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Introduction: This Training Kit is an example for practical application of PLC and HMI
(Programmable Logic Controller & Human Machine Interface) Systems in Mech. Power Engg.
The Kit represents an introduction for investigation of various types of real control systems
which are used in automatic Bottling Production Line Systems. The real systems can include
micro-controller, conventional electric or Relay type control circuits, PLC, Hydraulic and
pneumatic Systems. The Kit is an effort to design & execute a simplified practical training
model which uses both PLC & HMI techniques in order to simulate a real Bottling system. In
addition to the task of selecting a specific type of PLC & HMI which are proper for producing
this model, another required task was to select & use several types of electric digital switches,
Relays, LEDs & input/output I/O devices. Furthermore, in order to practice different aspects
of using PLC, the training includes also running and testing practical and real PLC-
Simulation software to diagnose possible errors & trouble-shooting of automatic control
PLC& HMI systems of sequential programming procedure. Finally training task includes
detailed and carefully prepared documentation procedure report for SFC, Sequential
Function chart, LAD program & wiring of the Bottling Production Line Training Kit.

-:_This is an automatically controlled bottling production line system. The objective is to provide a mixed liquid
which could be a juice, milk or any wanted liquid depending on demand of the factory in a simple way using both PLC & HMI

e hydraulic plston with cap Iock the bottle and tW|st |t automatically then print the Iabel and tW|st it by two vertlcal belts

Examples of automatic Bottling Production Line Systems
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Modeling of a real Bottling Production Line into a Training Kit:
Next fig. shows some sections of a typical real bottling
production line which may include micro-controller,
conventional electric or Relay type control circuits, PLC, HMI,
Hydraulic and pneumatic Systems. The input components for
the control system of a real bottling production line should
include: IR Photo-cell Sensors, Liquid Level sensors, Limit
Switches, ON/OFF Push Buttons, HMI, Temperature and
Pressure sensors, ...etc. The output components for the control "~ Packaging

system of a real bottling production line include: Solenoid Flow § Sec“‘“'@l A“;;
Control Valves, Pumps, Motors, Relays, linear Conveyors, b
rotating disk, Timers, Counters, Display LEDs and HML,....etc. &

In order to have a simplified PLC & HMI control system in the Training Kit, the real signals of
IR Photo-cell Sensors are simulated by ON/OFF Push Buttons to get some of the PLC-inputs.
All real controller outputs to the field devices & actuators are simulated in the Kit by Display
LEDs & some DC-motors which come ON if PLC-outputs are activated. Timers and Counters
are included as part of the PLC & HMI.

The Kit uses a 24VDC Delta-PLC with built-in HMI. The PLC has 16 digital inputs&16 digital
outputs. All real input IR Photo-cell Sensors, Liquid Level sensors, Limit Switches are modeled
in the Kit by15 Push-buttons. A real Temperature sensor (Thermistor) is also used as one input.
All real output control signals to Relays, hydraulic or any electric-mechanical actuators are
modeled by many display LEDs, 3-DC motors and an alarm Buzzer (all 16 outputs are used).

General Description of the Bottling Training-Kit:

"'2-':- et R
T T e

(&) = : ——— .
=~ :T_:_:LJBatl;lmg Production Line KIT With PLC] .o o
Labeling —
Counting and Section —Capping Section
B I sensor packaging Section . o a,»/
HLS : high level sensor T e
LLS : low level sensor - i A A T
r_. - - -
- :mnlmﬁ _horizontal moving belt
- - .. ‘Bﬁhelt 2 - < <3 .
PLC & HMI i o
b
—»—
e - ! L. s
o - Tank 3 ! 4
Tank 2 P2 Mixing Section P1 Tank 1

As seen on fig. the Kit is divided into 4 main sections (in
addition to last Sec. part for counting & packaging).

LLE ‘ ;

l
All the sections seen on Training Kit include and operate , ' ‘ ' ]
as follows: &‘ By N Pé 1*-‘
1) Mixing section: when power is ON & the Start PB is | | Tank 3 |'; ¥
pushed, the 1% process begins by starting the 2 pumps ! 8

P1&P2 to draw & feed liquids from tanks 1&2 to mixing |  fut2 2 Mixing Section P1 Tm
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tank 3. Both pumps are assumed to have same capacity. If a High Level sensor in any tank
HLS1/HLS2 is pushed, the tank’s pump stops to prevent over-flow. If a Low Level sensor
LLS1/LLS2 in any tank is pushed, the tank’s pump stops to protect the pump. Mixer in tank 3
is used to mix the 2 liquids. To save time, mixer may start running (at any specified time in the
LAD) after starting the two pumps 1&2. After mixing, liquid is drawn from thank 3 to feed the
Filling tank4. High & Low Level sensors HLS3&LLS3 are used to control time of starting or

stopping the feeding pump 3.

2) Filling process: when the mixture in feeding tank4 reaches to Low
Level sensor LLS4, all operation stops to prevent having empty
bottles. When the mixture in feeding tank4 reaches High Level sensor
HLS4 all operation stops to prevent overflow of Tank4. In both cases
the filling process can be resumed only if the liquid in Tank4 is above
LLS4 and below HLS4. and the2 pumps has to both run to fill the
main tank3 again the same process starts to happen again.

3) Bottle moving on the belt: as shown on
next fig.,, we have 4 input PBs that

L@eliBESec 'CappingSef |

(1

correspond to 4 photocells B1, B2, B3, B4
located along the belt bath. Each photocell
detects the passing of one bottle in a |

specific section (Filling, Capping then .

Labeling). In order to move the belt, the be|t7 .
motor has to run (by PLC output from the B4 B3

<: horzontal movag ek heT

|

b? 1 forb

LAD) after Tank 4 is filled. If we push PB-

B1 at the Filling location, LED is ON at filling bottle Sec. If we push
PB-B2 at capping sec. 1* LED is ON & if PB-B3 is then pushed, 2™
LED is ON. If PB-B4 is pushed, LED at capping sec. is ON as the belt
moving motor is activated ON.

4) Capping and labeling: In a real Bottling line, there are several
methods for capping and labeling. As shown, capping for our Kit is
done by pushing B2 then B3. The Labeling sec. includes a rotating
motor to do this task. Motor is activated to run by PLC output from
the LAD after the PB-B4 is pushed. LED on bottle is ON indicating
the progress of Labeling process. Depending on the sequence of
pushing B1, B2, B3, B4, we may have all filling, capping and labeling

Labeling

Section
{
e Rotating
Motor for

| Labeling

o

B4

are done at the same time on different bottles. This should be indicated by all LEDs are turned
ON and is staying ON while motor belt is activated ON indicating progress of a belt motion in

the shown direction.

5) Counting & Packaging Section: as shown, a 2" motor belt 2 is
provided to perform the packaging process. This step is initiated and
started by pushing PB-BS. The motor belt 2 is ON to run by PLC
output from the LAD after PB-BS is pushed. As a result the LED
becomes ON indicating the progress of counting and packaging
process. At the same time the HMI unit shows a counter display of
number of bottles which have been counted in one package.
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Technical data &wiring Diag. of Delta-PLC with built-in HMI(TP04P-32TP1R)used in the Kit:

* Front Panel 7 N
- User-defined key + \'
Power indicator = o 1 g E JExit k n ng-HCJ '
Alarm indicator o ’ fFESC S = O o @Uﬁﬁ
Display area o €)[) Left/Right keys [lnﬁlu)is - 16DO =
_ ' ] (&) ] “ Outpus e -uss
e L oEm S R 000000002 T
Nemeric keys § )87 8] e] & ) Y N o 24VDC
1 Figure1

Up/Down keys 4=
= Back Panel _ Input/output
i terminal blocks
| , Program upload/download
communication port (USB)

j S power

Built-in PL1.C z .
1000000000001k i
O s

Input/output
terminal blocks

Program copy
card interface

DC power supply

RS485 communication

I~ Run/Stop switch __
Figure2

S

/4
TPO4P-SeriesmEE

[fl"hat is TPD4P-32TP@ Delta TP series products. TP04P is composed of a text panel
and a PLC. It supports abundant instructions. The capacity of the program memory it
supports is 8K steps. TPO4P features the same program download port shared by both

©

PLC and TP editing software: WPLSoft/ISPSoft and TPEditor. It also offers various e B
graphical objects for developing the program. The user can also obtain higher efficiency nonon /|
by purchasing additional extension cards, which increase the program portability and nonnony
save the program download time. Please ensure to use TP series with Delta power
supply module, DVPPS01, DVPPS02 or DVPPS05. | 1758 |
EN » TPO4P is an OPEN-TYPE device. It should be installed in a control cabinet free of Top View Lm

|

airborne dust, humidity, electric shock and vibration. To prevent non-maintenance
staff from operating TP0O4P, or to prevent an accident from damaging TP04P, the
control cabinet in which TPO4P is installed should be equipped with a safeguard.
For example, the control cabinet in which TP04P is installed can be unlocked with
a special tool or key.
EN » DO NOT connect AC power to any of /O terminals, otherwise serious damage

may occur. Please check all wiring again before TPO4P is powered up. After
TPO4P is dlsconnected Do NOT touch any terminals in a minute. Make sure that

the ground terminal \+) on TPO4P is correctly grounded in order to prevent
electromagnetic interference.

162.2

Back Panel Right side view

Delta PLC/HMI Cable Selection Guide

Cables for PLC Programming & Serial Communication
TPO4P series (TPO4P-16TP1R, TPO4P-21EX1R[TPO4P-32TP1R | TP04P-22XA1R)

=]

l o A= (5] =E E
= UC-PRG015-02A(1.5M) e !

I- THITRHT q UC-PRGO030-02A(32M) pC
I3

Note: Please refer to section 1.21 for more information about o o o etc CD :

@ USE Type-B |

7S Bmm
UC-PRGO15-02A (15 m)

Cable
USB Type-B «> USB Type-A

Machine

Figure 19 UC-PRGO30-024 (3 m) USB Type-B «» USB Type-A

UC-PRGOS0-02A (SM) {only for DOF)

=, et =

LNEs i

-* MNote: UC-PRGOE0-02A is used ‘or transfe

connected

UC-PRG0O15-02A (1.5 m)
(Figure 19)

UC-PRGO30-02A (3 m)

PC

USB Type-B USB Type-A
1 +5V(RED)
2 D-(WHITE)
3 D+(GREEN)
4 GND(BLACK)

+5V{RED) 1
D-(WHITE) 2
D+(GREEN) 3
GND({BLACK) 4

(Figure 19)
Module/interface card

rring input signals between the interface panel and the controller.

The cable is used for all-el:
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I/O Configuration
SOl . TP04P-32TP1R/T
Sn g wap— (16DI/16DO)

8 ] SIS0 (e8]
T >0 Y0
=T X1 1
11 Pt N2
. &= | (FIg7) <57 v
1 e Y4
EINIX T, [Re
erlng ; T = e : i x7 hd
diagsra ' % o %. '-\@,f ) 5:51 (;1
' h > 5 of 16 digzital ;‘C(}? ¥j|1'3
owmtpwumts W 10 ™17 X121z

= Y13
C-power Supply §:§ Y14

The output of the sensors cannot be given directly to the PLC as the input voltage to the PLC should be 24V. Hence they
are given through signal conditioning circuits which condition the input signals and in turn give it as an input to the PLC.
For safety purposes the input are given directly to the PLC .They are given through relay circuits . The relay consists of 3
terminals-common. NO and NC. the 24V which is to be inputted into the PLC will be available in the common terminal .

= Function Specifications

>
:

EEEE S

WleEE TPOA4P series
Spec.
PLC program capacity 8k steps
f(;:lr:ren e/ PiselEny STN-LCD/Monochromatic
Driwver Delta automation products
Function/Numeric keys 0—9, ESC, F, Enter and Up/Down/Left/Right keys
Aldarm LED indicator Power indication (Blinking for three times)/YCommunication error
(Red) alarm/User program indication
Automatically turming off the backlight: 1—~99 minutes (0O: The
el e oG backlight is not turmned off.)
9 (The life span of the backlight is about 50,000 hours at a
temperature of 25°C)
Contrast adjustment Set by software, 10 levels of adjustment
ASCIL: (Code page 850) Alphanumeric code (including BEuropean
Language/Font characters)
Taiwan: Traditional Chinese fonts
China: Simplified Chinese fonts
Resolution 192 =<~ 64 dots
Display range T101.8 mm (VW) < 3524 mm (H): 4_1"7 (diagonal)
Font size ASCII: 5 = 8, 8 8,8 =< 12, 8 = 16
Displayv text 5=8 dots: 38 characters = 8 rows | 8>=12 dots: 24 characters = 5 rows
piay 8>=8 dots: 24 characters = 8 rows |8>=16 dots: 24 characters = 4 rows
Program Transmission method: Virtual communication port
upload/download Data length: 7 or 8 bits, Stop bits: 1 or 2 bits, Parity: None/Odd/Even
communication port Baud rate: 9,600 bps—~ 115,200 bps
usB (COM1) uUuspB: UsSEB (Type B) terminal
Extension Asynchronous transmission method: RS-485
commMmunication port Data length: 7 or 8 bits, Stop bits: 1 or 2 bits, Parity: None/Odd/Even
RS485 (COMZ2) Baud rate: 9,600 bps— 115,200 bps
RS485 (COM3) RS-485: 8 PIN-remowvable terminal block
azmgad == REmIErTig Download program to TP through wvirtual COM port
Model .
s TPO4P series
pec.
Extension interface Slot for a program copy card
Panel components Description
Status 1: when turning on the power, this LED will start blinking
Alarm LED indicator slowly and when the power is ON, this LED will be off.
(Red) Status 2: when the user-defined conditions are met, LED will blink
every 1 second along with an alarm sound.
e When the power is ON, this LED will be ON.
(Green)
Display area LCD module:; it is used to display current program status.
= Keys 0~9 can be used for inputting constants. Users can also define
Numeric keys
the keys by themselves.
Function keys Users can define the kevs.
Enter key (ENT) If the input Vr:_ilue is corr_ect, press the key to confirm the setting.
Users can define the key in the user page.
Up: for increasing the setting value or go to the previous page
Down: for decreasing the setting value or go the next page
Arrow keys s ) : = -
Left/Right: for selecting the position of the setting value
Users can redefine functions of the arrow keys in the user page.
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Ladder Diagram “ISPsoft “ in This project we used ISPsoft to
be the ladder diagram program used -

ISPSoft V2.0 Highly Accessible Programming Software

Fully Integrated Interface
Advanced Programming Interface + Visualized Hardware Configuration + Simplified Network Configuration

Advanced Programming Interface
Project Management Window

= Mow funclions: - e B B Gy BC Db Webe B .
mnxnmmm JsnaifSe CODR B 7anrRTE Th .4 Toolbar
mﬁﬁmmmﬂ'mmcm @0 XDy L8 L Q8 e B [FEREr ekl 0B8: -%3 -0

- Supports S programming tanguages | F e Jl ™ 0T T e T W Symbol

oo Table
Hmurgs-

« Function Blocks: Symbols can i aid
be introdwced in call-by-valus or -
call-by-reference types. Function fr——
biocks can be called in function g = e
block for up 1o 32 |levels g :&1‘.‘:‘:&:‘ N ————

- Monitor Table: I can be stored T p— gt ey P ram
and managed separately. T o e rog
Muitiple monitor tables can be o Do o T g e Editing Area
stored in a single project E';_.u

= User Library: Users can design :g:i—*
frequently used instructions
for specific applications e
in different industries e Lz |

= Task: Supports cyclic, /O interrupt, ".? ssage
timer interrupd, external intenrupt, Window
elc. Software will provide the | ] et =
u”m l!!k! h mnt cm et Mk | AL eye o O ETH sl Betus AR B

Aadiia g A8 pa a2t Cliles Sk PLC & TextPanel 2l a3ty Sl mal s 4 2ag

= DELTA_LA-PLC_ISPSoft-V3-02_SW_20160801.zip -
|‘-||=|___,J|-15 n_a _d-'i"qﬂ}Eq‘u.H-?" W&‘E‘lﬁlﬁ

=] DELTA_LA-TP_TPEditor-V1-89_SW_20170208.zip Jara 2 a 5 Bdga ga

=] DELTA_LA-PLC_TP-USB-Driver_SW_20150824.zip ACC ;_,Sy‘l_njffl asasll
= DELTA_LA-PLC_COMBMMGR-VL-07_SW_20161214 . zip

" DELTA_LA-PLC_ISPSoft_UM_EN_20160518.pdf _ o) el ) 7 gfSs
5 i P i = =4 . =
!l = | Delta_WPLSoft_V2.30.zip || 5ax oll ama  Aldsl sl ; mals

Details of all Inputs and OQutputs of the Training Kit

All 16 PLC Input signals All 16 PLC Output signals Relays used for Transitions & States in the LAD
X0 start YOPT:pump T LED Mdentifiers | Addres [ dentifirs | Addres [dentifirs | Addres |
X1stop Y1P2 : pump 2 LED ke 0 &y s mon
X6 HLS1: high level sensor one  |y2p3 - humb 3 LED o i
X12LLS1 : low level sensor one  |y3 Aol ixi rma e CER I
i M1 :motor one (mixingmotor) kg~ b fter Mo i ko
X7 HLS2 : high level sensor two | y4M2 : motor two ( belt Motor ) L M0 fTs M s
X13LLS2 : fow level sensor two 1 y5M3 : motor three ( labeling motor ko Mt I hos o b
XI0HLS3 : high level sensor three [ygma4 : motor four (labeling motor) |hs hn ks hoo hus s
X14LLS3 : low level sensor three |y7ps : motor five (packing motor) [k D3 ks Mo TS0 P
X11HLS 4 : high level sensor four |y10v1 : valve LED s b kst Aot ket
X15LLS 4 : low level sensor four Y13 Buzzer(real sound) L5 .\ﬂj K512 WF
X2 B1 : photoelectric sensor one | Y11 Display LED for the Buzzer s hos ki MB Mo Ro
X3 B2 : photoelectric sensor two | Y12 Led of capping process,Cap T T T
X4 B3 : photoelectric sensor three| Y14 Led of labeling process GSTOP M8 KS16 M35 5 o
X5B4 : photoelectric sensor four | Y15led of start pushbutton k) M) kSIS D6 merl |TI
X16B5 : photoelectric sensor five | Yl6led of stop pushbutton k6 M0 BSIT M3 bme) D2
X17Thermo sensor TTs (in fire case) | Y17led of thermo sensor 7 DD [0 [M38 |
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ixing Sec. |

@C for Mixing Proce@

o |_S1

Filling the two tanks 1&2

+ manually from external

initial state
Fankl&Tank?2
are both Full

(we push

Sources (not shown)
When Tank 1 &2 are
Full HLS1 & HLS2
are activated ON

HLS1 &HLS2) to S1

T1-2,3)HLS1 , HLS2,
Start « no Stop

End of S2 is by|Pump] starts | [Pump?2 starts | End of S3 by
pushing LLS1 |LED P1is ON‘ LED P2 is ONI pushing LLS2
- 4 |)ar]sllilgf]t3|:'aalllching S]2 S|3 In Training Kit
| Capping Sec.] e musthave wal [Waitsatc ) ("ol sate )20 2¢cd for wal
J:.'f ' b9 i exit from parallel Branching Branching by pushing
n | LLS3 for next state 4
Labeling T(2,3)- 4 LLS3
s5ec. .t .
Mixer Motor m1 Mixing Tank3 [In LAD, mixer motorl
o Starts Still puﬁping (mixing starts)starts directly after
E’ both pumps are ON S4 pump?2 is started ON
Countifig and _ H
packaing S.-_e{: Pump 3 stm't;r A5 e
: ! HLLS4 Feed
r_pl Feeding tank is full oeel;ai‘:lgl'lIl‘g]:;él-
- — 151 55
 SFC for Feeding Process | |SFC for Capping Process | [Labeling, Boxing & Counting Processes]
Infal State for | Feeding Tankd e Tabeing sec.
Feeding Section |15 full with mixed Enlzlpu rgs s end afstate Wy LAD we have timert
is end of State 3 | iquids HLS4is ON | —— ' TL11-12 T1:Timer L
T8-9 is by pushing PB-B2 : -
—— Exit Bottle from[Start Belt Again
T5-6 (End 85 . HLS4) 1" part of Ca Il]gi StOP bE|t HLS4=0 the capping processye push HLS4 to run
Convayer Motor1 i PP Machine put cap 812 fhebeltmotors
Enter Bottle on [ttt enter Section S9 on bottle head LED of Capping is OFF
bnKit LED is ON for| ¢ . hgtgce” sensor from LAD output of S12
the bottl bottle in this section BZp * T12-13 is by pushing PB-B4
Kit push HLS4 nl-
OnAitp ) - B4 : photocell sensor
* DIy et el abeling Sec. Introduce a labeled paper
T6-7 Motor! stops by PB-B1 b oartol Capping Se Bel; moving 3131Ep s o fo be pasted on th bottle
and feeding valve is opened Enter Pressing againHLS4=1 * T13-14TL: Tmer 1 |
Flingthebottlelon LAD feedingvalve| [ | . L%}Rs oN o B3 - Photocel sensor || ngl”iig Iho belt s'rt‘a‘r’ffé’lﬁ';;
87 is modeled by Timer bottle in this section came LED is ON thebntls‘g[ M3, M4) &
: T10-11 is by pushing PB-B3 at this section start
+T7-8 (End Timer1.move belt) * * TL4-15 is by pushing PB- BS
‘ Start helt to exit |on Kit motor1 starts Pressing (Piston) Press the cap on Boxing& Counting] B3 : photocell sensor
Bottle under the{by pushing PB-HLS4 S11 thebottle HMI shows#of
feeding Tankd n Kit LED is ON for{on LAD Timerl is used Bottles counted
S8 bottle in this section |to model pressing time 15
]
—* s —T119 Iz
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Steps to run all the process of Bottling Production Line
- To start all processes push on start pushbutton

- filling the two tanks (tank 1 and 2) manually to HLS1 and HLS2 and make sure all the
pumps does not work

- when the HLS1 and HLS2 activated by push on HLS1 pushbutton and HLS2 pushbutton
the two pumps ( P1, P2 ) start to work( the leds will light up ) and filling the mixing tank

- when the LLS3 activated by push on it the mixing motor ( M1 ) will start to work and the
two pumps still working

- when the HLS3 activated by push on it the P1, P2 and M1 will stop

- then the pump three ( P3)( led will lights up ) will start to send the liquid to the feeding
tank

-when the HLS 4 in the feeding tank activated by push on it the P3 will stop
- then the conveyer motor M2 will work and first bottle enters to the filling process

- when the photo sensor (B1) activated by push on it the M2 will stop and the bottle will
stop under the feeding tank and the valve will (V1) open and fill the bottle for time (T1)

-when T1 ended the M2 will work and the bottle will move to the capping process

- when the B2 activated by push on it the M2 will stop and the bottle stop under the
capping machine for the same time T1

-when T1 ended the M2 will work again and the bottle will move to the next process

- when B3 activated by push on the M2 will stop and the bottle will stop under the piston
and will compress the cap on the bottle and will wait for T1

- when the T1 will ended the M2 will work and the bottle will move to the labeling process
- when B4 activated by push on the labeling motors M3, M4 will start to work

- the label will stick on the bottle

- the M3 and M4 will drive a belt to press on the label

- when the B5 activated by push on the led will lights up and show on the  front panal
(HMI ) counter number of passes bottles

- at the end the bottle fall on the box

- when the number of passes bottles reach to 6 the M5 will drive a belt and another box
enters to hold the bottles

- when fire happens the thermo sensor send a signal to the buzzer and the led will lights up
and the all processes will stop
- when the LLS 1 and LLS2 and LLS3 activated by push on one of them the all processes will stop

when push on the stop pushbutton the all processes will stop
Page 9 / 14 Pages



The Final LAD program (usin

ISP Software V3.02)

Miebweorkc 1
stant SSI:C)FR y - e start enalc
1 1 1 elav for a ops ”
_I I |/| L J
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T1+2,3)HLsL , HLS2,
¥y  Start. no Stop
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Modifications& Recommendations for Future Work
The main objective of this paper was to develop a bottling filling and packing system based

on certain specifications. This is was successfully implemented. We consider this paper a
journey where we acquired knowledge and also gained some insights into the subject
which we have shared in this report .

We have a future vision we can apply to this project as a part of progress and technologies
application to the production line system .
Trouble Shooting of the Kit

1) if any bottle not entrance or there is no next bottle during the system working , the
sensor B1 has not signal and the filling valve stop

2) if the bottle has not complete liquid , there is a sensor to detect this case and then the
horizontal piston get rid of it out of the belt

3) if the bottle is not capped there is a sensor with capping piston stop the piston motion
and the horizontal piston push this bottle out of system

4) if there is a fire in a system place or in the line , the thermo sensor detect it and shut off
the system

5)if the labeling paper is finished , the buzzer gives alarm sound to quickly replace the new
one

Multi-Mixing Technique
Although proposed system illustrates the mixing process of two liquids , any number of
liguids may be mixed in varying portions as we can use more than two tanks with other

portions of ligquids .
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