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Entropy: a thermodynamic quantity 

representing the unavailability of a system's 
thermal energy for conversion into mechanical 
work, often interpreted as the degree of 
disorder or randomness in the system.
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Large changes in KE•
Changes in PE negligible•
Heat transfer is usually very small because the fluid 
does not spend much time in the device

•

No work involved•

Nozzles and Diffusers
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Turbines -> Work out
Compressors <- Work in
Heat transfer is usually negligible because they are well insulated
KE and PE changes are negligible in comparison to enthalpy
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The flow through them may be assumed to be adiabatic (Δq ≌ 0) 
since there is neither sufficient time nor large enough area for any 
effective heat transfer to take place
No work interactions
Δpe ≌ 0
Δke ≌ 0

Therefore, h1 ≌ h2

T1 =T2 if working fluid is an ideal gas
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No work interactions
Δpe ≌ 0
Δke ≌ 0
Δq ≌ 0

h1 ≌ h2

The saturation temperature of water at 20 psia is 
227.92°F. Since the temperatures of all three 
streams are below this value (T < Tsat), the water 
in all three streams exists as a compressed liquid
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Heat exchangers are devices where two moving fluid streams 
exchange heat without mixing

•

When the entire heat exchanger is selected as the control 
volume, Q = 0, since the boundary for this case lies just beneath 
the insulation and little or no heat crosses the boundary

•

Typically involve no work interactions•
Negligible kinetic and potential energy changes (Δke ≌ 0, Δpe ≌
0) for each fluid stream

•

Under steady operation, the mass flow rate of each fluid stream 
flowing through a heat exchanger remains constant.

•
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