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ABSTRACT

A design study on the cooling channel configuration in a regeneratively cooled supersonic combustor
was performed. The flow parameters on the hot- and cold-side channels were calculated using a
quasi-one-dimensional model. The heat transfer between these two sides was estimated as a part of
the flow calculation. For the reference configuration, the total amount of heat exchanged was 10.7 kW,
the heat flux was 566 kW/ m?, and the fuel temperature increase between the inlet and outlet was 153

K. Seven designs of the heat exchanger channel were compared for their heat transfer performance.
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Key Words: Scramjet Engine(2=Z A <13l), Supersonic Combustor(Z5<4 $47]), Regenerative
Cooling(#A14¥ W¥7}), Heat Transfer(d %)

Nomenclature A’ : flow channel wall area per unit length
F’ : friction force per unit length
A : flow channel area f + friction coefficient for internal pipe flow
h, h, : convective heat transfer coefficient of
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M : Mach number

m : mass flow rate
Nu : Nusselt number
p : flow pressure

Prg, Pr, : bulk gas Prandtl number, Prandtl

number at the wall
q’, q” : heat rate per unit length, unit area

Rey, : Reynolds number based on the

momentum thickness

T, T, : gas temperature, coolant temperature

T

' . adiabatic wall temperature

U : overall heat transfer coefficient
: flow velocity

: volumetric expansion coefficient

: momentum thickness

> < w =

: density

N - fin efficiency
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Fig. 1 Conceptual cross—sectional view of a

regenerative supersonic combustor.
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Fig. 2 Modeling of a regenerative supersonic
combustor problem.
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Fig. 3 Model geometry for heat transfer calculation.
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Fig. 6 Fuel temperature profiles for different fuel

channel aspect ratios.
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