Vol.33,No.1
February. 2012

$33% F1
20124628

XEHS: 0253-4339(2012) 01-0069-05
doi: 10.3969/j.issn. 0253-4339. 2012. 01. 069

SR E T B A HS AN MR SRIR I R
MEE KEE B BRI X

A TTFRBMEIRFRHRASLTESER FIM 113001; 2 FERFRIEAMIERRA LT 100190:
3HERMARASEFRALLE JLE 100034)

R EE BN AT BT R

W E EE TR R CRT T R SORE ), IRl R AR SEIHZ B ) SEO T
Hro WL BRI PLEE 40000 r/mint 55160000 r/min, HAPERESE EIRA, TR R4S T 1%, JE4HLA
TEAKRHLA N TR 2542 3 T 1522, MishER MM TUES AT, %S2 6 45 S n] g3 535 P K ML PERE 3t — AR fb f {1k sk
Lie = P

KA AN BOEREs SEIROTIT WRIEPIEIREARL IR R

hES#S: TB65; TB61'1 XHEkARIREG: A

Experimental Investigation of Thermodynamics of High-speed
Turbo-expander Refrigerator
Liu Yuhan'” LiuBaoyu' YangJinfu> Han Dongjiang” Liu Lei’

(1.Liaoning Shihua University, School of Petroleum and Gas Engineering, Fushun, 113001, China; 2.Institute of
Engineering Thermo Physics Chinese Academy of Sciences, Beijing, 100190, China; 3. China National Oil&Gas
Exploration and Development Corporation, Beijing, 100034, China)

Abstract Applying air-bearings supporting structure to the compressor turbine expander refrigeration system, the thermodynamic
parameters of the test equipment was analyzed by means of system performance experimental investigation. The experiment results
show that when the refrigerator rotating speed runs from 40000 r/min to 60000 r/min, the refrigerating performance improved greatly;
the flow rate at 60000 r/min was twice as much as that at 40000 r/min, the temperature difference of the compressor and the turbo-
expander were doubled, while the power was increased five times as much. This test results provided references to the advanced
optimization of compressor turbine expander.
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Fig.1 High-speed turbo-expander refrigerator test-bed control and monitor system
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Fig.2 Turbo-expander refrigerator structure and
thermodynamic cycle
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Fig.3 Temperature differences of compressor and turbo-
expander effected by rotating speed respectively
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Fig.4 Rotating speed-flow relation curve
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Fig.6 Bearings consumption efficiency and refrigerator
mechanical efficiency variation with rotating speed
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Fig.7 Curve of COP variation with rotating speed
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