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Electric Water pump Development
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. The purpose of study is a development of the high reliance electric driven water—pump

that fuction is forcing the movement of water using basic design, proto sample and test at the
cooling system. It was important to supply a coolant quickly and accurately for the requirement
of flow rate at the system when we carried out the designs for BLDC Moter, Controller and water

pump{Impeller, Volute Casing, Sealing Device)
First,

we attained ours purpose that the target efficiency for water pump was over 40% and then we

are doing the optimum design for Brushless Motor and Controller that its target is over 55% of

efficiency.

Nomenclature

mAgq : meter Aqua
Nm : Newton meter

subscript

LPM : Liter Per Minute
RPM : Revolution Per Minute
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Fig. 1 1st Impeller Analysis
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Impeller 304 =ZZA (Boundary Condition)<
Rotation Speed : 5000rpm, Reference Speed :
latm, Inlet Condition :
Qutlet Condition Mass Flow 200LPM, Wall
Condition : No Slip, Fluid Density : 972.29
kg/m’, Fluid Viscosity : 0.000354 Ns/m*o]t},

Impeller 22k 34 A= Torque [Nm]
1.225, Power [W] : 641.664, Total Head [m] :
18.606, Efficiency [%]: 92.1658 wIEA2-¢
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Fig. 2 2nd Impeller Analysis
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Fig. 3 Guide Vane Analysis
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Table. 1 Motor Design Specification

NO g =5 Jind AL 8] 31
1 & A<} Vdc DC 220~ 480
2 A A ALY Vdc DC 240
3 BAAT A 3.5
4 Ay b &/Hz 3/2000
5 A+ A} 8} m & 311
6 A v 8t m & 622
7 AEH A mH 10.152
8 H7|AHAST | V/ipm 0.048
9 EIAe N.m/A 0.458
10 | A71A AR | sec 8
11 AIA g MQ Min 100
12 T334 - T3
13 Ry % 90
14 MM ZEF Hall Sensor
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Fig. 4 BLDC Motor Analysis
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Fig. 5 BLDC Motor Dynamometer Test
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Fig. 5 Controller Logic
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Fig. 6 Final 3D Mode!
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Flg 7 Electric Water Pump
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Fig. 8 1st Water Pump Test

12} A8 ZAx} : 200LPM, 0.8bar9) AL R
=t} RPM ¥s}o] w8 A|gA] Aol A3 F
7¥atel7t 409%rpn Bl $A 9 ¥t Qi Ho=w
Hol 40%rpm o]} 2 FFA] Cavitaiono] AR
3t Aoz Rt} Cavitationo® Qg £4 2
B A WAL A3 ALEAZE Bas)

Fig. 9 Water Pump Test
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Fig. 10 2nd Water Pump Test
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Fig. 11 2nd Water Pump Efficiency
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