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Speed Controller  
for Small Cooling Fans

their power dissipation. 
Usually you cannot find low-cost 

NTCs with enough power dissipation. 
Therefore four of them in parallel are 
used here. This way power dissipa-
tion and self-heating of the NTCs are 
reduced. It is better to use NTCs with 
tolerance of ±2%. The NTCLE100E3 
are available with nominal values of 
3.3-ohm to 470-kilo-ohm and have 
maximum power dissipation of 0.5W 
at +55°C.

Table I shows easily-available NTC 
thermistors that can be used in the 

circuit. The 
resistors R2 
through R5 
are equalisa-
tion and lim-
iting resistors. 
These resis-
tors are usu-

Small cooling fans are used in some 
equipment for cooling semicon-
ductor devices. The circuit given 

here is of a simple automatic speed con-
troller for a 12V, 0.6W (or 1.2W) cooling 
fan that increases the fan’s speed when 
temperature rises, and vice versa.

Circuit and working
Fig. 1 shows circuit diagram of the speed 
controller for a small cooling fan. Resis-
tor R1 limits the initial current for the 
motor and lowers the speed of rotation, 
if needed. The temperature control is 
done with one or more NTC (negative 
temperature coefficient) thermistors con-
nected in series with the electrical motor. 
The number of thermistors depends on 

Fig. 1: Circuit diagram of the speed controller 

Fig. 2: An actual-size PCB for the 
speed controller 

Fig. 3: Component layout for the PCB 

Parts List
Semiconductors:
D1	 -	 1N4007 rectifier diode
LED1, LED2	 -	 5mm LED
Resistors (all 1/4-watt, ±5% carbon, unless stated 
otherwise):
R1	 -	 390-ohm
R2-R5	 -	 10-ohm
R6, R7	 -	 1-kilo-ohm
R8	 -	 1-ohm, 1W
Capacitor:
C1	 -	 100µF, 35V electrolytic
Miscellaneous:
CON1	 -	 2-pin terminal connector
CON2	 -	 2-pin connector
NTC1-NTC4	 -	 470-ohm, NTC thermistor
M1	 -	 12V, 0.6W (or 1.2W) cooling  
		  fan 

Table II
Test Points

Test point	 Details

TP0 	 0V

TP1	 12V

TP2	 0.08V to 1.35V 

ally between 3% and 15% of the resist-
ance of the thermistors at +25°C. 

LED1 is used as power on/off indi-
cator for the circuit. LED2 indicates the 
speed of rotation of the fan. If speed of 
the motor is high, LED2 glows brightly, 
and vice versa. Diode D1 is used to pre-
vent back EMF when power supply is 
removed.

Connector CON1 is used for the 
power supply. It is better to have power 
supply 10 to 25% higher than the nomi-
nal working voltage of the fan to com-
pensate for the voltage drop across the 
resistors and the thermistors.

Voltage drop across resistor R8 is 
proportional to the current in the motor. 
Connector CON2 is used to connect a 
digital voltmeter to measure the voltage 
drop.

Construction and testing
An actual-size, single-side PCB for the 
circuit is shown in Fig. 2 and its compo-
nent layout in Fig. 3. After assembling 
the circuit on a PCB, enclose it in a suit-
able plastic box. 

Fix all the four NTC thermis-
tors (NTC1 through NTC4) at 
appropriate locations, within the 
equipment whose heat is to be 
dissipated, for temperature sens-
ing. On front panel of the speed 
controller fix switch S1 for power 
on/off, LED1 for power on/off 
indication and LED2 for fan-
speed indication. Before using 
the circuit, verify that voltages at 
various points in the circuit are as 
per Table II.

EFY note. All the four thermis-
tors should be of same type. 
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Table I
Different Thermistors with 

Resistance Values
T°C	 NTC	 NTC	 NTC	 NTC  
	 (ohm)	 (ohm)	 (ohm)	 (ohm)

25	 150	 220	 330	 470

30	 123.7	 181.5	 272.2	 387.7

40	 85.54	 125.5	 188.2	 268.0

50	 60.30	 88.84	 132.7	 188.9

60	 43.28	 63.48	 95.23	 135.6

70	 31.60	 46.35	 69.52	 99.01

80	 23.43	 34.37	 51.56	 73.43

90	 17.63	 25.86	 38.80	 55.26

100	 13.45	 19.73	 29.59	 42.15
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