Group 4 problem 3.41

Three different liquids are in the manometer as shown in diagram
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(a) Derive an equation for P1 – P2 in terms of h1, h2, ρa, ρb, and ρc.

P1 + ρa g (h1 + h2) – [P2] = p2 + ρb g (h1) + ρc g h2 – [P2]              

P1 – P2 + ρa g (h1 + h2) – [ρa g (h1 + h2)] = ρb g (h1) + ρc g h2 – [ρa g (h1 + h2)] 

P1 – P2 = ρb g (h1) + ρc g h2 – ρa g ​ (h1 + h2)
P1 + P2 = ρb gh1 + ρc gh2 – ρa gh1 – ρa gh2
(b) Suppose that fluid A is methanol, B is water, and C is a manometer fluid with a specific gravity of 1.37. 

P2 = 121.0 kPa

h1 = 30.0 cm

h2 = 24.0 cm

P1 = ??? [kPa]

ρa = 0.792

ρb = 1.0

ρc = 1.37

g = 9.8 N/kg 

Solve equation for P1 

(P2) + P1 - P2 = ρbgh1 + ρcgh2 – ρagh1 – ρagh2 + (P2) 

P1 = (ρbgh1 + ρcgh2 – ρagh1 – ρagh2) + P2

P1 = (ρBh1 + ρch2 – ρAh1 – ρAh2)*g + P2
Conversion of kPa to Pa 

	P2 =
	121.0 kPa
	1000 Pa
	= 121000 Pa

	
	
	1 kPa
	


Solve the equation 

	P1 =
	1.00g
	30.0cm
	+
	1.37g
	24.0cm
	-
	0.792g
	30.0cm
	-
	0.792g
	24cm

	
	cm3
	
	
	cm3
	
	
	cm3
	
	
	cm3
	

	10000cm2
	9.8N
	1kg
	+
	121000Pa
	=
	122971Pa
	=
	122.971kPa

	1 m2
	kg
	1000 g
	
	
	
	
	
	


