Introduction

Autoclave: a pressure vessel used for sterilizing medical
equipment, generally with pressurized steam.

Without a reliable electrical grid, this technology is unable to
function in the same way as in an industrialized country.

Our team partnered with a non-profit, Grupo Fenix, that
Implements engineering solutions to problems in the developing
world.

Two major design considerations: (1) how to achieve/hold
pressure and (2) how to heat the system.

Our solution: Combine a simple/inexpensive pressure cooker
with a rudimentary solar reflector/concentrator.

Our prototypes concentrate between one and two square meters
of solar energy onto a pressure vessel large enough to hold
medium-sized medical tools.
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Objectives & Goals

Create an effective Solar Autoclave for use in rural Nicaragua to
fill the need identified by Non-profit Grupo Fenix.

“An inexpensive, non-electric autoclave that would guarantee
sterile medical instruments in these remote locations”
— Grupo Fenix

Design a product that will consistently sterilize instruments to a
certified standard of 121°C and 15 psi for 30 minutes.

Must be cost effective and feasible for use by local communities.
Achieve a final product by May 2015 (we are nearing this target).

Several volunteers have attempted to achieve this benchmark,
none have succeeded.

During testing we have achieved 90°C, but testing is
incomplete as of this time.

Prototype #1

Heat Transfer Analysis:
Theoretical

Theoretical heating times

Experimental Data Analysis

22-qt pressure cooker with one reflector and insulation, 14 mph winds

Note: Latent heat was accounted
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Eco properties:
Polyethylene Terephthalate (PET)
Global Production, 5.5 x metric ton/yr
main component 10°
Embodied energy, 81-85 Mi/kg
primary preduction
CO, footprint, 3.7~ kg/kg
primary preduction 4.1
Water usage 147~  I/kg

44.2
Eco-indicator 276 millipoints/kg

Maintenance: Spare gasket - $10/2 years

Major Replacement:  Pressure cooker - $35/6 years

Projected Unit Cost of Solar Autoclave

Category Cost % of Total Cost
Mylar Roll $3.78 7.1%
Pressure Cooker $35.45 66.6%
Plastic Swimming Pool $11.99 22.5%
Adhesive $1.96 3.7%
Sterlization Indicator Kit $0.05 0.1%

Total $53.23 100.0%
Sales Price Profit per Autoclave Profit Margin

$75.00 $21.77 29.0%
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