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Tab. 3 computational parameters of gas turbines

1 2 3
kW 648 1004 1184
/% 18.9 24.7 24.3
/°C 15 15 15
a, -0.00022 —-0.00048 —-0.00041
by 0.3484 0.3424 0.3591
| -1.74733 0.9593 0.7933
d, -481.03 -373.56 -531.69

a,  -0.0000333  -0.00049 0.00033

b, 0.4383 0.4364 0.4207
¢ 8.732 7.1413 8.7047
d, 219.37 157.17 149.07
k, 0 0 -0.000023
k, 0 0 0.0008
ks 0.003 0.0039 -0.0019
ky -0.0002 0 0.00086
PR 6180 5890 5740
4

Tab. 4 Parameters for calculating other equipment items

2 ( /kWh)
Tab. 2 Electricitysales price in various typical days
10:00 ~15:00 010700
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Fig. 4 Installed capacity ofthe gas turbine
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ing precisions and reflect very well the working process of the high pressure bypass system of the steam turbine. As
an important integral part of the model for simulating the mechanism of coal-fired power generator units at the full
load the model under discussion has laid a foundation for simulating and studying the energy consumption under the
start-up shutdown and special off-design operating conditions of the units. Key words: high pressure bypass sys—

tem throttle and pressure reduction water-spraying temperature reduction simulation model

= Study of the Heat Exchange Characteristics of the Cooling Passages of a
Turbine Blade YANG Zidong ( China Warship Academy Beijing China Post Code: 100192) XIAO Wei-
yan WANG Zhi-giang YU Shun-wang ( CSIC Harbin No. 703 Research Institute Harbin China Post Code:

150078) //Journal of Engineering for Thermal Energy & Power. — 2013 28(4). -341~344

With the cooling flow passage scheme prepared for the high pressure turbine blades of a marine gas turbine newly
designed serving as the object of study by adopting the full three-dimensional flow-heat coupling method studied
was the influence of different cooling passage forms on the heat exchange in the blades of the turbine. A total of
three schemes were compared. The merits of the Scheme I lie in its eliminating the high temperature zone on the top
boss of the blade and making the average temperature in a section and cooling effectiveness acceptable. The Scheme
II makes full use of the temperature difference between the cooling air and metallic surface and makes the cooling
effectiveness to the blades and the average temperature distribution in a section to be relatively well. The Scheme
III intensifies the heat exchange in the middle of the blades. It has been found that the passage form remarkably af—
fects the temperature distribution on the surface of the blades and at the same time also influences the cooling effec—
tiveness of the blades and the distribution of the average temperature along the blade height. The foregoing can offer
a theoretical basis for choosing appropriate cooling passages of the turbine blades. Key words: turbine cooling

blade flow-heat coupling heat exchange characteristics snake-shaped passage

= Influence of the Ambient Temperature on the Opti—
mized Configuration of a Gas-turbine-based Distributed Energy Supply System YANG Yun ZHANG
ShiHjie XTAO Yun-han ( Chinese Academy of Sciences Key Laboratory on Advanced Energy and Power Engineering

Thermophysics Research Institute Chinese Academy of Sciences Beijing China Post Code: 100190) //Journal of
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Engineering for Thermal Energy & Power. - 2013 28(4). -345 ~351

On the basis of establishing a hybrid integral linear planning model for optimally configured distributed energy sup—
ply systems a correction function was added and used to consider the influence of the ambient temperature on the
performance of the gas turbine. Under different energy price systems with the ambient temperature being consid—
ered the optimized configuration of a gas-turbine-based distributed energy supply system was studied. The calcula—
tion results show that the influence of the ambient temperature on the cost-effectiveness and energy consumption is
remarkable. After the ambient temperature had been considered the annual cost spent on the energy consumption
during the operation of the system and the annual total cost will increase by 2.4% and 1.8% respectively. The an—
nual natural gas consumption will increase by 10. 3% while the annual total quantity of electricity purchased will
decrease by 8.4% . Under different energy price systems the extent of the influence of the ambient temperature on
the optimized configuration of the system in question will be from case to case. Under a certain energy price system

such an influence will be comparatively marked. The optimized configuration results with the influence of the ambi-
ent temperature considered by using the various typical day ambient temperature average values and hour by hour
are basically identical. Key words: ambient temperature gas turbine distributed energy supply system

optimized configuration

= Flow Characteristics of a Slug Flow Inside a Rectangular Microchannel
ZHOU Yun-ong ( College of Energy Source and Power Engineering Northeast University of Electric Pow—
er Jilin China Post Code: 132012) LIU Bo ( Huadian Academy of Electric Power Sciences Hangzhou China Post

Code: 310030) //Journal of Engineering for Thermal Energy & Power. - 2013 28(4). -352 ~356

With air serving as the gas phase medium and a liquid having various surface tensions as the liquid-phase medium

measured by using the visualization technology were the air column speed air column length void fraction in a sec—
tion and air column production frequency of a slug flow inside a microchannel having a rectangular section of 100um
x 800um. It has been found during the test that Cy( a flow parameter) will have an effect on the air column speed
while the flow parameters will decrease with an increase of the surface tension. According to the correlation formu—

lae proposed by Qian and others a new model for predicting the air column length was presented. The average devi-



