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Investigation of Characteristics for Cooling Parameters of a
Combustor in Liquid Rocket Combustors

Hong Jip Kim*" - Hwan-Seok Choi**

ABSTRACT

Thermal analyses have been performed to study the effect of location of fuel ring and thermal
barrier coatings in regenerative cooling channels in a full-scale combustor. For the effective cooling, the
fuel ring has better be installed near axial location of the low expansion ratio and low heat flux, and
branching of cooling channels is preferable. Also, the radiative cooled nozzle extension is thought to
be reasonable for the cooling of combustor walls. Among the possible coatings, Y.O; stabilized ZrO,
coating and Ni/Cr coating have been adopted. Compared with Ni/Cr coating which has high
oxidation resistance, Y»Os stabilized ZrO, coating, one of ceramic coatings is found to be much

effective to sustain the thermal survivability of combustion walls.
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Fig. 2 Contour of Combustion Chamber and
Number of Channels along Axial Location
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Fig. 3 Heat Fluxes for Various Designs
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Fig. 5 Coolant Temperature for Various Designs
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Table 1. Hydraulic Analyses for Various Designs

gted A [kgf/cm’]
Present Design 21.53
Variant #1 21.63
Variant #1-1 22.70
Variant #2 21.30
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Table 2. Thermal Conductivity of Various Coatings

layer k [W/m-K]
Y205 stabilized ZrO» 0.00022T[K]+1.09
NiCrAlY bonding layer 0.0083T[K]+6.7

Ni/Cr 50




H14# HN[5& 2010. 10.

Mgzt H2

o 427|170l mWE |Y mheyf 49

25

I No Coating
20F — — - - Nilcr
~~~~~~~ zr0,

Heat Flux [MW/m?]

05 . 1
Axial Location [m]

Fig. 6 Heat Fluxes for Various Coatings
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