
IJSRD - International Journal for Scientific Research & Development| Vol. 6, Issue 12, 2019 | ISSN (online): 2321-0613 

 

All rights reserved by www.ijsrd.com 598 

Design & Development of Air Conditioning cum Refrigerator cum Water 

Heater 

Manish Paliwal1 Jayash Warghane2 Karan Dhanvij3 Prof. R.G.Telrandhe4  
4Assistant Professor 

1,2,3,4Department of Mechanical Engineering 
1,2,3,4Datta Meghe Institute of Engineering, Technology & Research, Sawangi (M), Wardha, 442001

Abstract— In this, paper audit another programmed age 

estimation The objective of this project is to determine the 

energy savings associated with improved utilization of waste 

heat from a domestic refrigerator.    The combination of air-

conditioner, refrigerator & heater works on basic cooling 

cycle - vapor compression refrigeration cycle (VCRs).  The 

system operates on both the refrigeration and air conditioning 

functions. It is an energy efficient system as it offers the triple 

benefits. This can be used for the commercial.   
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I. INTRODUCTION 

The idea of this project explores the possibility of combining 

three units i.e. Refrigerator,     air- conditioner and water 

heater into a single unit, such that the device saves energy and 

a lot of space. This is how we can try to make the environment 

and a common man comfortable. The motivation comes from 

saving energy demand and cost. As we all know that we are 

lacking power resources, so this product will help us in 

tackling this problem as we are trying to make a personalized 

cooling system which will run at very low cost that can be 

afforded in minimum maintenance and running cost, this 

attempt is quite useful for domestic purpose so that over 

ultimate aim of project that is who cannot air conditioner can 

have the comfort of air conditioner could be completed. since 

all energy and cost saving, as it is said the energy saved is the 

energy, on the other hand, the common man can have the 

comfort of air conditioner refrigerator This project is about 

the attempt to merge a domestic refrigerator and air 

conditioner into a combined system. It is an energy efficient 

system as it offers the triple benefits. This can be used for the 

commercial as well as domestic purposes. The refrigerant 

used does not leave the system but is circulated throughout 

the System alternately condensing and evaporating. The 

vapor compression refrigeration system is now days used for 

all-purpose refrigeration. It is used for all industrial Purpose 

from a small domestic refrigerator to a big air conditioning 

plant. Waste heat from air conditioners may be used to 

produce hot water. The benefits of doing this are threefold. 

One is the elimination of the need to install an electric water 

heater, and the other is the saving of electrical energy 

otherwise used in the electric air conditioning, refrigerator 

and water heater.    At present, water heaters using waste heat 

from small split type air conditioners are commercially 

available in India and are generally mechanically made to the 

specific requirements of the users. Even though split type air 

conditioners with water heaters are successfully used, their 

performance and system design for application in India have 

not been fully investigated, especially when both cooling and 

heating effects are desirable. 

II. CONSTRUCTION 

The   main   components   of   combination   of   air- 

conditioner,   refrigerator   &   water   heater   are   as follows, 

1) Evaporator 

2) A Capillary tube, filter 

3) Water heater  

4) Condenser 

5) Compressor 

 
Fig. 1: working cycle of the system 

1) Compression: It increases the pressure of a gas by 

reducing its volume. Air compression is a specific type 

of gas compressor. It is similar to pumps both increases 

the pressure on fluid or a gas. And both can transport 

through a pipe.   

2) Condensation: Condensation is the change of the 

physical state of matter from the gas phase into the liquid 

phase, and is the reverse of vaporization. 

3) Expansion: After condenser, the liquid refrigerant is 

stored in the liquid receives until needed. From the 

receiver, it passes through an expansion valve where the 

pressure is reduced sufficiently to allow the vaporization 

of liquid at a low temperature of about – 10-degree 

centigrade. 

4) Vaporization: vaporization conversion of a substance 

from the liquid or solid phase into the gaseous phase. If 

conditions allow the formation of vapor bubbles within 

the liquid, the vaporization process is called boiling. 

III. WORKING 

Principle:  - It works on the principle of VCRs system.  The 

refrigerator is compressed i.e. the temperature refrigerant 

increase to high pressure and high temperature then the 

refrigerant is used for further working. 
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1) Working of air-conditioning refrigerator and water 

heater system is similar to that of the air- conditioning 

system with an additional VCRs cycle associated with it. 

2) Initially, R22 refrigerant of 1.35kg is inserted into the 

compressor pin valve. 

3) Copper coils of 8 urns are made and inserted in the drum 

that acts as a water condenser for condensation of 

refrigerant and transfer of heat to water and it acts like a 

water heater. The copper coils of 14 turns are made for 

the evaporator in order to get the refrigerating effect and 

this section act as a refrigerator. 

4) The condenser and evaporator of the VCRs cycle are 

connected to and the inlet of the compressor. 

5) A filter is placed between the condenser and capillary 

tube in order to prevent clogging of impurities in the 

setup. 

6) Capillary tubes are used in order to enable expansion 

under a constant enthalpy process 

7) Valves are here used in order to regulate and control the 

refrigerant and VCRs    cycles independently 

8) When the system is started the refrigerant flows to both 

air cycle and the VCRs cycle 

9) The  compressed refrigerant flows through the condenser 

coils where condensation of the refrigerant occurs 

causing heating of the water in the  hot water chamber  

and then it is  passed through the expansion valve leading 

to a drop of temperature  of  the  refrigerant  and  then   it   

is passed to the evaporator in the form of liquid at a very   

low temperature where heat exchange occurs between  

water  at  room  temperature  and the refrigerant leading 

to cooling of the water and heating of the refrigerant  thus  

cold   water   is obtained from cold water chamber. 

10) The refrigerant from the evaporator enters the 

compressor and thus the cycle continues. 

11) Temperatures at the inlet and outlet of the condenser, 

inlet-outlet temperatures of the evaporator, the inlet and 

outlet of the compressor are noted down and calculations 

related to COP, mass-flow rates, efficiencies are 

determined. 

12) Finally, a combined system of air cycle and VCRs cycle 

is obtained with increased efficiency is thus obtained. 

IV. COEFFICIENT OF PERFORMANCE 

The coefficient of performance is the ratio of heat extracted 

in the refrigerator to the work done on the refrigerant 

mathematically, 

C.O.P.=Q/W 

Q = Amount of heat extracted in the refrigerator 

W= Amount of work done 

V. COMPONENTS OF THE SYSTEM 

A. Compressor 

The low temperature, pressure, superheated vapor from the 

evaporator is conveyed through suction line and compressed 

by the compressor to high pressure, without any change of 

gaseous state and the same is discharged into the condenser. 

During this process heat is added to the refrigerant and known 

as heat of compression ratio to raise the pressure of 

refrigerant to such a level that the saturation temperature of 

the discharge refrigerant is higher than the temperature of the 

available cooling medium, to enable the super-heated 

refrigerant to condense at normal ambient condition. The 

hermetically sealed reciprocating compressor is widely used 

for the refrigeration applications. In all the household 

refrigerator, deep freezers, window air conditioners, split air 

conditioners, most of the packaged air conditioners, the 

hermetically sealed reciprocating compressor is used. The 

hermetically sealed reciprocating compressor is very easy to 

handle, and requires low maintenance. 

 
Fig. 2: Compressor 

B. Evaporator 

The liquid refrigerant from the condenser at high pressure is 

fed through a throttling device to an evaporator at low 

pressure. On absorbing the heat to be extracted from Media 

to be cooled, the liquid refrigerant boils actively in the 

evaporator and changes state. The refrigerant gains latent heat 

to vaporize at saturation temperature/ pressure and further 

absorbs sensible heat from media to be cooled and gets fully 

vaporized and super-heated. The “temperature-pressure 

relation chart” table can determine the pressure and 

temperature in the evaporator. The evaporator is surrounded 

by room/office or products to be cooled. In this, low pressure 

and low-temperature liquid refrigerant coming from the 

expansion valve absorb heat from the surroundings. The low-

pressure vapor formed is sucked into the compressor and the 

cycle repeats. 

 
Fig. 3: Evaporator 
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C. Condenser 

The heat added in the evaporator and compressor to the 

refrigerant is rejected in the condenser at high temperature 

high pressure. This super-heated refrigerant vapor enters the 

condenser to dissipate its heat in three stages. First, on entry 

the refrigerant loses its superheat, it then loses its latent heat 

at which the refrigerant is liquefied at saturation temperature 

pressure. This liquid loses its sensible heat, further and the 

refrigerant leaves the condenser as a sub cooled liquid. The 

heat transfer from the refrigerant to cooling medium (air or 

water) takes place in the condenser. The sub-cooled liquid 

from the condenser is collected in a receiver (wherever 

provided) and is then fed through the throttling device by 

liquid line to the evaporator. There are several methods of 

dissipating the rejected heat into the atmosphere by the 

condenser. These are water-cooled, air-cooled or evaporative 

cooled condensers. In the water-cooled condenser, there are 

several types’ viz. Shell and tube, shell and coil, tube in tube 

etc. In Evaporative cooled condenser, both air and water are 

used. Air-cooled condensers are prime surface type, finned 

type or plate type. The selecting of the type depends upon the 

application and availability of soft water.                

 
Fig. 4: Condenser 

D. Thermostat 

A thermostat is a component which senses the temperature of 

a system so that the system's temperature is maintained near 

the desired set point. 

It is a "closed loop" control device, as it seeks to 

reduce the error between the desired and measured 

temperatures. 

 
Fig. 5: Thermostat 

E. Pressure Gauge 

Instruments used to measure and display pressure in an 

integral unit are called pressure gauges or vacuum gauges. A 

manometer is a good example as it uses a column of liquid to 

both measures and indicates pressure. Likewise, the widely 

used Bourdon gauge is a mechanical device which both 

measures and indicates and is probably the best-known type 

of gauge. 

 
Fig. 6: Pressure gauge 

VI. ADVANTAGES OF THE SYSTEM 

1) It is an energy efficient system as it offers the triple 

benefits.  

2) It saves a lot of space as 3 machines are combined in a 

single unit. 

3) Very low cost that can be afforded by a common man.  

4) Noiseless in operation  

5) It contains a compact unit  

6) Low maintenance cost 

VII. APPLICATIONS 

1) It is used for the commercial as well as domestic 

purposes. 

2) It is used in buildings like hospitals, hotels, malls, 

multifamily buildings, Office and Bank.  

3) It is also used in chemical industries or any Industrial 

purposes anywhere, as per the requirements. 

 
Fig. 7: Front view 
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Fig. 8: Left hand side view 

 
Fig. 9: Top view 

 
Fig. 10: Right hand side view 

VIII.  CONCLUSION 

1) The power consumption of this work is 3.5 KW/h and the 

separate power consumption of each device 11KW/h. 

Hence 7.5 KW/h  power consumption is reducing.  

2) The combination of air conditioning, refrigerator and 

water heater is working on single compressor. 

3) This project work has been concluded that the air 

conditioner cools (12*12) sq ft room at 80C in 11 min. 

27seconds. 

4) The refrigeration effect of cooling at 00C in 12min. 

30seconds. 

5) The maximum temperature of hot water in water heater 

is 680C. 
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