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Presa hidraulica

Una dintre aplicatiile legii lui Pascal este presa hidraulica. Schema de
principiu a unei astfel de prese este prezentata in figura 1. Un piston cu sectiunea
transversala s este utilizat pentru a exercita o forta f direct asupra unui lichid ,de
exemplu ulei. Cresterea presiunii de la suprafata lichidului (p=f/s) este transmisa
prin tubul de legatura unui cilindru mai larg , prevazut cu un piston mai mare, de
sectiune S. Ca urmare:
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Deci, presa hidraulica este un dispozitiv de amplificare a fortei cu un
factor de multiplicare egal cu raportul ariilor suprafetelor celor doua pistoane.
Scaunele folosite in frizerii si in cabinete stomatologice, elevatorul auto si cricul
hidraulic sunt dispozitive care folosesc principiul fortei hidraulice.

Figura 1 Figura 2

(Principiul presei hidraulice) (Schema de functionare a unei prese hidraulice)
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Pornind de la aceste informatii, se va simula procesul, prin realizarea unui proiect Intr-
un mediu de dezvoltare SCADA(Citect Scada). Etapele sunt urmatoarele:

1. Din CitectExplorer->File-> New Project, se deschide un nou proiect intitulat

Eilerm Ve iBoolsm e

jciss e RN T

|Plojecl List |Contenis of Presa
o & covin 5 & 5 2 & b
Tags Alarms System  Comnunic. CicodeFiles  CitectVBA
Files

.:. Name: | Presa

Description: I Schema de functionare a unei prese hidraulice

location: | C:ProgramDatalCitect\Citect:  Browse... |

—Page defaults

Template style: [P _Style

Template resolution: IxGA

™ Show template btle bar

Background colar: -.|

o] _cn |

A

2. Din CitectExplorer- >Presa->Communications->Clusters, se defineste un
cluster (grup) de comunicare numit ,, Presa_cluster”




\ UNIVERSITATEA
\i‘ Petru Maior

TARGU-MURES

Activitate de cercetare gtiintifica - Sisteme SCADA

3. Din Citect Project Editor->Servers->Network Address, se defineste adresa
TCP/IP “127.0.0.1” numita: "Presa_adr”

@} Citect Project Editor [ Pre
| File Edit Tags Alarms  System Communication Servers Tools Window Help

B E<D 8 BlEaE &En < 29 RE ¢

|
 Comment  Adresa TCPIP a sistemului

[_eyss_] [ Repace | [ Delete | [ Heb

Record: 1

4. In continuare, vor fi configurate serverele alarmd, tendinte , raport,
intrare/iesire : Din:Citect Projector Editor->Server ->Alarm Servers
->Trend Servers
->Report Servers
->[/O Servers

& Ciect Project Estor [ Presa IJNco ;

File Edit Tags Al icstion Servers Tools Window Help

& 2] =] 25 | 4 |B=m «4e = 8™ 6E @

-

AlarmServer  Pri ! Mode Primary

Network Addresses  Presa_adr ~ Port v IR PIE:

Comment Alarmele vor functiona pe adresa Presa_adr Rapoartele vor functiona pe adresa Presa_adr

[ add | [ Repace | [ pelete | [ rep |

Record: 3 End of file

em Frrend Servem L Prea ]

Presa_Cluster - Presa_Cluster

TrendServer v 10Server

Presa_adr ~ FPort Presa adr

Tendintele vor functiona pe adresa Presa_adr

If0 vor functiona pe adresa Presa_adr
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5. Din Citect Explorer->Presa ->Comunications->Expres I/O Device Setup-
>Next->Use an existingl/O->Disk I/O Device->Citect generic Protocol->Automatic refresh
of tags ->Finish

Exp FEE Cmnmunuitm‘ns Wgrd g . “

The Communications Wizard will make the following changes to
the project 'Presa’.

=

| E— Using IfQ Server 'I0Server’, -
Creating I/0 Device 'TODev’.
+ Type: Disk IfD Device
+ Manufacturer:  Citect Generic Protocol
+ Model: Citect Generic Protocol
+ Communications: Citect Generic Protocol
+ Address: [RUM] :IODew. CDK.
i
4 r

Press Finish to save this Print |

<Back Finish Cancel | Help |

6. Configurarea variabilelor

Din Citect Projector Editor->Tags->Variable Tags

sip Citect Project Editor [ Presa | - UNCOMPILED

e s e T S D W o

| E2| D) B BlSalEE] b (5@« || B2 HIE €

Variable Tags [ Presa | J . Variable Tags [ Presa |

Variable Tag Mame Pump_Run Variable Tag Name Pump_MCDE

Cluster Name Presa_Cluster 1/0 Device Name Cluster Name Presa_Cluster IO Device Name

Addrezs D1 Data Type Address D2 Data Type
Raw Zero Scale ] Raw Full Scale Raw Zero Scale ] Raw Full Scale
Eng Zero Scale Eng Ful Scale Eng Zero Scale ] Eng Full Scale
Eng Urits ¥ Format [ g Eng Uits = Format
Deadband ] Deadband ]

Comment Pompa on/foff Comment Modul Pompei 1/0

[ awd ] [ Repace | [ peete | [ beb | [ add | [ CReplee | [

Variable Tags [ Presa |

Variable Tag Mame Pump_Speed Variable Tag Name Piston

Cluster Name Presa_Cluster ~  1/0 Device Name Cluster Name Presa_Cluster| 1/0 Device Mame

Address 11 Data Type Address 12 Data Type
Raw Zero Scale 0 Raw Full Scale Raw Zero Scale 32767 Raw Full Scale
Eng Zero Scale 0 Eng Full Scale Eng Zero Scale Eng Full Scale

Eng Units RPM Format Eng Units RPM Format
Deadhand 0 Deadband 0

Comment Viteza pompei{0-100 rpm) Comment Viteza Pistonului(0-30)

#dd | [ eplace | [ ookte | [ rep | [ ass | [ mepbee | [ oo | [ rep
Record: 3 Linked: No Record &
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-“ Citect ijgct Editor [ Presa | - UNCOMPILED

File Edit Tags Alarms System Communication Servers Tools Window Help

5 @02 Bl & [mm) <o) BenE o

Variable Tags [ Presa ] [SI=E==] || = Variable Tags [ Presa | ===
Variable Tag Name Robinet = Wariable Tag Name Fortal &
Cluster Name Presa_Cluster » IJODevice Name  I0Dev - Cluster Name Presa_Cluster ¥ IfODevice Name  IODev -
Address D3 Data Type DIGITAL - Address 13 Data Type INT -

Raw Zero Scale Raw Full Scale Raw Zero Scale a Raw Full Scale 32767

Eng Zero Scale Eng Full Scale Eng Zero Scale a Eng Full Scale 500

Eng Units - Format - Eng Units ke - Format #E2 -
Deadband @ Deadband 1)

Comment Rombinet onjoff Comment Forta piston 1 =

M
[ add | [ Replace | [ Delete | [ e add | [ Replce | [ Dbeete | [ Heb

Record: 5 Linked: No - Record: 6 Linked: No -
Variable Tags [ Presa ] (E=HEoH x|

Variable Tag Mame Forta2 n

Cluster Name Presa_Cluster * IjODevice Mame  IODev -

Address 14 Data Type INT -

Raw Zero Scale 0 Raw Full Scale 32757

Eng Zero Scale 0 Eng Full Scale 500

Eng Units kM - Format #HE -

Deadband 0

Comment Forta piston 2

Add ] [ Replace ] I Delete ] [ Help {10
Record: 7 Linked: MNo i :I

| Recod? | of 7 |

7. Realizarea paginii grafice
Din Citect Explorer->Presa->Graphics->Pages->Create a new page se
creeazd pagina ,,MyPage”. Dupd includerea obiectelor dorite, aspectul paginii va fi
urmatorul:

Schema de functionare a unei prese hidraulice manuale
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Elementele utilizate:

e 3 recipiente de tip tank_cilindrical - stanga- folosit ca rezervor
- centru- vasul Tn care actioneaza pistonull
- dreapta- vasul in care actioneaza pistonul2

® 0 pompa, care isi schimba starea cu ajutorul butonului Pump on/off

v Appearance | Movement | - Scalingl + - Rll I Inputl Sliderl < Access

~Type —————————— OM symbol when ;
&+ On/off Pump_MODE=1 . *{'vl g
" Multi-state d
™ Array [
™ Animated - =

z

E

righf jréen

rigljlht_rd

Clear Property I

ok | cancd | e | Hb |

¢ | buton care va schimba starea pompei si initializeazd doua variabile, prin functia
Button( )

Appearancel + Movement » Input I Accegsl

=
—LUp command
| Action & =
BUTON( R -zq.l g
b=
=
- 2]
2
o
(=]
5]
-Logging %
Log message: g
=
[
o
oL
w

Repeat rate: 500 _;.l millisecands Clear Property |
ok | Caced | gy | Hep |
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e 2 supape unisens

Supapa 1(stinga) - Supapa 2(dreapta)

Appeamncel anementl Sm]'mgl = Fill I < Input | . Slider v Access | ﬁppeamn:el Movememl Scalmgl | l \nputl - Slider + Access |
- Disable when o - Disable when i
- \vl % Pump_Run=1 - l‘J g
d g
LS <
- (=) i 12
; :
I~ Disable on insufficient area or privilege g [ Disable on insuffident area or priviege =
-~ Digable style — ~Disable style
% Embossed * Embossed
” Grayed " Grayed
™ Hidden " Hidden

Clear Property | Clear Property

ok | Cancel | i | Hep | 0K | Cacdl | b | Hep |

e un robinet

- _
o I 7\ | =S

Bppeamncel Movernentl Scalingl + Fill I Inputl + Slider  Access I
— Disable when =
Pump_Run=0 - \vl %
d
<
ol =]
o
g
™ Disable on insufficient area or privilege @
 Disable style
% Embossed
" Grayed
" Hidden

Clear Property |

[ ok | camcel | ook | Hep |
e 2 pistoane - stinga - de tip valve_hand - reprezentand pistonul pompei
- dreapta - de tip tanks_sqr_mid - reprezentand pistonul care preseaza
Pistonul 1

Symbol Properties

ﬁppeamncel Movementl Scalingl < Rl Input |\/ 5'1\der| b4 Ac:essl ﬁupeaﬂancel & Movememl Scalingl < Fll  » Input |\/ S'Iiderl s Accessl

~Up command

rAcﬁon = [Aon Repeat command

ROB - \-l MMO i _Iﬂ.'
[ Down

[V Repeat

~Logging

~Logging
Log message: ‘

Log message: ‘

| SPUELILIOT pUBOCASY - I yonoy A
I SPUEWIOS PUEOgAEY - I yono| A~

Repeat rate: I 10 _|::| milliseconds Clear Property Repeat rate: I 10 _I;‘ milliseconds Clear Property

Ok | cancel | ppob | Hep | oK | Cancal |

Apply | Help |
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* hppearance | - Movement | -+ Scaling | - Fil | « input v Sider | Access ~ Appearance | - Movemert | - Scaling | - Fil | v input | v Sider + Access
~Tag 1 - Disable when O
Pump_Speed P § Pump_MODE=0 - -(vl g
= A
5
<
» 5 = o
g g
¥ Continuous update of tag E ™ Disable on insufficient area or priviege £
o —
=]
~Offset 2 i~ Disable style
& * Embossed
At 0 =1 pixels é—'—“- %
maximum =1 (up) 3 " Grayed
— 7" Hidden
.
At - Ilqo =1 pixels —
minimum A_F;Tl =l (down)
Clear Property Clear Property |
OK I Cancel I Lpply | Help | OK I Cancel | Apply | Help |

Pistonul 2

.ﬁppearancel +* Movement | Scalingl T v I + Input  + Slider | Accessl

~Tag

Piston - \vl

¥ Continuous update of tag

| tewonziont ¢ | jeaey, » fEMOZUO -

Clear Property |

OK || Caneel | 4pew | Hep |

® 0 icoand, care reprezintd piesa care va fi turtitd

- Appearance | - Movemert | - Scaling v Fill | nput | -+ Slider | - Access |

: e
—Level expression o
] e | =3
ump Speed - hor g
LS
=
@
- =
o
[ Spedify range TlirirnLn: |D :ll T | 100 :ll
Level
At 5 =] pereeit Fill direction: f“l' ﬁl*l
minimum =
Backaround color: [Z|'|
At 100 - t
maximum l' I fiici ot

Clear Property |

oK I Cancel I Apply I Help |
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e 3 dreptunghiuri care indica nivelul lichidului in cele 3 recipiente

Dreptunghi stinga, mijloc | Dreptunghi dreapta

Rectengle Prope ®  Rectangle Prope
7z Mpaamncai - Movement I Scaling v Fil | Input' o SI|der| v Access' Appearance] ¥ Movememi . Scaling + Fil | \npull Slideri Acceasi
- Level expression = ~Level expression n
Pimp. Specd) p X‘ g bistor] = H g
< 5
£ =
o I
= 2 = 2
o &
[ Specify range = Mainum: [100 = I specifyrange  pinimum; [[100 = #aimum: [o =1
~Level Level
At Fil drector: [ ¥ ﬁl*i At £ [0 = secem Fil drecton: |4+ W ﬁl*l
minimum minimum = =
77777777 Background color: ‘!j Background color: !j
At ] 100 : t At T 100 o
maximum m i bt iy m = percent

Clear Property Clear Property |

ok | Canced | dok | He | T O O

¢ 2 dinamometre care indica forta exercitata de cele doud pistoane

Dinamometru 1

v Appearance | Movemert | - Scaling | - Access | v Appearance | Wovement | - Scaling | - Access |
[Press key F1 far help on each focused field] o T — Assodiate property 'Value' with tag... o
@ Properties =
3 Fortal - 2
Captior: g : [IMouselcon - : 3
e [IMousePainter &l
Ime JPISEONG - 'E [INeedleColor ]
Caption Alighment: 8 i :EEE:EI\;\?'!%‘-T‘ = g
¥ Caption Visible v Laption Border = [ T e 1 — glo
i e [2-center =l EA [IMumMajorDiv [7 Bindable Property ReadWirite Y ES
|3 [_INumMinarDiv gla
Engineering Unit Label: Position; E [IReadingFont e At n =
f [3-Bottomieft =] [CIRotateCenter
— [IRotateDirection -
— ClscaleColor ! Event: |<Prupert';I change notification > ﬂ
Tool Tip Text: Border Style: i =
o = o
I |l-Fi)(Ed Single ;I B [ IValueFormat E| | Pproperty =S
[ 1xmid A | = i
| < Cymid a1 leter's current value 2L
L2 o
2 ] mm b =4
g|? ' ' 2l
g g
List Property Type | Clear Property |

0K | Cancel oo | hee | oK | Cacdl | Ay | Hep |

Dinamometru 2
CibteterX TecheterPrope e S o CiMetertTecneter Properi e

+ Appearance | Movement | - Soaling | - Access | v Appesrance | . Movement | - Scaling | - Ascess |
[Press key F1 for help on each focused field) o e - Assodate property 'Value' with tag...
F Properties 12/
i Z % — Forta2 = Xi g
Caption; A [ IMouselcon - : =
e [IMousePaointer =1
[FersstPrsTon 2 _ 2 ClNeedieColor &l |
Caption alighment: @ L] NEEz:ELEE%"m = E
[ Needlewi a8le
W Caption Visible [V Caption Border szc te l 2ls = S = a
il ad = [ LINumMagorDiv [¥ Bindable Property Read/\Write = =
— = ] CINumMinarDiv B
Engineering Unit Label: Paosition: =) CIReadingFont s ehaatoA 3
fou [3-BottomLeft  ~] URstateCenter
— [IRotateDirection Event: [ <Property change notification> -~ -
s [IScaleColor —a
Tool Tip Text: Border Style: - Il ot
=) . o
| [0 -Mone ~| B [JvalueFormat E| | Property =
= Xrnid E Meter v &
|_|< [¥mid P eter's current value =
@ @
=4 4 m | » s
212 Z|g
g g
List Property Type | Clear Property |

oKk | Cancel fpply Help ok | cance | Apy | Hep |

e 4 tevi care fac legatura dintre elemente
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Functiile utilizate:
Mergand la Citect Explorer->Presa->Cicode Files->Create a new Cicode page, se
creeazd Cicodel, in care se definesc urmatoarele functii:

FUNCTION MM()
Piston=Pump_Speed/5;
END

, utilizatd la interval de 10 milisecunde, prin deplasarea pistonului 1(scdderea/cresterea
nivelului de lichid in recipientul central), avand ca rezultat cresterea/scaderea
nivelului de lichid 1n recipientul din dreapta si deplasarea pistonului 2 in sus sau in jos,
actiune cu directie opusa fatd de pistonul 1.

FUNCTION BUTON()
Toggle(Pump_Mode);
Pump_Run=0;
Robinet=0;

END

, utilizatd cu ajutorul butonului introdus si care seteaza pompa on=1/0ff=0, prin
Toggle(Pump_Mode) si atribuie valoarea O variabilelor Pump_Run si Robinet.

FUNCTION ROB()
Pump_Run=1;
Robinet=1;
Fortal=100-Pump_Speed;
Forta2=(100-Pump_Speed)*3;
END

, utilizata, prin apdsarea pe pistonul 1, atribuie valoarea 1 variabilelor Pump_Run si
Robinet si schimba valoarea datelor care vor fi afisate pe dinamometre — Fortal si
Forta2.

Modul de functionare:

Stare initiald: - piston 1, pompa, supapal, robinet — oprite.

- Se apasd butonul Pump on/off, porneste pompa si se deschide supapal si se poate
utiliza pistonull.

- Se coboara cu ajutorul mouse-ului pistonul 1, robinetul se Tnchide, timp in care
scade nivelul de lichid in recipientul din stanga, precum si cel din centru si creste
nivelul de lichid in cel din dreapta, urcand totodata si pistonul 2, avand ca urmarea
turtirea piesei.

- Ajungand pistonul 1 jos, se lasa liber, inchizdndu-se supapa 2 si deschizandu-se
robinetul.

- Ridicarea pistonuluil duce la cresterea nivelului de lichid in primele 2 recipiente,
scaderea nivelului in ultimul i coborarea pistonului 2.

- Dupa ce pistonull a fost dus la starea initiala, se seteazd pompa off, prin apasarea
butonului Pump on/off si suntem, din nou, n starea initiala.

- In orice moment al procesului, dinamometrul din dreapta va indica o forta de 3 ori
mai mare decat cel din dreapta, presupundnd ca sectiunea recipientului in care
actioneaza primul piston reprezintd 1/3 din sectiunea recipientului in care actioneaza
cel de-al doilea piston. (F= P*S)
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