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Name_______ANSWERS____________





Assume your skin temperature as 300 K. 


a)  What is the energy flux emitted by your skin?





�EMBED Equation.3���





b)   Roughly, how much energy is emitted by your skin per second? (You will need the area of your skin for this problem. One estimate is to assume that you are a sphere of diameter equal to 45% of your height.)





For an average height of about 66 in @ 1.68 m. Area = 4p(0.45 h/2)² = 4p[0.45 (1.68 m)/2]².


Area @ 1.8 m². Then, power = flux × area = (0.459 kW/m²)(1.8 m²) @ 0.83 kW





c)  Roughly, how many kilocalories are emitted by your skin per day?





U = power × time = (0.83 kW)(24 h)(3600 s/h) = 7.2 ×104 kJ @ 17,000 kcal





d)   If one milkshake provides 200 kcal, how many milkshakes would you have to drink per day if you were naked in outer space (so you only emit, but do not absorb any radiation), in order to compensate for the energy lost from your skin?





17,000 kcal/200 kcal @ 85 shakes





e)   Why do you suppose it is biologically advantageous for the blood vessels in your skin to constrict when your skin gets cold?





When the blood vessels constrict, less warm blood reaches the skin. The skin temperature drops, and cool skin radiates less than warm skin. The body loses less heat.








