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Fig.1 Schematic diagram of ORC waste heat recovery

system of heavy duty diesel engine
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Fig.2 T-S diagram of wet fluids, isentropic fluids and dry fluids
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Tab.1 Physical properties of R245fa
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Fig.3 Schematic diagram of testing system of ORC
waste heat recovery
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Tab.2 Technical parameters of mechanical

diaphragm pump

S8 B fE
FE/(L-hh) 410
HJE/MPa 1.0
% H/SPM 180
1/ mm 12
I B A5 % B A%/ mm 70
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Fig.4 Assembly diagram and photo of pulse buffer
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Fig.5 Assembly diagram and photo of evaporator
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Fig.6 Diagram of scroll expander
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Tab.3 Sensors’ parameters

5 AR 2 1 i K/ % K
K703 15 0 ~1000C 0.2 2
Pt100 Y B2 1% 4% 0 ~400°C 0.2 4
FEBH 3 ) 1% A5 1 0 ~0.3 MPa 0.25 3
FEBH 2 ) 1% %45 2 0~1.6 MPa 0.25 2
KATE it 0 ~1000 Pa 1.5 1
AR TRy 0.2~1.2m*/h 0.5 1
B Rg R R 0~100V 0.8 1
BHEB R 0~100 A 0.8 1
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Fig.7 Photo of heat supply components
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Tab.4 States of test points

32 A5 L/ C HEJj/MPa s/ (kI kg™")
Hes k1 447. 63 0.12 792. 25
HeS o 163.2 0. 10 487.96
N 39.59 1.31 252.28
RN 146. 55 1.14 533. 65
R ik s 10 131. 54 0.45 524. 82
BEES 0 40. 94 0.27 253.85
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Tab.5 Test results of system output

2 K fE
Hith R/ V 28.92
LI/ A 17.17
R Yk th /W 489.97
i Bk L 2.47
i Ji s 0kt 1A R/ (KD kg ™) 8.83

VBRI A/ (K- kg ™) 270. 97
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Fig. 9 Effects of evaporation pressure on

system efficiencies in experiments
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Experiment of Waste Heat Recovery System with R245fa as Working Fluid

Wei Mingshan Shi Lei Song Panpan Wang Fangjun Ma Chaochen
(School of Mechanical Engineering, Beijing Institute of Technology, Beijing 100081, China)

Abstract; To improve vehicle engine fuel economy, an organic Rankine cycle ( ORC) system was
designed to recover waste heat from heavy-duty diesel engines through their exhaust air. R245fa was
selected as the working fluid after compared with several other organic fluids. A test platform for waste
heat recovery was built, which includes an ORC circuit, an energy conversion and consumption device,
a data measure and acquisition unit and a heat supply module. The feasibility of using R245fa as working
fluid in the heavy-duty diesel engine ORC system was proved by experiments. The maximum power output
of the system is 490 W. The experiments indicate that the matching of the expander,the generator and the
ORC system is the key factor restricting the power output. The system cycle efficiency increases with the
evaporating pressure increase.

Key words: Waste heat recovery  Organic Rankine cycle R245fa  Thermal efficiency  Testing

apparatus



