BIOENG-312 Fluid Mechanics for SV

Series 2 - Solutions

TAs: Cemre Celikbudak, Soroush Rafiei, Sokratis Anagnostopoulos, Ramin Mohammadi, Ellen
Jamil Dagher, Veronika Pak, El Ghali Jaidi, Coline Jeanne Leteurtre

2.4 &3 Blood pressure is usually given as a ratio of the maximum
pressure [ systolic pressure) to the minimuim pressure {diastolic pres-
sure). As shown in Video ¥ 2.3, such pressures are commonly mea-
sured with a ry meter. A typical value for this ratio for
s human would be 120/70, where the pressures are in mm Hg.
(a3 What would these pressures be in pascals? (b) If your car tive was
inflated to 120 nam Hg. would it be sufficient for normal driving?
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2,39 A closed cylindrical eank filled with water has a hem-
ispherical dome and is connected 1o an inverled piping system
as shown in Fig. P2.39. The liquid in the top part of the piping
system has a specific gravity of 0.8, and the remaining parts of
the system are filled with water, If the pressure gage reading at
A Is 60 kPa, determine: (a) the pressure in pipe B, and (b) the:
pressure head, in millimeters of mercury, at the top of the dome
(point C), '
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2-39 (con’t)

@) R -y, (5m)
= bokP- (240 x L )Bm)
= 3.4 x1” 2,
3 W
- }ﬂ B} 30,4»(:: 3;,* e psa
Ay /33% 10% L0
= 0.230 m (_{d_j%n__m) = 230 mm

243 A 3-m-wide, 8-m-high rectangular gate is located at the QZ- o =
end of a rectangular passage that is connected to a large open Pk :

tank filled with water as shown in Fig. P2.¢3. The gate is ’
hinged at its bottom and held closed by a horizontal force, Fy,
located at the center of the gate. The maximum value for
Fyis 3500 kN. (a) Determine the maximum water depth, k.

above the center of the gate that cun exist without the gate

opening. (b) Is the answer the same if the gate is hinged at the
top? Explain your answer,

BFIGURE P2.93
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2-93 (con’t)
For gate h/aé@d at top
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721115, From Eq (1)
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210, The concrete dam of Fig. P2.110 weighs
23.6 kKN/m’ and rests on a solid foundation. De-
termine the minimum coefficient of friction be-
tween the dam and the foundation required to -
keep the dam from sliding at the water depth
shown. Assume no fluid uplift pressure along the
base. Base your analysis on a unit length of the
dam.

- 6 m -
FIGURE P2.110
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2.13) |

2,131 Three gates of negligible weight are used to hold back
water in a channel of width & as shown in F]g P2.,i3] The force
of the gate against the block for gate (b) is R. Determine (in
terms of R) the force against the blocks for the other two gates.
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2.131 (tont )
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2.1%4% |

2.1%4 The thin-walled. 1-m-diameter tank of . 1 e 06m
Fig. P2.14is closed at one end and has a mass of 4 s IR T

90 kg. The open end of the tank is lowered into e o -

the water and held in the position shown by a ' 3.0m

steel block having a density of 7840 kg/m?. As-
sume that the air that is trapped in the tank is
compressed at a constant temperature. Deter-
mine: (a) the reading on the pressure gage at the
top of the tank, and (b) the volume of the steel

block. Open end le
al
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2.4 (con't)

(8) By ezu;h‘bm'um of tank (see frﬂ-b‘od'y-
diagram ), .

T=%4-%
where w; ~ TRNE we::'yxz‘, ana  for
steel blocie
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