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external process medium

hydraulic — medium pressure

neumatic
P — medium temperature

- volume change
- adsorption principle
- vapor pressure principle

electrical (analog, digital)
electropneumatic
etfc.

— medium flow
with auxiliary energy

— medium density

without auxiliary energy
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F-=C..X C. : Spring rate

As:  seat area
As Pa final balance of forces Fi:  force acting on

I the plug
A Fi:  spring force
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1. Balance of forces in the operating point Downsiream pressure p;
is constant

A
Fo=lp, -pa) Ay ¥ Valve remains at steady state

F.-v. =Pa A

Fr=cp-x

2. Consumption increases (disturbance variable) Downsiream pressure p is falling

Diaphragm force Fu is decreasing

and Fy increasing

Result: positioning force Fs

Fe
Valve opens

3. Valve opens Spring is relieved: spring force Fe

is decreasing

Ch ZF pz rises: Fy is increasing while

Fi is decreasing

Result: Fs is decreasing

- Approximation of a new state of

equf||'|:)r|'um

4. Equilibrium with changed valve position Changes compared to phase 1:

Hl'gher flow rate: valve is open

wider

Fu Spring is further relieved = py is
Fe lower than at the operating point

Result: stead-state errror signail
(offset)
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Xy,: system deviation

Xo: proportional band Pz | [*]

Proax |
Xp: hysteresis X,

) closed |
Xs: closing pressure XX
|

po: downstream open

pressure ;'f.h

V: flow rate

V[m*/h]
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Xy 1: system deviation po | %]
with Kpq Pmax t
X 2: system deviation
with Kpa X,z
X
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V[m3/h]
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