You are stuck on Mars (if you would like, you can imagine you are Matt Damon).
Assume that you are growing potatoes in a rectangular airlock attached to the habitat.
Determine the optimal location of three plutonium core heaters buried in the ground
inside the airlock to maximize the number of potato plants that you can grow. Your ability
to survive depends on your PDE numerical solution skills! Assume the following:

• The airlock is 5m wide and 10m long.
• Each potato plant cannot be placed closer than 0.25m to any other plant or wall.
• The Martian soil heat conductivity is k = 1.66 𝑊/
𝑚*𝐾
• The habitat remains at 298K.
• Two sides of the airlock are adjacent to the Martian atmosphere and are exposed
to temperatures of 210K at night and 280K during day
• The remaining side of the airlock is buttressed against Martian soil, which can be
assumed to maintain a constant temperature of 245K.
• You have three different cores that generate q = 9.415 𝑘𝐽/𝑠* , 18.830 𝑘𝐽’/𝑠*m,
and 28.245 𝑘𝐽/𝑠*𝑚. You can model them in 2D as squares with sides of 0.25m.
• The potatoes will only grow if their temperature remains between 275K and 315K
at all times.
• You can simplify the problem by only examining the steady-state temperature of
the top-down view of the 2D cross sectional area of the airlock.
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[bookmark: _GoBack]Include in your report:
1) A project summary detailing your modeling assumptions and key results.
2) The temperature profile (both day and night) inside the airlock before
adding the plutonium core heaters.
3) The temperature profile after adding the plutonium cores.
4) The location of the three plutonium heaters with an explanation of your
choices.
5) The number of potato plants that can grow given the stated conditions.
6) The MATLAB code used to arrive at the solution with sufficient comments
explaining the code and formulation.
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