22 2

2007 3 JOURNAL OF ENGINEERING FOR THERMAL ENERGY AND POWER

Vol.22, No.2
Mar., 2007

X, R HOH, LR

(AR e TREAR FO, A M 450002

. B MEE A T Monte Cado . BB & ik, £F =4
H— A 4B A (TMO) B A e # 28 °T 48 AL F a9 — How
Bl BAT T A, K ILI B ILR AR 4% R 40 Bt L 3 R B
HARGEMT M, RET LRURE A TMC TR T # S
TEORH 2 HLER T, 8L 2L SRARHELHR &
B o B AL R LT FAE R B Rk A R
Fo N HT BT RGN, Tl R E FEH 20
HHEAY ARAAABEMER SR T 24T E mit F
Ao di oy TN, LA T & BILFEREMRAR 5 H
LR 945 M85 TR L4 R,

H H H

. TK124 c A
’
’
b Al ~ N
N ’
’ ’
[1~2]
’
’
’
’
’
’ ’ ° -
(TMC) ,
: 2006— 08— 21; :2006— 12— 11

(1964— ) s .

: 1001—2060(2007)02— 0197— 4

MRBARME=HER—NEE
BEAIR T

T™C s
1
Monte Carlo
[ 3~ 4] ’
Monte Carlo
1.1 (473
Y.
NRV NRVNRV

NRV

1.2

Y= Cot 2 GXi+ 2 2 CiXiX;

:CO_
Cy“, l: 19 "']\RV J: i?

;Gy i=1,

Monte Carlo

.. NRV

.y NRV

@



° 198 - 2007

) C ) s
Monte Carlo
1.3 —
T™C , s

D) , . s

) N H ’ ’

(3) H ’

@) 5

5 . s

s . 2.2.2 MR
2
2.1 . 1 2

ASME )
[6l ,
2.2 ™C
] Bl BABE=LLEBEH,H
2.2.1 BE WA XM A
900 mm,
17 mm 19 mm, 100 mm, 16MnR
; $25 2.5 mm, 32 mm;

2.0MPa 0.6 MPa;
1 768.

192.553 7.6 W/ (m’ °K);
260 140 G 20 ‘C; 16MnR
18 0.2 W/(m°K); 16MnR
250 C 147 MPa, 150 C 163 MPa.

B2 #B-HEFEEA D

3

?1994-2016 China Academi¢ Journal Electronic Ptblishing House. All rights reserved. http://www.cnki.net



2 , — S 199 -
> ’ ’ D) S_ N
° 95% ’ o 4 ]gN -~ (Cy m ) ’ 5 ]gN ~
. (S m) .
1.0, . 1.
1.5 ,
38 %6 . 5% R%.
’ 8
0.4 OB R B Y
0.3 = JR A% B
02 = HRERE
01 i RS
o = EERD
o2 » BAEAMAK
-03 Kﬁﬁég:
28,
i gﬁgg@% B4 1eN~(Com)B @
9 RGN SRR
-0.9 R T:2.5% -
B3 mKHTEHEHEEZL 5 1dy
—-3.242
-3.299
EEiE
Monte Carlo ::;,:23%
-3.755
. -3.812
. , 1GB
. , St e
ES ]gN"'(Say m)}iﬂ@
3 ™C ! S S
30.34 3400. 00 0. 36 0.43
R T™C 30.37 4200. 00 0. 48 0. 44
. S - N ’
: [6-1
. S—N
lsN= C+ mlgSa @) . . 95%
: N— s So— ,C m 2 35%.
. m m ~N[—3.5, 0.111], C
leC ~ N[12.539, 0.256] . 4
T™C
203  32MPa. 1) —
S—N . ’ ~

21994-2016 China Acadenfic Journal Electronic Publishing House. All rights reserved.

http://www.cnki.net



° 200 - 2007
. [1] STEFAN REH, JEAN DANIEL BELEY, SIDDHARTHA MUKHER-
2) JEE, et al. Probabilistic finite element analysis using ANSYS[ J] .

Structural Safety, 2006, 28; 17— 43.

[2] KUPPANT. (M. s
° , 2004,
(3) Monte Carlo , [3] [M] . , 1985.
. , [4 ANSYS INC. Theory reference: pobabilistic design documentation for
ANSYS[ R] . ANSYS Inc, 2005.
[ 5]  BYENG D YOUN, KYUNG K CHOI. A new response surface methodol-
: ogy for reliability-based design optimization| J] . Computers and Struc-
€ N tures, 2004, &2: 241— 256.
N [ JAMES R, FARR MAAN H JAWAD. ASME
. . [M]. s » 2003.
[7] . ANSYS [M] .
, 2000.
(¥t %)
( 186 )
3> ) )
. ’ °
@y ;
&)
’ ’ ’
H ’
(6) ) ) .
(D . ,2X
200 MW, 2X 300 MW ZGM95 (1 ’ ’ : (M.
» 1999.
18 , 7 l 1094
4, 1.8 , ' ’
(1): 40— 41.
2000 , [3) HI- VS24 L.
8 . 30 » 2006(7); 29— 32
[ 4 K S. [M] . s
» 2002

(it T3 5)



° 228 - 2007

status quo of seal systems of race pulverizers is described with the causes of pulverized-wal leakage being pinpointed and
corresponding modification schemes poposed. In the meantime, a contrast analysis is wnducted of two cases, i.e. be-
fore and after the modification of the pulverizer. Through the modification, the air and pulverized-coal leakage phenomena
have been effectively eliminated with the working envitonment being improved and operation cost-effectiveness enhanced.
Therefore, it is of major significance to conduct a modification of the seal system for the race pulverizer. Key words;
boiler milling system, race pulverizer, pulverized-coal leakage, seal system modification

= Experimental Study of a Static/ Dynamic Pulverized Coal
Separator with Different Dynamic Blade Inclination Angles] ., ]/YANG Long-bin, WU Shao-hua, QIU Peng-hua
(Combustion Engineering Research Institute under Harbin Institute of Technology, Harbin, China, Post Code: 150001 ),
GAO Zhen-sen (Clean Coal Technology Research Center under Heilongjiang College of Science and Technology, Harbin,
China, Post Code: 150027)// Journal of Engineering for Themal Energy &Power. — 2007, 2(2). — 187 ~189

A test stand to determine the perfomance of a dynamic/ static rotor separator is described. An experimental study has
been conducted of the separator at different dynamic blade inclination angles and rotor wtating speeds with pulverized coal
seving as a raw material. Through a sorting-out and analysis of the test results, it has been found that the separator has
a best comprehersive performance when its dynamic blade inclination angle is set at 45 degrees. In such a case, R 45 can
be as high as 3.95% with the comprehensive separation efficiency being 55.32% and the resistance head 846 Pa. An
increase of the dynamic blade inclination angle and rotor rotating speed can both increase the fineness of the pulverized
coal at the outlet of the separator. Furthermore, there exists a maximal value of the comprehensive separation efficiency
but there is a minimal value for the resistance head. Key words: pulverized coal, separator, gas-solid flow, experimen-
tal study

= A Study and Forecast of Dynamic Characteristics of
Heat Exchangers with Continuous Spiral Baffle Plates] , |/WU Feng, WANG Qiu-wang, Chen Qiu-yang, et al
(National Key Laboratory on Multiple-phase Flow in Power Engineering under Xi” an Jiaotong University, Xi’ an, China,
Post Code: 710049)// Journal of Engineering for Thermal Erergy &Power. — 2007, 22(2). —190~196

A system has been established to conduct the experimental study of dynamic characteristics of shell-and-tube heat ex-
changers. Though experimental methods, an experimental study has been performed of the dynamic characteristics of heat
exchangers with continuous spiral baffle plates, which have water and oil to serve as heat exchange woiking media. With
the inlet flow disturbance representing equal percentage flow rate characteristics, studied were the dynamic responses to
water and oil temperature at the outlet in four modes of flow rate disturbance. In the meantime, the effect of fluid disturb-
ing quantity on the temperature rise at heat exchanger inlet and outlet at a certain Re number was also studied with a cor-
relation equation between the temperature rise at the inlet and outlet of the heat exchanger and fluid disturbing quantity
being obtained. The tests show that the dynamic response to the temperature of a liquid-liquid heat exchange system
needs a comparatively long time. It has been found through the study that under a disturbance with a positive or negative
flow rate, the change of temperature at the inlet and outlet of spiral-baffle plate heat exchangers assumes a linear relation-
ship and the variation curve featuring temperature rise at the inlet and outlet has a symmetric feature at a positive or nega-
tive flow rate disturbance. A finite-difference numerical forecast model and artificial neural network one have been estab-
lished respectively to dynamically forecast the outlet temperature at the heat exchanger oil side. The forecast results are in
good agreement with the test values. The forecast results obtained from the neural network is better than those from the
numerical simulation with the absolute value of the deviation being less than 1.3%, indicating that artificial neural net-
work has a definite merit for engineering reference and applications when performing the discrimination of cwmplicated sys-
tems. Key words: shell-and-tube heat exchanger, continuous spiral baffle plate, dynamic characteristics, numerical
forecast, artificial neural network, dynamic forecast

— = Three Dimensional Thermal-mechanical Coupled Probability-
based Finite Element Simulation of Heat Exchanger Reliability| ., , |/LIU Tong, LIU Min-shan, DONG, Qi-wu
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(Themal Energy Engineering Research Center under Zhengzhou University, Zhengzhou, China, Post Code; 450002) //
Jourmal of Engireering for Thermal Energy &Power. — 2007, 22(2). — 197 ~ 200

On the basis of a three dimensional themrmal-mechanical coupled model, a study has been conducted of some key issues
concerning the reliability smulation of heat exchangers by using probability finite-element Monte Carlo method and reac-
tion surface method. It was found that a direct simulation method can more accurately simulate the reliability of the inte-
gral structure of a heat exchanger. Presented were uncertainty treatment skills for multiple variables under complicated
boundaty conditions and the TMC (themal-mechanical coupled) pocess. By giving a definition of multi-dimensional tah-
ular data functions, a sectioned linear interpolation method was adopted to realize an application of randomly-changed
temperature boundary conditions. The simulation accuracy of fatigue life can be enhanced through a logarithmic transfor-
mation. A practical example of simulation calculation of industrial heat exchangers indicates that finite-element random
simulation technology applied to the reliability calculation and fatigue life prediction of complicated structures can bring
about a high confidence result regarding loads and materials as well as geometric uneven characteristics entirely reproduc-
ing the actual structures in service. Key words; heat exchanger, finite-element probability analysis, reliability, thermal-
mechanical coupled

= Experimental Study of Heat Transmission Characteris-
tics inside Self-excitation Oscillation Flow Heat-pipes of Non-uniform Section] , |/SHANG Fu-min, LIU Deng-
ying, XIAN Hai-zhen, et al (Education Ministry Key Laboratory on Power Plant Equipment Condition Monitoring and
Control under the North China Electric Power University, Beijing, China, Post Code: 102206)// Journal of Engineering
for Thermal Energy &Power. — 2007, 22(2). —201 ~204

For two kinds of loop type self-excitation oscillation flow heat-pipes with different sectional structures, i.e. one of a uni-
form section with an inner diameter of 3 mm and amother; on the basis of the above-mentioned uniform section, having an
elliptical non-unifom section obtained by machining its heating and adiabatic segments into a vertically staggered arrange-
ment, studied was the internal heat transmission performance of the above loop type heat-pipes of non-uniform section un-
der the condition of being heated by laser with various power ratings. The study has been conducted by adopting and ex-
perimental study method and through an acquisition and analysis of temperature data monitored from the heat-pipe wall.To
perform the above study, various temperature measurement points were arranged at different locations on the heat pipe
wall. Furthermore, a contrast analysis has been conducted with respect to the performance of the uniform section self-ex-
citation flow heat pipes. The results of the analysis show that the pulsation mechanism and heat transmission characteris-
tics of the self-excitation oscillation-flow heat-pipes of non-uniform section are quite different from those of uniform section
heat pipes. At medium and high loads, non-uniform section structured heat pipes can obviously strengthen heat transfer
effect. Compared with heat pipes of unifomm section, they can increase the heat transmission power by 13.6%. Key

words: self-excitation oscillation flow heat-pipe of non-uniform section, heat transmission characteristics, experimental

study

— = Numerical Simulation and Experimental Study of Liquid-liquid Jet-
flow Atomization] , |/PENG Zheng-biao, LIANG Kun-feng, YUAN Zu-lin (College of Energy Source and Environ-
ment under the Southeast University, Nanjing, China, Post Code: 210096)// Journal of Engineering for Thermal Enewgy
&Power. — 2007, 22(2). —205~212

A platform for numerical simulation of liquid-liquid atomization mechanism and another one for experimental study have
been established. By employing the above platfoims, water jet atomization mechanism in indissolvable solutions has been
studied and its atomization process numerically simulated by using a VOF-CSF multi-phase flow model. An experimental
verification and comparison was performed under identical working conditions. The study shows that the mathematical
model set up by the authors can successfully simulate a continuous jet-flow atomization process and the simulation results
are in extremely good agreement with the experimental ones. Through a combimation of numerical simulation and experi-
ments an exploratory study has been conducted of the influence of such key factors as jetflow cone height, jet flow speed,

indissolvable working-medium velocity etc. As a result; the following relevant law has been identified: under a certain



