
1. a) 

The density of water is nearly 𝜌𝑤𝑎𝑡𝑒𝑟 = 1
𝑘𝑔

𝑙
 so the mass is 𝑚 = 300𝑘𝑔. 

𝑄 = 𝑐𝑤𝑎𝑡𝑒𝑟 × 𝑚 × Δ𝑇 = 4.187 × 300 × 55 𝑀𝐽 ≈ 69 𝑀𝐽 

b) 

𝑃 =
𝑄

𝑡
⇒ 𝑡 =

𝑄

𝑃
=

69𝑀𝐽

4𝑘𝑊
≈ 4ℎ 48𝑚𝑖𝑛 

c) 

𝑡 =
69𝑀𝐽

1000
𝑊
𝑚2 × 1𝑚2

= 69
𝑀𝐽

1000
𝐽
𝑠

= 19ℎ 12𝑚𝑖𝑛 

2. 𝑇1 = 67°𝐶, 𝑇2 = 44°𝐶, 𝑇3 = 41°𝐶, 𝑇4 = 71°𝐶 

a) 

𝑄 = 𝑐𝑝𝑔 × 𝑚𝑝𝑔 × (𝑇1 − 𝑇2) = 5980𝑊 

b) 

𝑃𝑠𝑢𝑛 = 800
𝑊

𝑚2
× 10𝑚2 = 8𝑘𝑊 

𝑄 = 3
𝑘𝐽

𝑘𝑔𝐾
× 1.04

𝑘𝑔

𝑑𝑚3
×

300

3600

𝑑𝑚3

𝑠
× 30𝐾 = 7.8𝑘𝑊 

The efficiency is then calculated by the corresponding quotient: 

𝜂𝑝𝑔 =
7.8

8
= 97.5%, 𝜂𝑤𝑎𝑡𝑒𝑟 =

5.98

8
= 74.75% 

c) The amount of heat power which is lost is: 

Δ𝑃 = 7800𝑊 − 5980𝑊 = 1820𝑊 

 


