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Mass-Flow Distribution and Temperature Characteristics of
Outflow from Turbine Plenum Chamber
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Abstract: To illustrate the outflow characteristics of turbine plenum chamber, an investigation was per-
formed for a specific configuration, by using model experiment and numerical approach. Firstly, a full-scale
baseline model test was conducted under the laboratory conditions and the numerical method was validated. Then
a series of numerical simulations were conducted under the engine representative aero—thermal conditions , where-
in the effects of pressure ratio, cavity height, outlet diameter and axial—offset distance on the mass—flow distribu-
tion and temperature distribution of outflows. The results indicate that the non—uniformity of temperature distribu-
tion is also an obvious inherence in the turbine plenum chamber due to the convective heat transfer from the hot
wall, except for the non—uniformity of mass—flow distribution. In general, altering the outlet axial-offset distance
and increasing the cavity height are effective means to modify the uniformity of outflows without presenting any in-
fluence on the throughout flow capacity of turbine plenum chamber. It is noted that when the outlet axial-offset

distance or cavity height reaches up to a certain value, their roles are weakly demonstrated on modifying the uni-
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formity of mass—flow distribution, but still well behaved on modifying the uniformity of temperature distribution of

outflows.

Key words: Turbine plenum chamber; Mass—flow distribution; Temperature distribution; Model test;

Numerical simulation
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(b) Distribution of inlets and outlets

Fig.1 Schematic of plenum chamber

Table 1 Geometric parameters of reference plenum

chamber
Geometric parameter Value
H/mm 20
S/mm 262
8/1(°) 5.559
R,/mm 394.5
R,/mm 420
d. /mm 32
N, 4
d,, /mm 10
N, 40
A 0
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Fig. 3 Schematic of experimental setup
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Fig. 4 Tested results on mass flow-rate and temperature-

rise of outflows under different pressure ratios
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Fig.5 Computational grids and independence test
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Fig. 6 Validation of computation scheme
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