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Chapter – 2 

Flow in Pipes and Duct 
Eric G. Paterson, Department of Mechanical and Nuclear Engineering, The Pennsylvania State 
University, Spring 2005 

ACMV အင္ဂ်င္နီယာမ်ား အားလုံးမကင္းႏိုင္သည့္ အလုပ္တစ္ခုမွာ ပုိက္ သုိ႔မဟုတ္ Duct 
တစ္ခုအတြင္း၌ အရည္မ်ား (fluid) စီးဆင္းေနျခင္းျဖစ္သည္။ ပိုက္အတြင္း၌ CHW ႏွင့္ cundenser water မ်ား 
စီးဆင္းျခင္းႏွင့္ duct မ်ားအတြင္း၌ ေလမ်ားစီးဆင္းေနျခင္းတုိ႔သည္ ACMV အင္ဂ်င္နီယာ တစ္ေယာက္ 
မလြမဲေသြ သိသင့္သည့္ အခ်က္မ်ား ျဖစ္သည္။  

Flow in the pipe and duct သီအိုရီသေဘာတရားမ်ားကုိအေျခခံ၍ ပုိက္ႏွင့္ duct အရြယ္အစား 
ေရြးခ်ယ္ျခင္း၊ pump အရြယ္အစားေရြးခ်ယ္ျခင္း ပုိက္ႏွင့္ duct တုိ႔၌ ျဖစ္ေပၚသည့္ friction loss (head loss) 
တြက္ ျခင္း စသည့္ အလုပ္ကိစၥမ်ား ျပဳလုပ္ၾကရသည္။ အင္ဂ်င္နီယာတစ္ေယာက္ႏွင့္တစ္ေယာက္ 
ေဆြးေႏြးေျပာဆုိ တုိင္ပင္ ညွိႏႈိင္းရာတြင္ Flow in the pipe and duct သီအိုရီသေဘာတရားမ်ားကုိ အေျခခံ၍ 
ေျပာဆုိၾကသည္။ နားမလည္သူ၊ မေျပာႏုိင္သူသည္ တပန္းရွံဳးသူျဖစ္သည္။ 

Objectives 
(၁) ပုိက္အတြင္း၌ ျဖစ္ေပၚသည့္ laminar and turbulent flow အေၾကာင္းကုိ ခေရေစ့တြင္းက် 

နားလည္ေစရန္ (deeper understanding) ႏွင့္ fully developed flow မ်ားကုိ analysis လုပ္တတ္ေစရန္ 
(၂) Piping network မ်ားတြင္ pipe flow ေၾကာင့္ျဖစ္ေပၚသည့္ major and minor losses တန္ဖိုးမ်ား 

တြက္ခ်က္ျခင္း(calculation) ႏွင့္ လုိအပ္သည့္ pumping power မ်ား တြက္ခ်က္တတ္ေစရန္ 
(၃)  Velocity profile ႏွင့္ flow rate တုိင္းတာနည္း(measurement techniques) မ်ားအေၾကာင္း  
(၄) Duct ႏွင့္ ပုိက္အတြင္း၌အရည္မ်ား (fluid) စီးဆင္းသည့္အခါ ပိုက္အတြင္းနံရံ၌ ထိေနသည့္ fluid 

မ်ားသည္ မေရြ႕လ်ားေပ။ Zero velocity ျဖစ္သည္။ ထုိသုိ႔ျဖစ္ျခင္းကုိ no slip condition ဟုေခၚသည္။ slip 
ျဖစ္ေပၚမႈ မရိွေပ။ တစ္နည္းအားျဖင့္ no slip ျဖစ္ျခင္းေၾကာင့္ velocity သည္ zero ျဖစ္သည္။ 
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၂.၁ Average velocity in a pipe 
(၁) Recall - because of the no-slip condition, the velocity at the walls of a pipe or duct flow is 

zero 
(၂) ACMV system ႏွင့္ fluid mechanic စာအုပ္မ်ားတြင္ ေဖာ္ျပထားသည့္ velocity သည္ 

ပ်မ္းမွ်အလွ်င္(average velocity) ျဖစ္သည္။ Vavg, which we usually call just V 
ေျပာဆိုသုံးႏႈန္းရာတြင္ အဆင္ေျပေစရန္အတြက္ V ဟုသာ ေျပာဆိုေလ့ရွိသည္။ (drop the subscript for 
convenience) 
no-slip condition ျဖစ္ျခင္းေၾကာင့္ shear stress ႏွင့္ပြတ္တုိက္မႈ (friction) ျဖစ္ေပၚသည္။ pipe walls 
တစ္ေလွ်ာက္တြင္ 

  

 
 

 
 

 

 
(For pipes of constant diameter and incompressible flow 
Vavg stays the same down the pipe, even if the velocity profile changes) 
Conservation of Mass အရ 
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ပုိက္၏အခ်င္းမေျပာင္းလဲလွ်င္၊ ဖိသိပ္၍မရႏုိင္သည့္အရည္မ်ားစီးဆင္းမႈ(Incompressible flow) အတြက္ 
ပုိက္တစ္ေလွ်ာက္လုံးတြင္ velocity မေျပာင္းလဲေပ။ 
Vavg တန္ဖုိး မေျပာင္းလဲေပ။ Velocity profile သာ ေျပာင္းလဲသည္။ 
ပုိက္အခ်င္းေျပာင္းလဲသြားလွ်င္, Vavg ေျပာင္းလဲသြားသည္။ Mass flow rate မေျပာင္းလဲေပ။ 
 
For pipes with variable diameter, m is still the same due to conservation of mass, but V1 ≠ V2 

၂.၂ Laminar and Turbulent Flows 

 
Critical Reynolds number (Recr) (flow in a round pipe) အ၀ုိင္းပံု သဏၭာန္ရိွသည့္ပုိက္မ်ားအတြက္ 

Re < 2300  laminar 
2300 ≤ Re ≤ 4000  transitional  
Re > 4000  turbulent 

 
သတိျပဳရန္အခ်က္မွာ ထုိ R နံပါတ္၏ကိန္းတန္ဖုိးမ်ားမွာ ခန္႔မွန္းထားသည့္ တန္ဖုိးမ်ားသာျဖစ္သည္။ 

အတိ အက်ဟု မဆုိလုိပါ။ 
For a given application, Recr depends upon 
Re တန္ဖုိးသည္ ေအာက္ပါအခ်က္မ်ားေပၚတြင္ မူတည္သည္။ 

 Pipe roughness 
 Vibrations 
 Upstream fluctuations, disturbances (valves, elbows, etc. that may disturb the flow) 

 
အ၀ုိင္းပံုသဏၭာန္ မဟုတ္သည့္ ပုိက္မ်ားအတြက္ Hydraulic number တြက္ရန္လုိအပ္သည္။ ထုိ႔ေၾကာင့္ 

rectangular duct မ်ားႏွင့္ circular/round/oval duct မ်ားကုိတြက္ရာတြင္ Hydraulic diameter တြက္ယူရန္ 
လုိအပ္ျခင္း ျဖစ္သည္။ 

 
 

ACMV အင္ဂ်င္နီယာမ်ားလုိအပ္သည့္တြက္ခ်က္မႈမ်ားျပဳလုပ္ရာတြင္ rule of thumb နည္းကို 
အသုံးျပဳႏုိင္သလုိ အေသးစိတ္တြက္ခ်က္မႈ(detail calculation) ျပဳလုပ္ႏုိင္သည္။ 
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အေသးစိတ္တြက္ခ်က္မႈ(detail calculation) ျပဳလုပ္ရန္အတြက္ fundamental engineering 
သေဘာတရားမ်ားကုိ နားလည္သေဘာေပါက္ထားသင့္သည္။ ေက်ာင္းတုန္းက သင္ဘူး တြက္ခဲ့ဘူးသည္။ 
သီအိုရီသေဘာတရားမ်ားကုိ ျပန္ေႏြးသည့္ အေနျဖင့္ အႏွစ္ခ်ဳပ္ေဖာ္ျပထားသည္။ ေက်ာင္းတက္စဥ္က 
အဘယ္ေၾကာင့္ သင္ၾကားရသည္ကုိ မသိခ့ဲလွ်င္ေသာ္လည္း သိထားသင့္သည့္ သေဘာတရားမ်ား 
ျဖစ္ေသာေၾကာင့္ အခန္း (၁) ခန္းအျဖစ္ ေရးသားေဖာ္ျပထားသည္။ 

 

 

Laminar and Turbulent Flows 
non-round pipes မ်ားအတြက္ hydraulic diameter ေအာက္ပါပုံေသနည္းျဖင့္တြက္ယူႏုိင္သည္။ 

 
Dh = 4Ac/P 
Ac = cross-section area 
P = wetted perimeter 

 

 
Example:  open channel 

Ac = 0.15 * 0.4 = 0.06m2 
P = 0.15 + 0.15 + 0.5 = 0.8m 
Don’t count free surface, since it does not contribute to friction along pipe walls! 
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Dh = 4Ac/P = 4*0.06/0.8 = 0.3m 
What does it mean?  This channel flow is equivalent to a round pipe of diameter 
0.3m (approximately). 
 

၂.၃ The Entrance Region 

 
round pipe တစ္ခုတြင္ စီးဆင္းေနသည့္ diameter D ရွိသည့္ flow သည္ laminar သုိ႔မဟုတ္ 

turbulent flow ျဖစ္ႏုိင္သည္။ မည္သည့္ flow ျဖစ္ေစ profile develops downstream over several 
diameters called the entry length Lh. Lh/D is a function of Re. 
ပုံတြင္ ပုိက္၏အစ၌ျဖစ္ေပၚသည့္ Velocity profile တျဖည္းျဖည္းေျပာင္းလဲပံုကုိ ေဖာ္ျပထားသည္။ 

၂.၄ Fully Developed Pipe Flow 

 

၂.၅ Comparison of laminar and turbulent flow 
Fully developed pipe flows မ်ားတြင္ျဖစ္ေပၚသည့္ laminar ႏွင့္ turbulent flow တုိ႔၏အဓိက 

ကြာျခားခ်က္ (major differences) မ်ားကုိ ေဖာ္ျပထားသည္။ 

Laminar 
Can solve exactly (Chapter 9) LF အတြက္ တြက္ခ်က္မႈမ်ား ျပဳလုပ္ရာတြင္ လြယ္ ကူသည္။ 
Flow is steady ျဖစ္သည္။ 
Velocity profile သည္ parabolic ျဖစ္သည္။ 
Pipe roughness သည္ (important) အေရးၾကီးသည့္ အခ်က္တစ္ခုမဟုတ္ေပ။ 
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It turns out that Vavg = 1/2Umax and u(r)= 2Vavg(1 - r2/R2) 
 

 
 

 

Turbulent 
• Cannot solve exactly (too complex) Turbulent flow ျပႆနာမ်ားကုိ အလြယ္တကူ 
တြက္ခ်က္ရန္ မျဖစ္ႏိုင္ေပ။ 
• Flow is unsteady (3D swirling eddies), but it is steady in the mean 
• Mean velocity profile is fuller (shape more like a top-hat profile, with very sharp slope at 
the wall)  
• Pipe roughness သည္ အေရးၾကီးသည့္ (important) အခ်က္ျဖစ္သည္။ 
• Vavg 85% of Umax (depends on Re a bit) 
• No analytical solution, but there are some good semi-empirical expressions that 
approximate the velocity profile shape.  See text  
 Logarithmic law (Eq. 8-46) and Power law (Eq. 8-49) Analytical နည္းျဖင့္ ျပႆနာမ်ားကုိ 
မေျဖရွင္းႏုိင္။ 

၂.၆ Fully Developed Pipe Flow  

Wall-shear stress 

 

 
 
Recall, for simple shear flows u=u(y), we had   = du/dy 
In fully developed pipe flow, it turns out that        = du/dr 
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Pressure drop 

 
 (direct connection) ပုိက္အတြင္းျဖစ္ေပၚသည့္ ဖိအားက်ဆင္းမႈ (pressure drop in a pipe) ႏွင့္နံရံ၌ 

ျဖစ္ေပၚသည့္ SS (shear stress at the wall) တုိ႔အၾကားတြင္ တုိက္ရိုက္ဆက္သြယ္ခ်က္ရွိသည္။ 
 Consider a horizontal pipe မ်ားအတြက္သာ fully developed ျဖစ္ျပီး and incompressible flow 

မ်ားအတြက္ (velocity profile သည္) 
 Let’s apply conservation of mass, momentum, and energy to this CV (good review 

problem!) 
(၁) ပန္႔အရြယ္အစားတြက္ရန္ ေရြးခ်ယ္ရန္အတြက္ ပန္႔ head သိရန္လုိအပ္သည္။ 
(၂) Pump head သိရန္အတြက္ ပုိက္မ်ားတြင္ ျဖစ္ေပၚသည့္ friction loss သုိ႔မဟုတ္ Pressure drop 

တြက္တတ္ရမည္။ 
(၃)  ဖိအားက်ဆင္းမႈ(pressure drop in a pipe) တြက္ရန္အတြက္ velocity profile ၊Turbulent flow  & 

Laminar flow ၊ Law of C M ၊ Law of C စသည့္ သေဘာတရားမ်ားကုိ နားလည္ သေဘာေပါက္ 
သင့္ေသာေၾကာင့္ ဤအခန္းကုိ ေရးသည္။ 

Conservation of Mass 

 

 

 

Conservation of x-momentum 

 

 

Pressure drop 

* Thus, x-momentum reduces to 
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 or 

 
 
 

Energy equation (in head form) 

 
 

 

 

Friction Factor 
 From momentum CV analysis 

 
 From energy CV analysis 
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 Equating the two gives 

  
 

 Head loss ပမာဏကုိ ခန္႔မွန္း(predict)ရန္အတြက္ w ကုိ တြက္ရန္(calculate) လုိအပ္သည္။ How? 
 Laminar flow:  အလြယ္တကူတြက္ခ်က္ၿပီး တိက်သည့္အေျဖ(solve exactly)ရႏုိင္သည္။ 
 Turbulent flow:  rely on empirical data (experiments) လက္ေတြ႕စမ္းသပ္မႈမ်ားမွ ရရိွသည့္ 

ရလဒ္မ်ားကုိ အသုံးျပဳ၍ တြက္ခ်က္ရသည္။ 
 In either case, we can benefit from dimensional analysis! 

Friction Factor 
 w = func( V, , D, )   

 = average roughness of the inside wall of the pipe        
        

 -analysis gives 
 

 

 

 

 

 

 

 
Friction Factor 
Now go back to equation for hL and substitute f for w 
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Our problem is now reduced to solving for Darcy friction factor f 

 Recall 
 Therefore 
 Laminar flow:  f = 64/Re (exact) 
 Turbulent flow: Use charts or empirical equations (Moody Chart, a famous plot of 

f vs. Re and /D, See Fig. A-12, p. 898 in text) 

 
Friction Factor 

 Circular pipe မ်ားအတြက္ Moody chart ကုိ တီထြင္(developed)ခ့ဲသည္။ သုိ႔ေသာ္ non-circular 
pipes မ်ားအတြက္ hydraulic diameter ကုိ တြက္၍ Moody chart ကုိ အသုံးျပဳႏုိင္သည္။ 
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 Colebrook equation သည္ curve-fit of the data ျဖစ္သည္။ တြက္ခ်က္ရာတြင္ အဆင္ 
ေျပလြယ္ကူသည္။ convenient for computations (e.g., using EES) 

 
Implicit equation for f which can be solved using the root-finding algorithm in EES 
 

 Moody chart ႏွင့္ Colebrook equation ႏွစ္မ်ဳိးစလုံးသည္ (accurate) ±15% ခန္႔သာျဖစ္သည္။ 
တိက်မႈရွိသည္။ roughness size, experimental error, curve fitting of data စသည့္အခ်က္မ်ား 
ေၾကာင့္ 

Types of Fluid Flow Problems 
In design and analysis of piping system မ်ား ဒီဇုိင္းလုပ္ျခင္းႏွင့္ ဆန္းစစ္မႈမ်ားျပဳလုပ္ျခင္းတုိ႔ကုိ 3 

problem types are encountered ျပႆနာ (၃) မ်ဳိးခြျဲခားထားသည္။ 
(၁) Determine p (or hL) ကုိတြက္ယူႏုိင္သည္။ L, D, V (or flow rate) တုိ႔သိလွ်င္ 

Moody chart ႏွင့္ Colebrook equation တုိ႔ကုိသုံး၍တုိက္ ႐ိုက္တြက္ယူ(solved directly)ႏုိင္သည္။ 
(၂) Determine V, given L, D, p တုိ႔သိလွ်င္ 
(၃)  Determine D, given L, p, V (or flow rate) တုိ႕သိလွ်င္ 

Types 2 ႏွင့္ 3 တုိ႔သည္ အင္ဂ်င္နီယာမ်ား အမ်ားဆုံးႀကံဳေတြ႕ရေလ့ရိွသည့္ ျပႆနာ(common 
engineering design problem)မ်ား ျဖစ္သည္။  ပန္႔ အရြယ္အစား ေရြးခ်ယ္ရန္ ႏွင့္ ပန္႔စြမ္းအင္သုံးစြမဲႈႏွင့္ 
ကုန္က်စရိတ္ (pumping costs) ေလ်ာ့နည္းေစရန္ အတြက္ ရည္ရြယ္၍ ပုိက္အရြယ္အစား 
ေရြးခ်ယ္ျခင္း(selection of pipe diameters) ျပဳလုပ္လုိသည့္အခါ တြက္ခ်က္ၾကသည္။  
V  ႏွင့္ D  ႏွစ္မ်ိဳးစလုံးသည္ Reynolds number အတြင္းျဖစ္လွ်င္ iterative နည္း (approach) ျဖင့္တြက္ရန္ 
လုိသည္။   

Types of Fluid Flow Problems 
သုိ႔ေသာ္ iteration မလုပ္လုိပါက Explicit relation နည္းကုိ အသုံးျပဳႏုိင္သည္။ They are useful for 

quick, direct calculation အလြယ္တကူ လွ်င္ျမန္စြာ အေျဖကုိ တုိက္႐ိုက္တြက္ လုိပါက အမွား ၂% ခန္႔ ပုိမ်ား 
(introduce an additional 2% error)လာႏုိင္သည္။ 
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Minor Losses 
Piping system မ်ားအားလုံးတြင္ fittings ၊ valves ၊ bends ၊ elbows ၊ tees ၊ inlets ၊ exits ၊ 

enlargements ၊ ႏွင့္ contractions စသည္တုိ႔ ပါ၀င္သည္။ 
ထုိအစိတ္အပုိင္းမ်ား(components) သည္ အရည္မ်ားေခ်ာေမြ႕စြာစီးဆင္းျခင္း(smooth flow of 

fluid)ကုိ အဟန္႔ အတား(interrupt) ျဖစ္ေစသည္။ flow separation ႏွင့္ mixing တုိ႔ေၾကာင့္ ဖိအား 
က်ဆင္းမႈမ်ား ျဖစ္ေပၚ (cause additional losses)လာသည္။ 
 

ထုိအစိတ္အပုိင္းမ်ား (components) ႏွင့္သက္ဆုိင္သည့္ (minor losses) မ်ားတြက္ရန္ 

 
 KL is the loss coefficient.   
 Is different for each component. (အစိတ္အပုိင္း (component) မတူလွ်င္ K တန္ဖုိးကြျဲပားသည္။ 
 Is assumed to be independent of Re. ႏွင့္သက္ဆုိင္မႈမရိွဟုယူဆထားသည္။ 
 Typically provided by manufacturer or generic table (e.g., Table 8-4 in text). 
 ထုတ္လုပ္သူမ်ားက ကက္တေလာက္ထဲတြင္ K တန္ဖုိးမ်ားကုိ ေဖာ္ျပေပးသည္။ 

 

Minor Losses 
Total head loss ထဲတြင္ system ၏ major losses (in the pipe sections) ႏွင့္ minor losses (in 

the components) တုိ႔ပါ၀င္သည္။ 

 

 
 

Piping system အတြင္းရွိ အရြယ္တူပုိက္(constant diameter)မ်ားအတြက္ h L ကို ေအာက္ပါ 
ပုံေသနည္းျဖင့္ တြက္ယူ ႏုိင္သည္။ 
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Piping Networks and Pump Selection 

Pipe networks (၂) မ်ဳိးရိွသည္။ Pipes in series ႏွင့္ Pipes in parallel တုိ႔ျဖစ္သည္။ 

Pipes in series 
Volume flow rate is constant (ထုထည္စီးႏႈန္း မေျပာင္းလဲပါ။) 

Head loss is the summation of parts 
စုစုေပါင္း head loss သည္ အစိတ္အပုိင္းတစ္ခုစီ၌ ျဖစ္ေပၚသည့္ head loss တစ္ခုခ်င္းစီကုိ ေပါင္းထား ျခင္း 
ျဖစ္သည္။ 
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Pipes in parallel 
ထုထည္စီးႏႈန္း(volume flow rate) သည္ sum of the component မ်ားအားလုံးတြင္ ျဖစ္ေပၚသည့္ 

ဖိအားက်ဆင္းမႈသည္ branches အားလုံးတြင္ျဖစ္ေပၚသည့္ ဖိအားက်ဆင္းမႈ(Pressure loss across) 
တူညီသည္။ same 

 
Piping Networks and Pump Selection 

Parallel pipe မ်ားအတြက္ perform CV analysis between points A ႏွင့္ B အၾကား control 
volume ကုိ analysis လုပ္လွ်င္ 
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p သည္ branche မ်ားအားလုံး၌ ျဖစ္ေပၚသည့္ ဖိအားက်ဆင္းမႈတူညီေသာေၾကာင့္ head loss 
တူညီသည္။ branche အားလုံး၌ျဖစ္ေပၚသည့္ 

 
Piping Networks and Pump Selection 
Head loss relationship between branches allows the following ratios to be developed 

 
လက္ေတြ႕အေျခအေန (Real) pipe systems ၏ of non-linear equations ျဖစ္သည္။ Very easy to 

solve with EES! ႏွင့္ အလြယ္တကူတြက္ယူႏိုင္သည္။ 
analogy with electrical circuits မ်ားႏွင့္ ႏိႈင္းယွဥ္၍ေလ့လာပါက ပုိ၍လြယ္ကူစြာ နားလည္သေဘာ 

ေပါက္ႏုိင္သည္။ 
Flow flow rate (VA) သည္ current (I) ျဖစ္သည္။ 
Pressure gradient (p) သည္ electrical potential (V) ျဖစ္သည္။ 
Head loss (hL) သည္ resistance (R) ျဖစ္သည္။ သုိ႔ေသာ္ however hL is very nonlinear ျဖစ္သည္။ 

Piping Networks and Pump Selection 
(က) ACMV piping system မ်ားတြင္ pump မ်ား ပါ၀င္သည္။ 
(ခ) useful head သည္ pump (hpump,u) ၏ functions of volume flow rate ျဖစ္သည္။ တြန္းပို႔ေနသည့္ 

flow rate ေပၚမူတည္၍ pump သည္ အျမဲတမ္း ေျပာင္းလဲေနသည္။ 
(ဂ)  (Operating point of system is where the system is in balance, e.g., where pump head is 

equal to the head losses.) Pump head ႏွင့္ head loss တုိ႔တူညီေနသည့္ အခုိက္တြင္ system သည္ 
balance ျဖစ္ေနသည္။ ထုိတူညီေနသည့္ point သည္ operating point ျဖစ္သည္။ 

(ဃ) Pump curve ကုိ supply curve ဟူ၍လည္း ေခၚဆုိေလ့ရိွသည္။ Pump curve မ်ားကုိ pump 
ထုတ္လုပ္သူမ်ားထံမွ ရရိွႏိုင္သည္။ 
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Pump and systems curves 

 
When using EES, it is easy to build in functional relationship for hpump,u. 
System curve ကုိရရိွႏိုင္သည္။ (determined) analysis of fluid dynamics equations မွ 
Operating point သည္ (intersection) supply ႏွင့္ demand curves တုိ႔၏ ဆုံမွတ္ျဖစ္သည္။ 
အကယ္၍ peak efficiency ရိွသည့္ေနရာသည္ operating point မွေ၀းကြာေနလွ်င္ pump သည္ ထုိ 
application အတြက္ သင့္ေလ်ာ္သည့္ပန္႔မဟုတ္ေပ။ ပန္႔ေရြးခ်ယ္မႈ မွားယြင္းေနသည္။ 
Forms of energy available in water 

 Kinetic energy due to velocity 
 Potential energy due to elevation 
 Potential energy due to pressure 

Velocity Head 
 

Velocity Head = 
g
V
2

2
 

    
g = gravitational constant = 32.2 ft/s2    
when V is 5 ft/s, V2/(2g) is only about 0.4 ft   (usually negligible) 
 
 
 
Elevation Head 
 
Elevation head (gravitational head) = Z 
Height of water above some arbitrary reference point (datum) 
Water at a higher elevation has more potential energy than water at a lower elevation  
 
Pressure Head 
Pressure = force per unit area (e.g., pounds per square inch) 
Pressure head = pressure per unit weight of water 
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h = P /  
h = pressure head , P = pressure 
 = weight of a unit volume of water 
 = 62.4 lb/ft3 = 0.433 psi/ft  
1/  = 2.31ft/psi 
h = 2.31*P (P is in psi; h in ft) 

-End- 

 
 

empty 


