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Fig. 6 Relative wake momentum loss thicknesses
’ under various attack angles
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Fig.7 Average total pressure loss coefficients

in a cascade period

PIV

9 PIV



2013

L] 16 L]
120
9 6° 60 I
3 100 -
o E }
E =80
120 > ;
_ E 60 |
E & ]
100 | Q‘é ol
£ sof o
B 20
E 60 : :
g ; 00 ~"20 a0 0 80 100 120
ﬁ 40 X B RE X/mm
[ a=6°
20| 120
i 100
g i
E sof
E 60 |
120 ﬁ i
i B 40 |
100 - = -
E sof 20 |
= i i
g sor %0 20 40 60 80 100 120
- N HEXHREE X/mm
ﬁ i o a=16°
20 i
N S . AR 100 |
0 20 40 60 80 100 120 g :
R R X/mm g 80
a=16° - - B
120 - P2 60| |
Mg ™ \v{%&} ‘ ¥
100 | ) L/j%@ 40
' Y lt \ASBN £ |
£ 80 \ \ _ k ]
|| 206066 YN i Les vl s kol o5 gl I .
E sl " “ 05 20 40 60 80 100 120
= i ! HEX S X/mm
X - o
Hoo40r s N a=26
E L . S \_/
20 F fi[ 9
I _ {/’\\\\ I Fig. 9 Atlas showing the turbulent flow kinetic energy
0 I O I e | (s s

0 20 40 60 80 100 120
KR X/mm
a=26°

Fig. 8 Velocity contours inside the flow passage

under various attack angles

inside the flow passage under various attack angles




1 e 17
; (3)
R 1 Bryce ] D Cherrett M A Lyes P A. Three—~limensional flow in a
highly loaded single-stage transonic fan J . ASME Journal of Tur-
3 bomachinery 1995 117(1) :22 -28.
2 Friedrichs J] Baumgarten S Kosyna G et al. Effect of stator design
on stator boundary layer flow in a highly loaded single-stage axial—
45°, 0.73 flow low-speed compressor R . ASME Paper 2000 — GT -
PIV 616 2000.
3 Dickens Tony Day Ivor. The design of highly loaded axial compressors
( 1) 7. 8° J . ASME ] Turbomachinery 2011 133(3) :031007. 1 —031007. 10.
4 M
40°, 0.6
0. 052 1985.
! ’ WANG Zhong—i QIN Ren. Turbomachinery theory M . Beijing:
4 0.03~0.04 Mechanical Industry Press 1985.
(2) PIV 5 M
+10° 1985.
~10° LI Chaoqun YU Wen-Long. Axial flow compressor theory and aer—
odynamic design M . Beijing: Mechanical Industry Press 1985.
£ B
& N &
o
(Gas Turbine World)2012 5 -6 Energia MK Siemens Energy
2012 SGT -750 CHP(
ISO SGT - 750 35.9 MW
9296 kJ/( kWh) ( 38.7%) 113.3 kg/s 462°C .
2013 10 o
Kaltex
Kaltex 40% o



* 106 - 2013

= Experimental Study of the Aerodynamic Performance
and Flow Configuration of a Diffuser Cascade with a Large Deflection Angle SAI Qingwi YANG Ai-
ling DAI Ren( College of Energy Source and Power Engineering Shanghai University of Science and Technology
Shanghai China Post Code: 200093) //Journal of Engineering for Thermal Energy & Power. — 2013 28( 1) . —13
~17

Designed was a diffuser cascade with a blade turning angle being 45 degrees and a diffuser factor exceeding 0.6 in
a low speed axial flow fan and measured was the aerodynamic performance of the cascade under the design operating
condition and within a range of the attack angle of +10 degrees. On this basis the PIV technology was used to ob—
tain the flow state inside the cascade under the corresponding operating conditions. It has been found that when the
diffusion factor exceeds 0.6 to increase the geometrical turning angle of the blades can not continuously increase
the actual turning angle of the gas flow however the latter will show a descending tendency and the cascade losses
will increase markedly. The measurement results of the flow inside the cascade show that under the off-design oper—
ating conditions the fluid flow at the rear half of the cascade with a large deflection angle and high diffusion will be
separated from the blade surface causing the cascade wake zone obviously enlarged. This is regarded as the main
reason for a greater flow loss in the cascade. Key words: cascade with a large deflection angle diffuser cascade

flow configuration

BP SA-BBO = Determination of the Optimum Initial
Operation Pressure of a Steam Turbine Unit Based on a BP( Back Propagation) Neural Network and SA-
BBO( Simulated Annealing Biogeography-based Optimization) Algorithm LIU Wei SI Feng—-qi XU
Zhi-gao( College of Energy Source and Environment Southeast University Nanjing China Post Code:210096) YE
Ya-an( Department of Marine Engineering Jiangsu Maritime Vocational Technic College Nanjing China Post

Code: 211170) //Journal of Engineering for Thermal Energy & Power. — 2013 28(1). —18 ~22

To determine the main steam setting pressure of a ultra-supercritical steam turbine unit and optimize its operation
mode on the basis of conducting an experimental study to seek the optimum of the main steam pressure of a 1000
MW steam turbine unit a model controlling the sliding pressure characteristics of a steam turbine unit was estab—
lished by using a BP neural network. Furthermore a biogeographic optimum algorithm based on the simulated an—
nealing was presented thus combining the ability of the BBO algorithm to relatively quickly find out the overall opti—
mal solution and the relatively great ability of the SA algorithm to perform a local search and effectively enhancing
the search precision and convergence speed of the algorithm in question. The SA-BBO algorithm was adopted to seek
the optimum of the main steam pressure by using the model controlling the sliding pressure characteristics of the unit
thus established. It has been found that there exists a relatively big difference between the sliding pressure curves
and the design values of the unit and the sliding pressure curves are affected by the ambient temperature and other
factors. Under the condition of various loads and relevant restrictions the heat rate of the unit after the optimization
can reduce by 25 — 60 kJ/( kW ¢ h) and the power supply coal consumption rate can go down by 0.8 -2

g/(kW « h) . Key words: steam turbine optimum initial pressure neural network simulated annealing biogeo—



