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APPLICATION DESCRIPTION

HydrauCalc is a software application that allows accurate modeling and calculating of stabilized
flows in piping elements as straight pipes, bends, changes of cross-section, tees, valves,

orifices and more.

HydrauCalc is particularly suitable for pre-projects because it allows to estimate quickly the
pressure losses of the components of a hydraulic installation, and thus to specify the
characteristics of the pumps.

Friction Loss is calculated using the Darcy-Weisbach method, which provides accurate results fo

non-compressible fluids (liquids). This method also provides satisfactory results of reasona

accuracy for compressible fluids (gases) when the flow velocity is not very high.

HydrauCalc is mainly based on well-known and respected references in the field of fluidflow and

pressure drop calculation.
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4

HydrauCalc - © Frangois Corre 2017-2020 14/11/2020




MAINLY REFERENCES

[1] Handbook of Hydraulic Resistance, I.E. Idelchik
[2] Internal Flow System, D.S. Miller
[3] CRANE - Flow of Fluids Through Valves, Fitting and Pipe - Technical Paper No. 410

[4] Pipe Flow - A Practical and Comprehensive Guide, D. C. Rennels, H. M. Hudson
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THE GRAPHICAL USER INTERFACE

6

HydrauCalc - © Frangois Corre 2017-2020 14/11/2020




GRAPHICAL USER INTERFACE

| File Edit Preferences Cakulationmethod Database Tooks
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The graphical user interface is
available in English, French or
Spanish.

From this interface, the user
selects the type of component
he wants to calculate and the
fluid carried in this
component. It also provides
the necessary input data (flyi
and flow characteristics
component geometry).

This interface is intuf
very easy-to-use.
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GRAPHICAL INTERFACE STRUCTURE

| Po———

\l Fluid pane
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Composant pane

The graphical interface is
structured in four main parts:

Q The components bar

Q The fluid pane

Q The component pane

Q The upper part which includes:

0 The information about rele
and calculation method ch

0 Menus and shortcuts b

comment

8

14/11/2020




COMPONENTS BAR
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The vertical components bar
makes it possible to select a
family of components (straight
pipes, bends, changes of cross-
section, tees, pipeline entrances
and discharges, restriction and
measurement orifices, valves, ...)

Selecting a family displays the
available components for th
family in one or more horizo
bars.

The shaded components
development and will
in a future release.

upder
available
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Fluid characteristics

UID PANE

_lFlmd Selection

Fluid: | Water @ 1atm v |«
Ref.: TAPWSIFS7 Reference of fluid
Temperature : | 20| « characteristics
Pressure : 1.013 bar
“\<|F\und Parameters
Density : 998.2061 kg/m? Q
Dynamic viscosity : 0.00100159 N.s/m? (—4] Fluid Characteristics
Kinematic viscosity : LO03HE05  mifs
Selecting the characteristic
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The fluid pane mainly allows:

a Select the fluid

Set the fluid according o the selected
fluid type (temperature, pressure,
salinity, quality, humidity, ...)

Visualize the characteristics of the
fluid (density, dynamic and kinematic
viscosity)

Visualize the evolution
characteristics according
temperature  or  the

(according to the type o
fluid)
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COMPONENT PANE

Geometrical characteristics
Help Info

Moody Chart
i 39.199 kgfs
N 0.0392699
\\\ o
5.0mis  [T5:00028
(Turbulent)
_/, =
< 100 m >
Pressureloss | 217.5654 | kPa
32,4409 m of flid
Complementary results

Designation Symbol value
Hydraulic diameter Dh 100
Pipe cross-section area L] 7853.981
Internal pipe volume 0.7853982
Mass of flid in the ppe: M 783.9892
‘Length / Diameter’ rato 00 1000
Relative roughness a 0.0026
Reynolds number Re 498307.2

F2) Friction factor i 0.0254509
Pressure loss per length unit 3.175654

(based on velodity) 25.4509

Hydrauiic power loss wh 12.47076

o
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The component pane allows you to:

0 Define the geometry of the component

= according to the selected component type
A (inside diameter, length, roughness, ...)
= O Define flow (volume flow rate)
J O Execute the calculation of the component
O Visualize the results
0 Display the Moody diagram correspondi
to the calculation with the calcul
e point (case of friction loss)
: O Access information about the co
O Help (technical documenta of the
— component)
= 0 Info (information on the useof the component)

Other eventually
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Thick-edged orifice

Coefficient of local resistance
Pipe Flow - Guide (2012) - Equation 13.13

COMPLEMENTARY RESULTS

When, in the complementary results, the
variable is preceded by the symbol £,
a simple click on this variable shows

Beta (do/d) = 0.6
Beta (do/d) = 0.9

- Beta (do/d) = 0.71

Feta (do/d) = 0 Bela (do/d) = 0.1 —— Beta (do/d) = 0.2
Beta (do/d) = 0.3 Beta (do/d) = 0.4 Beta (do/d) = 0.5

Beta (do/d) = 0.8

the evolution graph of the variable
with the calculated point.

T T T T
Example :
25 4
— |Uido=2.000E=0+ = Designation Symbol Value Unit /
20l 'E:v;(g:;ug:g;nnf-m Pipe cross-section area A 7853.981 mm?
Orifice cross-section area Ao 962.1127 mm2
Diameters ratio (Do/d) B 0.35 /
o Cross-sections area ratio AojA 0.1225
x 54 Thickness to orifice diameter ratio t/Do 0.2
Pipe Reynolds number MNRe 498307.2
D Orifice Reynolds number NReo 1423735
10 £ T T r— Velodty in vena contracta Ve 65.43075 mfs
22 Jet velocity ratio (Equation 13.4) A 1603054
i oefficent Cth (Equation 13.14) Cth 0.3763061
o5 1L R 2 Boefficient of local resistance (Equation 13.13) Ko 2.34488
Pressure loss coefficient (based on the mean pipe velocity) K 156.2602
Hydraulic power loss Wh 76.56641 kw
00 + + i - + t
00 02 04 06 o8 10 12 14
t/do
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MOODY DIAGRAM

Moody Chart

Relawve roughness

$0.0002
+0.0001
0.00005

0.00001

Flow Characteristics

mean V: 5.0m/s 39.199kgfs
\\ 0.0392699
\ "
/I ;-mn 0.00026
urt
74 m
7 max V: 6.26mfs f

0.000005
0.000001
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When the component is subjected to
friction, the Moody diagram can be
consulted to observe the operating
point (as well as the flow velocity
profile).

Example of a straight pipe:

&
Heb oody Chart /
P ) _
y { 39.199kg/s Ve A
7\ ‘
{f \\w \ mifs f
o — { 100
)'!l -“ sumr‘s L
I | trurbudent) %ﬁi \
N / VAR
100 m
< ' >
Pressure loss 317.5654 kPa
32.4409 m of fuid
/
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MOODY DTAGRAM AND HAZEN-WILLIAMS FORMULA

Moody Chart

Flow Characteristics
o~ imeanV: 1.288mjs 4.9955 kgfs
0.005
\\ -
/f 1.288mfe 0.00023
% (Turbulent) =
—— max V: 1.632mfs f

0.000005
0.000001

A

0.0703
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For the "Hazen-Williams" calculation method for circular
cross-section straight pipes, the Moody diagram shows
the relationship between the roughness coefficient of
the Hazen-Williams formula and the friction coefficient
of Darcy. The diagram also shows the limits of
applicability of the Hazen-Williams formula.

o e Mams roughness coefficent /
120
e ) _—
// ( 49955 kg/s / A /
7\ \
1] \\ mijs f
if .
).—' ‘ e — | 0.0703
i ] 1.288mjs \ ™
\\\ \—/ | (urbuient) —
W / \/ . Y
1 m
< [ >
Pressureloss | 333.9767 | Pa
0.0341 m of fluid
/
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GRID PLOT

1§ Grid plot
Geometry of the grid

D=0.0703m
d=0.015m
S = 0.003881508 m*
5= 0.0001767146 m?*
n=7

s.n = 0001237002 m?
5.n/S = 31.87 %

Cartesian and polar coordinates of the holes

= x (m) ¥ (m) r (m) theta (%)
0.01171666 0.02029336 002343333 60 cg:;;‘:;
2 Q01171667 | 0.002938 | 0.02343333 120
3 -0.02343333 | -2.048607E-09 | 0.02343333 -180
4 001171666 | 0.02029386 | 0.02343333 -120
s 0.01171666 | -0.02029385 | 0.02343333 60
6 002343333 | 409721409 | 0.02343333 0
7 0 0 0 0

For "Grid" components

o

(perforated
plate), the application provides a grid
plot with the coordinates of each hole.

Example of a perforated plate plot:

/

49910 kgfs | K 10E.05
o
mfs A .
< ) 4.092mfs

LB ms ,(7 \ Ny et
(Turbudent) /7 ) N )I\ —oam
kk’_/ A b LY ——

g Y

T—

) ol

Pressureloss [ 1114434 | Pa

11384 m of fluid

/
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THE COMPONENTS
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STRAIGHT PIPES

N

The proposed calculation methods:

0 IDELCHIK

a  Uniform

roughness  walls
equation)

(Nikuradze

— Circular cross-section 0 Nonuniform roughness walls (Colebrook-
White equation)
= = 0  Smooth roughness walls (Filonenko and
Althsul equation)
== = 0 Explicit Darcy friction factor
— Rectangular cross-section 2 MILLER i i
0 Roughness walls (Swamee-Jain equation)
= ] 0 Explicit Darcy friction factor
O HAZEN-WILLIAMS (only circular cross-secti
0 Roughness walls (Hazen-Williams equat;
> Triangular cross-section The proposed calculations:
0O Pressure loss
0 Volume flow rate
0O Length of pipe
/~ 0 Inside diameter (circylar cross-section)
- NS Annular cross-section O Height or width (re€tangular cross-section)
) 0 Height or baseAtriangular cross-section)
- . 17
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BENDS
. The proposed calculation methods:
Smooth bend with circular cross-section
0 IDELCHIK
f ) 0 MILLER
o CRANE
Miter bend with circular cross-section . .
) Q Pipe Flow Guide
Smooth bend with rectangular The proposed calculations:
- cross-section QO Pressure loss
r
L 0 Volume flow rate
Miter bend with rectangular
r cross-section
| 18
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Composite bend 90° with circular
cross-section (4 x 22.5°)

Composite bend 90° with circular
cross-section (3 x 30°)

Composite bend 90° with circular
cross-section (2 x 45°)

Helical tube

HydrauCalc - © Frangois Corre 2017-2020

The proposed calculation methods:

0 IDELCHIK

0O MILLER

0 CRANE

0 Pipe Flow Guide

The proposed calculations:

Q Pressure loss
0  Volume flow rate

19
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CHANGES OF CROSS-SECTION

~ . Sudden expansion

— Sudden contraction sharp

— - Sudden contraction rounded
o . Sudden contraction bevelled

s ~ 6radual expansion

— ~ Gradual contraction

HydrauCalc - © Frangois Corre 2017-2020

The proposed calculation methods:

QO IDELCHIK

O MILLER

0 CRANE

Q Pipe Flow Guide

The proposed calculations:

Q Pressure loss
0 Volume flow rate

20
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ENTRANCE OF PIPELINE

_ 7 . Flush-mounted sharp-edged entrance

- ( Flush-mounted rounded entrance

- ( Flush-mounted bevelled entrance

Sharp-edged entrance mounted at
a distance

~ Sharp-edged entrance mounted at
] an angle

HydrauCalc - © Frangois Corre 2017-2020

The proposed calculation methods:

0 IDELCHIK

0O MILLER

0 CRANE

0 Pipe Flow Guide

The proposed calculations:

Q Pressure loss
0  Volume flow rate

21

14/11/2020

DISCHARGE OF PIPELINE

- Flush-mounted sharp-edged discharge

= Flush-mounted rounded discharge

Sharp-edged discharge mounted at
- a distance

HydrauCalc - © Frangois Corre 2017-2020

The proposed calculation methods:

QO IDELCHIK

O MILLER

0 CRANE

Q Pipe Flow Guide

The proposed calculations:

Q Pressure loss
Q Volume flow rate

22
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JUNCTIONS

— ~—  Combining sharp-edged junction
— ~—  Dividing sharp-edged junction

:,} ﬁ: Symmetric combining sharp-edged
T-junction

= —  Symmetric dividing sharp-edged
A T-junction

HydrauCalc - © Frangois Corre 2017-2020

The proposed calculation methods:

0 IDELCHIK
0O MILLER
o CRANE

The proposed calculations:

Q Pressure loss in each branch

23
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JUNCTIONS (FoLLowIng)

— ~  Combining radiused-edged T-junction

= —  Dividing radiused-edged T-junction

- - Symmetric combining radiused-

Y of edged T-junction
= —  Symmetric dividing radiused-edged
—_— { ~—  T-junction

HydrauCalc - © Frangois Corre 2017-2020

The proposed calculation methods:

0O MILLER
Q Pipe Flow Guide

The proposed calculations:

Q Pressure loss in each branch

24
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RESTRICTION ORIFICES

',».’ Thick-edged orifice
y |

Sharp-edged orifice

.4
a2
-

Bevelled-edged orifice

» ‘;

.

Radiused-edged orifice

HydrauCalc - © Frangois Corre 2017-2020

The proposed calculation methods:

0 IDELCHIK

0O MILLER

0 CRANE

Q Pipe Flow Guide

The proposed calculations:

Q Pressure loss
0  Volume flow rate
0 Orifice diameter

25
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RESTRICTION ORIFICES (FoLLown

New R2020b

Thick-edged orifice
(in transition section)

Sharp-edged orifice
(in transition section)

Bevel-edged orifice
(in transition section)

Round-edged orifice
(in transition section)

SEEEEIL

HydrauCalc - © Frangois Corre 2017-2020

NG)

The proposed calculation methods:

0 IDELCHIK
Q Pipe Flow Guide

The proposed calculations:

Q Pressure loss
0 Volume flow rate
Q Orifice diameter

26
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GRIDS

Thick-edged grid

tiﬂ

O
v

Sharp-edged grid

Bevelled-edged grid

«w /

Radiused-edged grid

=

HydrauCalc - © Frangois Corre 2017-2020

The proposed calculation methods:

0 IDELCHIK
0O MILLER
Q Pipe Flow Guide

The proposed calculations:
Pressure loss

Volume flow rate

Holes diameter

0 00O

Holes number

27
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MEASUREMENT ORIFICES

t Orifice plate flowmeter
i |

( s Nozzle and Venturi nozzle flowmeter
— Venturi tube flowmeter

HydrauCalc - © Frangois Corre 2017-2020

The proposed calculation methods:

o ISO 5167:2003
0 ISO 5167:1991
0 CRANE 1999

The proposed calculations:
Measured differential pressure,
Net pressure loss

Volume flow rate

0O 0O 0o

Orifice diameter

28
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VALVES

*
£

A‘ Y globe valve

A

)
Il val
Ball valve

New R2020b

r Butterfly valve

| N
lj,_; | Globe valve

~1
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The proposed calculation methods:

0 IDELCHIK
0O MILLER
O Manufacturers

The proposed calculations:

Q Pressure loss
0  Volume flow rate

29
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CHECK VALVES

I.» i Swing check valve

Lift check valve

R T

HydrauCalc - © Frangois Corre 2017-2020

The proposed calculation methods:

0 IDELCHIK
O Manufacturers

The proposed calculations:

Q Pressure loss

30

14/11/2020

15



PUMP QUICK DESIGN

New R2020b

Suction lift operation
Tank with pipe ending below the fluid level

Suction lift operation
Free flow from the pipe ending above the
water level

Suction head operation
Tank with pipe ending below the fluid level

Suction head operation
Free flow from the pipe ending above the
water level

The proposed calculation method:

0 KSB Manufacturer

The proposed calculations:

Total Dynamic Head (TDH)
Net Positive Suction Head a
Pressure loss in suction a

0 00O

Pressures at the pum

ableANPSH,)
discharge lines
langes

31
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UNIT SYSTEM SELECTION

[zl§ Unit system selection X

Length unit
ret ) .
Diameter and radius unit
millmeter (mm) v e
Thickness unit
meter (m) v Load unit system
Absolute roughness unit Slunit
meter (m) -

Slunit (€)
Temperature unit
degree Celsius (°C) v Slunit ('C, bar)
frosmrs ok Imperial unit
kioPascal (kPa) ~
Hydraulic load uni CGS untt
meter (m) -

MKpS unit
Velocty untt
meter per second (mfs) v MTS unit
Violume flow rate unt USCS unt
cubic meter per second (m2fs) ~
Mass flow rate unit
kilogram per second (ka/s) ~
Densty unit
Idogram per cubic meter (kg/m?) -
Dynanic viscosty unt.
Newton second per square meter (N.s/m3) v
Kinematic viscosty unt Define unit system
square meter per second (m2/s) 4 Define as userunt 1
Mass unit
kilogram (kg) ~ Define as user unt 2
fomertnd Define as userunt 3
kilowatt (kW) v

Units can be selected:
« individually
+ by unit systems

The user can define his own systems of
units (within the limit of three
systems)

33
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UNITS MODIFICATION

Fluid characteristics

Fluid : |Water @ 1atm [HC] ~
Ref.: IAPWS IF97

Temperature : 20|

Pressure : 101.3

Density : 998.2061 kg

Dynamic Viscosity : 0.00100159 N.sfm?

Kinematic Viscosity : 1.00340E-06 mifs

Geometrical characteristics

Help Calaate

p = ~
/\\ C ===
;'ﬂ,f" I"a \ : o “."

Iy ‘
\ | i s.omfs 79 00026 \
k| / ‘ (Turbulent) ‘m—l
<

100 m

HydrauCalc - © Frangois Corre 2017-2020

The application has a dynamic unit
conversion engine.

The units displayed in the Fluid Pane
and Component Data Panes can be
changed by simply clicking on the unit
displayed.

After selecting a new unit, the value
entered in the input box s
automatically converted to the
unit.

The results will be displaye
current units.

34
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THE DATABASES

HydrauCalc - © Frangois Corre 2017-2020
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DATABASE - FLUIDS

(8§ Fluids database (User tables database : 2 Fluids)

e

Yaws hquids database Perry's gases database  Yaws datab fProp datab: CoolProp datab:
User tables database  Useroisdatabase  HCoisdatabase  HCtablesdatabase  Perry's iquids database
Example 1 - Liquid Mixture Vapor
Fhid definiton Rho &Mu Rho &Ny Fhid informations
T(C)  Rhokg/m?) MuN.sim?) N (m3fs) la] ¥
v
Density 140.65 kgjm*
T 3 20
= = Dyn. Visc. 1.668E-05 N.s/m?
Ki.Visc.  L186E07 mifs
[ Authorize modifications - ks Add fluid to st
@® Densty Dyn. Visc O Kin. Visc. Densty @® Dyn. Visc O K. Visc
Densty fg/m?) Dynamic Viscosty (N.s/m3
ey ] Oyramic Viscontty 2
»

e
“
e

omwy samy

LR 5 B

Wa 0 e w0 e 4

: e [ 100
O gy Temperser 01

HydrauCalc - © Frangois Corre 2017-2020

HydrauCalc has a fluid characteristics
database consisting of several hundred
fluids based on recognized references:

- Perry's Handbook

- Oil products

+ Yaws Handbook

- Coolprop

+ Refprop (coming soon ...)

The user can also define his ow
the form of point tables as a
temperature.

36
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DATABASE - PIPINGS

HydrauCalc - © Frangois Corre 2017-2020

[2l§ Tables of Nominal Diameters
Aluminum Pipes CastlIron Pipes Black and Galvanized Steel Ppes
Steel Piges Stainless Steel Pipes Copper Pipes and Tubes
Steel Pipes - EN 10216 - Serie 1
oN Outside diameter (nm)  Wall Thidness (mm)  Inside diameter (mm)
6 10.2 0.5 9.2
6 10.2 0.6 9
6 10.2 0.8 86
6 10.2 1 8.2
6 10.2 12 7.8
6 10.2 14 7.4
6 10.2 16 7
6 10.2 18 66
6 10.2 2 6.2
6 10.2 23 5.6
6 10.2 26 5
8 135 0.5 2.5
8 135 0.6 12.3
8 13.5 0.8 119
8 13.5 1 L5
8 13.5 12 FERY
8 13.5 14 10.7
8 135 16 10.3
8 13.5 18 9.9
8 135 2 9.5
8 135 23 89
8 13.5 26 83
8 135 29 7.7
8 135 32 71
8 13.5 36 6.3
10 17.2 0.5 16.2
10 17.2 0.6 1%
10 17.2 0.8 156
[ Conver toinch

User database
PVC Plastic Pipes.

Area (mm?)
66.47625
63.6174
59,08818
52.8103
47.78374
43,0085
3.48%
34.21202
30.19078
2463014
19.635
122.7188
118.8232
111.2205
103.8691
96.76913
89.92045
83.32309
76.97705
70.88235
62.21153
54.1062
46.566%
39,59201
31.17253
206.1204
2010624
191.13% v

HydrauCalc has a database defining the
diameters of the main pipe standards.

- Steel piping

- Stainless steel piping

+  Copper piping

-+ PVC piping

+  Aluminium piping

+ Cast iron piping

- Black and galvanized steel pipin

The user can also add his own
tables.

37
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DATABASE - WALL ROUGHNESS'S

Steel pipes

Type of tubes

New smooth ppes.
Centrifugaly apphed enamels
Mortar ned, good finish

Mortar ined, average finish

Light rust

Heavy brush asphats, enamels and tars
Heavy rust

Water mains with general tuberaulations

HydrauCalc - © Frangois Corre 2017-2020

Mier (ndED)  1505167-12003  Fiud Mechanics (ThEd)  Idekchk (3thEd)  Pipe Flow - Guide (2012)

Roughness (mm)
0.025
0.025
0.05
0.1
0.25
0.5

HydrauCalc has a database of values of
absolute roughness of pipe wall from
recognized references:

« MILLER

- IS0 b5167-12003

+  Fluid Mechanics - F. White

- IDELCHIK

+  Pipe Flow Guide
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DATABASE - ROUGHNESS COEFFICIENT

HydrauCalc - © Frangois Corre 2017-2020

HydrauCalc has a database of values of
Hazen-Williams roughness coefficient

T from:
a;:.;‘a? Hydraulic Tables by GARDNER S.
s WILLIAMS and ALLEN HAZEN - 2nd
® Ed. (1914)
39
14/11/2020
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THE TOOLS
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TOOL - CALCULATOR FOR CIRCULAR CROSS-SECTIONS

General Head Drop Formulas

e o for Steady State and Incompressible Fluid
Formulation Numerical application
AP=1/2.6.p.V2 AP ]
C=A.L/d g \
Qv=V.s ~ e
S=n.d*/4 i = _J»

. 8V s |
Qm=p . Qv Q o I
Re=V.d/v  @od
Av=Qv. (p/AP)" S

Cv =41650 . Av
Kv = 36023 . Av
Cv=1.15620 . Kv
=2.8%] Av? ||
Ah = AP / (p - g) / =[ 725155 | froffuug
Wh =AP . Qv '
v=unlp

Reset

O Check the input data

HydrauCalc - © Frangois Corre 2017-2020

The application allows, from known
input data and for circular cross-
sections, to automatically
calculate those that can be
deduced.

It is thus possible to determine the
volume flow rate corresponding,
for example, to an imposed mean
velocity, so as to inform the inpuf
data of the components.

41
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TOOL - CALCULATOR FOR RECTANGULAR CROSS-SECTIONS

General Head Drop F

bee Ik for Steady State and Incompressible Fluid
Formulaton Numerical appication

AP =12 .C.p.V? \P -
t=%.L/dh :
Qv=V.S !

S=a.b & \I;
P=2.(a+b) .
dh=4.S/P =

Qm=p . Qv B b

Re=V .dhl/lv P

Av=Qv . (p/AP) jh :

Cv = 41650 . Av -
Kv = 36023 . Av @ Re - ]
Cv=1.15620 . Kv Ay - [oossns
-=2.82/Av? Cv -
Ah=AP/ (p . Q) e
Wh = AP . Qv B Wh =[ s Jw
VEH / p O Check the input data -

HydrauCalc - © Frangois Corre 2017-2020

The application also makes it
possible, from known input data
and for rectangular cross-
sections, to calculate those that
can be deduced from it.

It is thus possible to determine
the volume flow rate
corresponding, for example, fo an
imposed Reynolds number, so as
to inform the input data of
components.

42
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TOOL - UNITS CONVERSION

(2§ Units conversion factors X
Massfowrate  Foce  Presswe  Energy  Power  Densty  KinematicViscosty  Dynamic Viscosity
Length Mass Time Temperature Area Volume Velogity Volume flow rate
Unit name Symbol Value A

S.1. unit : meter per second ms 1mfs
millmeter per second mmjs 0.001mjs
deameter per second dm/mn 0.1/60 mfs
centimeter per second anfe 0.01mjs
meter per minute mfmin 1/60 mfs
decmeter per second dmfs 0.1mfs
decameter per minute: damjmin 10/60 mjs
Kometer per hour kmh 1000/3500 ms
hectometer per minute henjmin 100/60 mjs
decameter per second dam/s 10mjs
Idometer per minute lemfmin 1000/60 mfs
foot per minute ftfmin 0.00508 mfs
foot per minute fom 0.00508 mfs
yard per minute ydfmin 0.01524mfs
yard per mnute ypm 0.01524mfs
inch per second injs 0.0254mjs
inch per second ios 0.0254mjs
foot per second fifs 0.3048mjs
foot per second fos 0.3048 m/s
mie per hour mieh 0.44704mfs
mile per hour mph 0.44704 mfs
yard per second ydfs 0.9144m/s
yard per second ¥o3 0.9144mfs
mie per minute mie fmin 26.8224mfs
mile per minute mpm 26.8224mfs v
Conversion

from 3.29 inch per second (ins) v

to 0.08255 meter per second (m/s) hd -

HydrauCalc - © Frangois Corre 2017-2020

The application has a tool allowing:

- to view the conversion factors
of the measurement units
integrated in the application,

+ to convert together units of
measurement of the same
physical size.

43
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TOOL - ESTIMATE PRESSURE LOSS COEFFICIENT IN LAMINAR FLOW

lis

Laminar loss coefficient relationship to turbulent loss coefficient
MILLER - Figure 14.31 (Re < 1ed)
1000

T T T T
e 1\ : 1
1725 oi Kiurb=20
= o |
g G TR
3 it
- il Kiurbs2 5
8 1 : S v 2 * Kiurb=
z ¥ 1
Kturb=0.25
014 - - o Kuba0.1: - o
Kiurb=0 025
001 4 ; [ [ Klub=001. - o
2 Kiurb=0,0025
t t ) 4
10° 10 100 10’ 10
Re
Laminar flow input data Pressure loss coefficient in turbulert
flow regime (Re > Te4)
V =(0.000155154 | mfs S
M av .| s.0000e06 | mys am =[ 0 Kub = 17
(% 02  |m Re = Pusd kinematic viscasty

Pressure loss coefficient n laminar flow regime
Kam = [ 1739762 |
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The application has a tool making it
possible to obtain an estimate of the
coefficient of pressure loss in the
laminar flow regime, if the coefficient of
pressure loss in the turbulent flow
regime is known.

This method only applies to minor pressu

+ Internal Flow System, D.S.
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Moody Chart

ColeBrook-White Equation (1939)
[ compare with an other formulation

TOOL - MOODY DITAGRAM

o Info

~ | Moady

0.019076 [~

Chart

&
Relatie roughness

0.00005

Flow Characteristics

S4251E.

0.00001
0.000005

0.000001

The application has a tool to calculate the
coefficient of friction from more than
40 other formulations published by
recognized scientists. The curves of iso-
values of relative roughness are plotted
in a Moody diagram and the calculated
point is presented.

The profile of the
corresponding to the calculation

velocity

e A also plotted in a pipe of same/ygraulic
18 .
A woh ek diameter as that of the compénent.
"." 3
,/] et oot ] T
— max Vi 1.567 m/fs Y
HydrauCalc - © Frangois Corre 2017-2020 14/11/2020
TOOL - MOODY DIAGRAM roLLowne
Moody Chart = . . .
Moady Chart _ 2= | [ This tool also makes it possible to
o e : compare two different formulations
P 0.05
e for determining the Darcy friction
0.02 o« e
B coefficient.
i § o
1 s The relative difference found at the
99190 [foompesees SR E S = calculation point is calculated and
f1=0.01907611 ] Ezld -
st e il displayed on the diagram.
Relative difference: (f1 - £2) / f1x 100 * ! ‘*“‘:\*_—:—‘—v—-- 0.00005
Rl s 1 1 %:L‘-P 0.00001
.E—Wujnnms
“~ 0.000001
Flow Characteristics
meanV: 1.283 mjs _49910kafs ‘ A
\\ 5
\ =G Hydrau,| diam.
f—. [ o.n:m
/I 1.288mfs | 0.01 "
(Turbuient) =
— max V: 1.567 mfs V

HydrauCalc - © Frangois Corre 2017-2020
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l2l§ HydrauCalc 2018a - Comparison of fluids characteristics (maximum: §) X . .
- — The application has a tool to
Fid | Mobd Teresstio T 32 v [1][z][3][a A L.
I compare the characteristics of
, S ol Mo the fluids integrated in the
2 Mobl SHC 639 [HC od database] -15.000 270.000 . . .
2 Shel Teks 2115 G o habse) 0 1600 application or defined by the user
4 Mobil Teresstic T 32 [HC of database] -30.000 222.000
(density, dynamic viscosity and
© ety O o e T kinematic viscosity).
Densty g/m?) Dynamic Viscosty (N.s/m?)
—vrem — b b}
[]‘;:gfi Tevemiee s = g;)gy': et 47
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T To include a calculation result in a
'-_, [4 E r‘l FL}Z 2500 solved problems in fluid mechanics hydraulics - 1989 - Schaum'’s - Problem 9.64 - page 209 documen‘r, |1‘ |s p055|b|e 1‘0 Copy The
()] = ] o window using the button and
T ~ — paste it into the document.
| oo o m - p _ -
! ] i\ N The screenshot contains all the data
) T i At o T used for the calculation and the
o O @ W/ S v results:

— " = -
o < o Lt > o in the title bar:
= . =L o the release of the application,
}E?" i oty e o the type of component calculated
: iﬁ i p— powen v - calculation method used,
| i, Hydranic dameter 3; % H . .
e e —— s o in the fluid pane:
o N T = —— o the characteristics of the f ,
:y " n:d.mw-—;: ; 0,00010625 .
— e i o in the component pan

A - e s o gt et ' i G T o the input data of the

g L= e e o the desired main result (value in green
Divers colour),

i o the additional résults from the calculation.
49
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THE DATA EXPORT
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DATA EXPORT

E | F G -

HydrauCalc - © Frangois Corre 2017-2020

[ 2 |

3
4 Straight pipe circular cross-section and nonuniform roughness walls - IDELCHIK (3rd Ed.)
| 5 | Diameter 0.3333598 m
| 6 | Pipe cross-section area 0,08728033 m*
| 7 | Length 609.6 m
| 8 | Absolute Roughness 4,60E-005 m
| 9 | Volume flow rate 2557719 m¥/s
| 10 | Pressure loss 1,00E+009 Pa
| 1 | Fluid head 102191,5 m of fluid
| 12 | Pressure loss coefficient 23,33955
13 | Darcy Friction Factor 0.01276324
14 Flow velocity 293,0464 m/s
| 15 | Reynolds number 1,00E+008
| 16 | Hydraulic power loss 256E+010 W
| 17 | Density 997,9705 kg/m*
| 18 | Dynamic Viscosity 9,75E-004 N.s/m*
| 19 | Kinematic Viscosity 9,77E-007 m?¥/s
X
[ 21 |

', Feuille1 { Feuille? / Feuille3 / <

>|

For each component, the
input data and the main
results can be copied to
the clipboard, using the
button| ] , for reuse in
another application, for
example a spreadsheet.
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DATA EXPORT

! 45 LR Elbow

FIGURE 7.1. Four-inch pipe section.

Paszage cross-
eansangie

EREYRRRBVRUBIBIBNEBR B oo vonswm=

ERRBR 2

105608 #Ys

HEEEEE

Feuill o
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] K L M N

KiotalaN1KD+ N2.K2 + N3 K3 *NE.KS +NS.KS

K 43

art P34 N2.8P2 ¢ N.OP3 + N 8P4+ NS.9PS
P 15,216 pai

HysrauCale rasult
PL-P2adPeaH
P2 17,380 pui

2 pai

Beistive smerance
01748

Exporting the main data and
results fo a spreadsheet
allows you to  perform
additional calculations such as:

o Calculation of the total
pressure loss of the circuit
by summing the pressure
losses of each component.

o Search for the f|
circulating in the cirgh
from the sum

pressure loss coe
and using th
integrated into
spreadsheet.
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THE ASSURANCE QUALITY

HydrauCalc - © Frangois Corre 2017-2020
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TECHNICAL DOCUMENTATION

In general, each component has several
calculation methods that come from
different reference works. For all
components, each calculation method is
detailed in a technical document including:

088 %

o e Mol impamer_ Gytiora

I3

 all flow regimes.

our

Pressure loss coefficient (based on the mean pipe velocity)

o, ([1] equation 2-2)

Total pressure loss (Pa):

d

2 ([1] equation 2-2)
Total head loss of fluid (m):

sH=[.ol
2.9

Hydraulic power loss (W)

n

i

<

HydrauCalc - © Frangois Corre 2017-2020

o

o

A description of the method used

The mathematical formulation of th
model

The nomenclature used for
equations

The range of the formulation
An example of an applicati
The bibliographic referehce (s) used for
modelling

54
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COMPONENTS MODEL VALIDATION

HydrauCalc comes with a document that provides a comparison of software results with
a series of examples published in well-known and respected references. Examples of
hydraulic analysis include calculations of flow, pressure drop and pipe sizing for

compressible and incompressible fluids.

The results obtained by the HydrauCalc application are very close to the published

results.

At each new software release, a series of tests is performed to check the

regression of the software features.

HydrauCalc - © Frangois Corre 2017-2020 14/11/2020
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ROAD MAP

Next release (2021a release):
o Add new components.

o Creation of an Excel add-in for performing pressure loss calculations in an Excel
spreadsheet.

o Development of a NET class library (API) which can be used with different
programming languages, including Managed C ++, C #, F #, Visual Basic ...

Following releases:
o 6radual addition of new components.

57
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2020b Release

rel lU

== 1 z_! — > K(\)

| "f'\i’/

www.hydraucalc.com
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