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MNMpeaucnoBue

EBpasuiickuit coBeT no craHgaptusauuu, metponorum u ceptucpukaumm (EACC) npeacraensiet
co60i permoHanbHoe 06beAMHEHME HAaUMOHArbHBIX OPraHoB Mo CTaHAAPTU3aLUUKn rocyaapcTe, BXOASLLMX
B CoapyxectBo Hesasucumbix [ocyaapcts. B panbHeiwem BO3MOXHO BecTynneHue B EACC
HaLMOHAarbHbIX OpraHoB Mo craHAapTu3alumn Apyrux rocyaapcrB.

Llenm, OCHOBHble MPUHLMMbLI U OCHOBHOI MOPAAOK MpoOBeAeHMs paboT N0 MEXrocyaapCTBEHHOW
cTtaHgaptusaumu ycraHoBneHol [OCT 1.0—92 «MexrocyaapCcTBeHHas cucteMa CraHgapTusauuu.
OcHoBHble nonoxeHusi» u [OCT 1.2—2009 «MexrocyaapctBeHHas CUCTEMa CTaHaapTusauum.
CrtaHaapTbl  MEXTOCyAapCTBEHHbIE, MpaBuflia M peKOMeHAauum No  MEXroCyaapCTBEHHOW
cranpaptu3auuu. Npasuna pa3paboTku, NPUHATUA, NPUMEHEHNST, OGHOBINEHUA U OTMEHBIY .

CeeneHusn o cTaHgapre

1 PASPABOTAH PecnybnukaHCkum rocyaapCTBEHHbIM npeanpuatnem «KasaxCTaHCKUW MHCTUTYT
cTaHgapTu3auMm u  ceptudmkaumny Komuteta TEXHUYECKOTO pPErynupoBaHUA U METPoNnoruu
MuHuCTEpPCTBa NO MHBECTULMAM U pa3BuTui0 Pecnybnuku KasaxcraH

2 BHECEH KomuTeTOM TEXHUYECKOro perynuposaHua u metponormm MwuHuctepctsa no
MHBECTULUUAM U pa3BuTuio PecnyGnukm Kasaxcran

3 MNPUHAT Espasuiickum COBETOM NO CTaHAapTu3auuu, MeTponorMM u ceptudukaumn no
pesynbtatam ronocosanusa 8 AIC MI'C (npotokon 83-I ot 28 aekabpsa 2015 r.)

3a npuHATHE cTaHaapTa NPOronocoBanu:

KpaTkoe HaumeHoBaHWe CTpaHbi Kog cTpaHbl CokpalleHHoe HauMeHoBaH1e

no MK (MCO 3166) 004—97 [no MK (MCO 3166) 004—97 HaLMOHanLHOro opraHa no craHgapTuaaLum
ApMeHus AM MuHakoHOMUKM Pecnybnukm ApmeHus
Benapycb BY lFoccranpaprt Pecnybnuku Benapycb
KasaxcTtaH KZ lFoccranpapt Pecnybnuku Kasaxcrax
KbipreiacraH KG Kbiproeiacrangapr
Poccuiickas Pepnepauuma RU Poccranpapr
TagKuKkucTaH TJ TagxvkcTangapt
Y36ekuncrax Uz YacraHgapt

4 MpoekT cTaHaapTa pa3paboTaH ¢ y4eToM HauMoOHanbHoro craHgapra Pecnybnuku Kasaxctan CT
PK 1785-2008 (CR 13686:2001, MOD) «YnakoBka. OnTummusauusi 3HEPreTU4eckoro UCnonb3oBaHUA
YNaKOBOYHbIX OTXOAOB B KAYECTBE BTOPUYHbLIX SHEPTETUYECKMX PECYPCOBY

5 BBEJIEH BINEPBbIE

Unpopmayuss o esedeHuu e Oelicmesue (npekpaweHuu delicmeus) Hacmosawezo cmaHOapma u
UBMEHEeHUll K HeMy Ha meppumopuu yKa3aHHbIX ebiule 2ocydapcme nybnukyemcs e yka3amernsax
HayuoHarnbHbIX (20cy0apcmeerHblx) cmaHdapmos, u3fasaemMbix 8 amux zocydapcmeax, a makxe 8
cemu ViHmepHem Ha callmax coomeemcmsyowux HauuoHasbHbIX (20Cy0apCmeeHHbIX) opeaHoe8 o
cmaxdapmusayuu.

B cnyyae nepecmompa, U3MEHEeHUA Unu ommeHbl Hacmosuweeo cmaHdapma coomsememesyrouas
uHgopmayusi makxe 6ydem onybnuxkoeaHa e cemu VMHmepHem Ha calime MexeocydapcmeeHHO20
cosema no cmaHdapmu3sayuu, Memponoeuu u cepmuchukauuu e Kamaimnoee «MexeocydapcmeeHHbie
cmaHOapmebi»

WckniounTenbHoe npaso ouLManbHOro onyGrnukoBaHWsA HACTOSALLEro CraHaapTa Ha TeppuTopuUm
VKa3aHHbIX BbIe roCyAapCTB MPUHAAMNEXMUT HaUMOHANbHLIM  (FOCYAAPCTBEHHLIM) OpraHaMm no
cTaHaapTM3auumu STUX rocyaapcTs.
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MEXIFIOCYOAPCTBEHHDBIN CTAHBAPT

YMNAKOBKA
OnTMMM3auMs UCNONb30BaHUSA YNAaKOBOYHbIX OTXOA0B
B KayeCTBe BTOPUYHbIX 3HEpreTU4eCKMX pecypcoB

Packaging. Optimizing the use of packaging waste as a secondary energy resources

Aara BBegeHus —

1 O6nactk npUMeHeHus

Hactoswuin craHaapT ycraHaBnmeaeT TpebOoBaHUA K  YMakoBOYHbIM - OTXOAaM,
npepHasHa4YeHHbIM  ANS  WUCMOMb30BaHUA B KaYecTBe SHEpPreTMYECKMX pPecypcoB U
YMaKoBOYHbIX OTXOAOB, MpeAHasHaveHHbIX ANA ONTUMMU3aLMM Bo3BpaTa Tenna v onpeaenset
TpeboBaHMs K NPoLeccam yTUN3aLMM YNakoBOYHbIX OTXOAOB B KA4ECTBE TOMNMBA.

TpeboBaHMA HacTOsALLUEro  CTaHAaapTa npeaHasHadeHbl Ans  MHAVBULYanbHbIX
MPeAnpUHAMATENed, opUaNYecK/X nnL, OOLEAVHEHWA HOPUAMMECKMX IUL, OpraHMsaLuin
(nanee — npeanpusTVs) HesaBUCMMO OT  ¢popM  COBCTBEHHOCTM U BEAOMCTBEHHOW
MOAYVHEHHOCTY, AEATENBHOCTL KOTOPBIX CBS3aHa C 0BpalLLieHeM C YNakoBOYHbIMU OTXOAAMMU.

2 HopmaTuBHbIe CCbISIKU

B HactoAwem craHpapTe  WCMOMb3oBaHbl  CCbIIKM  Ha  crnejyolme
MEXroCyAapCTBeHHble CTaHAapPTbI:

FOCT 147-2013 (ISO 1928:2009) TonmuBo TBEPAOE  MWHEpAsbHOE.
OnpegeneHve BbICLEN TEMIOTbI CropaHUs U pacueT HUSLLEW TENSOTbI CropaHus

FOCT 30772-2001 Pecypcocbepexenue. ObpaiyeHne ¢ orxoaamu. TepMuHbI U
onpeaeneHns

FOCT 33521-2015 PecypcocbepexeHue. Ynakoska. TepMUHBI U onpeaeneHus.

FOCT 33753-2016 Ynakoeka. YTunm3auusi UCNosib30BaHHOM YNakoBKM B Ka4yecTBe
Tonnuea

FOCT 34030.1-2016 Ynakoeka. TpeGoBaHWs K M3MEPEHWMIO M YCTaHOBIEHUIO
YeTblpex TSKENbIX MeETannoB WM APYrMX OnacHblXx CybGCTaHUMIA B yNakoBke U WX
NoCTYNNEeHNAM B OKpyxawwlylo cpeay. Yacte 1. TpeboBaHua K U3MEPEHUO W
YCTaHOBMEHWIO YETbIPEX TSHKENbIX METANSIOB B YNakoBke

FOCT 33523-2015 PecypcocbepexeHne. Ynakoeka. TpeboBaHua K
UCMONb30BaAHHOM  yMakoBke pAnA  ee nepepaboTkm B KavyecTBe  BTOPWUYHbIX
3HEpPreTUYEeCKUX pecypcoB

MpumeuyaHune— lpu NONb3OBAHUN HACTOALMM CTAHAAPTOM LIENECO06Pa3HO NPOBEPUTL
[eiCTBME CCLINOYHLIX CTAHAAPTOB HA TEPPUTOPUM TOCYAAPCTBA MO COOTBETCTBYIOWEMY YKA3aTernio
CTaHAapTOB, COCTABAEHHOMY MO COCTOSIHWIO HA 1 AHBApA TEKyWero roga, U no COOTBETCTBYIOLMM
MHPOPMALIMOHHBIM YKa3aTeNAM, OMyGNKOBaHHLIM B TEKYLLEM roay. ECNu CCbINOYHbIN A0KYMEHT

U3pnaHue odpuumansHoe
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3amMeHeH (M3MEHeH), TO MNpM MOMNb30BaHWUM HACTOALUMM CTaAHZAPTOM, CreAyeT pyKOBOACTBOBATLCS
3aMEHEHHbIM (M3MEHEHHbIM) CTaHAapTOM. ECnM CCbINOYHLIN AOKYMEHT OTMEHEeH 6e3 3amMeHbl, TO
nonoXeHue, B KOTOPOM JlaHa CChlfka Ha Hero, NPUMEHSIETCS B YacTu, He 3aTparnBatoLLeil aTy CCbINKY.

3 TepMuHbI, onpeaeneHns u cokpaileHus

B HacTosiwem ctaHgapTe npumMeHeHbl TepmuHsl no TOCT 147, TOCT 30772,
FOCT 33521, a Takke cneayroLme TEPMUHBI C COOTBETCTBYHOLLMMW ONpeaeneHnsMmn 1
COKpaLLEHWS:

3.1 BTOpUYHbIe 3HepreTuyeckue pecypcbl (BOP): Otxoabl mpousBogctsa u
notpebneHns, WCMoNb3yemMble MOBTOPHO, C  BblAGNEHMEM  TEennoBoW  u/unm
SNEKTPUYECKON SHEPTUN.

3.2 ucnonb3oBaHHas ynakoska: no FOCT 337583.

3.3 KoathPrUMEHT TepMUUECKOro yeuneHus: NonoxmntenbHasa pasHuLa Mexay
BblAENIEHHON SHEpruen npu CxuraHnM martepuana (Huswasi TennoTta CropaHus) u
HeobxoamnmMmon sHeprunen (Hy).

3.4 HM3WaA TennoTa cropaHua (TeNNOTBOPHasA CMNOCOBHOCTL). BenuuunHa
3Heprun, BbIAENUBLUEACS NPU CropaHvM eAunHWLUbl Macchbl TBEpPAOro Tonnvesa u3
ObITOBBIX OTXOA0B, COXCKEHHOrO B aTMocdepe Kucnopopa B KanopumeTpuyecKkon
Gombe npu Taknx ycrnoBusx, KOraa BCS BoAa OCTaeTCsl B BUAE BOASHOrO napa npu
nasnexun 0,1 MMa.

3.5 HeoOxogumasn 3Heprus H, OHeprusa, Heobxoanmasa ana agnadaTtudeckoro
NMaeneHnss CKUraembiX BELLECTB U n3bbiTka BO3Ayxa OT TEMMEepaTypbl OKpyKatoLen
cpenbl 40 YCTAHOBIIEHHON KOHEYHOW TeMNepaTypsbl.

3.6 HOMMUHaNbHbLIN ko3 dumumeHTt TepPMUYECKOro YCUNEHUA:
PereHepuposaHHoe Tenno, obecnevnsaroLLee NonNesHy SHEPruKo.

3.7 TONMNMUBO, MOJNIyY4eHHOE U3 YMNAKOBOK. TOMMMBO, MOMy4YyeHHoe U3
MCMOSIb30BaHHbIX YMAKOBOK M UX KOMMOHEHTOB, MPUrOAHbLIX A51S CKUraHKs.

3.8 ynakoBouHble oTxoabl: no FOCT 33753.

B HacTosem cTaHgapTe NCnonb3yrTea CNeayroLlee CokpaLleHne:

TKO —TBepable KOMMyHarbHblEe OTXOAb!.

4 YnakoBKa U yNnakoBOYHble OTXOAbl

4.1 YnakoBO4YHbIe OTX0Abl

YnakoBOYHbIE OTXOAbI, HE NPUrOAHBIE AN UCMONBb30BaHNA B KAYECTBE BTOPUYHBIX
MaTepuarbHbIX PECYPCOB, MOTYT UCNOMNbL30BATLCS ANSA YTUAM3aLMN B SHEPreTUYECKUX
Lensix, HO, MpW STOM, YMNakoBKa, MPEACTaBMNEHHasi Ha pbIHKE, OIDKHA OTBeYaTh
onpeneneHHbIM TpeGoBaHUAM.

YnakoBoYHble OTXOA4bl AOMKHbI COOTBETCTBOBaTbL MWHUMANbHOMY 3HaYEHWHO
koS dULMEHTA TEPMUYECKOrO YCUNEHWA ANS ONTUMM3aLMW  YyTUNU3aUMM WX B
3HEpPreTUYECcKMX LIensiX.

Ha pucyHke 1 nokasaH mocnepoBaTesbHbIA MpoLece o6paLleHUst C YMakoBKOW U
YNaKOBOUHBIMM OTXOAaMM, B Pe3ynbTaTe KOTOPOro He M3MEHSIKTCA XMMMYECKMe CBOMCTBa
OTXO/0B, ABNSIOLLMECH OCHOBHBIMM MPU YTUNU3ALMW B 3HEPreTUHECKUX LIENsX.
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YnakoBouHbIN YctaHnoeneHne MUHUMAIIBHOIO 3HaYeHUA KoachpULIMEeHTa TEPMUYECKOTO YCUNEHUA
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Hakonnexwe MogroToska MepepaboTka CxuraHune KoachcpnumeHT Tennosas aHeprus v
Tepumuueckoro WCTOUHUK 3HEepruu
yeunexua YTunusayuna
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CKRUraHmna

“ :

Onmmmaaum BO3BpaTa Tenna

PucyHok 1 — KomninekcHas cuctema ontummnsaumm sosspara tenna
4.2 OnTuMu3aumsa Bo3Bpara tenna

OnTMmMsauuss BO3Bpata Tenna OT  YNakoBOYHbLIX OTXOAOB  3aTparvBaeT
KOMMITEKCHYHO CUCTEMY, YYUTbIBasi Ka4yecTBO YMNakoBKW, cuctemy cbopa, noAroToBKM
XpaHeHUs OTXOA0B, U npeodpasoBaHne 3HeprMn pns  obecrnedveHns HU3Lero
KoadpdunumMeHTa TEPMUYECKOro ycuneHnss (CMm. pucyHok 1). Hekotopble oaTansbl,
BKMIOYEHHbIE B KOMIMJIEKCHYHO CUCTEMY, HE OTHOCHATCA K CaMOM YNakoBKE W, TakuM
obpasom, He cumMTaroTCs BaXKHbIMU ANs TpeboBaHuM K yrnakoBke.
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YNaKoBOYHbIi

matepuan

‘ Kputepuu ans notp i np y
- MoTpeGuTentckan NPUrOAHOCTL
ynaKOBka - Conepx(auue PTYTH, KAAMUA, CBUHUA W WECTUBArNeHTHOro XpoMa

TpeGoBaHuA K yTHAMSALMM
- Yeriosue ans obecnedenns KOIDDULIMEHTA Tepmuueckoro
ycuneHus

Kputepuu ana nepepabotku } E—
" B KavecTee .
BTOPHYHBIX 3HEPreTUYECKUX Pecypcos Boiinep
N ans on B - VcTouHmK
OTXOAOB ANA HEPrETMUECKNX Lieneil
[CUNEHNS " A MNeus (\
meemaymu{eﬂ TexHonommeit l‘ L‘ Terrnosas

Be3onactioe XpaHeHie OTXO08 aHeprus

YnakoBouHbie
oTxoasl

PucyHok 2 — O6wwme TpeboBaHMa kK onTuMmusauun ynakosku. Kputnyeckme obnactu
ANs yTUnm3ayumn NCnonb30BaHHOMW YNakoBKWU B KAUECTBE BTOPUYHBIX SHEPreTUYECKnX
pecypcos

Ana ontumMmnsaumm yTunmMsaumm UCronb30BaHHOW YNakoBKM B KA4ECTBE BTOPUYHBIX
SHEPreTU4eCKnx pecypcoB B [EWCTBYIOLLEN MPOMBILLNIEHHON CUCTeMe cneayeT
npeaBapuTErnbHO OLUEHMBAaTL TEOPETUYECKME BO3MOXKHOCTU NOMYyYEeHUA Tenna, kotopoe
OfHO3HAYHO BbIE HYNeBOW OTMETKU. YaenbHas TennoTBopHas CnOCOOHOCTb Qnet
[JOIKHAa COCTaBNsATb MUHUMYM 5 MIk/kr 0TX040B Npu LenecoobpasHoCcTy yTunmsayum
NCMONBb30BaHHON YMaKOBKU B KAYECTBE BTOPUHYHLIX SHEPrETUYECKNX PECYPCOB.

4.3 Cuctema cbopa n noarotoBkKa

Ansa onTuMmMsaumm BO3BpaTta Tensa Mocle WCMonb3oBaHUs YMakoBKM cucTema
cOopa OTXOA0B LOMMKHa OPraHM30BbIBaTLCA U OCYLLECTBNSATLCA TakuMm oBpasom, 4Tobbl
COXpaHWUTb 3arnac 3HepruM W Apyrve TOMMMBHbIE CBOWCTBA OT  MCMOMb30BaHHOM
nerkosocnnameHsitowlenca ynakoskn. CTeneHb MOAroToBKW, Heobxogumas Aans
npeobpasoBaHns YMNakOBOYHbIX OTXOLOB B TOMMMBO, 3aBUCUT OT BO3MOXHOCTEN
NpeanpuUsTUIA MO NPeoBpasoBaHNIO 3HEPTUN.

Ha cerogHAwHWA peHb npeobnagarT asa cnocoba cbopa u npeaBapuTensHON
NMOArOTOBKM YNAaKOBOYHBIX OTXOAO0B C LIENb0 AanbHENLLErO NOyYEHNS SHEPruu;

1) ynakoBouHble OTXOAbl cobpaHbl BmecTe ¢ TKO ans npsmoro cxuraHus Ha
ycraHoBke no oxuraHuio TKO. [aHHbin cnoco® npakTudeH, UcnbitaH n Tpebyet
HebonbLUOW NpefBapUTenbHON 06paboTkM pasHOPOAHbIX OTXOLOB,

2) ynakoBOuYHbIE OTXOLbI COPTUPYIOT C LIENBIO OTAENEHNS TPYAHOrOPHOUMX YNaKOBOYHbIX
OTXOAOB OT nerkoBocnrnameHstowmxcs. OTheneHne TPyAHOTOPHOYMX U MOArOTOBKA
NEerkoBOCNNaMEHSIOLLMXCA YNaKOBOYHbIX OTXOAOB AOMYCKaeT BbIPpaboTKy MaKpO3primieckoro
TBEPAOro Tonnmea, obnagaroLero ocobbiMm CBOUCTBaMM.

MonyyeHHble BUAbI TOPHOYEro MOTYT UCMONBb30BaTLCS Kak CaMOCTOSTENbHO, Tak U
NPy COBMECTHOM CXWUraHum ¢ APYriMn BUGaMM TOMNWBA B CYLLECTBYHOLUMX TOMMUBHBLIX
cMcCTeEMax OXuraHns TBepaoro TonmveBa. Bo Bcex 9TMx npoueccax Nerko-
BOCMMaMEHSIOLLMECS YNAKOBOUYHbIE OTXOAbl 3aMEHSOT NEPBUYHOE TOMNMMNBO.
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4.4 MpeoGpa3zoBaHue 3HepruM U BblpaboTKka HU3WEW TEnmnoTbl
cropaHms

MpeobpasoBaHne XMMWUYECKN CBA3AHHOW SHEPrUM Anst MOJSIyYeHUs HU3LIEN
TennoTbl CropaHna COCTOUT U3 TPeX OCHOBHbIX 3TanoB:

— CKuraHve TonnMBa B KaMepe CropaHvsi C MOJSlyYeHUMEM TFOPSYMX TOMOYHBIX
ras’oB U 30NbHOIMO OCTaTKka B BUAE Mnenna v Wnakos,;

— YTMRM3auusa TEennoCOAEpPXaHUA TropaAYMX TOMOYHbIX T[as3oB B CUCTEME
BOCCTaHOBSEHUS TENNa;

— npeobpasoBaHne BOCCTAHOBMNEHHOMO Tenna Ans obecnevenHns sHeprven B Buae
anekTpuyecTaa 1 (Mnu) Tenna.

4.5 CropaHue

CropaHue — 3T0 3aBeplUeHMe npouecca ckuraHusi. Bo mMHorom aToT npouecc
3aBUCWT OT pa3Mepa 4acTul, TOMMMBA, MPOMOPLMOHANbHOTO OTHOLLEHWS TOMnMBa K
BO3LyXy, TemnepaTtype, BpemMeHu npebbiBaHna dactuy U TypOyneHTHoCTU
(cMewmBaHve TOnNMBa M BO3fgyxa) B nedn. HesaeeplueHHOe — cropaHve
COMPOBOXAAETCH  BbIOENIEHUEM  yrapHoro rasa, JeTyuYMMU  OpraHUYecKMMMU
COEAUHEHMSIMU U TBEPABIMA YacTuLaMy B OTpaboTaBLUMX TOMOYHbIX rasax, a npwu
MEXaHWYEeCKUM Hefoxore — 30fbHbIM OCTaTkoM B BMAE nenna u wnaka. B npouecce
CropaHusi  opraHudeckMe U HeopraHudeckve  Belectea mumbo  ocTaroTcs
HensMeHeHHbIMM, nnbo npeobpasoBbiBaloTCA B rasoobpasHble Bewectsa. B
3aBNCMMOCTW OT YCMOBWIA CropaHusi 3TW BelecTsa Nnbo OCTatoTC HEM3MEHEHHbLIMM,
no6o npeobpasoBbIBaOTCA B HEpPacTBOPUMbIE OKCWabl W Cynbduabl uMnu B
pacTBopUMble B BOAE XNopwuabl U cynbdaTtsl. Bbicokas adeKTMBHOCTL CropaHus
TOMNMBa O3Ha4YaeT MMHMMArbHOE COAEPKAHNE B HEM YKAa3aHHbIX HEOPraHWYeCKUX
coeIMHEHNIA.

B cucteme cxuraHus npeobnagarollan Yactb 0CTaeTCs B BUAE 30MbHOMO ocTartka
(wnaka, nenna). Konnyectso OpraHM4Yeckoro yrnepoaa B 305IbHOM OCTaTKE HWU3KOe U
nernen MOXET WCMONb30BaTbCA ANA MPUMEHEHMS B cTpouTenscTee. [Mpu BbICOKON
TeMmnepatype M HanMuuM KUCIOTHBIX KOMMOHEHTOB YNETYYMBAIOTCH HEKOTOpble
TSKenble MeTansbl, TakMe Kak KagMuUi U LUMHK, U3 30MbHOro OCTaTtka yneTyunBatoTcs
nenen v UNbLTPOBaHHBIA LWNak. JTO AAET NONOXUTENBHBIA OYMWaLWMN ekt
wnaka. Jletyuin nenen n unbTPOBaHHBIA LUMAK CoAepXaT BbICOKME KOHLEHTpaLmu
TOMNMBHbIX 3arpsisHTENeN 1 TpebyroT AanbHenLwen nepepaboTkm n(unn) yaaneHms.

B COOTBETCTBUM C 3KOMOTMYECKMMU TPEOOBaHUSIMA YCTAHOBKWM NO  CXUraHUo
YMNaKOBOYHbIX OTXOAOB [OMKHbI MMETb OYUCTHbIE COOPYXEHUS ANS YNnaBnvBaHus
BbIGPOCOB 3arpsA3HAIOLLMX BELLECTB B aTMOCHEPHbLIA BO3AYX.

4.6 YTMnusauma TennocoAepxaHus B rasoobpasHbiX npoaykrax
cropaHus

TennocopgepxxaHne B rasoobpasHbIx MPOAyKTax CropaHusi BOCCTaHaBNMBaEeTCs B
Golnepe B BWAE Mapa UNM ropsiyed BoAbl. TennosBon ko3(dULMEHT MONesHoro
JencTBua TennoobMeHa NponopumoHaneH TeMnepaTypHON pasHULEe MEXAY BbICLUEN 1
HU3LLEN TENNOTOM CropaHns CxXuraeMbix MaTepmarnos.

O6LUME NONOXEHNS MO AOCTUKEHUIO HU3LLEN TEMNNOThI CropaHnsa Crneaytome:

— Hanvune yCTpOWCTBa, NpeaHa3Ha4YeHHOro ANs TOMNMBa ONpPeAeneHHoro B1Maa,
KayecTBa W accopTuMeHTa. TOMMMBO, He MOAXOAslee ANsS LEeNCTBYoLero
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ob6opyaoBaHUs, MOXET okasaTb HEFraTUBHOE BNUSIHAE Ha NPOLIECC YTUNU3ALMMN OTXOL40B
Ana  3HepreTn4ecknx ueneﬁ N BblI3BaTb o6paaoBaHV|e ocajKka, oLlnakosaHne u
kopposuio B Gownepe. B pesynbrarte, uyactoe obayBaHMe CaxW W OTKIOYEHWE
YCTPOMCTBA ANS NpuBeLeHNs B MOPSAOK N PEMOHTHbIX paboT Byaet Heobxogmmo. Beé
3TO yMeHbLUaeT BO3MOXHOCTb TEXHNHYECKOro O6CJ'Iy)KI/IBaHI/|H 3aBoja,

— Ucnonb3oBaHWe BHYTPEHHEW SHeprun obgysBaTenel, Hacocos, 6onbLuoro
rasoouMcTUTENBHOrO 060pPYAOBaHUS, MNPEAHA3HAYEHHOro ANS OYUCTKU OT TOMOYHOro
rasa v T. N., COKpaLlatoLero CyMMapHbIi kO3thULMEHT NOME3HOTO LENCTBUA BCEro
YCTPOWUCTBA U KOSPDULIMEHT TEPMUYECKOTO YCUMEHMSI.

CyMMapHbIi  KO3PPUUMEHT MNOME3HOro AencTBMA BCEro  YCTPOMCTBA W
KO3 OULMEHT TEPMUYECKOrO YCUMNEHWs AOMMKHbl ObiTe  ONTUMU3MPOBaHBI MyTEM
CBEAEHUS K MUHUMYMY TENMOBLIX NOTEPL, HANPUMEP, 3a CHET:

—  MOBCEMECTHOrO OXJI2XKAEHNS rOpsUMX TOMOYHBIX ra3oBs B Oolneps;

—  YyTUNM3aumMM OCTaToO4HOro >Xapa B TOMOYHbIX rasax nocrne Govinepa Ans
06e3BOXMBAHNA U NPEABAPUTENBHOrO HarpesaHua TonnmBea, Nnco Ana Apyrvx sTanos
npouecca.

4.7 [peobpa3oBaHue 3SHeEpPrum B INEKTPUUECKYIO U(Knu)
TEnnoByto

OpdeKkTMBHOCTE Npeobpas3oBaHns 3HEPTMM B SMEKTPUYECTBO W(unm) Tenno
3aBUCUT OT TeMnepaTyphbl 1 AaBrneHMa obpasoBaHHOro nNapa.

CMeLuaHHoe npeobpasoBaHne 3NeKTPUYECTBa W Napa UM ropsidei Boabl B Liensx
HarpeBaHWs faeT BO3MOXHOCTb nonyyars oT ytunudauum 6onee 70 % aHepruum. Takas
KOMBMHaUMA npeanoyTuTenbHa Ang onTumusaumm BosBpata Tenna. KonpgeHcauums
BOZSIHOIO Napa B AanbHENLWEM MOXET NPUBECTU K YBEMNYEHUIO NOTPEBNeHnsa SHeprv.

5 TPGGOBaHMﬂ K yTUunu3auum ynakoBKu B KadeCtBe TOonnuBa

5.1 KoacpcpuumeHT Tepmuueckoro ycuneHusa

[naBHOe TpeboOBaHWE K YMakoBKe, KOTOpas MOXET ObiTb YyTUNM3MpoBaHa B
KayecTBe TOMNMBA, 3aKMOYaETCs B TOM, YTO OHA SABMSETCH TOMMMBOM B OObIYHbLIX
YCrNoBUSIX M ANs onTuMM3aumm crnocobHa obecneynTb HeoBXxoanMbIA KO3 DULMEHT
TEPMMYECKOro ycuneHus. JTO O3HadvaeT, 4YTO npu  3PPEKTNBHOM  CKUraHiun
mMarepvanoB Hu3las Tennota cropaHus  (Q,, YNaKkoBKUM [AOIDKHa Npesbilarb
HeobxoAMMYo 3HeprMio H, Ans TOoro, 4YToObl NOBLICUTL Temnepartypy MpoAyKToB ee
CropaHusi, B TOM YnCre LNaMoB U 13bbIToYHOro Bo3ayxa Ao Tpebyemon TeMnepaTypsl.
970 onpepensieTca B pasgene 6 1 ABNSETCA MOCTOSAHHbIM ANA BCEX OPraHNYecKmx

BeLllecTB ”n OONbLUMHCTBA NErkmx ynakoBOK M3 mMaTtepuanos, cogepxallinx 60]'IbLLIyI'O
4YacTb OpraHn4ecKoro seLlecrea.

5.2 CoaepxaHue 30nbl
Mpouecc yTUAM3aUMU OTXOLOB C LEMbH MOMyYeHUs SHEeprum Mno3sonseT
CYLLECTBEHHO COKpaTWUTb O6LWMIA 0GbeM OTX0A0B, a obpa3dyembli B pedynbTaTe Lunak

MOXeT ObITb MOBTOPHO UCMOSb30BaH. B cpegHeM roprodas ynakoska CoLepXUT MeHbLLe
30/1bl, YEM TBEPAblE KOMMYHarnbHbIE OTX0Abl UNK yrorb. TpeboBaHue K KoatbOULMEHTY
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BOYHbIX MaTepuanoB He SABMASOTCS pacnpoCTpaHEHHbIMM,

rOCT 33706-2015
TEPMUYECKOro YCUIEHUS1 KOCBEHHO OrpaHunumsaeT obliee copepxaHue 3onbl. Mpegen
BapbMpyeTCs B COOTBETCTBMU C COCTAaBOM Marepuana ynakoBku.

B Ttabnuue 1 npuBepeHbl 3HaveHWs (,,, AaHHbIE O KOMUYECTBE Tenna wu

VMEIOLLIENCS B PACMopshKeHU TENOBOW SHEPrMM AN TUMWYHbLIX COCTaBHbIX YacTen
YNakoBKU M YMAaKOBOYHbIX MaTepuanoB. HekoTopble M3 MpeacTaBneHHbIX Ynako-

oAHako oHuU 6binn

BblOpaHbl Ana TOro, YToObl NOKas3aTb CMEKTP OCHOBHbLIX BO3MOXHOCTEMW (CM. Takke

npumep B pasgene 9).

Ta6nuya 1
Koadpcbu- Monyua-
Mpumepbl CKUraembix 0. H.,, UMeHT emas
Marepuarnos MDx/kr® Mx/kr TEePMUYEC- | 1ennosas
yc:ﬁ;(:wﬂ oHeprua,
)
Qnet - Ha’ MD')KIKF
MIDx/kr
Llenntonosa 16,1 7,9 8,2 12,1
JlnrauvH 26,0 12,0 14,0 19,5
Kpaxman 16,1 7,9 8,2 12,0
NHepTHbIE MaTepmansl -
(kepamuka, CTeKno U T. 4.) 0,0 1,0 -1,0
KapboHar kanbuus® 20 1,0 3.0 -
Boaa (kak XWAKOCTb) 2,0 2,0 -4.0 -
[pesecuHa
[peBecuHa cyxas 20,0 9,7 10,3 15,0
[OpesecuHa, 30 % Bnarn 13,3 7,3 6,0 10,0
[peBecuHa, 50 % Bnarm 8,8 57 31 6,6
bymara un kapToH
KapToH (66 % uennonoas,
23 % nurHunHa, 11 % MHEpPTHbIX
CNOEB) CyXoM 16,6 8,1 8,5 12,5
KapToH (66 % uennonossbl,
23 % nuranHa, 11 % MHepTHbIX
cnoeB), 7 % Bnaru 15,3 76 7.7 11,5
KapToH (85 % uenntonosbl, 15 %
VMHEPTHBIX HANONHUTENEN) CyXOr 13,7 6,8 6,9 10,3
KapTtoH (85 % uenntonosbl, 15
% WHEPTHbIX YrnepoaHbIX
HarnomHUTENEeN, CyXux),
7 % Bnaru 12,6 6,5 6,1 9,5
KapToH (85 % uenntonossbl,
15 % MHEPTHbIX YrNepoaHbIX
HanosIHUTENEN, CyXKX),
7 % Bnarn 12,6 6,5 6,1 9,5
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lNpodomxernue mabnuusi 1

Koadpdpm- Monyyae-
MprMepbI CXMUraemblx 0.. Ha, LUMeHT Mas
Marepuanos M Io/kr® MOx/kr TepMuyec- Tennosas
yc:ﬁ;:m SHeprMﬂej
Qnet - Ha 7 M‘um/Kr
MIO>x/kr
YnakoBouyHasa bymara (80 %
uenntonossl, 20 % WHEPTHbIX
HanonHUTeNen) cyxas 12,9 6,5 6,4 9,7
YnakoBouyHas 6ymara (80 %
uennonosbl, 20 % MHEePTHbIX
HanonHUTenen, Cyxmx),
3 % Bnarm 12,4 6,4 6,0 9,4
YnakosouHas Bymara (60 %
yennonosbl, 40 % MHEPTHbIX
HanonHuTenen) cyxas 97 51 4.6 7,3
YnakosouHas Bymara (60 %
uennonossl, 40 % MHEePTHbIX
HanonHUTENen, Cyxmx),
3 % Bnarun 9,3 50 4.3 7,0
[Monumepsl
MonunatuneH (M3J) 43,0 21,0 22,0 32,2
Monunponunex (MMM) 44,0 20,4 23,6 33,0
Monuctupon (MNC) 40,0 18,2 21,8 30,0
MonvsuHunxnopug (MBX) 17,0 8,0 9,0 12,8
MNonuatuneHtepedTanar (MN3T) 220 10,0 12,0 16,5
Monukap6oHaT 29,0 14,0 15,0 22,0
ANIOMUHWN (roproymin)°) 31,0 6,4 24,6 23,3
AMOMUHAN (MHEPTHBIN)®) 0,0 1,0 -1,0 —
Cranb (MHepTHas) 0,0 0,4 -0,4 —
M ¢ 50 %-HbIM yrnepoaHbIm
PUNLTPOM 21,1 10,7 10,4 15,8
MM ¢ 70 %-HbIM yrnepoaHbIM 12,0 6,8 52 9,0
duUnsTPOM
NCc2%TiO, 39,2 17,9 21,3 29,4
JlamuHaThbl
KapToH (66 % uenntonossbl, 23 %
nuravHa, 11 % MHepTHbIX
MOKPbLITUIA/CNOEB CyxuX), 7 %
Bnarn, 20 % N3, 2 % Al 21,6 10,2 11,4 16,2
71% N3, 12% Al 17% N3T 38,0 17,3 20,6 28,5
49 % M3, 22 % Al, 29 % N3T 34,2 14,6 19,7 257
23 % M3, 46 % Al, 31 % N3T 31,0 10,9 20,1 23,3
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lNpodomkerHue mabnuupi 1

Koadhdpu- Monyyaema
MpyMepb! CKUraeMbIx O, Ha, LMEHT 4 Tennosas
Marepuanos M ox/kr Mk /kr Tepmuyec- aHeprus,
KOro MDx/kr®
yCuUneHus
Qnet - Ha ’
MDx/kr
MM-nnenka ¢ 0,7 %-HbiM
NOKPbLITUEM U3 aNOMUHNS 43,9 20,3 23,6 32,9
M3T-nneHka ¢ 0,7 %-HbIM
nokpbITMem n3 SiOx 21,9 99 11,9 16,4
58,1 % Al, 41,9 % NBX 25,0 7,0 18,0 19,0
YnakoBka (Tapa)

[epeBsHHbIN NOAAO0H,
4 % reosnen, 16 % snaru 15,8 8,1 7,7 11,9
[epeBsaHHbIN AWK, 5 %
reo3gen, 16 % Bnaru 15,6 8,0 7,6 11,7
bankn ans orypuos (81,8 %
ctanm, 14,8 % NMY 8,0 4.0 4,0 6,0
A3p030nbHbI 6annoH 13 ctanm
(85,2 % cranm, 14,8 % MM? 6,5 3.4 3,1 49
BaHkn ans cuponoe/naTokm
(89,5 % cranm, 10,5 % MM® 46 2,5 2.1 35

MpumevaHnunsa
4 Bo BpeMs npouecca ropeHus kapOoHaT kanbLus SHAOMETPUYECKM 0OpasyeT OKCUA KanbLus W
auokeua yrnepoaa.
TOHKyI0 antoMUHMEBYHO honbry TonwmHon Ao 50 MKM paccmaTpuBaloT 34€Chb Kak roprodyto. ToHkas

antoMuHueBasn donbra (B 60NbLUMHCTBE CnyvaeB TOMWMHOW A0 50 MKM) yBenuuuBaeT Qne[ YMNakoBKU U

paccmaTpuBaeTCs Kak NpurogHas k nepepaboTke B ka4eCTBE BTOPUYHBIX QHEPTETUHMECKUX PECYPCOB.

TOHKYIO antoMUHUEBYKO PONbry TonwmuHON 6onee 50 MKM paccmaTpuBaloT 34€Cb Kak HEroplouylto.
AntoMuHueByto onbry TonwuHoi 6Gonee 50 MKM He crnegyeT paccmartpuBatb Kak MPUrOAHYK K
yTUNM3auumn B Ka4ecTBe BTOPUYHbLIX 9HEPreTUYECKMX PECYPCOB.

Mcnonb3oBaHHas ynakoBka He COOTBETCTBYET TpeboBaHusiM MO yTunusauuM B KayecTBe
BTOPUYHbIX 3HEPreTUYecKuX PecypcosB, OAHAKO OPraHW4ecKkue KOMMOHEHTbl BbIAEMNAT UMELLYIOCA B
pacnopskeHuM TEMMOBYIO JHEPrMI0. YMNakoBKy, koTopas coctouT u3 Oonee yem 50 % (no macce)
HEOPraHUYeCKMX BEeLUeCTB, HanpuMmep, Takux, Kak CTEKNO WM XEeCTKUe MeTannmMyeckme KOHTEMHEpPbl C
nnacTMaccoBbiM 3aTBOPOM, HE credyeT paccMaTtpuBaTb Kak NPUrOAHY K yTunusauum B KadecTBe
BTOPUYHbIX SHEPTETUHECKNX PECYPCOB.

[na ycTaHOBOK NO yTMNU3aLuKn yNakoBOYHbLIX OTXOAO0B C LieMbIo NOMyYeHUss 3HepreTuYecknx
pecypcoB C TENMOBLIMK NOTEPAMM, PaBHbIMKU 25 %. NMelowwaaca B pacnopsXXeHn TENMOBAs 3HEPTUA

pasHa 0,75 O

net *

OddekTnBHOE  CKUraHwe  orpaHvuMBaeT  COAepXaHue  HEecropesLlero
OpraHW4ecKoro BellecTBa B 30M€ W, BCNEACTBME 3TOro, pacxogyetcsd Hebornbluoe
KONMMYECTBO SHEprMm B 30MbHbIX OCTaTkax (wnake, nenne). Takum oBpasom,
nokasartenb CoAepXaHus 30nbl, 06pasyroLLMINCa B pe3ynbTaTe CKUraHUS YNakoBOYHbIX
OTXOAOB, HE SBMSETCH AOCTaTOMHO BaXHbIM MokasaTenem Ans onTMMu3aumm unm
onpeaeneHns rogHoOCTN OTXO40B ANA YTUNU3aLUN B SHEPreTUYECKMX LIensax.
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5.3 [pyrve gononHutenbHble TpeboBaHUs

Opyrve pononHuTenbHble TpeboBaHWA OTHOCATCA K  KUCNOTOOBpasylomm
BELLeCTBaM, TSKenbiM MeTannam W LPYrMM OnacHbeiM BeELLecTBam B yNakoBke,
noanexaiyen cxuraHuto. 3t TpebosaHna npegycmotpersl B FTOCT 33753-2016, B mx
yuene:

— COAepXaHue KMCrnoToobpasyroLlmx BeLecTs, TakMx Kak cepa, asoT u XJiop B
Tonnvee, npeobpa3yemMoM B 3HEPruto, AOMKHO OrpaHUYMBAaTBLCA YCTaHOBREHHBbIMU
npeaensHo AOMyCTMMbIMK BbiBpocamu npeanpusTtus. lNpeanpusTie no CxuraHuo
TBEPAbIX KOMMYHanbHbIX OTXOAOB AOMKHbI UMETb Heobxogumoe obopyaoBaHue ans
CKWUIraHWs YNakoBOMYHbIX OTXOA0B. MakcumarnbHoe ypaneHue LnamoB Npu CXUraHum
YNaKkoBOYHbIX OTXOA40B TaKkKe ABNSETCS AONONHUTENbHBIM TpeboBaHneMm;

- MaccoBaa AONSA  TSKENbIX METannoB  [OSKHA  ONpeAensTbcs  no
FOCT 34030.1-2016 «YnakoBka. TpeboBaHUS K USMEPEHUIO U YCTAaHOBNEHMWIO YeTbIpeX
TSHKENbIX METannoBs 1 APYrMX OnacHbIX CyGCTaHUMIA B yNakoBKE W UX NOCTYMNEHWSM B
okpyxarowyto cpegy. Yacte 1. TpeboBaHUA K U3MEPEHUIO U YCTAHOBINEHUIO YeTbIpex
TSDKENbIX METANMOB B YNAKOBKE» WU JOMKHA KOHTPONMPOBATLCA NPU CXXUraHNM.

- Ha NPeanpUATUAX MO CKUraHWMIO YNakoBOYHbIX OTXOA0B AOMKEH NPOBOAUTLCS
MPOW3BOACTBEHHBLIA MOHUTOPUHI C LEMbI0 KOHTPONS 3a BblGpocamu, cbpocamun u
obpa3oBaHnem OTXOA0B OT CKUraHWS yNakoBOYHBIX OTXOA0B.

6 Teopetuuyeckoe onpepeneHue KoadpgpuuueHTa TepPMUYECKOro
ycuneHus

CornacHo TOCT 33753 roptounii maTtepuan onpepeneH, kak crnocobHbii kK
0CcBOBOXAEHNIO SHEPrMM B npouecce cropaHusi. Ero xapakrepuctukm kak reHeparopa
3HEPrMM MOryT BbIMUCMATLCS NYTEM CTaHAAPTHOW TEPMOLMHaMUYECKON Npoueaypbl.
Ana ontuMmmsaumn koadpduumeHTa TEPMUYECKOrO YCUNEHNST 0CBODOXAEHHAs 3HEPTUS
JomkHa ObiTb LOCTATOMHO BbLICOKOW ANs Toro, 4toObl ofecneunTts KoadhdUUMeHT
TEPMUYECKOTO YCUIEHUS B MPOLIECCE CrOpaHusi.

Huswas Tennota cropaHns (,, wMarepuana sBNSETC  KOMUYECTBOM

0CBOBOXAEHHOW 3HEPrMKM, MONYYEHHOW BO BPEMsi CropaHusi U MpeBpalleHun Bogbl B
nap. OHa 3aBMCUT OT XMMMYECKOrO cocTaBa Mmarepuana. WHTeHCMBHOCTb
0CBODOXAEHNST 3HEPrUM TakKe 3aBUCUT OT M3nYeckux CBOWCTB MaTepwana. Ons
obecneveHns KoadpdULMEHTA TEPMUYECKOro YCUNEHUs matepuana @ . [AOMmkHa

net
MpeBbiaTs KOMWYECTBO HEOOXOAUMOW 3Hepruv H, [JO YPOBHA TemnepaTypb

annabaTnyeckoro nnaeneHWsl BELLECTB MOCMne CropaHus (Bkroyasi u3bbITOYHbINA
BO34yX), OT TemnepaTtypbl OKpyxawlen cpegbl A0 O0OyCNoBnNeHHOW KOHEYHOW
Temnepatypbl. KospduLMeHT TepMUUeckoro yeuneHus BeldMcnseTca no gopmyne

0

= net

-H,>0 . (1

Huswasn TennoTa cropaHus yrakoBKK, COCTOALLAs M3 PasfMYHbIX KOMMOHEHTOB,
MOXeET ObITb BblYMCNEHA MO opmyrne

D WA @
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rae Q... — HU3LWas TenrnoTa CropaHnsa yrnakoBky,

f; — BONS1 COCTaBHOW YaCTW YNaKkoBKMY;
0,..,— HV3LWas TernnoTa cropaH1sa COCTaBHOW YacTy i ynakoBKW.

Cxuraemas ynakoBka MOXET cofepxaTb Heroproune martepuarbsl UHEPTHOMO Unn
peakTUBHOIO NPOUCXOXKAEHUS, KOTOPbIE MOTYT NPOU3BECTM OTpULATENbHBLIN 3dekT Ha
KO3PDULMEHT TEPMUYECKOrO ycuneHns H, ANS YNakoBOYHOro marepuana MOXeT

BbIYUCIISITLCA COMMAacHo hopmyne

m

H,=%g,C,,-(I,-T), (©)

j=l

roe H, —3Heprus, HeobxoaMMas BeLLeCTBam, Lnamam 1 n3bbITo4HOMY BO3AYXY OT T,
80 T, ansa apmabaTnyeckoro CKUraHns MaTepuarnos;
gj — NponopLyn NPOAYKTOB CrOPaHMA 1 LLNamOB (TOMOYHLIX ra3os U 301bI) U
N30bITOYHOrO BO3L4YXa;
C pj—0coBoe CBOWCTBO Tenna cropesLUero NpoAyKTa j npyu NOCTOSAHHOM
LaeneHun; T, — KOHeYHas TemnepaTypa CropaHus,
T, — TEMNEpaTypa OKpy>KatoLLEen cpebl.
dopmyna (3) npuMeHsieTcs ans  aguabatumdeckon cutyauuu. B uensax
obecneyeHnss TpeboBaHW yNakoBKe, NpejHasHa4YeHHOW ANA yTUnM3aumm B KadYecTBe
aHepreTndecknx pecypcos B cooteeTctBum ¢ TOCT 33523, Hactoswasa dopmyna
NCNONb3yeTcs AN OLEHKM KO3 PULMEHTE TEPMUUECKOTO YCUNEHNSA YNaKOBKU.
H_, ynakoBKW, COCTOSILLEMA M3 PasmmMyHbIX KOMMOHEHTOB, MOXET BbIMMCAATLCHA B
COOTBETCTBUM C DOPMYIION

Ho=3fH,, @

rae H, — aHeprus, HeobxoauMas BeLLecTBaM, LWnaMam v n3BbITOYHOMY BO3AYXY OT 7,

0o T, ans agnabaTtnyeckoro CKuraHms Tenna;

f; — BONSA COCTaBHOWM YacTh YNaKoBKY;

Ha; — aHeprusi, Heobxoammas BeLecTsam, LunaMmam 1 nsbbITo4HOMY BO3AYXY OT
To 00 T2Ans agnabaTnyecKkoro CXUraHUs Tenna COCTaBHOM YacTy YNakoBKW.

MpumMmeyaHnue - [na 6onee aeTanbHOr0o 0OBSACHEHUA MO KOIDMULMEHTY TEPMUYECKOrO
YCUNeHUa U MeToAam pacyeTa (CM. npunoxeHue A).

7 OnpegeneHue HU3LWEN TENNOTbl CropaHus

Huswas Tennota cropaHna Q petmin MOXET BbITb OnNpeaeneHa kak Ha no popmyne

Oretoin = Ha - ®)
Husliaa TennoTa cropaHna 3aBUCUT OT OCOGEHHOCTEN Cropaemblx MaTepuanos U
yCNOBUIA CKUraHUS.

11
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8 TeopeTnuyeckoe U NpakTuyecKoe ocyliecTBreHue

Mpw BeInonHeHWn dopmyrnel (1) 0, CropaeMoro Matepuana ABnAeTCS CYLLECTBEHHOM
ana obecrieyeHns koadduLMEHTa TEPMUHECKOTO YCUNEHNA B NPEACTaBNeHHON cucTeMe
OKAraHWsl, T. K YCTaHaBnMBaeT SHepruo, HeobXoouMMmyro [LNns OOCTMXKEHUS pasHbIX
TeMMeparyp CropaHvisi TBEPAbIX KOMMYHaMbHBIX OTXOAO0B pasnmMyHoro coctaea. Kpueas Ha
pUCyHKe 3 MOKa3bIBaeT TUMNYHbIE 3Ha4YeHUA H , Mpuy pasHbIX TemnepaTypax.

Q... KOMMyHarnbHbIX TBEPAbIX OTXOAOB B AvanasoHe oT 8 Ao 12 mbk/kr, 0BblyHO
ABMNSAETCA [OCTAaTOYMHOW ANS AOCTWXKEHWUS TemnepaTtypbl cropaHus, pasHon 1200 °C,
KOTOpas NpeBbILLasT MUHUMASbHYHO TEMMEpaTypy cropaHusi, paeHyto 850 °C.

Ona nopnepxaHuWs  onTuManbHOW  paboTbl  LENCTBYIOWMX  MPEANPUSATUN,
paboTatolmx Ha SHEPriM, NOMYYEHHOW MPU CKUFaHWN YNaKOBOYHBIX OTXOAO0B, Ba)KHO
COXPaHATb HUBLIYH TEnnoTy CropaHWa npyv CMELUaHHOW nojadve Marepuarnos B
YCTaHOBKM AN CKUraHusi OTXO4O0B OMpeAeneHHOro npefena B MycopocKuraTensHom
yCTaHoBke, T. e. 8-12 mIx/kr. 31O focTuraetca nytem otgeneHns ot TKO n cxuranms
YNaKoBOYHbIX OTX0A0B, 06rafatomX BbICLUEN TENIOTOW CropaHus.

Hof[omr |

Mpeaen Qnet ans 6bITOBbLIX
10 TBEPABIX OTXOA0B

.,,-——""'/

° 500 8501000 1500 l:TeMnema = ]

b e —

PucyHok 3 — TunuuHble 3HaveHuns H, AN TBepAbIX KOMMYHarbHBIX OTXO40B
pasHOro coctaea, CKUraeMbIX B YCTAHOBKE A1 OKUraHWs TBepAbIX KOMMYyHaIbHbIX
OTXOA0B NpW pasHbIX TeMnepaTypax

Ha pucyHke 4 cpaBHMBAOTCS CyLLUECTBEHHbIE 3HAYEeHUA nokasaTtenein pasnuyHbIX
cropaembIx Marepuanos ynakoBku U Tonnmea. [Ons Bcex npueBefeHHbIX Matepuanos u
Tonnvea 3HadveHnss Qpet MPEBLILIAET Ha, YTO cooTBeTcTBYET dhopmyne (1). Janee Ha
npesblllaetT obuwme noTepy B OOblYHbIX YCTAHOBKAX AN  CXUraHus OTXOA0B.
[ocTynHbI  KO3(PMUUMEHT TEPMUYECKOTO YCUNEHWs, MOMYYeHHbI Ha MpakTuke, B
LefCTBATENBHOCTU Bbille KO3(PULIMEHTA TEPMUYECKOrO YCUMEHUs, pacCuYUTaHHOro
TEOPEeTUYECKM (PUCYHOK 5).
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Huswasa tennota cropanna Quet , MIDK/KT, MaTepunana

QOhnet

PucyHok 4 — CpaBHeHne HU3LWNX TemnepaTyp cropaHns Qpet C 3anacom aHeprumn Ha nx
TOMOYHbIX rasos npu Temnepatype 850 °C n 6 % npeBbILLEeHNA KUCopoJa HEKOTOPbIX
mMarepumaros W XWAKOCTeN C TennoBbIM1 NOTEPAMN

ApanaGammueckan cucrema
- BbieneHue Temnna, 6e3 norepb

PeanbHan cucrtema
- BbleneHue Tenna,
C NoTepaAMM

KoadpcpuumeHT
TepMUdeckoro

T T ycuneHust

Tonnueo/

Qnet

850°C

-

150°C

DocTynHbiii
koacpcpuLmeHT
TepMN4EcKoro

ycuneHus

MNonesHas

JHeprua

Motepu

raeerarnissreas ¥

conegpEIEIRS ATy
by

PucyHok 5 — Koappu1LMEHT TEPMMYECKOTO YCUMNEHNA N HOMUHASBbHBIN KO3 dULMEHT
TEPMUYECKOro YyCUNeH st Npy yCTaHOBMNEHHOW TeMnepaTtype 1 cogepXaHum kucnopoga
B TOMOYHOM rase
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970 nokasbiBaeT, YTo TpeboBaHMEe K YNakoBKe, WCTMONb3yeMOW B KayecTBe Tonnvea
(cm. pasgen 5), obecrneuvBaeT KOSPMULMEHT TEPMUHECKOTO YCUIEHWSs, HO SIBMSETCA
KOHCEPBATUBHBIM MOAXOAO0M.

9 OnpepeneHune koadgphnumeHTa TEPMUIYECKOTO YCUITEHUA

Qret SIBISIETCS BbIYMCIISEMBIM NAPAMETPOM U MOXKET OMNPEeAEnsTbCH CTaHAapTHIMU
MEeToLamMK, HanpuMmep, C NMoMoLLsto kanopumeTpum no FTOCT 147.

H. AN npegnonaraeMoi KOHEYHOW TeMNEPaTypbl 1 KonniecTBa M3BLITOYHOTO BO3AyXa
TaKKke MOXET SBMSATLCS BbIMUCISIEMBIM MapPaMETPOM U MOXET ObiTb MOMNyveHa C MOMOLLBIO
hopmyrnbl (3). PekoMeHayemas Temnieparypa GkuraHs aorpkHa bbims paBHa He meHee 850 °C,
a n3bbITOYHbIN KMCropos — Bbille 6 %. HacTosuwpme MuHMMarnsHbIE YCroBUS UCMONb3YHOTCA AT
pacueTa ko3 PULIMEHTA TEPMUYECKOTO YCUMNEHUS, OKUraeMbIX YIakoBOYHbBIX MaTeprarnos.

Tabnvuya 1 ycraHaenveaeT (., H, n KO3POUUMEHT TEPMUYECKOrO YCUNEHNs,

BblUMCIEHHbIE AN TemnepaTtypbl okpyxawwen cpeabl 25 °C 1 npn ycTaHOBNEHHON
koHeuHol Temnepatype 850 °C n 6 % wu3OLITOYHOrO KUCNOpPOAA B TOMOYHOM rase

HEKOTOPbLIX YNakoBOYHbLIX MaTepuanos 1 Bnarv.

MonoXuTensbHble 3HaYeHNA KO3pULMEHTA TEPMUYECKOTO YCUNEHNS

B cnyy4ae nonoXxuTenbHOW pasHuubl NOSBNAETCA KOS(MULMEHT TEpMUUECKOrO
yennenus (cMm. Tabnuuy 1).

Ans onpepeneHna obecneunBaeT Unu He oBecneynBaeT yrnakoeka M3 pasnuyHbIX
BMAOB MarepvanoB KO3MMUUMEHT TEPMWUYECKOTO YCUMNEHUS MOMYT MPUMEHSTHLCSH
pacu{eTbl, NpuBeLeHHbIE B NpyMepax 1-5.

Mpumep 1 Cocras: KapTtoH (66 % uenntonosbl, 23 % nurHvHa) ¢
11 % nHepPTHOro cnos
KoacppmumeHT
Tepmuyeckoro yeunenus: 0,66-8+0,23-14+0,11-(—1)=8 MOx/kr
CopnepxaHue 30nbL: 11 % (WHepTHOro cnos)
Mpumep 2 Cocras: PP c 50 % kap6oHaTHOro HanonHUTENs
KoadbcpmuymeHT
TepMudeckoro yeunexns:  0,5-24+0,5-(-3)=10,5 MIx/kr
CopepxaHue 305bl; 30 % (CaO n3 CaCO3)
Mpumep 3 Cocras: PS c2 % TiO,
KoacpdpmumeHt 0,98-22+0,02-(-1)=22 mIx/kr
TEPMUYECKOrO YCUMEHNS:
CopnepkaHuve 305bl: 2 % (TiO2)
Mpumep 4 Cocras: JNamunar 71 % ot PE, 12 % ot Alun 17 % ot
PET
KoadhpmuymeHrT
TepMudeckoro yeunenns:  0,71-22+0,12-25+0,17-12=21 MIOx/kr
Copepxanue 301bl: 23 % (Okcuaa anomMmuHns)
Mpumep 5 Cocras: NamuHat 49 % ot PE, 22 % ot Aln 29 % ot
PET
KoadppmumeHt
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CopaepxaHue 305bl:

0,49-22+0,22-25+0,29-12=20 MOx/kr
41 % (Okcvpa anoMuHuR)
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| OnTuMuM3aumus Bo3BparTa Tenmna OT YMNakoBOYHbIX OTXOAOB O3HAYaET, YTO
obopyfoBaHMe ANA NpoLecca CXUraHus W ynpasneHWe WM OMTUMW3UPOBaHbI ANs
Lenen Ncnonb30BaHNs SHEPrumM CropaeMbIxX yNakoBOYHbIX OTXOA0B, YToObI obecneynTs
HW3LLYH TEnnoTy CropaHWs M HopmarnbHoe (YHKLMOHMPOBAHWE CUCTEMbI CXUraHWUs,
KoTOpas BkroyaeT B cebs BCe 9Tanbl, BKIOYAd OMpefeneHne CBOWCTB YMaKOoBKY,
cucTembl cbopa, MOATOTOBKW, XPAHEHWs OTXOAOB W nNpeobpas’oBaHus 3Heprn B
MONE3HYIo SHepruio AnA TpebyeMbIx HYKA.

HekoTopble aTanbl BKIHOYEHbI B OOLWYIO CUCTEMY CXUraHWs, HO He KacarTcs
CaMOW YMaKoBKW, B MX YUCIIE: CUCTEMbI HAKOMMEHWSA WU MOATOTOBKM, YTUIIM3aLmMm Tenna u
npeobpa3oBaHns 3HEPTMM B HUSBLLYK TEMnoTy CropaHvs, KOTOpble HE OKasbiBatoT
BMNNAHWSA Ha TPeBoBaHMs K ynakoBKe.

Ons obecnevyeHns aMHEKTUBHON AEATENLHOCTU NPEAnPUATUA, paboTaromx Ha
OTX0faX, BaKHO COXPaHATb HU3LYH TenmnoTy cropaHmsa oT 8 o 12 mIx/kr npwm
CMeLLaHHOW nojaye MaTepuarioB B YCTAHOBKU ANS CKUraHWSA OTXOLOB OnpeAeneHHoro
cocTaBa B MyCOPOCKUraTesibHOM YCTaHoBKe. JTO AOCTUraeTCs MyTem OTAEeNeHus
YNaKoBOYHbIX OTXOLOB C BbICWIEA TENOTOW CropaHvs OT APYrMX KOMMYHarbHbIX
TBEPAbIX OTXOA0B.

Il Huswasn TennoTa cropaHus ynakoBku OMNpeaeneHa Ans Konudectea sHeprm H,,
KaK CylecTBeHHas Ans agnabatnyeckoro NnaBeHns CropaembiX NPOAYKTOB YNaKoBKW,
LUNaKoB U M3BbITOMHOTO BO3AYyXa B 3@aBUCUMOCTW OT TEMNepPaTypbl OKpyXatoLen cpeabl
W YCTaHOBMNEHHOW KOHEYHOW TemnepaTtypbl Cropanus. 9Ta BenuMuMHa SBnSeTCS
OCOBEHHOCTBIO  MaTepuana W 3aBUCUT  OT  XMMWYECKOro COCTaBa  YMakKOBKM.
YCTaHOBMNEHHOro 3HaYeHWs He CYLLeCTBYEeT.

lll YnakoBka, W3roTOBMNEHHas W3 OPraHWYeCcKoro BELLECTBa, MPEBbILLAIOWEro
nokasatenb Hu3len TennoToA cropaHus  (,,., MOXeT WUCMONb30BaThCs

MHOFOKpaTHO B KayecTBe TOMnMBa U NoAXoAUT ANsA ONTMMM3auMM BO3BpaTta
Tenna. CooTBETCTBUE BO3BPATY TEMNSa YNakoBKW, U3roTOBNEHHON U3 pa3nyHbIX BUAOB
MaTtepuarnos, MOXET NOATBEPXAATLCA C MOMOLLBIO pacyeTa.

IV Huswaa tennota cropaHusi ynakoBKM MOXET W3MEPATLCH CTaHAapTHbIMU
metogamu (FTOCT 147 nnu skeuBaneHT), NMbo BbIMMCNATLCS No bopmyrne (2).

V lMpovecc Bo3spaTa Tenna obecneunmBaeT CyLEeCTBEHHOE yMeHbLUeHe obbema
OTXOZOB, @ MOMyYaeMbld B pesysnbTare Lufak MOXET MOBTOPHO WUCMONb30BaTLCA Ha
pasnuyHble NPOMBbILLNEHHbIEe Hyxabl. TpeboBaHue K kO3PUUMEHTY TEPMUHECKOrO
YCUMEHWS MNpeaycMaTpuBaeT OrpaHNuYeHue npeaernoB codepxaHus 30M1bl B
BOCCTaHaBIIMBAaEMOW YMakoBKe, WCMOMb3yEMOW B KayecTBe Tonnwea. 3TOT npeaen
W3MEHSIETCH B 3aBUCMMOCTU OT cocTaea ynakoBku. CopepxaHve 305bl He SBMAETCH
B&XHbIM MOKasaTenem B OTNMYME OT ONTUMM3auuM UMM NpUrogHOCTU YNakoBKW ANS
BO3Bpara sHepruu. Tonbko HeOOMbLUOE KONMMYECTBO 3HEPrMM NpeobpasoBbLIBAETCA B
Wnak v 30My, U STO NPUHUMAETCA BO BHUMaHWE npu pacyeTe KoadduumeHTa
TepMUYECKOro ycurieHma. CpegHecTaTUcTUYecKas roproyasi ynakoBka COAEpPKUT 301bl
ropasgo MeHbLUE, YeM TBEpAbIE KOMMYHAIbHbIE OTXOAbI UMW Yronb.

VI CopepxaHue KUCNoToo6pasyroumx BewecTB, TakmMx Kak cepa, asoT U XJ1op B
TonnuBe, npeobpasyeMoM B SHEPrut, AOIMKHO OrpaHUYMBaTbCA YCTaHOBIEHHBIMU
npeaensHO AONycTMMbIMA - BbiBpocaMu, YyCTaHOBMNEHHbIMW AnA  o6GopyaoBaHus 1
npeanpuaTus.  YCTaHOBKM ANA  CKUraHWs TBepAblX KOMMYyHasbHbIX — OTXOAO0B
obopynoBaHbl Ansi nepepaboTkn CPeAHero KonuMyecTBa YNAaKOBOYHLIX OTXOAOB.
KoHeuHoe ycTpaHeHue OTX040B M3 YCTaHOBKM Takke MNOABEPXEHO perynMpoBaHuLo.
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Taknum oBpasom, fononHUTENbHoe TpeboBaHue K KucnoTooGpasyolym BellecTBam B
BOCCTaHaBMNMBaEMOW YNakoBKe B KAYECTBE TOMNMMBA USMNULLIHE.

VIl Taxenkie metannbl 0ObIMHO HE WUrparoT rMaeHy PYHKLMOHANBHYH Posb B
MpoLecce CKUraHNs ynakoBOYHbIX MaTepuanos.

VIl NMioBble apyrue onacHble KOMMOHEHTbI, KOTOpble MOryT GbITb B OTXOZ4ax
YNaKOBKK, YCTPAHAIOTCS BbICOKOW TEMMNepaTypor B NPOLIECCE CKUraHms.

IX YcraHoBkM MO npeobpasoBaHWo SHEPrUM AOMKHbI PerynupoBaTbcs  Ans
obecrneyeHs KauecTBa CXWraHus M nepepaGoTKM TOMOYHOro rasa. Buicwas
TEennoTa CropaHusi XapakTepuayeT KavecTBO OxuraHus. Tsepable  4acTuubl,
KMCNOTOOOpa3yloLMe KOMMOHEHTbI WM JApyrve 3arpsisHaiolme Belectea, B T. M.
TSXKEnNblIe MeTansbl, BolAeNAemMble, NPV CKUraHNM TONMNBA, AOMKHbI ObITh TLLATENBHLIM
o6paszom yaaneHs! 13 BbIXIIOMNHbIX ra3oB n 6e3onacHo yctpaHeHbl. Takasa nepepaboTtka
TpebyeT SHeprMM W  yYMEHbLAeT 3HAYEeHWe HOMUMHANBLHOro  KoadduumeHTa
TEPMUYECKOrO YCUMEHNS.
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MpunoxeHue A
(cnpaeoyHoe)

KoadcbuumeHT Tepmmuyeckoro ycurieHust 1 Metoabl nogcyera

A.1 KpaTtkuit 0630p

B AaHHOM of3ope AaH NoApOGHbIA OTYET TOrO, Kak MOACHATAHO KOMWMYECTBO
Tenna, Aanee ornpeAeneHHoe Kak MUHUManbHO HUakast TennoTa cropanust (H,=0,.. )

Heobxoaumas ansi agnabaTu4eckoro HarpeBaHust BCEX NPOAYKTOB CropaHust ynakoBKu
(P) oT TemnepaTypbl Okpyxatowen cpeabl (Tp) AO YCTAHOBMEHHOW KOHEYHOW
Temnepatypsbl (72).

YuntbiBas YMCTble KOMMOHEHThI Jj, BKIOYas BOAY W HanonHuTtenu, H, (P) paHa B
dhopmyne

H(P)=3fH,, A1)

i=1

roe f; sensieTcs nponopuvert (bonee eCTeCTBEHHO MPOMOPLMS Maccbl w;) «i» -
06pa3Horo koMrnoHeHTa P. Takum xe cnocobom Huswas TemnepaTtypa cropaHus Qnet
COCTaBHOM yNakoBKWM MOXET ObITb monyyeHa ns opmynbl

0.(P =310, (A2)

roe Q; o3HauaeT XMMUYECKYHo (Hanpumep, HUBLLYIO TenmnoBytlo peakuuio Qpeti.
nmbo  Tennmoty amccoupaummn  Qqg), Jwmbo  dumsmueckyro  (Hanpumep, TEnnoTy
napootpasoBaHna Q vap,) TEMNOTY peakLnn, CBA3AHHYIO C «i»-06pasHbIM KOMMOHEHTOM.

OnpeneneHHbIM  KONMYECTBOM MPEANOXKEHHOrO0 KpuTepus BosBpaTta Tenna
ABNAeTCA KOSPMDULMEHT TepMuyeckoro ycuneHna AQ, KOTopbin onpeaeneH no
¢opmyne

AQEQnet—Ha(P):ifw(Q,-Ha,,)>0 : (A3)

i=1

BennunHbl Qpet M3HaYaMBEHO OMnpeaeneHb! KarnoprMETPUYECKM CrIOCOBOM, BENUHUHDI
Ha nogcunTaHbl ¢ MOMOLLBHO AaHHbIX MO M306apuyecko yaenbHOM TEMIOeMKOCTU UMn
MonsipHoiA TennoemkocTy Cp NS BELLECTB, KOTOPbIE A0SKHBI BbITh HarpeTbI.

A.2 BBegeHune

B npouecce HayyHOW npopaboTkym npeobpasoBaHUs SHepruv MoxeT ObiTb
paccMoTpeHa BO3MOXHOCTb WCTONb30BaHWs agmabaTnyeckon TemMneparypbl cropaHus
B KauecTBe KpUTEepMs BO3BpAaTa TENNa AN YNakoBKM NPy YCNOBUW, EChU:

ICV =V.C-t (A.4)

roe ICV — unctas TennoTa cropaHust Uy HU3LLas TennoTa cropaHus,
V — 06eM TONOYHOrO rasa;
C - cneunansHas TENNOEMKOCTb rasa;
t — Temneparypa.
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MpyHMMas BO BHUMaHWE COOTHOLLUEHWE TemMnepaTypbl OKpyKarollen cpepbl t w
KOHEYHOW TeMMepaTypbl, KOTOPasi, KaK M3BECTHO, NPUBOAMWT K MONIHOMY CropaHuio (T. e.
«cosgaeT OnaronpusATHbIE YCIOBMA ANA OKPYXXatOLWEeN cpelbl») U pacyeTbl KonmyecTsa
HeoBxoauMoro Tenna Ansa AOCTMXEHUs agmabaTnyeckoro COCTOSIHWUSA, OMNpeneneHHoro
Takmm obpasom, korga He OTAaeTcsi MNpeanoyTeHve Kn3bbITOYHOMY KUCRopogy B
TOMOYHOM rase, MOsIBUNCS KpuTepuin apwabatmndeckoro Bo3BpaTta Tenna. Takum
o6pa3oM, MEeTon MOXET OMNUCLIBATLCA KaK BblMUCNEHWE oBpaTHoW apmnabaTuyecKon
KOHEYHOM TemnepaTtypbl.

A.3 YnakoBOYHbIN MaTepuan

YnakoBka P MOXET COCTOATb M3 OfHOro KOMMoHeHTa K, Hanpumep, w3
nonmatuneHa (PE), nnbo n3 aByx n Gonee KOMMOHEHTOB. PaccmoTpum cnydam ¢
HECKObKMMUW KOMMOHEHTaMMN 1

P={K +K,+.K,} (A.5)

Hanpumep, ecnu P — kapToH,

Torpa K;= uennionosa;
K5 = NUrHuH;
K3 = HanonHUTenbHeI Matepuan;
K4 =Bnara, T. e. H20 (1).

A.4 Tennota cropaHua

Ecnv nsBecTHa TennoTa peakuyuM BCEX KOMMOHEHTOB @, TOrga MOMyvaloT JOCTaTO4yHO
TOYHOE 3HAYeHWe KOHEYHOW TEennoTbl cropaHus P, Q, NyTeM CIOXEHUs W3BECTHbIX

KOMTMOHEHTOB:
0,B)=1/-O+/1,-0,+ 1,0, (A.6)

mnu
0,(M=3 1.0, A7)

Ecnn TennoTta peakuun faHa Kak eavHula 3Heprv Ha eguHuly mMaccel, Toraa f;
3aMeHsT nponopumen Maccel w;. Ecnun mcnone3ytotcs eanHvupl B Monsax, Toraa fi
JOmKHa ObITb 3amMeHeHa Ha MonspHyto ponko X, OpgHako, BMOCNEACTBMM MOJb
okasanca HeyaoOHOM eauHUUEen AnA 3aMeHbl COCTaBHOro Mmarepuana, pacyeTbl C
dopmynon (A.7) ByayT nponsseneHbl C y4ETOM €ro ocobown dopmbl” (Ha eauHMLy
Macchl):

0PI g =3 £ 0.1 g (A8)

") PekomeHayeTes, UToGbI TENMOTa cropausi 06o3Ha4anack kak Q 1 ykasblBana eanHuLY Macchi (1), B TO
BPEMSA Kak Tennoeasi hyHKUMsi cropaHus obosHauanacb Kak AH M ykasbiBana eauHuly BeLllecTBa =
arnemeHT/cocTaBHas 4actb (Monb): Q-M =AH, rae M o6o3HayaeT MONSAPHYIO A0 (I/MOMb) BeLecTBa.
3Aech «Tenno» u «tennosas MyHKLUA» 0603HAYEHBI NO-Pa3HOMY.
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MonspHou asnseTca popmyna:

n
H,(P)/J-mome™ =" x,-AH, [ J - mos™! (A.9)
i=1
B criyuae BosBpata Tenna or ynakosku Q, U O, SBASIOTCA HaUMEHbLUMMU

BENUYMHAMUN (HaMMEHbLLEee YNCTOe CropaHue/Huawas Tennota cropanusa) Q,.,, 310

O3HaYaeT, u4To BOAa, 0OpPa3oBaHHasi B MPOLECCE CropaHus®, HaxoauTcs B
rasoobpasHom coctosHun HoO (g).

A.5 KoHeuyHbIX 3Tan Nosly4eHUAa TONOYHOro rasa

MepBoHavanbHO, UCNONL3yeTCA Tenno, NOMYyYEeHHOE B TOMOYHOW Kamepe npu
cropaHum P — TaKkke Kak W OCTaTOMHbIM a30T, Kucnopoh (M3ObITOYHBIA BO3ZyX) W
WHEPTHbIE KOMMOHEHTBI, MPUCYTCTBYIOWME B P — OT TeMnepartypbl OKpyXatowen cpebl
T, 40 TeMnepaTtypbl TONOYHOro rasa. [laxe ecnu TemnepaTtypa 30fbHOro ocraTka
(nenna, wnaka) B AEUCTBUTENBHOCTN HUXE, YeM TemMnepaTypa TONOYHOro rasa, To Bce
BELLeCTBa NOCNe CropaHnsa AOSMKHbI AOCTUraTh OA4MHAKOBOW KOHEYHOW TemnepaTypbl.
Uem HUxe Qp, TEM HWKE KOHEYHas TemnepaTtypa (KoTopasi B AanbHENLIeM CHUKaeTCs
3a cYeT noTepw Tenna).

B uenax Bo3Bpata Tenna, HeobxoguMmas Temnepartypa TOMOYHOro rasa
onpenenseTcs kak koHeyHas agmnabatudeckan Temnepartypa T, KOTopas BbIMUCHSIETCS
Kak TeopeTudeckas Temneparypa, nofy4YeHHas B NOMHOCTbIO M30NMUPOBaHHOW, T. €. B
ngeansHoW Tono4Hou kamepe (6e3 notepu Tenna). danee, T, BbibMpaeTcs B KayecTse
BEMWYMHBI, AN MYCOPOCKUraTenbHbIX 3aBOAOB. Tekyllee 3Ha4YeHue AnA oxuraHus
KOMMYHanbHbIX TBEPAbIX 0TX0A0B: T, = 850 °C (1123 °K).

A.6 KoachduumeHT Tepmunyeckoro ycunenumsa (AQ)

OnpeneneHHoe KOHeYyHoe aanabaTMYecKoe COCTOsiHME, 3TO  KONMYECTBO
HeobxoanmMoro Tenna ansa goctwkeHnsa a T = 850 °C npu 6 % kmucnopoga, Hs (MHOeke a
ans agmnabaTtMyeckoro COCTOAHWS; WHAEKC ganee OyneT nponywieH) MOXeT
BbIMMCIIATECS, obecneumBatb  M300apUYECcKytd  CneuudUUECKYr0  UNM  MOMSIPHYHO
TennoemkocTb Cp, (3TOT MHAEKC Takke ByAeT NponyLLeH) BCeX BELLECTB, MOAXOASALLMX MOA
TemnepaTypHbii nHTepean T, — T,. daxe ecnv C [OBONBHO HE3aBMCMMO OT AABMEHMUS,
OymeT npegnonoxeHo aasneHve 1 atm=1,013 Gap.

Aonabatmnyeckoe Konmyectso Heobxogumoro Tennma ans P moxeTr ObiTb

BbIYMCNEHO Mo aHanorum ¢ opmynout (A.7) no opmyne

? Mpouecc BknouaeT B ceba COGCTBEHHO peakuuio cropaHus u MoGyio APYryio peakumio,

npoucTekawLye OJHOBPEMEHHO, HampuMep, peakuuu pacnaga. BenuuumHbl Q OTHOCSTCS K CyxXOMy
martepuany, KOTOpbI 03HAYaeT, YTO UCNAPEHHANA BMara He J0JMKHA AONYyCKaTbCsl; OHa paccMaTpuBaeTcs
Kak OTAErbHbIA KOMMOHEHT C COBCTBEHHLIM 3Ha4YeHueMm Q. Heobxoaumo go6aBuTb B 3TOM OTHOLLEHUMU,
4YTO MOCKOSIbKY NpeaycMaTpuBaeTCcs NPeanoXeHHbI KpuTepuii Bo3BpaTa Tenna, Brnara B BO3gyxe Ans
ropeHus He JoNyckaeTcs, T. €. pac4eTbl NPOU3BEAEHBI B NEPECHETE HA CYXOii BO3AYX.
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HP)=Y /, Hi (A.10)
i=1
nnéo
HP)J-g" =Y w,-H,1J-g" (A11)
i=1
nnéo
H(P)/J - moms™ :ixl'H,./.]'MOJZb ! (A.12)
i=l

Ecnu Q(P) > H(P)
nmbo Q(P)-H(P)>0

B 3TOM Crlyyae MMeeTCs AOCTAaTOMHOE KONMMYECTBO Terna AN MpojortKUTEeNbHOo
CropaHuisi, KOTOPOE 34ECh OMNPeAeneHo KaK Ko3ghghUUUEHM MepMUYecKoeo ycuneHus AQ:

AQ=Q(P)-H(P)>0 (A13)
BkrtoyeHre dopmynbl (A.1) B dopmyny (A.2) AaeT peaynbTaThbl:
AQ=3% f,-(0,-H) (A.14)
i=1
Takuv 06pasom, MUHUMANEHO HU3Kas TEnnoTa CropaHWs MOXET OMNpeaensTbCA Kak
Qimin = Hi v onpegeneHa nyTem BblMMCNEHVS Hi.

A.7 BbluncneHue H;.

BellectBa B npouecce cropaHua AOMmMKHel Harpesateca oT T, Ao T, [roe T, —
TemnepaTypa OKpyxarolleh cpeabl Unn KomHatHas Temnepatypa 25 °C (298 °K)] ¢
npeoBpa3oBaHNEM B MPOAYKTLI CropaHvs, Apyrue NPoAyKTbl, 30T, U3BbITOYHbIX BO3AYX
N MHEPTHbIE NPOAYKThI.

A.8 MNpoaykTbl cropaHus

KoMMnOHEHT, KOTOopbI ropuT B BO3AyXe, NpUBOAUT kK 0BpasoBaHnio NPOAYKTOB OT
«r» 0o «Ry», Bkntoyas kucnopog (ecnn 4 >1) n asot

K—>R, R, R

B npouecce nocniegytowen nepepaboTkn nHaeke 1 Gyaet ncnone3osatses ans K, 2
— ana kucnopopa, 3 — AN BoAbl, 4 — ANa auokcuaa yrnepoga n 5 — anga asora.
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Heobxognmoe konuyectso aguabatuyeckoro Tenna ansa K Ha eauvHuLy BellecTsa
(m=1 Monb) Unu eanHULY Maccbl (m=1r):

H, =Yg, -C,-AT (A.15)
J=2

dakTop g; onpeaenseT NPonopLMio KonmyecTea R; K konmyecTsy cropaemoro K.

TennoemkocTb (cneupdmyeckas unu MonapHas) C aBnseTcs CPeaHMM 3HaYEHUEM
mvexay To n T, a Tacke AT = T, — T, = 825 K. CpeaHee 3HauyeHue cneumdundeckon nnm
MONSIPHOM TEMNMOEMKOCTU ONMpefeneHo:

Ta
|c,-dr=C, AT (A.16)
T,

Onpe,qenms TeMneparypy HavdanbHOro n KOHe4Horo CoCroAaHud, COOTBETCTBYHOWUNE

UHTerpanbl CTaHOBATCA NMOCTOAHHBIMK, NOCKOSBKY nNpeaycMaTpuBaeTcs KpVITepI/Il\/'I
BO3BpaTa agnabaTtmdeckoro Tenna.

Cnegyrolpe 3HaueHus MonyyalT C oMo opMmyribl  CumncoHa  anst
ony6nukoBaHHbIX AaHHbIX No C;(T) - 6es yueta CaO(s) -8 FOCT 147:

1123

ICOZ -dT = 27,0x/rc - mons™ = 0,845k e -2,

298

1123

,‘.CNZ -dT =26 1x/uc - morw™ = 0,931x/foc- 27",

298

1123

[Ceo, -dT =37 81/lic - woms " = 0858x /e 27,

298

1123

ICHZO -dT =31,2x/[oic - mone™ =1,73x/{ouc - 27,

298

1123

J' C oo -dT = 40, 75nc - monw™ = 0,727k e - 27,

298

1123

[Curey -dT = 25,01/1ic - 3™ = 0,686/ -2,

298

1123

[Curg, -dT = 93,45/ 3o = 09168/ 2™

298
1123

[Cro, -dT = 115,61 - woms " = 0,7241/lre - 2™

298
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Xapaktepuctukn Ca0 B3aTbl U3 FTOCT 147. [iNA MHEPTHbIX HAMOMHUTENEN, Taknx
KaK Tanbk, MynnuT v T. 4., BeruumnHa nHTerpana paeHa, kak npasuro, 0,8 MIx/kr.

MNpumep 1K. MonuatuneHosas donbsra

UueTbit nonmatuneH, PE, (n nonunponunex, PP) cropatoT cnegyrowmm oBpasom:
CH,(s)+1,50,(g) —> H,0(g)+CO,(g)

YKkasaHHble HWke OpMyNbl ANA  KoJMYecTBa BellecTsa, H/Monb, MOryT

BBIMUCIATLCA  (ANA  YKA3aHHOW HWKe (opMynbl B MaTeMaTuyeckon  XUMWW,
cMm. FOCT 33753):

no,=n,=15n-(A-1)=g,n, (A17)
nH,0O=n,=n =g,-n, (A.18)
nCO,=n, =n, =g, -n, (A.19)

nN, =ns =5,66n4. (A.20)

[ononHenne ypasHeHn ¢ A.17 no A.20 paet pesynbrar:
n,, =n(7,164+0,5) (A.21)

Henerve dopmynel (A.17) no dopmyrnsl (A.21) nonydaeT MOMSPHYHO OO
KMCropoaa BO BNaXHOM TOMOYHOM rase:

X, =15-(A-1)/7,16- 1+0,5) (A.22)

Bcrasue x2=0,06 B copmyny (A.22), nonyvaroT 1=1,43. Tenepb g-thaktopsl B
opmynax ¢ (A.17) no (A.20) moryT BbiTb BbIMMCHEHBI: §o=0,644, gs=g4=1, g5=8,09.
Bcraeuvs B dhopmyny (A.15), nony4yaroT:

Hypp =0,644C, - AT +C,- AT +C, - AT +8,09C, - AT (A.23)

C MOnsipHbIMK €AVHUL@MW NOSYYatoT:
H o/ 6]loic - mone™ = 0,644-27,0+1-31,2+1-37,.8+8,09-26,1 = 298 (A.24)
Moaenue faHHY0 BENWUUMHY Ha MONsipHYto Maccy PE, 14,03 r/Mons, rnony4ator:

Hop I x/ic- mons™ =212 (A.25)
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A.9 MpoaykTkbl pacnaga

Pacnag — 9TO TMN peakumu, Npu KOTOPOM (3HAOTEpMUYEcKasi) ANUTENbHOCTb
TEennoTbl peakuun Qq, AOMmKHa fobasnsaTbCcs B popmyny (A7),

Mpumep 2 K. KapGoHat kanbuus

Pacnag kapboHata kanbuns, CaCOs:

CaCO,(s) — CaO(s)+CO,(g)

Pacnag HacTynaeT npw BbicOKon Temneparype. Wcnonbays sakoH Fecca, H o,
MOXET PacCUUTLIBATLCA CneayroLmM obpasom:

CaC0,(s5,25°C) — Ca0(s,25°C) + CO,(g,25° C); Q 4,5 205 = ~1,74xxc/ 2
CaCO,(5,25°C) - CaO(s,850°C)- H ,,,

CO,(5,25°C) > CO,(s,850°C)-H e,

Crexviometpms onpegenset, uto 1 r CaCO3z obecneumnsaeT 0,56 1 CaO n 0,44 r COs».
YuuTbiBas cpepHune yaeneHsie Tennoemkoctn ang CaO u CO2 B uHTepBane 25 — 850 °C,
BblumcneHHoM no FOCT 147, nony4aroT:

Qs CaCO, [ mlore - k2™ = —1,74,

H oo, | Mlorc - k2™ = 0,560,855 + 0,441,009 = 0,92

AQ =-1,74-0,92 = -2, Tmloc - k"'

B MonspHbIx eanHvuax: AH . =—0 . - M o, = +1,74-100,1=174xorc | mmons

A.10 MNMpoaykTbl ucnapeHust

B paHHOM crniyyae XMMUYECKOW peakLyn He MNPOUCXOAWUT, NPOUCXOAWUT TONbKO
cmeHa dasbl.

Mpumep 3K. Boda
KoadpdpyumeHT Tepmmyeckoro yeunermns snarm unm Bogel Hz20 (f), MOXET BbluMcnSTLCS

113 A@HHbIX TEMNa MCapeHmns 1 OTAENbHBIX AaHHbIX Tennoemkoctn Hz0 (1) u H,0 (g):

—
Tennota peakuun B OTNM4YME OT TEMNOTbI CrOpaHMs — Kak Hanpumep, Qy; N Q,, — AOMKHA
BKNIOYaTLCA B AnuTenbHoCTb Q(P) AnNs COMOCTaBnieHUss COOTBETCTBYIOLIEH IKCMEPUMEHTANLHOM

BENUYUHBI.
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H,0(1,25°C) — H,0(g.25°C),
0,,,298 = -2,442x/Jorc -2,

H,0(g,25°C) — H,0(g,:850°C);
C=2,034/nc" K",

H,,=2034-10"-825=168,
AQ = 2,44 1,68 = -4,12k/Jorc- 27"

A.11 UHepTHbIE BewecTBa

WHepTHOe BeLLecTs0, 06bIMHO HAMONHUTENb, HArPeT HenocpeacTBEHHO oT To Ao T
Hlmjlnc-ke™ =(Cy | lnc-27 -K')-(AT/K)-107 (A.26)

Mpumep 4K. Mynnut
Ona mynnuta wnn anmomocunukata AlO3SiO2, a Tawkke Ans MHOMUX Apyrux
HanonHuTenen
C=1/xK/e.

Takum oBpasom: Huyanum [ mufoex™ =1-0,825=08.

A.12 BnaxHoCTb BO3ayxa

XoTa BbIBMPalOT TeMnepaTypy Cyxoro Boagyxa rmpy npeanonaraeMom BosropaHin P B
npeanonaraeMoi aanabaTYecKon nedmn, aHanma ero gakTyeckoro ermaHua Ha H(P) paert
pesyneTar. Mpoueaypa BblMMCTEHUs ByaeT MAGHTUMHOW, YTO M Mpouedypa BblHUCHEHUS
MHEpPTHbIX BeLLecTs (hopmyna A.26) 1 ByaeT OCHOBbIBATLCS Ha MpoLiecce:

H,0(g,25C)— H,0(g,850°C)

PasHuLa 3aKnoYaeTcs B TOM, YTO Brara, CoaepKallasncsi B BO3AyXe ANS ropeHus, He
SBISIETCH KOMMOHEHTOM (K) P, a Taioke 4To H - BenMumHa CTaHOBUTCA dhyHKLMEN A, KoTopas,
B CBOIO Ouepefib, 3aBUCHT OT XMMUYECKOro COCTaBa BOCTIIAMEHSIFOLLIMXCS KOMMOHEHTOB. [1515
TonnmBa, coaepxatuero yrnepoa C, sogopos H 1 kuenopog O, nonydator:

C,H,0,.+ f0, —0,5bH,0(g) + aCO,(g)

HavanbHoe coctosiHue, Sp: ny N2 nyp 0 M™Monb.
KoHeuHoe cocTosiHue, Sp: ny N2 ns Ng MOrnb.
Takum 06pasom, [OMmKeH BBOAWTBCS TEPMMH, MPEACTABMSAOWMIA KOIMYECTBO

Bnarv, nonagaroLlen B neYb C BO3AYXOM, Nzo. M3 cooTHOWEHUS:
ny=fAn, n n, =4773-ny, = fA-n,
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rAe Neosdyxa SIBMSETCA MONAPHBIM KOMWYECTBOM CyxOro BO3AyXa, MOXHO BbIBECTU
opmyny:

Ny = 4,773 [x,, (1= x,)] f2-my, (A27)

A€ X3p — MOMSIPHAs NPONopLVs BOASHOTO napa (BfaxHOCTU) B BO3AYXeE.

B anarpamme Monnbe MOXHO npounTaTb, YTO BO3AyX, cogepxawmii 50 % ot
OTHOCUTENBHON BNaxHOCTH, coaepxut 0,016 r napa Ha 1 r cyxoro Bo3gyxa, KOTOpbIi
npeobpasosbiBaeTca B X3 = 0,026 (1. . 2,6 % no ob6vemy). MNpumeHeHne dopmynbi
(A.27) k npoueccy cropaHusa PE (cMm. npumep 1) B Bo3ayxe, coctaensowem 50 % ot
OTHOCUTENBHOW BNaXKHOCTK, AaeT:

1y, = 4,773-[0,026 /(1-0,026)]1,5-1,43 -1 = 0,27 moneii / monsPE

HakoHeu, dopmyna A.26 nokasbiBaeT, 4To 3Ha4YeHue 0,58 30 H = M[x/kr, koTopoe
coctaenseT Toneko 0,2 % ot HPE, rae PE — NONMMSTUNEH, CrOpaeMblii B CyXOM
Bo3gyxe. Takum oOpa3om, pasHuLua Mexay npeanonaraemeiM, T. €. CTaHAapTHeiM H n
(paKkTUYECKMM 3HaAYEHMEM, OTHOCALLUMMCH K CropaemMoMy Mmartepuarny BO BIaKHOM
BO3Jyxe, He3Ha4MTENbHa 1 NeXWT 3a NpeaenamMm HeonpeaeneHHOCTH.

A.13 BbiBOAbI

ATMOCHEPHbIA a30T B GOnbLUEN CTEeNeHV CnocobCcTBYET MOBLILIEHNIO 3HaYeHUs H;
cropaemMbIxX KOMMOHEHTOB.
JlaHHbIe Mo CTaHAapPTHLIM YNakoBOYHLIM MaTepuanam npvsegeHsl B Tabnvue A.1.

Tabrmya A1 — [aHHble MO HEKOTOPbIM KOMMOHEHTaM YMakOBOYHbIX MaTepuanos Ans
onpeneneHVs KpUTepus Bo3BparTa aanabaTieckoro Tensna, 4eVCTBUTENbLHOMO ANS BII&XHOMO
TonoyHoro rasa (cm. FOCT 33521)

KOMMOHEHT «i» MoHomep/ Q; Hai Qreti— Haji
peakums MIDx/kr MIpx/kr Mx/kr
Llenntonosa CeH 1005 16,1 7.9 8,2
JIVrHmH CioH1203.3 26 (msrkas 12 14
ApeBecuHa)
Kpaxman CeH 1005 16,1 7.9 8,2
PE, nonnatuneH CH> 43 21 22
PP, nonvnponunen | CH; 440 20,4 23,6
PS, nonuctupon CsgHs 40,0 18,2 21,8
PET, nonuatunen- | C1oHgO4 22 - 12
TepedTanar
PLA, nonunaxktug C2H202 11 6 5
PVC, nonuBuHun-
xnopug CoH3Cl 17 8 9
AnOMUHUIA Al—a Al2O3 31,0 6,4 24,6
Cranb Fel—Fey03 0 0,4 —0,4
Boga, snara H-0 —2,44 1,68 —41
HeycTonunebin
HanonHTenb CaC03—Ca0 -1,74 1 -3

25



rOCT 33706-2015

M3 obblyHOrO coctaea KOMOMHMPOBAHHOIO  YMakoOBOYHOTrO  Matepuana,
npeaHasHa4veHHoro Ana HanuTkoB (60 % uenntonosel, 7 % nurHuHa, 6 % Bnarn, 8 %
WHEPTHOro HanonHutena n 19 % nonmstuneHa), Npoueccy CropaHus MoABEPKEHbI
yKasaHHble KOMMOHEHTbI B creayroem konuuvectse: Uenntonosa 50 %, nurHnH 9 %,
Bnara 1 %, nHepTHbIM HanonHutens 0,7 % n nomuatuneH 40 %. Takum obpasom,
cropaembix  MarepvanoB B KOMOMHMPOBaHHOM  YMakOBOYHOM  MaTepuane
HacumTbIBaeTca 98 %, ocTaBLUMECA KOMMOHEeHThl (Brara WU MHepTHbIE HanoNHUTENM)
OTHOCHATCS K HECTOPaEMbIM, Ha A0SO KEXKA0ro N3 KOTOPbIX Npuxogntcs no 1 % cocraea
YMaKOBKU.
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YOK 621.798.01:006.354 MKC 13.030.10
13.030.99

Kntouesble crioBa: yrnakoBka, TOMMMBO, YNakoBOYHble MaTepuanbl, Ka4eCTBO YMakoBKy,
OTXOAblI YMaKOBKW, YTUMW3aLMA OTXOAOB, ONTMMMU3aLWs BO3Bpata Tenna, Teepable
KOMMYHanbHbIE OTXOAbl, CXKUraHue, npeobpasoBaHWe TEMnoBOM 3SHEPTvW, FOPHYMIA
marepuan
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