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Fig. 1 Plane view of the flow passages
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Fig. 3 Sketch of the test device
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Tab. 1 Table of parameters of the measuring instruments
Wair in — Wair out
DWS -51A Na*: 0.23 g/L m=( W ) x100% ()
Na 6801 01 W —
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Fig. 4 Real object photo show of the test device
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25 33 mm
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Tab. 2 Sodium chloride concentration of

the aerosol in the gas at the inlet (3.6 mg/L)

NaCl NaCl

/mes7! /mg « L! /mg + L~} 1%
2.5 3.66 0.15 95.90
3 3.63 0.05 98.62
3.5 3.76 0.1 97.34

3 (10 mg/L)
Tab. 3 Sodium chloride concentration of

the aerosol in the gas at the inlet (10 mg/L)

NaCl NaCl
/mes”! /mg e+ L7! /mg + L7! 1%
2.5 10.08 0.28 97.22
3 10.09 0.13 98.71
3.5 10.18 0.23 97.74
4 NaCl (3.6 mg/L)

Tab. 4 Sodium chloride concentration of the

aerosol in the gas at the inlet (3.6 mg/L)

NaCl NaCl
/mes! /mg + L~! /mg « L~! 1%
2.5 3.64 0.12 96.70
3 3.52 0.1 97.16
3.5 3.73 0.1 97.32
5 NaCl (10 mg/L)

Tab. 5 Sodium chloride concentration of the

aerosol in the gas at the inlet ( 10 mg/L)

NaCl NaCl

/mes™! /mg + L~ /mg « L~! 1%
2.5 10.28 0.14 98. 64
3 9.91 0.24 97.58
3.5 10.36 0.17 98.36

CATIA
Ansysl4. 5 ICEM

6
o 5 o
6 o
0.4

o 7

1 -30 pm




30 pmo es—
cape( )

5
Fig.5 Diagram of the grid of the flow

passage as a whole
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Fig. 6 Chart showing the grid mass
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Fig.7 Atlas showing the pressure in the flow

assages at a flow speed of 2.5 m/s at the inlet ( Pa)
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Fig. 8 Atlas showing the flow speed in the flow
passages at a flow speed of 2.5 m/s at

the inlet ( m/s)
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Fig. 9 Chart showing the movement trajectory
of the aerosol particles at a flow speed of

2.5 m/s at the inlet
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Fig. 10 Chart showing the trajectory of the aerosol
articles at various inlet flow speeds at a spacin

P P pacing Fig. 11 Chart showing the trajectory of the aerosol

of 25 mm between any two guide blades . . . .

particles at various inlet flow speeds at a spacing

of 33 mm between any two guide blades

11
7
100% Tab. 7 Summing — up of the numerical
simulation results and the test data
25 mm 33 mm
/mes! 1% 1%
2.5 95.90 100 96.70 89.1
° 3.0 98.62 100 97.16 100
3.5 97.34 100 97.32 100

NaCl 3.6 mg/L 12 .
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Fig. 12 Chart showing the variation tendency of

the numerical simulation and test data
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= Study of the Similarity of the Temperatures on the Surfaces of End
Walls of Turbine Blades WANG Xiao-chun WANG Jian-hua LIU Ming—=in ( Department of Thermal Sci—

ence and Energy Source Engineering College of Engineering Science China University of Science and Technology

Hefei China Post Code: 230027) //Journal of Engineering for Thermal Energy & Power. —2015 30(1). -1-5

With the air film cooling characteristics of the end walls of blades in a gas turbine serving as the object of study on
the basis of meeting the similarity conditions of the fluid-solid coupled heat exchange temperature field the authors
put forward for the first time a new method for predicting the temperature distribution on the surface of the end walls
cooled by the air film. Furthermore they also believed that the conditions for the similarity of the above-mentioned
end wall surface temperature field are as follows: to change the temperature of the cooling air at the inlet under the
condition of maintaining a same Reynolds number and blowing air ratio in the main stream and keeping the tempera—
ture in the main stream constant or to change the temperature of the main stream under the condition of keeping the
temperature of the cooling air at the inlet constant. For the first time they adopted a quantitative method for depic—
ting the phenomena of similarity on the fluid-solid coupled heat exchange temperature distribution chart and discov—
ered that when the temperature of the cooling air at the inlet is kept constant at 750 K a relatively good similarity
can be obtained only when the temperature difference between the main stream and the cooling air is greater than
150 K. When the main stream temperature is kept constant at 1 700 K a relatively good similarity can be obtained
only when the temperature difference between the main stream and cooling air is greater than 250 K. The prediction
method necessitates two groups of known temperature field. When the temperature difference above-mentioned be-
tween the operating condition predicted and known is in a range between —400 K and 200 K the prediction devia—
tion will be less than 5.5% . The use of the prediction method proposed by the authors can extremely reduce the
work load and cost spent in the experimental study and numerical simulation of a complex air film cooling member.

Key Words: end wall air film cooling similarity atlas similarity numerical simulation

= Study of the Separation Characteristics of the Inertial Stage
Separation Device in a Gas Turbine TAO Jian LU Zhen-hua GONG Wei GE Guang-yu ( Education
Ministry Key Laboratory on Power Machinery and Enginering Shanghai Jiaotong University Shanghai China Post

Code: 200240) //Journal of Engineering for Thermal Energy & Power. —2015 30(1). -6 -11

Under the operating condition of two guide blade intervals being 25 mm and 33 mm and the flow speed at the inlet

being 2.5 3.0 and 3.5 m/s respectively a study of the salt mist separation characteristics was performed of the in-
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ertial stage of a gas turbine. Firstly through the test obtained were the separation characteristic data of the inertial
stage and then through a numerical simulation of the discrete phase a qualitative analysis was made of the main
mechanism controlling the separation of salt content in the flow passages of the device and factors influencing the
separation characteristics. A comparison of the test data with the numerical simulation ones show that the separation
efficiency of the separation device in the inertial stage can reach approximately 97% the maximal value being 98.
71% and the minimal value being 95.90 % nearing to the full separation. To increase the guide blade interval can
somewhat reduce the separation efficiency and to increase the initial speed at the inlet can somehow increase the
separation efficiency. Key Words: inertial stage experimental study separation characteristics discrete phase nu-—

merical simulation

= Experimental Study of the Raman Temperature Meas—
urement of the Axial Heat Conduction Inside a Micro-channel and Its Numerical Simulation LIN
Ying ( College of Mechanical Engineering Shanghai Applied Technology College Shanghai China Post Code:
201418) YU Xin-hai ( Education Ministry Key Laboratory on Pressurized Systems and Safety College of Mechani—
cal and Power Engineering FEast China University of Science and Technology Shanghai China Post Code:

200237) //Journal of Engineering for Thermal Energy & Power. —-2015 30(1). -12-18

Proposed was a method for micro-scale measuring water temperature based on the confocal microscopic Raman spec—
trum and used was the method in question in the convection heat transfer test of single-phase water. In combination
of the test with the numerical simulation the authors studied the influence of the heat conduction in the axial direc—
tion inside a micro-channel on the heat transfer of the fluid. It has been found that the heat flux on the wall surfaces
at the inlet of the micro-channel is maximal and the liquid and wall temperature all assume a nonlinear develop—
ment. A singular point will locally appear on Nu number curves and its location will shift to the outlet with an in—
crease of the Reynolds number. In addition the Nusselt number will increase with an increase of the Reynolds num-

ber. Key Words: micro-channel Raman spectrum axial heat conduction

= Pool Boiling Heat Exchange Experiment of a Tube Intensi—
fied at Both Sides and Its Data Processing Method OUYANG Xin-ping LIN Meng YUAN Dao-an ( Re-
frigeration Technology Research Institute Shanghai University of Science and Technology Shanghai China Post

Code: 200093) //Journal of Engineering for Thermal Energy & Power. —2015 30(1). -19 -23



