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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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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
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GRAPHICAL USER INTERFACE

| File Edit Preferences Cakulationmethod Database Tooks

=z

(o

Fid haracterstcs
Fuud: | water @ 1tm [C]
Ref.: LAPWS IF97
Temperatue : w0001 ¥
9112 20
62,365 Bjf)
0,0007530 bffts
1 207E0S R

O om. vec.

O kn. vac.

Help  FC

2500 solved problems in fluid mechanics hydraulics - 1989 - Schaum’s - Problem 9.64 - page 209

‘Geometrical charactesistics
v Help Info Moody Chart
/\ (( 270,565 Z A
y \ 53
£ 1 N
i | o
}.‘I N AN — %
[} i 2
| N 787 [ 0005 i
\ / Curbuieny =
F/ A~ 4
le B >
Presaure oss 15 4120
15014 Rof hud
‘Complementary rests
Desgraten Symbel value une
Hydrauic Gameter oh % n
Poe Gos-secton area ) . o
interalppe volume v 026547 r
Macs of A n the poe M 1421959 ]
Length /Dismeter’rato ) 125
Relatve rougpress 3 0,00010625
Reynoids rumber Re s21692
Darcy Fricton Factor i 0,01244585
Presause loss perlength it 0,0015 fe20/t
c 1556231
[rTe—— wn 68,0645 w
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The graphical user interface is
available in English, French or
SthiSh. New R2020a

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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N

Version Shortcuts Bar Merus Calculation method
b
Comment
Tae _G38_ Prefarances _ Coculsted method _Dutabers _Tovh _Fialp
[ =5
Flad daractersscs Geomercal crarscterscs
O | e o iam W | | W Moody Ot
Ret: LPWS B9
Temperanre: S =
s 7 ».imigh A
(‘ Presre : . [
\ =
Oensty 6L gt N —— 00
Omars vacmty 00030159 M s -
Frnemanc vacosty LOOMOEDS mth Prowaly
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w =
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= T Presmre ks s
=) - N e
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o X — —
Bl §.. h Pvdrak dameter - 0 -
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s e ke osme -
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s Presnre oms per length it 37554 o
B % " £ Presare oss coeicert Bhased on e mean 00 velo0ty) 25,4509
] gt e K [ 2402 o

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
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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 PANE

Fluid characteristics

_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? (_JFW Charecteristics
Kinematic viscosity : LO03HE05  mifs
Selecting the characteristie

[@Desty  Oobwmvsc  Oknvsc  J&—robeplorred

T

100 4| u

%50

800

950

Curve of The selected
28 characteristic

80 70 &0 0o ion

Cear

ﬂ‘m;ﬂmhm ordering

HydrauCalc -

< _lZocm of the curve

Comparisen of fluid
charactesistics

I'Qmw ature ('C)
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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 kofs
A 0.0392699

o
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\\\ o
50mfs  [0.00028
(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 v 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
fficent (based on velodity) g 25.4509
Hydrauiic power loss wh 12.47076

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

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) = 0.6 - Bela (do/d) = 0 71 Beta (do/d) = 0.8

Beta (do/d) = 0.9

When, in the complementary results, the
variable is preceded by the symbol £,
a simple click on this variable shows
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 } 4 4 } L +
00 0. 04 06 o8 10 12 14
t/do —

HydrauCalc - © Frangois Corre 2017-2020
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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

HydrauCalc - © Frangois Corre 2017-2020

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

Example of a perforated plate plot:

o

/
4.9910kg/s | 7 K
m)fs A
"N

weos | { A /
m .\/ ‘\-
R | 4.092mfs N\ o
LB ms VAR \ L Gy Turtsient) p
(Turbulent) ‘// ‘- ¥ J - )l\ ST \
kk’_/ / N LY v,
= =7 4

) ol

Pressureloss [ 1114434 | Pa

11384 m of fluid

/

15

01/04/2020

15

HydrauCalc - © Frangois Corre 2017-2020

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
S . O MILLER
ReCTGnQUIGr‘ cross-section 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 0 Height or width (rettangular cross-section)
N, 0 Height or baseAtriangular cross-section)
i : 17
HydrauCalc - © Frangois Corre 2017-2020 01/04/2020
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- The proposed calculation methods:
Smooth bend with circular cross-section
o IDELCHIK
(
- O MILLER
. o _ o CRANE
Miter bend with circular cross-section . .
Q Pipe Flow Guide
Smooth bend with rectangular The proposed calculations:
r cross-section pew R20203 O Pressure loss
[ : 0 Volume flow rate
Miter bend with rectangular
r cross-section pNey, R20203
e 18
HydrauCalc - © Frangois Corre 2017-2020 4/1/2020
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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

Q 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
J . New R2020a

— . Sudden contraction bevelled
New R2020a

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
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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

The proposed calculation methods:

— ~—  Combining sharp-edged junction
i 0 IDELCHIK
Q MILLER
— —  Dividing sharp-edged junction a CRANE
\ \ﬁ
= ~  Symmetric combining sharp-edged The proposed calculations:
T-junction ,
j | 0O Pressure loss in each branch
= —  Symmetric dividing sharp-edged
A T-junction
o 23
HydrauCalc - © Frangois Corre 2017-2020 01/04/2020
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JUNCTIONS (orLowing)
Th d calculati thods:
= —  Combining radiused-edged T-junction & proposed calctlation methods
LA O MILLER
Q Pipe Flow Guide
= —  Dividing radiused-edged T-junction
\ of
— -~ Symmetric combining radiused- S
- edged T-junction The proposed cailcula‘rlons.
| | 0 Pressure loss in each branch
= —  Symmetric dividing radiused-edged
mY T-junction
24
HydrauCalc - © Frangois Corre 2017-2020 01/04/2020
24

12



RESTRICTION ORIFICES
’ Thick-edged orifice

—

Sharp-edged orifice

Bevelled-edged orifice
New R2020a

Radiused-edged orifice
New R2020a

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
HydrauCalc - © Frangois Corre 2017-2020 01/04/2020
25
RESTRICTION ORIFICES (FoLLowineG)
The proposed calculation methods:
y Thick-edged orifice
. (in transition section) O IDELCHIK
O Pipe Flow Guide
e Sharp-edged orifice
‘ (in transition section)
/ Bevelled-edged orifice L
‘ - (in transition section) The proposed calculations:
0 Pressure loss
Q Volume flow rate
ifice di
17 Radiused-edged orifice % Orifice diameter
‘o (in transition section)
26
HydrauCalc - © Frangois Corre 2017-2020 01/04/2020
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GRIDS

Thick-edged grid

W

A

»
w

Sharp-edged grid
New R2020a

Bevelled-edged grid
New R2020a

a.@‘ ’

Radiused-edged grid
New R2020a

-

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

_d

Orifice plate flowmeter

( )
</ </

( s Nozzle and Venturi nozzle flowmeter

a
%] —~

( — 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

*

= 5 ! Y valve
| i |

Ball valve

Butterfly valve

HydrauCalc - © Frangois Corre 2017-2020

The proposed calculation methods:

0 IDELCHIK
Q MILLER

O Manufacturers

The proposed calculations:

Q Pressure loss

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:

QO IDELCHIK

O Manufacturers

The proposed calculations:

Q Pressure loss

30
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THE MEASURE UNITS

HydrauCalc - © Frangois Corre 2017-2020
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[i1§ Unit system selection

Length unit

meter (m)

Diameter and radius unit
millmeter (mm)

Thickness unit

meter (m)

Absolute roughness unit

meter (m)

Temperature unit

degree Celsius (°C)

Pressure unit

kioPascal (kPa)

Hydraulic load unt

meter (m)

Velocty unit

meter per second (m/s)

Volume flow rate unt

cubic meter per second (m3/s)
Mass flow rate unt

kilogram per second (kg/s)
Density unit

kiogram per cubic meter (kg/m?)
Dynamic viscosty unk

Newton second per square meter (N.s/m2)
Kinematic viscosty unt

square meter per second (m?/s)
Mass unit

kiogram (kg)

Power unit

Kiowatt (W)

Cancel

Load unit system
Slunt

Sluntt (C)
Sl unit ('C, bar)
Imperal unit
CGS unit
MKp$S unit
MTS unit

USCS unit

Define unit system
Define as user unt 1

Define as user unt 2

Define as user unt 3

Hy

Taucuic = TTUNGUIS CUTTE cUI7 -cUcU

UNIT SYSTEM SELECTION

Units can be selected:
« individually
+ by unit systems

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

32
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UNITS MODIFICATION

Fluid characteristics

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

Temperature :

Pressure :

.....

Density : 998.2061 kg
Dynamic Viscosity : 0.00100159 N.sfm2
Kinematic Viscosity : 1.00340E-06 m?fs

Geometrical characteristics

Help Calculate
Py =
_,r’ \ ( 39.199kgfs 7
I \ h | 0.0392699 !
if \ N s f

{ ) -

W ). \  50mis  [po0026
\\ / | (rurbulent) - =
\K/ / \/
100 m
< >

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.

Pressure loss : kPa
33
HydrauCalc - © Frangois Corre 2017-2020 01/04/2020
33
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DATABASE - FLUIDS

(2l Fluids database (User tables database : 2 Fluids)

‘aws bquds database Perry's gases database Yaws C

User tabies database User ois database HC ois database HC tables database Perry's bquids database
Example 1 v Liquid Mixture: Vapor
Fluid definiton Rho &Mu Rho &Nu Fluid informations

T(C) Rhofkg/m) Mullsimd)  Nu(mifs) £ Example of Fluid User Data”

RefPr
Density 140.65 kgjm?
T . 20
= < Dyn. Visc. L6GSE-0S N.sjm?
Kin.Visc.  1.186E-07 mifs
[ Authorize modifications - ks Add fluid to kst
(@ Densty Dyn. Visc O K. Visc. Densty @ Dyn. Visc O Kn. Visc
Densy fg/m’) Dynamic Viscosty (N.s/m?
enry 2

e »

Dyramic Viscoatty 2

Crnam Ve ey (8 am) (1056

e e w0 M W W W W e a0 X W e
TOP

0O lg;r Temgarats 61 TOP (m] b;Y Tempwatare <)

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 ...)

temperature.

35
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DATABASE - PIPINGS

(1§ Tables of Neminal Diameters X
Aluminum Ppes. Cast Iron Pipes Black and Galvanized Steel Pipes User database
Steel Ppes Stainless Steel Pipes Copper Pipes and Tubes PVC Plastic Pipes.

‘Steel Pipes - EN 10216 - Serie 1 ~
N Outside diameter (nm)  Wall Thidness (mm)  Inside diameter (mm) Area (mm3) Lal
6 102 0.5 9.2 6647626
6 10.2 0.6 9 63.6174
6 10.2 0.8 86 53.08818
6 10.2 1 8.2 52.8103
6 10.2 12 78 47.78374
6 10.2 14 7.4 43.0085
6 10.2 16 7 38,4846
6 10.2 18 66 34.21202
6 10.2 2 6.2 20,19078
6 10.2 23 5.6 2463014
6 10.2 26 5 19.635
8 13.5 0.5 12.5 122.7188
8 135 0.6 12.3 118.8232
8 135 08 1.9 111.2205
8 135 1 1.5 103.8691
8 135 12 11 96.76913
8 135 14 10.7 89.92045
8 13.5 16 10.3 8332309
8 13.5 18 9.9 76.97705
8 135 2 9.5 70.88235
8 135 23 89 62.21153
8 135 26 83 54.1062
8 13.5 29 7.7 46.56636
8 135 32 7.1 3959201
8 135 36 6.3 3117253
10 17.2 0.5 6.2 206.1204
10 172 0.6 16 2010624
10 17.2 0.8 156 1911349 v

[ Convertto inch

HydrauCalc - © Frangois Corre 2017-2020

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.

36
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Steel pipes

Type of tubes

New smooth pipes.
Centrifugaly applied enamels
Mortar lined, good finish
Mortar ined, average finish

t
Water mains with general tuberculations

HydrauCalc - © Frangois Corre 2017-2020

Mier (ndEd)  1SO5167-12003  Fiuid Mechanics (TthEd)  Idelchik (3thEd)  Pipe Flow - Guide (2012)

Roughness (mm)

0.025
0.025
0.05
0.1
0.25
0.5

12

DATABASE - WALL ROUGHNESSES

HydrauCalc has a database of values of
absolute roughness of pipe wall from

recognized references:
MILLER
IS0 5167-12003

Fluid Mechanics - F. White

IDELCHIK
Pipe Flow Guide

37
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aastiron, tar (asphat) coated
castiron, cement ined
cast iron, bituminous ined

HydrauCalc - © Frangois Corre 2017-2020
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DATABASE - ROUGHNESS COEFFICIENT

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

from:

Hydraulic Tables by GARDNER S.
WILLTIAMS and ALLEN HAZEN - 2nd

Ed. (1914)

38
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THE TOOLS
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TOOL - CALCULATOR FOR CIRCULAR CROSS-SECTIONS

o = General Head Drop Formulas Pany
for Steady State and Incompressible Fluid ( )1

Formulaton Numerical spplcation \ O
AP=1/2.C.p.V? AP = Cwmss e
t=r.LId & -
Qv=V.S

S=n.d*/4

Qm=p . Qv

Re=V.d/v

Av=Qv. (p!AP)”
Cv=41650 . Av
Kv =36023 . Av
Cv =1.15620 . Kv
£E=2.82/ Av?
Ah=AP/(p.g)
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 input
data of the components.

40
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TOOL - CALCULATOR FOR RECTANGULAR CROSS-SECTIONS

General Head Drop F

e Lo for Steady State and Incompressible Fluid The GPPI iCG'Hon GISO mﬂkes |1-
o e ible, from known input data
AP=1/2 .£.p.V? = possible, P
{=A.L/dh and for rectangular cross-

- A = .
g"’ - Vt')s BL - sections, to calculate those that
=a.
P=2.(a+b) \lev : can be deduced from it.
dh=4.S/P B a -] = . . .
Qm=p.Qv B b -[ = ] It is thus possible to determine
Re=V.dh/v g g = the volume flow rate
Av=Qv . (p/AP) . .
dh - |
Cv = 41650 . Ay dn -[rrr f:orr'espond ng, for example, to an
Kv = 36023 . Av 2 Re - i imposed Reynolds number, so as
Cv =1.15620 . Kv 3 = to inform the input data of
b 2 2 Cv =[ =
O K compohents
Ah= AP/ (p . Q) e P :
Wh = /\P . QV B Wh = 49
vEwip ) e
41
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(2§ Units conversion factors . . .
: The application has a tool allowing:
Mass flow rate Force Pressure Energy Power Density Kinematic Viscosity Dynamic Viscosity
Length Mass Time. Temperature. Area Volume: Velodty Volume fiow rate
ntrane oo = 2 - to view the conversion factors
S.1. unit : meter per second mfs 1mfs .
i peivad dan 040 of the measurement units
centimeter per second onfs 0.01mfs . . . .
L = G integrated in the application,
decameter per minute: dam/min 10/60 mjfs
Idometer per hour kmh 1000/3500 m/s. .
heconeer o e o 00 - to convert together units of
decameter per second damfs 0mfs
el o Ere measurement of the same
foot per minute fom 0.00508 mfs i X
ety = itz physical size.
inch per second nfs 0.0254mfs
inch per second ips 0.0254mjs
foot per second fifs 0.3048 mfs
foot per second fps 0.3048 m/s
mie per hour miefh 0.44704 mfs
mie per hour mph 0.43704 mfs
yard per second ydfs 0.9144m/s
yard per second yps 0.9144mjs
mie per minute mie fmin 26.8224mfs
mie per minute mpm 26.8224mfs v
from inch per second (ns) v
to 0.08255 meter per second (mjs) ~
- - - 42
HydrauCalc - © Frangois Corre 2017-2020 01/04/2020
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TOOL - ESTIMATE PRESSURE LOSS COEFFICIENT IN LAMINAR FLOW

- The application has a tool making it

Laminar loss coefficient relationship to turbulent loss coefficient

A e, possible to obtain an estimate of the
S ' " ’ ' coefficient of pressure loss in the
\ : 1 laminar flow regime, if the coefficient of
B : : S| pressure loss in the turbulent flow

5 +01 : Kiurb=5 . .
< : e Kuroizs regime is known.
b 3 N 4 . Kiurost. .. o
f ] This method only applies to minor press
[ X S R N foei ~ = - Kiurb=0.025

i Kiorb=0.01"" 3

Ru-ao0zs losses (pipe fittings, valves, etfc.) a

« Internal Flow System, D.S.
Laminar flow input data Pressure loss coefficient in turbulent

flow regime (Re > 10e4)

v =[0.0001515% | mfs S =[ 0.031415
M av | 5.0000606 | mys Qm =| 0.0 03 Kub = 17
d= 02 m Re =[ 317232
Pressure loss coefficient in laminar flow regime .
Kam = 17.35253 Aide Info 43
HydrauCalc - © Frangois Corre 2017-2020 01/04/2020
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Moody Chart . .
= Moody Chart 70000 00 o The application has a tool to calculate the
=== = : coefficient of friction from more than
b 40 other formulations published by
oss recognized scientists. The curves of iso-
v 5 .
| i = aom values of relative roughness are plotted
Y N ] in a Moody diagram and the calculated
T e point is presented.
N o _ .
o The velocity profile of the
1E+ 4 45 1E+6 1E+ 0.000005 . .
N e corresponding to the calculation
Flow Characteristics
= S o | A also plotted in a pipe of sameMygraulic
5\ wh i diameter as that of the compénent.
— H s
/ el T
/l max Vi 1,567 mfs ’:“/71 Y
44
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TOOL - MOODY DIAGRAM FoLLowine

Moody Chart
de Uﬁft ColeBrook-white Equation (1933) v | ko
g 4] Swamee-lain Equation (1976) v Info
=g T T171 T T T Bl T
T .: H
‘QQ‘L-‘H_ t 0.5
5 Y T 0.04
L s 0.03
‘L\'l"*‘-*--'m H 0.02
5 0.015 g
fibe &
0006 3
t 0004 o
1 et 0.002 §
R b, o | &
0.019076 | Comparaison ‘_"—‘ — . == 0.001
ColeBrook-White Equation (1939) Oy DR Uluuus
f1=0.01907611 SIE 0.0004
Swamee-Jain Equation (1976) T PP
f2=0.01903223 H Bt Vwuu1
Relative difference: (F1-2) /f1x 100 & 1 TR 0.00005
0.23% i
i) 0.00001
0035isa 1646 _5."\%&-,-_4.0%005
Keynoias number 2~ 0.000001
Flow Characteristics
|
mean V: 1.288 mfs 4.9910kg/s ‘ A
18
A
bY — Hydrau, dim.
— - 0.0703
7 m
i 1.288mfs: 0.01
(Turbulent) =
= max V: 1.567mfs Y

HydrauCalc - © Frangois Corre 2017-2020

This tool also makes it possible to
compare two different formulations
for determining the Darcy friction
coefficient.

The relative difference found at the
calculation point is calculated and
displayed on the diagram.
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01/04/2020

45

TOOL - FLUID COMPARATOR

[il§ HydrauCalc 2018a - Comparison of fluids characteristics (maximum: 6)

X
Curve to remove
Puid: | Mobi Teresstic T32 5 mMEEE A
List of compared fuds
= Fhid Temp. min (*C) Temp. max (*C)
1 Mobd SHC 626 [HC of database] -54.000 230.000
2 Mobd SHC 639 [HC o database] -15.000 270.000
3 Shell Telus 52V 15 [HC o database] -42.000 160.000
4 Mobi Teresstc T 32 [HC o database] 30,000 22000
@ Dyn. Visc O Kn. Visc.
Dynamic Viscosty (N.s/m?) -
s — = =
E
\
"
i
g e 2
: i
B Hy
& i ¥
&
e o
O leaY fet— £ ogY Se——

HydrauCalc - © Frangois

Corre 2017-2020

The application has a tfool to
compare the characteristics of
the fluids integrated in the
application or defined by the user
(density, dynamic viscosity and
kinematic viscosity).
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THE CALCULATION REPORT
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CALCULATION REPORT

| File Edt Preferences Cakulationmethod Datsbase Tooks Help FC

o

|
"I

15

F @ b

TP =
LR
F—
Flud Water © 1atm [HC] e
Ref.: LAPWS IF97
Temperature : 60,00001 °F
— =

Density :
Dymamic Viscosty
Knematic Viscosity :

62,265 b/RY
0,00075320 bifts
L2078EDS Rifs
@® Density

a0

Oomvee.  Omnvec

= 3 1% 200
O g Tompaisture (F) ®a

L

2500 solved problems in fluid mechanics hydraulics - 1989 - Schaum’s - Problem 9.64 - page 209

Geometrical charcterstis
e Info

\

] |

y

<

Complementary reats

Designaton
Hydraukc dameter
Ppe oss-secton area
Internal poe vokume
Mass of fuud i the poe.
Length /Dismeter'rato
Relatve roughness
Reymokds number

2 Darey Fricson Factor

Moody Chart

Presare loss

Pressure loss per length unit

Hydrauic power loss

HydrauCalc - © Frangois Corre 2017-2020

(( 2470,5bfs A
\ 5,053
L
— *
787 s 0,00085 "
Qutueny 20
= Y
s | & N
1s | o
1,504 frof fud
Symbal Value unt
oh % n
B} 78,29 r\'
v 50265,47 LY
" 102195 5
oo 125
a 0,00010625
Re s
P 0,01244585
0,0015 0/
1,556231
vh 68,36465 Ld

To include a calculation result in a
document, it is possible to copy the
window using the button and
paste it into the document.

The screenshot contains all the data
used for the calculation and the
results:

o inthe title bar:
o the release of the application,

o the fype of component calculated
calculation method used,

o in the fluid pane:
o the characteristics of the f,

in the component pan

o the input data of the

o the desired main result (value in green
colour),
o the additional results from the calculation.

48
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THE DATA EXPORT

49

HydrauCalc - © Frangois Corre 2017-2020 01/04/2020

49

DATA EXPORT New R2020a

B C D E F G ~
ﬂ For each component, the
En input data and the main
3
4 Straight pipe circular cross-section and nenuniform roughness walls - IDELCHIK (3rd Ed.) H
i Straight | lion and non r‘esul‘rs' can be co.pled to
g fipztt;rossrsecuon area 0.08726%%32 m? -rhe Chpboapd’ us|n9 The
en; 6m . .
[ Absolute Roughness 4,60E-005m bu‘l""on u , for‘ reuse In
9 Volume flow rate 25,57719 m¥/s . .
10 Pressure loss 1,00E+009 Pa GnOTheI" GppllCGTlon, for
1 Fluid head 102191.5 m of fluid
12 Pressure loss coefficient 23,33955 eXClmple a Spr‘eGdSheeT.
13 Darcy Friction Factor 0,01276324
14 Flow velocity 293,0464 m/s
15 Reynolds number 1,00E+008
16 Hydraulic power loss 2 56E+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
20
21 v
'\ Feuille1 { Feuille2 [ Feuille3 / < H |
HydrauCalc - © Frangois Corre 2017-2020 01/04/2020
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DATA EXPORT

BERNERZURNNBBB BN ED 2D 00~ 0w

882

28

Feuill ¥

GPtotal = N1.aP1+ N2.0P2 + N3.0P3 + N4 P2 + NS.4PS
15,216 pai

New R2020a

Exporting the main data and
results to 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 cir
from the sum
pressure loss coe
and using th
integrated i
spreadsheet.

51
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TECHNICAL DOCUMENTATION

o 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:

model

o The nomenclature used for
Pressure less coefficient (based on the mean pipe velocity) .
q equations
([1] equation 2-2)
o e e o The range of the formulation
I — o Anexample of an applicati
Total head loge of fluid (m): . . .
T o The bibliographic reference (s) used for
Hydraulic power loss (W) mode”mg
Wh=AP.Q v
= < > 53
HydrauCalc - © Frangois Corre 2017-2020 01/04/2020

o A description of the method used
o The mathematical formulation of y/

53

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.

54
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THE ROAD MAP

55

55

ROAD MAP

Next release (2020b 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 Gradual addition of new components.

56
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www.hydraucalc.com
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