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GRAPHICAL USER INTERFACE
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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
5+ 0.000005

1E+6
49831645
Reynalds numoer 0.000001

Flow Characteristics
5.0mjs

(Turbulent)

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

0.00026 Pressure loss 317.5654 kPa

32.4409 m of fiuid

MOODY DIAGRAM AND HAZEN-WILLIAMS FORMULA

Relat 3 roughness

0.00005

= 3 s s —a— 5 -‘,E,u‘mmm
1E45 0.000005

7853544

Keynoias number 0.000001

0.0341 m of fiuid




MOODY DIAGRAM AND SHELL-MIT EQUATION

Moody Chart and Flow Velocity Profile
Moody Chart

Shell-MIT Equation (Equivalent Darcy Friction Facter)
\

o

Relative roughness

0018168

Geometrical characteristics

Moody Chart

Calculate

0.00005

==0.00001
1E+5 5+ 0000005
9.0251E+4

KEyNoias number

0.000001
Flow Characteristics

mean V: 1.288 mjs

3\
1\

(Turbulent)

Pressureloss 0002140419 bar
0.0219 m of fluid

MOODY DIAGRAM AND BENJAMIN MILLER EQUATION

34§ Moody Chart and Flow Velocity Profile
Moody Chart

'\ Benjamin Miller Equation (Equivalent Darcy Friction Factor)
T

04
.03
0.02
.015

.01
U0y
006,

0.004

0.002

Relative roughness

OO Geometrical characteristicg
riiny
0.0004

Calculate
0002

0001
0.00005

3- 0.00001

1633 1E5 1E+6 1E+wn.nnnnn5
9.0251E+4

Keynoias number 0.000001

mean V: 1,288 mjs

™,
Y
1\

Flow Characteristics

Pressureloss  0.002166622  bar
0.0221m of fluid




GRID PLOT

Grid plot
Grid geometry
D = 0.0703 m
d=0.015m
S = 0.003881508 m2
s = 0.0001767146 m*

n
s.n = 0.001237002 m?
s.n/S = 31.87 %

Cartesian and polar coordinates of the holes
x (m) ¥ (m) r(m)

_ 001171666 | 0.02029386 | 0.02343333
-0.01171667 [ 0.02029386 0.02343333
0.02343333 | -2.048607E-09 | 0.02343333
-0.01171666 -0.02029386 0.02343333
0.01171666 | -0.02029386 | 0.02343333
0.02343333 | 4.097214E09 0.02343333

0 o 0

FLOW COEFFICIENT CHART

Flow coefficients chart Kv
Qv =0.005 m*/s - dP = 14659.72 Pa - Kv = 47
SOCLA - Systeme 02 - 402X - DN 40

——— Partial opening == Total opening

=
; ST e T
; ‘ e

Geometrical characteristics

T

s

|TITAN FCI Center Guided Chedk Valve - CV 52-D1 (W5 724 |

)

A AN

0.005
ms i -
e " |

2.467mfs : m
(Turbulent)
: Pressure loss

Veolume flowrate (m?/s)

A AN

) bl

Definition of partial opening
[ Define opening pressures
Begin of opening | 3432 | pa 102463 Pa

t f
e 16405 Towlopsing [ #903_] po 10467 mof fud
Pressure loss (Pa)

b

A\




THE COMPONENTS

STRAIGHT PIPES
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BENDS (1)







CHANGES OF CROSS-SECTION (1)

CHANGES OF CROSS-SECTION (2)
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ENTRANCE OF PIPELINE (1)
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ENTRANCE OF PIPELINE (3)

€
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DISCHARGE OF PIPELINE (1)
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DISCHARGE OF PIPELINE (2)

DISCHARGE OF PIPELINE (3)
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JUNTIONS (5)

RESTRICTION ORIFICES (1)




RESTRICTION ORIFICES (2)

RESTRICTION ORIFICES (3)
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VALVES

CHECK VALVES (1)




CHECK VALVES (2)
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HYDROSTATIC PRESSURE

PUMP QUICK DESIGN - EXAMPLE

Help Info Suction lift operation
Tank with pipe ending below the fluid level C“”‘fe‘mf"ﬂ'v
Geometric characteristics of the pumping systéme
Discharge piping
Piping inside diameter
D2 0.0703 m
Piping asbolute roughness
[F] 1.0E-05 m
Piping length v
L2 1 m 1.288mfs
Pressure loss coeffident Ui

Flowrate in the drcuit
Q 0.005 mijs.
G 4.9910kgfs

Total Dynamic Head
(] T™H 7130518

@ Calaulate NPSH available
Atmospheric Pressure
Patm 101325 Pa
Piping inside diameter e
DI 00703 m B Ao
Piping asbolute roughness Puap  2339.215
11005 m NPSH available
Piping length NPSHa  .088923
L1 1 m
Pressure loss coefficent
Ks1 0




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

26



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 ROUGHNESS'S

(8 Tables of Surface Absolute Roughness

Mler (ndEQ)  1SOS167-12003  FlidMechanics (hEd)  Idelchk (3th £d)  Ppe Flow - Guide (2012)
|steel pipes v/

Type of tubes

DATABASE - ROUGHNESS COEFFICIENT

B Tables of Hazen-Williams Roughness Coefficient

Tables Hazen-Wiliams

| cast-tron pipes

Type of tubes

cast, plain
castiron, old, unlined
castiron (10 years old)
castiron (20 years old)
castiron (30 years old)
castiron (40 years old)
castiron, tar (asphalt) coated
castiron, cement ined
castiron, bituminous ined
castiron, mitumastic
castiron, sea-coated
Ductile Iron Pipe (DIP)
Ductie Iron, cement ined
galvanized, plan
wrought, plain




DATABASE - HYDRAULIC RESISTANCE COEFFICIENT

[§ Tables of hydraulic resistance coefficients

3K Darby method 2. Hooper method  Crane method ~ Equivalent length method — Constant K method

Elbow

Component
Elbow, 90°, threaded, standard, (r/D = 1)

Elbow, 90°, threaded, long radius, (r/D = 1.5)
Elbow, 90°, fianged, welded, bends, (r/D = 1)
Ebow, 90° (/D =2)

Elbow, 90°, (/D =4)

Elbow, 90°, (/D = 6)

Elbow, 90°, mitered, 1weld, (909

Elbow, 90°, 2 welds, (45%)

Elbow, 90°, 3 welds, (30%)

Elbow, 45°, threaded standard, (/D = 1)

Elbow, 45°, long radus, (r/D = 1.5)

Elbow, 45°, mitered, 1weld, (45°)

Elbow, 45%, mitered, 2 welds, (22,59

Elbow, 180°, threaded, cose-return bend, (/D = 1)
Elbow, 180°, fianged, (/D = 1)

Ebow, 180°, all, (r/D = 1.5)

DATABASE - EQUIVALENCE NPS TO DN

[§ Equivalence Nominal Pipe Size (NPS) to Nominal Diameter {DN)

Equivalence NPS to DN

NPS (in) DN (mm) NS {in) DN (mm)

st Bk R b
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DATABASE - APPROXIMATE VISCOSITY CONVERSIONS TABLE

Tables of approximate viscosity conversions

Seconds.
Saybolt

EES&:%#SEB%&EB

EESAIRTEEES
&a D

DATABASE - VISCOSITY COMPARISON CHART

Viscasity Comparison Chart

Kinematic Saybolt
Viscosities Viscosities

ost st ISO AGMA  SAE SUS  sUS
@40'c  @1o0'c VG  Grade Crankcase f @100°F @210°F

— 10000

[— 8000

=t

— 6000
|— 5000

[— 4000

|— 3000

SECES
=] =
c@ofic =

=
(=

o
o

- w
o () i




TOOL - CALCULATOR FOR CIRCULAR CROSS-SECTIONS

General Head Drop Formulas
for Steady State and Incompressible Fluid

Chep | [nto ]

AP=1/2 . .p.V?
t=a.L/d
Qv=V.S
S=n.d*/4
Qm=p . Qv
Re=V.d/v
Av=Qv. (p/AP)”
Cv =41650. Av
Kv = 36023 . Av
Cv =1.15620 . Kv
£=2.8%] Av?
Ah=AP/ (p.g)
Wh =AP . Qv
v=ulp

MNumerical application
AP
&

A
=
Vv

Qv
2 d

S

Qm

Re

Av

Cv

Kv

Ah
2 Wh

THE TOOLS
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TOOL - CALCULATOR FOR RECTANGULAR CROSS-SECTIONS

(e ] [0 ] General Head Drop F

for Steady State and Incompressible Fluid

AP=1/2 . .p.V?
=A.L/Idh
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
£=2.821 Av?
Ah=AP/(p.9g)
Wh =AP . Qv
v=ulp

humerical application
AP =[ 232 |ea

(; = | 0.8365216

r = [ 0.02048625
L o m
\V4 = [ ese%0ss | mpe

Qu - [ o

Av = [o0%m73 |m
Cv - usGiin
Kwv =[ 1570006 |mp
Ah = 2000971 |moffud

B Wh -[ = Jw

[ Reset
@ Check the input data

TOOL UNITS CONVERSION

[il§ Units cor n 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
‘mile/min 26.8224mfs.
mpm 26.8224mfs

Conversion

fom [ 329 | inch per second k)

to | 008255 | meter per second m/s)

33



TOOL - ESTIMATE PRESSURE LOSS COEFFICIENT IN LAMINAR FLOW

[ Estimate of the pressure loss coefficient in laminar flow regime from the coefficient in turbulent regime b4

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

Laminar flow input data

U <| T § -[ooauisss Jmn
Blav .[ 500£e6 | lom =[ o00sios | ks
Fas[ 02 |m Re - sz |

Pressure loss coefficient in laminar flow regime:

Kam = 17.39762

TOOL - ESTIMATING THE ROUGHNESS OF A STRAIGHT PIPE

[l Estimating the roughness of a straight pipe
Maady Chart

SSii
N

0021221

Tt 0.00001
1 —15+40.000005

1E:S
0251644
Keynoias number 0000001




TOOL - MOODY DTAGRAM (1)
Moody Chart 2=

Darcy Friction Factor

Relative roughness

0.00005

0.00001
1E+S 1E: 0000005
9.0251E+4
HEynoias number 0.000001

1E+3

Flow Characteristics

mean V: 1288 mfs

A
1

TOOL - MOODY DIAGRAM (2)

Moody Chart 1 X
Hd: e i) Information
u“t = Author ‘Year
‘ m (] Compare with an other formulation €. F. Colebrook, C. M, White 1933
S mme—=— e B B — Validity range

Whole turbulent flow in nonuniform reughness wall (transition region and complete turbulence)
4e3<Re<1e8; 0 <kD <0.05

Comment
Implicit equation

Reference
Colebrook, C.F.; White, C.M.; 1937. Experiments with fuid friction in roughened pipes. Proceedings of the Royal Society
of London, Series A, 161, p.357-381

Formulation

Relative roughness

(e
7D R

with

0019076

0.0002 1
e A, Darcy friction factor (dimensi onless )

0.00005 Ee, Reynolds number (unitless)

i : : &, roughness of the inner surface of the pipe (m)
L | 0.00001

t s
sodEl, 1E+: ———£+ 0.000005 D, inner pipe diameter (m)
Keynoias number 0.000001

(nem V: 1,288 mfs 4.9910kgfs




o0 Q0ODY DLIAGRA

Moody Chart

M | ColeBrook-White Equation (1935) - \ o
[ swamee-Jain Equation (1975) v
SRR 0.05
il 0.04
= fall 0.03
g 0.02
& £ 0.015
= e rTSma 001 8
5 i e wus 5
5 B ] Tt 0.006 3
& 0030 oy 0004 3
E H
e 0002 §
2
e
0.012075 [J Comparaison == - 0.001
ColeErook-Ahite Equation (1939) oy o
fL=0 ujs‘(mEf:a oG = Qi
- =t
Suwamee-Jain Equation (1976} SR 00022
2= 0.01503223 \?’:x.__ vl
Relative difference: (f1-2) / f1 x 100 i Lol
0.23%
| 0.00001
153 1614 1ELS 1E6 0.000005
9.0251E+4
Keynolas number ~. 0.000001
Flow Characteristics
mean V: 1.288m/s 29910 kgfs
Hydrau. diam.
0.0703

1

71

TOOL - VALVE SIZING CHART

Bl Flow coefficients chart kv

Flow coefficients chart

\\

\

2%

i

LR 10

A

Volume flowrate (m?/s)

RN

1E405
Pressure loss (Pa)

®ov = 0005 mijs O Ocv OAv Fluid densty
@ P - 100000 Pa Kv= 1799538  mah

Check the input data




TOOL - FLUID COMPARATOR

({8 HydrauCalc 2018a - C ison of fluids ch isti imum: 6) x

Curve to remove
Fuuid : | Mobil Teressic T 32 ] HEEEEEC

List of compared fiuids

Fld Temp. min (:C) Temp. max (%)
Mobi SHC 626 [HC ol database] -54.000 230.000
Mobil SHC 639 [HC ol database] -15.000 270.000

Shell Telus 52 V 15 [HC oi database] -42.000 160.000

Mobi Teresstic T 32 [HC oil database] ~30.000 222.000

Densty ® Dyn. Visc.
Dynamic Viscosty (N.s/m?)

Cymamic Wee vt (4 sy

o 0
Tomparatere o)

TOOL - CALCULATION BY THE 3K-DARBY METHOD

Calculation of hydraulic resistance coefficients by the «3-K methods (Darby)

Elbow ~ Blbow, 90°, threaded, standard, /D = 1)

of the p loss as a function of the Reynolds number

aminar and crilical flov regime. ulent lov regime.

o 998.2061  kg/m?
800 v, LO034E-06  mag

0.14

4

AP = l,K,p,Lz 0008 dm¥s K= =78414
2 (JZADZM] 90.25073 AP= 0.008086512 Pa

Teminology Hep Info Back

37



TOOL - CALCULATION BY THE 2K-HOOPER METHOD

Calculation of hydraulic resistance cosfficients by the «2-K methods (Hooper}

Elbow v Elbow. 90°. Standard (R/D = 1). Screwed

as a function of the Reynolds number

2K Equation (Hooper)

998.2061  kg/m?
m} v 10034606 m¥s

K=ﬁ+K,‘[1+
Re

0.005 dm¥/s K= 1037128

90.25073 AP = 0.008589378 Pa

Temninoloay Hep Info Back

TOOL - CALCULATION BY THE CRANE ME

Calculation of hydraulic resistance coefficients by the «Crane methods

Elbow v Elbow 50°, Standard

of the p loss as a function of the Reynolds number

aminar and crilical flov regime. uibulent lov regime

0.25 D: - 993.2061  kg/m?
T LD: £ L0034E06 g
[IOQ[EH o i 0.01%

Pressure loss equation QO & 697905 m

fr=

AP:l,K,p,L 0 av 0005 m¥s
2 (;; D2 /’4]2 O Re: 025073

Teminologie




TOOL - CALCULATION BY THE EQUIVALENT LENGTH METHOD

Calculation of hydraulic resistance cosfficients by the sEquivalent Length method=

Standard Bbow ~ NPS: ", DN: 15mm

of the p loss as a function of the Reynolds number

ind crlical flov regime. et flov: regime

Re=9.025E+04
K=2 940E-02

998.2061  kg/m?

15 : LO034EDs  mis

0.0196

6.97926-05

0.005

90250.73

Teminologie

TOOL - CALCULATION BY THE CONSTA

Calculation of hydraulic resistance coefficients by the «Constant K methods

| Angle Valve ~|  NPS:3%, DN: 15mm

of the p loss as a function of the Reynolds number

aminar and crilical flov regime_——Turbuleni flov regime.

998.2061

1.0034E-06

Fressure loss equation

A,D:l,}(,p,i 0.005 3354.164
2 (;; D2 /’4]2 90250.73

Teminologie

T K METHOD

39
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SAVING COMPONENT DATA

SAVING COMPONENT DATA

Nom Modifié le Type
D 2300 5PiFMaHy (1989] - Problem 9.64 - page 209.HCspc 21/06/2017 20:44 Fichier HCSPC
D 2500 SPiFMaHy (1989) - Problem 9.68 - page 211.HCspc 23/10/2017 1210 Fichier HCSPC
D 2500 SPiFMaHy (1989 - Problem 9.69 - page 211.HCspc 23/10/2017 12:10 Fichier HCSPC
D 2500 SPiFMaHy (1989) - Preblem 9.102 - page 221 HCspt 11/06/2019 20:55 Fichier HCSPT
D AFM - 7th Ed (2013) - Example Problem 8.11 - page 196.HCspc 07/09/2019 11:31 Fichier HCSPC
D ChEDL - contraction_conical(Di1=0.0703, Di2=0.0431, I=0.01, method="Crane’}.HCtge  25/11/2012 1913 Fichier HCTGC
D ChEDL - diffuser_conical(Di1=0.0431, Di2=0.0703, I=0.01, method="Miller’).HCtge 23/11/2018 19:14 Fichier HCTGE
D CRAME - Flow of Fluids - Editien 2013 - Example 7-33 — page 7-24.HCcsj 18/02/2019 18:44 Fichier HCCS)
D CRANE - Flow of Fluids - Edition 2013 - Example 7-36 - page 7-25.HCdsj 18/02/2019 18:44 Fichier HCDS)
D CRANE - 51 units (1999) - Example - page 2-13.HChet 15/04/2021 17:35 Fichier HCHET
D CRAME - Sl units (1999) - Example 1 - page 3-12.HCspc 23/10/2017 12:10 Fichier HCSPC
D CRAME - 5l units (1993) - Example 1 page 3-14HCfmn 13/04/2021 20:23 Fichier HCFMM
D CRANE - Sl units (1993) - Example 2 - page 3-12.HCspc 23/10/2017 12210 Fichier HCSPC
D CRANE - 51 units (1999) - Example 4-12 - page 4-7.HCose 10/04/2018 15:47 Fichier HCOSE
D CRAME - Sl units (1999) - Example 4-23 - page 4-15.HCfmo 12/12/2018 18:33 Fichier HCFMO

[] Dimensiennement d'une pompe centrifuge - réf. CNAM.HCpud 24/09/2020 11:36 Fichier HCPUD




THE DATA EXPORT

DATA EXPORT (1)

‘Slraighl pipe circular crnss:-sectinn and nbnunihm roughness walls - IDELCHIK (3r6 Ed)
Diameter 0,3333598 m

Pipe cross-section area  0,08728033 m*
Length 609.6 m
Absolute Roughness 4,60E-005m
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 2,56E+010 W
Density 997,9705 kg/m*
Dynamic Viscosity 9,75E-004 N.s/m*
Kinematic Viscosity 9,77E-007 m¥s

104 v Feuille1 [ Feuille2 [ Feuille3. <




DATA EXPORT (2)

Keotalx N1E1+N2 K2 + N3 K3 + N4 K4 +NS.KS
K

= wm

90° LR Elbow (4) aPiotal=N1LOPL+N2.0P2 +N3.0P3 + N&.0P2 +N5.0PS.
o 15218 psi

@ o

4" Sch 40 Pipe (35 1) i
—z WyamuCale resuit:
: Fi-F2 H
Pip2 17,380 pi

SR

H

45" LR Elbow

FIGURE 7.1. Four-inch pipe section.

CEEE

1 2 Humber 13 Number
Stesl) 45" LR Elbow 50" LR Elbow

iameter 0335 & Diamesar 0335 Diameter 03385
Pipe crosssectionares 0,084 £ Passage cross-rection sres  0,0884 #! Passagecrosssectionares  0,0884 2
Lengin FS sendanpie Benaangie %0
Absolute Roughness. 1,50804 0 Radivs of curvaturs Radius of curvature 050325 e
Volume flow rate 005681 mys Apsolute Rougnness ) sbselute Rougnress 000015 1t
Pressure loss 615249 psi |Volume fow race [Volum 005681 ms.
Fiuia hess 14,2205 Reetfuia Pressure loss 051601 psi- 075173 pai

i 177685 Fiuia hess 119267 hatfid a 17375 haffuig
Darey Friction Factor 001703 K2 |Pressure loss coefficiene 0,148 021708
Fiow velacity 22,6954 s, Fiow valocity 226554 t/s
Reynolds number 720116 Reynoids rumber 724116
ydeaulic powe loss 3,27677 WP ydrautic power less 027482 HP Hyarautic pawerioss 1
Density 62,3013 Io/fe* Densicy 62,3013 Ibin* Dansity 62,3013 Io/i*
ynamie visessity 2,04605 1bt1/m* Dynsmie viscosity 2,04605 beam Dynamie viscosity 2,04505 Ioegym
Kinamatic Viscosity 105605 s Kinematic Viscosity LOSESE fs Kinamatic Visceosity 3,08605 #ifs

S5E2EHEURA LR EEBNBHEENY

Feuill | @

EXCEL DATA EXPORT
HydranCale

Total pressure loss
0,20472916
bar

Component pressure loss
0,00143288 bar @ Flush-mounted rounded entrance - IDELCHIK (3¢ Ed.)

Diameter

Pipe cross-section area
Radius of the round
Volume flowrate
Pressure loss

Fluid head

Pressure loss coefficient
Flow velocity

Reynolds number
Hydraulic power loss
Density

Dynami asity

Kinematic Viscosity

Straight pipe circular cross-section and nonuniform
roughness walls - IDELCHIK (3rd Ed.}

0,02247313

8,2819€-06 Ball valve - IDELCHIK (3rd Ed.)

Straight pipe circular cross-section and nonuniform
roughness walls - IDELCHIK (3rd Ed.)

Gradual contraction - IDELCHIK (3rd Ed.)




Data exchange with HydrauCalcXL
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TECHNICAL DOCUMENTATION

2 HydrauCalc - Help
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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
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