FACULTY OF ENGINEERING AT SHOUBRA

Fluid Mechanics [1]

MEC 121
1%t Year- Mechanical Engineering
2"d Term-(2024)

Dr. Samer Beskales o ———

Lecturer at Mechanical Power Eng. Dept.
Faculty of Engineering, Benha University, Cairo, Egypt
website: www.bu.edu.eg/staff/sameraagaiby3

Faculty: https://feng.bu.edu.eg/, University: https://bu.edu.eg/



https://feng.bu.edu.eg/
https://bu.edu.eg/

Fluid Mechanics [1] MEC 121 Lecture 06 - Part [B]: Fluid Statics- Hydrostatic Force

gl A plate (such as a gate valve in a dam, is subjected to fluid pressure
distributed over its surface when exposed to a liquid.
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e EXAMPLE 3-8 Hydrostatic Force Acting on the Door -

S of a Submerged Car "

---------------------- A heavy car plunges into a lake during an accident and lands at the bottom of the ®

---------------------- lake on its wheels (Fig. 3-35). The door is 1.2 m high and 1 m wide, and the top

s edge of the door is 8 m below the free surface of the water. Determine the hydro-

---------------------- static force on the door and the location of the pressure center, and discuss if the

Sl driver can open the door.
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+* Keep in mind the different shapes of the gate surface.

Free Surface

Fluid

Area h.b TR? TRY2 (1/2)b.h (1/2)b.h
M.O.l | (h3.b)/12 (¥4)(7TR%) | =0.1098R* (h%.b)/36  (h3.b)/36
e I e I e z%h  zh

» (hc) is the distance from the centroid of the gate to the free surface
» According to the shape of the gate, select the suitable area and moment of inertia about x- axsis
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~ 3,66 The gate shown is hinged at H. The gate is 3 m wide

st normal to the plane of the diagram. Calculate the force

o required at A to hold the gate closed.

o Peyoh =9810%(1.5)=14715N/mt ¥

o le=10736
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Find the net horizontal force acting
| on the shown cylinder?

Cylinder
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