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ITU    CIVIL ENGINEERING FACULTY

WATER SUPPLY AND ENVIRONMENTAL SANITATIONPRIVATE 

                        RECITATION 4 — SOLUTIONS


          WATER TRANSMISSION LINES

1st Question:

h = z + hl
z = z2 – z1 = 100 – 25 = 75 m

max. Qday = 1.5 x 150 = 225 lt/ind./day
max. Q day = 225 x 21600 / 86400 / 1000 = 0.056 m3/s.

De = 1.5 √ Q = 0.35 m,

V = Q / A = 0.056 / (0.352 x  / 4) = 0.58 m/s.
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P.S. When D = De, then V ≈ 0.577 m/s.

hl = 0.03 x 0.582 / 0.35 / (2 x 9.81) x 2500 = 3.87 m.







H = 75 + 3.87 = 78.67 m

P = ( Q H / ) x (24 / t) = 1000 x 0.056 x 78.67 / 0.65 x 2 = 13 555 kgf.m/s = 13555/75 = 180.73 HP
2nd Question: 

Q1 = 200 x 30 000 / 86400 / 1000 = 0.0694 m3/s,

Q2 = Q1 x 5 / 3 = 0.1157 m3/s.

V1 = 0.0694 / (0.42 x  / 4) = 0.55 m/s.


V2 = V1 x 5 / 3 = 0.92 m/s.

J1 = 0.03 x 0.552 / 0.4 / (2 x 9.81) = 0.0012

J2 = 0.03 x 0.922 / 0.4 / (2 x 9.81) = 0.0032







HD1 = 1000 – 0.012 x 10000 = 988.44 m

HD2 = 1000 – 0.032 x 10000 = 967.88 m 

HD2 < zD,  so

energy not enough, pump installation is a must!

Find where HGL2 cuts the line:

HGL = 1000- L x 0.0032

zpipe=
940 + (L – 8000) x (37/2000)

When HGL = zpipe,

L =9585.25 m and

zpipe = 969.21 m


Hpump = (977 - 969.21) +

0.0032 x 414.75

          = 7.79 +1.33 = 9.13 m

Ppump =  x Q2 x Hpump / 
    = 1000 x 0.1157 x 9.13 / 0.65

    = 1625.14 kgf.m/s
    = 21.67 HP.


D





HGL2





� EMBED PBrush  ���





977.00





1000.00





  8000 m                                                                       2000 m





B





A





HGL1





940.00





Hpump = 9.13 m





969.21








_931963933

