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The Pain Point…

A reliable electrical 
supply is required 
to electrify logistic 

fleets

The UK’s demand for 
emission-free cooling 

transportation

Lack of regulation 
on refrigerated 

vehicles relating to 
vehicle fuel.

Developing 
finance models
for the move to 

Net Zero cooling 2



Our Solution… 
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Scalable EV-
enabled 
cooling 
solution 

Solar-
power 
Refrig.

PCM for 
energy 
storage

Objectives
1. To develop a digital twin to optimize performance
2. To create primary business models
3. To establish policy guidelines for uptake



Digital Twin
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• PV panels 

• Lead Acid Battery pack

• Refrigeration unit (R1234yf)

• PCM boards



Meteorological Data
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.epw .mos

Birmingham TMY



Refrigerant: R1234yf



PCM for cold storage



Results

Without PCM
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Results

With PCM

25% less power consumption
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AI-assisted Digital Twin
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AI Model 

Random Forest 

Random Forest

Battery Tolerate Estimation 

Digital Twin

Other related data to 
the cooling demand Cabin Temperature Traffic Data 

Cooling Demand

Rotor Speed signal

State Of Charge

Traffic Data 

Irradiance Data
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Compressor frequency - ML Algorithm (Random Forest)
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Battery SOC- ML Algorithm (Random Forest)



Thank you

Email: e.baniasadi@aston.ac.uk
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