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ABSTRACT

A vacuum brazed cooling passage for an aircraft engine controller was designed. In order to
predict the total pressure loss, which is the main design factor of the cooling passage, theoretical
and numerical methods for the major loss and the minor loss considering the overall shape of
the cooling passage are presented. This design and evaluation method can predict the pressure
loss of the complex cooling passage shape for various flow conditions at the initial design step.
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Fig. 1 Manufacturing process of vacuum brazed housing (D : Raw material, @ : Cooling passage, ® : Vacuum
brazing and T6 Heat treatment, @ : Detailed shape and assembly).
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Fig. 2 Cooling passage for double 10-pass duct.
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Fig. 4 Mesh model for the inlet region.

Table 2. Boundary conditions of the internal turbulent
flow problems.

Mass flow rate(kg/s) 0.05
Inlet B.C. | Turbulent intensity(%) 5
Turbulent viscosity ratio| 10
Pressure(Pa) 101,325
Outlet B.C.| Turbulent intensity(%) 5
Turbulent viscosity ratio| 10
Wall B.C. Roughness height(mm) | 0.0012
Roughness constant 0.5
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Fig. 6 Flow velocity of the cooling passage.

Table 3. Flow analysis pressure of Inlet and outlet.

Table 4. Total pressure loss of theoretical and numerical

Pstatic Paynamic p
Inlet(Pa) 75,000 | 4,320 79,320
Outlet(Pa) 0 4,480 4,480
Total pressure loss(Pa) 74,840

o

)
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- Numerical

[F = BN

Pressure loss, Bar
w -

y = 337.01x% + 3.8836x - 0.0491

1] 0.02 0.04 0.06 0.08 0.1 0.12 0.14 0.16
Mass flow rate, kg/s

Fig. 7 Pressure loss according to mass flow rate.

results.
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