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CWR 3201 HYDRAULICS, TEST -1, 10/19/2000
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Formula List:

(1) P—Ppo= 'Y-(Z'ZO); (2) Qin = Qout; (3) Ppower = YQH
(3) 2i+pify +vi°/(28) +hey = 2p4poty + v, 20+ by 4YIF=pQ (u-u)
Water density p=1000 kg/m™3,  water specific density y = 9800 N/m*3
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1). A gate (A-B) is shown in the following diagram. The width of the gate is 5 m.
a) What is the pressure at pomnt A and B of the gate\ (10 points)
b) What are the horizontal and vertical components (magnitude and direction) of hydrostatic force acting
on the gate AB (10 points for horizontal Jorce, and 10 points Jor vertical force)
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[image: image2.png]2) A hydraulic system is shown is the following diagram. Following data are given:

- Atpoint (1) on the water surface: velocity is approximately equal to zero (‘but the flow is not equal to zero);
pressure is equal to zero; the elevation is 10 m above points (2), (3).

- At point (2): the diameter of pipe 4 is 0.4 m.

- Atpoint (3): pressure equals to zero. the diameter of pipe B is 0.2 m. Elevation of point (2) equals to elevation of
point (3).

- Assuming no head loss.

h =10m

pipe A pipe 33
Questions: (15 points for each question)
(A). What is the velocity at point (3),
(B). What is the pressure head (p/y) at point (2)?
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[image: image3.png]3). Given: Q= 1m3/s, the reaction force F = 3,000 N. Find would be the velocity (V) of the jet? (10 points)
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4. A discharge measurement device, Venturi Meter, is shown as follows. Following data are given:
a) Velocity at (1) is equal to 1 m/s, velocity at (2) equals to 1.5 m/s.
b) Specific weight of water passing through the Ventun Meter is equal t0 9.8 KN/m® (), and the specific

weight of mercury (ym) is equal to 133 KN/ m’
c) Assume no head loss.

Question: a) What will be the difference of pressure head between (1) and (2): (p1/yw — P2/Yw )=? (15 points)
b) What will be the manometer reading (h) ? (15 points)
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