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X. EKOJOIIKUA ACIIEKTU 1 HAJIOLPO
HOCTAIIHU TEXHUKH

"Hajgo6puTe mocranHu TeXHUKH" BO €HA MHCTalaluja Tpeba jja HHU ja
IOCTUTHAT KpajHaTa IeJ, Koja IITO ce OJHecyBa Ha MOXKHOCTa 3a
NAOCTUTHYBAaKkE€ Ha BHCOKO HUBO Ha 3alllTUTA HAa JKMWBOTHATA CPEAMHA Of
UHJIyCTPUCKOTO 3arajyBame.

"HajpoOpuTe pocranmHM TEeXHUKU' ce OJfHeCyBaaT Ha CUCTEMUTE 3a
MEHAIIMEHT/yIIpaByBamke, HMHTErpUpPalke Ha MPOLECUTE, TEXHUKU KOU Ce
OJlHECYBaaT Ha peflyKlMja Ha OTHAOT KOj Ce COo3/jaBa MPU CAMHUOT TE€XHOJOIIKH
npouec, TEXHUKH CO KOM K€ MOCTUTHEME HamallyBake Ha MOTpOoIIyBayKaTa Ha
EHEeprum M BOJaTa, a O] TOAa U MPOM3JIETYyBAaaT TEXHUKHU 3a HaMallyBawme WIH
OTCTpAaHyBa€ Ha 3arajlyBamara Ha JXUBOTHATa CpEJUHA.

n

3a pga ce npumenatr "HajgpoOpute pocranHu TEXHUKHU BO BeEKe
MOCTOEUKUTE MHCTANAMK MOTPEOHU CE MHBECTUIMK KOM Tpeba ia ce MpoIeHaT
U coopefaT €O pEAyKUMOHUTE TEXHUKM COTJIACHO KamauTeTOT Ha
MHCTaJlalljaTa M e(puKacHOCTa Ha camMaTa TEXHHMKA, YCIOBHUTE 3a HEJ3UHO
IPUMEHYBalkE BO MOCTOEYKAaTa MHCTAaJalnja.

3a na ce crpoepat nenute Ha IPPC MoKe fa ce u3BpIu npe3eHTanuja
Ha caMO €JlHa TeXHMKa WJIM MMaK MOXKE Ja ce Npe3eHTHpa KOMOWHaIlMja Of
noBeke TexHuku. [1pu openyBameTo Ha H]IT Texuukure TpeOa fa ce 3eMaT BO
003Mp mpaBWiaTa KOW IITO CE€ NpONUIIAaHW reHepamHo BO AHekc IV of
JupekTuBaTa, KAKO ¥ TEXHUKUTE KOHU LITO CE ONMUIIAHU BO OBOj fofpaTok. OBLie
Cce KOpHUCTAaT KOJKY IITO € MOXHO IOCTaHfapjHU CTPYKTypH 3a ce polmue
FEHEPaATHUOT HALPT 3a MOTpeOHaTa TEXHUKA, IOTOA [la CEé MOXKE Jla Ce U3BpIIN
copef0a Ha INOBEKEe TEXHUKW, KaKO M Ja Ce OBO3MOXM IpOLEHKaTa 3a
Haj3HayajHUTE Lenu npu jepuHupameTo Ha 3agageHnor HIT mnpeky
npekTuBara.

3a ma ce yTBpAaT cTaHJapAHUTE yCIOBH CHOPEN KOU IITO Tpeba ga oupgat
cnposefienn npuHiunute Ha HIT a kxom mrTo ce opHecyBaaT Ha MEPHUTE

YCJIOBH 3a MPOTOKOT HA BOJIYMEH, KaKO 1 KOHIHCHTPAIUCKHUOT ITPOTOK Tp66a aa
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ce W3BpIIN IEJIOCHO oOjacHyBame Ha ciefgHuBe pAeuHUIMKA (KOW IITO

NCTOTaKa CC HaBCACHU BO PG‘IHI/IKOT)I

m°/h IIporok Ha BoaymeHn: (akKo OBO]
OJaTOK HE € CIOMHAaT BO Jpyra
CMHCIIa BO OBOj IOKYMEHT), TPOTOKOT
Ha BOJIyMEH ce oOjHecyBa Ha 18
(BommyMeHCKH %) KHUCIOpOJ W YCIOBU

Ha CTaHflap/iHa cocTojba.

mg/m° KonnenTpanuja: (ako OBOj MOJATOK
HE € CIIOMHAT BO pyra CMHUCIa BO OBOj
IOKYMEHT), KOHIICHTpamujaTa  Ha
TacHUTE CYNCTAaHIUU WU MaK cMecaTa
OJ] TAaCHU CYICTAHIMM Ce OffHECYBa Ha:
CyBUTE U3AyBHM TacoBu co 18
(BomyMeHCKH % ) KHCIOPOJ BO YCIOBU
Ha cTaHAapAHa cocTojba, OHOCHO Ha
KOHIIeHTpanujaTta Ha OeH3eH co 15
(BomyMeHCKH % ) KHCIOPOJT BO YCIIOBU

Ha cTaHfiap/iHa cOoCcTOj0a.

CrangapgHa coctojba Ce oHnecyBa Ha Temnepatypa of 273K

u nputucok ox 1013xITa.
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X.1 Mepku 3a emucuu Ha npammuHA (BO hopMa HA YECTHUIKH)
Bo 0BOj fies1, TEXHUKUTE U MEPKUTE KOM IITO Tpeba J1a ce mpeB3eMaT BO BpcKa
CO CIlpevyBamk€ Ha PacHpOCTPAHYBAKETO M KAHAJIU3MPAKETO Ha MpalinHaTa
KOja ce co3faBa npu camuoT nouec. [lorpebunTe nHOpManuu KOU IITO MOXKE
Jla ce MpuKaXxaT BO OBOj KOHTECT, MOXKe UCTOTaKa jja ce nmpoHajaat u Bo bBPE®-
TEXHUKUTE KOU LITO C€ OJHECYBAT HA EMUCHUUTE IPU IMPOLECOT HA OJJICKYBAKC
Ha CypoBHHAaTa 1 BPE®-Texnukute Kou IITO ce OoqHECyBaaT Ha TPETMAHOT Ha

OTIIagHUTEC BOOH NIJIN racoBHUTE/CUCTEMHUTE Ha MCHaAIIMpame.

X.1.1 Cenapammnonn/c¢puiarep cucreMu

Bo oBoj nen Ha oGjacHyBamweTO Ha BAT TexHMKWTE ce MpaBU ONMUC HA OHUE
TEXHUKUTH KOU IITO ce yHmoTpeOyBaaT BO INPOLECOT HAa OTCTpPaHyBame Ha
npammHaTa. Kako JogaToOK Ha OBHE TEXHMKU MOXe fJa ce 3abenexu feka
ONMUCOT Ha TEXHUKUTE KOU IITO BpHIAT MPOYUCTYBAKE HAa U3[JYBHUTE I'dCOBU, HE
ce cooiBeTHM camo 3a enumuHanuja Ha SOx, HF i HCl, Tyky u 3a

OTCTpPpAaHYBAKCTO HAa NPUCYTHATA MTpAIlINHA.

X.1.1.2 HenTpudgyranau cenaparopun

OTCTpaHYBaH)CTO Ha YCCTUYKHUTC Ha IpalmnHa O] UCIHYUITCHUOT rac Cc€ BpIIH
IIPEKy LEeHTpUyraleH cenapaTop, co IOMOII Ha LEHTPU(YTraaIHO OJBOjyBakE
Ha YECTUYKHUTE O BO3AYXOT TakKa WLITO C€ BpIOM HUWBHO IpWjacnyBaaT 3a
SUIOBUTE Of] OBO] HEHTpuUyrajeH cenaparop, a IoToa ce OABOjyBaaT Off JHOTO
Ha cenapatopoT. LleHTpudyranHure cuiam Moxke [Aa ce MOTTUKHAT IpPeKy
Ha/IOJTHO HAaco4yyBame Ha NMPOTOKOT HAa racoT MpHU WITO ONMIIyBa CIUpajHa
TpaeKTOpHja Ha ABIKEHE HU3 IIINHAPUIHUOT caf] (IMKIOHCKHAOT CernapaTop)
WJIK ITaK OBa IBMKEHC MOXKCE 1a CE€ NMpEAU3BUKA NPEKY POTUPAYKHUOT HACOUYyBa4d
KOj IITO € JIeJI O OBaa celmapaTWBHA eMHMIA (MEXaHWUYKHU IeHTpU(YyrajeH

cemaparop).

"Apuar I'pag6a" Crpymuna Annukanuja 3a IPPC
HomaTok X
4/16



EdexTn

e  (PYHKIMOHMPAKHETO HA CemapaTOpUTEe MPEAU3BUKYBa IrOJEMH €MHUCHH Ha
OydaBa

e [OTpoHIyBaukaTa Ha eJeKTpUYHATa €Hepruja ce 3rolieMyBa co
MHCTANNpamke Ha JOJATHUOT POTUPAUKH HACOUyBay

e IIpM COPOBElyBamke€ Ha TMPOIECHTe KOW IITO Cce OflHecyBaaT Ha

OIPXKYBAaKLCTO HA OIIpeMaTa, MOXKE 1a nojne O 3TOJIEMCHO KOJIMNYCCTBO Ha

OTIAJIEH MaTepujall.

LenTpugyranuure cenapatopu BpiiaT nofo0Opo OJBOjyBamke Ha IpalIMHaTa BO
cllydad Kora BO3JyXOT € 03arajieH, Ho Toa Tpeba fia Oujie BO OHHME IPaHUIU Ha
HErOBO 3arajlyBam€ BO KOM HEMa Ja [OjA€ 0 3ariaByBalke Ha MalllMHaTa 3a

cemnapanuja.

IIpumenauBoOCT

Ed¢ukacHocTa BO OHOC Ha IPOYNCTYBAKHETO HA BO3YXOT KOE IITO CE BPIIXA Of
CTpaHa Ha TaCHUTE CENapaToOpd HE € AOBOJIO rojieMa 3a 1a MOXE Jia CIIPOBEJE
TaKBO IPOYMCTYBAakE Ha BO3JAYXOT KO€ IITO Ke& OAroBapa Ha Oapamara
MIOCTAaBEHU 3a COOJBETHaTa WHAYCTpUja. 3apagd OBUE MNPUYMHU THUE CE

KOPHUCTAT KaKo TpefI-cenapaTopu.

ExonomMuaHoCT
CobupameTo W OOHOBYBAaHETO Ha U3JIBOEHATa IMpalldHa CO TMOMOII Ha
cermapaTopuTe 3a MpallnHa MOXe Jia JOBEJiE 10 peiylmpaHa MoTpoIyBayka Ha

CYPOBHMHCKHOT MaTepujall.
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X.1.1.3 ®uarepu Bo opMa HA KecH

OBoj Tun Ha unTpu (PyHKUUOHMPA TaKa IITO, BO3AYXOT KOj IITO € MOJIH CO
[IpalIMHa IOMUHYBAa HA3 HUB U IIPU TOA BPIIU HaTAJOXKYyBalk€e Ha IIpallliHaTa Ha
camaTa NOBpIIMHA Ha (PUITPUTE TaKa IITO ce popMHpa Tajor Bo opma Ha
konay. PabpuKuUTE KOU LITO MOCEAyBaaT NPOYNCTYBAUKU CUCTEMHU Oa3MpaHu Ha
(punTep Kecm uMMaaT BHCOKO pa3BHEHA CIIOCOOHOCT 3a 3ajip>KyBalke Ha
MpalmHaTa, cO BOOOMYAEHO BPEJHOCT Ha 3ajpxXyBawke of 98 mo 99%, Bo

3aBUCHOCT O]] TUIIOT Ha YECTULIATE, HA MPUCYTHATA MpalllnHa.

EdexTu kou mr MIOCTUTHATH HU3 MOBEKE MEAUYMU
. caMOTO paboTewme Ha cenapaTopuTe Kou ce O0a3upaar Ha puiaTpanyja
CO moMoll Ha (QuiaTep Kecu, MOXKE Ja IpefAu3BHKa eMucud Ha OyvaBa H
3rojieMeHa NOTpolllyBaykKa Ha €Hepruja, Koja Mak ce JOJXKU Ha MajoT Ha
BHCOKHOT IPUTUCOK
J KOra ce CIIpOoBeJyBaT MPOILECUTE Ha OiP>KyBamke Ha OlpeMaTa U HUBHA
MonpaBKa, MOXKe Jla JOJA€ MO jaByBame Ha IMOrojieMa KOJIWMYMHA Ha OTMaJHU
MaTEepUH.

dunrep Kecute KO IITO BIy4YyBaaT U (PyHKIH]A KOja IITO CE€ OHECYBA
Ha COIICTBEHO IpOYMCyBame, Tpeba Taka jja ce MHCTAIMpaaT 3a fa MoXar ja
MPOYUCTYyBaaT KOJWYMHA HA BO3AyX KOj IITO Ce€ Mepu BO OJHOC Ha
cnequuyHaTa (uITep NOBPIINHA 3a BIE3EH IPOTOK KOja IITO Tpeba a ouyne
co ronemuHa He momana of 2 [Nm*(m? x min)], Taka mTo Ke MoOXe fa ce
ofipelaT KOHLEHTpaluuTe Ha 4YUCT BO3AyX. COOMpameTO, OfBOjYBAKETO H
MOBTOpPHATa ymoTpeda Ha OfBOEHATa TMpallnHa BpIIM HaMmallyBambe Ha
MOTpOIIlyBauykKaTa Ha CYPOBUHCKYU MaTepHjalu.

dunrtep Kecute ce KOHCTPYMpPAHM TaKa IITO HE MOXKAT jla W3ApXKaT
3arpeBame Ha MOBHCOKHM TeMIEpaTypH, a OBa HUBEH HEJOCTATOK OCOOEHO ce
OJlHECYBa Ha TeMIIEpAaTypUTE HA BJIAXKHUTE MCIyCHU TaCOBU KOM IITO ce OIM3y
10 TeMmIepaTpaTa Ha HUBHO KOHJeH3Wpame. MHOry 3HayajHO € f1a ce uMa BO
IpefiBUjl OBa CBOJCTBO Ha (puiTep KecuTe BO cCiyyaj fa JojAe A0 IojaBa Ha
3amyllyBakbe Ha uiaTep KecuTe Taka IITO K€ C€ OTEXKHU HUBHOTO

MIOCJIEAOBATCIHO CYHICHE W YUCTCHE, NpU MTO KakKo Iocleauna ¢
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[0jaByBalkE€TO Ha TBpAa Kopa Bo ¢uiurep Kecute. OBa [pacTUYHO Ke T'H
3rojieMd TpOLIOLUUTE KOM IITO CE€ OfHECYyBaaT Ha OJPKYBaHETO W
NOTPOILIyBayKaTa Ha €JIEKTPUYHA €HEpruja, Kako M 3roJieMyBambe Ha BPEMETO

Ha IPpOU3BOJJCTBCHUOT IIPOICC.

[TpumennuBoCT

duntep Kecute 3a OTCTpaHyBalke Ha MpalluHATa Of] U3yBHUTE IacCOBU, MOXKE
BO IIPUHIUI f1a Ce MPUMEHAT BO CUTE CEKTOPH Ha OBaa MHAYCTpPHja, a NOCEOHO
IIpU OJJBUBAK-ETO Ha ONepalMUTe KOU IITO MCIYIITAaaT TOJIEMO KOJWYECTBO Ha
npammHa (Kako IITO ce MPOolecuTe Ha: oOecrpallyBamke Ha CHIIOCHTE KOU IIITO
Ce HAMEHETH 3a 4YyBame Ha CYBHOT CYpOBMHCKM MaTepHjajl, BO ONEpaluuTe
Kajie IIITO Ce BPIIM MOATOTOBKA HAa CYpOBUHCKMOT Matepwujai). [loHekorarr Bo
BaKBUTE cllyyau ce ynoTrpeOyBa M KOMOMHHMPAHO (PYHKUMOHHUpPAKkE CO Mpef

(punTpuTe O UMKIOHHUTE.

X114 Cenaparopn Ha BJIa)KHA NPalIMHA

Bnaxuure cenapatopu (yHKIMOHMpaaT Ha TOj HayMH Taka IITO BpHIaT
OTCTpaHYBAaKkC Ha MpalinHaTa O IPOTOKOT HAa UCITYCHUTE I'aCOBU NPEKY NOIIUP
Ha raCcoT CO TEYHOCTa KOja IITO € HAMCHETA 3a TPUCHC Ha Pa3JIMIHUA NOBPIIUHA
(o6buuHo ce ymoTpeOyBa BojaTa), Taka IITO YECTUYKUTE Ha MpallnHa Ke ce
3ajijpKaT BO TCYHOCTA M IIOTOaA Ke MoxXe gJa C€ OTCTpaHAT CO HHMBHO
IIOHAaTaMOIIIHO OJMUBaKC. Bnaxxuaurte cCliapaTopu cc KJIaCI/I(bI/II_[I/IpaaT BO
pa3/indH THUIIOBU Ha q)HJITpI/I BO 3aBHCHOCT O] HUBHUHOT I[I/I3ajH, KakKoO U O

HUBHHOT Ha4MH HAa paGoTa (HampuMmep: BEHTYPH TUM (PUITEPOT).

[TpumennuBoCT

OBue cenapaTopu 3a BilaXHa MMpallIMHA ce TOCEOHO MOTOIHM 32 peAyLApakE Ha
BJlaraTa WM EMHCHHWTE Ha BIJIaXHA NpallliHa KOM IITO NPOM3JIEryBaaT Of
UCIOYCTUTE Ha IMpPOLECOT Ha CHpEej-Cylllelhe BO KOMOMHaNMja CO IMKJIIOH.
HuBHaTa npuMeHna e moceOHO 3HayajHa BO CJydaj aKO THE OBO3MOXKYyBaaT
MOHaTaMOIIIHa pe-ynoTpeda Ha CycleH3unjaTa Koja € foOneHa Kako pe3ysTaT Of

OpoucCoOT Ha INTAKHCHC.
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ExoHnoMugHOCT

Tpeba pga ce 3eme BO 003up MOTpOIIyBaukaTa Ha TEYHOCTA 3a TPUECHE WU
TEYHOCTa 3a IUJIaKHEHE Kora cTaHyBa 300p 3a onepaunuoHuTe Tpoinonu. Bo
BpcKa CO TMOTpOIyBaukaTa Ha €Hepruja, KakKo TMPaBWIO ce 3eMa JeKa
MOTPOIITyBaukKaTa Ha €Hepruja ojf CTpaHa Ha MOMAaJUTe MOTOHU KOM IITO BpIIaAT
MPOYNCTYBakh€ HA UCIYCHUTE TaCOBM CO TlIOMajia KOHIIEHTpalija Ha MpalinHa, €
3HAYUTEJIHO TorojieMa (MepeHa Ha eJUHHUIIA TPOTOK) BO OJHOC Ha
MOTPOIITyBauykKaTa Ha €eHepruja BO MOTOHUTE KOM IITO BPIIAT MPOUYUCTYBAH-E Ha

MIOroJIcMU KOJIUYINHHA CO ITPOTOYHA ITpallliHa.

X.4 Mepku 3a oTHagHAa BOAA O NPOLECOT

X.4.1 Bojara ynorpeéena Kako CypOBHHCKH MaTepHjall
Bojiata e MHOTY BaskeH CYpOBHHCKH MaTEepHjall BO IpajieskHaTa WHIYCTPHja, HO
KOJIMYMHKTE HA yIOTpeOeHa Bojla BApHPAAT Pa3IMIHO Kaj pa3inyHi CEKTOPH 1
nporecu. Bogara Koja mTo ce 1onaBa JUPEKTHO BO GeTOHCKaTa M achanTHaTa
cMeca He pe3yJTHpa KOH CO3[aBaie Ha MpOOJIeMH CO OTIajHaTa BOja, Taka
IITO OBaa BOJa MOCIEAOBATENHO WCIApyBa BO BO3AYXOT BO (pa3uTe Ha
npousBojcTBo. OTmajgHaTa Bojia Ofl MPOLECOT BO TJIABHO Ce TEHEpUpa MPEKY
HCIYIITakhe Ha MaTepud W HUBHOTO CYCIEHAMPale BO TEKOBHATA BOJA 32

BpeMe Ha pa3jauyHuTe pa3u Off IPOU3BOACTBEHUOT MPOLEC.

X.4.2 Bopa koja mTo ce ynorpedyBa Kako peareHc 3a

YUCTECIHC

Bopara ce kopucTu 3a fa ce U3BpIIM YUCTEHE HA MHCTAJalujaTa, OCOOEHO BO
OHME [IEJIOBM Kajieé IITO Ce BPIIM MOATOTOBKAa Ha CYPOBMHCKM MaTepHjal |
NOTYp BO JIO3€pUTE M NpU caMaTa paboTa Ha MHCTajdanujata. Yucrewmerto e

onepaunja BO KOja mTO €€ KOPHUCTH IIOTOJIEM [CJ O PpacCIloJoXKIInuBaTa
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KOJIM4YMHAa Ha BOJa, KOja IITO 1MOTOAa CC Hpepa60TyBa OMHOCHO CC TpETHUpPA TaKa

IITO MO2KE 1a CE yHOTpe6I/I ImoBeKe maTu 3a BpEMC Ha IMpoOUCCOT HAa YUCTCHLC.

X.4.3 IIpuuMHNTE M pelIeHnjaTa KOU ITO ce HYyJaT BO NpaBel
HA pPelyKIHja HA €eMHCHHUTE M MOTPOUIYBAYKATA HA OTHAJHA BOJA

BO NIpOLEecoT
[MpuurHUTE 32 TpeTHpamke Ha UCYCTHTE HA BOJA OJ MPOM3BOICTBEHNOT MPOIIEC
ce OJHecyBaaT Ha HaMallyBakeTO Ha TMOTpOIlyBayKaTa Ha BOla © Ha
peanm3upameTo Ha MUHUMAJHM EMHCHM Ha OTHajHa Bojia Koja IITO
mpom3JIeryBa ojf MPOU3BOJICTBEHHUOT MpoIiec. 3a fla ce MOKe Ja ce peanu3npaar
MPETXOMHO HaBEJICHUTE IIeJIM, BO MPOM3BOAHHUOT Mpoliec Tpeba aa ce BKIydyar
TpeTMaH CHUCTeMU 3a MpepaboTKa Ha OTMaJHaTa BOja, Kako W Jia ce MmpeB3eMaT

COOJIBETHU MCPKHU 3a OHTI/IMI/I3aHI/Ija Ha OBUC UCITYCTH.

X.4.4 Cucremu 3a TpeTMaH HA OTHIAJHUTE BOIH
IToTpeGHuTE MHPOPMIMUTE KOU LITO CE BO OBOj] KOHTEKCT MOXKAT fia ce HajaaT
Bo BPE® kom mTo ce opHecyBaaT Ha BOOOMYACHUTE CHCTEMHU 3a
TpeTMaH/MEHaPHE CO OTHAJHATA BOJla U OTIAJHUOT rac Ofi CEKTOPUTE Kaje
LITO CE€ OfIBUBAAT XEMUCKUTE PEaKIUN.

TpeTman cucteMu 3a OTIagHa BOfIa Of] TIIABHUOT MPOIIEC:

CegumentanuoHnoT mpomec (HarajnoxyBame): OBOj mpouec mMma 3a Iea ja
W3BpIM ONicJyBalkbe Ha [BPCTUTE 4YECTHIM Off BOjaTa CO TOMOII Ha
rpaBUTanoOHNTe cuiu. KOHCTpynmpaHW ce pa3lIMyHM BUIOBU HA CemMapanuoHU
pe3epBoapu WM pe3epBOapW 3a TaJOXKeme KOW INTO MOKAT J1a WMaatr

IIpaBoaroJiHa, Kpy>kHa WiH JlamejiapHa popma.

®unrpammja:  I[Ipouecor Ha ¢uiaTpanmja BKIydyBa cemapanuja Ha
CYCHEHIUPAHUTE LBPCTU YECTHUIM Off TEYHOCTA TaKa IITO BPIIU MPONYIITaHE
Ha CycClleH3WjaTa HU3 TMOPO3E€H MEJUyM KOj IITO TU 3aip>XKyBa IBPCTUTE

YECTHIIM, a ja TPONylITa Ha BofgaTa. PUnTpuTe KOU LITO OBJIe ce ynoTpeOyBaaT
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ce Off THNOT Ha: MAJIAOMHCKO TPOYUCTYBAukKyd (UITPH, (PUITEP Hpecu u

pPOTAIIOHA BaKyM (PUIITPH.

X.5 HajnoOpn [ocTanHu TeXHMKH 3a YHOpaByBame CO
eMHCHATE BO JKHBOTAHATA CpPeAMHA KOH IPOM3JIEryBaaTr oOf

0eToHCKHNTE 0a3mn

Enepruja

EneprerckaTta moTpomyBayka 3ajjaBa HajroJeMu MpoOJieMd BO MHAYCTpHjaTa
3a MPOU3BOJICTBO Ha OETOH. YHoTpebaTa Ha €HEpruja Npy IPOU3BOTCTBOTO HA
OCTOH 3aBUCH OJf COCTAaBHHTE KOMIIOHEHTH Ha OETOHOT — IIECOKOT,
u3pOOEHNOT KaMeH, M BojaTa — KOM IITO HeMaaT TrojieMa eHeprercka
notpoimyBauka. OHaa eHeprumja Koja IITO ce ymnoTpeOyBa 3a BlEYEHE Ha
MECOKOT U 3APOOEHUOT KaMEH T'M Mojpa30dupa €HEepreTCKUTE BPEHOCTH KO
mTo u3HecyBaaT otnpmirka okoiy 40,000 u 100,000 Btu (bpurancka TepmanHa
elMHNIa) Ha TOH cypoBuHa. LleMeHTOT mpeTrcTaByBa okomny 12% opn BKymHOTa
COApXKMHA Ha OETOHOT a ce cMmeTa fAeka KoHzymmpa 92% op BKynHaTa
€HepreTcKa NOTpolIyBayka BO OJHOC Ha OETOHOT, 3a pa3iIMKa Of] IECOKOT Ha
KOj mTo ornaraat nopg 2% u 3ApoOEHUOT KaMEeH Ha KOj oTnaraat nopg 6% of
LEJIOKYIHATA NOTPOIIyBayKa Ha €HEPrHja.

YnorpebaTta Ha nenes Npu NPOU3BENYBAKLETO HA OETOHOT 3aluTenyBa 44
TpuinoHn Btu 3a rogumHata eHepreTcka mnorpuryBadyka BO CoefMHETUTE
Hpxasu. Co 3roneMyBambe Ha CYyIICTUTYTUBHUOT OIICET Ha IemnenTta of 9% no
25% w™moxke pa ce 3amTefgaT aogaTHUTEe 75 TpunmoHu Btu eHeprercka
NOTPOIIyBayKa.

Emucun Bo Bo31yx

Bo npousBofcTBeHUTE MpollecH Ha OETOH ce reHepupaaT 3HayajHU KOJUYUHU
Ha 3arajlyBaukd €MUCHUM BO BO3[yXOT. HajBupnuBa ofi cuTe OBUE €MHUCUU €
BCYIIHOCT €MHCHjaTa Ha IMpallMHa BO BO3AYyXOT. IlpammuHa ucroTaka ce
EMHTHpa MpU NMPOU3BOTCTBEHUTE MPOLECH Ha OETOH, KAKO W NPHU HETOBUOT
TpaHcnopT. M3BopuTe Off Kajie IITO HAjMHOIY CE€ BpIIM OBaa €MHUCHja Ha

[palirvHa ¢€ OJHECyBaaT HA IICCOKOT U arperature, OGHOCHO IIpU MUHCPAJTHUOT
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TpaHcgep, CKIagupameTo (epo3WjaTa Ha KYMOBHTE MaTepujal 3apajiu
BETEPOT), HATOBAPYBAKHETO HA CYPOBUHUTE BO MUKCEPOT, KAaKO U TPAHCIIOPTOT
Ha 6eTOHOT (IpalmHaTa Koja MTO ce KpeBa oj HeacalTUpaHUTE MATHIITA).
Emucunte Ha mnpammHa MOXe [a ce KOHTPOoJMpaaT CcO IOMOLI Ha
paclpcKyBameTO Ha BOJaTa, 3arpajyBame, NMOKPUBHBAHKE, MOCTABYBAHKE HA
3aBECH U OKPUBaKkE HA MEJTHUYKUTE Ja30BH.

JIpyrure 3arajyBauykyu €MHUCUU BO BO3/1yX OJf MPOU3BOTCTBOTO HA IEMEHT
1 OETOH MPOMU3INIETyBaaT Off COTOPYBAKETO HA (POCUITHOTO FOPUBO KOE IITO CE
KOPHUCTH BO CAMUTE NMPOLECH M KAaKO TPAHCIIOPTHO FOPUBO 32 TPAHCHOPTHUTE
cperctBa. CTpareruure 4YMja IITO Led € Ja ce W3BPIIM peAyKlyja Ha
CylaypHUTE €MHUCHM BKJIydyBa M ynoTpeba Ha CypOBMHCKM MaTepHjad KOU

LITO UMAaaT HUCKA COAp>KUHA Ha cyadyp.

3aranyBame HA BOAaTa

Cnopen Richard Morris on Hamwonamnata Acomujanuja 3a MeIlaH
0eTOH, BOoJlaTa 3a UCINKUPAKE U YUCTEHE KOja IITO O MPOoIecoT uMa Brucoka pH
BPEHOCT MpPETCTaByBa €fHa OJf MOBEKETO EKOJOIIKH TMpallalkba KO IITO Ce
OJIHECYBaaT Ha MHAYCTpHUjaTa 32 MPOU3BOTCBO HA OETOH.

Kaj onme ¢abOpuku BO uymja IITO NPOLECHA OINpPEMA CE BKIIydyBaaT
MEeYKNTE, OTMAHATA BOJIa Off MPOILIECOT HAa YHUCTEHE HAa ONpeMaTa BOOOHUYeaHo
ce MCIyLITa BO JaMU 3a HEJ3MHO CKJIQJUpame Kaje WTO UBPCTUOT OTHaJ Tpebda
na ce Haraimoxu. Ce Oapa ga morojaemMuoT fAen of (aOpuKHUTE IMOceayBaaT
Np>KaBHU TO3BOJIM 32 MCMYIITalkhe HA OTMaHaTa BOJa, KOM IITO ce OOMBaaT Off
IpxaBata. [lokonky pH BpegHOcTa 3a OBaa OTHajHa BOja € MOHMCcKa of 12,5
TOorall Taa HE Ce CMeTa 3a oOmnaceH 3arafgyBauku matepujan. OpnpeneHu
KOJIMUeCTBa Ha BpaTeH OETOH OJf OBHME WCIYCTH MCTOTaKa ce CKJajiupa BO
OJIpEJIcHU jaMu 3a TaJOXKEHE 3a Jja MOXKe Jla ce M3BPIIM HErOBO M3MUBAKE U
MOBTOPHO Bpakawe Ha arperatute. [TO3UTUBHMOT acmekT BO OJHOC Ha OBa
npaiiambe ce OffHecyBa Ha TOa IITO MHOTY HOBM (aOpuku 3a popMUpame Ha
OeTOHCKa MelllaBMHa W3BpIIWIIE peayKija Ha yrnoTpebata Ha Bofa BO
MOCJeTHUBE HEKOJIKY TOJMHU TMPEKY COOMIBETHO pelllaBalke Ha MpallamaTra 3a

HUCIIYCTUTC Ha OTIIaJJHA BOJa U CYBUTC YCIIOBH BO HCKOU PCTUOHU. IToBekeTo (01
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KOMIIAQHUUTE T UMIUIEMEHTUpPAaT KOMIUIETHO 3aTBOPEHUTE WHTETPUPAHU
CHCTEMU.

ITokpaj OuMrieqHOTO 3HAYEHE KOE IITO T'M MMaaT HCIYCTUTE Ha
oTnagHaTta Bopa, Hammonamnata Acouujanmjanyja 3a MellaH OE€TOH HeMa
pPa3BHEHO CTaHAApAM 3a WIEHKUTE KOMIIAaHMM BO OJIHOC HA TPETMAaHOT 3a
UCIYCTUTE Ha OTHAjIHA BOJA, Kajie LIITO Ce BKIIyUyBa U 3rojieMyBambe Ha OpOjoT
Ha KaMHUOHM M MEJIHUYKH ja30BH HA MECTOTO Kajie WITO ce rpaau dadpukara.
IIponenypure ce pa3BuBaaT oOj KOMIaHHWja A0 KommaHWja. Bo moBekerto
00J1aCTU, €KOJIOUIKUTE Peryjaldyd I'M AUKTUpaaT MPOUEAYpUTE KOU IITO Ce
3HaYyajHU 3a TPETMAHOT Ha OTNajgHaTa Boja. Bo moBeKeTo ypOaHU CpejuHH,
BOJlaTa 3a M3MHBame (Ha MIMHOBHTE) MOYECTO MOpa jla ce coOupa W Jia ce

TpeTUpa Uiy Jja ce UCIyIITa HagBop of paOpukara.

IBpcT oTnan

Enen o pakTHTE BO ICHEIIHOTO CO3/laBakh-€ Ha LIBPCTHOT OTMAJ Of] CTpaHa Ha
uHAycTpujaTa € (akTOT jJeka OETOHOT € HajrojieMaTa W HajBUAJIMBATA
KOMIIOHEHTa BO KOHCTPYKIMOHHOT  OTHAfl, KakKO U OTHAAOT KOj IITO
NpOU3JIEryBa Of] ypUBaWkeTO Ha cramOeHuTe KOHCTpykuuu. Ce cmera fexka
06eToHOT 3ema 67% oj Macata Ha LEJIOKYMHHOT OTMaJ KOj WITO joara of
KOHCTPYKIIMOHUOT OTMAJ], KAaKO U OTHAAOT KOj IITO MPOU3JEryBa Of
ypUBamEeTO Ha cTamMOeHnTe KOHCTPYKIuHu (53% BO OgHOC HAa BOJIYMEHOT Ha
[ETOKYMHIOT OTHaj), a caMo 5% MOMEHTAJHO PEIUKINPAHO KOJIMYECTBO Ha
O6eToH. Penuknupannor OeTOH, HajBeKe ce ynoTpebyBa Kako CYICTpaT 3a
u3rpajgda Ha aBTOMATH WJIM KAaKO YKCTa CYICTaHIMja 3a TMOMOJIHYBakhe Ha
AynkuTe okoiy 3rpagute. Koisiky noBeke ce MOMONHyBaaT AYNKHUTE, Kajie LITO
ce BKJIy4yBaaT W CHElHjaJu3upaHUTE MOCTPOjKU 32 KOHCTPYKIMOHUOT OTIA/,
Kako M OTHAfiIoT KOj IITO TMPOU3JEryBa Off YPUBAHETO Ha CTaMOEHUTE
KOHCTPYKIIMU, TOJKY TPOLIONUTE 3a OETOHCKUTE HUCIYCTU Ke ja 3rojieMar u
MHOTY TOBeKe OETOHMpPAHMTE OCTAaTOUM Off YPUBAKHETO HA CTaMOEHUTE
KOHCTPYKIIMM Ke OupjaT  pemnpolecupaHd NOBTOPHO KakKO arperata 3a

acqf)aJITI/IpaH)eTO Ha nmaTumTaTa WM 11aK 3a CJIM4YHa YHOTpeﬁa.
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BeToHCcKMOT OTHaj, UCTOTaka, MOXKE MOBTOPHO Jla ce yHoTpeOu Kako
KOHCTPYKIIMOHEH MaTepHjall 3a rpajiclke Ha HOBAa KOHCTpyKuHja. [oaro Bpeme
NaplyjaIHUTE KOJIMYECTBA Ha OETOH KOU IITO ce€ TOBapeje Ha TPAHCHOPTHUTE
KaMUOHU NPEU3BUKYBaje rojeMu NpodieMu BO OHOC Ha HUBHOTO OfljIarame.

dabpukuTe 3a Memlakbe Ha OETOHOT IMOCTABWJIE MHOTY MHOBATUBHU
pellieHrja HU3 TOAMHUTE KO IITO MMaaT 3a LEel Aa o n30erHaT KPEeupameTo
Ha OTNAJOT — KaKo IpUMEp 3a TOa CIYKM caMaTa yrnorpeda Ha KOoJIu4yecTBaTa
of OeTOH KOM IITO Ce€ HaMEHeTH 3a MOBTOPHO Ipoliecupame, 3a
MPOU3BElyBalkbe HA OETOHCKHU MOTIOPHHA OJIOKOBU WIIM NMaK OETOHCKU OJIOKOBH
3a mojen0a Ha aBTONATUTE, WU MaK 3a U3MHUBAKE HA HECTAJOXEHUOT OETOH
Taka IITO Ke MOXKE fla ce BpaTaT KOJMYecTBaTa Ha CypOBHOT arperar 3a ja
MOXe THe IMOBTOPHO fa ce pe-ynorpebar. Bo mockopo Bpeme, mocroju
MHTEH3MBEH Iporpec Ha O€TOHCKaTa TEXHOJOTWja €O KOja IITO Ce BpIIU
penyuupame Ha OBOj ornaf. JocranHu ce oHME OETOHCKH AOAATOLM KOM IITO
ro YyCHOpyBaaT CTajlOXyBalkeTO Ha OETOHOT TOJKY €(EeKTUBHO IITO
HapUyjaTHOTO KOJIMYECTBO Ha OETOH MOXKe Jla ce JOHece HOBTOPHO BO
(paOpukara 3a MOAroTByBake Ha OETOHCKATa MEIIAaBUHA U []a CE 3a4yBa IIPEKY
HOK WJIM NIpeKy BUKEH/IUTE, a IOTOA Jla Ce peaKTUBUpa 3a Heropara ynorpeoa.

Bo onume ciydan Kajie ITO € BO3MOXKHO YIIOTpeOyBame Ha UCIYIITEHNUTE
OETOHCKM KOMIIOHEHTH HAaMECTOTO HCTYPEHHOT OETOH 3a OETOHUpame, ce
OTBapa MOXHOCTa 3a MWCKOPHCTYBalb€ Ha IIpEeJHOCTa BO BpcKa CO
reHepUpameTo Ha OETOHCKUOT oTnaj. OBAe MoXe fia ce U3BPIIN MPOIeHKA Ha
KOJIMYECTBaTa Ha PacloJIOKIUBAOT MaTepHjall, a c€ UCKOPUCTAT JIOCTAIHUTE
MaTepHjalii cO UCTUBPEMEHA KOHTPOJa Ha YCIOBHUTE Kaj MPOM3BOTCTBEHUTE
IpollecH Ha UCNyIITEHUTe OeTOHCKM NpoAykTu. Ilpm pusajHupameTo Ha
KOHCTPYKIIMUTE, TOBUCOKA I[BPCTUHA HA MaTEpHUjaJOT MOXE Jja ce NMOCTUTHE U
co ynoTpeOyBame Ha MoMalKy Marepujan. Hanpumep, 6a3udHHOT CHCTEM Of
CyIepHOpHa sUjHa KOHCTPYKIMja TM 3aME€HyBa THUINHWYHUTE SHAOBU HAIpaBEHU
OJ] UCTYpEH OETOH €O Toa LITO ynoTpedyBa caMO TpPeTUHA Off KOJTMYECTBOTO Ha
0eTOH Koe LITO ce ynoTpeOyBa MpU KOHCTPYHPAHETO HA TUIMUYHUTE SHUIOBH.

ITocTon MOXKHOCT Ja CC U3BpHIM IMOBHUMATEIIHA KOHTPOJIa BP3 MCIYCTUTEC Ha
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OTIaJHAa BOfa Kaj LEHTPAIM3UPAHUTE MOCTPOjKU 3a MPOLECUpPABE Ha

HUCIIYCTUTE Of1 6CTOH, OTKOJIKY Ha CaMOTO MECTO.

[TocTon u gpyr UHTEpECEH TPEeH | Kaj MPOLECUTe KO IITO UMaaT 3a Lell
lla TO MUHUMU3MpAaaT T€HEPUPAHETO Ha OETOHCKMOT OTHAf, a TO] TPEHJ ce
OflHECYBa Ha MjeaTa 3a [AM3ajHUpPAkE Ha TPajie>kHU MOCTPOjKU KOU IITO Ke
MOKaT fa MpOu3BeAyBaaT pe-ynoTpeOinB OETOH, OMHOCHO OETOH KOj IITO Ke
MOKe MOBTOPHO fa ce ynoTpeOyBa. Hanmonannarta Acounmjanyja Ha O€TOHCKHA
suiapy pabOTH HA MPOEKT 3a CO3/jaBalbe Ha Me'yCeOHO COCTaByBauKM OJIOKOBU
KOM IITO C€ OfJINKyBaaT cO crnenu(uyeH [nu3ajH KOj WITO BKIJIy4YyBa HHUBHO
NOBTOPHO pe-ynorpedyBame. Mako oBue crnenuuyHO Au3ajHUpaHu OJIOKOBHU
HE Ce CeyIITe MyIITEeH! Ha Ma3apoT, BAKBUOT TUI HA pa3MUCIyBakEe BO CMUCIIA

Ha IN3aJHOT, IPETCTaByBa rOJIeM YE€KOp Hampeq.

IIpamama Kou ITO ce OHeCYBAAT HA 3aLITHTATA HA 3a]]PaBjeTo

Kaj mpouecute kage mrTo ce padbotu co OETOHCKM cMecu Tpeba jja ce oOpHe
BHUMaHUE Ha BHCOKaTa ajlkajlHa CpefluHa Ha OETOHOT Koja IITO MOXeE fa
npean3BUKa MpoOjJeMn Ha KoxXKaTa U KaKo MOCNeNIilla Ha BaKBOTO BIIMjaHUE BO
oBHE Ipouecu Tpeba [a ce IpeB3eMaT COOABETHM MEPKHM 3a 3allTUTa Ha
KOXaTa Ha BpaboTeHuTe. Kako MpeBEeHTHBHHM MEpPKHM MOXKAT fla ce HaBejaT
KOPHUCTEHETO Ha TYMEHM paKaBHIM, YA3MU U COOIBETHA pabOTHUYKA OOjeKa
KOHU IITO MPETCTaByBaaT TUMMYHO KOPUCTEHHU IPEBEHTUBHI MEPKH.

BeToHOT, MO HEroBOTO CTBpJHYBamE€ BO TIJIaBHO € 0Oe30efleH U He €
omaceH IO 3ajpaBjeTo Ha JyfeTo. Bo 6eTOHOT ce pofgaBaaT pa3HH XeMHUKAJINU
3a MojoOpyBamke Ha HErOBUTE CBOjCTBA KaKO MOCIEAMIA Ha Op3MOT pa3Boj Ha
TEXHOJIOIIKUTE MPOM3BOTCTBEHM Mpolecu 3a O0eToH. Tue ce BO mpaBeln Ha
CIpOBeAyBame Ha MOfoOpa KOHTPOJIa HajJ IPOM3BOTCTBEHOTO BpEME,
IJTAaCTUYHOCTA, BOJYMEHO3HOCTA, BOJieHaTa COApXKWHA, OTIOpPHOCTa KOH
3aMp3HyBam€, IBpPCTMHATa M OojaTa Ha OETOHOT. ATEHCUTE WU TMaK
CYIICTaHIIMATE KOM IITO ce JofaBaaT BO OETOH cMecara 3a JoOMBame Ha cynep
NJaCUYHU CBOjCTBa, NpHM IITO BKIy4YyBaaT XEeMHKaJIUM KakKoO IITO Cce

cyadoHupanuTe MeJaMuH—popMaexuau U - cyJcdoHupaHu  HadTaleH
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opmangexuy konaeHzatu. CMmecuTe BO 4Mj LITO COCTaB BJIETYBa BO3AYXOT
(pyHKIIMOHMpAAT MPEeKYy MHKOPIOPUPalkEe Ha BO3JYyXOT BO OETOHCKATa cMeca Co
IITO C€ CO3/laBa OTMOPHOCT KOH TEMIIEPAaTypHUTE MPOMEHHM KOU IITO C€
OflHECYBaaT Ha LMKJIYCATE Ha 3aMp3HyBame- TONEHE U T'M MOJoOpyBaar
LEJIOKYITHUTE CBOjCTBA HA OETOHOT. OBue popatouy, BOOOMYEHO, ce
fofaBaaT Ha EMEHTOT, Taka MITO OETOHOT Off OBO] TUN € UCHTU(UKYBaAH CO
oykatra A (Tum |A). OBue MaTepwjajay BKIyYyBaaT pa3jinYHU THIIOBH Ha
HEOPraHCKU COJIM (COJIM Off iPBEHaTa CMOJIa W COJIM Ha CyJpOHUpPAH JINTHWH),
3a€HO CO JIPYTM TOCOMHMTEJHU XEMUKAJIMM KaKO IITO Ce alKajdHU OeH3eH
cyagOHaTH U METUII-ECTEP- IEPUBUPAH KOKAMUJ] INETAHOIAMIH.

3apaju eHeUTHNOT JIn3ajH Ha OeTOHCKAaTa MEIIaBHHA IOCTOM NMPUYMHA
3a UCOYIITAaKkE Ha MaJM KOJMYEeCTBA Ha (POpPMAJIEXUIHA TacOBU M TaCOBU Off
IpyTu XeMUKaJuyd BHATpPe BO CTaMOEHUTE MPOCTPUU 3apajii MPUCYCTBOTO HA
BaKBUTE XEMUCKH IOAATOIM BO OETOHOT. 3a 3kKajl, HEBO3MOXHHU ce OOUINTE O
MPOU3BONIUTEIUTE HAa OETOHCKUTE CMECH Jla C€ MO3HAaT TOUYHHUTE XEeMHUKaJIUu
KOM IITO T'M KOPHUCTAT KaKO JO0jJaTouu BO OeTOoHcKaTa cmeca. AcgaiaTHO
UMITPETHUPAHUTE EKCINAH3MOHW TOJIHUTEJIM, HEKOTrall Ha TOBpPIIMHATA Ha
TEHKUTEe OETOHCKM IUJIOYM HaHEeCyBaaT COOJBETHM areHCH KOW IITO TO
penyuupaaT uCHapyBalkbeTO Ha BOjaTa, CIENUjaHu Macjia 3a OETOHCKUTE
MaTepujalid ¥ OffpelicHN MaTepujasi 3a 3amevaTyBambe U TPeTMaH Ha KPajHHOT
MpOU3BOJ, KO] € BO (popMa Ha TEXHKM OETOHCKM IUIOYM M sujgoBu. OBue
NOJaTOLM MOXKE fia MPeAn3BUKaaT 3JPAaBCTBEHN MPOOJIEMH Kaj HEKOM Jyf'e KOH
IITO CE OCTEJIMBU HA XEMUKAJIUU.

BeroHckuTe TOMOBM W SHOBM KOM IITO COApXKAT BJilara MoOXKaT [a
IpeAn3BUKaaT II0jaBa Ha MyBJa, KOja IITO MOXKE fa NPEAU3BHKA CEPUO3HU
3[paBCTBEHHM MpPOOJIEMHU Kaj JyreTO OCEeTIMBO 3ApaBje. OOMYHO MOCTOjaT JBa
W3BOPM HA Bllara BO OETOHOT: Bjara Koja WITO foafa Ofi OKOJIHaTa MOYBa Ha
OETOHOT M Bllara Koja IITO jfoafa o BHaTpelIHaTa CTpaHa Ha NMPOCTOPUUTE U
ce KOHJIEH3Wpa Ha JIajjHaTa MOBPIIMHA Ha OETOHOT. 3a Jla ce eNMMHUHHpAAT
MPETXO[JHO HaBEJIeHUTE NpUYMHHM, Tpeba fma ce o0e30enm apoOpa ApeHaxka
OKOJIy OeTOHCKaTa KOHCTPYKIFja, OTTIOPHOCT KOH Bjara Wi BOJOOTIIOPHOCT

Ha HAJBOPEIIHUTE KOHCTPYKIMOHU OETOHCKM SHIOBH TIPEJ Jila Ce CIPOBEJe
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HUBHOTO MOJIHEHE U POPMUPAE, TOCTABYBAKE HA CII0] Ol U3]POOECHH KaMema
MO/ TEHKUTE GETOHCKU TUIOYH ( ¥ aKO € MOXKHO 3allITUTEHH Of] GETOHOT CO CIIO]
OJ] Iecok). 3a ja ce peAynupa apuHATETOT Ha GETOHOT KOH KOHJICH3UPAHETO
Ha BOJla Ha HEropaTa IMOBPIIMHA, CE BPIIM HErOBO M3oiupame. Bo ceBepHuTe
3eMjU Kajie IITO MMa NOHUCKM TeMIlepaTypH, Ha HAaABOPEIIHATA MOBPIIAHA Off
OETOHCKUTE KOHCTPYKIMOHU SHJOBHM WJU TOJ, OCTOHCKUTE TEHKM IJIOYHU Ce
HaHeCyBa BIIBpCHAaTa MeHa Koja IITO MMa 3a LeJl fia ja 3a4yBa BHATpelIHaTa
TemMnepartypa Ha OETOHOT Ha OJpEefeHO HHMBO 3a Ja He fAa [Jojie A0
KOHJleH3upame Ha Biarata. Co NOCTaByBam€ Ha COOBETHA M30Januja Of
BHATpEIIIHATa CTpaHa Ha OETOHCKUTE SUIOBH U IJIOYM CE BPILHM CIIPEUYyBahE HA
BJIaraTa jia fionpe o OETOHCKTa NOBpLIMHA. Bo jyxHuTe 3eMju, Kaje mTo uMa
MOroJieM NPOLEHT Ha Biara 3allTATaTa Off MyBJla M Bilara Ha OETOHCKUTE

KOHCTPYKIHUHU € IMTOOTCXKHATA.
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