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Abstract: Evaporative cooling is an economical and environmentally friendly method 

of air conditioning and cooler, especially suitable for hot and arid regions. The cooling 

pad is a key component in this system, enabling the evaporation process. As warm air 

flows through the water-soaked pad, heat is absorbed, resulting in a drop in air 

temperature. The effectiveness of the cooling pad is influenced by factors like its 

material, thickness, porosity, and ability to retain water. This review examines 

different types of cooling pads, such as cellulose, wood wool, metal mesh, and 

synthetic materials, evaluating their benefits and drawbacks. It also explores critical 

performance aspects, including cooling efficiency, pressure drop, and durability. 

Additionally, it addresses challenges like clogging, microbial growth, and maintenance 

concerns while highlighting recent advancements like nano-coatings, antimicrobial 

treatments, and hybrid material innovations. By analyzing the function and 

optimization of cooling pads, this study offers valuable insights for improving 

evaporative cooling systems, making them more efficient and sustainable. 
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1.0 Introduction  

An evaporative system is a cooling 

method that uses water to lower air 

temperature. It works by passing warm 

air through a wet cooling pad, where 

the water absorbs heat and evaporates, 

making the air cooler before it is 

circulated. The cooling pad is the most 

important part of this system because 

its performance directly affects how well 

the cooling works. Water is 

continuously supplied to the pad using 

a pump, keeping it wet. A fan pulls 

warm air through the wet pad, and as 

the air passes through, the water 

absorbs heat and turns into vapour, 

cooling the air. This cool air is then 

spread into the room or space. The 

process continues as long as water is 

supplied and air flows through the pad. 

The cooling pad’s efficiency depends on 

its material, thickness, water-holding 

capacity, and airflow, making it a key 

part of the system. 

Banyat Niyomvas et al. [1] This study 

give the evaporative cooler efficiency by 

using different cooling pad. Two Type of 

cooling pads made of a curtain fabric 

and a raw cotton fabric were 

comparatively studied. The Effect of 

blower speeds at 725, 1015 and 1450 

RPM and water flow rate of 26.9 litres 

per minute were Investigated.  

The results showed that an average of 

the different temperature between inlet 

and outlet Were 2.9 °C and 1.7° C for a 

curtain fabric and a raw cotton fabric, 

respectively. Saturation efficiency of the 

cooling pads made of a curtain fabric 

was in the ranges of 46.3 to 61.3% or 

represents an Average of 54.8%, and 

29.7 to 39.2% or represents an average 

of 33.2% for a raw cotton fabric. 

Alio Sanda M. Djibrilla et al. [2], this 

study explores a low-cost cooling pad 

made from Hyphaene thebaica (wood 

wool) as an alternative to expensive 

commercial pads in evaporative coolers. 

Tests showed that the locally made pad 

achieved better cooling performance, 

with a minimum temperature of 20°C, 

78.8% efficiency, and a high heat 

transfer rate. It also had the best cost-

to-efficiency ratio, making it a more 

affordable and sustainable option for 

wider use. 

Metin Dağtekin et al. [3] This study 

aimed to understand the relationship 

between air velocity, temperature 

reduction, and cooling efficiency in a 

cellulose-based evaporative cooling pad 

(CELdek R 7060-15). Tests were 

conducted in two phases with different 

air velocities, while keeping the water 

flow rate constant. The results showed 

that there was no clear mathematical 

link between air velocity, temperature 
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drop, and cooling efficiency. However, 

the ideal air velocity for the cooling pad 

was found to be between 0.5 m/s and 

1.5 m/s for the best performance. This 

research helps in designing and 

operating more efficient evaporative 

cooling systems. 

Md. Ferdous Alam et al. [4] This study 

evaluated coconut coir, jute fiber, and 

sackcloth pads as alternative materials 

for evaporative cooling. Experiments 

were conducted in a test chamber using 

different pad thicknesses (50, 75, and  

100 mm), air velocities, and water flow 

rates. 

 

Figure 1.0: Curtain Fabric and Raw Cotton Fabric 

The results showed that coconut coir 

pads performed the best, achieving 85% 

cooling efficiency, followed by jute fiber 

pads (78%) and sackcloth pads (69%). 

Thicker pads improved cooling 

efficiency, while higher air velocity 

reduced saturation efficiency but 

increased pressure drop. The study 

concluded that coconut coir pads are a 

cost-effective and efficient option for 

evaporative cooling, especially in 

agricultural regions like Bangladesh. 

Adeosun, O. C. et al. [5] This study 

analysed coconut husk and modified 

kenaf blast fiber as materials for 

evaporative cooling pads, focusing on 

their chemical composition. Coconut 

husk had higher lignin content 

(42.79%), while modified kenaf fiber had 

higher cellulose content (68%). Hemi-

cellulose content was similar in both 

materials. The study found that 

coconut husk retains more moisture 

and crude fat, while kenaf fiber has 

more crude fiber and ash content. 

Statistical analysis confirmed 

significant differences in their 

composition, showing that coconut 

husk is better for water retention, while 

modified kenaf fiber has stronger 
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structural integrity. This information 

helps in selecting better materials for 

efficient cooling pads. 

Amrat Kumar Dhamneya et al. [6] This 

study experimentally analysed five 

types of cooling pads made from 

agricultural waste: banana fibres, 

sugarcane fibres, coconut fibres, khus 

fibres, and honeycomb paper. All pads 

were tested at the same packing density 

(44.44 kg/m³) and different airflow 

rates. The results showed that coconut 

fibres had the highest saturation 

efficiency (73.44%), followed by banana 

fibres (67.73%), khus fibres (67%), 

sugarcane fibres (65.65%), and 

honeycomb paper (40.29%) at 1.3 m/s 

air velocity. Sugarcane fiber pads 

performed better than honeycomb pads 

but were less efficient than khus fiber 

pads. Coconut and banana fibres 

worked better than khus fibres, making 

them promising materials for improving 

direct evaporative cooling (DEC) 

systems. This research helps in 

developing cost-effective and eco-

friendly cooling solutions. 

Egbal Elmsaad et al. [7] This study 

evaluated Celdek, Luffa, Straw Fiber, 

and Sackcloth pads as alternative 

evaporative cooling materials for 

greenhouses. Experiments measured 

factors like temperature, humidity, air 

velocity, and pressure drop using 

different pad thicknesses (50, 100, and 

150 mm) and water flow rates. Results 

showed that Luffa pads had the highest 

saturation efficiency (73.67%), followed 

by straw fiber (71.87%), Celdek 

(70.33%), and sackcloth (69%). Thicker 

pads improved cooling efficiency, while 

higher air velocity reduced efficiency 

but increased pressure drop. The study 

concluded that Luffa pads performed 

best and have strong potential as an 

effective evaporative cooling material for 

greenhouses. 

Radhiyah Abd. Aziz et al. [8] This study 

examined the cooling efficiency of 

natural-based materials for evaporative 

cooling systems, focusing on activated 

carbon foam (ACF) and luffa pads. 

Since the cooling pad is crucial to 

system performance, these materials 

were tested for their effectiveness. The 

experiment measured temperature and 

humidity using a data logger, while 

varying airflow rates to analyse their 

impact on cooling efficiency. The results 

showed that the ACF cooling pad 

performed better than the luffa pad, 

making it a more efficient choice for 

evaporative cooling systems. 

Parmeshwar Dubey et al. [9] This study 

investigates the performance of desert 

coolers using six different pad 

materials: cellulose, jute, aspen, 

coconut coir, stainless steel wire mesh, 
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and another type of cellulose pad. The 

aim was to evaluate cooling efficiency at 

various speeds and times. 

Experiments were conducted on a 

laboratory-scale setup, and results 

showed that cellulose pads had the 

highest efficiency, while stainless steel 

wire mesh had the lowest. The highest 

efficiency was observed between 2:15 

PM and 4:30 PM at a constant speed. 

Among the tested pads, aspen showed 

the least drop in cooling efficiency 

across different speeds. 

2.0 Conclusion 

After the above review we conclude that, 

the performance of an evaporative 

cooling system is largely dependent on 

the type of cooling pad used, with 

various studies highlighting the 

effectiveness of different materials. 

Coconut coir emerged as the most 

efficient material, achieving 85% 

cooling. The choice of cooling pad 

material significantly affects the 

efficiency of an evaporative cooling 

system. Coconut coir, luffa, and 

cellulose-based pads are the most 

efficient, offering high saturation 

efficiency and moisture retention. 

Thicker pads enhance cooling 

performance, while higher air velocity 

reduces saturation efficiency but 

improves airflow. Eco-friendly and cost-

effective materials like banana fibers, 

jute, and activated carbon foam also 

show good potential for sustainable 

cooling solutions. This review highlights 

that selecting the right cooling pad 

material can optimize cooling efficiency, 

making natural fiber-based pads a 

viable alternative to conventional 

cellulose pads for energy-efficient and 

eco-friendly evaporative cooling 

systems. 
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