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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
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Search for a function:
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| 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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Pipes Bends Transitions Junctions Entrances Discharges Orifices Grids General Units Tools
- - - - - - - functions~ | Converter~ - HydrauCale HydrauCalc
Companents General functions | Units Converter|  Tools | Exchange with HydrauCalc | Help About
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 . - . . - Q
; OrificeDiameter; OrificeThickness; VolumeFlowrate; Flui i idKi iscosity; C i d; OrificeA CheckData)
This function calculates the pressure loss generated by a flow in 2 Thick- -edged Orifice with Circular cross-section

| PipeDiameter: Intemal pipe diameter (m)
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QrificeThickEdge dCircutarCross Section_dP
PipeDiameter |0.0703
OrificeDiameter 0035
QrificeThickness
VelumeFiowrate
FiuiaDensity
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aoss-secion. |

PipeDiameter Intermal pipe diameter ().

Formula resut = 2438323633

Help on i tunction




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 :
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Coudes : Entrées de circuit :
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Bifurcations : Sorties de circuit :
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FATECCCE @ @A




Arguments des fonctions de composants

Exemple d'utilisation d'une fonction de composant

v
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Density £ St PipeStraightCircularCrossSection_dP
Kinematic viscosity | 9890607 g A
i function

Volume flowrate 0.005

iamerer 00525
Length 5
Absolute roughness | 5.06-06

Fonction arguments call.

PapeLengen,

Funcion Arguments
oSt e Crosssection &

Intenaimeter | €

Portentn [c13

Vohumetlowrate | €10

PuiaDensay | cr

Fidtinematic/ncosty | €3
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| Calling help for function description.

[optional - used oy i “CalculationMetbod = 7]
+ CheekData 132 Check i
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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




Exemple d'utilisation de fonctions de formules générales

Density o1 v/
Kinematic Viscosity | 9,806-07 s o Ueloany_Ov_DIET,C9)
Volume fiowrate | 0005_|m/s Flow velosity [EEETH G

L

Diameer 00555 |m
6 |m Presnre o coeticient | 2356 |
Avsoute rouptness | 50646 |m
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Darcyticion tacior | 082 onction arguments call. &
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B Tt PressureLossCoefficient_dP_Qv_D_Rho function
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PressueL.ossCoeflcient_aP_Qv_D_Rbo [k] fincion syntxx has the folowing srgumneets ©

Calling help for function description.
+ PressureLoss [4P] Doble Pressure loss (Pa)

+ VolameFlowrate [Qv] Dosbic Vokame flowrate (x5}
+ Diameter [D] Dochie Diseuete ()

+ FluidDeasity [p] Docbie Fhsd densky (cgim)
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| Uns Converter | Pipe Component |_General Function |

Les fonctions de conversion d'unités de mesure




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

HydrauCalc

® 8 @ €0

Tools | Importfrom Export to Help | About
- HydrauCalc HydrauCalc

ConvertLengthUnits ydrauCale | Help About

ConvertArealnits

ConvertVolumeUnits

ConvertMassUnits
ConvertTemperatureUnits
ConvertPressureUnits
ConvertHeadUnits
ConventVelocityUnits
ConvertVolumeFlowrateUnits
ConvertMassFlowrateUnits

ConvertDensitylnits

ConvertDynamicViscosityUnits
ConvertPowerlnits
ConvertTimeUnits
ConventForceUnits

ConvertEnergyUnits

Function Arguments ? b
ConvertKinematicviscosityUnits

| 5] -

| From_unit | 2] =

| To_unit 2| -

| = cewAr

1 This function converts a e inon o another.

| Number The numeric value to convert.
Formula result = E

Cancel
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Calling help lists the symbols of authorized units.
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Masquer Crarcher Précédent

| Sommare | e | Rachercie | Favers |

ComvertVolmeFlowrateUnits(1271.33; "A9K"; ‘m*) = 0.01
Lis of Voluma Fiowrate Measurement Units and Their Symbals

Measurament Units. Units Symbols
ms
m3s

emtfmin

emimin
e,
em3/s

dmajmin

dem3imin

cubic meter par minute
fitar per hour
itar par minute
fitar per second

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

Units Converter | Pipe Component | General Function |

@
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Echange de données avec l'application HydrauCalc

Echange de données avec I'application HydrauCalc
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Exemples de systemes résolus a l'aide de
HydrauCalcXL et du solveur Excel

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

oydraucalc.com

Inputdata
Excel calculation

HydrauCalc calculation

Variable name

Unit symbol

ontent of neighboring cel

Data verification
Check data (0/1)

Fluid data (Water 20°C)
Density
Kinematic Viscosity
Volume flow rate

a

Pipe data
Neme Diameter (m) Length (m)
o1 1 Le1 0

P2 [ Lp2 &0
Refluxvalve
Neme Diameter (m)
vt ot 08 K1 0s

System entrance (rounded entrance)
Name Diameter () Round radius (m)
= o i REL 009

System discharge (sharp-edged discharge)
Name Diameter ()
o1 o1 oz

Reservoir data
Name  Surface elevation (m)

Pressure loss coef.

Total head loss.

[T
sttt
& o mnue

Pump head
e

m fluid

System characteristic
Flowrate Head
mfs

Pipe pressure loss (Pa)
ap_p1
P2 @2

System entrance (Pa)
Darcy frition factor =Y P EL

[
(x 0015 Refluxvalve (Pa)
1 V1

System discharge (Pa)
o1 @ D1

Pump characteristic
Head
mfluid
FrRes)
2826

e m i)

EEHHEEQ

Circularcr
tCircularcros:

Pump - Head

i o o e~

g

Howrste (/)

L_PLiQthosnu

d

Head (m )

1
Bowrste (75

—pump characteristic
—System characteristic

.
.

Working point
Static it

13



@ Reference: Internal Flow Systems - 2ed - D.S. Miller (1990) - Simple system - Fig. 3.1 - page 28
XL Find: the flowrate and the system working point

Solverdata

fowrte a0 L_zme_Jms
—_— Consrans:

npatdeta e ohisi=0 oo T
sl seiaton

ydroucale clcultion C—
Yarkblrsine i
untcsymbel

ontentof eigh Totl head oss

https:

2600 |mfluid  =HeadLoss_dP_Rho_g(dPirho)
Data verifcation
Check data (0/1)

Fluid data (Water 20°C)
Density 1000 [kg/m®
Kinematic Viscosity 110606 | m¥s

Pipe pressureloss (Pa)
P a°p1

Pump head

mfluid 2 @2 PipestraightCircularCrosss

Pipe data System entrance (Pa)
Name Diameter () Length (m) Darcy friction factor E @ _E1

o2 os L2 540 (x5 0015 Refluxvalve (Pa)
vi V1

Refluxvalve
Name Diameter () Pressure loss coef. System discharge (Pa)
V1 Vi 08 v: @ D1
System entrance (rounded entrance)
Name Diameter (] Round radius (m) Pump characteristic

a o8 1 R el 003 Pump - Head

Head (m )

System discharge (sharp-edged discharge) — pump characterstc
Neme Diameter () % —System characterstic
o1 o1 08 + Working paint
o staticlit
Reservoirdata ;
Neme Surface elevation (m) X
1 0
5 1m0 20
fowrate ()
fowrste () o

3 ion to Fluid ics - Fox and - 9th Ed - Example 8.11 - page 323
Find: the volume flowrate of each branch
2022 Solver data
https://hydraucalc.com

Pipe A
Legend Pipe8

Input data PipeF

Excel calculation Constraints:

Hydraucalc calculation GH_pA+dH_pB+dH_pC+dH_pD-sL=0
Variable name
Unit symbol dH_pG-dH pF=0

Content of

Deducted flowrate:
PipeC
PipeD
PipeE

Data verification PipeG

Check data (0/1) PipeH

Fluid data (Water 21°C) static lift:
Density. 998.24|kg/m’ 480 =H_pt1-H_pts
Kinematic Viscosity 1008065 _|m¥s

H_pt1
H_pts

Pipe data
Name. Diameter (m) Length (m) Pipe head loss
Pipe A 0.0381 _pA 3.048 Pipe A
PipeB 0p8 | 0031 Lps [ el PipeB
PipeC 7 00508 Lpc X = Pipestraight tion_dP(D_pCiL_pC;Q_pCitho;nuse_pCiiCd) PipeC
PipeD 0.0381 LpD . = PipeStraightCircularCrossSection_dP(D_pD;L_pD;Q_pDirhojnusie_pD3;:Cd) PipeD
Pipe € 0.0381 Lpe [ 1 CircularCrossSection_dP(D_pEiL_pE;Q_pEirhoinuiie_p PipeE
Pipe 7 00254 LpF X F;Q_pFitho;nuse_pFiCd PipeF
PipeG 0.0381 . on_dP(D_pGiL_pG;Q_pGirhoinuiie_pG;iiCd] Pipe G
PipeH 0.0508 i CircularCrossSection_dP(D_pH;L_pH;Q_pHirhosnuize_pH;;;Cd) PipeH

353333333

pHirho)




Reference: Fundamentals of Fluid Mechanics - Munson - 8th Ed - Example 8.14 - page 458

Find: the flowrate in each pipe

Variable name

Unitsymbol

ontent o neighboringcell
Dataverifiction
Check et (0/2)

Fuid data (water 20°C)
Densiy

Gravitationa accslertion

e

]

ey friction factor
i

2 0
b 02

Reservoirs data

Surfoce levation
"

T3

-

Pipe2 mrs
oz

Constrains:

(o st~

e o et re (a0t =0

Deducted lowrate:

ot @ [Coma o

Reference: AFT Fathom
XL

il

i o
saer il

[rm—

Pump 12 - Head

System

ﬁi

|
|

N T
] SEEERREES
B0 M

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

[ ——

=

o oyt e )
T uomes Joh

oo

Pne-pm=0

static pressure st ode

checkdata (011
Fliddota

Fiid Waterz1 Catiatm
ety wo |
Dynemicviscosty

Kinematc viscosity

13

e 1)

Pressure evolution

Olameter(m)  curvature rdus (). bscute roughness ().
o | oawm | cus | oomw asmeas

Heat Exchanger 1
Flow

Heat Exchanger 1. Pressure los:
press. loss “

P — iy

e w9l

(] [ o

)

Pump J5 - Head

N N Y N
o )

e Reference: AFT Fathom 10 - Examples - Hot Water System
XL Finds thepressure fosscoeffcent of the ontrol valve toallow a flowrate of 70 m/h (001544 /s) i each heat exchanger and the working pointof the pumps

[

Creckaa 1)

e Pumps 4 & 17 & 110 - Head

oty | ame
psm— ,

clen() St Kflowouiet

—r [—
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Reference: Flomaster - Example: Marine Cooling System
XL Find: the diametar of each orifice plate to mest the required flowrate through the various branches

i nydrsuesic com

[ —

Solver dta
lue o compute by sver (variablecels):

ot
Checkta (02)

Fddata (Water20€)

oo 98200 e

Ui levelsoovebase 1s0

Plpedata
Name Dlameter(m) Abscuteroughness ()

@ Cylindrical Tank Connected to Pipe
XL Find: the emptying time for tank containing a fuid

tesl/nydraveslecom

unitsymbol

Fuiddsta

oensiy s Jig/n’
Kinematieviscosty saaaear_|nils Solve equations with
Inktil okt iy Excel macro
Dumeter o Comant:

ERE]

Tank discharge

e
Absolueroughness  Assious

Timestep.

Bl

£

ver guess)
Flowrateguess aveuess

Number of clclstion seps
Noioop

Volume Flowrate (m¥s)

©
Time (s)

—Volume —Qu -+ AFT Fathom result
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