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GRAPHICAL USER INTERFACE

[il§ HydrauCalc 2012 - circular and nonuniform IDELCHIK (rd Ed)]

Je _Edit_ preferences_ Calcuation method_ Database _ Tools _Help
116 P
L7 dhe7
Fluid characteristics

Fud: [Water @ 1aim 1]

Ref.: TAPWS IF97.
Temperature ;

Pressure :

Density : 998.2051 kg/m®
Dynamic Viscosity : 0.00100159  N.sjm2

s5.0mfs
Kinematic Viscasity : LO0IHEDS ms

(Turbulent)

@oensity  Ooyn.vise. O kin. Visc.
1010

Pressureloss | 317.5654 | kPa

32.4409 m of lid

Complementary results

Designation
Hydraulc diameter
Pipe cross-section area
Internal pipe volume:
Mass of fluid in the pipe
Length / Diameter'ratio

Density (Kgim’)
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FLUID PANE

Fluid characteristics

(‘Iﬂuid Selection
Fluid: |Water @ 1atm ~

Ref.: IAPWSIFS7 \thwma( fluid
Temperature : 20| istics
Pressure

1013 bar

Density : 998.2061 kg/m®
Dynamic viscosity : 0.00100159 N.s/m?

Kinematic viscosity : LOO340E-06  m¥fs

[@pensiy  Oow.vise O ki visc.
o




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

[il§ 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

| [ et veloaty ratio (Equation 13.4)

effident Cth (Equation 13.14)
oefficent of local resistance (Equation 13.13)
Pressure loss cosfficient (based on the mean pipe velodity)
Hydrauiic 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




GRID PLOT

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 = 3187 %

Cartesian and polar coordinates of the holes

L x{m)
001171666

¥ (m)

r {m}

0.02029386

0.02343333

0.01171667

0.02029386

0.02343333

-0.02343333

-2.048607E-09

0.02343333

0.01171666
0.01171666

-0.02029386

-0.02029385

0.02343333
0.02343333

0.02343333
0

4.097214E-09

0

s
0.02343333 0

ki 1.1384 m of fuid

THE COMPONENTS




STRAIGHT PIPES




CHANGES OF CROSS-SECTION

i
e
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ENTRANCE OF PIPELINE
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DISCHARGE OF PIPELINE

JUNCTIONS
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JUNCTIONS (FoLLowIng)

RESTRICTION ORIFICES
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MEASUREMENT ORIFICES
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THE MEASURE UNITS

UNIT SYSTEM SELECTION

[i§ Unit system selection

Length unt

| meter (m)

Diameter and radius unit

milimeter (nm)
Thickness unt

| meter (m)

Load unit system

Slunt

| meter (m)

Temperature unit

Slunt ()

| degree Ceksivs (°C)

Slunit (°C. bar)

Pressure unit

KioPascal ()

Imperial unit

urit

CGS unit

| meter (m)

Welocity unit

MKaS urit

| meter per second (m/s)

MTS unit

Wolume flow rate unit

| cubic meter per second (mfs)

Mass fiow rate unit

|Idogram per second (rg/s)

Denstty unit

kiogram per cubic meter (kg/m)

Dynanmic viscosity unt

Newton second per square meter (N.sm?)

Kinematic viscosity unit

square meter per second (mfs)

Mass unit

USCS unit

Userunit 1

User unit 2

User unit 3

15



UNITS MODIFICATION

THE DATABASES

16



DATABASE - FLUIDS

[§ Fluids database (User tables database : 2 Fluids) X

Yawsliquids database  Perry's gases database  Yaws gasesdatcbsse  RefProp datebase  CoolProp database
User tables database  Userolsdatabase  HColsdatsbase  HCtablesdatebase  Perry's lquids database

Example 1 | Oiliud O Mixtere () Vapor
Fluid definition (“)Rho &Mu () Rho &Nu Fluid informations

T(C) Rhokg/m?) Mu(N.5/m?) Nu (m2fs) “ Example of Fiuid User Data™
156,67 0.000016808 | 1.072828E-07

140,65 0.000016678 |  1.18573E-07 Carbon dioxide {C02) at 50 bar
124.02 0.000016778 | 1.352846E-07
113.05 0.000017029 | 1.506325E-07 Reference: NIST RefProp v8.0
10485 0.000017345 | 1.654268E-07

Density 140.65 kg/m?

Te . °C

s Dyn. Visc. 1.668E-05 N.sfm*
Kin. Visc. 1.186E-07 m2fs.

P —— ¥E B 2B

@® Densty ) Dyn. Visc O K. Visc. Densty @® Dyn. Visc. O Kin. Vise.
Densty (ka/m’) Dynamic Viscosty (N.s/m3)
‘Dynamic Viscosity

ATABASE - PIPINGS

§ Tables of Nominal Diameters

Aluminum Pipes CastIran Pipes Black and Galvanized Steel Fipes User database
Steel Pipes Stainless Steel Pipes. Copper Pipes and Tubes PVC Plastic Pipes.

Steel Pipes - EN 10216 - Serie 1

=]
E

Outside diameter (nm) Wl Thickness (nm)  Inside diameter (mm) Area (mm?)
10.2 0.5 9.2 66.47626
10.2 0.6 9 63.6174
10.2 0.8 8.6 58.08818
10.2 1 8.2 52,8103
10.2 12 7.8 47.78374
10.2 14 7.4
10.2 1.6 7
10.2 18 8.6
10.2 2 6.2
10.2 23 5.6
10.2 26 5
13.5 0.5 12.5
13.5 0.6 12.3
13.5 0.8 119
13.5 1 11.5
13.5 12 i1
13.5 14 10.7
13.5 16 10.3
13.5 18 9.9
13.5 2 9.5
13.5 2.3 8.9
13.5 26 8.3
13.5 29 7.7
13.5 3.2 7.1
13.5 3.6 6.3
17.2 0.5 16.2
17.2 0.6 16
17.2 0.8 15.6.

BEEHE®2 00000000006 0dnananaanaan




DATABASE - WALL ROUGHNESSES

[ Tables of Surface Absolute Roughness

Mler (dEQ)  1S0S167-12003  Fiuid Mechanics (TthEd)  Idekhik (3thEd)  Pipe Flow - Guide (2012)
|steel pes

Type of tubes

DATABASE - ROUGHNESS COEFFICIENT

(8 Tables of Hazen-Williams Roughness Coefficient

Tables Hazen-Wilkams

| cast-tron pipes

Type of tubes

cast, plain
castiron, old, unined
castiron (10 years old)
castiron (20 years old)
castiron (30 years old)
castiron (40 years old)

18



THE TOOLS

TOOL - CALCULATOR FOR CIRCULAR CROSS-SECTIONS
[ | for ﬁ::esﬂ:e::dolr;;miabsle Fluid
Formulation Numerical application
AP=1/2 . .p.V? AP [ s e
=a.L/d T
Qv=V.S A oo ]
S=n.d*/4 SRV

- 9.17 ftfs
Qm = p - Qv QV [ oo v
Re=V.d/v gd [z =
Av=Qv.(p/AP)" S -[zum]m
Cv = 41650 . Av i) AR
Kv = 36023 . Av [
Cv=1.16620 . Kv oy oo
£=2.82] Av? KV [ zows |wn
Ah=AP/(p.9) AR <[ s | ot
Wh = AP . Qv 8 Wh

v=ulp -
Reset
@ Check the input data




TOOL - CALCULATOR FOR RECTANGULAR CROSS-SECTIONS

General Head Drop F
e for Steady State and Incompressible Fluid

Formulation Numerical application

AP=1I2€.pV2 AP -[ =3 e
£L=A.L/dh
Qv=V.S
S=a.b
P=2.(a+b)
dh=4.S/P
Qm=p . Qv
Re=V .dhl/v
Av=Qv. (p/AP)
Cv =41650 . Av
Kv = 36023 . Av -
Cv=1.15620 . Kv - [oowsrs | m:
£=2.8%1Av? : e
Ah=AP/(p . g) o e
Wh=AP . Qv

v=uplp

= | 0.8365216
= | 0.02048625
= m

= [ esms0ss | ms

<

= [ 02008515 | mas
= an

=2

0.2401094

DeVWIDTY P >0

an
an
an’
= 14285 | am
kafs

TOOL - UNITS CONVERSION

Units conversion factors

Mass flowrate  Force  Pressure  Energy  Power  Density  Kinematic Viscosity  Dynamic Viscosity
Length Mass. Time Temperature Area Volume Velodity Volume fiow rate

Urit name Symbol Value ~
5.1. unit : meter per second mjs imfs
milimeter per second mmfs 0.001mfs
decimeter per second dmjmin 0.1/60 mfs
centimeter per second anfs 0.01mfs.
meter per minute mfmin 1/60mfs.
decmeter per second dmjs 0.1mfs
decameter per minute damjmin 10/60 mfs
kiometer per hour fmjh 1000/3600 mfs
hectometer per minute himfmin 100/50 mfs
decameter per second dam/s. 10 mfs
kilometer per minute km/min 1000/60 mfs.
foot per minute ftfmin 0.00508 mfs
foot per minute fom 0.00508 mfs
yard per minute yemin 0.01524mfs
yard per minute yom 0.01524mfs
inch per second infs 0.0254mfs
inch per second ips 0.0254mfs
foot per second fifs 0.3048 mfs
foot per second fps 0.3048mfs.
mile per hour mileh 0.44704mfs
mile: per hour mph 0.44704mfs
yard per second s 0.9144mfs
yard per second vps 09144 m/s
mile per minute ‘il fmin 26.8224mfs.
mie per minute mpm 26.8224mfs

Conversion

fom [ 329 | inch per second k)

to | 008255 | meter per second m/s)

x

20



TOOL - ESTIMATE PRESSURE LOSS COEFFICIENT IN LAMINAR FLOW

Estimate 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 < 1ed)

Laminar flow input data

N e P o
Dov. (oo Jwh  on =[ scomms i
e-o2 Jm  ree[aomn ]

Pressure loss coefficient in laminar flow regime

o+ [_ 173525 ]

TOOL - MOODY DIAGRAM

| ColeBrook-White Equation (1939)
[ compare with an other formulation

Relative rouchness

0.013076

1E+3 1E+5
9.0251E+4
Keynoios number

Flow Characteristics

mean V: 1.288 m/s
hY

A
\

7




TOOL - MOODY DIAGRAM FoLLowine

Relative roughness

0018076 | Comparaison

ColeBrook-\White Equation (1933)
f1=0.01807611

Swamee-Jain Equation (1976)
2= 001503223

Relative difference: (f1 - f2) / f1x 100
0.23%

{ 0.00001
1E+S 0.000005
9.0251E+4

Keynolas number 0.000001

1E+3 1E+4

Flow Characteristics

mean V: 1.288mfs

Hydrau. diam.
0.0703

1

TOOL - FLUID COMPARATOR

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

Curve to remove §
Fud : [Mobi et T2 | HNEEEEECE

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

Densty @ Dyn. Visc O K. Visc
Dynamic Viscosty (N.s/m3

Oynamic isewy (4.9m7

+ 20
Tomparatare ()




THE CALCULATION REPORT

CALCULATION REPORT

[il§ Hydraualc 20182 - circular and nonuniform IDELCHIK (3rd Ed)]

Fluid characteristics
Ref.: TAPWS IF37
s

998.2061
0.00100153
1.00340E-06

O oy vis. O Kn. Visc

KRN

IREEELEE
Temperature (°C) @

5.0ms
(Turbulent)

Pressureloss | 317.5654 | kPa

32,4409 m of fluid

Complementary results

Designation
Hydraulc diameter
Pipe cross-secton area
Internal pipe volume:
Mass of flid in the pipe.
‘Length / Diameter' ratio

Pressure loss per length unit

Hydrauic power loss

23



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

THE ROAD MAP




ROAD MAP




