30 55 3 ) o fiE 3
2015 4E 5 A

JOURNAL OF ENGINEERING FOR THERMAL ENERGY AND POWER

Vi T i Vol. 30,No. 3

May. ,2015

45 1001 —2060( 2015) 03 — 0456 - 05

/N 88 I SR 0 3 74 38 1 B AT A5 7T R A 5

N - 1 2 . s k2 5 =2
ROk ks MESE FEE
(1L.BREIEAF BRRAE &EL, EAIT #/RE 150001;
2RRETIRKRE A 5HFELEER, BT % /KE 150001)

W EAEBAFRARNFAARL AT THERY
SHRBRFAEA, R E kTR F R AT B K, A
T B B Sy R A AT T B, BEm S ) T D A 3G R 4R
Witk A AR S . BRI RA VR A A E A X A
50 A, i B B G RAL IR G e B A B ATIRAR T — AR5
R LR

X 8 AR HER I PP

hE S EE: TK223.372 X ARERIDAD: A
DOI:10.16146/j.cnki.rndlgc.2015.03.037

51

T

b PR AR S VR B 7 R e I —
"B I R A A 2 Ve A T S 8 B
EPGR . T LANEE S A SR L 57 2 ] R
HITEAEREIANT T 57K S R STV, T 1 %2 56 0 1 %
W S TR PR L A0 SRR A 5 e R L K
6 T RN 22 A T SRR, B RIS B R
W L BT BT 2 Y o PR ST — R
F) o A T 7 1 0 5 A 5 B IR 137 A A
U, SRV 3 PR 22 40 0] S, % 1 R
(4 PR 22 4B 1 T e R SR X

AT S RS 0 EOBF Y A PR (1) R
JH CED( AR 1 25) B AR DL X 3 A 3
7 = 4 B0 5 48 R 1 BB N I S B A
Y (2) M AR IB AT, T 4R M SRR
SRR BT AR O S B A s Y .
V(1) MELLH A PR 5 B SE SR L T 7 i 2)
TCTEARAG 1 R N RS A ML

Sy T T S SHE 075 1 S LR s s A
SR ATHUER B SR , A8 LA/ 14 P 5 dp S B
FERGE ARG R I 2% 3 A 5B 7 3o 44
BRI R F 25 53 07 0 B R A 47 B8 A

s EHEA: 2014 - 11 -25; {&iTHHR:2014 -12-12

EZFEMN B (1980 —) , 2, INARZRM A, BR /R I LRI B BRIESE 2R

B A B TR 4 S (1 SR M) S 46 Xl
PR EAT 1 9k, fe e M C IR ] /N
Fefi o i S RE T S R A8 T —Fhd A
P AR AR BE VAL A9 D7 35, [ bt o 5 S i A A0
SASTEREDT HB9E 1T Al -

1 ERB[HERE

P 1 O3/ NS T g o g on o %85
AR A B IR L R AR P AR AR A
3ANALRE, ZRIRTE R [FI, i T4 R 8 <
M AR B A R R o XA e
55 H A PG AH L SR A B R e
L1 SARYFREET

AR 1 TR SE PR AR AL B AN A LR
R MR Z B BEA 1L 1 B0 bR 8 T
BUIN, SIS AL 7K ) AR B 22 s e 4o
FACRIIZE 7 7 B ) i 1 4, A B DA IR — B 2%
TRUT I Bh 77 T R AT 2 80 A 3 50 A D Ak
LTS ELT AR AT, RS i3]
X 2 B s BYROTHR, AT LIS BT 5

1.1.1 Rr=ersf
a(pV) a(puA)
= - d 1
o Y: 3 (1)

Aofrs p— TR, ke /s VS R s 1—
R 5 0 TR m/s 6 TR N7 14 KB,
m: A— TR Iy [ R m

MFHIA: V = dide A = od

=H..
4 P B

% — a(plquz‘l) (2)
at ox

P AR 2q— 28 o280 s 7 1) B AR me



953 1 R B AE /NG R A AP I AR R BEPEAS T Y * 457 -
AL
(5 E ]
R=
B -mﬂ iR H—wn i it i H=wR
GIel8 © 6 I6ke & 1 BI0LBIE M.
& 2000000000000 000
e 10X 0) QOO RCQOOIOHD OO0
[ 1 2 3 4 : 5 6 7 8 : 9 10 i 12
-t LE 20 el 2N TR, =1, 230 RN
A O
R=12, kBT MR 45
(a) L4 (b) W
Al 3AEFEH
Fig. 1 Schematic diagram of a superheater
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Fig. 2 The infinitesimal body of superheater
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Tab. 1 The operating data of small supercharged boiler platform

T M Z H T3 TH 4
0 S4E3h M kg h ! 64.0 81.7
HECRSE /C 174.1 195.8
K PE LI 7 /MPa 0.824 1.375
W/t h! 0.66 0.81
R BE/C 491.2 535.4
e JE1/MPa 0.163 0.197
| éji A A
= [- (x—O.S) +1.2] x, (14)
iﬁEPr %—m}(ﬂﬂ%g,x e [0,1]; vy —3F I MK
PR, m/s.
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Tab. 2 Comparison of simulation results and experimental values

T Z B FIE FEMA RE
IR TR E/C 298.2  298.3  0.03%
TH 4 IR E S /MPa 1.363  1.344  -1.39%
JHAH R /°C 456.2  472.2  3.55%
ZEVRH ORE /C 286.5 286.5  0.0%
T3 ZEAHH KT/ MPa 0.802 0.807 0.62%
JHAH PR /°C 405.0 426.5 5.31%
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Fig. 3 The change curve of outlet parameters

varying with the mesh numbers
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Fig. 4 The graph showing steam temperature

varying with the flow direction

S O BEIRIE 73 A1 o

M S () R A8 REIR R 5 552 2R 1 B2
M), 33% 2 DR R Z8 VR MG R B2 LU U R AR 2 A8 e
P33 A [R] — A 28 R R A 22 AR TAE AN (]

AR N S (b) Al R: 5 ey it 2t B
5512 HEASHEZE I AL ZY 1/5 B E AL, 330 °C
FoA o T/ INFRLE R AP G A A I VL I T
PORMCVFIREE « ATy il 5 S P i iz
AT WP (22 1, RS O MR L 3R AS 1 P RS 1Y
SR TG R R S T RRSCAET 320 T DA 760 W 0 s A8 22
AT

320 -
553 i B
310+ g

300}
290}
Fasntk
il
270t
2600+
%o FWIEE
-

moE

d L L | L L

1 2 3 4 5 6 7 & 9 10 11 12
W&
Ca b 48 S5 2y 1

zni L 1 1 I I L L L i
5 10 15 20 25 30 35 40 45 50

e e 45
(b ) #1255 27 95 80 5 A

BS5 #RBENH

Fig.5 Tube wall temperature diatribution
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the stator blades and making the installation angle of the stator blades to change step by step with the load. On this
basis,a simulation platform for steam—-turbine-driven forced draft fans was set up based on the APROS software ,be—
ing capable of accurately simulating changes of various parameters of a forced draft fan in its practical operation
process and a simulation was performed of the control strategies optimized by using the APROS simulation platform.

It has been found that the optimized control strategies can effectively avoid the surge problem of the forced draft fan
and enhance the operation safety of the unit. Key Words: steam-turbine-driven forced draft fan, control

strategy , APROS

JORIGE L TR R P RS 3 AT 1134 = Calculation of the Temperature Distribution of Flue Gases in a Smoke
Stack in a Power Plant [1],7Z JFANG Li5un, YIN Rong-rong, GAO Jian-giang ( College of Energy Source , Power
and Mechanical Engineering, North China University of Electric Power, Baoding, China, Post Code: 071003) //Jour—

nal of Engineering for Thermal Energy & Power. —2015,30(3) . —452 -454

Smoke stacks are regarded as one of important equipment items in thermal power plants. When the temperature on
the inner wall surface of the smoke stacks is lower than the dew point temperature of sulfuric acid, the sulfuric acid
steam in the flue gases will dew on the wall surface to corrode it and shorten service life of the smoke stacks.
Through calculating the temperature distribution of the flue gases inside a smoke stack,one can determine the de—
wing locations of flue gases inside the smoke stack and also finalize an on-the-spot corrosion and erosion version. By
adopting the heat balance method, the authors established a general-purposed theoretical mathematical model for
calculating the temperature of flue gases and the temperature on the wall surface inside the smoke stack. For a
sleeve type smoke stack in a CFB power plant,the mathematical model in question was used to calculate the distri—
bution of the temperature in the air interlayer of a sleeve type smoke stack in both winters and summers along the
height of the smoke stack and that inside the wall surface of the smoke stack at various loads and analyze their vari—
ation regularities. The calculation results are in relatively good agreement with those calculated by using the semi—
empirical calculation formulae and tested on the spot. Key Words: smoke stack, temperature distribution, mathe—

matical model, sleeve type smoke stack , interlayer temperature

JINTEU S R A b o B P e DAL 77 B 9Y = Study of the Method for Evaluating the Performance of a Small-
sized Supercharged Boiler Superheater [ /], 7{ | CHI Miao ( International Exchange and Cooperation Division,
Harbin Engineering University , Harbin, China, Post Code: 150001) ,ZHANG Hong-yan, XIE Hai—ao, LI Yan-un,

ZHANG Guo-ei ( College of Power and Energy Source Engineering, Harbin Engineering University , Harbin, China,
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Post Code: 150001) //Journal of Engineering for Thermal Energy & Power. —2015,30(3) . —455 -459

In combination with the heat transfer and hydrodynamics fundamentals, established was a mathematical model for su-
percharged boiler superheaters and the differential method was used to discretize the model in question. On this ba—
sis,a simulation model was also verified by utilizing the test data. Afterwards,a performance simulation program for
small-sized supercharged boiler superheaters was prepared. The distributions of relative parameters of steam, flue ga—
ses and tube walls in a space were obtained , therefore , offering a method and approach for evaluating the optimized

design and safe operation of a superheater. Key Words: supercharged boiler, superheater, evaluation method

JAL AT HL A A RS 4 i) B (I B 9% = Numeerical Study of the Air-film Heating of the Blades of a Wind Tur-
bine[ F,{% | YU Jing-mei, YU Yan-hong, LIU Pan-pan, FU Chun-tian ( School of Mechanical Engineering, Liaoning
Technical University, Fuxin, China, Post Code: 123000) //Journal of Engineering for Thermal Energy & Power.

-2015,30(3) . —460 —465

On the basis of the currently available gas turbine air-film cooling achievements, proposed was an air-film heating
ice—prevention theory. Based on the control volumetric method , for a NACA63( 2) 215 airfoil and by using the Real-
izable k — ¢ turbulent flow model, a numerical simulation of the three-dimensional flow field in the blades of a wind
turbine at an emergence angle of 90 degrees was performed. The fundamentals of the air-film heating was described
and the flow characteristics, heat transfer characteristics and heating effective degree of the air film at the leading
edge, lift and pressure surface of the aerofoil were summarized. It has been found that the airfilm covering effective—
ness achieved when the air film holes are in the staggered arrangement is relatively better than that when the air film
holes are in the line arrangement. The attack angle is regarded as an important factor influencing the airHilm flow
and heat transfer characteristics. The peak value of the heat exchange on the wall surface of the aerofoil is located at
places close to the airfilm holes and with a change in the attack angle,the flow characteristics of the suction and
pressure surface will assume a non-monotone change. When the emergence angle is set at 5 degrees, all the three
zones nearing the jet flow holes can achieve relatively good heating air coverage effectiveness and the airHilm heat—
ing effective degrees of the suction and pressure surface are basically identical , thus,the heating effectiveness is rel—
atively good. When the simulation results are compared with those of the experimental study,both variation tenden—
cies are basically in agreement. Key Words: airHfilm heating, numerical simulation, attack angle, airfilm heating

effective degree



