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Power System of Diesel Engine Waste Heat
Recovery With a ORC System

ZHANG Hong-guang, LIU Bin, LIANG Hong, CHEN Yan, YANG Kai, WU Yu-ting, WANG Wei
(College of Environmental and Energy Engineering, Beijing University of Technology, Beijing 100124, China)

Abstract: To reuse the diesel engine of waste heat in exhaust, organic Rankine cycle (ORC) was
proposed. R245fa (1, 1, 1, 3, 3-pentaflu-oropropane) was used as the working fluid in the ORC
system. Final exhaust temperature, net work and actual efficiency of ORC were studied under different
evaporating temperature and cooling temperatures. The results show that primary expansion system should
be selected when the evaporating temperature is lower than 367. 46 K. However, when the evaporating
temperature is higher than 367. 46 K but lower than 404. 6 K, two-level expansion system is
recommended. For a fixed cooling temperature, final exhaust temperature is decreased, but net work and
actual efficiency of ORC are increased with the increase of the evaporating temperature. Under a given
evaporating temperature, final exhaust temperature is decreased, but net work and actual efficiency of
ORC are increased with the decrease of cooling temperature.
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Fig.1 Temperature-entropy diagram of R245fa
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Fig.2 Diagram of the ORC waste heat recovery system
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Table 1 Characteristics of R245fa

SR E R/ AN SHE
aFR CF,CH, CHF,
Wi 55 3L/ °C. 154.01
1% 55 & 1/ MPa 3. 651
s/ C 15. 14
REABEHINEEME 0
4 F &/ (kg-kmol ') 134. 05
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LR GEE 820
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2 ORC EZlgeoH

RVE S YL BB RS R, B2 T Z3IPLE
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Fig.3 Effect of cooling temperature on final exhaust

temperature, net work, actual efficiency of ORC with

different evaporating temperatures ( primary expansion

system )
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