20 2
2005 3

JOURNAL OF ENGINEERING FOR THERMAL ENERGY AND POWER

Vol. 20, No.2
Mar., 2005

: 1001— 2060 (2005)02— 0138 — 04

AN AR IO 5iR A TS IR A% TR 1 SR SR A 7T

# B, FER, HRAP

A EFRBAFRESH N TEFR #HHE
L HEAEHARBRARREELELRE, HAL KP

s MU REK G RR KR, TP H BT X —&#
BAR R T AL 37 Bk RET A RE B EE @R ot

R 4300745
410000)

CI9TA 2

, lﬁ&*ml
* k> > OO BT 3 5 s e :P'E‘ﬁgﬁ'—_t#nmg_
KA, M AR T X AF Moo 428 & Bed T4 B H W
B, 25 R R, 5 0 S AR B, 3R AT K S B AR %
H 2 AAE h AKKY RSB B A HORB T 47% ~ 96%. N
MBGRERZT 7.6% ~ 15%, & 3 HorE b 4 KBk k242
B T A2, BN K BE A N B B M e, % A8 i —R B ARE “RaA#EO -
BB AL FEIST . AR ek e m D A :ﬁ: ; # Eg
FILHA D, i \
Tk 7 A
H H H ‘é
Z
. TK124 LA
%
1
B 1 HIr o AL X,
; 2.1
Wang SiC A bLO3 N
. 2.2
TiO» )
[1~3 i ,
2.3
( ) 800
’ ’ mms, 10 mm, 1 mm,
' 450 mm, 50 mm, 300 mm.
' ’ . 250 W
’ , 2 500
mm )
4
: 2004—06— 28; :20046— 00— 13
(973) (G2000026303)



° 139 -

BE/C

135
125
115
105
95
85
75

T T T T T T T T

Bh P W

BE/T

RARE /Wl K!

B3 e E

g

~]
[~

A 4

3 2

§ T

g

¢

300

@)}

4 .
7.6% ~ 15 %,

b

47% ~96 %,

|8ls|

—— TR
—e— IR
66 18D
Indseae/ W

Tt K ek 34ty PR B

.§w

—¥ - TR
—s— iR R

1 L " L

-

160
B shAe /W

180 200 220

B 5 Aotk Bk stk A Y 3k



° 140 -

2005

900
—e— Wil A
'?E 100}
B soo}
st
g 500}
-
400F
T} L M PR o S VA PR EEP P EPUY Y P
62 64 66 68 70 72 74 76 78 BO 82 84
T
B 6 IAFREMRKR Kk
’
’
’ 3
[4
’ ’
’
01 Wiy R
| —'—m=0.025
H& m_ —a—w= (.05
Y 200k —a—aw=0073
B
B sl
] !
g 500}
ﬁ a3
4001
300 1 : 1 o L n i L 1
140 160 180 200 220

P v TR

B 7 KN 2 5HEMER K92

3.4

BBUER /W-m 2K

5IU‘HI ° ’

900

800

700+

sS00
400
300

200

A 8

40 160 180 200 220
mpszhEe/ W

th KBk 12 3T 3 4 R A0 e

[5~6]
’



[12]

R134a in heliwidal pipe [ A]. ASME Heat Transfer Divison
Publication [ . New York: ASME, 1997. HTD-351.141— 148.
KANGH J, LINC X, EBADIAN M A. Condensation heat traner of

2 ; © 141 -
, , B, AU KRR A2 PAFE] T S A S B Rk
. , HREZREELFRE 3 RFERR 9K /) hdhie
o b
’ ’
[ 1] CHOI US. Enhancing themal conductivity of fluid with nanopaiticles
[ A]. In SGINER D A. WANG H P eds. Developments and Ap-
‘ plication of Non-Newtonian Flow§ C] . New York: [ s. n.], 1995.
5 99—105.
[2] LEES CHOLU S, LIS, ef al.Measwring thermal conductivity of fluids
1) _ ontaining oxide nanoparticles [ J] . J Heat Transfer, 1999, 121: 280
—2&.
[3 WANG X, XU X, CHOI U S. Themal conductivity of nanoparticle-
’ ’ fluid mixture [ J] . J Thermophys Heat Transfer, 1999, 13. 474—
N ° 480.
2 ) [4 ; : .
47%"’96%9 76%"’15%7 [Jy. . 2002 23(6): 73— 76.
o [5] . ) [M].
’ 6~8 Co
» 2000.
3
[ 6] s . [M] .
’ , 1989.
. . R R HED
a flowing insi elicoidal pipe [ J] . Int J o at an ass,
( 137 ) R134a flowing inside helicoidal pipe [ J] . Int J of He d M
[71  TORIKOSHI K, EBISU T. Evaporation and condensation heat transfer 2000 43(14): 2553~ 2564.
characterigtics of R134a R32, and a mixture of R32 R134a inside a [13] HANJT LINCX EBADIANM A. Expermental imveigation of
wbe - part 1 [ ]] . Transactions ASHRAE, 1993 99, 90— 96, condensation heat transfer of refrigerant R-134a in helicoidal pipe
[8 YANY Y, LINT F. Condensation heat transfer and pressure drop of [ Al . ASME Heat Transfer Divison Publication[ . New York:
refrigerant R-134a in small pipe[ J] . Int J Heat Mass Transfer ASME. 2000. HTD-366— 4. 95— 101.
1999 42(4), 697-708. [ 14 BRIGGS E, YONG E H. Modified wilson plot techniques for obtai-
[9 LIUX. Condersing and evaporating heat tramsfer and pressure drop ning heat transfer comelations for shell and tube heat exchangers [ J] .
characteristics of HFC-134a and HCFC-22 [ ]]. Journal of Heat Chem Eng Progr Symp Ser: 1960, 5 35— 45
Transfer, 197, 119(1). 158— 163. [ 15] SHAH R K. Assessment of modified wilson plot techni ques for obtai-
[10] UDDIN M, PATRICK J, NEWLIN A. Variation of local condensation ning heat exchanger design data heat transfer [ A] . ASME. Pro-
heat transfer coefficient for Rl34a in helically coiled tubes [ A] . ceedings of the International Heat Transfer Conference [ C] .
Winter Annual Meeting of ASME [ C] . New York: ASME, 19%4. New York: Hemisphere Publication Corp, 1990. 51— 56.
- 10. [ 16] [M]. : ,
[11] ZAKIM, LIUYZ, DONG ZF, etal. Condensation heat trander of 1992.
[ 17]  MOFFAT R J. Describing uncertainties in experimental results| J .

Experimental Thermal Fluid Science 1988 1(1). 3—7.

CGR R HED



° 214 - 2005

tics data are of major theoretical significance and have a high practical value in engineering applications so far as the de-
sign modification and operation of such systems as rwefrigeration air conditioning units and heat pumps, etc. are con-
cerned. The authors have carried out an experimental study regarding the condensation heat exchange and pressure-drop
characteristics of the refrigerant R-134a in a spiral ring-shaped channel. As a result, experimental data, such as average
condensation heat exchange factor and pressure-drop characteristics were obtained, which were compared with the test re-
sults of R-134a as reported in available literature concerning its condensation heat exchange in straight pipes and spiral
pipes. The experimental data thus obtained can serve as a reference during the development, design and application of
new types of spiral tube heat exchangers. Key words: condensation heat exchange, spiral ring-shaped channel, replace-

ment refrigerant, pressure drop, phase-transition heat exchange

= Experimental Study of the Intensified Heat Transfer Character-
istics of a Thermosiphon Through the Addition of Nanoparticles| . ]/ PENG Yu-hui, HUANG Su-yi (Institute
of Energy and Power Engineering under the Huazhong University of Science & Technology, Wuhan, China, Poot Code:
430074), HUANG Kun-jian (Hunan Provincial Key Laboratory of High-efficiency Heat Fxchange Technology and Equip-
ment, Changsha, China, Post Code: 410000) // Journal of Engineering for Thermal Energy &Power. — 2005, 20(2).
—138 ~ 141

With the rapid development of nanometer technology some research workers have gradually applied this high and new
technology to the traditional realm of themal enewy and power. The authors have from a theoretical and experimental
viewpoint studied the working characteristics of the evaporation section of a themosiphon, to which nanoparticles have
been added. The results of the study indicate that as compared with conventional heat pipes this type of innovative heat
pipes features excellent start-up characteristics and low pipe-wall temperature with heat exchange factor being enhanced
by 47% ~96% and axial heat flux rate by 7. 6% ~15%. In addition, their heat exchange perfomance will increase
with the decrease in nanoparticle diameter, and will dlightly increase with the addition of nanoparticles. However, when
the added nanoparticles have exceeded a certain amount, the heat exchange performance will on the contrary experience a
degradation. This innovative method can be applied in industrial units easily and simply. Key words: nanofluid,

nanopatticles, intensified heat transfer, thermosiphon

B30 = Experimental Investigation of the Tube-outside Film-shaped
Condensation in a Vertically Installed B30 Corrugated Tube [ . ]/ ZHAO Ri Ge-tus, HUANG Wei-tang, LIU

Feng (Institute of Power & Nuclear Engineering under the Harbin Engineering University, Harbin, China, Post Code:
150001) //Journal of Engineering for Themal Enewgy &Power. — 2005, 20(2). —142 ~144, 157

Under the wndition of condensation at a pressure slightly higher than the ammospheric one an experimental investigation
was conducted of the tube-outside film-shaped condensation heat exchange in a vertically installed corrugated tube. The
results of the investigation indicate that the vertically installed corrugated tube enjoys definite heat-transfer intensification
effectiveness. Within the range of the experiments the overall heat transfer factor of an optimum rrugated tube is higher
than that of a bare tube by 27% ~ 43 %, while its resistance factor is about 2.94 ~3.48 times that of a bare tube. The
heat transfer intensification effectiveness of a vertically installed tube is inferior to that of a horizontally installed one.
Through a regressive analysis of the test data an experimental corrlation fomula was obtained for the following items of
the vertical tube: the tube-inside convection heat exchange, the tube-outside condensation heat exchange and the resis-

tance factor, Key, words: vertical, intensifed heal transfer, corrugated tube, film-shaped condensation



