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Thermal-Flow Characteristics of Screw Compressor
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ABSTRACT

The thermal-flow characteristics of screw compressor were numerically investigated with various geometrical configurations
of its coolant flow passage applied to the separate block for enhancing the heat transfer performance of it. The length
ratio(L4/D=4.8, 5.6, 6.4) and thickness ratio(#/D=0.2, 0.4, 0.6) of the separate block in the flow passage of the water jacket were
adopted to design parameters. Results showed that the pressure drop and heat transfer were increased as the length of separate
block increases due to the flow separation and centrifugal force. The results were graphically depicted with various flow and

geometrical conditions.
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Fig. 1 Geometry of the basic coolant passage model
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Newly designed part

Fig. 2 Geometry of the newly designed coolant
passage model.

Table 1 Dimensions of the newly designed coolant passage model

Length ratio of water jacket, L./D 6.2
Type A 48
Length ratio of separate block, Ly/D Type B 5.6
Type C 6.4
Height ratio of separate block, /D 0.2, 04, 06
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Table 2 Numerical methods and boundary conditions.

Numerical methods

Mesh type Tetrahedral
SST
Turbulence model (Shear Stress Transfer)
Calculation type Steady

Boundary conditions

Inlet pressure of water 300 [kPal
Outlet pressure of water 261 [kPal
Inlet temperature of water 20 [TC]
Working fluid Water
Wall No-slip wall
Heating surface temperature 250 [TC]

Inlet of air

Outlet of air

(a) housing of screw compressor

Outlet of coolant

(b) newly designed model of water jacket

Fig. 3 Grid systems.
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Fig. 4 Locations for measuring fields in
the water jacket.
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Fig. 11 Effects of the thickness(t/D) of separation
block of Type C on the velocity distribution.
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Fig. 12 Nusselt number profiles for different numbers
of thickness(t/D) of separation block at Type C.
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