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A Experimental Study on the Characteristics of Waste Heat Recovery Type

Triple Heat Exchanger in the Cooling and Heating Systems

Kwang-Bae Lee, Ho-Saeng Lee, Chun-Geun M00n+,

Abstract :

4+ -

Jae-Dol Kim ', Jung-In Yoon

This study 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 study are basic data to design

the optimum tripple-tube heat exchanger.

Key words :
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Q. : Cooling capacity, kcal/h

Cpe : Heat source water specific heat, kcal/kg-K
m. : Heat source water flow, kg/h

Tein : Heat source water inlet temperature, K

Teou : Heat source water outlet temperature, K
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(a) Detail of double heat exchanger
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(b) Detail of triple heat exchanger

Fig. 1 Schematic diagram of double and triple
heat exchanger
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Fig. 2 Experimental apparatus

@ Condenser

® Double heat
exchanger

@ Capillary tube

® Refrigerant
flow meter

@ Compressor

@ Triple heat
exchanger

@ Water flow meter Water pump @ Power menter

@0 Thermostatic oven

Fig. 3 Schematic diagram of experimental

apparatus
AAAZ FAEE YBA|ER o]FA it
S B AT gidel 35 duske) v)E
o] 253 dudv|E TR sglen, 35 du
$7)= W7 12.08, 19.05, 25.85 mm 3702 AL
o7 FAEM, Z7ke] Aol 1,170, 1,000, 850
mno|th, o] uj, Wuje} Y5l F2E Ao 71

A st B0 7 2 o] uiteEEs 4
Q47 o, BAo] Fpo = Unjrt A
2 eREis 2w Ho] glvk. meja 3%t w)
W AFE 98 AR 2@ dudle A
19.05, 25.85 mn 27He] Ao FAEY, 2zt
7ol 1,730, 1,610 mmolt}, ojuj, ¥7o] 2 1
Frogs Wik Bge] 2 eRatoze ddgt
AFZ £ F JEE AFEHo] vt Fig. 12
7% 25 9 3% dudy)e) sfefeolt).
571 "EL%‘& o ApgEa, SE7)E

o f{y 2 oo 1



Table 1. Experimental conditions

Conditi
Items Parameters
ons
Refrigerant |Flow rate [kg/h] 36, 28.8
Flow rate [ £ /min] 25
Heat source
water Temperature [K] 288
Flow rate, [ £ /min] 25
Cooling
water
Temperature, [K] 283
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60
—@— : Triple tube evaporator inlet
—(O— : Triple tube evaporator outlet
—@— : Double tube evaporator inlet
30 —1— : Double tube evaporator outlet

e Tt

Temperature(°C)
o

Refrigerant flow rate : 36kg/h
Heat source water flow rate : 25L/min
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0 10 20 30 40 50 60

Time(min)
(a) Refrigerant flow rate : 36 kg/h

60
—@— : Triple tube evaporator inlet
—(C— : Triple tube evaporator outlet
—@— : Doubl tube evaporator inlet
30 —{ 1 : Double tube evaporator outlet

Temperature(°C)

Refrigerant flow rate : 28.8kg/h
Heat source water flow rate : 25L/min
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0 10 20 30 40 50 60
Time(min)
(b) Refrigerant flow rate : 28.8 kg/h

Fig. 4 Variation of evaporator inlet and outlet
temperature according to the change of

refrigerant flow rate

A3l 9lojx] AAYR 8= Yu)fe 3%
A2 el AXE AR QulHEAR S
o, E7]) reFEe gYWEE AT
Table 12 2 A¥gzAS vepdo),

2.2.2 OOl &4



250x10°%
—@— : Double tube compressor inlet i
180 —— : Double tube compressor outlet
—@— : Triple tube compressor inlet —_
150 : Triple tube compressor outlet E 200x10° |
5 3
£ 120 L £ L
o 2 150x10° ¢
2 9 8 I
© g —(O— : Triple tube heat exchanger
(] S —(— : Double tube heat exchanger
g— 60 [ o 100x10°
) Refrigerant flow rate : 36kg/h £ @)
Ll 30 Heat source water flow rate : 25L/min o [
o] 5 Refrigerant flow rate : 36kg/h
O  50x10° | Heat source water flow rate : 25L/min
0
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0 10 20 30 40 50 60 0 10 20 30 40 50 60
Time(min) Time(min)
(a) Refrigerant flow rate : 36 kg/h (a) Refrigerant flow rate : 36 kg/h
250x10°%
—@— : Double tube compressor inlet F
180 —— : Double tube compressor outlet
—@— : Triple tube compressor inlet
150 : Triple tube compressor outlet g 200x10° |-
5 3
8 120 <
o 2 150x10°
=] [2] .
® 90 ® —O— : Triple tube heat exchanger
E % —— : Double tube heat exchanger
g 60 S 100x10° f
] Refrigerant flow rate : 28.8kg/h £
= 30 Heat source water flow rate : 25L/min o
[e] 5 Refrigerant flow rate : 28.8kg/h
O 50x10° |- heat source water flow rate : 25L/min
0
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0 10 20 30 40 50 60 0 10 20 30 40 50 60
Time(min) Time(min)
(b) Refrigerant flow rate : 28.8 kg/h (b) Refrigerant flow rate : 28.8 kg/h
Fig. 5 Variation of compressor inlet and outlet Fig. 6 Variation of cooling capacity according
temperature according to the change of to the change of refrigerant flow rate
refrigerant flow rate
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