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Vaccine Refrigerator Testing and Redesign 

 

Overview 
The team has been tasked to develop freeze protection testing protocol to 
adequately evaluate freezing risks within vaccine refrigerators based WHO 
standards. The vaccine refrigerators will then be tested and evaluated based on 
the newly developed protocol. Analysis of the testing data will be conducted to 
grade each refrigerator based on WHO standards. Any refrigerators that do not 
meet grade ‘A’ freeze protection will require redesign that includes identifying where 
and why a freezing risk exists. 
 

Objectives 
The three main objectives for this project are as follows:   

 Design a testing protocol that will effectively identify freezing risks within the refrigerator 

 Using the revised protocol, test the refrigeration units to detect if freezing is a concern 

 Any refrigerator that does not meet the grade ‘A’ standard set by the WHO will need to be 
analyzed and redesigned 

 

Approach 
 The first step included identifying customer needs and designing the protocol based on these 

needs to accurately detect freezing risk in the vaccine refrigerators 

 CAD models were created to show a detailed view of the temperature probe placement 

 Using the revised protocol, the Ice-Lined Refrigerators were turned on and off to simulate power 
loss in developing nations, while the Solar Direct Drive Refrigerators were powered on and off to 
simulate day and night. 

 The temperature data from each refrigerator was analyzed to obtain temperature vs. time 
graphs, as well as temperature distribution plots 

 The refrigerators that did not meet ‘A’ standard went into the redesign stage 

 Heat transfer analyses of the failing refrigerators were conducted in order to identify an 
appropriate insulation layer to mitigate freezing risk 

 

Outcomes 
The outcomes for this project include: 

 A revised protocol that addresses issues 
relating to temperature probe placement 
and quantity, with schematics of probe 
placement for various refrigerators 

 The sponsor will have accurate 
temperature vs. time plots for each 
refrigerator 

 Temperature profile visualizations, 
including the picture to the right, that 
show where temperatures drop below 2°C 

 A heat transfer analysis supporting the 
implementation of a polystyrene insulation 
layer  


