545 8

73]
2011 4E 7 A

hoZ R #® XK F OF R

JOURNAL OF XI'AN JIAOTONG UNIVERSITY Jul. 2011

AR ERIE RS ES B HR

BIERS . KDL, WA, Ak
(P2 53 K B TR 5 3 ) TR BE R AU+ 710049, 922)

WE. 42378 8 BRI TAR S A2 b & R 3 2 R 2R A 30 2 B 37 B ok i i R R AR
MR BT kS A4 A B R ke B AL BB T — AR R ARG R M. XS M SRR
b AR ASAIE N LB I NAR R0 3 R AR ) R BBk Aok ERvh L RIEE R 5 A AL R B R AT
ik, BT F L FE T ARG R A M RA LM ARG B LR LT B 5] R4 A6 IR AL
EAB AT ERER AL T ESEMATBIKILTAET A P 3 @il T A2 00 m L,
B0 45 R AR AR AR RS IR LA W IRALAE 8 23516 % CO, FlA R A PARCEAT R A 5 AER
BENE A LR G E IR K848 5 i S R R FH A 5| T 682 W, 4 2 F R AR L5
JEBT 8 23. 7% 3 K 2] A 3| R BT ey 49. 8%,

KEEIF . IR B RAE 2R R s & R AR

RESZES. TB653 XEiREML: A XEHS. 0253-987X(2011)07-0060-05

Investigation on the Rotary Vane Expander by Introducing
High Pressure into Vane Slots

JIA Xiaohan, ZHANG Bo, PU Lei, PENG Xueyuan

(Compressor Research Institute, School of Energy and Power Engineering, Xi'an Jiaotong University, Xi'an 710049, China)

Abstract: An improved structure was suggested by introducing high pressure gas into the vane
slots to ensure the contact between the vane tip and the cylinder wall in a rotary vane expander.
The theoretical analyses and calculations were performed to obtain the optimum parameters of the
improved structure. The experiments were conducted on the improved expander prototype with
and without introducing high pressure gas under the same working conditions to explore the influ-
ence of the improved structure on the vane movement and thermodynamic process of the expand-
er. The results show that the expander with the improved structure could run steadily in a trans-
critical CO; refrigeration system. The contact between the vane tip and the cylinder wall im-
proved well and the leakage between each chambers decreased. The maximum work output was
682 W, and the maximum volumetric efficiency was 35. 1%, and the maximum isentropic efficien-
cy reached 49. 8% when the rotate speed was 1 200 r/min.
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