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Introduction 
• Cooling system is needed in every single house. Cooling devices in 
refrigeration systems require a high rate of energy consumption to 
offset the cooling load of a comfort zone.

•Considerable attention has been recently given to Nanoparticles as a 
secondary coolant in vapor compression refrigeration system that 
enhances the thermal properties of the refrigerant.



Objectives
•Design and build a basic refrigeration system (vapor compression 
refrigeration cycle) to use it as a test apparatus.

•Studying the effects of adding copper Cu nanoparticles as a second 
coolant into the refrigerant (R134a).



Background
•Nano Particles technology:

- WŚĂƚ͛Ɛ NĂŶŽƉĂƌƚŝĐůĞƐ͍ 

Particles in Nano scale ( 1 mm = 1,000,000 nm), some thermal & physical properties 
ĞŶŚĂŶĐĞŵĞŶƚ ĐŽŵƉĞƌĞĚ ƚŽ ƚŚĞ ďƵůŬ ŵĂƚĞƌŝĂůƐ͘͟

High Surface Area: Volume ratio.

- Shapes of Nanoparticles.      



Synthesizing Nanoparticles
• Top-Down approach.

using detonation (explosion) or high energy of ultrasonic sounds waves to break up materials 
from mm to nm scale. 

• Bottom-Up approach. 

water and soluble form of the material, chemical reactions occurs to produce nano-scale ions of 
the material.



System Design
•Block diagram of the designed system



BOM 
Price 

(SAR)
QuantitiesSpecificationsBill of Materials #

9001100 watts,  1/3 HP, 220V, 60HzCompressor 1-

2001
Made of copper tubes & aluminum fins, Copper tube Ø 1/2 inch, Multiple aluminum fins, Suitable for R134A, R22, R404A, R407C refrigerant, Capacity of 

1/3HP. 
Evaporator2-

151Capillary3-

1401Power 80W, Voltage 220V ,Frequency 220V/60Hz, Total head 2.5m,Flow rate 2800L/H, Continues Pump4-

01Horizntal condenserCondenser5-

200 each 2

120 liter, Made of PVC, Has two inlets , one is half inch, and the other one is 1 inch , 2 layers of insulation, 120 liter, Made of PVC. Has two inlets one is half 

inch and the other one is 1 inch 2 layers of insulation.Water tanks 6-

60 each3For R134aTempretares gage7-

40 each3For R134aPressure gage8-

60 each2For waterTempretares gage9-

65180% nickel, 20% chromium, Kanthal (FeCrAl) wires, Cupronickel (CuNi), 220VHeating coil10-

5001Frame fabrication11-

10010.375 in diameterCopper tubes12-

45050Copper (Cu)Nanoparticles13-

3501R134a, 13 KgRefrigerant 14-

251 each1 in, 0.5 inPluming15-

0.25 , 0.375Nuts & Nipples 16-

40 each3ultrasonic waves poducer Transmitter 17-

251Bread board18-

42N2222 ATransistor 19-

6121.2 - 1 - 2.2 kɏResistor 20-

1100*(10^-12)FCapacitor 21-

40 each212 VoltsBattery 22-

1Timer 55523-

151 PackWires 24-



Experiment procedure 
•Testing the performance of the system

•Recording data without adding Cu Nanoparticles

•Adding Nanoparticles in three different concetrations

•Measuring the performance of the system after adding Nanoparticles

•Analyzing data



Ultrasonic Transmitter 



Experiment procedure 



Results
•Overall results:

1-Improvement in the cooling load of the system  2-Reduction in power consumption.
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Results
Comparison between our results and Vinayaka Missions University results which been 
conducted in 2015

University Nanopaticles Type Refregirent Type

Prince Mohammed university Cu R134a

Vinayaka Missions university CuO R600



Results

Concentration 
(g/L)

0 g/L 0.1g/L 0.3g/L 0.5g/L

Power 
Consumption 

(kWh)
0.506 0.484 0.462 0.44

Power Reduction 0% 4.30% 8.70% 13.10%

Comparison between 

the two result 

Prince Mohammed 

University 

Vinayaka Missions 

University



Timetable
Week Main task

1 Project design stage 1

2 Market survey

2 Project design stage 2

3 Virtual design

3 Final design stage

4-5 Purchasing parts

6 Manufacturing the frame

7-8 Installing the refrigeration system

8 Installing the water system

8 Completing apparatus installation

10 Testing the integrity of the apparatus

11 Starting the data collection

11 Collecting data stage #1

12 Inserting Nanoparticles

12 Collecting data stage #2

13-14 Data analysis

15 Finalizing the final report



Challenges 
•Leakage

•Evaporator

•Temperature gauges

•Nanoparticles

•Nanoparticles mixing



Recommendations
•Using different types of Nanoparticles

•Using different types of refrigerants 

•Apply Nanoparticles as a compressor lubricant (Nano lubricant)

•Upgrading the cooling system for bigger unit.



Conclusion

•Designing and testing refrigeration system

•Enhancing the performance of refrigeration system using 
Copper Nanoparticles

•Reducing the power consumption by 13% 



Thank you for listening  
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