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1 Test-1 Closed book  50 minutes 25% 02-10-2013   

W5 

 

 

 

 

 

To be  

announced 

later 

2 Quiz-1 Closed book 20-25 minutes 

 

08% 

 

23-10-2013 

W5 

3 Test-2 Open  book 50 minutes 

 

20% 

 

06-11-2013 

    W5 

4 Quiz-2 Closed book 20-25 minutes 

 

07% 

 

20 - 11-2013 

5 Compre Closed book 3 Hours 40% 

 

05-01-2014 

(A N) 



(C)DR.A.M.SURENDRA KUMAR 4 

 

              

       TWO CATEGORIES OF THERMAL PLANTS[DEVICES] 
  

 

            WORK PRODUCING                         WORK CONSUMING  

                      

 

             HEAT ENGINE                                           HEAT PUMPS 

            ( I.C ENGINE,                                        REFRIGERATORS,           

             GAS TURBINE                                        COMPRESSORS 

          STEAM TURBINE)                                            PUMPS 
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           DEFINITION 

• REFRIGERATION is the cooling of air/liquids, 

thus providing lower temperatures to preserve 

food, cool beverages, make ice and for many other 

applications. 

• AIR CONDITIONING :SIMULTANIUS CONTROL 

OF TEMPERATURE, HUMIDITY, CLEANLINESS AND 

AIR MOTION. 
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REFRIGERATION-  PRODUCTION OF COOL CONFINEMENT WITH 

RESPECT TO SURROUNDINGS. 

ARTIFICIAL WITHDRAWAL OF HEAT, PRODUCING A TEMPERATURE 

LOWER THAN THAT WHICH WOULD EXIST. 

SCIENCE OF PROVIDING & MAINTAINING TEMPERATURES BELOW 

THAT OF SURROUNDINGS. 

REFRIGERATION MACHINERY WHICH DOES HEATING IS CALLED A 

HEAT PUMP. 

REFRIGERATION- PUMPING OF HEAT  OUT OF THE SYSTEMS 

HEAT PUMP – PUMPING OF HEAT FROM THE SURROUNDINGS INTO 

THE SYSTEMS 

 

 

DEFINITION 
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DIFFERENCE BETWEEN REFRGERATION &  HEAT PUMP 
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• REFRIGERATION  is the process of removing heat from a 

place where it is not wanted and transferring that heat to  a 

place where it makes little difference. 

 

• In the average household,  the room temperature from 

summer to winter is normally between 700F and 900F. 

• The temperature inside the refrigerator fresh food section 

should be about 350F 

              REFRIGERATION 
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• The rating of a refrigeration machine is obtained by refrigerating effect or 

the amount of heat extracted in a given time from a body or space. 

• One tonne of refrigeration is defined as the refrigerating effect (amount of 

heat extracted ) produced by melting 1 tonne of ice from and at 00C in 24 

hours. 

• We know that latent heat of fusion of ice  = 336 kJ/kg. 

• Refrigerating effect of this heat  in terms of tonne in 24 hours is rated as 

• tonne of refrigeration 

•  1T.R =  336x 1000/ 24 = 14000kJ/hr. 

•                                                         = 210kJ/min. = 3.85 kJ/se           
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• REFRIGERATION EQUIPMENT SMALLER IN SIZE 

     AS COMPARED TO WORK PRODUCING PLANTS 

 

• CENTRAL A/C    -   CONSUMES 2000 TO 5000 kW 

 

• WINDOW A/C         CONSUMES  2.5 kW 

 

• DOMESTIC REFRIGERATOR – CONSUMES  250 W 
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             HEAT ENGINE 

Q
?

Q
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TURBINE

CONDENSER

WORK

SYSTEM BOUNDARY

A HEAT ENGINE INVOLVING STEADY-STATE, STEADY FLOW PROCESSES.
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            HEAT ENGINE 
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    HEAT PUMP & REFRIGERATOR 

 



(C)DR.A.M.SURENDRA KUMAR 16 

COEFFICIENT OF PERFORMANCE 

• Performance of the 

refrigerator is determined 

by using co- efficient of 

performance which is 

defined as 

               

input required  

output desired
    COPR 

LHinnet QQW ,

LH

L
R

Q–  Q

Q 
           COP 

   From the conservation of 

energy principle; 
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    A simple refrigeration cycle 
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         COP OF HEAT PUMP 

input required

output desired
    COPHP 

innet,

H

  W 

Q
      

LH

H
HP

Q–  Q

Q
COP 

For fixed values of QL and QH, from the 

definition of COPR and COP HP, we can write 

 

1  COP   COP R HP 
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VAPOUR COMPRESSION REFRIGERATION SYSTEM 
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              P-H CHART 
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