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Function Arguments

OrificeSharpEdgedCircularCros sSection_dP

PipeDiameter

OrificeDiameter

VolumeFlowrate

FluidDensity

frcular

cross-section,

PipeDiameter Internal pipe diameter (m).

Formula result

Help on this function

Cancel
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Options~
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Insert Function

Search for a function:

Type a brief description of what you want to do and then
dick G

Or select a gategory: | HC Orifces -

| Selectafunction:

OrificeBevelEdgedCircularCrossSection_dP
OrifceBevelEdgedCircularCrossSection2D_dP.
OrificeRoundEdgedCircularCrosssection_aP

CircularCrossSection3D_dp

CircuiarCros:Section dP
OrificesharpEdgedCircularCrosssection2D_dP
i ction_dP

Sharp-edged Orifice with Circular cross-section,

| Help on this function

Function Arguments

OrificesharpEdgedCircularCrossse ction_dP

PipeDiameter

QrificeDiameter

VolumeFlowrate

FluidDensity

This
cross-section,

PipeDiameter Internal pipe diameter (m).

Formula result

Help on this function




Interface graphique Excel
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Home Formulas Data d v View Developer Help Solver Foundation Acrobat HydrauCalc '\—_,J Tell me

CEDT oSG8 m = &8 3 o0

Pipes Bends Transitions Junctions Entrances Discharges Orifices Grids General Units Tools Import from Exportto
- functions~ | Converter~ - HydrauCale HydrauCalc

General functions | Units Converter|  Tools | Exchange with HydrauCalc | Help About

Components
X v K I =OrificeThickEdgedCircularCrossSection_dP(0.0703;0.035;0.007;0.005;998.2061;0.000001003397;1;0.00001;1) I
< D | OrificeThickEdgedCircularCrossSection_dP(PipeDiameter . h ) . . - Q
i i idKi iscosity; C. i d; OrificeA CheckData)

; OrificeDiameter; OrificeThickness; VolumeFlowrate;
Thicfinction calculate the poassawlose gueersted by a flowiva Thickssdged Office with Gcularesces-tection

| PipeDiameter: Intemal pipe diameter (m)

l 24388. Zd-

®

Interface graphique Excel

Formulas

CODT =08 = = &8 3 90
Pipes Bends Transitions Junctions Entrances Discharges Orifices Grids General Units Tools | Importfrom Expartto
< = 2 . = - - - functions = | Converter~ - HydrauCalc HydrauCalc

Components Toals o

)
g

|

OrficeThicKEdgeaCncuarCrossSection P
Ppeiameter [0.0703 £l
OrificeDiameter | 0035 n
OrificeThickness [0.007 n

ES

4]

Volumefiowrate |0.005

FluiaDensity |358.2061

cross-section.

This function calculates the pressure I
PipeDiameter Internal pipe diamete [,

Formula resut = 2438323633

Help on s tundtion




Les fonctions de la bibliotheque HydrauCalcXL

Les fonctions de la bibliotheque HydrauCalcXL




Les composants de tuyauterie

Les composants de tuyauterie disponibles

Tuyaux rectilignes : Changements de sections :

O A G O || oT | e &

Coudes : Entrées de circuit :
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Bifurcations : Sorties de circuit
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Diaphragmes d'équilibrage : Grilles :
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Arguments des fonctions de composants

Exemple d'utilisation d'une fonction de composant

<

¥

[ e o e o [ |

ISEE

Density 9981 | rg/m*
KinematicViscosity | S.800E-07 |m?/s.

Volume flowrate 0005 |mys

ismeter 00525 |m
Length 6 |m
Absolute roughness | 50606 |m

Fonction arguments call.

Function Arguments
PprStaghC e Crosssection 8P

PipeStraightCircularCrossSection_dP
function

PapeLengen,

Calling help for function description.

Units Converter |_Pipe Component | General Function | (&)

+ InternalDiameter Double lternal pipe dismeter (m)
« PigeLeagth Docbi: Ppe

» VolumeFlowrate Dosble Vobame flowrate (m''s)

+ FluidDeasi i!rDulk_ M Mau_h'!

IDELCHIK Usiform Roughaess Walls = 1
IDELCHIK Nocuniform Roughaess Walls = 2

HAZEN.WILLIAMS Roogheess Wals = 7
Double

=120

sord]

[optional - used oy # CalculationMecthod = 7]
+ CheckData 132 Check i D




Les fonctions de formules générale

O
A A A HydrauCalc  [®
o Q2O Q
General Units Tools | Importfrom Exportto | Help | About
functions Converter - -~ HydrauCale HydrauCalc
Gel Pressure Loss Functions » PressureLoss_dH_Rho_g bout ~
Rhe Head Loss Functions > Pressureloss f_L_D_Om_Rhe v
| Pressure Loss Coefficient Functions » PressureLoss.f L_D_Qv.Rho
Head Loss Coefficient Functions P e LI i L L | AN | LS R < B R [ [+
Static Pressure Functions » PressureLoss f_L_S_Qm_Rho
Volume Flowrate Functions r Pressurel oss f L $_Qu_Rho
Mass Flowrate Functions > PressureLoss_k_D_Re_Nu_Rho Arguments de la fonction ? x
Reynolds Number Functions r PressureLoss_k_Om_D_Rhe Pressureloss 1 L_D_V_Rho
Hydraulic Power Functions g Pressurel oss_k_Om_S_Rho DargyFrictionFactor | + =
Flow Velocity Functions v Pressurel oss_k Qv_D_Rho PipeLength 2| =
Fluid Height Functions 3 PressureLoss_k Qv_5_Rho Diameter 3
Flow Coefficient Functions » PressureLoss_k_5_Re_Nu_Rho FlowVelocity 1=
Darcy Friction Factor Functions ¥ PressureLoss_k V_Rho FluidDensity + -
Various Functions > PressureLoss Om_Av_Rho = 2.6965E+308
This Function calculates the pressure loss as a function of ‘Dargy friction factor’, "Pipe length’,
PressureLoss Om_Cv_Rho Internal pipe diameter, ‘Flow velocity and ‘Fluid density’.
PressureLoss Om_Ky_Rho DarcyFrictionFactor Dareyfriction factor
PressureLoss Qu_Av_Rho
PressureLoss Ov_Cv_Rho
PressureLoss_Qv_Kv_Rho Résultat = 256965E -308
PressureLoss Wh_Qm_Rho Aide sur celte fondtion Annuter
PressureLoss Wh_Qv

16



Exemple d'utilisation de fonctions de formules générales

Density 381 i/

Kinematic Viscosity | 989607 /s =Flae Vology Qv DIET:CH)

Volume flowrate | 0,008 |m/s Flow velocity. [z310 Y=
L

PG

Ojamerer ooz |m
6 |m Pressrelows coetticens [ 2358 ]
Absolute rougnness | 50606 | m

1 dmen - v

o 2]
Masg Ot it
Sommare | e | Bechercher | favors |

LIt

D Preseomscasrican oy 5 e
) renncrrconscontonns o6 _fo e
1) resswrtonstanticnnt s v (ressse

a5_gv D

cronsse
S romste

Calling help for function description. dP_Qu.D |
+ PressureLass [dP] Double Pressure foss (Pa)

+ VolumeFlawrate [Qv] Doubie Vohame fourate (ms)
+ Diameter [D] Docki Dusneter (m)

+ FlaidDeasity [p] Doskie Fhid densiy (kg )

D

PP a e

CIERICIL

| Units Converter | Pipe Component |_General Function | (&)

Les fonctions de conversion d'unités de mesure
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Exemple d'utilisation de fonctions de conversion d'unités de mesure

HydrauCalc

HC |
HC
Import from Exportto | Help | About

HydrauCalc HydrauCalc
ConvertlengthUnits ‘ydrauCalc Help About

ConvertAreaUnits

ConvertVolumeUnits

ConvertMassUnits L B S SR O I 2 L 2 UL LU
ConvertTemperatureUnits

ConvertPressureUnits

ConvertHeadUnits

ConvenvelocitylUnits Function Arguments ? X
ConvertVolumeFlowrateUnits ConvertKinematicVis cosityUnits

ConvertMassFlowrateUnits | Number 2] -

ConvertDensityUnits i From_unit | 2| =
Cranaaeall I ——

ConvertDynamicViscosityUnits | = BNAr

ConvertPowerUnits ‘ This function converts & & in on to another.

ConvertTimeUnits
ConvertForceUnits

ConvertEnergyUnits

| Number The numeric value to convert.

Formula result = s

Help on this function Cancel |

e T T T T T T T

2
3
u
=
2%
Fl
el
=
2
3
E
3
u
38
36
Eal
3
3
40
41
42/
«]
a4
a5
“

528620013 m

122200811

11887.748"gen

Fonction arguments call

s
s
oo
st

Calling help fists the symbols of authorized units.

P i et ] e peind
a8 e

Masquer Chercher Prcidert

| Sommae | x| Rachasche| Fovens |
E@“‘“ ConvetVolumeFlowrateUrits(1271.33; "

cretce

L List of Voluma Fiowrate Measurement Units and Their Symbals.
b s Converter
Measurement Units. Units Symbols
s
mas
emifmin
emmin

amits,

cubic meter par minute
fitar per hour
nar per minuse
fitar per second

cubic inch per minute.
allon par hour
alion per hour.
gallon [US] per haur
‘alion (U] per haur
galon [u] per hour

Units Converter | Pipe Component | General Function |

@

10



Documentation technique

Appel de la documentation

¥ HydrauCalcXL.chm

[3] HydrauCalcXL.dll

HydrauCalcXL help
Get help using HydrauCalcXL Add-in

11



Documentation des fonctions de composants (1)

& HydrauCalcXL - Help.
E

o & o

Masquer Chercher Précédert 5.1 Ardter Actuslser Accvel _mprner_ Qptions

Somare | dex | Becherer | Esvars |
oot

Round-edged orfce
(5] Bevetedged orifce
(5] Thick-edged orifice (with ransiton)
Sharp-2doedorifce (wih ranston)
Round-edged oifce (weh ransiion)
[0 Bevekedged orifce i transton)
@ Gris
HOxI General Formuls.
{CuUnts Converter

ook
D Camponents descrofon (HydrauCale)

FAQ- Frequenty Asked Questions

OrificeSharpEdgedCircularCrossSection_dP

function

aflow in a Sharp-edged Orifce with circular cross-section

CrackData,

arC son_
PipeDiameter Doubie nternal pipe diameter ()
OrificeDiameter Double Orifice diameter ()
VolumeFlowrate Double Volune flowrate (/s)
FluidDensity Double Fhuid deasity (kg/m’)

" iViocosite Dot Fr

1-4) [optional -

) [optional -
« ComponentName String Component name () [optional]

Examples:

OrificeSharpEdgedCircularCrossSection_dP(0.0703;0.035,0.005:998 2061;1.00339TE-06;
Orif iarCrossSection_dP(0.0703;0.035,0.005,998.2061,1.003397E-06;

o ierCromSecion 0 0611 003397E.06
o i

Oo1L1003307E 6.

1)=25950.51

Double Pressure loss (Pa)

Documentation des fonctions de composants (2)

B HydrauCalcL - Help

7 & 2
Masquer Chercher Précédent Suivan!  Amdter  Actuaiser Accuel  Imprimer  Options

[ HydrauCaleXL - Help

g

Masquer Chercher Précédent uivari  Anéter  Actualiser Accuel lmprmer  Opfions

Sommaie | jndex | Rechercher | Favoris |

oot
@ nriace
@ Howto
Q) FydrauCoioxL Funcions
£ ([] HCxl Components
@ St Poes
® sens

@ Discrarges
50 Onfiees
Thick-ecged orfice
Sharp-edged oifce
[5] Rounc-eaged orifce
5] Sevebedoes orfce

(5] Thick-edged orifice (with transtion)

For function description and validity range see:

Calculates pressure loss of Sharp-edged Orifice with circular cross-section @ Enrances

‘Sommae | ndex | Rechercher | Favors |

e

@ Dischirges
&0 orfces Sharp-edged Ori

E;‘:::::«Z::; Circular Cross-Section

(IDELCHIK)

5] Rounc-edgedortice
[5) Bevetedged rifce

Sharp-edged orifice - Circular cross-section - IDELCHIK.
Rarp-cd: VT

~edged oriice - Circular cross section - CRANE,
-edged orifice - Circular cross-section - Pipe Flow - Guide

[£] Thick-edged orifice (with transition)
[5] sharp-edged orifice (with transtion)
[E] Round-edged orifice (with transtion)
[E] Bevekedged orife (with iransiion)

G
@ o GeneralFormuies
@ ot unis Converter

A Components description (HydrauCaic)

Model description:
@ stagn poes
@ Bends

This model of component calculates the minor head loss
(pressure drop) generated by the flow in a sharp-edged orifice
installed in a straight pipe.

The head loss by friction in the inlet and outlet piping is not
taken info account in this component.

Model formulation:

@ Tickedged orfe (wth transton) Hydraulic diameter (m):
@ Sharpsdged orifce (wih transiion)
& Round-edged orifce (wih ranstion)

)

Q%Grm Pipe cross-section area (m?):
erarences

@ FAQ-Frequently Asked Questions

@ Tips andticks.

@ Leenee

History.

12



Documentation des fonctions gener'ales

2 HycrauCaloxL - Help

&

(] [A] o
pdterActusiser Accuel _mpmer _Qptins

PressureLoss_f L._D_Qv_Rho function

Description

This Function calculates the pressure loss as a function of Darcy frction factor’, Pipe length' Tntemal pipe
diameter, 'Vohume flowrate’ and ‘Fhid density

o1

PressureLoss_f L_D_Qv_Rho [dP] function syntax has the following arguments :

. [f] Double D
? PioeLength L] Dot P ngh o)
« Diameter [D] Doubl:Dlamcl

5] PressoreLoss_ih_u hytruichower,

[Qv] Doubl
B e FluidDensity [p] Double thddmsty (kg/m?)

£ 1_D_Qv_Rho(0.8133559; 1; 0.07; 0.005;

*
.

s
B, Components descrtion (Hydraucalc)

Double Pressure loss (Pa)

Documentation des fonctions de conversion d'unités

R HycrauCaiX - Help

ConvertLengthUnits function

Q Hyraucacnt Funcions
4@ HCxl Components.

Syntax

Convertiengthunics (Namber, From unit, To_unit)

Covertl

s e o T )
1) Conemunes (o
ConvenForcaints (s,

Comeres s,

@ HCuToon

« Number Dout The mumeric vahue to convert
« From_unit String

Reternces. s
FAQ-Frequenty Asked Questions gl ot )= 328084
Toeamdias Convuﬂ.nglﬁUanHﬂM 3

Hsory

Listof Langth Heasurement Units and Their Symbols

Double A mumber i the new measurement system




Documentation des fonction d'outils

Echange de données avec |'application HydrauCalc

/

14



Echange de données avec I'application HydrauCalc

H S s

File  Home | Insert Draw  PageLayout

Formulas

1

Data | Review | View | Developer  Help | Sc

WrED NSO rx

Pipes Bends Transitions Junctions Entrances Discharges Orifices Grids
- - - - - functions -

Components

&

=8endsmoothCircularCrossSection_dP(0.0703;0.175;90;0.00001;0.00:

E

General

el
er Foundation | Acrobat [SYEIeNd

TR QRS

Units Tools | Importfiom Exportto | Help
Comverter= |~ | HydrauCalc HydrauCalc

About

E_ G

Tools | Exchange Help | About
Export to HydrauCalc

Exports the function and its
parameters to the clipboard to
import itinto HydrauCalc

8.2061;

H ! J K|

CeD

0 U

= O &

Pipes Bends Transitions Junctions Entrances Discharges Orifices Grids

Components

P ” ()

O 18 HrdeouCalc 2022 - [Coude progresil & section cculaee - DELCHIE (Jeme Ed3] x
Fuchier | Esncn | Préterences Buededonness  Outin  suse FC
[ Gt
A A A HydrauCa
Units o (6% N g )
y=fx =] He
General Units Tools | Import fron} ~ Export to. Help | About
functions~ | Converter~ - HydrauCald HydrauCalc
General functions | Units Converter| Tools | Exchange with HyffauCalc | Help | About | S

L
P(0.0703,0 175,90,0.00001:0.005,958.2061] P > HyerauCale

[-]

B3 2 £ | ircularC:
Exports the function and its parameters i

4 A | B | c D E | F G | H | | clipboard to impart it inte HydrauCalc
1
2
3 211.931824]
4|
5
5

[«]

Feuill ®

30

B ClipBook Viewer - [Clipboard] -
|8 File Edit Security View Window Help

]

IFOLTIOBIR
4

i
=

Pete o s
w

00716 e Aude

D
&~
o)
8 -
ay

PE————
)

2

i Coefioen decaecton s ot Dirins 1)

4 Confcant e coecson rontreceBeees Do -1

5= Contiomnt e it e ey
Conton o

Bsncrirpaex--fas]

L] olalx] El5E

=BendSmoothCircularCross Section_dP(0.0703;0.175;

f

Clipboard

15



B Hydrmlc 25220 6 4 bonds ep.- DELCHIK (Beme 4]

Importation de données depuis HydrauCalc

H - Classeur! -

Fichier  Accueil | Insertion | Dessin | Mise en p | Formules | Données | Révision | Affichage | Développs

FFOHETAON

Oyt Ovecn Oweon

WADRE 68

Pipes Bends Transitions Junctions Entrances Discharges Orifices Grids General Units
- - - - - - - - functions~ | Converter v
Companents General functions | Units Converter

fe

c

[m)

A Partager

Q@

Exportto | Help | About
HydrauCale
Exchange with HycrauCalc | Help | About

Import from HydrauCalc

| Imports the HydrauCalc function contained in -

the clipboard and paste it inte the active cell
of the active sheet

[P
Puiteenn e
L e e 11144.3247]

Feuill

B ClipBook Viewer - [Clipboard]
B File Edit Secuity View Window Help

xemples de systemes résolus a l'aide de
HydrauCalcXL et du solveur Excel
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Legend

Inputdata

Excel calculation
HydrauCale calculation
Variable name
Unitsymbol

Data verification
Check data (0/1)

Fluid data (Water 20°C)
Density.

Kinematic Viscosity

Volume flow rate

Pipe data

Name Dlameter (m) Length (m)

op1
o2

vi

Name Diameter (m)
bvi 0

Reference: Internal Flow Systems - 2ed - D.S. Miller (1990) - Simple system - Fig. 3.1 - page 28
he pump head and the system working point

1000 |kg/m®
110806 | m¥/s

/s

Darcy friction factor
1 Lp1 %0 o1 0015

[ L2 640 P2 0015

Pressure loss coef.

‘System entrance (rounded entrance)

a

Name Diameter () Round radius (m)
b 1 R

System discharge (sharp-edged discharge)
Name

o1

Reservoir data

Diameter
o,

(m)
[

Name  surface elevation (m)
1

€D

it

Legend
Inputdata

Reference: Internal Flow Systems - 2ed - D.S. Miller (1990) - Simple system -

a=275ms

Total head loss.
m fluid

staticlift

P

Pump head

[ i

Pipe pressure loss (Pa)
1 o0 p1

2 a_p2

‘system entrance (Pa)
@1

Refluxvalve (Pa)

V1 V1

System discharge (Pa)
o1 @ D1

Pump characteristic
Flowrate  Head
mfluid

Find: the flowrate and the system working point

Excel calculation
HydrauCale caleulation

Variable name
Unitsymbol

ent of neighbor
ata verification

Check data (0/1)

Fluid data (Water 20°C)

Density.

Kinematic Viscosity

Pump head

Pipe data

Name Diameter ()
oP1 1

o2

1000 |ka/m?
110606 |m/s

mfluid

Length (m) Darcy friction factor
[ % 015

05 ez 640 P2 0015

Diameter (m) Pressure loss coef.

V1

System entrance (rounded entra
Name Diameter (m) Round radius (m)

=1 D

System discharge (sharp-edg

Name Diameter
o1 o1

Reservoir data

05 K1 05
ince)

o REL 009

ed discharge)
(m)

oz

Name  Surface elevation (m)
1

R2 HR2

a5

Head (m )

thoinu;Biif_P1;iCa)
p2Quthonusif_P2;iCa)

shMounted

Pump - Head

150
Feurate (mfs)

ig. 3.1 - page 28

—Pump characteristic
— System characterstic
* Working point
* staticlit

15 o
Fawrate (mfs)

Solver data

Pipe pressure loss (Pa)
2 @ p2

ystem entrance (Pa)
A @ _EL

Refluxvalve (Pa)
Vi V1

arge ()
ap1

Pump characteristic
Flowrate  Head

mfluid
3123
2826

1L PLQsrhoinuiif_PL:iCa)

P2:1_P2QirhojnuSiif_P2;iCd)

0,

Pump - Head

2

Bourate (/)

Fowrte Qa7 Jwls
e

.
o hest=0 oo Tw

Total pressure loss
@

Toatheadioss
e
[mm s

System characteristic

System

Head m o)

—Pump characterstic
—System characteristic
* Working point
o staticlit

17



https://hydraucalc.com

Legend
Input data

Excel calculation
Hydrauale calculation
Variable name
unitsymbol

Dataverification
Check data (0/1)

Fluid data (Water 21°C)
Density
Kinematic Viscosity
Static head
pt1 Hoptt
pts. H_pts

Pipe data

Name Diameter (m)

Pipe A D_pA
Pipe
PipeC
PipeD.
PipeE
PipeF
PipeG
PipeH

XL

nrtps//nycsucatccom

Unesymbal
ifcation
Check ata (0/2)

Fluid dta (Water 20°C)
Density

Gravitational acceleration

0.0381
0.0381
0.0508
0.0381
0.0381
0.0254
0.0381
0.0508.

to Fluid ics - Fox and

Find: the volume flowrate of each branch

- oth Ed - Example 8.11 - page 323

Solver data

998.24  kg/m*
L00E-06 | m¥/s

Length (m)
LoA 3.088

Lec

Reference: Fundamentals of Fluid Mechanics - Munson - 8th Ed - Example 8.14 - page 458
Find: the flowrate in each pipe

= PipestraightCircula

ey ficion factor
b 002
r) o0

a2

a

Surface velocity
s
s
s

= PipestraightCircularCrossSection_dP(D_pC

Pipe A apA

PipeB ars
PipeF Q_pF

Constraints:

GH_pA +dH_pB +dH_pC +dH_pD- sL=0

GH_pE+dH_pF +H_pH - 0H_pB=0

dH_pG - dH_pF=0

Deducted flowrate:
PipeC
PipeD.
PipeE
PipeG.

= PipestraightCircularCrossSection_dP(D_pA;L_pA;Q_pAstho;nus;e_pAs;Cd)

B,Q_pB;rhoinusie_pB;

PCiQ_pCirhoinuize_pCiiicd)

on_dP(D_pD;L_pD;Q_pDirhoinusie_pD;iiCd)

on_dP(D_J Q_pE;rhojnujie_pe;;Cd

CrossSection_dP(D_pFiL_pF;Q_pFirho;nuiie_pFiiiCd
ection_dP(D_pG;L_pG;Q_pG;rho;nuiie_pG;;;Cd)

L_pHQ_pHirhojnuze_pH;;iCd)

Pipe head loss.
Pipe A
PipeB
PipeC
PipeD.
PipeE
Pipe F
Pipe G
PipeH

=HeadLoss_de_Rho_g(d?_pA;rho)

18



€EDx

il

raussiccom

Legend
nput dta
[Ep——
Hydraucae calclaton
Veriaia name
unitsymol

Dataverfcation
Chockiata (072)

Fluiddata

Reference: AFT Fathom

Pump 12 - Head

System

Reference: AFT Fathom 10 - Examples - Heat Exchanger System
Find: the volume flowrate in the loop

Kinemstc viscosty.

Name

Pipedata
Name

Heatexchanger 1
Flowrste

Length ()

o
o

Coatore odios ()
cn | oomm

13

Absolute oughness )

angie () Absolute oughness ()
an en | asmees

£
£

Heat Exchanger J1.- Pressure loss

e it

EE—c

——

Pump 15 - Head

)

s

Pumpead
s s

s

Heat xchanges pressare loss
» wo [

Pl pressue loss
@

—
ey
e [uotwes Jn:

System

p——

Pressure evolution

19



EDx

M rssaicson

oensry

Reference: AFT Fathom 10 - Examples - Hot Water System

Find: the pressure loss coefficient of the control valve to allow a flowrate of 70 m/h (0.01944 m/s) in each heat exchanger and the working point of the pumps
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Reference: Flomaster - Example: Marine Cooling System
Find: the diameter of each orifice plate to meet the required flowrate through the various branches
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@ Cylindrical Tank Connected to Pipe
XL Find: the emptying time for tank containing a fuid
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