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The Heat Transfer and Pressure drop Characteristics of R718 in
Small Diameter Tubes '
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Abstract : The heat transfer and pressure drop characteristics of R718 flowing in smqoth
horizontal copper tubes with inner diameter of 3.36 mm, 535 mm, 654 mm and 8.12 mm
were investigated. The test section is a counterflow heat exchanger with refrigerant
flowing in the inner tube and water flowing in the annulus. Experiments were performed
for the flowing range of variables : Reynolds number (1000 to 20000), mass flow rate of
brine (450 kg/h) and refrigerant temperature (50TC).

The main results were summarized as follows : (1) The heat transfer coefficient of 3.36 mm
ID was about 10% to 30% higher than that of 535 mm, 654 mm and 812 mm ID, and the
heat transfer coefficients for small diameter tubes are about 20% to 27% higher than those
predicted by Gnielinski. The new correlation is proposed to predict the experimental data. (2)
As a result of comparison with correlation proposed by Blasius. the deviation of the
experimental data slightly increased as the tube diameter decreased. (3) The ratio of heat
transfer to friction factor (/) correlated by all experimental data increased as the tube
diameter decreased.

Key words: Small diameter tube(]%), Single-phase heat transfer(¥%% ¥34), Friction
factor(st & A 4), Colbum coefficient(colburn <), pure refrigerant(&4-4uf)

1.4 &

AN A AGEAY g FHe A+

2 4WE¥ Gambil and Bundy®E & Ad
LH% BZEE GAFY &5 dAdgd giEA
A7yt 2 A FHolERHst 9X10°~2.7X
10°9) W9y dAY A4E Sieder-TateX
o2 &% gud g ZA dEdtin 28
< WAk Acosta =‘2’e— s8=7e] 0.38-09%
mmgl "vl4 AdUE 32 £ GFd 9§

$E5 %3 BEQAGY @3 A7E EdAH, 44
ARG FALE AN g2 7EY gQF
o) AHES 4w 2 dXstn, EAAEA

FE EY AAre g #do] gltka dich

Adams 59 939 A#NE s+ B9
GAF AA) dFol @8 AFELS FAA A o
F 4AG A e 10 mm o)1Fe giFAT o
3 AR 3493 mA vehdoa 5.
I8 AEE 3 AT ojd gy A
5 Audg gzl Aadd 1 A9 HE
W= 26X10°P<Re<23x10' o]x, 15<Pr<



brine pump

refrigeration wait

brine flaw.m eter

———- refrigerazt line
“ brine line

t—

recéiver pressure gang
refrigerant
flow-meter

refrigerant pamp

~“test section

pressure gange

isothermal tank

ﬁ 3000

brinc in [—SUT—T—S0F 00— S0 S0F —T—¥or—|
B e e e
[

N

pressure tab
/ T-type thermocouples
brl‘-e out ]
0
A
o
L. I 90
Sectiom view A-A
T-type therm ocouples

Fig. 1 Schematic diagram of experimental apparatus and detail of test section.
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Table Experimental conditions

Test section Horizontal
& copper tube
Temperature of refrigerant 5 C
Temperature of brine 10 C
. 3.36, 5.35, 6.54,
ID of inner tube 812 (mm)
Reynolds number of| _
frigerant | 1()00 20000
Mass flow rate of brine 450 (kg/h)
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Fig. 2 Comparison of mean heat transfer
coefficients ratio.
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