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Theoretical Study of Mass Recovery Adsorption Refrigeration
Driving by Vehicle Waste Heat
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Abstract: The applications of several common waste heat-driven refrigeration technologies in the field of energy-saving
for automobiles are analyzed and compared. It is concluded that solid adsorption refrigeration technology has advantages
over other proposed cooling technologies. A novel solid adsorption automobile air-conditioning system with mass recovery
is designed. It is driven by the waste heat of exhaust gas recovered by heat pipe and the waste heat of engine coolant
stored by phase change materials, which can increase fuel efficiency,improve engine performance significantly,and ensure
thermal comfort inside the vehicle. The calculated results indicate that compared with conventional vapor compression
air-conditioning, utilization of this system will save 0.76 liters gasoline per one hundred kilometer for a vehicle. Thus,
obvious energy-saving effects and significant economic benefits can be obtained.
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Fig.1 The schematic diagram of solid adsorption air conditioning system powed by automobile exhause
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Fig.5 The diagram of basic absorption refrigeration cycle
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Table 1 The operating parameters of absorption refrigeration cycle

ZEEME =10 C BB 1,=40°C
2 o 3 5 1,,=40 °C AT IR 1,,=80°C
VIR AT 1,=73 °C HIHAE BHELE 1.,=46°C
I JEF1P.=T293 Pa YA UEIE F1 P.=34730Pa
PEFRHF ] 7.,0,=10 min SR Y EHI 1] T =T =3 miin

R2 EXRYBESHITELR

Table 2 The associated formulas of thermal parameters
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B PR AR TR (K k) L=1252.43-1.595 93:-0.008 815 5¢*
YK M EL a2 (k) (kg K)) €.,=¢,=0.805+0.002 11T
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Fig.3 The calculations of heat in basic absorption refrigeration cycle kW
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