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Design of Carbon Dioxide Gas Cooler Test Laboratory

YANG Eryang, LI Zhengtao, YANG Shuling, RONG Yaopeng, HAN Cong

(School of Energy and Power Engineering, University of Shanghai for Science and Technology, Shanghai 200093 , China)

Abstract : In order to conduct systematic and comprehensive performance analysis of CO, gas cooler, according to the heat

exchange characteristic of carbon dioxide refrigerant in subcritical and supercritical regions, based on the theories of

second refrigerant calorimeter method and water-cooled gas cooling method, combined with the actual demands of

enterprise, carbon dioxide gas cooler test laboratory which could do performance analysis comprehensively was designed.

[t measuring rang was 1.6 ~32.0 kW, and had higher testing accuracy. By testing a gas cooler, the results show that

the deviation of two methods is less than 4% , meeting enterprise requirement. The testing laboratory also provides a

reference for the development of relevant testing laboratories.
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Figure 1  Tube gas cooler
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Table 1 Measurement range of main parameters and requirements of control precision
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Figure 2 Schematic diagram of CO, gas cooler testing system
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Table 2 Basic parameters of CO, gas cooler

R IB B I EHe/mm R BOHERe/kPa IRV AMBEAE/mm B F1/MPa
k= Co, 18 304 JCEEAREEM 0.06 1 600 23
INES IR K 38 5N 0.08 1 600 1
%3 MK CO, A kA B AL LRI
Table 3 Experimental conditions of system
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Table 4 Measurement record for CO, gas cooler
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5 1321.2  3.537 0.3 11.484 108.9 11.483 35.0 17.9 22.4 663.6
10 1318.9  3.535 0.4 11.483 108.7 11.482 35.1 18.1 22.7 671.2
15 1305.6  3.536 0.2 11.486 109.3 11.485 35.1 18.0 22.6 676.0
20 1311.4  3.534 0.3 11.484 108. 8 11.483 35.0 18.2 22.4 662.7
- 1314.3  3.536 0.3 11.484 108.9 11.843 35.0 18.1 22.5 668. 4
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