ENERGY PRINCIPLE

First Law of Thermodynamics

For a given system

dE
=Q-W
dt =Q-

Where:

Q =Heat transferred to the system (poistive sign)

W =Work transferred out of the system (negative sign)

F = (Internal Energy, Kinetic Energy, Potential Energy)

E=U+KE+PE
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ENERGY PRINCIPLE

. . d
Q-W :ag[(u+eK +ep)de+cjs(u +e, +e,)pV

Mass flow rate

2 2

G -W =%ij(u+V7+gz>de+cjs<u+V7+gz>pv-dA
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ENERGY PRINCIPLE

Flow Work

Control
surface

System at
time t + Ar

System at time ¢

The flow of work done by the system at station (2) is given by

W, =F xAl, =(p,A,)xV,At

08/1.2/2010 Dr. Munzer Ebaid



ENERGY PRINCIPLE

The flow of work by the system at station (1) is given by

Wi, = F x Al = (p,Ay) xV,At

Wfl =(p,A)xV, =pV e A

In general form, the work done by the system for a constant velocity

Cs
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ENERGY PRINCIPLE

In general form, the work done by the system for a variable velocity

Shaft Work

Consider Egn.

. . 2 2
Q-W =%ij(u +V7+gz)de+CJ;(u +V7+gz)pVodA

2 2

Q—WS —V\./f =%ij(u +V7+gz)de+cjs(u +V7+gz)pV o dA
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ENERGY PRINCIPLE

I, = [pveda= [B(pv edn)
CS

CS

. . 2 2
g-w, -4 [W+L+092)0dQ+ [u+Z-+g2)pV edA+ [2(pV e dn)
dtCV 2 CSs 2 CSIO

he term enthalpy =h = (u + E]
Yo
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ENERGY PRINCIPLE

Steady Flow Energy Eguation

For steady flow, the flow accumulation equal zero
and if the velocity distribution is constant, then

the Eqn. CRVERE FIRETIRLI OIREESPA hecomes

t
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END OF LECTURE
(1)
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