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Midterm Problem: Manometer
For the manometer shown in the sketch:

(a) Derive an expression for the pressure
difference 𝑝𝑝𝐴𝐴 − 𝑝𝑝𝐵𝐵 in terms of the column 
dimensions ℎ, 𝐿𝐿 , angle (θ) and the fluid 
specific weights 𝛾𝛾𝑜𝑜𝑜𝑜𝑜𝑜 , 𝛾𝛾𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤

(b) Calculate pressure difference, 𝑝𝑝𝐴𝐴 − 𝑝𝑝𝐵𝐵
in kilopascals (kPa)



(a) Expression for 𝑝𝑝𝐴𝐴 − 𝑝𝑝𝐵𝐵

Starting at point B ①

𝑝𝑝𝐵𝐵 − γ𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤 𝐿𝐿 sinθ + γ𝑜𝑜𝑜𝑜𝑜𝑜ℎ − γ𝑤𝑤𝑜𝑜𝑤𝑤Δℎ𝑤𝑤𝑜𝑜𝑤𝑤 = 𝑝𝑝𝐴𝐴

Rearranging: 

𝑝𝑝𝐴𝐴 − 𝑝𝑝𝐵𝐵 = γ𝑜𝑜𝑜𝑜𝑜𝑜ℎ − γ𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤 𝐿𝐿 sinθ

①①

②②
= 𝑝𝑝2

= 𝑝𝑝1

Pressure change in
air is negligible:
γ𝑔𝑔𝑤𝑤𝑔𝑔 ≪ γ𝑜𝑜𝑜𝑜𝑙𝑙𝑙𝑙𝑜𝑜𝑙𝑙

≈0

Answer

𝐿𝐿 𝑠𝑠𝑠𝑠𝑠𝑠θ

= 𝑝𝑝𝐴𝐴



(b) Calculate 𝑝𝑝𝐴𝐴 − 𝑝𝑝𝐵𝐵 in kilopascals (kPa)

𝑝𝑝𝐴𝐴 − 𝑝𝑝𝐵𝐵 = γ𝑜𝑜𝑜𝑜𝑜𝑜ℎ − γ𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤 𝐿𝐿 sinθ

Specific Weights:  

γ𝑜𝑜𝑜𝑜𝑜𝑜 = 𝑆𝑆𝑆𝑆𝑜𝑜ρ𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑔𝑔 = 0.87 1000 𝑘𝑘𝑔𝑔
𝑚𝑚3 9.81 𝑚𝑚

𝑔𝑔2
= 8530 𝑁𝑁/𝑚𝑚3

γ𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤 = ρ𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑔𝑔 = 998 𝑘𝑘𝑔𝑔
𝑚𝑚3 9.81 𝑚𝑚

𝑔𝑔2
= 9790 𝑁𝑁/𝑚𝑚3

Substituting in the values:

𝑝𝑝𝐴𝐴 − 𝑝𝑝𝐵𝐵 = 8530
𝑁𝑁
𝑚𝑚3 0.44𝑚𝑚 − 9790

𝑁𝑁
𝑚𝑚3 0.35𝑚𝑚 sin 38𝑜𝑜 = 1644 𝑃𝑃𝑃𝑃 = 1.64 𝑘𝑘𝑃𝑃𝑃𝑃

Answer

(at 4oC)



END NOTES
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3D Fluid Simulation with Blender (free open source)
Video Credit: Fattu Tutorials https://youtu.be/HZG6raTnavA
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