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APPLICATION DESCRIPTION

HydrauCalc is a software application that allows accurate modeling and calculating of stabilized
flows in piping elements as straight pipes, bends, changes of cross-section, tees, valves,

orifices and more.

HydrauCalc is particularly suitable for pre-projects because it allows to estimate quickly the
pressure losses of the components of a hydraulic installation, and thus to specify the
characteristics of the pumps.

Friction Loss is calculated using the Darcy-Weisbach method, which provides accurate results f
non-compressible fluids (liquids). This method also provides satisfactory results of reaso

accuracy for compressible fluids (gases) when the flow velocity is not very high.

HydrauCalc is mainly based on well-known and respected references in the field of fttid flow and

pressure drop calculation.
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MAINLY REFERENCES

[1] Handbook of Hydraulic Resistance, I.E. Idelchik
[2] Internal Flow System, D.S. Miller
[3] CRANE - Flow of Fluids Through Valves, Fitting and Pipe - Technical Paper No. 410

[4] Pipe Flow - A Practical and Comprehensive Guide, D. C. Rennels, H. M. Hudson
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THE GRAPHICAL USER INTERFACE
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GRAPHICAL USER INTERFACE
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The graphical user interface is
available in  English or in
French.

From this interface, the user
selects the type of component
he wants to calculate and the
fluid carried in this
component. It also provides
the necessary input data (flyi
and flow characteristics
component geometry).

This interface is intus
very easy-to-use.
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GRAPHICAL INTERFACE STRUCTURE
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N\ s

The graphical interface is
structured in four main parts:

Q The components bar
Q The fluid pane

Q The component pane
Q The upper part which includes:

0 The information about rele
and calculation method ch

0 Menus and shortcuts b

comment
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The vertical components bar
makes it possible to select a
family of components (straight
pipes, bends, changes of cross-
section, tees, pipeline entrances
and discharges, restriction and
measurement orifices, valves, ...)

Selecting a family displays the
available components for th
family in one or more horizo
bars.

The shaded components upder
development and will b¢”available
in a future release.
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FLUID PANE

Fluid characteristics

_IFlmd Selection
Fluid : | Water @ 1atm v |«

Ref.: IAPWSIFS7 Reference of fluid
Temperature | 0| o« characTeristics
Pressure ; 013 bar
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Density : 998.2061 kgfm?
Dynamic viscosity : 0.00100158  N.sfm? (—JF'““‘ Characteristics
Kinematic viscosity : L00340E-06  mifs
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The fluid pane mainly allows:

a Select the fluid

Set the fluid according o the selected
fluid type (temperature, pressure,
salinity, quality, humidity, ...)

Visualize the characteristics of the
fluid (density, dynamic and kinematic
viscosity)

Visualize the evolution
characteristics according
temperature  or  the
(according to the type of “selected
fluid)
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COMPONENT PANE

Geometrical characteristics

o | e | [ oot
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Pressure loss. 17 4 kPa
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Complementary results

Designation Symbol Value unit
Hydraulic diameter Dh 100 mm
Pipe cross-section area FO 7853.981 mm?
Internal pipe volume v 0.7853982 m?
Mass of fud in the pipe 783.9892 kg
‘Length / Diameter’ rato 0o 1000
Relative roughness 3 0.0026
Reynolds number Re 4983072

b2 Friction factor ; 0.0254509
Pressure loss per length unit 3.175654 kPajm
Pressure loss coefficent (based on the mean pipe velodity) g 25.4509
Hydrauiic power loss wh 12.47076 kW

o
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The component pane allows you to:

0 Define the geometry of the component
according to the selected component
type (inside  diameter, ength,
roughness, ...)

O Define flow (volume flow rate)

0O To execute the calculation of the
component

Q To visualize the results

Q To display the Moody diagr
corresponding to the calculation wy
the calculated point (case of frj
loss)

Q Access
component:

0 Help (technical documentati

information ab

of the component)
0 Info (information on the ySe of the component)
Q Other eventually

11

30/09/2019

COMPLEMENTARY RESULTS
r©

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

Sota (do/d) =0 —— Bela (do/d) =01 —— Bota (do/d) = 0.2
Beta (do/d) = 0.3 Beta (do/d) = 0.4 Beta (do/d) = 0.5
Beta (do/d) = 0.6 Bela (do/d) =0 .71 Beta (do/d) = 0.8
Beta (do/d) = 0.9
30 T T T T |
ido=2 000E-0+ ~
TBetar-{dald)=3.500E-81
20l Ko=2 345ETD0—_
°
S 15k
10 = -
05 - s
00 I ' 4 ' 4 '
00 0 04 06 08 10 1 14

When, in the complementary results, the
variable is preceded by the symbol £,
a simple click on this variable shows
the evolution graph of the variable
with the calculated point.

Example :

Designation Symbol Value Unit
Pipe cross-section area A 7853.981 mm?
Orifice cross-section area Ao 962.1127 mm?
Diameters ratio (Do/d) B 0.35
Cross-sections area ratio AojA 0.1225
Thickness to orifice diameter ratio t/Do 0.2
Pipe Reynolds number MRe 498307.2
Orifice Reynolds number NReo 1423735
Velodity in vena contracta Vo 65.43075 mfs

22 Jet velodity ratio (Equation 13.4) . 1.603054

oefficent Cth (Equation 13.14) Cth 0.9763061

oefficient of local resistance (Equation 13.13) Ko 2.34488

essure loss coefficient (based on the mean pipe velodity) K 156.2602

Hydraulic power loss Wh 76.56641 kw

HydrauCalc - © Frangois Corre 2017-2019
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MOODY DIAGRAM

Moody Chart

Flow Characteristics

mean V: 5.0m/s 9.199kg/s A
N 0.0392699
\\ mfs
’>. 100
/I "S.&Zs‘q 0.00026 i
urt
4 m/
— max V: 6.26 mfs Vi Y

When the component is subjected to
friction, the Moody diagram can be
consulted to observe the operating
point (as well as the flow velocity
profile).

Example of a straight pipe:
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&
Heb oody Chart [ | /
P
/7 | 39.199kg/s f/ A
{ \ ‘
I \\\ N /s f
| S { 100
| J — -
i [ 5.0mfs
\ |y 222 |
100 m
< ' >
Pressure loss 317.5654 kPa
32.4409 m of fiuid
/
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MOODY DIAGRAM AND HAZEN-WILLIAMS FORMULA

Moody Chart

Flow Characteristics

o~ imeanV: 1.288mfs 4.9955 kg/s
\ 0.005
\ mifs
7 1288 mfs 0.00023
// (Turbuent) —
I max V: 1.632mfs VA

For the "Hazen-Williams" calculation method for circular
cross-section straight pipes, the Moody diagram shows
the relationship between the roughness coefficient of
the Hazen-Williams formula and the friction coefficient
of Darcy. The diagram also shows the limits of

applicability of the Hazen-Williams formula.
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GRID PLOT

[l§ Grid plot
Geometry of the grid

D=0.0703m
d=0.015m
S = 0.003881508 m*
5= 0.0001767146 m*
n=7

&.n = 0.001237002 m?
5.n/S = 31.87 %

Cartesian and polar coordinates of the holes

# x (m) ¥ (m) r {m) theta (%)
0.01171666 0.02029386 002343333 60 Coorhthe
digboard
2 001171667 | 00202938 | 0.02343333 120
3 0,02343333 | -2.049607€09 | 0.02343333 -180
4 0.01171666 | 0.02029386 | 0.02343333 -120
5 0.01171666 | -0.02029386 | 0.02343333 50
6 002343333 | 4097214609 | 0.02343333 0
7 0 0 0 0

For

IIGridII
plate), the application provides a grid
plot with the coordinates of each hole.

Example of a perforated plate plot:

Geometrical characterist
Hep giammll| Tracé ce s grile

components  (perforated
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\
rbulent
\ e ,(/ - (rurbudent) o
\ (Turbuent) 4/ I A\ A 70 o I
\ / i
\ \\j ) J ! VAR
\ o -
7 [ |(,), [ o007
m
Pressureloss [ 1114434 | Pa
1.1384 m of fluid
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THE COMPONENTS

HydrauCalc - © Frangois Corre 2017-2019

16

30/09/2019




STRAIGHT PIPES

S Circular cross-section
— Rectangular cross-section
— Triangular cross-section

The proposed calculation methods:

o IDELCHIK
Q  Uniform  roughness  walls  (Nikuradze
equation)
0 Nonuniform roughness walls (Colebrook-
White equation)

0  Smooth roughness walls (Filonenko and
Althsul equation)

0 Explicit Darcy friction factor

O MILLER
0 Roughness walls (Swamee-Jain equation)
0 Explicit Darcy friction factor

O HAZEN-WILLIAMS (only circular cross-secti
0 Roughness walls (Hazen-Williams equat;

New R2019b

The proposed calculations:

“u NE}’VM 923191} Q Pressure loss
: 0 Volume flow rate
0O Length of pipe
/; 0 Inside diameter (circylar cross-section)
o N Annular cross-section O Height or width (re€tangular cross-section)
_/_/ — New R2919b 0 Height or basetriangular cross-section)
17
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Smooth bend with The proposed calculation methods:
circular and
rectangular cross- o IDELCHIK
section
O MILLER
MuTer‘ bend with a CRANE
circular and
rectangular cross- O Pipe Flow Guide
section
Composite bend The proposed calculations:
with circular
cross-section 0 Pressure loss
0 Volume flow rate
Helical tube
18
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CHANGES OF CROSS-SECTION

=, Sudden expansion

— Sudden contraction sharp

>: S — Sudden contraction rounded
i = Sudden contraction bevelled

The proposed calculation methods:

0 IDELCHIK

0O MILLER

0 CRANE

Q Pipe Flow Guide

The proposed calculations:

Q Pressure loss
0  Volume flow rate

=5 . 6radual expansion
— /—‘ Gradual contraction
19
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ENTRANCE OF PIPELINE
\
Th sed calculati thods:
— Flush-mounted sharp-edged entrance & proposed cdlculation metho
New R2019b a0 IDELCHIK
S Q MILLER
- flush-;wot;:‘red rounded entrance O CRANE
'A.’«-M ~‘.rf. i
New R2013b Q Pipe Flow Guide
=7 A Flush-mounted bevelled entrance
New R2019b The proposed calculations:
/7 ., Sharp-edged entrance mounted at 9 Pressure loss
- a distance New R2019b 0 Volume flow rate
Y ~ Sharp-edged entrance mounted at
<) anangle [New R2019b
20
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DISCHARGE OF PIPELINE

NS Flush-mounted sharp-edged discharge
' New R2019b

Na — Flush-mounted rounded discharge
o New R2019b
Sharp-edged discharge mounted at

) a distance
New R2019b

HydrauCalc - © Frangois Corre 2017-2019

The proposed calculation methods:

0 IDELCHIK

0O MILLER

0 CRANE

0 Pipe Flow Guide

The proposed calculations:

Q Pressure loss
0  Volume flow rate

21
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JUNCTIONS

— —  Combining sharp-edged junction

-~

— —  Dividing sharp-edged junction

Symmetric combining sharp-edged

T-junction
{1
= Symmetric dividing sharp-edged
, T-junction
LA

HydrauCalc - © Frangois Corre 2017-2019

The proposed calculation methods:

0 IDELCHIK
Q MILLER
o CRANE

The proposed calculations:

Q Pressure loss in each branch

22
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JUNCTIONS (FoLLowIng)

v

= |’"':
:][ [ |"":'
:i'i [ |"":
;‘_H : f;

Combining radiused-edged T-junction
New R2019b

Dividing radiused-edged T-junction
New R2019b

Symmeftric combining radiused-
edged T-junction

New R2019b

Symmetric dividing radiused-edged
T-junction
New R2019b

HydrauCalc - © Frangois Corre 2017-2019

The proposed calculation methods:

Q Pipe Flow Guide

The proposed calculations:

Q Pressure loss in each branch

23
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RESTRICTION ORIFICES

T Thick-edged orifice

ot — (with or without change of
[ | pipe diameter)

Y . ; Sharp-edged orifice

-~ — (with or without change of
N pipe diameter)

. " Us- Bevelled-edged orifice
- —_ (with or without change of
| I— pipe diameter)

o ’ » Radiused-edged orifice
L - (with or without change of
[ f— pipe diameter)

HydrauCalc - © Frangois Corre 2017-2019

The proposed calculation methods:

QO IDELCHIK

O MILLER

0 CRANE

Q Pipe Flow Guide

The proposed calculations:

Q Pressure loss
Q Volume flow rate
Q Orifice diameter

24
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E— The proposed calculation methods:
L~ Thick-edged grid
T ck-edged gri 0 IDELCHIK
B
0O MILLER
oY Q Pipe Flow Guide

: 55 Sharp-edged grid

Bevelled-edged grid The proposed calculations:

0O Pressure loss
] 0 Volume flow rate
- . . 0 Holes diameter
< ~g Radiused-edged grid 5 Holes number
25
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:i— The proposed calculation methods:
| Orifice plate flowmeter
4 Q 167:2
R A IS0 5167:2003
0 IS0 5167:1991
; ) o CRANE 1999
— Nozzle and Venturi nozzle flowmeter
@ o
- The proposed calculations:
- Venturi tube flowmeter 0O Measured differential pressure,
0 Neft pressure loss
0 Volume flow rate
0 Orifice diameter
26
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VALVES

Ball valve

Butterfly valve

HydrauCalc - © Frangois Corre 2017-2019

The proposed calculation methods:

0 IDELCHIK

a Manufacturers

The proposed calculations:

Q Pressure loss

27
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CHECK VALVES

' ,i - Swing check valve

Lift check valve

R

HydrauCalc - © Frangois Corre 2017-2019

The proposed calculation methods:

0 IDELCHIK
O Manufacturers

The proposed calculations:

Q Pressure loss

28
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THE MEASURE UNITS

29
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1§ Unit system selection x Units can be selected:

Length unit

meter (m) ~ oK . M HVH

L — —C : individually

millmeter (mm) - S .

Thcss ek + by unit systems

meter (m) v Load unit system

Absolute roughness unit Slunt

meter (m) v

Slunt ('C)

Temperature unit

e - S Eim The user can define his own systems of

el 472 v e units (within the limit of three

Hydraulic load unt CGSunt

\'J“:::"U')M hd MKoS unit SySTemS)

meter per second (m/s) ~ MTS unit

Volume flow rate un USCS it

cubic meter per second (m?/s) -

Mass flow rate unt

Kiogram per second (kgfs) v

Density unit

kiogram per cubic meter (kg/m?) R

Dynamic viscosty unk

Newton second per square meter (N.s/m2) v

Kinematic viscosty unt Define unit system

square meter per second (m?/s) hd Define as user unt 1

Mass unit

Hogram (kg) v Define as user unit 2

Power unit

Howalt 0) > Define as userunt 3 3 O
Hy ragcaic = T UII&U(D COrmTe cul7=cyulzo 30/09/2019
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UNITS MODIFICATION

Fluid characteristics

B — 5 The application has a dynamic unit
Ref.s 1APWS IF97 conversion engine.

Temperature : 20/ |
== [Tl The units displayed in the Fluid Pane
Dersiy : ss0.261 15 and Component Data Panes can be
Dynanmic Viscosity : 0.00100159 N.sfm? . . . .
KnematcVecosty . LODMEDS _mtk changed by simply clicking on the unit
Geometrical characteristics d iSp IGyed .
Help Calculate
P - ‘ After selecting a new unit, the value
/, oY L kgp's /'. . . .
j.-‘_/‘\\ \.g sk / entered in the input box is
{f | Tk f

automatically converted to the n

) N |
\ / unit.

\ i \ 5.0mfs 0.00026

\ / | (rurbulent) C

"A‘ ,‘ m /
\( 100 m >

The results will be displaye
current units.

Pressure loss : kPa
31
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HydrauCalc - © Frangois Corre 2017-2019 9/30/2019

16



DATABASE - FLUIDS

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

Yaws liquids database  Perry's gases database  Yaws datab CoolPr
User tables catabase User ois database HC ois database HC tables database Perry's houids database
Example 1 v Liquid Mixture Vapor
Fluid definiton Rho &My Rho &Nu Fluid informations
T(C) Rhofkg/m?) Mu(sim®)  Hu(mfs) A
T 2| Density 140,65 kgjm?

Dyn. Visc. 1.668E-05 N.sfm?
Kn.Visc. 1.186E-07 mifs

[ Authorize modifications - (3 Add fluid to kst
(@ Densty Dyn. Visc O Kin.Visc. Densty @® Dyn. Visc O Kin. Visc
Denaity tig/m’) Dynamic Viscosty (N.s/m?
Senaty B! yranmic viseastty 2
" »

P

ovmame ms (1

W e W w0 e w0 me e s m e
Temgartens 0) T P [ logY —

D)ksr

HydrauCalc - © Frangois Corre 2017-2019

HydrauCalc has a fluid characteristics
database consisting of several hundred
fluids based on recognized references:

- Perry's Handbook

« Oil products

+ Yaws Handbook

- Coolprop

- Refprop (coming soon ...)

temperature.

33
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DATABASE - PIPINGS

il Tables of Nominal Diameters
Aluminum Pipes. Cast Iron Pipes Black and Galvanized Steel Ppes User database
Steel Ppes Stainless Steel Ppes Copper Pipes and Tubes. PVC Plastic Pipes
Steel Pipes - EN 10216 - Serie 1 ~
N Qutside diameter (mm)  Wal Thidness (mm) Inside diameter (mm) Area (mm?) &
6 1.2 0.5 9.2 66.47626
6 10.2 0.6 9 63.6174
6 0.2 08 86 53.08818
6 0.2 1 8.2 52.8103
6 10.2 12 7.8 47.78374
6 10.2 14 7.4 43,0085
6 10.2 16 7 38,4846
6 0.2 18 66 3421202
6 10.2 2 6.2 20,19078
6 10.2 23 5.6 2463014
0 1.2 26 5 19.635
8 13.5 0.5 12,5 122.7188
8 13.5 0.6 12.3 118.8232
8 135 08 1.9 111.2205
8 135 1 1.5 103.8691
8 135 12 11 96.76913
8 135 14 10.7 89.92045
8 135 16 10.3 83.32309
8 13.5 18 9.9 76.97705
8 135 2 9.5 70.88235
8 13,5 23 8.3 62.21153
8 135 26 8.3 54.1062
[ 13.5 29 7.7 46,5663
8 135 32 7.1 3959201
8 135 36 6.3 3117253
10 172 0.5 16.2 206.1204
10 172 0.6 16 2010624
10 17.2 0.8 156 191139 v
[ Convertto inch

HydrauCalc - © Frangois Corre 2017-2019

HydrauCalc has a database defining the
diameters of the main pipe standards.

- Steel piping

- Stainless steel piping
- Copper piping

- PVC piping

«  Aluminium piping

- Cast iron piping
«  Black and galvanized steel pipin

The user can also add his own
tables.

34
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DATABASE - WALL ROUGHNESSES

HydrauCalc has a database of values of
absolute roughness of pipe wall from

Mortar ined, good finish
Mortar lined, average firish

t
Water mains with general tubercuiations

HydrauCalc - © Frangois Corre 2017-2019

Miller (ndEd)  1S05167-12003  Fhud Mechanics (7thEd)  Idekhk (3thEd)  Pipe Flow - Guide (2012)

Steel ppes

Type of tubes Roughness (mm)

New smooth pipes 0.025

Centrifugaly applied enamels 0.025
0.05

0.1
0.25
0.5

12

recognized references:
MILLER
IS0 5167-1 2003

Fluid Mechanics - F. White

IDELCHIK
Pipe Flow Guide

35

30/09/2019

DATABASE - ROUGHNESS COEFFICIENT

aast ron, tar (asphalt) coated
cast iron, cement lined

cast iron, bituminous ined
cast iron, mitumastic

cast ron, sea-coated

Ductie Iron Ppe (DIP)

Ductile Iron, cement ined
galvanized, plan

wrought, plain

HydrauCalc - © Frangois Corre 2017-2019

gessefsssfis;

HydrauCalc has a database of values of
Hazen-Williams roughness coefficient

from:

Hydraulic Tables by GARDNER S. WILLIAMS

and ALLEN HAZEN - 2nd Ed. (1914)

New R201Sb

36
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THE TOOLS

HydrauCalc - © Frangois Corre 2017-2019
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TOOL - CALCULATOR FOR CIRCULAR CROSS-SECTIONS

General Head Drop Formulas

e s for Steady State and Incompressible Fluid
AP=1/2.C.p.V2 AP (=
c=r.LId L [oem
Qv=V.S ;— e
S=n.d?*/4 aV -
Qm=p . Qv Qv -
Re=V.d/v 2 d :
Av=Qv. (p/AP) S -[ium
Cv = 41650 . Av Qm [ o
Kv = 36023 . Av A E
Cv=1.16620.Kv o,
£=2.82] Av? T
\h = f/\P l (I‘ - g) ‘\h =| 2725155
Wh = AP . QV 2 Wh - 61
v=unlp

O Check the input data

HydrauCalc - © Frangois Corre 2017-2019

O

bfjftt

Reset

The application allows, from known
input data and for circular cross-
sections, to automatically
calculate those that can be
deduced.

It is thus possible to determine the
volume flow rate corresponding,
for example, to an imposed mean
velocity, so as to inform the input
data of the components.
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TOOL - CALCULATOR FOR RECTANGULAR CROSS-SECTIONS

General Head Drop F

e e for Steady State and Incompressible Fluid |7 The GPPI iCG'Hon GISO mﬂkes |1-
o e ible, from known input data
AP=1/2.L.p.V? P o possible, P
L=i.L/dh - [z and for rectangular cross-
Qv=V.S L - = sections, fo calculate those that
S=a.b
P=2.(a+b) ‘(’JV = can be deduced from it.
dh=4.S/P Ba - 5 |= . . .
Qm=p. Qv b - = It is thus possible to determine
Re=V .dhl/v Z “Low J= the volume flow rate
AvE Gy . [ AP) dh -[ v = corresponding, for example, to an
Cv=41650. Av o )
Kv = 36023 . Av 2 Re - imposed Reynolds number, so as
Cv =1.15620 . Kv VA o to inform the input data of 1,
£=2.8%*1 Av? &v -[= components
- )
Ah=AP/ (p . @) M T
Wh = AP . QV Wh - 49 w
A - !‘l l F.) O Check the input data -
39
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[il§ units conversion factors . . .
: The application has a tool allowing:
Mass flow rate Force Pressure Energy Power Density Kinematic Viscosity Dynamic Viscosity
Length Mass Time. Temperature Area Volume: Velodty Volume fiow rate
untrome ool e 2 - to view the conversion factors
S.1. unit : meter per second mjs 1mfs
———— dan o.vcoms of the measurement units
centimeter per second onfs 0.01mjs . . . .
T Z L integrated in the application,
decameter per minute dam fmin 10/60 mfs
Idometer per hour kmh 1000/3600 m/s .
heconeer e e o o0 - to convert together units of
decameter per second dam/s. 10mjs
el e Eell measurement of the same
foot per minute fom 0.00508 mfs i X
s - o physical size.
inch per second nfs 0.0254mfs
inch per second s 0.0254mjs
foot per second fifs 0.3048 m/s
foot per second fos 0.3048 m/s
mie per hour miefh 0.44704 mfs
mie per hour moh 0.44704 mfs
yard per second ydfs 0.9144m/s
yard per second yos 0.9144mjs
mie per minute mile fmn 26.8224mfs
mie per minute mpm 26.824mfs v
fmmm 3.2 inch per second (injs) R
o 0.08255 meter per second (m/s) b - 40
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TOOL - ESTIMATE PRESSURE LOSS COEFFICIENT IN LAMINAR FLOW
- The application has a tool making it
O o8 G - Fie e 14 31 T =t 0ws Cosfiicient possible to obtain an estimate of the
= 4 T : : coefficient of pressure loss in the
S NG : ] laminar flow regime, if the coefficient of
. S Kuo=20 pressure loss in the turbulent flow
E 7 : Kiurb=1,700E+60 3 i ::::S'“ 1 . .
£ St : e regime is known.
14 N + Kturo=1 |
=t This method only applies to minor press
B | : 5 1 Ereorly losses (pipe fittings, valves, etc.) a
sor - ; - : based on the following reference
Re
« Internal Flow System, D.S.
Laminar flow input data Pressure loss coefficient in turbulent
v - [coni15%] mb e ‘m flow regime (Re > 10e4)
== = T — New R2019b
A g = 0.2 m Re =| 3172322
Pressure loss coefficient in laminar flow regime:
Kam = | 173525 ade Info 41
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TOOL - MOODY DIAGRAM

Moody Chart

= Moody Chart .o v e The application has a tool to calculate the
SENSSSNSSEE =E coefficient of friction from more than
o 40 other formulations published by

A

recognized scientists. The curves of iso-
values of relative roughness are plotted
in a Moody diagram and the calculated
point is presented.

0.00005

i BN BEE . The velocity profile of the
ECA 1 E \-n.mnos . .
saooi corresponding to the calculation

Flow Charactenistics

e sooran A also plotted in a pipe of sameMygraulic
N\ ‘ oh . . diameter as that of the compénent.
— .3

/ 1.288 mfs 001 | o

7 L
, CTurbuient) =
— 7 imaxv:1567mps f Y

42

HydrauCalc - © Frangois Corre 2017-2019 30/09/2019

21



TOOL - MOODY DIAGRAM FoLLowine

ColeBrook-white Equation (1939) v | Info
‘Swamee-Jain Equation (1976) v | Info

Mundg Chart

0.019076 | Comparaison
ColeBrook-White Equation (1939)
f1=0.01907611
Swamee-Jain Equation (1976)
f2 = 0.01903223
Relative difference: (f1-2) /f1x 100
0.23%

Relative roughness

e vwen

14 Ihcen 0.00005
0.00001

e |
.i_m_u.uunuos
2~ 0.000001

Flow Characteristics

mean V: 1.288 m/s 4.9910 kg/s A

\\ s |
\ =i Hydrau, diam.
’L. | o0.0703
m

I] 1.288mfs 0.01

L (Turbuent) =
max V: 1.567mfs
‘ 4

HydrauCalc - © Frangois Corre 2017-2019

This tool also makes it possible to compare
two different  formulations  for
determining the Darcy friction
coefficient.

The relative error found at the calculation
point is calculated and displayed on the
diagram.
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TOOL - FLUID COMPARATOR

[il8 HydrauCalc 2018a - Comparison of fluids characterist

Fsd: | Mobil Teresstic T 32
List of compared fids
s Flud
1 Mobil SHC 626 [HC of database]
2 Mobl SHC 639 [HC oi database]
3 Shel Telus 52V 15 [HC oi database]
4

Mobi Teresstic T 32 [HC of database]

ics (maximum: 6) X
Curve to remove

Temo. min (*C) Temp. max (°C)
-54.000 230.000
-15.000 270.000
-42.000 160.000
-30.000 222.000
@ Dyn. Ve O K. Visc

Dynamic Viscosty (N.3/m?)

Sresmis Weve e (Lo

e

o : ]
[ leaY f——

HydrauCalc - © Frangois Corre 201

0

=] 2

7-2019

The application has a tfool to

compare the characteristics of
the fluids integrated in the
application or defined by the user
(density, dynamic viscosity and
kinematic viscosity).
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THE CALCULATION REPORT

45
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et o e e s el e : " To include a calculation result in a
= e a0 st s reancs s s e document, it is possible to copy the
(L) e s e e window using the button and
S v _ — paste it into the document.
o= 57 N\ e T ,

‘] f o The screenshot contains all the data
) R — = used for the calculation and the
- Kinematic Viscosity : LOO340EQ6 mifs N Y, (Turbuknt) 0.00026 X

Gome Oomme Orniw S i VAR results:
w1 < =" > o in the title bar:
_— TG e L I o the release of the application,
| - = oty et o the type of component calculated
7 1 5 Desgnatin Syt Vae ™ calculation method used,
WP = fw . .
= — —— o in the fluid pane:
Divers i/t o Bt — o the characteristics of the f)fid usgd,
" : Relatve roughness F 0.008 .
S T e o in the component pan
0 oo o Presause s pelength Lms o the input data of the ponhent,
Lk R R R 2o lomen LI o the desired main result (value in green
,,?-!'r o color),
: G o the additional results from the calculation.
HydrauCalc - © Frangois Corre 2017-2019 30/09/2019
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THE ASSURANCE QUALITY
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TECHNICAL DOCUMENTATION

Pressure loss coefficient (based on the mean pipe velocity}

(11] equation 2-2)
Total pressure loss (Pa)

apag ¥
2 ([1] equation 2-2)

Total head loss of fluid (m):

Hydraulic power loss (W):
Wn =350

<

HydrauCalc - © Frangois Corre 2017-2019

In general, each component has several
calculation methods that come from
different reference works. For all
components, each calculation method is
detailed in a technical document including:

o A description of the method used

o The mathematical formulation of th
model

o The nomenclature used for
equations

o The range of the formulation

o Anexample of an applicati

o The bibliographic reference (s) used for
modelling
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COMPONENTS MODEL VALIDATION

HydrauCalc comes with a document that provides a comparison of software results with
a series of examples published in well-known and respected references. Examples of
hydraulic analysis include calculations of flow, pressure drop and pipe sizing for

compressible and incompressible fluids.

The results obtained by the HydrauCalc application are very close to the published

results.

At each new software release, a series of tests is performed to check the

regression of the software features.

49
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ROAD MAP

Next release (2020a release):
o Add new components

Following releases:

o Gradually complete all components

HydrauCalc - © Frangois Corre 2017-2019
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HydrauCal

2019b Release

le

www.hydraucalc.com
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