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Thermal and Flow Characteristics of Fluid with Fuel Type
and Equivalence Ratio in Flame Spray Process

Jae Bin Lee, Dae Yun Kim, Dong Hwan Shin and Seong Hyuk Lee

Key Words: Flame spray(3t 2=Z#¢]), Fuel type(31E %), Equivalence ratio(3%H]), Global reactionEZ Hh3),
35

Computational fluid dynamics(d4k+] < gh

Abstract

The present study aims to investigate the flow characteristics with respect to fuel type and equivalence ratio in the flame
spray coating process. The flame spray flow is characterized by much complex phenomena including combustion, turbulent
flows, and combined heat transfer. The present study numerically simulated the flam spray process and examined the gas
dynamics involving combustion, gas temperature and velocity distributions in flame spray process by using commercial com-
putational fluid dynamics (CFD) code of FLUENT (ver. 13.0). In particular, we studied the effect of fuel type and equiva-
lence ratio on thermal and flow characteristics which could substantially affect the coating performance. From the results, it
was found that the gas temperature distributions were varied with different fuels because of reaction times were different
according to the fuel type. The equivalence ratio also could change the spatial flame distribution and the characteristics of
coated layer on the substrate.
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Fig. 2 Computational grid including flame spray gun
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Process Details
Fuel-oxygen inlet pressure 25 psi
Cooling air inlet pressure 15 psi
Methane
Fuel type Acetylene
Propane
0.5
Acetylene equivalence ratio 1
3

Methane : 3053 K
Acetylene : 3324 K
Propane : 3123 K

14.7 psi (1 atm)
293.15 K

150 mm
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