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Introduction: PyroProcessing Research and Development Facility (PPRDF) is an inactive facility to develop pyroprocessing technology in IGCAR. This facility consists of a large argon cell attached with an argon recirculation and purification system. Once through Argon gas heater is an important process equipment in Argon Recirculation and Purification System (ARPS) to heat argon from room temperature to 100°C.The conjugate heat transfer simulation of once through gas heater using heat transfer module of COMSOL was carried out. The objective of this study was to validate the design, to know the set point for heater surface temperature, input power and to obtain the temperature of individual heating elements to avoid hot spots. 
Computational Methods: As argon gas heater is of cubical shape, 3-D geometrical model is selected for the simulation. The simulation model considered only the heating zone where heater is placed. To minimize size, help of symmetrical plans parallel to the flow direction is taken in model. Figure 2 shows the schematic view of the computational model.








Figure 2: Computation model of Argon gas heater
It uses Reynolds Averaged Navier Stokes (RANS) equations as the Turbulence model type for solving the mean velocity field and pressure. The closure scheme used for solving RANS equation in this problem is k-ε model. The heat conduction equation in solid is used for solving the temperature inside the solid domain. Whereas heat conduction equation used in fluid domain include the turbulence effect for solving the temperature inside the fluid domain. Prism mesh is used in this simulation. Triangular mesh was first created at one of the symmetrical plan of the model and then swept mesh feature was used to create mesh on whole domain. Figure 3 show mesh inside the model domain. Table 1 shows the input parameter to the model.
Study and Results:Two type of study was done, one as constant heater surface temperature as an input and other as constant heater power as an input. Figure 5 & 6 shows the variation in argon outlet temperature for different gas heater surface temperature and heater power input respectively.  
Temperature and Velocity distribution of argon over the plane passing between the two fins is shown in figure 7 & 8 respectively when heater surface temperature is at 200 o C. Temperature distribution over the heater surface during constant power input of 500 W/m is shown in figure 9.
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Figure 1. 2-D view of the argon gas heater
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Figure.3: Meshing of simulation
 model
Table.1: Input Parameter 
Fig.6: Argon outlet temp. (o C)
Vs heater power (W/s)
Fig.5: Argon outlet temp. (o C)
Vs  Heater surface Temp ((o C)
Fig.7: Argon temp. distribution
Fig.8: Argon velocity distribution
Fig.9: Temp. at heater surface
Conclusion: From the simulation results it was found that the once through gas heater is capable of raising the argon temperature to above 100oC. Of the two mode of heater operation, constant temperature mode was found to be more suitable. From the analysis, some improvement in the design was found out and given confidence for final clearance to fabrication. 
 
	Parameter 	Value
	Inlet velocity 	1.94 m/s
	Inlet temperature 	30oC
	Heater surface 
temperature 	100 oC to 300 oC
	Linear heat 
input (W/m)	100, 200, 500, 1000
	Turbulent Intensity at inlet	0.1
	Turbulent Length scale 	0.01m
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