1.41 Figure P1.41 shows a closed tank holding air and oil to which is connected a U-tube
mercury manometer and a pressure gage. Determine the reading of the pressure gage, in Ibf/in.?
(gage). ;I'he densities of the oil and mercury are, 55 and 845, respectively, each in Ib/ft*. Letg =
32.2 ft/s”.

KNOWN: Air and oil are in a closed tank to which a U-tube manometer and a pressure gage are
connected. Densities of the oil and mercury are known.

FIND: the reading of the pressure gage.

SCHEMATIC AND GIVEN DATA:

Pressure
gage

L, =31t
L, =05 ft
L, =0.75 ft

Oil (p = 55 Ib/ft®)

Mercury (p = 845 Ib/ft3)
g = 32.2 ft/s?

ENGINEERING MODEL:
1. The acceleration of gravity is 32.2 ft/s.

ANALYSIS: Ignoring the vertical pressure variation of the air trapped above the oil, the gage
reads

Pgage = Pair — Patm (1)
We also have
Pa = Pair + pog(l—l + LZ) (2)
and
Pb = Parm + pmdL3 3)

Then, since p, = py, EQs. (2) and (3) give

Pair + pod(L1 + L2) = Pam + pmdLs



Pair — Patm = pmdLs — po0(L1 + L)
Pgage = [omLs — po(L1 + L2)]g
Calculating,

ft\‘ 11bf h 1ft? |
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