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Objective of the project 
 
 
To design a minimum off-time electronic circuit that provides a 
delay of five minutes to the compressor in case there is a power 
failure and power is restored within this stipulated five minutes. 
The circuit should not provide any delay if power is restored 
back after five minutes. The circuit should work without a 
power supply during the power failure.  
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Background of the project 
 
In the operation of compressors, and particularly refrigeration 
compressors, it is very undesirable to start the compressor under 
load. If a compressor is stopped from working  because of 
power interruption, and then restarted while the pressure at the 
outlet still high, the starting torque required and the related 
energy drain is detrimental to the compressor and its motor. 
Also, there is the possibility of physically damaging the 
compressor by the sudden application of additional pressure 
when a high pressure already exists. 
 
In order to overcome the detrimental aspects of starting a 
compressor after a brief power interruption, most refrigerator 
type systems warn the users not to restart the compressor for a 
minimum period of time. In many cases the manufactures 
provide a thermal trip for the protection of the compressor. A 
thermal trip is a circuit breaker which uses a bimetallic element 
that is heated by the load current and trips after the overloading. 
But the better alternative is to provide a delay circuit between 
the ac mains and the compressor so that the overloading does 
not occur. This minimum period of time normally runs in the 
order of four to six minutes. This warning is many times 
overlooked and equipment can be damaged. 
 
This deficiency can be rectified by providing a minimum off-
time delay arrangement in the form of an electronic circuit that 
delays the power to go the compressor (load) when power 
comes back within the minimum off-time. Since during power 
failure, the supply to the circuit is not available, the delay circuit 
has to work even in the absence of power. 
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Summary of the project 
 
The present project design is an electronic circuit that can be 
connected to a conventional compressor to protect from 
damages after brief power interruption. No power. The design 
revolves around the idea of discharging a timing capacitor 
initially upon energizing the circuit, and the allowing the circuit 
to continue normal operation until power is removed either 
intentionally or through some failure. Upon the removal or short 
interruption of power, the capacitor that has been charged is 
allowed to slowly discharge through a large impedance that 
takes about five minutes. After the set time delay period in 
which the capacitor discharge is complete upto the specified 
level, the circuit regeneratively reverts to a condition similar to 
that at start-up and the system can be restarted.  
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Description of the proposed design 
 
The complete circuit diagram of the proposed design is enclosed 
here. This circuit should be connected between the ac mains and 
the compressor (load) for its protection from brief power 
interruption.  
 
A centre tapped step-down transformer (4.5-0-4.5) is used to 
step down the ac 230 V mains to about 6 V. A conventional full 
wave rectifier circuit is used to step down the ac voltage; which 
employs two diodes for rectification. The rectified voltage is 
then passed through a capacitive filter of capacitance 2200 µF to 
obtain a constant dc source of about 6 V. This volt is termed as 
Vcc in our later discussion. 
 
The delay stage is solved using a 7555 IC. Pin 1 (ground) of 
7555 is connected to ground. Pin 2 (trigger) and 6(threshold) are 
connected together by a conducting wire. Pin 3 (output of 7555) 
is connected to the ground through a LED (light emitting diode) 
and a resistor of 100Ω. Pin 4 (reset) is connected to Vcc so as 
pin 8 (Vcc). Pin 5 (control) and 7 (discharge) are connected 
together by a conducting wire through a resistor of 0.5 k Ω. Pin 
5 is again connected to ground through a capacitor of 220 nF. A 
1000 µF timing capacitor is connected to the n side of a p-n 
junction diode. The p-end is connected to the pin 3 of 7555. 
Two resistors A and B of 120 k Ω are connected in series. One 
end of resistor A is connected to the positive plate of the 
capacitor and its other end is connected to pin 2 of 7555. 
Similarly one end resistor B is connected to pin 2 and the other 
end connected to ground.    
 
The output of the 7555 is connected to the base of an npn 
transistor through a resistor of 1 k Ω. The emitter end is 
grounded. The collector end is connected to a relay which then 
drives the compressor. This completes all of the circuit 
components for the novel time delay circuit and its operation 
will be discussed in the subsequent paragraphs. 
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Operation 
 
When it is desired to energize the load (the compressor), the 
main ac power is switched on. The rectifier circuit rectifies the 
ac voltage and provide a constant dc voltage source of nearly 6 
V. This energizes the 7555 IC and the output goes high. Because 
of this, the timing capacitor charges immediately to a specified 
voltage level. This voltage level is the output voltage of the 
7555 minus the diode drop. The two 120 k resistors provide a 
voltage divider circuit and pin 2 gets half the capacitor voltage. 
The LED is connected so that we can directly ascertain the 
high/low stage of the 7555 output. In this case, LED glows 
indicating that the output is high. As a result, the relay gets 
energized and the compressor remains in on state. This is the 
normal condition of working of the compressor. 
 
In the event of power failure, the output of the 7555 goes low 
immediately and the LED goes off. This can no longer drive the 
relay and the compressor does not get any power. In the mean 
time, the timing capacitor starts discharging through the two 120 
kΩ resistors. The backward flow of current through Vcc is 
blocked using a p-n junction diode. The capacitor continues to 
discharge from its initial level up to a specified lower level. 
Normally the lower level is 1/3 Vcc. However, we have 
decreased the lower level significantly by connecting pin 5 and 
7 with a 500 Ω resistor. During timing, the discharge transistor 
is on and the 500 Ω is in parallel with the internal 10 kΩ 
resistor, lowering the lower limit to 1/12 Vcc. Thus the capacitor 
discharges from its initial value to this specified lower limit 
giving longer delay. This discharge time takes about 5 minutes. 
 
In case the power comes in between 5 minutes, the capacitor 
continues to discharge at its usual pace without affecting the 
output of 7555. The LED still remains off indicating that the 
output is low. This cannot drive the relay on and hence the 
compressor does not get power even in power-on condition. If  
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power comes after 5 minutes, the capacitor voltage gets 
discharged beyond the lower limit and the output of 7555 
becomes high as soon as power is restored back. As the output 
becomes high, the relay gets energized and the compressor gets 
the power and this brings the system back into normal operation. 
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Conclusion and discussions 
 
From the practical simulation of the proposed circuit design, it 
has been seen that our circuit provides a delay of about five 
minutes when the power goes off and then again comes back 
within the stipulated time of five minutes. If the power goes off 
for more than five minutes, our circuit does not provide any 
delay and the compressor gets the power immediately. The 
present circuit is unique in the sense that the delay circuit works 
even in power-off condition. 
 
Some precautions need to be undertaken in designing this 
circuit. One should touch the live wires of ac mains; because it 
may be fatal. Furthermore all the connections should be tight 
and properly connected. 
 
The above particular design has particular utility as has been 
indicated before in application to hermetically sealed 
refrigeration equipment; but can be used with any type of a load 
where it is desirable to keep the load out of operation for some 
fixed period of time once it is momentarily de energized or has 
been de energized for a period of time less than the time delay 
established by the timing capacitor.  
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