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Verification of Cooling Performance of Internal Fan in
High—Speed Induction Motor
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ABSTRACT

The cooling performance of high-speed induction motors plays a crucial role in their stability and durability. Enhancing the
cooling efficiency of the motor, including internal cooling ducts and fans, is essential for design and operation. In this study,
experiments were conducted to improve the cooling performance of the motor by introducing a high-volume fan. The
performance of the internal fan was evaluated through airflow tests, while the impact of increased fan volume on cooling
efficiency was quantitatively analyzed using internal flow measurements, temperature rise tests, and computational fluid
dynamics. The results indicate that installing the upgraded fan increases the inflow into the motor by approximately 4.7% and

reduces the average temperature rise of the winding by about 2.6K.
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Fig. 2 Internal cooling airflow passages
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Table 1 Comparision between the curved and airfoil type

axial fans
Fan model Type 1 Type 2
Blade type Curved Airfoil
Outer/Inner diameter Identical
Tip clearance Identical
Number of blades 11 10
Twist angle No Yes
Stagger angle [deg] Tip ® 0
Hub 65 54
Chord length/ Tip 0.26 0.26
Outer diameter Hub 0.26 0.34

Fig. 3 Wind tunnel test result of axial fan
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Fig. 5 Airflow measurement for motor

Fig. 6 Pitot tube for motor
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Table 2 Airflow measurement data: Type 1 and Type 2 fans

for the motor

I;fer;?;rﬁ: Velocity *l\/g/F Slim
(Pa) (m/s) (m’/s) (m’/s)
DE Inlet-1 39.40 8.44 54.32
DE Inlet-2 18.60 5.80 54.15 164.55
Type 1 DE Inlet-3 42.00 8.71 56.08
NDE Inlet-1 36.70 8.14 52.42
NDE Inlet-2 26.00 6.85 64.03 168.15
NDE Inlet-3 35.70 8.03 51.70
DE Inlet-1 36.40 8.87 57.12
DE Inlet-2 14.80 5.66 52.85 172.41
Type 2 DE Inlet-3 43.50 9.70 62.44
NDE Inlet-1 30.70 8.00 51.49
NDE Inlet-2 18.00 6.12 57.21 168.71
NDE Inlet-3 41.70 9.32 60.01
(MJF : Mass flow rate)
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Table 3 CFD result: Mass flow rate and temperature rise

Type 1 Type 2

‘RTD(K) 63.1 61.0

Frame inlet M/F(ks/s) 3.99 4.53

Rotor air hole M/F(kg/s) 1.75 1.8

(*RTD: Resistance temperature detector)
Fig. 7 Internal airflow vectors and cooling flow
rate ratio(Type 1)
7



Fig. 8 Internal airflow vectors and cooling flow rate

ratio(Type 2)

K
) K]

Fig. 9 Temperature distribution at the stator coil:
Type 1 & Type 2
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Fig. 11 Reduction of max, temperature rise based on
stator coil location: (Type 1-Type 2)

Table 4 Temperature rise measurement data

Type 1 Type 2

RTD(K) 778 752
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