@ A = The Engineering Society

SURFACE

REV.
JUN2001

QAF
For Ad ing Mobilit e J1342
WM -7 S Airand space, ~ VEHICLE
INTERI:VATIOdINA L RECOMMENDED [ eeueg
400 Commonwealth Drive, Warrendale, PA 15096-0001 .
PRACTICE Revised

Superseding J

Submitted for recognition as an American National Standard

1981-07
2001-06

1342 FEB1999

(R) Test Method for Determining Power Consumption
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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. Typical curves are shown in Figure 1.

To evaluate the power, see Equation 1:

where:

(Ni-No)(No?)(K) = Slip/drag power

Total Power = (N;=N,)(N2)(K) + (N3)(K) + P, (Eq. 1)

(NO3)(K) =anpower

N; = Inplit speed

N, = Fap output speed
K = Fan|constant

P| = Poy

and

“K” fan cons

pulley bearings

Maximum

Power
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Input Speed Constant

er loss associated with the fan-drive system minus the fan and clutch ‘but including belts, pulleys,

lant is obtained by dividing fan power by the (fan speed)® required’to consume thit power.

POWER LOSS P

FIGURE 1—POWER VERSUS FAN SPEED

Fan output speed (N,) can be determined from curves such as those presented in Figures 2 and 3. Curves as

shown in Figure 2 shall be provided by the fan-drive manufacturer.

normally be derived by the fan-drive user.

Curves as shown in Figure 3 would
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4.1

4.2

4.3

Procedure for Analyzing Various Types of Fan-Drive Systems

The Section 3 method applied to the on/off fan drive is as follows:

When operating conditions do not require fan drive actuation, fan-output speed (N,) will fall on line G — H

(Figure 2), or may be 0 rpm (N, = 0), depending on the particular fan clutch being analyzed.

When operating conditions require fan drive actuation, fan output speed (N,) will fall along line A — B of Figure

2. Given a specific input speed (N;), the output speed (N,) can be determined from line A — B

The Section 3 method applied to on/off viscous fan drives is as follows:

of Figure 3.

When operafing conditions do not require fan drive actuation, fan speed (N,) will fall on line &
When operaling conditions require fan drive actuation, fan speed (N,) will fall on line©= D of
The Section|3 method applied to speed modulating viscous and hydraulic fan drives‘is as follg
When operalting conditions do not require fan drive actuation, fan speed (Ng)-will fall on line E
When operating conditions require fan drive actuation, fan speed (Ng) will fall within the bour
Figure 2. Gjven the percent cooling required from the fan at a specific input speed (N;), the o
can be detefmined from line E — F of Figure 3.

Summary—After the total power requirements of any fan>drive system has been determine
compared tq the power requirement of a fixed ratio fan«drive system to determine the power

operating pqint. Total power difference can be estimated by summing the various operating
in proportior] to the respective time at each point in'the duty cycle of the vehicle.
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