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II--IntroductionIntroduction 

The project is to design, develop and build a low cost fridge which is 

totally driven by solar energy. The fridge is suitable for the Middle 

East region where high solar intensities are registered throughout the 

year, mainly summer. The fridge should be filled with about  60 Alu-

minum Coca Cola cans with temperature  reach of 10°C.  

II– Requirements and Design Specs 

i. 9:00am, initial temperature of cans: 25C. 

ii. 11:00am, cans’ temperature: 12C. 

iii.1:00pm, cans’ temperature: 10C. 

iv.1:00pm till 7:00pm, cans’ temperature should stay less than 12C. 

As for selling of cans, it starts at 11:00am at an average rate of 6 cans 

per hour. 

III— Design Alternatives 

        11--  OneOne--Compartment designCompartment design 

The one-compartment model is similar to regular fridges in the mar-

ket. The compressor goes off when the internal temperature of the 

fridge reaches 8C and goes back on when it reaches 12C. During ini-

tial cooling, when the temperature reaches 14C, the RPM is changed 

from 2500 to 2000 by varying of the electric resistance. Simulation 

results are shown thereafter. 

Figure 1: Cans Temperature vs.Time (One-Compartment Model) 

Figure 2: Power Consumption vs.Time (One-Compartment Model) 

22--  TwoTwo--Compartment designCompartment design 

It’s based on dividing the cans between two compart-

ments and hence dividing their cooling load in or-

der to reduce the peak power consumption of the 

system. One compartment occupies two thirds of the 

total volume while the other one occupies one third 

of the volume. The refrigerant flow is regulated ac-

cordingly between the compartments. Simulation re-

sults are shown thereafter.  

Figure 3: Cans Temperature vs.Time (Two-Compartment Model) 

Figure 4: Power Consumption vs.Time (Two-Compartment Model) 

IVIV--  Compressor:Compressor:  

The model chosen is a Danfoss BD35F DC compressor 

with R134a as the refrigerant. We use a DC compressor 

rather than an AC compressor to save using an DC/AC 

inverter and most importantly since it can handle various 

rotating speeds. 

additional panels of 80 watts each, mounted in parallel. The cells chosen 

are mono-crystalline hence homogenous, pure and more efficient. They 

were purchased from local suppliers. Taking into consideration angle in-

clination, efficiency, testing... 

VIIVII––  Testing ResultsTesting Results  

The first test was done on the SRB roof. The fridge was loaded in the 

morning at 8:15 am with cans’ initial temperature of 18∘C. The testing 

process extended until 7:00pm using two 80W panels placed in parallel. 

After 11:00 am, we started withdrawing cans at a rate of 6 cans per hour. 

Figure5: Cans temperature vs. Time for testing on SRB roof 

VIIVII--  Photovoltaic cellsPhotovoltaic cells  

The photovoltaic cells that were used during the testing 

were limited to the panels of 90 and 150 watts with two 

The fridge was then simulated in the climatic chambers at the energy lab 
at AUB where the temperature can be controlled to 32C.  

Figure6: Cans temperature vs. Time for testing in climatic chambers 
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