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What is HydrauCalcXL Add-in?




What is HydrauCalcXL Add-in?

The Excel graphical interface




The Excel gra

unts

Units
Converter~
nverter.
| Thick-edged

g

Sharp-edged I

Tools

Tools

Import from _Export to
HydrauCalc HydrauCalc
Exchange with HydrauCalc

hical interface (1)

undatiol HydrauCalc Tellme

Help | About

Help | About

| This function calculates the pressure loss generated by a flow in a Sharp-cdged Orifice ith circular cross-section |

| L i - sl

Round-edged
Bevel-edged

(B st

@ ‘Sharp-edged (with transition)

Tl il il ol L N

(B s

I

(L —

Function Arguments

PipeDiameter
OrificeDiameter
VolumeFlowrate

FluidDensity

OrificeSharpEdgedCircularCros sSection_dP

frcular

cross-section,

Formula result

Help on this function

PipeDiameter Internal pipe diameter (m).

Cancel

The Excel graphical inter

Formulas

28 o 2

Text Date & Lookup & Math &
Time - Reference - Trig

Home Inset Draw  Pagela

2 |8

Recently Financial Logical
Used~ - -

P

=
More Nam
Functions - | Manager

Fundtion Library

face (2)

Acrobat  Hy Tell me

5

 Usein Formula

£ Create from Sel

E: 27}
o2 Trace Dependents Y4 Error Checking ~

Calculation [
Options~

Defined Names

Formula Auditing Calculation

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

PipeDiameter
QrificeDiameter
VolumeFlowrate

FluidDensity

OrificesharpEdgedCircularCrossse ction_dP

This
cross-section,

Formula result

Help on this function

PipeDiameter Internal pipe diameter (m).




The Excel graphical interface (3)

H 5
Acrobat HydrauCalc

File Home Inset Draw  Pagelayout Formulas Data  Review Developer  Help  Solver Foundation

) ¢ | Units | HC |
WD RN SGE ~ = &« 8 @ €0
Pipes Bends Transitions Junctions Entrances Discharges Orifices Grids General i Tools | Importfrom Exportto Help About
<2 = - - b7 x - b2 functions * - HydrauCalc HydrauCalc
Exchange with HydrauCalc | Help | About

Components General functions | Units Converter|  Tools

v & I :OrifiL‘eThickEdgedCircularCrnssSecTion_ﬂP(CI.0703;0‘035;0.007;0‘005;998.2051;0.000001003397;1:0.00001;1)I

x

OrificeA

c 0 pEs TrcularCrossSection_dP(PipeDiameter
Flui

Tell me

CheckData)

|
: OrificeDiameter; OrificeThick dDensity: FluidKi o 3
This function calculates the pressure loss generated by a flow in a Thick-edged Orifice with Circular cross-section

PipeDiameter: Internal pipe diameter (m)

| 24388.24

®

The Excel graphical interface (

File 5

. [l - F = i e
WD H o GF v | R 2 @
Pipes Bends Transitions Junctions Entrances Discharges Orfices Grids General Units Tools | Importfrom Expartts | Help
- - - - - - - - functions~ | Converter= | - | HydrauCale HydrauCalc
Tools o Help

Components

)
g

|

OrifieThickEge dCircutarCross Section_dP
PipeDiameter | 0.0703
OrificeDiameter |0035
OrificeThickness |0.007
Volumefiowrate |0.005
FluiaDensity |358.2061

crass-section.

This function calculates the pressure I
PipeDiameter Internal pipe diametes [r).

Formula resut = 2438323633

Help on s fundtion




The Functions of the HydrauCalcXL Library

The functions of the HydrauCalcXL library




The Piping Components

The available piping components

Straight pipes: Sprinkler : Transitions:
O A ® D& &&= &

Bends: Pipeline entrances:

G GIRIE & 6 6 = b bl
f185181313 s @Eﬁ\@@l\@@

Junctions: Pipeline discharges:

T W
WS e ilpe o ifp= ifpeilp= Jipe i

Restriction orifices:

TG DIIIDIETTA




Component Function Arguments

Example of Using a Component Function

Density
Kinematic Viscosity

Volume flowrate
Dismetes

Length
Absolute roughness

BHRUREORNE

[E[s12)

i\

& (1] [48 )5

IS

9981 | kg/m?
9800607 | m/s.

0ms |mys

(4]

& B
o el i (ptirn

00525 |m
6 |m

50606 |m

Function Arguments
P St G CroA S action 4P

Fonction arguments call.

1]

PipeStraightCircularCrossSection_dP
function

PapeLengen,

Formu resutt = 5239

Calling help for function description.

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

HAZEN.WILLIAMS Roogheess Wals = 7

& Double
=120

sord]

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




Functions of characteristics of fluids

Single fluids

Plotting seawater
characteristics using the "Plot"
Example of using the function to calculate the density of seawater submenu

Fuids st
P Rechercher

Seawater at 1 atm

Révision  Affichage  Automatiser  Développeur Aide Acrobat PDF-XChange HydraucCalc T.max=180°C  Salinity =35 g/kg

—_— Dyn. Visc. O Cin. Visc.
Fiids o R 2 Q0

Fluids General Units Tools | Importfrom Expertte | Help | About
acteristc functions = Converter ~ - HydrauCale HydrauCale

Single flids > T T oo ehange with HydrauCalc | Help  About

List of fluids > Seawater at 1 atm Functions

Dryairat 1 atm Functions Dynamic Viscosity

Subcooled water Functions

Plot Arguments de la fonction

Saturated steam/water Functions Semwater i fho Dlogy Tomprt o)

>
>
>
Humid sir at 1 atm Functions > Kinematic Viscosity
3
b
2

Superheated steam Functions Temperature |15 Density O Dyn. Visc. O Cin. Visc.

salinity 39 EY Dyamic Viscosty
- 1026063721 2oy
This function calculates the density of the seawater at 1atm.

Salinity Fiuid salinity (g/kg).

Résultat = 1026063721

s o st




Collections of fluids

Plotting the characteristics of a
Example of using the function to calculate the density of an oil selected oil using the "List of
contained in the list of available oils oils fluids" submenu

£ Rechercher

Révision  Affichage  Automatiser  Développeur Aide Acrobat  PDF-XChange HydrauCak

s | ok QB QO

Fluids General Units Tools | Importfrom Exportto | Help  About
Charscteristics =| | functions = Converter ~ B HydrauCale HydrauCalc

Hions Units Converter  Tools  Exchange with HydrauCale  Help  About

Single fluids >

Collections of fluids > Oils Functions. > Density ‘

6 | H | Perrys Fluids at 1 stm Functions > Dynamic Viscosity L

ams Fluids at 1 atm Functions > Kinematic Viseosity s . - \

List of oils Fluids

Tumpane 1.

Arguments de la fonction
Density O Dyn. Vise. O Cin. Vise.

Dynanic Viscosty

vame - e o a

= 8342000122

Oil_Rho

This function calculates the density of some oils.

Temperature Fluid temperature (°C).

Résultat= 8342000122

Aide sur cette Fonction

General formula functions




O
A HydrauCalc [
® 8 2 € 0
HC
Tools | Importfrom Exportte | Help | About
- HydrauCale HydrauCale
Ger Pressure Loss Functions > PressureLoss_dH_Rho_g paut -
Rhe Head Loss Functions 4 PressureLoss f_L_D_Qm_Rhe -
| Pressure Loss Coefficient Functions > PressureLoss_f_L_D_Qv_Rho I
Head Loss Coefficient Functions Pressurel oss.£_L_D_V_Rho S N —ca—| B 2 R =
Static Pressure Functions v Pressureloss { LS Qm_Rho
Volume Flowrate Functions » PressureLoss_f_L_S_Qv_Rho
Mass Flowrate Functions » PressureLoss_k_D_Re Nu_Rho Arguments de la fenction T X
Reynelds Number Functions > PressureLoss_k_Om_D_Rho Pressureloss_1_LD_V_Rho
Hydraulic Power Functions ’ PressureLoss_k Qm_S_Rho DargyFrictionFactor || 2] -
Flow Velocity Functions r PressureLoss_k_Qv_D_Rho Pipelength 1 -
Fluid Height Functions > PressureLoss_k Qv_S_Rho Diameter 1 -
Flow Coefficient Functions » Pressurel oss_k_5_Re_Nu_Rho FlowVelocity 2 -
Darcy Friction Factor Functions ~ » PressureLoss_k_V_Rho FluidDensity 4 =
Various Functions » PressureLoss Om_Av_Rho = 2.6965E+308
This Function calculates the pressure loss as a function of 'Darcy friction factor', "Pipe length’,
Pressurel oss Om_Cv_Rho ‘Internal pipe diameter, ‘Flow velocity' and ‘Fluid density’
PressureLoss Om_Kv_Rho DarcyFrictionFactor Darey friction factor {,
PressureLoss_On_Av_Rho
PressureLoss Qv_Cv_Rho
PressureLoss Ov_Kv_Rho [SITs 2EEEID
Pressurel oss_Wh_Qm_Rho Aide sur cette fondti Annuler
PressureLoss Wh_Qv

19

Example of using general formula functions

Density 9981 | kg/m 3
Kinemaic Viscosity | 9.808-07 | /s FiowVelocy e DICTCA

Volume fiowrate | 0005 |m/s Fiow velocity. [zsso I
L

Oismetec 05 |
Lengm n Pressre s coeticient
Absolute rougness | 50606 | m

on

Sk i Aom e

prosyu—
o - PressureLossCoefficient_dP_Qv_D_Rho function
Pesaton
Vehumeflowrate | C10 3
vamas 12
nosteney (&

22518
I i cuuttes The presie o coemoent a1 3 function o Pressure o, Vakume
Bewrate, Tntemal piot Sameter and Fhud dencey

Pressetons Prseure s P

043 o
PressuricsaConticust 29\ R (Pre
) ressrrtonatontionn 8 Ay (Cronsss
L5 Cr (Cromsse

. dP_QvD_F

PressureLass [dP] Doubie Pressuse oss (Pa)
VolumaFlawrate [Qv] Dosbic Vohame Sourate (xs)
Diameter [D] Doshic Dismeter (m)
FlaidDensity [p] Dosbie Fiid densizy (kg ")

Caling help for function description.

EhEbAES Ry

Unéts Converter | Pipe Component | General Function | (3




Functions for converting units of measurement

Functions for converting units of measurement

PYE HydrouCalc Tell me what

¢ 0

Import from  Export to Help | About
| HydrauCalc HydrauCalc
ConvertLengthUnits ydrauCalc | Help About

ConvertAreaUnits
ConvertVolumeUnits

c Init:

ConvertTemperatureUnits

ConventPressureUnits

ConvertHeadUnits g |

ConvertVelocityUnits | Function Arguments
ConvertVolumeFlowrateUnits | ConvertKinematicViscosityUnits
ConvertMassFlowrateUnits 1 Number

ConvenDensityUnits | From_unit *
ConvertKinematicViscesityUnits | To_unit 2
ConvertDynamicViscosityUnits }

| “#N/AT
This function converts a lue in

ConvertPowerUnits ‘
ConvertTimeUnits Number The numeric value to convert.
ConvertFerceUnits

ConvertEnergylnits
Formula result =

Help on this function
pre—




Example of using measurement unit conversion functions

w (=
|

523620018 m

*ConvenVolumeFlowrateUnits(BTT.CTLETT) @ HydrauCalcil - Help.

a1 B e 2 O S & &

NIk Vasger Cracher Pricident ek A Aol g Opeors
Fonction arguments call. | Sommare | inde. | Racheche | Fovem | s ~
Tood

s

"mls ) = 127133
ConventVolumeFlowrateUnits(1271.33; "N, "m) = 0.01

List of Volume Fiowrate Measurement Unts and Their Symbals.

s
ma
“oen

st

e ————
Calling help lsts the symbols of authorized units. e per hour

| Iter por mincte
Iter per second

NN

cubicinch par mie
gaton par hour
Gakon per hour
galion [US] per haur
aakon 1US] par haur
@alion [LK] per hour

Units Converter | Pipe Component | General Fundion | @

Technical documentation




Calling the documentation

[3] HydrauCalcxLdil

(2 Q@

Export to About
HydrauCale
h HydrauCalc | Help About

HydrauCalcXL help

Get help using HydrauCalcXL Add-in

Function Arguments.
OnficesharpEdgedCircularCrossSection_oP
PipeDiameter 00703
OrficeDiameter 0035
VolumeFlowrate 0005

FluidDensty |998.2061

FluidKinematicViscosity | 1.003397E-06

PipeDiameter Intemal pipe diameter (m).

Formula resuit = 2595050577

o thi funcion

Documentation of component functions (1)

9 Hydrucaon - Hep - o

- 0 B & & B
s Acsiel _ipiner_ Qptons

Masquer Chercher Précédert 5.1 Antter A

Sormore | e | Bechercher | Eovors |

OrificeSharpEdgedCircularCrossSection_dP

function

el Componerts

Description

5 Thick-edge oriice ‘This function calculates the pressure loss generated by a flow in a Sharp-edged Orfice with circular cross-section

(5] Round-eaged orfice.
Bevekedged e
Thickedged orifice (i ansiion)
5] Sherp-eded i (wih raration)
(5] Round-eaged orfice (wih transiion)
[5) Bevescdoed ancs(win ranstion)
@ o
@ HCx GeneraiFormuls CheckData,
@ HCx Unis Converter
@ HoaToos ircularC; son_ i argaments -
Corpanerts cescroton (ysraucale)
References D .
« PipeDiameter Double Internal pipe diameter (1)
equenty Asked Quesiions e i o e
Teemvie « OrificeDiameter Double Orifice diameter (m)
License « VolumeFlowrate Double Vohume flovrate (ms)
Histery FluidDensity Double Fhid densiy (kg/an’)

1.4) foptional

+ CheckData Int32 Check i ) [optional -
« ComponentName String Component name () [optional]

Examples:
o

061:1.003397E-06:1:1) = 25950.51
o 061:1.003397E- 2520045
o i 061:1.003397E-06:3:1) = 26147.16
o 061:1.003397E-06:4:1) = 25955.55

Double Pressure loss (Pa)




Documentation of component functions (2)

2 HydrauCalcXL - Help % HydrauCalcXL - Help

< ] E :
Masquer Chercher Précédent Suvani  Amdter Actusiser Accuel  Imprimer  Options Masquer Chercher Précédent Guivani  Anéter Actualiser Accuel  kmprimer  Options

Sommae | ndex | Reshercher| Favors | Sommare | ndex | Bechercher | Favors |
Tonchons
Calcatates pressure loss of Sharp-edged Orifice with circular cross-section b 3 @

® Dscharges
-0 HydrauCaleXL Functons =40 Eﬂnu Sharp-edged Orifice
Hexl Companents Thick-scged oriice o -

ircular Cross-Section

@ Staignt Ppes For function description and validity range see: 21 snarp-edged arifce

i & N o v (TDELCHIK)
& i ] ik sdgd oncs (vt ansiny

[£] Sharp-edged orifice (with transtion)

@ enrances
@ Discharges. ‘Sharp-cdged orifice - Circular cross-section - IDELCHIK [E] Round-edged orifice (with transiton)
&) Orifces 3 e Crola oo T . (5 vt e

(3] ek-ecged orfee —edged orifice - Circular cross-section - CRANE @ o GeneralFormuas

E A -ediged orifice - Circular cross-section - Pipe Flow - Guide @ 1ot convenr
[E] Beveredged onfce @ HoxToos o
[ ag— @ gt Model description:

Sencs
@ Transtons This model of component calculates the minor head loss

@ sunctons (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 into account in this component.

=] Pipe Flow - Guide Model formulation:
@ Rounded-sdged oriice
b S Hydraulic diancter (n)
@ Sharp-cdoed orifce (with transiton)
@ Round-cdoed orife (with transiion)
@ 5ol )

Q%Grm Pipe cross-section area (m?):
erarences
@ FAQ- Frequently Asked Questions

Documentation of fluids characteritics functions

@ HydrauCalcXL - Help

@A B e =2 0 B & &8 &
+ mier Actuslser Accued lrpemer _Qptons.

Masquer (Chercher Précédent v
e e feeme B | Seawaterlatm_Rho function

Apout
5 @ intertoce
@ Howto.
& Q) Hyerauceext. Functons
54 HCl Components
& () HO s Crarscterities
Singie fuds

‘This function calculates the density of the seawater at | atm

Syntax

Seawateriatm Rno(Temperature, Salinity)

Seawaterlatm_Rho fimction syntax has the following arguments

Components descrpbon (HydrauCak)
Refarsacon " + Temperature Double Fhid temperature (°C)
(gke)

FAQ - Frequently Asted Cuestions + Salinity Double Fhid Salinity

Rho =f(Temperature Salinity )

Seawaterlatm_Rho(20; 15)= 10096

Returns

Double Density (kg/m”)




Documentation of general functions

2 HycrauCaloxL - Help

& O

© [A]
pndterAcusiser Accuel _npmer_Qptin

PressureLoss_f L._D_Qv_Rho function

(0 HyerauCocx Functons

o General Formas Description

= ‘This Function calculates the pressure loss as a function of 'Darcy friction factor’, Pipe length' ‘Internal pipe.
ressureLoss,_{_L.D._Rho (DarcyFrit diameter’, 'Volume flowrate' and ‘Fhid density’
5] pressureLoss_{ L_s_am Rho @arcyfric

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

. icti [f] Double D
« PipeLength [L] Doubie Pipe length ()
« Diameter [D] Double Diameter (m)

5 resnrecons oy tyiponer [Qv] Doutle
e s coeticint FluidDensity [p] Double Fuid density (kg/m®)

PressureLoss_f L_D_Qv_Rho(0.8133559; 1; 0.07; 0.005;

*
.

s
B, Components descrtion (Hydraucalc)

Double Pressure loss (Pa)

Documentation of unit conversion functions

R HycrauCaiX - Help

(]
et

ConvertLengthUnits function

Q Hyraucacnt Funcions
4@ HCxl Components.

Syntax

Convertiengthunics (Namber, From unit, To_unit)

Covertl

« Number Doubie The mumeric value to convert
it o e vl

Convenorceuns (umbr,Fon. « From_uni St

ConvertEnerayUints tumber, From_unt,
@ HCuToon

Reternces. s
FAQ-Frequenty Asked Questions ConvertLengthUnits(1; "o’ "&') = 3.28084
Toeamdias ConvertLengthUnits(3 28084; “'; "m) = 1
Hsory

Listof Langth Heasurement Units and Their Symbols

Double A mumber i the new measurement system




Data exchange with the HydrauCalc application

/

16



Data exchange with HydrauCalc application

H S s Book! - Excel

File  Home | Insert | Draw | PageLayout Formulas | Data  Review  View Developer Help SolverFoundation Acrobat [T cetd

¢’ 2 . Units T
CAD N GGG » = & 8 @
Pipes Bends Transitions Junctions Entrances Discharges Orifices Grids General i Tools | Importfrom Exportto | Help | About
- - - - - - functions = -~ | HydrauCale HydrauCalc

Components General functions | Units Converter | Tools | Exchange with HydrauCalc | Help | About
Export to HydrauCalc
Exports the function and its
parameters to the clipboard to
import tinto HydrauCelc

f< | =BendsmoothCircularCrossSection_dP(0.0703;0.175;90;0.00001;0.005;998.2061;

E | F | 6 | H | 1 3 | k |

L ACENCETNTEY =

= - (i denuCai 202 - [t b et cocdrcos-action - OELCHX (e 4] - x
= Fie [ tan | drefernces Busbace Tools el FC
A HydrauCalc .
Units HC g | oo
Pipes Bends Transitions Junetions Entrances Discharges Orifices Grids General Units Tools | Importfron| Exportto | Help | About : -
- - - ~ - - - functions= | Converter - HydrauCald_HydrauCalc
Components General functions | Units Converter | Tools | Exchange with Hffaucaic | Help | Apout | o

CoTibmof Aud

Exports the function and its
|3 | k|| peemeestothedipbourdto n
import it into HydrauCalc

L
83 -] s £ [ ircularC: lon dP(0.0703;0.175,50,0.00001:0.005;:998 2051] " *© HydrauCale 4
\4 I

A |8 ¢ b & F & ¥

[

i
®
]

Eo- 1%

Esnerirpaon-=Fas]

B ClipBook Viewer - [Clipboard] - o X
I8 File Edit Security View Window Help -85 x

L] ofalx] Fl5iE

=BendSmoothCircularCross Section_dP(0.0703;0.175;

<
Clipboard Y

34



(58 e 220 k- edged - 10ELCH (e a1 - * o cal o
[[Et | preerences, Dusbuse_Tock_ Help_FC. =
[re—
o A HydrauCalc
apot e ThdnaCHOL funcian f he camponent.
e CADRNE G » = KRB €0
T T N d = HC
T e Pipes Bends Transitions Junctions Entrances Discharges Orifices Grids General Units Tools || Importfrom | Exportto | Help | About
ﬁ Bresmre : 00 pe - - - - - - - - unctions ~ Converter ~ - HydrauCalc HydrauCale
Companents General functions | Units Converter | Taols / Exchange with HydrauCale | Help | About |~
: 1 bt
Opa vecaty: OIS Nkt
@ Kremsscvscomty:  LonEs mi B3 - £ || =GridThickedgedCircularCrosssection_dp(0.0703,0.015;7,00€70.00¢ 'mPort from HydrauCalc 1;1) -
e A TRk = | Imports the HydrauCalc function
A B D £ E G H f J contained in the clipboard and N
@ = paste itinto the active cell of the L
1] active sheet
e 2
E:E ol 3 11144.34]
i 4|
&) i >
6
= - [~]
@ Sheetl @ [4] ][]
- iz M -+ 10%
B e
- G
B ClipBook Viewer - [Clipboard] = o X
B File Edit Security View Window Help -lax

x| B !ﬂ
=GridThickE dgedCircularCross Section_dP(0.0703;0.01

0.007;0.005;998.2061;1.003397E -06;1;1E-05;1) I =
‘ I}
Clipboard | /]

35

xamples of systems solved using
HydrauCalcXL and Excel solver




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

19



https://hydraucalc.com

Legend

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) Length (m)

Pipe A D_pA
Pipe
PipeC
PipeD.
PipeE
PipeF
PipeG
PipeH

Legend
Input data

Exel caleulation

Hydraucalc calculation

Variable name

Unitsymbol

cation
Check data 0

Fluid data (Water 20°)
ensity

Graviationalacceleration

to Fluid ics - Fox and

Find: the volume flowrate of each branch

998.24  kg/m*
L00E-06 | m¥/s

- oth Ed - Example 8.11 - page 323

Solver data

Pipe A
PipeB
PipeF
Constraints:

dH_pG - dH_pF=0

Deducted flowrate:
PipeC
PipeD.
PipeE
PipeG.

LpA
LoB
Lec
LpD
LpE
LoF
LpG
LpH

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

Find: the flowrate in each pipe

= PipestraightCircularCrossSection_dP(D_pAiL,
= PipestraightCircularCrossSaction_dP(D_pCil.

CircularCrossSection_dp

CircularCrossSection_dP(D_pGiL.

= PipestraightCircularCrossSection_dP(D_pH;L_pH;Q_pHirhosnui

Pipe head loss Stuns
o

Surtace elevation

"
o

Suface pressure

[
o s
o e

Surfsce velocity

a2 [Cooma Jms
as [Coas s

B R AR

v

%.‘42*;4 2o 2o~ (aH 4 8H) =0| [0

Deducted flowrate:

rers
s

s

QpA
ars
a_pF

GH_pA +dH_pB +dH_pC +dH_pD- sL=0
GH_pE+dH_pF +H_pH - 0H_pB=0

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

=HeadLos:

dp_Rho,
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il
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Legend
nput dta
[Ep——
Hydraucae calclaton
Veriaia name
unitsymol

Dataverfcation
Chockiata (072)

Fluiddata

Kinemstc viscosty.

Name

Pipedata
Name

Heatexchanger 1
Flowrste

Reference: AFT Fathom

System

Pump 12 - Head

$F SEESENES $
B 0 [ W

Reference: AFT Fathom 10 - Examples - Heat Exchanger System

Find: the volume flowrate in the loop

=

Longin(m)  Absolte roughess ()

= e asmees
o
o

Coatore odios () Angle ()
cn [ omm | An y

£
o | en

Heat Exchanger J1.- Pressure loss

Pumpead

s s

s

Heat xchanges pressare loss

n

Pl pressue loss
@

bsclte aughness ()
en | asmees

asmeas

——

Pump 15 - Head

e it

s

)

I

)

—
ey
e [uotwes Jn:

System

p——

Pressure evolution
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EDx

M rssaicson

Chockaa 01)

oensry

e lovarion )

S—

Reference: AFT Fathom 10 - Examples - Hot Water System

Find: the

the allow a flowrate of

sutce resre 63

g o)

Pumps 14 & 17 & 110 - Head

Avsserugrnes ]

me/s)in

the pumps

P—

EDx

i nydrsuesic com

ot
Checkdaa /1)
Fddata (Water20€)

Dty
Kinematcviscosy

Impesed volome flowrate (eat changers)

auid level dbove base

Plpedata

am
an

Name Dlameter(m)

e —)

Arge() abslsterosgmess ()

Reference: Flomaster - Example: Marine Cooling System

Find: the diameter of each orifice plate to meet the required flowrate through the various branches

9200 e/
Louc0s s
s
0000 o'
oo nrrs
oo /s
o050 'l

Lengih ()

o o o o 0 5 o oo o

Cooling WaterCircut-

By T

Abscuteroughness ()
o7 | asweos

Solver dta
Value to e computed by scver (v
ors D00

bl et
ooeom

01006

13313

[ —

e
wew

onifie platepresare s
ops  doons

[

suncion pressure oss (3}
hrough ra)

Exchongerprssor
.

o

5 (e a3 ¢ E|s§‘§‘§|§|§‘

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

oputdsts
seiciinn ]
il clcion
unt ool

. Refanence plone 220
idasa
oensty o
Kinamtcvicosty sazer o

Solve equations with
Excel macro

otk dota
Dlsmeter Consran:
Flasneign
Volume

Ppedota
Lengn e
Absolueroughness  Assious

Timestep.

ver guess)
Flowrateguess aveuess

Number of clclstion seps
Noioop

HH 4 HHEEE
AN AR N AN AN
FEPPPE P PP
Volume Flowrate (m¥s)

n 0 0 % w0 @ w0 1%
Time (s)

—Volume —Qu -+ AFT Fathom result




