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BucnoBkn. Hamipauii A1muK 13 MOBITPSHOO MOAYIIKOO SIK 00 €KT KEPYBAHHSA PIBHEM MACH B HAITYCKHIN KaMe-
pi ¥ THCKOM TIOBITPsI B MOBITPAHIH MOy (OTKE MBUAKICTIO MACH KPi3b BHILYCKOBY HIITHHY) MO>KHA OTIHCATH:

— CHCTEMOI0, M0 CKJIAJAETHCSA 3 ABOX JIHIHHUX HEOTHOPLAHHUX AU()CPCHIIATBHUX PIBHAHb NEPIIOTO MOPSIKY,
[I0 OMHCYIOTh AWHAMIYHI IPOLICCH B HAMYCKHIH KaMepl # moBiTpsAHil moaymmi$

— YOTHPMA NIepeIaBaabHUMHK (DYHKILSIMH 32 TBOMA MPSIMHMHE («BHTPATa MAacH B HAIYCKHIH KaMepi — piBeHb Ma-
CH» 1 «BHTPATA MOBITPS ¥ MOBITPSHIN MOIYIIII — THCK MOBITPS») 1 ABOMA NIEPEXPSCHUMH KaHAJIAMHE («BHTPATa MAaCH
B HAINYCKHIH KamMepi — THCK HOBITPs B MOBITPAHIA MOAYINII» I «BUTPATA MOBITPS B MOBITPAHIN MOAYIII — PiBEHB
MAacH B HamyCKHiH kamepi»). [Ipu npoMy B AMHAMIYHOMY PE:KHMI POOOTH HAINPHOTO SIIIMKA MK PIBHEM MacH B
KaMmepi 1 THCKOM HOBITPS B MOAYINLI iCHY€ 3B’ 30K YepE3 MEPEXPECH] KAHAI,

— CHCTEMOI0 BEKTOPHO-MATPHYHUX PIBHAHD, IO CKIAJAETHCA 3 PIBHAHb CTAHY CHCTEMH (PIBEHb MACH I THCK
TIOBITPS V TOBITPSHIN MOIYIII) I BUXITHOT 3MIHHOI CHCTEMH (IIBHAKICTh MACH KPi3b BHILYCKOBY IIIIHHY).

—votupma IT1D 3a 1BOMA NPAMUME H IBOMA NIEPEXPECHUMH KAHATIAMH.

INomamemm AOCTIKEHHS CTOCYBaTUMYThCS PO3POOICHHS JUCKPETHHX (JOPM OTMCY HAMIPHUX ALIMKIB 13 MOBIT-
PSHOFO MOAYIIKOKO SIK 00 €KTiB KEPYBAHHS IIBUIKICTIO BUTOKY MACH Kpi3b BHIIYCKOBY IIUTHHY.
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Zhuchenko A. L, Pirhach M. 8., Zhurakovskyi Y. Y.
CONTINUOUS FORMS OF MATHEMATICAL DESCRIPTION OF AIR-PADDED HEADBOX

The wet end is the most important part of the paper machine. As a whole the wet end has more effect on the paper
quality than any other part of the paper machine. Increasing paper machine speeds and more stringent paper quali-
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ty requirements mean that new methods for running the wet end must be studied and implemented. This paper pre-
sents mathematical models of headbox as controlled object.

The contents of the paper are as follows. An overview of the air-padded headbox as controlled object is given in
section 1. Representation of the headbox as system of differential equations and as matrix transfer functions are
given in sections 2 and 3. In section 4 headbox represented as system which consists of vector-matrix equation pa-
rameters of the system state and the system output variable equation. Presentation headbox as pulse transition ma-
trix functions is presented in section 5. A conclusions and brief description of the further research are presented in
last section.

Automatic control system of headbox with an air pad is one of the most important part of automated process control
system of paper manufacturing [4]. Such system of automatic control is a part of the overall control system which
allows not only the stabilization process mode of the paper machine, but also to automated switch paper machines
between operating mode.

Analysis Expressions (1) — (3) shows that fo stabilize the coefficient ratio (3) is necessary to stabilize the spouting
velocity through the slice, since the speed of the wire is supported very well with modern electric motors.

Jet velocity through slice depends on the pressure of the pulp.

Pressure of the pulp, according to the expression (2), are affected by the pulp level and air pressure in the air pad.
The pulp level in headbox are affected by the stock-inflow to the box and air inflow and outflow from the air pad.
Air pressure in the air pad depends on the air flow that rises and drain the air pad and on the speed of material
level change in the headbox.

System have two direct channels (Fig. 1b) “material flow — material level” (channel 11) and “air flow — air pres-
sure” (channel 22) and two cross channel “material flow — air pressure” (channel 12) and “air flow — material
level” (channel 21).

Air-padded headbox as controlled object of material level and air pressure in air-pad, and therefore of jet velocity
through slice can be represented:

1. as a system that consists of two linear inhomogeneous first-order equations (4); first equation describe dynamical
processes in overlap chamber, second — dynamical processes in air-pad;

2. as four transfer functions over two direct channels (Fig. 1b) «material flow — material levely (channel 11) and
the “air flow — air pressure” (channel 22) and two cross channels «material flow — air pressure» (channel 12) and
the “air flow — material level” (channel 21). Between the material level in the overlap chamber and the air pressure
in the air-pad exists in dynamic mode relationship through cross channels 12 and 21.

3. as a matrix equations system that consists of matrix system state equations (material level and air pressure in the
air-pad) and output variable equations (jet velocity through slice);

4. as four impulse transfer functions over two direct channels 11 and 22 and over two cross channels 12 and 21.
Further research concerning the development of discrete forms of representation head-boxes with air pad as con-
trolled object of jet velocity through slice.

Keywords: paper machine, air-padded headbox, mathematical model.
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