19 6
2004 11 JOURNAL OF ENGINEERING FOR THERMAL ENERGY AND POWER

Vol. 19, No. 6
Nov., 2004

CPL R M AER2 S EERH

fﬂ’% 9'?‘ ;J!§9Fif]/ﬂ}: 9”&4

(%E‘J‘EIK% AT R¥IE LA B 210094

A CPLAAL BT RAEZ RRE. EARAEF
T SRR, Efﬁ%iisééw s I | L o
,mf*#%’i, A EET £tah & KRB AR LA Fvh, B

: 1001— 2060 (2004) 06— 0605— 05

( D.
(set point tem-

perature), ’
%L}ﬁ T % ik E ‘:P/m oD &) ij'% GLIB 4T 89 3 "’h’ iz Jf % CPL
#%ﬁ_ﬁ EoMT CPL & %ty & o A2, 04T #r Al &
B AR R RS R 5 SR SR A R 8 Sk, | '
: CPL; ; ; ;
: TK124 *TQ051. 5 A CPL ’
! s CPL
CPL(capillary pumped loops )
’ ' . (D ,
5 2 H 3)
CPL s i . (@)
’ ’ ; (5)
CPL s
e
s o
i:::'Ej‘TCE
~ N
e , ’ BIHEE
CPL .
CPL Bl Z24T5K
5) )
2 Vl’ M9 I/a
W, dp do,
=—— 5=+ T=VD =) <N
7 - P 7
: 2004—02— 23; 2006— 04— 12
(50306007); (20020801)

1978—) s



° 606 ° 2004
aVl 1 apv (’)pl ’ Q
o7 = o= Viapt - VD 50 S :
, 0= miA, 0=
09 m)
[3 , R ,
CPL ; Kucherov-Rikenglaz [5-4,
o 1P _p
, m= Avs xR, T ORTGL DT ™ P
’ ’ 20 _ Py @)
B
:Aevd ’ ’
Rg? Tsat ?Pl_
, 20 Py
B
Darcy
@—%kA(T*T)Ax+A§kV ) KAP
Mics i = i A R I my = qun 3)
(T — T/ Ay (1a)
; j 4 K = d>¢/ (150(1 — €)*),
ah_ s — T/ g+ S "
Micy i i —jzlk,ﬁAij(]} T/ Dy P v Vi mi= my.
N3 .
(T — T )+j:2]mzycp (—TH+ 0 (1b) Kucherov-Rikenglaz
0 : 0 ’
. . . 1 P
= mv>\a Q - 07 my ] kVV;(T} - ml — Amn 27TRu]-'im p]RTim[ PZ_PS(TiHI>]
« « : T Py P,
b kv? hv
( )s
d, l4J: .
_ _ 128 tm ;
k= kic(l—e)/d, h,= he6(1— )/ d, — == (72)
oD
Qa) :
Nug= hadpkr=[ (1.18Re*>*)* + 0.241 3 %m} ®
ust = hgdphe =1 (1. e AP = W!i Th)
(0.23Ré P4 4 (2b)
Re = €Cu;d,/ ", Rey, = Re/ (1—¢) (Re< 10)
Qc) . .
L:(t + do) = L) + (my — mpde/
(0.250mD) @)
dTl N1
A/[,'Cp,[ Z = jzzlkyA’/(T} T,)/ Ax,;' + CPL

N2 N3
j:Elm,,-c,,,fu;-— T,-)—|—j_:21hS,-(7}—Tl-)—0—Q 3)

1

, CPL ,



6 . :CPL ° 607 -

o / 1 - , .
mr= Ar 27'vaTr[PO Ps(Tr)] (9)

’ ’
b . b
m.= (my,— my ao ’ ’
2 .
) (a) ’
. . 3 )
b ’
(b) ’ Pcmax 2 APluopo ’
3201
3151 P TR A ST T S N S N S O I
Tk
~ 310
= gt
%8 305f + R
=i
#3001
e res 2=
HICHE S 4 2951
M, My, m, #
PP 2901
P. RS 2851
0 10 20 30 40 30
Bt(E f min

B3 AXBERARMALERE Kb

jzzk —m— IR P 20W
B2 #HHEAER ok :T a— K 10w
- 500:
: ot ANy
200r |‘
: 1oop [
, 3.5 mm 6. 95 mms 114 N e
mm, 0. 58, 5000 Pa. 5 T et 078
X10 Pm?%; 2.5m,
2.6 mm; \ 0.7 m 2.6 B4 A %GBT PHREEHR
mm, B0K; 2.6
m, 0.5 m, 0.5 4
m, 2. 6 mm; 5 ’
313K, 286K, , :
15 CPL
1 5 10 5 : CPL
10 ; 5 1
43 ;
3 ( ’ ,



° 608 - 2004
s , 7
’ ’ (1
), 2,
2 P ;
120 W
E L
et 4b—5;
& 6.
#3161 BEE ’ ,
B H
H A ASAANAN A S
# a14[
M3 100 130 200 250 300
Hid&] / min
B 5 fif iR HER A MR KB IR A R0
T= Tr+1X RAND, 0=20W
2500
Ry
2000
£ 1500
¥ 1000
500
0 B7 ®pdPTH
30 40 66 80 100
AffE] £ min
SR . 1R67340 -—n— P-Tix &M
B 6 it kAR A MR A )8 #k - HUEER
T= Tr+1X RAND, 0=20W 1867330 _
1867320 /
5 £ .
’ _Rlsmzm l
H -
’ 1R67300 \
XMT6000 ’ 1B67290
e Tr 1867280 L
[—0.50.5] RAND 280 350
’ ’ : B8 H{A%R PT A
6 4 , 4
800 Pa 2 500 Pa ,

CPL



6 . :CPL © 609 -

[2] FIGUS G, BRAY Y LE, BORIES S, et al. Heat and mass transfer
with phase change in a porous structure patially heated: continuum
model and pore network simulationg J] . IntJ Heat and Mass Trans-
fer, 1999 42 2557— 2569.

’ [ 3] MURAOKA I, RAMOS F M, V V. Vlassov amalysis of the operational

’ charactenistics and limits of a bop heat pipe with porous eleament in the

conderser{ J]. Int J. of Heat and Mass Transfer 2001, 44. 2287—
2297.
[ 4 JIANG PEI XUE, REN ZE PEL Numerical investigation of forced con

PT vection heat transfer in porous media using a thetmal non— equi ibrum

model J] . Int J of Heat and Fluid Flow, 2001, 22. 102— 110.
[5] AMIRFAGHRI. Heat pipe science and techmology[ M] . Talor &Fran

[ 1 CAO YIDING. Amir faghri analytical solutions of flow and heat transfer cis press 1995. 72— 75.
in a porous structure with partial heating and evaporation on the upper [ 6 ZHANG J T, WANG B X. Effedt of capillary at liquid-vapor interface
surface[ J| . Int J Heat Mass Transfer. 1994 37(10) 1525—1533. on phase change without sufactant| J] . Int J of Heat and Mass

Transfer, 2002, 45: 2689— 2604.

{ »

(e 07 TAED AF REBH KRB ESQHE R Y., AFHRFE A E A KE S KB FIR, LA R% 4
Pt Ae R B M, AR A B RS T RAT, BEE K. ARIE SR RRKREGA TE . P EAMILE N ER
L ABE A AP R, RS NS AR Y ZF R, AREA A BE s 3], B A 510
Al ERBIAT), I NK LI, A FIANEE TAZF 5 838 &, SR T MUl A0 RA .

(gt 207 TAEDFIE 09 £ 20 52, B A AR A AL IR LE HLAY BT 50 AR R R IL; B A 9 b &
BAPERY 69 Bt A BB s 45 B B A K I A0 AR AL AR R TF AR 4w AE B ARFF R L ot &
T2 3 AR SHE K8 fodf A8 5.

A E . MAE B ) TAZAUREY AP RAZR A AR s K FIRAG T & Ta ok 3 77 3118 TAHBE K
AR BBAT AR .

L ISSN1001—2060
1 i)l | N
I Noa— 11k S T A4

AFIBA Bk, A KA M, ST A SEARK AE ML A FE2HFHT 0 02T
P F 4.

(1) 2E &3r 5 ¥ TR, o &K 5 14— 158; 27T @ w2 A 42T, &40 12 T, 2F 2 12 T. K
FiE &A7 ot B, TAT .

(2) SATIC %k, FPEAEAE TE AN3) % £ O=FF 257, 7 7 447 PERITARIE T AR L7458
S AL, TR 5 19143628092001 R4 150036

(3) ¥R AL Ak, 150036 %A MRiE WA IR N IR 452 5 A B 40K A% 30 /) TAD) % 4841

R D ARAT VR B ARG iE 4w Mok, VAAR RAN BT BRE IR Fa e &



6 ° 659 -

CPL = Unsteady-state Numerical Simulation of a CPL (Capillary Pumped Loops) Sys-
tem|[ , ]/ QIAN Ji-yu, LIQiang, CHEN Xiao-bo, XUAN Yi-min (Power Engineering College under the Nanjing
University of Science &Technology, Nanjing, China, Post Code: 21009 ) / /Journal of Engineering for Thermal Energy
&Power. — 2004, 19(6). —605 ~609.

A one-dimensional dynamic model was set up for a CPL (capillaty pumped loops) system. The model can describe a
whole variety of physical quantities, such as the system temperature, pressure and flow rate, etc. In an evaporator capil-
lary core a non-themnal equilibrium temperature model is adopted. The model has taken into account the impact of capil-
lary force on the evaporation temperature and speed, aswell as the impact of temperature fluctuations in a liquid-storage
tube on the system operation. The model was employed to undertake a focus-point analysis of the CPL system start-up
pwcess, analyzing several key factors believed to have an impact on the perfomance of a successful start-up. Numerical
calculation results have been found to be in very good agreement with experimental ones. Key words: capillary pumped

loop, unsteady state model, temperatume fluctuation in aliquid storage tank, pressure fluctuation, start-up characteristics

- = General Logic- matrix Model of a Parallel Algorithm Used for
the Thermodynamic System of a Thermal Power Plant| ., |/ WANG Nai-hua, HUANG Xin-yuan, SUN Feng-
zhong (College of Energy and Power Engineering under the Shandong University, Jinan, China, Post Code: 250061 ),
GAO Yu-chuan (Thermal Power Plant of Qixing Group Co., Zouping, China, Post Code: 256200) // Journal of Fngi-
neering for Thermal Erergy &Power. — 2004, 19(6). —610 ~613, 630.

By using logic variables to express the structural characteristics of a themodynamic system and a regenerative heater and
on the basis of matrix theory an analysis is peffored of the material balance and energy balance of the regererative
heater. As a result, set up was a gereral logic-matrix model of parallel algorithm for the themodynamic system of the
themal power plant. The model has comprehensively taken into account the thermal efficiency of the regenerative heater
and the various factors relating to auxiliaty steam and water services, etc. The logic-matrix model features clarity of con-
ceplion, ease of construction and suitability for universal applications, thus providing a basis for the preparation of com-
putation programs for a general thermodynamic system. Moreover, the model can also sewe as a convenient tool for weal-
time measurement and test, control and optimization. Key words: themodynamic system, logic variable, general logic-

matrix model

= A Study of the Dynamic Modeling of a Medium Speed Pulverizer
Based on On-site Data [ ., |/ ZHANG Xiao-tao, NI Wei-dou, II Zheng, ZHENG Song (Department of Thermal
Engineering, Tsinghua University, Beijing, China, Post Code: 100084)// Journal of Engineering for Thermal Energy &
Power. — 2004, 19(6). — 614 ~616, 633.
On the basis of on-site data and in conjunction with the working principle of a power plant coal-pulverizer system a state-
space dynamic mathematical model has been set up of the coal pulverizer outlet temperature and pulverizer inlet-air flow
rate through an analysis of the coal pulverizer control system. During the process of various off-design operating conditions
with the coal-pulverizer wld air port and hot air port opening degree serving as an input a dynamic model was built for the
coal-pulverizer outlet temperature and inlet air flow rate. This dynamic model features relatively high precision and can
quite truly reflect the actual operating condition of the wal pulverizer. Due to a strong coupling effect of the system itself
the created coal pulverizer model can lay a good foundation for the optimized configuration of the control system and for

enhancing the quality of control. Key words: coal pulverizer, outlet temperature, inlet air flow rate, dynamic modeling

=On-line Performance Calculation and Fault Diagnosis of a Combined
Cycle Power Plant[ , ]/ XTAO Rui, TANG Sheng-li (College of Power Engineering under the Chongqing Universi-



