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Research on Two-phase Condensation Heat Transfer of Non-azeotropic
Mixture Refrigerant based on DPM Model

WANG Yan-dong, CHEN Yong-dong, DENG Jing, XIA Chun-jie
( Hefei General Machinery Research Institute Co. ,Ltd. ,Hefei, China, Post Code:230031)

Abstract: In order to study the heat transfer mechanism of non-azeotropic mixture refrigerant in the heli-
cal baffle heat exchanger ( HBHX) and the influence of thermodynamic parameters on the condensation
heat transfer coefficients, the condensation distributed parameter model ( DPM) of HBHX was is estah-
lished , the condensation experiments were conducted about mixture refrigerants of ethylene, propane and
isopentane, and the correctness of the model was verified by the experimental results. The research results
show that the mixture refrigerants undergo shear force control zone , transition zone and gravity control zone
along the route respectively during the condensation process. The condensation heat transfer coefficient in-
creases firstly and then decreases with the reduction of dryness and reaches the minimum value at the dry-
ness of 0. 72 ,which is affected by the gas-phase and liquid-phase thermal resistances jointly. The influ-
ence of mass flow rate on the condensation heat transfer coefficient is greater in the shear force control
zone and the transition zone than in the gravity control zone. With the increase of the light component rati-
os of the mixture refrigerants ,the condensation heat transfer coefficient decreases in the shear force control

zone and the transition zone and increases in the gravity control zone.
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Fig. 2 Calculation flow chart of the condensation of

non-azeotropic mixtures refrigerant
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Fig. 3 Schematic diagram of mixture refrigerant

condensation experiment platform

A LIRS bE 2 G o o i M A sl R
B P SO K e PN 0 o IR — R eI
¥ ARG LG R 4 BORTEIH 57 48 5 B
FEOLH P v 5 AP 954 5 ¥ AR 3 R e {1
SCHG BT BV IR 5 TR S LR UE 6 R GOk iR ARt 1
TRgK =S 58 iRk, R A8 I i Le i 5T
MRS IS, A EARHLUE A SR BEYT AR I A AL AT
SE s BRI 4 R R LA RS EORE R
J1 ) S I RN A SR AR, PRAIESE B 9 S E
1847, B3 T M2 A M3 235 R I A

P R AL EE , TR AR IR P i P oo T T D AR
s b th IR A LR A E 7, K 1L S Puans
P, o T DU SRR 1 HH IR KA E T o

72 2 N UR e T AR S AR SRR DL I S 8
HRPEL 8304 IR A TR H O N L IE TR
48, TIREE/RH, C,: Cy: €5 =0.41:0.5:0.09, 1R &
TR#OE SR 3.2 MPa, A DRAE R 79 C, G &
T R EFTE360 kg/h, ¥ 2K A TR BE N 20 C, it
M 6.18 ~10.15 m’/h B #iHE I

F2 EMEITRARIRASE RSN SH
Tab. 2 Structural parameters of experimental

prototype of helical baffle heat exchanger

Z M BofE
FER TR/ mm 128
1/ mm 1
B 14
HERIERA/ () 30
& ) B/ mm 25
AR/ mm 19
BEJE/mm 1.8
BES/(°) 30
B/ mm 112
R R & TREve BESE BT 6 #4714 , 1 S 4L
PR 3 s .

£33 BEIRSEXRBIE
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condensation
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