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f = 64/Re;

1
f = —2.0logy, (

VD
Rep =2
H
Surface
Surface

Stainless steel
Steel commercial pipe

Stretched steel
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Absolute Roughness
Coefficient - k -

(m) 10-3 (feet)
0.015 510-5
0.045 - 0.09 1.5-3 104
0.015 510-5
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https://en.wikipedia.org/wiki/Laminar_flow
https://en.wikipedia.org/wiki/Turbulent_flow
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https://fa.wikipedia.org/w/index.php?title=%D8%B6%D8%B1%DB%8C%D8%A8_%D8%A7%D8%B5%D8%B7%DA%A9%D8%A7%DA%A9_%D8%AF%D8%A7%D8%B1%D8%B3%DB%8C&action=edit&redlink=1&preload=%D8%A7%D9%84%DA%AF%D9%88:%D8%A7%DB%8C%D8%AC%D8%A7%D8%AF+%D9%85%D9%82%D8%A7%D9%84%D9%87/%D8%A7%D8%B3%D8%AA%D8%AE%D9%88%D8%A7%D9%86%E2%80%8C%D8%A8%D9%86%D8%AF%DB%8C&editintro=%D8%A7%D9%84%DA%AF%D9%88:%D8%A7%DB%8C%D8%AC%D8%A7%D8%AF+%D9%85%D9%82%D8%A7%D9%84%D9%87/%D8%A7%D8%AF%DB%8C%D8%AA%E2%80%8C%D9%86%D9%88%D8%AA%DB%8C%D8%B3&summary=%D8%A7%DB%8C%D8%AC%D8%A7%D8%AF+%DB%8C%DA%A9+%D9%85%D9%82%D8%A7%D9%84%D9%87+%D9%86%D9%88+%D8%A7%D8%B2+%D8%B7%D8%B1%DB%8C%D9%82+%D8%A7%DB%8C%D8%AC%D8%A7%D8%AF%DA%AF%D8%B1&nosummary=&prefix=&minor=&create=%D8%AF%D8%B1%D8%B3%D8%AA+%DA%A9%D8%B1%D8%AF%D9%86+%D9%85%D9%82%D8%A7%D9%84%D9%87+%D8%AC%D8%AF%DB%8C%D8%AF&withJS=MediaWiki:Intro-Welcome-NewUsers.js
https://fa.wikipedia.org/w/index.php?title=%D8%B6%D8%B1%DB%8C%D8%A8_%D8%A7%D8%B5%D8%B7%DA%A9%D8%A7%DA%A9_%D8%AF%D8%A7%D8%B1%D8%B3%DB%8C&action=edit&redlink=1&preload=%D8%A7%D9%84%DA%AF%D9%88:%D8%A7%DB%8C%D8%AC%D8%A7%D8%AF+%D9%85%D9%82%D8%A7%D9%84%D9%87/%D8%A7%D8%B3%D8%AA%D8%AE%D9%88%D8%A7%D9%86%E2%80%8C%D8%A8%D9%86%D8%AF%DB%8C&editintro=%D8%A7%D9%84%DA%AF%D9%88:%D8%A7%DB%8C%D8%AC%D8%A7%D8%AF+%D9%85%D9%82%D8%A7%D9%84%D9%87/%D8%A7%D8%AF%DB%8C%D8%AA%E2%80%8C%D9%86%D9%88%D8%AA%DB%8C%D8%B3&summary=%D8%A7%DB%8C%D8%AC%D8%A7%D8%AF+%DB%8C%DA%A9+%D9%85%D9%82%D8%A7%D9%84%D9%87+%D9%86%D9%88+%D8%A7%D8%B2+%D8%B7%D8%B1%DB%8C%D9%82+%D8%A7%DB%8C%D8%AC%D8%A7%D8%AF%DA%AF%D8%B1&nosummary=&prefix=&minor=&create=%D8%AF%D8%B1%D8%B3%D8%AA+%DA%A9%D8%B1%D8%AF%D9%86+%D9%85%D9%82%D8%A7%D9%84%D9%87+%D8%AC%D8%AF%DB%8C%D8%AF&withJS=MediaWiki:Intro-Welcome-NewUsers.js
https://fa.wikipedia.org/wiki/%D8%B9%D8%AF%D8%AF_%D8%B1%DB%8C%D9%86%D9%88%D9%84%D8%AF%D8%B2
https://fa.wikipedia.org/wiki/%D8%B9%D8%AF%D8%AF_%D8%B1%DB%8C%D9%86%D9%88%D9%84%D8%AF%D8%B2
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https://fa.wikipedia.org/w/index.php?title=%D8%B1%D8%A7%D8%A8%D8%B7%D9%87_%DA%A9%D9%84%D8%A8%D8%B1%D9%88%DA%A9&action=edit&redlink=1&preload=%D8%A7%D9%84%DA%AF%D9%88:%D8%A7%DB%8C%D8%AC%D8%A7%D8%AF+%D9%85%D9%82%D8%A7%D9%84%D9%87/%D8%A7%D8%B3%D8%AA%D8%AE%D9%88%D8%A7%D9%86%E2%80%8C%D8%A8%D9%86%D8%AF%DB%8C&editintro=%D8%A7%D9%84%DA%AF%D9%88:%D8%A7%DB%8C%D8%AC%D8%A7%D8%AF+%D9%85%D9%82%D8%A7%D9%84%D9%87/%D8%A7%D8%AF%DB%8C%D8%AA%E2%80%8C%D9%86%D9%88%D8%AA%DB%8C%D8%B3&summary=%D8%A7%DB%8C%D8%AC%D8%A7%D8%AF+%DB%8C%DA%A9+%D9%85%D9%82%D8%A7%D9%84%D9%87+%D9%86%D9%88+%D8%A7%D8%B2+%D8%B7%D8%B1%DB%8C%D9%82+%D8%A7%DB%8C%D8%AC%D8%A7%D8%AF%DA%AF%D8%B1&nosummary=&prefix=&minor=&create=%D8%AF%D8%B1%D8%B3%D8%AA+%DA%A9%D8%B1%D8%AF%D9%86+%D9%85%D9%82%D8%A7%D9%84%D9%87+%D8%AC%D8%AF%DB%8C%D8%AF&withJS=MediaWiki:Intro-Welcome-NewUsers.js
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= Rel 4000;
= ReZ 100000000;
= ¥ = BRel + (ReZ2-Rel)* rand(1200,1);

(e/D) 0.00001;
- (e/D) 0.055
- (e/D) = (/D)1 + ((e/D)2-(e/D)1)* rand(1200,1);

i
2

L I e e T B 3 T B L - I
|

- my dataset = dataset(Re, (e/D));
export (my dataset, 'File', 'd:\end\3\inputs.txt');

=
=
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normalized =

normalized =
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_ (log(actual (Re)) —log(min(Re)))
(log(max(Re)) —log(min(Re)))

(log(actual (g)) - Iog(min(lej)))

(Iog(max()) ~ log(min( )
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Re = dataset ('¥LSFile', 'd:\inputl.xlsx");

e/D = dataset ('XLsFile','d:\input2.xlsx");

pl = (logi(Re)-log(4000))/ (log(100000000)-1log(4000))
pZ2 = (logi(e/d)-log(0.00001))/ (log(0.05)-log(0.00001))
p=lpl p2]

1Bl w08 ey (79,5 e 2 1) 0l ey slael (Gam s lages ST

0.08
0.07 | w54

W
006.|
0.05

0.04

slas mhaw ol g Eel i (pl 50,5 ;i o 0olo Hloged ol 098 (o cvalive a5 jghailen aS

A aales aSih

www.Prozhe.com



remas aSl |l dxs 3l ooliinwl b mas 4l bjeel - &

&l oin (gl Ll 5l eolatul b wilgn aSids a5 ol olagSIl &Sl ae aSii bjgel 40 o5 sl
P ,ly Caand dw ;o d ools (plogd o oolaiwl L8 Caand ;o ool 0yl aigai VYo o 5l jelate oyl
2ol e eols leolaiwl Mews gl V0 M byl 6l TN0 Y igeel sl LY Gigd e 13

bl (55, 2 a5l a5l G 0 Sod Sl g all LB jliey 600y prend A 090 (o0 2l
CansS o T aege Sl ey BB hg) ol 4 OIS (o0 S sl bj9e]
S8 oy 0590 gl g Wil ool ool aSlll 4 Ao &g 0ol YL g a6y g0 0 00lo

S @l b ol 5l Bamogd Gl conlio a5l canbaaSiis bigel 059 00ld oL sloul 5l e
Ol @b oyl Grea b aiS g 1) (2955 9 69959 e thae alal) Wlgh oS Sl rae ALl
Syt €5 5 T S y HLail Shgal o680 5 Mg, e VLl b T Y itz (g ey 4S0d SO
&b Sarm aY S5 ol 4Y S sl a5 (Ll Ken VL ey e )T 055 Lo S o) a8l
Y slppurelin g5 5l g (o9 pd Gie § og dwes e 4 tansig sg 5l e Y Jl!
A gllas 0,5 S 4z o Sz o sl Cendy oz g oa b Glosy Y glo (9 olami g
5 ol 00l ijgal oo 1Dy (sla solo bl aScds s 3 o2 00l 3g0] a5 (sl ool L1, aSiis locul
L5 00,5 bl 1y sl (5 255 (sl s (ol o o8 (51 455 5 ol 00,5 dlie o L ] il (sl
dlie 28ly gla oolo 1) aSls > )5 g 00,5 (i | ol Oles ad sl (g5 olaws U g gxw

oo S

Train "

validation ™

Test '*

Early Stopping ™

MLP(Multi Layout Perseptron) ™
FeedForward ™"

Back Propaction(BP) ™"
Levenberg-Marquardt **

ﬁ
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(Square Error
Levenberg-Marquardt(LM) Sl digs o9,
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Matlab o ,5 i+, +)
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(Tansig)asgeSow cilily Ol 4Y Sy &l
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180 sample(15%) validation ¢ls ools slass
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% Reynolds RelativePipeRoughness — input data.

% Friction Factor - target data.

clc

close all

clear

Reynolds RelativePipeRoughness = dataset ('XLSFile’, 'd:\inputs.xlsx');
Friction Factor = dataset ('XLSFile','d:\target.zlsx'):

¥ = Reynolds RelativePipeRoughness;

t = Friction Factor;

eeiSame S 1) & 598 ) le S pig) o 565 o9 o cde @ a8 g,vi”)‘ﬁ*“T &b ol e

% Choose a Training Function
% 'trainlm' is usually fastest.

trainFcn = '"trainlm'; % Levenberg-Marquardt

5 Cel @lg3 i pgarie bl ol 4Y slb (gye olasd eead 5 @b b ass sle el e
595 olginn 4 NEWF LU BP slo St (sl 09 (0 00,6 NEWTT b Llow &b (]
Sy o5 eoliiwl laya> Matlab

% Create a Fitting Network
hiddenLayerSize = 10;
net = fitnet (hiddenlLayerSize, trainFcn);

&le b g cunl 00,8 i e 9 b3k u:’)'s-“—‘ Coomnd duw a3 1) (659,9 s 00ld Caand ol o @
Ll 0018 ploml Ll sl ps 5l g Bolal &y 1) (san pemdis (| divideMode 4 divideFen

% Setup Division of Data for Training, Validation, Testing

net.divideFcn = 'dividerand'; % Divide data randomly
net.divideMode = 'sample'; % Divide up every sample
net.divideParam.trainRatioc = 70/100;

net.divideParam.valRatioc = 15/100;
net.divideParam.testRatioc = 15/100;

R
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% Choose a Performance Function

net.performFcn = 'mse'; % Mean sguared error

Soges alos 5laSin o, Shae oy sl Ngh gl el A (bige] 5l am b a5 Sleloged Sl
Fe g o i oS gt (s ,S Jlogaieiand 5 Oyl 5 sl sl
% Chooss Plot Functions

net.plotFcns = {'plotperform', ottrainstate', 'ploterrhist’,

'pl
'plotregression', 'plotfit' ,'plotwb', 'plotconfusion'};

A gl 005 £,

% Train the Network
[net,tr] = train(net,x,t):

Jhesl aSlts 390! u yo validation sl eols psgane a5 jshiles s sl oolo b aSlis s

A yge] plest 5l ow Test sla sols § &g o

J2dse B0 10 500,5 dule Al sla (z9,5 LT Glea b aBly 9,5 0 IS gSuUbtract LU

Jeae slis |, Uas performance ;. perform b

% Test the Network

v = net (x);

e = gsubtract(t,v):
performance = performinet,t,v)

www.Prozhe.com
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&,9a TeSt g validation (train sla sols ¢l 4 performance jloie cowd (ol o @

Wgd oo Sl aslipy 29y )3 9 998 (o0 dmlne Ao

46 % Becalculate Training, Validation and Test Performance
47 - trainTargets = t .* tr.trainMask{l};

48 — valTargets = t Fotr.wvalMask{l};

49 — testTargets = t .* tr.testMask{l};

50 — trainPerformance = perform(net,trainTargets,y)

51 - valPerformance = performinet,valTargets,vy)

52 — testPerformance = performinet,testTargets,v)

FAUFY Y 0,50 j0 S

gisnan ol a5l euS oy | ol 435))&%@.39@[{})19&}9&] Sl aS ol ools ol puslesy S
o0 5 55w 5l eeles |, TESt sla sols il 31 e, 55 0 ooliwl Mask b S L
testIndices = find(~isnan(tr.testMask{1l}))
L g0 Lad 0guaS clay eyl a5 doais Lo 4y aigad VYo o 5l s sl ool diges VA ail deliyy o>g 5>
wetoee 58 5 7y 5l AT sl

testIndices =

Columns 1 through 8

2 4 ] 20 26 32 46 30

Columns 177 through 180

1186 1181 1185 1198

45 3l oo et Cowl oad a3, LIS, a5l TeSt sl a5 Sl ools (slo Lus il 958 oo ai5de a5 jslailan
3l ool Sl olas MalS wal 08,5 s dividerand o6 LS a5 jshailen

g oo 008 ylis Gt ALl b jgel Dledlbl (g9l 4T (gl amin Caond (ol o @

54 % View the Network
55 - view (net)

& lo Progress i o wil oas 00ls uogs Md a5 aSils 1 Sledlbl gal> 098 o odplive i [0 a5 jglailes a5

)0 4S 0gd o LiBgie ASLD (hjgel dus ol attine O Ay 5395 45 AniS b ol 5l oS e AT Al e Cend il

VY
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113
114
115
116
117
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118
120

oA w}..u&ww)yoT oths a4 Uz U obol,S lade dw)c,lsquiijJ.wj VYF 51w a0

Neural Network

Hidden Output
Input Output
2 1
10 1
Algorithms
Data Division: Random (dividerand]
Training: Levenberg-Marquardt (trainim)

Performance:  Mean Squared Error  (mse)
Calculations:  MATLAB

Progress

Epoch: o I 134 iterations 1000
Time: 0:00:03

Performance: 0000946 [ 60| 0.00
Gradient: 0.00446 9.75e-08 | 1.00e-07
Mu: 0.00100 L00e-03 1.00e+10
Walidation Checks: 0 1] 6

Plots

{ (plotperform)

(plottrainstate)
(ploterrhist)
(plotregression)

Plot Interval: U 1 epochs

v Minimum gradient reached.

@ Stop Training @ Cancel

a3 S )5 5l A) s 65 5 ssi, sue gim 4l e (5395 INPUL Hexws b Sloeud o @

S ) 0l (g, 5 00,5 YLy e W Oypan Ty il

% input data from operator

Re = input('enter the Reynolds : ")
if Re<4000
Friction Factor = 64/Re;
string=num2str (Friction Factor):;
final string=strcat(' the Friction Factor in Transition flow area is : ',string, '');

disp(final string)

else
Relative Pipe Roughness = input('enter the Relative Pipe Roughness(e/D) : ")
if Relatiwve Pipe Roughness <= 0.05 & Relative Pipe Roughness >= 0.00001

pl = (log(Re)-log(4000))/ (log(100000000)-1log (4000))
D2 (log (Relative Pipe Roughness)-log(0.00001))/ (log(0.05)-1og(0.00001))
Friction Factor = net([pl;p2])

e

else

string=numZstr (Relative_ Pipe Roughness);

final string=strcat(' the Relative Pipe Roughness Not in admissible Rang please Change (e/D)
disp(final string)

end

end
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Lol 516050 4loses slo Cudgamme ubo a5l 00,5 a1y Slo byl 4SS

w2l Re <4000 51 izan g anns |, % i3 g s sl w5li )5, 0.00001< % <0.05

a4 Sledbl 48,5 8 )lg 4 g5ls g 2l Cawas f::gin}jMSGh@hﬁfé¢$QQ)L§6}Q@Q&
€

s 0305 (65l A

S (29,5 ®
9 Sl ob; ML?LA 615 LSLQ ool 9 ol 9 @L’))‘ 9 U"")ﬁ"’—‘ Lng ool Lg‘)" d.alf‘..\} )9.L:.3 ‘) Performance

SBlaol o po plod a5 4Ll (39,5 9 48,5 »)I5 1) Ao s S5 9 s, 03 (639,95 b (uizmen
w‘ob;ww‘)wb@w)‘o

rerformance =

4.0288e—-07

trainPerformance =

5.45%38e-07

valPerformance =

6.1e27=-08

testPerformance =

©.045¢c=-08
enter the Reynolds : 169600
enter the Relative Pipe Roughness(e/D) : 0.002

Friction Factor =

0.0234

AR
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: performance ,logoi @

l, 6yt slas &b performance. Test sl ools sl Yl sla sols 558 o 4o a5 (5 jshailen
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PVl o ool el s sl

Best Validation Performance is 6.4692e-06 at epoch 6

Best Validation Performance is 4.5107e-08 at epoch 25 102
10% H Train
Train Vaiidation
Validation Test
e TeSt o Best
= Best
10

Mean Squared Error (mse)

Mean Squared Error (mse)

108 i . ! H L 10
] 5 10 15 20 25 30 0 2 4 6 8 10 12
31 Epochs 12 Epochs
:Training state: ,logos o
1Yl e sslo pl> sl ools
Gradient = 1.5201e-06, at epoch 12
5 Gradient = 1.6119e-07, at epoch 31 102 T T T
10° T T T T
= |5
] . 2 10t
B0 5
&
-6
1010 . . . . o
Mu = 1e-09, at epoch 31 109 LA HEpEEn
107 T . ' " "
5
2 1% E 10
10710 10710
Validation Checks = 6, at epoch 31 o Validation Checks = 6, at epoch 12
6 T . T T T
+ +
= 4 + ol *
3 * 5 .
> 2 +* £50) *
+ .
0004040000000 0000000000044
5 10 15 20 25 30 M L 3 4 8 10 12
31 Epochs 12 Epochs
A4

www.Prozhe.com



: Error Histogram ,logei @

5 e iS55 (X)) 0,5 o) jao s cogae 4 3Me g wle cols sla e 09 o cdnline 45 jshailes

1Y, ools
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:Regression jloges @
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Training: R=0.99905 Validation: R=0.99992 Training: R=0.98222 Validation: R=0.98664
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T2

A oyl eVl B3 suims Lid ] 5 dey a8lyE ob Sy 4 Lt (5 Ll b a5 wsl e 0.99931 sus

sl 00 3 5 sl 0olo
Output = 0.96 * Target + 0.0023: pl> slo ools IS ygum,5, a3 dlolae pizmen
Output = 1 * Target + 0.00001 :o0s pYlo 5 sla ools S ygum )5, Loz alolas

85 el (S o PO b by S e iy e o) S (L e ] e a5 ) o sl oS

Al (oo 00l YL 5 sl oolo b aslil (GYL s saias lis

L aSeds 3590l ool Lol> Regression .o 5 performance jluis o YU slo lsges 4 4> b
pYl i sl o.)‘-bl-}\) ‘_,’_aLQ,s d&a-u-’u-")-’t-’ JJS‘SQW.M).@ 6‘)-.’ |) S yoS slas oul ﬁ}/Lo)_; sla ools

A aales dewle |y Jlow dlg) JLid il g onls (g3lw and ool

Arain 509, s 0010 kil cows w0 2Bl 2935 g Al 2905 Hl0g0i @

f"""‘“’l‘ asls train 89,9 Lglfc 0dld a dS,.w UP g‘y )'| Sy 609.9“13 S liwe 41&‘ LS‘)%

e oy 02§95 9 1090 STy 1y (ABly (g, g Al (29,5

% comporsion with Target actual with Target Neural Network for Train Data
traininputl = x(1l,:) .*tr.trainMask{l}:

traininput2 = x(2,:) .*tr.trainMask{l}:

TrainInput = [traininputl;traininput2];

TargettrNet = sim(net,TrainInput);

figure (1) ;

plot (trainTargets, '-or') ,hold on,plot (TargettrNet, '-sb'),hold off

legend (' Target Actual ', 'Target Network'):;

xlabel {('Number Index Train Data'):

ylabel ('Target (Friction Factor)');

title('comprsion Target acutal with Target neural network for Train Data'):;

I Mask b 5l sslatwl a1, ail sods solatwl aSii train o a5 (534,9 sl ools lal YU oS o

S W ools ol d bgs e sl 29,5 5 03,5 (s3le 4t SIM &b b slo ools (pl (6l 1, 4 g 05,5
S s, 1, Train glo ools 4 bgyye (8ly slo (29,5 5 o (25,5 (ol 5 Bigd (o0 gl Skl 4l
oS dnglio 02 b 1) Ll Sligon 5 0uiSin many loges
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Target(FrictiunFactor)

);YLA); oold

comprsion Target acutal with Target neural network for Train Data
003 T T T T T

—=— Target Actual
—H&— Target Netwark

iz i) —
I.q-n
e ,!:|

0.07

0.0

0.02

0.01

g | | | I |
0 200 400 B00 500 1000 1200

Murnber Index Train Data

pl> sl oold

cormprsion Target acutal with Target neural network for Train Data

—=— Target Actual
—H&—Target Metwork
i 0

0 | | | |
] 200 400 500 800 1000 1200

Murnber Indesx Train Data
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comprsion Target acutal with Target neural network for Train Data

T T T T T T T T T T
—&— Target Actual

0.051n T —H&— Target Network H

0.051 g l a
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Number Index Train Data

pl> ools

comprsion Target acutal with Target neural network for Train Data
I I I I

T I
—— Target Actual H
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Target(FnctlonFactor)

:Validation G999 ‘5& oold uu.:dd‘ o>y @9'3 ‘5?9}5 9 4&4.;.» ‘5?9).5 )|.>3.o.$

% comporsion with Target actual with Target Neural Network for Validation Data
- valinputl = x(1,:) .*tr.wvalMask{l};
= valinput2 = x(2,:) .*tr.valMask{l}:
= ValidationInput = [valinputl:;valinput2];
- TargetvalNet = sim(net,ValidationInput) ;
= figure(2);
= plot (valTargets, '-or') ,hold on,pleot (TargetvalNet, '-sb'") ,hold off
- legend (' Target Actual ', 'Target Network')s
- xlabel { "Number Index Test Data');
- ylabel ('Target (Friction Factor)'):;
- title('comprsion Target acutal with Target neural network for Validation Data'):
).s)LoJ.’ LgL(b oslo
comprsion Target acutal with Target neural netwark for Yalidation Data
0.08 T T T T I
—&— Target Actual
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0.04 - o} |
o]
a @ ’ a § B
o © = a 8 &
003 o) B a _
o e Du % g
B
Doz g %Q@
o I I I I I
0 200 400 BO0 800 1000 1200
Mumber Index Test Data
AR

www.Prozhe.com



86
87
88
89
90
31
92
93
94
95
96

Target(Fnct\onFactm)

Target(FrictionFactor)

Test (59959 sl 03l (il o 2 (28lg (o295 9 4D (29,5 loged

% comporsion with Target actual with Target Neural Network for Test Data
testinputl = x=(1,:) .*tr.testMask{l};

testinput? = x(2,:) .*tr.testMask{l};

TestInput = [testinputl;testinputl];

TargettestNet = sim(net,TestInput);

figure(3);

prlot (testTargets, "-or') ,hold on,plot (TargettestNet,'-sb')  hold off
legend(' Target Actual ', 'Target Network');

xlabel { 'Number Index Test Data'}:

ylabel ('Target (Friction Factor)'):

title('comprsion Target acutal with Target neural network for Test Data'):s

Yl b oolo
cormprsion Target acutal with Target neural network for Test Data
0.08
I I T I
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1 % Reynolds RelativePipeRoughness - input data.

2 % Friction Factor - target data.

3 - cle

4 - close 211

a3 - clear

& - Reynolds_RelativePipeRoughness = dataset ('XLSFile', 'd:\inputs.xlsx');
7 - Friction Factor = dataset ('XLSFile','d:\target.xlsx');

a - ¥ = Reynolds RelativePipeRoughness;

3= t = Friction Factor;

11 % Choose a Training Function

12 % 'trainlm' is usually fastest.

13

14 - trainFen = 'trainlm'; % Levenberg-Margquardt

16 % Create a Fitting Network

17 - hiddenLayerSize = 7;

18 - net = fitnet (hiddenlayerSize,trainFcn);

21 % Setup Division of Data for Training, Validation, Testing
22

23 - net.divideFcn = 'dividerand'; % Divide data randomly
24 - net.divideMode = 'sample'; % Divide up every sample
25 — net.divideParam.trainRatic = 70/100;

26 - net.divideParam.valRatio = 15/100;

27 |- net.divideParam.testRatio = 15/100;

29 % Choose a Performance Function

30

31 — net.performFcn = 'mse'; % Mean sguared error

a3 % Choose Plot Functions

34

35 - net.plotFens = {'plotperform', 'plottrainstate', 'ploterrhist’,
36 'plotregression', 'plotfit' , 'plotwb', 'plotconfusion'};
3s % Train the Network

35 - [net,tr] = train(net,x=,t);:

41 % Test the Network

42 - vy = net(x);

43 - e = gsubtract(t,v):

44 — performance = perform(net,t,vy)

46 % Becalculate Training, Validation and Test Performance
47 — trainTargets = t .*% tr.trainMask{1l};

48 - valTargets = t ¥ otr.valMask{l};

49 — testTargets = t  .*% tr.testMask{l};

50 — trainPerformance = perform(net, trainTargets,y)

531 — valPerformance = perform(net,valTargets,y)

52 — testPerformance = perform(net,testTargets,v)

54 % View the Network

55 — view(net)
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Q = input('enter the Fluid debit (m"3/s) : ")

D = input('enter the Pipe diameter (meter): ")

1l = input('enter the Pipe length (meter) : ")

ro = input ('enter the Fluid density (kg/m™3): "V

muu = input {'enter the absclute wviscosity beetwen Fluid and Pipe (kg/ (m.s)): ")
e = input('enter the Pipe roughness (m): ")

70 —
71 -

70 -
71 -

(g (oo Gy ig) saec Jlw lawgio o yu)zlanny (ow)lo dolae 5L 0,90 (sl yial )by arlore

V = (4*Q)/ (pi*D™*2); Re = (ro*Vv*D)/ (muu)
Relative Pipe Roughness = (e/D)

e pl Logatie Al (sleadg,g (oo, (0,5 YL S

pl = (log(Re)-log(4000))/ (log(100000000)-1log(4000))
p2 (log(Relative Pipe Roughness)-log(0.00001))/(log(0.05)-1og(0.00001))
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113 - if Re<4000

114 - Friction Factor = 64/Re;

115 - string=numZstr (Friction Factor):

116 - final_ string=strcat(' the Friction Factor in Transition flow area is : ',string,"'');:
117 - disp(final string)

118 - Pressure_drop = Friction Factor¥(1l/D)*(V"2/2)

il315)|= else

120

123 = if Relative Pipe Roughness <= 0.05 & Relative Pipe Roughness >= 0.00001;
122

123 - pl = (log(Re)-log(4000))/ (log(100000000)-Llog(4000))

124 - p2 = (log(Relative_Pipe Roughness)-log(0.00001))/ (log(0.05)-1log(0.00001))
125 - Friction Factor = net([pl;pZ])

126 - Pressure_drop = Friction Factor* (1/D)* (V*2/2)

127

128 - else

129 - string=num2str (Relative_Pipe_Roughness):;

130 - final_ string=strcat(' the Relative Pipe Roughness Not in admissible Rang please Change (e/D) ")
131 - disp(final_string)

132 end

133 - end
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performance =

4.3334e-07

trainPerformance =

52.558¢6e-07
valPerformance =

5.0503e-08
testPerformance =

5.77%1e-08
enter the Fluid debit (m"~3/s5) : 0.01
enter the Pipe diameter (meter): 0.07%
enter the Pipe length (meter): 100
enter the Fluid density (kg/m"~3): 8999
enter the absolute wviscosity beetwen Fluid and Pipe (kg/ (m.s)): 1.0e-3
enter the Pipe roughness (m): 0.00015
Re =

1.6%60=e+05

Relative Pipe Roughness =

0.0020

Friction Factor =

0.0233

Pressure_drop =

79.5712
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