$£37%5 F6H
2016 &£ 12 A

Vol. 37, No. 6

FHEARESH FBEERABHRAS SRR Decomber. 2016

XEHS 0253 - 4339(2016) 06 — 0013 - 07
doi: 10. 3969/j. issn. 0253 — 4339. 2016. 06. 013

AEERESH VAR ERRSFHAUITESE

Fom xR XE— WA

(1 LEBAKRFAMEETREFR FE 250101;2 WRBAIEFARERAT 5 250013;
3HERMIBIZHERABRAT JL3 100053 ;4 EM P E=EE&ERAT &M 253000)
W OE XSG IR RE R ALK, AR SCER IR SR R s Rl RS — @ W4T, 6 =i B XUk 4377
A3 A e B A R AR AT B AT T O AL SR oT , 45 SRR 7 =M A =M miAh R AT Pk s
A HERE T 10.3% 3% ;38T L = AP, mi R DX R et e A R 00 B 0 X8 e Rl BRI LT, B = At feie
KAH RS COP #2155 8% Loty . HEATI B X7 HAE RHEAT T Bk, 3R B IUE F1 250 (A X 3 22 349451 7F 5% LAY .
KEIR R B RIS K DL A AT 5 SR I
FES3ES . TB61 " 1; TB657. 5 XERFRISED: A

An Optimized Design and Experimental Research on Finned-tube
Evaporator with Nonuniform Air Distribution

Wang Qiang' Liu Yanlong® Liu Zuyi’ Dai Xican®*

(1. School of Thermal Engineering, Shandong Jianzhu University, Jinan, 250101, China; 2. Shandong Electric
Power Engineering Consulting Institute Co. , Ltd. , Jinan, 250013, China; 3. China Wuzhou Engineering Group
Co. , Ltd. , Beijing, 100053, China; 4. Dezhou Zhongao Air Conditioning Equipment Co. , Ltd. , Dezhou, 253000,
China)

Abstract  Airflow distribution has significant impact on the performance of finned-tube evaporator. Simulation optimization and experimen-
tal study were carried out of fin-tube heater exchange flow path form with three typical air velocity distributions, when the heat exchanger
structure size and inlet air state were under certain conditions. The optimization demonstrates that the capacity is increased by 10.3% ,3%
under upper-triangular and middle-triangular air distribution. The analysis on upper-triangular optimized form show that the high air veloci-
ty profile is the key of improving heat transfer performance, and the COP is increased about 8% with upper-triangular air distribution. An
experimental rig was built and verification was carried out. The results showed that relative error was in 5% , which indicates that the opti-
mized and experimental results are basically consistent.
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Tab. 1 Parameters of evaporator

WRERK/mm  HRS/mm ERE/mm HEREEE/mm A WHEE/mm A TE/mm 255 HE/(m®/min)
400 $9.52 x0.35 25.4 22 2 x24 0.11 1.5 25
F2 BWEITERG
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Fig. 1 Parameters of heat exchanger and circuit type
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Fig. 2 Optimization type with different air

velocity distribution
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Fig. 3 Comparison of optimization type
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Fig. 4 Heating capacity of optimization type with

different air velocity distribution
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Fig. 5 Temperature differences of inlet and outlet

in different tubes
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Fig. 6 Paramaters of different tubes in two flow paths
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Fig.7 Heating capacity of different circuits Fig. 8 Experiment schematic
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Fig. 10 Relative error of the capacity and temperature

of refrigerant
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Tab. 4 Relative error of temperature measuring points

. = £ = 5 R

U ERUE/C SIRME/C HINHEE/%  BHUE/C IR/ C AIXR2E % BIME/C SR T AN %
1 8.8 9.2 4.3 6.4 6.7 4.5 6.5 6.7 3.0

2 8.8 9.1 3.3 6.4 6.6 3.0 6.5 6.7 3.0

3 - - - 6.4 6.7 4.5 6.5 6.8 4.4

4 9.7 10.2 4.9 9.0 9.3 3.2 10.0 10.5 4.8

5 8.5 8.95 5.0 12. 4 12.9 3.9 8.5 8.9 4.5

6 - - - 11.3 11.7 3.4 11.4 11.7 2.6
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Tab. 5 Relative error of refrigerant mass flow
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