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ABSTRACT 
This paper studies the instantaneous cooling effect on water using R134a gas as a refrigerant. A refrigerator 

serves many and useful purposes such as cooling water, storing food items, medicines, beverages, and other 

such materials. By studying this system we realized that the model of instantaneous water cooler is advantages 

for the purpose of cooling the water.It can also use instantaneously and quickly for purpose because it requires 

least and minimum time to the water and perform its function.If anywhere like (railway stations, restaurants and 

hotels, colleges hospitals) the load on water cooler is more and their big quantity of cooled in minimum time 

then our water cooler can be use.This type of system is not used by any of the companies, if this project or 

cooler is made by any standard companies, then some standardization and excellent quality will be achieving 

economically and cost will also be reduced.This system is ecofriendly and nonpolluting machines so we can 

prefer this water cooler over the other coolers. The total energy consumption is none because the work done is 

instantly.So, to solve this problem out making just a water cooler or chillier that will give you chilled and cold 

water in theminimum time (instantaneous) as compared to our daily refrigerator by using LPG gas as a 

refrigerant. 
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INTRODUCTION 

Vapour-compression refrigeration is one of the many refrigeration cycles available for use. It has been and is the 

most widely used method for air-conditioning of large public buildings, offices, private residences, hotels, 

hospitals, theatres, restaurants and automobiles. It is also used in domestic and commercial refrigerators, large-

scale warehouses for chilled or frozen storage of foods and meats, refrigerated trucks and railroad cars, and a 

host of other commercial and industrial services. Oil refineries, petrochemical and chemical processing plants, 

and natural gas processing plants are among the many types of industrial plants that often utilize large vapour-

compression refrigeration systems. Refrigeration may be defined as lowering the temperature of an enclosed 

space by removing heat from that space and transferring it elsewhere. A device that performs this function may 

also be called a heat pump. Energy analysis of refrigeration, consider a boundary enclosing a space in which a 

refrigerator is placed. It is clear that some heat q2 is given out at temperature higher than the surroundings. It is 

also clear that the foodstuff placed inside the refrigerator is cooled by giving out their heat to the refrigerator 

which in turn, so to say, absorbs heat q1, of course at lower temperature than the surroundings. Every 

refrigerator is supplied with energy wither in the form of heat or electricity, that is, some work (w) is provided 

to it. The refrigerating device, thus is absorbing heat at lower temperature and giving out at higher temperature; 

this is usually not possible in our day to day life, since heat cannot flow from lower to higher temperature, but in 

case of a refrigerator this is achieved at the cost of energy supplied to it. For the boundary total heat given out 

(q2) is equal to the total energy input in the form of heat absorbed (q1) and the work absorbed (w) Balancing 

them. For a refrigerator device, we are interested in how much heat is extracted from food stuff and how little 

electrical energy we spend, minimizing our power bill. The ratio of heat absorbed to the work input in the form 

of electric energy (w) is called coefficient of performance (COP). The ratio should be as high as possible.  
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C.O.P = 1/ = q1/(q2-q1) 

Theoretical COP is ratio of theoretical refrigerating effect (N), found from pressure heat content chart or 

temperature -entropy chart to the theoretical compressor work (W) or isentropic compressor work, found from 

the chart. Actual COP is the ratio of actual cooling effect, to the actual energy supplied to the compressor known 

from watt-hour reading. Relative COP is the ratio of actual to the theoretical COP. It is a pure number without 

any unit. 

OBJECTIVE 

All the water coolers available in the market today are of storage types. Storage type water coolers take more 

time for cooling. This is because; it has to cool entire volume of storage tank. Thus, conventional water cooler 

cools the water equal to storage capacity of the tank. Hence, it consumes more electricity. Instantaneous Water 

Cooler operates only after the operator switch on electric supply and within few seconds, cold water is obtained. 

(I.e. continuous electric supply to the compressor is not needed.) 

 

PROBLEM DEFINATION 
 

The household refrigerator that we use in our homes and hotels requires opening and closing the door several 

times and also we have to fill the bottles or containers each time they are emptied. This reduces the efficiency or 

performance of the refrigerator. The refrigerant use in our refrigerator has an adverse effect on environment and 

also the power consumption is huge. So, to solve this problem out making just a water cooler or chillier that will 

give you chilled and cold water in the minimum time (instantaneous) as compared to our daily refrigerator by 

using R134a gas as a refrigerant. It is cheaper and eco-friendly towards global warming. 

BASIC REFRIGERATION PRINCIPLE 

If you were to place a hot cup of coffee on a table and leave it for a while, the heat in the coffee would be 

transferred to the materials in contact with the coffee, i.e. the cup, the table and the surrounding air. As the heat 

is transferred, the coffee in time cools. Using the same principle, refrigeration works by removing heat from a 

product and transferring that heat to the outside air. The principle involves the transfer of heat. We could discuss 

entropy and the laws of thermodynamics, but we’re not going to do that. That isn’t really necessary to 

understand this concept. It is one that we are all familiar with, whether we have any interest in science or not. If 

you take your supper off the stove but don’t eat it right away, it gets cold. If you leave the milk out on the 

counter, it gets warm. Actually, your supper and your milk would become the same temperature, the 

temperature of the room. Because your supper is hotter than the room, heat energy moves from it into the room. 

Because you milk is colder than the room, heat energy moves from the room into the milk. This movement of 

heat energy affects the objects involved, your supper or milk, changing their temperatures. This concept of 

moving heat has a direct bearing on our lives. In the winter, we move heat from a fire, or a radiator, or an 

electric heater into our house, changing its temperature. In summer, we want to do the opposite, move heat from 

our house to somewhere else (we don’t really care where), again changing the temperature of our house. 

WATER COOLERS 

The purpose of water coolers is to make water available at a constant temperature irrespective of ambient 

temperature. They are meant to produce cold water at about 7oC to 13oC for quenching the thirst of the people 

working in hot environment. The warm or normal water can serve the physical requirement of our system for the 

proper functioning of the body organs but it does not quench the thirst especially in hot summers. 
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TYPES OF WATER COOLERS 
The water coolers are two types i.e. the storage type and the instantaneous type. In the storage type water 

coolers, the evaporator coil is soldered on to the walls of the storage tank of the cooler, generally on outside 

surface of the walls. The tank may be of galvanized steel or stainless steel sheets. The water level in the tank is 

maintained by a float valve. In this type of water cooler, the machine will have to run for long time to bring 

down the temperature of the mass of water in the storage tank. Once the temperature touches the set point of the 

thermostat, the machine cycle is stopped. When the water is drawn from the cooler and an equal amount of fresh 

water is allowed in the tank, the temperature will rise up slowly and the machine starts again. As such there is 

always a reservoir of cold water all the time.In instantaneous type water coolers, the evaporator consists of two 

separate cylindrically wound coils made of copper or stainless tube. The evaporating refrigerant is in one of the 

coils and the water to be cooled is in the other coil. The water is cooled by the refrigerant in evaporator by 

conduction.  

These water coolers are further classified as (a) bottle type, (b) pressure type, and (c) self-containedremote type, 

these are discussed, in detail, as follows:  

(a) Bottle type: As the name suggests, this type of instantaneous water cooler employs a bottle or reservoir for 

storing water to be cooled. No city main inlet connection is required as it is normally used to cool water supplied 

in 25 litre glass bottles, which are placed on top of the unit.  

(b) Pressure type: In this type of instantaneous water cooler, water is supplied under pressure. The city main 

water enters the cooler through the inlet connection at the rear of the cooler. It then passes through a pre-cooler. 

The pre-cooler is cooled by the waste water of the cooler. As the waste water temperature is low, it is made use 

of cooling the supply water by passing through a pipe coil wrapped around the drainage line. This arrangement 

helps in reducing the cooling load for the cooler. The amount of cooling depends upon the quantity of waste 

water and the length of the pipe coil comprising of pre-cooler. The pre-cooled water then enters the storage 

chamber and loses its heat to the refrigerant. The outlet water pipe is connected at the bottom of the storage 

tank, which is fitted with a self-closing valve or bubbler. A thermostat controls the temperature of the water in 

the pipe to set a point.  

(c) Self-contained remote type cooler: This type of cooler employs a mechanical refrigeration system. The 

water cooled from the remote cooler is supplied to desired drinking place, away from the system. This type of 

arrangement does not require extra space near the place of work and is quite useful. 

METHODOLOGY 
In instantaneous type water coolers, the evaporator consists of two separate cylindrically wound coils made of 

copper or stainless tube. The evaporating refrigerant is in one of the coils and the water to be cooled is in the 

other coil. The water is cooled by the refrigerant in evaporator by conduction.This project works on the 

conduction heat transfer method, in this process copper tubes are winded spiral way, both tubes arewinded 

parallel to each other and both are joined with spot welding to better contact between each other. By this process 

thermal conduction between these two tubes will be high. And it follows counter flow method for better cooling 

effect. 
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FIG.2 LINE DIAGRAM OF SYSTEM 

 

 
FIG.3. WET ABRASIVE BLASTING 

 

EXPERIMENTAL PROCEDURE  

a) Take copper tube and making it as evaporator coil, take another copper coil as water coil of same length. 

b) Both are joined or attached with each other by the spot welding, for better contact between the tubes, it 

increases the heat transfer rate by the conduction. 

c) This copper tubes equipment is connected to the capillary tube and this capillary tube connected to filter 

where it is connected to the condenser. 

d) Then this condenser connected to the one end of the compressor and other end at inlet of compressor 

evaporative coil connected. 

e) Water tube is connected to water source i.e., in counter flow direction to the evaporator coil, it means where 

refrigerant in and water out vice versa. 

f) After that check all the connections and joints for leakage, by using N2 gas and soap water. Using the vacuum 

creating machine to remove air and moist content in the system. 

g) After, the process should be filled with isobutene (R-6000a), by using the gas charging unit, Fill the system 

up to 50gr of refrigerant, and close it by using the valve. 

h) At last, the connections and valves of the system, and power connections should be checked. 

i) Then run the project for the values. 

LITERATURE REVIEW 
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Radiative cooling is a technology intended to provide cooling using the sky as a heat sink. This technology has 

been widely studied since 20th century but its research is scattered all over the literature, requiring of a review 

to gather all information and a state-of-the-art. In the present article, the research has been classified in: (1) 

radiative cooling background, (2) selective radiative cooling, (3) theoretical approach and numerical 

simulations, and (4) radiative cooling prototypes. Even though this is a low-grade technology it can dramatically 

reduce the energy consumption, since it is renewable and requires low energy for its operation. However, new 

functionalities of the device, apart from radiative cooling, are required for profitable reasons. Some 

recommendations extracted from the literature to improve the efficiency of radiative cooling are: to use a cover 

to achieve low temperatures, to use water instead of air as heat-carrier fluid, and to couple the device with heat 

storage. Finally, further research should be focused in the development of new materials with improved 

radiative properties, the measurement of incoming infrared atmospheric radiation and/or new technics to predict 

it, and the evaluation of new device concepts.  

The spiral heat exchanger was developed in the twenties for use in the paper industry by the Swedish engineer 

Mr. Rosenblad. For the first time, a heat exchanger became available, that allowed trouble-free heat transfer 

between particle-loaded process streams. In the beginning of the seventies, Kapp Apparatebau started 

manufacturing spiral heat exchangers. 

Helically coiled tubes are superior to straight tubes when employed in heat transfer applications. In the coiled 

tubes, the modification of the flow is due to the centrifugal forces caused by the curvature of the tube, which 

produce a secondary flow field with a circulatory motion pushing the fluid particles toward the core region of 

the tube. A natural convection shell-and-coil heat exchanger consists of a cylindrical shell with helical coils 

placed inside it. Helical coils are widely used as heat exchangers due to the high heat transfer coefficients. 

Helically coiled exchangers offer certain advantages. Compact size provides a distinct benefit. Higher film 

coefficients—the rate at which heat is transferred through a wall from one fluid to another— and more effective 

use of available pressure drop result in efficient and less-expensive designs. True counter-current flow fully 

utilizes available LMTD (logarithmic mean temperature difference). Helical geometry permits handling of high 

temperatures and extreme temperature differentials without high induced stresses or costly expansion joints. 

High-pressure capability and the ability to fully clean the service-available, the basic and most common design 

consists of a series of stacked helically coiled tubes. The tube ends are connected to manifolds, which act as 

fluid entry and exit locations. The tube bundle is constructed of a number of tubes stacked atop each other, and 

the entire bundle is placed inside a casing. 

CALCULATION 
Following different parts, we have designed as the part of planning the project before manufacturing. 

Design of compressor and compression process 
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Process 1-2 takes place in compressor. From table of Freon-12, T1= -20 + 273 = 253
0
 K , P1 = 0.15101 Mpa or 

1.5101 bar 

h1 = 343.39 Kj/Kg S1= 1.5696 kj/kg
0
k 

entropy at 1 = entropy at 2 S1 = S2, S1 = S2’ + Cp log T2 /T2’ 

Also S2’ = 1.5481 kj/kg
0
k from table at 30

0
 C or 303

0
 K Cp = 0.65 kj/kg

0
k 

Therefore = 1.5696 = 1.5481 + 0.65 log T2 /303 T2 = 313.16
0
k or 40

0
C 

Enthalpy at point 2 is given by h2 = h2’+ Cp ( 40 –30) 

h2’ = 364.96kj/kg 

h2 = 364.96 + 6.5 = 371.46 KJ/Kg 

Therefore, compressor work is given by Wc = (h2 – h1) = 28.07 KJ/Kg.  

The capacity of mechanical equipment is generally given in HP and electrical equipment in KW. similarly, the 

capacity of refrigeration unit is given in tons of refrigeration. 

In SI system the one ton of refrigeration is the amount of heat removed for of one ton of water supplied at 0
0
C to 

form ice at0
0
C within 24 hours’ period. This accounts for the latent heat of water from ice. 

Q (removed) = 1000 x L (latent heat in kj / kg) = 1000 x 334.5 kj / hr= (1000 x 334.5) / (24 x 3600)=  38.7 kj / 

sec 

But for all practical purpose, it is taken as 35 kJ/sec 

The performance of a mechanical power developing system is measured by a factor known as efficiency. 

similarly the performance of a refrigeration system is measured by a factor known as coefficient of performance 

(C.O.P) . the C.O.P of a refrigeration system is a ratio of heat removed from a system to the work supplied to 

achieve the heat removal. 

C.O.P = Q / W 

WHERE  Q = Heat removed in kJ per unit time. W = Work supplied in kJ per unit time. 

 

C.O.P OF SYSTEM = 35 / 28.07= 1.25 

E.R.P. ( Energy Performance Ratio ) = 1 + Q/W 

= 1 + C.O.P 

= 1 + 1.25 

= 2.25 

 

CONCLUSION 
In this paper the present work serves as the instantaneous water cooler. By fabricating this project of 

instantaneous water cooler, it concludes that the cooling of water in heat exchanger or evaporator is depend 

upon, 
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a) Flow rate of incoming water in heat exchanger. 

b) Flow of refrigerant through water tube. 

c) Super heating. 

d) Quantity of water to be cooled. 

e) Capacity, performance and efficiency of overall components. 

By comparing other high water cooler with over instantaneous water cooler we observed that water cooler is 

having excellent performance with good cooling of water and also have better efficiency. The temperature of 

outlet water obtain is in the range of 130C to 150C. 

REFERENCES 

1. Himanshu, Kartik Upadhyay, Prof. S.K Gupta at el (2014): TITLE: Feasibility Study and Development of 

Refrigerator cum Air Conditioner  

2.  Dr.U.V. Kongrea, A.R.Chiddarwarb, P. C. Dhumatkarc at el (2013): TITLE: Testing and Performance 

Analysis on Air Conditioner cum Water Dispenser.  

3.  Poonia M.P., Bhardwaj A., Upender Pandel at el (2011): TITLE: Design and Development of Energy Efficient 

Multi-Utility Desert Cooler.  

4.  Refrigeration and Air Conditioning by MANOHAR PRASAD.  

5.  Refrigeration and Air Conditioning by C.P.ARORA.  

6. Basic Refrigeration and Air Conditioning by P.N.ANANTHANARAYANA, Tata McGrew Hill Publishing 

Company Ltd.,  

7.  Refrigeration and Air Conditioning by P.L.BALLENY.  

8.  Refrigeration and Air Conditioning by R.S.KHURMI, S.Chand & Company Ltd.  

9.  Refrigeration and Air Conditioning by ARORA AND DOMKUNDWAR (Dhanapat Rai & Co).  

10. Refrigeration and Air Conditioning by Prof.P.S.DESAI.  

11. Refrigeration and Air Conditioning by RAMESH CHANDRA ARORA  

12. Yanghza, Mayitai, Liyie, Chenzhonghai and Malishan, 1999, The Performance study of some substitute for 

HCFC12 under varying operation condition, Applied Thermal engineering 19,801 to 806.  

13. Jhinge, P.K. 1996 Performance analysis of Vapor Compression System cycle using R-12, Journal of Engineer, 

India, 76,211 to 217.   

http://www.iejrd.com/

