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Study on Condensation Heat Transfer Characteristics of
R134a in Horizontal Threaded Tubes

WU Shengli, TAO Leren, LI Qingpu, WANG Tong, WANG Yanjiang
(School of Energy and Power Engineering, University of Shanghai for Science and Technology , Shanghai 200093, China)

Abstract; With the continuous improvement of energy saving and emission reduction requirements, the heat transfer
performance of copper pipes used in refrigeration systems becomes the research focus. To obtain the heat transfer and
flow resistance characteristics of three types of internally threaded tubes, influence of mass velocity and geometrical
parameters of the internally threaded tubes on condensation heat transfer was investigated by using R134a as the working
substance. The experimental results show that both the heat transfer coefficient and pressure drop increase with the mass
velocity, and the increase at low velocity is much less than that at high velocity. Using h /Ap as the index of
comprehensive performance evaluation, it is found that the trend of h /Ap decreases first and then increases in the 6. 35

>+ s7'. When the mass velocity is greater than the point,

mm tube, and the turning mass velocity is about 600 kg « m”~
the increase in the heat transfer coefficient exceeds that in pressure loss, it shows that the comprehensive performance of
smaller diameter pipes in larger mass flow rate range is higher.
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Diagram of experiment device
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Figure 2 Sealing assembly section of test section
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Figure 3 Cross-section of internal thread tube
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Table 1 Three kinds of internal thread tube dimensions
5 AMR/mm ESMA/(°)  AESE/mm [IE/mm 5TMA/(0)  BEE/mm EEE/mm BIE/mm o WA REYRAR AL/A,
1 6.35 28 0.35 0.15 40 0.39 0.23 0.16 54 1.63
2 7.00 28 0.39 0.20 40 0.41 0.21 0.20 50 1.65
3 8.00 28 0.40 0.20 30 0.44 0.23 0.21 58 1.81

2 XWERSHM
2.1 ZWEHRFEHEHE
SRR & 1 AT FE PR LE Ve BB S I I8 1T i 6
HEAT AR R BB AT I, B A Ve 0 e
Brik th R RE 3 C iRt v/ 1 R AR 52 56 By J o
DIAR R 7 L S50 206 RS 2 e 8, I A5
VA FIFE S 9 B e P i
D, =m, * (h o —h. ) o (1)
Arrom, AHI R BT, ke/s5h, o hy 0 53090 R 5
BB TS 1 kg
B8 YR IRK  A
D ,=m, - C,+ (t, 0 —lyom)o (2)
Krr:m, K BT i, ke/s; €, KB LA,
Jokg™ o K75ty 0ty o S0 BB KRG E IR
LK

A

d=(P . +P )/2, (3)
PR AT R 22

n=1d -d /D, (4)

S AR, X ] ¥ RN -5 A R A X R 22
n SR, R 0 <5% I, S350 BUA™ 6 B HGF- i 1Y
ROR, DA B A A i S R R B i L
EENIOR S @ SRR,

2.2 KIGHEALE
S 1 1 RN [R] 00 v TR AN [ BUA% Y
WIRSUE T IR T b, 5IEFE AP, J3 Hr i i r 1
HeARPERE S TSR R, 5 1 A7 P e fe R %
VE Ve RGeS Bl i AE 25 5 TERE PN AU 545, >R
FAFABE AT BT A M AL R B R,
ST B A A ¥4 71 -5 A R E DA A A X DA AR
BHL P BE S PEARH B SIS A AEARE LA B 5 Y $EH 2
A o TS A 2T AR B T, 5B T 5 i A4
L 22 s, B
1/(KA,) =1/(hA;) +1/(hA,) +8/(kA,) . (5)
ek, MR FRRELW - mT - KT8 i RE R
B, miyA; A, A, G35 D BUE N R TR A TE AR i B
JAERE S AR (AL A, 5 A, BOFE(E) ,m?;
K RS B AR, W - m ™2 - KT
LR BRI
K=®/(A, + At,) (6)
b Ar, xRS, H
At =ty = te) /I [ =) 7 (8 =, ) 1o
(7)
P, AR K
TEFR KA AL 42K b, |1 Dittus-Doelter™ 23 23t
CRGEINE



4. B THI# Light Industry Machinery

2017 FESES A

}H‘=0.0234£?Re“8PnﬁAo (8)
Dhm

ok OB RE S ARG D, W RFIE R, BAL UM E
ENARRe, Pr, 43 3 B8 N K I B o EOR3% BA 4
B Bra(6)F1(8) IR AIRAALK(S) 155
1l 4 ) M 8 R 2R K
b =1/LA(1/(KA) ~1/(hA,)) -5/ (kA ]
(9)
SRR 2 B A R , 43 S0l X 4% S B T A
WasE 11, By Kline F1 McClintock " ik Jy 3144, 2
BRI E A
2 2 [ 205
{222 (2T
AR R <5.0% KD R
BHIATHEE <0.5% , il v& 7R ML R BON A 2 B <
5.0% , i R I HER, AT LA B & T SE ) .
3 LWHERKSH
3.1 M E A RE
SR TV I TE K N BREUE N B PR A D 3R AT
ERISH IV & B AR i i D B v B il B 55
TR 20 i R i e s AT LOL IR #2815 3
AR AR S Y R134a b ERER)ZZ LI DL o
P 4 7 T AN [ RILRS 8 v AL PR B3 o it
HZRAENE O, B EIRT A, & TTO0 T K Rl o Ji i
SRR, A iR RO T8 2#F0°8 3%,

5750
oS 250
€
i 47501
g ‘ )
T 42501 —¥— 6.35 mm/40 BC
% —A— 6.35 mm/45 C
W —&— 7.00 mm/35 C
Z 3750 =% 7.00 mm/40 C
& —4—7.00 mm/45 C
@ 3250/ -e-8.00 mm/35 C
) ~#— 8.00 mm/40 C
- 8.00 mm/45 'C
2 759 Il 1 Il 1 1 I I
00 300 400 500 600 700 800 900

RS G/ (kgem™s™)

A4 BAERRARETZREN TG
Figure 4 Change of overall heat transfer
coefficient with mass velocity
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Figure 5 Change of heat transfer coefficient on
refrigerant side along with working
substance mass velocity
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Figure 6 Change of pressure drop along with
working substance mass velocity
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Figure 7 Change of unit condensation pressure
drop heat transfer coefficient along with

working substance mass velocity
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