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1013 bar

Density : 998.2061 kg/m?
Dynamic viscosity : 0.00100159  N.s/m® (__‘lFldeuruurEsﬁcs

Kinematic viscosity : LOO3WE-06  mijs.
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COMPONENT PANE

Geometrical characteristics.

5.0mjs
(Turbulent)

Pressureloss | 317.5654 | kPa

32,4409 m of fluid

Complementary results

Designation
Hyerauiic diameter
Pipe cross-section area
Internal pipe volume

Pressure loss per length unit
dent (based on

Hydraulic power loss

COMPLEMENTARY RESULTS

[ HydrauCalc 2018a - Result graph

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

—— Bela (do/d) =0 —— Bela (do/d) =0T —— Bela (do/d) = 0.

3 —— Beta(do/d)=04 —— Beta (do/d)=05
——— Beta (dois 6 —— Beta(do/d)=071 — Beta (do/d) =08
—— Beta (do/d)=0.9

/do=2 000E=

Designation
Pipe cross-section area
Orifice cross-section area
Diameters ratio (Do/d)
Cross-sections area ratio
Thickness to orifice diameter ratio
Pipe Reynolds number
Orifice Reynolds number
Velocity in vena contracta
% 3et velocity ratio (Equation 13.4)
efficient Cth (Equation 13.14)
12 foefficent of local resistance (quation 13.13)
Pressure loss coeffident (based on the mean pipe velodty)
Hydraulic power loss.




MOODY DIAGRAM

[§ Moody Chart and Flow Velocity Profile

Moody Chart

Relatve roughness

Geometrical characteristics

=

-
[ 0.00005

=4 0.00001
1E+6 5+ 0.000005
49831645

Reynalds numoer 0.000001

Flow Characteristics
5.0mjs

(Turbulent)

mean V: 5.0mjs 39.199 kgfs
0.0352699
\‘\ msfs
A
—

Pressureloss | 317.5554 | kPa

32.4409 m of fiuid

MOODY DIAGRAM AND HAZEN-WILLIAMS FORMULA

oody Chart and Flow
Moody Chart

Relat 3 roughness

0.00005

e =4 0.00001

1E15 —5+0.000005
7.9535E+4

Keynoias number 0.000001

resrei [ 7 | 7

0.0341 m of fiuid




GRID PLOT

Gl§ Grid plot
Geometry of the grid
D =10.0703 m
d=0.015m
S =0.003881508 m*
5= 0.0001767146 m2
n=7
s.n = 0.001237002 m?
s.n/S = 31.87 %

Cartesian and polar coordinates of the holes

# x (m) ¥ (m) r (m)
_ 001171666 | 00202938 | 0.02343333
001171667 | 0.02029386 | 0.02343333

-0.02343333 | -2.048607E-09 | 0.02343333
0.01171666 | -0.02029386 | 0.02343333

0.01171666 0.02029385 | 0.02343333

oot s
0.02343333 4097214609 0.02343333 0

1.1384m of
0 o B m of fluid

FLOW COEFFICIENT CHART

Flow coefficients chart Cv
Qv =0.005 m%s - dP = 10246.3 Pa - Cv = 65
TITAN FCI - CV 52-DI - NPS 2"

Geometrical characteristics

| FITAN FCI Center Guided Check Valve - CV 5201 (\PS 2°-24) |

4.9910kg/s
0.005
mifs.

—_—

2.967mjs

Volume flowrate (m?/s)

Definition of partial opening

] ; 1"/ Define opening pressures
/ H

Begin of opening ‘ 3432 | pa 10246.3 Pa

Toopening [ 4903 | Pa U i

1E+04 1E+05
Pressure loss (Pa)




THE COMPONENTS

STRAIGHT PIPES










CHANGES OF CROSS-SECTION
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' ENTRANCE OF PIPELINE
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ENTRANCE OF PIPELINE

ENTRANCE OF PIPELINE
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New R2023h

New R2023b
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DISCHARGE OF PIPELINE
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DISCHARGE OF PIPELINE

New R2023b
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DISCHARGE OF PIPELINE




JUNCTIONS (FoLLowIng)

T-JUNCTIONS WITH SMOOTH TURN THROUGH 90°

N :
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RESTRICTION ORIFICES

RESTRICTION ORIFICES (FoLLowine)




MEASUREMENT ORIFICES
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VALVES




PUMP QUICK DESIGN

THE MEASURE UNITS




UNIT SYSTEM SELECTION

Unit system selection

Length unit

meter (m)

Diameter and radius unit

millmeter (mm)

Thickness unit

[meer o Load ustsystem
Slunt

meter (m)

Temperature unit

degres Celsus (C) Sluni (€, bar)

Pressure unit

| KoPascal (z)
unit CGS unit

Slunt (T)

ial unit

meter (m)
Velocity unit
| meter per second (m/s) TS unic
Volume flow rate unit

| cubic meter per secand (m>/s)
Mass flow rate unit User unit 1
 Hlogram per second (ko)
Density unit

 Hlogram per cubic meter (ka/m) User unit 3
Dynamic viscosity unit

|Newton second per square meter (N.3/m2)

Kinematic viscosity unit

sauare meter per second (m)

Mass unit

iogram (ka)

Power unit

Kiowatt (i)

MKpS unit

USCS unit

User unit 2

UNITS MODIFICATION

Flid characteristics

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

Temperature :

Pressure :

Density :
Dynamic Viscosity : 0.00100158
Kinematic Viscosity : 1.00340E-06

Geometrical characteristics

22



THE DATABASES

DATABASE - FLUIDS

Fluids database (User tables database : 2 Fluids)

‘Yaws liquids database Perry's gases database

User tables database User oils database

databa: fProp datab

HC oils database

Example 1

Fluid definition

() Rho &Mu

N ()

T(C)  Rho(kg/m¥)  Mufsim?)
156.67 0.000016808

1.072828E-07

o 140.65

0.000016678

1.18578E-07

124.02

0.000016778

1.352846E-07

0.000017028

1.506325E-07

30
@ 113.05
50 104,85

0.000017345

1.654268E-07

oo, [ 3] <

O Authorize modifications

® Density ) Dyn. Visc
Densty fkg/m’)
Denaty

Density

Dyn. Visc.

Kin, Visc.

140.65 kgjm®
1.663E-05 N.sjm?
1.186E-07 m¥s.

| -

O Kin. Visc. ) Density
Dynamic Viscosity (N.s/n3

HC tables datsbase  Perry's liquids datsbase
Jliquid () Mixture () Vapor
Fiuid informations

Example of "Fuid User Data™
Carbon diexide (CO2) at 50 bar

Reference: NIST RefProp v&.0

B awanm

@® Dyn. Visc. O Kin. Vise.

Dynamic Viscosity

£

H

Bsnamie Visse w0 sim) (1560

DAA
7. s
§or—

e e e me  we  wa
Tssatace) T
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DATABASE - PIPINGS

Tables of Nominal Diameters

Aluminum Pipes Cast Iron Pipes. Black and Galvanized Steel Pipes User database
Steel Pipes Stainless Steel Pipes Copper Pipes and Tubes PVC Plastic Pipes

Steel Pipes - EN 10216 - Serie 1

=}
E

Outside diameter (nm) ~ Wall Thidkness (mm) ~ Inside diameter {mm) Area (mm3)
0.2 0.5 9.2 66.47626
0.2 06 9 63.6174
10.2 0.8 8.6 58.08818
0.2 1 8.2 52,8103
0.2 12 7.8 47.78374
0.2 14 7.4

0.2 16 7

10.2 18 6.6

0.2 2 6.2

0.2 23 56

0.2 26 5

13.5 0.5 125

13.5 06 123

13.5 08 1.9

13.5 1 15

135 12 w1

13.5 14 10.7

13.5 16 0.3

13.5 18 9.9

13.5 2 9.5

13.5 23 8.9

135 26 8.3

13.5 29 75

13.5 3.2 71

13.5 36 6.3

17.2 0.5 16.2

7.2 0.6 16

7.2 0.8 15.6

3
3
3
6
6
3
3
3
6
6
3
8
8
8
8
8
8
8
8
8
8
8
8
8
8
U]
10
1
[] Convert to inch

DATABASE - WALL ROUGHNESS'S

(8 Tables of Surfac

Miller (2nd Ed) 1S05167-12003  Fluid Mechanics (7thEd)  Idelchk (3thEd)  Pipe Flow - Guide (2012)
|steel pies




DATABASE - ROUGHNESS COEFFICIENT

THE TOOLS

25



TOOL - CALCULATOR FOR CIRCULAR CROSS-SECTIONS

e for Ste(::esrtaalt’;e::dnnrz;m;e Fluid
Formulation Numerical application
AP=1/2.8.p.V? AP -[#mw b
L=A.L/d & [mew ]
Qv=V.S A -[oomms ]

- gL L s
S=n.d*/4 oy

Qm=p . Qv Qv
Re=V.d/v od
Av=Qv.(p/AP)" S
Cv = 41650 . Av Qm
Kv = 36023 . Av N

Cv=1.15620.Kv v

C,= 2.8S2] Av? Kv -[(z2ew | mh
Ah=AP/(p.Q) Ah [ ran
Wh = AP . Qv 8 Wh

v=unlp

Reset

@ Check the input data

TOOL - CALCULATOR FOR RECTANGULAR CROSS-SECTIONS

General Head Drop F
[ | for Steady State and Incompressible Fluid
Formulation Numerical application

AP=1/2 . L.p.V? AP = [ mam |
£L=A.L/dh .
Qv=V.S .
S=a.b )
P=2_.(a+b)

dh=4.S/P

Qm=p . Qv

Re=V .dh/v

Av=Qv. (p/AP)

Cv = 41650 . Av

Kv = 36023 . Av
Cv=1.15620 . Kv
£=2.821 Av?
Ah=AP/(p.g)

Wh = AP . Qv

v=ulp




TOOL - UNITS CONVERSION

Units conversion factors

Mass flow rate Pressre  Energy  Power  Density  KinematicViscosity — Dynamic Viscosity
Length Time Temperature. Area Volume: Velocity Volume fiow rate

Urit name Symbal value ~
§.1. unit : meter per second mjs 1mfs
milimeter per second mmfs 0.001mfs
decmeter per second dmjmin 0.1/60m/s
centimeter per second /s 0.01mfs
meter per minute mjmin /50 mfs
decimeter per second dm]s 0.1mfs
decameter per minute

klometer per hour

hectometer per minute

decameter per second

klometer per minute

foot per minute

foot per minute

vard per minute

yard per minute

inch per second

inch per second

foot per second

foot per second

mile per hour

mile per hour

yard per second

yard per second

mile per minute

fom [ 325 | inchper second (ni)

to | 00825 | meter per second (mfs)

TOOL - ESTIMATE PRESSURE LOSS COEFFICIENT IN LAMINAR FLOW

mate of the pressure loss coefficient in laminar flow regime from the coefficient in turbulent regime

Laminar loss coefficient relationship to turbulent loss coefficient
MILLER - Figure 14.31 (Re < 1e4)

1000

Lominarflow input data

o N T
Bav .| 5000006 | mys Qm =[ 0.0095103 | kgfe
Bl o2 Jn e[ ]

Pressure loss coefficient i aminar flow regime

Kam = 17.39762

27



TOOL - MOODY DTAGRAM
Moody Chart =l

Relative roughness

0.019076

0.0007
0.000142
UuuL

0.00005

0.00001
0.000005

1E+S
9.0251E+4
Keynoias number 0.000001

Flow Characteristics

mean V: 1,288 mfs
>
Hydrau, diam.

mm

v

TOOL - MOODY DIAGRAM FoLLowineg)

| Coleirook-white Equation (1939)
[ swamee-3ain Equatin (1975)

Darey Friction Factor

Relative roughness

Camparaisan

ColeBrook-White Equation (1939)
f1=0.01807511

Swamee-Jain Equation (1976)
f2=0.01803223

Relative differences: (F1 - f2) / f1x 100
0.23%

0.00005

0.00001
0.000005

1643 1E+4 1E+S
2.0251E+4
Keynolas number 0000001

Flow Characteristics

mean V: 1,288 mfs




TOOL - VALVE SIZING CHART

[ Flow coefficients chart K

Flow coefficients chart
: Zeal pascsie

Volume flowrate (m?¥s)

|

t t
1E+04 1E405 1E+06
Pressure loss (Pa)

Input data

@ - 0.005 mfs O Ocv OAr

@ P - 100000 Pa Kv = 17.99536 m3
Check the input data

TOOL - FLUID COMPARATOR

[l HydrauCalc 2018a - Comparison of fluids i imum: 6)

X
Curve to remove

Puid | Mobl Terssai T 22 ¥ DEEEEETT

List of compared fuds

Fhad Temp. min (°C) Temp. max (°C)
Mobi SHC 626 [HC oil database] -54.000 230.000
Mobil SHC 639 [HC oi database] -15.000 270.000
Shel Telus 52V 15 [HC oi database] -42.000 160.000
Mobil Teresstic T 32 [HC ol database] -30.000 222.000




THE CALCULATION REPORT

CALCULATION REPORT
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THE DATA EXPORT

DATA EXPORT

Straight pipe circular cross-section and nonuniform roughness walls - IDELCHIK (3rd Ed.)
Diameter 0,3333598 m

Pipe cross-section area 0,08728033 m*
Length 609.6 m
Absolute Roughness 4,60E-005 m
Volume flow rate 2557719 m¥s
Pressure loss 1,00E+009 Pa

Fluid head 102191.5 m of fluid
Pressure loss coefficient 23,33955

Darcy Friction Factor | 0,01276324

Flow velocity 293,0464 m/s
Reynolds number 1.00E+008
Hydraulic power loss 256E+010 W
Density 997,9705 kg/m*
Dynamic Viscosity 9,75E-004 N.s/m*
Kinematic Viscosity 9,77E-007 m¥s

Feuille! <




DATA

EXPORT

Bleo|o|~|o

wxla\“ =I

33333

2HRYSE

FEEEEE

582 838288288

90° LR Elbow (4)

Gate Valve (2)

4 Sch 40 Pipe (35 1)

—z,

P1p2

p1-p2

45" LR Elbow

FIGURE 7.1, Four-inch pipe section.

Humer
3"Schedule 40

2 Numbar
35" 1REIbow

HygrauCate resuni:
P1-P2udPraH
17380

sult:
17,61 pst

Relativa differanc

Pipe crosssection aren
Langtn
anselute Roughness

Hydraulic power loss
Dansity

Dynamic Visessity.
Kinematic Viscosi

Diamater 03388 & 03385

051601 psi
1,19267 offuid

22,6984 /s

724116
[Hydravtic powartess 027482 HP
Dersity 62,3013 IR
[ovnamic viscasity 2,04805 loks/i?
Kinematic Viscosity 108508 fi/s

ater
Passage cross-section ares

Pressure loss costicient
Fiow walocity

Reynalas number
Hydrautic pawariess
Density.

Dynamic iscasity

Kinematic Viscosity

075173 psi
47375 offuia
021706

1,08608 135

Feuill |

Data exchange with HydrauCalcXL
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Data export o HydrauCalcXL

58 e 26222 - (i g - 10ELCHI s E] o

Insert | Draw | Page Layout | Formulas | Data olver Foundation Acrabat [Nl Tellme 2 Share

CLD Dl = O & )

Pipes Bends Transitions Junctions Entrances Discharges Orifices Grids General Units Import fram | Expor Help | About
- - - - - - - functions Converter ~
Components General functions | Units Converter Help About

Import from HydrauCalc
Imports the HydrauCalc function
contained in the clipboard and
paste itinto the active cell of the
active sheet

e it

Lommothn 11144.34]

FRQ@EFAO

) ClipBook Viewer - [Clipboard]
W' File Edit Security View Window Help
x| = *[ﬂ

ircularC. 1_dP(0.0703;0.

Data import from HydrauCalcXL

(6 nuCol 202 - 5masth e i crclrce-section - 0L CH 3 F41)
B = Fie [ i | Prfeences

Insert | Draw | Page Layout | Formulas | Data | Review 5 ndation | Acrobat [l

Units HC
NG ~» || &K [
Pipes Bends Transitions Junctions Entrances Discharges Orifices Grids General Units Tools | Import fron About

- - - functions~ | Converter~ - HydrauCal
Components General functions | Units Converter| Tools Help | About

Export to HydrauCale

Exports the function and its

T parameters to the clipboard to
import it into HydrauCalc

fe || =BendSmoothCircularCrossSection_dP(0.0703; 3.00001;0.005;998.2061;

HJ ClipBook Viewer - [Clipbeard]
! File Edit Security View Window Help




THE ASSURANCE QUALITY

TECHNICAL DOCUMENTATION

2 HydrauCalc - Help
B e = O [A]
Ao _ Aot

Masquer Chercher Précédent .11 Arder

Sommare jndex Bechercher Favoris
2] About.
@ ersce ana enis
2 Components description
(Q Siaghiposs = all flow regimes:
(0 St e - Crour cross s
‘ELCAK (nfom aughn

Darcy Friction Factor
Circular cross-section pipes
IDELCHIK (nonuniform roughness

'DELCHK (smocth wals) =

i

Unts of easurement
Tooks

Qualey Assarance

FAQ- Frequenty Asked Questions
Ts and trcks

Pressure loss coefficient (based on the mean pipe velocity):

(1] equation 2-2)

Total pressure loss (Pa):

(11] equation 2-2)

Total head loss of fluid (m):

Hydraulic power loss (W):

<




COMPONENTS MODEL VALIDATION




