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® METHOD FOR DETERMINING POWER CONSUMPTION
OF ENGINE COOLING FAN-DRIVE SYSTEMS

SCOPE :

The techni
of an over
heavy-duty

que outlined in this SAE Recommended Practice was developed
a1 program for determining and evaluating fuel consumption
trucks and buses.

It is recommended that the specific operating conditions be carefully

reviewed o
affected b
These may

Because of

“available

not been i

Using know
used to ca
systems us
power cons
SAE J1349.

PURPOSE :

The purpos
method for
a variety
useful in

and in comp

n the basis of actual installation data. <Cooling requiremen
y all heat exchangers that are cooled by\the fan-drive syste
include radiators, condensors, charge:air coolers or oil coo

the variation in size, shape, configuration, and mountings
in cooling fans and fan drive systems, specific test devices
ncluded.

n power/speed relationships for a given fan, this procedure
Icutate the fan-drive systems power consumption for engine ¢
ing fixed-ratio, speedCmodulating, and on-off fan drives. T
imption may then be(used in determining engine net power per
For fan power/speed relationships, refer to SAE J1339.

e of thié.SAE Recommended Practice is to provide a recommend

pf operating conditions.

ps part

of
ﬁs are
1érsm
have

can be
poling
his

d

determining and comparing the power consumption of fan drives over
The resulting power consumption data is
predicting the fuel consumption of engines using these fan drives
aning one fan drive to another on the basis of power consumption.

There is nG Known comparable 150 specification.

Cf>

SAE Technical Board Rules provide that:* “This fepim is bubl;shed by SAE to advance the state of technical and engineering sciences.
The use of this report is entirely voluntary, and its apphcablllty and suitability for any pamcular use, including any patent infringement

arising therefrom,

is the sole responsibility of the user.’

SAE reviews each technical report at least every five years at which time it may be reaffirmed, revised, or cancelied. SAE invites your
written comments and suggestions.

Copyright 1989  society of Automotive Engmeers Inc.
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METHOD OF PRESENTING TEST DATA:

To evaluate the power requirement differential between the fixed-ratio fan
drive and a speed-modulating or on-off fan drive, the following formula will

be utilized for all duty cycle conditions.

Fig. 1.

To evaluate the pdwer:

Total

Where:

(N1=No) (No?) (K)

(No3)(
Ni
No
K
P
Fah ou
in Fig
fan-dr

‘by the
IIKII fa

Power: (Ni

-No) (No2)(K) + (No3)(K) + Py

Typical curves are shown in

K)

s. 2 and 3.

Power

itput speed (No) can be determined from curves such as those

ive manufacturer. Curves as shown in Fig. 3 would normally
fan-drive user. ‘

n constant is obtained by dividing fan power by the (fan spe
requirpd to consume that power.

Slip/drag power

Fan power

Input speed

Fan output speed

Fan constant

Power loss associated with the fan-drive system
fan and clutch but 1nc1ud1ng belts, pulleys, and
bearings. . . ‘

.Curves. as shown in Fig. 2 shall be provided by

Input Speed Constant

Total Ihput Power —

minus the
pulley

presented
the
be derived

ed)3

Power Loss (P])—-::};--‘=_‘=5:d9:¢? - .. .
_ : R T . -~

Output Speed (% of Input r/min)

(%)

FIGURE 1 - Power versus Output Speed (% of Input r/min)

7\
"/

O



https://saenorm.com/api/?name=96b5f545e78bd38f60152898f47af4ad

Page 3 J13

42

4. PROCEDURE FOR ANALYZING VARIOUS TYPES OF FAN-DRIVE SYSTEMS:

4.1 The section 3 method applied to the on-off fan drive is as follows:

fan-ou
d

When operating conditions do not require fan-drive actuation,
speed (No) will fall on line G-H (Fig. 2), or may be O rpm (No=0),
on the particular fan clutch being analyzed.

When operating conditions require fan-drive actuation, fan-output sp
will fall along line A-B of Fig. 2. Given a specific input speed (N
output speed (No) can be determined from line A-B of Fig. 3.

tput
epending

eed (No)
i), the

4.2 The sectfion 3 method applied to viscous fan drives is as follows:

When operating conditions do not require fan-drive actuation, fan-ou
speed (Np) will fall on line E-F of Fig. 2.

When operating conditions require fan-drive actuation,
will falll on 1ine C-D of Fig. 2. Given -the percent cooling required
the fan pt a specific input speed (Ni), the output speed (No) can be
determinpd from line C-D of Fig. 3. - : '

4.3

The Sectfion 3 method applied to speed—ﬁodulating fan drives is as fo

When ope fan-ou

speed (N

rating conditions do not require.fan-drive actuation,
p) will fall on line E-F of Fig. 2.

rating conditions require fan-drive actuation, fan-output sp
| within the boundaries of )ABFE, Fig. 2. Given the percent
from the fan at a specific 1nput speed (Ni) the output spe
ptermined from 1ine E=F of Fig. 3.

When ope
will fal
required
can be d

SUMMARY :

After the|total power (requirement of any fan-drive system has been

determine
fan-drive
Total pow
point dif
duty cycl

d, it can then be compared to the power requirement of a fix
system to-determine the power difference at any operating p
br difference can be estimated by summing the various operat
Ferences in proportion to the respective time at each point
p of~the vehicle.

tput

fan-output speed (No)

from

11ows:

tput

:

ed (No)
ooling
d (No)

ed ratio
pint.
ing

in the

The phi (0) symbol is for the convenience of the user in locating areas where
technical revisions have been made to the previous issue of the report.

symbol is next to the report title,

report.

it indicates a complete revision of t

If the
he
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Fan Speed
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FIGURE 2 - Fan Speed Versus Fan-Drive Input Speed
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RATIONALE:
Not applicab
RELATIONSHIP

J1342 AUG89
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OF SAE STANDARD TO ISO STANDARD:

Not applicab

Te.

REFERENCE SECTION:

SAE J1339 MAY83, Test Method for Measuring Power Consumption of

Engine Fans
SAE J1349 JU
APPLICATION:

The techniqu
overall prog
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It is recomm
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Because of t
cooling fans

Using known
to calculate
using fixed-
may then be
power/speed
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k85, Engine Power Test Code--Spark Ignition and Diesel

b outlined in this SAE Recommended Practice was developed as
ram for determining and evaluating fuel consumption of heavy
ises. S

2]

ended that the specific operating conditions be carefully re
actual installation data.
prs that are cooled by the fan-drive system.
pndensors, charge air coolers or oil coolers.

These may incl

he variation in size, shape, configuration, and mountings ay
and fan-drive systems, specific test devices have not been

the fan-drive systems .power consumption for engine cooling
ratio, speed modulating, and on-off fan drives. This power
ised in determininglengine net power per SAE J1349. For fan
relationships, refer to SAE J1339.

MPOSITION:

THE SAE <COOLING SYSTEMS STANDARDS COMMITTEE:

s, J~I"Case, Hinsdale, IL
nery-Kivonia, MI
,“L'& M Radiator Co., Hibbing, MN

part of an
—duty

viewed on

Cooling requirements are affected by all
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ailable in
included.

power/speed relationshipsfor a given fan, this procedure can be used

systems
consumption

, Tesma Intl Inc., Concord, Ontario, Canada
Nalco Chemical Co., Naperville, IL

. Cheadle, Long Mfg. Ltd., Oakville, Ontario, Canada

ensen, Modine Mfg. Co., Racine, WI

Allen Group Inc., New Haven, CT

Purolator Inc., Connersville, IN

r, John Deere Dubuque Works, Dubuque, IA

New Tripoli, PA

Onan Corp. Minneapolis, MN

an, Whiteplains, NY

g, Thermag Industries, Mississauga, Ontario, Canada
Blackstone Corp., Jamestown, NY

en, Vancouver, WA
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