2. w For an atmospheric pressure of 101 kPa (abs) de-
termine the heights of the fluid columns in barometers con-
taining one of the following liquids: (a) mercury, (b) water,
and (c) ethyl alcohol. Calculate the heights, including the
effect of vapor pressure, and compare the results with those
ebtained neglecting vapor pressure. Do these results support
the widespread use of mercury for barometers? Why?
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2.19: On the suction side of a pump a Bourdon pressure gage reads 40 kPa vacuum. What is the
corresponding absolute pressure if the local atmospheric pressure is 100 kPa?

1)60 2)80 3)100 4)120 5)140

) Pointer

_ End piece

Link
Quadrant

Dial _Movement

Stem with pres-
_sure connector

f Pressure entry



Absolute pressure is zero-referenced against a vacuum, it is equal to gage pressure + atmospheric pressure.

Pavs = Pyage + Parm = —40 kPa + 100 kPa = 60 kPa



1-3: The compressed air tank has a volume of 0.024 m3.The temperature is
20 °C and the atmospheric pressure is 101.3 kPa. When the tank is filled
with air at a gage pressure of 345 kPa, determine the density of the air and

the weight of air in the tank.



1-3: The compressed air tank has a volume of 0.024 m3.The temperature is
20 °C and the atmospheric pressure is 101.3 kPa. When the tank is filled
with air at a gage pressure of 345 kPa, determine the density of the air and

the weight of air in the tank.

m

|deal gas law: PV = mRT S =p

. i 345 kPa+101.3 kPa 3
P =%r (28, 9—)[(20+273)K] =53 kg/m

kgm
s?

W = pgv = (53%9) (9812 (0.024m?) = 1252 — 125N
=pgV =|53_3 ( )( m?) = 1.



1-31: Nitrogen is compressed to a density of 4kg/m?3 under absolute
pressure of 400 kPa. Determine the temperature in °C.



1-31: Nitrogen is compressed to a density of 4kg/m?3 under absolute
pressure of 400 kPa. Determine the temperature in °C.

P 400 x 103N /m?
T = = 337K

PR (‘”‘9)@96 8 J/kgK)

T, =Ty — 273 = 337 — 273 = 64 °C



1-34: Determine the force of helium within a blimp if its volume is 1926 m3
and the temperature and pressure are 27 °C and 98 kPa, respectively.
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1-34: Determine the force of helium within a blimp if its volume is 1926 m3
and the temperature and pressure are 27 °C and 98 kPa, respectively.

weight =y XV V =1926 m3
y=pg = (i)g = (9§ <) 9-81%)
RT (2.077 X iglg) (27 + 273 K) S
= 1.54 ng2< N ) = 1.54 N/m?
m2s 1kS%m

N
W = 1.54— (1926 m*) = 2966 N
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