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ABSTRACT: In this work, pool boiling heat transfer coefficients(HTCs) of R22, R123, R134a, and
R245fa are measured on both horizontal plain and 26 fpi low fin tubes. The pool boiling temperature
is maintained at 7°C and heat flux is varied from 80 kW/m’ to 10 kW/m’ with an interval of 10
kW/mZ. Wall temperatures are measured directly by thermocouples inserted through holes of 0.5
mm diameter. Test results show that HTCs of high vapor pressure refrigerants are usually higher
than those of low pressure fluids in both plain and low fin tubes. On a plain tube, HTCs of R245fa
are 23.3% higher than those of R123 while on a 26 fpi low fin tube, HTCs of R245fa are 46.3%
higher than those of R123. The fin effect is more prominent with low vapor pressure refrigerants

than with high vapor pressure ones due to a sweeping effect.

Key words: Pool boiling heat transfer coefficients(Z Y]S5 @A & A4, Low fin tube(st& A ),
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Fig. 1 Schematic diagram of the pool boiling
test facility.
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Table 1 Specification of testing tubes

Tube Plain 26 fpi
Do(mm) 19.05 18.77
Di(mm) 16.30 15.00

Fins/inch - 26
Fin height(mm) - 1.21
Gzlijz(g(rmpr?ll)re) : 058

$9.5 |$16.3 [$19.0

(Unit: mm)

Silver soldering

(a) Components of test tube

Wall thermocouple (Unit: mm)
location |

20
| 785 ( 152

S/ /7

Nylon Copper Bakelite Boiling tube Catridge
heater

cap cap (619.0)

Epoxy Nylon bushing

Thermocouple leading tube (Nylon)

(b) Completed test tube

Fig. 2 Cartridge tube specifications.
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Table 2 Some properties of tested refrigerants at 7C

P, ky k Hr Hg o
Refrigerant o P, T. -
(kPa) (W/m - K) 10 °(Pa - s) (N/m)
R22 622 0.1245 0.7586 0.0916 0.00989 200.1 11.67 0.01066
R134a 375 0.0923 0.7486 0.0889 0.01213 243.9 10.99 0.01056
R245fa 72 0.0198 0.6558 0.0937 0.01173 518.2 9.66 0.01635
R123 45 0.0122 0.6132 0.0816 0.00814 517.4 10.10 0.01733
Table 3 Measured heat transfer coefficients of various refrigerants
) Heat flux(kW/m")
Tube Refrigerant
10 20 30 40 50 60 70 30
R22 3267 4952 6216 7373 8400 9473 10433 11353
Plain R134a 2430 3762 4905 5897 6885 7786 8679 9507
tube R245fa 841 1559 2268 2910 3531 4085 4593 5082
R123 631 1193 1707 2232 2737 3238 3727 4208
%6 R22 4434 6513 8130 9484 10609 11649 12514 13274
| 1;1 R134a 3991 5770 6953 7990 8928 9857 10761 11567
Otwb Mol Roasta | 2263 | 3927 | 5507 | 6884 | 8202 | 9419 | 10603 | 11691
ube R123 1501 2521 3623 4670 5655 6598 7610 8532
16000 PR
R22 Plain tube
. | — - — Stephan and Abdelsalam(® Plain tube
————— goipetr“i’ " —aA— R22
12000 p= | —— Referenct-; data g - 12000 —H— R134a
——@—— Present data —@—— R245fa
. —o— R123
X i <
N N
§ 8000 = § 8000
< | <
4000 - 4000
3 s
0 N | X | N | " | 0 5 1 N I N 1 N 1

20 60 80

Q/A (kW/m2)
Fig. 3 Comparison of R22 data Wlth Stephan
and Abdelsalam Cooper Park et
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al. s correlations.
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