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Study on the Single-Phase Heat Transfer and Pressure Drop
Characteristics of R-718 in Small Diameter Tubes
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Abstract

Single-phasec heat transfer coefficients and pressure drops of R-22 were measured in smooth,
horizontal copper tubes with inner diameters of 3.36 mm, 535 mm, 654 mm and 8.12 mm,
respectively. The experiments were conducted in the closed loop, which was driven by a magnetic gear
pump. Data are presented for the following range of variables : Reynolds from 1000 to 20000.

Single-phase heat transfer coefficients increased by 10~30 % as the inner diameter of tube was
reduced and it was found that a well-known previous correlation, Gnielinski's correlation, was not
suitable for the small diameter tubes. But the pressure drop in the small diameter tubes have been
shown slightly deviations with Blanius' correlation. Based on an analogy between heat and mass
transfer, the new heat transfer correlation is proposed to predict the experimental data successfully.
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Fig. 1 Schematic diagrams of experimental apparatus and detail of test section
for single-phase(liquid) heat transfer and pressure drop.
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Table 1 Experimental condition for single-phase
(liquid) heat transfer and pressure drop

Test section Horizontal copper tube

Temperature of

refrigerant(Hot water) 0T

Temperature of

brine(Cool water) 0t

LD. of inner tube {(mm) | 3.36, 5.35, 654, 812

Reynolds number of

refrigerant 1000 ~ 2
Mass flow .rate of 450 kg/h
cool brine
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Fig. 2 Comparison of mean heat transfer coefficients.
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Fig. 3 Comparison of Niuep and Nuw using
Gnielinski’s carrelation in 1D 812 mm tube.
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Fig. 4 Comparison of Nuep and Num using
Gnielinski's correlation in ID 654 mm tube.

oA AtE ABAoZE Peng-Peterson®,
Incropera™, Peng-Wang"®, 183 Wu-Little
Nzo] gt o)F oM, Gnielinski 42347 Wu
-Little®] 4343 B 49 A48 nu - J&FH
Ak dA, Gnielinski 434 3 & 99
F U dR Ao £ g HE s e
2 484 on A (@)= e,

_ ___(f/8) (Re—1000) Pr
Nu=—7 12.7(/18) (PP —1) ®

A71A, Pr &% Re &% 4 9, 4 (10)ex2 ¢
3, mld AxM(Friction Factor) f& 4 (IDE
AALE)E Filonenko™9¢) 2o RAog),

Wu and Little's correlation

Gnielinski \
/%
L)

B (Re~ 1000)Pr
Nu=—— o3
100 1+ 12.7¢8)* (Pr* - 1)
Wi and Little
Nu =0.00222Re"” Pr*!

Nu

N
N

Gnielinski ‘s correlation

10}

1000 10000

Re
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