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Fig. 1 Sectional view of two adjacent flow passages
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Fig.3 Atlas showing different flow speeds at the inlet
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Fig.2 Mesh division diagram
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Tab. 1 Aerodynamic data obtained from the

numerical simulation and calculation

/mes! 2.0 2.5 3.0 3.5 4.0
/Pa 11.0 17.0 25.4 32.8 42.9
( x10) 47.0 47.5 47.1 46.3  46.5
2
2.1
( 4-72-4.5A
5712 ~10 562 m’ /h 2 554 ~1 673 Pa
2 900 r/min 7.5 kW)
4
5 6 o
B4 RAMGAKERMXLEE

Fig. 4 Test rig for simulating the air intaking

device of a gas turbine
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Fig. 5 Real object photo of the test pipeline :
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Fig. 6 Real object photo of the stator blade 4
in the inertial stage
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Tab. 2 Table showing the arrangement of parameters Tab. 4 Aerodynamic data obtained from
measuring points and sections the test and cacluation
0—0 N N /m s 2.0 2.5 3.0 3.5 4.0
1—1 /Pa 137 216  32.8 433 56.8
2—2 . ( x10) 58.4 60.3 60.9 61.2 61.5
3—3
3
3

Tab. 3 Table for summing up the test instruments

5

Tab. 5 Table for summing up the numerical

ISP—3—50DS  0.01 mmH,0 +£0.05%F. S

1SP—3—20DS 0.01 mmH,0 +0.05% F. S
simulation and test data

Setra276 +0.1% ( RSS)
/mes™! 2.0 2.5 3.0 3.5 4.0
DP1000 - ITIA 1 Pa
11.0 17.0 25.4 32.8 42.9
YB 0.5 C /Pa
13.7 21.6 32.8 43.3 56.8
2.2 47.0 47.5 47.1 46.3 46.5
: ( x10)
58.4 60.3 60.9 61.2 61.5
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Fig. 7 Chart showing the tendency of the numerical
simulation and test data
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= Study of the Aerodynamic Characteristics of a Separation De—
vice in an Inertia Stage of a Gas Turbine GONG Wei LU Zhen-hua ( Education Ministry Key Laboratory
on Power Machinery and Engineering Shanghai Jiaotong University Shanghai China Post Code: 200240) //Journal

of Engineering for Thermal Energy & Power. -2014 29(1). -13 ~16

Studied were the aerodynamic loss characteristics of the guide blade in an inertia stage of a gas turbine and its oper—
ating conditions in the flow passage at various inlet flow speeds of 2.0 2.5 3.0 3.5 and 4.0 m/s respectively. At
first the two-dimensional flow field in the flow passage was simulated from the angle of the numerical simulation
with the data indicating the aerodynamic loss characteristics of the numerical simulation being obtained. Then the
aerodynamic loss characteristics of the guide blades in the inertia stage were tested. The analytic results of the nu-
merical simulation and the experimental study show that at various flow speeds at the inlet both total pressure losses
will approximately assume a linear relationship and the aerodynamic resistance loss coefficients basically remain un—
changed however there exist a certain deviation between them. Finally the causes for such a deviation existing be—
tween them were analyzed and identified. Key words: inertia stage numerical simulation experimental study total

pressure loss aerodynamic resistance loss coefficient

= Influence of the Small Blades on the Flow Field at the Outlet of
a Diffusion Cascade with a Large Turning Angle SAT Qingyi ZHU Yuan-ia DAI Ren ( College of En—

ergy Source and Power Engineering Shanghai University of Science and Technology Shanghai China Post Code:

200093) //Journal of Engineering for Thermal Energy & Power. -2014 29(1). -17 ~21

By utilizing a five-hole probe measured respectively were the flow fields at the outlet of a high diffusion cascade
with a large turning angle and a cascade with small blades being additionally installed at different attack angles from
6 to 26 degrees. It has been found that in a cascade installed with small and large blades the presence of the small
ones can improve the inner flow inside the cascade under the design operating condition and other conditions nea—
ring to it and restrain the development of the loss-caused areas on the suction surface of the large blades as well as
the end and wall corner zones towards the middle of the cascade. When the attack angle is relatively big or small

the flow losses inside the cascade will increase obviously and when the attack angle is big the flow speed field in
the middle of the cascade at the outlet installed with small and large blades will be improved remarkably while the
flow path capacity under other operating conditions will change little. The turning angle of the air flow of the cas—
cade installed with small and large blades will increase by 3 to 5 degrees as an average in the section at the outlet

indicating that the aerodynamic load is enhanced to a certain degree. Key words: small blade large turning angle

diffusion cascade flow field at outlet



