SPEED CONTROL ON SINGLE PHASE
PROPELLER FANS

—..- o RE .'.I._ "a-‘li

iy o ,._L,,“ ij
Foreword P“&-_».’ ‘:‘-’H" :
Work carried out at the National Institute of Agricultural Engineering has
shown that 3 wire speed control has certain advantages over 2 wire control for
single phase propeller fans (Fig 4).

Single Phase Fan Motor

The commonest type of single phase propeller fan uses a simple induction
motor with two windings - a ‘start” winding and a ‘run’ or ‘main’ winding
which, in normali operation, are connected in parallel. The start winding has a
capacitor connected in series with it (Fig 1).
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Fig. 1 - Single phase fan motor
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2 Wire Control v 3 Wire Control: What’s the difference?

With 2 wire control the existing circuit is simply connected to the variable
voltage output of a controller.

With 3 wire control the ‘start” and ‘run’ windings are connected together at
one end but the link is removed and only the ‘main’ winding takes the variable
voltage from the controller. The ‘start’ winding and capacitor are supplied at
mains voltage, irrespective of speed (Fig 2).
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Fig 2. - 2 and 3 wire control
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THREE GOOD REASONS FOR USING THREE WIRE CONTROL

1. Lower Running Costs

At reduced speed, fans on three wire control systems use less energy than fans on
2 wire control.

At 60% speed, up to 25% savings in running cost were apparent with one make of
fan.

2. Longer Fan life

The extra energy absorbed by the 2 wire controlled fan at a reduced speed goes
into heating up the motor windings. This can ultimately lead to break down of
insulation and fan failure.

3. Better Speed Stability

Fig 3 gives an indication of the relative speed characteristics of a fan with both
types of control and shows that the two wire system is very sensitive to voltage
fluctuations; a small change in voltage can mean a significant change in fan

speed.
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Is 3 Wire Control More Expensive?

centre

Most control manufacturers will supply 3 wire controllers at a small extra
charge, usually only a few pounds. The main additional cost associated with 3
wire control is the extra wire which has to be taken to each fan. When the
potential benefits of three wire control are taken into account this extra instal-

lation cost can easily be justified.

Fig 4. - Speed control characterisiics of a Woods 450mm fan

2 and 3 wire control

Ref NIAE Farm Buildings Division

| (amps) W (watts)
220 ____. 2 wire confrol |- 240
3 wire control |
2.0 - “ T . - 400
s curnent to >
i molar ~

1.8 (= - 360
1.6 = 320
1.4 p= [~ 280
1.2 = 240
10 =200

= 160
o8-

Energy lost
in windings
06 |- "R Loss = 120
04| I~ &0
02 |- = 40
Q 0
T T T T T T T T T T T T T T
0 1 2 3 4 5 -] 7 B8 9 10 11 12 13 14 15

Speed (x100fpm)

3

A
!
[ ]

)

R ,




