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New Method for Testing the Heat Transfer Performance of Horizontal
Doubly-enhanced Tubes and the Experimental Investigation

Weng Wenbing Chen Wenjing Shi Dongdong

( University of Shanghai for Science and Technology, Shanghai, 200093, China)

Abstract  In order to test the heat transfer performance of horizontal doubly-enhanced tubes, a new method called water-ring method was
put forward. The basic process was that the annulus side correlation of the smooth heat transfer tube wrapping copper wire spirally was
firstly obtained by a series of experiments in the self-designed annular tubes test bench. Then the convective heat transfer resistance of the
doubly-enhanced tube with the same form of copper wire could be separated from the total thermal resistance to fit out the heat transfer cor-
relations of the inside tube. The condensation surface heat transfer coefficients of refrigerant R123 and the convection surface heat transfer
coefficients of water were measured by using the correlations. The experimental study and theoretical analysis shows that the result using

water-ring method is more accurate than the normal thermal resistance separation method.
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Tab. 1 Parameters of annular tubes

Gt SMESME mm SMEANAE mm  ARCKEE/ m
1 31. 10 28. 60 L5
2 26. 40 23.90 L5
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Fig. 1 Schematic of the annular tubes
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Fig. 2 Schematic of the experimental system
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Tab. 2 Parameters of experimental tubes

S HME/ M/ ShRERie AR
=g mm mm it i
A 22.22 20. 02 S S
Al 23. 64 21.75 il LA
A2 23.65 21.9 2l IRE
A3 23.64 22.02 2.han ey
B 18.55 15.4 Sewy Dt
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Tab. 3 Experimental conditions of fitting out exponent n

sy Quie” e T..” Y iN—4
(m’/h) (m’/h) C C
1 1.44 ~3.54 1.1 20.64 ~23.19 15.64
2 1.44 ~3.54 1.36 21.26 ~24.44 15.64
3 1.44 ~3.54 1.6 21.91 ~25.48 15.64
4 1.44 ~3.54 1. 82 22.38 ~26.46 15.64
5 1.44 ~3.54 2.04 22.99 ~27.54 15.64
6 1.44 ~3.54 2.27 23.48 ~28.5 15.64
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Fig. 3 Wilson graph of the annulus side calibration
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Tab.5 The experimental parameters of the annulus
side and the values of STC

2R 1 2 3 4 5 6
Pr, 7.76  7.76  7.76  1.76  1.76 1.76
Re, 6693 8625 10199 11598 12939 14439

STC 17.83 17.92 17.71 17.81 17.94 17.85

8 1.89 2.4 1.2 .77  2.51 2
1) A RH)528,STC KL 0™ JFHIME,6(B2%) : % o

7 8 9 10 11 12
Pr, 9.32 832 776 7.16 6.50 5.68
Re, 12332 13611 14439 15497 16849 18957
STC  17.89  17.90 17.86 17.77 17.66 17.85
B 2,23 229 206 154  0.91 2

2)B RV, STC R FELU 107 J5 1M, 8( %) : % .
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Tab.7 The value of m on different Reynolds numbers about A1 and A2 tubes

Al 1 2 3 4 5

Re, 20700 29400 50000 60000 94500
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m 0.3174 0.3416 0.27 0. 3666 0.42
2)A2E T

=8 Al 1 A2 BERERMEBERNREE
Tab. 8 The coefficients of the heat transfer correlations
about Al and A2 tubes
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a, -299.5403676417 - 1272. 40883752161
a, 27. 56783634144 117. 25197348681
a; —1. 26695186544 —5.39919415786
ag 0. 02326426176 0. 09939034272

Al 5B NS 0 8 SE 86 TR ) 41 AL
MEE AR Z A K2 N 4. 1% , Re 75
8000 L) T A2, AT REJ& /N Re T 5258 m 5 /D 1)

JE A, 7E 8580 < Re < 100698 i il P, SZ56 45 ) i 2
INT L 5% o Ui 2% S IR S REAR 4 A S R ST 56 1 119
THOL. A2 SCERAY 38 A WAL .

h T U N RHERE M T AR S PR A I HT AT R
8 ~9 /N[ SE A1 Ff 1 Re, A7 AUFNE 19 TOURMEAT S5
P R S 1 X, 5 A5 22 S 6 e ) R IR A A (]
Re, JuBNIRZETE 1% Z M, Re, SN EH—EL,
{EPR TP S NS

N T BRI A B HER P, SR LR AR5 3% -
S B0 T VER I — MR Z i Ak B A0 XU s A 4
AL LR —MRAFERCH SRR it 5 AL 584 —
B A3 GRAE, 0 A WL A AL PR RE I L 5 B
AR HI R R123 £ H1 R RNEEE H 36 C
AIAAE N A TSRS . AL A5 SR AA ST 19 22 50
THE 48 00 R A PN PR R B, da o AR 7 B A5 5
EAMEIRZR I A3 R TR MR B B 05



$£36% F3IH
2015 £ 6 A

7K S5 AL B A& P BE M RE BB 7 & R SERR AR T

Vol. 36, No. 3
June, 2015

HAESMER R T HEAPRIE 6 s,

L)
W

o A1 o uoun
2.0 o A3 o o°0°

o
]

a

—_—
S

/<10 W/(m>K))

o
=
W

o

=]

15 2 25 3 35 4 45
/< 104(W/m?)

6 Al 71 A3 EIMELEREERREXT L
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