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ABSTRACT: In this study, condensation heat transfer coefficients(tHTCs) of R22, R123, R134a
and R245fa are measured on both 26fpi low fin and Turbo-C tubes. All data are taken at the
vapor temperature of 39 C with a wall subcooling of 3~8 C. Test results show that HTCs
of the newly developed low vapor pressure alternative refrigerant, R245fa, are 7.8~9.2% and
10.3~186% higher than those of R123 for 26fpi low fin tube and Turbo-C tube respectively.
For all refrigerants tested, HTCs of Turbo-C enhanced tube are higher than those of 26fpi
low fin tube. For the low fin tube, Beatty and Katz's prediction equation vielded 20% devia-
tion for all fluids. The heat transfer enhancement ratio of R245fa on the Turbo-C tube is 5.
9~6.4 while that of R123 is 5.7~5.9. From the view point of environmental safety and con—
densation heat transfer, R245fa is a long term candidate to replace R123 currently used in
centrifugal chillers.
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Table 1 Specifications of the low fin tube and
Turbo-C tube

Outside | Fin | Fin thickness
diameter|height| 44 tip |at base|Fins /m
(mm) | (mm) | (mm) | (mm)

Low fin| 189 | 121 | 025 | 058 | 1,024
Turbo-C| 189 | 076 | 025 | 035 | 1,654

Tube
type

26fpi low fin tube Turbo-C enhanced tube
Fig. 2 Cross section and surfaces of 26fpi low
fin tube and Turbo-C enhanced tube.

s R R1233 v =23 39 TollM e E3hst
g2 vz3iy E57gEe] 4
dAEE T3 5% AE
Aot X HQAM BHA
AL
&

mlo

&AL AAY ¢
W Fo] R245fad] 9
oS5 Aow owgt}‘”

-{mm

2.2 MEdlolEo el

AR5 $5 GHLASE 2457 A
£ Rouns Ageds 9
A48k Bk F AYFAA
FHQE B A o8 F& 5 Ak

Q=m,C, (T, ,— T, 1

ANA My, Cpu Toi Toole 27t % AR

E W7o f3g/s), WEk]/ke - K),
F 2 &7 2E(T)olth A)ew TH 4
&35to] st dAd ddg ®HAA
% dAgATE JQ)F ol&d 44 ¢

.

oR=1

(o]
= ©

30 10 o O i

Q/A
h = 72— (2)
(T'sat_Twall)

, Towr, Twars 2474 EAGASF
2 WH(m?), dvje Tex
(), 2831 #9 #d 2=(C)olvh. dA 44
Twall’\: %’ﬂ"ﬂ }\\:}(Q?_ug—g-il?‘

AV
Ar --—--
A
! - (unit : mm)
Fig. 3 Geometric specifications of the 26fpi low

fin tube.



@& A@F Turbo-C H2 #e] A R245fas] ¥ &% FAdA S 171
Table 2 Saturation properties of tested refrigerants at 39 C
e Lo Py Py Cos by ky I
Refrigerant (kPa) (kg/m3) (kg/m3) | kJ/kg - K| (kJ/kg) | (Wm-K)| WPa-s)
R22 1497 1133 64.47 1.332 167.76 0.077 141.1
R123 149 1427 9.33 1.037 165.39 0.073 356.3
R134a 990 1151 48.68 1.493 164.07 0.075 165.6
R245¢fa 244 1300 13.64 1.401 182.39 0.077 3344
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Fig. 4 Condensation HTCs as a function wall
subcooling on a 26fpi low fin tube.
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