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1.  Texvel engine.          

2. Hydraulic dynamometer.

3.   Fuel tank.              

4.   Heat recovery heat         

        exchanger.         

 5. Thermal storage tank. 

     6.  PCM filled capsules. 

     7. Temperature indicator.   

 8.  Circulating pump. 
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Exhaust Gas 
Inlet 

Exhaust Gas 
Outlet 

Heater 

Water Inlet 
Copper 
Tube 

Water Outlet 
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Latent heat of fusion 214 kJ/kg 
Specific heat capacity  2.9 kJ/kg K 
Thermal conductivity 0.2 W/m K 
Density  (Solid)                                             850 kg/m3 
Density  (Liquid)  775 kg/m3 
Phase transformation temperature range  60-70oC 
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mw  - mass of water in the tank 
mp  -  mass of paraffin in the tank 
cpw  -  specific heat of water 
cpp  - specific heat of paraffin 
T1 and T2  - initial and final temperatures of water in the storage tank observed during  

time t1, for determining heat loss coefficient 

LMTD   -  log mean temperature difference 
L  -  latent heat of paraffin 
hL  -  heat loss coefficient 
As  -  surface area of storage tank exposed to outside atmosphere 

∞T   -  ambient temperature 

mg  -  mass of exhaust gas 
cpg  -  specific heat of exhaust gas 
t  -  charging time 
C.V  -  calorific value of the fuel 
mf  -  fuel consumption 
Tg1 and Tg2 -  exhaust gas temperature at inlet and outlet of the HRHE 
T3 and T4  -  water temperature at inlet and outlet of the storage tank 
T5, T6 and T7 -  average temperatures at thermocouple locations 1,2and 3 respectively  
   (from bottom) inside the storage tank 
Ti and Tf  -  temperature of the storage tank at the beginning and at the end of charging 
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