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Background

Lithium-lon batteries have the potential to provide energy for diverse sections of
production. They are viewed as a great alternative to fuel for their high energy

Requirements

Limitations

production and potential to help the environment. hatchTank’s EnVault is looking 1 Voltage 24 v
to ma!<e an impact by p.rowdlng clean en.ergy to businesses, govgrnment ) Energy 20 KWh
agencies, and community centers. For this to happen, the batteries shall operate
at a temperature range of 25 to 65 °C, anything above this range can be a 3 Weight 80.49 kg
potential health hazard to the operator and environment.

4 Length 849 mm

Objective 5 Height 285 mm

Battery systems can be cF)mpIex in design and composition. Ap.p.roaching this 5 Width 205 '
problem requires searching for replacement batteries, determining the
appropriate method to connect the selected batteries, designing the modules 7 Maximum Temperature 65 °C
for the batteries, design the cooling system that can keep the batteries at a safe .

3 Minimum Temperature 25 C

temperature range of 20 to 45°C

Design Approach

4. Cooling System Optimization
Design a cooling system that can maintain the
batteries at a safe and optimal performance.
Perform the appropriate simulations to optimize
the design and make modifications when
necessary.
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1. Battery Selection
Research different selections of batteries that
can meet the required output. Determine the
voltage, capacity, and heat generated per

2. Module and Cooling System Design
Determine how many batteries are needed and
how shall be installed in a module to meet the
required output. Estimate the space limitation
within the generator and how many modules can
fit accordingly
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3. Materials

Boundaries Conditions:

¢ Models: Explore possible materials and their properties for the
: design. Determine what material can maximize the heat Siveea
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50/50 Ethylene

Glycol (w.water) 1055.5 3297.1 431.1 1.202 1.2119
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Conclusion

The desired output was achieved by having 24 batteries with
320 Ah and 3.2 V each. This would require 6 modules with 4
batteries each that will help us reach an output of 25.6 V and
960 Ah. The final design was set on using cooling plates with
coolant as the source of heat absorption The fluid is chosen
will be ethylene glycol with 50% of concentration and
Aluminum Plates. The final step is to optimize the design
chosen by testing the thickness of the inner plates, the flow
rate, and the number of channels it should cover per side.
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