Volze NO3

26 3
JOURNAL OF ENG NEER NG FOR THERMAL ENERGY AND POW ER May, 2011

2011 5

: 1001—2060(2011)03—0304— 06

ARG AR % UL A & B KB PN 1E /T
o F 0 4 X 30 55
IEH EREL mEs, e &

EREI S NE LR FE 266075 28 E LI A% BEEFEFE LA B E 210009
3 WMIEBRAEAHRAE, L7 FiE 226008)

(1 P EREERRIIR

 HEERAAR S JLEK LA THEREI L@ ,
A Aot AT T KB #F A, A Britkman Fochhemer ex . ,
tended DArcyz a4 21 fo By 3R4E P 7 1 238 3 AR 15
F I AFAF R BT T by A, KRB IS HTITR M4
FHAT R Ao S, R T AR R IR RS R @ 0 2t
RAE M HER 4 (NUssCly ey 0] A2 fe = L AIE 5
FUb R 2B TR 4 A b R 8RR ) R AKX

;. TK172 ;A
b

’ 1

[1~17]
o b
, B rinkm an_Forchh einer extended 1
Darcy ( )
b
’ N s
[ 18~20]
Brinkman. extended Darcy
( ) ., 1u . 2 3,
7hao
(21 ~22] Brinkman ’
Forchheimer extended Darcy
b
( ) : ,
b
. « U’
’ b .
b
M
: 2010—05—2Q : 2010—08—18

(1984—), .



° 305°

—
%,
S,
%000,
SEEEEEN

a
&
R
-

X
‘ijﬁ s
R & L% g

AL

-
XX

%

b5

3
<
XXX

tots

KK

09593

5
Tote!

e
5

-

S -

B 1 23LaKLABMBRABEETER

250

4 x 50(=200)

300
5% 50(=250)

(a) 91 (b) RER B (c) &#

B 2 4 RX 5 U KA B S R B

. 800A .
20%% , .
95%, ( ) 10 PPi .

250 mm ;
( )X250 mm( ) X300 mm( )

( ) . ,
) ® 25 2 MM 50, ) )



° 306° 2011

. R¢
. R¢
2 98 ~5534
( . .
( Prandt) )
(Reynolds) :
180
160
; 5 140}
- 120} Lo
(Reynolds) N (Nussely §1°°' e
. < 80 -
gé 60 _'_'
’ B 40f ) T
, ® 2y
001000 2000 3000 4000 5000 6000
MRS Re,
) B 3 =A% LKL ET IR
, 1E 3B R E ey X IE R
5%6s .
’ Nud Red
’ ] 4 o H
In(NupH=q 5152 IC R¢) +0 3008 2)
’ ~ 55
, 3 In(Vu,)=0.5152 * In(Vu,)
E 50T In(Re)+0.3008 —In(Nu)HILRHEAL &
o
B
’ b2
)
’ &
%
il
( ®R
Eoasll
<150 C, <80 C ® %4550 55 60 65 7.0 7.5 8.0 8.5 9.0
) X W R W E X In(Re )
’ B 4 ZARUEN A S U KREEFIRT E
, Fur Nuh RGay X F 69X 50 = )3 by &%
' 4 . (2)
, ( )
. d ’
, Red ’ M

4. d
Re=—0o (1) ,




3 . © 307°
B_T;‘ ~OL
’ 9 =0 oY Eo’
(2) q,, q,
' M G
L 6% 6 6. R 17
[23] . ko 15k
: R v P R ®
d B an ] a’I: (4) :
— " — I — NP SEP
P (T =T d a{ ., W pJ ) a0 24T )
(3) ¢
. 0— R kg/nf’; e— :
; ke . W/(m az{&) &6X<1+‘Iflj‘i o
- Ky ke— . Wy(me Ky h— 3 4
, W/(m- (10) ,
K); ~€l_ ’ mﬁl; T— ' q
’ K Ti_ . K (P" ’
kp; \Ir_ka _ 3 :7 ] 5 o 1
G ke h=3 241k[ R PU'M £ ¥ '] 7
) (1
[ 23] : (3D
’ h. x ke 3 3 1
Nu=—"=3 214— X[ R§? Pt
q L 3214 L [ X
M= & (4% '] T (12)
() Y0 . T=T—T(» —ko _ M= 23]
M -
ot d
S P . ’
oT; oL '
(2) =3 sy 05y T="T, T
T (12) , )
ML)
NU%RQISP%ZS[ e > (13)
[ 23] : 3) Y] [gw
58 , . . 4
& & 1024 : P
—di (’EVT{E{_ST} = Uz\ku (4) (13)
b M,
N (5) ,
: qw_ 0 ’
. a’E— ’ 13)
qy=—
kegy . (6)
ok , :
dy=4— dy=— (7 1
e Nu— 1 3500 = R&e prs| LT g
. d— . ) ‘ 1+1 !

N



2011

(14)

2. 9%,

5,
AP= exP(2 6408+0 0011R&—7 526910 °

500

W3l E IR Ap/Pa
S &8 &
S 3 3

—
(=3
=

0 1 1 1 1 1
0 1000 2000 3000 4000 5000 6000
XL Re,

B 5 ZAUNGN AL LKL ET IR
P& R R ) Ry X8 ©3 i

2 8%,

1500

; 1500 )

ﬁ%

a4

Brinkman Forchhein er extended
Darcy (

(15 .

[ 1] , ,
(1 . 2000 2(4) 4—9
(0.
» 2000
ACHENBATH E Heat tansfer and pressure drop of pebble beds
up © high Reynolds nurnbc17/7 th htemationa] H eat Transfer Con
ferenc¢ (). Murich 1982 3—8
AUTENBATH E Heatand flov chamcteristics of packed beds| ],
EX0 Themal Fluid S6i 1995 10, 17— 27.
VOR'IMEYER D Packed bed thema] dispersion maodels and con
sistent se ts of cocfficimts[ ]] Chan Eng Pocess 1989 26, 263—
268
TOTASAS E Onmass nans[eg disPersion and macmoscopica] flov
misdistibuton in Padged wheg ], Chen Eng Process 1992 3
181—190
KHAN JA BEAS.EY DE AIATAS B Evapomtion feam a packed
bed of porous partic les nto superheated \mpor[ ] Int J Heat and
R Mass Transfer 1991 34 (1), 267—280.
[ 8 ACETIS J D¢ THODOS G Mass and heat transfer n flov of gases
through stherica] pacdking [ Jj, Td Eng Chem 1960 52 1003
— 1006
[9] BIRDR B SIEWARTW E LGHIFOOT EN TransportPhenom.
’ ena [M]. New Jemsey W iley 1960.
[ 10] (OIBURN A P A method of correfating forced convection heat
tansfer data and a canparion with fluid frict'fn[ ] Tmrans Am

[7]

hstChen Eng 1933 29 174— 209

CHICTON T COIBURN A P Mass transfer ( absoton) coeffi
cients; J. Id EngCham 1934 26 1183— 1187.

GUPTA A $ THODOS G Mass and heat ransfer in the flov of
fluids though fixed and fluidized beds of sPhericaparticles ],

[11]

[ 12



° 309°

A 1Ch J1962 8(5). 608— 610 [19) KUZNETSOV AV XDNGMing NIELDD A Themally devejo
[ 3] GUPTA N § CHAUBE R BB UPADHYAY S N Fluid particle Ping forced convecton i poous mediuy  circujar duct with

heat ransfer in fixed and fluidized bedsy Jj. Chan Eng S¢i walls at constant tanperaures wit longitdinal conduction and

1974 29 839—843 viscous d issiPa tion e[fect[ J Trnsport in Porous Med i@ 2004
[ 4] SATIERFIEID C N RESNICK H Sinujtaneous heat and mass 53(3), 331— 345.

transfer in a diffuson controlled cham jcal rcaction[ j]. Chan [ 20] OO &,TL( LEE K }3, 1EE C G Pressure Joss and forced convec

Eng Prog 1954 50(10) 504—510. tive heat transfer in an annujus filled wih ajminun famp Jj,
[ 15] WAKAO N KAGUEI S Heat and mass transfer in packed beds Int JHeat and Mass Transfer 2006 (33). 434—444

[ M. New Yoig Gordon and Breach Science Publishers 1982 (21 IUW ZHAOCY TASOU SA Thema] anaysis onmeta] foam
[ 16) WAKAON KAGUEI § FUNAZKR 1T Effectof fluid dispersion filled heat exchangers part ] mea] fom filled PiPey |, Int |

coefficients on partic le-to- fluid heat tansfer coefficents in packed Heat and Mass Transfer 20n6 49 2751—2761

beds| J. Chem Eng€ SGi 1979 34, 325— 336 [22) ZHAOCY IUW TASOU SA Thema] anaPsis onmea] foam
[ 177 ELBABETH SCHRODER ANDREAS CIASS TAMBERT KREBS filled heat exchargers part JI whe heat exchangery Jj, It ]

Measuram ents of heat transfer hewveen particles and gas n pPacked Heat and Mass Transfer 2006 49 2762—2770

beds at jow omedum Reynolds nlmbﬁr[ ] Experinenta] Thema] [ 23] ,

and Fluid Science 2006 3Q 545—558 []. » 2009 33(1) 68—71
[ 18] SHIEKH HAJI VAFATIK Analysis of flov and heat rransfer in

Porousmedia mbedded nside various— shaped ducty Jj, It ] C Y 4% )

HeatandMass Transfer 2004 47(8—9); 1889—1905

GD4
# ( GasTurbineWorldy20104 7 ~8 A FHR 18, 44 85T RAF 6 Lo bk 0T R K, @it GDRamA

A S, BRE B Ak b, CRAKSERA ZR B o) B2t 2% K 260 MW 34 403] 275

MW, 3 K 54 0% #5357, 5%.

k8,

3] 1290 C & &R o B

£ Kelong § bay £ 27 L4,

(D) EAM:

(2) 7% %, i@ 200655697 B2 it

D HAEER, BAT Ao BN & fel TiL
JE A Lk

AR HT B A B R AR Sikot, FFa it

THRERE, & EBKED B
B 1140 Cgpez) 1160 C.

i@id 2003 49 TR, RO R E 69 % ik & e 17 MW,

AR dH S E G T 13 MW G4k ke F 4K 120, 6 kI (RWh),
HEH KA %
OAEE AT et fedh e, AR R BRI L S, AREKE 390 1 k& S wE] 410 1

BEAHD mEE

A 1280 Cig



3 © 371

njtorng points s smaller than thatunder off design dperating conditions K GYWOI'd:S centrifuga] pump non.stead.

y Pressure Pulsation

— Study of theBubble K inetics mN uclea te Boiling InsgeNarrow
Gap passages; 1 GUO Lgi ZHANG Shu sheng CHENG Lip et al( Research Center for Thema] Scences
and Engineerng ShandongUniversiy Jinan Chiha PostCod¢ 250061 )/, Jouma]of Engineerng for Thema]

Ener®y  power — 2011 26(3). —299 ~303

To deepen the exPloratpn of themechanism goveming the bubb ke kinetics n nucleate hoilng mside nanmow gas pas
sages suded was the nuclate boiling in narrov gap passages of wo diffrent sectona] shapes 1 e Lshape ofp
mm wide and 7 shape BY adoptng a numerjca] simuptinmethod the nfluence of different wal] surface contact
angks on the bupble fomatpn and growth Process and the relationsh P beween the gap shapes and flow pressure
drobswere mvesti€ated During the ca]culatiop the effectof te Sravity forcg urface tension and waj| surface ad.
hesion were tiken nto consideration [thas been found that the wal]] surface contact angles exercise a very hig n flu
ence on the mompPhology of the bubbles The snaller he wa]] surface contact angle hemore close © a circle he
bubbles produced and he shorer the tine for the bubbles ©© depart fram the wa]] surface (Contmrily it smore dif
ficult for e bubbles 10 depart fram the wa]| surface Any change in the contact angle afso nflences the heatex
change coefficient The big&er he wa]] surface contact angLe themore fe area covered by the bubb 1e’s the bi8er
the heat resistance of he wa]] surfice and the smaller the heat conductpn coefficient The surface ension P pys a
role far higer than the graviy force n the hoilng heat exchange n the gap Passages The nucleation of huphles
will lead 10 a stong d sturhbance 10 fe houndary layer The exisence of the thy Jayer at the hottan of the bubbles
can functpn © mntensify the heatexchange The heatexchange coeffic entof the 7 shaPed Passage s ssmewhat jn.
proved canpared with thatof the I shaPed Passag8e and te Pressure drop n fe flov process howevqr ncreased

cong cuously Key WOrd:S nuc jeate boi]ing nanow gap passage bubble dynan ics

— Experimenta] Study of a Fluid [Longitud 1
nally Sveeping the(Quter Surface of the Heat PPes A rranged in [ ,me n a Porous Foam M eta] Heat EX
changerp ] WANG Jing& ha0 GOU Qing.ge ( East China Design Subcampany  China Nationa] Petrojeun
Corporation ((NRC) EastChinaDesignng Instiute Qingdap Ching PostCad¢ 266071) LI Juxiang (Colkge
of Energy Source Nan jing Polytechnica] University Nanjng Ching Post Cod¢ 210009 ) SHIYu ( Nantng
Acetic Acid FiberCo Ltl, Nanwong Chmna PostCade 226008 ) // Jouma] of Engmeerng for Thema] Enegy
pover —2011 26(3). —304 ~309

An experinenta] study was perfoomed of he flov and heat transfer of a fluid in the shel] side longitudmally sweep ng

the outer surface of the heat conduction tuhes jn the porous foammeta] Brinkman Forchheiner extended Darcy flow
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made] and Joca] non heat halance heat conduction theory were used to conduct a theoretica] analysis of the convec
tion_based heat conduction outside the pngitud nally swept heat conduction tubes Fhally the results obtained
fran the theoretica] analysis were verifed and comrected A criterpn ejuation pooporatng the average Nusselt
numher {or convection heat conduction of fluids longitudnally sveeping the outer surface of heat condquctpn tuhes n
a lanmar flov and a fomulae for cajculathg the Pressure dopP of an ajr fow longitud nally sweepmng the ouer sur
face of heat conduction tubes arran€ed n |ine n He porous pam meta] were derived Key Word:s porous {oam

meta] heat exchanger fluid pbngiudinal sveeping heat conductpn tuhe

= Study of aM ethod for M od ifyin€ Pow er Plants Based on an Exergy
Analysisp 1 JIANG Yuan.yuay 7HOU Shaoxiang XU Hong ( College of EneigY Source and Engineering
North China University of Electric Power Beijng Ching PostCode 102206) // Jouma]ofEngineering for Ther
mal EnegY  Power — 2011 26(3). —310 ~314

To perforn an exergy analysis of varjous |inks f1 a power Plant © find out a concrete loss |ink and © Present a
schane formadify h€ a concrete Positpn according 10 the exergy anaysis theoy with boilers stean turbines and he
thema] systam of a power P jnt taken as a whole rep resents a newv method formodiff ng power plants W ih an u]
tra_supercritical un it s£rving as an exampLe the exe18Y analysis theory was used to find out the exergy loss |ink and
the mfluence of the secondary ajr tam perature and feedwater tamperaure on the hojer ¥stam and power Plant ther
ma] systan  BY adding a stage of HP heater,s the feedwater tamPerature was enhanced and n the meantin,e by
properly ncreaspng the secondary ajr tanpPerature under the Preconditpn ofmamtaining He flue gas tamperature of
the boiler unchangeg analyzed was a change mn the perpmance of e hoiler and the whole unit under the dJual ac.
tion of he fedwaer and secondary ajr temperature The research results show thatwhen he fedwater tanperature
increases fran 999 5 C 10322 ‘C and he scondary air ttmperature goes up fram3zoy 8 ‘C 10360 °C, the exe1gy
loss of the heat conduction i the boiler systan wi]] 80 down fram3 443 kJ/ k8 ©3 254 k] kg the exery oss n
the canpustion 1ink drop frang 204 kJ k& 106 158 kJ kg the exergy efficiency of e boi]e,r rise fran g4 15%
1054, 45%; and the target exe1BY efficiency of the unit jncrease fm42% 047 7%. Key WOI‘d:S exe1gy analy
s]’s exergy 1os,s target exersy eff iency power plaqt boiler

TIkg2 = CalkuhRtion of the [ ife [Loss Rate of the SuPerhea ter
and R ¢heater of a SovietUnonm ade TTIgp TyPe Boiler| | ] SJ Yao ki ZHOU Yun-[ong ( College of
Energy Source and Mechanjca] Engineering Norheast Unjversiy of Electric Power Jilin Ching Post Codg
132012) // Jouma] of Engineering prThema]Ener®  Power — 2011 26(3). —315 ~318

Because of themeasures formonjtorng the wall surface temperature and srvice life of a hoijler in power pants fall

ing hehind relagvely mpure problams of pur types of hoiler whes ofen wke Place especially hoiler supetheaters



