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Numerical Simulation of a Heat Pump Evaporator Considering
the Pressure Drop in the Distributor and Capillary Tubes

. +
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School of Mechanical Engineering, Hanyang University, Seoul 133-791, Korea
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ABSTRACT: A simulation program was developed to evaluate the heat transfer performance of
a multi-pass fin—tube evaporator, considering the pressure drop in the distributor and capillary
tubes. The effect of capillary tube length for each pass was analyzed with various inlet air flow
types and distributions. The appropriate capillary tube length distribution and correlation were deter-
mined for various inlet air flow types and distributions. The correlated results agreed well with
the simulation, with an average error of less than 7%. By applying an optimal capillary tube length
distribution, the heat transfer rate was increased by 4~5% compared to cases with uniform tube-
length distributions, for each of the inlet air flow types and distributions considered in this study.

Key words: Fin-and-tube evaporator(3-F2 Z4%7]), Simulation(A] & #|°]4), Capillary tube
(A1), Distributor(E#]7]), Air flow distribution(&7] % £3F)
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Fig. 1 Schematic diagram of the fin-tube heat
exchanger considered in this study.
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Table 1 List of correlations for calculating the heat transfer coefficient and pressure drop

Items Application zone Correlations
Wang and (Z(lgli(g)—Plane fin
Air side Wang et al.” —L((>11(1)yer fin
Heat transfer coefficient Seshimo and Fujii :E)ht fin
Single phase on Ref. side Gnielinski et al.
Two phase on Ref. side Chen(m

a3
Carnavos et al. "—Vapor

Copetti et al.(M)—Liquid
15)

Single phase on Ref. side

Pressure drop Two phase on Ref. side Ould et al.
Bend in single phase Ito%)
Bend in two phase Pierrem)
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conditions from Lee et al.(ZO)
24 7z 22 No. Ref. and type mreinlkg/s] Xref,in
1 0.0504 0.20
A m oA sl FHEFE = 52U (equal 2 0.0507 022
pressure method)oll 2]3] AltEth SdHLS 3~ 3 0.0505 0.24
o Ao ot Fetes FrFEwle VTo® Fa1, I 4 0.0508 0.25
solNe] e 7 oA ke Aehge] 2 5 R-22 0.0497 0.24
oIAEE RulEvia stAs = 7 22 23 6 parallel 0.0500 0.23
51 %LE_:]' 70]_3]_7]_ ZE)_O]_;{]E% %%]:% XH'E‘HH 3]_1__‘: ”o“?é 7 cross—flow 0.0499 0.23
_ 8 0.0501 0.23
o2 Hk& A4S
Ibatsint 9 0.0478 0.23
. o e = o 10 0.0501 0.23
2.5 T':HH7| = EA‘""-:" Jﬁ%or o= 11 0.0519 0.23
7] s Aol A Eul e ZAR FE st .g
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4 =zade) 42 99 Lee et al”o) R- 0, kW]
22 Y& AFR3 =9y AE dolgl 9 sty Fig. 4 Comparison of simulations and
th Ad 27428 Table 29 11714 %7 0|9, Fig. 4 experiments, from Lee et al™
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