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Test Method for Measuring Performance of Engine Cooling Fans
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3.2 Test Conditio

3.2.1 Sharp Edge

S

Orifice Test Conditions

The fan is mounted within a sharp-edged orifice that is typically 20 mm larger than the fan diameter. This type of test is
also known as a knife edge or flat plate airflow test. The fan is mounted such that 50% of its projected width penetrates
the orifice. This type of test is useful for generating general information on fan performance. Some older fan performance

data was generated

using a sharp edge orifice 0.75 inches larger than the fan diameter.
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3.2.2 Application Specific Test Conditions

Mount the fan in the shroud intended for the application at the tip clearance and insertion planned for the application
and/or with any components used in the application up to and including the complete application or vehicle. This type of
test is useful for generating application specific information on fan performance.

3.2.3 Best Penetration Fan Performance Test Conditions

Mount the fan in a flat plate shroud, or the shroud intended for the application, and adjust the insertion to obtain maximum
airflow at each data point.

discrete speeds to
across the pressure
m zero to maximum
pressure would be recorded at each speed. Measure torque, plenum pressure, and-the flow nozzle|pressure differential
at each point. Meapure and record laboratory ambient temperature and atmospheric pressure fpr calculation of air
density. Calculate the fan flow, pressure, and power using the formulas of 4,2.
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FIGURE 1 - FAN PERFORMANCE TEST SET UP
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4. COMPUTATIONS AND RESULTS
4.1 Definition of Symbols
See Table 1.
TABLE 1 - DEFINITION OF SYMBOLS
Units Units
Symbol Definition Sl English
A Absolute temp. conversion factor 273 °C 460 °F
B 5 . ‘P oL
D Air density kg/m® lbm/ft®
t Ambient temperature °C °F
P Fan power kW hp
N Fan speed r/min r/min
T Fan torque N-m tbf-ft
Q Airflow m®/sec ft/min
Ps Static pressure kPa in-H,O
Pd Nozzle pressure (Delta P) kPa in-H,O
Pp Plenum pressure kPa in-H,O
K Density conversion factor (dry air) 3487 kg°C 1.325 Ibm°F
m°kPa ft° in Hg
X Power conversion factor 9549 N=m1/min 5252 Ibf-ft r/min
kW hp
Dsa Standard air density 1:20 kg/m® 0.075 Ibm/ft]
k¢ Flow conversion constant 35.0 5.97
Kn Nozzle flow coefficient Function of nozzle geometry
dn Nozzle diameter meters inches
Subscripts
C Corrected to standard air density
4.2 Calculations
4.21  Air Density
D=KB/(t+A) (Eq. 1)
4.2.2  Air Density Correction Factor
C=Dsa/D (Eq. 2)
4.2.3 Fan Power
P=NT/X (Eq. 3)
4.2.4 Corrected Fan Power
P.=PC (Eq. 4)
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