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1. PRINCIPI E MODI DI REGOLAZIONE

| segnali esterni 0-10V e PWM sono utilizzabili al fine di gestire il set-point attraverso un sistema di controllo esterno.

La modifica del set-point attraverso un segnale esterno (0-10V o PWM) & previsto qualora si imposti una delle seguenti modalita di regolazione:
1. T’—")EKT = Regolazione a pressione differenziale proporzionale con set-point H (prevalenza) impostato da segnale esterno (0-10V o
PWM).
2. T:)EKT = Regolazione a pressione differenziale costante con set-point H (prevalenza) impostato da segnale esterno (0-10V 0 PWM).

3. Tl)EHT = Regolazione a curva costante con set-point Fs (percentuale di riduzione su curva limite massima) impostato da segnale
esterno (0-10V o PWM).

2. CARATTERISTICHE DEL SEGNALE ESTERNO

2.1 Limiti del segnale esterno

Ogni modalita di regolazione prevede un set-point minimo (SPmin) € un set-point massimo (SPmax) che varia al variare della modalita di
regolazione secondo la seguente tabella:

Modalita di regolazione SPmin SPmax
T/_",E}-{T Hpmn=2m | Hpmax = Massima prevalenza del modello pompa
T:,E}-{T Hemin=1m | Hcemax = Massima prevalenza del modello pompa
B ExT Fsmin = 25 % Fsmax = 100 %

2.2 Relazione tra set-point e segnale esterno

La relazione cge c'é tra segnale esterno e il set-point impostato pud essere ad incremento positivo 0 negativo ed & descitta dai seguenti grafici:
P SP

SPmax SPmax
SPmin SPmin
OFF > OFF
Segnale PWM: 5 12 95  Duty[%] Segnale PWM: 5 88 95 Duty[%]
Segnale 0-10V: 0.5 1.2 95 Vv Segnale 0-10V: 0.5 88 9.5 V

La scelta della relazione ad incremento positivo o negativo pud essere fatta da menu utente:

Incremento Positivo | Incremento Negativo

Pt Pt
0-10vt 0-10% 4
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2.3 Caratteristiche elettriche del segnale pwm

Nella tabella seguente si riportano le caratteristiche elettriche che il segnale PWM deve rispettare al fine di un corretto funzionamento:

Caratteristiche elettriche segnale PWM
Livello inattivo oV
Livello attivo 5V -15V
Frequenza 100 Hz - 5000 Hz
Impedenza > 10kQ
Di seguito si riportano alcuni esempi:
LEXT  PuMt Viext PuM
SPA
8m
2m |
OFF > oFFl >
Segnale PWM: 5 12 (63.5) 95  Duty[%] Segnale PWM: 5 88 95 Duty[%]
SPA SPA
8m 8m
2m 2m
OFF > OFF >
Segnale 0-10V: 0.5 1.2 @ 95 V Segnale 0-10V: 0.5 88 95 V

Figura 1: Modello pompa con massima prevalenza 8 metri, impostato su regolazione a pressione differenziale proporzionale con segnale
esterno PWM crescente, PWM decrescente, 0-10V crescente e 0-10V decrescente.
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Bext pwmt Boext  PwM
SPA SPA
100 % 100 %
25% 25 %
OFF ‘ > OFF -
Segnale PWM: 5 12 @ 95  Duty[%] Segnale PWM: 5 (165) 88 95 Duty[%]
BExT O40vE Bext  0-0ve
sPA SPA
100 % 100 %
‘ | 62.5 %
25% 259% |
OFF _ OFF >
Segnale 0-10V: 0.5 1.2 @ 95 V Segnale 0-10V: 0.5 88 95 V

Figura 2: Regolazione a curva costante con segnale esterno PWM crescente, PWM decrescente, 0-10V crescente e 0-10V decrescente.

2.4 Calcolo dei segnali esterni pmw e 0-10 v

Le formule per determinare il Duty e la tensione del segnale analogico esterno, nei tratti obliqui, in funzione del set-point desiderato SP sono:

Tipo Segnale EXT Duty [%] / Tensione [V]
Pyt D =12 + 83*(SP - Spmin) / (SPmax-Spmin)  con D = Duty segnale EXT [%]
0-1m't V =1.2 +8.3*(SP - Spmin) / (SPmax-Spmin)  con V = Tensione segnale EXT [V]
Pt D =5 + 83*(Spmax - SP) / (SPmax-Spmin) con D = Duty segnale EXT [%)]

(
0-1n% 4 V =0.5+ 8.3*(Spmax - SP) / (SPmax-Spmin)  con V = Tensione segnale EXT [V]

Le formule per determinare il set-point SP, nei tratti obliqui, in funzione del Duty e della tensione del segnale esterno sono:

Tipo Segnale EXT Set-Point SP
Pt SP = Spmin + (SPmax-Spmin)*(D-12)/83 con D = Duty segnale EXT [%)]
0-1m4 SP = Spmin + (SPmax-Spmin)*(V-1.2)/8.3 con V = Tensione segnale EXT [V]
Pyt SP = Spmax - (SPmax-Spmin)*(D-5)/83 con D = Duty segnale EXT [%)]
0-1m4 SP = Spmax - (SPmax-Spmin)*(V-0.5)/8.3 con V = Tensione segnale EXT [V]
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1. REGULATING PRINCIPLES AND MODES

The 0-10V and PWM external signals can be used to control the set-point via an external control system.

Changing the set-point via an external signal (0-10V or PWM) is possible if one of the following regulating modes is set:
1. E)EKT = Proportional differential pressure regulation with set-point H (head) set by external signal (0-10V or PWM).
2. SEXT = Constant differential pressure regulation with set-point H (head) set by external signal (0-10V or PWM).

3. Tl»EKT = Regulation with constant curve with set-point Fs (percentage reduction on maximum limit curve) set by external signal (0-
10V or PWM).

2. EXTERNAL SIGNAL CHARACTERISTICS
2.1 External signal limits

Each regulating mode has a minimum set-point (SPmin) and a maximum set-point (SPmax) which varies as the regulating mode varies according
to the following table:

Regulating mode SPmin SPmax
Té,E}{T Hpmin =2 m Hpmax = Maximum head of the pump model
T:,E}{T Hemin=1m Hcmax = Maximum head of the pump model
B Ex Fsmin = 25 % Fsmax = 100 %

2.2 Relationship between set-point and external signal

The relationship between the external signal and the set-point can be either positive-increasing or negative-increasing and is described by the
following grapgs:
P

SP A
SPmax SPmax
SPmin SPmin
OFF > OFF
Segnale PWM: 5 12 95  Duty[%] Segnale PWM: 5 88 95 Duty[%]
Segnale 0-10V: 0.5 1.2 95 Vv Segnale 0-10V: 0.5 88 9.5 V

PMW Signal
0-10V Signal

The choice of a positive or negative increasing relationship can be made from the user menu:

Positive Increasing Negative Increasing

P Pt
0-10%T 0-10%4
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2.3 Electrical characteristics of the pwm signal

The following table shows the electrical characteristics that the PWM signal must fulfil in order to function correctly:

Electrical characteristics of the PWM
signal
Inactive level ov
Active level 5V -15V
Frequency 100 Hz - 5000 Hz
Impedance > 10kQ
Some examples are given below:
Ve pumt VExr  PwMe
OFF > OFF . >
Segnale PWM: 5 12 @ 95  Duty[%] Segnale PWM: 5 88 95 Duty[%]
Ve tovt Viext o10ve
SPA SPA
8m 8m
2 m |- 2 m
OFF > OFF >
Segnale 0-10v: 0.5 1.2 (5.35) 9.5 V Segnale 0-10V: 0.5 88 95 V

Figure 1: Pump model with maximum head 8 metres, set to regulation with proportional differential pressure with increasing PWM external
signal, decreasing PWM, 0-10V increasing and 0-10V decreasing.
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Bext pwmt Boext  PwM
SPA SPA
100 % 100 %
25% 25 %
OFF ‘ > OFF -
Segnale PWM: 5 12 @ 95  Duty[%] Segnale PWM: 5 (165) 88 95 Duty[%]
BExT O40vE Bext  0-0ve
sPA SPA
100 % 100 %
‘ | 62.5 %
25% 259% |
OFF _ OFF >
Segnale 0-10V: 0.5 1.2 @ 95 V Segnale 0-10V: 0.5 88 95 V

Figure 2: Regulation with constant curve with increasing PWM external signal, decreasing PWM, 0-10V increasing and 0-10V decreasing.

2.4 Calculation of external pwm and 0-10 v signals

The formulas for determining the Duty and voltage of the external analogue signal, in the oblique sections, depending on the desired set-point
SP are:

Type of Signal EXT Duty [%] / Voltage [V]
Pt D =12 + 83*(SP - Spmin) / (SPmax-Spmin)  with D = Duty signal EXT [%]
I-10%'+ V=1.2 + 8.3*(SP - Spmin) / (SPmax-Spmin)  with VV = Voltage signal EXT [V]
P D =5 + 83*(Spmax - SP) / (SPmax-Spmin) with D = Duty signal EXT [%)]
0-100'4 V' =0.5 + 8.3*(Spmax - SP) / (SPmax-Spmin)  with V = Voltage signal EXT [V]

The formulas for determining the set-point SP, in the oblique sections, depending on the Duty and voltage of the external signal are:

Type of Signal EXT Set-Point SP
it SP = Spmin + (SPmax-Spmin)*(D-12)/83 with D = Duty signal EXT [%)]
0-10%'t SP = Spmin + (SPmax-Spmin)*(V-1.2)/8.3 with V = Voltage signal EXT [V]
iyt SP = Spmax - (SPmax-Spmin)*(D-5)/83 with D = Duty signal EXT [%)]
0-114d SP = Spmax - (SPmax-Spmin)*(V-0.5)/8.3 with VV = Voltage signal [V]




ESPANOL
iNDICE
1. PRINCIPIOS Y MODOS DE REGULACION .....cc.cvvvvveusnssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssns
2. CARACTERISTICAS DE LA SENAL EXTERNA ....cvvvrituusmnssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnnses
21 Limite de Ia sefial eXterna ... ssesens
2.2 Relacion entre valor de ajuste y sefial externa
2.3 Caracteristicas eléctricas de la sefial pwm ..........cococorvrncvcnncnsnescssnnenennnes
24 Calculo de las sefales externas pwmy 0-10 v

1. PRINCIPIOS Y MODOS DE REGULACION

Las sefiales externas 0-10V y PWM se pueden utilizar con el fin de gestionar los valores de ajuste a través de un sistema de control externo.

La modificacion del valor de ajuste a través de una sefial externa (0-10V o PWM) esta prevista en caso de que se configure uno de los modos
siguientes de regulacion:
1. T’—")EKT = Regulacién con presién diferencial proporcional con valor de ajuste H (prevalencia) configurado desde sefial externa (0-
10V 0 PWM).
2. T:)EKT = Regulacion con presion diferencial constante con valor de ajuste H (prevalencia) configurado desde sefial externa (0-10V
o PWM).
3. Tl)EHT = Regulacion con curva constante con valor de ajuste Fs (porcentaje de reduccién en curva limite maxima) configurado por
sefial externa (0-10V o PWM).

2. CARACTERISTICAS DE LA SENAL EXTERNA

2.1 Limite de la sefal externa

Cada modo de regulacion prevé un valor de ajuste minimo (SPmin) y un valor de ajuste maximo (SPmax) que varia al modificarse el modo de
regulacion segun la tabla siguiente:

Modo de regulacion SPmin SPmax
Tf_’,EHT Hpmin=2m Hpmax = Prevalencia maxima del modelo de bomba
T:,E}-{T Hemin=1m Hcmax = Prevalencia maxima del modelo de bomba
B Exr Fsmin = 25 % FSmax = 100 %

2.2 Relacion entre valor de ajuste y sefial externa

La relacién que hay entre la sefial externa y el valor de ajuste configurado puede ser con aumento positivo o negativo y se describe con los
siguientes graficos:
SP

SP A
SPmax SPmax
SPmin SPmin
OFF > OFF
Segnale PWM: 5 12 95  Duty[%] Segnale PWM: 5 88 95 Duty[%]
Segnale 0-10V: 0.5 1.2 9.5 V Segnale 0-10V: 0.5 88 95 V

La eleccion de la relacién con aumento positivo o negativo se puede realizar desde el menu del usuario:

Aumento Positivo Aumento Negativo
FYMT P M
0101 -4
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2.3 Caracteristicas eléctricas de la sefial pwm

En la table siguiente se muestran las caracteristicas eléctricas que debe respetar la sefial PWM para obtener un funcionamiento correcto:

Caracteristicas eléctricas de la seial
PWM
Nivel inactivo ov
Nivel activo 5V -15V
Frecuencia 100Hz - 5000Hz
Impedancia > 10kQ
A continuacién se muestran algunos ejemplos:
ExT Pyt Viext PuM
SPA
OFF > oFFl >
Segnale PWM: 5 12 (63.5) 95  Duty%] Segnale PWM: & 88 95 Duty[%]
SPA SPA
8m 8m
OFF > OFF >
Segnale 0-10V: 0.5 1.2 @ 9.5 V Segnale 0-10V: 0.5 88 95 V

Figura 1: Modelo de bomba con prevalencia maxima de 8 metros, configurada en requlacién de presion diferencial proporcional con sefial
externa PWM creciente, PWM decreciente, 0-10V creciente y 0-10V decreciente.
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Bext pwmt Boext  PwM
SPA SPA
100 % 100 %
25% 25 %
OFF ‘ > OFF -
Segnale PWM: 5 12 @ 95  Duty[%] Segnale PWM: 5 (165) 88 95 Duty[%]
BExT 00VE Bext  0-0ve
sPA SPA
100 % 100 %
‘ | 62.5 %
25% 259% |
OFF _ OFF >
Segnale 0-10V: 0.5 1.2 @ 95 V Segnale 0-10V: 0.5 88 95 V

Figura 2: Regulacién con curva constante con sefial externa PWM creciente, PWM decreciente, 0-10V creciente y 0-10V decreciente.

2.4 Calculo de las senales externas pwmy 0-10 v

Las férmulas para determinar el ciclo de trabajo y la tensidn de la sefial analogica externa en los tramos oblicuos, en funcion del valor de ajuste
deseado SP, son:

Tipo de sefial EXT Ciclo de trabajo [%] / Tension [V]
Pt D =12 + 83*(SP - Spmin) / (SPmax-Spmin)  con D = ciclo de trabajo sefial EXT [%)]
I-10%'+ V=1.2 +8.3*(SP - Spmin) / (SPmax-Spmin)  con V = Tensio6n sefial EXT [V]
Pt D =5+ 83*(Spmax - SP) / (SPmax-Spmin) con D = ciclo de trabajo sefial EXT [%)]
-4 V=0.5+8.3*(Spmax - SP) / (SPmax-Spmin)  con V = Tension sefial EXT [V]

Las férmulas para determinar el valor de ajuste SP en los tramos oblicuos, en funcién del ciclo de trabajo y de la tensién de la sefial externa,
son:

Tipo de sefial EXT Valor de ajuste SP
it SP = Spmin + (SPmax-Spmin)*(D-12)/83 con D = ciclo de trabajo sefial EXT [%]
I-10%'+ SP = Spmin + (SPmax-Spmin)*(V-1.2)/8.3 con V = Tension sefial EXT [V]
Pl SP = Spmax - (SPmax-Spmin)*(D-5)/83 con D = ciclo de trabajo sefial EXT [%]
=104 SP = Spmax - (SPmax-Spmin)*(V-0.5)/8.3 con V = Tension sefial EXT [V]
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1. INSTALLNINGSPRINCIPER OCH -SATT

De externa signalerna 0 - 10 V och PWM anvénds for att styra borvardet genom ett externt styrsystem.

Andringen av borvardet genom en extern signal (0 - 10 V eller PWM) sker nér ett av fdljande instéliningssétt stélls in:

1. Wenr = Instalining med proportionellt differentialtryck med bérvarde H (uppfordringshdjd) installt fran den externa signalen (0 - 10
V eller PWM).

2. T:»EKT = Installning med jamnt differentialtryck med boérvarde H (uppfordringshdjd) installt fran den externa signalen (0 - 10 V eller
PWM).

3. BuExt = Instéllning med fast kurva med borvérde Fs (procentuell minskning pa kurva for max. grans) instéllt fran den externa
signalen (0 - 10 V eller PWM).
2. DEN EXTERNA SIGNALENS EGENSKAPER

2.1 Den externa signalens granser

Varje instaliningssatt har ett min. borvarde (SPmin) och ett max. bérvarde (SPmax) som andras nar instaliningssattet andras enligt f6ljande tabell:

Installningssatt SPmin SPmax
Tf_’,E}{T Hpmin =2 m Hpmax = Max. uppfordringshdjd fér pumpmodellen
T:,E}-:T HCmin =1m Hcmax = Max. uppfordringshéjd for pumpmodellen
B ExT Fsmin =25 % Fsmax = 100 %

2.2 Forhallande mellan borvarde och extern signal

Forhallandet S(S)m finns mellan den externa signalen och det instéllda bérvardet kan oka eller minska och beskrivs i féljande diagram:
P

SP A
SPmax SPmax
SPmin SPmin
OFF - OFF
Segnale PWM: 5 12 95  Duty[%] Segnale PWM: 5 88 95 Duty[%]
Segnale 0-10V: 0.5 1.2 9.5 V Segnale 0-10V: 0.5 88 95 V
segnale= signal
Valet av forhallandet med 6kning eller minskning kan goras fran anvandarmenyn:
Okning Minskning
Pt P
o101 0100

10
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2.3 Elektriska markdata for signalen PWM

| foljande tabell anges de elektriska markdata som signalen PWM ska uppfylla for att sakerstalla korrekt funktion:

Elektriska mérkdata for signalen PWM
Inaktiv niva ov
Aktiv niva 5V-15V
Frekvens 100 Hz - 5 000 Hz
Impedans >10kQ
Nedan foljer nagra exempel:
LEXT  PuMt Viext PuM
SPA
8m
2m |
OFF > oFFl >
Segnale PWM: 5 12 (63.5) 95  Duty[%] Segnale PWM: 5 88 95 Duty[%]
SPA SPA
8m 8m
2m 2m
OFF > OFF >
Segnale 0-10V: 0.5 1.2 @ 95 V Segnale 0-10V: 0.5 88 95 V

Fig. 1: Pumpmodell med max. uppfordringshéjd pa 8 m instélld pa instélining med proportionellt differentialtryck med 6kande extern signal
PWM, minskande PWM, ékande 0 - 10 V och minskande 0 - 10 V.

1
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Bext pwmt Boext  PwM
SPA SPA
100 % 100 %
25% 25 %
OFF ‘ > OFF -
Segnale PWM: 5 12 @ 95  Duty[%] Segnale PWM: 5 (165) 88 95 Duty[%]
BExT O40vE Bext  0-0ve
sPA SPA
100 % 100 %
‘ | 62.5 %
25% 259% |
OFF _ OFF >
Segnale 0-10V: 0.5 1.2 @ 95 V Segnale 0-10V: 0.5 88 95 V

Fig. 2: Instélining med fast kurva med 6kande extern signal PWM, minskande PWM, 6kande 0 - 10 V och minskande 0 - 10 V.

2.4 Berékning av externa signaler PWM och 0- 10 V

Formlerna for att faststalla pulslangden och spanningen for den externa analoga signalen i lutande strackor utifrdn dnskat borvéarde SP ar
foljande:

Typ av extern signal Pulsléngd [%]/Spanning [V]
Pt D =12 + 83*(SP - Spmin) / (SPmax-Spmin) med D = pulslangd for extern signal [%]
I-10%'+ V=12 +8,3*(SP - Spmin) / (SPmax-Spmin)  med V = spanning for extern signal [V]
Pt D =5+ 83*(Spmax - SP) / (SPmax-Spmin) med D = pulslangd for extern signal [%)]
0-100'4 V=0.5 + 8.3*(Spmax - SP) / (SPmax-Spmin)  med V = spanning for extern signal [V]

Formlerna for att faststalla borvardet SP i lutande strackor utifran pulslangden och spanningen for den externa signalen ar foljande:

Typ av extern signal Borvarde SP
it SP = Spmin + (SPmax-Spmin)*(D-12)/83 med D = pulslangd for extern signal [%]
0-10%'t SP = Spmin + (SPmax-Spmin)*(V-1.2)/8.3 med V = spanning for extern signal [V]
iyt SP = Spmax - (SPmax-Spmin)*(D-5)/83 med D = pulslangd for extern signal [%]
0-114d SP = Spmax - (SPmax-Spmin)*(V-0.5)/8.3 med V = spanning for extern signal [V]

12
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1. PRINCIPES ET MODES DE REGLAGE
Les signaux externes 0-10V et PWM peuvent étre utilisés pour gérer le point de consigne via un systéme de contréle externe.

La modification du point de consigne par un signal externe (0-10V ou PWM) est prévue si l'un des modes de réglage suivants est configuré :
1. E)EKT = Réglage de pression différentielle proportionnelle avec point de consigne H (hauteur manométrique) réglé par le signal

externe (0-10V ou PWM).
2. T:EKT = Réglage de pression différentielle constante avec point de consigne H (hauteur manométrique) réglé par le signal externe

(0-10V ou PWM).
3. EEKT = Réglage a courbe constante avec point de consigne Fs (pourcentage de réduction sur la courbe limite maximale) réglée

par signal externe (0-10V ou PWM).
2. CARACTERISTIQUES DU SIGNAL EXTERNE

2.1 Limites du signal externe

Chaque mode de réglage comprend un point de consigne minimal (SP min) et un point de consigne maximal (SP max) qui varient avec le mode de
réglage selon le tableau suivant :

M9de de SPmin SPmax

réglage

T/_’,E:{T HD min = 2 m Hp max = Hauteur manométrique maximale du modéle de
pompe

- _ Hc max = Hauteur manométrique maximale du modéle de

=T HCmin=1m
pompe

T ExT FS min = 25 % FS max = 100 %

2.2 Relation entre le point de consigne et le signal externe

La relation entre le signal externe et le point de consigne configuré peut étre & croissance positive ou négative et est décrite par les graphiques

suivants :
SP A SP A
SPmax SPmax
SPmin SPmin
OFF - OFF
Segnale PWM: 5 12 95  Duty[%] Segnale PWM: 5 88 95 Duty[%]
Segnale 0-10V: 0.5 1.2 9.5 V Segnale 0-10V: 0.5 88 95 V

Le choix de la relation a croissance positive ou négative peut étre fait depuis le menu utilisateur :

Croissance positive | Croissance négative

P Pt
0-10 0-1044
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2.3 Caractéristiques électriques du signal pwm

Le tableau suivant montre les caractéristiques électriques que le signal PWM doit respecter pour fonctionner correctement :

Caractéristiques électriques du signal
PWM
Niveau inactif oV
Niveau actif 5V - 15V
Fréquence 100 Hz - 5000 Hz
Impédance > 10kQ
Voici quelques exemples :
ExT Pyt Viext PuM
SPA
OFF > oFFl >
Segnale PWM: 5 12 (63.5) 95  Duty%] Segnale PWM: & 88 95 Duty[%]
SPA SPA
8m 8m
OFF > OFF >
Segnale 0-10V: 0.5 1.2 @ 9.5 V Segnale 0-10V: 0.5 88 95 V

Figure 1: Modele de pompe avec une hauteur manométrique maximale de 8 métres, réglé sur un réglage de pression différentielle
proportionnelle avec signal externe PWM croissant, PWM décroissant, 0-10V croissant et 0-10V décroissant.

14
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Bext pwmt Boext  PwM
SPA SPA
100 % 100 %
25% 25 %
OFF ‘ > OFF -
Segnale PWM: 5 12 @ 95  Duty[%] Segnale PWM: 5 (165) 88 95 Duty[%]
BExT 00VE Bext  0-0ve
sPA SPA
100 % 100 %
‘ | 62.5 %
25% 259% |
OFF _ OFF >
Segnale 0-10V: 0.5 1.2 @ 95 V Segnale 0-10V: 0.5 88 95 V

Figure 2: Réglage & courbe constante avec signal externe PWM croissant, PWM décroissant, 0-10V croissant et 0-10V décroissant.

2.4 Calcul des signaux externes pwm et 0-10 v

Les formules de détermination de 'Usage et de la tension du signal analogique externe, dans les sections obliques, en fonction du point de
consigne SP souhaité sont :

Type de signal EXT Usage [%] / Tension [V]
Pt D=12+83* (SP - Spmin) / (SPmax-Spmin)  avec D = Usage signal EXT [%)]
I-10%'+ V=1,2+8,3*(SP - Spmin)/ (SPmax-Spmin) avec V = Tension de signal EXT [V]
Pt D =5+ 83*(Spmax - SP) / (SPmax-Spmin) avec D = Usage signal EXT [%)]
-4 V=0,5+8,3*(Spmax - SP) / (SPmax-Spmin)  avec V = Tension de signal EXT [V]

Les formules pour déterminer le point de consigne SP, dans les sections obliques, en fonction de I'Usage et de la tension du signal externe
sont:

Type de signal EXT Point de consigne SP
it SP = Spmin + (SPmax-Spmin)*(D-12)/83 avec D = Usage signal EXT [%)]
I-10%'+ SP = Spmin + (SPmax-Spmin)*(V-1.2)/8.3 avec V = Tension de signal EXT [V]
Pl SP = Spmax - (SPmax-Spmin)*(D-5)/83 avec D = Usage signal EXT [%)]
=104 SP = Spmax - (SPmax-Spmin)*(V-0.5)/8.3 avec V = Tension de signal EXT [V]

15
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1. PRINCIPES EN REGELWIJZEN

Externe 0-10V- en PWM-signalen kunnen worden gebruikt om het setpoint te beheren door middel van een extern besturingssysteem.

Wijziging van het setpoint door een extern signaal (0-10V of PWM) is voorzien als een van de volgende regelwijzen wordt ingesteld:

1. 4ExT = Regeling met proportioneel drukverschil met een setpoint H (opvoerhoogte) dat wordt ingesteld door een extern signaal
(0-10V of PWM).

2. L5EXT = Regeling met constant drukverschil met een setpoint dat H (opvoerhoogte) dat wordt ingesteld door een extern signaal
(0-10V of PWM).

3. MEXT = Regeling met constant curve met een setpoint Fs (verlagingspercentage op de curve van de maximale limiet) dat wordt
ingesteld door een extern signaal (0-10V of PWM).

2. EIGENSCHAPPEN VAN HET EXTERNE SIGNAAL
2.1 Limieten van het externe signaal

In elke regelmodus zijn een minimum setpoint (SPmin) en een maximum setpoint (SPmax) voorzien, die variéren afhankelijk van de regelwijze -
volgens onderstaande tabel:

Regelwijze SPmin SPmax
Tf_’,E:{T Hpmin =2 m Hpmax = Max. opvoerhoogte van het pompmodel
T:,E}:T HCmin =1 m Hcmax = Max. opvoerhoogte van het pompmodel
By Exr Fsmin =25 % Fsmax = 100 %

2.2 Verband tussen setpoint en extern signaal

Het verband tussen het externe signaal en het ingestelde setpoint kan een positieve of negatieve toename zijn en wordt beschreven door de
volgende grafigl;aen:

SP A
SPmax SPmax
SPmin SPmin
OFF > OFF
Segnale PWM: 5 12 95  Duty[%] Segnale PWM: 5 88 95 Duty[%]
Segnale 0-10V: 0.5 1.2 9.5 V Segnale 0-10V: 0.5 88 95 V

De keuze van het verband met positieve of negatieve toename kan worden gemaakt vanuit het gebruikersmenu:

Positieve toename Negatieve toename

FMT Pt
0104 0-10%4
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2.3 Elektrische eigenschappen van het PWM-signaal

In de volgende tabel staan de elektrische eigenschappen dat het PWM-signaal moet hebben voor een goede werking:

Elektrische eigenschappen PWM-signaal
Inactief niveau ov
Actief niveau 5V -15V
Frequentie 100 Hz - 5000 Hz
Impedantie > 10kQ
Hieronder staan enkele voorbeelden:
ExT  PwMt Viext PwMi
SPA
8m
2m |-
OFF > oFFl >
Segnale PWM: 5 12 (63.5) 95  Duty%] Segnale PWM: & 88 95 Duty[%]
SPA SPA
8m 8m
2m 2m
OFF - OFF -
Segnale 0-10V: 0.5 1.2 @ 9.5 V Segnale 0-10V: 0.5 88 95 V

Afbeelding 1: Pompmodel met maximale opvoerhoogte van 8 meter, ingesteld op een regeling met proportioneel drukverschil met een
toenemend of afnemend extern PWM-signaal; of een toenemend of afnemend extern 0-10V-signaal.

17
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-
BLENT  PwMe BoexT P
SPA SPA
100 % 100 %
25% 25%
OFF ‘ - OFF >
Segnale PWM: 5 12 @ 95  Duty[%] Segnale PWM: 5 (165) 88 95 Duty[%]
Tl,E}{T D'1DI\I'IT Tl,E}:T |:|‘1D|"."'*
SP A SP ‘
100 % 100 %
@s»|-
25% 259 |-
OFF > OFF >
Segnale 0-10V: 0.5 1.2 @ 95 V Segnale 0-10V: 0.5 88 95 V
Afbeelding 2: Regeling met constante curve met een toenemend of afnemend extern PWM-signaal; of een toenemend of afnemend extern 0-

10V-signaal.

2.4 Berekening van de externe PWM- en 0-10 V-signalen

De formules om de duty en de spanning van het externe analoge signaal op de schuine delen te bepalen, in functie van het gewenste setpoint
SP, zijn als volgt:

Type EXT-signaal Duty [%] / Spanning [V]
it D =12 + 83*(SP - Spmin) / (SPmax-Spmin) met D = Duty EXT-signaal [%)]
0-108'4 V=1,2 +8.3*(SP - Spmin) / (SPmax-Spmin)  met V = Spanning EXT-signaal [V]
P D =5 + 83*(Spmax - SP) / (SPmax-Spmin) met D = Duty EXT-signaal [%)]
-4 V=0.5+8.3*(Spmax - SP) / (SPmax-Spmin)  con V = Tensione segnale EXT [V]

De formules om het setpoint SP op de schuine delen te bepalen, in functie van de duty en de spanning van het externe signaal, zijn als volgt:

Type EXT-signaal Setpoint SP
it SP = Spmin + (SPmax-Spmin)*(D-12)/83 met D = Duty EXT-signaal [%)]
I-10%'+ SP = Spmin + (SPmax-Spmin)*(V-1.2)/8.3 met V = Spanning EXT-signaal [V]
Pl SP = Spmax - (SPmax-Spmin)*(D-5)/83 met D = Duty EXT-signaal [%)]
0-100'4 SP = Spmax - (SPmax-Spmin)*(V-0.5)/8.3 met V = Spanning EXT-signaal [V]
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1. PRINCIPII $I MODURI DE REGLARE

Semnalele externe 0-10V si PWM pot fi utilizate pentru a controla set-point-ul prin intermediul unui sistem de control extern.

Modificarea set-point-ului prin intermediul unui semnal extern (0-10V sau PWM) se realizeaza daca este setat unul dintre urmatoarele modalitat
de control:

1. Té»E}iT = Reglare cu presiune diferentjald proportionala cu set-point-ul H (prevalenta) setat de semnalul extern (0-10V sau PWM).
2 BEx = Reglare cu presiune diferentiala constanta cu set-point-ul H (prevalenta) setat de semnalul extern (0-10V sau PWM).

3. Tl)EHT = Reglare cu curba constanta cu set-point-ul Fs (procentual de reducere pe curba limitd maxima) setat de semnalul extern
(0-10V sau PWM).

2. CARACTERISTICILE SEMNALULUI EXTERN
2.1 Limitele semnalului extern

Fiecare modalitate de reglare are un set-point minim (SPmin) Si un un set-point maxim (SPmax) care variaza in functie de modalitatea de reglare,
conform tabelului urmator:

Modalitate de reglare SPmin SPmax
TL’,E}-{T Hpmin =2 m Hpmax = Prevalenta maxima a modelului pompei
T:,E:-{T HCmin =1m Hcmax = Prevalenta maximé a modelului pompei
BN ExT Fsmin = 25 % Fsmax = 100 %

2.2 Relatia dintre set-point si semnalul extern

Relatia dintre semnalul extern si set-point poate fi o crestere pozitiva sau negativa si este descrisa de urméatoarele grafice:
S

SP A
SPmax SPmax
SPmin SPmin
OFF - OFF
Segnale PWM: 5 12 95  Duty[%] Segnale PWM: 5 88 95 Duty[%]
Segnale 0-10V: 0.5 1.2 9.5 V Segnale 0-10V: 0.5 88 95 V

Segnale PWM = Semnal PWM
Segnale 0-10V = Semnal 0-10V

Alegerea relatiei de crestere pozitiva sau negativa poate fi facuta din meniul utilizatorului:

Crestere Pozitiva Crestere Negativa
Pt PUdMd
0-10%'¢ 0-10%4
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2.3 Caracteristicile electrice ale semnalului pwm

Tabelul urmétor prezinta caracteristicile electrice pe care semnalul PWM trebuie sa le indeplineasca pentru a functiona corect:

Caracteristicile electrice semnal PWM
Nivel inactiv ov
Nivel activ 5V - 15V
Frecventa 100 Hz - 5000 Hz
Impedanta > 10kQ
Mai jos sunt prezentate cateva exemple :
e pumt ZEexr PwMb
SPA SPA
8m 8m
2m | 2m
OFF > OFF >
Segnale PWM: 5 12 (63.5) 95  Duty[%] Segnale PWM: 5 88 95 Duty[%]
SPA SPA
8m 8m
2m 2m
OFF > OFF >
Segnale 0-10V: 0.5 1.2 @ 95 V Segnale 0-10V: 0.5 88 95 V

Figura 1: Model de pompé cu o inaltime maximé de 8 metri, setat pentru reglarea cu presiune diferentiald proportionald cu semnal extern PWM
in crestere, PWM in descrestere, 0-10V in crestere si 0-10V in descrestere.
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Bext pwmt Boext  PwM
SPA SPA
100 % 100 %
25% 25 %
OFF ‘ > OFF -
Segnale PWM: 5 12 @ 95  Duty[%] Segnale PWM: 5 (165) 88 95 Duty[%]
Boext o1ovt BEXT 00V
sPA SPA
100 % 100 %
‘ | 62.5 %
25% 259% |
OFF _ OFF >
Segnale 0-10V: 0.5 1.2 @ 95 V Segnale 0-10V: 0.5 88 95 V

Figura 2: Reglare cu curba constanta cu semnal extern PWM in crestere, PWM in descrestere, 0-10V in crestere gi 0-10V in descregtere.

2.4 Calculul semnalelelor externe pwm si 0-10 v

Formulele pentru a determina Duty-ul si tensiunea semnalului analogic extern, in sectiunile oblice, in functie de set-point-ul dorit SP sunt:

Tip Semnal EXT Duty [%] / Tensiune [V]
it D =12 + 83*(SP - Spmin) / (SPmax-Spmin)  cu D = Duty semnal EXT [%]
0-10%'t V=1.2 +8.3*(SP - Spmin) / (SPmax-Spmin)  cu V = Tensiune semnal EXT [V]
Pl D =5+ 83*(Spmax - SP) / (SPmax-Spmin) cu D = Duty semnal EXT [%)]

(
-1 V=0.5+8.3*(Spmax - SP) / (SPmax-Spmin)  cu V = Tensiune semnal EXT [V]

Formulele pentru a determina set-point-ul SP, in sectiunile oblice, in functie de Duty si de tensiunea semnalului extern sunt;

Tip Semnal EXT Set-Point SP
it SP = Spmin + (SPmax-Spmin)*(D-12)/83 cu D = Duty semnal EXT [%)]
0-108' SP = Spmin + (SPmax-Spmin)*(V-1.2)/8.3 cu V = Tensiune semnal EXT [V]
iyt SP = Spmax - (SPmax-Spmin)*(D-5)/83 cu D = Duty semnal EXT [%)]
-0 SP = Spmax - (SPmax-Spmin)*(V-0.5)/8.3 cu V = Tensiune semnal EXT [V]
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1. EINSTELLUNGSPRINZIPIEN UND -ARTEN

Die externen 0-10-V- und PWM-Signale kdnnen verwendet werden, um den Sollwert Gber ein externes Steuersystem zu verwalten.

Die Anderung des Sollwerts durch ein externes Signal (0-10 V oder PWM) ist vorgesehen, wenn einer der folgenden Regulierungsmodi
eingestellt ist:

1.E>EKT = Einstellung auf proportionalen Differenzdruck mit Sollwert H (Férderhdhe) eingestellt durch externes Signal (0-10V oder PWM).
2. T:»EKT= Einstellung auf konstanten Differenzdruck mit Sollwert H (Férderh6he) eingestellt durch externes Signal (0-10V oder PWM).

3. Tl»EHT= Einstellung auf konstante Kurve mit Fs-Sollwert (Prozentsatz der Reduzierung auf der maximalen Grenzkurve), eingestellt durch ein
externes Signal (0-10 V oder PWM).

2. EIGENSCHAFTEN DES EXTERNEN SIGNALS

2.1 Limits des externen Signals

Jeder Regulierungsmodus hat einen Mindestsollwert (SPmin) und einen Maximalsollwert (SPmax), der je nach Anderung des
Regulierungsmodus gemal der folgenden Tabelle variiert:

Regulierungsmodi SPmin SPmax
T/_’,E}-{T Hpmin =2 m Hpmax = Maximale Férderhdhe des Pumpenmodells
T:,E}-{T Hemin=1m Hemax = Maximale Forderhohe des Pumpenmodells
T ExT Fsmin = 25 % Fsmax = 100 %

2.2 Beziehung zwischen Sollwert und externem Signal

Die Beziehung zwischen dem externen Signal und dem eingestellten Sollwert kann eine positive oder negative Erhdhung aufweisen und wird
durch die folgenden Diagramme beschrieben:

SP A SP A
SPmax SPmax
SPmin SPmin
OFF > OFF + +
Segnale PWM: 5 12 95  Duty[%] Segnale PWM: 5 88 95 Duty[%]
Segnale 0-10V: 0.5 1.2 95 V Segnale 0-10V: 0.5 88 95 V

Die Wahl des positiven oder negativen Erhohungsverhéltnisses kann iber das Benutzermend erfolgen:

Positive Erh6hung Negative Erhéhung

L P
0-1o 01044
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2.3 Elektrische Eigenschaften des PWM-Signals

Die folgende Tabelle zeigt die elektrischen Eigenschaften, die das PWM-Signal erfiillen muss, um korrekt zu funktionieren:

Es werden einige Beispiele aufgeflihrt:

V. ext

Elektrische Eigenschaften des PWM-Signals

Inaktives Niveau ov
Aktives Niveau 5V -15V
Frequenz 100 Hz - 5000 Hz
Impedanz > 10kQ
Pkt

OFF

OFF

Segnale PWM:

Vo Eext

: -
5 12 @35) 95 Duty%]

Ext P

Segnale PWM:

0-ovt

OFF

OFF

-
Segnale 0-10v: 0.5 1.2 (5.35) 9.5 V

5 88 95 .Euty{%]

Vext  0i0vd

Segnale 0-10V:

0.5 8.8 9.5 V

Abbildung 1: Pumpenmodell mit maximaler Férderhéhe von 8 Metern, eingestellt auf proportionalen Differenzdruck mit externem ansteigendem
PWM-, abnehmendem PWM-, ansteigendem 0-10-V- und abnehmendem 0-10-V-Signal.

23



DEUTSCH

Buexr Pumt BENT  PWME
SPA SPA
100 %
25 %
OFF ‘ > oFFl___ >
Segnale PWM: 5 12 @ 95  Duty[%] Segnale PWM: 5 88 95 Duty[%]
BExT  00vE Bexr  0:0ve
sPA SPA
100 %
25 %
OFF . OFF | >
Segnale 0-10V: 0.5 1.2 @9.5 v Segnale 0-10v: 0.5 (4.65) 8.8 9.5 V

Abbildung 2: Einstellung auf konstante Kurve mit externem ansteigendem PWM-; abnehmendem PWM-, ansteigendem 0-10-V- und
abnehmendem 0-10-V-Signal.

2.4 Kalkulierung der externen PWM- und 0-10 V- Signale

Die Formeln zur Bestimmung des Duty und der Spannung des externen Analogsignals in den schragen Abschnitten in Abhangigkeit vom
gewinschten Sollwert SP lauten:

Signaltyp EXT Duty [%] / Spannung [V]
M D =12 + 83*(SP — Spmin) / (SPmax-Spmin) mit D = Duty Signal EXT [%]
0-104 V=1.2+8.3*SP - Spmin) / (SPmax-Spmin)  mit V = Spannung Signal EXT [V]
P D =5+ 83*(Spmax - SP) / (SPmax-Spmin) mit D = Duty Signal EXT [%]
0-10%' 4 V=0.5+8.3*(Spmax - SP) / (SPmax-Spmin)  mit V = Spannung Signal EXT [V]

Die Formeln zur Bestimmung des SP-Sollwerts in den schragen Abschnitten gemaR Duty und der Spannung des externen Signals lauten:

Typ Signal EXT Set-Point SP
Pt SP = Spmin + (SPmax-Spmin)*(D-12)/83 mit D = Duty Signal EXT [%]
0-108'4 SP = Spmin + (SPmax-Spmin)*(V-1.2)/8.3 mit V = Spannung Signal EXT [V]
Ptd SP = Spmax - (SPmax-Spmin)*(D-5)/83 mit D = Duty Signal EXT [%]
-4 4 SP = Spmax - (SPmax-Spmin)*(V-0.5)/8.3 mit VV = Spannung Signal EXT [V]
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1. PODSTAWY | SPOSOBY REGULACJI
Sygnaty zewnetrzne 0-10V i PWM sg wykorzystywane do zarzgdzania set-point poprzez system zewnetrznej kontroli.

Zmiana set-point przy pomocy sygnatu zewnetrznego (0-10V lub PWM) jest przewidziana, gdy ustawi sie jeden z ponizszych sposobdéw
regulacji:

1. E»EKT = Regulacja ci$nienia réznicowego proporcjonalnego z set-point H (wysoko$¢ ci$nienia) ustawionym od zewnetrznego
sygnatu (0-10V lub PWM).

2. L5SEXT = Regulacja ci$nienia roznicowego statego z setpoint H (wysoko$¢ cisnienia) ustawionym od zewnetrznego sygnatu (0-10V
lub PWM).

3. Tl)EH'T = Regulacja przy statej krzywej z set-point Fs (procent zmniejszenia na krzywej maksymalnego limitu) ustawionym od
zewnetrznego sygnatu (0-10V lub PWM).

2. WLASCIWOSCI SYGNALU ZEWNETRZNEGO
2.1 Granice sygnatu zewnetrznego

Kazdy sposob regulacji przewiduje minimalny set-point (SPmin) i set-point maksymalny (SPmax), ktéry zmienia sie w zaleznosci od regulacii
zgodnie z wytycznymi w ponizszej tabeli:

Rodzaj regulacji SPmin SPmax
Wext Hpmin=2m | Hpmax = Maksymalna wysokos¢ cisnienia modelu pompy
T:,E}-{T Hemin=1m | Hcmax = Maksymalna wysoko$¢ cisnienia modelu pompy
B et Fsmin = 25 % Fsmax = 100 %

2.2 Relacja pomiedzy set-point i sygnatlem zewnetrznym

Relacja pomiedzy zewnetrznym sygnatem i sygnatem ustawionym moze nastapic¢ przy dodatnim i ujemnym przyroScie i zostata przedstawiona
ponizej na wyksrlepsach graficznych:

SP A
SPmax SPmax
SPmin SPmin
OFF > OFF
Segnale PWM: 5 12 95  Duty[%] Segnale PWM: 5 88 95 Duty[%]
Segnale 0-10V: 0.5 1.2 9.5 V Segnale 0-10V: 0.5 88 95 V

Wybér relacji przyrostu dodatniego lub ujemnego moze zosta¢ wykonany za pomocg menu uzytkownika:

Przyrost Dodatni Przyrost Ujemny
P P M
0-10e 01004
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2.3 Wlasciwosci elektryczne sygnatu pwm

W tabeli ponizej zostaty przedstawione wtasciwosci elekiryczne, ktére sygnat PWM musi zachowaé w ramach prawidiowego funkcjonowania:

Wiasciwosci elektryczne sygnatu PWM
Poziom nieaktywny ov
Poziom aktywny 5V -15V
Czestotliwose 100 Hz - 5000 Hz
Impedancja > 10kQ
Ponizej przedstawiono niektére przyktady:
LEXT  PuMt Viext PuM
SPA
8m
2m |
OFF > oFFl >
Segnale PWM: 5 12 (63.5) 95  Duty[%] Segnale PWM: 5 88 95 Duty[%]
SPA SPA
8m 8m
2m 2m
OFF > OFF >
Segnale 0-10v: 0.5 12 (5.39) 95 V Segnale 0-10V: 0.5 88 95 V

Rysunek 1: Model pompy z maksymalng wysokoscig cisnienia 8 metréw, ustawiony na regulacji ci$nienia roznicowego proporcjonalnego z
zewnetrznym sygnatem PWM wzrastajacym, PWM malejgcym, 0-10V wzrastajacym i 0-10V malejgcym.
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Buexr pumt BENT P
SPA SPA
100 % 100 %
25% 25 %
OFF ‘ - OFF >
Segnale PWM: 5 12 @ 95  Duty[%] Segnale PWM: 5 (165) 88 95 Duty[%]
Bext  040VE Boext  od0vd
SP A SP ‘
100 % 100 %
25% 2594 |-t
OFF —  » OFF >
Segnale 0-10V: 0.5 1.2 @ 95 V Segnale 0-10V: 0.5 88 95 V
Rysunek 2: Regulacja przy statej krzywej z zewnetrznym sygnatem PWM wzrastajacym, PWM malejacym, 0-10V wzrastajgcym i 0-10V

malejgcym.

2.4 Obliczenie sygnatow zewnetrznych pwm i 0-10 v

Formuty do okreslenia Duty i napiecia zewnetrznego sygnatu analogowego, na odcinkach uko$nych, w Scistej zalezno$ci od wybranego set-
point SP zostaty przedstawione ponizej:

Rodzaj Sygnatu EXT Duty [%] / Napiecie [V]
it D =12 + 83*(SP - Spmin) / (SPmax-Spmin)  z D = Duty sygnat EXT [%]
0-10%' V =1.2 + 8.3*(SP - Spmin) / (SPmax-Spmin)  z V = Napiecie sygnat EXT [V]
P D =5 + 83*(Spmax - SP) / (SPmax-Spmin) z D = Duty sygnat EXT [%]
0-100'4 V=0.5 + 8.3*(Spmax - SP) / (SPmax-Spmin)  z V = Napiecie sygnat EXT [V]

Formuly do okre$lenia set-point SP, na odcinkach uko$nych, w $cistej zalezno$ci od Duty i napigcia zewnetrznego sygnatu zostaty
przedstawione ponizej:

Rodzaj Sygnatu EXT Set-Point SP
Pt SP = Spmin + (SPmax-Spmin)*(D-12)/83 z D = Duty sygnat EXT [%]
0-108'4 SP = Spmin + (SPmax-Spmin)*(V-1.2)/8.3 zV = Napiecie sygnat EXT [V]
P SP = Spmax - (SPmax-Spmin)*(D-5)/83 z D = Duty sygnat EXT [%]
0-100'4 SP = Spmax - (SPmax-Spmin)*(V-0.5)/8.3 zV = Napiecie sygnat EXT [V]
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1. APXEZ KAI TPOMOI PYOMIZHZ

Ta egwrepikd anuara 0-10V kai PWM ypnaoipomololvral yia 1 dlayeipion Tou onueiou puBuiong (set-point), diapéoou evog efwrepikol
OUOTAUOTOG EAEYXOU.
H tpomotoinan Tou anueiou puBuiong diapéaou evog efwtepikol anuarog (0-10V  PWM) mpoBAémetar 6Tav opidetar évag amd Toug €€Ag
TPOTIOUG PUBUIONG:
1. ExT = PUBuion pe avahoyiki diagopikh miean, pe anpeio puBuiong H (uavopetpikd) Tou puBpiotnke amod ewrepikd ofua (0-
10V A PWM).
2. T:)EKT = P0Buion We aTabepr) diagopikn Trieon, pe anueio puBuiong H (uavouetpikd) Tou pubuiotnke amd ewrepikd orpa (0-10V
i PWM).
3. BMEXT = PUBIon Pe aTaBepr| KaUTIUAN, e aneio plBuiong Fs (Too0aTo Peiang atn uéyioTn OpIOKr KAUTTUAN) TTou puBKiaTNKE
amo efwrepikd orjua (0-10V H PWM).

2. XAPAKTHPIZTIKA TOY EZQTEPIKOY ZHMATOZ
2.1 Opia Tou e§wTEPIKOU GRPOTOS

KdBe tpdTog pubuiong TpoPAETTEl Eva eAay10TO aneio pUBUIaNG (SPmin) ki éva péyiaTo anpeio pUBPIONG (SPmax) Tou peTaBaAAeTal, Kabwg
peTapaMeTal o TpdTIOG PUBUIONG, CUNPWVA UE TOV TTaPaKATW TTivaka:

Tpéog pubpiong SPmin SPmax
T—*_’,E:-:T Hpmin=2m Hpmax = MEy10TO avopeTpikd Tou JovtéAou avTAiag
T:,E}-:T Hemin=1m Hemax = MéyioTo pavopetpikd Tou poviéAou aviAiog
By Exr Fsmin =25 % Fsmax = 100 %

2.2 Iyxéon peragl Tou onpeiou puBpiong (set-point) kai Tou E§WTEPIKOU OHPATOG

H oxéan mou uTrapyel HETAEU TOU EEWTEPIKOU GAHOTOG KAl TOU ETTIAEYUEVOU anpeiou pUBuIONG WTTopEi va £xel BeTIKA A apvnTikA alénaon Kai
TEPIYPAQETAI g,TDa TTOPAKATW YPAPAUATA:

SP A
SPmax SPmax
SPmin SPmin
OFF > OFF

Segnale PWM: 5 12 95  Duty[%] Segnale PWM: 5 88 95 Duty[%]
Segnale 0-10V: 0.5 1.2 95 V Segnale 0-10V: 0.5 88 95 V
Segnale 2hRua
Duty 2nueio Asiroupyiag

H emoyi TG oxéang We apvnTikn 1 BTk alénon umopei va yivel ammo 1o Wevol xpRaTn:

Ocemik Al§non Apvnriki Ad§non
Pt Pl
0-10ht 0-108 4
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2.3 HAekTpIkd XapaKTNPIOTIKG TOU GPHOTOS pWm

ZTOV TTAPAKATW TTiVaKA avaypagovTal T NAEKTPIKA XapakTneIoTIKG TTou TTpETTEl va éxel To opua PWM yia tTn owaoTr Aitoupyia.

HAeKTpIKG XOPAKTNPIGTIKA opaTtog PWM
Avevepyo eTTiredo ov
Evepyo emimedo 5V -15V
Zuxvotnta 100 Hz - 5000 Hz
Z0vbetn avtigTaon > 10kQ
MapakaTw avopéPoulE YepIKA TTapadeiypara:
ExT  PwMt Viext PwMi
SPA
8m
2m |
OFF > oFFl >
Segnale PWM: 5 12 (63.5) 95  Duty%] Segnale PWM: & 88 95 Duty[%]
SPA SPA
8m 8m
2m 2m
OFF - OFF -
Segnale 0-10V: 0.5 1.2 @ 9.5 V Segnale 0-10V: 0.5 88 95 V

Eikéva 1: MovréAo avrAiag e uéyiato pavouetpikd 8 pérowv, pubuiouévo atnv avaAoyikh 61a@opikn miean ue avéov eéwrepikd ana PWM,
@Bivov PWM, avéov 0-10V kar gBivov 0-10V.
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Bext pwmt Boext  PwM
SPA SPA
100 % 100 %
25% 25 %
OFF ‘ > OFF -
Segnale PWM: 5 12 @ 95  Duty[%] Segnale PWM: 5 (165) 88 95 Duty[%]
Boext o1ovt BEXT 00V
sPA SPA
100 % 100 %
‘ | 62.5 %
25% 259% |
OFF _ OFF >
Segnale 0-10V: 0.5 1.2 @ 95 V Segnale 0-10V: 0.5 88 95 V

Eikéva 2: Pu6uion atabepnc kaumoAng ue avéov e€wrepikd anua PWM, eBivov PWM, auéov 0-10V kar gBivov 0-10V.

2.4 Ymoloyiopédg Twv e§wtepikwv onpérwv PWM koi 0-10 v

Q1 100! Y10 TOV UTTOAOYIGUG TOU GnEiou AEIToupyiag kail TG TAGNS TOU EEWTEPIKOU GAPATOG, OTA KEKAIEVA TUARATA, OE GUVAPTNAN TOU
emOBupunToU onpeiou pUBuIong SP eiva:

Tomog onuarog EXT Inpeio Aeiroupyiag [%] / Taon [V]
Pt D =12 + 83*(SP - Spmin) / (SPmax-Spmin) pe D = ZApa anpeiou Aeitoupyiag EXT [%]
I-10%'+ V=1.2 +8.3*(SP - Spmin) / (SPmax-Spmin) e V = ZApa Tdong EXT [V]
Pt D =5+ 83*(Spmax - SP) / (SPmax-Spmin) pe D = ZAua onueiou Aeiroupyiag EXT [%)]
-4 V =0.5+8.3*(Spmax - SP) / (SPmax-Spmin)  con V = Tensione segnale EXT [V]

O1 1001 VIO TOV UTTOAOYIGUG TOU anueiou pubuiong SP, aTa kekAipéva TpAUaTa, ae cuvapTnan Tou anpeiou Acitoupyiag (Duty)
KaIl TNG TAONG TOU EEWTEPIKOU OApATOG, £ival:

Tumog onuarog EXT Znpueio PUBmong (Set-Point) SP
Pt SP = Spmin + (SPmax-Spmin)*(D-12)/83 pe D = ZAua anueiou Acitoupyiag EXT [%]
0-108'4 SP = Spmin + (SPmax-Spmin)*(V-1.2)/8.3 pe V = ZApa Taong EXT [V]
Pt SP = Spmax - (SPmax-Spmin)*(D-5)/83 pe D = Zua onueiou Aeimoupyiag EXT [%)]
-4 SP = Spmax - (SPmax-Spmin)*(V-0.5)/8.3 pe V = ZApa Taong EXT [V]
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1. ZASADY A MOZNOSTI NASTAVENI
Externi signaly 0-10V a PWM se mohou pouZit pro fizeni nastaveni prostfednictvim externiho fidiciho systému.

Zména nastaveni prostfednictvim externiho signalu (0-10V nebo PWM) je mozna, pokud je zvolen jeden z téchto rezim(:

1. T*—/)EHT = Nastaveni proporcionalniho diferen¢niho tlaku s hodnotou H (dynamicky tlak), ktera se stanovi pomoci externiho signalu
(0-10V nebo PWM).

2. SEXT = Nastaveni konstantniho diferenéniho tlaku s hodnotou H (dynamicky tlak), ktera se stanovi pomoci externiho signalu (0-
10V nebo PWM).

3. EEKT = Nastaveni konstantni kfivky s hodnotou Fs (procentni omezeni u kfivky maximalniho limitu), kterd se stanoveni pomoci
externiho signalu (0-10V nebo PWM).

2. VLASTNOSTI EXTERNIHO SIGNALU
2.1 Mezni hodnoty externiho signalu

KaZdy reZim nastaveni ma minimaini nastavenou hodnotu (SPmin) @ maximéalni nastavenou hodnotu (SPmax), které se méni v zavislosti na
rezimu nastaveni dle nasleduijici tabulky:

Rezim nastaveni SPmin SPmax
Tf_’,E:{T Hpmin =2 m Hpmax = Maximalni dopravni vySka &erpadla
T:,E}:T HCmin =1 m Hc max = Maximalni dopravni vySka &erpadla
RN Fsmin =25 % Fsmax = 100 %

2.2 Vztah mezi nastavenou hodnotou a externim signalem

Vztah mezi extselgnim signalem a nastavenou hodnotou miize byt zaloZen bud na rlistu anebo poklesu hodnot a je popsan nasledujicimi grafy:

SP A
SPmax SPmax
SPmin SPmin
OFF - OFF
Segnale PWM: 5 12 95  Duty[%] Segnale PWM: 5 88 95 Duty[%]
Segnale 0-10V: 0.5 1.2 9.5 V Segnale 0-10V: 0.5 88 95 V

Segnale= signél

Volba nastaveni na zakladé rlistu nebo poklesu se muze provést v uzivatelském menu:

Rust Pokles
Pt Pt
0-10% 0104
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2.3 Elektrické parametry signalu pwm

V nasledujici tabulce jsou uvedeny elektrické parametry, které musi signal PWM splfiovat pro zajiSténi spravné funkce zafizeni:

Elektrické parametry signalu PWM
Neaktivni Urover oV
Aktivni Groveri 5V-15V
Kmitocet 100 Hz - 5000 Hz
Impedance >10kQ
Nize uvadime nékolik pfikladd;
ExT  PwMt Viext PwMi
SPA
8m
2m |
OFF > oFFl >
Segnale PWM: 5 12 (63.5) 95  Duty%] Segnale PWM: & 88 95 Duty[%]
SPA SPA
8m 8m
2m 2m
OFF - OFF -
Segnale 0-10V: 0.5 1.2 @ 9.5 V Segnale 0-10V: 0.5 88 95 V

Obréazek 1: Model Cerpadla s maximalni dopravni vySkou 8 m, nastaveni s proporcionalnim diferenénim tlakem s rostoucim elektrickym
signalem PWM, klesajicim elektrickym signalem PWM, rostoucim signalem 0-10 V a klesajicim signalem 0-10 V.
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Bext pwmt Boext  PwM
SPA SPA
100 % 100 %
25% 25 %
OFF ‘ > OFF -
Segnale PWM: 5 12 @ 95  Duty[%] Segnale PWM: 5 (165) 88 95 Duty[%]
BExT O40vE Bext  0-0ve
sPA SPA
100 % 100 %
‘ | 62.5 %
25% 259% |
OFF _ OFF >
Segnale 0-10V: 0.5 1.2 @ 95 V Segnale 0-10V: 0.5 88 95 V

Obrézek 2: Nastaveni konstantni kfivky s rostoucim elektrickym signalem PWM, klesajicim elektrickym signdlem PWM, rostoucim signélem 0-
10 V a klesajicim signélem 0-10 V.

2.4 Vypocet externich signaltd PMW a 0-10 V

Vzorce k uréeni hodnoty Duty a napéti externiho analogového signalu (v Sikmych ¢astech) v zavislosti na poZzadované hodnoté SP:

Typ EXT signalu Duty [%] / Napéti [V]
Pt D =12 + 83*(SP - Spmin) / (SPmax-Spmin) s D = Duty EXT signalu [%)]
I-10%'+ V=12 +8,3*(SP - Spmin) / (SPmax-Spmin) sV = Napéti EXT signalu [V]
P D =5 + 83*(Spmax - SP) / (SPmax-Spmin) s D = Duty EXT signalu [%]
-4 V=0.5+8.3*(Spmax - SP) / (SPmax-Spmin) sV = Napéti EXT signalu [V]

Vzorce k uréeni hodnoty SP (v Sikmych &astech) v zavislosti na hodnoté Duty a napéti externiho signalu:

Typ EXT signalu Nastavena hodnota SP
it SP = Spmin + (SPmax-Spmin)*(D-12)/83 s D = Duty EXT signalu [%]
0-10%'t SP = Spmin + (SPmax-Spmin)*(V-1.2)/8.3 s V = Napéti EXT signalu [V]
iyt SP = Spmax - (SPmax-Spmin)*(D-5)/83 s D = Duty EXT signalu [%]
0-114d SP = Spmax - (SPmax-Spmin)*(V-0.5)/8.3 s V = Napéti EXT signalu [V]
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1. ZASADY A SPOSOBY NASTAVENIA

Externé signaly 0-10V a PWM sa mbZu pouZit na ovladanie nastavenej hodnoty cez externy ovlddaci systém.

Uprava nastavenej hodnoty prostrednictvom externého signalu (0-10V alebo PWM) je mozna, ak sa nastavi jeden z tychto reZimov nastavenia:
1. E)EKT = Nastavenie na proporcionalny diferencialny tlak s nastavenou hodnotou H (dynamicky tlak), ktora sa stanovi externym
signalom (0-10V o PWM).

2. LSEXT = Nastavenie na konstantny diferencialny tlak s nastavenou hodnotou H (dynamicky tlak), ktora sa stanovi externym
signalom (0-10V o PWM).

3. MEXT = Nastavenie na konstantnd krivku s nastavenou hodnotou Fs (percentuaine obmedzenie na krivke maximalneho limitu),
ktora sa stanovi externym signalom (0-10V o PWM).

2. VLASTNOSTI EXTERNEHO SIGNALU

2.1 Limity externého signélu

KaZzdy reZim nastavenia obsahuje minimélnu nastavend hodnotu (SPmin) @ maximalnu nastavenu hodnotu (SPmax), ktoré sa menia v zavislosti od
rezimu nastavenia podla nasledujlcej tabulky:

Rezim nastavenia SPmin SPmax
T/_’,E}{T Hpmin =2 m Hpmax = Maximalny dynamicky tlak modelu Cerpadla
T:,EHT Hcmin=1m Hc max = Maximalny dynamicky tlak modelu ¢erpadla
B ExT Fsmin =25 % Fsmax = 100 %

2.2 Pomer medzi nastavenou hodnotou a externym signalom

Pomer medzi externym signalom a nastavenou hodnotou méze mat pozitivny alebo negativny narast a je opisany nasledujdcimi grafmi:
SP SP

SPmax SPmax
SPmin SPmin
OFF - OFF
Segnale PWM: 5 12 95  Duty[%] Segnale PWM: 5 88 95 Duty[%]
Segnale 0-10V: 0.5 1.2 9.5 V Segnale 0-10V: 0.5 88 95 V

segnale= signal

Volbu pomeru pozitivneho alebo negativneho nérastu je mozné vykonat v uZivatelskom menu:

Pozitivny narast Negativny narast
Mt P
01041 01044
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2.3 Elektrické parametre signalu pwm

V nasledujlicej tabulke st uvedené elektrické parametre, ktoré musi signal PWM spifiat, aby sa zarugilo spravne fungovanie:

Elektrické parametre signalu PWM
Neaktivny stupen ov
Aktivny stupen 5V-15V
KmitoCet 100 Hz - 5000 Hz
Impedancia >10kQ
Dalej uvadzame niektoré priklady:
LEXT  PuMt Viext PuM
SPA
8m
2m |-
OFF > oFFl >
Segnale PWM: 5 12 (63.5) 95  Duty[%] Segnale PWM: 5 88 95 Duty[%]
sPA SPA
8m 8m
2m 2m
OFF > OFF >
Segnale 0-10V: 0.5 1.2 @ 95 V Segnale 0-10V: 0.5 88 95 V

Obrézok 1: Model ¢erpadla s maximéalnym dynamickym tlakom 8 metrov, nastaveny na riadenie proporcionalneho diferencialneho tlaku s
externym signalom PWM rastucim, PWM klesajucim, 0-10 V rastucim a 0-10 V klesajicim.
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Bext pwmt Boext  PwM
SPA SPA
100 % 100 %
25% 25 %
OFF ‘ > OFF -
Segnale PWM: 5 12 @ 95  Duty[%] Segnale PWM: 5 (165) 88 95 Duty[%]
BExT O40vE Bext  0-0ve
sPA SPA
100 % 100 %
‘ | 62.5 %
25% 259% |
OFF _ OFF >
Segnale 0-10V: 0.5 1.2 @ 95 V Segnale 0-10V: 0.5 88 95 V

Obréazok 2: Nastavenie na konStantnu krivku s externym signdlom PWM rasttcim, PWM klesajicim, 0-10 V rasticim a 0-10 V klesajucim.

2.4 Vypocet externych signalov pwm na 0-10 V

Vzorce na urenie hodnoty Duty a napétia externého analégového signalu, v Sikmych usekoch, v zavislosti od pozadovanej nastavenej hodnoty
SP su:

Typ EXT signalu Duty [%] / Napatie [V]
Pt D =12 + 83*(SP - Spmin) / (SPmax-Spmin) s D = Duty EXT signalu [%)]
I-10%'+ V=1.2 + 8.3*(SP - Spmin) / (SPmax-Spmin) sV = Napétie EXT signalu [V]
P D =5 + 83*(Spmax - SP) / (SPmax-Spmin) s D = Duty EXT signalu [%]
-4 V' =0.5+8.3*(Spmax - SP) / (SPmax-Spmin) sV = Napétie EXT signalu [V]

Vzorce na uréenie nastavenej hodnoty SP, v Sikmych Usekoch, v zavislosti od hodnoty Duty a napétia externého signalu su:

Typ EXT signalu Nastavena hodnota SP
it SP = Spmin + (SPmax-Spmin)*(D-12)/83 s D = Duty EXT signalu [%]
0-10%'t SP = Spmin + (SPmax-Spmin)*(V-1.2)/8.3 s V = Napatie EXT signalu [V]
iyt SP = Spmax - (SPmax-Spmin)*(D-5)/83 s D = Duty EXT signalu [%]
0-114d SP = Spmax - (SPmax-Spmin)*(V-0.5)/8.3 s V = Napatie EXT signalu [V]
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1. AYARLAMA ILKELERIi VE MODLARI

0-10V ve PWM dis sinyalleri, harici bir kontrol sistemi araciligiyla ayar noktasini (set-point) yénetmek igin kullanilabilir.

Asagidaki ayarlama modlarindan birinin diizenlenmis oldugu durumlarda, bir dis sinyal (0-10V veya PWM) aracilijiyla ayar noktasinin
degistirilmesi éngéralir:
1. Wexr = Dis sinyalden (0-10V veya PWM) dlzenlenen ayar noktasi H (basma yliksekligi) ile oransal diferansiyel basingli
ayarlama.
2. T:)EKT = Dis sinyalden (0-10V veya PWM) diizenlenen ayar noktasi H (basma yiiksekligi) ile sabit diferansiyel basingli ayarlama.

3. EEKT = Dis sinyalden (0-10V veya PWM) diizenlenen ayar noktasi Fs (maksimum limit egrisi (izerinde reduksiyon ylizdesi) ile
sabit egrili ayarlama.

2. DIS SINYAL OZELLIKLERI

2.1 Dig sinyal limitleri

Her ayarlama modu, asagidaki tabloya gére ayarlama modu degistiginde degisen bir minimum ayar noktasi (SPmin) ve bir maksimum ayar
noktas! (SPmax) 6ngorir:

Ayarlama modu SPmin SPmax
TL’,E}-{T Hpmin =2 m Hpmax = Pompa modelinin maksimum basma yliksekligi
T:,E}-{T Hemin=1m | HC max= Pompa modelinin maksimum basma yliksekligi
B Ext Fsmin = % 25 Fsmax = % 100

2.2 Ayar noktasi ve dig sinyal arasindaki iligki

Dis sinyal ile dsl']lzaenlenen ayar noktasi arasinda mevcut olan iligki, pozitif veya negatif artigh olabilir ve asagidaki grafiklerle tanimlanmaktadir:
SP

SPmax SPmax
SPmin SPmin
OFF - OFF + +
Segnale PWM: 5 12 95  Duty[%] Segnale PWM: 5 88 95 Duty[%]
Segnale 0-10V: 0.5 1.2 9.5 V Segnale 0-10V: 0.5 88 95 V

Sengale=sinyal

Pozitif veya negatif artigli iligkinin segimi kullanict mendsiinden yapilabilir:

Pozitif artig Negatif artis
Py Mt M
010"t 01044
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2.3 Pwm sinyalinin elektrik 6zellikleri

Asagidaki tabloda, PWM sinyalinin dogru sekilde islemek amaciyla uymasi gereken elektriksel 6zellikler belirtilmistir:

PWM sinyalinin elektriksel 6zellikleri
Aktif olmayan seviye ov
Aktif seviye 5V -15V
Frekans 100 Hz - 5000 Hz
Empedans > 10kQ
Asagida bazi drnekler verilmistir:
LEXT  PuMt Viext PuM
SPA
8m
2m |
OFF > oFFl >
Segnale PWM: 5 12 (63.5) 95  Duty[%] Segnale PWM: 5 88 95 Duty[%]
SPA SPA
8m 8m
2m 2m
OFF > OFF >
Segnale 0-10v: 0.5 12 (5.39) 95 V Segnale 0-10V: 0.5 88 95 V

Sekil 1: Artan PWM, azalan PWM, artan 0-10V ve azalan 0-10V dis sinyal ile oransal diferansiyel basingli ayarlama (izerinde diizenlenmis, 8
metre maksimum basma yiksekligi ile pompa modeli.
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OFF

Segnale 0-10V:
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TURKCE

BoeExt  PWME

SP‘

OFF -
Segnale PWM: 5 (46.5) 88 95 Duty[%]

BuExT 040V
SPA

100 %

25% |

OFF

-
Segnale 0-10V: 0.5 8.8 95 Vv

Sekil 2: Artan PWM, azalan PWM, artan 0-10V ve azalan 0-10V dis sinyal ile sabit egrili ayarlama.

2.4 Pwm ve 0-10 v dig sinyallerin hesaplanmasi

Elde edilmesi istenen ayar noktasina SP bagli olarak, egik hatlarda, Duty ve dis analog sinyal gerilimini belirlemek igin formiller;

EXT Sinyal tipi Duty [%] / Gerilim [V]
it D =12 + 83*(SP - Spmin) / (SPmax-Spmin) D = Duty sinyal EXT [%]
0-10%'t V=1.2 + 8.3*(SP - Spmin) / (SPmax-Spmin) V= Sinyal gerilimi EXT [V]
Pl D =5+ 83*(Spmax - SP) / (SPmax-Spmin) D = Duty sinyal EXT [%)]
-1 V=0.5+8.3*(Spmax - SP) / (SPmax-Spmin) V= Sinyal gerilimi EXT [V]]

Duty ve dis sinyal gerilimine gére egik hatlarda ayar noktasinin SP belirlenmesi igin formiiller:

EXT Sinyal tipi Set-Point SP
Pt SP = Spmin + (SPmax-Spmin)*(D-12)/83 D = Duty sinyal EXT [%)]
0-10%"t SP = Spmin + (SPmax-Spmin)*(V-1.2)/8.3 V = Sinyal gerilimi EXT [V]
iyt SP = Spmax - (SPmax-Spmin)*(D-5)/83 D = Duty sinyal EXT [%)]
-0 SP = Spmax - (SPmax-Spmin)*(V-0.5)/8.3 V = Sinyal gerilimi EXT [V]]
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1. REGULESANAS PRINCIPI UN REZIMI

0-10V un PWM argjos signalus var izmantot iestatljuma punkta vadisanai ar argju vadibas sistému.

lestatliuma punkta mainiSana ar aréju signalu (0-10V vai PWM) ir iespéjama, ja ir iestatits viens no $adiem reguléSanas rezimiem:
1. M»EKT = Proporcionala diferenciala spiediena reguléSana, iestatijuma punktu H (galva) iestatot ar argju signalu (0-10V vai PWM).
2. T:»EKT = Konstanta diferenciala spiediena regulé3ana, iestatjuma punktu H (galva) iestatot ar aréju signalu (0-10V vai PWM).

3.T1)EHT = ReguléSana ar konstantu [tkni, iestatljuma punktu Fs (procentudlais samazindjums maksimala ierobezojuma Ikné)
iestatot ar aréju signalu (0-10V vai PWM).

2. AREJA SIGNALA RAKSTURLIELUMI
2.1 Aréja signala ierobezojumi

Katram reguléSanas reZimam ir minimalais iestatijuma punkts (SPmin) un maksimalais iestatijuma punkts (SPmax), kas mainas, mainoties
regulédanas rezimam atbilstosi tabulai:

Regulésanas rezims SPmin SPmax
Tf_’,E}{T Hpmin =2 m Hpmax = Sikna modela maksimala galva
T:,E}-:T Hemin=1m Hcmax = Stkna modela maksimala galva
B Exr Fsmin = 25 % Fsmax = 100 %

2.2 lestatijuma punkta un aréja signala attieciba

Attieciba starpsé;__r;éjo signalu un iestattjuma punktu var bat pozitivi pieaugo3a vai negativi pieaugo3a, ka paradits turpmakajos attélos:
SP

SPmax SPmax
SPmin|— SPmin
OFF > OFF
Segnale PWM: 5 12 95  Duty[%] Segnale PWM: 5 88 95 Duty[%]
Segnale 0-10V: 0.5 1.2 95 Vv Segnale 0-10V: 0.5 88 95 V

segnale PWM= PMW signals
segnale 0-10V= 0-10V signals

Izveleties pozitivi vai negativi pieaugosu attiecibu var lietotaja izvelné:

Pozitivi pieaugoss Negativi pieaugoss
Pyt W Md
-0t 010
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2.3 Pwm signala elektriskie raksturlielumi

Turpmakaja tabula ir redzami elektriskie rakturlielumi, kuriem PWM signalam ir jaatbilst, lai pareizi darbotos:

Pwm signala elektriskie raksturlielumi
Neaktivais [Tmenis oV
Aktivais limenis 5V -15V
Frekvence 100 Hz - 5000 Hz
Impedence > 10kQ
Turpmak dazi pieméri:
ExT  PumMt Viext P

OFF > orFl__ >
Segnale PWM: 5 12 @ 95  Duty[%] Segnale PWM: 5 88 95 Duty[%]
Vexr  oiove ZExt 040vd
SPA SPA
sm 8m

2m

OFF OFF

- |
Segnale 0-10v: 0.5 1.2 (5.35) 9.5 V Segnale 0-10V: 0.5 (@.65)8.8 9.5 V

1. attéls: Sikna modelis ar 8 metru maksimalo galvu, iestatita requlésana ar proporcionalo diferencialo spiedienu ar pieaugoSu PWM aréjo
signalu, kritoSu PWM, pieaugosu 0-10V un kritosu 0-10V.
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Duexr Pt BEXT  PWME
SPA SPA
100 %
25%
OFF ? - OFFL >
Segnale PWM: 5 12 @ 95  Duty[%] Segnale PWM: 5 88 95 Duty[%]
Boext 0iovt BExt 00V
sPA sPA
100 % 100 %
25% |- 259 |-
OFF > oFFl__ >
Segnaie 0-10v: 0.5 1.2 (5.38) 9.5 V Segnale 0-10V: 0.5 88 95 V

2. attéls: ReguléSana ar konstantu likni ar pieaugoSu PWM &réjo signalu, kritoSu PWM, pieaugo$u 0-10V un kritoSu 0-10V.

2.4 Aréja pwm un 0-10 v signala aprékinasana

Formulas aréja analoga signala darbibas laika un sprieguma noteik$anai slipraksta iedalas atkariba no vélama iestatijuma punkta ir $adas.

Argja signala veids Darbibas laiks [%] / spriegums [V]
P e D =12 + 83*(SP - Spmin) / (SPmax-Spmin)  kur D = aréja sign. darb. laiks [%]
0-10%'t V=1,2 +8,3*(SP - Spmin) / (SPmax-Spmin)  kur V = aréja sign. spriegums [V]
Py D =5 + 83*(Spmax - SP) / (SPmax-Spmin) kur D = argja sign. darb. laiks [%]

(
-0 4 V=0.5+8.3*(Spmax - SP) / (SPmax-Spmin)  kur V = argja sign. spriegums [V]

Formulas iestattjuma punkta SP noteikanai slipraksta iedalas atkariba no aréja signala darbibas laika un sprieguma ir $adas:

Aréja signala veids lestat. punkts SP
ket SP = Spmin + (SPmax-Spmin)*(D-12)/83 kur D = argja sign. darb. laiks [%)]
=104+ SP = Spmin + (SPmax-Spmin)*(V-1.2)/8.3 kur V = aréja sign. spriegums [V]
Py SP = Spmax - (SPmax-Spmin)*(D-5)/83 kur D = aréja sign. darb. laiks [%]
-0 SP = Spmax - (SPmax-Spmin)*(V-0.5)/8.3 kur V = aréja sign. spriegums [V]
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1. REGULIAVIMO PRINCIPAI IR BUDAI

0-10 V ir PWM iSoriniai signalai naudojami norint valdyti nuostatj su iSorine valdymo sistema.

Nuostacio pakeitimas iSoriniu signalu (0-10 V arba PWM) yra numatytas tuomet, kai nustatomas vienas i$ $iy reguliavimo rezimy;
1. I5ExT = reguliavimas esant proporcingam skirtuminiam slégiui su nuostaciu H (vandens stulpelio aukstis), nustatytu iSoriniu
signalu (0-10 V arba PWM).
2. L5SEXT = reguliavimas esant pastoviam skirtuminiam slégiui su nuostaciu H (vandens stulpelio aukstis), nustatytu iSoriniu signalu
(0-10 V arba PWM).
3. %EXT = reguliavimas esant pastoviai kreivei su nuostaciu Fs (sumazéjimo procentinis dydis maksimalios ribos kreivéje) (0-10 V
arba PWM).

2. ISORINIO SIGNALO SAVYBES

2.1 ISorinio signalo ribos

Kiekvienam reguliavimo rezimui yra numatytas minimalus nuostatis (Spmin)min) ir maksimalus nuostatis (Spmax),max), kuris kei€iasi pasikeitus
reguliavimo reZimui, kaip nurodyta sekancioje lenteléje:

Reguliavimo SPmin SPmax
rezimas
o Hpmax = maksimalus siurblio modelio vandens stulpelio
Tf"_/,EHT Hpmin=2m aukstis
T:,E}:T Hemin=1m | Hcmax = maksimalus siurblio vandens stulpelio aukstis
T ExT FSF”‘E; 25 Fmax = 100 %

2.2 Nuostacio ir iSorinio signalo reguliavimas

Santykis tarp ig%rinio signalo ir nustatyto nuostacio gali bati teigiamo arba neigiamo didéjimo bei yra apradytas sekanciuose grafikuose:
SP

SPmax SPmax
SPmin SPmin
OFF - OFF
Segnale PWM: 5 12 95  Duty[%] Segnale PWM: 5 88 95 Duty[%]
Segnale 0-10V: 0.5 1.2 9.5 VvV Segnale 0-10V: 0.5 88 95 V

Segnale PWM: PWM signalas
Segnale 0-10V: 0-10 V signalas

Teigiamo arba neigiamo didéjimo santykis gali bti pasirinktas naudotojo meniu:

Teigiamas didéjimas | Neigiamas didéjimas
Pyt P
-0t 010
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2.3 PWM signalo elektros savybés

Sekancioje lenteléje pateikiamos elektros savybés, kurias PWM signalas turi atitikti tam, kad tinkamai veikty:

PWM signalo elektros savybés
Neaktyvus lygis ov
Aktyvus lygis 5-15V
Daznis 100-5000 Hz
Varza >10kQ
Toliau pateikiami kai kurie pavyzdziai:
ExT Pyt Viext PuM
SPA
8m
2m
OFF > OFF ; >
Segnale PWM: 5 12 @ 95  Duty[%] Segnale PWM: 5 88 95 Duty[%]
SPA SPA
8m 8m

2m

OFF OFF

- g
Segnale 0-10v: 0.5 1.2 (5.35) 9.5 V Segnale 0-10v: 0.5 (3.65) 88 9.5 V

Paveikslas 1: Siurblio modelis su maksimaliu 8 metry vandens stulpelio auksciu, nustatytu surequliavus esant skirtuminiam proporcingam slégiui
su didéjanciu PWM, mazéjanciu PWM, didéjanciu 010 V ir mazéjanciu 010 V iSoriniu signalu.
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-
BLENT  PwMe BoexT P
SPA SPA
100 % 100 %
25% 25%
OFF ‘ - OFF >
Segnale PWM: 5 12 @ 95  Duty[%] Segnale PWM: 5 (165) 88 95 Duty[%]
Tl,E}{T D'1DI\I'IT Tl,E}:T |:|‘1D|"."'*
SP A SP A
100 % 100 %
@s»|-
25% 259 |-
OFF > OFF >
Segnale 0-10V: 0.5 1.2 @ 95 V Segnale 0-10V: 0.5 88 95 V
Paveikslas 2: Reguliavimas esant pastoviai kreivei su didéjanc¢iu PWM, maZéjanciu PWM, didéjanciu 0—10 V ir maZéjanciu 0-10 V iSoriniu

signalu.

2.4 PWM ir 0-10 V i$oriniy signaly skai¢iavimas

ISorinio analoginio signalo ,Duty* ir jfampai apskaiciuoti jstrizuose ruozuose, atsizvelgiant | pageidaujamg nuostat| SP, naudojamos tokios
formulés:

EXT signalo tipas Duty [%] / itampa [V]
it D =12 + 83*(SP - Spmin) / (SPmax-Spmin) kai D = EXT signalo ,Duty” [%]
0-108'4 V=1.2 + 8.3*(SP - Spmin) / (SPmax-Spmin)  kai V = EXT signalo jtampa [V]
Pt D =5+ 83*(Spmax - SP) / (SPmax-Spmin) kai D = EXT signalo ,Duty” [%)]

(
0-100'4 V=0.5 + 8.3*(Spmax - SP) / (SPmax-Spmin)  kai V = EXT signalo jtampa [V]

Nuostadiui SP apskaiCiuoti jstrizuose ruoZuose, atsizvelgiant j iSorinio signalo ,Duty” ir jtampa, naudojamos tokios formulés:

EXT signalo tipas SP nuostatis
it SP = Spmin + (SPmax-Spmin)*(D-12)/83 kai D = EXT signalo ,Duty” [%]
I-10%'+ SP = Spmin + (SPmax-Spmin)*(V-1.2)/8.3 kai V = EXT signalo jtampa [V]
Pl SP = Spmax - (SPmax-Spmin)*(D-5)/83 kai D = EXT signalo ,Duty” [%]
0-108'd SP = Spmax - (SPmax-Spmin)*(V-0.5)/8.3 kai V = EXT signalo jtampa [V]
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1. PRINCIPIOS E MODOS DE REGULAGAO
Os sinais externos 0-10V e PWM podem ser utilizados a fim de gerir o set-point através de um sistema de controlo externo.

A modificagdo do set-point através de um sinal externo (0-10V ou PWM) esta prevista no caso em que se programe uma das seguintes
modalidades de regulacéo:
1. E»EKT = Regulag&o com press&o diferencial proporcional com set-point H (altura manométrica) programado por sinal externo (0-
10V ou PWM).
2. T:EKT = Regulagao com presséo diferencial constante com set-point H (altura manométrica) programado por sinal externo (0-10V
ou PWM).
3. Tl)EHT = Regulagdo com curva constante com set-point Fs (percentagem de redugdo em curva limite méxima) programado por
sinal externo (0-10V ou PWM).

2. CARACTERISTICAS DO SINAL EXTERNO

2.1 Limites do sinal externo

Cada modalidade de regulag&o prevé um set-point minimo (SPmin) € um set-point maximo (SPmax) que varia com o variar da modalidade de
regulacdo de acordo com a tabela seguinte:

M‘:g;'l'lf::;ode SPmin SPmax
Viext Homn =2 m Hpmax = Maxima alturabgnniggmetrlca do modelo de
— o Hcmax = Maxima altura manométrica do modelo de
T=Ext Hemn=1m b
T ExT FSr”‘Q; 25 Fsmex = 100 %

2.2 Relagao entre set-point e sinal externo

Arelagao entrg sinal externo e set-point programado pode ser de incremento positivo ou negativo e esta descrita nos graficos seguintes:
P SP

SPmax SPmax
SPmin SPmin
OFF > OFF
Segnale PWM: 5 12 95  Duty[%] Segnale PWM: 5 88 95 Duty[%]
Segnale 0-10V: 0.5 1.2 9.5 V Segnale 0-10V: 0.5 88 95 V
SPmax  SPmin  Sinal

A escolha da relagao de incremento positivo ou negativo pode ser realizada do menu utilizador:

Incremento Positivo

Incremento Negativo

Pt

Pt

0-10'¢

0104 4
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2.3 Caracteristicas eléctricas do sinal pwm

Na tabela que segue s&o referidas as caracteristicas eléctricas que o sinal PWM deve respeitar para um funcionamento correto:

Caracteristicas eléctricas sinal PWM
Nivel inactivo ov
Nivel activo 5V -15V
Frequéncia 100 Hz - 5000 Hz
Impedéancia > 10kQ
A seguir s&o referidos alguns exemplos:
ext  pumt Viext PwM
SPA
8m
2m |
OFF > OFF >
Segnale PWM: 5 12 @ 95  Duty[%] Segnale PWM: 5 88 95 Duty[%]
Vexr  oave Vet 040vs
SPA SPA
8m 8m
2m 2m
OFF - OFF >
Segnale 0-10V: 0.5 1.2 @ 95 V Segnale 0-10V: 0.5 88 95 V

Figura 1: Modelo bomba com méxima alfura manométrica 8 metros, programado em regulagdo com presséo diferencial proporcional com sinal
externo PWM crescente, PWM decrescente, 0-10V crescente e 0-10V decrescente.
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Bext pwmt Boext  PwM
SPA SPA
100 % 100 %
25% 25 %
OFF ‘ > OFF -
Segnale PWM: 5 12 @ 95  Duty[%] Segnale PWM: 5 (165) 88 95 Duty[%]
Boext o1ovt BEXT 00V
sPA SPA
100 % 100 %
‘ | 62.5 %
25% 259% |
OFF _ OFF >
Segnale 0-10V: 0.5 1.2 @ 95 V Segnale 0-10V: 0.5 88 95 V

Figura 2: Regulagédo com curva constante com sinal externo PWM crescente, PWM decrescente, 0-10V crescente e 0-10V decrescente.

2.4 Calculo dos sinais externos pwm e 0-10 v

As formulas para determinar o Duty e a tensao do sinal analdgico externo, nas partes obliquas, em fungéo do set-point desejado SP sao:

Tipo Sinal EXT Duty [%] / Tensao [V]
it D =12 + 83*(SP - Spmin) / (SPmax-Spmin)  com D = Duty sinal EXT [%]
0-10%'t V=1.2 +8.3*(SP - Spmin) / (SPmax-Spmin)  com V = Tens&o sinal EXT [V]
Pl D =5+ 83*(Spmax - SP) / (SPmax-Spmin) com D = Duty sinal EXT [%)]

(
-1 V=0.5+8.3*(Spmax - SP) / (SPmax-Spmin)  com V = Tens&o sinal EXT [V]

As formulas para determinar o set-point SP, nas partes obliquas, em fungao do Duty e da tens&o do sinal externo sao:

Tipo Sinal EXT Set-Point SP
Pt SP = Spmin + (SPmax-Spmin)*(D-12)/83 com D = Duty sinal EXT [%)]
0-10%"t SP = Spmin + (SPmax-Spmin)*(V-1.2)/8.3 com V = Tens&o sinal EXT [V]
iyt SP = Spmax - (SPmax-Spmin)*(D-5)/83 com D = Duty sinal EXT [%)]
-0 SP = Spmax - (SPmax-Spmin)*(V-0.5)/8.3 com V = Tens&o sinal EXT [V]
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1. MPUHUUMNBI U METOAbI PEFYJIMPOBAHUA

BrewHwe curtansl 0-10 B v WM moryT ncnonb3oBaThCs 4715 YpaBneHns 3agaHHbIM 3Ha4EHUEM Yepes BHELLHIOW CUCTEMY YrpaBneHus.

MameHeHne 3afjaHoro 3HaveHms BHelwHUM curHanom (0-10B umm LWAM) npeaycmoTpeHo, ecnv YCTaHOBMEH OAMH U3 CHEAYIOLLMX PEXMMOB
perynupoBaHus:

1. exr = PerynupoBka NpoMopLMOHaNbHOTO Nepenasa AaBneHust ¢ 3afaHHbIM 3HadveHnem H (Hamop), ycTaHaBnuBaembiM
BHeLUHUM curHanom (0-10 B unn LKM).

2. BExT = PerynupoBka MOCTOSHHOMO nepenage AaBneHUst C 3aAaHHbIM 3HayeHueM H (Hanop), ycTaHaBnMBAeMbIM BHELUHWM
curHanom (0-10 B umm WKM).

B.Tl»EKT = PerynupoBka NOCTOSHHOM KPWBOW C 3afaHHbIM 3HA4YeHWEeM FS (MPOLIEHT CHKEHMS MO MakCUMarbHOW MpesensHON
KPMBOW), ycTaHaBNMBaeMbIM BHeLLHUM curHanom (0-10 B unwm LWIAM).

2. XAPAKTEPUCTWUKW BHELUHEIO CUTHANA

2.1 lpepen BHelwHero curHana

Kaxnablii pexxum perynmpoBkn UMeeT MHUMarbHOe 3afjaHHoe 3HaveHue (SPmin) u MakcumanbHoe 3afaHHoe 3HaveHne (SPmax), koTopble
BapbMPYIOTCA NMpU M3MEHEHWW PEXIMA PETYNIMPOBKIA B COOTBETCTBIW CO CReaytoLen Tabnuuen:

Pexum perynupoBku SPmin SPmax
T/_’,E}{T Hpmin=2m | Hpmax = Mogenb Hacoca ¢ MakcuMarnbHbIM Hanopom
=ex Hcmin=1m | Hcmax = Mogenb Hacoca ¢ MakcumarnbHbIM HanopoMm
B ExT Fsmin = 25 % Fsmax = 100 %

2.2 OTHoWeHMe mexay 3agaHHbIM 3Ha4eHUeM U BHELWHUM CUTHaNIoM

OTHOLLEHNE MEXY BHELUHAM CUTHANIOM 1 38AaHHbIM 3HAYEHUEM MOXKET ObiTb NOMOXMTENbHBIM U OTPULATENBHBIM W OMUCHIBAETCS
creayoLLmMMm1 rpadukamu:
SP

SPA

SPmax SPmax
SPmin SPmin
OFF > OFF
Segnale PWM: 5 12 95  Duty[%] Segnale PWM: 5 88 95 Duty[%]
Segnale 0-10V: 0.5 1.2 95 Vv Segnale 0-10V: 0.5 88 95 V

segnale= cueHan
PWM= LM

Bbl60p OTHOLLEHWA C NONOXUTENBHBbIM U OTpULATENBHBIM POCTOM MOXHa OCYLLECTBUTb C MEHIO NOJb30BaTENA:

MonoxutensHbIN OTpuuatenbHbIi
poct poct
Pt Pyt
0-10% 0-108
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2.3 Onektpuyeckue xapakrepuctuku LUWM-curnana

B crnepytoelt Tabnuue nokasaHbl SNEKTPUYECKNE XapaKTEPUCTUKM, KOTOPLIM AOIMKeH CO0TBeTCTBOBATL LLUIM-CcurHan ans npaBumibHoI
paboThbl:

AnekTpuyeckue xapakrepmctuku LUAM-curHana
HeakTuBHbIN YpOBEHD 0B
AKTWBHbI YpOBEHb 5B - 15B
Yacrota 100 Ny — 5000 My
lNonHoe conpoTuBnexne > 10kQ
BoT HekoTOpbIe NpyUMepbI:
Viexr pumit Vexr Pumb
SPA
8m
2m |-
OFF > OFF ; >
Segnale PWM: 5 12 @ 95  Duty[%] Segnale PWM: 5 88 95 Duty[%]
Viext oaovt Viexr o10ve
SPA SPA
8m 8m
2 m |- 2 m
OFF > OFF

-
Segnale 0-10v: 0.5 1.2 (5.35) 9.5 V Segnale 0-10v: 0.5 (3.65)88 9.5 V

PucyHok 1: Modenb Hacoca ¢ MakcumarbHbIM Hanopom 8 Mempos, HaCMPOEeH Ha NPONOPUUOHabHOE peaynuposaHue nepenada 0agneHus ¢
gospocmarouium LLINM-cueHanom, Huznadarowum LLNM-cueHanom, ¢ eo3pocmarowjum cueHanom 0-10B u ¢ Husnadarouwum cueHanom 0-10B.
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Bext pwmt Boext  PwM
SPA SPA
100 % 100 %
25% 25 %
OFF ‘ > OFF -
Segnale PWM: 5 12 @ 95  Duty[%] Segnale PWM: 5 (165) 88 95 Duty[%]
BExT O40vE Bext  0-0ve
sPA SPA
100 % 100 %
‘ | 62.5 %
25% 259% |
OFF _ OFF >
Segnale 0-10V: 0.5 1.2 @ 95 V Segnale 0-10V: 0.5 88 95 V

Puc 2: Peaynuposka ¢ nocmosiHHoU Kpusol ¢ gHewHuM eo3pocmarowjum LLINM-cueHanom, Husnadarouwjum LLIVIM-cueHanom, ¢ eo3pocmaroujum
cueHanom 0-10B u ¢ Husnadarouwum cuzHanom 0-10B.

2.4 Pacyet BHewHux curqanos LLIAM u 0-10 B

®opmynbl A4ns onpegenexus ko duuMeHTa 3anofiHeHUs U HaNPsHKeHUs! BHELHEro aHanoroBoro CUrHana Ha HakMoHHbIX y4acTkax B
COOTBETCTBUM C TpebyeMbIM 3aaHbIM 3HaveHnem SP:

Tun BHeLWHero curHana KoadpmumeHT 3anonnenus [%] / Hanpsikenue [B]
it D =12 + 83*(SP - Spmin) / (SPmax-Spmin) D = BHeLw. curHan koad. 3anonHeHus [%)
0-10%'t V=1.2 + 8.3*(SP - Spmin) / (SPmax-Spmin) V= BHew. CurHan HanpsixeHus [B]
Pl D =5+ 83*(Spmax - SP) / (SPmax-Spmin) con D = BHeww. curHan koad. 3anonHexus [%)]

(
-1 V=0.5+8.3*(Spmax - SP) / (SPmax-Spmin) V= BHew. CurHan HanpshxeHus [B]

Oopmyribl Ans onpegenexms 3a4aHoro 3HayeHust SP Ha KOChIX y4acTkax Mo koaduLMEHTY 3anofHeHUs U HaNPsiKEHUI0 BHELLHEro curHana:

Tun BHelwHero curHana 3apaHoe 3HauyeHue SP
Mt SP = Spmin + (SPmax-Spmin)*(D-12)/83 D = BHeLL. curHan koad. 3anonHeHus [%)]
0-10%"t SP = Spmin + (SPmax-Spmin)*(V-1.2)/8.3 V = BHeww. CurHan HanpskeHust [B]
iyt SP = Spmax - (SPmax-Spmin)*(D-5)/83 D = BHeLw. curHan koad. 3anonHexus [%)
-0 SP = Spmax - (SPmax-Spmin)*(V-0.5)/8.3 V = BHeww. CurHan HanpskeHus [B]
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1. PERIAATTEET JA SAATOTILAT

Ulkoisia signaaleja 0-10 V ja PWM voidaan kayttaa asetusarvojen hallintaan ulkoisen valvontajarjestelman kautta.

Asetusarvon muutos ulkoisen signaalin (0-10 V tai PWM) kautta on kaytossa asetettaessa yksi seuraavista saatétiloista:
1. exr = Suhteellinen paine-erosaatd asetusarvolla H (nostokorkeus), joka on asetettu ulkoisella signaalilla (0-10 V tai PWM).
2 Bex = Vakiopaine-erosaatd asetusarvolla H (nostokorkeus), joka on asetettu ulkoisella signaalilla (0-10 V tai PWM).

3. Tl»EHT = Vakiokayrasaato asetusarvolla Fs (vahennysprosentti kdyran maksimirajasta), joka on asetettu ulkoisella signaalilla (0-10
V tai PWM).

2. ULKOISEN SIGNAALIN OMINAISUUDET

2.1 Ulkoisen signaalin rajat

Jokaiseen s&atdtilaan siséltyy minimiasetusarvo (SPmin) ja maksimiasetusarvo (SPmax), jotka vaihtelevat séatétilasta riippuen, kuten seuraavassa
taulukossa on esitetty:

Saatotila SPmin SPmax

Tf_’,E}{T Hpmin=2m Hpmax = Pumppumallin maksiminostokorkeus
T:,E:-:T Hemin=1m Hcmax = Pumppumallin maksiminostokorkeus
By Exr Fsmin = 25 % Fsmax = 100 %

2.2 Asetusarvon ja ulkoisen signaalin vélinen suhde

Ulkoisen signaalin ja asetetun asetusarvon vélinen suhde voi muodostua positiivisesta tai negatiivisesta lisdyksesta. Se esitetddn seuraavissa
kaavioissa:

SP A SP A
SPmax SPmax
SPmin SPmin
OFF > OFF
Segnale PWM: 5 12 95  Duty[%] Segnale PWM: 5 88 95 Duty[%]
Segnale 0-10V: 0.5 1.2 95 Vv Segnale 0-10V: 0.5 88 9.5 V

segnale=signaali

Suhde positiivisella tai negatiivisella lisdyksella voidaan valita kayttajavalikosta:

Positiivinen lisdys Negatiivinen liséys
Pyt P
0101 o
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2.3 PWM-signaalin sahkdiset ominaisuudet

Seuraavassa taulukossa annetaan sahkdiset ominaisuudet, joita PWM-signaalin tulee noudattaa, jotta toiminta on asianmukaista:

PWM-signaalin sahkdiset ominaisuudet
Ei-aktiivinen taso ov
Aktiivinen taso 5V-15V
Taajuus 100 Hz -5 000 Hz
Vastus >10kQ
Seuraavassa on joitakin esimerkkeja:
LEXT  PuMt Viext PuM
SPA
8m
2m |
OFF > OFF >
Segnale PWM: 5 12 (63.5) 95  Duty[%] Segnale PWM: 5 88 95 Duty[%]
SPA SPA
8m 8m
2m 2m
OFF > OFF >
Segnale 0-10V: 0.5 1.2 @ 95 V Segnale 0-10V: 0.5 88 95 V

Kuva 1: Pumppumalli 8 metrin maksiminostokorkeudella, joka on asetettu suhteellisella paine-eroséédélla ulkoisella kasvavalla PWM-signaalilla,
laskevalla PWM-signaalilla, kasvavalla 0-10 V:n signaalilla ja laskevalla 0-10 V:n signaalilla.
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-
Buext Pumt BExT  PMb
SPA SPA
100 % 100 %
25% 25%
OFF ‘ - OFF >
Segnale PWM: 5 12 @ 95  Duty[%] Segnale PWM: 5 (165) 88 95 Duty[%]
Boext o1ovt BEXT 00V
SP A SP A
100 % 100 %
@3B|
25% 259 |-
OFF > OFF | >
Segnale 0-10V: 0.5 1.2 @ 95 V Segnale 0-10V: 0.5 88 95 V
Kuva 2: Vakiokdyrésaaté ulkoisella kasvavalla PWM-signaalilla, laskevalla PWM-signaalilla, kasvavalla 0-10 V:n signaalilla ja laskevalla 0-10

V:n signaalilla

2.4 Ulkoisten signaalien PWM ja 0-10 V laskelma

Seuraavassa annetaan kaaviot, jotka maérittavat ulkoisen analogisen signaalin tuottopisteen ja jannitteen kaltevilla osuuksilla halutun
asetusarvon SP mukaan:

EXT-signaalin tyyppi Tuottopiste [%] / Jannite [V]
it D =12 + 83*(SP - Spmin) / (SPmax-Spmin)  jossa D = EXT-signaalin tuottopiste [%)]
0-10%' V=12 +8,3*(SP - Spmin) / (SPmax-Spmin)  jossa V = EXT-signaalin jénnite [V]
P D =5 + 83*(Spmax - SP) / (SPmax-Spmin) jossa D = EXT-signaalin tuottopiste [%)]
0-100'4 V=0.5+ 8.3*(Spmax - SP) / (SPmax-Spmin)  con V = Tensione segnale EXT [V]

Seuraavassa annetaan kaaviot, jotka maérittavat ulkoisen signaalin asetusarvon SP kaltevilla osuuksilla tydpisteen ja jannitteen mukaan:

EXT-signaalin tyyppi Asetusarvo SP
it SP = Spmin + (SPmax-Spmin)*(D-12)/83 jossa D = EXT-signaalin tuottopiste [%)]
I-10%'+ SP = Spmin + (SPmax-Spmin)*(V-1.2)/8.3 jossa V = EXT-signaalin jannite [V]
Pl SP = Spmax - (SPmax-Spmin)*(D-5)/83 jossa D = EXT-signaalin tuottopiste [%)]
0-100'4 SP = Spmax - (SPmax-Spmin)*(V-0.5)/8.3 jossa V = EXT-signaalin jannite [V]
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1. NACELA IN NACINI REGULIRANJA

Zunanji signali 0-10V in PWM so uporabljeni z namenom upravljanja Zelene vrednosti s pomogjo zunanjega nadzornega sistema.

Sprememba Zelene vrednosti s pomo€jo zunanjega signala (0-10V ali PWM) je predvidena, Ce je nastavlien eden od spodnjih nacinov
reguliranja;
1. E)EKT = Reguliranje s sorazmernim diferenénim tlakom z Zeleno vrednostjo H (sesalna viSina), nastavljeno z zunanjim signalom
(0-10V ali PWM).
2. T:)EKT = Reguliranje s konstantnim diferenénim tlakom z Zeleno vrednostjo H (sesalna viina), nastavljeno z zunanjim signalom
(0-10V ali PWM).
B.Tl»EH'T = Reguliranje s konstantno krivuljo z Zeleno vrednostjo Fs (odstotek znizanja najvis§je mejne krivulje), nastavijeno z
zunanjim signalom (0-10V ali PWM).

2. LASTNOSTI ZUNANJEGA SIGNALA

2.1 Omejitve zunanjega signala

V vsakem nacinu reguliranja je predvidena najniZja Zelena vrednost (SPmin) in najvija Zelena vrednost (SPmax), ki se spreminja s spreminjanjem
nacina reguliranja skladno s spodnjo preglednico:

Nagcin reguliranja SPmin SPmax
T—"_/)E}{T Hpmin =2 m Hpmax = NajviSja sesalna viSina modela ¢rpalke
T:,E:-:T Hcmin=1m Hcmex = Najvisja sesalna visina modela ¢rpalke
By Exr Fsmin =25 % Fsmax = 100 %

2.2 Razmerje med zeleno vrednostjo in zunanjim signalom

Razmerje med zunanjim signalom in nastavljeno Zeleno vrednostjo se lahko stopnjuje pozitivno ali negativno in je opisano v naslednjih

grafikonih:
SP A SP A
SPmax SPmax
SPmin SPmin
OFF > OFF
Segnale PWM: 5 12 95  Duty[%] Segnale PWM: 5 88 95 Duty[%]

Segnale 0-10V: 9.5 V 88 95 V

Segnale=signala

05 12 Segnale 0-10V: 0.5

Pozitivno ali negativno stopnjevanije razmerja se nastavi v uporabniskem meniju:

Pozitivno Negativno
stopnjevanje stopnjevanje
Pt Pyt
-0 0-1004
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2.3 Elektriéne lastnosti signala pwm

V spodnji preglednici so navedene elektri¢ne lastnosti, ki jih mora izpolnjevati signal PWM za pravilno delovanije:

Elektricne lastnosti signala PWM
Neaktivni nivo oV
Aktivni nivo 5V - 15V
Frekvenca 100 Hz - 5000 Hz
Impedanca > 10kQ
V nadaljevanju je nekaj primerov:
ExT  PwMt Viext PwMi
SPA
8m
2m |
OFF > oFFl >
Segnale PWM: 5 12 (63.5) 95  Duty%] Segnale PWM: & 88 95 Duty[%]
SPA SPA
8m 8m
2m 2m
OFF - OFF -
Segnale 0-10V: 0.5 1.2 @ 9.5 V Segnale 0-10V: 0.5 88 95 V

Slika 1: Model ¢rpalke z najvisjo sesalno visino 8 metrov, nastavljen na reguliranje s sorazmernim diferenénim tlakom z rasto¢im zunanjim
signalom PWM, padajocim signalom PWM, rastoc¢im 0-10V in padajocim 0-10V signalom.
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-
Buext Pt BEXT  PWME
SPA SPA
100 % 100 %
25% 25%
OFF ‘ - OFF >
Segnale PWM: 5 12 @ 95  Duty[%] Segnale PWM: 5 (165) 88 95 Duty[%]
Boext o1ovt BEXT 00V
SP A SP ‘
100 % 100 %
@3B|
25% 259 |-
OFF > OFF >
Segnale 0-10V: 0.5 1.2 @ 95 V Segnale 0-10V: 0.5 88 95 V
Slika 2: Reguliranje s konstantno krivuljo z rasto¢im zunanjim signalom PWM, padajocim signalom PWM, rastocim 0-10V in padajocim 0-10V

signalom.

2.4 lzraCun zunanjih signalov pwmin 0-10 v

Formule za dolo€itev delovnega cikla in napetosti zunanjega analognega signala, v poSevnih odsekih, odvisno od Zelene vrednosti SP:

Vrsta ZUN signala Del. cikel [%] / Napetost [V]
Pt D =12 + 83*(SP - Spmin) / (SPmax-Spmin)  z D = cikel ZUN signala [%)]
I-10%'+ V'=1.2 + 8.3*(SP - Spmin) / (SPmax-Spmin)  zV = Napetost ZUN signala [V]
P D =5 + 83*(Spmax - SP) / (SPmax-Spmin) z D = cikel ZUN signala [%]
0-100'4 V=0.5 + 8.3*(Spmax - SP) / (SPmax-Spmin)  zV = Napetost ZUN signala [V]

Formule za dolo€itev Zelene vrednosti SP, v poSevnih odsekih, odvisno od delovnega cikla in napetosti zunanjega signala:

Vrsta ZUN signala Zelena vrednost SP
it SP = Spmin + (SPmax-Spmin)*(D-12)/83 z D = cikel ZUN signala [%]
0-10%'t SP = Spmin + (SPmax-Spmin)*(V-1.2)/8.3 zV = Napetost ZUN signala [V]
iyt SP = Spmax - (SPmax-Spmin)*(D-5)/83 z D = cikel ZUN signala [%]
0-114d SP = Spmax - (SPmax-Spmin)*(V-0.5)/8.3 zV = Napetost ZUN signala [V]
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1. MPUHUUMNW U METOAU HA PETYJIUPAHE

BoHwHute 0-10V 1 PWM curHanu ce uanonseat 3a ynpaBneHUeTo Ha 3afjafieHata CTOMHOCT Ypes BbHLUHA CUCTEeMa 3a ynpaBneHue.

lMpomsiHaTa Ha 3afafeHarta CTOMHOCT Ype3 BbHWweH curHan (0-10V nnn PWM) ce npenswxaa, ako e 3a4afeH eauH OT CleJHUTE PeXuMK Ha
perynupaHe:
1. T’—’)EKT = PerynupaHe Ha nponopuuoHanHo AudepeHLManto HansaraHe cbe 3ajafeHa Touka H (Hanop), 3ajajeHa OT BbHLUEH
curHan ( 0-10V unu PWM).
2. L5EXT = PerynupaHe Ha nocTOsHHO AudepeHLManHo HansaraHe Che 3afafeHa Touka H (Hanop), 3afaneHa upes BhHILEH CUrHan
(0-10V nnm PWM).

3. Bexr = PerynupaHe Ha NOCTOSHHA Kpu1Ba CbC 3aAafeHa Touka FS (NPOLEHT Ha HamansBaHe Npy MakcuMarHa rpaHnyHa Kpusa),
3agageHa ot BuHLWeH curdan (0-10V unn PWM).

2. XAPAKTEPUCTUKM HA BBHLLUHWUA CUTHATN

2.1 paHMuM Ha BLHLHWUA CUrHaN

Bceky pexum Ha perynupaHe UMa MUHUManHa 3agageHa Touka (SPmin) u makcumanHa 3apafeHa Touka (SPmax), KosiTo Bapupa npy
NpoMsiHaTa Ha pexuMa Ha perynmpaHe CbrnacHo cneaHata Tabnuua:

Pexim Ha SPmin SPmax
perynupaHe
Hpmax = MakcmaneH Hanop Ha Mofena Ha
P =
T_,E}{T Hpmin =2 m nomnaTa
Hcmax = MakcumaneH Hanop Ha moena Ha
=exr Hemin=1m max P Ha mMoA
nomnara
Fsmin =2
BexT Sm'ﬂ/o 5 FSmax = 100 %

2.2 Bpb3ka Mexay 3apgafeHarta Touka U BbHLWHWA CUrHan

pr3KaTa MeXAy BbHLUHNA CUrHan v 3afjafeHata T04MKa MOXe [a 61bae ¢ NONOXMTENHO UK oTpulatenHo ysenu4yeHue
M Ce onncBa 4Ypes cnegHnuTe auarpamu:

SPA SPA

SPmax SPmax
SPmin SPmin
OFF > OFF
Segnale PWM: 5 12 95  Duty[%] Segnale PWM: 5 88 95 Duty[%]
Segnale 0-10V: 0.5 1.2 9.5 V Segnale 0-10V: 0.5 88 95 V

Segnale=cueHan
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V|360pr Ha NONOXUTENHO NN OTPpULLATENHO YBENNYEHNE MOXEe a Ce Hanpask OT I'IOTpe6I/ITeJ'ICKOTO MEHIO:

MonoxutenHo OtpuuaTenHo
YBenuyexnue YBenuyenue
Putt Py
0-108 0-1084 4

2.3 EnekTpuuecku xapaKktepucTuku Ha Pwm curhana

B cnegHata Tabnuua ce ykassat enekTpuyeckuTe Xxapaktepuctiku, kouto PWM curHansT TpsibBa Aa cnasea, 3a Aa hyHKLUMOHMPa NPaBMUITHO:

Enektpuuecku xapakrepuctukm Ha PWM
cUrHana
HeakTueupaHo H1BO oV
AKTUBMpPaHO HWBO 5V -15V
YecToTa 100 Hz - 5000 Hz
CbnpoTuBneHue > 10kQ
Tyk no-gony ca pasriefaHu HaKoKo Npumepa:
Voexr - pumit Vexr Pumb
SPA
8m
2m |
OFF > OFF ; >
Segnale PWM: 5 12 @ 95  Duty[%] Segnale PWM: 5 88 95 Duty[%]
SPA
8m
2m
OFF > OFF >
Segnale 0-10v: 0.5 1.2 (5.35) 9.5 V Segnale 0-10V: 0.5 88 95 V

®urypa 1: Mogen Ha nomna ¢ MakcumaneH Hanop 8 MeTpa, HaCTpPOeH 3a perynupaHe Ha NponopLMOHANHOTO AUthepeHLMarnHo HansraHe ¢
HapacTBaly BbHLWeH PWM curian, Hamanssaly, PWM curhan, Hapacteawy 0-10V u Hamanssaly 0-10V.
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Bext pwmt Boext  PwM
SPA SPA
100 % 100 %
25 % 25 %
OFF ‘ > OFF -
Segnale PWM: 5 12 (63.5) 95  Duty[%] Segnale PWM: 5 (46.5) 88 95 Duty[%]
Boext o1ovt BNexr  oi0ve
sPA SPA
100 % 100 %
‘ : 62.5 %
25% 25 % |-t
OFF _ OFF >
Segnale 0-10V: 0.5 1.2 @ 95 V Segnale 0-10V: 0.5 88 95 V

®urypa 2: PerynupaHe Ha nocTosiHHa KpuBa ¢ BbHLWeH PWM HapacTBaly curHan, Hamansisaw, PWM, napactsaly 0-10V u Hamanssaly, 0-10V.

2.4 W3uncnaBaHe Ha BbHWHUTE curHanu PWM u 0-10 V

®opmynuTe 3a onpegensiHe Ha HaToBapBaHETO M HANPEXEHNETO Ha BLHLUHWS aHAMNOroB CUrHas, B HAKIIOHEHUTE y4acTbLy, B 3aBMCUMOCT OT
XenaHaTa 3agaaeHa Toyka SP ca:

Tun curnan EXT Duty [%] / Hanpexenue [V]
it D =12 + 83*(SP - Spmin) / (SPmax-Spmin) D = Duty curHan EXT [%)]
0-108' V=1.2 +8.3*(SP — Spmin) / (SPmax-Spmin) V= CurHan Hanpexerue EXT [V]
Pt D =5 + 83*(Spmax - SP) / (SPmax-Spmin) D = Duty curHan EXT [%)]
0-114d V=0.5+8.3*(Spmax - SP) / (SPmax-Spmin) V= Curtan HanpexeHue EXT [V]

<DopmynMTe 3a onpeaensHe Ha 3afafeHarta Tovka SP, B HaknoHeHnTe y4acCTbUWK, B 3aBUCUMOCT OT HAaTOBaPBAHETO M HANPEXEHNETO Ha
BbHLLUHWA CUrHan ca:

Tun curian EXT 3apapeHa To4ka SP
it SP = Spmin + (SPmax-Spmin)*(D-12)/83 D = Duty curHan EXT [%)]
0-108' SP = Spmin + (SPmax-Spmin)*(V-1.2)/8.3 V = CurHan Hanpexenue EXT [V]
iyt SP = Spmax - (SPmax-Spmin)*(D-5)/83 D = Duty curHan EXT [%)]
-0 SP = Spmax - (SPmax-Spmin)*(V-0.5)/8.3 V = CurHan Hanpexerune EXT [V]
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1. BEALLITASI ALAPELVEK ES MODSZEREK

A 0-10V kiils6 jel és a PWM a set-point, kiilsé ellendrzé rendszeren keresztiil torténd szabalyozasahoz szlikségesek.

A set-point, kiilsé jelen (0-10V vagy PWM) keresztiil torténé mddositasa akkor sziikséges, ha az alabbi beallitasok egyikét szeretnénk
konfiguralni:

1. exr = Aranyos nyomaskiilonbség esetén téténd, kiilsé jel (0-10V vagy PWM) segitségével beallitott set-point H (prevalencia)
szabalyozas.

2. SEXT = Allandd nyomaskiildnbség esetén torténd, kiilsd jel (0-10V vagy PWM) segitségével bellitott set-point H (prevalencia)
szabalyozas.

3 IExr = Allandé gérbe és kiilsé jel (0-10V vagy PWM) segitségével beallitott set-point Fs (a csokkenési szazalék a maximalis
hatarérték gorbén) esetén torténd szabalyozas.

2. AKULSO JEL TULAJDONSAGAI
2.1 AKiilsé jelek hatarértékei

Minden beallitasi mod rendelkezik egy minimalis set-pointtal (SPmin) €s egy maximalis set-pointtal (SPmex), amely az alabbi tablazatban
feltintetettek szerint valtozik, a beallitasi mdd valtozasai szerint:

Beallitasi médszer SPmin SPmax
T/_’,E}:T Hpmin =2 m | Hpmax = A pumpa modelljének maximalis prevalenciaja
T:,E){T Hemin=1m | Hcmax = A pumpa modelljének maximalis prevalenciaja
By Exr Fsmin =25 % Fsmax = 100 %

2.2 A set-point és a kiilsé jel kozotti kapcsolat

A kiilsé jel és a beallitott set-point kdzotti kapcsolat pozitiv vagy negativ nagyitasu lehet, ahogy azt az alabbi grafikonok is mutatjak:

SP A SP A
SPmax SPmax
SPmin SPmin
OFF > OFF
Segnale PWM: 5 12 95  Duty[%] Segnale PWM: 5 88 95 Duty[%]
Segnale 0-10V: 0.5 1.2 9.5 V Segnale 0-10V: 0.5 88 95 V

Segnale=jel

A pozitiv vagy negativ nagyitasi arany kivalasztasa a felhasznal6i meniibdl végezhetd el:

Pozitiv nagyitas Negativ nagyitas
FAMT P
01041 0-10v4
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2.3 A PWM jel elektromos tulajdonsagai

Az alabbi tblazat azokat az elektromos jellemzbket tartalmazza, amelyeket a PWM jelnek tiszteletben kell tartania a megfeleld mikddéshez:

A PWM jel elektromos tulajdonsagai
Inaktiv szint ov
Aktiv szint 5V -15V
Frekvencia 100 Hz - 5000 Hz
Impedencia > 10kQ
Aldbb néhany példat mutatunk be:
ext  pumt Zexr PwMb
SPA
8m
2m |-
OFF > oFl >
Segnale PWM: 5 12 @ 95  Duty[%] Segnale PWM: 5 88 95 Duty[%]
Wiext 1wt Viext 0i0vd
SPA SPA
8m 8m
2m 2m
OFF > OFF >
Segnale 0-10V: 0.5 1.2 @ 95 V Segnale 0-10V: 0.5 88 95 V

1. abra: Szivatty modell maximum 8 méteres emelémagassaggal, aranyos nyomaskiilonbség-szabalyozashoz,
névekvé kiilsé PWM jellel, csékkend PWM, novekvd 0-10V és cs6kkend 0-10V értékkel.
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Bext pwmt Boext  PwM
SPA SPA
100 % 100 %
25% 25 %
OFF ‘ > OFF -
Segnale PWM: 5 12 @ 95  Duty[%] Segnale PWM: 5 (165) 88 95 Duty[%]
BExT 00VE Bext  0-0ve
sPA SPA
100 % 100 %
‘ | 62.5 %
25% 259% |
OFF _ OFF >
Segnale 0-10V: 0.5 1.2 @ 95 V Segnale 0-10V: 0.5 88 95 V

2. &bra: Allandé gérbe bedllitasa névekvs PWM, csékkend PWM, ndvekvs 0-10V és csékkend 0-10V értékekkel.

2.4 Akiilsé jel PWM és 0-10 V értékének kiszdmitasa

A terhelhet6ség és a kiils6 analogikus jel fesziiltségének meghatarozasahoz szikséges formulak, a harant szakaszban, a kivant set-point SP
értékének fliggvényében:

EXT jel tipusa Terhelhetdség [%)] | Fesziiltség [V]
B D =12 + 83*(SP — Spmin) / (SPmax-Spmin) ~ amikor D = Terhelhet6ség EXT jel [%]
01004 V=12 +8.3*(SP - Spmin) / (SPmax-Spmin)  amikor V = Feszilltség EXT jel [V]
Pt D =5+ 83*(Spmax - SP) / (SPmax-Spmin) amikor D = Terhelhetdség EXT jel [%]
-4 V=0.5+8.3*(Spmax - SP) / (SPmax-Spmin)  amikor V = Feszliltség EXT jel [V]

A set-point SP meghatarozasahoz sziikséges formula, a harant szakaszban, a terhelhetfség és a kiilsé jel fesziiltség értékének fliggvényében:

EXT jel tipusa Set-Point SP
it SP = Spmin + (SPmax-Spmin)*(D-12)/83 amikor D = Terhelhetéség EXT jel [%]
0-10%'t SP = Spmin + (SPmax-Spmin)*(V-1.2)/8.3 amikor V = Feszliltség EXT jel [V]
iyt SP = Spmax - (SPmax-Spmin)*(D-5)/83 amikor D = Terhelhetéség EXT jel [%]
0-114d SP = Spmax - (SPmax-Spmin)*(V-0.5)/8.3 amikor V = Feszliltség EXT jel [V]
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YKPAIHCBKA

1. MPUHUUNW U METOAU PETYNIOBAHHA

3oBHiLwHi curHanm 0-10B i LUIM MoxyTb BUKOPUCTOBYBATUCS ANS YNPABMiHHA 3aaHAM 3HAYEHHAM Yepe3 30BHILLHI0 CUCTEMY YNPaBIIHHS.
3miHa 3aaaHoro 3HaveHHst 30BHiLHIM curHanom (0-10B abo LLUIM) nepeabaveHo, SKLLO BCTAHOBMEHO OAMH i3 HACTYMHNX PEXVUMIB PETYITIOBaHHS:;

1. WEu

curHanom (0-10 B abo LLIM).

= PerynioBaHHs NOCTIiHOMO Nepenagy TUCKY i3 3afaHHUM 3HayeHHsM H (Hanip), Lo BCTAHOBMIOETLCS 30BHILLHIM CUTHAMNOM
(0-10 B abo LLIM).

= PeryntoBaHHsi NOCTINHHOI KPMBOI i3 3ajaHHIM 3Ha4eHHAM F's (BiICOTOK 3MEHLLEHHSI MO MaKCUMaIbHiN rpaHuyHii KpuBii)
LU0 BCTAHOBMIOETHCSA 30BHiLLHIM curHarnom (0-10 B abo LIM).

2. = ExT

3. Iy ExT

2. XAPAKTEPUCTUKM 30BHILLHLOIO CUTHAIY

2.1 Mexa 30BHilWHbLOrO cUrHany

PerynioBaHHsi nponopLiitHoro nepenagy TWUCKY i3 3afaHWM 3HayeHHsM H (Hanip), O BCTAHOBMIOETHCS 30BHILLHIM

KoxeH pexum perynioBaHHs Mae MiHiMansHe 3agaHe 3HayeHHs (SPmin) Ta MakcumanbHe 3agaHe 3HadyeHHs (SPmax), ski 3MiHIOTbCS Npu 3MiH
PEXUMY PErynioBaHHsI BiMOBIAHO A0 HACTYMHOI Tabnuui:

Pexum peryntoBaHHA SPmin SPmax
Tf_’,E:{T Hpmn=2m | Hpmax = Mogenb Hacoca 3 MakcumaribH1UM Hanopom
T:,E:-:T Hemin=1m | Hcmax = Mogenb Hacoca 3 MakCUManbHUM Hanopom
B Ext Fsmin = 25 % Fsmax = 100 %

2.2 BigHOLWeHHS Mix 3a4aHMM 3HA4YEHHSIM Ta 30BHILIHIM CUrHanNom

BigHOLIEHHS MiX 30BHILUHIM CUTHANOM Ta 3afaHUM 3HaYeHHsIM Moxe OyTh NO3UTUBHUM ab0 HEraTMBHUM | OMMCYETLCS TaKUMI rpadiikamut;
SP

SPmax

SPmin

OFF

Segnale PWM:
Segnale 0-10V:

segnale=cuzHan

BuGip BigHOLIEHHS 3 NO3UTMBHUM abo HEraTUBHUM 3POCTaHHAM MOXHA 34INCHUTY 3 MEHIO KOpUCTYBaYa:

5
0.5

12 95
1.2 9.5 V

|
Duty[%]

SPA

SPmax

SPmin

OFF

Segnale PWM: 5

Segnale 0-10V:

0.5

Mo3ntuBHe HeratuBHe
3pOCTaHHA 3pOCTaHHA
Pt Purid
00 0-10%'8

88 95 Duty[%]
88 95 V
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2.3 EnektpuuHi xapaktepuctuku LIIM-curHany

Y HaBeZeHil Hk4Ye Tabnnui nokasaHi ENeKTPUYHI XapaKTEPUCTHKK, SKUM NOBMHEH Bignosigatv LUIM-curHan ans npasunbHoi poboTu:

2.4 EnektpuyHi xapakrepuctuku LIIM-
curHany
HeaKT1BHWI piBEHb 0B
AKTWBHUI piBEHb 5B -15B
YactoTa 100 Ny — 5000 My
[MoBHwuiA onip > 10kQ
Ocb peliki npuknagm:
ExT Pyt Viext PuM
SPA SPA
8m
2m
OFF > OFF ; >
Segnale PWM: 5 12 @ 95  Duty[%] Segnale PWM: 5 88 95 Duty[%]
SPA SPA
8m 8m

OFF OFF

L g
Segnale 0-10v: 0.5 1.2 (5.35) 9.5 V Segnale 0-10v: 0.5 (3.65) 88 9.5 V

MantoHok 1: Modenb Hacoca 3 MakcuMarnbHUM Hanopom 8 Mempis, HarawmogaHuli Ha NPoONopuitiHe peayroeaHHs nepenady mucky 3i
3pocmatoyum LLIM-cueHanom, cnadaroyum LLIM-cueHanom, 3pocmaroyum cueHanom 0-10B ma cnadatouum cueHanom 0-10B.
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OFF

YKPAIHCBKA

BEXT  PwMe

Segnale PWM:

SPA

| -
5 12 (E35) 95 Duty[%]

BExT 040V

OFF

—
Segnale 0-10V: 0.5 1.2 @9.5 %

Man. 2: PezymosaHHs 3 nocmiliHOK KpUSOIo 3 308HilHIM 3pocmaroyum LLIM-cueHanom, cnadatouum LLIM-cuzHanom, 3pocmaroyum cueHamnom

BoeExt  PWME

SP‘

OFF -
Segnale PWM: 5 (46.5) 88 95 Duty[%]

BuExT 040V
SPA

100 %

25% |

OFF

-
Segnale 0-10V: 0.5 8.8 95 Vv

0-10B ma cnadaroqum cueHanom 0-10B.

2.5 Po3paxyHok 30BHiwHix curHanis LLUIM i 0-10 B

®opmynu ans Bu3Ha4YeHHs koedilieHTa 3anoBHEHHS Ta HaNpyr 30BHILLHLOTO aHANOrOBOrO CUrHasly Ha NOXMAMX AiNsSHKax BignoBigHO Ao
HeobXifHOro 3afaHoro 3HayeHHs SP:

Tun 30BHiWHLOrO cUrHany

KoediuieHT 3anoBHenus [%] / Hanpyra [B]

it D =12 + 83*(SP - Spmin) / (SPmax-Spmin) D = 30BH. curHan koed. 3anoBHeHHs [%)]
0-10%'t V=1.2 + 8.3*(SP - Spmin) / (SPmax-Spmin) V= 30BH. curHan Hanpyru [B]
Pl D =5+ 83*(Spmax - SP) / (SPmax-Spmin) D = 30BH. curHan koed. 3anoBHeHHs [%)]
-1 V=0.5+8.3*(Spmax - SP) / (SPmax-Spmin) V= 30BH. curHan Hanpyru [B]

dopmynu Ans BUSHAYEHHS 3a4aHOro 3Ha4YeHHs SP Ha noxunux AinsiHkax 3a koedilieHTOM 3an0BHEHHS Ta HANPYrok 30BHILLHBOMO CUrHany:

Tun 30BHIWHBLOrO cUrHany

3agaHe 3HayeHHs SP

Mt SP = Spmin + (SPmax-Spmin)*(D-12)/83 D = 30BH. curHan koed. 3anoBHeHHS [%)]
0-104't SP = Spmin + (SPmax-Spmin)*(V-1.2)/8.3 V/ = 30BH. curHan Hanpyru [B]
iyt SP = Spmax - (SPmax-Spmin)*(D-5)/83 D = 30BH. curHan koed. 3anoBHeHHs [%)]
0-108'4 SP = Spmax - (SPmax-Spmin)*(V-0.5)/8.3 V/ = 30BH. curHan Hanpyru [B]
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1. REGULERINGSPRINCIPPER OG -FUNKTIONER

De eksterne 0-10V og PWM-signaler kan benyttes til at styre saetpunktet via et eksternt styresystem.

/Endringen af satpunktet via et eksternt signal (0-10V eller PWM) er muligt, hvis en af de falgende reguleringsfunktioner er blevet valgt:
1. E)EKT = Proportionaltrykregulering og seetpunkt H (Igftehgjde) indstillet via eksternt signal (0-10V eller PWM).
2. T:)EKT = Konstanttrykregulering og satpunkt H (Igftehgjde) indstillet via eksternt signal (0-10V eller PWM).
3. Tl»EKT = Konstantkurvedrift med Fs-seetpunkt (procentreduktion af kurvens maks. greense) indstillet via eksternt signal (0-10V eller

PWM).
2. KARAKTERISTIKA FOR DET EKSTERNE SIGNAL

21 Gransevardier

Hver reguleringsfunktion har et min. seetpunkt (SPmin) 0g et maks. seetpunkt (SPmaks), der varierer som funktion af den valgte reguleringsfunktion
i henhold til fglgende tabel:

Reguleringsfunktion SPmin SPmaks
T/_’,E}-{T Hpmin =2 m Hpmaks = Maksimal laftehgjde for pumpemodellen
T:,E}-{T HCmin. =1 m Hcmaks = Maksimal laftehgjde for pumpemodellen
By ExT Fmin. = 25 % Fsmaks. = 100 %

2.2 Forhold mellem sa&tpunkt og eksternt signal

Differensen mellem det eksterne signal og det indstillede satpunkt kan veere positiv eller negativ og kan beskrives ved hjeelp af de falgende

grafer:
SP A SP A
SPmax SPmax
SPmin SPmin
OFF - OFF
Segnale PWM: 5 12 95  Duty[%] Segnale PWM: 5 88 95 Duty[%]
Segnale 0-10V: 0.5 1.2 9.5 V Segnale 0-10V: 0.5 88 9.5 V

Valg af positiv eller negativt differens sker inde i brugermenuen:

Positiv differens Negativ differens
Mt P
0100t 0-1004 4
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2.3 Elektriske karakteristika for PWM-signalet

Den nedenstaende tabel viser greenseveerdierne for at PWM-signalet fungerer korrekt:

Elektriske karakteristika for PWM-signalet
Inaktivt niveau ov
Aktivt niveau 5V -15V
Frekvens 100 Hz - 5000 Hz
Impedans > 10kQ
Herunder angives nogle eksempler:
ExT Pyt Viext PuM
SPA
8m
2m
OFF > OFF ; >
Segnale PWM: 5 12 @ 95  Duty[%] Segnale PWM: 5 88 95 Duty[%]
SPA SPA
8m 8m

OFF OFF

- g
Segnale 0-10v: 0.5 1.2 (5.35) 9.5 V Segnale 0-10v: 0.5 (3.65) 88 9.5 V

Figur 1: Pumpemodel med maksimal loftehgjde pa 8 meter, indstillet pa proportionaltrykregulering med eksternt PWM-signal pa positiv
differens, negativ differens, eksternt 0-10V signal pa positiv differens og 0-10V signal pa negativ differens.
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Bext pwmt Boext  PwM
SPA SPA
100 % 100 %
25% 25 %
OFF ‘ > OFF -
Segnale PWM: 5 12 @ 95  Duty[%] Segnale PWM: 5 (165) 88 95 Duty[%]
Boext o1ovt BEXT 00V
sPA SPA
100 % 100 %
‘ : 62.5 %
25% 25 % |-t
OFF _ OFF >
Segnale 0-10V: 0.5 1.2 @ 95 V Segnale 0-10V: 0.5 88 95 V

Figur 2: Konstantkurveregulering og eksternt PWM-signal med positiv differens, PWM-signal med negativ differens, 0-10V signal med positiv
differens og 0-10V med negativ differens.

2.4 Beregning af eksterne signaler, PWM og 0-10V

Formlerne til bestemmelse af driftspunktet og spaendingen for det eksterne signal, i de skra sektioner, som funktion af det @nskede seetpunkt,
SP, er som fglger:

Signaltype Pumpeydelse [%] / Spanding [V]
Pt D=12+83* (SP - Spmin) / (SPmaks-Spmin) med D = EXT-signal pumpeydelse (duty) [%)]
0-10%'4 V=1,2+8,3"(SP - Spmin) / (SPmaks-Spmin) med V = EXT signal spaending [V]
Pt D =5+ 83*(Spmax - SP) / (SPmax-Spmin) med D = EXT-signal pumpeydelse (duty) [%]
-4 V=0.5+8.3*(Spmax - SP) / (SPmax-Spmin)  med V = EXT signal spaending [V]

Formlerne til bestemmelse af seetpunktet, SP, i de skra sektioner, som funktion af belastning og spaendingen for det eksterne signal, er som
fglger:

Signaltype Setpunkt, SP
Pt SP = Spmin + (SPmax-Spmin)*(D-12)/83 med D = EXT-signal pumpeydelse (duty) [%]
0-108'4 SP = Spmin + (SPmax-Spmin)*(V-1.2)/8.3 med V = EXT signal speending [V]
Pt SP = Spmax - (SPmax-Spmin)*(D-5)/83 med D = EXT-signal pumpeydelse (duty) [%]
0-108'd SP = Spmax - (SPmax-Spmin)*(V-0.5)/8.3 med V = EXT signal speending [V]
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