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BCTYII

MeTtoro BuUBYEHHS nuctuIUiHA «KOTeNbHI yCTAaHOBKM MPOMUCIOBHUX TifM-
PHUEMCTBY» €: 3aCBOEHHS HEOOX1THUX TEOPETUYHUX Ta MPAKTUYHUX 3HAHD B TAITy-
31 MapOTeHEPYIYOro yCTaTKyBaHHS TEIJIOTEXHOJOTIYHMX CUCTEM IS MiHIMIi3a-
1ii BUTpAT EHEPreTUYHUX Ta MaTeplalIbHUX PECypciB; TOTPUMaHHs MpaBuil 0e3-
MEeKH eKCIUTyaTallii Ta OXOPOHM HABKOJHUIIHHOTO CEPEJOBHINA. 3aBJIAHHS BH-
BUCHHSI JIaHO1 JUCIUIUIIHU K CKJIAJ0BOI LUKIY IUCHMIUIIH TpodeciiHoi Ta
MPAKTUYHOI MIATOTOBKY MOJATAaE Y (POpMyBaHHI y CTYICHTIB HABUYOK TEIIJIOBUX
PO3paxyHKIB MapOTeHEPYIOUNX YCTAHOBOK, OpraHi3ailii e(eKTUBHOTO BUKOPHC-
TaHHS TTAJJMBHUX €HEPropecypcCiB.

JlaHi MeToau4H1 BKa3iBKM NpPHU3HAYEHI JUJIS CTYAEHTIB JIEHHOI Ta 3a04YHOL
dbopm HaBUAHHS HANpsIMy MIATOTOBKH «Teruioeneprerukay. MeTonuyH1 BKa3iB-
KM TI1JTOTOBJICH] BIAMOBIAHO J0 HAaBUYAJBLHOIO TUIAHY Ta HABYAJIBHOI IporpamMu
aucuuIuniHA «KoTenbH1 yCTaHOBKH ITPOMHCIIOBUX MiAIIPUEMCTBY.

Camocriiina po6ota cryaenra (CPC) — ue ¢popma opranizaiiii HaB4aJIbHOTO
IpoIieCy, MPH SKiM 3alIaHOBaH1 3aBJaHHS BUKOHYIOTHCS CTYJICHTOM ITiJi METO-
JTUYHUM KEpiBHUIITBOM BHKJIajaya, aje 6e3 ioro 6e3nocepeanboi yuacti. CPC e
OCHOBHHM 3aC000M 3aCBOEHHSI HABYAJIBHOT'O MaTepiaiy IiJl Yac mo3aayIuTOPHOI
HaBYAJILHOI pOOOTH.

Buknanennii B METOIMYHUX BKa3iBKax Marepiaji JT03BOJUTH CTYJACHTAM TO-
TYyBaTUCh IO JICKIIMHMUX, Ja00OpaTOPHUX Ta MPAKTUYHUX 3aHATh, TOTOYHOTO Ta
1JICYMKOBOTO KOHTPOJIIO 3HaHb, BUKOHYBATU PO3PaXyHKH B paMKaX MiATOTOBKU
BUITYCKHOI KBali(iKaliiHO1 poOOTH.

CamocriiiHa po060Ta MOK€ BUKOHYBAaTHUCh CTYJEHTOM Yy 010ioTelll, HaB4a-
JbHUX KaOiHeTax, JlabopaTopisix Ta KOMII IOTEPHUX KJlacaxX, B JOMAIIHIX YMO-
Bax.

3riIHO 3 HABYAJBLHUM IJIAHOM MIJATOTOBKH cHelianbHOCTI « Termnoenepreru-
Ka» BUBUYEHHS AUCHUILTIHN «KOTeIbHI YCTaHOBKHM MPOMUCIIOBHUX MiAIPUEMCTBY
IIPOBOJUTHLCS Y ChOMOMY Ta BOCBMOMY TPHUMECTpAX sIK JJIS ICHHOI, TaK 1 IS 3a-
04HO1 (hOpMH HABYAHHSI.

ABTOp BISYHUHN PEIICH3CHTaM 3a KOPHCHI TOpajy 1 3ayBaXKCHHs B IPOIIECi
peleH3yYBaHHS 1 MATOTOBKU PYKOIUCY.



1 OPTAHI3AIIAA BUBYUEHHA JTUCHUIIJITHU

[Iporpama BHBYEHHS HaBUYaJIbHOI IAUCIUIUTIHM CKJAJEHA 3 ypaxyBaHHSIM
BUMOI' OCBITHBO-IIPO(ECIiTHUX Mporpam MiArOTOBKM OakanaBpiB HampAMy Mif-
rotoBku 6.050601 — «TemnoenepreTukay.

[IpeameToM BHBUYEHHS HaBUYaJIbHOI TUCIUILIIHU «KOTeabHI yCTaHOBKH IPO-
MUCJIOBUX TIAIPUEMCTBY €: TEIJIOTIAPOIUHAMIYHI TPOIECH B IMAPOBUX 1 BOJIOT-
pPIHHUX KOTEIBHUX YCTAHOBKAX; KOHCTPYKTHBHI Ta PEKHUMHI XapaKTCPUCTUKH
KOTJIIB 1 JOTIOMDKHOTO OOJIaIHaHHS; METOAN PO3PAXyHKY Ta OLIHIOBaHHS €(eK-
TUBHOCTI KOTJI0arperariB.

B pesynbTaTi BUBUEHHS MUCHUILUIIHU CTYJCHT MOBUHEH 3HATH: MOOYIOBY;
MPUHIIKI i1 1 OCHOBHI CKJIQJI0OBI MaporeHeparopa Ta BOJOTPIMHOTO KOTJa; Me-
TOJM PO3PaXyHKY HOro mMoBepXxoHb HArpiBy. CTyIEHT MOBUHEH yMITH: BUKOHY-
BaTW KOHCTPYKTHBHI Ta MEPEBIPHI TEIJIOBI PO3PAXYHKH TEIUIOCIPUHAMATbHUX
MOBEPXOHB; aHAJI3yBaTU OTPHMaH1 Pe3yJIbTaTh Ta MPUHAMATH PIIICHHS 3a pe-
3yJbTaTaMU IUX PO3PaXyHKIB; KOPUCTYBATHCh HAYKOBOIO, JOBIIKOBOIO Ta HOP-
MAaTUBHOIO JIITEPATYPOIO; 3HAXOJAUTH PAIIOHATIbHI METOJIA PO3B’SI3aHHS MPAKTH-
YHUX 3aBJaHb.

TeopeTnuHOO 023010 KypCy € Taki AUCHUILIIHE «MaremaTtukay, «Dizukay,
«l'imporazoannamikay, « TexHiuHa TepMoauHamMikay, «TermnomacooOMiny. Ma-
Tepian Kypcy 3abe3nedye OCHOBY JUIsl BUBYEHHSI TaKUX JMCHHILIIH «J[>kepena
TETJIONIOCTaYaHHS TIPOMHUCIIOBUX IMAMPUEMCTBY», «[IpoeKkTyBaHHS TEIJIOCHEpre-
TUYHUX Ta TEIUIOTEXHIYHUX YCTaHOBOK», «MOHTax, eKcIulyarailisi, BUIIPOOy-
BaHHS Ta HAJIATOJDKEHHS TETUIOEHEPTETHYHOTO 1 TEMJIOTEXHOJIOTIYHOTO 00Ja-
HAHHSD.

[ToTouHui Ta MIACYMKOBUNA KOHTPOJIb 3HAHB CTYACHTIB MPOBOJIUTHCS LUIS-
XOM (POHTAIBHOTO, 1HAWBIAYATLHOTO Y KOMOIHOBAHOTO OMUTYBAHHS CTYJICH-
TIB TI1J] Yac JJabopaTopHUX PoOIT, MPAKTUYHUX 3aHATH, KOHTPOJIBHUX POOIT, KO-
JIOKBIyMIB, TECTyBaHHS, ICIIUTY.

Ha mozaayautopHy poOOTy BUHOCUTHCS BUBUYEHHS OKPEMHUX MPOOIEM Kyp-
Cy, BUKOHAaHHSI KYpCOBOTO MPOCKTY, MiATOTOBKA J0 J1abopaTOpHUX PoOIT, Mpak-
TUYHUX 3aHATh, KOJIOKBIYMIB, TECTYBaHHSI, ICTIUTY, BUKOHAHHS 1HIWBIIyaTbHUX
3aBJIaHb.



Tabmuus 1.1 — 3aranpHa xapakTepucTika aucuuiuiing «KoTenbHi ycTaHOB-

KU MPOMUCIIOBUX HIAIPUEMCTBY

["airy3b 3HaHB, HALIPSIM

XapakTepucTHKa
HaBYaJIbHOI AUCLUIIIIIHU

HaiiMmenyBaHHS MOKa3HUKIB MATOTOBKH, OCBITHBO-
e oo JAeHHA 3a04HA
KBaJTi(hiKaliiHUIA PIBEHB
¢popma ¢popma
HABYAHHSI | HaBYaHHS
l'any3p 3HaHb
0506 — «Enepretnune ma-
o . HIMHOOY Ty BAHHSD») .
Kinbkicts kpenuriB — 6,5 = .y Bapiatusna
Hanpsm niarotoBku
6.050601 —
«TennoenepreTuka»
Monynis — 4 Pik minroroBku:
3MICTOBUX MOAYJIB — 5 3 | 4
[nnuBinyanbHe HAYKOBO-
nociiaHe 3aBaanHs (pedepa-
TH, pO3PaxXyHKOBI, rpadiuHi,
po3paxyHKoBO-TpadiuHi po-
00TH), KOHTPOJIBHI pOOOTH,
10 BUKOHYIOTBCS TTiJT 9ac Crew )
CPC (momariHi KOHTPOJIbHI T IeanBHICTD Tpumectp
. . «TermnoenepreTukay
po0O0TH), KypCOBI, AUIJIOMHI CILIOCHEpreTIkay
npoekTy (poboTH) Ta iHII
BU3HAYAIOTHCS POOOYUM HaB-
YaJIbHUM TUJTAHOM YH
pimeHHsAM Kadenpn)
KIT - 36 rog (1 kp)
3aranbHa KiIbKiCTh TOAUH — 7,8 7,8
234 Jekmil
64 ron 16 ron
IpakTuyHi,
TwKHEBUX TOAUH I JEHHOI ) cre e . CEMIHAPChKI
OcBiTHBO-KBaMi(piKaifHA
dbopMU HaBYAHHS: : 16 ron 10 rox
piBEHB: -
ayIMTOPHUX — 3,5 Gakanasp JlaGopaTopni
CaMOCTIHOT poOOTH CTy/ICH- 32 ron H 4 ron
Ta—3,81 CamocrTiiiHa po6oTa
122 ron H 204 ron

Bun koHTpOIMTIO: icUT




2 3AT'AJIBHI BKA3IBKHU JJ151 OPTAHI3ALIIl BUKOHAHHS
CAMOCTIIHHOI POBOTH

Ha moyaTky BUBYCHHS AUCIUILUTIHA BUKJIa a4 03HAHOMITIOE CTYICHTIB 3 (o-
pmoro ta merogamu oprasizauli CPC, Meroro, TpyIOMICTKICTIO, CTPOKaMU BH-
KOHaHHS, (HOPMOIO KOHTPOJIIO Ta KpuTepisimu omiHtoBaHHs sikocTi CPC.

Ha CPC BuHOCSTBCA MaTepiaiu, SKi JOCTYIIHI 3a pPIBHEM CKJIQJIHOCTI, TaKl,
110 PO3LIMPIOIOTH Ta JAETaNi3yIOTh 3HAHHS, OTPUMaHI B ayJUTOpIi, TO3BOJISIOThH
chopMyBaTH HABUYKHU PO3B’SI3aHHS 1H)KCHEPHUX 3aB/IaHb.

[lepen BUKOHAHHSM 3aBAAHHS /IS CAMOCTIHHOT poOOTH HEOOXITHO peTeib-
HO O3HAMOMHTHUCH 13 3MICTOM JICKIIIHHOTO MaTepiaity 3a JaHOK TEMOIO, 1110 Ha-
BeJleHui y [1], kpiM TOoro, 0a’kaHO OTPUMATH JOCTYII A0 MaTepiajiB JUCTAHIIIN-
HOro Kypcy «KoTenapHl yCTaHOBKM MPOMMCIOBHUX MIAMPUEMCTBY, 110 PO3MilIIe-
Hui Ha cauti Lentpy aucranuiiHoi ocBitu BHTY 3a  aapecoro
http://cde.vntu.edu.ua. Jlinsg mporo tpeba mojgaTy 3asBKy, BUOpATH BiAIOBITHUM
KypC 1 3apeecTpyBaTUCh.

[TounHaroun BUKOHYBATH 3aBJIaHHS, HEOOX1JHO MpPOaHANII3yBaTU YMOBY 3a-
Jadi, CKJIACTH TEIUIOBY CXEMY €JIEMEHTa KOoTJjioarperara, OLIHUTH Hallp po3pa-
XYHKOBHX 3aJIe)KHOCTEH, CKIACTH MOPSA0K PO3paxyHKy abo 3amo3uuuTH HOTO y
NpUKIaai po3B’si3aHHsA. HeoOXimHuil s po3B’s3aHHS JOBIIKOBHI Martepial
¢t BUOpaTu 3 JliTepaTypHux jpkepen [2, 3]. Jlis nosermeHHs: 3aCBOEHHS MaTe-
pilajy HaBeJIeHI TeCTOBI 3aBAAHHS Ta KOHTPOJIbHI MUTaHHS 10 KOXKHOI TEMH.

Kpurepii owiHtoBanHs BukoHaHHA CPC BKJIIOYalOTh: pIBEHb 3aCBOEHHS
CTYJICHTOM HaBYaJIBHOTO MaTepiany, BuHeceHoro Ha CPC; BMiHHS BUKOPHUCTO-
BYBAaTH TEOPETHUYHI 3HAHHS NMPU BUKOHAHHI MPAKTUYHUX 3aj]lad; OOTPYHTOBa-
HICTh Ta JIOTIYHICTh BUKJIAJEHHS CAMOCTIHHO BHBYEHOTO MaTepiany; MOBHOTY
PO3KPUTTS 3aBJAHHS; AKICTb OQOPMIIEHHS MaTreplaliB 3riJIHO 3 BUCYHYTUMH
BUMOTaMH.



3 3AIAYI HA CAMOCTIHHY POBOTY

Ipuxnanx 3.1. BusHauutu BUJI 1 TEIUIOTY 3TrOpPaHHS MMajiuBa, 00’ €M Ta €HTa-
JIBIIO MPOAYKTIB 3ropaHHs, KO ckiaa manuea, % : WP = 10,0; A? = 22.8;
SPerop =3,0; C? =50,3; H” = 4,6; NP = 1,0; O” = 8,3. Temmnieparypa rasis t, , Koe-
(iieHT HAUIUIIKY TOBITPS OL.

Hepepocramms | |1 5 ) 3y s | 6 | 7| 8 | 9
wppa mudpy
t, °C 200 | 300 | 400 | 500 | 600 | 700 | 800 | 900 | 1000 | 1100
Ocramsawngpa |\ | 1 5 | 5 | 4 | s | 6 | 7| 8 | 9
mugpy
a 12 | 14 | 1,6 | 1,8 | 20 | 24 |28 [32 |40 |44

Ipukaan 3.2. BuzHauntu BUJ 1 TEIUIOTY 3TOpaHHS MajivuBa, 00’ €M Ta eHTa-
JIBIIIO TPOJYKTIB 3ropaHHs, SKIIO ckiaa manuBa, % : CH, = 87,8; C,Hg = 0,2;
CsHg=0,1; C4Ho=0,1; CsH;, =0; N, = 11,7; CO, = 0,1; H,S = 0. Temnepary-
parasiB t, , Koe(IiLIeHT HAJUIUILKY MOBITPS OL.

Hepenocranmns |, 12 3| 4|5 6| 7| 8] 09
uugpa mudpy
t ,°C 100 | 150 | 200 | 250 | 300 | 350 | 400 | 450 | 500 | 550
Ocranua wagppa | 1 2 | 3 | 4| 5 | 6 | 7] 8|09
wuppy
o 1|12 [ 13 |14 | 15 [ 16 | 1,7 |18 |19 |20

Ipuxaan 3.3. BuzHaunt BUTpaTy najnnBa JUisi KOTEJIBHOTO arperary 3a Ta-
KUMH BUXIJIHUMH JIaHUMH: MapoBUIATHICTE D, TemmepaTypa meperpitoi mapu
370 °C; Tuck neperpitoi napu P; Temneparypa xxuBuibHOi Boau 90 °C; Benuuu-
Ha Oe3nepepBHOI NPOAYBKHU p = 3%; TeopeTUUHUN 00’€M MOBITPS 1 MPOAYKTIB
sropanas V) = 102 v/, V' = 8,06 M/, Veor = 1,57 M,
Vo = 1,34 M’/M’, TemmnepaTypa Ta Ha[UIMIIOK TOBITPS y BiAXiZHHX rasax
200 °C i 1,3, BizmoBigno. [Tanuso — npupoauuit ras 3 Q"= 33,8 MJlx/m’. Brpa-
TH TEIJIOTH Yepe3 OoropokeHHs komia 1,2%, BTpaTu 3 MEXaHIYHOIO Ta XiMid-
HOIO HenoBHOTOO 3ropanHs 01 0,5%, BiANIOBIIHO.

Hepenocranm | 1 2 | 3 | 4| s | 6 | 7| 8 |09
urdpa mudpy
D, t/ron 5 | 10 | 15 | 20 | 25 | 30 | 35 | 40 | 45 | 50
Ocrana wadppa | 1 2 3 | 4| 5 | 6 | 7] 8|9
mudpy
P, MIla 09 | 1,4 | 1,6 | 1,8 | 20 | 24 |28 |32 |40 |44




Ipuxkaan 3.4. BusHauuTH, K 3MIHUTBCSI BUTpaTa NajlvBa Ha KOTJoarperar
napoBugatHictio 20 1/rox 3 TckoM 14 6ap 1 Temmneparyporo 250 °C npu 3Hu-
YKEHH1 Koe(ilieHTa HAUIMINKY TOBITPS y BIAXIAHUX Ta3ax 3 1,5 mo 1,2 Ta 3HH-
KEHHI TeMIepaTypy BIIXIAHMUX ra3iB 3 t; 70 t, . [lanuBo — Ma3yT BUCOKOCIpUHC-
it 3 QP = 39064 xJ[x/kr; Teopermuni 06’emum V' = 10,2 wm/kr,
V%= 8,06 M/kr, Vroy = 1,57 M/kr, Vo =1,34 M/kr, TeMmIeparypa MazyTy
130 °C, BTpaTu TEIIOTU Yepe3 OropoHKeHHs Kotia 1,2%, BTpaTu 3 MEXaHIYHOIO
Ta XIMI4YHOIO HenoBHOTO 3ropanHsa 0 1 0,5%, BianosigHo. Temneparypa xu-
BrIIbHO1 Bojin 100 °C.

Hepepocramm | |\ 5 ) 3 4 s | 6 | 7| 8 | 9
wppa mudpy
t1, °C 250 | 240 | 230 | 220 | 210 | 200 | 190 | 180 | 170 | 160
Ocramma wngpa |\ |1 5 | 3 | 4 | 5 | 6 | 7| 8 | 9
mugpy
t, °C 110 | 115 | 120 | 125 | 130 | 135 | 140 | 145 | 150 | 155

Hpuxnan 3.5. Buznauutu entanbmnito Biaxiguux raszis Ta KKJI naporenepa-
topa BM-35, mo cnamoe ma3zyT. TeopeTuuHi KUIbKOCTI IOBITpS Ta Tra3iB
V’=10,8 m/kr, V'\o = 8,26 M/kT, Voo = 1,17 M/kT, Vo =1,74 m'/kr. Koe-
(IieHT HAATUIIKY MOBITPS y BIAXIIHUX Ta3aX O , TEMIEpaTypa BIAXIAHUX ra-
31B t,r , BTpATH TEIJIOTH Yepe3 OropoiKeHHs kotia 1,5%, 3 MexaHi4How Ta Xi-

MIYHOIO HenmoBHOTOIO 3ropanHHs 0 1 0,5%, BinmosiaHo. Temmeparypa MaszyTy
120 °C. Q°, = 41 MJIx/xr.

Hepenocranmns | 12 3| 4|5 6| 7|8/ 09
uudpa mmppy
tyr, °C 120 | 130 | 140 | 150 | 160 | 170 | 180 | 190 | 200 | 220
Ocramsawngpa |\ |1 5 | 5 | 4 | s | 6 | 7| 8 | 9
wudpy
Oy 12 |13 |14 |15 | 6|7 [1,8 |19 |20 |22

Ipuxknan 3.6. BuzHauutu cepeaHiii KoedillieHT TEIUIOBOi €(PEKTUBHOCTI
TOIIKH, SIKIIIO BIJIOMI Taki JAaHl: cyMapHa Iuioima ctiH Tonku 230 M2; HEeKpaHo-
BaHa IUIOWA CTiH Tornku 80 M°; mioma BikHa Tomku 15 M} mgiaMeTp ekpaHHHX
TpyO d; kpok TpyO s =200 mm; € = 120 mm.

Hepenocranns | 12 3| 4|5 6| 7| 8] 09
midpa umpy
d, Mmm 50 55 60 65 70 76 80 &9 100 | 108
Ocramsa wngpa |\ |1 5 | 5 | 4 | s | 6 | 7| 8 | 9
mHpy
[Tanuso Masyr IIpupoauuii ra3 Bype Byrimns




Hpuxnag 3.7. BusHauuTi HACKUIBKU 3MIHUTBCS CepPEeIHIN KOE(ILIEHT Ter-
J0BO1 €(heKTUBHOCTI (PPOHTOBOrO €KpaHa, SKIIO BUKOHATH 3alaliOBAIBHUHN T10-
SC 3 BOTHETPUBKOI'O MaTepially Ha BCIO IIIUPUHY CTIHM BUCOTOIO h,; . [ToyaTkoBi
JlaH1: BUCOTA CTiHU 6 M; mupuHa — 4,2 M.

[Iepenocranns

mudpa mndpy 0 1 2 3 4 5 6 7 8 9
[TanuBo MasyTt [Ipuponnuii raz | bype Byriuis Kawm’stne Byrinms

Ocranns uugpa
udpy 0 1 2 3 4 5 6 7 8 9
hy , M L1 | 1,2 1,3 1,4 LS | 1,61,7] 1,8 1,9 | 2,0

Ipuxknan 3.8. Buznauutu aniabarHy Temiiepatrypy TOpPIHHS 1 TPOMEHHUCTE
TEIUIOCTIPUMHATTS TOIKH, B SIKIM CHATIOETHCA Ma3yT 31 CKJIaJ0M, 110 BIANOBIIAE
npukiany 2.2. KoedilieHT Ha UKy MOBITPsSl IPHU CHAJIOBAHHI 1 HA BUXOAL 3
TONKHU O , Koe(ilieHT BUTpaTH NOBITps 1,3, Temmneparypa noBiTps nepen naib-
HUKOM t,5. BTpatu Temmotu q; = 8%, qz = 1%, q4= 0%, qs= 1%, qs= 0%.

[Tepenocranns
mubpa mudpy 0 1 2 3 4 5 6 7 8 9
toos, C 100 | 125 | 150 | 175 | 200 | 225 | 250 | 275 | 300 | 325
Ocranns uugpa
mubpy 0 1 2 3 4 5 6 7 8 9
o} 1,1 | 1,12 | 1,14 | 1,16 | 1,18 | 1,2 | 1,22 | 1,24 | 1,26 | 1,28

Hpuxnan 3.9. BusHauuTy eHTabIIII0 ra3iB Ha BUXO/Il 3 EKOHOMAai3epa, siK-
110 B HbOMY BoJjia 3 BuTpaToro G HarpiBaetbes BiJ 100 °C no 180 °C. Exranbnis
ra3iB Ha BXo/ii B ekoHomaitzep 9300 k[ x/kr, Butpata mazyty 0,6 kr/c. Koedirri-
€HT HAJUIUIIKY TOBITps Ha BXoxi 1,32, Ha Buxoxi — 1,36. KKJ]I xotxna 0,9, BTpatu
TEIJIOTH YePe3 OTOPOHKCHHS KOTJIA (s .

[Iepenocranns

mubpa mmdpy 0 1 2 3 4 5 6 7 8 9
G, kr/c 3 32 34 3,6 3,8 4 42 4.4 4.6 4.8

Ocranns uugpa
gy 0 1 2 3 4 5 6 7 8 9
qs » % 0,9 1 1,1 1,2 1,3 1,4 1,5 1,6 1,7 1,8

Hpukaax 3.10. BuxkoHaru mnepeBipHUNA  TEIJIOBUM  pO3paxyHOK
KWIT STWJIBHOTO IyYKa MapoBOT0 KOTJIa KOPUCHOIO MOTYyXHIcTI0 12 MBT. KK/I
koTia 0,90. HasiBHa Teruiora, o BHocutbes B koren 40,3 MJx/kr. Temneparty-
pa rasiB Ha BxoAl B kumn’ aTuibHUN nmydok 700 °C, koeiieHT HaJIUIIKY ITOBIT-
ps Ha Bxoxi 1,15, va Buxoai 1,23. [Tyuok Habpanuii 3 Tpyou & 51x2,5 mm, po3-
tamoBaHuil B 52 psinu o 20 tpy6 B psany. Hosxkuna tpyou 1,9 m. Koediuient

10



tertonepenaydi k. Koedimient 36epexxkenns ternotu 0,97. Teopetnunnii 06’ em
MOBITPS 1 MPOAYKTIB 3rOpaHHs, v /kr: V° =10,5, V% = 8,5, Vroo = 1,5,
V%0 = 1,9. Tuck B Oapabani Pg.

[Iepenocranns
mHbpa mrdpy 0 1 2 3 4 5 6 7 8 9

Ps , Oap 10 14 18 22 26 30 34 38 42 44

Ocranns uugpa
udpy 0 1 2 3 4 5 6 7 8 9

k , Br/(M*K) 50 60 70 80 90 100 | 110 | 120 | 130 | 140

Ipuxaax 3.11. BukoHat KOHCTPYKTHUBHUM TEIUIOBUI PO3PAaXyHOK Ta BU3HA-
YUTH PO3MIPH CTAJIEBOrO eKOHOMai3epa maposoro kotaa TII-35. Temmneparypa ra-
31B Ha Bxoj1 B ekoHomaitzep 500 °C, na Buxoai 350 °C. ExTainbliig ra3iB Ha BXO/i
9500 kJlx/M°, Ha Buxoxi 6800 KkJIx/M’ . TIpHCMOKTYBaHb HeMae. 3rijJHO 3 KOHCTpY-
KTUBHHMH XapakTepucTuKamu mmpuHa maxta 1,8 m. Tpyou &32/26 mm po3srta-
II0BaH1 TOPU3OHTAIILHO B 24 psiiv 3 MONEPEYHUM KPOKOM S, TTOB3IOBXHIM 60 MM.
Koedimient teruonepenaui k. Koedimient 30epexenns temnoru 0,96. Temnepa-
Typa xoxoanoro noBitps 30 °C. Teopernynuii 06’e€M MOBITPS 1 TPOIYKTIB 3TOpPaH-
s, Mo/M: VO =943, Vo= 7,46, Vroo = 0,99, Vo = 2,13. Temmeparypa xHBH-

JIbHOT BOIH Ha BXOJi B exkoHoMaiizep 100 °C, Butpara nammsa 0,85 m'/c.

[Iepenocranns
mHbpa mrdpy 0 1 2 3 4 5 6 7 8 9

S1 , MM 40 45 50 55 60 65 70 75 80 85

Ocranns nugdpa
dpy 0 1 2 3 4 5 6 7 8 9

k , Br/(M*K) 30 40 50 60 70 80 90 | 100 | 110 | 120

Hpuxaan 3.12. BukoHat KOHCTPYKTUBHUM TEIUIOBUN pO3pPaxyHOK Ta BH-
3HAYUTH PO3MIPH MOBITPOMIAIrPIBHUKA TAPOBOro KOTJA, SIKIIO TEMIEpaTypa ra-
31B Ha BXo/1 B noBiTponiairpiBHuk 300 °C, na Buxoni 200 °C, koediieHT Haj-
JUIIKY TIOBITPA B razax Ha Bxoji 1,29, Ha Buxoai 1,32. 3rigHO 3 KOHCTPYKTHUB-
HUMH XapaKTEPUCTUKAMU Ta3H MPOXOiTh 1Mo n Tpyokax & 40x1,5 mm. Koedi-
nient temonepenaui 30 Br/(M°K). Koedimient 36epexents temtoru 0,99. Te-
mrepatypa xoaoaaoro noBitps 30 °C. Teopernunuit 00’ €M OBITPS 1 IPOTYKTIB
3TOpaHHs, MM VO =93 V%= 7.0, Vroa = 1,1, Vo= 2.2 Koedirtient Bu-

TpaTH nogitps B. Burpara namisa 0,9 m’/c. [IpUCMOKTYBaHHSM 3HEXTYBATH.
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[Tepenocranns
ugpa wudpy
n, T 1500 | 1600 | 1700 | 1800 | 1900 | 2000 | 2100 | 2200 | 2300 | 2400

Ocranns uugpa
udpy 0 1 2 3 4 5 6 7 8 9

§ 1,02 | 1,04 | 1,06 | 1,08 | 1,1 | 1,12 | 1,14 | 1,16 | 1,18 | 1,20

Mpuxnax 3.13. BusHauntu po3paxyHKOBY MOJady IAMOCOCA KOTJa, IO
Hpalroe Ha mpupoaHomy rasi 3i ckimagom: CO," = 0,2%; CH4® = 96,9%; C,Hs" =
= 0,6%; N,” = 2,3%. Po3paxyHkoBa Butpara naiausa B, . KoediuieHT Hagammky
MOBITPS 1 TeMriepaTypa mnepea aumococom 1,45 ta t. . bapomerpuyHuii TUCK
98 klla.

Hepenocranns | 12 3| 4|5 6| 7| 8] 09
urdpa mudpy
B,, M /C 02 | 03 | 04 | 05 ] 06 ] 07 ] 08109 1 | 11
Ocramma wngpa |\ |1 5 | 3 | 4 | s | 6 | 7| 8 | 9
wuppy
t,°C 120 | 130 | 140 | 150 | 160 | 170 | 180 | 190 | 200 | 210

Mpukaax 3.14. BusHaunte po3paxyHKOBHM TMMOBHMI HaIip BEHTUIISTOPA
KOTJIa, IO MIPALIOE HAa BYIULIl 3 BUTpaTolo nanusa B, . TeopeTtnunuii 06’em 1o-
BiTpst 6,7 M’/kr. KoedilieHT Ha/IMIIKy MOBITPs B Tommi 1,3, MPUCMOKTYBAHHS
noBitpsa B Tomii 0,05, BTpaTu moBiTps B nosiTporpoBoaax 0,02, remneparypa
MOBITPS, IO HAIXOIUTh Y BEHTWIATOD, 25 °C, KoedillieHT 3anacy A HAmopy
BeHTUIsITOpa B, = 1,1, excruryaramiviauii KKJ[ Bentunstopa 61%. bapomerpuy-
Huii Tuck 98 klla. [ToTyXHICTh eneKTpoABUTryHA BEHTHIATOpA N.

Hepenocranms | 12 3| 4|5 6| 7| 8|09
uudpa mmppy

B,, kr/c T | 15 ] 2 | 25| 3 | 35| 4 | 45| 5 | 55
Ocramwamugpa | | 1 | 5 | 3 | 4 | 5 | 6 [ 7 |8 |9

wuppy

N, kBt 40 | 45 [ 50 | 55 [ 60 | 65 | 70 | 75 | 80 | 85

Ipuxnax 3.15. Buznauutu BUCOTY Ta AiaMeTp yCTSA JTUMOBOI TpyOH, 10
AKOI MIJKIIOYEH] TPU KOTJIM 3 PO3PaxXyHKOBOIO BUTPATOIO MAIKMBa KOXKHOIo B,
Crian nanmmsa CP = 84,25%; H°=11,7%; O° = 0,7%; S°=0,3%; W =3%;
AP = 0,05%. KoeopinienT Hagmumky mositps mepex tpyboro 1,3. Tsara, sy
cTBOpro€e aumoBa TpyoOa, 150 ITa. TemmepaTtypa rasiB nepen TMMOBOIO TPyOOIO
130 °C, cepennst Temreparypa rasziB B Tpy6i 120 °C, remnepaTypa HaBKOJIMIII-
Hporo cepenosuima 20 °C, mBuakicTh rasiB B Tpyoi 10 m/c, 6bapomeTrpuuHmii
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TUCK TOBITps Pg.

[IpuBeneHa 10 HOpPMajibHUX YMOB TyCTHHA MOBITPA

1,205 kr/m’.
[Tepenocranns
mudpa mndpy 0 1 2 3 4 5 6 7 8 9
B,, kr/c 02 {03104 |05]06 |07 | 081 09 1 1,1
Octanns uugpa
mradpy 0 1 2 3 4 5 6 7 8 9
Ps , xlla 95 96 97 98 99 | 100 | 101 | 102 | 103 | 104

Ipukaax 3.16 BuzHauuTu MOXKIUBICTb HU3BKOTEMIIEPATYpPHOI KOpO3ii B
HOBITPOMIIITPIBHUKY KOTJIA, B KaMEpHIN TOMNLI SIKOIO CHAIIOEThCS BYTULIA 3
AP =20%, S* = 7%, Q. = 21 M]lx/kr. YacTKa BOASHOI apu B IIPOAYKTax 3ro-
paHHS Iy . Tuck B rasoxoxi 0,1 MITa. TemnepaTypa rasis t., XOIOZHOTO IOBi-

Tpst 20 °C. KoedimieHT TermioBiaaaqi BiJ ra3iB A0 CTIHKU MOBITPOIIAIrpIBHUKA
60 Br/(M*K), a Bix crinku no mositps — 40 Br/(M*-K). YacTka BHHOCY 301HM

Qg = 0,1.
Ilepenocranus
wibpa wHpy o | 1 | 2|3 | 4|56 /|7 /|8]09
tr, °C 100 | 110 | 120 | 130 | 140 | 150 | 160 | 170 | 180 | 190
Ocrannsa nudpa
mmbpy 0 1 2 3 4 5 6 7 8 9
1,0 0,08 0,1 | 0,12 | 0,14 | 0,16 | 0,18 | 0,2 | 0,22 | 0,24 | 0,26
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4 ITPUKJIAIN PO3B’SA3YBAHHA 3ATAY

Mpuxnag 4.1. Busnauutu 00’ eMu MOBITPS 1 TMMOBHUX ra3iB MpHU CHaIOBaH-
Hi TpupoaHOoro rasy 3 eiaemenrtapuum ckiagom: CH,” = 85,8%; C,H" = 0,2%;
C;Hg" = 0,1; C4H " = 0,1%; CO,” = 0,1%; N," = 13,7%. KoediieHT HaIHIIKY
NOBITPS NPUUHATH piBHUM 1,18.

Po3B’s13aHHs
[lepeBiprMo cyMy CKJIaOBHX Ha poOOYy Macy MajanBa
85,84+0,2+0,1+0,1+0,1+13,7=100%.
TeopeTndHa BUTPATa MOBITPS, M*/M°

v =0,0476- {0,5 .COP +0,5-HP +1,5-H,S" +2Km+%) .C H, —op} _

:0,0476-K1+%j-85,8+(2+§j-0,2+(3+§j-0,1+(4+%)j-0,1 =8,26.

TeopeTHuHi 06’ €MH CKIAI0BHX Ta3iB, M>/M>
Vo, =0.01- (002p +H,S" +COP + ¥ m-(C_H, )):
=0,01-(0,1+1-858+2-0,2+3-0,1+4-0,1)=0,870 ,
Vx, =0,79-V? +0,01-NP =0,79-8,26+0,01-137 = 6,66,

Vﬁzo :0,01-(Hp +H,SP +2%CmHn +0,124.drj+0,0161.\/0 _

=0,01-(f-85,8+§-0,2+§-o,1+1—0-0,1+o,124-12 +0,0161-8,26=188.
2 2 2 2

JiticHi 00’eMu TBOATOMHUX Ta3iB, BOJASIHOI Mapu 1 AiMCHUNA 00’ €M JUMOBUX
rasie, M>/M’

Vy, =666+ (118-1)-826=815; V,; ,=188+0,0161-(118~1)-826=190.

JlificHuii 06°eM TUMOBHX ra3iB, M>/M°
Vi =Vro, + W, + Vi,0 =0870+815+1,90=10,92.

IIpukaan 4.2. TemnepaTypa IMMOBUX I'a31B HA BUXO/1 3 TONKH KOTJIA CKJa-
nae 950 °C, a xoedimieHT HaAMUIIKy MOBITPs — 1,12. BuzHaunTt eHTanbmiio
JUMOBHX T'a31B, SIKIIO CHATIOETHCS MPUPOAHUM ra3 3 00’eMaMu IPOAYKTIB 3r0-

paHHs VO = 826 M/, VR02 =0,870 M/M; ng =6,66 M/M;
Vir,0 =188 M/,
Po3B’s13aHHA
3a tabxa. B.1 qns remneparypu 950 °C BU3HAYMMO MUTOMI €HTaJIbIIII:
(ct). ., =1359 wJx/v’; (ct)RO2 = 2077 xJx/M; (ct)N2 = 1319 xJx/™;
(ct)y, 0= 1634 kJlic/v’.
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EHTANBIIIS ANMOBHX Ta3iB, KJK/M
I, = Vo, ‘(Ct)Ro2 +VI(\)12 ‘(C'[)N2 +V1320 '(Ct)HZO +(a—1)-V° (C)on =

=0,87-2077+ 6,66-1319+1,88-1634+(1,12—1)-8,26-1359= 15010.

Ipuxknan 4.3. Buznauutu KKJ[ OpyTTOo KOTENBHOTO arperary 3a TaKUMHU
BUXIJIHUMU JIaHUMU: TApOBUJATHICTH 16 T/rox; BuTpata nanupa 0,34 kr/c; Tem-
nepatypa neperpitoi napu 370 °C; tuck neperpitoi napu 2,4 Mlla; remnepary-
pa xuBWiIbHOT Boau 104 °C; BenmunHa 6e3nepepBHOi nmpoayBku 3%; TeMrepa-
Typa miairpiBy mositps B kanopudepax 100 °C; Tteopernynuit 00’e€mM MOBITPS
10,2 m*/xr; xoediuient p = 1,1. Temmeparypa xomoasoro mositpst 20 °C; TeM-
neparypa ma3zyty 100 °C. Koten Mae nmapoBe po3nuieHHs. BuTpaTta HacuueHOL
napu TUCKOM 5 Oap Ha posmwieHHs ma3yty 0,3 kr/kr. IlamuBo — masyt 3
QP = 38,8 MJIx/KT.

Po3B’s3anH
Buznauumo temioeMHicTh MazyTy nipu Temieparypi 100 °C, xk/x/(kr-K)

Chay =1,73840,0025-t,, . =1,738+0,0025-100=1,988.
di3uvHa TeTuIoTa MajuBa, KJ[/Kr
Quan = Cran * tran = 1,988-100=198.8.

[Tutomi enTanbmii noBiTps npu temmneparypax 20 °C 1 100 °C ckinanarTh

26 i 132 kJIx/M’, BiAIOBiAHO, TOI TEIUIOTA MIJIrPITOTO 330BHI MOBITPS, KJ[X/KT
Quonsos =B VO (et —ct . )=11-10,2-(132-26)=1189.

EnTanemisa HacuyeHoi mapu npu THCKy 5 6ap ckiangae 2749 k/x/kr (mogatok

A), TO/1 TEII0TA, 110 BHOCUTHLCS Mapoi0 PU MapOBOMY PO3MIMIICHH1, KJK/Kr
Qpope =Gy - (b, —2510)=0,3-(2749-2510)=71,7.
HasBna Temnota, kJk/Kr
Q, =QF +Q,0r + Qronsos + Qgpope =38800+1988+1189+71,7=402595.

3a tuckom 2,4 Mlla i Temneparyporo 370 °C Bu3Haua€MO €HTAJBIIIIO TIEpe-
rpitoi mapu h,, = 3174 x/x/kr (nogatok b), 3a Temneparyporo 104 °C — enra-
JIBITIIO KUBWIBHOI Boau 436 kJIx/kr. [Ipuiimemo, 1mo Tuck B 6apadani 2,5 Mlla,

TOJ1 €HTAJIbIIsl KOTJIOBO1 BoaU hy, = 962 xJ[x/kr. [lapoBuaaTtHicts 16 T/Tog abo
4,44 xr/c.

KK/ O6pyTTo KoTHa
_ De(hyy —hy )+ Gy (h —hy) _ 4,44-(3174-436)+4,44-0,03-(962 - 436) _ 0.803
M« Q, B, 40259,5-0,34 T

Ipuxknan 4.4. BuzHauutu cepenHii KoedillieHT TEIUIOBOi €(PEKTHUBHOCTI
. . . . . 2
TOTIKH, SIKIIIO BIOMI Taki JaHl: CyMapHa IUIomia CcTiH Tonku 150 M”; HeekpaHo-
. 2 . 2 .
BaHa Tuiomia cTid Tonku 50 M”; mioma BikHa Tonku 10 M°; miamMeTp eKpaHHUX
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Tpy6 70 Mm; Kpok TpyO s = 200 mm; BiacTaHb BiJ oci TpyO 10 Kiaaku e = 60
MM. Y TOMIII CHIAJTIOETHCS Ma3yT.
Po3B’s13aHHs
T10111a TPOMEHECTIPHIIMATBHOT ITOBEPXHi EKPAHOBAHUX CTiH TOMKH, M’
Fop =Fer = Facexp — Foirna =150—-50-10=90.

3apuc. 4.8 [1] s d = 0,07m, s = 0,2m, e = 0,06m oTpumaemo x = 0,71. [l
BIKHA TOTKHU KyTOBUI KOe(iLi€HT mpuitMaemo X = 1.

IIpoMenecnpuitMaiibHa TOBEPXHS, Ve

Hep =Fyp - x=90-0,71=03,9, Hyjn = Fyijgna - x=10-1=10 .

KoedoiuienT 3abpynnenns 3a tabmn. 4.1 [1] ansa mazyty cknagae & = 0,55.

CepenHiil koedilieHT TEMmI0BO1 €(heKTUBHOCTI
_Hep €+ Hja '€ 63,9-0,55+10-0,55

Wer F_ 150

=0,271.

Ipukaan 4.5. Buznauntu agiabatHy Temmeparypy TOPIHHS TPHUPOIHOTO
razy 3i ckmagom CH,” = 85,8%; C,Hs"=0,2%; CsHg"” = 0,1; C4H," = 0,1%;
CO,"= 0,1%; N,* = 13,7%. KoediuienT Haummky nositps — 1,18. SIkmo mosi-
Tps moAaeTbest B Tonky migirpitum 10 200 °C 3 koedilieHTOM BUTPATH MOBITPS
1,2, BTpaTu TemioTu ckinanarTs s = 0,5%, q4 = q¢ = 0.

Po3B’s13aHHs

BusznayuMo Teruioty 3ropa”Hs NPUPOIHOIO rasy, KK/

QP =358-85,8+638-0,2+913-0,1+1187-0,1 =31054.

Tenora, 1110 BHOCUTHCS 3 MOBITPSIM, I<I[>K/M3

Quop =B-V’-(ct),, =1,2-8,26-266 = 2637 -
KopucHe TemioBuaiIeHHs B TOMIIL, KI[)K/M3

Q.0 100—(qs +94 +q6)+QmB _31054100-(05+0+0)
100—q4 100-0
Jns manumx yMoB ajniabaTHa TemmepaTypa 3HaXOJUTHUMEThCS B Jliarma3oHi
1600...2000 °C.

Busnaunmo eHTanbmii ra3iB AJid UUX TEMIIEpaTyp, BUKOPUCTABIIM JIaHI
3
tabm. B.1, kJIx/m

I, 1600 = 0,87 3767 + 6,66 2323 +1,88-3001 + (1,18 — 1)-8,26 - 2403 = 27963,
I 5000 = 0,87 4843 + 6,66 2964 +1,88-3926 + (1,18 — 1)-8,26 - 3064 = 35890.

Metoaom 1HTEpnoJIAIli BU3HaUaeEMO ajliadaTHy TeMneparypy, °C

9, :16OO+(33536—27963)+35890_27963 =1881.

2000-1600

+2637 =33536.

Ipuxnanx 4.6. BukoHaTH KOHCTPYKTMBHHM TEIUIOBUM PO3PAXyHOK Maporie-
perpiBHUKa 3 MapameTpamu: BUTparta mapu 16 T/ron, Tuck B Oapabani 25 Oap,
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TUCK Tmeperpitoi mapu 2,4 Mlla, Temneparypa qumoBux rasiB Ha Bxoai 900 °C,
Ha Buxoai — 700 °C, enranpmis ra3iB Ha Bxomi 17 MJDK/Kr, Ha BHXOII —
14 MJx/kr. Illupuna razoxony 2,6 M, Tpyou aiametpom 32/26 MM po3TalIoBaHi
KopuaopHO B 16 psniB . [Tonepeunnii kpok s; = 60 MM, TOB30BKHIHN S, = 90 MM.
Koeodimient Tertonepenadi 95 Br/(M>K), koedimieHT 36epe:KeHHs TEILIOTH
0,95, Butpata nanusa 0,55 kr/c. [IpucMokTyBaHb B ra30X0/1 HEMAE.
Po3B’s13aHHs
TennocnpuitHATTA MaponeperpiBHUKa 3 00Ky ras3iB, KJ[x/Kr

Q, =¢-(IL =1")=0,95-(17000 — 14000) = 2850.
3a monmomoror TabIWIlb BOJAW 1 BOASHOL mapu (101aToK A) BU3HAYUMO €H-
TaJbIII0 Ta TEMIIEpATypy Hacu4eHoi napu hy, = 2810 xJx/kr, t,, = 230 °C.
Enranemis neperpiroi napu, kJx/kr
ho = Q;-B, +h = 2850-0,55
D ' 16/3,6
3a eHTaJIBITIEI0 MEPETPITOi Mapu 1 TUCKOM 3a JomoMororo aojarka b a6o h-s

+2810=3163,7.

JiarpaMi BU3HAYMMO TeMIepaTypy meperpitoi napi t,, = 360 °C.

Cepennbonorapudmiuanii TemrepatypHauii Harip, °C
(9" =ty )= (9" —t,, ) (900 —360)— (700 —230)
ln(f}'—tmj - 11{900 —360j -
9" —t,. 700 — 230
T10111a TIOBEPXHi IApONeperpiBHAKA, M
_Q.-B, 2850-0,55

H = = =328,
k- At 95 -504

KinpkicTh 3M1MOBHKIB IO HIMPHHI BIKHA FA30X0AY

At = 504 .

R
5 0,06
Cepenns TOBXKHUHA 3MIHOBUKA, M
R - S 32,8 _
n-d,, -z, 3,14-0,032-42

['mubuna myudka, M
l=2,-5,=16-0,09=144.
CepenHsa BUCOTa ra30Xxo1y, M
he H _ 3276 _
7,2, 0,032-42-16

b

d

30B

Mpuxnag 4.7. Busnauntu po3mipu 4aBYHHOTO OJHOCTYIEHEBOTO E€KOHO-
Mmaizepa kotia JKBP 20-23-250, uio npaioe Ha TpUpOJHOMY Ta3l, SKILIO KH-
BUJIbHA BOJIa B eKoHOMaii3epi HarpiBaethes Bi 100 °C no 180 °C. Temmnepatypa
nuMoBHX Ta3iB Ha Bxoji 400 °C, na Buxomi 180 °C, TeopeTnuHi 00’ €eMH MOBITPS
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i mpomykTiB 3ropamns V' = 8 mM/m, VI(\)12 =6,08 M/, Vﬁzo =2,04 M,
Vro, =L7 m’/m’. Temnota sropanns mamusa QP =35 MJIx/v’. JJoBkKHHA eKO-

HomaimzepHoi Tpyou 3 m. KKJI xotna 93%, yactka npoayeku 3%. IlIBunkicts
ra3iB B razoxoni 10 m/c. Cepeaniii kKoedilieHT HAAIUIIKY moBiTps 1,38.
Po3B’s13aHHs
3a momomoror TabIWIlb BOJIW 1 BOASHOL mapu (IogaToK A) BU3HAYUMO He-
00X1JIH1 711 pO3pPaxyHKY €HTasbIIi, KJK/KT:
hyy = 2925; hy; = 830; hy, = 100 - 4,22 =422; h',s = 180 - 4,24 = 763,3.
EnTanemist XonoaHoro noBiTps, KJK/Kr

10 =v°(c9) , =8-39=312.

BuTtpara >xuBUIbHOT BOJH, KI/C

G,; =D-(I1+p)=5,55-(1+0,04)=5,72.
Cepeanbosiorapudmiuauii TemnepatypHauii Harip, °C
(9 —t,,)-(9"—t,,) (400-180)-(180-100)

At = = =138,
9 _t (400—180)
In KB In| —————
9" —t . 180100
Butpara nanusa Ha KoTioarperar, M/c
B = D'(hnn _hmB)+D'p'(hKB _h)KB) _
- QE "Mk B
(20/3,6)-(2925-422) +(20/3,6)-0,03-(830-422) _ 0.43
35000-0,93 T
TemmocnpuitMaHHsA YaByHHOT'O €KOHOMam3epa, K J /M
G 5,72

Q=5 (0 —hy) = (763,3—422) = 4540.

. 0,43
3a JOBIIKOBUMHU JAAHMMH 3 Aoarka [’ [uisi yaByHHOrO eKOHOMai3epa KOHC-
tpykuii BTI mpu mBuakocti razis 10 mM/c xoediieHT Terionepeaayi CKIaaae
25 Br/(M>K), kpiM TOro, i TpyO MOBXKHMHOIO 3 M IUIOLIA MOBEPXHi HArpiBY
onHiei TpyOu 3 00Ky rasis ckinamae Hi,, = 4,49 M°, a IUIOIIA XKHBOTO Mepepisy
U Ipoxoxy razis — f= 0,184 m”.
I10111a TOBEpXHi eKOHOMaii3epa, M
He Q. B, 4540.0,43-10° _
k-At 25-138

3aranpHa KUTBKICTB TPYO

566,

R )
1tp >
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TeopeTHuHHiT 00’ €M AUMOBHUX ra3iB, M°/M°

VY =V, + Vio + Vo, =6,08+1,7+2,04=9382.
JlificHui 06’ €M JUMOBHX Ta3iB, M /M

V. =V +(a—1)-V =9,82+(1,38—1)-8=12,86.
CeKyH/IHa BUTpATa TMMOBHX Ta3iB, M’/c

V,=B,-V,. (8, +273) 290 +273
273
T1110111a KMBOTO TIEPEPi3y IS HPOXOTY AMMOBHX Ia3iB, M
V., 114

F=—¢=—""-=114.
W 10

BuzHaunmo KiabKicTh TPYOOK B psiji
_F_ L14
Moy = T 0184
B pospaxynkax npuiimaemo 6 Tpyo.

) .

KinpkicTb psiaiB TpyO

_ M 1265

Ipsany 6
B po3paxynkax npuiimaemo 21 psz.

n psniB

Busznaunmo mypuHy 1 BUCOTY Ta30XO0dy
h=21-150=3150 MM, b=6"-150 =900 mm.

Ipukaan 4.8. BuzHauuTH NOTYXKHICTh €JIEKTPOJABUTYHA JJI MIPUBOJAA BEH-
THJISITOpA Ta AMMOCOCA KOTJIA 3 BUTparToro mammsa 0,316 M’/c, sikuil mparoe Ha
npupoaHoMy Tasi 3 VO = 9,56 v’/a’. KoedilieHT 3amacy mogadi BeHTHISITOpA
npuiinata 1,1, a aumococa — 1,05. KoedimieHT HaAJWIIKy TOBITPS B TOIIII
a,= 1,1, mpucmokTyBaHHs MoBiTps B TomIll Ao, = 0,05, BTpaTu MoBiTps B MOBIT-
ponpoBoaax Aoy = 0,04, Temmeparypa moBiTps, M0 HAJAXOAUTh Y BEHTUIISTOP,
20 °C, po3paxyHKoBHU# MOBHUHN Hamip BeHTUisTOpa 2,1 Klla, koeditieHT 3anacy
JUTsl HAaropy BeHTuisiTopa 1 qumococa B, = 1,1, excrmyaramiitnuit KKJI BenTus-
Topa 61%, a mumococa — 65%. Jlilicauit 06’eM Ta3iB Ha BXOJAI B JIUMOCOC
V.= 11,2 M’/a’. Temmeparypa rasis mepes IMMOcocoM 8, = 182 °C, pospaxyH-

Po3B’si3aHHS
3
Po3paxyHkoBa moada BEHTHIISATOPA, M /C

ty, +273 P
=3,-B.- V% (0. — A + A ) m=12 20
QB Bl p ( T T HOB) 273 P6

=0,43-12,86- ———=114.
273

=1,1-0,316-9,56- (1,1 — 0,05+ 0,04)-
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[ToTyXHICTb €IEKTPOABUTYHA AJISl IPUBOJA BEHTUIISATOpA, KBT
~QByp, 41:11-2]1

N, ~15,5.
Ny 0,61
Po3paxyHKOBa [01a4a IMMOCOca, M/C
t +273 .10°
Q=P B, v, 2= B0 1050316112, 18228 LOLID 650
273 P, 273 98.10

[ToTyXHICTb €IEKTPOABUTYHA AJISl MPUBOAA JUMOcoca, KBT
Qu-B2pp 638:11-2,2

N =
: M 0,65

=23,75.

IMpukaan 4.9. BuzHauutu BUCOTY 1 AlaMETP OCHOBU JUMOBOI TPyOH KOTe-
JbHI, @ TAKOXX KOHIEHTpalio ABOOKUCY cipku SO, Ois moBepxHi 3emiii. B ko-
TEJbHI BCTAHOBJICH] JIBa KOTIU OJTHAKOBOT MOTY>KHOCTI, SIKI MPAIIOIOTh Ha Majo-
cipurctoMy MasyTi i3 3omabHICTIO 0,05%, BMicTOM cipku 2,8%, TeOpeTHUYHUM
06’eMoM moBiTps 10,62 M/kr, KoedillieHTOM HaITHIIKY TIOBITPs 1,5, milicHEM
06’eMoM Ta3iB 17,3 M’/kr, SKIIO TATa, SIKY CTBOPIOE AuMOBa Tpy6a 231 Ila, pos-
paxyHkoBa BuTpara nanusa 1,05 kr/c, Temneparypa ras3is nepej IMMOBOIO TPY-
ooro 187 °C, cepennst Temrneparypa rasie B Tpy6i 182 °C, remnepaTypa HaBKO-
munHboro cepenonuina 20 °C, mBUaAKICTB Ta3iB B TpyO1 10 m/c, GapoMeTpuuHuUin
THCK T0BiTps 97-10° Tla i mpuBeseHa 10 HOPMATBHHX YMOB TYCTHHA TOBITpS
1,205 KT/, KoedirmieHT , 1110 BpaxoBye NIBUJAKICTD OCIaHHS JTBOOKHUCY CIPKH B
atmocdepi, F = 1, koedimieHT, 1110 BpaxoBy€e yMOBU BUXOJy MPOJYKTIB 3rOpaH-
HS 3 OCHOBH JuUMOBOI Tpyou, m = 0,9, koedimieHT crpatudikaiii armochepu
A =120 ¢*’rpax'” i doHoBa KOHIEHTpaLis 3a6pyIHEHHS aTMOC(EPH TBOOKH-
com cipxu Cy=0,03-107 kr/m’.

Po3B’s13aHHA
O6’€eM Tas3iB, 0 IPOXOATH YEpe3 JUMOBY TPyOy, M°/c

5 5
8, +273 LO1-10° ) | s - 5. 187+273 10110
273 P 273 97-10°
[IpuBeneHa 10 HOpMaJIbHUX YMOB I'yCTHHA a3y, Kr/M’

p. =(1-0,01-AP +13-a, - V®)/ VA" =(1-0,01-0,05+1,3-1,5-10,62)/62,4 = 0,33.
Bucora aumoBoi Tpyou, m

Hep, /273 —Pron__ Pr. | 98P |
273+t,,, 273+9,) 1,01-10°

3
:231/{273( 1,205 033 ).9,81 9710 }:26,2.

VA =n-B,-V, =63,1.

273420 273+182) 1,01-10°

JiameTp OCHOBU TUMOBOI TPyOH, M

dp =113 VA /w,, =113-,/63,1/10 =2,84.
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Maca TBOOKHCY CIpKH, IIT0 BUKUAETHCS B aTMOChepy 3 TpyOH, Kr/c

M
M=0,01-n-B,-S" 27803 _001.2.1,05-2.8- 2% 20.1176.
Mg 32
KOHIEHTpALlis JBOOKKCY CIpKH il TOBEpXHi 3eMTi, KI/M’
C =0,001- A-M-F-m +2:Cy =0,001. 120-0,1176-1-0,9

26,22 -3/63,1-(182-20)

H? 3/ VAT At

+2-0,03-107°=0,89-107°.

Mpuxnag 4.10. BuzHauut Temneparypy TOYKH POCH MPOIYKTIB 3rOpaHHS
BIIXO/IB JIEPEBUHM B IIAPOBIM TOIIII, AKIIO TEIJIOTA 3rOpaHHs MajluBa CKJIalae
14300 x/[x/kr, 30mbHicTh nmamusa AP = 1%, Bmicr cipku SP = 0,1%. Yacrtka Bo-
nsHO1 napu B npoaykrax 3ropanHs 0,14. Tuck npoaykriB 3ropanss 0,1 Mlla.
YacTka BUHOCY 30J11 agyy; = 0,2.

Po3B’s13aHHA

BukopucroByroun Tabauil TEpMOJIMHAMIYHUX BIACTUBOCTEN BOAM 1 BOASIHOL

napu (1oJaTok A), BU3BHaYMMO TeMIIepaTypy KOHAEHcallii BoAsiHO1 mapu, °C
t, = flrg,0 -p)=1(0,14-0,1)=52,6.

TemnepaTypa TOUKH pocH MPOIYKTiB 3ropanHs, °C

125-3/4190-SP /QP 125-3/4190-0,1/14300
fp=tet :/190 AP/ %H =52,6+ \/ 4190-0 2.1,/14300 =910.
1’05 “Apyy” QH 1,05 ’

Ipuxnan 4.11. BuzHauuTy MOXJIUBICTh KOHACHCAIlII BOJASHOI Mapy MPOIy-
KTiB 3TOPaHHS 32 YMOB IONEPEIHBOTO MPUKIIATy B KOHBEKTUBHOMY ITyYKYy BO-
JOTPIAHOTO KOTJIA, SKIIO TeMIepaTypa BOAM HA BXOAl B My4yok ckiamgae 70 °C,
Temneparypa rasiB Ha Buxozi 150 °C, xoediieHT TermtoBoi e(peKTUBHOCTI MyU-
ka npuitHaTu 0,7.

Po3B’s3aHHA

JIns KOHBEKTHMBHHMX ITy4KIB KOEQIIIEHT Teruionepeaadyl BU3HAYAETHCS 3a

(dopMyJIOI0 K =\ - O, , TOAl TemnepaTypa cTiHkH, °C
te, =t —y-(t, —t,)=150-0,7-(150-70)=94.

OckiJIbKu TeMmrneparypa CTIHKH HE 3a/10BOJIbHSIE YMOBY

ter <tp + (5...20) °C, To Ha TpyOax KOHBEKTHBHOTO ITy4yKa MOXKE BiJI0yBaTHUCH

HU3BKOTEMIIEpATypHA KOPO3isl.
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S KOHTPOJIBHI IIMTAHHS

[Ipu miaroToBIi BiAMOBiIeH HA KOHTPOJIbHI 3alMTaHHS MOXHA CKOPHCTa-

TUCh TEOPETUYHUM MaTepianoM, HaBeneHuM B [1, 4 — 10].

l.

A

15.

16.
17.
18.
19.

20.
21.
22.
23.
24.
25.

26.
217.

JlaiiTe 03HaUYEHHS MOHATTS «KOTEJIbHA YCTAHOBKA». 3 SIKUX €JIEMEHTIB BOHA
CKJIaa€ThCH?

B 3as1e’kHOCTI B1J 4Or0 KIACU(PIKYIOThCSI KOTEJIbHI YCTAHOBKH?

Sk xiacudikyoTh maporenepaTopu?

Yum GapabaHH1 TapOreHEPATOPH BIAPIZHAIOTHCS BiJ IPSIMOTOYHUX?
[TosicHiTh IpU3HaUeHHS Ta (QYHKIIT OapabaHa maporeHeparopa.

[TosicHITh MpU3HAYEHHS aTOMHOTO peakTopa. [10sSCHITh YuM BIJIPI3HSIOTHCA
CXEMH 3 TEIUIOHOCIEM 1 KUIUISIYUM PEAKTOPOM Ha aTOMHHX €JIEKTPOCTAHIII-
AX.

. Cxemu cydacHUX pEeaKTOpIB HA aTOMHUX €JIEKTPOCTAHIISX.
. JlaiiTe 03HaYEHHS MOHATH «AITUBOY», KYMOBHE MATHBOY.

. HaBeniTe ckiagoBi nanusa. JlaiTe ix XapakTepUCTHUKY.

10.
11.
12.
13.
14.

Bomnoricts 1 3071bHICTh ManuBa. Bruie Ha po0oTy KOTA.

[TosicHITh BIIMIHHICTB CKJIaAy MAJIMBa Ha CyXy, TOPIOYy Ta poOoUy Macy.
YuM BiAPI3HAETHCA HUKYA Ta BUINA TEIJIOTA 3TOPaHHs NaiuBa?

[TosiIcHITh SIK BU3BHAYAETHCS TEOPETUYHA BUTpATa OKUCIIIOBAYa.

KoedimienT HanmumKky noBiTps, Bil YOTO BIH 3aJIEKUTH 1 K 3MIHIOETHCS B
razoxonax?

HaBenitTh piBHSHHS TEIJIOBOrO OanaHCy KOTJia, HOTO MPU3HAYECHHS Ta 3MICT
CKJIQJIOBHX.

[TosicHiTh sik Bu3HauvaeThess KK/ koTiia 3a nmpssMuM Ta 3BOPOTHUM OaTaHCOM.
[osicHiTh pizauiro mixk KK/ 6pyrro 1 KK/ HeTTo kotna.

KK]I naporenepaTopa npu HeCTalliOHAPHUX HABAaHTAKEHHSX.

ITosicHIT, MOHATTS «HasBHA TEIUIOTa», HABEIITh 1 CKJIAJOBI 1 3aJ€KHOCTI
JUTSL IX BU3HAUYECHHS.

[TosicHITh Bij 4OTO 3aj1eXaTh BTPATH TEIUIOTH 3 BIAXIAHUMU razaMu, BTpaTH
BiJl XIMIYHO1 1 MEXaHIYHOT HEIOBHOTH 3TOPaHHS.

B sikux Bumagkax i SKMM YMHOM BU3HAYAIOTHCS BTPATH TEIUIOTU Y€pe3 Oro-
POJKEHHS KOTJIa Ta BTPATH 31 MIJITAKOM?

[TosicHITh KJTacu(iKaIliio TOMOK KOTJIB.

HageziTh OCHOBHI MOKa3HUKU TOMKOBUX MTPUCTPOIB.

HaBeniTe OCHOBHI CTaii TOPIHHS MMaJMBa, SIK BU3HAYAETHCS Yac TOPIHHSA Ma-
nvBa?

[TosicHITH OCHOBH1 OCOOJIMBOCTI IIAPOBOTO CIAIOBAHHS TBEPAOIO MaUBa.
SIki € MpUHITMIIN CTIaIFOBAHHSI Ta30BOTO MaJlMBa, iX MepeBaru i HeAOIIKU?
HageniTe 0COOJMBOCTI CHIATIOBaHHS P1KOTO MaIUBa.
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28.
29.
30.
31.
32.
33.

34.

35.
36.
37.
38.

39.
40.
41.

42.

43.

44,

45.

46.
47.
48.
49.
50.
51.

52.

Pi3HoBuM pigkonanuBHUX (opcyHOK. [lepeBaru 1 HeMOMIKH.

HaBeniTh nopsiiok po3paxyHKy KOHCTPYKTUBHUX XapaKTEPUCTHUK TOIKH.
HageniTe pi3HOBUIM pO3paxXyHKiB KOTJIOArperary.

Oco06JMBOCTI TEMJIOBOTO PO3PAXYHKY BOAOTPIMHOIO KOTJIOArperary.
[TosicHITh 0COOIMBOCTI KOHBEKTUBHUX Ta padialliiHUX MOBEPXOHb HATPIBY.
SIKuM YMHOM MPOBOAUTHCS PO3PaXyHOK TerIooOMiHy B Tomii? HaBeniTs 3a-
JISKHICTh Ta MOSICHITh CYTh TIOHATTS «aJlladaTHiHa TeMIepaTypa rOpiHHD».
[TosicHITP METOIU BU3HAYEHHS TEIJIOCIPUHUHATTS KOHBEKTHMBHOI MOBEPXHI
HarpiBy Komia. lIosicHITE B YoMy OCOOJNMBICTH PO3paxyHKIB KoeQilieHTa
TeIUIonepeayi KOHBEKTUBHOI MMOBEPXHI HArpiBy KOTIA.

Yomy B KOTJIaX HU3bKOI'O TUCKY BUKOPUCTOBYIOTh KHUIT ATUJIbHI ITyUKHU?
[TosicHIT, METO/IM MiIBUILICHHS €(EKTUBHOCTI EKPAHHUX TTOBEPXOHb.
[Taporenepyrodi moBEepXHi KOTJIIB 3 TPUMYCOBOIO IIUPKYJIALIETO.

[1osICHITh KOHCTPYKI[1}0, OCOOJIMBOCTI pajialliiHUX Ta KOHBEKTUBHUX IMApO-
NeperpiBHUKIB.

[TosicHITh TIEpeBaru 1 HEMOMIKA METO/IIB PETYIIOBAHHS TEMIIEPATypH MapHu.
[TosicHITH PI3HOBUAM Ta OCOOIMBOCTI KOHCTPYKIIlT €eKOHOMAaN3€epiB.

[TosicHITh mepeBaru 1 HEJAOJIKM PEKYyNEPATUBHUX 1 PEreHEPAaTUBHUX MOBIT-
pOIiIIrPiBHUKIB.

SIki mapameTpu BIUIMBAIOTh HA HAIIHHICTH POOOTH METally CTIHKU IMOBEPXHI
HarpiBy komiia? CTiHKa SKO1 MOBEPXHI 3HAXOJMUTHCS y HAWBAKUYUX yMOBaX
pobotu?

[TosicHITh TIOHSATTS «TiJpaBiiiyHa Ta TEIUIOBAa HEPIBHOMIPHICTh». HaBemiTh
npuKIagu. SIK TerioBa HEPIBHOMIPHICTH BIUIMBAE HA TiApPaBIiYHY 1 HaBIIa-
ku? HaBeniTh MeToau 3MEHIIICHHS T1paBIIivyHOI 1 TEIIOBOi HEPIBHOMIPHOC-
Ti pobOTH TPYO.

[TosicHiTh Knacu@ikailito Ta 0COOIMBOCTI pOOOTH KOHTYPIB MPUPOAHOI LIUP-
KyJIS1i. YMOBU NOTIPIIEHHS UPKYJIALII B KOHTYpl. HaBeniTh npukiaau.
Mo BKIIOUAE OpraHizailisi BOAHOTO PeXUMY KOoTia? 3a SKUMU MMOKa3HUKAMU
HOPMYETBCSL SIKICTh Boau 1 mapu? [ 4oro CkiIagaroTh COJIbOBUN OaiiaHc
KOTJA.

[TosicHITh HEJIOJIIKY Ta MepeBaru METO/IIB cernapalii napu.

HageniTe Ta mpoaHaiizyiTe OCHOBHI CXEMH T'a30MOBITPSHOTO TPAKTY KOTJIA.
[TosicHiTh (Pi3UUHY CYTh IPOLIECY CAMOTSTH B €JIEMEHTaX KOTJa.

[ToscHITE METOAM BU3HAUEHHS ONTUMAJILHOI IIIBUIKOCTI Ta31B B ra30X0ax.
[losicHITh, B YOMY NOJIATA€ PO3PAXYHOK TUMOBOI TPYOH.

HaBeniTh OCHOBH1 XapaKTEpUCTUKN BEHTHIISITOPIB Ta AUMOCOCIB T4 METOAU
1X BU3HAYECHHS.

[Ipoananizyiite pi3Hi METOJU PETYIJIIOBAHHS BEHTWIATOPIB Ta TUMOCOCIB.
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53.

54.
55.
56.
57.
58.

59.
60.
61.

62.

63.

64.
65.

66.

67.
68.
69.

70.
71.

72.
73.
74.
75.
76.
77.
78.
79.
80.
81.

[TosicHITh SIK 3MIHIOIOTHCSI XapaKTEPUCTUKHU HarHiTaua MpHU PEryIIOBaHHI
3MIHOIO KIJTBKOCTI 00€pTiB.

Oco61MBOCTI a€pOAMHAMIYHOTO PO3PAXYHKY BOJOTPIMHOIO KOTJIOArperary.
HageniTh Ta mpoaHanizyiTe OCHOBHI BUJU KOPO3il METaLy €J1€MEHTIB KOTJa.
[1osICHITH CYyTh KOPO31MHOI CTOMJIEHOCTI Ta JIy’KHOT KPUXKOCTI.

[TosicHITH TIpoOlIeCH BUCOKOTEMIIEPATYPHOI KOPO3ii.

[TosicHITh YMOBUM BUHUKHEHHS HU3BKOTEMIIEpATYpHOI KOpO3ii 1 K Ha Hei
BIUIMBA€E CIPYMCTICTh ManuBa. [IpoaHani3yliTe OCHOBHI METOIM 3MEHILEHHS
HU3BKOTEMIIEPATYPHOI KOPO31i B MOBITPOMNIIITPIBHUKAX.

HaBeniTe OCHOBHI METOIM OUHINCHHS IOBEPXOHb HATPIBY.

3HOC MOBEPXOHb HArPiBYy KOTIIA.

Hagenith Ta mpoaHanizyiTe OCHOBHI BUJIM IIKIJUTMBOTO BIUIMBY KOTJOAarpe-
raTiB Ha HaBKOJMILIHE cepenoBuile. HaBeaiTh OCHOBHI METOAM 3MEHILIEHHS
IIKIJJIMBUX BUKUJIIB IPU POOOTI KOTJIIB.

[TosicHITH OCOONHMBOCTI YTBOPEHHSI OKCHIIB a30Ty Ta CIPKH Yy TPOAYKTaxX
3ropaHHs Ta METOJIM 3MEHIIIEHHS 1X KOHIIEHTpaIIii.

[TosicHITh WIKIAIMBUM BIUIMB 30JIM Ta Ca)XXl HA HaBKOJIMILIHE CEPEIOBMILE.
[IpountocTpyiiTe NpUKIaIaMU.

3icTaBTe 1 mpoaHanizyiTe metoau 3meHIeHHs BUukuiB NOy ta CO.
[TosicHiTh OCOOMMBOCTI YTBOPEHHS KAaHILIEPOTEHHUX DPEYOBHUH Ta METOIU
3MEHILIEHHS LIMX BUKU/IIB.

HapeziTh OCHOBHI KOHCTPYKTHBHI OCOOJIMBOCTI Ta30BHUX KOTJIIB Majoi IMo-
Ty>XHOCTI. [10SICHITH TPUHIMT 11 1HXKEKUIHHOTO NalbHUKA.

HaBeziTh pi3HOBHUIM Ta OCHOBHI OCOOJIMBOCTI TBEPAOMATUBHUX KOTJIB.
[TosicHITH 0COOIMBOCTI KOHCTPYKIIIT ra30reHepaTOPHUX KOTIIIB.

HagpeziTe MeTOAM MiABUIIICHHS €HEPIeTUIHOI Ta €KOJOTTYHOI e(PeKTUBHOCTI
KOTJI1B MaJIOi MOTY>HOCTI.

[TosicHITh IepeBaru BUKOPUCTaHHS KOHAEHCAI[IHHUX KOTIIIB.

Sxi pynkuii BUKOHye cuctema aBToMaTuku kotia? IloscHITe mpuHIMI 1ii
CUCTEMHU aBTOMATHKHU O€3MEeKH KOTJa.

[TosicHITh IPUHIMI PETYIIOBAHHS MapaMeTpiB KOTJIa.

B gxux 1okyMeHTax HaBeJe€Hl HOPMATHUBH 13 €KCIUTyaTallli KOT/IiB?

ki poOOTH BXOJATh B MOHATTS «EKCILTyaTalisi KOTEIbHOI YyCTAHOBKM» ?

SIK mOYaTKOBUH PEXUM KOTJIa BIUIMBA€E HA TEXHOJIOTIIO IMMyCKY KOTa?

B yomy nonsirae o0ciayroByBaHHs KoTia?

[TosicHITH TOPSIIOK TUTAHOBOT Ta aBapiiHOI 3yNMMHKH KOTJIA.

OO6MypiBKa KOTJIa 1 TEMJI0BA 130JIA1I1s1.

MitHICTh KOHCTPYKIIIIHIX MaTepiaiB.

CydJacHi KOHCTPYKIIiT BUCOKOE(HEKTUBHUX KOTJIIB.

[lepeBeneHHs KOTIIIB Ha CHANIOBAHHS HETPAAULIIMHUX MaJIUB.
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6 TECTOBI 3ABJIAHHA

1. JIo piKOro manuBa BiTHOCUTHCS:
a) Byrijuisg; 0) Ma3yT; B) KOKC; T') IILJIaK.

2. @yHkIiero OapabaHa KOTIA € ...
a) cemaparlisi mapu; 0) BUMIAPOBYBaHHS BOJIM; B) 3MEHIICHHS BUTPATU TAJINBA;
I') 3MEHILICHHS TTOTY>KHOCTI KOTJIA.

3. PO3pi3HSIOTh TaKui MyCK KOTJA ...
a) 3 poboyoro crany; 0) 3 HEOCTYJKEHOI'O CTaHy; B) 3 XOJIOAHOTO CTaHy;
') 3 HepoOOUYOTO CTaHy.

4. Tennota 3ropaHHs "yMOBHOTO NajuBa" CKJIAJIAE ...
a) 29,3 MJlx/xr; 6) 2,93 MJx/m; B) 4,19 xJ[x/kT; T) 33,8 MJDK/KT.

5. IlepeBaroto craneBuX TEMIOOOMIHHUKIB BOJOTPIMHUX KOTJIIB Maslol MOTYX-
HOCTI € ...

a) BUCOKa METaJOMICTKICTb; 0) MBUAKWNA HArpiB KOTJa; B) HEUYTIUBICTh JI0 Te-
MIIEpaTypHUX HANpPyKEeHb; T') HEUYTIUBICTb 10 KOPO3ii.

7. SIK1 1HCTpYKUIi BU3HAYAIOTh ITpaBa 1 000B'A3KU MEPCOHAITY ?
a) MepCOoHaIIbHI; 0) TOCAaIOB1; B) aBapiliHi; I') 13 TEXHIKHA OE3MEKH.

8. Creniuiuna popma MOMTKOKEHbB, OB’ A3aHa 13 OJTHOYACHOIO JII€I0 KOPO3ii 1
TEIJIOBUX HAINPY>KCHb HA3UBAETHCA ...

a) KOpo3iifHa CTOMJICHICTh; 0) MOBIHHA KOPO3is; B) BACOKOTEMIIEpAaTypHa KOPO-

3is1; T) TeMIepaTypHa KOpo3isl.

9. IBOKOHTYpHUI KOTEN HA BIAMIHY BiJl OJJHOKOHTYPHOTO ...

a) BIJIIYCKAa€e BOJY Ha rapsye BOJONOCTayaHHs; 0) MiAIrpiBa€ BOAY HA OMAJIECHHS
710 OUTBIII BUCOKOT TEMITEpaTypH; B) BIAIMYCKA€E TEIUIOTY B CUCTEMY IIiJJIOTOBOTO
OTIAJICHHS; T') M€ IiIBUIICHY TOTYXHICTb.

CYMIIIOYTBOPEHHS, HA3UBAETHCA ...
a) TpyOonpoBija; 0) Tornka; B) aMOpasypa; I') HaJbHUK.

11. [IpuzHayenus 6apabaHa KoTja — ...

a) miauieHds KKJ]I kotma; 6) 301ibIIeHHS METaJOMICTKOCTI KOTJIA; B) 3HHU-
JKEHHsSI KOJMBaHb HABAHTAXCHHS CIOXXKHMBAYiB, T') BUAAICHHS COJICH IUIIXOM
PO TyBaHHS.
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12. KopuicHa TemioTa B maporeHepaTopi BKIIOYAE ...

a) TEIJIOTY, 110 M/Ie Ha OXOJIOJKEHHS Tra3iB; 0) TEIUIOTY, IO i1e Ha HarpiBaHHS
MOBITPS B 30BHIIIHbOMY HArpiBHUKY; B) TEIJIOTY, 110 M€ Ha YTBOPEHHS Mapu;
T') TEIUIOTY, 1110 M/Ie Ha HarpiBaHHs MajuBa.

13. JIo KOHCTPYKTUBHUX XapaKTEPUCTUK TONMKH BITHOCUTHCA ...

a) KOeIIIEHT TEMI0BOi ePEKTUBHOCTI €KOHOMAI3epa; 0) KyT HaxXuily €KpaHiB;
B) JllaMeTP KOJEKTOPIB OOKOBUX €KpaHiB; I') IJIOIIA, 3aiHATa TPOMEHECTIpUiMa-
JHHOIO TTOBEPXHEIO.

14. TlpuurHOIO NTONIaAaHHs ApH B OMTYCKHI TPyOU MOXke OyTH ...
a) ocaj 1 HaKuI B TPYOI1; 0) pi3Ke MaiHHs TEMIIEpaTypHy B TOMIII; B) MiABUIIICHHS
Koe(illieHTa HaITTMIIKY MOBITPs B TOMII; T') MaAiHHA piBHS B OapabaHi.

15. HIkigmMBUMK BUKHIAMUA B HABKOJIMIITHE CEPEIOBHIIE TTPH pOOOTI KOTA €
a) a30THA KUCJIOTA; 0) aMiak; B) pajiailiiiHi BUKUIN; T') TETUIOB] BUKUIH.

16. Brpatn koHAeHcaTy B MaporeHepaTopax HU3BKOIO Ta CEPEAHBOTO THUCKY
MNOMOBHIOOTb ...
a) TUCTUIISATOM; 0) HE TIOTIOBHIOIOTH; B) XIMOYHIIIEHOIO BOJIOIO; T') CUPOIO BOJIOIO.

17. Slkio BMICT BYTJIEIIO HA CyXy Macy nanuBa ckianae 60%, a BOJIOTICTh Ma-
nmuBa 20%, To BMICT ByTJICIIO HA poO0OYy Macy MajiuBa CKIIAJE ...
a) 75%; 6) 60%:; B) 48%:; 1) 12%.

18. Pyx TeruioHOCisi B KOHTYpl BUMYIICHOI HUPKYJISALII KOTJIa BiOyBa€eTbCs 3a
PaxyHOK ...

a) TEIJIOBOrO JBUIYHA; 0) pI3HMUII T'YCTUH B ONYCKHIM 1 €KpaHHId TpyoOi;
B) HarHiTa4a; I') CIAIIOBAHHS JJ0JIATKOBOTO MMaJTNBA.

19. Henonikamu ra3oreHepaTOpHUX KOTIIIB € ...
a) HU3bKAa €KOJIOT14HA €(DeKTUBHICTh; 0) HHU3bKa €HepreTuyHa eQEeKTUBHICTH;
B) BEJIMKA Maca; I') BUCOKa TEMIIepaTypa BiIX1THUX Ta3iB.

20. SIx1 THCTPYKINT BU3HAYAIOTh YMOBH O€3MEYHOI 1 EKOHOMIYHOI poOOTH KOTe-
JbHOT YCTaHOBKH?
a) aBapiiiHi; 0) MOca0Bi; B) TEXHIUHI; T') 3 TEXHIKH O€3MEKH.

21. Jlo mpoIyKTiB MIOBHOT'O 3TOPaHHs MOKHA BIIHECTH. ..
a) BYIJIEBOJIHI; 0) BOJSIHY Mapy; B) KUCEHbB; T') OKCHUJI BYTJICIIIO.
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22. OCHOBHUMH MOKa3HUKAMH TOIKOBOT'O MPUCTPOIO €. ..
a) Temreparypa TajuBa IMepel MaJbHUKOM; 0) NMPUHIIUMI CHATIOBAaHHS MaJNBa;
B) TEIUIOBE HABAHTAXXEHHS Ha J3EPKAJI0 TOPIHHS; T') KapOIPOAYKTUBHICTh MaIHBA.

23. Oco0aUBOCTAIMHU KOHAECHCAIIMHNUX KOTIIIB € ...
a) BIACYTHICTh TOIKOBOTO MPUCTPOIO; 0) BUCOKA TEMIEpaTypa BIAXITHUX Ta3iB;
B) KOPO3IMHOCTIMKUNA MaTepian Tertoo0MiHHMKA; T) Hu3bkuii KK/I.

24. JIns 3MEHILIEHHS BUKOPHUCTaHHS aTMOC(HEPHOro KHUCHIO AJi1 BUPOOHUITBA
€Heprii BAKOPUCTOBYIOTh TaKUH 3axij. ..

a) 3HIKCHHS TEIJIOBOT MOTYKHOCTI KOTJiB; 0) migBuienas KK/ koTis;

B) MiABUIIIEHHS KOe(DiliEHTa HATUIIKY TOBITPS; T') 3BOJIOYKEHHS ManBa.

25. ABTomaTuKa O€3IeKHu BIIKII0YaE oAady MajvBa 3a TaKOol YMOBH. ..
a) TIOHIKEHHS TEMIIEPATypH B TOMIII KOTJa; 0) 3HKEHHS a00 IiIBUIIICHHS THC-
Ky Ta3y B Marictpasii; B) 3HWKEHHS PO3PIIKEHHSI B TOIILI; T') BIPUB TOIyM sI.

26. Jlo naporeHepyBaJIbHUX MTOBEPXOHb KOTJIA BIJHOCSTS ...
a) eKOHOMaii3epH; 0) MaponeperpiBHUKM; B) KUIM'SITUIbHI ITyYKH; T) MOBITPOMii-
TPIBHUKH.

27. 1o KoTioarperaTy He BiTHOCSTb...
a) (pectoH; 0) maponeperpiBHUK; B) NAJIBHUK; I') OOMYpIBKY.

28. B ckiag KOTENbHOI YCTAHOBKU HE BXOJUTD ...
a) MaricTpaJbHHI ra3onpoia; 6) 0OMypiBKa KOTJIA; B) )KUBWJIbHUN HACOC;
I') KOTJI0arperar.

29. llap numaky Ha KOJIOCHUKOBIHM PEIIITII ...

a) ONTUMI3y€ KOE(IIEHT HAITTUIIKY TOBITPs; 0) 301IbIIIy€ BMICT KUCHIO B TOBI-
Tpi; B) MIJBHUIIYE MPOMEHECTIPUMMAaIbHY TMOBEPXHIO TOMKH; T') 3aXHUILIA€ ii Bij
neperpiBy.

30. Burpata ymoBHoro nanuBa Ha razouil koren 3 KK 90%, B sxomy Harpi-

Baetbest 10 kr/c Boau Bix 70 °C mo 90 °C, cknagae. ..
a) 0,032 xr/c; 6) 0,0317 m’/c; B) 0,0286 kr/c; ) 0,029 Mm’/c.
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JloxaTok A

Tabmums A.1 — TepmoauHamiyHi BIACTHBOCTI BOAMU 1 BOJASHOI Mapu B CTaHi
HAaCHYEHHS
p, o , 3 V", pﬂ, hl’ hH, r’ S,) S”’
Oap 6°C | viMkr M>/KT Ko/M° kJx/kr | xJK/KT KH;K/K (Ili{[-)llc(/) (I;E-)II;/)
1 2 3 4 5 6 7 8 9 10
0,10 | 45,84 | 0,001010 | 14,68 | 0,068 191,9 2584 2392 10,6492 | 8,149
0,20 | 60,08 | 0,001017 | 7,647 | 0,130 | 2514 2609 2358 10,8321 | 7,907
0,30 | 69,12 | 0,001022 | 5,226 | 0,191 | 289,3 2625 2336 10,9441 | 7,769
0,4 | 75,88 | 0,001026 | 3,994 | 0,250 | 317,7 2636 2318 |[1,0261 | 7,67
0,5 | 81,35 10,001029 | 3,239 | 0,308 | 340,6 2645 2204 | 1,091 | 7,593
0,6 | 85,95 |0,001033 | 2,732 | 0,366 360 2653 2293 | 1,1453 | 7,531
0,7 | 89,97 | 0,001035 | 2,364 | 0,423 | 376,8 2660 2283 | 1,1918 | 7,479
0,8 | 93,52 10,001038 | 2,087 | 0,479 | 391.,8 2665 2273 | 1,233 | 7,434
0,9 | 96,72 | 0,001040 | 1,869 | 0,535 | 405,3 2670 2265 | 1,2696 | 7,394
1,00 | 99,64 | 0,001043 | 1,694 | 0,590 | 4174 2675 2258 | 1,3026 | 7,36
1,2 104,81 |0,0010472| 1,429 10,6999 | 4394 2683 2244 | 1,3606 | 7,298
1,4 1109,3310,001051 | 1,236 |0,8088 | 458,5 2690 2232 | 1,4109 | 7,246
1,8 | 116,9 | 0,001057 | 0,9773 | 1,023 | 490,7 2702 2211 [1,4943 | 7,163
2 120,2 | 0,001060 | 0,8854 | 1,129 | 504,8 2707 2202 | 1,5302 | 7,127
2,5 127,43 10,0010672| 0,7185 | 1,392 | 5354 2717 2182 | 1,6071 | 7,053
3 133,54 0,0010733| 0,6057 | 1,651 | 5614 2725 2164 | 1,672 | 6,992
3,5 | 138,88 [0,0010786| 0,5241 | 1,908 | 584,5 2732 2148 | 1,728 | 6,941
4 143,62 |0,0010836| 0,4624 | 2,163 | 604,7 2738 2133 | 1,777 | 6,897
4,5 147,92 10,0010883| 0,4139 | 2,416 | 6234 2744 2121 | 1,821 | 6,857
5 |151,8410,0010927| 0,3747 | 2,669 | 640,1 2749 2109 1,86 | 6,822
6 [158,840,0011007| 0,3156 | 3,16 670,5 2757 2086 | 1,931 | 6,761
7 164,96 |0,0011081| 0,2728 | 3,666 | 6972 2764 2067 | 1,992 | 6,709
8 1170,4210,0011149| 0,2403 | 4,161 | 720,9 2769 2048 | 2,046 | 6,663
9 [175,35]0,0011213| 0,2149 | 4,654 | 7428 2774 2031 | 2,094 | 6,623
10 179,88 10,0011273| 0,1946 | 5,139 | 762,7 2778 2015 | 2,138 | 6,587
11 |184,05[0,0011331| 0,1775 | 5,634 | 781,1 2781 2000 | 2,179 | 6,554
12 1187,9510,0011385]| 0,1633 | 6,124 | 7983 2785 1987 | 2,216 | 6,523
13 | 191,6 10,0011438| 0,1512 | 6,614 | 814,5 2787 1973 | 2,251 | 6,495
14 195,04 |0,001149 | 0,1408 | 7,103 830 2790 1960 | 2,284 | 6,469
15 1198,28 10,0011539| 0,1317 | 7,593 | 844,6 2792 1947 | 2,314 | 6,445
16 201,36 0,0011586| 0,1238 | 8,08 858,3 2793 1935 | 2,344 | 6,422
17 | 204,3 10,0011632]| 0,1167 | 8,569 | 871,6 2795 1923 | 2,371 6,40
18 | 207,1 [0,0011678| 0,1104 | 9,058 | 8844 2796 1912 | 2,397 | 6,379
19 1209,78 10,0011722] 0,1047 | 9,549 | 896.,6 2798 1901 | 2,422 | 6,359
20 [212,3710,0011766| 0,09958 | 10,041 | 908.,5 2799 1891 | 2,447 | 6,340
21 214,84 10,0011809| 0,09492 | 10,54 | 919.8 2800 1880 2,47 | 6,322
22 |217,2410,0011851] 0,09068 | 11,03 | 930,9 2801 1870 | 2,492 | 6,305
23 | 219,5 10,0011892| 0,8679 | 11,52 | 941,5 2801 1860 | 2,514 | 6,288
24 221,77 10,0011932| 0,8324 | 12,01 | 951.8 2802 1850 | 2,534 | 6,272
25 1223,9310,0011972|0,07993 | 12,51 | 961,8 2802 1840 | 2,554 | 6,256
26 226,03 10,0012012] 0,7688 | 13,01 | 971.,7 2803 1831 | 2,573 | 6,242
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[TponoBkenHs Tabmmi A. 1

1 2 3 4 5 6 7 8 9 10
27 228,06 | 0,001205 | 0,07406 | 13,5 981,3 2803 1822 | 2,592 | 6,227
28 230,04 [0,0012088| 0,07141 14 990,4 2803 1813 | 2,611 | 6,213
29 231,96 [0,0012126| 0,06895 | 14,5 999.4 2803 1804 | 2,628 | 6,199
30 233,83 10,0012163| 0,06665 15 1008,3 2804 1796 | 2,646 | 6,186
32 237,44 10,0012238] 0,06246 | 16,01 | 1025,3 2803 1778 | 2,679 | 6,161
34 240,88 | 0,001231 | 0,05875 | 17,02 | 1041,9 | 2803 1761 2,71 | 6,137
36 244,16 | 0,001238 | 0,05543 | 18,04 | 1057,5 2802 1745 | 2,74 | 6,113
38 247,31 ]0,001245 | 0,05246 | 19,06 | 1072,7 | 2802 1729 | 2,769 | 6,091
40 ]250,330,001252 | 0,04977 | 20,09 | 1087,5 2801 1713 | 2,796 | 6,07
42 253,24 [0,0012588)| 0,04732 | 21,13 | 1101,7 | 2800 1698 | 2,823 | 6,049
44 256,05 0,0012656| 0,04508 | 22,18 | 1115,3 2798 1683 | 2,849 | 6,029
46 | 258,75(0,0012724| 0,04305 | 23,23 | 1128,8 | 2797 1668 | 2,874 | 6,01
48 1261,37(0,001279 | 0,04118 | 24,29 | 1141,8 | 2796 1654 | 2,898 | 5,991
50 263,91 (0,0012857)|0,03944 | 25,35 | 1154,4 | 2794 1640 | 2,921 | 5,973
55 1269,94 10,0013021] 0,03564 | 28,06 | 1184,9 | 2790 |1604,6 | 2,976 | 5,93
60 |[275,56 |0,0013185] 0,03243 | 30,84 | 1213,9 | 2785 |1570,8 | 3,027 | 5,89
65 280,83 10,0013347] 0,02973 | 33,64 | 1241,3 2779 | 1537,5| 3,076 | 5,851
70 | 285,8 | 0,001351 | 0,02737 | 36,54 | 1267,4 | 2772 |1504,9 | 3,122 | 5,814
75 | 290,5 [0,0013673]0,02532 | 39,49 | 1292,7 | 2766 |1472,8 | 3,166 | 5,779
80 294,98 |0,0013838| 0,02352 | 42,52 1317 2758 | 1441,1 | 3,208 | 5,745
85 1299,24 10,0014005] 0,02192 | 45,62 | 1340,8 | 2751 |1409,8 | 3,248 | 5,711
90 303,32 10,0014174] 0,02048 | 48,83 | 1363,7 | 2743 [1379,3| 3,87 | 5,678
95 307,22 0,0014345| 0,01919 | 52,11 | 1385,9 | 2734 |1348,4| 3,324 | 5,646
100 310,96 |0,0014521] 0,01803 | 55,46 | 1407,7 | 2725 1317 | 3,36 | 5,615
110 | 318,04 | 0,001489 | 0,01598 | 62,58 | 1450,2 | 2705 |1255/4| 3,43 | 5,553
120 | 324,63 | 0,001527 | 0,01426 | 70,13 | 1491,1 2685 | 1193,5| 3,496 | 5,492
130 | 330,81 | 0,001567 | 0,01277 | 78,3 | 1531,5 2662 | 1130,8 | 3,561 | 5,432
140 | 336,63 | 0,001611 | 0,01149 | 87,03 | 1570,8 | 2638 |1066,9 | 3,623 | 5,372
150 | 342,11 | 0,001658 | 0,01035 | 96,62 1610 2611 |1001,1 | 3,684 | 5,31
160 | 347,32 | 0,00171 |0,009318| 107,3 1650 2582 932 | 3,746 | 5,247
170 352,26 | 0,001768 [0,008382| 119,3 1690 2548 | 858,3 | 3,807 | 5,177
180 |356,96 | 0,001837 [0,007504| 133,2 1732 2510 | 778,2 | 3,871 | 5,107
190 361,44 | 0,001921 | 0,00668 | 149,7 1776 2466 690 | 3,938 | 5,027
200 [365,71 | 0,00204 | 0,00585 | 170,9 1827 2410 583 | 4,015 | 4,928
210 369,79 | 0,00221 | 0,00498 | 200,7 1888 2336 448 | 4,108 | 4,803
220 | 373,7 | 0,00273 |0,00367 | 272,5 | 2016 2168 152 | 4,303 | 4,591

30




Honatoxk b

Tabmuusg b.1 — Ilutomi 06’ emMu Ta eHTaJIBIIT IEPETPITOT MapH TSl PI3HUX TUCKIB
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Jonaroxk B

Tabmunsa B.1 — [Tutomi eHTaneIii moBiTps, ra3iB i 307u [3]

9 °C (ct)yop - (Ct)R02 ; (Ct)Nz’ (Ct)HZO ; (ct),,

’ KJDK/M kJlx/M KoK/ KoK/ KJDK/KT
20 26

30 39

100 132 169 130 151 81
200 266 357 260 304 169
300 403 559 392 463 264
400 542 772 527 626 360
500 684 996 664 794 458
600 830 1222 804 967 561
700 979 1461 946 1147 663
800 1130 1704 1093 1335 768
900 1281 1951 1243 1542 874
1000 1436 2202 1394 1725 984
1100 1595 2457 1545 1926 1096
1200 1754 2717 1695 2131 1206
1400 2076 3240 2009 2558 1571
1600 2403 3767 2323 3001 1830
1800 2729 4303 2642 3458 2184
2000 3064 4843 2964 3926 2512
2200 3399 5387 3290 4399 2760
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Homarok I'

K=K,C,(I-a

0,9 1 A 1 1 1
{00 200 300 400

Pucynok I'.1 — Koedimient Tennonepeaadi 1uist 4aByHHUX €KOHOMai3epiB

'

T °c

’

KoedimienT a cknagae: mis ra30iMIyJbCHOTO OYHMIIEHHS EKOHOMain3epa
npu cramoBaHHl Ma3yTy 0,2, npu mapoBomy cramtoBadHi 0,05; mis mapoBux
0o0yBaNbHUX amapaTiB MpHU cramoBaHHI MazyTy 0,25, mpu mapoBoMy CrHaio-
BanHi 0,1.

Tabmurs I'.1 — XapakTepuCTUKM YaByHHUX €KOHOMaW3epHUX TpyO

Tpy0a 3 nona-
XapakTepuCcTHUKa TKOBUMHM 1o- | TpyOa
TpyOu Tpyba BTH B3noBxkHIMH | [IKKDB
pebpamu

JloBxrHa, MM 1500 | 2000 | 2500 | 3000 | 2000 | 3000 | 1990

Hosepxus HAPIBY 3 | » 1o | 595 | 372 | 449 | 314 | 478 | 55
00Ky rasiB, M

Kupuid nepepis Wi | eg | 0120 | 0,152 | 0,184 | 0,120 |0,184| 0,21
IIPOXOJY rasiB, M
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