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ABSTRACT 
The experimental apparatus was build according to the National Standards of India. For providing comfort condition, the air conditioning system uses refrigerant 

for heat transfer. The performance of the air conditioning system depends upon the heat transfer capacity of the refrigerant. Normally R12, R22 are used as a 

refrigerant. This refrigerant heat transfer capacity is not so good and increase power consumption. Due to these limitation   nanofluids are enhanced with the 

normal refrigerant and increases the heat transfer capacity and reduces the power consumption. Titanium dioxide nanofluid is used for enhancing the heat 

transfer capacity of the refrigerant in the air conditioning System. In this experiment heat transfer enhancement was investigated numerically on the surface of a 

air conditioner by using TiO2-R22 refrigerants where nanofluids could be a significant factor in maintaining the surface temperature within a required range. The 

air conditioner performance was then investigated by operating the unit continuously for 24 hours. In the case of air conditioner a series of parametric studies is 

presented in order to examine the effects of important parameters such as compressor suction pressure, discharge pressure and evaporation temperature. It is 

found that nanofluid is used to increase in thermal conductivity, improve heat transfer stability, saving of power consumption and minimal clogging. Thus using 

TiO2 -R22 nano-refrigerant in air conditioning system is feasible. 

 

KEYWORDS 
ir conditioner test rig, Nano- refrigerant, TiO2 nanoparticle, Thermal conductivity, Viscosity,  R22, Heat rejection ratio, Energy consumption. 

 

LIST OF SYMBOLS 

Symbol    Description       Unit 

Nomenclature 

A Cross sectional area m
2
 

Cp Specific heat J/Kg k 

D Diameter  m 

h Heat transfer coefficient w/m
2 
k 

Km Thermal conductivity of base refrigerant w/m k 

K2 Thermal conductivity of nanoparticle w/m k 

m Mass flow rate Kg/s 

T Temperature  ° C 

v Velocity m/s 

n Particle shape factor   

nf Nanofluid  

Greek symbols 

υ Mass fraction  

ρf Density of  refrigerant Kg/m
3
 

ρp Density of nanoparticle Kg/m
3
 

µ Dynamic viscosity Kg/ms 

ψ Sphericity   

Abbreviation 

HTC Heat transfer coefficient  

TR Tonne of refrigeration  

 

 

A
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1. INTRODUCTION 
ano refrigerant was proposed on the basis of the concept of the nanofluids, which was prepared by mass fraction of nanoparticles and traditional 

refrigerant. 

The air conditioning is that branch of engineering science which deals with the study of conditioning of air is supplying and maintaining desirable internal 

atmospheric conditions for human comfort irrespective of external conditions. In air conditioning system the space to be cooled or heated by way of transferring 

heat from the place to another. Air conditioning in homes may account for up to one third of electricity use during periods in the summer when the most energy 

is required in large cities, according to a study carried out by carlos III University of Madrid (UC3M) and the Consejo Superior de investigations Scientific as 

(Spanish national research Council- CSIC)[1]. Sometimes the peak electric supply cannot meet the load demands for air conditioning systems. Regarding this 

issue, thermal storage use secondary refrigerants of phase change materials can relieve or eliminate the peak electric power load for buildings [2-4]. In addition , 

also the nano -refrigerants/fluids can reduce power consumption by enhanced heat transfer characteristic. They can also relieve the issue of sedimentation, 

erosion, clogging and high pressure drop caused by the particles use.  

  

2. LITERATURE SURVEY 
Nano-refrigerant was proposed on the basis of the concept of the nanofluids, which was prepared by mixing the nanoparticles and traditional refrigerant. There 

were three main advantages followed for the nanoparticle used in the air conditioner. 

Firstly, nanoparticles can enhance the solubility between the lubricant and the refrigerant. For example, Wang and Xie [ 5 ] found that TiO2 nanoparticles could 

be used as additives to enhance the solubility between mineral oil and hydrofluorocarbon (MFC) refrigerant. The refrigeration systems using the mixture of 

R134a and mineral oil appended with nanoparticles TiO2, appeared to give better performance by returning more lubricant oil back to the compressor, and had 

the similar performance compared to the systems using polyol-ester (POE) and R134a. 

Secondly, the thermal conductivity and heat transfer characteristics of the refrigerants should be increased, which have been approved by a lot of investigations. 

For instance, Jiang et al. [6] measured the thermal conductivities of CNT-R113 nano-refrigerants and found that the measured thermal conductivities of four 

kinds of l.0 vol.% CNT-R113 nano-refrigerants increase 82%, 104%, 43% and 50%, respectively. Wang et al. [7] carried out an experimental study of boiling heat 

transfer characteristics of A12O3 nanoparticles dispersed in R22 refrigerant, and found that nanoparticles can enhance the heat transfer characteristic of the 

refrigerant, and the bubble size diminish and move quickly near the heat transfer surface. Wu et al. [8] investigated the pool boiling heat transfer of the Rl1 

refrigerant mixed with nanoparticles TiO2, and the results indicated that the heat transfer enhancement reached 20% at a particle loading of 0.01 g/L. Park and 

Jung [9] investigated the effect of carbon nanotubes (CNTs) on nucleate boiling heat transfer of halocarbon refrigerants of R123 and R134a. Test results showed 

that CNTs increase nucleate boiling heat transfer coefficients for these refrigerants. Especially, large enhancement up to 36.6% was observed at low heat fluxes 

of less than 30 KW/m
2
. Peng et al. [10] found that the heat transfer coefficient of CuO-R113 was larger than that of pure refrigerant R113, and the maximum 

enhancement of heat transfer coefficient was 29.7%. Ding et al. [11] investigated the migrated mass of nanoparticles in the pool boiling process of both nano-

refrigerant and nano-refrigerant-oil mixture, and found that the migrated mass of nanoparticles and migration ratio in the nano-refrigerant were larger than 

those in the nano-refrigerant-oil mixture. 

Finally, nanoparticles dispersed in lubricant should decrease the friction coefficient and wear rate. Lee at al. [12] investigated the friction coefficient of the 

mineral oil mixed with 0.1 vol.% fullerene nanoparticles, and the results indicated that the friction coefficient decreased by 90% in comparison with raw 

lubricant, which lead us to the conclusion that nanoparticles can improve the efficiency and reliability of the compressor. Jwo et al. [13] carried out the perfor-

mance experiment of a domestic refrigerator using hydrocarbon refrigerant and 0.1 wt.% Al2O3-mineral oil as working fluid, the results indicated that the power 

consumption was reduced by about 2.4%, and the coefficient of performance was increased by 4.4%. 

In the previous work, the author has investigated the basic characteristics of the TiO2-Rl34a nano-refrigerants, including the dispersion behavior [14], thermal 

conductivity and flow boiling heat transfer [15,16]. The performance of a domestic refrigerator with nanoparticles added was also investigated. In the former 

experiment, the nanoparticles were added into the refrigeration system in two different ways. In one way the nanoparticles were added to the refrigeration 

system by first adding them into the lubricant to make a nanoparticle-lubricant mixture. Then, the mixtures were put into the compressor as the lubricant [17]. 

In the other way nanoparticles and traditional refrigerant were mixed directly to make nano-refrigerant [18]. The results of both of the ways had showed the 

better performance of the air conditioner with nanoparticles added. 

Mono Chloro DiFluoro Methane (R22) is more widely adopted in air conditioner because of its better environmental and energy performances. In this paper, a 

new air conditioner test rig system was built up according to the National Standard of India. A air conditioner  R22 system was selected. TiO2-R22 nano-

refrigerant was prepared and used as working fluid. The energy consumption test and cop test were conducted to compare the performance of the air 

conditioner with nano-refrigerant and pure refrigerant so as to provide the basic data for the application of the nanoparticles in the air conditioning system. 

In the project the base fluid is Difluoro mono chloro methane CHF2Cl (R22.). To enhance the heat transfer rate of the above said base fluid the nanoparticle TiO2 

is chosen. The properties of the nanofluids are calculated by formulas. The thermo physical properties of Difluoro mono chloro methane, Titanium dioxide are 

tabulated and it is substituted in the formulas for finding the properties of nanofluids. In order to analyze the heat transfer rate and the power consumption of 

the base refrigerant and nano refrigerant were calculated by experimental methods. And also a comparative work done is done between the thermal 

conductivity models namely Maxwell, Hamilton, crosser, Jeffrey, Davis, Bruggeman models. 

 

3. PHYSICAL PROPERTICS OF NANOFLUIDS 
3.1. THERMOPHYSICAL PROPERTIES OF BASE REFRIGERANT 

Its numerical designation is R22 or CFC-22 or F22. It is an organic refrigerant comes under methane series. It is a derivative of saturated hydro carbons of HCFCs 

group. R22 is a man-made refrigerant developed for refrigeration installations that need a low evaporating temperature, as in fact freezing of -19
o
c to -40

o
c. It is 

used reciprocating and centrifugal compressors. 

Normal boiling point   =              –40.8
o
Cat atm pressure 

Freezing point                      =              –160
o
C 

Critical Temperature           =               96
o
C 

Critical presser   = 49.38 bar 

Evaporative Pressure   = 2.967 bar at – 15
o
C 

Condenser pressure   = 12.034 bar at 30
o
C 

Compression ratio   = 4.05 

Latent heat   = 216.5 kJ/kg at -15
o
C 

Specific heat at con. Pressure Cp  = 0.980 J/kgK 

Density    = 1413 Kg/m
3
 

Specific heat ratio (Cp/Cv)  = 1.16 

Coefficient of performance  =               4.66 

Thermal conductivity   = 0.0715 w/mk at 40
o
C 

Viscosity    = 0.00001256 Kg/ms 

Ozone depleting potential (ODP)   =               0.07 

Global Warming potential (GWP)  =               1700 

Atmospheric life data   = 15years 

Total phase out data   = 1
st
 January 2030 

N 
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Assigned colour code   =  Light green 

Properties 

Stable at high temperature 

Non flammable 

Non explosive 

Non irritating 

Good stability in oil 

Leaks may be easily detected 

3.2. THERMOPHYSICAL PROPERTIES OF NANOPARTICLES 

Its molecular formula is TiO2.  

Melting Point   = 1843
o
C 

Boiling Point   = 2972
o
C 

Flash Point    = Non flammable 

Colour    = White pigment 

Density    = 4.23 kg/m
3 
at 20

o
C   

Specific heat at con. Pressure Cp:  = 711 J/kgK 

Thermal conductivity   = 11.7 w/mk 

Molecular mass   = 9.9 g/mol 

Specific Surface Area   = 35-65m
2
/g 

Average Primary Particle size  = 50nm 

Appearance   = White powder 

Composition                     =               70% Anatase, 30% Rutile 

Specific gravity   = 4.26 

PROPERTIES 

It is insoluble in water.  

Stable under normal, temperature and pressures.  

It is non combustible. 

It is odorless. 

3.3. THERMOPHYSICAL PROPERTIES OF NANOFLUID 

3.3.1.Density 

The density of nanofluid can be calculated by using mass   balance as. 

ρnf = (1 - υs) ρf + υs  ρp _____________(3.1) 

Using the above equation one can predict the small decreases in density will typically result when solid particles are dispersed in liquids.  

3.3.2.  Specific heat 

The specific heat of nanofluid can be calculated by using mass balance as: 

Cnf= nf

ppsffs cc

ρ
ρυρυ +− )1(

 ______________(3.2) 

Using the above equation one can predict the small decreases in specific heat will typically result when solid particles are dispersed in liquids. 

3.13. Dynamic Viscosity 

The effective dynamic viscosity of nanofluid can be calculated using obtained for two phase mixtures. It cab be calculated as. 

μ =  μo (123υs
2
 + 7.3υs + 1) _______ (3.3) 

3.3.4.  Thermal Conductivity 

Many theoretical and empirical models have been proposed to predict the effective thermal conductivity of nano-refrigerants. The commonly used models are 

listed below with their formulas. 

The expressions of the conventional models of the effective thermal conductivity of a solid/liquid suspension are as follows: 

• Maxwell  

1)υ(α2)(α

1)υ3(α
1

k

k

m

eff

−−+
−+=

 ________(3.4) 

• Hamilton and Crosser  

 

α)υ(11)(na

α)υ1)1(n1)(nα

k

k

m

eff

−+−+
−−−−+=

 _____(3.5) 

Where n depends of particle shape factor given by 

n = 3/ψ for  

K2 / Km > 100. 

ψ = sphericity (ψ = 1 for spherical particles)  

n = 3 for other cases 

• Jeffery  

( ) 2
32

2

m

eff υ...
32α

2α

16

9β

4

3β
3β3β1

k

k +
+

+++++= υ
 __(3.6) 

• Davis  

)](0)([
)1()2(

)1(3
1

k

k 32

m

eff υυαυ
υαα

α ++
−−+

−+= f
 __ (3.7) 

• Bruggeman model 

[
4

])32()13(

k

k 5.0

m

eff ∆+−+×−= vr α

 _______(3.8) 

∆ = (3υ-1)
2
 α2

+(2-3υ2
) +2(2+9v-9υ2

)α 
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Where keff is the effective thermal conductivity of solid/liquid suspensions, km and k2 are the thermal conductivity of the base fluid and particle, respectively, n 

and υ are the particle shape factor and particle volume fraction, respectively, and   α = k2/km, β = (α−1)/( α+2). All the existing theoretical models and theories 

are only depended on the thermal conductivity of the solid and liquid and their relative volume fraction, not on the particle size and interface between the 

particles and fluid. 

Using the formula in equation 3.4 to 3.8 the thermal conductivity is calculated for nanoparticles percentages from 0.1 to 30 for all six models.  

Nano refrigerants containing small amounts of nanoparticles have substantially higher thermal conductivity than those of base refrigerants. 

 

4. EXPERIMENTAL SETUP AND TEST PROCEDURE 
This section provides a description of the facilities developed for conduction experimental work on a Air Conditioner. The technique of charging and Evacuation 

of the system is also discussed here. 

4.1.  EXPERIMENTAL METHODOLOGY 

The temperature of the refrigerant inlet/outlet of each component of the refrigerator was measured with copper – constantan thermocouples (T type). The 

thermocouple sensors fitted at inlet and outlet of the compressor, condenser, and thermocouples/temperature sensors were interfaced with a HP data logger 

via a PC through the GPIB cable for data storage. Temperature measurement is necessary to find out the enthalpy in and out of each component of the system 

to, investigate the performance. The inlet and outlet pressure of refrigerant for each of the component is also necessary to find out their enthalpy at 

corresponding state.  

The pressure transducer was fitted at the inlet and outlet of the compressor and expansion valve as shown in Fig.1. The pressure transducers were fitted with 

the T-joint and then brazed with the tube to measure the pressure at desired position. The range of the pressure transducer is -1 to + 39 bars. The pressure 

transducers  also been interfaced with computer via data logger to store data. A service port was installed at the inlet of expansion valve and compressor for 

charging and recovering the refrigerant. The location of the service port is shown in Fig. 1. The evacuation has also been carried out through this service port. A 

power meter was connected with compressor to measure the power and energy consumption. 

 

FIG. 1 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

4.2.  PREPARATION OF THE TiO2- R22 NANOFLUID 

Nano-refrigerant was prepared in a recommended method for nanofluid, the nanoparticles were mixed into the refrigerant and then the mixture was kept 

vibrated with an ultrasonic oscillator to fully separate nanoparticles. The purity of the R22 used in the tests, which was supplied by the Dupont Company, was 

higher than 99.8%. The TiO2 nanoparticles were provided by Zhejiang Hongsheng Nanotech Co. Ltd. The average particle diameters were about 50nm and the 

mass purity was purity was about 99.5%. The nanoparticles masses were measured on an AB204-N balance manufactured by Mettler (Switzerland) with a 

precision of 0.1 mg. 

The stability of the nano-refrigerant was an important and basic problem, on the basis of the former study on the dispersion of nanoparticles in the refrigerant, 

0.1 and 0.5 g/L concentration were selected for the further investigations.  

4.3. SYSTEM EVACUATION 

Moisture combines in varying degree with most of the commonly used refrigerants and reacts with the lubricating oil and with other materials in the system, 

producing highly corrosive compound. 

The resulting chemical reaction often produces pitting and other damage on the valves seals, cylinder wall and other polished surface of the system. It may 

cause the deterioration of the lubricating oil and the formation of sludge that can gum up valves, clog oil passages, score bearing surface and produce other 

effect that reduce the life of the system. Moisture in the system may exist in solution or as free water. Free water can freeze into the ice crystals inside the 

metering device and in the evaporator tubes of system that operate below the freezing point of the water. This reaction is called freeze up. When freeze up 

occurs, the formation of ice within the orifice of the metering device temporarily stops the flow of the liquid refrigerant . 

To get rid of the detrimental effect of moisture Yellow jacket 4cfm vacuum pump was used to evacuate the system. This  system evacuates  fast and better 

which is deep enough to get rid of contaminant that could cause system failure.. The hoses were connected with the service port to remove the moisture from 

the system. When the pump is turned on the internal the pressure gauge shows the pressure inside the refrigerator system. 

4.4. SYSTEM CHARGING 

Yellow jacket digital electronic charging scale has been used to charges R22 and TiO2- R22 into the system. This is an automatic digital charging system that can 

charge the desired amount accurately and automatically.  

The charging system consists of a platform, an LCD, an electronic controlled valve and charging hose. The refrigerant cylinder was placed on the platform which 

measures the weight of the cylinder. The LCD displays the weight and also acts as a control panel. One charging hose was connected with the outlet of the 

cylinder and inlet of the electronic valve and another one was connected with the outlet of electronic valve and inlet of the service port. Using this charging 

system refrigerants were charged into the system according to desired amount. 

4.5.  TEST PROCEDURE 

The system was evacuated with the help of vacuum pump to remove the moisture and charged with the help of charging system. The pressure transducers and 

thermocouples fitted with the system were connected with the data logger. The data logger was interfaced with the computer and software has been installed 

to operate the data logger from the computer and to store the data. The data logger was set to scan the data from the temperature sensor and pressure sensor 

at an interval of 30 seconds. A power meter was connected with the refrigerator and interfaced with the computer and power meter software was installed. The 

power meter stores the instantaneous power and cumulative energy consumption of the refrigerator and cumulative energy consumption of the air conditioner. 

The pressures and temperatures of the refrigerants from the data logger were used to determine the enthalpy of the refrigerant. All equipments and test unit 
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was installed inside the environment control chamber where the temperature and humidity was controlled. The dehumidifier has 

level of humidity at the control chamber. The experiment has been conducted of the air

 

5. WORKING PRINCIPLE 
The experimental apparatus was build according to the National Standards of India. The testing environment is at room tempera

place in a room at constant room temperature. The temperature of room is cooled by normal refrigerant

nanofluids Titanium oxide (TiO2) by volume and mass fraction the working performance of air condition unit is analyzed.

During the study the performance of energy consumption, cooling performance are measured b

performance test the operating parameters were recorded such as compression suction pressure, discharge pressure, air inlet d

temperature, air outlet dry bulb temperature, wet bulb temperature are noted and adding nano

percentage addition of nano- refrigerant along with usual refrigerant.

 

6. RESULTS AND DISCUSSION 
The comparison of the performance parameters of the refrigerants and energy consumption by the air conditioner is discussed in this section. The comparison of 

energy consumption and performance is given below for pure R22 Refrigerant and TiO

6.1. ENERGY CONSUMPTION BY THE COMPRESSOR 

The energy consumption by the compressor during on hours was measured and stored is computer. The test was carried out mainta

The energy consumption by the air condition is presented in the table.

ENERGY CONSUMPTION RESULTS 

Concentration g/l

Energy consumption kw/hr

Energy saving %

 

6.2. EFFECT OF SUCTION PRESSURE VS TIME 

 

6.3. EFFECT OF DISCHARGE PRESSURE VS TIME 

 

6.4. EFFECT OF EVAPORATOR TEMPERATURE VS TIME 

 

 

 

INTERNATIONAL JOURNAL OF RESEARCH IN COMPUTER APPLICATION 
Refereed/Juried) Open Access International e-Journal - Included in the International Serial Directories

http://ijrcm.org.in/ 

was installed inside the environment control chamber where the temperature and humidity was controlled. The dehumidifier has 

level of humidity at the control chamber. The experiment has been conducted of the air-conditioning test rig.  

The experimental apparatus was build according to the National Standards of India. The testing environment is at room tempera

place in a room at constant room temperature. The temperature of room is cooled by normal refrigerant R22 and data’s are collected. Then by adding 

) by volume and mass fraction the working performance of air condition unit is analyzed. 

During the study the performance of energy consumption, cooling performance are measured by operating the unit under a steady operating conditions. During 

performance test the operating parameters were recorded such as compression suction pressure, discharge pressure, air inlet d

perature, wet bulb temperature are noted and adding nano-refrigerants variations in parameters are  noted with different 

refrigerant along with usual refrigerant. 

ameters of the refrigerants and energy consumption by the air conditioner is discussed in this section. The comparison of 

energy consumption and performance is given below for pure R22 Refrigerant and TiO2−R22 refrigerant. 

The energy consumption by the compressor during on hours was measured and stored is computer. The test was carried out mainta

The energy consumption by the air condition is presented in the table. 

Concentration g/l 0 0.1 0.5 

Energy consumption kw/hr 0.06 0.055 0.053 

Energy saving % - 8.3 11.66 
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was installed inside the environment control chamber where the temperature and humidity was controlled. The dehumidifier has been used to maintain desired 

The experimental apparatus was build according to the National Standards of India. The testing environment is at room temperature. Air conditioning unit’s 

R22 and data’s are collected. Then by adding 

 

y operating the unit under a steady operating conditions. During 

performance test the operating parameters were recorded such as compression suction pressure, discharge pressure, air inlet dry bulb temperature, wet bulb 

refrigerants variations in parameters are  noted with different 

ameters of the refrigerants and energy consumption by the air conditioner is discussed in this section. The comparison of 

The energy consumption by the compressor during on hours was measured and stored is computer. The test was carried out maintain a temperature of 14
o
C. 
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6.5. EFFECT OF EVAPORATOR TEMPERATURE VS COP 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

6.6  EFFECT OF EVAPORATOR TEMPERATURE VS TR 

 

 

7. CONCLUSION 
In this project TiO2-R22 nano-refrigerants were used as a working fluid of air conditioning. The results indicated that TiO

in air conditioner compared with air conditioner using pure R22 as a working fluids, 0.1 and 0.5 g/l concentrations of TiO

consumption respectively. In addition the results were si

demonstrated that nanoparticles can improve the performance and save the energy consumption of the air conditioner.
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refrigerants were used as a working fluid of air conditioning. The results indicated that TiO

in air conditioner compared with air conditioner using pure R22 as a working fluids, 0.1 and 0.5 g/l concentrations of TiO

consumption respectively. In addition the results were similar to the author’s early research of using TiO2-134a as a working fluids. So the above work have 

demonstrated that nanoparticles can improve the performance and save the energy consumption of the air conditioner. 
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refrigerants were used as a working fluid of air conditioning. The results indicated that TiO2-R22 can work normally and efficiently 

in air conditioner compared with air conditioner using pure R22 as a working fluids, 0.1 and 0.5 g/l concentrations of TiO2-R22 can save 8.3 and 11.66 % energy 

134a as a working fluids. So the above work have 

 

http://www.sciencedaily.com/releases/2012/10/121022080408.htm 

ci Tech) 2007;47:1999–2002. 

refrigerant TiO2 and HFC134a mixtures in a horizontal tube. J Chem Indus Eng  2009;59:104 –8. 

s. J Eng Thermophys 2008;29:205–7. 

Ding GL, Peng H, Jiang WT, et al. The migration characteristics of nanoparticles in the pool boiling process of nanorefrigerant and nanorefrigerant–oil 

THF hydrate mixture for cold storage by DSC. Journal of Thermal Analysis and 

Hwan Chun.Review of cold storage materials for subzero applications. Energy.  DOI: 2012. 

Gang Li, Yunho Hwang, Reinhard Radermacher. Review of cold storage materials for air conditioning application. International Journal of Refrigeration. 

Jiang WT, Ding GL, Peng H. Measurement and model on thermal conductivities of carbon nanotube nanorefrigerants. Int J Therm Sci 2009;48:1108–15. 

Jwo CS, Jeng LY, Teng TP, Chang H. Effects of nanolubricant on performance of hydrocarbon refrigerant system. J Vac Sci Technol B 2009;27:1473–7, 

s of fullerene nanoparticles in refrigeration mineral oil. Curr Appl 

conditioning. Energy Build 2007;39:1061–4. 

GL, Jiang WT, et al. Heat transfer characteristics of refrigerant based nanofluid flow boiling inside a horizontal smooth tube. Int J Refrig 

Proceedings of the 4th symposium on refrigeration and air 

TiO2(R) as working fluids. In: Proceedings of the 4
th

 

particle. J Eng Thermophys 2008;28:124–6. 



VOLUME NO. 3 (2013), ISSUE NO. 05 (MAY)  ISSN 2231-1009 

INTERNATIONAL JOURNAL OF RESEARCH IN COMPUTER APPLICATION & MANAGEMENT 
A Monthly Double-Blind Peer Reviewed (Refereed/Juried) Open Access International e-Journal - Included in the International Serial Directories 

http://ijrcm.org.in/ 

126

REQUEST FOR FEEDBACK 
 

Dear Readers 

 

At the very outset, International Journal of Research in Computer Application and Management (IJRCM) 

acknowledges & appreciates your efforts in showing interest in our present issue under your kind perusal. 

 

I would like to request you tosupply your critical comments and suggestions about the material published 

in this issue as well as on the journal as a whole, on our E-mailinfoijrcm@gmail.com for further 

improvements in the interest of research. 

 

If youhave any queries please feel free to contact us on our E-mail infoijrcm@gmail.com. 

 

I am sure that your feedback and deliberations would make future issues better – a result of our joint 

effort. 

 

Looking forward an appropriate consideration. 

 

With sincere regards 

 

Thanking you profoundly 

 

Academically yours 

 

Sd/- 

Co-ordinator 

 

 

 



VOLUME NO. 3 (2013), ISSUE NO. 05 (MAY)  ISSN 2231-1009 

INTERNATIONAL JOURNAL OF RESEARCH IN COMPUTER APPLICATION & MANAGEMENT 
A Monthly Double-Blind Peer Reviewed (Refereed/Juried) Open Access International e-Journal - Included in the International Serial Directories 

http://ijrcm.org.in/ 

II
 


