5YOIBENbHUNA
KOMIIEKC




byaiBensHUN KOMMMEKC — Le caMOCTIMHa ranysb
NPOMMCIIOBOCTI, AKa € 6a30t0 A5 €KOHOMIYHOro
Ta HAYKOBO-TEXHIYHOIMO PO3BUTKY BCIX CKNagoBUX
€KOHOMIKU OepxaBu. PiBeHb PO3BUTKY
OyoiBHMUTBA  CBigYMTb NP0 E€KOHOMIYHWUI
PO3BUTOK KpalHW Ta PIBEHb XUTTHA Il HACEMEHHA.

Komnnekc cknagaetbca 3 NPOMUCIIOBOCTI
byniBenbHUX MaTepianis i BNnacHe byaiBHMUTBA



CTpyKTypa byaiBenbLHOro

KOMIMJIeKCy

BYJIIBEJbHUN KOMILJIEKC

T

|

IMPOMMUCJIOBICTbD BYAIBEJIbHUX MATEPIAJIIB

BYAIBEJIbHE BUPOBHUIITBO

A

A

HNPUPOJHI MATEPIAJIN

IITYYHI MATEPIAJIN

Y

Kam’ani

rpaHiT

" MapMyp

* BaITHSK

= TabpaiopuT
= rabpo T1a iH.

IIunoma-tepianu

* KepaMiyHi (1lera, IIMTKa, TpyOu, Yepenuiis Ta iH.)
= B’sDKyui (Kpeiina, BammHo, Trifnc, eMeHT Ta 1H.)
= 6eronHi (O0eton 3bK)

° JIOIIKH
o QaJIKA

= a30ecroueMeHTHi (mudep, TpyOoH, naHeni)
* i1 (CKIIO, mmanepu, GpapOu, JiHOJIEYM Ta 1H.)




byniBenbH1 Marepiaiay MiapO3AUISIOTh Ha IPUPOJIHI 1 IITYYHI.

Jlo nmpupoaHux OyaMareplaiiB BIAHOCATHCS MPUPOAHI KaM'sHI
marepiaim. Ile Marepianu 1 BUpoOM, OTpUMaH1 3 TIPCBKUX IMOpin Oe€3
3MIHM 1XHIX OCHOBHHMX BJIACTUBOCTEH: IIICOK, IpaBiii, OyTOBHH KaMIHb,
rpaHiTH, MapMypH, 6a3aisTh. IX 100yBaroTh y Kap'epax abo Imaxrax.

IIpencTaBHUKOM IITYYHUX OYAIBEIbHUX MaTepialiB € BsKydl. B'sokydl —
1€ TaKl MaTeplaiu (IIepeBaKHO MOPOIIKOBI), SIK1 IIPH 3MIIIAHHI 3 BOJIOKO
a00 1HIIOK PIAUHON, JAIOTh INIACTUYHY MAacy, M0 MNEPETBOPHOETHCS
3rogoM (y pe3yibrari (P13UKO-XIMIYHHX IIEPETBOPEHb — Tiaparaliii,
T1Apod13y, KpucTaii3ailli, mojaiMepu3allii) y MiliHe KaMeHEeNnoa10He TLIO.
[{r0 BJACTHUBICTh BUKOPUCTOBYIOTH JJIsl TOTyBaHHS O€TOHIB, Oy/I1BEJIbHUX
PO3UYMHIB, IITYYHUX KaM'SSHUX MareplaiiB, BUPOOI1B 1 KOHCTPYKIIIH.



Po3mileHHA ranysen
NMPOMMUCNOBOCTI OyaiBENbHUX
MaTtepianis

OpieHTarlisi Ha CAPOBUHY

OpieHTalris Ha CIIOKMBayYa

* Kpeiiia ITomnicces, JloHenpKo- | * 1erna e HaWOLIBIII MicTa, OOJIacHI
JIHimpoBchKa 3amaguHa LEHTPH

* BaITHO XMmenpHUIbKA, BiH-HUIBKA, | *  a30ecTolie-MeHTTHI | © Kwuis, Kpamaropcek,
JIbBiBCBKA 0071 BUPOOH bamaknes

* [[EMEHT AMBpOCIiBKa, bamak-nes, | « 6eton 1 36K * HalOUIBIII MicTa
XapkiB, Kpuswuit Pir,
Kawm’gHernib-
[MominbChKUit.

. oyniBenbHa | XapkiB, KwuiB, CIlOB’SIHCBK, | * CKJIO . KoctantuniBka,

KepaMika CrnaByTa Jlucnuancek, Kui

(nnutKa, TpyOn)




KITACUODIKALIA B'SIAKYUHUX:

MosnnikoHOeHcAiMH1

I'ippaTaninmui (nonmimMepiszaninHi)
EjsleMeHnT
[loeir- | I'igpae | Heopra- | Opra- | Heopra- |Opraxiu =
pPsH1 | -JiuHi | HiuH] HiuH] HiuHi Hi- opraHiy
Hi
I'incoe | I'igpas | I'simHa BiTyMm | PosumHHe | $eHOoNn- | KpeMHin
i -JIlyHe OsoroT CKJIO 1 bopma- -
BannHoO | BanHO b B'sIXydl |JbOerin | opraHiu
noeir- | lemMeH- Ha MOTIo Hi H1
psHe TN OoCcHOB1l |Enokcmu-| cMoam
oHl
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ligparanivii — yci TpaauuidHi B'sSKy4i Marepiaaum, 1o
TBEPAIIOTH MMicJA 3MIIIAHHSA 3 BOAOI0.
IoBiTpsAHI — 31aTHI TBepAiTH, MiABMINYBATH i 30epiraru
MIIIHICTH TIJIBKH HA MOBITPI.
I'igpaBiaiyHi — TBepAilOTb, NIABHIIYIOTH 1 30epirarnrb
MIIIHICTH HE TUILKH HA MOBITPi, ajie ¥ y BO/I.

KoaryasiniiiHi — B'sI3Ki, 110 NPeACTABJIANTH CO0010 KOJIOIIHI
cUCTeMM 1  TBEepAilOTL 32  PaAXyHOK  KOAryJsaUiifHOIO
CTPYKTYPOYTBOPEHHH.

IHogikoHaeHcalmiiiHi — B'"A3KI Marepiajgu, IO TBEPAIKOTL Y
pe3yJbTaTi NPOTIKAHHA peakuii mojgiMepu3sailii 1 moJiKoOHIeH calrii.

B'aA3ki 3 ApilOHUM HaNMOBHIOBaYeM (IiCKOM) JaK0Th OylaiBebHI
PO3YMHM, Y CyMilli 3 APIOHUM 1 KPYIIHO3EPHUCTHUM HAINIOBHIOBa4YeM
(rpasiii, me0iHb) — 0ETOHM.



CnpoBMHOIO ANA BUPOOHMLTBA 6aratbox
oyaiBenbHUX MaTepianiB € KOPUCHI KOMariMHMU;

marHesut MgCO,;

OONOMIT CaCO,-MgCO3 — [loHeLbKka obnacTb;

kBapLoBun nicok — [oHeubka Ta BonnHcbka obnacTi;
KpemHin — [loHeubka Ta BonnHcbka obnacti;

nonboBun Wwnat — [loHeubka Ta BonnHcbka obnacTi;
BOrHECTINKI rmMuHn — [JoHeubka Ta Cymcbka obnacri;
kBapuutn — [loHeubka, JlyraHcbka Ta JKutommpcbka obnacri;
BOrHECTINKI mMuHn — [oHbac Ta [NpnaHinpoB’s;

OeHTOHITOBI MUHM — 3akapnartcbka, Yepkacbka, [lJoHelbKa obnacTi Ta
ABTOHOMHa pecnybrika Kpum;

doopmyBarbHUM MiCOK (antoBiaribHOro Ta MOPCLKOro MNOXOOXKEHHSA) —
[oHeubka, XapkiBcbka, 3anopi3bka Ta iHwWwi obnacTi YkpaiHu.



I'inc

CUpPOBUHOIO [IJIsI BUPOOHMIITBA TINCOBUX B’ SKYUMX CIYXKUTH
npupofnuil TincoBuit kamiab CaSO, *2H20, a Takox MNOpUpOAHUN
auriaput CaSO 4 Ile ocamgoB1l mopoau. 3 Kap’€piB Ha 3aBOJ HAAXOJIHUTH
CApOBMHA y BUIUIsAAl IIMaTkiB. CHpOBMHAa BHMAara€e IONEPEIHBOIO
noMeny 1 miacyuryBaHHsa. [loMobH1 arperatu BUAUIAIOTH B aTMoOc(hepy
nuna (1M3 rasiB, 110 BIAXOAATh, MICTUTh OJIM3BKO 1KI TIIICOBOrO MUILY).

TBepaIHHS B’S3KOro IOJISITA€ B MOCTYIIOBOMY IEPETBOPEHHI
IJACTUYHOI MAacHu B KaMEHEMOAIOHY. 3 XIMIYHOI TOYKH 30pY TBEPIIHHS
HaMIBI1IpaTy — 1i€ HOoro riaparaiis:

CaSO0,*0,5H,0 + 1,5H20 = CaSO,*2H,0



TexXHIKO-eKOHOMIYHI MOKa3HUKN
gerigpaTtauil rincy B pi3HUX
anapartax

HaiimenyBaHHsI 0OnafHaHHS

IIutoma BuTpara

[IponykTuBHICT
b, T/TOL,
YMOBHOTO TMaJiiBa, | €JIIEKTpoeHeprii, kBT METay,
KT/T q9/T KT/T

Koren (15m°)
TB.TIAJIUBO

7,2 52 26,4 2,5
ra3, Ma3yT

7,2 40 27,0 2,5
Koren (25m%)
TB.TIAJIUBO

11,2 52 29,0 2.4
ra3, Ma3zyT

11,2 40 30,0 2,4
CymmnbHuii 6apaban 8.0 49 30,0 3.8 0




Banno
[IoBITpsiHE BamHO — B’SDKy4Ye, SKE OACPKYIOTh BHIIAJIOM
KapOOHATHUX MOP1[ (BaIHSKY, Kpeian) 1o moBHoro BumancHust CO, npu
temneparypax 1000-12000C:
CaCO, = CaO + CO,
IIponec 3M1HCHIOIOTh Y LIAXTHUX, OOEPTOBUX IleUax, y Medyax 3
KUILISTYMM IIapOM.
Jl>xepena BUAUICHHS NWJIY y BUPOOHMIITBI BaIlHa: JIPOOApKH,
BY3JIM II€PEBAHTAKCHHS, IPOXOTH, BUITAIIOBAIBHI I1€4l, MJIMHHU, CKJIaJIH
TrOTOBOI IPOAYKIIII.

['igpaBiaiyHe BamHO — NPOAYKT, OTPUMaHUK BHIAIOM (IIpH
TEeMIIEpaTypl, HUKYE TEMIIEpAaTypH CIIKAHHS) BAITHAKIB, 110 MICTATh BiJ
6 10 25% mIMHNUCTUX 1 MIaHUX JTOMIMIOK.

Butpara yMOBHOro najavuBa Jjsl OJCPKaHHS T'IPaBI1gYHOrO BallHa
— 12-14% 817 ii macu (120-140kr/T BammHa).
['igpaBiaidHe BalmHO OUIBII MIIHE HIXK MOBITPSHE, ajie HMOro

MIIHICTh YCTYIA€ 1HIIUM B’ SKYYUM PEYOBHHAM.
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Tennosun banaHc neyeun sunany
BarHa

Burparu tema, %

Tun nedi KOPUCHO . : Burpaua- BiJIXOJTUTB 3
HarpiB rasis, 110 €ThCSA )
BuKopy | Ha Bumap H,O : POIYKIIi€
BiAXOATH KOPITYCO
CTaHO 10
M
[MaxTHi
llepecumna 77,7 3.5 6,9 10,2 9,2
3 BUHECEHOIO TOIIKOIO
69,6 3,1 15,3 9,5 2,5
O6epToBi
Kopotka 59,0 8,7 18,7 12,8 0,8
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[TapameTpun acnipauinHoro NoBITPA
BUPOOHMLTBA BarnHa

Burpara, Bwmict mn Temmepa-
Neri/n BupoOuuuuii nporec THC. Ey’ p o
3 r/M Typa, °C
M°/TOJ
1 [TepBuHHE QPOOJICHHS CHPOBUHU
[lepeBaHTaKEHHSI CAPOBHHH 5-12 7,5-10
HpOCiBaHH}I 1 ,5'4 10-20 -30-+30
4-7 5-7
2 Bunan y nevax:
’;161”;; 11-47 1-4 110-250
; Knpnman e 48-200 10-25 300-800
p 67-300 50-100 450-500
3 BuBanraxxeHHd 3 meul
[TepeBaHTaXXCHHSI TPOIYKTY 2,6-5 6 80
2-10 7-22

13




Cknag BuknaiB BUpOOHULTBA

BanHa, %

si0 | ALO | Fe.0 v JIyH1 OKCHIH
[Iporec 2 ! 3 2 3 “* | ca0 0 £ 1so0 Na,0 | K,0
1 39 | 1,9 |02 524 | 1,1 0,1 0,08 |0,04
2 79 |23 04 63,1 (39 |[0,1 |0,01 |0,05
3 8,8 | 1,1 0,6 |755 (09 (09 |0,05 |0,15
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IlemeHnT

OcHOBHE MIHEpaJIbHE B’SKyde — IOpTIAaHALEeMEHT. Lle mpoaykr
TOHKOT'O IIOMEJY ILIEMEHTHOTO KialHKepy. IIpu 31piOHIOBAaHHI B KIJIIHKEP
BBOIATH 1,5-3,5% rincy, 1o 15% akTuBHUX MiHEpaJbHUX JO0ABOK.

JI1s oxepskaHHS KJIITHKEpa BUKOPUCTOBYIOTH IIPUPOIAHI MEPIel
a00 CyMIIIIl BAaIlHSAKY YW KpeWaud 3 IIIHHOK. JOMEHHI IIJIaKu, MajJuBHI
30JIM, HE(EIIHOBlI ILIJIAMHM 1 JOEAK1 1HII BHUPOOHMYl BIAXOAM MOXKHA
BUKOPHUCTOBYBAaTH JJIsI 4aCTKOBOI 3aMIHM KapOOHATHHX YM ITIMHHUCTHX

KOoMOOHEHTIB muxTH. Ckiag kimHkepa: 62-67% CaO, 20-24% SiOz,

4-8% Al,O,, 2-6%Fe,0,.

[Ipouec onepxaHHsI HOPTIIAHIALIEMEHTY CKJIQIAETHCS 3 BUIOOYTKY
CUPOBHHHUX KOMIIOHEHTIB, INATOTOBKH CYMII, BHUIIAIy CYMIIIl 10
CIiKaHHS  (oAep)KaHHS  KJIIHKepa), 3ApIOHIOBaHHS IIPOAYKTY (3

n00aBKaMH1) y IOPOIIOK (O€pKaHHS LIEMEHTY ).

15



[cHye 2 crnocoOu ofiep>KaHHSI [IEMEHTY — CyXuil 1 MOKpuid. [Ipu
MOKPOMY CNOCO01 CyMIII HOAPIOHIOIOTh Y MJIIMHAX 3 JOJIaBaHHSM BO/IH.
[Ipn nbOMy OAEPKYIOTH IIIJIaM, IO MICTUTB 35-42% BoaH.

[Ipu cyxoMy crioco01 KOMOOHEHTH BUCYIIYIOTh, TOAPIOHIOKOTH 1
3MIIIYIOTh (CHPOBUHHE OOPOIIIHO).

b1k pO3MOBCIOIKEHUI MOKPUI CTIIOCIO.
TexHOJOrYHUN OpoLEC OACPKAHHS IIEMEHTY CKIIAQJA€ThCs 3
TaKUX TEXHOJOTYHUX OIlepallii:
| - MArOTOBKM CyMIIIIl,
2 - BUIIAJI CyMiIl (OAepKaHHS KIIHKEPY).
3 - moMen KIIHKEPY pa3oM 3 100aBKamu (OACP>KaHHS LIEMEHTY ).

16



Cxema BMpPOOHMLTBa NOpTNaHALeMeHTy 3a

MOKPUM CNOCOOOM.

B

0

[ T +
0% 20

HO
[ Imam:
75% a(O
05%
Byl 50O
CO,

3-5% 1Ic
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[Ipu moment 1T KIHKEpa BUTPAYa€ETHCA:
- 25-30kBT*rox enexrpoeneprti,
MATOMAa BUTpara MeTaily BiJ ctupaHHs ckiamae 0,7-1,5kr. Tomy nipu
TPpUBAINA pOOOTI MIIMHIB iXHSI HPOAYKTHUBHICTH 3MEHINYETHCHA, 1X
NEepIOIMYHO JOBAHTaXYyIOTh, a yepe3 1800-2000rox poOOTH LIJIKOM
MEePEBAHTAXKYIOTH T1J1a, 110 MEJIIOTh.

Y MOKpPOMY BUPOOHMITBI IEMEHTY:
nuToma Butpara teria — 6500 MJDx/T kimHKepa,
eHeprosutparu — 14-22kB1*roa/T kiiHkepa,
KOHIICHTpAIllSl MUY B MOBITPI, [0 BIAXOAUTH - 250r/m3.

Y cyxomy BUPOOHMITBI IIEMEHTY:

nuTOMa BUTpaTa teruia — onmsbko 3500 M /x/T KiniHKepa,
eHeproBuTparu — 25kBT*roa/T kiinkepa,
nunoBuHIC ckiagae 3-4% (00’em rasis, IO BiAXOISTh, MEHIIE, IO
3HUKYE BapTICTh OOC3IMMICHHS).

18



[IMTOM1 MNOKaBHMKM NIMIOYTBOPEHHS Y
BUPOOHULITBL ILIeMEeHTY :

xepena BUKUTY O? €M BUKMNAIY, TeMneg?Typ BMicT Erny,

M°/T OPORYKTY a, °C /M

Ipob6JieHHsT CUPOBMHU 100-800 20-30 10-20

Bunas cUpOBMHU

MOKPMM criocoboM 5000 200 50
CyxXmM crnoco6bom 3000 300 40
OXOJIOmXEeHHSI NPORYKTY 1500-3000 200 20
llex nomMeny 700-900 100 600

19




biTyMHI i 1bOI'THOBI B’ oKy Yl
biTyMH1 B’sKydl — CKJIaJHI CyMIIIl BYIJIEBOJAHIB 1 iXHIX
HEMETAIIYHUX NOX1AHUX (CIPKA, KUCEHb, a30T) MPUPOIHOIO 1 ITYYHOIO
noxo/keHHs. IlpupoaHi OITyMH AyX€ JOpOrl 1 JOCHTH PiAKl, TOMY
3aCTOCOBYIOTHCA TUIBKH ITPA BUPOOHMIITBI OITYMHUX JIaKiB. 3aJIMIIKOBI
O1TyMH (TYOIpOH) YTBOPIOKOTBCS MOpPHM PO3TOHI HA(MTH, IO B’SI3KOCTI
PO3AUIAIOTBCS HaA TBEPAl, HamIBTBEpAl 1 piakl. TBepal 1 HamiBTBEPAl
OITyMH BHUKOPHUCTOBYIOTh [UISI OJIEpKAHHS JIOPOXKHIX TOKPHTTIB,
MOKPIBEJIBbHUX PYJIOHHHUX MaTepiajiB, OITYyMHMX MAacTHK 1 JIaKiB, PiaKi —
TUIBKH JIJI OJIEP>KaHHS JOPOKHIX HOKPHUTTIB.
biTyMHI1 1 IOT'THOBI B’SIXKYy4l TUIACTAYHI, PO3YWHHI B OPTaHIYHUX
PO3YMHHUKAX, BOJOHEHOPOHUKHI. Jl0 HEHONIKIB MOXHa BIJHECTH:
MIJIBUIEHY KPHUXKICTh IIPU HEraTUBHUX TEMIIepaTypax, 3HHKEHY
TEMIOCTIMKICTh, TOPIOYICTb.

20



IHoaiMepu3auiHi MaTepiaau
Po3unnHe cKJ10 1 HOro moxiaHi

Po34rHHE CKJI0O — TEXHIYHI MPOAYKT, IO CKJIAJAETHCS 13 CHIIIKATIB
TY>KHUX METaJI1B
M,0*mSi1, (M — Na, K; m — kibKicTh MOsieKyit S10,).

Pigke cki1o0 — ryctud Tpy3aud po3duuH. Ha mpaxrtuin
BUKOPHCTOBYIOTh MacH, IO NPEACTaBISAIOTh CO00I KOMIO3HIIT 3
HamoBHIOBaYa (HANpHKIAd, KBapIOBOTO IIICKY) 1 PIIKOTO CKIa.
BrnacTuBOCTI 3aTBEpALIOl MacHu 3ajie)KaTh Bl KOHLICHTpAI(li BUX1JHOIO
PO3YMHY PIAKOIO CKJa: 3 PO3BEICHUX PO3UYHUHIB OACPKYIOTh MMyXKY Macy,
3 KOHIICHTPOBAHUX — IIIBHY 1 MIIIHY.
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BupoOu 1151 MOKPUATTS MiAJI0T

Y OyaIBHUIITBI BUKOPHCTOBYIOTh MOJIMEPHI PYJIOHHI 1 IJIMTHI
Marepiam.

PynoHH1 marepiaiu Jjis MAJIOT MAPO3AUISIOTh HA JIHOJICYMH 1
CUHTETUYHI KWJIMMOBI TMOKpUTTA. [lo BHAy BHXIAHOrO MOJIMEPY
PO3PI3HAIOTH TMOJIBIHUIXJIOPUAHI, [I1(TANEBl, TYMOBI, KOJOKCHUJIIHOBI 1
HIIN, 34 CTPYKTYpolO — OE€30CHOBHI, 31 3MIIHIOBAJIBHOK, TEILIO-,
3BYKO130JIF0I0UY0K0 OCHOBOIO, OJTHOIIIAPOBI 1 Oararoiaposi.
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byniBesbHA KepaMika
KepaMiyHMMH Ha3MBaIOTh LITYYHI KaMm’ sH1 MaTeplaju 1 BUpOOH,
OJIEp>KyBaHl 3 INIMH a00 IXHIX CyMIIIEd 3 MIHEPAJIbHUMM J00aBKaMHU

UIIXOM (POPMYBAHHS 1 HACTYITHOT'O OOIAIFOBaHHS.
byniBeIbHI KEpaMIdyH1 BUPOOHU 1 MaTeplaiu MOAUISIOTHCS Ha:

* CTIHOBI (LIEMJIMHM 1 OyJ11BEJIbHI KaM€eH1, OJIOKH 1 ITaHeJ1),
* EIEMEHTHM TIepEKpUTTIB (IMyCTOTUIl KaMmeHl, Oajikyd, IaHel

IIEPEKPUTTIB),

e 715 30BHIIIHBOrO OOJNMILOBaHHA (1era, (hacajHa IUIMTKA, KUJIUMOBA
KepaMika),

* JUIS BHYTPIIIHBOTO OOJUIIOBAHHS (I71a3ypOBaHI INIUTKH, TIATKHA JIJIS
I1J1JI0T),

* MOKPIBEIbHI (Uepenullsd pi3HUX BUIIB),

e TpyOM KaHaI13alllH1 1 IPEHAXHI,

* CaHITApPHO-TEXHIYH1 (paKOBUHHU, BAHHHU, YHITA3H 1 T.1.),

* KHUCJIOTOTPHUBKI (LICTJIMHU, IJIUTH, TPYOH),

* JIOpOKHI (LIeIVIa, KaMEH1),

* BOTHETPHUBKI (1I€rIa i 1H111 (h)aCOHH1 BUPOOH), 23
e  TEIUTOIZOJISLIINHI 1 JIETKOBAr'l: KEPAM3UT. alvIOMIOPUT.



He3Bakaroun Ha p13HOMAHITTA (GOpM 1 PO3MIPIB, TEXHOJOTI]

BUT'OTOBJICHHS ITO10H1 1 3BOIATHCA HO:

u

u
u
u

LU

BUJ00YTKY CHPOBHHH B Kap’ €pax,

TPAHCIIOPTYBAaHHS Ha 3aBOIH,

MIJITOTOBKM  CUPOBUHHOI Macu  (3Ap1OHIOBAaHHS, 3BOJIOYKCHHS,
IIepEMIIITyBaHHS KOMIIOHEHTIB),

(hopMyBaHHIO BUPOOIB TPhOMa METOJAMM: INIACTUYHUM — BOJIOIICTH
cupoBuHU 18-23%, CyXxum — BOJOrICTh CUPOBUHM 2-8% 1 clIOCOOOM
JIUTTS — 3 BUKOPUCTAHHSIM SIK CHPOBHUHH HLTIKEPY BojoricTo 40-60%,
IPUPOTHOMY 1 IITYYHOMY CYIIIIHHIO BUPOOIB (

BUIIAIIy BHUpPOOy, I Yac SIKOrO 3pOCTA€E MIIHICTh, IUIBHICTD,
MOPO30CTIHKICTh BUPOOY.

OXOJIOJIDKEHHST BUPOO1B
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TexHonorivyHa cxema BMPOOHULITBA
KepaMI4HOol Lernu

3
llllllll

CywiHHs1 yeanu

==

| — smMKOBHI MOaBay cymiilni; 2 —TpaHcrnopTep; 3 — ApoOIeHHS ITIMHY Ta BiIIUICHHS KaMEHIO Ha BaNbIIX; 4 — TOME@BIIMHA
Ha OiryHax; 5 — Tpancnoptep; 6 — GopMyBaHHS LEINIH HA CTPIYKOBOMY Ipeci; 7 — pi3Ka LETIH-CUPIIO Ha aBTOMATI.



BupoOHULITBO KepaMiyHMX BHUpPOOIB 3B’SI3aHO 3 BUJUICHHSAM B
arMocdepy:

* JIMMOBHX ra3iB Bl 3rOPSHHS OpPraHIdYHOIO I1aJIMBa,

MWy Bl MJWHIB, MNOpPEeCIB, CYIIApoOK, Ie4Yel BUMally, JIHIA
ra3ypyBaHH,

* MPOAYKTIB peakiiii MK OCHOBHHMH KOMIIOHCHTaMH CHPOBHHHU.
OCHOBHI 3 HHUX - CIIOJYKH CipKH, XJ0py 1 (propy. Jkepemamu 1ux
3a0pyAHEHb € BOJOPO3YMHHI XJIOPUAM 1 Cyiab(aTh, TyMYyCOBI
pPEYOBMHM B INIMHAX, MIpUT. Y MUIaKax, 110 Ha ACIKMX 3aBOjax
I0AAaI0Th Yy IIMXTY, MICTITHCSA CHONYKH (DTOpY, IO IPH HarpiBaHHI
cyOiMyIOTh a00 yTBOpIOt0TH HF.
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CxaoBupoou

CkJIOM Ha3MBawTh aMOp(HI TIIa, IO BOJOAIOTh MEXaHIYHHMHU
BJACTUBOCTSIMU TBEPJAMX TUI 1 OTPUMAaHI UUIIXOM NEPEOXOJIOKEHHS
PO3ILIABIB.

Ckiio OyBae mpupogHUM (YTBOPEHHMM B PE3yJIbTaTl ISTIBHOCTI
BYJIKAH1B — OOCH/I1aH) 1 IITYYHUM.

3a MMPU3HAYEHHSAM CKJIO MIAPO3AUISAIOTh HA:

*TeXHIYHE (ONTHYHE, XIMIYHE, MEIUYHE, 130JI1[1iI1HE),
*Oy/I1BEIbHE (BIKOHHE, BITPUHHE, apMOBaHE, JHUIIOBaJbHE, MO3aidyHE,
CKJIOOJIOKH),
*[IOOYTOBE.
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Crajii TeXHO0JIOTII 01epPsKAHHS CKJIA:

M1ArTOTOBKA CHPOBUHHMUX MAaTEPIaIIiB,

1ATOTOBKA OJHOPIIHO1 IINXTH,

Bap1HHS CKJIA,

(hopMyBaHHS BUPOOY,

3aKJIF0YHA TepMivHa, XIMIYHA Y1 MeXaH14yHa 00poOKa BUPOOY.
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BapiHHS CKJIa YMOBHO PO3AJISIOTH HA 5 cTaain:

1 — crama cuiaikaroytBopeHHs. Ilpu  300-400°C kapOoHatu
PO3KIIAAAOTHCS 3 YTBOPEHHSIM BYIJIEKHUCIIOTO ra3y i OKCHIIB METAIIB.
2 — cramsa ckiaoyrBopeHHsa. Ha mi#i crami (1100-1200°C)

YTBOPIOKOTHCS CKJIAIHI CUIIIKATH.

3 — cramia ocBiTieHHsa. Ha mii crami ckiomaca 3BUIBHAETHCA BIJI
BUIUMUX ra30BUX BKIIOYeHb (1kr mmxtu npu 1400°C Buaiiste no O,SM3
CO,).

4 — crajis roMOreHi3alli TpoXoAuTh MPHU TeMmeparypax 3-ik craili
(1400-1500°C) 1 monsirae B IHTEHCUBHOMY PYC1 CKJIOMAaCH 3a JI0IIOMOTOIO
mimajok. Ilicias 3aBepiieHHsS TOMOIEHI3allli CKjoMaca roToBa s
(bopMyBaHHS BUPOOIB.

5 — cragia oxonomxkeHHs. Ckiomaca Mae Temmneparypy 1500-1600°C,
a TeMmmeparypa, 1o 3abe3nedye poOody B’S3KICTh  JOPIBHIOE
1100-1250°C. Temmeparypy B3HWXKYIOTh IUIaBHO, 1100 YHUKHYTH
YTBOPEHHS MIXYPiB 3 PO3YUHEHOTO rasy.
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Bukuau B armocepy:

- B1JI TOPIHHS OPraHIYHOIO I1aJIMBa,

JICTKOJIETIOU1 IOMIIIKH 13 CIIOJIYK CUPOBHUHH,

NWJIOBE 3a0pyJHEHHS BlJ CUPOBHHHOIO 1I€Xy Ta B MICHAX
IepEBAHTAKEHHS IITUXTH
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byaiBHMUTBO

B1poOHuumn OyaisenbHUM NpoLEC 3i BCIEKD CYKYMHICTHO
pisHUX eTanie OyaiBHULITBA Ha3MBalOTb Oy0i6e1bHOK
cUCmMeMOor0, KIHLEBUM pPesyrnbTaTtoM SKOI € 3aKiHYEHUI
6yp|,|Beanmm 00’€EKT.

[lo o6’ekTiB OyniBenbHOI CUCTEMMU BIAHOCATLCA LIMBINBHI,
NPOMMCIOBI, eHepreTUYHI Ta iHLWi cnopyau, iHXeHepH
KOMYyHiKaLlii, n[poM1cnoBi arnoMepalii Towo. 3a CBOIM
po3TallyBaHHAM y nnaHi OyaiBHMULTBA 00'€KTU
NnoainNATbCA HA:

* KOMMakTHi (byanHkn, rpebni, MocTn ToLO);

* MiHINHI ( 3anisHuui, Tpybonposoawn, JIElN Ta iH.);

* 3a nnoweto (Mmicta, BOOOCXOBMULLA, NPOMMUCIIOBI
KOMMJEKCH TOLLIO).
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[ K%

KOHCMPYKUIUHI

erieMeHmu

6

6azamornogepxo8o20 B8UPOBHUY020;, 8 -
00HOINo8epxo8020 8UPOLHUYO20:

XKumisoeoeo,
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Bnnue OyaiBHMUTBa Ha AOBKINNA

* BUXJIOMHI ra3n aBTOTPAHCMNOPTHUX 3acobiB
Ta iHLWOI OyaiBenbHOI TEXHIKN 3 ABUTYHaAMU
BHYTPILLUHBbOrO 3ropaHHg;

* PO3MNUIEHHSA LIEMEHTY, BanHAKY, dapboBux
aeposoniB TOLWO;

e cnaritBaHHA BIOXOAOIB Ta 3aSIULLKIB
OyaoiBenbHUX MaTepianis.
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EHepretnyHa epeKTUBHICTb XUTNOBUX
OyauHKiB

Tennoizonauia dacagis;

BUKOPUCTAHHA Nerkmx 6eToHiB Ta “niHODETOHIB;
YAOCKOHasIeHHA BIKOHHUX KOHCTPYKLIN — “€BPO
BIKHA ;

CUCTEMU BEHTUNAUII 3 peKynepauieto Tenna;
LLINPOKOKOPMNYCHI KOHCTPYKUII byaisernb;

CUCTEMUN PO3YMHOIo BUKOPUCTAHHSA Ta
PErynoBaHHsA Tenna Ta Boau i T. 4.
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B €Bponi iCHye Taka kBanidikauis oyaisenb B

3anexHocTI Bif IX piBHA eHeprocnoXuBaHHS

Ctapun gim» (cnopyau, nobyaosaHi oo 1970-x pokiB) — BOHU
notpebytoTb Ana ceoro onanexHs 6insg 300 KeT-rog/m? B pik.

«HoBun gim» (cnopyawn, ki bygysanucbk 3 1970-x o 2000 poky — 150
KBT-rog/m? B pik.

«[iM HM3bKOro cnoXxusaHHs eHeprii» (3 2002 poky B €Bponi He
[103BONEHO ByaiBHULITBO BinbLL HU3bLKOro cTaHaapTy) - 60 KeT-roa/m?
B PIK.

«MacusHU gim» - 150KBT-roa/m? B pik.

«[im HyNnbOBOT eHeprii» (cnopyaa, sika apxXiTEKTYPHO Ma€e TOU Xe
CTaHAaApT, WO | MacUBHUK AiM, ane iHXKeHEepPHO OCHalleHa Tak, Wwob
BUKOPUCTOBYBATU BUKITIOYHO TifTbKN Ty EHEPrito, IKy cama BUpobsisie)

- 0 KBT-roa/m? B pik.

«[imM nnrocoBol eHeprii» (cnopyaa, sika 3 4ONOMOro BCTaHOBEHOIO
Y HIW iH)KEHEpPHOro obrnagHaHHA: COHAYHUX BaTapen, KONEKTOPIB,
TENS0BMX HACOCIB, pekynepaTopiB i T.Nn. BUpobnsie binbLue eHepri'é'5 HI>K
cama CrnoXuBae).



[TnTOMa epeKTUBHA aKTUBHICTb
pafito-226 B byaiBenbHUX maTtepianax

Marepian A, ,» Br/Kr

I'muua 48,0
[IleGenn TpaHiTHUAN 35,0
ITicoxk 9,6

I'pagiii 16,0
LlemeHT 41,0
Banno 26.0
Ilerna cimikarHa 14,0
Kepam3zuroBuii rpasiit 28,0
ByniBenbHuUi Tire 8,9

Po3unn OymiBenbHMIA 15,0
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LsaKyro 3a yeacy



