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RATIONALE 

SAE Five-Year Review. 

1. SCOPE 

This SAE Recommended Practice is intended for use in testing and evaluating the performance of electric cooling fan (ECF) 
assemblies typically used for vehicle engine cooling. Conducted in a laboratory environment with intended heat exchangers, 
the performance measurement includes fan output in terms of airflow and pressure and fan motor input in terms of voltage 
and current. This information can be used to calculate the efficiency of the assembly, including aerodynamic efficiency of 
the fan and shroud, and electrical efficiency of the motor. The electric power consumption can be used to estimate electrical 
charging system sizing and fuel economy. 

The performance of a given fan assembly depends on the installation details of the application, including the effects of 
system resistance and geometries of the grill, heat exchangers, engine and other underhood components, and front end 
components. This document provides guidance for duplicating such details in the test setup for accurate performance 
measurement. 
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Figure 1 - Single light-duty ECF assembly using a brushless motor 

NOTE: Includes fan, motor, shroud, stators, electrical connector, and pressure-relief flaps for high vehicle speed 
applications. 

1.1 Purpose 

The primary purpose of this recommended practice is to provide a standard test method such that airflow performance data 
can be accurately compared between ECF suppliers and Original Equipment Manufacturers (OEMs), taking into 
consideration different motor technologies and methods of speed control. 
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1.2 Field of Application 

This document applies mainly to light-duty truck and passenger car OEMs, although any vehicle that uses an ECF assembly 
can benefit from the information provided. ECFs are typically purchased as complete assemblies, consisting mainly of the 
fan(s), motor(s), and shroud (see Figure 1). This recommended practice will only consider such complete assemblies. Some 
purchased ECF assemblies using brush-type motors may also include digital control devices such as power resistors or 
pulse width modulation (PWM) electronics or local interconnect network (LIN) for speed control. In the case of brushless 
motor technology, the controller is an integral part of the motor, where it also performs the commutation process 
electronically. 

2. REFERENCES 

2.1 Applicable Documents 

The following publications form a part of this specification to the extent specified herein. Unless otherwise indicated, the 
latest issue of SAE publications shall apply. 

2.1.1 SAE Publications 

Available from SAE International, 400 Commonwealth Drive, Warrendale, PA 15096-0001, Tel: 877-606-7323 (inside USA 
and Canada) or +1 724-776-4970 (outside USA), www.sae.org. 

SAE J1339 Test Method for Measuring Performance of Engine Cooling Fans 

2.1.2 ANSI Accredited Publications 

Copies of these documents are available online at https://webstore.ansi.org/.  

American National Standard Laboratory Methods of Testing Fans for Aerodynamic Performance Rating 

ANSI/AMCA Standard 210-2016 

ANSI/ASHRAE Standard 51-2016 

3. TEST PROCEDURE 

3.1 Equipment and Facilities (see Figure 2) 

3.1.1 An airflow measurement structure with minimum length, width, and height of 200% of the largest dimension of the 
ECF shroud assembly, which includes a suitable plenum chamber. A calibrated flow measurement nozzle (one with 
experimentally determined coefficient kn) should be coupled to this structure. The plenum chamber should 
preferably contain perforated “settling” screens to dissipate jets of air and provide uniform air movement (also known 
as “flow straighteners”). 

3.1.2 An auxiliary blower and shutters (or other restrictive device) of appropriate shape and diameter to vary the 
plenum pressure. 

3.1.3 A method for mounting the ECF test component and the representative heat exchangers to the airflow measurement 
structure. A plywood end-wall of the plenum is typically used for this purpose. Actual heat exchangers, such as a 
radiator, A/C condenser, charge air cooler (CAC), and air/oil cooler, are preferred in order to approximate the 
in-vehicle airflow restriction. 

3.1.4 A method of mounting rough shapes of plywood or other materials at an appropriate distance behind the ECF to 
simulate the airflow restriction of underhood components, such as an engine that is downstream of the ECF. These 
obstructions may vary in size, shape, and distance from the ECF and are not shown in Figure 2. 

3.1.5 A calibrated variable-voltage DC power supply capable of powering the ECF motor(s) through their entire design 
range. The power supply should have ability to provide accurate output voltage (V) and current (A) such that these 
values can be recorded and electrical power (W) calculated. 
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Figure 2 - Fan performance test setup 

3.1.6 A method for measuring fan rotational speed (rpm). This can be a photoelectric device reading reflective tape 
applied to one fan blade, a magnetic pickup reading metal clips appropriately placed on the fan, or a manual method 
using a photo tachometer. 

3.1.7 A controller device to send duty cycle demand to a PWM or LIN fan controller (when applicable). 

3.1.8 Equipment necessary for measurement of air temperature, barometric pressure, differential pressure across the 
flow nozzle, and the pressure inside the plenum chamber. 

3.1.9 The ANSI/AMCA Standard referenced in 2.1.2 provides guidance on preferred flowmeter construction, instrument 
accuracy, and alternative airflow calculations. Although it is primarily for fans with integral housings, its guidelines 
are applicable for non-ducted fan performance, such as ECFs. 

3.2 Test Conditions 

3.2.1 The ECF, including its motor(s) and shroud, should be mounted to the airflow measurement structure in a manner 
that is representative of the vehicle installation. At a minimum, the correct heat exchangers (radiator, A/C 
condenser, CAC, air/oil cooler) should be included to provide representative pressure restrictions. The heat 
exchangers will influence the air loading of the fan and therefore its speed for a given electrical power and pressure 
drop condition. 

3.2.2 The ECF and heat exchangers should be securely fastened to the airflow measurement structure to prevent the 
components from being pulled into or blown out of the structure during testing. 

3.2.3 The ECF and heat exchangers should be sealed with duct tape (or similar methods) to prevent air from bypassing 
the units and to maintain a serial flow path. 

3.2.4 Mount rough shapes of plywood or other materials an appropriate distance behind and ahead of the ECF to simulate 
the airflow restriction of underhood components, such as the engine and vehicle grill. If possible, actual components 
should be used up to, and including, the complete vehicle front end. 
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