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1 PO3PAXYHKMU TAJIUBA, BUBHAUYEHHSI OB’€EMIB
IMOBITPSI TA TPOAYKTIB 3rOPSIHHSI, IIJIPAXYHOK
EHTAJIBIIIA

SKmio 3aBAaHHAM Ha TPOCKTYBaHHS Iepen0ayveHo CIANIOBAHHS
TBEp/IOTO  TIAJIMBA,BKAa3ye€ThCs HOrO0 Mapka Ta KJIac, POIOBHIIE,
eJIEMEHTapHUNA CKIIaJl, 30JbHICTh Ta BOJIOTICTh pOOOYOTO TaMBa, TEILIOTA
3TOPSIHHSA, BUXiJ JETIOUHX ra3iB Ta TeMIepaTypHi XapaKTEpPUCTHKH 30JIH.

Y ToMmy BUMNAIKy, KOJH 3aBIaHHSIM Ha MPOCKTYBaHHS MepeadadueHo
CITATIOBaHHS Ma3yTy, BKa3yeThCs HOTO CIpYaHICTh Ta Mapka, TOIA€THCS
eJIEMEHTapHUH CKJIaJ], 30JbHICTh Ta BOJIOTICTh pOOOYOro MajuBa i Temiora
sropstHHS. J{71s1 Ta30moAiOHOro maiMBa BKA3yeThCsl JKEpPENo TeHepallii un
pPOMIOBHIIIE, CKIIQJ CyXOro razy B O00’€MHHX BIJCOTKaxX, BMICT MY,
BOJIOTOCTI Ta TEIUIOTA 3rOPSHHS KOMIIOHEHTIB, SIKi CKJIaal0Th MTAJIMBO.

BuxinHi gaHi eneMeHTapHOro CKIAAy i TEIIOTY 3TOPSHHS TBEPAUX
Ta PIIKUX TAUB HaKpaiie OpaTdh 3 THUX JITePaTypHHX JDKEpel, B SKHX
BOHHM PO3paxoBaHi Ha TOprody 4u cyxy macy. CKiaJ majuBa Ta TEeIIoTy
3TOPSIHHS TIEPEPaxoBYIOTh Ha POOOUMI CKJIaj 3a JOTIOMOTOIO BOJIOTOCTI Ta
30JIbHOCTI pobodoro manuea. [loganein po3paxyHKH BEIyThCS 3a CKIa0M
poOoUOro ManuBa.

Hactynmuuit eram po3paxyHKy - BHU3HAueHHS 00’eMy TOBITpS,
TEOPETUYHO HEOOXIJHOTo JJsi TOPIHHSA Ta 00 €MIB MPOAYKTIB 3TOPSHHS
nanuBa. Po3paxyHKM BHKOHYIOTH [UISi YCIX Ta30XOJiB KOTEIbHHUX
YCTaHOBOK, BPaxOBYIOYH BEJIMYMHH HAJUIUIIKY IMOBITPSB KOKHOMY 3 HUX.
B po3paxyHKOBi#f 3amucii po3paxyHKH HE TIOKa3ylTb, JOJAIOTHCS JIMIIE
KiHIIeBI pe3ysibTaTu po3paxyHkis (Tadmuis 1.1).

EnTanemii moBiTps Ta MPOAYKTIB 3TOPSHHS IMiJPaxOBYIOTh IS yCiX
ra3oxo/[iB  KOTENbHUX YCTaHOBOK 3TiIHO 3 MNPHUHATHMHU HaJUTHIIKAMH
MOBITPSI Ta MOXIMBUMHU TeMmmeparypamu (y pO3paxyHKOBi 3amucii
HaJar0Th JIKIIIE ITiICYMKH PO3paxyHKiB, Tabmuist 1.2).

1.1 Po3paxyHKHu najuBa

A. TlocnmigoBHICTH BHKOHAHHS PO3PAaxyHKIB IPHU CIHAIIOBaHHI
TBEPIMX Ta PIAKUX HaJIUB
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1.1.1 Hapnaerbcst HaliMeHyBaHHs MajWBa, HWOr0 Mapka, Kjiac Ta
pomowuie. [ MPOMDKHIX MPOAYKTIB BH3HAYAETHCA MapKa BYTIJUISA,IIO
30aradyeTbcsi, Ta croci0 30aradeHHs; MpU CIANIOBaHHI Ma3yTy - Tpyma 3a
BMICTOM CIpKM Ta Mapka. Po3paxyHKOBI XapaKTEpUCTHKH OepyThCs 3
tabmuti A.1 Jlomatky A Ta 3 3aBJaHHS Ha IPOEKTYBaHHSI.
1.1.2 Bumnucyerbecsi eeMEHTapHHUA BMICT TOPIOYOT Macu MajuBa y
BIACOTKaxX 4O onuHULI MacH, %:
- ByntensC°=
- BofeHpH=
- cipraS’op =
- a30TN’=
- kucenpO'=
[4,c.120,1261.4-4;6, c.40].
1.1.3 Bka3yeThcs BOJIOTICTh pOOOYOr0 Manuea,%o
WP=

[3 3aBHaHHSA HA MPOEKTYBaHHS|.

1.1.4 HaBoauThCs 30JIbHICTH poGouoro namusal, %
AP =

[3 3aBHaHHSA HA MPOEKTYBaHHS|.

1.1.5 Bumnucyethcs TemioTa 3ropsiHHS y 60M0i, 110 epepaxoBaHa Ha
roprody macy?, MJx/kr

Comm
=

[1,c.152,1a61.1;4, ¢.120, Tabm. 4-4].

1.1.6 BummcyeTscsi BUXiJ JIETIOUMX, IO MiJPaxOBaHUH Ha TOPIOUY
Macy nanusa’, %

V=
[1,c.152, Tabm.1; 4, ¢.120, Tabm. 4-4; 6, ¢.40].

1.1.7 BUnuCyIOThCS TeMIIepaTypHi XapakTepuctuku 30im’, °C:

- TeMIepaTtypa 1mo4arky aedopmariit;=

- TeMIIepaTypa MoyaTKky po3m sIKITyBaHHs tr=

- TeMIIepaTypa MoYaTKy piJKOIIaBKOTo cTaHy ta=

[3 Tux camux mxeper, mo s V7.
1.1.8 IlizpaxoByeTbcs KOedillieHT mepepaxyHKy roprovoi Macu Ha
pobouy
k=
[1, c.8, Tabm. 2-1; 4, ¢.116, Tadmn. 4-2; 6, c.52].
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1.1.9 Po3paxoByeTbcsi eNEeMEHTapHUM CKJIaJ CHANMMOi YacTHHU
pobouoro nmanusa, %:
- Byrnenp CP=k-C* =
- BomeHb HP=k- H° =
- cipka Fop =K Sopx =
- azot NP=k- N° =
- kucenb OP=k- O° =
1.1.10 IlizpaxoByeThCSi BHWIA TEIDIOTAa 3TOPSHHS TOPIOYOi Macw
manuBa, MJx/kr
Q=
[1,c.7, m 2-02; 4, c.115,opm. 4-5].
1.1.11 IlimpaxoByeThcs HIDKYA TEIUIOTA 3TOPSHHS TOPIOYOi Macu
nanuBa, MJ[x/kr
Qi =
[1,c.8,m 2-07; 4, c.116, popm. 4-7].
1.1.12 3HaxoauThcs HWKYA TEIDIOTa 3TOPSAHHSA POOOYOro TalnBa,
M Ix/kr
Q/f =
[1,c.8,m 2-07; 4, c.116, popm. 4-9].

b. TlocnmimoBHicTh BHKOHAaHHS PO3PaxyHKIB TPH CHaJIOBaHHI
ra3orogiOHuX ITAIHUB

1.1.13 Bkasyerbca HailMEHYBaHHsS POJOBHUINA UM Ta300pPOBOAY, 3
SAKOTO TrependavyeHo TMOJaHHs TaliBa. Po3paXxyHKOBI XapaKTEePHUCTHKH
oepytbes 3 Tabmuti b.1 [logatky b Ta 3 3aBgaHHS Ha MPOEKTYBaHHS.

1.1.14 BummucyeThbCsl CKJIQJ] CYXOro Ta3y B 00’€MHHX BiJICOTKax Ta
TEIIOTA 3TOPSHHS CYyXHX KOMIIOHEHTIB, %o, MJIx/M?

- =0¢

meTanCH4 QCC H,

- eraiCaHs = Q¢ h,

- a30TNz = -

- Byrnekuciora CO»

[1, c.168, Tabmx. 11, ¢.23, Tabxn. 2-4; 4, c.132, T8.6J'I47 4-8; 6, c.54].

1.1.15 BkasyeTbCsl BOJIOTOBMICT Tasy, I/M>

d.=
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1.1.16 Bka3syeTbcs BMIiCT Mty B rasi, r/m®
a.=

1.1.17 ITizpaxoBy€eThCs TEMNOTA 3TOPSHHS CyX0ro razy, MJx/m
c -
=

[1,¢.10, m. 2-19; 3, ¢.39;4, c.117, dhopm. 4-14].
1.2 O6’eM moBiTps Ta NPOAYKTIB 3ropsAHHSA NaJINBa

ITocnmimoBHICTE PO3paxyHKIB Ta KUTBKICTh PO3PaXyHKOBHX OTIE€PAIliif
B JAaHOMY ITiIPO3/IiJIi OJTHAKOBI B pPO3paxyHKaxX TOPiHHS TBEPIUX, PIAKUX Ta
ra3omno/[iOHNX MaJiB.

1.2.1 TligpaxoByeTbCs 00’ €M MOBITPS, TEOPETUIHO HEOOXITHOTO ISt
IIOBHOTO 3TOPSHHSA MaJanBa, MY/Kr, M>/M°

Ve =

[1,c.16, m. 4-02; 2, ¢.51;3, ¢.40; 5,c.331, dpopm. 6-1].

1.2.2 BuzHauaroTecsi 00’ €MUTIPOIYKTIB 3rOPSIHHSA, 110 YTBOPIOIOTHCS
IIiJ1 YaC TOPiHHA MAIKMBa 3 TEOPETHYHUM 006’ €MOM MOBITPs, MY/KT, M%/M°

a) TPOXaTOMHHUX ra3iB Vpo,=

0) azoty V,\(,)2=

B) BOJITHOI TapH VP(,’Z():

[1,c.16,m. 4-02; 2, ¢.51; 3, c.41; 5,¢.331, popm. 6-2,6-3,6-4].

1.2.3 Bxka3zyetbcs, mnependavyaeTbcs UM Hi 3aCTOCYBaHHS MapOBOTO
JyTTSI.

1.2.4 HaBomuthcs QopMmyna MigpaxyHKy 00’eMy BOJISHOI Mapud B
NPOJYKTaX 3TOPSAHHS IPH TOPiHHI TAIMBa 3 HAUTHIIKOM IOBIiTpS, MY/KT,
m3/m3

Vi,0=

[3 TuX camMux mKepen, o A Vo H20]'

1.2.5 HaBoautecs Qopmyna s TiApaxyHKYy 00’€My TpPOIYKTIB
3TOpSIHHSA TIPY TOPiHHI MajWBa 3 HAJIMIIKOM TMOBITPS 13 ypaxyBaHHIM
npucocis, MY/kr, M3/m3

V.=

[3 Tux camux jpkepedt, wo s Vi, o].

Bkasyerbes, 1m0 4uMciioBi 3HAa4YeHHsS OO0’€MiB BOASHOI Mapu Ta
ra3onoJiOHMX TPOAYKTIB 3rOpSHHS, SKi MigpaxoBaHi 3a HaJAaHUMH
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tdopmynaMu, 00’e€MHI ONi TPHOXaTOMHUX Tra3iB Ta BOJISHOI Mapu,llo
MiIpaxoBaHi K BiAHOIIEHH, 3BeIeH]I B Ta0mmro 1.1:
TrRO,~ TH,0=

[1, c.16, m. 4-07; 6, c.331].

1.2.6 Tlpu cnanmroBaHHI KaMm’STHOTO BYTULISA Ta CIAHIIB MPUAMAETHCS
JI0JIS1 3071H, 10 YHECeHA B Fa30X0I1 KOTEIFHOI YCTAaHOBKH

Qyy =

[1,c.17,m 4-07; 2, c.52; 3, c.42; 5, ¢.331].

1.2.7 TlpuBogutbest Gpopmyna JUIs MiIPaxyHKy KOHIIGHTPAIIT 3011 B
TIPOJIYKTax 3ropsHHs, T/m°

Mon =

[2,¢.52;5,c.331, hpopm.6-10].

Bka3zyeTncs, 1110 YMCIIOBI 3HAYECHHS KOHIICHTPALIIH, MiJpax0oBaHUX 3a
HaBeCHOIO (OopMYJIOr0, naHi B Taduui 1.1.

1.2.8 IlpuiiMaeThCsl HAUTMIIOK TTOBITPS B KiHIII TOTIKH

Oy =

[1, ¢19, o 4-14; 2, ¢.58, T1aba.7-1; 3, c.182, T1abn.11-1,
¢.190,1a6:1.11-3, 11-4; ¢.184, 1a6n1.11-5, ¢.186, 1a061.11-6; 5, ¢.348, Tabm.
6-7, ¢.363, Tabn. 6-12, 6-13, ¢.407, Ta61.6-37].

1.2.9 Bka3yerbcs, K€ KOHCTPYKTMBHE BHKOHAaHHS BOJSHOTO
eKOHOMali3epa TarmoBiTPOITiAIrpiBaYanpruiiMacThcsl B KOTEbHIM YCTaHOBII],
sIKa PO3PaxOBYEThCS®.

1.2.10 [1puiiMaroThCs TPUCOCH TIOBITPS B Ta30XOIH:

- B ra3oxia gecroHa Aoy =

- B ra30xij maporeperpisada Ad,., =

- B ra30XiJ] BOJSHOTO eKOHOMaM3epa Ao, =

- B ra30XIiANOBITPOIigirpiBa4aAc, , =

[Homarox B,ra6n.B.1;1, ¢.19, m. 4-16, ¢.198, Tabn.XVI; 2, ¢.52,
tabm. 6-1; 5, ¢.430, Tabn. 7-10].

1.2.11 MMigpaxoBYIOTHCS HAIJIHIIKY TOBITPS 32 Ta30X0JIaMH:

- 32 Ta30X0/I0M (hecToHa (YU KOTEJILHOTO y4Ka) o'y, =

- 3a ra30X0/I0M TaporneperpiBaya o', =

- 33 Ta30X0/I0M BOJISTHOT'O eKOHOMA#i3epa o''se. =

- 32 ra30X0JI0M MOBITPOMIAIrpiBaya, y BIAXITHUX ra3axa’s, =

1.2.12 Bkasyerbcs, IO 4YHCIOBI 3HadeHHs BenwduH (Tadm. 1.1)
miipaxoBaHi 3a CepelHIMH BEJIMYMHAMM HAJJIMIIKY MOBITpS, 10 3HAWACHI
SK cepeqiHe apuPMeTHIHE
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_ oc'+a”
Aep = ——

1.3 EnTanbnii noBiTps Ta NpoayKTiB 3ropsiHHS

EnTanmemito TOBITPS TpM  CHAMIOBaHHI  YCiX BHUAIB MaJlHBa
MiIpaxoBYIOTH 38 OIHAKOBOIO (opMyIor. EHTanbmii NpoayKTiB 3rOpsIHHS
Top(y, IEPEeBUHHOTO MAINBa, MAa3yTy Ta yCiX BUIIB ra30MoAi0HOTO TaTnuBa
MiAPaxoBYIOTh TaKOX 3a OAHAaKoBOIO (opmynoro. llpu cramroBaHHI
0araTo30JbHOTO KaM’SIHOrO BYruUIsl Ta Oyporo BYruuis HeE0OXiIHO
BPAaxOBYBaTH €HTANIBIIIO 30/

1.3.1 HaBogutbcst popmyia, Ky BUKOPHUCTOBYIOTh UIS MiAPaxyHKY
SHTaJIbIii MOBITPA, HEOOXiTHOTO ISl TEOPETHYHOIO IPOLECY TOPIHHS,
M JTx/kr, MJx/m

1% =

[1, c.17, m. 4-06; 2, c.53; 3, c.43; 5, ¢.333].

1.3.2 TIlpuBoauthcst hopMmyna AJsl MiAPaxXyHKY €HTaIbBIIINA MPOAYKTIB
3TOPSIHHS, SKi YyTBOPIOIOTHCS MPH TOPiHHI MATKBa 3 TEOPETUIHUM 00’ €MOM
noBiTps1, MJIx/kr, MJ[x/m3

1°=

[1,c.17, m. 4-06; 2, ¢.53; 3, ¢.43; 5, ¢.333, dopm. 6-33].

[Ticnst ¢popMynH MaeThCsl TOSICHEHHS, IO B PO3paXxyHKax IHTOMa
EHTaJIbITis TPHOXATOMHHUX T'a3iB JOPIBHIOE €HTANbIIIT BYTJIEKUCIOTH.

1.3.3 TlpuBoauthcsi opmyna, 3a SIKOK MiJPaxOBYIOTh CHTAIBITIIO
3011, SIKY YHOCSITh TIPOAYKTH 3ropsiaHsi, M/Jx/kr

I3J=

[1,c.17, m. 4-07; 2, ¢.53, dopm. 6-35; 3, ¢.43; 5, ¢.333, dhopm. 6-35].

Bka3yerbcsi, 110  YMCIOBI  3HAYEHHS  CHTAIbBIIA  TOBITpS,
ra3onoJiOHMX HPOOYKTIB 3rOPSHHS Ta 30J7M A Temmeparyp Bix 0°C mo
2200°C3Beneni B Ta0muwio 1.2.

1.3.4 TlpuBomutbcs ¢opmyna, 3a SIKOKW TMiJpaxoBaHi eHTAIbIIIT
NPOAYKTIB 3rOPSHHS MPU FOPiHHI MANKBA 3 HAUIMIIKOM HOBiTps, MJIx/KT,
M JTx/m®

l.=

[1,c.17, m. 4-06; 2, ¢.53, bopm. 6-14; 3, ¢.43; 5, ¢.333, bopm. 6-32].

YucnoBi 3HAYEHHS BEJNMYMH, MiAPAaXOBAHUX 334 HABEICHOIO
(hopMyJI0I0 B 1HTEpBAJII TEMIIEpPaTyp, 110 MOJIJIMBI B I'a30X0/1aX, 3BE/CHI B
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tabmumo 1.2. Benmuunan A/, siki MiApaxoBYIOTh 1 3alHUCYIOTH B TaOJUIIIO,
CTaHOBJIATH PI3HHUITIO 3HAYCHb EHTABIIN B IHTEPBAI 3MiHHA TEMIIEPaTyp.

Tabmuus 1.1 — OO6’eMHI XapaKkTepUCTUKH NPOAYKTIB B3TOPSHHA B
MTOBEPXHSIX HArpiBy
HaiimeHyBaHHA I"a30X011 KOTENIBHOI YCTAHOBKU
BEJIMYUH Ta Tomnka [Tapo- Bopsuuit | Ilositpo-
PO3paxyHKOBi hopMyin Ta neperpiBay | €KOHOMai | MmigirpiBay
decToH 3ep

1.Koedimienr
HaUIMIIKY TOBITPS [0
NOBEpXHI HarpiBaHHs o’

2.Ilpucoc moBiTps B
MOBEPXHIO HArpiBaHHS
Ao

3.Koedimient
HQUTUIIKY TIOBITPST 3a
MOBEPXHEI0 HAarpiBaHHS
a”

4.Cepenniit xoedimieHTt
HQUIMIIKY TIOBITPS B
MOBEPXHi HAarpiBaHHS
o+ o’

acp = )

5.06’em BomsHOI mapu
B MPOJYKTax 3rOPSHHS,
m3/kr, M3/m3

Vi,0

= VI-(I)ZO

+0,0161(a,, — 1)V,
6. IloBHumii  00’em

NPOJMYKTIB  3TOPSIHHSA,

Me/kr, M%/ M3

V. = Vro, + VR, + Vi,0
+ (acp
- 1)]/(;0
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npomoBxkeHHs Tabmur 1.1

7. O0’emHa  10OIA
TPHOXaTOMHUX T'a3iB
Feo. = Vro,
2 |4
8. O0’emHa  goust
BOJISTHO1 TTapH
Tyo = Vi,o
V.

9.KoHnenTpariis nmty B
NPONYKTaX  3TOPSHHA,
/M3

B 10Apay,,

=y

1.4 IlpuMiTKH 10 NepLIOro PO3Aiay

1. Yacto B 3aBIaHHI Ha TMPOEKTYBaHHS MA€ThCS 30IBHICTH CYXOl
macu nanusa A°, %. B npomy Bunanky B m.1.1.4 3anucyroTh 11 3HaUCHHS.
30/1bHICTE POOOYOro MmajuBa MiAPaxoBYOTh mmicis 1m.1.1.7, ToOTo mepes
BU3HAUEHHAM KoedimieHTy mepepaxyuky K (m.1.1.8), %

A=

[1, c.8, Tabm. 2-1; 4, ¢.116, Tadm. 4-2; 6, c.52].

2. Jlo3BonsieThCsl 3a BUXITHUM €JIEMEHTApHUH CKJIaJ TajiuBa
MpUiiMaTH TaOJIMYHI 3HAYEHHS, MiIPaxoBaHi Ha poOody Macy.

[1, c.182, Tabm. 1].

B upomy Bumanky B m. 1.1.2 BUIHCYETHCS €JIeMEHTapHHUN CKJaJ
pobouoro manuBa. SKIIO 307BHICTE Ta BOJIOTICTh, MIO TependadeHi
3aBJaHHAM Ha NPOEKTYBaHHS], CHIBNAJAlOTh 3 TAOJUYHUMHM, TO B3STI 3
TaONMIb 3HAYEHHS POOOYOro CKIay MPUUMAIOTHCS SK PO3paxyHKoBi. B
IHIIIOMY BHIIAJKy PO3PaxXYHKOBHU CKJIaJ] 3HAXOJUTHCS TTOMHOKEHHSIM Ha
BiJINOBiAHI IepepaxyHKOBI KoeilieHTH.

[2, c.23; 4,c115, popm. 4-1].

Skmo 3a BuUXimHMIA OepeThcs poOoumii ckiaja manvea, To B m.1.1.8
HiApaxoBYeThCS KOEQILiEHT NepepaxyHKy 3 poOo4Oi MacH Ha roprody, a B
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n.1.1.9 nmaerscs mimpaxyHOK BMICTYy CipKM Ta BOJHIO y TOpIOYid Mmaci
HaJvBa.

Temnora 3ropsHHS Ma3yTy B TaONWIMX TManuBa Ja€ThCs Y
nepepaxyHKy Ha cyxy macy. Tomy B po3paxyHKoBid 3amucui B m. 1.1.5
Bunucyoth 3HadeHHs Q%n, MJDx/xr. Iymkta 1.1.10 ta 1.1.11 6ymyTs
BIJICYTHI, a MiAPaxyHOK HIDKYOI TETUIOTH 3TOPSIHHSA POOOYOro MavBa,

M Ix/kr
—wP
QF = Qﬁ% —0,025WP.

[lpn migpaxyHKy TEMJOTH 3rOpSHHS HEOOXiAHO maM’sITaTH, IO
tdhopmynu B[1], HamaHi IS BUNAAKY BEMIpPY TEIUIOTH Yy Kinokanopisx. [Ipu
BukopuctanHi oguauips CI QopMynn MaroTh iHINI YKCIIOBI 3HAYCHHS
koedimientis, MJx/kr

Q. = Qs 0,094, - 0,0015Q7;
Q. = Q- 0,226 F;

Q) = QG - 0025w,

3. Buxin neTrounx ra3iB € XapaKTepUCTUKOIO TBepaoro nanusa. [lpu
pO3paxyHKax CHajJloBaHHA Ma3yTy 1.1.1.6 BuImyckaeTncs.

4. TemnepaTypHi XapaKTepUCTUKHA 30JH — XapaKTEPUCTHKH
KOTNAJbHUX TBepAUX nanuB. [Ipy BH3HAUYeHHI CHadIOBaHHS JEPEBHHHOTO
najauBa Ta Ma3yTy 1.1.1.7 Bumyckaerbcs.

5. Jlonst 307M, SIKy YHOCHTh B Ta30XOJIM KOTENBHOI YCTaHOBKH,
BpPaxOBYIOTh IIMIIE TPU CHATIOBAHHI YCIX BHJIB KaMm’ SHUX BYTiIb Ta
roprounx cnanuiB. [Ipy migpaxyHKy chamioBaHHSI JAEPEBHHHOIO HajvBa
nyHktH 1.2.6 Ta 1.2.7 BumyckaroThesl.

6. B m.1.2.9 nepepaxoBani (B MOCTIIOBHOCTI X pPO3TAIIyBaHHS)
ra3oxoAu KOTEJIbHOI YCTaHOBKH 3 OJHOCTYIIEHEBOIO KOMIIOHOBKOHO. [Ipu
po3paxyHkax KoTelbHuX ycraHoBok JIKBP-4-13; JIKBP-6, 5-13; JAKBP-
10-13 moCmiIOBHICTh Ta30XOIB IIICAS TOMKHM TakKa: TIa30xia Kamepu
JOTOpaHHs, Ta30Xi]] MaporeperpiBaya, ra3oxia KOTeJIbHOrO IMydKa, Ta30Xij
BOJISTHOT'O €KOHOMak3epa.

B mepepaxoBaHuMX KOTENbHHX YCTAaHOBKaX IPH CHATOBaHHI
BHCOKOBOJIOrOro nauusa (0yporo Byriwis, Topdy, AepeBHHHHX BiJIXO/IiB)
3aMiCTh ~ BOJSHOIO  €KOHOMai3epa  HEOOXiHO  BCTaHOBIIOBATH
MOBITPOMiIirpiBay.
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3 JABOCTYNECHEBUM KOMIIOHYBaHHSM KOHBEKTHUBHHX (XBOCTOBHX)
MOBEPXOHb HArpiBy IMOCIIAOBHICTH Ta30XOIB TICIS TONKH TakKa: Ta30Xijg
(decToHa, razoxim  mapomeperpiBaya, ra3oxiig  JIpyroi  CTymeHi
eKOHOMali3epa, Tra30XiJl ApYyroi CTyNeHi MOBITpomigirpiBaya, ra3oxin
MepIIoi CTYNeHI BOJSHOTO €KOHOMal3epa, Ta30oXil TMepmoi CTymeHi
MOBITPOITI TiTpiBava.

Tabmuns 1.2 — 3anexHICTh CHTANBIIA MOBITPS Ta TNPOIYKTIB
3ropsiHHg Bix TeMneparypu, MJLx/kr, MJhx/m3

S, °C Ieo IBO |3.1 a”m: U«”r[) U«”n.n. = aue.s. = O 6n —
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7. SIKI0 Tpy CTIaIOBaHHI TBEPJIOTO MalUBa BUKOHYETHCS HEPIBHICTh
(anA”)IQF< 1,43, eHTanpmiro307M MOXKHA HE BpaxoByBaTH. IIpo 11e
pOOIATE 3amKC B MyHKTI, HACTYMHOMY 3a 1m.1.3.2.

8. Ilpu BU3HAuUEHHI CHAJIOBaHHS Ma3yTy Ta ra3omoNiOHHX MaluB
m.1.3.3 BumyckaeTbes, Tomy 1o (a,.A4”) myxe maine.

3pazok MOCIiTOBHOCTI BUKJIAaHHS TEKCTY IPH PO3pPaxyHKax
nauuBa;

1 Po3paxyHku manvBa, miapaxyHOK 00’ €MiB Ta €HTAJBIIIH MOBITPS Ta
MPOAYKTIB 3TOPSHHS (32 BiAMOBIAHUMHU ITYHKTaMH)

1.1 XapakTepuCTHKH SKOCTi aInBa

1.1.1 TTanuBo-roproui cnanii po3pizy Nel «Ciprana» Ectowii.

1.1.2 CepenHiii eneMeHTapHUI CKIIaj TOPIOY0i MacH maiwBa,%o:

- Byruenp C°=74,0;

- BojeHb H°=9,5;

- cipka S = 4,9;

-azor N°=0,3;

- kucenp O°= 11,3.

1.1.3 Bonoricts po6odoro nanusa, %
WrP=125.

1.1.4 3onpHicTh Cyxoi Macu nanuea, %
A= 49,0.

1.1.5 BumicT ByriiekucinoT KapOoHATIB y MepepaxyHKy Ha CyXy Macy
manuBa, %

(CO2)% =21,0.

1.1.6Temnora 3ropsHHs B O0MOi, IO MiAPaXxOBYETHCS HA TOPIOYY
Macy nanma, MJx/kr

Q. = 37,26.
1.1.7Buxijx JIeTIOYMX y NepepaxyHKy Ha Toprouy Macy, %
V=90.
1.1.8TemmepaTypHi XapaKTepUCTHKH 30H, °C:
- mouatok pedopmariii t1= 1400;
- IOYaTOK po3M’ sikuryBaHHA t2=1500;
- IOYATOK PiJKOIIIaBKOTO CTaHy {3 — He BU3HAYAETHCS.

1.1.9 3onbHICTh y TIEpepaxyHKy Ha poOouy Macy najiusa, %

—w? _
AP = AcLO0WT 49 01007123 _ 4o 9,
100 100

1.1.10 BwmicT ByrJIeKHCIOTH KapOOHATIB y MepepaxyHKy Ha poOody
Macy nanmaa, %
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o p o . 100 —w? _ 210100—12,5

1.1. 11B1/1npaBJIeHa 30JIBHICTH POOOYOi MacH majiwBa, %

P _ ap _ o 100-WP _ . (100-12,5\ _
Ay = AP — 220 = 42,9 — 2 (2225 = 41,2,

1.1.12 KoedirmieHT nepepaxyHKy CKJIaIy MajduBa 3 TOPIOY0i MacH Ha
pobouy

= 18,4.

100-4%,,-WP-(CO,)}  100-41,2-12,5-18,4

k= "”””100 = '1:)0 =———=0,279.
1.1.13 EnemeHTapHU CcKIaJa CIAIMMOI YaCTUHH poOOYOro Manwvsa,
%:
- syrtenp C 7= k-C° = 0,279-74,0 = 20,6;
- Bogenb H'= k- H°=0,279-9,5 = 2,7;
- cipka SPopii= K- S%pre = 0,279-4,9 = 1 4;
- azor N’=k- N°=0,279-0,3=0,1;
- kucenp OP=k- 0° =0,279-11,3 = 3,1.
1.1.14Bwuma Teniota 3ropsiHHS roproyoi macu nanusa, M/x/kr
Qs =Qs - 0,094-5%,+.-0,015 Qs=37,26-0,094-4,9-
0,015-37,26=36,24.
1.1.15Hwuxu4a TerioTa 3ropsHHs roprodoi Macu nanusa, MJDx/kr
Q. =Q4-0,226- H°= 36,24-0,226-9,5 = 34,1.
1.1.16Hwxu4a Temnora 3ropstHAS podoyoro nanusa, MJx/kr
p P _ 14
QP = Q: 100 = Ay = WP = (CO2)i 0,025WP = Q2 - k — 0,025W?

100

=34,1-0,279-0,025-12,5 = 9,32.

1.2 O6’emu TIOBITPS Ta MPOIYKTIB 3rOPSTHHS NATUBA

1.2.1 O06’em mOBITPS, TEOPETHUYHO HEOOXIMHOTO [UIsI ITOBHOTO
3rOPSIHHSA TIAJIMBA, MY/KD

V?, = 0,0889(C"+0,375- S ,+)+0,265- HP-0,0333- 0¥ =
=0,0889(20,6+0,375-1,4)+0,265-2,7-0,0333-3,1 = 2,490.

1.2.2 O6’eM npOLYKTiB 3TOPSIHHSA, IO YTBOPIOIOTHCS Mi Yac TOPiHHS
Ta/IMBa 3 TEOPETHIHUM 00’ €MOM TMOBITPS, M/KT'

a) TPhOXaTOMHUX Ia3iB

Vro, = 0,01856(C” + 0,375 S7,,) + 0,509 <22% kcoz

184—

0p+1<
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0) azoty
_ 0 NP 0,1 _ .
VN,=0,79-V," + 08+ =0,79-2,49+ 0,8 ~= 1,970;
B) BOASHOI IMapu
V,320= 0,11147+0,0124-WP+0,0161V,°=
=0,111-2,7+0,0124-12,5+0,0161-2,49 = 0,495.

1.2.3 B KoOTenpHili YCTaHOBII, IO PO3PaXOBYETHCS,(POPCYHOUHE
IyTTsIHE TIepeadadeHe.

1.2.4 O6’em BOJsIHOI TapW B MPOAYKTaX 3TOPSHHS IiJ] Yac TOPIHHS
TaJIKBa 3 HAUTUIIKOM MOBITPS, M/KT

Vi,0= V°H20+0,0161(acp-1)-l/;0.

1.2.5 O6’em poAYKTIB 3rOPSIHHS NP TOPiHHI MATWUBA 3 HAIAIITKOM

OBIiTps, M°/KT
V. =Vgo, + V1\92+VH20+(acp -1)-10.

YucnoBi 3HaueHHs OO0’€MIB BOASHOI mMapu 1 MOBHHX 00’€MiB
MPOAYKTIB 3rOPSHHS, MiIPaxOBaHUX 3a UMH (HOpMyTIaMH TP HAJTHIITKAX
MOBITpsI y razoxojax, 3BefeHi B tabmumto 1.3. [ligpaxyHOK BHKOHaHO 3a
CepeIHIMHU HaIJIUIIKAMU TOBITPS B Ta30X0jaX, IO HaWACHI SK CEPEIHE
apudmMeTHdyHe 3 BETMYMH Ha BXO/Il B Ta30Xi/J i HA BUXO/Ii 3 HBOTO.

B rtabmumro 1.3 3BenmeHi Takoxk 00’€MHI MONi BOASHOI mapw i
TPHOXaTOMHHUX Ta3iB B MPOJYKTaX 3TOPSIHHS Y BUTJIS/I BIIHOIICHB!

T,0=Vu,0/VaTr0,=VRo,/V-.
1.2.6 [lons 3011, M0 YHECEHAa B KOHBEKTHBHI T'a30XOJHM KOTEIHEHOT
YCTaHOBKH, IIPUMHSITA
a,, = 0,95.
1.2.7 KoH1eHTpalis 3014 B IIPOAYKTaX 3rOPSHHS, I/HM®
_ 104Pa;,
“-3,7 - T

YucnoBi 3HAYEHHS BEIMYHMH, W10 OJEp)KaHi IiJPaxyHKOM 3a
MOTEePEIHBOI0 (OPMYJIOH0, 3Be/eH] B Tabuito 1.3.

1.2.8 Hajytuiiok MoBITps B KiHIII TOMKW TPUAHATO [ 1]

on=1,2.

B koTenpHI  yCTAHOBII,IIO PO3PAXOBYEThCS, IMepeadavdeHo
BCTAQHOBJICHHS CTaJICBOTO 3MIiHOBMKOBOIO €KOHOMai3epa Ta Tpy04acToro
pEeKynepaTUBHOTO TMOBiTpomigirpiBaua. KoMIOHOBKa IMX TIOBEPXOHBb
MIPUHHATA OJHOCTYIIEHEBOIO.
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1.29 Jns npuitHATOI KOHCTPYKLii Ta KOMIIOHOBKHM TIOBEPXOHB
HarpiBy BUKOPUCTOBYIOTH PUCOCH TIOBITPS B Ta30XO0/IH:

- KOTeIbHOTO Mmyuka (hecToHa) Ad,. = 0;

- maponeperpiBada Aa,,, = 0,05;

- BOASIHOTO eKOHOMaii3epa Aoy, = 0,03;

- moBiTpomiairpieadaAo,, = 0,05.

1.2.10Y BigmoBiAHOCTI 10 MPUAHATHX MPHCOCIB HAMJIHUIIKU TOBITPS
3a ra30X0/laMy HACTYIIHI:

- 332 KOTEJIbHUM Iy4KOM 0. = 0" = 1,20;

- 3a mapomneperpiBadeMa ., =0 . + Ay, = 1,25;

- 32 BOJASHUM €KOHOMaM3epoMa s =0y, + Adge = 1,28.

- 32 Ta30X0/IOM TOBITPOMiAIrpiBaya, y BiJXiqHUX ra3ax

oen = a'getAdg, = 1,33,

1.3 TligpaxyHOK €HTaNbIIii MOBITPS Ta MPOAYKTIB 3rOPsSHHS

1.3.1

Enrtansmi

TEOPETHYHOTO O00’€eMy TIOBITPS B

iHTepBai

temnepatryp Bix 0 °C mo 2200 °C, mo MOXINBI y ra30XoAax KOTEIbHOT

ycTaHoBKH, M/JIx/Kr

|Og: (0'9)3']/;0'10'3.

Tabmuus 1.3 — OG’eMHI XapaKTEepUCTUKUA NPOIYKTIB 3TOPSHHS B

ra3oxojiax KOTeJILHOI YCTaHOBKHU

HaiimenyBanHs ["a30X041 KOTEJIbHOI YCTAHOBKH
BEJIMYMHHU Ta Tomnka [Tapo- Boasguauii [oBiTpo-
PO3paxyHKOBI Ta neperpiBad | eKOHOMai3ep | migirpiBay
dhopmyiu decToH

Koedimient

HAUIIIIKY: TIOBITPA | 4 45 12 1,25 1,28

10 MOBEPXHi

HarpiBaHHs o’

IIpucoc mnositps B | 0,05-

MTOBEPXHIO IS 0,05 0,03 0,05

HarpiBaHHs Aa TOIIKH

KoedimienT

HAJUIMIIKY TOBITPs 1,2 1,25 1,28 1,33

3a MOBEPXHEIO

HarpiBaHHs o’




poIoBXKeHHS Tabmut 1.3

19

CepenHiii
KoedimieHT
HA/UTUIIKY TIOBITPS
B TIOBEPXHI
HarpiBaHHS Oy

1,175

1,225

1,265

1,305

O0’eM BOIISTHOT TIApH
B IIPOAYKTax
3rOpsHHS, M/KT
Vi,0
= VI-(I)ZO
+0,0161(a,,
- 1)1/(';0

0,993

1,068

1,142

1,242

[ToBHMIT 06’ em
MIPOIYKTIB
3rOpsiHHSA, MY/KT
V.
= VROZ + VI\(])Z
+ Vi,o
+ (aqv — 1)Veo

3,941

4,091

4,239

4,439

0O06’emHa noist
TPbOXaTOMHHX Ta3iB

Tro, = %

0,252

0,261

0,269

0,280

O06’eMHa 10J1s
BOJSHOI ITapu

_ Vo
TH,0 = %
pad

0,124

0,119

0,115

0,110

Kownenrpariis ity
B IIPOJIYKTax
3rOpsHHS, I/M°
104%ay,

u= V.

103,4

99,6

96,1

91,8
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1.3.2 Enxranenii ra3onofiOHUX NPOAYKTIB 3TOpSHHS HaluBa MpU
TOPiHHI 3 TCOPETUYHHM O00’€MOM TIOBITPS B IHTEpPBAII THX CaMHX
TeMIeparyp miapaxoByemo 3a Gpopmyinoro, M/x/kr

1°= [(9)ro,Vro, + (D, VR, + (D1, V u,, |107.
1.3.3 Exranbmii 3014 B IPOyKTax 3ropstaHs, MJk/kr
L=(e9), - @, - 1073,

1.3.4 Exrtanbmii npoxyKTiB 3rOPSHHS, 10 YTBOPIOIOTHCS MPH TOPiHHI
najyuBa 3 HAUIMIIKOM TOBITPA B IHTEpBaII THX CaMHX TeMIIEpaTyp,
MiApaxoByeMo K cymy, MJDx/kr

1= 1°4(a"-1) - 1%+,

UucnoBi 3HAYCHHS CHTaJbBIIIM, IO IiJpaxoBaHi 3a HaBEICHUMHU
(hopMysiaMu B iHTEpBaIi TeMIIEpPaTyp, sIKi MOKIIUBI B T'a30X0/1aX, 3BS/ICHI B
tabmuirio 1.4.
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2 TEIJIOBUM BAJIAHC KOTEJIbHOI YCTAHOBKH 1
BU3HAUYEHHS BUTPATH ITAJIMUBA

B mpoMy posnini mpuBeneHi 0O0YMCIEHHS HASBHOTO TEIia OJUHUII
Macu abo oauwHHWI 00’€My, MiIpaxOBaHi BTpPaTH TeIUIa 3 BiIXiITHUMHU
ra3amy, 3HauY€HHS BTPaTH TeIUa BiA XiMiYHOT HEMOBHOTH 3TOPSHHS Ta
MEXaHIYHOT'O HEJOTay, BTPATH TeIJia A0 HaBKOJHUIIHHOTO CepefoBHUIIa Ta
31 mojakoM. 3a 3HAWIEHWMH BEeNWYMHAMU BTPAT TeIUIa IMiJPaXxOBYIOTh
KOoe(illieHT KOPUCHOT JIii KOTEIBHOI yCTaHOBKH.

Ilicns 3a3HadeHWX MiApPaxXyHKIB BH3HAYAIOTh BHUTPATy BOAH B
MPOAYBKY, BUIHCYIOTh €HTAJbBIII] MEePEerpiToi MapH, MOKUBHOI Ta KOTJIOBOL
BOJIM 1 MiIPaXOBYIOTh KUIBKICTh TEIUIA, SIKE BUKOPUCTOBYIOTh B KOTEJbHIMH
YCTaHOBIII KOPUCHO, Aaji — (paKTH4HI Ta pO3paxyHKOBI BUTPATH NaJIBa.

YBech Matepiad po3AiTy MEepeBaXHO BUKIAAaTH y (opmi IBOX
migpo3ainiB. [IpuONM3HUI TOPAOOK TYHKTIB KOKHOTO — MiAPO3IiTY
HA/IA€ThCS IAI.

2.1 HasiBHe TenJjio ogunuui Macu (00°eMy) najusa, BTpaTu Tea i
KOe(illieHT KOPUCHOI il KOTeJIbHOI YCTAHOBKH

2.1.1 BumucyeTbcsi 3HaU€HHS HIKYOI TEIUIOTH 3TOPSHHS IajuBa,
M/JDx/xr, MJDx/M3
Q=
2.1.2 Bka3syerbcs Temmeparypa MajuBa TpW IOJIABaHHI HOro Juis
crniamoBanHs?, °C
tmn =[1, .20, m. 5-04; 2, c.59].
2.1.3 3HaX0AUTHLCA TEMUIOEMHICTB CyX0i Macy nanusa’, kJ[x/(kr-K)
Com =
[1, c.15,Tabm. 3-1; 2,¢.59; 3,c.46, Tabn. 3-1].
2.1.4 TlinpaxoByeTbCs TEIUIOEMHICTH pobouoro nanusa, KIx/(kr-K)
CPon =
[1, c.13, m. 3-13; 2, ¢.59; dopm. 7-5;3, c.46].
2.1.5 IizpaxoByeThbes (izuune Temio nanusa, MJbk/xr, MJx/m®
an=
[1, c.20, . 5-04; 2, ¢.59;3, c.46].
2.1.6 Bka3zyeTbcs TemiiepaTypa X0J01HOro HoBiTps, °C

txs =



22

[1, ¢.20, m. 5-03; 2, ¢.59].

Tabmuns 2.1 — EnxTanmbemii MOBITPS Ta TPOMYKTIB 3TOPSHHS B

ra3oxojax KOTeJabHOI YCTAHOBKH

a'sn | A, 0,564 0,587
=1,33 | M/
I, 0,560 1,124 1,711
M]x/
a''so. | Al 0,586 0,603 0,621
=1,28 | MJIx/
I, 1,661 2,247 2,850 3,471
Mx/
a'nn | 41, 0,619 0,635 0,649
=1,25 | MJIx/
I, 3,410 4,029 4,664 5,313
MJTx/
o'n= | 41, 0,644
o’p=1, | MJIx/
20
I, 5,135
MJTx/
Lsa, 0,032 0,068 0,106 0,146 0,187 0,231 0,271 0,314 0,360
MJIx/kr
10, 0,329 0,663 1,002 1,349 1,704 2,066 2,436 2,813 3,196
MJIx/kr
1.0, 0,419 0,837 1,274 1,723 2,186 2,662 3,149 3,647 4,154
M JIx/kr
9, °C 100 200 300 400 500 600 700 800 900




23

MpoIOBXKEHHS Tabmut 1.4

0,653 0,664 0,676 0,697 0,707 0,717 0,725 0,736 0,744 0,755 0,765 0,821
5,797 6,450 7,114 7,790 8,487 9,194 9,911 10,636 | 11,372 | 12,116 | 12,871 | 13,636
0,410 0,460 0,514 0,582 0,646 0,725 0,789 0,849 0,904 0,971 1,021 1,069
3,584 3,987 4,375 4,775 5,179 5,585 5,993 6,403 6,823 7,228 7,636 8,136
4,670 5,194 5,725 6,253 6,805 7,352 7,904 8,506 9,103 9,699 10,323 | 10,940
1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000 2100
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MpoIOBXKEHHS Tabmut 1.4

00¢c
92911
9958
8TTT
LSV VT

2.1.7 3HaxX0aUThCA EHTAIBIIIS TOBITPS MPU TEMIIEpPaTypi XOJIOJHOTO
noBiTps, MJIx/kr, MJ[x/m®

[BrnacHmit po3paxyHok, Ta6m.1.2].
2.1.8 Bxkasyerbcst ~ Temmeparypa TOBITpS Ha  BXOIi Y
MOBITPOMiAIrpiBay, SKIIO MepeadaueHuii WOro MigirpiB Mo3a KOTEIbHOIO
yCTaHoBKOI0®, °C
t’@.f’l. =
[3 3aBnanHs Ha IPOEKTYBaHH: .
2.1.9 3HaxoanThCS EHTANbITISI IOBITPS MPH TEMIEPaTypi MigirpiTOro
noBiTps1, MJIx/kr, MJ[x/m3
[BrnacHwuit po3paxyHok, Ta6i.1.2].
2.1.10 Bxazyerbcs Koe(]ii€eHT HAUIMINKY TOBITPS Ha BXOMi Y
MOBITPOTIi TiTpiBay
B,(il’l. =
[1,¢.19, . 4-17; 2, ¢.59, popm. 7-9].
2.1.11 IlimpaxoByeThCsS TEIUIO, SIKE BHOCHUTH TOBITPS B KOTEIHHY
YCTaHOBKY TIpH MiAirpisi y kanopudepax, MJx/xr, M x/m>
[1,¢.20, m. 5-05; 2, ¢.59; dopm. 7-8;3, c.45, bopm. 3-2].
2.1.12 IlpuiiMaeTbcs BUTpaTa apu Ha PO3MHIIOBAHHS Ma3yTy, KI/KT
M(p =
[1,¢.70, m.16; 3, c.46].
2.1.13 3HaxoAWTHCSA EHTAIbIliSA TAapH, M0 BHKOPHUCTOBYETHCS IS
posnmny?, kJ[x/Kr
hqb =
[1, ¢.204, Tabn. XIIL;7 ¢. 19, Ta6n.II].
2.1.14 TlinpaxoByeThCs TEIIIO, sSIKe BHOCHTDH Tapa, MO BUKOPHCTaHA
Ha PO3NUITIOBaHHS MazyTy, MJIx/kr
Qp=
[1, ¢.20, .5-05; 3, c.46].
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2.1.15 BunucyeThest BMICT BYTJIEKMCIOTH KapOOHATIB y mausi®, %
(CO2Y' =
[1, c.164, Tabn. 1, BUHOCKA 5].
2.1.16 IlpuiimaeTbes KoedilieHT pO3KIaJaHHs KapOOHATIB
Kcoz =
[1, c.18, m.4-11].
2.1.17 TlizpaxoBYyeThCSl TEIJIO, IO BUTPAYAETHCS HA PO3KIAJaHHS
kapOonaTtiB, MJx/Kr
Qx=
[1, ¢.20, .5-06;3, c.46].
2.1.18 IligpaxoByeTbcs HasSBHE TEIUIO OAMHUII MacH (OIMHHMIII
06’ emy)nammBa, MJx/kr, MJx/m3
Q=
[1,¢.20, m. 5-02; 2, ¢.59; dopm. 7-7;3, c.45, dopm. 3-1].
2.1.19 IlpuiiMaroThCs BTpaTH TEIJIa Bil MEXaHIYHOTO Heaonaiy, %
Qs =
[1, ¢.200-203, Ta61.XVII-XXI;2 ¢.58, tabm1.7-1;5, ¢.363, 120:1.6-12, ¢.407,
Ta61.6-37].
2.1.20 IlpuiimMaroThCs BTpaTH TEIUIA Bix XIMIYHOTO Hexonaiy, %

Os =
[Tam ne g4].
2.1.21 IpuiiMaeThCs TEMIIEPATypa X0JIOAHOro MoBiTps®, °C
tX.8.=

[1, c.20, m. 5-03; 2, ¢.59].
2.1.22 IligmpaxoBYeThCcS E€HTAIBINIS XOJOMHOTO TMOBITPs, MJ[x/KT,
M x/m3
IOX.S. =
[Bacuwmii po3paxyHok, Tadm.1.2].
2.1.23 BkazyeTbcs TemMIeparypa BiIxigIHux rasis, °C
8=
[3 3aBnanHs Ha POEKTYBAHHS .
2.1.24 TligmpaxoByeTbCcs EHTANbIIiS NPOAYKTIB 3TOPSHHA HpW Wil
temnepatypi, MJLx/kr, MJIx/m3
L=
[Bnacuuii po3paxyHok, Tabm.1.2].
2.1.25 IlinpaxoByrOTbCS BTPATH TEIUIA BiAXiAHUMH ra3amu, %

02 =
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[1,¢.20, m. 5-07; 2, ¢.59; dhopm. 7-4;5, ¢.428, hopm. 7-3].
2.1.26 Bu3HayalThCI BTpaTH TeIla JO  HABKOJUITHHOTO
cepenosuia, %
Os =
[1, c.21, puc.5-1;2,¢.49,puc.3-1;5,¢.422, puc. 7-1].
2.1.27 TligpaxoByrOThCS BTpaTH (Di3MYHOrO Tema 3i makom®, %
q5mn =
[1,c.21, m 5-11;2, ¢.57; popm. 7-3;3, ¢.48;5, c. 430, popm. 7-6].
2.1.28 BwusHauaioThCs ~ BTpaTh TeIjia i3  BOAOIO,  sIKa
BMKOPHCTOBYETHCS [JIs OXOIOKEHHS O0anok Ta naneneit’, %
qéoxn =
[1,c.21, m. 5-12;3,c. 49].
2.1.29 IlimpaxoBy€eThCs CyMa TEIUIOBUX BTpaT, %o
Eqnom =
2.1.30 3raxomuThCs KOeiieHT KOPUCHOI ii KOTETBHOI YCTaHOBKH,
%
Nxy. =
[1,c.22, m. 5-13;2, ¢.57; opm. 7-1;3, c.49].

2.2 Teno, sike BUKOPUCTOBY€ETHCSI KOPMCHO, i BUTPATA NAJIMBA KOTEJIbHOIO
YCTaHOBKOIO

2.2.1 3HaxoAMTHCS EHTAJbIis MEPerpiToi mapu NpU THUCKY Pn. 1
temneparypi t, ., KIx/kr
hl’lﬂ =
[1, ¢.209,rabn. XXV;7, ¢.26, Tabmn.II1].
2.2.2 3HaXOAUTHCS SHTANBIIIS TIOXKUBHOI BOJU TIPH THCKY P, ,=1,1P;
i Temneparypi t,.q., KJHK/Kr
Pie. =
[1, ¢.209,tabm. XXV;7, ¢.26, Tab6um. I11].
2.2.3 TligpaxoByeThCs BUTpATa KOTJIOBOI BOIH B IIPOAyBKY, Kr/c
D=
2.2.4 3Hax0oAUThCA SHTAJIBIIIS KOTIOBOI BOAM MPH THCKY B OapalaHi,
K JK/KT
hieo =
[1, ¢.204,ta6a. X XIII;7,c.19,Tabi.I1].
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2.2.5 TIlimpaxoByeTbCsl TEIUIO, SIKE BUKOPUCTAHE B KOTEJIbHIN
YCTaHOBII KOpHUCHO, MBT
Qx.y. =
[1,c. 22, m 5-14;3, c. 45].
2.2.6 3naxomuThCsA (aKTHYHA BUTpAaTa IMajJuBa KOTEIHHOIO
YCTaHOBKOIO, KT/C
B =
[1, .22, m. 5-15;2, ¢.60; popm. 7-10;3, ¢.49;5, c. 430, popm. 7-9].
2.2.7 TlimpaxoByeThCsl PO3paxyHKOBa BHTpaTa MaivBa (SIKE MOBHICTIO
3ropino), Kr/c
Br=
[1,¢.22, m. 5-16;2, ¢.60; hopm. 7-11;3, ¢.50;5, c. 431, bopm. 7-10].

2.3 IIpuMiTKH 10 IPYroro po3airy

1) Ilpu cnoamoBaHHI TBEPAOrO ManWBa WOro (i3UYHE TEIIo
BPAaxXOBY€ETHCS y BUIIA/IKY, KOJIM NepeadaueHo CYIIiHHS MaluBa B MapoOBUX
cymiapkax 1 10 He3aMKHEHOMY THIy. B 3aMKHEHHX cHcTeMax
INIJIONIPUTOTYBaHHS (Pi3MUHE TEIIO MajJuBa PEKOMEHIYEThCS BPaxOBYBATH
IPY CIIATIOBAHHI BUCOKOBOJIOTHX TaJIUB, KOJIU

WP>1,6Q,”.

IMpn cnamoBaHHI Ma3yTy TeMIepaTypa IeperpiBy NpUIAMAaETbCs
TaKor0, 00 B’s3KiCTh MaszyTy Oyia He Buuie 2,5 °YB. UncioBi 3HaueHHS
3HaXOJATH 13 rpadika 3a1eKHOCTI B’SI3KOCTI BiJI TEMIIEPATYPH.

[1,c. 15, puc. 3-2, ¢. 70, . 16;2,c. 358, puc. 6-27].

2) TerutoeMHICTh Ma3yTy IipaxoBYeThCs 3a (HOPMYIIOO JIHIHHOI
3aJIeKHOCTI Bi/I TEMIIEpaTypH.
[1,c. 13, m 3-14;2,c. 59;3, c. 46].

[pu CHATFOBAaHH1 ras3oroaiOHoro HajJnBa
TETUIOEMHICTBITI IPAXOBYETHCA 32 (DOPMYIIOO 3MIIITyBaHHS.

[1,c. 13, m. 3-13;3, c. 46].

TemrepaTypa ra3omomiOHOTO MajdMBa MPUBEACHA B 3aBIaHHI Ha
MPOEKTYyBaHHA. SIKIIO MiJIrpiB ra3onoji0OHOTO MajluBa HE TepeadayeHo,
(hi3nvHe TerwIo MmajiuBa NPUAMAETHCS PIBHUM HYIIIO.

3) Skmo miAirpiB MOBITPS 10332 KOTEJIBHOK YCTAHOBKOK HE
nepeadadeHo, Npo e pobutses 3amuc B 1m.2.1.6 3amicTh HaBEAECHOTO.
ynkTH (2.1.7...2.1.11) BUMycKarTHCS.



28

4) JInst po3muily Ma3yTy BUKOPHCTOBYETHCS HAacHMueHa mapa. Tomi
npuiiMarote hg=h", xJ[x/kr, mpu TucKy B Oapabani. EHTanemito mapu B
HPOJYKTax 3ropsiHHs npuitMarots h= 2510 kJx/kr.

Y BUMaaKy 3aCTOCYBaHHs MalbHUKOBOTO 00JMagHAHHA 3 (OPCYHKAMH
MEXaHIYHOTO PO3MIIIOBAHHA, TEIUIO (POPCYHOUHOTO AYTTS BincyTHe. IIpo
e pobutbes 3ammc y m. 2.1.12. IlpuBeneHmii TEKCT 3amUCy IYHKTIB
(2.1.12... 2.1.14) BumycKa€eThCs.

5) Temmo, 1m0 BUIpaYeHe Ha pPO3KIAJaHHA KapOOHATIB,
OOYNCITIOETHCS JIMIIE TIPH CHATIOBaHHI CiaHIiB. [lpn cmamroBaHHI 1HITHX
BUIIB ManuBa HasBHiCT, nyHkTiB (2.1.15... 2.1.17) Bumyckaerbcs, a
3aMiCTh HHX B PO3PaxyHKOBIH 3alMCIi OKPEMHUM ITYHKTOM POOUTHCS 3aIHC
PO BiZICYTHICTh BYTJIEKUCIOTH KapOOHATIB.

6) Skmo TemmepaTypa XOJIOQHOTO TOBITPs OOrOBOpEHa IpH
miapaxyHky Teria Qgeuu, TO TOBTOPIOBATH 1i, a TaKOX CHTAIBIIIO b%
PO3paxyHKOBIi#i 3amucti He Tpeba i myHktH 2.1.21 1 2.1.22 BUmycKaroThCs.

7) TligpaXyHOK  BHKOHYETHCSI ~ IHTCPIIOJNIIOBAHHSAM  3HAYCHb,
nigpaxoBanux npul00 °C i 200 °C, mo npuBeneni B tabnuui 1.2 y rpadi
o"sn (200 0'¢e, AKIIO OCTAHHBOIO 332 XOJOM ITOBEPXHEIO BHUSBISETHCA
BOJISTHUAN €KOHOMait3ep).

8) Brparm Temna 3i IUIAKOM BPaXOBYIOTBCS TMPU  IIAPOBOMY
CHAJIIOBaHHI BCiX BUJIB KOMAIBHUX TBEPAUX MAIUB 1 NpU (PakeTbHOMY
CHAJIIOBAaHHI TBEPJAOr0 MaJIMBA, SIKIIO BHJAICHHS LUIAKY BiIOYBa€ThCs B
po3MIaBiIeHoMy cTaHi (mpu piakoMy nurakoBujaneHHi). [Ipu dakensHoMy
CHaJIIOBaHHI MaJlMBa 1 BUJAJICHHI NIJIaKy B TPaHyJIbOBaHOMY CTaHi (cyxe
IUTAKOBUJIAJICHHS ) BTpaTH TeIlla 3i IIIAKOM BPaXxOBYKOTHCS JIHIIE Yy
BUMaAKaX, komn A’>2,4Q,”. SIkuio BOHW He BpPaxoBYIOThCS, B 1m.2.1.27
pOOUTHCS 3amKC, MO OOTPYHTOBYE MPUIHSATE PillICHHS.

9) Brpatu Temia QeoulliIPAXOBYIOThCS JIMIIE B THUX KOTEIBHHX
YCTAHOBKAaxX, JIe¢ B HAsBHOCTI € JAeTalli, II0 OXOJIOJUKYIOTbCA ITOTOKaMHu
BOJIU, SIKI HE MICTATHCS B KOHTYpi HUpKyJsmii. [Ipu BigcyTHOCTI Takux
JieTaliell BTPATH TeIuIa (eox; = 0, PO 110 pOOUTHCS 3aInC, KUK BiIMOBIIaE
m. 2.1.28.

10) Butpara Boau B IPOIYBKY,KI/C

A, =2
n 100 !
ne P,,- BenuuMHa TPOMYBKM, IO IependadeHa 3aBJaHHAM Ha

npoeKTyBaHHs. B Tomy Bumaaky, skmo P,,< 2 %, IONyCKaeTbCs He
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BpaxOBYBATH TEIJIO BOIU MPOAYBKU. [Ipo 1ie poduthes 3anmuc y m.2.2.3 1 He
BU3HAYAETHCS €HTAJIBITIS KOTIIOBOI BOJIH.

3pa3oK MOCIiIOBHOCTI BUKJIaJaHHs TEKCTY PU PO3paxyHKax TEIUIOBOTO
0anaHcy KOTEIbHOI YCTaHOBKH

2 TennoBuit OanaHc KOTEIBHOT YCTaHOBKH. BuTpaTa nanusa
2.1 HasiBHE TEIUIO OJMHUII MacH MaiuBa
2.1.1 Temmora 3ropstHHS TaguBaHmwK49a, M/J[x/kr

Q/=9,2.
2.1.2 di3nyHe TeIIo NnajiruBa He BpaxoBaHE, TOMY 1110

WP<1,6Q,; Qu=0.
2.1.3 TligirpiB TWOBITpA mepen MoJadel0 B MOBITPOMiJirpiBad He
nepeaoaueHUA

QB.BHW. = 0

2.1.4 ®opcyHoUHE TyTTA HE TependadeHo
Qs =0.
2.1.5 HasBHIiCTH ByIJIEKHUCIOTH KapOOHAaTiB B poOouoMy nanusi, %
(CO2). = 18,4.

2.1.6 KoedinieHnT poskinagaHHs KapOOHATIB MPUHHSATHIA

kcoz = 1,0
2.1.7 Temmo, sKe BHUTpada€eThCsl HA PO3KIAJaHHSI KapOOHATIB,

MJIx/kr
Q= 0,04(CO2)’kco2 = 0,04-18,4-1,0 = 0,736.
2.1.8 HasiBHe Teruto ofuHMII Mach poOodoro maiwsa, MJx/kr
Q’,=Q Qi Qe.mu ¥ Qp-Qx = 9,2-0,736 = 8,464.

2.2 Brparu teruia Ta koeilli€eHT KOPUCHOT JIiT KOTEILHOI YCTAHOBKU
2.2.1 Brparu teruia Bij MexaHnignoro uegonany [1], %

Qa =1,0.
2.2.2 Brparu Teria Bij XiMiuHOT HenoBHOTH 3ropsiHas[1], %

gs = 0,5.
2. 2.3 TemmepaTypa X0JIOIHOTO MOBiTps, °C

tre=30.
2.2.4 EHTanbmigs TEOPETHYHO HEOOXIAHOTO TOBITPA NpW LiH

temneparypi, MJx/kr
P, =0,099.
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2.2.5 Temneparypa BiAXiIHUX Ta3iB 3a 3aBIAHHAM Ha MPOEKTYBaHHS,
°C
9= 160.
2.2.6 ExTanbmnis npoayKTiB 3rOpSHHS MpH Wil Temneparypi, Mx/kr
1. =0,898.
2.2.7PenupKyIAlisi MPOIYKTiB 3rOPSHHS 13 KOHBEKTUBHUX T'a30X0JIiB
B TOIKY BiZICYTHS
Ipey = 0.
2.2.8 KoedimieHT HAAMUIIKY MOBITPS Y BIAXIAHUX Trazax
oy = 1,33.
2.2.9 Btparu Teria 3 BiAXiaHUMU Ta3amu, %o
10 .
= o olea) g% “2.(100 - q,) = L2200 (100 — 1)=8,96.
2.2.10 Brpatu Temna KOTEIBHOK YCTAHOBKOKO 10 HABKOJHUIIHBOIO
cepenoBuina, %

Os = 1,0.
2.2.11 Temneparypa nniaKy, mo sunaisterscs [1], °C
Y.,= 600.
2.2.12 Exranenis nuiaky npu i temmepatypi [ 1], Mx/kr
(¢*9)us= 0,561.

2.2.13 Btpatu Teruia 3i IUIakoMm, 1o BUJAISETHCH, %o
_ D _ 429
Qoun = ¢! ay},)Qx}; (€ i _a 0,95;3),::;9 0,561 _ 0,14,
2.2.14 B koTenbHIN YCTaHOBIII HE Nepe0avaeThCs BCTAHOBJICHHS
JIeTalel, o 0XOJIOKYIOTHCS IPOTOYHOIO BOJIOI0, TOMY
O6oxn = 0.
2.2.15 Cyma BTpar Temna, %
20nom =02+3+0qa+0s5tJsmntFooxn = 8,8+0,5+1,0+1,0+0,14=11,44.

2.2.16KoediieHT KOPUCHOT il KOTENHHOI YCTAaHOBKH, %
I«y. = 100-Zq.0m = 100-11,44 = 88,56.

2.3 Temo, sike BUKOPUCTOBYETHCSI KOPUCHO, 1 BUTpATa MajvBa
2.3.1 TlapompoJyKTHUBHICTh KOTENHHOI YCTAaHOBKH BHU3HAauYeHA
3aBJIaHHAM Ha MPOEKTYBAaHHS 1 TOPIBHIOE, KI/C
D=13,9.
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2.3.2 FEdranmemisi meperpitoi mapu npu P,, = 3,92 Mlla Ta
Temreparypi tr.n. = 440 °C, xJIx/xr
h,.. = 3174.

2.3.3 EnTanbmist moskuBHOI Boau ipu Py, = 4,80MI1a ta Temnepatypi
th.e. = 145°C, k]JIx/KT
h..e. = 613.
2.3.4 BennuuHa npolyBKH 3a 3aBIaHHIM, %
P, =2
2.3.5 Butpara BoJiu B IPOTYBKY, KI/C

D, = iD = i13,9 =0,28.
"7 100 100

2.3.6 Edrtanbmis KOTI0BOI BOAW TpW THCKY B Oapabani Ps = 4,32

MIla, kJIx/xr
hee. = 1109.

2.3.7 Temmo, sKe BHKOPHCTOBYETHCSI B KOTENbHIA YCTaHOBII

KOpUCHO, MBT
QK.y. = D(hn.n. - hn.g.) + an(hK.6. - hn.6.) =
=[13,9(3174 — 613) + 0,28(1109 — 613)] - 1073=35,84.
2.3.8 BuTpara nannBa KOTETHHOI YCTaHOBKOIO, KT/C
B= QLg__l_OO _ 3584100 _ 1.78.
Q 1, 84648856

2.3.9 Po3paxyHKOBa BUTpaTa MajuBa, Kr/c
v _B100—q4_478100—1
B 100 7 100

= 4,73.
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3 BUBIP TA PO3PAXYHKMU ITAJIBHUKIB

3.1 Bu3HayeHHs TeIIONPOIYKTHBHOCTI NaIbHUKA

3rifHO OMHCY KOTEJIbHOI YCTaHOBKHU [8], Mist SIKOI pO3paxoBYETHCSI
TOpiHHS TIaJliBa, PEKOMEHIOBaHA KUIBKICTh NAJIBHHKIB Ta MICIe IX
po3rainyBaHHs. TemIOnpoIyKTHBHICTD NMaJbHUKA BU3HAYAEThCsI, MBT

Q.= 1,45%‘35- 1073,

ne B’ - po3paxyHKOBa BUTpara Majusa, Kr/c; M°/c;
Q7(Q¢ — nna rasomnoiGHOro NaMBa) — TEMIOTA 3TOPAHHS TaTHBa, KJK/KT;
kJIx/M3,;
N— KIIBKICTE MAJLHUKIB, IIT..

3.2 TexHiyHi XapaKTePUCTHKHU NAJTBHUKIB

B nunoByrinbHUX TOMKaX KOTEIBHUX YCTAHOBOK 3aCTOCOBYIOTHCS
kpyrmi Buxposi maneuuku TK3-IIKTI [[oxarok I', puc. I'.1] ta OPTPEC
[Momatox T, puc.I'.2].

Maneauku tamy ['Y-1 xoncrpykuii TK3 — LIKTI npusnaveni mis
CIIATIOBaHHS TWITY Bcix BuIiB Byrimwmi, okpim AllLl i T. Buyrpimaa Ta
cepenHss TpyOM Ha BHXOJI NAIBGHUKIB MalOTh IWIIHAPUYHI HACAIKH.
PosznanmoBanbHa MazyTHa OpPCYHKA BCTAHOBIIIOETHCS Y BHYTPILIHIN TPYOi.

Maneankn Tamy ['Y-1I xoncrpyknii TK3-LUKTI npusnaveni s
cnamoBanns Byriyuis A1 T.

IManeaukn Ttunmy 'O xoncrpykuii OPI'PEC mnpusnaueni s
CHIAJIIOBAHHS BCiX BUIIIB BYruuisd. [lepBHHHE MOBITPS MOJAETHCS aKCiallbHO
,0e3 3akpyuyyBaHHs. PO3KPHUTTS MOTOKY MEPBUHHOTO IMOBITPS AOCITAETHCS
3a JIONIOMOTOI0 CIIELiaJIbHOTO KOHYCA,SIKMM BCTAHOBIEHO HAa Bally.
[NanbHUKK KOKHOTO THITy OyBarOTh NMPAaBHMH 1 JIBUMH B 3aJIE)KHOCTI BiJl
HanpsMy 3aKpydyBaHHS ITOBITPSI.

l'azomasytHi mnampHukd ['MIT mpusHaueHi Ans  cHaMIOBAaHHS
razononionoro manuBa Ta wmasyry [Homarox I, puc.I'.3]. Perictpu
BTOPUHHOTO Ta IEPBUHHOTO TOBITPS TPEJICTABISIOTH COOOK JIOMATKOBI
amapaTtd 3 OpSAMUMHM JIONAaTKaMu, IO BCTaHO B JieHINmig KyToM 45 rpaf.,
icmyxaTh UL 3aKpyTKH MOTOKiBHOBITpsA. Lli perictpu OyBaroTh JiBOrO i
MIPaBOro OOEpTaHHS.
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TexHiuHI XapaKTepPUCTUKK NMHUIOBYTINBHUX KPYIaux majabHuKiB TK3
— HKTI (maneauku Tumy ['Y) npuseneni B tabmuui 3.3; OPIT PEC
(manpauky THITY ['O) — B Tabmumi 3.1.

l'aGaputHi Ta npuegHyBaibHI po3mipu nansHUKiB [MI BkaszaHi B
tabmui 3.2. TexHiuni XapakTepucTuku mManbHUKIiB ['MIT mpuBeneHi B
Tabymmi 3.4.

Tabmums 3.1- TexHiuHI XapaKTePUCTUKHA MHIOBYTUTBHUX KPYTIHX
nanbHuKiB OPT'PEC (nmasnphuku Ty '0)

Ne IlepBunHE Bropunne Hiam | HoBxu | Po3smi | Opien-
man TOBITPSI TOBITPSI eTp Ha pu TOBHA
b miamer | BUXi | po3Mmip | Buxi | amOp | maimb- IUIUT | TEIUIo-
HHK | p I u I a- HHKa u MPOIYK-
a BXIJHOT | HUM | BXigHOT | HMH | 3ypH L, Mmm Il X | TUBHICTH
0 nep | o nepe | D, 11, Qr, MBr
nepetu | e- MepeTH | TUH, | MM MM
HY THH, | HY M2
d, mm M2 ax6, MM
3 310 0,17 | 700x35 | 0,31 | 715 3067 1100 17...26
0 X
1100
2 390 0,27 | 950x45 | 0,42 | 835 3112 1560 23...25
0 X
1560
1 430 0,31 | 1650x5 | 0,59 | 990 3227 1560 35...47
40 X
1560

Tabmums 3.2 - ['abapuTHi Ta TpUETHYBAIBbHI PO3MIPH MABHUKIB
I'MI', Mm

Tun D1 D, D3 L Ly L, Ls Ly hy h,
ITaJIHUKA

I'MI-1/1,5 | 244 | 108 | 276 | 942 | 310 | 195 | 300 | 520 | 180 | 250

I'MI-2 265 | 108 | 276 | 933 | 301 | 195 | 300 | 520 | 180 | 250

I'MI-4 | 365 | 363 | 375 | 1161 | 428 | 255 | 417 | 600 | 235 | 360

I'MI-5,5/7 | 420 | 420 | 432 | 1291 | 525 | 285 | 495 | 600 | 260 | 427
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Tabmuus 3.3-TexHiuHI XapaKTEepUCTUKU MIOBYTUIBHUX KPYIJIUX
nanbaukiB TK3 — HKTI (maneauku Tumy I'Y)

Ne IepBunHe BropunHe nmoBiTpst Hiamertp, Hoex | Posmip | Opien-
nanb HOBITpsI MM u-Ha u TOBHA
HHUKa Po3mipu BUXIJ Po3mi BUXiJ | LeH amM0 | mMmaib- IUIATH TEIUIO-

BXiZ HUI pu HUi | Tpan | pasy | HuKa, | [IxII, | mpomyk-
HOro nepe | mnepe BXiZI- nepe | bHOI | pu MM MM THUBHICT
THHY THH, HOTO THH, DY D b
6Xe, MM M2 nepe M2 6ud Qr, MBT
THHY
ax6, MM
Tun I'V-1- J1 (OH-124-59), I'V-1-IT (OH-125-59)
11 350x230 | 0,065 | 700x350 | 0,220 | 325 | 700 | 1966 1100x 12...17
1100
10 370x250 | 0,094 | 700x350 | 0,350 | 219 | 800 | 1986 | 1560x 14...19
1560
9 370x250 | 0,073 | 700x350 | 0,350 | 273 | 800 | 1986 1560x 14...19
1560
8 450x330 | 0,113 | 700x350 | 0,282 | 325 | 800 | 2066 | 1560x 17...23
1560
7 450x330 | 0,158 | 700x350 | 0,282 | 219 | 800 | 2066 1560x 17...23
1560
6 450x330 | 0,183 | 950x450 | 0,256 | 219 | 800 | 2316 | 1560x | 21...26
1560
5 370x250 | 0,094 | 950x450 | 0,484 | 219 | 900 | 2236 | 1560x | 23...29
1560
4 370x250 | 0,073 | 950x450 | 0,484 | 273 | 900 | 2236 | 1560x | 23...29
1560
3 450x330 | 0,158 | 950x450 | 0,415 | 219 | 900 | 2316 | 1560x | 29...35
1560
2 450x280 | 0,113 | 950x450 | 0,415 | 325 | 900 | 2316 | 1560x | 29...35
1560
1 450x330 | 0,158 | 1050x540 | 0,564 | 219 | 100 | 2416 | 1560x | 35...41
0 1560
Tun I'Y-1I- JI (OH-126-59), T'V-1I -IT (OH-127-59)
4 350x230 | 0,062 | 700x350 | 0,185 | 219 | 580 | 1966 | 1100x | 12...17
1100
3 370x250 | 0,111 | 700x350 | 0,330 | 219 | 760 | 1986 | 1560x 17...23
1560
2 450x330 | 0,186 | 1050x540 | 0,530 | 219 | 950 | 2416 | 1560x | 23...25
1560
1 450x330 | 0,229 | 1050x540 | 0,682 | 219 | 107 | 2416 | 1560x | 35...47
0 1560
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Tabmuus 3.4- TexHiuHI XapaKTepPUCTHKH NaNbHUKIB [ MIT

XapakTepucTrKa Omuu. | IMI-1/1,5 | ITMI | TMI" | TMI'-5,5/7
BHMID I I -2 -4
y
HominansHa MBT 1 1,6 2,3 4.7 6,5 8,1
TETUIONPOAYKTHUBHIC
Th
Jiana3on % 30 30 | 20... | 20... | 15... | 15...
peryJIroBaHHS . . 100 | 100 | 100 | 100
BiZTHOCHO 100 | 100
HOMIHAJILHOT
TETTONPOAYKTHBHOC
Ti
Tuck noBiTps: nalla 35 35 120 120 120 120
-IEPBUHHOTO
-BTOPUHHOTO malla | 40 | 85 | 120 | 120 80 120
Burpara noBiTps m®ron | 120 | 170 | 2700 | 5400 | 800 | 1000
. 0 0 0
B’si3kicTh MazyTy °IB 3...13..13..413..4|3..4|3..4
niepes GOPCYHKOIO 4 4
Tuck mMa3yty mpu MIla | 0,6 | 1,2 2 2 3 3
HOMIHAJIbHIH
TETUTONPOAYKTHBHOC
Ti
Tuck razy 3 malla | 150 | 300 | 300 300 200 300
TETIOTO 3TOPSIHHS
36 MJIx/m°
Tuck napwu, o MIla | 0,1 | 0,1 0,1 0,1 0,1 |0,1...
PO3MILTIOE . 0,2
0,2

3.3 Pexomenaiii moa0 KiJIbKOCTi NaJbHUKIB Ta po3MillleHHs iX Ha CTiHaX
TONKHU

KisibKicTh OCHOBHHMX BHXPOBHX MaJbHUKIB, 110 BCTAHOBIIIOIOTHCS B
KOTEJIbHIA yCTaHOBL, 3aJISKUTh BiJ 1l MapONpOIyKTUBHOCTI Ta CHOCOOY
PO3MIlIeHHS TAILHUKIB HA CTIHAX TOIKH.
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Tabmurs 3.5 — Po3MinieHHS BUXpPOBHX NUJIOBYTUIBHUX —Ta
ra3oMa3yTHHUX MAJTbHHKIB HA CTIHAX TOIKH
OO0yMoBITEH1 PO3MipH [ImakoBumaneHnus | BimHocHa
B TOML BifacTans, I/dat

1. Bixm Bici HIWKHBOTO pIIy
NaJbHUKIB 10 TIOYaTKy CKary

BOPOHKH: TBEpJE 2...2,5

- npu OJTHOPSITHOMY Ta ,

JBOPATHOMY PO3MIIIIEHHAX piake 1.8...2,0

MATBHUKIB

- IpU pO3MIllIEHHI MaIBHUKIB IO TBEpAe 2,0...2,5

TPUKYTHUKY BEPIIMHOIO BHU3 piake 0,8...1,0

2. Binx Bici kpaifHiX TaJBHUKIB 10

MIPUJIETIINX CTiH: TBEpAe 2,2..24
piake 1,6...1,8

- MpU OAHOPSAHOMY PpO3MilllCHHI

MAJTBHUKIB

- TpH JBOPATHOMY TBEpAe 3,0...3,5
pijake 2,0...2,2

3. Mix BicAMH MaJbHUKIB TIO

TOPU30HTAJI: TBEpJE 2,2..24

- TIPU OJHOPSIHOMY PO3MIIICHHI pinke 2,2..2.4

NaJILHHUKIB

- IpU ABOPSTHOMY TBEpJIE 3,0...3,5
piaxe 2,5...3,0

4. Mix BiCIMH TalbHUKIB II0

BEPTUKAIL: TBEpAe 3,0...3,5

- TIpH JABOPSJAHOMY PO3MIiIIECHHI pinke 2,5...3,0

NaJIbHUKIB

- IpU pO3MIllIEHHI MAIBHUKIB T10 TBEpAe 2,0...2,5

TPUKYTHUKY BEPIITHMHOIO BHU3 pijke 1,5...1,7

! - BizcTaHp , MM;

d. -miamerp amOpa3ypu najgbHUKA, MM.
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B Tabnumi 3.6 HajgaHi pekOMEH A1 0 BUOOPY KIIBKOCTI OCHOBHUX
BUXPOBUX NaNBHHKIB Ta cnoco0y iX pO3MIIeHHs Ha CTiHaX TOTKH.
PexoMeHnpanii mopo3MillleHHIO MaJbHUKIB Ha CTiHAX TONKH HajuaHi B
tadnui 3.5.

B arperarax naponpomykruBHicTio D< 50 1/ron. mansHUKHM 3a3BHYail
PO3MIIIYIOTH HA (PPOHTOBI CTiHI TONKHM B OAWH P UM IO TPUKYTHHUKY. B
arperatax napompoaykTuBHicTIo D>50 T/rom.kpiM  ¢poHTanbHOTO
BUKOPHUCTOBYETHCS 3YCTpidHE PO3MIMIEHHS MANbHHUKIB Ha OIYHHMX CTiHAX
TOTIKH.

Tabmuus 3.6 — KidbKicTh OCHOBHHMX BHXPOBHXITHJIOBYTUIBHUX
Tara3oMa3yTHUXIAJIbHUKIB

ITapompoayktuBHicTharpera | PosMimeHn KinbKicTh MaJbHUKIB, MIT.

Ty A, T/ToA.

Pl
IMaJIbHUKIB

MUJIOBYTUTbHH
X

ra3oMa3yTHH

X

<20

OpHopsinHe

2...

3

Ilo
TPUKYTHUK
y

3

20...35

OpHopsinHe

Ilo
TPUKYTHHK
y

[Bopsinne

3yctpiune

50...75

OnHopsitHe

0 [0
[

Ilo
TPUKYTHUK

y

[Bopsinne

I

3ycTpiuHe

=

N

!B arperari E-25 1o oiHOMy NMaibHUKY Ha GIYHMX CTiHAX
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Homatok A

Pucynok A.1- Kpyrnumit Buxposuii nansank TK3-IKTI

Ha pucynky 300paskeHo:

1-paBiMK NIEpBUHHOTO MOBITPS;

2-KiNbIIEeBUI KaHAJ TIEPBUHHOTO MOBITPS;

3-paBJIMK BTOPUHHOTO TIOBITPS;

4-kinpleBHI KaHaJl BTOPUHHOTO MOBITPS;

5-po3nanioBajibHa Ma3yTHa (OPCYHKA;

6-kapOoCTiIMKHIA HAKOHEYHUK TPYOH MIIIOMOBITPSIHOT CYMIIIIi;
7-OTIOpHA TUINTA;

8-am0Opa3ypa najbHUKa;

9-mmmbep.
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B PopcyHka

Pucynok A.2- Kpyranmii Buxposuii nansank OPI'PEC

Ha pucynky 300pasxeHo:

1-BXigHuii TaTpyOOK MHUIOMOBITPSIHOICYMIIII,
2-TpyOanuIoNoBITPSIHOT  CyMmili;
3-KUIBIIeBHI KaHaJl BTOPHHHOTO MOBITPS;
4-qaByHHHII HAKOHEYHVK;

5-konyc;

6-mmuHIeb KOHYCa;

7-paBIHMK BTOPMHHOTO MOBITPS;

8-mopir.



Ly

i

Bmopuyrsil
030YX

Pucynok A.3-T'azomasytauii nansHuk I MIT

Ha pucynky 300paxeHo:
1-mapomexaniuHa opcyHka;
2-ra30mOBITpsAHA YaCTHHA,
3-MOHTa)KHA IIINTA;

4-pericTp BTOPUHHOTO MOBITPS;
5-pericTp nepBUHHOTO MOBITPS;
6-0TBOpH ISt BUXO/LY Tasy.




