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TOPIC NAME- Industrial applications(Air conditioning system) 

 

Air conditioning system:-  

A simple air conditioner consists of a single air compressor motor which gets switched off when 

temperature of the space being controlled falls below the setting on the thermostat. Thermostats are 

provided with a differential setting to avoid on and off of the compressor motor. The three stage air 

conditioning system helps in conservation of electrical power.  

Objective:- There are two motors compressors in the system. One is of low horsepower and other one 

is of high horsepower rating. These motors are designated as C1 and C2 in the case. The system is 

installed in a hall to maintain the temperature between 200C-240C depending on the number of 

viewers in the hall and the atmospheric temperature. 

 The motors of C1 and C2 are run on three conditions of the thermostats. The three conditions 

described below are also the control requirements of the air conditioning system:-  

1. Compressor 1 and compressor 2 should turn on when the temp. of the hall is above 280C .  

2. Only compressor 2 should turned on when the temp. of the hall is above 240C and below 280C. 

 3. Only compressor 1 is turned on when the temp. is above 200C and below 240C.  

 

 

A pre- condition for running any compressor is that chilling water flow switch FS1 should be closed. 

Chilling water flow necessary to take away heat from the compressed cooling water.  

Three thermostat with different settings are used for the control of compressor motor running In three 

different stages described above. The three thermostats T1, T2, T3, are set at temp 200C, 240C and 

280C respectively. 

 

 The control of three stages with three the thermostats and Flow switch (FS1) of air conditioning 

system can be understood from the control circuit shown In fig.4.5.  

The start push button, stop push button and overload contacts for compressor motor have not been 

shown in the circuit for sake of simplicity.  

 

 

 

 

 

 

 

 

 

 

 



 

 

 

Working of the control circuit :- 

 

(1) When chilled water flow is maintained, flow switch FS1 will actuate and close its contacts. 

Closing of contact FS1 causes application of high logic signal to terminal 2 of all gates.  

 
 

 

 

 

(2) When the temp. in the cinema hall will be above 280C the contacts of all the thermostat will be 

closed. Closed contact of T1 will give a high input to terminal 1 of AND1 but closed contact of 

T2 will give low logic to terminal 3 of AND1 as there is a not gate in series. The output of 

AND1, therefore becomes low. 

 

 

 (3) Closed contact of T3 will give a high input to terminal 1 of AND2 while the other terminal 2 is 

already high due to closure of FS1 AND2 thus gives a high output which is applied to both OR1 and 

OR2,as each terminal of OR1andOR2 is now high, their output is also high. Output from OR1 leads to 

energisation of contactor C1 and output from OR2 leads to energisation of contactor C2 through their 

respective amplifiers. Thus compressor 1 and 2 will run when temp. in the hall will above 280C.  

 

 

 

 

 

 

 

 

 

 



 

 

 

(4) When the hall temp. is below 280C and above 240C, contact of thermostat T3 will open, While 

contacts of T 1andT 2 are closed. Due to open contact of T3 there is low signal at terminal 1 of AND2 

and therefore its output is low. Output of AND1 is also low as closed Contact of T2 gives a low signal 

at terminal 3 due to a not gate in series, in this case AND3 Will have a high output as its input 

terminal1 has high signal from the closed contact of Thermostat T2 ,it is to be noted that supply to 

terminal1 of AND3 is taken prior to the NOT Gate. High output from AND3 goes to terminal 2 of 

OR2 which then gives a high output. This output energises contactor C2 through the amplifier. Thus 

compressor 2 will run only when the temperature is above 240C but below 280C.  

 

 

 

 (5) When the temp. falls below 240C contact of thermostat T2 opens and output of AND3 will Go 

low due to a low signal in its input terminal the open contact of T2 will however give a high signal to 

terminal 3 of AND 1 (due to not gate in series), It will get switched on as its terminal 1 and2 are 

already high. The high output from and1 then goes to terminal 1 of or1 which then gives a high output 

to energise contactor C1.thus one compressor will run when temp. is below 240C but above 200C. 

When temp. falls below 200C, contact of thermostat T1 also opens and terminal 1 of AND1 goes low 

and it is switched off .Thus Compressor 1 also stops when temp. falls below 200C. 

 

 

 (6) Compressor 1 continues to run if temp. in the hall remains 200C -240C, if due to more viewers in 

the hall, compressor 1 is unable to maintain, temp. below 240C. compressor 1 will be switched off. If 

the load is still more and compressor 2 alone can not cope up and temp. goes above 280C then 

compressor 1 will also start to bring down the temperature. 

 
 Observation:- The ladder diagram was satisfactorily realized in the lab and all the conditions were 

tested .The outputs are same as expected 


