21 3

Vol.2l, No.3

2006 5 JOURNAL OF ENGINEERING FOR THERMAL ENERGY AND POWER May, 2006
: 1001— 2060 (2006)03— 0283— (4
F MK MW K EAE
(BEXBAY AHTES HAERELTRE, KHE 7% 710049
BT IR A HAER I TR AT APHE R AANME TA

oy AR WA AT T TR, A NRA FH R 5%
HHRATT L, RREARATRALNER Fo BN HRT
BN A E, BT 5 AL RGER, 2R LA A4
K38 e, SR TSR k— e B A AL IS RAR AL BT A AL
WA ENG RN EERIAL A HERERRAER FER
M. ERERUBAEARAREOREATT LAFRRS R
BEHE N WEN, MATAARR EwE, FAETA AT
PRALP Ay DR R, RAA T ERBT —R BORME
A, BlE AT LiRg e inahte, e T RE R ML IR
JEHh R, SR ALT A .

. TK124 A
1
’
’
s
’
[1]
° ’
[2]
s
[3
° ’
[4~38]
’
s
s ’
[9 ,
’
: 2005—10— 105 :2006— 12— 28

(191872 A,

“‘\\ \‘

\\)l, ’\\\ ‘\\\‘

\\\\
\\\\\\\

(b) SEREREREA

Bl #wRALNEH FEHTER
1 (mm)
M 1 lf D, D; d, § Dy
15 400 242.9 28 26 14 0.2 2.15
2 ,



© 284 ¢ 2006
’ m (D} —db)—4 3
D=, . M
8 (Dt do) 12l
’ 120 3
’ ‘ S R o]
0 mm. 20 hx*t = _ }\h o)
mm .80 mm. 140 mm. 200 mm. 260 mm. 350 mm. 400 w X b (x
o 3 q (W/m®), Reynolds
’ Re=umDn/ v )
tUm™ (m/ s),
umw= G/ A @
: G— s Ay— , :
A= (D}—d3)/4— 3y )
’ Darey
IMP _ —Wp/d0)Dy
’ U . % out/2 ®)
a
= s et !__FE“:
-;‘i— I/ \l E
mn
HECME [SBAt.. 5 4
AT E
AOB KR ERE
s
B2 SREFRE %
3 NI {18
12f  Nu=0.027Re .
’ 1ol  Na=0016Re™ * lis
8r . . ) .l " 412
= 6f o K } - :fgi—_:sl:«!ﬂe"a-”‘- 0.9
. A f=0.437Re0s 06
Ni *. R 4 — aReﬁ 0 2t los
u— anre f_ OoF Mm‘#‘{ U SV W WS loo
3 2 1500 3000 4550 00
Re
T B3 A AR E Bt
4
’ 4.1
[9]
(9] ? ’ \



3 » © 285 -
ab b ’
ac bd. H
( 6 ) o ab: H
b d: o
° ) 4.3
: ; Nu f
Ve ()= (T4 Vd)+ 84 ® 5
4’ 1"4> 2 , 18% i
2 $. Ty . 0.15
¢ Ty
1 0
u u 1+,
v v N+, =
W w N+,
t WV Pt/ o,
k k /0,
€ € H /0. ‘ 1000 30Loo - 6000
Re
4.2 B5  BAEH G 5 ik
180(x )X 38(y)X40(z).
A (b) HoWHES
' BT R
ﬁﬂ'ﬁlﬁ ZE I (| O A R I TP
Pl Wisee ot faer} PR ,
- AE 0 o N
B4 i FEARBE A REM4 fhhi Pt
i
k—e (1 ’
SIMPLEC ,
QUICK, (c) B—HBH (d) F-HEs
( 4) ) K6 ##dmimEs Bk B sk (R #b HIER)



° 286 ¢ 2006

2197.3 , s ( 8),

(b) B—

[ , : (V] .
, 2003
[3 SHAH RK, LONDON A L. Laminar flow forced convection in ducts
[ M] . New York: A cademic Press, 1978
[3 . [M. : >
1987.
[4 , ,
. » 2000, 21(3): 334—337.
[ 5]  YUB,NIE JH, WANG Q W, & al. Experimental sudy on the pressure
drop and heat transfer characteristics of tubes with intemal wave- like

longitudinal fing J] . Heat and Mass Transfer; 1999, 35 65— 73.

[q 9 . b
(. . 2003, 24(4): 655~ 657.
(7 . . .
(b) BoEES . L2005, 26(3):471— 473.
[§ , ; .
B8 B e Al i Ak (2=0.003 6 m) L » 006 57C2): #1245
[9 , s ..
(. . 2005, 56(11); 2065—2068.
T [ 10 : [M].( ).
’ . 2000.
’ ° Gk B I

?1994-2016 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



° 326 - 2006

R113 Nucleate Boiling under a High Heat-flux Density] , | /JIA Tao, DIAO Yan-hua (Posigraduate College of
Chinese Academy of Sciences under the Engineering Thermophysics Research Institute of the Chinese Academy of Sci-
ences, Beijing, China, Post Code: 100080)// Journal of Engineering for Thermal Energy & Power. — 2006, 21(3).
—279~282

A RI113 nucleate boiling experiment was conducted on a transparent ITO glass. During the experiment a high speed CCD
(Charge Coupled Device) camera was placed under the TTO glass to take photos of the bubble images. The advantage of
such a camera shooting consists in the elimination of the interference to the camera shooting caused by the merging of the
fluid and bubbles. By the use of an image edge detection technique these bubble images were processed so that one can
clearly see the boundaries of various bubbles in the bubble cluster, thus making it possible to correctly identify the quan-
tity of bubbles. By taking account of the difference between the quantity of bubbles due to their merging and the quantity
of nucleation sites under the bubbles, the actual magnitude of nucleation site quantity can be determined. Finally, a
curve showing the variation of densities of the nucleation sites with heat-flux densities was plottied. Key words: nucleate

boiling, image edge detection; nucleation site

=A Study of the Intensified Heat Transfer of Longitudinally Ridged Inter-
nal-finned Tubes] . ]/WU Feng, LIN Mei, TIAN Lin, et al (State Key Laboratory of Power Engineering Multi-
phase Flows under the Xi’ an Jiaotong University, Xi' an, China, Post Code: 710049)// Journal of Engineering for
Thermal Energy & Power. — 2006, 21(3). —283 ~286

Through experiments and numerical simulation methods a study has been conducted of the characteristics of convection
heat exchange of ridged internal-finned tubes and a comparison of the above characteristics with the flow and heat transfer
characteristics of straight internal-finned tubes performmed. The experimental results indicate that the heat exchange char-
acteristics of ridged internal-finned tubes are better than those of straight internalfinned tubes in terms of intensified heat
transfer performance, but at the same time thew is a corresponding increase in flow resistance. Thwough the adoption of a
turbulent flow model capable of realizing k— € equation, the flow and heat transfer process of ridged internalfinned tubes
have been simulated. The calculation results are in good agreement with the experimental ones. The calailation results
indicate that the periodical ridges inside the fimed tubes have changed the distribution of the inner-flow fields and tem-
perature ones. Relative to the straight internal-finned tubes a secondary vortex flow has emerged, which is conducive to
an intensified heat exchange and plays a definite destructive role to the flow boundary layer. Meanwhile, by increasing
the turbulent kinetic energy of the flow field, the temperature gradient in the neighborhood of the heat exchange wall sur-
faces has been enhanced, contributing to an intensification of heat transfer. Key words: ridged internal-finned tube,

forced convection, heat transfer characteristics, intensified heat transfer, secondary vortex flow

= Principles for On-condition Replacement of Copper Tubes in Power Plant
Condensers] ., ]/CAO Zhong-zhong, GU Yu-jiong, YANG Kun (Education Ministty Key Laboratory of Power Plant
Equipment Condition Monitoring and Control under the North China University of Electric Power, Beijing, China, Post
Code: 102206)// Journal of Fngineering for Thermal Energy &Power. — 2006, 21(3). —287 ~290

On the basis of RCM qualitative and maintainability analysis a rational maintenance mode is determined for power plant
condensers. Through the decision-making of maintenance modes a batch replacement model has been chosen and a model
for quantitative analysis of on-condition replacement of copper tubes in power plant condensers established. A study was
conducted of the principles for choosing status parameters for the on-condition replacement of copper tubes in condensers.

With the N-112204 type condenser of a 200 MW unit serving as an object of study a case study has been performed.

Relevant, proposals for revising maintenance, egulations curently in force are put forward. The research, results show that



