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Table 1  Technical parameters of hydraulic diaphragm

metering pump
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Fig. 1 Hydraulic diaphragm metering pump

performance-testing platform
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Fig. 2 Variation of flow rate with outlet pressure
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Fig. 3  Variation of input power with outlet pressure
50 0.74 1.36 49.59
23 ESLRRIBITRE 75 1.52 1.31 80.82
TR RS brs TR H It (1) Bos . 100 2.06 1.33 88.27
40" (Ps = Ps)
= 1 44 z &b
=360 W, V3 ERENEEERREEEES
A, g, — LB E, th; p, « p, —— LBCRIEH D
3.1 BWR

JEJ1,Pa; p ——TJRE L  kg/m'; W, —— T BT A M A
TI% W,

TEAS[R) R V0P B B 1 2 1 S B £ 7 O Bt
R ST E B AN & 4 FFoR . AT RO B R
BRI IPRIB A THCR B 1 R 7 T T Bl
ik 88.27%. WL T A4S Wi T L PRis 1T R e
A TALINER 2 BN o R L bR Is TR e (E L
SCHiR [ 13 ] H 8 /0 3 G 23% . FEFTIFSE A0 T8,
100% R T V80 R B 11 2 19 SE PR as £ TR0 e ey HLAR
a2 K 1o 0.24.1.33 MPa i, Hszbr
BATHCEA M H 6.04% 88.27% ,HiF i 15 1%, 1 25%
PR T VR B R 2R Y S B as A TSR AR, B D R
J174 023 .1.41 MPa B}, HSZBRIZTTRLR 518 1.06% |
20.13% . HUBLAT UL, FESE PRIz Tl R v, S et e
FEFRBIE T IR A J v R T as AT WA AL R IR 9 . A

100+
TR
0,
R -
= ——75%
e ——100%
= 60F
=
1K
g4m
2
20f
002 04 06 08 1.0 12 14
H 1 71/MPa

K4 SEPRisfT8eRkth A R R A B
Fig. 4  Variation of actual operating efficiency with

outlet pressure
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Fig.5 Variation of BWR with evaporating temperature
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Fig. 6  Variation of heat absorption rate with evaporating
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Fig. 7 Variation of thermal efficiency with evaporating

temperature
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Table 3 Optimal operating conditions of ORC system for automobile engine using hydraulic diaphragm
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remin’ N-m /% t-h” MPa DI HEEI% I
500 914 100 2.06 1.01 188 470.84 70.35 12925 11.08
609 75 1.59 0.76 109 369.71 48.63 8263 9.48
1200 75 1.52 1.31 110 409.69 80.82 10694 12.10
1400 609 50 0.74 1.36 55 345.23 49.59 5538 12.81
1200 755 50 0.78 1.25 57 339.72 47.98 5529 12.24
151 25 0.25 0.68 18 235.84 10.26 1006 7.34
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PERFORMANCE STUDY ON METERING PUMP IN ORGANIC
RANKINE CYCLES FOR AUTOMOBILE ENGINE

Yang Yuxin'?, Zhang Hongguang'?, Hou Xiaochen'?, Xu Yonghong’, Zhao Rui'?, Liu Yi'
(1. College of Environmental and Energy Engineering, Beijing University of Technology, Beijing 100124, China;
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3. School of Electromechanical Engineering , Beijing Information Science and Technology University , Beijing 100192, China;
4. Datong North Tianli Turbocharging Technology Co., Lid., Datong 037036, China)

Abstract: In this paper, a performance-testing platform of hydraulic diaphragm metering pump using R123 was designed
and built under simulative organic Rankine cycle (ORC) conditions. By adjusting stroke and outlet pressure of the pump,
characteristic curves of hydraulic diaphragm metering pump were obtained. The influences of key parameters of hydraulic
diaphragm metering pump on the performance of the ORC system under variable operating conditions were analyzed.
Results indicated that for hydraulic diaphragm metering pump the flow rate and outlet pressure are independent, Under
variable operating conditions, the input power and the actual efficiency of hydraulic diaphragm metering pump increases
with stroke, and the maximum value can reach to 523.91 W and 88.27% , respectively. The heat absorption of the ORC
system has a wide range, and the maximum thermal efficiency of the ORC system can reach to 12.81% . Hydraulic
diaphragm metering pump is more suitable for the ORC system under variable operating conditions. Coordinating the control
of the hydraulic diaphragm metering pump stroke and the outlet pressure can improve the thermal efficiency of ORC system
for automobile and increase the net output power of the ORC system.

Keywords: waste heat utilization; organic Rankine cycle; pump; variable operating conditions; running

performance



