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Development of Electrical and Oil Heater for Energy Saving
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ABSTRACT

This study was carried out to evaluate the structural stability of hybrid type fan heater. The evaluation of structural
safety of hybrid fan heater was conducted by using Ansys Workbench and CFX-11 under the design condition.
The hybrid fan heater was operated by heat transfer for heat source supplied from electric heater and combustion
gas. According to result of structural analysis, the maximum equivalent stress of hybrid fan heater was 150MPa
when the temperature of heat transfer fluids was 150°C. It was found that the hybrid fan was structurally safe

because the value of maximum equivalent stress was smaller than that of yield stress of the material.

Key Words : Energy Saving(ol Ul A] A7}, Hybrid Fan Heater(3}°] 2. 8]= 2% 7)), Stuctural Analysis(-+Z3]49),
Computational Fluid Dynamics(H2Ff#] <8}H), Heat Transfer Fluids(E v 2 -7)
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Fig. 3 Boundary condition

Table 1 Property of heat transfer fluids

Seriola K-2120

Properties Unit Value

Specific gravity 15/4C - 0.8561
Viscosity at 40T cSt 20.2
at 100TC 4.03
at 200C 1.17
at 300C 0.65

Thermal expansion coefficient /C 7.7x10™
Maximum operating temperature T 320
Limited temperature T 360

(a) Temperature

(b) Velocity

(¢) Velocity vector
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(d) Velocity vector in region A

Fig. 4 Distributions of temperature and velocity for
heater temperature 150C
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(b) Velocity
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(d) Velocity vector in region A

Fig. 5 Distributions of temperature and velocity for
heater temperature 300°C
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Fig. 6 Finite element model

Table 2 Property of structural steel

Property Value
Modulus of elasticity 200[GPa]
Poisson's ratio 0.3
Tensile strength yield 250[MPa]
Tensile strength ultimate 450[MPa]

Fig. 7 Boundary condition
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Equivalent Stress.
Tupe: Equialert (von-Mises) Stess
unit:

150C

0,364 Min ‘

Fig. 9 Distributions of temperature, equivalent stress
and total deformation for heater temperature
300C
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