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COMPONENTS BAR
s

FLUID PANE

Fluid characteristics

(‘I Fluid Select
Fud: [eretam ]

Ref.: IAPWS IF97 \me of flid
remperature : = e
‘wan:

1013 bar

[Pz 998.2061 kg/m?
Dynamic viscosity : 0.00100159  N.s/m?

Kinematic viscosity : LO0340E-06 mifs

[®@Densty  Oomvsc. O kn.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

8 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)
e oeffident Cth [Equation 13.14)
oeffident of local resistance (Equation 13.13)
Pressure loss coefficient (based on the mean pipe velodity)
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

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
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ENTRANCE OF PIPELINE
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RESTRICTION ORIFICES

RESTRICTION ORIFICES (FoLLowine)
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MEASUREMENT ORIFICES
W




VALVES

CHECK VALVES




THE MEASURE UNITS

UNIT SYSTEM SELECTION

[i§ Unit system selection

Length unt

| meter (m)

Diameter and radius unit

milimeter (nm)

Thickness unit

| 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
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UNITS MODIFICATION

THE DATABASES
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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

DATABASE - 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)
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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

AP =112 .L.p.V?
£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
£=2.8%1Av?
Ah=AP/(p.Q)
Wh=AP . Qv
v=uplp

Numerical application

AP -[Z55
¢ -]

5 - (o]

L -Co =
V - [eme
Qv - [ ]
a [ = Ja
b [ =
P -[es% |a
S -[®» Jm
dh -[7m= |«
Qm - [[o2005 |k
Re -[ 7= |
Av - [oosms |m
Cv - [[=262 ]uscm
Ky - [Cenios Jmn
Ah = [209571 | moffud

@ Check the input data

Reset

TOOL - UNITS CONVERSION

Units conversion factors

Mass flowrate  Force  Presswe  Energy  Power  Density  Kinematic Viscosity — Dynamic Viscosity

Length Mass. Time Temperature

Vome  Velodty  Volume flow rate

Urit name

S.1. unit : meter per second
milimeter per second
decimeter per second
centimeter per second
meter per minute
decmeter per second
decameter per minute
kiometer per hour
hectometer per minute
decameter per second
klometer per minute
foot per minute
foot per minute
yard 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

mie per minute

Symbol Value ~
mfs 1mjs
mmfs 0.001mfs
dmjmin 0.1/60 mfs
anfs 0.01mfs.
mfmin 1/60mfs.
dmjs 0.1mfs
damjmin 10/60 mfs
fmjh 1000/3600 mfs
himfmin 100/50 mfs
dam/s. 10 mfs
km/min 1000/60 mfs.
ftfmin 0.00508 mfs.
fom 0.00508 mfs
yemin 0.01524mfs
yom 0.01524mfs
infs 0.0254mfs
ips. 0.0254mfs
ftfs 0.3048 mfs
fps 0.3048mfs.
mile/h 0.44704mfs
mph 0.44704mfs
s 0.9144mfs
vps 09144 m/s
26.8224mfs.
26.8224mfs

Conversion

fom [ 329 | inch per second k)

to | 008255 | meter per second m/s)

21



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 Pressure |
L - P
Dov.[omws [wn  on-[omwm Jws e - [ 17

e[ o2 Jn @ in-[omm

Pressure loss coefficient in laminar flow regime

o - |72 | Cae | e | 5]

TOOL - MOODY DIAGRAM

Moody Chart
| ColeBrook-White Equation (1939)

L1 Compare with an other formulation

0.013076

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

Flow Characteristics

mean V: 1.288 m/s
hY

A
\

7
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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

Cale e oo
| Ol ] gg = 2500 solved probiems in fluid mechanics hydraulics - 1989 - Schaum’s - Problem 9.64 - page 209

Flud charactensts
Fud: | Water @ 1otn D]

7

|

Ref.: LAPWS 97

o .

Pressure 338912 fHz0

@persty  Oomvee.  Ownvec
e -

o R R Rt

1,5014 frof fusd

@

.v.}:...ﬁ:d;;i

En

IFOLTAONE




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

Feuille1 <




DATA EXPORT

8 BN R R BB D 2 0 % W2 el ~ o n e o

BR[28 88 828K

4 Sch 40 Pipe (35 1)

Check Valve
Z—

45" LR Elbow

90° LR Elbow (4)

Gare Valve (2)
—z,

FIGURE 7.1. Four-inch pipe section.

N1 Humbar
s

Humber
35" 1REIbow

HygrauCate resuni:
P1-P2udPraH
17380

sult:
17,61 pst

Relativa differanc

Diamater 03388
Pipe crosssectionares 00884
Langin Bh
anselute Roughness

Volume flow rate

Hydraulic power loss
Dansity

Dynamic Visessity.
Kinematic Viscosi

03385 1t

[Hydravtic powartess
Dersity
[ovnamic viscasity

Kinematic Viscosity

ater
Passage cross-section ares
Band angle
Ridius of curvature
| ABsaiute Roughness

lume fowr

Pressure loss eosmicient
Fiow velocity

Reynolas number
Hydraulicpawarloss
Density

Dynamic iscasity

Kinematic Viscosity

075173 psi
47375 offuia
021706

1,08608 135

Feulll |

THE ASSURANCE QUALITY
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TECHNICAL DOCUMENTATION

2 HydrauCalc - Help

B e = O
Maraier_ e Précident_Suvort ke Al

Somaie | jndex Rechercher Favors

B oirice anaienss

1 Conponensdesrpton

Q@ sregnipoes

= Svognt e - Crevorcoss s
[EE i —

[5) GELCHK (smoon als)
15 oeLHK (xpict Daey s

]
iR ek ey e
5@ Suoigt i - Recanguiar cross
@ Tanstons

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

([1] equation 2-2)

Total pressure loss (Pa):

([1] equation 2-2)

Total head loss of fluid (m):

Hydraulic power loss (W):

COMPONENTS MODEL VALIDATION

27



(a T
<
=
fa)
<
Qo
o
LU
i
—




29



