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Aim: Hybrid cooling solution- a Water cum Air cooler for enhanced cooling 

efficiency and comfort. 

Objectives:  

1. Investigate the combined system at different ambient conditions: 

      This objective entails studying how the Hybrid Cooling Solution performs 

under varying environmental conditions such as temperature, humidity, and air 

quality. By conducting experiments or simulations in different settings, 

researchers can assess the system's adaptability and effectiveness across a range 

of scenarios. This investigation is crucial for understanding how the hybrid 

system responds to real-world conditions and identifying any potential challenges 

or optimizations needed for optimal performance. 

2. Increase the cooling efficiency of the air cooler: 

        The aim here is to enhance the effectiveness of the air cooler component 

within the hybrid system. This can be achieved through several means, including 

optimizing the design of the air cooler unit, improving the distribution of cooled 

water over the cellulose pads, enhancing airflow patterns, and refining the control 

algorithms. By increasing the cooling efficiency of the air cooler, the overall 

performance of the hybrid system can be significantly improved, leading to better 

comfort and energy savings. 

3. Achieve maximum cooling at minimum flow rate of water:                                                                       

This objective focuses on maximizing the cooling output of the system while 

minimizing water consumption. Achieving this balance requires careful 

engineering and optimization to ensure that the cooling process is efficient and 

effective. Researchers may explore various strategies such as adjusting the flow 

rate of water through the system, optimizing the surface area of the cellulose pads, 

and fine-tuning the operation of the VCR system to extract maximum  

 

 



heat from the water using minimal resources. By achieving maximum cooling at a 

minimum flow rate of water, the hybrid system can offer both environmental 

sustainability and cost-effectiveness. 

4. Analyze the COP of the combined system: 

          COP (Coefficient of Performance) is a critical metric for evaluating the 

energy efficiency of refrigeration and cooling systems. This objective involves 

analyzing the COP of the hybrid system to assess its energy efficiency and 

performance. Researchers may conduct experiments or simulations to measure the 

system's COP under various operating conditions and compare it to conventional 

cooling systems. By understanding the COP of the combined system, researchers 

can identify opportunities for optimization and improvement to enhance energy 

efficiency and reduce operating costs. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Patent certificate: 

 

 



 

 

 



 

 



 

 



Project Setup:  

 

  



Methodology: 

 

The project entails the integration of a water cooler with a deserted air cooler to 

facilitate chilled drinking water and cooled air simultaneously. The model is 

structured into three vertical sections. The first section comprises a drinking water 

tank and a VCR system.  

The second section is dedicated to air cooling, housing cooling pads and a fan.  

The third section contains a regular water tank designed to spray water onto the 

cooling pads. 

 

Within the drinking water tank, two coils are installed. The first coil serves the 

purpose of chilling the water directly, while the second coil facilitates the cooling 

of normal water through heat transfer. The chilled water from the second coil is 

then sprayed onto the cooling pads to contribute to the generation of chilled air. 

 

 

 



Specifications:  

 

Sr.No Component SPECIFICATIONS 

1 CHILLED WATER TANK 30LTR SS TANK 

2 CELLULOSE PAD GRADE 7060 

3 NORMAL WATER TANK 40LTR SS TANK 

4 WATER PUMP AC-10 

5 SENSORS a) SZ 7510-P 

b) SZ 7552-P 

c) SHT SENSOR 

6 DUCT 1 METER 

7 COMPRESSOR COPELAND – KCE444HAG- V334H 

8 ROTAMETER RANGE 

20LPH - 200LPH 

9 Design Ambient DBT  DBT 

MAX 38 MIN 20 

10 OUTLET AIR FILTER COOL 

TREATED 

COOLED 

20 

MICRON 

24-28 

11 UTILITY WATER CONSUMP POWER RATED 

10.4LPH 230VAC-50Hz-

1PH 0.18KW 

12 COOLING FAN 1200 CFM 

13 WEIGHT 35KG (Empty) 

14 ENERGY METER SELEC -EM2M 

 

 

 

 



 

Design of Experiment: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Sr. No Factor Level 1 Level 2 Level 3 Level 4 

1 Air flow velocity Low Medium High 
 

2 Ambient air 

temperature 

30 35 40 45 

3 Mass flow rate of 

water 

Low Medium High 
 

4 Water temperature 15 20 25 Atmospheric 

Temperature 



Readings 

Conditions: 1 (Water and Air at room temperature) 

Spray Water Temperature = 30℃                         Output:                                          

Air Fan Speed = 4       

Water Flow Rate = 200 LPH 

                                                                   

 

 

 

 

 

 

Avg Inlet Temp 1 Avg Outlet Temp 1 

31.41 29.20 

  

Avg Inlet Temp 2 Avg Outlet Temp 2 

31.40 29.36 

Avg Inlet Humidity 1 Avg Outlet Humidity 1 

73.69 84.53 

  

Avg Inlet Humidity 2 Avg Outlet Humidity 2 

72.67 84.11 



Conditions:2 (air at room temperature and spray water below room temperature)                                                                                  

 Spray Water Temperature = 24℃                                          Output:                                        

Air Fan Speed = 4       

Water Flow Rate = 200 LPH 

 

 

 

 

 

 

 

 

 

 

 

 

Avg Inlet Temp 1 Avg Outlet Temp 1 

31.60 28.03 

  

Avg Inlet Temp 2 Avg Outlet Temp 2 

31.56 28.28 

Avg Inlet Humidity 1 Avg Outlet Humidity 1 

71.125 85.78 

  

Avg Inlet Humidity 2 Avg Outlet Humidity 2 

70.65 84.49 



Calculations: 

Condition 1                                                                                   

Inlet Air Temp = 31.41℃ 

Outlet Air Temp = 29.20℃ 

Wet bulb Temp = 27.39℃ 

Efficiency = 
𝑡𝑖𝑛−𝑡𝑜𝑢𝑡 

𝑡𝑖𝑛−𝑡𝑤𝑒𝑡
 

 

                   = 
31.41−29.20

31.41−27.39
 *100 

 

 Efficiency = 55.05% 

 

 

Condition 2                                                                                 

Inlet Air Temp = 31.56℃ 

Outlet Air Temp = 28.03℃ 

Wet bulb Temp = 27.127℃ 

Efficiency = 
𝑡𝑖𝑛−𝑡𝑜𝑢𝑡 

𝑡𝑖𝑛−𝑡𝑤𝑒𝑡
 

 

                   =
31.56−28.03

31.56−27.127
 *100 

 

 Efficiency =79.63 % 

 



Conclusion: By comparing system at different condition (condition 1 spray Water 

at room temperature 30℃ and condition 2 spray water at below room temperature 

24 ℃) we get better efficiency at condition 2.  

 

 

Future Scope: 

1. In the future, we plan to submit a utility patent application to protect our 

innovative product. 

2. We intend to bring this product to market, going for commercialization. 

 

 

Note: In future we are going to file a utility patent of the product, that’s the 

reason we haven’t disclosed any of our project readings. 


