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A Study on the Cooling Characteristics of Helical Type

Cooling-Jacket according to the Flow Rate

HAA(Z LA dq39),

Aa(GFad)

Tae-Won Kim, Soo-Tae Kim

ABSTRACT
Cooling characteristics of cooling jacket for spindle system with built-in motor are studied. For

the analysis, three dimensional model for the cooling jacket is built by using finite volume method.

The three dimensional model includes the estimation on the amount of heat generation of bearing

and built-in motor and the thermal characteristic values such as heat transfer coefficients on the

boundary. The temperature distributions and the cooling characteristics are analyzed by using the

commercial software FLUENT.

Numerical results show that stream-wise cross section area and flow rate are important factors

for cooling characteristics of cooling jacket.

Cooling performance of cooling jacket is good in condition that stream-wise cross section’s

horizontal length is close to its vertical one and flow rate is high. This results show that heat

transfer is dominated by velocity profile and heat transfer area.
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Table 2 Specification of helical type duct

b 2 g .
{mmy} | {mm) | (mm) | tmm) | (mm)
Typel 10 3 15
Type2 10 5 15
50 160
Type3 15 5 20
Typed ; 15 3 20
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Table 3 Properties of Cooling oil

Density | Viscosity e oﬁgsggﬁgty Specific . heat
o kg/m®) | 1 kg/m )| K(W/m & ColJ/kg k)
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