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 (7.4)

Th&plpemFlg 7.2 is 50 cm in diameter and carries water at a rate of 0.5 m*/s. A[sm

, =40 m, z; =30 m, and p; = 70 kPa gage. %ﬂpuwerlnkﬂﬂmandmm.-__
puwer must be supplied to the flow by the pump if the gage pressure at section 218 tﬂhe-_:
350 kPa? Assume h; =3 m of water and o = oy = 1. HAn

0.05

70057 /a) 258/,

=0, p,=70kPa, p, =350kPa, z, =30m, z,=40m, V, = % _

a,=a,=1 h. =0, D=50cm, h,  =3m

loss

Find: what is the power of the pump in kW and horse power?

Applyving the energy equation between point 1 & 2

\7 2
ZLJ =(hT +&+z2 +a22L +h o
Mech. part pg g Mech. part
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“z (vertical)

E=n @iy
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Example (7.4)

-V
28 o
2 2 2, 2,72 |
_(350-70) kKN/m” _ (255 -2357) m'/8" 40 30m+3m

- thy

0.81 kN/m"’ 9.81 m/s”
=285+0+10+3=415m
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Example (7.5)

At the maxirmm; rate of power generation this hydroelectric power plant takes a dis-
charge of 141_m /5. If the head loss through the intakes, penstock, and outlet works is
1.52 m, what is the rate of power generation?

Elevation = 610 m @ N

\ '-j-f::

Penstock

Powerhouse

Elevation=0 @

Given:Q =141m3/s, h . =152m, a,=a,=1

loss
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ENERGY PRINCIPLE

Applving the enerqgy equation between point 1 & 2

J + hLoss
Mech. part

, =0, p,=0,z,=610m, z,=0, V,=0, ,=a,=1 h =0, p,=p,=0

h,= 610~ 152 = 608.5 m
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END OF LECTURE
(4)
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