Answer Key Pd 1

Thermo

AT Thermo (17)

Directions: Solve the following problem. Show all work. Be neat. Your solution should mathematically
read like an essay.

1) A piece of copper tubing used in plumbing has a length of 60 cm and an inner diameter of 1.5 ¢cm at
room temperature (72°F). When hot water at 185°F flows through the pipe, what is the change in cross-
sectional area?
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Specific heat of water 4,190 J/kg°C Specific Heat of Ice 2,110 J/kg°C
Thermal Conductivity of human flesh 0.5 W/m°C Latent Heat of fusion for water 3.35x10°J/kg

Coefficient of thermal expansion for copper 17x10°%/°C
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2) Determine how much ice at -14°C is required to decrease 350 g of water from 85°C to 5°C. The water
is in a glass container of mass 52g.
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''''''' Specific heat of water 4,190 J/kg°C Specific Heat of Ice 2,110 J/kg°C
Thermal Conductivity of human flesh 0.5 W/m°C. Latent Heat of fusion for water 3.35x10°J/kg

Coefficient of thermal expansion for copper 17x10°%/°C
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3) Assuming the human body has a 4 cm thick tissue layer and a surface area of 1.5m?. Estimate the rate
at which heat is conducted from inside the body to the surface if the skin temperature is at 33 °C. Ignore
the effects of any clothing.
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Specific heat of water 4,190 J/kg°C Specific Heat of ice 2,110 J/kg°C
Thermal Conductivity of human flesh 0.5 W/m°C Latent Heat of fusion for water 3.35x10°J/kg

Coefficient of thermal expansion for copper 17x10°6/°C
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4) An object has an emissivity of 0.75 and an area of 0.22m” How much energy does it radiate outward
at room temperature? (22 °C is room temp)
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Specific heat of water 4,190 J/kg°C Specific Heat of Ice 2,110 J/kg°C
Thermal Conductivity of human flesh 0.5 W/m°C Latent Heat of fusion for water 3.35x10°J/kg

Coefficient of thermal expansion for copper 17x10°/°C
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5) An insulated system takes in 500J of heat and has 2,000 J of work done to it. What is the change in
internal energy of the system?
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Specific heat of water 4,190 J/kg°C “Specific Heat of Ice 2,110 J/kg°C
Thermal Conductivity of human flesh 0.5 W/m°C Latent Heat of fusion for water 3.35x10°J/kg

Coefficient of thermal expansion for copper 17x10%/°C
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6) An ideal heat engine with a Carnot efficiency of 35% takes in heat from a high- temperature reservoir

at 147°C. What is the cold-side temperature measured in °C.
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Specific heat of water 4,190 J/kg°C Specific Heat of Ice 2,110 J/kg°C
Thermal Conductivity of human flesh 0.5 W/m°C Latent Heat of fusion for water 3.35x10°J/kg

Coefficient of thermal expansion for copper 17x10°%/°C
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7) A heat pump removes 2,000 J of heat from the outdoors and delivers 3,500 J of heat to the inside of
the house each cycle. How much work does the heat pump do?

tet
&H"‘M
<—w = ?
B o3

Lcw]

L= (5005

Specific heat of water 4,190 J/kg°C Specific Heat of Ice 2,110 J/kg°C

Thermal Conductivity of human flesh 0.5 W/m°C Latent Heat of fusion for water 3.35x10°%J/kg

Coefficient of thermal expansion for copper 17x10/°C
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8) An air conditioner has a COP of 1.75. What is the power required for the unit to remove 250,000 of
heat in 20 minutes.
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Specific heat of water 4,190 J/kg°C Specific Heat of Ice 2,110 J/kg°C v
Thermal Conductivity of human flesh 0.5 W/m°C Latent Heat of fusion for water 3.35x10°J/kg

Coefficient of thermal expansion for copper 17x10°%/°C




