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GRAPHICAL USER INTERFACE

[§ HydrauCalc 2018a -
File  Edit

circular and nonuniform

IDELCHIK (rd Ed)]
Preferences  Calculationmethod  Database  Tools  Help

B |
o1 §5
Fluid characteristics

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

=<

013 pa

2500 solved problems in fluid mechanics hydraulics - 1989 - Schaum's - Problem 9.69 - page 211

Geometrical characterstics

Temperature ;

Pressure :

Density :
Dynamic Viscosity :
Kinematic Viscasity :

998.2051 kg/m®
0.00100153  N.gjm?
LOD3HEQE mfs

@oensity  Ooyn.vise. O kin. Visc.

1010

Pressureloss | 317.5654 | kPa

32.4409 m of lid

Complementary results

Designation
Hydraulc diameter

Length / Diameter'ratio
Relative roughness.
Reynolds number

12 Fricton factor
Pressure loss per length unit
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FLUID PANE




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

% 3et velocity 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

L8 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

50mfs
mean V: 5.0mfs 39199 kafs (Turbulent)
0.0352699
\\ m3fs
R
—

0.00026 Pressure loss 317.5654 kPa

32.4409 m of fiuid

GRID PLOT

[§ Grid plot

Geometry of the grid

D =0.0703 m
d=0.015m

S =0.003881508 m2
5 = 0.0001767146 m2
n=7

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

Geometrical characteristics

Cartesian and polar coordinates of the holes

# x (m) ¥ (m)
0.01171665 0.02029386
-0.01171667 | 0.02029336
-0.02343333 | -2.048607E-09

-0.01171666 -0.02029386
0.01171666 -0.02029385 = elos TiEAa .
0.02343333 | 4.097214E-09

B B 1.1384 m of fluid




THE COMPONENTS

STRAIGHT PIPES
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CHANGES OF CROSS-SECTION
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ENTRANCE AND DISCHARGE

_ 9

JUNCTIONS
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JUNCTIONS (FoLLowne)

RESTRICTION ORIFICES
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VALVES

CHECK VALVES




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
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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

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

Miler (2ndEd) 150 5167-12003  Fluid Mechanics (7th Ed)  Idelchik (3thEd)  Pipe Fiow - Guide (2012)

steel pipes 9

Type of tubes Roughness {mm)
New smooth pipes 0.025
Centrifugally applied enamels 0.025
Mortar lined, good finish 0.05
Mortar ined, average finish 01

Light rust 0.25
Heavy brush asphalts, enamels and tars 05
Heawy rust 1

Water mains with general tuberculations 12

THE TOOLS




TOOL - CALCULATOR FOR CIRCULAR CROSS-SECTIONS

S e
Formulation Mumerical application
AP=1/2.C.p.V? AP [ Juime
t=a.LId =
Qv=V.S Loorrs |
S=n.d*/4 =
Qm=p . Qv -[omomms ] wn
Re=V.d/v L=z »
Av=Qv. (p/AP)”
Cv =41650 . Av
Kv = 36023 . Av =

-
Cv=1.156620 . Kv [ ] e

£E=2.82/ Av? [ mew |k
Ah =AP / (p . g) =[ 2725155 | froffuid
Wh =AP . Qv -

v=ulp

TOOL - CALCULATOR FOR RECTANGULAR CROSS-SECTIONS

General Head Drop Formulas

for Steady State and Incompressible Fluid
Formulation Numerical application
AP=1I2.c.p.V2 AP = zm3:as |ra
g=x.L/dh - [oomse
Qv=V.S - [oomeem
S=a.b ——
P=2. (a + b) = [o.20s5515 | maps
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 = [oo%ara | me
C = 2 . sz I sz = 1932.032 USG/fmin
Ah=AP/(p.Q) =
Wh = AP . Qv

v=ulp
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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 0.001mfs

decmeter per second 0.1/60 mfs
0.01mfs
1/60mfs.
0.imfs

fom [ 325 | inchper second (ni)

to | 00825 | meter per second (mfs)

TOOL - MOODY DIAGRAM

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

Darcy Friction Factor

Relative rouchness

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

Flow Characteristics

mean V: 1.288 m/s
hY

A
\




TOOL - MOODY DIAGRAM FoLLowneg)

| ColeBrook-White Equation (1935)
[ Swamee-Jain Equation (1975)

Relative roughness

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

HydrauCalc 2018a - Comparison of fluids characteristics (maximum: ) bt
Curve to remove

Fuid : | Mobi Teresstic T 32 ¥ EERIEEEECETD

List of compared fiuids

= Fluid Temp. min (<C) Temp. max {°C)
1 Mabil SHC 626 [HC oil database] -54.000 230,000
2 Mobil SHC 633 [HC oil database] -15.000 270,000
3 Shell Tellus 52 V 15 [HC ofl database] 42,000 160,000
4 Mobi Teresstic T 32 [HC of database] -30,000 222,000

@ Density Dyn. Visc O HKin. Visc Density @ Dyn. Visc O Kin. Vise
Density (kg/m) Dynamic Viscosty (N.s/n3

ovmw ham
Oymamis Visto st (0 s}

Temperatura 2]




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

21



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
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