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5. PÄNOMENOLOGISCHE THERMODYNAMIK

Neues Konzept: Entropie

Charakterisiert den Zustand eines thermodynamischen Systems

Herleitung über verschiedene Konzepte

- statistisch über Anzahl möglicher Zustände: S = kB lnW
mit lnW = −kBN

∑n
i ln Pi und Pi = Ni/N in n diskreten Zellen mit Index i , Inhalt Ni und

totale Anzahl Moleküle N

- Phasenraumvolumen Ω: S = kB ln Ω

Phasenraum =̂ Impuls- und Ortsraum aller möglichen Zustände der
Moleküle eines Gases.

T1 > T2 → Ω1 > Ω2

- Carnot-Kreisprozess: dS = δQrev
T und für rev. Prozesse gilt

∮
δQrev

T = 0

Einheiten: S = [ J
K ]
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5. PÄNOMENOLOGISCHE THERMODYNAMIK

Entropie immer maximal in einem System im thermodynamischen
Gleichgewicht: S = Smax

→ Analogon: Gas in einem endlichen Volumen strebt dazu sein ganzes Behältnis auszufüllen

Entropie als Zustandsgröße

dU =
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∂U
∂S

)
V

dS +

(
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)
S

dV

(
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∂V

)
S

= −P
(
∂U
∂S

)
V

= T

Lösung der Differentialgleichung (N = konst.)

S(T ,V ) = N (cV ln T + kB ln V ) + S0
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6. THERMODYNAMISCHE PROZESSE
6.1 Einleitung

Wichtiges Thema heute: Energie ”sparen” und ”Energieverbrauch”
reduzieren

1. HS: Energie eines abgeschlossenes Systemes bleibt erhalten

⇒ i.e. Energieinhalt des gesamten Universums ist erhalten

”Energieverbrauch”: Umwandlung der Energie von einer Form in eine andere

z.B. Mechanische Energie und Reibung → Wärme,

Erhöhung innerer Energie von Klotz und Ebene

Kein Energieverlust, aber ”wertvolle” und
”weniger wertvolle” Energieformen
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6. THERMODYNAMISCHE PROZESSE

2. HS: Bestimmte Energiemenge nicht immer beliebig nutzbar.

⇒ Umwandlung mechanische Arbeit in Wärme immer möglich, nicht gültig
für Umkehrprozess, Stichwort: irreversible Prozesse wie Wärmeleitung

6.2 Kreisprozesse und der 2. HS

Historisch: Versuch die Effizienz von Dampfmaschinen zu erhöhen

Treiber der industriellen Revolution, ermöglichten z.B. Abpumpen von Wasser
aus Kohleschächten in Bergwerken, Eisenbahn, etc.

Heute: Prinzip in Kraftwerken eingesetzt
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6. THERMODYNAMISCHE PROZESSE
16.1 Wärmekraftmaschinen und der Zweite Hauptsatz 601
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Abbildung 16.1 Das Prinzip der Dampfmaschine. Der unter hohem Druck erzeugte Dampf verrichtet Arbeit am Kolben.

beim Verbrennungsmotor das Benzindampf-Luft-Gemisch. Die
Arbeitssubstanz nimmt bei der höheren Temperatur Tw die Wär-
memenge Qw auf, verrichtet an der Umgebung die Arbeit jWj
und gibt bei der tieferen Temperatur Tk die Wärmemenge jQkj
ab. Dann kehrt sie in den Anfangszustand zurück, sodass sich
insgesamt ein Kreisprozess vollzieht.

Dampfmaschinen, erfunden Mitte des 18. Jahrhunderts, waren
die ersten Wärmekraftmaschinen. Sie dienten anfangs in Koh-
lebergwerken zum Abpumpen von Wasser aus den Schächten,
später auch lange Zeit zum Antrieb von Lokomotiven. Heute
treibt man mit Dampfmaschinen Generatoren zur Erzeugung
von elektrischem Strom an. Das Prinzip einer Dampfmaschi-
ne ist in Abbildung 16.1 dargestellt: Wasser wird unter hohem
Druck (meist mehrere Hundert Bar) bis zum Sieden erhitzt; hier-
zu sind meist etwa 500 ıC erforderlich. Der Dampf expandiert
und treibt dabei einen Kolben oder Turbinenschaufeln an, wobei
er sich stark abkühlt. Danach tritt er in den Kühler aus und wird
dort noch weiter abgekühlt. Dabei gibt er Wärme an ein Reser-
voir mit der tieferen Temperatur ab und kondensiert schließlich
zu Wasser. Das Wasser wird dann in den Kessel zurückgepumpt
und erneut erhitzt.

In Abbildung 16.2 sind schematisch die Abläufe im Viertakt-
Verbrennungsmotor gezeigt, im sogenannten Ottomotor. Er ge-
hört zu den Wärmekraftmaschinen mit innerer Verbrennung
– im Gegensatz zur Dampfmaschine, bei der die Wärmeer-
zeugung außerhalb des Arbeitsvolumens stattfindet. Während
des Ansaugtakts gelangt bei geschlossenem Auslassventil das
Benzindampf-Luft-Gemisch in den Zylinder, während sich der
Kolben abwärts bewegt. Die Mischung wird dann komprimiert
und anschließend durch die Zündkerze gezündet. Die heißen,
gasförmigen Verbrennungsprodukte expandieren, treiben den
Kolben im Arbeitstakt nach unten und verrichten so Arbeit an
ihm. Im Auspufftakt werden die Abgase durch die Aufwärts-
bewegung des Kolbens aus dem Zylinder gedrückt. Danach
wiederholt sich der Zyklus.

Abbildung 16.3 zeigt das idealisierte p-V-Diagramm des soge-
nanntenOtto-Kreisprozesses, der im Ottomotor abläuft.

Das Prinzip einer Wärmekraftmaschine ist in Abbildung 16.4
dargestellt. Die aufgenommene Wärmemenge Qw wird dem
wärmeren Wärmereservoir entnommen, das die Temperatur
Tw hat. Die abgegebene Wärmemenge jQkj gelangt in das käl-
tere Wärmereservoir mit der Temperatur Tk. Unter einem
Wärmereservoir verstehen wir eine idealisierte Vorrichtung, de-
ren Wärmekapazität so groß ist, dass sie Wärme aufnehmen
oder abgeben kann, ohne dass sich ihre Temperatur merklich
ändert. In der Praxis stellt der verbrennende Brennstoff oder
Kraftstoff oft das wärmere Reservoir dar, und häufig dient die
umgebende Atmosphäre oder auch ein Gewässer als kälteres
Reservoir.

Wir wenden auf die Wärmekraftmaschine nun den Ersten
Hauptsatz der Thermodynamik (!U D QCW) an. Damit gilt

jWj D Qw ! jQkj : (16.1)

Darin ist jWj der Betrag der von der Wärmekraftmaschine in
einem vollständigen Zyklus netto verrichteten Arbeit, und die
Differenz Qw ! jQkj ist die dem System in einem Zyklus net-
to zugeführte Wärmeenergie. Die Größe !U schließlich ist die
in einem Zyklus auftretende Änderung der inneren Energie des
Systems (einschließlich der Arbeitssubstanz). Sie ist null, weil
Anfangs- und Endzustand des Systems nach dem Durchlauf ei-
nes vollständigen Zyklus identisch sind, d. h. !U D 0 ist.

Der Wirkungsgrad " einer Wärmekraftmaschine ist definiert
als das Verhältnis der abgegebenen Arbeit jWj zu der aus dem
wärmeren Reservoir aufgenommenen Wärme Qw:

" D jWj
Qw

D Qw ! jQkj
Qw

D 1 ! jQkj
Qw

: (16.2)

DEFINITION DES WIRKUNGSGRADS EINER WÄRMEKRAFTMASCHINE

Die Beispiele 16.1 und 16.2 illustrieren bzw. beschreiben den
Wirkungsgrad von Wärmekraftmaschinen.

Prinzip: Dampf unter hohem Druck (O(100 bar), ca. 500 ◦C) verrichtet Arbeit
am Kolben und expandiert.

⇒ Nach Expansion hat Dampf geringere Temperatur, Kondensation im Kühler
und Rückführung in den Druckbehälter, Kreisprozess
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6. THERMODYNAMISCHE PROZESSE

Schematisch: Arbeitsschritte des Kreisprozesses einer Wärmekraftmaschine
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<latexit sha1_base64="zRxBWQtwc+0daz93C9Z1d/ks6Mo=">AAAB8HicbZDLSgMxFIbP1Futt6pLN8EiVJAyUwRdFt24rGAv0g5DJs20oUlmSDJCGfoUblwo4tbHcefbmLaz0NYfAh//OYec84cJZ9q47rdTWFvf2Nwqbpd2dvf2D8qHR20dp4rQFol5rLoh1pQzSVuGGU67iaJYhJx2wvHtrN55okqzWD6YSUJ9gYeSRYxgY63HajOoX7SD+nlQrrg1dy60Cl4OFcjVDMpf/UFMUkGlIRxr3fPcxPgZVoYRTqelfqppgskYD2nPosSCaj+bLzxFZ9YZoChW9kmD5u7viQwLrScitJ0Cm5Fers3M/2q91ETXfsZkkhoqyeKjKOXIxGh2PRowRYnhEwuYKGZ3RWSEFSbGZlSyIXjLJ69Cu17zLN9fVho3eRxFOIFTqIIHV9CAO2hCCwgIeIZXeHOU8+K8Ox+L1oKTzxzDHzmfP9HJjxk=</latexit><latexit sha1_base64="zRxBWQtwc+0daz93C9Z1d/ks6Mo=">AAAB8HicbZDLSgMxFIbP1Futt6pLN8EiVJAyUwRdFt24rGAv0g5DJs20oUlmSDJCGfoUblwo4tbHcefbmLaz0NYfAh//OYec84cJZ9q47rdTWFvf2Nwqbpd2dvf2D8qHR20dp4rQFol5rLoh1pQzSVuGGU67iaJYhJx2wvHtrN55okqzWD6YSUJ9gYeSRYxgY63HajOoX7SD+nlQrrg1dy60Cl4OFcjVDMpf/UFMUkGlIRxr3fPcxPgZVoYRTqelfqppgskYD2nPosSCaj+bLzxFZ9YZoChW9kmD5u7viQwLrScitJ0Cm5Fers3M/2q91ETXfsZkkhoqyeKjKOXIxGh2PRowRYnhEwuYKGZ3RWSEFSbGZlSyIXjLJ69Cu17zLN9fVho3eRxFOIFTqIIHV9CAO2hCCwgIeIZXeHOU8+K8Ox+L1oKTzxzDHzmfP9HJjxk=</latexit><latexit sha1_base64="zRxBWQtwc+0daz93C9Z1d/ks6Mo=">AAAB8HicbZDLSgMxFIbP1Futt6pLN8EiVJAyUwRdFt24rGAv0g5DJs20oUlmSDJCGfoUblwo4tbHcefbmLaz0NYfAh//OYec84cJZ9q47rdTWFvf2Nwqbpd2dvf2D8qHR20dp4rQFol5rLoh1pQzSVuGGU67iaJYhJx2wvHtrN55okqzWD6YSUJ9gYeSRYxgY63HajOoX7SD+nlQrrg1dy60Cl4OFcjVDMpf/UFMUkGlIRxr3fPcxPgZVoYRTqelfqppgskYD2nPosSCaj+bLzxFZ9YZoChW9kmD5u7viQwLrScitJ0Cm5Fers3M/2q91ETXfsZkkhoqyeKjKOXIxGh2PRowRYnhEwuYKGZ3RWSEFSbGZlSyIXjLJ69Cu17zLN9fVho3eRxFOIFTqIIHV9CAO2hCCwgIeIZXeHOU8+K8Ox+L1oKTzxzDHzmfP9HJjxk=</latexit><latexit sha1_base64="zRxBWQtwc+0daz93C9Z1d/ks6Mo=">AAAB8HicbZDLSgMxFIbP1Futt6pLN8EiVJAyUwRdFt24rGAv0g5DJs20oUlmSDJCGfoUblwo4tbHcefbmLaz0NYfAh//OYec84cJZ9q47rdTWFvf2Nwqbpd2dvf2D8qHR20dp4rQFol5rLoh1pQzSVuGGU67iaJYhJx2wvHtrN55okqzWD6YSUJ9gYeSRYxgY63HajOoX7SD+nlQrrg1dy60Cl4OFcjVDMpf/UFMUkGlIRxr3fPcxPgZVoYRTqelfqppgskYD2nPosSCaj+bLzxFZ9YZoChW9kmD5u7viQwLrScitJ0Cm5Fers3M/2q91ETXfsZkkhoqyeKjKOXIxGh2PRowRYnhEwuYKGZ3RWSEFSbGZlSyIXjLJ69Cu17zLN9fVho3eRxFOIFTqIIHV9CAO2hCCwgIeIZXeHOU8+K8Ox+L1oKTzxzDHzmfP9HJjxk=</latexit>

(P3, V3)
<latexit sha1_base64="DPD4hvspXgTzIC/MftdgvssA9mQ=">AAAB8XicbZDLSgMxFIbPeK31VnXpJliEClJmrKDLohuXFewF22HIpJk2NMkMSUYoQ9/CjQtF3Po27nwb03YW2vpD4OM/55Bz/jDhTBvX/XZWVtfWNzYLW8Xtnd29/dLBYUvHqSK0SWIeq06INeVM0qZhhtNOoigWIaftcHQ7rbefqNIslg9mnFBf4IFkESPYWOux0ghq56gV1M6CUtmtujOhZfByKEOuRlD66vVjkgoqDeFY667nJsbPsDKMcDop9lJNE0xGeEC7FiUWVPvZbOMJOrVOH0Wxsk8aNHN/T2RYaD0Woe0U2Az1Ym1q/lfrpia69jMmk9RQSeYfRSlHJkbT81GfKUoMH1vARDG7KyJDrDAxNqSiDcFbPHkZWhdVz/L9Zbl+k8dRgGM4gQp4cAV1uIMGNIGAhGd4hTdHOy/Ou/Mxb11x8pkj+CPn8wcsEI9F</latexit><latexit sha1_base64="DPD4hvspXgTzIC/MftdgvssA9mQ=">AAAB8XicbZDLSgMxFIbPeK31VnXpJliEClJmrKDLohuXFewF22HIpJk2NMkMSUYoQ9/CjQtF3Po27nwb03YW2vpD4OM/55Bz/jDhTBvX/XZWVtfWNzYLW8Xtnd29/dLBYUvHqSK0SWIeq06INeVM0qZhhtNOoigWIaftcHQ7rbefqNIslg9mnFBf4IFkESPYWOux0ghq56gV1M6CUtmtujOhZfByKEOuRlD66vVjkgoqDeFY667nJsbPsDKMcDop9lJNE0xGeEC7FiUWVPvZbOMJOrVOH0Wxsk8aNHN/T2RYaD0Woe0U2Az1Ym1q/lfrpia69jMmk9RQSeYfRSlHJkbT81GfKUoMH1vARDG7KyJDrDAxNqSiDcFbPHkZWhdVz/L9Zbl+k8dRgGM4gQp4cAV1uIMGNIGAhGd4hTdHOy/Ou/Mxb11x8pkj+CPn8wcsEI9F</latexit><latexit sha1_base64="DPD4hvspXgTzIC/MftdgvssA9mQ=">AAAB8XicbZDLSgMxFIbPeK31VnXpJliEClJmrKDLohuXFewF22HIpJk2NMkMSUYoQ9/CjQtF3Po27nwb03YW2vpD4OM/55Bz/jDhTBvX/XZWVtfWNzYLW8Xtnd29/dLBYUvHqSK0SWIeq06INeVM0qZhhtNOoigWIaftcHQ7rbefqNIslg9mnFBf4IFkESPYWOux0ghq56gV1M6CUtmtujOhZfByKEOuRlD66vVjkgoqDeFY667nJsbPsDKMcDop9lJNE0xGeEC7FiUWVPvZbOMJOrVOH0Wxsk8aNHN/T2RYaD0Woe0U2Az1Ym1q/lfrpia69jMmk9RQSeYfRSlHJkbT81GfKUoMH1vARDG7KyJDrDAxNqSiDcFbPHkZWhdVz/L9Zbl+k8dRgGM4gQp4cAV1uIMGNIGAhGd4hTdHOy/Ou/Mxb11x8pkj+CPn8wcsEI9F</latexit><latexit sha1_base64="DPD4hvspXgTzIC/MftdgvssA9mQ=">AAAB8XicbZDLSgMxFIbPeK31VnXpJliEClJmrKDLohuXFewF22HIpJk2NMkMSUYoQ9/CjQtF3Po27nwb03YW2vpD4OM/55Bz/jDhTBvX/XZWVtfWNzYLW8Xtnd29/dLBYUvHqSK0SWIeq06INeVM0qZhhtNOoigWIaftcHQ7rbefqNIslg9mnFBf4IFkESPYWOux0ghq56gV1M6CUtmtujOhZfByKEOuRlD66vVjkgoqDeFY667nJsbPsDKMcDop9lJNE0xGeEC7FiUWVPvZbOMJOrVOH0Wxsk8aNHN/T2RYaD0Woe0U2Az1Ym1q/lfrpia69jMmk9RQSeYfRSlHJkbT81GfKUoMH1vARDG7KyJDrDAxNqSiDcFbPHkZWhdVz/L9Zbl+k8dRgGM4gQp4cAV1uIMGNIGAhGd4hTdHOy/Ou/Mxb11x8pkj+CPn8wcsEI9F</latexit>

(P4, V4)
<latexit sha1_base64="fH//aWqhpvUSvBKbAwOOjoLUtNs=">AAAB8XicbZDLSgMxFIZP6q3WW9Wlm2ARKkiZkYIui25cVrAXbIchk2ba0ExmSDJCGfoWblwo4ta3cefbmLaz0NYfAh//OYec8weJ4No4zjcqrK1vbG4Vt0s7u3v7B+XDo7aOU0VZi8YiVt2AaCa4ZC3DjWDdRDESBYJ1gvHtrN55YkrzWD6YScK8iAwlDzklxlqP1aZfv8Btv37ulytOzZkLr4KbQwVyNf3yV38Q0zRi0lBBtO65TmK8jCjDqWDTUj/VLCF0TIasZ1GSiGkvm288xWfWGeAwVvZJg+fu74mMRFpPosB2RsSM9HJtZv5X66UmvPYyLpPUMEkXH4WpwCbGs/PxgCtGjZhYIFRxuyumI6IINTakkg3BXT55FdqXNdfyfb3SuMnjKMIJnEIVXLiCBtxBE1pAQcIzvMIb0ugFvaOPRWsB5TPH8Efo8wcvH49H</latexit><latexit sha1_base64="fH//aWqhpvUSvBKbAwOOjoLUtNs=">AAAB8XicbZDLSgMxFIZP6q3WW9Wlm2ARKkiZkYIui25cVrAXbIchk2ba0ExmSDJCGfoWblwo4ta3cefbmLaz0NYfAh//OYec8weJ4No4zjcqrK1vbG4Vt0s7u3v7B+XDo7aOU0VZi8YiVt2AaCa4ZC3DjWDdRDESBYJ1gvHtrN55YkrzWD6YScK8iAwlDzklxlqP1aZfv8Btv37ulytOzZkLr4KbQwVyNf3yV38Q0zRi0lBBtO65TmK8jCjDqWDTUj/VLCF0TIasZ1GSiGkvm288xWfWGeAwVvZJg+fu74mMRFpPosB2RsSM9HJtZv5X66UmvPYyLpPUMEkXH4WpwCbGs/PxgCtGjZhYIFRxuyumI6IINTakkg3BXT55FdqXNdfyfb3SuMnjKMIJnEIVXLiCBtxBE1pAQcIzvMIb0ugFvaOPRWsB5TPH8Efo8wcvH49H</latexit><latexit sha1_base64="fH//aWqhpvUSvBKbAwOOjoLUtNs=">AAAB8XicbZDLSgMxFIZP6q3WW9Wlm2ARKkiZkYIui25cVrAXbIchk2ba0ExmSDJCGfoWblwo4ta3cefbmLaz0NYfAh//OYec8weJ4No4zjcqrK1vbG4Vt0s7u3v7B+XDo7aOU0VZi8YiVt2AaCa4ZC3DjWDdRDESBYJ1gvHtrN55YkrzWD6YScK8iAwlDzklxlqP1aZfv8Btv37ulytOzZkLr4KbQwVyNf3yV38Q0zRi0lBBtO65TmK8jCjDqWDTUj/VLCF0TIasZ1GSiGkvm288xWfWGeAwVvZJg+fu74mMRFpPosB2RsSM9HJtZv5X66UmvPYyLpPUMEkXH4WpwCbGs/PxgCtGjZhYIFRxuyumI6IINTakkg3BXT55FdqXNdfyfb3SuMnjKMIJnEIVXLiCBtxBE1pAQcIzvMIb0ugFvaOPRWsB5TPH8Efo8wcvH49H</latexit><latexit sha1_base64="fH//aWqhpvUSvBKbAwOOjoLUtNs=">AAAB8XicbZDLSgMxFIZP6q3WW9Wlm2ARKkiZkYIui25cVrAXbIchk2ba0ExmSDJCGfoWblwo4ta3cefbmLaz0NYfAh//OYec8weJ4No4zjcqrK1vbG4Vt0s7u3v7B+XDo7aOU0VZi8YiVt2AaCa4ZC3DjWDdRDESBYJ1gvHtrN55YkrzWD6YScK8iAwlDzklxlqP1aZfv8Btv37ulytOzZkLr4KbQwVyNf3yV38Q0zRi0lBBtO65TmK8jCjDqWDTUj/VLCF0TIasZ1GSiGkvm288xWfWGeAwVvZJg+fu74mMRFpPosB2RsSM9HJtZv5X66UmvPYyLpPUMEkXH4WpwCbGs/PxgCtGjZhYIFRxuyumI6IINTakkg3BXT55FdqXNdfyfb3SuMnjKMIJnEIVXLiCBtxBE1pAQcIzvMIb0ugFvaOPRWsB5TPH8Efo8wcvH49H</latexit>

a
<latexit sha1_base64="DcxH1t8VfbGREJT8ZMrfQnx14cc=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjrSYdlCtu1V2IrIOXQwVyNQblr/4wZmmE0jBBte55bmL8jCrDmcBZqZ9qTCib0BH2LEoaofazxaIzcmGdIQljZZ80ZOH+nshopPU0CmxnRM1Yr9bm5n+1XmrCGz/jMkkNSrb8KEwFMTGZX02GXCEzYmqBMsXtroSNqaLM2GxKNgRv9eR1aF9VPcvN60r9No+jCGdwDpfgQQ3qcA8NaAEDhGd4hTfn0Xlx3p2PZWvByWdO4Y+czx/DX4zl</latexit><latexit sha1_base64="DcxH1t8VfbGREJT8ZMrfQnx14cc=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjrSYdlCtu1V2IrIOXQwVyNQblr/4wZmmE0jBBte55bmL8jCrDmcBZqZ9qTCib0BH2LEoaofazxaIzcmGdIQljZZ80ZOH+nshopPU0CmxnRM1Yr9bm5n+1XmrCGz/jMkkNSrb8KEwFMTGZX02GXCEzYmqBMsXtroSNqaLM2GxKNgRv9eR1aF9VPcvN60r9No+jCGdwDpfgQQ3qcA8NaAEDhGd4hTfn0Xlx3p2PZWvByWdO4Y+czx/DX4zl</latexit><latexit sha1_base64="DcxH1t8VfbGREJT8ZMrfQnx14cc=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjrSYdlCtu1V2IrIOXQwVyNQblr/4wZmmE0jBBte55bmL8jCrDmcBZqZ9qTCib0BH2LEoaofazxaIzcmGdIQljZZ80ZOH+nshopPU0CmxnRM1Yr9bm5n+1XmrCGz/jMkkNSrb8KEwFMTGZX02GXCEzYmqBMsXtroSNqaLM2GxKNgRv9eR1aF9VPcvN60r9No+jCGdwDpfgQQ3qcA8NaAEDhGd4hTfn0Xlx3p2PZWvByWdO4Y+czx/DX4zl</latexit><latexit sha1_base64="DcxH1t8VfbGREJT8ZMrfQnx14cc=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjrSYdlCtu1V2IrIOXQwVyNQblr/4wZmmE0jBBte55bmL8jCrDmcBZqZ9qTCib0BH2LEoaofazxaIzcmGdIQljZZ80ZOH+nshopPU0CmxnRM1Yr9bm5n+1XmrCGz/jMkkNSrb8KEwFMTGZX02GXCEzYmqBMsXtroSNqaLM2GxKNgRv9eR1aF9VPcvN60r9No+jCGdwDpfgQQ3qcA8NaAEDhGd4hTfn0Xlx3p2PZWvByWdO4Y+czx/DX4zl</latexit>

b
<latexit sha1_base64="s6L+Z+fhtGywXDdOyCIOKOnOTTA=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjrWYwKFfcqrsQWQcvhwrkagzKX/1hzNIIpWGCat3z3MT4GVWGM4GzUj/VmFA2oSPsWZQ0Qu1ni0Vn5MI6QxLGyj5pyML9PZHRSOtpFNjOiJqxXq3Nzf9qvdSEN37GZZIalGz5UZgKYmIyv5oMuUJmxNQCZYrbXQkbU0WZsdmUbAje6snr0L6qepab15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh85nz/E44zm</latexit><latexit sha1_base64="s6L+Z+fhtGywXDdOyCIOKOnOTTA=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjrWYwKFfcqrsQWQcvhwrkagzKX/1hzNIIpWGCat3z3MT4GVWGM4GzUj/VmFA2oSPsWZQ0Qu1ni0Vn5MI6QxLGyj5pyML9PZHRSOtpFNjOiJqxXq3Nzf9qvdSEN37GZZIalGz5UZgKYmIyv5oMuUJmxNQCZYrbXQkbU0WZsdmUbAje6snr0L6qepab15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh85nz/E44zm</latexit><latexit sha1_base64="s6L+Z+fhtGywXDdOyCIOKOnOTTA=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjrWYwKFfcqrsQWQcvhwrkagzKX/1hzNIIpWGCat3z3MT4GVWGM4GzUj/VmFA2oSPsWZQ0Qu1ni0Vn5MI6QxLGyj5pyML9PZHRSOtpFNjOiJqxXq3Nzf9qvdSEN37GZZIalGz5UZgKYmIyv5oMuUJmxNQCZYrbXQkbU0WZsdmUbAje6snr0L6qepab15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh85nz/E44zm</latexit><latexit sha1_base64="s6L+Z+fhtGywXDdOyCIOKOnOTTA=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjrWYwKFfcqrsQWQcvhwrkagzKX/1hzNIIpWGCat3z3MT4GVWGM4GzUj/VmFA2oSPsWZQ0Qu1ni0Vn5MI6QxLGyj5pyML9PZHRSOtpFNjOiJqxXq3Nzf9qvdSEN37GZZIalGz5UZgKYmIyv5oMuUJmxNQCZYrbXQkbU0WZsdmUbAje6snr0L6qepab15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh85nz/E44zm</latexit>

c
<latexit sha1_base64="bJEamaeMdyg8YTipBufdd7cxOJ8=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjrSYblCtu1V2IrIOXQwVyNQblr/4wZmmE0jBBte55bmL8jCrDmcBZqZ9qTCib0BH2LEoaofazxaIzcmGdIQljZZ80ZOH+nshopPU0CmxnRM1Yr9bm5n+1XmrCGz/jMkkNSrb8KEwFMTGZX02GXCEzYmqBMsXtroSNqaLM2GxKNgRv9eR1aF9VPcvN60r9No+jCGdwDpfgQQ3qcA8NaAEDhGd4hTfn0Xlx3p2PZWvByWdO4Y+czx/GZ4zn</latexit><latexit sha1_base64="bJEamaeMdyg8YTipBufdd7cxOJ8=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjrSYblCtu1V2IrIOXQwVyNQblr/4wZmmE0jBBte55bmL8jCrDmcBZqZ9qTCib0BH2LEoaofazxaIzcmGdIQljZZ80ZOH+nshopPU0CmxnRM1Yr9bm5n+1XmrCGz/jMkkNSrb8KEwFMTGZX02GXCEzYmqBMsXtroSNqaLM2GxKNgRv9eR1aF9VPcvN60r9No+jCGdwDpfgQQ3qcA8NaAEDhGd4hTfn0Xlx3p2PZWvByWdO4Y+czx/GZ4zn</latexit><latexit sha1_base64="bJEamaeMdyg8YTipBufdd7cxOJ8=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjrSYblCtu1V2IrIOXQwVyNQblr/4wZmmE0jBBte55bmL8jCrDmcBZqZ9qTCib0BH2LEoaofazxaIzcmGdIQljZZ80ZOH+nshopPU0CmxnRM1Yr9bm5n+1XmrCGz/jMkkNSrb8KEwFMTGZX02GXCEzYmqBMsXtroSNqaLM2GxKNgRv9eR1aF9VPcvN60r9No+jCGdwDpfgQQ3qcA8NaAEDhGd4hTfn0Xlx3p2PZWvByWdO4Y+czx/GZ4zn</latexit><latexit sha1_base64="bJEamaeMdyg8YTipBufdd7cxOJ8=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjrSYblCtu1V2IrIOXQwVyNQblr/4wZmmE0jBBte55bmL8jCrDmcBZqZ9qTCib0BH2LEoaofazxaIzcmGdIQljZZ80ZOH+nshopPU0CmxnRM1Yr9bm5n+1XmrCGz/jMkkNSrb8KEwFMTGZX02GXCEzYmqBMsXtroSNqaLM2GxKNgRv9eR1aF9VPcvN60r9No+jCGdwDpfgQQ3qcA8NaAEDhGd4hTfn0Xlx3p2PZWvByWdO4Y+czx/GZ4zn</latexit>

d
<latexit sha1_base64="ROx/Xw0XRiZy5/Eopabg5924NLE=">AAAB6HicbZBNS8NAEIYnftb6VfXoZbEInkoigh6LXjy2YD+gDWWzmbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vrCwsM7M+zMG6SCa+O6387a+sbm1nZpp7y7t39wWDk6buskUwxbLBGJ6gZUo+ASW4Ybgd1UIY0DgZ1gfDerd55QaZ7IBzNJ0Y/pUPKIM2qs1QwHlapbc+ciq+AVUIVCjUHlqx8mLItRGiao1j3PTY2fU2U4Ezgt9zONKWVjOsSeRUlj1H4+X3RKzq0TkihR9klD5u7viZzGWk/iwHbG1Iz0cm1m/lfrZSa68XMu08ygZIuPokwQk5DZ1STkCpkREwuUKW53JWxEFWXGZlO2IXjLJ69C+7LmWW5eVeu3RRwlOIUzuAAPrqEO99CAFjBAeIZXeHMenRfn3flYtK45xcwJ/JHz+QPH64zo</latexit><latexit sha1_base64="ROx/Xw0XRiZy5/Eopabg5924NLE=">AAAB6HicbZBNS8NAEIYnftb6VfXoZbEInkoigh6LXjy2YD+gDWWzmbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vrCwsM7M+zMG6SCa+O6387a+sbm1nZpp7y7t39wWDk6buskUwxbLBGJ6gZUo+ASW4Ybgd1UIY0DgZ1gfDerd55QaZ7IBzNJ0Y/pUPKIM2qs1QwHlapbc+ciq+AVUIVCjUHlqx8mLItRGiao1j3PTY2fU2U4Ezgt9zONKWVjOsSeRUlj1H4+X3RKzq0TkihR9klD5u7viZzGWk/iwHbG1Iz0cm1m/lfrZSa68XMu08ygZIuPokwQk5DZ1STkCpkREwuUKW53JWxEFWXGZlO2IXjLJ69C+7LmWW5eVeu3RRwlOIUzuAAPrqEO99CAFjBAeIZXeHMenRfn3flYtK45xcwJ/JHz+QPH64zo</latexit><latexit sha1_base64="ROx/Xw0XRiZy5/Eopabg5924NLE=">AAAB6HicbZBNS8NAEIYnftb6VfXoZbEInkoigh6LXjy2YD+gDWWzmbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vrCwsM7M+zMG6SCa+O6387a+sbm1nZpp7y7t39wWDk6buskUwxbLBGJ6gZUo+ASW4Ybgd1UIY0DgZ1gfDerd55QaZ7IBzNJ0Y/pUPKIM2qs1QwHlapbc+ciq+AVUIVCjUHlqx8mLItRGiao1j3PTY2fU2U4Ezgt9zONKWVjOsSeRUlj1H4+X3RKzq0TkihR9klD5u7viZzGWk/iwHbG1Iz0cm1m/lfrZSa68XMu08ygZIuPokwQk5DZ1STkCpkREwuUKW53JWxEFWXGZlO2IXjLJ69C+7LmWW5eVeu3RRwlOIUzuAAPrqEO99CAFjBAeIZXeHMenRfn3flYtK45xcwJ/JHz+QPH64zo</latexit><latexit sha1_base64="ROx/Xw0XRiZy5/Eopabg5924NLE=">AAAB6HicbZBNS8NAEIYnftb6VfXoZbEInkoigh6LXjy2YD+gDWWzmbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vrCwsM7M+zMG6SCa+O6387a+sbm1nZpp7y7t39wWDk6buskUwxbLBGJ6gZUo+ASW4Ybgd1UIY0DgZ1gfDerd55QaZ7IBzNJ0Y/pUPKIM2qs1QwHlapbc+ciq+AVUIVCjUHlqx8mLItRGiao1j3PTY2fU2U4Ezgt9zONKWVjOsSeRUlj1H4+X3RKzq0TkihR9klD5u7viZzGWk/iwHbG1Iz0cm1m/lfrZSa68XMu08ygZIuPokwQk5DZ1STkCpkREwuUKW53JWxEFWXGZlO2IXjLJ69C+7LmWW5eVeu3RRwlOIUzuAAPrqEO99CAFjBAeIZXeHMenRfn3flYtK45xcwJ/JHz+QPH64zo</latexit>

a) Gas wird bei konstantem Volu-
men im Zylinder erwärmt: P1 → P2

Q1
<latexit sha1_base64="xEC75dpMSu0eLvV2Io+PuyqmFaE=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVji/YD2lA22027dLMJuxOhhP4ELx4U8eov8ua/cdvmoK0vLDy8M8POvEEihUHX/XYKG5tb2zvF3dLe/sHhUfn4pG3iVDPeYrGMdTeghkuheAsFSt5NNKdRIHknmNzN650nro2I1SNOE+5HdKREKBhFaz00B96gXHGr7kJkHbwcKpCrMSh/9YcxSyOukElqTM9zE/QzqlEwyWelfmp4QtmEjnjPoqIRN362WHVGLqwzJGGs7VNIFu7viYxGxkyjwHZGFMdmtTY3/6v1Ugxv/EyoJEWu2PKjMJUEYzK/mwyF5gzl1AJlWthdCRtTTRnadEo2BG/15HVoX1U9y83rSv02j6MIZ3AOl+BBDepwDw1oAYMRPMMrvDnSeXHenY9la8HJZ07hj5zPH9A5jXk=</latexit><latexit sha1_base64="xEC75dpMSu0eLvV2Io+PuyqmFaE=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVji/YD2lA22027dLMJuxOhhP4ELx4U8eov8ua/cdvmoK0vLDy8M8POvEEihUHX/XYKG5tb2zvF3dLe/sHhUfn4pG3iVDPeYrGMdTeghkuheAsFSt5NNKdRIHknmNzN650nro2I1SNOE+5HdKREKBhFaz00B96gXHGr7kJkHbwcKpCrMSh/9YcxSyOukElqTM9zE/QzqlEwyWelfmp4QtmEjnjPoqIRN362WHVGLqwzJGGs7VNIFu7viYxGxkyjwHZGFMdmtTY3/6v1Ugxv/EyoJEWu2PKjMJUEYzK/mwyF5gzl1AJlWthdCRtTTRnadEo2BG/15HVoX1U9y83rSv02j6MIZ3AOl+BBDepwDw1oAYMRPMMrvDnSeXHenY9la8HJZ07hj5zPH9A5jXk=</latexit><latexit sha1_base64="xEC75dpMSu0eLvV2Io+PuyqmFaE=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVji/YD2lA22027dLMJuxOhhP4ELx4U8eov8ua/cdvmoK0vLDy8M8POvEEihUHX/XYKG5tb2zvF3dLe/sHhUfn4pG3iVDPeYrGMdTeghkuheAsFSt5NNKdRIHknmNzN650nro2I1SNOE+5HdKREKBhFaz00B96gXHGr7kJkHbwcKpCrMSh/9YcxSyOukElqTM9zE/QzqlEwyWelfmp4QtmEjnjPoqIRN362WHVGLqwzJGGs7VNIFu7viYxGxkyjwHZGFMdmtTY3/6v1Ugxv/EyoJEWu2PKjMJUEYzK/mwyF5gzl1AJlWthdCRtTTRnadEo2BG/15HVoX1U9y83rSv02j6MIZ3AOl+BBDepwDw1oAYMRPMMrvDnSeXHenY9la8HJZ07hj5zPH9A5jXk=</latexit><latexit sha1_base64="xEC75dpMSu0eLvV2Io+PuyqmFaE=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVji/YD2lA22027dLMJuxOhhP4ELx4U8eov8ua/cdvmoK0vLDy8M8POvEEihUHX/XYKG5tb2zvF3dLe/sHhUfn4pG3iVDPeYrGMdTeghkuheAsFSt5NNKdRIHknmNzN650nro2I1SNOE+5HdKREKBhFaz00B96gXHGr7kJkHbwcKpCrMSh/9YcxSyOukElqTM9zE/QzqlEwyWelfmp4QtmEjnjPoqIRN362WHVGLqwzJGGs7VNIFu7viYxGxkyjwHZGFMdmtTY3/6v1Ugxv/EyoJEWu2PKjMJUEYzK/mwyF5gzl1AJlWthdCRtTTRnadEo2BG/15HVoX1U9y83rSv02j6MIZ3AOl+BBDepwDw1oAYMRPMMrvDnSeXHenY9la8HJZ07hj5zPH9A5jXk=</latexit>

m
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6. THERMODYNAMISCHE PROZESSE

Schematisch: Arbeitsschritte des Kreisprozesses einer Wärmekraftmaschine

P
<latexit sha1_base64="DUK8772RZQVXwIeQPAGNJiA+GCA=">AAAB6HicbVDLSsNAFL2pr1pfVZduBovgqiQi6LLoxmUL9gFtkMn0ph07mYSZiVBCv8CNC0Xc+knu/BsnbRbaemDgcM65zL0nSATXxnW/ndLa+sbmVnm7srO7t39QPTzq6DhVDNssFrHqBVSj4BLbhhuBvUQhjQKB3WBym/vdJ1Sax/LeTBP0IzqSPOSMGiu1mg/Vmlt35yCrxCtIDQrY/NdgGLM0QmmYoFr3PTcxfkaV4UzgrDJINSaUTegI+5ZKGqH2s/miM3JmlSEJY2WfNGSu/p7IaKT1NApsMqJmrJe9XPzP66cmvPYzLpPUoGSLj8JUEBOT/Goy5AqZEVNLKFPc7krYmCrKjO2mYkvwlk9eJZ2Lumd567LWuCnqKMMJnMI5eHAFDbiDJrSBAcIzvMKb8+i8OO/OxyJacoqZY/gD5/MHqZuM1A==</latexit><latexit sha1_base64="DUK8772RZQVXwIeQPAGNJiA+GCA=">AAAB6HicbVDLSsNAFL2pr1pfVZduBovgqiQi6LLoxmUL9gFtkMn0ph07mYSZiVBCv8CNC0Xc+knu/BsnbRbaemDgcM65zL0nSATXxnW/ndLa+sbmVnm7srO7t39QPTzq6DhVDNssFrHqBVSj4BLbhhuBvUQhjQKB3WBym/vdJ1Sax/LeTBP0IzqSPOSMGiu1mg/Vmlt35yCrxCtIDQrY/NdgGLM0QmmYoFr3PTcxfkaV4UzgrDJINSaUTegI+5ZKGqH2s/miM3JmlSEJY2WfNGSu/p7IaKT1NApsMqJmrJe9XPzP66cmvPYzLpPUoGSLj8JUEBOT/Goy5AqZEVNLKFPc7krYmCrKjO2mYkvwlk9eJZ2Lumd567LWuCnqKMMJnMI5eHAFDbiDJrSBAcIzvMKb8+i8OO/OxyJacoqZY/gD5/MHqZuM1A==</latexit><latexit sha1_base64="DUK8772RZQVXwIeQPAGNJiA+GCA=">AAAB6HicbVDLSsNAFL2pr1pfVZduBovgqiQi6LLoxmUL9gFtkMn0ph07mYSZiVBCv8CNC0Xc+knu/BsnbRbaemDgcM65zL0nSATXxnW/ndLa+sbmVnm7srO7t39QPTzq6DhVDNssFrHqBVSj4BLbhhuBvUQhjQKB3WBym/vdJ1Sax/LeTBP0IzqSPOSMGiu1mg/Vmlt35yCrxCtIDQrY/NdgGLM0QmmYoFr3PTcxfkaV4UzgrDJINSaUTegI+5ZKGqH2s/miM3JmlSEJY2WfNGSu/p7IaKT1NApsMqJmrJe9XPzP66cmvPYzLpPUoGSLj8JUEBOT/Goy5AqZEVNLKFPc7krYmCrKjO2mYkvwlk9eJZ2Lumd567LWuCnqKMMJnMI5eHAFDbiDJrSBAcIzvMKb8+i8OO/OxyJacoqZY/gD5/MHqZuM1A==</latexit><latexit sha1_base64="DUK8772RZQVXwIeQPAGNJiA+GCA=">AAAB6HicbVDLSsNAFL2pr1pfVZduBovgqiQi6LLoxmUL9gFtkMn0ph07mYSZiVBCv8CNC0Xc+knu/BsnbRbaemDgcM65zL0nSATXxnW/ndLa+sbmVnm7srO7t39QPTzq6DhVDNssFrHqBVSj4BLbhhuBvUQhjQKB3WBym/vdJ1Sax/LeTBP0IzqSPOSMGiu1mg/Vmlt35yCrxCtIDQrY/NdgGLM0QmmYoFr3PTcxfkaV4UzgrDJINSaUTegI+5ZKGqH2s/miM3JmlSEJY2WfNGSu/p7IaKT1NApsMqJmrJe9XPzP66cmvPYzLpPUoGSLj8JUEBOT/Goy5AqZEVNLKFPc7krYmCrKjO2mYkvwlk9eJZ2Lumd567LWuCnqKMMJnMI5eHAFDbiDJrSBAcIzvMKb8+i8OO/OxyJacoqZY/gD5/MHqZuM1A==</latexit>

V
<latexit sha1_base64="0mWsPF5SvefKUF93elLIWW/42x8=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjrWZ7UK64VXchsg5eDhXI1RiUv/rDmKURSsME1brnuYnxM6oMZwJnpX6qMaFsQkfYsyhphNrPFovOyIV1hiSMlX3SkIX7eyKjkdbTKLCdETVjvVqbm//VeqkJb/yMyyQ1KNnyozAVxMRkfjUZcoXMiKkFyhS3uxI2pooyY7Mp2RC81ZPXoX1V9Sw3ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9yPn8AsrOM2g==</latexit><latexit sha1_base64="0mWsPF5SvefKUF93elLIWW/42x8=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjrWZ7UK64VXchsg5eDhXI1RiUv/rDmKURSsME1brnuYnxM6oMZwJnpX6qMaFsQkfYsyhphNrPFovOyIV1hiSMlX3SkIX7eyKjkdbTKLCdETVjvVqbm//VeqkJb/yMyyQ1KNnyozAVxMRkfjUZcoXMiKkFyhS3uxI2pooyY7Mp2RC81ZPXoX1V9Sw3ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9yPn8AsrOM2g==</latexit><latexit sha1_base64="0mWsPF5SvefKUF93elLIWW/42x8=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjrWZ7UK64VXchsg5eDhXI1RiUv/rDmKURSsME1brnuYnxM6oMZwJnpX6qMaFsQkfYsyhphNrPFovOyIV1hiSMlX3SkIX7eyKjkdbTKLCdETVjvVqbm//VeqkJb/yMyyQ1KNnyozAVxMRkfjUZcoXMiKkFyhS3uxI2pooyY7Mp2RC81ZPXoX1V9Sw3ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9yPn8AsrOM2g==</latexit><latexit sha1_base64="0mWsPF5SvefKUF93elLIWW/42x8=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjrWZ7UK64VXchsg5eDhXI1RiUv/rDmKURSsME1brnuYnxM6oMZwJnpX6qMaFsQkfYsyhphNrPFovOyIV1hiSMlX3SkIX7eyKjkdbTKLCdETVjvVqbm//VeqkJb/yMyyQ1KNnyozAVxMRkfjUZcoXMiKkFyhS3uxI2pooyY7Mp2RC81ZPXoX1V9Sw3ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9yPn8AsrOM2g==</latexit>

(P1, V1)
<latexit sha1_base64="A7HmU0rxgoNdf5DFmRcNS6r9x6c=">AAAB8HicbZDLSgMxFIbP1Futt6pLN8EiVJAyUwRdFt24rGAv0g5DJs20oUlmSDJCGfoUblwo4tbHcefbmLaz0NYfAh//OYec84cJZ9q47rdTWFvf2Nwqbpd2dvf2D8qHR20dp4rQFol5rLoh1pQzSVuGGU67iaJYhJx2wvHtrN55okqzWD6YSUJ9gYeSRYxgY63HajPwLtqBdx6UK27NnQutgpdDBXI1g/JXfxCTVFBpCMda9zw3MX6GlWGE02mpn2qaYDLGQ9qzKLGg2s/mC0/RmXUGKIqVfdKguft7IsNC64kIbafAZqSXazPzv1ovNdG1nzGZpIZKsvgoSjkyMZpdjwZMUWL4xAImitldERlhhYmxGZVsCN7yyavQrtc8y/eXlcZNHkcRTuAUquDBFTTgDprQAgICnuEV3hzlvDjvzseiteDkM8fwR87nD867jxc=</latexit><latexit sha1_base64="A7HmU0rxgoNdf5DFmRcNS6r9x6c=">AAAB8HicbZDLSgMxFIbP1Futt6pLN8EiVJAyUwRdFt24rGAv0g5DJs20oUlmSDJCGfoUblwo4tbHcefbmLaz0NYfAh//OYec84cJZ9q47rdTWFvf2Nwqbpd2dvf2D8qHR20dp4rQFol5rLoh1pQzSVuGGU67iaJYhJx2wvHtrN55okqzWD6YSUJ9gYeSRYxgY63HajPwLtqBdx6UK27NnQutgpdDBXI1g/JXfxCTVFBpCMda9zw3MX6GlWGE02mpn2qaYDLGQ9qzKLGg2s/mC0/RmXUGKIqVfdKguft7IsNC64kIbafAZqSXazPzv1ovNdG1nzGZpIZKsvgoSjkyMZpdjwZMUWL4xAImitldERlhhYmxGZVsCN7yyavQrtc8y/eXlcZNHkcRTuAUquDBFTTgDprQAgICnuEV3hzlvDjvzseiteDkM8fwR87nD867jxc=</latexit><latexit sha1_base64="A7HmU0rxgoNdf5DFmRcNS6r9x6c=">AAAB8HicbZDLSgMxFIbP1Futt6pLN8EiVJAyUwRdFt24rGAv0g5DJs20oUlmSDJCGfoUblwo4tbHcefbmLaz0NYfAh//OYec84cJZ9q47rdTWFvf2Nwqbpd2dvf2D8qHR20dp4rQFol5rLoh1pQzSVuGGU67iaJYhJx2wvHtrN55okqzWD6YSUJ9gYeSRYxgY63HajPwLtqBdx6UK27NnQutgpdDBXI1g/JXfxCTVFBpCMda9zw3MX6GlWGE02mpn2qaYDLGQ9qzKLGg2s/mC0/RmXUGKIqVfdKguft7IsNC64kIbafAZqSXazPzv1ovNdG1nzGZpIZKsvgoSjkyMZpdjwZMUWL4xAImitldERlhhYmxGZVsCN7yyavQrtc8y/eXlcZNHkcRTuAUquDBFTTgDprQAgICnuEV3hzlvDjvzseiteDkM8fwR87nD867jxc=</latexit><latexit sha1_base64="A7HmU0rxgoNdf5DFmRcNS6r9x6c=">AAAB8HicbZDLSgMxFIbP1Futt6pLN8EiVJAyUwRdFt24rGAv0g5DJs20oUlmSDJCGfoUblwo4tbHcefbmLaz0NYfAh//OYec84cJZ9q47rdTWFvf2Nwqbpd2dvf2D8qHR20dp4rQFol5rLoh1pQzSVuGGU67iaJYhJx2wvHtrN55okqzWD6YSUJ9gYeSRYxgY63HajPwLtqBdx6UK27NnQutgpdDBXI1g/JXfxCTVFBpCMda9zw3MX6GlWGE02mpn2qaYDLGQ9qzKLGg2s/mC0/RmXUGKIqVfdKguft7IsNC64kIbafAZqSXazPzv1ovNdG1nzGZpIZKsvgoSjkyMZpdjwZMUWL4xAImitldERlhhYmxGZVsCN7yyavQrtc8y/eXlcZNHkcRTuAUquDBFTTgDprQAgICnuEV3hzlvDjvzseiteDkM8fwR87nD867jxc=</latexit>

(P2, V2)
<latexit sha1_base64="zRxBWQtwc+0daz93C9Z1d/ks6Mo=">AAAB8HicbZDLSgMxFIbP1Futt6pLN8EiVJAyUwRdFt24rGAv0g5DJs20oUlmSDJCGfoUblwo4tbHcefbmLaz0NYfAh//OYec84cJZ9q47rdTWFvf2Nwqbpd2dvf2D8qHR20dp4rQFol5rLoh1pQzSVuGGU67iaJYhJx2wvHtrN55okqzWD6YSUJ9gYeSRYxgY63HajOoX7SD+nlQrrg1dy60Cl4OFcjVDMpf/UFMUkGlIRxr3fPcxPgZVoYRTqelfqppgskYD2nPosSCaj+bLzxFZ9YZoChW9kmD5u7viQwLrScitJ0Cm5Fers3M/2q91ETXfsZkkhoqyeKjKOXIxGh2PRowRYnhEwuYKGZ3RWSEFSbGZlSyIXjLJ69Cu17zLN9fVho3eRxFOIFTqIIHV9CAO2hCCwgIeIZXeHOU8+K8Ox+L1oKTzxzDHzmfP9HJjxk=</latexit><latexit sha1_base64="zRxBWQtwc+0daz93C9Z1d/ks6Mo=">AAAB8HicbZDLSgMxFIbP1Futt6pLN8EiVJAyUwRdFt24rGAv0g5DJs20oUlmSDJCGfoUblwo4tbHcefbmLaz0NYfAh//OYec84cJZ9q47rdTWFvf2Nwqbpd2dvf2D8qHR20dp4rQFol5rLoh1pQzSVuGGU67iaJYhJx2wvHtrN55okqzWD6YSUJ9gYeSRYxgY63HajOoX7SD+nlQrrg1dy60Cl4OFcjVDMpf/UFMUkGlIRxr3fPcxPgZVoYRTqelfqppgskYD2nPosSCaj+bLzxFZ9YZoChW9kmD5u7viQwLrScitJ0Cm5Fers3M/2q91ETXfsZkkhoqyeKjKOXIxGh2PRowRYnhEwuYKGZ3RWSEFSbGZlSyIXjLJ69Cu17zLN9fVho3eRxFOIFTqIIHV9CAO2hCCwgIeIZXeHOU8+K8Ox+L1oKTzxzDHzmfP9HJjxk=</latexit><latexit sha1_base64="zRxBWQtwc+0daz93C9Z1d/ks6Mo=">AAAB8HicbZDLSgMxFIbP1Futt6pLN8EiVJAyUwRdFt24rGAv0g5DJs20oUlmSDJCGfoUblwo4tbHcefbmLaz0NYfAh//OYec84cJZ9q47rdTWFvf2Nwqbpd2dvf2D8qHR20dp4rQFol5rLoh1pQzSVuGGU67iaJYhJx2wvHtrN55okqzWD6YSUJ9gYeSRYxgY63HajOoX7SD+nlQrrg1dy60Cl4OFcjVDMpf/UFMUkGlIRxr3fPcxPgZVoYRTqelfqppgskYD2nPosSCaj+bLzxFZ9YZoChW9kmD5u7viQwLrScitJ0Cm5Fers3M/2q91ETXfsZkkhoqyeKjKOXIxGh2PRowRYnhEwuYKGZ3RWSEFSbGZlSyIXjLJ69Cu17zLN9fVho3eRxFOIFTqIIHV9CAO2hCCwgIeIZXeHOU8+K8Ox+L1oKTzxzDHzmfP9HJjxk=</latexit><latexit sha1_base64="zRxBWQtwc+0daz93C9Z1d/ks6Mo=">AAAB8HicbZDLSgMxFIbP1Futt6pLN8EiVJAyUwRdFt24rGAv0g5DJs20oUlmSDJCGfoUblwo4tbHcefbmLaz0NYfAh//OYec84cJZ9q47rdTWFvf2Nwqbpd2dvf2D8qHR20dp4rQFol5rLoh1pQzSVuGGU67iaJYhJx2wvHtrN55okqzWD6YSUJ9gYeSRYxgY63HajOoX7SD+nlQrrg1dy60Cl4OFcjVDMpf/UFMUkGlIRxr3fPcxPgZVoYRTqelfqppgskYD2nPosSCaj+bLzxFZ9YZoChW9kmD5u7viQwLrScitJ0Cm5Fers3M/2q91ETXfsZkkhoqyeKjKOXIxGh2PRowRYnhEwuYKGZ3RWSEFSbGZlSyIXjLJ69Cu17zLN9fVho3eRxFOIFTqIIHV9CAO2hCCwgIeIZXeHOU8+K8Ox+L1oKTzxzDHzmfP9HJjxk=</latexit>

(P3, V3)
<latexit sha1_base64="DPD4hvspXgTzIC/MftdgvssA9mQ=">AAAB8XicbZDLSgMxFIbPeK31VnXpJliEClJmrKDLohuXFewF22HIpJk2NMkMSUYoQ9/CjQtF3Po27nwb03YW2vpD4OM/55Bz/jDhTBvX/XZWVtfWNzYLW8Xtnd29/dLBYUvHqSK0SWIeq06INeVM0qZhhtNOoigWIaftcHQ7rbefqNIslg9mnFBf4IFkESPYWOux0ghq56gV1M6CUtmtujOhZfByKEOuRlD66vVjkgoqDeFY667nJsbPsDKMcDop9lJNE0xGeEC7FiUWVPvZbOMJOrVOH0Wxsk8aNHN/T2RYaD0Woe0U2Az1Ym1q/lfrpia69jMmk9RQSeYfRSlHJkbT81GfKUoMH1vARDG7KyJDrDAxNqSiDcFbPHkZWhdVz/L9Zbl+k8dRgGM4gQp4cAV1uIMGNIGAhGd4hTdHOy/Ou/Mxb11x8pkj+CPn8wcsEI9F</latexit><latexit sha1_base64="DPD4hvspXgTzIC/MftdgvssA9mQ=">AAAB8XicbZDLSgMxFIbPeK31VnXpJliEClJmrKDLohuXFewF22HIpJk2NMkMSUYoQ9/CjQtF3Po27nwb03YW2vpD4OM/55Bz/jDhTBvX/XZWVtfWNzYLW8Xtnd29/dLBYUvHqSK0SWIeq06INeVM0qZhhtNOoigWIaftcHQ7rbefqNIslg9mnFBf4IFkESPYWOux0ghq56gV1M6CUtmtujOhZfByKEOuRlD66vVjkgoqDeFY667nJsbPsDKMcDop9lJNE0xGeEC7FiUWVPvZbOMJOrVOH0Wxsk8aNHN/T2RYaD0Woe0U2Az1Ym1q/lfrpia69jMmk9RQSeYfRSlHJkbT81GfKUoMH1vARDG7KyJDrDAxNqSiDcFbPHkZWhdVz/L9Zbl+k8dRgGM4gQp4cAV1uIMGNIGAhGd4hTdHOy/Ou/Mxb11x8pkj+CPn8wcsEI9F</latexit><latexit sha1_base64="DPD4hvspXgTzIC/MftdgvssA9mQ=">AAAB8XicbZDLSgMxFIbPeK31VnXpJliEClJmrKDLohuXFewF22HIpJk2NMkMSUYoQ9/CjQtF3Po27nwb03YW2vpD4OM/55Bz/jDhTBvX/XZWVtfWNzYLW8Xtnd29/dLBYUvHqSK0SWIeq06INeVM0qZhhtNOoigWIaftcHQ7rbefqNIslg9mnFBf4IFkESPYWOux0ghq56gV1M6CUtmtujOhZfByKEOuRlD66vVjkgoqDeFY667nJsbPsDKMcDop9lJNE0xGeEC7FiUWVPvZbOMJOrVOH0Wxsk8aNHN/T2RYaD0Woe0U2Az1Ym1q/lfrpia69jMmk9RQSeYfRSlHJkbT81GfKUoMH1vARDG7KyJDrDAxNqSiDcFbPHkZWhdVz/L9Zbl+k8dRgGM4gQp4cAV1uIMGNIGAhGd4hTdHOy/Ou/Mxb11x8pkj+CPn8wcsEI9F</latexit><latexit sha1_base64="DPD4hvspXgTzIC/MftdgvssA9mQ=">AAAB8XicbZDLSgMxFIbPeK31VnXpJliEClJmrKDLohuXFewF22HIpJk2NMkMSUYoQ9/CjQtF3Po27nwb03YW2vpD4OM/55Bz/jDhTBvX/XZWVtfWNzYLW8Xtnd29/dLBYUvHqSK0SWIeq06INeVM0qZhhtNOoigWIaftcHQ7rbefqNIslg9mnFBf4IFkESPYWOux0ghq56gV1M6CUtmtujOhZfByKEOuRlD66vVjkgoqDeFY667nJsbPsDKMcDop9lJNE0xGeEC7FiUWVPvZbOMJOrVOH0Wxsk8aNHN/T2RYaD0Woe0U2Az1Ym1q/lfrpia69jMmk9RQSeYfRSlHJkbT81GfKUoMH1vARDG7KyJDrDAxNqSiDcFbPHkZWhdVz/L9Zbl+k8dRgGM4gQp4cAV1uIMGNIGAhGd4hTdHOy/Ou/Mxb11x8pkj+CPn8wcsEI9F</latexit>

(P4, V4)
<latexit sha1_base64="fH//aWqhpvUSvBKbAwOOjoLUtNs=">AAAB8XicbZDLSgMxFIZP6q3WW9Wlm2ARKkiZkYIui25cVrAXbIchk2ba0ExmSDJCGfoWblwo4ta3cefbmLaz0NYfAh//OYec8weJ4No4zjcqrK1vbG4Vt0s7u3v7B+XDo7aOU0VZi8YiVt2AaCa4ZC3DjWDdRDESBYJ1gvHtrN55YkrzWD6YScK8iAwlDzklxlqP1aZfv8Btv37ulytOzZkLr4KbQwVyNf3yV38Q0zRi0lBBtO65TmK8jCjDqWDTUj/VLCF0TIasZ1GSiGkvm288xWfWGeAwVvZJg+fu74mMRFpPosB2RsSM9HJtZv5X66UmvPYyLpPUMEkXH4WpwCbGs/PxgCtGjZhYIFRxuyumI6IINTakkg3BXT55FdqXNdfyfb3SuMnjKMIJnEIVXLiCBtxBE1pAQcIzvMIb0ugFvaOPRWsB5TPH8Efo8wcvH49H</latexit><latexit sha1_base64="fH//aWqhpvUSvBKbAwOOjoLUtNs=">AAAB8XicbZDLSgMxFIZP6q3WW9Wlm2ARKkiZkYIui25cVrAXbIchk2ba0ExmSDJCGfoWblwo4ta3cefbmLaz0NYfAh//OYec8weJ4No4zjcqrK1vbG4Vt0s7u3v7B+XDo7aOU0VZi8YiVt2AaCa4ZC3DjWDdRDESBYJ1gvHtrN55YkrzWD6YScK8iAwlDzklxlqP1aZfv8Btv37ulytOzZkLr4KbQwVyNf3yV38Q0zRi0lBBtO65TmK8jCjDqWDTUj/VLCF0TIasZ1GSiGkvm288xWfWGeAwVvZJg+fu74mMRFpPosB2RsSM9HJtZv5X66UmvPYyLpPUMEkXH4WpwCbGs/PxgCtGjZhYIFRxuyumI6IINTakkg3BXT55FdqXNdfyfb3SuMnjKMIJnEIVXLiCBtxBE1pAQcIzvMIb0ugFvaOPRWsB5TPH8Efo8wcvH49H</latexit><latexit sha1_base64="fH//aWqhpvUSvBKbAwOOjoLUtNs=">AAAB8XicbZDLSgMxFIZP6q3WW9Wlm2ARKkiZkYIui25cVrAXbIchk2ba0ExmSDJCGfoWblwo4ta3cefbmLaz0NYfAh//OYec8weJ4No4zjcqrK1vbG4Vt0s7u3v7B+XDo7aOU0VZi8YiVt2AaCa4ZC3DjWDdRDESBYJ1gvHtrN55YkrzWD6YScK8iAwlDzklxlqP1aZfv8Btv37ulytOzZkLr4KbQwVyNf3yV38Q0zRi0lBBtO65TmK8jCjDqWDTUj/VLCF0TIasZ1GSiGkvm288xWfWGeAwVvZJg+fu74mMRFpPosB2RsSM9HJtZv5X66UmvPYyLpPUMEkXH4WpwCbGs/PxgCtGjZhYIFRxuyumI6IINTakkg3BXT55FdqXNdfyfb3SuMnjKMIJnEIVXLiCBtxBE1pAQcIzvMIb0ugFvaOPRWsB5TPH8Efo8wcvH49H</latexit><latexit sha1_base64="fH//aWqhpvUSvBKbAwOOjoLUtNs=">AAAB8XicbZDLSgMxFIZP6q3WW9Wlm2ARKkiZkYIui25cVrAXbIchk2ba0ExmSDJCGfoWblwo4ta3cefbmLaz0NYfAh//OYec8weJ4No4zjcqrK1vbG4Vt0s7u3v7B+XDo7aOU0VZi8YiVt2AaCa4ZC3DjWDdRDESBYJ1gvHtrN55YkrzWD6YScK8iAwlDzklxlqP1aZfv8Btv37ulytOzZkLr4KbQwVyNf3yV38Q0zRi0lBBtO65TmK8jCjDqWDTUj/VLCF0TIasZ1GSiGkvm288xWfWGeAwVvZJg+fu74mMRFpPosB2RsSM9HJtZv5X66UmvPYyLpPUMEkXH4WpwCbGs/PxgCtGjZhYIFRxuyumI6IINTakkg3BXT55FdqXNdfyfb3SuMnjKMIJnEIVXLiCBtxBE1pAQcIzvMIb0ugFvaOPRWsB5TPH8Efo8wcvH49H</latexit>

a
<latexit sha1_base64="DcxH1t8VfbGREJT8ZMrfQnx14cc=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjrSYdlCtu1V2IrIOXQwVyNQblr/4wZmmE0jBBte55bmL8jCrDmcBZqZ9qTCib0BH2LEoaofazxaIzcmGdIQljZZ80ZOH+nshopPU0CmxnRM1Yr9bm5n+1XmrCGz/jMkkNSrb8KEwFMTGZX02GXCEzYmqBMsXtroSNqaLM2GxKNgRv9eR1aF9VPcvN60r9No+jCGdwDpfgQQ3qcA8NaAEDhGd4hTfn0Xlx3p2PZWvByWdO4Y+czx/DX4zl</latexit><latexit sha1_base64="DcxH1t8VfbGREJT8ZMrfQnx14cc=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjrSYdlCtu1V2IrIOXQwVyNQblr/4wZmmE0jBBte55bmL8jCrDmcBZqZ9qTCib0BH2LEoaofazxaIzcmGdIQljZZ80ZOH+nshopPU0CmxnRM1Yr9bm5n+1XmrCGz/jMkkNSrb8KEwFMTGZX02GXCEzYmqBMsXtroSNqaLM2GxKNgRv9eR1aF9VPcvN60r9No+jCGdwDpfgQQ3qcA8NaAEDhGd4hTfn0Xlx3p2PZWvByWdO4Y+czx/DX4zl</latexit><latexit sha1_base64="DcxH1t8VfbGREJT8ZMrfQnx14cc=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjrSYdlCtu1V2IrIOXQwVyNQblr/4wZmmE0jBBte55bmL8jCrDmcBZqZ9qTCib0BH2LEoaofazxaIzcmGdIQljZZ80ZOH+nshopPU0CmxnRM1Yr9bm5n+1XmrCGz/jMkkNSrb8KEwFMTGZX02GXCEzYmqBMsXtroSNqaLM2GxKNgRv9eR1aF9VPcvN60r9No+jCGdwDpfgQQ3qcA8NaAEDhGd4hTfn0Xlx3p2PZWvByWdO4Y+czx/DX4zl</latexit><latexit sha1_base64="DcxH1t8VfbGREJT8ZMrfQnx14cc=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjrSYdlCtu1V2IrIOXQwVyNQblr/4wZmmE0jBBte55bmL8jCrDmcBZqZ9qTCib0BH2LEoaofazxaIzcmGdIQljZZ80ZOH+nshopPU0CmxnRM1Yr9bm5n+1XmrCGz/jMkkNSrb8KEwFMTGZX02GXCEzYmqBMsXtroSNqaLM2GxKNgRv9eR1aF9VPcvN60r9No+jCGdwDpfgQQ3qcA8NaAEDhGd4hTfn0Xlx3p2PZWvByWdO4Y+czx/DX4zl</latexit>

b
<latexit sha1_base64="s6L+Z+fhtGywXDdOyCIOKOnOTTA=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjrWYwKFfcqrsQWQcvhwrkagzKX/1hzNIIpWGCat3z3MT4GVWGM4GzUj/VmFA2oSPsWZQ0Qu1ni0Vn5MI6QxLGyj5pyML9PZHRSOtpFNjOiJqxXq3Nzf9qvdSEN37GZZIalGz5UZgKYmIyv5oMuUJmxNQCZYrbXQkbU0WZsdmUbAje6snr0L6qepab15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh85nz/E44zm</latexit><latexit sha1_base64="s6L+Z+fhtGywXDdOyCIOKOnOTTA=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjrWYwKFfcqrsQWQcvhwrkagzKX/1hzNIIpWGCat3z3MT4GVWGM4GzUj/VmFA2oSPsWZQ0Qu1ni0Vn5MI6QxLGyj5pyML9PZHRSOtpFNjOiJqxXq3Nzf9qvdSEN37GZZIalGz5UZgKYmIyv5oMuUJmxNQCZYrbXQkbU0WZsdmUbAje6snr0L6qepab15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh85nz/E44zm</latexit><latexit sha1_base64="s6L+Z+fhtGywXDdOyCIOKOnOTTA=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjrWYwKFfcqrsQWQcvhwrkagzKX/1hzNIIpWGCat3z3MT4GVWGM4GzUj/VmFA2oSPsWZQ0Qu1ni0Vn5MI6QxLGyj5pyML9PZHRSOtpFNjOiJqxXq3Nzf9qvdSEN37GZZIalGz5UZgKYmIyv5oMuUJmxNQCZYrbXQkbU0WZsdmUbAje6snr0L6qepab15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh85nz/E44zm</latexit><latexit sha1_base64="s6L+Z+fhtGywXDdOyCIOKOnOTTA=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjrWYwKFfcqrsQWQcvhwrkagzKX/1hzNIIpWGCat3z3MT4GVWGM4GzUj/VmFA2oSPsWZQ0Qu1ni0Vn5MI6QxLGyj5pyML9PZHRSOtpFNjOiJqxXq3Nzf9qvdSEN37GZZIalGz5UZgKYmIyv5oMuUJmxNQCZYrbXQkbU0WZsdmUbAje6snr0L6qepab15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh85nz/E44zm</latexit>

c
<latexit sha1_base64="bJEamaeMdyg8YTipBufdd7cxOJ8=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjrSYblCtu1V2IrIOXQwVyNQblr/4wZmmE0jBBte55bmL8jCrDmcBZqZ9qTCib0BH2LEoaofazxaIzcmGdIQljZZ80ZOH+nshopPU0CmxnRM1Yr9bm5n+1XmrCGz/jMkkNSrb8KEwFMTGZX02GXCEzYmqBMsXtroSNqaLM2GxKNgRv9eR1aF9VPcvN60r9No+jCGdwDpfgQQ3qcA8NaAEDhGd4hTfn0Xlx3p2PZWvByWdO4Y+czx/GZ4zn</latexit><latexit sha1_base64="bJEamaeMdyg8YTipBufdd7cxOJ8=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjrSYblCtu1V2IrIOXQwVyNQblr/4wZmmE0jBBte55bmL8jCrDmcBZqZ9qTCib0BH2LEoaofazxaIzcmGdIQljZZ80ZOH+nshopPU0CmxnRM1Yr9bm5n+1XmrCGz/jMkkNSrb8KEwFMTGZX02GXCEzYmqBMsXtroSNqaLM2GxKNgRv9eR1aF9VPcvN60r9No+jCGdwDpfgQQ3qcA8NaAEDhGd4hTfn0Xlx3p2PZWvByWdO4Y+czx/GZ4zn</latexit><latexit sha1_base64="bJEamaeMdyg8YTipBufdd7cxOJ8=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjrSYblCtu1V2IrIOXQwVyNQblr/4wZmmE0jBBte55bmL8jCrDmcBZqZ9qTCib0BH2LEoaofazxaIzcmGdIQljZZ80ZOH+nshopPU0CmxnRM1Yr9bm5n+1XmrCGz/jMkkNSrb8KEwFMTGZX02GXCEzYmqBMsXtroSNqaLM2GxKNgRv9eR1aF9VPcvN60r9No+jCGdwDpfgQQ3qcA8NaAEDhGd4hTfn0Xlx3p2PZWvByWdO4Y+czx/GZ4zn</latexit><latexit sha1_base64="bJEamaeMdyg8YTipBufdd7cxOJ8=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjrSYblCtu1V2IrIOXQwVyNQblr/4wZmmE0jBBte55bmL8jCrDmcBZqZ9qTCib0BH2LEoaofazxaIzcmGdIQljZZ80ZOH+nshopPU0CmxnRM1Yr9bm5n+1XmrCGz/jMkkNSrb8KEwFMTGZX02GXCEzYmqBMsXtroSNqaLM2GxKNgRv9eR1aF9VPcvN60r9No+jCGdwDpfgQQ3qcA8NaAEDhGd4hTfn0Xlx3p2PZWvByWdO4Y+czx/GZ4zn</latexit>

d
<latexit sha1_base64="ROx/Xw0XRiZy5/Eopabg5924NLE=">AAAB6HicbZBNS8NAEIYnftb6VfXoZbEInkoigh6LXjy2YD+gDWWzmbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vrCwsM7M+zMG6SCa+O6387a+sbm1nZpp7y7t39wWDk6buskUwxbLBGJ6gZUo+ASW4Ybgd1UIY0DgZ1gfDerd55QaZ7IBzNJ0Y/pUPKIM2qs1QwHlapbc+ciq+AVUIVCjUHlqx8mLItRGiao1j3PTY2fU2U4Ezgt9zONKWVjOsSeRUlj1H4+X3RKzq0TkihR9klD5u7viZzGWk/iwHbG1Iz0cm1m/lfrZSa68XMu08ygZIuPokwQk5DZ1STkCpkREwuUKW53JWxEFWXGZlO2IXjLJ69C+7LmWW5eVeu3RRwlOIUzuAAPrqEO99CAFjBAeIZXeHMenRfn3flYtK45xcwJ/JHz+QPH64zo</latexit><latexit sha1_base64="ROx/Xw0XRiZy5/Eopabg5924NLE=">AAAB6HicbZBNS8NAEIYnftb6VfXoZbEInkoigh6LXjy2YD+gDWWzmbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vrCwsM7M+zMG6SCa+O6387a+sbm1nZpp7y7t39wWDk6buskUwxbLBGJ6gZUo+ASW4Ybgd1UIY0DgZ1gfDerd55QaZ7IBzNJ0Y/pUPKIM2qs1QwHlapbc+ciq+AVUIVCjUHlqx8mLItRGiao1j3PTY2fU2U4Ezgt9zONKWVjOsSeRUlj1H4+X3RKzq0TkihR9klD5u7viZzGWk/iwHbG1Iz0cm1m/lfrZSa68XMu08ygZIuPokwQk5DZ1STkCpkREwuUKW53JWxEFWXGZlO2IXjLJ69C+7LmWW5eVeu3RRwlOIUzuAAPrqEO99CAFjBAeIZXeHMenRfn3flYtK45xcwJ/JHz+QPH64zo</latexit><latexit sha1_base64="ROx/Xw0XRiZy5/Eopabg5924NLE=">AAAB6HicbZBNS8NAEIYnftb6VfXoZbEInkoigh6LXjy2YD+gDWWzmbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vrCwsM7M+zMG6SCa+O6387a+sbm1nZpp7y7t39wWDk6buskUwxbLBGJ6gZUo+ASW4Ybgd1UIY0DgZ1gfDerd55QaZ7IBzNJ0Y/pUPKIM2qs1QwHlapbc+ciq+AVUIVCjUHlqx8mLItRGiao1j3PTY2fU2U4Ezgt9zONKWVjOsSeRUlj1H4+X3RKzq0TkihR9klD5u7viZzGWk/iwHbG1Iz0cm1m/lfrZSa68XMu08ygZIuPokwQk5DZ1STkCpkREwuUKW53JWxEFWXGZlO2IXjLJ69C+7LmWW5eVeu3RRwlOIUzuAAPrqEO99CAFjBAeIZXeHMenRfn3flYtK45xcwJ/JHz+QPH64zo</latexit><latexit sha1_base64="ROx/Xw0XRiZy5/Eopabg5924NLE=">AAAB6HicbZBNS8NAEIYnftb6VfXoZbEInkoigh6LXjy2YD+gDWWzmbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vrCwsM7M+zMG6SCa+O6387a+sbm1nZpp7y7t39wWDk6buskUwxbLBGJ6gZUo+ASW4Ybgd1UIY0DgZ1gfDerd55QaZ7IBzNJ0Y/pUPKIM2qs1QwHlapbc+ciq+AVUIVCjUHlqx8mLItRGiao1j3PTY2fU2U4Ezgt9zONKWVjOsSeRUlj1H4+X3RKzq0TkihR9klD5u7viZzGWk/iwHbG1Iz0cm1m/lfrZSa68XMu08ygZIuPokwQk5DZ1STkCpkREwuUKW53JWxEFWXGZlO2IXjLJ69C+7LmWW5eVeu3RRwlOIUzuAAPrqEO99CAFjBAeIZXeHMenRfn3flYtK45xcwJ/JHz+QPH64zo</latexit>

b) Kolben wird mit Masse m im Gle-
ichgewicht gehalten: P2 A = m g

mQ2
<latexit sha1_base64="FfwQopH6NMD4ceaaYQMJTdBdSZM=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIuix6MVji/YD2lA220m7dLMJuxuhhP4ELx4U8eov8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPpppgn5ER5KHnFFjrYfmoDYoV9yquxBZBy+HCuRqDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZlDRC7WeLVWfkwjpDEsbKPmnIwv09kdFI62kU2M6ImrFerc3N/2q91IQ3fsZlkhqUbPlRmApiYjK/mwy5QmbE1AJlittdCRtTRZmx6ZRsCN7qyevQrlU9y82rSv02j6MIZ3AOl+DBNdThHhrQAgYjeIZXeHOE8+K8Ox/L1oKTz5zCHzmfP9G9jXo=</latexit><latexit sha1_base64="FfwQopH6NMD4ceaaYQMJTdBdSZM=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIuix6MVji/YD2lA220m7dLMJuxuhhP4ELx4U8eov8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPpppgn5ER5KHnFFjrYfmoDYoV9yquxBZBy+HCuRqDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZlDRC7WeLVWfkwjpDEsbKPmnIwv09kdFI62kU2M6ImrFerc3N/2q91IQ3fsZlkhqUbPlRmApiYjK/mwy5QmbE1AJlittdCRtTRZmx6ZRsCN7qyevQrlU9y82rSv02j6MIZ3AOl+DBNdThHhrQAgYjeIZXeHOE8+K8Ox/L1oKTz5zCHzmfP9G9jXo=</latexit><latexit sha1_base64="FfwQopH6NMD4ceaaYQMJTdBdSZM=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIuix6MVji/YD2lA220m7dLMJuxuhhP4ELx4U8eov8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPpppgn5ER5KHnFFjrYfmoDYoV9yquxBZBy+HCuRqDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZlDRC7WeLVWfkwjpDEsbKPmnIwv09kdFI62kU2M6ImrFerc3N/2q91IQ3fsZlkhqUbPlRmApiYjK/mwy5QmbE1AJlittdCRtTRZmx6ZRsCN7qyevQrlU9y82rSv02j6MIZ3AOl+DBNdThHhrQAgYjeIZXeHOE8+K8Ox/L1oKTz5zCHzmfP9G9jXo=</latexit><latexit sha1_base64="FfwQopH6NMD4ceaaYQMJTdBdSZM=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIuix6MVji/YD2lA220m7dLMJuxuhhP4ELx4U8eov8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPpppgn5ER5KHnFFjrYfmoDYoV9yquxBZBy+HCuRqDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZlDRC7WeLVWfkwjpDEsbKPmnIwv09kdFI62kU2M6ImrFerc3N/2q91IQ3fsZlkhqUbPlRmApiYjK/mwy5QmbE1AJlittdCRtTRZmx6ZRsCN7qyevQrlU9y82rSv02j6MIZ3AOl+DBNdThHhrQAgYjeIZXeHOE8+K8Ox/L1oKTz5zCHzmfP9G9jXo=</latexit>

Zugeführte Wärmemenge: Q2

⇒ Expansion unter konstantem Druck (wegen Massestücks)

A: Fläche des Kolbens
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6. THERMODYNAMISCHE PROZESSE

Schematisch: Arbeitsschritte des Kreisprozesses einer Wärmekraftmaschine

P
<latexit sha1_base64="DUK8772RZQVXwIeQPAGNJiA+GCA=">AAAB6HicbVDLSsNAFL2pr1pfVZduBovgqiQi6LLoxmUL9gFtkMn0ph07mYSZiVBCv8CNC0Xc+knu/BsnbRbaemDgcM65zL0nSATXxnW/ndLa+sbmVnm7srO7t39QPTzq6DhVDNssFrHqBVSj4BLbhhuBvUQhjQKB3WBym/vdJ1Sax/LeTBP0IzqSPOSMGiu1mg/Vmlt35yCrxCtIDQrY/NdgGLM0QmmYoFr3PTcxfkaV4UzgrDJINSaUTegI+5ZKGqH2s/miM3JmlSEJY2WfNGSu/p7IaKT1NApsMqJmrJe9XPzP66cmvPYzLpPUoGSLj8JUEBOT/Goy5AqZEVNLKFPc7krYmCrKjO2mYkvwlk9eJZ2Lumd567LWuCnqKMMJnMI5eHAFDbiDJrSBAcIzvMKb8+i8OO/OxyJacoqZY/gD5/MHqZuM1A==</latexit><latexit sha1_base64="DUK8772RZQVXwIeQPAGNJiA+GCA=">AAAB6HicbVDLSsNAFL2pr1pfVZduBovgqiQi6LLoxmUL9gFtkMn0ph07mYSZiVBCv8CNC0Xc+knu/BsnbRbaemDgcM65zL0nSATXxnW/ndLa+sbmVnm7srO7t39QPTzq6DhVDNssFrHqBVSj4BLbhhuBvUQhjQKB3WBym/vdJ1Sax/LeTBP0IzqSPOSMGiu1mg/Vmlt35yCrxCtIDQrY/NdgGLM0QmmYoFr3PTcxfkaV4UzgrDJINSaUTegI+5ZKGqH2s/miM3JmlSEJY2WfNGSu/p7IaKT1NApsMqJmrJe9XPzP66cmvPYzLpPUoGSLj8JUEBOT/Goy5AqZEVNLKFPc7krYmCrKjO2mYkvwlk9eJZ2Lumd567LWuCnqKMMJnMI5eHAFDbiDJrSBAcIzvMKb8+i8OO/OxyJacoqZY/gD5/MHqZuM1A==</latexit><latexit sha1_base64="DUK8772RZQVXwIeQPAGNJiA+GCA=">AAAB6HicbVDLSsNAFL2pr1pfVZduBovgqiQi6LLoxmUL9gFtkMn0ph07mYSZiVBCv8CNC0Xc+knu/BsnbRbaemDgcM65zL0nSATXxnW/ndLa+sbmVnm7srO7t39QPTzq6DhVDNssFrHqBVSj4BLbhhuBvUQhjQKB3WBym/vdJ1Sax/LeTBP0IzqSPOSMGiu1mg/Vmlt35yCrxCtIDQrY/NdgGLM0QmmYoFr3PTcxfkaV4UzgrDJINSaUTegI+5ZKGqH2s/miM3JmlSEJY2WfNGSu/p7IaKT1NApsMqJmrJe9XPzP66cmvPYzLpPUoGSLj8JUEBOT/Goy5AqZEVNLKFPc7krYmCrKjO2mYkvwlk9eJZ2Lumd567LWuCnqKMMJnMI5eHAFDbiDJrSBAcIzvMKb8+i8OO/OxyJacoqZY/gD5/MHqZuM1A==</latexit><latexit sha1_base64="DUK8772RZQVXwIeQPAGNJiA+GCA=">AAAB6HicbVDLSsNAFL2pr1pfVZduBovgqiQi6LLoxmUL9gFtkMn0ph07mYSZiVBCv8CNC0Xc+knu/BsnbRbaemDgcM65zL0nSATXxnW/ndLa+sbmVnm7srO7t39QPTzq6DhVDNssFrHqBVSj4BLbhhuBvUQhjQKB3WBym/vdJ1Sax/LeTBP0IzqSPOSMGiu1mg/Vmlt35yCrxCtIDQrY/NdgGLM0QmmYoFr3PTcxfkaV4UzgrDJINSaUTegI+5ZKGqH2s/miM3JmlSEJY2WfNGSu/p7IaKT1NApsMqJmrJe9XPzP66cmvPYzLpPUoGSLj8JUEBOT/Goy5AqZEVNLKFPc7krYmCrKjO2mYkvwlk9eJZ2Lumd567LWuCnqKMMJnMI5eHAFDbiDJrSBAcIzvMKb8+i8OO/OxyJacoqZY/gD5/MHqZuM1A==</latexit>

V
<latexit sha1_base64="0mWsPF5SvefKUF93elLIWW/42x8=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjrWZ7UK64VXchsg5eDhXI1RiUv/rDmKURSsME1brnuYnxM6oMZwJnpX6qMaFsQkfYsyhphNrPFovOyIV1hiSMlX3SkIX7eyKjkdbTKLCdETVjvVqbm//VeqkJb/yMyyQ1KNnyozAVxMRkfjUZcoXMiKkFyhS3uxI2pooyY7Mp2RC81ZPXoX1V9Sw3ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9yPn8AsrOM2g==</latexit><latexit sha1_base64="0mWsPF5SvefKUF93elLIWW/42x8=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjrWZ7UK64VXchsg5eDhXI1RiUv/rDmKURSsME1brnuYnxM6oMZwJnpX6qMaFsQkfYsyhphNrPFovOyIV1hiSMlX3SkIX7eyKjkdbTKLCdETVjvVqbm//VeqkJb/yMyyQ1KNnyozAVxMRkfjUZcoXMiKkFyhS3uxI2pooyY7Mp2RC81ZPXoX1V9Sw3ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9yPn8AsrOM2g==</latexit><latexit sha1_base64="0mWsPF5SvefKUF93elLIWW/42x8=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjrWZ7UK64VXchsg5eDhXI1RiUv/rDmKURSsME1brnuYnxM6oMZwJnpX6qMaFsQkfYsyhphNrPFovOyIV1hiSMlX3SkIX7eyKjkdbTKLCdETVjvVqbm//VeqkJb/yMyyQ1KNnyozAVxMRkfjUZcoXMiKkFyhS3uxI2pooyY7Mp2RC81ZPXoX1V9Sw3ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9yPn8AsrOM2g==</latexit><latexit sha1_base64="0mWsPF5SvefKUF93elLIWW/42x8=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjrWZ7UK64VXchsg5eDhXI1RiUv/rDmKURSsME1brnuYnxM6oMZwJnpX6qMaFsQkfYsyhphNrPFovOyIV1hiSMlX3SkIX7eyKjkdbTKLCdETVjvVqbm//VeqkJb/yMyyQ1KNnyozAVxMRkfjUZcoXMiKkFyhS3uxI2pooyY7Mp2RC81ZPXoX1V9Sw3ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9yPn8AsrOM2g==</latexit>

(P1, V1)
<latexit sha1_base64="A7HmU0rxgoNdf5DFmRcNS6r9x6c=">AAAB8HicbZDLSgMxFIbP1Futt6pLN8EiVJAyUwRdFt24rGAv0g5DJs20oUlmSDJCGfoUblwo4tbHcefbmLaz0NYfAh//OYec84cJZ9q47rdTWFvf2Nwqbpd2dvf2D8qHR20dp4rQFol5rLoh1pQzSVuGGU67iaJYhJx2wvHtrN55okqzWD6YSUJ9gYeSRYxgY63HajPwLtqBdx6UK27NnQutgpdDBXI1g/JXfxCTVFBpCMda9zw3MX6GlWGE02mpn2qaYDLGQ9qzKLGg2s/mC0/RmXUGKIqVfdKguft7IsNC64kIbafAZqSXazPzv1ovNdG1nzGZpIZKsvgoSjkyMZpdjwZMUWL4xAImitldERlhhYmxGZVsCN7yyavQrtc8y/eXlcZNHkcRTuAUquDBFTTgDprQAgICnuEV3hzlvDjvzseiteDkM8fwR87nD867jxc=</latexit><latexit sha1_base64="A7HmU0rxgoNdf5DFmRcNS6r9x6c=">AAAB8HicbZDLSgMxFIbP1Futt6pLN8EiVJAyUwRdFt24rGAv0g5DJs20oUlmSDJCGfoUblwo4tbHcefbmLaz0NYfAh//OYec84cJZ9q47rdTWFvf2Nwqbpd2dvf2D8qHR20dp4rQFol5rLoh1pQzSVuGGU67iaJYhJx2wvHtrN55okqzWD6YSUJ9gYeSRYxgY63HajPwLtqBdx6UK27NnQutgpdDBXI1g/JXfxCTVFBpCMda9zw3MX6GlWGE02mpn2qaYDLGQ9qzKLGg2s/mC0/RmXUGKIqVfdKguft7IsNC64kIbafAZqSXazPzv1ovNdG1nzGZpIZKsvgoSjkyMZpdjwZMUWL4xAImitldERlhhYmxGZVsCN7yyavQrtc8y/eXlcZNHkcRTuAUquDBFTTgDprQAgICnuEV3hzlvDjvzseiteDkM8fwR87nD867jxc=</latexit><latexit sha1_base64="A7HmU0rxgoNdf5DFmRcNS6r9x6c=">AAAB8HicbZDLSgMxFIbP1Futt6pLN8EiVJAyUwRdFt24rGAv0g5DJs20oUlmSDJCGfoUblwo4tbHcefbmLaz0NYfAh//OYec84cJZ9q47rdTWFvf2Nwqbpd2dvf2D8qHR20dp4rQFol5rLoh1pQzSVuGGU67iaJYhJx2wvHtrN55okqzWD6YSUJ9gYeSRYxgY63HajPwLtqBdx6UK27NnQutgpdDBXI1g/JXfxCTVFBpCMda9zw3MX6GlWGE02mpn2qaYDLGQ9qzKLGg2s/mC0/RmXUGKIqVfdKguft7IsNC64kIbafAZqSXazPzv1ovNdG1nzGZpIZKsvgoSjkyMZpdjwZMUWL4xAImitldERlhhYmxGZVsCN7yyavQrtc8y/eXlcZNHkcRTuAUquDBFTTgDprQAgICnuEV3hzlvDjvzseiteDkM8fwR87nD867jxc=</latexit><latexit sha1_base64="A7HmU0rxgoNdf5DFmRcNS6r9x6c=">AAAB8HicbZDLSgMxFIbP1Futt6pLN8EiVJAyUwRdFt24rGAv0g5DJs20oUlmSDJCGfoUblwo4tbHcefbmLaz0NYfAh//OYec84cJZ9q47rdTWFvf2Nwqbpd2dvf2D8qHR20dp4rQFol5rLoh1pQzSVuGGU67iaJYhJx2wvHtrN55okqzWD6YSUJ9gYeSRYxgY63HajPwLtqBdx6UK27NnQutgpdDBXI1g/JXfxCTVFBpCMda9zw3MX6GlWGE02mpn2qaYDLGQ9qzKLGg2s/mC0/RmXUGKIqVfdKguft7IsNC64kIbafAZqSXazPzv1ovNdG1nzGZpIZKsvgoSjkyMZpdjwZMUWL4xAImitldERlhhYmxGZVsCN7yyavQrtc8y/eXlcZNHkcRTuAUquDBFTTgDprQAgICnuEV3hzlvDjvzseiteDkM8fwR87nD867jxc=</latexit>

(P2, V2)
<latexit sha1_base64="zRxBWQtwc+0daz93C9Z1d/ks6Mo=">AAAB8HicbZDLSgMxFIbP1Futt6pLN8EiVJAyUwRdFt24rGAv0g5DJs20oUlmSDJCGfoUblwo4tbHcefbmLaz0NYfAh//OYec84cJZ9q47rdTWFvf2Nwqbpd2dvf2D8qHR20dp4rQFol5rLoh1pQzSVuGGU67iaJYhJx2wvHtrN55okqzWD6YSUJ9gYeSRYxgY63HajOoX7SD+nlQrrg1dy60Cl4OFcjVDMpf/UFMUkGlIRxr3fPcxPgZVoYRTqelfqppgskYD2nPosSCaj+bLzxFZ9YZoChW9kmD5u7viQwLrScitJ0Cm5Fers3M/2q91ETXfsZkkhoqyeKjKOXIxGh2PRowRYnhEwuYKGZ3RWSEFSbGZlSyIXjLJ69Cu17zLN9fVho3eRxFOIFTqIIHV9CAO2hCCwgIeIZXeHOU8+K8Ox+L1oKTzxzDHzmfP9HJjxk=</latexit><latexit sha1_base64="zRxBWQtwc+0daz93C9Z1d/ks6Mo=">AAAB8HicbZDLSgMxFIbP1Futt6pLN8EiVJAyUwRdFt24rGAv0g5DJs20oUlmSDJCGfoUblwo4tbHcefbmLaz0NYfAh//OYec84cJZ9q47rdTWFvf2Nwqbpd2dvf2D8qHR20dp4rQFol5rLoh1pQzSVuGGU67iaJYhJx2wvHtrN55okqzWD6YSUJ9gYeSRYxgY63HajOoX7SD+nlQrrg1dy60Cl4OFcjVDMpf/UFMUkGlIRxr3fPcxPgZVoYRTqelfqppgskYD2nPosSCaj+bLzxFZ9YZoChW9kmD5u7viQwLrScitJ0Cm5Fers3M/2q91ETXfsZkkhoqyeKjKOXIxGh2PRowRYnhEwuYKGZ3RWSEFSbGZlSyIXjLJ69Cu17zLN9fVho3eRxFOIFTqIIHV9CAO2hCCwgIeIZXeHOU8+K8Ox+L1oKTzxzDHzmfP9HJjxk=</latexit><latexit sha1_base64="zRxBWQtwc+0daz93C9Z1d/ks6Mo=">AAAB8HicbZDLSgMxFIbP1Futt6pLN8EiVJAyUwRdFt24rGAv0g5DJs20oUlmSDJCGfoUblwo4tbHcefbmLaz0NYfAh//OYec84cJZ9q47rdTWFvf2Nwqbpd2dvf2D8qHR20dp4rQFol5rLoh1pQzSVuGGU67iaJYhJx2wvHtrN55okqzWD6YSUJ9gYeSRYxgY63HajOoX7SD+nlQrrg1dy60Cl4OFcjVDMpf/UFMUkGlIRxr3fPcxPgZVoYRTqelfqppgskYD2nPosSCaj+bLzxFZ9YZoChW9kmD5u7viQwLrScitJ0Cm5Fers3M/2q91ETXfsZkkhoqyeKjKOXIxGh2PRowRYnhEwuYKGZ3RWSEFSbGZlSyIXjLJ69Cu17zLN9fVho3eRxFOIFTqIIHV9CAO2hCCwgIeIZXeHOU8+K8Ox+L1oKTzxzDHzmfP9HJjxk=</latexit><latexit sha1_base64="zRxBWQtwc+0daz93C9Z1d/ks6Mo=">AAAB8HicbZDLSgMxFIbP1Futt6pLN8EiVJAyUwRdFt24rGAv0g5DJs20oUlmSDJCGfoUblwo4tbHcefbmLaz0NYfAh//OYec84cJZ9q47rdTWFvf2Nwqbpd2dvf2D8qHR20dp4rQFol5rLoh1pQzSVuGGU67iaJYhJx2wvHtrN55okqzWD6YSUJ9gYeSRYxgY63HajOoX7SD+nlQrrg1dy60Cl4OFcjVDMpf/UFMUkGlIRxr3fPcxPgZVoYRTqelfqppgskYD2nPosSCaj+bLzxFZ9YZoChW9kmD5u7viQwLrScitJ0Cm5Fers3M/2q91ETXfsZkkhoqyeKjKOXIxGh2PRowRYnhEwuYKGZ3RWSEFSbGZlSyIXjLJ69Cu17zLN9fVho3eRxFOIFTqIIHV9CAO2hCCwgIeIZXeHOU8+K8Ox+L1oKTzxzDHzmfP9HJjxk=</latexit>

(P3, V3)
<latexit sha1_base64="DPD4hvspXgTzIC/MftdgvssA9mQ=">AAAB8XicbZDLSgMxFIbPeK31VnXpJliEClJmrKDLohuXFewF22HIpJk2NMkMSUYoQ9/CjQtF3Po27nwb03YW2vpD4OM/55Bz/jDhTBvX/XZWVtfWNzYLW8Xtnd29/dLBYUvHqSK0SWIeq06INeVM0qZhhtNOoigWIaftcHQ7rbefqNIslg9mnFBf4IFkESPYWOux0ghq56gV1M6CUtmtujOhZfByKEOuRlD66vVjkgoqDeFY667nJsbPsDKMcDop9lJNE0xGeEC7FiUWVPvZbOMJOrVOH0Wxsk8aNHN/T2RYaD0Woe0U2Az1Ym1q/lfrpia69jMmk9RQSeYfRSlHJkbT81GfKUoMH1vARDG7KyJDrDAxNqSiDcFbPHkZWhdVz/L9Zbl+k8dRgGM4gQp4cAV1uIMGNIGAhGd4hTdHOy/Ou/Mxb11x8pkj+CPn8wcsEI9F</latexit><latexit sha1_base64="DPD4hvspXgTzIC/MftdgvssA9mQ=">AAAB8XicbZDLSgMxFIbPeK31VnXpJliEClJmrKDLohuXFewF22HIpJk2NMkMSUYoQ9/CjQtF3Po27nwb03YW2vpD4OM/55Bz/jDhTBvX/XZWVtfWNzYLW8Xtnd29/dLBYUvHqSK0SWIeq06INeVM0qZhhtNOoigWIaftcHQ7rbefqNIslg9mnFBf4IFkESPYWOux0ghq56gV1M6CUtmtujOhZfByKEOuRlD66vVjkgoqDeFY667nJsbPsDKMcDop9lJNE0xGeEC7FiUWVPvZbOMJOrVOH0Wxsk8aNHN/T2RYaD0Woe0U2Az1Ym1q/lfrpia69jMmk9RQSeYfRSlHJkbT81GfKUoMH1vARDG7KyJDrDAxNqSiDcFbPHkZWhdVz/L9Zbl+k8dRgGM4gQp4cAV1uIMGNIGAhGd4hTdHOy/Ou/Mxb11x8pkj+CPn8wcsEI9F</latexit><latexit sha1_base64="DPD4hvspXgTzIC/MftdgvssA9mQ=">AAAB8XicbZDLSgMxFIbPeK31VnXpJliEClJmrKDLohuXFewF22HIpJk2NMkMSUYoQ9/CjQtF3Po27nwb03YW2vpD4OM/55Bz/jDhTBvX/XZWVtfWNzYLW8Xtnd29/dLBYUvHqSK0SWIeq06INeVM0qZhhtNOoigWIaftcHQ7rbefqNIslg9mnFBf4IFkESPYWOux0ghq56gV1M6CUtmtujOhZfByKEOuRlD66vVjkgoqDeFY667nJsbPsDKMcDop9lJNE0xGeEC7FiUWVPvZbOMJOrVOH0Wxsk8aNHN/T2RYaD0Woe0U2Az1Ym1q/lfrpia69jMmk9RQSeYfRSlHJkbT81GfKUoMH1vARDG7KyJDrDAxNqSiDcFbPHkZWhdVz/L9Zbl+k8dRgGM4gQp4cAV1uIMGNIGAhGd4hTdHOy/Ou/Mxb11x8pkj+CPn8wcsEI9F</latexit><latexit sha1_base64="DPD4hvspXgTzIC/MftdgvssA9mQ=">AAAB8XicbZDLSgMxFIbPeK31VnXpJliEClJmrKDLohuXFewF22HIpJk2NMkMSUYoQ9/CjQtF3Po27nwb03YW2vpD4OM/55Bz/jDhTBvX/XZWVtfWNzYLW8Xtnd29/dLBYUvHqSK0SWIeq06INeVM0qZhhtNOoigWIaftcHQ7rbefqNIslg9mnFBf4IFkESPYWOux0ghq56gV1M6CUtmtujOhZfByKEOuRlD66vVjkgoqDeFY667nJsbPsDKMcDop9lJNE0xGeEC7FiUWVPvZbOMJOrVOH0Wxsk8aNHN/T2RYaD0Woe0U2Az1Ym1q/lfrpia69jMmk9RQSeYfRSlHJkbT81GfKUoMH1vARDG7KyJDrDAxNqSiDcFbPHkZWhdVz/L9Zbl+k8dRgGM4gQp4cAV1uIMGNIGAhGd4hTdHOy/Ou/Mxb11x8pkj+CPn8wcsEI9F</latexit>

(P4, V4)
<latexit sha1_base64="fH//aWqhpvUSvBKbAwOOjoLUtNs=">AAAB8XicbZDLSgMxFIZP6q3WW9Wlm2ARKkiZkYIui25cVrAXbIchk2ba0ExmSDJCGfoWblwo4ta3cefbmLaz0NYfAh//OYec8weJ4No4zjcqrK1vbG4Vt0s7u3v7B+XDo7aOU0VZi8YiVt2AaCa4ZC3DjWDdRDESBYJ1gvHtrN55YkrzWD6YScK8iAwlDzklxlqP1aZfv8Btv37ulytOzZkLr4KbQwVyNf3yV38Q0zRi0lBBtO65TmK8jCjDqWDTUj/VLCF0TIasZ1GSiGkvm288xWfWGeAwVvZJg+fu74mMRFpPosB2RsSM9HJtZv5X66UmvPYyLpPUMEkXH4WpwCbGs/PxgCtGjZhYIFRxuyumI6IINTakkg3BXT55FdqXNdfyfb3SuMnjKMIJnEIVXLiCBtxBE1pAQcIzvMIb0ugFvaOPRWsB5TPH8Efo8wcvH49H</latexit><latexit sha1_base64="fH//aWqhpvUSvBKbAwOOjoLUtNs=">AAAB8XicbZDLSgMxFIZP6q3WW9Wlm2ARKkiZkYIui25cVrAXbIchk2ba0ExmSDJCGfoWblwo4ta3cefbmLaz0NYfAh//OYec8weJ4No4zjcqrK1vbG4Vt0s7u3v7B+XDo7aOU0VZi8YiVt2AaCa4ZC3DjWDdRDESBYJ1gvHtrN55YkrzWD6YScK8iAwlDzklxlqP1aZfv8Btv37ulytOzZkLr4KbQwVyNf3yV38Q0zRi0lBBtO65TmK8jCjDqWDTUj/VLCF0TIasZ1GSiGkvm288xWfWGeAwVvZJg+fu74mMRFpPosB2RsSM9HJtZv5X66UmvPYyLpPUMEkXH4WpwCbGs/PxgCtGjZhYIFRxuyumI6IINTakkg3BXT55FdqXNdfyfb3SuMnjKMIJnEIVXLiCBtxBE1pAQcIzvMIb0ugFvaOPRWsB5TPH8Efo8wcvH49H</latexit><latexit sha1_base64="fH//aWqhpvUSvBKbAwOOjoLUtNs=">AAAB8XicbZDLSgMxFIZP6q3WW9Wlm2ARKkiZkYIui25cVrAXbIchk2ba0ExmSDJCGfoWblwo4ta3cefbmLaz0NYfAh//OYec8weJ4No4zjcqrK1vbG4Vt0s7u3v7B+XDo7aOU0VZi8YiVt2AaCa4ZC3DjWDdRDESBYJ1gvHtrN55YkrzWD6YScK8iAwlDzklxlqP1aZfv8Btv37ulytOzZkLr4KbQwVyNf3yV38Q0zRi0lBBtO65TmK8jCjDqWDTUj/VLCF0TIasZ1GSiGkvm288xWfWGeAwVvZJg+fu74mMRFpPosB2RsSM9HJtZv5X66UmvPYyLpPUMEkXH4WpwCbGs/PxgCtGjZhYIFRxuyumI6IINTakkg3BXT55FdqXNdfyfb3SuMnjKMIJnEIVXLiCBtxBE1pAQcIzvMIb0ugFvaOPRWsB5TPH8Efo8wcvH49H</latexit><latexit sha1_base64="fH//aWqhpvUSvBKbAwOOjoLUtNs=">AAAB8XicbZDLSgMxFIZP6q3WW9Wlm2ARKkiZkYIui25cVrAXbIchk2ba0ExmSDJCGfoWblwo4ta3cefbmLaz0NYfAh//OYec8weJ4No4zjcqrK1vbG4Vt0s7u3v7B+XDo7aOU0VZi8YiVt2AaCa4ZC3DjWDdRDESBYJ1gvHtrN55YkrzWD6YScK8iAwlDzklxlqP1aZfv8Btv37ulytOzZkLr4KbQwVyNf3yV38Q0zRi0lBBtO65TmK8jCjDqWDTUj/VLCF0TIasZ1GSiGkvm288xWfWGeAwVvZJg+fu74mMRFpPosB2RsSM9HJtZv5X66UmvPYyLpPUMEkXH4WpwCbGs/PxgCtGjZhYIFRxuyumI6IINTakkg3BXT55FdqXNdfyfb3SuMnjKMIJnEIVXLiCBtxBE1pAQcIzvMIb0ugFvaOPRWsB5TPH8Efo8wcvH49H</latexit>

a
<latexit sha1_base64="DcxH1t8VfbGREJT8ZMrfQnx14cc=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjrSYdlCtu1V2IrIOXQwVyNQblr/4wZmmE0jBBte55bmL8jCrDmcBZqZ9qTCib0BH2LEoaofazxaIzcmGdIQljZZ80ZOH+nshopPU0CmxnRM1Yr9bm5n+1XmrCGz/jMkkNSrb8KEwFMTGZX02GXCEzYmqBMsXtroSNqaLM2GxKNgRv9eR1aF9VPcvN60r9No+jCGdwDpfgQQ3qcA8NaAEDhGd4hTfn0Xlx3p2PZWvByWdO4Y+czx/DX4zl</latexit><latexit sha1_base64="DcxH1t8VfbGREJT8ZMrfQnx14cc=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjrSYdlCtu1V2IrIOXQwVyNQblr/4wZmmE0jBBte55bmL8jCrDmcBZqZ9qTCib0BH2LEoaofazxaIzcmGdIQljZZ80ZOH+nshopPU0CmxnRM1Yr9bm5n+1XmrCGz/jMkkNSrb8KEwFMTGZX02GXCEzYmqBMsXtroSNqaLM2GxKNgRv9eR1aF9VPcvN60r9No+jCGdwDpfgQQ3qcA8NaAEDhGd4hTfn0Xlx3p2PZWvByWdO4Y+czx/DX4zl</latexit><latexit sha1_base64="DcxH1t8VfbGREJT8ZMrfQnx14cc=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjrSYdlCtu1V2IrIOXQwVyNQblr/4wZmmE0jBBte55bmL8jCrDmcBZqZ9qTCib0BH2LEoaofazxaIzcmGdIQljZZ80ZOH+nshopPU0CmxnRM1Yr9bm5n+1XmrCGz/jMkkNSrb8KEwFMTGZX02GXCEzYmqBMsXtroSNqaLM2GxKNgRv9eR1aF9VPcvN60r9No+jCGdwDpfgQQ3qcA8NaAEDhGd4hTfn0Xlx3p2PZWvByWdO4Y+czx/DX4zl</latexit><latexit sha1_base64="DcxH1t8VfbGREJT8ZMrfQnx14cc=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjrSYdlCtu1V2IrIOXQwVyNQblr/4wZmmE0jBBte55bmL8jCrDmcBZqZ9qTCib0BH2LEoaofazxaIzcmGdIQljZZ80ZOH+nshopPU0CmxnRM1Yr9bm5n+1XmrCGz/jMkkNSrb8KEwFMTGZX02GXCEzYmqBMsXtroSNqaLM2GxKNgRv9eR1aF9VPcvN60r9No+jCGdwDpfgQQ3qcA8NaAEDhGd4hTfn0Xlx3p2PZWvByWdO4Y+czx/DX4zl</latexit>

b
<latexit sha1_base64="s6L+Z+fhtGywXDdOyCIOKOnOTTA=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjrWYwKFfcqrsQWQcvhwrkagzKX/1hzNIIpWGCat3z3MT4GVWGM4GzUj/VmFA2oSPsWZQ0Qu1ni0Vn5MI6QxLGyj5pyML9PZHRSOtpFNjOiJqxXq3Nzf9qvdSEN37GZZIalGz5UZgKYmIyv5oMuUJmxNQCZYrbXQkbU0WZsdmUbAje6snr0L6qepab15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh85nz/E44zm</latexit><latexit sha1_base64="s6L+Z+fhtGywXDdOyCIOKOnOTTA=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjrWYwKFfcqrsQWQcvhwrkagzKX/1hzNIIpWGCat3z3MT4GVWGM4GzUj/VmFA2oSPsWZQ0Qu1ni0Vn5MI6QxLGyj5pyML9PZHRSOtpFNjOiJqxXq3Nzf9qvdSEN37GZZIalGz5UZgKYmIyv5oMuUJmxNQCZYrbXQkbU0WZsdmUbAje6snr0L6qepab15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh85nz/E44zm</latexit><latexit sha1_base64="s6L+Z+fhtGywXDdOyCIOKOnOTTA=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjrWYwKFfcqrsQWQcvhwrkagzKX/1hzNIIpWGCat3z3MT4GVWGM4GzUj/VmFA2oSPsWZQ0Qu1ni0Vn5MI6QxLGyj5pyML9PZHRSOtpFNjOiJqxXq3Nzf9qvdSEN37GZZIalGz5UZgKYmIyv5oMuUJmxNQCZYrbXQkbU0WZsdmUbAje6snr0L6qepab15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh85nz/E44zm</latexit><latexit sha1_base64="s6L+Z+fhtGywXDdOyCIOKOnOTTA=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjrWYwKFfcqrsQWQcvhwrkagzKX/1hzNIIpWGCat3z3MT4GVWGM4GzUj/VmFA2oSPsWZQ0Qu1ni0Vn5MI6QxLGyj5pyML9PZHRSOtpFNjOiJqxXq3Nzf9qvdSEN37GZZIalGz5UZgKYmIyv5oMuUJmxNQCZYrbXQkbU0WZsdmUbAje6snr0L6qepab15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh85nz/E44zm</latexit>

c
<latexit sha1_base64="bJEamaeMdyg8YTipBufdd7cxOJ8=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjrSYblCtu1V2IrIOXQwVyNQblr/4wZmmE0jBBte55bmL8jCrDmcBZqZ9qTCib0BH2LEoaofazxaIzcmGdIQljZZ80ZOH+nshopPU0CmxnRM1Yr9bm5n+1XmrCGz/jMkkNSrb8KEwFMTGZX02GXCEzYmqBMsXtroSNqaLM2GxKNgRv9eR1aF9VPcvN60r9No+jCGdwDpfgQQ3qcA8NaAEDhGd4hTfn0Xlx3p2PZWvByWdO4Y+czx/GZ4zn</latexit><latexit sha1_base64="bJEamaeMdyg8YTipBufdd7cxOJ8=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjrSYblCtu1V2IrIOXQwVyNQblr/4wZmmE0jBBte55bmL8jCrDmcBZqZ9qTCib0BH2LEoaofazxaIzcmGdIQljZZ80ZOH+nshopPU0CmxnRM1Yr9bm5n+1XmrCGz/jMkkNSrb8KEwFMTGZX02GXCEzYmqBMsXtroSNqaLM2GxKNgRv9eR1aF9VPcvN60r9No+jCGdwDpfgQQ3qcA8NaAEDhGd4hTfn0Xlx3p2PZWvByWdO4Y+czx/GZ4zn</latexit><latexit sha1_base64="bJEamaeMdyg8YTipBufdd7cxOJ8=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjrSYblCtu1V2IrIOXQwVyNQblr/4wZmmE0jBBte55bmL8jCrDmcBZqZ9qTCib0BH2LEoaofazxaIzcmGdIQljZZ80ZOH+nshopPU0CmxnRM1Yr9bm5n+1XmrCGz/jMkkNSrb8KEwFMTGZX02GXCEzYmqBMsXtroSNqaLM2GxKNgRv9eR1aF9VPcvN60r9No+jCGdwDpfgQQ3qcA8NaAEDhGd4hTfn0Xlx3p2PZWvByWdO4Y+czx/GZ4zn</latexit><latexit sha1_base64="bJEamaeMdyg8YTipBufdd7cxOJ8=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjrSYblCtu1V2IrIOXQwVyNQblr/4wZmmE0jBBte55bmL8jCrDmcBZqZ9qTCib0BH2LEoaofazxaIzcmGdIQljZZ80ZOH+nshopPU0CmxnRM1Yr9bm5n+1XmrCGz/jMkkNSrb8KEwFMTGZX02GXCEzYmqBMsXtroSNqaLM2GxKNgRv9eR1aF9VPcvN60r9No+jCGdwDpfgQQ3qcA8NaAEDhGd4hTfn0Xlx3p2PZWvByWdO4Y+czx/GZ4zn</latexit>

d
<latexit sha1_base64="ROx/Xw0XRiZy5/Eopabg5924NLE=">AAAB6HicbZBNS8NAEIYnftb6VfXoZbEInkoigh6LXjy2YD+gDWWzmbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vrCwsM7M+zMG6SCa+O6387a+sbm1nZpp7y7t39wWDk6buskUwxbLBGJ6gZUo+ASW4Ybgd1UIY0DgZ1gfDerd55QaZ7IBzNJ0Y/pUPKIM2qs1QwHlapbc+ciq+AVUIVCjUHlqx8mLItRGiao1j3PTY2fU2U4Ezgt9zONKWVjOsSeRUlj1H4+X3RKzq0TkihR9klD5u7viZzGWk/iwHbG1Iz0cm1m/lfrZSa68XMu08ygZIuPokwQk5DZ1STkCpkREwuUKW53JWxEFWXGZlO2IXjLJ69C+7LmWW5eVeu3RRwlOIUzuAAPrqEO99CAFjBAeIZXeHMenRfn3flYtK45xcwJ/JHz+QPH64zo</latexit><latexit sha1_base64="ROx/Xw0XRiZy5/Eopabg5924NLE=">AAAB6HicbZBNS8NAEIYnftb6VfXoZbEInkoigh6LXjy2YD+gDWWzmbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vrCwsM7M+zMG6SCa+O6387a+sbm1nZpp7y7t39wWDk6buskUwxbLBGJ6gZUo+ASW4Ybgd1UIY0DgZ1gfDerd55QaZ7IBzNJ0Y/pUPKIM2qs1QwHlapbc+ciq+AVUIVCjUHlqx8mLItRGiao1j3PTY2fU2U4Ezgt9zONKWVjOsSeRUlj1H4+X3RKzq0TkihR9klD5u7viZzGWk/iwHbG1Iz0cm1m/lfrZSa68XMu08ygZIuPokwQk5DZ1STkCpkREwuUKW53JWxEFWXGZlO2IXjLJ69C+7LmWW5eVeu3RRwlOIUzuAAPrqEO99CAFjBAeIZXeHMenRfn3flYtK45xcwJ/JHz+QPH64zo</latexit><latexit sha1_base64="ROx/Xw0XRiZy5/Eopabg5924NLE=">AAAB6HicbZBNS8NAEIYnftb6VfXoZbEInkoigh6LXjy2YD+gDWWzmbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vrCwsM7M+zMG6SCa+O6387a+sbm1nZpp7y7t39wWDk6buskUwxbLBGJ6gZUo+ASW4Ybgd1UIY0DgZ1gfDerd55QaZ7IBzNJ0Y/pUPKIM2qs1QwHlapbc+ciq+AVUIVCjUHlqx8mLItRGiao1j3PTY2fU2U4Ezgt9zONKWVjOsSeRUlj1H4+X3RKzq0TkihR9klD5u7viZzGWk/iwHbG1Iz0cm1m/lfrZSa68XMu08ygZIuPokwQk5DZ1STkCpkREwuUKW53JWxEFWXGZlO2IXjLJ69C+7LmWW5eVeu3RRwlOIUzuAAPrqEO99CAFjBAeIZXeHMenRfn3flYtK45xcwJ/JHz+QPH64zo</latexit><latexit sha1_base64="ROx/Xw0XRiZy5/Eopabg5924NLE=">AAAB6HicbZBNS8NAEIYnftb6VfXoZbEInkoigh6LXjy2YD+gDWWzmbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vrCwsM7M+zMG6SCa+O6387a+sbm1nZpp7y7t39wWDk6buskUwxbLBGJ6gZUo+ASW4Ybgd1UIY0DgZ1gfDerd55QaZ7IBzNJ0Y/pUPKIM2qs1QwHlapbc+ciq+AVUIVCjUHlqx8mLItRGiao1j3PTY2fU2U4Ezgt9zONKWVjOsSeRUlj1H4+X3RKzq0TkihR9klD5u7viZzGWk/iwHbG1Iz0cm1m/lfrZSa68XMu08ygZIuPokwQk5DZ1STkCpkREwuUKW53JWxEFWXGZlO2IXjLJ69C+7LmWW5eVeu3RRwlOIUzuAAPrqEO99CAFjBAeIZXeHMenRfn3flYtK45xcwJ/JHz+QPH64zo</latexit>

c) Kolben fixiert, Abkühlung

m
Q3

<latexit sha1_base64="ydwPfpCZ04E32upIgopnN7bI0aM=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSFfRY9OKxRfsBbSib7aRdutmE3Y1QQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iARXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKXjVDFssljEqhNQjYJLbBpuBHYShTQKBLaD8d2s3n5CpXksH80kQT+iQ8lDzqix1kOjf9kvV9yqOxdZBS+HCuSq98tfvUHM0gilYYJq3fXcxPgZVYYzgdNSL9WYUDamQ+xalDRC7WfzVafkzDoDEsbKPmnI3P09kdFI60kU2M6ImpFers3M/2rd1IQ3fsZlkhqUbPFRmApiYjK7mwy4QmbExAJlittdCRtRRZmx6ZRsCN7yyavQuqh6lhtXldptHkcRTuAUzsGDa6jBPdShCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3I+fwDTQY17</latexit><latexit sha1_base64="ydwPfpCZ04E32upIgopnN7bI0aM=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSFfRY9OKxRfsBbSib7aRdutmE3Y1QQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iARXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKXjVDFssljEqhNQjYJLbBpuBHYShTQKBLaD8d2s3n5CpXksH80kQT+iQ8lDzqix1kOjf9kvV9yqOxdZBS+HCuSq98tfvUHM0gilYYJq3fXcxPgZVYYzgdNSL9WYUDamQ+xalDRC7WfzVafkzDoDEsbKPmnI3P09kdFI60kU2M6ImpFers3M/2rd1IQ3fsZlkhqUbPFRmApiYjK7mwy4QmbExAJlittdCRtRRZmx6ZRsCN7yyavQuqh6lhtXldptHkcRTuAUzsGDa6jBPdShCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3I+fwDTQY17</latexit><latexit sha1_base64="ydwPfpCZ04E32upIgopnN7bI0aM=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSFfRY9OKxRfsBbSib7aRdutmE3Y1QQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iARXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKXjVDFssljEqhNQjYJLbBpuBHYShTQKBLaD8d2s3n5CpXksH80kQT+iQ8lDzqix1kOjf9kvV9yqOxdZBS+HCuSq98tfvUHM0gilYYJq3fXcxPgZVYYzgdNSL9WYUDamQ+xalDRC7WfzVafkzDoDEsbKPmnI3P09kdFI60kU2M6ImpFers3M/2rd1IQ3fsZlkhqUbPFRmApiYjK7mwy4QmbExAJlittdCRtRRZmx6ZRsCN7yyavQuqh6lhtXldptHkcRTuAUzsGDa6jBPdShCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3I+fwDTQY17</latexit><latexit sha1_base64="ydwPfpCZ04E32upIgopnN7bI0aM=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSFfRY9OKxRfsBbSib7aRdutmE3Y1QQn+CFw+KePUXefPfuG1z0NYXFh7emWFn3iARXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKXjVDFssljEqhNQjYJLbBpuBHYShTQKBLaD8d2s3n5CpXksH80kQT+iQ8lDzqix1kOjf9kvV9yqOxdZBS+HCuSq98tfvUHM0gilYYJq3fXcxPgZVYYzgdNSL9WYUDamQ+xalDRC7WfzVafkzDoDEsbKPmnI3P09kdFI60kU2M6ImpFers3M/2rd1IQ3fsZlkhqUbPFRmApiYjK7mwy4QmbExAJlittdCRtRRZmx6ZRsCN7yyavQuqh6lhtXldptHkcRTuAUzsGDa6jBPdShCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3I+fwDTQY17</latexit>

h<latexit sha1_base64="qgYxBTCFiJYJlr1gvWqOWol7o+Y=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjreZ4UK64VXchsg5eDhXI1RiUv/rDmKURSsME1brnuYnxM6oMZwJnpX6qMaFsQkfYsyhphNrPFovOyIV1hiSMlX3SkIX7eyKjkdbTKLCdETVjvVqbm//VeqkJb/yMyyQ1KNnyozAVxMRkfjUZcoXMiKkFyhS3uxI2pooyY7Mp2RC81ZPXoX1V9Sw3ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9yPn8AzfuM7A==</latexit><latexit sha1_base64="qgYxBTCFiJYJlr1gvWqOWol7o+Y=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjreZ4UK64VXchsg5eDhXI1RiUv/rDmKURSsME1brnuYnxM6oMZwJnpX6qMaFsQkfYsyhphNrPFovOyIV1hiSMlX3SkIX7eyKjkdbTKLCdETVjvVqbm//VeqkJb/yMyyQ1KNnyozAVxMRkfjUZcoXMiKkFyhS3uxI2pooyY7Mp2RC81ZPXoX1V9Sw3ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9yPn8AzfuM7A==</latexit><latexit sha1_base64="qgYxBTCFiJYJlr1gvWqOWol7o+Y=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjreZ4UK64VXchsg5eDhXI1RiUv/rDmKURSsME1brnuYnxM6oMZwJnpX6qMaFsQkfYsyhphNrPFovOyIV1hiSMlX3SkIX7eyKjkdbTKLCdETVjvVqbm//VeqkJb/yMyyQ1KNnyozAVxMRkfjUZcoXMiKkFyhS3uxI2pooyY7Mp2RC81ZPXoX1V9Sw3ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9yPn8AzfuM7A==</latexit><latexit sha1_base64="qgYxBTCFiJYJlr1gvWqOWol7o+Y=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjreZ4UK64VXchsg5eDhXI1RiUv/rDmKURSsME1brnuYnxM6oMZwJnpX6qMaFsQkfYsyhphNrPFovOyIV1hiSMlX3SkIX7eyKjkdbTKLCdETVjvVqbm//VeqkJb/yMyyQ1KNnyozAVxMRkfjUZcoXMiKkFyhS3uxI2pooyY7Mp2RC81ZPXoX1V9Sw3ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9yPn8AzfuM7A==</latexit>

Abgegebene Wärmemenge: Q3

⇒ Reduktion des Druckes von P3 auf P4(= P1)
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6. THERMODYNAMISCHE PROZESSE

Schematisch: Arbeitsschritte des Kreisprozesses einer Wärmekraftmaschine

P
<latexit sha1_base64="DUK8772RZQVXwIeQPAGNJiA+GCA=">AAAB6HicbVDLSsNAFL2pr1pfVZduBovgqiQi6LLoxmUL9gFtkMn0ph07mYSZiVBCv8CNC0Xc+knu/BsnbRbaemDgcM65zL0nSATXxnW/ndLa+sbmVnm7srO7t39QPTzq6DhVDNssFrHqBVSj4BLbhhuBvUQhjQKB3WBym/vdJ1Sax/LeTBP0IzqSPOSMGiu1mg/Vmlt35yCrxCtIDQrY/NdgGLM0QmmYoFr3PTcxfkaV4UzgrDJINSaUTegI+5ZKGqH2s/miM3JmlSEJY2WfNGSu/p7IaKT1NApsMqJmrJe9XPzP66cmvPYzLpPUoGSLj8JUEBOT/Goy5AqZEVNLKFPc7krYmCrKjO2mYkvwlk9eJZ2Lumd567LWuCnqKMMJnMI5eHAFDbiDJrSBAcIzvMKb8+i8OO/OxyJacoqZY/gD5/MHqZuM1A==</latexit><latexit sha1_base64="DUK8772RZQVXwIeQPAGNJiA+GCA=">AAAB6HicbVDLSsNAFL2pr1pfVZduBovgqiQi6LLoxmUL9gFtkMn0ph07mYSZiVBCv8CNC0Xc+knu/BsnbRbaemDgcM65zL0nSATXxnW/ndLa+sbmVnm7srO7t39QPTzq6DhVDNssFrHqBVSj4BLbhhuBvUQhjQKB3WBym/vdJ1Sax/LeTBP0IzqSPOSMGiu1mg/Vmlt35yCrxCtIDQrY/NdgGLM0QmmYoFr3PTcxfkaV4UzgrDJINSaUTegI+5ZKGqH2s/miM3JmlSEJY2WfNGSu/p7IaKT1NApsMqJmrJe9XPzP66cmvPYzLpPUoGSLj8JUEBOT/Goy5AqZEVNLKFPc7krYmCrKjO2mYkvwlk9eJZ2Lumd567LWuCnqKMMJnMI5eHAFDbiDJrSBAcIzvMKb8+i8OO/OxyJacoqZY/gD5/MHqZuM1A==</latexit><latexit sha1_base64="DUK8772RZQVXwIeQPAGNJiA+GCA=">AAAB6HicbVDLSsNAFL2pr1pfVZduBovgqiQi6LLoxmUL9gFtkMn0ph07mYSZiVBCv8CNC0Xc+knu/BsnbRbaemDgcM65zL0nSATXxnW/ndLa+sbmVnm7srO7t39QPTzq6DhVDNssFrHqBVSj4BLbhhuBvUQhjQKB3WBym/vdJ1Sax/LeTBP0IzqSPOSMGiu1mg/Vmlt35yCrxCtIDQrY/NdgGLM0QmmYoFr3PTcxfkaV4UzgrDJINSaUTegI+5ZKGqH2s/miM3JmlSEJY2WfNGSu/p7IaKT1NApsMqJmrJe9XPzP66cmvPYzLpPUoGSLj8JUEBOT/Goy5AqZEVNLKFPc7krYmCrKjO2mYkvwlk9eJZ2Lumd567LWuCnqKMMJnMI5eHAFDbiDJrSBAcIzvMKb8+i8OO/OxyJacoqZY/gD5/MHqZuM1A==</latexit><latexit sha1_base64="DUK8772RZQVXwIeQPAGNJiA+GCA=">AAAB6HicbVDLSsNAFL2pr1pfVZduBovgqiQi6LLoxmUL9gFtkMn0ph07mYSZiVBCv8CNC0Xc+knu/BsnbRbaemDgcM65zL0nSATXxnW/ndLa+sbmVnm7srO7t39QPTzq6DhVDNssFrHqBVSj4BLbhhuBvUQhjQKB3WBym/vdJ1Sax/LeTBP0IzqSPOSMGiu1mg/Vmlt35yCrxCtIDQrY/NdgGLM0QmmYoFr3PTcxfkaV4UzgrDJINSaUTegI+5ZKGqH2s/miM3JmlSEJY2WfNGSu/p7IaKT1NApsMqJmrJe9XPzP66cmvPYzLpPUoGSLj8JUEBOT/Goy5AqZEVNLKFPc7krYmCrKjO2mYkvwlk9eJZ2Lumd567LWuCnqKMMJnMI5eHAFDbiDJrSBAcIzvMKb8+i8OO/OxyJacoqZY/gD5/MHqZuM1A==</latexit>

V
<latexit sha1_base64="0mWsPF5SvefKUF93elLIWW/42x8=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjrWZ7UK64VXchsg5eDhXI1RiUv/rDmKURSsME1brnuYnxM6oMZwJnpX6qMaFsQkfYsyhphNrPFovOyIV1hiSMlX3SkIX7eyKjkdbTKLCdETVjvVqbm//VeqkJb/yMyyQ1KNnyozAVxMRkfjUZcoXMiKkFyhS3uxI2pooyY7Mp2RC81ZPXoX1V9Sw3ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9yPn8AsrOM2g==</latexit><latexit sha1_base64="0mWsPF5SvefKUF93elLIWW/42x8=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjrWZ7UK64VXchsg5eDhXI1RiUv/rDmKURSsME1brnuYnxM6oMZwJnpX6qMaFsQkfYsyhphNrPFovOyIV1hiSMlX3SkIX7eyKjkdbTKLCdETVjvVqbm//VeqkJb/yMyyQ1KNnyozAVxMRkfjUZcoXMiKkFyhS3uxI2pooyY7Mp2RC81ZPXoX1V9Sw3ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9yPn8AsrOM2g==</latexit><latexit sha1_base64="0mWsPF5SvefKUF93elLIWW/42x8=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjrWZ7UK64VXchsg5eDhXI1RiUv/rDmKURSsME1brnuYnxM6oMZwJnpX6qMaFsQkfYsyhphNrPFovOyIV1hiSMlX3SkIX7eyKjkdbTKLCdETVjvVqbm//VeqkJb/yMyyQ1KNnyozAVxMRkfjUZcoXMiKkFyhS3uxI2pooyY7Mp2RC81ZPXoX1V9Sw3ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9yPn8AsrOM2g==</latexit><latexit sha1_base64="0mWsPF5SvefKUF93elLIWW/42x8=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjrWZ7UK64VXchsg5eDhXI1RiUv/rDmKURSsME1brnuYnxM6oMZwJnpX6qMaFsQkfYsyhphNrPFovOyIV1hiSMlX3SkIX7eyKjkdbTKLCdETVjvVqbm//VeqkJb/yMyyQ1KNnyozAVxMRkfjUZcoXMiKkFyhS3uxI2pooyY7Mp2RC81ZPXoX1V9Sw3ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9yPn8AsrOM2g==</latexit>

(P1, V1)
<latexit sha1_base64="A7HmU0rxgoNdf5DFmRcNS6r9x6c=">AAAB8HicbZDLSgMxFIbP1Futt6pLN8EiVJAyUwRdFt24rGAv0g5DJs20oUlmSDJCGfoUblwo4tbHcefbmLaz0NYfAh//OYec84cJZ9q47rdTWFvf2Nwqbpd2dvf2D8qHR20dp4rQFol5rLoh1pQzSVuGGU67iaJYhJx2wvHtrN55okqzWD6YSUJ9gYeSRYxgY63HajPwLtqBdx6UK27NnQutgpdDBXI1g/JXfxCTVFBpCMda9zw3MX6GlWGE02mpn2qaYDLGQ9qzKLGg2s/mC0/RmXUGKIqVfdKguft7IsNC64kIbafAZqSXazPzv1ovNdG1nzGZpIZKsvgoSjkyMZpdjwZMUWL4xAImitldERlhhYmxGZVsCN7yyavQrtc8y/eXlcZNHkcRTuAUquDBFTTgDprQAgICnuEV3hzlvDjvzseiteDkM8fwR87nD867jxc=</latexit><latexit sha1_base64="A7HmU0rxgoNdf5DFmRcNS6r9x6c=">AAAB8HicbZDLSgMxFIbP1Futt6pLN8EiVJAyUwRdFt24rGAv0g5DJs20oUlmSDJCGfoUblwo4tbHcefbmLaz0NYfAh//OYec84cJZ9q47rdTWFvf2Nwqbpd2dvf2D8qHR20dp4rQFol5rLoh1pQzSVuGGU67iaJYhJx2wvHtrN55okqzWD6YSUJ9gYeSRYxgY63HajPwLtqBdx6UK27NnQutgpdDBXI1g/JXfxCTVFBpCMda9zw3MX6GlWGE02mpn2qaYDLGQ9qzKLGg2s/mC0/RmXUGKIqVfdKguft7IsNC64kIbafAZqSXazPzv1ovNdG1nzGZpIZKsvgoSjkyMZpdjwZMUWL4xAImitldERlhhYmxGZVsCN7yyavQrtc8y/eXlcZNHkcRTuAUquDBFTTgDprQAgICnuEV3hzlvDjvzseiteDkM8fwR87nD867jxc=</latexit><latexit sha1_base64="A7HmU0rxgoNdf5DFmRcNS6r9x6c=">AAAB8HicbZDLSgMxFIbP1Futt6pLN8EiVJAyUwRdFt24rGAv0g5DJs20oUlmSDJCGfoUblwo4tbHcefbmLaz0NYfAh//OYec84cJZ9q47rdTWFvf2Nwqbpd2dvf2D8qHR20dp4rQFol5rLoh1pQzSVuGGU67iaJYhJx2wvHtrN55okqzWD6YSUJ9gYeSRYxgY63HajPwLtqBdx6UK27NnQutgpdDBXI1g/JXfxCTVFBpCMda9zw3MX6GlWGE02mpn2qaYDLGQ9qzKLGg2s/mC0/RmXUGKIqVfdKguft7IsNC64kIbafAZqSXazPzv1ovNdG1nzGZpIZKsvgoSjkyMZpdjwZMUWL4xAImitldERlhhYmxGZVsCN7yyavQrtc8y/eXlcZNHkcRTuAUquDBFTTgDprQAgICnuEV3hzlvDjvzseiteDkM8fwR87nD867jxc=</latexit><latexit sha1_base64="A7HmU0rxgoNdf5DFmRcNS6r9x6c=">AAAB8HicbZDLSgMxFIbP1Futt6pLN8EiVJAyUwRdFt24rGAv0g5DJs20oUlmSDJCGfoUblwo4tbHcefbmLaz0NYfAh//OYec84cJZ9q47rdTWFvf2Nwqbpd2dvf2D8qHR20dp4rQFol5rLoh1pQzSVuGGU67iaJYhJx2wvHtrN55okqzWD6YSUJ9gYeSRYxgY63HajPwLtqBdx6UK27NnQutgpdDBXI1g/JXfxCTVFBpCMda9zw3MX6GlWGE02mpn2qaYDLGQ9qzKLGg2s/mC0/RmXUGKIqVfdKguft7IsNC64kIbafAZqSXazPzv1ovNdG1nzGZpIZKsvgoSjkyMZpdjwZMUWL4xAImitldERlhhYmxGZVsCN7yyavQrtc8y/eXlcZNHkcRTuAUquDBFTTgDprQAgICnuEV3hzlvDjvzseiteDkM8fwR87nD867jxc=</latexit>

(P2, V2)
<latexit sha1_base64="zRxBWQtwc+0daz93C9Z1d/ks6Mo=">AAAB8HicbZDLSgMxFIbP1Futt6pLN8EiVJAyUwRdFt24rGAv0g5DJs20oUlmSDJCGfoUblwo4tbHcefbmLaz0NYfAh//OYec84cJZ9q47rdTWFvf2Nwqbpd2dvf2D8qHR20dp4rQFol5rLoh1pQzSVuGGU67iaJYhJx2wvHtrN55okqzWD6YSUJ9gYeSRYxgY63HajOoX7SD+nlQrrg1dy60Cl4OFcjVDMpf/UFMUkGlIRxr3fPcxPgZVoYRTqelfqppgskYD2nPosSCaj+bLzxFZ9YZoChW9kmD5u7viQwLrScitJ0Cm5Fers3M/2q91ETXfsZkkhoqyeKjKOXIxGh2PRowRYnhEwuYKGZ3RWSEFSbGZlSyIXjLJ69Cu17zLN9fVho3eRxFOIFTqIIHV9CAO2hCCwgIeIZXeHOU8+K8Ox+L1oKTzxzDHzmfP9HJjxk=</latexit><latexit sha1_base64="zRxBWQtwc+0daz93C9Z1d/ks6Mo=">AAAB8HicbZDLSgMxFIbP1Futt6pLN8EiVJAyUwRdFt24rGAv0g5DJs20oUlmSDJCGfoUblwo4tbHcefbmLaz0NYfAh//OYec84cJZ9q47rdTWFvf2Nwqbpd2dvf2D8qHR20dp4rQFol5rLoh1pQzSVuGGU67iaJYhJx2wvHtrN55okqzWD6YSUJ9gYeSRYxgY63HajOoX7SD+nlQrrg1dy60Cl4OFcjVDMpf/UFMUkGlIRxr3fPcxPgZVoYRTqelfqppgskYD2nPosSCaj+bLzxFZ9YZoChW9kmD5u7viQwLrScitJ0Cm5Fers3M/2q91ETXfsZkkhoqyeKjKOXIxGh2PRowRYnhEwuYKGZ3RWSEFSbGZlSyIXjLJ69Cu17zLN9fVho3eRxFOIFTqIIHV9CAO2hCCwgIeIZXeHOU8+K8Ox+L1oKTzxzDHzmfP9HJjxk=</latexit><latexit sha1_base64="zRxBWQtwc+0daz93C9Z1d/ks6Mo=">AAAB8HicbZDLSgMxFIbP1Futt6pLN8EiVJAyUwRdFt24rGAv0g5DJs20oUlmSDJCGfoUblwo4tbHcefbmLaz0NYfAh//OYec84cJZ9q47rdTWFvf2Nwqbpd2dvf2D8qHR20dp4rQFol5rLoh1pQzSVuGGU67iaJYhJx2wvHtrN55okqzWD6YSUJ9gYeSRYxgY63HajOoX7SD+nlQrrg1dy60Cl4OFcjVDMpf/UFMUkGlIRxr3fPcxPgZVoYRTqelfqppgskYD2nPosSCaj+bLzxFZ9YZoChW9kmD5u7viQwLrScitJ0Cm5Fers3M/2q91ETXfsZkkhoqyeKjKOXIxGh2PRowRYnhEwuYKGZ3RWSEFSbGZlSyIXjLJ69Cu17zLN9fVho3eRxFOIFTqIIHV9CAO2hCCwgIeIZXeHOU8+K8Ox+L1oKTzxzDHzmfP9HJjxk=</latexit><latexit sha1_base64="zRxBWQtwc+0daz93C9Z1d/ks6Mo=">AAAB8HicbZDLSgMxFIbP1Futt6pLN8EiVJAyUwRdFt24rGAv0g5DJs20oUlmSDJCGfoUblwo4tbHcefbmLaz0NYfAh//OYec84cJZ9q47rdTWFvf2Nwqbpd2dvf2D8qHR20dp4rQFol5rLoh1pQzSVuGGU67iaJYhJx2wvHtrN55okqzWD6YSUJ9gYeSRYxgY63HajOoX7SD+nlQrrg1dy60Cl4OFcjVDMpf/UFMUkGlIRxr3fPcxPgZVoYRTqelfqppgskYD2nPosSCaj+bLzxFZ9YZoChW9kmD5u7viQwLrScitJ0Cm5Fers3M/2q91ETXfsZkkhoqyeKjKOXIxGh2PRowRYnhEwuYKGZ3RWSEFSbGZlSyIXjLJ69Cu17zLN9fVho3eRxFOIFTqIIHV9CAO2hCCwgIeIZXeHOU8+K8Ox+L1oKTzxzDHzmfP9HJjxk=</latexit>

(P3, V3)
<latexit sha1_base64="DPD4hvspXgTzIC/MftdgvssA9mQ=">AAAB8XicbZDLSgMxFIbPeK31VnXpJliEClJmrKDLohuXFewF22HIpJk2NMkMSUYoQ9/CjQtF3Po27nwb03YW2vpD4OM/55Bz/jDhTBvX/XZWVtfWNzYLW8Xtnd29/dLBYUvHqSK0SWIeq06INeVM0qZhhtNOoigWIaftcHQ7rbefqNIslg9mnFBf4IFkESPYWOux0ghq56gV1M6CUtmtujOhZfByKEOuRlD66vVjkgoqDeFY667nJsbPsDKMcDop9lJNE0xGeEC7FiUWVPvZbOMJOrVOH0Wxsk8aNHN/T2RYaD0Woe0U2Az1Ym1q/lfrpia69jMmk9RQSeYfRSlHJkbT81GfKUoMH1vARDG7KyJDrDAxNqSiDcFbPHkZWhdVz/L9Zbl+k8dRgGM4gQp4cAV1uIMGNIGAhGd4hTdHOy/Ou/Mxb11x8pkj+CPn8wcsEI9F</latexit><latexit sha1_base64="DPD4hvspXgTzIC/MftdgvssA9mQ=">AAAB8XicbZDLSgMxFIbPeK31VnXpJliEClJmrKDLohuXFewF22HIpJk2NMkMSUYoQ9/CjQtF3Po27nwb03YW2vpD4OM/55Bz/jDhTBvX/XZWVtfWNzYLW8Xtnd29/dLBYUvHqSK0SWIeq06INeVM0qZhhtNOoigWIaftcHQ7rbefqNIslg9mnFBf4IFkESPYWOux0ghq56gV1M6CUtmtujOhZfByKEOuRlD66vVjkgoqDeFY667nJsbPsDKMcDop9lJNE0xGeEC7FiUWVPvZbOMJOrVOH0Wxsk8aNHN/T2RYaD0Woe0U2Az1Ym1q/lfrpia69jMmk9RQSeYfRSlHJkbT81GfKUoMH1vARDG7KyJDrDAxNqSiDcFbPHkZWhdVz/L9Zbl+k8dRgGM4gQp4cAV1uIMGNIGAhGd4hTdHOy/Ou/Mxb11x8pkj+CPn8wcsEI9F</latexit><latexit sha1_base64="DPD4hvspXgTzIC/MftdgvssA9mQ=">AAAB8XicbZDLSgMxFIbPeK31VnXpJliEClJmrKDLohuXFewF22HIpJk2NMkMSUYoQ9/CjQtF3Po27nwb03YW2vpD4OM/55Bz/jDhTBvX/XZWVtfWNzYLW8Xtnd29/dLBYUvHqSK0SWIeq06INeVM0qZhhtNOoigWIaftcHQ7rbefqNIslg9mnFBf4IFkESPYWOux0ghq56gV1M6CUtmtujOhZfByKEOuRlD66vVjkgoqDeFY667nJsbPsDKMcDop9lJNE0xGeEC7FiUWVPvZbOMJOrVOH0Wxsk8aNHN/T2RYaD0Woe0U2Az1Ym1q/lfrpia69jMmk9RQSeYfRSlHJkbT81GfKUoMH1vARDG7KyJDrDAxNqSiDcFbPHkZWhdVz/L9Zbl+k8dRgGM4gQp4cAV1uIMGNIGAhGd4hTdHOy/Ou/Mxb11x8pkj+CPn8wcsEI9F</latexit><latexit sha1_base64="DPD4hvspXgTzIC/MftdgvssA9mQ=">AAAB8XicbZDLSgMxFIbPeK31VnXpJliEClJmrKDLohuXFewF22HIpJk2NMkMSUYoQ9/CjQtF3Po27nwb03YW2vpD4OM/55Bz/jDhTBvX/XZWVtfWNzYLW8Xtnd29/dLBYUvHqSK0SWIeq06INeVM0qZhhtNOoigWIaftcHQ7rbefqNIslg9mnFBf4IFkESPYWOux0ghq56gV1M6CUtmtujOhZfByKEOuRlD66vVjkgoqDeFY667nJsbPsDKMcDop9lJNE0xGeEC7FiUWVPvZbOMJOrVOH0Wxsk8aNHN/T2RYaD0Woe0U2Az1Ym1q/lfrpia69jMmk9RQSeYfRSlHJkbT81GfKUoMH1vARDG7KyJDrDAxNqSiDcFbPHkZWhdVz/L9Zbl+k8dRgGM4gQp4cAV1uIMGNIGAhGd4hTdHOy/Ou/Mxb11x8pkj+CPn8wcsEI9F</latexit>

(P4, V4)
<latexit sha1_base64="fH//aWqhpvUSvBKbAwOOjoLUtNs=">AAAB8XicbZDLSgMxFIZP6q3WW9Wlm2ARKkiZkYIui25cVrAXbIchk2ba0ExmSDJCGfoWblwo4ta3cefbmLaz0NYfAh//OYec8weJ4No4zjcqrK1vbG4Vt0s7u3v7B+XDo7aOU0VZi8YiVt2AaCa4ZC3DjWDdRDESBYJ1gvHtrN55YkrzWD6YScK8iAwlDzklxlqP1aZfv8Btv37ulytOzZkLr4KbQwVyNf3yV38Q0zRi0lBBtO65TmK8jCjDqWDTUj/VLCF0TIasZ1GSiGkvm288xWfWGeAwVvZJg+fu74mMRFpPosB2RsSM9HJtZv5X66UmvPYyLpPUMEkXH4WpwCbGs/PxgCtGjZhYIFRxuyumI6IINTakkg3BXT55FdqXNdfyfb3SuMnjKMIJnEIVXLiCBtxBE1pAQcIzvMIb0ugFvaOPRWsB5TPH8Efo8wcvH49H</latexit><latexit sha1_base64="fH//aWqhpvUSvBKbAwOOjoLUtNs=">AAAB8XicbZDLSgMxFIZP6q3WW9Wlm2ARKkiZkYIui25cVrAXbIchk2ba0ExmSDJCGfoWblwo4ta3cefbmLaz0NYfAh//OYec8weJ4No4zjcqrK1vbG4Vt0s7u3v7B+XDo7aOU0VZi8YiVt2AaCa4ZC3DjWDdRDESBYJ1gvHtrN55YkrzWD6YScK8iAwlDzklxlqP1aZfv8Btv37ulytOzZkLr4KbQwVyNf3yV38Q0zRi0lBBtO65TmK8jCjDqWDTUj/VLCF0TIasZ1GSiGkvm288xWfWGeAwVvZJg+fu74mMRFpPosB2RsSM9HJtZv5X66UmvPYyLpPUMEkXH4WpwCbGs/PxgCtGjZhYIFRxuyumI6IINTakkg3BXT55FdqXNdfyfb3SuMnjKMIJnEIVXLiCBtxBE1pAQcIzvMIb0ugFvaOPRWsB5TPH8Efo8wcvH49H</latexit><latexit sha1_base64="fH//aWqhpvUSvBKbAwOOjoLUtNs=">AAAB8XicbZDLSgMxFIZP6q3WW9Wlm2ARKkiZkYIui25cVrAXbIchk2ba0ExmSDJCGfoWblwo4ta3cefbmLaz0NYfAh//OYec8weJ4No4zjcqrK1vbG4Vt0s7u3v7B+XDo7aOU0VZi8YiVt2AaCa4ZC3DjWDdRDESBYJ1gvHtrN55YkrzWD6YScK8iAwlDzklxlqP1aZfv8Btv37ulytOzZkLr4KbQwVyNf3yV38Q0zRi0lBBtO65TmK8jCjDqWDTUj/VLCF0TIasZ1GSiGkvm288xWfWGeAwVvZJg+fu74mMRFpPosB2RsSM9HJtZv5X66UmvPYyLpPUMEkXH4WpwCbGs/PxgCtGjZhYIFRxuyumI6IINTakkg3BXT55FdqXNdfyfb3SuMnjKMIJnEIVXLiCBtxBE1pAQcIzvMIb0ugFvaOPRWsB5TPH8Efo8wcvH49H</latexit><latexit sha1_base64="fH//aWqhpvUSvBKbAwOOjoLUtNs=">AAAB8XicbZDLSgMxFIZP6q3WW9Wlm2ARKkiZkYIui25cVrAXbIchk2ba0ExmSDJCGfoWblwo4ta3cefbmLaz0NYfAh//OYec8weJ4No4zjcqrK1vbG4Vt0s7u3v7B+XDo7aOU0VZi8YiVt2AaCa4ZC3DjWDdRDESBYJ1gvHtrN55YkrzWD6YScK8iAwlDzklxlqP1aZfv8Btv37ulytOzZkLr4KbQwVyNf3yV38Q0zRi0lBBtO65TmK8jCjDqWDTUj/VLCF0TIasZ1GSiGkvm288xWfWGeAwVvZJg+fu74mMRFpPosB2RsSM9HJtZv5X66UmvPYyLpPUMEkXH4WpwCbGs/PxgCtGjZhYIFRxuyumI6IINTakkg3BXT55FdqXNdfyfb3SuMnjKMIJnEIVXLiCBtxBE1pAQcIzvMIb0ugFvaOPRWsB5TPH8Efo8wcvH49H</latexit>

a
<latexit sha1_base64="DcxH1t8VfbGREJT8ZMrfQnx14cc=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjrSYdlCtu1V2IrIOXQwVyNQblr/4wZmmE0jBBte55bmL8jCrDmcBZqZ9qTCib0BH2LEoaofazxaIzcmGdIQljZZ80ZOH+nshopPU0CmxnRM1Yr9bm5n+1XmrCGz/jMkkNSrb8KEwFMTGZX02GXCEzYmqBMsXtroSNqaLM2GxKNgRv9eR1aF9VPcvN60r9No+jCGdwDpfgQQ3qcA8NaAEDhGd4hTfn0Xlx3p2PZWvByWdO4Y+czx/DX4zl</latexit><latexit sha1_base64="DcxH1t8VfbGREJT8ZMrfQnx14cc=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjrSYdlCtu1V2IrIOXQwVyNQblr/4wZmmE0jBBte55bmL8jCrDmcBZqZ9qTCib0BH2LEoaofazxaIzcmGdIQljZZ80ZOH+nshopPU0CmxnRM1Yr9bm5n+1XmrCGz/jMkkNSrb8KEwFMTGZX02GXCEzYmqBMsXtroSNqaLM2GxKNgRv9eR1aF9VPcvN60r9No+jCGdwDpfgQQ3qcA8NaAEDhGd4hTfn0Xlx3p2PZWvByWdO4Y+czx/DX4zl</latexit><latexit sha1_base64="DcxH1t8VfbGREJT8ZMrfQnx14cc=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjrSYdlCtu1V2IrIOXQwVyNQblr/4wZmmE0jBBte55bmL8jCrDmcBZqZ9qTCib0BH2LEoaofazxaIzcmGdIQljZZ80ZOH+nshopPU0CmxnRM1Yr9bm5n+1XmrCGz/jMkkNSrb8KEwFMTGZX02GXCEzYmqBMsXtroSNqaLM2GxKNgRv9eR1aF9VPcvN60r9No+jCGdwDpfgQQ3qcA8NaAEDhGd4hTfn0Xlx3p2PZWvByWdO4Y+czx/DX4zl</latexit><latexit sha1_base64="DcxH1t8VfbGREJT8ZMrfQnx14cc=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjrSYdlCtu1V2IrIOXQwVyNQblr/4wZmmE0jBBte55bmL8jCrDmcBZqZ9qTCib0BH2LEoaofazxaIzcmGdIQljZZ80ZOH+nshopPU0CmxnRM1Yr9bm5n+1XmrCGz/jMkkNSrb8KEwFMTGZX02GXCEzYmqBMsXtroSNqaLM2GxKNgRv9eR1aF9VPcvN60r9No+jCGdwDpfgQQ3qcA8NaAEDhGd4hTfn0Xlx3p2PZWvByWdO4Y+czx/DX4zl</latexit>

b
<latexit sha1_base64="s6L+Z+fhtGywXDdOyCIOKOnOTTA=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjrWYwKFfcqrsQWQcvhwrkagzKX/1hzNIIpWGCat3z3MT4GVWGM4GzUj/VmFA2oSPsWZQ0Qu1ni0Vn5MI6QxLGyj5pyML9PZHRSOtpFNjOiJqxXq3Nzf9qvdSEN37GZZIalGz5UZgKYmIyv5oMuUJmxNQCZYrbXQkbU0WZsdmUbAje6snr0L6qepab15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh85nz/E44zm</latexit><latexit sha1_base64="s6L+Z+fhtGywXDdOyCIOKOnOTTA=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjrWYwKFfcqrsQWQcvhwrkagzKX/1hzNIIpWGCat3z3MT4GVWGM4GzUj/VmFA2oSPsWZQ0Qu1ni0Vn5MI6QxLGyj5pyML9PZHRSOtpFNjOiJqxXq3Nzf9qvdSEN37GZZIalGz5UZgKYmIyv5oMuUJmxNQCZYrbXQkbU0WZsdmUbAje6snr0L6qepab15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh85nz/E44zm</latexit><latexit sha1_base64="s6L+Z+fhtGywXDdOyCIOKOnOTTA=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjrWYwKFfcqrsQWQcvhwrkagzKX/1hzNIIpWGCat3z3MT4GVWGM4GzUj/VmFA2oSPsWZQ0Qu1ni0Vn5MI6QxLGyj5pyML9PZHRSOtpFNjOiJqxXq3Nzf9qvdSEN37GZZIalGz5UZgKYmIyv5oMuUJmxNQCZYrbXQkbU0WZsdmUbAje6snr0L6qepab15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh85nz/E44zm</latexit><latexit sha1_base64="s6L+Z+fhtGywXDdOyCIOKOnOTTA=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjrWYwKFfcqrsQWQcvhwrkagzKX/1hzNIIpWGCat3z3MT4GVWGM4GzUj/VmFA2oSPsWZQ0Qu1ni0Vn5MI6QxLGyj5pyML9PZHRSOtpFNjOiJqxXq3Nzf9qvdSEN37GZZIalGz5UZgKYmIyv5oMuUJmxNQCZYrbXQkbU0WZsdmUbAje6snr0L6qepab15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh85nz/E44zm</latexit>

c
<latexit sha1_base64="bJEamaeMdyg8YTipBufdd7cxOJ8=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjrSYblCtu1V2IrIOXQwVyNQblr/4wZmmE0jBBte55bmL8jCrDmcBZqZ9qTCib0BH2LEoaofazxaIzcmGdIQljZZ80ZOH+nshopPU0CmxnRM1Yr9bm5n+1XmrCGz/jMkkNSrb8KEwFMTGZX02GXCEzYmqBMsXtroSNqaLM2GxKNgRv9eR1aF9VPcvN60r9No+jCGdwDpfgQQ3qcA8NaAEDhGd4hTfn0Xlx3p2PZWvByWdO4Y+czx/GZ4zn</latexit><latexit sha1_base64="bJEamaeMdyg8YTipBufdd7cxOJ8=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjrSYblCtu1V2IrIOXQwVyNQblr/4wZmmE0jBBte55bmL8jCrDmcBZqZ9qTCib0BH2LEoaofazxaIzcmGdIQljZZ80ZOH+nshopPU0CmxnRM1Yr9bm5n+1XmrCGz/jMkkNSrb8KEwFMTGZX02GXCEzYmqBMsXtroSNqaLM2GxKNgRv9eR1aF9VPcvN60r9No+jCGdwDpfgQQ3qcA8NaAEDhGd4hTfn0Xlx3p2PZWvByWdO4Y+czx/GZ4zn</latexit><latexit sha1_base64="bJEamaeMdyg8YTipBufdd7cxOJ8=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjrSYblCtu1V2IrIOXQwVyNQblr/4wZmmE0jBBte55bmL8jCrDmcBZqZ9qTCib0BH2LEoaofazxaIzcmGdIQljZZ80ZOH+nshopPU0CmxnRM1Yr9bm5n+1XmrCGz/jMkkNSrb8KEwFMTGZX02GXCEzYmqBMsXtroSNqaLM2GxKNgRv9eR1aF9VPcvN60r9No+jCGdwDpfgQQ3qcA8NaAEDhGd4hTfn0Xlx3p2PZWvByWdO4Y+czx/GZ4zn</latexit><latexit sha1_base64="bJEamaeMdyg8YTipBufdd7cxOJ8=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjrSYblCtu1V2IrIOXQwVyNQblr/4wZmmE0jBBte55bmL8jCrDmcBZqZ9qTCib0BH2LEoaofazxaIzcmGdIQljZZ80ZOH+nshopPU0CmxnRM1Yr9bm5n+1XmrCGz/jMkkNSrb8KEwFMTGZX02GXCEzYmqBMsXtroSNqaLM2GxKNgRv9eR1aF9VPcvN60r9No+jCGdwDpfgQQ3qcA8NaAEDhGd4hTfn0Xlx3p2PZWvByWdO4Y+czx/GZ4zn</latexit>

d
<latexit sha1_base64="ROx/Xw0XRiZy5/Eopabg5924NLE=">AAAB6HicbZBNS8NAEIYnftb6VfXoZbEInkoigh6LXjy2YD+gDWWzmbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vrCwsM7M+zMG6SCa+O6387a+sbm1nZpp7y7t39wWDk6buskUwxbLBGJ6gZUo+ASW4Ybgd1UIY0DgZ1gfDerd55QaZ7IBzNJ0Y/pUPKIM2qs1QwHlapbc+ciq+AVUIVCjUHlqx8mLItRGiao1j3PTY2fU2U4Ezgt9zONKWVjOsSeRUlj1H4+X3RKzq0TkihR9klD5u7viZzGWk/iwHbG1Iz0cm1m/lfrZSa68XMu08ygZIuPokwQk5DZ1STkCpkREwuUKW53JWxEFWXGZlO2IXjLJ69C+7LmWW5eVeu3RRwlOIUzuAAPrqEO99CAFjBAeIZXeHMenRfn3flYtK45xcwJ/JHz+QPH64zo</latexit><latexit sha1_base64="ROx/Xw0XRiZy5/Eopabg5924NLE=">AAAB6HicbZBNS8NAEIYnftb6VfXoZbEInkoigh6LXjy2YD+gDWWzmbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vrCwsM7M+zMG6SCa+O6387a+sbm1nZpp7y7t39wWDk6buskUwxbLBGJ6gZUo+ASW4Ybgd1UIY0DgZ1gfDerd55QaZ7IBzNJ0Y/pUPKIM2qs1QwHlapbc+ciq+AVUIVCjUHlqx8mLItRGiao1j3PTY2fU2U4Ezgt9zONKWVjOsSeRUlj1H4+X3RKzq0TkihR9klD5u7viZzGWk/iwHbG1Iz0cm1m/lfrZSa68XMu08ygZIuPokwQk5DZ1STkCpkREwuUKW53JWxEFWXGZlO2IXjLJ69C+7LmWW5eVeu3RRwlOIUzuAAPrqEO99CAFjBAeIZXeHMenRfn3flYtK45xcwJ/JHz+QPH64zo</latexit><latexit sha1_base64="ROx/Xw0XRiZy5/Eopabg5924NLE=">AAAB6HicbZBNS8NAEIYnftb6VfXoZbEInkoigh6LXjy2YD+gDWWzmbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vrCwsM7M+zMG6SCa+O6387a+sbm1nZpp7y7t39wWDk6buskUwxbLBGJ6gZUo+ASW4Ybgd1UIY0DgZ1gfDerd55QaZ7IBzNJ0Y/pUPKIM2qs1QwHlapbc+ciq+AVUIVCjUHlqx8mLItRGiao1j3PTY2fU2U4Ezgt9zONKWVjOsSeRUlj1H4+X3RKzq0TkihR9klD5u7viZzGWk/iwHbG1Iz0cm1m/lfrZSa68XMu08ygZIuPokwQk5DZ1STkCpkREwuUKW53JWxEFWXGZlO2IXjLJ69C+7LmWW5eVeu3RRwlOIUzuAAPrqEO99CAFjBAeIZXeHMenRfn3flYtK45xcwJ/JHz+QPH64zo</latexit><latexit sha1_base64="ROx/Xw0XRiZy5/Eopabg5924NLE=">AAAB6HicbZBNS8NAEIYnftb6VfXoZbEInkoigh6LXjy2YD+gDWWzmbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vrCwsM7M+zMG6SCa+O6387a+sbm1nZpp7y7t39wWDk6buskUwxbLBGJ6gZUo+ASW4Ybgd1UIY0DgZ1gfDerd55QaZ7IBzNJ0Y/pUPKIM2qs1QwHlapbc+ciq+AVUIVCjUHlqx8mLItRGiao1j3PTY2fU2U4Ezgt9zONKWVjOsSeRUlj1H4+X3RKzq0TkihR9klD5u7viZzGWk/iwHbG1Iz0cm1m/lfrZSa68XMu08ygZIuPokwQk5DZ1STkCpkREwuUKW53JWxEFWXGZlO2IXjLJ69C+7LmWW5eVeu3RRwlOIUzuAAPrqEO99CAFjBAeIZXeHMenRfn3flYtK45xcwJ/JHz+QPH64zo</latexit>

d) Entfernen Massenstücks

m
Q4

<latexit sha1_base64="GosfxUFLNsxF15VgpIdOzKGVay4=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSKeix6MVji/YD2lA220m7dLMJuxuhhP4ELx4U8eov8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPpppgn5ER5KHnFFjrYfmoDYoV9yquxBZBy+HCuRqDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZlDRC7WeLVWfkwjpDEsbKPmnIwv09kdFI62kU2M6ImrFerc3N/2q91IQ3fsZlkhqUbPlRmApiYjK/mwy5QmbE1AJlittdCRtTRZmx6ZRsCN7qyevQvqp6lpu1Sv02j6MIZ3AOl+DBNdThHhrQAgYjeIZXeHOE8+K8Ox/L1oKTz5zCHzmfP9TFjXw=</latexit><latexit sha1_base64="GosfxUFLNsxF15VgpIdOzKGVay4=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSKeix6MVji/YD2lA220m7dLMJuxuhhP4ELx4U8eov8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPpppgn5ER5KHnFFjrYfmoDYoV9yquxBZBy+HCuRqDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZlDRC7WeLVWfkwjpDEsbKPmnIwv09kdFI62kU2M6ImrFerc3N/2q91IQ3fsZlkhqUbPlRmApiYjK/mwy5QmbE1AJlittdCRtTRZmx6ZRsCN7qyevQvqp6lpu1Sv02j6MIZ3AOl+DBNdThHhrQAgYjeIZXeHOE8+K8Ox/L1oKTz5zCHzmfP9TFjXw=</latexit><latexit sha1_base64="GosfxUFLNsxF15VgpIdOzKGVay4=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSKeix6MVji/YD2lA220m7dLMJuxuhhP4ELx4U8eov8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPpppgn5ER5KHnFFjrYfmoDYoV9yquxBZBy+HCuRqDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZlDRC7WeLVWfkwjpDEsbKPmnIwv09kdFI62kU2M6ImrFerc3N/2q91IQ3fsZlkhqUbPlRmApiYjK/mwy5QmbE1AJlittdCRtTRZmx6ZRsCN7qyevQvqp6lpu1Sv02j6MIZ3AOl+DBNdThHhrQAgYjeIZXeHOE8+K8Ox/L1oKTz5zCHzmfP9TFjXw=</latexit><latexit sha1_base64="GosfxUFLNsxF15VgpIdOzKGVay4=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSKeix6MVji/YD2lA220m7dLMJuxuhhP4ELx4U8eov8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPpppgn5ER5KHnFFjrYfmoDYoV9yquxBZBy+HCuRqDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZlDRC7WeLVWfkwjpDEsbKPmnIwv09kdFI62kU2M6ImrFerc3N/2q91IQ3fsZlkhqUbPlRmApiYjK/mwy5QmbE1AJlittdCRtTRZmx6ZRsCN7qyevQvqp6lpu1Sv02j6MIZ3AOl+DBNdThHhrQAgYjeIZXeHOE8+K8Ox/L1oKTz5zCHzmfP9TFjXw=</latexit>

h<latexit sha1_base64="qgYxBTCFiJYJlr1gvWqOWol7o+Y=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjreZ4UK64VXchsg5eDhXI1RiUv/rDmKURSsME1brnuYnxM6oMZwJnpX6qMaFsQkfYsyhphNrPFovOyIV1hiSMlX3SkIX7eyKjkdbTKLCdETVjvVqbm//VeqkJb/yMyyQ1KNnyozAVxMRkfjUZcoXMiKkFyhS3uxI2pooyY7Mp2RC81ZPXoX1V9Sw3ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9yPn8AzfuM7A==</latexit><latexit sha1_base64="qgYxBTCFiJYJlr1gvWqOWol7o+Y=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjreZ4UK64VXchsg5eDhXI1RiUv/rDmKURSsME1brnuYnxM6oMZwJnpX6qMaFsQkfYsyhphNrPFovOyIV1hiSMlX3SkIX7eyKjkdbTKLCdETVjvVqbm//VeqkJb/yMyyQ1KNnyozAVxMRkfjUZcoXMiKkFyhS3uxI2pooyY7Mp2RC81ZPXoX1V9Sw3ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9yPn8AzfuM7A==</latexit><latexit sha1_base64="qgYxBTCFiJYJlr1gvWqOWol7o+Y=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjreZ4UK64VXchsg5eDhXI1RiUv/rDmKURSsME1brnuYnxM6oMZwJnpX6qMaFsQkfYsyhphNrPFovOyIV1hiSMlX3SkIX7eyKjkdbTKLCdETVjvVqbm//VeqkJb/yMyyQ1KNnyozAVxMRkfjUZcoXMiKkFyhS3uxI2pooyY7Mp2RC81ZPXoX1V9Sw3ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9yPn8AzfuM7A==</latexit><latexit sha1_base64="qgYxBTCFiJYJlr1gvWqOWol7o+Y=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjreZ4UK64VXchsg5eDhXI1RiUv/rDmKURSsME1brnuYnxM6oMZwJnpX6qMaFsQkfYsyhphNrPFovOyIV1hiSMlX3SkIX7eyKjkdbTKLCdETVjvVqbm//VeqkJb/yMyyQ1KNnyozAVxMRkfjUZcoXMiKkFyhS3uxI2pooyY7Mp2RC81ZPXoX1V9Sw3ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9yPn8AzfuM7A==</latexit>

Abgegebene Wärmemenge: Q4

⇒ Reduktion des Volumens auf V1; wieder im Anfangszustand
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6. THERMODYNAMISCHE PROZESSE

Einzelbilanz:

Geleistete Arbeit: |W | = m g h

Aufgenommene Wärme: Qein = Q1 +Q2

Abgegebene Wärme: |Qaus| = |Q3|+ |Q4|

Mechanische Arbeit:

|W | = m g h = Qein − |Qaus|
= Q1 + Q2 − |Q3| − |Q4|

Wobei wir Betragszeichen nur verwendet haben um Abfluss deutlich zu machen, i.e. Q 3,4 < 0
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6. THERMODYNAMISCHE PROZESSE

6.2 Kreisprozesse und Wirkungsgrad

Def: Eine Wärmekraftmaschine sei ein System, dass in einem zyklischen
Prozess Wärme in Arbeit umwandelt

zyklisch→ kontinuirliche mechanische Leistung

Schematischer Prozess:

In einem Zyklus wird dem Reservoir Rw die
Wärme Qw entzogen.

Davon wird ein Teil in Arbeit W umgesetzt, Rest
als Abwärme Qk dem Reservoir Rk zugeführt.

16.1 Wärmekraftmaschinen und der Zweite Hauptsatz 603
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Abbildung 16.3 Das schematische p-V -Diagramm für die Vorgänge im Otto-
motor („Otto-Kreisprozess“). Das Benzindampf-Luft-Gemisch tritt bei a ein und
wird adiabatisch komprimiert bis b . Nach der durch die Zündkerze herbeige-
führten Zündung wird es bei konstantem Volumen bis c durch die Verbrennung
aufgeheizt. Dabei wird ihm die Wärmemenge Qw zugeführt. Im Arbeitstakt wird
es von c nach d adiabatisch expandiert. Während der Abkühlung bei konstantem
Volumen (von d nach a) wird die Wärmemenge jQkj abgegeben. Nicht gezeigt
sind hier der Ausstoß der Verbrennungsprodukte und die Zufuhr neuen Ben-
zindampf-Luft-Gemischs bei konstantem Volumen. Während der adiabatischen
Kompression wird Arbeit (Wzu) am System verrichtet, und das System verrichtet
seinerseits Arbeit (jWabj) während der adiabatischen Expansion.

Vorgehensweise:
Berechnung der Arbeit einer zyklisch arbeitenden Wärmekraftmaschine

EineWärmekraftmaschine nimmtWärme aus einem Reservoir mit höherer Temperatur auf, verrichtet Arbeit und gibtWärme
an ein Reservoir mit tieferer Temperatur ab. Wegen der Energieerhaltung ist pro Zyklus die aufgenommeneWärme gleich der
Summe der von der Maschine abgegebenenWärme und der von ihr verrichteten Arbeit. Der Wirkungsgrad der Wärmekraft-
maschine ist definiert als der Quotient aus der pro Zyklus verrichteten Arbeit und der pro Zyklus aufgenommenen Wärme.
Bei unseren Berechnungen wird als Arbeitssubstanz meist ein ideales Gas angenommen.

1. Für eine Anzahl vollständig durchlaufener Zyklen ist die Änderung der inneren Energie!U D 0 und daher Qw D jWjC
jQkj.

2. Der Wirkungsgrad ist gegeben durch " D jWj=Qw.
3. Die in einem Schritt eines Zyklus verrichtete Arbeit ist gegeben durchWSchritt D

R VE
VA

p dV, wobei für das ideale Gas gilt:
p D QnRT=V.

4. Die vom Gas in einem Schritt aufgenommeneWärme ist gegeben durch mc!T , wobei c die spezifische Wärmekapazität
ist.

Plausibilitätsprüfung: Bei einem vollständig durchlaufenen Zyklus muss die verrichtete Arbeit jWj gleich Qw ! jQkj sein.

Q w

Qk

Wärmeres Reservoir mit Tw 

Kälteres Reservoir mit Tk 

maschine |W|

| |

Abbildung 16.4 Das Prinzip der Wärmekraftmaschine. Sie nimmt die Wärme-
menge Qw aus einem Wärmereservoir mit der höheren Temperatur Tw auf und
gibt die Arbeit jW j an die Umgebung ab. Außerdem gibt sie die Wärmemenge
jQk j an ein kälteres Reservoir mit der Temperatur Tk ab.
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6. THERMODYNAMISCHE PROZESSE

Energiebilanz: |W | = Qw − |Qk| = Qw + Qk

Als Wirkungsgrad η definieren wir

η =
W
Qw

= 1− |Qk |
Qw

Frage: Wie groß ist der maximale Wirkungsgrad?

Die WK-Maschine benutzt eine ”Arbeitssubstanz”, die nach einem Zyklus
wieder in ihrem Anfangszustand zurückgebracht wird.
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Die Entropie-Änderung der ”Arbeitssubstanz” über einen Zyklus ist daher

∆SAS = 0 (Zustandsgröße!)

Die gesamte Entropieänderung (”Arbeitssubstanz” + Wärmebäder) ist dann

∆Sges = ∆SAS + ∆Sw + ∆Sk ≥ 0− Qw

Tw
+
|Qk |
Tk
≥ 0 (2. HS!)

Damit folgt:

|Qk |
Qw
≥ Tk

Tw
=
|Qk ,rev|
Qw ,rev

⇒ η ≤ 1− Tk

Tw
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6. THERMODYNAMISCHE PROZESSE
Dieses Ergebnis ist unabhängig von den speziellen Eigenschaften der
Arbeitssubstanz.

Für reversible Prozesse gilt damit der maximale Wirkungsgrad

ηmax = 1− Tk

Tw

Folgerung: Wählt man nur ein Wärmebad, Tk = Tw ⇒ η = 0

Alternative Formulierung des 2. HS (Max Planck)

”Es ist unmöglich, eine periodisch arbeitende Maschine
zu konstruieren, die weiter nichts bewirkt als die Hebung
einer Last und Abkühlung eines Wärmereservoirs.”
(Perpetum Mobile 2. Art existiert nicht)
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6. THERMODYNAMISCHE PROZESSE
6.3 Der Carnot-Kreisprozess: Isotherme und adiabatische Expansion
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Abbildung 16.8 a) Der Carnot-Kreisprozess, durchgeführt mit einem idealen Gas:
Schritt 1 , von 1 nach 2: Während der isothermen Expansion wird bei der Temperatur Tw die Wärmemenge Qw vom wärmeren Reservoir aufgenommen.
Schritt 2 , von 2 nach 3: Das Gas wird adiabatisch expandiert, bis die Temperatur auf Tk gesunken ist.
Schritt 3 , von 3 nach 4: Das Gas wird bei der Temperatur Tk isotherm komprimiert, wobei die Wärmemenge jQkj an das kältere Reservoir abgegeben wird.
Schritt 4 , von 4 nach 1: Das Gas wird adiabatisch komprimiert, bis wieder die Temperatur Tw erreicht ist.
b) Bei jedem der Schritte von 1 nach 2 und dann nach 3 wird Arbeit vom Gas verrichtet, bei den Schritten von 3 nach 4 und dann nach 1 wird Arbeit am Gas
verrichtet. Der Betrag der im gesamten Zyklus netto zugeführten Arbeit entspricht der getönten Fläche im p-V -Diagramm. Der gesamte Prozess ist reversibel, denn
alle Schritte laufen quasistatisch bzw. reversibel ab.

Der Quotient beider Wärmemengen ist

jQkj
Qw

D
Tk ln

V3
V4

Tw ln
V2
V1

: (16.4)

Wir können die Volumenquotienten V2=V1 und V3=V4 mithilfe
von Gleichung 15.30 für die reversible adiabatische Expansion
ersetzen. Für die Expansion vom Zustand 2 zum Zustand 3 er-
halten wir damit

Tw V!!1
2 D Tk V

!!1
3 :

Entsprechend gilt für die adiabatische Kompression vom Zu-
stand 4 zum Zustand 1:

Tw V!!1
1 D Tk V

!!1
4 :

Wir dividieren die erste dieser beiden Gleichungen durch die
zweite und erhalten

!
V2
V1

"!!1

D
!
V3
V4

"!!1

und daraus
V2
V1

D V3
V4
:

Hiermit wird Gleichung 16.4 zu

jQkj
Qw

D
Tk ln

V2
V1

Tw ln
V2
V1

D Tk
Tw
: (16.5)

Der Carnot-Wirkungsgrad "max ist daher gemäß Gleichung 16.2

"max D 1 ! Tk
Tw

: (16.6)

CARNOT-WIRKUNGSGRAD

Diese Gleichung zeigt, dass der Carnot-Wirkungsgrad nicht von
der Arbeitssubstanz abhängen kann, da er nur von den Tempe-
raturen der beiden Reservoire abhängt.

Der Carnot-Wirkungsgrad gibt somit eine theoretische Ober-
grenze für die Effizienz von Wärmekraftmaschinen an. In Bei-
spiel 16.4 wird ein Carnot-Wirkungsgrad von 0,268 errechnet.
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Schritt 1 , von 1 nach 2: Während der isothermen Expansion wird bei der Temperatur Tw die Wärmemenge Qw vom wärmeren Reservoir aufgenommen.
Schritt 2 , von 2 nach 3: Das Gas wird adiabatisch expandiert, bis die Temperatur auf Tk gesunken ist.
Schritt 3 , von 3 nach 4: Das Gas wird bei der Temperatur Tk isotherm komprimiert, wobei die Wärmemenge jQkj an das kältere Reservoir abgegeben wird.
Schritt 4 , von 4 nach 1: Das Gas wird adiabatisch komprimiert, bis wieder die Temperatur Tw erreicht ist.
b) Bei jedem der Schritte von 1 nach 2 und dann nach 3 wird Arbeit vom Gas verrichtet, bei den Schritten von 3 nach 4 und dann nach 1 wird Arbeit am Gas
verrichtet. Der Betrag der im gesamten Zyklus netto zugeführten Arbeit entspricht der getönten Fläche im p-V -Diagramm. Der gesamte Prozess ist reversibel, denn
alle Schritte laufen quasistatisch bzw. reversibel ab.

Der Quotient beider Wärmemengen ist
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Tk ln
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Tw ln
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Wir können die Volumenquotienten V2=V1 und V3=V4 mithilfe
von Gleichung 15.30 für die reversible adiabatische Expansion
ersetzen. Für die Expansion vom Zustand 2 zum Zustand 3 er-
halten wir damit

Tw V!!1
2 D Tk V

!!1
3 :

Entsprechend gilt für die adiabatische Kompression vom Zu-
stand 4 zum Zustand 1:

Tw V!!1
1 D Tk V

!!1
4 :

Wir dividieren die erste dieser beiden Gleichungen durch die
zweite und erhalten
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und daraus
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:

Hiermit wird Gleichung 16.4 zu
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: (16.5)

Der Carnot-Wirkungsgrad "max ist daher gemäß Gleichung 16.2

"max D 1 ! Tk
Tw

: (16.6)

CARNOT-WIRKUNGSGRAD

Diese Gleichung zeigt, dass der Carnot-Wirkungsgrad nicht von
der Arbeitssubstanz abhängen kann, da er nur von den Tempe-
raturen der beiden Reservoire abhängt.

Der Carnot-Wirkungsgrad gibt somit eine theoretische Ober-
grenze für die Effizienz von Wärmekraftmaschinen an. In Bei-
spiel 16.4 wird ein Carnot-Wirkungsgrad von 0,268 errechnet.
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<latexit sha1_base64="zRxBWQtwc+0daz93C9Z1d/ks6Mo=">AAAB8HicbZDLSgMxFIbP1Futt6pLN8EiVJAyUwRdFt24rGAv0g5DJs20oUlmSDJCGfoUblwo4tbHcefbmLaz0NYfAh//OYec84cJZ9q47rdTWFvf2Nwqbpd2dvf2D8qHR20dp4rQFol5rLoh1pQzSVuGGU67iaJYhJx2wvHtrN55okqzWD6YSUJ9gYeSRYxgY63HajOoX7SD+nlQrrg1dy60Cl4OFcjVDMpf/UFMUkGlIRxr3fPcxPgZVoYRTqelfqppgskYD2nPosSCaj+bLzxFZ9YZoChW9kmD5u7viQwLrScitJ0Cm5Fers3M/2q91ETXfsZkkhoqyeKjKOXIxGh2PRowRYnhEwuYKGZ3RWSEFSbGZlSyIXjLJ69Cu17zLN9fVho3eRxFOIFTqIIHV9CAO2hCCwgIeIZXeHOU8+K8Ox+L1oKTzxzDHzmfP9HJjxk=</latexit><latexit sha1_base64="zRxBWQtwc+0daz93C9Z1d/ks6Mo=">AAAB8HicbZDLSgMxFIbP1Futt6pLN8EiVJAyUwRdFt24rGAv0g5DJs20oUlmSDJCGfoUblwo4tbHcefbmLaz0NYfAh//OYec84cJZ9q47rdTWFvf2Nwqbpd2dvf2D8qHR20dp4rQFol5rLoh1pQzSVuGGU67iaJYhJx2wvHtrN55okqzWD6YSUJ9gYeSRYxgY63HajOoX7SD+nlQrrg1dy60Cl4OFcjVDMpf/UFMUkGlIRxr3fPcxPgZVoYRTqelfqppgskYD2nPosSCaj+bLzxFZ9YZoChW9kmD5u7viQwLrScitJ0Cm5Fers3M/2q91ETXfsZkkhoqyeKjKOXIxGh2PRowRYnhEwuYKGZ3RWSEFSbGZlSyIXjLJ69Cu17zLN9fVho3eRxFOIFTqIIHV9CAO2hCCwgIeIZXeHOU8+K8Ox+L1oKTzxzDHzmfP9HJjxk=</latexit><latexit sha1_base64="zRxBWQtwc+0daz93C9Z1d/ks6Mo=">AAAB8HicbZDLSgMxFIbP1Futt6pLN8EiVJAyUwRdFt24rGAv0g5DJs20oUlmSDJCGfoUblwo4tbHcefbmLaz0NYfAh//OYec84cJZ9q47rdTWFvf2Nwqbpd2dvf2D8qHR20dp4rQFol5rLoh1pQzSVuGGU67iaJYhJx2wvHtrN55okqzWD6YSUJ9gYeSRYxgY63HajOoX7SD+nlQrrg1dy60Cl4OFcjVDMpf/UFMUkGlIRxr3fPcxPgZVoYRTqelfqppgskYD2nPosSCaj+bLzxFZ9YZoChW9kmD5u7viQwLrScitJ0Cm5Fers3M/2q91ETXfsZkkhoqyeKjKOXIxGh2PRowRYnhEwuYKGZ3RWSEFSbGZlSyIXjLJ69Cu17zLN9fVho3eRxFOIFTqIIHV9CAO2hCCwgIeIZXeHOU8+K8Ox+L1oKTzxzDHzmfP9HJjxk=</latexit><latexit sha1_base64="zRxBWQtwc+0daz93C9Z1d/ks6Mo=">AAAB8HicbZDLSgMxFIbP1Futt6pLN8EiVJAyUwRdFt24rGAv0g5DJs20oUlmSDJCGfoUblwo4tbHcefbmLaz0NYfAh//OYec84cJZ9q47rdTWFvf2Nwqbpd2dvf2D8qHR20dp4rQFol5rLoh1pQzSVuGGU67iaJYhJx2wvHtrN55okqzWD6YSUJ9gYeSRYxgY63HajOoX7SD+nlQrrg1dy60Cl4OFcjVDMpf/UFMUkGlIRxr3fPcxPgZVoYRTqelfqppgskYD2nPosSCaj+bLzxFZ9YZoChW9kmD5u7viQwLrScitJ0Cm5Fers3M/2q91ETXfsZkkhoqyeKjKOXIxGh2PRowRYnhEwuYKGZ3RWSEFSbGZlSyIXjLJ69Cu17zLN9fVho3eRxFOIFTqIIHV9CAO2hCCwgIeIZXeHOU8+K8Ox+L1oKTzxzDHzmfP9HJjxk=</latexit>

(P3, V3)
<latexit sha1_base64="DPD4hvspXgTzIC/MftdgvssA9mQ=">AAAB8XicbZDLSgMxFIbPeK31VnXpJliEClJmrKDLohuXFewF22HIpJk2NMkMSUYoQ9/CjQtF3Po27nwb03YW2vpD4OM/55Bz/jDhTBvX/XZWVtfWNzYLW8Xtnd29/dLBYUvHqSK0SWIeq06INeVM0qZhhtNOoigWIaftcHQ7rbefqNIslg9mnFBf4IFkESPYWOux0ghq56gV1M6CUtmtujOhZfByKEOuRlD66vVjkgoqDeFY667nJsbPsDKMcDop9lJNE0xGeEC7FiUWVPvZbOMJOrVOH0Wxsk8aNHN/T2RYaD0Woe0U2Az1Ym1q/lfrpia69jMmk9RQSeYfRSlHJkbT81GfKUoMH1vARDG7KyJDrDAxNqSiDcFbPHkZWhdVz/L9Zbl+k8dRgGM4gQp4cAV1uIMGNIGAhGd4hTdHOy/Ou/Mxb11x8pkj+CPn8wcsEI9F</latexit><latexit sha1_base64="DPD4hvspXgTzIC/MftdgvssA9mQ=">AAAB8XicbZDLSgMxFIbPeK31VnXpJliEClJmrKDLohuXFewF22HIpJk2NMkMSUYoQ9/CjQtF3Po27nwb03YW2vpD4OM/55Bz/jDhTBvX/XZWVtfWNzYLW8Xtnd29/dLBYUvHqSK0SWIeq06INeVM0qZhhtNOoigWIaftcHQ7rbefqNIslg9mnFBf4IFkESPYWOux0ghq56gV1M6CUtmtujOhZfByKEOuRlD66vVjkgoqDeFY667nJsbPsDKMcDop9lJNE0xGeEC7FiUWVPvZbOMJOrVOH0Wxsk8aNHN/T2RYaD0Woe0U2Az1Ym1q/lfrpia69jMmk9RQSeYfRSlHJkbT81GfKUoMH1vARDG7KyJDrDAxNqSiDcFbPHkZWhdVz/L9Zbl+k8dRgGM4gQp4cAV1uIMGNIGAhGd4hTdHOy/Ou/Mxb11x8pkj+CPn8wcsEI9F</latexit><latexit sha1_base64="DPD4hvspXgTzIC/MftdgvssA9mQ=">AAAB8XicbZDLSgMxFIbPeK31VnXpJliEClJmrKDLohuXFewF22HIpJk2NMkMSUYoQ9/CjQtF3Po27nwb03YW2vpD4OM/55Bz/jDhTBvX/XZWVtfWNzYLW8Xtnd29/dLBYUvHqSK0SWIeq06INeVM0qZhhtNOoigWIaftcHQ7rbefqNIslg9mnFBf4IFkESPYWOux0ghq56gV1M6CUtmtujOhZfByKEOuRlD66vVjkgoqDeFY667nJsbPsDKMcDop9lJNE0xGeEC7FiUWVPvZbOMJOrVOH0Wxsk8aNHN/T2RYaD0Woe0U2Az1Ym1q/lfrpia69jMmk9RQSeYfRSlHJkbT81GfKUoMH1vARDG7KyJDrDAxNqSiDcFbPHkZWhdVz/L9Zbl+k8dRgGM4gQp4cAV1uIMGNIGAhGd4hTdHOy/Ou/Mxb11x8pkj+CPn8wcsEI9F</latexit><latexit sha1_base64="DPD4hvspXgTzIC/MftdgvssA9mQ=">AAAB8XicbZDLSgMxFIbPeK31VnXpJliEClJmrKDLohuXFewF22HIpJk2NMkMSUYoQ9/CjQtF3Po27nwb03YW2vpD4OM/55Bz/jDhTBvX/XZWVtfWNzYLW8Xtnd29/dLBYUvHqSK0SWIeq06INeVM0qZhhtNOoigWIaftcHQ7rbefqNIslg9mnFBf4IFkESPYWOux0ghq56gV1M6CUtmtujOhZfByKEOuRlD66vVjkgoqDeFY667nJsbPsDKMcDop9lJNE0xGeEC7FiUWVPvZbOMJOrVOH0Wxsk8aNHN/T2RYaD0Woe0U2Az1Ym1q/lfrpia69jMmk9RQSeYfRSlHJkbT81GfKUoMH1vARDG7KyJDrDAxNqSiDcFbPHkZWhdVz/L9Zbl+k8dRgGM4gQp4cAV1uIMGNIGAhGd4hTdHOy/Ou/Mxb11x8pkj+CPn8wcsEI9F</latexit>

(P4, V4)
<latexit sha1_base64="fH//aWqhpvUSvBKbAwOOjoLUtNs=">AAAB8XicbZDLSgMxFIZP6q3WW9Wlm2ARKkiZkYIui25cVrAXbIchk2ba0ExmSDJCGfoWblwo4ta3cefbmLaz0NYfAh//OYec8weJ4No4zjcqrK1vbG4Vt0s7u3v7B+XDo7aOU0VZi8YiVt2AaCa4ZC3DjWDdRDESBYJ1gvHtrN55YkrzWD6YScK8iAwlDzklxlqP1aZfv8Btv37ulytOzZkLr4KbQwVyNf3yV38Q0zRi0lBBtO65TmK8jCjDqWDTUj/VLCF0TIasZ1GSiGkvm288xWfWGeAwVvZJg+fu74mMRFpPosB2RsSM9HJtZv5X66UmvPYyLpPUMEkXH4WpwCbGs/PxgCtGjZhYIFRxuyumI6IINTakkg3BXT55FdqXNdfyfb3SuMnjKMIJnEIVXLiCBtxBE1pAQcIzvMIb0ugFvaOPRWsB5TPH8Efo8wcvH49H</latexit><latexit sha1_base64="fH//aWqhpvUSvBKbAwOOjoLUtNs=">AAAB8XicbZDLSgMxFIZP6q3WW9Wlm2ARKkiZkYIui25cVrAXbIchk2ba0ExmSDJCGfoWblwo4ta3cefbmLaz0NYfAh//OYec8weJ4No4zjcqrK1vbG4Vt0s7u3v7B+XDo7aOU0VZi8YiVt2AaCa4ZC3DjWDdRDESBYJ1gvHtrN55YkrzWD6YScK8iAwlDzklxlqP1aZfv8Btv37ulytOzZkLr4KbQwVyNf3yV38Q0zRi0lBBtO65TmK8jCjDqWDTUj/VLCF0TIasZ1GSiGkvm288xWfWGeAwVvZJg+fu74mMRFpPosB2RsSM9HJtZv5X66UmvPYyLpPUMEkXH4WpwCbGs/PxgCtGjZhYIFRxuyumI6IINTakkg3BXT55FdqXNdfyfb3SuMnjKMIJnEIVXLiCBtxBE1pAQcIzvMIb0ugFvaOPRWsB5TPH8Efo8wcvH49H</latexit><latexit sha1_base64="fH//aWqhpvUSvBKbAwOOjoLUtNs=">AAAB8XicbZDLSgMxFIZP6q3WW9Wlm2ARKkiZkYIui25cVrAXbIchk2ba0ExmSDJCGfoWblwo4ta3cefbmLaz0NYfAh//OYec8weJ4No4zjcqrK1vbG4Vt0s7u3v7B+XDo7aOU0VZi8YiVt2AaCa4ZC3DjWDdRDESBYJ1gvHtrN55YkrzWD6YScK8iAwlDzklxlqP1aZfv8Btv37ulytOzZkLr4KbQwVyNf3yV38Q0zRi0lBBtO65TmK8jCjDqWDTUj/VLCF0TIasZ1GSiGkvm288xWfWGeAwVvZJg+fu74mMRFpPosB2RsSM9HJtZv5X66UmvPYyLpPUMEkXH4WpwCbGs/PxgCtGjZhYIFRxuyumI6IINTakkg3BXT55FdqXNdfyfb3SuMnjKMIJnEIVXLiCBtxBE1pAQcIzvMIb0ugFvaOPRWsB5TPH8Efo8wcvH49H</latexit><latexit sha1_base64="fH//aWqhpvUSvBKbAwOOjoLUtNs=">AAAB8XicbZDLSgMxFIZP6q3WW9Wlm2ARKkiZkYIui25cVrAXbIchk2ba0ExmSDJCGfoWblwo4ta3cefbmLaz0NYfAh//OYec8weJ4No4zjcqrK1vbG4Vt0s7u3v7B+XDo7aOU0VZi8YiVt2AaCa4ZC3DjWDdRDESBYJ1gvHtrN55YkrzWD6YScK8iAwlDzklxlqP1aZfv8Btv37ulytOzZkLr4KbQwVyNf3yV38Q0zRi0lBBtO65TmK8jCjDqWDTUj/VLCF0TIasZ1GSiGkvm288xWfWGeAwVvZJg+fu74mMRFpPosB2RsSM9HJtZv5X66UmvPYyLpPUMEkXH4WpwCbGs/PxgCtGjZhYIFRxuyumI6IINTakkg3BXT55FdqXNdfyfb3SuMnjKMIJnEIVXLiCBtxBE1pAQcIzvMIb0ugFvaOPRWsB5TPH8Efo8wcvH49H</latexit>

adiabatischer Weg

isothermer Weg P V = const.
<latexit sha1_base64="d+148idxxRDr3wUMnMC7sNBOraw=">AAAB/3icbZDLSgMxFIYzXmu9jQpu3ASL4ELKjAi6EYpuXFawF+gMJZOmbWgmGZIzYhm78FXcuFDEra/hzrcxbWehrT8EPv5zDufkjxLBDXjet7OwuLS8slpYK65vbG5tuzu7daNSTVmNKqF0MyKGCS5ZDTgI1kw0I3EkWCMaXI/rjXumDVfyDoYJC2PSk7zLKQFrtd39Kg5OcB1f4gDYA2RUSQPlUdsteWVvIjwPfg4llKvadr+CjqJpzCRQQYxp+V4CYUY0cCrYqBikhiWEDkiPtSxKEjMTZpP7R/jIOh3cVdo+CXji/p7ISGzMMI5sZ0ygb2ZrY/O/WiuF7kWYcZmkwCSdLuqmAoPC4zBwh2tGQQwtEKq5vRXTPtGEgo2saEPwZ788D/XTsm/59qxUucrjKKADdIiOkY/OUQXdoCqqIYoe0TN6RW/Ok/PivDsf09YFJ5/ZQ3/kfP4AF2+U4A==</latexit><latexit sha1_base64="d+148idxxRDr3wUMnMC7sNBOraw=">AAAB/3icbZDLSgMxFIYzXmu9jQpu3ASL4ELKjAi6EYpuXFawF+gMJZOmbWgmGZIzYhm78FXcuFDEra/hzrcxbWehrT8EPv5zDufkjxLBDXjet7OwuLS8slpYK65vbG5tuzu7daNSTVmNKqF0MyKGCS5ZDTgI1kw0I3EkWCMaXI/rjXumDVfyDoYJC2PSk7zLKQFrtd39Kg5OcB1f4gDYA2RUSQPlUdsteWVvIjwPfg4llKvadr+CjqJpzCRQQYxp+V4CYUY0cCrYqBikhiWEDkiPtSxKEjMTZpP7R/jIOh3cVdo+CXji/p7ISGzMMI5sZ0ygb2ZrY/O/WiuF7kWYcZmkwCSdLuqmAoPC4zBwh2tGQQwtEKq5vRXTPtGEgo2saEPwZ788D/XTsm/59qxUucrjKKADdIiOkY/OUQXdoCqqIYoe0TN6RW/Ok/PivDsf09YFJ5/ZQ3/kfP4AF2+U4A==</latexit><latexit sha1_base64="d+148idxxRDr3wUMnMC7sNBOraw=">AAAB/3icbZDLSgMxFIYzXmu9jQpu3ASL4ELKjAi6EYpuXFawF+gMJZOmbWgmGZIzYhm78FXcuFDEra/hzrcxbWehrT8EPv5zDufkjxLBDXjet7OwuLS8slpYK65vbG5tuzu7daNSTVmNKqF0MyKGCS5ZDTgI1kw0I3EkWCMaXI/rjXumDVfyDoYJC2PSk7zLKQFrtd39Kg5OcB1f4gDYA2RUSQPlUdsteWVvIjwPfg4llKvadr+CjqJpzCRQQYxp+V4CYUY0cCrYqBikhiWEDkiPtSxKEjMTZpP7R/jIOh3cVdo+CXji/p7ISGzMMI5sZ0ygb2ZrY/O/WiuF7kWYcZmkwCSdLuqmAoPC4zBwh2tGQQwtEKq5vRXTPtGEgo2saEPwZ788D/XTsm/59qxUucrjKKADdIiOkY/OUQXdoCqqIYoe0TN6RW/Ok/PivDsf09YFJ5/ZQ3/kfP4AF2+U4A==</latexit><latexit sha1_base64="ck8pdC+ekZH4nUmSP+ZG7r8lEyk=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odOn4MoA7ncAFXEMIN3MEDdKALAhJ4hXdv4r15H6uuat66tDP4I+/zBzjGijg=</latexit><latexit sha1_base64="vyR2j7PQtpC7kJ3SdQEH8SfgjBA=">AAAB9HicbZBLSwMxFIXv+Ky16ujCjZtgEVxImXGjG0Fw47KCfUBnKJk004ZmMkNyRyxjF/4VNy4U8be489+YPhbaeiDwcU7CvTlRJoVBz/t2VlbX1jc2S1vl7crO7p67X2maNNeMN1gqU92OqOFSKN5AgZK3M81pEkneioY3k7z1wLURqbrHUcbDhPaViAWjaK2ue1gnwRlpkisSIH/EgqXKYG3cdatezZuKLIM/hyrMVe+6X0EvZXnCFTJJjen4XoZhQTUKJvm4HOSGZ5QNaZ93LCqacBMW0/3H5MQ6PRKn2h6FZOr+flHQxJhREtmbCcWBWcwm5n9ZJ8f4MiyEynLkis0GxbkkmJJJGaQnNGcoRxYo08LuStiAasrQVla2JfiLX16G5nnNt3znQQmO4BhOwYcLuIZbqEMDGDzBC7zBu/PsvDofs7pWnHlvB/BHzucPsBCTdg==</latexit><latexit sha1_base64="vyR2j7PQtpC7kJ3SdQEH8SfgjBA=">AAAB9HicbZBLSwMxFIXv+Ky16ujCjZtgEVxImXGjG0Fw47KCfUBnKJk004ZmMkNyRyxjF/4VNy4U8be489+YPhbaeiDwcU7CvTlRJoVBz/t2VlbX1jc2S1vl7crO7p67X2maNNeMN1gqU92OqOFSKN5AgZK3M81pEkneioY3k7z1wLURqbrHUcbDhPaViAWjaK2ue1gnwRlpkisSIH/EgqXKYG3cdatezZuKLIM/hyrMVe+6X0EvZXnCFTJJjen4XoZhQTUKJvm4HOSGZ5QNaZ93LCqacBMW0/3H5MQ6PRKn2h6FZOr+flHQxJhREtmbCcWBWcwm5n9ZJ8f4MiyEynLkis0GxbkkmJJJGaQnNGcoRxYo08LuStiAasrQVla2JfiLX16G5nnNt3znQQmO4BhOwYcLuIZbqEMDGDzBC7zBu/PsvDofs7pWnHlvB/BHzucPsBCTdg==</latexit><latexit sha1_base64="uKwqAm69EU92yHiRe7NGCj1qJr8=">AAAB/3icbZDLSgMxFIYz9VbrbVRw4yZYBBdSZtzoRii6cVnBXqAdSibNtKGZZEjOiGXswldx40IRt76GO9/GtJ2Ftv4Q+PjPOZyTP0wEN+B5305haXllda24XtrY3NrecXf3GkalmrI6VULpVkgME1yyOnAQrJVoRuJQsGY4vJ7Um/dMG67kHYwSFsSkL3nEKQFrdd2DGu6c4ga+xB1gD5BRJQ1Uxl237FW8qfAi+DmUUa5a1/3q9BRNYyaBCmJM2/cSCDKigVPBxqVOalhC6JD0WduiJDEzQTa9f4yPrdPDkdL2ScBT9/dERmJjRnFoO2MCAzNfm5j/1dopRBdBxmWSApN0tihKBQaFJ2HgHteMghhZIFRzeyumA6IJBRtZyYbgz395ERpnFd/yrVeuXuVxFNEhOkInyEfnqIpuUA3VEUWP6Bm9ojfnyXlx3p2PWWvByWf20R85nz8WL5Tc</latexit><latexit sha1_base64="d+148idxxRDr3wUMnMC7sNBOraw=">AAAB/3icbZDLSgMxFIYzXmu9jQpu3ASL4ELKjAi6EYpuXFawF+gMJZOmbWgmGZIzYhm78FXcuFDEra/hzrcxbWehrT8EPv5zDufkjxLBDXjet7OwuLS8slpYK65vbG5tuzu7daNSTVmNKqF0MyKGCS5ZDTgI1kw0I3EkWCMaXI/rjXumDVfyDoYJC2PSk7zLKQFrtd39Kg5OcB1f4gDYA2RUSQPlUdsteWVvIjwPfg4llKvadr+CjqJpzCRQQYxp+V4CYUY0cCrYqBikhiWEDkiPtSxKEjMTZpP7R/jIOh3cVdo+CXji/p7ISGzMMI5sZ0ygb2ZrY/O/WiuF7kWYcZmkwCSdLuqmAoPC4zBwh2tGQQwtEKq5vRXTPtGEgo2saEPwZ788D/XTsm/59qxUucrjKKADdIiOkY/OUQXdoCqqIYoe0TN6RW/Ok/PivDsf09YFJ5/ZQ3/kfP4AF2+U4A==</latexit><latexit sha1_base64="d+148idxxRDr3wUMnMC7sNBOraw=">AAAB/3icbZDLSgMxFIYzXmu9jQpu3ASL4ELKjAi6EYpuXFawF+gMJZOmbWgmGZIzYhm78FXcuFDEra/hzrcxbWehrT8EPv5zDufkjxLBDXjet7OwuLS8slpYK65vbG5tuzu7daNSTVmNKqF0MyKGCS5ZDTgI1kw0I3EkWCMaXI/rjXumDVfyDoYJC2PSk7zLKQFrtd39Kg5OcB1f4gDYA2RUSQPlUdsteWVvIjwPfg4llKvadr+CjqJpzCRQQYxp+V4CYUY0cCrYqBikhiWEDkiPtSxKEjMTZpP7R/jIOh3cVdo+CXji/p7ISGzMMI5sZ0ygb2ZrY/O/WiuF7kWYcZmkwCSdLuqmAoPC4zBwh2tGQQwtEKq5vRXTPtGEgo2saEPwZ788D/XTsm/59qxUucrjKKADdIiOkY/OUQXdoCqqIYoe0TN6RW/Ok/PivDsf09YFJ5/ZQ3/kfP4AF2+U4A==</latexit><latexit sha1_base64="d+148idxxRDr3wUMnMC7sNBOraw=">AAAB/3icbZDLSgMxFIYzXmu9jQpu3ASL4ELKjAi6EYpuXFawF+gMJZOmbWgmGZIzYhm78FXcuFDEra/hzrcxbWehrT8EPv5zDufkjxLBDXjet7OwuLS8slpYK65vbG5tuzu7daNSTVmNKqF0MyKGCS5ZDTgI1kw0I3EkWCMaXI/rjXumDVfyDoYJC2PSk7zLKQFrtd39Kg5OcB1f4gDYA2RUSQPlUdsteWVvIjwPfg4llKvadr+CjqJpzCRQQYxp+V4CYUY0cCrYqBikhiWEDkiPtSxKEjMTZpP7R/jIOh3cVdo+CXji/p7ISGzMMI5sZ0ygb2ZrY/O/WiuF7kWYcZmkwCSdLuqmAoPC4zBwh2tGQQwtEKq5vRXTPtGEgo2saEPwZ788D/XTsm/59qxUucrjKKADdIiOkY/OUQXdoCqqIYoe0TN6RW/Ok/PivDsf09YFJ5/ZQ3/kfP4AF2+U4A==</latexit><latexit sha1_base64="d+148idxxRDr3wUMnMC7sNBOraw=">AAAB/3icbZDLSgMxFIYzXmu9jQpu3ASL4ELKjAi6EYpuXFawF+gMJZOmbWgmGZIzYhm78FXcuFDEra/hzrcxbWehrT8EPv5zDufkjxLBDXjet7OwuLS8slpYK65vbG5tuzu7daNSTVmNKqF0MyKGCS5ZDTgI1kw0I3EkWCMaXI/rjXumDVfyDoYJC2PSk7zLKQFrtd39Kg5OcB1f4gDYA2RUSQPlUdsteWVvIjwPfg4llKvadr+CjqJpzCRQQYxp+V4CYUY0cCrYqBikhiWEDkiPtSxKEjMTZpP7R/jIOh3cVdo+CXji/p7ISGzMMI5sZ0ygb2ZrY/O/WiuF7kWYcZmkwCSdLuqmAoPC4zBwh2tGQQwtEKq5vRXTPtGEgo2saEPwZ788D/XTsm/59qxUucrjKKADdIiOkY/OUQXdoCqqIYoe0TN6RW/Ok/PivDsf09YFJ5/ZQ3/kfP4AF2+U4A==</latexit><latexit sha1_base64="d+148idxxRDr3wUMnMC7sNBOraw=">AAAB/3icbZDLSgMxFIYzXmu9jQpu3ASL4ELKjAi6EYpuXFawF+gMJZOmbWgmGZIzYhm78FXcuFDEra/hzrcxbWehrT8EPv5zDufkjxLBDXjet7OwuLS8slpYK65vbG5tuzu7daNSTVmNKqF0MyKGCS5ZDTgI1kw0I3EkWCMaXI/rjXumDVfyDoYJC2PSk7zLKQFrtd39Kg5OcB1f4gDYA2RUSQPlUdsteWVvIjwPfg4llKvadr+CjqJpzCRQQYxp+V4CYUY0cCrYqBikhiWEDkiPtSxKEjMTZpP7R/jIOh3cVdo+CXji/p7ISGzMMI5sZ0ygb2ZrY/O/WiuF7kWYcZmkwCSdLuqmAoPC4zBwh2tGQQwtEKq5vRXTPtGEgo2saEPwZ788D/XTsm/59qxUucrjKKADdIiOkY/OUQXdoCqqIYoe0TN6RW/Ok/PivDsf09YFJ5/ZQ3/kfP4AF2+U4A==</latexit><latexit sha1_base64="d+148idxxRDr3wUMnMC7sNBOraw=">AAAB/3icbZDLSgMxFIYzXmu9jQpu3ASL4ELKjAi6EYpuXFawF+gMJZOmbWgmGZIzYhm78FXcuFDEra/hzrcxbWehrT8EPv5zDufkjxLBDXjet7OwuLS8slpYK65vbG5tuzu7daNSTVmNKqF0MyKGCS5ZDTgI1kw0I3EkWCMaXI/rjXumDVfyDoYJC2PSk7zLKQFrtd39Kg5OcB1f4gDYA2RUSQPlUdsteWVvIjwPfg4llKvadr+CjqJpzCRQQYxp+V4CYUY0cCrYqBikhiWEDkiPtSxKEjMTZpP7R/jIOh3cVdo+CXji/p7ISGzMMI5sZ0ygb2ZrY/O/WiuF7kWYcZmkwCSdLuqmAoPC4zBwh2tGQQwtEKq5vRXTPtGEgo2saEPwZ788D/XTsm/59qxUucrjKKADdIiOkY/OUQXdoCqqIYoe0TN6RW/Ok/PivDsf09YFJ5/ZQ3/kfP4AF2+U4A==</latexit>

P V � = const.
<latexit sha1_base64="7/8kND4srozilWJCgXeVaCyneik=">AAACBnicbZDLSgMxFIYz9VbrbdSlCMEiuJAyI4JuhKIblxXsBTpjyaRpG5pkhuSMWIau3Pgqblwo4tZncOfbmF4W2vpD4OM/53By/igR3IDnfTu5hcWl5ZX8amFtfWNzy93eqZk41ZRVaSxi3YiIYYIrVgUOgjUSzYiMBKtH/atRvX7PtOGxuoVBwkJJuop3OCVgrZa7X8HBMa7dBV0iJcEXOAD2ABmNlYHSsOUWvZI3Fp4HfwpFNFWl5X4F7ZimkimgghjT9L0Ewoxo4FSwYSFIDUsI7ZMua1pURDITZuMzhvjQOm3cibV9CvDY/T2REWnMQEa2UxLomdnayPyv1kyhcx5mXCUpMEUnizqpwBDjUSa4zTWjIAYWCNXc/hXTHtGEgk2uYEPwZ0+eh9pJybd8c1osX07jyKM9dICOkI/OUBldowqqIooe0TN6RW/Ok/PivDsfk9acM53ZRX/kfP4AgGuX4w==</latexit><latexit sha1_base64="7/8kND4srozilWJCgXeVaCyneik=">AAACBnicbZDLSgMxFIYz9VbrbdSlCMEiuJAyI4JuhKIblxXsBTpjyaRpG5pkhuSMWIau3Pgqblwo4tZncOfbmF4W2vpD4OM/53By/igR3IDnfTu5hcWl5ZX8amFtfWNzy93eqZk41ZRVaSxi3YiIYYIrVgUOgjUSzYiMBKtH/atRvX7PtOGxuoVBwkJJuop3OCVgrZa7X8HBMa7dBV0iJcEXOAD2ABmNlYHSsOUWvZI3Fp4HfwpFNFWl5X4F7ZimkimgghjT9L0Ewoxo4FSwYSFIDUsI7ZMua1pURDITZuMzhvjQOm3cibV9CvDY/T2REWnMQEa2UxLomdnayPyv1kyhcx5mXCUpMEUnizqpwBDjUSa4zTWjIAYWCNXc/hXTHtGEgk2uYEPwZ0+eh9pJybd8c1osX07jyKM9dICOkI/OUBldowqqIooe0TN6RW/Ok/PivDsfk9acM53ZRX/kfP4AgGuX4w==</latexit><latexit sha1_base64="7/8kND4srozilWJCgXeVaCyneik=">AAACBnicbZDLSgMxFIYz9VbrbdSlCMEiuJAyI4JuhKIblxXsBTpjyaRpG5pkhuSMWIau3Pgqblwo4tZncOfbmF4W2vpD4OM/53By/igR3IDnfTu5hcWl5ZX8amFtfWNzy93eqZk41ZRVaSxi3YiIYYIrVgUOgjUSzYiMBKtH/atRvX7PtOGxuoVBwkJJuop3OCVgrZa7X8HBMa7dBV0iJcEXOAD2ABmNlYHSsOUWvZI3Fp4HfwpFNFWl5X4F7ZimkimgghjT9L0Ewoxo4FSwYSFIDUsI7ZMua1pURDITZuMzhvjQOm3cibV9CvDY/T2REWnMQEa2UxLomdnayPyv1kyhcx5mXCUpMEUnizqpwBDjUSa4zTWjIAYWCNXc/hXTHtGEgk2uYEPwZ0+eh9pJybd8c1osX07jyKM9dICOkI/OUBldowqqIooe0TN6RW/Ok/PivDsfk9acM53ZRX/kfP4AgGuX4w==</latexit><latexit sha1_base64="7/8kND4srozilWJCgXeVaCyneik=">AAACBnicbZDLSgMxFIYz9VbrbdSlCMEiuJAyI4JuhKIblxXsBTpjyaRpG5pkhuSMWIau3Pgqblwo4tZncOfbmF4W2vpD4OM/53By/igR3IDnfTu5hcWl5ZX8amFtfWNzy93eqZk41ZRVaSxi3YiIYYIrVgUOgjUSzYiMBKtH/atRvX7PtOGxuoVBwkJJuop3OCVgrZa7X8HBMa7dBV0iJcEXOAD2ABmNlYHSsOUWvZI3Fp4HfwpFNFWl5X4F7ZimkimgghjT9L0Ewoxo4FSwYSFIDUsI7ZMua1pURDITZuMzhvjQOm3cibV9CvDY/T2REWnMQEa2UxLomdnayPyv1kyhcx5mXCUpMEUnizqpwBDjUSa4zTWjIAYWCNXc/hXTHtGEgk2uYEPwZ0+eh9pJybd8c1osX07jyKM9dICOkI/OUBldowqqIooe0TN6RW/Ok/PivDsfk9acM53ZRX/kfP4AgGuX4w==</latexit>

T1, Q1
<latexit sha1_base64="jGqq6BdkI6LLehoaNh5H5+zlsRE=">AAAB73icbZBNSwMxEIZn61etX1WPXoJF8CBlVwQ9Fr14bKGthXZZsmnahmazazIrlKV/wosHRbz6d7z5b0zbPWjrC4GHd2bIzBsmUhh03W+nsLa+sblV3C7t7O7tH5QPj9omTjXjLRbLWHdCargUirdQoOSdRHMahZI/hOO7Wf3hiWsjYtXEScL9iA6VGAhG0VqdZuBdkEbgBeWKW3XnIqvg5VCBXPWg/NXrxyyNuEImqTFdz03Qz6hGwSSflnqp4QllYzrkXYuKRtz42XzfKTmzTp8MYm2fQjJ3f09kNDJmEoW2M6I4Msu1mflfrZvi4MbPhEpS5IotPhqkkmBMZseTvtCcoZxYoEwLuythI6opQxtRyYbgLZ+8Cu3Lqme5cVWp3eZxFOEETuEcPLiGGtxDHVrAQMIzvMKb8+i8OO/Ox6K14OQzx/BHzucPXE2O2w==</latexit><latexit sha1_base64="jGqq6BdkI6LLehoaNh5H5+zlsRE=">AAAB73icbZBNSwMxEIZn61etX1WPXoJF8CBlVwQ9Fr14bKGthXZZsmnahmazazIrlKV/wosHRbz6d7z5b0zbPWjrC4GHd2bIzBsmUhh03W+nsLa+sblV3C7t7O7tH5QPj9omTjXjLRbLWHdCargUirdQoOSdRHMahZI/hOO7Wf3hiWsjYtXEScL9iA6VGAhG0VqdZuBdkEbgBeWKW3XnIqvg5VCBXPWg/NXrxyyNuEImqTFdz03Qz6hGwSSflnqp4QllYzrkXYuKRtz42XzfKTmzTp8MYm2fQjJ3f09kNDJmEoW2M6I4Msu1mflfrZvi4MbPhEpS5IotPhqkkmBMZseTvtCcoZxYoEwLuythI6opQxtRyYbgLZ+8Cu3Lqme5cVWp3eZxFOEETuEcPLiGGtxDHVrAQMIzvMKb8+i8OO/Ox6K14OQzx/BHzucPXE2O2w==</latexit><latexit sha1_base64="jGqq6BdkI6LLehoaNh5H5+zlsRE=">AAAB73icbZBNSwMxEIZn61etX1WPXoJF8CBlVwQ9Fr14bKGthXZZsmnahmazazIrlKV/wosHRbz6d7z5b0zbPWjrC4GHd2bIzBsmUhh03W+nsLa+sblV3C7t7O7tH5QPj9omTjXjLRbLWHdCargUirdQoOSdRHMahZI/hOO7Wf3hiWsjYtXEScL9iA6VGAhG0VqdZuBdkEbgBeWKW3XnIqvg5VCBXPWg/NXrxyyNuEImqTFdz03Qz6hGwSSflnqp4QllYzrkXYuKRtz42XzfKTmzTp8MYm2fQjJ3f09kNDJmEoW2M6I4Msu1mflfrZvi4MbPhEpS5IotPhqkkmBMZseTvtCcoZxYoEwLuythI6opQxtRyYbgLZ+8Cu3Lqme5cVWp3eZxFOEETuEcPLiGGtxDHVrAQMIzvMKb8+i8OO/Ox6K14OQzx/BHzucPXE2O2w==</latexit><latexit sha1_base64="jGqq6BdkI6LLehoaNh5H5+zlsRE=">AAAB73icbZBNSwMxEIZn61etX1WPXoJF8CBlVwQ9Fr14bKGthXZZsmnahmazazIrlKV/wosHRbz6d7z5b0zbPWjrC4GHd2bIzBsmUhh03W+nsLa+sblV3C7t7O7tH5QPj9omTjXjLRbLWHdCargUirdQoOSdRHMahZI/hOO7Wf3hiWsjYtXEScL9iA6VGAhG0VqdZuBdkEbgBeWKW3XnIqvg5VCBXPWg/NXrxyyNuEImqTFdz03Qz6hGwSSflnqp4QllYzrkXYuKRtz42XzfKTmzTp8MYm2fQjJ3f09kNDJmEoW2M6I4Msu1mflfrZvi4MbPhEpS5IotPhqkkmBMZseTvtCcoZxYoEwLuythI6opQxtRyYbgLZ+8Cu3Lqme5cVWp3eZxFOEETuEcPLiGGtxDHVrAQMIzvMKb8+i8OO/Ox6K14OQzx/BHzucPXE2O2w==</latexit>

T2, Q2
<latexit sha1_base64="1u8Jl/NWZvxZLdHHolWQe6AXpzk=">AAAB73icbZDLSgMxFIZP6q3WW9Wlm2ARXEiZKYIui25cttAbtMOQSTNtaCYzJhmhDH0JNy4UcevruPNtTNtZaOsPgY//nEPO+YNEcG0c5xsVNja3tneKu6W9/YPDo/LxSUfHqaKsTWMRq15ANBNcsrbhRrBeohiJAsG6weR+Xu8+MaV5LFtmmjAvIiPJQ06JsVav5deucNOv+eWKU3UWwuvg5lCBXA2//DUYxjSNmDRUEK37rpMYLyPKcCrYrDRINUsInZAR61uUJGLayxb7zvCFdYY4jJV90uCF+3siI5HW0yiwnRExY71am5v/1fqpCW+9jMskNUzS5UdhKrCJ8fx4POSKUSOmFghV3O6K6ZgoQo2NqGRDcFdPXodOrepabl5X6nd5HEU4g3O4BBduoA4P0IA2UBDwDK/whh7RC3pHH8vWAspnTuGP0OcPX1qO3Q==</latexit><latexit sha1_base64="1u8Jl/NWZvxZLdHHolWQe6AXpzk=">AAAB73icbZDLSgMxFIZP6q3WW9Wlm2ARXEiZKYIui25cttAbtMOQSTNtaCYzJhmhDH0JNy4UcevruPNtTNtZaOsPgY//nEPO+YNEcG0c5xsVNja3tneKu6W9/YPDo/LxSUfHqaKsTWMRq15ANBNcsrbhRrBeohiJAsG6weR+Xu8+MaV5LFtmmjAvIiPJQ06JsVav5deucNOv+eWKU3UWwuvg5lCBXA2//DUYxjSNmDRUEK37rpMYLyPKcCrYrDRINUsInZAR61uUJGLayxb7zvCFdYY4jJV90uCF+3siI5HW0yiwnRExY71am5v/1fqpCW+9jMskNUzS5UdhKrCJ8fx4POSKUSOmFghV3O6K6ZgoQo2NqGRDcFdPXodOrepabl5X6nd5HEU4g3O4BBduoA4P0IA2UBDwDK/whh7RC3pHH8vWAspnTuGP0OcPX1qO3Q==</latexit><latexit sha1_base64="1u8Jl/NWZvxZLdHHolWQe6AXpzk=">AAAB73icbZDLSgMxFIZP6q3WW9Wlm2ARXEiZKYIui25cttAbtMOQSTNtaCYzJhmhDH0JNy4UcevruPNtTNtZaOsPgY//nEPO+YNEcG0c5xsVNja3tneKu6W9/YPDo/LxSUfHqaKsTWMRq15ANBNcsrbhRrBeohiJAsG6weR+Xu8+MaV5LFtmmjAvIiPJQ06JsVav5deucNOv+eWKU3UWwuvg5lCBXA2//DUYxjSNmDRUEK37rpMYLyPKcCrYrDRINUsInZAR61uUJGLayxb7zvCFdYY4jJV90uCF+3siI5HW0yiwnRExY71am5v/1fqpCW+9jMskNUzS5UdhKrCJ8fx4POSKUSOmFghV3O6K6ZgoQo2NqGRDcFdPXodOrepabl5X6nd5HEU4g3O4BBduoA4P0IA2UBDwDK/whh7RC3pHH8vWAspnTuGP0OcPX1qO3Q==</latexit><latexit sha1_base64="1u8Jl/NWZvxZLdHHolWQe6AXpzk=">AAAB73icbZDLSgMxFIZP6q3WW9Wlm2ARXEiZKYIui25cttAbtMOQSTNtaCYzJhmhDH0JNy4UcevruPNtTNtZaOsPgY//nEPO+YNEcG0c5xsVNja3tneKu6W9/YPDo/LxSUfHqaKsTWMRq15ANBNcsrbhRrBeohiJAsG6weR+Xu8+MaV5LFtmmjAvIiPJQ06JsVav5deucNOv+eWKU3UWwuvg5lCBXA2//DUYxjSNmDRUEK37rpMYLyPKcCrYrDRINUsInZAR61uUJGLayxb7zvCFdYY4jJV90uCF+3siI5HW0yiwnRExY71am5v/1fqpCW+9jMskNUzS5UdhKrCJ8fx4POSKUSOmFghV3O6K6ZgoQo2NqGRDcFdPXodOrepabl5X6nd5HEU4g3O4BBduoA4P0IA2UBDwDK/whh7RC3pHH8vWAspnTuGP0OcPX1qO3Q==</latexit>

�Q = 0
<latexit sha1_base64="B249oJX3PBZaD/ldC4cpJU7zqOU=">AAAB83icbZBNS8NAEIYn9avWr6pHL4tF8FQSEfQiFL14bMF+QBPKZrNpl242YXcilNK/4cWDIl79M978N27bHLT6wsLDOzPM7BtmUhh03S+ntLa+sblV3q7s7O7tH1QPjzomzTXjbZbKVPdCargUirdRoOS9THOahJJ3w/HdvN595NqIVD3gJONBQodKxIJRtJbvR1wiJS1yQ9xBtebW3YXIX/AKqEGh5qD66UcpyxOukElqTN9zMwymVKNgks8qfm54RtmYDnnfoqIJN8F0cfOMnFknInGq7VNIFu7PiSlNjJkkoe1MKI7Mam1u/lfr5xhfB1Ohshy5YstFcS4JpmQeAImE5gzlxAJlWthbCRtRTRnamCo2BG/1y3+hc1H3LLcua43bIo4ynMApnIMHV9CAe2hCGxhk8AQv8OrkzrPz5rwvW0tOMXMMv+R8fAMyJ5B2</latexit><latexit sha1_base64="B249oJX3PBZaD/ldC4cpJU7zqOU=">AAAB83icbZBNS8NAEIYn9avWr6pHL4tF8FQSEfQiFL14bMF+QBPKZrNpl242YXcilNK/4cWDIl79M978N27bHLT6wsLDOzPM7BtmUhh03S+ntLa+sblV3q7s7O7tH1QPjzomzTXjbZbKVPdCargUirdRoOS9THOahJJ3w/HdvN595NqIVD3gJONBQodKxIJRtJbvR1wiJS1yQ9xBtebW3YXIX/AKqEGh5qD66UcpyxOukElqTN9zMwymVKNgks8qfm54RtmYDnnfoqIJN8F0cfOMnFknInGq7VNIFu7PiSlNjJkkoe1MKI7Mam1u/lfr5xhfB1Ohshy5YstFcS4JpmQeAImE5gzlxAJlWthbCRtRTRnamCo2BG/1y3+hc1H3LLcua43bIo4ynMApnIMHV9CAe2hCGxhk8AQv8OrkzrPz5rwvW0tOMXMMv+R8fAMyJ5B2</latexit><latexit sha1_base64="B249oJX3PBZaD/ldC4cpJU7zqOU=">AAAB83icbZBNS8NAEIYn9avWr6pHL4tF8FQSEfQiFL14bMF+QBPKZrNpl242YXcilNK/4cWDIl79M978N27bHLT6wsLDOzPM7BtmUhh03S+ntLa+sblV3q7s7O7tH1QPjzomzTXjbZbKVPdCargUirdRoOS9THOahJJ3w/HdvN595NqIVD3gJONBQodKxIJRtJbvR1wiJS1yQ9xBtebW3YXIX/AKqEGh5qD66UcpyxOukElqTN9zMwymVKNgks8qfm54RtmYDnnfoqIJN8F0cfOMnFknInGq7VNIFu7PiSlNjJkkoe1MKI7Mam1u/lfr5xhfB1Ohshy5YstFcS4JpmQeAImE5gzlxAJlWthbCRtRTRnamCo2BG/1y3+hc1H3LLcua43bIo4ynMApnIMHV9CAe2hCGxhk8AQv8OrkzrPz5rwvW0tOMXMMv+R8fAMyJ5B2</latexit><latexit sha1_base64="B249oJX3PBZaD/ldC4cpJU7zqOU=">AAAB83icbZBNS8NAEIYn9avWr6pHL4tF8FQSEfQiFL14bMF+QBPKZrNpl242YXcilNK/4cWDIl79M978N27bHLT6wsLDOzPM7BtmUhh03S+ntLa+sblV3q7s7O7tH1QPjzomzTXjbZbKVPdCargUirdRoOS9THOahJJ3w/HdvN595NqIVD3gJONBQodKxIJRtJbvR1wiJS1yQ9xBtebW3YXIX/AKqEGh5qD66UcpyxOukElqTN9zMwymVKNgks8qfm54RtmYDnnfoqIJN8F0cfOMnFknInGq7VNIFu7PiSlNjJkkoe1MKI7Mam1u/lfr5xhfB1Ohshy5YstFcS4JpmQeAImE5gzlxAJlWthbCRtRTRnamCo2BG/1y3+hc1H3LLcua43bIo4ynMApnIMHV9CAe2hCGxhk8AQv8OrkzrPz5rwvW0tOMXMMv+R8fAMyJ5B2</latexit>

�Q = 0
<latexit sha1_base64="B249oJX3PBZaD/ldC4cpJU7zqOU=">AAAB83icbZBNS8NAEIYn9avWr6pHL4tF8FQSEfQiFL14bMF+QBPKZrNpl242YXcilNK/4cWDIl79M978N27bHLT6wsLDOzPM7BtmUhh03S+ntLa+sblV3q7s7O7tH1QPjzomzTXjbZbKVPdCargUirdRoOS9THOahJJ3w/HdvN595NqIVD3gJONBQodKxIJRtJbvR1wiJS1yQ9xBtebW3YXIX/AKqEGh5qD66UcpyxOukElqTN9zMwymVKNgks8qfm54RtmYDnnfoqIJN8F0cfOMnFknInGq7VNIFu7PiSlNjJkkoe1MKI7Mam1u/lfr5xhfB1Ohshy5YstFcS4JpmQeAImE5gzlxAJlWthbCRtRTRnamCo2BG/1y3+hc1H3LLcua43bIo4ynMApnIMHV9CAe2hCGxhk8AQv8OrkzrPz5rwvW0tOMXMMv+R8fAMyJ5B2</latexit><latexit sha1_base64="B249oJX3PBZaD/ldC4cpJU7zqOU=">AAAB83icbZBNS8NAEIYn9avWr6pHL4tF8FQSEfQiFL14bMF+QBPKZrNpl242YXcilNK/4cWDIl79M978N27bHLT6wsLDOzPM7BtmUhh03S+ntLa+sblV3q7s7O7tH1QPjzomzTXjbZbKVPdCargUirdRoOS9THOahJJ3w/HdvN595NqIVD3gJONBQodKxIJRtJbvR1wiJS1yQ9xBtebW3YXIX/AKqEGh5qD66UcpyxOukElqTN9zMwymVKNgks8qfm54RtmYDnnfoqIJN8F0cfOMnFknInGq7VNIFu7PiSlNjJkkoe1MKI7Mam1u/lfr5xhfB1Ohshy5YstFcS4JpmQeAImE5gzlxAJlWthbCRtRTRnamCo2BG/1y3+hc1H3LLcua43bIo4ynMApnIMHV9CAe2hCGxhk8AQv8OrkzrPz5rwvW0tOMXMMv+R8fAMyJ5B2</latexit><latexit sha1_base64="B249oJX3PBZaD/ldC4cpJU7zqOU=">AAAB83icbZBNS8NAEIYn9avWr6pHL4tF8FQSEfQiFL14bMF+QBPKZrNpl242YXcilNK/4cWDIl79M978N27bHLT6wsLDOzPM7BtmUhh03S+ntLa+sblV3q7s7O7tH1QPjzomzTXjbZbKVPdCargUirdRoOS9THOahJJ3w/HdvN595NqIVD3gJONBQodKxIJRtJbvR1wiJS1yQ9xBtebW3YXIX/AKqEGh5qD66UcpyxOukElqTN9zMwymVKNgks8qfm54RtmYDnnfoqIJN8F0cfOMnFknInGq7VNIFu7PiSlNjJkkoe1MKI7Mam1u/lfr5xhfB1Ohshy5YstFcS4JpmQeAImE5gzlxAJlWthbCRtRTRnamCo2BG/1y3+hc1H3LLcua43bIo4ynMApnIMHV9CAe2hCGxhk8AQv8OrkzrPz5rwvW0tOMXMMv+R8fAMyJ5B2</latexit><latexit sha1_base64="B249oJX3PBZaD/ldC4cpJU7zqOU=">AAAB83icbZBNS8NAEIYn9avWr6pHL4tF8FQSEfQiFL14bMF+QBPKZrNpl242YXcilNK/4cWDIl79M978N27bHLT6wsLDOzPM7BtmUhh03S+ntLa+sblV3q7s7O7tH1QPjzomzTXjbZbKVPdCargUirdRoOS9THOahJJ3w/HdvN595NqIVD3gJONBQodKxIJRtJbvR1wiJS1yQ9xBtebW3YXIX/AKqEGh5qD66UcpyxOukElqTN9zMwymVKNgks8qfm54RtmYDnnfoqIJN8F0cfOMnFknInGq7VNIFu7PiSlNjJkkoe1MKI7Mam1u/lfr5xhfB1Ohshy5YstFcS4JpmQeAImE5gzlxAJlWthbCRtRTRnamCo2BG/1y3+hc1H3LLcua43bIo4ynMApnIMHV9CAe2hCGxhk8AQv8OrkzrPz5rwvW0tOMXMMv+R8fAMyJ5B2</latexit>

Prozessführung im Detail: P − V

1. Reversible isotherme Expansion bei Tw

(P1,V1)→ (P2,V2), ∆U = 0 = Qw + W1→2

Qw = −W1→2 =
∫ V2

V1
P dV = n R Tw ln V2

V1

2. Reversible adiabatische Expansion: δQ = 0

Tw → Tk , (P2,V2)→ (P3,V3), Tw Vγ−1
2 = Tk Vγ−1

3

3. Reversible isotherme Kompression bei Tk

(P3,V3)→ (P4,V4), |Qk | = n R Tk ln V3
V4

4. Reversible adiabatische Kompression: δQ = 0

Tk → Tw , (P4,V4)→ (P1,V1), Tw Vγ−1
1 = Tk Vγ−1

4
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6. THERMODYNAMISCHE PROZESSE

T<latexit sha1_base64="1MxHWot1kLoq+sEN2e0klhQeYAI=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxhX5BG8pmO2nXbjZhdyOU0F/gxYMiXv1J3vw3btsctPWFhYd3ZtiZN0gE18Z1v53CxubW9k5xt7S3f3B4VD4+aes4VQxbLBax6gZUo+ASW4Ybgd1EIY0CgZ1gcj+vd55QaR7Lppkm6Ed0JHnIGTXWajQH5YpbdRci6+DlUIFc9UH5qz+MWRqhNExQrXuemxg/o8pwJnBW6qcaE8omdIQ9i5JGqP1sseiMXFhnSMJY2ScNWbi/JzIaaT2NAtsZUTPWq7W5+V+tl5rw1s+4TFKDki0/ClNBTEzmV5MhV8iMmFqgTHG7K2FjqigzNpuSDcFbPXkd2ldVz3LjulK7y+MowhmcwyV4cAM1eIA6tIABwjO8wpvz6Lw4787HsrXg5DOn8EfO5w+vq4zY</latexit><latexit sha1_base64="1MxHWot1kLoq+sEN2e0klhQeYAI=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxhX5BG8pmO2nXbjZhdyOU0F/gxYMiXv1J3vw3btsctPWFhYd3ZtiZN0gE18Z1v53CxubW9k5xt7S3f3B4VD4+aes4VQxbLBax6gZUo+ASW4Ybgd1EIY0CgZ1gcj+vd55QaR7Lppkm6Ed0JHnIGTXWajQH5YpbdRci6+DlUIFc9UH5qz+MWRqhNExQrXuemxg/o8pwJnBW6qcaE8omdIQ9i5JGqP1sseiMXFhnSMJY2ScNWbi/JzIaaT2NAtsZUTPWq7W5+V+tl5rw1s+4TFKDki0/ClNBTEzmV5MhV8iMmFqgTHG7K2FjqigzNpuSDcFbPXkd2ldVz3LjulK7y+MowhmcwyV4cAM1eIA6tIABwjO8wpvz6Lw4787HsrXg5DOn8EfO5w+vq4zY</latexit><latexit sha1_base64="1MxHWot1kLoq+sEN2e0klhQeYAI=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxhX5BG8pmO2nXbjZhdyOU0F/gxYMiXv1J3vw3btsctPWFhYd3ZtiZN0gE18Z1v53CxubW9k5xt7S3f3B4VD4+aes4VQxbLBax6gZUo+ASW4Ybgd1EIY0CgZ1gcj+vd55QaR7Lppkm6Ed0JHnIGTXWajQH5YpbdRci6+DlUIFc9UH5qz+MWRqhNExQrXuemxg/o8pwJnBW6qcaE8omdIQ9i5JGqP1sseiMXFhnSMJY2ScNWbi/JzIaaT2NAtsZUTPWq7W5+V+tl5rw1s+4TFKDki0/ClNBTEzmV5MhV8iMmFqgTHG7K2FjqigzNpuSDcFbPXkd2ldVz3LjulK7y+MowhmcwyV4cAM1eIA6tIABwjO8wpvz6Lw4787HsrXg5DOn8EfO5w+vq4zY</latexit><latexit sha1_base64="1MxHWot1kLoq+sEN2e0klhQeYAI=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxhX5BG8pmO2nXbjZhdyOU0F/gxYMiXv1J3vw3btsctPWFhYd3ZtiZN0gE18Z1v53CxubW9k5xt7S3f3B4VD4+aes4VQxbLBax6gZUo+ASW4Ybgd1EIY0CgZ1gcj+vd55QaR7Lppkm6Ed0JHnIGTXWajQH5YpbdRci6+DlUIFc9UH5qz+MWRqhNExQrXuemxg/o8pwJnBW6qcaE8omdIQ9i5JGqP1sseiMXFhnSMJY2ScNWbi/JzIaaT2NAtsZUTPWq7W5+V+tl5rw1s+4TFKDki0/ClNBTEzmV5MhV8iMmFqgTHG7K2FjqigzNpuSDcFbPXkd2ldVz3LjulK7y+MowhmcwyV4cAM1eIA6tIABwjO8wpvz6Lw4787HsrXg5DOn8EfO5w+vq4zY</latexit>

S
<latexit sha1_base64="C83UbuJfe6zLAdEUkfaiUdGGRi4=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxRfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYXFh7emWFn3iARXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKXjVDFssljEqhNQjYJLbBpuBHYShTQKBLaD8e2s3n5CpXksH8wkQT+iQ8lDzqixVuO+X664VXcusgpeDhXIVe+Xv3qDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtShphNrP5otOyZl1BiSMlX3SkLn7eyKjkdaTKLCdETUjvVybmf/VuqkJr/2MyyQ1KNniozAVxMRkdjUZcIXMiIkFyhS3uxI2oooyY7Mp2RC85ZNXoXVR9Sw3Liu1mzyOIpzAKZyDB1dQgzuoQxMYIDzDK7w5j86L8+58LFoLTj5zDH/kfP4ArieM1w==</latexit><latexit sha1_base64="C83UbuJfe6zLAdEUkfaiUdGGRi4=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxRfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYXFh7emWFn3iARXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKXjVDFssljEqhNQjYJLbBpuBHYShTQKBLaD8e2s3n5CpXksH8wkQT+iQ8lDzqixVuO+X664VXcusgpeDhXIVe+Xv3qDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtShphNrP5otOyZl1BiSMlX3SkLn7eyKjkdaTKLCdETUjvVybmf/VuqkJr/2MyyQ1KNniozAVxMRkdjUZcIXMiIkFyhS3uxI2oooyY7Mp2RC85ZNXoXVR9Sw3Liu1mzyOIpzAKZyDB1dQgzuoQxMYIDzDK7w5j86L8+58LFoLTj5zDH/kfP4ArieM1w==</latexit><latexit sha1_base64="C83UbuJfe6zLAdEUkfaiUdGGRi4=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxRfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYXFh7emWFn3iARXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKXjVDFssljEqhNQjYJLbBpuBHYShTQKBLaD8e2s3n5CpXksH8wkQT+iQ8lDzqixVuO+X664VXcusgpeDhXIVe+Xv3qDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtShphNrP5otOyZl1BiSMlX3SkLn7eyKjkdaTKLCdETUjvVybmf/VuqkJr/2MyyQ1KNniozAVxMRkdjUZcIXMiIkFyhS3uxI2oooyY7Mp2RC85ZNXoXVR9Sw3Liu1mzyOIpzAKZyDB1dQgzuoQxMYIDzDK7w5j86L8+58LFoLTj5zDH/kfP4ArieM1w==</latexit><latexit sha1_base64="C83UbuJfe6zLAdEUkfaiUdGGRi4=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxRfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYXFh7emWFn3iARXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKXjVDFssljEqhNQjYJLbBpuBHYShTQKBLaD8e2s3n5CpXksH8wkQT+iQ8lDzqixVuO+X664VXcusgpeDhXIVe+Xv3qDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtShphNrP5otOyZl1BiSMlX3SkLn7eyKjkdaTKLCdETUjvVybmf/VuqkJr/2MyyQ1KNniozAVxMRkdjUZcIXMiIkFyhS3uxI2oooyY7Mp2RC85ZNXoXVR9Sw3Liu1mzyOIpzAKZyDB1dQgzuoQxMYIDzDK7w5j86L8+58LFoLTj5zDH/kfP4ArieM1w==</latexit>

adiabatischer Weg

isothermer Weg

(Tw, S1)
<latexit sha1_base64="2XnKYY+5mlvT60CZTJCvuMzFJsk=">AAAB8HicbZDLSgMxFIbP1Futt6pLN8EiVJAyI4Iui25cVuxN2mHIpGkbmmSGJKOUoU/hxoUibn0cd76NaTsLbf0h8PGfc8g5fxhzpo3rfju5ldW19Y38ZmFre2d3r7h/0NRRoghtkIhHqh1iTTmTtGGY4bQdK4pFyGkrHN1M661HqjSLZN2MY+oLPJCszwg21noo14Ons/vAOw2KJbfizoSWwcugBJlqQfGr24tIIqg0hGOtO54bGz/FyjDC6aTQTTSNMRnhAe1YlFhQ7aezhSfoxDo91I+UfdKgmft7IsVC67EIbafAZqgXa1Pzv1onMf0rP2UyTgyVZP5RP+HIRGh6PeoxRYnhYwuYKGZ3RWSIFSbGZlSwIXiLJy9D87ziWb67KFWvszjycATHUAYPLqEKt1CDBhAQ8Ayv8OYo58V5dz7mrTknmzmEP3I+fwA7149e</latexit><latexit sha1_base64="2XnKYY+5mlvT60CZTJCvuMzFJsk=">AAAB8HicbZDLSgMxFIbP1Futt6pLN8EiVJAyI4Iui25cVuxN2mHIpGkbmmSGJKOUoU/hxoUibn0cd76NaTsLbf0h8PGfc8g5fxhzpo3rfju5ldW19Y38ZmFre2d3r7h/0NRRoghtkIhHqh1iTTmTtGGY4bQdK4pFyGkrHN1M661HqjSLZN2MY+oLPJCszwg21noo14Ons/vAOw2KJbfizoSWwcugBJlqQfGr24tIIqg0hGOtO54bGz/FyjDC6aTQTTSNMRnhAe1YlFhQ7aezhSfoxDo91I+UfdKgmft7IsVC67EIbafAZqgXa1Pzv1onMf0rP2UyTgyVZP5RP+HIRGh6PeoxRYnhYwuYKGZ3RWSIFSbGZlSwIXiLJy9D87ziWb67KFWvszjycATHUAYPLqEKt1CDBhAQ8Ayv8OYo58V5dz7mrTknmzmEP3I+fwA7149e</latexit><latexit sha1_base64="2XnKYY+5mlvT60CZTJCvuMzFJsk=">AAAB8HicbZDLSgMxFIbP1Futt6pLN8EiVJAyI4Iui25cVuxN2mHIpGkbmmSGJKOUoU/hxoUibn0cd76NaTsLbf0h8PGfc8g5fxhzpo3rfju5ldW19Y38ZmFre2d3r7h/0NRRoghtkIhHqh1iTTmTtGGY4bQdK4pFyGkrHN1M661HqjSLZN2MY+oLPJCszwg21noo14Ons/vAOw2KJbfizoSWwcugBJlqQfGr24tIIqg0hGOtO54bGz/FyjDC6aTQTTSNMRnhAe1YlFhQ7aezhSfoxDo91I+UfdKgmft7IsVC67EIbafAZqgXa1Pzv1onMf0rP2UyTgyVZP5RP+HIRGh6PeoxRYnhYwuYKGZ3RWSIFSbGZlSwIXiLJy9D87ziWb67KFWvszjycATHUAYPLqEKt1CDBhAQ8Ayv8OYo58V5dz7mrTknmzmEP3I+fwA7149e</latexit><latexit sha1_base64="2XnKYY+5mlvT60CZTJCvuMzFJsk=">AAAB8HicbZDLSgMxFIbP1Futt6pLN8EiVJAyI4Iui25cVuxN2mHIpGkbmmSGJKOUoU/hxoUibn0cd76NaTsLbf0h8PGfc8g5fxhzpo3rfju5ldW19Y38ZmFre2d3r7h/0NRRoghtkIhHqh1iTTmTtGGY4bQdK4pFyGkrHN1M661HqjSLZN2MY+oLPJCszwg21noo14Ons/vAOw2KJbfizoSWwcugBJlqQfGr24tIIqg0hGOtO54bGz/FyjDC6aTQTTSNMRnhAe1YlFhQ7aezhSfoxDo91I+UfdKgmft7IsVC67EIbafAZqgXa1Pzv1onMf0rP2UyTgyVZP5RP+HIRGh6PeoxRYnhYwuYKGZ3RWSIFSbGZlSwIXiLJy9D87ziWb67KFWvszjycATHUAYPLqEKt1CDBhAQ8Ayv8OYo58V5dz7mrTknmzmEP3I+fwA7149e</latexit>

(Tw, S2)
<latexit sha1_base64="ske/saMr9+z45MdxKTbMnLlw/C8=">AAAB8HicbZDLSgMxFIbPeK31VnXpJliEClJmiqDLohuXFXuTdhgyaaYNTTJDklFK6VO4caGIWx/HnW9j2s5CW38IfPznHHLOHyacaeO6387K6tr6xmZuK7+9s7u3Xzg4bOo4VYQ2SMxj1Q6xppxJ2jDMcNpOFMUi5LQVDm+m9dYjVZrFsm5GCfUF7ksWMYKNtR5K9eDp/D6onAWFolt2Z0LL4GVQhEy1oPDV7cUkFVQawrHWHc9NjD/GyjDC6STfTTVNMBniPu1YlFhQ7Y9nC0/QqXV6KIqVfdKgmft7YoyF1iMR2k6BzUAv1qbmf7VOaqIrf8xkkhoqyfyjKOXIxGh6PeoxRYnhIwuYKGZ3RWSAFSbGZpS3IXiLJy9Ds1L2LN9dFKvXWRw5OIYTKIEHl1CFW6hBAwgIeIZXeHOU8+K8Ox/z1hUnmzmCP3I+fwA9XI9f</latexit><latexit sha1_base64="ske/saMr9+z45MdxKTbMnLlw/C8=">AAAB8HicbZDLSgMxFIbPeK31VnXpJliEClJmiqDLohuXFXuTdhgyaaYNTTJDklFK6VO4caGIWx/HnW9j2s5CW38IfPznHHLOHyacaeO6387K6tr6xmZuK7+9s7u3Xzg4bOo4VYQ2SMxj1Q6xppxJ2jDMcNpOFMUi5LQVDm+m9dYjVZrFsm5GCfUF7ksWMYKNtR5K9eDp/D6onAWFolt2Z0LL4GVQhEy1oPDV7cUkFVQawrHWHc9NjD/GyjDC6STfTTVNMBniPu1YlFhQ7Y9nC0/QqXV6KIqVfdKgmft7YoyF1iMR2k6BzUAv1qbmf7VOaqIrf8xkkhoqyfyjKOXIxGh6PeoxRYnhIwuYKGZ3RWSAFSbGZpS3IXiLJy9Ds1L2LN9dFKvXWRw5OIYTKIEHl1CFW6hBAwgIeIZXeHOU8+K8Ox/z1hUnmzmCP3I+fwA9XI9f</latexit><latexit sha1_base64="ske/saMr9+z45MdxKTbMnLlw/C8=">AAAB8HicbZDLSgMxFIbPeK31VnXpJliEClJmiqDLohuXFXuTdhgyaaYNTTJDklFK6VO4caGIWx/HnW9j2s5CW38IfPznHHLOHyacaeO6387K6tr6xmZuK7+9s7u3Xzg4bOo4VYQ2SMxj1Q6xppxJ2jDMcNpOFMUi5LQVDm+m9dYjVZrFsm5GCfUF7ksWMYKNtR5K9eDp/D6onAWFolt2Z0LL4GVQhEy1oPDV7cUkFVQawrHWHc9NjD/GyjDC6STfTTVNMBniPu1YlFhQ7Y9nC0/QqXV6KIqVfdKgmft7YoyF1iMR2k6BzUAv1qbmf7VOaqIrf8xkkhoqyfyjKOXIxGh6PeoxRYnhIwuYKGZ3RWSAFSbGZpS3IXiLJy9Ds1L2LN9dFKvXWRw5OIYTKIEHl1CFW6hBAwgIeIZXeHOU8+K8Ox/z1hUnmzmCP3I+fwA9XI9f</latexit><latexit sha1_base64="ske/saMr9+z45MdxKTbMnLlw/C8=">AAAB8HicbZDLSgMxFIbPeK31VnXpJliEClJmiqDLohuXFXuTdhgyaaYNTTJDklFK6VO4caGIWx/HnW9j2s5CW38IfPznHHLOHyacaeO6387K6tr6xmZuK7+9s7u3Xzg4bOo4VYQ2SMxj1Q6xppxJ2jDMcNpOFMUi5LQVDm+m9dYjVZrFsm5GCfUF7ksWMYKNtR5K9eDp/D6onAWFolt2Z0LL4GVQhEy1oPDV7cUkFVQawrHWHc9NjD/GyjDC6STfTTVNMBniPu1YlFhQ7Y9nC0/QqXV6KIqVfdKgmft7YoyF1iMR2k6BzUAv1qbmf7VOaqIrf8xkkhoqyfyjKOXIxGh6PeoxRYnhIwuYKGZ3RWSAFSbGZpS3IXiLJy9Ds1L2LN9dFKvXWRw5OIYTKIEHl1CFW6hBAwgIeIZXeHOU8+K8Ox/z1hUnmzmCP3I+fwA9XI9f</latexit>

(Tk, S2)
<latexit sha1_base64="H7wgFK40mmR/jLsf9LSsCCEATLE=">AAAB8HicbZDLSgMxFIbP1Futt6pLN8EiVJAyUwRdFt24rNibtMOQSTNtaJIZkoxQSp/CjQtF3Po47nwb03YW2vpD4OM/55Bz/jDhTBvX/XZya+sbm1v57cLO7t7+QfHwqKXjVBHaJDGPVSfEmnImadMww2knURSLkNN2OLqd1dtPVGkWy4YZJ9QXeCBZxAg21nosN4LRxUNQPQ+KJbfizoVWwcugBJnqQfGr149JKqg0hGOtu56bGH+ClWGE02mhl2qaYDLCA9q1KLGg2p/MF56iM+v0URQr+6RBc/f3xAQLrccitJ0Cm6Fers3M/2rd1ETX/oTJJDVUksVHUcqRidHsetRnihLDxxYwUczuisgQK0yMzahgQ/CWT16FVrXiWb6/LNVusjjycAKnUAYPrqAGd1CHJhAQ8Ayv8OYo58V5dz4WrTknmzmGP3I+fwAq8I9T</latexit><latexit sha1_base64="H7wgFK40mmR/jLsf9LSsCCEATLE=">AAAB8HicbZDLSgMxFIbP1Futt6pLN8EiVJAyUwRdFt24rNibtMOQSTNtaJIZkoxQSp/CjQtF3Po47nwb03YW2vpD4OM/55Bz/jDhTBvX/XZya+sbm1v57cLO7t7+QfHwqKXjVBHaJDGPVSfEmnImadMww2knURSLkNN2OLqd1dtPVGkWy4YZJ9QXeCBZxAg21nosN4LRxUNQPQ+KJbfizoVWwcugBJnqQfGr149JKqg0hGOtu56bGH+ClWGE02mhl2qaYDLCA9q1KLGg2p/MF56iM+v0URQr+6RBc/f3xAQLrccitJ0Cm6Fers3M/2rd1ETX/oTJJDVUksVHUcqRidHsetRnihLDxxYwUczuisgQK0yMzahgQ/CWT16FVrXiWb6/LNVusjjycAKnUAYPrqAGd1CHJhAQ8Ayv8OYo58V5dz4WrTknmzmGP3I+fwAq8I9T</latexit><latexit sha1_base64="H7wgFK40mmR/jLsf9LSsCCEATLE=">AAAB8HicbZDLSgMxFIbP1Futt6pLN8EiVJAyUwRdFt24rNibtMOQSTNtaJIZkoxQSp/CjQtF3Po47nwb03YW2vpD4OM/55Bz/jDhTBvX/XZya+sbm1v57cLO7t7+QfHwqKXjVBHaJDGPVSfEmnImadMww2knURSLkNN2OLqd1dtPVGkWy4YZJ9QXeCBZxAg21nosN4LRxUNQPQ+KJbfizoVWwcugBJnqQfGr149JKqg0hGOtu56bGH+ClWGE02mhl2qaYDLCA9q1KLGg2p/MF56iM+v0URQr+6RBc/f3xAQLrccitJ0Cm6Fers3M/2rd1ETX/oTJJDVUksVHUcqRidHsetRnihLDxxYwUczuisgQK0yMzahgQ/CWT16FVrXiWb6/LNVusjjycAKnUAYPrqAGd1CHJhAQ8Ayv8OYo58V5dz4WrTknmzmGP3I+fwAq8I9T</latexit><latexit sha1_base64="H7wgFK40mmR/jLsf9LSsCCEATLE=">AAAB8HicbZDLSgMxFIbP1Futt6pLN8EiVJAyUwRdFt24rNibtMOQSTNtaJIZkoxQSp/CjQtF3Po47nwb03YW2vpD4OM/55Bz/jDhTBvX/XZya+sbm1v57cLO7t7+QfHwqKXjVBHaJDGPVSfEmnImadMww2knURSLkNN2OLqd1dtPVGkWy4YZJ9QXeCBZxAg21nosN4LRxUNQPQ+KJbfizoVWwcugBJnqQfGr149JKqg0hGOtu56bGH+ClWGE02mhl2qaYDLCA9q1KLGg2p/MF56iM+v0URQr+6RBc/f3xAQLrccitJ0Cm6Fers3M/2rd1ETX/oTJJDVUksVHUcqRidHsetRnihLDxxYwUczuisgQK0yMzahgQ/CWT16FVrXiWb6/LNVusjjycAKnUAYPrqAGd1CHJhAQ8Ayv8OYo58V5dz4WrTknmzmGP3I+fwAq8I9T</latexit>

(Tk, S1)
<latexit sha1_base64="37Tyv2QFVoMMDlkhi5yCQt/HF2I=">AAAB8HicbZDLSgMxFIbPeK31VnXpJliEClJmRNBl0Y3Lir1JOwyZNNOGJpkhyQhl6FO4caGIWx/HnW9j2s5CW38IfPznHHLOHyacaeO6387K6tr6xmZhq7i9s7u3Xzo4bOk4VYQ2Scxj1QmxppxJ2jTMcNpJFMUi5LQdjm6n9fYTVZrFsmHGCfUFHkgWMYKNtR4rjWB0/hB4Z0Gp7FbdmdAyeDmUIVc9KH31+jFJBZWGcKx113MT42dYGUY4nRR7qaYJJiM8oF2LEguq/Wy28ASdWqePoljZJw2aub8nMiy0HovQdgpshnqxNjX/q3VTE137GZNJaqgk84+ilCMTo+n1qM8UJYaPLWCimN0VkSFWmBibUdGG4C2evAyti6pn+f6yXLvJ4yjAMZxABTy4ghrcQR2aQEDAM7zCm6OcF+fd+Zi3rjj5zBH8kfP5Aylrj1I=</latexit><latexit sha1_base64="37Tyv2QFVoMMDlkhi5yCQt/HF2I=">AAAB8HicbZDLSgMxFIbPeK31VnXpJliEClJmRNBl0Y3Lir1JOwyZNNOGJpkhyQhl6FO4caGIWx/HnW9j2s5CW38IfPznHHLOHyacaeO6387K6tr6xmZhq7i9s7u3Xzo4bOk4VYQ2Scxj1QmxppxJ2jTMcNpJFMUi5LQdjm6n9fYTVZrFsmHGCfUFHkgWMYKNtR4rjWB0/hB4Z0Gp7FbdmdAyeDmUIVc9KH31+jFJBZWGcKx113MT42dYGUY4nRR7qaYJJiM8oF2LEguq/Wy28ASdWqePoljZJw2aub8nMiy0HovQdgpshnqxNjX/q3VTE137GZNJaqgk84+ilCMTo+n1qM8UJYaPLWCimN0VkSFWmBibUdGG4C2evAyti6pn+f6yXLvJ4yjAMZxABTy4ghrcQR2aQEDAM7zCm6OcF+fd+Zi3rjj5zBH8kfP5Aylrj1I=</latexit><latexit sha1_base64="37Tyv2QFVoMMDlkhi5yCQt/HF2I=">AAAB8HicbZDLSgMxFIbPeK31VnXpJliEClJmRNBl0Y3Lir1JOwyZNNOGJpkhyQhl6FO4caGIWx/HnW9j2s5CW38IfPznHHLOHyacaeO6387K6tr6xmZhq7i9s7u3Xzo4bOk4VYQ2Scxj1QmxppxJ2jTMcNpJFMUi5LQdjm6n9fYTVZrFsmHGCfUFHkgWMYKNtR4rjWB0/hB4Z0Gp7FbdmdAyeDmUIVc9KH31+jFJBZWGcKx113MT42dYGUY4nRR7qaYJJiM8oF2LEguq/Wy28ASdWqePoljZJw2aub8nMiy0HovQdgpshnqxNjX/q3VTE137GZNJaqgk84+ilCMTo+n1qM8UJYaPLWCimN0VkSFWmBibUdGG4C2evAyti6pn+f6yXLvJ4yjAMZxABTy4ghrcQR2aQEDAM7zCm6OcF+fd+Zi3rjj5zBH8kfP5Aylrj1I=</latexit><latexit sha1_base64="37Tyv2QFVoMMDlkhi5yCQt/HF2I=">AAAB8HicbZDLSgMxFIbPeK31VnXpJliEClJmRNBl0Y3Lir1JOwyZNNOGJpkhyQhl6FO4caGIWx/HnW9j2s5CW38IfPznHHLOHyacaeO6387K6tr6xmZhq7i9s7u3Xzo4bOk4VYQ2Scxj1QmxppxJ2jTMcNpJFMUi5LQdjm6n9fYTVZrFsmHGCfUFHkgWMYKNtR4rjWB0/hB4Z0Gp7FbdmdAyeDmUIVc9KH31+jFJBZWGcKx113MT42dYGUY4nRR7qaYJJiM8oF2LEguq/Wy28ASdWqePoljZJw2aub8nMiy0HovQdgpshnqxNjX/q3VTE137GZNJaqgk84+ilCMTo+n1qM8UJYaPLWCimN0VkSFWmBibUdGG4C2evAyti6pn+f6yXLvJ4yjAMZxABTy4ghrcQR2aQEDAM7zCm6OcF+fd+Zi3rjj5zBH8kfP5Aylrj1I=</latexit>

∆Sw/k,g : Entropieänd. Gas

∆Sw/k : Entropieänd. Reservoire

Prozessführung im Detail: T − S

1. Reversible isotherme Expansion bei Tw

(Tw ,S1)→ (Tw ,S2):

∆Sw,g = S2 − S1 = Qw
Tw

= −∆Sw

2. Reversible adiabatische Expansion: δQ = 0

∆S adb = 0

3. Reversible isotherme Kompression bei Tk

(Tk ,S2)→ (Tk ,S1):

∆Sk,g = − |Qk |
Tk

= Qw−|W |
Tk

= −∆Sk

4. Reversible adiabatische Kompression: δQ = 0

∆S adb = 0

∆SAS = ∆Sw,g +∆Sk,g , ∆Sges = ∆SAS+∆Sw +∆Sk
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6. THERMODYNAMISCHE PROZESSE

Wir stellen fest:

(
V2

V1

)γ−1

=

(
V3

V4

)γ−1

bzw.
V2

V1
=

V3

V4

durch Dividieren der beiden adiabaten Gleichungen

Der Quotient beider Wärmemengen ist
|Qk |
Qw

=
Tk ln V3

V4

Tw ln V2
V1

=
Tk ln V2

V1

Tw ln V2
V1

=
Tk

Tw

⇒
|Qk |
Tk

=
Qw

Tw

Entropiebilanz: ∆SAS = 0, ∆Sges = 0

Wirkungsgrad: η = 1− Qk
Qw

= 1− Tk
Tw

= ηmax

Carnot-Maschine: effizienteste Wärmekraftmaschine⇔ theoretische Obergrenze der
Effizienz
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6. THERMODYNAMISCHE PROZESSE

Beispiel: Dampfmaschine mit Tw = 100◦C und Tk = 0◦C

Höchster Wirkungsgrad =̂ Carnot-Wirkungsgrad:

ηmax = 1− Tk
Tw

= 1− 273 K
373 K = 0.268 oder 26.8 %.

Beispiel: Wärmekraftmaschine nimmt 200 J Wärme aus Reservoir mit 373 K
auf, verrichtet 48 J Arbeit und gibt 152 J Wärme an Reservoir mit 273 K ab.

Wieviel Arbeit geht pro Zyklus ver-
loren?

Tw = 373K
<latexit sha1_base64="GsbzUMw8YhmYbEPd7opNUAdaIJc=">AAAB/nicbZDLSsNAFIYn9VbrLSqu3AwWwYWUxAp1IxTdCG4q9AZNCJPppB06uTBzopZQ8FXcuFDErc/hzrdxello6w8DH/85h3Pm9xPBFVjWt5FbWl5ZXcuvFzY2t7Z3zN29popTSVmDxiKWbZ8oJnjEGsBBsHYiGQl9wVr+4Hpcb90zqXgc1WGYMDckvYgHnBLQlmce1L0HfInLlTJ2TrED7BGy25FnFq2SNRFeBHsGRTRTzTO/nG5M05BFQAVRqmNbCbgZkcCpYKOCkyqWEDogPdbRGJGQKTebnD/Cx9rp4iCW+kWAJ+7viYyESg1DX3eGBPpqvjY2/6t1Uggu3IxHSQosotNFQSowxHicBe5yySiIoQZCJde3YtonklDQiRV0CPb8lxeheVayNd+dF6tXszjy6BAdoRNkowqqohtUQw1EUYae0St6M56MF+Pd+Ji25ozZzD76I+PzB4eTk+0=</latexit><latexit sha1_base64="GsbzUMw8YhmYbEPd7opNUAdaIJc=">AAAB/nicbZDLSsNAFIYn9VbrLSqu3AwWwYWUxAp1IxTdCG4q9AZNCJPppB06uTBzopZQ8FXcuFDErc/hzrdxello6w8DH/85h3Pm9xPBFVjWt5FbWl5ZXcuvFzY2t7Z3zN29popTSVmDxiKWbZ8oJnjEGsBBsHYiGQl9wVr+4Hpcb90zqXgc1WGYMDckvYgHnBLQlmce1L0HfInLlTJ2TrED7BGy25FnFq2SNRFeBHsGRTRTzTO/nG5M05BFQAVRqmNbCbgZkcCpYKOCkyqWEDogPdbRGJGQKTebnD/Cx9rp4iCW+kWAJ+7viYyESg1DX3eGBPpqvjY2/6t1Uggu3IxHSQosotNFQSowxHicBe5yySiIoQZCJde3YtonklDQiRV0CPb8lxeheVayNd+dF6tXszjy6BAdoRNkowqqohtUQw1EUYae0St6M56MF+Pd+Ji25ozZzD76I+PzB4eTk+0=</latexit><latexit sha1_base64="GsbzUMw8YhmYbEPd7opNUAdaIJc=">AAAB/nicbZDLSsNAFIYn9VbrLSqu3AwWwYWUxAp1IxTdCG4q9AZNCJPppB06uTBzopZQ8FXcuFDErc/hzrdxello6w8DH/85h3Pm9xPBFVjWt5FbWl5ZXcuvFzY2t7Z3zN29popTSVmDxiKWbZ8oJnjEGsBBsHYiGQl9wVr+4Hpcb90zqXgc1WGYMDckvYgHnBLQlmce1L0HfInLlTJ2TrED7BGy25FnFq2SNRFeBHsGRTRTzTO/nG5M05BFQAVRqmNbCbgZkcCpYKOCkyqWEDogPdbRGJGQKTebnD/Cx9rp4iCW+kWAJ+7viYyESg1DX3eGBPpqvjY2/6t1Uggu3IxHSQosotNFQSowxHicBe5yySiIoQZCJde3YtonklDQiRV0CPb8lxeheVayNd+dF6tXszjy6BAdoRNkowqqohtUQw1EUYae0St6M56MF+Pd+Ji25ozZzD76I+PzB4eTk+0=</latexit><latexit sha1_base64="GsbzUMw8YhmYbEPd7opNUAdaIJc=">AAAB/nicbZDLSsNAFIYn9VbrLSqu3AwWwYWUxAp1IxTdCG4q9AZNCJPppB06uTBzopZQ8FXcuFDErc/hzrdxello6w8DH/85h3Pm9xPBFVjWt5FbWl5ZXcuvFzY2t7Z3zN29popTSVmDxiKWbZ8oJnjEGsBBsHYiGQl9wVr+4Hpcb90zqXgc1WGYMDckvYgHnBLQlmce1L0HfInLlTJ2TrED7BGy25FnFq2SNRFeBHsGRTRTzTO/nG5M05BFQAVRqmNbCbgZkcCpYKOCkyqWEDogPdbRGJGQKTebnD/Cx9rp4iCW+kWAJ+7viYyESg1DX3eGBPpqvjY2/6t1Uggu3IxHSQosotNFQSowxHicBe5yySiIoQZCJde3YtonklDQiRV0CPb8lxeheVayNd+dF6tXszjy6BAdoRNkowqqohtUQw1EUYae0St6M56MF+Pd+Ji25ozZzD76I+PzB4eTk+0=</latexit>

Tk = 273K
<latexit sha1_base64="bmTBoLgzC3TwP/qJlEKD3wEWkKc=">AAAB/nicbZDLSsNAFIYnXmu9RcWVm8EiuJCSVKFuhKIbwU2F3qAJYTKdtEMnF2ZOxBIKvoobF4q49Tnc+TZO2yy09YeBj/+cwznz+4ngCizr21haXlldWy9sFDe3tnd2zb39lopTSVmTxiKWHZ8oJnjEmsBBsE4iGQl9wdr+8GZSbz8wqXgcNWCUMDck/YgHnBLQlmceNrwhvsKV6jl2zrAD7BGyu7FnlqyyNRVeBDuHEspV98wvpxfTNGQRUEGU6tpWAm5GJHAq2LjopIolhA5Jn3U1RiRkys2m54/xiXZ6OIilfhHgqft7IiOhUqPQ150hgYGar03M/2rdFIJLN+NRkgKL6GxRkAoMMZ5kgXtcMgpipIFQyfWtmA6IJBR0YkUdgj3/5UVoVcq25vuLUu06j6OAjtAxOkU2qqIaukV11EQUZegZvaI348l4Md6Nj1nrkpHPHKA/Mj5/AHL5k+A=</latexit><latexit sha1_base64="bmTBoLgzC3TwP/qJlEKD3wEWkKc=">AAAB/nicbZDLSsNAFIYnXmu9RcWVm8EiuJCSVKFuhKIbwU2F3qAJYTKdtEMnF2ZOxBIKvoobF4q49Tnc+TZO2yy09YeBj/+cwznz+4ngCizr21haXlldWy9sFDe3tnd2zb39lopTSVmTxiKWHZ8oJnjEmsBBsE4iGQl9wdr+8GZSbz8wqXgcNWCUMDck/YgHnBLQlmceNrwhvsKV6jl2zrAD7BGyu7FnlqyyNRVeBDuHEspV98wvpxfTNGQRUEGU6tpWAm5GJHAq2LjopIolhA5Jn3U1RiRkys2m54/xiXZ6OIilfhHgqft7IiOhUqPQ150hgYGar03M/2rdFIJLN+NRkgKL6GxRkAoMMZ5kgXtcMgpipIFQyfWtmA6IJBR0YkUdgj3/5UVoVcq25vuLUu06j6OAjtAxOkU2qqIaukV11EQUZegZvaI348l4Md6Nj1nrkpHPHKA/Mj5/AHL5k+A=</latexit><latexit sha1_base64="bmTBoLgzC3TwP/qJlEKD3wEWkKc=">AAAB/nicbZDLSsNAFIYnXmu9RcWVm8EiuJCSVKFuhKIbwU2F3qAJYTKdtEMnF2ZOxBIKvoobF4q49Tnc+TZO2yy09YeBj/+cwznz+4ngCizr21haXlldWy9sFDe3tnd2zb39lopTSVmTxiKWHZ8oJnjEmsBBsE4iGQl9wdr+8GZSbz8wqXgcNWCUMDck/YgHnBLQlmceNrwhvsKV6jl2zrAD7BGyu7FnlqyyNRVeBDuHEspV98wvpxfTNGQRUEGU6tpWAm5GJHAq2LjopIolhA5Jn3U1RiRkys2m54/xiXZ6OIilfhHgqft7IiOhUqPQ150hgYGar03M/2rdFIJLN+NRkgKL6GxRkAoMMZ5kgXtcMgpipIFQyfWtmA6IJBR0YkUdgj3/5UVoVcq25vuLUu06j6OAjtAxOkU2qqIaukV11EQUZegZvaI348l4Md6Nj1nrkpHPHKA/Mj5/AHL5k+A=</latexit><latexit sha1_base64="bmTBoLgzC3TwP/qJlEKD3wEWkKc=">AAAB/nicbZDLSsNAFIYnXmu9RcWVm8EiuJCSVKFuhKIbwU2F3qAJYTKdtEMnF2ZOxBIKvoobF4q49Tnc+TZO2yy09YeBj/+cwznz+4ngCizr21haXlldWy9sFDe3tnd2zb39lopTSVmTxiKWHZ8oJnjEmsBBsE4iGQl9wdr+8GZSbz8wqXgcNWCUMDck/YgHnBLQlmceNrwhvsKV6jl2zrAD7BGyu7FnlqyyNRVeBDuHEspV98wvpxfTNGQRUEGU6tpWAm5GJHAq2LjopIolhA5Jn3U1RiRkys2m54/xiXZ6OIilfhHgqft7IiOhUqPQ150hgYGar03M/2rdFIJLN+NRkgKL6GxRkAoMMZ5kgXtcMgpipIFQyfWtmA6IJBR0YkUdgj3/5UVoVcq25vuLUu06j6OAjtAxOkU2qqIaukV11EQUZegZvaI348l4Md6Nj1nrkpHPHKA/Mj5/AHL5k+A=</latexit>

W = 48 J
<latexit sha1_base64="yOyVDCaCePjcPo9AVGV59sBwtxM=">AAAB+3icbZDLSsNAFIYnXmu9xbp0M1gEF1ISKdiNUHQjrirYCzShTKaTduhkEmZOpCX0Vdy4UMStL+LOt3HaZqGtPwx8/Occzpk/SATX4Djf1tr6xubWdmGnuLu3f3BoH5VaOk4VZU0ai1h1AqKZ4JI1gYNgnUQxEgWCtYPR7azefmJK81g+wiRhfkQGkoecEjBWzy618TWu1rB3gT1gY8jupz277FScufAquDmUUa5Gz/7y+jFNIyaBCqJ113US8DOigFPBpkUv1SwhdEQGrGtQkohpP5vfPsVnxunjMFbmScBz9/dERiKtJ1FgOiMCQ71cm5n/1bophDU/4zJJgUm6WBSmAkOMZ0HgPleMgpgYIFRxcyumQ6IIBRNX0YTgLn95FVqXFdfwQ7Vcv8njKKATdIrOkYuuUB3doQZqIorG6Bm9ojdrar1Y79bHonXNymeO0R9Znz95BZLK</latexit><latexit sha1_base64="yOyVDCaCePjcPo9AVGV59sBwtxM=">AAAB+3icbZDLSsNAFIYnXmu9xbp0M1gEF1ISKdiNUHQjrirYCzShTKaTduhkEmZOpCX0Vdy4UMStL+LOt3HaZqGtPwx8/Occzpk/SATX4Djf1tr6xubWdmGnuLu3f3BoH5VaOk4VZU0ai1h1AqKZ4JI1gYNgnUQxEgWCtYPR7azefmJK81g+wiRhfkQGkoecEjBWzy618TWu1rB3gT1gY8jupz277FScufAquDmUUa5Gz/7y+jFNIyaBCqJ113US8DOigFPBpkUv1SwhdEQGrGtQkohpP5vfPsVnxunjMFbmScBz9/dERiKtJ1FgOiMCQ71cm5n/1bophDU/4zJJgUm6WBSmAkOMZ0HgPleMgpgYIFRxcyumQ6IIBRNX0YTgLn95FVqXFdfwQ7Vcv8njKKATdIrOkYuuUB3doQZqIorG6Bm9ojdrar1Y79bHonXNymeO0R9Znz95BZLK</latexit><latexit sha1_base64="yOyVDCaCePjcPo9AVGV59sBwtxM=">AAAB+3icbZDLSsNAFIYnXmu9xbp0M1gEF1ISKdiNUHQjrirYCzShTKaTduhkEmZOpCX0Vdy4UMStL+LOt3HaZqGtPwx8/Occzpk/SATX4Djf1tr6xubWdmGnuLu3f3BoH5VaOk4VZU0ai1h1AqKZ4JI1gYNgnUQxEgWCtYPR7azefmJK81g+wiRhfkQGkoecEjBWzy618TWu1rB3gT1gY8jupz277FScufAquDmUUa5Gz/7y+jFNIyaBCqJ113US8DOigFPBpkUv1SwhdEQGrGtQkohpP5vfPsVnxunjMFbmScBz9/dERiKtJ1FgOiMCQ71cm5n/1bophDU/4zJJgUm6WBSmAkOMZ0HgPleMgpgYIFRxcyumQ6IIBRNX0YTgLn95FVqXFdfwQ7Vcv8njKKATdIrOkYuuUB3doQZqIorG6Bm9ojdrar1Y79bHonXNymeO0R9Znz95BZLK</latexit><latexit sha1_base64="yOyVDCaCePjcPo9AVGV59sBwtxM=">AAAB+3icbZDLSsNAFIYnXmu9xbp0M1gEF1ISKdiNUHQjrirYCzShTKaTduhkEmZOpCX0Vdy4UMStL+LOt3HaZqGtPwx8/Occzpk/SATX4Djf1tr6xubWdmGnuLu3f3BoH5VaOk4VZU0ai1h1AqKZ4JI1gYNgnUQxEgWCtYPR7azefmJK81g+wiRhfkQGkoecEjBWzy618TWu1rB3gT1gY8jupz277FScufAquDmUUa5Gz/7y+jFNIyaBCqJ113US8DOigFPBpkUv1SwhdEQGrGtQkohpP5vfPsVnxunjMFbmScBz9/dERiKtJ1FgOiMCQ71cm5n/1bophDU/4zJJgUm6WBSmAkOMZ0HgPleMgpgYIFRxcyumQ6IIBRNX0YTgLn95FVqXFdfwQ7Vcv8njKKATdIrOkYuuUB3doQZqIorG6Bm9ojdrar1Y79bHonXNymeO0R9Znz95BZLK</latexit>

Qw = 200 J
<latexit sha1_base64="Me5AGgRsPiey4pZnJ2vlYs1uSx8=">AAAB/nicbZDLSsNAFIYn9VbrLSqu3AwWwYWUpAi6EYpuxFUL9gJNCJPppB06uTBzopZQ8FXcuFDErc/hzrdx2mahrT8MfPznHM6Z308EV2BZ30ZhaXllda24XtrY3NreMXf3WipOJWVNGotYdnyimOARawIHwTqJZCT0BWv7w+tJvX3PpOJxdAejhLkh6Uc84JSAtjzzoOE94EtctSzsnGIH2CNkt2PPLFsVayq8CHYOZZSr7plfTi+macgioIIo1bWtBNyMSOBUsHHJSRVLCB2SPutqjEjIlJtNzx/jY+30cBBL/SLAU/f3REZCpUahrztDAgM1X5uY/9W6KQQXbsajJAUW0dmiIBUYYjzJAve4ZBTESAOhkutbMR0QSSjoxEo6BHv+y4vQqlZszY2zcu0qj6OIDtEROkE2Okc1dIPqqIkoytAzekVvxpPxYrwbH7PWgpHP7KM/Mj5/AHANk94=</latexit><latexit sha1_base64="Me5AGgRsPiey4pZnJ2vlYs1uSx8=">AAAB/nicbZDLSsNAFIYn9VbrLSqu3AwWwYWUpAi6EYpuxFUL9gJNCJPppB06uTBzopZQ8FXcuFDErc/hzrdx2mahrT8MfPznHM6Z308EV2BZ30ZhaXllda24XtrY3NreMXf3WipOJWVNGotYdnyimOARawIHwTqJZCT0BWv7w+tJvX3PpOJxdAejhLkh6Uc84JSAtjzzoOE94EtctSzsnGIH2CNkt2PPLFsVayq8CHYOZZSr7plfTi+macgioIIo1bWtBNyMSOBUsHHJSRVLCB2SPutqjEjIlJtNzx/jY+30cBBL/SLAU/f3REZCpUahrztDAgM1X5uY/9W6KQQXbsajJAUW0dmiIBUYYjzJAve4ZBTESAOhkutbMR0QSSjoxEo6BHv+y4vQqlZszY2zcu0qj6OIDtEROkE2Okc1dIPqqIkoytAzekVvxpPxYrwbH7PWgpHP7KM/Mj5/AHANk94=</latexit><latexit sha1_base64="Me5AGgRsPiey4pZnJ2vlYs1uSx8=">AAAB/nicbZDLSsNAFIYn9VbrLSqu3AwWwYWUpAi6EYpuxFUL9gJNCJPppB06uTBzopZQ8FXcuFDErc/hzrdx2mahrT8MfPznHM6Z308EV2BZ30ZhaXllda24XtrY3NreMXf3WipOJWVNGotYdnyimOARawIHwTqJZCT0BWv7w+tJvX3PpOJxdAejhLkh6Uc84JSAtjzzoOE94EtctSzsnGIH2CNkt2PPLFsVayq8CHYOZZSr7plfTi+macgioIIo1bWtBNyMSOBUsHHJSRVLCB2SPutqjEjIlJtNzx/jY+30cBBL/SLAU/f3REZCpUahrztDAgM1X5uY/9W6KQQXbsajJAUW0dmiIBUYYjzJAve4ZBTESAOhkutbMR0QSSjoxEo6BHv+y4vQqlZszY2zcu0qj6OIDtEROkE2Okc1dIPqqIkoytAzekVvxpPxYrwbH7PWgpHP7KM/Mj5/AHANk94=</latexit><latexit sha1_base64="Me5AGgRsPiey4pZnJ2vlYs1uSx8=">AAAB/nicbZDLSsNAFIYn9VbrLSqu3AwWwYWUpAi6EYpuxFUL9gJNCJPppB06uTBzopZQ8FXcuFDErc/hzrdx2mahrT8MfPznHM6Z308EV2BZ30ZhaXllda24XtrY3NreMXf3WipOJWVNGotYdnyimOARawIHwTqJZCT0BWv7w+tJvX3PpOJxdAejhLkh6Uc84JSAtjzzoOE94EtctSzsnGIH2CNkt2PPLFsVayq8CHYOZZSr7plfTi+macgioIIo1bWtBNyMSOBUsHHJSRVLCB2SPutqjEjIlJtNzx/jY+30cBBL/SLAU/f3REZCpUahrztDAgM1X5uY/9W6KQQXbsajJAUW0dmiIBUYYjzJAve4ZBTESAOhkutbMR0QSSjoxEo6BHv+y4vQqlZszY2zcu0qj6OIDtEROkE2Okc1dIPqqIkoytAzekVvxpPxYrwbH7PWgpHP7KM/Mj5/AHANk94=</latexit>

Qk = 152 J
<latexit sha1_base64="jDLRyumBdrUH/5wi5ohhhDxOhC4=">AAAB/nicbZDLSsNAFIYn9VbrLSqu3AwWwYWUpCi6EYpuxFUL9gJNCJPppB06uTBzIpZQ8FXcuFDErc/hzrdx2mahrT8MfPznHM6Z308EV2BZ30ZhaXllda24XtrY3NreMXf3WipOJWVNGotYdnyimOARawIHwTqJZCT0BWv7w5tJvf3ApOJxdA+jhLkh6Uc84JSAtjzzoOEN8RW2z6vYOcUOsEfI7saeWbYq1lR4EewcyihX3TO/nF5M05BFQAVRqmtbCbgZkcCpYOOSkyqWEDokfdbVGJGQKTebnj/Gx9rp4SCW+kWAp+7viYyESo1CX3eGBAZqvjYx/6t1Uwgu3YxHSQosorNFQSowxHiSBe5xySiIkQZCJde3YjogklDQiZV0CPb8lxehVa3Ymhtn5dp1HkcRHaIjdIJsdIFq6BbVURNRlKFn9IrejCfjxXg3PmatBSOf2Ud/ZHz+AGZok9g=</latexit><latexit sha1_base64="jDLRyumBdrUH/5wi5ohhhDxOhC4=">AAAB/nicbZDLSsNAFIYn9VbrLSqu3AwWwYWUpCi6EYpuxFUL9gJNCJPppB06uTBzIpZQ8FXcuFDErc/hzrdx2mahrT8MfPznHM6Z308EV2BZ30ZhaXllda24XtrY3NreMXf3WipOJWVNGotYdnyimOARawIHwTqJZCT0BWv7w5tJvf3ApOJxdA+jhLkh6Uc84JSAtjzzoOEN8RW2z6vYOcUOsEfI7saeWbYq1lR4EewcyihX3TO/nF5M05BFQAVRqmtbCbgZkcCpYOOSkyqWEDokfdbVGJGQKTebnj/Gx9rp4SCW+kWAp+7viYyESo1CX3eGBAZqvjYx/6t1Uwgu3YxHSQosorNFQSowxHiSBe5xySiIkQZCJde3YjogklDQiZV0CPb8lxehVa3Ymhtn5dp1HkcRHaIjdIJsdIFq6BbVURNRlKFn9IrejCfjxXg3PmatBSOf2Ud/ZHz+AGZok9g=</latexit><latexit sha1_base64="jDLRyumBdrUH/5wi5ohhhDxOhC4=">AAAB/nicbZDLSsNAFIYn9VbrLSqu3AwWwYWUpCi6EYpuxFUL9gJNCJPppB06uTBzIpZQ8FXcuFDErc/hzrdx2mahrT8MfPznHM6Z308EV2BZ30ZhaXllda24XtrY3NreMXf3WipOJWVNGotYdnyimOARawIHwTqJZCT0BWv7w5tJvf3ApOJxdA+jhLkh6Uc84JSAtjzzoOEN8RW2z6vYOcUOsEfI7saeWbYq1lR4EewcyihX3TO/nF5M05BFQAVRqmtbCbgZkcCpYOOSkyqWEDokfdbVGJGQKTebnj/Gx9rp4SCW+kWAp+7viYyESo1CX3eGBAZqvjYx/6t1Uwgu3YxHSQosorNFQSowxHiSBe5xySiIkQZCJde3YjogklDQiZV0CPb8lxehVa3Ymhtn5dp1HkcRHaIjdIJsdIFq6BbVURNRlKFn9IrejCfjxXg3PmatBSOf2Ud/ZHz+AGZok9g=</latexit><latexit sha1_base64="jDLRyumBdrUH/5wi5ohhhDxOhC4=">AAAB/nicbZDLSsNAFIYn9VbrLSqu3AwWwYWUpCi6EYpuxFUL9gJNCJPppB06uTBzIpZQ8FXcuFDErc/hzrdx2mahrT8MfPznHM6Z308EV2BZ30ZhaXllda24XtrY3NreMXf3WipOJWVNGotYdnyimOARawIHwTqJZCT0BWv7w5tJvf3ApOJxdA+jhLkh6Uc84JSAtjzzoOEN8RW2z6vYOcUOsEfI7saeWbYq1lR4EewcyihX3TO/nF5M05BFQAVRqmtbCbgZkcCpYOOSkyqWEDokfdbVGJGQKTebnj/Gx9rp4SCW+kWAp+7viYyESo1CX3eGBAZqvjYx/6t1Uwgu3YxHSQosorNFQSowxHiSBe5xySiIkQZCJde3YjogklDQiZV0CPb8lxehVa3Ymhtn5dp1HkcRHaIjdIJsdIFq6BbVURNRlKFn9IrejCfjxXg3PmatBSOf2Ud/ZHz+AGZok9g=</latexit>
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6. THERMODYNAMISCHE PROZESSE

”Verlorene” Arbeit: Differenz zwischen theoretisch erzielbaren und tatsächlicher
Arbeit

Wverl = |Wmax| − |W |

Maximale Arbeit: Wmax = ηmax Qw

denn η = W
Qw

und ηmax = 1− Tk
Tw

= 0.268

”Verlorene” Arbeit:

Wverl = ηmax Qw − |W | = 0.268× 200 J− 48 J = 53.6 J− 48 J = 5.6 J
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6. THERMODYNAMISCHE PROZESSE

6.4 Verschiedene Wärmekraftmaschinen

Stirling-Motor: Arbeitsmedium: Gas (z.B. He)

Gas fest eingeschlossen im Zylinder

Pendelt zwischen heißem und kaltem
Reservoir

Sehr einfache Bauart, beliebige
kontinuierliche Wärmequelle

Prozesszyklus: 2 Isotherme, 2 Isochore
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6. THERMODYNAMISCHE PROZESSE
P<latexit sha1_base64="DUK8772RZQVXwIeQPAGNJiA+GCA=">AAAB6HicbVDLSsNAFL2pr1pfVZduBovgqiQi6LLoxmUL9gFtkMn0ph07mYSZiVBCv8CNC0Xc+knu/BsnbRbaemDgcM65zL0nSATXxnW/ndLa+sbmVnm7srO7t39QPTzq6DhVDNssFrHqBVSj4BLbhhuBvUQhjQKB3WBym/vdJ1Sax/LeTBP0IzqSPOSMGiu1mg/Vmlt35yCrxCtIDQrY/NdgGLM0QmmYoFr3PTcxfkaV4UzgrDJINSaUTegI+5ZKGqH2s/miM3JmlSEJY2WfNGSu/p7IaKT1NApsMqJmrJe9XPzP66cmvPYzLpPUoGSLj8JUEBOT/Goy5AqZEVNLKFPc7krYmCrKjO2mYkvwlk9eJZ2Lumd567LWuCnqKMMJnMI5eHAFDbiDJrSBAcIzvMKb8+i8OO/OxyJacoqZY/gD5/MHqZuM1A==</latexit><latexit sha1_base64="DUK8772RZQVXwIeQPAGNJiA+GCA=">AAAB6HicbVDLSsNAFL2pr1pfVZduBovgqiQi6LLoxmUL9gFtkMn0ph07mYSZiVBCv8CNC0Xc+knu/BsnbRbaemDgcM65zL0nSATXxnW/ndLa+sbmVnm7srO7t39QPTzq6DhVDNssFrHqBVSj4BLbhhuBvUQhjQKB3WBym/vdJ1Sax/LeTBP0IzqSPOSMGiu1mg/Vmlt35yCrxCtIDQrY/NdgGLM0QmmYoFr3PTcxfkaV4UzgrDJINSaUTegI+5ZKGqH2s/miM3JmlSEJY2WfNGSu/p7IaKT1NApsMqJmrJe9XPzP66cmvPYzLpPUoGSLj8JUEBOT/Goy5AqZEVNLKFPc7krYmCrKjO2mYkvwlk9eJZ2Lumd567LWuCnqKMMJnMI5eHAFDbiDJrSBAcIzvMKb8+i8OO/OxyJacoqZY/gD5/MHqZuM1A==</latexit><latexit sha1_base64="DUK8772RZQVXwIeQPAGNJiA+GCA=">AAAB6HicbVDLSsNAFL2pr1pfVZduBovgqiQi6LLoxmUL9gFtkMn0ph07mYSZiVBCv8CNC0Xc+knu/BsnbRbaemDgcM65zL0nSATXxnW/ndLa+sbmVnm7srO7t39QPTzq6DhVDNssFrHqBVSj4BLbhhuBvUQhjQKB3WBym/vdJ1Sax/LeTBP0IzqSPOSMGiu1mg/Vmlt35yCrxCtIDQrY/NdgGLM0QmmYoFr3PTcxfkaV4UzgrDJINSaUTegI+5ZKGqH2s/miM3JmlSEJY2WfNGSu/p7IaKT1NApsMqJmrJe9XPzP66cmvPYzLpPUoGSLj8JUEBOT/Goy5AqZEVNLKFPc7krYmCrKjO2mYkvwlk9eJZ2Lumd567LWuCnqKMMJnMI5eHAFDbiDJrSBAcIzvMKb8+i8OO/OxyJacoqZY/gD5/MHqZuM1A==</latexit><latexit sha1_base64="DUK8772RZQVXwIeQPAGNJiA+GCA=">AAAB6HicbVDLSsNAFL2pr1pfVZduBovgqiQi6LLoxmUL9gFtkMn0ph07mYSZiVBCv8CNC0Xc+knu/BsnbRbaemDgcM65zL0nSATXxnW/ndLa+sbmVnm7srO7t39QPTzq6DhVDNssFrHqBVSj4BLbhhuBvUQhjQKB3WBym/vdJ1Sax/LeTBP0IzqSPOSMGiu1mg/Vmlt35yCrxCtIDQrY/NdgGLM0QmmYoFr3PTcxfkaV4UzgrDJINSaUTegI+5ZKGqH2s/miM3JmlSEJY2WfNGSu/p7IaKT1NApsMqJmrJe9XPzP66cmvPYzLpPUoGSLj8JUEBOT/Goy5AqZEVNLKFPc7krYmCrKjO2mYkvwlk9eJZ2Lumd567LWuCnqKMMJnMI5eHAFDbiDJrSBAcIzvMKb8+i8OO/OxyJacoqZY/gD5/MHqZuM1A==</latexit>

V
<latexit sha1_base64="0mWsPF5SvefKUF93elLIWW/42x8=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjrWZ7UK64VXchsg5eDhXI1RiUv/rDmKURSsME1brnuYnxM6oMZwJnpX6qMaFsQkfYsyhphNrPFovOyIV1hiSMlX3SkIX7eyKjkdbTKLCdETVjvVqbm//VeqkJb/yMyyQ1KNnyozAVxMRkfjUZcoXMiKkFyhS3uxI2pooyY7Mp2RC81ZPXoX1V9Sw3ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9yPn8AsrOM2g==</latexit><latexit sha1_base64="0mWsPF5SvefKUF93elLIWW/42x8=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjrWZ7UK64VXchsg5eDhXI1RiUv/rDmKURSsME1brnuYnxM6oMZwJnpX6qMaFsQkfYsyhphNrPFovOyIV1hiSMlX3SkIX7eyKjkdbTKLCdETVjvVqbm//VeqkJb/yMyyQ1KNnyozAVxMRkfjUZcoXMiKkFyhS3uxI2pooyY7Mp2RC81ZPXoX1V9Sw3ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9yPn8AsrOM2g==</latexit><latexit sha1_base64="0mWsPF5SvefKUF93elLIWW/42x8=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjrWZ7UK64VXchsg5eDhXI1RiUv/rDmKURSsME1brnuYnxM6oMZwJnpX6qMaFsQkfYsyhphNrPFovOyIV1hiSMlX3SkIX7eyKjkdbTKLCdETVjvVqbm//VeqkJb/yMyyQ1KNnyozAVxMRkfjUZcoXMiKkFyhS3uxI2pooyY7Mp2RC81ZPXoX1V9Sw3ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9yPn8AsrOM2g==</latexit><latexit sha1_base64="0mWsPF5SvefKUF93elLIWW/42x8=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjrWZ7UK64VXchsg5eDhXI1RiUv/rDmKURSsME1brnuYnxM6oMZwJnpX6qMaFsQkfYsyhphNrPFovOyIV1hiSMlX3SkIX7eyKjkdbTKLCdETVjvVqbm//VeqkJb/yMyyQ1KNnyozAVxMRkfjUZcoXMiKkFyhS3uxI2pooyY7Mp2RC81ZPXoX1V9Sw3ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9yPn8AsrOM2g==</latexit>

(P1, V1)
<latexit sha1_base64="A7HmU0rxgoNdf5DFmRcNS6r9x6c=">AAAB8HicbZDLSgMxFIbP1Futt6pLN8EiVJAyUwRdFt24rGAv0g5DJs20oUlmSDJCGfoUblwo4tbHcefbmLaz0NYfAh//OYec84cJZ9q47rdTWFvf2Nwqbpd2dvf2D8qHR20dp4rQFol5rLoh1pQzSVuGGU67iaJYhJx2wvHtrN55okqzWD6YSUJ9gYeSRYxgY63HajPwLtqBdx6UK27NnQutgpdDBXI1g/JXfxCTVFBpCMda9zw3MX6GlWGE02mpn2qaYDLGQ9qzKLGg2s/mC0/RmXUGKIqVfdKguft7IsNC64kIbafAZqSXazPzv1ovNdG1nzGZpIZKsvgoSjkyMZpdjwZMUWL4xAImitldERlhhYmxGZVsCN7yyavQrtc8y/eXlcZNHkcRTuAUquDBFTTgDprQAgICnuEV3hzlvDjvzseiteDkM8fwR87nD867jxc=</latexit><latexit sha1_base64="A7HmU0rxgoNdf5DFmRcNS6r9x6c=">AAAB8HicbZDLSgMxFIbP1Futt6pLN8EiVJAyUwRdFt24rGAv0g5DJs20oUlmSDJCGfoUblwo4tbHcefbmLaz0NYfAh//OYec84cJZ9q47rdTWFvf2Nwqbpd2dvf2D8qHR20dp4rQFol5rLoh1pQzSVuGGU67iaJYhJx2wvHtrN55okqzWD6YSUJ9gYeSRYxgY63HajPwLtqBdx6UK27NnQutgpdDBXI1g/JXfxCTVFBpCMda9zw3MX6GlWGE02mpn2qaYDLGQ9qzKLGg2s/mC0/RmXUGKIqVfdKguft7IsNC64kIbafAZqSXazPzv1ovNdG1nzGZpIZKsvgoSjkyMZpdjwZMUWL4xAImitldERlhhYmxGZVsCN7yyavQrtc8y/eXlcZNHkcRTuAUquDBFTTgDprQAgICnuEV3hzlvDjvzseiteDkM8fwR87nD867jxc=</latexit><latexit sha1_base64="A7HmU0rxgoNdf5DFmRcNS6r9x6c=">AAAB8HicbZDLSgMxFIbP1Futt6pLN8EiVJAyUwRdFt24rGAv0g5DJs20oUlmSDJCGfoUblwo4tbHcefbmLaz0NYfAh//OYec84cJZ9q47rdTWFvf2Nwqbpd2dvf2D8qHR20dp4rQFol5rLoh1pQzSVuGGU67iaJYhJx2wvHtrN55okqzWD6YSUJ9gYeSRYxgY63HajPwLtqBdx6UK27NnQutgpdDBXI1g/JXfxCTVFBpCMda9zw3MX6GlWGE02mpn2qaYDLGQ9qzKLGg2s/mC0/RmXUGKIqVfdKguft7IsNC64kIbafAZqSXazPzv1ovNdG1nzGZpIZKsvgoSjkyMZpdjwZMUWL4xAImitldERlhhYmxGZVsCN7yyavQrtc8y/eXlcZNHkcRTuAUquDBFTTgDprQAgICnuEV3hzlvDjvzseiteDkM8fwR87nD867jxc=</latexit><latexit sha1_base64="A7HmU0rxgoNdf5DFmRcNS6r9x6c=">AAAB8HicbZDLSgMxFIbP1Futt6pLN8EiVJAyUwRdFt24rGAv0g5DJs20oUlmSDJCGfoUblwo4tbHcefbmLaz0NYfAh//OYec84cJZ9q47rdTWFvf2Nwqbpd2dvf2D8qHR20dp4rQFol5rLoh1pQzSVuGGU67iaJYhJx2wvHtrN55okqzWD6YSUJ9gYeSRYxgY63HajPwLtqBdx6UK27NnQutgpdDBXI1g/JXfxCTVFBpCMda9zw3MX6GlWGE02mpn2qaYDLGQ9qzKLGg2s/mC0/RmXUGKIqVfdKguft7IsNC64kIbafAZqSXazPzv1ovNdG1nzGZpIZKsvgoSjkyMZpdjwZMUWL4xAImitldERlhhYmxGZVsCN7yyavQrtc8y/eXlcZNHkcRTuAUquDBFTTgDprQAgICnuEV3hzlvDjvzseiteDkM8fwR87nD867jxc=</latexit>

(P2, V2)
<latexit sha1_base64="zRxBWQtwc+0daz93C9Z1d/ks6Mo=">AAAB8HicbZDLSgMxFIbP1Futt6pLN8EiVJAyUwRdFt24rGAv0g5DJs20oUlmSDJCGfoUblwo4tbHcefbmLaz0NYfAh//OYec84cJZ9q47rdTWFvf2Nwqbpd2dvf2D8qHR20dp4rQFol5rLoh1pQzSVuGGU67iaJYhJx2wvHtrN55okqzWD6YSUJ9gYeSRYxgY63HajOoX7SD+nlQrrg1dy60Cl4OFcjVDMpf/UFMUkGlIRxr3fPcxPgZVoYRTqelfqppgskYD2nPosSCaj+bLzxFZ9YZoChW9kmD5u7viQwLrScitJ0Cm5Fers3M/2q91ETXfsZkkhoqyeKjKOXIxGh2PRowRYnhEwuYKGZ3RWSEFSbGZlSyIXjLJ69Cu17zLN9fVho3eRxFOIFTqIIHV9CAO2hCCwgIeIZXeHOU8+K8Ox+L1oKTzxzDHzmfP9HJjxk=</latexit><latexit sha1_base64="zRxBWQtwc+0daz93C9Z1d/ks6Mo=">AAAB8HicbZDLSgMxFIbP1Futt6pLN8EiVJAyUwRdFt24rGAv0g5DJs20oUlmSDJCGfoUblwo4tbHcefbmLaz0NYfAh//OYec84cJZ9q47rdTWFvf2Nwqbpd2dvf2D8qHR20dp4rQFol5rLoh1pQzSVuGGU67iaJYhJx2wvHtrN55okqzWD6YSUJ9gYeSRYxgY63HajOoX7SD+nlQrrg1dy60Cl4OFcjVDMpf/UFMUkGlIRxr3fPcxPgZVoYRTqelfqppgskYD2nPosSCaj+bLzxFZ9YZoChW9kmD5u7viQwLrScitJ0Cm5Fers3M/2q91ETXfsZkkhoqyeKjKOXIxGh2PRowRYnhEwuYKGZ3RWSEFSbGZlSyIXjLJ69Cu17zLN9fVho3eRxFOIFTqIIHV9CAO2hCCwgIeIZXeHOU8+K8Ox+L1oKTzxzDHzmfP9HJjxk=</latexit><latexit sha1_base64="zRxBWQtwc+0daz93C9Z1d/ks6Mo=">AAAB8HicbZDLSgMxFIbP1Futt6pLN8EiVJAyUwRdFt24rGAv0g5DJs20oUlmSDJCGfoUblwo4tbHcefbmLaz0NYfAh//OYec84cJZ9q47rdTWFvf2Nwqbpd2dvf2D8qHR20dp4rQFol5rLoh1pQzSVuGGU67iaJYhJx2wvHtrN55okqzWD6YSUJ9gYeSRYxgY63HajOoX7SD+nlQrrg1dy60Cl4OFcjVDMpf/UFMUkGlIRxr3fPcxPgZVoYRTqelfqppgskYD2nPosSCaj+bLzxFZ9YZoChW9kmD5u7viQwLrScitJ0Cm5Fers3M/2q91ETXfsZkkhoqyeKjKOXIxGh2PRowRYnhEwuYKGZ3RWSEFSbGZlSyIXjLJ69Cu17zLN9fVho3eRxFOIFTqIIHV9CAO2hCCwgIeIZXeHOU8+K8Ox+L1oKTzxzDHzmfP9HJjxk=</latexit><latexit sha1_base64="zRxBWQtwc+0daz93C9Z1d/ks6Mo=">AAAB8HicbZDLSgMxFIbP1Futt6pLN8EiVJAyUwRdFt24rGAv0g5DJs20oUlmSDJCGfoUblwo4tbHcefbmLaz0NYfAh//OYec84cJZ9q47rdTWFvf2Nwqbpd2dvf2D8qHR20dp4rQFol5rLoh1pQzSVuGGU67iaJYhJx2wvHtrN55okqzWD6YSUJ9gYeSRYxgY63HajOoX7SD+nlQrrg1dy60Cl4OFcjVDMpf/UFMUkGlIRxr3fPcxPgZVoYRTqelfqppgskYD2nPosSCaj+bLzxFZ9YZoChW9kmD5u7viQwLrScitJ0Cm5Fers3M/2q91ETXfsZkkhoqyeKjKOXIxGh2PRowRYnhEwuYKGZ3RWSEFSbGZlSyIXjLJ69Cu17zLN9fVho3eRxFOIFTqIIHV9CAO2hCCwgIeIZXeHOU8+K8Ox+L1oKTzxzDHzmfP9HJjxk=</latexit>

(P3, V3)
<latexit sha1_base64="DPD4hvspXgTzIC/MftdgvssA9mQ=">AAAB8XicbZDLSgMxFIbPeK31VnXpJliEClJmrKDLohuXFewF22HIpJk2NMkMSUYoQ9/CjQtF3Po27nwb03YW2vpD4OM/55Bz/jDhTBvX/XZWVtfWNzYLW8Xtnd29/dLBYUvHqSK0SWIeq06INeVM0qZhhtNOoigWIaftcHQ7rbefqNIslg9mnFBf4IFkESPYWOux0ghq56gV1M6CUtmtujOhZfByKEOuRlD66vVjkgoqDeFY667nJsbPsDKMcDop9lJNE0xGeEC7FiUWVPvZbOMJOrVOH0Wxsk8aNHN/T2RYaD0Woe0U2Az1Ym1q/lfrpia69jMmk9RQSeYfRSlHJkbT81GfKUoMH1vARDG7KyJDrDAxNqSiDcFbPHkZWhdVz/L9Zbl+k8dRgGM4gQp4cAV1uIMGNIGAhGd4hTdHOy/Ou/Mxb11x8pkj+CPn8wcsEI9F</latexit><latexit sha1_base64="DPD4hvspXgTzIC/MftdgvssA9mQ=">AAAB8XicbZDLSgMxFIbPeK31VnXpJliEClJmrKDLohuXFewF22HIpJk2NMkMSUYoQ9/CjQtF3Po27nwb03YW2vpD4OM/55Bz/jDhTBvX/XZWVtfWNzYLW8Xtnd29/dLBYUvHqSK0SWIeq06INeVM0qZhhtNOoigWIaftcHQ7rbefqNIslg9mnFBf4IFkESPYWOux0ghq56gV1M6CUtmtujOhZfByKEOuRlD66vVjkgoqDeFY667nJsbPsDKMcDop9lJNE0xGeEC7FiUWVPvZbOMJOrVOH0Wxsk8aNHN/T2RYaD0Woe0U2Az1Ym1q/lfrpia69jMmk9RQSeYfRSlHJkbT81GfKUoMH1vARDG7KyJDrDAxNqSiDcFbPHkZWhdVz/L9Zbl+k8dRgGM4gQp4cAV1uIMGNIGAhGd4hTdHOy/Ou/Mxb11x8pkj+CPn8wcsEI9F</latexit><latexit sha1_base64="DPD4hvspXgTzIC/MftdgvssA9mQ=">AAAB8XicbZDLSgMxFIbPeK31VnXpJliEClJmrKDLohuXFewF22HIpJk2NMkMSUYoQ9/CjQtF3Po27nwb03YW2vpD4OM/55Bz/jDhTBvX/XZWVtfWNzYLW8Xtnd29/dLBYUvHqSK0SWIeq06INeVM0qZhhtNOoigWIaftcHQ7rbefqNIslg9mnFBf4IFkESPYWOux0ghq56gV1M6CUtmtujOhZfByKEOuRlD66vVjkgoqDeFY667nJsbPsDKMcDop9lJNE0xGeEC7FiUWVPvZbOMJOrVOH0Wxsk8aNHN/T2RYaD0Woe0U2Az1Ym1q/lfrpia69jMmk9RQSeYfRSlHJkbT81GfKUoMH1vARDG7KyJDrDAxNqSiDcFbPHkZWhdVz/L9Zbl+k8dRgGM4gQp4cAV1uIMGNIGAhGd4hTdHOy/Ou/Mxb11x8pkj+CPn8wcsEI9F</latexit><latexit sha1_base64="DPD4hvspXgTzIC/MftdgvssA9mQ=">AAAB8XicbZDLSgMxFIbPeK31VnXpJliEClJmrKDLohuXFewF22HIpJk2NMkMSUYoQ9/CjQtF3Po27nwb03YW2vpD4OM/55Bz/jDhTBvX/XZWVtfWNzYLW8Xtnd29/dLBYUvHqSK0SWIeq06INeVM0qZhhtNOoigWIaftcHQ7rbefqNIslg9mnFBf4IFkESPYWOux0ghq56gV1M6CUtmtujOhZfByKEOuRlD66vVjkgoqDeFY667nJsbPsDKMcDop9lJNE0xGeEC7FiUWVPvZbOMJOrVOH0Wxsk8aNHN/T2RYaD0Woe0U2Az1Ym1q/lfrpia69jMmk9RQSeYfRSlHJkbT81GfKUoMH1vARDG7KyJDrDAxNqSiDcFbPHkZWhdVz/L9Zbl+k8dRgGM4gQp4cAV1uIMGNIGAhGd4hTdHOy/Ou/Mxb11x8pkj+CPn8wcsEI9F</latexit>

(P4, V4)
<latexit sha1_base64="fH//aWqhpvUSvBKbAwOOjoLUtNs=">AAAB8XicbZDLSgMxFIZP6q3WW9Wlm2ARKkiZkYIui25cVrAXbIchk2ba0ExmSDJCGfoWblwo4ta3cefbmLaz0NYfAh//OYec8weJ4No4zjcqrK1vbG4Vt0s7u3v7B+XDo7aOU0VZi8YiVt2AaCa4ZC3DjWDdRDESBYJ1gvHtrN55YkrzWD6YScK8iAwlDzklxlqP1aZfv8Btv37ulytOzZkLr4KbQwVyNf3yV38Q0zRi0lBBtO65TmK8jCjDqWDTUj/VLCF0TIasZ1GSiGkvm288xWfWGeAwVvZJg+fu74mMRFpPosB2RsSM9HJtZv5X66UmvPYyLpPUMEkXH4WpwCbGs/PxgCtGjZhYIFRxuyumI6IINTakkg3BXT55FdqXNdfyfb3SuMnjKMIJnEIVXLiCBtxBE1pAQcIzvMIb0ugFvaOPRWsB5TPH8Efo8wcvH49H</latexit><latexit sha1_base64="fH//aWqhpvUSvBKbAwOOjoLUtNs=">AAAB8XicbZDLSgMxFIZP6q3WW9Wlm2ARKkiZkYIui25cVrAXbIchk2ba0ExmSDJCGfoWblwo4ta3cefbmLaz0NYfAh//OYec8weJ4No4zjcqrK1vbG4Vt0s7u3v7B+XDo7aOU0VZi8YiVt2AaCa4ZC3DjWDdRDESBYJ1gvHtrN55YkrzWD6YScK8iAwlDzklxlqP1aZfv8Btv37ulytOzZkLr4KbQwVyNf3yV38Q0zRi0lBBtO65TmK8jCjDqWDTUj/VLCF0TIasZ1GSiGkvm288xWfWGeAwVvZJg+fu74mMRFpPosB2RsSM9HJtZv5X66UmvPYyLpPUMEkXH4WpwCbGs/PxgCtGjZhYIFRxuyumI6IINTakkg3BXT55FdqXNdfyfb3SuMnjKMIJnEIVXLiCBtxBE1pAQcIzvMIb0ugFvaOPRWsB5TPH8Efo8wcvH49H</latexit><latexit sha1_base64="fH//aWqhpvUSvBKbAwOOjoLUtNs=">AAAB8XicbZDLSgMxFIZP6q3WW9Wlm2ARKkiZkYIui25cVrAXbIchk2ba0ExmSDJCGfoWblwo4ta3cefbmLaz0NYfAh//OYec8weJ4No4zjcqrK1vbG4Vt0s7u3v7B+XDo7aOU0VZi8YiVt2AaCa4ZC3DjWDdRDESBYJ1gvHtrN55YkrzWD6YScK8iAwlDzklxlqP1aZfv8Btv37ulytOzZkLr4KbQwVyNf3yV38Q0zRi0lBBtO65TmK8jCjDqWDTUj/VLCF0TIasZ1GSiGkvm288xWfWGeAwVvZJg+fu74mMRFpPosB2RsSM9HJtZv5X66UmvPYyLpPUMEkXH4WpwCbGs/PxgCtGjZhYIFRxuyumI6IINTakkg3BXT55FdqXNdfyfb3SuMnjKMIJnEIVXLiCBtxBE1pAQcIzvMIb0ugFvaOPRWsB5TPH8Efo8wcvH49H</latexit><latexit sha1_base64="fH//aWqhpvUSvBKbAwOOjoLUtNs=">AAAB8XicbZDLSgMxFIZP6q3WW9Wlm2ARKkiZkYIui25cVrAXbIchk2ba0ExmSDJCGfoWblwo4ta3cefbmLaz0NYfAh//OYec8weJ4No4zjcqrK1vbG4Vt0s7u3v7B+XDo7aOU0VZi8YiVt2AaCa4ZC3DjWDdRDESBYJ1gvHtrN55YkrzWD6YScK8iAwlDzklxlqP1aZfv8Btv37ulytOzZkLr4KbQwVyNf3yV38Q0zRi0lBBtO65TmK8jCjDqWDTUj/VLCF0TIasZ1GSiGkvm288xWfWGeAwVvZJg+fu74mMRFpPosB2RsSM9HJtZv5X66UmvPYyLpPUMEkXH4WpwCbGs/PxgCtGjZhYIFRxuyumI6IINTakkg3BXT55FdqXNdfyfb3SuMnjKMIJnEIVXLiCBtxBE1pAQcIzvMIb0ugFvaOPRWsB5TPH8Efo8wcvH49H</latexit>

isochorer Weg

isothermer Weg P V = const.
<latexit sha1_base64="d+148idxxRDr3wUMnMC7sNBOraw=">AAAB/3icbZDLSgMxFIYzXmu9jQpu3ASL4ELKjAi6EYpuXFawF+gMJZOmbWgmGZIzYhm78FXcuFDEra/hzrcxbWehrT8EPv5zDufkjxLBDXjet7OwuLS8slpYK65vbG5tuzu7daNSTVmNKqF0MyKGCS5ZDTgI1kw0I3EkWCMaXI/rjXumDVfyDoYJC2PSk7zLKQFrtd39Kg5OcB1f4gDYA2RUSQPlUdsteWVvIjwPfg4llKvadr+CjqJpzCRQQYxp+V4CYUY0cCrYqBikhiWEDkiPtSxKEjMTZpP7R/jIOh3cVdo+CXji/p7ISGzMMI5sZ0ygb2ZrY/O/WiuF7kWYcZmkwCSdLuqmAoPC4zBwh2tGQQwtEKq5vRXTPtGEgo2saEPwZ788D/XTsm/59qxUucrjKKADdIiOkY/OUQXdoCqqIYoe0TN6RW/Ok/PivDsf09YFJ5/ZQ3/kfP4AF2+U4A==</latexit><latexit sha1_base64="d+148idxxRDr3wUMnMC7sNBOraw=">AAAB/3icbZDLSgMxFIYzXmu9jQpu3ASL4ELKjAi6EYpuXFawF+gMJZOmbWgmGZIzYhm78FXcuFDEra/hzrcxbWehrT8EPv5zDufkjxLBDXjet7OwuLS8slpYK65vbG5tuzu7daNSTVmNKqF0MyKGCS5ZDTgI1kw0I3EkWCMaXI/rjXumDVfyDoYJC2PSk7zLKQFrtd39Kg5OcB1f4gDYA2RUSQPlUdsteWVvIjwPfg4llKvadr+CjqJpzCRQQYxp+V4CYUY0cCrYqBikhiWEDkiPtSxKEjMTZpP7R/jIOh3cVdo+CXji/p7ISGzMMI5sZ0ygb2ZrY/O/WiuF7kWYcZmkwCSdLuqmAoPC4zBwh2tGQQwtEKq5vRXTPtGEgo2saEPwZ788D/XTsm/59qxUucrjKKADdIiOkY/OUQXdoCqqIYoe0TN6RW/Ok/PivDsf09YFJ5/ZQ3/kfP4AF2+U4A==</latexit><latexit sha1_base64="d+148idxxRDr3wUMnMC7sNBOraw=">AAAB/3icbZDLSgMxFIYzXmu9jQpu3ASL4ELKjAi6EYpuXFawF+gMJZOmbWgmGZIzYhm78FXcuFDEra/hzrcxbWehrT8EPv5zDufkjxLBDXjet7OwuLS8slpYK65vbG5tuzu7daNSTVmNKqF0MyKGCS5ZDTgI1kw0I3EkWCMaXI/rjXumDVfyDoYJC2PSk7zLKQFrtd39Kg5OcB1f4gDYA2RUSQPlUdsteWVvIjwPfg4llKvadr+CjqJpzCRQQYxp+V4CYUY0cCrYqBikhiWEDkiPtSxKEjMTZpP7R/jIOh3cVdo+CXji/p7ISGzMMI5sZ0ygb2ZrY/O/WiuF7kWYcZmkwCSdLuqmAoPC4zBwh2tGQQwtEKq5vRXTPtGEgo2saEPwZ788D/XTsm/59qxUucrjKKADdIiOkY/OUQXdoCqqIYoe0TN6RW/Ok/PivDsf09YFJ5/ZQ3/kfP4AF2+U4A==</latexit><latexit sha1_base64="ck8pdC+ekZH4nUmSP+ZG7r8lEyk=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odOn4MoA7ncAFXEMIN3MEDdKALAhJ4hXdv4r15H6uuat66tDP4I+/zBzjGijg=</latexit><latexit sha1_base64="vyR2j7PQtpC7kJ3SdQEH8SfgjBA=">AAAB9HicbZBLSwMxFIXv+Ky16ujCjZtgEVxImXGjG0Fw47KCfUBnKJk004ZmMkNyRyxjF/4VNy4U8be489+YPhbaeiDwcU7CvTlRJoVBz/t2VlbX1jc2S1vl7crO7p67X2maNNeMN1gqU92OqOFSKN5AgZK3M81pEkneioY3k7z1wLURqbrHUcbDhPaViAWjaK2ue1gnwRlpkisSIH/EgqXKYG3cdatezZuKLIM/hyrMVe+6X0EvZXnCFTJJjen4XoZhQTUKJvm4HOSGZ5QNaZ93LCqacBMW0/3H5MQ6PRKn2h6FZOr+flHQxJhREtmbCcWBWcwm5n9ZJ8f4MiyEynLkis0GxbkkmJJJGaQnNGcoRxYo08LuStiAasrQVla2JfiLX16G5nnNt3znQQmO4BhOwYcLuIZbqEMDGDzBC7zBu/PsvDofs7pWnHlvB/BHzucPsBCTdg==</latexit><latexit sha1_base64="vyR2j7PQtpC7kJ3SdQEH8SfgjBA=">AAAB9HicbZBLSwMxFIXv+Ky16ujCjZtgEVxImXGjG0Fw47KCfUBnKJk004ZmMkNyRyxjF/4VNy4U8be489+YPhbaeiDwcU7CvTlRJoVBz/t2VlbX1jc2S1vl7crO7p67X2maNNeMN1gqU92OqOFSKN5AgZK3M81pEkneioY3k7z1wLURqbrHUcbDhPaViAWjaK2ue1gnwRlpkisSIH/EgqXKYG3cdatezZuKLIM/hyrMVe+6X0EvZXnCFTJJjen4XoZhQTUKJvm4HOSGZ5QNaZ93LCqacBMW0/3H5MQ6PRKn2h6FZOr+flHQxJhREtmbCcWBWcwm5n9ZJ8f4MiyEynLkis0GxbkkmJJJGaQnNGcoRxYo08LuStiAasrQVla2JfiLX16G5nnNt3znQQmO4BhOwYcLuIZbqEMDGDzBC7zBu/PsvDofs7pWnHlvB/BHzucPsBCTdg==</latexit><latexit sha1_base64="uKwqAm69EU92yHiRe7NGCj1qJr8=">AAAB/3icbZDLSgMxFIYz9VbrbVRw4yZYBBdSZtzoRii6cVnBXqAdSibNtKGZZEjOiGXswldx40IRt76GO9/GtJ2Ftv4Q+PjPOZyTP0wEN+B5305haXllda24XtrY3NrecXf3GkalmrI6VULpVkgME1yyOnAQrJVoRuJQsGY4vJ7Um/dMG67kHYwSFsSkL3nEKQFrdd2DGu6c4ga+xB1gD5BRJQ1Uxl237FW8qfAi+DmUUa5a1/3q9BRNYyaBCmJM2/cSCDKigVPBxqVOalhC6JD0WduiJDEzQTa9f4yPrdPDkdL2ScBT9/dERmJjRnFoO2MCAzNfm5j/1dopRBdBxmWSApN0tihKBQaFJ2HgHteMghhZIFRzeyumA6IJBRtZyYbgz395ERpnFd/yrVeuXuVxFNEhOkInyEfnqIpuUA3VEUWP6Bm9ojfnyXlx3p2PWWvByWf20R85nz8WL5Tc</latexit><latexit sha1_base64="d+148idxxRDr3wUMnMC7sNBOraw=">AAAB/3icbZDLSgMxFIYzXmu9jQpu3ASL4ELKjAi6EYpuXFawF+gMJZOmbWgmGZIzYhm78FXcuFDEra/hzrcxbWehrT8EPv5zDufkjxLBDXjet7OwuLS8slpYK65vbG5tuzu7daNSTVmNKqF0MyKGCS5ZDTgI1kw0I3EkWCMaXI/rjXumDVfyDoYJC2PSk7zLKQFrtd39Kg5OcB1f4gDYA2RUSQPlUdsteWVvIjwPfg4llKvadr+CjqJpzCRQQYxp+V4CYUY0cCrYqBikhiWEDkiPtSxKEjMTZpP7R/jIOh3cVdo+CXji/p7ISGzMMI5sZ0ygb2ZrY/O/WiuF7kWYcZmkwCSdLuqmAoPC4zBwh2tGQQwtEKq5vRXTPtGEgo2saEPwZ788D/XTsm/59qxUucrjKKADdIiOkY/OUQXdoCqqIYoe0TN6RW/Ok/PivDsf09YFJ5/ZQ3/kfP4AF2+U4A==</latexit><latexit sha1_base64="d+148idxxRDr3wUMnMC7sNBOraw=">AAAB/3icbZDLSgMxFIYzXmu9jQpu3ASL4ELKjAi6EYpuXFawF+gMJZOmbWgmGZIzYhm78FXcuFDEra/hzrcxbWehrT8EPv5zDufkjxLBDXjet7OwuLS8slpYK65vbG5tuzu7daNSTVmNKqF0MyKGCS5ZDTgI1kw0I3EkWCMaXI/rjXumDVfyDoYJC2PSk7zLKQFrtd39Kg5OcB1f4gDYA2RUSQPlUdsteWVvIjwPfg4llKvadr+CjqJpzCRQQYxp+V4CYUY0cCrYqBikhiWEDkiPtSxKEjMTZpP7R/jIOh3cVdo+CXji/p7ISGzMMI5sZ0ygb2ZrY/O/WiuF7kWYcZmkwCSdLuqmAoPC4zBwh2tGQQwtEKq5vRXTPtGEgo2saEPwZ788D/XTsm/59qxUucrjKKADdIiOkY/OUQXdoCqqIYoe0TN6RW/Ok/PivDsf09YFJ5/ZQ3/kfP4AF2+U4A==</latexit><latexit sha1_base64="d+148idxxRDr3wUMnMC7sNBOraw=">AAAB/3icbZDLSgMxFIYzXmu9jQpu3ASL4ELKjAi6EYpuXFawF+gMJZOmbWgmGZIzYhm78FXcuFDEra/hzrcxbWehrT8EPv5zDufkjxLBDXjet7OwuLS8slpYK65vbG5tuzu7daNSTVmNKqF0MyKGCS5ZDTgI1kw0I3EkWCMaXI/rjXumDVfyDoYJC2PSk7zLKQFrtd39Kg5OcB1f4gDYA2RUSQPlUdsteWVvIjwPfg4llKvadr+CjqJpzCRQQYxp+V4CYUY0cCrYqBikhiWEDkiPtSxKEjMTZpP7R/jIOh3cVdo+CXji/p7ISGzMMI5sZ0ygb2ZrY/O/WiuF7kWYcZmkwCSdLuqmAoPC4zBwh2tGQQwtEKq5vRXTPtGEgo2saEPwZ788D/XTsm/59qxUucrjKKADdIiOkY/OUQXdoCqqIYoe0TN6RW/Ok/PivDsf09YFJ5/ZQ3/kfP4AF2+U4A==</latexit><latexit sha1_base64="d+148idxxRDr3wUMnMC7sNBOraw=">AAAB/3icbZDLSgMxFIYzXmu9jQpu3ASL4ELKjAi6EYpuXFawF+gMJZOmbWgmGZIzYhm78FXcuFDEra/hzrcxbWehrT8EPv5zDufkjxLBDXjet7OwuLS8slpYK65vbG5tuzu7daNSTVmNKqF0MyKGCS5ZDTgI1kw0I3EkWCMaXI/rjXumDVfyDoYJC2PSk7zLKQFrtd39Kg5OcB1f4gDYA2RUSQPlUdsteWVvIjwPfg4llKvadr+CjqJpzCRQQYxp+V4CYUY0cCrYqBikhiWEDkiPtSxKEjMTZpP7R/jIOh3cVdo+CXji/p7ISGzMMI5sZ0ygb2ZrY/O/WiuF7kWYcZmkwCSdLuqmAoPC4zBwh2tGQQwtEKq5vRXTPtGEgo2saEPwZ788D/XTsm/59qxUucrjKKADdIiOkY/OUQXdoCqqIYoe0TN6RW/Ok/PivDsf09YFJ5/ZQ3/kfP4AF2+U4A==</latexit><latexit sha1_base64="d+148idxxRDr3wUMnMC7sNBOraw=">AAAB/3icbZDLSgMxFIYzXmu9jQpu3ASL4ELKjAi6EYpuXFawF+gMJZOmbWgmGZIzYhm78FXcuFDEra/hzrcxbWehrT8EPv5zDufkjxLBDXjet7OwuLS8slpYK65vbG5tuzu7daNSTVmNKqF0MyKGCS5ZDTgI1kw0I3EkWCMaXI/rjXumDVfyDoYJC2PSk7zLKQFrtd39Kg5OcB1f4gDYA2RUSQPlUdsteWVvIjwPfg4llKvadr+CjqJpzCRQQYxp+V4CYUY0cCrYqBikhiWEDkiPtSxKEjMTZpP7R/jIOh3cVdo+CXji/p7ISGzMMI5sZ0ygb2ZrY/O/WiuF7kWYcZmkwCSdLuqmAoPC4zBwh2tGQQwtEKq5vRXTPtGEgo2saEPwZ788D/XTsm/59qxUucrjKKADdIiOkY/OUQXdoCqqIYoe0TN6RW/Ok/PivDsf09YFJ5/ZQ3/kfP4AF2+U4A==</latexit><latexit sha1_base64="d+148idxxRDr3wUMnMC7sNBOraw=">AAAB/3icbZDLSgMxFIYzXmu9jQpu3ASL4ELKjAi6EYpuXFawF+gMJZOmbWgmGZIzYhm78FXcuFDEra/hzrcxbWehrT8EPv5zDufkjxLBDXjet7OwuLS8slpYK65vbG5tuzu7daNSTVmNKqF0MyKGCS5ZDTgI1kw0I3EkWCMaXI/rjXumDVfyDoYJC2PSk7zLKQFrtd39Kg5OcB1f4gDYA2RUSQPlUdsteWVvIjwPfg4llKvadr+CjqJpzCRQQYxp+V4CYUY0cCrYqBikhiWEDkiPtSxKEjMTZpP7R/jIOh3cVdo+CXji/p7ISGzMMI5sZ0ygb2ZrY/O/WiuF7kWYcZmkwCSdLuqmAoPC4zBwh2tGQQwtEKq5vRXTPtGEgo2saEPwZ788D/XTsm/59qxUucrjKKADdIiOkY/OUQXdoCqqIYoe0TN6RW/Ok/PivDsf09YFJ5/ZQ3/kfP4AF2+U4A==</latexit>

V = const.
<latexit sha1_base64="h/0mUwfFtyzSW2OpkHTMTCLbj54=">AAAB/XicbZDLSgMxFIYzXmu9jZedm2ARXEiZEUE3QtGNywr2Ap2hZNK0Dc0kQ3JGrEPxVdy4UMSt7+HOtzFtZ6GtPwQ+/nMO5+SPEsENeN63s7C4tLyyWlgrrm9sbm27O7t1o1JNWY0qoXQzIoYJLlkNOAjWTDQjcSRYIxpcj+uNe6YNV/IOhgkLY9KTvMspAWu13f06vsTBCQ6APUBGlTRQHrXdklf2JsLz4OdQQrmqbfcr6CiaxkwCFcSYlu8lEGZEA6eCjYpBalhC6ID0WMuiJDEzYTa5foSPrNPBXaXtk4An7u+JjMTGDOPIdsYE+ma2Njb/q7VS6F6EGZdJCkzS6aJuKjAoPI4Cd7hmFMTQAqGa21sx7RNNKNjAijYEf/bL81A/LfuWb89Klas8jgI6QIfoGPnoHFXQDaqiGqLoET2jV/TmPDkvzrvzMW1dcPKZPfRHzucPGhWUXA==</latexit><latexit sha1_base64="h/0mUwfFtyzSW2OpkHTMTCLbj54=">AAAB/XicbZDLSgMxFIYzXmu9jZedm2ARXEiZEUE3QtGNywr2Ap2hZNK0Dc0kQ3JGrEPxVdy4UMSt7+HOtzFtZ6GtPwQ+/nMO5+SPEsENeN63s7C4tLyyWlgrrm9sbm27O7t1o1JNWY0qoXQzIoYJLlkNOAjWTDQjcSRYIxpcj+uNe6YNV/IOhgkLY9KTvMspAWu13f06vsTBCQ6APUBGlTRQHrXdklf2JsLz4OdQQrmqbfcr6CiaxkwCFcSYlu8lEGZEA6eCjYpBalhC6ID0WMuiJDEzYTa5foSPrNPBXaXtk4An7u+JjMTGDOPIdsYE+ma2Njb/q7VS6F6EGZdJCkzS6aJuKjAoPI4Cd7hmFMTQAqGa21sx7RNNKNjAijYEf/bL81A/LfuWb89Klas8jgI6QIfoGPnoHFXQDaqiGqLoET2jV/TmPDkvzrvzMW1dcPKZPfRHzucPGhWUXA==</latexit><latexit sha1_base64="h/0mUwfFtyzSW2OpkHTMTCLbj54=">AAAB/XicbZDLSgMxFIYzXmu9jZedm2ARXEiZEUE3QtGNywr2Ap2hZNK0Dc0kQ3JGrEPxVdy4UMSt7+HOtzFtZ6GtPwQ+/nMO5+SPEsENeN63s7C4tLyyWlgrrm9sbm27O7t1o1JNWY0qoXQzIoYJLlkNOAjWTDQjcSRYIxpcj+uNe6YNV/IOhgkLY9KTvMspAWu13f06vsTBCQ6APUBGlTRQHrXdklf2JsLz4OdQQrmqbfcr6CiaxkwCFcSYlu8lEGZEA6eCjYpBalhC6ID0WMuiJDEzYTa5foSPrNPBXaXtk4An7u+JjMTGDOPIdsYE+ma2Njb/q7VS6F6EGZdJCkzS6aJuKjAoPI4Cd7hmFMTQAqGa21sx7RNNKNjAijYEf/bL81A/LfuWb89Klas8jgI6QIfoGPnoHFXQDaqiGqLoET2jV/TmPDkvzrvzMW1dcPKZPfRHzucPGhWUXA==</latexit><latexit sha1_base64="h/0mUwfFtyzSW2OpkHTMTCLbj54=">AAAB/XicbZDLSgMxFIYzXmu9jZedm2ARXEiZEUE3QtGNywr2Ap2hZNK0Dc0kQ3JGrEPxVdy4UMSt7+HOtzFtZ6GtPwQ+/nMO5+SPEsENeN63s7C4tLyyWlgrrm9sbm27O7t1o1JNWY0qoXQzIoYJLlkNOAjWTDQjcSRYIxpcj+uNe6YNV/IOhgkLY9KTvMspAWu13f06vsTBCQ6APUBGlTRQHrXdklf2JsLz4OdQQrmqbfcr6CiaxkwCFcSYlu8lEGZEA6eCjYpBalhC6ID0WMuiJDEzYTa5foSPrNPBXaXtk4An7u+JjMTGDOPIdsYE+ma2Njb/q7VS6F6EGZdJCkzS6aJuKjAoPI4Cd7hmFMTQAqGa21sx7RNNKNjAijYEf/bL81A/LfuWb89Klas8jgI6QIfoGPnoHFXQDaqiGqLoET2jV/TmPDkvzrvzMW1dcPKZPfRHzucPGhWUXA==</latexit>

Q1
<latexit sha1_base64="qmi3xvvMh4c4Q7ZG2b98utF6CqU=">AAAB7HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxBdMW2lA22027dLMJuxOhhP4GLx4U8eoP8ua/cdvmoK0vLDy8M8POvGEqhUHX/XZKG5tb2zvl3cre/sHhUfX4pG2STDPus0QmuhtSw6VQ3EeBkndTzWkcSt4JJ/fzeueJayMS9YjTlAcxHSkRCUbRWn5rkHuzQbXm1t2FyDp4BdSgUHNQ/eoPE5bFXCGT1Jie56YY5FSjYJLPKv3M8JSyCR3xnkVFY26CfLHsjFxYZ0iiRNunkCzc3xM5jY2ZxqHtjCmOzWptbv5X62UY3Qa5UGmGXLHlR1EmCSZkfjkZCs0ZyqkFyrSwuxI2ppoytPlUbAje6snr0L6qe5Zb17XGXRFHGc7gHC7BgxtowAM0wQcGAp7hFd4c5bw4787HsrXkFDOn8EfO5w+UkI6F</latexit><latexit sha1_base64="qmi3xvvMh4c4Q7ZG2b98utF6CqU=">AAAB7HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxBdMW2lA22027dLMJuxOhhP4GLx4U8eoP8ua/cdvmoK0vLDy8M8POvGEqhUHX/XZKG5tb2zvl3cre/sHhUfX4pG2STDPus0QmuhtSw6VQ3EeBkndTzWkcSt4JJ/fzeueJayMS9YjTlAcxHSkRCUbRWn5rkHuzQbXm1t2FyDp4BdSgUHNQ/eoPE5bFXCGT1Jie56YY5FSjYJLPKv3M8JSyCR3xnkVFY26CfLHsjFxYZ0iiRNunkCzc3xM5jY2ZxqHtjCmOzWptbv5X62UY3Qa5UGmGXLHlR1EmCSZkfjkZCs0ZyqkFyrSwuxI2ppoytPlUbAje6snr0L6qe5Zb17XGXRFHGc7gHC7BgxtowAM0wQcGAp7hFd4c5bw4787HsrXkFDOn8EfO5w+UkI6F</latexit><latexit sha1_base64="qmi3xvvMh4c4Q7ZG2b98utF6CqU=">AAAB7HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxBdMW2lA22027dLMJuxOhhP4GLx4U8eoP8ua/cdvmoK0vLDy8M8POvGEqhUHX/XZKG5tb2zvl3cre/sHhUfX4pG2STDPus0QmuhtSw6VQ3EeBkndTzWkcSt4JJ/fzeueJayMS9YjTlAcxHSkRCUbRWn5rkHuzQbXm1t2FyDp4BdSgUHNQ/eoPE5bFXCGT1Jie56YY5FSjYJLPKv3M8JSyCR3xnkVFY26CfLHsjFxYZ0iiRNunkCzc3xM5jY2ZxqHtjCmOzWptbv5X62UY3Qa5UGmGXLHlR1EmCSZkfjkZCs0ZyqkFyrSwuxI2ppoytPlUbAje6snr0L6qe5Zb17XGXRFHGc7gHC7BgxtowAM0wQcGAp7hFd4c5bw4787HsrXkFDOn8EfO5w+UkI6F</latexit><latexit sha1_base64="qmi3xvvMh4c4Q7ZG2b98utF6CqU=">AAAB7HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxBdMW2lA22027dLMJuxOhhP4GLx4U8eoP8ua/cdvmoK0vLDy8M8POvGEqhUHX/XZKG5tb2zvl3cre/sHhUfX4pG2STDPus0QmuhtSw6VQ3EeBkndTzWkcSt4JJ/fzeueJayMS9YjTlAcxHSkRCUbRWn5rkHuzQbXm1t2FyDp4BdSgUHNQ/eoPE5bFXCGT1Jie56YY5FSjYJLPKv3M8JSyCR3xnkVFY26CfLHsjFxYZ0iiRNunkCzc3xM5jY2ZxqHtjCmOzWptbv5X62UY3Qa5UGmGXLHlR1EmCSZkfjkZCs0ZyqkFyrSwuxI2ppoytPlUbAje6snr0L6qe5Zb17XGXRFHGc7gHC7BgxtowAM0wQcGAp7hFd4c5bw4787HsrXkFDOn8EfO5w+UkI6F</latexit>

Q2
<latexit sha1_base64="4kNByyN6rlav46D5UA6hFpf9DXk=">AAAB7HicbZBNS8NAEIYnftb6VfXoZbEInkpSBD0WvXhswbSFNpTNdtIu3WzC7kYoob/BiwdFvPqDvPlv3LY5aOsLCw/vzLAzb5gKro3rfjsbm1vbO7ulvfL+weHRceXktK2TTDH0WSIS1Q2pRsEl+oYbgd1UIY1DgZ1wcj+vd55QaZ7IRzNNMYjpSPKIM2qs5bcGeX02qFTdmrsQWQevgCoUag4qX/1hwrIYpWGCat3z3NQEOVWGM4Gzcj/TmFI2oSPsWZQ0Rh3ki2Vn5NI6QxIlyj5pyML9PZHTWOtpHNrOmJqxXq3Nzf9qvcxEt0HOZZoZlGz5UZQJYhIyv5wMuUJmxNQCZYrbXQkbU0WZsfmUbQje6snr0K7XPMut62rjroijBOdwAVfgwQ004AGa4AMDDs/wCm+OdF6cd+dj2brhFDNn8EfO5w+WFY6G</latexit><latexit sha1_base64="4kNByyN6rlav46D5UA6hFpf9DXk=">AAAB7HicbZBNS8NAEIYnftb6VfXoZbEInkpSBD0WvXhswbSFNpTNdtIu3WzC7kYoob/BiwdFvPqDvPlv3LY5aOsLCw/vzLAzb5gKro3rfjsbm1vbO7ulvfL+weHRceXktK2TTDH0WSIS1Q2pRsEl+oYbgd1UIY1DgZ1wcj+vd55QaZ7IRzNNMYjpSPKIM2qs5bcGeX02qFTdmrsQWQevgCoUag4qX/1hwrIYpWGCat3z3NQEOVWGM4Gzcj/TmFI2oSPsWZQ0Rh3ki2Vn5NI6QxIlyj5pyML9PZHTWOtpHNrOmJqxXq3Nzf9qvcxEt0HOZZoZlGz5UZQJYhIyv5wMuUJmxNQCZYrbXQkbU0WZsfmUbQje6snr0K7XPMut62rjroijBOdwAVfgwQ004AGa4AMDDs/wCm+OdF6cd+dj2brhFDNn8EfO5w+WFY6G</latexit><latexit sha1_base64="4kNByyN6rlav46D5UA6hFpf9DXk=">AAAB7HicbZBNS8NAEIYnftb6VfXoZbEInkpSBD0WvXhswbSFNpTNdtIu3WzC7kYoob/BiwdFvPqDvPlv3LY5aOsLCw/vzLAzb5gKro3rfjsbm1vbO7ulvfL+weHRceXktK2TTDH0WSIS1Q2pRsEl+oYbgd1UIY1DgZ1wcj+vd55QaZ7IRzNNMYjpSPKIM2qs5bcGeX02qFTdmrsQWQevgCoUag4qX/1hwrIYpWGCat3z3NQEOVWGM4Gzcj/TmFI2oSPsWZQ0Rh3ki2Vn5NI6QxIlyj5pyML9PZHTWOtpHNrOmJqxXq3Nzf9qvcxEt0HOZZoZlGz5UZQJYhIyv5wMuUJmxNQCZYrbXQkbU0WZsfmUbQje6snr0K7XPMut62rjroijBOdwAVfgwQ004AGa4AMDDs/wCm+OdF6cd+dj2brhFDNn8EfO5w+WFY6G</latexit><latexit sha1_base64="4kNByyN6rlav46D5UA6hFpf9DXk=">AAAB7HicbZBNS8NAEIYnftb6VfXoZbEInkpSBD0WvXhswbSFNpTNdtIu3WzC7kYoob/BiwdFvPqDvPlv3LY5aOsLCw/vzLAzb5gKro3rfjsbm1vbO7ulvfL+weHRceXktK2TTDH0WSIS1Q2pRsEl+oYbgd1UIY1DgZ1wcj+vd55QaZ7IRzNNMYjpSPKIM2qs5bcGeX02qFTdmrsQWQevgCoUag4qX/1hwrIYpWGCat3z3NQEOVWGM4Gzcj/TmFI2oSPsWZQ0Rh3ki2Vn5NI6QxIlyj5pyML9PZHTWOtpHNrOmJqxXq3Nzf9qvcxEt0HOZZoZlGz5UZQJYhIyv5wMuUJmxNQCZYrbXQkbU0WZsfmUbQje6snr0K7XPMut62rjroijBOdwAVfgwQ004AGa4AMDDs/wCm+OdF6cd+dj2brhFDNn8EfO5w+WFY6G</latexit>

Q3
<latexit sha1_base64="oZKPGNfnB2ynwfdrBL+z7yhcIY4=">AAAB7HicbZBNS8NAEIYn9avWr6pHL4tF8FQSFfRY9OKxBdMW2lA22027dLMJuxOhhP4GLx4U8eoP8ua/cdvmoNUXFh7emWFn3jCVwqDrfjmltfWNza3ydmVnd2//oHp41DZJphn3WSIT3Q2p4VIo7qNAybup5jQOJe+Ek7t5vfPItRGJesBpyoOYjpSIBKNoLb81yC9ng2rNrbsLkb/gFVCDQs1B9bM/TFgWc4VMUmN6nptikFONgkk+q/Qzw1PKJnTEexYVjbkJ8sWyM3JmnSGJEm2fQrJwf07kNDZmGoe2M6Y4Nqu1uflfrZdhdBPkQqUZcsWWH0WZJJiQ+eVkKDRnKKcWKNPC7krYmGrK0OZTsSF4qyf/hfZF3bPcuqo1bos4ynACp3AOHlxDA+6hCT4wEPAEL/DqKOfZeXPel60lp5g5hl9yPr4Bl5qOhw==</latexit><latexit sha1_base64="oZKPGNfnB2ynwfdrBL+z7yhcIY4=">AAAB7HicbZBNS8NAEIYn9avWr6pHL4tF8FQSFfRY9OKxBdMW2lA22027dLMJuxOhhP4GLx4U8eoP8ua/cdvmoNUXFh7emWFn3jCVwqDrfjmltfWNza3ydmVnd2//oHp41DZJphn3WSIT3Q2p4VIo7qNAybup5jQOJe+Ek7t5vfPItRGJesBpyoOYjpSIBKNoLb81yC9ng2rNrbsLkb/gFVCDQs1B9bM/TFgWc4VMUmN6nptikFONgkk+q/Qzw1PKJnTEexYVjbkJ8sWyM3JmnSGJEm2fQrJwf07kNDZmGoe2M6Y4Nqu1uflfrZdhdBPkQqUZcsWWH0WZJJiQ+eVkKDRnKKcWKNPC7krYmGrK0OZTsSF4qyf/hfZF3bPcuqo1bos4ynACp3AOHlxDA+6hCT4wEPAEL/DqKOfZeXPel60lp5g5hl9yPr4Bl5qOhw==</latexit><latexit sha1_base64="oZKPGNfnB2ynwfdrBL+z7yhcIY4=">AAAB7HicbZBNS8NAEIYn9avWr6pHL4tF8FQSFfRY9OKxBdMW2lA22027dLMJuxOhhP4GLx4U8eoP8ua/cdvmoNUXFh7emWFn3jCVwqDrfjmltfWNza3ydmVnd2//oHp41DZJphn3WSIT3Q2p4VIo7qNAybup5jQOJe+Ek7t5vfPItRGJesBpyoOYjpSIBKNoLb81yC9ng2rNrbsLkb/gFVCDQs1B9bM/TFgWc4VMUmN6nptikFONgkk+q/Qzw1PKJnTEexYVjbkJ8sWyM3JmnSGJEm2fQrJwf07kNDZmGoe2M6Y4Nqu1uflfrZdhdBPkQqUZcsWWH0WZJJiQ+eVkKDRnKKcWKNPC7krYmGrK0OZTsSF4qyf/hfZF3bPcuqo1bos4ynACp3AOHlxDA+6hCT4wEPAEL/DqKOfZeXPel60lp5g5hl9yPr4Bl5qOhw==</latexit><latexit sha1_base64="oZKPGNfnB2ynwfdrBL+z7yhcIY4=">AAAB7HicbZBNS8NAEIYn9avWr6pHL4tF8FQSFfRY9OKxBdMW2lA22027dLMJuxOhhP4GLx4U8eoP8ua/cdvmoNUXFh7emWFn3jCVwqDrfjmltfWNza3ydmVnd2//oHp41DZJphn3WSIT3Q2p4VIo7qNAybup5jQOJe+Ek7t5vfPItRGJesBpyoOYjpSIBKNoLb81yC9ng2rNrbsLkb/gFVCDQs1B9bM/TFgWc4VMUmN6nptikFONgkk+q/Qzw1PKJnTEexYVjbkJ8sWyM3JmnSGJEm2fQrJwf07kNDZmGoe2M6Y4Nqu1uflfrZdhdBPkQqUZcsWWH0WZJJiQ+eVkKDRnKKcWKNPC7krYmGrK0OZTsSF4qyf/hfZF3bPcuqo1bos4ynACp3AOHlxDA+6hCT4wEPAEL/DqKOfZeXPel60lp5g5hl9yPr4Bl5qOhw==</latexit>

Q4
<latexit sha1_base64="Iq94QoHYPD3hgipYkWg7BI1RAG4=">AAAB7HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxBdMW2lA220m7dLMJuxuhhP4GLx4U8eoP8ua/cdvmoK0vLDy8M8POvGEquDau++2UNja3tnfKu5W9/YPDo+rxSVsnmWLos0QkqhtSjYJL9A03ArupQhqHAjvh5H5e7zyh0jyRj2aaYhDTkeQRZ9RYy28N8uvZoFpz6+5CZB28AmpQqDmofvWHCctilIYJqnXPc1MT5FQZzgTOKv1MY0rZhI6wZ1HSGHWQL5adkQvrDEmUKPukIQv390ROY62ncWg7Y2rGerU2N/+r9TIT3QY5l2lmULLlR1EmiEnI/HIy5AqZEVMLlCludyVsTBVlxuZTsSF4qyevQ/uq7lluXdcad0UcZTiDc7gED26gAQ/QBB8YcHiGV3hzpPPivDsfy9aSU8ycwh85nz+ZH46I</latexit><latexit sha1_base64="Iq94QoHYPD3hgipYkWg7BI1RAG4=">AAAB7HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxBdMW2lA220m7dLMJuxuhhP4GLx4U8eoP8ua/cdvmoK0vLDy8M8POvGEquDau++2UNja3tnfKu5W9/YPDo+rxSVsnmWLos0QkqhtSjYJL9A03ArupQhqHAjvh5H5e7zyh0jyRj2aaYhDTkeQRZ9RYy28N8uvZoFpz6+5CZB28AmpQqDmofvWHCctilIYJqnXPc1MT5FQZzgTOKv1MY0rZhI6wZ1HSGHWQL5adkQvrDEmUKPukIQv390ROY62ncWg7Y2rGerU2N/+r9TIT3QY5l2lmULLlR1EmiEnI/HIy5AqZEVMLlCludyVsTBVlxuZTsSF4qyevQ/uq7lluXdcad0UcZTiDc7gED26gAQ/QBB8YcHiGV3hzpPPivDsfy9aSU8ycwh85nz+ZH46I</latexit><latexit sha1_base64="Iq94QoHYPD3hgipYkWg7BI1RAG4=">AAAB7HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxBdMW2lA220m7dLMJuxuhhP4GLx4U8eoP8ua/cdvmoK0vLDy8M8POvGEquDau++2UNja3tnfKu5W9/YPDo+rxSVsnmWLos0QkqhtSjYJL9A03ArupQhqHAjvh5H5e7zyh0jyRj2aaYhDTkeQRZ9RYy28N8uvZoFpz6+5CZB28AmpQqDmofvWHCctilIYJqnXPc1MT5FQZzgTOKv1MY0rZhI6wZ1HSGHWQL5adkQvrDEmUKPukIQv390ROY62ncWg7Y2rGerU2N/+r9TIT3QY5l2lmULLlR1EmiEnI/HIy5AqZEVMLlCludyVsTBVlxuZTsSF4qyevQ/uq7lluXdcad0UcZTiDc7gED26gAQ/QBB8YcHiGV3hzpPPivDsfy9aSU8ycwh85nz+ZH46I</latexit><latexit sha1_base64="Iq94QoHYPD3hgipYkWg7BI1RAG4=">AAAB7HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxBdMW2lA220m7dLMJuxuhhP4GLx4U8eoP8ua/cdvmoK0vLDy8M8POvGEquDau++2UNja3tnfKu5W9/YPDo+rxSVsnmWLos0QkqhtSjYJL9A03ArupQhqHAjvh5H5e7zyh0jyRj2aaYhDTkeQRZ9RYy28N8uvZoFpz6+5CZB28AmpQqDmofvWHCctilIYJqnXPc1MT5FQZzgTOKv1MY0rZhI6wZ1HSGHWQL5adkQvrDEmUKPukIQv390ROY62ncWg7Y2rGerU2N/+r9TIT3QY5l2lmULLlR1EmiEnI/HIy5AqZEVMLlCludyVsTBVlxuZTsSF4qyevQ/uq7lluXdcad0UcZTiDc7gED26gAQ/QBB8YcHiGV3hzpPPivDsfy9aSU8ycwh85nz+ZH46I</latexit>

T<latexit sha1_base64="1MxHWot1kLoq+sEN2e0klhQeYAI=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxhX5BG8pmO2nXbjZhdyOU0F/gxYMiXv1J3vw3btsctPWFhYd3ZtiZN0gE18Z1v53CxubW9k5xt7S3f3B4VD4+aes4VQxbLBax6gZUo+ASW4Ybgd1EIY0CgZ1gcj+vd55QaR7Lppkm6Ed0JHnIGTXWajQH5YpbdRci6+DlUIFc9UH5qz+MWRqhNExQrXuemxg/o8pwJnBW6qcaE8omdIQ9i5JGqP1sseiMXFhnSMJY2ScNWbi/JzIaaT2NAtsZUTPWq7W5+V+tl5rw1s+4TFKDki0/ClNBTEzmV5MhV8iMmFqgTHG7K2FjqigzNpuSDcFbPXkd2ldVz3LjulK7y+MowhmcwyV4cAM1eIA6tIABwjO8wpvz6Lw4787HsrXg5DOn8EfO5w+vq4zY</latexit><latexit sha1_base64="1MxHWot1kLoq+sEN2e0klhQeYAI=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxhX5BG8pmO2nXbjZhdyOU0F/gxYMiXv1J3vw3btsctPWFhYd3ZtiZN0gE18Z1v53CxubW9k5xt7S3f3B4VD4+aes4VQxbLBax6gZUo+ASW4Ybgd1EIY0CgZ1gcj+vd55QaR7Lppkm6Ed0JHnIGTXWajQH5YpbdRci6+DlUIFc9UH5qz+MWRqhNExQrXuemxg/o8pwJnBW6qcaE8omdIQ9i5JGqP1sseiMXFhnSMJY2ScNWbi/JzIaaT2NAtsZUTPWq7W5+V+tl5rw1s+4TFKDki0/ClNBTEzmV5MhV8iMmFqgTHG7K2FjqigzNpuSDcFbPXkd2ldVz3LjulK7y+MowhmcwyV4cAM1eIA6tIABwjO8wpvz6Lw4787HsrXg5DOn8EfO5w+vq4zY</latexit><latexit sha1_base64="1MxHWot1kLoq+sEN2e0klhQeYAI=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxhX5BG8pmO2nXbjZhdyOU0F/gxYMiXv1J3vw3btsctPWFhYd3ZtiZN0gE18Z1v53CxubW9k5xt7S3f3B4VD4+aes4VQxbLBax6gZUo+ASW4Ybgd1EIY0CgZ1gcj+vd55QaR7Lppkm6Ed0JHnIGTXWajQH5YpbdRci6+DlUIFc9UH5qz+MWRqhNExQrXuemxg/o8pwJnBW6qcaE8omdIQ9i5JGqP1sseiMXFhnSMJY2ScNWbi/JzIaaT2NAtsZUTPWq7W5+V+tl5rw1s+4TFKDki0/ClNBTEzmV5MhV8iMmFqgTHG7K2FjqigzNpuSDcFbPXkd2ldVz3LjulK7y+MowhmcwyV4cAM1eIA6tIABwjO8wpvz6Lw4787HsrXg5DOn8EfO5w+vq4zY</latexit><latexit sha1_base64="1MxHWot1kLoq+sEN2e0klhQeYAI=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxhX5BG8pmO2nXbjZhdyOU0F/gxYMiXv1J3vw3btsctPWFhYd3ZtiZN0gE18Z1v53CxubW9k5xt7S3f3B4VD4+aes4VQxbLBax6gZUo+ASW4Ybgd1EIY0CgZ1gcj+vd55QaR7Lppkm6Ed0JHnIGTXWajQH5YpbdRci6+DlUIFc9UH5qz+MWRqhNExQrXuemxg/o8pwJnBW6qcaE8omdIQ9i5JGqP1sseiMXFhnSMJY2ScNWbi/JzIaaT2NAtsZUTPWq7W5+V+tl5rw1s+4TFKDki0/ClNBTEzmV5MhV8iMmFqgTHG7K2FjqigzNpuSDcFbPXkd2ldVz3LjulK7y+MowhmcwyV4cAM1eIA6tIABwjO8wpvz6Lw4787HsrXg5DOn8EfO5w+vq4zY</latexit>

S
<latexit sha1_base64="C83UbuJfe6zLAdEUkfaiUdGGRi4=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxRfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYXFh7emWFn3iARXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKXjVDFssljEqhNQjYJLbBpuBHYShTQKBLaD8e2s3n5CpXksH8wkQT+iQ8lDzqixVuO+X664VXcusgpeDhXIVe+Xv3qDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtShphNrP5otOyZl1BiSMlX3SkLn7eyKjkdaTKLCdETUjvVybmf/VuqkJr/2MyyQ1KNniozAVxMRkdjUZcIXMiIkFyhS3uxI2oooyY7Mp2RC85ZNXoXVR9Sw3Liu1mzyOIpzAKZyDB1dQgzuoQxMYIDzDK7w5j86L8+58LFoLTj5zDH/kfP4ArieM1w==</latexit><latexit sha1_base64="C83UbuJfe6zLAdEUkfaiUdGGRi4=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxRfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYXFh7emWFn3iARXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKXjVDFssljEqhNQjYJLbBpuBHYShTQKBLaD8e2s3n5CpXksH8wkQT+iQ8lDzqixVuO+X664VXcusgpeDhXIVe+Xv3qDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtShphNrP5otOyZl1BiSMlX3SkLn7eyKjkdaTKLCdETUjvVybmf/VuqkJr/2MyyQ1KNniozAVxMRkdjUZcIXMiIkFyhS3uxI2oooyY7Mp2RC85ZNXoXVR9Sw3Liu1mzyOIpzAKZyDB1dQgzuoQxMYIDzDK7w5j86L8+58LFoLTj5zDH/kfP4ArieM1w==</latexit><latexit sha1_base64="C83UbuJfe6zLAdEUkfaiUdGGRi4=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxRfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYXFh7emWFn3iARXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKXjVDFssljEqhNQjYJLbBpuBHYShTQKBLaD8e2s3n5CpXksH8wkQT+iQ8lDzqixVuO+X664VXcusgpeDhXIVe+Xv3qDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtShphNrP5otOyZl1BiSMlX3SkLn7eyKjkdaTKLCdETUjvVybmf/VuqkJr/2MyyQ1KNniozAVxMRkdjUZcIXMiIkFyhS3uxI2oooyY7Mp2RC85ZNXoXVR9Sw3Liu1mzyOIpzAKZyDB1dQgzuoQxMYIDzDK7w5j86L8+58LFoLTj5zDH/kfP4ArieM1w==</latexit><latexit sha1_base64="C83UbuJfe6zLAdEUkfaiUdGGRi4=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxRfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYXFh7emWFn3iARXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKXjVDFssljEqhNQjYJLbBpuBHYShTQKBLaD8e2s3n5CpXksH8wkQT+iQ8lDzqixVuO+X664VXcusgpeDhXIVe+Xv3qDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtShphNrP5otOyZl1BiSMlX3SkLn7eyKjkdaTKLCdETUjvVybmf/VuqkJr/2MyyQ1KNniozAVxMRkdjUZcIXMiIkFyhS3uxI2oooyY7Mp2RC85ZNXoXVR9Sw3Liu1mzyOIpzAKZyDB1dQgzuoQxMYIDzDK7w5j86L8+58LFoLTj5zDH/kfP4ArieM1w==</latexit>

isochorer Weg

isothermer Weg

(Tw, S1)
<latexit sha1_base64="2XnKYY+5mlvT60CZTJCvuMzFJsk=">AAAB8HicbZDLSgMxFIbP1Futt6pLN8EiVJAyI4Iui25cVuxN2mHIpGkbmmSGJKOUoU/hxoUibn0cd76NaTsLbf0h8PGfc8g5fxhzpo3rfju5ldW19Y38ZmFre2d3r7h/0NRRoghtkIhHqh1iTTmTtGGY4bQdK4pFyGkrHN1M661HqjSLZN2MY+oLPJCszwg21noo14Ons/vAOw2KJbfizoSWwcugBJlqQfGr24tIIqg0hGOtO54bGz/FyjDC6aTQTTSNMRnhAe1YlFhQ7aezhSfoxDo91I+UfdKgmft7IsVC67EIbafAZqgXa1Pzv1onMf0rP2UyTgyVZP5RP+HIRGh6PeoxRYnhYwuYKGZ3RWSIFSbGZlSwIXiLJy9D87ziWb67KFWvszjycATHUAYPLqEKt1CDBhAQ8Ayv8OYo58V5dz7mrTknmzmEP3I+fwA7149e</latexit><latexit sha1_base64="2XnKYY+5mlvT60CZTJCvuMzFJsk=">AAAB8HicbZDLSgMxFIbP1Futt6pLN8EiVJAyI4Iui25cVuxN2mHIpGkbmmSGJKOUoU/hxoUibn0cd76NaTsLbf0h8PGfc8g5fxhzpo3rfju5ldW19Y38ZmFre2d3r7h/0NRRoghtkIhHqh1iTTmTtGGY4bQdK4pFyGkrHN1M661HqjSLZN2MY+oLPJCszwg21noo14Ons/vAOw2KJbfizoSWwcugBJlqQfGr24tIIqg0hGOtO54bGz/FyjDC6aTQTTSNMRnhAe1YlFhQ7aezhSfoxDo91I+UfdKgmft7IsVC67EIbafAZqgXa1Pzv1onMf0rP2UyTgyVZP5RP+HIRGh6PeoxRYnhYwuYKGZ3RWSIFSbGZlSwIXiLJy9D87ziWb67KFWvszjycATHUAYPLqEKt1CDBhAQ8Ayv8OYo58V5dz7mrTknmzmEP3I+fwA7149e</latexit><latexit sha1_base64="2XnKYY+5mlvT60CZTJCvuMzFJsk=">AAAB8HicbZDLSgMxFIbP1Futt6pLN8EiVJAyI4Iui25cVuxN2mHIpGkbmmSGJKOUoU/hxoUibn0cd76NaTsLbf0h8PGfc8g5fxhzpo3rfju5ldW19Y38ZmFre2d3r7h/0NRRoghtkIhHqh1iTTmTtGGY4bQdK4pFyGkrHN1M661HqjSLZN2MY+oLPJCszwg21noo14Ons/vAOw2KJbfizoSWwcugBJlqQfGr24tIIqg0hGOtO54bGz/FyjDC6aTQTTSNMRnhAe1YlFhQ7aezhSfoxDo91I+UfdKgmft7IsVC67EIbafAZqgXa1Pzv1onMf0rP2UyTgyVZP5RP+HIRGh6PeoxRYnhYwuYKGZ3RWSIFSbGZlSwIXiLJy9D87ziWb67KFWvszjycATHUAYPLqEKt1CDBhAQ8Ayv8OYo58V5dz7mrTknmzmEP3I+fwA7149e</latexit><latexit sha1_base64="2XnKYY+5mlvT60CZTJCvuMzFJsk=">AAAB8HicbZDLSgMxFIbP1Futt6pLN8EiVJAyI4Iui25cVuxN2mHIpGkbmmSGJKOUoU/hxoUibn0cd76NaTsLbf0h8PGfc8g5fxhzpo3rfju5ldW19Y38ZmFre2d3r7h/0NRRoghtkIhHqh1iTTmTtGGY4bQdK4pFyGkrHN1M661HqjSLZN2MY+oLPJCszwg21noo14Ons/vAOw2KJbfizoSWwcugBJlqQfGr24tIIqg0hGOtO54bGz/FyjDC6aTQTTSNMRnhAe1YlFhQ7aezhSfoxDo91I+UfdKgmft7IsVC67EIbafAZqgXa1Pzv1onMf0rP2UyTgyVZP5RP+HIRGh6PeoxRYnhYwuYKGZ3RWSIFSbGZlSwIXiLJy9D87ziWb67KFWvszjycATHUAYPLqEKt1CDBhAQ8Ayv8OYo58V5dz7mrTknmzmEP3I+fwA7149e</latexit>

(Tw, S2)
<latexit sha1_base64="ske/saMr9+z45MdxKTbMnLlw/C8=">AAAB8HicbZDLSgMxFIbPeK31VnXpJliEClJmiqDLohuXFXuTdhgyaaYNTTJDklFK6VO4caGIWx/HnW9j2s5CW38IfPznHHLOHyacaeO6387K6tr6xmZuK7+9s7u3Xzg4bOo4VYQ2SMxj1Q6xppxJ2jDMcNpOFMUi5LQVDm+m9dYjVZrFsm5GCfUF7ksWMYKNtR5K9eDp/D6onAWFolt2Z0LL4GVQhEy1oPDV7cUkFVQawrHWHc9NjD/GyjDC6STfTTVNMBniPu1YlFhQ7Y9nC0/QqXV6KIqVfdKgmft7YoyF1iMR2k6BzUAv1qbmf7VOaqIrf8xkkhoqyfyjKOXIxGh6PeoxRYnhIwuYKGZ3RWSAFSbGZpS3IXiLJy9Ds1L2LN9dFKvXWRw5OIYTKIEHl1CFW6hBAwgIeIZXeHOU8+K8Ox/z1hUnmzmCP3I+fwA9XI9f</latexit><latexit sha1_base64="ske/saMr9+z45MdxKTbMnLlw/C8=">AAAB8HicbZDLSgMxFIbPeK31VnXpJliEClJmiqDLohuXFXuTdhgyaaYNTTJDklFK6VO4caGIWx/HnW9j2s5CW38IfPznHHLOHyacaeO6387K6tr6xmZuK7+9s7u3Xzg4bOo4VYQ2SMxj1Q6xppxJ2jDMcNpOFMUi5LQVDm+m9dYjVZrFsm5GCfUF7ksWMYKNtR5K9eDp/D6onAWFolt2Z0LL4GVQhEy1oPDV7cUkFVQawrHWHc9NjD/GyjDC6STfTTVNMBniPu1YlFhQ7Y9nC0/QqXV6KIqVfdKgmft7YoyF1iMR2k6BzUAv1qbmf7VOaqIrf8xkkhoqyfyjKOXIxGh6PeoxRYnhIwuYKGZ3RWSAFSbGZpS3IXiLJy9Ds1L2LN9dFKvXWRw5OIYTKIEHl1CFW6hBAwgIeIZXeHOU8+K8Ox/z1hUnmzmCP3I+fwA9XI9f</latexit><latexit sha1_base64="ske/saMr9+z45MdxKTbMnLlw/C8=">AAAB8HicbZDLSgMxFIbPeK31VnXpJliEClJmiqDLohuXFXuTdhgyaaYNTTJDklFK6VO4caGIWx/HnW9j2s5CW38IfPznHHLOHyacaeO6387K6tr6xmZuK7+9s7u3Xzg4bOo4VYQ2SMxj1Q6xppxJ2jDMcNpOFMUi5LQVDm+m9dYjVZrFsm5GCfUF7ksWMYKNtR5K9eDp/D6onAWFolt2Z0LL4GVQhEy1oPDV7cUkFVQawrHWHc9NjD/GyjDC6STfTTVNMBniPu1YlFhQ7Y9nC0/QqXV6KIqVfdKgmft7YoyF1iMR2k6BzUAv1qbmf7VOaqIrf8xkkhoqyfyjKOXIxGh6PeoxRYnhIwuYKGZ3RWSAFSbGZpS3IXiLJy9Ds1L2LN9dFKvXWRw5OIYTKIEHl1CFW6hBAwgIeIZXeHOU8+K8Ox/z1hUnmzmCP3I+fwA9XI9f</latexit><latexit sha1_base64="ske/saMr9+z45MdxKTbMnLlw/C8=">AAAB8HicbZDLSgMxFIbPeK31VnXpJliEClJmiqDLohuXFXuTdhgyaaYNTTJDklFK6VO4caGIWx/HnW9j2s5CW38IfPznHHLOHyacaeO6387K6tr6xmZuK7+9s7u3Xzg4bOo4VYQ2SMxj1Q6xppxJ2jDMcNpOFMUi5LQVDm+m9dYjVZrFsm5GCfUF7ksWMYKNtR5K9eDp/D6onAWFolt2Z0LL4GVQhEy1oPDV7cUkFVQawrHWHc9NjD/GyjDC6STfTTVNMBniPu1YlFhQ7Y9nC0/QqXV6KIqVfdKgmft7YoyF1iMR2k6BzUAv1qbmf7VOaqIrf8xkkhoqyfyjKOXIxGh6PeoxRYnhIwuYKGZ3RWSAFSbGZpS3IXiLJy9Ds1L2LN9dFKvXWRw5OIYTKIEHl1CFW6hBAwgIeIZXeHOU8+K8Ox/z1hUnmzmCP3I+fwA9XI9f</latexit>

(Tk, S3)
<latexit sha1_base64="/+V7sERt8ChW3eCCQR93CRUXo5s=">AAAB8HicbZDLSgMxFIbP1Futt6pLN8EiVJAyo4Iui25cVuxN2mHIpGkbmmSGJCOUoU/hxoUibn0cd76NaTsLbf0h8PGfc8g5fxhzpo3rfju5ldW19Y38ZmFre2d3r7h/0NRRoghtkIhHqh1iTTmTtGGY4bQdK4pFyGkrHN1O660nqjSLZN2MY+oLPJCszwg21nos14PR2UNwcRoUS27FnQktg5dBCTLVguJXtxeRRFBpCMdadzw3Nn6KlWGE00mhm2gaYzLCA9qxKLGg2k9nC0/QiXV6qB8p+6RBM/f3RIqF1mMR2k6BzVAv1qbmf7VOYvrXfspknBgqyfyjfsKRidD0etRjihLDxxYwUczuisgQK0yMzahgQ/AWT16G5nnFs3x/WareZHHk4QiOoQweXEEV7qAGDSAg4Ble4c1Rzovz7nzMW3NONnMIf+R8/gAsdY9U</latexit><latexit sha1_base64="/+V7sERt8ChW3eCCQR93CRUXo5s=">AAAB8HicbZDLSgMxFIbP1Futt6pLN8EiVJAyo4Iui25cVuxN2mHIpGkbmmSGJCOUoU/hxoUibn0cd76NaTsLbf0h8PGfc8g5fxhzpo3rfju5ldW19Y38ZmFre2d3r7h/0NRRoghtkIhHqh1iTTmTtGGY4bQdK4pFyGkrHN1O660nqjSLZN2MY+oLPJCszwg21nos14PR2UNwcRoUS27FnQktg5dBCTLVguJXtxeRRFBpCMdadzw3Nn6KlWGE00mhm2gaYzLCA9qxKLGg2k9nC0/QiXV6qB8p+6RBM/f3RIqF1mMR2k6BzVAv1qbmf7VOYvrXfspknBgqyfyjfsKRidD0etRjihLDxxYwUczuisgQK0yMzahgQ/AWT16G5nnFs3x/WareZHHk4QiOoQweXEEV7qAGDSAg4Ble4c1Rzovz7nzMW3NONnMIf+R8/gAsdY9U</latexit><latexit sha1_base64="/+V7sERt8ChW3eCCQR93CRUXo5s=">AAAB8HicbZDLSgMxFIbP1Futt6pLN8EiVJAyo4Iui25cVuxN2mHIpGkbmmSGJCOUoU/hxoUibn0cd76NaTsLbf0h8PGfc8g5fxhzpo3rfju5ldW19Y38ZmFre2d3r7h/0NRRoghtkIhHqh1iTTmTtGGY4bQdK4pFyGkrHN1O660nqjSLZN2MY+oLPJCszwg21nos14PR2UNwcRoUS27FnQktg5dBCTLVguJXtxeRRFBpCMdadzw3Nn6KlWGE00mhm2gaYzLCA9qxKLGg2k9nC0/QiXV6qB8p+6RBM/f3RIqF1mMR2k6BzVAv1qbmf7VOYvrXfspknBgqyfyjfsKRidD0etRjihLDxxYwUczuisgQK0yMzahgQ/AWT16G5nnFs3x/WareZHHk4QiOoQweXEEV7qAGDSAg4Ble4c1Rzovz7nzMW3NONnMIf+R8/gAsdY9U</latexit><latexit sha1_base64="/+V7sERt8ChW3eCCQR93CRUXo5s=">AAAB8HicbZDLSgMxFIbP1Futt6pLN8EiVJAyo4Iui25cVuxN2mHIpGkbmmSGJCOUoU/hxoUibn0cd76NaTsLbf0h8PGfc8g5fxhzpo3rfju5ldW19Y38ZmFre2d3r7h/0NRRoghtkIhHqh1iTTmTtGGY4bQdK4pFyGkrHN1O660nqjSLZN2MY+oLPJCszwg21nos14PR2UNwcRoUS27FnQktg5dBCTLVguJXtxeRRFBpCMdadzw3Nn6KlWGE00mhm2gaYzLCA9qxKLGg2k9nC0/QiXV6qB8p+6RBM/f3RIqF1mMR2k6BzVAv1qbmf7VOYvrXfspknBgqyfyjfsKRidD0etRjihLDxxYwUczuisgQK0yMzahgQ/AWT16G5nnFs3x/WareZHHk4QiOoQweXEEV7qAGDSAg4Ble4c1Rzovz7nzMW3NONnMIf+R8/gAsdY9U</latexit>

(Tk, S4)
<latexit sha1_base64="+hYyw5fsYTIMnyjwglcScbhRvSU=">AAAB8HicbZDLSgMxFIbP1Futt6pLN8EiVJAyIwVdFt24rNibtMOQSTNtaJIZkoxQSp/CjQtF3Po47nwb03YW2vpD4OM/55Bz/jDhTBvX/XZya+sbm1v57cLO7t7+QfHwqKXjVBHaJDGPVSfEmnImadMww2knURSLkNN2OLqd1dtPVGkWy4YZJ9QXeCBZxAg21nosN4LRxUNQPQ+KJbfizoVWwcugBJnqQfGr149JKqg0hGOtu56bGH+ClWGE02mhl2qaYDLCA9q1KLGg2p/MF56iM+v0URQr+6RBc/f3xAQLrccitJ0Cm6Fers3M/2rd1ETX/oTJJDVUksVHUcqRidHsetRnihLDxxYwUczuisgQK0yMzahgQ/CWT16F1mXFs3xfLdVusjjycAKnUAYPrqAGd1CHJhAQ8Ayv8OYo58V5dz4WrTknmzmGP3I+fwAt+o9V</latexit><latexit sha1_base64="+hYyw5fsYTIMnyjwglcScbhRvSU=">AAAB8HicbZDLSgMxFIbP1Futt6pLN8EiVJAyIwVdFt24rNibtMOQSTNtaJIZkoxQSp/CjQtF3Po47nwb03YW2vpD4OM/55Bz/jDhTBvX/XZya+sbm1v57cLO7t7+QfHwqKXjVBHaJDGPVSfEmnImadMww2knURSLkNN2OLqd1dtPVGkWy4YZJ9QXeCBZxAg21nosN4LRxUNQPQ+KJbfizoVWwcugBJnqQfGr149JKqg0hGOtu56bGH+ClWGE02mhl2qaYDLCA9q1KLGg2p/MF56iM+v0URQr+6RBc/f3xAQLrccitJ0Cm6Fers3M/2rd1ETX/oTJJDVUksVHUcqRidHsetRnihLDxxYwUczuisgQK0yMzahgQ/CWT16F1mXFs3xfLdVusjjycAKnUAYPrqAGd1CHJhAQ8Ayv8OYo58V5dz4WrTknmzmGP3I+fwAt+o9V</latexit><latexit sha1_base64="+hYyw5fsYTIMnyjwglcScbhRvSU=">AAAB8HicbZDLSgMxFIbP1Futt6pLN8EiVJAyIwVdFt24rNibtMOQSTNtaJIZkoxQSp/CjQtF3Po47nwb03YW2vpD4OM/55Bz/jDhTBvX/XZya+sbm1v57cLO7t7+QfHwqKXjVBHaJDGPVSfEmnImadMww2knURSLkNN2OLqd1dtPVGkWy4YZJ9QXeCBZxAg21nosN4LRxUNQPQ+KJbfizoVWwcugBJnqQfGr149JKqg0hGOtu56bGH+ClWGE02mhl2qaYDLCA9q1KLGg2p/MF56iM+v0URQr+6RBc/f3xAQLrccitJ0Cm6Fers3M/2rd1ETX/oTJJDVUksVHUcqRidHsetRnihLDxxYwUczuisgQK0yMzahgQ/CWT16F1mXFs3xfLdVusjjycAKnUAYPrqAGd1CHJhAQ8Ayv8OYo58V5dz4WrTknmzmGP3I+fwAt+o9V</latexit><latexit sha1_base64="+hYyw5fsYTIMnyjwglcScbhRvSU=">AAAB8HicbZDLSgMxFIbP1Futt6pLN8EiVJAyIwVdFt24rNibtMOQSTNtaJIZkoxQSp/CjQtF3Po47nwb03YW2vpD4OM/55Bz/jDhTBvX/XZya+sbm1v57cLO7t7+QfHwqKXjVBHaJDGPVSfEmnImadMww2knURSLkNN2OLqd1dtPVGkWy4YZJ9QXeCBZxAg21nosN4LRxUNQPQ+KJbfizoVWwcugBJnqQfGr149JKqg0hGOtu56bGH+ClWGE02mhl2qaYDLCA9q1KLGg2p/MF56iM+v0URQr+6RBc/f3xAQLrccitJ0Cm6Fers3M/2rd1ETX/oTJJDVUksVHUcqRidHsetRnihLDxxYwUczuisgQK0yMzahgQ/CWT16F1mXFs3xfLdVusjjycAKnUAYPrqAGd1CHJhAQ8Ayv8OYo58V5dz4WrTknmzmGP3I+fwAt+o9V</latexit>

Prozessführung im Detail:

1. Reversible isotherme Expansion bei Tw

(P1,V1)→ (P2,V2), Q1 = n R Tw ln V2
V1

Thermodynamik und Theorie der Wärme Vorlesung #6 - Prof. Dr. Florian U. Bernlochner December 6, 2018 24/42



6. THERMODYNAMISCHE PROZESSE
P<latexit sha1_base64="DUK8772RZQVXwIeQPAGNJiA+GCA=">AAAB6HicbVDLSsNAFL2pr1pfVZduBovgqiQi6LLoxmUL9gFtkMn0ph07mYSZiVBCv8CNC0Xc+knu/BsnbRbaemDgcM65zL0nSATXxnW/ndLa+sbmVnm7srO7t39QPTzq6DhVDNssFrHqBVSj4BLbhhuBvUQhjQKB3WBym/vdJ1Sax/LeTBP0IzqSPOSMGiu1mg/Vmlt35yCrxCtIDQrY/NdgGLM0QmmYoFr3PTcxfkaV4UzgrDJINSaUTegI+5ZKGqH2s/miM3JmlSEJY2WfNGSu/p7IaKT1NApsMqJmrJe9XPzP66cmvPYzLpPUoGSLj8JUEBOT/Goy5AqZEVNLKFPc7krYmCrKjO2mYkvwlk9eJZ2Lumd567LWuCnqKMMJnMI5eHAFDbiDJrSBAcIzvMKb8+i8OO/OxyJacoqZY/gD5/MHqZuM1A==</latexit><latexit sha1_base64="DUK8772RZQVXwIeQPAGNJiA+GCA=">AAAB6HicbVDLSsNAFL2pr1pfVZduBovgqiQi6LLoxmUL9gFtkMn0ph07mYSZiVBCv8CNC0Xc+knu/BsnbRbaemDgcM65zL0nSATXxnW/ndLa+sbmVnm7srO7t39QPTzq6DhVDNssFrHqBVSj4BLbhhuBvUQhjQKB3WBym/vdJ1Sax/LeTBP0IzqSPOSMGiu1mg/Vmlt35yCrxCtIDQrY/NdgGLM0QmmYoFr3PTcxfkaV4UzgrDJINSaUTegI+5ZKGqH2s/miM3JmlSEJY2WfNGSu/p7IaKT1NApsMqJmrJe9XPzP66cmvPYzLpPUoGSLj8JUEBOT/Goy5AqZEVNLKFPc7krYmCrKjO2mYkvwlk9eJZ2Lumd567LWuCnqKMMJnMI5eHAFDbiDJrSBAcIzvMKb8+i8OO/OxyJacoqZY/gD5/MHqZuM1A==</latexit><latexit sha1_base64="DUK8772RZQVXwIeQPAGNJiA+GCA=">AAAB6HicbVDLSsNAFL2pr1pfVZduBovgqiQi6LLoxmUL9gFtkMn0ph07mYSZiVBCv8CNC0Xc+knu/BsnbRbaemDgcM65zL0nSATXxnW/ndLa+sbmVnm7srO7t39QPTzq6DhVDNssFrHqBVSj4BLbhhuBvUQhjQKB3WBym/vdJ1Sax/LeTBP0IzqSPOSMGiu1mg/Vmlt35yCrxCtIDQrY/NdgGLM0QmmYoFr3PTcxfkaV4UzgrDJINSaUTegI+5ZKGqH2s/miM3JmlSEJY2WfNGSu/p7IaKT1NApsMqJmrJe9XPzP66cmvPYzLpPUoGSLj8JUEBOT/Goy5AqZEVNLKFPc7krYmCrKjO2mYkvwlk9eJZ2Lumd567LWuCnqKMMJnMI5eHAFDbiDJrSBAcIzvMKb8+i8OO/OxyJacoqZY/gD5/MHqZuM1A==</latexit><latexit sha1_base64="DUK8772RZQVXwIeQPAGNJiA+GCA=">AAAB6HicbVDLSsNAFL2pr1pfVZduBovgqiQi6LLoxmUL9gFtkMn0ph07mYSZiVBCv8CNC0Xc+knu/BsnbRbaemDgcM65zL0nSATXxnW/ndLa+sbmVnm7srO7t39QPTzq6DhVDNssFrHqBVSj4BLbhhuBvUQhjQKB3WBym/vdJ1Sax/LeTBP0IzqSPOSMGiu1mg/Vmlt35yCrxCtIDQrY/NdgGLM0QmmYoFr3PTcxfkaV4UzgrDJINSaUTegI+5ZKGqH2s/miM3JmlSEJY2WfNGSu/p7IaKT1NApsMqJmrJe9XPzP66cmvPYzLpPUoGSLj8JUEBOT/Goy5AqZEVNLKFPc7krYmCrKjO2mYkvwlk9eJZ2Lumd567LWuCnqKMMJnMI5eHAFDbiDJrSBAcIzvMKb8+i8OO/OxyJacoqZY/gD5/MHqZuM1A==</latexit>

V
<latexit sha1_base64="0mWsPF5SvefKUF93elLIWW/42x8=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjrWZ7UK64VXchsg5eDhXI1RiUv/rDmKURSsME1brnuYnxM6oMZwJnpX6qMaFsQkfYsyhphNrPFovOyIV1hiSMlX3SkIX7eyKjkdbTKLCdETVjvVqbm//VeqkJb/yMyyQ1KNnyozAVxMRkfjUZcoXMiKkFyhS3uxI2pooyY7Mp2RC81ZPXoX1V9Sw3ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9yPn8AsrOM2g==</latexit><latexit sha1_base64="0mWsPF5SvefKUF93elLIWW/42x8=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjrWZ7UK64VXchsg5eDhXI1RiUv/rDmKURSsME1brnuYnxM6oMZwJnpX6qMaFsQkfYsyhphNrPFovOyIV1hiSMlX3SkIX7eyKjkdbTKLCdETVjvVqbm//VeqkJb/yMyyQ1KNnyozAVxMRkfjUZcoXMiKkFyhS3uxI2pooyY7Mp2RC81ZPXoX1V9Sw3ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9yPn8AsrOM2g==</latexit><latexit sha1_base64="0mWsPF5SvefKUF93elLIWW/42x8=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjrWZ7UK64VXchsg5eDhXI1RiUv/rDmKURSsME1brnuYnxM6oMZwJnpX6qMaFsQkfYsyhphNrPFovOyIV1hiSMlX3SkIX7eyKjkdbTKLCdETVjvVqbm//VeqkJb/yMyyQ1KNnyozAVxMRkfjUZcoXMiKkFyhS3uxI2pooyY7Mp2RC81ZPXoX1V9Sw3ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9yPn8AsrOM2g==</latexit><latexit sha1_base64="0mWsPF5SvefKUF93elLIWW/42x8=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjrWZ7UK64VXchsg5eDhXI1RiUv/rDmKURSsME1brnuYnxM6oMZwJnpX6qMaFsQkfYsyhphNrPFovOyIV1hiSMlX3SkIX7eyKjkdbTKLCdETVjvVqbm//VeqkJb/yMyyQ1KNnyozAVxMRkfjUZcoXMiKkFyhS3uxI2pooyY7Mp2RC81ZPXoX1V9Sw3ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9yPn8AsrOM2g==</latexit>

(P1, V1)
<latexit sha1_base64="A7HmU0rxgoNdf5DFmRcNS6r9x6c=">AAAB8HicbZDLSgMxFIbP1Futt6pLN8EiVJAyUwRdFt24rGAv0g5DJs20oUlmSDJCGfoUblwo4tbHcefbmLaz0NYfAh//OYec84cJZ9q47rdTWFvf2Nwqbpd2dvf2D8qHR20dp4rQFol5rLoh1pQzSVuGGU67iaJYhJx2wvHtrN55okqzWD6YSUJ9gYeSRYxgY63HajPwLtqBdx6UK27NnQutgpdDBXI1g/JXfxCTVFBpCMda9zw3MX6GlWGE02mpn2qaYDLGQ9qzKLGg2s/mC0/RmXUGKIqVfdKguft7IsNC64kIbafAZqSXazPzv1ovNdG1nzGZpIZKsvgoSjkyMZpdjwZMUWL4xAImitldERlhhYmxGZVsCN7yyavQrtc8y/eXlcZNHkcRTuAUquDBFTTgDprQAgICnuEV3hzlvDjvzseiteDkM8fwR87nD867jxc=</latexit><latexit sha1_base64="A7HmU0rxgoNdf5DFmRcNS6r9x6c=">AAAB8HicbZDLSgMxFIbP1Futt6pLN8EiVJAyUwRdFt24rGAv0g5DJs20oUlmSDJCGfoUblwo4tbHcefbmLaz0NYfAh//OYec84cJZ9q47rdTWFvf2Nwqbpd2dvf2D8qHR20dp4rQFol5rLoh1pQzSVuGGU67iaJYhJx2wvHtrN55okqzWD6YSUJ9gYeSRYxgY63HajPwLtqBdx6UK27NnQutgpdDBXI1g/JXfxCTVFBpCMda9zw3MX6GlWGE02mpn2qaYDLGQ9qzKLGg2s/mC0/RmXUGKIqVfdKguft7IsNC64kIbafAZqSXazPzv1ovNdG1nzGZpIZKsvgoSjkyMZpdjwZMUWL4xAImitldERlhhYmxGZVsCN7yyavQrtc8y/eXlcZNHkcRTuAUquDBFTTgDprQAgICnuEV3hzlvDjvzseiteDkM8fwR87nD867jxc=</latexit><latexit sha1_base64="A7HmU0rxgoNdf5DFmRcNS6r9x6c=">AAAB8HicbZDLSgMxFIbP1Futt6pLN8EiVJAyUwRdFt24rGAv0g5DJs20oUlmSDJCGfoUblwo4tbHcefbmLaz0NYfAh//OYec84cJZ9q47rdTWFvf2Nwqbpd2dvf2D8qHR20dp4rQFol5rLoh1pQzSVuGGU67iaJYhJx2wvHtrN55okqzWD6YSUJ9gYeSRYxgY63HajPwLtqBdx6UK27NnQutgpdDBXI1g/JXfxCTVFBpCMda9zw3MX6GlWGE02mpn2qaYDLGQ9qzKLGg2s/mC0/RmXUGKIqVfdKguft7IsNC64kIbafAZqSXazPzv1ovNdG1nzGZpIZKsvgoSjkyMZpdjwZMUWL4xAImitldERlhhYmxGZVsCN7yyavQrtc8y/eXlcZNHkcRTuAUquDBFTTgDprQAgICnuEV3hzlvDjvzseiteDkM8fwR87nD867jxc=</latexit><latexit sha1_base64="A7HmU0rxgoNdf5DFmRcNS6r9x6c=">AAAB8HicbZDLSgMxFIbP1Futt6pLN8EiVJAyUwRdFt24rGAv0g5DJs20oUlmSDJCGfoUblwo4tbHcefbmLaz0NYfAh//OYec84cJZ9q47rdTWFvf2Nwqbpd2dvf2D8qHR20dp4rQFol5rLoh1pQzSVuGGU67iaJYhJx2wvHtrN55okqzWD6YSUJ9gYeSRYxgY63HajPwLtqBdx6UK27NnQutgpdDBXI1g/JXfxCTVFBpCMda9zw3MX6GlWGE02mpn2qaYDLGQ9qzKLGg2s/mC0/RmXUGKIqVfdKguft7IsNC64kIbafAZqSXazPzv1ovNdG1nzGZpIZKsvgoSjkyMZpdjwZMUWL4xAImitldERlhhYmxGZVsCN7yyavQrtc8y/eXlcZNHkcRTuAUquDBFTTgDprQAgICnuEV3hzlvDjvzseiteDkM8fwR87nD867jxc=</latexit>

(P2, V2)
<latexit sha1_base64="zRxBWQtwc+0daz93C9Z1d/ks6Mo=">AAAB8HicbZDLSgMxFIbP1Futt6pLN8EiVJAyUwRdFt24rGAv0g5DJs20oUlmSDJCGfoUblwo4tbHcefbmLaz0NYfAh//OYec84cJZ9q47rdTWFvf2Nwqbpd2dvf2D8qHR20dp4rQFol5rLoh1pQzSVuGGU67iaJYhJx2wvHtrN55okqzWD6YSUJ9gYeSRYxgY63HajOoX7SD+nlQrrg1dy60Cl4OFcjVDMpf/UFMUkGlIRxr3fPcxPgZVoYRTqelfqppgskYD2nPosSCaj+bLzxFZ9YZoChW9kmD5u7viQwLrScitJ0Cm5Fers3M/2q91ETXfsZkkhoqyeKjKOXIxGh2PRowRYnhEwuYKGZ3RWSEFSbGZlSyIXjLJ69Cu17zLN9fVho3eRxFOIFTqIIHV9CAO2hCCwgIeIZXeHOU8+K8Ox+L1oKTzxzDHzmfP9HJjxk=</latexit><latexit sha1_base64="zRxBWQtwc+0daz93C9Z1d/ks6Mo=">AAAB8HicbZDLSgMxFIbP1Futt6pLN8EiVJAyUwRdFt24rGAv0g5DJs20oUlmSDJCGfoUblwo4tbHcefbmLaz0NYfAh//OYec84cJZ9q47rdTWFvf2Nwqbpd2dvf2D8qHR20dp4rQFol5rLoh1pQzSVuGGU67iaJYhJx2wvHtrN55okqzWD6YSUJ9gYeSRYxgY63HajOoX7SD+nlQrrg1dy60Cl4OFcjVDMpf/UFMUkGlIRxr3fPcxPgZVoYRTqelfqppgskYD2nPosSCaj+bLzxFZ9YZoChW9kmD5u7viQwLrScitJ0Cm5Fers3M/2q91ETXfsZkkhoqyeKjKOXIxGh2PRowRYnhEwuYKGZ3RWSEFSbGZlSyIXjLJ69Cu17zLN9fVho3eRxFOIFTqIIHV9CAO2hCCwgIeIZXeHOU8+K8Ox+L1oKTzxzDHzmfP9HJjxk=</latexit><latexit sha1_base64="zRxBWQtwc+0daz93C9Z1d/ks6Mo=">AAAB8HicbZDLSgMxFIbP1Futt6pLN8EiVJAyUwRdFt24rGAv0g5DJs20oUlmSDJCGfoUblwo4tbHcefbmLaz0NYfAh//OYec84cJZ9q47rdTWFvf2Nwqbpd2dvf2D8qHR20dp4rQFol5rLoh1pQzSVuGGU67iaJYhJx2wvHtrN55okqzWD6YSUJ9gYeSRYxgY63HajOoX7SD+nlQrrg1dy60Cl4OFcjVDMpf/UFMUkGlIRxr3fPcxPgZVoYRTqelfqppgskYD2nPosSCaj+bLzxFZ9YZoChW9kmD5u7viQwLrScitJ0Cm5Fers3M/2q91ETXfsZkkhoqyeKjKOXIxGh2PRowRYnhEwuYKGZ3RWSEFSbGZlSyIXjLJ69Cu17zLN9fVho3eRxFOIFTqIIHV9CAO2hCCwgIeIZXeHOU8+K8Ox+L1oKTzxzDHzmfP9HJjxk=</latexit><latexit sha1_base64="zRxBWQtwc+0daz93C9Z1d/ks6Mo=">AAAB8HicbZDLSgMxFIbP1Futt6pLN8EiVJAyUwRdFt24rGAv0g5DJs20oUlmSDJCGfoUblwo4tbHcefbmLaz0NYfAh//OYec84cJZ9q47rdTWFvf2Nwqbpd2dvf2D8qHR20dp4rQFol5rLoh1pQzSVuGGU67iaJYhJx2wvHtrN55okqzWD6YSUJ9gYeSRYxgY63HajOoX7SD+nlQrrg1dy60Cl4OFcjVDMpf/UFMUkGlIRxr3fPcxPgZVoYRTqelfqppgskYD2nPosSCaj+bLzxFZ9YZoChW9kmD5u7viQwLrScitJ0Cm5Fers3M/2q91ETXfsZkkhoqyeKjKOXIxGh2PRowRYnhEwuYKGZ3RWSEFSbGZlSyIXjLJ69Cu17zLN9fVho3eRxFOIFTqIIHV9CAO2hCCwgIeIZXeHOU8+K8Ox+L1oKTzxzDHzmfP9HJjxk=</latexit>

(P3, V3)
<latexit sha1_base64="DPD4hvspXgTzIC/MftdgvssA9mQ=">AAAB8XicbZDLSgMxFIbPeK31VnXpJliEClJmrKDLohuXFewF22HIpJk2NMkMSUYoQ9/CjQtF3Po27nwb03YW2vpD4OM/55Bz/jDhTBvX/XZWVtfWNzYLW8Xtnd29/dLBYUvHqSK0SWIeq06INeVM0qZhhtNOoigWIaftcHQ7rbefqNIslg9mnFBf4IFkESPYWOux0ghq56gV1M6CUtmtujOhZfByKEOuRlD66vVjkgoqDeFY667nJsbPsDKMcDop9lJNE0xGeEC7FiUWVPvZbOMJOrVOH0Wxsk8aNHN/T2RYaD0Woe0U2Az1Ym1q/lfrpia69jMmk9RQSeYfRSlHJkbT81GfKUoMH1vARDG7KyJDrDAxNqSiDcFbPHkZWhdVz/L9Zbl+k8dRgGM4gQp4cAV1uIMGNIGAhGd4hTdHOy/Ou/Mxb11x8pkj+CPn8wcsEI9F</latexit><latexit sha1_base64="DPD4hvspXgTzIC/MftdgvssA9mQ=">AAAB8XicbZDLSgMxFIbPeK31VnXpJliEClJmrKDLohuXFewF22HIpJk2NMkMSUYoQ9/CjQtF3Po27nwb03YW2vpD4OM/55Bz/jDhTBvX/XZWVtfWNzYLW8Xtnd29/dLBYUvHqSK0SWIeq06INeVM0qZhhtNOoigWIaftcHQ7rbefqNIslg9mnFBf4IFkESPYWOux0ghq56gV1M6CUtmtujOhZfByKEOuRlD66vVjkgoqDeFY667nJsbPsDKMcDop9lJNE0xGeEC7FiUWVPvZbOMJOrVOH0Wxsk8aNHN/T2RYaD0Woe0U2Az1Ym1q/lfrpia69jMmk9RQSeYfRSlHJkbT81GfKUoMH1vARDG7KyJDrDAxNqSiDcFbPHkZWhdVz/L9Zbl+k8dRgGM4gQp4cAV1uIMGNIGAhGd4hTdHOy/Ou/Mxb11x8pkj+CPn8wcsEI9F</latexit><latexit sha1_base64="DPD4hvspXgTzIC/MftdgvssA9mQ=">AAAB8XicbZDLSgMxFIbPeK31VnXpJliEClJmrKDLohuXFewF22HIpJk2NMkMSUYoQ9/CjQtF3Po27nwb03YW2vpD4OM/55Bz/jDhTBvX/XZWVtfWNzYLW8Xtnd29/dLBYUvHqSK0SWIeq06INeVM0qZhhtNOoigWIaftcHQ7rbefqNIslg9mnFBf4IFkESPYWOux0ghq56gV1M6CUtmtujOhZfByKEOuRlD66vVjkgoqDeFY667nJsbPsDKMcDop9lJNE0xGeEC7FiUWVPvZbOMJOrVOH0Wxsk8aNHN/T2RYaD0Woe0U2Az1Ym1q/lfrpia69jMmk9RQSeYfRSlHJkbT81GfKUoMH1vARDG7KyJDrDAxNqSiDcFbPHkZWhdVz/L9Zbl+k8dRgGM4gQp4cAV1uIMGNIGAhGd4hTdHOy/Ou/Mxb11x8pkj+CPn8wcsEI9F</latexit><latexit sha1_base64="DPD4hvspXgTzIC/MftdgvssA9mQ=">AAAB8XicbZDLSgMxFIbPeK31VnXpJliEClJmrKDLohuXFewF22HIpJk2NMkMSUYoQ9/CjQtF3Po27nwb03YW2vpD4OM/55Bz/jDhTBvX/XZWVtfWNzYLW8Xtnd29/dLBYUvHqSK0SWIeq06INeVM0qZhhtNOoigWIaftcHQ7rbefqNIslg9mnFBf4IFkESPYWOux0ghq56gV1M6CUtmtujOhZfByKEOuRlD66vVjkgoqDeFY667nJsbPsDKMcDop9lJNE0xGeEC7FiUWVPvZbOMJOrVOH0Wxsk8aNHN/T2RYaD0Woe0U2Az1Ym1q/lfrpia69jMmk9RQSeYfRSlHJkbT81GfKUoMH1vARDG7KyJDrDAxNqSiDcFbPHkZWhdVz/L9Zbl+k8dRgGM4gQp4cAV1uIMGNIGAhGd4hTdHOy/Ou/Mxb11x8pkj+CPn8wcsEI9F</latexit>

(P4, V4)
<latexit sha1_base64="fH//aWqhpvUSvBKbAwOOjoLUtNs=">AAAB8XicbZDLSgMxFIZP6q3WW9Wlm2ARKkiZkYIui25cVrAXbIchk2ba0ExmSDJCGfoWblwo4ta3cefbmLaz0NYfAh//OYec8weJ4No4zjcqrK1vbG4Vt0s7u3v7B+XDo7aOU0VZi8YiVt2AaCa4ZC3DjWDdRDESBYJ1gvHtrN55YkrzWD6YScK8iAwlDzklxlqP1aZfv8Btv37ulytOzZkLr4KbQwVyNf3yV38Q0zRi0lBBtO65TmK8jCjDqWDTUj/VLCF0TIasZ1GSiGkvm288xWfWGeAwVvZJg+fu74mMRFpPosB2RsSM9HJtZv5X66UmvPYyLpPUMEkXH4WpwCbGs/PxgCtGjZhYIFRxuyumI6IINTakkg3BXT55FdqXNdfyfb3SuMnjKMIJnEIVXLiCBtxBE1pAQcIzvMIb0ugFvaOPRWsB5TPH8Efo8wcvH49H</latexit><latexit sha1_base64="fH//aWqhpvUSvBKbAwOOjoLUtNs=">AAAB8XicbZDLSgMxFIZP6q3WW9Wlm2ARKkiZkYIui25cVrAXbIchk2ba0ExmSDJCGfoWblwo4ta3cefbmLaz0NYfAh//OYec8weJ4No4zjcqrK1vbG4Vt0s7u3v7B+XDo7aOU0VZi8YiVt2AaCa4ZC3DjWDdRDESBYJ1gvHtrN55YkrzWD6YScK8iAwlDzklxlqP1aZfv8Btv37ulytOzZkLr4KbQwVyNf3yV38Q0zRi0lBBtO65TmK8jCjDqWDTUj/VLCF0TIasZ1GSiGkvm288xWfWGeAwVvZJg+fu74mMRFpPosB2RsSM9HJtZv5X66UmvPYyLpPUMEkXH4WpwCbGs/PxgCtGjZhYIFRxuyumI6IINTakkg3BXT55FdqXNdfyfb3SuMnjKMIJnEIVXLiCBtxBE1pAQcIzvMIb0ugFvaOPRWsB5TPH8Efo8wcvH49H</latexit><latexit sha1_base64="fH//aWqhpvUSvBKbAwOOjoLUtNs=">AAAB8XicbZDLSgMxFIZP6q3WW9Wlm2ARKkiZkYIui25cVrAXbIchk2ba0ExmSDJCGfoWblwo4ta3cefbmLaz0NYfAh//OYec8weJ4No4zjcqrK1vbG4Vt0s7u3v7B+XDo7aOU0VZi8YiVt2AaCa4ZC3DjWDdRDESBYJ1gvHtrN55YkrzWD6YScK8iAwlDzklxlqP1aZfv8Btv37ulytOzZkLr4KbQwVyNf3yV38Q0zRi0lBBtO65TmK8jCjDqWDTUj/VLCF0TIasZ1GSiGkvm288xWfWGeAwVvZJg+fu74mMRFpPosB2RsSM9HJtZv5X66UmvPYyLpPUMEkXH4WpwCbGs/PxgCtGjZhYIFRxuyumI6IINTakkg3BXT55FdqXNdfyfb3SuMnjKMIJnEIVXLiCBtxBE1pAQcIzvMIb0ugFvaOPRWsB5TPH8Efo8wcvH49H</latexit><latexit sha1_base64="fH//aWqhpvUSvBKbAwOOjoLUtNs=">AAAB8XicbZDLSgMxFIZP6q3WW9Wlm2ARKkiZkYIui25cVrAXbIchk2ba0ExmSDJCGfoWblwo4ta3cefbmLaz0NYfAh//OYec8weJ4No4zjcqrK1vbG4Vt0s7u3v7B+XDo7aOU0VZi8YiVt2AaCa4ZC3DjWDdRDESBYJ1gvHtrN55YkrzWD6YScK8iAwlDzklxlqP1aZfv8Btv37ulytOzZkLr4KbQwVyNf3yV38Q0zRi0lBBtO65TmK8jCjDqWDTUj/VLCF0TIasZ1GSiGkvm288xWfWGeAwVvZJg+fu74mMRFpPosB2RsSM9HJtZv5X66UmvPYyLpPUMEkXH4WpwCbGs/PxgCtGjZhYIFRxuyumI6IINTakkg3BXT55FdqXNdfyfb3SuMnjKMIJnEIVXLiCBtxBE1pAQcIzvMIb0ugFvaOPRWsB5TPH8Efo8wcvH49H</latexit>

isochorer Weg

isothermer Weg P V = const.
<latexit sha1_base64="d+148idxxRDr3wUMnMC7sNBOraw=">AAAB/3icbZDLSgMxFIYzXmu9jQpu3ASL4ELKjAi6EYpuXFawF+gMJZOmbWgmGZIzYhm78FXcuFDEra/hzrcxbWehrT8EPv5zDufkjxLBDXjet7OwuLS8slpYK65vbG5tuzu7daNSTVmNKqF0MyKGCS5ZDTgI1kw0I3EkWCMaXI/rjXumDVfyDoYJC2PSk7zLKQFrtd39Kg5OcB1f4gDYA2RUSQPlUdsteWVvIjwPfg4llKvadr+CjqJpzCRQQYxp+V4CYUY0cCrYqBikhiWEDkiPtSxKEjMTZpP7R/jIOh3cVdo+CXji/p7ISGzMMI5sZ0ygb2ZrY/O/WiuF7kWYcZmkwCSdLuqmAoPC4zBwh2tGQQwtEKq5vRXTPtGEgo2saEPwZ788D/XTsm/59qxUucrjKKADdIiOkY/OUQXdoCqqIYoe0TN6RW/Ok/PivDsf09YFJ5/ZQ3/kfP4AF2+U4A==</latexit><latexit sha1_base64="d+148idxxRDr3wUMnMC7sNBOraw=">AAAB/3icbZDLSgMxFIYzXmu9jQpu3ASL4ELKjAi6EYpuXFawF+gMJZOmbWgmGZIzYhm78FXcuFDEra/hzrcxbWehrT8EPv5zDufkjxLBDXjet7OwuLS8slpYK65vbG5tuzu7daNSTVmNKqF0MyKGCS5ZDTgI1kw0I3EkWCMaXI/rjXumDVfyDoYJC2PSk7zLKQFrtd39Kg5OcB1f4gDYA2RUSQPlUdsteWVvIjwPfg4llKvadr+CjqJpzCRQQYxp+V4CYUY0cCrYqBikhiWEDkiPtSxKEjMTZpP7R/jIOh3cVdo+CXji/p7ISGzMMI5sZ0ygb2ZrY/O/WiuF7kWYcZmkwCSdLuqmAoPC4zBwh2tGQQwtEKq5vRXTPtGEgo2saEPwZ788D/XTsm/59qxUucrjKKADdIiOkY/OUQXdoCqqIYoe0TN6RW/Ok/PivDsf09YFJ5/ZQ3/kfP4AF2+U4A==</latexit><latexit sha1_base64="d+148idxxRDr3wUMnMC7sNBOraw=">AAAB/3icbZDLSgMxFIYzXmu9jQpu3ASL4ELKjAi6EYpuXFawF+gMJZOmbWgmGZIzYhm78FXcuFDEra/hzrcxbWehrT8EPv5zDufkjxLBDXjet7OwuLS8slpYK65vbG5tuzu7daNSTVmNKqF0MyKGCS5ZDTgI1kw0I3EkWCMaXI/rjXumDVfyDoYJC2PSk7zLKQFrtd39Kg5OcB1f4gDYA2RUSQPlUdsteWVvIjwPfg4llKvadr+CjqJpzCRQQYxp+V4CYUY0cCrYqBikhiWEDkiPtSxKEjMTZpP7R/jIOh3cVdo+CXji/p7ISGzMMI5sZ0ygb2ZrY/O/WiuF7kWYcZmkwCSdLuqmAoPC4zBwh2tGQQwtEKq5vRXTPtGEgo2saEPwZ788D/XTsm/59qxUucrjKKADdIiOkY/OUQXdoCqqIYoe0TN6RW/Ok/PivDsf09YFJ5/ZQ3/kfP4AF2+U4A==</latexit><latexit sha1_base64="ck8pdC+ekZH4nUmSP+ZG7r8lEyk=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odOn4MoA7ncAFXEMIN3MEDdKALAhJ4hXdv4r15H6uuat66tDP4I+/zBzjGijg=</latexit><latexit sha1_base64="vyR2j7PQtpC7kJ3SdQEH8SfgjBA=">AAAB9HicbZBLSwMxFIXv+Ky16ujCjZtgEVxImXGjG0Fw47KCfUBnKJk004ZmMkNyRyxjF/4VNy4U8be489+YPhbaeiDwcU7CvTlRJoVBz/t2VlbX1jc2S1vl7crO7p67X2maNNeMN1gqU92OqOFSKN5AgZK3M81pEkneioY3k7z1wLURqbrHUcbDhPaViAWjaK2ue1gnwRlpkisSIH/EgqXKYG3cdatezZuKLIM/hyrMVe+6X0EvZXnCFTJJjen4XoZhQTUKJvm4HOSGZ5QNaZ93LCqacBMW0/3H5MQ6PRKn2h6FZOr+flHQxJhREtmbCcWBWcwm5n9ZJ8f4MiyEynLkis0GxbkkmJJJGaQnNGcoRxYo08LuStiAasrQVla2JfiLX16G5nnNt3znQQmO4BhOwYcLuIZbqEMDGDzBC7zBu/PsvDofs7pWnHlvB/BHzucPsBCTdg==</latexit><latexit sha1_base64="vyR2j7PQtpC7kJ3SdQEH8SfgjBA=">AAAB9HicbZBLSwMxFIXv+Ky16ujCjZtgEVxImXGjG0Fw47KCfUBnKJk004ZmMkNyRyxjF/4VNy4U8be489+YPhbaeiDwcU7CvTlRJoVBz/t2VlbX1jc2S1vl7crO7p67X2maNNeMN1gqU92OqOFSKN5AgZK3M81pEkneioY3k7z1wLURqbrHUcbDhPaViAWjaK2ue1gnwRlpkisSIH/EgqXKYG3cdatezZuKLIM/hyrMVe+6X0EvZXnCFTJJjen4XoZhQTUKJvm4HOSGZ5QNaZ93LCqacBMW0/3H5MQ6PRKn2h6FZOr+flHQxJhREtmbCcWBWcwm5n9ZJ8f4MiyEynLkis0GxbkkmJJJGaQnNGcoRxYo08LuStiAasrQVla2JfiLX16G5nnNt3znQQmO4BhOwYcLuIZbqEMDGDzBC7zBu/PsvDofs7pWnHlvB/BHzucPsBCTdg==</latexit><latexit sha1_base64="uKwqAm69EU92yHiRe7NGCj1qJr8=">AAAB/3icbZDLSgMxFIYz9VbrbVRw4yZYBBdSZtzoRii6cVnBXqAdSibNtKGZZEjOiGXswldx40IRt76GO9/GtJ2Ftv4Q+PjPOZyTP0wEN+B5305haXllda24XtrY3NrecXf3GkalmrI6VULpVkgME1yyOnAQrJVoRuJQsGY4vJ7Um/dMG67kHYwSFsSkL3nEKQFrdd2DGu6c4ga+xB1gD5BRJQ1Uxl237FW8qfAi+DmUUa5a1/3q9BRNYyaBCmJM2/cSCDKigVPBxqVOalhC6JD0WduiJDEzQTa9f4yPrdPDkdL2ScBT9/dERmJjRnFoO2MCAzNfm5j/1dopRBdBxmWSApN0tihKBQaFJ2HgHteMghhZIFRzeyumA6IJBRtZyYbgz395ERpnFd/yrVeuXuVxFNEhOkInyEfnqIpuUA3VEUWP6Bm9ojfnyXlx3p2PWWvByWf20R85nz8WL5Tc</latexit><latexit sha1_base64="d+148idxxRDr3wUMnMC7sNBOraw=">AAAB/3icbZDLSgMxFIYzXmu9jQpu3ASL4ELKjAi6EYpuXFawF+gMJZOmbWgmGZIzYhm78FXcuFDEra/hzrcxbWehrT8EPv5zDufkjxLBDXjet7OwuLS8slpYK65vbG5tuzu7daNSTVmNKqF0MyKGCS5ZDTgI1kw0I3EkWCMaXI/rjXumDVfyDoYJC2PSk7zLKQFrtd39Kg5OcB1f4gDYA2RUSQPlUdsteWVvIjwPfg4llKvadr+CjqJpzCRQQYxp+V4CYUY0cCrYqBikhiWEDkiPtSxKEjMTZpP7R/jIOh3cVdo+CXji/p7ISGzMMI5sZ0ygb2ZrY/O/WiuF7kWYcZmkwCSdLuqmAoPC4zBwh2tGQQwtEKq5vRXTPtGEgo2saEPwZ788D/XTsm/59qxUucrjKKADdIiOkY/OUQXdoCqqIYoe0TN6RW/Ok/PivDsf09YFJ5/ZQ3/kfP4AF2+U4A==</latexit><latexit sha1_base64="d+148idxxRDr3wUMnMC7sNBOraw=">AAAB/3icbZDLSgMxFIYzXmu9jQpu3ASL4ELKjAi6EYpuXFawF+gMJZOmbWgmGZIzYhm78FXcuFDEra/hzrcxbWehrT8EPv5zDufkjxLBDXjet7OwuLS8slpYK65vbG5tuzu7daNSTVmNKqF0MyKGCS5ZDTgI1kw0I3EkWCMaXI/rjXumDVfyDoYJC2PSk7zLKQFrtd39Kg5OcB1f4gDYA2RUSQPlUdsteWVvIjwPfg4llKvadr+CjqJpzCRQQYxp+V4CYUY0cCrYqBikhiWEDkiPtSxKEjMTZpP7R/jIOh3cVdo+CXji/p7ISGzMMI5sZ0ygb2ZrY/O/WiuF7kWYcZmkwCSdLuqmAoPC4zBwh2tGQQwtEKq5vRXTPtGEgo2saEPwZ788D/XTsm/59qxUucrjKKADdIiOkY/OUQXdoCqqIYoe0TN6RW/Ok/PivDsf09YFJ5/ZQ3/kfP4AF2+U4A==</latexit><latexit sha1_base64="d+148idxxRDr3wUMnMC7sNBOraw=">AAAB/3icbZDLSgMxFIYzXmu9jQpu3ASL4ELKjAi6EYpuXFawF+gMJZOmbWgmGZIzYhm78FXcuFDEra/hzrcxbWehrT8EPv5zDufkjxLBDXjet7OwuLS8slpYK65vbG5tuzu7daNSTVmNKqF0MyKGCS5ZDTgI1kw0I3EkWCMaXI/rjXumDVfyDoYJC2PSk7zLKQFrtd39Kg5OcB1f4gDYA2RUSQPlUdsteWVvIjwPfg4llKvadr+CjqJpzCRQQYxp+V4CYUY0cCrYqBikhiWEDkiPtSxKEjMTZpP7R/jIOh3cVdo+CXji/p7ISGzMMI5sZ0ygb2ZrY/O/WiuF7kWYcZmkwCSdLuqmAoPC4zBwh2tGQQwtEKq5vRXTPtGEgo2saEPwZ788D/XTsm/59qxUucrjKKADdIiOkY/OUQXdoCqqIYoe0TN6RW/Ok/PivDsf09YFJ5/ZQ3/kfP4AF2+U4A==</latexit><latexit sha1_base64="d+148idxxRDr3wUMnMC7sNBOraw=">AAAB/3icbZDLSgMxFIYzXmu9jQpu3ASL4ELKjAi6EYpuXFawF+gMJZOmbWgmGZIzYhm78FXcuFDEra/hzrcxbWehrT8EPv5zDufkjxLBDXjet7OwuLS8slpYK65vbG5tuzu7daNSTVmNKqF0MyKGCS5ZDTgI1kw0I3EkWCMaXI/rjXumDVfyDoYJC2PSk7zLKQFrtd39Kg5OcB1f4gDYA2RUSQPlUdsteWVvIjwPfg4llKvadr+CjqJpzCRQQYxp+V4CYUY0cCrYqBikhiWEDkiPtSxKEjMTZpP7R/jIOh3cVdo+CXji/p7ISGzMMI5sZ0ygb2ZrY/O/WiuF7kWYcZmkwCSdLuqmAoPC4zBwh2tGQQwtEKq5vRXTPtGEgo2saEPwZ788D/XTsm/59qxUucrjKKADdIiOkY/OUQXdoCqqIYoe0TN6RW/Ok/PivDsf09YFJ5/ZQ3/kfP4AF2+U4A==</latexit><latexit sha1_base64="d+148idxxRDr3wUMnMC7sNBOraw=">AAAB/3icbZDLSgMxFIYzXmu9jQpu3ASL4ELKjAi6EYpuXFawF+gMJZOmbWgmGZIzYhm78FXcuFDEra/hzrcxbWehrT8EPv5zDufkjxLBDXjet7OwuLS8slpYK65vbG5tuzu7daNSTVmNKqF0MyKGCS5ZDTgI1kw0I3EkWCMaXI/rjXumDVfyDoYJC2PSk7zLKQFrtd39Kg5OcB1f4gDYA2RUSQPlUdsteWVvIjwPfg4llKvadr+CjqJpzCRQQYxp+V4CYUY0cCrYqBikhiWEDkiPtSxKEjMTZpP7R/jIOh3cVdo+CXji/p7ISGzMMI5sZ0ygb2ZrY/O/WiuF7kWYcZmkwCSdLuqmAoPC4zBwh2tGQQwtEKq5vRXTPtGEgo2saEPwZ788D/XTsm/59qxUucrjKKADdIiOkY/OUQXdoCqqIYoe0TN6RW/Ok/PivDsf09YFJ5/ZQ3/kfP4AF2+U4A==</latexit><latexit sha1_base64="d+148idxxRDr3wUMnMC7sNBOraw=">AAAB/3icbZDLSgMxFIYzXmu9jQpu3ASL4ELKjAi6EYpuXFawF+gMJZOmbWgmGZIzYhm78FXcuFDEra/hzrcxbWehrT8EPv5zDufkjxLBDXjet7OwuLS8slpYK65vbG5tuzu7daNSTVmNKqF0MyKGCS5ZDTgI1kw0I3EkWCMaXI/rjXumDVfyDoYJC2PSk7zLKQFrtd39Kg5OcB1f4gDYA2RUSQPlUdsteWVvIjwPfg4llKvadr+CjqJpzCRQQYxp+V4CYUY0cCrYqBikhiWEDkiPtSxKEjMTZpP7R/jIOh3cVdo+CXji/p7ISGzMMI5sZ0ygb2ZrY/O/WiuF7kWYcZmkwCSdLuqmAoPC4zBwh2tGQQwtEKq5vRXTPtGEgo2saEPwZ788D/XTsm/59qxUucrjKKADdIiOkY/OUQXdoCqqIYoe0TN6RW/Ok/PivDsf09YFJ5/ZQ3/kfP4AF2+U4A==</latexit>

V = const.
<latexit sha1_base64="h/0mUwfFtyzSW2OpkHTMTCLbj54=">AAAB/XicbZDLSgMxFIYzXmu9jZedm2ARXEiZEUE3QtGNywr2Ap2hZNK0Dc0kQ3JGrEPxVdy4UMSt7+HOtzFtZ6GtPwQ+/nMO5+SPEsENeN63s7C4tLyyWlgrrm9sbm27O7t1o1JNWY0qoXQzIoYJLlkNOAjWTDQjcSRYIxpcj+uNe6YNV/IOhgkLY9KTvMspAWu13f06vsTBCQ6APUBGlTRQHrXdklf2JsLz4OdQQrmqbfcr6CiaxkwCFcSYlu8lEGZEA6eCjYpBalhC6ID0WMuiJDEzYTa5foSPrNPBXaXtk4An7u+JjMTGDOPIdsYE+ma2Njb/q7VS6F6EGZdJCkzS6aJuKjAoPI4Cd7hmFMTQAqGa21sx7RNNKNjAijYEf/bL81A/LfuWb89Klas8jgI6QIfoGPnoHFXQDaqiGqLoET2jV/TmPDkvzrvzMW1dcPKZPfRHzucPGhWUXA==</latexit><latexit sha1_base64="h/0mUwfFtyzSW2OpkHTMTCLbj54=">AAAB/XicbZDLSgMxFIYzXmu9jZedm2ARXEiZEUE3QtGNywr2Ap2hZNK0Dc0kQ3JGrEPxVdy4UMSt7+HOtzFtZ6GtPwQ+/nMO5+SPEsENeN63s7C4tLyyWlgrrm9sbm27O7t1o1JNWY0qoXQzIoYJLlkNOAjWTDQjcSRYIxpcj+uNe6YNV/IOhgkLY9KTvMspAWu13f06vsTBCQ6APUBGlTRQHrXdklf2JsLz4OdQQrmqbfcr6CiaxkwCFcSYlu8lEGZEA6eCjYpBalhC6ID0WMuiJDEzYTa5foSPrNPBXaXtk4An7u+JjMTGDOPIdsYE+ma2Njb/q7VS6F6EGZdJCkzS6aJuKjAoPI4Cd7hmFMTQAqGa21sx7RNNKNjAijYEf/bL81A/LfuWb89Klas8jgI6QIfoGPnoHFXQDaqiGqLoET2jV/TmPDkvzrvzMW1dcPKZPfRHzucPGhWUXA==</latexit><latexit sha1_base64="h/0mUwfFtyzSW2OpkHTMTCLbj54=">AAAB/XicbZDLSgMxFIYzXmu9jZedm2ARXEiZEUE3QtGNywr2Ap2hZNK0Dc0kQ3JGrEPxVdy4UMSt7+HOtzFtZ6GtPwQ+/nMO5+SPEsENeN63s7C4tLyyWlgrrm9sbm27O7t1o1JNWY0qoXQzIoYJLlkNOAjWTDQjcSRYIxpcj+uNe6YNV/IOhgkLY9KTvMspAWu13f06vsTBCQ6APUBGlTRQHrXdklf2JsLz4OdQQrmqbfcr6CiaxkwCFcSYlu8lEGZEA6eCjYpBalhC6ID0WMuiJDEzYTa5foSPrNPBXaXtk4An7u+JjMTGDOPIdsYE+ma2Njb/q7VS6F6EGZdJCkzS6aJuKjAoPI4Cd7hmFMTQAqGa21sx7RNNKNjAijYEf/bL81A/LfuWb89Klas8jgI6QIfoGPnoHFXQDaqiGqLoET2jV/TmPDkvzrvzMW1dcPKZPfRHzucPGhWUXA==</latexit><latexit sha1_base64="h/0mUwfFtyzSW2OpkHTMTCLbj54=">AAAB/XicbZDLSgMxFIYzXmu9jZedm2ARXEiZEUE3QtGNywr2Ap2hZNK0Dc0kQ3JGrEPxVdy4UMSt7+HOtzFtZ6GtPwQ+/nMO5+SPEsENeN63s7C4tLyyWlgrrm9sbm27O7t1o1JNWY0qoXQzIoYJLlkNOAjWTDQjcSRYIxpcj+uNe6YNV/IOhgkLY9KTvMspAWu13f06vsTBCQ6APUBGlTRQHrXdklf2JsLz4OdQQrmqbfcr6CiaxkwCFcSYlu8lEGZEA6eCjYpBalhC6ID0WMuiJDEzYTa5foSPrNPBXaXtk4An7u+JjMTGDOPIdsYE+ma2Njb/q7VS6F6EGZdJCkzS6aJuKjAoPI4Cd7hmFMTQAqGa21sx7RNNKNjAijYEf/bL81A/LfuWb89Klas8jgI6QIfoGPnoHFXQDaqiGqLoET2jV/TmPDkvzrvzMW1dcPKZPfRHzucPGhWUXA==</latexit>

Q1
<latexit sha1_base64="qmi3xvvMh4c4Q7ZG2b98utF6CqU=">AAAB7HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxBdMW2lA22027dLMJuxOhhP4GLx4U8eoP8ua/cdvmoK0vLDy8M8POvGEqhUHX/XZKG5tb2zvl3cre/sHhUfX4pG2STDPus0QmuhtSw6VQ3EeBkndTzWkcSt4JJ/fzeueJayMS9YjTlAcxHSkRCUbRWn5rkHuzQbXm1t2FyDp4BdSgUHNQ/eoPE5bFXCGT1Jie56YY5FSjYJLPKv3M8JSyCR3xnkVFY26CfLHsjFxYZ0iiRNunkCzc3xM5jY2ZxqHtjCmOzWptbv5X62UY3Qa5UGmGXLHlR1EmCSZkfjkZCs0ZyqkFyrSwuxI2ppoytPlUbAje6snr0L6qe5Zb17XGXRFHGc7gHC7BgxtowAM0wQcGAp7hFd4c5bw4787HsrXkFDOn8EfO5w+UkI6F</latexit><latexit sha1_base64="qmi3xvvMh4c4Q7ZG2b98utF6CqU=">AAAB7HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxBdMW2lA22027dLMJuxOhhP4GLx4U8eoP8ua/cdvmoK0vLDy8M8POvGEqhUHX/XZKG5tb2zvl3cre/sHhUfX4pG2STDPus0QmuhtSw6VQ3EeBkndTzWkcSt4JJ/fzeueJayMS9YjTlAcxHSkRCUbRWn5rkHuzQbXm1t2FyDp4BdSgUHNQ/eoPE5bFXCGT1Jie56YY5FSjYJLPKv3M8JSyCR3xnkVFY26CfLHsjFxYZ0iiRNunkCzc3xM5jY2ZxqHtjCmOzWptbv5X62UY3Qa5UGmGXLHlR1EmCSZkfjkZCs0ZyqkFyrSwuxI2ppoytPlUbAje6snr0L6qe5Zb17XGXRFHGc7gHC7BgxtowAM0wQcGAp7hFd4c5bw4787HsrXkFDOn8EfO5w+UkI6F</latexit><latexit sha1_base64="qmi3xvvMh4c4Q7ZG2b98utF6CqU=">AAAB7HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxBdMW2lA22027dLMJuxOhhP4GLx4U8eoP8ua/cdvmoK0vLDy8M8POvGEqhUHX/XZKG5tb2zvl3cre/sHhUfX4pG2STDPus0QmuhtSw6VQ3EeBkndTzWkcSt4JJ/fzeueJayMS9YjTlAcxHSkRCUbRWn5rkHuzQbXm1t2FyDp4BdSgUHNQ/eoPE5bFXCGT1Jie56YY5FSjYJLPKv3M8JSyCR3xnkVFY26CfLHsjFxYZ0iiRNunkCzc3xM5jY2ZxqHtjCmOzWptbv5X62UY3Qa5UGmGXLHlR1EmCSZkfjkZCs0ZyqkFyrSwuxI2ppoytPlUbAje6snr0L6qe5Zb17XGXRFHGc7gHC7BgxtowAM0wQcGAp7hFd4c5bw4787HsrXkFDOn8EfO5w+UkI6F</latexit><latexit sha1_base64="qmi3xvvMh4c4Q7ZG2b98utF6CqU=">AAAB7HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxBdMW2lA22027dLMJuxOhhP4GLx4U8eoP8ua/cdvmoK0vLDy8M8POvGEqhUHX/XZKG5tb2zvl3cre/sHhUfX4pG2STDPus0QmuhtSw6VQ3EeBkndTzWkcSt4JJ/fzeueJayMS9YjTlAcxHSkRCUbRWn5rkHuzQbXm1t2FyDp4BdSgUHNQ/eoPE5bFXCGT1Jie56YY5FSjYJLPKv3M8JSyCR3xnkVFY26CfLHsjFxYZ0iiRNunkCzc3xM5jY2ZxqHtjCmOzWptbv5X62UY3Qa5UGmGXLHlR1EmCSZkfjkZCs0ZyqkFyrSwuxI2ppoytPlUbAje6snr0L6qe5Zb17XGXRFHGc7gHC7BgxtowAM0wQcGAp7hFd4c5bw4787HsrXkFDOn8EfO5w+UkI6F</latexit>

Q2
<latexit sha1_base64="4kNByyN6rlav46D5UA6hFpf9DXk=">AAAB7HicbZBNS8NAEIYnftb6VfXoZbEInkpSBD0WvXhswbSFNpTNdtIu3WzC7kYoob/BiwdFvPqDvPlv3LY5aOsLCw/vzLAzb5gKro3rfjsbm1vbO7ulvfL+weHRceXktK2TTDH0WSIS1Q2pRsEl+oYbgd1UIY1DgZ1wcj+vd55QaZ7IRzNNMYjpSPKIM2qs5bcGeX02qFTdmrsQWQevgCoUag4qX/1hwrIYpWGCat3z3NQEOVWGM4Gzcj/TmFI2oSPsWZQ0Rh3ki2Vn5NI6QxIlyj5pyML9PZHTWOtpHNrOmJqxXq3Nzf9qvcxEt0HOZZoZlGz5UZQJYhIyv5wMuUJmxNQCZYrbXQkbU0WZsfmUbQje6snr0K7XPMut62rjroijBOdwAVfgwQ004AGa4AMDDs/wCm+OdF6cd+dj2brhFDNn8EfO5w+WFY6G</latexit><latexit sha1_base64="4kNByyN6rlav46D5UA6hFpf9DXk=">AAAB7HicbZBNS8NAEIYnftb6VfXoZbEInkpSBD0WvXhswbSFNpTNdtIu3WzC7kYoob/BiwdFvPqDvPlv3LY5aOsLCw/vzLAzb5gKro3rfjsbm1vbO7ulvfL+weHRceXktK2TTDH0WSIS1Q2pRsEl+oYbgd1UIY1DgZ1wcj+vd55QaZ7IRzNNMYjpSPKIM2qs5bcGeX02qFTdmrsQWQevgCoUag4qX/1hwrIYpWGCat3z3NQEOVWGM4Gzcj/TmFI2oSPsWZQ0Rh3ki2Vn5NI6QxIlyj5pyML9PZHTWOtpHNrOmJqxXq3Nzf9qvcxEt0HOZZoZlGz5UZQJYhIyv5wMuUJmxNQCZYrbXQkbU0WZsfmUbQje6snr0K7XPMut62rjroijBOdwAVfgwQ004AGa4AMDDs/wCm+OdF6cd+dj2brhFDNn8EfO5w+WFY6G</latexit><latexit sha1_base64="4kNByyN6rlav46D5UA6hFpf9DXk=">AAAB7HicbZBNS8NAEIYnftb6VfXoZbEInkpSBD0WvXhswbSFNpTNdtIu3WzC7kYoob/BiwdFvPqDvPlv3LY5aOsLCw/vzLAzb5gKro3rfjsbm1vbO7ulvfL+weHRceXktK2TTDH0WSIS1Q2pRsEl+oYbgd1UIY1DgZ1wcj+vd55QaZ7IRzNNMYjpSPKIM2qs5bcGeX02qFTdmrsQWQevgCoUag4qX/1hwrIYpWGCat3z3NQEOVWGM4Gzcj/TmFI2oSPsWZQ0Rh3ki2Vn5NI6QxIlyj5pyML9PZHTWOtpHNrOmJqxXq3Nzf9qvcxEt0HOZZoZlGz5UZQJYhIyv5wMuUJmxNQCZYrbXQkbU0WZsfmUbQje6snr0K7XPMut62rjroijBOdwAVfgwQ004AGa4AMDDs/wCm+OdF6cd+dj2brhFDNn8EfO5w+WFY6G</latexit><latexit sha1_base64="4kNByyN6rlav46D5UA6hFpf9DXk=">AAAB7HicbZBNS8NAEIYnftb6VfXoZbEInkpSBD0WvXhswbSFNpTNdtIu3WzC7kYoob/BiwdFvPqDvPlv3LY5aOsLCw/vzLAzb5gKro3rfjsbm1vbO7ulvfL+weHRceXktK2TTDH0WSIS1Q2pRsEl+oYbgd1UIY1DgZ1wcj+vd55QaZ7IRzNNMYjpSPKIM2qs5bcGeX02qFTdmrsQWQevgCoUag4qX/1hwrIYpWGCat3z3NQEOVWGM4Gzcj/TmFI2oSPsWZQ0Rh3ki2Vn5NI6QxIlyj5pyML9PZHTWOtpHNrOmJqxXq3Nzf9qvcxEt0HOZZoZlGz5UZQJYhIyv5wMuUJmxNQCZYrbXQkbU0WZsfmUbQje6snr0K7XPMut62rjroijBOdwAVfgwQ004AGa4AMDDs/wCm+OdF6cd+dj2brhFDNn8EfO5w+WFY6G</latexit>

Q3
<latexit sha1_base64="oZKPGNfnB2ynwfdrBL+z7yhcIY4=">AAAB7HicbZBNS8NAEIYn9avWr6pHL4tF8FQSFfRY9OKxBdMW2lA22027dLMJuxOhhP4GLx4U8eoP8ua/cdvmoNUXFh7emWFn3jCVwqDrfjmltfWNza3ydmVnd2//oHp41DZJphn3WSIT3Q2p4VIo7qNAybup5jQOJe+Ek7t5vfPItRGJesBpyoOYjpSIBKNoLb81yC9ng2rNrbsLkb/gFVCDQs1B9bM/TFgWc4VMUmN6nptikFONgkk+q/Qzw1PKJnTEexYVjbkJ8sWyM3JmnSGJEm2fQrJwf07kNDZmGoe2M6Y4Nqu1uflfrZdhdBPkQqUZcsWWH0WZJJiQ+eVkKDRnKKcWKNPC7krYmGrK0OZTsSF4qyf/hfZF3bPcuqo1bos4ynACp3AOHlxDA+6hCT4wEPAEL/DqKOfZeXPel60lp5g5hl9yPr4Bl5qOhw==</latexit><latexit sha1_base64="oZKPGNfnB2ynwfdrBL+z7yhcIY4=">AAAB7HicbZBNS8NAEIYn9avWr6pHL4tF8FQSFfRY9OKxBdMW2lA22027dLMJuxOhhP4GLx4U8eoP8ua/cdvmoNUXFh7emWFn3jCVwqDrfjmltfWNza3ydmVnd2//oHp41DZJphn3WSIT3Q2p4VIo7qNAybup5jQOJe+Ek7t5vfPItRGJesBpyoOYjpSIBKNoLb81yC9ng2rNrbsLkb/gFVCDQs1B9bM/TFgWc4VMUmN6nptikFONgkk+q/Qzw1PKJnTEexYVjbkJ8sWyM3JmnSGJEm2fQrJwf07kNDZmGoe2M6Y4Nqu1uflfrZdhdBPkQqUZcsWWH0WZJJiQ+eVkKDRnKKcWKNPC7krYmGrK0OZTsSF4qyf/hfZF3bPcuqo1bos4ynACp3AOHlxDA+6hCT4wEPAEL/DqKOfZeXPel60lp5g5hl9yPr4Bl5qOhw==</latexit><latexit sha1_base64="oZKPGNfnB2ynwfdrBL+z7yhcIY4=">AAAB7HicbZBNS8NAEIYn9avWr6pHL4tF8FQSFfRY9OKxBdMW2lA22027dLMJuxOhhP4GLx4U8eoP8ua/cdvmoNUXFh7emWFn3jCVwqDrfjmltfWNza3ydmVnd2//oHp41DZJphn3WSIT3Q2p4VIo7qNAybup5jQOJe+Ek7t5vfPItRGJesBpyoOYjpSIBKNoLb81yC9ng2rNrbsLkb/gFVCDQs1B9bM/TFgWc4VMUmN6nptikFONgkk+q/Qzw1PKJnTEexYVjbkJ8sWyM3JmnSGJEm2fQrJwf07kNDZmGoe2M6Y4Nqu1uflfrZdhdBPkQqUZcsWWH0WZJJiQ+eVkKDRnKKcWKNPC7krYmGrK0OZTsSF4qyf/hfZF3bPcuqo1bos4ynACp3AOHlxDA+6hCT4wEPAEL/DqKOfZeXPel60lp5g5hl9yPr4Bl5qOhw==</latexit><latexit sha1_base64="oZKPGNfnB2ynwfdrBL+z7yhcIY4=">AAAB7HicbZBNS8NAEIYn9avWr6pHL4tF8FQSFfRY9OKxBdMW2lA22027dLMJuxOhhP4GLx4U8eoP8ua/cdvmoNUXFh7emWFn3jCVwqDrfjmltfWNza3ydmVnd2//oHp41DZJphn3WSIT3Q2p4VIo7qNAybup5jQOJe+Ek7t5vfPItRGJesBpyoOYjpSIBKNoLb81yC9ng2rNrbsLkb/gFVCDQs1B9bM/TFgWc4VMUmN6nptikFONgkk+q/Qzw1PKJnTEexYVjbkJ8sWyM3JmnSGJEm2fQrJwf07kNDZmGoe2M6Y4Nqu1uflfrZdhdBPkQqUZcsWWH0WZJJiQ+eVkKDRnKKcWKNPC7krYmGrK0OZTsSF4qyf/hfZF3bPcuqo1bos4ynACp3AOHlxDA+6hCT4wEPAEL/DqKOfZeXPel60lp5g5hl9yPr4Bl5qOhw==</latexit>

Q4
<latexit sha1_base64="Iq94QoHYPD3hgipYkWg7BI1RAG4=">AAAB7HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxBdMW2lA220m7dLMJuxuhhP4GLx4U8eoP8ua/cdvmoK0vLDy8M8POvGEquDau++2UNja3tnfKu5W9/YPDo+rxSVsnmWLos0QkqhtSjYJL9A03ArupQhqHAjvh5H5e7zyh0jyRj2aaYhDTkeQRZ9RYy28N8uvZoFpz6+5CZB28AmpQqDmofvWHCctilIYJqnXPc1MT5FQZzgTOKv1MY0rZhI6wZ1HSGHWQL5adkQvrDEmUKPukIQv390ROY62ncWg7Y2rGerU2N/+r9TIT3QY5l2lmULLlR1EmiEnI/HIy5AqZEVMLlCludyVsTBVlxuZTsSF4qyevQ/uq7lluXdcad0UcZTiDc7gED26gAQ/QBB8YcHiGV3hzpPPivDsfy9aSU8ycwh85nz+ZH46I</latexit><latexit sha1_base64="Iq94QoHYPD3hgipYkWg7BI1RAG4=">AAAB7HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxBdMW2lA220m7dLMJuxuhhP4GLx4U8eoP8ua/cdvmoK0vLDy8M8POvGEquDau++2UNja3tnfKu5W9/YPDo+rxSVsnmWLos0QkqhtSjYJL9A03ArupQhqHAjvh5H5e7zyh0jyRj2aaYhDTkeQRZ9RYy28N8uvZoFpz6+5CZB28AmpQqDmofvWHCctilIYJqnXPc1MT5FQZzgTOKv1MY0rZhI6wZ1HSGHWQL5adkQvrDEmUKPukIQv390ROY62ncWg7Y2rGerU2N/+r9TIT3QY5l2lmULLlR1EmiEnI/HIy5AqZEVMLlCludyVsTBVlxuZTsSF4qyevQ/uq7lluXdcad0UcZTiDc7gED26gAQ/QBB8YcHiGV3hzpPPivDsfy9aSU8ycwh85nz+ZH46I</latexit><latexit sha1_base64="Iq94QoHYPD3hgipYkWg7BI1RAG4=">AAAB7HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxBdMW2lA220m7dLMJuxuhhP4GLx4U8eoP8ua/cdvmoK0vLDy8M8POvGEquDau++2UNja3tnfKu5W9/YPDo+rxSVsnmWLos0QkqhtSjYJL9A03ArupQhqHAjvh5H5e7zyh0jyRj2aaYhDTkeQRZ9RYy28N8uvZoFpz6+5CZB28AmpQqDmofvWHCctilIYJqnXPc1MT5FQZzgTOKv1MY0rZhI6wZ1HSGHWQL5adkQvrDEmUKPukIQv390ROY62ncWg7Y2rGerU2N/+r9TIT3QY5l2lmULLlR1EmiEnI/HIy5AqZEVMLlCludyVsTBVlxuZTsSF4qyevQ/uq7lluXdcad0UcZTiDc7gED26gAQ/QBB8YcHiGV3hzpPPivDsfy9aSU8ycwh85nz+ZH46I</latexit><latexit sha1_base64="Iq94QoHYPD3hgipYkWg7BI1RAG4=">AAAB7HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxBdMW2lA220m7dLMJuxuhhP4GLx4U8eoP8ua/cdvmoK0vLDy8M8POvGEquDau++2UNja3tnfKu5W9/YPDo+rxSVsnmWLos0QkqhtSjYJL9A03ArupQhqHAjvh5H5e7zyh0jyRj2aaYhDTkeQRZ9RYy28N8uvZoFpz6+5CZB28AmpQqDmofvWHCctilIYJqnXPc1MT5FQZzgTOKv1MY0rZhI6wZ1HSGHWQL5adkQvrDEmUKPukIQv390ROY62ncWg7Y2rGerU2N/+r9TIT3QY5l2lmULLlR1EmiEnI/HIy5AqZEVMLlCludyVsTBVlxuZTsSF4qyevQ/uq7lluXdcad0UcZTiDc7gED26gAQ/QBB8YcHiGV3hzpPPivDsfy9aSU8ycwh85nz+ZH46I</latexit>

T<latexit sha1_base64="1MxHWot1kLoq+sEN2e0klhQeYAI=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxhX5BG8pmO2nXbjZhdyOU0F/gxYMiXv1J3vw3btsctPWFhYd3ZtiZN0gE18Z1v53CxubW9k5xt7S3f3B4VD4+aes4VQxbLBax6gZUo+ASW4Ybgd1EIY0CgZ1gcj+vd55QaR7Lppkm6Ed0JHnIGTXWajQH5YpbdRci6+DlUIFc9UH5qz+MWRqhNExQrXuemxg/o8pwJnBW6qcaE8omdIQ9i5JGqP1sseiMXFhnSMJY2ScNWbi/JzIaaT2NAtsZUTPWq7W5+V+tl5rw1s+4TFKDki0/ClNBTEzmV5MhV8iMmFqgTHG7K2FjqigzNpuSDcFbPXkd2ldVz3LjulK7y+MowhmcwyV4cAM1eIA6tIABwjO8wpvz6Lw4787HsrXg5DOn8EfO5w+vq4zY</latexit><latexit sha1_base64="1MxHWot1kLoq+sEN2e0klhQeYAI=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxhX5BG8pmO2nXbjZhdyOU0F/gxYMiXv1J3vw3btsctPWFhYd3ZtiZN0gE18Z1v53CxubW9k5xt7S3f3B4VD4+aes4VQxbLBax6gZUo+ASW4Ybgd1EIY0CgZ1gcj+vd55QaR7Lppkm6Ed0JHnIGTXWajQH5YpbdRci6+DlUIFc9UH5qz+MWRqhNExQrXuemxg/o8pwJnBW6qcaE8omdIQ9i5JGqP1sseiMXFhnSMJY2ScNWbi/JzIaaT2NAtsZUTPWq7W5+V+tl5rw1s+4TFKDki0/ClNBTEzmV5MhV8iMmFqgTHG7K2FjqigzNpuSDcFbPXkd2ldVz3LjulK7y+MowhmcwyV4cAM1eIA6tIABwjO8wpvz6Lw4787HsrXg5DOn8EfO5w+vq4zY</latexit><latexit sha1_base64="1MxHWot1kLoq+sEN2e0klhQeYAI=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxhX5BG8pmO2nXbjZhdyOU0F/gxYMiXv1J3vw3btsctPWFhYd3ZtiZN0gE18Z1v53CxubW9k5xt7S3f3B4VD4+aes4VQxbLBax6gZUo+ASW4Ybgd1EIY0CgZ1gcj+vd55QaR7Lppkm6Ed0JHnIGTXWajQH5YpbdRci6+DlUIFc9UH5qz+MWRqhNExQrXuemxg/o8pwJnBW6qcaE8omdIQ9i5JGqP1sseiMXFhnSMJY2ScNWbi/JzIaaT2NAtsZUTPWq7W5+V+tl5rw1s+4TFKDki0/ClNBTEzmV5MhV8iMmFqgTHG7K2FjqigzNpuSDcFbPXkd2ldVz3LjulK7y+MowhmcwyV4cAM1eIA6tIABwjO8wpvz6Lw4787HsrXg5DOn8EfO5w+vq4zY</latexit><latexit sha1_base64="1MxHWot1kLoq+sEN2e0klhQeYAI=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxhX5BG8pmO2nXbjZhdyOU0F/gxYMiXv1J3vw3btsctPWFhYd3ZtiZN0gE18Z1v53CxubW9k5xt7S3f3B4VD4+aes4VQxbLBax6gZUo+ASW4Ybgd1EIY0CgZ1gcj+vd55QaR7Lppkm6Ed0JHnIGTXWajQH5YpbdRci6+DlUIFc9UH5qz+MWRqhNExQrXuemxg/o8pwJnBW6qcaE8omdIQ9i5JGqP1sseiMXFhnSMJY2ScNWbi/JzIaaT2NAtsZUTPWq7W5+V+tl5rw1s+4TFKDki0/ClNBTEzmV5MhV8iMmFqgTHG7K2FjqigzNpuSDcFbPXkd2ldVz3LjulK7y+MowhmcwyV4cAM1eIA6tIABwjO8wpvz6Lw4787HsrXg5DOn8EfO5w+vq4zY</latexit>

S
<latexit sha1_base64="C83UbuJfe6zLAdEUkfaiUdGGRi4=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxRfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYXFh7emWFn3iARXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKXjVDFssljEqhNQjYJLbBpuBHYShTQKBLaD8e2s3n5CpXksH8wkQT+iQ8lDzqixVuO+X664VXcusgpeDhXIVe+Xv3qDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtShphNrP5otOyZl1BiSMlX3SkLn7eyKjkdaTKLCdETUjvVybmf/VuqkJr/2MyyQ1KNniozAVxMRkdjUZcIXMiIkFyhS3uxI2oooyY7Mp2RC85ZNXoXVR9Sw3Liu1mzyOIpzAKZyDB1dQgzuoQxMYIDzDK7w5j86L8+58LFoLTj5zDH/kfP4ArieM1w==</latexit><latexit sha1_base64="C83UbuJfe6zLAdEUkfaiUdGGRi4=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxRfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYXFh7emWFn3iARXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKXjVDFssljEqhNQjYJLbBpuBHYShTQKBLaD8e2s3n5CpXksH8wkQT+iQ8lDzqixVuO+X664VXcusgpeDhXIVe+Xv3qDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtShphNrP5otOyZl1BiSMlX3SkLn7eyKjkdaTKLCdETUjvVybmf/VuqkJr/2MyyQ1KNniozAVxMRkdjUZcIXMiIkFyhS3uxI2oooyY7Mp2RC85ZNXoXVR9Sw3Liu1mzyOIpzAKZyDB1dQgzuoQxMYIDzDK7w5j86L8+58LFoLTj5zDH/kfP4ArieM1w==</latexit><latexit sha1_base64="C83UbuJfe6zLAdEUkfaiUdGGRi4=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxRfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYXFh7emWFn3iARXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKXjVDFssljEqhNQjYJLbBpuBHYShTQKBLaD8e2s3n5CpXksH8wkQT+iQ8lDzqixVuO+X664VXcusgpeDhXIVe+Xv3qDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtShphNrP5otOyZl1BiSMlX3SkLn7eyKjkdaTKLCdETUjvVybmf/VuqkJr/2MyyQ1KNniozAVxMRkdjUZcIXMiIkFyhS3uxI2oooyY7Mp2RC85ZNXoXVR9Sw3Liu1mzyOIpzAKZyDB1dQgzuoQxMYIDzDK7w5j86L8+58LFoLTj5zDH/kfP4ArieM1w==</latexit><latexit sha1_base64="C83UbuJfe6zLAdEUkfaiUdGGRi4=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxRfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYXFh7emWFn3iARXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKXjVDFssljEqhNQjYJLbBpuBHYShTQKBLaD8e2s3n5CpXksH8wkQT+iQ8lDzqixVuO+X664VXcusgpeDhXIVe+Xv3qDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtShphNrP5otOyZl1BiSMlX3SkLn7eyKjkdaTKLCdETUjvVybmf/VuqkJr/2MyyQ1KNniozAVxMRkdjUZcIXMiIkFyhS3uxI2oooyY7Mp2RC85ZNXoXVR9Sw3Liu1mzyOIpzAKZyDB1dQgzuoQxMYIDzDK7w5j86L8+58LFoLTj5zDH/kfP4ArieM1w==</latexit>

isochorer Weg

isothermer Weg

(Tw, S1)
<latexit sha1_base64="2XnKYY+5mlvT60CZTJCvuMzFJsk=">AAAB8HicbZDLSgMxFIbP1Futt6pLN8EiVJAyI4Iui25cVuxN2mHIpGkbmmSGJKOUoU/hxoUibn0cd76NaTsLbf0h8PGfc8g5fxhzpo3rfju5ldW19Y38ZmFre2d3r7h/0NRRoghtkIhHqh1iTTmTtGGY4bQdK4pFyGkrHN1M661HqjSLZN2MY+oLPJCszwg21noo14Ons/vAOw2KJbfizoSWwcugBJlqQfGr24tIIqg0hGOtO54bGz/FyjDC6aTQTTSNMRnhAe1YlFhQ7aezhSfoxDo91I+UfdKgmft7IsVC67EIbafAZqgXa1Pzv1onMf0rP2UyTgyVZP5RP+HIRGh6PeoxRYnhYwuYKGZ3RWSIFSbGZlSwIXiLJy9D87ziWb67KFWvszjycATHUAYPLqEKt1CDBhAQ8Ayv8OYo58V5dz7mrTknmzmEP3I+fwA7149e</latexit><latexit sha1_base64="2XnKYY+5mlvT60CZTJCvuMzFJsk=">AAAB8HicbZDLSgMxFIbP1Futt6pLN8EiVJAyI4Iui25cVuxN2mHIpGkbmmSGJKOUoU/hxoUibn0cd76NaTsLbf0h8PGfc8g5fxhzpo3rfju5ldW19Y38ZmFre2d3r7h/0NRRoghtkIhHqh1iTTmTtGGY4bQdK4pFyGkrHN1M661HqjSLZN2MY+oLPJCszwg21noo14Ons/vAOw2KJbfizoSWwcugBJlqQfGr24tIIqg0hGOtO54bGz/FyjDC6aTQTTSNMRnhAe1YlFhQ7aezhSfoxDo91I+UfdKgmft7IsVC67EIbafAZqgXa1Pzv1onMf0rP2UyTgyVZP5RP+HIRGh6PeoxRYnhYwuYKGZ3RWSIFSbGZlSwIXiLJy9D87ziWb67KFWvszjycATHUAYPLqEKt1CDBhAQ8Ayv8OYo58V5dz7mrTknmzmEP3I+fwA7149e</latexit><latexit sha1_base64="2XnKYY+5mlvT60CZTJCvuMzFJsk=">AAAB8HicbZDLSgMxFIbP1Futt6pLN8EiVJAyI4Iui25cVuxN2mHIpGkbmmSGJKOUoU/hxoUibn0cd76NaTsLbf0h8PGfc8g5fxhzpo3rfju5ldW19Y38ZmFre2d3r7h/0NRRoghtkIhHqh1iTTmTtGGY4bQdK4pFyGkrHN1M661HqjSLZN2MY+oLPJCszwg21noo14Ons/vAOw2KJbfizoSWwcugBJlqQfGr24tIIqg0hGOtO54bGz/FyjDC6aTQTTSNMRnhAe1YlFhQ7aezhSfoxDo91I+UfdKgmft7IsVC67EIbafAZqgXa1Pzv1onMf0rP2UyTgyVZP5RP+HIRGh6PeoxRYnhYwuYKGZ3RWSIFSbGZlSwIXiLJy9D87ziWb67KFWvszjycATHUAYPLqEKt1CDBhAQ8Ayv8OYo58V5dz7mrTknmzmEP3I+fwA7149e</latexit><latexit sha1_base64="2XnKYY+5mlvT60CZTJCvuMzFJsk=">AAAB8HicbZDLSgMxFIbP1Futt6pLN8EiVJAyI4Iui25cVuxN2mHIpGkbmmSGJKOUoU/hxoUibn0cd76NaTsLbf0h8PGfc8g5fxhzpo3rfju5ldW19Y38ZmFre2d3r7h/0NRRoghtkIhHqh1iTTmTtGGY4bQdK4pFyGkrHN1M661HqjSLZN2MY+oLPJCszwg21noo14Ons/vAOw2KJbfizoSWwcugBJlqQfGr24tIIqg0hGOtO54bGz/FyjDC6aTQTTSNMRnhAe1YlFhQ7aezhSfoxDo91I+UfdKgmft7IsVC67EIbafAZqgXa1Pzv1onMf0rP2UyTgyVZP5RP+HIRGh6PeoxRYnhYwuYKGZ3RWSIFSbGZlSwIXiLJy9D87ziWb67KFWvszjycATHUAYPLqEKt1CDBhAQ8Ayv8OYo58V5dz7mrTknmzmEP3I+fwA7149e</latexit>

(Tw, S2)
<latexit sha1_base64="ske/saMr9+z45MdxKTbMnLlw/C8=">AAAB8HicbZDLSgMxFIbPeK31VnXpJliEClJmiqDLohuXFXuTdhgyaaYNTTJDklFK6VO4caGIWx/HnW9j2s5CW38IfPznHHLOHyacaeO6387K6tr6xmZuK7+9s7u3Xzg4bOo4VYQ2SMxj1Q6xppxJ2jDMcNpOFMUi5LQVDm+m9dYjVZrFsm5GCfUF7ksWMYKNtR5K9eDp/D6onAWFolt2Z0LL4GVQhEy1oPDV7cUkFVQawrHWHc9NjD/GyjDC6STfTTVNMBniPu1YlFhQ7Y9nC0/QqXV6KIqVfdKgmft7YoyF1iMR2k6BzUAv1qbmf7VOaqIrf8xkkhoqyfyjKOXIxGh6PeoxRYnhIwuYKGZ3RWSAFSbGZpS3IXiLJy9Ds1L2LN9dFKvXWRw5OIYTKIEHl1CFW6hBAwgIeIZXeHOU8+K8Ox/z1hUnmzmCP3I+fwA9XI9f</latexit><latexit sha1_base64="ske/saMr9+z45MdxKTbMnLlw/C8=">AAAB8HicbZDLSgMxFIbPeK31VnXpJliEClJmiqDLohuXFXuTdhgyaaYNTTJDklFK6VO4caGIWx/HnW9j2s5CW38IfPznHHLOHyacaeO6387K6tr6xmZuK7+9s7u3Xzg4bOo4VYQ2SMxj1Q6xppxJ2jDMcNpOFMUi5LQVDm+m9dYjVZrFsm5GCfUF7ksWMYKNtR5K9eDp/D6onAWFolt2Z0LL4GVQhEy1oPDV7cUkFVQawrHWHc9NjD/GyjDC6STfTTVNMBniPu1YlFhQ7Y9nC0/QqXV6KIqVfdKgmft7YoyF1iMR2k6BzUAv1qbmf7VOaqIrf8xkkhoqyfyjKOXIxGh6PeoxRYnhIwuYKGZ3RWSAFSbGZpS3IXiLJy9Ds1L2LN9dFKvXWRw5OIYTKIEHl1CFW6hBAwgIeIZXeHOU8+K8Ox/z1hUnmzmCP3I+fwA9XI9f</latexit><latexit sha1_base64="ske/saMr9+z45MdxKTbMnLlw/C8=">AAAB8HicbZDLSgMxFIbPeK31VnXpJliEClJmiqDLohuXFXuTdhgyaaYNTTJDklFK6VO4caGIWx/HnW9j2s5CW38IfPznHHLOHyacaeO6387K6tr6xmZuK7+9s7u3Xzg4bOo4VYQ2SMxj1Q6xppxJ2jDMcNpOFMUi5LQVDm+m9dYjVZrFsm5GCfUF7ksWMYKNtR5K9eDp/D6onAWFolt2Z0LL4GVQhEy1oPDV7cUkFVQawrHWHc9NjD/GyjDC6STfTTVNMBniPu1YlFhQ7Y9nC0/QqXV6KIqVfdKgmft7YoyF1iMR2k6BzUAv1qbmf7VOaqIrf8xkkhoqyfyjKOXIxGh6PeoxRYnhIwuYKGZ3RWSAFSbGZpS3IXiLJy9Ds1L2LN9dFKvXWRw5OIYTKIEHl1CFW6hBAwgIeIZXeHOU8+K8Ox/z1hUnmzmCP3I+fwA9XI9f</latexit><latexit sha1_base64="ske/saMr9+z45MdxKTbMnLlw/C8=">AAAB8HicbZDLSgMxFIbPeK31VnXpJliEClJmiqDLohuXFXuTdhgyaaYNTTJDklFK6VO4caGIWx/HnW9j2s5CW38IfPznHHLOHyacaeO6387K6tr6xmZuK7+9s7u3Xzg4bOo4VYQ2SMxj1Q6xppxJ2jDMcNpOFMUi5LQVDm+m9dYjVZrFsm5GCfUF7ksWMYKNtR5K9eDp/D6onAWFolt2Z0LL4GVQhEy1oPDV7cUkFVQawrHWHc9NjD/GyjDC6STfTTVNMBniPu1YlFhQ7Y9nC0/QqXV6KIqVfdKgmft7YoyF1iMR2k6BzUAv1qbmf7VOaqIrf8xkkhoqyfyjKOXIxGh6PeoxRYnhIwuYKGZ3RWSAFSbGZpS3IXiLJy9Ds1L2LN9dFKvXWRw5OIYTKIEHl1CFW6hBAwgIeIZXeHOU8+K8Ox/z1hUnmzmCP3I+fwA9XI9f</latexit>

(Tk, S3)
<latexit sha1_base64="/+V7sERt8ChW3eCCQR93CRUXo5s=">AAAB8HicbZDLSgMxFIbP1Futt6pLN8EiVJAyo4Iui25cVuxN2mHIpGkbmmSGJCOUoU/hxoUibn0cd76NaTsLbf0h8PGfc8g5fxhzpo3rfju5ldW19Y38ZmFre2d3r7h/0NRRoghtkIhHqh1iTTmTtGGY4bQdK4pFyGkrHN1O660nqjSLZN2MY+oLPJCszwg21nos14PR2UNwcRoUS27FnQktg5dBCTLVguJXtxeRRFBpCMdadzw3Nn6KlWGE00mhm2gaYzLCA9qxKLGg2k9nC0/QiXV6qB8p+6RBM/f3RIqF1mMR2k6BzVAv1qbmf7VOYvrXfspknBgqyfyjfsKRidD0etRjihLDxxYwUczuisgQK0yMzahgQ/AWT16G5nnFs3x/WareZHHk4QiOoQweXEEV7qAGDSAg4Ble4c1Rzovz7nzMW3NONnMIf+R8/gAsdY9U</latexit><latexit sha1_base64="/+V7sERt8ChW3eCCQR93CRUXo5s=">AAAB8HicbZDLSgMxFIbP1Futt6pLN8EiVJAyo4Iui25cVuxN2mHIpGkbmmSGJCOUoU/hxoUibn0cd76NaTsLbf0h8PGfc8g5fxhzpo3rfju5ldW19Y38ZmFre2d3r7h/0NRRoghtkIhHqh1iTTmTtGGY4bQdK4pFyGkrHN1O660nqjSLZN2MY+oLPJCszwg21nos14PR2UNwcRoUS27FnQktg5dBCTLVguJXtxeRRFBpCMdadzw3Nn6KlWGE00mhm2gaYzLCA9qxKLGg2k9nC0/QiXV6qB8p+6RBM/f3RIqF1mMR2k6BzVAv1qbmf7VOYvrXfspknBgqyfyjfsKRidD0etRjihLDxxYwUczuisgQK0yMzahgQ/AWT16G5nnFs3x/WareZHHk4QiOoQweXEEV7qAGDSAg4Ble4c1Rzovz7nzMW3NONnMIf+R8/gAsdY9U</latexit><latexit sha1_base64="/+V7sERt8ChW3eCCQR93CRUXo5s=">AAAB8HicbZDLSgMxFIbP1Futt6pLN8EiVJAyo4Iui25cVuxN2mHIpGkbmmSGJCOUoU/hxoUibn0cd76NaTsLbf0h8PGfc8g5fxhzpo3rfju5ldW19Y38ZmFre2d3r7h/0NRRoghtkIhHqh1iTTmTtGGY4bQdK4pFyGkrHN1O660nqjSLZN2MY+oLPJCszwg21nos14PR2UNwcRoUS27FnQktg5dBCTLVguJXtxeRRFBpCMdadzw3Nn6KlWGE00mhm2gaYzLCA9qxKLGg2k9nC0/QiXV6qB8p+6RBM/f3RIqF1mMR2k6BzVAv1qbmf7VOYvrXfspknBgqyfyjfsKRidD0etRjihLDxxYwUczuisgQK0yMzahgQ/AWT16G5nnFs3x/WareZHHk4QiOoQweXEEV7qAGDSAg4Ble4c1Rzovz7nzMW3NONnMIf+R8/gAsdY9U</latexit><latexit sha1_base64="/+V7sERt8ChW3eCCQR93CRUXo5s=">AAAB8HicbZDLSgMxFIbP1Futt6pLN8EiVJAyo4Iui25cVuxN2mHIpGkbmmSGJCOUoU/hxoUibn0cd76NaTsLbf0h8PGfc8g5fxhzpo3rfju5ldW19Y38ZmFre2d3r7h/0NRRoghtkIhHqh1iTTmTtGGY4bQdK4pFyGkrHN1O660nqjSLZN2MY+oLPJCszwg21nos14PR2UNwcRoUS27FnQktg5dBCTLVguJXtxeRRFBpCMdadzw3Nn6KlWGE00mhm2gaYzLCA9qxKLGg2k9nC0/QiXV6qB8p+6RBM/f3RIqF1mMR2k6BzVAv1qbmf7VOYvrXfspknBgqyfyjfsKRidD0etRjihLDxxYwUczuisgQK0yMzahgQ/AWT16G5nnFs3x/WareZHHk4QiOoQweXEEV7qAGDSAg4Ble4c1Rzovz7nzMW3NONnMIf+R8/gAsdY9U</latexit>

(Tk, S4)
<latexit sha1_base64="+hYyw5fsYTIMnyjwglcScbhRvSU=">AAAB8HicbZDLSgMxFIbP1Futt6pLN8EiVJAyIwVdFt24rNibtMOQSTNtaJIZkoxQSp/CjQtF3Po47nwb03YW2vpD4OM/55Bz/jDhTBvX/XZya+sbm1v57cLO7t7+QfHwqKXjVBHaJDGPVSfEmnImadMww2knURSLkNN2OLqd1dtPVGkWy4YZJ9QXeCBZxAg21nosN4LRxUNQPQ+KJbfizoVWwcugBJnqQfGr149JKqg0hGOtu56bGH+ClWGE02mhl2qaYDLCA9q1KLGg2p/MF56iM+v0URQr+6RBc/f3xAQLrccitJ0Cm6Fers3M/2rd1ETX/oTJJDVUksVHUcqRidHsetRnihLDxxYwUczuisgQK0yMzahgQ/CWT16F1mXFs3xfLdVusjjycAKnUAYPrqAGd1CHJhAQ8Ayv8OYo58V5dz4WrTknmzmGP3I+fwAt+o9V</latexit><latexit sha1_base64="+hYyw5fsYTIMnyjwglcScbhRvSU=">AAAB8HicbZDLSgMxFIbP1Futt6pLN8EiVJAyIwVdFt24rNibtMOQSTNtaJIZkoxQSp/CjQtF3Po47nwb03YW2vpD4OM/55Bz/jDhTBvX/XZya+sbm1v57cLO7t7+QfHwqKXjVBHaJDGPVSfEmnImadMww2knURSLkNN2OLqd1dtPVGkWy4YZJ9QXeCBZxAg21nosN4LRxUNQPQ+KJbfizoVWwcugBJnqQfGr149JKqg0hGOtu56bGH+ClWGE02mhl2qaYDLCA9q1KLGg2p/MF56iM+v0URQr+6RBc/f3xAQLrccitJ0Cm6Fers3M/2rd1ETX/oTJJDVUksVHUcqRidHsetRnihLDxxYwUczuisgQK0yMzahgQ/CWT16F1mXFs3xfLdVusjjycAKnUAYPrqAGd1CHJhAQ8Ayv8OYo58V5dz4WrTknmzmGP3I+fwAt+o9V</latexit><latexit sha1_base64="+hYyw5fsYTIMnyjwglcScbhRvSU=">AAAB8HicbZDLSgMxFIbP1Futt6pLN8EiVJAyIwVdFt24rNibtMOQSTNtaJIZkoxQSp/CjQtF3Po47nwb03YW2vpD4OM/55Bz/jDhTBvX/XZya+sbm1v57cLO7t7+QfHwqKXjVBHaJDGPVSfEmnImadMww2knURSLkNN2OLqd1dtPVGkWy4YZJ9QXeCBZxAg21nosN4LRxUNQPQ+KJbfizoVWwcugBJnqQfGr149JKqg0hGOtu56bGH+ClWGE02mhl2qaYDLCA9q1KLGg2p/MF56iM+v0URQr+6RBc/f3xAQLrccitJ0Cm6Fers3M/2rd1ETX/oTJJDVUksVHUcqRidHsetRnihLDxxYwUczuisgQK0yMzahgQ/CWT16F1mXFs3xfLdVusjjycAKnUAYPrqAGd1CHJhAQ8Ayv8OYo58V5dz4WrTknmzmGP3I+fwAt+o9V</latexit><latexit sha1_base64="+hYyw5fsYTIMnyjwglcScbhRvSU=">AAAB8HicbZDLSgMxFIbP1Futt6pLN8EiVJAyIwVdFt24rNibtMOQSTNtaJIZkoxQSp/CjQtF3Po47nwb03YW2vpD4OM/55Bz/jDhTBvX/XZya+sbm1v57cLO7t7+QfHwqKXjVBHaJDGPVSfEmnImadMww2knURSLkNN2OLqd1dtPVGkWy4YZJ9QXeCBZxAg21nosN4LRxUNQPQ+KJbfizoVWwcugBJnqQfGr149JKqg0hGOtu56bGH+ClWGE02mhl2qaYDLCA9q1KLGg2p/MF56iM+v0URQr+6RBc/f3xAQLrccitJ0Cm6Fers3M/2rd1ETX/oTJJDVUksVHUcqRidHsetRnihLDxxYwUczuisgQK0yMzahgQ/CWT16F1mXFs3xfLdVusjjycAKnUAYPrqAGd1CHJhAQ8Ayv8OYo58V5dz4WrTknmzmGP3I+fwAt+o9V</latexit>

Prozessführung im Detail:

2. Isochorer Gasaustausch vom Heiß-
zum Kaltvolumen

(P2,V2)→ (P3,V3), Q2 = n CV (T3 − T2)
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6. THERMODYNAMISCHE PROZESSE
P<latexit sha1_base64="DUK8772RZQVXwIeQPAGNJiA+GCA=">AAAB6HicbVDLSsNAFL2pr1pfVZduBovgqiQi6LLoxmUL9gFtkMn0ph07mYSZiVBCv8CNC0Xc+knu/BsnbRbaemDgcM65zL0nSATXxnW/ndLa+sbmVnm7srO7t39QPTzq6DhVDNssFrHqBVSj4BLbhhuBvUQhjQKB3WBym/vdJ1Sax/LeTBP0IzqSPOSMGiu1mg/Vmlt35yCrxCtIDQrY/NdgGLM0QmmYoFr3PTcxfkaV4UzgrDJINSaUTegI+5ZKGqH2s/miM3JmlSEJY2WfNGSu/p7IaKT1NApsMqJmrJe9XPzP66cmvPYzLpPUoGSLj8JUEBOT/Goy5AqZEVNLKFPc7krYmCrKjO2mYkvwlk9eJZ2Lumd567LWuCnqKMMJnMI5eHAFDbiDJrSBAcIzvMKb8+i8OO/OxyJacoqZY/gD5/MHqZuM1A==</latexit><latexit sha1_base64="DUK8772RZQVXwIeQPAGNJiA+GCA=">AAAB6HicbVDLSsNAFL2pr1pfVZduBovgqiQi6LLoxmUL9gFtkMn0ph07mYSZiVBCv8CNC0Xc+knu/BsnbRbaemDgcM65zL0nSATXxnW/ndLa+sbmVnm7srO7t39QPTzq6DhVDNssFrHqBVSj4BLbhhuBvUQhjQKB3WBym/vdJ1Sax/LeTBP0IzqSPOSMGiu1mg/Vmlt35yCrxCtIDQrY/NdgGLM0QmmYoFr3PTcxfkaV4UzgrDJINSaUTegI+5ZKGqH2s/miM3JmlSEJY2WfNGSu/p7IaKT1NApsMqJmrJe9XPzP66cmvPYzLpPUoGSLj8JUEBOT/Goy5AqZEVNLKFPc7krYmCrKjO2mYkvwlk9eJZ2Lumd567LWuCnqKMMJnMI5eHAFDbiDJrSBAcIzvMKb8+i8OO/OxyJacoqZY/gD5/MHqZuM1A==</latexit><latexit sha1_base64="DUK8772RZQVXwIeQPAGNJiA+GCA=">AAAB6HicbVDLSsNAFL2pr1pfVZduBovgqiQi6LLoxmUL9gFtkMn0ph07mYSZiVBCv8CNC0Xc+knu/BsnbRbaemDgcM65zL0nSATXxnW/ndLa+sbmVnm7srO7t39QPTzq6DhVDNssFrHqBVSj4BLbhhuBvUQhjQKB3WBym/vdJ1Sax/LeTBP0IzqSPOSMGiu1mg/Vmlt35yCrxCtIDQrY/NdgGLM0QmmYoFr3PTcxfkaV4UzgrDJINSaUTegI+5ZKGqH2s/miM3JmlSEJY2WfNGSu/p7IaKT1NApsMqJmrJe9XPzP66cmvPYzLpPUoGSLj8JUEBOT/Goy5AqZEVNLKFPc7krYmCrKjO2mYkvwlk9eJZ2Lumd567LWuCnqKMMJnMI5eHAFDbiDJrSBAcIzvMKb8+i8OO/OxyJacoqZY/gD5/MHqZuM1A==</latexit><latexit sha1_base64="DUK8772RZQVXwIeQPAGNJiA+GCA=">AAAB6HicbVDLSsNAFL2pr1pfVZduBovgqiQi6LLoxmUL9gFtkMn0ph07mYSZiVBCv8CNC0Xc+knu/BsnbRbaemDgcM65zL0nSATXxnW/ndLa+sbmVnm7srO7t39QPTzq6DhVDNssFrHqBVSj4BLbhhuBvUQhjQKB3WBym/vdJ1Sax/LeTBP0IzqSPOSMGiu1mg/Vmlt35yCrxCtIDQrY/NdgGLM0QmmYoFr3PTcxfkaV4UzgrDJINSaUTegI+5ZKGqH2s/miM3JmlSEJY2WfNGSu/p7IaKT1NApsMqJmrJe9XPzP66cmvPYzLpPUoGSLj8JUEBOT/Goy5AqZEVNLKFPc7krYmCrKjO2mYkvwlk9eJZ2Lumd567LWuCnqKMMJnMI5eHAFDbiDJrSBAcIzvMKb8+i8OO/OxyJacoqZY/gD5/MHqZuM1A==</latexit>

V
<latexit sha1_base64="0mWsPF5SvefKUF93elLIWW/42x8=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjrWZ7UK64VXchsg5eDhXI1RiUv/rDmKURSsME1brnuYnxM6oMZwJnpX6qMaFsQkfYsyhphNrPFovOyIV1hiSMlX3SkIX7eyKjkdbTKLCdETVjvVqbm//VeqkJb/yMyyQ1KNnyozAVxMRkfjUZcoXMiKkFyhS3uxI2pooyY7Mp2RC81ZPXoX1V9Sw3ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9yPn8AsrOM2g==</latexit><latexit sha1_base64="0mWsPF5SvefKUF93elLIWW/42x8=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjrWZ7UK64VXchsg5eDhXI1RiUv/rDmKURSsME1brnuYnxM6oMZwJnpX6qMaFsQkfYsyhphNrPFovOyIV1hiSMlX3SkIX7eyKjkdbTKLCdETVjvVqbm//VeqkJb/yMyyQ1KNnyozAVxMRkfjUZcoXMiKkFyhS3uxI2pooyY7Mp2RC81ZPXoX1V9Sw3ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9yPn8AsrOM2g==</latexit><latexit sha1_base64="0mWsPF5SvefKUF93elLIWW/42x8=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjrWZ7UK64VXchsg5eDhXI1RiUv/rDmKURSsME1brnuYnxM6oMZwJnpX6qMaFsQkfYsyhphNrPFovOyIV1hiSMlX3SkIX7eyKjkdbTKLCdETVjvVqbm//VeqkJb/yMyyQ1KNnyozAVxMRkfjUZcoXMiKkFyhS3uxI2pooyY7Mp2RC81ZPXoX1V9Sw3ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9yPn8AsrOM2g==</latexit><latexit sha1_base64="0mWsPF5SvefKUF93elLIWW/42x8=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjrWZ7UK64VXchsg5eDhXI1RiUv/rDmKURSsME1brnuYnxM6oMZwJnpX6qMaFsQkfYsyhphNrPFovOyIV1hiSMlX3SkIX7eyKjkdbTKLCdETVjvVqbm//VeqkJb/yMyyQ1KNnyozAVxMRkfjUZcoXMiKkFyhS3uxI2pooyY7Mp2RC81ZPXoX1V9Sw3ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9yPn8AsrOM2g==</latexit>

(P1, V1)
<latexit sha1_base64="A7HmU0rxgoNdf5DFmRcNS6r9x6c=">AAAB8HicbZDLSgMxFIbP1Futt6pLN8EiVJAyUwRdFt24rGAv0g5DJs20oUlmSDJCGfoUblwo4tbHcefbmLaz0NYfAh//OYec84cJZ9q47rdTWFvf2Nwqbpd2dvf2D8qHR20dp4rQFol5rLoh1pQzSVuGGU67iaJYhJx2wvHtrN55okqzWD6YSUJ9gYeSRYxgY63HajPwLtqBdx6UK27NnQutgpdDBXI1g/JXfxCTVFBpCMda9zw3MX6GlWGE02mpn2qaYDLGQ9qzKLGg2s/mC0/RmXUGKIqVfdKguft7IsNC64kIbafAZqSXazPzv1ovNdG1nzGZpIZKsvgoSjkyMZpdjwZMUWL4xAImitldERlhhYmxGZVsCN7yyavQrtc8y/eXlcZNHkcRTuAUquDBFTTgDprQAgICnuEV3hzlvDjvzseiteDkM8fwR87nD867jxc=</latexit><latexit sha1_base64="A7HmU0rxgoNdf5DFmRcNS6r9x6c=">AAAB8HicbZDLSgMxFIbP1Futt6pLN8EiVJAyUwRdFt24rGAv0g5DJs20oUlmSDJCGfoUblwo4tbHcefbmLaz0NYfAh//OYec84cJZ9q47rdTWFvf2Nwqbpd2dvf2D8qHR20dp4rQFol5rLoh1pQzSVuGGU67iaJYhJx2wvHtrN55okqzWD6YSUJ9gYeSRYxgY63HajPwLtqBdx6UK27NnQutgpdDBXI1g/JXfxCTVFBpCMda9zw3MX6GlWGE02mpn2qaYDLGQ9qzKLGg2s/mC0/RmXUGKIqVfdKguft7IsNC64kIbafAZqSXazPzv1ovNdG1nzGZpIZKsvgoSjkyMZpdjwZMUWL4xAImitldERlhhYmxGZVsCN7yyavQrtc8y/eXlcZNHkcRTuAUquDBFTTgDprQAgICnuEV3hzlvDjvzseiteDkM8fwR87nD867jxc=</latexit><latexit sha1_base64="A7HmU0rxgoNdf5DFmRcNS6r9x6c=">AAAB8HicbZDLSgMxFIbP1Futt6pLN8EiVJAyUwRdFt24rGAv0g5DJs20oUlmSDJCGfoUblwo4tbHcefbmLaz0NYfAh//OYec84cJZ9q47rdTWFvf2Nwqbpd2dvf2D8qHR20dp4rQFol5rLoh1pQzSVuGGU67iaJYhJx2wvHtrN55okqzWD6YSUJ9gYeSRYxgY63HajPwLtqBdx6UK27NnQutgpdDBXI1g/JXfxCTVFBpCMda9zw3MX6GlWGE02mpn2qaYDLGQ9qzKLGg2s/mC0/RmXUGKIqVfdKguft7IsNC64kIbafAZqSXazPzv1ovNdG1nzGZpIZKsvgoSjkyMZpdjwZMUWL4xAImitldERlhhYmxGZVsCN7yyavQrtc8y/eXlcZNHkcRTuAUquDBFTTgDprQAgICnuEV3hzlvDjvzseiteDkM8fwR87nD867jxc=</latexit><latexit sha1_base64="A7HmU0rxgoNdf5DFmRcNS6r9x6c=">AAAB8HicbZDLSgMxFIbP1Futt6pLN8EiVJAyUwRdFt24rGAv0g5DJs20oUlmSDJCGfoUblwo4tbHcefbmLaz0NYfAh//OYec84cJZ9q47rdTWFvf2Nwqbpd2dvf2D8qHR20dp4rQFol5rLoh1pQzSVuGGU67iaJYhJx2wvHtrN55okqzWD6YSUJ9gYeSRYxgY63HajPwLtqBdx6UK27NnQutgpdDBXI1g/JXfxCTVFBpCMda9zw3MX6GlWGE02mpn2qaYDLGQ9qzKLGg2s/mC0/RmXUGKIqVfdKguft7IsNC64kIbafAZqSXazPzv1ovNdG1nzGZpIZKsvgoSjkyMZpdjwZMUWL4xAImitldERlhhYmxGZVsCN7yyavQrtc8y/eXlcZNHkcRTuAUquDBFTTgDprQAgICnuEV3hzlvDjvzseiteDkM8fwR87nD867jxc=</latexit>

(P2, V2)
<latexit sha1_base64="zRxBWQtwc+0daz93C9Z1d/ks6Mo=">AAAB8HicbZDLSgMxFIbP1Futt6pLN8EiVJAyUwRdFt24rGAv0g5DJs20oUlmSDJCGfoUblwo4tbHcefbmLaz0NYfAh//OYec84cJZ9q47rdTWFvf2Nwqbpd2dvf2D8qHR20dp4rQFol5rLoh1pQzSVuGGU67iaJYhJx2wvHtrN55okqzWD6YSUJ9gYeSRYxgY63HajOoX7SD+nlQrrg1dy60Cl4OFcjVDMpf/UFMUkGlIRxr3fPcxPgZVoYRTqelfqppgskYD2nPosSCaj+bLzxFZ9YZoChW9kmD5u7viQwLrScitJ0Cm5Fers3M/2q91ETXfsZkkhoqyeKjKOXIxGh2PRowRYnhEwuYKGZ3RWSEFSbGZlSyIXjLJ69Cu17zLN9fVho3eRxFOIFTqIIHV9CAO2hCCwgIeIZXeHOU8+K8Ox+L1oKTzxzDHzmfP9HJjxk=</latexit><latexit sha1_base64="zRxBWQtwc+0daz93C9Z1d/ks6Mo=">AAAB8HicbZDLSgMxFIbP1Futt6pLN8EiVJAyUwRdFt24rGAv0g5DJs20oUlmSDJCGfoUblwo4tbHcefbmLaz0NYfAh//OYec84cJZ9q47rdTWFvf2Nwqbpd2dvf2D8qHR20dp4rQFol5rLoh1pQzSVuGGU67iaJYhJx2wvHtrN55okqzWD6YSUJ9gYeSRYxgY63HajOoX7SD+nlQrrg1dy60Cl4OFcjVDMpf/UFMUkGlIRxr3fPcxPgZVoYRTqelfqppgskYD2nPosSCaj+bLzxFZ9YZoChW9kmD5u7viQwLrScitJ0Cm5Fers3M/2q91ETXfsZkkhoqyeKjKOXIxGh2PRowRYnhEwuYKGZ3RWSEFSbGZlSyIXjLJ69Cu17zLN9fVho3eRxFOIFTqIIHV9CAO2hCCwgIeIZXeHOU8+K8Ox+L1oKTzxzDHzmfP9HJjxk=</latexit><latexit sha1_base64="zRxBWQtwc+0daz93C9Z1d/ks6Mo=">AAAB8HicbZDLSgMxFIbP1Futt6pLN8EiVJAyUwRdFt24rGAv0g5DJs20oUlmSDJCGfoUblwo4tbHcefbmLaz0NYfAh//OYec84cJZ9q47rdTWFvf2Nwqbpd2dvf2D8qHR20dp4rQFol5rLoh1pQzSVuGGU67iaJYhJx2wvHtrN55okqzWD6YSUJ9gYeSRYxgY63HajOoX7SD+nlQrrg1dy60Cl4OFcjVDMpf/UFMUkGlIRxr3fPcxPgZVoYRTqelfqppgskYD2nPosSCaj+bLzxFZ9YZoChW9kmD5u7viQwLrScitJ0Cm5Fers3M/2q91ETXfsZkkhoqyeKjKOXIxGh2PRowRYnhEwuYKGZ3RWSEFSbGZlSyIXjLJ69Cu17zLN9fVho3eRxFOIFTqIIHV9CAO2hCCwgIeIZXeHOU8+K8Ox+L1oKTzxzDHzmfP9HJjxk=</latexit><latexit sha1_base64="zRxBWQtwc+0daz93C9Z1d/ks6Mo=">AAAB8HicbZDLSgMxFIbP1Futt6pLN8EiVJAyUwRdFt24rGAv0g5DJs20oUlmSDJCGfoUblwo4tbHcefbmLaz0NYfAh//OYec84cJZ9q47rdTWFvf2Nwqbpd2dvf2D8qHR20dp4rQFol5rLoh1pQzSVuGGU67iaJYhJx2wvHtrN55okqzWD6YSUJ9gYeSRYxgY63HajOoX7SD+nlQrrg1dy60Cl4OFcjVDMpf/UFMUkGlIRxr3fPcxPgZVoYRTqelfqppgskYD2nPosSCaj+bLzxFZ9YZoChW9kmD5u7viQwLrScitJ0Cm5Fers3M/2q91ETXfsZkkhoqyeKjKOXIxGh2PRowRYnhEwuYKGZ3RWSEFSbGZlSyIXjLJ69Cu17zLN9fVho3eRxFOIFTqIIHV9CAO2hCCwgIeIZXeHOU8+K8Ox+L1oKTzxzDHzmfP9HJjxk=</latexit>

(P3, V3)
<latexit sha1_base64="DPD4hvspXgTzIC/MftdgvssA9mQ=">AAAB8XicbZDLSgMxFIbPeK31VnXpJliEClJmrKDLohuXFewF22HIpJk2NMkMSUYoQ9/CjQtF3Po27nwb03YW2vpD4OM/55Bz/jDhTBvX/XZWVtfWNzYLW8Xtnd29/dLBYUvHqSK0SWIeq06INeVM0qZhhtNOoigWIaftcHQ7rbefqNIslg9mnFBf4IFkESPYWOux0ghq56gV1M6CUtmtujOhZfByKEOuRlD66vVjkgoqDeFY667nJsbPsDKMcDop9lJNE0xGeEC7FiUWVPvZbOMJOrVOH0Wxsk8aNHN/T2RYaD0Woe0U2Az1Ym1q/lfrpia69jMmk9RQSeYfRSlHJkbT81GfKUoMH1vARDG7KyJDrDAxNqSiDcFbPHkZWhdVz/L9Zbl+k8dRgGM4gQp4cAV1uIMGNIGAhGd4hTdHOy/Ou/Mxb11x8pkj+CPn8wcsEI9F</latexit><latexit sha1_base64="DPD4hvspXgTzIC/MftdgvssA9mQ=">AAAB8XicbZDLSgMxFIbPeK31VnXpJliEClJmrKDLohuXFewF22HIpJk2NMkMSUYoQ9/CjQtF3Po27nwb03YW2vpD4OM/55Bz/jDhTBvX/XZWVtfWNzYLW8Xtnd29/dLBYUvHqSK0SWIeq06INeVM0qZhhtNOoigWIaftcHQ7rbefqNIslg9mnFBf4IFkESPYWOux0ghq56gV1M6CUtmtujOhZfByKEOuRlD66vVjkgoqDeFY667nJsbPsDKMcDop9lJNE0xGeEC7FiUWVPvZbOMJOrVOH0Wxsk8aNHN/T2RYaD0Woe0U2Az1Ym1q/lfrpia69jMmk9RQSeYfRSlHJkbT81GfKUoMH1vARDG7KyJDrDAxNqSiDcFbPHkZWhdVz/L9Zbl+k8dRgGM4gQp4cAV1uIMGNIGAhGd4hTdHOy/Ou/Mxb11x8pkj+CPn8wcsEI9F</latexit><latexit sha1_base64="DPD4hvspXgTzIC/MftdgvssA9mQ=">AAAB8XicbZDLSgMxFIbPeK31VnXpJliEClJmrKDLohuXFewF22HIpJk2NMkMSUYoQ9/CjQtF3Po27nwb03YW2vpD4OM/55Bz/jDhTBvX/XZWVtfWNzYLW8Xtnd29/dLBYUvHqSK0SWIeq06INeVM0qZhhtNOoigWIaftcHQ7rbefqNIslg9mnFBf4IFkESPYWOux0ghq56gV1M6CUtmtujOhZfByKEOuRlD66vVjkgoqDeFY667nJsbPsDKMcDop9lJNE0xGeEC7FiUWVPvZbOMJOrVOH0Wxsk8aNHN/T2RYaD0Woe0U2Az1Ym1q/lfrpia69jMmk9RQSeYfRSlHJkbT81GfKUoMH1vARDG7KyJDrDAxNqSiDcFbPHkZWhdVz/L9Zbl+k8dRgGM4gQp4cAV1uIMGNIGAhGd4hTdHOy/Ou/Mxb11x8pkj+CPn8wcsEI9F</latexit><latexit sha1_base64="DPD4hvspXgTzIC/MftdgvssA9mQ=">AAAB8XicbZDLSgMxFIbPeK31VnXpJliEClJmrKDLohuXFewF22HIpJk2NMkMSUYoQ9/CjQtF3Po27nwb03YW2vpD4OM/55Bz/jDhTBvX/XZWVtfWNzYLW8Xtnd29/dLBYUvHqSK0SWIeq06INeVM0qZhhtNOoigWIaftcHQ7rbefqNIslg9mnFBf4IFkESPYWOux0ghq56gV1M6CUtmtujOhZfByKEOuRlD66vVjkgoqDeFY667nJsbPsDKMcDop9lJNE0xGeEC7FiUWVPvZbOMJOrVOH0Wxsk8aNHN/T2RYaD0Woe0U2Az1Ym1q/lfrpia69jMmk9RQSeYfRSlHJkbT81GfKUoMH1vARDG7KyJDrDAxNqSiDcFbPHkZWhdVz/L9Zbl+k8dRgGM4gQp4cAV1uIMGNIGAhGd4hTdHOy/Ou/Mxb11x8pkj+CPn8wcsEI9F</latexit>

(P4, V4)
<latexit sha1_base64="fH//aWqhpvUSvBKbAwOOjoLUtNs=">AAAB8XicbZDLSgMxFIZP6q3WW9Wlm2ARKkiZkYIui25cVrAXbIchk2ba0ExmSDJCGfoWblwo4ta3cefbmLaz0NYfAh//OYec8weJ4No4zjcqrK1vbG4Vt0s7u3v7B+XDo7aOU0VZi8YiVt2AaCa4ZC3DjWDdRDESBYJ1gvHtrN55YkrzWD6YScK8iAwlDzklxlqP1aZfv8Btv37ulytOzZkLr4KbQwVyNf3yV38Q0zRi0lBBtO65TmK8jCjDqWDTUj/VLCF0TIasZ1GSiGkvm288xWfWGeAwVvZJg+fu74mMRFpPosB2RsSM9HJtZv5X66UmvPYyLpPUMEkXH4WpwCbGs/PxgCtGjZhYIFRxuyumI6IINTakkg3BXT55FdqXNdfyfb3SuMnjKMIJnEIVXLiCBtxBE1pAQcIzvMIb0ugFvaOPRWsB5TPH8Efo8wcvH49H</latexit><latexit sha1_base64="fH//aWqhpvUSvBKbAwOOjoLUtNs=">AAAB8XicbZDLSgMxFIZP6q3WW9Wlm2ARKkiZkYIui25cVrAXbIchk2ba0ExmSDJCGfoWblwo4ta3cefbmLaz0NYfAh//OYec8weJ4No4zjcqrK1vbG4Vt0s7u3v7B+XDo7aOU0VZi8YiVt2AaCa4ZC3DjWDdRDESBYJ1gvHtrN55YkrzWD6YScK8iAwlDzklxlqP1aZfv8Btv37ulytOzZkLr4KbQwVyNf3yV38Q0zRi0lBBtO65TmK8jCjDqWDTUj/VLCF0TIasZ1GSiGkvm288xWfWGeAwVvZJg+fu74mMRFpPosB2RsSM9HJtZv5X66UmvPYyLpPUMEkXH4WpwCbGs/PxgCtGjZhYIFRxuyumI6IINTakkg3BXT55FdqXNdfyfb3SuMnjKMIJnEIVXLiCBtxBE1pAQcIzvMIb0ugFvaOPRWsB5TPH8Efo8wcvH49H</latexit><latexit sha1_base64="fH//aWqhpvUSvBKbAwOOjoLUtNs=">AAAB8XicbZDLSgMxFIZP6q3WW9Wlm2ARKkiZkYIui25cVrAXbIchk2ba0ExmSDJCGfoWblwo4ta3cefbmLaz0NYfAh//OYec8weJ4No4zjcqrK1vbG4Vt0s7u3v7B+XDo7aOU0VZi8YiVt2AaCa4ZC3DjWDdRDESBYJ1gvHtrN55YkrzWD6YScK8iAwlDzklxlqP1aZfv8Btv37ulytOzZkLr4KbQwVyNf3yV38Q0zRi0lBBtO65TmK8jCjDqWDTUj/VLCF0TIasZ1GSiGkvm288xWfWGeAwVvZJg+fu74mMRFpPosB2RsSM9HJtZv5X66UmvPYyLpPUMEkXH4WpwCbGs/PxgCtGjZhYIFRxuyumI6IINTakkg3BXT55FdqXNdfyfb3SuMnjKMIJnEIVXLiCBtxBE1pAQcIzvMIb0ugFvaOPRWsB5TPH8Efo8wcvH49H</latexit><latexit sha1_base64="fH//aWqhpvUSvBKbAwOOjoLUtNs=">AAAB8XicbZDLSgMxFIZP6q3WW9Wlm2ARKkiZkYIui25cVrAXbIchk2ba0ExmSDJCGfoWblwo4ta3cefbmLaz0NYfAh//OYec8weJ4No4zjcqrK1vbG4Vt0s7u3v7B+XDo7aOU0VZi8YiVt2AaCa4ZC3DjWDdRDESBYJ1gvHtrN55YkrzWD6YScK8iAwlDzklxlqP1aZfv8Btv37ulytOzZkLr4KbQwVyNf3yV38Q0zRi0lBBtO65TmK8jCjDqWDTUj/VLCF0TIasZ1GSiGkvm288xWfWGeAwVvZJg+fu74mMRFpPosB2RsSM9HJtZv5X66UmvPYyLpPUMEkXH4WpwCbGs/PxgCtGjZhYIFRxuyumI6IINTakkg3BXT55FdqXNdfyfb3SuMnjKMIJnEIVXLiCBtxBE1pAQcIzvMIb0ugFvaOPRWsB5TPH8Efo8wcvH49H</latexit>

isochorer Weg

isothermer Weg P V = const.
<latexit sha1_base64="d+148idxxRDr3wUMnMC7sNBOraw=">AAAB/3icbZDLSgMxFIYzXmu9jQpu3ASL4ELKjAi6EYpuXFawF+gMJZOmbWgmGZIzYhm78FXcuFDEra/hzrcxbWehrT8EPv5zDufkjxLBDXjet7OwuLS8slpYK65vbG5tuzu7daNSTVmNKqF0MyKGCS5ZDTgI1kw0I3EkWCMaXI/rjXumDVfyDoYJC2PSk7zLKQFrtd39Kg5OcB1f4gDYA2RUSQPlUdsteWVvIjwPfg4llKvadr+CjqJpzCRQQYxp+V4CYUY0cCrYqBikhiWEDkiPtSxKEjMTZpP7R/jIOh3cVdo+CXji/p7ISGzMMI5sZ0ygb2ZrY/O/WiuF7kWYcZmkwCSdLuqmAoPC4zBwh2tGQQwtEKq5vRXTPtGEgo2saEPwZ788D/XTsm/59qxUucrjKKADdIiOkY/OUQXdoCqqIYoe0TN6RW/Ok/PivDsf09YFJ5/ZQ3/kfP4AF2+U4A==</latexit><latexit sha1_base64="d+148idxxRDr3wUMnMC7sNBOraw=">AAAB/3icbZDLSgMxFIYzXmu9jQpu3ASL4ELKjAi6EYpuXFawF+gMJZOmbWgmGZIzYhm78FXcuFDEra/hzrcxbWehrT8EPv5zDufkjxLBDXjet7OwuLS8slpYK65vbG5tuzu7daNSTVmNKqF0MyKGCS5ZDTgI1kw0I3EkWCMaXI/rjXumDVfyDoYJC2PSk7zLKQFrtd39Kg5OcB1f4gDYA2RUSQPlUdsteWVvIjwPfg4llKvadr+CjqJpzCRQQYxp+V4CYUY0cCrYqBikhiWEDkiPtSxKEjMTZpP7R/jIOh3cVdo+CXji/p7ISGzMMI5sZ0ygb2ZrY/O/WiuF7kWYcZmkwCSdLuqmAoPC4zBwh2tGQQwtEKq5vRXTPtGEgo2saEPwZ788D/XTsm/59qxUucrjKKADdIiOkY/OUQXdoCqqIYoe0TN6RW/Ok/PivDsf09YFJ5/ZQ3/kfP4AF2+U4A==</latexit><latexit sha1_base64="d+148idxxRDr3wUMnMC7sNBOraw=">AAAB/3icbZDLSgMxFIYzXmu9jQpu3ASL4ELKjAi6EYpuXFawF+gMJZOmbWgmGZIzYhm78FXcuFDEra/hzrcxbWehrT8EPv5zDufkjxLBDXjet7OwuLS8slpYK65vbG5tuzu7daNSTVmNKqF0MyKGCS5ZDTgI1kw0I3EkWCMaXI/rjXumDVfyDoYJC2PSk7zLKQFrtd39Kg5OcB1f4gDYA2RUSQPlUdsteWVvIjwPfg4llKvadr+CjqJpzCRQQYxp+V4CYUY0cCrYqBikhiWEDkiPtSxKEjMTZpP7R/jIOh3cVdo+CXji/p7ISGzMMI5sZ0ygb2ZrY/O/WiuF7kWYcZmkwCSdLuqmAoPC4zBwh2tGQQwtEKq5vRXTPtGEgo2saEPwZ788D/XTsm/59qxUucrjKKADdIiOkY/OUQXdoCqqIYoe0TN6RW/Ok/PivDsf09YFJ5/ZQ3/kfP4AF2+U4A==</latexit><latexit sha1_base64="ck8pdC+ekZH4nUmSP+ZG7r8lEyk=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odOn4MoA7ncAFXEMIN3MEDdKALAhJ4hXdv4r15H6uuat66tDP4I+/zBzjGijg=</latexit><latexit sha1_base64="vyR2j7PQtpC7kJ3SdQEH8SfgjBA=">AAAB9HicbZBLSwMxFIXv+Ky16ujCjZtgEVxImXGjG0Fw47KCfUBnKJk004ZmMkNyRyxjF/4VNy4U8be489+YPhbaeiDwcU7CvTlRJoVBz/t2VlbX1jc2S1vl7crO7p67X2maNNeMN1gqU92OqOFSKN5AgZK3M81pEkneioY3k7z1wLURqbrHUcbDhPaViAWjaK2ue1gnwRlpkisSIH/EgqXKYG3cdatezZuKLIM/hyrMVe+6X0EvZXnCFTJJjen4XoZhQTUKJvm4HOSGZ5QNaZ93LCqacBMW0/3H5MQ6PRKn2h6FZOr+flHQxJhREtmbCcWBWcwm5n9ZJ8f4MiyEynLkis0GxbkkmJJJGaQnNGcoRxYo08LuStiAasrQVla2JfiLX16G5nnNt3znQQmO4BhOwYcLuIZbqEMDGDzBC7zBu/PsvDofs7pWnHlvB/BHzucPsBCTdg==</latexit><latexit sha1_base64="vyR2j7PQtpC7kJ3SdQEH8SfgjBA=">AAAB9HicbZBLSwMxFIXv+Ky16ujCjZtgEVxImXGjG0Fw47KCfUBnKJk004ZmMkNyRyxjF/4VNy4U8be489+YPhbaeiDwcU7CvTlRJoVBz/t2VlbX1jc2S1vl7crO7p67X2maNNeMN1gqU92OqOFSKN5AgZK3M81pEkneioY3k7z1wLURqbrHUcbDhPaViAWjaK2ue1gnwRlpkisSIH/EgqXKYG3cdatezZuKLIM/hyrMVe+6X0EvZXnCFTJJjen4XoZhQTUKJvm4HOSGZ5QNaZ93LCqacBMW0/3H5MQ6PRKn2h6FZOr+flHQxJhREtmbCcWBWcwm5n9ZJ8f4MiyEynLkis0GxbkkmJJJGaQnNGcoRxYo08LuStiAasrQVla2JfiLX16G5nnNt3znQQmO4BhOwYcLuIZbqEMDGDzBC7zBu/PsvDofs7pWnHlvB/BHzucPsBCTdg==</latexit><latexit sha1_base64="uKwqAm69EU92yHiRe7NGCj1qJr8=">AAAB/3icbZDLSgMxFIYz9VbrbVRw4yZYBBdSZtzoRii6cVnBXqAdSibNtKGZZEjOiGXswldx40IRt76GO9/GtJ2Ftv4Q+PjPOZyTP0wEN+B5305haXllda24XtrY3NrecXf3GkalmrI6VULpVkgME1yyOnAQrJVoRuJQsGY4vJ7Um/dMG67kHYwSFsSkL3nEKQFrdd2DGu6c4ga+xB1gD5BRJQ1Uxl237FW8qfAi+DmUUa5a1/3q9BRNYyaBCmJM2/cSCDKigVPBxqVOalhC6JD0WduiJDEzQTa9f4yPrdPDkdL2ScBT9/dERmJjRnFoO2MCAzNfm5j/1dopRBdBxmWSApN0tihKBQaFJ2HgHteMghhZIFRzeyumA6IJBRtZyYbgz395ERpnFd/yrVeuXuVxFNEhOkInyEfnqIpuUA3VEUWP6Bm9ojfnyXlx3p2PWWvByWf20R85nz8WL5Tc</latexit><latexit sha1_base64="d+148idxxRDr3wUMnMC7sNBOraw=">AAAB/3icbZDLSgMxFIYzXmu9jQpu3ASL4ELKjAi6EYpuXFawF+gMJZOmbWgmGZIzYhm78FXcuFDEra/hzrcxbWehrT8EPv5zDufkjxLBDXjet7OwuLS8slpYK65vbG5tuzu7daNSTVmNKqF0MyKGCS5ZDTgI1kw0I3EkWCMaXI/rjXumDVfyDoYJC2PSk7zLKQFrtd39Kg5OcB1f4gDYA2RUSQPlUdsteWVvIjwPfg4llKvadr+CjqJpzCRQQYxp+V4CYUY0cCrYqBikhiWEDkiPtSxKEjMTZpP7R/jIOh3cVdo+CXji/p7ISGzMMI5sZ0ygb2ZrY/O/WiuF7kWYcZmkwCSdLuqmAoPC4zBwh2tGQQwtEKq5vRXTPtGEgo2saEPwZ788D/XTsm/59qxUucrjKKADdIiOkY/OUQXdoCqqIYoe0TN6RW/Ok/PivDsf09YFJ5/ZQ3/kfP4AF2+U4A==</latexit><latexit sha1_base64="d+148idxxRDr3wUMnMC7sNBOraw=">AAAB/3icbZDLSgMxFIYzXmu9jQpu3ASL4ELKjAi6EYpuXFawF+gMJZOmbWgmGZIzYhm78FXcuFDEra/hzrcxbWehrT8EPv5zDufkjxLBDXjet7OwuLS8slpYK65vbG5tuzu7daNSTVmNKqF0MyKGCS5ZDTgI1kw0I3EkWCMaXI/rjXumDVfyDoYJC2PSk7zLKQFrtd39Kg5OcB1f4gDYA2RUSQPlUdsteWVvIjwPfg4llKvadr+CjqJpzCRQQYxp+V4CYUY0cCrYqBikhiWEDkiPtSxKEjMTZpP7R/jIOh3cVdo+CXji/p7ISGzMMI5sZ0ygb2ZrY/O/WiuF7kWYcZmkwCSdLuqmAoPC4zBwh2tGQQwtEKq5vRXTPtGEgo2saEPwZ788D/XTsm/59qxUucrjKKADdIiOkY/OUQXdoCqqIYoe0TN6RW/Ok/PivDsf09YFJ5/ZQ3/kfP4AF2+U4A==</latexit><latexit sha1_base64="d+148idxxRDr3wUMnMC7sNBOraw=">AAAB/3icbZDLSgMxFIYzXmu9jQpu3ASL4ELKjAi6EYpuXFawF+gMJZOmbWgmGZIzYhm78FXcuFDEra/hzrcxbWehrT8EPv5zDufkjxLBDXjet7OwuLS8slpYK65vbG5tuzu7daNSTVmNKqF0MyKGCS5ZDTgI1kw0I3EkWCMaXI/rjXumDVfyDoYJC2PSk7zLKQFrtd39Kg5OcB1f4gDYA2RUSQPlUdsteWVvIjwPfg4llKvadr+CjqJpzCRQQYxp+V4CYUY0cCrYqBikhiWEDkiPtSxKEjMTZpP7R/jIOh3cVdo+CXji/p7ISGzMMI5sZ0ygb2ZrY/O/WiuF7kWYcZmkwCSdLuqmAoPC4zBwh2tGQQwtEKq5vRXTPtGEgo2saEPwZ788D/XTsm/59qxUucrjKKADdIiOkY/OUQXdoCqqIYoe0TN6RW/Ok/PivDsf09YFJ5/ZQ3/kfP4AF2+U4A==</latexit><latexit sha1_base64="d+148idxxRDr3wUMnMC7sNBOraw=">AAAB/3icbZDLSgMxFIYzXmu9jQpu3ASL4ELKjAi6EYpuXFawF+gMJZOmbWgmGZIzYhm78FXcuFDEra/hzrcxbWehrT8EPv5zDufkjxLBDXjet7OwuLS8slpYK65vbG5tuzu7daNSTVmNKqF0MyKGCS5ZDTgI1kw0I3EkWCMaXI/rjXumDVfyDoYJC2PSk7zLKQFrtd39Kg5OcB1f4gDYA2RUSQPlUdsteWVvIjwPfg4llKvadr+CjqJpzCRQQYxp+V4CYUY0cCrYqBikhiWEDkiPtSxKEjMTZpP7R/jIOh3cVdo+CXji/p7ISGzMMI5sZ0ygb2ZrY/O/WiuF7kWYcZmkwCSdLuqmAoPC4zBwh2tGQQwtEKq5vRXTPtGEgo2saEPwZ788D/XTsm/59qxUucrjKKADdIiOkY/OUQXdoCqqIYoe0TN6RW/Ok/PivDsf09YFJ5/ZQ3/kfP4AF2+U4A==</latexit><latexit sha1_base64="d+148idxxRDr3wUMnMC7sNBOraw=">AAAB/3icbZDLSgMxFIYzXmu9jQpu3ASL4ELKjAi6EYpuXFawF+gMJZOmbWgmGZIzYhm78FXcuFDEra/hzrcxbWehrT8EPv5zDufkjxLBDXjet7OwuLS8slpYK65vbG5tuzu7daNSTVmNKqF0MyKGCS5ZDTgI1kw0I3EkWCMaXI/rjXumDVfyDoYJC2PSk7zLKQFrtd39Kg5OcB1f4gDYA2RUSQPlUdsteWVvIjwPfg4llKvadr+CjqJpzCRQQYxp+V4CYUY0cCrYqBikhiWEDkiPtSxKEjMTZpP7R/jIOh3cVdo+CXji/p7ISGzMMI5sZ0ygb2ZrY/O/WiuF7kWYcZmkwCSdLuqmAoPC4zBwh2tGQQwtEKq5vRXTPtGEgo2saEPwZ788D/XTsm/59qxUucrjKKADdIiOkY/OUQXdoCqqIYoe0TN6RW/Ok/PivDsf09YFJ5/ZQ3/kfP4AF2+U4A==</latexit><latexit sha1_base64="d+148idxxRDr3wUMnMC7sNBOraw=">AAAB/3icbZDLSgMxFIYzXmu9jQpu3ASL4ELKjAi6EYpuXFawF+gMJZOmbWgmGZIzYhm78FXcuFDEra/hzrcxbWehrT8EPv5zDufkjxLBDXjet7OwuLS8slpYK65vbG5tuzu7daNSTVmNKqF0MyKGCS5ZDTgI1kw0I3EkWCMaXI/rjXumDVfyDoYJC2PSk7zLKQFrtd39Kg5OcB1f4gDYA2RUSQPlUdsteWVvIjwPfg4llKvadr+CjqJpzCRQQYxp+V4CYUY0cCrYqBikhiWEDkiPtSxKEjMTZpP7R/jIOh3cVdo+CXji/p7ISGzMMI5sZ0ygb2ZrY/O/WiuF7kWYcZmkwCSdLuqmAoPC4zBwh2tGQQwtEKq5vRXTPtGEgo2saEPwZ788D/XTsm/59qxUucrjKKADdIiOkY/OUQXdoCqqIYoe0TN6RW/Ok/PivDsf09YFJ5/ZQ3/kfP4AF2+U4A==</latexit>

V = const.
<latexit sha1_base64="h/0mUwfFtyzSW2OpkHTMTCLbj54=">AAAB/XicbZDLSgMxFIYzXmu9jZedm2ARXEiZEUE3QtGNywr2Ap2hZNK0Dc0kQ3JGrEPxVdy4UMSt7+HOtzFtZ6GtPwQ+/nMO5+SPEsENeN63s7C4tLyyWlgrrm9sbm27O7t1o1JNWY0qoXQzIoYJLlkNOAjWTDQjcSRYIxpcj+uNe6YNV/IOhgkLY9KTvMspAWu13f06vsTBCQ6APUBGlTRQHrXdklf2JsLz4OdQQrmqbfcr6CiaxkwCFcSYlu8lEGZEA6eCjYpBalhC6ID0WMuiJDEzYTa5foSPrNPBXaXtk4An7u+JjMTGDOPIdsYE+ma2Njb/q7VS6F6EGZdJCkzS6aJuKjAoPI4Cd7hmFMTQAqGa21sx7RNNKNjAijYEf/bL81A/LfuWb89Klas8jgI6QIfoGPnoHFXQDaqiGqLoET2jV/TmPDkvzrvzMW1dcPKZPfRHzucPGhWUXA==</latexit><latexit sha1_base64="h/0mUwfFtyzSW2OpkHTMTCLbj54=">AAAB/XicbZDLSgMxFIYzXmu9jZedm2ARXEiZEUE3QtGNywr2Ap2hZNK0Dc0kQ3JGrEPxVdy4UMSt7+HOtzFtZ6GtPwQ+/nMO5+SPEsENeN63s7C4tLyyWlgrrm9sbm27O7t1o1JNWY0qoXQzIoYJLlkNOAjWTDQjcSRYIxpcj+uNe6YNV/IOhgkLY9KTvMspAWu13f06vsTBCQ6APUBGlTRQHrXdklf2JsLz4OdQQrmqbfcr6CiaxkwCFcSYlu8lEGZEA6eCjYpBalhC6ID0WMuiJDEzYTa5foSPrNPBXaXtk4An7u+JjMTGDOPIdsYE+ma2Njb/q7VS6F6EGZdJCkzS6aJuKjAoPI4Cd7hmFMTQAqGa21sx7RNNKNjAijYEf/bL81A/LfuWb89Klas8jgI6QIfoGPnoHFXQDaqiGqLoET2jV/TmPDkvzrvzMW1dcPKZPfRHzucPGhWUXA==</latexit><latexit sha1_base64="h/0mUwfFtyzSW2OpkHTMTCLbj54=">AAAB/XicbZDLSgMxFIYzXmu9jZedm2ARXEiZEUE3QtGNywr2Ap2hZNK0Dc0kQ3JGrEPxVdy4UMSt7+HOtzFtZ6GtPwQ+/nMO5+SPEsENeN63s7C4tLyyWlgrrm9sbm27O7t1o1JNWY0qoXQzIoYJLlkNOAjWTDQjcSRYIxpcj+uNe6YNV/IOhgkLY9KTvMspAWu13f06vsTBCQ6APUBGlTRQHrXdklf2JsLz4OdQQrmqbfcr6CiaxkwCFcSYlu8lEGZEA6eCjYpBalhC6ID0WMuiJDEzYTa5foSPrNPBXaXtk4An7u+JjMTGDOPIdsYE+ma2Njb/q7VS6F6EGZdJCkzS6aJuKjAoPI4Cd7hmFMTQAqGa21sx7RNNKNjAijYEf/bL81A/LfuWb89Klas8jgI6QIfoGPnoHFXQDaqiGqLoET2jV/TmPDkvzrvzMW1dcPKZPfRHzucPGhWUXA==</latexit><latexit sha1_base64="h/0mUwfFtyzSW2OpkHTMTCLbj54=">AAAB/XicbZDLSgMxFIYzXmu9jZedm2ARXEiZEUE3QtGNywr2Ap2hZNK0Dc0kQ3JGrEPxVdy4UMSt7+HOtzFtZ6GtPwQ+/nMO5+SPEsENeN63s7C4tLyyWlgrrm9sbm27O7t1o1JNWY0qoXQzIoYJLlkNOAjWTDQjcSRYIxpcj+uNe6YNV/IOhgkLY9KTvMspAWu13f06vsTBCQ6APUBGlTRQHrXdklf2JsLz4OdQQrmqbfcr6CiaxkwCFcSYlu8lEGZEA6eCjYpBalhC6ID0WMuiJDEzYTa5foSPrNPBXaXtk4An7u+JjMTGDOPIdsYE+ma2Njb/q7VS6F6EGZdJCkzS6aJuKjAoPI4Cd7hmFMTQAqGa21sx7RNNKNjAijYEf/bL81A/LfuWb89Klas8jgI6QIfoGPnoHFXQDaqiGqLoET2jV/TmPDkvzrvzMW1dcPKZPfRHzucPGhWUXA==</latexit>

Q1
<latexit sha1_base64="qmi3xvvMh4c4Q7ZG2b98utF6CqU=">AAAB7HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxBdMW2lA22027dLMJuxOhhP4GLx4U8eoP8ua/cdvmoK0vLDy8M8POvGEqhUHX/XZKG5tb2zvl3cre/sHhUfX4pG2STDPus0QmuhtSw6VQ3EeBkndTzWkcSt4JJ/fzeueJayMS9YjTlAcxHSkRCUbRWn5rkHuzQbXm1t2FyDp4BdSgUHNQ/eoPE5bFXCGT1Jie56YY5FSjYJLPKv3M8JSyCR3xnkVFY26CfLHsjFxYZ0iiRNunkCzc3xM5jY2ZxqHtjCmOzWptbv5X62UY3Qa5UGmGXLHlR1EmCSZkfjkZCs0ZyqkFyrSwuxI2ppoytPlUbAje6snr0L6qe5Zb17XGXRFHGc7gHC7BgxtowAM0wQcGAp7hFd4c5bw4787HsrXkFDOn8EfO5w+UkI6F</latexit><latexit sha1_base64="qmi3xvvMh4c4Q7ZG2b98utF6CqU=">AAAB7HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxBdMW2lA22027dLMJuxOhhP4GLx4U8eoP8ua/cdvmoK0vLDy8M8POvGEqhUHX/XZKG5tb2zvl3cre/sHhUfX4pG2STDPus0QmuhtSw6VQ3EeBkndTzWkcSt4JJ/fzeueJayMS9YjTlAcxHSkRCUbRWn5rkHuzQbXm1t2FyDp4BdSgUHNQ/eoPE5bFXCGT1Jie56YY5FSjYJLPKv3M8JSyCR3xnkVFY26CfLHsjFxYZ0iiRNunkCzc3xM5jY2ZxqHtjCmOzWptbv5X62UY3Qa5UGmGXLHlR1EmCSZkfjkZCs0ZyqkFyrSwuxI2ppoytPlUbAje6snr0L6qe5Zb17XGXRFHGc7gHC7BgxtowAM0wQcGAp7hFd4c5bw4787HsrXkFDOn8EfO5w+UkI6F</latexit><latexit sha1_base64="qmi3xvvMh4c4Q7ZG2b98utF6CqU=">AAAB7HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxBdMW2lA22027dLMJuxOhhP4GLx4U8eoP8ua/cdvmoK0vLDy8M8POvGEqhUHX/XZKG5tb2zvl3cre/sHhUfX4pG2STDPus0QmuhtSw6VQ3EeBkndTzWkcSt4JJ/fzeueJayMS9YjTlAcxHSkRCUbRWn5rkHuzQbXm1t2FyDp4BdSgUHNQ/eoPE5bFXCGT1Jie56YY5FSjYJLPKv3M8JSyCR3xnkVFY26CfLHsjFxYZ0iiRNunkCzc3xM5jY2ZxqHtjCmOzWptbv5X62UY3Qa5UGmGXLHlR1EmCSZkfjkZCs0ZyqkFyrSwuxI2ppoytPlUbAje6snr0L6qe5Zb17XGXRFHGc7gHC7BgxtowAM0wQcGAp7hFd4c5bw4787HsrXkFDOn8EfO5w+UkI6F</latexit><latexit sha1_base64="qmi3xvvMh4c4Q7ZG2b98utF6CqU=">AAAB7HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxBdMW2lA22027dLMJuxOhhP4GLx4U8eoP8ua/cdvmoK0vLDy8M8POvGEqhUHX/XZKG5tb2zvl3cre/sHhUfX4pG2STDPus0QmuhtSw6VQ3EeBkndTzWkcSt4JJ/fzeueJayMS9YjTlAcxHSkRCUbRWn5rkHuzQbXm1t2FyDp4BdSgUHNQ/eoPE5bFXCGT1Jie56YY5FSjYJLPKv3M8JSyCR3xnkVFY26CfLHsjFxYZ0iiRNunkCzc3xM5jY2ZxqHtjCmOzWptbv5X62UY3Qa5UGmGXLHlR1EmCSZkfjkZCs0ZyqkFyrSwuxI2ppoytPlUbAje6snr0L6qe5Zb17XGXRFHGc7gHC7BgxtowAM0wQcGAp7hFd4c5bw4787HsrXkFDOn8EfO5w+UkI6F</latexit>

Q2
<latexit sha1_base64="4kNByyN6rlav46D5UA6hFpf9DXk=">AAAB7HicbZBNS8NAEIYnftb6VfXoZbEInkpSBD0WvXhswbSFNpTNdtIu3WzC7kYoob/BiwdFvPqDvPlv3LY5aOsLCw/vzLAzb5gKro3rfjsbm1vbO7ulvfL+weHRceXktK2TTDH0WSIS1Q2pRsEl+oYbgd1UIY1DgZ1wcj+vd55QaZ7IRzNNMYjpSPKIM2qs5bcGeX02qFTdmrsQWQevgCoUag4qX/1hwrIYpWGCat3z3NQEOVWGM4Gzcj/TmFI2oSPsWZQ0Rh3ki2Vn5NI6QxIlyj5pyML9PZHTWOtpHNrOmJqxXq3Nzf9qvcxEt0HOZZoZlGz5UZQJYhIyv5wMuUJmxNQCZYrbXQkbU0WZsfmUbQje6snr0K7XPMut62rjroijBOdwAVfgwQ004AGa4AMDDs/wCm+OdF6cd+dj2brhFDNn8EfO5w+WFY6G</latexit><latexit sha1_base64="4kNByyN6rlav46D5UA6hFpf9DXk=">AAAB7HicbZBNS8NAEIYnftb6VfXoZbEInkpSBD0WvXhswbSFNpTNdtIu3WzC7kYoob/BiwdFvPqDvPlv3LY5aOsLCw/vzLAzb5gKro3rfjsbm1vbO7ulvfL+weHRceXktK2TTDH0WSIS1Q2pRsEl+oYbgd1UIY1DgZ1wcj+vd55QaZ7IRzNNMYjpSPKIM2qs5bcGeX02qFTdmrsQWQevgCoUag4qX/1hwrIYpWGCat3z3NQEOVWGM4Gzcj/TmFI2oSPsWZQ0Rh3ki2Vn5NI6QxIlyj5pyML9PZHTWOtpHNrOmJqxXq3Nzf9qvcxEt0HOZZoZlGz5UZQJYhIyv5wMuUJmxNQCZYrbXQkbU0WZsfmUbQje6snr0K7XPMut62rjroijBOdwAVfgwQ004AGa4AMDDs/wCm+OdF6cd+dj2brhFDNn8EfO5w+WFY6G</latexit><latexit sha1_base64="4kNByyN6rlav46D5UA6hFpf9DXk=">AAAB7HicbZBNS8NAEIYnftb6VfXoZbEInkpSBD0WvXhswbSFNpTNdtIu3WzC7kYoob/BiwdFvPqDvPlv3LY5aOsLCw/vzLAzb5gKro3rfjsbm1vbO7ulvfL+weHRceXktK2TTDH0WSIS1Q2pRsEl+oYbgd1UIY1DgZ1wcj+vd55QaZ7IRzNNMYjpSPKIM2qs5bcGeX02qFTdmrsQWQevgCoUag4qX/1hwrIYpWGCat3z3NQEOVWGM4Gzcj/TmFI2oSPsWZQ0Rh3ki2Vn5NI6QxIlyj5pyML9PZHTWOtpHNrOmJqxXq3Nzf9qvcxEt0HOZZoZlGz5UZQJYhIyv5wMuUJmxNQCZYrbXQkbU0WZsfmUbQje6snr0K7XPMut62rjroijBOdwAVfgwQ004AGa4AMDDs/wCm+OdF6cd+dj2brhFDNn8EfO5w+WFY6G</latexit><latexit sha1_base64="4kNByyN6rlav46D5UA6hFpf9DXk=">AAAB7HicbZBNS8NAEIYnftb6VfXoZbEInkpSBD0WvXhswbSFNpTNdtIu3WzC7kYoob/BiwdFvPqDvPlv3LY5aOsLCw/vzLAzb5gKro3rfjsbm1vbO7ulvfL+weHRceXktK2TTDH0WSIS1Q2pRsEl+oYbgd1UIY1DgZ1wcj+vd55QaZ7IRzNNMYjpSPKIM2qs5bcGeX02qFTdmrsQWQevgCoUag4qX/1hwrIYpWGCat3z3NQEOVWGM4Gzcj/TmFI2oSPsWZQ0Rh3ki2Vn5NI6QxIlyj5pyML9PZHTWOtpHNrOmJqxXq3Nzf9qvcxEt0HOZZoZlGz5UZQJYhIyv5wMuUJmxNQCZYrbXQkbU0WZsfmUbQje6snr0K7XPMut62rjroijBOdwAVfgwQ004AGa4AMDDs/wCm+OdF6cd+dj2brhFDNn8EfO5w+WFY6G</latexit>

Q3
<latexit sha1_base64="oZKPGNfnB2ynwfdrBL+z7yhcIY4=">AAAB7HicbZBNS8NAEIYn9avWr6pHL4tF8FQSFfRY9OKxBdMW2lA22027dLMJuxOhhP4GLx4U8eoP8ua/cdvmoNUXFh7emWFn3jCVwqDrfjmltfWNza3ydmVnd2//oHp41DZJphn3WSIT3Q2p4VIo7qNAybup5jQOJe+Ek7t5vfPItRGJesBpyoOYjpSIBKNoLb81yC9ng2rNrbsLkb/gFVCDQs1B9bM/TFgWc4VMUmN6nptikFONgkk+q/Qzw1PKJnTEexYVjbkJ8sWyM3JmnSGJEm2fQrJwf07kNDZmGoe2M6Y4Nqu1uflfrZdhdBPkQqUZcsWWH0WZJJiQ+eVkKDRnKKcWKNPC7krYmGrK0OZTsSF4qyf/hfZF3bPcuqo1bos4ynACp3AOHlxDA+6hCT4wEPAEL/DqKOfZeXPel60lp5g5hl9yPr4Bl5qOhw==</latexit><latexit sha1_base64="oZKPGNfnB2ynwfdrBL+z7yhcIY4=">AAAB7HicbZBNS8NAEIYn9avWr6pHL4tF8FQSFfRY9OKxBdMW2lA22027dLMJuxOhhP4GLx4U8eoP8ua/cdvmoNUXFh7emWFn3jCVwqDrfjmltfWNza3ydmVnd2//oHp41DZJphn3WSIT3Q2p4VIo7qNAybup5jQOJe+Ek7t5vfPItRGJesBpyoOYjpSIBKNoLb81yC9ng2rNrbsLkb/gFVCDQs1B9bM/TFgWc4VMUmN6nptikFONgkk+q/Qzw1PKJnTEexYVjbkJ8sWyM3JmnSGJEm2fQrJwf07kNDZmGoe2M6Y4Nqu1uflfrZdhdBPkQqUZcsWWH0WZJJiQ+eVkKDRnKKcWKNPC7krYmGrK0OZTsSF4qyf/hfZF3bPcuqo1bos4ynACp3AOHlxDA+6hCT4wEPAEL/DqKOfZeXPel60lp5g5hl9yPr4Bl5qOhw==</latexit><latexit sha1_base64="oZKPGNfnB2ynwfdrBL+z7yhcIY4=">AAAB7HicbZBNS8NAEIYn9avWr6pHL4tF8FQSFfRY9OKxBdMW2lA22027dLMJuxOhhP4GLx4U8eoP8ua/cdvmoNUXFh7emWFn3jCVwqDrfjmltfWNza3ydmVnd2//oHp41DZJphn3WSIT3Q2p4VIo7qNAybup5jQOJe+Ek7t5vfPItRGJesBpyoOYjpSIBKNoLb81yC9ng2rNrbsLkb/gFVCDQs1B9bM/TFgWc4VMUmN6nptikFONgkk+q/Qzw1PKJnTEexYVjbkJ8sWyM3JmnSGJEm2fQrJwf07kNDZmGoe2M6Y4Nqu1uflfrZdhdBPkQqUZcsWWH0WZJJiQ+eVkKDRnKKcWKNPC7krYmGrK0OZTsSF4qyf/hfZF3bPcuqo1bos4ynACp3AOHlxDA+6hCT4wEPAEL/DqKOfZeXPel60lp5g5hl9yPr4Bl5qOhw==</latexit><latexit sha1_base64="oZKPGNfnB2ynwfdrBL+z7yhcIY4=">AAAB7HicbZBNS8NAEIYn9avWr6pHL4tF8FQSFfRY9OKxBdMW2lA22027dLMJuxOhhP4GLx4U8eoP8ua/cdvmoNUXFh7emWFn3jCVwqDrfjmltfWNza3ydmVnd2//oHp41DZJphn3WSIT3Q2p4VIo7qNAybup5jQOJe+Ek7t5vfPItRGJesBpyoOYjpSIBKNoLb81yC9ng2rNrbsLkb/gFVCDQs1B9bM/TFgWc4VMUmN6nptikFONgkk+q/Qzw1PKJnTEexYVjbkJ8sWyM3JmnSGJEm2fQrJwf07kNDZmGoe2M6Y4Nqu1uflfrZdhdBPkQqUZcsWWH0WZJJiQ+eVkKDRnKKcWKNPC7krYmGrK0OZTsSF4qyf/hfZF3bPcuqo1bos4ynACp3AOHlxDA+6hCT4wEPAEL/DqKOfZeXPel60lp5g5hl9yPr4Bl5qOhw==</latexit>

Q4
<latexit sha1_base64="Iq94QoHYPD3hgipYkWg7BI1RAG4=">AAAB7HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxBdMW2lA220m7dLMJuxuhhP4GLx4U8eoP8ua/cdvmoK0vLDy8M8POvGEquDau++2UNja3tnfKu5W9/YPDo+rxSVsnmWLos0QkqhtSjYJL9A03ArupQhqHAjvh5H5e7zyh0jyRj2aaYhDTkeQRZ9RYy28N8uvZoFpz6+5CZB28AmpQqDmofvWHCctilIYJqnXPc1MT5FQZzgTOKv1MY0rZhI6wZ1HSGHWQL5adkQvrDEmUKPukIQv390ROY62ncWg7Y2rGerU2N/+r9TIT3QY5l2lmULLlR1EmiEnI/HIy5AqZEVMLlCludyVsTBVlxuZTsSF4qyevQ/uq7lluXdcad0UcZTiDc7gED26gAQ/QBB8YcHiGV3hzpPPivDsfy9aSU8ycwh85nz+ZH46I</latexit><latexit sha1_base64="Iq94QoHYPD3hgipYkWg7BI1RAG4=">AAAB7HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxBdMW2lA220m7dLMJuxuhhP4GLx4U8eoP8ua/cdvmoK0vLDy8M8POvGEquDau++2UNja3tnfKu5W9/YPDo+rxSVsnmWLos0QkqhtSjYJL9A03ArupQhqHAjvh5H5e7zyh0jyRj2aaYhDTkeQRZ9RYy28N8uvZoFpz6+5CZB28AmpQqDmofvWHCctilIYJqnXPc1MT5FQZzgTOKv1MY0rZhI6wZ1HSGHWQL5adkQvrDEmUKPukIQv390ROY62ncWg7Y2rGerU2N/+r9TIT3QY5l2lmULLlR1EmiEnI/HIy5AqZEVMLlCludyVsTBVlxuZTsSF4qyevQ/uq7lluXdcad0UcZTiDc7gED26gAQ/QBB8YcHiGV3hzpPPivDsfy9aSU8ycwh85nz+ZH46I</latexit><latexit sha1_base64="Iq94QoHYPD3hgipYkWg7BI1RAG4=">AAAB7HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxBdMW2lA220m7dLMJuxuhhP4GLx4U8eoP8ua/cdvmoK0vLDy8M8POvGEquDau++2UNja3tnfKu5W9/YPDo+rxSVsnmWLos0QkqhtSjYJL9A03ArupQhqHAjvh5H5e7zyh0jyRj2aaYhDTkeQRZ9RYy28N8uvZoFpz6+5CZB28AmpQqDmofvWHCctilIYJqnXPc1MT5FQZzgTOKv1MY0rZhI6wZ1HSGHWQL5adkQvrDEmUKPukIQv390ROY62ncWg7Y2rGerU2N/+r9TIT3QY5l2lmULLlR1EmiEnI/HIy5AqZEVMLlCludyVsTBVlxuZTsSF4qyevQ/uq7lluXdcad0UcZTiDc7gED26gAQ/QBB8YcHiGV3hzpPPivDsfy9aSU8ycwh85nz+ZH46I</latexit><latexit sha1_base64="Iq94QoHYPD3hgipYkWg7BI1RAG4=">AAAB7HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxBdMW2lA220m7dLMJuxuhhP4GLx4U8eoP8ua/cdvmoK0vLDy8M8POvGEquDau++2UNja3tnfKu5W9/YPDo+rxSVsnmWLos0QkqhtSjYJL9A03ArupQhqHAjvh5H5e7zyh0jyRj2aaYhDTkeQRZ9RYy28N8uvZoFpz6+5CZB28AmpQqDmofvWHCctilIYJqnXPc1MT5FQZzgTOKv1MY0rZhI6wZ1HSGHWQL5adkQvrDEmUKPukIQv390ROY62ncWg7Y2rGerU2N/+r9TIT3QY5l2lmULLlR1EmiEnI/HIy5AqZEVMLlCludyVsTBVlxuZTsSF4qyevQ/uq7lluXdcad0UcZTiDc7gED26gAQ/QBB8YcHiGV3hzpPPivDsfy9aSU8ycwh85nz+ZH46I</latexit>

T<latexit sha1_base64="1MxHWot1kLoq+sEN2e0klhQeYAI=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxhX5BG8pmO2nXbjZhdyOU0F/gxYMiXv1J3vw3btsctPWFhYd3ZtiZN0gE18Z1v53CxubW9k5xt7S3f3B4VD4+aes4VQxbLBax6gZUo+ASW4Ybgd1EIY0CgZ1gcj+vd55QaR7Lppkm6Ed0JHnIGTXWajQH5YpbdRci6+DlUIFc9UH5qz+MWRqhNExQrXuemxg/o8pwJnBW6qcaE8omdIQ9i5JGqP1sseiMXFhnSMJY2ScNWbi/JzIaaT2NAtsZUTPWq7W5+V+tl5rw1s+4TFKDki0/ClNBTEzmV5MhV8iMmFqgTHG7K2FjqigzNpuSDcFbPXkd2ldVz3LjulK7y+MowhmcwyV4cAM1eIA6tIABwjO8wpvz6Lw4787HsrXg5DOn8EfO5w+vq4zY</latexit><latexit sha1_base64="1MxHWot1kLoq+sEN2e0klhQeYAI=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxhX5BG8pmO2nXbjZhdyOU0F/gxYMiXv1J3vw3btsctPWFhYd3ZtiZN0gE18Z1v53CxubW9k5xt7S3f3B4VD4+aes4VQxbLBax6gZUo+ASW4Ybgd1EIY0CgZ1gcj+vd55QaR7Lppkm6Ed0JHnIGTXWajQH5YpbdRci6+DlUIFc9UH5qz+MWRqhNExQrXuemxg/o8pwJnBW6qcaE8omdIQ9i5JGqP1sseiMXFhnSMJY2ScNWbi/JzIaaT2NAtsZUTPWq7W5+V+tl5rw1s+4TFKDki0/ClNBTEzmV5MhV8iMmFqgTHG7K2FjqigzNpuSDcFbPXkd2ldVz3LjulK7y+MowhmcwyV4cAM1eIA6tIABwjO8wpvz6Lw4787HsrXg5DOn8EfO5w+vq4zY</latexit><latexit sha1_base64="1MxHWot1kLoq+sEN2e0klhQeYAI=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxhX5BG8pmO2nXbjZhdyOU0F/gxYMiXv1J3vw3btsctPWFhYd3ZtiZN0gE18Z1v53CxubW9k5xt7S3f3B4VD4+aes4VQxbLBax6gZUo+ASW4Ybgd1EIY0CgZ1gcj+vd55QaR7Lppkm6Ed0JHnIGTXWajQH5YpbdRci6+DlUIFc9UH5qz+MWRqhNExQrXuemxg/o8pwJnBW6qcaE8omdIQ9i5JGqP1sseiMXFhnSMJY2ScNWbi/JzIaaT2NAtsZUTPWq7W5+V+tl5rw1s+4TFKDki0/ClNBTEzmV5MhV8iMmFqgTHG7K2FjqigzNpuSDcFbPXkd2ldVz3LjulK7y+MowhmcwyV4cAM1eIA6tIABwjO8wpvz6Lw4787HsrXg5DOn8EfO5w+vq4zY</latexit><latexit sha1_base64="1MxHWot1kLoq+sEN2e0klhQeYAI=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxhX5BG8pmO2nXbjZhdyOU0F/gxYMiXv1J3vw3btsctPWFhYd3ZtiZN0gE18Z1v53CxubW9k5xt7S3f3B4VD4+aes4VQxbLBax6gZUo+ASW4Ybgd1EIY0CgZ1gcj+vd55QaR7Lppkm6Ed0JHnIGTXWajQH5YpbdRci6+DlUIFc9UH5qz+MWRqhNExQrXuemxg/o8pwJnBW6qcaE8omdIQ9i5JGqP1sseiMXFhnSMJY2ScNWbi/JzIaaT2NAtsZUTPWq7W5+V+tl5rw1s+4TFKDki0/ClNBTEzmV5MhV8iMmFqgTHG7K2FjqigzNpuSDcFbPXkd2ldVz3LjulK7y+MowhmcwyV4cAM1eIA6tIABwjO8wpvz6Lw4787HsrXg5DOn8EfO5w+vq4zY</latexit>

S
<latexit sha1_base64="C83UbuJfe6zLAdEUkfaiUdGGRi4=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxRfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYXFh7emWFn3iARXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKXjVDFssljEqhNQjYJLbBpuBHYShTQKBLaD8e2s3n5CpXksH8wkQT+iQ8lDzqixVuO+X664VXcusgpeDhXIVe+Xv3qDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtShphNrP5otOyZl1BiSMlX3SkLn7eyKjkdaTKLCdETUjvVybmf/VuqkJr/2MyyQ1KNniozAVxMRkdjUZcIXMiIkFyhS3uxI2oooyY7Mp2RC85ZNXoXVR9Sw3Liu1mzyOIpzAKZyDB1dQgzuoQxMYIDzDK7w5j86L8+58LFoLTj5zDH/kfP4ArieM1w==</latexit><latexit sha1_base64="C83UbuJfe6zLAdEUkfaiUdGGRi4=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxRfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYXFh7emWFn3iARXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKXjVDFssljEqhNQjYJLbBpuBHYShTQKBLaD8e2s3n5CpXksH8wkQT+iQ8lDzqixVuO+X664VXcusgpeDhXIVe+Xv3qDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtShphNrP5otOyZl1BiSMlX3SkLn7eyKjkdaTKLCdETUjvVybmf/VuqkJr/2MyyQ1KNniozAVxMRkdjUZcIXMiIkFyhS3uxI2oooyY7Mp2RC85ZNXoXVR9Sw3Liu1mzyOIpzAKZyDB1dQgzuoQxMYIDzDK7w5j86L8+58LFoLTj5zDH/kfP4ArieM1w==</latexit><latexit sha1_base64="C83UbuJfe6zLAdEUkfaiUdGGRi4=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxRfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYXFh7emWFn3iARXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKXjVDFssljEqhNQjYJLbBpuBHYShTQKBLaD8e2s3n5CpXksH8wkQT+iQ8lDzqixVuO+X664VXcusgpeDhXIVe+Xv3qDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtShphNrP5otOyZl1BiSMlX3SkLn7eyKjkdaTKLCdETUjvVybmf/VuqkJr/2MyyQ1KNniozAVxMRkdjUZcIXMiIkFyhS3uxI2oooyY7Mp2RC85ZNXoXVR9Sw3Liu1mzyOIpzAKZyDB1dQgzuoQxMYIDzDK7w5j86L8+58LFoLTj5zDH/kfP4ArieM1w==</latexit><latexit sha1_base64="C83UbuJfe6zLAdEUkfaiUdGGRi4=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxRfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYXFh7emWFn3iARXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKXjVDFssljEqhNQjYJLbBpuBHYShTQKBLaD8e2s3n5CpXksH8wkQT+iQ8lDzqixVuO+X664VXcusgpeDhXIVe+Xv3qDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtShphNrP5otOyZl1BiSMlX3SkLn7eyKjkdaTKLCdETUjvVybmf/VuqkJr/2MyyQ1KNniozAVxMRkdjUZcIXMiIkFyhS3uxI2oooyY7Mp2RC85ZNXoXVR9Sw3Liu1mzyOIpzAKZyDB1dQgzuoQxMYIDzDK7w5j86L8+58LFoLTj5zDH/kfP4ArieM1w==</latexit>

isochorer Weg

isothermer Weg

(Tw, S1)
<latexit sha1_base64="2XnKYY+5mlvT60CZTJCvuMzFJsk=">AAAB8HicbZDLSgMxFIbP1Futt6pLN8EiVJAyI4Iui25cVuxN2mHIpGkbmmSGJKOUoU/hxoUibn0cd76NaTsLbf0h8PGfc8g5fxhzpo3rfju5ldW19Y38ZmFre2d3r7h/0NRRoghtkIhHqh1iTTmTtGGY4bQdK4pFyGkrHN1M661HqjSLZN2MY+oLPJCszwg21noo14Ons/vAOw2KJbfizoSWwcugBJlqQfGr24tIIqg0hGOtO54bGz/FyjDC6aTQTTSNMRnhAe1YlFhQ7aezhSfoxDo91I+UfdKgmft7IsVC67EIbafAZqgXa1Pzv1onMf0rP2UyTgyVZP5RP+HIRGh6PeoxRYnhYwuYKGZ3RWSIFSbGZlSwIXiLJy9D87ziWb67KFWvszjycATHUAYPLqEKt1CDBhAQ8Ayv8OYo58V5dz7mrTknmzmEP3I+fwA7149e</latexit><latexit sha1_base64="2XnKYY+5mlvT60CZTJCvuMzFJsk=">AAAB8HicbZDLSgMxFIbP1Futt6pLN8EiVJAyI4Iui25cVuxN2mHIpGkbmmSGJKOUoU/hxoUibn0cd76NaTsLbf0h8PGfc8g5fxhzpo3rfju5ldW19Y38ZmFre2d3r7h/0NRRoghtkIhHqh1iTTmTtGGY4bQdK4pFyGkrHN1M661HqjSLZN2MY+oLPJCszwg21noo14Ons/vAOw2KJbfizoSWwcugBJlqQfGr24tIIqg0hGOtO54bGz/FyjDC6aTQTTSNMRnhAe1YlFhQ7aezhSfoxDo91I+UfdKgmft7IsVC67EIbafAZqgXa1Pzv1onMf0rP2UyTgyVZP5RP+HIRGh6PeoxRYnhYwuYKGZ3RWSIFSbGZlSwIXiLJy9D87ziWb67KFWvszjycATHUAYPLqEKt1CDBhAQ8Ayv8OYo58V5dz7mrTknmzmEP3I+fwA7149e</latexit><latexit sha1_base64="2XnKYY+5mlvT60CZTJCvuMzFJsk=">AAAB8HicbZDLSgMxFIbP1Futt6pLN8EiVJAyI4Iui25cVuxN2mHIpGkbmmSGJKOUoU/hxoUibn0cd76NaTsLbf0h8PGfc8g5fxhzpo3rfju5ldW19Y38ZmFre2d3r7h/0NRRoghtkIhHqh1iTTmTtGGY4bQdK4pFyGkrHN1M661HqjSLZN2MY+oLPJCszwg21noo14Ons/vAOw2KJbfizoSWwcugBJlqQfGr24tIIqg0hGOtO54bGz/FyjDC6aTQTTSNMRnhAe1YlFhQ7aezhSfoxDo91I+UfdKgmft7IsVC67EIbafAZqgXa1Pzv1onMf0rP2UyTgyVZP5RP+HIRGh6PeoxRYnhYwuYKGZ3RWSIFSbGZlSwIXiLJy9D87ziWb67KFWvszjycATHUAYPLqEKt1CDBhAQ8Ayv8OYo58V5dz7mrTknmzmEP3I+fwA7149e</latexit><latexit sha1_base64="2XnKYY+5mlvT60CZTJCvuMzFJsk=">AAAB8HicbZDLSgMxFIbP1Futt6pLN8EiVJAyI4Iui25cVuxN2mHIpGkbmmSGJKOUoU/hxoUibn0cd76NaTsLbf0h8PGfc8g5fxhzpo3rfju5ldW19Y38ZmFre2d3r7h/0NRRoghtkIhHqh1iTTmTtGGY4bQdK4pFyGkrHN1M661HqjSLZN2MY+oLPJCszwg21noo14Ons/vAOw2KJbfizoSWwcugBJlqQfGr24tIIqg0hGOtO54bGz/FyjDC6aTQTTSNMRnhAe1YlFhQ7aezhSfoxDo91I+UfdKgmft7IsVC67EIbafAZqgXa1Pzv1onMf0rP2UyTgyVZP5RP+HIRGh6PeoxRYnhYwuYKGZ3RWSIFSbGZlSwIXiLJy9D87ziWb67KFWvszjycATHUAYPLqEKt1CDBhAQ8Ayv8OYo58V5dz7mrTknmzmEP3I+fwA7149e</latexit>

(Tw, S2)
<latexit sha1_base64="ske/saMr9+z45MdxKTbMnLlw/C8=">AAAB8HicbZDLSgMxFIbPeK31VnXpJliEClJmiqDLohuXFXuTdhgyaaYNTTJDklFK6VO4caGIWx/HnW9j2s5CW38IfPznHHLOHyacaeO6387K6tr6xmZuK7+9s7u3Xzg4bOo4VYQ2SMxj1Q6xppxJ2jDMcNpOFMUi5LQVDm+m9dYjVZrFsm5GCfUF7ksWMYKNtR5K9eDp/D6onAWFolt2Z0LL4GVQhEy1oPDV7cUkFVQawrHWHc9NjD/GyjDC6STfTTVNMBniPu1YlFhQ7Y9nC0/QqXV6KIqVfdKgmft7YoyF1iMR2k6BzUAv1qbmf7VOaqIrf8xkkhoqyfyjKOXIxGh6PeoxRYnhIwuYKGZ3RWSAFSbGZpS3IXiLJy9Ds1L2LN9dFKvXWRw5OIYTKIEHl1CFW6hBAwgIeIZXeHOU8+K8Ox/z1hUnmzmCP3I+fwA9XI9f</latexit><latexit sha1_base64="ske/saMr9+z45MdxKTbMnLlw/C8=">AAAB8HicbZDLSgMxFIbPeK31VnXpJliEClJmiqDLohuXFXuTdhgyaaYNTTJDklFK6VO4caGIWx/HnW9j2s5CW38IfPznHHLOHyacaeO6387K6tr6xmZuK7+9s7u3Xzg4bOo4VYQ2SMxj1Q6xppxJ2jDMcNpOFMUi5LQVDm+m9dYjVZrFsm5GCfUF7ksWMYKNtR5K9eDp/D6onAWFolt2Z0LL4GVQhEy1oPDV7cUkFVQawrHWHc9NjD/GyjDC6STfTTVNMBniPu1YlFhQ7Y9nC0/QqXV6KIqVfdKgmft7YoyF1iMR2k6BzUAv1qbmf7VOaqIrf8xkkhoqyfyjKOXIxGh6PeoxRYnhIwuYKGZ3RWSAFSbGZpS3IXiLJy9Ds1L2LN9dFKvXWRw5OIYTKIEHl1CFW6hBAwgIeIZXeHOU8+K8Ox/z1hUnmzmCP3I+fwA9XI9f</latexit><latexit sha1_base64="ske/saMr9+z45MdxKTbMnLlw/C8=">AAAB8HicbZDLSgMxFIbPeK31VnXpJliEClJmiqDLohuXFXuTdhgyaaYNTTJDklFK6VO4caGIWx/HnW9j2s5CW38IfPznHHLOHyacaeO6387K6tr6xmZuK7+9s7u3Xzg4bOo4VYQ2SMxj1Q6xppxJ2jDMcNpOFMUi5LQVDm+m9dYjVZrFsm5GCfUF7ksWMYKNtR5K9eDp/D6onAWFolt2Z0LL4GVQhEy1oPDV7cUkFVQawrHWHc9NjD/GyjDC6STfTTVNMBniPu1YlFhQ7Y9nC0/QqXV6KIqVfdKgmft7YoyF1iMR2k6BzUAv1qbmf7VOaqIrf8xkkhoqyfyjKOXIxGh6PeoxRYnhIwuYKGZ3RWSAFSbGZpS3IXiLJy9Ds1L2LN9dFKvXWRw5OIYTKIEHl1CFW6hBAwgIeIZXeHOU8+K8Ox/z1hUnmzmCP3I+fwA9XI9f</latexit><latexit sha1_base64="ske/saMr9+z45MdxKTbMnLlw/C8=">AAAB8HicbZDLSgMxFIbPeK31VnXpJliEClJmiqDLohuXFXuTdhgyaaYNTTJDklFK6VO4caGIWx/HnW9j2s5CW38IfPznHHLOHyacaeO6387K6tr6xmZuK7+9s7u3Xzg4bOo4VYQ2SMxj1Q6xppxJ2jDMcNpOFMUi5LQVDm+m9dYjVZrFsm5GCfUF7ksWMYKNtR5K9eDp/D6onAWFolt2Z0LL4GVQhEy1oPDV7cUkFVQawrHWHc9NjD/GyjDC6STfTTVNMBniPu1YlFhQ7Y9nC0/QqXV6KIqVfdKgmft7YoyF1iMR2k6BzUAv1qbmf7VOaqIrf8xkkhoqyfyjKOXIxGh6PeoxRYnhIwuYKGZ3RWSAFSbGZpS3IXiLJy9Ds1L2LN9dFKvXWRw5OIYTKIEHl1CFW6hBAwgIeIZXeHOU8+K8Ox/z1hUnmzmCP3I+fwA9XI9f</latexit>

(Tk, S3)
<latexit sha1_base64="/+V7sERt8ChW3eCCQR93CRUXo5s=">AAAB8HicbZDLSgMxFIbP1Futt6pLN8EiVJAyo4Iui25cVuxN2mHIpGkbmmSGJCOUoU/hxoUibn0cd76NaTsLbf0h8PGfc8g5fxhzpo3rfju5ldW19Y38ZmFre2d3r7h/0NRRoghtkIhHqh1iTTmTtGGY4bQdK4pFyGkrHN1O660nqjSLZN2MY+oLPJCszwg21nos14PR2UNwcRoUS27FnQktg5dBCTLVguJXtxeRRFBpCMdadzw3Nn6KlWGE00mhm2gaYzLCA9qxKLGg2k9nC0/QiXV6qB8p+6RBM/f3RIqF1mMR2k6BzVAv1qbmf7VOYvrXfspknBgqyfyjfsKRidD0etRjihLDxxYwUczuisgQK0yMzahgQ/AWT16G5nnFs3x/WareZHHk4QiOoQweXEEV7qAGDSAg4Ble4c1Rzovz7nzMW3NONnMIf+R8/gAsdY9U</latexit><latexit sha1_base64="/+V7sERt8ChW3eCCQR93CRUXo5s=">AAAB8HicbZDLSgMxFIbP1Futt6pLN8EiVJAyo4Iui25cVuxN2mHIpGkbmmSGJCOUoU/hxoUibn0cd76NaTsLbf0h8PGfc8g5fxhzpo3rfju5ldW19Y38ZmFre2d3r7h/0NRRoghtkIhHqh1iTTmTtGGY4bQdK4pFyGkrHN1O660nqjSLZN2MY+oLPJCszwg21nos14PR2UNwcRoUS27FnQktg5dBCTLVguJXtxeRRFBpCMdadzw3Nn6KlWGE00mhm2gaYzLCA9qxKLGg2k9nC0/QiXV6qB8p+6RBM/f3RIqF1mMR2k6BzVAv1qbmf7VOYvrXfspknBgqyfyjfsKRidD0etRjihLDxxYwUczuisgQK0yMzahgQ/AWT16G5nnFs3x/WareZHHk4QiOoQweXEEV7qAGDSAg4Ble4c1Rzovz7nzMW3NONnMIf+R8/gAsdY9U</latexit><latexit sha1_base64="/+V7sERt8ChW3eCCQR93CRUXo5s=">AAAB8HicbZDLSgMxFIbP1Futt6pLN8EiVJAyo4Iui25cVuxN2mHIpGkbmmSGJCOUoU/hxoUibn0cd76NaTsLbf0h8PGfc8g5fxhzpo3rfju5ldW19Y38ZmFre2d3r7h/0NRRoghtkIhHqh1iTTmTtGGY4bQdK4pFyGkrHN1O660nqjSLZN2MY+oLPJCszwg21nos14PR2UNwcRoUS27FnQktg5dBCTLVguJXtxeRRFBpCMdadzw3Nn6KlWGE00mhm2gaYzLCA9qxKLGg2k9nC0/QiXV6qB8p+6RBM/f3RIqF1mMR2k6BzVAv1qbmf7VOYvrXfspknBgqyfyjfsKRidD0etRjihLDxxYwUczuisgQK0yMzahgQ/AWT16G5nnFs3x/WareZHHk4QiOoQweXEEV7qAGDSAg4Ble4c1Rzovz7nzMW3NONnMIf+R8/gAsdY9U</latexit><latexit sha1_base64="/+V7sERt8ChW3eCCQR93CRUXo5s=">AAAB8HicbZDLSgMxFIbP1Futt6pLN8EiVJAyo4Iui25cVuxN2mHIpGkbmmSGJCOUoU/hxoUibn0cd76NaTsLbf0h8PGfc8g5fxhzpo3rfju5ldW19Y38ZmFre2d3r7h/0NRRoghtkIhHqh1iTTmTtGGY4bQdK4pFyGkrHN1O660nqjSLZN2MY+oLPJCszwg21nos14PR2UNwcRoUS27FnQktg5dBCTLVguJXtxeRRFBpCMdadzw3Nn6KlWGE00mhm2gaYzLCA9qxKLGg2k9nC0/QiXV6qB8p+6RBM/f3RIqF1mMR2k6BzVAv1qbmf7VOYvrXfspknBgqyfyjfsKRidD0etRjihLDxxYwUczuisgQK0yMzahgQ/AWT16G5nnFs3x/WareZHHk4QiOoQweXEEV7qAGDSAg4Ble4c1Rzovz7nzMW3NONnMIf+R8/gAsdY9U</latexit>

(Tk, S4)
<latexit sha1_base64="+hYyw5fsYTIMnyjwglcScbhRvSU=">AAAB8HicbZDLSgMxFIbP1Futt6pLN8EiVJAyIwVdFt24rNibtMOQSTNtaJIZkoxQSp/CjQtF3Po47nwb03YW2vpD4OM/55Bz/jDhTBvX/XZya+sbm1v57cLO7t7+QfHwqKXjVBHaJDGPVSfEmnImadMww2knURSLkNN2OLqd1dtPVGkWy4YZJ9QXeCBZxAg21nosN4LRxUNQPQ+KJbfizoVWwcugBJnqQfGr149JKqg0hGOtu56bGH+ClWGE02mhl2qaYDLCA9q1KLGg2p/MF56iM+v0URQr+6RBc/f3xAQLrccitJ0Cm6Fers3M/2rd1ETX/oTJJDVUksVHUcqRidHsetRnihLDxxYwUczuisgQK0yMzahgQ/CWT16F1mXFs3xfLdVusjjycAKnUAYPrqAGd1CHJhAQ8Ayv8OYo58V5dz4WrTknmzmGP3I+fwAt+o9V</latexit><latexit sha1_base64="+hYyw5fsYTIMnyjwglcScbhRvSU=">AAAB8HicbZDLSgMxFIbP1Futt6pLN8EiVJAyIwVdFt24rNibtMOQSTNtaJIZkoxQSp/CjQtF3Po47nwb03YW2vpD4OM/55Bz/jDhTBvX/XZya+sbm1v57cLO7t7+QfHwqKXjVBHaJDGPVSfEmnImadMww2knURSLkNN2OLqd1dtPVGkWy4YZJ9QXeCBZxAg21nosN4LRxUNQPQ+KJbfizoVWwcugBJnqQfGr149JKqg0hGOtu56bGH+ClWGE02mhl2qaYDLCA9q1KLGg2p/MF56iM+v0URQr+6RBc/f3xAQLrccitJ0Cm6Fers3M/2rd1ETX/oTJJDVUksVHUcqRidHsetRnihLDxxYwUczuisgQK0yMzahgQ/CWT16F1mXFs3xfLdVusjjycAKnUAYPrqAGd1CHJhAQ8Ayv8OYo58V5dz4WrTknmzmGP3I+fwAt+o9V</latexit><latexit sha1_base64="+hYyw5fsYTIMnyjwglcScbhRvSU=">AAAB8HicbZDLSgMxFIbP1Futt6pLN8EiVJAyIwVdFt24rNibtMOQSTNtaJIZkoxQSp/CjQtF3Po47nwb03YW2vpD4OM/55Bz/jDhTBvX/XZya+sbm1v57cLO7t7+QfHwqKXjVBHaJDGPVSfEmnImadMww2knURSLkNN2OLqd1dtPVGkWy4YZJ9QXeCBZxAg21nosN4LRxUNQPQ+KJbfizoVWwcugBJnqQfGr149JKqg0hGOtu56bGH+ClWGE02mhl2qaYDLCA9q1KLGg2p/MF56iM+v0URQr+6RBc/f3xAQLrccitJ0Cm6Fers3M/2rd1ETX/oTJJDVUksVHUcqRidHsetRnihLDxxYwUczuisgQK0yMzahgQ/CWT16F1mXFs3xfLdVusjjycAKnUAYPrqAGd1CHJhAQ8Ayv8OYo58V5dz4WrTknmzmGP3I+fwAt+o9V</latexit><latexit sha1_base64="+hYyw5fsYTIMnyjwglcScbhRvSU=">AAAB8HicbZDLSgMxFIbP1Futt6pLN8EiVJAyIwVdFt24rNibtMOQSTNtaJIZkoxQSp/CjQtF3Po47nwb03YW2vpD4OM/55Bz/jDhTBvX/XZya+sbm1v57cLO7t7+QfHwqKXjVBHaJDGPVSfEmnImadMww2knURSLkNN2OLqd1dtPVGkWy4YZJ9QXeCBZxAg21nosN4LRxUNQPQ+KJbfizoVWwcugBJnqQfGr149JKqg0hGOtu56bGH+ClWGE02mhl2qaYDLCA9q1KLGg2p/MF56iM+v0URQr+6RBc/f3xAQLrccitJ0Cm6Fers3M/2rd1ETX/oTJJDVUksVHUcqRidHsetRnihLDxxYwUczuisgQK0yMzahgQ/CWT16F1mXFs3xfLdVusjjycAKnUAYPrqAGd1CHJhAQ8Ayv8OYo58V5dz4WrTknmzmGP3I+fwAt+o9V</latexit>

Prozessführung im Detail:

3. Reversible isotherme Kompression, Tk

(P3,V3)→ (P4,V4), Q3 = −n R Tw ln V4
V3
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6. THERMODYNAMISCHE PROZESSE
P<latexit sha1_base64="DUK8772RZQVXwIeQPAGNJiA+GCA=">AAAB6HicbVDLSsNAFL2pr1pfVZduBovgqiQi6LLoxmUL9gFtkMn0ph07mYSZiVBCv8CNC0Xc+knu/BsnbRbaemDgcM65zL0nSATXxnW/ndLa+sbmVnm7srO7t39QPTzq6DhVDNssFrHqBVSj4BLbhhuBvUQhjQKB3WBym/vdJ1Sax/LeTBP0IzqSPOSMGiu1mg/Vmlt35yCrxCtIDQrY/NdgGLM0QmmYoFr3PTcxfkaV4UzgrDJINSaUTegI+5ZKGqH2s/miM3JmlSEJY2WfNGSu/p7IaKT1NApsMqJmrJe9XPzP66cmvPYzLpPUoGSLj8JUEBOT/Goy5AqZEVNLKFPc7krYmCrKjO2mYkvwlk9eJZ2Lumd567LWuCnqKMMJnMI5eHAFDbiDJrSBAcIzvMKb8+i8OO/OxyJacoqZY/gD5/MHqZuM1A==</latexit><latexit sha1_base64="DUK8772RZQVXwIeQPAGNJiA+GCA=">AAAB6HicbVDLSsNAFL2pr1pfVZduBovgqiQi6LLoxmUL9gFtkMn0ph07mYSZiVBCv8CNC0Xc+knu/BsnbRbaemDgcM65zL0nSATXxnW/ndLa+sbmVnm7srO7t39QPTzq6DhVDNssFrHqBVSj4BLbhhuBvUQhjQKB3WBym/vdJ1Sax/LeTBP0IzqSPOSMGiu1mg/Vmlt35yCrxCtIDQrY/NdgGLM0QmmYoFr3PTcxfkaV4UzgrDJINSaUTegI+5ZKGqH2s/miM3JmlSEJY2WfNGSu/p7IaKT1NApsMqJmrJe9XPzP66cmvPYzLpPUoGSLj8JUEBOT/Goy5AqZEVNLKFPc7krYmCrKjO2mYkvwlk9eJZ2Lumd567LWuCnqKMMJnMI5eHAFDbiDJrSBAcIzvMKb8+i8OO/OxyJacoqZY/gD5/MHqZuM1A==</latexit><latexit sha1_base64="DUK8772RZQVXwIeQPAGNJiA+GCA=">AAAB6HicbVDLSsNAFL2pr1pfVZduBovgqiQi6LLoxmUL9gFtkMn0ph07mYSZiVBCv8CNC0Xc+knu/BsnbRbaemDgcM65zL0nSATXxnW/ndLa+sbmVnm7srO7t39QPTzq6DhVDNssFrHqBVSj4BLbhhuBvUQhjQKB3WBym/vdJ1Sax/LeTBP0IzqSPOSMGiu1mg/Vmlt35yCrxCtIDQrY/NdgGLM0QmmYoFr3PTcxfkaV4UzgrDJINSaUTegI+5ZKGqH2s/miM3JmlSEJY2WfNGSu/p7IaKT1NApsMqJmrJe9XPzP66cmvPYzLpPUoGSLj8JUEBOT/Goy5AqZEVNLKFPc7krYmCrKjO2mYkvwlk9eJZ2Lumd567LWuCnqKMMJnMI5eHAFDbiDJrSBAcIzvMKb8+i8OO/OxyJacoqZY/gD5/MHqZuM1A==</latexit><latexit sha1_base64="DUK8772RZQVXwIeQPAGNJiA+GCA=">AAAB6HicbVDLSsNAFL2pr1pfVZduBovgqiQi6LLoxmUL9gFtkMn0ph07mYSZiVBCv8CNC0Xc+knu/BsnbRbaemDgcM65zL0nSATXxnW/ndLa+sbmVnm7srO7t39QPTzq6DhVDNssFrHqBVSj4BLbhhuBvUQhjQKB3WBym/vdJ1Sax/LeTBP0IzqSPOSMGiu1mg/Vmlt35yCrxCtIDQrY/NdgGLM0QmmYoFr3PTcxfkaV4UzgrDJINSaUTegI+5ZKGqH2s/miM3JmlSEJY2WfNGSu/p7IaKT1NApsMqJmrJe9XPzP66cmvPYzLpPUoGSLj8JUEBOT/Goy5AqZEVNLKFPc7krYmCrKjO2mYkvwlk9eJZ2Lumd567LWuCnqKMMJnMI5eHAFDbiDJrSBAcIzvMKb8+i8OO/OxyJacoqZY/gD5/MHqZuM1A==</latexit>

V
<latexit sha1_base64="0mWsPF5SvefKUF93elLIWW/42x8=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjrWZ7UK64VXchsg5eDhXI1RiUv/rDmKURSsME1brnuYnxM6oMZwJnpX6qMaFsQkfYsyhphNrPFovOyIV1hiSMlX3SkIX7eyKjkdbTKLCdETVjvVqbm//VeqkJb/yMyyQ1KNnyozAVxMRkfjUZcoXMiKkFyhS3uxI2pooyY7Mp2RC81ZPXoX1V9Sw3ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9yPn8AsrOM2g==</latexit><latexit sha1_base64="0mWsPF5SvefKUF93elLIWW/42x8=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjrWZ7UK64VXchsg5eDhXI1RiUv/rDmKURSsME1brnuYnxM6oMZwJnpX6qMaFsQkfYsyhphNrPFovOyIV1hiSMlX3SkIX7eyKjkdbTKLCdETVjvVqbm//VeqkJb/yMyyQ1KNnyozAVxMRkfjUZcoXMiKkFyhS3uxI2pooyY7Mp2RC81ZPXoX1V9Sw3ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9yPn8AsrOM2g==</latexit><latexit sha1_base64="0mWsPF5SvefKUF93elLIWW/42x8=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjrWZ7UK64VXchsg5eDhXI1RiUv/rDmKURSsME1brnuYnxM6oMZwJnpX6qMaFsQkfYsyhphNrPFovOyIV1hiSMlX3SkIX7eyKjkdbTKLCdETVjvVqbm//VeqkJb/yMyyQ1KNnyozAVxMRkfjUZcoXMiKkFyhS3uxI2pooyY7Mp2RC81ZPXoX1V9Sw3ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9yPn8AsrOM2g==</latexit><latexit sha1_base64="0mWsPF5SvefKUF93elLIWW/42x8=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjrWZ7UK64VXchsg5eDhXI1RiUv/rDmKURSsME1brnuYnxM6oMZwJnpX6qMaFsQkfYsyhphNrPFovOyIV1hiSMlX3SkIX7eyKjkdbTKLCdETVjvVqbm//VeqkJb/yMyyQ1KNnyozAVxMRkfjUZcoXMiKkFyhS3uxI2pooyY7Mp2RC81ZPXoX1V9Sw3ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9yPn8AsrOM2g==</latexit>

(P1, V1)
<latexit sha1_base64="A7HmU0rxgoNdf5DFmRcNS6r9x6c=">AAAB8HicbZDLSgMxFIbP1Futt6pLN8EiVJAyUwRdFt24rGAv0g5DJs20oUlmSDJCGfoUblwo4tbHcefbmLaz0NYfAh//OYec84cJZ9q47rdTWFvf2Nwqbpd2dvf2D8qHR20dp4rQFol5rLoh1pQzSVuGGU67iaJYhJx2wvHtrN55okqzWD6YSUJ9gYeSRYxgY63HajPwLtqBdx6UK27NnQutgpdDBXI1g/JXfxCTVFBpCMda9zw3MX6GlWGE02mpn2qaYDLGQ9qzKLGg2s/mC0/RmXUGKIqVfdKguft7IsNC64kIbafAZqSXazPzv1ovNdG1nzGZpIZKsvgoSjkyMZpdjwZMUWL4xAImitldERlhhYmxGZVsCN7yyavQrtc8y/eXlcZNHkcRTuAUquDBFTTgDprQAgICnuEV3hzlvDjvzseiteDkM8fwR87nD867jxc=</latexit><latexit sha1_base64="A7HmU0rxgoNdf5DFmRcNS6r9x6c=">AAAB8HicbZDLSgMxFIbP1Futt6pLN8EiVJAyUwRdFt24rGAv0g5DJs20oUlmSDJCGfoUblwo4tbHcefbmLaz0NYfAh//OYec84cJZ9q47rdTWFvf2Nwqbpd2dvf2D8qHR20dp4rQFol5rLoh1pQzSVuGGU67iaJYhJx2wvHtrN55okqzWD6YSUJ9gYeSRYxgY63HajPwLtqBdx6UK27NnQutgpdDBXI1g/JXfxCTVFBpCMda9zw3MX6GlWGE02mpn2qaYDLGQ9qzKLGg2s/mC0/RmXUGKIqVfdKguft7IsNC64kIbafAZqSXazPzv1ovNdG1nzGZpIZKsvgoSjkyMZpdjwZMUWL4xAImitldERlhhYmxGZVsCN7yyavQrtc8y/eXlcZNHkcRTuAUquDBFTTgDprQAgICnuEV3hzlvDjvzseiteDkM8fwR87nD867jxc=</latexit><latexit sha1_base64="A7HmU0rxgoNdf5DFmRcNS6r9x6c=">AAAB8HicbZDLSgMxFIbP1Futt6pLN8EiVJAyUwRdFt24rGAv0g5DJs20oUlmSDJCGfoUblwo4tbHcefbmLaz0NYfAh//OYec84cJZ9q47rdTWFvf2Nwqbpd2dvf2D8qHR20dp4rQFol5rLoh1pQzSVuGGU67iaJYhJx2wvHtrN55okqzWD6YSUJ9gYeSRYxgY63HajPwLtqBdx6UK27NnQutgpdDBXI1g/JXfxCTVFBpCMda9zw3MX6GlWGE02mpn2qaYDLGQ9qzKLGg2s/mC0/RmXUGKIqVfdKguft7IsNC64kIbafAZqSXazPzv1ovNdG1nzGZpIZKsvgoSjkyMZpdjwZMUWL4xAImitldERlhhYmxGZVsCN7yyavQrtc8y/eXlcZNHkcRTuAUquDBFTTgDprQAgICnuEV3hzlvDjvzseiteDkM8fwR87nD867jxc=</latexit><latexit sha1_base64="A7HmU0rxgoNdf5DFmRcNS6r9x6c=">AAAB8HicbZDLSgMxFIbP1Futt6pLN8EiVJAyUwRdFt24rGAv0g5DJs20oUlmSDJCGfoUblwo4tbHcefbmLaz0NYfAh//OYec84cJZ9q47rdTWFvf2Nwqbpd2dvf2D8qHR20dp4rQFol5rLoh1pQzSVuGGU67iaJYhJx2wvHtrN55okqzWD6YSUJ9gYeSRYxgY63HajPwLtqBdx6UK27NnQutgpdDBXI1g/JXfxCTVFBpCMda9zw3MX6GlWGE02mpn2qaYDLGQ9qzKLGg2s/mC0/RmXUGKIqVfdKguft7IsNC64kIbafAZqSXazPzv1ovNdG1nzGZpIZKsvgoSjkyMZpdjwZMUWL4xAImitldERlhhYmxGZVsCN7yyavQrtc8y/eXlcZNHkcRTuAUquDBFTTgDprQAgICnuEV3hzlvDjvzseiteDkM8fwR87nD867jxc=</latexit>

(P2, V2)
<latexit sha1_base64="zRxBWQtwc+0daz93C9Z1d/ks6Mo=">AAAB8HicbZDLSgMxFIbP1Futt6pLN8EiVJAyUwRdFt24rGAv0g5DJs20oUlmSDJCGfoUblwo4tbHcefbmLaz0NYfAh//OYec84cJZ9q47rdTWFvf2Nwqbpd2dvf2D8qHR20dp4rQFol5rLoh1pQzSVuGGU67iaJYhJx2wvHtrN55okqzWD6YSUJ9gYeSRYxgY63HajOoX7SD+nlQrrg1dy60Cl4OFcjVDMpf/UFMUkGlIRxr3fPcxPgZVoYRTqelfqppgskYD2nPosSCaj+bLzxFZ9YZoChW9kmD5u7viQwLrScitJ0Cm5Fers3M/2q91ETXfsZkkhoqyeKjKOXIxGh2PRowRYnhEwuYKGZ3RWSEFSbGZlSyIXjLJ69Cu17zLN9fVho3eRxFOIFTqIIHV9CAO2hCCwgIeIZXeHOU8+K8Ox+L1oKTzxzDHzmfP9HJjxk=</latexit><latexit sha1_base64="zRxBWQtwc+0daz93C9Z1d/ks6Mo=">AAAB8HicbZDLSgMxFIbP1Futt6pLN8EiVJAyUwRdFt24rGAv0g5DJs20oUlmSDJCGfoUblwo4tbHcefbmLaz0NYfAh//OYec84cJZ9q47rdTWFvf2Nwqbpd2dvf2D8qHR20dp4rQFol5rLoh1pQzSVuGGU67iaJYhJx2wvHtrN55okqzWD6YSUJ9gYeSRYxgY63HajOoX7SD+nlQrrg1dy60Cl4OFcjVDMpf/UFMUkGlIRxr3fPcxPgZVoYRTqelfqppgskYD2nPosSCaj+bLzxFZ9YZoChW9kmD5u7viQwLrScitJ0Cm5Fers3M/2q91ETXfsZkkhoqyeKjKOXIxGh2PRowRYnhEwuYKGZ3RWSEFSbGZlSyIXjLJ69Cu17zLN9fVho3eRxFOIFTqIIHV9CAO2hCCwgIeIZXeHOU8+K8Ox+L1oKTzxzDHzmfP9HJjxk=</latexit><latexit sha1_base64="zRxBWQtwc+0daz93C9Z1d/ks6Mo=">AAAB8HicbZDLSgMxFIbP1Futt6pLN8EiVJAyUwRdFt24rGAv0g5DJs20oUlmSDJCGfoUblwo4tbHcefbmLaz0NYfAh//OYec84cJZ9q47rdTWFvf2Nwqbpd2dvf2D8qHR20dp4rQFol5rLoh1pQzSVuGGU67iaJYhJx2wvHtrN55okqzWD6YSUJ9gYeSRYxgY63HajOoX7SD+nlQrrg1dy60Cl4OFcjVDMpf/UFMUkGlIRxr3fPcxPgZVoYRTqelfqppgskYD2nPosSCaj+bLzxFZ9YZoChW9kmD5u7viQwLrScitJ0Cm5Fers3M/2q91ETXfsZkkhoqyeKjKOXIxGh2PRowRYnhEwuYKGZ3RWSEFSbGZlSyIXjLJ69Cu17zLN9fVho3eRxFOIFTqIIHV9CAO2hCCwgIeIZXeHOU8+K8Ox+L1oKTzxzDHzmfP9HJjxk=</latexit><latexit sha1_base64="zRxBWQtwc+0daz93C9Z1d/ks6Mo=">AAAB8HicbZDLSgMxFIbP1Futt6pLN8EiVJAyUwRdFt24rGAv0g5DJs20oUlmSDJCGfoUblwo4tbHcefbmLaz0NYfAh//OYec84cJZ9q47rdTWFvf2Nwqbpd2dvf2D8qHR20dp4rQFol5rLoh1pQzSVuGGU67iaJYhJx2wvHtrN55okqzWD6YSUJ9gYeSRYxgY63HajOoX7SD+nlQrrg1dy60Cl4OFcjVDMpf/UFMUkGlIRxr3fPcxPgZVoYRTqelfqppgskYD2nPosSCaj+bLzxFZ9YZoChW9kmD5u7viQwLrScitJ0Cm5Fers3M/2q91ETXfsZkkhoqyeKjKOXIxGh2PRowRYnhEwuYKGZ3RWSEFSbGZlSyIXjLJ69Cu17zLN9fVho3eRxFOIFTqIIHV9CAO2hCCwgIeIZXeHOU8+K8Ox+L1oKTzxzDHzmfP9HJjxk=</latexit>

(P3, V3)
<latexit sha1_base64="DPD4hvspXgTzIC/MftdgvssA9mQ=">AAAB8XicbZDLSgMxFIbPeK31VnXpJliEClJmrKDLohuXFewF22HIpJk2NMkMSUYoQ9/CjQtF3Po27nwb03YW2vpD4OM/55Bz/jDhTBvX/XZWVtfWNzYLW8Xtnd29/dLBYUvHqSK0SWIeq06INeVM0qZhhtNOoigWIaftcHQ7rbefqNIslg9mnFBf4IFkESPYWOux0ghq56gV1M6CUtmtujOhZfByKEOuRlD66vVjkgoqDeFY667nJsbPsDKMcDop9lJNE0xGeEC7FiUWVPvZbOMJOrVOH0Wxsk8aNHN/T2RYaD0Woe0U2Az1Ym1q/lfrpia69jMmk9RQSeYfRSlHJkbT81GfKUoMH1vARDG7KyJDrDAxNqSiDcFbPHkZWhdVz/L9Zbl+k8dRgGM4gQp4cAV1uIMGNIGAhGd4hTdHOy/Ou/Mxb11x8pkj+CPn8wcsEI9F</latexit><latexit sha1_base64="DPD4hvspXgTzIC/MftdgvssA9mQ=">AAAB8XicbZDLSgMxFIbPeK31VnXpJliEClJmrKDLohuXFewF22HIpJk2NMkMSUYoQ9/CjQtF3Po27nwb03YW2vpD4OM/55Bz/jDhTBvX/XZWVtfWNzYLW8Xtnd29/dLBYUvHqSK0SWIeq06INeVM0qZhhtNOoigWIaftcHQ7rbefqNIslg9mnFBf4IFkESPYWOux0ghq56gV1M6CUtmtujOhZfByKEOuRlD66vVjkgoqDeFY667nJsbPsDKMcDop9lJNE0xGeEC7FiUWVPvZbOMJOrVOH0Wxsk8aNHN/T2RYaD0Woe0U2Az1Ym1q/lfrpia69jMmk9RQSeYfRSlHJkbT81GfKUoMH1vARDG7KyJDrDAxNqSiDcFbPHkZWhdVz/L9Zbl+k8dRgGM4gQp4cAV1uIMGNIGAhGd4hTdHOy/Ou/Mxb11x8pkj+CPn8wcsEI9F</latexit><latexit sha1_base64="DPD4hvspXgTzIC/MftdgvssA9mQ=">AAAB8XicbZDLSgMxFIbPeK31VnXpJliEClJmrKDLohuXFewF22HIpJk2NMkMSUYoQ9/CjQtF3Po27nwb03YW2vpD4OM/55Bz/jDhTBvX/XZWVtfWNzYLW8Xtnd29/dLBYUvHqSK0SWIeq06INeVM0qZhhtNOoigWIaftcHQ7rbefqNIslg9mnFBf4IFkESPYWOux0ghq56gV1M6CUtmtujOhZfByKEOuRlD66vVjkgoqDeFY667nJsbPsDKMcDop9lJNE0xGeEC7FiUWVPvZbOMJOrVOH0Wxsk8aNHN/T2RYaD0Woe0U2Az1Ym1q/lfrpia69jMmk9RQSeYfRSlHJkbT81GfKUoMH1vARDG7KyJDrDAxNqSiDcFbPHkZWhdVz/L9Zbl+k8dRgGM4gQp4cAV1uIMGNIGAhGd4hTdHOy/Ou/Mxb11x8pkj+CPn8wcsEI9F</latexit><latexit sha1_base64="DPD4hvspXgTzIC/MftdgvssA9mQ=">AAAB8XicbZDLSgMxFIbPeK31VnXpJliEClJmrKDLohuXFewF22HIpJk2NMkMSUYoQ9/CjQtF3Po27nwb03YW2vpD4OM/55Bz/jDhTBvX/XZWVtfWNzYLW8Xtnd29/dLBYUvHqSK0SWIeq06INeVM0qZhhtNOoigWIaftcHQ7rbefqNIslg9mnFBf4IFkESPYWOux0ghq56gV1M6CUtmtujOhZfByKEOuRlD66vVjkgoqDeFY667nJsbPsDKMcDop9lJNE0xGeEC7FiUWVPvZbOMJOrVOH0Wxsk8aNHN/T2RYaD0Woe0U2Az1Ym1q/lfrpia69jMmk9RQSeYfRSlHJkbT81GfKUoMH1vARDG7KyJDrDAxNqSiDcFbPHkZWhdVz/L9Zbl+k8dRgGM4gQp4cAV1uIMGNIGAhGd4hTdHOy/Ou/Mxb11x8pkj+CPn8wcsEI9F</latexit>

(P4, V4)
<latexit sha1_base64="fH//aWqhpvUSvBKbAwOOjoLUtNs=">AAAB8XicbZDLSgMxFIZP6q3WW9Wlm2ARKkiZkYIui25cVrAXbIchk2ba0ExmSDJCGfoWblwo4ta3cefbmLaz0NYfAh//OYec8weJ4No4zjcqrK1vbG4Vt0s7u3v7B+XDo7aOU0VZi8YiVt2AaCa4ZC3DjWDdRDESBYJ1gvHtrN55YkrzWD6YScK8iAwlDzklxlqP1aZfv8Btv37ulytOzZkLr4KbQwVyNf3yV38Q0zRi0lBBtO65TmK8jCjDqWDTUj/VLCF0TIasZ1GSiGkvm288xWfWGeAwVvZJg+fu74mMRFpPosB2RsSM9HJtZv5X66UmvPYyLpPUMEkXH4WpwCbGs/PxgCtGjZhYIFRxuyumI6IINTakkg3BXT55FdqXNdfyfb3SuMnjKMIJnEIVXLiCBtxBE1pAQcIzvMIb0ugFvaOPRWsB5TPH8Efo8wcvH49H</latexit><latexit sha1_base64="fH//aWqhpvUSvBKbAwOOjoLUtNs=">AAAB8XicbZDLSgMxFIZP6q3WW9Wlm2ARKkiZkYIui25cVrAXbIchk2ba0ExmSDJCGfoWblwo4ta3cefbmLaz0NYfAh//OYec8weJ4No4zjcqrK1vbG4Vt0s7u3v7B+XDo7aOU0VZi8YiVt2AaCa4ZC3DjWDdRDESBYJ1gvHtrN55YkrzWD6YScK8iAwlDzklxlqP1aZfv8Btv37ulytOzZkLr4KbQwVyNf3yV38Q0zRi0lBBtO65TmK8jCjDqWDTUj/VLCF0TIasZ1GSiGkvm288xWfWGeAwVvZJg+fu74mMRFpPosB2RsSM9HJtZv5X66UmvPYyLpPUMEkXH4WpwCbGs/PxgCtGjZhYIFRxuyumI6IINTakkg3BXT55FdqXNdfyfb3SuMnjKMIJnEIVXLiCBtxBE1pAQcIzvMIb0ugFvaOPRWsB5TPH8Efo8wcvH49H</latexit><latexit sha1_base64="fH//aWqhpvUSvBKbAwOOjoLUtNs=">AAAB8XicbZDLSgMxFIZP6q3WW9Wlm2ARKkiZkYIui25cVrAXbIchk2ba0ExmSDJCGfoWblwo4ta3cefbmLaz0NYfAh//OYec8weJ4No4zjcqrK1vbG4Vt0s7u3v7B+XDo7aOU0VZi8YiVt2AaCa4ZC3DjWDdRDESBYJ1gvHtrN55YkrzWD6YScK8iAwlDzklxlqP1aZfv8Btv37ulytOzZkLr4KbQwVyNf3yV38Q0zRi0lBBtO65TmK8jCjDqWDTUj/VLCF0TIasZ1GSiGkvm288xWfWGeAwVvZJg+fu74mMRFpPosB2RsSM9HJtZv5X66UmvPYyLpPUMEkXH4WpwCbGs/PxgCtGjZhYIFRxuyumI6IINTakkg3BXT55FdqXNdfyfb3SuMnjKMIJnEIVXLiCBtxBE1pAQcIzvMIb0ugFvaOPRWsB5TPH8Efo8wcvH49H</latexit><latexit sha1_base64="fH//aWqhpvUSvBKbAwOOjoLUtNs=">AAAB8XicbZDLSgMxFIZP6q3WW9Wlm2ARKkiZkYIui25cVrAXbIchk2ba0ExmSDJCGfoWblwo4ta3cefbmLaz0NYfAh//OYec8weJ4No4zjcqrK1vbG4Vt0s7u3v7B+XDo7aOU0VZi8YiVt2AaCa4ZC3DjWDdRDESBYJ1gvHtrN55YkrzWD6YScK8iAwlDzklxlqP1aZfv8Btv37ulytOzZkLr4KbQwVyNf3yV38Q0zRi0lBBtO65TmK8jCjDqWDTUj/VLCF0TIasZ1GSiGkvm288xWfWGeAwVvZJg+fu74mMRFpPosB2RsSM9HJtZv5X66UmvPYyLpPUMEkXH4WpwCbGs/PxgCtGjZhYIFRxuyumI6IINTakkg3BXT55FdqXNdfyfb3SuMnjKMIJnEIVXLiCBtxBE1pAQcIzvMIb0ugFvaOPRWsB5TPH8Efo8wcvH49H</latexit>

isochorer Weg

isothermer Weg P V = const.
<latexit sha1_base64="d+148idxxRDr3wUMnMC7sNBOraw=">AAAB/3icbZDLSgMxFIYzXmu9jQpu3ASL4ELKjAi6EYpuXFawF+gMJZOmbWgmGZIzYhm78FXcuFDEra/hzrcxbWehrT8EPv5zDufkjxLBDXjet7OwuLS8slpYK65vbG5tuzu7daNSTVmNKqF0MyKGCS5ZDTgI1kw0I3EkWCMaXI/rjXumDVfyDoYJC2PSk7zLKQFrtd39Kg5OcB1f4gDYA2RUSQPlUdsteWVvIjwPfg4llKvadr+CjqJpzCRQQYxp+V4CYUY0cCrYqBikhiWEDkiPtSxKEjMTZpP7R/jIOh3cVdo+CXji/p7ISGzMMI5sZ0ygb2ZrY/O/WiuF7kWYcZmkwCSdLuqmAoPC4zBwh2tGQQwtEKq5vRXTPtGEgo2saEPwZ788D/XTsm/59qxUucrjKKADdIiOkY/OUQXdoCqqIYoe0TN6RW/Ok/PivDsf09YFJ5/ZQ3/kfP4AF2+U4A==</latexit><latexit sha1_base64="d+148idxxRDr3wUMnMC7sNBOraw=">AAAB/3icbZDLSgMxFIYzXmu9jQpu3ASL4ELKjAi6EYpuXFawF+gMJZOmbWgmGZIzYhm78FXcuFDEra/hzrcxbWehrT8EPv5zDufkjxLBDXjet7OwuLS8slpYK65vbG5tuzu7daNSTVmNKqF0MyKGCS5ZDTgI1kw0I3EkWCMaXI/rjXumDVfyDoYJC2PSk7zLKQFrtd39Kg5OcB1f4gDYA2RUSQPlUdsteWVvIjwPfg4llKvadr+CjqJpzCRQQYxp+V4CYUY0cCrYqBikhiWEDkiPtSxKEjMTZpP7R/jIOh3cVdo+CXji/p7ISGzMMI5sZ0ygb2ZrY/O/WiuF7kWYcZmkwCSdLuqmAoPC4zBwh2tGQQwtEKq5vRXTPtGEgo2saEPwZ788D/XTsm/59qxUucrjKKADdIiOkY/OUQXdoCqqIYoe0TN6RW/Ok/PivDsf09YFJ5/ZQ3/kfP4AF2+U4A==</latexit><latexit sha1_base64="d+148idxxRDr3wUMnMC7sNBOraw=">AAAB/3icbZDLSgMxFIYzXmu9jQpu3ASL4ELKjAi6EYpuXFawF+gMJZOmbWgmGZIzYhm78FXcuFDEra/hzrcxbWehrT8EPv5zDufkjxLBDXjet7OwuLS8slpYK65vbG5tuzu7daNSTVmNKqF0MyKGCS5ZDTgI1kw0I3EkWCMaXI/rjXumDVfyDoYJC2PSk7zLKQFrtd39Kg5OcB1f4gDYA2RUSQPlUdsteWVvIjwPfg4llKvadr+CjqJpzCRQQYxp+V4CYUY0cCrYqBikhiWEDkiPtSxKEjMTZpP7R/jIOh3cVdo+CXji/p7ISGzMMI5sZ0ygb2ZrY/O/WiuF7kWYcZmkwCSdLuqmAoPC4zBwh2tGQQwtEKq5vRXTPtGEgo2saEPwZ788D/XTsm/59qxUucrjKKADdIiOkY/OUQXdoCqqIYoe0TN6RW/Ok/PivDsf09YFJ5/ZQ3/kfP4AF2+U4A==</latexit><latexit sha1_base64="ck8pdC+ekZH4nUmSP+ZG7r8lEyk=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odOn4MoA7ncAFXEMIN3MEDdKALAhJ4hXdv4r15H6uuat66tDP4I+/zBzjGijg=</latexit><latexit sha1_base64="vyR2j7PQtpC7kJ3SdQEH8SfgjBA=">AAAB9HicbZBLSwMxFIXv+Ky16ujCjZtgEVxImXGjG0Fw47KCfUBnKJk004ZmMkNyRyxjF/4VNy4U8be489+YPhbaeiDwcU7CvTlRJoVBz/t2VlbX1jc2S1vl7crO7p67X2maNNeMN1gqU92OqOFSKN5AgZK3M81pEkneioY3k7z1wLURqbrHUcbDhPaViAWjaK2ue1gnwRlpkisSIH/EgqXKYG3cdatezZuKLIM/hyrMVe+6X0EvZXnCFTJJjen4XoZhQTUKJvm4HOSGZ5QNaZ93LCqacBMW0/3H5MQ6PRKn2h6FZOr+flHQxJhREtmbCcWBWcwm5n9ZJ8f4MiyEynLkis0GxbkkmJJJGaQnNGcoRxYo08LuStiAasrQVla2JfiLX16G5nnNt3znQQmO4BhOwYcLuIZbqEMDGDzBC7zBu/PsvDofs7pWnHlvB/BHzucPsBCTdg==</latexit><latexit sha1_base64="vyR2j7PQtpC7kJ3SdQEH8SfgjBA=">AAAB9HicbZBLSwMxFIXv+Ky16ujCjZtgEVxImXGjG0Fw47KCfUBnKJk004ZmMkNyRyxjF/4VNy4U8be489+YPhbaeiDwcU7CvTlRJoVBz/t2VlbX1jc2S1vl7crO7p67X2maNNeMN1gqU92OqOFSKN5AgZK3M81pEkneioY3k7z1wLURqbrHUcbDhPaViAWjaK2ue1gnwRlpkisSIH/EgqXKYG3cdatezZuKLIM/hyrMVe+6X0EvZXnCFTJJjen4XoZhQTUKJvm4HOSGZ5QNaZ93LCqacBMW0/3H5MQ6PRKn2h6FZOr+flHQxJhREtmbCcWBWcwm5n9ZJ8f4MiyEynLkis0GxbkkmJJJGaQnNGcoRxYo08LuStiAasrQVla2JfiLX16G5nnNt3znQQmO4BhOwYcLuIZbqEMDGDzBC7zBu/PsvDofs7pWnHlvB/BHzucPsBCTdg==</latexit><latexit sha1_base64="uKwqAm69EU92yHiRe7NGCj1qJr8=">AAAB/3icbZDLSgMxFIYz9VbrbVRw4yZYBBdSZtzoRii6cVnBXqAdSibNtKGZZEjOiGXswldx40IRt76GO9/GtJ2Ftv4Q+PjPOZyTP0wEN+B5305haXllda24XtrY3NrecXf3GkalmrI6VULpVkgME1yyOnAQrJVoRuJQsGY4vJ7Um/dMG67kHYwSFsSkL3nEKQFrdd2DGu6c4ga+xB1gD5BRJQ1Uxl237FW8qfAi+DmUUa5a1/3q9BRNYyaBCmJM2/cSCDKigVPBxqVOalhC6JD0WduiJDEzQTa9f4yPrdPDkdL2ScBT9/dERmJjRnFoO2MCAzNfm5j/1dopRBdBxmWSApN0tihKBQaFJ2HgHteMghhZIFRzeyumA6IJBRtZyYbgz395ERpnFd/yrVeuXuVxFNEhOkInyEfnqIpuUA3VEUWP6Bm9ojfnyXlx3p2PWWvByWf20R85nz8WL5Tc</latexit><latexit sha1_base64="d+148idxxRDr3wUMnMC7sNBOraw=">AAAB/3icbZDLSgMxFIYzXmu9jQpu3ASL4ELKjAi6EYpuXFawF+gMJZOmbWgmGZIzYhm78FXcuFDEra/hzrcxbWehrT8EPv5zDufkjxLBDXjet7OwuLS8slpYK65vbG5tuzu7daNSTVmNKqF0MyKGCS5ZDTgI1kw0I3EkWCMaXI/rjXumDVfyDoYJC2PSk7zLKQFrtd39Kg5OcB1f4gDYA2RUSQPlUdsteWVvIjwPfg4llKvadr+CjqJpzCRQQYxp+V4CYUY0cCrYqBikhiWEDkiPtSxKEjMTZpP7R/jIOh3cVdo+CXji/p7ISGzMMI5sZ0ygb2ZrY/O/WiuF7kWYcZmkwCSdLuqmAoPC4zBwh2tGQQwtEKq5vRXTPtGEgo2saEPwZ788D/XTsm/59qxUucrjKKADdIiOkY/OUQXdoCqqIYoe0TN6RW/Ok/PivDsf09YFJ5/ZQ3/kfP4AF2+U4A==</latexit><latexit sha1_base64="d+148idxxRDr3wUMnMC7sNBOraw=">AAAB/3icbZDLSgMxFIYzXmu9jQpu3ASL4ELKjAi6EYpuXFawF+gMJZOmbWgmGZIzYhm78FXcuFDEra/hzrcxbWehrT8EPv5zDufkjxLBDXjet7OwuLS8slpYK65vbG5tuzu7daNSTVmNKqF0MyKGCS5ZDTgI1kw0I3EkWCMaXI/rjXumDVfyDoYJC2PSk7zLKQFrtd39Kg5OcB1f4gDYA2RUSQPlUdsteWVvIjwPfg4llKvadr+CjqJpzCRQQYxp+V4CYUY0cCrYqBikhiWEDkiPtSxKEjMTZpP7R/jIOh3cVdo+CXji/p7ISGzMMI5sZ0ygb2ZrY/O/WiuF7kWYcZmkwCSdLuqmAoPC4zBwh2tGQQwtEKq5vRXTPtGEgo2saEPwZ788D/XTsm/59qxUucrjKKADdIiOkY/OUQXdoCqqIYoe0TN6RW/Ok/PivDsf09YFJ5/ZQ3/kfP4AF2+U4A==</latexit><latexit sha1_base64="d+148idxxRDr3wUMnMC7sNBOraw=">AAAB/3icbZDLSgMxFIYzXmu9jQpu3ASL4ELKjAi6EYpuXFawF+gMJZOmbWgmGZIzYhm78FXcuFDEra/hzrcxbWehrT8EPv5zDufkjxLBDXjet7OwuLS8slpYK65vbG5tuzu7daNSTVmNKqF0MyKGCS5ZDTgI1kw0I3EkWCMaXI/rjXumDVfyDoYJC2PSk7zLKQFrtd39Kg5OcB1f4gDYA2RUSQPlUdsteWVvIjwPfg4llKvadr+CjqJpzCRQQYxp+V4CYUY0cCrYqBikhiWEDkiPtSxKEjMTZpP7R/jIOh3cVdo+CXji/p7ISGzMMI5sZ0ygb2ZrY/O/WiuF7kWYcZmkwCSdLuqmAoPC4zBwh2tGQQwtEKq5vRXTPtGEgo2saEPwZ788D/XTsm/59qxUucrjKKADdIiOkY/OUQXdoCqqIYoe0TN6RW/Ok/PivDsf09YFJ5/ZQ3/kfP4AF2+U4A==</latexit><latexit sha1_base64="d+148idxxRDr3wUMnMC7sNBOraw=">AAAB/3icbZDLSgMxFIYzXmu9jQpu3ASL4ELKjAi6EYpuXFawF+gMJZOmbWgmGZIzYhm78FXcuFDEra/hzrcxbWehrT8EPv5zDufkjxLBDXjet7OwuLS8slpYK65vbG5tuzu7daNSTVmNKqF0MyKGCS5ZDTgI1kw0I3EkWCMaXI/rjXumDVfyDoYJC2PSk7zLKQFrtd39Kg5OcB1f4gDYA2RUSQPlUdsteWVvIjwPfg4llKvadr+CjqJpzCRQQYxp+V4CYUY0cCrYqBikhiWEDkiPtSxKEjMTZpP7R/jIOh3cVdo+CXji/p7ISGzMMI5sZ0ygb2ZrY/O/WiuF7kWYcZmkwCSdLuqmAoPC4zBwh2tGQQwtEKq5vRXTPtGEgo2saEPwZ788D/XTsm/59qxUucrjKKADdIiOkY/OUQXdoCqqIYoe0TN6RW/Ok/PivDsf09YFJ5/ZQ3/kfP4AF2+U4A==</latexit><latexit sha1_base64="d+148idxxRDr3wUMnMC7sNBOraw=">AAAB/3icbZDLSgMxFIYzXmu9jQpu3ASL4ELKjAi6EYpuXFawF+gMJZOmbWgmGZIzYhm78FXcuFDEra/hzrcxbWehrT8EPv5zDufkjxLBDXjet7OwuLS8slpYK65vbG5tuzu7daNSTVmNKqF0MyKGCS5ZDTgI1kw0I3EkWCMaXI/rjXumDVfyDoYJC2PSk7zLKQFrtd39Kg5OcB1f4gDYA2RUSQPlUdsteWVvIjwPfg4llKvadr+CjqJpzCRQQYxp+V4CYUY0cCrYqBikhiWEDkiPtSxKEjMTZpP7R/jIOh3cVdo+CXji/p7ISGzMMI5sZ0ygb2ZrY/O/WiuF7kWYcZmkwCSdLuqmAoPC4zBwh2tGQQwtEKq5vRXTPtGEgo2saEPwZ788D/XTsm/59qxUucrjKKADdIiOkY/OUQXdoCqqIYoe0TN6RW/Ok/PivDsf09YFJ5/ZQ3/kfP4AF2+U4A==</latexit><latexit sha1_base64="d+148idxxRDr3wUMnMC7sNBOraw=">AAAB/3icbZDLSgMxFIYzXmu9jQpu3ASL4ELKjAi6EYpuXFawF+gMJZOmbWgmGZIzYhm78FXcuFDEra/hzrcxbWehrT8EPv5zDufkjxLBDXjet7OwuLS8slpYK65vbG5tuzu7daNSTVmNKqF0MyKGCS5ZDTgI1kw0I3EkWCMaXI/rjXumDVfyDoYJC2PSk7zLKQFrtd39Kg5OcB1f4gDYA2RUSQPlUdsteWVvIjwPfg4llKvadr+CjqJpzCRQQYxp+V4CYUY0cCrYqBikhiWEDkiPtSxKEjMTZpP7R/jIOh3cVdo+CXji/p7ISGzMMI5sZ0ygb2ZrY/O/WiuF7kWYcZmkwCSdLuqmAoPC4zBwh2tGQQwtEKq5vRXTPtGEgo2saEPwZ788D/XTsm/59qxUucrjKKADdIiOkY/OUQXdoCqqIYoe0TN6RW/Ok/PivDsf09YFJ5/ZQ3/kfP4AF2+U4A==</latexit>

V = const.
<latexit sha1_base64="h/0mUwfFtyzSW2OpkHTMTCLbj54=">AAAB/XicbZDLSgMxFIYzXmu9jZedm2ARXEiZEUE3QtGNywr2Ap2hZNK0Dc0kQ3JGrEPxVdy4UMSt7+HOtzFtZ6GtPwQ+/nMO5+SPEsENeN63s7C4tLyyWlgrrm9sbm27O7t1o1JNWY0qoXQzIoYJLlkNOAjWTDQjcSRYIxpcj+uNe6YNV/IOhgkLY9KTvMspAWu13f06vsTBCQ6APUBGlTRQHrXdklf2JsLz4OdQQrmqbfcr6CiaxkwCFcSYlu8lEGZEA6eCjYpBalhC6ID0WMuiJDEzYTa5foSPrNPBXaXtk4An7u+JjMTGDOPIdsYE+ma2Njb/q7VS6F6EGZdJCkzS6aJuKjAoPI4Cd7hmFMTQAqGa21sx7RNNKNjAijYEf/bL81A/LfuWb89Klas8jgI6QIfoGPnoHFXQDaqiGqLoET2jV/TmPDkvzrvzMW1dcPKZPfRHzucPGhWUXA==</latexit><latexit sha1_base64="h/0mUwfFtyzSW2OpkHTMTCLbj54=">AAAB/XicbZDLSgMxFIYzXmu9jZedm2ARXEiZEUE3QtGNywr2Ap2hZNK0Dc0kQ3JGrEPxVdy4UMSt7+HOtzFtZ6GtPwQ+/nMO5+SPEsENeN63s7C4tLyyWlgrrm9sbm27O7t1o1JNWY0qoXQzIoYJLlkNOAjWTDQjcSRYIxpcj+uNe6YNV/IOhgkLY9KTvMspAWu13f06vsTBCQ6APUBGlTRQHrXdklf2JsLz4OdQQrmqbfcr6CiaxkwCFcSYlu8lEGZEA6eCjYpBalhC6ID0WMuiJDEzYTa5foSPrNPBXaXtk4An7u+JjMTGDOPIdsYE+ma2Njb/q7VS6F6EGZdJCkzS6aJuKjAoPI4Cd7hmFMTQAqGa21sx7RNNKNjAijYEf/bL81A/LfuWb89Klas8jgI6QIfoGPnoHFXQDaqiGqLoET2jV/TmPDkvzrvzMW1dcPKZPfRHzucPGhWUXA==</latexit><latexit sha1_base64="h/0mUwfFtyzSW2OpkHTMTCLbj54=">AAAB/XicbZDLSgMxFIYzXmu9jZedm2ARXEiZEUE3QtGNywr2Ap2hZNK0Dc0kQ3JGrEPxVdy4UMSt7+HOtzFtZ6GtPwQ+/nMO5+SPEsENeN63s7C4tLyyWlgrrm9sbm27O7t1o1JNWY0qoXQzIoYJLlkNOAjWTDQjcSRYIxpcj+uNe6YNV/IOhgkLY9KTvMspAWu13f06vsTBCQ6APUBGlTRQHrXdklf2JsLz4OdQQrmqbfcr6CiaxkwCFcSYlu8lEGZEA6eCjYpBalhC6ID0WMuiJDEzYTa5foSPrNPBXaXtk4An7u+JjMTGDOPIdsYE+ma2Njb/q7VS6F6EGZdJCkzS6aJuKjAoPI4Cd7hmFMTQAqGa21sx7RNNKNjAijYEf/bL81A/LfuWb89Klas8jgI6QIfoGPnoHFXQDaqiGqLoET2jV/TmPDkvzrvzMW1dcPKZPfRHzucPGhWUXA==</latexit><latexit sha1_base64="h/0mUwfFtyzSW2OpkHTMTCLbj54=">AAAB/XicbZDLSgMxFIYzXmu9jZedm2ARXEiZEUE3QtGNywr2Ap2hZNK0Dc0kQ3JGrEPxVdy4UMSt7+HOtzFtZ6GtPwQ+/nMO5+SPEsENeN63s7C4tLyyWlgrrm9sbm27O7t1o1JNWY0qoXQzIoYJLlkNOAjWTDQjcSRYIxpcj+uNe6YNV/IOhgkLY9KTvMspAWu13f06vsTBCQ6APUBGlTRQHrXdklf2JsLz4OdQQrmqbfcr6CiaxkwCFcSYlu8lEGZEA6eCjYpBalhC6ID0WMuiJDEzYTa5foSPrNPBXaXtk4An7u+JjMTGDOPIdsYE+ma2Njb/q7VS6F6EGZdJCkzS6aJuKjAoPI4Cd7hmFMTQAqGa21sx7RNNKNjAijYEf/bL81A/LfuWb89Klas8jgI6QIfoGPnoHFXQDaqiGqLoET2jV/TmPDkvzrvzMW1dcPKZPfRHzucPGhWUXA==</latexit>

Q1
<latexit sha1_base64="qmi3xvvMh4c4Q7ZG2b98utF6CqU=">AAAB7HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxBdMW2lA22027dLMJuxOhhP4GLx4U8eoP8ua/cdvmoK0vLDy8M8POvGEqhUHX/XZKG5tb2zvl3cre/sHhUfX4pG2STDPus0QmuhtSw6VQ3EeBkndTzWkcSt4JJ/fzeueJayMS9YjTlAcxHSkRCUbRWn5rkHuzQbXm1t2FyDp4BdSgUHNQ/eoPE5bFXCGT1Jie56YY5FSjYJLPKv3M8JSyCR3xnkVFY26CfLHsjFxYZ0iiRNunkCzc3xM5jY2ZxqHtjCmOzWptbv5X62UY3Qa5UGmGXLHlR1EmCSZkfjkZCs0ZyqkFyrSwuxI2ppoytPlUbAje6snr0L6qe5Zb17XGXRFHGc7gHC7BgxtowAM0wQcGAp7hFd4c5bw4787HsrXkFDOn8EfO5w+UkI6F</latexit><latexit sha1_base64="qmi3xvvMh4c4Q7ZG2b98utF6CqU=">AAAB7HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxBdMW2lA22027dLMJuxOhhP4GLx4U8eoP8ua/cdvmoK0vLDy8M8POvGEqhUHX/XZKG5tb2zvl3cre/sHhUfX4pG2STDPus0QmuhtSw6VQ3EeBkndTzWkcSt4JJ/fzeueJayMS9YjTlAcxHSkRCUbRWn5rkHuzQbXm1t2FyDp4BdSgUHNQ/eoPE5bFXCGT1Jie56YY5FSjYJLPKv3M8JSyCR3xnkVFY26CfLHsjFxYZ0iiRNunkCzc3xM5jY2ZxqHtjCmOzWptbv5X62UY3Qa5UGmGXLHlR1EmCSZkfjkZCs0ZyqkFyrSwuxI2ppoytPlUbAje6snr0L6qe5Zb17XGXRFHGc7gHC7BgxtowAM0wQcGAp7hFd4c5bw4787HsrXkFDOn8EfO5w+UkI6F</latexit><latexit sha1_base64="qmi3xvvMh4c4Q7ZG2b98utF6CqU=">AAAB7HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxBdMW2lA22027dLMJuxOhhP4GLx4U8eoP8ua/cdvmoK0vLDy8M8POvGEqhUHX/XZKG5tb2zvl3cre/sHhUfX4pG2STDPus0QmuhtSw6VQ3EeBkndTzWkcSt4JJ/fzeueJayMS9YjTlAcxHSkRCUbRWn5rkHuzQbXm1t2FyDp4BdSgUHNQ/eoPE5bFXCGT1Jie56YY5FSjYJLPKv3M8JSyCR3xnkVFY26CfLHsjFxYZ0iiRNunkCzc3xM5jY2ZxqHtjCmOzWptbv5X62UY3Qa5UGmGXLHlR1EmCSZkfjkZCs0ZyqkFyrSwuxI2ppoytPlUbAje6snr0L6qe5Zb17XGXRFHGc7gHC7BgxtowAM0wQcGAp7hFd4c5bw4787HsrXkFDOn8EfO5w+UkI6F</latexit><latexit sha1_base64="qmi3xvvMh4c4Q7ZG2b98utF6CqU=">AAAB7HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxBdMW2lA22027dLMJuxOhhP4GLx4U8eoP8ua/cdvmoK0vLDy8M8POvGEqhUHX/XZKG5tb2zvl3cre/sHhUfX4pG2STDPus0QmuhtSw6VQ3EeBkndTzWkcSt4JJ/fzeueJayMS9YjTlAcxHSkRCUbRWn5rkHuzQbXm1t2FyDp4BdSgUHNQ/eoPE5bFXCGT1Jie56YY5FSjYJLPKv3M8JSyCR3xnkVFY26CfLHsjFxYZ0iiRNunkCzc3xM5jY2ZxqHtjCmOzWptbv5X62UY3Qa5UGmGXLHlR1EmCSZkfjkZCs0ZyqkFyrSwuxI2ppoytPlUbAje6snr0L6qe5Zb17XGXRFHGc7gHC7BgxtowAM0wQcGAp7hFd4c5bw4787HsrXkFDOn8EfO5w+UkI6F</latexit>

Q2
<latexit sha1_base64="4kNByyN6rlav46D5UA6hFpf9DXk=">AAAB7HicbZBNS8NAEIYnftb6VfXoZbEInkpSBD0WvXhswbSFNpTNdtIu3WzC7kYoob/BiwdFvPqDvPlv3LY5aOsLCw/vzLAzb5gKro3rfjsbm1vbO7ulvfL+weHRceXktK2TTDH0WSIS1Q2pRsEl+oYbgd1UIY1DgZ1wcj+vd55QaZ7IRzNNMYjpSPKIM2qs5bcGeX02qFTdmrsQWQevgCoUag4qX/1hwrIYpWGCat3z3NQEOVWGM4Gzcj/TmFI2oSPsWZQ0Rh3ki2Vn5NI6QxIlyj5pyML9PZHTWOtpHNrOmJqxXq3Nzf9qvcxEt0HOZZoZlGz5UZQJYhIyv5wMuUJmxNQCZYrbXQkbU0WZsfmUbQje6snr0K7XPMut62rjroijBOdwAVfgwQ004AGa4AMDDs/wCm+OdF6cd+dj2brhFDNn8EfO5w+WFY6G</latexit><latexit sha1_base64="4kNByyN6rlav46D5UA6hFpf9DXk=">AAAB7HicbZBNS8NAEIYnftb6VfXoZbEInkpSBD0WvXhswbSFNpTNdtIu3WzC7kYoob/BiwdFvPqDvPlv3LY5aOsLCw/vzLAzb5gKro3rfjsbm1vbO7ulvfL+weHRceXktK2TTDH0WSIS1Q2pRsEl+oYbgd1UIY1DgZ1wcj+vd55QaZ7IRzNNMYjpSPKIM2qs5bcGeX02qFTdmrsQWQevgCoUag4qX/1hwrIYpWGCat3z3NQEOVWGM4Gzcj/TmFI2oSPsWZQ0Rh3ki2Vn5NI6QxIlyj5pyML9PZHTWOtpHNrOmJqxXq3Nzf9qvcxEt0HOZZoZlGz5UZQJYhIyv5wMuUJmxNQCZYrbXQkbU0WZsfmUbQje6snr0K7XPMut62rjroijBOdwAVfgwQ004AGa4AMDDs/wCm+OdF6cd+dj2brhFDNn8EfO5w+WFY6G</latexit><latexit sha1_base64="4kNByyN6rlav46D5UA6hFpf9DXk=">AAAB7HicbZBNS8NAEIYnftb6VfXoZbEInkpSBD0WvXhswbSFNpTNdtIu3WzC7kYoob/BiwdFvPqDvPlv3LY5aOsLCw/vzLAzb5gKro3rfjsbm1vbO7ulvfL+weHRceXktK2TTDH0WSIS1Q2pRsEl+oYbgd1UIY1DgZ1wcj+vd55QaZ7IRzNNMYjpSPKIM2qs5bcGeX02qFTdmrsQWQevgCoUag4qX/1hwrIYpWGCat3z3NQEOVWGM4Gzcj/TmFI2oSPsWZQ0Rh3ki2Vn5NI6QxIlyj5pyML9PZHTWOtpHNrOmJqxXq3Nzf9qvcxEt0HOZZoZlGz5UZQJYhIyv5wMuUJmxNQCZYrbXQkbU0WZsfmUbQje6snr0K7XPMut62rjroijBOdwAVfgwQ004AGa4AMDDs/wCm+OdF6cd+dj2brhFDNn8EfO5w+WFY6G</latexit><latexit sha1_base64="4kNByyN6rlav46D5UA6hFpf9DXk=">AAAB7HicbZBNS8NAEIYnftb6VfXoZbEInkpSBD0WvXhswbSFNpTNdtIu3WzC7kYoob/BiwdFvPqDvPlv3LY5aOsLCw/vzLAzb5gKro3rfjsbm1vbO7ulvfL+weHRceXktK2TTDH0WSIS1Q2pRsEl+oYbgd1UIY1DgZ1wcj+vd55QaZ7IRzNNMYjpSPKIM2qs5bcGeX02qFTdmrsQWQevgCoUag4qX/1hwrIYpWGCat3z3NQEOVWGM4Gzcj/TmFI2oSPsWZQ0Rh3ki2Vn5NI6QxIlyj5pyML9PZHTWOtpHNrOmJqxXq3Nzf9qvcxEt0HOZZoZlGz5UZQJYhIyv5wMuUJmxNQCZYrbXQkbU0WZsfmUbQje6snr0K7XPMut62rjroijBOdwAVfgwQ004AGa4AMDDs/wCm+OdF6cd+dj2brhFDNn8EfO5w+WFY6G</latexit>

Q3
<latexit sha1_base64="oZKPGNfnB2ynwfdrBL+z7yhcIY4=">AAAB7HicbZBNS8NAEIYn9avWr6pHL4tF8FQSFfRY9OKxBdMW2lA22027dLMJuxOhhP4GLx4U8eoP8ua/cdvmoNUXFh7emWFn3jCVwqDrfjmltfWNza3ydmVnd2//oHp41DZJphn3WSIT3Q2p4VIo7qNAybup5jQOJe+Ek7t5vfPItRGJesBpyoOYjpSIBKNoLb81yC9ng2rNrbsLkb/gFVCDQs1B9bM/TFgWc4VMUmN6nptikFONgkk+q/Qzw1PKJnTEexYVjbkJ8sWyM3JmnSGJEm2fQrJwf07kNDZmGoe2M6Y4Nqu1uflfrZdhdBPkQqUZcsWWH0WZJJiQ+eVkKDRnKKcWKNPC7krYmGrK0OZTsSF4qyf/hfZF3bPcuqo1bos4ynACp3AOHlxDA+6hCT4wEPAEL/DqKOfZeXPel60lp5g5hl9yPr4Bl5qOhw==</latexit><latexit sha1_base64="oZKPGNfnB2ynwfdrBL+z7yhcIY4=">AAAB7HicbZBNS8NAEIYn9avWr6pHL4tF8FQSFfRY9OKxBdMW2lA22027dLMJuxOhhP4GLx4U8eoP8ua/cdvmoNUXFh7emWFn3jCVwqDrfjmltfWNza3ydmVnd2//oHp41DZJphn3WSIT3Q2p4VIo7qNAybup5jQOJe+Ek7t5vfPItRGJesBpyoOYjpSIBKNoLb81yC9ng2rNrbsLkb/gFVCDQs1B9bM/TFgWc4VMUmN6nptikFONgkk+q/Qzw1PKJnTEexYVjbkJ8sWyM3JmnSGJEm2fQrJwf07kNDZmGoe2M6Y4Nqu1uflfrZdhdBPkQqUZcsWWH0WZJJiQ+eVkKDRnKKcWKNPC7krYmGrK0OZTsSF4qyf/hfZF3bPcuqo1bos4ynACp3AOHlxDA+6hCT4wEPAEL/DqKOfZeXPel60lp5g5hl9yPr4Bl5qOhw==</latexit><latexit sha1_base64="oZKPGNfnB2ynwfdrBL+z7yhcIY4=">AAAB7HicbZBNS8NAEIYn9avWr6pHL4tF8FQSFfRY9OKxBdMW2lA22027dLMJuxOhhP4GLx4U8eoP8ua/cdvmoNUXFh7emWFn3jCVwqDrfjmltfWNza3ydmVnd2//oHp41DZJphn3WSIT3Q2p4VIo7qNAybup5jQOJe+Ek7t5vfPItRGJesBpyoOYjpSIBKNoLb81yC9ng2rNrbsLkb/gFVCDQs1B9bM/TFgWc4VMUmN6nptikFONgkk+q/Qzw1PKJnTEexYVjbkJ8sWyM3JmnSGJEm2fQrJwf07kNDZmGoe2M6Y4Nqu1uflfrZdhdBPkQqUZcsWWH0WZJJiQ+eVkKDRnKKcWKNPC7krYmGrK0OZTsSF4qyf/hfZF3bPcuqo1bos4ynACp3AOHlxDA+6hCT4wEPAEL/DqKOfZeXPel60lp5g5hl9yPr4Bl5qOhw==</latexit><latexit sha1_base64="oZKPGNfnB2ynwfdrBL+z7yhcIY4=">AAAB7HicbZBNS8NAEIYn9avWr6pHL4tF8FQSFfRY9OKxBdMW2lA22027dLMJuxOhhP4GLx4U8eoP8ua/cdvmoNUXFh7emWFn3jCVwqDrfjmltfWNza3ydmVnd2//oHp41DZJphn3WSIT3Q2p4VIo7qNAybup5jQOJe+Ek7t5vfPItRGJesBpyoOYjpSIBKNoLb81yC9ng2rNrbsLkb/gFVCDQs1B9bM/TFgWc4VMUmN6nptikFONgkk+q/Qzw1PKJnTEexYVjbkJ8sWyM3JmnSGJEm2fQrJwf07kNDZmGoe2M6Y4Nqu1uflfrZdhdBPkQqUZcsWWH0WZJJiQ+eVkKDRnKKcWKNPC7krYmGrK0OZTsSF4qyf/hfZF3bPcuqo1bos4ynACp3AOHlxDA+6hCT4wEPAEL/DqKOfZeXPel60lp5g5hl9yPr4Bl5qOhw==</latexit>

Q4
<latexit sha1_base64="Iq94QoHYPD3hgipYkWg7BI1RAG4=">AAAB7HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxBdMW2lA220m7dLMJuxuhhP4GLx4U8eoP8ua/cdvmoK0vLDy8M8POvGEquDau++2UNja3tnfKu5W9/YPDo+rxSVsnmWLos0QkqhtSjYJL9A03ArupQhqHAjvh5H5e7zyh0jyRj2aaYhDTkeQRZ9RYy28N8uvZoFpz6+5CZB28AmpQqDmofvWHCctilIYJqnXPc1MT5FQZzgTOKv1MY0rZhI6wZ1HSGHWQL5adkQvrDEmUKPukIQv390ROY62ncWg7Y2rGerU2N/+r9TIT3QY5l2lmULLlR1EmiEnI/HIy5AqZEVMLlCludyVsTBVlxuZTsSF4qyevQ/uq7lluXdcad0UcZTiDc7gED26gAQ/QBB8YcHiGV3hzpPPivDsfy9aSU8ycwh85nz+ZH46I</latexit><latexit sha1_base64="Iq94QoHYPD3hgipYkWg7BI1RAG4=">AAAB7HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxBdMW2lA220m7dLMJuxuhhP4GLx4U8eoP8ua/cdvmoK0vLDy8M8POvGEquDau++2UNja3tnfKu5W9/YPDo+rxSVsnmWLos0QkqhtSjYJL9A03ArupQhqHAjvh5H5e7zyh0jyRj2aaYhDTkeQRZ9RYy28N8uvZoFpz6+5CZB28AmpQqDmofvWHCctilIYJqnXPc1MT5FQZzgTOKv1MY0rZhI6wZ1HSGHWQL5adkQvrDEmUKPukIQv390ROY62ncWg7Y2rGerU2N/+r9TIT3QY5l2lmULLlR1EmiEnI/HIy5AqZEVMLlCludyVsTBVlxuZTsSF4qyevQ/uq7lluXdcad0UcZTiDc7gED26gAQ/QBB8YcHiGV3hzpPPivDsfy9aSU8ycwh85nz+ZH46I</latexit><latexit sha1_base64="Iq94QoHYPD3hgipYkWg7BI1RAG4=">AAAB7HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxBdMW2lA220m7dLMJuxuhhP4GLx4U8eoP8ua/cdvmoK0vLDy8M8POvGEquDau++2UNja3tnfKu5W9/YPDo+rxSVsnmWLos0QkqhtSjYJL9A03ArupQhqHAjvh5H5e7zyh0jyRj2aaYhDTkeQRZ9RYy28N8uvZoFpz6+5CZB28AmpQqDmofvWHCctilIYJqnXPc1MT5FQZzgTOKv1MY0rZhI6wZ1HSGHWQL5adkQvrDEmUKPukIQv390ROY62ncWg7Y2rGerU2N/+r9TIT3QY5l2lmULLlR1EmiEnI/HIy5AqZEVMLlCludyVsTBVlxuZTsSF4qyevQ/uq7lluXdcad0UcZTiDc7gED26gAQ/QBB8YcHiGV3hzpPPivDsfy9aSU8ycwh85nz+ZH46I</latexit><latexit sha1_base64="Iq94QoHYPD3hgipYkWg7BI1RAG4=">AAAB7HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxBdMW2lA220m7dLMJuxuhhP4GLx4U8eoP8ua/cdvmoK0vLDy8M8POvGEquDau++2UNja3tnfKu5W9/YPDo+rxSVsnmWLos0QkqhtSjYJL9A03ArupQhqHAjvh5H5e7zyh0jyRj2aaYhDTkeQRZ9RYy28N8uvZoFpz6+5CZB28AmpQqDmofvWHCctilIYJqnXPc1MT5FQZzgTOKv1MY0rZhI6wZ1HSGHWQL5adkQvrDEmUKPukIQv390ROY62ncWg7Y2rGerU2N/+r9TIT3QY5l2lmULLlR1EmiEnI/HIy5AqZEVMLlCludyVsTBVlxuZTsSF4qyevQ/uq7lluXdcad0UcZTiDc7gED26gAQ/QBB8YcHiGV3hzpPPivDsfy9aSU8ycwh85nz+ZH46I</latexit>

T<latexit sha1_base64="1MxHWot1kLoq+sEN2e0klhQeYAI=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxhX5BG8pmO2nXbjZhdyOU0F/gxYMiXv1J3vw3btsctPWFhYd3ZtiZN0gE18Z1v53CxubW9k5xt7S3f3B4VD4+aes4VQxbLBax6gZUo+ASW4Ybgd1EIY0CgZ1gcj+vd55QaR7Lppkm6Ed0JHnIGTXWajQH5YpbdRci6+DlUIFc9UH5qz+MWRqhNExQrXuemxg/o8pwJnBW6qcaE8omdIQ9i5JGqP1sseiMXFhnSMJY2ScNWbi/JzIaaT2NAtsZUTPWq7W5+V+tl5rw1s+4TFKDki0/ClNBTEzmV5MhV8iMmFqgTHG7K2FjqigzNpuSDcFbPXkd2ldVz3LjulK7y+MowhmcwyV4cAM1eIA6tIABwjO8wpvz6Lw4787HsrXg5DOn8EfO5w+vq4zY</latexit><latexit sha1_base64="1MxHWot1kLoq+sEN2e0klhQeYAI=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxhX5BG8pmO2nXbjZhdyOU0F/gxYMiXv1J3vw3btsctPWFhYd3ZtiZN0gE18Z1v53CxubW9k5xt7S3f3B4VD4+aes4VQxbLBax6gZUo+ASW4Ybgd1EIY0CgZ1gcj+vd55QaR7Lppkm6Ed0JHnIGTXWajQH5YpbdRci6+DlUIFc9UH5qz+MWRqhNExQrXuemxg/o8pwJnBW6qcaE8omdIQ9i5JGqP1sseiMXFhnSMJY2ScNWbi/JzIaaT2NAtsZUTPWq7W5+V+tl5rw1s+4TFKDki0/ClNBTEzmV5MhV8iMmFqgTHG7K2FjqigzNpuSDcFbPXkd2ldVz3LjulK7y+MowhmcwyV4cAM1eIA6tIABwjO8wpvz6Lw4787HsrXg5DOn8EfO5w+vq4zY</latexit><latexit sha1_base64="1MxHWot1kLoq+sEN2e0klhQeYAI=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxhX5BG8pmO2nXbjZhdyOU0F/gxYMiXv1J3vw3btsctPWFhYd3ZtiZN0gE18Z1v53CxubW9k5xt7S3f3B4VD4+aes4VQxbLBax6gZUo+ASW4Ybgd1EIY0CgZ1gcj+vd55QaR7Lppkm6Ed0JHnIGTXWajQH5YpbdRci6+DlUIFc9UH5qz+MWRqhNExQrXuemxg/o8pwJnBW6qcaE8omdIQ9i5JGqP1sseiMXFhnSMJY2ScNWbi/JzIaaT2NAtsZUTPWq7W5+V+tl5rw1s+4TFKDki0/ClNBTEzmV5MhV8iMmFqgTHG7K2FjqigzNpuSDcFbPXkd2ldVz3LjulK7y+MowhmcwyV4cAM1eIA6tIABwjO8wpvz6Lw4787HsrXg5DOn8EfO5w+vq4zY</latexit><latexit sha1_base64="1MxHWot1kLoq+sEN2e0klhQeYAI=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxhX5BG8pmO2nXbjZhdyOU0F/gxYMiXv1J3vw3btsctPWFhYd3ZtiZN0gE18Z1v53CxubW9k5xt7S3f3B4VD4+aes4VQxbLBax6gZUo+ASW4Ybgd1EIY0CgZ1gcj+vd55QaR7Lppkm6Ed0JHnIGTXWajQH5YpbdRci6+DlUIFc9UH5qz+MWRqhNExQrXuemxg/o8pwJnBW6qcaE8omdIQ9i5JGqP1sseiMXFhnSMJY2ScNWbi/JzIaaT2NAtsZUTPWq7W5+V+tl5rw1s+4TFKDki0/ClNBTEzmV5MhV8iMmFqgTHG7K2FjqigzNpuSDcFbPXkd2ldVz3LjulK7y+MowhmcwyV4cAM1eIA6tIABwjO8wpvz6Lw4787HsrXg5DOn8EfO5w+vq4zY</latexit>

S
<latexit sha1_base64="C83UbuJfe6zLAdEUkfaiUdGGRi4=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxRfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYXFh7emWFn3iARXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKXjVDFssljEqhNQjYJLbBpuBHYShTQKBLaD8e2s3n5CpXksH8wkQT+iQ8lDzqixVuO+X664VXcusgpeDhXIVe+Xv3qDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtShphNrP5otOyZl1BiSMlX3SkLn7eyKjkdaTKLCdETUjvVybmf/VuqkJr/2MyyQ1KNniozAVxMRkdjUZcIXMiIkFyhS3uxI2oooyY7Mp2RC85ZNXoXVR9Sw3Liu1mzyOIpzAKZyDB1dQgzuoQxMYIDzDK7w5j86L8+58LFoLTj5zDH/kfP4ArieM1w==</latexit><latexit sha1_base64="C83UbuJfe6zLAdEUkfaiUdGGRi4=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxRfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYXFh7emWFn3iARXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKXjVDFssljEqhNQjYJLbBpuBHYShTQKBLaD8e2s3n5CpXksH8wkQT+iQ8lDzqixVuO+X664VXcusgpeDhXIVe+Xv3qDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtShphNrP5otOyZl1BiSMlX3SkLn7eyKjkdaTKLCdETUjvVybmf/VuqkJr/2MyyQ1KNniozAVxMRkdjUZcIXMiIkFyhS3uxI2oooyY7Mp2RC85ZNXoXVR9Sw3Liu1mzyOIpzAKZyDB1dQgzuoQxMYIDzDK7w5j86L8+58LFoLTj5zDH/kfP4ArieM1w==</latexit><latexit sha1_base64="C83UbuJfe6zLAdEUkfaiUdGGRi4=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxRfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYXFh7emWFn3iARXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKXjVDFssljEqhNQjYJLbBpuBHYShTQKBLaD8e2s3n5CpXksH8wkQT+iQ8lDzqixVuO+X664VXcusgpeDhXIVe+Xv3qDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtShphNrP5otOyZl1BiSMlX3SkLn7eyKjkdaTKLCdETUjvVybmf/VuqkJr/2MyyQ1KNniozAVxMRkdjUZcIXMiIkFyhS3uxI2oooyY7Mp2RC85ZNXoXVR9Sw3Liu1mzyOIpzAKZyDB1dQgzuoQxMYIDzDK7w5j86L8+58LFoLTj5zDH/kfP4ArieM1w==</latexit><latexit sha1_base64="C83UbuJfe6zLAdEUkfaiUdGGRi4=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxRfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYXFh7emWFn3iARXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKXjVDFssljEqhNQjYJLbBpuBHYShTQKBLaD8e2s3n5CpXksH8wkQT+iQ8lDzqixVuO+X664VXcusgpeDhXIVe+Xv3qDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtShphNrP5otOyZl1BiSMlX3SkLn7eyKjkdaTKLCdETUjvVybmf/VuqkJr/2MyyQ1KNniozAVxMRkdjUZcIXMiIkFyhS3uxI2oooyY7Mp2RC85ZNXoXVR9Sw3Liu1mzyOIpzAKZyDB1dQgzuoQxMYIDzDK7w5j86L8+58LFoLTj5zDH/kfP4ArieM1w==</latexit>

isochorer Weg

isothermer Weg

(Tw, S1)
<latexit sha1_base64="2XnKYY+5mlvT60CZTJCvuMzFJsk=">AAAB8HicbZDLSgMxFIbP1Futt6pLN8EiVJAyI4Iui25cVuxN2mHIpGkbmmSGJKOUoU/hxoUibn0cd76NaTsLbf0h8PGfc8g5fxhzpo3rfju5ldW19Y38ZmFre2d3r7h/0NRRoghtkIhHqh1iTTmTtGGY4bQdK4pFyGkrHN1M661HqjSLZN2MY+oLPJCszwg21noo14Ons/vAOw2KJbfizoSWwcugBJlqQfGr24tIIqg0hGOtO54bGz/FyjDC6aTQTTSNMRnhAe1YlFhQ7aezhSfoxDo91I+UfdKgmft7IsVC67EIbafAZqgXa1Pzv1onMf0rP2UyTgyVZP5RP+HIRGh6PeoxRYnhYwuYKGZ3RWSIFSbGZlSwIXiLJy9D87ziWb67KFWvszjycATHUAYPLqEKt1CDBhAQ8Ayv8OYo58V5dz7mrTknmzmEP3I+fwA7149e</latexit><latexit sha1_base64="2XnKYY+5mlvT60CZTJCvuMzFJsk=">AAAB8HicbZDLSgMxFIbP1Futt6pLN8EiVJAyI4Iui25cVuxN2mHIpGkbmmSGJKOUoU/hxoUibn0cd76NaTsLbf0h8PGfc8g5fxhzpo3rfju5ldW19Y38ZmFre2d3r7h/0NRRoghtkIhHqh1iTTmTtGGY4bQdK4pFyGkrHN1M661HqjSLZN2MY+oLPJCszwg21noo14Ons/vAOw2KJbfizoSWwcugBJlqQfGr24tIIqg0hGOtO54bGz/FyjDC6aTQTTSNMRnhAe1YlFhQ7aezhSfoxDo91I+UfdKgmft7IsVC67EIbafAZqgXa1Pzv1onMf0rP2UyTgyVZP5RP+HIRGh6PeoxRYnhYwuYKGZ3RWSIFSbGZlSwIXiLJy9D87ziWb67KFWvszjycATHUAYPLqEKt1CDBhAQ8Ayv8OYo58V5dz7mrTknmzmEP3I+fwA7149e</latexit><latexit sha1_base64="2XnKYY+5mlvT60CZTJCvuMzFJsk=">AAAB8HicbZDLSgMxFIbP1Futt6pLN8EiVJAyI4Iui25cVuxN2mHIpGkbmmSGJKOUoU/hxoUibn0cd76NaTsLbf0h8PGfc8g5fxhzpo3rfju5ldW19Y38ZmFre2d3r7h/0NRRoghtkIhHqh1iTTmTtGGY4bQdK4pFyGkrHN1M661HqjSLZN2MY+oLPJCszwg21noo14Ons/vAOw2KJbfizoSWwcugBJlqQfGr24tIIqg0hGOtO54bGz/FyjDC6aTQTTSNMRnhAe1YlFhQ7aezhSfoxDo91I+UfdKgmft7IsVC67EIbafAZqgXa1Pzv1onMf0rP2UyTgyVZP5RP+HIRGh6PeoxRYnhYwuYKGZ3RWSIFSbGZlSwIXiLJy9D87ziWb67KFWvszjycATHUAYPLqEKt1CDBhAQ8Ayv8OYo58V5dz7mrTknmzmEP3I+fwA7149e</latexit><latexit sha1_base64="2XnKYY+5mlvT60CZTJCvuMzFJsk=">AAAB8HicbZDLSgMxFIbP1Futt6pLN8EiVJAyI4Iui25cVuxN2mHIpGkbmmSGJKOUoU/hxoUibn0cd76NaTsLbf0h8PGfc8g5fxhzpo3rfju5ldW19Y38ZmFre2d3r7h/0NRRoghtkIhHqh1iTTmTtGGY4bQdK4pFyGkrHN1M661HqjSLZN2MY+oLPJCszwg21noo14Ons/vAOw2KJbfizoSWwcugBJlqQfGr24tIIqg0hGOtO54bGz/FyjDC6aTQTTSNMRnhAe1YlFhQ7aezhSfoxDo91I+UfdKgmft7IsVC67EIbafAZqgXa1Pzv1onMf0rP2UyTgyVZP5RP+HIRGh6PeoxRYnhYwuYKGZ3RWSIFSbGZlSwIXiLJy9D87ziWb67KFWvszjycATHUAYPLqEKt1CDBhAQ8Ayv8OYo58V5dz7mrTknmzmEP3I+fwA7149e</latexit>

(Tw, S2)
<latexit sha1_base64="ske/saMr9+z45MdxKTbMnLlw/C8=">AAAB8HicbZDLSgMxFIbPeK31VnXpJliEClJmiqDLohuXFXuTdhgyaaYNTTJDklFK6VO4caGIWx/HnW9j2s5CW38IfPznHHLOHyacaeO6387K6tr6xmZuK7+9s7u3Xzg4bOo4VYQ2SMxj1Q6xppxJ2jDMcNpOFMUi5LQVDm+m9dYjVZrFsm5GCfUF7ksWMYKNtR5K9eDp/D6onAWFolt2Z0LL4GVQhEy1oPDV7cUkFVQawrHWHc9NjD/GyjDC6STfTTVNMBniPu1YlFhQ7Y9nC0/QqXV6KIqVfdKgmft7YoyF1iMR2k6BzUAv1qbmf7VOaqIrf8xkkhoqyfyjKOXIxGh6PeoxRYnhIwuYKGZ3RWSAFSbGZpS3IXiLJy9Ds1L2LN9dFKvXWRw5OIYTKIEHl1CFW6hBAwgIeIZXeHOU8+K8Ox/z1hUnmzmCP3I+fwA9XI9f</latexit><latexit sha1_base64="ske/saMr9+z45MdxKTbMnLlw/C8=">AAAB8HicbZDLSgMxFIbPeK31VnXpJliEClJmiqDLohuXFXuTdhgyaaYNTTJDklFK6VO4caGIWx/HnW9j2s5CW38IfPznHHLOHyacaeO6387K6tr6xmZuK7+9s7u3Xzg4bOo4VYQ2SMxj1Q6xppxJ2jDMcNpOFMUi5LQVDm+m9dYjVZrFsm5GCfUF7ksWMYKNtR5K9eDp/D6onAWFolt2Z0LL4GVQhEy1oPDV7cUkFVQawrHWHc9NjD/GyjDC6STfTTVNMBniPu1YlFhQ7Y9nC0/QqXV6KIqVfdKgmft7YoyF1iMR2k6BzUAv1qbmf7VOaqIrf8xkkhoqyfyjKOXIxGh6PeoxRYnhIwuYKGZ3RWSAFSbGZpS3IXiLJy9Ds1L2LN9dFKvXWRw5OIYTKIEHl1CFW6hBAwgIeIZXeHOU8+K8Ox/z1hUnmzmCP3I+fwA9XI9f</latexit><latexit sha1_base64="ske/saMr9+z45MdxKTbMnLlw/C8=">AAAB8HicbZDLSgMxFIbPeK31VnXpJliEClJmiqDLohuXFXuTdhgyaaYNTTJDklFK6VO4caGIWx/HnW9j2s5CW38IfPznHHLOHyacaeO6387K6tr6xmZuK7+9s7u3Xzg4bOo4VYQ2SMxj1Q6xppxJ2jDMcNpOFMUi5LQVDm+m9dYjVZrFsm5GCfUF7ksWMYKNtR5K9eDp/D6onAWFolt2Z0LL4GVQhEy1oPDV7cUkFVQawrHWHc9NjD/GyjDC6STfTTVNMBniPu1YlFhQ7Y9nC0/QqXV6KIqVfdKgmft7YoyF1iMR2k6BzUAv1qbmf7VOaqIrf8xkkhoqyfyjKOXIxGh6PeoxRYnhIwuYKGZ3RWSAFSbGZpS3IXiLJy9Ds1L2LN9dFKvXWRw5OIYTKIEHl1CFW6hBAwgIeIZXeHOU8+K8Ox/z1hUnmzmCP3I+fwA9XI9f</latexit><latexit sha1_base64="ske/saMr9+z45MdxKTbMnLlw/C8=">AAAB8HicbZDLSgMxFIbPeK31VnXpJliEClJmiqDLohuXFXuTdhgyaaYNTTJDklFK6VO4caGIWx/HnW9j2s5CW38IfPznHHLOHyacaeO6387K6tr6xmZuK7+9s7u3Xzg4bOo4VYQ2SMxj1Q6xppxJ2jDMcNpOFMUi5LQVDm+m9dYjVZrFsm5GCfUF7ksWMYKNtR5K9eDp/D6onAWFolt2Z0LL4GVQhEy1oPDV7cUkFVQawrHWHc9NjD/GyjDC6STfTTVNMBniPu1YlFhQ7Y9nC0/QqXV6KIqVfdKgmft7YoyF1iMR2k6BzUAv1qbmf7VOaqIrf8xkkhoqyfyjKOXIxGh6PeoxRYnhIwuYKGZ3RWSAFSbGZpS3IXiLJy9Ds1L2LN9dFKvXWRw5OIYTKIEHl1CFW6hBAwgIeIZXeHOU8+K8Ox/z1hUnmzmCP3I+fwA9XI9f</latexit>

(Tk, S3)
<latexit sha1_base64="/+V7sERt8ChW3eCCQR93CRUXo5s=">AAAB8HicbZDLSgMxFIbP1Futt6pLN8EiVJAyo4Iui25cVuxN2mHIpGkbmmSGJCOUoU/hxoUibn0cd76NaTsLbf0h8PGfc8g5fxhzpo3rfju5ldW19Y38ZmFre2d3r7h/0NRRoghtkIhHqh1iTTmTtGGY4bQdK4pFyGkrHN1O660nqjSLZN2MY+oLPJCszwg21nos14PR2UNwcRoUS27FnQktg5dBCTLVguJXtxeRRFBpCMdadzw3Nn6KlWGE00mhm2gaYzLCA9qxKLGg2k9nC0/QiXV6qB8p+6RBM/f3RIqF1mMR2k6BzVAv1qbmf7VOYvrXfspknBgqyfyjfsKRidD0etRjihLDxxYwUczuisgQK0yMzahgQ/AWT16G5nnFs3x/WareZHHk4QiOoQweXEEV7qAGDSAg4Ble4c1Rzovz7nzMW3NONnMIf+R8/gAsdY9U</latexit><latexit sha1_base64="/+V7sERt8ChW3eCCQR93CRUXo5s=">AAAB8HicbZDLSgMxFIbP1Futt6pLN8EiVJAyo4Iui25cVuxN2mHIpGkbmmSGJCOUoU/hxoUibn0cd76NaTsLbf0h8PGfc8g5fxhzpo3rfju5ldW19Y38ZmFre2d3r7h/0NRRoghtkIhHqh1iTTmTtGGY4bQdK4pFyGkrHN1O660nqjSLZN2MY+oLPJCszwg21nos14PR2UNwcRoUS27FnQktg5dBCTLVguJXtxeRRFBpCMdadzw3Nn6KlWGE00mhm2gaYzLCA9qxKLGg2k9nC0/QiXV6qB8p+6RBM/f3RIqF1mMR2k6BzVAv1qbmf7VOYvrXfspknBgqyfyjfsKRidD0etRjihLDxxYwUczuisgQK0yMzahgQ/AWT16G5nnFs3x/WareZHHk4QiOoQweXEEV7qAGDSAg4Ble4c1Rzovz7nzMW3NONnMIf+R8/gAsdY9U</latexit><latexit sha1_base64="/+V7sERt8ChW3eCCQR93CRUXo5s=">AAAB8HicbZDLSgMxFIbP1Futt6pLN8EiVJAyo4Iui25cVuxN2mHIpGkbmmSGJCOUoU/hxoUibn0cd76NaTsLbf0h8PGfc8g5fxhzpo3rfju5ldW19Y38ZmFre2d3r7h/0NRRoghtkIhHqh1iTTmTtGGY4bQdK4pFyGkrHN1O660nqjSLZN2MY+oLPJCszwg21nos14PR2UNwcRoUS27FnQktg5dBCTLVguJXtxeRRFBpCMdadzw3Nn6KlWGE00mhm2gaYzLCA9qxKLGg2k9nC0/QiXV6qB8p+6RBM/f3RIqF1mMR2k6BzVAv1qbmf7VOYvrXfspknBgqyfyjfsKRidD0etRjihLDxxYwUczuisgQK0yMzahgQ/AWT16G5nnFs3x/WareZHHk4QiOoQweXEEV7qAGDSAg4Ble4c1Rzovz7nzMW3NONnMIf+R8/gAsdY9U</latexit><latexit sha1_base64="/+V7sERt8ChW3eCCQR93CRUXo5s=">AAAB8HicbZDLSgMxFIbP1Futt6pLN8EiVJAyo4Iui25cVuxN2mHIpGkbmmSGJCOUoU/hxoUibn0cd76NaTsLbf0h8PGfc8g5fxhzpo3rfju5ldW19Y38ZmFre2d3r7h/0NRRoghtkIhHqh1iTTmTtGGY4bQdK4pFyGkrHN1O660nqjSLZN2MY+oLPJCszwg21nos14PR2UNwcRoUS27FnQktg5dBCTLVguJXtxeRRFBpCMdadzw3Nn6KlWGE00mhm2gaYzLCA9qxKLGg2k9nC0/QiXV6qB8p+6RBM/f3RIqF1mMR2k6BzVAv1qbmf7VOYvrXfspknBgqyfyjfsKRidD0etRjihLDxxYwUczuisgQK0yMzahgQ/AWT16G5nnFs3x/WareZHHk4QiOoQweXEEV7qAGDSAg4Ble4c1Rzovz7nzMW3NONnMIf+R8/gAsdY9U</latexit>

(Tk, S4)
<latexit sha1_base64="+hYyw5fsYTIMnyjwglcScbhRvSU=">AAAB8HicbZDLSgMxFIbP1Futt6pLN8EiVJAyIwVdFt24rNibtMOQSTNtaJIZkoxQSp/CjQtF3Po47nwb03YW2vpD4OM/55Bz/jDhTBvX/XZya+sbm1v57cLO7t7+QfHwqKXjVBHaJDGPVSfEmnImadMww2knURSLkNN2OLqd1dtPVGkWy4YZJ9QXeCBZxAg21nosN4LRxUNQPQ+KJbfizoVWwcugBJnqQfGr149JKqg0hGOtu56bGH+ClWGE02mhl2qaYDLCA9q1KLGg2p/MF56iM+v0URQr+6RBc/f3xAQLrccitJ0Cm6Fers3M/2rd1ETX/oTJJDVUksVHUcqRidHsetRnihLDxxYwUczuisgQK0yMzahgQ/CWT16F1mXFs3xfLdVusjjycAKnUAYPrqAGd1CHJhAQ8Ayv8OYo58V5dz4WrTknmzmGP3I+fwAt+o9V</latexit><latexit sha1_base64="+hYyw5fsYTIMnyjwglcScbhRvSU=">AAAB8HicbZDLSgMxFIbP1Futt6pLN8EiVJAyIwVdFt24rNibtMOQSTNtaJIZkoxQSp/CjQtF3Po47nwb03YW2vpD4OM/55Bz/jDhTBvX/XZya+sbm1v57cLO7t7+QfHwqKXjVBHaJDGPVSfEmnImadMww2knURSLkNN2OLqd1dtPVGkWy4YZJ9QXeCBZxAg21nosN4LRxUNQPQ+KJbfizoVWwcugBJnqQfGr149JKqg0hGOtu56bGH+ClWGE02mhl2qaYDLCA9q1KLGg2p/MF56iM+v0URQr+6RBc/f3xAQLrccitJ0Cm6Fers3M/2rd1ETX/oTJJDVUksVHUcqRidHsetRnihLDxxYwUczuisgQK0yMzahgQ/CWT16F1mXFs3xfLdVusjjycAKnUAYPrqAGd1CHJhAQ8Ayv8OYo58V5dz4WrTknmzmGP3I+fwAt+o9V</latexit><latexit sha1_base64="+hYyw5fsYTIMnyjwglcScbhRvSU=">AAAB8HicbZDLSgMxFIbP1Futt6pLN8EiVJAyIwVdFt24rNibtMOQSTNtaJIZkoxQSp/CjQtF3Po47nwb03YW2vpD4OM/55Bz/jDhTBvX/XZya+sbm1v57cLO7t7+QfHwqKXjVBHaJDGPVSfEmnImadMww2knURSLkNN2OLqd1dtPVGkWy4YZJ9QXeCBZxAg21nosN4LRxUNQPQ+KJbfizoVWwcugBJnqQfGr149JKqg0hGOtu56bGH+ClWGE02mhl2qaYDLCA9q1KLGg2p/MF56iM+v0URQr+6RBc/f3xAQLrccitJ0Cm6Fers3M/2rd1ETX/oTJJDVUksVHUcqRidHsetRnihLDxxYwUczuisgQK0yMzahgQ/CWT16F1mXFs3xfLdVusjjycAKnUAYPrqAGd1CHJhAQ8Ayv8OYo58V5dz4WrTknmzmGP3I+fwAt+o9V</latexit><latexit sha1_base64="+hYyw5fsYTIMnyjwglcScbhRvSU=">AAAB8HicbZDLSgMxFIbP1Futt6pLN8EiVJAyIwVdFt24rNibtMOQSTNtaJIZkoxQSp/CjQtF3Po47nwb03YW2vpD4OM/55Bz/jDhTBvX/XZya+sbm1v57cLO7t7+QfHwqKXjVBHaJDGPVSfEmnImadMww2knURSLkNN2OLqd1dtPVGkWy4YZJ9QXeCBZxAg21nosN4LRxUNQPQ+KJbfizoVWwcugBJnqQfGr149JKqg0hGOtu56bGH+ClWGE02mhl2qaYDLCA9q1KLGg2p/MF56iM+v0URQr+6RBc/f3xAQLrccitJ0Cm6Fers3M/2rd1ETX/oTJJDVUksVHUcqRidHsetRnihLDxxYwUczuisgQK0yMzahgQ/CWT16F1mXFs3xfLdVusjjycAKnUAYPrqAGd1CHJhAQ8Ayv8OYo58V5dz4WrTknmzmGP3I+fwAt+o9V</latexit>

Prozessführung im Detail:

4. Reversible isochore Erwärmung,
Tk → Tw , Gasaustausch vom Kalt- zum
Heißvolumen

(P4,V4)→ (P1,V1), Q4 = n Cv (T1 − T4)
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6. THERMODYNAMISCHE PROZESSE

Energiebilanz:

|W | = Q1 − |Q2| − |Q3|+ Q4 = n R Tw

(
ln

V2

V1
− n R Tk ln

V3

V4

)

und mit V2
V1

= V3
V4

ergibt sich

|W | = n R (Tw − Tk ) ln
V2

V1

und für den Wirkungsgrad eines idealen Stirling-Motors finden wir
η = ηmax = 1− Tk

Tw
⇒ gleicher Wert wie Carnot-Maschine
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6. THERMODYNAMISCHE PROZESSE

Otto-Motor: Statt Wärmereservoir Nutzung von Kraftstoff (Benzin, Diesel)

Zufuhr Abfuhr

Kraftstoff muss eingespritzt und gezündet
werden

Danach ausgeblasen und Frischluftzufuhr

Prozesszyklus: 2 Adiabate, 2 Isochore
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6. THERMODYNAMISCHE PROZESSE

D
erZw

eite
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602 16 Der Zweite Hauptsatz der Thermodynamik

Ansaugtakt
(1)

Auslass-
ventil

Benzin
und
Luft

Kompressionstakt
(2)

Zylinder

Zündkerze

Der Kolben 
bewegt sich 

aufwärts und 
komprimiert das 
Gemisch vor der 

Zündung.

(3)

(4)

Die heißen, 
gasförmigen 

Verbrennungs-
produkte 

expandieren und 
treiben den Kolben 

nach unten.

Auspufftakt
(5)

Auslassventil
offen

Der Kolben bewegt 
sich aufwärts und 

stößt die 
Verbrennungs- 
produkte aus.

Zum
Auspuff

Einlass-
ventil offen

Einlass-
ventil

Die Mischung 
aus Benzin und 
Luft gelangt in

 den Verbrennungs-
raum, während 
sich der Kolben 
abwärts bewegt.

Beide Ventile 
geschlossen

Kolben

Pleuelstange

Kurbelwelle

Zündung

Arbeitstakt

Durch die
Verbrennung,

eingeleitet vom
Zündfunken,
expandieren

die Gase.

Beide Ventile
geschlossen

Beide Ventile
geschlossen

Abbildung 16.2 Die Funktionsweise des Viertakt-Ottomotors. Bei einigen modernen Motorentypen wird das Benzindampf-Luft-Gemisch direkt in den Zylinder
eingespritzt, also nicht das Benzin in den Luftstrom.

Typische Bauweise:

Einlass- und Auslassventil

Benzin- und Luftgemisch wird
eingespritzt

Zündung erfolgt per Zündkerze

Mechanische Arbeit via Kurbelwelle
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6. THERMODYNAMISCHE PROZESSE
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Viertakt-Ottomotor:
(1) Ansaugetakt: Benzin/Luft-Gemisch

wird in Kolben gespritzt

Kolben bewegt sich abwärts

(2) Gas wird vor der Zündung
komprimiert

Kolben bewegt sich aufwärts

(3) Zündung durch Zündkerze

(4) Heissen, Gasförmige
Verbrennungsprodukte treiben den
Kolben abwärts

(5) Abgase werden durch die
Aufwärtsbewegung des Kolbens
aus dem Zylinder gedrückt
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6. THERMODYNAMISCHE PROZESSE
P − V und T − S Diagramme:

P<latexit sha1_base64="DUK8772RZQVXwIeQPAGNJiA+GCA=">AAAB6HicbVDLSsNAFL2pr1pfVZduBovgqiQi6LLoxmUL9gFtkMn0ph07mYSZiVBCv8CNC0Xc+knu/BsnbRbaemDgcM65zL0nSATXxnW/ndLa+sbmVnm7srO7t39QPTzq6DhVDNssFrHqBVSj4BLbhhuBvUQhjQKB3WBym/vdJ1Sax/LeTBP0IzqSPOSMGiu1mg/Vmlt35yCrxCtIDQrY/NdgGLM0QmmYoFr3PTcxfkaV4UzgrDJINSaUTegI+5ZKGqH2s/miM3JmlSEJY2WfNGSu/p7IaKT1NApsMqJmrJe9XPzP66cmvPYzLpPUoGSLj8JUEBOT/Goy5AqZEVNLKFPc7krYmCrKjO2mYkvwlk9eJZ2Lumd567LWuCnqKMMJnMI5eHAFDbiDJrSBAcIzvMKb8+i8OO/OxyJacoqZY/gD5/MHqZuM1A==</latexit><latexit sha1_base64="DUK8772RZQVXwIeQPAGNJiA+GCA=">AAAB6HicbVDLSsNAFL2pr1pfVZduBovgqiQi6LLoxmUL9gFtkMn0ph07mYSZiVBCv8CNC0Xc+knu/BsnbRbaemDgcM65zL0nSATXxnW/ndLa+sbmVnm7srO7t39QPTzq6DhVDNssFrHqBVSj4BLbhhuBvUQhjQKB3WBym/vdJ1Sax/LeTBP0IzqSPOSMGiu1mg/Vmlt35yCrxCtIDQrY/NdgGLM0QmmYoFr3PTcxfkaV4UzgrDJINSaUTegI+5ZKGqH2s/miM3JmlSEJY2WfNGSu/p7IaKT1NApsMqJmrJe9XPzP66cmvPYzLpPUoGSLj8JUEBOT/Goy5AqZEVNLKFPc7krYmCrKjO2mYkvwlk9eJZ2Lumd567LWuCnqKMMJnMI5eHAFDbiDJrSBAcIzvMKb8+i8OO/OxyJacoqZY/gD5/MHqZuM1A==</latexit><latexit sha1_base64="DUK8772RZQVXwIeQPAGNJiA+GCA=">AAAB6HicbVDLSsNAFL2pr1pfVZduBovgqiQi6LLoxmUL9gFtkMn0ph07mYSZiVBCv8CNC0Xc+knu/BsnbRbaemDgcM65zL0nSATXxnW/ndLa+sbmVnm7srO7t39QPTzq6DhVDNssFrHqBVSj4BLbhhuBvUQhjQKB3WBym/vdJ1Sax/LeTBP0IzqSPOSMGiu1mg/Vmlt35yCrxCtIDQrY/NdgGLM0QmmYoFr3PTcxfkaV4UzgrDJINSaUTegI+5ZKGqH2s/miM3JmlSEJY2WfNGSu/p7IaKT1NApsMqJmrJe9XPzP66cmvPYzLpPUoGSLj8JUEBOT/Goy5AqZEVNLKFPc7krYmCrKjO2mYkvwlk9eJZ2Lumd567LWuCnqKMMJnMI5eHAFDbiDJrSBAcIzvMKb8+i8OO/OxyJacoqZY/gD5/MHqZuM1A==</latexit><latexit sha1_base64="DUK8772RZQVXwIeQPAGNJiA+GCA=">AAAB6HicbVDLSsNAFL2pr1pfVZduBovgqiQi6LLoxmUL9gFtkMn0ph07mYSZiVBCv8CNC0Xc+knu/BsnbRbaemDgcM65zL0nSATXxnW/ndLa+sbmVnm7srO7t39QPTzq6DhVDNssFrHqBVSj4BLbhhuBvUQhjQKB3WBym/vdJ1Sax/LeTBP0IzqSPOSMGiu1mg/Vmlt35yCrxCtIDQrY/NdgGLM0QmmYoFr3PTcxfkaV4UzgrDJINSaUTegI+5ZKGqH2s/miM3JmlSEJY2WfNGSu/p7IaKT1NApsMqJmrJe9XPzP66cmvPYzLpPUoGSLj8JUEBOT/Goy5AqZEVNLKFPc7krYmCrKjO2mYkvwlk9eJZ2Lumd567LWuCnqKMMJnMI5eHAFDbiDJrSBAcIzvMKb8+i8OO/OxyJacoqZY/gD5/MHqZuM1A==</latexit>

V
<latexit sha1_base64="0mWsPF5SvefKUF93elLIWW/42x8=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjrWZ7UK64VXchsg5eDhXI1RiUv/rDmKURSsME1brnuYnxM6oMZwJnpX6qMaFsQkfYsyhphNrPFovOyIV1hiSMlX3SkIX7eyKjkdbTKLCdETVjvVqbm//VeqkJb/yMyyQ1KNnyozAVxMRkfjUZcoXMiKkFyhS3uxI2pooyY7Mp2RC81ZPXoX1V9Sw3ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9yPn8AsrOM2g==</latexit><latexit sha1_base64="0mWsPF5SvefKUF93elLIWW/42x8=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjrWZ7UK64VXchsg5eDhXI1RiUv/rDmKURSsME1brnuYnxM6oMZwJnpX6qMaFsQkfYsyhphNrPFovOyIV1hiSMlX3SkIX7eyKjkdbTKLCdETVjvVqbm//VeqkJb/yMyyQ1KNnyozAVxMRkfjUZcoXMiKkFyhS3uxI2pooyY7Mp2RC81ZPXoX1V9Sw3ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9yPn8AsrOM2g==</latexit><latexit sha1_base64="0mWsPF5SvefKUF93elLIWW/42x8=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjrWZ7UK64VXchsg5eDhXI1RiUv/rDmKURSsME1brnuYnxM6oMZwJnpX6qMaFsQkfYsyhphNrPFovOyIV1hiSMlX3SkIX7eyKjkdbTKLCdETVjvVqbm//VeqkJb/yMyyQ1KNnyozAVxMRkfjUZcoXMiKkFyhS3uxI2pooyY7Mp2RC81ZPXoX1V9Sw3ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9yPn8AsrOM2g==</latexit><latexit sha1_base64="0mWsPF5SvefKUF93elLIWW/42x8=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjrWZ7UK64VXchsg5eDhXI1RiUv/rDmKURSsME1brnuYnxM6oMZwJnpX6qMaFsQkfYsyhphNrPFovOyIV1hiSMlX3SkIX7eyKjkdbTKLCdETVjvVqbm//VeqkJb/yMyyQ1KNnyozAVxMRkfjUZcoXMiKkFyhS3uxI2pooyY7Mp2RC81ZPXoX1V9Sw3ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9yPn8AsrOM2g==</latexit>

(P1, V1)
<latexit sha1_base64="A7HmU0rxgoNdf5DFmRcNS6r9x6c=">AAAB8HicbZDLSgMxFIbP1Futt6pLN8EiVJAyUwRdFt24rGAv0g5DJs20oUlmSDJCGfoUblwo4tbHcefbmLaz0NYfAh//OYec84cJZ9q47rdTWFvf2Nwqbpd2dvf2D8qHR20dp4rQFol5rLoh1pQzSVuGGU67iaJYhJx2wvHtrN55okqzWD6YSUJ9gYeSRYxgY63HajPwLtqBdx6UK27NnQutgpdDBXI1g/JXfxCTVFBpCMda9zw3MX6GlWGE02mpn2qaYDLGQ9qzKLGg2s/mC0/RmXUGKIqVfdKguft7IsNC64kIbafAZqSXazPzv1ovNdG1nzGZpIZKsvgoSjkyMZpdjwZMUWL4xAImitldERlhhYmxGZVsCN7yyavQrtc8y/eXlcZNHkcRTuAUquDBFTTgDprQAgICnuEV3hzlvDjvzseiteDkM8fwR87nD867jxc=</latexit><latexit sha1_base64="A7HmU0rxgoNdf5DFmRcNS6r9x6c=">AAAB8HicbZDLSgMxFIbP1Futt6pLN8EiVJAyUwRdFt24rGAv0g5DJs20oUlmSDJCGfoUblwo4tbHcefbmLaz0NYfAh//OYec84cJZ9q47rdTWFvf2Nwqbpd2dvf2D8qHR20dp4rQFol5rLoh1pQzSVuGGU67iaJYhJx2wvHtrN55okqzWD6YSUJ9gYeSRYxgY63HajPwLtqBdx6UK27NnQutgpdDBXI1g/JXfxCTVFBpCMda9zw3MX6GlWGE02mpn2qaYDLGQ9qzKLGg2s/mC0/RmXUGKIqVfdKguft7IsNC64kIbafAZqSXazPzv1ovNdG1nzGZpIZKsvgoSjkyMZpdjwZMUWL4xAImitldERlhhYmxGZVsCN7yyavQrtc8y/eXlcZNHkcRTuAUquDBFTTgDprQAgICnuEV3hzlvDjvzseiteDkM8fwR87nD867jxc=</latexit><latexit sha1_base64="A7HmU0rxgoNdf5DFmRcNS6r9x6c=">AAAB8HicbZDLSgMxFIbP1Futt6pLN8EiVJAyUwRdFt24rGAv0g5DJs20oUlmSDJCGfoUblwo4tbHcefbmLaz0NYfAh//OYec84cJZ9q47rdTWFvf2Nwqbpd2dvf2D8qHR20dp4rQFol5rLoh1pQzSVuGGU67iaJYhJx2wvHtrN55okqzWD6YSUJ9gYeSRYxgY63HajPwLtqBdx6UK27NnQutgpdDBXI1g/JXfxCTVFBpCMda9zw3MX6GlWGE02mpn2qaYDLGQ9qzKLGg2s/mC0/RmXUGKIqVfdKguft7IsNC64kIbafAZqSXazPzv1ovNdG1nzGZpIZKsvgoSjkyMZpdjwZMUWL4xAImitldERlhhYmxGZVsCN7yyavQrtc8y/eXlcZNHkcRTuAUquDBFTTgDprQAgICnuEV3hzlvDjvzseiteDkM8fwR87nD867jxc=</latexit><latexit sha1_base64="A7HmU0rxgoNdf5DFmRcNS6r9x6c=">AAAB8HicbZDLSgMxFIbP1Futt6pLN8EiVJAyUwRdFt24rGAv0g5DJs20oUlmSDJCGfoUblwo4tbHcefbmLaz0NYfAh//OYec84cJZ9q47rdTWFvf2Nwqbpd2dvf2D8qHR20dp4rQFol5rLoh1pQzSVuGGU67iaJYhJx2wvHtrN55okqzWD6YSUJ9gYeSRYxgY63HajPwLtqBdx6UK27NnQutgpdDBXI1g/JXfxCTVFBpCMda9zw3MX6GlWGE02mpn2qaYDLGQ9qzKLGg2s/mC0/RmXUGKIqVfdKguft7IsNC64kIbafAZqSXazPzv1ovNdG1nzGZpIZKsvgoSjkyMZpdjwZMUWL4xAImitldERlhhYmxGZVsCN7yyavQrtc8y/eXlcZNHkcRTuAUquDBFTTgDprQAgICnuEV3hzlvDjvzseiteDkM8fwR87nD867jxc=</latexit>

(P2, V2)
<latexit sha1_base64="zRxBWQtwc+0daz93C9Z1d/ks6Mo=">AAAB8HicbZDLSgMxFIbP1Futt6pLN8EiVJAyUwRdFt24rGAv0g5DJs20oUlmSDJCGfoUblwo4tbHcefbmLaz0NYfAh//OYec84cJZ9q47rdTWFvf2Nwqbpd2dvf2D8qHR20dp4rQFol5rLoh1pQzSVuGGU67iaJYhJx2wvHtrN55okqzWD6YSUJ9gYeSRYxgY63HajOoX7SD+nlQrrg1dy60Cl4OFcjVDMpf/UFMUkGlIRxr3fPcxPgZVoYRTqelfqppgskYD2nPosSCaj+bLzxFZ9YZoChW9kmD5u7viQwLrScitJ0Cm5Fers3M/2q91ETXfsZkkhoqyeKjKOXIxGh2PRowRYnhEwuYKGZ3RWSEFSbGZlSyIXjLJ69Cu17zLN9fVho3eRxFOIFTqIIHV9CAO2hCCwgIeIZXeHOU8+K8Ox+L1oKTzxzDHzmfP9HJjxk=</latexit><latexit sha1_base64="zRxBWQtwc+0daz93C9Z1d/ks6Mo=">AAAB8HicbZDLSgMxFIbP1Futt6pLN8EiVJAyUwRdFt24rGAv0g5DJs20oUlmSDJCGfoUblwo4tbHcefbmLaz0NYfAh//OYec84cJZ9q47rdTWFvf2Nwqbpd2dvf2D8qHR20dp4rQFol5rLoh1pQzSVuGGU67iaJYhJx2wvHtrN55okqzWD6YSUJ9gYeSRYxgY63HajOoX7SD+nlQrrg1dy60Cl4OFcjVDMpf/UFMUkGlIRxr3fPcxPgZVoYRTqelfqppgskYD2nPosSCaj+bLzxFZ9YZoChW9kmD5u7viQwLrScitJ0Cm5Fers3M/2q91ETXfsZkkhoqyeKjKOXIxGh2PRowRYnhEwuYKGZ3RWSEFSbGZlSyIXjLJ69Cu17zLN9fVho3eRxFOIFTqIIHV9CAO2hCCwgIeIZXeHOU8+K8Ox+L1oKTzxzDHzmfP9HJjxk=</latexit><latexit sha1_base64="zRxBWQtwc+0daz93C9Z1d/ks6Mo=">AAAB8HicbZDLSgMxFIbP1Futt6pLN8EiVJAyUwRdFt24rGAv0g5DJs20oUlmSDJCGfoUblwo4tbHcefbmLaz0NYfAh//OYec84cJZ9q47rdTWFvf2Nwqbpd2dvf2D8qHR20dp4rQFol5rLoh1pQzSVuGGU67iaJYhJx2wvHtrN55okqzWD6YSUJ9gYeSRYxgY63HajOoX7SD+nlQrrg1dy60Cl4OFcjVDMpf/UFMUkGlIRxr3fPcxPgZVoYRTqelfqppgskYD2nPosSCaj+bLzxFZ9YZoChW9kmD5u7viQwLrScitJ0Cm5Fers3M/2q91ETXfsZkkhoqyeKjKOXIxGh2PRowRYnhEwuYKGZ3RWSEFSbGZlSyIXjLJ69Cu17zLN9fVho3eRxFOIFTqIIHV9CAO2hCCwgIeIZXeHOU8+K8Ox+L1oKTzxzDHzmfP9HJjxk=</latexit><latexit sha1_base64="zRxBWQtwc+0daz93C9Z1d/ks6Mo=">AAAB8HicbZDLSgMxFIbP1Futt6pLN8EiVJAyUwRdFt24rGAv0g5DJs20oUlmSDJCGfoUblwo4tbHcefbmLaz0NYfAh//OYec84cJZ9q47rdTWFvf2Nwqbpd2dvf2D8qHR20dp4rQFol5rLoh1pQzSVuGGU67iaJYhJx2wvHtrN55okqzWD6YSUJ9gYeSRYxgY63HajOoX7SD+nlQrrg1dy60Cl4OFcjVDMpf/UFMUkGlIRxr3fPcxPgZVoYRTqelfqppgskYD2nPosSCaj+bLzxFZ9YZoChW9kmD5u7viQwLrScitJ0Cm5Fers3M/2q91ETXfsZkkhoqyeKjKOXIxGh2PRowRYnhEwuYKGZ3RWSEFSbGZlSyIXjLJ69Cu17zLN9fVho3eRxFOIFTqIIHV9CAO2hCCwgIeIZXeHOU8+K8Ox+L1oKTzxzDHzmfP9HJjxk=</latexit>

(P3, V3)
<latexit sha1_base64="DPD4hvspXgTzIC/MftdgvssA9mQ=">AAAB8XicbZDLSgMxFIbPeK31VnXpJliEClJmrKDLohuXFewF22HIpJk2NMkMSUYoQ9/CjQtF3Po27nwb03YW2vpD4OM/55Bz/jDhTBvX/XZWVtfWNzYLW8Xtnd29/dLBYUvHqSK0SWIeq06INeVM0qZhhtNOoigWIaftcHQ7rbefqNIslg9mnFBf4IFkESPYWOux0ghq56gV1M6CUtmtujOhZfByKEOuRlD66vVjkgoqDeFY667nJsbPsDKMcDop9lJNE0xGeEC7FiUWVPvZbOMJOrVOH0Wxsk8aNHN/T2RYaD0Woe0U2Az1Ym1q/lfrpia69jMmk9RQSeYfRSlHJkbT81GfKUoMH1vARDG7KyJDrDAxNqSiDcFbPHkZWhdVz/L9Zbl+k8dRgGM4gQp4cAV1uIMGNIGAhGd4hTdHOy/Ou/Mxb11x8pkj+CPn8wcsEI9F</latexit><latexit sha1_base64="DPD4hvspXgTzIC/MftdgvssA9mQ=">AAAB8XicbZDLSgMxFIbPeK31VnXpJliEClJmrKDLohuXFewF22HIpJk2NMkMSUYoQ9/CjQtF3Po27nwb03YW2vpD4OM/55Bz/jDhTBvX/XZWVtfWNzYLW8Xtnd29/dLBYUvHqSK0SWIeq06INeVM0qZhhtNOoigWIaftcHQ7rbefqNIslg9mnFBf4IFkESPYWOux0ghq56gV1M6CUtmtujOhZfByKEOuRlD66vVjkgoqDeFY667nJsbPsDKMcDop9lJNE0xGeEC7FiUWVPvZbOMJOrVOH0Wxsk8aNHN/T2RYaD0Woe0U2Az1Ym1q/lfrpia69jMmk9RQSeYfRSlHJkbT81GfKUoMH1vARDG7KyJDrDAxNqSiDcFbPHkZWhdVz/L9Zbl+k8dRgGM4gQp4cAV1uIMGNIGAhGd4hTdHOy/Ou/Mxb11x8pkj+CPn8wcsEI9F</latexit><latexit sha1_base64="DPD4hvspXgTzIC/MftdgvssA9mQ=">AAAB8XicbZDLSgMxFIbPeK31VnXpJliEClJmrKDLohuXFewF22HIpJk2NMkMSUYoQ9/CjQtF3Po27nwb03YW2vpD4OM/55Bz/jDhTBvX/XZWVtfWNzYLW8Xtnd29/dLBYUvHqSK0SWIeq06INeVM0qZhhtNOoigWIaftcHQ7rbefqNIslg9mnFBf4IFkESPYWOux0ghq56gV1M6CUtmtujOhZfByKEOuRlD66vVjkgoqDeFY667nJsbPsDKMcDop9lJNE0xGeEC7FiUWVPvZbOMJOrVOH0Wxsk8aNHN/T2RYaD0Woe0U2Az1Ym1q/lfrpia69jMmk9RQSeYfRSlHJkbT81GfKUoMH1vARDG7KyJDrDAxNqSiDcFbPHkZWhdVz/L9Zbl+k8dRgGM4gQp4cAV1uIMGNIGAhGd4hTdHOy/Ou/Mxb11x8pkj+CPn8wcsEI9F</latexit><latexit sha1_base64="DPD4hvspXgTzIC/MftdgvssA9mQ=">AAAB8XicbZDLSgMxFIbPeK31VnXpJliEClJmrKDLohuXFewF22HIpJk2NMkMSUYoQ9/CjQtF3Po27nwb03YW2vpD4OM/55Bz/jDhTBvX/XZWVtfWNzYLW8Xtnd29/dLBYUvHqSK0SWIeq06INeVM0qZhhtNOoigWIaftcHQ7rbefqNIslg9mnFBf4IFkESPYWOux0ghq56gV1M6CUtmtujOhZfByKEOuRlD66vVjkgoqDeFY667nJsbPsDKMcDop9lJNE0xGeEC7FiUWVPvZbOMJOrVOH0Wxsk8aNHN/T2RYaD0Woe0U2Az1Ym1q/lfrpia69jMmk9RQSeYfRSlHJkbT81GfKUoMH1vARDG7KyJDrDAxNqSiDcFbPHkZWhdVz/L9Zbl+k8dRgGM4gQp4cAV1uIMGNIGAhGd4hTdHOy/Ou/Mxb11x8pkj+CPn8wcsEI9F</latexit>

(P4, V4)
<latexit sha1_base64="fH//aWqhpvUSvBKbAwOOjoLUtNs=">AAAB8XicbZDLSgMxFIZP6q3WW9Wlm2ARKkiZkYIui25cVrAXbIchk2ba0ExmSDJCGfoWblwo4ta3cefbmLaz0NYfAh//OYec8weJ4No4zjcqrK1vbG4Vt0s7u3v7B+XDo7aOU0VZi8YiVt2AaCa4ZC3DjWDdRDESBYJ1gvHtrN55YkrzWD6YScK8iAwlDzklxlqP1aZfv8Btv37ulytOzZkLr4KbQwVyNf3yV38Q0zRi0lBBtO65TmK8jCjDqWDTUj/VLCF0TIasZ1GSiGkvm288xWfWGeAwVvZJg+fu74mMRFpPosB2RsSM9HJtZv5X66UmvPYyLpPUMEkXH4WpwCbGs/PxgCtGjZhYIFRxuyumI6IINTakkg3BXT55FdqXNdfyfb3SuMnjKMIJnEIVXLiCBtxBE1pAQcIzvMIb0ugFvaOPRWsB5TPH8Efo8wcvH49H</latexit><latexit sha1_base64="fH//aWqhpvUSvBKbAwOOjoLUtNs=">AAAB8XicbZDLSgMxFIZP6q3WW9Wlm2ARKkiZkYIui25cVrAXbIchk2ba0ExmSDJCGfoWblwo4ta3cefbmLaz0NYfAh//OYec8weJ4No4zjcqrK1vbG4Vt0s7u3v7B+XDo7aOU0VZi8YiVt2AaCa4ZC3DjWDdRDESBYJ1gvHtrN55YkrzWD6YScK8iAwlDzklxlqP1aZfv8Btv37ulytOzZkLr4KbQwVyNf3yV38Q0zRi0lBBtO65TmK8jCjDqWDTUj/VLCF0TIasZ1GSiGkvm288xWfWGeAwVvZJg+fu74mMRFpPosB2RsSM9HJtZv5X66UmvPYyLpPUMEkXH4WpwCbGs/PxgCtGjZhYIFRxuyumI6IINTakkg3BXT55FdqXNdfyfb3SuMnjKMIJnEIVXLiCBtxBE1pAQcIzvMIb0ugFvaOPRWsB5TPH8Efo8wcvH49H</latexit><latexit sha1_base64="fH//aWqhpvUSvBKbAwOOjoLUtNs=">AAAB8XicbZDLSgMxFIZP6q3WW9Wlm2ARKkiZkYIui25cVrAXbIchk2ba0ExmSDJCGfoWblwo4ta3cefbmLaz0NYfAh//OYec8weJ4No4zjcqrK1vbG4Vt0s7u3v7B+XDo7aOU0VZi8YiVt2AaCa4ZC3DjWDdRDESBYJ1gvHtrN55YkrzWD6YScK8iAwlDzklxlqP1aZfv8Btv37ulytOzZkLr4KbQwVyNf3yV38Q0zRi0lBBtO65TmK8jCjDqWDTUj/VLCF0TIasZ1GSiGkvm288xWfWGeAwVvZJg+fu74mMRFpPosB2RsSM9HJtZv5X66UmvPYyLpPUMEkXH4WpwCbGs/PxgCtGjZhYIFRxuyumI6IINTakkg3BXT55FdqXNdfyfb3SuMnjKMIJnEIVXLiCBtxBE1pAQcIzvMIb0ugFvaOPRWsB5TPH8Efo8wcvH49H</latexit><latexit sha1_base64="fH//aWqhpvUSvBKbAwOOjoLUtNs=">AAAB8XicbZDLSgMxFIZP6q3WW9Wlm2ARKkiZkYIui25cVrAXbIchk2ba0ExmSDJCGfoWblwo4ta3cefbmLaz0NYfAh//OYec8weJ4No4zjcqrK1vbG4Vt0s7u3v7B+XDo7aOU0VZi8YiVt2AaCa4ZC3DjWDdRDESBYJ1gvHtrN55YkrzWD6YScK8iAwlDzklxlqP1aZfv8Btv37ulytOzZkLr4KbQwVyNf3yV38Q0zRi0lBBtO65TmK8jCjDqWDTUj/VLCF0TIasZ1GSiGkvm288xWfWGeAwVvZJg+fu74mMRFpPosB2RsSM9HJtZv5X66UmvPYyLpPUMEkXH4WpwCbGs/PxgCtGjZhYIFRxuyumI6IINTakkg3BXT55FdqXNdfyfb3SuMnjKMIJnEIVXLiCBtxBE1pAQcIzvMIb0ugFvaOPRWsB5TPH8Efo8wcvH49H</latexit>

isochorer Weg V = const.
<latexit sha1_base64="h/0mUwfFtyzSW2OpkHTMTCLbj54=">AAAB/XicbZDLSgMxFIYzXmu9jZedm2ARXEiZEUE3QtGNywr2Ap2hZNK0Dc0kQ3JGrEPxVdy4UMSt7+HOtzFtZ6GtPwQ+/nMO5+SPEsENeN63s7C4tLyyWlgrrm9sbm27O7t1o1JNWY0qoXQzIoYJLlkNOAjWTDQjcSRYIxpcj+uNe6YNV/IOhgkLY9KTvMspAWu13f06vsTBCQ6APUBGlTRQHrXdklf2JsLz4OdQQrmqbfcr6CiaxkwCFcSYlu8lEGZEA6eCjYpBalhC6ID0WMuiJDEzYTa5foSPrNPBXaXtk4An7u+JjMTGDOPIdsYE+ma2Njb/q7VS6F6EGZdJCkzS6aJuKjAoPI4Cd7hmFMTQAqGa21sx7RNNKNjAijYEf/bL81A/LfuWb89Klas8jgI6QIfoGPnoHFXQDaqiGqLoET2jV/TmPDkvzrvzMW1dcPKZPfRHzucPGhWUXA==</latexit><latexit sha1_base64="h/0mUwfFtyzSW2OpkHTMTCLbj54=">AAAB/XicbZDLSgMxFIYzXmu9jZedm2ARXEiZEUE3QtGNywr2Ap2hZNK0Dc0kQ3JGrEPxVdy4UMSt7+HOtzFtZ6GtPwQ+/nMO5+SPEsENeN63s7C4tLyyWlgrrm9sbm27O7t1o1JNWY0qoXQzIoYJLlkNOAjWTDQjcSRYIxpcj+uNe6YNV/IOhgkLY9KTvMspAWu13f06vsTBCQ6APUBGlTRQHrXdklf2JsLz4OdQQrmqbfcr6CiaxkwCFcSYlu8lEGZEA6eCjYpBalhC6ID0WMuiJDEzYTa5foSPrNPBXaXtk4An7u+JjMTGDOPIdsYE+ma2Njb/q7VS6F6EGZdJCkzS6aJuKjAoPI4Cd7hmFMTQAqGa21sx7RNNKNjAijYEf/bL81A/LfuWb89Klas8jgI6QIfoGPnoHFXQDaqiGqLoET2jV/TmPDkvzrvzMW1dcPKZPfRHzucPGhWUXA==</latexit><latexit sha1_base64="h/0mUwfFtyzSW2OpkHTMTCLbj54=">AAAB/XicbZDLSgMxFIYzXmu9jZedm2ARXEiZEUE3QtGNywr2Ap2hZNK0Dc0kQ3JGrEPxVdy4UMSt7+HOtzFtZ6GtPwQ+/nMO5+SPEsENeN63s7C4tLyyWlgrrm9sbm27O7t1o1JNWY0qoXQzIoYJLlkNOAjWTDQjcSRYIxpcj+uNe6YNV/IOhgkLY9KTvMspAWu13f06vsTBCQ6APUBGlTRQHrXdklf2JsLz4OdQQrmqbfcr6CiaxkwCFcSYlu8lEGZEA6eCjYpBalhC6ID0WMuiJDEzYTa5foSPrNPBXaXtk4An7u+JjMTGDOPIdsYE+ma2Njb/q7VS6F6EGZdJCkzS6aJuKjAoPI4Cd7hmFMTQAqGa21sx7RNNKNjAijYEf/bL81A/LfuWb89Klas8jgI6QIfoGPnoHFXQDaqiGqLoET2jV/TmPDkvzrvzMW1dcPKZPfRHzucPGhWUXA==</latexit><latexit sha1_base64="h/0mUwfFtyzSW2OpkHTMTCLbj54=">AAAB/XicbZDLSgMxFIYzXmu9jZedm2ARXEiZEUE3QtGNywr2Ap2hZNK0Dc0kQ3JGrEPxVdy4UMSt7+HOtzFtZ6GtPwQ+/nMO5+SPEsENeN63s7C4tLyyWlgrrm9sbm27O7t1o1JNWY0qoXQzIoYJLlkNOAjWTDQjcSRYIxpcj+uNe6YNV/IOhgkLY9KTvMspAWu13f06vsTBCQ6APUBGlTRQHrXdklf2JsLz4OdQQrmqbfcr6CiaxkwCFcSYlu8lEGZEA6eCjYpBalhC6ID0WMuiJDEzYTa5foSPrNPBXaXtk4An7u+JjMTGDOPIdsYE+ma2Njb/q7VS6F6EGZdJCkzS6aJuKjAoPI4Cd7hmFMTQAqGa21sx7RNNKNjAijYEf/bL81A/LfuWb89Klas8jgI6QIfoGPnoHFXQDaqiGqLoET2jV/TmPDkvzrvzMW1dcPKZPfRHzucPGhWUXA==</latexit>

adiabatischer Weg P V � = const.
<latexit sha1_base64="7/8kND4srozilWJCgXeVaCyneik=">AAACBnicbZDLSgMxFIYz9VbrbdSlCMEiuJAyI4JuhKIblxXsBTpjyaRpG5pkhuSMWIau3Pgqblwo4tZncOfbmF4W2vpD4OM/53By/igR3IDnfTu5hcWl5ZX8amFtfWNzy93eqZk41ZRVaSxi3YiIYYIrVgUOgjUSzYiMBKtH/atRvX7PtOGxuoVBwkJJuop3OCVgrZa7X8HBMa7dBV0iJcEXOAD2ABmNlYHSsOUWvZI3Fp4HfwpFNFWl5X4F7ZimkimgghjT9L0Ewoxo4FSwYSFIDUsI7ZMua1pURDITZuMzhvjQOm3cibV9CvDY/T2REWnMQEa2UxLomdnayPyv1kyhcx5mXCUpMEUnizqpwBDjUSa4zTWjIAYWCNXc/hXTHtGEgk2uYEPwZ0+eh9pJybd8c1osX07jyKM9dICOkI/OUBldowqqIooe0TN6RW/Ok/PivDsfk9acM53ZRX/kfP4AgGuX4w==</latexit><latexit sha1_base64="7/8kND4srozilWJCgXeVaCyneik=">AAACBnicbZDLSgMxFIYz9VbrbdSlCMEiuJAyI4JuhKIblxXsBTpjyaRpG5pkhuSMWIau3Pgqblwo4tZncOfbmF4W2vpD4OM/53By/igR3IDnfTu5hcWl5ZX8amFtfWNzy93eqZk41ZRVaSxi3YiIYYIrVgUOgjUSzYiMBKtH/atRvX7PtOGxuoVBwkJJuop3OCVgrZa7X8HBMa7dBV0iJcEXOAD2ABmNlYHSsOUWvZI3Fp4HfwpFNFWl5X4F7ZimkimgghjT9L0Ewoxo4FSwYSFIDUsI7ZMua1pURDITZuMzhvjQOm3cibV9CvDY/T2REWnMQEa2UxLomdnayPyv1kyhcx5mXCUpMEUnizqpwBDjUSa4zTWjIAYWCNXc/hXTHtGEgk2uYEPwZ0+eh9pJybd8c1osX07jyKM9dICOkI/OUBldowqqIooe0TN6RW/Ok/PivDsfk9acM53ZRX/kfP4AgGuX4w==</latexit><latexit sha1_base64="7/8kND4srozilWJCgXeVaCyneik=">AAACBnicbZDLSgMxFIYz9VbrbdSlCMEiuJAyI4JuhKIblxXsBTpjyaRpG5pkhuSMWIau3Pgqblwo4tZncOfbmF4W2vpD4OM/53By/igR3IDnfTu5hcWl5ZX8amFtfWNzy93eqZk41ZRVaSxi3YiIYYIrVgUOgjUSzYiMBKtH/atRvX7PtOGxuoVBwkJJuop3OCVgrZa7X8HBMa7dBV0iJcEXOAD2ABmNlYHSsOUWvZI3Fp4HfwpFNFWl5X4F7ZimkimgghjT9L0Ewoxo4FSwYSFIDUsI7ZMua1pURDITZuMzhvjQOm3cibV9CvDY/T2REWnMQEa2UxLomdnayPyv1kyhcx5mXCUpMEUnizqpwBDjUSa4zTWjIAYWCNXc/hXTHtGEgk2uYEPwZ0+eh9pJybd8c1osX07jyKM9dICOkI/OUBldowqqIooe0TN6RW/Ok/PivDsfk9acM53ZRX/kfP4AgGuX4w==</latexit><latexit sha1_base64="7/8kND4srozilWJCgXeVaCyneik=">AAACBnicbZDLSgMxFIYz9VbrbdSlCMEiuJAyI4JuhKIblxXsBTpjyaRpG5pkhuSMWIau3Pgqblwo4tZncOfbmF4W2vpD4OM/53By/igR3IDnfTu5hcWl5ZX8amFtfWNzy93eqZk41ZRVaSxi3YiIYYIrVgUOgjUSzYiMBKtH/atRvX7PtOGxuoVBwkJJuop3OCVgrZa7X8HBMa7dBV0iJcEXOAD2ABmNlYHSsOUWvZI3Fp4HfwpFNFWl5X4F7ZimkimgghjT9L0Ewoxo4FSwYSFIDUsI7ZMua1pURDITZuMzhvjQOm3cibV9CvDY/T2REWnMQEa2UxLomdnayPyv1kyhcx5mXCUpMEUnizqpwBDjUSa4zTWjIAYWCNXc/hXTHtGEgk2uYEPwZ0+eh9pJybd8c1osX07jyKM9dICOkI/OUBldowqqIooe0TN6RW/Ok/PivDsfk9acM53ZRX/kfP4AgGuX4w==</latexit>

�Q = 0
<latexit sha1_base64="B249oJX3PBZaD/ldC4cpJU7zqOU=">AAAB83icbZBNS8NAEIYn9avWr6pHL4tF8FQSEfQiFL14bMF+QBPKZrNpl242YXcilNK/4cWDIl79M978N27bHLT6wsLDOzPM7BtmUhh03S+ntLa+sblV3q7s7O7tH1QPjzomzTXjbZbKVPdCargUirdRoOS9THOahJJ3w/HdvN595NqIVD3gJONBQodKxIJRtJbvR1wiJS1yQ9xBtebW3YXIX/AKqEGh5qD66UcpyxOukElqTN9zMwymVKNgks8qfm54RtmYDnnfoqIJN8F0cfOMnFknInGq7VNIFu7PiSlNjJkkoe1MKI7Mam1u/lfr5xhfB1Ohshy5YstFcS4JpmQeAImE5gzlxAJlWthbCRtRTRnamCo2BG/1y3+hc1H3LLcua43bIo4ynMApnIMHV9CAe2hCGxhk8AQv8OrkzrPz5rwvW0tOMXMMv+R8fAMyJ5B2</latexit><latexit sha1_base64="B249oJX3PBZaD/ldC4cpJU7zqOU=">AAAB83icbZBNS8NAEIYn9avWr6pHL4tF8FQSEfQiFL14bMF+QBPKZrNpl242YXcilNK/4cWDIl79M978N27bHLT6wsLDOzPM7BtmUhh03S+ntLa+sblV3q7s7O7tH1QPjzomzTXjbZbKVPdCargUirdRoOS9THOahJJ3w/HdvN595NqIVD3gJONBQodKxIJRtJbvR1wiJS1yQ9xBtebW3YXIX/AKqEGh5qD66UcpyxOukElqTN9zMwymVKNgks8qfm54RtmYDnnfoqIJN8F0cfOMnFknInGq7VNIFu7PiSlNjJkkoe1MKI7Mam1u/lfr5xhfB1Ohshy5YstFcS4JpmQeAImE5gzlxAJlWthbCRtRTRnamCo2BG/1y3+hc1H3LLcua43bIo4ynMApnIMHV9CAe2hCGxhk8AQv8OrkzrPz5rwvW0tOMXMMv+R8fAMyJ5B2</latexit><latexit sha1_base64="B249oJX3PBZaD/ldC4cpJU7zqOU=">AAAB83icbZBNS8NAEIYn9avWr6pHL4tF8FQSEfQiFL14bMF+QBPKZrNpl242YXcilNK/4cWDIl79M978N27bHLT6wsLDOzPM7BtmUhh03S+ntLa+sblV3q7s7O7tH1QPjzomzTXjbZbKVPdCargUirdRoOS9THOahJJ3w/HdvN595NqIVD3gJONBQodKxIJRtJbvR1wiJS1yQ9xBtebW3YXIX/AKqEGh5qD66UcpyxOukElqTN9zMwymVKNgks8qfm54RtmYDnnfoqIJN8F0cfOMnFknInGq7VNIFu7PiSlNjJkkoe1MKI7Mam1u/lfr5xhfB1Ohshy5YstFcS4JpmQeAImE5gzlxAJlWthbCRtRTRnamCo2BG/1y3+hc1H3LLcua43bIo4ynMApnIMHV9CAe2hCGxhk8AQv8OrkzrPz5rwvW0tOMXMMv+R8fAMyJ5B2</latexit><latexit sha1_base64="B249oJX3PBZaD/ldC4cpJU7zqOU=">AAAB83icbZBNS8NAEIYn9avWr6pHL4tF8FQSEfQiFL14bMF+QBPKZrNpl242YXcilNK/4cWDIl79M978N27bHLT6wsLDOzPM7BtmUhh03S+ntLa+sblV3q7s7O7tH1QPjzomzTXjbZbKVPdCargUirdRoOS9THOahJJ3w/HdvN595NqIVD3gJONBQodKxIJRtJbvR1wiJS1yQ9xBtebW3YXIX/AKqEGh5qD66UcpyxOukElqTN9zMwymVKNgks8qfm54RtmYDnnfoqIJN8F0cfOMnFknInGq7VNIFu7PiSlNjJkkoe1MKI7Mam1u/lfr5xhfB1Ohshy5YstFcS4JpmQeAImE5gzlxAJlWthbCRtRTRnamCo2BG/1y3+hc1H3LLcua43bIo4ynMApnIMHV9CAe2hCGxhk8AQv8OrkzrPz5rwvW0tOMXMMv+R8fAMyJ5B2</latexit>

�Q = 0
<latexit sha1_base64="B249oJX3PBZaD/ldC4cpJU7zqOU=">AAAB83icbZBNS8NAEIYn9avWr6pHL4tF8FQSEfQiFL14bMF+QBPKZrNpl242YXcilNK/4cWDIl79M978N27bHLT6wsLDOzPM7BtmUhh03S+ntLa+sblV3q7s7O7tH1QPjzomzTXjbZbKVPdCargUirdRoOS9THOahJJ3w/HdvN595NqIVD3gJONBQodKxIJRtJbvR1wiJS1yQ9xBtebW3YXIX/AKqEGh5qD66UcpyxOukElqTN9zMwymVKNgks8qfm54RtmYDnnfoqIJN8F0cfOMnFknInGq7VNIFu7PiSlNjJkkoe1MKI7Mam1u/lfr5xhfB1Ohshy5YstFcS4JpmQeAImE5gzlxAJlWthbCRtRTRnamCo2BG/1y3+hc1H3LLcua43bIo4ynMApnIMHV9CAe2hCGxhk8AQv8OrkzrPz5rwvW0tOMXMMv+R8fAMyJ5B2</latexit><latexit sha1_base64="B249oJX3PBZaD/ldC4cpJU7zqOU=">AAAB83icbZBNS8NAEIYn9avWr6pHL4tF8FQSEfQiFL14bMF+QBPKZrNpl242YXcilNK/4cWDIl79M978N27bHLT6wsLDOzPM7BtmUhh03S+ntLa+sblV3q7s7O7tH1QPjzomzTXjbZbKVPdCargUirdRoOS9THOahJJ3w/HdvN595NqIVD3gJONBQodKxIJRtJbvR1wiJS1yQ9xBtebW3YXIX/AKqEGh5qD66UcpyxOukElqTN9zMwymVKNgks8qfm54RtmYDnnfoqIJN8F0cfOMnFknInGq7VNIFu7PiSlNjJkkoe1MKI7Mam1u/lfr5xhfB1Ohshy5YstFcS4JpmQeAImE5gzlxAJlWthbCRtRTRnamCo2BG/1y3+hc1H3LLcua43bIo4ynMApnIMHV9CAe2hCGxhk8AQv8OrkzrPz5rwvW0tOMXMMv+R8fAMyJ5B2</latexit><latexit sha1_base64="B249oJX3PBZaD/ldC4cpJU7zqOU=">AAAB83icbZBNS8NAEIYn9avWr6pHL4tF8FQSEfQiFL14bMF+QBPKZrNpl242YXcilNK/4cWDIl79M978N27bHLT6wsLDOzPM7BtmUhh03S+ntLa+sblV3q7s7O7tH1QPjzomzTXjbZbKVPdCargUirdRoOS9THOahJJ3w/HdvN595NqIVD3gJONBQodKxIJRtJbvR1wiJS1yQ9xBtebW3YXIX/AKqEGh5qD66UcpyxOukElqTN9zMwymVKNgks8qfm54RtmYDnnfoqIJN8F0cfOMnFknInGq7VNIFu7PiSlNjJkkoe1MKI7Mam1u/lfr5xhfB1Ohshy5YstFcS4JpmQeAImE5gzlxAJlWthbCRtRTRnamCo2BG/1y3+hc1H3LLcua43bIo4ynMApnIMHV9CAe2hCGxhk8AQv8OrkzrPz5rwvW0tOMXMMv+R8fAMyJ5B2</latexit><latexit sha1_base64="B249oJX3PBZaD/ldC4cpJU7zqOU=">AAAB83icbZBNS8NAEIYn9avWr6pHL4tF8FQSEfQiFL14bMF+QBPKZrNpl242YXcilNK/4cWDIl79M978N27bHLT6wsLDOzPM7BtmUhh03S+ntLa+sblV3q7s7O7tH1QPjzomzTXjbZbKVPdCargUirdRoOS9THOahJJ3w/HdvN595NqIVD3gJONBQodKxIJRtJbvR1wiJS1yQ9xBtebW3YXIX/AKqEGh5qD66UcpyxOukElqTN9zMwymVKNgks8qfm54RtmYDnnfoqIJN8F0cfOMnFknInGq7VNIFu7PiSlNjJkkoe1MKI7Mam1u/lfr5xhfB1Ohshy5YstFcS4JpmQeAImE5gzlxAJlWthbCRtRTRnamCo2BG/1y3+hc1H3LLcua43bIo4ynMApnIMHV9CAe2hCGxhk8AQv8OrkzrPz5rwvW0tOMXMMv+R8fAMyJ5B2</latexit>

T<latexit sha1_base64="1MxHWot1kLoq+sEN2e0klhQeYAI=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxhX5BG8pmO2nXbjZhdyOU0F/gxYMiXv1J3vw3btsctPWFhYd3ZtiZN0gE18Z1v53CxubW9k5xt7S3f3B4VD4+aes4VQxbLBax6gZUo+ASW4Ybgd1EIY0CgZ1gcj+vd55QaR7Lppkm6Ed0JHnIGTXWajQH5YpbdRci6+DlUIFc9UH5qz+MWRqhNExQrXuemxg/o8pwJnBW6qcaE8omdIQ9i5JGqP1sseiMXFhnSMJY2ScNWbi/JzIaaT2NAtsZUTPWq7W5+V+tl5rw1s+4TFKDki0/ClNBTEzmV5MhV8iMmFqgTHG7K2FjqigzNpuSDcFbPXkd2ldVz3LjulK7y+MowhmcwyV4cAM1eIA6tIABwjO8wpvz6Lw4787HsrXg5DOn8EfO5w+vq4zY</latexit><latexit sha1_base64="1MxHWot1kLoq+sEN2e0klhQeYAI=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxhX5BG8pmO2nXbjZhdyOU0F/gxYMiXv1J3vw3btsctPWFhYd3ZtiZN0gE18Z1v53CxubW9k5xt7S3f3B4VD4+aes4VQxbLBax6gZUo+ASW4Ybgd1EIY0CgZ1gcj+vd55QaR7Lppkm6Ed0JHnIGTXWajQH5YpbdRci6+DlUIFc9UH5qz+MWRqhNExQrXuemxg/o8pwJnBW6qcaE8omdIQ9i5JGqP1sseiMXFhnSMJY2ScNWbi/JzIaaT2NAtsZUTPWq7W5+V+tl5rw1s+4TFKDki0/ClNBTEzmV5MhV8iMmFqgTHG7K2FjqigzNpuSDcFbPXkd2ldVz3LjulK7y+MowhmcwyV4cAM1eIA6tIABwjO8wpvz6Lw4787HsrXg5DOn8EfO5w+vq4zY</latexit><latexit sha1_base64="1MxHWot1kLoq+sEN2e0klhQeYAI=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxhX5BG8pmO2nXbjZhdyOU0F/gxYMiXv1J3vw3btsctPWFhYd3ZtiZN0gE18Z1v53CxubW9k5xt7S3f3B4VD4+aes4VQxbLBax6gZUo+ASW4Ybgd1EIY0CgZ1gcj+vd55QaR7Lppkm6Ed0JHnIGTXWajQH5YpbdRci6+DlUIFc9UH5qz+MWRqhNExQrXuemxg/o8pwJnBW6qcaE8omdIQ9i5JGqP1sseiMXFhnSMJY2ScNWbi/JzIaaT2NAtsZUTPWq7W5+V+tl5rw1s+4TFKDki0/ClNBTEzmV5MhV8iMmFqgTHG7K2FjqigzNpuSDcFbPXkd2ldVz3LjulK7y+MowhmcwyV4cAM1eIA6tIABwjO8wpvz6Lw4787HsrXg5DOn8EfO5w+vq4zY</latexit><latexit sha1_base64="1MxHWot1kLoq+sEN2e0klhQeYAI=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxhX5BG8pmO2nXbjZhdyOU0F/gxYMiXv1J3vw3btsctPWFhYd3ZtiZN0gE18Z1v53CxubW9k5xt7S3f3B4VD4+aes4VQxbLBax6gZUo+ASW4Ybgd1EIY0CgZ1gcj+vd55QaR7Lppkm6Ed0JHnIGTXWajQH5YpbdRci6+DlUIFc9UH5qz+MWRqhNExQrXuemxg/o8pwJnBW6qcaE8omdIQ9i5JGqP1sseiMXFhnSMJY2ScNWbi/JzIaaT2NAtsZUTPWq7W5+V+tl5rw1s+4TFKDki0/ClNBTEzmV5MhV8iMmFqgTHG7K2FjqigzNpuSDcFbPXkd2ldVz3LjulK7y+MowhmcwyV4cAM1eIA6tIABwjO8wpvz6Lw4787HsrXg5DOn8EfO5w+vq4zY</latexit>

S
<latexit sha1_base64="C83UbuJfe6zLAdEUkfaiUdGGRi4=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxRfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYXFh7emWFn3iARXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKXjVDFssljEqhNQjYJLbBpuBHYShTQKBLaD8e2s3n5CpXksH8wkQT+iQ8lDzqixVuO+X664VXcusgpeDhXIVe+Xv3qDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtShphNrP5otOyZl1BiSMlX3SkLn7eyKjkdaTKLCdETUjvVybmf/VuqkJr/2MyyQ1KNniozAVxMRkdjUZcIXMiIkFyhS3uxI2oooyY7Mp2RC85ZNXoXVR9Sw3Liu1mzyOIpzAKZyDB1dQgzuoQxMYIDzDK7w5j86L8+58LFoLTj5zDH/kfP4ArieM1w==</latexit><latexit sha1_base64="C83UbuJfe6zLAdEUkfaiUdGGRi4=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxRfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYXFh7emWFn3iARXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKXjVDFssljEqhNQjYJLbBpuBHYShTQKBLaD8e2s3n5CpXksH8wkQT+iQ8lDzqixVuO+X664VXcusgpeDhXIVe+Xv3qDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtShphNrP5otOyZl1BiSMlX3SkLn7eyKjkdaTKLCdETUjvVybmf/VuqkJr/2MyyQ1KNniozAVxMRkdjUZcIXMiIkFyhS3uxI2oooyY7Mp2RC85ZNXoXVR9Sw3Liu1mzyOIpzAKZyDB1dQgzuoQxMYIDzDK7w5j86L8+58LFoLTj5zDH/kfP4ArieM1w==</latexit><latexit sha1_base64="C83UbuJfe6zLAdEUkfaiUdGGRi4=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxRfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYXFh7emWFn3iARXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKXjVDFssljEqhNQjYJLbBpuBHYShTQKBLaD8e2s3n5CpXksH8wkQT+iQ8lDzqixVuO+X664VXcusgpeDhXIVe+Xv3qDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtShphNrP5otOyZl1BiSMlX3SkLn7eyKjkdaTKLCdETUjvVybmf/VuqkJr/2MyyQ1KNniozAVxMRkdjUZcIXMiIkFyhS3uxI2oooyY7Mp2RC85ZNXoXVR9Sw3Liu1mzyOIpzAKZyDB1dQgzuoQxMYIDzDK7w5j86L8+58LFoLTj5zDH/kfP4ArieM1w==</latexit><latexit sha1_base64="C83UbuJfe6zLAdEUkfaiUdGGRi4=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxRfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYXFh7emWFn3iARXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKXjVDFssljEqhNQjYJLbBpuBHYShTQKBLaD8e2s3n5CpXksH8wkQT+iQ8lDzqixVuO+X664VXcusgpeDhXIVe+Xv3qDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtShphNrP5otOyZl1BiSMlX3SkLn7eyKjkdaTKLCdETUjvVybmf/VuqkJr/2MyyQ1KNniozAVxMRkdjUZcIXMiIkFyhS3uxI2oooyY7Mp2RC85ZNXoXVR9Sw3Liu1mzyOIpzAKZyDB1dQgzuoQxMYIDzDK7w5j86L8+58LFoLTj5zDH/kfP4ArieM1w==</latexit>

adiabatischer Weg

isochorer Weg

(T1, S1)
<latexit sha1_base64="Gze8ZWvyJAslr4Mz8oAbcK+r+mc=">AAAB8HicbZDLSgMxFIbPeK31VnXpJliEClJmRNBl0Y3Lir1JOwyZNNOGJpkhyQhl6FO4caGIWx/HnW9j2s5CW38IfPznHHLOHyacaeO6387K6tr6xmZhq7i9s7u3Xzo4bOk4VYQ2Scxj1QmxppxJ2jTMcNpJFMUi5LQdjm6n9fYTVZrFsmHGCfUFHkgWMYKNtR4rjcA7fwi8s6BUdqvuTGgZvBzKkKselL56/ZikgkpDONa667mJ8TOsDCOcToq9VNMEkxEe0K5FiQXVfjZbeIJOrdNHUazskwbN3N8TGRZaj0VoOwU2Q71Ym5r/1bqpia79jMkkNVSS+UdRypGJ0fR61GeKEsPHFjBRzO6KyBArTIzNqGhD8BZPXobWRdWzfH9Zrt3kcRTgGE6gAh5cQQ3uoA5NICDgGV7hzVHOi/PufMxbV5x85gj+yPn8AdBSjxg=</latexit><latexit sha1_base64="Gze8ZWvyJAslr4Mz8oAbcK+r+mc=">AAAB8HicbZDLSgMxFIbPeK31VnXpJliEClJmRNBl0Y3Lir1JOwyZNNOGJpkhyQhl6FO4caGIWx/HnW9j2s5CW38IfPznHHLOHyacaeO6387K6tr6xmZhq7i9s7u3Xzo4bOk4VYQ2Scxj1QmxppxJ2jTMcNpJFMUi5LQdjm6n9fYTVZrFsmHGCfUFHkgWMYKNtR4rjcA7fwi8s6BUdqvuTGgZvBzKkKselL56/ZikgkpDONa667mJ8TOsDCOcToq9VNMEkxEe0K5FiQXVfjZbeIJOrdNHUazskwbN3N8TGRZaj0VoOwU2Q71Ym5r/1bqpia79jMkkNVSS+UdRypGJ0fR61GeKEsPHFjBRzO6KyBArTIzNqGhD8BZPXobWRdWzfH9Zrt3kcRTgGE6gAh5cQQ3uoA5NICDgGV7hzVHOi/PufMxbV5x85gj+yPn8AdBSjxg=</latexit><latexit sha1_base64="Gze8ZWvyJAslr4Mz8oAbcK+r+mc=">AAAB8HicbZDLSgMxFIbPeK31VnXpJliEClJmRNBl0Y3Lir1JOwyZNNOGJpkhyQhl6FO4caGIWx/HnW9j2s5CW38IfPznHHLOHyacaeO6387K6tr6xmZhq7i9s7u3Xzo4bOk4VYQ2Scxj1QmxppxJ2jTMcNpJFMUi5LQdjm6n9fYTVZrFsmHGCfUFHkgWMYKNtR4rjcA7fwi8s6BUdqvuTGgZvBzKkKselL56/ZikgkpDONa667mJ8TOsDCOcToq9VNMEkxEe0K5FiQXVfjZbeIJOrdNHUazskwbN3N8TGRZaj0VoOwU2Q71Ym5r/1bqpia79jMkkNVSS+UdRypGJ0fR61GeKEsPHFjBRzO6KyBArTIzNqGhD8BZPXobWRdWzfH9Zrt3kcRTgGE6gAh5cQQ3uoA5NICDgGV7hzVHOi/PufMxbV5x85gj+yPn8AdBSjxg=</latexit><latexit sha1_base64="Gze8ZWvyJAslr4Mz8oAbcK+r+mc=">AAAB8HicbZDLSgMxFIbPeK31VnXpJliEClJmRNBl0Y3Lir1JOwyZNNOGJpkhyQhl6FO4caGIWx/HnW9j2s5CW38IfPznHHLOHyacaeO6387K6tr6xmZhq7i9s7u3Xzo4bOk4VYQ2Scxj1QmxppxJ2jTMcNpJFMUi5LQdjm6n9fYTVZrFsmHGCfUFHkgWMYKNtR4rjcA7fwi8s6BUdqvuTGgZvBzKkKselL56/ZikgkpDONa667mJ8TOsDCOcToq9VNMEkxEe0K5FiQXVfjZbeIJOrdNHUazskwbN3N8TGRZaj0VoOwU2Q71Ym5r/1bqpia79jMkkNVSS+UdRypGJ0fR61GeKEsPHFjBRzO6KyBArTIzNqGhD8BZPXobWRdWzfH9Zrt3kcRTgGE6gAh5cQQ3uoA5NICDgGV7hzVHOi/PufMxbV5x85gj+yPn8AdBSjxg=</latexit>

(T2, S2)
<latexit sha1_base64="tGyfAajPxpG5KV78LHJdRwJeqC8=">AAAB8HicbZDLSgMxFIbP1Futt6pLN8EiVJAyUwRdFt24rNibtMOQSTNtaJIZkoxQSp/CjQtF3Po47nwb03YW2vpD4OM/55Bz/jDhTBvX/XZya+sbm1v57cLO7t7+QfHwqKXjVBHaJDGPVSfEmnImadMww2knURSLkNN2OLqd1dtPVGkWy4YZJ9QXeCBZxAg21nosN4LqxUNQPQ+KJbfizoVWwcugBJnqQfGr149JKqg0hGOtu56bGH+ClWGE02mhl2qaYDLCA9q1KLGg2p/MF56iM+v0URQr+6RBc/f3xAQLrccitJ0Cm6Fers3M/2rd1ETX/oTJJDVUksVHUcqRidHsetRnihLDxxYwUczuisgQK0yMzahgQ/CWT16FVrXiWb6/LNVusjjycAKnUAYPrqAGd1CHJhAQ8Ayv8OYo58V5dz4WrTknmzmGP3I+fwDTYI8a</latexit><latexit sha1_base64="tGyfAajPxpG5KV78LHJdRwJeqC8=">AAAB8HicbZDLSgMxFIbP1Futt6pLN8EiVJAyUwRdFt24rNibtMOQSTNtaJIZkoxQSp/CjQtF3Po47nwb03YW2vpD4OM/55Bz/jDhTBvX/XZya+sbm1v57cLO7t7+QfHwqKXjVBHaJDGPVSfEmnImadMww2knURSLkNN2OLqd1dtPVGkWy4YZJ9QXeCBZxAg21nosN4LqxUNQPQ+KJbfizoVWwcugBJnqQfGr149JKqg0hGOtu56bGH+ClWGE02mhl2qaYDLCA9q1KLGg2p/MF56iM+v0URQr+6RBc/f3xAQLrccitJ0Cm6Fers3M/2rd1ETX/oTJJDVUksVHUcqRidHsetRnihLDxxYwUczuisgQK0yMzahgQ/CWT16FVrXiWb6/LNVusjjycAKnUAYPrqAGd1CHJhAQ8Ayv8OYo58V5dz4WrTknmzmGP3I+fwDTYI8a</latexit><latexit sha1_base64="tGyfAajPxpG5KV78LHJdRwJeqC8=">AAAB8HicbZDLSgMxFIbP1Futt6pLN8EiVJAyUwRdFt24rNibtMOQSTNtaJIZkoxQSp/CjQtF3Po47nwb03YW2vpD4OM/55Bz/jDhTBvX/XZya+sbm1v57cLO7t7+QfHwqKXjVBHaJDGPVSfEmnImadMww2knURSLkNN2OLqd1dtPVGkWy4YZJ9QXeCBZxAg21nosN4LqxUNQPQ+KJbfizoVWwcugBJnqQfGr149JKqg0hGOtu56bGH+ClWGE02mhl2qaYDLCA9q1KLGg2p/MF56iM+v0URQr+6RBc/f3xAQLrccitJ0Cm6Fers3M/2rd1ETX/oTJJDVUksVHUcqRidHsetRnihLDxxYwUczuisgQK0yMzahgQ/CWT16FVrXiWb6/LNVusjjycAKnUAYPrqAGd1CHJhAQ8Ayv8OYo58V5dz4WrTknmzmGP3I+fwDTYI8a</latexit><latexit sha1_base64="tGyfAajPxpG5KV78LHJdRwJeqC8=">AAAB8HicbZDLSgMxFIbP1Futt6pLN8EiVJAyUwRdFt24rNibtMOQSTNtaJIZkoxQSp/CjQtF3Po47nwb03YW2vpD4OM/55Bz/jDhTBvX/XZya+sbm1v57cLO7t7+QfHwqKXjVBHaJDGPVSfEmnImadMww2knURSLkNN2OLqd1dtPVGkWy4YZJ9QXeCBZxAg21nosN4LqxUNQPQ+KJbfizoVWwcugBJnqQfGr149JKqg0hGOtu56bGH+ClWGE02mhl2qaYDLCA9q1KLGg2p/MF56iM+v0URQr+6RBc/f3xAQLrccitJ0Cm6Fers3M/2rd1ETX/oTJJDVUksVHUcqRidHsetRnihLDxxYwUczuisgQK0yMzahgQ/CWT16FVrXiWb6/LNVusjjycAKnUAYPrqAGd1CHJhAQ8Ayv8OYo58V5dz4WrTknmzmGP3I+fwDTYI8a</latexit>

(T3, S3)
<latexit sha1_base64="Q49P4hjcTJwa2oy5Lu4MV5dzIiE=">AAAB8HicbZDLSgMxFIbPeK31VnXpJliEClJmrKDLohuXFXuTdhgyaaYNTTJDkhFK6VO4caGIWx/HnW9j2s5CW38IfPznHHLOHyacaeO6387K6tr6xmZuK7+9s7u3Xzg4bOo4VYQ2SMxj1Q6xppxJ2jDMcNpOFMUi5LQVDm+n9dYTVZrFsm5GCfUF7ksWMYKNtR5L9aBy/hBUzoJC0S27M6Fl8DIoQqZaUPjq9mKSCioN4Vjrjucmxh9jZRjhdJLvppommAxxn3YsSiyo9sezhSfo1Do9FMXKPmnQzP09McZC65EIbafAZqAXa1Pzv1onNdG1P2YySQ2VZP5RlHJkYjS9HvWYosTwkQVMFLO7IjLAChNjM8rbELzFk5eheVH2LN9fFqs3WRw5OIYTKIEHV1CFO6hBAwgIeIZXeHOU8+K8Ox/z1hUnmzmCP3I+fwDWbo8c</latexit><latexit sha1_base64="Q49P4hjcTJwa2oy5Lu4MV5dzIiE=">AAAB8HicbZDLSgMxFIbPeK31VnXpJliEClJmrKDLohuXFXuTdhgyaaYNTTJDkhFK6VO4caGIWx/HnW9j2s5CW38IfPznHHLOHyacaeO6387K6tr6xmZuK7+9s7u3Xzg4bOo4VYQ2SMxj1Q6xppxJ2jDMcNpOFMUi5LQVDm+n9dYTVZrFsm5GCfUF7ksWMYKNtR5L9aBy/hBUzoJC0S27M6Fl8DIoQqZaUPjq9mKSCioN4Vjrjucmxh9jZRjhdJLvppommAxxn3YsSiyo9sezhSfo1Do9FMXKPmnQzP09McZC65EIbafAZqAXa1Pzv1onNdG1P2YySQ2VZP5RlHJkYjS9HvWYosTwkQVMFLO7IjLAChNjM8rbELzFk5eheVH2LN9fFqs3WRw5OIYTKIEHV1CFO6hBAwgIeIZXeHOU8+K8Ox/z1hUnmzmCP3I+fwDWbo8c</latexit><latexit sha1_base64="Q49P4hjcTJwa2oy5Lu4MV5dzIiE=">AAAB8HicbZDLSgMxFIbPeK31VnXpJliEClJmrKDLohuXFXuTdhgyaaYNTTJDkhFK6VO4caGIWx/HnW9j2s5CW38IfPznHHLOHyacaeO6387K6tr6xmZuK7+9s7u3Xzg4bOo4VYQ2SMxj1Q6xppxJ2jDMcNpOFMUi5LQVDm+n9dYTVZrFsm5GCfUF7ksWMYKNtR5L9aBy/hBUzoJC0S27M6Fl8DIoQqZaUPjq9mKSCioN4Vjrjucmxh9jZRjhdJLvppommAxxn3YsSiyo9sezhSfo1Do9FMXKPmnQzP09McZC65EIbafAZqAXa1Pzv1onNdG1P2YySQ2VZP5RlHJkYjS9HvWYosTwkQVMFLO7IjLAChNjM8rbELzFk5eheVH2LN9fFqs3WRw5OIYTKIEHV1CFO6hBAwgIeIZXeHOU8+K8Ox/z1hUnmzmCP3I+fwDWbo8c</latexit><latexit sha1_base64="Q49P4hjcTJwa2oy5Lu4MV5dzIiE=">AAAB8HicbZDLSgMxFIbPeK31VnXpJliEClJmrKDLohuXFXuTdhgyaaYNTTJDkhFK6VO4caGIWx/HnW9j2s5CW38IfPznHHLOHyacaeO6387K6tr6xmZuK7+9s7u3Xzg4bOo4VYQ2SMxj1Q6xppxJ2jDMcNpOFMUi5LQVDm+n9dYTVZrFsm5GCfUF7ksWMYKNtR5L9aBy/hBUzoJC0S27M6Fl8DIoQqZaUPjq9mKSCioN4Vjrjucmxh9jZRjhdJLvppommAxxn3YsSiyo9sezhSfo1Do9FMXKPmnQzP09McZC65EIbafAZqAXa1Pzv1onNdG1P2YySQ2VZP5RlHJkYjS9HvWYosTwkQVMFLO7IjLAChNjM8rbELzFk5eheVH2LN9fFqs3WRw5OIYTKIEHV1CFO6hBAwgIeIZXeHOU8+K8Ox/z1hUnmzmCP3I+fwDWbo8c</latexit>

(T4, S4)
<latexit sha1_base64="bUPFGOO+LDBe5dRYryGNmd23mW8=">AAAB8HicbZDLSgMxFIbP1Futt6pLN8EiVJAyIwVdFt24rNibtMOQSTNtaJIZkoxQSp/CjQtF3Po47nwb03YW2vpD4OM/55Bz/jDhTBvX/XZya+sbm1v57cLO7t7+QfHwqKXjVBHaJDGPVSfEmnImadMww2knURSLkNN2OLqd1dtPVGkWy4YZJ9QXeCBZxAg21nosN4LqxUNQPQ+KJbfizoVWwcugBJnqQfGr149JKqg0hGOtu56bGH+ClWGE02mhl2qaYDLCA9q1KLGg2p/MF56iM+v0URQr+6RBc/f3xAQLrccitJ0Cm6Fers3M/2rd1ETX/oTJJDVUksVHUcqRidHsetRnihLDxxYwUczuisgQK0yMzahgQ/CWT16F1mXFs3xfLdVusjjycAKnUAYPrqAGd1CHJhAQ8Ayv8OYo58V5dz4WrTknmzmGP3I+fwDZfI8e</latexit><latexit sha1_base64="bUPFGOO+LDBe5dRYryGNmd23mW8=">AAAB8HicbZDLSgMxFIbP1Futt6pLN8EiVJAyIwVdFt24rNibtMOQSTNtaJIZkoxQSp/CjQtF3Po47nwb03YW2vpD4OM/55Bz/jDhTBvX/XZya+sbm1v57cLO7t7+QfHwqKXjVBHaJDGPVSfEmnImadMww2knURSLkNN2OLqd1dtPVGkWy4YZJ9QXeCBZxAg21nosN4LqxUNQPQ+KJbfizoVWwcugBJnqQfGr149JKqg0hGOtu56bGH+ClWGE02mhl2qaYDLCA9q1KLGg2p/MF56iM+v0URQr+6RBc/f3xAQLrccitJ0Cm6Fers3M/2rd1ETX/oTJJDVUksVHUcqRidHsetRnihLDxxYwUczuisgQK0yMzahgQ/CWT16F1mXFs3xfLdVusjjycAKnUAYPrqAGd1CHJhAQ8Ayv8OYo58V5dz4WrTknmzmGP3I+fwDZfI8e</latexit><latexit sha1_base64="bUPFGOO+LDBe5dRYryGNmd23mW8=">AAAB8HicbZDLSgMxFIbP1Futt6pLN8EiVJAyIwVdFt24rNibtMOQSTNtaJIZkoxQSp/CjQtF3Po47nwb03YW2vpD4OM/55Bz/jDhTBvX/XZya+sbm1v57cLO7t7+QfHwqKXjVBHaJDGPVSfEmnImadMww2knURSLkNN2OLqd1dtPVGkWy4YZJ9QXeCBZxAg21nosN4LqxUNQPQ+KJbfizoVWwcugBJnqQfGr149JKqg0hGOtu56bGH+ClWGE02mhl2qaYDLCA9q1KLGg2p/MF56iM+v0URQr+6RBc/f3xAQLrccitJ0Cm6Fers3M/2rd1ETX/oTJJDVUksVHUcqRidHsetRnihLDxxYwUczuisgQK0yMzahgQ/CWT16F1mXFs3xfLdVusjjycAKnUAYPrqAGd1CHJhAQ8Ayv8OYo58V5dz4WrTknmzmGP3I+fwDZfI8e</latexit><latexit sha1_base64="bUPFGOO+LDBe5dRYryGNmd23mW8=">AAAB8HicbZDLSgMxFIbP1Futt6pLN8EiVJAyIwVdFt24rNibtMOQSTNtaJIZkoxQSp/CjQtF3Po47nwb03YW2vpD4OM/55Bz/jDhTBvX/XZya+sbm1v57cLO7t7+QfHwqKXjVBHaJDGPVSfEmnImadMww2knURSLkNN2OLqd1dtPVGkWy4YZJ9QXeCBZxAg21nosN4LqxUNQPQ+KJbfizoVWwcugBJnqQfGr149JKqg0hGOtu56bGH+ClWGE02mhl2qaYDLCA9q1KLGg2p/MF56iM+v0URQr+6RBc/f3xAQLrccitJ0Cm6Fers3M/2rd1ETX/oTJJDVUksVHUcqRidHsetRnihLDxxYwUczuisgQK0yMzahgQ/CWT16F1mXFs3xfLdVusjjycAKnUAYPrqAGd1CHJhAQ8Ayv8OYo58V5dz4WrTknmzmGP3I+fwDZfI8e</latexit>

Q1
<latexit sha1_base64="qmi3xvvMh4c4Q7ZG2b98utF6CqU=">AAAB7HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxBdMW2lA22027dLMJuxOhhP4GLx4U8eoP8ua/cdvmoK0vLDy8M8POvGEqhUHX/XZKG5tb2zvl3cre/sHhUfX4pG2STDPus0QmuhtSw6VQ3EeBkndTzWkcSt4JJ/fzeueJayMS9YjTlAcxHSkRCUbRWn5rkHuzQbXm1t2FyDp4BdSgUHNQ/eoPE5bFXCGT1Jie56YY5FSjYJLPKv3M8JSyCR3xnkVFY26CfLHsjFxYZ0iiRNunkCzc3xM5jY2ZxqHtjCmOzWptbv5X62UY3Qa5UGmGXLHlR1EmCSZkfjkZCs0ZyqkFyrSwuxI2ppoytPlUbAje6snr0L6qe5Zb17XGXRFHGc7gHC7BgxtowAM0wQcGAp7hFd4c5bw4787HsrXkFDOn8EfO5w+UkI6F</latexit><latexit sha1_base64="qmi3xvvMh4c4Q7ZG2b98utF6CqU=">AAAB7HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxBdMW2lA22027dLMJuxOhhP4GLx4U8eoP8ua/cdvmoK0vLDy8M8POvGEqhUHX/XZKG5tb2zvl3cre/sHhUfX4pG2STDPus0QmuhtSw6VQ3EeBkndTzWkcSt4JJ/fzeueJayMS9YjTlAcxHSkRCUbRWn5rkHuzQbXm1t2FyDp4BdSgUHNQ/eoPE5bFXCGT1Jie56YY5FSjYJLPKv3M8JSyCR3xnkVFY26CfLHsjFxYZ0iiRNunkCzc3xM5jY2ZxqHtjCmOzWptbv5X62UY3Qa5UGmGXLHlR1EmCSZkfjkZCs0ZyqkFyrSwuxI2ppoytPlUbAje6snr0L6qe5Zb17XGXRFHGc7gHC7BgxtowAM0wQcGAp7hFd4c5bw4787HsrXkFDOn8EfO5w+UkI6F</latexit><latexit sha1_base64="qmi3xvvMh4c4Q7ZG2b98utF6CqU=">AAAB7HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxBdMW2lA22027dLMJuxOhhP4GLx4U8eoP8ua/cdvmoK0vLDy8M8POvGEqhUHX/XZKG5tb2zvl3cre/sHhUfX4pG2STDPus0QmuhtSw6VQ3EeBkndTzWkcSt4JJ/fzeueJayMS9YjTlAcxHSkRCUbRWn5rkHuzQbXm1t2FyDp4BdSgUHNQ/eoPE5bFXCGT1Jie56YY5FSjYJLPKv3M8JSyCR3xnkVFY26CfLHsjFxYZ0iiRNunkCzc3xM5jY2ZxqHtjCmOzWptbv5X62UY3Qa5UGmGXLHlR1EmCSZkfjkZCs0ZyqkFyrSwuxI2ppoytPlUbAje6snr0L6qe5Zb17XGXRFHGc7gHC7BgxtowAM0wQcGAp7hFd4c5bw4787HsrXkFDOn8EfO5w+UkI6F</latexit><latexit sha1_base64="qmi3xvvMh4c4Q7ZG2b98utF6CqU=">AAAB7HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxBdMW2lA22027dLMJuxOhhP4GLx4U8eoP8ua/cdvmoK0vLDy8M8POvGEqhUHX/XZKG5tb2zvl3cre/sHhUfX4pG2STDPus0QmuhtSw6VQ3EeBkndTzWkcSt4JJ/fzeueJayMS9YjTlAcxHSkRCUbRWn5rkHuzQbXm1t2FyDp4BdSgUHNQ/eoPE5bFXCGT1Jie56YY5FSjYJLPKv3M8JSyCR3xnkVFY26CfLHsjFxYZ0iiRNunkCzc3xM5jY2ZxqHtjCmOzWptbv5X62UY3Qa5UGmGXLHlR1EmCSZkfjkZCs0ZyqkFyrSwuxI2ppoytPlUbAje6snr0L6qe5Zb17XGXRFHGc7gHC7BgxtowAM0wQcGAp7hFd4c5bw4787HsrXkFDOn8EfO5w+UkI6F</latexit>

Q2
<latexit sha1_base64="4kNByyN6rlav46D5UA6hFpf9DXk=">AAAB7HicbZBNS8NAEIYnftb6VfXoZbEInkpSBD0WvXhswbSFNpTNdtIu3WzC7kYoob/BiwdFvPqDvPlv3LY5aOsLCw/vzLAzb5gKro3rfjsbm1vbO7ulvfL+weHRceXktK2TTDH0WSIS1Q2pRsEl+oYbgd1UIY1DgZ1wcj+vd55QaZ7IRzNNMYjpSPKIM2qs5bcGeX02qFTdmrsQWQevgCoUag4qX/1hwrIYpWGCat3z3NQEOVWGM4Gzcj/TmFI2oSPsWZQ0Rh3ki2Vn5NI6QxIlyj5pyML9PZHTWOtpHNrOmJqxXq3Nzf9qvcxEt0HOZZoZlGz5UZQJYhIyv5wMuUJmxNQCZYrbXQkbU0WZsfmUbQje6snr0K7XPMut62rjroijBOdwAVfgwQ004AGa4AMDDs/wCm+OdF6cd+dj2brhFDNn8EfO5w+WFY6G</latexit><latexit sha1_base64="4kNByyN6rlav46D5UA6hFpf9DXk=">AAAB7HicbZBNS8NAEIYnftb6VfXoZbEInkpSBD0WvXhswbSFNpTNdtIu3WzC7kYoob/BiwdFvPqDvPlv3LY5aOsLCw/vzLAzb5gKro3rfjsbm1vbO7ulvfL+weHRceXktK2TTDH0WSIS1Q2pRsEl+oYbgd1UIY1DgZ1wcj+vd55QaZ7IRzNNMYjpSPKIM2qs5bcGeX02qFTdmrsQWQevgCoUag4qX/1hwrIYpWGCat3z3NQEOVWGM4Gzcj/TmFI2oSPsWZQ0Rh3ki2Vn5NI6QxIlyj5pyML9PZHTWOtpHNrOmJqxXq3Nzf9qvcxEt0HOZZoZlGz5UZQJYhIyv5wMuUJmxNQCZYrbXQkbU0WZsfmUbQje6snr0K7XPMut62rjroijBOdwAVfgwQ004AGa4AMDDs/wCm+OdF6cd+dj2brhFDNn8EfO5w+WFY6G</latexit><latexit sha1_base64="4kNByyN6rlav46D5UA6hFpf9DXk=">AAAB7HicbZBNS8NAEIYnftb6VfXoZbEInkpSBD0WvXhswbSFNpTNdtIu3WzC7kYoob/BiwdFvPqDvPlv3LY5aOsLCw/vzLAzb5gKro3rfjsbm1vbO7ulvfL+weHRceXktK2TTDH0WSIS1Q2pRsEl+oYbgd1UIY1DgZ1wcj+vd55QaZ7IRzNNMYjpSPKIM2qs5bcGeX02qFTdmrsQWQevgCoUag4qX/1hwrIYpWGCat3z3NQEOVWGM4Gzcj/TmFI2oSPsWZQ0Rh3ki2Vn5NI6QxIlyj5pyML9PZHTWOtpHNrOmJqxXq3Nzf9qvcxEt0HOZZoZlGz5UZQJYhIyv5wMuUJmxNQCZYrbXQkbU0WZsfmUbQje6snr0K7XPMut62rjroijBOdwAVfgwQ004AGa4AMDDs/wCm+OdF6cd+dj2brhFDNn8EfO5w+WFY6G</latexit><latexit sha1_base64="4kNByyN6rlav46D5UA6hFpf9DXk=">AAAB7HicbZBNS8NAEIYnftb6VfXoZbEInkpSBD0WvXhswbSFNpTNdtIu3WzC7kYoob/BiwdFvPqDvPlv3LY5aOsLCw/vzLAzb5gKro3rfjsbm1vbO7ulvfL+weHRceXktK2TTDH0WSIS1Q2pRsEl+oYbgd1UIY1DgZ1wcj+vd55QaZ7IRzNNMYjpSPKIM2qs5bcGeX02qFTdmrsQWQevgCoUag4qX/1hwrIYpWGCat3z3NQEOVWGM4Gzcj/TmFI2oSPsWZQ0Rh3ki2Vn5NI6QxIlyj5pyML9PZHTWOtpHNrOmJqxXq3Nzf9qvcxEt0HOZZoZlGz5UZQJYhIyv5wMuUJmxNQCZYrbXQkbU0WZsfmUbQje6snr0K7XPMut62rjroijBOdwAVfgwQ004AGa4AMDDs/wCm+OdF6cd+dj2brhFDNn8EfO5w+WFY6G</latexit>

P<latexit sha1_base64="DUK8772RZQVXwIeQPAGNJiA+GCA=">AAAB6HicbVDLSsNAFL2pr1pfVZduBovgqiQi6LLoxmUL9gFtkMn0ph07mYSZiVBCv8CNC0Xc+knu/BsnbRbaemDgcM65zL0nSATXxnW/ndLa+sbmVnm7srO7t39QPTzq6DhVDNssFrHqBVSj4BLbhhuBvUQhjQKB3WBym/vdJ1Sax/LeTBP0IzqSPOSMGiu1mg/Vmlt35yCrxCtIDQrY/NdgGLM0QmmYoFr3PTcxfkaV4UzgrDJINSaUTegI+5ZKGqH2s/miM3JmlSEJY2WfNGSu/p7IaKT1NApsMqJmrJe9XPzP66cmvPYzLpPUoGSLj8JUEBOT/Goy5AqZEVNLKFPc7krYmCrKjO2mYkvwlk9eJZ2Lumd567LWuCnqKMMJnMI5eHAFDbiDJrSBAcIzvMKb8+i8OO/OxyJacoqZY/gD5/MHqZuM1A==</latexit><latexit sha1_base64="DUK8772RZQVXwIeQPAGNJiA+GCA=">AAAB6HicbVDLSsNAFL2pr1pfVZduBovgqiQi6LLoxmUL9gFtkMn0ph07mYSZiVBCv8CNC0Xc+knu/BsnbRbaemDgcM65zL0nSATXxnW/ndLa+sbmVnm7srO7t39QPTzq6DhVDNssFrHqBVSj4BLbhhuBvUQhjQKB3WBym/vdJ1Sax/LeTBP0IzqSPOSMGiu1mg/Vmlt35yCrxCtIDQrY/NdgGLM0QmmYoFr3PTcxfkaV4UzgrDJINSaUTegI+5ZKGqH2s/miM3JmlSEJY2WfNGSu/p7IaKT1NApsMqJmrJe9XPzP66cmvPYzLpPUoGSLj8JUEBOT/Goy5AqZEVNLKFPc7krYmCrKjO2mYkvwlk9eJZ2Lumd567LWuCnqKMMJnMI5eHAFDbiDJrSBAcIzvMKb8+i8OO/OxyJacoqZY/gD5/MHqZuM1A==</latexit><latexit sha1_base64="DUK8772RZQVXwIeQPAGNJiA+GCA=">AAAB6HicbVDLSsNAFL2pr1pfVZduBovgqiQi6LLoxmUL9gFtkMn0ph07mYSZiVBCv8CNC0Xc+knu/BsnbRbaemDgcM65zL0nSATXxnW/ndLa+sbmVnm7srO7t39QPTzq6DhVDNssFrHqBVSj4BLbhhuBvUQhjQKB3WBym/vdJ1Sax/LeTBP0IzqSPOSMGiu1mg/Vmlt35yCrxCtIDQrY/NdgGLM0QmmYoFr3PTcxfkaV4UzgrDJINSaUTegI+5ZKGqH2s/miM3JmlSEJY2WfNGSu/p7IaKT1NApsMqJmrJe9XPzP66cmvPYzLpPUoGSLj8JUEBOT/Goy5AqZEVNLKFPc7krYmCrKjO2mYkvwlk9eJZ2Lumd567LWuCnqKMMJnMI5eHAFDbiDJrSBAcIzvMKb8+i8OO/OxyJacoqZY/gD5/MHqZuM1A==</latexit><latexit sha1_base64="DUK8772RZQVXwIeQPAGNJiA+GCA=">AAAB6HicbVDLSsNAFL2pr1pfVZduBovgqiQi6LLoxmUL9gFtkMn0ph07mYSZiVBCv8CNC0Xc+knu/BsnbRbaemDgcM65zL0nSATXxnW/ndLa+sbmVnm7srO7t39QPTzq6DhVDNssFrHqBVSj4BLbhhuBvUQhjQKB3WBym/vdJ1Sax/LeTBP0IzqSPOSMGiu1mg/Vmlt35yCrxCtIDQrY/NdgGLM0QmmYoFr3PTcxfkaV4UzgrDJINSaUTegI+5ZKGqH2s/miM3JmlSEJY2WfNGSu/p7IaKT1NApsMqJmrJe9XPzP66cmvPYzLpPUoGSLj8JUEBOT/Goy5AqZEVNLKFPc7krYmCrKjO2mYkvwlk9eJZ2Lumd567LWuCnqKMMJnMI5eHAFDbiDJrSBAcIzvMKb8+i8OO/OxyJacoqZY/gD5/MHqZuM1A==</latexit>

V
<latexit sha1_base64="0mWsPF5SvefKUF93elLIWW/42x8=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjrWZ7UK64VXchsg5eDhXI1RiUv/rDmKURSsME1brnuYnxM6oMZwJnpX6qMaFsQkfYsyhphNrPFovOyIV1hiSMlX3SkIX7eyKjkdbTKLCdETVjvVqbm//VeqkJb/yMyyQ1KNnyozAVxMRkfjUZcoXMiKkFyhS3uxI2pooyY7Mp2RC81ZPXoX1V9Sw3ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9yPn8AsrOM2g==</latexit><latexit sha1_base64="0mWsPF5SvefKUF93elLIWW/42x8=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjrWZ7UK64VXchsg5eDhXI1RiUv/rDmKURSsME1brnuYnxM6oMZwJnpX6qMaFsQkfYsyhphNrPFovOyIV1hiSMlX3SkIX7eyKjkdbTKLCdETVjvVqbm//VeqkJb/yMyyQ1KNnyozAVxMRkfjUZcoXMiKkFyhS3uxI2pooyY7Mp2RC81ZPXoX1V9Sw3ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9yPn8AsrOM2g==</latexit><latexit sha1_base64="0mWsPF5SvefKUF93elLIWW/42x8=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjrWZ7UK64VXchsg5eDhXI1RiUv/rDmKURSsME1brnuYnxM6oMZwJnpX6qMaFsQkfYsyhphNrPFovOyIV1hiSMlX3SkIX7eyKjkdbTKLCdETVjvVqbm//VeqkJb/yMyyQ1KNnyozAVxMRkfjUZcoXMiKkFyhS3uxI2pooyY7Mp2RC81ZPXoX1V9Sw3ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9yPn8AsrOM2g==</latexit><latexit sha1_base64="0mWsPF5SvefKUF93elLIWW/42x8=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjrWZ7UK64VXchsg5eDhXI1RiUv/rDmKURSsME1brnuYnxM6oMZwJnpX6qMaFsQkfYsyhphNrPFovOyIV1hiSMlX3SkIX7eyKjkdbTKLCdETVjvVqbm//VeqkJb/yMyyQ1KNnyozAVxMRkfjUZcoXMiKkFyhS3uxI2pooyY7Mp2RC81ZPXoX1V9Sw3ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9yPn8AsrOM2g==</latexit>

(P1, V1)
<latexit sha1_base64="A7HmU0rxgoNdf5DFmRcNS6r9x6c=">AAAB8HicbZDLSgMxFIbP1Futt6pLN8EiVJAyUwRdFt24rGAv0g5DJs20oUlmSDJCGfoUblwo4tbHcefbmLaz0NYfAh//OYec84cJZ9q47rdTWFvf2Nwqbpd2dvf2D8qHR20dp4rQFol5rLoh1pQzSVuGGU67iaJYhJx2wvHtrN55okqzWD6YSUJ9gYeSRYxgY63HajPwLtqBdx6UK27NnQutgpdDBXI1g/JXfxCTVFBpCMda9zw3MX6GlWGE02mpn2qaYDLGQ9qzKLGg2s/mC0/RmXUGKIqVfdKguft7IsNC64kIbafAZqSXazPzv1ovNdG1nzGZpIZKsvgoSjkyMZpdjwZMUWL4xAImitldERlhhYmxGZVsCN7yyavQrtc8y/eXlcZNHkcRTuAUquDBFTTgDprQAgICnuEV3hzlvDjvzseiteDkM8fwR87nD867jxc=</latexit><latexit sha1_base64="A7HmU0rxgoNdf5DFmRcNS6r9x6c=">AAAB8HicbZDLSgMxFIbP1Futt6pLN8EiVJAyUwRdFt24rGAv0g5DJs20oUlmSDJCGfoUblwo4tbHcefbmLaz0NYfAh//OYec84cJZ9q47rdTWFvf2Nwqbpd2dvf2D8qHR20dp4rQFol5rLoh1pQzSVuGGU67iaJYhJx2wvHtrN55okqzWD6YSUJ9gYeSRYxgY63HajPwLtqBdx6UK27NnQutgpdDBXI1g/JXfxCTVFBpCMda9zw3MX6GlWGE02mpn2qaYDLGQ9qzKLGg2s/mC0/RmXUGKIqVfdKguft7IsNC64kIbafAZqSXazPzv1ovNdG1nzGZpIZKsvgoSjkyMZpdjwZMUWL4xAImitldERlhhYmxGZVsCN7yyavQrtc8y/eXlcZNHkcRTuAUquDBFTTgDprQAgICnuEV3hzlvDjvzseiteDkM8fwR87nD867jxc=</latexit><latexit sha1_base64="A7HmU0rxgoNdf5DFmRcNS6r9x6c=">AAAB8HicbZDLSgMxFIbP1Futt6pLN8EiVJAyUwRdFt24rGAv0g5DJs20oUlmSDJCGfoUblwo4tbHcefbmLaz0NYfAh//OYec84cJZ9q47rdTWFvf2Nwqbpd2dvf2D8qHR20dp4rQFol5rLoh1pQzSVuGGU67iaJYhJx2wvHtrN55okqzWD6YSUJ9gYeSRYxgY63HajPwLtqBdx6UK27NnQutgpdDBXI1g/JXfxCTVFBpCMda9zw3MX6GlWGE02mpn2qaYDLGQ9qzKLGg2s/mC0/RmXUGKIqVfdKguft7IsNC64kIbafAZqSXazPzv1ovNdG1nzGZpIZKsvgoSjkyMZpdjwZMUWL4xAImitldERlhhYmxGZVsCN7yyavQrtc8y/eXlcZNHkcRTuAUquDBFTTgDprQAgICnuEV3hzlvDjvzseiteDkM8fwR87nD867jxc=</latexit><latexit sha1_base64="A7HmU0rxgoNdf5DFmRcNS6r9x6c=">AAAB8HicbZDLSgMxFIbP1Futt6pLN8EiVJAyUwRdFt24rGAv0g5DJs20oUlmSDJCGfoUblwo4tbHcefbmLaz0NYfAh//OYec84cJZ9q47rdTWFvf2Nwqbpd2dvf2D8qHR20dp4rQFol5rLoh1pQzSVuGGU67iaJYhJx2wvHtrN55okqzWD6YSUJ9gYeSRYxgY63HajPwLtqBdx6UK27NnQutgpdDBXI1g/JXfxCTVFBpCMda9zw3MX6GlWGE02mpn2qaYDLGQ9qzKLGg2s/mC0/RmXUGKIqVfdKguft7IsNC64kIbafAZqSXazPzv1ovNdG1nzGZpIZKsvgoSjkyMZpdjwZMUWL4xAImitldERlhhYmxGZVsCN7yyavQrtc8y/eXlcZNHkcRTuAUquDBFTTgDprQAgICnuEV3hzlvDjvzseiteDkM8fwR87nD867jxc=</latexit>

(P2, V2)
<latexit sha1_base64="zRxBWQtwc+0daz93C9Z1d/ks6Mo=">AAAB8HicbZDLSgMxFIbP1Futt6pLN8EiVJAyUwRdFt24rGAv0g5DJs20oUlmSDJCGfoUblwo4tbHcefbmLaz0NYfAh//OYec84cJZ9q47rdTWFvf2Nwqbpd2dvf2D8qHR20dp4rQFol5rLoh1pQzSVuGGU67iaJYhJx2wvHtrN55okqzWD6YSUJ9gYeSRYxgY63HajOoX7SD+nlQrrg1dy60Cl4OFcjVDMpf/UFMUkGlIRxr3fPcxPgZVoYRTqelfqppgskYD2nPosSCaj+bLzxFZ9YZoChW9kmD5u7viQwLrScitJ0Cm5Fers3M/2q91ETXfsZkkhoqyeKjKOXIxGh2PRowRYnhEwuYKGZ3RWSEFSbGZlSyIXjLJ69Cu17zLN9fVho3eRxFOIFTqIIHV9CAO2hCCwgIeIZXeHOU8+K8Ox+L1oKTzxzDHzmfP9HJjxk=</latexit><latexit sha1_base64="zRxBWQtwc+0daz93C9Z1d/ks6Mo=">AAAB8HicbZDLSgMxFIbP1Futt6pLN8EiVJAyUwRdFt24rGAv0g5DJs20oUlmSDJCGfoUblwo4tbHcefbmLaz0NYfAh//OYec84cJZ9q47rdTWFvf2Nwqbpd2dvf2D8qHR20dp4rQFol5rLoh1pQzSVuGGU67iaJYhJx2wvHtrN55okqzWD6YSUJ9gYeSRYxgY63HajOoX7SD+nlQrrg1dy60Cl4OFcjVDMpf/UFMUkGlIRxr3fPcxPgZVoYRTqelfqppgskYD2nPosSCaj+bLzxFZ9YZoChW9kmD5u7viQwLrScitJ0Cm5Fers3M/2q91ETXfsZkkhoqyeKjKOXIxGh2PRowRYnhEwuYKGZ3RWSEFSbGZlSyIXjLJ69Cu17zLN9fVho3eRxFOIFTqIIHV9CAO2hCCwgIeIZXeHOU8+K8Ox+L1oKTzxzDHzmfP9HJjxk=</latexit><latexit sha1_base64="zRxBWQtwc+0daz93C9Z1d/ks6Mo=">AAAB8HicbZDLSgMxFIbP1Futt6pLN8EiVJAyUwRdFt24rGAv0g5DJs20oUlmSDJCGfoUblwo4tbHcefbmLaz0NYfAh//OYec84cJZ9q47rdTWFvf2Nwqbpd2dvf2D8qHR20dp4rQFol5rLoh1pQzSVuGGU67iaJYhJx2wvHtrN55okqzWD6YSUJ9gYeSRYxgY63HajOoX7SD+nlQrrg1dy60Cl4OFcjVDMpf/UFMUkGlIRxr3fPcxPgZVoYRTqelfqppgskYD2nPosSCaj+bLzxFZ9YZoChW9kmD5u7viQwLrScitJ0Cm5Fers3M/2q91ETXfsZkkhoqyeKjKOXIxGh2PRowRYnhEwuYKGZ3RWSEFSbGZlSyIXjLJ69Cu17zLN9fVho3eRxFOIFTqIIHV9CAO2hCCwgIeIZXeHOU8+K8Ox+L1oKTzxzDHzmfP9HJjxk=</latexit><latexit sha1_base64="zRxBWQtwc+0daz93C9Z1d/ks6Mo=">AAAB8HicbZDLSgMxFIbP1Futt6pLN8EiVJAyUwRdFt24rGAv0g5DJs20oUlmSDJCGfoUblwo4tbHcefbmLaz0NYfAh//OYec84cJZ9q47rdTWFvf2Nwqbpd2dvf2D8qHR20dp4rQFol5rLoh1pQzSVuGGU67iaJYhJx2wvHtrN55okqzWD6YSUJ9gYeSRYxgY63HajOoX7SD+nlQrrg1dy60Cl4OFcjVDMpf/UFMUkGlIRxr3fPcxPgZVoYRTqelfqppgskYD2nPosSCaj+bLzxFZ9YZoChW9kmD5u7viQwLrScitJ0Cm5Fers3M/2q91ETXfsZkkhoqyeKjKOXIxGh2PRowRYnhEwuYKGZ3RWSEFSbGZlSyIXjLJ69Cu17zLN9fVho3eRxFOIFTqIIHV9CAO2hCCwgIeIZXeHOU8+K8Ox+L1oKTzxzDHzmfP9HJjxk=</latexit>

(P3, V3)
<latexit sha1_base64="DPD4hvspXgTzIC/MftdgvssA9mQ=">AAAB8XicbZDLSgMxFIbPeK31VnXpJliEClJmrKDLohuXFewF22HIpJk2NMkMSUYoQ9/CjQtF3Po27nwb03YW2vpD4OM/55Bz/jDhTBvX/XZWVtfWNzYLW8Xtnd29/dLBYUvHqSK0SWIeq06INeVM0qZhhtNOoigWIaftcHQ7rbefqNIslg9mnFBf4IFkESPYWOux0ghq56gV1M6CUtmtujOhZfByKEOuRlD66vVjkgoqDeFY667nJsbPsDKMcDop9lJNE0xGeEC7FiUWVPvZbOMJOrVOH0Wxsk8aNHN/T2RYaD0Woe0U2Az1Ym1q/lfrpia69jMmk9RQSeYfRSlHJkbT81GfKUoMH1vARDG7KyJDrDAxNqSiDcFbPHkZWhdVz/L9Zbl+k8dRgGM4gQp4cAV1uIMGNIGAhGd4hTdHOy/Ou/Mxb11x8pkj+CPn8wcsEI9F</latexit><latexit sha1_base64="DPD4hvspXgTzIC/MftdgvssA9mQ=">AAAB8XicbZDLSgMxFIbPeK31VnXpJliEClJmrKDLohuXFewF22HIpJk2NMkMSUYoQ9/CjQtF3Po27nwb03YW2vpD4OM/55Bz/jDhTBvX/XZWVtfWNzYLW8Xtnd29/dLBYUvHqSK0SWIeq06INeVM0qZhhtNOoigWIaftcHQ7rbefqNIslg9mnFBf4IFkESPYWOux0ghq56gV1M6CUtmtujOhZfByKEOuRlD66vVjkgoqDeFY667nJsbPsDKMcDop9lJNE0xGeEC7FiUWVPvZbOMJOrVOH0Wxsk8aNHN/T2RYaD0Woe0U2Az1Ym1q/lfrpia69jMmk9RQSeYfRSlHJkbT81GfKUoMH1vARDG7KyJDrDAxNqSiDcFbPHkZWhdVz/L9Zbl+k8dRgGM4gQp4cAV1uIMGNIGAhGd4hTdHOy/Ou/Mxb11x8pkj+CPn8wcsEI9F</latexit><latexit sha1_base64="DPD4hvspXgTzIC/MftdgvssA9mQ=">AAAB8XicbZDLSgMxFIbPeK31VnXpJliEClJmrKDLohuXFewF22HIpJk2NMkMSUYoQ9/CjQtF3Po27nwb03YW2vpD4OM/55Bz/jDhTBvX/XZWVtfWNzYLW8Xtnd29/dLBYUvHqSK0SWIeq06INeVM0qZhhtNOoigWIaftcHQ7rbefqNIslg9mnFBf4IFkESPYWOux0ghq56gV1M6CUtmtujOhZfByKEOuRlD66vVjkgoqDeFY667nJsbPsDKMcDop9lJNE0xGeEC7FiUWVPvZbOMJOrVOH0Wxsk8aNHN/T2RYaD0Woe0U2Az1Ym1q/lfrpia69jMmk9RQSeYfRSlHJkbT81GfKUoMH1vARDG7KyJDrDAxNqSiDcFbPHkZWhdVz/L9Zbl+k8dRgGM4gQp4cAV1uIMGNIGAhGd4hTdHOy/Ou/Mxb11x8pkj+CPn8wcsEI9F</latexit><latexit sha1_base64="DPD4hvspXgTzIC/MftdgvssA9mQ=">AAAB8XicbZDLSgMxFIbPeK31VnXpJliEClJmrKDLohuXFewF22HIpJk2NMkMSUYoQ9/CjQtF3Po27nwb03YW2vpD4OM/55Bz/jDhTBvX/XZWVtfWNzYLW8Xtnd29/dLBYUvHqSK0SWIeq06INeVM0qZhhtNOoigWIaftcHQ7rbefqNIslg9mnFBf4IFkESPYWOux0ghq56gV1M6CUtmtujOhZfByKEOuRlD66vVjkgoqDeFY667nJsbPsDKMcDop9lJNE0xGeEC7FiUWVPvZbOMJOrVOH0Wxsk8aNHN/T2RYaD0Woe0U2Az1Ym1q/lfrpia69jMmk9RQSeYfRSlHJkbT81GfKUoMH1vARDG7KyJDrDAxNqSiDcFbPHkZWhdVz/L9Zbl+k8dRgGM4gQp4cAV1uIMGNIGAhGd4hTdHOy/Ou/Mxb11x8pkj+CPn8wcsEI9F</latexit>

(P4, V4)
<latexit sha1_base64="fH//aWqhpvUSvBKbAwOOjoLUtNs=">AAAB8XicbZDLSgMxFIZP6q3WW9Wlm2ARKkiZkYIui25cVrAXbIchk2ba0ExmSDJCGfoWblwo4ta3cefbmLaz0NYfAh//OYec8weJ4No4zjcqrK1vbG4Vt0s7u3v7B+XDo7aOU0VZi8YiVt2AaCa4ZC3DjWDdRDESBYJ1gvHtrN55YkrzWD6YScK8iAwlDzklxlqP1aZfv8Btv37ulytOzZkLr4KbQwVyNf3yV38Q0zRi0lBBtO65TmK8jCjDqWDTUj/VLCF0TIasZ1GSiGkvm288xWfWGeAwVvZJg+fu74mMRFpPosB2RsSM9HJtZv5X66UmvPYyLpPUMEkXH4WpwCbGs/PxgCtGjZhYIFRxuyumI6IINTakkg3BXT55FdqXNdfyfb3SuMnjKMIJnEIVXLiCBtxBE1pAQcIzvMIb0ugFvaOPRWsB5TPH8Efo8wcvH49H</latexit><latexit sha1_base64="fH//aWqhpvUSvBKbAwOOjoLUtNs=">AAAB8XicbZDLSgMxFIZP6q3WW9Wlm2ARKkiZkYIui25cVrAXbIchk2ba0ExmSDJCGfoWblwo4ta3cefbmLaz0NYfAh//OYec8weJ4No4zjcqrK1vbG4Vt0s7u3v7B+XDo7aOU0VZi8YiVt2AaCa4ZC3DjWDdRDESBYJ1gvHtrN55YkrzWD6YScK8iAwlDzklxlqP1aZfv8Btv37ulytOzZkLr4KbQwVyNf3yV38Q0zRi0lBBtO65TmK8jCjDqWDTUj/VLCF0TIasZ1GSiGkvm288xWfWGeAwVvZJg+fu74mMRFpPosB2RsSM9HJtZv5X66UmvPYyLpPUMEkXH4WpwCbGs/PxgCtGjZhYIFRxuyumI6IINTakkg3BXT55FdqXNdfyfb3SuMnjKMIJnEIVXLiCBtxBE1pAQcIzvMIb0ugFvaOPRWsB5TPH8Efo8wcvH49H</latexit><latexit sha1_base64="fH//aWqhpvUSvBKbAwOOjoLUtNs=">AAAB8XicbZDLSgMxFIZP6q3WW9Wlm2ARKkiZkYIui25cVrAXbIchk2ba0ExmSDJCGfoWblwo4ta3cefbmLaz0NYfAh//OYec8weJ4No4zjcqrK1vbG4Vt0s7u3v7B+XDo7aOU0VZi8YiVt2AaCa4ZC3DjWDdRDESBYJ1gvHtrN55YkrzWD6YScK8iAwlDzklxlqP1aZfv8Btv37ulytOzZkLr4KbQwVyNf3yV38Q0zRi0lBBtO65TmK8jCjDqWDTUj/VLCF0TIasZ1GSiGkvm288xWfWGeAwVvZJg+fu74mMRFpPosB2RsSM9HJtZv5X66UmvPYyLpPUMEkXH4WpwCbGs/PxgCtGjZhYIFRxuyumI6IINTakkg3BXT55FdqXNdfyfb3SuMnjKMIJnEIVXLiCBtxBE1pAQcIzvMIb0ugFvaOPRWsB5TPH8Efo8wcvH49H</latexit><latexit sha1_base64="fH//aWqhpvUSvBKbAwOOjoLUtNs=">AAAB8XicbZDLSgMxFIZP6q3WW9Wlm2ARKkiZkYIui25cVrAXbIchk2ba0ExmSDJCGfoWblwo4ta3cefbmLaz0NYfAh//OYec8weJ4No4zjcqrK1vbG4Vt0s7u3v7B+XDo7aOU0VZi8YiVt2AaCa4ZC3DjWDdRDESBYJ1gvHtrN55YkrzWD6YScK8iAwlDzklxlqP1aZfv8Btv37ulytOzZkLr4KbQwVyNf3yV38Q0zRi0lBBtO65TmK8jCjDqWDTUj/VLCF0TIasZ1GSiGkvm288xWfWGeAwVvZJg+fu74mMRFpPosB2RsSM9HJtZv5X66UmvPYyLpPUMEkXH4WpwCbGs/PxgCtGjZhYIFRxuyumI6IINTakkg3BXT55FdqXNdfyfb3SuMnjKMIJnEIVXLiCBtxBE1pAQcIzvMIb0ugFvaOPRWsB5TPH8Efo8wcvH49H</latexit>

isochorer Weg V = const.
<latexit sha1_base64="h/0mUwfFtyzSW2OpkHTMTCLbj54=">AAAB/XicbZDLSgMxFIYzXmu9jZedm2ARXEiZEUE3QtGNywr2Ap2hZNK0Dc0kQ3JGrEPxVdy4UMSt7+HOtzFtZ6GtPwQ+/nMO5+SPEsENeN63s7C4tLyyWlgrrm9sbm27O7t1o1JNWY0qoXQzIoYJLlkNOAjWTDQjcSRYIxpcj+uNe6YNV/IOhgkLY9KTvMspAWu13f06vsTBCQ6APUBGlTRQHrXdklf2JsLz4OdQQrmqbfcr6CiaxkwCFcSYlu8lEGZEA6eCjYpBalhC6ID0WMuiJDEzYTa5foSPrNPBXaXtk4An7u+JjMTGDOPIdsYE+ma2Njb/q7VS6F6EGZdJCkzS6aJuKjAoPI4Cd7hmFMTQAqGa21sx7RNNKNjAijYEf/bL81A/LfuWb89Klas8jgI6QIfoGPnoHFXQDaqiGqLoET2jV/TmPDkvzrvzMW1dcPKZPfRHzucPGhWUXA==</latexit><latexit sha1_base64="h/0mUwfFtyzSW2OpkHTMTCLbj54=">AAAB/XicbZDLSgMxFIYzXmu9jZedm2ARXEiZEUE3QtGNywr2Ap2hZNK0Dc0kQ3JGrEPxVdy4UMSt7+HOtzFtZ6GtPwQ+/nMO5+SPEsENeN63s7C4tLyyWlgrrm9sbm27O7t1o1JNWY0qoXQzIoYJLlkNOAjWTDQjcSRYIxpcj+uNe6YNV/IOhgkLY9KTvMspAWu13f06vsTBCQ6APUBGlTRQHrXdklf2JsLz4OdQQrmqbfcr6CiaxkwCFcSYlu8lEGZEA6eCjYpBalhC6ID0WMuiJDEzYTa5foSPrNPBXaXtk4An7u+JjMTGDOPIdsYE+ma2Njb/q7VS6F6EGZdJCkzS6aJuKjAoPI4Cd7hmFMTQAqGa21sx7RNNKNjAijYEf/bL81A/LfuWb89Klas8jgI6QIfoGPnoHFXQDaqiGqLoET2jV/TmPDkvzrvzMW1dcPKZPfRHzucPGhWUXA==</latexit><latexit sha1_base64="h/0mUwfFtyzSW2OpkHTMTCLbj54=">AAAB/XicbZDLSgMxFIYzXmu9jZedm2ARXEiZEUE3QtGNywr2Ap2hZNK0Dc0kQ3JGrEPxVdy4UMSt7+HOtzFtZ6GtPwQ+/nMO5+SPEsENeN63s7C4tLyyWlgrrm9sbm27O7t1o1JNWY0qoXQzIoYJLlkNOAjWTDQjcSRYIxpcj+uNe6YNV/IOhgkLY9KTvMspAWu13f06vsTBCQ6APUBGlTRQHrXdklf2JsLz4OdQQrmqbfcr6CiaxkwCFcSYlu8lEGZEA6eCjYpBalhC6ID0WMuiJDEzYTa5foSPrNPBXaXtk4An7u+JjMTGDOPIdsYE+ma2Njb/q7VS6F6EGZdJCkzS6aJuKjAoPI4Cd7hmFMTQAqGa21sx7RNNKNjAijYEf/bL81A/LfuWb89Klas8jgI6QIfoGPnoHFXQDaqiGqLoET2jV/TmPDkvzrvzMW1dcPKZPfRHzucPGhWUXA==</latexit><latexit sha1_base64="h/0mUwfFtyzSW2OpkHTMTCLbj54=">AAAB/XicbZDLSgMxFIYzXmu9jZedm2ARXEiZEUE3QtGNywr2Ap2hZNK0Dc0kQ3JGrEPxVdy4UMSt7+HOtzFtZ6GtPwQ+/nMO5+SPEsENeN63s7C4tLyyWlgrrm9sbm27O7t1o1JNWY0qoXQzIoYJLlkNOAjWTDQjcSRYIxpcj+uNe6YNV/IOhgkLY9KTvMspAWu13f06vsTBCQ6APUBGlTRQHrXdklf2JsLz4OdQQrmqbfcr6CiaxkwCFcSYlu8lEGZEA6eCjYpBalhC6ID0WMuiJDEzYTa5foSPrNPBXaXtk4An7u+JjMTGDOPIdsYE+ma2Njb/q7VS6F6EGZdJCkzS6aJuKjAoPI4Cd7hmFMTQAqGa21sx7RNNKNjAijYEf/bL81A/LfuWb89Klas8jgI6QIfoGPnoHFXQDaqiGqLoET2jV/TmPDkvzrvzMW1dcPKZPfRHzucPGhWUXA==</latexit>

adiabatischer Weg P V � = const.
<latexit sha1_base64="7/8kND4srozilWJCgXeVaCyneik=">AAACBnicbZDLSgMxFIYz9VbrbdSlCMEiuJAyI4JuhKIblxXsBTpjyaRpG5pkhuSMWIau3Pgqblwo4tZncOfbmF4W2vpD4OM/53By/igR3IDnfTu5hcWl5ZX8amFtfWNzy93eqZk41ZRVaSxi3YiIYYIrVgUOgjUSzYiMBKtH/atRvX7PtOGxuoVBwkJJuop3OCVgrZa7X8HBMa7dBV0iJcEXOAD2ABmNlYHSsOUWvZI3Fp4HfwpFNFWl5X4F7ZimkimgghjT9L0Ewoxo4FSwYSFIDUsI7ZMua1pURDITZuMzhvjQOm3cibV9CvDY/T2REWnMQEa2UxLomdnayPyv1kyhcx5mXCUpMEUnizqpwBDjUSa4zTWjIAYWCNXc/hXTHtGEgk2uYEPwZ0+eh9pJybd8c1osX07jyKM9dICOkI/OUBldowqqIooe0TN6RW/Ok/PivDsfk9acM53ZRX/kfP4AgGuX4w==</latexit><latexit sha1_base64="7/8kND4srozilWJCgXeVaCyneik=">AAACBnicbZDLSgMxFIYz9VbrbdSlCMEiuJAyI4JuhKIblxXsBTpjyaRpG5pkhuSMWIau3Pgqblwo4tZncOfbmF4W2vpD4OM/53By/igR3IDnfTu5hcWl5ZX8amFtfWNzy93eqZk41ZRVaSxi3YiIYYIrVgUOgjUSzYiMBKtH/atRvX7PtOGxuoVBwkJJuop3OCVgrZa7X8HBMa7dBV0iJcEXOAD2ABmNlYHSsOUWvZI3Fp4HfwpFNFWl5X4F7ZimkimgghjT9L0Ewoxo4FSwYSFIDUsI7ZMua1pURDITZuMzhvjQOm3cibV9CvDY/T2REWnMQEa2UxLomdnayPyv1kyhcx5mXCUpMEUnizqpwBDjUSa4zTWjIAYWCNXc/hXTHtGEgk2uYEPwZ0+eh9pJybd8c1osX07jyKM9dICOkI/OUBldowqqIooe0TN6RW/Ok/PivDsfk9acM53ZRX/kfP4AgGuX4w==</latexit><latexit sha1_base64="7/8kND4srozilWJCgXeVaCyneik=">AAACBnicbZDLSgMxFIYz9VbrbdSlCMEiuJAyI4JuhKIblxXsBTpjyaRpG5pkhuSMWIau3Pgqblwo4tZncOfbmF4W2vpD4OM/53By/igR3IDnfTu5hcWl5ZX8amFtfWNzy93eqZk41ZRVaSxi3YiIYYIrVgUOgjUSzYiMBKtH/atRvX7PtOGxuoVBwkJJuop3OCVgrZa7X8HBMa7dBV0iJcEXOAD2ABmNlYHSsOUWvZI3Fp4HfwpFNFWl5X4F7ZimkimgghjT9L0Ewoxo4FSwYSFIDUsI7ZMua1pURDITZuMzhvjQOm3cibV9CvDY/T2REWnMQEa2UxLomdnayPyv1kyhcx5mXCUpMEUnizqpwBDjUSa4zTWjIAYWCNXc/hXTHtGEgk2uYEPwZ0+eh9pJybd8c1osX07jyKM9dICOkI/OUBldowqqIooe0TN6RW/Ok/PivDsfk9acM53ZRX/kfP4AgGuX4w==</latexit><latexit sha1_base64="7/8kND4srozilWJCgXeVaCyneik=">AAACBnicbZDLSgMxFIYz9VbrbdSlCMEiuJAyI4JuhKIblxXsBTpjyaRpG5pkhuSMWIau3Pgqblwo4tZncOfbmF4W2vpD4OM/53By/igR3IDnfTu5hcWl5ZX8amFtfWNzy93eqZk41ZRVaSxi3YiIYYIrVgUOgjUSzYiMBKtH/atRvX7PtOGxuoVBwkJJuop3OCVgrZa7X8HBMa7dBV0iJcEXOAD2ABmNlYHSsOUWvZI3Fp4HfwpFNFWl5X4F7ZimkimgghjT9L0Ewoxo4FSwYSFIDUsI7ZMua1pURDITZuMzhvjQOm3cibV9CvDY/T2REWnMQEa2UxLomdnayPyv1kyhcx5mXCUpMEUnizqpwBDjUSa4zTWjIAYWCNXc/hXTHtGEgk2uYEPwZ0+eh9pJybd8c1osX07jyKM9dICOkI/OUBldowqqIooe0TN6RW/Ok/PivDsfk9acM53ZRX/kfP4AgGuX4w==</latexit>

�Q = 0
<latexit sha1_base64="B249oJX3PBZaD/ldC4cpJU7zqOU=">AAAB83icbZBNS8NAEIYn9avWr6pHL4tF8FQSEfQiFL14bMF+QBPKZrNpl242YXcilNK/4cWDIl79M978N27bHLT6wsLDOzPM7BtmUhh03S+ntLa+sblV3q7s7O7tH1QPjzomzTXjbZbKVPdCargUirdRoOS9THOahJJ3w/HdvN595NqIVD3gJONBQodKxIJRtJbvR1wiJS1yQ9xBtebW3YXIX/AKqEGh5qD66UcpyxOukElqTN9zMwymVKNgks8qfm54RtmYDnnfoqIJN8F0cfOMnFknInGq7VNIFu7PiSlNjJkkoe1MKI7Mam1u/lfr5xhfB1Ohshy5YstFcS4JpmQeAImE5gzlxAJlWthbCRtRTRnamCo2BG/1y3+hc1H3LLcua43bIo4ynMApnIMHV9CAe2hCGxhk8AQv8OrkzrPz5rwvW0tOMXMMv+R8fAMyJ5B2</latexit><latexit sha1_base64="B249oJX3PBZaD/ldC4cpJU7zqOU=">AAAB83icbZBNS8NAEIYn9avWr6pHL4tF8FQSEfQiFL14bMF+QBPKZrNpl242YXcilNK/4cWDIl79M978N27bHLT6wsLDOzPM7BtmUhh03S+ntLa+sblV3q7s7O7tH1QPjzomzTXjbZbKVPdCargUirdRoOS9THOahJJ3w/HdvN595NqIVD3gJONBQodKxIJRtJbvR1wiJS1yQ9xBtebW3YXIX/AKqEGh5qD66UcpyxOukElqTN9zMwymVKNgks8qfm54RtmYDnnfoqIJN8F0cfOMnFknInGq7VNIFu7PiSlNjJkkoe1MKI7Mam1u/lfr5xhfB1Ohshy5YstFcS4JpmQeAImE5gzlxAJlWthbCRtRTRnamCo2BG/1y3+hc1H3LLcua43bIo4ynMApnIMHV9CAe2hCGxhk8AQv8OrkzrPz5rwvW0tOMXMMv+R8fAMyJ5B2</latexit><latexit sha1_base64="B249oJX3PBZaD/ldC4cpJU7zqOU=">AAAB83icbZBNS8NAEIYn9avWr6pHL4tF8FQSEfQiFL14bMF+QBPKZrNpl242YXcilNK/4cWDIl79M978N27bHLT6wsLDOzPM7BtmUhh03S+ntLa+sblV3q7s7O7tH1QPjzomzTXjbZbKVPdCargUirdRoOS9THOahJJ3w/HdvN595NqIVD3gJONBQodKxIJRtJbvR1wiJS1yQ9xBtebW3YXIX/AKqEGh5qD66UcpyxOukElqTN9zMwymVKNgks8qfm54RtmYDnnfoqIJN8F0cfOMnFknInGq7VNIFu7PiSlNjJkkoe1MKI7Mam1u/lfr5xhfB1Ohshy5YstFcS4JpmQeAImE5gzlxAJlWthbCRtRTRnamCo2BG/1y3+hc1H3LLcua43bIo4ynMApnIMHV9CAe2hCGxhk8AQv8OrkzrPz5rwvW0tOMXMMv+R8fAMyJ5B2</latexit><latexit sha1_base64="B249oJX3PBZaD/ldC4cpJU7zqOU=">AAAB83icbZBNS8NAEIYn9avWr6pHL4tF8FQSEfQiFL14bMF+QBPKZrNpl242YXcilNK/4cWDIl79M978N27bHLT6wsLDOzPM7BtmUhh03S+ntLa+sblV3q7s7O7tH1QPjzomzTXjbZbKVPdCargUirdRoOS9THOahJJ3w/HdvN595NqIVD3gJONBQodKxIJRtJbvR1wiJS1yQ9xBtebW3YXIX/AKqEGh5qD66UcpyxOukElqTN9zMwymVKNgks8qfm54RtmYDnnfoqIJN8F0cfOMnFknInGq7VNIFu7PiSlNjJkkoe1MKI7Mam1u/lfr5xhfB1Ohshy5YstFcS4JpmQeAImE5gzlxAJlWthbCRtRTRnamCo2BG/1y3+hc1H3LLcua43bIo4ynMApnIMHV9CAe2hCGxhk8AQv8OrkzrPz5rwvW0tOMXMMv+R8fAMyJ5B2</latexit>

�Q = 0
<latexit sha1_base64="B249oJX3PBZaD/ldC4cpJU7zqOU=">AAAB83icbZBNS8NAEIYn9avWr6pHL4tF8FQSEfQiFL14bMF+QBPKZrNpl242YXcilNK/4cWDIl79M978N27bHLT6wsLDOzPM7BtmUhh03S+ntLa+sblV3q7s7O7tH1QPjzomzTXjbZbKVPdCargUirdRoOS9THOahJJ3w/HdvN595NqIVD3gJONBQodKxIJRtJbvR1wiJS1yQ9xBtebW3YXIX/AKqEGh5qD66UcpyxOukElqTN9zMwymVKNgks8qfm54RtmYDnnfoqIJN8F0cfOMnFknInGq7VNIFu7PiSlNjJkkoe1MKI7Mam1u/lfr5xhfB1Ohshy5YstFcS4JpmQeAImE5gzlxAJlWthbCRtRTRnamCo2BG/1y3+hc1H3LLcua43bIo4ynMApnIMHV9CAe2hCGxhk8AQv8OrkzrPz5rwvW0tOMXMMv+R8fAMyJ5B2</latexit><latexit sha1_base64="B249oJX3PBZaD/ldC4cpJU7zqOU=">AAAB83icbZBNS8NAEIYn9avWr6pHL4tF8FQSEfQiFL14bMF+QBPKZrNpl242YXcilNK/4cWDIl79M978N27bHLT6wsLDOzPM7BtmUhh03S+ntLa+sblV3q7s7O7tH1QPjzomzTXjbZbKVPdCargUirdRoOS9THOahJJ3w/HdvN595NqIVD3gJONBQodKxIJRtJbvR1wiJS1yQ9xBtebW3YXIX/AKqEGh5qD66UcpyxOukElqTN9zMwymVKNgks8qfm54RtmYDnnfoqIJN8F0cfOMnFknInGq7VNIFu7PiSlNjJkkoe1MKI7Mam1u/lfr5xhfB1Ohshy5YstFcS4JpmQeAImE5gzlxAJlWthbCRtRTRnamCo2BG/1y3+hc1H3LLcua43bIo4ynMApnIMHV9CAe2hCGxhk8AQv8OrkzrPz5rwvW0tOMXMMv+R8fAMyJ5B2</latexit><latexit sha1_base64="B249oJX3PBZaD/ldC4cpJU7zqOU=">AAAB83icbZBNS8NAEIYn9avWr6pHL4tF8FQSEfQiFL14bMF+QBPKZrNpl242YXcilNK/4cWDIl79M978N27bHLT6wsLDOzPM7BtmUhh03S+ntLa+sblV3q7s7O7tH1QPjzomzTXjbZbKVPdCargUirdRoOS9THOahJJ3w/HdvN595NqIVD3gJONBQodKxIJRtJbvR1wiJS1yQ9xBtebW3YXIX/AKqEGh5qD66UcpyxOukElqTN9zMwymVKNgks8qfm54RtmYDnnfoqIJN8F0cfOMnFknInGq7VNIFu7PiSlNjJkkoe1MKI7Mam1u/lfr5xhfB1Ohshy5YstFcS4JpmQeAImE5gzlxAJlWthbCRtRTRnamCo2BG/1y3+hc1H3LLcua43bIo4ynMApnIMHV9CAe2hCGxhk8AQv8OrkzrPz5rwvW0tOMXMMv+R8fAMyJ5B2</latexit><latexit sha1_base64="B249oJX3PBZaD/ldC4cpJU7zqOU=">AAAB83icbZBNS8NAEIYn9avWr6pHL4tF8FQSEfQiFL14bMF+QBPKZrNpl242YXcilNK/4cWDIl79M978N27bHLT6wsLDOzPM7BtmUhh03S+ntLa+sblV3q7s7O7tH1QPjzomzTXjbZbKVPdCargUirdRoOS9THOahJJ3w/HdvN595NqIVD3gJONBQodKxIJRtJbvR1wiJS1yQ9xBtebW3YXIX/AKqEGh5qD66UcpyxOukElqTN9zMwymVKNgks8qfm54RtmYDnnfoqIJN8F0cfOMnFknInGq7VNIFu7PiSlNjJkkoe1MKI7Mam1u/lfr5xhfB1Ohshy5YstFcS4JpmQeAImE5gzlxAJlWthbCRtRTRnamCo2BG/1y3+hc1H3LLcua43bIo4ynMApnIMHV9CAe2hCGxhk8AQv8OrkzrPz5rwvW0tOMXMMv+R8fAMyJ5B2</latexit>

T<latexit sha1_base64="1MxHWot1kLoq+sEN2e0klhQeYAI=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxhX5BG8pmO2nXbjZhdyOU0F/gxYMiXv1J3vw3btsctPWFhYd3ZtiZN0gE18Z1v53CxubW9k5xt7S3f3B4VD4+aes4VQxbLBax6gZUo+ASW4Ybgd1EIY0CgZ1gcj+vd55QaR7Lppkm6Ed0JHnIGTXWajQH5YpbdRci6+DlUIFc9UH5qz+MWRqhNExQrXuemxg/o8pwJnBW6qcaE8omdIQ9i5JGqP1sseiMXFhnSMJY2ScNWbi/JzIaaT2NAtsZUTPWq7W5+V+tl5rw1s+4TFKDki0/ClNBTEzmV5MhV8iMmFqgTHG7K2FjqigzNpuSDcFbPXkd2ldVz3LjulK7y+MowhmcwyV4cAM1eIA6tIABwjO8wpvz6Lw4787HsrXg5DOn8EfO5w+vq4zY</latexit><latexit sha1_base64="1MxHWot1kLoq+sEN2e0klhQeYAI=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxhX5BG8pmO2nXbjZhdyOU0F/gxYMiXv1J3vw3btsctPWFhYd3ZtiZN0gE18Z1v53CxubW9k5xt7S3f3B4VD4+aes4VQxbLBax6gZUo+ASW4Ybgd1EIY0CgZ1gcj+vd55QaR7Lppkm6Ed0JHnIGTXWajQH5YpbdRci6+DlUIFc9UH5qz+MWRqhNExQrXuemxg/o8pwJnBW6qcaE8omdIQ9i5JGqP1sseiMXFhnSMJY2ScNWbi/JzIaaT2NAtsZUTPWq7W5+V+tl5rw1s+4TFKDki0/ClNBTEzmV5MhV8iMmFqgTHG7K2FjqigzNpuSDcFbPXkd2ldVz3LjulK7y+MowhmcwyV4cAM1eIA6tIABwjO8wpvz6Lw4787HsrXg5DOn8EfO5w+vq4zY</latexit><latexit sha1_base64="1MxHWot1kLoq+sEN2e0klhQeYAI=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxhX5BG8pmO2nXbjZhdyOU0F/gxYMiXv1J3vw3btsctPWFhYd3ZtiZN0gE18Z1v53CxubW9k5xt7S3f3B4VD4+aes4VQxbLBax6gZUo+ASW4Ybgd1EIY0CgZ1gcj+vd55QaR7Lppkm6Ed0JHnIGTXWajQH5YpbdRci6+DlUIFc9UH5qz+MWRqhNExQrXuemxg/o8pwJnBW6qcaE8omdIQ9i5JGqP1sseiMXFhnSMJY2ScNWbi/JzIaaT2NAtsZUTPWq7W5+V+tl5rw1s+4TFKDki0/ClNBTEzmV5MhV8iMmFqgTHG7K2FjqigzNpuSDcFbPXkd2ldVz3LjulK7y+MowhmcwyV4cAM1eIA6tIABwjO8wpvz6Lw4787HsrXg5DOn8EfO5w+vq4zY</latexit><latexit sha1_base64="1MxHWot1kLoq+sEN2e0klhQeYAI=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxhX5BG8pmO2nXbjZhdyOU0F/gxYMiXv1J3vw3btsctPWFhYd3ZtiZN0gE18Z1v53CxubW9k5xt7S3f3B4VD4+aes4VQxbLBax6gZUo+ASW4Ybgd1EIY0CgZ1gcj+vd55QaR7Lppkm6Ed0JHnIGTXWajQH5YpbdRci6+DlUIFc9UH5qz+MWRqhNExQrXuemxg/o8pwJnBW6qcaE8omdIQ9i5JGqP1sseiMXFhnSMJY2ScNWbi/JzIaaT2NAtsZUTPWq7W5+V+tl5rw1s+4TFKDki0/ClNBTEzmV5MhV8iMmFqgTHG7K2FjqigzNpuSDcFbPXkd2ldVz3LjulK7y+MowhmcwyV4cAM1eIA6tIABwjO8wpvz6Lw4787HsrXg5DOn8EfO5w+vq4zY</latexit>

S
<latexit sha1_base64="C83UbuJfe6zLAdEUkfaiUdGGRi4=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxRfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYXFh7emWFn3iARXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKXjVDFssljEqhNQjYJLbBpuBHYShTQKBLaD8e2s3n5CpXksH8wkQT+iQ8lDzqixVuO+X664VXcusgpeDhXIVe+Xv3qDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtShphNrP5otOyZl1BiSMlX3SkLn7eyKjkdaTKLCdETUjvVybmf/VuqkJr/2MyyQ1KNniozAVxMRkdjUZcIXMiIkFyhS3uxI2oooyY7Mp2RC85ZNXoXVR9Sw3Liu1mzyOIpzAKZyDB1dQgzuoQxMYIDzDK7w5j86L8+58LFoLTj5zDH/kfP4ArieM1w==</latexit><latexit sha1_base64="C83UbuJfe6zLAdEUkfaiUdGGRi4=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxRfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYXFh7emWFn3iARXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKXjVDFssljEqhNQjYJLbBpuBHYShTQKBLaD8e2s3n5CpXksH8wkQT+iQ8lDzqixVuO+X664VXcusgpeDhXIVe+Xv3qDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtShphNrP5otOyZl1BiSMlX3SkLn7eyKjkdaTKLCdETUjvVybmf/VuqkJr/2MyyQ1KNniozAVxMRkdjUZcIXMiIkFyhS3uxI2oooyY7Mp2RC85ZNXoXVR9Sw3Liu1mzyOIpzAKZyDB1dQgzuoQxMYIDzDK7w5j86L8+58LFoLTj5zDH/kfP4ArieM1w==</latexit><latexit sha1_base64="C83UbuJfe6zLAdEUkfaiUdGGRi4=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxRfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYXFh7emWFn3iARXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKXjVDFssljEqhNQjYJLbBpuBHYShTQKBLaD8e2s3n5CpXksH8wkQT+iQ8lDzqixVuO+X664VXcusgpeDhXIVe+Xv3qDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtShphNrP5otOyZl1BiSMlX3SkLn7eyKjkdaTKLCdETUjvVybmf/VuqkJr/2MyyQ1KNniozAVxMRkdjUZcIXMiIkFyhS3uxI2oooyY7Mp2RC85ZNXoXVR9Sw3Liu1mzyOIpzAKZyDB1dQgzuoQxMYIDzDK7w5j86L8+58LFoLTj5zDH/kfP4ArieM1w==</latexit><latexit sha1_base64="C83UbuJfe6zLAdEUkfaiUdGGRi4=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxRfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYXFh7emWFn3iARXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKXjVDFssljEqhNQjYJLbBpuBHYShTQKBLaD8e2s3n5CpXksH8wkQT+iQ8lDzqixVuO+X664VXcusgpeDhXIVe+Xv3qDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtShphNrP5otOyZl1BiSMlX3SkLn7eyKjkdaTKLCdETUjvVybmf/VuqkJr/2MyyQ1KNniozAVxMRkdjUZcIXMiIkFyhS3uxI2oooyY7Mp2RC85ZNXoXVR9Sw3Liu1mzyOIpzAKZyDB1dQgzuoQxMYIDzDK7w5j86L8+58LFoLTj5zDH/kfP4ArieM1w==</latexit>

adiabatischer Weg

isochorer Weg

(T1, S1)
<latexit sha1_base64="Gze8ZWvyJAslr4Mz8oAbcK+r+mc=">AAAB8HicbZDLSgMxFIbPeK31VnXpJliEClJmRNBl0Y3Lir1JOwyZNNOGJpkhyQhl6FO4caGIWx/HnW9j2s5CW38IfPznHHLOHyacaeO6387K6tr6xmZhq7i9s7u3Xzo4bOk4VYQ2Scxj1QmxppxJ2jTMcNpJFMUi5LQdjm6n9fYTVZrFsmHGCfUFHkgWMYKNtR4rjcA7fwi8s6BUdqvuTGgZvBzKkKselL56/ZikgkpDONa667mJ8TOsDCOcToq9VNMEkxEe0K5FiQXVfjZbeIJOrdNHUazskwbN3N8TGRZaj0VoOwU2Q71Ym5r/1bqpia79jMkkNVSS+UdRypGJ0fR61GeKEsPHFjBRzO6KyBArTIzNqGhD8BZPXobWRdWzfH9Zrt3kcRTgGE6gAh5cQQ3uoA5NICDgGV7hzVHOi/PufMxbV5x85gj+yPn8AdBSjxg=</latexit><latexit sha1_base64="Gze8ZWvyJAslr4Mz8oAbcK+r+mc=">AAAB8HicbZDLSgMxFIbPeK31VnXpJliEClJmRNBl0Y3Lir1JOwyZNNOGJpkhyQhl6FO4caGIWx/HnW9j2s5CW38IfPznHHLOHyacaeO6387K6tr6xmZhq7i9s7u3Xzo4bOk4VYQ2Scxj1QmxppxJ2jTMcNpJFMUi5LQdjm6n9fYTVZrFsmHGCfUFHkgWMYKNtR4rjcA7fwi8s6BUdqvuTGgZvBzKkKselL56/ZikgkpDONa667mJ8TOsDCOcToq9VNMEkxEe0K5FiQXVfjZbeIJOrdNHUazskwbN3N8TGRZaj0VoOwU2Q71Ym5r/1bqpia79jMkkNVSS+UdRypGJ0fR61GeKEsPHFjBRzO6KyBArTIzNqGhD8BZPXobWRdWzfH9Zrt3kcRTgGE6gAh5cQQ3uoA5NICDgGV7hzVHOi/PufMxbV5x85gj+yPn8AdBSjxg=</latexit><latexit sha1_base64="Gze8ZWvyJAslr4Mz8oAbcK+r+mc=">AAAB8HicbZDLSgMxFIbPeK31VnXpJliEClJmRNBl0Y3Lir1JOwyZNNOGJpkhyQhl6FO4caGIWx/HnW9j2s5CW38IfPznHHLOHyacaeO6387K6tr6xmZhq7i9s7u3Xzo4bOk4VYQ2Scxj1QmxppxJ2jTMcNpJFMUi5LQdjm6n9fYTVZrFsmHGCfUFHkgWMYKNtR4rjcA7fwi8s6BUdqvuTGgZvBzKkKselL56/ZikgkpDONa667mJ8TOsDCOcToq9VNMEkxEe0K5FiQXVfjZbeIJOrdNHUazskwbN3N8TGRZaj0VoOwU2Q71Ym5r/1bqpia79jMkkNVSS+UdRypGJ0fR61GeKEsPHFjBRzO6KyBArTIzNqGhD8BZPXobWRdWzfH9Zrt3kcRTgGE6gAh5cQQ3uoA5NICDgGV7hzVHOi/PufMxbV5x85gj+yPn8AdBSjxg=</latexit><latexit sha1_base64="Gze8ZWvyJAslr4Mz8oAbcK+r+mc=">AAAB8HicbZDLSgMxFIbPeK31VnXpJliEClJmRNBl0Y3Lir1JOwyZNNOGJpkhyQhl6FO4caGIWx/HnW9j2s5CW38IfPznHHLOHyacaeO6387K6tr6xmZhq7i9s7u3Xzo4bOk4VYQ2Scxj1QmxppxJ2jTMcNpJFMUi5LQdjm6n9fYTVZrFsmHGCfUFHkgWMYKNtR4rjcA7fwi8s6BUdqvuTGgZvBzKkKselL56/ZikgkpDONa667mJ8TOsDCOcToq9VNMEkxEe0K5FiQXVfjZbeIJOrdNHUazskwbN3N8TGRZaj0VoOwU2Q71Ym5r/1bqpia79jMkkNVSS+UdRypGJ0fR61GeKEsPHFjBRzO6KyBArTIzNqGhD8BZPXobWRdWzfH9Zrt3kcRTgGE6gAh5cQQ3uoA5NICDgGV7hzVHOi/PufMxbV5x85gj+yPn8AdBSjxg=</latexit>

(T2, S2)
<latexit sha1_base64="tGyfAajPxpG5KV78LHJdRwJeqC8=">AAAB8HicbZDLSgMxFIbP1Futt6pLN8EiVJAyUwRdFt24rNibtMOQSTNtaJIZkoxQSp/CjQtF3Po47nwb03YW2vpD4OM/55Bz/jDhTBvX/XZya+sbm1v57cLO7t7+QfHwqKXjVBHaJDGPVSfEmnImadMww2knURSLkNN2OLqd1dtPVGkWy4YZJ9QXeCBZxAg21nosN4LqxUNQPQ+KJbfizoVWwcugBJnqQfGr149JKqg0hGOtu56bGH+ClWGE02mhl2qaYDLCA9q1KLGg2p/MF56iM+v0URQr+6RBc/f3xAQLrccitJ0Cm6Fers3M/2rd1ETX/oTJJDVUksVHUcqRidHsetRnihLDxxYwUczuisgQK0yMzahgQ/CWT16FVrXiWb6/LNVusjjycAKnUAYPrqAGd1CHJhAQ8Ayv8OYo58V5dz4WrTknmzmGP3I+fwDTYI8a</latexit><latexit sha1_base64="tGyfAajPxpG5KV78LHJdRwJeqC8=">AAAB8HicbZDLSgMxFIbP1Futt6pLN8EiVJAyUwRdFt24rNibtMOQSTNtaJIZkoxQSp/CjQtF3Po47nwb03YW2vpD4OM/55Bz/jDhTBvX/XZya+sbm1v57cLO7t7+QfHwqKXjVBHaJDGPVSfEmnImadMww2knURSLkNN2OLqd1dtPVGkWy4YZJ9QXeCBZxAg21nosN4LqxUNQPQ+KJbfizoVWwcugBJnqQfGr149JKqg0hGOtu56bGH+ClWGE02mhl2qaYDLCA9q1KLGg2p/MF56iM+v0URQr+6RBc/f3xAQLrccitJ0Cm6Fers3M/2rd1ETX/oTJJDVUksVHUcqRidHsetRnihLDxxYwUczuisgQK0yMzahgQ/CWT16FVrXiWb6/LNVusjjycAKnUAYPrqAGd1CHJhAQ8Ayv8OYo58V5dz4WrTknmzmGP3I+fwDTYI8a</latexit><latexit sha1_base64="tGyfAajPxpG5KV78LHJdRwJeqC8=">AAAB8HicbZDLSgMxFIbP1Futt6pLN8EiVJAyUwRdFt24rNibtMOQSTNtaJIZkoxQSp/CjQtF3Po47nwb03YW2vpD4OM/55Bz/jDhTBvX/XZya+sbm1v57cLO7t7+QfHwqKXjVBHaJDGPVSfEmnImadMww2knURSLkNN2OLqd1dtPVGkWy4YZJ9QXeCBZxAg21nosN4LqxUNQPQ+KJbfizoVWwcugBJnqQfGr149JKqg0hGOtu56bGH+ClWGE02mhl2qaYDLCA9q1KLGg2p/MF56iM+v0URQr+6RBc/f3xAQLrccitJ0Cm6Fers3M/2rd1ETX/oTJJDVUksVHUcqRidHsetRnihLDxxYwUczuisgQK0yMzahgQ/CWT16FVrXiWb6/LNVusjjycAKnUAYPrqAGd1CHJhAQ8Ayv8OYo58V5dz4WrTknmzmGP3I+fwDTYI8a</latexit><latexit sha1_base64="tGyfAajPxpG5KV78LHJdRwJeqC8=">AAAB8HicbZDLSgMxFIbP1Futt6pLN8EiVJAyUwRdFt24rNibtMOQSTNtaJIZkoxQSp/CjQtF3Po47nwb03YW2vpD4OM/55Bz/jDhTBvX/XZya+sbm1v57cLO7t7+QfHwqKXjVBHaJDGPVSfEmnImadMww2knURSLkNN2OLqd1dtPVGkWy4YZJ9QXeCBZxAg21nosN4LqxUNQPQ+KJbfizoVWwcugBJnqQfGr149JKqg0hGOtu56bGH+ClWGE02mhl2qaYDLCA9q1KLGg2p/MF56iM+v0URQr+6RBc/f3xAQLrccitJ0Cm6Fers3M/2rd1ETX/oTJJDVUksVHUcqRidHsetRnihLDxxYwUczuisgQK0yMzahgQ/CWT16FVrXiWb6/LNVusjjycAKnUAYPrqAGd1CHJhAQ8Ayv8OYo58V5dz4WrTknmzmGP3I+fwDTYI8a</latexit>

(T3, S3)
<latexit sha1_base64="Q49P4hjcTJwa2oy5Lu4MV5dzIiE=">AAAB8HicbZDLSgMxFIbPeK31VnXpJliEClJmrKDLohuXFXuTdhgyaaYNTTJDkhFK6VO4caGIWx/HnW9j2s5CW38IfPznHHLOHyacaeO6387K6tr6xmZuK7+9s7u3Xzg4bOo4VYQ2SMxj1Q6xppxJ2jDMcNpOFMUi5LQVDm+n9dYTVZrFsm5GCfUF7ksWMYKNtR5L9aBy/hBUzoJC0S27M6Fl8DIoQqZaUPjq9mKSCioN4Vjrjucmxh9jZRjhdJLvppommAxxn3YsSiyo9sezhSfo1Do9FMXKPmnQzP09McZC65EIbafAZqAXa1Pzv1onNdG1P2YySQ2VZP5RlHJkYjS9HvWYosTwkQVMFLO7IjLAChNjM8rbELzFk5eheVH2LN9fFqs3WRw5OIYTKIEHV1CFO6hBAwgIeIZXeHOU8+K8Ox/z1hUnmzmCP3I+fwDWbo8c</latexit><latexit sha1_base64="Q49P4hjcTJwa2oy5Lu4MV5dzIiE=">AAAB8HicbZDLSgMxFIbPeK31VnXpJliEClJmrKDLohuXFXuTdhgyaaYNTTJDkhFK6VO4caGIWx/HnW9j2s5CW38IfPznHHLOHyacaeO6387K6tr6xmZuK7+9s7u3Xzg4bOo4VYQ2SMxj1Q6xppxJ2jDMcNpOFMUi5LQVDm+n9dYTVZrFsm5GCfUF7ksWMYKNtR5L9aBy/hBUzoJC0S27M6Fl8DIoQqZaUPjq9mKSCioN4Vjrjucmxh9jZRjhdJLvppommAxxn3YsSiyo9sezhSfo1Do9FMXKPmnQzP09McZC65EIbafAZqAXa1Pzv1onNdG1P2YySQ2VZP5RlHJkYjS9HvWYosTwkQVMFLO7IjLAChNjM8rbELzFk5eheVH2LN9fFqs3WRw5OIYTKIEHV1CFO6hBAwgIeIZXeHOU8+K8Ox/z1hUnmzmCP3I+fwDWbo8c</latexit><latexit sha1_base64="Q49P4hjcTJwa2oy5Lu4MV5dzIiE=">AAAB8HicbZDLSgMxFIbPeK31VnXpJliEClJmrKDLohuXFXuTdhgyaaYNTTJDkhFK6VO4caGIWx/HnW9j2s5CW38IfPznHHLOHyacaeO6387K6tr6xmZuK7+9s7u3Xzg4bOo4VYQ2SMxj1Q6xppxJ2jDMcNpOFMUi5LQVDm+n9dYTVZrFsm5GCfUF7ksWMYKNtR5L9aBy/hBUzoJC0S27M6Fl8DIoQqZaUPjq9mKSCioN4Vjrjucmxh9jZRjhdJLvppommAxxn3YsSiyo9sezhSfo1Do9FMXKPmnQzP09McZC65EIbafAZqAXa1Pzv1onNdG1P2YySQ2VZP5RlHJkYjS9HvWYosTwkQVMFLO7IjLAChNjM8rbELzFk5eheVH2LN9fFqs3WRw5OIYTKIEHV1CFO6hBAwgIeIZXeHOU8+K8Ox/z1hUnmzmCP3I+fwDWbo8c</latexit><latexit sha1_base64="Q49P4hjcTJwa2oy5Lu4MV5dzIiE=">AAAB8HicbZDLSgMxFIbPeK31VnXpJliEClJmrKDLohuXFXuTdhgyaaYNTTJDkhFK6VO4caGIWx/HnW9j2s5CW38IfPznHHLOHyacaeO6387K6tr6xmZuK7+9s7u3Xzg4bOo4VYQ2SMxj1Q6xppxJ2jDMcNpOFMUi5LQVDm+n9dYTVZrFsm5GCfUF7ksWMYKNtR5L9aBy/hBUzoJC0S27M6Fl8DIoQqZaUPjq9mKSCioN4Vjrjucmxh9jZRjhdJLvppommAxxn3YsSiyo9sezhSfo1Do9FMXKPmnQzP09McZC65EIbafAZqAXa1Pzv1onNdG1P2YySQ2VZP5RlHJkYjS9HvWYosTwkQVMFLO7IjLAChNjM8rbELzFk5eheVH2LN9fFqs3WRw5OIYTKIEHV1CFO6hBAwgIeIZXeHOU8+K8Ox/z1hUnmzmCP3I+fwDWbo8c</latexit>

(T4, S4)
<latexit sha1_base64="bUPFGOO+LDBe5dRYryGNmd23mW8=">AAAB8HicbZDLSgMxFIbP1Futt6pLN8EiVJAyIwVdFt24rNibtMOQSTNtaJIZkoxQSp/CjQtF3Po47nwb03YW2vpD4OM/55Bz/jDhTBvX/XZya+sbm1v57cLO7t7+QfHwqKXjVBHaJDGPVSfEmnImadMww2knURSLkNN2OLqd1dtPVGkWy4YZJ9QXeCBZxAg21nosN4LqxUNQPQ+KJbfizoVWwcugBJnqQfGr149JKqg0hGOtu56bGH+ClWGE02mhl2qaYDLCA9q1KLGg2p/MF56iM+v0URQr+6RBc/f3xAQLrccitJ0Cm6Fers3M/2rd1ETX/oTJJDVUksVHUcqRidHsetRnihLDxxYwUczuisgQK0yMzahgQ/CWT16F1mXFs3xfLdVusjjycAKnUAYPrqAGd1CHJhAQ8Ayv8OYo58V5dz4WrTknmzmGP3I+fwDZfI8e</latexit><latexit sha1_base64="bUPFGOO+LDBe5dRYryGNmd23mW8=">AAAB8HicbZDLSgMxFIbP1Futt6pLN8EiVJAyIwVdFt24rNibtMOQSTNtaJIZkoxQSp/CjQtF3Po47nwb03YW2vpD4OM/55Bz/jDhTBvX/XZya+sbm1v57cLO7t7+QfHwqKXjVBHaJDGPVSfEmnImadMww2knURSLkNN2OLqd1dtPVGkWy4YZJ9QXeCBZxAg21nosN4LqxUNQPQ+KJbfizoVWwcugBJnqQfGr149JKqg0hGOtu56bGH+ClWGE02mhl2qaYDLCA9q1KLGg2p/MF56iM+v0URQr+6RBc/f3xAQLrccitJ0Cm6Fers3M/2rd1ETX/oTJJDVUksVHUcqRidHsetRnihLDxxYwUczuisgQK0yMzahgQ/CWT16F1mXFs3xfLdVusjjycAKnUAYPrqAGd1CHJhAQ8Ayv8OYo58V5dz4WrTknmzmGP3I+fwDZfI8e</latexit><latexit sha1_base64="bUPFGOO+LDBe5dRYryGNmd23mW8=">AAAB8HicbZDLSgMxFIbP1Futt6pLN8EiVJAyIwVdFt24rNibtMOQSTNtaJIZkoxQSp/CjQtF3Po47nwb03YW2vpD4OM/55Bz/jDhTBvX/XZya+sbm1v57cLO7t7+QfHwqKXjVBHaJDGPVSfEmnImadMww2knURSLkNN2OLqd1dtPVGkWy4YZJ9QXeCBZxAg21nosN4LqxUNQPQ+KJbfizoVWwcugBJnqQfGr149JKqg0hGOtu56bGH+ClWGE02mhl2qaYDLCA9q1KLGg2p/MF56iM+v0URQr+6RBc/f3xAQLrccitJ0Cm6Fers3M/2rd1ETX/oTJJDVUksVHUcqRidHsetRnihLDxxYwUczuisgQK0yMzahgQ/CWT16F1mXFs3xfLdVusjjycAKnUAYPrqAGd1CHJhAQ8Ayv8OYo58V5dz4WrTknmzmGP3I+fwDZfI8e</latexit><latexit sha1_base64="bUPFGOO+LDBe5dRYryGNmd23mW8=">AAAB8HicbZDLSgMxFIbP1Futt6pLN8EiVJAyIwVdFt24rNibtMOQSTNtaJIZkoxQSp/CjQtF3Po47nwb03YW2vpD4OM/55Bz/jDhTBvX/XZya+sbm1v57cLO7t7+QfHwqKXjVBHaJDGPVSfEmnImadMww2knURSLkNN2OLqd1dtPVGkWy4YZJ9QXeCBZxAg21nosN4LqxUNQPQ+KJbfizoVWwcugBJnqQfGr149JKqg0hGOtu56bGH+ClWGE02mhl2qaYDLCA9q1KLGg2p/MF56iM+v0URQr+6RBc/f3xAQLrccitJ0Cm6Fers3M/2rd1ETX/oTJJDVUksVHUcqRidHsetRnihLDxxYwUczuisgQK0yMzahgQ/CWT16F1mXFs3xfLdVusjjycAKnUAYPrqAGd1CHJhAQ8Ayv8OYo58V5dz4WrTknmzmGP3I+fwDZfI8e</latexit>

Q1
<latexit sha1_base64="qmi3xvvMh4c4Q7ZG2b98utF6CqU=">AAAB7HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxBdMW2lA22027dLMJuxOhhP4GLx4U8eoP8ua/cdvmoK0vLDy8M8POvGEqhUHX/XZKG5tb2zvl3cre/sHhUfX4pG2STDPus0QmuhtSw6VQ3EeBkndTzWkcSt4JJ/fzeueJayMS9YjTlAcxHSkRCUbRWn5rkHuzQbXm1t2FyDp4BdSgUHNQ/eoPE5bFXCGT1Jie56YY5FSjYJLPKv3M8JSyCR3xnkVFY26CfLHsjFxYZ0iiRNunkCzc3xM5jY2ZxqHtjCmOzWptbv5X62UY3Qa5UGmGXLHlR1EmCSZkfjkZCs0ZyqkFyrSwuxI2ppoytPlUbAje6snr0L6qe5Zb17XGXRFHGc7gHC7BgxtowAM0wQcGAp7hFd4c5bw4787HsrXkFDOn8EfO5w+UkI6F</latexit><latexit sha1_base64="qmi3xvvMh4c4Q7ZG2b98utF6CqU=">AAAB7HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxBdMW2lA22027dLMJuxOhhP4GLx4U8eoP8ua/cdvmoK0vLDy8M8POvGEqhUHX/XZKG5tb2zvl3cre/sHhUfX4pG2STDPus0QmuhtSw6VQ3EeBkndTzWkcSt4JJ/fzeueJayMS9YjTlAcxHSkRCUbRWn5rkHuzQbXm1t2FyDp4BdSgUHNQ/eoPE5bFXCGT1Jie56YY5FSjYJLPKv3M8JSyCR3xnkVFY26CfLHsjFxYZ0iiRNunkCzc3xM5jY2ZxqHtjCmOzWptbv5X62UY3Qa5UGmGXLHlR1EmCSZkfjkZCs0ZyqkFyrSwuxI2ppoytPlUbAje6snr0L6qe5Zb17XGXRFHGc7gHC7BgxtowAM0wQcGAp7hFd4c5bw4787HsrXkFDOn8EfO5w+UkI6F</latexit><latexit sha1_base64="qmi3xvvMh4c4Q7ZG2b98utF6CqU=">AAAB7HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxBdMW2lA22027dLMJuxOhhP4GLx4U8eoP8ua/cdvmoK0vLDy8M8POvGEqhUHX/XZKG5tb2zvl3cre/sHhUfX4pG2STDPus0QmuhtSw6VQ3EeBkndTzWkcSt4JJ/fzeueJayMS9YjTlAcxHSkRCUbRWn5rkHuzQbXm1t2FyDp4BdSgUHNQ/eoPE5bFXCGT1Jie56YY5FSjYJLPKv3M8JSyCR3xnkVFY26CfLHsjFxYZ0iiRNunkCzc3xM5jY2ZxqHtjCmOzWptbv5X62UY3Qa5UGmGXLHlR1EmCSZkfjkZCs0ZyqkFyrSwuxI2ppoytPlUbAje6snr0L6qe5Zb17XGXRFHGc7gHC7BgxtowAM0wQcGAp7hFd4c5bw4787HsrXkFDOn8EfO5w+UkI6F</latexit><latexit sha1_base64="qmi3xvvMh4c4Q7ZG2b98utF6CqU=">AAAB7HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxBdMW2lA22027dLMJuxOhhP4GLx4U8eoP8ua/cdvmoK0vLDy8M8POvGEqhUHX/XZKG5tb2zvl3cre/sHhUfX4pG2STDPus0QmuhtSw6VQ3EeBkndTzWkcSt4JJ/fzeueJayMS9YjTlAcxHSkRCUbRWn5rkHuzQbXm1t2FyDp4BdSgUHNQ/eoPE5bFXCGT1Jie56YY5FSjYJLPKv3M8JSyCR3xnkVFY26CfLHsjFxYZ0iiRNunkCzc3xM5jY2ZxqHtjCmOzWptbv5X62UY3Qa5UGmGXLHlR1EmCSZkfjkZCs0ZyqkFyrSwuxI2ppoytPlUbAje6snr0L6qe5Zb17XGXRFHGc7gHC7BgxtowAM0wQcGAp7hFd4c5bw4787HsrXkFDOn8EfO5w+UkI6F</latexit>

Q2
<latexit sha1_base64="4kNByyN6rlav46D5UA6hFpf9DXk=">AAAB7HicbZBNS8NAEIYnftb6VfXoZbEInkpSBD0WvXhswbSFNpTNdtIu3WzC7kYoob/BiwdFvPqDvPlv3LY5aOsLCw/vzLAzb5gKro3rfjsbm1vbO7ulvfL+weHRceXktK2TTDH0WSIS1Q2pRsEl+oYbgd1UIY1DgZ1wcj+vd55QaZ7IRzNNMYjpSPKIM2qs5bcGeX02qFTdmrsQWQevgCoUag4qX/1hwrIYpWGCat3z3NQEOVWGM4Gzcj/TmFI2oSPsWZQ0Rh3ki2Vn5NI6QxIlyj5pyML9PZHTWOtpHNrOmJqxXq3Nzf9qvcxEt0HOZZoZlGz5UZQJYhIyv5wMuUJmxNQCZYrbXQkbU0WZsfmUbQje6snr0K7XPMut62rjroijBOdwAVfgwQ004AGa4AMDDs/wCm+OdF6cd+dj2brhFDNn8EfO5w+WFY6G</latexit><latexit sha1_base64="4kNByyN6rlav46D5UA6hFpf9DXk=">AAAB7HicbZBNS8NAEIYnftb6VfXoZbEInkpSBD0WvXhswbSFNpTNdtIu3WzC7kYoob/BiwdFvPqDvPlv3LY5aOsLCw/vzLAzb5gKro3rfjsbm1vbO7ulvfL+weHRceXktK2TTDH0WSIS1Q2pRsEl+oYbgd1UIY1DgZ1wcj+vd55QaZ7IRzNNMYjpSPKIM2qs5bcGeX02qFTdmrsQWQevgCoUag4qX/1hwrIYpWGCat3z3NQEOVWGM4Gzcj/TmFI2oSPsWZQ0Rh3ki2Vn5NI6QxIlyj5pyML9PZHTWOtpHNrOmJqxXq3Nzf9qvcxEt0HOZZoZlGz5UZQJYhIyv5wMuUJmxNQCZYrbXQkbU0WZsfmUbQje6snr0K7XPMut62rjroijBOdwAVfgwQ004AGa4AMDDs/wCm+OdF6cd+dj2brhFDNn8EfO5w+WFY6G</latexit><latexit sha1_base64="4kNByyN6rlav46D5UA6hFpf9DXk=">AAAB7HicbZBNS8NAEIYnftb6VfXoZbEInkpSBD0WvXhswbSFNpTNdtIu3WzC7kYoob/BiwdFvPqDvPlv3LY5aOsLCw/vzLAzb5gKro3rfjsbm1vbO7ulvfL+weHRceXktK2TTDH0WSIS1Q2pRsEl+oYbgd1UIY1DgZ1wcj+vd55QaZ7IRzNNMYjpSPKIM2qs5bcGeX02qFTdmrsQWQevgCoUag4qX/1hwrIYpWGCat3z3NQEOVWGM4Gzcj/TmFI2oSPsWZQ0Rh3ki2Vn5NI6QxIlyj5pyML9PZHTWOtpHNrOmJqxXq3Nzf9qvcxEt0HOZZoZlGz5UZQJYhIyv5wMuUJmxNQCZYrbXQkbU0WZsfmUbQje6snr0K7XPMut62rjroijBOdwAVfgwQ004AGa4AMDDs/wCm+OdF6cd+dj2brhFDNn8EfO5w+WFY6G</latexit><latexit sha1_base64="4kNByyN6rlav46D5UA6hFpf9DXk=">AAAB7HicbZBNS8NAEIYnftb6VfXoZbEInkpSBD0WvXhswbSFNpTNdtIu3WzC7kYoob/BiwdFvPqDvPlv3LY5aOsLCw/vzLAzb5gKro3rfjsbm1vbO7ulvfL+weHRceXktK2TTDH0WSIS1Q2pRsEl+oYbgd1UIY1DgZ1wcj+vd55QaZ7IRzNNMYjpSPKIM2qs5bcGeX02qFTdmrsQWQevgCoUag4qX/1hwrIYpWGCat3z3NQEOVWGM4Gzcj/TmFI2oSPsWZQ0Rh3ki2Vn5NI6QxIlyj5pyML9PZHTWOtpHNrOmJqxXq3Nzf9qvcxEt0HOZZoZlGz5UZQJYhIyv5wMuUJmxNQCZYrbXQkbU0WZsfmUbQje6snr0K7XPMut62rjroijBOdwAVfgwQ004AGa4AMDDs/wCm+OdF6cd+dj2brhFDNn8EfO5w+WFY6G</latexit>

Prozessführung im Detail

1. Reversible isochore Wärmezufuhr

Einspritzen und Zünden des Kraftstoffs

2. Adiabatische Expansion

Arbeitsleistung

3. Isochore Wärmeabgabe

Ausblasen Abgas und Ansaugen Frischluft

4. Adiabatische Kompression

Verdichten der angesaugten Luft

Wirkungsgrad: η ≤ 1−
(

V1
V4

)γ−1
⇒ Übungsaufgabe In

einer vorherigen Version der Folien waren hier V1 und V4 vertauscht!
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6. THERMODYNAMISCHE PROZESSE

Kenngrößen:

Verbrennungstemperatur: 2000 - 2500 ◦C

Abgastemperatur: 700 - 1000 ◦C

Verdichtungstemperatur: 350 - 600 ◦C

Verdichtungsdruck: 12 - 18 bar

Typischer Wirkungsgrad: 40%
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6. THERMODYNAMISCHE PROZESSE

Gasturbine:

Abluft

Zufuhr

Heisse 
komprimiert 

Luft

(P0, T0)
<latexit sha1_base64="gMt6W04XNSjWpnKHdpDU6hIVfaM=">AAAB8XicbZDLSgMxFIZP6q3WW9Wlm2ARKkiZEUGXRTcuK/SG7TBk0kwbmskMSUYoQ9/CjQtF3Po27nwb03YW2vpD4OM/55Bz/iARXBvH+UaFtfWNza3idmlnd2//oHx41NZxqihr0VjEqhsQzQSXrGW4EaybKEaiQLBOML6b1TtPTGkey6aZJMyLyFDykFNirPVYbfjOBW76zrlfrjg1Zy68Cm4OFcjV8Mtf/UFM04hJQwXRuuc6ifEyogyngk1L/VSzhNAxGbKeRUkipr1svvEUn1lngMNY2ScNnru/JzISaT2JAtsZETPSy7WZ+V+tl5rwxsu4TFLDJF18FKYCmxjPzscDrhg1YmKBUMXtrpiOiCLU2JBKNgR3+eRVaF/WXMsPV5X6bR5HEU7gFKrgwjXU4R4a0AIKEp7hFd6QRi/oHX0sWgsonzmGP0KfPx/Vjz0=</latexit><latexit sha1_base64="gMt6W04XNSjWpnKHdpDU6hIVfaM=">AAAB8XicbZDLSgMxFIZP6q3WW9Wlm2ARKkiZEUGXRTcuK/SG7TBk0kwbmskMSUYoQ9/CjQtF3Po27nwb03YW2vpD4OM/55Bz/iARXBvH+UaFtfWNza3idmlnd2//oHx41NZxqihr0VjEqhsQzQSXrGW4EaybKEaiQLBOML6b1TtPTGkey6aZJMyLyFDykFNirPVYbfjOBW76zrlfrjg1Zy68Cm4OFcjV8Mtf/UFM04hJQwXRuuc6ifEyogyngk1L/VSzhNAxGbKeRUkipr1svvEUn1lngMNY2ScNnru/JzISaT2JAtsZETPSy7WZ+V+tl5rwxsu4TFLDJF18FKYCmxjPzscDrhg1YmKBUMXtrpiOiCLU2JBKNgR3+eRVaF/WXMsPV5X6bR5HEU7gFKrgwjXU4R4a0AIKEp7hFd6QRi/oHX0sWgsonzmGP0KfPx/Vjz0=</latexit><latexit sha1_base64="gMt6W04XNSjWpnKHdpDU6hIVfaM=">AAAB8XicbZDLSgMxFIZP6q3WW9Wlm2ARKkiZEUGXRTcuK/SG7TBk0kwbmskMSUYoQ9/CjQtF3Po27nwb03YW2vpD4OM/55Bz/iARXBvH+UaFtfWNza3idmlnd2//oHx41NZxqihr0VjEqhsQzQSXrGW4EaybKEaiQLBOML6b1TtPTGkey6aZJMyLyFDykFNirPVYbfjOBW76zrlfrjg1Zy68Cm4OFcjV8Mtf/UFM04hJQwXRuuc6ifEyogyngk1L/VSzhNAxGbKeRUkipr1svvEUn1lngMNY2ScNnru/JzISaT2JAtsZETPSy7WZ+V+tl5rwxsu4TFLDJF18FKYCmxjPzscDrhg1YmKBUMXtrpiOiCLU2JBKNgR3+eRVaF/WXMsPV5X6bR5HEU7gFKrgwjXU4R4a0AIKEp7hFd6QRi/oHX0sWgsonzmGP0KfPx/Vjz0=</latexit><latexit sha1_base64="gMt6W04XNSjWpnKHdpDU6hIVfaM=">AAAB8XicbZDLSgMxFIZP6q3WW9Wlm2ARKkiZEUGXRTcuK/SG7TBk0kwbmskMSUYoQ9/CjQtF3Po27nwb03YW2vpD4OM/55Bz/iARXBvH+UaFtfWNza3idmlnd2//oHx41NZxqihr0VjEqhsQzQSXrGW4EaybKEaiQLBOML6b1TtPTGkey6aZJMyLyFDykFNirPVYbfjOBW76zrlfrjg1Zy68Cm4OFcjV8Mtf/UFM04hJQwXRuuc6ifEyogyngk1L/VSzhNAxGbKeRUkipr1svvEUn1lngMNY2ScNnru/JzISaT2JAtsZETPSy7WZ+V+tl5rwxsu4TFLDJF18FKYCmxjPzscDrhg1YmKBUMXtrpiOiCLU2JBKNgR3+eRVaF/WXMsPV5X6bR5HEU7gFKrgwjXU4R4a0AIKEp7hFd6QRi/oHX0sWgsonzmGP0KfPx/Vjz0=</latexit>

(P1, T1)
<latexit sha1_base64="qtaNg4jrHhm42xT4cOs6nQP9Pnk=">AAAB8XicbZDLSgMxFIZP6q3WW9Wlm2ARKkiZEUGXRTcuK/SG7TBk0kwbmskMSUYoQ9/CjQtF3Po27nwb03YW2vpD4OM/55Bz/iARXBvH+UaFtfWNza3idmlnd2//oHx41NZxqihr0VjEqhsQzQSXrGW4EaybKEaiQLBOML6b1TtPTGkey6aZJMyLyFDykFNirPVYbfjuBW767rlfrjg1Zy68Cm4OFcjV8Mtf/UFM04hJQwXRuuc6ifEyogyngk1L/VSzhNAxGbKeRUkipr1svvEUn1lngMNY2ScNnru/JzISaT2JAtsZETPSy7WZ+V+tl5rwxsu4TFLDJF18FKYCmxjPzscDrhg1YmKBUMXtrpiOiCLU2JBKNgR3+eRVaF/WXMsPV5X6bR5HEU7gFKrgwjXU4R4a0AIKEp7hFd6QRi/oHX0sWgsonzmGP0KfPyLkjz8=</latexit><latexit sha1_base64="qtaNg4jrHhm42xT4cOs6nQP9Pnk=">AAAB8XicbZDLSgMxFIZP6q3WW9Wlm2ARKkiZEUGXRTcuK/SG7TBk0kwbmskMSUYoQ9/CjQtF3Po27nwb03YW2vpD4OM/55Bz/iARXBvH+UaFtfWNza3idmlnd2//oHx41NZxqihr0VjEqhsQzQSXrGW4EaybKEaiQLBOML6b1TtPTGkey6aZJMyLyFDykFNirPVYbfjuBW767rlfrjg1Zy68Cm4OFcjV8Mtf/UFM04hJQwXRuuc6ifEyogyngk1L/VSzhNAxGbKeRUkipr1svvEUn1lngMNY2ScNnru/JzISaT2JAtsZETPSy7WZ+V+tl5rwxsu4TFLDJF18FKYCmxjPzscDrhg1YmKBUMXtrpiOiCLU2JBKNgR3+eRVaF/WXMsPV5X6bR5HEU7gFKrgwjXU4R4a0AIKEp7hFd6QRi/oHX0sWgsonzmGP0KfPyLkjz8=</latexit><latexit sha1_base64="qtaNg4jrHhm42xT4cOs6nQP9Pnk=">AAAB8XicbZDLSgMxFIZP6q3WW9Wlm2ARKkiZEUGXRTcuK/SG7TBk0kwbmskMSUYoQ9/CjQtF3Po27nwb03YW2vpD4OM/55Bz/iARXBvH+UaFtfWNza3idmlnd2//oHx41NZxqihr0VjEqhsQzQSXrGW4EaybKEaiQLBOML6b1TtPTGkey6aZJMyLyFDykFNirPVYbfjuBW767rlfrjg1Zy68Cm4OFcjV8Mtf/UFM04hJQwXRuuc6ifEyogyngk1L/VSzhNAxGbKeRUkipr1svvEUn1lngMNY2ScNnru/JzISaT2JAtsZETPSy7WZ+V+tl5rwxsu4TFLDJF18FKYCmxjPzscDrhg1YmKBUMXtrpiOiCLU2JBKNgR3+eRVaF/WXMsPV5X6bR5HEU7gFKrgwjXU4R4a0AIKEp7hFd6QRi/oHX0sWgsonzmGP0KfPyLkjz8=</latexit><latexit sha1_base64="qtaNg4jrHhm42xT4cOs6nQP9Pnk=">AAAB8XicbZDLSgMxFIZP6q3WW9Wlm2ARKkiZEUGXRTcuK/SG7TBk0kwbmskMSUYoQ9/CjQtF3Po27nwb03YW2vpD4OM/55Bz/iARXBvH+UaFtfWNza3idmlnd2//oHx41NZxqihr0VjEqhsQzQSXrGW4EaybKEaiQLBOML6b1TtPTGkey6aZJMyLyFDykFNirPVYbfjuBW767rlfrjg1Zy68Cm4OFcjV8Mtf/UFM04hJQwXRuuc6ifEyogyngk1L/VSzhNAxGbKeRUkipr1svvEUn1lngMNY2ScNnru/JzISaT2JAtsZETPSy7WZ+V+tl5rwxsu4TFLDJF18FKYCmxjPzscDrhg1YmKBUMXtrpiOiCLU2JBKNgR3+eRVaF/WXMsPV5X6bR5HEU7gFKrgwjXU4R4a0AIKEp7hFd6QRi/oHX0sWgsonzmGP0KfPyLkjz8=</latexit>

adiabatische Expansion

�Q = 0
<latexit sha1_base64="B249oJX3PBZaD/ldC4cpJU7zqOU=">AAAB83icbZBNS8NAEIYn9avWr6pHL4tF8FQSEfQiFL14bMF+QBPKZrNpl242YXcilNK/4cWDIl79M978N27bHLT6wsLDOzPM7BtmUhh03S+ntLa+sblV3q7s7O7tH1QPjzomzTXjbZbKVPdCargUirdRoOS9THOahJJ3w/HdvN595NqIVD3gJONBQodKxIJRtJbvR1wiJS1yQ9xBtebW3YXIX/AKqEGh5qD66UcpyxOukElqTN9zMwymVKNgks8qfm54RtmYDnnfoqIJN8F0cfOMnFknInGq7VNIFu7PiSlNjJkkoe1MKI7Mam1u/lfr5xhfB1Ohshy5YstFcS4JpmQeAImE5gzlxAJlWthbCRtRTRnamCo2BG/1y3+hc1H3LLcua43bIo4ynMApnIMHV9CAe2hCGxhk8AQv8OrkzrPz5rwvW0tOMXMMv+R8fAMyJ5B2</latexit><latexit sha1_base64="B249oJX3PBZaD/ldC4cpJU7zqOU=">AAAB83icbZBNS8NAEIYn9avWr6pHL4tF8FQSEfQiFL14bMF+QBPKZrNpl242YXcilNK/4cWDIl79M978N27bHLT6wsLDOzPM7BtmUhh03S+ntLa+sblV3q7s7O7tH1QPjzomzTXjbZbKVPdCargUirdRoOS9THOahJJ3w/HdvN595NqIVD3gJONBQodKxIJRtJbvR1wiJS1yQ9xBtebW3YXIX/AKqEGh5qD66UcpyxOukElqTN9zMwymVKNgks8qfm54RtmYDnnfoqIJN8F0cfOMnFknInGq7VNIFu7PiSlNjJkkoe1MKI7Mam1u/lfr5xhfB1Ohshy5YstFcS4JpmQeAImE5gzlxAJlWthbCRtRTRnamCo2BG/1y3+hc1H3LLcua43bIo4ynMApnIMHV9CAe2hCGxhk8AQv8OrkzrPz5rwvW0tOMXMMv+R8fAMyJ5B2</latexit><latexit sha1_base64="B249oJX3PBZaD/ldC4cpJU7zqOU=">AAAB83icbZBNS8NAEIYn9avWr6pHL4tF8FQSEfQiFL14bMF+QBPKZrNpl242YXcilNK/4cWDIl79M978N27bHLT6wsLDOzPM7BtmUhh03S+ntLa+sblV3q7s7O7tH1QPjzomzTXjbZbKVPdCargUirdRoOS9THOahJJ3w/HdvN595NqIVD3gJONBQodKxIJRtJbvR1wiJS1yQ9xBtebW3YXIX/AKqEGh5qD66UcpyxOukElqTN9zMwymVKNgks8qfm54RtmYDnnfoqIJN8F0cfOMnFknInGq7VNIFu7PiSlNjJkkoe1MKI7Mam1u/lfr5xhfB1Ohshy5YstFcS4JpmQeAImE5gzlxAJlWthbCRtRTRnamCo2BG/1y3+hc1H3LLcua43bIo4ynMApnIMHV9CAe2hCGxhk8AQv8OrkzrPz5rwvW0tOMXMMv+R8fAMyJ5B2</latexit><latexit sha1_base64="B249oJX3PBZaD/ldC4cpJU7zqOU=">AAAB83icbZBNS8NAEIYn9avWr6pHL4tF8FQSEfQiFL14bMF+QBPKZrNpl242YXcilNK/4cWDIl79M978N27bHLT6wsLDOzPM7BtmUhh03S+ntLa+sblV3q7s7O7tH1QPjzomzTXjbZbKVPdCargUirdRoOS9THOahJJ3w/HdvN595NqIVD3gJONBQodKxIJRtJbvR1wiJS1yQ9xBtebW3YXIX/AKqEGh5qD66UcpyxOukElqTN9zMwymVKNgks8qfm54RtmYDnnfoqIJN8F0cfOMnFknInGq7VNIFu7PiSlNjJkkoe1MKI7Mam1u/lfr5xhfB1Ohshy5YstFcS4JpmQeAImE5gzlxAJlWthbCRtRTRnamCo2BG/1y3+hc1H3LLcua43bIo4ynMApnIMHV9CAe2hCGxhk8AQv8OrkzrPz5rwvW0tOMXMMv+R8fAMyJ5B2</latexit>

δQ = 0⇒ geleistete Arbeit:

W = −∆U = CV (T0 − T1)
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6. THERMODYNAMISCHE PROZESSE

Adiabatische Expansion: P1V γ
1 = P0V γ

0 ⇒ P1−γ
1 T γ1 = P1−γ

0 T γ0

Zum Beispiel für Luft: γ = f+2
f = 1.4 (Luft: f = 5)

⇒ T1
T0

=
(

P1
P0

) γ−1
γ

bzw.

W = CV T0

(
1−

(
P1

P0

) γ−1
γ

)

Beispiel: Temperatur der Abluft für (P0,T0) = (10 bar, 1000◦C), es ist
P1 = 1 bar ⇒ T0 = 659 K
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6. THERMODYNAMISCHE PROZESSE
Leistung: Lmax = I0

V0
W mit I0 Volumenstrom (m3

s )

z.B. mit den Nennwerten von vorhin: Lmax = 0.44 MW
Luft: CP = 1 kJ/(kg · K), CV = CP/γ

Aber: Kein Kreislauf⇒ Teil dieser Leistung muss wieder zum Verdichten des
Gases eingesetzt werden

Joules-Prozess:

Verdichtung (adiabatisch)

Wärmezufuhr (isobar)

Expansion (adiabatisch)

Wärmeabfuhr (isobar)
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6. THERMODYNAMISCHE PROZESSE

Wirkungsgrad Joules-Prozess: η = 1−
(

Pa
Pb

) γ−1
γ

(Pa = p1,Pb = p2 in der Notation der letzten Folie)

Für η ≈ 50%→ Lnutz
Lmax

≈ 80%
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6. THERMODYNAMISCHE PROZESSE

6.5 Kältemaschinen und Kraftwärmekopplung
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Abbildung 16.5 a) Das Prinzip der Kältemaschine. Sie nimmt die Wärmemen-
ge Qk aus einem Wärmereservoir mit der tieferen Temperatur Tk auf und gibt
unter Ausnutzung der zugeführten Arbeit W die Wärmemenge jQwj an das wär-
mere Reservoir mit der Temperatur Tw ab. b) Der Aufbau eines Kühlschranks und
die beiden an ihm übertragenen Wärmemengen.

bestimmte Wärmemenge von einem kälteren Reservoir voll-
ständig in ein wärmeres zu übertragen.

ZWEITER HAUPTSATZ: FORMULIERUNG FÜR KÄLTEMASCHINEN

Wäre dieses Prinzip nicht gültig, würden unsere Kühlschränke
und Klimaanlagen keinerlei Energie benötigen. Wie leistungs-
fähig bzw. effizient eine Kältemaschine arbeitet, bemisst sich
nach dem Quotienten Qk=W , also nach dem Verhältnis der aus
dem kälteren Reservoir aufgenommenen Wärme zu der an ihr
aufgewendeten Arbeit (diese entspricht der aus dem Stromnetz
zugeführten elektrischen Energie). Der Wirkungsgrad einer
Kältemaschine ist definiert als

"KM D Qk

W
: (16.3)

DEFINITION DES WIRKUNGSGRADS EINER KÄLTEMASCHINE

Man nennt "KM meist Leistungszahl (oder auch COP, coef-
ficient of performance). Die Bezeichnung „Leistungszahl“ ist
jedoch vorzuziehen, denn "KM ist – im Gegensatz zu einem
Wirkungsgrad – größer als 1. Je größer die Leistungszahl ist,
desto effizienter arbeitet die Kältemaschine, z. B. die Klimaan-
lage oder der Kühlschrank. In der Praxis liegt "KM oft zwischen
5 und 6 (Beispiel 16.3). Der Wert von "KM kann gemäß der
Kältemaschinen-Formulierung des Zweiten Hauptsatzes nicht
unendlich groß werden (genauso wie der Wirkungsgrad " einer
Wärmekraftmaschine nicht 1 sein kann).

Beispiel 16.3:Eiswürfel produzieren

Sie haben gerade noch eine halbe Stunde Zeit, bis Ih-
re Gäste zur Grillparty eintreffen. Entsetzt stellen Sie
fest, dass Sie keine Eiswürfel für die Getränke ha-
ben. Also gießen Sie schnell 1,00 l Leitungswasser mit
10,0 ıC in eine Eisschale und stellen sie in das Ge-
frierfach. Sind die Eiswürfel fertig, wenn Ihre Gäste
eintreffen? Ihr Gefrierschrank hat laut Hersteller-
angabe eine Leistungszahl von 5,5 und nimmt eine
elektrische Leistung von 550W auf. Nehmen Sie an,
dass 10% dieser Leistung zum Kühlen des Wassers in
der Eisschale genutzt werden.

Problembeschreibung: Die Leistung ist definiert als
Energie pro Zeit. Die Leistung ist hier gegeben, und wir
müssen die Zeit berechnen, die der Kühlschrank benötigt,
das Wasser in Eis umzuwandeln. Die zugeführte Arbeit
W hängt mit der Wärmemenge Qk über "KM D W=Qk zu-
sammen. Um Qk zu ermitteln, ist zu berechnen, wie viel
Wärme von dem einen Liter Wasser abgegeben werden
muss, damit er zu Eis wird.

Lösung: 1. Die benötigte Zeitspanne !t ergibt sich aus
der Leistung P und der zugeführten Arbeit W:

P D W=!t also !t D W=P

2. Die Arbeit W hängt mit der Leistungszahl "KM und der
ausgetauschtenWärmemengeQk folgendermaßen zusam-
men:

W D Qk

"KM

3. Die vom Gefrierfach aufzunehmende WärmemengeQk
setzt sich aus zwei Teilen zusammen, nämlich aus der
Wärmemenge Q0 zum Abkühlen des Wassers auf 0 ıC
und der Wärmemenge Qg zum Gefrieren des Wassers
bei 0 ıC:

Qk D Q0 CQg

Bisher: Wärmetransport von heißen zum
kalten Reservoir zur Erzeugung von Arbeit
betrachtet.

Das Spiel können wir umdrehen: Re-
versibiltät der (idealen) Prozesse

→ Kraft-Wärmemaschine (KWM)

Prinzip:

Wärmemenge Qk aus einem Wärmereservoir
mit Tk wird entnommen

Unter Ausnutzung der zugeführten Arbeit W
wird |Qw | an wärmeres Reservoir abgebeben
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6. THERMODYNAMISCHE PROZESSE
Beispiel: Kühlschrank
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Abbildung 16.5 a) Das Prinzip der Kältemaschine. Sie nimmt die Wärmemen-
ge Qk aus einem Wärmereservoir mit der tieferen Temperatur Tk auf und gibt
unter Ausnutzung der zugeführten Arbeit W die Wärmemenge jQwj an das wär-
mere Reservoir mit der Temperatur Tw ab. b) Der Aufbau eines Kühlschranks und
die beiden an ihm übertragenen Wärmemengen.

bestimmte Wärmemenge von einem kälteren Reservoir voll-
ständig in ein wärmeres zu übertragen.

ZWEITER HAUPTSATZ: FORMULIERUNG FÜR KÄLTEMASCHINEN

Wäre dieses Prinzip nicht gültig, würden unsere Kühlschränke
und Klimaanlagen keinerlei Energie benötigen. Wie leistungs-
fähig bzw. effizient eine Kältemaschine arbeitet, bemisst sich
nach dem Quotienten Qk=W , also nach dem Verhältnis der aus
dem kälteren Reservoir aufgenommenen Wärme zu der an ihr
aufgewendeten Arbeit (diese entspricht der aus dem Stromnetz
zugeführten elektrischen Energie). Der Wirkungsgrad einer
Kältemaschine ist definiert als

"KM D Qk

W
: (16.3)

DEFINITION DES WIRKUNGSGRADS EINER KÄLTEMASCHINE

Man nennt "KM meist Leistungszahl (oder auch COP, coef-
ficient of performance). Die Bezeichnung „Leistungszahl“ ist
jedoch vorzuziehen, denn "KM ist – im Gegensatz zu einem
Wirkungsgrad – größer als 1. Je größer die Leistungszahl ist,
desto effizienter arbeitet die Kältemaschine, z. B. die Klimaan-
lage oder der Kühlschrank. In der Praxis liegt "KM oft zwischen
5 und 6 (Beispiel 16.3). Der Wert von "KM kann gemäß der
Kältemaschinen-Formulierung des Zweiten Hauptsatzes nicht
unendlich groß werden (genauso wie der Wirkungsgrad " einer
Wärmekraftmaschine nicht 1 sein kann).

Beispiel 16.3:Eiswürfel produzieren

Sie haben gerade noch eine halbe Stunde Zeit, bis Ih-
re Gäste zur Grillparty eintreffen. Entsetzt stellen Sie
fest, dass Sie keine Eiswürfel für die Getränke ha-
ben. Also gießen Sie schnell 1,00 l Leitungswasser mit
10,0 ıC in eine Eisschale und stellen sie in das Ge-
frierfach. Sind die Eiswürfel fertig, wenn Ihre Gäste
eintreffen? Ihr Gefrierschrank hat laut Hersteller-
angabe eine Leistungszahl von 5,5 und nimmt eine
elektrische Leistung von 550W auf. Nehmen Sie an,
dass 10% dieser Leistung zum Kühlen des Wassers in
der Eisschale genutzt werden.

Problembeschreibung: Die Leistung ist definiert als
Energie pro Zeit. Die Leistung ist hier gegeben, und wir
müssen die Zeit berechnen, die der Kühlschrank benötigt,
das Wasser in Eis umzuwandeln. Die zugeführte Arbeit
W hängt mit der Wärmemenge Qk über "KM D W=Qk zu-
sammen. Um Qk zu ermitteln, ist zu berechnen, wie viel
Wärme von dem einen Liter Wasser abgegeben werden
muss, damit er zu Eis wird.

Lösung: 1. Die benötigte Zeitspanne !t ergibt sich aus
der Leistung P und der zugeführten Arbeit W:

P D W=!t also !t D W=P

2. Die Arbeit W hängt mit der Leistungszahl "KM und der
ausgetauschtenWärmemengeQk folgendermaßen zusam-
men:

W D Qk

"KM

3. Die vom Gefrierfach aufzunehmende WärmemengeQk
setzt sich aus zwei Teilen zusammen, nämlich aus der
Wärmemenge Q0 zum Abkühlen des Wassers auf 0 ıC
und der Wärmemenge Qg zum Gefrieren des Wassers
bei 0 ıC:

Qk D Q0 CQg

Der Wirkungsgrad einer Kältemas-
chine ist definiert als

ε =
Qk

W
=

1
η
− 1

(η: Wirkungsgrad Wärmekraftmaschine)

Da ε größer sein kann als 1
→ Leistungszahl
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6. THERMODYNAMISCHE PROZESSE
Beispiel: Kühlschrank

Th = 293 K; Tk = 278 K ⇒ ηmax = 5.1 % ⇒
Qk

W
= 18.5

d.h. mit der elektrischen Energie 1 KJ wird die Kühlenergie 18.5 KJ erzeugt!

Weitere Anwendungen:

Wärmepumpe:

Dem warmen Reservoir wird die Wärme Qh zu Heizzwecken zugeführt

Qw

W
=

1
η

=
Tw

Tw − Tk

→ Besonders effizient bei kleinen
Temperaturdifferenzen ∆T = Tw − Tk

→ Klassische Heizung: Umwandlung Energie alleine in Wärme (Qw = W )
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Heizleistung versus Aussentemperatur (Tk ) bei verschiedenen
Innentemperaturen (Tw = THV ):
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6. THERMODYNAMISCHE PROZESSE

Verständnisfragen: (Diskutieren Sie mit ihrem Sitznachbarn)

Skizzieren Sie schematisch den Aufbau einer Wärmekraftmaschine und
einer Kältemaschine. In welche Richtung fliesst Wärme?

Wie ist der Wirkungsgrad einer Wärmekraftmaschine definiert? Was gilt
für die gesamte Entropieänderung?

Skizzieren Sie den Aufbau eines Stirling-Motors. Wie sieht der
Prozesszyklus aus?

Skizzieren Sie den Aufbau eines Otto-Motors. Wie unterscheidet sich der
Prozesszyklus vom Stirling-Motor?

Was gilt für die maximalen theoretisch-erreichbaren Wirkungsgrade für
beide Motoren?

Warum ist es sinnvoller Wärme mittels einer Wärmepumpe zu gewinnen,
statt direkt Energie in Wärme umzuwandeln?

Thermodynamik und Theorie der Wärme Vorlesung #6 - Prof. Dr. Florian U. Bernlochner December 6, 2018 42/42


