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1. Introduction  
 

Horticultural crops are the dominant crops that produced in many modern and traditional irrigation 

schemes. The high valued crops identified by governments are also these horticultural crops and 

due to this government gave special attention on expansion and increasing productivity. Besides 

producing for market, farmers should be also consider the nutritional aspect since these 

horticultural crops has remarkable nutritional value. On the other hand, horticultural crops are 

perishable and can’t stay for longer period of time. Due to lack of post-harvest storage such as 

cold/cool storage, substantial amount of fruit and vegetable are lost after production. To avoid 

these losses farmers are forced to sell most of his produce to market and unable to utilize for home 

consumption. To use these vegetable for home consumption for sustainable nutrition supply for 

longer period; low cost, gender responsive and affordable post-harvest handling technology at 

house hold level is important.  

OIDA and SMIS were conducting assessment of low cost post-harvest handling of horticultural 

crops at house hold level from Jimma University and identified three technologies. These are 

Insulating Cold Room, Evaporating cooling chamber and pot-in-pot.  From these Insulating Cold 

Room requires energy source and it is costly and not affordable at house hold level. But 

evaporating cooling chamber and pot-in-pot are zero energy cooling and can be affordable at house 

hold level.   

Gender and Post-harvest 

Food security is not only about availability, access and utilization of food, but also has to consider 

post-harvest storage to prevent loses. In agricultural development, women play a key role as food 

producers and providers. Activities associated with harvest and post-harvest are mostly women 

domains. Due to poor post-harvest management and handling vegetables and fruits are lost both in 

quality and quantity.  

 

To reduce these losses, it is important to introduce household gender responsive post-harvest 

technologies to women and men farmers and enhancing their knowledge and skill on the 

technologies. This will reduce losses between harvest and consumption by maintaining quality of 

the crops which will greatly contribute to improve family nutrition. 
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2. How Zero Energy Cooling works. 
 

Evaporation cooling occurs when air, which is not already saturated with air passes over a wet 

surface. When water evaporate into air it raises its humidity. Efficiency of evaporative cooler 

depends on humidity of the surrounding air.  Very dry, low humidity air can absorbed a lot of 

moisture so considerable cooling occurs. In extreme case of that is saturated no evaporation can 

takes place and no cooling occurs.  

Evaporating cooling chamber and pot-in-pot coolers provide the most benefits when they are used 

in low humidity climates (less than 40% relative humidity), the temperature is relatively hot 

(maximum daily temperature greater than 25 °C), water is available to add to the device between 

one and three times per day, and the device can be located in a shady and well-ventilated area. If 

any of these key criteria cannot be met at the time they may not provide sufficient cooling benefits.  

Each of these low cost zero-energy evaporating cooling technologies are constructed and operating 

in the following ways. 

 

2.1.  Evaporative Cooling Chamber Construction and Operation  

Evaporating cooling chamber   is a double brick structure that has cavity between two chambers. 

The cavity is filled with sand and walls of the chamber are soaked in water. It can be built easily 

and does not required any specialized skill. This cool chamber can reduce temperature by 10-15oc 

and maintain high humidity of about 95% that can increase shelf life and retain quality of 

horticultural produces. It can store 15 to 20 days depend on temperature and humidity without any 

physiological damage or deterioration. It can be applicable for farmers, retailers and small 

vegetable/ fruit corners at district/road side markets.    
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Fig 1. Evaporating cooling chamber and stored produces. 

 

Fig 2. Design and dimensions of evaporating cooling chamber  

 

115cm 

7.5cm 

https://www.google.com/imgres?imgurl=http://www.way2agribusiness.com/way2agri_fbi/innovative/value/Zero Energy.jpg&imgrefurl=http://www.way2agribusiness.com/way2agri_fbi/php/ValueCont.php&docid=kOMu2q65jLqdOM&tbnid=F5YX5DX0UztnvM:&vet=10ahUKEwijtbTxutHeAhXGhSwKHWAfCGQQMwiZAShOME4..i&w=314&h=308&itg=1&client=firefox-b-ab&bih=654&biw=1150&q=diagram  for construction of ZECC&ved=0ahUKEwijtbTxutHeAhXGhSwKHWAfCGQQMwiZAShOME4&iact=mrc&uact=8
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Fig 3. Evaporating cooling chamber constructed at Jimma  

 

Table 1. Material required and estimated cost for one Evaporative Cooling Chamber (at Jimma 

case):  Size of length 165 cm X width 115 cm X height 67.5cm). 

 

No  Items Unit  Qt Unit cost Cost 

1 Brick required and cost (with contingency) No 550 2.00 1100.00 

2 Cement quintal 1.25 264 330.00 

3 Sand  M3 1 600 600.00 

4 Wooden box   No 2 300 600.00 

5 Lobar cost (loading-unloading and bricklayer)      770.00 

6 Transport cost     800.00 

7 Cover     200.00 

 Total     4,400.00 

 

 

 

2.1.2. Construction   

 Select an-upland having a nearby source of water supply 

 Clean the land where the chamber is constructed 

 Make floor with brick 165 cm X 115 cm 

 Erect the double wall to height of 67.5cm leaving a cavity of 7.5 cm  
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 Drench the chamber with water.  

 Soak the fine river bed sand with water.  

 Fill the 7.5 cm cavity between the double walls with this wet sand 

 Make top cover with bamboo (165 cm X 115 cm) farm and cover by straw or dry 

grass.  

 Attach/tin shed made over chamber to protect from direct sun or rain or it can be 

constructed under the tree.  

 

2.1.2. Operation  

 Keep the sand, bricks and top cover of the chamber wet with water 

 Water twice daily (morning and evening) using watering can or any other local 

material to achieve desired temperature and relative humidity 

 Alternatively fix a drip system for watering with plastic pipes and micro tubes 

connected to an overhead water source 

 Store the fruits and vegetables in perforated plastic/wooden crates. 

 Cover crates with thin polyethylene sheet.  

 This Evaporating Cooling chamber should be reinstalled once in 3 years with new 

bricks 

 Utilize the old bricks for other purposes 

 

 

 

 

 

 

2.2. The pot-in-pot  

It is an evaporative cooling refrigeration device which does not use energy. It uses a porous outer 

clay pot (lined with wet sand) containing an inner pot (which can be glazed to prevent penetration 

by the liquid) within which the food is placed. The evaporation of the outer liquid draws heat from 

the inner pot. 

https://en.wikipedia.org/wiki/Evaporative_cooling
https://en.wikipedia.org/wiki/Refrigeration
https://en.wikipedia.org/wiki/Porous
https://en.wikipedia.org/wiki/Clay
https://en.wikipedia.org/wiki/Ceramic_glaze
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It can cool any horticultural crops and it requires only a flow of relatively dry air and a source of 

water. It is affordable and applicable technology for household level to improve nutrition. It can 

store 12 kg of products up to 20 days.  

 

                                             Fig 4. A cooling system of pot in pot 

 

 

 

 

2.2.2. Construction  

 Selected quality clay that shouldn’t be cracked during pot forming 

 Form the bigger size pot (outer pot) with diameter of 50 cm and height of 35cm 

 Form smaller (inner pot) pot with diameter of 40cm and height of 30cm  

 Form 20cm seat ( this is optional) 
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 Smooth, dry and burn it properly  

One pot-in-pot can cost 800.00 birr.  

 

              Fig 5. Pot in pot design and dimensions   Fig 2. Pot-in-pot proved at H/Abote women                              

 

 

2.2.3. Operation  

 

 It must be placed in a dry, ventilated space for the water to evaporate effectively towards 

the outside. 

 Sand should be placed in the bottom of the large pot forming a layer of approximately 5cm 

depth. 

 Place smaller pot on the top of sand and center in the large pot. 

 Fill the remaining space between the pots with sand  

 If possible place the pots on a stand to maximize air flow 

 The smaller pot should be covered with a clay or cloth and kept moist to prevent hot air 

from entering the storage  

 If possible place pot in pot on the stand to maximize air flow 

 Check the sand twice a day and add water as needed 

 

50cm 

40cm 
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 The pot in pot operates passively as long as the sand remain moist  

 

 


