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A .78E/1KOVINKY V OBLASTI LEGISLATIVY
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0JUSHWUD SB8UEDWIRWIWHUVWYR aLYRWQtKR SURVW H

1RYi RGSDGRYi OHJLVODWLYD QRYé ]JiNRQ R RGSDGHFK
0 YBUREFtFK V XNRQPHQRX ALYRWQRVWt b 6E D QF
b 6E NWHUi QDE\OD ~pLQQRVWL GQH OXIGI) D

S HFKRG QD RE KRYp KRVSRGi VWYt D UHIOHNWXMH Y&HF
zS LMDWpKR HYURSVNpKR SUiYD

=iURYH ILQDOL]XMH S tSUDYD DNWXDOL]DFH 30iQX RGSE
republky SUR REGRE224 NWHUé& S HGVWDYXMH ]iNODGQt VWULI
aYL]L SUR RGSDGRYp KRVSRGi VWYt GR URNX $NW X
VGS$SVOHGNX S tSUDY\ QRY&FK SUiIYQtFK S HGSLV$ EADFPpQ
30iQ RGSDGRYpKR KRVSRGi VW Y4 GOR/AHQUMIS WEAIYNOHQt YO i
republiky. NiV Od¥&@bude DNWXDOL]DFH NUDMVN&FK 30iQ$.RGSDGRY
1iYUK QRYpKR ]JiNRQD R RPH]HQt GRSDGX Y\EUDQé&FK SODV
SURVW HGt NWHUé& WUDQVSRQXMH SR&DGDYN\ VP UQLFH
SODVWRY&FK YEURENS$ QD &LYRWQt SURVW HGt RSDNRYDQ
1iYUK ]iNRQD MH SPRNBGQHFE®PYVQ PRYQ 3DUODPHQWX yH\

3529E' &E 3 ('3,6<=E.218 2 23%$'(&+

"QH VUSQD QDE\OD ~pLQQRVWL Y\KOiaND p 6
QDNOiIGDQuady GiOH MHQ AY\KOidND R SRGURRGBDWWFK QI
9\KOiaND JHMPpQD XS HV XMH Q NWHUp SRY LQo@mRdewiL JiNRQL
GiOH MHQ A]iNRQ R RGSDGHFK3 D ]DML&"XMH WDN SRYLC
S HGSLVS$ D VSRptYDMtFt Y SRYLQQRVWL [IDMLVWLW RFKUDQ:?
S L QDNOoGpaidyt V

2SURWL S HGFKR]t SUiIYQt ~SUDY Y\KOiaND |]DKUQXMH REOI
DGRX VDPRVWDWQéEFK SURYIG FtFK S HGSLVS$ .y@RYpPX ]
VDPRVWDWQ Y\GiQD SRX]H Y\KOiaND NWHURX VH VWDQRY



KRGQRFHQt QHEH]SHpQ&FK YODVWQRVWt RGSD&¥Q\D GiOH
VDPRVWDWQp Y\KOidaN\ NWHUp EXGRX VWDQRYRYDW GRSO |
D S HFKRG ] RGSDGRYpKR UHALPX .URP XYHGHQéFK RE
0 SRGUREQRVWHFK QDNWYaEHRKIQY EBRBCGDREQRWEMW N WHRUmp PXO \
JINRQX R RCGYWBDHHKYHQ\ QD ~URYQL SURYIG FtFK S HGSLVS$
+ODYQt SULQFLS\ GRVDYDayQt¥HKONK uiidW\NL [JBD/AKRYiQ\ 9 UiPI
SUIYQt ~SUDY\ E\ODUBYRGFBERPDYD Y SURYIG FtFK S HGSLVHF|
QRYRX ]JiNRQQRX SUiIYQt ~SUDY&o fevd Ren@imblo§iR NGty M G

a povinnosti. VIKOiaND R SRGUREQRVWRHGEED QD ND@ilG il Q@ NHVIDWDp
QRYLQN\ RSURWL VWIiYDMtFt SUiIYQt ~SUDY QDS P QX
HNRWR[LFLW\ SUR ~pHO\ ]DV\SiYiQt Y\XatYiQt RGSDGS$ QD
SRaADGDYN$ QD OLPLW\ REVDKX daNRGOLYLQ Y RGSRGHFK Y
]JP QX SRGPtQHN Y\XaLWt VWUXVN\ ]JH VSDORYiQt RVWDWQtF|
V GXEQX Y\aO0D QRYHOD Y\KOidN\ R SRGddyEZ RVRWKHPFK QD
b Y\KOidN\ EA\O Y ERG $ Y\PH]HQ VH]QDP RGSDG$ NWHUp
VNOiIGN\ QHER" MHKR XOR&HQt QD VNOiIGNX P$&H PtW QHJID'
QHER J]GUDYt OLGt 3RVOHGQt ] SRl BRINRIMNIKRWR VHI®DE
VNXSLQ\ D RGSDG\ Y]QLNOpaMH M JAKI P 5Q@D RRRG SHH&O® |H [GU
D YHWHULQiIUQt SppH 1iVOHGQi SUD[H YADN XNi]DOD &H NF
RGSDG$ ]JH ]JGUDYRWQt D YHWHULQiIUQt SpptVEWR SFKFKRGQ
~]HPt yHVNp UHSXEOLN\ ]D GDQp VLWXDFH YHORW HWAEFRKO H |
UHJLRQHFK FR& MH GiOH NRPSOLNRYIQR VWiYDMtFt SDQGH
SRADGDYHN QD ]JiND] XNOiGiQt RGSDGS$ |JH |GUDYRW®@tJHD YHW
REHFQ SRYDARYDW ]D ]JFHOD RSUIYQ Qé& ]HMPR QRIS YDREKSO H G
D MHMLFK PR&Qp GRSDG\ QD 4LYRWQt SURVW 8 GE\WHGEFRY t
UHIJLRQHFK QHMVRX GRVWDWHpPpQp NDSDFLW\ SUR VSDORYIiC
]JH ]JGUDYRWWHDLQIUQt SppH

043 WHG) QRYHORX Y\KOidadN\ R SRGUREQRVWHSE Ki BIORI®Q®iQ't
REGREt SUR ]iND] XNOiGiQt QD VNOIBA KB RGEDEH MRINKL Q \
VH S HGHAOR Y]JQLNX NULWLFNp VLWXDFH Y REODVWL QDNC
VH a4H E KHP WRKRWR S HFKRGQpKR REGREt EX|GIRX NDSI
vSRW HEQpP UR]JVDKX QDYéaHQ\
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=iNRQ p 6E R RGHSPOPBRIFKMH DE\ V YEMLPNRX SDOL
z ELRPDV\ S HYWDOD E&W SDOLYD Y\UREHQi ] REBDI®X D& G
RGSDGHP 7R YEBUD]QéP |S$VREHP ]W 4XMH Y&URBKYD XSC
=iURYH Y W&t HQHUJHWLFNp Y\X&tYiQt RGSDGX SUiY YH
ZRGSDGX P$aH S LVS W N RGNORQX RGSDG$ RG VNOIGNR"
SURV WrdthG Sipravio QiYUK Y\KOiaN\ NWHURX VH VWDQRYt SRC
VSOQ Qt S HVWiYi EEW SDOLYR ] RGSDGX RGSDGHP

9 QiIYD]JQRVWL QD S tVOX&aQp ]JPRFQ Qt Y ]iNRQ HEK
QDYUKRYDQi Y\KOida&ND Y\PH]XMH SRGUREQRVWL S L MHML!
Y\UREHQp ] RGSDGX D SDOLYR Y\UREHQpP ] RGSDGQt ELRPDV
QD QiURGQt ~URYQL NULWpPULD ]D QLFK& P$BHiRGBBGtS H
SRADGDYN\ QD WDWR NULWpULD MH VWDQRYHQD X pO

abDG\ (6 ]H GQH OLVWRSDGX R RGSWEBHERKD R
VP UQLF 1iYUK Y\KOidaN\ RGSRYtGi MDN SRADGDYN$P VP UQI
0 odpadech.

1iYUK Y\KOidN\ GiOH QDVWDYXMH VSHFLILFNp SRA&DGDYN
YVWXSXMtFtP GR YEURE\ SDOLYD ] RGSDGX D HYREDHEDAYHN\ (
v]D tJHQtFK NWHUi Y\UIiE Mt SDOLYD | RGSDGX

9\KOiaND QDVWDYXMH NULWpPULD SUR GYD W\S\ RIBEDGX N\
“HGQi VH R ]iINODGQt NULWpULD SUR SDOLYID)YRGODGIHDD LGL
Y\UREHQi ] RGSDGQt ELRPDV\ =iNODGQt UR]GtO Y\EKiJt ] \
ZzRGSDGQt ELRPDV\ VSO XMH JiURYH GHILQLFL ELRPDV\ SRC
R S tSXVWQp ~URYQL JQHpPLA"RYiQt D MHMtP [ML&A"RYiQt D |
XVWDQRYHQt [iINRQD R RFKUDQ RY]GX&at YH |]Q WDENRIEWM At
VSDORYiIQR ]D MHGQRGX&4tFK SUDYLGHO SRGOH SUiYQt ~SU
1H]JE\WQRVW ]P Q\ VWiYDMtFt SUiYQt ~SUDY\ MH Gi@tD JHMP,
Y\X&tYiQt SDOLY ] RGSDG$ NWHUp E\ P OR RGNORBKW RGSI
HQHUJHWLFNpPPX Y\XatYiQt
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6WUDWHJILFNé UiPHF FLUNXOiUQt HNR Q®RiPLHN WYDHWON A 6UMMHBEXVE
UiIPHF3 E\O VFKYIiOHQé YOIGRXaBRUPSIORWILHQEHLRULW\ D NUF
N GORXKRGREp XGUALWHOQRVWL yHVNp UHSXEOLN\ SURWI
YPHWQ ]JP Q\ NOLPDWX D |WUiW\ ELRGLYHU]JLW\ D UR]JYRML
6WUDWHJILFNé UiPHF GHILQXMH MRSDW WQL YD Gt 0OW UR M MW 3q
GRVDAHQt

OpHOHP 6WUDWHILFNpKR UiPFH MH IRUPXORYDW S HGSRNC
E\OD yHVNi UHSXEOLND SURVW HGQLFWYtP FLUNXOIUQt HN
EXGRXFtP HQYLURQPHQWIOQtP KURJEiIP YPHWQ ]P Q\ NOL
XGUALWHOQé VSROHPHQVNé V\VWpP yHVNi UHSXEOLND P
EXGRXFt ]1ivVDGQt Yél]Y\ L Y VRXYLVORVWL V HBGQGEMRLLt QF
FLUNXOiIUQt HNRQRPLN\ E\ VH P OR VWiW SULRULBVYRX yHVI
FLUNXOiIUQt HNRQRPLN\ yHVNp UHSXEOLN\ URYQ a UHIC
SULQFLS$ RE KRYpKR KRVSRGi VWYt D ]G$UD] XMHWRE KRY
YyHVNp UHSXEOLN\ 2E KRYp KRVSRGiIi VWYt VH VWDOR MHGQt
D G\ ifkREO.

6WUDWHJILFNé UiPHF VWDQRYXMH SULRULWQtFK REODVW
SU$P\VO VWDYHEQLFWYt VXURYLQ\ D HQHUJHWLND ELRF
aVSRW HELWHOp RGSDGRYp KRVSRGiIi VWYt YRGD Yé|JNXP
a]QDORVWL HNRQRPLFNp QiVWURMH FLUNXOiIUQt P VWD D |
Dokument nastavuje GDO&at VP RYiQt UR]JYRMH FLUNXOiIiUQt HNRQRP

GR URNX D XPR&QLW L pHUSiIQt SURVW HGNRHEQBYRQGS
NWHUp EXGRX VW 8HMQtPL ILQDQpQtPL QiVWURML SUR FLUN
9 URFH EXGH S LSUDYHQ QDYD]XMtFt LPSOHPHQWDpPQt §

NWHU& VWDQRYt NRQNUpWQt DNWLYLW\ D ~NRO\ QD Qi®
S LVS W QDSOQ Qt FtO$ VWDQRYHQ&FK YH 6W SDMGOIRENQP L
YOiG GR tMQD



DODAVATEL KOMPLETNICH TECHNOLOGICKYCH RESENI

PRO ZPRACOVANI A VYUZITi NEJEN ALTERNATIVNICH
PALIV

ENVIROMENTALNI POLITIKA

RADI BYCHOM ABY NA PLANETE BYLO LEPE ERITECH

EFFECTIVE RECYCLING INNOVATIVE TECHNOLOGY




ZAKLADNI INFORMACE Ll

ERITECH je vysoce kvalifikovanym dodavatelem technologickych systémti mili
zamérfenych na zpracovani a vyuZiti odpadu a alternativnich paliv

Zamereni na trhu

Dodavka technologickych systému zamérenych na:

1

2.
3
4

Zpracovani a vyuZziti tuhych odpadu

zpracovani a vyuZiti kall a kapalnych odpadl
mechanickou dopravu a davkovani materialu
pneumatickou dopravu a davkovani materialu

Technologické éasti a dodavky

1
2. Stroje a zafizeni

Filtracni systémy a primyslova filtrace

3. Technologie pfijmu a skladovani paliv

ERITECH je certifikovana spoleénost I1SO 9001

ISO 14001
ISO 45001

*l Alcumus

Certificate of Registration

Tienas b potvezaje, be sysméen Fitend spctedneis
ERTECH s

irod 56125, Stars st
14003 Praha 1, Setki repbiien

L tshednent Alsmut BEOAR 8 je fm i § paSadinky

50 180012015

r 3| inlo certitiii SGEIS D0
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\ Fiechas uhander et 28 wbtra 2021
| e Afofini et st vyein 28 ibira 2021
Piinsdt skbaiin corifiiia do 1. Sieme 032
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EFFECTIVE RECYCLING INNOVATIVE TECHNOLOGY

HODNOTY ZA KTERYMI SI STOJIME

1. Kvalita

2. Progresivita
3. Upfimnost

4. Aktivni pristup

5. Ochrana Zivotniho
prostredi

EFFECTIVE RECYCLING INNOVATIVE TECHNOLOGY




STOJIME NA TRECH ZAKLADNICH PILIRICH L

[ 1]
L | ]
ERITECH
GENERALNI KONSTRUKCE
ENGINEERING DODAVATEL ZARIZENI

Engineering & Navrh projekt Dodavatel technologii a EPC projektu Navrh a vyvoj
zaméfenych na dodavkuprimyslovych vedené tymem zkuSenych projektovych vlastnich
technologickych systému pro manazert a inZenyril. Uzka spolupréace s systému a
prumyslové procesy a stavebni renomovanymi a na trhu znamymi a produktt na miru
engineering provérenymi spoleénostmi

EFFECTIVE RECYCLING INNOVATIVE TECHNOLOGY

ENGINEERING L]
L

« Poradenstvi

« Studie proveditelnosti
« Technologické navrhy
- Projekty

+ EIA

EFFECTIVE RECYCLING INNOVATIVE TECHNOLOGY




« Dodavky technologickych celku L | ]

« Dodavky stroju a zafizeni

TECHNOLOGICKE DODAVKY, EPC

+ Dodavky kompletni technologie vé. provedeni stavby
« Montaz, oziveni, uvedeni do provozu
+ Implementace do linky zakaznika

P i
+ Dokumentace skute¢ného stavu I _

“““!l!!=u4 .
.\‘\\||l|lpl_glll

=

EFFECTIVE RECYCLING INNOVATIVE TECHNOLOGY

KONSTRUKCE STROJU

+ 3D modeling
» Vlastni konstrukcni zazemi

» Spoluprace s vyrobci jednoticelovych stroju

EFFECTIVE RECYCLING INNOVATIVE TECHNOLOGY




KONSTRUKCE STROJU ::::

Zarizeni pro odbér vzork( z malo pristupnych a atypickych mist

EFFECTIVE RECYCLING INNOVATIVE TECHNOLOGY

POSKYTUJEME OPTIMALNi CELKOVE PROCESNI ﬁgEéENi PRO JEDNOTLIVE LU
PROVOZY VCETNE ENGINEERINGU CELYCH PROJEKTU ERITECH

FILTRACNI ZARIZENi & PRUMYSLOVA VENTILACE

PRAKTICKE ZKUSENOSTI A KNOW-HOW
PROCESU FILTRACE A PRUMYSLOVE VENTILACE
VYBER OPTIMALNICH ZARIZENi — CENTRALNI
SYSTEMY | LOKALNI ZARIZENI

EFFECTIVE RECYCLING INNOVATIVE TECHNOLOGY




ZPRACOVANI ODPADU & VYUZITI ODPADU

| Netfideny odpad |
_ Pfijem a skladovani
g Vykladka vozidel — Skladovaci haly — Sila — Hala vybavena jeraby

[ Otevirani baliku + Drceni ]

Tridéni a klasifikace
L n

Separace kovu

Klasifikace materidlu
P
Y« Analyza (Neuronové
sitd)
+ InfraCerveny senzor
+ Dle mérné hmotnosti

Rozmérové tridéni

_ Permanentni magnet
lektromagnet

Hvézdicové sito
Diskove sito

Bubnové sito
Wind Shiftery

P
Klasifikované a vytiidéné materialy
Pftipraveneé pro trh

FFECTIVE RECYCLING INNOVATIVE TECHNOLOGY

TECHNOLOGIE PRIJMU A SKLADOVANI A
UPRAVY PALIVA

+ Prijem paliva (zasobniky, posuvné podiahy, ...)

)

» Skladovani (sila, skladovaci haly, ...

+ Tridéni paliva, analyza vzork

EFFECTIVE RECYCLING INNOVATIVE TECHNOLOGY




ZDROJE ODPADU

Pevny Organicky Nebezpecny
Domovni * Gastro « Kaly
Industrialni = Zahradni « Kontaminovana
Plasty » Domaci puda

Kovy biomasa + Kontaminované
Pneumatiky materialy

Slama

Plevy

Drevéne frisky
Kura

Drevéne pelety
241(14)"

Tekuty

QOdpadni voda
Rozpoustédia
Organicky
Cistidla

Oleje

AleS Bednar
+420 739 441 903
ales.bednar@eritech.cz
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Z$723(le 0267< 1$ 92'1E0 'E/( 49,+29

,QJ 90DGLPtU 9HVHOé 6YD] Y&UREFISPEHWRIQX §5#VYE F]

BWDYE\ Y&WYRU\ ORLGMNPRRQ ENEFEKIXNRX MVRX QHRGG OL\
QDAHKR ALYRWQtRR OLWRX¥M!t HODXEH HVWISWBEDBNEp K LW VQR UL FYN ¢
VWDYHE pL VRXERU$ VWDY HIEN K QMNWipMN\Dtt B K XIUE DREVWLFEN é
i PtVWMH[WUDYLOIQX 1DYtF VWDYE\ NWHUp S HVYWDO\ VORXA&
kQ PX VORXALW Y$EMA QR]PPME\VWiYDMt Q PEPL VY GN\ Kl
VSROHPQRVWL OH]L WDNRYpWR VWDYE\ EHJHVSR&ENOBPW t C
AYLKRY QD HFH &4HOLYFHK S-H8 GHGIO RFRRVDNV6HGPSDQVNEé SR

1. Lokalizace

ORVW\ SHB/OLFNé D 6HGPSDQVNEé SB\S BRXNRGH) QPCE iKaFI\DLQ p
G i O QmézHobcemi Hulice a Borovsko. ORVW\ VH QDFXKUMMP RFKUDQQPpPP

SiVPX YRGQtKR JGURMH FR& JQIRHWQEHHHS BYR/GHKSt D ]D S t
RSDW HQt QHQt SUDNWLFN\ PR&Qé

Obr.1 /RNDOL]DFH ][DWRSHQ&FK PRVW$ S HV 6HGPSDQVNé D 6H
[1]
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2. +LVWRULFNé NRQWH[W

=DWRSHQp PRVW\ S HV 6HGPSDQVNé D 6HGOLFNé SRWR
QDJ]éYijasko AORVW\ %D"RYL GiOQLFH3® AORVW\ SURWHNWRUIiW
AORVW\ +LWOH WHRtyrli jeparvenikEHALUAtFK VRXYLV QR VG HAKOBR E\
detaiOQ SXEOLNDFH 6WDYE\ NWaMIEP YER EEteCh@ &8 B0
QD ~]HPt yHFK D ORUDY\ DXWRU$ 9iFODNI2 QGROMHDP RREARIE M/ HL
GRSUDFRYDW N SRMPHQRYiQt PRVWS]IDNWR OO QANX\ VSUIiYC

9éVWDYED GiOQLF QD ~]HPt yHVND UHaVdSakhMeoL Yk yHV NRV
L NRQNUpWQt VWDWIHHER REICRERBWY Qt UHSXEOLN\ 3UYQt ~Y
VtWL VH RENEeYIO8\ MLEWNJ@PPNO\ QH]JiYLVOH KQHG GYD LG
3UYQt QiYUK Y\HIUD FRBDON Qt NeBB- MRS HQNMNpP UHOLJLRQDC
~VW, WGtR HQi pOHQ\ 6GUXaHQt LQAHQEéUS$ Dyl® QPKRILVEHRW $
WpP S tPRpD H VW HGBO]JQHSREMIANVF]YL] REUS HGRR&ALQY L
EUQ QVNé UHIJLRQ 7HQWR RGYiGY® PBEt YQWYUHKP IS RtV OLG HY V
aMLAQERKHEX D& GR &KXVWX YH YéFKRGQkrBjinF v&Xb=3DNDUSDYV
T HWtP QiYUKHP E\OD WUDVD GSGE@DEMDA VIRRPR®I RpVL A%
VWiW SUR PLOLYQ$ OLGt URFHUI Y\ R SRI®Ss WRGAY HQp Y\G
vroce 1938 [3]. 7DWR YDULDQWOUBSRRIXWVPBPD WKHEHP D 9tdONéEP 2p
YEFKRGQtP FtSX =0Dkainy 8 D WYVRW QXWtP ~GROQDHRYH HRQ YN\
Kralovice £6Y W OiSQ|DG Ruk obr.4.

0 40 80 120km
0 63mi

Nérodni silnice Plzeii - KoSice
Podfa névrhu Cesko-slovenského regionalistického
lstredia 2 roku 1335

Dresden & Breslau @

O o
Ustin.Labem Liberec

PRAHA

Moravska Ostrava °

Olomouc o

Ceské Budéjovice
<)

Mukatevo
o

Chust

o

© Bratislava

BUDAPEST
o]

2EU 1iIURGQt VLO@RFAHBOMHYHWK y650 > @
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0 40 80 120km
0 63mi

Dresden @ Breslau @ Silnlénl’ maglstl’é|a

Podla ndvrhu brnianského regidnu z roku 1935

o o
Ustin.Labem Liberec

2EU  6LOQLpQt PDILVWAUBAHD3|GOH QiYUKX -

JA. %D"D QDYtF QHFKDO ]JSUDFRYDW QD YODVWQt QiNODG\ S
Slovenskem, FR& R L LPSXO]JHP SUR WHKGHMA&t]RUQJ i GRYVWIRNE V
kGiOQLpQt VIWL yHBRORGORYINQBNURWR VH Q NG\ R DUWHIDN
biVWt VWDYHE GiOQLFH KRYR t MDNR R A%D"RY GiOQLFL?
QDNRQHF MLQp

5R]JKRGXMtFtP LPSXOVHP SUR LQWHQ]LYQt |[DKiMHQt SUDFt
QD ]iNODG Mt& S LAOR PH]LYiOHpQp YHVNRVORYHQVNR R Yé
URYQ & YHOPL ]|DVD&HQD GRSUDY @tRY® FKD K WLGEGSAKE D =V W |
QXWQRVWL S LISSVRELW GRSUDEQ ML"aQR Yt&PQBR G P\ P O |
S tSUDY D UHDOL]DFH YHONé&FK GRSUDYQtFK VWDYHE .UiW
VH HMQEéFK SUDFt GLYL]QtP JHQHUIOHP hrigyend & QUM QKPP
vojska ,QJ 9iFODY 1RVHN RUJDQL]DFt ~ DGX SUR VWDYEX
S tSUDYQEFK SUDFt VWDYE\YADMNA/ WRBBNQEVDKDSDN Y]KOHG!
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VWUDWHJILFENpPX YéE]QDPX GRSUDYQt WHSQ\ SUR ~]HPQ VLC
QDEUDO\ U\FKOé VSiIiG 'R S tSUDY\ GIiOQLFH E\OD |DSRMHQD
AHQLMQtKR YRMVND -HMLFK SDUWLF L StIVMERESsUIRNQHHEQMIDP J H Q
(OLIAHNRVOHGXMtFtKR GQH E\OR XORAHB®UWDEHH PN NHEPHKQt+ WA R
PDJLVWUIO\ PH]JL 3UDKRX D -LKODYRX YpHWQ SUDAaVNpKR
=HPVNpP ~ DGX SRG YHGHQtP 'U .DUOD 9DOLQ\ YOiIGQtKR
podklady trasy v P tWN X MLa OLVWRSDGX WHG\ ]D
Z SRKOHGX GQH&aQtFK SRVWXS$ D WHUPtQ$ Q FR QHXY LWHC
OLVWRSDGX E\OR VFKYIOHQR |WHHGH@QHPMRG\ YSUDYR EVI(
] tIHQR 9HOLWHOVWYt VWDYE\ GIONRYéFK VLOQLF 96'6 3 HM
HGLWHOVWYt VWDYE\ GIiOQLF * 6' GQH EI@ILNi WD
GQHaQtPX 6' =iURYH YH VWHND¥YHGHQ tCGREFEMPIX BiOQLFH
Y\WYR HQ XP OH $XWRUNPQQROUpPKR VSRWMBIQtP SdiYimit VODEL
(nebo GiIiBRYi GRSUDYD V NRQridRY N RX% D/GOQ iidaH @d-Hdvotvaru
AGiOQLFH3® MH AWIiEQt NDSVWiI®5,QJ .DUHO &KPHO

%&«/éw

Obr.5. Ing. Karel Chmel, autor REU &Bavka\yHV NR

VORYHQVNpP

QRYpKR SO KB|H:3 GiOQLFH ]DKiMHQuze 6HMd KaxXel Y

Chmel [2]

-La& OHBDBFKYDOXMH YOIGD AO HWORYY BOMNY [GHOQRFH D
souhlas k ]I DKiMHQt S tSUDYQéFK SUDFt 1iVOHGQ GQH OH

]JDKIiMHQR NiFHQt OHYatrati I&Kteh BN FOiQRY D Q pBrny B Ot Q
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viz.obr.6  %\" W DABRKONO MM E\OD GR SRGRE\ GQHAQt GiOQLpQt V
PRaQp WHQWR pLQ SRYDARYDW ]D VWDUW EXGRYiQt GiOQLF
B8GIORVINWLYQt SRORYLQpak RMXUDO\ YHOPL U\FKOé VSIiG 3RI
YEVWDYE\ GiOQLpQt VtW GR&EOR SR RNXSDFL D YRQIINX 3UR
Q NROLN PiOR GQt NRQNWMW®QiQt PLQLVWUD YH HMQ&FK S
yLSHU\ D JHQHUIOQtKR LQVSHNWRUD Q ®B RNAFK\®L GQ-L¥]DW
Q PHFNp VWDQGDUG\ SUR YEVWDYEX GIiOQLF '"iOH E\O\
SURWHNWRUIWX SRiestdtd Q\Der/iO@L .S HWtQDMtFt YH VP UX 6H
ML&QtP ~]HPt ORUDY\ D N GitFQ MH SC4HQRDPDWQRX pHVNEPL LQA
WpWR GiOQLFH NWHUiI P$aH EéEW MDNR MHGLQi QD QDA&HP
Hitlerova, M H P Rppgbmvat dodnes.

9H GQHFK D& E\O\ ]DGiYiQ\ GtO\ +VENX WUDW
voblasti 'ROQtFK .UDORYLF GQHV MLa&a QHH[LVWXMtFt REFH ]DV
E\O ]|DGiQ EHURXQVNpP ILUP -HOtQHN D VIRIR®2KJDN[D.GiYDFt p
90DVWQt VWDMtERQXNUDWIMLO JHQHUIOQt HGLWHOtb6' ,Q 9i
v~WHUE NY WQD QD W HWtP NLORPHWUX EX®RXFH WUD
SuUiy wubD" , E\OD ]JiNODGHP SUR WUDVX QRYRGRBEpNWBABQpRFH
VWDYE\ |IDKREHERELY SURWHNWRUIWX E\O\ GR Qt |IDLQWHJUR
S HV ~@iRkKataPHMNDOND pL ORVW X 3taw

3. =DWRSHQp PRVW\

BWDYED PRVW$ S HV 6HGOLFNé D 6HGPSDQdealoSRHERN E\OD
VSUSE KX VY WRYp YiON\ PXVHOD E&W YOLYHP RNROQRVW
VWDYHEQt SUIFH QGDODKAMHO}IMG tYH GRAO\ SUDFRYQt VtO\
IURQWX D QiVOHGQ GR&AHO L VWDYHEQt PDWHULIO S HGHY
SUR YiOHpQp ~pHO\ VWDYED $WODQWAERNQKR RAEEHD QRN MB
SUR SURSRMR Ye@ent8 WWR®RYpP NU\WX E\OD UHNYtURYiQD
Y 8 URE X

1HMG tYH ] IOIMIRRDNKDMRYiQt QRYEIRENWDYNR Q@NYUpWQ
30. dubna E\O\ ]DVWDYHQ\ YH&NHUp SUIFH QD URJHVWDY Qp GiO
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31 ORVW S HV 6HGOLFNé SRWRN
ORVW S HV 6HGOLFRERRPWRWWMHAWHQ Y WAat3 D QDYtF MH V
ponR HQ GR YRG QiGURGIVAWULXREYQ MGH ¥ VDWV\KWRW Q p
mosty s UR]S Wbiddku 100 ma Y]J]HS WtP P D a NRX YR]RYN\ P >
QDG ~GROtP SRWRND 68BN pLQLOD P
6WDYED PRVWX E\OD ]DGiQD SUDAVNp ILUP ,QJ 'RPDQVNE
VWDYE\YHGRXFt JHUEDL®IDQEGtyYKUWIND ]|D VWDYEX PRVWX pL(
Korun [1]

Obr. 7 6WDYED VNUXaH REORXNX SR6&VFUDX RR pIMNDPIDP RV W X

'R URNX GR ]DVWDYHQt YHaANHUéFK SUDFt E\O E\OD G
UHSUHJHQWRYDQi MHGQtP PRVWQtP REORXNHP
-LA W VQ SR XNRQpPHQt VY WRYp YiON\ OLVWRSDGX

GRSUDY\ SRUDGD RKOHGQ G RPN ¥aEHumpoldeN X s@idI046F H

EVO\ ]DKiMHQ\ SUiFH QD GRNRQPHQt URJoty \WoBO b@p piVWL
GRNRQPHQD VWDYED FHOpKR PRVWX RE piVVW,IQIS$SDREEDP C
'RPDQVNpPKR DY&DN JQIiURGQ QRX D ML& SRG QRYEéP Qi]J]YHP
]JiYROA GXEQX E\OR XNOLJHQR VWDYHQLAWNRODXGRGXM tF
VQ NWHUEBFK ]JPtQNiFK EéYi SURWR WHQWR PRVW QHV:
AQHGRNRQpPHQ&® &K\Et WRWLA QDYD]XMtFt piVW ~VHNX G
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AEUQ QVNp3 VWUDQ VWDYE\ 1D VWDYE GG3QYREH XQNVLRUO \
YHGRXFtFK pLQLWHOS$ VWiWX &aH DXWRPRELORYiIi GRSUDYD
GRNRQPHQéPL piVWPL E\O SURYIG Q REpDVQ RVREQtPL QiY
s komplikacemi (I DNHP D S aN\ SRE|RXERAIKDEY VWDYEIP QHYHGOF
VLOQLpQt QDS BM8Qt YL] REU

N -

Obr.8 3BRKOHG QD GRNRQpHQé PRVW S HV VHGOLFNé SRWRN

o S ’4‘
o’ o

Cl

Obr.9 Pohlednamostz ~GROt 6HGOLFNpKR SRWRND URN
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32 ORVW S HV 6HGPSDQVNé& SRWRN
ORVW S HV 6HGHRSBID @QVNEXYIG Q SRG Qi]YHP & ReVAbbouXOLF
PRVW$ AWHQ PHQ&t® 'R YRG Qi6G UM BYMKHRIQ EEYILSRIQNpPP
vodyv QiGUAL MH YLG W ]JFHOD .RQVWUXNpPQ MGH R WUiPRY&
QD OHYpP D SUDYpP E HKX SRRMMRNIK RNUAEQ&NX WHIBIX0iQ VHY
obce 6HGPSiQ\ D NWHQ&NMH WEFNK Y DSRY é F KV B R 8/ROD ] F KQL
BWDYEX PRVWX SURYiG OD ILUPWDKQJ 6W DIVYEEH BNREtKDOD F

D& ]JDVWDYHQt YHANHUEFK SUDFt NG\ EROYRRAHN GR
E\O PRVW GRNRQPHQ PH]L OHW\ D& YL] REU

4. Osud

3R ~QRUX E\OR MHAW SRNUDpPRYIQR YH YéVWD®E QD
UHGXNRYiIQ SRpHW IJRFFHRYQHENOR MUXAHQR OLQLVWHUVWYR
SUDYRPRFLNaSMHIG#OUVWYR VWDY HEQVAKp S®Et MLa E\OD JUX:
RUJDQL]DpQt MHGQRWND NWHUi P Othay ¢ WW B E E R G5Q Q PH. FC
ML QHGROWMD YHQLAWYIo GFBIQDFRISXAW QR OH]L 3UDK®BX D +XP:
ORUDY&K LEHFK ]$VWiYi QD U$]QpP VWXSQL UR]J]SUDFRYDQR\
D S HV PRVWS$ 2G URNX ]$VWiYi QHGRNRQBNQ@R FHO
GiOQLFH 3RptQDMH URNHP WHG\ QD ~]HPt yHVNPRPVORYHC
URJHVWDY QéFK GiOQLF D VWONGRXPptDNMF HFKIWUDAV WDY E
NWHURX YH W LFiWéFK OHWHRIKR §HDNRODRWBQVYNREYVY W ]
QDYA&G\ ]WUDFHQD %RKX&HO GR GQHAaQtFK GQ$
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V URFH MH J]SUDFRYIQ LQYHVWLpPQt JiP U QD Y\EXGRYi
a QiVOHGXMtFt URN MH VWDYED J]DKIiMHQD XNRQ pHXDt
GiOQLpQt VtWL YyHMUOERMWOIRYHQVND Y
OXVt EEW WUDVD XS RXYOHEM R KMDHQRWY, pD O W CEUGD UG\SUR NR:
S HGFKR]t WHEBQYP/ GtOHP 3R XNRQpPHQt VWDYE\ YRGQtKR G
S HVY 6HGOLFNé D 6HG P StlaQK/ONEGI RW RN HKRKIDGHD 11Q 1&.U a H
13. a 14.

~ B |

Obr. 11.2 Pohledna ORVW S HV VHGOdtdhdé SRWRN ]
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2EU %RpQt SRKOHG QD ORVW S HV 6HGOLFNé SRWRN

2EU %RpQt SRKOHG QD 6HGPSDQVNé SRWRN

e

6HGPSDQVNé PRVW SRKOHG JHVSRGX
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Ve

2EU 7UDVD SOIQRYDQp WiegDQLFH %UHVODX =

5. =iY UHP

Jak bylo uvedenov ~YRGX pOIiQNX ]J]DWRSHQp PRVW\ MVRX QHGtO
YEVWDYE\ GHWNGF WVHSXEOLFH D MVRX G$ND]JHP WHFKQLFN
LQAHQéUS$ Wp GRE\

=KOpGQRXW W\WR NRQNUpWQt DUWH IRNRW X G&RHE \VM HQ R E Wit]dK
vi.stupni SiVPX K\ JLHQLFNWYRBBRKKRQGURMH ORAQRVW MH YLG
S tVQi RSDW HQt D O]HvVMHt FO@p AR RW QVHE R ®ROWBIDHQt D
RGSRY GQéFK SUBKF®BIWQmNDLSI v S tSDG H[NXUVH yHVNp EHWRF
SPROHp QAWM IAYND D |DWRSHQpPp PRVW\3 > @

Liteatura
[1] BWDYE\ NWHUé&P (PREW MWHEDi @HEhQALIB-Y QD ~]HPt YHFK
a Moravy,

9iFODY /tGO 7RPida -DQGD HGLWHOVWYt VLOODRIFED GiOQLI
2] * MLQ\ YEVWDYE\ GiOQLF D U\FK O RMWWIkipalie/ LY WX 8Q p6 OR
z: cs.wikipedia.org
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8] %D"D %XGXMHPH VWiW SUR URJat BlQ®tY\GiQt =0tQ
[4] %$52&+ 3 6752- y$68 -DN VH VWDY OD ' PDWND Y&aHF
iDNES.cz [online].

'RVWXSQp ] LGQHV F]

Fotografie:

+mapy.cz,

, 3 %[2],

7,8,9, 11, 15 #[1],

(3],

+[4],

10 +mapy.cz (fotogalerie £Viktor 6 WtVNDOD
12,1314 +tDXWRU pOiIiQNX

a N o N R
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, QJ

YLUPD

AZPRA &29E1E O0,1(5E/1E&+ 68529,1

SDYHO $QOMREQYENDO :HLU OLQHUDOV &]HFK 6O0RYL

'HLU OLQHUDOV &]HFK 60RYDN V UR MH VRXpiVW

OLQHUDOV (XURSH /LPLWHG NWHUI BpWeirt FsrRa GeirMdtddd OLQH U

VODYt

OHW RG ]DOR&HQt SUYQt DILODFH GQHHEQEOXR FHC

9]SRPtQiPH QD ]iNODGQt PLOQtN\ QDAHKR YéYRRRIYDQRXQLP
ILUPRX Y RERUX W &E\ D ]SUDFRYiQt PLQHUIOQtFK VXURYLQ

1891
1916
1923
1938
1975
1975
1976
1992
1993
1994
1996
2001
2002
2011
2013
2014
2015
2016
2018
2018
2020

zalRaHQt ILUP\ /(:,6 3XPSV

]JDORaAHQt ILUP\ *(+2

LINATEX Sheet Rubber uvedeny na trh

]JDORA&HQt ILUP\ :$50%1

Y\UREHQR Y\OR&HQt NXORY&FK POé&Q$ 98/&2
XYHGHQ\ QD WUK FRURIJLY]GRUQpP YHQWLO\ /(:,6
]JDORAHQD ILUPD 08/7,)/2 RGYRG RYDFt V\VWpP\
QiINXS ILUP\ )/2:%$<

XYHGHQt QD WUK $60( YHQWLOS$ '(/7$ ,1'8675,%/
:$50%1 XYiGt QD WUK pHUSDGOD SUR RGVt HQt W\S *
XYHGHQt QD WUK K\GURF\NORQ$ &3%9¢(;

:$50%1 XYiGt QD WUK pHUSDGOD 0& SUR POHFt RNU X
ventily ISOGATE uvedeny na trh

:$50%1 XYiGt QD WUK pHUSDGOD %+

(1'8521 SURGXNW)\ SUR JSUDFRYiQt PLQHUIOQtFK VX
QINXS ILUP\ 75,2

QiINXS ILUP\ "(/7% ,1'8675,%/

XYHGHQt QD WUK NXAaHORYpKR GUWLpPpH 75,2 73
SYNERTREX prosleGRYiQt D Y\KRGQRFRYiQt SURYR]QtFK \
:$50%1 VODYt OHW

CAVEX 2 hydrocyklon uveden na trh

37



9 y5 D 65 S$VREtPH RG URNX NG\ E\OD ]|DORAHQD RUJDQC
,(QWHUQDWLRQDO &]HFK 6ORYDN D MHMtPASSHdaYigwP QiVWX
‘HLU OLQHUDOV &]HFK G6O0ORYDN V U R MHMtPa MHGLQEéP V!
VWHMQ MDNR X S$YRGQt RUJDQL]DpQt VORAN\ PDWH VNi V¢
Limited.

SRUWIROLR YEURENS$ SUR PRNUp SURFHV\

BRXpiVWt NRQFHUQX :HLU MVRX S HGHY&atP ILBOMEMUIE MtFEt |
W &8E\ D ]SUDFRYiQt PLQHUIOQtFK VXURYLQ )LUPD :HL
DEUD]LY]GRUQEFKURD RERJM\ W 8E\ D ]JSUDFRYiQt PLQHUIOQ
YEUREFH DEUD]L Yoh@dR WARMAK Sjédinotek MULTIFLOS SUR RGYRGQ Qt
GRO$ StVWRPHPEUIQRY&FK WHOESTOEK® RGEYRG RYBFtEK VtW
JXPRY&FK YBURENS$ DEWD(LY]GRUQEFK QRARYEFKS YHQWL(
K\GURF\NORQ%D&BEUD]LY]GRUQEFK YAORAHQt 98/&2

3RUWIROLR Y&UREN$ UR]J4L XMHPH JGRNRQDORYiQtP H[LVW.

YEYRMHP QRYE&FK YEURENS$ VSO XMtFtFK SRADGDYN\ WUKX L
GRSO XMtFtPL QD&H VWiYDMtFt SRUWIROLR D SRVLOXMtFtPL

'HLU OLQHUDOV SRNU&Yi YaHFKQD PtUQi VW HGQ W &Ni
VHQHUJHWLFH W &HEQtP SU$P\VOX D Y W &NpP VWURMtUHQ
QDS

¥ H U S DVBARBIAN $ OGYRGQ QtMBR®EBO S Hydrocyklony CAVEX $ Ventily ISOGATE $

$EUDJLY]GRUQi Y\OR%&HQt HaBlicg RINATEX S 6tWD (1'8521  *XPRYp Yé&URNANEXS
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SRUWIROLR YEURENS$ SUR VXFKp SURFHV\
3RUWIROLR YBURENS$ URJ4L XMHPH ]JGRNRQDORYiQtP H[LVW
QRYEFK YEURENS$ VSO XMtFtFK SR&DGDYN\ WUKX D WDNp QI
VWiYDMtFt SRUWIROLR D SRVLOXMtFtPL VIQHUJLFN\m8&VRE ]
(,5 OLQHUDOV UR]&t HQD R ILUPX 75,2 (QJLQHHULQJ BXYRGX
GUWLpPS D W tGLpS

TRIO

Building Solutions Together

TRIO TVBg
96UREN\ y52R GUFHQt PSRG®YDpH GUWLPH W tGLpH

Weir Minerals v URFH JtVNDO WDNp UHQRPRYDQpKR FHORVY \
WHAHEQtFK QiVWURMS$ D WHFKQRORJLt ILUPX (6&2 'tN\ SUR!
VWiYi RSUDYGX NRPSOH[QtP GRGDYDWHOHP H&HQt SUR W &

ESCO

A Weir Group Division

6HUYLY MDNR QiVWURM SUR |DMLAW Qt QHMQLA&tFK
'HLU OLQHUDOV QDEt]t NRPSOH[Qt SURIHVLRQIOQtNAHUYLV I
3RVN\WXMHPH VHUYLV S HVQ SRGOH 9DJANBPKQS R R/YH EQ HNRAH:
SRXKRX GRGiIYNRX ]D tJHQt -VPH Y&G\ S LSUDVBRKASR Btk DV
WHFKQRORJLFN@EKKAHWWRSX YD DJHQ\ QD&H YEUREN\ D EEW Q
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technologicko-SURYR]QtFK S URE GpWPHR Y/ M~

VHUYLVQt VtWL [DKUQXMtFt VW A HUYL
VW HGLVND REUPNMWY VHUYLVX K. o optmise
INXaHQRRBMDVWL SppH R QD&H i o e
INXAHQRVWL QDY]iMHP VGtOtPH _ SPEN ChC Lﬁ
JSSVREHP S LMSHWIWNYLW VHUYL@MER = mf oot

1D&H VHUYLVQt VW HGLVND rocemawd | sl @
NYDOLILNRYDQ&PL WHFKQLN\ ]DL - PAS ' Jiy

WDP NGH QiV SRW HEXMHWH DE\FKRP 9D&H ]D t]JHQt

XGUAHOL Y&G\ YH 4SLpPNRYp NRQGLFL 7HQWR ]iYDDEN D G$Y

VWUDWHILt VOXA@HE MVRX WDNp G$SYRGHP SURpPp VH WROLN

Y\WWRFH YéNRQQi ]D tJHQt 6SROHpPQRVW :HLU OLQHUDOV Y L

NODGH YHONEHISWBDRAUYW D QD SRSUR®HNQ@ tP\DONXAER]KR G XM

QD |DML&AW Qt RSWLPIOQtKR SURYR]X D PLQLPDOL]JDFL FHON

]D t]JHQt '$VOHGQ LQYHVWXMHPH GR URJ]&L RYjpRad®QiPL SRV

JINODGQtKR SUYNX QDat VWUDWHJILH USVWX 7R QiP WDNp

NWHURX SRVN\WXMHPH QDA&ALP JiND]J]QtN$P D NWHUIQWDNp UR

SUDFRYQt Y]J]WDK\

lia VHUYLVQt WéP SRVN\WXMH SURIHVLRBUOQV QiHSQUp FM\WRE

]JDMLaA"XMt RSWLPiOQt SURYR] 9DAaLFK ]D t]HQt D PLQLPDOL

&HOEé SURFHV SppH VH RGHKUiYi YH W HFK NURFtFK

a) Monitoring

b) 3 HGSRY GDOAatkKR YéYRMH

c) Optimalizace +Y UiPFL VHUYLVQtKR ]iVDKX

2SWLPiOQt SURYR] D(PSQDRGTWMLYIIHLWDY¥aG\ SRGPQRALQRX

SDUDPHWUS$ 9HANHUp ]JiVDK\ MVRX Y&G\ QD SpoMeduP PtVW

EH]SHPQRVWL BSWR<SUR REVOXKX L SUR VHUYLVQtKR WHEFK

1iVOHGXMH

D 9\KRGQRFHQt MDNp H[LVWERTIORRAQRVWL H&AHQt

E 9\KRGQRFHQt MDNé G$VOHGHN Pi ]JiVDK QD YODVWQt YéN
(PERFORMANCE)

F SBRVRX]HQt YOLYX QD SURRRIBLIVYROHKOLYRVW

1DdH QDEtGND VOXAaHE VDKi RG MHGQRWOLYé&FK VHUYLVQtF

FHORURpPQt VBABRXYWRYIQt NRP.SOH[Qt SppH
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NOVINKYV 2%/$67, 0 (1lE 6<3.6&+ 0$7(5,E/#

%F -DQ 30tKDO /(9(/ ,167580(176 &= + /(9(/ (;3(57 V U F

6SROHPQRVW /(9(/ ,167580EVELB EXRERT s.r.o., se specializuje na

GRGiIYN\ P LFt WHFKQLN\ SUR SU$P\VORYp SURYR]\ JHMPpQ
KODGLQ\ NDSDOLQ D VI\SNéFK PDWHULIO$ UR]JKUDRYQ@H]L Qt
N P HQt WMOENXPH S tVWURMH D V\VWpP\ Y\KRYXMtFt VSHF
QHMUS$]Q MatFK RGY WYt SUSP\VOX 3 tVWURMH XaLYDWHOL
KODGLQ\ P HQpKR SURGXNWX WM R MHKR PQRABVWANYKK D R
P HQpKR PpGLD 7HQWR pOIiQHN VH RE@OWHN/LS PR HOQH PROOD
VISNEFK D SUD&dQéFK PDWHULIO$ SRPRFt UDGDURYéFK KODG

3URFHV\ S L YEBURE YiSQD D FHPHQWX Y\&DGXMt RG SR)
VSROHKOLYRVW ~pLQQRVW D RGROQRVW YS$pCen@itURpQEP
aYiSQR VH Y\UiE Mt SIiOHQtP S L Y\WWRNp WHSORW -HMLFK
YHONi SUD&Z&QRVW D PRAQRVW WYRUE\ QiQRV$ 7XERWRXRpPQ
P LFt WHFKQLNX Y\WRNp SR&DGDYN\ 5DGDURYp KODGLQRP
VAHFK REODVWHFK WRKRWR SU$P\WORYpKR VHIPRQWX RG (

cementu.

&+/$=(1E 6/E1.8

6OtQHN PXVt EEW SR RSXaW Qt URWDpPQt SHFH U\RKOHLRFKO
Qtd OIWN\ Y]JQLNOp Y\SiOHQtP Y\NU\VWDGIKEMGLHD tSHRXEH
VWODpPHQPKR Y]GXFKX 3UR WR DE\ FKOD]HQt E\ORtOX QHMF
VOtQNRYp YUVWY\ Y FKODGLpL 9HONi WHSORWD PpGLD Y\W
9KRGQRX YROERX NP HQt WORXA"N\ YUVWY\ VOtQNX MH Y\V
9(*$38/6 D Q\Qt WDNp SURYHGHQt V R]QDpHQNRIR;Y DMQ B t
WHFKQRORJEHL@QWQS8Y RYOLY RYiIiQR WHSORWRX D QHS t]QL
VRQGX O]H ~pLQQ RPH]LW NRQWLQXiOQtP FKODHHQtP Y]«
VIVWpPX 3URWR QHQt SUREOpPP WHQWR KODGL@KXMtBR XAt

fé&
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3L FKOD]JHQt VOtQNX MH W HED P LW WDNp WOBK IAKEAHS L F
VH KRGt QDS S HYRGQtN WODNX 9(*$%%$5 NWHUé MH
PHPEUIQ LGHiIOQtP H&HQtP SUR PRQLWRURYiIQt WODNX Y]G

86./$'1 1E 6/E1.869E1.29e0 6,/(

3R Y\FKOD]HQt Y FKODGLpL VH VOtQHN XVNODG XMH YH
GRSUDYRYiIQ GR YIiOFRYéEFK QHER NXORYéFK POéQ$ NGH V
aGDO&atPL S tVDGDPL MHMLFKA& REVDK VH tGt SRGOH SRAC
SURGXNWX 9éVOHGNHP ddhtnmMHPQé SUiIiaHN =

9]KOHGHP N Y\WVRFH DEUD]JLYQtP YODVWQRVWHP VOtQNX D S
D& f& MH NRQWDNWQt P HQt YH VOtQNRYpP VLAITHNVDMEV R O
Y\WWRNRIUHNYHQpPQt UDGDURYé& KODGLQRP U 9(*$38/6 ; XU,
VISNEFK PDWHULiIiO$ 9\]QDpXMH VH VQDGQRX LQVWDODFt |
Y\]D RYDFt SDSUVHN D Y\VRNp G\QDPLFNp HFKR XPR& XM
PLNURYOQQé VLJQiO D ]JiURYH ]FHOD HOLPLQXMH S tSDGQp

3UR OLPLWQt VStQDpH ]DSOQ Qt YH VOtQNRYpP VLOH MVF
RGROQRVW D VSROHKOMRRAIW YV QP RGRE SPM|lt PHMSRXAatYDC
VStQDpH SUR GHWHNFL PD[LPIiOQt VW HGQt QHER PLQLPI
Rotonivo RN 3000. Z SULQFLSX URWDpPpQtFK VStQDp$ SO\QH &aH QD
4iGQp QiQRV\ /LPLWQt VStQDpH 5RWRQLYR VH Y\]QDpXN
konstrukct GtN\ Qtd Y\ND]XMt PLQLPIiOQt RSRW HEHQt D MHG
provozu. Sondy jsou Kk GLVSR]LFL SUR PRQWia VKRUD QHER ] ERN
W VQ QtP D ORALVNHP QD NRQFL RFKUDQQpPp WUXEN D MH |
WODNX D& 03D '"tN\ MHGLQHpPpQp NRQVWUXNFL D DGDSWpU:
SURWL Y\VRNp WHSORW MH PRaAQp VRQG\ LQVWDXRYDW (
Da f& 9KRGQRX DOWHUQDWLYRX MVRX WDNp UREXV\
VEGACAP 65.

0 (LEHLADINYV &(0(1729e0 6,/(

+RWRYé FHPHQW VH VNODGXMH Y FHPHQWRYéFK VQRIOHFK (
D Y\SUD]G RYiQt VLO NGH VH FHPHQW VNODGXMH Y\OXpXM

42



XOWUD]YXNRYEFK KODGLQRP U$ 5DGDURYEé KQMDG@EQRP U 9
W PWR QiURpPQé&P SRGPtQNiP SURWRAH PLNURYOQQé& VLJIQi
9]JKOHGHP N P LFtPX UR]JVDKX GR PMH WHQWR Y\VRNRIUF
VLOD LGHiOQt YROERX . RGVWUDQ Qt XVD]HQpEKRKSRD&EKX D
VI\VWpP NWHU@ pLVWt pHOR DQWpQ\ SURXGHP VWODpPHQpPKR

9é52%%$ 9E319%

=DWtPFR S L YEURE FHPHQWX VH SRX&tYDMt GORXKp URW
YHUWLNIOQtFK SHFtFK 3HF MH SOQ QD VKRUWDSRGQ® HQPNVY.iS
SHFH '$OHALWEéP S HGSRNODGHP SUR RSWLPiOQt SIRYR] St
k Y\WVRN&P WHSORWIiP E KHP SURYR]X MVRX QD LQVWDORYDQ|
SRADGDYN\ 9 PLQXORVWL E\O\ pDVWR SRXA&tYiQ\ U
D HOHNWURPHFKDQLFNp KODGIKIDRFGHP NOWHERBNFNpPX ¢
D S t]QLYpPX YEYRML FHQ VWIiOH pDVW ML QDMGRX Y W F
KODGLQRP U\ 5REXVWQt PLNURYOQQp KODGLQRP U\ SRV
SRGPtQNiP VSROHKOLYp YEVOHGN\ P HQt $pNR®RPYUWHSOR
QDPRQWRYiQ PRKRX GRVDKRYDW D& f& 9\WRNRIUHNYHC
MVRX QDYtF QDSURVWR EH]~GU&ERYp

0,/,21 5$'$529é&+ +/%$',120 5# 9(*$

3 tE K ~VS FKX S HGQt ILUP\ Y RERUX UDGDURY&HARPOADGLQF
S HG YtFH QH& W LFHWL OHW\ =DKUQXMH PLOQtN\ MDNR
KODGLQRP U QD VY W D SUYQt *+] UDGDURY& VQtPDp SUR
Q\Qt SR FHOpP VY W SRXAtYi YtFH QH& MHGHQ PLOLRQ UDGI
VEGA + Y RGY WYtFK MDNR MVRX FKHPLFNé& HQHUJHWLF
D SO\QiIUHQVNé SU$P\VO DNPARRK GBORX BHQHUDFt S tVV
VSROHPQRVW VEKRSQD VWDQRYLW QRYp VWDQGDUG\ D Y\Y
SURGXNW\ MHAW VSROWREXWWMatMEtHY QOMELtELOQ Mat '$UD
QD Y\WRNRX NYDOLWX VQtPDp$

=D WpP W LFHW OHW VH UDGDURYp KODGLQRP U\ 9(*$ VWD
KODGLQRP U$ QD WUKX 1\Qt S HGVWDYXMH QDSURYWRX QR
NWHUé XG ODO YHONé NURN N WRPX DE\ VH VWDO YaHVWUI
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P HQt SRORK\ KODGLQ\ VISNéFK PDWHULIiO$ 7HQWR KODGL
*+] FR& XPR& XMH VQDGQp ]JDRVW HQt Y\VtODQpKR VLJQiO
V PQRKD YQLW QtPL S HNid&NDPL SRPiKi OHS&t |DRVW RYiQt
=QDPHQi WR &H VSROHKOLYp D S HVQp P HQt MH PR&Qp L
JiVREQtN X

1RYp PLNURYOQQp NRPSRQHQW\ GRYROXMt GHWHNRYDW L
Dokonce i produkty NWHUp D& GRQHGiYQD E\O\ YHOPL REWt&aQ P L
RGUD]Qp YODVWQRVWL QDS SODVWRYEé SUidHN QHER G H)
YHONRX VSROHKOLYRVWt 7tP MH Y&UD]Q URJ]&t HQ UR]VDF
P HQt VISN&FK PDWHULIO$

9(*$38/6 : -('12'8&+6é 9=25(& 352 0 (1lE +/$',1<

'tN\ QRYpPX KODGLQRP UX 9(*$38/6 ; Q\Qt QDEt][tPB\MHGHQ
P LFt ~ORK\ 9ROED VSUiIYQp IUHNYHQFH QHER XUpHQt UHOTL
S HNi&NDPL SURWR&H YEE U VSUiIYQEFK VSHFLILNDFt VQtPD
1RYé NRQILIJXUDpPQt QiVWURM VH SWi QD W\S ~ORK\ D SRWRI
MH SUR GDQRX DSOLNDFL QHMOHS&t &HO& SRVWXS Q\Qt Y
9KRGQRX DOWHUQDWLYRX MH UR®Q3i PR G BRIFEGQ LWV NXW H
SUREOHPDWLFH P HQt KODGLQ Y QXMt GHVtWN\ OHW

3URp MH G\QDPLFNé& UR]JVDK UDGDURY&FK KODGLQRP U$
UDGDURYE&FK KODGLQRP U$ XUpXMH QD NWHUEGFK DSOLNDF
SRXALW 8GiYi UR]GtO PH]L QHMY WA&tP D QHMPHQA&tP VLJIQiC
]SUDFRYDW 9]KOHGHP N WRPX &H G\QDPLENé& UR]JVDK Y\VF
KODGLQRP U$ 9(*$38/6 ; MH G% MH PR&Qp P UDWH®RNRQF
VLJQiO\ 7R |DML&"XMH PHQ&t QHMLVWRWX P HQt D OHSA&t V
RGUD]Qé&PL YODVWQRVWPL MDNR MVRX XKOt URGGLD WHD P H (
ASDWQéPL RGUD]QéPL YODVWQRVWPL
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7(25(7,&.6 =E./$'

(QHUJLH D ~KHO SDSUVNX Y\]D RYDQpKR UDGDUHP MVRX
IUHNYHQFL D Y\]D RYDFt FKDUDNWHULVWLFH DQWpQ\ 5DGD
SUDFXMH V IUHNYHQFt *+] D DQWpPQQtP VIVWpPPHPHR SUS$P
KODGLQRP UX MH MHQ f ptP& MH GRVDAHQR VSROHKOLYpK
SDSUVHN KODGLQRP UX R IUHNYHQFL *+] O]H QDVP URYD)
YQLW Qt LQVWDODFL D QiQRV$P QD VW Q ]iVREQtNX 3UR V
IUHNYHQFt *+] D DQWpPQRX R VWHMQpP SUS$P UX fPi Y\]D
REU aLUat SDSUVHN Y\WYi t YtFH IDOHaAQ&FK RGUD]$ RG
D QIQRV$ PDWHULIOX QD VW Q ]iVREQtNX iOXUMIF R URp@DM &
D PpQ VSROHKOLYp

2EUiI]HMroYQiQt Y\]D RYDFt IUHNYHQFH *+] D *+] UDGDUF

26 GHz

=E9 5

5DGDURYp KODGLQRP U\ 9(*$38/6 ; D GDO&t SURGXNW\ ]H
VSROHpPpQRVWL 9(*$ *ULHVKDEHU .* GRGiYi QD pHVNé D VO
JIVWXSFH SUR yHVNRX UHSXEOLNX D 60RYHQVNR VSROHpPQ
+*LEVEL EXPERT s.r. 0.
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P edstaveni produkt firmy
HERDING, Technika ivotniho
prost edi, spol. s r.o.

Prezentuje: Kreji { Miroslav
Technicko- obchodni zastupce
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VYHODY

FILTRA Ni TECHNOLOGIE HERDING

Filtra ni technologie Herding® je zaloena na ist povrchové filtraci. D sledn chrani lov ka a stroj p ed
Skodlivymi vyrobnimi emisemi a umo uje zp tné ziskavani filtrovaného materialu bez jeho kontaminace. To

vyrazn zvySuje vaSi vyrobni produktivitu.

Nizké hodnoty Uletu tuhych astic, stabilni provozni podminky a vysoka energeticka G innost jsou kli ovymi
vlastnostmi této inovativni technologie. Filtra ni prvky Herding® vykazuji extrémni odolnost a v zavislosti na
odsavaném procesu i extrémni ivotnost (vice ne 15 let). Fi Itry Herding® tak vyznamn p ispivaji k ochran
ivotniho prost edi a trvalé udr itelnosti.

Filtra ni prvky Herding® se ji po desetileti osv d uji pi G inné a bezpe né separaci astic ve vSech
oblastech pr myslu. | u nejjemn jSich filtrovanych prach je ve v tSin pipad mona energeticky U inna
recirkulace vzduchu, co plati i pro toxicky nebo vybusny pr ach. Filtra ni jednotky Ize pou it do teploty a 450
C.




zv tSeni x 100

KONSTRUKCE

+" #-'/ .012 -+),03

%)$&'( 4 4 u .
Slinuty PE (polyethylen) Spektrum . astic, které mé byt
filtrovano, je odd leno na

povrchu filtra niho média.

-

adné ukladani jemnych
prachovych astic vt le filtru.

%)$&(

Mikroporézni

homogenni

vrstva,

zapracovanado . - -
W 5 itk .l

ovrchu filtru -~~~
%)$&( Py A I
Jil s keramickym pojivem L SRRl S V.




INSTALACE

V zavislosti na individualni pot eb a na po adavcich
procesu je mo na horizontalni nebo vertikalni insta lace 9
filtra nich prvk .

. [

Instalace ze strany istého p efiltrovaného plynu umo uje \|
optimalni p istup k filtra nim prvk m a poskytuje nejvyssi
mo nou ochranu p ed kontaminaci personalu. 9

6 97

Instalace filtra nich prvk ze strany nep efiltrovaného plynu

umo uje p imou a jednoduchou revizi této oblasti. Pro

monta a demontd filtra nich prvk neni nutna velka 9
stavebni vySka.

Monta filtra nich Herding
prvk Herding Herding Herding

8

+) &<+ #="/
%).&->='/
67&3.@7 3.)#*

6, )HA' @7 3.)#*
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Herding 8
Herding
Herding
Herding
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Herding

Herding

FILTRY

Herding Herding

70 100 160 450
<0.1 <0.1 <0.5 <20
054-764 089-764 220-475 3.00



HERDING - ISTA PRODUKTIVITA

J"%|-> -B#=& .#

Od filtra niho prvku a po kompletni odsavaci systém. Vyrobni et zec za ina vyrobou
filtra niho média a kon i finalni monta i hotovych celk

Diky vyrobnimu zadvodu v N mecku je zajiSt n extrémn vysoky standard kvality a flexibilita
pro zékazniky z celého sv ta. Na zaklad vyhodného moduléarniho principu je k dispozici ada
typ filtra nich sk ini, které Ize individualn p izp sobit. Filtra ni jednotky mohou byt vyrobeny
z r znych konstruk nich material a zajistit tak jejich dlouhou ivotnost i v chemic ky
agresivnim prost edi.

Herding Herding Herding

uu Pro aplikace s vysokym Série pro nejvyssi
Pro velmi provoznim tlakem a technologické
vysoké snadnou istitelnost naroky
odsavaci
vykony

e e

Herding U Herding
Standardni typova Kompaktni filtra ni
ada pro vSechna systém pro omezeny

pr myslova odv tvi zastavbovy prostor



D kuji za pozornost!

Krej 1 Miroslav
Technicko- obchodni zastupce



$1$/é=9% 3/<18 3, 352&(68 63%$/29E1E
VRO7$Yy1E 3(&,

,QJ OLFKDO 5HM]JHN 6,&. VSRO V U R

VVRXpDVQRVWQRWHN WRYpP FHPHQWIUHQVNpPP SrefiémVOX MH(
SRXA&tYiQt DOWHUQDWLYQtFK SOR&AMQLZ YARRWR]SDOQY D pl
agresLYQt VSDOLQ\ PDMt QDHAJBAX SUURRISIEORYiQtP SURFHYV
DQDOé]\ SY(H\QBVWXSX URWDpPQt SHFH P$aHPH GRVIKQRXW
SULPIUQtKR SURFHVX UHJXODFH VSDORYiQt D VSROHKOLYp]
spalin.

ORGHUQt Qufetbriett Y NRPELQDFL V Y\K tYDQRX RGE URY
a RGE URYéP YHGHQtP XPt WXWR P tFt ~ORKX HaLw L
SRGPtQNiFK ]S$VREHQEéFK S tWRPQRVWt DOWHUQDWLYQtFK

6RXpDVQp SRADGDYN\

3 HYWRAH NRQYHQDp@tjake jeL PHOR QByD,0W R S Qeje XKOt MVRX
VFHPHQWIUHQVNpP SU$P\WVOX &dLURFH Y\XatYiQD WUHQG
palivy je na vzestupu. 3RP U REWIDRWH U Q D W L YOItT K Rmeék Yalva

P$SAHQr NWHBEPK QW ilBG®RIViIK QR X W obeait. TredJalternativ QtFKivS D O

MH QD MHGQp VWUDQ SRKiQ Q URVWRXFtPL FHQRPL SULP
evropskou a severoamerickou legislativou NWHU I Wid,YabyQDJ W\WRVP\ RGSDG$

S HG MHMLFK NRQHpPpQéP XGCROHRQIDtPSURHOWMBNRKMK FK
IDKUD®¥Whu, WRSQEéFK ROHM$ QHER XKOt DOWHUQDWLYQtPL
nD SURFHVQt DQDWOWEUPREONRIS WEORYA NG QtF Kyl® HPW HRK
NRQFH@WAXDEtYH VSDOLQIFK YYGWROX IPpFAH HEPRGRUQtFK
]iY Re@h) z hlediska procesntKR Q8B RVWDpXMtFt 3 tOHALWRVWQ VH N
P LO\ VSROWDWQtPL NRPSRQHQW\ 6H ]DYHGHQtP DOWH!
GUDPDWLFN\ VWRXSi SRGtO FKORULGS$ D VtU\ YH VSDOLQIFK
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Obri]HN 0 HQt Y FHPHQWIiUQIiFK

V G $\dkuHohoto e QXW®mdHEtUIQt Y]RUNS$ Supuy@eéce] HY YRW D W
PQRKHP Y\aatod Rygelirée Pokud cKFHPH ]JDPH]LW ]DQiaHQt D JQHpL
RGE URYp VRQG\ D GDImEaBFRXKRKD QIVPRQSRADGDYN\ QD V\VWpP |
D ~SUDY\ .YDékbohsdexani Q NWHRWBDW@MI)S S LGiQt SHUR[LGX YRG
azavHGHQt UR]G GBREFKRYEFK pHGOHHG QRYWQDOP]iVB®&RU\

i NRPELQRYDQp P HQt 8% GUXKpP DQDMegmMeUUXFKUIQLW
RGE URYp YHGHQt D PStHG NRPRORX dyByUBIyt vylobeNy

Z QHUH ]®R&fipProtose S L P ¥#eQstupu pece (VH ]PtQ QéP VORAHQtP VS
]ID S tWRPQRVWL DOWWWQYDMLYW\WFW pPD QRRIGE UK SIJ B-BXIND AL Y]
QD SULQFLSX Y\FKOD]HQt D Y \d/XZhc® tv O JRRALNE PERMN® i) RpQél
~ Ghua

Extraktivnt P tFt PHWORBARXMtEHXSUDYHQEP Y\K iWéP-watJRUNHP

GRNi]DO\ aH MVRXLYEKRGAQPFiIQt DIJUHVLYQtFK SO\QQéFK VF
REVWRMt L Y H[WUpPQ GUVQEéEFK SRGPtQNIFK YJ¥®WXSX S
jeGQRGXFKi XGUAaHW Y\AM IF ki kdivtdkiy ke vzorkem plynu vysoko

QDG URVQéP ERGHP N\VHOLKNBB\|VHL IDBEXCLEO&HR NRUR]JL 3F
na teplotu f&(D Y\RA&tFHOp RGE URYp WDDSY HWRFRQURWKW Y\VRN
NRQFHQWU b BtDWR B&iidfit jen analyzapQt 1D t]HQt VBO\WRLE PIQ p

Y\K tYDR@E URYp V\VkumbMaci s vysokoteplot QtR GE QUR36ndou

SCP3000, VSHFLIOQ OQDMWERIRBROXLNERGPN\ YH YV VOXDOEX]SHFH
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PXOWLNRPSRQHQWQt DQDOW]|SWRUHABQtRSEURL SRiMeHE\ UHJ
sSDORYiQt D SURFHVWQEHRPBMQAW D@MLHAKF]ID SRXALWt DOWHUQDW
6SROHPQ VH ]ipyoyDigkQjek, COaNO, PRKRX EEW MHGQtP DQDO\]
VLPXOWiIiQQ Y\KRIGC®RMRODW®@\t S URF HakQ je 8d3dlh 30 HaANHCN

Investice do hot-wet 0&6 V\YhWa do cold-GU\ RGE URYpKR VS#®&WpPX MV
SRGREQp DOH hMEKRGOWQREW URYEFK J[E&éW QMHRG@RG XaH Y\ptV
za FHORX GREX ALYRWREGMVRDbQP tHHQ tvéthpu pece moho X EéW
SURYR]Qty® iWt®rbH QLA®MHA X FROG GU\ RGE URYpKR V\VWrg

O HQt YH YVWXSX SHFH |]D S$VREHQt DOWHUQDWLY
6SROHPQpP VIDORYNYIAtFK SDOLY Y\aDGXYMdes ¥VRRDIH,KOLYR X
JHMP pKdd se e MLEK VORAaH @he@ieRERHKOKX YEUD]®Rto Q LS LHW
stanoven 8asFKYiOBR6EtO D \WORAMYRX SRXEBYQRURGIi VHNXQGIiU
paliva, procesQt YEN\Y\ PRKRX EEMRQWURXVOIQt DQ @siuypD SO\Q $
pece poskytuje hodnoty v UHIiOQpP. p/DWIR ~GDMWRK EEéW ySRXaLw

zp WQRY Diedia@i. Hodnoty konc HQ W U D F tjakoQeRGRHOD a NO mohou EéWwW
SRXAKLWRQLWRURYiIQt D t]HQt SULPiIUQtKR VSDORYiQt NWI
NYDOLWX SURGXN.RY DIDRRARWOM BNXQQEFK NRPSRIQIHQWS ML
QD]QDpXMH WRWLA&osSUDY|R BIREREWYQEFK piVWLF QD VW
vVEOt]NRVW.LIDVMWNKODG KRGQRW DQDO\]JiWRUX MH URYQ a P
FKORULGRYé E\SDVV

H&aHQt SUR DQDOé]X SO\Q$% YH YVWXSX SHFH

Hot-Wet MCS RGHEWOrek v EOt]|tNRW H<BuUdu pece S HV YRI@azenou
vysokoteplotQt VRQGX Y\K tYDQé& SUDFKRYé& ILOWU Y\K tYD¢
aY\K tYDQRX SXRSWR MH Y]RUHN 3S&\t@otoxiG U & Rodikpnce

YRGRX FKOD]JHQp VRQG\ S HV DQDO\]lIWRp LYGE&@XWHUpPKR
MDNpWRNRG@EDWHPQpKRHERW DNpNROYQLVEUDPDO\]JIWRUX SU
vzorek SO\QRW kurmpX NWHUi MH WDNp Y\K iWi QD f& $E\
VWXGHQEéP PokUWZKUYje jeho teplota XGUARYiQD YAaG\ QDG URVQEéP
vody i kyseliny. 7tP M lrhek&no kondenzaci SUYN$ NRUR]JLY QkdRulz&8iO\Q X D
QHPLVWRW, DH FRRXNXLW DQDO\]iWRUX
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Sonda 6&3 MH VSHFLIiO®prdQ[YWAPRY QiURPQueSRUPWPtQN\
SHFH 9\VRNé IRGoObBAIEFY HONRPYVDKHP FKOyUX D VLUQDWE
VSURV\Wdd@N\aXMH SUDYG SRGREQRWaazéWVM RIDE & SIHFMHE FR G R X
FKOD]HQp VRQGSnadm PSBRHRELW XFSiQt RGEpddRI¥&®iiuVRQG
QH]DEUIQt SUHYHQWVYSCPPW jWUFNidaHQt HIHNWLYQ ]DEUI
optimalizovanéP WYDUHKMPBu ¥ovidy a praviGH@Q & URpPpL A" Randy t
SRPRREPDVQpKXRNRWODWMRRYKRR S U/RO¥MNy je vyrobeno ze
AIUXY]GREIQRGROQpP SURWL Y\VRNEéEPR QG SSCRRSBOKkDUX M H
RGROQRVW SU®RWripr&wok KiyeEi¥e VP RYPRG X U p-LRACEHPptoku

plynu, FRADEUD XMH VQDGQpPX YQLNSiXd tsoBdy.D\F & RY ® FHIG NbX
toho je PQRAVOWYai GR XS UAKF KR Y é F KJ Hh GVXWIRE iG) Czbichyceno na

Y\K tYD@®PKRYpP ILOWUX

Filtr a trubku sondy MH P R@réplachovat VW ODpHQ éemYSG R L,Ghebd Q
PDQXi®ayadiGiQt SURVW HERYPWRtPURIXNX 3DWHQWRYDQEé F
XPR& XMH SHULRGLFNp+RWfpBHQt FRQYGDG IV tPSMHGRGY WUDQ
VXURYé PDWHULIO D MLQp SHYQp OiW N\na QYHpKaVrabiyW \ NWt
a PRKRX WDN EUIQLW VRQG otoEemWH JELKOBDFHES WRGVWDWQPp
VRQGD VH P$&H ]DWIiKIKIWN{iW jakSijvevance S HG SRANR]JHQtP
(ISSVREHQ BB FKODGLFtPaDLtIH®\tZP MH SRW HEDP®taQi ~GUa
je QD Qt QDLQVWDORYiIQ HOHNWURPHFKDQIBPORAERKERQD =i
VWODpPpHQpP, W|FERX&F Kikdde VRQG\ DE\ VH VWhidézOHDO HNWUIL FNp
HQHUJLH .RPSOHWQt RGE URYé& V\VWpP MH QXSRMMKRHQ D
DXWRPDW prpioY 2aQt§ H@ebo PDQXiOQt REVOXKX S HV GRW\NRYEé .
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2EUI]B N 3UR F Hahi@ta MCS300P

Tento Hot-Wet multikomponentQt DQDO\]iWRU SO\QX Y\XatS RFHHEIOLS H L
fotometr, D MH VFKRSQé P LW VRXpDVQ DA ,5 DINAWOLY QtFK S
Zz PRAQRVWt MH L PRAQRVIR PR FHQVY QU\WIDH N XR[LG X Zdra) NRQLp L
VY WOD S HQiat ,5 ]Ji HQt S HV Y\K tYDQRX P tFt NRPRUX
soustavou LQWHUIHUpYOgmMOtEO0OQ QéFK SRXWIXYD QréF &bsorpci
jednotivée FK SO\QUDEREKESHNWUiIOQt ILOWU\ MVRX QDPRQWRYiQ\
NWHUi S L URWDBDCRAWRNRUNMODPODNRMQUENWH JE\WNRYp ]i
VRXVW HG QR QD GHWHNWRU D DQDO\]RYIQR SUR FKDUD]I
P HQt D UHIHUHQpQGHKQPDD/@sek$enti. S P tFtP ILOWUHMP Y

VY WOD MH GHWHNRYDLQ/O ¥ LQRIMRQFHQWUDFL SRVORK{aQpP SC
NRPRIRXALWHPHUHQPQtKR ILOWUNXQMHi WsIPR HIP WIIRE F H
.RPELQDFt W FKWR MR XEWEK@RPED VLIQWD N QID]iYLVOE QD
]JP QiIFKRSWLFNéFK YODVWQRVWHFK IRWRP #élafHddobatD PRW Q p
VWDELOLWX D Y\QLNDMtFt UHSURGXNRYDWHOQRVW P HOQt
SLIQIMOAGPKR NDQiOXn#5s HPQRHGQY DM tenteBi S URVW HGQLFWY!H
MHKR YONDOQEUDPpQMWRIBDMFEL YVWXSX SHFH MH DQDO\]D}
NRANRQILIXURYDQé SUR PUHQHY B @NMNHU E K KRNREPIRFHD EV $

21 vol%), CO (0 %2 vol%), NO (0 £0,6 vol%), SO2 (0 £5 vol%) a HCI (rozsah 0 £0,5

vol%).
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.RPELQDFH 6&3 D WHFKQRPHRPHQW&BQVEK SRUDGt VH ]iV
komplikacemi P HQt YH YVWXSXXVRINEHPL WHSORWDPL SO\QX D Qi
aleis Y\WWRN&P URVQ&P ERGHP NSRRI HER PO o BAY WY X
vzorku NWHUé& E\ E\O YHOLFH QiURpPQé QD ~GUAEX $X
a VDPRUHJXODpPQt VFKRSQRVWL DQDO\]i&\ B8R M XERMBAAX Mt GOR
a ]ODWHOQp YsooM&ens Mda VQtAHRWRYR]QUAKODGSRURYQiQt

s NRQYHQpPQtPL FROG GWUNMRGE URYEPL

6KUQXWt

7UHQG VOHGXMtFt SRXAtYiQt DHPMIQWQODMWQY RpPKSEIBOLWOX M]
ZG$YRGX P QtFYORAaAHODt D REVDKXHNREBGIWAtKNK SDOLYHFK
poW HED VRILVWLNRYDQ MadtKR SURFHVQtKR tJHQt NWHUp
ul]DY HQp tGtFt VP\pN\ ]DOR&HQpP QD P HQt SURFHVQ UHO!
vstupu pece. Zde je DQDO\]vwste&en H{WUpPQtP WHGQRW fiRchu

avHOPL Y\VRNpP X bttR Wy@giyXvzorku. HotWet RGE URYp WHFKQROR
NWHUp S HGWWRPWRHBBIQNX QHSRGOpKDMt NRBPR]JH@ J]QHD
tvorboy VWXGHQEéEFKWRINXVY YYRUNX 1DYtF VFKRSQRVW DQDO\]F
GRYROXMH P LW VRXpDVQ Y&HFKQ\ GSOHALWp SURFHVQ L
]D t]HQtP =iVOXKRX M RK-RINM SDt WWRU N Xa IGHRG XNKRYYQ Q pK R
SUDFKRYpPKR ILOWUX FR&RMD BDEPX M & WEE]|MESXRtKnologie
GRNi]JDOD &H MH VSROHKG®PYHEPW IH BIQYNPY VSUIBMY MDNR
DQDOé]D RGSDGQtKR SO\QXd¥.H VSDORYQiFK RGSD

LITERATURA
2 @Vanfred Stromberg a Michael Markus: Combustion Control and Process

Optimisation +WorldCement,
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9\X&tYiQt QXPHULFNEFK VLAXODEH SiHQQiFBURNRWIUHQVNEéFK
W 8HEQtFK D JSUDFRYDWHOVN &K BV X]SHR 7 WD B P SGRON \W X
informace 0 YQLW QtFK G MtFK GEWRIGY RHMIMRIEWMXKRQt PRAQP
JtVNDW MLQEP ]S$VREHP 'tN\ YKOHGX GR SURFHV®DXYQLW
D YEYRMH XU\FKOLW D JHIHNWLYQMBP RP\WERKOS ¥RL QXH B DK,
SUREOpPPX pL Y\OHS&HQt 6DPRWQp VLPXODpPpQt Qi WURMH
S LPHPRRYOHGQt GRE MVRX VWiOH S tVWXSQ Mt NRQVWU X
S tVS YNX MH QD NRQNUpWQtFK S tNODGHFK &R ¥isiDW QD V
QiYUKX ]D tJHQt D VWURMS$ SUR FHPHQWiUHQVNE& SU$P\VO V
SURFHVS$ D ]Y&3aHQt MHMLFK ~pLQQRVWL

092"

=SUDFRYDWHOVNé D W aHEQt SU$P\VO MH YHOPL QINODGQEé&
MH NH VSUIYQpPX FKRGX QXWQé L NYDOLILNRYDQé D VFKF
k~VSRUIiP MVRX YHOPL a4iGDQp D PRKRX PtW YHOPRLLNUIWN
DNWXiOQtPX JGUD&RYiQt QHMHQ &4HOH]D D RFHOL DOH L HQ
QiIVWURMH MVRX LGHiIOQt SUR KOHGIQt RSWLPIOQtKR Hat
KPRWQRVWL ]D t]JHQt S L ]DFKRYiQt MHKR IXQNp@WRMWEK pL R
VWURMS$ D& SR ~SOQé YESRWORIRYQKR DWWRKMK VH VLPXODFF
pbDVW ML SURWRAH OJ]H LQRYDFH G ODW L ML@®R&PRQSIVIREHP

SRW HED Y\UIiE W NDaGé QRYé QiYUK D WHVWRYDW MHKR
VLPXODFtP MH PRaQp Y\I[NRXdHW MHGQRWOLYp YDULDQW\ YlI
D DA SRWp H[SHULPHQWIiOQ RWHVWRYDW SRX]H ILQiOQt QiY
VVLPXODpQtFK QiVWURMtFK MH PRaQp PRGHRORYDWUKH® R XF
QiYUK$ JMLAW Qt Y]QLNDMtFtKR QDS Wt D GHWHNFKRQHEH]S
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PDWHULIiOX UR]SDG piVWLF GUFHQt D OLVRYiQtpo]ML&A"RY
SQHXPDWLFNRX D K\GUDXOLFNRX GRSUDYX UHIiOQ&éFK WYL
UR]G OXMHPH GR Y\EUDQ&FK J]iINODGQtFK REODVWt
1 6LPXODFH V\SNéFK KPRW OHWRGHDEM)LVNUpWQtFK HOH
6LPXODFH SURXG Qt SRPtWDpPpRFD)G\QDPLND WHNXWLC
3 3HYQRWMVWPEODFH QHMpPpDVW ML OHWRMKPD NRQHpPQEFK S
2SWLPDOL]DFH SDUDPHWULFNi D WRSRORJLFNi
"HGQi VH R S HKOHG ]iNODGQtFK VLPXODpQtFK REODVW
FHPHQWiIUHQVNE SU$P\WVO 3HYQp KUDQLFH PH]L MHGQRW:«
VPEYDMYPXFDVQp GRE MH SRSXOiUQt VSRMRYDW YtFH REO
NRPSOH[Qt PXOWLI\]JLNiOQt DQDO&]\ NWHUp OpSH SRSLVXMt
LOXVWUDFL MH PR&Qp ]JPtQLW XQidHQt piVWLF SURXGHP Y
MHGQRWOLYp piVWLFH SRPRFt '(0 PHWRG\ WDN L U\FKOR
s Y\XaLWtP &)°
'iOH MVRX SUH]JHQWRYiQ\ NRQNUpWQt S tNODG\ VLPXODFt V
'(0 NWHUp MVRX Y QDA&t IWUPWRIBPHO N Y\X&tYiQ\

6,08/$&( 6<3.é&+ +027
. PRGHORYiQt WRNX VHSNFKKIPROVPHWRGD 'LVFUHWH (OHP}
6\SNé PDWHULIO MH WYR HQé VNXSLQRX piVWLF 8DND&Gp |
U\FKORVW D JU\FKOHQt D VDPRWQé& SRK\E RMHMWRWOLFD C
piVWLFHPL WDN L VH VW QDPL RNROQtFK VRXpiVWt 5HIiOQé
PQRAVWYt piVWLF U$]QéFK NWYDM$ ) LYWELS RWWEBD, HaLW
RYOLYQ Qt RG YQ Ma&tKR SROH pL VSHFLILFNeémkoBtiU piVWLF
RPH]JHQp QD PDO& SRpHW NXRRRMHKPpNESREHWQt WHFKQLN
JUDILFNéFK NDUHW DOH WDNp VRIWZDURYéEPL Y\OHS&AHQtP
SRXAaLWt
6RIWZDUH 5RFN\ '(0 NWHUé& MH ]DOR&HQé QD YéaH ]PtQ Q
VLPXORYDW piVWLFH OLERYROQpPKR WYDUX 9HONRX Yé&KRG
]JiYUDWQ JU\FKOXMWMW\ YRSWhPAWOL]RYDQéEP DOJRULWPS$P 5RFN
YENRQQRVWL D SRXAaLWt YtFH JUDILB8EFE\RDUHW WR KDV Q
QHMY W&t '(0 ~ORKD QDMHGWQ RIMOHEILN REVDKRYDOD WpP
piVVMLEYL] REUiI]HN
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B3URSRMHQtP '(0 D &)' PHWRG\ Y }[GLNOD] D@ G\DIRPRHVDNEQ FA\NOYyC
RGOXPRYDpPH &\NOyQ Y\XA&tYi VHGLPHQWD FQ XD VOH NVD R XAt |
ke VQtaHQt REMHPXSQREKIGKWRME XFKX SRNUDpPXMtFtKR GR ILO
9\VRNé& SRpHWVRPXOLFFIY XPR& XMH YHOPL S HVQ SUHGLNR
MHGQDN PH]L VHERX D WDNp VH VW QRX 7tP P$&HPH LG}
i WHSORWQ QDPiKBQEWP{WWDH YUBRPHWULL RGOXpPRYDpPH
VLPXORYDQé&PL piVWLFHPL

2EUiI]B:NSLPXODFH FANOYQRYpKR RGOXpRYDpH V SRKEL

6LPXODpQt QiIVWURM 5RFN\ '"(0 QDEt]t YHONé UR]JVDK DSOLN
NODVLFNp NXORYLWp piVWLFH WDN L piVWLFH UHIiOQpKR W
WYDU\ DWG 1DYtF MH PRaQp GHILQRYDW RKHEQp piVWLFF
Y\XatYi QDS S LVLPXODFtFK POHWt "'tN\ SURSRMHQt QD GD
VLPXORYDW WDNp S HVWXS WH¥ROQ CRSUVWLFLYXaKBQOOAat
jevy.

1 5\FKORVWQt SROH WHNXWLQ\ RYOLY XMH SRK\E piVWKGEGRWVWAEtKR/ &R BH N
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8 VISNEFK PDWHULIO$ PBWHHLYHWNDMREQP VWUXNWXU\ F|
VOtQN\ « DOH I\]JLNiOQt YODVWQR VN L&/DD@RWKARL PDDV N B QiNDLE
JiYRGX pL YEUREQ 3URWR S L VLPXODFtFK KUDMH WHONR X
VSRpPtYi Y HISHULPHQWIiOQtP P HQt S L NWHUpP O]JH |[MLVWL
D G\QDPLFN& V\SQé ~KHO 3UR Y\KRGQRFHQt VH Y\XA&tYi PHYV
XPR& XMH U\FKORX GLJLWDOL]DFL ]ENRIORMWMVEER NRONO
SUREOpPPX =ML&W Qp SDUDPHWU\ VNXWHPQpKR PDWHULiOX
Y\WWYR t YLUWXiOQGPRPWBODMIFtRL YODVWQRVWPL 1iVOHC
RSWLPDOL]DpQtFK PHWRG DXWRPDWL]RYDQ LGHQWMLNRYicC
YKRGQpP SUR QXPHULFNRX VLPXODFL VISNEFK KPRW W\SX '(C
'iOH MVRX S HGVWDYHQ\ REODVWIRGRMAWYt PSR KN\ ]ND P

Z praxe.

BQLARYiQt SUDAQRVWL

1IHRGP\WOLWHOQRX VRXpiVWt S HSUDY\ D |SUDFRYiQt FHPH
[iNODG VLPX@IRKIR BP\QRXFtFK NRQVWUXNpPQtFK ~SUDY MFE
QD YHOPL QtJNRX ~URYH HaHQ IS ROHRKMDY N8 REDY PARQLPDC
SUDEQRVWL X QiYUKX QRYpKR VNNPQ R KR HBRIDYD YW NRWD K
na GUXKMLYQp YEANRYPYKPRBIRQHENODGQtP S HGSRNODGHP SU
SUDEQRVWL E\OR VQt&HQt U\FKORVWL piVWLF RAO$QNX QD

biVWHPQ RWHY HQEP SURVWRUHP &t LO\ piRocky/DEMSAUD FK X ¢
RWHVWRYiQt Q NROLND NRQVWUXNpPQtFK YDULDQW E\OD SU$
WM W VQ S HG GRSDGHP QD GUXKé GBSYRGQtRIRY &P SMVQ V
U\FKORVW PV .RQVWUXNpPpQt D PDWHULIORYi QiURpPQRVW
SRGREQi MDNR S$YRGQt YDULDQWD )XQNpPQRVW D SUS$FKR
1DYtF E\O\ XUpHQ\ REODVWL NWHUp MVRX QHMYtFH RSRW
GUXKp VYLVOp S tpN\ VHVKRUEBt MHH & RERWABEHQt VSRGQtKR
NWHUpPP piVWLFH ML& NORX&RX QD GRSUDYQtN 3R YEURE I
SRWYUGLOR VQtAaR§ROUNNQRYXVL Y
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2EUI]B:IMOQVWUXNPQt ~SUDY\ VNOX]X S L S HSUDpO '
VSROHPQRVW OHONRY V U R

6HJUHJDBEtd pi

'DO&t pPDVWR HEHQpP WpPD MM L\OHKI UHLIDDEEEH FoD WWHIUAL YO VHW U Y |
pbivVWL NGHAWR MHPQé& VH KURPDGt X VW Q -HY MH ]S$VF
SRYUFKHP QiV\SX 3R GHO&tP pDVH iGRY Y P VtFtF}
QDKURPDG QpKR MHPQPKR SUDFKX X VW Q\ NWHUWNPINQiVOF
PDMt JFHOD RGOLZQp YODVWQRVWL QH& S$YRGQt PDWHUL
VlastnoVWL MVRX SRGREQpP MDNR X IOXLGQtFK SRStON$ 3URWEF
]JDVWDYLW 8 SUDNWLFNp ~ORK\ E\OR H&HQR VLOR R NDSD
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2EUI]BENOQLW Qt YHVWDYED NWHUiIi FKUiIQt SUR W4diluw
VSROHpQRVWL yHVNRPRUDYVNé FHPHC

biVWLF VH SRK\ERYDOD RG GHVtWHN PLINUIRFUIDFHS$ PDAV IS B
YiSHQHM¥ SRStON$ D QHSDWUQ&P PQRAVWYtP ViGU\ D ¢
YHOPL G$NODGQi QHER" EVOR SRXALWR Y\VRNp ]Y W&HQt )
"HOLNR& VH MHGQi R GORXKRGRE& SMR& H)\D K\ULFPRXID® BHR % WYRIE
3RPRFt VLPXODFH E\OR SR]JRURYIQD GRPpQD S IQRIGRMEtUIQ
PQRAVWYt D& W KRG D E\OD SRVWXSQ QDYW&HQD YK
PtVt YHONp piVWLFH XSMRRYW VH/GU MMRBItVL PDOp piVWLFH X ¥
JREUD]JHQR QD REUI]JNX 3RPRFt YQLW Qt YHVWDYE\ O]H V.
biVWLF 7RWR H&aHQt JFHOD QHRGVWUDQt SUREOpPP DOH Yél
3L QiIYUKX MH QXWQR ]DMLVYASNY iDE\ QO IS R LYQRQN REOD
QHMY WERPXWR ~pHOX E\O RS W Y\X&LW 5RFN\ '(0 SRPRFt
JKRGQRWLW QDYUKRYDQRX YHVWDYEX +RGQRWtRFPVWULWDp
RGHEtUDQE&FK piVWLF NWHUiI VH GtN\ QDYU&HQp WHWMUEYE |
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VH ]PHQALOD NDSDOFNNRNDp MHHOILNRVWL UHODWLYQFRDO®&H MH
9éVWXSHP ]H VLPXODFH MVRX L VtO\ S$VRBEH\Fp HOPDXEHV W
OJH YHVWDYEX D MHMt XFK\FHQt RSWLPiOQ GLPHQ]RYDW

90KpHQt VISNpKR PDWHULiOX

3RVOHGQt S tNODG Y\X&LWt VLPXODFt MH RSWLPDOL]DFH Q
VISNpKR PDWHULIOX 3RK\E PDWHULIOX Y PtVLFtP VWURML M
MHG®MLE VH R VISNé PDWHULIO NWHU& JQHRRE&RKWR G &DRIGXGR
SRX&LWD VLPRFEONDFHOYNGH E\O ]DQDO\]RYiQ SRK\E piVWLF +
PDWHULIiOX VH SRK\EXMH NROHP W K D YHOLNRBWHiVWLF
QDVW LNBRMALWIP W t WU\WVHN YH WYDUX SORFKpKR NX&HO]
1D ]INODG VLPXODFH E\O\ Y\KRGQRFHQ\ U$]Qp YDULDQW
a QDOH]J]HQR YKRGQp H&HQt 1D REU MH ]Qi]RWQ\QHNMHG
YOKptFtKR VWURMH 3ULPiUQ E\OD KOHGIiQD REODVW NGF
YEVWXSQt piVWRERDDWWLYSRVW LNX VWHMQé pDV D SO\Q.
]D t]HQtP 3RPRFt VLPXODFH E\OR PR&Qp |MLVWWW QNDWHQ Y
QHQt YEKRGQpP WU\VN\ VP RYDW 8 SUYQtKR ~VHNXWEPOD QD

2EUIJENFOHGIQt RSWLPIOQtKR QDWRpPpHQt WU\VN\ !
GRVDAHQR SRADGRYDQéFK YODVWQR
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se kapalinadostane D& YtFH piVWLFtP QH&a S L SSYRGQtP QDWRpPpHQt
E\O QiU$SVW R FFD RSURWL S$3YRGQtPX QDWRpPHQt WU\VH
'$YRG$ SURpPp VH Y\YDURYDW XUpLWEéEP PtVWS$P E\OR YtFH
QiIVOHGXMtFt W L
X 3L Y\NUHVOHQt piVWLF E\OR PRaQp SR]JRURYDW REOD
aiGQp piVWLFH ORSDWN\ SRVRXYDMt D VP XMt WpP  Y:¢
X SY\XaLWtP SDUDPHWUX J]GUAQp GRE\ E\O\ gDV HQ\ PtV
nebo cirkuloval
X '"iTOH E\O\ SR]RURYk@E\SUREtKDYtRH@USFKRG piVWL PDWH!I
SRG WU\WNRX SURE KOR YtFHNUIW
)LQiOQt Y\KRGQRFHQNSAIREKBORBRDPHWUX 3DUXNGLKFO HVDINV L E |
PRF MH GDQi piVWipbhtedtitr@kyWw NOOGpP pDVRYpP NURNX 7HQW
MH PRaQp SRXatw WDNp S L SRVX]RYiQt NYDOLW\ SRVW I
GRSRUXpHQt SUR RSWLPiOQt QDWRpPHQt WU\VHN D GRSRUXD

6,08/$&( 3528' 1E

+ODYS@RXatYDR EWWXSHP S L VLPXODFtFK SURXG QFIUMH &)' &I
"\QDPLFV SRptWDPpRYi G\QIRFAEOIDVWH NDURIXEG Q2@ MH Y\WYR H
Vt" D VDPRWQé YéSRpHW ML& SUREtKi QD Y\WYR HQp VtWL
]iNODGQtFK URYQLF PHFKDQLN\ WHNXW L-Roka¥dvia rayRceQ LFH NR
S tSDGQ URYQLFH SUR SYSHQWRR WHYBE MH QDSURVWR GRP
vQ NWHUéFK S tSDGHFK S HYIRQORURODELQRX MH PRAC
EH]Vt"RYp P HW RNMbving Farticle Simulation) nebo SPH (Smooth-Particle
Hydrodynamics).

S3RPRFt YESRpWS$ O]JH VLPXORYDW Q HSGHEHW QY @PQRKR HNVIN \~ A
VH ]ML&"XMt ][INODGQt LQIRUPDFH R SURXG Qt USPKIQRIVWAQ't
VLPXODFH VSDORYiIQt VH |IDKUQXWtP FKHPLFNéFK UHDNFt
7TtPWB$SVREHP VH WDNp SURY XMH SR]JLFH UR]YiG FtFK OR.
QDYUKXMt VH KR iN\ pL kRRiGEeHA.WHGQHRBHWGRE QHMVRX Yé.
RPH]JHQpPp SRX]JH QD SURXG Qt SRWKHKER B WRFGAOBRYDW NRPSOF

27DWR PHWRGD MH Y\sofwaru@articed@ks. Y
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VWiOH YtFH UR]YtMt PXOWLIi]JRYp ]DKUQXWt GYRX D YtFH
aPXOWLI\][LNiOQt QDS WHSORWQt D QDS "RYi DQDO&]D VLI
1RYp PRAQRVWL QDEt]t VLAXOWERHPURGENQtpMPX& O]H Y\WY
NRPSOH[Qt ~ORK\ -HGQi VH R NRPELQDFL '(0 D &)' S tV
Y]iIMHPQpPKR RYOLYQ Qt piVWLF D WHNXWLQ\ 6SRMHQtP RE
PRGHORYDW VLWXDFH NGH YHONRX UROL KUD MWH NWMOWLSUR X
7DNRYEPL Y&SRpW\ O]JH VLPXORYDW p@DBSt DW MBIGRS RIWW ] L
]SSVREHQRX RW UHPS5iVWHBtYR]XR/BYJRYiQt SUDFKX IOXLGL]D
bL WODNRYp G OR

2EUiI]EN,GHQWLILNDFH PtVW SRWUXEt VH ]Y&é&:¢

'ifOH MH S HGVWDYHQR Y\XAaL VBtUDINPKLOFINFEF 8 UR XD Q H F K

5R]VW LN NDSDOLQ

1iVW LN NDSDOLQ MHSpPRVWRKGtORIPRIQWIiUHQVWYt $" X& VH
12[ SRPRFt QiVW LNX PRPRYLQ\ PHWRGX 61&5 YOKF
HOHNWURRGOXpRYDpHP QHER VQLARYiQt SUD&A&QRVWL SRP]
~ORK MVRX VWULNWQt SRADGDYN)\ [@bedd tprostétu, Jnsbey LNX D"
WHSORWQtKR D U\FKORVWQtKR SROHGGHRQ W OMpsEkotd RK\ GR
~VS 4QRVWt QDVDGLW NRQWUROX SURYR]X GQRERFQiYUK
SRptWDpPRYpKR PRGHORYiQt SURXG Qt &)' 6RXpiVWt SUHGL
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NDSHN WDN L XUpHQt GUIK\ QD 1
Kk Y\SD HQt MHGQRWOLYéFK NDSHN L
RYOLYQ Qt WHSORWQtKR D NRQFHQW
SUDNWLFNi XNiJND W\&SRpWXMBUR
HOHNWUIUQX /HGYLFH NGH E\O SU
YRGQtKR JiVW LNRYpKR VI\VWpPX GR S
SRPRFt &)' PHWRG E\O\ QDYUAHQ\ SR]
MHMLFK BtROHPNVFR QHMYtFH JNUIWLW °
GpONX NDSHWL]Y RGW)]RM spaliny
o WHS@R3I0I0 f& D U\FiKa® OV bylo
QDYUAHQR B3OMHIRVHN XPRAa XMtFtF
UR]SUidLM® NDJAK YRG\ &tOHP E\OR V
navrhnout trysky sco QHMMHGQRGX&aat NRQV
(otvor v S R W)U X\BEW koldlpnd aplikaci budou
SOQLW SRAaDGRYDQp SDUDPHWU\
H[SHULPHQWIiOQ RY HQ Y H \VAS
s/DERUDWR t VSUHM$ QD 987 Y %UQ
2EUiI]AN8UPHQt Y\SD UR]JORaAHQt WU\VHN WDNp PLQLPDOL].
GUiIiK\ NDSHN QD VW Q\ VSDOLQRYRGX D WtP ELI
QHAIGRXFtP MHY$B. S L SURYR]

6SDORYiIQt QD SULPiIiUQtP KR iNX

6SUIYQ QDVWDYHQé VSDORYDFt SURFHV MH YHONRX YeéJ]y
S HGHYAtP Y]KQHBWWiINEP ]P QiP YH VNODGE SDOLY $" Xa
NDSDOQi SDOLYD QHER WXKi DOWHUQDWLYQt SBOHYD WI
XNi]DW MDNéP ]S$VREHP VH ]P Qt VSDORYDFt SURFHV SR ]P
o palivo s MLQRX YéK HYQRVWt YHOLNRVWQt IUDNFt WYDL
6SROXSUDFXMHPH QD SURMHNWHFK ]DP HQéFK QD ~SUDY\
a]P QiFK GAYNRYIiIQt 7%$3 9éVWXS\ JH VLPXODFt VORXat
pro UR]JKRGRYiQt MDN ]JP Q\ SDOLY RYOLYQt VSDORKWFt SUR
URWDpPQt SHFH
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SQHXPHWLFNiI TARSUDYD

3 tNODG Y\XaLwt NRPELQDFH &)' D '(0 S tVWXSX MH SR\
SQHXPDWLFNp GRSUDY\ V\SNpKR 7$3X 6LPXODFH SURE K
5REN\'(0 D $QV\V JOXHQW NG\ 40R R NRP SOHWIMWEHYRXEPH V'
]JDKUQXWtP YODVWQtFK WYDU#PEDBDOWRRYEFE\ SRWXFRYWQ\ GY
WU\WVHN 3UYQt MH DNWXiOQt SRXatYDQi D GUXKi MHORRY QL
YpVW NH ]YéaHQt S HSUDYRYDQpPKR PQROVMW WMILGSWXVUPXRB
MHGQRFHVWQp YOQa® §WWUWHVOHQtP WYDUX piVWLF 3RPRFt )
GIiYNRYIQR 7$3 SODVWRYp piVWLFH IyOLH LJHOLW NWHL
vzduchu. V simulaciprRE KO YESRpHW Y\SUI]GQ Qt MHGQp NRPRU\ N
PDWHULIOHP %\O [DKUQXW YOLY ]JP Q\ IOXLGQt GRRPALQ\ YOL'
L YOLY piVWLF QD U\FKORVWQt D WODNRYi SROH ¥Y¥PRWQR'
S HSUDYRYDQp PQRaVWYt PDWHULIOX MH Da W K +RGQR
NRPRU\ D WODNRYp JWUIW\ 9éVWXS\ J|H VLPXODFt SRPRKC(
YDULDQW\ QDWRpPpHQt Y]GXFKRYéFK WU\VHN

2EUI]AMNBRK\E piVWLF 7$3X S L RY HQt QiYUKX QRYp W
VSROHpPpQRVWL 6FKHQFN3URFHVV V U

3.H ]JDKUQXW YOLY WHNXWLQ\ QD [B¥WAHGNX]8 QVRPORX QHWWLF
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OPTIMALIZACE

7UHQGHP SRVOHGQt GRE\ MH VQLAaRGI$MOKFERIWQRW WR MRRAN
FHQ\ PDWHULiIO$ RFHO A3AHWRPXWR HPHOILWVH. Y\XatYi WR
RSWLPDOL]DFH -HGQi VH R QiYUK VRXpiVWL QD RWQRGBW MH
(nebo objem) E\OD FR QHMPHQA&t DOH IXQNpQRVW R/VGRWX\WilVW/ L WGIH
0o RGVWUDQ Qt A]JE\WHpQéFK?3 REODVWt 0$aH VH WDNp MHGQTL
QHQt |QiPé WYDU VRXpiVWL 3R GHILQLFL Y= HIGRHSKD QYL U
YD]EDPL Qt®D ®i{DWtaHQtP MH SRVWXSGHRGAEREDHKIR) RPHMHR
YéFKR]JtKR GtOX 3R FHORX RSWLPDSRWDAHGMMRKR YEDRDN EBHG
aSURWR RGHEUIQt Q NWHUéFK REODVWt SRFtWtPH YtFH QHAa
samy vyhodnotit, jak jH NWHUi REODVW G$OHALWiI D RGVUDQt SRX]F
REHMtW 3 tNODG SURJUDPX MH $QV\V 2SWL60DQJ

I1HPXVt VH MHGQDW SRX]J]H R QDOH]HQt YKRGQpK&HWMYDtU X V
QDVWDYHQt JGRNRQDOHQt YEUREQtKR SURFHVXPAMER RSW
]D t]HQ't

1D ]JiNODG GHVtWHN D& VWRYHN VLPXODFt SUR U$]Qp SDU
plochaav Qt QDOH]HQR YKRGQp PtVWR ]JH NWHUpKR MVRX MLA
9ROED NRQNUpWQtFK KRGQRW SDUDPHWUS$ MH NOtKRYiI D S
pokus-omyl by tento proces vedl Kk YEUD]Q Y\dadtPX SRpWX VLPXODFt (
RSWLPXP PRKOR EéW WDN GDQHANR DAOH BDHERVWION 9éaH
VLPXODpQt VRIWZDUH WHQWR SURFHV ]J]YOiGi |[FHOD DXWRPD
~ORK QDYUKXMH QRYp KRGQRW\ SDUDPHWUS$ |JFHOD DXWRQF
VQHSRVOHGQt DG MH RSWLPDOL]DFH Y\XatYiQD S p NDOLEL
PDWHULIO\ QHH[LVWXMH aiGQi NRPSOH[Qt GDWDEIi]H =Y
SDUDPHWUHFK VWXSH POHWt YOKNRVW V\SQi RKWWRWD -
SUR VLPXODFH P$aH EEW S NQé R taHN > @ =DSVURWSMWLPD
Q NROLN YéSRpWS$ D QDODGLS WRAYEKK®ID@ OR LS B PJIHHWHQ W\
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ZE9 5

9 GQHaQt GRE VH YHOPL KOHGt QD ~pLQQRVW URMNRUX
aPQRAVWYt SRXatYDQpKR PDWHULIOX 3 L SRADIEENRtQD ]O
HIHNWLYLW\ VH WR VWiYi YHOPL REWA&AYRAPRERR OMHR XOU X FA
LOQRYRYDW arZHWHEHNN NDaGé JUDSPL PIDWHKRYIQXK QHER QDYE
spolehlivosti. -L& QHQt PR&Qp VLDYDWONWhREWERL D HPSLULFNEé|
experimenty a INXaHQRVWPL SUDFRYIQtNG viNgduPdo problematiky

aQRYéP PRAQRVWHP VL QXPHULFNp Yé&SRpW\ Y\GRE\O\ WV
VQIYUKRYpP SURFHVX ILUHP SUR SWARPBtQHXPHWAYFRIME FRKL ML F
MH E KHP QiYUKRYpKR SURFHVX YéUD]Q VQD]J]at SUHGLNRY
RFKUDQQi pL SUHYHQWLYQt RSDW HQt SRVRXGLWDWMN{RY N\
RSWLPiOQt $DWRIMHVWDNpP GSYRGHP SURpP MVRX GQHV QXPt
PRWRUHP ~VS a8QéFK ILUHP

3RG NRYiQt
"NXMHPH V S RO H MBIV W s.r.o., YHVNRPRUDYVNE FHPHQW

a SchenckProcess s.r.o. ]|D SRVN\WQXWt BREBNODNEG S DH ] HQj#jidhY DW G D
]D t]HQ't
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PALIVAZ 2'3$'# -628 %8'28&1267E
(1(5*(7,&.e+2 9<84&,7E 1(5(&<./29%$7(/1é&+
0$7(5,E/#

,QJ 3HWU +DYHOND
YENRQQé HGLWHO yHVNp DVRFLDFH RGSDGRYpKR KR

Anotace: y$2+ VGUXAXMH Y WALQX UHQRPRYPQ@SBREN¥NREFS$ S
UHSXEOLFH 7\WR VSROHPQRVWL PDMtY®tFRERNK & Y DOHWRX F K
ZzRGSDG$ NWHUi MVRX Y\UiE QD GOH SRW HE MHGQRWOL)
Y\KOiVLOD FtOH QD ]iVDGQt UHGXNFL PQRAVWYt Y]QLNDN
RGSDG$ 'R NRQFH GHVHWLOHWt Pi MHMLFK PQRAVWYt NOHV
PtW W tG Qt RGSDG$ D S tSUDYD GUXKR\WQRBFK W WRNGL Q tSYR
Y]QLNi L QHPDOp recQRADWIYtQHY\XALWHOQEFK RGSDG$ N\
HQHUJHWLFNé SRWHQFLIO 3URWR (YURSVNi XQLH SRGS
835$9(1é&+ RGSDG$ DRSBDGY JORGHUQt HQHUJHWLFNp ]GU
ZRGSDG$ MVRX YHOPL SRW HEQRX NRQFRYNRX SUiY SUR
odpady. OH]L WDNRYp ]JGURMH XPR& XMtFt Y\X&LWt PRGHUQtI
i FHPHQWiUQ\ 3UR UR]JYRM HQHUJHWLFNpK Pai\ % &MNVH B X 540 ( 1
YyHVNi UHSXEOLND NYDODWIMEBEDGHNXNWHUi VMHGQRW!t S|
HYURSVNEFK WHFKQLFN é RisoQ&IwsRropsialeyiélativou, VWD QR Y t

NRQHF RGSDGRYpKR UHALPX SUR WDWR SDOLYD 7DN MDN W
3DOLYD MVRX S LSUDYRYiQD GOH NYDOLWDWLYQtMKFSR&DG|
WHFKQRORJLt )XQJXMtFt VSROXSUiIFH D NYDOLWD SDOLY M|
D SRNUDpXMH ML& GORXKi OpWD &HVWIRGEDHESIHPWLBEBXKR
JiVDGQtFK Y&éXKRIG&Q9aFH EXGRX PLPR MLQp ]JPtQ Q\ YEKRG)\
ZRGSDG$ L NRQNUpWQt NYDOLWDWLYQt N B LGARIMDOLKOX MW H U é F
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67$129(1E 32'0E1(. 3 (&+2'8 0,02 2'3$'29é 5(4,0
3 ('"32./E'E (95236.E /(*,6/$7,9%

9I\KOiaNIDNLYRBIDGS GHILQXMtFt S HFKRG GR QHRGSDGRYp
NWMB&iYQtP SURVW HGt y5 GORXKRGB®RP WRKVMVEF U6 PDQYNR R S
DG MLQéFK VWiW$ (YURSVNp XQLH NWHUp MLEAP/\KOiaN X
S HGSRNOIiGDMt MDN GRSURYRGQp GRNXPHQW\ MLRWFKYIiOH
legislativy, tak zefPpQD OHJLVODW.LYD HYURSVNI

327 (%$ '(),129E1E 9<+/Ea.< KQVGU ODPADOVOU

[(*,6/$7,928 67$/$ = (-028 1(=%<71267E

3RW HED Y\KOi&N\ VH Q\Qt XNi]D Q@ vABBUINKRQ FFHO N R P\BIHGWH Q F |
OLQLVWHUVWYD SUS$PYVOXGDRREMKRGEXYH Y FL SRVRX]HQt V
QHRGSDSUREFL SROBDPGE$ SR GREX YtFH QHA& OHW ~VS &
aXYiG OL QD WURGSDESYPLIPR RGSDARY&KR YWBAGX VH ][iNRQHP
b JiNRQ R WHFKQLFNé&FK SRA&D G BYaafsku @pallvé URE N\
SOQ&RA&DGDYN\ HYURSVNEFK WHFKQLFNERKOQRMHWH Dr &MR
SRYROHQtPL &HORX VYRX SURGXNFL GORXKRGRE XSODW
YHOPL &4iGDQp OLQLVWHUVW YR BMDRPAR ® N B PRSEBNGRGKt  V
QD QHH[LVWXMIEDGLNRSBIMGS |DWtP MPILY\BBOGRR VRXKODYV
stanoviskok WRPX &H GRSRVXG Y\UIE Qi SDOm¥ Dy @kpMIERX RG ST
OHWHFK ~VS 4QpKRQQPNOMDIGRDUR\VYEUREN\ QRY PDMt
VUHALPX RGSDGS$ y5LWHIOBBHVDN YUDFt R Q NROLN GHVtWHN

JFHOD JE\WHpPQ D HYURISRLEP WP RYiQtP

y5 SRW HEXMH QDRSDN UR]JYRM (YURSRX SRGSRURYDQ&FK
835$9(16&+ RGSDGS$ D QDY\4RYiQt NDSDFLW\ WDNRY&FK PRC
vpraxL XNi]DO\ SURHPFRRQRVWt XSODWQ Qt Y\VRNWR Y@K QGiY QéF
S O D Vité& 2021.

1%DOtpHN VP UQLF (YRERXRNPXKQKHRWSRGI VWYt
23 LSRPtQN\ yR2¥YUKX Y\KCHAOILYMBIDGS$
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1(1E ='( 2%-(.7,91E 327 (%$ -E7 1$' 5EO0(& 3/$71¢é&+ (95236.6¢
7(&+1,&.é&+ 125(0

2EMHNWLYQ ]JGH QHQt SRW HEDOLD KRG § DKEBIEAMDMNE FKNROL
parametrech QDG UiPHF SODWQp HYURSVNp OHJLVODWLY\ b
WHFKQLFNEFRQRWNP YEURRGSDWHEY ]P SRVOHGQtFK FFD
HYLGHQWQ SURNH]BOR ®HGORXKRGRE IXQNpQt D Pi YHOP
YEVOHGN\ QD SROL HQHUJHWGENDIXR BTRYQ WtESORLYUD[t SR
aH SRXaLWt W FKWd&iv ¥ RSN + 783 QHRPH]JLOR NYDOLWX
YEURENS$ VY\UiF\QAaEWtY 7$3 D QHP OR QHJIJDWLYQt YOLY S
RFKUDQ\ aLYRWQt SURVW HGt 2EODVW MH L ORJLFN\ D HIH
GRGIiYN\ SDichkvaliia jsbtipod VPOXYQtPL GRERBDPEHQWQtP JiMP X
RGE UDWHOH DE\ EHGOLY VOHGRYDO NYDOLWX SMHOLY DE
HIHNWLYQ G MH FHOEGRQp REWDBWLWSYRYiIG O SR FHORX
NRQWURO\ 1HE\O\ |MLAW Q\ aiGQp V\VWpPRYp SUREOpPP\ "$N
toho segmentujsoX NDAGRURPQ Y\GiYDQp JSUiIY\ OLQLVWHUVWYD
zWpWR REODVWL NWHUp XND]XMt QD GORXKRGRESR/HOPL
HQHUJHWLFNpKR RXADGS$ WBOILFK SRVWXSIELYRNMNVWNODGQ
QD VWUDQ RGE UDWHO$ 7HG\ VH GORXKRGRER SUHRRHOQWR
YEURE\ 7$3 QD ]JiNODG WHKG\ SODWQp RGSDGRYp OHJLVOI
YEURENRYp

1RYi Y\KOidaND E\ P OD REVDKRYDW WHFKQLFNp SRGPtQN\ NI
HYURSVNEFK WHFKQLFNéFK @RS $S UR] RSN IKYW P|W R

WHFKQLFNéP SDUDPHWUS$SP E\ P O\ EEW YH Y\KOidFH GHILC(
RGSDG$ QD SDOLYR QHRGSDG WDN MDN S HGSRNOIiIGi HYU

3 tSDGQp XP OH GHILQRYDQp GDO&t SRYLQQRVWL NWHUp |
normyneznaMt IDNWLFN\ QHUHDJXMt QD SUDNWLENRX SRW HEX
RG Y\ddt PRAQRVWL UR]JYRMH HQHUJHWLENpPKR Y\X&tYiQt XS
ZzRGSDGS$ 7R WIEADWRWRMBKPHYNp UHSXEOLN\ D PRAQRVWL
FIOEDOtREXKRYpKR KRVSRGiI VWYt

31DS tNODG HYURSVNiI WHFKQLFNi QRUPD y61 (1 UHVS MHMt QRYi R
4 https://www.mpo.cz/cz/energetika/statistika/obnovitelne-zdroje-energie/statistika-energetickeho-
vyuzivani-odpadu-a-alternativnich-paliv-1989 2020--262451/
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PALIVA Z 2'3$'# O0$-E 9,',7(/1 /(34aE 9/$671267, 1(a $'$
67$1'$5'1E&+ 3%$/,9 9y(71 3%$/,9 3 E52'1E+2 3#92'8

3 L RGERUQéFK NRQ]XOWDFtFK RKOHGQ YKRGQpPKRHQDVWDY
GORXKRGRE Y\UIiE RG SD@HYDp UHSXEOLFH RGSRYtGDMtFt
HYURSVNéFK WHFKQLFNéFK QRUHP PDMt R SR]QiQt OHSAat
S tURGQtFK SDOLY D SDOLY GRSRVXG KRMQ SRXW&tDQeéFK
PQR&VWYt DOH SUR ~pHO\ WRKRWR WH[WX E\XRP QAEUIQR
~VWDYHP KQ GpKRVWKO1t¥H XYHGHQi WDEXOND XND]JXMH Q
NOtpRY&@FK SUYN$ D YODVWQRVWt SDOLY D WR MDN VDP
VWDQGDUGQ Y\X&tYDQHpSRIVROMHIBWQt 9DG MVRX YH WUkRYQiQt X
SDOLYD 7$3 5XPSROG NWBOpYMGBIORM&REGRE D SR DGX OH
a GRGIYDQéFK QD WUK PLPR \RROSDIERY & W W&EIHPLY SRADGDYN\
D WDNWR L Y\ )RtYDFBARRPYHQHUJHWIFN SR YRORQLPV

96VOHGN\ DQDO&] U$]QéFK GUXKS$ SDOLY 98+8 0
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Z SURYHGHQé&FK DQDO&] MH JRIGMPG 348 SDRIRODG] PDMt OHS
SDUDPHWU\ QH& Q NROLN GUXK$ DGD XRRQIRMWp KARD X § Ot LB LW
QiIVREQ OHSAt SDUDPHWU\ QHA oiwWhomeBUGQ Y\XAatYDQp |

SRNXG WHG\DGBGWIGBBMYRGS$ SRGSRUXW\KEHWH UDIHR\RLEFBMH Q € P L
NYDOLWDWLYQtPL SDUDPHWU\ D pLQt WR VDPRUYHaAMMPXPLPR
SDOLY SDN MH MLVW QD PtVW DE\ WDNWR DK ORQYRALIQXR |
SDOLY WHG\ SDOLY VSO XMtFtFK SDUDPHWU\ HYURSVNEFI
zRGSDGS$

1D GUXKp VWUDQVWS$SWRNXRG YE\R D GAINRIB § Dn@vghoval povinnosti

QDG UiIPHF GORXKRGRE SURY HQéFK D IXQNp@gtFioHYURSV
paivaz RGSDG$ SDN MH W HED NDAGRX WDNRYRXWRQERYLQQF
GRORALW REMHNWLYQt SRW HEX SRaDGDYNX QDG QXiPHF H°
QINODG\ NWHRK QDYUKRYDQi GDOAaMVERNR QYRR W SQHY HE\ E\
URYQ a8 ORJLFNpP YIWiKQRXW SRGREQpPp NELGPWDWD YMQR NJ NRR
MLQi NYDOLWDWLYQ KRU&t SDOLYD QHa WD RGSRYtGDMtFt
paivaz RGSDG$ 7HG\ SRNXG Pi EEW VOHGRYDQéP FtOHP GHNO!
proVW HGt

BRXPDVQ SRNXG VWiW EXGH PtW ]D WR &H SRAMEFDN\ H)
ZzRGSDG$ MVRX QHGRVWDWHpPQp SDN MH W HEDEUDE\ yHV
LQLFLRYDOD SRVWXS QD DNWXDOL]DFL W FKWRHA@PRSVN¢
JiMPX DE\ Y\WRNé VWDQGDUG RFKUDQ\ YH HMQ&FK ]iMP$ IX
3 tSDGQp Y\d4t QiURN\ QDG UiPHF HYURSVN&FK QRUHP E\ S
Y\PiKiQ\ D&W$R FR E\ SURVD]JRYDQé& Qi]RU QD QXWQp ]S tVQ
VDPD (YURSVNi XQLH

~$.e -628 96+2'< (1(5*(7,&.e+2 9<84,7E 2'3$'# )25028
TAP 0,02 2'3$'29é 5(a20
9UREHN 7%$3 MHGHHURERNMNDPEFK RGSDG$ QD GHILQRYDQp W

YEURENX VH SURND]XMH YEVWXSQt NRQWURORX NWHUiIi MH
vsouladus KDUPRQL]JRYDQéPL QRUPDPL 1RUP\ VWDQRYXMt |]S$

77



DE\ E\OD |DML&W QD MHMLFK YDOLGDFH VWDQWRDRRY N @D C
MHGQRWOLYéFK XND]DWHO$ D SRNXG VL RGE UDWHKO D GR«
XND]DWHO$ WDN VWDQRYt L ]SSVRE\ VWDQRYHQ$EGHQAEtFK
avzorky vsouladus QRUPDPL MVRX DUFKLYRYiIQ\ SUR S tSDGQRX N
SDN G Ot GR W tG GDQéFK WHFKQLFNRX QRUPRX BWR\ NYDC
MHGQRGXFKp RENFKREEXHR WWHMQ MDNR MH WRPX X MLQEé
HQHUJHWLFNé JGURM PXVt SURMtW [JNRXANRX ]GD GDQi W
]IDMLVWt S HGHSVDQRX RFKUDQX RY]GX&t RGSRYtGRMtFt S
YaG\ QD NRQNUpWQt WHFKQRORJLL 3DN FHUWLILNRYDQE&
MDNpKRNROLYGD&RBEFHGY 7RWR Y\WYit MHGQRWQé WUK
Y\XatYiQt RGSDG$ FKW QéP D EH]SHpQéP ]S$SVREHP

'iOH VL XYH PH S tNODGQé& YéEPpHWASREBE BIRPR IRGISDGRLYE JU
a) 'OH (8 VH MHGQi VH R WHFKQRORJLL XGUALWHOQRX D
v UIPFL HNRQRPLFNéEFK SREtGHN:SWMDK IVGHDBXKGD AQS

SURJUDP ALYRWQt SURVW HGX7°SHd&Rv RIDPGRB®tROH HQHUJHYV
Y\XaLwt MH WD[DWLYQ RGPtWQXWR PRAQRVW SRGS

QHXSUDYHQéEFK VP VQ&mapoti Ri& S@eG rosazena podpora
HQHUJHWLFNpKR Y\XaLWt 8353DGLERRARESO OBHFKQRORIJI
S tVWXS$

b) =QDpQi YEKRGD SUR SURYR]RYDWHOH IHRYH WRRIGHSNDLG-RYIK R
legislatvav y5 MH QDVWDYHQD WDN &aH SRNXG SURYR]RYDW
HQHUJHWLFN\ Y\XPakYdodRvat8 Ddpadu v souladu s Y\KOiaNRX MH
SRYLQHQ R]QiPLW RGE UDWHOL NDA&AGRX Yéd@dPQRX ]P
RGE UDWHOL 2GE UDWHO HQHUJHWLFN\ Y\XatYDQpKR |
]JP QX MLQpKR YVWXSXMtFtKR ®&/6 RIGXvorat Broc8D G Q
SRVRX]HQt SURYR]X VYpKR ]D t]JHQt D VWDQRYH®t QRYEF
IDSURWL WRPX SRNXG EXGH HQHUJHWdp&dN @mMimMEGURM Y \)
RGSDGRYé& UHALP SDN MHKR GRGDYDWHvaityd SOQ
GRGiYDQalikeR NWHURX SUS$E aQ YYRPWINBXBUHFKLYXMH D Yé
SRVN\WXMH RGE UDWHOL 3 t DG P VO\HGX MM VDXISKR U L.
aby MHKR &&ETWRE SOQLO GHILQRYDQp NYBORWIGELYDQWSERG

52343 2027 +3UDYLGOD SUR 4aDGDWHOH 2SHUDpPQt SBRIUDP ALYRWQt S
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c)

d)

7THQ SDN ORJLFN\ QHSRGOpKiIi SRW HE RSDNRYD@QpKR SF
D MHKR SRGPtQHN

9 KRG\SRYRORYDFtP SSRNHXGXRGE UDWHO FKFH Y\XatyYD
odpady, PXVt SURMtW VWHMQéP VFKYDORYDFtP SURFHVHP
vUIPFL ,33% SRYROHQt SURYR]X HQHUUBEoWAdENPpKR ]I
s RFKUDQRX Rak|TARAWDN RGSDG VH HQHUJHKMIaduN\ Y\XAat
sS HGSLV\ |D VWHMQéFK SRGPtQHN =iNRQ R RFKUDQ
SRVX]XMH VWHBIRKOHRGKIHRFKUDQ\ ALYRWQtKR SURVW HC
98UREQt ]D t]JHQt QD 7$3 NWHUé MH PLPR UHALP RGSDG]
SRYLQQRVWt SURND]JRYiIQt NYDOLW\ 9éUREHN 7%$3 P
aSUSE aQ VOHGRYDQp YODVWQRVWL WRNRL pPVUR]Y DR&E
D WDNRYp Pt H JDMLAW QR D WDN PXVt EEW Y\XatYiQt F
Y\aat PtU\ YHUBSIRXROERYDFtP SURFHZX |]F Q QD VWUDC(
YVWXSXMtFtFK RGSDG$

'‘DO&at YEKRGMPXLYSRYRORYDFtKR SURFHVX MH W]Y Y
SURVDGLWHOQRNRQNUPWWRtFK SRYRORYDFtFK SURFHVS$
4H SRNXG GIVEXPY]GURML Y\XAtREED BHOLNDtAt HYURS V|
WHFKQLFNp QRUP\ WHG\ KRPRJHQL]RY&I@i mbnoNYDOLW
RGSDGRYé UHALP D QLNROL RGSDG\ VDPRWQp SDN N
povoORYDFtP SURFHVHP ]D t]HQt , HNRORJLFNp RUJDGC
REpDQVNEFK VSRONS$ YQtPDMt WXWR FHVWX MDNR EH]S
WDNRYRX PtUX FLWOLYRVWL D QHJDFH

S5HSXWDpQt HaKRXWDpQt ULJLND D REHFQp SXEOLF UHO
]SUDYLGOD YéUD]Q MHGQERUGQAPEt]DSRNRQE QHYYXAatYDMt F
VDPRWQp -HE@EPHYURSVNEFK WHFdRdtipalie F R @RGP Y
E\OR D MH REHFQp VQtaHQt UHSXWDpQtHF®&HWLUHW LB N]Jgr
Y\XatYiQt HQHUJL MPKOWRRA QIR MFA\NORYDWH Q&iveElK PDWHU
] RGSDG$ -DN MLa E\OR XYHGHQR L (YURSVNi XQLH S|
SR]QiQt YVW tFQ Mat NH YQtPiQt YHSHMQRY WP\WOXHF ]
EDOtpNX RE KRYpKR KRMIFRGIi W YEKRGQ Mat VI\VWpPRY
poznanou materi,b, v WRPWR S tSDG YEUREHN 7$3 NWHUé MH S
ajek Q PX GHILQRYiQD VWiOi NYDOLWDWLYQt RGSRY GQ
VWDQRYHQ WHFKQLFNéPL QRUPDPL MH WHG\ SUDJ[t SO
2GSDG MH GHILQRYIQ REHFQéP NDWDORJRYéP ptVOHP -
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Y4ADN P$EHSE KX GRE\ P QLW DQL& E\ R WRP E\OR SRGUI
E\ E\OD GHILQRYiQD PHWRGD V Odti@mBRuve @dy \&lthveaD SDOLY
Y\534t ~URYQt NYDOLWDWLYQtKR PRQLWRULQJX NWHU@ F
L UHSXWDpPpQt UL]JLND

e) Technicko- SURYR]Qt Y&KRUER SURYR]J]RYDWHOH HQHUJHWLF

f)

9)

NOtpRYRX SULRULWRX RFKUDQD MHKR WHFKQRORJLH
SDOLYR REHFRKOR PtW QHPDOp Qb sanuiriol t&chr®IBgS.D G \
=DWtPFR X RGSDG$ QHQt PRAQR SOQ GHNODURYDW MH
stabilitu v pDVH D AWRREGVY&DW\ WRKR &H RGSDG MH QHKRP
NWHUé& MH QDYtF [SUDYLGOD RG 3LUGtKR NGSM®WID S$YF
QHY&KRG\ H&t D SOQ HOLPLQRGI$SID®% BREEHIBEBGBRY |G
]JD NYDOLWX MtP GRGiYDQpKR SDOLWYHMDIN JDNWKKIRRQ K RW
PDVRYRX 3DOLYR PLPR RGSDGW®RiMient MBIRG M B NQIKY tF
a SRVWXS\ RGSRYtG DM t@RRILP HY D RSRWN &HE Qipats farchsv L ILN D F |
Y\43tKR PDQDJHPHQWX NYDOLW\ MH YEKRGRX SUR RGE
jeho rizik. ZXYHGHQpP ORJLFN\ SO\QH &H VFKYiOHQtP NDW
SDOLYRYp ]iNODGQ\ HQHUJHWLFNpKR JGURMH QHQt ]DMI
$GPLQLVWUDWL Y¥@kuY RiIGz RGSDGX PLPR RGSDGRYé U
QHVSDGDMt QD MHKR RGE UDWHOH DGPLQLVWUDWLYQ
evidence. 3BRNXG PQRA&VWYt GRGDQEFK RGSDG$ S HNURpt X
uRGE UDWHOH VFKYiOHQ\ QDS tNODG VNODG\ SUR S tMl
JiNRQD R RGSDGHFK DVRG SOIVRN P LH ® LNBHH GRFG. SONGRRYY[pHPQ Y
UHALPX Y&BRERY tSUDYRX SUR NRQNUpWQtKR RGE UD
NRQFRYND WDN X SDOLYD PLPR RGSDGRYé& UH&LP QH
QiRpQéPL SRYLQQRVWPL RGSDGRYp HYLGHQFH
2EFKRGQt Y étgdk@i\je palivoz RGSDGX PLPR RGSDGRYé& UHALF
VUHAELPX YEUREKGHGDXNID]REFKRGQtKR MH PpQ SUREOF
NYDOLWX S L MHKR XYiG Qt @B\ WALKVD SélUREHNR MLAERE
QiYRG QD SRX&LWt ]SUDYLGOD SRGQLNRYRX QRUPX
SUSE 4Qp SURND]RYiQt NYDOLW\ 3DOLYD VH G Ot GR W
RGE UDWHOH SDN MH GtN\ QRUPRWYRUE MDVQp MDNé
RGSDGX QHQt PR&Qp WDP &iGQp QRUP\ QHMMRK D R(
a RSDNRYDQ SRGURERYDW RGSDG NYDOLWDWLYQtPX S|
paliva z RGSDG$ Y\KRYXMtFt SRADGDYNS$P HYURSVNEFK
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VWDQGDUGQ SRK\EXMt PLPR RGS®B®RIVE YHELO X OH | /D)

U\FKOHML D GR Y WAatFK REMHPS$ tartd evi H WIW MMHRNKHD PX G
Y\XAaLWt S LVWXSXMH UHVWULNWLYQ

Na druhou stranu, kdes MLVWRWRX QHQt PRAQR K okudjp iy EKRGQ Q
zRGSDGX PLPR RGSDGRYé UHALP MH RWIiJND HPLVQtFK
HQHUJHWLFNpKRGHE UMRHMHVN HED SRGWUKQRXW D ]J]G$UD]QL'
QHRGSDGRYpKR UHALPX QHPi QLNG\ QHP OR DPQ®IEXGH P
SRGPtQHN YH WM NRY]GXat 7\ MVRX MDVQ VWDQR
legislativoua S tVOXaQéP ,33& SRYROHQtP 7pdpdR XvngotdpadvH REOD
QHGRWeépbt HED WRWR ]G$UD]QLW SURWRAaH Q NG\ EéYi NU
SUiY WR &aH PRWLYDFt SUR QHRGSDGRYé UHALP MH ~GD
RFKUDQ\ RY]GXadt 7RWR YaDN PRKRX VG ORYDW MHQ\RVRE\ |
QHER" WRWR SURWW REDAGIGRKRAQPRSVNp OHIJLVODWLY\ $ MH
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ORQLWRURYiIQt LRQWRYp PRELOLW\ VRGtI
FHPHQWRYRX PDWULFt |D ~pHOHP VWDQRYH
$65 |]SSVREHQEéEFK DONIOLHPL ] YQ MatKR

,QJODUWLQ -OHPWUXP PDWHULIORYpPKR YE&]NXPX )&+ 9¢8

ORAQRVW aKalidkéé X HPLPpLWDQRYp UHDNFH $65 MH ]iVDGQtP
ALYRWQRVW EHWRQX 6RXE K NOtpRYéFK SDUDPHWUS$ MDN
Si0Oo YOKNRVW D WHSORWD S HGXUpBXNMPLPRADHR WWVMRMtERO
Pi ]JD QiIVOHGHN SUDVNiIQt D RGOXSRYiQt EHWRQX VSROX
YODVWQRVWwhkuSHENRY LVt QD NRQFHQWUDFL DONiOLt D MHN
schopnosti pronikat do betonu Kk UHDNWLYQtPX NDPHQLYX 7DWR VWX
VWDQRYHQtP PR E1alXk W& iCRZOWWQLMAtFK |GURMS$ D PRO
XKOLpLWDQX 1D Na/tcGaxhydrgx@bNaXX GR FHPHQWRYp PDWULFH S
WR SUYQt NURN SUR UHDOL]DFL $65 .RQFHQWUDFH LRQWS$
ivVDPRWQp FHPHQWR Y-EDRDEXODFVW&@RYiQD Y JiYLVORVWL C
GR GQ$ ORXaHQt D WHSORW f& D f& 5HDNYQt SURC(
SRPRFt (0 %\O\ SRIRURYiIQ\ U$]Qp U\FKORVWL GLI~]H D FK
WASX DQLRQWX YQ MatKR DONDOLFNpKR JGURMH

INTRODUCTION

3UR PRAQRVW Y]QLNX SUNRBRNPLSY DORYDOIWHNRNFH $65 Y E
QH]JE\WQp W L SRGPtQN\ UHDNWLYQt NDPHQLYR YOKNRVW |
W FKWR SLOt $ MH FHO& V\VWpP EH]SHpQé D QHEASK. HED VH
1D GUXKRX VWUDQX QHQt WpP 4iGQi 4DQFH RPKWRYWLEH
MHOLNR& RGROQRVW YSPLPpRRGF K M ODH/GQIRY Wt EHWRQX -D
VH MHYt SRX4LWt QHUHDNWLYQtKR NDPHQLYD FR& QHQt Y&
VH Y\WN\WXMH SRX]H UHDNWLYQt NDPHQLYR D S HGVWDY
Y]JGIOHQRVWL MH HNRQRPLFNé L HNRORJLFNé QHVP\VO 7
vVPDWHULIOHFK 7HQWR S tVWXS VH SRX&tYi QHMDPDIVW ML |
NRQFHQWUBFL PONBLFHPHQW X
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60tQHN REVDKXMH Da KPRW Y\MiG &@QPRSWURRPLGH WK BB
DONiOLt SRK\EXMH NROHP KPRW D SRFKi]Jt S HGHYa&atP |
&HPHQWI VNp VOtQN\ Y FHOp (YURS PDMt REOYOUMNDBPoY\d4t RE
hmot. K22 QHA REVDK VRGtNX -0\ Hriog Nek@ Slinky s obsahem K20

QD KRUQt KUDQLFL REY\NOH REVDKXMt RRIQ&t QHEAR I/RWP HIG Q
K2O/Naz2 VH YaDN SRK\EXMH Y SRP UQ ALURNpP URDPH]t RG |
&HPHQWiIi VNé VOtQHN WDNp REVDKXMH D& KP sM2UDQ$ E &
@ 3 LYESDOX VOtQNX VH VtUDQ\ QHMpDVW ML VSRMXMt V C
9H VOtQNX MH YaADN REY\NOH S HE\WHN DONiOLt 3 HE\WHN
IRUP VtUDQ$ MH S tWRPHQ YH VOLQRYDFt XyQ QKR I AMDLYWQ |
av SHYQéFK IliJtFK DOLWX D EHOLWX 3 L RFKOD]JRYiIQt D NU
S HGQRVWQ GRMWWDIMNDER-EXP DOXPLQIWX NGH Y ]JiYLVOR
RYOLY XMt YEVOHGQRX NU\WWWDORYRX VWUXNWXUX 'UDVOtI
YH Y\d4tFK NRQFHQWUDFtFK QH&a VRGtN Pi Y Wat MQMYXQD YC
7DNp S HFKi]t GF |iDWH YaG\ Y NRPELQDFL V N HPtNHP QH
DWRPHP 4HOH]D 3ROMREDPREMEONRQAWS E\OD SR]JRURYIQD ]P ¢
struktury na ortorhombickou. [6]

ODWHULIO\ QD Ei]L FHPHQWRYp PDWULFH MVRX SRURB]Qt PDV
Da SR QDQR YHOLNRVW 2EVDK D YHOLNRVW Syu$q@tyYLVt QI
PDWHULIOX QD Ei]JL FHPHQWX 3yU\ MVRX Y]iWaLRWRXYBGSVREH
NG\ SRX]H MHMt piVW MH SRXALWPR NEKWKHDWBFE VOitQ $SRRER
]JSUDFRYDWHOQRVWL D QiVOHGQ RGSD HQ 3yUMMWHPDRWHULI(
propojeQp NDSLOiIU\ 7 PLWR NDSLOIUDPL GR Q M PRKRX SURQL
UHDJRYDW VH VORANDPL EHWRQX MDNR MH NDPHKHQU$R QHE
HI[LVWXMt WDNp Y]GXFKRYp SyU\ NWHUp MVRX Y Wat > @

3 tWRPQRVW SyU$ JY\d&XMH ULJLNR SUS$SQLNX QHAIGRXFtFK Oi
U$S]QEéPL J]GURML DONiIOLt GR VWUXNWXU\ 7\ PRKRX PtW QH
V\VWpP$ D ]S$VRELW MHMLFK GHJUDGDFL 7RWR SURQLNIQt
U$]QéPL SURFHV\ WUDQVSIRY XM HQDFQ VHQWXDpQt JUDGLHQ
VA\VWpP N MHKR Y\URYQiYiQt PLJUDFt OiIWN\ ] SURVW HGt V
s QLaAdt NRQFHQWUDFt > @ 6DPRWQé WRN MH SRSViIQ JLFNRY
WL GDOat WUDQVSRUWQt PHFKDQLVP\ 3URSXVWQRVW S |
.DSDOLQD MH Y SRGVWDW YWODpPRYIiQD GR ENWRWQQJY GRPR
s WODNHP XYQLW NDSLOIUQtKR VA\VWpPX EHWRQX =YéaH
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FHPHQWRYpKR PDWHULIOX NG\4a MH XPtVW Q SRGNDUYXWHN R >
NDSLOiIUQt ViQt NWHUp Y]QLNi Y GS$VOHGNX LQWHUDNFH Pt
NDSLOiU\ Y QDaHP S tSDG FHPHQWRYpKR PDSWHRMWOKGt, QMW
Y Wit QH& LQWHUDNFH PH]L VDPRWQé&PL PRORNXQFBLQWDS
DPELHQWQtP WODNHP MDNR SURSXVWQRVW 9 QHSRMOHGQt
MHGQtP ]JH ]S$SVRE$ WUDQVSRUWX NG\ NDWLRQW\ SURQLNLE
RGSRYtGDMtFtPL SURWLOHKO&PL DQLRQW\ 3RNXG VH WDN
QDELMH D Y\WYR t GYD RSDpQ QDELWp SyO\ &WpMIRK HO
UR]GtOQi U\FKORVW PLJUDFH SRK\EOLYRVW ,RQW\ REVDA
PLJUXMt N S tVOXa4Qé&P SyO$P SRGOH VYpKR QiERMHI +0ODY
PLJUDFH FKORULGRY&FK LRQW$ . SRSLVX FH®RHKRMVAURFHYV X
URYQLFH NWHUiI GRSO XMH JLFNRY\ URYQLFH R YOLY NRQFI
sil. [12,13]

94HFKQ\ W\WR WUDQVSRUWQt PHFKDQLVP\ PRKRX NRH[LVWR
li]JtFK SUSQLNX Y ORXPRBOA®RELOLW\ XY QhetwnuV W LDHPVW P W R

VWXGLH MH VOHGRYDW PRELOLWX Y\EUDQ&FK LRQWS$ S
VFHPHQWRYp PDWULFL D S HGSRY G W WDN PR&QRVW Y]QLN

3 tSUDYD WHVWRYDFtFK W OHV

-DNR SRMLYR E\O ]JYROHQ E 48Qé SRUWODQGVN IFH@IH@MW W
cement. Tento typ cementu obsahuje 95- VOtQNX D PD[LPiIOQ GDOatFK
=iURYH VH MHGQi R W]Y U\FKOH WXKQRXFt FHPHQW NWHU
SHYQRVWL Y SRpiWHpPQtFK I1iJtFK K\GUDWDFH 3RFKiJt ] p
+HLGHOEHUJFHPHQW JURXS ORNUI &= -HKR ]JiNODGQt S
objemovou hmotnost 3,130 g/cm® P UQé SRYUFK SRGOH % ODAQ@HKR PHYV
&KDUDNWHULVWLFNp FKHPLFNp VORaHQt WWDHRMHQpP SRC
v WDEXOFH Ji]JRYp VOR&AHQt E\OR VWDQRYHQR PHWRGRX ;
ODOYHUQ 3DQDO\WWLFDO /WG ODOYHUQ 8. V QiIVOHGXMtF
li HQt c SURXG WUXELFMWt PND® RVD VNHQRYiIQt JRQL
NURN X f , pDV QD NURN V UR]YDK WYEMQR®Nt E\O\
Y\KRGQRFHQ\ SRPRFt VRIW Z DdoXshriuiGdbReed. SOXV M
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Tabulkal) & KHPLFNp VORAHQt FHPHQWX VW DIO6RYZk@tky BRGOH QR
D /2, ]QDPHQDMt QHUR]SXVWQé& JE\WHN D JWUiWX &

Na2O

CaO SiO2 Al203 Fe20s3 MgO SOs Cl* K20 Na20 ekv UR LOI

63,3 20,3 4,6 3,5 15 3,18 0,028 0,73 0,15 0,63 0,41 1,53

Tabulkkal) )i]JRYp VORAHQt SRXAaLWpKR FHPHQWX Y KPRWQRV
6WDQRYHQR SRPRFt ;5' 98]QDP SsB XA LMRIAK WUDMWHNNROFL
N HPLpLWDQ #B LNimtanRrik&8lcia&kC4AF - tetrakalcium aluminu-ferit, CaO -

YiISQR &DADOFLWVEAKIRYHF

CsS C2S CsA C4AF CaO CaCOs & A+ Amorphous
69,25 10,89 6,52 10,96 NA NA 2,38 NA

SORAHQONDOLFNpP URJWRNX
3 LSUDYHQp Y]JRUN\ E\O\ SR GRNRQpPHQt KODYQtKR K\GUDWD]|
GR DONDOLFNéFK URJWRN$ .H VWXGLX LRQWRYp YéEP Q\ PH]I
E\O\ SRXALW\ UR]JWRN\ DONiOLt VRGtNX D GUDVOt®X R NRQF
W FKWR URJWRNS$ E\O\ SRXAaLW\ QCUDKI@OX (Peia drehhicBIENiOLH 1
&= pPpLVWRWD S, ENOs3, N@AH2a KOH (Lach-Ner V U R &= pLVWRWD
a GHPLQHUDOL]RYDQi YRGD )&+ 987 &= 9]JRUHN E\O SR(
DONDOLFNpKR UR]JWRNX ]D SRXaLWt SRO\SURS\OHQRYéFK
KPRWQRVWL YIJRUNX N REMHPX UR]JWRNX E\O ]Y Ra&ddQ 9H
- D GQt EN\O\ VOHGRYIiQ\ JP Q\ &RKQ IR QWRINDHF H
PpGLD SRPRFt RS WshdkiiomeHi® +\L@tG X NYiQDQp S OD]PAES)&3
(Horiba Scientific - 8OWLPD -DSRQVNR ]JP Q\ YRGLYRVWL
PXOWLIXQNpPpQtKR P LFtKR ]D t]JHQt 6HYHQ&RPIDFQVD/E® GXR
OHWWOHU 7ROHGR 68, 6RXpDVQ E\O\ FKDUWBINWHUL
FHPHQWRYéFK SDVW D GLVWULEXFH DONiOLt Y W FKWR Y]RL
PLNURVNRSLH GRSOQ Qp{Z&sg EVO DSS1R, DE) Wzorky byly nalepeny
QD XKOtNRYRX SiVNX D RGKDOHQp ORPRYp SORFK\ E\O\ QI
Y]GIOHQRVW S L P HQt E\OD QDVWDYHQD QD PNPOD XU\Ft
.URP WRKR E\O\ SRPRFt S tVWURMH Y\KRGQRFHQ\ ]JP Q\
SRUHPDVWHU 4XDQWDFKURPH ,QVWUXPHQWYV 86% 5R]VDK
GR 03D FRAa SRNUé@YDOR UR]JVDK SU$P U$ Syp3$ RGt GR
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E\OD SURYHGHQD ]D SRXAaLWt +J V SRYUFKRYéP QDS WtP
f

9éVOHGN\ D GLVNX]H

3 L ]NRXEFH QDViND YIRWOY RREQUD]MNOQLpQtP FHPHQWX E\OD
QDVINDYRVW SR KRGLQiFK SRQR HQt W DQ R 8 B/RpY tYGR G \
DEVRUSFL YRG\ Y]JKOHGHP N KPRWQRVWL W GHMWD M$Y R
NDSLOiUQt MHY Y SYUHFK NG\ SyU\ Y WAatFK URJP U$ MVRX V
.URP WRKR MH QDViIiNDYRVW W OHVD MHGQtP ] NOtpRY&FK |
LRQW® MatKR SURVW HGt GR VWUXNWXU\

5R]JOR&HQt YHOLNRVWL SyU$ Y S LSUDYHQE&FK Y]JRUFtFK MH
YSUDYR 3UR FHONRYp UHOHYDQWQt Y\KRGQRFHQt JtVND
Y\KRGQRWLW SRX]H REODVWL PH]L QP D L GWH LY-DOQHMR \DWM
PLPR NDOLEUDpPQt UR]JVDK S tVWURMH D PRKRX WDNp QDG
YHGRXFt N GXWLQiP QHER WUKOLQiP 2EHFQ VH QHS HGSRI
JKXWQ QpP FHPHQWRYpP NRPSRJLWX V GREURX |SYDFRYDW!|
R YHOLNRVWL GR QP S HGVWDYXMt KUDQLFL GXWD® GR
UWX" &KDUDNWHULVWLFNé& H[SRQHQFLiOQt WYDU Y\SRpW
RGSRYtGi S LSUDYHQpPPX YJRUNX E 4Q&P FHPHQWRY&P SDVW

2EUi]HN/Ievo- YEVOHGN\ INRXaN\ QDVINDYRVWL ]NXGaHEQtFK

PQRAVWYt DEVRUERYDQp YRG\ Y- BMISEWK @ i pPDVIR YLSWRDWWR S T
QD FHONRYRX SYyURYLWRVW Y UR]JVDKX Da —P P
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&KRYiQt NDWILIROQAMSEEBODR VOHGRYIQR Y URJWRFtFK XKOLpPpLWLEL
K\GUR[LGX VRGQpKR pL GUDVHOQpPKR R GDQp NRQFHQWUDFI
%\O\ VOHGRYIiQ\ ]JP Q\ NRQFHQWUDFH DONiOLt S tVOXaQpKR \
D VRXpDVQ NRQFHQWUDFH YiSHQDWé&FK LRQWS$ WDNAH E
SURFHV\ VSRMHQpPp V SRXKRX YéP QRX QHER VXEVWLWXFt L
YIRUN$ WDN SURFHV\ YHGRXFt NS HP Q &6+ JHOX D S tvVOX
na typ C(Na)SH nebo C(K)SH.

6 RKOHGHP QD VNXWHHOGRYW SRREBYDW SRX]H ]P Q\ FKH
VORAHQt DONDOLFNéFK UR]JWRNS$ D aH ~E\WHN NRQFHQWUL
s GLIX]t GR VWUXNWXU\ QHER SyU$ Y]JRUNX DOH P$aH WDNy
NU\VWDOLFNéFK D DPRUIQUAKGANRFE DHDOBREBIKKX |[NRXPDQEéF

ORQLWRURYiQt NRQFHQWUDFH YiSHQDWEéEFK LRQWS$
-DN MH SDWUQp ] JUDI$ FKRYiQt YiS2) ta¢ Koxorava& fWaRdentdy K RE U]
Y FKRYiQt WRKRWR LRQWX 9 SUYQtP S tSDG MVRX QiUSVW\
GRVDKXMt Y\d4tFK QHER QLA&aadtFK KRGQRW Y HDAKRYQQQRt V (
VWiOpKR WUHQGX 6NXSLQ\ V YéUuD]Q MatPL WUHQG\ PDMt
GXVLPQDQRYé DQLRQW 9éUD]Q Mat WUHQG\ VH Y\VN\WXMt N
drasItNX V WtPWR DQLRQWHP
2EUI]EN9&EVOHGN\ VOHGRYiQt NRQFHQWUDFt YISHQDWEé&FK
UR]JWRFtFK YOHYR S L ODERUDWRUQt WHSORW 2% byfy& YSUD"
stanoveny metodou ICP-2(6 FK\ERYp ~VHpN\ QHMVRX SUR S HKOHG!
GRVDKXMt YaDN PDJ[LPIiOQ
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3RNOHV NRQFHQWUDFH Y UR]JWRFtFK GXVLpQDQ$ MH SUD
NU\WWWDOLFN&FK SURGXNWS$ UHDNFt V DQLRQWHP W FKWR
a XKOLPpLWDQS$ VH SR SRpPiIWHpPQtP QiUSVWX RYiVCPHIGI GRF 8 46 C
WpP QD S$YRGQt NRQFHQWUDFL GR G Q N O MG ISR KROWR @
R PJ O 7HQWR Y&YRM RGSRYtGi URYQRYiaR@EPX N WDY
koQFHQWUDFH YiSQtNX Y URJWRNX ]JY\&XMH MH WHG\ SUR Yé¢
7R MH SUDYG SRGREQ |[S$VREHQR UR]JSRX&W @bB SRUWC
XYRO RYiQtP SYURYpKR UR]JWRNX REVDKXMtFtKR YiBNQDWp |
SURFHV VQL&XMH D RG GQB VHHVSV HG KRN0 OGIIMEPSURFHYV |
0QRAVWYt YiSQtNX XYROQ QpKR GR UR]JWRNX Y GXVLpPQDQHF

S LEOL&Q R PJ O Y\4d4at QH& PQRAVWYt XYROQIK®» GR UF
.RQHPQpP PQRAVWYt YiSQtNX Y URJWRNX GXVLp QDRI WMtW H ¢
S LEOLAQ R D& PJ O 7R MH Y NRQWUDVWX V YEYRMHP
D XKOLpLWDQ$ NGH VH S$YRGQt PQRAVWYt VORALORJIQ® NRQ
ZYéaHQt H[SR]LpQt WHSORW\ QD f& Pi QD VNXWHpPQp FK
YiISHQDWE&FK LRQWS$ Y UR]JWRFtFK MHQ PDOé& YOLY O9éYRM
z KOHGLVND N LYHN S L f& WpP VWHMQé MDNR S L

VUR]JWRFtFK MH ] KOHGLVND KRGQRW URYQ & WpP VWHMQ]
NRQFHQWUDFH PJ O ]DWtPFR S L f& MH PDH®BPQRYQ
UR]GtO YH Y&YRML YiSHQDWEFK LRQWS$ Y GXVLpQDQRYE&FK
QiUSVWX NRQFHQWUDFH GR GQH RG NWHUpKRPRUXGFH
PD[LPX PJ O YiSQtNX 2G WRKRWR ERGX NRQFHQ\{UDFH
SRPiWHPQt NRQFHQWUDFH 7UHQG NRQFHQWUO PH A\l QN&/iO
SRpiWHpQt NRQFHQWUDFH 7HQWR SRSVDQé& MHKetrSs® DWt SU
PRO O &KRYiQt YiSQtNX Y UR]JWRFtFK R NRQFHQWUDFL
GRVDKXMH KRGQRW R PJ O QL&4t NRQFHQWQ PR & W.IRMAHP Q
SDW t N GLI~]Qt URYQRYi]H VI\VWpPX WUiPHpHN UR]JWRN &
YiSQtNX Y GXVLpQDQHFK S L f& MH SO\QXOHMat VNMHQA&tPL
MHGQRWOLYE&FK GXVLpPQDQRYEFK UR]JWRNS$ PpQ UR]JNURpPHQ]
XKOLPLWDQS$ D K\GUR[LG$ MH S L RERX WHSORWGEHVKRG (

QiVOHGQeé QiU$VW GR GQH RGWXG PtUQé SRNQHV D X\
URYQRYi]H 5R]GtO Y FKRYiQt S L Y\44t WHSORW ®BRptYi Y \
GQH MH S L f& MHQ R SRORYLQX Y W&t R PJ O QHA S L

008PJ O 3L f& WHG\V GDOA&tP ]Y\ARYiQtP NRQFHQWUDFH
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NRQFHQWUDFL S LpHP& SR QiVOHGQpP SRNOHVX BRViKQH
NRQFHQWUDFH XVWiOt QD KRGQRW R PJ O Y&A+@HaA SR
URYQRYIi]H

3 tUSVWN\ NRQFHQWUDFt YiISQtNX Y MHGQRWOLYéFK URJWRF
UR]SRX&aW QtP SURGXNWS$ ] WYUGQXWt FHPHQWRYWRPDWUL
URJ]WRNX ] FHPHQWRYp PDWULFH > @ 3UR QiV MVRX G$
3 HGSRNOIGBMREMXNWS REVDKXMtFtFK YISHQDWp LRQW\ 7DI
EEW NXEPUWLWDQ YiSHQDWENBME®2 S L NDUERQDWDFL Y]GXI
- K\GUR[LG YISHODPW&® EDDMWMWtFt Y MDNR YHGOHMat SURGXNW |
WHG\ Y]QLNh&SCBHREWQB- @ .URP WRKR P$aH Y]J]QLNDW &6+ Q
JHO NGH $ R]QDpXMH DONiIiOLL WHQWR SURGXNW EXGH GL
S HGSRNOIGDW &H W\WR SURGXNW\ PRKRX piVWHp@t HOLPL
SyU\ 7YRUEX SRUWODQGIQDXSRH UFKK WUNMHDOBH SDN SRW)
6(0 REUD]X Y]JRUNX > @ OH]L W PLWR SURGXNWRER UR]JWF
E\ ]QDPHQDOR FHONRYé SRNOHV NRQFHQWUDFH RSURWL
pokles koncentrace nedosahujevproYHGHQpPP H[SHULPHQWX Yé]QDPQEéFK
SRNOHV R PJ O P$aAaHPH S HGSRNOiIGDW PDOp PQRAVWYt
=NXAaHEQt Y]JRUHN Y\ND]XMH ]J]YéadHQt REVDKX YiSQtNX Y

VGSVOHGNX ~E\WNX YiSQtNX ] WUIPHpNX -H ] HMPp &H WYR
MH SRWODpPHQD GXVLPQDQRYé&P DQLRQWHP V QtP& VH WYF
[22]

ORQLWRURYiQt NRQFHQWUDFH VRGQé&FK LRQWS$

&KRYiQt NRQFHQWUDFH VRGtNX Y UR]JWRNX GUDVOtNX S L
vJUDIHFK QD RBUNXNXHEQtFK Y]JRUNS$ S L QLAa&t ] W FKWR W
VRGINX Y RNROQtP URJWRNX GR GQH VWDJQXMH QHER
QHMPPQ SDWUQpP Y URJWRNX GXVLpPpQDQX G URIVFHHIMMWPUKIRF LD
VGXVLPQDQRYpP URJWRNX GRVDKXMH WHQWR QIURY@Wi®D[LP
V SRpiWHpPQt NRQFHQWUDFt 3 L WpWR NRQFHQWUDFL VH (
QHNROtVi 1IHMVWUP MatKR QiUSVWX V QHMY\a4tP PD[LPHP Y
GRVDKXMH FKRYiQt VRGINX Y K\G Wheehir&X 1n@l.DWHh® QpP R

SRPiIWHPQtKR WUHQGX MH Y GHQ S L NRQFHQMBREL R
NRQFHQWUDFH 7HQWR QiU$VW YaDN NOHVi S LE/RIGH® R

z URJWRNX VSRW HERYiIQ .RQFHQWUDFH VH XVWiOt QD S
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NRQFHQWUDFH Y UR]J]WRNX K\GUR[LGX R NRQFHQ WHJDJFtL Pt
QiUSVW NRQFHQWUDFH MH SRX]H PJ OY GH@DOGGRWpP N
ZNRQFHQWUDFH R PJ O Y\dadat QHA SRpiIWHPQWNRF@GEHQW L
QD PJ OY GQL 2G Wp GRE\ NOHViI D& GIRGISRQ PHGHD WH (
WYRUEX SURGXNWX D MHKR PRaQp UR]JSRXaw QR]JWEBYRM N
XKOLpLWDQX VOHGXMH VWHMQé WUHQG MDNR Y 0 K\GUR
draseOQpKR Y\ND]XMt QiU$SVW NRQFHQWUDFH VRGtNX Da GI
O NRQFHQWUDFL PRO O MH QiU$SVW PHI]L D [LREQRBPLSR]Y
NRQFHQWUDFL ]YéaHQp R PJ O .RQFHQWUDFWLY URJWRN
mol/l je poceloudobX YEYRMH R PJ O QLaat 2G GQH NRQFHQW
GQH 2G WRKRWR GQH GRFKi]Jt N QiUSVWX NRIGEHWQWUDF
S$YRGQtPX PD[LPX UHVS PJ/ 3RWp SIGRWHQWIWDWV¥H N
FHONRYé SUSE K MHGR) RW AHWeF&UD JIQY Mt ] QLFK O]H SR]JRUF
SRPpiWNX S$VREHQt NDAaGpKR PpGLD S LEOLA@I/IG@ROH GQH 9
PRO O Y\ND]XMt |JFHOD RGOLaQé Y]J]RUHF FKRYiQt NRQFHC
]JFHOD Y\ORXpLOD MDNRXNROL FK\EX Y S tSUDY QHER VWDC
YEVOHGN\ =EéYDMtFt SURVW HGt Y\ND]XMt SRGREQé FKDI
REVDKX VRGtNX Y VI\VWpPX URJWRNX GXVLpQDQ$ QHER K\G!
S L f& MH YHOPL MHGQRGXFKp D SRSLVXMH MHGQRGX
NRQFHQWUDFt 3R SRQRBRQURWRNKPNXRFKiI]t N PtUQpPX
NRQFHQWUDFH VRGtNX GR NODGQéFK D ]iSRUQ®BFK QIR BIRW
S LptVW QDVWROHQt URYQRYiK\ Y VI\VWpPX 9H RGGRW VH N
0 Da PJ O Y\ddt QHAa SRpiWH} kpredphQuUEHQWVRQEFH W UD Ft
VRGtNPOWHULIORYpP OLVWX SRXatYDQpKR FHPHQWX
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2EUI]BN9EVOHGN\ VOHGRYIiIQt NRQFHQWUDFt VRGtNRYEéFK

UR]JWRFtFK YOHYR S L ODERGDWRR Gt WHSGRWQFHQWUDFH

stanoveny metodou ICP-2(6 SUR S HKOHGQRVW QHMVRX XYHGHQ\ FK
GRVDKXMt PD[LPiIOQ

9 S tSDG VOHGRYiQt VRGQEFK LRQWS$ Y UR]JWRFtFKDWRGtN X
YHOPL Y&UD]Qp N LYN\ 1HMY@&uD]Q M&t ]JP Q\ NRQFHQWUDF:
REGREt OJH SRJRURYDW X URJWRNX XKOLpLWD @R ®RE QpKR
f& 7RWR FKRYiQt OJH S LptVW SRVWXSQp WYRUBtAKS HP
SURGXNWS$ QD SRYUFKXedVHWWRNPFAFHK W8 DOMitV EEW GRE H
.RQFHQWUDFH URJWRNX K\GUR[LGX VRGQpKR R NRQFHQW
z SRpiWHpPQtFK PJ O QD PJO GR GQH SRFRURYIQD D SF
NRQHpQEFK PJ O ] HG Qé URJWRN R NRQFHQWUDFL
sS LEOL&Q SRORYLpPQtPL ]P QDPL NRQFHQWUDFH 98UD]Q
SRJRURYDW Y S tSDG URJWRN$ GXVLPpQDQS$ NGHWRNXHQYV
GXVLpQDQX PRO O WUYDOH NOHVi ] SRpiWBpQHRK SSLEOL
H[SHULPHQWX SR NWHUpP QiVOHGXMH GDOANSRNQHNX SU
a UR]SX&W Qt MHGQRKR ] NU\WWDOLFNé&FK SURGXNWS$ QD SR"
URJWRNX GXVLpQDQX R NRQFHQWUDFL PRO O SDN Y\ND]X
NG\4& VBLAXMH D& NH NRQHpQéP KRGQRWIiP EOt]JNéP QXORY
Y\pHUSiIQt VRGQ&FK LRQWS$ Y WRPWR SURVW HGt VH SDN Y
VLOQEP SRNU\WtP W HWW RYRKt NK W WBOL]RYDQpKR GXVLpPpQD
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9 S tSDG VRXE 8QpKR H[SHULPHQWX SURYIiG Qp&RVME BSDNeat
PRAQp SRJRURYDW Y&UD]Q Mit NROtViQt NRQFHWUDpPQtFK N
MH SDWUQp ]JH JtVNDQé&FK YEVOHGNS$ SUS$SE K MHGQRWOLYE
VWXGRYDQ&FK WHSORWiIFK SRGREQé& YpHWQ KRGQRW N
VS tVOXEQpP UR]JWRNX V MHGLQRX YEMLPNRX D WR X UR]W
9 S tSDG URJWRNX 1D2+ R NRQFHQWUDFL PRO (SDMUSUESE k
PQRKHP Y\44t ~E\WHN NRQFHQWUDFH WRKRWR LRQWX % KF
QD SRYUFKX WHVWRYDFtKR W OHVD Y\WYR LO SURGXNW SR

ORQLWRURYiQt NRQFHQWUDFH GUDVHOQEé&FK LRQWS$

'UDVOtN MH SRP UQ ~]FH VSMDW VH VRGtNHP FERRGIHFSPQR
WDEXOFH SUYN$ UHDNWLYLWRX D PQRKD GDO&tPL YODVWQI
Y S HGFKR]Jt NDSLWROH SRGREQpP ]JiYLVORVWL FKRYiQt (
koncenWUDFt GUDVHOQéFK LRQWS$ MDNR GRSO NRYpKmRI LRQWX
P$&H GRFKi]JHW N SURVWp YéP Q VRGQEéFK IMRQWBH]PFBODYV
Y\YUIFHQD QHER" MDN XND]XMt YEVOHGN\ ,&3 -EDE,iOH GLV
GRFKi]Jt SRX]JH N piVWHpPQp Y&P Q D PQRKHP pDVW ML

GYRMNU\WVWDOLFNéFK SURGXNW$ SURVW HGt QHER NH Y]QL
9 S tSDG WHVWRYDQARKQWp QtKWRH AHPHQW X QHQt FKRYiQt G|
VUR]J]WRFtFK VRGINX VQDGQR SRSVDWHOQpPp MDN XNMH]XMH plI
QD REUMXHYR 9H Y&HFK UR]J]WRFtFK VH NRQFHQWUDFH GUI
GR QHER GQH NG\ GRVIKQH NRQFHQWUDFHIS NEOLAC
koncentracedrDVOtNX Y U$]QéFK URJWRFtFK Y\YtMt V US]QRX LQWI
KRGQRWiFK YH VURYQiQt V SRpiWHpQt NRQFHQWUDFt E

IHMLQWHQI]JLYQ ML VH Y\YtMt NRQFHQWUDFH GUDVOtNX Y

1PRO O NWHUiIi GRVDKXMH KRGQRW R PJ OIHM®RHE QHa
LOQWHQ]LYQt MH YéYRM Y PRO O K\GUR[LGX VRGQpKR N
0,27 PJ O 2VWDWQt NRQFHQWUDFH VH SRK\EXMt PH]JL PDJ[LPI
UR]JWRNS$ &KRYiQt REVDKX GUDVOtNX YH YaHFK UR]JWRFtFK |
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2EUI]MN9&8VOHGN\ VOHGRYiQt NRQFHQWUDFt GUDVHOQé&Fk

UR]WRFtFK YOHYR S L ODERUDWRUQt WHSORW®*hylyf& YSUD

stanoveny metodou ICP-2(6 FK\ERYp ~VHpN\ QHMVRX SUR S HKOHG!
GRVDKXMt YAaDN PD[LPIOQ

3 HG SRSLVHP YEYRMH GUDVHOQ&FK LRQWS$ Y UR]JWRFtFK G
GUDVHOQRKRHEQtPL YJIRUNHGHQEFK WHSORWiIFK MH W HED
GUDVOtNX Y RERX URJWRFtFK NRQpt VY$M YBYRM S L NRQ
.RQFHQWUDFH VH XVWiOt QD KRGQRWIiFK D& fR& PiPY&YRM &4t
Y4HFK URJWRNS$ K\GUR[LG$ D GXVLPpQDQ$ V WUIPHPNHP ]
VLQXVRLGiOQt WYDU NROtVDMtFt NR @Hd tred® ViR @ait NRQF|
QHMYE&UD]Q Mat X URJWRN$ R NRQFHQWUDFL PRO O DOH W

PRO O &HO& WHQWR WUHQG SDN QD]QDpXMBHWWRRHGH N
8iGQp Y&UD]Qp NRQFHQWUDpPQt WUHQG\ QD]QDpXMtEH WYRU
GR GQH YEYRM GUDVOINX YH YAHFK UR]JWRFtFK ®XVLpQD(
NRQFHQWUDFH 98YRM N LYHN SRSLVXMtFtFK GUDVHIOQp LR
RERX WHSORWIiIFK SRGREQpPKR FKDUDNWBUWXGHPRIR NBBRMW RLC
7R ]QDPHQi &H N LYN\ XKOLpLWDQ$ GRVDKXMt ]QDpQEFK Y&l
NRQFHQWUDFt GUDVHOQé&FK LRQWS$ Y S tVOX4Q&FK SURVW
Y]QLNX D QiVOHGQpPKR UR]JSRX&W Qt NU\VWBKXEAFNEERK KSUR
YJRUN$ 3$VREHQt K\GUR[LG$ D GXVLpQDQ$ SDN Y\ND]XMH
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O NRQFHQWUDFL PRO O SR SRpiWHpPpQtP SRNOHVX QD
NRQFHQWUDFL D NROtVDMt NROHP Qt = N LYHNYQ® tBDBWGi|N X
depozice INXAHEQtFKY WRMMRFtFK R WHSORW f& Y\ND]XMt ]P
WRKRWR SUYNX RSDpQp WUHQG\ YH VP\VOX Y\aatGHFMRQFHC
H[SR]JLFH D QDRSDN QLAa&4tFK PD[LP Y SRVOHGQtRKIIQJtFK WF
REVDKX GUDVOtNX Y GXVLPQDQHFK MH GRSURYIiJHQRFXRpiW
VHGPL GQ$ 6HGPé GHQ WHQWR QiU$SVW GRVDKXMH NRQF
o NRQFHQWUDFL PRO O .RQFHQWUDFH Y UR]J]WRKXAQ PRO
0 PJ O QL&4t 'YDFiWé RVP& GHQ NRQFHQWUDFH NOHVi SRC
PJ O Y URJWRNX R NRQFHQWUDFL PRO O 3R PtUQpP ]
GUDVOtNX Y URJWRNX PRO O Y\URYQi SRpiWHpPQt NRQFHC
GiOH NOHViIi RSURWL SRpiWHpQt KRGQRW .RQFHQWUDFH G
05 PRO O VH OLat R PJ O RG NRQFHQWUDFH YFHRMWWRINEHR |
GUDVOtNX Y XKOLpLWDQHFK D K\GUR[LGHFK VH OLat RG ¢
o0“01PJ O 1HMY\adt QiUSVW MH Y XKOLpLWDQX VRGQpP PF
GRVDaHQR Y K\GUR[LGX VRGQpP PRO O .RQFHQWUDFH
UR]JWRFtFK VW HWiYDMt S LEOL&AQ R PJ O QL&&t GH& S$YR
Y K\GUR[LGHFK ]$VWiYi NRQFHQWSB¥FRG®RU DI @Yt Q LA P & K
v FKRYiQt NRQFHQWUDFH Y U$]Q NRQFHQWURYDQéFK UR]JWR
VH NRQFHQWUDFH GUDVOtNX RG GQH GR GQH PtUQ |
Y URJWRNX XKOLpLWDQX R NRQFHQWUDFL PRQB]WRINX LE:¢
o koncentraci 0,5 mol/l.
-DN E\OR XYHGHQR YéaH SUR Y\KRGQRFHQt YEYL@EX VRGQE
GRAOR NH NDWH[RYpPX HIHNWX PXVHOR GRMtW N YEYLQX V
roztoku (nebo naopak). Tento proces jH SDWUQé Y Q NWHUéFK UR]JWRFt
a K\GUR[LGS$ S L Y\datFK WHSORWIFK 3RGOH YéaH XYHGHC
RGSRYtGi SRX]H XVWIiOHQpPX VWDYX NRQFHQWUDGHH V\V Wy
S LptVW WYRUE JHO$ QHER QHVWDELOQtFK VROt 8KOLpLYV
vS HGFKR]JtFK S tSDGHFK Y\WRNRX LQWHQ]JLWX YéYRMH S
NDUERQDWDFH 7R GRNOIiIGi L UR]JSRUXSOQé YEYRM YiSQtN
US]QéFK NRQFHQWUDFtFK MVRX N LYN\ YEYRMH VKRGQp OL:
SRNOHVS$ D QiUSVWS$ NRQFHQWUDFH 9aHFKQ\ SRNG&MY\ NRQ
RGSDGiYiQt NU\WVWDO$ VROL QD SRYUFKX 76 FRa SRWYU]XM
4H MH ]GH VSROHpQé& WUHQG V YEYRMHP VRGQE&FHKKLRQWS
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GYRMQéFK VROt 2S W MH W HED ]PtQLW &H WYRUER JHOX
QiIVOHGQRX H[SDQ]t DGVRUSFt YRG\ 7DWR H[SDQ]JH E\ UR
a PRAQpPPX Y]QLNX Y&NY W$ QD SRYUFKX FR&a QHO]H RpPHNiY

intervalu, jako je experiment).

=EQ9 5

9 WRPWR pOiQNX E\O VWXGRYiQ MHY SURVWXSX DONDOL
a GUDVOINX GR FHPHQWSRWLSAKD NROERKLWSVLOQLPQtKR FHP
VWXGRYDQé&PL H[SHULPHQW\ E\O\ SURP QQp MDNR MH ]Yéa
NRQFHQWUDFH URJWRNX D Y QHSRVOHGQt DG W\S DQLRQW
8Ni]DOR VH &H LRQW\ VRGtNX L GUDVOtNX YH YAHFK W HFFk
XKOLPLWDQRYpP K\GUR[LGRYpP D GXVLpPQDQRYpPVMHKRQLN
VWUXNWXU\ U$]QéPL PHFKDQLVP\ +QDFt VLORX MH ]Y&&HQ
]YéEHQi NRQFHQWUDFH UR]JWRNX NWHUpPX MVRX WHVWRYD
9 S tSDG H[SR]LFH GXVLpQDQHP VRGQé&P QHER GUDVHOC
DONDOLFNéFK LRQWS$ GR WHVWRYDFtFK W OHV D N SURVWX
S LPHP& Y S tSDG GXVLPpQDQX VRGQpPKR N WRPXXGRMHKi]t U\
VRGQ& LRQ Pi Y\4d4t SRK\EOLYRVW QH& GUDVHOQé LRH) 3$VR
PRKRX S$YRGQt D WUDGLPpQt K\GUDWDpPpQt SURGNNWLFNRP |
N HPLPpLWESGHOHO ]DWtPFR Y S tSDG XKOLPpLWDQ$ MH WHQ)
VNXWHpPQRVWL MH QHMY@&]QDPQ M&tP G$VOHGNHP S$VREHC
VOXSN\ Y EOt]JNRVWL SRYUFKX Y G$VOHGNX GHJUDGDFH XK«
NWHUi VQLAXMH DONDOLWX RNROt QD QHXWUiOQt REODVW
WRPX GRFKiJt SL S tWRPQRVWL K\GUR[LG$ NG\ WRWR Y\VR
SURVWXSXMH FHOéP REMHPHP WHVWRYDQpKR W O®VD D GR
S$YRGQtKR JHOX &6+ QD PRGLILNRYDQ®& JHO &$6+ QHER GR\
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+2'12&(1E 9/,98 2%6$+8 &KW¥SBEEMENTU
NA RIZIKO VZNIKU ALKALICKO- . (0,V,7e 5($.&(

,QJ .DWH LQD -LURX&NRYi 9é]J]NXPQé ~VWDY PDOWRYL

98]NXPQé ~VWDY PDOWRYLQ D 9\WVRNp XpHQt WHFKQLFNp Y %
projektu p 7+ A=Y&éaHQt WUYDQOLYRVWL FHPHQWREHWRQRYE&F
NRPXQLNDFt RPH]JHQtP YOLYX DONDOLFNFRE &YBMLFLW pl KSWRNOH P
DONDOLFNR N HPLpLWp UHDNFH ] SRKOHGX Y\UIiE QéFK FHPHQWS

&tOHP H&HQt SURMHNWX MH SR]QiQt PHFKDQLVP$ XYRO RY
DONiOLt D QiYUK YKRGQ&8FK WHFKQRORJLFN&FK SRVWXS$ Y REOD\
FHPHQWS$ SUR HOLPLQDFL DONDOLFNR N HPLpLWp UHDNFH $65 Y
(CBK).

9 VRXpDVQRVWL VH HOLPLQDFH $65 H&t YEE UHP YKRGQpK
RGSRYtGDMtFt KRGQRWRX DONDOLFNpKR HNYLYDOHQWXt 7HQWR
EH] ]JRKOHGQ Qt UR]GtOQpKR FKRYiQt VRGtNXGD WIIDY QtRXWIR KRN
SUREOpPPX E\ E\OR PRAQR VHOHNWLYQ KRGQRWLW D WtP L Y\X&t
&(0 , DOH L GDO&t VWUXVNRYp FHPHQW\ &(0 ,REVMD&P3 & V PRG
]QiPéP REVDKHP MHGQRWOLY&FK DONDOLFNé&FK R[LGS$

BURWR VH Yé]NXPQi SUiIFH ]DP LOD S HGHYatP QD VHOHNYV
MHGQRWOLYéFK DONiOLt D QD NYDQWLILNDFL YOLYX VP VQéFK FlI

HALWHOVNp WéP\ VH |DP LOL Y SURMHNWX QD QiVOHGXMtFt ERG

-]MLAW Qt UR]GtO$ Y DNWLYLW DONiOLt SRGOH GUXKX 1D . S
-]MLAW Qt ]S$SVREX YD]E\ DONiOLt Y SRUWODQGVNpPP VOtQNX

- JML&W Qt UR]GtO$ Y PRELOLW DONiOLt SRGOH IGR¥a¢ByXy 1D
SRUWODQGVNpPP VOtQNX D MHMLFK YOLY QD QDVWDUWRYiQt D S|

- XUpHQt ULJLNRY&FK IRUHP Y&VN\WX DONiOLt YH VOtQNX D FHPHC
-QDOH]HQt YKRGQE&FK |]S$VRE$ RGKDGX FKRYiQt GDQpKR FHPHQW.

- XUpHQt PRAQRVWt HOLPLQDFH ULJLN Y]QLNX $65 ~S3UDEFKX VOR
VORAHN FHPHQWX EUiIQtFtFK QDVWDUWRYiQt $65
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1. *8 v}A ®E}I _ov Z} Z}A v_ <} lp
vVZC (E SHui_ _u *CeS up

V SUYQt piVWLMMPRIMHIN WP LOLURDPGROYQPIKR FKRYiQt VRGtNX D
REVDAHQKRFKUDWXMtFtP VIVWpPX W]Q YOLYX DONiOLt REVDAHQE&H

3RPRFt PDSSLQJX QD HOHNWURQRYpP PLNURVNRSX E\O SRWY
S HYi4Q MDNR PLQHUIOX DUNDQLW VtUDQ GUDVSIRPR@¥pQ ' UPWM OtI
VWHMQpPP PtVW Y WALQRX Y RQOURD &), X] B)YOHQiétbriu S/ARGHN
URYQRP UQ UR]SWEOHQ SROBHGp ZKWRWR \BONQ M Xvsilpujey/ BoG t N
NU\WWWDORYp P td4N\ VOtQNRYE&FK PLQHUiIiO$ Y WALQRX WULNDOFL
krystaluev RUWRUKRPELFNp VRXVWDY QDPtVWR Y VRXVWDY NXELFN

2EUI]HN 5RJORaHQt YEVN\WX VRGtNX GUDVOtNX D VtU\

a) Z}lo}l v_ AE@AGHY| b) Z}io}T v_ AE-IC3p c) Z}io}l v_ AE}ICI§

KURP S tWRPQRVWL DUNDQLWX QHQt DOH ] HMP @ N QDL v DN W C
Yi]JiQ\ 3URWR E\O\ ODERUDWRUQ S LSUDYHQ\ VXURYL@RXp VP VL
S LGiYiQ\ DONiOLH YH IRUP XKOLpLWD @sUDRSG QEEEQE FA&KU D VGHLODDAEH
"HMLFK PQRAVWYt E\OR VSRpPtWiQR WDN DE\ YH VOtQNX Mt
1,2 % ekvivalentu Na;O (WDWR KRG QRW®my WoKlijt ] 6WDQRYHQt UHDNWLY
kameniva s DONiQLHPUDNWR S LSUDYHQ&FK VXURYLQRYE&FK VP Vt E\
Y\SiOHQ\ VOtQN\ 93HFKQ\ VXURYLQRYp VP VL P O%6®VDHM EHpORR G X
NYDQWDWLYQ D NYDOLWDWLYQ DQDO\]R Ya Qo QivrZ¢@HAMURQRY
DONiOLH S HGQRVWQ YVWXSXMt GR VOtQNRAERE>II>GOH QiVOHG

3UR Y]QLN $65 MH GHVOHWAUWK OONB RBEKi]Jt MHGQRWOLYp DONiOLY
a jsou tak k dispoziciproreakcis UHDNWLYQtPL N HPLpLWDQ\ZB3 BHR2bYW FKX NDP
DONiOLt YH VO tiQdKi¥stRSY BEKi M-MH L'Ra@WNi6 razibkuv SUSE KX K\GUDWDFF
cementuaz WRKR SO\QH &H NDA&Gé P$aH GR Qp DiNIE WYWNVNMBEXQSRAVIDEH W R C

3UR RY HQt U\FKORVWL S HFKi]HRR DFON i D& 0 BIRRY R ] VNRNE N\ @ L P
K\GUDWDpPQt SURFHV E KHP WYUGQXWt EHWRQX %\@3hByILSUDYHQ
VGDQEFK LQWHUYDOHFK VWDQRYHQ SRGtO UR]SXAW Q&FK DONiOL

VGraful MH ]D]QDPHQiIiQD NLQHWLNDHYVOXBRY UDtYDB@RWIRYD QEP L
DONIOLHPL Y ORKEOLIDD W FKWR JUDIHFK O]JH SRJRURYDW &H
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- VRGtN PRGUi NLYND VH ]JDpQH UR]JSRX&W W D& SR MHGQp
]DptQi UR]SDGDW SULPiUQt HWWULQJLW D ]DptQztsHoGUDWDFF
SO\QH &H MH VRGtN SRW&RPH® §0ODYQ Y

- VS tSDG GUDNOHMX Nsd ¥deDLO YH VOtQNX DUNDQLW S HVWF
QHP OD EéW S tWRPQD &iGQi VtUD ] HMP WHG\ GREOR NH N
NWHUé& VH UR]SRXaWt RNDPALW MH YH IRUP DUNDQLWX

V*UDIX MH ]D]QDPHQIQD NLQHWLND Y SOXKRL YQHGRBRYDIQERH VC
DONiOLHPL YSAQRKSOLIDD W FKWR JUDIHFK O]H SRJRURYDW &H

- GUDVHOQMPLDRORW I WSLMWHNRPQRVWL VtU\ J[$VWiYDMt S HYidQ Y&+
doroztoku S HFKi]Jt RND&O34 W

- VRGtN VH VH VtUR4 %\RUD@JRYi N LYND QiIVOHGQ S HFKIi]t
VRGtNRYp LRQW & i[O p ¥QHFK MH VRGtN B®RISXiW Q SRX]H ]

=iY U

8ND]XMH VH &H MH GUDVOtN Y FHPHNEWMH K &/ YW RIFRH XY WM G
IRUP MDNR VtUDQ WDNA&H E KHP SURRBWG WXMB KR tUB RVKGM
QiVOHGQpPX JUHDJRYiQt .GHAWR VRGRN NWHV YWEXRRY DPQEa ND |
XYRO XMH VH SRVWXSQ YH Ii]L NBWKXWRIQPHRFHYPWSKE GRFKi
N SRUXARYiQt VWUXNWXU\ JWYVIC®H & BKRH B/GR\@XM B H5 WRFSH M X
Y]QLNX $65 PQRKHP YtFH QHEH]SHpQ&é
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*UDI  3RURYQiQt N\QHWLN\ Y\OXKRYiQt VOtQN$ S LSUDYHQEéFK V
1D&2 D &2

*UDI 3RURYQiQt N\QHWLN\ Y\OXKRYiQt VOtQN$ S LSUDYHQE&FK
1D62 D 62
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2."8 VIA v_ Av"i“_Z} Ao]Au ol o]_ I1i]
NaaK ]}vs

21 Z}1 _ov ]o 3}u 3 E]viroztcky ANaOH a KOH podle
ASTM C-12600 ~ %0 (E A v %} 0o dW (10

.OtpRYp LQIRUPDFH R YQ M&tP YOLYX DONiOLt D \MLE@MW @t UR]G
SRPRFt PRGLILNRYDQp GLODWRPHWULFNp JNRX&N\

7DWR PHWRGD XPRa XMH ]M LaksidktVv NEHKPHP LW RXQUHDNFL NDP
S DONIOLHPL YH INXAaHEQtFK PDOWRYéFK WUIiIPHpFtFK R UR]P UX
XPtVWt GR 1 UR]J]WRNX 1D2+ QD GREX GQt D SR FRORX GREX VH

=D ~pHOHP J]MLAW Qt UR]J]GtOQpKR FKRYiQt DONiOLt GRGDQEéFl
RYOLYQ QR ]S$VREHP MHMLFK YD]JE\ E\OD PHWRGD PRGLILNRYIiQ]I
1IN roztoku NaOH, tak roztoku KOH.

7TUHQG UR]JGtOQpKR FKRYiIQt MH SDWUQé7TQBPXYIEMOHGHMRPKPEKR
DONDOLFNi UR]StQDYRVW VYR]JWREN X O.R&H QKM aX YOLY GUDVHC
QHS HNURPLOD KRGQRWX G P ORNW RIIRKUIND 2XO R HIKP Lt YYOLY VRG(
Y\ND]J]RYDO\ DONDOLFNRYXLVBRSAWD YROVRE¥YDKX VWUXVN\

7TDEXONODVLILNDFH NDPHQLYD GR EHWRQX ] KOHGLVND UL]JLND U
73

Qt]Ni ” GpON\

VW HGQt |> (01-0,2) GpON\

7TDEXOND 3RURYQiIQt DONDOLFNp UR]JStQDYRVWL Y URJWRNX 1D2

ge]n?er?tf HQ s?rffy] Na:O | K0 ﬁ::o U$RO] g tD QODLYFF U$RO] gl tD QODLYFF
(% hm.) v NaOH (%) v KOH (%)
CEMI 0 018 | 0,83 | 0,73 _ 0,075
CEM II/A-S 10 022 | 079 | 0,74 0,174 0,063
CEM II/A-S 20 025 | 0,75 | 0,74 0,140 0,069
CEM II/B-S 30 028 | 07 | 074 0,097 0,048
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2.2 sEeo

6RXpDVQ
SRGOH y61
REVDK RGSRYtGDMaO v FHRMQW X

I1C

PQRKHP PHQat

o}uZ} } E Z
NE72 1179~ u% E A v

%0} 0]

Jo §}u 3E] IE Z
dW 116U %7 0}Z
E\O\ QD VWHMQéFK VP VtFK SURYIG Q\ GORXKRGR

N\VGH EQEVDMLTpH S LGiYiQ\ GR ]kPabyRefigh YRG\ WD
=GH E\O\ UR]GtO0 B KjQ

11}y
X

~pLQNH

7DEXOND 9éVOHGN\ GORXKRGREé&FK GLODWRPHWULFNéEFK JNRXA&
$ONDOLF $ONDOLF
Obsah UR]StQDMRY\ UR]StQD(YR
2JQDPHQI Gisky | NasO | ko0 | SKV
cementu 0 Na,O
(% hm.) &HPHQW GR} &HPHQW GR
Na K
CEM | 0 0,18 | 0,83 | 0,73 0,036 0,030
CEM II/B-S 30 0,28 0,7 0,74 0,011 0,011
7DEXOND .ODVLILNDFH NDPHQLYD GR EHWRQX ] KOWGEWAND UL]JL
JNRXGAND SRGOH y61
QtINi |~ 0,070 GpON\
VW HQG > (0,070-0,100) GpON\

=iY U
= GRVD&HQ&FK YEVOHGNS$ GLODW RRMYWG HPNEFKUR]EX@HNH M. ~ |

VRGtNX D GUDVOtNX D UR]GtO PH]L WtP NG\ MVRX DONiOLH RE
SRpPIWNX QHER NG\& YVWXSXMt ]JYHQpt D& GR ]JWYUGOpPKR EHWRQ

/TH WHG\ Y\YRGLW &H SUS$E K $65 QBMDKLV H SIRXJUDH) B RNp QD
PRELOLW D U\FKORVWL GLIX]H DONKONRGtSYBR PHQARLWRWR
SRORP U D Y\d4t KXVWRWX QiERMH

'iOH VH SRWYUGLOR &H VP VQp FHPI$W ) PDH\Dte QO BY $ B KR & N
FHPHQWX GtN\ SXFROIQRYp UHDNFANNQLWXMYRFG\OW BYBKFAK WY
EHWRQX D REVDK DONiOLt VFKRSQE&FHK YD\OWXSRY DMW FOR YUHH B MR
S tWRPQ\ YH VNORYLWp Ii]L WDNA&aHK RWHVXSLRXWH MOMLWRL:
SURSXVWQRVW D PRAQRVW GLIX]H Y\ERWR KKV B R REHND NPDIMYQ tK R
YHOLFH MHPQ UR]SWE@OHQé D UHDNMHAME5 GVHYGA SUHRAE VRAQLHKK Q H
]JDWYUGQRXW

7\WR ]iY U\ VH Y OHWR&4QtP URFH RYS XBtYDNRRHNDPQRGL RYR
SOR4H NWHUi EXGH SRURYQiYDW YaFIKY LRROGW®E B K VIR Bt DAKH DYH Q
GiOH YOLY REVDKX VWUXVN\
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3.E}A u 38} ]l TlHo' evZ ol oktokénad
ZC E Spuementam

vV GDOat liJ]L SURMHNWX MVPH VH ]DP LOL QD YéYRM QRYp PHWEF
SRPRFt DONDOLFNpKR HNYLY D Okdaptiikgved ANWVHDUW Y RY W/RPREOOR V\V W
YI]QLN $65 D ]MLA"RYDWtOWHRPYM\WIMRLMOt QRYpKR JNXEHEQtKR SR
ODERUDWRUQt NRQWKRGQ FFHHPHIQUWXLND Y]JQLNX DONDOLFNR N HF

1D Y]QLN $65 PDMt ]QDpQé YOLYKRE & S FEM RJHIQIDY QtFK VORAHN
iYLVt QD REVDKX MHGQRWOLY&FK DONiOLt 1D QRYp O NXJAH BIQItM
PHWRGLN\ D Y\KRGQRFHQt GOH S tVOX4QpKR PRGHORYpKR JUDIX

.DAGEé Y éUuaEMmitak bude PRFL QD ]iNODG JUDIX XUpPLW ULJLNRYRV'
pro vznik ASR D EXGH WiDidim&dWw FKRYiQt GDQ&FK FHPHQWS$ E KHP ]l
GLODWRPHWULFNp JNRX&4N\ UR]StQiQt SRGOH 73 S tORKD p
kameniva droba, MDNR VW HGQ UHDNWLYQt NDPHQLYR QHMpPpDVW ML
FHPHQWREHWRQRY&FK SRIMFB)FK NRPXQLNDFt

1D ]iNODG YéVOHGN$ GLODWRPHWULFNéEFK D FROMRRWHFK |NRX
pro NDaGé Y\lehe@éV JUDIHFK MVRX ]J]Qi]RUQ Q\ YJWDK\ PH]L DONDO
GDQpKR FH Kahighvem droba a obsahem strusky a obsahem D O Nv @ktoku nad
K\GUDWXMtFtPVRHDPHQ WKIRPG L QD

3 tNODG S RuwéddnWgraiut3 :
1. ORGUiI N LYND ]JQi]RU XMH Y]WDK PH]JL DONDOLFNRX UR]StQDYR

9éUREFH E X @adin éharhkteristiku cementu o informaci MDNi MH rizlddRv¥¢niku

ASR. 1D JUDIX MH ALSNDPL ySQDBXWRPé EPRIWWXS S L RGHptWIiQH
rozStQDYRVW MH SURs didal@hv Rrubky RP0YQ SV LE O L 8 W]Q &aH VP V
GDQpKR FHPHQWX D NDPHQLYD GURED EXGH S L GLODWRPHWL
rizikovost.

2. 2UDQA&RYi N LYND ]Qi]RU XMH Y]WDK PH]L SRGtOHP Y\OXKRY]
UR]StQDYRVWt

3 tNODG YAMBHWW X Q KR& QHQt ]QiPi LQIRUPDFH R REVDKX VWU

BURYHGH VH YEOXKRYNOQRMWENMROGtNX S tSD G @ roziokiuD \QMtd X

20 1D RUDQARYpP N LYFH VH SURDGNDPLOEHAR H QRN DR M WA H

VP V GDQpKR FHPHQWX D NDPHQLYD GURED EXGH S L GLODWRPH
rizikovost.

ORGHORYé& JUDI SRVWLKXMH MDN YOLY DON20 DtQRRWQ LNVL YWDN
]Qi]JRU XMH Y]WDK PH]L SRGtOHP Y\OXKRYDQpKR VRGtNX D DONDO
S LEKi]JHMtFt GR V\VW AP NOR/GIPPQGNMAWR PRGUI N LYND NWHUi ]
PH]L DONDOLFNRX UR]StQDYRVWt D REVDKHP VWUXVN\ Y\SRYtGi
DONiOLtP S$VREtFtFK JYHQpt

'tN\ W PWR YBVOHGNS$P EXGH SUR YEBUREFH PR&Qp XUpRYDW
NDPHQLYHP GURED S L GLO D WEBHWUsSkyFi\RW] N E i@ HibyDse
DONDOLFNi UR]StQD YRMWPSIRIKEERRYDODKRGQRFHQt MDNR Qt]Ni UL]
GR KRGQRFHQt MDNR VW HGQt ULJLNRYRVW F&KPRMQQt MH
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aQHVSRUQi YéKRGDWRESRPAMIDYHFK MVRX ]JQiJRUQ Q\ Y]WDK\ YH
]JRKOHGjak YR RaHQt FWMHQ® XWRPQRVW NDPHQLYD NWHUp Pi YOL
alkalicko-N HPLpLWp 8WHHDONHFPI PHWRGLND YEOXKRYp JNRXAN\ MHGQR)
PtUX ULJLNRYRVWL SRXAaLWpKR VP VQpKR FHPHQWX SUR Y]QL
VFHPHQWREHWRQRYéFK NU\WHFK &%.

*UDI ORGHORYé Y]WDK PH]L DONDOLFNRX UR]StQDYRNtWt REV
GRVWXSQéFK E KHP SURFHVX WYUGQXWt
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4. E}YA (v (}Eu @& luv] B E}i 15

V VRXpDVQRVWL VH RFKUDK B P HGV RX NCHDINFRRIHDMOosK M H
kamenivaa DONDOLFNé& WRNYRNQWNQWYAHP RWiJND UHDNWLYQRVWL N
MHGQR]QDpQi -VRX ]QiP\ S tSDG\ NG\ VH S t]QDN\ DONDOLFNp U]
E\OR NDPHQLYR KRGQRFHQR MDNR QHUHDNWLYQt 6WHMQ WDN
VSRXALWPpPP FHPHQWX QHQt GRVWDWHpPQRX JiUXNRX &H NH Y]QLN

1D ]JiNODG Y&VOHGN$ GLODWRPHWULFNEFK ]NRX&HN JU\FKO
JRKOHG XMH S HGHY&tP YOLY DONiOLt S$VREtFt ]YHQ DIONi WDt GU
REVDAHQWWpPPX O]H tFL &H Y&UD]Q Y W&t YOLY HPNDRQIPONDO L H Y
UR]JPUD]RYDFt VROH RSURWL .

3RXatYiQt UR]JPUD]RYDFtFK VROt VH S L ]LP&« vAGB&E QHO
YEINXPQpKR ~NROX E\OR SURNIi]JiQR &H QD RPH]&keGtmOKRLNX DOND
S HGHY&atP VORANSRKRHARBQMWRY EPL YODVWQRVWPL

- 3RGVWDWQ VQL&XMt ULJLNR Y]QLNX\GBR[MARAP &H SH B D IWe\

SRUWODQGLWHP ]D Y]JQLNX S HYi&Q NDOFLXP VLOLNiW K

LQWHUDNFH MH VQtaHQt S+

9HOPL MHPQ VHPO&WIQWYWUXQND YRYQRP UQ URJQR&HQEé Ut

NWHUé P$aH UDIONRYIFHAPRHIQWX MHEW E KHP SURFHVX WXKQ

alkalicko- N HPLPpLWpKR JHOX QHQt &NRGOLYi SURWR&H MH FHPH

- $ONIOLH MVRX YH VWUXVFH YH VORANIFK FHPHQWX Yi]iQ\ °
jejich dostupnost D UHDNWLYLWD 3URWR VH SRX&LWtP QiKUDG F}
REVDK DONiOLteBetW.RPQ& Y

- *UDQXORPHWULFNi QiYD]QRVW POHW pK RKXO\Q NXi D VRADUHXWPN X\
WtP VH VQLAXMH PRAQRVW YOLYX DONiOLt S$WREHBPFE\]YHQD
mohly dostatk UHDNWLYQtP JUQS$P NDPHQLYD

- PR JWXKQXWt MH VWUXNWXUD FHPHQWRYpKR NDPHQH YtFH
SURVWXSX DONiOLt S$VREtFtFK JYHQNX 6Qt&t VH WDNp SU$Q

=iy U

3UR ]YéaHQt WUYDQOLYRVWL FHPHQWREHWRQRY&FK NU\WS§
RPH]JHQtP YOLYX DONDOLFNR N HPLpLWp UHDNFH MH YKRGQp Y
FHPHQWHP &(0 , SRX4LWt VP VQ&FK FHPHQW % b CRiE DOKDIYPQt VO R & N
V SXFROIQRY&PL YODVWQRVWPL 9KRGQé& SRP U KODYQtFK VOR&H
MHGQRWOLYé&FK IDONOJHt MBM VWDQRYLW V Y\XALWtP QRYp JNX&
Y\KRGQRFHQt GOH SPR/®XG@RYKRR JUDIX SUR GDQé& FHPHQW 1R
PHWRGD GRSO XMH KRGQRFHQt ]D SRPRFt DONDOLFNpKR HNYLYD

Literatura: Reakce kamenivas D O Ni O lbetéhl (Mg. 6\OYD ORGUEé
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325291E1E 0(72',. 9</8+429E1E 7 4.é6&+ .29#
$ '$/AE&+ 3$5%0(75# =( 67$9(%1E&+ 0$7(5,E/#
352 67<. 6 3,7128 92'28 %(= $ 6 80 /28
$5%21$7$&E

,QJ AaiUND .OLPH&a&RYi 9é]NXPQé ~VWDY PDOWRYLQ 3U

9YRM PHWRGLN JNRX&dHQt K\ JLHQLFNéFK SDUDPHWUX SUR

styku s pitnou vodou RG Y\KOiaN\ 0= p 6 E R K\JLHQLFNEéFK SI
YEUREN\ S LFKi]JHMtFt GR S tPpKR VW\NX V YRGRX@RYBO>SUD
Y\KOiaN\ 0= p 6E R K\JLHQLFNéFK SRaAaDGDYFtFK QD

GR S tPpKR VWANX V YRGRXzDokQ202:1S SDDXWVYPREWt RG

9é692- 0(72',. BE0&, /(*,6/$7,9< y5
2G URNX VH YH VSROXSUIFL 6=0 900 D SRRGNXIBQVNp
upravovala PHWRGLND Y\O XKR Yolisaherb ddrhkbitl (tOorkrely, betony) tak,
DE\ E\OD FR QHMEOtaH UHIiOQp SUD[L S L SRXatYiQt W FKWR
Vzhledem Kk GORXKRGREpP GREUpPSRWaiM@QRFWI FPMKWR PDWHULIOS$
s SLWQRX YRGRX S tS VXURYRX YRGRX E\OR SRWtHED GI
S HGHYA&AtP ]S$VREX Y\OXKRYiQt WDN DE\ GORXKRGREE®é
RGSRYtGDOR L ODERUDWRUQt INRXaHQt 9RGIUHQWNp VSRO
SRXatYBMP P VWoNO torkrety EHWRQRYi SRWUXEt VNUX&aH pL Y
9H Y\KOIidFH p 6E VH PDWHULIO\ SRGURERED®D\ Y\O
VWDQRYHQ WYDU ]NXAaHEQtFK W OHV DQL GRED XOR&HQt W
E 4Q VH PDOWD QDW HOD QD VNOHQ QRX GHVWK@ANXOD SR ]
BURSODFKRYIiIQt S HG INRXaHQtP E\OR PLQ BR@G WHHWWRRXY¥D 5
YRGRX 9é0XK VH SURYIG O WHVWRYDFt YRGRX GHLRQL]
Y\OXKRYDFt SRP U\ Da D Y&aHFKQ)\ ss8{palhid FopbWitd YH YéO.
pro pitnou vodu.
9H Y\KOiaFH p 6E VH VKRGQ PDWHULIOY SR&EURERYL
]GH YADN ML4A VWDQRYHQ WYDU D GRED XORaAHRRXNIKAHEQtFI
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REY\NOH KUDQRO [ [ -iEB®PoRr@yMHGRORAHQt GQt 3UR PD
S REVDKHP FHPHQWX MH ]GH MLA& VSRXVWBWRSGLFLHLPWEFKH 8
MDNR QDS S HG~SUDYDSBWRRIDFRERXQSPHG VDPRWQEP |N

GREX | K [ K D [ K "iTOH WHNRXFt SLWQLRXWH\GRKY D H
YRGRX 9\OXKRYiQt VH SURYIiIGt GHLRQL]JRYDQRX YRGRX 9\
D GOH ~pHOX SRXAaLWt B MWWMHUH iO\X RGQRIERMI@XE SRGtO

QD ]JQHpLAW Qt YRG\ ]S$VREHQE YEBURENHP S LFKi]JHMtF
V YRGRX NWHU& MH XUpHQ N WUYDOpPX VW\NX V SLWQRX
K\JLHQLFNpKR OLPLWX VOHGRYDQpKR XND]DWHOH SLWQp
aCHSKwn, NGH SRGtO P$aH GRViIKQRXW X THSK\WQ QMWersmiH D X
K\JLHQLENpPKR OLPLWX D XND]|DWHOH KOLQtNRGtUERRENS C
GRViIKQRXW K\JLHQ prie NbjpriolR vadil. PAIMX. PiOQt UR]JVDK VWDQRYF
XND]DWHO$ SUR FHPHQWRYp KPRW\ &U 3Ew, SusitadyG $0 $
DPRQQp LRQW\ YRGLYRVW ]iNDO EDUYD SDFK FKX"
3RVOHGQt QRYHORX WpWR Y\KOidaN\ VH SUR FHPHQWRYp P
NDUERQDWDFH® NWHUi VLPXOXMH XP Op VWiUQXWt PDWH
SRVOHGQt piVW GRE\ XOR&HQt S HG [NRX&AHQtP YORAHQD
SamotQi S HG~SUDYD SURSODFKRYiQt D VDPRWQBYRGRKRYiQ
]Q Qt Y\KOiaN\ GRHAKQtJt D ]JP Q Y\OXKRYDFtFK SRP U$ QD
R SU$SP UX PHQ&tP QHA&X SRRVUXEt R SU$P UX RG 18P GR

X SRWUXEt R SU$P UX Y WA&tP QHA PP QHER YQLW QtF
YRGRMBREDGDYHN QD UWX" VH JPtUQLO QD KVJLHQLFNpKI
“H S HVQ ML GHILQRYiQD VURYQiYDFt YRGD SUR VHQ]JRULFN
VWDQRYRYDQ&FK XND]DWHO$ E\O XSUDYHQ S LGiQtP 1L D R
3 LEOtaHQt SUD[L MH S HGHY&tP GtN\ GHILQRYiQt WYDUX ]I
IJNXAaHEQtFK W OHV SURGORX&HQt S HG~SUDY\ Y SUD[L MVR
S HG XYHGHQtP GR X&tYiQt XP Op VWiUQXWt D ~SUDYD SR&
9 WALQD SDUDPHWUS$ S L SRURYQiQt MHGQRWOLY&RK PHWR
OHS&t YODVWQRVWL

3 ,35$929$1E (95236.E 12508%
VVRXpDVQp GREFEURS X LSUDYRYIQ QiYUK pHENUAROBA NP QRUP

Influence of cementitious products on water intended for human consuption =+ Test
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methods xPart 3: Migration of substances from factory tmade cementitious products,

NWHUé MH YH QDI VRREDWQRX OHJLVODWLYRX 7DWR Q
YtFH PRaAQéFK WYDU$ [NXGaHEQtFK W OHV D XVSR iGiQt XORa
PpGLHP MH XSUDYHQi GHLRQL]JRYDQi YRGD D FKORGRYDQi >
7TDWR XSUDYHQi GHLRQL]JRYDQi YRGD VH XND]XMH SR SUY(
APpQ KODGRYi® W]Q MH PHQ&4t Y\OXKRYDWHOQRVW MHGQR

LITERATURA

T @\KOidND OLQLVWHUVWYD JGUDFRWRLKWEYHQLFNEFK SRAD(
QD YEUREN\ S LFKiJHMtFtPL GR S tPpKR VW\NX V YRGRX D QL
2@ \KOidND OLQLVWHUVWYD |GUBPFRVROQLWWWHNQLFNEFK SRADGL
YEUREN\ S LFKi]JHMtFt GR S tPpKR VWA\NX V YRGRX D QD ~SUL
3 @raft prEN 14944-3 Influence of cementitious products on water intended for human

consuption *Test methods +Part 3: Migration of substances from factory +made
FHPHQWLWLRXV SURGX-EBNELEG t &(1

3RURYQiQt PHWRGLN E\ORXYURDFROVOR YE&E]NXPQ&P SURMHNWH
TH01031196

A9&]NXP D YEYRM SURFHVX AXP Op NDUERQDWDFH?® SUR KRGQF
EH]SHPQRVWL VWDYHEQtFK PDWHULiIO$ Y SURYR]Qt SUDJ[L®
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3 tSUDYDAdENWOFLXP VLOLNIWX VH VWDEL(
5$9%$6=29E 6LPRQM2 E. .DUKO

9\VRNp XpHQt WHFKQLFNp Y %UQ )DNXOWD VWDYHEQt 9H
YyHVNi UHSXEOLND
PUDYDV]RYD V#IFHEEXWEDNFN#IFH YXWEU F]

$EVWUPNRHN VH |DEéYi ODERUDWRUQt S tSUDYRX VOtQ
6OHGXMH V@/® L AKWKGHP QD UHALP Y&SDOX D YBDLY VWDEI
%HOLW E\O S LSUDYHQ Y\VRNRU\FKORVWQtP POHWtP |D SR
WHSORWIiFK D f &30vhinutovR X LIRWHUPLENMG X MAIGWH t

PRGUREQ ML ]DEéYi Y\ddt WHSORWRX f& NGH $RURYQ]
EHOLWX VH Y]JRUN\ S LSUDYHQ#P:L BHEY/MEONELRNJIWAU Y &4 L
VWDELOL]DPpQt ~pLQHN ERUX S L Y\d4t WHSORW Y&éSmDX 90|
Y UH&LPHFK Y&éSDOX NGH-GtH B BBQROWLSWYR/ HSORW Y&SD(

s LIRWHUPLENRX Y&GUAt D PLQ 9H Y]RUFtFK VH V
LGHQWLILNRYiQR GYRM@BRE P PRRAMWYWMH Y]RUN\ S LSUD)
VWDELOL]iWRUX 3 L WHSORW f& D PLQXBD:FK E\O |

S LSUDYHQ Wp#f:S.

OYRG

HPLpLWDQ YiSHQ OWBIiEBI-E8EHOLW SDW t GR VNXSLQ\ VLO
saltem MH MHGQRX ] KODYQtFK VORAHN SRIWOHD GOVIHDXK RN O BY
QD ~NFUD&SRK\EXMH VH Y UR]JPH]t Da Y JIYLVORVWL (
VOtQMR¥ XG E\OR REMHYHQR NU\WWWDOLFNéFK PRGLILNDFt
SRGPtQHN
' U %5 KH[DJRQiIOQt VRXVWDYD
U %5 RUWKRURPELFNiIi VRXVWDYD Y\VRNi WHSORWD
"Us %5 RUWRUKRPELFNi VRXVWDYD Qt]Ni WHSORWD
" U %5 PRQRNOLQLFNi VRXVWDYD

N

"U %5 RUWRUKRPELFNi VRXVWDYD
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7\WR PRGLILNDFH VH YH VOtQNX REMHYXMt MDNR SHYQp |
C26 DOH \WB,MpO$Re203, TiOs D GDO&t > @ 9aHFKQ\ YéaH XYHGH(
MVRX SRIJRURYDWHOQp Y SU$P\VORY Y\UIiE QpP VOtQNX 3 L
GUXK D PQRAVWYt YHGOHMAatFK SURGXNWS$ WHSORWD Y&sSD
MH VWDELOQt Y pLVWpP VWDYX SRX]H S-Q6 YWeHHQEFELWES Q|
SRNRMRYp WHSORW > @
SRO\PRUIQtP S H® GRFKIi]t S L WHSORWIFK FKOD]HQt QD
3 HFKRG\ SRO\PRUIQtFK PRGLILNDBtIMVRX ]Qi]JRUQ Q\ QD

2EU 3RO\PRUIQt WASDQVIRUPDFH &

-C26 MH MAGEGCPPL G$SOHALWEFK SRO\PRUI$ SU$SP\VORYpKR
ZG3YRGX Qt]NpKR YEYLQX WHSOD S L K\GUDWDFL FHPHQWX

ORGLILNIF6d MH PHWDVWDELOQt PRQRNOLQLFENiI I1i]H N W
hypote UPLFNpP VWDYX -HMt -G&8HPMGID YQBHPHQWi VNpP SUSH
QHAIGRXFtP MHYHP NWHUé& MH GRSURYiIJHQ REMHPRYEéPL ]
REMHPX D QiVOHGQpPX VDPRYROQpPPX UR]JNODGXRVMOHYNMN X QL
MH K\GUDXOLFN\ QH~pLQQ i1 P RGLEL NSORAVHL V R Y@ NYXO INWWHQURYV W L
C26 QDBC26 O]H ]DEUIQLW U\FKO&P RFKOD]HQtP VWDELOL]DFt
a SSVREHQtP Q NWHUNBKV\WDGIFNp P tdaFH SHDQ BKR UR]JWR?
Mn20Os3 atd.) [5, 6].

3L RFKOD]JRYiQt EHOLWRYpKR VOtQNX SUREtKDMt VORaAL\
S HGHYatP S tWRPQRVWt QHpLVWRW Y EHOLWX D WtP VH
S HFKRGS$

yOIiQHN VH ]DEéYi £:6SVDWMRALWtP VWDELQGRQD Bledujes tVDG\ -
viiv teploty a YEGURE pLVWRWX S LSUDYHQpPKR VOtQNRYpKR PL
]DEEYiIi WHSORWRX f& NGH SRURYQiYi REVDK MHGQRW
S LSUDYHQéPL EH] VWDERORL]DpQt S tVDG\ +
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ODWHULIO\ D PHWRG\
-DNR ]iNODGQt VXURWLIRE EUR SRXALW\ XKOLPLWHQ YiSHC
S D DPRUIQt R[LG:N $iPLpLWé BLR\VHOLR®, ERULWIi +
MDNR VWDELOL]DpQt S tVDGD 'iYNRYiQt VXURYLQ Y\Ft!
SRP U$ &D2:0 @2 S LpHP& FHONRYi KPRWQRVW Y]J]RUNX E\O
JUDP\ -DNR JGURM &D2 EA0 NSRKKGEWE\®D&2YNRYiQ Y RGSR
PQRAVWYt -HGQRWOLYp KPRMWHIBEMWL MVRX XYHGHQ\ Y

TDEXOND &KHPLFNp VORAHQt Y J SUR 2S J NRQHpPpQpK

CaCQg] SiQ[g] HBGg]

t-GS

Nejprve byly URJHPOHW\ JUDQXOH R[LGXSN RIAMHKR IKRKOHMAEL
UHDNWLYLWX 1iVOHGQ E\O\ QTaB.i&HBN O/NHR YL QN B RGO MWL
KRPRJHQLJRYiQ\ D UR]JHPOHW\ V YRGR®O&Q POX Y& O DDHIWNR
%\OD SRX&LWD POHFt NDSVOH R REMHPX PO V RFH
0 SU$SP UX PP 5H&LP POHWt E\O PLQXW S L RWipNiFK

Suspenze vznikli POHW t? SRy X349 ODERUDWRUQt VX&iUQ %LQ
S L WHSORW f& SR GREX KRGLQ 6X&HQtP VXVSHQ]H VI
SHYgplky R SU$P UX Sbailg E\O\ XPtVW Q\ GR ODERUDWRUQt St
Y SHYQpP VWDYX

YESDOX E\O\ SRXALW\ SODWLQRYp NHOREMNHFX ESONEQ@DEC

J Y\WWYR HQEPL FHKMEHOBPLWQ Qt %\O\ QDYUAHQ\ pW\ L V

D f& SL PLQXWRYp L]IRPWHURVRNSPHIES U A
3L WHSORW f& E\OD Gp@NDRWEISDPIXF X poPeEasoBitgiaH

1DSOQ Qp SODWLQRYp NHOtPN\ E\O\ XPtVWIMORWGR VW
Y\WWRNRWHSORWQt SHFH &ODVVLF 6 V SRVWXSQ@&P ]Y\&RY

3R GRVD&HQt SRADGRYDQ [E VN $IHE/Q\RIVIE B SFODWLQRYp N
] SHFH D RNDP&A&LW RFKOD]HQ\ QD SRoNd W RWXFRH @ plkSFO R Y\GXX B R.
3R RFKOD]HQt QiIVOHGRYDO SURFHV S tSUDY\ YJRUNS$ SUR ;5

=tVNDQé& PDWHULIO E\O S HG :5' DQDOE&]RX JQRYX UR]JHPO
YLEUDPQtKR GLVNRYpKR PO&QD 56 SR GREX PLHMNXXQG S
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Takto JtVNDQé& SUiIGHN E\O LKQHG Y]GXFKRW VQ X]DY HQ Yt
VYi HpN\ VSROX VH VLOLNDJHOHP DE\ VHhKBIEUIQLOR UHDNF
$QDOEé]D ;5 E\OD SURYHGHQD SUR NDA&Gé& Y]RUHN ]JYOia"

YJRUN$ QD YOKNRVW

XRD DQDOEBJOD VWDQRYHQD SRPRFt PXOWLIXQNPQtKR GLIU
3$1DO\WLFDO V QiVOHGQé&P Y\KRGQRFHQtP GLIUDNWRJUDP§
Plus a Rietveldovy DQDO&]\ SURVWGHGDERW YMWUXNWXU DQRUJDQL
(ICSD).

9éVOHGN\ D GLVNXVH
1D ]iNODG Y\KRGQRFHQt UHQWJHQRYp DQDOE&]\ E\O\ QD

LGHQWLILNRYiQ\ GISUamapCeD 01-G33-H -C2S (karta ICSD 01-
080- D YR O Q mi& Ra® {i&rta ICSD 00-043-1001).

9 S tSDG Y]JRUNX Y\SiOHQpKR S L f& E\OD LGHQWL
wollastonitu CaSiOs (CS) (karta ICSD 01-084- 9]QLN ZROODVWRQLWX YH

QHE\O RpHNiYIQ DOH MHKR S tWRPQRVW O]H Y\VY WOLW V R
belit - rankinit- ZROODVWRQLW 9]KOHGHP N WRPX &aH VP V VXURY|
MH PR&Qp &HNEH#HOZWOODVWRQLW Y]QLNDO ORNiOQ 9]KOF
QHMHGQiIi R URYQRYiaQé V\VWpPk DCGHRP U RIVAVEBQ,YROQDp
kterp S RV W X&¥Zuje wollastonit a vytvi tbelit.

9 GSVOHGNX K\GUDW Ddgiante\IO®HQDV GILINDWIQD GLIUDNpQt OL
Ca(OH): (karta ICSD 01-084-1271). 9 G$VOHGNX K\GUDWDFH VH QD GLIULC
REMHYLO\ GY OLQLH SRUWODQGL&YInBRDW Q/DQ B/NLOMH &EQE@ PS
S HSRpWHP YaHFK PLQHUIO$ IDVWRXSHQEéFK Y MHGQRWOLYé

2EVDK MHGQRWOLYéFK PLQHUIO$ MBEXYHG HQ RFMH QQNXOCH
]DVWRXSHQt PLQHUiIO$ YH YJRUNX Y\SiOHQpPP SoLYEGP&tV
jeuvede QR Y QiV OldlalkdPt F t
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Obr. 2: Obsah MHGQRWOLYéFK PLQHUIOS$

7TDEXOND SBURFHQWXiOQt I DVWRXSHQt MHGQRWOLYéFK PL
WHSORW L] RA® HW P L F NOR30, 802a®0 rin.

1450/0 1450/30 1450/60 1450/90
*H3BO3; ** H3BO3; *HzBOz; **Hi3BO3z *H3zBOz; **Hi;BO; *HzBO; ** HzBOj3
&S 51.89 80.73 45.7 90.34 42.1 96.8 41.4 98.14
&S 46.67 17.49 54.30 8.92 57.90 2.30 58.6 1.10
CaO 1.44 1.77 0 0.73 0 0.81 0 0.76

*SH VWDELOL]IiIWRUHP EH] VWDELOL]IiWRUX

3 LGiQtP VWDELOL]BRORIGR tVYPG®\L +VXURYLQ GRAOR SRX]H

]YEaHQt RE®MBKX YJRUNS$S V PLQX\DRNRIXOWRMVBRIXY &SDO X D
f& 2G WHSORW\ f& MH SRJRURYiQ SRP UQC:8\VRNé& SRGt
3L WHSORW f& E\O SRURYQiQ REVDK MHEQRWQ&NKFK

EH] VWDELOL]iWRUX D V¥BO:VWODEWQ@WRNRHEPRW D JY\&XMtFt
PQRAVVZY8 [Y\3XMH PQRKHP Y&UD]Q ML YH VURYQiQt VH Y]R
OQRA&VVWY8 YH Y]RUFtFK VH VWDELOL]iWRUHP MH WpP GYRI
Y]JRUN\ EH] VWDELOLJ]iWRUX 9H Y]JRUFtFK EH] VWDELOL]J
LGHQWLILNRYIQR YROQpP YiSQR YH VURYQiQt VH YJRUN\ VH °
YROQpPKR YiSQD SRK\EXMH NROHP L SR PLQXWIiFK Y&SD
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&HONRYp PQR£VWMLNOpP V S tGDYNHP VWDECESLEWRUX Y
XYHGHQR QD QiU BG/XMNEXPFH MH XYHGHQ-GI$IO@mMHLYQt SR
UY]RUNS$ Y\SDORYDQE&FKB®:D EHf & W +

2EU &HONRYp PQRAVWYt EHOLWX Y]QLNOpKR V S tGDYNH
SRP Ca®

7DEXOND 5HODWA DPQ&IREVBK/CEUDQpPP YJRUNX Y\SiOHQpP !
HsBOs D EH] Q M

1450/0 1450/30 1450/60 1450/90
*H3BO; ** HzBO3 *H3BO3 ** HzBO3; *HzBO3; **H;BO; *HzBO3; ** H3BO;
C,S 98.65 98.22 100 99.26 100 990.1 100 99.24
CaO 1.44 1.77 0 0.73 0 0.81 0 0.76

*SH VWDELO*peW RWBELOL]IWRUX

3 L QLAAtFK WHSORWIFK YéSDOX GR f& MH POQRAVWYt YF
6H ]Y\aXMtFt VH WHSORWRX Y&SDOX PQRAVWYt YRORQWKR Yi
1450 f & )dHé hodnota S L E Ortv®1 %.

3L WHSORW YésSDOX f& MH ML& SR PL@XOWiBK GRVD
SRURYQiQt YJRUN$ S L WHSORW f& MH YLGe WsathH X Y]R
YiSQD S tWRPQé& GR . Pls@bitovah@GEKAUW]RUNS LGHQWLILNXMH
YiSQR Y PQRAVWYt S LEOLAQ Y FHOpP UR]JVDKX L]JRWHUP
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'iOH E\O Y\MiG HQ UHODWICY®QtYREVDBUDQEBFK VWDELOL]H
a QHVWDELOL]RYDQ®F®&IiV RHIDNIMK B vHabulce 4 jeuvedenrelaWLY Q't
SRGi®@6 D-C26 X YJRUNS$ Y\SDORYDQéERROSDLEH] P&MW +

2EU 2EVDIC26DrH YJRURBBK V +

7TDEXOND 2EXPDKYHDY]RUFtFK Y\SDORYDQ éBk adek f& V
HsBOs3
1450/0 1450/30 1450/60 1450/90

*HsBO; ** HgBO; *HsBO; **HiBO; *HiBO; **HzBO; *HsBO; ** HiBO;
&S 5265 8219 457  91.01 421  97.68 414  98.89
&S 4735 1781  54.3 8.99 57.9 2.32 58.6 1.11

*sH VWDELOL]iIWRUHP EH] VWDELOL]JiIiWRUX

6H JY\@&XMtFt VH WHSORWRX Yé£phOR D/HNR A SR B DFRGERAMDKQ p |

-C26 2G WHSORW\ @R MBRPEVDK Y\VRNE
3 L ]]NRXPiQt YOLYX VWDELOL]iIiWRUX S L Y\d4t WHSORW
viiv. Se ]Y\aXMHFYEGUAt S L WHSORW f& NOHUASREVDK QHAi
SL PLQ QD SR PLQ Y&éSDOX 1DSURWL WRAHXRE QBN WD
.C26 L SR PLQXWIiFK YéUD]Q QDG 8 VWDELOL]RYDQé&Fk
GRVIKQRXW WpP GYRMQIiVRE®pKR HPQFRPAVWRYYDKX LJRWHUI
YéeGUAt 3 L UHALPXf¥éSPO® E\OR S LSUDYHQR \g48P bL\
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=Y U
yOIiQHN VH ]DP LO QD ODERUDW R SRISRIMYKRD X \G R BLOD O
do VXURYLQRYp PRRYPW\HGQBOWYOBRVOHGN\ XNi]JDO\ Y&]QD
VWDELOL]DPQt ~pLQHN EyUX NWHU& VH Y&UD]Q SURMHYLC
SRX&LWt VWDELOL]IWRUX VH Y&UD]Q ML SURMHY XWHR ¥ UH.
VQDGQ ML JHMPpQD S L WH SigoRimickéé S B G 6 30, 60 A&0 Vhin.
8 W FKWR Y]JRUNS$ E\OR PRAQp SR S LGiQt VWDELOLpQt S t
REVDK:6 RSURWL QHVWDELOL]RYI0GEE PG R EFRRUN\HE @ IRAX W Y t
C26 OLQHIUQ ]Y\ARYDOR 3 L UHALPX YéIPGXLSUDMRISD PLQ.
Y pLVWRW

9 REODVWL VWDELOL]DFH E\ E\OR YKRGQp ]JDEEYDW VH C
LRQW\ S tSDGQ RSWLPDOL]JRYDW PQRAVWYt EyUX D VOHGR

3RG NRYIiQt

' NXMHPH ]D ILQDQpQt SRGSRofeks (RVUG76EE EffedtanoY t P
mechano-chemical activation on the process of formation, structure, and stability of
VHOHFWHG FOLQNHU PLQHUDOV D SURMHNWX SSBOMRBUX$P NL
WULNDOFLXPVLIRLNM3WXS )$67
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TAM, KDE HODNOTY PRETRVAVAJI
VEGAPULS 6X

Prvni univerzalni radarovy hladinomér
pro méreni kapalin a sypkych material(l

S hiladinomérem VEGAPULS 6X ziskate to nejlepsi, co je dnes technicky
mozné. Tento hladinomeér je vysledkem nasich praktickych zkusenosti

z vice nez 1 milionu pouzivanych radarovych hiadinomért na celém svéte.
Tento uspéch nds motivuje, protoZe vZdy je nékdo z nas presvédéen:

“Ze to jde jeste lépe.”

VEGAPULS 6X od zakladu zméni mereni hiadin. Vybér, integrace do technolo-
gie a pouzivani pristroje je nyni mnohem jednodussi.

Struéné receno: Jednd se o univerzaini hiadinomér pro vsechny aplikace.

HLADINA | PRUTOK | TLAK | TEPLOTA | ROZHRANI

LEVEL INSTRUMENTS C2Z

LEVEL EXPERT

Vnitfni hodnoty hladinoméru:

Provozni teplota: -196 ... + 450 °C

Provozni tlak: -1 ... +160 bar

Merici rozsah: 0 ... 1720 m

Presnost méreni: + 1 mm

Pracovni frekvence: 80 GHz, 26 GHz, 6 GHz

*+] PLNURYOQQ( OLS| JHQF

Vyhradni zastupce spolecnosti VEGA Grieshaber KG pro CR a Slovensko:

LEVEL INSTRUMENTS CZ - LEVEL EXPERT s.r.0. - |
Pribramskd 1337/9, 710 00 Ostrava

Ceska republika

Tel.: 00420 599 526 776, 00420 599 526 171 nebo 174

Fax: 00420 599 526 777, Hot-line: 00420 774 464 120

E-mail: info@Ievelexpert.cz

http://www.levelexpert.cz
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VYVOJ A VYROBA MAGNETICKYCH 6(3$5E725#
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