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An Experimental Study of the Performance Characteristics on Multiple-tube
Heat Exchanger in the Vapor Compression Refrigeration System

Jae-Dol Kim*

Abstract : This paper is performed to develop a tripple-tube exchanger which can
improve the system efficiency. Three different tube diameters are compacted by one
body(tripple-tube) to recover waste heat from heat exchanging among the fluids. With
this, the tripple-tube shows higher cooling capacity than the double-tube after
comparing between those two systems. The results of this paper are basic data to
design the optimum tripple-tube heat exchanger.

Key words : Cooling capacity(4% %), Double-tube heat exchanger(2%% Gu37]),

Multiple-tube heat exchanger(tEesk €337)), Vapor compression refrigeration
system (57194524 YEALH)
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Fig. 1 Flow pattern of double and triple heat
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(b) Detail of triple heat exchanger

(a) Detail of double heat exchanger
Fig. 2 Schematic diagram of double and triple heat
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Table 1 Tubes specifications of heat exchangers

Dimensions

19.05mm
1730mm

di
L

25.85mm
1610mm
di=12.08mm

di
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L=

di=19.05mm

=1000mm

L
di

25.85mm
=850mm

L

Tubes

Inner tube

Out tube

Inner tube

Middle tube

Out tube

Type
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Fig. 3 Experimental apparatus
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Fig. 4 Schematic diagram of experimental apparatus
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Table 2 Experimental cenditions
Items Parameters Conditions
Refrigerant | Flow rate, (kg/h) 36, 28.8
Heat source Flow rate, {#/min) 20, 25
water Initial temperature, {T) 15, 17
Cooling Flow rate, {#/min) 30
water Temperature, (T} 10
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—@— : Tripie tube evaporator inlet
-3 : Tripie tube evaporator outlet
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Refrigerant flow rate : 36kg/h
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-60 L i 1 i Il 1.

0 10 20 30 40 50 60
Time(min}
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Fig. 4 Varation of evaporator inlet and outlet

temperature according to the change of
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—@— : Triple tube evaporator inlet
—C— : Triple tube evaporator outlet
—i— : Double tube evaporator inlet
. 30 —{3— : Double tube evaporator outlet
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Refrigerant flow rate : 36kg/h
Heat source water flow rate : 20L/min
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(a) Rr: 36kg/h, me @ 204 /min
60
-4 : Triple tube evaporator inlet
: Triple tube evaporator oullet
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Fig. 6 Variation of evaporator inlet and outlet
temperature according to the change of
refrigerant flow rate

YA FY d95E FeFd A F, 9dug
M A% R A4E F RS 3 AL YRk
2 4 fdsd g 2383 359 42%
719) €94 9 - EF 2EHIE Yk Aol
o 1" M et e} i - BT BT A)Zke) A
#Hgof) wel dA T 25 EL FASEM FaE
AE veh Ak, 2%3F 3539 nlmoAME
o 3A veEgt

1

P~

W

h)

kv

=
}
Oﬂj}m
m&ﬂﬁﬂ%
Sy rirﬁ;‘;
my ml o fo
Koo
}mng_ig

=)
%,
rlrd[o
>

o
>
F

Jo
S
e
ol
%0
o

41

: Triple tube heat source water inlet

: Triple tube Heat source water outlet
:Double tube heat source water inlet

: Double tube heat source water outlet
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5 Refrigerant flow rate : 36kg/h

Heat source water flow rate : 25L/min
q " 1 L « 1
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Time(min)
(a) Re @ 36kg/h, me @ 254 /min, Tenitial
17.0T

: Triple tube heat source water inlet

: Triple tube heat source water outlet

: Double tube heat source water inlet
Double tube heat source water outlet
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5 Refrigerant flow rate : 28.8kg/h
Heat source water flow rate : 25L/min
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(b} Re 1 28.8kg/h, me © 254 /min, Teinitial
15.0C
Fig. 7 Variation of heat source water inlet and outlet

temperature  according to the change of
refrigerant flow rate
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< Tripte tube heat source water inlet

: Triple tube heat source water outlet
: Double tube heat source water inlet
: Double tube heat source water outlet
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Fig. 8 Variation of heat source water inlet and outlet
temperature according to the change of
refrigerant flow rate
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Fig. 9 Variation of cooling capacity according te the
change of refrigerant flow rate at heat source
water flow rate
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the change of refrigerant flow rate at heat
source water flow rate
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