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Abstract

The goal of this project is to use MATLAB software to efficiently
calculate and visually represent the Energy Grade Line (EGL) and
Hydraulic Grade Line (HGL) in fluid flow systems. This work serves as a
practical showcase of our how MATLAB can be used to make Bernoulli
calculations in the realm of civil engineering. In addition, the
incorporation of Building Information Modeling (BIM) offers the
potential to further enhance the design and analysis of fluid flow
systems. The Energy Grade Line (EGL) holds a vital position in fluid
mechanics, acting as a representation of a fluid's energy as it moves
through a conduit. This blend of pressure, velocity, and elevation energy
provides crucial insights into the behavior and characteristics of the
fluid throughout its course. For engineers, the EGL is an essential tool,
aiding in the analysis of fluid flow systems, identification of energy
losses, and optimization of hydraulic structures. Furthermore, the
Hydraulic Grade Line (HGL) represents another critical concept in fluid
mechanics, graphically illustrating the pressure head of fluid along a
specified route. It offers a clear depiction of energy distribution within a
fluid flow system, accounting for the sum of pressure and elevation
heads. Engineers heavily rely on the HGL to inspect pressure
fluctuations, detect potential issues like pressure drops or excessive
velocities, and make informed decisions to ensure fluid flow's efficiency
and reliability. Thorough testing and implementation revealed that,
with precise configuration of the MATLAB environment code, our code
achieves high accuracy calculations for Energy Grade Line (EGL) and
Hydraulic Grade Line (HGL) values. This setup also enables the
generation of clear graphical representations, providing engineers with
a reliable and visually accessible graph for fluid flow system analysis.

1. Introduction

This programming project's primary objective is to create a software application that can efficiently compute
and visualize the Energy Grade Line (EGL) and Hydraulic Grade Line (HGL) in fluid flow systems [1]. This project
serves as an excellent opportunity to demonstrate our programming skills while contributing to advancements
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in the field of civil engineering. Furthermore, Building Information Modeling has become increasingly significant
in modern civil engineering projects, offering comprehensive digital representations of structures and systems.
Incorporating BIM into our software development process could further enhance the design and analysis of fluid
flow systems [2]. The MATLAB program was utilized as a powerful computational tool for the efficient
computation and visualization of the Energy Grade Line (EGL) and Hydraulic Grade Line (HGL) in fluid flow
systems. The utilization of MATLAB's functionalities has facilitated the optimization of the analysis procedure,
resulting in enhanced efficiency and dependability for civil engineers. This methodology is consistent with the
prevailing practice of employing sophisticated software tools such as MATLAB to enhance the precision and
effectiveness of computations in many engineering fields [3] [4]. The Energy Grade Line holds a pivotal role in
fluid mechanics, representing the cumulative energy of a fluid as it traverses a conduit [6]. It joins pressure
energy, velocity energy, and elevation energy, offering valuable insights into the fluid's behavior and
characteristics throughout its path. For engineers, the EGL serves as an indispensable tool for scrutinizing fluid
flow systems, pinpointing energy losses, and enhancing the design of hydraulic structures. Furthermore, the
Hydraulic Grade Line is another crucial concept in fluid mechanics, illustrating the pressure head of a fluid along
a specified flow route [6]. It presents a graphical depiction of energy distribution within a fluid flow system,
accounting for the summation of pressure and elevation heads. Engineers heavily rely on the HGL to analyze
pressure fluctuations, detect potential issues like pressure drops or excessive velocities, and make informed
decisions to ensure the efficiency and reliability of fluid flow.

The objective of this programming project is to develop a MATLAB software application that efficiently
calculates and visualizes the Energy Grade Line and Hydraulic Grade Line in fluid flow systems. The current
manual methods for analyzing EGL and HGL in civil engineering projects are time-consuming, prone to errors,
and lack visualization capabilities. Therefore, there is a need for a reliable and user-friendly software solution
that automates these calculations and provides intuitive graphical representations of the EGL and HGL. The
software application aims to address the following specific challenges. Firstly, challenges involving time and
effort. The manual calculation of EGL and HGL involves complex equations and graphical methods, requiring
significant time and effort from engineers. By developing an automated software tool, we aim to streamline this
process, reducing the time and effort required for accurate analysis. Secondly, accuracy and reliability of
calculations. Manual calculations are susceptible to human errors and inaccuracies, potentially leading to design
flaws or inefficient systems. The software application will implement precise algorithms to ensure accurate
calculations, reducing the likelihood of errors and enhancing the reliability of the EGL and HGL values. Lastly,
user-friendly interface. Existing methods often require engineers to manually input complex equations and
perform calculations. We aim to develop a user-friendly interface that simplifies the input process and provides
a seamless experience for users. The software will guide engineers through the necessary inputs and present the
results in a clear and understandable format. By addressing these challenges, the software application will
empower civil engineers to optimize fluid flow systems more efficiently and effectively. It will save time and
effort, improve accuracy, enable visualization and analysis, and enhance the overall design process in civil
engineering projects. The first objective of this project is to determine the type of flow in the pipeline system.
The types of flows are Laminar flow, turbulent flow and transitional flow. By doing this, it could help engineers
to have a better understanding of the flow inside the pipeline design by calculating the Reynolds Number for the
flow that is related. The second objective of this project is to determine the major loss (friction loss) of fluid in
the pipeline designed. By doing this, engineers can know how much energy is lost during fluid traveling in the
pipeline. The third objective is to determine the minor loss of fluid in pipeline design. By doing this, engineers
can know how much energy was lost during the fluid passing inlet, outlet, pipe constriction, pipe enlargement,
valve and pipe fitting. The last objective is to plot EGL and HGL graphs. By doing this, engineers can have a visual
view of the energy in the pipeline system, and it is easier for engineers to compare with another pipeline
design’s energy. Thus, engineers can choose better designs for their project. If the final head didn't meet the
requirements of engineers, they can redesign without having to test it manually at site before knowing the
design didn’t meet their requirement.

The aim of this project is to create a computer programming code using MATLAB software that can assist
engineers in obtaining the optimal pipeline design by calculating and plotting the EGL and HGL. This method of
using MATLAB software can be considered more efficient and time saving rather than doing a manual
calculation and plotting. Apart from that, engineers can also use this programming code to double-check their
calculations and do some comparison between the result that is obtained by using manual calculation and
programming code. Thus, they can see the difference in the result between using the manual calculation and
using programming code. This program can help civil engineers, especially in the hydraulics fields, to design
pipeline systems that are able to meet the requirements that have been set globally. Engineers usually must
determine the type of flow by calculating the Reynolds Number (Re), calculating major loss, calculating minor
loss, calculating head of pump and calculating head of turbine manually or using excel. However, with the
existing advanced software such as MATLAB, the engineers can use this kind of advanced software to calculate
that kind of parameter mentioned before instead of doing it manually. Thus, the usage of MATLAB software can
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ease their work and is also very suitable to design pipeline systems with just simple steps and more user
friendly due to it having varieties of input to calculate the source of minor loss and so on. Moreover, this
software is easy to use and very flexible for the user since it can be accessed anywhere and everywhere.

2. Literature Review

Major Losses Occurs due to friction for fluid flow in pipe between fluid particles and pipe wall. The general
equation for major head loss is:

h, =k 55 (1

in which k is called the friction loss coefficient and it can be determined using several equations. However, for
our project, the Hazen-Williams formula is applied:

133.9L

K = TEEm @

where C is called the Hazen-William coefficient. This value of coefficient C depends only on the types of pipes.

Minor losses Occurs due to pipe fittings in the pipeline systems. The general equation of minor head loss is:

h =k — (3)

where km is called the minor loss coefficient. The values of km for various type fittings are based on inlet and
outlet, pipe enlargement, pipe constrictions, and pipe connections - fittings and valves.

Flow in a liquid pipeline may be smooth, laminar flow also known as viscous flow. In this type of flow, the
liquid flows in layers or laminations without causing eddies or turbulence [4]. If the pipe is transparent and we
inject a dye into the flowing stream, it would flow smoothly in a straight line confirming smooth or laminar flow.
As the liquid flow rate is increased, the velocity increases and the flow will change from laminar flow to
turbulent flow with eddies and disturbances. This can be seen clearly when a dye is injected into the flowing
stream. An important dimensionless parameter called the Reynolds number is used in classifying the type of
flow in pipelines. Reynolds number of flow, R, is calculated as follows:

R=VDp/pu (4)

Where:

V = Average velocity

D = Pipe diameter P = Density of liquid p = Absolute viscosity

R = Reynolds number is a dimensionless value

Because of the kinematic viscosity, v = i/p, the Reynolds number can also be expressed as

R=VD /v (5)

Where:

v = Kinematic viscosity

Flow through pipes is classified into three main flow regimes:
1. Laminar flow - R <2000

2. Critical flow - R> 2000 and R <4000

3. Turbulent flow - R > 4000
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2.1 Energy Grade Line (HGL) And Hydraulic Grade Line (HGL)

EGL is a line that represents total energy at every point along a pipe. It comprises 3 major components, which is
pressure head, velocity head, and piezometric head (height from datum). HGL is a line that represents a
piezometric head at every point along a pipe (w.r.t datum). It comprises 2 major components: pressure head and
piezometric head. The energy of a real fluid decreases as it moves through a pipe. EGL drops slowly due to major
loss, and it drops sharply due to minor loss. The existence of turbines also causes the EGL to drop sharply due to
work extraction. Additionally, EGL can rise with the existence of pumps due to work addition. In general, HGL is
lower than the EGL by the velocity head.

3. Methodology

3.1 MATLAB Implementation of Kinematic Viscosity Calculations: Step-by-Step
Procedures

1. Input density(p), Kinematic Viscosity (v), Velocity (V), Diameter of pipe in meter (D), Hazen-William'’s
coefficient (C).
2. Data Validation p>0, u>0, 00 (Repetitive statement)
3. Calculate Reynold Number of the flow using the formula Re=VD /v
4. Determine the type of flow: Re < 2000 is Laminar Flow, 2000<Re<4000 Transitional flow while Re= 4000 is
Turbulent Flow (Selective statement)
5. Input length (Lx), velocity of fluid (Vx) and diameter (Dx) of each section of pipe in the form of array (Array)
6. Data validation for the input length,Lx, velocity of fluid,Vx and diameter,Dx. Lx=0, Vx=0, Dx=0 (Repetitive
statement)
7. Calculate the major loss,hf of each section of the pipe using Hazen William method. he= kev2/2g (User Defined
Function)
8. Input value for Velocity at inlet (Vin) and type of inlet (in1, in2, in3, in4)
9. Input value of velocity at outlet (Vour).
10. Input value of K obtain from graph (Ken) and velocity of water flow (Ven) for each section of pipe in the form of
array.
11. Input data of coefficient of minor losses
12. Input Pressure at point 1(P1), Pressure at Point 2(P2), Height of point 1 from datum (Z1), Height of Point 2
from datum (Z2), Velocity of fluid at point 1(V1), Velocity of fluid at point 2(V2) and density of fluid (p)
13. Calculate the EGL at point 1(a) and point 2(b), using bernoulli equation P/pg+V2 /2g+z (User Defined
Function)
14. Display output of: major losses at each point (Hf) and minor losses(HM) (Output in term of fprintf)
15. Input head of major loss (HF), minor loss(HM) according to its position, horizontal distance of each position
(x)
16. Calculate EGL at each given distance, EGL= a-HF-HM (Repetitive statement)
17. Calculate HGL at each given distance HGL = E - V2 /2¢g
18. Plot graph of EGL vs x and HGL vs x (Output via plotting)
19. Display output of EGL and HGL value at each point (Output in term of fprintf)
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Display
Set 1 - Dynamic Viscosity
Set 2 - Kinematic Viscosity
Set 3- No data Set 1 and 2

Input
‘ype of data given = (Set 1, Set 2 oy

Set 3)

Display
1. Please Input correct
value of Density
2. Please input correct
value of Dynamic Viscosity
3. Please input correct
value of Velocity
4. Please input correct
value of Pipe Diameter
5. Please input correct
value of Hazen-William
coefficient
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Please obtain data
requircd

No No
set 1 set2
Yes Yes
Input
P Input
1. Kinemalic viscosity, v (m?/s)

1.Density, p (kg/m3)

2. Dynamic viscosity, p
)

3. Velocity, V (m/s’

(Pas)

4. Diameter of pipe, D (m)
6. Hazen-William coefficient, C

2. Viscosity, V (m/s)
3. Diameter of pipe, D (m)
4. Hazen-William Coefficient, C

|

1. Please input correct value of Kinematic Viscosity

3. Please input correct value of Pipe Diameter
4. Please input correct value of Hazen-William coefficient

Display

2. Please input correct value of Velocity

A

Kinematic viscosity, v (m?/s) = 0
Gravitational acceleration, g (m/s2) =

9.6

Density, p (kg/m®) = 0
Dynamic viscosity,

Gravitational acceleration, g(misz)

No Data Validation Data Validati ho
Yes Yes
Re=(VD/v) Re=(VD/v)
- No
Laminar Flow rbulent Flow
(Re<2000) (Re>4000) 2000<Re<4000
Yes
Display Display Display
Itis Laminar Flow It is Turbulent Flow, It is Translational Flo
Input
1. Please input distance for each section of pipe, L =
[x,%.,...n] (M)

i Floi

l

Lx=sum(L)
Kf=(133.9"LX)/((C"1.85)"(D1.165)"
(V*0.15))
hf=(Kf.*(V)."2)/(2*g)
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l

Displa
Major head loss = xx.xx m

!

Input
Coefficient of minor losses, K =
K. K,K,...n]

l

Km=sum(K)
Hm=(Km.*(\V).A2)/(2*g)

Display
Minor head loss = Xx.xx

Input
1. Pressure at point 1, P1 (Pa)
2. Height of point 1 from datum, Z1 (m)

¢ Display
lease input correct pressure at Point 1 =

= * Please input correct pressure at Point 2 =
?;,{Z;";{;fg?z_;l . A<O0 /F'Iease input correct Height of Point 1 from

datum =
Please input correct Height of Point 2 frol
datum =

i

Input
1. horizontal cummulative distance from point 1,x=
[0.%,X,X,...n]
2.Number of EGL sections,N

l

1. HF=Hf.*(L./Lx)
2. HM=(K.*
((v.~2)./(2.*g)))

_ |

E=zeros(1,N)
E1=A-

HF (1) -HM(1)
i=1:N

E1=E1-
HF(i)-HM(i)

E(i) = E1
2. H=E-

(V.~2)/(2%g)

Plot HGL vs X
Plot EGL vs X

Display
HGL, EGL and X in table form
he Graph show the EGL and HGL of input design of pipelin
For trying new pipeline design, please return the program.
Thank you!

Fig. 1 Flowchart visualization of the calculation process
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Input density(p), Dynamic Viscosity (u), Velocity (V), Diameter of pipe in meter (D), Hazen-Williams coefficient
(©.

1. Data Validation p>0, u>0, 0<V<3, 0.05<D<1.83, C>0 (Repetitive statement)

2. Calculate Reynold Number of the flow using the formula Re=pVD/u

3. Determine the type of flow: Re < 2000 is Laminar Flow, 2000<Re<4000 Transitional flow while Re= 4000 is
Turbulent Flow (Selective statement)

4. Input length (Lx), velocity of fluid (Vx) and diameter (Dx) of each section of pipe in the form of array (Array)

5. Data validation for the input length, Lx, velocity of fluid, Vx and diameter, Dx. Lx=0, Vx=0, Dx=0 (Repetitive
statement)

6. Calculate the major loss, hf of each section of the pipe using Hazen William method. hf= kwvZ/2g (User
Defined Function)

7. Input value for Velocity at inlet(Vin) & Input value of velocity at outlet (Vout).

8. Input value of K obtain from graph (Ken) and velocity of water flow (Ven) for each section of pipe in the form of
Array then input data of coefficient of minor losses.

9. Input Pressure at point 1(P1), Pressure at Point 2(P2), Height of point 1 from datum (Z1), Height of Point 2
from datum (Z2), Velocity of fluid at point 1(V1), Velocity of fluid at point 2(V2) and density of fluid (p)

10. Calculate the EGL at point 1(a) and point 2(b), using Bernoulli equation P/pg+V2/2g+z (User Defined
Function)

11. Display output of: major losses at each point(Hf) and minor losses(HM) (Output in term of fprintf)

12. Input head of major loss(HF), minor loss(HM) according to its position, horizontal distance of each position
)

13. Calculate EGL at each given distance, EGL= a-HF-HM (Repetitive statement)

14. Calculate HGL at each given distance HGL = E - VZ/2g

15. Plot graph of EGL vs x and HGL vs x (Output via plotting)

16. Display output of EGL and HGL value at each point (Output in term of fprintf)

4. Results and Implementation

Water flows in a pipe from the basement to the second floor through the 6 cm diameter PVC pipe (C=150) at
velocity of 2.55 m/s and exits through a faucet as shown in fig. 2.

L=8.12m

K=15

Fig. 2 Question for water flowing in pipe

The values provided are:

Kinematic Viscosity, v=1.13 x 10-6 m2/s
Hazen William Coefficient, C = 155

Initial Velocity, V = 2.35 m/s2

Diameter of pipe, D =0.10 m

Density of fluid, p = 1000 kg/m3

Pressure at Point 1 = 155979 Pa
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Brass is utilized primarily for water in commercial plumbing and OEM applications. Water travels through a
6 cm diameter brass pipe (C=135) with a velocity of 2.58 m/s from the basement to the second story and exits
through a faucet, as shown in fig. 3.

L=30m K15

L=8.65m

K=04 P1

L=4.05m
Fig. 3 Question for water flowing in brass pipe

The values provided are:

Dynamic Viscosity, v=1.13 x 10-6 m2/s
Hazen William Coefficient, C = 135
Initial Velocity, V = 2.58 m/s2

Diameter of pipe, D = 0.08 m

Density of fluid, p = 1000 kg/m3
Pressure at point 1 =178271 Pa
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VD 2.35(0.10)

- Reynold Number = — = ———— = 207964.60 > 4000

11310
= Turbulent Flow

Lengthofpipe= 46 + 3 + 3 + 3 + 3 +3 + 3 = 22.6m

Using Hazen-William Method :

Coefficient of major loss, k; = C,.:ffi(_”l._ = e =3.4524

4 1es ™ nam  asn”

2,35°
2(9.81)

Major Loss = k() = 3.4524( ) = 0.9718m = 0.97m

Coefficient of minor loss, Ky = ks + ky + ky + ks + ks + k7 + kg
=15+15+04+04+15+10+2

=173
Minor loss, Hy, = k(5 )— 17. 3(2@3:1]' = 4.87m
EGL at each paint :
e Point1=X2 + L 4 ;
pg Zg
_ 155979 2.35°
- 1000(9.81) + 2(9.81) + (_ 8. 12}
—B.0615m
= 8.06m
s Point 2 = EGL, - major loss - minor loss
z
=8.06 — 0.97(%) — 5(;::”:1 = 7.4404m

s Point 3 = EGL; - major loss - minor loss
=7.4404 — 0. 9?{

¢ Paoint 4 = EGL; - major loss - minor loss

) — L5222 235 3 _ 6 8894m

22,6 "t‘HEIJJ)

=6.8894 — 0.97(w;) — 0. 4(qu§”) = 6.6480m
¢ Paoint 5 = EGL4 - major loss - minor loss
_ 2.35°
= 6.6480 — 0. 9?(226 — 0.4(55,5) = 6.4066m

¢ FPaint 6 = EGL: - major loss - minor loss
235 .
= 6.4066 — 0. 9?(226} — 15(55z7) = 5.8556m
e Point 7 = EGL; - major loss - minor loss
235
=5.8556 — 0.97(57) — 10(50a) = 2.9121m
¢ FPoint 8 = EGL; - major loss - minor loss

=2.9121 — 0.97(——) — 2

23.:-

2(981)} = 2.2204m

226
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1. Reynold Number :
Yo 2580008) _ 18765487 > 4000

v 113x%10 "
2 lengthofpipe= 3 + 5+ 3 4+ 3 +44+8+5 = 31lm
3. Using Hazen-William Method :

= Turbulent Flow

133.9(L) 133.9[216]

Coefficient of major loss, ki=—5—7 > = = = =7.8196
cTdTTV 135 (0.08) (” sa™
4. Major Loss = qujn]l = 2.6529m = 2.65m

5. Coefficient of minor Ioss, km = ko + ks + kg + ks + ks + ks + ke
=04+04+04+04+15+15+2

=6.6
: 288 C
6. Minorloss, H, = 6.6( zcg.an) = 2.239m
7. EGL at each point :
e Point1=-% 4+ ff + =z
Pg 2g
178271 258"
T 1000(9.81) + 2(9.81) + (_ 865)
=9.862 m
= 9.86m
# Point 2 = EGL, - major loss - minor loss
258" _
=9.862 — 2. 653(—} — 0.4( "¢931]) = 9.298m

¢ Point 3 = EGL, - major loss - minor loss
_..:3

=9.298 — 2. 553(—) — 0.4(55.n) = 8.478m
s Point 4 = EGL, - major loss - minor loss
258"
=8.478 — 2. 553(—} — 0.4(555;) = 8.000m
e Point 5 = EGL4 - major loss - minor loss
_ -3 . 285" .
=8.000 — 2. 653{ ) — 0.4(55.5) = 7.608m
e Point 6 = EGL: - major loss - minor loss
. 2.58°
=7.608 — 2. 653{?} 1.5(5550) = 6-842m
e Point 7 = EGL; - major loss - minor loss
2.58°
=6.842 — 2. 653{—} — L5(5555) = 5.905m

* Point 8 = EGL; - major loss - minor loss

" z
=5.905 — 2.653(3) — 2(233"‘.;'0) = 4.970m

4.1 Findings of MATLAB Results

The MATLAB generated outcomes for Questions 1 and 2 unveil calculations derived from the provided input
data. Fig. 3 and 5 showcase tables, originating from MATLAB computations, offering a breakdown of the EGL and
HGL values. Furthermore, to enhance the visual understanding of these findings, graphs are presented in fig. 4
and 6, they visually illustrating the EGL and HGL lines. This graphical representation functions as a tool for
interpreting the dynamics of fluid flow within the pipeline system. The graphical representation, when
combined with the tabulated results, enhances understanding regarding the variations in the EGL and HGL
values. Therefore, this contributes to a better interpretation of the hydraulic behaviour examined in Questions 1
and 2. Question 1
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MainScriptm | MajorCoefficient.m loss.m | Bemoullim EGLAEGL txt +

1 HEL{m) EGL{m) x{m)

2 7.78 8.86 a.08

1 7.16 7.44 4.6@

4 6.61 .89 4.60

5 6.37 B.65 /.68

6 6.13 6.41 9.72

7 5.57 5.86 9.72

! 2.63 2.91 12.72

9 1.84 2.22 15.72

18

Fig. 3 Results for question 1

] Figure 1 b (i »
File Edit View Insert Tools Desktop Window Help -

D de | @ 08 &=

HGL & EGL
9

(1] 2 4 6 a8 10 12 14 16
Distance (m)

Fig. 4 Graphical visualization of question 1 results

) Question 2

B Editor -

| MainScriptm MajorCoefficientm | loss.m | Bermoulli.m EGL&EGL.txt + |

1 HoL(m) EGL(m) x(m)

2 9.52 9,86 8.80

3 8.96 9.3@ 5.00

4 8.14 8.48 9.85

5 7.66 8.00 13.085

6 vk 7.61 13.85

7 6.50 6.84 16.05

8 5.57 5.98 16.85

9 4.63 4.97 19.05

1@

Fig. 5 Results for question 2
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- Figure 1

File Edit WView Insert Tools Desktop Window Help

OE &[E

Ddde | &

10 E

Head (m)
~

lS:avE'_f:.l.Quré

HGL & EGL

] 10 12

Distance (m)

14 18 18

Fig. 6 Graphical visualization of question 2 results

5. Conclusion

20

Table 1 Comparison between results from MATLAB and manual calculations

21

EGL at each QUESTION 1 QUESTION 2
point
Manual calc(m) MATLAB code(m)  Manual calc(m) MATLAB code(m)

1 8.0615 8.06 9.862 9.86
2 7.4404 7.44 9.298 9.30
3 6.8894 6.89 8.478 8.48
4 6.6480 6.65 8.000 8.00
5 6.4066 6.41 7.608 7.61
6 5.8556 5.86 6.842 6.84
7 29121 291 5.905 5.90
8 2.2204 2.22 4.970 4.97

Based on the results obtained from both manual calculations and the MATLAB code, it can be concluded that
there is no significant difference in the values obtained. For instance, in question 2, the EGL value at point 1
calculated manually is 9.86m, and the value obtained from the MATLAB code is also 9.86m, indicating no
variance in these values. In summary, the results generated by our developed MATLAB code are undeniably
reliable, offering engineers a more efficient way to design pipeline systems, ultimately saving time in the

process.
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Appendix
Main Script of MATLAB Programming Code

Jl MainScript.m ‘\ + \
[ 1 % PROJECT SEAA2413 GROUP 8 HGL & EGL
2
3 % Determine the data set
4 disp('value of dynamic viscosity given -setl')
5 disp('value of kinematic viscosity given -set2')
6
7 dataset=input('determine [setl/set2] : ','s");
8
9 % Input of data
10 if dataset=="set1’
11 p=input('Density in (kg/m*3)=");
42 u=input('Dynamic Viscosity in (Pas)=');
13 V=input('velocity in (m/s)=");
14 D=input('Diameter of pipe in (m)=");
15 C=input ('Hazen-Willlams coefficient=");
16 v=0;
17 £=9.81;
18 elseif dataset=="set2’
19 V=input('velocity in (m/s)=');
20 D=input('Diameter of pipe in (m)=');
21 C=input ('Hazen-Willlams coefficient=");
22 v=input('Kinematic Viscosity in (m*2/s)=");
23 p=1000;
24 u=a;
25 E9.81;
26 else
27 fprintf('Error!!] Please determine the data set \n')
28 end
29
30 % Data validation
31 if dataset=='setl’
32 [ while p<@
33 h=msgbox('Please input correct value cof Density...','error’,’error’);
24 p=input('Please input correct value of Density (p»@)=');
EL s end
36 [ while u<@
37 h=msgbox('Please input correct value of Dynamic Viscosity...','error’,’error');
38 u=input('Please input correct value of Dynamic Viscosity (u»>e)=");
39 L end
40 end
41 [ while v<o || v»3
42 h=msgbox('Please input correct value of velocity...','error’, 'error’);
43 V=input('Please input correct value of Velocity (@<Vv<=3)=");
a4 L end
15 [ while D<@.95 || D>1.83
46 h=msgbox('Please input correct value of Pipe Diameter...','error’,’error');
47 D=input('Please input correct value of Pipe Diameter (@.85<=D<=1.83)=');
A8 L end
49 [ while C<@
50 h=msgbox('Please input correct value of Hazen-Williams coefficient...','error’,'error’);
51 C=input('Please input correct value of Hazen-williams coefficient (C>@)=");
52 4 end
53 if dataset=="set2’
54 [ while v¢<=6
55 h=msgbox('Please input correct value of Kinematic Viscosity...','error','error');
56 v=input('Please input correct value of Kinematic Viscosity (v»>@)=");
57 4 end
58 end

MATLAB Programming Code
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H \ MainScriptm \ + |

s
60 % Calculate Reynold Number, Re
61 if dataset=='set1’
62 Re=(p*V*D)/u;
63 elseif dataset=='set2’
64 Re=(V*D)/v;
65 end
66
67 % Print type of flow based on Reynold Number, Re
68 if Re <= 2000
69 disp('It is Laminar Flow')
70 elseif Re >= 4000
71 disp('It is Turbulent Flow")
72 else
73 disp('It is Transitional Flow')
74 end
75
76 %% Calculaion of major and minor loss
77 % Lx
78 L=input('Please input distance for each section of pipe(m) from point 1 starting from o,[@,x,x,x,x....n]
79 Lx=sum(L);
86
81 % Calculation of Major loss,hf using Hazen-Williams method
82 Kf=MajorCoefficient (Lx,C,D,V);
83 fprintf('Major Coefficient = %.2f m \n',Kf);
84 Hf=loss(Kf,V,g);
85 fprintf('Major loss = %.2f m \n',Hf);
86
87 % Minor Loss Calculation
88 K=input('Please input the coefficient of minor loss,K from point 1 starting from @,[@,k,k,k,k....n]=");
89 Km=sum(K) ;
99 Hm=1loss (Km,V,g);
91 fprintf('Minor loss = %.2fm\n',Hm)

kA

93 %% Plotting part
o4
95 Pl=input('Pressure at Point 1 (Pa)=");
26 Zil=input('Height at Point 1 from datum (m)=");
97
98 % Data validation
99 A=Bernoulli(Pi,p,g,V,Z1);
180
1e1 if a<e
102 h=msgbox('Please input correct data...",'error’','error');
103 Pl=input(’'Please input correct Pressure at Point 1=");
194 Zl=input(’'pPlease input correct Height of Point 1 from datum=");
105 end
106
1097 %% Input for Plotting
108
109 x=input('Please input their horizontal cummulative distance from point 1 (m) starting from ©,[0,x,Xx,x,...n]=");
11e N=input('Please input the number of EGL sections=');
117 HF=Hf.*(L./Lx);
112 HM=(K.*((V.~2)./(2.%8)));
113
114 % Calculation of EGL
115 E=zeros(1,N);
116 E1=A-HF (1) -HM(1);

i for i=1:N
118 E1=E1-HF(i)-HM(i);

119 E(i) = E1;

120 end

123

122 % Calculation for HGL

123 H=E-(V."2)/(2*%g);

125 F 44

126

127 % Plot

128 plot(x,H, " -k*")

129 hold

13e plot(x,E; "—r* ")

131 title('HGL & EGL")

132 xlabel('Distance (m})")

133 ylabel( "Head (m)")

134 legend{ "HGL", "EGL")

135 hold

136

EE T % Inform user

138 fid=fopen( 'EGL&EGL.txt", "'w");

139 fprintf(fid, "HGL(m) EGL(m) tm)  Aml);
148 fprintf(fid, "%.2f %.2F et Nl E ]y
141 disp('The Graph shows the EGL and HGL of input design of pipelinel!’);
142 disp('Thank you for using our program! ~_~ "});
143

144
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