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1. Scope of Application

Water Pump of the gasoline engines and the diesel engines for cars.

2. Purpose
This standard specifies the determination of the required flow about the water pump unit and
the design method of the volute and the impeller, in the cooling system of the gasoline

engines and the diesel engines used in cars.

3. Summary of Contents
This standard contains the determination of the required flow for the water pump by
calculating the heat rejection value to the coolant from the fuel rate of engines, and the
determination of the basic size for the volute and the impeller by using the basic formulas of

the centrifugal pump and the experimental data.

4. Writing-out Method
A. Interpretation B. Self-Setting Up C. Quotation of Data

5. Abbreviation Table

@ . Heat Rejection Value to the Coolant (Kw)
V : Flow Rate of Water Pump {({ /min)
d : Equivalent Orifice Diameter {(mm)

A R: Area Ratio

t : Blade Thickness (mm)

n : Revolution Number of Pump (Considering Pulley Ratio) (rpm)

N . Number of Blades

f . Density (kg/! )

C : Specific Heat (KJ/Kg°K)
4t: Temperature Rise of Coolant ¢ K)

H : Pressure Head (mH,0)
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¢ . Head Coefficient
¥ : Flow Coefficient

u, : Impeller Tip Speed (m/sec)
D : Impeller Diameter (mm)
Cs  Velocity Through Throat (m/sec)
Ao : Impeller QOutlet Area (mw)

Ai : Inlet Passage Area (mar')

Ae . Eye Area (ne?)

De : Eve Diameter (mm)
dm : Distance Bet ween Blade (mm)

ho : Blade Height at QOutlet (mm)

Vr . Radial Velocity Through The Impeller (m/sec)
hi1 . Blade Height at Inlet (mm)

6. Calculation of Required Flow

(1) Necessary Factor

BSFC (g/K wh)
Power (Kw)

Lower Heating Value of Gasoline
; 19020 Btu/1bm=12.3 wh/g

(2) Calculation of Fuel Rate

BSFC (g/Kwh) X Power (Kw)
3600 (h/sec)
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