530 55 3 4] # fiE ]

2015 45 H

JOURNAL OF ENGINEERING FOR THERMAL ENERGY AND POWER

Vi T i Vol. 30,No. 3

May. ,2015

45 1001 —2060( 2015) 03 —0431 - 05

BINRURRIP R ERRESEE AT aM

%, AN, LA, R
(MERRXBRF RARFEIRAR TR EL LR E, BT 1L 710049)

H OB A—SHEBRMNEANR®E LSS OARAESRY
MNP & & A, A1 A XRF #= XRD ko4 T RAEGH &
Fa e FFRAW: 5B Bk o )8E A | kis A ZEe Na it
% Na, SO, % X A 12, Bl i XA K ¥ CaSO, % 42, 7% % Na,
S0, — CaSO & t% & & %4k % . Na,S0, — CaSO, &k 15 & F
LA BB R AR E, B & T Fe.Ca hRI4EA,
WP A 7 ik T ORARIE B AR, 5F BB AT R B
FEE. M THBAERSZE T, & T NSO, NaK, (S0,) ,
K NaO + AL O, * 2( Si0,) F Akt AL M A LEIRTY XA
ETFBRAT, R AMIBA PG CRBA, RS EELEET
REHREELF

X OB MEARM G WD IR R AL IR B

hE S EKE: TK227.3 X ARERIDAD: A
DOI:10.16146/j.cnki.rndlgc.2015.03.030

51

T

Y A 8 T SE - YA JR 2 B R30S kg
1640 17t (R I RUBE R o B Rl 38 ) o AR
FH 419 X ] — M 5 LU e, B T AR IR R 43 4
A7 PR (o A i) A AR A R
SRV  HEAR I T SR 5 0 K T T L S R P
o P TR B 78 A0 AL R sl B vl 2R
HRERG 0 T T A T G T
ZRMESE 2005 AER & B HT AL AP O HEA B
VB A K R A S T P AN X o
ARS8 s 0 5 P R RIF S T A o

1 5 AR PG 22 4 TS B A PR m Ak e
RIS & A2 IR 15 R i 4 1 25
PEAT THRFE ™ B 0 T R P 25 Ty B 50 ) 5 PR
FEULo B3 8 R X Y A R S R e K
T V5 R PEEAT T SEURRITSE L 43 5% v AR A
ZEBHLIBHEAT T R D o A A A A

WS HER: 2014 -07 -31; {&iTHHEH: 2014 - 08 - 08

T SRR P 1 B 4 T TR A T 25 R TE L R B R T
BRI Mo ™ o ZEAANHT 5%
S WRFHEZRE 350 MW I SRR 4P 1) T2 2 1K 44
PIE 2 VG \Kith= et TR

F LA TR, X T 2 A R 0 0 A 1Y
TR/, FLG5 0 V5 HLER i S B , T LA
RFFE S5 1E BRI TR A IR T RS T4
PO BRI . A SR v R S O™
LIS A8 BRI R 58 07 0617 BURE 437 , P 5T
R A T 225 T AL, 0 9k e 2 A e 5
W IR A S R S %

1 B HldE

L1 IREESRIR R SRR AL 53 53 4

TRAEIE AR AR ) — & AR T A
7RI B~ ARG — I A ] A S i e XA
I 28l 40 20 3 AL R YRR B L 5 O DG1069/
17.4 = 1o B HERRFIE IR TR 2047 Tl oy
BE B A BT an 3 1238 2 Biom . i B Ak
BRI g AER B th T XHER BN &2 1%
JAEBUBE AR IR 22 BT I A X3 A 5 4 R — « — X
PSR PR o G B e WA b HE ZR JESU TR] , e it
JEZ) Ty 950 Co FERMUBEHEARIE 3 > H A, 28R
JEW A, S EUm b Baa Ao KA e IR AR A
A 32 T EE K B A AR AR, o B
1 KPP A2 AT 2 TR PR i T R il o e
FEE T AT Wb A R B BORE o AN A 1
Iz

E ST AR LA R L DURIT L 4 B D) 50 F (20130201110045) 5 sk A BEABHIR Y 55 9 L i 8 B i

TEBEBN: R H(1989 —) JB LT 24BN L 923830 K AF o A



* 432 woEE 3 O T O 2015 4f
Rl BEHPHITLoMITESWF
Tab. 1 Proximate and elementary analysis of the coal rank
TS /% JLER T % Quet.ar
M A
M., A, Var FC, Car H, O, N Si MJ kg™
HER AL TR 6.53 47.33 23.31 30.94 34.7 1.95 9.63 0.41 0.91 12.43
HEARBEC AR 13.97 8.54 23.45  46.62  53.45 2.45 13.03 0.46 0.68 20.05
F2 EWEIKER( %)
Tab.2 Ash composition of the coal rank
D Sio, Al O, TiO, Fe,0, Ca0 MgO Na, O K,0 S0,
WERG B B R 54.39 16. 66 1.01 5.20 9.23 6.68 1.55 1.56 1.32
TEZR IR IR 15.52 5.07 0.18 5.59 30.61 6.72 5.55 0.79 29.05
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Fig. 1 Schematic diagram of the structure

of the boiler and its sampling locations
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Tab. 3 Distribution law of element content

of the slag on the separator outlet wall
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Tab. 4 Distribution law of element content of
the slag on the windward side of the high-temperature the slag on the windward side of the high — temperature

reheater in the first row tube( %) reheater in the tube bend elbow( %)

TTE W2 rhE 2 s 2 TR W)z rhE 2 WHNZE V=S
0 51.1 38.8 50. 8 0 50.5 43.1 50.3 50.6
Ca 14.9 5.27 15.5 Ca 13.7 9.65 15.3 10.9
S 15.4 11.7 14.6 S 15.4 14.9 17.4 16.6
Si 6.43 1.26 6.49 Si 6.22 4.24 2.01 3.11
Al 3.77 0.755 3.79 Al 3.55 2.67 1.49 2.02
Mg 1.04 0.903 1.17 Mg 1.1 1.95 2.07 0.848
Fe 3.35 31 3.77 Fe 2.59 7.8 1.85 2.89
Na 2.07 8.38 2.24 Na 4.55 8.34 2.24 11.1
K 1.33 0.879 0.914 K 1.66 1.55 1.04 1.36
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Fig. 4 The results of XRD analyzed results of the slag on the windward side of the high — temperature

reheater in the tube bend elbow
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slag when discharged etc. parameters , the authors studied the influence of the slag removal system on the boiler effi—
ciency and optimized the whole boiler system. It has been found that the critical temperature of the air fed from the
bottom of the furnace should be 247.3 °C. If the temperature of the air is lower than this critical temperature, the
boiler efficiency will gradually decline with an increase of the amount of cooling air. After a dry type slag removal
system has been adopted for a 600 MW unit, the boiler efficiency will increase by about 0.023% , thus solving the
problem that there emerged a high temperature of flue gases in the initial stage of the reconstruction and the steel

belt conveyer got stuck. Key Words: 600 MW unit, drytype slagremoval, cooling air flow rate, boiler efficiency

KT PSSR S HLL I S 3 ESC I AF5E = Study of the Influence of a Low Temperature Economizer on
the Thermal Cost-effectiveness of a Steam Turbine Unit [ Ti],7{ ] CHENG Dong-tao, MA Ting-shan, CHEN Kai,
JU Wen-ping ( Xi” an Thermodynamics Academy Co. Ltd. ,Xi’ an, China, Post Code: 710032) //Journal of Engi—

neering for Thermal Energy & Power. —2015,30(3) . —426 -429

To put a low temperature economizer into operation will directly affect the operation state of its boiler and steam tur—
bine. The heat rate reduction method for steam turbines is regarded as an effective and practical method for analy—
zing and evaluating the influence of a low temperature economizer on the thermal cost-effectiveness of the whole u—
nit. With a 1 000 MW unit serving as an example, the influence of the putting-into-operation of its low temperature
economizer on the thermal cost-effectiveness of the steam turbine unit was calculated through conducting a heat rate
test and by using the equivalent enthalpy drop calculation method respectively. The results calculated by using both
methods are in good agreement. Under the condition of the steam turbine unit operating at a test load of 1 000 MW,
900 MW ,800 MW ,700 MW ,600 MW and 500 MW, the heat rate of the steam turbine decreased by 45.1,46.5,
55.6,43.9,45.3 and 41.1 kJ/kW « h respectively after the low temperature economizer had been put into opera—
tion, thus leading to a notably high thermal cost-effectiveness of the steam turbine unit and achieving a conspicuous

energy-saving result. Key Words: low temperature economizer,steam turbine, heat rate, equivalent enthalpy drop

b e R MR ER i (B S b s e i 15 ST IFSE = Analysis and Study of the Slagging and Contamination of
a CFB Boiler Burning Zhundong-originated Coal| H],{% |CHEN Heng, WANG Yun-gang , MA Hai-dong, ZHAD
Qin=in ( Education Ministry Key Laboratory on Thermo-fluids Science and Engineering,Xi” an Jiaotong University,
Xi” an, China, Post Code: 710049) //Journal of Engineering for Thermal Energy & Power. —2015,30( 3) . —430 -

434
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Ash samples were taken from the slagging and contamination locations in a circulating fluidized bed seriously
slagged by burning Zhundong-eriginated coal and the morphology and composition of the ash samples were analyzed
by using the XRF and XRD method. It has been found that the Na element in the inner layer of the ash and slag on
the wall surface of flue gas ducts at the outlet of the separator exists in the form of Na,SO, and in the meantime,a
great deal of CaSO, is present,forming a Na,S0,-CaSO, low melting point compound salt system. The low melting
point compound salts are captured by wall surfaces to form a viscous base course and at the same time ,under a syn—
ergistic action of Fe and Ca,the mineral substances captured from ash rapidly turn to be a low melting point eutec—
toid and are solidified to form a compact slag layer. For tubes in the high temperature reheater, the low melting point
compounds such as Na, S0, ,NaK,( SO,) , or NaO. Al,0,.2( Si0,) exist in the form of aerosol in the flue gases and
in the meantime , adsorb particles in the flying ash and then, adhere to tube surfaces to form slags and contaminants.

Key Words: Zhundong-eriginated coal , slagging, contamination, CFB ( circulating fluidized bed) boiler

B R M4 SR AR B 5T = Study of the Reverse-solution-seeking Technology for Closed Impellers in
Centrifugal Pumps [T/], 7 | TANG Jian, LAI Xi-de,SONG Wei,ZHANG Wei ( College of Energy Source and Envi-
ronment , West China University , Chengdu, China, Post Code: 610039) //Journal of Engineering for Thermal Energy

& Power. —2015,30(3) . —-435 -440

To quickly assimilate and absorb advanced technologies relating to some blades of centrifugal pumps both in domes—
tic and abroad excellent in performance and conduct a retrofit design, a three-dimensional laser scanner was used to
acquire the data of models and in combination with the quick curved surface restructuring method for impellers , the
laser triangle method was employed to develop a set of reverse solution seeking methods for closed impellers of cen—
trifugal pumps. With the help of the wax-molding shape-taking technology, the flow passages inside the impeller were
measured , solving the problem that the data of a closed passage cannot be acquired by using the laser scanning
method. A precision positioning of a flow passage and its cover plates was conducted based on iterative closest point
(ICP) data alignment theory and a curved surface restructuring strategy based on the “point-riangle grid-curved
surface patch-curved surface” in combination with “pointdine-surface” was proposed, thus enhancing the modeling
precision and efficiency. With a closed impeller in a centrifugal pump serving as an example, the feasibility of the
method in question was verified by utilizing the hydraulic performance simulation. Key Words: centrifugal pump,

closed impeller, reverse solution seeking, curved surface restructuring, hydraulic performance simulation



