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Heat Energy – Exercises 1 
 

Non-flow 
 

1. Calculate the heat, in mega-joules, required to raise the temperature of 200 kg of 

water from 15C to 90C. 
(63 MJ) 

 

2. Calculate the heat required to raise the temperature of 30 kg of copper from 12C to 

70C. Assume the specific heat capacity of copper to be 390 J/kg C. 
(678.6 kJ) 

 

3. A body of mass 1,000 kg absorbs 90 MJ of heat to raise its temperature from 20C to 

200C. Assuming no loss of heat, calculate the specific heat capacity of the body. 

(500 J/kgC) 
 
Non-flow P8 (part): - 

 
The Latent heat of fusion of ice is 335 kJ/kg.  

The specific heat capacity of ice is 2.1 kJ/kg C and for water is 4.2 kJ/kg C 
The Latent heat of vaporisation of water is 2257 kJ/kg.  

 
 

4. Calculate the heat energy required to raise 5 kg of ice at -20C to water at 85C.  
(3.67 MJ) 

 

5. Calculate the heat energy required to raise 8 kg of water at 16C to dry steam at 

100C.  
(20.88 MJ) 

 

6. Calculate the heat energy required to raise 7.5 kg of ice at -18C to dry steam at 

100C.  
(22.87 MJ) 

 
 
 
 
Flow M3: - 
 

7. A heat exchanger receives heat energy at a rate of 420kW and heats feed water 

supplied at 16oC to 85oC. The mass flow rate of the water is 1.2 kg/s. 

Cwater = 4.2 kJ/kg C 
 

Determine 

a) the heat energy supplied per kg of water heated (m = 1kg)        (289.8 kJ) 

b) the output power of the heat exchanger to heat the water       (347.76 kW) 

c) the efficiency of the heat exchanger     (82.8%) 
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8. A heat exchanger receives heat energy at a rate of 650kW and heats feed water 

supplied at 100C to dry steam at 100C.  
The mass flow rate of the water is 0.24 kg/s. 

Lvaporisation = 2257 kJ/kg 

 
Determine 

a) the heat energy supplied per kg of dry steam produced (m = 1kg) 

 (2,257 kJ) 

b) the output power of the heat exchanger to heat the water      (541.68 kW) 

c) the efficiency of the heat exchanger     (83.3%) 

 

 

 

 

9. A heat exchanger receives heat energy at a rate of 1280kW and heats feed water 

supplied at 18oC to produce dry steam at 100oC. The mass flow rate of the water is 
0.35 kg/s. 

Cwater = 4.2 kJ/kg C 

Lvaporisation = 2257 kJ/kg 

 
Determine 

a) the heat energy supplied per kg of steam produced      (2,601.4 kJ) 

b) the output power of the heat exchanger to heat the water      (910.49 kW) 

c) the efficiency of the heat exchanger            (71.13%) 

 
 
 
 
 
 

10. A heat exchanger receives heat energy at a rate of 980kW and heats feed water 

supplied at 15oC to produce dry steam at 100oC. The mass flow rate of the water is 
0.31 kg/s. 

Cwater = 4.2 kJ/kg C 

Lvaporisation = 2257 kJ/kg 

 
Determine 

a) the heat energy supplied per kg of steam produced            (2,614 kJ) 

b) the output power of the heat exchanger to heat the water      (810.34 kW) 

c) the efficiency of the heat exchanger     (82.7%) 

 


