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WORK 
Work is energy in transit, from one thermodynamic system to another

thermodynamic system,  in which the  sole effect of the energy transfer can
be reduced to raising a weight.  Work can also be understood as a force acting
against a resistance through a distance.

Work= Force x Distance
1J=1N x 1 m 1 ft lb = 1 lb x 1 ft
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Work is not a property.

Work is a path function.

Work depends on the 
path taken between the 
initial and final state 
points.

Work is not an exact 
differential.
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HEAT
Heat is energy in transit from one thermodynamic system to another thermodynamic
system due to a temperature difference between the two thermodynamic systems.

1BTU= 1 lb water at 60 F raised 1 degree F.
1 kJ=4.1816 kg water at 15 C raised 1 degree C.
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HEAT AND WORK

Both Heat and Work are:
- energy in transit  
- dependent on the path or process
- ARE NOT exact differentials
- ARE NOT fluid properties
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First Law of Thermodynamics
Examples:Observations:

 wheela braking
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JOULE EXPERIMENT

The First Law is a fundamental observation
of nature, an axiom, which can not be proved
but has never been found to be violated
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First Law of Thermodynamics
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An insulated tank containing 50 cu ft of air at 
150 psia and 90 degrees F is connected to another 
insulated tank of 100 cu ft, assumed to be a complete
vacuum , by a short pipe and valve.  The valve is opened
and the air pressure allowed to equalize between the tanks.

1)What is the initial pressure in the tanks?
2) What is the final temperature in the tanks?
3)  What is the change in enthalpy?
4) What is the work done by the system?
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The thermodynamic system is the mass in the
pressurized tank.There is no mass in the evacuated 
tank and thus no system to transfer heat or work to.
Neither heat or work are transferred to the system
outside the two tanks.  Work=0.  It is given that Q=0


