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Overview

Pipe Flow Wizard is able to perform four different calculations depending on the known information.

PRESSURE DROP CALCULATION

When internal roughness, internal diameter, length,
fittings, elevation change, and flow rate applicable to a
pipe are known the PRESSURE DROP through the
pipe can be calculated.

The type of flow, Reynold's number, friction factor, and
fluid velocity are also displayed.

FLOW RATE CALCULATION

When internal roughness, internal diameter, length,
fittings, elevation change, and available pressure
applicable to a pipe are known the FLOW RATE
through the pipe can be calculated.

The type of flow, Reynold's number, friction factor, and
fluid velocity are also displayed.

INTERNAL DIAMETER CALCULATION

When internal roughness, length, fittings, elevation
change, available pressure, and flow rate applicable to
a pipe are known the MINIMUM INTERNAL DIAMETER
of the pipe can be calculated.

The type of flow, Reynold's number, friction factor, and
fluid velocity are also displayed.

PIPE LENGTH CALCULATION

When internal roughness, internal diameter, fittings,
elevation change, available pressure, and flow rate
applicable to a pipe are known the MAXIMUM LENGTH
of the pipe can be calculated.

The type of flow, Reynold's number, friction factor, and
fluid velocity are also displayed.

Pipe details & Metric O Imperial Eesults (Find pressure)
Internal roughness Pipe materisl Flow type
[ 0046 mm |steel ~| [ Turbulert
Internal dismeter Reynold's number
25000 mm 2% dism? G4583
Length Friction factar
100000 m @ 5 0.025
Elevation change Fluicd velocity
| 0.000 m |R|se ﬂ 3395 mis
Fiow 3| Al Pressure drop
| 100000 [imin | | 5949 [bar |
iater | 4
3 ll Calculste pressure drop |
Centistokes 1.000
Relstive density 1.000 =i B &
Pipe details & Metric 7 Imperial Eesults  (Find flow)
Internal roughness Pipe matetisl Flowy type
| 0046 mm [stesl ~| | Turbulert
Internal dismeter Reynold's number
25000 mm 2 diam? 106206
Length Friction factor
100000 m @ o 0.024
Elevation change Fluid velocity
[ 10 om |Rse | 4248 mis
Avzilable pressure Flovy &
| 100 [mha  ~] | 125421 [imin |
Wiater | | =
&l Calculate flovy |
Centistokes 1.000
Relative: density 1.000 = B &
Pipe details & Metric " Imperial Fesults (Find diameter)
Internal roughness Pipe material Flowe type
| 004E mm [stesl | | Turbulert

Length

Reynold's number

10000 m @ none 42702
Elewvation chance Friction factar
| 0000 m o |Rise | 0.025
Ayailable pressure Fluicd velocity
| 10000 [mha ] 4157 mis
Flowy ﬂ in. internal pipe dismeter
| 100000 imin | 2513 mm
\ater | 1l

& l“ Calculste pipe dismeter |

Centistokes 1.000
Relative density 1.000 = Jd =
Pipe details 0 Metric 7 Imperial Results (Find length)
Irternal roughness Pipe materisl Flovy type
\ 0046 mm |steel ~| | Turbulent
Internal diameter Reynold's number

25000 mm =% diem? | B none 53480
Elevation change Friction factor
\ 0000 m [Rise <] 0025
Lvailable pressure Fluid velacity
\ 10000 |mhd v 3395 mis
Flow ﬂ& Max. pipe length
\ 100000 [umin ~| 17138 m
Wiater ‘ -

& il Calculate pipe length |
Centistokes 1.000
Relative denaity 1.000 =2 & Za

Pipe Flow Wizard will calculate results for LIQUIDS or COMPRESSED GASES. |Vsatmm %L"DE
A database of viscosity and density for a number of common fluids is included. R ety 1,000

|Me‘thane (CH4) 30°C (86.0°F) é% i

Centistokes 17 565
Gaz density kagn® 0645

Back to contents. . . .



http://www.pipeflow.co.uk

Pipe Flow Wizard help

www.pipeflow.co.uk

page 3

Single / Four page layout

Pipe Flow Wizard allows all four calculations
screens to be displayed at the same time.

Click the single panel tool button or the four panel
tool button to select the type of display preferred.

When only the result of one calculation is needed
a single page layout can be chosen, the
appropriate calculation page may be selected by
clicking a calculation tab.

Pressure Drop Calculation

Set the following values :

1*. Internal roughness of the pipe.

2*. Internal diameter of the pipe.

3 . Length of the pipe.

4*, Valves, bends, and other fittings in the pipe.
5 . Elevation change of the pipe (Rise or fall).

6 . Flow through the pipe.

7 . Select flow rate units from drop down list.

8 . Select pressure units from drop down list.

9

. Change the fluid data : Name, viscosity, density

The internal diameter will always be reset
to 25mm (0.984252 in), if the Pipe Flow
W zard program has not been registered.

Click 'Calculate pressure drop' to display :
Flow type.

Reynold's number.

Friction factor.

Fluid velocity.

Pressure drop. (Change units if required).

NOTES:

1*. Select a pipe material from the drop down list to set
a common value for internal roughness of the pipe, or

enter your own preferred value.

2*. Use 'diam?' button to assist in setting the internal
diameter of the pipe, or enter your own preferred value.
4*, Click the 'Valve' button to show the pipe fittings entry

screen.

Back to contents. . . .
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) colculste pressure chap
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Pipe details * Metric " Imperial Results (Find pressure)
Internal roughness PFipe material Flore type
| 0046 mm [steel | | Turbulent
Internal diameter Reynald's number
25000 mm :i diam? 84883
Length Friction factor
100,000  m @ 5 0.025
Eleration change Fluid welocity
| 0000 m |Rise x| 3395 mis
Flawy ﬂﬂ Pressure drop
| 100000 [umin | | 5948 [par  +|
Mater | /|
| & l‘ Calculate pressure drop |
Centistokes 1.000
Relative density 1.000 = H Z
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Flow Rate Calculation

Set the following values :

1*. Internal roughness of the pipe.

2*. Internal diameter of the pipe.

3 . Length of the pipe.

4*, Valves, bends, and other fittings in the pipe.

5 . Elevation change of the pipe (Rise or fall).

6 . Available pressure at inlet of the pipe.

7 . Select pressure units from drop down list.

8 . Select flow rate units from drop down list.

9. Change the fluid data : Name, viscosity, density
The internal diameter will always be reset

to 25nm (0.984252 in), if the Pipe Flow
W zard program has not been registered.

Click 'Calculate flow' to display :
Flow type.

Reynold's number.

Friction factor.

Fluid velocity.

Flow rate. (Change units if required).

NOTES:

1*. Select a pipe material from the drop down list to set
a common value for internal roughness of the pipe, or

enter your own prefered value.
2*. Use 'diam?' button to assist in setting the internal

diameter of the pipe, or enter your own preferred value.
4*, Click the 'Valve' button to show the pipe fittings entry

screen.

Internal Diameter Calculation

Set the following values :

1*. Internal roughness of the pipe.

2 . Length of the pipe.

3*. Valves, bends, and other fittings in the pipe.
4 . Elevation change of the pipe (Rise or fall).
5. Available pressure at inlet of the pipe.

6 . Select pressure units from drop down list.

7 . Flow through the pipe.

8 . Select flow rate units from drop down list.

9. Change the fluid data : Name, viscosity, density
The pipe length will always be reset to

10.000 m (32.808 ft), if the Pipe Flow
W zard program has not been registered.

Click 'Calculate pipe diameter' to display :
Flow type.

Reynold's number.

Friction factor.

Fluid velocity.

Minimum internal pipe diameter.

Back to contents. . . .

Pipe deatails * Metric " Imperial Results  (Find flow)
Internal roughness Fipe material Florwy type
| 0046 mm [steel | | Turbulert
Irternal diameter Reynold's numkber
25000 mm ¥ diam? 108208
Length Ftiction factor
100,000 m @ 2 0.024
Elervation change Fluid velocity
| 10 m |Rise v 4245 mis
Available pressure Flone ﬂ
| 100 mhe ~| [ 125121 iimin =l
ister | / -
| & ll‘ Caloulate flow |
Centistokes 1.000
Relative density 1.000 =B Zn

(L

Pipe details @ hetric O Imperial Results (Find diameter)
Internal roughness Fipe material Flaswy type
| 0048 mm [steel | | Turbulert
Length Reynold's number
10000 m @ none 22702
Eleration change Friction factor
| 0000 m |Rise v 0025
Available pressure Fluid welocity
| 10.000 [mhd  ~| 4157 mis
Flowny ﬂ Min. internal pipe dismeter
| 100000 [inin | 22513 mm
Wster | |
| 3}‘ lt Calculate pipe dismeter |
Certiztokes 1.000
Relative density 1.000 =i Zn
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Internal Diameter Calculation (cont.)
NOTES:

1*. Select a pipe material from the drop down list to set
a common value for internal roughness of the pipe, or

enter your own preferred value.

3*. Click the 'Valve' button to show the pipe fittings entry

screen.

Pipe Length Calculation

Set the following values :

1*. Internal roughness of the pipe.

2*. Internal diameter of the pipe.

3*. Valves, bends, and other fittings in the pipe.

. Elevation change of the pipe (Rise or fall).

. Available pressure at inlet of the pipe.

. Select pressure units from drop down list.

. Flow through the pipe.

. Select flow rate units from drop down list.

. Change the fluid data : Name, viscosity, density
The internal dianmeter will always be reset

to 25mm (0.984252 in), if the Pipe Flow
W zard program has not been registered.

O oo~NooOhs

Click 'Calculate pipe length' to display :
Flow type.

Reynold's number.

Friction factor.

Fluid velocity.

Max. pipe length.

NOTES:

1*. Select a pipe material from the drop down list to set
a common value for internal roughness of the pipe, or

enter your own preferred value.
2*. Use 'diam?' button to assist in setting the internal

diameter of the pipe, or enter your own preferred value.
3*. Click the 'Valve' button to show the pipe fittings entry

screen.

Back to contents. . . .

Pipe details & Metric " Imperial Results (Find length)
Internal roughness Fipe material Flowy type
| 0048 mm [steel | Turbulert
Internal diameter Reynold's number

25000 mm =5 diam? | [ none Ga4a0
Elevation change Friction factor
| 0000 m |Rise v 0025
Available pressure Fluidl velocity
| 10000 |mhd  +| I3 mis
Flovwy ﬂ& Iz, pipe length
| 100000 [inin | 17136 m
Wiater | Al o
| & l" Calculate pipe length |

Centistokes

41.000

Relative density

1.000

ElEIEEE
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Internal roughness of pipe

The internal roughness of the pipe can be set by

amending the value in the input box.

Common values for the internal roughness of some
pipe materials can be entered by selecting a pipe
material from the drop down list provided.

The entry value will be displayed in mm if the 'Metric

radio button' has been selected or inches if the 'Imperial

radio button' has been selected.

The following are common values normally used as the
internal roughness for various pipe materials :

Tube Material mm (Metric)  inch (Imperial)
Steel tube 0.0460 0.001811
Galvanised steel 0.1500 0.005906
Copper 0.0015 0.000059
Glass 0.0001 0.000004
Neoprene 0.0818 0.003219
Reinforced PVC 0.1400 0.005512
Rigid PVC 0.0050 0.000197
Spiral wire reinforced 1.0000 0.039370
Concrete 0.2600 0.010236
Cast iron 0.4000 0.015748
Polythene 0.0010 0.000039
Wood stave 0.1800 0.007087

Internal diameter of pipe

The internal diameter of the pipe can be set by
amending the value in the input box.

The internal diameter of certain pipe size types may be
entered by selecting a value from the internal diameter
data screen. Click the 'diam?' button to display the
internal diameter data screen.

Select an item from the 'Pipe diameter listing' to copy
the data to transfer boxes at the top of the screen
Click 'Use this data' to transfer the data to the
appropriate calculation screen.

The 'Pipe type' drop down list and the 'Nominal
diameter' drop down list at the bottom of the screen
may be used to navigate the 'Pipe diameter listing'.

New entries may be added to the 'Pipe diameter listing" :

Amend the data in the 4 transfer boxes at the top of the

screen and click 'Add this data to list', the new data will be

added at the top of the 'Pipe diameter listing'.

User entries may be removed, select the appropriate entry

and click 'Remove user entry'.

Back to contents. . . .

Pipe details

Internal roughness

" Metric  { Imperial

Pipe material

| 0.0818  mm

|Neoprene j

Internal diameter

23000 mm

Length

10000 m

Elevation change

000 m

Flowe (un-compressed volume

atesl

galvanized steel
COPREr

glazs

Reinforced PYC
Rigicl P4

Spiral wire reinf.
cast iron
concrete
polyethens F

100,000 itre,

weood stave ar
Other

Pipe type Mair:

Interral Internal
al dismeter  Diameter mm Diameter inch

ANS] sch 40 (Stel) Stee! 100"

Pipe diameter listing

26645 1.043

5 Us= this data
EE® Ac this deta to list

ANS! sch 10 (Std) Steel 300"
NSl sch 10 (Std) Steel 350"
ANSI sch 10 (Std) Steel 200"
ANSI3ch 10 (Std) Steel 500"
ANSI sch 10 (Std) Steel £00"
ANSIsch 10 (Std) Steel &.00"

NSl sch 40 (Std) Steel 19"
ANSI sch 40 (Std) Steel 1"
sch 40 (Std) Stesl kg
sch 40 (Std) Stesl 1w
Stoh) Stesl 34"
51 sk Stel) Steel 00"
5ch 40 (Std) Steel 135!
4NS) sch 40 (Std) Steel 150"
ANSI sch 40 (Std) Steel 200"

ANS) sch 10 (Std) Steel 1000 264 868 10420
ANS! sch 10 (Std) Steel 12000 4706 12380

82804 3260 A

95.504 3760
108.204 2260
134493 5295
161485 8357
211.557 8329

6833 0269
a246 0364
12522 0433

15799 0822
0.824
26645 049
35.052 1.380

40634 1510
52502 2067 & X Cancel-donot use data

ANSlsch40 (St Steel | [1.00"

E|
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Fittings on the pipe

The type and quantity of various valves and fittings
associated with the pipe can be set by amending the
values on the 'Pipe fittings' screen.

Click the 'Valve' button to display the 'Pipe fittings' screen.

Enter the quantity of bends, fittings, valves etc. in the
appropriate input boxes, click 'OK' to return to the
calculation screen.

The total quantity of fittings will be displayed on the 'Valve'
button, on the appropriate calculation screen.

If the fitting type required is not displayed an appropriate
entry in the other 'K' factor input box can be used to
include the pressure drop of the fitting in the calculation.

Where two or more of these fittings are required the 'K’
factor for each fitting should be added together and the
total 'K' value should be entered.

When a 'Find diameter' calculation is carried out, it may be
necessary to first estimate the pipe diameter to allow the
'K' factor to be established (perform the calculation without
the 'K' factor data to estimate the pipe diameter).

Generally the effect of pipe fittings are considered as
minor losses.

The pressure loss of a fitting (m hd or ft.hd) is calculated
using the 'K' factor as shown here where :

v = fluid velocity (m/s or ft/s)

g =9.806 m/s? or 32.174 ft/s?

One occasion the pressure loss of a fitting is expressed as
an 'Equivalent length' of pipe.

Pipe Flow Wizard does not allow the use of equivalent
length of pipe.

The 'K' factor of a fitting may be calculated from the
‘Equivalent length' (Eq.) (in m or ft.) if the friction factor (ff)
and the Internal diameter (i.d.) (in m or ft.) is known.

The 'Equivalent length' and ‘Internal diameter' must be in
the same units to calculate the 'K’ factor.

Back to contents. . . .

f] Pipe fittings

rigid pipe fittings flexible pipes
R RN B A
stnd lancy nine elbow return Flexible
bend bend bend 45" bend Bend
S S O O | O | |
& B R 3 O
through  branch  strainer  reducer  expander
tee tee (one size) (one size) Loops
NS I O O | O | | S
[61 01 O3 [ — &
ball ball check check check Barb
reduced  full hore Swing water lift Connectar
I I O O | O | |
e R s o e
gate globe globe buttertly  other Thin wall tube
valve walve angled stnd 'K factor Connector
O o =
[too =] J1o0 | fioo +| |1o0 ﬂ;sgﬁ%

Ryctearal | [ ok |

_ v
hdloss_2 g
_ Eq. ff
]
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Change the fluid data = (ol
The fluid data may be changed by clicking the '‘Change ET;Z“ZW \TEEE

fluid' button to display the Fluid data base screen.

Select an item from the 'Fluid data listing' to copy the  [ErTrErmr—— X
da_ta to transfer boxes at the top of the screen i ek Wi an
Click 'Use this data' to transfer the data to the fricter pocem | tomwe 0w g usets dus
appropriate calculation screen.
:‘I:":ld e QU:C (ES:F) 1.130000 1033000 A i
New entries may be added to the 'Fluid data listing' : G e SE R
Amend the data in the 4 transfer boxes at the top of the | |z | 2 LT | :
screen and click 'Add this data to list', the new data will | sxxa PRI [T
be add_ed to the 'F|Ui_d data listing’, the new list will be St %) 20 (6T 2amo0 140000
sorted in to alphabetical order. S 2 o6y Toseon o senone
Trichloroethylene 20°C (B8°F) 0.960000 1.463000
" 1.307000 1.000000
User entries may be removed, select the appropriate N R, R
. ' ' Wiscosity relationship :  Centistokes = Certipoise F Density
entry and click 'Remove user entry'.

The 'Liquids’ or 'Gases' radio buttons may be used to
display either Liquid or Gas data listings (Selecting
'‘Gases' will change the nature of the calculation, and
you may need to re-assess the flow rate value to be
used).

The LIQUID data base includes 'Kinematic viscosities'
in Centistokes and Density in kg / m3x 10-3

The density value is also known as RELATIVE
DENSITY (formerly this value was known as Specific
Gravity).

see ... VISCOSITY and DENSITY UNITS

Back to contents. . . .
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Change the gas data
. . . 1 ertistokes 7 Se]
The fluid data may be changed by clicking the ‘Change T e
gas' button to display the Fluid data base screen.
Select an item from the 'Fluid data listing' to copy the  [ErTrErmr—— X
data to transfer boxes at the top of the screen — ik M o L
Click 'Use this data' to transfer the data to the for precen [ st | 1 usets deo
appropriate calculation screen. B e =ERE
::Id e U'.C(SQ'.F) 13.300000 1293000 A i
Click 'Change Temp.' button to show approximate e — o
properties of some gases at other temperatures. . pLaidses e M e—
Bir B0°C (140°F) 13.900000 1.080100 e ———————
Air 70T (158°F) 19.900000 1.029200 iAIr Select air defaults i
. f . . . f A?r ED:C 4] ?E:FJ 20900000 1.000062
New entries may be added to the 'Fluid data listing' : o o deoo e
Amend the data in the 4 transfer boxes at the top of the | [smneo 2 o6y st 1 canono
. f . . f . Car:bon monoxide EU:C (EE:F) 15106000 1.164000
screen and click 'Add this data to list', the new data will | - By fecomm  Dimw
Methane 20°C (B8°F) 16.485000 DEE7O00 s x Cancel - do not use data

be added to the 'Fluid data listing’, the new list will be
sorted in to alphabetical order.

User entries may be removed, select the appropriate
entry and click 'Remove user entry'.

The 'Liquids' or 'Gases' radio buttons may be used to
display either Liquid or Gas data listings (Selecting
'‘Gases' will change the nature of the calculation, and
you may need to re-assess the flow rate value to be
used).

The GASES data base includes 'Kinematic viscosities'
in Centistokes and Density in kg / m3

see ... VISCOSITY and DENSITY UNITS

Gas data at other temperatures

Approximate gas data at other temperatures may be
calculated by clicking the 'Change temp.' button to
display the 'Approximate properties of some gases'
screen.

Select a gas type and temperature from the drop down
lists, to display the calculated gas data.

Click 'OK - Use this data' to transfer the data to the
Fluid data base screen.

Back to contents. . . .

Wiscosity relationship :  Centistokes = Certipoise F Density

Approximate properties of some gases g|

Inclividual
Gas constant

=|H 189

Gaz
|Carbon dioxide (COZ)

Temperature

Kinematic viscosity
5675
Dynamic viscosity
15.248

Density

1.755

| W Ok - Use this data |

mts 1 1078
[Centistokes)

Pasx10-6
[Centipoise x 10%)

gy

X cancel |
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Viscosity and Density units

Density p
p = kg/m?3
Water @ 20°C has a density of 998 kg/m?®
or  0.998 kg/m?x 102 (Relative Density)

p = slugs/ft 3

Water @ 70°F has a density of 1.93 Slugs/ft® Note: Slug = weight/g slug = Ib/(32.174 ft » s?)

Dynamic Viscosity u

p=Paes 1.00 Pa » s = 10 Poise = 1000 Centipoise
Water @ 20°C has a viscosity of 1.00x 102 Paes

or 0.001000 Pa s

or 1.00 Centipoise

p=lbes/ft?
Water @ 70°F has a viscosity of 2.04 x 105 b es/ft2
1.000 Ib ss/ft” = 47880.26 Centipoise

Kinematic Viscosity v

v=m7s 1.00 m7%s = 10000 Stokes = 1000000 Centistokes
Water @ 20°C has a viscosity of 1.004 x 10® m%s

or 0.010040 Stokes

or 1.004000 Centistokes

v = ft¥s 1.00 ft¥s = 929.034116 Stokes = 92903.4116 Centistokes

Water @ 70°F has a viscosity of 10.5900 x 10 ft¥/s
or 1.05900 x 10°° ft%/s
or 0.00983847 Stokes
or 0.98384713 Centistokes

Kinematic Viscosity and Dynamic Viscosity Relationship

Kinematic Viscosity = Dynamic Viscosity / Density v=u/p
Centistokes = Centipoise / Density

Example: p=Paes Substitution : Pa=N/m?2

therefore y=Pae*s=kg/(mes)
p =kg/m 3
Kinematic Viscosity =v=p/p=(kg/(me+s)x 10%) /(kg/ m3)=m? sx 10
Example: nu=1lbes/ft?

p=Slugs/ft* (Note:Slug=1Ib/(32.174 ftes?)
p=Slugs/ft® = (Ib/ft3)/32.174ftes> =((Ib/32.174)«s?)/ft*

Kinematic Viscosity =v=p/p=(lbes/ft2)/(Slugs/ft®) =((lbes/ft2)/(lbes?))eft* =(ft4ft?) e (s/s?)=ft?%s

Back to contents. . . .
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Metric and Imperial unit choice

Pipe Flow Wizard can perform calculations in both
Metric and Imperial units.

Click the appropriate '‘Metric' or 'Imperial’ radio button to
select the units required.

When you select 'Imperial' units, you will be offered the
option to convert the existing values from Metric to
Imperial equivalents, and to select an Imperial flow unit
preference.

When you select 'Metric' units, you will be offered the
option to convert the existing values from Imperial to
Metric equivalents, and to select a Metric flow unit
preference.

If a calculation is to be performed using a gas as the
fluid type, some of the flow unit preferences (such as
gpm) will not be available.

Calculations for gas flow

If a gas is selected as the fluid type, Pipe Flow Wizard
will perform calculations using the un-compressed flow
rate value (together with the standard viscosity and
density of the gas).

The un-compressed volume is also known as Normal
flow, or Free flow.

When the calculation is performed the 'Gas pressure'

data will be used to calculate the '‘Actual flow' through
the pipe, the effect of the pressure on the viscosity of

the gas and the actual density of the compressed gas.
Note : pressure has little effect on gas viscosity.

The 'Actual flow" will be displayed next to the '‘Change
gas' button.

The flow type, Reynold's number, friction factor, fluid
velocity and pressure drop all apply to the compressed
flow rate.

Weight of flow

Sometimes it is useful to know the "Weight of flow'
(This is usually more applicable to gas flow).

To show the "Weight of flow' complete the appropriate
calculation, click the 'Weight' button - a panel with the
weight information will be displayed.

Back to contents. . . .

Imperial equivalents

To convert values to Imperial equivalents

Choose a prefered flovy unit and click convert

x Uze current values | \/ Convert |

3

Metric equivalents @

To convert values to Metric equivalents
Chooze a prefered flove unit and click convert

Convert

X Use current values |

Pipe datails * Metric " Imperial Results (Find pressure)
Irternal roughness Pipe material Florw type
| 00050 mm |Rigid PYC | | Turbulent
Internal diameter Reynold's number
250000 mm o % diam? 55285
Lencth Friction factor
100000 m  # nore 0021
Eleration change Fluid velocity
| 0000 m |Rise v| 4850 miz
Florwy ﬂﬂ [un-compressed volume ) Gas pressure Pressure drop
| 1000000 [itreimin v|| 6000 parg | 0083 bar v |

|Air 20°C (6E°F)

Centistokes
Gas density kgim®

13100000
1.204700

&| m Actual flowy :
142857 ltrefmin

Calculste pressure drop |

= | 8|3 s

Pipe details (" Metric  (+ Imperial Results  (Find length)
Internal roughness Fipe material Floes type
[ 0001811 inch [stesl | [ Turbulent
Internal diameter Reynold's number
0984252 inch g diem?| [ none 457243

Elervation change Friction factor

[ 0000 # [Rise v 0023

Available pressure Fluid velocity

[ 50 [psi v 138327 s
Flovy 1 ﬂ F.reight=12_5?3 lbz fmin_| Gas pressure Max. pipe length

| N—Hoasat [oumn <] [ 87023 psig | 530100
Ammonia (MH3) 37°C (98.6°F) | oy | Actusl flow : 7
| & l' 43 853 cu fimin @ Calculate pipe length |
Centistokes 13692

Gas density koin® 0.669 = - Z
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Max. velocity recommendations

On occasion it may be necessary to choose a flow rate
which does not exceed a certain velocity.

An example : It is sometimes recommended that the
maximum velocity for compressed air distribution is
6 m/s (20 ft/s).

To assist with determining flow rate for these 'Maximum
velocity' instances Pipe Flow Wizard incorporates a flow
rate calculator which uses the current internal diameter

and a fluid velocity to calculate a flow rate.

A flow calculator button is provided on the 'Find
Pressure' and 'Find Length' screens.

Save calculation data

The data associated with a particular calculation may
be saved to a file.

Pipe Flow wizard uses file extensions PW1, PW2, PW3
and PW4 to differentiate between the different types of
calculation.

To save the data to a file - use the 'Save File' tool
button on the current calculation screen.

Cal cul ation data can only be saved
if the Pipe Flow Wzard program has
been regi stered.

Load calculation data

Data associated with a particular calculation may be
loaded from a file. (Which has been saved using Pipe
Flow Wizard).

Pipe Flow wizard uses file extensions PW1, PW2, PW3
and PW4 to differentiate between the different types of
calculation.

To load the data from a file - use the 'Open File' tool
button on the required calculation screen.

Cal cul ation data can only be | oaded
if the Pipe Flow Wzard program has
been regi stered.

Back to contents. . . .

Irternal roughness Rlitn i

0.046 mm [B

Internal diameter

et flow rate

Internal diameter

| 25000 mm

Length

10000 m

Elewation change

000 m

Floi £
N/ 176715 |itre

|Water @ 20°C (55°F)

| Certistokes |

| 25000 mm

Fluid velocity
T mis

Floeay

176715 litredmin

2% Use this data |

x Cancel - do not use data |

T

Pressure drop

| 5949 [pa

]

Calculste pressure drop |

=(a)s 8 s

Pressure drop

| 5349 |ba

-]

Calculate pressure drop |

EGFEr
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Copy data to clipboard

The results of a particular calculation may be copied to
the clipboard.

The data will be copied in tab delimited format (suitable
for a paste operation into an Excel spreadsheet).

The 'Pipe details' and the 'Calculation Results' (if any)
will be included in the copy operation.

To copy the data - use the 'Copy text to clipboard' tool
button on the required calculation screen.

Copy functions can only be used if
the Pipe Flow Wzard program has
been regi stered.

Copy screen to clipboard

An image of a particular calculation screen may be
copied to the clipboard.

The image may be pasted into a word processor or into
an Excel spreadsheet.

To copy the calculation image - use the 'Copy image to

clipboard' tool button on the required calculation screen.

Copy functions can only be used if
the Pipe Flow Wzard program has
been regi stered.

Print a calculation screen
An image of a particular calculation screen may be
printed.

To print the calculation image - use the 'Print screen’
tool button on the required calculation screen.

Print functions can only be used if
the Pipe Fl ow Wzard program has
been regi stered.

Back to contents. . . .

Pressure drop

| 5049 |bar j

. Calculate pressure drop

444

Pressure drop

| 5049 |bar j

Calculate pressure drop |

=/ e 6(a)s

Pressure drop

| 5349 bar v |

Calculate pressure drop |

=/ a8 a(s)
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Pressure drop theory

Fluids in motion are subjected to various resistance's, which are due to friction.
Friction may occur between the fluid & the pipe work, but friction also occurs within
the fluid as sliding between adjacent layers of fluid takes place.

The friction within the fluid is due to the fluid's viscosity.

When fluids have a high viscosity, the speed of flow tends to be low, and resistance
to flow becomes almost totally dependant on the viscosity of the fluid, this condition
is known as 'Laminar flow'.

Fluids which have a low viscosity are usually moved at higher velocities, the flow
characteristics change, small eddy currents occur within the flow, & the friction
between the pipe work and the fluid becomes a factor to be considered.

This type of flow is know as "Turbulent flow'.
It is generally accepted that the ‘changeover' point for these two types of flow, in a
circular pipe, occurs when the Reynolds number (Re) is approximately 2300.

i.e.
Laminar flow ( Re less than 2300)
Turbulent flow ( Re greater than 2300)

It follows that the friction factor for these two types of flow must be calculated, using
different formula's.

Many formula's have been developed to model the flow of fluids.

The use of Colebrook's formula, Darcy & Weisbach's formula, & Reynolds numbers
all contribute to determine the friction factors within a fluid & it's boundary layers.

Friction Factors

Before the pipework losses can be established, the friction factor must be
calculated.

The friction factor will be dependant on the pipe size, inner roughness of the pipe,
flow velocity and fluid viscosity.

The flow condition, whether "Turbulent' or not, will determine the method used to
calculate the friction factor.

The starting point must be to find the fluid's viscosity.

This will be the factor that has most effect on the pipework losses.

The fluid velocity is used in the Reynold's number calculation.

Reynold's Numbers

Reynold's numbers (Re) describe the relationship between a fluid's velocity, the
pipe size and the fluid's KINEMATIC viscosity.

Fluid velocity x Internal pipe diameter
Kinematic viscosity

Reynold's number =

NOTE : KINEMATIC viscosity (not Dynamic viscosity)
must be used to calculate Reynold's Numbers

see ... VISCOSITY and DENSITY UNITS

Back to contents. . . .
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Effect of Relative roughness

The inner roughness of the pipe can create eddy currents.

This increases the friction between the pipe wall and the fluid.

The relative roughness of the inside of the pipe is used in determining the friction
factor to be used.

Inside pipe roughness

Relative roughness = - - -
Inside pipe diameter

Friction Factor Chart

Laminar flow Critical Zone Turbulent flow
= ¥ B
008 T
007 T 0.05000
LTI T 0.04000
0.06 \ ~L 1| R 0.03000
ISR
005 0.02000
\ LR
004 0.01000
[~

003

0.00500

\ [
k
) Relative —
roughnes o

0.00100

0oz

/1]

Friction factor
h [
= N

T 0.00050
L v s
[

|

M 0.00010

F2g

Fend
D Reynold's number Re = vd M
u g =5
T T =T

0.008 . ! teulll 0 oooot
1000 10,000 100,000 1,000,000 10,000,000 100,000,000

The chart above shows the relationship between Reynold's number and pipe friction.

Calculation of friction factors is dependant on the type of flow that will be encountered.

For Re numbers <2300 the fluid flow is Laminar, when Re number is >2300 the fluid
flow is Turbulent.

Laminar flow (Re < 2300) f = 64/Re
Turbulent flow (Re > 2300) 1/sqrt(f) = -1.8 log [ (6.9/Re) + ((k/3.7)"1.11 ]

(where k = inner pipe roughness / inner pipe diameter)

Most commercial applications involve Turbulent flow. In these cases the inner
roughness of the pipework can have a significant effect on the Friction factor.

The Relative roughness is the inner roughness divided by the internal diameter of the
pipe work.

The Friction factor is found by plotting the intersection of Re and Relative roughness,
and reading the friction factor on the left hand axis of the chart.

The Fluid head loss can be calculated once the friction factor is known.

The Pressure drop in pipe work can be calculated from fluid head loss, the density of
fluid and the acceleration due to gravity.

Back to contents. . . .
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Calculate fluid head
Fluid head resistance can be calculated from h = f (L/d) x (v ?/29)

where

h = head loss (m)

f = friction factor

L = length of pipe work (m)

d = inner dia of pipe work (m)

v = velocity of fluid (m/s)

g = acceleration due to gravity (m/s 2)

Calculate fittings head loss

The fluid head resistance through various pipe work fittings can be calculated
when the 'K' factor of the fitting is known. Manufacturers of pipe work fittings &
valves publish 'K’ factors for their products.

Usually a particular type of fitting from various manufacturers have similar 'K'
factors, therefore this computer program tends to use average 'K' factor values.

Fluid head loss of these fitting can be calculated from h = total 'K' x v 2/ 2g

where

h = head loss (m)

total 'K' = total of 'K' factors for each fitting
v = velocity of fluid (m/s)

g = acceleration due to gravity (m/s ?)

Note: If the pipework involves different pipe sizes, this calculation must be carried
out separately for each pipe size, using the appropriate velocity within that pipe
section.

The 'K' value of entry & exit points can be taken as 0.8 and 1.0 respectively to
calculate the head loss attributable to these features.

Calculate total pressure loss

The total fluid head resistance may be used to calculate the pressure required to
overcome the resistance to fluid flow.

Pd=hx p x g/ 100000

where

Pd = pressure drop (bar)

h = head loss (m)

p = fluid density (kg/m3)

g = acceleration due to gravity (m/s ?)

Finally, the fluid is most likely to exit into atmospheric pressure. The difference
between the pressure on the fluid surface during storage & the atmospheric
pressure must be taken into account in determining the pressure drop to be
overcome by a pump.

This difference in pressure may be positive (assisting fluid flow) or negative
(resisting fluid flow).

Back to contents. . . .
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Program Registration

The Pipe Flow Wizard program must be registered to
allow the 'Change Fluid', 'Save', 'Open’, '‘Copy to
clipboard' and 'Print’ functions to operate.

; Pipe Flow
I Wizard

i "What if?” Cales

Find Pressure?
Find Flow?

Find Diameter?
Find Length?

Pipe Flow Wizard
Allows "wWhat if?"
calculations, on gazes
and liquids, to find
pressure, flow, diameter,
ot length, Fluid database

included.

The registration process is easy :

1. Visit www.pipeflow.co.uk to purchase a registration token.

2. Obtain the Product Code from the software
installation - this code is shown on the 'Terms of use'
screen.

3. Use the registration token and the Product Code from
the software installation, to obtain your Registration
Code from the 'www.pipeflow.co.uk' website.

4. Read 'Pipe Flow Wizard - Terms of use' and click the
'Register program' menu option to display the 'User
registration' entry form.

5. Enter your Registration code and click Register
Program.

6. Pipe Flow Wizard is now registered and fully
operational.

Back to contents. . . .

Read More ...

Pipe Flow Wizard - Ters

aaaaaaaaaaaaaaaaaa

aaaaaaaaaaaaaaaaaaaa

Ta licence and fully enable your Pipe Flow software you must buy a P

Your Puchase Token

tration Status' to find this)

= B

payments powered by
WorldPay 3

mpter to ancther ownedt by you witin & singe

in aceordance wih English law, and any dispute rising uncler

User registration

Product code (20650557
Registration code (53528329

To purchase a registration code
Please visit www. pipeflow. co.uk

% Register program )| (% Run trial version |
A

User, registration R|

Product code (20650557

Registration code 53928329

To purchase a registration code
Please visit www. pipeflow. co.uk

This is a registered program o DK
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Moving Pipe Flow Wizard

The Pipe Flow Wizard license allows a user to use the
program on one machine only.

To move the program to another machine the original
program must be un-registered from the current
machine.

The un-register process :

1. To un-register the program choose 'Un-register
program' from the Registration menu.

2. Enter the product code in the 'un-register' box and
click the OK button.

3. Confirm that you wish to un-register the program.

4. Your un-register token will be displayed - make a
note of this number.

Installation and re-activation on another machine

1. Install the Pipe Flow Wizard software on the new
machine.

2. Send email to : info@pipeflow.co.uk

Include details of your un-register token, and request a
new registration token.
A new registration token will be emailed to you.

3. Use the new registration token and the Product Code
from the new software installation to obtain your
Registration Code from the 'www.pipeflow.co.uk’
website.

4. Enter your Registration code and click Register
Program.

5. Pipe Flow Wizard is now registered and fully
operational.

Back to contents. . . .

4 | Pipe Flow Wizard
qgiskration [ENTTS"

www. pi

sl Register Program B

'%‘a Terms b
<| Un-reqgister program ) .
& material
Exit FIpE Flowm wizar stesl

Internal diameter

25000 mm =% diam?

&7 VIEW CART (1 items) () CHECKOUT

aaaaaaaaaaaaaaaaaaaa

Registration Codes
Pipe Flow ‘Wizard

Pipe Flow 3D To licence and fully enable your Pipe Flow software you must buy a Purchase Token,

Your Puchase Token will then allow you

« ‘When you buy a product from this site you will b

Get Registration Code

izl -S|

WoridPay 5

User registration

Praduct code (20850557
Registration code (53928329

To purchase a registration code
Please visit www. pip

£ Register program E

User, registration

Praduct code 20550557

Registration code 53928329

To purchase a registration code
Please visit www. pipeflow. co.uk

This is a registered program
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