Assignment 1:  The First Law of Thermodynamics
Send this assignment to Henrik Andren (henand@ltu.se) no later than monday 3 December. 

1
The following equations are two different formulations of the first law of thermodynamics. Compare the second and third term in Equation [i] to the same terms in Equation [ii] and show that the two equations can be equivalent. 
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[ii]

2
Divide the term dW/dt in Equation [i] into at least 3 parts and explain what they mean. 

3
A room has a relatively small opening either at the ceiling or the floor level. A fire in the room develops energy at the rate of 
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 kW. Derive, from Equation [1], an expression for dP/dt and the mass flow rate out of the room as a function of 
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 and a number of other variables. Name the main assumptions. The expression you should arrive at is  
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[iii]
4
Discuss (you don't have to exactly derive) how Equation [iii] can lead to 


a) an analytical expression for the pressure build-up in a hermetically closed room 

b) an analytical expression for the mass flow through an opening, when the opening is either at floor or ceiling level. 
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