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Experimental Investigation of High-power CO, Compressor
Efficiencies at Varied Revolutions

Han Yi' Wu Jingyi' Hafner Armin’

(1. Institute of Refrigeration and Cryogenics, Shanghai Jiao Tong University, Shanghai, 200240, China; 2. Norwe-
gian University of Science and Technology, Trondheim, 7049, Norway)

Abstract The performance of a new 100 kW single-stage CO, piston compressor developed by Norwegian University of Science and Tech-
nology and Sintef is investigated in this paper. The oil circulation, volumetric efficiency, and overall efficiency are tested as an overview
of the compressor performance. Experimental results with a pressure-ratio range from 1.9 to 4 under compressor revolutions of 1000 to
2500 r/min are reported. The results show that the highest oil circulation rate is 2. 84% , acquired with a pressure ratio of 2. 1 and a revo-
lution of 2500 r/min, while the volumetric efficiency reaches a maximum value of 85. 8% as a pressure ratio of 1. 88 and revolution of
1000 r/min are reached. Optimum overall efficiencies of this compressor can be achieved in a pressure-ratio range from 1.5 to 2. 5 and a
compressor revolution near 1500 r/min. Specifically, the maximum value is obtained up to 79. 1% with a revolution of 1500 r/min and a
pressure ratio of 2. 0. The fitted overall efficiency results are compared with the efficiency data from two commensurate products in a cata-
log. This illustrates that the overall efficiency of the new compressor is about 11. 5% higher than the others when the pressure ratio ranges
from 1.5 to 3. 2.
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Fig. 1 Simplified overview of the experimental CO,

compressor test system
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Tab. 1 Main compressor parameters
28 fi/75
500 x 440 x 830

K x T x H/mm

i/ kg 286
AR/ (m’/h) 18 ~90
HES R/ em® 380
K IFE/ kW 100
5638/ (r/min) 800 ~4 000
i3 L/ He 53 ~267

T2 MELE
Tab. 2 Test facilities

25 Mg 0 i1
R/ C PT100 0~140  +0.03
JEF1/MPa Rt 0~8.0 +0.7
iR/ (kg/s)  Coriolis Hifil 0~1.4  £0.1%
MR/ (ke/h) Coriolis JiHEil 0~4  £0.25%
HLDIHE/ kW BTt 0~100 +0.5%
H38/ (1/min) Danfoss Z84i#%  0~4 000 =1.3%
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Fig. 2 The correlation between oil circulation rate,

pressure ratio and revolution
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Fig. 3 The correlation between volumetric efficiency,

pressure ratio and revolution
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Fig. 4 The correlation between overall efficiency,

pressure ratio and revolution
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Tab. 3 Coefficients of the fitted polynomial and the efficiency formula of existing products

il i a b c d e SRR
Sintef -0.973 2.78 -1.59 0.39%4 -3.61E-02 0. 989
Bitzer 0. 620 2.62E -02 -1.87E -03 -1.32E-03 1.47E - 04 -
Dorin 0.571 5. 84E -02 -9.50E -03 1.44E -18 -7.64E -20 -
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Fig. 5 Comparison of experimental data with the

efficiency of two CO, compressors
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