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Design of an Indoor Heat Exchanger that Apply Refrigerant R410A

Beom Chan Kim, Chang Sug Park®, Woo Ho Cha"*, Sung Soo Kim"**, Yong Tae Kang*

Graduate School of Mechanical Engineering, Kyung Hee University, Kyung—gi 449-710, Korea
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***School of Mechanical Engineering, Kyung Hee University, Kyunggi—-Do, 449-710, Korea

ABSTRACT: The objectives of this paper are to study the effects of thermal and geometric
conditions on the performance of indoor heat exchanger with R410A for Gas Engine Driven
Heat Pump (GHP) application and to find optimum design conditions of indoor heat
exchanger by parametric analysis for the key parameters. In the air side, moisture out of the
humid air condenses on the fin surface while the refrigerant (R410A) boils inside the smooth
tube. Therefore this study uses Log Mean Enthalpy Difference (LMHD) method to analyze
the heat transfer from the humid air to the refrigerant of R410A. The results show that fin
pitch and longitudinal pitch have significant effect on the heat exchanger preformance. This
study will provide the guideline for optimum design of indoor heat exchanger with R410A
for GHP application.

Key words: GHP, R410A, LMHD(th <% v '€ 9] 2}), Heat Exchanger(&E n.%k7])
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Table 1 Input data(Base Line)

Refrigerant Cool.ing Cap?city(kWh) : 7.1
) Refrigerant inlet Temp.(C) 5
side Refrigerant outlet Temp.(C) 6
Tube Outer dia.(mm) 7.1
Tube Thickness(mm) 05
Tube Conductivity(W/mK) 390
Tube side | Number of tube rows 2
Number of tube pipe 15
Longitudinal spacing(mm) 22
Transverse Spacing(mm) 25
Flow rate(m®/min) 20
Air Side | Input Temp(T) 27
Relative humidity (%) 50
Fin Type Louvor
. Number of fin 15
Fin - -
Fin Thickness(mm) 0.127
Fin Conductivity(W/mK) 200
THAIAGAT A@®AA b, AOE AHES)
%ch,

. 1
ho’”‘ a r‘m/(bre'hco) +Ure'/kre' (9)
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Table 2 Calculation results

Outlet air Temperature(C) 14.41
O 1l Heat t fi
Vera. ! eat transfer 90,34
Coefficient(W/mK)
Results Pipe Length(m) 0.44
Refrigerant Pressure 139
drop(kPa) '
Air Pressure drop(kPa) 0.27
Heat Length(mm) 441
Exchanger Hight(mm) 375
Size Width(mm) 44
100000 1
10000 0.8
g
= 1000 06 E
: — g
g 100 04—
10 0.2
1 0
0 1 2 3 4 5 [
Number of row
| i Pressure drop(pa)  —-Air Pressure drop(Pa) L ) |
Fig. 4 Pressure drop and Length with
Number of row.
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