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A Study on The Heat Transfer Performance of Evaporator Heat Transfer
Tube for Absorption Chiller
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ABSTRACT: The objectives of this paper are to measure the heat transfer and pressure
drop of the heat transfer tube for an evaporator of absorption system applications. Five types
of_'h,eatv transfer tubes with different shape and heat transfer area are tested in the present
expériment. Heat transfer and pressure drop performance of heat transfer tubes are measured
in f‘;va_'riOUS operating conditions, and compared each other. The results show that the heat
transfer coefficient of thermoexcel notch tube increases about 79.6% and 45.3% at the film
Rey‘holds number 69.7 compared with that of bare tube and low fin tube, respectively. The
thermoexcel notch tube is show the best performance considering préssure drop and heat
transfer coefficient.

Key words: Evaporator(5%7]), Heat transfer(2 %), Heat transfer tube(Cd g ), Pressure
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Table 1 Dimension of test tubes

Type Photo | Dimensions
Bare tube t :0.6mm
Do : 1588 mm
Floral tube t :0.6mm
Do : 1588 mm
t  0.75mm
Thex;msexcel | He : 0.35mm
ube Nt : 40/inch
Rib : 24
Do : 1588 mm
t 075 mm
Thetrr}rllo?;cel H: :0.35mm
notch tube Nt : 40/inch
Rib : 24
Do :15.88 mm
_ e t 12mm
Low fin tube |§ Hf :1.35mm
Nt : 40/inch




(a) Theﬁnoexcel tube (b) Thermoexcel notch

Axial direction Axial direction

(é)"Floral tube (d) Low fin tube

Fig. 1 Schematic detail view of evaporator tube.
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Fig. 2 Schematic. view of experimental apparatus.
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Table 2 Experimental conditions of evaporator

Temperature(C) | Flow rate(kg/h)
Cooling 9 3,000
water
Chilled 10~18 1,500~3,500
water
Refrigerant 5 150~350

Heat transfer tube : 2 row 10 column,
800 mm x 20 ea
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Fig. 3 Variation of heat transfer rate with the
refrigerant flow rate.
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Fig. 4 Variation of overall heat transfer coefficient
with the film Reynolds number.
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Table 3 Comparison of experiment results
Ref. | Tube types Re U 2
b f (kW/m’K)
129 6.0
" Thermoexcel 20.7 6.1
H; :0.30 mm ' -
N, : 40/inch 336 59
Rib : 36 439 5.2
54.2 43
Thermoexcel 12.9 6.1
Tsuri noFCh 20.7 6.2
i |Hr ©0.30 mm 336 6.1
et al " | N, : 19/inch 439 6.0
Rib = 30 542 55
129 19
Low fin 20.7 2.1
H; 1142 mm 33.6 2.15
Ny : 40/inch 439 2.15
54.2 2.16
32.3 . 45
- CCS40L-R24 413 47
¢ 1 0.35 mm =
N, : 40/inch 64.5 49
Rib : 24 74.8 5.0
1075 46
32.3 4.2
:CCS40L-R10 413 45
H; 035 mm
N, : 40/inch 64.5 45
‘ Rib : 10 74.8 44
Kameoka 1075 43
et al.(8> 323 25
Low fin 41.3 2.7
¢ 1.42 mm 64.5 3.0
r - 19/inch 74.8 33
1075 3.2
32.3 2.8
413 | 27,
Bare 64.5 2.7
74.8 2.6
1075 25
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Fig. 5 Variation of heat transfer coefficient with
the film Reynolds number.
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Fig. 6 Variation of heat transfer rate with the

chilled water inlet temperature.
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