ENERGY PRINCIPLE

he term enthalpy =h = [u + E}
Yo

2 2

Q _Ws = J‘(&"' u, +\%+gzz)pV2dA1 - I(%+u1 +\%+ 9z,)pV,dA,
Al

3 3
&+gz +uij1dA1+ jpvl dA, = I(&+gz2 +U,)pV,dA, + j&dAz
IO Al 2 A2 IO A2 2

3 7/ 3
It iIs common to express the term j%dAz a(\%jA

Substituting for j%dAw(V?jA in Eqn. above and dividing through by

;2

2
—(Q ~W )+(+gz +U +a1V j (pz+gz +U, +a, — ]
Jo, 2 Jo, 2
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Example (7.2

The velocity distribution for Jaminar flow in a pipe is given by the equation

_[L"’]

F

Here ry is the radius of the pipe and r is the radial distance from the center. Determine
V in terms of V. and evaluate the kinetic-energy correction factor a.

2BV interms of V., «

dA = 2nr dr
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dA = 2ty dr
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ENERGY PRINCIPLE

Pump — Turbine Combination

When a compressor and a turbine are connected together,
the resultant shaft work is equal to

Substituting for the above expression in Eqn. below

7 2 7 2
i(Q —V\'/s)+(pl+gzl+u1+ozlvl]=(pz+gz2 +u, +a, VZ)
m o, 2 o, 2

and divide by (g), we have
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ENERGY PRINCIPLE

Rearranging, we have

7 2 7 2
V \%
&+zl+aIL = &+gzz+azi +h oo
Mech. part Mech. part

P9 29 29
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ENERGY PRINCIPLE

Pump Head =h, = Vr:]/—;

Pump Efficiency = 7, = —ve)
(\NP )actual

(\NT )actual

urbine Efficiency =n, = ————

(Wr)
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Example (7.3

A horizontal pipe carries cooling water for a thermal power plant from a reservoir as
shown. The head loss in the pipe is given as

where L is the length of the pipe from the reservoir to the point in question, V is the
nmanvﬂlmlt}'mrhepqpe,andﬂisthedianﬁterufﬂwpipe.lfﬂmpipedianﬂeriszﬂ
cm and the rate of flow is 0.06 m* /s, what is the pressure in the pipe at L = 2000 m?
Assume o = |,

Elevation = 100 m

Elevation = 20 m

L

r

-
-
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—— Elevation = 100 m

Elevation = 20 m

~ 0.02(L/D)V?
loss 29

D =20cm,Q =0.06m%/s,a =1h

., =0, p,=0,z, =100m,

hp =0, h; =0, D=20cm
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~ 0.02(L/D)V* _ 0.02(2000/0,2%)1.19?
1059 29 2x9.81

h

=37.2m

Substituting the values in the energy Eqn., the value of Is found

P2 — 100 - 20 - 0.186-0.0186L = 79.8 — 0.0186L

P2 _798- 372=426m
5

p; = 417.9 kPa
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END OF LECTURE
(3)
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