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Frictional pressure drop characteristics of R410A-oil mixture

flow boiling in 7 mm straight and C-shape enhanced tubes

HU Haitao, DING Guoliang, WANG Zhence, WEI Wenjian
(Institute o f Refrigeration and Cryogenics, Shanghai Jiao Tong University ., Shanghai 200240, China)

Abstract: An experimental study of frictional pressure drop characteristics of R410A-oil mixture flow
boiling inside straight and C-shape horizontal enhanced tubes was performed. The test tube was an
internally spiral grooved tube with the outer diameter of 7.0 mm. Experimental parameters included
evaporating temperature 5C, mass flux from 200 kg « m % « s°' to 400 kg * m % + s~ ', heat flux from
7.56 kW « m % to 15.1 kW « m 2, inlet vapor quality from 0.1 to 0.7, and oil concentration from 0 to
5%. The test result showed that frictional pressure drop of R410A-oil mixture flow boiling inside straight
and C-shape enhanced tubes increased with increasing oil concentration and mass flux. New correlations of
frictional pressure drop for R410A-oil mixture flow boiling inside the straight enhanced tube and C-shape
enhanced tube were developed respectively based on the mixture properties. The new frictional pressure
drop correlation for the straight enhanced tube could agree with 97% of the experimental data within
deviation of 210% , and the frictional pressure drop correlation for the C-shape enhanced tube could agree

with 95% of the experimental data within deviation of £15%.

Key words: R410A; oil; C-shape; enhanced tube; pressure drop; correlation

2006 —07—18 W B ¥ K, 2007 —05— 14 W EI& ok i . Received date: 2006 —07—18.

BREA: TEHR., £—1EE: WiHE (1978, B, L Corresponding author: Prof. DING Guoliang. E—mail: glding
k. @sjtu. edu. cn

HE&WmH: EEHHAEEHEREHTRTH (05QMH1410), Foundation item: supported by the Continued Program for

Young Excellent Talents in Shanghai (05QMH1410).



« 1906

F [

% 58 &

i =

RATOA FE R BR0- 0T, 1 B R B bR 128 98 4%
A A v T S R P O R N R S A
B AR A AR AE R TR A A B TR
i CIEAE . B TH% ARG s rnt. Bl s h s a
—E AT PRl RATOA ¥ 7 5 15
SRR R A JRE 5 T B R P T S R 8 B BT AT T
A

EL A SCHR 2l 8 0] RATOA 16 E AR AL A
RATOA-IR G W7E U BB N I B R4 T
F9e, (HJE H AR A RALOA-MTR & W 7E B ok
BN C I iR AL AE PN AL Sl I i R P 10 BT S A
A SGE A AESME S T mm (1 B A BRB0RALE I C B
WIRZEAL T NI SC R . BT RATOA-TINTR S 910
U2l S 4 T e . O R 5 T Y R IR G

1 SR¥EFEENRINR

SHGREE A 1 TR, SR G ok N IR AL
AL A C R WIRLrsm b4 . X F C ik,
T U TR T AR R e AR R 4 s 9 1 52
M, £ CEEMADME T4n5E —BEEE,

BT S I s B A
Fig. 1 Schematic of test rig

1—outdoor unit; 2-—compressors;
3—condensor; 4—electronic expansion valve;
5, 16—oil separator; 6, 15—oil tank; 7—capillary;
8—indoor unit; 9, 22-—after-heater;

10— refrigerant mass flowmeter; 11— —check valve;
12—oil mass flowmeter; 13—oil pump;
14—regulating valve; 17—mixing chamber;
18—sampling cylinder; 19— pre-heater;
20—tube sight glass; 21—test section; 23—sight glass
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Fig. 2 Schematic of internally spiral grooved tube
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Table 1 Details of internally spiral grooved tube

Geometry parameter Straight tube  C-shape tube

outer diameter/mm 7.0040. 04 7.00=£0. 04
thickness/mm 0. 30 0. 30
bottom thickness/mm 0.254+0.02 0.254+0.02
groove depth/mm 0.18+0.02 0.18+0.02
number of grooves 50 50
lead angle/ (%) 18 18

top angle/ (%) 40 40
curved diameter/mm 380
curved angle/ (%) — 270
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