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NMpuHuMn namepeHunsa MN-matpukc

Cnoco6 usmepeHus

N3mepeHue BbICOTbI 3arpy3km U COCTOSIHWSA
3ano/fIHEHNST Ha NPakTUKe MOXeT ObITb NpoBeae-
HO «KOHTaKTHbIM METOAOM» (MeXaHW4ecKuii
30HA) MM «BecKoHTaKTHbIM MeTogoM» (pasap,
nasep). ArpeccrBHas ¥ 3anblsieHHasa atMocdepa
BHYTPU AOMEHHOWN neuyn npenbsABseT Kaxaomy
M3 NpUMeHseMbIX MEeTOLOB BbICOKMe TpeboBa-
Hus. Tlo3ToMy HOBass cucTemMa UW3MepeHus
«[M-MaTpUKC» MCNosb3yeT NpenMyLLecTBa TEXHO-
nornn pagapa. [aHHas TexHos0rMa onpasAbiBa-
na cebs n paHee.

MpuHUMN M3MepeHus pajapoMm 6asupyeTcs Ha
cnegytouiem akte, a UMEHHO:

PaccTtosiHue o uenn «D» onpeaensieTcs nsme-
peHvem ABOWHOrO LuMkna npobera BpemeHn At:

D:C-Eﬁ

PaccTosiHne Ao uenn «D» onpepaenseTcs
n3mMepeHnemM ABOWHOro Lukna npobera
BpemeHun At

CKOPOCTb pPacnpocTpaHeHusl 3IEKTPUUYECKNX
BOJIH (M/C)

Measuring Procedure

In practice the measuring of the dumping height
or fill level is achieved by means of contact meth-
ods (mechanical depth probe) or contact-free
methods (RADAR technology, LASER measure-
ment and ultrasound). The aggressive and dust
loaded atmosphere within a blastur furnace
represents challenging requirements for the
measurement system used. Therefore, the new
p-matriX system utilizes the advantages of the
RADAR technology, which has been proven in
the past few years under these conditions. The
principle of the RADAR measurement is based
on the following basic concepts:

D=c-42'

The distance of the target D [m] is the result of
the measurement of the two-way transfer time

At [s]:

¢ Propagation velocity of electric waves [m/s]

Antenna At
AHTeHHa
Radar- J I
System
Paanonoka- n
LMOHHas —_— T
cuctema arget

Uenb



MpuHuun namepeHusn MN-maTpukc

MN-matpukc Papap nocbinaet v nNpuHUMaeT
3/1eKTPOMArHUTHbIE BOJIHbI NOCPEACTBOM BCTPO-
€HHO aHTeHHbl. Bpemsa npobera curHana
MeXay aHTEHHOW 1 06bekToM (Lenblo nsmepe-
HWUS) MPOMOPLUUOHA/IBHO pacCTosiHUI0. Mcxoas-
lre OT CTEHOK AOMEHHON neyn u annaparta
3achbInku pediekcbl OTOUALTPOBLIBAKOTCA COOT-
BETCTBYIOLLMM npoLeccopoM. [NpumeHaemas
pPOXKOBas aHTeHHa MPOMbIBAETCHA a30TOM,
KOTOPbIA YHMUTOXAET NbleBble OTNOXe-

HWA, a Takke OX/IaX4aeT caMy aHTeHHY.

KoHcTpyKuus

MoBopoTHasA KOHCTpyKUuus meToga [l-matpukc
COCTOUT M3 2-X LWANHAPUYECKUX Tesl, KoTopble
CKpensieHbl  Mexay co60i BpallanLwumcs
coefuHeHneMm. Kaxgoe UMNUHOPUYECKOE Teno
CHAGXEeHO 4YacTOTHOyMnpaB/SiEMbIM MOTOPOM.
3akpbiTas KuHemaTuyeckas LUenb peannsyet
TO/IbKO T€ MOBOPOTHLIE KOo/MebaHus, KoTopble
obecneumBaloT nepegavy Heob6xo4MMOro Koau-
yecTBa NUTaHus cpefbl. ViamepeHne noBepxHo-
CTU parpyskum OCYLLEeCTBNAETCA NocpeacTBOM
HanpaB/IEHHOrO ABMXEHNS MOBOPOTHOrO YCTPOIi-
ctBa. B npouecce ckaHMpPOBHUSA pe3ynbTatbl
n3mMepeHns OUKCUPYIOT:

1. NO3ULMI0 NOBOPOTHOrO YCTPOICTBA

2. Bpems npobera curHana pagapa.

Mocne ckaHMpoBaHWA pe3ynbTaTbl M3MEPEHWS
NPeacTaBnAlOT CcO60l TPEXMEPHbIA  rpadmk
napameTpoB. [lonb3oBaTenb MMEET ewe "
Apyrue cnocobbl AN OLEHKN AaHHbIX MOBEpX-
HOCTW 3arpysKu.

ZIMMERMANN & JANSEN

The p-matriX-Technology

The p-matriX measuring principle

The p-matriX radar sends and receives electro-
magnetic waves through the installed antenna.
The signal transfer time between the antenna
and the object is proportional to the distance.

Reflections at the blast furnace wall and the
filling equipment are filtered out by an expansive
data processing unit.

The horn aerial used will be
flushed by nitrogen to prevent dust
caking and to guarantee the cool-
ing of the antenna.

Design of the measurement
process

The swivel device of the p-matriX consists of two
cylindrical bodies which are linked by a slewing
ring. Each cylindrical body is actuated by a
frequency controlled motor.

Due to the closed kinematic chain, only swivel
motions which permit a simple installation of the
required media supply are carried out.

The survey/measurement of the dumping sur-
face is effected by specific movements of the
swivel mechanism. The following data is contin-
uously recorded during scanning:

1 Position of the swivel equipment

2. Transfer time of the radar signal

Subsequent to the scanning, the measurement
data is visually reproduced as a three-
dimensional diagram. The user has further
options of evaluating the measured dumping
surface at its disposal.
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N-maTpukc PyHKUMA

MeTtoa namepeHnus l-matpukc
Aernaet BO3MOXHbIM :

p-matriX Application

Product characteristics of the
p-matriX topography measurement

1. nony4vyeHne TPEXMEPHOW KapTUHKN (C 1. Three-dimensional image (with height informa-
JaHHbIMK MO BbiCOTE) 3arpy3ku B A tion) of the burden surface in the blast furnace
2. TlonyyeHne faHHbIX MO BbICOTE 3arpy3ku B 2. Determination of the fill height of user defined
HY)XHOIA HaM TOYKe points
3. CkaHupoBaHne NOBEPXHOCTU nocne 3. Surface scan after each charging
KEKAON 3acbInku 4. High vertical and horizontal resolution
4. Beicokoe BepTukansHoe U ropusoHTaLHoe 5. Robust and blast furnace qualified design
paspbixneHue o
. . . 6. Measurement system remains in the blast
5. inzanH- cxofHbIM ¢ ansanHom Al furnace
6. Cuctema namepeHuna Haxogutca B Al 7. Maintenance friendly
7. MpocroTa B 06CYKMBAHUM 8. Direct measurement of the descent rate
8. MNpamoe n3MepeHne CKoOpoCTU CHMXKEHUE
LWMXTbI
Tests were carried out in very early stages of
Radar-Scan development

Ye Ha paHHeli cTagun paspaboTky NPoBOAUTCA

OTobpaxeHne pagapHOro CKaHMpoBaHWS
06LWKMpHOE TECTMPOBaHNE
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