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1. [lepeyeHb MIAHUPYEMBIX Pe3YJbTATOB 00yUeHMsI MO JUCIHUIJINHE, COOTHECEHHBIX
¢ IVIAaHUPpyeMbIMH pe3yiabTaTamu ocBoeHust OII BO

B nmpouecce wu3ydeHus

MUCHUILIINHBI

oOyuatomuecss  (GOPMHUPYIOT — CIEAYIONTHE

KOMIICTCHINHW U ICMOHCTPHUPYIOT COOTBCTCTBYIOIIUE UM PE3YJIbTATEI O6y‘IeHI/IHZ

Komnerennus mo ®IOC

OcHOBHbIE TOKA3aTeJ I OCBOCHHUS

I1K-1 3HaHMEM HOPMATUBHOM 0a3bl B
00J1aCTH WHKEHEPHBIX U3bICKaHUIA,
IPUHLIUIIOB IPOEKTUPOBAHUS
31aHUM, COOPYKEHUM, HHKEHEPHBIX
CHCTEM M 000pyIOBaHHUS,
IUTAHUPOBKU U 3aCTPONKHU
HACEJIEHHBIX MECT

3HAaTH HOPMATUBHBIE JOKYMEHTBI 110 IPOEKTUPOBAHUIO
TEIJIOT€HEPUPYIOIINUX YCTAHOBOK

Ymern IIPUMCEHATE HOPMaTUBHBIC JOKYMCHTHBI JJIs1 pac-
4CTa U MPOCKTUPOBAHUA

BJIa[[eTb MCTOHHKOﬁ pacue€Tra C UCIIOJIL30BAHUEM HOPMaA-
TUBHBIX JOKYMCHTOB

ITK-6 crtocoOOHOCTBIO OCYIIIECTBIIATH
¥ OPTaHU30BBIBATH TEXHUYIECKYIO
AKCIUTYaTaIUIO 37aHUH, COOPYKEHU
00BEKTOB JKUIUIIHO-
KOMMYHAaJIbHOTO XO35HCTBa,
o0ecreunBaTh HaJACKHOCTD,
06e30macHOCTh ¥ 3PHEKTUBHOCTH X
paboTsl

3HATh TEXHHYECKYIO SKCILTyaTalHIO 3/1aHUH,
COOPYKCHHI 00bEKTOB KIIUITHO-KOMMYHAITLHOTO
XO03SHCTBA, U CHOCOOBI 00ECIIeYeH S HaJICKHOCTH,
6e3onmacHoCcTH U 3(h(PEeKTHBHOCTH HX pabOTHI

YMeTh OCYIIECTBIATh U OPraHNU30BbIBATh TEXHUYECKYIO
JKCIUTyaTalyIo 31aHUM, COOPYKEHUN

Buagers MeTo1aMH OpraHu3alul TEXHUYECKYIO
9KCILTyaTalUIo 3/1aHUl, COOpPYKEHUN 00BEKTOB
KHWJIUIIIHO-KOMMYHAJIBHOT'O X03s1iicTBa

[1K-9 cnocoOHOCTBIO BECTH
HOATOTOBKY TIOKYMEHTALIUH T10
MEHEKMEHTY Ka4eCcTBa ¥ TUIIOBBIM
MeToJlaM KOHTPOJISI KauecTBa
TEXHOJIOTUYIECKUX MPOIECCOB HA
IPOU3BOACTBEHHBIX YUacTKaXx,
OpraHMu3aLuio pabounx MECT,
CHOCOOHOCTh OCYIIECTBIIATh
TEXHUYECKOE OCHAIICHNE,
pasMeleHre U 00CTyKUBaHHUE
TEXHOJIOTMYECKOro 000py10BaHus,
OCYILIECTBIISATH KOHTPOJIb
COOTIOICHHS TEXHOJIOTUYECKON
JMCIUILUIHHBL, TpeOOBaHMH OXPaHbI
Tpy/Zla ¥ DKOJIOTUYECKON
0€30I1aCHOCTH

3HaTh yCTPOMCTBO TEINIOI€HEPUPYIOIIUX YCTAHOBOK
OTEYECTBEHHOI'O U UMIOPTHOI'O ITPOU3BOICTBA.

YMerh IpUMEHATH NPABUJIA U TEXHOJIOTUH MOHTAXa,
HAJIaJIK{, UCIIBITAHUS U CAAYU B DKCIUTYaTALUIO
TEIUIONEHEPUPYIOLIMX YCTAHOBOK U OCHOBHOT'O U
BCIIOMOTAaTENIbHOTO 000PYI0BaHUS KOTEIbHBIX

Baagers mpaBuiiaMu M TEXHOJIOTUSIMU MOHTaXa,
HaJaJK!, UCTIBITAHUS U CIaYd B IKCILTyaTaIHIo
TEIJIOT€HEPUPYIOIINX YCTAHOBOK U OCHOBHOIO U
BCIIOMOTATENIbHOTO 000pY10BaHUS KOTEJIbHOI.

[1K-13 - 3HaHWEeM HAay4HO-
TEXHUUYECKON MH(POpMAIIHH,
OTEYECTBEHHOTO M 3apyO0eKHOTO
OTIBITA TT0 TPODUITIO IEATETHHOCTH

3HaTh IpaBUiIa U TEXHOJIOTMH MOHTa)Ka, HAJIAJIKH,
WCIBITAHUSA U CIaYM B OKCILTyaTallUI0 KOTEIbHBIX
YCTAaHOBOK M OCHOBHOT'O M BCIIOMOTATEILHOTO
000py/IOBaHUsl KOTEJIbHBIX.

YMmern OCYHIECTBJIATE ITOUCK HayT—IHO-TeXHPI‘IeCKOfI
I/IH(bOpMaI_II/II/I B 00J1aCTH KOTEJIbHBIX YCTaHOBOK,
OCHOBHOT'O M BCIIOMOI'aT€JIbHOI'O 06opy)1013aH1/1$1
KOTCJIBbHBIX

Buagers HaydHO-TeXHHUYECKON MHpOpMaLnei,
OTEUYECTBEHHOI'0 U 3apy0E€KHOT'0 OIbITa B 00JIaCTH
TEIUIOr€HEPUPYIOLINX YCTAaHOBOK M OCHOBHOTO
BCIIOMOTaTEJIbHOTO 000pYTI0BaHUSI KOTEJIbHBIX.




2. MeToauyecKkue yKa3aHusi 00y4aoIMMMCs 10 BHIMOJTHEHHI) CAMOCTOSATEIBLHOI padoThl

CamocrosiTennbHass pabora ompenensercs crnenuuKoil MUCHUIUIMHBI M METOJIUKOW ee
HpGHOI[aBaHI/ISI, BpeMeHeM, Hpe,[[YCMOTpeHHBIM y‘IC6HLIM IIJITaHOM, a TaKXX¢C CTYHGHBIO OGy‘-ICHI/IH,
Ha KOTOPOH MU3Yy4aeTCs TUCIUIUIMHA.

I[JISI CaMOCTOSITeJIBHOI\/JI IIOATOTOBKHN MOXHO peKOMCHIIOBaTB cneuy}omne HUCTOYHHUKU.
KOHCIICKTBI JICKIIUHA W/WIM TPAKTUYCCKUX U JIAOOPATOPHBIX 3aHATUH, YUYEOHYIO JUTEpATypy
COOTBETCTBYIOLIETO MPODHUIISL.

[IpenonaBarens B Hauajae YTeHUS Kypca HHOPMHPYET oOydaromuxcs o popmax, BUIax u
COJICpP)KaHUU CAMOCTOSITEIBHOM  palOTHI, pas3bsCHAET TPEeOOBaHMS, TMPEABSBIIEMBIC K
pe3ynbpTaTaM CaMOCTOATEIbHONW paboThl, a Takke (POPMBI M METOJbI KOHTPOJIS U KPUTEPHUH
OLICHKH.

MeTtoauyeckue peKOMeHAalMHU 110 NOATOTOBKe K 3a4eTy

[loaroToBka K 3a4eTy HA4YMHAETCS C MEPBOrO 3aHATUS IO JUCLUIUIMHE, HAa KOTOPOM
oOyyaromuecss MOJIy4aroT MpPEABAapUTEIbHBIA IEPEYeHb BONPOCOB K 3a4€Ty U CIHUCOK
PEKOMEHIyEMOM JINTepaTypbl, UX CTABAT B U3BECTHOCTh OTHOCUTEIBLHO KPUTEPUEB BBHICTABIICHUS
3au€ra m crneuupuke Tekymedl W wuroroBod arrectammu. C camMoro Hayajga >KeJaTelbHO
IJJAHOMEPHO OCBAaMBaTh MaTepuaj, PyKOBOJCTBYSCh MEPEYHEM BOIPOCOB K 3a4€Ty U CHUCKOM
PEeKOMEHAYEMOM JIUTepaTypbl, a TakkKe IYTEM CaMOCTOSITENIbHOIO KOHCIIEKTUPOBAHUS
MaTepuasoB 3aHITHIA U PE3yJIbTATOB CAMOCTOSTEILHOTO U3YUEHUs yUEOHBIX BOIIPOCOB.

MeToanyeckue peKOMeHIALUH 110 MOAT0TOBKE K IK3aMeHY

OK3aMeH TIpecienyeT Ledb OLEHUTh paboTy CTyAEHTa 3a ONPEAENIEHHBIH Kypc:
HOJIy4eHHbIE TEOPETUYECKUE 3HAHUSA, MX MPOYHOCTb, PAa3BUTHE JIOTHUECKOTO U TBOPYECKOI'O
MBILLUIEHUSI, MPUOOPETEHUE HABBIKOB CAaMOCTOSITEJIbHOM pabOThl, YMEHMsI aHaJIU3UPOBATH U
CHUHTE3MPOBATH MOIY4YEHHbIC 3HAHUS U IPUMEHATh Ha IPAKTUKE PELICHUE NPAKTUYECKUX 3a]1ay.

DK3aMeH MPOBOAMTCS B MUCbMEHHOH (hopMe mo OmieramM, YTBEpP)KICHHBIM 3aBEIYIOLIM
Kaeapoil. DK3aMeHALMOHHBIN OMIIeT BKIIOYAeT B cedst ABa Bopoca. PopMyIHMpoBKa BOIPOCOB
coBmnazaer ¢ (HOpMYIMPOBKON MEpPEdHs] BOIPOCOB, JOBEIEHHOIO 0 CBEICHUS CTYAECHTOB 3a
OJIMH MECSI] 10 9K3aMEHAIIMOHHON ceccuH. B mpolecce MOAroTOBKM K AK3aMEHY OpPraHW30BaHa
IpeldK3aMeHallMOHHasl KOHCYNbTallusl JJii BceX YydeOHbIX rpymm. Pe3ympraT 3K3ameHa
BBIPAXKAETCSI OLIEHKON «OTINYHO», «XOPOILOY», «YJOBIECTBOPUTEIBHOY.

C uenpl0 YTOYHEHMsI OLIEHKM 3K3aMEHaTop MOXeT 3a7aTb He 0oJjiee OJHOTo-ABYX
JIOTIOJTHUTEIBHBIX BOIPOCOB, HE BBIXOJAIIMX 3a paMKu TpeboBaHMi paboueil nporpammsl. Ilox
JIOTIOJTHUTEIBHBIM BOIIPOCOM TOJPa3yMEBAETCS BOIIPOC, HE CBA3AHHBIA C TEMAaTHUKOW BOIPOCOB
Ounera. JlOMOJHUTENBHBIM BOMpPOC, TaKKe€ KaKk M OCHOBHBIE BONPOCHI Owuiera, TpedyeT
pa3zBepHyTOoro oteera. Kpome Toro, mpemnojpaBarenb MOXET 3a7aTh psAJ YTOUHSIOIUX H
HaBOJMIIMX BOMPOCOB, CBSI3aHHBIX C TEMATUKON OCHOBHBIX BOINpOCcOB Ouiera. Ywucio
YTOYHSIOIIMX ¥ HABOJSALIMX BOIPOCOB HE OTPAaHUUEHO.

MeToanuyeckne peKOMEHIAlUM 10 BbINOJHeHu0 PT'P

Lenvy PI'P — cucrematus3auvs M 3aKpEIUJIEHUE TEOPETHUUECKMX 3HAHMM W Pa3BUTHE
MPaKTUYECKNX HABBIKOB IO PEIICHUIO 3a/lay, BHIPA0OTKAa HABHIKOB aHAIM3a CTAaTUCTUYECKHX
JTaHHBIX U (GOPMYITHPOBAHUS BBIBOJOB IO MOTYYCHHBIM PE3yIbTaTaM.

3aoauamu PI'P SBISIOTCS:

— pa3BUTHE HABBIKOB CAMOC  TOSTENHHOW pPabOTHl B OOJIACTH PEIICHHS MPAKTHYECKHX
3aj1ad4;

— Toa0Op U CHCTeMaTH3allds TEOPETHMUYECKOTO MaTepuaia, SBISIONIErOCsS OCHOBOW IS
pEelIeHUs] MPAKTHYECKOW 3a/layd, Pa3BUTHE HABBIKOB CaMOCTOATEILHON padOThl ¢ y4eOHOM,
METOINYECKON U HOPMATUBHOM JINTEPATYPOI;

— IPOBEAECHUE PACUETOB MO UCXOJHBIM JAHHBIM U AHAJIN3 MOJYYEHHBIX 3HAYEHU;

— (hopmynrpoBaHUE BHIBOJOB IO MOJTYYCHHBIM Pe3yIbTaTaM.



Cmpyxmypa PI'P:

PI'P cocTout 13 IBYyX YacTei: pacuyeTHO-TIOSCHUTEILHON 3aIMMCKU U TpaUIecKoi yacTy.

PacueTHO-nIOSICHUTENBHAS 3AMIMCKU BKIIIOYAET B CEOsI:

1. TUTYnbHBIN JTUCT.

2. OrnaBieHue.

3. 3apanme. Ha pganHOM »3Tame HaJ0 MOJHOCTHIO M3JIOKHTH JaHHOE OOyuarolemycs
3a/laHue.

4. Ucxonusle nanuble. CTyACHT MPEJOCTaBISET BCE CYIIECTBYIOIINE MCXOIHbIC TaHHbIE,
KOTOpPBIE MOTYT OHAAOOUTHCS /ISl IPOBEJCHUS PACUETOB.

5. Pazgensbl, koTopbie OyIyT colep:kKaTh MPAaKTHUYECKUE PEIICHUS M aHAU3 MOJYyYEHHBIX
pE3yJIbTaTOB.

6. BLiBoabl.

7. ClIMCOK UCTOIb30BaHHBIX HCTOYHHUKOB.

8. [Ipunoxenus.

['paduueckas 9yacTh MPOEKTa BBINOIHIAETCS Ha JBYX JUCTax Oymaru ¢opmara Al.
['padmyeckoe n3obOpakeHrue MPOEKIHi, 0003HauUeHUs, MPUDTHI JOKHBI ObITH BBHIIOIHEHBI 110
npaBuiaM o(opmieHUsT CTpoUTEeNbHBIX uepTexeil B coorBeTcTBUUM ¢ ['OCT. Ha ueprexax
JIOJKHBI OBITH TIPECTaBlIeHbl: UepTexk KOTia, TEerIoBas cxemMa KOTeIbHOU, pa3pesbl.

Tpebosanus no oghopmaenuro PI'P:

HabGop Tekcra mnpou3BOIUTCS B TEKCTOBOM penaktope MicrosoftWord mpudrom
TimesNewRoman pasmepom 12 pt gepe3 1,5 umnHtepBama wim 14 pt uwepes 1 wmHTEpBaL.
PexoMenayemoe 3HaueHue MO CTpaHULIBL: JieBoe — 30 MM, mpaBoe — 15 MM, BepxHee U HIKHUE
20 MM.

Hywmeparus ctpanul KypcoBOro npoekTa JoJHa ObITh CKBO3HAsI.

Bcee wmmmoctpanuu, momemiaeMple B pacueTHO-TpapHUecKylo padoTy, MOJDKHBI OBITH
THIATENFHO TOJ00PAHbI, YeTKO BHINOJHEHBI. PUCYHKM W AuarpamMmbl JOJKHBI UMETh MPSIMOE
OTHOIIIEHHE K TEKCTY, 0€3 JINITHUX U300paKEHUI U JAHHBIX, KOTOPHIE HE TIOSCHSIIOTCS.

OBIIUE CBEAEHUSA
PI'P cnyxut nns yrnyOneHHs W 3aKpeIuieHHs 3HaHUM, TOJYYEHHBIX MPH H3YYECHUH
JMCUUIUTAHBI « TerIoreHeprupyronme yCTaHOBKI.

Bemmonnenue PI'P HaumHaercs ¢ momydeHus 3afgaHuss U ero usydenus. lIpensapurensHo
CleIyeT O3HAaKOMHTBCSI C COBPEMEHHBIMH MAaTE€pUajaMy IO MPOEKTUPOBAHUIO U CTPOUTEIHCTBY
pailOHOB HOBOM 3aCTPOMKH.

3amanue BKJIIOYACT TEKCTOBYIO YaCTh M BAapUAHTBhl MCXOIHBIX JAaHHBIX. VHIMBHUIyalbHBIC
3a/1aHUS PA3IMYAOTCSA UCXOJHBIMU JTAHHBIMU B COOTBETCTBUM C HOMEPOM CTYZAEHTA B KypHAaJe.
3ananue ohopmIIsieTcs Ha OTIEIHLHOM JIMCTE U TMOMEIIAECTCS B PaCYETHO-TIOSICHUTEILHON 3aIHiCKe
IIOCJIE TUTYJIBHOTO JIUCTA.

TUTYABHBIA JUCT JOJHKEH COJIEPKaTh CICAYIOUIUE JaHHBIC: HAa3BaHUE y4eOHOTO 3aBEICHMSI,
Kadeapel, TUCHMIUIMHBIL, TEMbl KypCOBOTO MPOEKTa, (aMHIUI0 U HMHUIHUAIBI CTYAEHTa, TOJ
BBITTOJIHCHMUSI.

3AJAHUME K KYPCOBOMY ITPOEKTY

B pacuerHoii dacTu mpoekTa pa3palaThIBAIOTCS CIEAYIONIME BOMPOCHL: BBIOOp U
000CHOBaHHE THITA TETUIOTCHEPUPYIOIIEH YCTAaHOBKH, €€ TMPHUHIIMIHAIbHAS TEIUIOBas CXeMa.
BrimonHsieTcss pacueT cxeMbl BOJOTMOATOTOBKU U BBIOMPAETCSl COOTBETCTBYIOIEE 000PYAOBaHNE
It 00paboTku  Bonbl. [IpuBOAMTCS  a’dpoIMHAMHMUYECKHI pacdeT CHPOCKTUPOBAHHOTO
ra3oBO3AYIIHOTO TPaKTa YCTAHOBKU M MPOU3BOAUTCS BBIOOP TATOBBIX M JIYTHEBBIX YCTAaHOBOK
(ycTpoiicTB). BeiOupaercst BcriomorarenbsHOe 000pyA0BaHHE.

I'pacdmueckas gacTh COCTOUT U3 IBYX TUCTOB (hopmara Al. Ha oHOM MUCTE BRIYEpUUBACTCS
MPUHIIMITHATBHAS TETUIOBAas CXeMa KOTEJNIhHOU co crenudukanuein obopynosanus. Ha BTopom
JIMCTE€ TNPUBOAUTCA KOMIIOHOBKA TJIABHOTO KOpIIyCa KOTEJIBHOM M pPacrojaraéMoe B HEM
000pyI0BaHNE B TPEX pa3pe3ax cO BCEMU HEOOXOIUMBIMU CTPOUTEITHLHBIMHU pa3MepamHu.



Iesnb METOIMYECKUX yKa3aHWH — 1aTh MPaBUIBLHOE HANPABICHHE CAMOCTOSTEILHON paboTe
CTYJECHTOB I10 BBIITOJIHEHUIO KYPCOBOTO MIPOEKTa U BBIOOPY HEOOXOIUMOro 000pyI0BaHUSI.
Jlnsg  Kaxzaoro  CTyAeHTa 3aJaeTcs MECTOPACIOJIOKEHUE KOTEJIBbHOM JUIsl OIpeneseHus
pacuetHbix Temmepatyp 1o CHull 2.01.01-82.; CtpouTtenbHast KIMMATOJIOTHS U Teo(hU3UKa:
oAb JXKuiaMaccupa Fy- JUISL TEIUIOCHAOKEHNS, M; pacxoj rnapa Ha TEXHOJIOTHUYECKUE
HYXIbI Dyex= ; 10JI BO3BpaTa KOHJAEHCATa OT TEXHOJIOTHYeCKuX norpeduteneit K- ,
%. Tun KOTJI0B U UX NapaMeTphl IPUHATH U3 IEPBOI YACTH pacuera naporeHeparopa.

Jlpyrue napaMeTpbl IPUHATO 321aBaTh B BH/Ie TA0JUYHBIX JaHHBIX (Tabda 1.1).

0O06o03Ha Ennuuna | 3Ha- [Tpume-
Bennunnaa Ye-HUE | BEJIMYUHBI | YCHUE YaHWE
1 2 3 4 5
1.Cpenusist Temnepatypa Hanbosee tio °C CHull
XOJIOOHOM MATUIHEBKHA -35 2.01.01-82
2.Cpennsist TemiiepaTypa Haubosee tix °C CHull
XOJIOJHOT'O MecsIia -14,9 2.01.01-82
3.Jlomyctumast TeMieparypa ton °C 18 CHulI
BHYTPHU OMEIICHUS 2.01.01-82
4.Cpeasist ONITUMATbHAS tso °C 21 CHull
TeMIeparypa 2.01.01-82
5.YKpynHEHHBIN MOKa3aTeNb q Br/m° CHull
MaKCHUMaJIbHOTO YaCOBOI'0 pacxoja 230 11-36-73
TeIlIa Ha OTOIUIC-HUE YKHITBIX
37aHU I
6.PacueTHast MakcuMalIbHAs ) °C [To 3amanuro
TEeMIIepaTypa CeTEBOM BO-IbI B 150
HOJAOIIE JTUHUN
1 2 3 4 5
7.Cpennsisi TemnepaTypa BOJIbI B rp °C [To 3amanuro
HarpeBaTeIbHOM Mprodope 82,5
CHCTEMBI OTOTLIICHUS
8.PacuerHas MakcuMasbHas ™5 °C [Mpuau-maem
TEMIIEpPATypa CETEBOU BOJBI B 70
00paTHO JIMHUH
9. Kunmiomans MaccuBa F M 17000 | ITo 3amanuro
10.PacueTHas Temmeparypa tep °C CHulI
BHYTPH OTaIlJIMBAEMBIX 3JaHUI 18 2.01.01-82
11.KonmuecTBo x)uteien u Yell. 1700 | o 3amanmro
12.Pacxo/ BOJbI Ha YETIOBEKA B Oy a 120 CHull
CYTKH e CcyT 11-34-76
13.TemmepaTypa ropsiaeii BOIbI trcp °C 55 CHulI
11-34-76
14 . Koapurment wacoBout Ky 2 CHull
HEPaBHOMEPHOCTHU 11-34-76
15.lons Bo3BpaTa KOHACH-CATa C K, % 55 ITo 3aganuro
MIPOU3BOJICTBA
16.3HaueHne HENPEPHIBHOM p % 2-5 Ot Dy
TIPOTYBKH
17.TemniepaTypa KOHJIeHCaTa, tn °C 80-95 ITo 3ananuto
BO3BPAII[AeMOTO C IPOW3BOJICTBA




18.Pacxox mapa Ha Ma3yTHOE Dyas T/4 0,2 [To HOpMam
XO03SICTBO
19.Temneparypa KOHIEHCATa OT ts °C 80 [TpuHu-maem
CETEBOTO MOJIOTPEBATEIS
21.ITapametpsl napa nocie POY:
JaBIIEHUE P, MIla 0,59
TeMIeparypa t °C 158,1
SHTAIBIUS i kJx/xr 2756 ITo [9]
22.ITapametpsl napa,
oOpa3yromierocs B cenaparope
HEeMpepbIB-HON MPOAYBKH:
JaBJIEHUE P3 MITa 0,166 ITo [9]
TeMIeparypa t3 °C 1144
SHTAJIBIIUS 173 kJx/Kr 2698
23.ITapametpsl napa, mocTy-
TMAIOIIETO B OXJIATUTEIN BhIITapa
U3 JieaspaTopa:
JaBJICHUE Py MlIla 0,118 ITo [9]
TeMIeparypa ts °C 104,3
SHTAJIBIINAS i’ K JK/KT 2683
24 .IlapameTphl KOHJIEHCaTa MOCIIe
OXJIAJIUTEJIEH BbINApa:
JaBJICHUE
TeMIeparypa Pa MIla 0,118 ITo [9]
SHTAJIbIUA ts °C 104,3
i's kJx/kr 437
25.ITapameTrpsl IpoAYBOYHOM
BOJIBI Ha BXOJIC B CeMapa-Top
HEMpPEepPBIBHON MPOYBKH:
JaBJIEHUE P, MITa 1,3 ITo [9]
TeMIeparypa te °C 191,6
SHTAJILIINS i’ kJIK/KT 814,7
27.TemrepaTypa CBIPOM BOJIBI txs °C 5 ITo CHulI
(3uMoif)
28.TemriepaTypa CIPO BOJIBI ter °C 15 ITo CHull
(;metom)
29.Temrmepatypa BOJIHI, t °C 25 [Mpunu-
nocrynusuied Ha XBO MaeM
30.Temnepatypa npoyBou-HOM [TpuaM-
BOJIbI Ha BBIXOJIE U3 OXJIaIUTEIS top °C 40 MaeM
TIPOTYBKH
31.TemnepaTypa BoAbl Ha BBIXOJIE ty °C 104 1o 3apanuto
U3 Jea’paTopa
32.Y nenbHbI 00bEM BOJIBI B JI71st >KUIbIX
CHCTEME TEILIOCHAOKEHUS Oener T/MBT 50 3JaHUNR
33.Pacxox mapa Ha TEXHO- Diex T/4 12 ITo 3amanuro
JIOTUIECKUE HYXJIbI

O®OPMJUIEHUE KYPCOBOI'O ITPOEKTA
B PI'P BXOasT pac4eTHO-TIOSICHUTENbHAS 3aIMUCKa U TpaduyecKas 4acThb.
Pacuemno-nosicnumenvnas 3anucka A0KHA OBITH HamUCcaHa B COOTBETCTBUU C IpaBHIIAMHU
opopmiieHHsT Pa30OpPUYMBBIM TIOYEPKOM. B KOHIlE 3amMCKH MPUBOAMTCS CIUCOK JIUTEPATypHI,



HCIIOJIb30BAHHOM IIpU BBIIIOJIHCHUU IIPOCKTA. Cchiku Ha JIMTCPATYPHBIC HUCTOYHUKH OANOTCA B
TEKCTe (B KBaJPaTHBIX CKOOKAaX MPHUBOJAATCS HOMEpPA UCTOUYHUKOB, COOTBETCTBYIOIIME HOMEPAM B
CIIMCKE PEKOMEHAYEMOM JIUTEPATYPBI).

B Hayane pacyeTHO-NIOSICHUTENbHOM 3alMCKU JIOJDKHBI OBITh ITOMEIIEHbl THUTYJbHBIM JIUCT
YCTaHOBJIEHHOT'O 00pa3Lia, OIJIaBICHUE, MICXOAHbIEC JaHHBIE IS BHIIOJIHEHUS KypCOBOIO IIPOEKTA.

Pacuer TeminoBoil cXeMbl MO3BOJSET ONPEAEIUTh CYMMapHYIO TEIUIONPOU3BOIUTEIBHOCTD
KOTEJIbHON YCTAaHOBKHM MPHU HECKOIBKUX pexkumax ee padorbl. CoriacHo [1] pacueT TermaoBbIX
CXEM JIOJKEH BBIIIOJIHATHCS AJIs TPEX XapaKTEPHBIX PEKUMOB:

1) MakcMManabHO-3UMHETO — MPU CpeaHEHl TeMmIiepaType Hapy»KHOro BO3/ayXa B HauboJee
XOJIOJIHYIO MATUIHEBKY (pacyeTHbIN), tys;

2) naubosee XOJOAHOIO Mecslia — IMPU CpPelHEN TemIepaType HapyKHOro BO31yXa B
HauOoJiee XOJ0IHBINA MeCHIL, tyx,

3) neTHero — Mpu pacyeTHOM TeMIiepaType Hapy>KHOTO BO3/1yXa TEIUIOro Nepruoa.

JUia pacueta B KypCOBOM IIPOEKTE IIpeAJiaraeTcsi NIpHUHLMIIMAIbHAS TEIUIOBas CXema
KOTEJIbHOH C MaporeHepaTopaMu AJisl 3aKPhITON CHCTEMBI TerlocHa0xenus (puc.1).

[Tap u3 xotna 1 mocrymaeT Ha peyKIIMOHHO-OXIaAUTeNbHYI0 ycTaHoBKY (POY) 2, re
CHU)KAETCs ero JaBlieHue U TeMiieparypa. OCHOBHasI 4acTh Mapa UCTIOJIb3yeTcs Ha
IIPOM3BOJICTBEHHbIC HYX /bl 13, a YacTh mojaercsd Ha IMapOBOJSHBIE IOJOTPEBATENIN
ceTeBoM
BOJBI 9, OTKy/la OHA HaIpaBIISIETCd B 3aKPBITYIO CHUCTEMY TEIUIOBBIX ceTel 14.

s e

Puc.1 IIpunimnuansHas TEIIOBask CXeMa OTOMUTENIbHO-IIPOU3BOJCTBEHHON KOTEIbHOM:
1 — maposoii kotén; 2 — POVY; 3 — neaspatop; 4 — oXJIaAUTENb BBINIApa; 5 — MUTATEIbHBIA HACOC;
6 — mogorpeBaresb ChIpOi BOJBI; 7 — OX-
JaauTeNb TPONYBOYHOM BOABI; 8 —  cemaparop HENpephIBHOW NpPOAYBKH; 9 — ceTeBoi
noaorpesatenb; 10 — Hacoc  cereBor BoAabl; 11 — Hacoc moanmuTOuYHBIN; 12 — Hacoc chIpoi
BOJBI, 13 — moTpeOuTenh TEXHOJIOTHYECKOTO Tapa; 14 — moTpeOuTenu ceTeBoil BOJBI, 15 —
KOHJICHCATHBIM HACOC

Konnencar ot motpebuTteneii u mojaorpeBaTesiei ceTeBor BOJALI MoAaeTcs B Aeadparop 3. U3
Jlea’paropa NHUTaTellbHAas BOJAA IMOAAETCS MNHUTATEJbHBIM HAcCOCOM 5 B MapoBOM KOTeNl U
MOAMUTOYHBIM HacocoM 11 — B 0OpaTHYI0 MarucTpayib ceTeBoil Bojbl. Chipas Boja Hacocom 12
MoJIaeTcsl B MOJOrpeBarenb 6, aanee BoJa MPOXOAUT XMMBOJA0OYHCTKY (XBO), oxmaautens
HETPEPBIBHOW MPOYBKHU 7, OXJIAAUTENb BbINapa 4 U nocrymnaer B neasparop 3. [ns mogorpesa
BOJIbl B Jiea’paTrope IO TEMIEepPaTypbl KUIEHHUS HCHOJb3YeTCS PEeAyLHUPOBAHHBIN Map U BhINAp
HETPEPHIBHON MPOYBKH M3 cemaparopa 8§, KOTOpPhIE MOAAIOTCA B 0aK-aKKyMyJISATOp Jea’dpaTopa
MOJI YPOBEHb BOJBI. 3arps3HEHHBIN KOHJEHCAT TOocie TerIo0OMEeHHUKOB 4 u 7 nanee He
WCIIONTB3YETCS M COpaChIBAETCS B IPEHAXK.



B TekcTe mosCHUTENbHOM 3alMCKH MOMEIIAIOTCS cienyronre rpaduku U CXEMbl: pacueTHas
cXeMa IJIaBHOW BETBHM CHCTEMBI FOPSYEro BOAOCHA0XKEHHs MUKpOpaiioHa ¢ yKa3aHHEM HOMEPOB
Y4acTKOB, UX JJUH M PacXoJ0B TEIJIOHOCUTelNs; npuHiunuansHas cxema LTI cyrounsrit
rpaduk pacxoja Temjia Ha ropsuee BOAOCHAOKEHHE; MHTETPAIbHBIA IpadHK pacxoja Terja Ha
ropsiuee BOJOCHAaOKEeHME; TpaUKU pPEeryJupoBaHUsS OTIYCKa TEIUIOThI; TpaduKU pacxoaoB
TETUIOHOCHUTEJISI; pacueTHasl CXeMa TEIUIOBOW CeTH; Mbe30METPUUYECKHH IrpaduK.

I'pagpuueckas vactb MpoeKTa BBHIOIHSIETCA Ha JIBYX jucrax Oymaru ¢opmata Al. ['paduueckoe
U300paKeHNE MPOEKINH, O0O03HAYCHUs, MIPUQPTHI JOJDKHBI OBITh BBIMOJHEHBI IO TPaBUIIAM
opopmiieHHsI CTpoUTENbHBIX 4epTexeil B coorBerctBuM ¢ ['OCT 21.605-82 «Cetn TemioBbie
(TeruioMexaHUUYEeCKas YacTh)».

['paduueckas yacTh BKIIIOYAET B ceOsl:

1) mIa" TUTIOBOTO dTa)ka C HAHECEHUEM CTOSIKOB, Pa3BOJKHU M BOJIOPa30OPHBIX IPHOOPOB.

2) 1iaH TOABaJa WIM 4YepJaka 3[aHUs C HAHECEHHWEM pa3BOASIIUX U HUPKYISIIIMOHHBIX
TpyOOIIPOBOJIOB, BBOJa TPYOONPOBOJOB TOPSIUEr0 BOJOCHAOKEHHSI M YKa3aHHUEM JHAMETPOB
YYaCTKOB.

3) aKCOHOMETPHYECKYI0 CXEMY TPYOOIPOBOJOB CHCTEMBI TOPSIYETO BOJOCHAOKEHUS 3/aHUS C
yKa3aHHMEeM HOMEPOB yYaCTKOB, IMAMETPOB TPYO U HOMEPOB CTOSIKOB;

4) reHepaIbHBIN TUTAH TEIUIOBBIX CETEH;

5) MOHTQXKHYIO CXEMY TEIUIOBOM CEeTH;

6) poA0IBHBIN PO TETIJIOBOM CETH;

7) pa3pes 1o KaHaiy;

8) aKCOHOMETPUYECKYIO CXEMY, TUIaH U Pa3pe3 TEIJIOBOM KaMephl.

PACYHETHO-IOACHUTEJIbBHASA 3AIIMCKA
2.3. PacueTt TemyioBoii cxeMbl KOTE€JIbHOM C MAPOBLIMU KOTJIAMH

OTnyck mapa TeXHOJOTUYECKHM MOTPEOUTENSIM YacTO MIPOU3ZBOJUTCS OT KOTEIbHBIX,
Ha3bIBAEMBIX MPOU3BOJICTBEHHBIMU. JTH KOTEJIbHBIE OOBIYHO BHIPA0ATHIBAIOT HACBIIIEHHBIN HIIN
cmabo meperperbli map ¢ gaBienuem Ao 1,4 wumm 2,4 Mlla. Ilap wucnonb3yercs
TEXHOJIOTHYECKUMHU TOTPEOUTENSIMU U B HEOOJBIIIOM KOJUYECTBE — HA MPUTOTOBJICHUE TOPSTUEH
BOJBI, HaIMpaBIsIeMOH B CHCTeMYy TeIjiocHaOxkeHus. [IpuroroBrneHue ropsyeil BOJIBI
MPOU3BOJUTCS B CETEBBIX IOJOTPEBATENIAX, YCTaHABIMBAeMbIX B KoTelnbHOH. CereBbie
MOJOrPEeBATENIM  BKIIOUAIOTCS TocienoBaTenbHo. [lepBblid mojgorpeBarenb MO XOAy Mapa
SBJISIETCSI TIAPOBOJISIHBIM TEIJIOOMEHHBIM aIlllapaToM, a BTOPOM — BOJOBOASHBIM. CeTeBbIe
MOJIOTpEBaTENIN 00ECIIEYNBAIOT OTIYCK TEIUIOTHI Ha HYXK/IbI OTOTICHUS, BEHTHIISILIUA U TOPSYETO
BOJIOCHA0KEHUS B 3aKPHITOM CUCTEME TETIJIOCHAOKEHMUSI.

JI7is 3aKpBITBIX CHUCTEM TEIIOCHAOXKEHHS BBHUJIY MaJlOTO pacxojia MOAMUTOYHOM
BOJIbI HMCIOJIb3yeTCS OOIIMU J1ea’spaTop Il MPUTOTOB-JICHUS MHUTATEILHOW WU TOJIMUATOYHOM
BOJIBI. J[J151 OTKPBITHIX CUCTEM TETIOCHA0KEHHSI pAcXOJ] MOAMUTOYHON BOIBI MOKET OBITh 3HAYH-
TEJTbHBIM, MOATOMY B KOTEIBHBIX HEOOXOIWMO YCTAaHABIMBATH J[BAa Jea’paropa: OIWUH s
MPUTOTOBJIEHUS TUTATEIBHOU BOJIbI, IPYrOM —[TOAIUTOYHON BOABI.

B koTenbHBIX ¢ MapOBBIMU KOTJIaMH, KaK MPaBHJIO, YCTAHABIMBAIOTCS J1€adpaTOpbl
aTMochepHOro Turma.

Jns  TEeXHONOTHMYECKHX TMOTpeOuTeNeld, HCHOMB3YyIIMMUX map 0osee HUZKOTO
JABJICHUS] TI0O CPAaBHEHUIO C BBIPAOATBIBAEMBIM KOTJOArperaramu, W IJii COOCTBEHHBIX HYXII
KOTEJFHON TpelycMaTpUBAETCSl PEAYKIIMOHHAS YCTAaHOBKA JJIsi CHWDKEHUS JaBlieHus mapa PY
WM PEeyKUHOHHO-OXJIaIUTENbHAs YCTAHOBKA JIJIi CHUKEHUS JaBJICHUS U TeMIEepaTyphl mapa
POY.

[Ipu pacueTe TEIIIOBO CXEeMBbl KOTETIBHOW C TMapoBBIMH KOoTiamu (cM. puc. 1)
HEO0XO0IUMO ONPEJENIUTh CIEAYIOIINE TapaMeTPhl:

1. Temmeparypa Bo3/yXa BHYTPH OTAIUIMBAEMBIX JKHIBIX 30aHui ty, °C:

JUIS MAKCUMAJIBHO-3UMHETO PEeKUMa

tP=1t,, = 18;



°C:

10

JUTSL pe)KMa HanOoJiee X0JIOAHOTO MecsIa

8-t
tB: tBO_ (tBO_tBu) 8—tz6 =

2. OTHOCUTEIIBHEIN pacxoq TCIJIOTHI HAa OTOINNICHHUE XXUJIbIX 3a-

HUN Q. :

JJIL MaKCHMAJIbHO-3UMHET0 PEKUMa
Q= 1;

JUIsl pesKuMa Hanboliee XOJI0AHOro Mecsana

@: 1- 26 t,-t, 26 _
116q)t,, -t 116q

3. TemmiepaTypa ceTeBol BOJbI B IMOaroMel TMHUU 31, °C:
JUTSI MAKCUMAJIbHO-3UMHETO PEKUMa

=
JUTS pexXrMa HarnboJiee X0JI0JHOTO Mecsla
7 =8t (- t)( Q)+ (87 - 91)Qr =
JUISI JIETHETO pexuMa
7, =100=
4. TemmepaTypa CETEBOU BOJBI B OOPATHOW JIMHUU ITOCJIC CHC-TEMbI OTOIUICHHS 37, ,

JUISl MAKCUMAJIbHO-3UMHETO PeXUMa
P =
20
JUTSL peKuMa Han0oJiee XOJIOJAHOTo Mecsia
P = p p K —
820_ 81_ (Sl +320)Q0 -
JUISL IETHETO pekuma
15, =30.
5. Pacxon TemsnoTel Ha OTOIJIEHUE KWIIBIX 34aHUM kuiMaccuBa Q) , MBT:
JUIS MAKCUMAJIbHO-3UMHETO PEXUMA
QM=1,16-10° Fy =
JUTSl peKuMa HanboJiee X0JI0AHOTO MecsIa
Qr=Qr - Qi*=
6. PacxoJ1 TeMI0THI Ha OTOIUIEHHE OOIIECTBEHHBIX 3/1aHui Q) ,

MBT:
JIA MAaKCUMAJIBHO-3UMHEI'O pemHMa

QI =0,25Q7"=
JUIS pekrMa HauboJsiee X0JI0IHOTO MecsIa
tB - tHX
Qu=Qr ™=
th - tH6
7. Pacxo/ TeTI0Thl Ha BEHTUISIIIMIO OOIIECTBEHHBIX 3/1aHu kuiI-maccuBa Q, , MBT:
JUIS MAKCUMAJTBHO-3UMHETO PEeKUMa
p _ p)K —
QB - 071 Qo -
JUI pekrMa HanboJiee X0JI0JHOTO MecsIla
Q=Qr =
B B

th - tH6
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8. Pacxoz[ TCIJIOTHI HA OTOIIJICHHUE U BEHTUIIALITUIO OGLGKTOB nmpom-
npeanpuatuii Q.. , MBT:
JUTSL MAKCUMAaJIbHO-3UMHETO PeXXUMa

(1:: 211676 Zqoivi(tsi _tH6 )+Zq3ivi(t3i _tHG) =
i=1 i=1

AJId peKruMa HanOoJIee X0I0JHOI'0 MECsIa

Q:B = 1’16 e Z qoiVi (tBi - tHX ) + z qBiVi (tBi - tr—rx )
i=1 i=1

OB ?

9. Pacxop TemoTel Ha ropsiuee BojjocHabkeHue xunmaccusa (cpennui) QF, MBT:

AJI1 MAKCUMAJIBHO-3UMHETO PCKUMA U PCIKUMaA Hauoboee X0JIOA-HOT0 MEcCia1a

u 25)(t,. ., —t
Q:§=1,2‘ 10_6 (qu + )( r.cp x3) p.C:

24 -3,6-1000

JJI1 JICTHCTO PCXKUMa

Qcp.n =0°p tF-Cp X1 _
I'B B
t.., -t

r.cp X3

10. MakcuMalIbHBIN Pacxoj] TEIUIOTHI Ha ropsiuee BogocHabkenue Q™ , MBT:
JUIS. MAKCUMAJIBHO-3MMHETO PEXKUMA B PeKUMa HanOoJiee X0JI01-HOro MecsIia

Qmax = K Qcp —
AJIg JIETHETO peKUMa
Qmax =K Qcp I —

11. Texnonornueckoe Teronorpediaenue Q.. , MBT:

TEX ?

IS BCEX TPEX PEKUMOB
Qrex= 0,278 Dyex(iy —i))K, -10 %=

12. OOmee TermonoTpediieHne Ha OTOIJICHWE, BEHTWIAIHIO U Topsdee
BojocHaOkenue Q, MBrT:

JUISl MAaKCUMAJIbHO-3MMHETO PEXKHMA
QP =Q" +Q" +Q, +Qg, +QL" =
JUIS pEKUMA HauboJIee XOIOIHOTO MECSIIA
Q=Q; +Qg +Q, +Q, + Q" =
JUTSL JIETHETO PEKUMA

Q Qmax_

13. TemnepaTypa ceTeBoil BOJBI MOCIe BOJAOHArpeBaTeIei ropsiuero BoJOCHa0KeHHUS
JKUJIMaccuBa T, °C:

I MAKCUMAJIbBHO-3UMHET'O PEIKUMaA
P _.D
T) — Ty, —90

=31/t -1 .
_55 1 2rB

TP
In
‘521"1; -5
AJId peKruma HaI/I6OJ'Iee XOJOAHOTO MEecdana
T, =T, —50 —
1 2r8 :3,1 T Ty,
n T, —95
Tors -5
AJIg JIETHETO peKUMa
15, = 30.
14 PaCXOI[ ceTeBOn BOAbBI HAa OTOIIJICHUC XWJIbIX 3,[[3.HPII>1
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GY, T/u:
JUTSE MAKCUMAaTbHO-3UMHETO PEXKUMa
G* = 36Q0%-10° _
o
(T = 15,)
JUIS peKUMa HauboJIee XOJI0IHOTO MecsIa
3
G — 36Q, 10" _
o
(1 —Tp)

15. Pacxon ceTeBoil BO/bI Ha OTOILIEHHUE OOIIECTBEHHBIX 31aHUI G, , T/4:

I MAKCUMAJIbHO-3UMHET O pe)KI/IMa
po 3
oo _ 36Q0°10° _
o

p_ D
c(ty —15,)
JUTSL pe)KMa HanboJiee X0JIOAHOTO MecsIa
3
o 36Q010° _
o=t xo — =
C(Tl - 120)

16. Pacxop ceTeBoil BO/Ibl Ha BEHTWISILIUIO OOILIECTBEHHBIX 3/1aHUN G ,1/4:
JUIS MAKCUMAJIbHO-3UMHETO peXuma
_36Q7-10° _

c(t] —15,)

po

AJId peKruMa HaI/I6OHee XOJOAHOT'O MEcsLa
~36Q, 10% _
C(Tl - TZ())

17. Pacxop ceTeBoi BO/IbI Ha OTOIJICHUE U BEHTHIISAIMIO IPOMBIIIUICHHBIX 31aHui G, ,T/4:

GO

B

JJIs1 MAKCUMAJIbHO-3UMHET O pe)KI/IMa
36Q7" -10° _

p _ B

o
Coo(rf-1h,)

JUJISL pe)KI/IMa HaI/I6OJ'Iee XOJIOAHOI'O MEcsLa
- 36Qr-10° _
(1 —Ty)

18. Pacxoz ceTeBoif BOIbI Ha ropsiuee BOJOCHAOXKEHHE XKUIIBbIX 31aHuil G, T/4:

TB %

OB

I MAKCUMAJIBHO-3UMHET'O PEIKUMaA
max 3
G? 2—3’6Q“’ 10 =
P P
(1] —Tom)
AJId peKuMa Hanoboee XOJOJHOTO MEcCsIa
_36Q0™ -10° _
C(Tl - TZFB)
AJIg JIETHETO peKUMa
max 3
a 3,60 -10° _

B

B

I'B
™ £(100 — 30)
19. O6uwmit pacxon cereBoit Boabl G, T/4:
JJIs1 MAKCUMAJIbHO-3UMHET O PCKHNMaA
P _ DX po po pn P —
GP =G +G” +G) +G) +Ql =
JUTSL peKrMa HauboJee X0JIOHOTO MecsIa
K o o i [
G=G)+G, +G, +G_, +Q,,=
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JUTS1 JIETHETO pexuMa
I _ A1 —
G"'=G,=
20. TemmiepaTypa ceTeBOM BOAbI Ha BXOJE B KOTEJIBHYIO 1, ,°C:
JUISl MAKCUMAJIBHO-3UMHETO PEKUMA
3
i 36Q70°
2710 G .
P C
JUISL peKrMa HauboJjiee X0JI0AHOTO MecsIa
. _36Q:10° _
2 1 G.-c
JUIS1 JIETHETO peKruMa
1, =30.
21. O0BéM ceTeBoii BOIIBI B CUCTEME TeIUIOCHAOKeHus G
JUISl MAKCUMAJIBHO-3UMHETO PEKUMA
p — pP=
Gcm:T - qCVICTQ -
JUTSL p&KMMa HauboJIee XOJI0THOTO MecsIIa
GCI/[CT = qCI/lCTQ =
JUISL JIETHETO pexuMa
b _ ) -
GCMCT - qCMCTQ -
22. Pacxo/ TMOANMTOYHOM BOJIBI HA BOCIIOJIHEHUE YTEUEK B Teocucreme G, /4.

/q:

CHUCT ’T

AJI1 MAKCUMAJIbHO-3UMHET O PCIKMMaA

o _075 0, —
yT 100 cucr
A peKUMa HanoOoJee XOJIOAHOI'O Mecsa
0,75
G =—1— =
yT 100 QCI/[CT
AJIg JIETHETO peKUMa
0,75
GJ'[ — 1 J =
yT 100 QCHCT

23. KoanuecTBo 00paTHOM ceTeBoii Bosbl G g, ,T/4:

00p »
JJIs1 MAKCUMAJIbHO-3UMHET O pemHMa
Go6p =G’ - G}I/)T =
IJId peKMa Hanboee XOJOAHOT'O MEcsIa
Go6p =G _Gy'r =
AJIsL JIETHETO peKUMa
Gy, =G" =G/, =
24. Pacxoj napa Ha MOoJ0TpeB ceTeBOU BOJIBI Dy, T/U:
AJII MAKCUMAJIbHO-3UMHETO PCIKUMaA
3600Q° +Gy et —t,) _
(i —ct;)0,98
IJId peKMa Hauboee XOJOAHOT'O MEecsaIa
. 3600Q +G,c(t, —t,) _
0 (i —ct,)0,98
AJI1 JICTHETO peKrMa
. 3600Q" +Gyie(y —t,) _
° (i —ct;)0,98
25. KonnuectBO KOHACHCATa OT MOA0IrpeBaTCIIA

p
6
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cereBoit BOAbI Gy , T/4:
JUISL MAaKCUMAaJIbHO-3UMHETO pPEXUMA
P _ P =
G6 - D6 -
JUTSL pe)KMMa Han0oJIee X0JIOHOTO MecsIia
G; =D; =
JUIS JIETHETO peKuma
I ) q—
6 — D6 -
26. [TapoBast Harpy3Ka Ha KOTEIbHYIO 0e3 yuéTa COOCTBEHHBIX
uyxn D, 1/4:
JUISL MAaKCUMAaJIbHO-3UMHETO PEXUMA
p_ p —
D’ =D, +D{ +D,,, =
JUTSL pe)KMa HauOoJIee X0JIOAHOTO MecsIia
D = DTex + D6 + DMa3 =
JUIS JIETHETO PeKuMa
I _ J p—
D"=D,,+D; +D,,, =

27. KonmuecTBO KOHIEHCATa, BO3BPAIIAeMOT0 ¢ Tpou3BoaAcTBa G, , T/4:

TEX 9
JUTSL BCEX PEKUMOB
GTeX = KB : DTeX =
28. KonnuecTBo mpoyBOYHOM BoAbI G, , T/4:

mp ?

I MAKCUMAJIbHO-3UMHECTO PCKUMaA

100
A peKUMa HaI/I6OHee XOJIOAHOIo MecsLa

GH = i D =

P 100

JJIs1 JIETHET O pe>KI/IMa
1 p ) -
-_F pi=

100

29. KonnuecTBo napa Ha BBIXOJIE U3 cenapaTopa HempepbIBHOM NpoayBku D, , T/4:

l'lp’

AJII MAKCUMAJIbHO-3UMHET O PCKNMa
i =i
P _P x 3
D“P - Gﬂp irr_ ir

3 3

JUTSL peKrMa HauboJee X0JIOAHOTO MecsIa

i —i

— K 3 =

Dﬂ'p _GlTp iu ir -
37 3

AJI1 JICTHETO peKMa

i —i
P I Tk 3 =
an_an in_i/

;1
30. KonnuecTBO nMpoJyBOYHOM BO/IBI HAa BBIXOJIE U3 CeNapaTopa HEMPEPbIBHOM
nponysku D, 1/4:
JUIS MaKCUMaJIbHO-3UMHETO peKuMa
Dy =Gh —-Dp =
JUIsL peXuMa HanOoJee XOJI0JHOTO MecsIa
D., =G,,~D,,=

AJIs1 JIETHETO peKrMa



31. BuyrpukorenbHbie notepu mapa D

15

D/’ =G? -D} =

noT

JJIs1 MAKCUMAaJIbHO-3UMHET 0O PEXKHNMa

DP =0002DF =

, T/4

AT peKruma HauoOoee XO0JIOJHOI'O MECiIa

D,,, =0002D =

AJId JICTHCTO pCKUMa

32. KonuuecTBo BOABI Ha BBIXOJIE U3 AeadpaTopaG, , T/4:

D =0002D" =

AJI1 MAaKCUMAJIbHO-3UMHETO PCIKMMaA

G’ =D’ +G! +G! =

AJId peKrMa HanboJjee XOJOJHOI'O MECAa1la

G,=D+G,, +G,,=

AJIg JICTHCTO peKMa

G, =D"+G,, +G;, =

33. Bemmap u3 geasparopaD,,  , T/4:
JUI MAaKCUMaJIbHO-3UMHETO peKuMa

DP,, =0,002GP =

A peKUMa HauoOonee XOJIOAHOIo MEcCiana

D,,, =0002G, =

AJIg JICTHCTO peKMa

34. KonnuecTBO yMAr4€HHOM BOJIbI, IOCTYyMAOUIEH B AeaspaTop, G

D?,, =0002G’ =

AJII MAKCUMAJIbBHO-3UMHET O PCKUMaA
) 'p p p
G, =(D,, -G, )+G?®+DP +D

XBO

p 10T BBIIT

JUTSL peKrMa HauboJee X0JIOAHOTO MecsIa

GXBO = (DTCX _GTCX ) + Gl{rp + Dl'[OT + D

JJIA JICTHETO

G)J:BO = (DTex - Gmex) + Glgg + DrJ:OT +Dj,

35. Konm4ecTBO ChIpO BOJIBI, TOCTYIIAIOIICH HA XUMBOJIOOUUCTKY, G

BBIIT

pexxuMa

BbIIT

JJIs1 MAKCUMAJIbHO-3UMHET O pemHMa
P _ p =
GP =12G

XBO

+G,, + D,

J
+Gy, + Dy

JUTSL peKrMa HauboJee X0JIOAHOTO MecsIa
GCB = l’ZGXBO =

AJI1 JICTHETO peKrMa
G, =12G;, =
36. Pacxox mapa ais mogorpesa Chlpoii Bojibl D, , T/4:
AJII MAKCUMAJIbHO-3UMHET O PCIKMMaA

Dp _ G(I)JB (tx _tx3)c -

0,98(i} — i)

JUTSL peKMMa HauboJee X0JIOHOTO MecsIa

C

— GCB (tx _tX3 )C =
0,98(i2 — i})

P —_
+GyT +D,,, =

XBO ?

CB 2

T/4:

T/4:
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JUTSL IETHETO PeXUMa
I
— GCB (tX - tXJ'I )C -
e S ————
098(i; —iy)
37. KonnyecTBO KOHAEHCATa OT MoJ0orpeBaresneii colpoi Boabl G, ,T/4:
JUIS MAKCUMAJIBHO-3UMHETO PEeKUMa
P _ p =
Gc - Dc -
JUTSL peKMMa HauOoJee X0JI0HOTO MecsIa
G, =D, =
JUIS JIETHETO PeKrUMa
I _ 1 —
Gc - Dc -
38. CymmapHbIii TOTOK BOJBI, TOCTYMAOLICH B Aeaspartop, Gy ,1/4:
JUTSL BCEX PEKUMOB
Gy = G;+G,, +G,,, +C. + Dy = Do =

BBIT

I

39. Temmneparypa yMAru€HHOM BOJIbI HA BBIXOJIE U3 OXJIAIUTEINS IPOTyBOYHOM
BoxbIt, ,°C:
JUTSL BCEX PEKUMOB
1 M
an (i3 — ctnp) _
7 4 tx =
G, -C

XBO

t; =

40. TemmiepaTypa yMST4EHHOU BOJIbI, TOCTYIAIOMICH B I€a3paTop U3 OXJIaAUTEIsS
BbINapa, t,,°C
JUTSL BCEX PEKUMOB
H H
t. = MH =
6 5
G,,, C

XBO

41. Cpennsist Temreparypa BOABI, MOCTYMAOLICH B aeasparop, t , °C:

JUIsl BCEX PEXKUMOB
Gels + Grextin + Crpols + Gty + Dty = Dyt

pis TEX “KIT XBO BBIIT T

cp
GZ
42. Pacxon mapa Ha geasparop, D, 1/4:

JUIS BCEX PEKUMOB
i” —ct}
Dil: a ; H Cp-r =
098(iy 1))
43. [TapoBast Harpy3ka Ha KOTenbHYyI0 D', 1/4:
JUISL BCEX PEKUMOB

D'=D+D,+D,=

44. BHyTpuKOTeNbHbIE TOTEpU napa D

’
ToT 2

T/4:
JUTSL BCEX PEKUMOB
DlrIOT = D, 0,02 =
1-0,02

45. CymmapHas mapoBasi Harpy3ka Ha Teruiorenepartopsl D, ,1/4:

cym ?
JUISL BCEX PEXKUMOB
Doy = D'+D, =
46. KonnyecTBO NpoayBOYHOMN BOJIBI, IOCTYNAOIIEH B CEMTAPAaTOP HENPEPBIBHOU
npoayBku, G, ,1/4:
JUISL BCEX PEXKUMOB

Y -
G =" p_ =
®o100 ™
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47. KonuecTBo napa Ha BbIX0/ie W3 cenaparopa D, 1/4:
JUIs BCEX PEKUMOB

B i

I

’ ’

_|3 —
—jp
3

D!

HA
3

48. KonmyecTBO MpoAyBOYHOM BOJIBI HA BBIXOJIE U3 CENapaTopa HEMPEPHIBHON MPOAYBKH
T/4:

np >
IJId BCEX PCIKUMOB
G.,=G,, D}, =

49. KonmnyecTBO BOJIBI HA MTUTAHUE TEIUIOTeHEpPaTopoB G, T/4:

JUJIS1 BCEX PEKUMOB
Grm'r = DcyM + an =
50. KonuuecTBo BOJbI Ha BBIXOJE M3 Aeadparopa G, ,1/4:
JUISl BCEX PEKUMOB
G,=G,, +G,,
51. Beimap u3 geaspatopa D
JUUISL BCEX PEKUMOB
D,,, =0,002G, =

BbIIT

T/4:

BBIII

52. KonnuecTBo yMAT4€HHOHN BOJIBI, MOCTYIAOLIEH B easparop, G, ,T/4:
JUISL BCEX PEKUMOB
50 = (Drex =Gree) + Gy + Digy + Dy + Gy + D, =
53. KonuecTBo ChIpoii BO/IBI, MOCTYMAOUICH HA XUMBOJOOUUCTKY, G, , T/4:
JUISL BCEX PEXKUMOB
GCB = 1’2Gxno =
54. Pacxon napa s noarpesa cbipoit Boas! D, ,T/4:
JUISL BCEX PEKUMOB
_ (-t )
¢ 098(ir-i)
55. KonnuecTBo KOHAEHcaTa OT IMojorpemareneid cblpoil Bousl G, T/4:

JUISL BCEX PEKUMOB G, =D, =
56. CymMmmapHBIi IOTOK, NOCTYNAOLIMH B IeadpaTop (Kpome rperouiero napa), G, , 1/4:

JUTSI BCEX PEKHUMOB

GZ = G6 + GTex + GXBO + Gc + Dn'p - DBLII’I =
57. lonsa o6paboTaHHOM BOABI B MUTATEIHHON Ol
JUTSL BCEX PEKUMOB

Gs+G,

G

AT

58. Temmeparypa yMAT4€HHOM BOJBI HA BBIXOJE U3 OXJIAJUTENS POAYBOYHOM BOIHI t;

TCX ==

Oos = 1-

oC:
I BCEX PCIKUMOB

G, (i
t=t +——| 32—t _|=
° b GXBO[C npj

59. Temneparypa yMsIru€HHON BOJbI, TOCTYIAIOIIEH B JIeaspaTop U3 OXJIaIUTENs
BbINapa, t;,°C:
JUJISL BCEX PEKUMOB
ty =t + Som (i)
G c

XBO
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60. Cpennsis Temneparypa BOJibl, IOCTYIAOIIEN B aeadparop, tj,,°C:

JUISL BCEX PEKUMOB
Ggts + Gextin T Crpols + Gty + Dty = Dyt

I TEX "KII XBO BBIIT™ I —

cp
Gy
61. Pacxon mapa na neasparop D, ,1/u:

JUTSL BCEX PEKUMOB
i’ —c-t2
DZl = GI[ % =
0,98(i; —i)
62. [1apoBas Harpy3ka Ha KOTenbpHYI0O D', T/4:
JUTSL BCEX PEKUMOB
D'=D+D,+D,=
63. BuyTpukoTensHble motepu napa D, ., T/4:
JUISL BCEX PEKUMOB

b - 002 _
1-0,002
64. CymmapHas apoBasi Harpy3ka Ha KotenbHyro D, ,1/4:

JUTSL BCEX PEKUMOB
DcyM =D'+D,, =
65. Tun u maponpou3BOAUTEIBHOCTD KOTa Dy ,1/4:
10 3aJJaHUIO0 MPEINo aBaTelIs
66. KonnvecTBo paboTarOIMX KOTIOB N, IMIT.:

JUISL BCEX PEKUMOB
D

cyM _
D

K

n=

[To oxoHYaHHMM pacyeTa TEIIOBOH CXEMBbl MPOM3BOIUM PACUET KOJUYECTBA KOTIIOB,
yCTaHaBJIMBaeMbIX B KoTenbHOH. B coorBerctBum ¢ TpeboBanusmu CHull komudectBo
YCTaHOBJICHHBIX B KOTEJIHHON KOTJIOB JOJKHO OOECTIEYHTD:

1) MakcUMalbHYIO OTPEOHOCTD B TEIJIOTE (TIEPBBII PEXUM);

2) B ciayyae OTKa3a OJHOTO M3 palbOoTalolMX KOTJIOB (MPU YCTaHOBKE KOTJIOB C
pa3HoOli MPOW3BOAMTENBHOCTHIO — MPH OTKa3€ KOTJIA C MAKCHMAaJIbHON MPOU3BOAUTEILHOCTHIO)
OCTaBIINECS KOTJIBI (BTOPOIl peXUM).

Takum 00pa3oM, KOJMYECTBO YCTAaHABIMBAEMBIX KOTJIIOB JIOJDKHO BBIOMPATHCS II0
HEPBOMY DPEXHMY C OKpYIJIEHHEM B OOJbIIYI0 CTOPOHY, a €CIM BO BTOPOM pexume (mpu
OKPYTJICHUU B OOJIBIIYIO CTOPOHY) TpeOyeTcs TaKkoe K€ KOJUYECTBO KOTJIOB, KaK B IMEPBOM
peKuMe, TO ClIe[lyeT YCTaHaBIMBATh Ha OJMH KOTEN OOJIbIle.

3. BOAOIIOAI'OTOBKA
3.1. ®U3UKO-XUMHUUYECKHE CBOMCTBA BOIBI
Jl1st BogocHa0KeHUs KOTENBHBIX UCIONIBb3YETCs MPUPOIHAsi(ChIpast) BOA.
Hcrounnkamu ChIpoi BOJIBI SIBIISIFOTCSI PEKH, 03€pa, BOJIOEMBI, apPTE3UAHCKUE CKBAKUHBI U JIP.
[Tpu paboTe KOTETBHBIX BOJIA PACXOyeTCsl Ha BOCIIOTHEHHE MTOTEPh B BUE Mapa U KOHJEHcaTa y
MIPOMBINIUICHHBIX TOTPEOUTENEH, Ha COOCTBEHHBIE HYXK/IbI KOTEIIBHOW, HAa BOJOCHA0XKEHUE,
OTOIUIEHUE Y BEHTUJISILIMIO )KWJIBIX U IPOMBIIUIEHHBIX 34aHUi. [{J11 BOCIIOJIHEHUS ITOTEPD BOJIBI
Yanie BCero BoJia MoJaéTcsi U3 ropoJICKOTO BOJIOIIPOBOAA.

[lepen ucnonb3zoBaHWEeM BOJABI B KOTJIaxX MpoBOAUTCS €€ ouncTka. Kak mpaBuio, B
KOTEIBHBIX uUMeeTcs Iex xuMBogoouuctku (XBO). Boma nns muTaHus KoOTia Ha3bIBaeTCS
MATATENBHON M IMOCTYIIAET OHA B KOTEN M3 JAeadparopa. Boxa, KoTopass HAXOIUTCSI B KOHTYpPE
KOTJIa, Ha3bIBACTCS KOTIIOBOM.

[Ipy wWcmonb30BaHWM B KOTEIBHBIX YCTAaHOBKAX MPUPOTHOW BOABI HEOOXOAMMO
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3HaTh IIOKa3aTenu KauyecTBa BOAbl. CoCTaB BOJBI CHJIBHO pa3iU4aeTcs B 3aBUCUMOCTU OT
UCTOYHUKA, M3 KOTOpOro oHa 3abupaercsi. B cwlpoil Boje Bceraa coiepkarcs pas3linyHble
npuMecH. YacTh 3TUX MpUMecell MOKET ObITh pacTBOpEHa B BOZE, HAIIpUMEpP IOBApPEHHAs COJIb,
COJIM KaJblusi U Maruusg. B BoJe Takke MOTYyT HAaXOJIUTHCS PAcTBOPEHHBIEC Ta3bl (KUCIOPOI,
YIJIEKUCII0Ta, CEPOBOJOPOA U Jp.). MIMeroTcs B BOJ€ M B3BELUIECHHBIE YACTHUIBI 11€CKA, TJIMHBL,
MPOIYKTHI pacraja paCTUTEIbHBIX U )KUBOTHBIX OPTaHU3MOB.

[IpucyrcTBUE B BOJE MPUMECEN BBI3BIBAECT IPU HArPEBaHUM U KUIEHUH IOSIBICHUE
Ha TOBEPXHOCTSAX HarpeBa CIJIOS HAKWIIM, IUJI0XO MPOBOJALICH TEIIOTYy, YTO MPUBOIUT K
nepepacxony ToruMBa. IlokpblTas Hakumblo TpyOa HEIOCTATOYHO OXJIAXKAAETCA M MOTYT
CIIy4aTbcs Mporapbl TPyOsI U €€ pa3pyllieHue.

KadecTBO BOABI XapaKTepu3yeTcs HaIU4MeM M KOHLEHTpauued B HEM NpUMECEH.
Cpenu psifa mokasaresneil kKauecTBa BOAbl BAKHEUIIUMU SBIISIOTCS:

1) obmras xxéctrocTs, XK,

2) ob6mrast ménouHoCTs, 1], ;

3) Hanum4ue Koppo3uoHHKIX ra3oB (02 u COy);

4) conepkaHue B BOJI€ KDEMHUEBOU KUCIIOTHI;

5) cyxo# oCcTaToK.

OO6miass KECTKOCTh BOJABI CKJIQAbIBAaeTCs M3 KapOOHATHOW U HekapOOHATHOMN
JKECTKOCTEH:

Ko= Kt K.

KapbonaTtHass BpemMeHHas JKECTKOCTb  OIpENesieTcs HaludueM B BOJE
OukapOOHATOB (ABYYTJEKUCIBIX) COJIEH Kalblusi M MarHus. bukapOOHaThl NMpu HarpeBaHUU
pacnazsalrTcs W BbINAJAIOT B BUJE PBHIXJIOr0 MIIMCTOrO OCaJKa-lllaMa, MpPU TOM BbLAEIAETCS
yraekuciora COs.

HekapOonatHast x&ECTKOCTh 0OyCIOBIEHa HAJIMYHEM B BOJE Cy’Ib(paToB
(cepHOKHCIBIX conei) kanplusg u MarHus. CynbdaTbl NPU KUIEHUH OOpa3yloT HAKWUIb Ha
BHYTPEHHUX MMOBEPXHOCTSX TEIUIOOOMEHA, KOTOPasi OYCHb TPYIHO YIAJISIETCS.

OOmiass  mIEJTOYHOCTh  BOJABI  ONpENENseTcs CyMMapHOW  KOHIIGHTparuei
KapOOHATHBIX, OMKapOOHATHBIX, T'MAPOKCWIBHBIX, (Poc(haTHBIX MW JPYrMX AHHOHOB CIIA0BIX
KHUCTIOT B MUJUTUMOJIISAIX HA KHJIOTPaMM.

PaznuuaroT ruapatHyro, kapOOHATHYIO M OMKapOOHATHYIO IIEIOYHOCTh, KOTOPHIE
COCTaBJISAIOT OOIIYIO IEJIOYHOCTB!

H—Io: H—Ir+ LL[K+ H—I6 . -
I'mapatHast oOycnoBlieHa KOHIEHTpauueil B BojAe TUAPOKCHIBHBIX HOHOB OH ,
KapOoHaTHas — KApOOHATHBIX HOHOB COs* u OuxapOoHaTHas — OukapOoHaTHBIX HOHOB HCO3
Oco0oe 3HaYeHNE HMeeT THAPATHAS IEI0YHOCTDb, KOTOPasi arPecCHBHO
AefcTBYeT HAa MeTaJLII.

Koppo3nonHsle ra3sl conepkarcsa B OKpYKaroIIel Cpelle U IIPU COIPUKOCHOBEHHH C
BOJIOM MOT'YT B Hel pacTBopsTbcs. Hanbonee onacHbIME SIBISIOTCS pacTBOPEHHBIE B Bojie O 1
CO;. OHM ABAAIOTCS TNPUYMHOW MHTEHCHBHOM Koppo3uum Merauia OapabaHOB, Tpyo,
KOJIEKTOpoB, BD. OcobeHHO OHU BpeHbI PU BBICOKUX TemrnepaTypax. Hannuue sTux ra3os B
KOTJIOBOH BOJIE HEIOIIYCTUMO.

KpemHueBble KHCIOTBI W COJMM MPEJICTABISIIOT OOJBIIYI0 OMACHOCTH  JJISt
noBepxHocTel HarpeBa. JKECTKOCTb BOJIbI, 00YCIOBIIEHHAS COJIEpKAHUEM B HEW KPEMHEKHUCIIBIX
COJIEH, CUMTAETCs] HauboJiee OMacHOA.

Cyxoif ocTaToK MpeAcTaBiIsieT coOOi o0lee KOJIWYECTBO PAcTBOPEHHBIX B BOJIE
MUHEPATBHBIX 1 OPraHUYECKUX BELIECTB, KOTOPbIE OCTAIOTCS MOCJE UCIIAPEHUSI BOJIBI.

3.2.04ncTKAa BOALI
CyuiecTBYIOT cliefyIolHe CHCTeMbl MOAr0TOBKH BO/bI:
- MEXaHu4ecKas,
- XUMHUYEecKas,
- TEpMHUYECKAsL.
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MexaHnuecKkasi O4UCTKA MPOU3BOAUTCS B (PHIBTpax depes CIOoi MmecKa Ui TPaBHsl U
B pe3epByapax-oTCTOMHHUKAX. TaKkou crocod OYMCTKUA HA3hIBACTCSI OCBETIICHHEM.

XUMHUYECKash OYMCTKA CIYKUT JUIS YIOAJICHUsS W3 BOJBI COJEH KECTKOCTH, HO
JIETKOPacTBOPUMBIE JPYTHUE COJIM MOTYT OBITh yAaleHbl TOJIBKO JIMIIL YAaCTUYHO. YJaleHue
coJIel )KECTKOCTH HA3bIBAIOT YMATYEHUEM BO/IbI.

Camblil pacrpocTpaHEHHBI CHOCOO YMSATYEHHUS COCTOUT B (DMIBTPOBAHUHM BOJBI
gyepe3 0coObIe BEIIECTBA-KATHOHUTHI, TJE MPOUCXOIUT 3aMEHa OJHHX PACTBOPEHHBIX B BOJE
BEIIECTB Ha JApyTHe.

Takum o0Opazom MoxHO goBecTH kEcTkocTh a0 0,0035 — 0,0055 mmonb/kr, a
oOmrast >kECTKOCTh BOJBI MO TMpaBuiiaM TexHuueckod oskcrutyarauuu (IITD) momxna OBITH
He Oomee 0,005 mmonw/kr mpu paBneHun mnapa ot 40 mo 100 ar u mve Gomee 0,0025
MMOJIB/KT IUISL KOTJIOB ¢ nasiieHueM Belimre 100 ar.

JpyruM crioco6oM yMsITdeHHs BOJIBI ABIIsIETCS (hocaTHpoBaHHE.

3.3. [IpoayBka mapoBbIX KOTJIOB

[Tpu xuneHun BOJBI B KOTJIE MOCTEIIEHHO YBEIWYHMBACTCS COJCp)KaHUE COJICH, 4TO
MOYKET MPUBECTH K BCTICHUBAHUIO BOJBI B 0apabaHe U BBIHOC COJICH BMECTE C ITAPOM.

YroOBl HE AOMYCKAaTh YPE3MEPHOTO HAKOIUICHHSI COJIEH, YacTh BOJIbI C OBBIILICHHBIM
coJIeco/Iep)KaHueM HEMPEPBIBHO YAAISMIOT M3 BEpxHEro OapabaHa. DTOT MpoIlecc HA3bIBACTCS
HeTpepbIBHOM NpoayBKoii. [Ipu 3Toi nmpoayBKe yaasseTcs ¢ CONSIMH M HaKONUBIIMiicA nuiam. B
IIPOLIECCE HETIPEPHIBHOM MPOYBKHU yaansiercs oT 1710 5% KOTI0BOM BOABIL.

CymecTByeT W mepuoguueckas NpPOAYBKa JUIA yHaJCHUS [UIAMa M3 HIDKHHX
0apabaHOB WM KOJJIEKTOPOB. E€ mpou3BOIsT 1Ba-TpH pas3a 3a CMEHY.

3.4. leaapauus Boabl — TEpMUYECKasi 00padOTKa
Heaspanuss — BakHasg 3a7ada  BojgomoArotoBku. [lpu  geaspauuum  Boga
O0CBOOOXKJaeTcs OT pacTBOPEHHBIX B HEW Tra3oB, B IEPBYI0 OYepeab OT KHUCIOpoJa U
YIJIEKUCIIOTh, KOTOpbIE AaKTHMBHO pa3pylIaloT METaNIMYecKue »HJIeMEeHThl KoTia. Boolie
OUHMIIEHHAs OT Ta30B BOJA MOXKET HACBIIIATHCSA KUCIOPOAOM M3 Bo3ayxa. [loaTtomy Bes cucrema
10JIa4 BOJIbI JOJKHA OBITh T€PMETUYHOM.
Jleaspaiiyio IpoBOJAT B JieadpaTopax pa3inyHbIX TUNOB. CyIIEeCTBYIOT A€a3paTophl:
- arMocdepHoro Tumna c f1asiesueM P=12aru t=104°C,
- IIOBBIIIEHHOTO JaBIICHUS P=3-6aru t=130-160°C,
- BAKyyMHBbIE P=0,75-0,5 atr u t = 60-85°C.
OTMmetuM, dYTO [ea’palliii TOJBEpraeTcs HE TOJNbKO [q00aBOYHAs BOJAA, HO H
BEPHYBILUICS OT MOTpeduTENel KOHeH aT.

3.5. Bei0op cucrembl 00padoTKH BOABI

CxeMy BOJOIOATOTOBKH BBIOMPAIOT HAa OCHOBE HOPM MUTATEIHHOW M KOTIIOBOM
BOJbl B 3aBUCMMOCTHM OT COCTaBa HCXOAHOW BoAbl. KadecTBO mNHUTaTENbHOW, KOTJIOBOM U
MCXOJIHOM BOJBI IPUHUMAETCS 110 [7].

JI71s1 TOATOTOBKM BOJBI B APOBBIX KOTEJIBHBIX PEKOMEHIYIOTCS CIIEIYIOLIUE CXEMBbI
00paboTKu:

1) HaTpuii-KaTHOHMpPOBAaHME — €CIM OJTa CXeMa JOMyCTHMa IO TMPOJYBKE,
KOHIIEHTPAIlUH YIJIEKUCIIOTHI B MIApe, OTHOCUTEIBHON METOYHOCTH; ISl SKPAaHUPOBAHUS KOTJIOB,
TPeOYIOMIMX TITyOOKOTO YMSATUYEHHUS, TPUMEHSIOT IBYXCTYIIEHUATOE HATPUI-KAaTHOHUPOBAHUE;

2) HaTpHUil-KaTHOHUPOBAaHUE C JO3MPOBKON HHUTpPAaTOB B 0OpabaThIBa€MYIO BOY,
CHIKAIOIIUX MIETOYHOCTh UCXOIHOM BOJIBI,

3) BOIOpPOA-HATPUI-KATHOHHUPOBAHMUE, KOTJa HEOOXOAMMO CHHU3UTH IMIEIOYHOCTH,
coJiecoiep>KaHNue U YTIIEKUCIOTY B Mape;

4) HaTpUU-XJIOP-MOHUPOBAHWE, KOraa TpeOyeTcs CHU3UTh WIETOYHOCTh U
KOHIIEHTPAIUIO YTIIEKUCIOTHI B TIape, a 00bEM MPOTYBKU HE MPEBHINIAET HOPMBI,
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5) aMoHMIi-HATpUI-KATHOHUPOBAHUE, KOTJa TPeOyeTcsl CHU3UTH IIEIOYHOCTS,
coJIeco/Iep/KaHNe KOTJIIOBOW BOJIbI M KOHLIEHTPALIUIO YIJIEKUCIIOTHI B Iape.

U3 Bcex cxem 00pabOTKM BO/BI HaMOOIEE MPOCTHIM U JCUIEBBIM CIIOCOOOM SIBIISIETCS
HaTpUIl-KaTHOHUPOBaHHE

1. IIpoayBka o cyxomy ocTaTky,%o:

p= SOB "o 100 =
SKB - SOB “Olop
rac (G - J0JIA O6pa60TaHHOﬁ BOAbBI B MATATEILHOU ,
aos = GCB /Gm !

G,, - pacxoj celpoiil Bojbl, noctynaroieid Ha XBO, 1/4;
G, - pacxoJ BOJbI Ha MUTAHUE KOTJIOB, T/4;
S., - CYXOi OCTaTOK KOTJIOBOM BOJIbI, MPUHUMAETCS 110 HOpMaM Tabi.3.1, mr/i;

KB

S,. - CyXoii ocratok oOpabGotanHoi Boxsl (ocie XBO), mr/m;
Sos = Sna =S, + 2,96Kcat 10,84Kmg=
rae Sy, - CYXOi OCTaTOK HaTpUH-KaTHOHHUPOBAHHOW BOJBI, MI/II; S, - CYXOH OCTaTOK

uB
UCXOMHOH BoAbl (IO 3afaHuio), Mr/i; XKca - KambuueBas KECTKOCTb BOIbL, MMOJb/I; Xug —
MardueBas KECTKOCTb UCXOIHON BOAbI, MMOJIB/JI.
Ilepecuér aHanm30B BOJbI (COJEp)KaHWE KaTUOHOB B MIJIJIUIpaMMax Ha JIUTP) Ha
coJiep’KaHue BellecTBa (B MUJUTUMOIISAX HA JIUTP) BeAETcs 1o hopmyrie
K=0CD,
rnie C — KOHIEHTpamus KaTMOHOB B Boje, Mr/n (o 3agaHuw), O -
- OSKBHUBAJICHTHAsI Macca, KOTOpas MOJy4YaeTcCs JIeJIEHUEM MOJICKYJIIPHON MacChl BEIIECTBA Ha
€ro BaJICHTHOCTh B JJAHHOW PEaKIIUH.
Hamnpuwmep:
}I(Ca:Ca2+/3(;a =
>KMg:M92+/3Mg =
rae Oca =20,04 1 Dvg = 12,16 — 5KBUBaIEHTBI MaCChI Ca®*u Mgz+.
2. OrtHocuTenbTHas WIENIOYHOCTh KOTJIOBOM BOJBI paBHAa OTHOCHTEIBHOU
HIENOYHOCTH 00paOOTaHHOM BOJIBI:

LTS = L5 =40- 1L, - 100/Ses=
rae I, - ménounocts 06paboTaHHOMN BOBI, MMOIIE/T; 40 — skBuBaseHT NaOH.

[Ipu Na-katnoHHpOBaHWU IIETOYHOCTh HCXOmHOW Boael I, He wu3MeHsercH,
MO3TOMY IIETOYHOCTh 00paOOTAaHHOM BOABI MOXKET OBITh MPUPAaBHEHA KAPOOHATHOM KECTKOCTU
UCX0aHOM BOJIBL, T.€. Il = K .

Tabnuna 3.1
PacuérHblil cyxoil ocTaTOK KOTI0BOM (IIPOyBOYHOI) BOABI KOTJIOB
trmna JIKBp
Tun cenapaliuOHHOIO YCTPOUCTBA Cyxoi ocraTok
S » MI/KT
Buytpubapabannble cenapaiioHHbIe
YCTPOMCTB 6000

3. KoHIeHTpaus yrieKuCIOThl B Mape MpH Jeadpaluyd HUTATSIbHOW BOJBI C
OGapOoTakem, MI/KT:
CO2 =22 0,5 (01 +0)=
rie 61— nois pasnoxkenns NaHCO3 B maporenepaTope, paBHass  npumepHo 0,4; 6 — 1oJis
paznoxkenus: Na;CO3 B maporeHeparope, nmpuHUMaeMasi B 3aBUCHMOCTH OT pabodero JaBlICHHS
no rpaduky puc.4[7].
J11st KOTJIOB ¢ M30BITOYHBIM aaBieHreM Py, = 13 at 6 =0,7.
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PacuérHbiil pasMep IpPONYBKM IaporeHeparopa [P AaBICHUEM, MEHBIIUM WIIU
paBHbIM 1,4 MIla, He nomkna npesbimarsk 10%, nns naporenepaTopoB aasinenuem 2,0 MIla -
7%, 1 maporeneparopoB naienuem 10 4,0 MIla - 5%.

CornacHo npaBunam ['ocTexHaa30pa OTHOCUTEIbHAS MIENOYHOCTh KOTJIOBOM BOJBI
He JopkHa ObTh BbIe 20%. CoxpepkaHHe YIJIEKHUCIOTHL B IMape MpPU Pa3BETBIEHHON CETH
noTpeOuTenet JOMKHO ObITh HE BhIIIe 20 MI/KT.

Taxum oOpa3oMm, npumeHsaTs Na-KaTHOHHPOBAHHE MOYKHO IIPU YCIIOBUHU

p=<10%; II;°<20%; COz<20%.
Eciu »Tu mapamerpsl mnpeBbIIAlOT AonycTuMble mpu  Na- KaTHOHHPOBAHUU,

HEO0OXOUMO BEIOMpATh IPYrod Crocod OYMCTKUA WIM TMPUMEHSTH KOPPEKIIMOHHBIC CIIOCOOBI
00pabOTKHU BOJBI.

3.6. Koppexknuonubie MeTOAbl 00pa00TKH BOABI
a) HutpartupoBanue
0) AMMHHUPOBaHHE

3.7. PacuéTt HATPUIi-KATHOHUTHBIX PUIBTPOB
Hcxonubie nanHble:

- peka, BOAOEM, MECTO H Jata oTObopa 1poObl  BoAbl (IO  3aJIaHUIO);
- COCTaB  HCXOJHOM  TPHUPONHOW  BOABL: S, —  CYXOM  OCTaTtok,  MI/I
1 —  WmEéNo4HoCTh, MMOAb/I; XK — KECTKOCTh  KapOOHaTHas,

MMOJIB/IT; XK, — %ECTKOCTh 00IIas, MMOJIB/JT; COJIep)KaHNe KATHOHOB U aHHMOHOB, MI/J;
- G — pacxoj1 ChIpOl BOJIBI HA BOJOIIOATOTOBKY, M>/4;
- Guyr — pacxoj] MUTaTebHON BOJBI, M3/,
- Sks — CYXOM OCTaTOK KOTJIOBOI BOJBI, MI/1 (cM. Tab1.3.1);
- Sos — CYXOM OCTaTOK 00pabOTaHHOU BOBI, MI/JI;

- X!,= 0,05 wmmons/n — ocratoyHas IKECTKOCTb  MOCie  (PUIBTPOB
I crynenu;
- XK =0,01 MmMOB/1 — OCTaTOUHAS KECTKOCTH TIOCIIE (PUIBTPOB
IT crynenwu.

3.8. Pacuér ¢puabTpoB I crynenn
1. Pacuér KaTHOHUTHBIX (WJIBTPOB HAUYMHAIOT C MoaOOpa auameTpa (UILTPOB IO
CKOpoCTH (pUIbTpOBaHUs. Pa3znuyaroT HOpMalIbHYIO0 CKOPOCTh My — 3TO CKOPOCTh (PMIIBTPOBAHMS
IpU MOAKIIOYEHUH BceX pabouux (UIBTPOB U MAaKCHUMAJIbHYIO ®y — IPU OTKIOYEHUH OIHOTO
¢uibTpa Ha pereHepanmio. CHavana 1o pPEKOMEHIALINN
[7, Ta0:1.3.2] mpuHUMAaeM CKOPOCTH (PUIBTPOBAHHUS U OMpPEeIsieM IUIomaab GuibTpoBanus f u3

COOTHOULICHUMN:
a) 110 HOPMAJILHOM CKOPOCTH:
G

= CB —_—
f-a
rac oy — HOpMaJ'IBHaSI CKOpOCTB (I)I/IJILTpOBaHI/IH, HpI/IHI/IMaeMaSI B 3aBUCHUMOCTH OT

06]1_[6171 KECTKOCTH , M/‘I; GCB— MNPOU3BOAUTCIILHOCTE BOAOIIOATOTOBKHU IIO paCXOdy CBIpOI‘;I

Oy

BOIBI, M*/4; f — rutomane GuUIBTpOBaHMS, M?, & — KOIUYECTBO padotaromux GuibTpoB (s I
CTYIICHU MpUMeEM a = 2);
0) 0 MaKCUMaJIbHON CKOPOCTH:
G

=~ =
f-(a-1)
ITocne ompenenenus riomany (UIBTPOBaHM, MoadupaeM mo Tadm.3.3 auameTp
¢bueTpa d u 17151 BRIOpaHHOTO (PHIIBTPA JIETaeM YTOYHEHHE CKOPOCTH (PHIBTPOBAHUS.
2. Komn4ecTBo cosieil sKECTKOCTH, yaanasemoe Ha puiabTpax I crynmenu, MMoab/cyT:
A=24G XK, =

Oy
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rae XK, =K,z — 0,05 — xomuuecTBO cojie KECTKOCTH, OCTABJICHHOE Ha KATHOHUTHOM
¢bunstpe 1 crynenu, mmonn/im; XK, — o0mas kECTKOCTh BOJBI, MocTynaromeid Ha GuibTpsl [
CTYIEHH, MMOJIb/II.

3. Yucio perenepanuii Kaxaoro GuiabTpa B CyTKH

A -
n=———=
f-H,-E,-a
rae Hey, — BbICOTa KAaTMOHUTHOro ciosi, M (1abn.3.2);E, — pabGoyas oOMeHHas

CHOCOOHOCTh KaTHOHHTA /IS | cTyneHn Moiib/m?
Ep = aaBNaEn - 0’5q0T X, =

1€ Oly= — K03 puuueHT 3PPEeKTUBHOCTH pereHepaIiy, YIUTHIBAIOLINA HETOIHOTY
pereHepany KaTHOHNTA B 3aBUCUMOCTH OT YJACJIBHOTO pacxola COJM Ha pereHepauuio (e ,
onpexaenensiercss no 1adn.3.4; Pa= — KO3((pHUIMEHT, YIUTHIBAIOIINI CHIKCHHE OOMEHHOU
criocoGHocTH KatnonuTa o Ca®* u Mg ?* 3a cuér wacTuunoro 3axepxanus katnonoB Na', rie
3HaYeHUS Pna MPUBEICHBI B 3aBUCIMOCTH
Na”*
23
B ymsArgaeMmoil Boje, MMoIb/T; Na © — cojepskanue KaTHOHOB HATPHUs B MCXOMHOM BOJE, MI/I;
E, — mnonHas oOMEHHas CIIOCOOHOCTh KaTMOHUTA, KOTOpas B 3aBUCHMOCTH OT KPYITHOCTH
3¢épeH cyabGOyrIisd MpUHUMAeTCs paBHOU 250-275 MOJIB/M?; Qo=  — YJICIBHBIA PAcXoJ1 BOJBI HA
OTMBIBKY KaTUOHHTA, M/ m? (cm.
tabn. 3.2); 0,5 — nons ymsardeHust otMbiBo9HOM Bogbl. Ilpn pacuére Il ctynenn mnpunaTts E, =
150 monb/M>.

4. Pacxon 100 %-ii moBapeHHOI coyii HAa OJIHY pereHepanuto GuiIbTpa, Kr:

o B fH 0
¢ 1000

e (c — YACIbHBIA PacXo/] COJM HA pETeHEePALI0 KATHOHHUTA, I/MOJIb

(cm. Tab61.3.2).

5. CyTouHBI# pacxoj TEXHUYECKOH COJIM Ha pereHepaluio, Kr/CyT:

oT cooTHoImeHus C3, /MKy (Tabn.3.5); Cy, = = — KOHIIEHTpalusi HaTpus

G,.-n-a-100
GTc =—+——=
93
rie Gc — pacxog TMOBapeHHOW COMM  HA  OAHY  pEreHepauuio,  Kr;
N — d4uciao  pereHepauMid B CyTkH; a — yucno  QuubtpoB [ crynenu;

93 — coneprxanre NaCl B Texuuueckoit comu, %o.
6. Pacxon BosibI HA OJTHY pereHeparuio GuibTpa ciaraercs:
a) U3 pacxojia BOJbI Ha B3PBIXJISIONIYIO TPOMBIBKY (QHIBTpa, M>:

_i-f-60-t,, _
P 1000
rIe i — MHTEHCUBHOCTD B3PBIXJIAIOLIEH MIPOMBIBKH, 1/(m?-¢);

ta3p — IPOJIOTKMTENBHOCTD B3PBIXJIAIOIIEH IPOMBIBKH, MUH (CM. Tab.3.2);

0) pacxoaa BOJbl Ha MPUTOTOBIICHHE PETCHEPALMOHHOTO pacTBOpa, M*:
_ G,-100
1000 -b-p,,

rie b — KOHIEHTpalus pereHepaloHHOro pacTBopa, % (cM. Tab1.3.2); ppp — IIIOTHOCTH
PEreHepallMOHHOTO PacTBOPa, T/M>.

B pacuére npunsats: ans I crynenu — b = 8%, ppp = 1,06 /M3, s Il crynenu — b = 12% ,
ppp = 1,086 1/M%;

B) pacxo/ia BOJIbI Ha OTMBIBKY KATHOHHTA OT MPOJIYKTOB PereHEepaIiu, M>:

GOT = Qor f ch=
r7e Jor — YACTbHBIN pacxo/ BOAbI HAa OTMBIBKY, M*/ M? (cM. Tab.3.2);
I') pacxojJa BOJBI HAa OJHY percHepario 0e3 HCIIONb30BaHMS OTMBIBOYHOW BOJABI HA
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B3pBIXJICHHE (COOCTBEHHBIC HYKIBI), M>:
GCH = GB3p + Gpp + GOT:
[Ipu ucnosnb30BaHUM OTMBIBOYHOM BOJBI HA B3PBIXJISIONIYIO TPOMBIBKY Pacxo]l BOJbI Ha
OJIHY pereHepaluo, M>:
Glcn = Gpp + GOT:
7. CpenHeuacoBOM pacxo/1 BOJbI HA COOCTBEHHBIE HYK/IbI, M>/4:

GY - Gy -a-n_
CH
24
8. MexpereHepallmoOHHbINA IeproJT paboThl KaXI0r0 (GUIbTpa, :
24 _
TNa = 7 - tper -
rre N —  KOJIMYECTBO  pereHepauuid  Kaxaoro  ¢uibTpa B CYTKH;

tper — BpeMs perenepanuu GuiIbTpa, MUH;
tper = tB3p + tpp + tOT:

3nech typ, — BpeMs B3pBIXISAIONIEH INPOMBIBKH, MHH; 1, — Bpemsd IpoIycka
pereHepaloHHOro pacTBopa 4epe3 (puiIbTp, MUH;
_ G,, 60 _
PP

pp
3neck Gpp — KOJMYECTBO PETEHEPAIIMOHHOTO PaCcTBOPA, M*; @, — CKOPOCTh OTMBIBKH, M/4

(cMm. Tabm. 3.2); t,, — BpeMsi OTMBIBKH (PUIIBTPA OT MPOYKTOB PEreHepaIiu, MUH;

_G,, 60 _
tp=—L — =
®,, - f
n-a-t
9. KonmmuecTBo 0/HOBPEMEHHO PErEHEPUPYIOIIMX DHUIIBTPOB N, = 24—6"0“ =
Tabnuna 3.2
TexHoJormuecKre JaHHbIe I pacuéTa HaATPU-KaTHOHUTHBIX (DMIIBTPOB
ITokaszarens OunbTpsI DunbTphI
I crynenn IT crynenn
BricoTa cnos kaTuoHHUTA 2-25 15
He,m
KpynHoctb 3€peH 05-11 05-11
KaTHOHUTA, MM
CkopocTb (puabTpoBaHuUsS
HOpMaJIbHasi, B CKOOKax
MakcuMaibHas (pu
pereHeparyu OJTHOTO U3
GUIBTPOB), Wx(®y), M/U
U KECTKOCTU, MMOJIB/KT:
o 2,5
1o 5,0 25(35) 40(50)
1o 7,5 15(25) —
10(20) -
B3pbixJsomas
NMPOMBIBKA KATHOHUTA
WHTCHCUBHOCTH |,
1/(m?-¢) 4* 4
MPOJIOKUTENIHOCTh 15 15
{gsp, MUH
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VYV nenbHbI pacxon
[MOBApPEHHOM COJIM Ha
pere”epanuio cyiabdoyris, Jc,

r/MOJb
pH KECTKOCTU BOJIbI, MMOJIB/KT:
o 2,5
10 5,0
1o 7,5 240 — 300
1o 10,0 240- 400 600 — 800
Kpenocts 340 - 500
pereHepaoHHOro pacteopa b, 400 - 500
% 5-8 8§-12
CKkopocTb IPOITyCKa
pEereHepamoOHHOTO pacTtBopa 3-4 3-5
®pp, M/4

OTMBIBKA KaTHOHHUTA OT
MIPOJYKTOB PETeHEPALIUHU:
CKOPOCTh MPOITyCKa
OTMBIBOYHOM BOJIBI yepes
KATHOHHUT Wor, M/4 6-8 6-8
YAEIbHBIN pacxon
OTMBIBOYHOU BOJBI (or, M3/M> 4 4
OOmas JUINTCILHOCTD
pereHepanuu GuibTpa 7, 9

* VIHTEHCHBHOCTH B3pBIXJICHHS 3 1/(M?°C) TPHHHMACTCS TIPU 3arpy3ke MEJKOTro
KAaTHOHMTA ¢ KPYMHOCTHIO 3épeH 0,3—0,8 MM.
[Tpumeuanue. CkopocTH pUIBTPOBAHUS MEHEE 5 M/4 TOMYCKaTh HE pEKOMEHAYEeTCs U3-3a
BO3MOYKHOT'O CHHYKEHHsI OOMEHHOM CIIOCOOHOCTH KaTHOHUTA.
Tabnuua 3.3
[TapameTpsl cTaHIApTHBIX (PUIBTPOB

0,39 0,76 1,71 3,15 5,20
, M? 6,95 91

0,7 1,0 1,5 2,0 2,6
M 30 34

3.9. Pacuér ¢puabtpos II crynenn
Pacuér npoBonuTcs Tak ke, kak U Juist I cryneHu. 31ech BbICOTA €0l KATUOHUTA
H.;=1,5 M, pabodasi oOMeHHas CiocoOOHOCTh KaTHOHUTA £}, = 150 Monb/Mm? .
1. Ecnmu s I cTtynenu npuHATH OOUH (UIBTP TOM K€ KOHCTPYKIMM, 4TO W s |
CTYIICHH, TOTTIA Oy = ®, =G, /f -1.

Tabmnura 3.4
Koaddurnment sppexTuBHOCTH pereHepanuy KaTHOHUTA 0.,

VY nenbHbI pacxon
;Z”lfereHepaum 20 (24 |28 |32 |36 |40 |44
KaTHUOHHU-TA qc, O 0 0 O O O 0
/MOJIBb

06106|07/0707]081]08
% 2 |7 |2 |5 |8 |1 |3
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VY nenbHbIA pacxon

;‘;“lfereHepaum 46 |50 |54 |58 |62 |66 |70
KaTHOHU-TA (, 0 0 0 0 0 0 0

I/MOJIb

. 0810808080909 009
e 4 |7 |8 |9 |1 |2 |4

[aJjiee Ha10 CPABHUTH CKOPOCTH (PMILTPOBAHUS € JONYCTUMBIMH 10 Ta0J1.3.2.

2. KommmuecTtBo comneit KECTKOCTH, yaansieMbix Ha puibtpe Il cTynenu, MoJb/CyT:

A=24G - K=
3. Yucio perenepanuii Kaxaoro GuiabTpa B CyTKH
A

n=—————
f-H, E -a

4. Pacxon 100 %-ii moBapeHHOI COJIM Ha OAHY pereHepanuio GuIbTpa, Kr:

G = Ep'f'ch'qc —
¢ 1000
5. CyTouHBIii pacXxo TEXHUYECKOH COJIM Ha pereHepaluio, Kr/CyT:
G,.-n-a-100 _
GTC == o2
93

6. Pacxon Boabl Ha OIHY pereHepanuo GuiIbTpa caaraercs:
a) U3 pacxojia BOAbI Ha B3PBIXJIAIOUIYIO IPOMBIBKY (puibTpa, M>:
i-f-60-t,, _

~ 1000

B3p

0) pacxoia BOJBI Ha MPUTOTOBJICHHE PEreHEePallMOHHOTO pacTBopa, M*:

G, -100
P 1000 -b-p,,

B) pacxola BOAbI Ha OTMBIBKY KaTUOHHUTA OT IIPOAYKTOB PErCHEpAllUH, M

GOT = qOT f ch:

r) pacxoda BOJAbI HAa OAHY PEreHepanunuro 0e3 HCIOJIb30BaHUS OTMBIBOYHOM BOJbI Ha

B3pbIXJIEHHE (COOCTBEHHBIE HYK/bI), M>:
GCH = GB3p + Gpp + GOT:

HpI/I HUCIIOIB30BAHNN OTMBIBOUYHOM BOABI HAa B3PLIXJIAIOOIYIO ITPOMBIBKY pacxod BOJbBI HA

OJIHY pereHepanumo, M>:
Glcn = Gpp + GOT:
7. CpeaHeuacoBOi pacxo/1 BOABI Ha COOCTBEHHBIE HYXK/IbI, M>/4:

G_-a-n
Gl ==, ==
24
8. MexpereHepalMOHHBIH MepHoJ] padoThl KaXI0ro GUiIbTpa, 4:
24

TNa = 7 _tper =

tper = tB3p + tpp + =

¢ _G,,-60 _

pp — =
mpp-f

tOT:GOT-GOZ
o -f

9. Konn4ecTBo 0/IHOBPEMEHHO PErEHEPUPYIOMIUX QUILTPOB N, =

n-a-t, _

24.-60
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Tabnuua 3.5
Koaddumuent cHmwkeHns 0OMEHHON CITOCOOHOCTH KaTUOHUTA PBa
Cna/ K 0,02 0,04 006|008| 01| 02|04
Bna 0,921089087|085|083| 0,8 |0,73
Conal Ko 0709 | 2 | 4| 6 |7 ]9
Bna 0,68 | 0,66 | 0,62 | 0,57 | 0,53 | 0,52 | 0,51

4. ASPOIMHAMHAYECKHMIA PACYET
TEIIVIOTEHEPUPYIOIENA YCTAHOBKH

PaGora kornoarperara TpeOyer oOecrieueHUs HEMPEPHIBHON TMOJauud BO3IyXa,
HEO0OXOIMMOT0 /IJIsi TOPEHHUS TOIUTMBA U OTBOJIa MIPOIYKTOB CrOPaHUs TOTUIMBA.

B coBpeMeHHBIX  KOTENbHBIX  yCTAaHOBKAaX  MPUMEHSIOT  HCKYCCTBEHHYIO
MEXaHUYECKYI0 TATY, CO3JaBaeMyl0  CICHHAIbHBIMA  BEHTWISATOpAMU  (IBIMOCOCAMHU),
CIIOCOOHBIMU MIPEOAOJIETh COMPOTUBICHUE ra30BOr0 TpakTa. ['a30BbIe TPAKThl OOBIYHO pabOTaloT
MO/ Pa3psKEHUEM.

[Tomaya Bo3ayxa B TONKY KOTJIa OCYIIECTBIISIETCS TYTheBbIMU BEHTUIIsITOpaMu. Bech
BO3JIYIIHBIA TPAKT HAXOJUTCS O] 1aBIICHUEM.

Lenbro a3poAMHAMUYECKOTO pacuéra SBISETCS ONpeAesieHue MPOU3BOAUTEIbHOCTH
TATOBOM M JTYThEBOM CHUCTEM U TUJIPABIMYECKUX MOTEPh B ra30BOM M BO3IYIIHOM TPAKTax, IO
KOTOPBIM B UTOre OYAYT BHIOpaHbI K yCTAHOBKE ABIMOCOCHI U BEHTUIISITOPHI [ 8].

4.1. Pacuér 1pIM0BOI TPYObI

PacuéT, kak npaBuJjio, HAYMHAIOT ¢ ILIMOBOI TPYObI. B mapoBbIx KoT/1aX
MAaJIOH MPOM3BOJMTEIBLHOCTH (10 2,5 T/9) 00BIYHO NPUMEHSETCSI €CTECTBEHHAS TATa. JTO
TAra, co3aaBaemMas AbIMOBOM TPyOOi 3a CYET Pa3HOCTH INIOTHOCTEH ABIMOBBIX I'a30B H
OKPY’KaolIero Bo3ayxa.
B xornax Oombineil MpOU3BOAUTENHHOCTA Tsra co3AaéTcss 3a CYET MOIIHOCTH
JIBIMOCOCA U YaCTHUYHO C TIOMOLIBIO IBIMOBOM TPYOBI.
HNrorom pacuéra sABIIIETCS ONpENEICHUE T'HMAPABINYECKOrO CONPOTUBIICHUS
JBIMOBOM TPYOBI M CAMOTSATH TPYOBI.

[Topsnok pacuéra
1. Jlnga naHHOrO pacuéra peKOMEHIyeTcs MPUHATh KupnudyHyro TpyOy. EE BbicoTa
MPUHUMAETCS 110 peKoMeHanuu [8]:
H =30 unu 45 M 7151 KOTJIOB € MPOU3BOAMTENBHOCTHIO 710 10 T/4,
H =60 nns KOTI0B C MPOU3BOAUTEIHLHOCTRIO 25 T/4.
2. Omnpenenum TeMIIEpaTypy ABIMOBBIX Ta30B HA BXOJE B IBIMOCOC:
Olyy Syx +Ao-ty,

9 =
1P Oyy +A0

rae 9yx — Temmeparypa JbIMOBBIX rasos nocie BO, °C;oa, — xospduiment pacxona

BO3/lyXa y JBIMOBOM TpyOBI; Ao — MpHCOC BO3AyXa B Ta3omnpoBoje oT BD 10 ApIMOBOI TPYOHI.
[Ipunsate Aa=0,01 Ha kaxxaeie 10 M ABIMOXO/IA.
3. Pacxox razoB uepe3 AIMOBYIO TPYOy AJIs ciydast OJHOBPEMEH-
HOM paboOThI BCEX KOTJIOB B KOTEIHHOW MPU X HOMUHAIIBHOM HArpy3Ke, M>/d:
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Viap= pryx‘%%zzn. n=

rae B, — pacuérHelii pacxox TommBa Ha 1 koTém, M*/4 wiam Kr/4; Ve = Vi + AaV® ™
— 00BEM IBIMOBBIX TA30B Ha BXOJE B ALIMOBYIO TPYOy, M3/ M* mim M3/kr; V°— Teopernueckuii
00BEM BO3myxa s ropeHus, M*>/ M® wim MY/Kkr; V. — 00béM IBIMOBBIX Ta30B 3a BD, (cM.
Ta6:1.3.3), M*/M> uau M*/Kr; N — 9uciao paboTarIMX KOTIIOB.

4. CxopocTh JBIMOBBIX Ta30B Ha BBIXOJE M3 IBIMOBOH TpyOwl. BriOmpaercs 1o
yCIIOBUSIM 00ECIEUEHUs PACCeMBAHUS BpEAHBIX IpUMEce B JBIMOBBIX razax. /ljis KOTJIOB
MajO¥ M CpPEeIHEH MOIIHOCTH CKOPOCTb IIPU  HUCKYCCTBEHHOW TAre€ INPUHUMACTCH Mpyx =
=8—-15wm/c.

5. OnpenenyM BHYTPEHHUH IUAMETP YCThs JBIMOBOM TPYOBI, M:

\Y
O = 0,0188 |27 =
Q)BI)IX

Hanee oxpyrmum  d,.p, mo Ommkaiimero tumopasmepa (1,2; 1,5; 1,8; 2,1; 4,3) u
YTOYHUM CKOPOCTb, M/C:

N
— JI.Tp —
Oppx— 5 —

2
3600 -m-d;
6. ['unpaBnuyueckoe CONpOTUBICHHUE IBIMOBOM TpyOHI, [a:
AP 1p = APy + APpy=
ConpoTHuBieHHE HA TPEHUE 711 KUPIUYHBIX TpyO, Ia:

2
— }\‘ pr .('OBI-,IX

AP, = — . L _eux —
8i 2
rae A = 0,05 — kosddunuent ruapasimudeckoro tpenus; | = 0,01 — ruapaBinyeckuii
YKJIOH BHYTPCHHEH OBEPXHOCTH TPYOBI;
273
pr = 1,29W — IUTOTHOCTH JBIMOBBIX Ta30B IIPH TEMIIEpaType ra3oB Ha BXOJE B TpyOy,
+
TP

KI/M3.

CornpoTHBIICHHE Ha BBIXOJIE€ U3 IBIMOBOM TpyO®I, [a:

2
_ P -0
APBBIX_ CBHX%—

rne Geux = 1,0 — mecTHBIN K03 PUIIMEHT THIPABINYECKOTO TPEHUS MPH BBIXOJE T'a30B
u3 TpyOsl, Ia.
7. Camorsra asiMoBoOi TpyOBl, [1a:
Peav= HY(ps— pr)=
rne H — BeIcoTa ABIMOBOI TPYOBI, M; Py — INIOTHOCTH aTMOChe-
pPHOTO BO3/lyXa OKOJIO TPYOHI, KI/M?, (ps = 1,2 KI/M?); pr — TUIOT-
HOCTh Ta30B Ha BBbIXOJE W3 TPyObl, MPUHUMAETCS PaBHOU
0,85 — 0,88 xr/m* mpu 120 — 150°C.

4.2. Pacyér razoBoro rpakra
Pacuyér norepsb naBjieHus (ruapaBJIndecKUX CONNPOTHBICHHIT) B Ta30BOM U
BO3YLILIHOM TPAaKTaX BeAETCs co ciaeayomuM ynpomenneM. [IpuaumaeM, 4To II0THOCTH
ra3oB BbIOMpaeTcs M0 IVIOTHOCTH CyXOoro Bo3ayxa. Takoe nonmymenue u no3poJser
YHPOCTUTH PAc4éT, NPUMEHsIsi HOMOTPAMMBI.
t,°C 0 100 200 400 600 800 1000 1200
ps, kKo/M* 1,293 0,946 0,746 0,254 0,404 0,329 - -
pr, kr/M* 1,259 0,950 0,748 0,525 0,405 0,330 0,275 0,240
Pacué€r Benércs Ha HOMUHAIBHYIO HArpy3KYy ISl OJHOTO U3 KOTJIOB.
IIpenBapuTebHO cOCTaBJIsIETCHA 3CKU3 IA30X0/1a, Ky1a BXOAAT BCe YYAaCTKH,
B3, 30/10y/10BHTEIB, IUOEP, ABIMOCOC, IbIMOBasA TpPyOa (puc.4.1).
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Puc.4.1. Cxema ra3zoBoro Tpakra

[TonHOE cOMpOTHBIEHHWE Ta30BOTO TpakTa (OT TOMKHU JO BBIXOJA Ta30B B JIBIMOBYIO
TpyoOy), I1a:

APF‘Tp:APTFy+APB3+APBH+AP3y+AP6+AP[1.Tp:

1. APy, — cyMMapHOe COIpPOTHBJICHHE TEIUIOIEHEPATOpa; CKJIAAbIBACTCA U3
COMPOTHUBIICHUN TOMEPEYHO U MPOJOJIHLHO OMBIBAaEMbIX TPYO, CONPOTHUBIIEHWH MOBOPOTOB U
BbIX0oAa Ta30B. OOBIYHO COMPOTHBIICHWE HE CUMUTACTCS, a NMPUHUMACTCS 1O JIaHHBIM 3aBOja-
u3roroButes. (Tabmn.4.1.).

2. APy, — CONpOTUBIICHHE BOJSHOTO OHKOHOMAi3epa; CUMTAETCS KakK IOMNEPEeYHO

OMbIBaeMble Iyuku TpyoO, 1a:
2

(O]
AP;, = G, przw =

rJe ®, — CKOPOCTh I'a30B B ’KOHOMaii3epe MPUHUMAETCS U3 TEIUIOBOTO pacdéra, M/C; (p=

0,5 7, — ruapaBIUYECKOe CONMPOTUBICHWE OIHOW TPYOBI; Z
HKOHOMali3epa 10 X0y Ta3oB.

— 4YHuciao TpyO BOJSHOTO

Tabnuua 4.1
ConpoTuBieHHEe CEPUHHBIX KOTJIOB, [1a
Mapka APy

JIKBp-4-14
(Mazyr) 265
3. APy, = — COIIPOTHUBIIEHUE BO3AYIIHOIO mojorpesarens, [la. PaccunreiBaercs B

3aBUCUMOCTH OT KOHCTpYyKIuu BII min npruHUMaeTcs 1o nacrnopTHHIM JJaHHBIM.
4. AP,y - — CONPOTHUBJIEHUE 30J10ya0BUTENIeH. OOBIYHO MPUBOAATCS B MACIIOPTHBIX

JIAHHBIX 3aBO/Ia U3roToBUTENs (Tabdm 4.2).

Hanpuwmep, npu o0béme razoB ot 6000 mo 20000 m*/4 peKkOMEHAYIOTCS LUKIOHHBIE

ook LIKTU umu HUNUT A3.
Tabnuma 4.2
ConpoTHBIIEHHS 30JI0YJIOBUTENEH
Tum APy, Ila Tun AP,y ,
Ila
HKTU 100 BIIY 100
1IH 24 75 «OHEeprus» 65,85
OMC - 27 45 BIIHP ¢ 3J1 130
I —49 33 BI[ UKTH 90
BII ¢ JTIA
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[Tpu 06BEMe TazoB ot 15000 no 150000 M3/ pekoMeHayeTcs MPUHUMAThL OaTapeiHbIe
UKIOHBL. ~ BooOmie  30/I0yJIOBUTENTM  PEKOMEHAYEeTCs  BBIOMpaTh HE  TOJNBKO  TI0
MPOU3BOUTEIILHOCTH, HO U TIO CTENICHH OYHCTKH.

5. AP = AP, + AP, — CcONpOTUBIEHHME Ta30BbIX KaHaioB (Oopo-
BOB), Ila,
I po?
rae AP, = Xa- T conpoTuBieHue Ha Tpenue, [la;
2
— pw
AP,=2%2( T MECTHBIE CONPOTUBIIEHUS (IOBOPOTHI, PaCILIUPEHMS], CY>)KEHHUS, BXOJIbI,

BBIXOJIbI, IMMOEpa, 3aCJIOHKK W Tpodas apmarypa), [la; A — koduIueHT ruapaBIndecKoro
TPEHHsI, 3aBUCUT OT OTHOCHUTEIBHOM IIEPOXOBATOCTH CTEHOK KaHaia M 4yucia PeliHonbaca; | —
JUTMHA Ta30X0Jla WM €ro OTAENBHOr0 y4acTka, M;  — SKBHBAJICHTHBIA auameTp KaHaima d =
4-f/U; f— mmomians xuBoro ceyenusi, Mm%, U — mepumerp CeYeHusi, M; p — INIOTHOCTh Ta30B IPH
JaHHOH Temmeparype, KI/M’; ® — CKOpOCTb Ia30B Ha YydacTKe KaHana, M/C; AP .
COIIPOTHBIICHUE IBIMOBOM TPYOBI, ONpeiesieHo B oapas. 4.1.

[TocnenoBarenbHOCTH pacuéra
1. OnpenenuTh CEKyHIHBIN pacXo/1 ABIMOBBIX T'a30B Ha OJUH KOTEN, M>/C:
V= By(Vae + A V7) e P20
3600 — 273
Bce mapamerps! 11 pacuéra NpUHATH U3 pacuéTa JbIMOBOI TPYOBI.
2. OnpenuTh ce4eHue ra3oxoa, M>:
f=V/o=

CKOpOCTh Ta30B B ra30X0/I€ 1T OPUCHTUPOBOYHBIX PACUETOB MOXKHO IMPUHSTH:
® =8 — 12 M/c s CTaNbHBIX Ta30X0JI0B; ® = 4 — 6 M/C 1T KHPIUYHBIX OOPOBOB.
Jnst  mpsAMOYroJIbHOTO — ra3oxoja  HEOOXOOUMO  ONpPENENTuTh  CTOPOHBI
npsMoyrosibHuKa b, h U3 cooTHOIIEHUS
b=12/f =

h=1f/b=
b
Janee okpyrnuth pe3ynbTarsl 70 0,05 M U yTOUYHUTH CKOPOCTb.
3. Onpenenutsb MOJIHOE CONPOTHUBIICHHE O0pOBOB, [Ta:

I PO’
APs=(A—+X0)—=
5 =05 +20) 22

Jisa pacy€ToB HEOOXOOUMO ONpeAeNnuTh JUIMHY raszomnposoga. Ecmu miomanb
CeueHMsI ra30Xxo0/1a He MEHSETCs, TO ra30X0/] ClIieyeT pa30oUBaTh HA OTAEIbHbBIC YUACTKU U JIUHY
OTIPEENIUTh COTJIACHO COCTaBICHHOMY JCKU3Y.
IIpu ompeneneHUM MECTHBIX MOTEph MOTPeOyIOTCS KO3(PPUIMEHTHI MECTHBIX
conpoTtusiieHni. HekoTopsle u3 HUX:
Jns moBopora:
1a 90°  (2=0,30, 450 *=0,15,
60°  *=0,20, 300 ¢*°=0,10;

oTkpeIToro mmobepa (= 0,1;

BCACBIBAIOIIETO KapMaHa JibiMococa (g = 0,2;

i dy3opa 3a IbIMOCOCOM (g = 0,2 — 0,25;

BXO0/J1a B IBIMOBYIO TpYOy (px = 1,1.

s pacuéra moTeph Ha TPEHHE MPUHATH KOA(D(PUIIMEHT TUAPABINYECKOTO TPEHUS
pPaBHBIM A = 0,02 JUTS CTaJIbHBIX 060poBOB u
A=0,03 — 17151 KUPIUYHBIX.
4. OnpenenuTh NONMHOE CONPOTUBIIEHHUE Ta30BOr0 TpakTa, AP ., ITa:
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APF.szAPTFy+APB3+APBH+AP3y+AP6+API[.Tp:
5. Ilepenaa moJIHBIX JABIECHUM MO ra30BOMY TPAKTY, [1a:
APH =AP”+ AP.Tp T A])(:aM:
rae AP" — pa3psbkeHHe Ha BbIXOJE U3 TONKHU, HEOOXO0AUMOE JIIs
MpeIoTBpalicHUs] BbIOMBaHMUS ra30B. OOBIYHO MPUHUMAIOT
AP" =20 — 30 Ila; AP, — camoTsra 15IMOBOM TpYyOHI (ompezeneHa panee), Ila.
[Tocne a’poauHaMHUYEcKOro pacuéra ra3oBOrO TpaKTa HEOOXOIUMO  BbIOpaTh
JBIMOCOC. On BbIOMpaeTcs o pacuérHoi nojaue
Qyp U CO3/1aBa€MOMY PA3PSLKEHUIO.
Pacuérnas momava neiMococa, M3/c:

P — _
Q,:l - Blvn -
rae P1 — kodddurmeHT 3amaca, KOTOPbIA BHIOUPAETCS PAaBHBIM

1,1 must KOTII0B HEOOIBIION MTPOU3BOTUTEIIEHOCTH
MotHoCTh ABUTATENS AJsl IPUBOJA IbIMOcoca, KBT:

NuP :BZ 'Q; 'Hﬂ -
n, -100
rae P2 — koadduimeHT 3anaca MOIHOCTH; QP pacdy€THast mojava gsimMococa, M*/c; Hy —
Ppacy€THBIN MOJIHBIN HAIIOP AbIMOCOCa, Klla;
nJ — skcmryatanuonHslit KII/I neimococa, %.

4.3. PacuéT BO3AyIIHOIO TPaKTa

Pacuér Bo3ayIIHOrO TpakTa, KaKk W ra3oBOro, BeIETCS HA HOMHHAJIBHYIO Harpys3ky
KOoTJIa. B031yX0BOABI OOBIYHO BBITIOJTHSIOTCS CTAIBHBIMU KBaJpaTaMH, MPSMOYTOJbHBIMH M
KpyrieIMu. J{iist Hatlero pacuéra BeIOepeM CTalIbHOM BO3AYXONPOBO/] KBAIPATHOTO CEYECHHUS.

[lepen pacuéroM cocTaBUM A3CKU3 BO3AYIIHOro Tpakta (puc.4.2). [{ns KoTeabHBIX
YCTAHOBOK, pa0OTAaIOLIMX HA XOJOAHOM BO3/yXe, TPAKT BKJIIOYAET TOJIBKO BO3AYXONPOBOJIBI U
JyTh-

€BYIO YCTAHOBKY.

Temneparypa X0JIOMHOTO BO3/yXa, 3aCachlBAEMOT0 BEHTWJIATOPOM M3 KOTEIbHOM,
IPUHUMAETCS OOBIYHO B COOTBETCTBUU C HOPMAaTHUBHBIM METOJIOM TEIJIOBOTO pacyéra paBHOU
30°C. [InoTHOCTH BO3/1yXa IPU 3TOU TEMIEPATYpe Pxs= 1,2 KI/M>.

Pacuér compoTuBieHus BO3IYXOBOJIOB CBOJUTCS B OCHOBHOM K OIPEICIICHUIO
MECTHBIX CONpOTHBIIEHNH. CONMPOTHUBICHNE TPEHHS IPH CKOPOCTSIX Bo3ayxa MeHee 10 M/c oueHb
MaJibl U MX B pacy€rax HE yUHUTHIBAIOT.

ITocnenoBarenbHOCTD pacuéra:

1. Omnpenenuth  KOJIWYECTBO  XOJOJHOIO  BO3JyXa, I0/IaBa€MOT0  JIyThEBBIM
BEHTHJISITOPOM, M*/u:

_ o t, —273 _

VXB = pr ((],r A(XT) T -

rae B, — pacu€THBIM Pacxo]| TOIUIMBA, Mg wmm kr/a; VO — TEOPETHUYECKUN Pacxo
BO3JyXa JUIsl TOpeHus, MM MUK o — KO3 pHUIMEHT U30BITKA BO3AyXa B TONKE; Aol —
IPUCOCHI BO3/IyXa B TOIKE; ty, — TeMIeparypa Xo10Horo Bo3ayxa, °C.
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Puc.4.2. Cxema BO3AYyIIHOTO TpaKTa

2. OnpeenuTh CyMMapHOE CONMPOTUBIICHHE BO3MYIIHOTO TpakTa, Ila:

APs = APy, +AP*+AP™+APy,=

rae APy, — CONPOTHUBICHHE TOIOYHOTO YCTPOMCTBA I MOABOAA BO3ayxa. OOBIYHO
IPUHUMAETCS 10 PEKOMEHIAIMSIM WM MAaCHOPTHBIM JAaHHBIM KOHKPETHOTO ycTpoiicTBa. Ilpu
COKHMI'aHMM Ta3a W Mas3yra MOKHO BbIOpaTh Tropeikd Tuia I'M ¢ CONpOTHBIEHHEM
883 — 1180 ITa, a ist CIOEBBIX MEXaHHYECKHUX TOIMOK COMPOTHBICHHUE PEHIETOK MOXKHO MPHHATH
paBubIM 785 Ila; AP™, AP'™ — cONpOTHBIICHHE YYaCTKOB BO3IYIIHOIO TPAKTA MPU POTEKAHUH
XOJIOJHOTO M TOpsAYero Bo3ayxa, [la. Tak Kak MbI BO3JyX HE IPEEM, TO IO BCEMY TPaKTy
IPOTEKAET XOJIOAHBIN BO3/1yX; APy, — CONPOTHBJICHHE BO3/YIIHOTO Mojorpesarens, I1a.

3. ConpoTHBIIEHHE BO3JIYIIHOTO TPAKTa IO XOJIOIHOMY BO31IyXY, [la:

2
APXB :ZC pB(ZDXB —

rne { — xoddduument MecTHbIX compoTuBieHui. CONPOTHBIICHHUS TTOBOPOTOB OBUIH
NpPUBEJICHBI IIPU pacuére ra3oBoro TpakTta. Kos¢¢uiueHt conpotusnenus narpyoka ams 3adbopa
BO3AyXa MOXHO TpuHATh (yy = 0,2 — 0,3; KodpPHUIMEHT COMPOTHBIECHHUS IYTHEBOTO
BeHTHIsATOpa (1= 0,35 — 0,45; 0xs — CKOPOCTH BO37yXa B KaHaje; MOXXHO HPUHATH My = 8
—12 m/c.

4. TlonueIil mepernaj JaBiAeHUN B BO3IYIIIHOM TpakTe, [1a:

APBH:APZiPC_APT’:

rae APs — CyMMapHO€  CONpOTHUBIIEHME  BO3AYIIHOTO  Tpakra, lla;
P. — camorsra Ha yuyacTkax BO3AyxompoBofa, Ila; cuMTaercss TOJIbKO Ha ydacTKax TOpsSiYEro
BO3/yXa, IPUYEM C IUTIOCOM OepéTcsi ONMYCKHOW KaHall, a C MHUHYCOM — MOABEMHBIN; AP, =

AP, + 0,95 gqH’ = — TIOJHOE pa3pshDKEHUE Ha BBIXojae U3 Tomnkw; AP, =20 Ila
— paspsDKeHHUe B TOIKe, co3faaBaeMoe asiMococom; 0,95 qH' — moabsémHuas cuia, BO3HUKArOIIAs
B TOTIKE npu JIBUKCHHUH TOPSYHX ra3os, ITa;
H’ — paccTosiHue o BEePTHKAIH MEXTY IIEHTPAMHU TOPEIIOK u
CeUYCHUEM BBIXO/IHOTO OKHa TUTST ra3os, M, pu

CXXHUI'aHHUHU Ta3a. I[J'ISI CJIOCBBIX TOIIOK 3TO PACCTOSIHUC OT KOJIOCHUKOBOM peI_HéTKI/I A0 CCPCANHLL
BBIXO/IHOI'O OKHAa.
HYTBCBOﬁ BCHTUIIATOP BBI6I/IpaCM nmo MnpoOU3BOAUTCIIBHOCTU HU  IIOJIHBIM
AOPOJNHAMUYCCKHUM ITOTCPAM.
Pacuérnas MMPOU3BOAUTCIIBHOCTL AYThbEBOI'0O BCHTUJIATOPA, M3/CZ
QI[B = BlVXBz
rac Bl — KOB(b(bI/II_II/ICHT 3ariaca, KOTOpBIfI MOKHO IMPUHATDH paB-
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HBIM 1,1.
YcraHoBIEHHAS MOIITHOCTD AJIEKTPOABUTATENS ISl BEHTHIISITOPA

-_— AB [
N = B2Quef /M, -100 =
N 3
rae B2 — koddduiment 3anaca MormHoCcTH; Qu; — pacuéTHas mojaada BEHTHIIATOPA,M /C;
H,; — TONHBIA HaAmop, co3JaBaeMblii BeHTHIsATOpOM, klla; m.°- skcruryatannonssrid KIT

BEHTWJISITOpA (BO3yXO1yBKH),%.

5. BIEOP OBOPYJIOBAHM S KOTEJIbHOM
KpoMe mapoBoro KoTiia B COCTaB KOTEIBHOH BXOJHUT TEIJIOTEXHUYECKOE U
MeXaHU4ecKkoe o0opymoBaHue. B KypcoBOM mpoekTe mocje BCEeX pPacyéTOB pPEKOMEHYeTCs
noao0park Bc€ 000pyaoBaHuE A1 0OeCTICYeHHS paOOThI KOTEIBLHOM.

5.1. BeiGop TemooOMEeHHBIX anmnapaTtoB (BOJOHArpeBaTEsCH )

[Tpu poeKTUPOBaHNN KOTEJIBHBIX TEIJIOOOMEHHBIE amapaThl ISl HarpeBa BOJBI HE
KOHCTPYUPYIOTCSI 3aHOBO, @ UX TUIIOPA3MEPhI MOIOMPAIOTCS 110 KaTajaoraM U CIipaBOYHHKaM [5].

Tumnopa3mep TEIIO0OMEHHOTO armapara BeIOMpacTcs MO ero (yHKIIMOHATHLHOMY
Ha3HAYCHUIO, TPEOYEMOM IJIOIIAIN MIOBEPXHOCTH TEIUIOOOMEHA U TapaMeTpaM TEIIOHOCHTENICH.
[To BUY rperomIero TEIIOHOCUTENSI OHH Pa3JICIISIOTCS Ha Mapo-BOSHBIC M BOJIO-BOJsHBIC. [Ipn
noa00pe MOXKHO BapbHpPOBAaTh KOJIWYECTBO M CXEMbI MPHCOCIUHEHHS (TIOJCOSTMHCHHS)
TEIUI0O0OMEHHUKOB. JlJIT yTOYHEHUS TEXHHUYECKUX XAapPAKTEPUCTUK Ha KOHKPETHBIX PEKHMAX
AKCIUTyaTalluH BBITIOJIHSIOTCS TTIOBEPOYHBIC PACUETHI.

5.2. Be1bop nojiorpeBaresniei ceTeBoi BOIbI

IlonorpeBarenu ceTeBOM BOABI BBITYCKAIOTCA JIBYX THUIIOB MCIIOJHEHHUS —
BCPTUKAJIBHOTI'O n TFOPHU30HTAJIBHOTO. HOI{OFpeBaTeJII/I BCPTUKAJIBHOT'O HUCIIOJIHCHUA
YCTAQHaBJIMBAIOT MPEUMYIIECTBEHHO B KPYIHBIX KOTEJIBHBIX, COM3MEPSSACh C BBICOTOM 37aHUs
kotenbHOU. [lomorpeBarenu cereBOol  BOJBI  IPEACTABISAIOT  COOOW  KOXKYXOTpYOHbBIE
TEIIOOOMEHHBIE amnmaparbl ¢ IByMs TPYOHBIMHM JOCKaMH, B KOTOpBIE 3aBajIbIIOBAaHbI TPYOKH.
[Tap nonaércst B MeXXTpyOHOE MPOCTPAHCTBO, a CETEBasl BOJIa — B MMPOCTPAHCTBO Mepes] TPYOHOI
nockoil. Jlanee Bojia MpoTeKaeT Mo TpyoOKam.

5.3. OxnaguTenu KOHIeHcaTa
Oxmanutenu  koHzaencara  (OK)  mpencraBimsioT  co0oil  BOJO-BOJISIHBIC
TEIIO0OMEHHBIE amnmnapaTbl TOPU30HTAIBHOIO HCHONHEeHUs. OOBIYHO KOHJEHCAT MOJMAéTcs B
MEXTpyOHOE MMPOCTPAHCTBO; a Boja — B TpyOku. K mapoBoAsiHOMYy TENI000MEHHOMY anmnapary
OK mnoacoenuHsieTcss NOCIENOBATEIbHO IO KOHJAeHcaTy M Boje. Ha kaxnayro rpynmy
TEIUIOOOMEHHBIX — anmapartoB  ycraHaBiuBaeTcst otnenbHbli  OK. PesepBusie OK  He
npenycmarpuBatoTcs. Texnuueckue xapakrepuctiuku OK npusenens B [10, Ta0m. 8.4].

5.4. Anmapatsl A1l TOJIOTPeBa CHIPON M XUMUYECKH OYHUIIIEHHOMN BOJIBI

Chlpass 1 XUMHUYECKH OUYHWIICHHAS BOJA TOJOTPEBACTCS B IMAPOBOJSHBIX M BOJO-
BOJISIHBIX TEIUIOOOMEHHBIX ammaparax. ChIpyl0 BOJIY PEKOMEHIyeTCs MOoJAaBaTh B TPYOKH BO
n30ekaHWe BBINIAJACHHUS IUIaMa W OO0pa30BaHUSA OTJIOKCHHH. TEeXHWYECKWE JaHHBIC 3THUX
TerI000MEeHHUKOB TipuBeaeHHI B [ 10, Tabmn. 8.5, 8.6].

[lonorpeBatenu  ueHTpaibHbIX TeraoBbiXx mnyHkTOB (LITII) (aGonenTckue
BOJIOTOJIOTPEBATENN) HETOCPEICTBEHHO K O0OpYIOBAaHUIO KOTEIBLHOW HE OTHOCATCS, HO OHU
BIUAIOT Ha paboTy KorenbHOW. TemmoBas MOIIHOCTE AOOHEHTCKOTO TOJOTPEBATEIS
OTIpe/IeNIIeTCS CYMMHPOBAHUEM PACUETHBIX HATPY30K BCEX MOTpeOUTENEi, MOJCOCTUHEHHBIX K
nannomy LI TTI. Texunueckue nanubie mogorpesareneit [[TII mpusenens: B [10, Ta61.8.8].

5.5. IlonGop nmeasparopa
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B koTenbHBIX NPpUMCHACTCA TCPpMUUCCKaA Acaspaluss BOJAbI, IJId UYCro e
MOJOTPEBAIOT 10 TEMIIEpaTyphbl HACBIIIEHUsS B Jea’patopax napom. lIpumensiercs tpu Tuna
JIea’paTopoB — BaKyyMHBIC, aTMOC(EpHBIE U TIOBBIIICHHOTO naBieHHUs. Hamboiee mpocTel B
JKCITyaTalluu aTMoc(epHbIe /1ea’spaTopbl, BCIEICTBUE YEro OHU 4Yallle YCTaHABIMBAIOTCS B
OTOHNUTCIIBHBIX U MPOU3BOJACTBCHHBIX KOTCJIbHBIX. OCHOBHBIMH YaCTSIMU Acasparopa ABJIAIOTCA
JeadpallioHHas KOJOHKAa C CHCTEMOM BojopacmpesesieHus U 0ak, CIyXallud s CO3JAaHUs
pe3epBa NUTATEIIbHON BOJBL.

5.6. Pacmmpurenu v Teruio0OMEHHUKN HENPEPBIBHON U IEPUOIMYECKON MTPOTYBKU

JUis MCIOJIB30BaHMsI TEIUIOTHI HENPEPHIBHOW IPOAYBKHM KOTJIOB B KOTEJIbHBIX
YCTaHABJIMBAIOTCS PACIIMPUTENHN U TEIUIOOOMEHHUKH HETIPEPHIBHOM MPOIYBKH [5].

IIpogyBouHast KOTJIOBas BOAAa IIOCTYNAeT CHayajla B  pacludpurens. B
JPOCCENIMPYIOIUX YCTPOWCTBaX M B KOpIYCE pacIIMpUTENs [aBiI€HHE €€ CHIKAaeTcs U
OJIHOBPEMEHHO ITPOUCXOUT YACTUYHOE HCIIApPEHUE ITPOYBOYHOM BOJBI.

OOpasyronuiics map OTBOIUTCS M3 PACHIMPUTENS] OOBIYHO B JI€adpaTophl, a
OTCenapupoBaHHas BOJA IPOIYCKAeTCs 4epe3 TEIUIOOOMEHHMK, TIJie OXJIaXIaeTcs BOJOM,
UCTIONIB3yeMOH B IUKJIE KOTEeNbHOH, 10 Ttemmepatypsl 40°C um 3arem cOpacbiBaeTcs B
KaHaJIM3aLHIO.

5.7. Bo1bop peayKIMOHHO-0XJIAAUTETbHON YCTaHOBKH

Jns DoOHWKEHHsS MapameTpoB Mapa HCHOJB3YIOT PEIYKIMOHHO-OXJIAJAUTEIbHbIE
ycranoBku (POY). B mnpoMbIIIIEHHBIX KOTENbHBIX HEOOXOIUMOCTh B YycTaHoBke POY
NPEIOTPEACIIACTCS  Pa3IMdYUueM  [MapaMeTpoB  Tapa, OTIYCKaeMoro IMOTPEOUTENsIM U
BbIpabaThiBaeMOro KotiamMu. Eciau moTrpeOuTensiM OTHyCKaroT map HEMOCPEACTBEHHO U3 KOTIA,
TO 4acTh Napa, MPeJHa3HAYEHHOI O JJIsI UCIIOJIb30BaHUs B MOIOTPEBATEIBHON KOTEIBHOM, MOKET
npomyckarbces uepe3 POV [5].

B POY nocnenoBareiabHO MPOTEKAIOT CIEAYIONNE TEPMOAMHAMUYECKUE TIPOIIECCHI:
CHauaja Ha CHCTEME pEIHIETOK MPOUCXOIUT APOCCENUpOBaHUE (CHIDKEHHUE aBJICHUS C
COXpaHEHUEM YJEIbHON HHTANBIINHU), 3aT€M — CHUKEHUE TEMIIEpaTyphl 3a CYET PacXOOBaHUS
SHTANIBIIMY Ha UCTIapeHue oxJaxaatoiieil Boasl. Boga B POY 00b14HO omaéres u3 aeasparopa.

B xoTenbHOM, Kak paBmIio, ycTaHaBiuBaioT 8¢ POY - pabouyro u pe3epBHYIO.

Breibop POY mnpousBoautcs mo pacxody peaylUpOBaHHOTO Mapa M Mepernagam
nasnenus 10 POY u nocne Heé, onpenensieMbIM 13 pacuéra TEII0BOM CXEeMbI KOTEIHHOM.

5.8. ITon6op HacocoB

B KOTENnbHBIX YCTaHABIMBAIOTCSA NMUTATEIbHBIE, CETEBBIC, KOHICHCATHBIE, I1OAMUTOYHBIE
U BcIlOMoraTenbHble Hacochl. [IprBOJI HACOCOB MPEUMMYIIECTBEHHO AJIEKTPUUYECKUI, HO MHOTJA
HPUMEHSIOTCS] HACOCHI C IPUBOJIOM OT MApOBBIX TypOuH [5].

OCHOBHBIMH T1apaMeTpaMH HACOCOB SIBJISIOTCS Mofada, M/4; Hamop, MITa;
MOIIHOCTb NpHBOJA, KBT; yacTora Bpamenus, o6/mun; KI1/I.

Tunopasmep Hacoca BbIOMpaeTcs MO TpeOyemon mojaye U MOTpeOHOMY Hamopy.
BriOpanHbIif Hacoc KCIUTyaTUpYeTCsl Ha pekuMe, OIM3KOM K HOMUHAJIbHOMY. OTKJIOHEHHE OT
HOMHUHAJIBHOTO PEKUMA NMPUBOIUT K moHMkeHuto KII/I.

1. ITonGop nuTaTenbHOro Hacoca

JUis muTaHus TApOBBIX KOTJIOB Yalle BCEro MPUMEHSIOTCS LEHTPOOEKHBIE HACOCHI.
KonnyecTBO muUTaTeNbHBIX HACOCOB JIOJKHO OBITH HE MEHEE JBYX Ha BCIO TPYIIY KOTJIOB,
npuuéM OAMH U3 HHUX pe3epBHbIM. CymmapHas mnojada paboTalolUX HACOCOB JIOJDKHA
IPEBBIIATh TAPONPOU3BOAUTEIBHOCTD PAOOTAIOIIUX KOTIOB B MAKCUMAJIbHOM 3UMHEM PEXHME
Ha 10%.

IIuTaTenbHblE HACOCHI NMEPEKAUYMBAIOT NMMTATENbHYIO BOAY U3 Jlea’paropa B MapoOBOU
KOTEIL.

Hanop nurarensHOro Hacoca, I1a:
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Hy=1,1[P+(0,1...0,2)]=
rae Py — MakcuManbHOE N30BITOYHOE 1aBlieHHE B Oapabane Terutoreneparopa, Mlla.
Jl1st onipenienieHust Ipou3BOAUTEIIBHOCTH MUTATEIBHBIX HACOCOB CIEAYET YUYUTHIBATh
pacxobl:
- Ha MUTaHuE BCEeX PabOTAIOIIMX ApPOBBIX KOTJIOB;
- HEMPEPBIBHYIO MPOIYBKY NTAPOT€HEPATOPOB;
- MapOOXJIAIUTEIIH;
— POY u oxyanurtenbHble YCTAHOBKH B KOTEJIBHOM.
[Tox6op muTaTenbHBIX HACOCOB Mpou3BoaAuUM 110 [ 10, Tadm. 8.15].
2. ITox6op ceTeBOoTO Hacoca
CereBble Hacochl ClOyXaT JUlsl NEpEeKauMBaHMsI IOopsdYed BOABI M3 KOTEIbHOM K
MOTpeOUTENSIM W YCTAaHABIMBAIOTCA Ha oOpaTHOW cereBol auMHUK. OHHM OBIBAaIOT TOJBKO
[EHTPOOCKHBIE C DIEKTPONPUBOAOM. Hacochl OIWHAKOBBIX pa3MEpPOB YCTaHABIMBAIOTCS
napajuieIbHO, OJIMH U3 KOTOPBIX JODKEH OBITh pe3epBHBIM. KOIMYECTBO HACOCOB OMpeneseTCs
M0 MaKCHMallbHOMY 3WMHEMY pacxXxody CETeBOW BOJBI, MOTPEOHOrO0 Hamopa W yA0OCTBa
CE30HHOI'0 PETYIMPOBAHUS MOJAYN MYTEM OTKIIOUEHUS HEKOTOPBIX U3 HHX.
3. [lonbop KOHAEHCATHOrO Hacoca
KoHneHcaTHBIE HAcOCHl NEPEKAYMBAIOT KOHACHCAT M3 0aKOB WM OOMJIEPHBIX
YCTaHOBOK B jieadparop. KolmdecTBo yCcTaHaBIMBAEMBIX HACOCOB JIOJDKHO OBITH HE MEHEE JIBYX.
Konzgencarnpie HacoCchl MOTYT pabOTaTh B HEMPEPHIBHOM WIIH MEPHUOJUYECKOM PEKUMAX.
[Togaya KOHAEHCATHBIX HACOCOB OIPEACNACTCS HUCXOId €3 MaKCUMAaJIbHOTO
KOJIMYEeCTBA KOHJCHCAaTa, HO 03 pe3epBa, M3/a:
GKH = 1a2 GTex:
Hanop konnencatnoro Hacoca, Mlla:
He = 1,1[P, +(0,18...0,20)]=
rae P, —u30pITouHOE AaBieHue B aeasparope (P, = 0,02 MIla).
TexHuueckne JTAHHEIC KOHJICHCATHBIX HAacCOCOB MIPUBE/ICHBI B
[10, Tab. 8.18].
4. Tlonbop Hacoca CHIPOM BOJIBI
ITomaya Hacoca CeIpOl BOJIBI ONPEENICHA IPU PACUYETE TEMIIOBOM CXEMBI KOTEIBHOMU
Ga, M4
Hanop ceipoii Boabl AOMKeH obecreynBaTh Mojady BOJbI Yyepe3 BCE 00OpyaoBaHUE
BOJIO-TIOZIOTPEBATEIHLHON yCTaHOBKM B fieadparop ¢ P = 0,112 MIla, ycraHOBIeHHBIH Ha
orMmeTke h = 6,5 M.
IToTepu Hanopa Ha BOJOIIOATOTOBKE CIAraroTCs U3 norepu Hanopa, Mlla:

— B IIOJIOTPEBATEIe ChIPON BOJBI 0,04
— KaTHOHUTHOM ¢uibTpe I cTynenn 0,07
— KatuoHUTHOM ¢mibTpe Il crynenu 0,09
— TIOJIOTpEeBaTeNIe XUMOUYUIIIEHHON BOJIBI 0,04
— Ha BBOJE B JIea’paTop 0,10
— MmoabEéMa BOJIBI B JI€adpaTop 0,125
— B maibax pacxoIoMepoB 0,015x3 = 0,045
— B TpyOompoBoaax 0,03
CymmapHas noreps Hamnopa: 0,54

[ToTpebHbIit Hamop Hacoca ChIpoil Bonabl ¢ yuérom Hamopa Ha BBoge 0,15 MIla
coctaBuT H., = 0,54 — 0,15 = 0,39 MIla.
K ycranoBke mpuHHMaeMm JBa Hacoca, OJIMH W3 HHUX pe3epBHBbIA. Bbibop Hacocos
npoBojuM 1o [ 10, Tabi. 8.17].
5.9. Tlon6op MepHUKa pacTBOpa COIH

BMecTuMOCTh MepHHUKA pacTBOpa COJIM MPUHUMAEM IO OOJBIIEMY Pacxoly COJIM Ha
perenepanuio punstpos Il ctynenu, m™:
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Vu=13G,p=
riae Gy, — pacxon 26%-ro HaChIIEHHOTO PacTBOPA COIH Ha OJHY
perenepanmio; 1,3 — ko3 PUIMEHT 3amaca BMECTUMOCTH.

5.10. IToxbop pe3epByapa MOKPOTO XpaHEHUS COJH

O0BEM pe3epByapa MOKPOTO XpaHEHUSI COJIH, M
V. =1,5 Gyp(B + p)/1000=
rae Gy, — cyTouHBI pacxoj comu, KI/CyT; B — KOJMYECTBO CYTOK, Ha KOTOpOE
npexycmarpuBaercs 3anac (10 — 30 cyT); p — KOJIMYECTBO CYTOK, Ha KOTOPOE MPEIyCMOTpPEH
octarok coiu (5 — 10 cyr).
[lppyarMaeM K yCTAHOBKE JJIsI MOKPOTO XPAHEHHUS COJHM JKENe300€TOHHBIN
pesepByap BMecTHMOCTBIO V., M, BIcOTOi h=2 M.

5.11. IToxGop MPOMBIBOYHOTO HacOca
Hamop Hacoca ans B3phIXJIAIOIIEH NPOMBIBKM KAaTHOHUTHOTO (MIIBTPA MOXKHO
npussTh paBHeiM 0,1 — 0,12 MITa.
INozaua HACOCA HOTKHA 0OECIICUHTH B3PHIXIAIONIYIO POMBIBKY (HIBTpa, M/d:
Gusp = 1+ f- 3600/1000=
[TprHuMaeM K ycTaHOBKE OJIMH IPOMBIBOYHBII Hacoc.

5.12. [TogGop mpoMBIBOYHOTO OaKa

Jlnsi B3pBIXJICHUS KAaTHOHWTAa B KATHOHUTHBIX (DUIBTpax ycTaHaBIMBAaeTCS Oak
BMECTUMOCTb KOTOPOTIO, M3:
V= 1,3 Gpyp _i-f-3600 13=
1000
rie Gy — pacxon BOIBI HAa B3PLIXJIAIONIYIO NPOMBIBKY (uiibTpa, My 1,3 —
K03 PUIMEeHT 3armaca BMECTUMOCTH.
[IpHHIMaEM K yCTaHOBKe GaK BMECTUMOCTBI0 Vy , M°, 1 BbIcOTOM h = 2.5 M.

6. KOMIIOHOBKA OBOPYJIOBAHUA

B3aumHoe pacrosnokeHue OCHOBHOTO M BCIIOMOTraTelIbHOTO 00OpyAOBaHUS B
MOMEIIEHUN KOTEJIbHOTO IleXa Ha3bIBAalOT KOMIIOHOBKOM oOopynoBanus. KommoHoBka
o0opy/soBaHusl BbIOMpaeTcs MPOEKTHON OpraHu3aluell B 3aBUCUMOCTH OT BHUAA CHKHUTAEMOTro
TOMJIMBA, CIOCO0Aa CXKUTaHUs, THUIMA TOMKHM, MOIIHOCTH KOTJIoarperara, TpeOOBaHUM,
NPEIbABISEMBIX K OUUCTKE MPOAYKTOB CTOPaHUs, U OT APYruX (pakTopos.

KomnoHnoBka o0opynoBaHus JODKHa oOecneuuBaTh ynoOCTBO paldoOThl U
0€30MacHOCTh IKCITYyaTallMOHHOTO U PEMOHTHOIO MEPCOHANa, MUHUMAIbHYIO HPOTSHKEHHOCTh
TpyOONPOBOJIOB, Ta30XOJOB M BO3JyXONPOBOAOB, MHHHMMaJbHbIE 3aTpaThl Ha COOpPYKEHHE
KOTEJIbHOM, aBTOMAaTU3aLMI0 TEXHOJOTMYECKUX IPOILIECCOB, MEXAHU3AIMI0 PEMOHTHBIX pPadoT,
BO3MOXKHOCTh pacIIMpeHHs] KOTEIbHOW MpU YCTaHOBKE HOBOro oOopynaoBaHus. Bce pemienus,
IpUHUMAaeMble TpU  KOMIIOHOBKE OOOpYHOBaHMS, [JOJDKHBI OTBEYaTh TpeOOBaHUSAM
CTPOMUTENBHBIX HOPM U TpaBWJI, MpaBWJIaM TEXHUKH O€30MaCHOCTH, CAHUTapHBIM U
MPOTUBONOXKAPHBIM HOPMaM.

OnHUM U3 BaXHBIX MPUHIUIIOB COBPEMEHHOM KOMIIOHOBKM OOOPYIOBaHUS
KOTEJIbHBIX II€XOB SIBJISIETCS MCIOJIb30BAaHUE OT/EIbHBIX OJIOKOB IOBBIIIEHHON 3aBOJICKON
TOTOBHOCTH TP NPOEKTHPOBAHWH, IOCTaBKE U MOHTaxe obopynoBanus. CoopyxeHue
KOTEJIbHOM M3  OTAENbHBIX  OJIOKOB  TEXHOJIOIMYECKOTO  O0OpylOBaHUS  BMECTE C
TpyOONpOBOJaMH, T'a30X0AaMH, BO3JIyXOIPOBOJAMH, KaOelsMU U JIPYTMMU KOMMYHHKAIMSIMU
3aMETHO COKpalllaeT CPOKHM U TOBBIIIAET KaYeCTBO CTPOUTEIBHO-MOHTaXHBIX padoT, T. K.
OCHOBHAs 4acTh ATUX pabOT BBINOJHsIETCS Ha 3aBojie. Ha MOHTa)KHOM IJIOIIaKe MTPOU3BOAUTCS
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TOJILKO JTIOBOJIKA OJIOKOB U COEAMHEHUE UX MEXKY COOOM.

B HacTosiiee Bpemsi cuMTaeTcs, YTO I LIEHTPAJIBHBIX KOTEJIbHBIX C MMAPOBBIMHU U
BOJOTPEHHBIMA  KOTJIAMH  HaumOoyiee  paloOHalbHAa  KOMIIOHOBKA €  HapaJyIelbHBIM
pacrojoKEeHUEeM KOTJIOB M  BCIIOMOTaTeNbHOrO 00OpyaoBaHUsl (TSATOAYTHEBBIX MAalIMH,
30JI0yJIOBUTENEH, NMBUICIIPUTOTOBUTENIBHBIX YCTAaHOBOK, J1€a3paTOPOB, IUTATEIbHBIX HACOCOB U
T.A.). ABTOMAaTHU3UPOBAHHBIE CHUCTEMbl YIPaBJICHUS CIEIyeT pa3MellaTh B CIEHUATbHOM
NOMEIICHNH. B KPYIHBIX KOTEJNBHBIX C MAapOBBIMH M BOAOTPEHHBIMH KOTJIaMH 00OpyIOBaHHE
BOJIONOJATOTOBKH CIIEIYET pa3MEeIaTh B OTAEIbHON KOMHATE.

B coorBerctBun co CHull 11-35-76 pasmepsl mpoji€ToB 34aHUIl U COOPYXKEHHA
clenyeT MpUHUMATh KpaTHbIM 6 M. [Ipu cnennanbHOM 0O0OCHOBAaHUU JOMYCKAIOTCS MPOJIETHI C
pasmepamu, KpaTHbIMH 3 M. Illar KoJIOHH [OJKEH NpPUHUMATBCS paBHbBIM 6 M, a Ipu
cnenuaibHoM 00ocHOBaHUU — 12 M. OOBEMHO-TUIAHUPOBOYHBIE U KOHCTPYKTHUBHBIE PELLICHUS
3aHUM U COOPYKEHMI KOTEIBHBIX JOJDKHBI JONYCKaTh pacimiupeHue 3naHui. 1lpu ycranoske
TOJIbKO TApOBBIX WM BOJOIPEHWHBIX KOTJIOB [UISl PACIIMPEHUs KOTEJIbHOW OCTaBJISAETCS
CBOOOJHBIM OAMH M3 TOPILOB 3[aHHUA. B KOTENbHBIX CMEIIaHHOro THma ( C MapOBBIMH U
BOJIOTPEHHBIMU KOTJIAMH) B OJIHOM MOJIOBUHE 3/1aHUS CJENYyeT YyCTAaHOBUTH MApOBbIE, a B APYroi
— BOJOTpeNHbIe KOTIbL. Pacmimpenue napoBoi 4aCcTH KOTEIbHOM IPOU3BOJUTCS B OJIHY CTOPOHY,
a BOJIOTPEIHYIO B IPYTYIO, T.€. 00a Toplia 3aHus TOJDKHBI OBITH CBOOOIHBIMHU.

Jlig KpynHOOJIOUHOTO MOHTa)Xa 0OOpYJOBaHMSI B CT€HAaX U MEPEKPBbITHIX 3AaHUN
JIOJIKHBI IPEyCMaTPUBAThC MOHTAXKHBIE MPOEMBI, JIJISl KOTOPBIX, KaK IPABUIIO, UCIIOIb3YIOTCA
TOPLIEBBIE CTEHBI 3[JaHUS CO CTOPOHBI BO3MOYKHOI'O PACIIMPEHUs KOTEJIBHOM.

[IpoektubiMu  uHcTHTyTamu  (Cantexmpoekr, BHUIIMsuepronmpom u  1p.)
pa3paboTaHbl TUIOBBIE MPOEKTHI MPOU3BOACTBEHHBIX U OTOMUTEIbHBIX KOTEIbHBIX C MapOBbIMU
korinamu THHOB JIE m KE buiickoro KoOTelbHOro 3aBoja, a TakKe MMapoBbIMH KOTJIaMU
Taranporckoro koreiabHOro 3aBoja. [IpoekTamu KOTENbHBIX MpEAyCMOTpEHa BbIpabOTKa mapa
JUIST TEXHOJIOTUYECKHX HYXKI M HYKI OTOIUICHHS, BEHTWISIMM U TOPSYEro BOIAOCHAOXKEHUS
KOMMYHAJIbHBIX U OBITOBBIX MOTpeOuTenei. PazpaboTaHbl TakKe TUIOBBIE MPOESKTHI KOTEIBHBIX
¢ BoJorpeHpiMu KoTiamu cepun KB-I'M.

KommoHoBka 000pyaoOBaHHS KOTEIbHOW C 4eThlpbMs koTiiamu J[E-10-14,
pa3paboTaHHas B KayecTBe THUIOBOM MHCTUTYTOM «CaHTEXNpeKT», NpeAHa3HayeHa JUis
TeIJIOCHA0KEeHUsI TOTpeOuTeNeil mapoM u ropsiued Bojgoil. OCHOBHBIM TOIUTMBOM B KOTEJIBHOU
ABJISIETCS] IPUPOAHBINA ra3, pe3epBHbIM — Ma3yT. CTpouTenbHasl YacTh KOTEIbHOMN BBINOJHAETCS
U3 COOpHBIX ’KeIe300€TOHHBIX KOHCTPYKIHUi. OOOpyIoBaHHE KOTEJIBbHOM paccUMTaHO Ha
CyMMapHYI0 TEIUIOBYIO Harpy3ky 26 MBT. MakcumanbHas pacu€rHas TeMIeparypa ropsden
Boabel — 150°C. g ropsidero BOJOCHAOKEHUSI W TOJIMUTKH TETUIOBOM CETH MPEIyCMOTPEHO
npUroTosiieHne Bojbl ¢ Temnepatrypoit 70°C. Kotnoarperatsl BblpabaThIBalOT HACBILICHHBIH Map
¢ abcomoTHbIM AaBieHueM 1,4 Mlla. B penykiimonHoii ycTaHOBKE JaBJeHUE TTapa CHIDKAETCS 10
0,7 MITa.

Oco0eHHOCThIO TaKOW KOMIIOHOBKH OOOPYZOBaHMsI SIBJISIOTCS TpaHCIOpTaOelbHbIE
CTPOUTENbHO-MOHTaXHbIE OJIOKH, U3TOTABIMBAEMbIE HA 3aBOJIE MM B MAaCTEPCKUX MOHTaKHBIX
opranuzanuii. Bc€  BcmomorartenbHoe — 00OpynoBaHME ~ BMECTE € TpyOOIpoBOJaMH
(TeadpallMOHHO-IMTATENbHAsT ~ YCTAHOBKA,  CETEBbIE  HACOCHI,  yCTAaHOBKa  TOpsYEro
BOJIOCHAOKEHUS W T.1I.) cocTouT w3 10 OJOKOB, pa3MENIEHHBIX Ha YCWICHHBIA TOJ 0e€3
(byHIaMEHTOB.

Kaxnapiii KOTeNbHBIM arperaT MMEET WHIWBUAYAJIbHBIM BOISHON SKOHOMAaM3eEp,
JIBIMOCOC M JyTbeBOH BeHTHUIATOp. [IpiMoBasg TpyOa BbIcOTOM 45 M — obOmas s Bcex
KoTJIoarperaroB. [ mMpou3BOJCTBA PEMOHTHBIX padOT B KOTEIbHOW YCTaHABIIMBAIOTCS Talld
HaJ NI0J0IPEBATENEM CETEBOM BOJBI, ABIMOCOCAMH U BETHIIATOPAMHU.
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MeTtoauyeckue peKOMeHAalMH 110 NMOATO0TOBKe K JIA0OPATOPHBIM 3aHATHAM

Benymeii nenpio mabopaTopHbIX padoT SBISETCS SKCIEPUMEHTAIbHOE NOATBEPKICHUE U
IIPOBEPKA CYILECTBEHHBIX TEOPETUUECKUX MOJI0KEHUN (3aKOHOB, 3aBUcuMocTel). ConepikaHueM
71a00paTOPHBIX pabOT MOryT OBITh 3KCIIEPUMEHTANIbHAS MpOoBepKa (HOpMyJl, METOJUK pacueTa,
YCTaHOBJIEHHE U NOJITBEPKIEHUE 3aKOHOMEPHOCTEN, 03HAKOMJIEHHE C METOJUKAMU [TPOBEICHUS
9KCHEPUMEHTOB, YCTAHOBJIEHHE CBOICTB BEIIECTB, MX KayeCTBEHHBIX U KOJMYECTBEHHBIX
XapaKTEPUCTHK, HAONIOJICHHE pa3BUTHUS SBJICHUH, MPOLECCOB U Op. B Xone BBIMOIHEHHS
3aJJaHUi Yy CTYAEHTOB (DOPMUPYIOTCS MPAKTUYECKHME YMEHUS M HaBbIKM OOpaleHus ¢
pa3IMYHBIME  [IPUOOpaMH, YCTAaHOBKAMH, JIAOOpAaTOPHBIM O0OpYAOBAaHHEM, amIapaTypo,
KOTOPbIE MOTYT COCTABJIATH YacTb NPO(GECCHOHATBHON MPAKTHUYECKOM MOArOTOBKH, a TaKXkKe
UCCIIEIOBATEIbCKUE yMEHHUs (HaOnmogaTh, CpaBHHUBATh, AaHAJIM3UPOBAaTh, YCTAHABIUBATH
3aBUCUMOCTH, JIelaTh BbIBOJbl M O0OOLIEHMS, CAMOCTOSTEIbHO BECTH HCCIEA0BaHUE,
0(pOPMIIATH Pe3yIbTATHI).

JlaGopaTtopHble paOOTBl MOI'YT HOCUTb PENpPONYKTHBHBIM, YaCTUYHO - IIOUCKOBBIA U
MOMCKOBBIN XapakTep.

PaboTsl, HOCAIIME PENPOJYKTUBHBINA XapakTep, OTIAMYAIOTCS TEM, YTO IIPU UX MPOBEICHUU
CTYJEHTBI IMOJIb3YIOTCS MOJAPOOHBIMU HHCTPYKLHSMH, B KOTOPBIX YKa3aHbl: 1LI€Jdb pPalOTBHI,
HOSICHEHUsI (TeOopHsl, OCHOBHBIE XapaKTEepUCTUKH), 000PYZOBaHUE, alllaparypa, MaTepuaibl 1 UX
XapaKTEPUCTHKH, TOPSIOK BBIIOJHEHUS pPaOOTHI, TaOMUIBI, BBHIBOIBI (0€3 (OpMYIHPOBKH),
KOHTPOJIbHBIE BOIIPOCHI, yueOHas U ClielualIbHas ITepaTypa.

Pabotbl, HOCsIIME YAaCTUYHO - MOUCKOBBIM XapakTep, OTIMYAIOTCS TEM, YTO IMpPU HX
IPOBEICHUN CTYAEHTHl HE IOJIb3YIOTCS MOAPOOHBIMU HHCTPYKLHMSMH, UM HE JaH HOPSI0K
BBITTOJIHEHUSI HEOOXOJAUMBIX NIEHCTBHH, U TPEOYIOT OT CTYAEHTOB CaMOCTOSTEIBHOTO MOA00pa
0o0opy0BaHuUs, BBIOOpPAa CIIOCOOOB BBINOJHEHHS pabOThl B MHCTPYKTUBHOW M CIIPaBOYHOM
JUTEpPaTypsl U Ap.

PaboTsl, HOCAIIME MMOUCKOBBIA XapakTep, XapaKTEepU3yIOTCsS T€M, YTO CTYAEHThI JOJDKHBI
PEIIUTH HOBYIO ISl HUX MPOOJIeMy, OMpasich Ha UMEIOIINECS Y HUX TEOPETUYECKUE 3HAHMUS.

@DopMbl OpraHU3aluu CTYJEHTOB Ha JIa0OpaTOPHBIX paboTax: (ppoHTaNbHAs, IPYNIOBas U
WHUBHUyaJIbHAS.

[Ipu  ¢ponTampHON (¢dopMe oOpraHM3allMM 3aHATHH BCE€ CTYAEHTHl  BBINOJHSIOT
OJIHOBPEMEHHO OJIHY U TY K€ paboTy.

[Tpu rpynmoBoil ¢opme opraHuzanMu 3aHATHH OJHA W Ta XK€ paboTa BBIIOIHIETCS
Opuragamu 1o 2 - 5 4eIOBeK.

[Ipy wHAMBHAYyanbHOM (opMe OpraHuzaluy 3aHATHH KaXAbIM CTYJEHT BBIIOJHSET
WHAUBUAYaJIbHOE 33/1aHHE.

OdopmiieHre NHCBMEHHOTO OTYeTa [0 BBINOJHEHHOM paboTe B COOTBETCTBHHU C
TpeboBaHusIMU. [[MCHMEHHBIN OTUET O BBIMOJIHEHHOM JTA0OPaTOPHOU pabOTe JOJIKEH COACPIKATH
CIIEIYIOIINAE CBEICHMUS:

- Ha3BaHue paboThI U CBeIEHUs 00 aBTOpe oTyeTa (Kypc, uMs, pamMuinsg);

- 11eJ1b PA0OTHI U OPMYIIHPOBKA UCIOIB3YEMOTO METOIa aHAIIN3A;

- ONMCaHME BHITIOJHEHUS TAOOPATOPHBIX UCCIIEI0BAaHUI UM PacyeTOB;

- CIIUCOK MCIOJIb3yEMOH JINTEPATYPHI.

OueHky 3a BBINOJIHEHUE Ja00OpaTOPHBIX pabOT YUYUTHIBAETCS KakK MOKa3aTelb TEKyIIeH
yCIIEBaEMOCTH 00Y4YarOLIerocs.

pa3anyHOi POPMBI.

L[EJIb PABOTHI

JlaGopatopHasi paboTa BBIMOJHSAETCA C LENbI0 MPUOOPETEHUS! HABBIKOB IO KOHTPOJIIO
paboTel 00Opy/HOBaHUS KOTENbHON, W3ydeHHE MPUOOIPOB M TMPUHIUNA HX JEUCTBUA,
omnpeneneHuss K.II.J. KOTEIbHOrO arperatra METOJOM IMpsIMOro ©OajaHca W  BbISBICHUS
3aBHCHMOCTH €T0 OT TEIJIONPOU3BOAUTEIBHOCTH KOTJIA.
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TEOPETUYECKASA YACTD

CoBpeMeHHass KOTENbHAsi YCTAaHOBKA — CIIO)KHOE HWH)KEHEPHOE coopykeHue. YToObl
caenatb ee pabory Oe30macHO, SKOHOMHYHOW, YMEHBIIUTH KOJWYECTBO OOCITYKHBAIOIIETO
nepcoHasa, KOTEIbHYI0 HEOOXOJUMO OCHACTUTh KOHTPOJIbHO-U3MEPHUTENbHBIMU MPUOOpaMU U
aBTOMaTHKOW. OOIUMH 337a4aMH KOHTPOJIE M YIpaBieHHs paboOTOM KOTENBHOrO arperara
ABIISIETCSl OOeCIIeUeHue:
1) BBIPAOOTKM HOOXOJMMOTO KOJMYECTBA IMapa WM TOpAYe BOABI MPH ONPEACICHHBIX
rapameTpax — JIaBJICHUH U TEMIIEPATYypE;
2) SKOHOMHMYHOCTH C)KUTaHHS TOIUIMBA, PAlMOHAIBHOTO HCIHOJB30BaHUS TeIUla JJis
COOCTBEHHBIX HYXJ YCTAHOBKH U CBEJCHUS MOTEPh TEIIOTHl K MUHUMYMY ;
3) HAJEKHOCTH, T.€. YCTAHOBJIEHME U COXPAaHEHUWE HOPMAJIbHBIX YCIOBHH paboThI
KOTEJIbHOTO arperaTa, MCKI0YaroluX BO3MOXKHOCTb HEMOJIAJ0K U aBapHil.

JUist KOHTPOJIS TapaMeTpoB, HAOIOICHHE 32 KOTOPBIMU HEOOXOIMMO TPU KCIUTyaTalliH
KOTEJIbHOHM, MpeaycMaTpUBAIOTCS TOKa3bIBalOIIUe MPUOOpPHI; i KOHTPOJIS MapaMeTpoB,
U3MEHEHHE KOTOPBIX MOXET TMPUBECTH K aBAapUHHOMY COCTOSHHUIO 00OpYyIOBaHHMSA,
CUTHAJTM3UPYIOIIUE U MOKA3bIBAIOLIUE MPUOOPHI, a A KOHTPOIS MapaMeTpoOB, YYeT KOTOPBIX
HeoOXoauM i aHanu3a paboThl O0OpYHOBaHMS JJIsi  XO3SHUCTBEHHBIX pacyeToB, -
PETUCTPUPYIOIINE WIH CYMMHUPYIOIINE PUOOPHIL.

Jl1s mapoBBIX KOTJIOB C AaBiieHueM 1pa cBbiie 0,17 Mna u npou3BOAUTENBLHOCTHIO OT 1
1o 10 kr/c cnexyercs mpenycMaTpuBaTh IPUOOPHI IS U3MEPEHUSI:

a) TeMmIepaTrypbl Tapa 10 TJaBHOM MapoBOM 3aaBMKKH, IUTATEILHOM BOJBI 3a
SKOHOMai3epoM, yXOSIIHNX ra30B, BO3/lyXa 0 U MOCJIE BO3AyXOMNO0I0IPEBATEIs;

0) nmaBneHus mapa B OapabaHe (11 KOTJIOB) IPOW3BOIUTEIHLHOCTHIO Oonee 10 1/gac
YKa3aHHbII TpuOOp AOKEH OBITh PETHCTPUPYIOMIMM) IO MAapOBOM 3aIBUKKH; y Ma3yTHBIX
(GOpCyHOK; NMHUTATENIbHOW BOJBI HAa BXOJE B HKOHOMAM3ep IOCIIE PEryJIupYIOIIEro OpraHa;
BO3/lyXa MOCIE OYThEBOI'O BEHTWJIATOPA, MEpel TOpelIKaMu 3a PEryJHpYIOIIMMH OpraHamMu U
IIHEBMO3a0packlBaTeNsIMU, JKUJIKOTO U Tra3o00pa3HOro TOIUIMBA IIepes] TopelKkaMHu 3a
PETrYIUPYIOIIUM OPTaHOM;

B) pa3psKEHUS B TOIKE, IEPE]] TOPEIKaMH, 33 PETYIUPYIOLUIIM OPTaHOM;

I') pacxoja napa B o0I1IeM MapoIrpoBo/ie OT KOTJIOB;

1) cofiep KaHKMEe KUCIIOPO/1a B YXOASIIUX ra3ax;

€) YpoBHs BOjibl B Oapabane koTna. [Ipu paccTosHUM OT MIIOLIA KU, C KOTOPOIl BeaeTcs
HaOJIOZICHUE 3a YPOBHEM BOJIbI, 10 ocu Oapabana Oojee 6 M WM MPU TUIOXOM BUIUMOCTH
BOJIOYKa3aTeJbHBIX NPUOOpPOB Ha OapabaHe cienyeT AONMOJHHUTEIbHO MHpeaycMaTpHBaTh JBa
CHU)KEHHBIX yKa3aTessl YPOBHsI, OIMH U3 KOTOPBIX J0JKEH ObITh PErUCTPUPYIOLIUM.

JUis  BONOIpEWHBIX KOTJIOB C TEMIIEPATYpOW BOJBI  BBIIE 115°C ciaenyer
pelycMaTpuBaTh IPUOOPHI ISl U3SMEPEHUS:

a) TemIeparypbl BOJbI Ha BXOJ€ B KOTEN IOCJE 3alOpHOM apMaTypbl, BO3ayXa 10 U
1ocJie BOJLyXOMO0TpeBaTesl, yXOAIINX Ia30B;

0) maBieHUs BOJABI Ha BXOJE B BOJOTPEHHBIM KOTEN IMOCHE 3allOpHONM apMmaTyphl M Ha
BBIXOJIE U3 KOTJIA JI0 3allOPHOM apMaTypbl, BO3/AyXa MOCJE TyThbEBOr0 BEHTWISATOPA M KaXKJ10TO
pETyJIMPYIOIIEro oOpraHa MJil KOTJIOB, MMEIOIIMX 30HHOE JyThe, IIEpe]l TOpelkaMH 3a
PErylupyoIMMIA OpraHaMd U MHEBMO3a0pachIBaTeleM, >KUJIKOrO M ra3000pa3HOro TOIIMBA
nepe]] TOpeaKaMu MOCie PEryIupyOLIero Oprasa;

B) pa3psKEHUS B TOIIKE, MIEPE]T ABIMOCOCOM;

T') pacxoja BOJbI yepe3 KOTeJ, XKHUAKOr0 M ra3000pa3Horo TOIUINBA;

1) COJIep’KaHusl KUCIOPOJa U YXOJAUINX Ta3ax (sl KOTJIOB IMPOU3BOAUTEIEHOCTHIO

1o 23,2 MBT — nepeHOCHOW Ta30aHaIU3aTop, ISl KOTJIOB OOJBIIEH MPOU3BOIUTEILHOCTHIO —
aBTOMAaTUYECKHE,  IMOKa3bIBAIOLIME W  PETUCTpUpPYIOLIME  ra3zoaHanusaropsl). s
CUCTEMATHUYCCKOI'0O KOHTPOJIA 3a COOTBECTCTBHUEM, 3aJIaHHBIM BCJIIMYMHAM IIapaMETpPOB, pa6oqer0
mpolecca KOTETMbHBIX arperaTtoB (TeMIepaTypsl, JaBJICHUs, Pa3psOKEHUS B TOMKE W T.A.), JJS
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U3MEPEHHs pacxoja TOIUIMBA, BOJbI, BO3yXa, KOJMWYECTBA IMOJIYy4Ya€MOI'O Iapa MPUMEHSIOTCS
KOHTPOJIbHO-u3MeputenbHbie mpubdops! (KUIT):
1. [Tpubops! a5 U3MEpPEHHS JaBICHUS — )KUIKOCTHBIC U TPY>KUHHBIC.

Jns m3aMmepeHus mnepernajga JaBiICHUM NPUMEHSIOTCS NEPEHOCHBIE M CTallMOHAPHBIE
KUJKOCTHBIE IU(depeHInaIbHbile MaHOMETPEl. MaHOMETpHI, YCTaHABIMBA€MbIE Ha KOTJaX,
naporeperpeBaTesix, ’JKOHOMan3epax 1 MUTATEIbHbIX JUHUAX JOHKHBI UMETh KJIACC TOYHOCTH
HE HWXKe 2,5 U ¢ Takol mIKanoil, 4ToObl mpu paboyeM JaBICHUHM CTPETKa €ro HaxoAWiIach B
cpenHed TpeTw wiKaibl. Ha mikane MaHoMmeTpa JOJDKHBI ObITh HaMeueHa KpacHas 4depTa o
JIEJICHUI0, COOTBETCTBYIOIIEMY BBICIIEMY JIOMYCTUMOMY paboueMy MJaBJIICHHIO B KOTJIE.
ManoMeTp 10JKeH OBbITh YCTAHOBJIEH TaK, YTOOBI €ro Moka3aHus ObUTM OTYETIIMBO BUIHBI
00CITy>KMBAIOIIEMY MEPCOHATy, IPU 3TOM IIKajda €ro JOJDKHBI HaXOJUTHCS B BEPTUKAIBHOU
IUIOCKOCTHM WJIM C HakJIOHOM BIIEpe] Ha 30°. HoMuHAIBHBIN JUaMeTp MaHOMETPOB,
yCTaHaBIMBAEMbIX Ha BBICOTE JO 2 M OT YPOBHS IUIOHIAJKKA HAOJIOJACHUS 32 MaHOMETPOM,
IoJiKeH ObITh He MeHee 100 MM, Ha BbIcoTe OT 2 10 5 M — He MeHee 150 MM 1 Ha BbIcOTeE OoJiee 5
M He MeHee 250 MM. Mexay MaHOMETPOM M MapOBBIM KOTIIOM JIOJIKHBI OBITh COCAMHHUTEIbHAS
cudonHass TpyOka nuameTpoM He MmeHee 10 MM, ¢ TpexXOJOBBIM KpaHOM. MaHOMeTpbl HE
JOTYCKAIOTCA K IPUMEHEHUIO B CITydasx, KOraa:

a) Ha MaHOMETpPE OTCYTCTBYeT IjaoM0a WIM KIEHMO C OTMETKOW O MpOBEACHUU
MIPOBEPKHU;

0) UCTEK CPOK MTPOBEPKU MAaHOMETPA;

B) CTpejika MaHOMETpa NpPH €ro BBIKIIOYEHHUH HE BO3BpAIlla€TCi K HYJICBOMY
MOKA3aHUIO IIKaJlbl Ha BEJIMYMHY, IPEBBIIIAIONIYI0 TOJOBUHY JOMYCKAEMOM MOTPEIIHOCTU st
JTAHHOTO MaHOMETPa;

I') pa3OUTO CTEKJIO WJIM UMEIOTCA APYrue MOBPEXKIECHUS MAaHOMETPa, KOTOPbIE MOTYT
OTPa3UTHCS HA MIPABUIILHOCTH €T0 TTOKA3aHUM.

2. [Ipubopsl a5is  U3MEpEeHUsT TEMIEPaTyphl: KUAKOCTHBIE, MaHOMETPUUYECKUE
TEPMOMETPBI, TEPMOMETPHI CONPOTHUBIIEHHUS, TEPMONAPhI, TUPOMETPHI.
3. [Tpubops! U1 U3MEpeHus pacxoja KHUAKOCTel, mapoB u razoB. [Ipu skcruryaTanuu

KOTEJIbHBIX ~ YCTAHOBOK  TOJYYMJIM  PACIPOCTPAaHEHHE  CIEAYIOUIME OCHOBHBIE  BHJIbI
pPacxoJJOMEpOB: CKOPOCTHBIE, 00BEMHBIE, IPOCCEbHBIE.

4. [Tpubops! st ananusa npoaykTos cropanus (COz, CO) no nmpuHUMIY OEHCTBUS
JEJIAT Ha:

a) xumunyeckue (tuna ['XIT u BTU), ocHOBaHHbIE Ha MOIJIOMIEHUH OCHOBHBIX YacTeH MPOYKTOB
CrOpaHHsI COOTBETCTBYIOLIMMH PEAKTUBAMU;

0) pusnueckue (PIEKTPUUYECKHE W MarHUTHBIE), OCHOBAaHHBIC HA WCIOJIB30BAHUU (PUINUECKUX
CBONCTB I'a30B.

[Tpumep paccTaHOBKM KOHTPOJIbHO-U3MEPUTETbHBIX PUOOPOB CM. Ha puc. 1.

Hcnons3ys npubopsr KUII, onpenenstor 3¢ eKTUBHOCTL pabOTHI TeioarperaTa myreM
BBIUMCJIEHHUS] €ro KOod(pQUIUEHTa IMOJE3HOro JAEHCTBHUS METOAOM IMpPSMOro WM OOpaTHOIO
6anancos. [Ipu nepBom mMeToie K03(h(HUIIMEHT NOJAE3HOT0 ASHCTBHS onpeaenseTcs o popmye:

Q
nka = y
(1)
Qo Q«’
I7I€ Nka - KOI(DPUIMEHT MOJIE3HOTO AEUCTBUS KOTJIOArperara;
Q - TONe3HOMCHONB3yeMOe TEIJIO B KOTEIBHOM arperare, KBT;

Q. - pacxon TomIMBa, KI/cC;
Q." ~ Hu3mIad TemIO0Ta CropaHms TOILIMBA, KJ[XK/KT.

N3meHss KOIMYEeCTBO MOJaBaeéMOr0 TOIUIMBA, MOXHO YCTaHOBUTH 3aBUCHUMOCTh K.ILJ. OT
MPOU3BOIUTENBHOCTH KoTha. C 3TOH 1enbio BhIOMpaeTcs HOMUHAIBbHAS MPOU3BOJUTEIHHOCTh
KOTJIa, KOTOPOW HA3bIBAETCS HAMOOJBINAs MPOU3BOIUTEIHLHOCTh, OOEcIieunBaeMas KOTEIbHON
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YCTAaHOBKOW B TEUEHHUE JUIUTEIBHOM AKCIUTyaTallMu 0e3 paccTpoilcTBa pexkuMa paboThl M MpU
(akTHUeCKuX NapameTrpax napa M BOJbI, COOTBETCTBYIOLIMX 3aJaHHBIM. [IpM HOMHMHaIBHOM
peXUME B COOTBETCTBUU C MMEIOIIMMHUCA JKCIEPUMEHTAIBHBIMA JAHHBIMU IIPU MCIBITAHUU
JAHHBIX TEIUIOArPeraToB 3aJar0TCs 3HAYEHUEM K.II.J. 3aT€M PacCUUTHIBAETCS Pacxoi TOILIMBA
o popmye:

Q1
QOZ B Kr/C, (2)
Nia - Qu”
rae Q 1 - HOMHHAJbHAS TEIUIONPOU3BOJUTEILHOCTh KOTIIOArperaTa, omnpeaeseMas o
dbopmye:
Q:-D: (h," - hY) , xBr, (3)

3aech Dy - HOMHHaNbHAS APOIPOU3BOIUTEILHOCTH KOTIIOArperara, Kr/c;

hi" - sHTamBmMs BeIpabaThIBaEMOro mapa, KJK/Kr;

hi' ~ SHTanbmus nuTaTENBHON BOIBI, KJHK/KT.

[Ipu M3MEHEHUHU KOJIMYECTBA MOJaBaEMOr0 ra3000pa3HOro TOIUIMBA B TOIKY M3MEHSIETCSI
ero JIaBJICHUE B TPYOONPOBOE B COOTBETCTBHHU C PABEHCTBOM

Q' VP!
— 7 — (4)
Q" vp"

rae Q," - pacxo TOIIMBA IIPH BTOPOM PEXKUME paGoThI KOTIOArperara, Kr/c;

VP' - mepemaj jgaBieHHs rasa B MOJAIONIEM TPYOONPOBOIE M TOIKE MPH HOMHHAIBHO
pexume,

KF/MZ;

vp" - nepernaJ AaBJieHus ra3a B OJaroleM TpyOonpoBo/ie U TOIKE IPU BTOPOM PEKUME

paboThI KOTJIOArperara.
N3 popmyel (4) cnenyer:
VP!
Q'=Qo
vp!

OmnpenenuB no Qopmyne (5) pacxoa TOMIMBAa MpPU BTOPOM pEKUME pabOThI KOTJIoarperara,
paccuuThiBaeM K.I1.1. o popmyie (1).

[ToBTOpUB SKCIIEPUMEHT U PACCUMTaB K.I.J. MAPOBOTO KOTJIa, MOXHO MPEICTaBHUTH
3aBUCHUMOCTh T|xa  OT TEIUIONPOM3BOAMTEIHLHOCTH KOTJIa B COOTBETCTBYIOIICH CHCTEME
KOOP/MHAT.

B o6miem Buje 9Ta 3aBUCUMOCTb MPEACTaBIEHA HA PHC. 2.

IMTPOBEJIEHUE OKCIIEPUMEHTA

1. W3yuuB cxeMy pacctaHOBKU MpubopoB (puc.10) u TpeboBaHUs, MPeabIBISIEMbIE
KUII

IpH DKCIUTyaTallik KOTJIOArPEratoB, HEOOXOIWMO BBIICHUTH ICHCTBUTEIHHYIO PACCTaHOBKY
KOHTPOJIbHO-U3MEPUTETBHBIX TPHOOPOB, HW3YYUTh TPUHINN WX JCHCTBUSA, Ha3HAYEHUE,
MPOBEPUTH UX MPUTOJHOCTD JIJIsl HKCILTyaTall|H.

2. [TpoBecTH Mcce0BaHUE 3aBUCHMOCTH K.11.11. KoTioarperata JIKBP-20-13 ot ero
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TerIonponu3BoauTeIbHOCTH. C 3TOW 1EeIbl0 HEOOXOJUMO BBIOpAaTh HOMUHAIBHBIA PEKUM
paboTel W 3amarbcs Tpu  AToM BenwumHoW K.a.a.  (0,88+0,9). 3arem ¢ moMormibio
TaroHanopomerpoB Mapku T/DK m3meputs naBieHune razoo0pa3HOTO TOIUIMBA B IOAAIOLIEM
TpyOOIIPOBOJIE TOCTE PETYIUPYIOLIEr0 YCTpOMcTBa M paspexeHue B Tomke. C MOMOUIbIO
nepsuaHoro npubdopa JIM u Bropmunoro — KCJI-2 ompenenuts mapompou3BOAUTEIHLHOCTH
KOTJIa, @ C IIOMOIIBIO TUCTAHIIMOHHOTO MaHOMeTpa Mapku MDJ[ u Bropuunoro npudopa KC/I-2
- JaBieHue mapa B Oapabane kotna. [To dopmyne (2) paccuuThiBaeTCsS pacxoi TOILIUBA MPU
HOMMHAIBHOM pexume ¢ yueroM, uro Q,° = 8500 xkan/kr = 35530 x/Ix/kr. C moMOLIbIO
PEryJIUpPYIOIIET0 YCTPOWCTBAa YMEHBIIUTH JaBJICHUE Tra3a B MOJAIOIIEM TpyOompoBoje,
CJIeIOBATeNIbHO, YMEHBIUIUTh NEpernaj] JaBJIeHUsS U PacXo] TOIUIMBA, KOTOPBI pacCUUTHIBAETCS

o popmyre (5).

3areM omnpezensercs K.I.A. paboTsl KOTJioarperara npu 3ToM pexkume o popmyse (1).
[ToBTOpHO M3MEHSIETCS PEKUM PAOOTHI MAPOBOTO KOTJIA U MPOBOAMTCS aHAIOTUYHBIH

pacuer.

O®OPMIJIEHUE OTYETA

OT4eT 0 BHINIOJIHEHUH JTA0OPATOPHOU PabOThI IOJKEH COACPIKATh:
1. Cxemy paccTaHOBKH NMPUOOPOB KOHTPOJIS, BEIMOIHEHHYIO B cooTBeTcTBUU ¢ 'OCT 3925-509.
2. TlepedeHb MCIIOIB3YEMBIX IPUOOPOB JIJISt K3MEPECHUS TEMIIEPATYPHI, TABICHUS, Pa3PEIKCHUS,

pacxoda, YpOBHs BOJbI B 6apa6aHe KOTJIa U T.AO.

3. BBIBOIBI OTIIMYHO MIPABMIIBHOCTH PACCTAHOBKH U THIAX MPUMEHSIEMBIX ITPHOOPOB.
4. PesynbraThl uccaenoBanus 3hGekTUBHOCTH paboThl KOTIOArperara, KOTOpble T0JKHBI ObITH
MIpEICTABJICHBI B BUE Ta0uI 1 u 2.

Tabmuua 1.
Pe3ynbrarsl n3mMepenui
No Tun Hasnenune | /laBnenue | Ilepeman | Ilaponpou | JlaBnenue | [Ipumeuan
ONbl- | KOTJIOarperara | raszaIociie | B TOIKE | JIaBJI€HUS | 3BOJAUTENb | Iapa B | ue
Ta peryi. Po, kr/M* | rasa VP, | HOCTB OapabaHe

ycTaH. Pi, KI/M> kotima D, | kotnma P,

Kr/M° T/4ac Kr/cm’

(xr/c)
1 2 3 4 S) 6 7 8
Tabmuma 2
Pe3ynbrarsl pacueroB
Ne [TaponponsBon | Oxtansnu | OHtanenu | Paznocts | Temmonpo | Pacxon K.
OTIBIT | UTENLHOCTh s o SHTAJBIM | U3BOAUTEN | TOTUIMBA KOTJIOarpe
a kotna D, T/4ac | BelpabablB | mUTaTeNpH | mMapa W | bHOCTh Q,, Kr/C rarta
(xr/c) qtapa h, | oif  BOJBI | BOIBI KOTJIa N xa
K JK/KT h, kJlx/xr | Vh, VDh, kBt
kJx/Kr

1 2 3 4 5 6 7 8

5. 3aBucuMOCTb K.I.J. OT TEIUIONPOU3BOAUTEIBHOCTH, NPEICTABICHHYIO TIpaduuecku B

CHUCTEME KO-
OpPIMHAT 1| « - VDh.
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3. YueOHO-MeToAuYeCKoe U HH(POPMAIHOHHOE o0ecTieYeHHe U CIUTLTHHBI

3.1. Pekomenodyemasn 0CHOGHAA Tumepamypa

Ne Ha3Baumue

1. | Hensarun I'.H., Jle6eneB B.U., IlepmskoB b.A., Xapanor I1.A. Temmorenepupytomuiue
yYCTAaHOBKH: yueOHUK, 2-¢ u3ganue, M.: bacrer, 2010.

2. | 1. Jle6ener b.U., u ap. PacueT u npoekTrpoBaHNEe TEMIOTEHEPUPYIOIINX YCTAHOBOK
CHCTEM TerrocHa0xenns,1993.

3. | 2. bemukos C.E., Kotnep B.P., Manbie koTibl u 3amuTta armocdepbl. CHUKEHUE BpeI-
HBIX BBIOPOCOB MPHU IKCILTyaTaIl[MU MPOMBIIUICHHBIX U OTOIMHUTEIBHBIX KOTEIbHBIX, M.:
DHeproaromusaart, 1996, 128 c.

4. | 3. TennoBoii pacuer KoTenbHbIX arperatoB (Hopmarusnsiii Metox), JI.: Dueprus, 1998,
296 c.

5. | 4. Poanmatuc K.®., [Tonropernkunii A.H. CipaBOYHHK 11O KOTEJIbHBIM YCTAaHOBKAM MaJIOH
npou3BoauTENbHOCTU, M.: DHeproaromusaar, 1989, 487 c.

6. | KorenbHble YCTaHOBKM M TapOreHEpaTophl [DIeKTpoHHBIH pecypc]: ydeOHuk / B.M.
JlebeneB [m ap.]. — DIJEKTPOH. TEKCTOBBIC JaHHBIE. — M. : Y4eOHO-METOINYECKUM
IEHTP MO 00pa30BaHUIO Ha JKEJIE3HOOPOKHOM TpaHcnopte, 2013. — 375 ¢. — 978-5-
89035-641-3. — Pexxum noctyna: http://www.iprbookshop.ru/26812.html

7. | ABTOHOMHOE TeIJIOCHA0KEeHHE [ DICKTPpOHHBIN pecypce] : YuebHoe nocodue / B.M.
Ilononckuit, I'.H. Tutos, A.B. I[lononckuii. - M. : U3garensctBo ACB, 2007. -
http://www.studentlibrary.ru/book/ISBN5930933596.html

8. | Korenbubie yctanoBku TOC : TemIoTeXHUYECKHE pacueThl [ DIEKTPOHHBIHN pecypc]:

yuebnoe nocodue / I'.1. XKuxap - Munck : Beim. mik., 2017. -
http://www.studentlibrary.ru/book/ISBN9789850628831.html

3.2. Pexomenoyemasn 0OnoIHUmMeENbHAA TUmMeEpamypa

Ne

Ha3zBanmue

1.

"MammnocTtpoenue. KorenbHble ycTaHOBKU. [DnekTpoHHbIH pecypc] / FO.A. PyHapirus,
E.D. Tunene, A.B. Cynakos. ; Ilog pen. }O.C. BacunbeBa, I'.Il. TlopmueBa. - M.:
Marmmnoctpoenue, 2009." - http://www.studentlibrary.ru/book/ISBN5217019492.html

[TaporenepaTopbl MPOU3BOJUTEIBHOCTBIO 2,5...25 T/4 [DneKTpoHHBI pecypc]|
METO/JMYECKHE YKA3aHHWS K BBINOJHEHUIO KYypCOBOTO IMPOEKTa IO AMCIUIUIMHE
«I['eHeparopbl Terla U aBTOHOMHOE TEIJIOCHA0)KEHHME» Uil CTYAEHTOB OakallaBpuaTa
ouHOil (hopmbl 0OyuyeHus HampasieHus noaroroBku 08.03.01 CrpourtenscTBO / . —
DNEKTPOH. TEKCTOBbIE JaHHbIe. — M. : MOCKOBCKUI rOCYAapCTBEHHBIN CTPOUTENbHBIN
yauBepcuter, ObC ACB, 2016. — 48 c. — 2227-8397. — Pexum nocryna:
http://www.iprbookshop.ru/62626.htmi

MarepuanbHbIi U TEIIOBOW OajaHChl KOTEIHHOM YCTAaHOBKHU [DIIEKTPOHHBIN pecypc] :
MeToan4YecKas pa3paboTka K MPAKTHUYECKUM 3aHATHSIM, KypCOBOMY U JTUIIJIOMHOMY
MPOEKTUPOBAHUIO / . — DIEKTPOH. TEKCTOBble naHHble. — Hinkamii Hosropon:
Hrkeropoackuil rocy1apCTBEHHBIM apXUTEKTYPHO-CTPOUTENBHBIN yHUBEpcuTeT, ObC
ACB, 2010. — 49 ¢ —  2227-8397. —  Pexum  Jocryna:
http://www.iprbookshop.ru/18228.html

TennocHabxeHune u BeHTWIsIIHSL. KypcoBoe v TUIIIOMHOE TPOSKTHUPOBAHHE
[Dnextponnslii pecype] / I[Tox pen. mpod. b. M. Xpycranesa. - 3-¢ u3nanue
UCIIpaBJIEHHOE U JlonoJiHeHHoe. - M. : U3parensctBo ACB, 2010. -
http://www.studentlibrary.ru/book/ISBN9785930933944.html

"Mammnoctpoenue. KorenbHble yctaHoBKH. [DnekTpoHHbIN pecype] / FO.A. Pynapirus,



http://www.iprbookshop.ru/26812.html
http://www.studentlibrary.ru/book/ISBN5930933596.html
http://www.studentlibrary.ru/book/ISBN5217019492.html
http://www.studentlibrary.ru/book/ISBN9785930933944.html
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E.D. T'mnpne, A.B. Cynakos. ; [Tog pen. FO.C. Bacunbena, I'.I1. [Topminesa. -
M.:Mammnoctpoenue, 2009." http://www.studentlibrary.ru/book/ISBN5217019492 htm

Cetn razonorpebaeHus KOTeIbHBIX [ DJIEKTPOHHBIN pecypc]: yueb. mocodue /
Bepmmnosuu B.A. - M. : Uadpa-Unxenepus, 2018. -
http://www.studentlibrary.ru/book/ISBN9785972902279.html

TemnnorazocHa0XeHUE HACCICHHBIX MECT M MPEIPUATHI [ DIESKTPOHHBIN pecypc] :
ydaeOHOe mocoOue i CTyAeHTOB 2-4 KypcoB OakaniaBpuara HarpasieHui 13.03.01
«Tennosneprerrka u terorexuuka», 07.03.04 «I'pagoctpoutensctBoy, 08.03.01
«CtpoutenbcTBOo» U MaructTpanToB HanpasieHui 13.04.01 «TemnosHepreTuka u
termorexuukay, 07.04.04 «I'pagoctpoutensctBoy, 08.04.01 «CTpouTenbcTBO» BCEX
dbopm oOyueHust / . — DIIEKTPOH. TEKCTOBBIE TaHHbIe. — BopoHex: Boponexckuii
rOCYIapCTBEHHBIN apXUTEKTYypHO-CTpOUTENbHBIN YHUBepcutet, DbC ACB, 2017. — 89
c. — 978-5-7731-0515-2. — Pexxum noctyma: http://www.iprbookshop.ru/72948.html

CII 61.13330.2012 TemioBas H30JSAIUsA  OOOPYAOBaHUS M TPYyOOIPOBOJIOB.
AxtyamuzupoBanHas Bepcus CHull 41-03-2003 TlpodeccuonanbHas crpaBoyHas
cucreMa «Texakcnepr»

CIT130.13330.2012 BayTtpeHHuU BOIONIPOBOJ M KaHAIM3AIMS 31aHUH.
AxryammsupoBannas Bepcust CHull 2.04.01-85 TIpodeccronanpHas cripaBodHast
cucrema «Texakcepr»

10.

CIT 131.13330.2012 CrpoutenbHas kaumaTtosiorus. AkryanusupoanHas Bepcust CHull
23-01-99* TIlpodeccronanbHas cripaBoyHas cucteMa «TexakcnepT»

3.3. Ilpozpammnoe obecneuenue, npogheccuonaivuvle 6a3vl OAHHBLIX U UHGOPMAUUOHHbBIE
CHPAGOUHbIE CUCHIEMbL, UHMEPHEM -PeCcyPCbl

Ne Ilepeyenn

1. | ITaket opucHsix mporpamm Microsoft Office

2. | ITaker oucHbx nmporpamm OpenOffice

3. OneparnmonHas cuctema Windows

4. | Autodesk, Autocad, Revit, Autodesk 3ds Max

5. | IlpodeccuonanbHas cpaBoyHas cucteMa «TexskcnepT»

1. | Hayuynas 6ubnuotexa UyBl'Y [DnekTpoHHBIH pecypc]. — Pexxum noctymna:
http://library.chuvsu.ru

2. | DnextpoHHO-OnbMMoTeunas cucrema IPRBooks [Dnekrponnsrit pecypc]. — Pexxum
nocryma: http://www.iprbookshop.ru

3. | DnekrponHas Oubmmoreunas cucrema «tOpaiiT»: anekTpoHHas OHOIMOTEKA TSl BY30B U
ccy30B [DnexTponHbIil pecypc]. — Peskum nocryma: https://www.biblio-online.ru

4. | OBC «M3natennscTBO «Jlanby [DnexTpoHHsli pecypc]. — Pexxum moctyma:
https://e.lanbook.com/

1. | Musncrpoii Poccun http://www.minstroyrf.ru/docs/

2. | MuUHHUCTEPCTBO CTPOUTENHCTBA, APXUTEKTYPHI U KWIHITHO-KOMMYHAJIBHOT'O X03HCTBA
Yysanickoit Peciyoimku http://minstroy.cap.ru/about

3. | denepaibHOE areHTCTBO MO TEXHUUECKOMY PETYJIUPOBAHUIO U METPOJIOTHH
(PoccranmapTt) www.gost.ru

4. | Obpa3oBarensHoe coobuiecTBo Autodesk
http://www.autodesk.ru/adsk/servlet/pc/index?sitelD=871736&id=18409945

5. | EnuHoe okHO K 00pa3oBaTeNbHBIM pecypcaM [ DIeKTpoHHbIH pecypc]. — Pexxum
noctyna: http://window.edu.ru

6. | Poccuiickas rocynapcTBeHHas 6uOnuoTeka [ DiIeKTpoHHBINH pecypc]. — Pexum goctyna:

http://www.rsl.ru



http://www.iprbookshop.ru/72948.html
http://www.minstroyrf.ru/docs/
http://minstroy.cap.ru/about
http://www.gost.ru/
http://www.autodesk.ru/adsk/servlet/pc/index?siteID=871736&id=18409945
http://window.edu.ru/
http://www.rsl.ru/
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Poccuiickas HarmoHabHAst OMOIMOTEKA [ DIEKTPOHHBIN pecypc]. — Pesxxum moctyma:
http://www.nlr.ru

Hayunast snektponHas 6ubnmoreka «KubepiaeHunkay [DneKTpoHHBIN pecypc]. — Pexum
nocryna: http://cyberleninka.ru

CaiiT 111 TPOSKTUPOBIIUKOB WWW.AWQ.ru



http://www.nlr.ru/
http://cyberleninka.ru/
http://www.dwg.ru/

