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A Study on the Thermal Contact Resistance Evaluation
for Fin-Tube Heat Exchangers
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Abstract

Usually the contact between fin collar and tube surface for fin-tube heat exchanger is secured by
mechanical expansion of the tubes. The objective of the present study is to develop a method of
measuring the thermal contact resistance between fin collar and tube surface for fin-tube heat
exchanger. Also an experimental work has been performed to evaluate the thermal contact resistance,
and a rigorous numerical analysis has been employed to calculate the contact resistance from the
measured data. The experiments have been conducted for the fin-tube heat exchangers with the tube
of outer diameters 7 and 9.52 mm.
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Fig. 1 Schematic diagram of experimental apparatus
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Table 1 Specification of fin-tube heat

exchangers (after expansion)

Type A Type B
D, [mm] 9.85 7.3
D; [mm] 9.25 - 676
w [mm] 21.65 12.7
t; [mm] 0.3 0.27
¢y [mm] 0.11 0.11
P/ [mm] 15 13
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Fig. 2 Heat transfer schematic in a

Heat Transfer direction

heat exchanger
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Table 2 Test conditions
Cold Water Hot Water
D, | Tal m, | Tw| my
[mm]| [T}]| [kg/min]| [C]| [keg/min]
300 347 |[625] 280
Al 952

350 348 |608| 2.80
250( 193 {655 1.72
B| 7 |300] 19 |618| 172
30| 198 (591 172
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Fig. 3 Schematic of control volumes

Table 3 Correlations for heat transfer
coefficients for grooved tubes

D,

[mm]

EEEEE ISR

Nu=0.00172x Re'" 2 x pr 03
(3000 < Re< 21000)

Nu = 0.0376 x Re®® x Pr 3
(21000 < Re < 45000)

Nu = 0.00211 x Re'" 1! x Pr®3
(3000 < Re< 16000)

Nu = 0.0382 x Re®® x P %3
(16000 < Re < 45000)
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Fig. 4 flow chart of program
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Table 4 Energy balance of heat

exchanger

Da Tca ’Tha Qc Qh
[mm] [Tl {€}| [W] [w]
1333 | 581 | 798.10 | 858.66
37.7 | 57.3 | 654.87 | 683.03 |
34.0 | 55.3 {1210.63|1222.76
Bi{ 7 | 370 | 537 | 956.24 | 971.01
40.3 | 53.0 | 731.40 | 731.26

A | 952
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o (]
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Fig. 5 Percentage of thermal contact
resistance(Rc) for 9.52 mm tube
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Fig. 6 Percentage of thermal contact

HZIA o] 952 mm tubedl A © & B LS resistance(R.) for 7 mm tube

Table 6 Results of numerical calculation

Do Tci hc h co H] g
Re, Re, h ¢ U |RH Hl&

[mm]| [TC] [(W/m?c]| [W/mic]| [W/m?Cl| [W/miC] [%]
30.0 | 12091.91 | 13636.67 | 677622 | 7208.47 | 12835 359.35 19.72

A | 952

35.0 | 12126.76 | 13636.67 | 6798.10 | 7208.47 12557 357.91 20.08

25.0 ] 9202.76 | 11462.35| 7647.00 | 9072.20 31345 467.98 11.98

B 7 |300 | 9345.80 {11462.35( 7779.05 | 9072.20 33469 472.56 11.33

35.0 | 9441.17 | 11462.35| 7867.21 | 9072.20 31066 469.08 12.12
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