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Fig. 2 Schematic diagram of the grid for calculation
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( ) Tab. 1 Boundary conditions for MarklII blade cooling tubes
( ) © /mm /kges ™! T /K T, /K
° 1 6.3 2.46 x10* 336.4 326
o 2 6.3 2.37 x10* 326.3 316
3 6.3 2.38 x10* 332.7 322
NN 4 6.3 2.47 x 10* 338.9 328
. 5 6.3 2.33x10* 318.9 308
2401 7325 35469. 2 6 6.3 2.28 x10* 315.6 305
Gambit neu msh 7 6.3 2.38 x 10* 326.3 313
8 3.1 7.75 x10° 359.8 335
9 3.1 5.11 x 10* 360.9 330
° 10 1.98 3.34 x10* 414.9 354
T(x yz7) = 100e ™ sin( 7rx) sin( ry) sin( 77z) 5

(18) ASTM 310 (0Cr25N120) p=
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Tab. 2 Calculation errors
X/C=0.95
2 401 0.043 24 0.009 41 o
7 325 0.028 96 0.001 58
35 469 0.010 82 0.000 25 i EE/K
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Fig. 7 Temperature distribution on the
surface of cooled tubes( K)
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Fig. 9 Pressure distribution on the surface

of blades at the mid-diameter location
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Fig. 10 Temperature distribution on the surface

of blades at the mid-diameter location
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= Advances in the Study of the Flow Equalization Technology
for the Secondary Flow in Bends and Boilers in Power Plants ZHANG Wei-wei LU Fan WEI Jin-yu
( College of Energy Source and Power Engineering Inner Mongolia Polytechnic University Huhhot China Post
Code: 010051) ZHUANG Xiao-feng ( North United Electric Power Baotou No. 2 Thermal Power Plant Baotou Chi-

na Post Code: 014030) //Journal of Engineering for Thermal Energy & Power. —2014 29(6) . - 603 —609

The secondary flow in a bend has been studied in depth due to a wideranging use of the bend technology in various
engineering domains. Firstly on the basis of a large quantity of literatures both at home and abroad being summa-—
rized an overview was given of the causes for the formation of the secondary flow in a bend and the flow character—
istics and research methods ( including the test method numerical analysis method and CFD method) . Secondly the
influence of the secondary flow in a bend on the flue gas and air system of a utility boiler and its economic operation
was analyzed. Finally the flow equalization technology for bends adopted in the air supply system in a utility boiler
and in the flue gas duct of the SCR reactor was summarized and the prospects of the future studies in the high Reyn—
olds number turbulent flow equalization technology in a large-sized bend were also given. Key Words: secondary

flow bend Dean vortex flow equalization technology boiler

N = Contrast Study of the Influence of the Turbu-
lent Flow and Transition Model on the Gas-heat Coupled Calculation of an Air-cooled Turbine LI
Tao BIAN Xin HUANG Hong-yan ( College of Energy Science and Engineering Harbin Institute of Technology
Harbin China Post Code: 150001) MA Hai-hong ( CSIC No. 703 Research Institute Harbin China Post Code:

150078) //Journal of Engineering for Thermal Energy & Power. —2014 29(6) . —-610 -616

Developed was a heat conduction solution-seeking program based on the three-dimensional non-structural grid.

Through a contrast with the analytic solutions it has been verified that the weighted least square method has a higher
precision than the Green function method when seeking solutions to the gradient. The heat conduction program with
a three-order precision based on the weighted least square method was coupled with the program HIT-3D for calcu—
lating the flow field in cascades to accomplish a gas-heat coupled calculation. The 5411 test conditions for MARKII
blades were numerically simulated and with the help of the turbulent flow model available in the program HIT-3D

the influence of the transition on the heat transfer calculation was studied. It has been found that the temperature
predicted by using the BL model has a greatest difference from the test value being up to 10% at the transition
point. As the software has an ability to simulate the transition the temperature error in the transition zone calculated
by using the BL + AGS transition model SST-Gama model and q-w model is relatively small being around 5% . It

can be seen that the turbulent flow models with the transition being taken into account can better predict the temper—
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ature on turbine blades. Key Words: finite volume method weighted least square method gas-heat coupling transi—

tion

= Numerical Study of the Influence of the Rib Vi-
bration on the Flow and Heat Exchange in a Rectangular Channel with Ribs SHEN Jia-huan GE Li-
shun SONG Ping WANG Hong-guang ( College of Energy Source and Power Engineering Shanghai University of
Science and Technology Shanghai China Post Code: 200093) //Journal of Engineering for Thermal Energy & Pow—

er. —2014 29(6). —617 =621

Numerically simulated were the flow and heat exchange characteristics of a rectangular straight channel with ribs be—
ing vibrated in a two-dimensional flow field based on the Fluent mobile grid and UDF ( user defined function) pro—
gramming technology and analyzed was the influence of the amplitude and frequency on the heat exchange charac—
teristics. The numerical calculation results show that compared with the heat exchange in a static rectangular straight
channel with ribs the vibration has a certain influence on the heat exchange and with an increase in the amplitude
and frequency the heat exchange effectiveness intensified by the vibration becomes more and more evident. In the
meantime the vibration can also force the configuration in the flow field inside the channel to be changed and to in—
crease either amplitude or frequency can make the static pressure in the channel quickly increase. During the vibra—
tion the two vortices in different sizes existing between the two ribs inside the channel will become smaller and
smaller one after another with an increase of the amplitude and frequency until they are all finally carried away by
the main stream. Key Words: vibration intensified heat exchange rectangular straight channel with ribs numerical

simulation

= Study of the Water Boiling Heat Exchange Flow Pattern in a
Vertical Rectangular Narrow Channel YANG Li-hui TAO Le-tren HUANG Li-hao ( Shanghai University
of Science and Technology Shanghai China Post Code: 200093) WANG Xiao-song ( Ingersoll Rand Asia and Pa—
cific Ocean Engineering Technology Center Shanghai China Post Code: 200051) //Journal of Engineering for

Thermal Energy & Power. —2014 29(6) . - 622 —626

By employing the visualization method observed was the two-phase pattern of a water flow heated at a single side in
a vertical narrow channel. It has been found that there mainly exist four kinds of flow pattern namely isolated bub—
ble flow combined bubble flow agitation flow and annular flow. Contrasted with the flow pattern charts under the

similar operating conditions given in the literatures it has been discovered that the flow pattern transition has some—



