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« Diabetics could no longer store their medicine within
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« Be portable and easily transported for distribution.







e Evaporative Cooling
o Pros
m Cools without power
m Requires no electronics
o Cons
m Unreliable
e Active Cooling
o Pros
m Always works with a power source
m Compact Design
m Reliable
o Cons
m Requires a power source







Prototype Insulation
15x13x22 cm box

Insulating Materials R value
Expanded polystyrene (EPS) 4
Extruded polystyrene (XPS) 2

Eco friendly Mycelium/Sawdust insulation 3.35
Silicone Gel Adhesive 2.5
Polyethylene 0.65
Nylon 0.65










Peltier Thermodynamics

« Total Heat Transfer Rate from the Peltier Cell through the Copper Plate
kA
q== (T, —T.)
« Heat Rate = Peltier Cooling Effect — Joule Heating —Heat Conduction

Qc = —SIT.+ - I?R+k = (T, — T,)

e Heat on cold side of the Peltier Cell

- (TButk Fluid—=TPeltier Cell Cold)
qc 1 LCopper Plate

hCooling BlockACooling Block "Copper PlateACopper Plate

« Heat on the hot side of the Peltier Cell

- (TPeltier cell Hot= T Ambient Air)
qh LCopper Plate 1

ole

kCopper PlateACopper Plate ; hyeat sinkAHeat Sink




.

rate at room temperature

Surface area 1600mm~2
Peltier Power 48 Watts

Delta T 10K
Thickness(L) 3.9 mm
Thermal Conductivity of Styrofoam .033 W/mK
Thermal Conductivity of copper (k) 401 W/mK
Resistance(R) 1.98 Ohm

Test Peltier + insulation heat transfer 0.838 W/m”2*C
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Figure 3. Chart of Peltier Cell Performance




Battery Formulas & Galculations
Assuming a 12V 50Ah battery

Capacity/Drain=Run time

50Ah/4Ah= 12.5 Hours

*With temperature controller we could
achieve a longer run time by shutting
down the system once optimal
temperature is reached.
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« Have the design simple enough for easy

manufacturing and shipping
« Also ease of replication if needed in the area of disaster

« Preferably manufactured by external company and
distributed to relief agencies such as the UN, =
FEMA, or Field Ready










