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Abstract  This research aims to do heat transfer analysis on multi-functional dough conditioner. The dough
conditioner is a key bakery machine for the maturation of dough which is raw material of bakery and also it's
amount of used has been increased. Solidworks which is one of automatic design programs is applied to design
in order to manufacture the multi-functional dough conditioner, and ANSYS which is a three dimensional finite
element analysis code is used for the heat transfer analysis. Inside temperatures and heat fluxes are obtained as
the results of heat transfer analysis and the results are contributed significantly in manufacturing the
multi-functional dough conditioner.
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[Fig. 1] Geometry of multi-functional dough conditioner

[38 2] s =AMy R

[Fig. 2] Inside view of multi-functional dough conditioner
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[Table 1] Material properties of Stainless Steel

Structural
Young’s Modulus 2.e+011 Pa
Poisson’s Ratio 0.3
Density 7850. kg/m®
Thermal Expansion 1.2e-005 1/°C
Tensile Yield Strength 2.5e+008 Pa
Compressive Yield Strength 2.5e+008 Pa
Tensile Ultimate Strength 4.6e+008 Pa
Compressive Ultimate Strength 0. Pa
Thermal
Thermal Conductivity 60.5 W/m-°C
Specific Heat 434. J/kg-°C
Electromagnetics
Relative Permeability 10000
Resistivity 1.7e-007 Ohm'm
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[Fig. 3] Mesh generation
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[Table 2] Analysis condition

Object Name Temperature Convection
State Fully Defined
Scope
Scoping Method Geometry Selection

Geometry 6 Faces 268 Faces
Definition

Type Temperature Convection
Magnitude goélp;(l:ieﬁ)tep

Stagnant Air - Simplified|
Case

22. °C (step applied)

Film Coefficient

Ambient Temperature
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[Fig. 4] Boundary condition of multi-functional dough
conditioner
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[Fig. 5] Temperature distribution at 5 minutes
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[Fig. 6] Temperature distribution at 30 minutes
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[Fig. 71 Temperature distribution at 60 minutes

[Fig. 8] Heat flux at 5 minutes
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[Fig. 9] Heat flux at 30 minutes
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[Fig. 10] Heat flux at 60 minutes
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[Table 3] Temperature distribution results
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[Table 4] Heat flux results

Step Sec Minimum [W/mz] Maximum [W/mz]
1 300 5.45E-08 1.98E+05
2 600 2.85E-08 1.79E+05
3 900 9.44E-10 1.75E+05
4 1200 4.27E-10 1.75E+05
5 1500 2.62E-10 1.74E+05
[ 1800 1.70E-10 1.74E+05
7 2100 1.68E-10 1.74E+05
8 2400 4.38E-10 1.74E+05
9 2700 4.68E-10 1.74E+05
10 3000 4.43E-10 1.74E+05
11 3300 5.32E-10 1.74E+05
12 3600 2.64E-10 1.74E+05

Step Sec Minimum [°C] Maximum [°C]
[Table 5] Analysis condition
1 300 27.326 90.775
Object Name Temperature [ Convection
2 600 30541 9104 State Fully Defined
4 1200 32.199 91 Scoping Method Geometry Selection
5 1500 32.326 90.997 Geometry 34 Facets [ 341 Faces
Definition
6 1800 32.371 90.997 Type Temperature Convection
7 2100 32.371 90.997 Magnitude -10. (13.((istep
8 | 2400 32371 90.997 applied) S =
- - tagnant Air -
9 2700 32.371 90.997 Film Coefficient Simplified Case
10 3000 32.371 90.997 T,?nmb;ertl:r 22. °C (step applied)
11| 3300 32.371 90.997 emperature
12 3600 32.371 90.997
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[Fig. 11] Boundary condition of multi-functional dough
conditioner
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[Fig. 12] Temperature distribution at 5 minutes
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[Fig. 13] Temperature distribution at 30 minutes
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[Fig. 14] Temperature distribution at 60 minutes
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[Fig. 15] Heat flux at 5 minutes
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[Fig. 16] Heat flux at 30 minutes
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[Fig. 17] Heat flux at 60 minutes
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[Table 6] Temperature distribution results

Step Sec Minimum [°C] Maximum [°C]
1 300 -11.125 14.887
2 600 -10.955 11.711
3 900 -10.923 10.786
4 1200 -10.916 10.557
5 1500 -10.915 10.505
6 1800 -10.914 10.494
7 2100 -10.914 10.491
8 2400 -10.914 10.491
9 2700 -10.914 10.491
10 3000 -10.914 10.491
11 3300 -10.914 10.491
12 3600 -10.914 10.491
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[Table 7] Heat flux results

Step Sec | Minimum [W/m’] | Maximum [W/m’]
1 300 7.42E-09 14767
2 600 7.42E-09 12269
3 900 7.42E-09 11853
4 1200 7.42E-09 11771
5 1500 7.42E-09 11754
6 1800 7.42E-09 11751
7 2100 7.42E-09 11750
8 2400 7.42E-09 11750
9 2700 7.42E-09 11750
10 3000 7.42E-09 11750
11 3300 7.42E-09 11750
12 3600 7.42E-09 11750
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