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Manometers

% Unless mentioned, the following values of fluid characteristics can be used whenever

necessary in solving the questions. yater=9.81 KN/ M®, #nercury=133.42 KN/m® ve pam=98.1 kN

/m?.

Question 1: Find the absolute and gage pressures at point A in the U manometer given below. End
of the tube is open to atmosphere.

-

Water 0.5m
e A .

1 1 0.2m

Solution 1:

At the cross section 1-1, the pressure is the same since the pressure at equal elevations of the same

continuous mass of fluid is the same. The absolute pressure value at point A (Paa) is:

P, =P, +0.7xy, -02xy, —> P =98.1kN/m’ +0.7mx133.42kN /m* -0.2mx9.81kN / m’
P,, =189.53kN /m* Veya Pga00=Pis = Py = Pagage=189.53-98.1—= P,y 00 = 91.43kN / m’

Question 2: In the manometer system given below, the absolute pressure of the enclosed gas is Pgas
= 39.24 kN/m?. Find the horizontal distance X. (3i=7.85 kN/m°).

Gas g
P.=9.81 N/cm?
W v Water
oil “Josm

Water

i~
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Solution 2: At the cross section 1-1, the pressure is the same since the pressure at equal elevations

in a same continuous mass of fluid is the same.

Equality of Pressures at 1-1 level = P,0v= Piaign

p1Le!r= patm * 0'5 X yoil + 0.75)( yw + O'3x ymercurv

ater

= X=223m

pvaghr= X X xvate-r*. Iéas

Question 3: For the given values of d;=30 cm, d3=45 cm, d,=20 cm, find the pressure difference
between points A and B given in the drawing below.

Solution 3
Equality of Pressures at 1-1 level = Dyon= P oo
Piion=Po ¥ G XY e
Porini= Py +d5 X,
P~y =7 (4 +d,x5in45 )=dix¥, = p, - p, =T5.96kN /m’

mercury

e [
oF d, xsm45 Xy, ..o
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Question 4: Taking into consideration the manometer system shown below, find the absolute

e
1

W | —— i
I P,=10.33 t/m’

3m \1/
®A Glycerin - 3 B
P m 5 water
e 4

e F--=-

mercury

Solution 4:

Pressure Equality at neo-surfaces =>  Dii=Dinone V€ DPoioh™ Porie
Paen=P4+ 2x yg]iscrin o Pl g 2x12.36
= Dyon + 3% Vocrewy™ Prion+3%133.42

p 2Right

Prnn= Pam —2-5% 7. =101.34-2.5x9.81

er

p, +2x12.36=101.34-2.5x9.81+3x133.42 = p, =452.34kN/m’
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Question 5: Taking into consideration the manometer system shown below find the pressure
difference Pa — Pg.

Z:=1.6 m, ,=0.7 m, z,=2.1m, z3=0.9 m, z,=1.8 m

y  =133.42kN/m’, y _=9.81kN/m’.
mercury water
2 w,ate,r,,, 2
Be
--@j 3] 3,
il 1
Zy
2 Zo
mercury
2a "
mercury
Horizontal Plane
Solution 5:

Pressure Equality at neo-surfaces =

szpA +K/ater(za - Zl ) = }r/nercuw(Zz - Zl ) + x:ater(ZZ - Z3 ) — ymercurv(zb - Z3)
P, =P, +9.81x(1.6-0.7)-133.42x (2.1-0.7) +9.81x(2.1-0.9) -133.42x(1.8-0.9)

= P, — Ps=286.26 KN/m?
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Question 6: Find the gage pressures at the points A, B, C and D for the composite container system
given below. (The fluid is water and Specific weight of air is neglected).

D
) Im
air
4 [Patm air |2 Tos
03m a alr 1 L. m
& C 0.3 m
1.3m A 4
e 1m
Water
Solution 6:

P.m=0 is considered since we are operating with gage pressure.

P =P, +y x13—P,=0+9.81x1.3— P, =12.75kN / m’

ter

P,=P,-y x1.6—P,=13-9.81x1.6 > P, = -2.94kN / m’

water
P, = P. (Pressure is same at every point in a closed container when at the steady state condition.)

Py =P.-y x1.6-> P, =-03-9.81x1.6 > P, = -18.64kN / m’

Question 7: A pressure increase can be seen due to the pump in the manometer system given

below. The fluid in the manometer is mercury. Other parts of the manometer are filled with water.
Find the pressure difference P-P..

M

762 mrri mercury
T

10m

D=constant Pl P2

D=constant

Pump

Manometer pipes
15m




% \‘fﬁ Faculty of Civil Engineering Fluid Mechanics
;( ji Department of Civil Engineering
: Hydraulics and Water Resources Division
Application and Solutions—III

Manometers

Solution 7:

B-y.x15-7.x(15+10)+y, X +y,  x0.762-y,x0.762-y, X +7 x10=P,
P, +9.81x15-9.81x25+133.42x0.762 - 9.81x0.762 + 9.81x10 = P,
P, - P, = -93.88kN / m®

Question 8: Find the air pressure inside the tank.

Atmosphere
water o
air air -2. S R — --.2_
Tank 30cm 1 [4sem
----------- 3 20cm
10 cm mercury mercury

Solution 8:

Pressure Equality at neo-surfaces = Paen=P 1Right » Poon=Porgnt 3 Puon = Pirion

Py = P +7...%(45-20) -7 x(30-20)+y__x(30-10)

aim water

B, =10+133.42x0.25-9.81x0.10 +133.42x0.20
(I)Tank )Absolute= 156'98kN/m2 (IJTank ) Gage e 58'89kN/m2



