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Abstract The molding for hollow products used widely in industry is rotational molding by heating and
cooling. Uniform cooling is required to improve the quality of the product, and rapid cooling is required
to improve the productivity. In this paper, the cooling condition is largely classified into the case of no
forced cooling by the fan and forced cooling by the fan. In addition, when forced cooling by the fan
is not performed, the condition for stopping the molding machine horizontally and the condition for
stopping the molding machine vertically were classified. To confirm the forced cooling by the fan, the
conditions were set such that only the molding machine rotates while the fan is not running and the
upper and lower fans operate when only the lower fan is operated. The surface temperature of the rotary
molding machine was analyzed by the STAR-CCM+ program for the case of air-cooling. The temperature
distribution of the rotary molding machine was analyzed for five conditions and the temperature
distribution for cooling was compared under each condition. Among the five cases, Case 4 was lowest

at approximately 35 © C after 900sec.
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Fig. 1. Molding machine analysis model geometry
(a) Horizontal (b) Vertical

Table. 1. Classification by boundary condition

Rotating speed

(pm) Fan speed (m/s)

Boundary Condition

Case 1 | Horizontal

Non
Rotating

0

Case 2| Vertical

Case 3| No fan

Rotating | Case 4| 2 Fans 10

13

Case 5| 4 Fans

Table. 2. Simulation of properties

Properties Value

Initial Temperature
()
Thermal

Conductivity
(W/m « K)

120

Solid 237

Density (kg/mg) 2702

Inside 240

Initial Temperature

(©)

Outside 20

Air
Thermal
Conductivity
(W/m « K)

0.0260305
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Fig. 2. Plane Temperature Contour of Case 1
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Fig. 3. Surface Temperature Contour of Case 1
(a) 300 sec (b) 600 sec (c) 900 sec
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Fig. 4. Plane Temperature Contour of Case 2
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Fig. 5. Surface Temperature Contour of Case 2
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Fig. 6. Plane Temperature Contour of Case 3
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Fig. 7. Surface Temperature Contour of Case 3
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Fig. 8. Plane Temperature Contour of Case 4
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Fig. 9. Surface Temperature Contour of Case 4
(a) 300 sec (b) 600 sec (c) 900 sec
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Fig. 10. Plane Temperature Contour of Case 5
(a) 300 sec (b) 600 sec (c) 900 sec
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Fig. 11. Surface Temperature Contour of Case 5
(a) 300 sec (b) 600 sec (c) 900 sec
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