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Tab. 1 Boiler technical specifications > > > >
B - MCR THA N N N
/t*h™! 440 393 °
/MPa 13.7 13.7 134
/c 540 540 26 ~220 m’
/teh™! 365.6 328.5 N
/MPa 2.505 2.31 o
/°C 540 540 1 333
2 .
2
2
51 Tab. 2 Zoning and the number of measurement points
ASME .
17 238
) . 12 136
0. = Y (H +H)A T, (1) ; >
57 342
4 36
1.37976%
H. = max (2) 12 198
5.1410%° » 261
H =4.809 +2.419 x 107°T,, + 134 1333
5.409 x 107°T2 +4.537 x 10°T3, (3)
r,="1,-T, (4)
DA — z m’; T, — o ASME
C; T,— C; V,— m/s;
T, — °C; H,— W/( m®*C); o
H — W/( m’=C); Q — N
W o
H .H
3m 6~7 ASME
GB88  DI2005 (2) (3) +20%
( ) o °
(5) o
e = gL (5) 6~7 .
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Tab. 3 Test instrument/method and systematic uncertainty
1% /C /% /C
FLUKE TI -20 0.1 2 0.1 2
TSI8386 - M - GB 0.1 2 0.1 2
/ 0.2 0 0 0
(2) / 20 0 20 0
(3) / 20 0 20 0
3.3
3
b, ~
b, o 3
g (10) (1) .
1 & L1
s = [ L . 10
o - Z (x, - x) (10)
~ SD]_ o
1.0
b, = [ | 11
4 n ( m — 1) 0.5 ( )
3.1 °
b = (B +0) " (12)
(6) . b — °
R =ﬂxl xZ...xn) (6) z
X0, R— o 4 o
x, 3.4
. : (13) o
n Qi 2 n-1 n ﬁijﬁ 12 U , [(bR)2 . 5 172 (13)
, = 2 = Ly 0025 A Si]
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3.2 95% t 2,
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Tab. 4 some typical test data CFB .
/°C /°C /mes! N N 4 o
64 64.3 64.8 12.7 12.1 12.2 0.17 0.17 0.17 N N
62.8 63 61.2 13.5 13.8 14.2 0.1 0.2 0.2 .
64.3 64.7 64.3 9.7 8.9 9.8 0.2 0.21 0.15
67.6 67.9 67.6 14.3 13.5 13.8 0.22 0.24 0.22
68.4 67.8 68.7 15.9 15.6 16.5 0.3 0.32 0.36 ’
69.3 68.7 68.9 °
71.3  72.3 73.2 ! 2 °
68.9 69.2 68.4 50 F
71.3  71.3 70.9 45 . A
LGN
70.4  71.4 72.3
74.3  74.3 75
76.9 78.4 177.9
B
E
x
+10%
5
Tab. 5 Heat input B AE ER LR RS PRRE KRG
HE
/teh™! k) e kg! 103/MJ « h~! 1
36.1 21 658 781.85 Fig. 1 Area ratio and heat dissipation
4l.4 13319 »1.41 ratio of components in boiler
5 Y
800 B AR
4.2 .
:E 600
3
o il
= 400
6 4
#
Tab. 6 Test results 200
0
1% 0.748 0.731 0.083 0.082 BPA SEIREEERG BRRGE TUKRSE
iges
6 2
0.731% Fig. 2 Intensity of heat emission of
° GB88 components in boiler
DIL.2005 0.432%



042-

2016

38%
23.4%
5 16.2%
3
47.6% .
4
’ 5
DL2005 CFB
GBS
CFB .
GBS8
6
DL2005
5
7
(1) 440 t/h  CFB
0.731% 0. 083%
0.082% ;
(2) CFB . g
5 16.2% 47.6%
’ 9
(3) GB88  DI2005 CFB
10
1 M .
2009: 54 -55.

FAN Quan—gui YAN Wei-ping et al. Principles of boiler M .
Beijing: China Electric Power Press 2009: 54 - 55.
2 . DL/T 9642005

National Development and Reform Commission of the Peoples Re-
public of China. DL/T 964 —2005 Circulating fluidized bed boiler
performance test codes S .
. GB10184 - 88
S .
Ministry of Machinery and Electronic Industry of the People’s Re—
public of China. GB10184 — 88 performance test code for utility
boiler S .
The American Society of Mechanical Engineers. ASME PTC 19. 1
—-2005 Test uncertainty S
ASME PTC - 1998
I
2014 34(17) :2769 -2777.
LI Yong HAN Wei WANG Yan-hong. Analysis and comparison on
the differential deviation correction method for boiler thermal effi—
ciency based on ASME PTC4 - 1998 codes ] . Proceedings of the
CSEE 2014 34(17) :2769 -27717.
AMSE PTC 4 - 1998 M .
2004.
The American Society of Mechanical Engineers. ASME PTC 4 -
1998 Fired steam generators performance test coeds M . YAN
Wei-ping Trans. Beijing: China Electric Power Press 2004.
AMSE PTC 4 -2008 M .
2011 11.
The American Society of Mechanical Engineers. ASME PTC 4 -
2008 Fired steam generators performance test coeds M . YAN
Wei-ping Trans. Beijing: China Electric Power Press 2011.
. ASME PTC 4 - 1998
] 2007 27(2):174 -178.
YAN Wei - ping YUN Xi. ASME PTC 4 — 1998 Essentials of boil-
er performance test code J . Journal of Chinese Society of Power

Engineering 2007 27(2) : 174 - 178.

2012.
LU Jia-yi. The material balance and heat balance study in large cir—
culating fluidized bed boiler D . Chongqing: Chongqing Univer—
sity 2012.
2 CFB
R . :2006.
Yunnan Electric Power Experimental Research Institute. The heat
loss test report no.2 CFB boiler in yunnan honghe power plant of

datang R . Yunnan: 2006.



¢ 124 o 2016

Gas Turbine Il nozzle guide vane was used and structured grids of high quality were generated using the method of
block topology without cutting geometry. The near wall grid size was optimized according to the requirement of tur—
bulence model. Based on the ground experimental data boundary conditions were defined and the generated grids
were tested in both steady-state and transient simulations. The results show that integration of grid generation can
reduce the system error and improve the calculation accuracy. The first layer has a greater influence on the quality
of grid so it should be determined by considering the y © value. The simulation results using this structured grid a—
gree well with the experimental data indicating the engineering application value of the grid generation technology
presented in this paper. Key words: film—cooling thermal shock load structured grid block topology first layer

thickness temperature field

1 000 MW = Numerical Analysis of Thermal Stress and
Steam Tightness for the High-pressure Cylinder of a 1 000 MW Nuclear Steam Turbine in the Startup
Phase WEI Hong-ming CAI Lin HOU Xiu-qun XIE Dan-mei GAO Jian-shu ( Power and Mechanical
School Wuhan University Wuhan Hubei China Post Code: 430072) //Journal of Engineering for Thermal Energy
& Power. -2016 31(10). -32 ~37

Steam turbine high—pressure casing is the steam passage component with high temperature and pressure where its
inner wall surface contacts with steam directly. When the unit commitment and load change the drastic change of
steam parameters is likely to cause deformation of cylinder body. The operating data of nuclear power plant show that
the high-pressure cylinder of nuclear power steam turbine is prone to excessive stress deformation and steam leak—
age phenomenon. In this paper the finite element method was used to calculate the startup process of 1000MW nu—
clear power halfspeed turbine high-pressure cylinder and the temperature and stress situation of high pressure cyl—
inder during the boot process were analyzed followed by the study of the vapor tightness of cylinder split. The results
show that during the boot process the maximum thermal stress of high-pressure cylinder occurs in the moment the u-
nit just reaches the rated load (217 MPa) . And the temperature difference and stress of the shaft seal of high-pres—
sure cylinder is relatively large while the contact pressure of split is fairly small. Key words: nuclear turbine cyl-

inder deformation thermal stress steam tightness

= Test and Estimation of Heat Loss for Circulating Fluidized
Bed Boiler JIAO Tong-shuai YAN Wei-ping ( North-China Electric Power University Baoding China
Post Code: 071003) // Journal of Engineering for Thermal Energy & Power. —2016 31( 10) . —38 ~42

With the current national standard and industry standard the separator and the boiler body are considered to be in
the same specific heat load when estimating the heat loss of circulating fluidized bed boiler. In order to evaluate the
rationality of this method a 440t/h circulating fluidized bed coalfired utility boiler was tested to quantify the heat
loss and its uncertainty was analyzed. The boiler was divided into 134 zones and 1333 measurement points. And the
heat loss of the boiler system was measured at 0. 731% with the uncertainty of 0. 08% indicating great test accura—

cy. According to the national standard and industry standard the estimated heat loss however was only 0.432%.
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Detailed analysis indicates that the specific heat load of the boiler body steam water system and hot air system of the
boiler system are relatively small and the heat loss is proportional to the area. But the heat dissipation of the heat
insulating separator and the return system is 5 times the former with 16.2% of the area generating 47. 6% of the
heat dissipation. Therefore there is a large degree of system uncertainty on the method of estimating the heat loss of
circulating fluidized bed boiler outlined by the current national standard and industry standard. Key words: circu—

lating fluidized bed heat loss specific heat load uncertainty analysis

= Effect of Different Burner on The Behaviors of Drum Type
Heating Furnace HAN Shou-peng ( University of Shanghai for Science and Technology Shanghai China
Post Code: 200093) LIAO Xiao-wei LI Ya—zhou ( China Special Equipment Inspection and Research Institute
Beijing 100013) XU Hong-tao( University of Shanghai for Science and Technology Shanghai China Post Code:
200093) //Journal of Engineering for Thermal Energy & Power. —2016 31( 10) . —-43 ~49

This paper adopts experimental and numerical methods to analyze the influence of two different burners on the tem—
perature field flow field and nitrogen oxide generated during the process of combustion in drum type heating fur—
nace. The input power of two burners is both set to be 700 KW and some conclusions are drawn as follows: The av—
erage temperature in the furnace generated by the forced air blast burner is higher than that by the atmospheric
burner. The flame deflection by the atmospheric burner is worse than that by the forced air blast burner. The top of
furnace is easy to be washed by the gas to generate a high-temperature region when the atmospheric burner is used.

The gas flow at the bottom of the furnace is lower and the heat transfer condition is poor. The contents of NO,, in the
flue gas from the combustion in the atmospheric burner and forced air blast burner are 0. 014 64% and

0.015 12% respectively. Key words: burner heating furnace numerical simulation

= Calculation of Coal Consumption Rate for Power Plant
with Steam Turbine Extractions Heating Air Heater System DING Xing-wu ( Huaneng Shandong
Power Generation Co. Ltd. Jinan Shandong Post Code: 250002) FAN Qing-wei ( Xi“an Thermal Power Research
Institute Co. Ltd. Xi‘an Shaanxi China Post Code: 710032) SU Yong-ning ( Huaneng Laiwu Power Generation
Co. Ltd. Laiwu Shandong China Post Code: 251100) XIE Tian ( Xi’an Thermal Power Research Institute Co.
Ltd. Xi‘an Shaanxi China Post Code: 710032) // Journal of Engineering for Thermal Energy & Power. —2016 31
(10). -50 ~53

In this paper two different calculation methods for coal consumption rate of power plant with steam turbine extrac—
tions heating the air heater system are introduced in detail. By taking the turbine heat consumption rate together with
the boilers net efficiency 7, and fuel efficiency 7, respectively to the common formula for calculating the coal con—
sumption rate the results are different. Using the boiler’s net efficiency yields higher coal consumption rate due to
1, >7,. In this case a correction formula to consider the air heater’s energy that affects the fuel consumption is nec—
essary to obtain the correct result. When using the boilers fuel efficiency to calculate the coal consumption rate

there is no need to correct the result. Therefore we suggest using the boilers fuel efficiency to calculate the coal



