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5
BBEAEHHUE

[lenp naHHOTO MPOEKTa aAanTUPOBATh CTYIEHTOB K METOJMKE MPOECKTUPOBA-
HUS BEHTWISILIMM TPOMBIIUICHHBIX 3[aHUM, PEHICHUI0 HauOoJiee 4acTO BO3HMKAIO-
IIMX OpH 3TOM 3a7ad. [loMoub CTyAEHTY NpH BBIIOJHEHUU KYpPCOBOTO MPOEKTA IO
BEHTWISILIMM TPOMBILIUICHHOTO 3/1aHUs CAMOCTOSITENIFHO Pa300paTbcs B OCOOEHHO-
CTsIX BbIOOpa TpeOyeMoro BO3yX000MeHa U CITIOCOOOB €ro OpraHU3aIfH.

TexHOTOrnYecKkne Mpouecchl TUTEHHBIX, TEPMUYECKHX, COOPOUHO-CBAPOYHBIX
U JPYTUX LEXOB MAIIMHOCTPOUTEIHHBIX U METaI000padaThIBAIOIIUX MPOU3BOJICTB
COMPOBOXK/IAOTCS BBIEICHUEM TEIIOTHI, BPEHBIX ra30B, TAPOB U MbUIH, KOTOPHIE C
TEYEHUEM BPEMEHH JIEJIAl0T BO3yX MOMEIIEHUS HENPUTOJHBIM JUJIsl JbiXxaHus. M3me-
HEHHE COCTAaBa U COCTOSIHUS BO3AYIIHOW CPEIbl MOKET HETAaTUBHO BJIUSATH HA CaMO-
YyBCTBHUE JIOJICH, CHUXATh NPOU3BOJUTEIBHOCTh TPYyJa WM BbI3bIBATh PA3IUYHbBIC
npogeccuonanpHbple 3a0oneBanud. [lonaep:kaHue COCTOSHUS BO3AYIIHOW CpEJbl,
OJaronpUATHBIX JJI pa0OTAIOLIUX IPU BBIMOJIHEHUH TEXHOJOTMYECKOrO IpoLecca,
obecrnieueHre TpeOyeMbIX HOPMAaTUBHBIX YCIOBHI Ha pabouux MecTax, sSBJSETCS 3a-
nadyeld BEHTWISALMU. be3 mpaBWIIBHO OpraHU30BaHHOIO BO3J4YyXOOOMEHa NPOMU3BOJ-
CTBEHHBIX MOMEIIEHUNA M TOAJEPKAHHS TEMIIEPAaTypHOTO PEXHMa B HHUX, HE BO3-
MO>KHO OOecnieueHre ycloBUi 0e30MacHON padoThl A TPYASIIUXCA HA MPOU3BOA-
CTB€ U HEBO3MOXHA cepTU(PUKALUS NPEANPUITHS HA COOTBETCTBUE UX CAHUTAPHBIM
HOpMaM.

O DeKTUBHOCTH pabOTHI BEHTUJISALIMM B II€XaX 3aBUCUT OT MHOTUX (haKTOPOB,
B TOM YHCJE, OT PAlMOHAIILHOTO BHIOOpA 3JEMEHTOB BEHTWISILMOHHBIX CUCTEM IS
00pabOTKHU MPUTOYHOTO U BBITSHKHOTO BO3AYXa, OT MPABUIIBHO BBIITOJIHEHHOTO MOH-
Ta)ka, HAJIAJKU U DKCILTyaTallMM CUCTEM BeHTWsiumu. Ho mpexxie Bcero ycmnex Bbl-
NOJIHEHHSI 33J1a4, CTOSIIMX Mepel BEHTWILUEH NMPOU3BOACTBEHHBIX IOMEIIECHUN
OTpENENAeTCs] MPAaBUIBLHO TPHUHATHIM MpPHU TMPOSKTUPOBAHUHM BO3AYXOOOMEHOM H
CXEMOU €r0 OpPraHu3aluH.

CcplIKM Ha MCTOYHMKM MHGpOpMAalMy, HEOOXOAMMOHM Ui pacueToB MOMOTYT
CTY/ICHTY UCHOJb30BATh JOCTATOUHO OOJIBIION UX NEpedYeHb, IPUBEACHHBINA B CIIUCKE
PEKOMEHIYEMOM JTUTEPATYPhl B KOHIIE TOCOOHS.

Kpome naHHBIX METOIMYECKUX YKa3aHUW MPU BBINOJHEHUU KYpPCOBOTO MPOEK-
Ta NOTpeOyeTCs MOJB30BATHCS TAKKE METOJIMYECKUMH YKA3aHUSIMHU

- 10 COCTaBJIEHUIO TEIJIOBOro OajlaHca MOMEIICHHM, ONpeeIeHuI0 U30bITKOB
TeIJa;

- 110 ONPEEICHUIO TApO- MbLJIe- U Ta30BbICICHU, MOCTYNAIOUIUX B 1IEX;

- 0 pacyeTry IMPOU3BOAUTEIILHOCTH MECTHOW BBITSIKHOM MU MECTHOM NPUTOY-
HOM BEHTHJISIINH;

- TI0 IOA0O0PY M pacyeTy BO3AYyXOpPa3AalolIuX yCTPOMCTB (BO3Ayxopacmpee-
auTenen);

- 110 BBIOOPY MPUTOYHBIX KaMep U UX JIEMEHTOB;

- 110 APOAMHAMUYECKOMY PAaCUYETy BEHTHWIALIMOHHBIX CHCTEM

JII1 KaueCTBEHHOT'O BBINOJIHEHHSI KYPCOBOIO IPOEKTA CJIEAYET HCIIOJIb30BaTh
KOHCYJIBTALIMK MPENoAaBaTele U HaX0AUTh CAMOCTOSITENIbHO HOBYIO MH(OPMAIIHIO.
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13AJAHUE HA TPOEKTUPOBAHMUE

IIpoekTupoBaHKre BEHTWISLUH, Kak U apyrux cucrem TIT'B, HaumHaercs ¢ co-
CTaBJICHUS 3a/1aHUs HAa MIPOEKTUpOBaHuE. B HeM yka3bIBaeTCsl, YTO JOJKHO OBITh 3a-
IPOCKTUPOBAHO U HEOOXOAMMBIEC JAHHBIE JJIs1 MPOSKTUPOBaHUS. VICXOTHBIMU JaH-
HBIMM SIBJISIFOTCSI, TPEXKIE BCEro, IUIAHBl M pa3pe3bl 34aHUS C YKA3aHUEM MECT
pa3sMEIIEHUsI TEXHOJIOTMYECKOro OOOpYAOBAHUS M HSKCIUIMKAIMA TMOCIEIHETO.
Kpome Toro 3aka3zuuk NpencTaBiaseT LEJIbld psii HEOOXOAUMBIX JAHHBIX IO MO -
TOTOBJIEHHOMY ITPOEKTUPOBIIUKOM IEPEYHIO.

[To3TOMYy CTyIEHT Kak OyIylIMi MPOEKTUPOBIIUK, AOJKEH HAYyUUTHCS
COCTaBJIATH 33JaHUE HA NMPOEKTUPOBAHNE, ONIUPASCh HA MNCbMEHHBIE U YCTHBIE yKa-
3aHUS PYKOBOJIUTEIS KyPCOBOTO IIPOEKTUPOBAHMS.

B nosicaurensHoi 3anucke B paszaen 1 «IIpoektHoe 3amanue. McxonHele nas-
HBIE» CIEAYET BKIIOUUTD CIEAYIOIINE TYHKTHI:

1.1 3apaym NpoeKTUPOBAHMUS,
1.2 KnuMaTnueckue JaHHbIe paiiloHa 3aCTPOKH;

XapakTepucCTUKU KIMMaTa MOKHO opopMuTh Tabnuieit. B oty Tabmuiy 3ano-
CSITCSL BCE KJIIMMATHUYECKHE JIaHHbIC, KOTOPHIE MOTYT MOTPEOOBATHCS MPHU BHITIOTHE-
HUU PacyeTOB: apaMeTPbl HAPYKHOTO BO3AyXa IPYMIbl A ISl TEIIOrO U XOJIOAHO-
ro, a Tak ke rpynmnesl b s AByX MEpUOJOB r0/ia; 3HAYEHUS CPEOHEH TeMIleparypbl
Hapy»KHOTo Bozayxa B urole (1, °C ); 3HaueHHe CpeIHECYTOYHOr0 KOJIMYECTBA TeIlia CyM-
MapHOW COJIHEYHOW paJdalliy, MOCTYMAOIIEN B HIOJIE HA TOPU30HTAIBHYIO TTOBEPXHOCTh
(Iep, BT/MZ), KOTOPBIE UCTIOJIB3YIOTCS MPU PACUETE TEIIONOCTYIIEHNI OT COJIHEYHOW para-
LMY Yepe3 MOKPBITHE; 3HAYEHUSI CPEIHEN TeMIepaTypbl OTOMUTEIBLHOIO MEPUO/A; IPOOII-

JKUTEIBHOCTh OTONHUTENBHOIO TEpUOJAa W Jpyrue mnapamerpbl npuHuMaemble mo CII
131.13330.2012 [6].

1.3 Tl1aHMpoBOYHBIE PellieHNsT 3TaAHMS;

XapakTeprCTUKA OTPAKAAIONIMX KOHCTPYKIMI BKJIFOYAET TAaHHBIE:

- ONMCaHMWE IUIAHUPOBOYHBIX PEIICHHUI 33aIaHMs; KOJIMYECTBO 3TAKEN, HATMYHE
NOJIBAJIA ¥ TEXHUYECKOr0 3TAXKa U T.J.;

- XapaKTEPUCTUKY CTPOUTEIBHBIX KOHCTPYKIMN (TEPMUYECKOE COMPOTUBIICHUE
HApYXKHBIX OTPaXJCHUN CTEH, OKOH, IMOKPBITHS; XapakTepuctuky (Jl) TermioBoi
WHEPLUH TOKPBITUS, KOHCTPYKLUIO OKOH, THIl NEPEIIETOB U OCTEKJIEHUS, CTENEHb
WX 3arps3HEHUS;

- HaJIM4YME€ HAPY>KHBIX BOPOT, UX KOHCTPYKLUS, Pa3sMepPbl U MPOJOKUTENb-
HOCTb OTKpPBIBAaHHS;

- MECTOIOJIOKEHUE 0OBEKTA U €r0 OPUEHTAIIMI0 OTHOCUTENIBHO CTPAH CBETA;

- XapaKTEPUCTUKY UCTOYHUKOB UCKYCCTBEHHOI'O OCBEIICHUS.



.
1.4 XapakTepuCTHKA T€XHOJOTHYECKOr0 Mpolecca BKIKYAET:

- KpaTKOe OINHUCAHME TEXHOJIOTMYECKOro Mpolecca C yKa3aHMEeM XapakTepa
MPOU3BOJACTBEHHBIX BPEIHOCTEH, BBIJICISIONIUXCS B TOMEIIEHHUSAX OT TEXHOJIOTH-
YECKOT0 000PYI0BaAHUS;

- CYMMAapHYIO MOUTHOCTH, KO3 ()UIIMEHTHI UCTIOIB30BaHUS MOIITHOCTH JJIEK-
TPOJBUTATENIEH;

- DJIEKTPUYECKYI0 MOIIHOCTh WJIM POJ W Pacxoj TOIUIMBA HArpeBaTeIbHOTO
000pyI0BaHUS;

- KOJIMYECTBO OCTBHIBAIOIIETO B I[eXe MeTaylia (WK APYyroro Marepuana) u UH-
TEpBaJIbI TEMIIEPATYP OCTHIBAHUS €T0;

- TeMIIepaTypy U pa3Mepbl HarpeThIX MOBEPXHOCTENW 000PYy0BaHUS, TEXHOIO-
TMYECKUX JKUJKOCTEN U T.M., IEPEAAIONINX TEIJI0 BO3AYXY MTOMEIICHUS;

- MpU HaJU4YMU CBAPKU — TUIl U PAcXo] CBAPOYHBIX MAaTEpUAIOB (CBapOYHOU
IPOBOJIOKH, 3JIEKTPOJIOB, alleTUIIEHA WU JPYroro rasa, UCHoJIb3yeMOro B MpOLEcce
CBapKH), pacxo/l AJIEKTPOIHEPTUH;

- P OIPUMEHEHUU OKPACOYHBIX padoT: IJIOLIaJAN OKpaIIUBAEMON MOBEPXHO-
CTH, METOJl HAHECEHHUS MOKPBITHS, PACXOJ] U THUI Kpacku, KO3hPuiueHT 3¢ HeKTrB-
HOCTU yJIaJICHUsI BPEAHBIX BBIJCIICHUN TEXHOJIOTHYECKUM OTCOCOM;

- HaJTM4Me TEXHOJOTHYECKON BBITSDKKH HIIM BCTPOEHHBIX MECTHBIX OTCOCOB U
MPOU3BOAUTENLHOCTD UX TI0 BO3AYXY;

- TpeOOBaHMS 3aKa3uyuKa K MUKPOKIMMATy MTOMEIIEHUH 10 TEXHOJIOTHYECKHM,
CAaHUTAPHO-TUTUEHUYECKUM HIIM IKOHOMUYECKUM YCIOBHSIM;

- YUCJIO €KE€YacHO pabOTaONINX, CMEHHOCTD;

- BpeMs U IPOJOJKUTENbHOCTh pabOThI 11€Xa;

- KaTETOPHUIO TSYKECTHU BBIMOIHIEMON paboThI;

- KOJIMYECTBO BBO3UMOI0 MaTepHalia CHapy>k1 B XOJIOHBIA MEPHOJ] T01a;

- ICTOYHUKH TEIUIa U XO0JI0Aa, TapaMeTPhl TEIUIO- U XOJ0IOHOCUTENEH;

- HEKOTOpBIE Ipyrue JaHHbIE 1J11 KOHKPETHBIX TUIIOB IIEXOB.

VY4eOHbIM 1eNIIM KYypCOBOT'O MPOEKTUPOBAHMS B OOJbILEH CTEHNEHH OTBEYAIOT
1exa MawuHOCMPOUmeIbHbIX TIPOU3BOJICTB, TIOOTOMY B OCHOBHOM OHH SIBJISIFOTCS
O00BEKTaMU B 33JaHHUAX Ha KYpCOBOW MPOEKT MO BEHTWJISIIIMM MPOMBIIIJICHHOTO 3/1a-
HUSL.

PykoBonuTens KypcoBOro MPOEKTUPOBAHMS MOXET BBIATh OMHCAHUE TEX-
npoiiecca, Ho CTYJCHT MOXET U CaMOCTOSITeIbHO O3HAKOMUTBCS C TEXHOJOTH-
YEeCKUM TPOILIECCOM MOYXHO MO JIHUTepaType, OMUCHIBAIOIIEH TEXHOJOTHIO WU
BEHTUJISILIMIO TOTO WJIM MHOTO Tpou3BozcTBa [23], [24], [25], [26], [27], [29], [31].
KpaTkue cBefeHus o xapakrepe BpeIHOCTEN U TUIIaX MECTHBIX OTCOCOB OT TE€XHOJIO-
rMYEeCKOro oOOpYyJOBaHHUS MPHUBEACHBI B HOpMax MPOEKTUPOBAHUS BEHTWISILIUU
OTJCJIBHBIX 1IEXOB, [8]...[14].
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2 BBIBOP PACUETHBIX TAPAMETPOB HAPYKHOT'O U
BHYTPEHHEI'O BO31YXA

2.1 BbiGop pacuyeTHBIX MapaMeTPOB HAPYKHOT0 BO3/yXa

PacueTHpIMM MapamMeTpamMu Hapy>KHOTO BO3JyXa MOTYT OBIThb MapamMeTpbl
(ymempHas sHTamsmus |, kJDk/xr, Temmneparypa t,, °C u ckopocTs BeTpa &, M/C)
rpynibl A unu b. Beibop rpynmnsl napamMeTpoB BEAETCS B 3aBUCUMOCTH OT Ha3Haye-
HUSI BEHTWISIIUMU B cOOTBeTCTBUU ¢ myHKTOM 5.13 CII 60.13330.2012 [4]. IIpu nipo-
€KTUPOBAaHUU BEHTWISIMU NPOU3BOJICTBEHHBIX MOMEIIECHUN 3a paCUETHBIEC MapaMeT-
pol B Terblid nepuoy (TII) cnexyer npuHuMaTe mapaMeTpsl A, a sl XOJOJIHOTO Me-
puoaa (XII) napamerpsi b.

3HauyeHHs TapaMEeTPOB HAPYKHOrO BO3/yXa JUIsl TEIJIOr0 U XOJIOAHOTO MEPHO-
na roaa, eiouparorcst mo CIT 131.13330.2012 cornacHo Tadmumel 10.1 [6] wmm mo
[Tpunoxxenuto 1 tabiuua 1.1 B 3aBUCHMOCTH OT reorpauueckoro mojioKeHus paiio-
Ha 3acCTpOMKH O0OBEKTa MpPOEKTHUpoBaHUs. Eciu He yKa3aH B NMPOEKTHOM 33JaHUU
palioH 3aCTpOMKH, 3aKa3UMK JIOJDKEH COOOIIUTh TpeOyeMble apaMeTpbl HapyKHOTO
BO3JlyXa JUISl TEIUIOTO U XOJIOJHOIO Ieproia roaa. PacueTHsle mapaMeTpel HAPYKHOTO
BO3/1yXa B IEPEXOIHBIN MEPHOJ roJja HE3aBUCHUMO OT reorpauyecKoro MojoKeHUs U
HA3HAYEHHUS BEHTWJIALMHA NMPUHUMAIOTCS paBHbIMU: Temreparypa +10° C, temnoco-
nepxkanue 26,5 kJ[K/Kr cyxoro Bo3ayxa.

[lo 3agaHuI0 Ha TPOEKTUPOBAHUE JOMYCKAETCS MPUHUMATh OoJiee HU3KHE Ia-
pameTpbl HAPY>KHOTO BO3/lyXa B XOJIOAHBIA NEPHUOJ rojia U 0oJiee BHICOKHE apameT-
PBI HAPYKHOT'O BO34yXa B TeIUIbIA nepuon roaa, m.5.15 CIT 131.13330.2012 [6].

B KypcoBOM MpoeKTe AOMYCKAETCsl pacCUUTaTh BO3AYXO0OMEH TOJIBKO JUISl TeM-
soro (TII) u xonoguoro (XII) neproaos.

B noacnumensnoil 3anucke Kypcoeozo npoekma cmyoeHm 001)4ceH He moJib-
KO npueecmu 3HaAYEeHUsA Napamempos, Ho U 0amp 000CHOBaAHUE 8bIOOPY.

2.2 Bb100Op pacyeTHBIX MapaMeTPOB BHYTPEHHET 0 BO3yXa

Tak kak mapaMeTpbl BHYTPEHHErO BO3/lyXa B 3aBHCUMOCTH OT BBICOTHI MOTYT
MEHSITBCSI, TO HOPMBI OOSI3BIBAIOT MPU MPOSKTUPOBAHUN BEHTWISIIMKM OOECIIEUUTH OIpe-
JICJICHHBIMU JIUIITB TIapaMeTphl B pabodeii 30He MOMEIICHUS, KOTOPbIE MOTYT OBITH OIl-
TUMAJIbHBIMHU WU JOMYCTHMBIMH.

CornacHo HopmatuBHoMy AokymeHTy CII [4] n.5.1 nmpoekTupyemas BEHTUIIS-
1Y A0JDKHA 00eCeunTh MmapaMeTpbl BO3ayXa B 00CTyKUBaeMOM WU pabouel 30He
MPOU3BOJICTBEHHBIX NOMEIIEHHUI B Mpeesiax AOMYyCTHMbIe HOPM, IIPU BCEX COCTOSI-
HUSX HapY>KHOTO BO3/yXa B IMpejeiax OT NPUHATHIX MMapaMeTpOB HapY>KHOTO BO3-
yXa JUIsl XOJOJHOTO MepHoJia A0 MPUHATHIX MMapaMeTpOB HAPYKHOTO BO3AyXa JUIS
TEIUIOBOTO Nepuoza roja (eciim He yKa3aHbl 0coOble TPEOOBaHUS K MUKPOKIMMATY B
MIPOCKTHOM 3aJaHUH ).

3HaueHusl JOMYCTUMBIX MapaMeTpOB BHYTPEHHEro BO3Ayxa B paldoueil 30HE
npunumatrorcs mo 'OCT 12.1.005-88 [2] B 3aBUCMMOCTU OT KAaT€rOpUHU BBINOJIHSIE-
Mol paboTs (Tabmuma 2.1) u Caullun [1].
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Kak npaBuiio, B Tex 1exax, KOTOpbIE SABIAIOTCS OOBEKTOM KYypPCOBOIO
IPOEKTUPOBAHUS, €CTh pa0OUYME META Pa3IMYHbIX KATETOPUH TAKECTU, HO B LIEJIOM
B paboueil 30HE cleAyeT MpuHUMaTh padoTy cpeaneit Tsokectu lla wm 116. A Ha oT-
NenbHBIX pabounx Mmectax c¢ kareropueil |l (Tsoxenas), oOecrieunBaroTcss HOpMUpYe-
MBbI€ ITapaMeTPbl CTPYSAMHU BO3yXa MECTHOW MPUTOYHON BEHTHISILIUU.

[Ipu BbIOOpE pacyeTHBIX MapaMeTPOB BO3AyXxa B pabodeil 30HE MPOU3BOJA-
CTBEHHBIX IOMELIEHUI KaTeroOprio padoT s 3aIaHHOTO MMPOU3BOCTBA (ECJIM OHA HE
yKa3aHa B 3a/IlaHUU Ha MPOEKTUPOBaHUE) MOkHO NpuHATH o CH [7]. Bbibop pacuer-
HOH TemIieparypbl Bo3layxa B padouei 30He 1, JoJbKeH ObITh 0OOCHOBAH LIENECOOOPa3HO-
CTBIO M COOTBETCTBOBATH yKazaHusMm 11.5.16 u 518 CIT 60.13330.2012 [4].

Tabnuma 2.1 PacuetHble TemmepaTypbl, CKOPOCTh W OTHOCHUTENbHAs BIaX-
HOCTh BO3/[yXa Ha MOCTOSIHHBIX M HEMOCTOSIHHBIX Pa0O4YMX MECTax MPOHU3BOJICTBEH-
ueix nomernenuit (FOCT 12.1.005-88)

CHIMAIbHEIE HUOPMbL Hi Il,om-cnmble HOPMEL
TOCTOAHLCL M HEMOC TO O P
JBOUIT MECTaX Tevmepatyper. “C CrOpocTH OH{OC"'.
TeNbHOM
Temne | Cropoctt | OTHOCH- Ha Beex Ha Ha JBHAKCHHA .
Nepuon, | Kareropist | parvpa | msicxe- TEMbHAL pabowr: MOCTOAH- HeMoCTOAH- | BO3IYXA, M'C, ;;a'“;:cgi
rofa padot JC HHA, WIGAHOCTE, | MecTaX | HBIX padounx | HBIX padowy | He Oonee Hlmﬁo u:aé .
W/, He Yo MECTAx MeCTax )
Gonee Hn nocTosHHBD: 6
HETIOCTOSTHHETY. palotn iy
MECTAN
1 2 3 4 3 6 7 8 9 10
Jlerkas: Ha4*C
la 2325 0,1 BhIIE 28431 30432 0,2
16 22-22 02 pacieTHON 28731 3032 0,3
CpemHer Tenepa-
TAACCTHL ’I}IJPH
Tewmai Ma  |2123 0.3 40-60) "‘;'f)-‘;"gx"’;“ 17730 29731 0,4 73
116 20-22 0.3 {mApameT- 2730 29/31 0.5
Taxenas P
II1 1820 0.4 A)HHe 26/29 28/30 0,6
Gomea
VKOWHHBIX
BIp. 7HS
Jlerkas
Xonoapsiii la 22-24 0,1 21-23 1826 0,1
H Tepe- 16 21-23 {1 20244 1725 02
XOHb2 CpreHeit 40-60 - 15
YCROBHA | DsGEeoTH:
Ila 18-20) {2 1723 1324 0,3
16 17-19 0.2 1521 1323 0.1
Tanenan
I 16-18 03 13-19 1220 05
Ilpumeuanus.

1. B Tabmure nomycTUMble HOPMbBI BHYTPEHHETO BO3/yXa MPHUBEACHBI B BHJE IPOOH: B YUCIUTENE JJIsT PAOHOB C
pacueTHOH TeMIlepaTypoil Hapy»KHOTO Bo3ayxa (mapameTpsl A) Hike 25 °C, B 3HameHarene - Boime 25 °C.

2. Jlns paiioHOB C TeMIlepaTypoil Hapy>XHOro Bo3ayxa (mapameTpsl A) 25 °C u BbIII€ COOTBETCTBEHHO IS
KaTeropuu paboT JIErKOH, CpeHel TSHKECTH M TDKEJIONW TeMIepaTypy Ha pado4Mx MecTax CleAyeT NpUHUMaTh Ha 4
°C BblIlIE TEMIIEPATYPbl HAPYKHOTO BO3/yXa, HO HE BBIIIE YKa3aHHOW B 3HaMeHartene rp. 7 u 8

3. B HaceneHHBIX MyHKTaX C PacueTHOW TeMIepaTypoi Hapy>kHoOro Bo3nyxa 18 °C m Hmxke (mapameTpsl A) BMe-
cto 4 °C yka3aHHBIX B Ip. 6, foImycKkaeTcs npuHUMats 6 °C

4. HopMaTuBHast pa3HOCTb TEMIIEPATyp MEXIY TeMIIepaTypoil Ha pabo4YuX MecTax M TeMIIEpaTypoil Hapy»KHO-
ro Bo3ayxa (mapamerpsl A) 4 wim 6 °C MoeT ObITh YBeTTUUEHA TIpU 000CHOBAHUH PACUYETOM B COOTBETCTBHUU C 1. 2.10

5. B HaceneHHBIX IyHKTaX C pacyeTHOW TeMIlepaTypoil HapykHOTo Bo3ayxa i, °C , Ha MMOCTOSIHHBIX W HEMOCTOSH-
HBIX pabOYrX MeCTax B TEIUTBINA NEPHOJ] To1a (mapamMeTpsl A), MPEBIIAIOIICH:
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a) 28 °C - Ha kaxabll rpagyc pasHoctu Temnepatyp t - 28 °C cnexyer yBenuuuBaTh CKOPOCTh ABMIKEHUS BO3AY-
xa Ha 0,1 m/c, HO He Ooiee ueM Ha 0,3 M/C BBIIIE CKOPOCTH, YKa3aHHOH B Ip. 9;

6) 24 °C - Ha Kaxnbli rpagyc pasHoctu Temmepatyp t - 24 °C pomyckaeTcs NpUHUMAaTh OTHOCUTENBHYIO BIIAXK-
HOCTh BO37yXa Ha 5 % HUXe OTHOCUTEJILHON BIaXKHOCTH, yKa3aHHOMU B Ip. 10

6. B kMMaTH4YecKHX 30HaX ¢ BHICOKOW OTHOCHTENIHHOM BJIaKHOCTBIO BO3/lyxa (BOJIM3HM MOpEH, 03ep, U JIp.), a TakK-
JKe TIpU IPUMEHEHNH annabaTHOW o0pa0OTKHM MPUTOYHOTO BO3AyXa BOIOH Iy obecreyeHHs Ha pabodux Me-
CTax TEMIIepaTyp, YKa3aHHBIX B Tp. 7 U §, MOITyCKAaeTCs] IPUMEHATh OTHOCHUTENBHYIO BIAXKHOCTh Bo3ayxa Ha 10%
BEIIIIE OTHOCHTEIHHOM BIIAYKHOCTH, OTIPEIECIICHHON B COOTBETCTBHH C IIpUMed. 5.6

7. Ecnin nomycTuMbIe HOPMBI HEBO3MOXHO OOECIIEYHTH 1O MPOW3BOACTBEHHBIM MM SYKOHOMUYECKUM YCIOBHUSM,

TO CJEXyeT MPEeIyCMOTPETh BO3AYIIHOE AYIIMPOBAHNE MIIM KOHANIIMOHUPOBAHHUE BO3AyXa Ha MOCTOSHHBIX pabounx
MecCTax.

3HayeHust pacyETHBIX TTAPaMETPOB BO3MyXa B paboueii 30He (Temmeparypy t,, °C; oTHO-
CUTEJIbHYIO BIIQXKHOCTb ¢, % W TOJBIKHOCTH BO3yXa $, M/C), a TakkKe pacyeTHbIE Mapa-
METPBI HAPY’KHOTO BO3yXa PEKOMEH TYEeTCsI 3aICaTh B TAOIUILy 2.2.

Tabmura 2.2. PacuerHble mapaMeTphl BO3IyXa

[lapaMeTpLI ITapaMeTphl HAPY;KHOIO BO3AYXA
BHYTPEHHETO BO3AYXA

. " [eorpanueck: Tepu K 50 |
Pation sacTpoiki corpapuueckas | Iepuon | Katerop

I
LHPOTA roga aGoT Lo D, rpyrma Lo | Byeps R O,
i wPOT L G| e e | |
(A unu B) KT
TII
XIT

Ilpu evinonnenuu Kypcoeozo npoekma He 0ORYCKaemcs NPUHUMAMb PAcC-
YemHovle NaApamempvl 6HYMPEHHE20 U HAPYHCHO20 8030yXa HO MAdIUYAM, npUGe-
OCHHBIM 68 CNPABOYHUKAX U ROCOOUAX, a c/ledyem nob3zoeamuvcsa moJvko CIL
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3PACYUET NOCTYNJEHUSA TEIIJA B IOMEIEHUSA
3.1 UcTouHMKH TeIwIonoCTyILIEH I

BOoNBIIMHCTBO TEXHOJOTUUECKUX TPOIIECCOB COMPOBOXKIAETCS 0O0pa30BaHUEM
U BBIZICJICHUEM B BO3AYX IOMEIIEHUN MPOM3BOJCTBEHHBIX BpeaHocteil. [IponsBo-
CTBEHHBIE BPEIHOCTH — 3TO (haKTOPHI MPOM3BOIACTBEHHON CpEIbl M OpPTaHU3AIUU
TPYJIOBBIX MPOIIECCOB, KOTOPHIE OKA3bIBAIOT MM MOTYT OKa3bIBaTh HEOIATOMIPUATHOEC
BIIMSIHUE HA COCTOSIHUE 370POBbsl U PabOTOCIOCOOHOCTH YenoBeka. K uuciy npous-
BOJIMMBIX BPEIHOCTEM, B YACTHOCTH, OTHOCSTCSA M30BITKH TEILIa, IPUMECH B BO3yXe
BPEHBIX U STOBUTHIX MAPOB M Ta30B, BIATOM30BITKH, IPUMECH TBLIN, HATMYNE WH-
TEHCUBHOI'O TEIIOBOT'O 00Iy4eHHs pabOTaIOIIETO.

OnuHakoBBIMU JUIsi BCEX BHUJOB MPOU3BOJCTBEHHBIX IMOMEIICHUN UC-
TOYHUKAMU TEIUIOBBIACICHUN SBJISIIOTCS COJIHEUHAs paavalus, HCKYCCTBEHHOE
OCBEIIEHHUE, FJIEKTPOABUTATEIH, JTHO/IH.

JIns KaXK10ro BUAAa TEXHOJIOTMYECKOTO MPOLIECCa XapaKTEPHbI CBOM UICTOUHHUKHU
TEIUIOBBIJEIIEHU, KOTOPBIE MOYKHO Pa3/IENIUTh HA CIEIYIOIINE TPYIIIIbI.

Mexanuueckoe o0bopyooeanue, CHaOXKEHHOE SJICKTPOJBUraTEISIMU (pa3iidy-
HBIE CTAaHKH, TPAHCIIOPTEPHI, ABTOMATHI U T.1T.).

Hazpesamenvnoe 060pyoosanue, KOTopoe CIYXKUT JJi1 HarpeBa (WK IJIaBiie-
HUSI) METaJlJIa, CYIIKU U3JCIHUH, T.€. €YU, CyIIniIa, TOPHBI.

Ocmuiearomguiit.  mamepuan. OCTBHIBAIOIIMM MaTEpPUAIOM MOXET OBITH pac-
MJIABJICHHBIA M HArpeThIil MEeTaJll, HarpeThie B CYIIUIaX 3eMJIsTHbIE (POPMBI U Ipyrue
MaTepualbl.

Hazpempwle nosepxnocmu. VIcTOUHUKaMU SIBHOTO TeIjla MOTYT OBITh KakK IO-
BEPXHOCTH TBEPJBIX TEJ, TaK U KUAKOCTeH. K TAKUM HCTOYHHMKAM OTHOCSITCSI BAHHBI
1 0aku (ecau TemIeparypa B HUX OOJIbllle TEMIEpaTypbl padoueil 30HHI t.,.), Harpe-
ThIE CTE€HKHU CYIIHWJI, OXJIAJUTENIbHBIX KOYKYXOB JINTEHHBIX KOHBEKTOPOB M OXJaJH-
TEJIBHBIX KaMep JUIsl OTIMBOK, HATPEThIe CTEHKU TPYOOIPOBOIOB U T.J.

Tennoevioenenus om niodeil CieayeT YIUTHIBATh B TEIJIOBOM OalaHCE IMOMe-
IICHUH, €CJIM Ha KaXKJI0TO YeJI0BEeKa, HAXOSIIEroCs B MOMEIIEHUHU, TPUXOTUTCS 00b-
eM romerennst Merbire 40 M°. B cllydae HEOGXOAMMOCTH y4eTa TeIIOBBIICICHUI OT
JIOJIEN CIeyeT BOCMOJb30BAThCSI METOJIUKOM, UCIOJIb3yeMOM B MPEAbIAYyIIEM Kyp-
coBoM npoekTte. [Ipu pacyere 0ObIYHON BEHTHISIMU B pacueTaxX yUUTHIBACTCS TOJb-
KO BBIJICJICHUE SIBHOTO TEIjia. Y IeJbHbIC BBIACICHUS TEIUIa OT JII0JIEH MPUHUMAIOTCS
0 CIIpaBOYHUKaM NpoekTupoBimka [20],[32]

B nosacnumensnoii 3anucke no Kypcogomy npoekmy cjiedyem npugecmu
MemoOuKy pacuema 0isa 00H020 NOMEUW|eHUA, a 01 OCIMAIbHBLIX NOMEU|eHUTl OaH-
Hble pacuemos npueecmu 6 eude maoauy.

3.2 TenionocTynyieHust OT COJTHEYHOH pagualnu

TennonocTymieHus OT COJTHEYHON paJualliy 4epe3 CBETOBBIC MPOEMBI M T10-
KPBITHUS YYUTHIBAIOTCS B TETIOBOM OajlaHce JJIS TETJIOTo Mepuoa roja.

PacuetHbiM "acoM cyTok st BRIOOpa BO3MyXOOOMEHa SIBIISIETCS Yac, KOTJa
OKHJIAIOTCST caMble OOJBINHME TEIJIOM30BITKM B TOMEIIEHUH, T.€. Korja OymyT



12

HanOOJIbIINE CyMMAapHbIE TEIJIONOCTYIUIEHUSI OT COJIHEYHOM pajaualvu, TEXHOJOTH-
YEeCKOTro 000OpyAOBaHMS U MPOYUX MCTOUHUKOB TEIIOBBIIETEeHUH. Yackl MakcUMallb-
HBIX BBIJICTICHUU TeIUIa 10 TEXHOJIOTHYECKUM YCIOBHSM (7y max) YKa3bIBAIOTCS B 3a-
JAHUU Ha pa3pabOTKy MPOEKTa.

Ecnu He ykazaH B 3a7aHUM 4Yac (T max), TO CICAYET IPHHATH, YTO BBIICICHHE
TEeIJIa OT TEXHUYECKOI0 000pYIOBAHMS IPOUCXOIUT PABHOMEPHO B MHTEPBAJIE YaCOB
(71) = (72) 9, TOE 71, T, COOTBETCTBEHHO HAYaJO M KOHEI] pacueTa TEXHOJIOTUIECKOTO
o0opyaOBaHUS.

Jlnst BBIOOpa pacyeTHOro yaca BO3AyXOOOMEHa HYKHO OINpPENENIUTh 4ac Mak-
CUMAaJIbHBIX MOCTYIUICHUN TEIJIa OT COJIHEYHOU pajinaliuu (7, max) B MHTEPBAJE YacoB
MaKCUMAaJIbHBIX TEIIONOCTYIIJIEHUH OT TEXHOJIOTUYECKOr0 000PYy10BAHMUS.

Ecnu npuHATO paBHOMEpPHOE BbIICNIEHUE TEIIa OT TEXHOJOTUYECKOTo 000py-
JIOBaHUS, TO YaC MaKCUMaJIbHBIX CYMMapHBIX TEIUIOMOCTYIJICHUH COBIMAAET C YaCOM
MaKCUMAaJIbHOTO MOCTYTIUICHUSI TETUIa OT COJTHEYHON paJiualiii.

3.2.1 [locTyuieHue Temja Yepe3 OCTeKJIeHUe

[Ipu pereHuu 5TOM 3a7a4ll MOKHO TOJIB30BAThCS HE TOJIBKO HIDKE JTaHHOM
METOJMKOM, HO U METOJUKAMH TTPUBEACHHBIMUA B CIIPABOYHO-METOIMYECKOMN JTUTEpa-
Type. [20, 21, 22 u ap.]

[Ipu mpoeKTHpOBaHNY BEHTHWIAIMH, B TOM YHCJIE M C HCIApUTEILHBIM (aamna-
0aTUYecKuM) OXJKIACHHEM BO3/yXa, IMOCTYIUICHHE TeIjla B TOMEIIECHHE uepe3
octeknenne (Q,, k/[x/a4) onpenensercs no Gopmyre:

Qo = 36(qn ’ KPIHC + dp - Ko6n) 'on ',Bl'ﬂZ; (31)

rae Oy, 0, — MakCHMMaJbHas MHTCHCUBHOCTB IIPSAMOW M PacCEsSHHOM COJIHEYHOH pa-
JAAIMH, TAJA0IIEH Ha CBETONIPOEM B HUIOJIE, Br/M? . B 3aBHCHMOCTH OT reorpaduue-
CKOW IIMPOTHI paiiOHA CTPOUTEIHLCTBA U OPUEHTALIMU OTPAXKIACHUS OINpeaesieTcs o
tabnwume 2.1, [Ipunoxenus 2,

Ay — TI0IAaAL CBETONIPOEMA, MZ;

[1 — KO3(DPUIIMEHT TEIIONPOMYCKaHUsI OKOH C YYETOM 3aT€HEHHsI Hempo3pay-
HOM yacThi0 (TIeperieTaMu) 3alloJIHEHHsI CBETOIpOoeMa M 3arpsisHeHHs atMocdepsl,
onpenensercs mo Tabnue 3.1,

[» —KO3(DPUITMEHT YUYUTHIBAIOIINN CHIKEHHUE OTIpeeseTcs no tadauie 3.2;

K6, — x0ddduniuenT o0ayyeHus MOBEPXHOCTH CBETOIIPOEMAa PACCESTHHOM paiu-
anuent K4, = 0,85.

K,,—¥x0>bOUIMEHT WHCONAIUYU, YYUTBHIBAIONIUN OO0 TPOIIEAIIET0 MOTOKA
Ma/IA0IEH HA BEPTUKAIBHBINA CBETOBOM MPOEM MPSIMOM COJIHEYHOM paJvalyy IOCIe
3aTE€HEHUS HAPYKHBIMU KO3BIpbKaMH WJIM BEPTHKaJIbHBIMU pedOpamu. Ilpu oTcyT-
CTBUU KO3BIPHKOB O BEPTUKAJIBHBIX pedep K, =1

[Ipu ucnons3oBanuu Tadauisl 2.1 [punoxkenus 2 cienyer UMETh B BULY, UTO
€CJIM OTCYTCTBYIOT 3HAUCHUS (,, , TO 3HAYUT OKHA B JTAHHBIN Yac HAXOATCS B TCHHU.

B tabnuue 2.1 Ilpunoxxenust 2 yka3aHO UCTUHHOE COJIHEYHOE BpEMsl, a 4achl
paboThl TIPEANPUATHS 3aJAI0TCS 10 JAEKpeTHOMY. OpPHUEHTUPOBOYHO HCTUHHOE COJI-
HEYHOE BpEMsI MEHbBIIIE JEKPETHOro Ha | vac.
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Ecnu B momernieHny okHa OpUEHTUPOBAHBI TOJIBKO Ha OJIHY CTOPOHY, TO 3a Yac
MaKCHUMAJIbHBIX MCCTYIUICHUH COJIHEUHOM paJMaliiu MPUHUMAETCs TOT 4ac (10 mo-
JyIHS WM 10CJ€ MOIyAHs), IS KOTOPOro cymMMma (O, + s, ) MMeeT Haubombliee
3HaueHue. JIJisi pa3mMuHbIX MOMEMIEHUH OJHOTO M TOTO K€ 3/IaHUS 3TOT Yac MOXKET
OBITHh pa3MMuHbIM. ECi B MOMEIEHNN CBETOBBIC MPOEMbI OPUEHTHPOBAHBI HA Pa3-
HBbIC CTOPOHBI CBETa, ONMpEACIICHUE Yaca MaKCUMAaJIbHBIX TEIUIONOCTYIUICHUH (Tomax)
YCIIOKHSETCSA, TaK KaK HEOOXOAMMO PaCCUUTATh MOYACOBOE MOCTYIUICHHE TEILIa de-
pe3 CBETOBBIE MPOEMBI ISl KaKJIOM HApPYKHOW CTEHBI, a 3aT€M HAUTU CyMMapHbIE
MOCTYIIJICHUS TEIIa Ye€pPe3 BCE CBETOBBIC TPOSMBI JIJIA KaKIOTO Jaca.

PesynbraThl pacuera odopmuth B Bujae Tadbuuisl 3.3. [Tocne Tabauiibl caenathb
BBIBOJI O Yac€ MaKCHUMAJIbHBIX TEIJIOMOCTYIIEHUH (Tomax) M BEJIMUMHE TOCTYIICHUM
TeIlIa, KOTopas JOJDKHA ObITh YUTEHA B TEIJIOBOM OajlaHCe TTOMEICHUS.

Ta6muua 3.1 KoaddutiueHT f;, yAUTHIBAIOMINN 3aTEHEHHS] OCTEKJIEHUS CBETO-
BBIX IIPOEMOB TNIEPEIUIETAMU U 3arps3HEHUE aTMOCHEPHI

He3sarpssaennas 3arpsisHeHHas atMoc(epa MPOMBIIUICHHBIX PalilOHOB
aTMocdepa. IPU PacHONIOKEHNH O0BEKTAa CTPOUTEIHCTBA HA M-
3anoyiHeHUE CBETOBOro | Jlsl CBETOBBIX pO- | poTe
nmpoema €MOB, 00JTy4aeMbIX 26-40° 44-68° 36-40° 44-68°
B Pacy€THBIN Yac C.III. C.II. C.II. c.1l.
COJIHLIEM WMJIM HaXO- | aJIsl CBETOBBIX IIPOEMOB, | IUIS CBETOBBIX IIPOEMOB,
JIIUXCs B TEHU 00IydaeMbIX B pacueT- HaXOIsIINXCA B pacuéT-
HBINA Yac COJIHIIEM HBINA Yac B TEHU
OcTexknenue oguHapHOe
0e3 ImeperuIeToB, 3aIo-
HEHHE TIpoeMa CTEKI00- 1 07 0,75 16 175
JIOKaMH WU CTEKJIOM
PO UITHHBIM
OCT@KJ‘I?HI/I@ IBOHHOE 0e3 0.9 0,63 0,68 1,45 1,58
MeperuiéToB
OcTexnenre B MeTaJlIu-
YECKHX INepeIuieTax:
OJIMHAPHBIX 0,8 0,560 0,6 1,28 1,40
JIBOMHBIX 0,72 0,51 0,54 1,15 1,26
OcTexnenne B 1epeBsiH-
HBIX [IeperuieTax:
OJIMHAPHBIX 0,65 0,46 0,48 1,04 1,14
JIBOMHBIX 0,60 0,42 0,45 0,96 1,05

Tabmuma 3.2 KoadgdunueHT £, yIUTHIBAIOIINN CHIKCHHIE TIOCTYTUICHHH TeTlIa
B ITOMEIIICHHE 32 CUET 3arps3HEHUsI CBETOBBIX MPOEMOB

Koaddumment K,, ni1st ocrexnenus
CreneHs 3arpsi3HEeHUs
HaKJIOHHOTO U
OCTEKJICHUS BEPTUKAIBHOT'O
TOPH30HTAJIBHOTO
1 2 3

3HaYnTEeNHEHOE 0,85 0,75
YMepeHHoe 0,9 0,80
HesnauurensHoe 0,95 0,85
Yucroe CTeKII0 1 0,95
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Ta6nuna 3.3 PacyeT TerIoBbIIEIEHUM OT COTHEYHOM pajdaliii 4epe3 OCTEeK-
JIEHUE

PacyetHeie
(lD;MyI-J'[[I:I Q=3 62[(‘}1‘1—'_‘?13) ')8] ’)82 ’AOK], 91 il
. CTOpOHA CBeTa” /A, M cTopoHa creta /4, M Kﬁx&q
ACH
n; o ps . Qo, ¢n. R o, X Qo«
ByM | Briv’ Fr P KD/ Br/m® Br/M’ A P K/

3.2.2 TlocTyIuieHue TeIia Yepe3 MOKPbITUSA

[TocTyruieHne Teruia B MOMEIICHWE B TEIUIBIA TIEPHUOJ Tojia Yepe3 COBMEIICH-
HBbIC MOKPBITHS 3aHUN M COOPYXKEHHH JUIsl JIFoOOro pacueTHoro 4aca cytok (Qp)
omnpezensieTcs no gpopmyie:
+q,-)P
Q. =36 (ter — 1, ) Aoy K = 3,6'[t” +M—ty} Ay K . (32)

(04

rae t, — pacdeTHas TemIeparypa Hapy)HOro Bo3ayxa, °C;

O 0, — MakCMMaJIbHasi MHTEHCUBHOCTh IPSIMOM M PACCESHHOW COJIHEYHOH pa-
JIMALINH, Mafaiouleil Ha TOPH3OHTATBHYIO MOBEPXHOCTh, BT/M® . B 3aBHCHMOCTH OT
reorpauyeckol MMPOTHl pailoHa CTPOUTENBCTBA ompezenserca no Ttadmuue 2.1,
[Tpunoxenus 2;

Ayzp — TIOLIAAB NOKPBITHS, M’

P —xoaddunuent noriaonieHusi COTHEYHOW paaralui Hapy KHOUM MOBEPXHO-
CTbIO MOKPBITHS: I acanbToBOro MokpeiTus P = 0,9; nns pydepoua ¢ aTrOMUHH-
eBou nokpackon P = 0,5; ¢ ceport necuano nocsinkot P = 0,9; ¢ kpacHOU necyaHou
noceinkoit P = 0,95; nst romu P = 0,85; st mmdepa cepedpucto-ceporo P = 0,75;

t, — pacueTHas TeMmIeparypa yIajlseMoro Bo3ayxa o nepekpreiruem, °C;

K — xosddurment temmonepenayun mokpsirtast, K = I/R,, Br/(m* -°C);

o, — KO(PMUIMEHT TEMI00T a4 HAPYKHOI MOBEPXHOCTBIO MOKPHITHS, BT/M’,
omnpezensercs no Gopmyiie:

o,=1,16 - (5+10-V9), (3.3)
rae 9— pacuerHas CKOpPOCTb BETpa, M/c, JUJIsl TEIJIOro Mepuoia, MPUHUMAETCS MO
CII [6] v [Tpumoskenue 1 Tadbmuna 1.1;

R, — COIPOTHBICHHE TEIUIONEpPeNaun 3amojHeHHs cBerompoema, (M>°C/Br),
OINPEAENSIEMOE TEIUIOTEXHUYECKUM PAaCYETOM WIM IPUHUMAETCS HE MEHEE HOPMUPY-
€MBIX 3HAYEHUI COIIPOTHUBIICHH TEIUIONEPENAYH 3AOIHEHHUS CBETONPOEMA Ryop:

Riopws = OTIPEAEIAETCA B 3aBUCUMOCTH OT TPalyCcoO-CyTOK OTOIUTEIBLHOTO EPHOIA
paiioHa ctpoutenbcTBa (Tabnuma 5 [4]).

['panyco-cyTku otonuteasHoro nepuozaa, I'COII, onpenenstor nmo Gpopmye

I'COIl = (tB_th.OT.H).ZOTi (34)

rae t,— pacueTHas Temieparypa Bo3ayxa B nomenienuu, °C;
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teporn— CPEAHSISL TEMIIEPATypa OTOMUTENBHOTO Teproaa, °C, mpuHUMaeTcst 1o [6]
uu [punoxenue 1 tabnuna 1.1,
Zy; — IPOAOIIKUTEIHPHOCTh OTOMUTEIBHOTO TIEpUOa B CYTKaX, MPUHUMAETCS TIO
[6] v [Tpmnosxenne 1 Tabmmma 1.1.
Torna Rypw ONpeesercs no gopmyie:

Ruopw = 1,6 + 0,0004xI"COIL. (3.5)

TemnepaTypa Bo3myxa 1oj mepekpbITHEM iy, olpenenseTca Kak Temieparypa
BO3/lyXa 00IIEOOMEHHON BEHTHIALIMHA U3 BEPXHEU 30HBI C YUETOM ITOBBIIICHHS TEM-
nepaTypsl BHYTPEHHETO BO3]1yXa 10 BBICOTE.

Ecnu B moMemeHuu oCyIecTBISIETCS TOIBKO 00IIE00OMEHHBII TPUTOK, TOUHEE
BECh IIPUTOK C OJHOM W TOM XK€ TEMIEpaTypoy i pacdera iy, Jydine BCero BOC-
M0JIb30BaThCSl CUMILIEKCOM ""M" 3HaUYeHHE KOTOPOTo mpuBoauTcs B Hopmax CH-118-
68 (cM. Tabnuiua 2.1) u B HOpMax MPOEKTUPOBAHMS BEHTUJISIUUU OTAEIIbHBIX THIIOB
uexoB [8]...[14].

t . —t
m=C (36)
yx op
rze t,, — Temneparypa Bo3ayxa B paboueii 3oue, °C;
t,, - TeMIIepaTypa MPUTOYHOTrO Bo3ayxa, *C.

Ecnu npu opranu3anuy BEHTWISLMM UCIIOIB3YETCS NPUTOK C PA3HOW TEMIIe-
paTypoil, cuMIIeKkcoM '"m" MoJab30BaThCS HEYAOOHO U TEMIIEPATypy BBITSKKH M3
BEPXHEH 30HBI ONPENENISIOT Yepe3 TeMITePaTypHBIN TpagnueHT K:

t,=t,,+kH,—2). (3.7)

rine H,— BbicoTa MOMEeUIeHUs], M.

Ji1g Be1OOpa 3HaueHs K, MOXHO MCIOJIb30BaTh PEKOMEHIAllMU HEKOTOPBIX aB-
TOPOB, O BEJIMUMHE TEMIIEPATYPHOIO IT'PaJUEHTA JIJIsl pa3JIMUHbIX IPOU3BO/ICTB.

Hanpumep:

uts autennbix nexos K = 0,8 = 1,5 °C/wm;

JUTs Ky3HeuHbIX 1 Tepmudecknx K = 0,6+ 1,2 °C/M MeHbllee 3HaYCHHE IS XO-
JIOJHOTO MEepHO/a;

JUI. MEXaHUYECKHUX, CBAPOYHBIX II€XOB C HE3HAUMTEIbHBIMH H30BITKAMU
tenna K =0,15 + 0,4 °C/m.

BriOpaTh MpaBWIFHO 3HAYEHHWE TEMIIEPATypHOTO TpagleHTa TPYTHO, TaK Kak
npejiaraeMbie 3HaUeHUs K 3aBUCIT OT MHOTHUX (DaKTOPOB, M B YACTHOCTH OT TEILIO-
U30BITKOB, OT MHTEHCUBHOCTH BEHTWJISILIUH, BBICOTHI nomereHus. Eciu, Hanpumep,
npu KU30BITKAX TEIUIOTHI, MPU ONPEIEICHUH TEeMIEpaTypbl IPUTOYHOTO BO3ayXa B
XOJIOAHBIN MEPUOJ OKa3ajach OHA BBILIE TEMIIepaTypbl paboyeil 30HbI, TO 3HAUYCHHE
TEMIEepaTyPHOT0 IPaIueHTAa 3aBbIIIEHO.

[Tpu pacuerax MOCTyIUIEHHs TEIUIa HAJO UMETh BBUIY, 4TO BenuuuHa Q, Mo-
KET OKa3aThbCs OTPUIATEILHON. DTO BO3SHHMKAET KOTa TOJ] MEPEKPhITHEM, yCTaHaB-
JMBAETCS BBICOKAsl TEMIIEPATypa, a MOCTYIJICHHUS OT COJHIIA Ha KPOBJIO HE BEIIUKH,
MO3TOMY Yepe3 KPOBIO MPOUCXOAAT MOTEpH TEIia, a He MOCTyIuleHus. Pacder Ten-
JIOTIOCTYTUICHHI Yepe3 MOKPBITHE 0POPMUTH B BHI€ TAOIUIIHI 3.4.
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Tabnuua 3.4 Pacder TEmIONOCTYIUIEHUS OT COJIHEYHOM paaualuu 4yepe3 Mo-
KPBITHUS

Haumenosanne Aofgn UES g ty, fy, P f]{;ﬁczf s, G, Lop.om R}{opM, K Oh.
NOMEIeHHA M Briv® | Briv® | °C °C °C/M’ w/c | Briv® °C v Cw/llak | Br/(m®°C) | xllau

3.3 TemonocryruieHusi OT HICTOYHUKOB MCKYCCTBEHHOTO OCBELLIEHHSI

B Tom ciiydae, ecniu 1 OCBETUTEINIbHASL apMaTypa U JIaMITbl HaXOASATCA B MpeJie-
JaX MOMENIEHUs, TO BCS SHEPrus, 3aTpaurBacMasi Ha OCBEILIECHUE, NTEPEXOUT B TEIl-
JI0, HarpeBarolee BO3IyX IMOMEIIECHUS, U TEIUIOBBIACICHHS OT oOcBemeHus (kJ[x/9)
OTIPEIEIISIIOTCS TI0 (hopMYyIIE:

Q=3,6Nu , (3.8)

1€ Nocs - CYMMapHas MOUTHOCTh HCTOYHUKOB OCBeLIeHUs, BT.
Ecnu 3nauenue N,.; HE yKa3aHO B 33aJlaHUU Ha KYpCOBOM MPOEKT, TO €ro MOX-
HO MPUHUMATh OPUEHTHUPOBOYHO IO IO oMenieHus F:

NOCB = Nyz['Fru (39)

rae Ny, - yaeapHas MOIIHOCTB OOLIETO OCBELICHHUS, IPUHUMaeMas 1o Tabimue 3.5,
2
Bt/Mm”.

Tabmmna 3.5 YaenbHas MOIIHOCTH 0OIIEro paBHOMEpHOro ocpemieHus Ny,
JUTSl CBETUJIBHUKOB C JIIOMUHECUEHTHBIMU JIAMITAMU

Tun THI TaMITEL VY neapHas MOITHOCTH (BT/MZ) nipu Fo, M
CBETHIILHUKOB 10-15 [15-25 [ 12-50 [ 50-150 | 150-300 | Gomee 300
Bricora nmoaseca H=3...4m
JILT 20,5 17,8 15,5 13,2 10,5 7,9
O/P u TIBJI-6 TLXB 1 TF 80 16 14 121 103 8.3 6.2
b-80,Xb u Th 30-
40, B-30 14 12,2 10,6 9 7,2 54
b-40 12,4 10,8 9,4 8 6,4 4,8
Bricora nonseca H=4...6M u 6oinee
OJIP u IIBJI-6 JILT 26,5 22,5 19,3 12,9 9,6 8,3
J,XbuTh 20,5 17 15,1 11,1 7,5 6,5
b-30,Xb 18 15,5 11,7 9,7 6,5 55
b-30,6-40 16 13,7 11,7 3,6 5 5

Ilpumeuanue: byksol B Mapke nami o003Hayvatot: JI - momuHecienTHas, b - 6emoro ceera, Xb - xo-
nostHO-6eroro cBeta, Th - rermno-6enoro, /1 - mHeBHOTO cBeTa, 11 - MpaBUIILHON IBETONEpEaYH.

Pacuer TeruIONMOCTYIIEHUH OT HMCTOYHUKOB HWCKYCCTBEHHOTO OCBEIICHUS
o¢opMuUTh B BUC TaOIHIIBI 3.6.



17

Ta6nuna 3.6 Pacder TemionocTynieHus OT HCTOYHUKOB UCKYCCTBEHHOTO OCBE-
HIEHUS

Haunmenosanue 2

2
MOMEIICHUS Fo, M Nyz, B1/M Qu, KK/

3.4. Tem1oBBIACJICHHUA OT JIIOACH

TennoBbIAEICHNS OT JIFOACH CIEIyeT YYUTHIBATh B TEIJIOBOM OalaHce MoMe-
IICHUM, €CJIM Ha KaXKJI0TO YeJIOBEKa, HaXOISIIEerocss B TOMEIIEHUHU, PUXOAUTCS 00b-
em nomenieHus: Menbie 40 m3. B cnydae HEOOXOIUMOCTH y4yeTa TEIJIOBBIICICHUIN
OT JIOJIEH CiemyeT BOCHOJIb30BaThCS METOAMKOM, HCIONB3yeMOW B MpeIblayIIeM
KypcoBoM mnpoekte. [Ipu pacuere oOBIYHONM BEHTWISIIMM B pacueTax yYUTHIBAETCSA
TOJBKO BBIJICJICHUE SIBHOTO TEIUIA. YJIENbHBIC BBIJIEICHUS TEIUIA OT JIIOAECH MpH-
HUMAIOTCS IO CIIPABOYHHKAM.

3.5 TenJjioBbIgejieHUsT OT MeXaHHMYECKOr0 000pYyA0BaHMsl, CHAOKEHHOIO
JIEKTPOJABUTATEISIMHA

[Tpu paboTte snekTpoaBUTaTENel MOTpedIsieMas MU SHEPTUSI MOXKET YacTUY-
HO WJIM TIOJIHOCTBIO NIEPEXOJIUTh B TEIJIO, HATPEBAIOIIEE BO3AYX.

Ecmm obGopynoBanue W 3IEKTPOABUTATENN, NMPUBOAAIINE €r0 B JBMIKEHUE,
HAXOJSATCSA B PAa3HBIX MMOMEMICHUSAX, TO CICAYET ONMPENCATh pa3eIbHO TEIUIOBhIIC-
JICHUS OT 00OPYIOBAHMS M OT JIBUTATEIICH.

TennoBeIAENCHUS OT YCTAHOBJICHHBIX B OOIIEM TIOMEIICHUU DJIEKTPO-
JIBUTATeNIe U MPUBOJUMOTO UMM B JEHCTBHE OO0OpPYAOBAHUS OMPEACISItOT Mo (op-
MyJie:

Q = 3600N Kk, (1/7—1+ kn)’ 310
rae Ny - ycTaHOBOYHAsl MOIIHOCTB JIEKTPOABHraTenei, KBT;
ks - K03 puIHEHT 3arpy3Ku IEKTPOIBUTATEIICH;
Koz - K09 (DHUITUEHT OTHOBPEMEHHOCTH PabOThI IBUTATEIICH;
K, - Koo ummenT nepexoaa Temia B BO3AYX MIOMEIICHHUS;
n - KII/I nBurarens.

Ecnu 3HaueHust koapdunueHtoB Ka, Ky, K;, #7 B TeXHOIOTHYECKOH YacTH Mpo-
€KTa HE yKa3aHbl, TO TCIUIOBBIJCIICHHUS OT 000PYI0BaHUSI, CHA0KEHHOTO AJICKTPOIBH-
raTesiMu (HaXoJAIIUXcsd B OOIIEeM C HUM IOMEIICHUH) MOXHO OIpEJeIuTh IO
YIPOILEHHOU (popmyie:

Q = 360N k, (3.11)

rae Y Ny - cymMmMapHas MOIIHOCTE 000PY10BaHMs, pabOTAIOMIErO 110 OJHOMY H TOMY
kK€ pexxumy, kBT;

K, - K03 dUIIHEHT UCTIOIB30BAHUS YCTAHOBOYHOM MOIIHOCTH, TPHHUMAEMBIH 110
tabnuie 3.7, rae aaHbl 3HaueHUs K,, Ha OCHOBE MH)KEHEPHOM MPAKTHKH KCIUTyaTa-
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o O60py,Z[0BaHI/IH, CHA0>KEHHOTO QJIICKTPOABUIATCIIEIMU, B MAIIMHOCTPOUTCIbHOM
IMPOU3BOACTBCE.

Tabnuna 3.7 3naueHus K, 17151 pa3muaHOro 000pyA0BaHUS

HaumenoBanue o60pyaoBanus K,

Mertanopexxymnye CTaHKA C HOPMaJbHBIM PEKUMOM PabOTHI: MEIIKHE TOKApHEIE,
cTporaibHbie, Ppe3epHbIe, CBEPIIIbHBIC, NUTH(OBAIBHBIC, TOYHIIbHBIC, 3aTo4uHble 1 | 0,12-0,16
ap.

Mertammopexyiue CTaHKA TPU TSDKEIOM PeKHUME paOOThl: ITaMIIOBOYHBIE TIpeC-
CBbl, aBTOMAThl, PEBOJIbBEPHBIC, OOJUPOUHBIC, HAXKIAuHbIEe, (Ppe3epHbIC, KPYIHbIE 0,17
TOKapHBIC, CTPOTaJIbHBIC, KAPYCEIbHBIC PACTOYHBIC CTAHKU

Ob6opynoBanue, pabortaroniee B 0CO00 TSHKEIOM pPEKHUME: MPUBOIBI MOJIOTOB, KO-
BOYHBIX MAaIlIMH, MOCYHBIX MAaIlIMH, OYHUCTHBIX TaJITOBOYHBIX OapabaHoB, npodec- | 0,2-0,24
TPYHHBIX U IpoOeMeTHBIX OapabaHOB M KaMep, CMEIIMBAIOIMIUX OETYHOB H JIp.

MHorommnuHaeIbHbIE aBTOMATEI 0,2
ITepeHOCHOI ANEKTPOMHCTPYMEHT 0,6
DKcray3epbl, BeHTWIATOPBI 001I€00MEHHON M MECTHON BEHTUJISIIIUA 0,6-0,65
Hacocbl, koMIipeccopsl, IBUTaTeIU-TeHePaTOPhI 0,07
DJ1eBaTOPbl, TPAHCIOPTEPHI, ITHEKH, KOHBEHEPHI 0,55
Kpanbt 0,1
CBapoynble TpaHc(hOpPMATOPHI TyTOBOIM CBAPKU 0,2
OHOMOCTOBBIE CBAPOUHBIE IBUTATEIU-TEHEPATOPHI 0,3

3.6 TenioBbII€/IEHUS OT HATPEBATEIbHOI0 000PY/10BAHUS

HarpeBaTtenbHoe 000py0BaHME OTJAET B 1IE€X TEIUIO MMyTEM KOHBEKTHBHOI'O H
JYYUCTOTO TEMJI000OMEHA OT HArpeThiX MOBEPXHOCTEW CTEHOK, CBOJA, HATPETHIX OT-
KPBITBIX JBEPOK, HArpeThIX ABIMOOTBOJAIINX KAHAJIOB M BO3IYXOBOJOB, OTKPBITHIX
IIPOEMOB I1€YH, IIyTEM TEIIONEPEAauYy Yepe3 MOJI U 3aKPBIThIE ABEPLbI, C TOPIUYUMHU
IIPOYKTaMU CrOPAHMs, IPOPBIBAIOLIUMUCS B BO3yX [IOMEIICHUS.

B mpakTuke npoeKTUpOBaHUS NMPOMBILUICHHON BEHTWIIALIMU, KaK IIPABUIIO, HE
IPOU3BOJUTCS pacueTa KakJJoro U3 Ha3BaHHBIX BBILIE TEIUIOBbIIEICHUN 000pyn0Ba-
HUs, @ UCIIOJIB3YIOTCS JaHHBIE TEXHOJIOIOB WM YKPYIIHEHHBIE ITIOKA3aTeNH, IPUBE-
JICHHBIC B YKa3aHUAX I10 IPOCKTUPOBAHUIO OTOIUICHUS U BEHTWIALMU COOTBETCTBY-
IOIIET0 TUMa 1exoB. Huke ommceIiBaeTcs METOAMKA ONPEACIICHUS TEIUIOBBIACICHUN
M0 YKPYIHEHHBIM MOKa3aTesaM AJid KaXI0M U3 TPYIIl TEIIOBOI0 000PYA0BAHMS.

3.6.1. Ileun 1J11 NJIABKM METAJLJIA U €0 BbIIEPKKH B KUAKOM COCTOSTHUU

Takoe o0OpynOBaHWE yCTaHABIMBAETCA B JUTEHHBIX Iexax. K Ha3BaHHOMY
000pYyI0BaHUIO OTHOCSITCS BarpaHKH JiJisl TUTAaBKU YyT'YHA, DJIEKTPOJAYTOBBIE MEUYH U
MHIYKIAOHHBIE TI€YM HHU3KOW M BBICOKOM 4aCTOThI, IPUMEHSIEMbIC JIsSl TJIaBKU CTa-
JIM, UBETHBIX METAJJIOB M BBIJCPKKU UX B KUJIKOM COCTOSTHUM. XapaKTE€PUCTHUKA
ATUX TeYel mpuBeeHa B Tabnuiie 3.8.

TennoBbIACICHUS OT JIEKTPOIYTOBBIX MeUel onpeAesitoTes o Gpopmyre

Q =3600N7yx wm Q=B- Q’ 7, (3.12)
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rae N-pacxon snektposnepruu, kKBT;

Ny - KOOPOUIMEHT, YIUTHIBAIOIIUN OO TEIJia, TEPSIEMOT0 B OKPYKAIOIIYIO
cpeay, OT BCETo Teria, 3aTpauyuBacMOro Ha pacIulaBieHHe MeTaa (MIpUHUMAeTcs
o tabumuie 3.9)

3.
Q7 - Tennmora cropanus raza Tomnmsa, kJ[x/aM;

B — pacxoj ra3000pa3HOro TOILINBA, HM /4.

TenoBbIeCHNS OT TUIABUJIBHBIX MEUEd MOMXHO OMPENCIUTh MO TEXHOJIOTH-
YECKUM JIaHHBIM 00 YAEJIbHOM KOJMYECTBE TEIUIa, MOCTYMAIOIIEr0 B BO3AyX MOMe-
nieHust Ha 1 kBT ycTaHOBIIEHHON MOIIIHOCTH WJIM IO pacxoy | Kr yCIOBHOTO TOTLIH-
Ba. ECIM IUIaBHIbHAS Medb PabOTAeT HA IPHPOLHOM Tase, TO PacXox ero B (am>/d)
CJIEIyeT MEePEBECTU B HKBUBAJICHTHBIN MO TEIUIONPOU3BOAUTEILHOCTH PACX0] yCIOB-
Horo TomiuBa By (kr/4). CooTHomeHne By/B paBHO COOTHOLICHHIO TEIIOTBOPHOM
CIIOCOBHOCTH TPUPOIHOTO Ta3a (Q’~35000 k/[K/HM’) U TEILIOTH! CrOPaHHUs TOILIABA
(Qy=28000 x/Ix/xr).

[Ipu peanbHOM MPOEKTUPOBAHUU TEIUIOBBIJICICHUS OT MEeUe MPUHUMAIOTCS 110
JTAHHBIM TEXHOJIOTOB (WJIM DHEPreTHUYECKOM CIY>KObl MPEANPUSATUS) I KaXKJA0Tro
KOHKPETHOTO OOOPYJIOBAHUS WJIM YACJIbHBIC TEIJIOBBIACICHUS IJII TOTO WJIM WHOTO
TUna neyu. HampumMep: TETIOBBIIENECHUS] OT UHAYKIIMOHHBIX TUTEJIBHBIX MEUeH 1Jis
iaBku ctainu UCT onu cocraBistrotr 2000 kkan Ha kakable 100 KT eMKOCTH II€UH.

Tak meur MCT-0,4 emxocthio 400 kr, mpousBoauTeabHOCTHIO 0,26-0,3 1/4
(MpoAOMKUTENBHOCTD TUTaBKku 1-1,3 u), MomHOCThIO 290 KBT sBNISIETCSI HCTOYHUKOM
noctyrenus terta 8000 kkan/a uiam 33000 xJx/4.

TennoBbAENIEHUSI OT BarpaHKy OMNPENEISAIOTCS B 3aBUCUMOCTH OT AWAMeETpa
Hapy>KHOH TIOBEPXHOCTH BarpaHku Oy,,=0;+0,5, M.

Tab6muma 3.8 XapaktepucTrka IIaBUIbLHBIX MTeUei

TommBo
Tun Heun IImaBsammii- [IpousBoaurens- (BuO M enu- Pacxon
CsI METaJLI HOCTb, T/4 HUIIBI H3Me-
peHust)
1 2 3 4 5
Barpanku nnamerpom, Mm
850 S [Ipuponnsiit 100
1100 q 8 3 150
1350 o 12 ras, M/ 225
1700 20 325
2100 30 550
DNEeKpOAYroBbI€ TEYU:
JICH-0,5 0,275 130
JCH-15 CTaJIb 0.75 DIIEKTPOIHEDP 380
JICH-3 YyT'YH 15 rus, kBT 200
JICH-6 3 1500
JICH-2 6 3000
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Tonnuso
Tut mewn [InaBsiuuii- | IlpousBoautensb- (Bum u enu- Pacxox
Csl METaJLI HOCTb, T/4 HUIIBI U3MeE-
peHus)
1 2 3 4 S)
NHaykuroHHbIE Me4Yn
HHU3KOM Y4aCTOTHI cTab(IUJIaBK
NCT-0,06 a U BbLIEPXK- 0,05 14
NCT-0,16 Ka) 0,1 24
NCT-0,25 0,16 60
NCT-0,4 0,26 65
NHyKUIHOHHBIE TUTEIb-
HbIE M€Y MPOMBIIUICHHOW | aarOMUHUN
4aCTOTBI (nnaBka u DneKTpo3Hep
MAT-0,4 BBIJICPIKKA) 0,2 rusi, KB 40
MAT-1 0,6 70
MAT-2,5 1,3 120
NunykumonHble nieun
MIPOMBIIIIJICHHON YaCTOThl | MeaHbIC
WNJIT-1 cIuia- 0,82 67
WJIT-2,5 BbI(TUTaBKA 0,86 100
HNJIK-0,6 U BBIIEPK- 0,88 25
NJIK-1,6 Ka) 2,66 95
NJIK-2,5 2,45 80
[Ipumeuanus:
BricoTy BarpaHOK MOXHO TPUHUMATh PaBHOU 7-8 M.
TenoBbl1eNI€HNs BATPAHOK COCTABIISIOT:
- IPH OTCYTCTBHH CHCTEMBI OXJIXK/ICHHS BOIOMN CTEHOK ITAXThI BArpaHoK — 2514 kJI/(a*m°)
- IPY BOJSTHOM OXJaXKieHuu — 1257 K[[)K/(q*Mz).

Tabnuna 3.9 3nauenus kodpduuenTa r,, TUIABUIHHBIX NEYeH

EMKOCTD me- | 3Ha4€HUen,, IpH IUIaBKE
Tun neun
4, T gyryHa cTanu
0,5 0,25 0,32
DIIEeKTPOAYTOBBIC 3 0,22 0,30
10 0,14 0,22
0,1 0,55 0,62
BricokouacToTHBIE 0,5 0,48 0,55
2 0,40 0,47

TennoBbIEICHHS OT TIeYEH B OKPY’KAIOIIYIO CPEy MOKHO TIPUHSTH PABHBIMU
TETIOBOMY SKBHBAJICHTY MOIIIHOCTH XOJIOCTOTO Xo/1a rmeyei (Tabnuma 3.10).
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Taomnura 3.10 TemnoBeIAEIEHNAA OT I€YEH JIMTEUHBIX [IEXOB

BanoBoe konudecTBO Ennnuna
HaumenoBanue 060pya0BaHUs .
BpEIHOCTEM U3MEpEHUS
1 2 3
NunykuuoHHbIe nevn (TUTaBKa CTaIu | YyTy-
Ha), EMKOCTb KT
100 2100
500 1870
kBT ycTaHo-
DNEeKTPOAYroBbI€ Meuu (TUIaBKa CTajau) THUIIA: BOYHOH MOLLI-
ACT-0,5 1080 HOCTH II€YH
JACT-2,0 940
JCT-10,0 650
DneKTpuYecKue 1mevn (3aBajka v IUiaBKa Jia- 1800
TYHH U OpOH3bI) U dnekTpoayroseie JIMK
Nunykunonnsie neun ASKC 544
Temo oT TUreNnbHBIX ra30BBIX NeueH (3aBa- 1 x/Ix Ha 1 xr
Ka U TUTaBKa JIATYHU U OPOH3BI) EMKOCTHIO 5867 YCIIOBHOTO
150 xr TOIUIABA
Pa3znarounble neun npu nogorpeBe KUIKOTO 5867 -
MeTajuia

3.6.2. DieKTpUYECKHE NeYH, IeYU - BAHHBI, CYIIHJIbHbIE IKAPHI

TennoBeieneHUs OT 3JEKTpoOIeYed M Medei-BaHH, NMpeAHa3HAYEHHBIX IS
HarpeBa U3/eNuil Mo KOBKY U JJIsi TEPMUUECKON 00pabOTKHU MeTalljia, ONpeaAestoT-
cs o opmye:

Q =3600N 77, , (3.13)
rae Q - TEIIOBBIAEICHUS B OKPYXAIOIIyI0 cpeay Oe3 ydera Teruia, OTJaBaeMOro
OCTBIBAIOIINM METaioM, KJ[x/4;

Ny - KOIPPUIMEHT, YIUTHIBAIOIIUN MOILIHOCTh XOJIOCTOTO X0J1a YCTAHOBOYHOU
MOIIIHOCTH NEYH;
N, - ycTaHOBOYHAsl MOLITHOCTb I1€4u, KBT.

[Teun Tepmuueckoit 00pabOTKH, XapaKTepu3yrTCs KOd((OUIIMEHTOM X0JI0CTO-
ro xoaan,, = 0,20...0,22. YV coBpeMeHHBbIX MeYell TepMUYECKON 00pabOTKH (XOpOILIO
U30JUPOBAHHBIX) 77,, = 0,1.

[Ipu OoTCYyTCTBUM aHHBIX O XOJOCTOM XOJI€ MeYeil TEeIIOBBIACICHUS OMpeie-
JSI0TCS 110 hopMyTIe:

Q =3600N x, =qN, (3.14)
a JUIs TPYIIIBI Tieuei 1o ¢hopmyrie:
Q=3600>N x,, =0x,, 2N, (3.15)

rae XN, - cyMMapHas yCTaHOBOYHAs MOIIHOCTh OJHOTUIIHBIX II€Y€H, KBT;
q - TeruIoBbIACIeHHs pu 3aTpare 3Hepruu B [ kBT, kJ[x/kBt (Tabnmuma3.11)
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k, - KOO (QUIUEHTEI NCTIOIb30BAHNS;

k,,- K03 pHULIMEeHT 0THOBpEMEHHOCTH PaboThl 000PYAOBAHHUS.

Tabnuna 3.11 3nadyenus ( A IEKTpoOIeUeit

HaumeHoBaHnue neuen q, kJx/xkBT
1.KamepHrbie 838
2. [llaxTHBIC 838
3. Metoauueckue 838
4. KoI0KO0JIBHOTO THTIA 544
5. Ileun-BaHHBI (COJISIHBIC, CETUTPOBBIC, IJIEKTPOTHBIC) 1676
6. MacisiHple BaHHBI U Oaku 630
7. YcranoBku TBY u KUIT 335
8. CyluibHbIC TTeYn 1260
9. DnekTponeyn conpoTUBICHHs 0€3 YKa3aHUs UX THIA 1050
10. CymmibHble IKadbl 2100

[Ipon3BOAUTENIFHOCTH 110 HArpEBAEMOMY METAJLUTY M PACXO0J AJICKTPOIHEPTHH
HEKOTOPBIX HarpeBaTeNbHBIX Ieued AaHbl B Tabiuine 3.12, a TerioBbiaeacHUs 0e3
ydeTa Tellia OT HarpeToro Merajia B Tabmuie 3.13.

Tabmuma 3.12 XapakTepucTHKa HarpeBaTeIbHBIX IeUeh

[Ipon3BOaUTENBLHOCTH Pacxon TommBa
Tun Temneparypa o
. YCJIIOBHOE
HarpeBaTeIbHOU B IIeYH, HarpeBacMomMy ANEKTPOIHEPIHH,
neyu °C METaJLy, kBT TOTLTHEBO,
KI/4
KI/9
KamepHble
CH3-2,5x5,1x1,7/10 900-1000 30 18 7,6
CH3-3x1,5x2/10 900-1000 50 28,6 11
CH3-4x8x2,6/10 900-1000 85 50,8 20,0
CH3-5x10x3,2/10 900-1000 150 90 36,0
CH3-6,5x13x4/10 900-1000 220 132 53
CH3-8,5x17,5x5/10 900-1000 350 208 82
CH3-11x22x7/10 900-1000 600 360 144
IITaxTHBIE
CII3 10.50/10
11-0.85 1o 1000 1o 850 30 15
CII3 4.4/10
11=0.4 o 1000 mo 120 - 3
CII3 3,12/10
J1=0.4 1o 1000 1o 200 TO Xe 3
CII3 6.6/10 "
11=0.4 o 1000 mo 170 - 4
CIII3 10.20/10 10 100 110 400 e 5

A=0.4
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[Ipon3BOaAUTENBHOCTH Pacxon Tonnusa
Tun Temneparypa 1o
. YCJIIOBHOE
HarpeBaTeIbHOU B I1€YH, HarpeBaeMoMy AIEKTPOIHEPIHH,
o TOIUIUBO,
reyu C METaJLLy, kBT
. KI/9
BaHHBI cosIHBIE 3JIEKTPOIHBIE
CBI' 10/8,5 10 850 30 10 -
CBI 20/8,5 1o 850 80 20 -
CI'B 30/8,5 1o 850 130 30 -
C-35 10 1300 30 35 -
C-75 10 1300 35 75 -

IIpumeuanne. 1. /lanHble pacxoaa TOIUIMBA IIPUBEACHBI AJIS Clydasl TOJOTPEBa MO 3aKaJKy.
2. Jlns momorpesa Mo KOBKY pacxoj TOIUIMBA yBenuuuBaercs Ha 20 %.

Tabnuna 3.13 TernoBbineneHUS OT AJIEKTPONeUeid U BaHH 0e3 ydyeTa Teruia oT
HarpeToro Meraia

[Torepu TenmoBeIneneHns B iex
YcranoBouHas
Mapka neuun moutHocTh Nyc, XOTOCTOTO %
XoJ1a, KJx/a
kBT ot N yc
kBt
KamepHble neun
ITH-11-1 11 4 12600 31
[TH-12-1 30 10 35684 33
ITH-13-1 45 15 54500 33
ITH-15-1 72 17 62250 24
[TH-15-T 15 - 18900 35
[1B-11 24 12 41900 50
[1B-12 50 13 64950 36
[TH-44-1 40 - 50280 35
KaMepHble nevu ¢ ToakarTeneM
ITHT-5-1 180 - 194000 30
[THI-5-3 100 - 109000 30
[THI-5-2 140 - 151000 30
[THI-5-4 58 - 62850 30
ITHI-3-1 90 - 96330 30
MeToanyeckue neyu
[THI-5-3 58 15 54500 26
ITHI-3-1 90 20 71230 22
[THI-5-1 180 40 142400 22
ITHI-5-3 100 31 111000 31
[THI-4 105 25 90000 24
[THI-5-2 140 40 142400 29
ITHT-5-1 180 40 142460 22
[THI-8-1 200 44 159220 28
KoungeiiepHbie ne4u
TIK-1 200 \ - \ 213700 \ 30
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[Torepu TenmoBeineneHus B iEX
VYcranoBouHas
Mapka neun MotHocTh Nyc, XOTOCTOTO %
kBT xona, Kb/ ot N yc
KBt
IIlaxTHDBIC MEYH
IT111-312 30 10 36000 33
IT111-320 50 15 54500 30
[TI11B-1512 60 13 46660 22
I1IB-1520 95 20 171230 21
ITH-31-1 20 5 18000 25
ITH-32-]1 36 6 21808 17
I[IM-321-2 29 6 21808 21
ITH-34n-1 72 16 56600 22
ITH-3471-245 45 10 36000 22
ITA-32-1 30 7 25000 23
ITA-32-3 20 5 18000 25
II5M-1 32 2 6160 53
IT1-515-2 20 8 37300 33
ITI-115-1 30 10 36000 33
ITH-22 30 17 25000 23
[1111-625-2 40 10 36000 26
IT111-1024 124 30 10800 24
ITI11-625-1 60 13 46000 21
ITYK-920 120 20 71230 17
DJIeKTPOIHbIE NTeYH
CII-2-18 18 - 13000 20
CII-2-35 35 - 25000 20
CII-3-75 75 - 52375 20
MacJjsiHble BAHHBI
MB-7 2,7 - 19300 20
MB-12 3,24 - 23050 20
MB-21 44 - 3140 20
MB-40 8,5 - 60860 20
IleMeHTHBIE eYH 1JIs1 A30THPOBAHUS
ITA-32-1 30 8 28580 27
ITA-32-4 45 10 36000 22
KamepHbie
K3-2,5x%5, 960-1000 30 18 7,6
K3-3x1,5x2/10 900-1000 50 20,5 11,6

3.6.3. I'opHBbI, cTEeHABI AJI51 CYNIKM KOBIIEH, CylIWIa U Ne4u, padoTaiouue
Ha ra3oo0pa3HoOM TOIINBE

Ecnu u3BecTHBI TaHHBIC 0alaHCOBBIX HCIIBITAHWM U Pacxo]l TOIJIMBA, TO TEI-
JIOTIOCTYTUICHHUE OT TI€UH CIIEAYeT OMpPeIeTUuTh 1o popmyie:

Q=B0,n (3.16)

3, .
rje B - pacxo/1 TOIIMBA, KI/9 I HM /4]
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Q’ - Hu3mIas TerioTa cropanus, KIDK/Kr wid kJ[K/HM® (JUIS IPUPOIHOTO rasa
Q2 =3500 k/lx/HM)

n - Kod(PUITMEHT, yIUTHIBAIONINA, KaKasi TOJIsI TeIjia, BBIJACISIONICTOCS B IEUH,
TEPSIETCSL B OKPY>KAIOIIIYIO CpEy.

[Ipu oTcyTcTBUM HaHHBIX OalaHCOBBIX HCIBITAHUK MOXXHO HpHHATH 7 =0,25
IIPU YCJIIOBHH OTBOJIa TIPOAYKTOB CTOPAHUS B JIBIMOXOJBI M YCTPOWCTBA MECTHBIX OT-
COCOB B BUJI€ 30HTOB Y 3arpy304HBIX IPOEMOB MIEUEH.

[Ipu pacueTe TEIUIOBBIICICHUN OT KYy3HEUHBIX TOPHOB 77 TIPUHUMAETCS B Mpe-
nemax 0,14 - 0,29 u omnpenensercs mo rpaduky [16] B 3aBHCHMOCTH OT pacxoja
YCJIIOBHOT'O TOIUIMBA.

Pabouast Temora cropaHus Ky3HEUYHOI'O YIJIsl COCTaBIISIET OPUEHTHPOBOYHO
6000 kxan/kr uian 25000 kJIx/Kr.

CoriacHo pexoMmeHaanusM [8] cremyer mpuHUMATh TEIUIOBBIICICHUS:

- OT CTEHJIOB JJIsi CyIIKHU KoBieH - 5800 k/[x/4 Ha 1 KT yCIIOBHOTO TOILIMBA,

- OT TFOPHU30OHTAIBHBIX OTAENBHO cTosAmMX cymuia - 9640 x/x/u Ha 1 Kr
YCJIOBHOT'O TOTUIHMBA;

- OT TOPU3OHTAJBHBIX CYIIWUJI, TPUMBIKAIONIUX OJHOM MPOJOJILHON CTEHKON K
KOpIycy cMexHoro cymmna,- 7200 k/[x/4 Ha 1 Kr yCIOBHOTO TOIUIMBA;

- OT TOPU3OHTAJIBHBIX CYIIWJI, TPUMBIKAIONTUX TBYMS MPOJIOIBHBIMU CTCHKAMU
KOpIyca K CMEXKHOMY CYIIWJTY, WIH OT BEPTUKAIBbHBIX cymui - 5250 kJx/4 Ha 1 kr
YCJIOBHOT'O TOTUIMBA.

Pacxon ycl0BHOTO TOIUTMBA U KOJIMYECTBO HAIPEBAEMOT0 METalia, JJId MeueH,
paboTarMIMX HA KUJIKOM, TBEPJIOM MJIM Ta3000pa3HOM TOIUIMBE, MOXKHO MPUHSTH IO
tabnuie 3.14, Mo W3BECTHOW TUIOMIAAN MOJAa U TEXHOJOTUYECKOTO MpeIHA3ZHAYCHUS
TeYH.

Tabnuna 3.14 XapakTepucTHKa Ky3HEUHBIX U TEPMUYECKUX TIEUEH

Pacxon ycnoBHoro Torimsa

(Q” = 28000 kIlx/kr) Komsectso
Iomans moxa - HarpeBaeMoro
: ) pH Ma3yTe u pu MeTaina,
M TBEPAOM razoo0pa3zHoOM KO/M2- qac
TOIUIHBE, TOIUTHBE,
Kkr/m? dac Kr/M° "ac
A. Tleun HarpeBaTeJIbHBIE 0] KOBKY H IITAMIOBKY (TeMreparypa Harpesa 1150-1200°)
0,25 45 40 270
0,5 50 45 320
0,75 60 55 400
1,0 u Ooxee 70 65 450
B. Ileun oTsKAra ¢ BLIKATHBLIM OA0M (TemmepaTypa Harpesa 950-1000°)
1o 2 50-55 130-150
4,0 u 6omee 60-65 130-150
B. Ileun 3akanounble (Temmneparypa Harpesa 850-950°)
0,25 30 150
0,5 25 160
0,75 22 180
1,0 u Oonee 20 180
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Pacxox ycinoBHOTO TOTUTHBA
e
HJ‘IOHla,I[ZB 11014, IIpU Ma3yTe u pu MeTaa,
M TBEPJIOM ra3000pa3HOM KI/M2- uac
TOTLINBE, TOTLIINBE,
Kkr/M° ac Kkr/m yac
I'. Ileun oTnycKkHbIe (TEMIEpaTypa Harpesa 10 550°)
0,25 23 125
0,5 20 135
0,75 18 150
1,0 u Oonee 16 150
. Meun nust nemenranuu (temneparypa narpesa 1100-1200°)
0,25 4,0 20
0,5 3,5 22
0,75 3,5 25
1,0 u Oonee 3,5 30

3.7. TennoBblae/ieHUs1 OT HATPETHIX MOBEPXHOCTEM

TGHJIOBI)IIICJIGHI/IH OT 3aKaJO4YHBIX (M&CJBIHI:IX )51 BOI[HHBIX) 0akoB U BaHH, OT
BaHH I'aJIbBAaHHYCCKHX, KOXKYXOB JINTEHHBIX KOHBGﬁGpOB H OT TCIIJIOBOI'O 060py1[0Ba-
HHUA IIPH OTCYTCTBHUH AJAHHBIX O pAaCXOAC TOINIMBC MOJKHO OIIPCACIINTL KAaK TCILIOIIO-
CTYILICHHUS OT HAarpCThIX TBEPABIX HOBGpXHOCTGﬁ I10 Q)OpMYHGZ

Q=2[F, o (.~ 1], (3.17)

rae Q - cyMMapHOe TETUIONOCTYIIEHHE OT BCEX HArpeThIX MOBEPXHOCTEH 000pyI0-
BaHwus, KJ[x/4;

F, - IUIOLIab HATPETOH MOBEPXHOCTH, M,

T, - TEMIIEpATypa HarpeTou nopepxHoctu, °C;

0. - K03 (PUITMEHT TeIJI00TAauYU HAZPETOU MOBEPXHOCTU K/ (M%.4.°C).

a=apir, —t,,

0., - OTIBITHBIN KOA(PDUIIUEHT, PABHBIN:

JUISl BEPTUKAIBHBIX IIOBEPXHOCTEH - 9,2;

JUISl TOPU3OHTAIBHBIX, 00OpaIlleHHBIX BBEpX -11,2;

JUISl TOPU3OHTAIBHBIX, 0OpaIlleHHBIX BHU3 - 4,6.

Temneparypy HarpeTbIX MOBEPXHOCTEN CIEAYET NMPUHUMATH MO JTaHHBIM TEX-
HOJIOTOB. [Ipy OTCYTCTBUYM 3THX JaHHBIX TEMIEpaTypa HarpeThiX MOBEPXHOCTEHN 000-
pPYIOBaHUS NPUHUMAETCA B 3aBUCHMOCTH OT TEMIIEpaTypbl BHYTPU OOOpPYIAOBaHUSI.
[Tpu Temneparype xuaKocTeil BHyTpu BaHHbI (7;) 10 100 °C temneparypa Hapy>XKHOU
MOBEPXHOCTU CTEHOK MpuHMMaeTcs Ha 2 - 3 °C HMKe TeMIepaTypbl BHYTPU BaHHBI.
[Ipu temneparype BHyTpu BaHHbl Oosiee 100 °C cTeHKM BaHHBI M30JIMPYIOTCS Tak,
4YTOOBI TEMIIEpaTypa HapyKHOM MOBEPXHOCTH He mpebimaeT 45 °C.

B ranpBaHMuyeckHX BaHHaxX M 0akax, KpOME€ CTEHOK, HArPETOU ABJISIETCS U IO-
BEPXHOCTb JKUIKOCTH, TETNIOBBIIEICHHS OT KOTOPOH OINpeAeNsitoTcs no popmyse:
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Q=1(20,5+17,59,)(zs — 7,5) ' F,e (1 — ), (3.18)

rie F,,. - mioma/s TOBEPXHOCTH, M |

9, - TOJBMKHOCTb BO3/yXa HaJl BAHHOW, M/C, PYU HAJIMYUU MECTHOTO O0TCcOca 4,
= 0,6 M/c, Ipu OTCYTCTBUHU MecTHOTO oTcoca 4, = 0,3... 0,4 M/c;

¢- KOd(DPUIIUEHT, y4IUTHIBAIOMUK S(PGEKTUBHOCTh JEUCTBUS MECTHOTO, IS
mKapHOTO YKPBITUA ¢ =0; a 111 OOPTOBOTO OTKOCa MpUHUMAETCs 1o Tpaduky A.B.

[ly3bIpeBa B 3aBUCHMOCTH OT KOJINYECTBA BO3/1yXa, OTCACBIBAEMOI0 MECTHBIM OTCO-
COM Ha Ka)KJIbIi KWJIOTPaMM HCITAPUBLIEHCS BJIArU.

P
08
07 1

06

TN
45 B Sy
43

—

G 10 2030 40 50 6070 80 80 700
L, ke/Ke Brazu
Pucynok 3.1 I'paduk mist onpeaenenus ko3 UimeHTa mpopeIBa TeIjia | BJary p

B 3aBUCHUMOCTH OT yJIEJBHOTO pacxoa Bo3ayxa |, ynansemoro us-1moj 30HTa WK 3aBeChl,
B KI' Ha | KT HCIIapeHHOU BiIaru

[IpenBapuTenbHO CIEAYET ONPENEIUTh KOJIMYECTBO UCIAPUBILIEHCS C MOBEPX-
HocTH BaHHbI Biiard W (cm. 1.4) u pacxop Boznyxa G, (CM. METOJUYECKHE YKa3aHUs
M0 pacyeTy BO3JAyX000OMEHa) MpU OTCYTCTBUU MECTHOTO oTcoca mpu ¢=1. Ecnu ce-
JUTPOBBIE U MACJsIHbIE BaHHBI 000PYI0BaHbI OOPTOBBIMU OTCOCAMH, IPUHUMAIOT ¢

=0,5...0,6.
3.8 TensoBBIIE/IEHHS OT OCTHIBAIOIIIEr0 MaTepHAaJia

Jls pacueTa 3TOTO BUJIa TEIJIOBBIACICHUN HEOOXOAUMO, YTOOBI B TEXHOJIOTH-
YECKOM 3aJIaHUU Ha MPOEKT ObUIM 3aJI1aHbl PO MAaTepUATIOB (UJIU €T0 CPEIHSS TeIl10-
€MKOCTb B 3aJJaHHOM MHTEpBaje TeMIepaTyp), KOJIUYECTBO MaTrepuasa, ero Hadalb-
Hasl ¥ KOHEYHAasl TEMIIEPATYpPhl, pa3MEPhl WJIM Macca OCTHIBAIOIIUX U3IACTUMN.

Ecnu octhiBaroniuii MaTepuaa HaXOJUTCSl B TBEPAOM COCTOSIHUH, TO

Q =Gy C (tuas— teon)B (3.19)
HpI/I OCTBIBAHUU MaTCpI/IaJ'Ia B paCHHaBHeHHOM COCTOAHNU
Q = GM [Cm (tHaq - tnn) + I + C (trm - tKOH)]ﬁ! (320)

rae Q - KOJIMYecTBO TeTUia, BBIACISAIONIETOCS OT OCTBHIBAIOIIETO MaTepuana, kKJx/J;
G, - Macca OCTBIBAIOIIETO MaTepuana, Kr/d;
taq - HAUANBHASA TEMOEpaTypa Matepuaina, °C;
twn - KOHEUHas Temmepatypa matepuana, °C;
C, Cx - cpenHss TEII0EeMKOCTh MaTepuaia COOTBETCTBEHHO B TBEPAOU U KHU/I-
KoM coctosHusX, kJx/(kr,°C);
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| - Termora maBnenus, KJHk/kr;

t.,- Temnepatypa niasienus, °C;

p - k03P PHUIHEHT, yYUTHIBAIOIINNA HHTCHCUBHOCTD BBIICTICHHS TEIJIa B TAHHBIH
yac. JJig MEeTaIIUIeCKUX U3AeNUid KOAPPUIIUESHT f MOXKHO OMPEIEIUTh MO TabIuIe
3.15.

Tabnuna 3.15 3nauenus koadpdunmenta [

Pacnpenenenue TerioBbIaEICHUN
Macca, OTIMBKH, KT
1-i1 yac 2-11 yac 3-i1 yac
o 200 0,75 0,15 0,1
200 -1000 0,55 0,3, 0,15
Bosee 1000 0,4 0,25 0,35

Ecnu TexHOnorndeckuil mpouecc yCTaHOBUBIIMICS, U B IOMEIIEHUH 1I€Xa, OJ1-
HOBPEMEHHO HAaXOAUTCS MaTepuall, ocThiBaromuii 1-i yac , 2-i yac u T.1., kKoahdu-
IUEHT [ MpUHUMAETCSl PaBHBIM 1.

KonuyecTBO OCTHIBaIOIIErO0 MaTepualia, €ClIM HE 33JlaHO0 B TEXHOJIOTHYECKOU
4acTH, IIPUHUMAETCS 110 MPOU3BOJUTEIBHOCTH IE€YEN, BaTPAHOK, CYILIHII U T.I.

Cpennsisg TEIJIOEMKOCTh MaTepuaia B MHTEpBaje OT HAYaJIbHON /10 KOHEYHOM
TeMIepaTypbl MOKET OBITh OIIpeeiieHa o popmyJie

C = CO + ﬁo (tHa‘I - tKOH)! (321)
riae C, - TerioeMkocTh MaTepuaa mpu 0 °C (tadmuna 3.16);
So - TemneparypHblii KO3()GUIIMEHT TEIITIOEMKOCTH.

Tab6numa 3.16 TernoBbie XapaKTEPUCTUKHN YyTYHA U CTaJIH

MaTe najl tnﬂ’ ! i ! ﬁ CO) C)Ka

p °C JIok/Kr ° kJIx/(xr, °C) | xJx/kr, °C
Cranb 1300 - 1500 92 -100 | 0,000046 0,46 1,2
Uyryn 1050 - 1500 96 - 100 | 0,000047 0,51 1,0

Ecnu mon mecTom, rie OCThIBAET MaTepuall MPeayCMOTPEH MECTHBINA OTCOC, TO
B (opmyier 3.19 u 3.20 ciemyeT BHECTH NoMpaBouHbId Ko dunueHT (1-¢), rae ¢ —
kKoahpureHT 3PPEeKTUBHOCTH MECTHOTO OTCOCA IO TETLIY.

TeroBbIZeIeHHS] OT OCTBHIBAIOIIETO MaTepHalia U Ky3HEUHBIX U TEPMHUYECKUX
1exoB cocTaBysitoT 30 + 35 % o6mieit Teronpou3BOAUTENHLHOCTH TEUEH, a ISl Ky3-
HEYHBIX TOPHOB - 6 - 8 %. [losTomMy miis Ky3HEYHBIX I[€XOB TETUIOBBIACICHUS OT
OCTBIBAOIIIETO METaJJIa MOYKHO y4eCTh, BKJIIOUMB MX B TEIIOBBIJICICHUS OT NEUCH U
TOpHOB. B TepMHUecKkuX 1exax MeTalil MOKET OTJaBaTh TEIUIO HE BO3AyXYy IOMEIIIe-
HUH, a Maclly WA BOJC 3aKaJIOYHBIX BaHH M 0akoB. B 3ToM ciiydae B TeruioBom Oa-
JIAaHCE YYMTHIBACTCS HE BCE TEILIO, BHIICIUBIIEECS MPU OCTHIBAHUH, a TOJIBKO TO, KO-
TOpPOE BBIJICTUIIOCH TIPU TIEPEHOCE MaTepuala OT MeUd K BaHHE W TIPH OCTHIBAHUH Ha
BO3JIyX€ MOCJIE U3BJICUEHUS U3 BaHHBI. [[puHATO, 4TO MaTepHal Mpu NepeHoce OT O-
HOTO 000PYZOBaHMS K IPYrOMYy B 3TOM K€ IieXe ocThIBaeT B cpeaneM Ha 100 °C, a
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MOCJI€ U3BJICUYCHMS U3 3aKaJOUYHBIX BaHH U 0aKOB - J0 TeMIiepaTypbl paboyeil 30HbI
MOMEIICHHUS.

TennoBbIAENEHNS OT PACIUIaBIEHHOI0 METaJla Ha pa3jIMYHbIX ydacTKax JIM-
TEWHBIX IIEXOB CJIEAyeT MPUHUMATh IO HOPMATUBHBIM JaHHBIM [8] wiH mo Tadiuie
3.17 B 3aBHCHMMOCTH OT THIIA JIUTHS: HA TUTAITY WJIM Ha KOHBEHEpe U BUIa METaJljIa.

3.9 TenioBbIAE/IEHUS IPH PadoTe NAPOBBLIX MOJIOTOB

TennoBas 3Heprus nmapa, MOCTYMAIOLIETO K MOJIOTaM Mpu padoTe, MEPEXOIUT a
MEXaHUYECKYIO SHEPTHI0 IPU KOBKE U MOKOBKE MeTawia. B pesynprate paboThl ma-
POBOr0 MOJIOTA BBIAEISAETCA TEIIO, KOJIMYECTBO KOTOPOrO OIMpEAeIsieTcs o GopMy-
Je:

Q=Gn(li-1) (3.22)

riae Gy - pacxoJ1 mapa mocTymnaromnero K Mojxoram, kr/a (tadbnwuma 3.18);
I, , I, - TerocoaepKaHUe COOTBETCTBEHHO MOCTYIAIOIIECTO B MOJIOT B OTpado-
TaHHOTO mMapa, KJ[K/KT.

Ta6muma 3.18 Pacxon mapa B 3aBUCHMOCTH OT THIIa MOJIOTa

Macca magarommx ya- Pacxon napa, Kr/4
CTeil MOJIOTa, T IIITaMIIOBOYHBIE MOJIOTEI .
MoJ10TBI CBOOOIHOM KOBKHU
Ha paGory Ha o6xyBKky
0,5 680 14 600
1 970 14 920
2 1400 8 1320
3 1700 8 1600
4 2000 8 1850
5 2250 5 2100
10 2300 5

Jlis  OPHEHTUPOBOYHBIX TMOJCYETOB MOXKHO TPUHUMATH PAa3HOCTh Tell-
noconepxanus (11—, ) = 377 x/[x/kr o pabouemy pexumy u (I, — 1, ) = 2720
k/DK/Kr s mapa, pacxoIyeMoro Ha oOayBKy HITaMIioB. boriee TOYHO BBIYHCIICHHE
TETUIOCOAEP)KaHUN MOKET OBITh BBINOJIHEHO 1O TApPOBBIM TaOJIUIAM, €CITU 3a/IaHbl
napaMeTpbl OCTPOTO M MATOTO Tapa.
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3.10 TenJioBBI€/I€HNSI PH CBAPOYHBIX padoTax

TeruoBbleIeHNs IPU PYYHOU CBapKe, CBApKE B CpeJie YIIIEKUCIOTO U UHEPT-
HBIX Ta30B, CBAPKE TPEHUEM, AJIEKTPOPE3KE CIENYyEeT MPUHUMATh YKBUBAJICHTHBIMU
pacxoy 3JIEKTPOIHEPTUH:

Q =3600 N, (3.23)
rae Q - remnoBsiaeneHus, KJx/4;
N - pacxoj 3JIeKTPOIHEPIUH 0 JaHHBIM TEXHOJIOTOB, KBT.
Ecnu HET maHHBIX O pacxXojie AICKTPOIHEPTUU, OPUECHTUPOBOYHO MOXKHO MPHU-
HATh B CPETHEM JIJIS1 OJTHOI'O CBAPOYHOIO MOCTA!

Q = 16800, x/[x/4. (3.24)
[Ipu raszominameHHOW 00pabOTKE MeTa/ula TEIUIOBBIJCICHHS MOYKHO OIpese-
JIUTH U3 BRIPOKCHMUS:
Q=Q." By, (3.25)
rae B — pacxon rasa, j1/4 unu kr/u;
Q." — rermora cropanus raza, kJ[x/n wnm kJK/KT;
7 - KO3 HUIMEHT UCTIOIH30BaHUS TOPEIOK, PUMEpHO paBHbIi 0,85,
OpHEeHTUPOBOYHO TETUIOBBIJICIICHUS OJTHOT'O Ta30CBAPOYHOIO ITOCTA B CPETHEM
MOYHO TIPHHSTH
Q =39000 x/Ix/4
[Ipr aBTOMAaTHYECKOH, MOJyaBTOMAaTHYECKON CBapKe W CBapKe IIOJ[ CIOEM
daroca TeroBbIeaeHU cocTaBsAoT 335 k/x/a Ha | kBT ycTaHOBOYHOM MOIITHO-
CTH.
TenmoBeIEIeHHS OT CBAPOYHBIX KOHTAKTHBIX MAITUH OMPEACIISIFOTCS 110 Pop-
MyJIe:

Q =900 Ny, (3.26)

riae Q - TerutoBbIeneHUS, KJK/9;
N - cpenHeyacoBas pacxojyemasi MOITHOCTh, KBT (Tabmuma 3.19);
7 - KO3(PGULUUEHT 3arpy3Ku MaIllvH;
900 - ko3 puIMEHT, YIUTHIBAIOITNI BOJSHOE OXJIAXKICHUE CBAPOYHBIX MAIITHH.

TenmoBeIENCHHS OT APYTHX, MEHEE pPacHpOCTPaHEHHBIX UCTOYHHKOB TEIia
NPY CBApOYHBIX paboTax cieayeT IpUHUMATh 1o HopMaMm [8,9] wiu o cripaBoYHOMY
0COOHIO.
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Tabnuua 3.19 XapakTepucTKa KOHTAaKTHBIX CBAPOYHBIX MAIlIUH

CTBIKOBEBIE [IIoBHEBIE Toueunrie
MomHocTs, MoOIIHOCTB, MoIIHOCTB,

Mapxka <Br Mapka <Br Mapka <Br
ACA-5 [ AIIIA-10 4.2 AT'A-5 0,5
ACA-10 2 AIIIA-20 3,4 AT -10 2,1
ACA-30 6 AITA-50 12,0 ATA-20 1,8
ACA-60 12 AIITA-100 42.0 ATA-40 3,5
ACAT-250 50 ATA-100. 8,5
ACAT-350 70 ATC-250 22,0
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4 PACYUET TEIJIOITIOTEPb HIOMEIIEHUSIMHA
4.1 CTtaTbu pacxo/i0oB Temjia

[Tpu ompeneneHnn M30BITKOB TEIUIa B XOJOJHBIA MEPUOA rojla B MPOU3BOJI-
CTBEHHBIX ITOMEIICHUAX CIEAYET YUECTh, YTO KPOME TEIUIONOCTYIUIEHUN BO3MOKHBI
¥ TIOTEPH TeIlIa, B YaCTHOCTH Ha HarpeB BBO3UMBIX CHAPYKH MaTepUalioB, HAa HArpeB
TpaHCTIOPTa, KOTOPBI BBO3UT MaTepuabl B IIEX.

Ecnu mpoekToM mpeaycMOTpeHa BEHTWIISIIIHS, COBMEIICHHAs C OTOIJICHHEM,
TO B TEIJIOBOM OaJjlaHCE CIEAYyeT YUYUTHIBATH:

> MOTEPH TEIJIa Yepe3 Hapy>KHbBIE OTPaXACHUS:

> NOTEPU TEIlIa Yepe3 OTKPBITHIE HAPYKHBIE IBEPH (BOPOTA);

> NOTEpH TeMJia Ha HAarpeB BO3/yXa MOCTYMAIOIIEro 3a cU4eT MHPUIbTpa-
UH.

Ecnn B mpou3BOACTBEHHOM MOMEIIEHUN MPEAYCMOTPEH B XOJIOJHBIM Mepuos
MEXaHUYECKUN MPUTOK MPEBBIMLAIOIINN MEXaHUYECKYIO BBITSDKKY (IIOJIOKUTEIbHBIN
nucOanaHc), TO B MOMEIIEHUHU CO3AaeTcs U30BITOYHOE JIaBJICHUE, MO AEUCTBUEM KO-
TOPOTO OCYIIECTBISETCS 001IEOOMEHHAas BBITSKKA Ye€pPe3 OTKPBIThIE IPOEMBI, B YacT-
HOCTH BBITSDKKA U3 BEPXHEW 30HBI Uepe3 a’dpallMoHHbIN (POHAph, MIAXTy U T.4. B aTOM
cityyae HH(QUIbTpAIMS BO3yXa HE TOJIKHA IPOUCXOIUTh.

Ecnu BopoTa cHaOeHbI BO3YIIHBIMU 3aBECaMH, paboTa KOTOPBIX cOAIaHCH-
pOBaHa C OTKPHIBAHHMEM U 3aKpHIBAHHEM BOPOT, TO MOXHO HE YYUTHIBATH MOTEPHU
TEIUTa PU OTKPBIBAHUU BOPOT.

[Torepu Teruta Ha HarpeB BO3/AyXa, MPOHHUKAIOIIETO Yepe3 HapyKHbIE MMPOEMEI,
HE 000pyAOBaHHBIC BO3AYITHBIMUA WM BO3AYIIHO-TETIOBBIMU 3aBECaMH, MPHUHUMA-
10Tcs paBHbIMU 80% 111 ABOMHBIX JIBepel ¢ TaMOypoM Mexay HUMH uiu 65 % nns
OJIMHAPHBIX JBEPEH OT OCHOBHBIX MOTEPH YEPE3 UX.

B kypcoBoM npoekTe JommycKaeTcsi Mpearnoarath, 4To BCE HapyKHbIE BOPOTa
U JABepU 00O0pYyIOBaHbl TEIUIOBBIMM 3aBECaMHU U MOTEPH TEIlla Ha HarpeB BO3/yXa,
IPOHUKAIOIIETO Yepe3 OTKPBIThIE MPOEMBI, B TEIUIOBOM OajlaHCEe MOMEUICHUH HE yuu-
TBHIBAIOTCS.

4.2 TloTepu Temia yepe3 BHELIHUE OTPaKAeHHUs 3AaHUI

OcHoBHBIE U 100AaBOYHBIC MOTEPH TEIUIA YEpPe3 OrPaXKIAAIONIUe KOHCTPYKITUU
3nanui nipu BeinoaHeHun BKP cnenyer onpenensate myreM CyMMHUpPOBaHUS MOTEPH
TeIJia 4epe3 OTICJIbHBIE HApPYKHBIE OTPaXICHUS, IO METOAUKE M3BECTHOW CTYICH-
tam 1o KII o otomnenuto.

B KypcoBOM MpoeKTe M0 BEHTWISIIIUK MTPOMBIIIJIEHHBIX 3JaHUN donyckaemcs
B IIEJISIX COKPAIIEHUS PACUETOB PaCyET, TEIIONOTEPh MTPOU3BOIUTD OPUEHMUPOBOYHO
M0 YKPYIMHEHHBIM U3MEPUTENISIM 110 hopMmyIie:

Q =qoV(ts — 1), (4.1)
rae Q - pacxon Tterma, kJx/4;
V - 00beM NOMEILEHUS, M ;
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(o - yICIbHAS TEIUIOBAS XAPAKTEPHCTHKA 3MAHHS I OTOILIeHHs, KIDK/(d m° )
(cm. Tabmuity 4.1);
t.. ; Uy - pacueTHBIC TEMIIEPATYPhI BO3AyXa BHYTPH IMOMENICHHS U CHapyxH, C.

Tabmuma 4.1 YaenpHbIe TEIUIOBBIE XapaKTEPUCTUKUA MPOU3BOJICTBEHHBIX 3/1a-
HH G, 1 O, KJDK/(M°. K)

V nenpHas TemaoBast
Ob6beMm XapaKTePUCTHKA
HaunmenoBanue 1iexoB 37aHM, TS TUIS
TBIC. M° OTOILIEHUS BEHTUJISILIUU
Qo Os
10-50 1,25-1,0 4,6-4,2
JIuteiinvie 50-100 1,0-0,9 4.2-3.8
100-150 1,0-0,6 3,8-3,35
o 10 17-1,25 5,44-5,0
Tepmuueckue 10-30 1,25-1,0 5,0-4,2
30-75 1,0-0,84 4,6-2,5
5-10 2,3-1,9 1,7-1,0
KysHeubre 10-50 1,9-1,7 1,0-0,6
50-100 1,7-1,65 0,67-0,5
100-200 1,65-1,5 0,5-0,33
1,5-1,45
50-100 2,5-1,9 2,521
HepeBooOpabartbiBarolye 100-150 19-17 2,1-1,7
B 1,7-1,65
1,7-1,65 S
MeTamIoKOHCTPYKITUH 50-100 1,5-1,45 2,2-1,7
(cBapHBIC) 100-150 1,85-1,25 1,7-1,45
MeTammonoKpeITHI 2 2,7-2,5 2,10-16,8
S — 2-5 2,5-1,9 16,8-12,6
5-10 1,9-1,7 12,2-8,4
PeMONTHLLS 5-10 2,5-2,1 0,84-0,6
10-20 2,1-1,9 0,6-0,42

4.3 TloTtepu Temja HA HArpeB BO31yXa, MOCTYNAKIIEr0 B MOMeEIEHUs 3a
cyeT MHpUIAbTPpaALUU

JloGaBouHbIe MOTEpU TeIIa HA UH(DUIBTPALUIO BO3AyXa B MOMEHICHUSIX MPO-
U3BOJICTBEHHBIX 3JaHUI CIEAYET ONMPEAEATh M0 pacueTy B COOTBETCTBUU C YKa3aHU-
MU BEJJOMCTBEHHBIX HOPMAaTHBOB M HOPM TEXHOJOTMUYECKOTO MPOEKTUPOBAHUS,
YTBEPKACHHBIX B YCTAHOBJICHHOM MOPSIKE W YUYUTHIBATh AUCOANaHC MO MPUTOKY U
BBITSDKKE; TIPU OTCYTCTBUM HEOOXOIMMBIX NAHHBIX JO0ABOUYHBIC MOTEPH TeIia Ha
MHOUIBTPAIMIO HAPY>KHOTO BO3yXa JomyckaeTcs nmpuHuMmath B pazmepe 30 % oc-
HOBHBIX ITOTEPH TEIUIA Yepe3 OrPaKIACHUS TOMEIICHUSI.
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4.4 TloTepu Temjaa HAa HarpeB BO31yXa, MOCTYNAKIIEr0 Yepe3 OTKPHIThIE
HapY:KHbIe JBepPH

JloGaBouHbIE MOTEPU TEILIa HA HATPEB BO3AYXa, IPOHUKAIOUIETO Yepe3 HapyK-
HbIE MIPOEMBI, HE 00OPYAOBaHHbIE BO3IYIIHBIMUA MM BO3AYLIHO-TEIUIOBBIMU 3aBECa-
MU, TPUHUMAIOTCS paBHBIMU 80% il TBOMHBIX ABEpel ¢ TaMOypoM MeXay HUMHU
w 65 % 11 oAMHAPHBIX IBEPEH OT OCHOBHBIX MOTEPH YEPE3 UX.

B KypcOBOM NpOEKTE NOIMyCKAETCs MPEANOIIaratb, 4To BCE HApYyKHBIE BOPOTA
U JBEpU 000pYJIOBaHbI TEIUIOBBIMU 3aBECAMU M MOTEPHU TEIUIa HAa HAarpeB BO3/yXa,
IIPOHUKAIOLIETO Yepe3 OTKPBIThIE IPOEMbI, B TEIUIOBOM OalaHCe MOMELIEHUN He
YYUTBIBAKOTCS.

4.5 Pacxon TECILJIAa HA HAI'P€B BBO3UMBLIX B II€EX MaTE€pHUaJioB

Pacxon tema Ha HarpeB BBO3UMBIX CHApYKM MaTEpHUaJOB ONpPEAEseTCs IO
TOM XK€ METOAUKE, YTO U TEIUIOBBIICIICHHS OT OCTHIBAIOIIETO MAaTepHalia:

Q = GM c (tps - tH) ﬂl (4-2)
rae Q - pacxon teria, kJx/4;
G, - KOTUYECTBO BBO3UMOTO MaTepuaa, Kr/d;
¢ - TEII0eMKOCTh Matepuana, kJ[x/(kr:°C).

Pacuer pacxona Temia mpoU3BOAMTCS UCXOAS U3 NEPUOJA BPEMEHH, HEOOXO-
JUMOTO JJIsl HarpeBa MaTepuaia 3a TPU Jaca, IpUYEeM 3a PACUCTHYIO BEIMYUHY TPH-
HIMAETCs, PACXOJI TeIUIa JUIA [IEXOB C HeJ0CTaTKaMK Temna 3a 1™ ac, a Ju1s 11exoB ¢
M36BITKAMK Tema - 3a 3™ yac. KosdduuueHT £,yduThIBaONMi HePaBHOMEPHOCTh
TeIjia, BO BpEMEHH, CIeAyeT MPUHUMATh 1o Tabnuiie 4.2.

Ecnu mpoMexyTKkd BpeMEHH MEXIy 3aBO30M B II€X MAaTE€pUaJOB COCTABIISIOT
MEHEee TpeX YacoB, TO HEOOXOIUMO YYUTHIBATh HAJIO)KEHHE PACXOJOB, TEIUIa, CBS-
3aHHOE C JIBYMsI TIOCIIE0BATEIbHBIMU JJOCTABKAMU MaTEPUATIOB.

Tabnuna 4.2 3nauenus ko3¢ dunuenra ff

Koadduiment
Bpems Haxok1eHUsT MaTeprualioB B
JUTSI HECBITTY9IHX TUTSI CBITTY9HX
TTOMEIICHUH
MaTepUaJioB U TPAHCIIOPTA | MAaTepUAJIOB
ITepBriit yac 0,5 0,4
BTopoii yac 0,3 0,25
Tpertwnii uac 0,2 0,15

4.6 Pacxoa Temjia Ha 000TrpeB TPAHCMOPTA, MOCTYNAKIIET0 B TOMeIleHHe

Pacxon Temnia Ha HarpeB TpaHCIOPTa ONpeAeseTcs mo Gopmyse

Q=0m B, (4.3)

rae Qmp - OOIMEI pacxoj Teuia Ha HarpeB TpaHcmopTa, kJ[x/4, (IpUHUMAETCS 110
tabuie 4.3);
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S - ko3huIHeHT, yUUTHIBAIOIINA HHTEHCUBHOCTH MOTJIONICHHUS TeIjia IO Bpe-
MeHH (MIPUHUMAETCS 110 Ta0uIbI 4.2).
[Ipyn HaxoXIEeHWW TPAHCIIOPTA B IOMEIICHHH MEHEE OJTHOTO Yaca KOJMYECTBO
ACCUMUJIMPOBAHHOTO TEIUIa MPUHUMAETCS MPOMOPIUOHATBHBIM (haKTHUIECKOMY Bpe-
MEHH W3 pacyeTa MHTCHCUBHOCTH IMOTJIONICHUST TETUIa B TCUEHUE TIEPBOTO Yaca.

Tab6muia 4.3 Pacxox Tera Ha HarpeB 0AHOTO aBTOMOOMIIsI, M J[x

I'py3o- Temneparypa Hapyx)HOT0 Bo3nyxa ty, °C
Mapka HOIBEM- -15 -20
aBTOMOOMIIA HOCTb, TemnepaTypa BHyTpEHHET0 Bo3ayXa t,s, °C
T +5 +15 +5 +15
3MNJI-157 5 0 35,6 13,4 50,66
PA®-10 0,5 0,48 8,8 3,77 11,72
31J1-130, 150 7 9,21 35,6 20,93 48,15
'A3-51, 51A 3 5,02 20,93 12,14 27,63
Oxonuanue Tadmune! 4.3
Temnepartypa HapykHOro Bo3ayxa ty, °C
-25 -30 -35 | -40
Temmeparypa BHYTpeHHEro Bo3ayxa ty,, °C
+5 +15 +5 +15 +5 +15 +5 +15
28,47 66,73 43,54 80,81 58,0 95,88 73,69 110,95
7,12 15,5 10,9 18,84 14,24 22,19 17,58 25,5
33,66 59,03 43,96 70,76 56,1 82,48 67,83 94,2
18,84 34,33 25,96 41,45 32,66 46,15 39,36 55,27

4.7 TenioBoii 0ajaHC MPOU3BOJACTBEHHOI0 NMOMeIIEeHNsI

Pe3ynpTarsl pacdeToB MOCTYIUICHMH U PACXOJOB TEIIa B TEIUIBIM M XOJIOJIHBIN
NepuoJ Tojia 3anuchiBaloTcs B Tabnuiyy «TeruoBoit 6anancy, popma KOTOpor mpu-
BeneHa B [Ipunoxenuu 3 tabmmma 3.1.

Benuuuna B rpade 11 31Ol TabauIpl UMEET 3HaK «+», a B 17 — 3HaK «-». B
rpadax 18 wnm 19 3anuceiBaeTcs anredpanyeckas cymma 3TUX BeqnuuH. Eciu Bbiae-
JICHUS IPEBBIIIAIOT PACX0]l UMEIOT MECTO — U30BITKH, €CJIM HA00OPOT — HEAOCTATKH.

Kak npaBuio, B TEIIbIi epuo/ roja B exax Jito0Oro Ha3HaueHUs BOZHUKAIOT
U30BITKH TerJia (TaK Kak HET PacXo/ioB €ro), a B XOJIOAHBINA MEPHO MOTYT UMETh Me-
CTO, KaK M30BbITKU, TaK U HEJOCTAaTKU Teryia. CBeeHusl O TEMJIOU30bITKAaX MM HEl0-
CTaTKax 3aHOCAT B Tabnuiy «VcxoaHble JaHHBIE K pacueTy Bo3ayXxooOMeHay, popMma
KoTopo# npenacrasicHa B [Ipunoxxenun 4 Tabnmma 4.1
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5PACYET I'A30- HAPOBI)IIIEJIEHI/Iﬁ
5.1 O01mue mMoJ10KeHus

KonudecTBO BpeHBIX BEIIECTB, BBIACISIOMIUXCS B BO3AYX, JAOJKHO NMPUHHU-
MaThCs, Kak MPaBUIIO, MO JAHHBIM TEXHOJIOToB. Ho mpu mpoeKkTHpoBaHUU BEHTUIIS-
LMY, UCIIONB3Ysl YCTPOMCTBA MECTHOM BBITSKKH, MOKHO OOECIIEUUTD JIOKAJTU3ALNIO
yAAJIEHUS BPEAHOCTEW U HE JOMYCTUTh WJIH COKPATUTh POHUKHOBEHUS UX B IOMeE-
HICHUE.

B Hacrosimee BpeMmsi CyIIECTBYET MHOI'O OTPACIIEBBIX M OOLIErOCyIapCTBEH-
HBIX METOJIMK ISl ONPEAEICHUS BbIICICHUS BPEIHBIX BEIECTB MPHU NPOU3BOICTBEH-
HBIX MpOIleccax MO YKPYMHEHHBIM MOKa3aTellsiM (HampuMep, Ha TOHHY oOpabaTbiBa-
€MOro MeTajula, Ha €AUHUILY IUIONIaJH MOBEPXHOCTH MCHAPEHMs, HA €IUHUIY KOH-
KpETHOTO 000pY0BaHUS U T.1I.)

Metonuku coOpaHbl B COOPHUKH, ABYMsI U3 KOTOPBIX IpeaaraeTcsi BOCHOJb-
30BaThCA IPU BBINOJHEHUH KYpPCOBOTO MPOEKTA IO MPOMBIIIJIEHHOW BEHTUISLUU
[35]u [36].

B yueOnOM mocoouu [37] B mpunoxkenuu [l u E npuBeneHbl HEKOTOPBIC TaH-
HBIE U3 3TUX COOPHUKOB IO OIpPENEICHHUIO Fa30BbIICICHUN OT 000PYAOBAHUS MalllK-
HOCTPOUTENBHOTO TPOU3BOJICTBA, TEXHOJOTMYECKUX ONepauuid Hauboiee 4YacTo
MMEIOIINX MECTO B TEXHOJOTMYECKOM 3a/IaHMM Ha KypcoBoe IpoekTupoBanue. [Ipu
MPOCKTUPOBAHUM BEHTWISLIMK JIMTEHHBIX LEXOB PEKOMEHIYETCS I0JIb30BaThCs
coopHukoM [35] , Tepmuueckux- [36], a OCTAIbHBIX BUAOB MPOU3BOACTB — U [35] U
[36]. B Ilpunoxenuu E He mpuBoautcs wHDOpMAIUS O MBUICBBIICICHUAX, TaK KaK
npuIdee o00pyaoBaHUE AOHKHO 000PYIOBATHCA YKPBITHSAMHU C KO3(P(GULIHUEHTOM
s PekTUBHOCTH OIU3KUM K 1.

CBeneHus O BBIIEIEHUSAX BPEAHBIX BEHIECTB MPHU PA3JIMYHBIX TEXHOJOTHYE-
CKHUX ONEPALMAX MOCTOSHHO YTOUYHSIOTCS, IOMOJIHSIOTCS, HOPMATHBHBIE 3HAYECHUS
KOPPEKTUPYIOTCS. PyKoBOAMTENN KypCOBOTO NMPOEKTUPOBAHUS MPUBETCTBYIOT, €CIIN
CTYACHT HaXOJUT 00Jiee COBPEMEHHYI0 HOPMAaTHUBHO-CIIPABOUHYIO MH(OPMALIUIO O
ra30BbIIEJICHUSAX IIPH COOTBETCTBYIOLIEM TEXHOJIOTHYECKOM IPOLIECCE.

Pacuem 2a3zoevloenenuii cneoyem 000cHoeams, nOOMEEPOUmMb PACHEMaAMU U
ceecmu ¢ maonuuy 5.1.

Tab6nuua 5.1 Pacuer ra3o- u napoBblieIeHUN

Obuee

Ex Xapaxk- Konu4ecteo
HanmeHora- Kox rasoeel- | Koad -
Haumenosa- Vnen. H3M. TED MOCTYNAK WX BPEeAHOCTEH
HIE obopyno- nene- | -
No HHe BBIOENE- yoen. HCTOY-
oBopyaosa- BaHM7, HHE MO,
n/n rasa HUA BBIIENGH- | HHKa o B B Ne
HUA jiigy . rasa, Yo
HUHA obop-1 a TpyDy, | mex, BEHT.

/'y /a4 | cHCTeMBl

B taGnuiie 10mKHBI OBITH YKa3aHBbI:
- yZICJIbHBIE BBIICIICHUS Ta30B U MapOoB,
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- o011ee KOJUYECTBO T'a30B W MAPOB, BBIACISIONIUXCS B pe3yJbTaTe TEXIPO-
necca,

- TO KOJMYECTBO ra30B M MapOB, KOTOPOE MOCTYNAET B LIEX, a HE YIAJISIETC
MECTHBIMH WJIM TEXHOJIOTUYECKUMHU OTCOCAMHU.

[Tocne pacuera ra3oBbIIECIECHUN PU KaXKIOW TEXHOJIOIMYECKOW Orepanuu omnpe-
JENSIETCS. CYMMapHO€ KOJMYECTBO KAXKJIOT0 ra3a MOCTYIAOIIEr0 B BO3AYX Li€Xa OT
BCEX TEXHOJIOTMYECKUX OIEpaluii, 3TU 3HAYCHUs 3aHOCAT B Tabmuiy «McxomHbie
JAHHBIC K pacueTy Bo3ayxooOMeHay, [Ipunoxenne 4 Tabmmia 4.1.

TecHbII KOHTAKT TEXHOJIOTA U CHEHUUANIMCTA 10 BEHTWISIIUA OCOOCHHO IIEHEH
B HayaJbHOM CTaJIMU MPOCKTUPOBAHMS, KOTJIa PEIIaeTCs OCHOBHOM BOMPOC: ¢ KAKUMHU
BPEIHOCTSIMHU U MIPU KAaKUX YCIOBHUSX C HUMHU IpuaeTcs 00poThes. Eciu kauecTBeH-
HBIM COCTaB BBIIETSIONINXCS BPEIHOCTEN B 00s3aTEIILHOM MOPSIAKE 3a/1a€T TEXHOJIOT,
TO TIPU OMNPEJIETICHUU KOJTUYECTBA 3arPs3HSAIONINX BEIIECTB MIPOSKTUPOBIIMKY BEHTH-
JSUW TPUXOAUTCS MpuberaTh K pacueram, ¢ yueToM 3¢(HEeKTUBHOCTH pabOThl MIPU-
MEHSIEMBIX MECTHBIX OTCOCOB.

Bpennblie ra3bl, napbl U a3po30Jid MOTYT MOCTYyNaTh B MOMEICHUE Pa3IMYHbBI-
MU TYTSMU: HEMOCPEJACTBEHHOE MOCTYIUUICHUE MPH TEXHOJIOTHYECKOM IMpOoIecce
(HampuMep, MpU CBapKe MeTajia), MPU XUMUUYECKUX PEaKIUIX B YaCTHOCTH MPH Tro-
pPEHUU TOIUIMBA, NMPU MPOPHIBE Y€pPe3 HEIUIOTHOCTH TPYOONPOBOJIOB M anmaparyphl,
WCIIAPEHUSI C OTKPBITHIX TOBEPXHOCTEH U T.I.

5.2 I'a3oBble/IeHUS IPY TOPEHUH TOIJIMBA

KonuuecTBO BpeIHBIX BEIIECTB, O0OPA3YIOIINXCS MPU CKUTAHUU KUJIKOTO U Ta-
3000pa3HOro TOIUIMBA B KOTJaX, Me4ax, TOpHAaxX NpuBeaeHsl B Tabauue 5.2 u B [Ipu-
noxenusx Il u E [37]

Tabnuia 5.2 Y nenbHble BBIJCICHHUS BPEIHBIX BEIIECTB MPU CXKUTAHUA Ma3yTa
3
(r/kr Ma3zyTa Ui 1/M° ra3000pa3HOro TOTUIUBA)

CepHuctbIiit TrepILIe Oxuch Oxuch
Bug Tormsa aAHTUJIPHU]L ‘{aC"ll?I/II[I_IBI yriaepoaa | asora
SO2 CcO NO2
Kunkoe Tonamso
-Ma3yT TONOYHbIA BHICOKOCEPHUCTBIN 54,9 6,0 37,7 2,46
-Ma3yT QIIOTCKUI HU3KOCEPHUCTHIN 5,9 5,0 37,7 2,57
IIpupoanslii ra3 - - 12,9 2,15

KosmdecTBo BpeaHBIX BEUIECTB, yKa3aHHBIX B TAOJUIIE BBIACISETCS B BO3IYX
TIOMEIICHUSI, €CJIA MPOUCXOANUT CKUTAHUE TOIUIMBA C BBITYCKOM IPOJIYKTOB Cropa-
HUS HETIOCPEICTBEHHO B IieX. [Ipu ycTpoiicTBe TBIMOOTBOISAIIMX KAHAIOB UM MECT-
HBIX OTCOCOB Y I€Y€i U TOPHOB 00BEM T'a30B, MOCTYMAONINX B [I€X, IPHHUMALETCS 3-
8% o01ero oobema MpoyKTOB CrOPaHUSI.

5.3 I'a3oBbI€/IeHUSI TPU CBAPOYHBIX PadoTax

[Ipu mpown3BOACTBE CBApOYHBIX PabOT, BBIACIAETCS CBapOYHAs a’po30iib U
pPa3IMYHBIE Ta3bl, KAUECTBEHHBIA U KOJMYECTBEHHBIA XapaKTEP KOTOPBIX 3aBUCUT OT
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THITa CBAPKH, KOJMYECTBA M MapKU PAcXOAyeMOro cBapoyHOro matepuana. Komude-
CTBO BPEIHBIX BEIIECTB, BBIACISIOIIUXCS MPH PYYHOH CBapKe Ha IKr 3JEKTPOJIOB,
npuBeieHbI B Tabmuie 5.3.

Tabnuna 5.3 YnenbHble BBIACICHUS BPEIHBIX BEIIECTB MPU PYYHOM CBapKe
(T/KT 2JIEKTPOJIOB) MITYYHBIMH JICKTPOIAMH

Mapka Okuch | CBapouHas M?/ngigeu XpoMoBblid | @Topucthiit | OKHUCIIBI
AJEKTPO/IOB yriepoaa | a’po30iib oo | AHTAAPAA BOJOPOJ azoTa
YOHMU-13/45 - 14 0,51 - 1,0 -
YOHMU-13/55 - 18,6 0,97 - 0,53 -
YOHMU-13/65 - 7,5 1,41 - 1,17 -
YOHMU-13/80 - 11,2 0,78 - 1,14 -
YOHM-13/85 - 13,0 0,6 - 1,1 -
DA-606/11 1,4 11,0 0,68 0,6 0,004 1,3
MP-3 - 11,5 1,8 - 0,4 -
MP-4 - 10,8 1,1 - 1,53 -

Ceenenust 00 yIeNbHBIX Ta30BBIICICHUAX MPU CBAPOUHBIX pabOTax MpHUBEJIe-
ubl B [Ipunoxenun /13 [37]. Bosnee mosnHas nHbopmalys O ra3oBbIICICHUIX BO BCEX
BHUJIaX CBApKH, PE3KM M HAIUIABKE METAJUIA MPUBEACHBI B CIIPABOYHO-HOPMATUBHBIX
coopuukax [35],[36].

[Ipu paccesnnou ceapre Bce BpEOHBIE BEIIECTBA MOCTYMAlOT B BO3IYyX LiEXa.
[Ipu ceapke na nocmosanusbix nocmax, KOTOpble 00Pa3yrOTCS MECTHBIMU OTCOCAMU
(Jare BCcero MnaHes MU paBHOMEPHOTO BCAChIBaHMS) B TIOMEIIIEHHUE MPOHUKAET TOJb-
KO 4acThb BpeAHOCTeW. B cilydyae ncnonb3oBanus naxesnei, 3QPeKTuBHOCTh KOTOPBIX
coctasisieT 70% , B 1eX ocTymnaeT cooTBeTCTBEHHO 30% BpeIHOCTEN.

5.4 TI'azoBble/IeHHE IPH TOKPAcKe HM3AeJuil

[Ipu mpou3BOACTBE B MOMEIICHUN PABHOMEPHOW TTO BPEMEHHU OKPACKU WJIM JIa-
KMPOBKHU KOJIMYECTBO BBIACISAIONIMXCS MApOB 3aBUCUT OT METOJIA MOKPACKHU, COCTaBa
okpacouHbix MarepuanoB (JIKM), a Takxke oT 3pPEeKTUBHOCTH MECTHOM MJIU TEXHO-
JIOTUYECKOM BBITSKKH.

OcHoBHbIMH KOMMOHeHTaMu JIKM sBisitoTCS MiIeHKOOOpa3oBaTeNu, pacTBO-
putenb U nurMmeHThl. Kpome toro B coctaB JIKM moryT BXoauTh miacTu(UKaTOPHI,
MPUIAIOIINE TUIEHKE 3JIACTUYHOCTD, YCKOPSIOIIUE ITPOLECC BBICBIXaHUs, U HAIIOJIHHU-
TEJIA I NPUAAHUSI TPOYHOCTHU Y YACUICBICHUS.

[Ipn mokpacke OkyHaHWEM, OOJMBAHWEM W KHUCTHIO, B BO3JYX BBIJIESETCS
TOJIBKO Ta3000pa3HbIC BEIIECTBA-KOMIIOHEHTHI PACTBOPUTEIICH.

[Ipu nmokpacke pacnbUIEHHEM B BO3AyX MOMELICHUS, KpOME MapOB pacTBOPHU-
TEJIEU B BO3YX BBIAEISAETCS OKPACOUYHBIN a3P0O30Jib.

B kauectBe pacTBOpUTENEH MPUMEHSIOTCI MHOTOKOMIIOHEHTHBIE M PEXKE OJI-
HOKOMITOHEHTHBIE PACTBOPUTENH, MPEACTABISAIONINE COO0OM JieTydne JIETKOBOCILIa-
MEHSIIOIIMECs] OeclBETHBIE XKUAKOCTU. Hambosblnme pacrnpocTpaHeHUE Cpelu pac-
TBOpUTENIEH HMEIOT KCHJIOJ, TOJYoJ (apoOMaTHYECKHE YIIIEBOIOPOIbI), COJBBEHT
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(ciiokHasi cMech, INIABHBIM 00pa30M apOMaTUYECKHUX YTJIEBOJOPOJOB), yaUT-CIIUPHUT,
alleTOH, CIIUPT.
CocTaB HEKOTOPBIX MHOTOYHCIICHHBIX PACTBOPUTENICH MpUBEICH B Ta0buIe 5.4.
Jl1st onipeienieHysi KOJIMYECTBA BBIIEISIOIIMXCS BEIECTB MPU MOKPACKE HYKHO
3HaTh pacxoAd U coctaB JIKM, 4To AOMHKHO OBITH YKa3aHO B TEXHOJIOTMYECKON YaCTH
3aJlaHUs Ha IPOCKTUPOBAHUE BEHTHIISLIMH.

Tabnuua 5.4 CoctaB pacnpoCTpaHEHHBIX MHOTOKOMIIOHEHTHBIX PacTBOPHUTE-

nen
JIKM PactBopurens KomnonenTst Conep )KaHI:e
o macce, %
[Tepxn0pBUHUIIOBBIE PactBopuress (P-4) byrunouerar 12
(TOCT 7827-74) AneTon 26
Tomyon 62
Hutpouenntono3zusie PactBopuTens No646 byrtunouerar 10
HUTpOrHdTAICBBIE, (TOCT 18188-72) DTUIILEIO30IbB 8
SIOKCU/IHBIE, AlleToH 7
MOYECBUHO-MECIIAMHUHO- BYTHHOBLIﬁ CIIUPT 15
opmanberuHbie, DTHIIOBBIH CIIUPT 10
MOJIOTKOBBIE Tonyon 50
AJKMTHO-aKpUJIOBBIE Yalt-ciupur 50
(dheMonbHBIC i Kcunon 50
Macinsnble 3Manu u PactBopurens PC-2 Vaiit-cnuput 70
OUTYMHBIC JIAKH ( MPTY 6-10-952-70) Kcumon 30
MenaMuHO-MOYEBUHO U PactBopurens PKb-1 Kcunon 50
¢denonodopmanbaeruaHbIe (TY 6-10-994-70) ByTUIOBBI-CIIUPT 50
KonnugecTBo BBIACIIAIOIIUXCA I1IApPpOB IIPHU IMTOKPACKE OIIPCACIIACTCA 110 (I)OpMy.TIe
FAmM
G 00’ r/a (5.1)

rae F-momaas okpammBaeMoii MOBEPXHOCTH B 4ac, Mr/4
A-pacxoj JTaKOKpaCOYHbIX MaTepualoB Ha | Mr OKpalinMBaeMoOil MOBEPXHOCTH,
/M,
M- coxepxkanue JeTyunx pacrsopurene B JIKM ,%
Hekoropsle 3HaueHus 4 1 M npuBeAeHbI B Tabnuie 5.5,

Tabnuna 5.5 Pacxon JIKM u BbIXOJ JIETYYHX PACTBOPUTENIEH TIPU MOKPACKE

JIKM Crioco6 mokpacku A, t/™° m, %
becuBeTHbIi1 asponak ITokpbITHE KUCTBIO 200 92
HutpommaxneBka, Hutponak | I[IOKpbITHE KHCTBIO 100-180 35-10
I{BeTHBIE a9POJIAKU U MU IToxpbITHE pacIbUIEHUEM 180 75
MacneHple Jaku | SYMaT| [TokpeITHE pacTbUIEHHEM 60-90 35

YacTs eTy4nx BBIICISICTCS TIPH MOKPACKE, a Ipyras MpH CyIIKe, (CM. TaOIHUILy
5.6).
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Oxpacka U3Jeuil KUCThIO, OKYHAHUEM WM PacCHbLIEHHUEM MOXET MPOUCXO-
JUTh B OKPAaCOYHBIX KaOMHaX, MPEACTaBISAIOIIMNX cOO0H MKa( ¢ OTKPBHITHIM POEMOM
Y YCTPOEHHBIM OTCOCOM BO3lyXa.

Tabnuna 5.6 BoiaeneHue 3arps3HAIONMX BEUIECTB NMPU HAHECEHUU JIaKOKpa-
COYHBIX TOKPBITUI

Aspo3zonu [Taper pacTBOpUTENS
C110c06 oxpacku (% ot mpouzBogurensHocTH | (% OT OOIIETO ComepKAHS

IIPU OKPACKe) PacTBOPUTEIIS B KPacKe)

IIpu okxpacke IIpu oxpacke | IIpu cymke

Pacnblienue
[THeBMaTHUECKOE 30 25 75
be3Boznyninoe 2,5 23 77
I'uapossIeKTpocTaTHYECKOe 1,0 25 75
[THeBMOD3JIEKTPUIECKOE 3,0 20 80
DJIEKTPOCTATUYECKOE 0,3 50 50
["opsiuee 2 22 78
DJIEKTPOOCAXKICHUE 0 10 90
OxyHanue - 28 72
Crpyiiablii 0611B - 35 65

IlokppITHE JIJAKOM B JJAKOHAJMBHBIX MAIIIHHAX

METAJINYECKUX U3IEITHI - 60 40
JIEPEBSHHBIX M3ICITHIA - 80 20

B stoMm ciyuae koaduiireHT 3¢p(HEKTUBHOCTH MECTHOTO OTCOCA MOXKET OBITh
90-97%.

B ciaydyae MHOTOKOMITOHEHTHBIX PacTBOpPUTENEH, HEOOXOIUMO OIPEACIIUTh
BBIICJICHUE KAKJIOTO M3 KOMIIOHEHTOB OT/AeNbHO. Eciiu B OJTHOM U TOM e MoMeliie-
HUU TIPOMCXOJIUT U CYIIIKA U OKpacka, TO BO3MOXKHO BBIJICJIEHHE Ta30B MIPU MepeMe-
IICHUE OKPAIEHHBIX MU3JIETUH OT MECTa OKPAacKU J0 MeCTa CYIIKH, KOTOpbie 000py-
JYIOTCSl TEXHOJOTHYECKUMU OTCOCaMH. B ATOM ciydae B XapaKTEpUCTUKE TEXIPO-
1ecca Mo JaHHBIM TEXHOJIOTA JIOJDKEH OBbITh YKa3zaH oOmmii K03 UIIMEeHT MpophiBa
BPEIHOCTEMN B BO3/1YX ITIOMEIICHUS

5.5 T'a3oBbIe/IeHHUs] TP PO3JIMBE MeTaJllIa B (hopMbl

B HeKOTOpbIX BapuaHTaX KypCOBBIX MPOEKTOB HEOOXOAMMO ONPEAEIUTh KOJIU-
YEeCTBO OKHMCH YIJIEpOJia, BBIACIAIONICHCS MpU po3IMBe MeTaiia B (POPMBbI Ha IUIAILY
WJIA HAa KOHBEWEDE.

[Ipu uThe Ha MJaIly HY>KHO 3HaTh

- CKOJIBKO METalljla 3aJIMBaeTcs B 4ac, (1/4);

- KAaKOM Macchl OTJIUBKH, (KT);

- KAKOM METaJUl: CTajlb WA YyT'yH.

Ecam metamn — uyryH, koandectBo CO onpeAenstoT no JaHHbBIM HOpM  A3-
489 npuBeaeHHBIM B TabuIEe 5.7.

[Tocnennue 1mudpsl MoOKa3pIBalOT oOIEee BpeMsl OCThIBaHUA (OpM, a Takke
MIOJIHOE KOJIMYECTBO OKHUCH YIJIEPO/1a, BBIACIIAIOIIEICS 3a Bce BpeMsl ocTbiBaHus. [Ipu
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3aJIMBKE CTaJIM B 3eMJIsIHbIE (DOPMBI MpUBEEHHBIE B Tabmauie 5.7 mokazarenu Bblje-
JICHUsI OKMCH yTiepoja Haj0 yMHOKaTh Ha 0,5.

Ta6nuna 5.7 Beiienenue okucH yriepo/aa Mpu po3JjiiBe MeTaslia

Bpewmst mpeGsI-
BAHIISL OTIHBOK B KonmuecTtBo okucu yriepona CO, /T ipu Macce OTIUBOK, KT
LIexe OT Hayaja
3QJTHBKH, MUH 10 20 30 50 100 | 200 [ 300 | 500 | 1000 | 2000
1 600 | 400 | 350 | 270 | 200 | 140 | 110 | 80 60 40
2 700 | 650 | 550 | 420 | 330 | 220 | 170 | 130 | 100 70
3 900 | 800 | 650 | 500 | 400 | 300 | 230 | 160 | 130 | 100
5 1100 | 900 | 800 | 650 | 530 | 400 | 300 | 200 | 170 | 140
10 1200 | 1100 | 1050 | 850 | 700 | 550 | 430 | 310 | 260 | 210
15 - 1200 | 1150 | 100 | 830 | 670 | 525 | 385 | 330 | 270
20 - - 1200 | 1050 | 910 | 750 | 600 | 450 | 380 | 320
25 - - - 1100 | 950 | 800 | 650 | 490 | 420 | 350
30 - - - - 100 | 850 [ 690 | 530 | 455 | 380
35 - - - - 1030 | 890 | 730 | 570 | 490 | 410
40 - - - - 1050 | 920 | 760 | 600 | 520 | 435
45 - - - - - 950 | 785 | 625 | 550 | 460
50 - - - - - 970 | 810 | 650 | 570 | 480
55 - - - - - 990 | 830 | 675 | 590 | 500
60 - - - - - 1000 | 850 | 700 | 610 | 520
70 - - - - - - 870 | 720 | 630 | 550
80 - - - - - - 890 | 740 | 650 | 575
90 - - - - - - 900 | 760 | 680 | 600
100 - - - - - - - 775 | 700 | 620
110 - - - - - - - 790 | 720 | 625
120 - - - - - - - 800 | 740 | 650
150 - - - - - - - - 750 | 680
180 - - - - - - - - - 700

[Ipu nuThe HA KOHBEHEpe HY>KHO 3HATh KPOME BBHIIIENEPECUNCICHHBIX JaHHBIX
BpeMsi (7) mpeObIBaHUS MeETallyla C MOMEHTA 3aJIUBKU B (POpMBI Ha 3aJIMBOYHOM
y4acTKe KOHBeWepa 0 MOMEHTa IMOCTYIUICHUS WX B OXJIAJUTEIbHBIA KOXKYX. 3Has
JUIMHY 3aJJMBOYHOTO ydyacTka KoHBedepa (|, M) m cKOpoOCTh IBMXKCHHS KOHBeHepa
(9=0.6, m/mun), onpenenstor 7 = |/.9 (Mun). Janee nmo Tabmawuie 5.7 onpeneisioT Ko-
auyectBo CO, BBIAENSIONICHCS 3a 3TO BpeMs OJHOW TOHHOW Metaima. Kpome Toro
HYKHO Y4€CTh, YTO 3JIMBOYHBIC yUAaCTKH OOOPYIYIOTCS MECTHBIMU OTCOCAMH THUIIA
naHeseil paBHOMEPHOTO BcachiBaHUs, KO3 PuiueHT 3¢h(HEeKTUBHOCTH KOTOPHIX pPaBEH
0,7. Ilocne pacyera ra3oBBIACIECHAN OT KaXKJI0M TEXHOJOTHYECKON OmNepaluu, onpe-
JEJSI0T CyMMapHOE KOJUYECTBO KaXI0I0 BPEIHOTO T'a3a, BHIJIEISIONIErOCs B LIEX.

Pacuer razo-u napossiieneHuit opopmisiercs Tadbnuuen S.1.
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6 PACUYET BJIAFO—HI;IJIEBI;II[EJIEHI/IfI
6.1 BiaroBbliesiIeHUsI C OTKPBITOM BOJHOW MOBEPXHOCTH

[Ipu Temneparype *KUIAKOCTH HIKE TEMIIEPaTyphl KUIEHUSI KOJIUYECTBO HCIHa-
pSIOIIEHCS BIary onpeessieTcs mo popmyiie:

W = B*(p1 — p2)

rie f — ko3 dHIHEHT BIarooOMeHa, Kr/(M 4);

P1, P2 — MapuuanbHOE AaBJICHUE BOJSHBIX MAapOB COOTBETCTBEHHO IMPHU MOJIHOM
HACBIIIEHUH TPU TeMIEpaType MOBEPXHOCTH KUIKOCTU U B OKPY’KAIOIIEM BO3IyXe
I1a;

F — mIomas HOBEPXHOCTH HCIIAPCHHS, M’

W — koJMuecTBO UCHapSIONICHCs BIaru, Kr/4.

JIJ1sl MpaKTUYECKUX pacYETOB MOYKHO TIPUHSTH

p= (a+0,174-9),

rjae ¢ — MOABMKHOCTD BO3yXa HAJl 3€PKAJIOM MCHIAPEHMsI, M/C; U BO3AyXa, TBUKY-
HIETOCs HaJl 3epKaJIOM HCIapeHusl, €CTECTBEHHO, pEeKOMEH IyeTcsl mpuHuMath ¢ = 0,3
+ 0,4, a 1715 BO3/ayxa, ABMXKYIIETOCS MPUHYIUTENbHO, 4= 0,6 M/c;

a — (akTop TPAaBUTALIMOHHOM MOJBUKHOCTH (Tabmuna 6.1).

735

F, (6.1)

p 6ap

Tabnuua 6.1 3Hadyenus gakropa a

Temmeparypa | 1o 30 | 40 50 60 70 |80 90 100
BOJIBI, oc
a 0,022 |0,028 | 0,033 | 0,037 0,041 0,040 |0,051

Ecim )uakocTh nepemMenaeTcs 3a CUeT JIBUKEHUSI MaTepraia Wik BCICICTBUE
JNIPYTUX TPUYHAH, TO TEMIEpPATypa €€ IMOBEPXHOCTU MPUHUMAETCA PABHOM CPEIHEHN
TeMrepaType KUJIKOCTH, a TUIOIIAIb UCTIApSHUS PUHUMAacCTCs OobIreit B 1,5 — 2 pa-
3a.

Ecnu ucnapenue npoucxoaut 0e3 MojBoJa TeIla K >KUJIKOCTH, BEJIMUMHA Pj
ONPEAEIAETCS TEMIEPATYPOU BO3AYyXa IO MOKPOMY TEPMOMETDPY.

IIpu ocThiBaHUM BOABI MPU U3BECTHBIX HAYAIBHOM 1o U KOHEUHOM Ly, TEMIIE-
paTypax (Tak, HapuMep, ONpeaesieTcs KOJIUUYEeCTBO BOJIbI, UCHIAPSIONICICS CO CMO-
YEHHOM MOBEPXHOCTH T10J1a), pacyeT BJIArOBBIACICHUS BEIETCS M0 popMyJie:

W =G, (s ~low) (6.2)
585-4,19
rae W — KoJIMuecTBO OCTBIBIIEH MJIM CTEKAIOIICH HAa MOJ BOABI, KI/4.

[Ipu Temmeparype MOBEPXHOCTHU BObI, OJIM3KON K TeMIepaType BO3Ayxa IO
MOKPOMY TEPMOMETPY, T.€. KOrJla BOAA JJIUTEIbHOE BpEMs HAXOAUTCA B COMPUKOC-
HOBEHHUHU C BO3JAYXOM U MCIIAPEHUE MPOUCXOAUT 3a CYET TEIJIa, OTHATOIO y BO3/1yXa,
BJIarOBBIACIICHHS.

W= (6+65) (t,-t,)F, (6.3)
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rae ty, — TeMIieparypa Bo3yxa 1o MOKpOMY TEPMOMETPY;
F — momanp MoBEpXHOCTU UCTIAPEHUS, M”.

[Ipy KuneHny BOABI KOJIMYECTBO UCIAPSIOMIEHCS BIATHA ONPEAEISAETC KOIUYe-
CTBOM Te€IUIa, 3aTPauruBac€MOro Ha MapooOpa3zoBaHUE, U OPHUEHTHPOBOYHO NMPUHUMA-
etcst 40-50 kr/(a-mP).

[Ipu vicnapeHnH ¢ MOBEPXHOCTH BOJHBIX PaCTBOPOB MUHEPAIBHBIX COJIEH IPH
KOHLIEHTpalMu PacTBOPOB 10 25% KOJMYECTBO HCHAPSIIOLIEHCS HKUAKOCTH MOKHO
OTIPENEHTH 1O (hopMyJIe

W = (0,000352 — 0,000786) (p1-p2) u F, (6.4)

rae Pi, P2 - NapUUAIBHOE AABJICHUE MApPOB KUAKOCTU MPH MOJTHOM HACBIIICHUH MPU
TEMIIEpaType MOBEPXHOCTH U B BO3[yXe MOMelIeHHs. [[ns yKa3aHHBIX pacTBOPOB
MOYHO TPHUHSTH P1 U Py KaK JJIsl BOASIHBIX PACTBOPOB;

[ — MOJIEKYJISIpHasi Macca BOABI.

[Ipn yCcTpOMCTBE IUIOTHBIX YKPBITUM WM KPBILIEK, HE UMEIOIMINUX OTCOCA BO3-
JTyXa, BJIAroBbIJICJICHUS] B TIOMEIICHUN MPUHUMAIOTCS 110 HAITMCAHHBIM BhIIIEe (hOpMYy-
JaM ¢ noHwxkaromuM kodpdunuerntom 0,1 — 0,3 (yUUTHIBAIOMINM MOBBIIIEHHOE Tap-
LMAJIbHOE JIaBJIEHUE BOASHOrO Mapa B BO3AyXe Mo YKpbITHEM). [Ipu Hanuuuu oTcoca
BO3/IyXa W3 YKPBITHUS BJIArOBBIACICHUS B IOMEUIEHUN PEKOMEHIYETCSl IPUHUMATh B
pa3mepe 15-20% npu pe3komM OTKpbIBAHWUU ABEPOK WIM JIIOKOB U 25-30% mipu uu-
CTOM OTKPBIBAaHUHU OT OOIIEro KOJMYECTBA BJIATH, BBIACISIOMICHUCS MO YKPBITHEM.
[TpopsIB Biaru B MOMEILIEHUSI U3-TI0]] 30HTOB, 3aBEC U OOPTOBBIX OTCOCOB ONPEEIIsI-
€TCSl aHAJIOTMYHO CKa3aHHOMY, HO TMOHWXAIOMUN KOA(P(GUIUEHT NPUHUMAETCS T10
rpaduky, npemioxeHHomy A.B.Ily3sipeBbiM (cM. pucyHok 3.1).

6.2. BiaaroBblejieHUs1 OT NPOYMX HCTOYHUKOB

Hcnapenusi ¢ BIaKHBIX MaTepUajIoB U Moy(haOprKaToB B MPOIECCE UX CYIIKH
OTIPEJIEIISIIOTCS OMBITHBIM ITyTEM BECOBBIM METOJIOM, T.€. ITyTEM HABEIIMBAHUS UX JI0
U TIOCJIC YCYIIKH, a MPU MPOSKTHPOBAHUY MPUHUMAIOTCS 10 TEXHOJIOTHYSCKUM JTaH-
HBIM.

BraroBwienenust ot grofell B 3aBUCUMOCTH OT OKPY’KAIOIIIETo BO3AyXa W WH-
TEHCUBHOCTH MPOBOAUMOM pabOThI onpenesatoTes no Gpopmyiie:

W=d -n, (6.5)
r7ie N — KOJMYECTBO JIFOIeH, HAXOIAIIUXCS B TTIOMEIICHUH;
d — KOJUYECTBO BJIArd, BBIACIAECMON OIHUM YEIIOBEKOM; OMPEACSACTCS 1O CIipa-
BOYHHUKAaM IMpoeKTupoBiuka [20],[32] u ApyruM UCTOYHUKAM.
KonudecTBo Biaru, ucnapsomencs OT MeTauioo0palaThIBAIONIUX CTaHKOB
npu paboTe SMyJIbCUEH, onpeenseTcs 1o Gopmyiie:

W =0,15N;, (6.6)
rae W — KomdecTBO MCTIapsIoIIecst Biaru, Kr/d;
N, — ycTaHOBOYHas MOIIHOCTb, KBT.
BnaroBeiaenenrss 0T XUMUYECKUX PEAKLUM, HAIPUMEDP IPOLECCOB TOPEHUS,
ONPEAEIAIOTCA M0 TAHHBIM 3TUX PEAKLHM, IIPHU STOM BbIJICIISIETCS BJIAru:
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MIpY C)KUTAHUU 1 xr anetunena- 0,7 kr;
1 xr OeH3HMHA - 1,4 kr;
BOJIOpOAA - 9,0 k;
JTAIIIOBCKOI'O Ta3a - 1,3 kr.

[TpopsIB mapa uepe3 HEeMIOTHOCTH MPOU3BOACTBEHHOTO 000PYI0OBaHUS U KOM-
MYHUKalUi MPU OPABUIBHOW MX 3KCIUTyaTallMMd CBOJUTCS K MHUHHUMYMY, KOTOPBIM
MO>KHO NpeHeOpeub. Ho B HEKOTOPBIX Ciydasx MPOpPHIB Mapa 4epe3 HEMIOTHOCTH CO-
€AMHEHUI oleHuBaeTcs B 3% OT KOJIMYECTBa MPOTEKAIOLIEro B JAHHOM 000py10Ba-
HUU U ONPEAEISAETCA 10 aHAJIOTUU C MOJYYEHHBIMU MIPU HATYpaJbHBIX 00CIIeI0BaHH-
AX.

Bnaronoctymuienuss Bo3qyxoMm 0OoJiee BIaKHBIM, YEM BO3AYX IOMEIICHUS,
HaIpUMep BO31yX, NOCTYHAIOUINM 3a cueT MHPUIbTPALHH,

W = Gy (dy - dy), (6.7)

rae Gy — KOJIMYECTBO BO3AYXa, IOCTYNUBILIErO 3a CYET MHQUIbTPALUH, KI/4;

d, , d, — BarocosepkaHiue COOTBETCTBEHHO BO3/lyXa HAPYKHOT'O U BHYTPEHHETO,
r/kr, onpenensemoe mo |-d auarpamMmme B 3aBUCHMOCTH OT PAaCUYETHBIX MapaMeTpoB
Hapy>KHOT'O U BHYTPEHHETO BO3yXa.

6.3 OnpeaejieHHe KOJMYECTBA BbIAeJAIONIEHCS MBLIH

Kaxk mpaBuno, neuisiiee o6opyaoBanue cHa0KaeTcsi MEeCTHBIMU OTCOCaMHM 3a-
KpPBITOTO THINA, KO3 GUIHEHT 3PGHEKTUBHOCTH ACHCTBHUSA KOTOPBIX IIPH HaJIJIekKaIen
ux skcrutyatanuu paBeH 100%. KoinuecTBO OTcachiBaecoro Bo3jyXxa TaKOBO, UTO
€ro JIOCTaTOYHO IS pa30aBIICHHUsS MPOPBIBAIOIIEIOCS KOJW4YecTBa MbUIH. [loaToMy
MPU IPOCKTUPOBAHUM BEHTWIALIMHU B 3TOM CIydae KOJIMYECTBO BBIACIISIONICHUCS MHLUIN
OTpeNeNATh HEeT He0OX0AUMOCTH. VICKITIoueHne CoCTaBIsieT MPOCKTUPOBAHUE BEHTH-
JSALMU CBAPOYHOI'O MPOU3BOJCTBA. lIpu paccesHHOM CBapke CBApOYHBIE a3PO30JIHU
BBIJICIISIFOTCSL B BO3/IyX MOJHOCTBIO, a TIPU CBAPKE HA CTAIIMOHAPHBIX MOCTaX, 000py-
JOBaHHBIX MECTHBIMH OTCOCAMH - 4acTH4HO (25-50%).
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7/ MECTHAS BBITSIOKHASI BEHTUWISALIUSA
7.1 BbIOOp THIIOBBIX MECTHBIX O0TCOCOB

MecTHasi BBITHKKA IpPEJHA3HAUYECHA [JIs YJIABIMBAHUS BPEIHOCTEW HEIO-
CPEACTBEHHO Y MECTa UX BBIJECIEHUS, HENOMYIUIEHUS PACIPOCTPAHECHHS] BPEIHOCTEN
10 BCEMY 00BEMY TIOMEIIICHUS B TIOJDKHA OBITh TaK YCTPOEHA, 9TOOBI Ha paboueM Me-
CT€ B 30HE JbIXaHMs pabOTAIOIIETO KOHIEHTPALUH BPEIHBIX Ta30B HE MPEBBIIIAIN
JIONTYCTUMBIX 3HAYEHUM.

[Ipon3BOAUTENIBHOCTh MECTHOM BEHTWIISLIMM ONPENENAeTCs] KOHKPETHBIMU
YCIIOBHSIMU Ha ITHX MECTax M HE 3aBHCHUT OT MPOU3BOAUTEILHOCTH 00ME0OMEHHON
BEHTWISIUUU. [TpOM3BOAUTENEHOCTD K€ 001Ie00MEHHOr0 NMPUTOKA U 0011e00MeH-
HOM BBITSIZKKHM ONPEENIIeTCs C YYETOM KOJMYECTBa BO3/yXa, MOJABAEMOTO MECT-
HBIM IIPUTOKOM U YAQISIEMOIO0 MECTHBIMU OTCOCAMM.

[ToaToMy pacuer BO3ayx0OOMEHa IieXa B IIEJIOM HaJI0 HaYyWHAThH C OIpejelie-
HUS IPOU3BOAUTEIBHOCTH MECTHOTO MPUTOKA U MECTHOM BBITSIKKHU.

ABTOpBI JAaHHOTO METOJMYECKOTO MOCOOUsI HE 3aJaBaliuCh IIEJIbI0 cOOpaTh B
HUX BCE CBEJICHHSI O MECTHBIX OTCOCaX M METOAMKH pacueTa MECTHON BEHTHIISLUU.
CryneHT B mpolecce KypcoBOTrO NPOESKTUPOBAHUS JOJKEH HAYYUTHCSI PYKOBOJCTBO-
BaThCSl HOPMATUBHBIMU JOKYMEHTAMH W MCIOJIb30BAaTh CIPABOYHUKU U HW3IAHHBIC
METOANYECKHUE ITOCOOHSI.

3amaya mocoOuii — MOMOYb CTYAEHTY MPHU BBIOOpPE PEIICHHUI MpPU MPOEKTUPO-
BaHUU MECTHOM BEHTUJISALIMM OPUEHTUPOBATHCA B MHOT0OOOpa3vM HCTOYHUKOB IO
TOMY BoIpocy. B koHIIe HacTosero nocodus npueeieH Ondmuorpaguyeckuii crm-
COK HamOoJiee TOCTYMHBIX ISl CTYJIEHTa UCTOYHUKOB, a B [Ipunoxxenun B mpusene-
HbI CBEJICHUSI O KOHCTPYKIIMM TUIMOBBIX MECTHBIX OTCOCOB HanbOoJiee 4acToO BCTpeya-
IOIINXCS B 33JJaHUH HA KypCOBOE POCKTUPOBAHUE BEHTHIISIIIMU 1IEXOB MAIIUHOCTPO-
UTEIbHBIX NPOU3BOCTB.

IIpu pacdyere MECTHOW BBITS)KHOW BEHTWISLMM IPOCKTUPOBILIUK JOJLKEH
ONPEICIIUTD:

= THIT MECTHOTO OTCOCA;

— KOHCTPYKTUBHBIE Pa3Mepbl MECTHOT'O OTCOCA;

— KOJIMYECTBO BO3/AYyXa, yAAISIEMOTO MECTHBIM OTCOCOM L /0 (M3/q).

[Tocnennee sBisieTcst HAMOOJIEE BAKHBIM Ha CTaAUM pa3pabOTKUA TEXHUYECKOTO
MPOEKTA.

Tun MecTHOTO 0TCOCa MOKET OBITh PEKOMEHJOBAH TEXHOJIOTaMHM, YKa3aH B 3a-
JaHUM Ha TMPOCKTUPOBAHHME WIM ONpPENeNEéH IO HOpMaM H  CHPaBOYHO-
UH()OPMAITMOHHBIM UCTOYHUKAM.

KonnuecTBo Bo3ayxa, 0TcachiBaeMOTo MeCTHBIMU oTcocamu (Lo, M3/C, MO-
’)KeT OBITh

- BBIOpaHO M0 HOPMaM B 3aBHCHUMOCTH OT TUIIAa U Mapku obopynoBaHus [8]-
[17];

— OTPEJENICHO MOAPOOHBIM PAcuy€ToOM, METOJMKA KOTOPOrOo MpPHUBEJCHA B
CIIpaBOYHUKAX M JPYTMX MCTOYHUKAX CHEUHAIBHOW JIUTEPATYPHl UM B HACTOSILIEM
Iocoouu;



47

- OTIPE/ICJICHO OPUEHTUPOBOYHO 10 ILIOIIaau mpoemoB (F, MZ), yepe3 KOTOphIe
IMPOUCXOAUT BCACBIBAHUEC BO3AYyXa U HOPMHUPYCEMOMY 3HAUCHHNIO CKOPOCTH BO3/1yXa B
sToM mpoéme (I, M/C)

L., = 3600-F-9,. (M*/u). (7.1)

ITo atoit hopmyne pacxon Bo3ayxa L, MOXKET OBITh ONMPEEICH MPAKTUIECKH
JUISl BCEX THIIOB MECTHBIX OTCOCOB. PacueTHasi CKOpOCTh B TPOEME OTCOCAa HOPMUPY-
€TCSl C YYETOM CTENEHU TOKCUYHOCTH BBIACIISIONIMXCA BPEIHBIX BEIIECTB, TEMIIEPA-
Typbl BPEIHBIX BEIIECTB, XapaKTepa TEXHOJIOTMYECKUX Olepaluil, 1 T.1.

[Ipu BBIMOTHEHUH KYpPCOBOTO MPOEKTa MOKHO BOCIOJIB30BaThCS PEKOMEHA-
IUsIMH y4eOHOTO nocobusi, papadoranHoro corpyanukamu MUCH [31]. DTu peko-
MEHJAUK NpecTaBieHbl B Tabnuile 7.1. [Ipu BbIMOTHEHUH BBITYCKHOM KBanu(puKa-
IIMOHHOW paboThl U PEaTbHOTO MPOEKTHUPOBAHUA 3HAYEHUS 9, cleAyeT MPUHUMATH
[0 HOpMAaTUBHBIM JOKyMeHTaM [8...17]. B Hopmax mo mpoextupoBanmuio [8...14]
OTOIUIEHUS] U BEHTWJISILMU PA3JIMYHOTO THIA LEXOB MMeeTcs Tabiuua «MecTHbIe OT-
COCBI», B KOTOPOM YKa3bIBA€TCS THI OTCOCA, €r0 MPOU3BOAUTENBHOCTS L, 1 HOpMa-
THUBHAs1 CKOPOCTbH 9,

HekoTophkle ClipaBOYHUKH U CIIEHHANIbHAS IUTepaTypa [22, 29 u np.] npuBoasT
naHHbIE ATHUX HOpM. Hanbosnee nonHo npeacTaBieHbl HOPMbI B CIIPAaBOYHOM MOCOOUHU
noJ1 pefakiueit 3imoouackoro b.M. [27]. B npuioxenusx b yaeoHoro nocoodus [37]
NPEICTABICHA B COKPAIIEHHOM BHUAE TaONMIBl «MECTHBIX OTCOCOB» HEKOTOPBIX
HopM cepur A3. B Ilpunoxxenuun B npencraBiieHbl KOHCTPYKIIMM HEKOTOPBIX THIIOB
OTCOCOB.

B KypcoBOM mpoeKTe CBEICHUSI 0 MECTHBIX OTCOCAX 3aHOCATCS B TaOnwiy 7.2.

B Tabnuie CTyIeHT NOKEH, 00s3aTeNbHO YKa3aTh, MO KAKOMY HCTOYHHUKY
MPUHATHI JAHHBIE TTI0 MECTHOM BBITSIKKE.

Hwxe npuBogsTCS yKa3aHUs WM METOAMKA PAacYETOB HEKOTOPHIX TUIIOB MECTHBIX
OTCOCOB, HanOoJIee MPUMEHSEMBIX B KypCOBBIX IPOEKTax. B HEKOTOPBIX CITydasix B JAHHOM
METOIMYECKOM NOCOOMHM yKa3aHUsI K pacyeTy OrpaHU4MBAOTCS JIMIIL MH(pOpMALUEH O JH-
Teparype, B KOTOPOU MPHUBEIEHA METOIMKA U JIaH IIPUMEDP PacyeTa.
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Ta6J'II/IIIa 7.1 PacueTHbpIe MUHHUMAJILHBIC CKOpPOCTH BO34yXad B OTKPBITOM IIPOC-
M€ MCCTHOI'O OTCOCa

CKopocThb
OGOP}’,I[{)BEIHHE H TCXHOJIOTHISCEHC MecTHBI 0TCO0 ,[[BH}KEI-FHH
OrepaLni BO3IY XA,
M/C
BreiTaamoi mkad ¢ pabo-
CTon md pyyvHOIH CBAPKH MeNKITX UM IpoeMoM S0 400 MM .5—0.7
H3ICTHI PelieTia B INIOCKOCTH CTOIA
¢ JHPBBIM CedeHHeM 0% 0.5
CTON WIH CTeHJ ¢ (PHKCHPOBaHHE- | [[aHEIE paBHOMEPHOTD 3.5
MH MECTAMH CBAPKH BCACBIPAHMA HaJ CTOIOM '
CBapKa B 3aKPEITEIX H IIOJY 3aKEI-
TBEIX [IPOCTPAHCTRAX BopoHxa ¢ mpHcocoM 0,5
[Teun ky=HEUHO-NPECCOBOTO MPOH2-
BOACTBA
HATpeBaTeIEHbIe KaMepHEIS JOHT-KOBIPeK 0.3
IICIEBEIE KoMOHHHPOBAHHEIA 30HT {,7
[Tpecc KpHPOUIITHLILH Fopd-
ST TAMITOBOHEBI YKpHITHE (3,5
IMEKTPOIIEYH COTIPOTHBICHHA B Ko3sbIpek Haf 3arpy 304HBIM
TepMIMEecKOM [MPOH3POICTRE O0TBEPCTHEM 0,6
Kamepr[ble MeH ¢ TasOBEIM HATPE-
BOM TEPMHYECKOIO IIPOHIBOICTRA KoMOHHHPOBAHHEDA 30HT 0.8
E;xnme SMEKTPONET AS0THPOBA- | foo o on ot oTc0e 665
FMEKTPOIIeYH ¢ KOHTPOIHPYEMOii JOHT-KO3BIpEK Haj pa3rpy-
cpeaoit 30UHBIM OTBEPCTHEM {),6
ArperaT LMAHHPOBAHIA TepMIe-
CKOT'O MPOH3BOACTRA OO0IIee VKPEITHE 1.3
MEKTPOPAHHDL
MIAXTHASI MAac/sTHas KoMBLEBoH 0TCocC 45
coNAHasA 3nekTpogHad CBC Kg,?gg:ﬁ OTCOC 0.:',.6
YxprITHE 0.8
coJAHAA THTensHad CBI P
BaHHEL:
0GE3 K HP HBMHA Boproroii oTcoc 3.3
NPOMBIBKHIIET OY LY 3.5
PO MAaCTHBHHA 5.3
Bannb 1 0aky 4,14 3aKankH B Macie |BopToBoH oTcoc HiIH oT 4 mo 10
YEKPEITHE 0,7
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. ) CKopocTh
O0opy I0BaHHE H TEXHOIOTHIECKHE .,
R— MecTHLIH 0TCOC ABHKEHIT
BO3IVYA, M/C

ManniHa MoeyHad YKpHITHE 0.8
CTeHJ aMMHAYHBIX $aTJIOHOB 3oHT (1,5
¥YcTaHoBKa:

THAPOTIOMHPOBAHIHS YKpBITHE 1

sakanoyHasg TBY KolbLeBoi oTcoc 3
Kamepa gapodectpyiiHag i gpode- ViprITHe 5
METHAA
OOopy JoRAHHE, BRLISTAIOIIEE LIL | YKpPEITHE 3-5
EK JUTA BAPKH CYNBPUTHOTD IETO- Tiady 0.7
Barpanka:

BBITYCK METANIIA 30HT 1
» InaKa » 1
[Teys qyroBas IUTABHIBHAL YKpHTHE
HumykipoHHasA neys 115 ITTaBKH Yo 15
CTAIIH
JanHBKa Ha KOHBeliepe [TaHenE PaBHOMEPHOTD 105
BCAchIBAHHA

OXIakAcHHE OTITHBOK YKpHITHE a0 4
BrIOHBKA pellieTKH YKpHITHE 3
BaHHEI H arperaTtsl FAdbBaHHUCCKO-
I'C IIPOM3BOICTEA:

NOJIOHEIE PACTROPEI (1,<30°C) [lomHele yEKpHITHA 0,7
HAIpeThIS To xe 1
(e pHPaHHe MeNKIx JeTale - 0,7
JIvreHHe 1
PacTropeHue KHCIOT, menovet,
cOoJet: :

- (0,7

XOJIOJHBIE PacTBOPHI (1, <30°C) 1
Harpersie »

KaaMipoBaHHe HAHHCTOE HWIH 1-15

cepebpeHiie ) IIxad ’

CBHHIICBAHHS 0,3—1).5
I paBnetue:

AZ0THOH KHCIOTOH 07-1

COITHOH KHCTOTOMH 0,5-0,7

XPOMHPOBaHIE 1-1.3

LMHKOBAHHE LHAHHCTOE 1-15
[ [afika CBHHLIOM HTH TPETHHKOM 0,5-07
JlaGopatopHele paloTH - 0,3-0.5
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Oxonyanue Tadauinl 7.1

CKopocTE
CHopy JOBAHHE H TeXHOIOTITHECKHE HKEHITT
Py MeCTHBI 0TCOC o ]
OTIEPALHH BO3IY XA,
M/C

OKpacka MHEBMATHUSCKHM paciibl-
JeHHeM TaKkoKpacouHbIX MaTepHa-
JOB:

COJEPKALTE CBHHLOBLIE COeIH- 1,3
HEHHI H APOMATHYECKHE YTIEPoI0-
POEI

He COJEpKaIEY CBHHIOBBLIX CO- |
¢IHHEHHI H apoMaTHYeCKHX YITIe-
BOJOPOJICE

COJIEPSRAIIIY JHH3OLHAHATEIL, 1,7
MOKCHAHBIE, IIOMHYPEeTAHOBBIE H
AKPHIATHBIE GO THHEHHS

Okpacka Ge3Bo3AVIIHEIM Paciibl-
JIeHHeM JAKOKPACOYHEIX MATepla-
JOB:

COJEPKALTE CBHHLOBLIE COeIH- 1.7
HEHHA WIH apOMATHUSCKHE VIJICBO-
JOPOIBL

HE COASPRKAIIMY CBHHIUOBRIX (O- 0,7
eqHHeHHH HIH APOMATHYECKHX ¥T-
JIEBOIOPOIOB
Okpacka 3MeKTPOPYUHEIM PacIblie- 0.4—0.5
HHEM ’ ’
JMEKTPOCTATHICCKAS OKpacka JTaKo-
KPACOYHEIMI MaTepHaIaMH: X

COACPRAIMMH KCHITON 0.8

He COAePKALIAMH KCIHION 0,6

{OkpacodHagKaMepa

A,

B Tabmuiry 7.2 3aHOCSTCS TaHHBIE O KOJMYECTBE OTCACHIBAEMOI'0 BO3IyXa Kak s
THIOBBIX MECTHBIX OTCOCOB, IPHHSTHIX 10 HOPMATHBHBIM JIOKyMEHTaM TaK U TIOyUYeHHbIC
pacuetHbIM myTeM. B kontie (rpada 7 TaGmuipl 7.2) yKa3bIBaeTCsl BEJIMYMHA CYMMApHOTO
pacxoza Bo3Iyxa MECTHOW BBITSDKKU. 3HAYECHUE ITOW BEIMUMHBI 3aHOCHUTCS B Tabmmiry «lc-
XOJTHBIC TAaHHBIE K pacyeTy Bo3myxoooMeHay (Tabmumia 4.1 TTpunokerue 4).
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Tabmmna 7.2 MectHble 0TCOCHI

Texnonornyeckoe obopynoBaHHe MecTHBIE OTCOCHI
KonuuecTro
Haumenosanue Tun Kosppuumerr Bo3Iyxa Ccbiika Ha
Ios. Konuuectso, 3¢pEKTHBHOCTH | OTCACBIBAEMOTO | Lyo o,
TEXHOMOTHYECKOT () MECTHOrO 3 HOPMATHBHYEY
M0 TUIaHY n, WIT MEeCTHOrO OT eIHHHLBI M/
obopymoBanus oTCOoCa THTEPATYpy
oTcoca obopynoeanus
Lo, M
1 2 3 4 5 6 7 8
3
CyMMapHas MpOU3BOIUTEIHFHOCTh MECTHBIX OTCOCOB X Ly = M /4

7.2 BoITsizKHBIEe IKA(bI

BoiTskHOM 1mIKad sBIsSETCS MECTHBIM OTCOCOM 3aKpBITOTO THIMA, Hanbosee
3P PEKTUBHO (¢, > 90%) ynansaiomuM BpeJHbIE BEIECTBA HEMOCPEICTBEHHO Ha Me-
cTe ux BelaeneHus. [loaToMy nenecooOpazHo NPUMEHSTh ITOT BUA MECTHOIO OTCOCA,
TaK KaK 3TO MPUBOAMUT K YMEHBIIECHHUIO MOTPEOHOTr0 BO3AyX000MEHa 11€Xa B LIEJIOM U
COOTBETCTBEHHO CHMKAET CTEIEHb 3aTPAT CPEJCTB HA YCTPOMCTBO BEHTHIIALIMH 1I€XA.
OpaHako TEXHOJOTUYECKUMN MPOIIECC HE BCET/Ia MO3BOJIET Pa3MECTUTh 000PYJOBaHUE
WIN Ty WK UHYIO TEXHOJOTHYECKYIO ONepalyio B mKad. BeITsykHbIE MIKapbl MOTYT
OBITh Pa3IMYHBIX KOHCTpYKIMH. HekoTopblie W3 HUX moka3aHbl Ha pucyHke 7 — VII
[26] u pucyHke 4.2 [22].

OOBeMHBII pacxo] BO3yXa, ylaaseMoro u3 mkadga, 3aBUCUT OT pa3MepoB pa-
Oodero npoema, CKOpOCTH B pabodyeM IMpoemMe, a TaK K€ OT HAJIM4YUs MCTOYHHKOB
TeIuIoBbIAeeHUH B mKady. Pazmep pabouero npoema J0JKeH OBITh 331aH TEXHOJIO-
ramu WIN MPUHSAT JJI TUTIOBOM KaOuHBI (11kada) mo ansoomy [16].

MuHnumanbHas CKOpPOCTh B NMpoéMax IMKa(oB, U3 YCIOBHUS HEBO3MOXKHOCTHU
BBIOMBAHUS 3arpsA3HEHUN yepe3 pabounii mpoéM, MOXKET ObITh MPUHATA MO TadIUIAM
[21], [22], [24], [26], [30], a Tak e mo Tabmuie 4.3 [37] (mo manusiM [24], [30]).

Ilpu omcymcmeuu ucmounuxoe menia 6 wikagy pacxoll BO3AyXa MOXKHO
ornpeaenuTh o dpopmyiie (7.1).

Ilpu nanuuuu ucmounuxo8 menia 6 wkagy, NPOU3BOIUTEIBHOCTh MECTHOTO
orcoca (L,,) onpenensiercs o hopMmyiie:

L, =114-3h-Q-F?, M (7.2)

rie h — BeIcOTa OTKPBITOTO MpoéMa, M;
Q — reruioBBIIENIEHUS B IIKay, BT.;
F — m1omas OTKPBITOro IpoeMa, M-,
HailinenHoe KOMMYECTBO BO3IyXa CIEIYEeT CPAaBHUTH C PACXOIOM, TOTPEOHBIM
JUTsl 0OecriedeHUsT MUHUMAJIBHO IOMyCTUMOM ckopocTH (Tabnuna 7.3) B mpoeme. s
JaNbHEUIINX pacdy€ToOB CIeAyeT MPUHATH OoJblliee 3HAaYeHHE (IPUMEp pacdera JaH B
[22] cTp.84-85 m.4.2 [37]).
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Tabnuma 7.3 MecTHbIE OTCOCHI 3aKPBITOTO THIIA

O6opynoBaHue u MunumansHas
Bergensromuecs
TEXHOJIOTHYECKHE Bun yxpeiTus BpeHOCTH pacyeTHasi CKOpOCTh
oreparyu 9, M/cek
[TnaBka u _po3nOHB Tkadh, Koxyx Adp030Ib CBUHIIA U 15-1.7
cBuHIa, t=400°C OKHCJIOB
T'aneBaHnMYECKOE .
To xe DTOPUCTHIN BOIOPOT 1.5
CBUHIICBaHHE
Konupoanue « A5pO30115 OKHCIIOB 1.2-15
MeTajia
ITaifka CBUHIIOM WIIH [lIxad, BUTpHHHOE A»npo30JTb CBUHIIA U 0708
crutasamu 110C YKPBITHE, KO3BIPEK JbIM o
[Naiika Ge3 cBUHIA To xe Adpo30.Ib METaLIA 1 0.4-0.5
JbIM
Pabota c pacrmiasien-
HBIM CBHHLIOM TIPY WH- kad, KoxKyX, BUT- Abdp030I1b CBUHIIA U 295
TEHCUBHOM JABMXCHUU PHHHOE YKPBITHE OKHCJIOB
B YKPBITHH
PaGotsI ¢ pryThHIO:
bes narpesa kad, koxyx [Taps! pryTH 0.8-1
C HarpeBoM To xe To xe 1.1-1.3
IIpu UHTEHCUBHOM « « 15
JIBIDKCHUH
Jlaboparopubie u o- | IIkad, koxyx, pazdop- | ['a3bl u maps! npu no1y-
Jy3aBOJICKUE YCTaHOB- HOE YKPBITHE CTUMOW KOHLIEHTPALIUH:
KU 10 10 mr/nm® 0.5
To xe To xe 10 1 mr/m® 0.7-1
« « Hiwke | Mr/m° 1.2-15
PaboTs! ¢ amoKCHIHBI-
MU CMOJIAMHU:
bes Harpesa Ikad, koxyx ONUXJIOPTUIIPHH, TTAPEI 1
JU(EHNIION NpoTnaHa
C HarpeBom To xe To xe 1.5
IIpu coBmMecTHOM
HAJIMYUU [BIINA « To ke, ¥ IbUIL 1.5-3
Onepatnu ¢ 0cobo HIxad, koxyx, OOKC ¢ PannoaktuBHbIE Bele-
BPEIHBIMH BEIIECTBA- N - 2-3
i (hopramepoii CTBa, Oepuuid
OneKxTpocBapka Me- Hkad, koxyx OxHCIIBI METAIUIOB,
KHX JieTanel (37eKTpo- rassl, IbUIb 0.7-0.75
ae1 YOHU, OMM-5)
To xe, anekTpomamMu To xe To xe 0.8-0.9
IM-7
Pyunas pabora c BbI- BurpunHoe ykpbeiTue, | Ilapel v rassl npu gomy-
JieJIeHHEeM T1apoB U ra- KO3BIPEK CTHMOW KOHIIEHTPAIINH:
30B 10 10 mr/m® 0.6-0.8
To xe To xe To xe mo 1 mr/m® 1-1.3
3akanka ¥ OTITyCK B kad, koxyx ITapel Mmacia 1 IpoayK- 0.5
MAacJISTHOW BaHHE TBI PA3JIOKECHUS
3akasika B CEIUTPOBOI Hkad, koxyx ABpO30JIb CENUTPHI 05

Banue mpu t=700°C
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ObopynoBanue u MunnMansHast
Beipensronecs
TEXHOJIOTHUECKHUE Bun yxpeiTus BpETHOCTH pacdeTHasi CKOpOCTb
onepaiuu 9, M/cex
3akanka B COJITHOM To xe A»npo3oib conmn 0.5
BaHHE IIpU
t=800-900°C
unanupoBanue npu « [{nanucTele coequHe- 1.5
t=700°C HUS
Huanucteie mokpeitust | [lkad, koxkyx, KO3bI- ITapsl cHHAITEHO# KHC- 1.5
(MeqHEeHUE, TUHKOBA- pex JIOTHI
HHE, KaAMHUPOBaHHE)
TpaeiieHue B CONSIHOM To xe XJI0pUCTHIH BOJOPO/I, 0.7-1.2
Y a30THOH KHCIIOTE OKHCIIBI 230Ta
TpaBneHue B cepHOit Hkad, koxyx TyMaH cepHOM KHCTIOTHI 0.6-0.9
KHUCJIOTE Tpu t=15-
60°C
XpoMupoBaHue To xe XPpOMOBBII aHTUIPHU]] 1.5
ONEeKTPONIUTHIECKOE « Tyman memnoyeit 0.8-1
00e3KHpPHBaHUEC
[IpombiBKa B OeH3MHE xad, BuTpuHHOE [Tapsr 6en3nHA 0.5-0.6
YKPBITHE, KO3BIPEK
To e, xJmopupoBaH- To xe [Tapsr x10pUpPOBaHHBIX 0.5-0.8
HBIE YTIIEBOAOPOJIBI YIJIEBOIOPOJIOB
[InaBka u po3nuB
[IBETHBIX METAJUIOB:
Luuk, amoMuHUR « ABp030JIb OKUCIIOB ME- 0.7-0.9
TaJJIOB
Kammuii, Temmyp « To xe 1.2-15
Amnmapatypa ¢ uHTeH- | Koxyx camoro anmmapa- | ["a3sl u mapsl pu J1o1y-
CUBHBIM BBIJIEJICHUEM | Ta, pa300pHOE YKPBITHE | CTUMOM KOHIIEHTPAIHH:
ra3oB U MapoB 1o 10 mr/m® 0.7-1
To xe To xe 10 1 mr/m® 1.2-15
Oxpacka KuCTeBast WiIH HIxad, BuTprHHOE [Tapsr kepocuHa, yanT- 0.5
OKYHaHHEM YKPBITHE, KO3BIPEK CIIMPUTA, CKUIUIapa
To xe To xe [Taps! kcuona, Tomyo- 0.7-0.8
j1a, OeH3071a
DneKTpocTaThuyecKas Kabuna ¢ mpoemamu [Tapsr kepocuHa, yanT- 0.7-0.8
OKpacka CIIMPUTA, CKUIUIapa
To xe To xe [Tape! kcunona, Tomyo-
n1a, 6en3ona 1-1.2
[TyneBepu3arionHas Kabuna [Tapsr kepocuHa, yanT- 1-1.2
OKpacka CIMpPHTA, CKHITUIapa
To xe [Taps! kcunona, Tomyo-
To xe j1a, OeH307a 1.2-15

OmpeneneHre MPOU3BOAUTEIHHOCTH MECTHOTO OTCOCAa OT Ky3HEUHOTO TOpHAa,
CITy’)KaIllero Ui pa3orpeBa JeTajliei mepell KOBKOM, B MPaKTHKE MPOCKTHPOBAHUS,
OCYIIECTBIIETCS 1O rpaduKam, KOTOPBIC MPEICTABICHBI B aTbOOMaX MECTHBIX OTCO-
coB OB-02-100 [15] u B AIITMO [16] u B IIpunoxenuun B [37]. [Ipumep pacuera
npusezicH B [22] c¢1p.90 u B 14.2.2 [37].
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7.3 30HTBI-KO3bIPbKH, KOMOMHUPOBAHHbIE 30HTHI
7.3.1 Tunbl 30HTOB-KO3bIPbKOB

30HTBI-KO3BIPbKH - CaMbIil PACIIPOCTPAHEHHBIN BUJI MECTHOT'O OTCOCA B TEPMH-
YECKHX U Ky3HEYHO-IIPECCOBBIX I€XaX, HO MOTYT UMETh IPUMEHEHUE U B JPYTHUX IIE-
Xax, IJIe €CTh KAMEPHBIE MTEYU WJIU CYIIHIIA.

30HTBI-KO3BIPbKU YCTPAUBAIOTCS Y 3aTPY30UHBIX OTBEPCTUM MEUEH, B KOTOPHIX
CKUTaeTCs TBEPIOE U Ma3yTHOE TOIIMBO. 30HTAMU-KO3bIPbKaMU MOTYT HE 000pyI0-
BaThCS MI€4M, padoTarole Ha IPUPOJHOM ra3e Mmpu MajioM YHCIie TIeUed B moMellie-
HUU U HEOOJIBIIIOM PACXOJIE Ta3a, a TAKXKE MEYH C BHIKATHBIM MOJIOM WJIU ME€YU, KOTO-
pBIE PEAKO 3arpyxaroTcsl (Hanpumep, Ipu TOMICHUU YyTyHa, MPOJAOIKAIOIIEMCS He-
CKOJIbKO CyTOK). IIpeaHa3HaueHbl 30HTHI-KO3BIPbKM HAJ 3arpy30UHBIMHU JIBEPKAMHU
neyei NI ylaBiIMBaHUS M OTBOJA B aTMOC(epy MPOAYKTOB FOPEHHUS B CMECH C BO3-
JyXOM TIOMEIIIeHUsI, OCOOCHHO B T€X CIIydasiX, KOT/Ia IBepKa OTKPhITa

KamepHeble ayiekTponedu JjIsl OTITyCKa IMOCJE 3aKajdkh CHa0XaloTCs 30HTaMHU-
KO3BbIpbKaMH JJIsI OTBOJA MApOB U MPOJIYKTOB pa3yioxkeHus Maces. CoriacHO HopMam
[10, 11, 12] 30HTaMu Haja 3arpy304HBIMU JIBEpKaAMU CHA0XKAIOTCS KaMEpHBIE MEYH C
ra3oBbIM HarpeBoM, reuu corpotusieHus CH3, TolKkaTenbHbIE AIEKTPONICYH.

30HTBI-KO3BIPHKUA MOTYT OBITh JIBYX THUIIOB: 30HTHI-KO3bIPHKU HAJl IBEPKAMU Ta-

KHUX M€YeH, B KOTOPHIX MPOTYKTHI CTOPAHUS OTBOASATCS B OOpOBa U JBIMOBYIO TPYOY,
a 30HTHI YJIABJIUBAIOT NPOYKThl CTOPAaHMS, BRIOMBAIOIINECS U3 OTBEPCTUH M€Y MO
BO3JICHCTBHEM M30BITOYHOTO JaBJICHUS B Hel (pucyHOK 7.1a). Eciin oTCyTCTBYIOT Ta-
30X0/1bl, JUIs1 OTBOJIA MPOJAYKTOB CrOPAHUS B ILIMOBYIO TPYOY, TO UX OTBOJST Uepes
CIIeLUAJIbHBIC TBIMOOTBOISIIIIEE OTBEPCTUE B cBOjie neun (puc.7.1 0). Takum oOpazom
MO/ 30HT MOCTYNAlOT BCE MPOYKThI CTOPAHUS, @ HE TOJIBKO T€, KOTOpPbIE TPOPHIBa-
IOTCS Uepe3 3arpy304Hbie OTBEPCTUS. Takne 30HThI-KO3bIPEKU IPUHATO HA3bIBATh
KOMOUHUDOBAHHBIMU 30HMAMU.

=

RE
777,

e

HewrpanbHas ' He#tpanbHasn
NAocKoCTb ! NNOCKOCTb

P

a — 30HT-KO3BIPCK; 8 — KOM6PIHPIpOB3.HHLII>i 30HT.

Pucynok 7.1. 30HTHI y HarpeBaTeIbHBIX MEeUeH:
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Ha pucynke 7.1, rae gaHbl cXxeMbl 000OUX TUIIOB 30HTOB OTMEYEHO BO3MOYKHOE
MOJIO’KEHHE HEUTPaAbHOW TJIOCKOCTH (HEUTpaJIbHOW 30HBI — H.3) — IUIOCKOCTH, TJIE
pa3HOCTh JABJICHMI ra30B B IIEUYM U BO3yXE B OMEIIECHUH 11eXa paBHa Hyt0 AP = 0.
Bermie H.3 AP; > 0 1 yepe3 BEpXHIOK 4acTh MpoeMa BBICOTOH Ny (OT H.3 0 BepxHEH
KPOMKH MPOEeMa) rasbl U3 MeUr NocTymnarT B nomenienue. Huwke H.3 4P, < 0 u uepes
HIDKHIOIO YacTh IIPOeMa BBICOTOH N, (OT YpOBHS MO/1a 1Me4H 0 H.3) BO3AYX U3 IMOMeE-
IICHUS POHUKAET B MEYb.

OOBIYHO JJIs1 IPEIOTBPALICHUS MMOCTYIUJICHUS BO3AyXa B ME€Yb U MOBBIIICHUS
CTEIICHH OKHUCJICHHSI HAarpeBaeMOW CTalM Ha IMOJYy IEYd MOIAEP>KUBACTCS PaBHBIM
Hymo AP, = 0. B 3ToM city4yae, OT HUKHEN 10 BEpXHEH KPOMKH 3arpy304HOrO OTBEP-
CTHSI BO3HUKAET U30BITOYHOE JaBiieHue B neuu 4AP; > 0, moj 1edcTBUEM ero rasbl u3
neuu (P OTKPBITOM JBEpKE) BEIOMBAIOTCS 10 BCel BhIcOTe h pabouero mpoéma.

Pacuem 30nmo6-ko3blpbk06 3aKIIOYAETCS B OINPENEICHUH Pa3MEPOB 30HTA
(Bbuteta | v mmMpuHbI 30HTa D) M KONMMYecTBa oTcackiBaeMoro Bo3ayxa (L)

MeTonuku pacuera HECKOJIbKO OTJIMYAIOLIMECS IPYTr OT Apyra IpHUBEACHBI BO
MHOTHX MOcoOMsX W crnpaBounukax [20], [21], [26]. LlenecooOpa3Ho B KypCOBOM
MIPOEKTE HCMOJIb30BATh METOAMKY, XOPOIIO OTPAXKAOIIYI0 3aBUCUMOCTh KOHCTPYK-
MM OTCOCOB OT 3aKOHOMEPHOCTH Pa3BUTHUSl CTPYH PACHpOCTPaHEHUs BPEIHOCTEH
[22]. Tak, BbUIET 30HTa-KO3bIpbKa JIOJDKEH COOTBETCTBOBATH pa3MepaM BhIOMBAIO-
HIeICs CTPyH C YYETOM €€ HCKPHUBJIEHHUS MOJ JEHCTBUEM IPABUTALMOHHBIX CHII, a
pacxo]l ra30BO3IyIIHONM CMECH BO BXOJIHOM CEUEHUHU 30HTA — 3aKOHOMEPHOCTSIM pas3-
BUTHSI KOHBEKTUBHOM CTPYH.

Hcxoonvbimu danHbiMu K pacuemy A6IA0MCA.

- pa3Mepsl 3arpy3ounoro orsepctus (h x b), m;

- TeMIiepaTypa BHyTpH meun, t,, °C;

- U30BITOYHOE JAaBJICHHE M0 oAy TeuH, Po;

- B ciydae paboThl 1eYr Ha TOIUTMBE — PAacXoj TOIUIMBA, B Kr/4 u ero teruio-
TBOPHAs CIIOCOOHOCTEL Q7 , KJDK/KT;

- BBICOTa pa3MeIICHHs] MPUEMHOTO CEYECHHS 30HTa OTHOCHUTEIHHO BEpPXHEH
KPOMKH IpoeMa (¥, M), IPH 3TOM ClieAyeT UMETh BBUAY, YTO BBICOTA pa3MEILECHUS
30HTa BBIOMPAETCS U3 yCIOBUS yI00CTBA OOCITYKUBAHUS TIEYH U MMOATOMY MPUEMHOE
CEUEHHUE 30HTa MOXKET OBbITh KaK Ha ypOBHE BEpXHEW KPOMKHU MPOEMa, TaK U BBILIE
ero;

- €CTECTBEHHAs WM OCYILECTBIsIeMasi C TOMOIIbIO BEHTUIISITOPA BBITSKKA BO3-
JyXxa OT 30HTA.

[Tocnennee HamO 3HATH, TAK KaK TEMIIEpaTypa ra30Bo3aAyIIHON cMmecH (i) 1o
30HTOM JIOJDKHA OBITH TIPH ecTecTBeHHOiT Tsre He 6omnee 300°C u ne Boime 80°C (co-
rinacHo 'OCT 5976-73) npu MeXaHUYECKON BBITSIKKE.

MeTtoauka pacuera 30HTOB-KO3BIPHKOB 1 KOMOMHUPOBAHHBIX 30HTOB MIPUBE/ICHA B
n.7.3.2. Tlpu pacdere 30HTOB-KO3BIPHKOB K DJIEKTpOIIeYaM, CIEAyeT YUUThIBATh YKa-
3aHus 11.7.3.4.

[TocnenoBaTenbHOCT pacueTa pacxojia Bo3IyXa, OTCACBIBAEMOTO Yepe3 30HTHI,

— o0ecrieueHre HOPMaTUBHOTO 3HAUYEHHS CKOPOCTH BO3AyXa B MPUEMHOM
CEUEHUU 30HTA;
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— oOecrieyeHne HOPMATHUBHOM TeMIepaTypbl ra30BO3IYIIHOW CMECH IOJ

30HTOM, MPUBEICHBI JI 30HTOB-KO3BIPHKOB B 11.7.3.3, 2 KOMOMHUPOBAHHBIX 30HTOB
Bn.7.3.4.

7.3.2 PacueT pa3MepoB 30HTA-KO3bIPbKAa 1 KOMOMHUPOBAHHOI0 30HTA

[TocnenoBaTenbHOCTD pacyeTa cieayromas [22].
1. Cpennsist CKOPOCTh BEIOUBAIOIIUXCS U3 pabouero npoema mneuu (9., m/c)

9= 4 zﬁp (7.3),
AP=Py+ 9,81 /2 - (p,, — py) (7.4)

rie 4P — n30bITOYHOE AaBJICHUE B IIEUH, 110 OCH CTpyH, [1a;

Py — n30bITOYHOE JaBieHHE Ha MOy meuH, [la; ecnmu OHO HEM3BECTHO, TO MPH-
HUMAETCs paBHBIM HYJIIO;

Pps » Pr - ITIOTHOCTh BO3[yXa B pabouell 30HE U ra30B, BBIXOIAINUX U3 II€YH,
Kr/M3;

= 353/ (273 +t,,); pr=353/(273 + 1),

ths th - TeMHepaTypa BO3]lyXa paboyell 30Hbl U BHYTPH MEUH, °c;

[ — KO3ppuuueHT pacxoa, A 3arpy304HOTO OTBEPCTUS MOXKHO MPUHATH [ =
0,65.

2. DKBUBAJICHTHBI TI0 IUIOMIAH AUaMeTp pabouero mpoema (g, M)

doe = 1,13 \/ fo

2
rae f, - momans paGoyero npoema neun, m°.

3.YcioBHBIA KpUTEpUd ApXUMENa, XapaKTEPU3YIOIHNN BBIXOASAUIYIO U3 NEYU
CTPYIO

9’81d3KB T[‘_Tp3 _ 9’81d3KB tn_tp3
- 2 - 2
7 Tps 9F  273+tp;

rae Ty, Tr — abconroTHeIe TEMIIEPATYpHI I'a30B M BO3yXa pabouei 30151, K.

4. PaccTostHue (X, M) Ha KOTOPOM MCKPUBJIEHHAs MOJ ACHCTBUEM TI'paBUTALIU-
OHHBIX CHJI OCh CTPYH JIOCTUTHET BCACBHIBAIOIIETO OTBEPCTHUS 30HTA.

Ar (7.5)

x = 1/ hym2d2,/0,63Ar (7.6)
rae M, N — k03GHUITUEHTB U3MEHCHHSI CKOPOCTH U TEMIIEPaTyphbl B CTPyE, 3HAUCHUS
KOTOPBIX MPH OTHOIICHUH BBICOTHI 3aIPy30YHOTO OTBEPCTHS K €r0 MIUPUHE B MpeJie-
aax n/b=0,5 ... 1 npuaMMaroTCs paBHBIME M =5, N = 4,2,

5. lnameTtp ctpyu Ha paccrostaun X ipu 0,5 <h/b <2

Oy = Oy + 0,44x. (7.7.)

6. MUHUMAJIBHBIH BBUIET (IJIMHA) 30HTA OT 3arpy304HOro npoema |,, M
l,=x+0,5d,,, (7.8)
7. lllupuna 3ouTa (b, M) mpuarMaercs Ha 150 ... 200 MM OoOJIbIIE IUPHHBI 3a-
IPY304YHOT'O OTBEPCTHSI

b, = b + (150 ... 200). (7.9)
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[Ipumep pacuera npuBeeH B [22].
7.3.3 PacuyeT pacxoja Bo31yXa 30HTA-K03bIpbKa

Pacuér pacxona Bo3ayxa, MOCTYIAIOIIETO IO 30HT-KO3BIPEK U3 TOMEIICHUS
1exa, onpeieNIIeTCs B CIASAYIOIIEH MOCae0BaTEIbHOCTH:

1. Pacxon 2a306, BRIXOMSIIKX O] 30HT U3 padouero mpoéma neun (L, M/c u
G,, Kr/c) onpeaensarcs 1mo Gopmysam:

L.=f,- 4 u G.=L; pr, (7.10)
rjae f,- Tiomaab npoéma, 4epe3 KOTOPYIO ra3bl U3 MeYH MOCTYHalT B IeX, M; MpU
AP, =0 f,=h-b,.

2. Pacxon 6030yxa, TIOCTYMAIOMIETO IO/ 30HT U3 MOMEIICHHUS, JOKEH OBITh
TaKOBBIM, YTOOBI B IPHUEMHOM CEYCHHH 30HTA 00ECTICUNBAIACh CKOPOCTh BO3yXa HE
MEHEee HOPMATUBHOM BEJIMYUHBI, I, TOTJA

LMO > 19H’f3, f3 = b3‘|, (711)
rae Ly, — pacxosa Bo3ayxa B MPpUEMHOM CEUEHUU 30HTa, M/C;
f3— momanbs NPUEMHOTO CEYEHHUS 30HTA-KO3PbKA;
¢, — 3HaUEHUE CKOPOCTH BO BXOJHOM CEYEHUU 30HTA B COOTBETCTBUU C HOpMa-
TUBHBIMH JoKyMeHTamu, [10,11, A3-190], m/c;

3. Pacxon Bo3ayxa (moAMENIMBA€MOro K ra3amM medyu) 00eCreunBaroii CHU-
YKEHHUE TeMIepaTypbl ra30BO3IYIITHON CMECH J0 MPUEMIIEMOUN BEIUYHMHBI, ONIPEACIIsi-
eTcsl U3 OAJIAHCOBOTO ypaBHEHUSI TEIUIOCOAEPKaHUM, KOTOpoe (IIPU yCIOBUU PaBEH-
CTBa yJEJbHBIX TEIUIOEMKOCTEH BO3JyXa paboueil 30HbI U Ta30BO3/YIIHON CMECH,
MOCTYTIAOIIEH MO/ 30HT) 3aUChIBACTCS B BUJIE:

GF.tH + GMO-tp3 = (GF + GMO).tCM = GCM-tCMl
OTKyJa
tl'l _tCM

GMO = Grﬁ ) LMO = GMO/pp3s (712)

L
rne G,, G,, — MaccoBbIe pacxobl COOTBETCTBEHHO Ta30B M3 MEUYM U BO3IyXa U3 IO-
MEIEHUS, TIOCTYTAONINX MO 30HT, KI/C;
tm t, ton — TEMIEpaTypa ra3oBO3IYLIHONW Cpelbl COOTBETCTBEHHO B IIE€YH, B pa-

Ooueii 30HE MOMEIEHUS M Ta30BO3IYIIHOM CMECH BO BXOJHOM CeueHHH 30HTa, “C;

Temnepatypa ra3oB 3a7a€TCsi TEXHOJIOTHYECKUMU YCIIOBUSIMH, a TEMIIepaTypa
CMECH TPUHUMAETCS B 3aBUCUMOCTH OPTaHU3AIUU PAOOTHI BHITSKHON CHCTEMBI:

- IpU €CTECTBEHHOM BEITKKE f, = 300 — 400 °C;

- TIPU BBITSHKKE BEHTUJISITOPOM C KIMHOPEMEHHOW Tiepenadei mpuHUMaroT g,
=120- 130 °C;

- TIPY BBITSDKKE BEHTUJISITOPAMU C KPEIJICHUEM KoJieca BEHTHIIATOPA Ha OJTHOM
OCH C DIICKTPOBUTaTENEM IpuHUMaror t,, < 80 °C;

4. 3a pacuéTHOE 3HAUYCHHE pacxoja BO3IyXa, YAAIIEMOTO U3 MTOMEIICHHUS 30H-
TOM-KO3BIPKOM IPHHUMAETCS HanOounblree 3HaueHne Ly, (M>/4), KOTOpoe 3armchi-
BaeTcs B Ta0IUILy 7.2.
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7.3.4 PacyeT pacxoja Bo31yxXa KOMOMHHUPOBAHHOTO 30HTA

[Tpu yctpoiicTBe KOMOMHUPOBAHHOTO 30HTA TPeOYyeTCs ONPEAENIUTh KOJIUYe-
CTBO BO3/yXa, HEOOXOJUMOTO Ul CO3/IaHusl JOIYyCTUMOTrO 3HaueHus t., MpH ycio-
BUU, YTO IO/ 30HT MOCTYMAIOT BCE MPOIYKTHI CTOPAHUS, @ HE TOJBKO BBIPHIBAIOIIIKEC-
Csl 4epe3 OTKPBIThIA pabOYnil IPOEM.

1. KonmmuecTBo Temia, MOCTYMAIOIIEro Mo 30HT ¢ MPOoayKTamu cropanust Q,,,

QMO= Qn_QM_Qp3: BT QI-II) n_QM_Qm (7-13)

rine Qn — Temo, BbIIEIAEMOE B [I€YH CrOPAEMbIM TOILTUBOM, KJ[x/4;

Qu — TEIIo, UCIIOJIb3yEMOE Ha HarpeB Metauia, KJ[k/4; OpueHTUPOBOYHO MOXK-
HO NPHUHATH paBHBIM 30% OT Qp;

Qp; - morepu Temnaa B pabodyro 30HY MOMeIleHus, KJX/4; OpHEHTHPOBOYHO
MO3KHO MPUHSATH paBHBIM 10-25% ot Qp;

B, — pacxon TomnuBa Kr/d, HM3/q;

QP - Terutora cropanus TomnuBa, KJx/Kr; kKJ[xK/ HMS;
N — K03 GUIMEHT HEMOJHOTHI cropanus (mias maszyta | = 0,9; mas TBEporo
tormBa 1 = 0,85, nnst raza n=0,9).
2. KonuuecTBO ra3oBO3YIIHON CMECH, MOCTYHAIONIEeH MOJ| 30HT, HEOOXOU-
Moe st obecrieuenus t.,, < 80° mpu Mexanuueckoi Tiaru, u t,, < 300° mpu ecrte-
cTBeHHOU TaTre G\, KI/4, OIIpenensercs mo hopmysie:

Que
G = — 7, (7.14)

CM\'CM P3
IJIE Cey — TEMIOEMKOCTD Ta30BO3AYIIHON cMecH (kJ[K/KT "C), KOTOPYIO MOXKHO TIPH-
HATH PaBHOM TEMIOEMKOCTH Bo3AyXa (Cey = 1 KJK/KT 0C) :

3. KonmuectBo ra3oB G, (Kr/4), BBIASISIIOMIUXCS B MPOIIECCE TOPEHHUS U TIOCTY-
MAIIMX MO 30HT Yepe3 3arpy30UHbIA MPOEM M Yepe3 JbIMOOTBOJISAINCE OTBEPCTHE
MOXET OBITh OTPE/ICTICHO 0 MPUOIMKEHHON popMyIie

- 071 1106020 Monausa
G, =B, +G,=B,+V,a B, p, =1 +V,.a"p,) B, (7.15)
riae B, — pacxon ToruBa, Kr/4;
G, — KOJTMYECTBO BO3AyXa, HEOOXOIUMOE JIJIsl TOPESHHMSI, KT/4;
V. — yACIbHBIN TEOPETHUECKHA HEOOXOIMMBIM 00BEM BO3TyXa JJIA CKUTaHHS 1 Kr

TommBa, s yris npu QF = 24720 kJlx/kr V, = 6,94 MS/KF, st metada V, = 9,52
M/kr;
o — Kod(hPuImeHT n30pITKa BO3yXa;
s — ILIOTHOCTB BO3/yXA, IIOCTYMAOIIEro Ha TOPEHHE, KI/M"
- 071 2A3000pA3H020 MONIUBA — NPUPOOHO20 2A3d
G =B, pr+Via B po=(1+Via-py/p) Bi-p,, (7.16)
rie B, — pacxo/ ra3006pa3HOro TOILTHBA, HM®/d;
pr — IIIOTHOCTB Ta3000Pa3HOT0 TOIUTHBA, KI/M".
XapakTEepUCTUKH MPUPOIHOTO ra3a 3aBUCAT OT COCTaBa M OIMPEICISIOTCS Me-
CTOPOXKICHHEM.



59

Hanpumep:

r/m Caparos — Mocksa. IIpu Q) = 34160 x/ix/am’ V, = 10,2 m*/am’, p, = 0,879
Kr/HM

r/m Bonrorpax. Ipu Q° = 35130 x/Lx/um® V, = 10,48 m*/um®, p, = 0,741
KT/HM®

r/m CraBporons — Mocksa. IIpu Q7 = 36090 k/Lx/um® V, = 10,76 M°/um’, p, =
0,764 KT/HM®
4. KOIM4ecTBO MOAICachIBAeMOro Bo3nyxa Gy, (Kr/4), Ly, (M/4)
Guo = Gen — Gr; Lo = Guo/ pps- (7.17)
CKOpOCTh BO BXOJHOM CEUYEHUU 30HTA ¢ CIEAyeT CPaBHUTH CO 3HAYCHHEM I10
Hopmawm [10], [11] Gy, 4TOOBI MPOBEPUTH BHIMOTHEHUE YCIOBUS 3> &,

L G

19 — MO — MO
3600lb,  3600Ib,p, (7.18)

Ecau nmonyyeHHoe 3Ha4Y€HHE CKOPOCTH MEHBIIE, YeM yKa3aHHO B HOpMax, L,
3
(M°/q) Hayo yBean4uTh. [lomyueHHOE 3HAUeHHE 3aHOCAT B Ta01.7.2.

7.3.5 OcobeHHOCTH pacyeTa 30HTOB-KO3bIPHKOB K 3JIEKTponeyam

B anexktpuueckux mnedax, Ii€ HET NPOAYKTOB CrOPaHMs TOIUIMBA, U €CIU HE
nojlaércs 3auTHas atMocdepa, To IPU OTKPBITOM IBEpKE Uuepe3 HUKHIOK 4acTb pa-
0odero mpoéma MOKET MOCTYIaTh BO3AYX B MOJOCTh MEYH (TO €CTh HUXKHSS 4acTb
npoéma paboTaeT Ha MIPUTOK), & YEPE3 BEPXHIOIO YACTh — BBIPBIBATHCS CTPYS TOPSTUMX
ra3oB U3 [1€YU B IOMELIEHUE 1I€Xa, TO €CTh OHA pad0TAET HA BBITSKKY. JTO O3HAYAET,
YTO HEUTpaJIbHAS IJIOCKOCTh (IA€ M30BITOYHOE JABJICHHE PABHO HYJO) HaXOIUTCS
MEKly HUKHEN U BEPXHEW KPOMKOM 3arpy304HOTO OTBEPCTHSI.

Bb160p nosnoxxeHust HeUTpaJIbHOW MIIOCKOCTH, & 3HAYUT U pas3fesieHne padoye-
ro npoéMa Ha NMPUTOYHYIO U BBITSKHYIO YacTh MPOU3BOAUTCS U3 YCIOBHUS T'a30BO3-
IOyUIHOTO 0ajnaHca, TO €CTh PaBEHCTBA (110 Macce) BXOSIIETO B MeUb U BBIXOSIIEH
U3 Me4YM raz000pa3HoON cpelibl U HEpaBeHCTBA 0OBbEMOB ATHX I'a30B BCIEACTBHE pas3-
HBIX IJIOTHOCTEU HX.

Tpu G; = G, (7.19)
G1=bohy Gy G, =bohy & pps
Z-APcpl 2~APcp
KR — ’ F= u 2
Pn Pp.s
APcpl = hl(pp3 _pn)/2’ APcp2 = h2(pp3 _pn)/21
h=h; +h,,

rae Gy, Gy, %, % — MaccoBble pacxojbl BO3yXa U CKOPOCTH COOTBETCTBEHHO B BBI-
TSOKHOU U B IPUTOYHOM YacTu pabouero npoéma, Kr/d, M/c;
hy, h, —BBICOTA wacTh mpoéma, paboTaromieli COOTBETCTBEHHO Ha BBITSDKKY U Ha
IIPUTOK BO3JyXa B ICUb, M;
bo, h — mpuHa 1 BeICcOTa pabouero npoéma, M.
Cootnotrenue hi/h,, To ecTh MOJOXKEHHE HEUTPAIBHON 30HBI OMPEACIIICTCS
COOTHOIIIEHUEM TUIOTHOU ra3000pa3HON Cpefibl, TO €CTh:
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hz Pps
=3, (7.20)
h P
1 1

Pa3mep 30HT-KO3bIpbKA K AJEKTPUUYECKOM Teuu, 0e3 3alIuTHOU aTMocdephl ¢
NEPUOANYECKHA OTKPBIBAIOIIEHCS JABEPKON 3arpy304HOTO OKHA OMpPENEsieTCs] ¢ HC-
noJyib3oBaHueM (opmya 7.8 - 7.10, a KOIMYECTBO BO3/1yXa, YAAIIEMOrO YE€PE3 30HT U3
nomerienus, mo ¢popmymnam 7.11 — 7.13. Tlpu pacuere x o dhopmyse 7.8, ecnu BXOa-
HOE CEYEHHUE 30HTA PACIIOIOKEHO HAa YPOBHE BEpXHEH KPOMKH paboyero rnpoema e-
gr, TO y = hy/2.

[Tpumeps! pacueTa 30HTOB-KO3BIPHKOB M1 KOMOMHUPOBAHHBIX 30HTOB TpUBE/IC-
HBI B yaeOHOM rtocoouu [37] myHkT 4.3.7

7.4 30HTBI HA/I HATPETOI NMOBEPXHOCTHIO
7.4.1 Meroauka pacyera

Takue 30HTHI NPUMEHSIOTCS [JIsl yJIaBJIMBAHUSI KOHBEKTUBHOW CTPYH, BO3HU-
Karolleil Ha/i HAarpeTol MOBEPXHOCTHIO (IIPU CKOPOCTH KOHBEKTUBHOTO MOTOKA Iy >
0,5 M/c). B KypcoBBIX MpoeKTax, Kak MPaBWiIO, pa3laTOYHbIC MIEYH B JIUTEHHBIX II€XaxX
U OXJIQJIUTENIbHBIC KOJOAIBI - B TEPMUUECKUX- OOOPYIYIOTCSI TOBOPOTHBIMU 30HTA-
Mu. MeToanka pacuéra 30HTOB HaJl HAarpeTOl MOBEPXHOCTHIO HAETCS B CIPABOUYHHKE
[20]. Konctpykiuu takux 30HTOB naHbl B AIITMO [17] u Ilpunoxennn B pucyHkn
B3.2 u B3.3[37].

KOIM4ecTBO 0TCACHIBAEMOTO BO3MyXa L,,, M>/d4 3aBHCHT OT pa3MepoB Harpe-
TOM moBepxHOCTH (F, UCTOYHMKA) U KOJIMUECTBA KOHBEKTHUBHOTO TEIJIa B TEIJIOBOM
CTPY€ HaJl IOBEPXHOCTHIO.

KonuuectBo Terna Q, Hajg paBHOMEPHO HAarpeToi MOBEPXHOCTHIO (HAIpUMeED:
MOBEPXHOCTh HATPETOTO METaJJIa B Pa3laTOYHOMN TIeUH) OnpeaesnsieTcs mno hopmysie

Qx = o Fy (1, — t5), (7.21)
rae F, — IUIOIIagp HATPETOi MOBEPXHOCTH, M;
t, — Temrieparypa nosepxsocty, °C;
0, — KOO(PPUIIMEHT KOHBEKTUBHOTO TEIJI000OMEHa, BT/(Ms/‘I)

a, =3,26-4t, -t . (7.22)

Ecnu moBOpOTHBIN 30HT YCTAHABIMBACTCS HAJl OXJIAJAUTENIbHBIM KOJOIIEM, TO
Q onpenensieTcst konuuaecTBOM MeTauia (G,,, Kr/4) OCThIBAIOIIEro B HEM (B TCUCHUU
1 yaca nocie 3arpy3ku) U Ha4albHOW M KOHEYHOM TEMIEPaTypoil OCTHIBAIOIIETO Me-
tamna (t,, t;, °C), KOTOpble IPUHUMAIOTCSI B COOTBETCTBUU C TEXHOJIOTUYECKUM 3a]1a-
HUEM.
G c (t -t )ﬂ
Q = ———"— Br, (7.23)
3,6
I ¢y — TemIoéMKOCTh MeTaa, KJx/kr-°C (nms cramu 0,73);
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S — K03(pPUUMEHT, YUYUTHIBAIOIINN HEPAaBHOMEPHOCTh BBIACIECHUS TEIUIa IPH
OCTBIBAaHUM METAJUIA; IPY YCTAHOBUBLIMMCS peXUME paboThl 000pynOBaHus fi IpH-
HUMAaeTCs paBHbIM 1.

KonnuecTBo BO31yXa, MOCTYNAIOIIETO0 B KOHBEKTUBHYIO CTPYIO OIPENEISAETCS

o popmyiie
L.=4,04-1023Q.-Z-F/ (7.24)

rie L, — KOMM4EeCTBO BO3LyXa OCTYMAONIEro B KOHBEKTHBHYIO CTPYIO, M /C;

Qi — KOJIMYECTBO KOHBEKTUBHOTO TEIUIA BBIACISAIONIETOCS OT HAIPETOM MOBEpX-
HocTH, BT;

F. — momanab MCTOYHMKA, MZ;

Z — pacCTOSIHHE OT HArpeToi MOBEPXHOCTU JIO BO3IYyXONPHUEMHOTO OTBEPCTHS
30HTa, M; pekoMeHayercs npuaumarb Z = (,8-d, (ecnu miomags HCTOYHUKA UMEET
dopmy npsmoyrosbHUKA, TO O, = ., T.€. IKBUBAJICHTHOMY IO TUIOIIAIN JHAMETPY
UCTOYHMKA TeIUIa), TaK KaK Ha 3TOM pACCTOSHHUM KOHBEKTHUBHAS CTpPYyS HMEET
HaVMEHbIIee cedeHue (ropyo crpym), rae d. = 0,77d,, a cKOpocTh KOHBEKTUBHOTO

notoka B ropie crpyu 9 = L /0,785 dcz, Mm/c. Tlpu 9 > 0,5 m/c nenecoodbpazHo

YCTPOMCTBO 30HTA.
[Tpu ucnons3oBanuu apyrux nocodbuii popmyna 7.22 npunumaet Bun L, = 64

3Q.-Z- FM2 , M9 wm L, = 67 YQ.-Z- FHZ, M/4, The B mepBoit dopmyire Q. B

kJ>x/4, Bo BTOpoit kkan/4. CieayeT OTMETUTh, 4TO 1O 3TUM (popmynam L, momydaert-
csl MEHbLIE, 4eM 1o ¢popmyne 7.22.

[Tpu 3nauenun Z < 2,8 .[F | pazMepsl 30HTa MOTYT OBITh IPUHSTHI U3 YCIOBUS
u

F,=15F.
KonudecTBo oTcackiBaeMOro BO3yxa OMpeaesieTCs] U3 yCIOBUS
Lvo = L F/F..
[TomyuenHoe 3HaUeHWE TIPOU3BOAUTEIHLHOCTHA 30HTA MPEABAPUTEIHHO TIEpeBe-
JICHHOE B M/4, 3aIMCHIBACTCS B TAOJMILY MECTHBIX OTCOCOB (Tabuma 7.2).
[Tpumeps! pacuera TakuxX 30HTOB aaHbl [22] cTp. 92, [32] cTp. 172.

7.5 BopToBBIE 0TCOCHI

BopToBbie 0TCOCHI MPUMEHSIOT TOT' /A, KOTJa 3arpy3ka jJetajieil B 0ak Wid BaH-
HY MPOUCXOAUT CBEPXY (BPYUHYIO WJIM MEXAHWU3UPOBAHO), U 3arpy3ka U BHITPY3Ka
OCYILECTBIISIETCS IOBOJILHO YacTO. bOpTOBBIE OTCOCHI MOTYT OBITh MPSIMBIMH (BCAChI-
BaIOIAsl LIEb NMPSMOJIMHEIHA) U KOJbLEBBIMH (BCACHIBAIOIIAS LIEIb OTCOCA BBIMOJ-
HEHa B BU/JIE KOJIbIIA, WJIK OAHOTO WJIM ABYX MOJYKOJEL).

BopToBbie 0TCOCHI — 3TO OCHOBHOM BUJl MECTHOT'O OTCOCa B T'aJIbBAHUYECKUX,
TPaBUJIBLHBIX OTIEICHUSIX, TJI€ OCHOBHBIM BUIOM OOOPYIOBaHUS SIBIISICTCS BaHHBI C
pPa3sTUYHBIMHA PAOOYUMU KUIKOCTSIMHU.

[IpsiMbie 6OPTOBBIE OTCOCHI BHITIOTHSAIOTCS:

— OJTHOOOPTOBBIMHU TpH MmUpHHE BaHHBI b < 600 MM U ABYOOPTOBBIMU —
npu b>600mwm;



62

— CILUTOIIHBIMH TIpH JyiiHe BaHHBI | < 1200 MM B CEKIIMOHHBIMU — TipH | >
1200MmMm;

- IIPOCTHIC, KOT/Ia OT YPOBHS XHUAKOCTH 710 6opTta (1m0 menn) bp < 150 Mmm
¥ ONIPOKUHYTHIC — ITpH D p > 150 Mm;

- C IO//TyBOM (aKTUBH3HWPOBAHHBIC) IIPH IIIUPUHE BaHH > 1,5 M.

B TtepMuueckux 1exax OOpPTOBBIE OTCOCHI MPUMEHSIOTCS JJIS BOASHBIX W IS
CEJIMTPOBBIX BaHH, MACJISTHBIX OAKOB M BaHH, Il HU3KOTEMIIEPATyPHBIX CETUTPOBBIX
BaHH, (17151 BBICOKOTeMnepaTypHbIX t, > 400°C - mkadHbIe YKPBITHSA).

Pacuer GOpPTOBBIX OTCOCOB 3aKJIFOYAETCS B ONMPEACIICHUH KOJUYECTBA OTCACHI-
BaeMOro Bo3ayxa. MeTos0B pacdyeTa OOPTOBBIX OTCOCOB OYE€Hb MHOTO: MeTOo bpowm-
aes M.®., meron [IpomcTpoinpoekTa, HHOTIAa MPUMEHSIOT METOJ pa3paOOTaHHBIMI
MMUNOTowm Ha ocroBe popmyiner JI. M. bapanosa, u ap.

Ta wnm wHAsS MeToAMKa pacdyeTa OOPTOBBIX OTCOCOB MPHUBEIACHA MPAKTUUECKU
BO BCEX CMPABOYHUKAX U MOOCOMIX MO MPOSKTUPOBAHUIO TIPOMBINIJICHHON BEHTHIISI-
un (¢ [21] o [31]. HauGomnee moapobHo 3T MeToAbI onucadbl b. C. Mo4aHOBBIM
[24]. TTo meTony Cankr-IlerepOypckoro ITpomctpolinpoekta 00bEM 0TCACBIBAEMOTO
BO3/yXa ompeessiercs o rpadukam [24].

[Ipu BBIMOIHEHNN KYPCOBOTO MIPOEKTa CTYJIEHT UMEET MPaBO BOCIIOJIb30BAThCS
J00BIM METOJIOM pacyeTa, 000CHOBaB BIOOP METO/Ia.

Ecnu tpebyeTcst 1o 3a/1laHnio Ha KypCcOBOM MPOEKT MOAPOOHBIN pacyeT 00pTo-
BOT'0 0TCOCA, TO 11€J1eCO00Pa3HO MPOU3BECTH €TO

- JUTSL MACJICHBIX 0AaKOB M BaHH IT0 CIPABOYHUKY IpoekTupoBiuka [20];

- HOPMAJIM30BAHHBIX BAaHH TAJIbBAaHUYECKUX W TPABWIBHBIX OTCICHUM
METOIOM pa3pabOoTaHHBIM HHCTUTYTOM «IIpoekTnpomBenTrsIUD» [9], [31].

[To merony «IIpoeKTIPOMBEHTUIALUSI»KOTUIECTBO OTCACHIBAEMOTO BO3/yXa
ompenenseTcs mo GpopmyJie:

LMO = Lo 'kAt 'kT 'k]_ 'k2 'k3 'k4, (725)
bl U3
L, =1400-| 0,53- —+H, | -b-I,
b+l (7.26)
rae I, — paccTosiHue OT OCH LI OOPTOBOrO OTCOCA A0 3€pKalla JKHIKOCTH B BaHHE,
M, 3ajaeTcs TexHonoramu 1, =0,08 — 0,15 m;

b, | — mmpuHa 1 JIMHA BaHHBI, M;

Lo — KOJIMYECTBO YIATIEMOr0 BO3AYXa (M /d) HPH 3HAYCHHH BCEX KO(HUIMCH-
TOB, PaBHBIX 1;

Kats K1, K1, K2, K3, K4 — K03(ppHIIMEHTBI yUNTBHIBAIOIINE COOTBETCTBEHHO Pa3HOCTD
TEMIIepaTyp B BAHHE M B TIOMEIICHUH, TOKCHYHOCTh BPEIHBIX BBIJICTICHUH, TUIT OTCO-
ca, TIOJBM)XKHOCTh BO3JyXa B TMOMEIICHUH, YKPBITUE 3€pKajia pacTBOpa IIapuKamMu
VIV TICHHBIM PaCTBOPOM.

Bce koaddunmenTs onpenensrores mo tadumnam [22], [9], a Takxke mo Tabiu-
uam 7.4, 7.5, 7.6 u 7.7, npuBEICHHBIM HIKE.

s opuenmupogounvix MOACUETOB O00BEMA BO3yXa, YIAIsieMOro OT BaHH
(6axoB) NBYCTOPOHHHUM OTCOCOM MOYKHO MOJIb30BaThCS JAHHBIMU (TIOJTY4YEHHBIMU B
pe3ynbTaTe OTEYECTBEHHOMN U 3apy0eHOM MPaKTUKM ), TPUBEACHHBIX B Tabmue 7.8.
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HpI/I OJHOCTOPOHHHUX OTCOCAX TaOJIMYHEBIC AAHHBIC CJICAYCT YBCIUMYUTDL HaA 20 —
30 %.

Tabmuua 7.4 3nauenus Lo 1y1s1 HOpMaanM30BaHHBIX BaHH

Pa3mep BaHHBI |_0 IS 0TCOCa, M/ KonuuectBo BO3-
B rrane bxl, 6e3 ozTyBa 1BY- C HOJUIYBOM Jyxa Jist réoz[z[yBa
MM 60pTOBOTO JByOOPTOBOTO 0IHOBOPTOBOTO L, M'/4

450%800 260 - 200 20
450x1100 360 - 275 30
450x1500 500 - 375 40
450%2200 730 - 550 55
500x1100 420 - 355 30
500x1500 580 - 455 45
550x600 250 - 280 20
600x1100 540 - 470 40
600x1500 740 - 640 50
600x2200 1100 - 940 75
700x800 480 - 450 35
700x1100 660 - 615 45
700x1500 910 - 840 60
700%2200 1350 - 1230 90
800x360 380 - 395 30
800x760 530 - 535 35
1000x1500 1450 1090 1540 90
1000x2200 2180 1600 2260 130
1100x560 550 475 670 40
1100x760 780 645 910 50
1200x1100 1320 1080 1530 80
1200x1500 1860 1475 2090 105
1200x2200 2760 2155 3060 155

Tabaua 7.5 Koaddurment Ky

PasHocts Temneparyp pac- Koaddunmenrt Ky, a5 orcoca
TBOpa u Bo3ayxa At, °C bes momyBa C nmoryBoM

0 1.0 1.0

5 1.03 1.015
10 1.16 1.03
15 1.24 1.045
20 1.31 1.06
25 1.39 1.075
30 1.47 1.09
35 1.55 1.105
40 1.63 1.12
45 1.71 1.135
50 1.79 1.15
55 1.86 1.165
60 1.94 1.18
65 2.02 1.195
70 2.10 1.21
75 2.18 1.225
80 2.26 1.24
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[Tpumepsl pacuera OOPTOBBIX OTCOCOB JIaHbl B Y4eOHBIX mocoousix [22], [25],
[30].

KoHcTpykinu G0pTOBBIX OTCOCOB KOHKPETHBIX THIIOB BaHH M 0aKOB TepMHYE-
CKHUX IIeXOB JIaHbl B abOome cepun OB-02-148 Beim. 1 [15].

Pacuer KOJBIIEBBIX OOPTOBBIX OTCOCOB, MPHUMEHAEMBIX ISl KPYIJBIX IECUCH,
BaHH, 0aKkoOB mpuBeaeHB B KHUTE borociosckoro B. H. [28], ciipaBounmke mox pe-
nakiued Craposeposa H. I'. [21].

Tabauia 7.6 Kosdduiument K,

TexHOIOrMYeCKUH MPOLECC ralbBaHOOKPBITUS K,
IIpombIBKa B Topsiueii Boae, 0€3BpeJHBIE TEXHOIOTHIECKUE MTPOIECCHI IIPY HAWYNH He- 05
MPUSITHBIX 3aI1aX0B, HAIPHMEP aMMHUaKa, Kiest
Xumuueckas 00pabOTKa CTalu B pacTBOPax XpOMOBOM KUCIOTHI IIpH t,>50°C (maccuba-
IS, TPaBJICHUE); XUMHUYIecKas 00paboTKa METaIOB, KpOME aJTFOMHIHHUS 1 MAarHUS B pac- 10

TBOpax Ieaoun npu t,>50°C (o6e3kuprBaHue, HEHTpaATU3aIis); MCIHCHIE B 3TUICH U~
AMHWHOBOM JJICKTPOJIMTEC,; KAAMUPOBAHNUEC U JIYXKCHUEC B KUCJIBIX DJICKTPOJIMTAX
Xumuueckast 06paboTKa METAIOB B PACTBOPAX COJISIHON KHUCIIOTHI (TPaBJICHUE, CHATUE
nutama), oprodochopHoii (hochatupopanue), a30THON (OCBETICHHUE ATFOMUHISI, TPABJIC- 1.25
HHe, ICKaupOBaHUe, MACCUBAIHS), B PACTBOPAX IIEIOYH

OnekTpoxuMuyuecKkas 00paboTka METAJUIOB B pacTBOpax LIesioun (00e3KupruBaHue, JTyxKe-
HUEC, OKCUAUPOBAHUEC MEIU, CHATHUEC XpOMa U Hp), IUHKOBAaHUE, MCIHCHUEC, JITaTYHUPOBA-
HUEC, XUMHUYCCKOC NCKAITUPOBAHNUC U aMaJIbI'aMHUPOBAHUE B IMAHUCTBIX paCTBOpaAx; TO KE B
pacTBOpax CepHOil KUCIOTHI (AHOAMPOBAHUE, TPABIICHUE, CHATHE HUKEIs, cepedpa)
KaamupoBanue, cepeOpeHue, 30JI04CHUE B IIMAHUCTHIX PACTBOPAX; AIMEKTPOXHUMHUYECKAsT
00paboTKa METAILIOB B paCTBOPaX XPOMOBOI KUCIOTHI (XpPOMUPOBAHKE U JP.); HUKEIUPO- 2
BaHKE B XJIOPHU/IHBIX PACTBOPAX MPH IJIOTHOCTH TOKa B 1...3 A/nm

Tabauma 7.7 Kosddummentsr Ky, Ky, Kz, Ky

1.6

Koadpdumment Otcoc 0e3 moaayBa OTcoc ¢ o IyBOM
0JTHOOOPTOBOM JIBYOOPTOBOMA 0JTHOOOPTOBOM JIByOOPTOBOIA
ky 1.8 1.0 1 0.7
ko 1.2 1.2 1 1
ks 0.75 0.75 1 1
ks 0.5 0.5 1 1

B yueOHOM mocooun Bosiko O. [I. [23] u yueOHOM mocobuun Tutos B.I1. [31]
nana ¢opMmyia Ui OTPEACTICHHs PacXxoja BO3ayXa, YAaIsieMOro OT BaHH C KOJIbIIe-
BBIM OITPOKHHYTBIM OTCOCOM:

L =103 d2,84 h10,86 h2-0,333 (tm . tp3)0,442 k9 (727)
rae d — quaMeTp men, U3MEePEHHBIN 10 OCH BCACHIBAIOIICH IIEITH, M;
hi, h, — paccrosiHEe OT MJIOCKOCTH IS COOTBETCTBEHHO 10 YPOBHS YKHUIKO-
CTH U JI0 BEpXa BAHHBI, M;
t,, t,; — TemIeparypa )KHIKOCTH U BO3lyXa pabodel 30HBI, °C;
Ky — KO3 PHUIMEHT, YIUTHIBAIOIINIA MOABMKHOCTh BO3yXa B MOMEIICHHH (IO
tabaune 7.9.

[Tpumepsl pacdeTa KOJBIIEBBIX OTCOCOB MPUBEACHBI B YU€OHBIX MOCOOMsIX [22],
[24].
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Ta6nuna 7.8 Y aenbHbIlt 00beM BO31yXa, YAAIIEMOr0 OOPTOBBIMH OTCOCAMHU

O06bEM BO3yXa YAAIIEMOT0 IBYXCTOPOHHUMU

2
OopToBbIMU OTCOCaMu Ly, Ha 1 M 3epkaina, pu

Obopynosanme HIMpUHE BaHHBI D, MM

500...600 700...800 900...1000
BaHHbI TpaBieHUs B a30THOU U IIJIaBUKOBOU
KUCJIOTaX, BaHHBI CBUHIIEBaHM, HaHucTeie | 3000...4000 4000...5000 5000...6000
npu t, =40 °C
BaHHBI TpaBIeHUS B COJISTHOM U CEPHOI
KHCIOTaX, UHAHHCTBIC BAHHBI IPH by = 15 2500...300 | 3000...3500 | 3500...4500

C, BaHHBI JIEKTPOOOE3KUPUBAHUS, TTOJTU-
POBKH, aHOJIMPOBAHUS
[Ipoune raJibBaHMYECKHUE BaHHbI 2000...2200 2300...2600 2500...3500
baku [uis 3aKaJIki B Maclie 2500...3000 3500...4000 4000...5500
= 0 -

Hewn npin t=600.... 1000 °C mpu BeLACIe- | 9000 10000 | 12000...14000 | 16000...20000
HUH BPE/IHBIX Ta30B
To e npu MaloBpeIHBIX Ta3ax 7000...8000 9000...10000 | 13000...15000
Bariibt ¢ ropsieit BoAOH npH 1400...1600 | 1700...2000 | 2200...2500

tx = 80...90 °C

Tabmuna 7.9 Koaddunpment Ko

Pa3HocTh Temmepatyp ty - tps, 3naueHne kodddurmentos Ky mpu hy , Mm
°C 80 | 120 | 250
9=0,2 m/c
10 1.8 1.95 2,15
20 1.6 1.7 1,8
30 1.45 1.55 1,65
40 1.35 14 1,45
50 1,28 1,33 1,4
100 1,2 1,25 1,3
=04 m/c
10 2,25 2,4 2,6
20 1,95 2,05 2,2
30 1,7 18 1,9
40 1,55 1,6 1,7
50 1,47 1,52 1,6
100 1,38 1,42 1,48
9= 0,6 m/c
10 2,65 2,7 2,85
20 2,2 2,25 2,4
30 1,95 2,0 2,1
40 1,75 1,8 1,9
50 1,65 1,7 1,8
100 1,53 1,57 1,64

7.6 MecTHBIE 0TCOCHI IPU CBAPOYHBIX padoTax

Kak camu BUJIbI CBapKH M PE3KM METAIJIOB MOTYT OBITh pa3HOOOpPa3HBIMM, TaK
U MECTHBIE OTCOCHI B 3TOM cllydyae ObIBAIOT Pa3IMYHON KOHCTpYKIMU. CBeAeHUS O
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HEKOTOPBIX M3 HUX MOKHO Haiitw B [22], [27], B anpObome AIITMO [16], A3-499 u
[15].

Hanbosnee yacTo B 3aaHUSAX HA KYPCOBOM MPOEKT BKJIIOUEHA pydYHas CBapKa
Ha cBapouHbIX noctax. [Ipu cBapke Ha (PUKCHUPOBAHHBIX MecTax (TOCTax) JUIsl yaae-
HUsI BPEIHOCTCH MPUMEHSIOTCS MaHeau paBHOMepHoro BcackiBanus C.A. YepHoOe-

PucyHok 7.2. MecTHBII OTCOC OT CBAPOYHOT'O MOCTA (CIIEBa) U IBYXCTOPOHHSS
BCACHIBAIOIIAs MTAHEJIb HA TOBOPOTHOM YCTPOMCTBE (CIIpaBa).

Jnuna manenu BoiOupaercss Ha 100200 MM MeHbIe MUpUHBI cToNia. Ecimu
cTOJ OoJibliie 1 M IJIMHBI, TO YCTAHABIMBAETCS B PAJl HECKOJBKO TMaHeeH, TOW Uiu
WHOW JIJIUHBI.

KonuyecTBo oTCackiBaeMOro BO3AyxXa OIpEAENsIeTcsl U3 pacyeTa CO3JaHUs
CKOPOCTH B )KUBOM cedeHuu 3, > 3+4 m/c.

Lo =3600fc S, fu=023F, (7.28)

r1e . — IIOLIAIb JKUBOTO CEUCHHS TTAHEIH, M,
F — raGapurHas nanenmu, M
J, — CKOPOCTh BO3/lyXa B ’KUBOM CEUCHHH, M/C.

B tabnuue 7.10 npuBenensl 3HaueHusi Ly maHeneil mpu pasHbIX CKOPOCTAX
BCACBIBaHUSI.

B anp6omMe TumoBbIX MeCTHBIX 0TCOcOB AIITMO [16] MOXHO MONYy4HTH CBe-
JIEHUsI HE TOJIBKO O Pa3HBIX BapUaHTaX KOHCTPYKIIUM MaHeNei, HO U O Pa3HbIX CIO-
cobax ux yctaHoBKH [22].

B Hacrosiiee Bpemsi IUPOKO MPUMEHSIOTCS CEIUATU3UPOBAHHBIE CBAPOYHBIC
CTOJIbI C HAKJIOHHOM MAaHEJbI0 U HUKHEW peleTKoU. B HUyKHEN yacTu cTona uMeeTcs
BentrisTop. O6BbeM orcachiBaeMoro Bosmyxa 1800 m*/u [22], [25]. s cBapku
JJIMHHOMEPHBIX U3JIEIUN MPUMEHSIOTCS TAaHEIM ¢ aBTOMAaTUYECKUM NEPEMEICHUEM
BJIOJIb CTOJIA

Ecnu B 3a1annu Ha KypcOoBO€ MPOEKTUPOBAHUE €CTh KOHTAKTHAs WJIM TOYEY-
Has CBapKa, TO CJEAYyeT BOCIOJIb30BaThCA CIPaBOYHUKOM [21] miau mocoduem [25],
r/ie TTIOKa3aHbl KOHCTPYKIIMHM MECTHBIX OTCOCOB OT 000PYI0BaHUs TaKUX BUIOB CBap-
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ku. [Ipyu npoekTupoBaHUK MECTHBIX OTCOCOB OT MECT Pa3IMYHBbIX BUIOB CBAPKU Clie-
IyeT 00s3aTelbHO PYKOBOJCTBOBATHLCS HOPMATHBHBIMH JoKymeHTamu [13], [14],

[23].

Tabnuma 7.10 KonmuecTBO oTcackiBaéMOro BO3Ayxa MaHENEW MPH Pas3HbIX
CKOPOCTSIX BCAChIBaHMSI

Pa3mepsl, Pacxon orcaceiBa-|  CKOpOCTH B
MecTHbIE 0TCOCHI €MOr0 BO3/lyXa, | )KHBOM CEUCHUH,
MM M4 M/ceK

600x645 1200

OHOCTOPOHHSIS TTaHEIh PABHOMEPHO- 750x645 1500 38

0 BCachIBaHUS 900x645 1800 '
900x845 2500
600x645 3100

JIBYCTOpOHHSIS TTaHENb 750x645 4000 5
900x645 4700

Mecrtnblii orcoc JIMOT ¢ npucocom u ) 100-150 )

[IPUMCHCHHEM BaKyyMHOW yCTaHOBKH

7.7 MecTHBIE 0TCOCHI IPH OKPACOYHBIX padoTax

[Ipu oxpammBaHUyU U3IETUN BBIJCISIIOTCS Maphl pACTBOPUTENICH YaCTUYHO MPU
OKpacKe, YaCTUYHO MPHU TPAHCTIOPTUPOBKE W MpH cymiKe. [Ipu mHEeBMaTHIeCKOM CI10-
co0€e OKpacKH BBIIEISIOTCS B BUJE a3pO30Jisl TBEPJbIE YACTHUIIbI HEJIETYUYHUX COCTaB-
JSIOLMX JIJAKOKPACOYHOTO MaTepuarna.

O6opy0oBaHME MAJIIPHBIX 1I€XOB OCHAIIAETCsS BCTPOEHHBIMU OTCOCAMH, Xa-
PaKTEPUCTUKY KOTOPBIX OMNMPEACISIOT IO MACIOPTHBIM JaHHBIM OOOPYIOBAHUS II0
aTpr00MaM TEXHOJIOTHYECKUX OTCOCOB, MO IAHHBIM TEXHOJIOTOB.

JI71st OKpacKu MEJIKUX U3JIeTUN MPUMEHSIOTCS TUIOBbIE ITKadbi-kamepsl [16],
KOHCTPYKIIHSI KOTOPBIX 3aBUCHUT OT CITIOCOOOB OKpacku (pucyHok 7.3).

A b
] Fo.n
. Fo.n y 940 x 500
f40= 750
— 2
h 940
YN F—" 1 X
oyl = 350
80 3
) ——— — |
| ) ¥

1- MecTo A1l BAHHBI C KPAacKOIl; 2- pemeTyaras MojKa JUIs BEIKPAIICHHBIX H3/ICINH;
3 — moTok [yt cOopa CTEeKAoMmeH KPacKH.

Pucynok 7.3 A. Illkad-kamepa Uit KUCTEBOH OKPACKH MEJKUX M3JICITHH.
b. llIkad-kamepa 17151 py4HOr0 OKYHAHHSI METTKUX U3ACITHH.
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KonnuecTBo orcaceiBaeMOro Bo3/1yXa M3 OJHOM U TOW k€ KaOMHBI Pa3iIUYHO
IIPU pa3HbIX BUJIAX JIAKOKpacouHbIX MaTepuanoB (JIKM), Tak kak CKopocTh BcachlBa-
HUS 9 B MpoeMe KaMephl TOJKHA OBITh pa3Has B 3aBUCUMOCTH OT TOKCUYHOCTH KOM-
MOHEHTOB BBIJICIISIONIMXCS TAPOB pacTBOpUTeNneil Tabnuma 7.11.

Tabnuua 7.11CkopocTH BcachblBaHUSI B MECTHBIX OTCOCAX MPHU OKPACKE

PacuetHas cpennss
Metox HaHeceHue Kpacku Ha u3- | JIakokpaco4Hble MaTepHallbl U CIIO- CKOpOCTh
nenue co0 OKpacku BCAChIBaHMSI
IMm/c
Py4Hoii

Kucrtsio, okyHanue Copneprkalue apoMaTHUECKUE yI-
aeBojopoabr* (6eH3o0m**, Tomyor, 1.0
KCHJIOJ, COJTbBEHT-Ha(dTA)

Kucrtsio, okynanue, 00:11B He coneprkammume apomarndyeckue 05
YTJIEBOOPO/IbI

[THeBMaTHYeCKOE pacTbUICHUE Coneprxammue TMU30IMAHATEHI,
SMOKCUJIHBIE, TOJINYPETAaHOBbIE U 1.7
aKpUJIATHBIE COCIMHEHUS

To xe Coneprkaliye CBUHILIOBBIE COE/IH-
HEHUSI WM apOMaTHYECKHE yTIIe- 1.3
BOJIOPO/JIbI

« He conepikamue apomatudyeckue
YIII€BOJOPOABI M CBUHIIOBHIE CO- 1.0
€/IMHEHMSI

Be3BozmyniHoe pacnibuieHne Copneprkamiye CBHHIIOBBIE COE/IH-
HEHUS U ApOMAaTUUYECKUE YIIIEBO- 0.7
JIOPOJIBI

To xe He conepixamue apomatudyeckue
YIII€BOJAOPOABI M CBUHIIOBBIE CO- 0.6
€/IMHEHMs] TUM301IMaHATOB

DIEeKTPOCTATHUECKOE U DIEKTPO- Paznuansre 04. 0.5

pPYYHOE pacrbUIeHUE

ABTOMATH3HPOBAHHBIH

OxyHaHnue, 00JI1B, C TOMOIIbIO Paznuunsble

AIEKTPOCTATUUECKON CTallMOHAP- 0.4...0.5

HOW YCTAHOBKU

Be3BozmyniHoe pacbuieHne Coneprkaliye CBUHIIOBBIE COE/IH- 05

HEHMSI
OnexTpocraTuyeckoe pacubiieHne |  He comepikalyie CBUHIIOBBIE CO- 04
€IMHEHUS
*O06aanaroT 00JIBIION JIeTy4ecThI0. **B HacTosIee BpeMs 3aIpelieH.

[Ipr npoeKTHUPOBAaHWHM BEHTWISILUM OKPACOYHBIX LIEXOB M YYACTKOB CJIEAYET

PYKOBOJICTBOBAThLCSI HOpMAaTUBHBIME JJOKymMeHTamu A3-202 [8].

[ToapoOGHO BOMPOCKH! BEHTHIISIIIUN TaKUX IIEXOB M3JI0KEHBI B KHHUTe T.A. ®dua-

KOBCKOI1 [29].
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[Ipu BBINIOJIHEHUH KYPCOBBIX MPOEKTOB MO BEHTHJISILIUM OKPACOYHBIX YYaCTKOB
MOXHO TMOJYYUTh CIIPABOYHBIA MaTepuan B yueOHbIX nmocodusx O.J[.Bonkosa [22] u
B kHure ['pamutuna M.U. u ap. [25].

7.8 MecTHAA BBITAKHAA BEHTUWIALUSA JUTCHHBIX LIEX0B
7.8.1 O01ue cBeIeHNA

[IpakTruecku Bce 000pyI0BaHUE JTUTEHHBIX 1IEXOB CHA0XKAETCSI MECTHBIMH OT-
COCaMH JIJIsl yAAJICHUS Ta30B, TEIJIa ¥ MbUTH. THIT MECTHOTO 0TCOCA U KOJTUYECTBO OT-
CachIBaEMOTO BO3AyXa /I KOHKPETHOTO OOOPYIOBAaHUS MOYKHO OIPEIACIHUTH I10
HopMaM A3-489 [8], ansbomam TPM [17] wu cepum 4.904-34 Boim. 1, 2.

PekomeHmyeMble MECTHBIE OTCOCHI YK€ JTaBHO MPHUMEHSIOTCS TIPH KOHBEHep-
HOM JINTHE, JIUTHE MO/ TaBJICHUEM U B 0007109KOBbIE (popmbl. Y1 KOHCTpYKIIHS, U pac-
XOJT BO3/TyXa OIpaBAaHbl MPAKTUKOW WX MPUMEHEHHUS. B OCHOBHOM MJIs BCEX BHIIOB
o0opynoBanusi pacxoq Bo3ayxa (Ly,) IpU IPOESKTUPOBAHUM BEHTWJISIIUU TPUHAMA-
€TCsl IO HOpMaM M peKOMEHIallusIM, 0e3 pacdeTa, 38 HEeKOTOPHIM UCKITIOYCHUEM.

DIeKTpoAyroBas IJaBWiIbHAs T€Yb JJIA TUIaBKU ctanu. Pa3zpaboranHo MHOTO
BapHaHTOB MECTHOH BBITSDKKHM [25]. Hopmamu mpemjiaracTcst MecTHas BBITSDKKA de-
pe3 30HT, HO IieJiecooOpa3Hee mpeaycMoTpeTh 0osee 3p(HEKTUBHYIO BBITSIKKY HEIO-
CPEACTBEHHO W3 ME€YM C MOCIEAYIOLIEH Ia300YMCTKOM YJajlsieMOM ra30BO3MYILIHOU
cmecu [25].

Barpanka niis miaBKM 4yryHa — 30HT Haj eJo00oM (Haja JIETKOM) BarpaHKH.
Pasmep 30HTa MOXHO npuHATE 0,6%1,1 [22], a KOTUYECTBO BO3/yXa ONMPEACISAIOT 110
dbopmyie 7.1 ucxoa U3 CKOPOCTH BO BcachlBaroleM ceueHun Jx=>1,5 m/c.

WHayKIMOHHBIC TUIABWIbHBIC MEYM, PA3AATOYHBIC €YU — 30HT MOBOPOTHBIA.
Pacuet Benercs Kak Jisi 30HTa HaJl HATPETOM MOBEPXHOCTHIO. CKOPOCTh BCACHIBAHUS
JOJDKHA OBITH HEe MeHbIe 1,0 m/c.

[leyn oTkura, HOpMaIW3allUW, CylIuiaa s (GopM U CTEp>KHEW — 30HTHI-
KO3BIPHKH HAJl 3arPY30UYHBIMU U Pa3TPy30YHBIMU OKHAMH.

7.8.2 Oxulagure/ibHbIE KOKYXH JIUTEHHBIX KOHBelepoB

Onpenenenue KOIMYECTBA BO3/1yXa, YAAISEMOr0 U3 OXJIaJAUTEIbHBIX KOXKYXOB
JUTEWHBIX KOHBEHEPOB M OXJIAAUTEIbHBIX KaMep, IPOU3BOAUTCA HA OCHOBAHUH pe-
IIEHUS YpaBHEHHUS TEIUJIOBOrO OajaHca: KOJIMYECTBO TEIJia, YHOCUMOIO YalsieMbIM
BO3/IyXOM PaBHO KOJMYECTBY TEIJIa BBIJEISIEMOro OT METaJljIa MOJ] KOXKYXOM 3a BhI-
YeTOM TeIIa MOCTYHAIoIIero B padodyyr 30HY OT HarpeThix moBepxHocTei. [Ipu
ATOM CIIeyeT MPUHUMATh TEMIIEPATYpy BO3/yXa, MOCTYMHAIOIIETO B KOXKYX, PaBHOU
TEMIIEpaType padodel 30HHI t,;, a yXOAAIEro U3 KoKyXa WM KaMepsl t, — He Ooutee
gyem Ha 30 °C Bhllie TemMmepaTypbl padboueii 30HbI. Y paBHEHHUE TEILIOBOrO OaaHca:

Gurc(ty— ) SQ-Qu=grn-kf [, (7.29)

2

rae G,, — KOJIMYeCTBO BO3yXa yAAIIEMOro U3 OXJIATUTEIHHOTO KOXKyXa UM KaMe-
pBI, KT/,
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C — TEIIOEMKOCTh Bo3ayxa, kKJ[x/(kr-°C);

Q — KOIMYECTBO TeIlIa, BBIJICIEHHOTO MO/ KOKYXOM OT OTJIMBOK U (pOpM, paBHOE
g-n xJx/q;

J — KOJIMYECTBO TEIUIA, BHIIEISEMOTO MO/ KOXYXOM OT OJHOW TOHHBI MeTaslia,
kJx/4;

N — MPOU3BOAUTEIHLHOCTh JUTCHHBIX KOHBEHEPOB, MPOXOAIINX B OXJIAIATEIb-
HBIX KOKyXax (OJHOTO WJIH JBYX KOHBEHEPOB), T/4;

k — ko3 dunment temmonepenayn yepes CTEHKY OXJIaIUTENLHOTO Koxkyxa. Ko-
KyX OOBIYHO NIeNaroT M3 JIMCTOBOM cTamm (O = 4+2 mMm). Koaddumuent remmonepe-
J1aun B TAHHOM CITydae MOXKHO IPHHATH paBHBIM 25 - 30 kJIx/(4-M*-°C);

f — momaae MOBEPXHOCTH OXJIAJAMTEIBHOTO KOXKYXa, OTpeaesieMas HCXOIsl U3
€ro pazMepoB B Tu1aHe u BoIcOThI 1,0 + 2,0 m.

Bennunna Q) , yduTHIBaeTCS B TEIUIOBOM OajaHCE MOMEILEHHs JIMTEHHOrO Le-
Xa, KaK TeTUTOBBIJICJICHUS OT HArPEThIX TTIOBEPXHOCTEH.
HopMamu ycTraHaBIMBAEeTCsl CKOPOCTh BO3yXa B OTKPBITHIX MPOEMaxX KOXKyXa
WU oXJaauTeabHol Kamepsl (9> 4,0 m/c). Mcxonsa u3 3aJjaHHON CKOPOCTH KOJIUYe-
CTBO BO3/1yXa, OTCAaChIBa€MOIo U3 moja koxyxa (G,,, Kr/4), onpeaensercs no Gopmy-
je:
Gyo' = 9 Fuppyps 3600 1,2, (7.30)

rae Fp, — miomans NpoéMoB BXOIOB U BBIXOIOB U3 KOKyXa UM KAMEPBIL.

[[Iupuna npo€MoB onpeaensieTcs, UCXOs U3 pa3MepPOB KOHBEHEPOB UITU OTJIH-
BOK M BO3MOXXHOCTH IIpoxoja pabouero, a BbiIcoTa paboyux MpoEMOB MPUHUMAECTCS
PaBHOM BBICOTE KOXKyXa WJIM KaMmepbl. KpoMe BXOAHOTO M BBIXOJHOIO MPOEMOB, B
KOXYyX€ MOTYT OBbITh ¥ APYTHE MPOEMBI (HATTPUMED, VIS TOJKATSIIHHBIX MEXaHU3MOB)
Y HEIUIOTHOCTH, TUIOMIAJb KOTOPBIX MOXKET COCTaBISTh 10 20% OT cymMMapHOU ILIO-
1[a1 MPOEMOB.

Eciu nonyaninock Gy, > Gy, TO HYXKHO IS AATBHEHIIHX PACUETOB TIPHHSITH
Gyo', @ M3 YPABHEHHS TEIIOBOrO 0anaHca OMPENeITHTh TEMIIEPATYPY YXOISIIEro BO3-
nyxa. Temneparypy t,x HEOOXOQMMO 3HATh I NOACUETA TEMIOBBIAENEHHA Q) 5 B LIEX
U3 OXJIAIUTEIHHOTO KOXKYyXa.

Cornacio A3-489 [8] B oxiaauTeNbHOM KOXKYXe JMTEHHOIO KOHBeHepa HIIH
ydacTka ocThiBaHMs ¢opM BeieiseT Ha 1 T uyyryHa — 60000 kkan, cranu — 136000
KKaJ; B OXJIQJIUTEIILHOM KOHBEMepe MM YYacTKE OCTHIBAHUS JIUThs MOCIE BHIOMBKU
gyryHa — 80000 kkan, ctanu 60000 kkai.

Ecnu mocie BBIOMBKM OTJIMBKM OCTHIBAIOT HA IICMHBIX OXJIAJUTEIBHBIX KOH-
Beliepax, KOTOPbIE HE 3aKII0YEHBI B KOKYX, TO OTCOC BO3]/lyXa OCYILECTBISIETCA Yepe3
OOKOBYIO TIaHEJIb PABHOMEPHOI'O BCAChIBaHUs MO JJIMHE KOHBeMepa. Pacxos Bo3ayxa
(Lyo) ompenernsiercs u3 pacdera 4000 M° Ha | MOrOHHBIH METp MAHEIIH IPH CKOPOCTH
B )KUBOM CEUYEHHH MAaHEJIU HE MeHee SM/C.

KOHCTpyKIusT MECTHBIX OTCOCOB OT OOOpYAOBaHHUS JUTEUHBIX IIEXOB MpeEJ-
CTaBJICHA B aJlbOOMaxX TUIOBBIX MECTHBIX OTCOCOB, a Takxke TPM [16]. Hekotopsie u3
HUX faHbl B [Ipunoxxennun B1 ganHoro mocoowusi.
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7.9 MecTHBIE 0TCOCHI OT NbLISAIIET0 000PY10BAHUA

Ecnu obGopynoBanue paboTaeT C BBIACICHHEM IMbUIM, TO OHO OCHAIAETCA
MECTHBIM (WJIM TE€XHOJOTHUYECKHUM) OTCOCOM 3aKPBITOrO Tuma (YKpbITUSIMU). Pa3Hbie
THUIIBI MBUIAIIETO O0OPYAOBAaHMS B II€XaX MAIIMHOCTPOUTEILHBIX 3aBOJIOB MPEICTAB-
JICHBI B aTbOOM MeCTHBIX 0TcocoB cepuu OB-02-148 Beimyck 1, 2 [16], TPM [18] a
WX TIPOU3BOJAMTEILHOCTh IO BO3AYXY JaHA HE TOJBKO B aihbOOMax, HO ¥ B HOpMax
[13], [8].

K mpuismemy 000pyIOBaHHUIO OTHOCSTCS 3aTOYHBIC, OOJUPOYHBIC, TMOJHUPO-
BaJibHbIC, NUIH(OBAIBHBIE U JAPYTUE CTAHKU C CYXUMH KpyraMu, KOTOpbI€ OCHaIlla-
IOTCS KOXKYXaMH ¢ OTCOCOM Bo3ayxa (pucyHok 7.4) [22], [16].
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Pucynok 7.4 Koxyxu 06AMpouHO-IIIN(POBATIBHOTO CTaHKA

OGBEM 0TCACHIBAEMOTO U3 KOKyXa Bo3ayxa (Lo, MY/4) ompeaersiercs: mo ¢op-

MyJe:
Luo=3600-F- 9, 9=0,25 & he= w0 /60,  (7.31)

rae ¥ — CKOpOCTh B BO3AYXONPUEMHOM OTBEPCTHH KOXKyXa, M/C;
F — miomanp AUBOro ceueHus: BO3AYXOIMPUEMHOIO OTBEPCTHS B KOKYXE;
Jhe — MAKCUMaJIbHAs! OKPY’KHasl CKOPOCTh BpALLEHUs! Kpyra, M/c;
dy, — AMaMeTp Kpyra, MM;
N - yacToTa BpallleHUs Kpyra, 00/MuH.
OpHEHTHUPOBOYHO KOJIMYECTBO OTCACHIBAEMOI'0 BO3yXa MOXKHO NMPUHATH B 3a-

BHCUMOCTH OT !
VIS 3aTOYHBIX U IIIH(POBAIBHBIX CTAHKOB C a0pa3sMBHBIMHU KPyTraMu
Lyo=1,8 dip npu d, = 250-600Mm
Lyo=1,6 d, npu dy, > 600Mm
JI1s TONMMPOBAJIBHBIX CTAHKOB C BOMJIOYHBIMU Kpyramu L,,=4 d,, ¢ maTepua-

TBIMU Kpyramu L,,=6 dy,.
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KoHcTpyKIuu 1 XapakTepuCTUKU MECTHBIX OTCOCOB HEKOTOPBIX BUIOB TEXHO-
JIOTUYECKOTO O0OpY0BaHMS MpUBEACHBI B TpuioxkeHun B (pucynku Bl.1, B1.4-
B1.6, B2.4, B2.14).

7.10 9¢¢peKTHBHOCTH MECTHBIX OTCOCOB

Y CTpoHCTBO MECTHOIO OTcoca Yy 000pylOBaHMs HE UCKIIOYAEeT BO3MOKHOCTh
MOCTYIUICHHE BPEAHBIX BHIOPOCOB B Bo3AyXx nomemieHus: Kosdduument (¢,) MmectHo-
ro 0Tcoca, MOKa3bIBAIOIIUHN, KaKas JOJS BBIACISIOMIUXCS BPEIHOCTEH yaamsieTcs ¢
BO3/[yXOM MECTHOM BBITSIKKH, OMIPEIEISIETCS MPEX/IE BCErO TUIIOM MECTHOTO OTCOCA.

Haub6omnee 3pPpexTUBHBI OTCOCHI 3aKPHITOTO THMA (LIKA(bI, YKPBITHS, KOKYXH),
ko3¢ urueHT 3¢ (HEeKTUBHOCTH KOTOPBIX ¢, = 0,95 ... 1 (B 3aBUCUMOCTHU OT CTEIICHU
repMeTu3anuu 000pya0BaHus).

[Tpu BBINOIHEHUH KypCOBOTO MPOEKTa MOXHO MPUHATH 3HAUYEHUS @, IO Hapo-
IblJIE- U Ta30BbLACICHUSM (OCHOBBIBASACHh HAa JIAHHBIX CIPABOYHUKOB HOPMAaTHBOB
WIM PEKOMEH 1Al MPAKTUKOB) CIIETYIOIIUMHU:

- 30HT-KO3bIPEK, 30HT KOMOMHUPOBAHHBIMH,

30HT HaJ 000pyI0BaHHEM -0,=09 ...1;
- TAHEJI PAaBHOMEPHOT'O BCACHIBAHMS -9,=0,7;
- OOPTOBBIE, KOJIBIIEBBIC OTCOCHI -9,=0,5-0,6.

Ecnu npu ycTpoiictBe OOpTOBBIX OTCOCOB OT 0aKOB WJIM BaHH MOCIEIHUE 3a-
KPBIBAIOTCSI KPBIIIKAMU U OOPTOBOM OTCOC OKa3bIBA€TCS MOJ KPBIIIKOH, TO 3Ddek-
TUBHOCTH TAKOTO OOPTOBOTO WJIM KOJIBLIEBOTO OTCOCA MOXET yBenuuuBatThes ¢,= 0,8
—-0,9.

[Ipu okpacke u3[eIni, KOTJa MOCIECAHUE MEPEMEIIAIOTCS MO0 KOHBEHEPY U3
KaOWH B cymmia, K03QpuuueHT 3(hPEeKTUBHOCTH B 3aBUCMMOCTH OT OpPTraHHU3aLUU
TeXIpoIecca MoxeT ObITh ¢, = 0,5 - 0,95.
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8 MECTHAS NIPUTOYHAS BEHTUJIALIAA
8.1 Bo3ayuinbie 3aBechl

[Tpu BBITIOJIHEHUY 3a7aHKsI HA JaHHBIA KypCOBOM MPOEKT CTYJEHT BCTPEYAETCS
C pELIEHUEM BOIIPOCOB NMPOEKTUPOBAHUS BO3AYIIHOIO Aylla U BO3TYIIHBIX 3aBEC.

Bozoywnvie 3a6ecvl B HapyXHBIX MpOoeMax MNPUMEHSIOTCA IS MPEJOTBpalle-
HUSI CHIKEHHUS TEMIIEpaTypbl BO3ayxa B paboyeil 30He BOJIU3U BOPOT, OCOOCHHO TaM,
rze BOJIM3U BOPOT HAXOMAATCA MOCTOSIHHBIE paboune mecta. He Bce mpoeMbl B Hapy K-
HBIX CTEHaX JOJDKHBI OOOpYIOBaThCS YCTAaHOBKAMM BO3JIYIIHBIX 3aBec. [loaTomy
CTYJICHT, MPEXKIE BCEro, JOJKEH BbIICHUTH corjacHo 1.7.7 CI160.13330.2012, rae
CJIElyeT yCTaHOBUThH BO3AYLIHBIE 3aBECHl. B mpoekTte ciienyeT mpeaycMOTpeTh BO3-
TYUIHYIO 3aBecy (M n300pa3uTh Ha YepTexKe) XOTA Obl B OTHUX BOPOTaX.

OCHOBHBIMH 3JIEMEHTaMU KOHCTPYKIMU BO3JYIIHBIX 3aBEC SIBJISIIOTCS BEHTH-
JSATOP, Kajopudep U BO3AYXOBOJ € MPOJIOJIBHOM LIENbIO IS BhITycka Bo3ayxa. Kak
IPAaBUJIO, BEHTHIATOP 3aBeC 3a0MpPaeT BO3AyX M3 MOMEILEHUs, 3aT€M BO3J1yX MOI0-
rpeBaercs B Kajopudepe 1 nogaercs uepes 1eab B BO3yxoBoje. Bo3ayiHas 3aBeca
MOKET paboTaTh ¢ 3a00pOM BO3AyXa CHapy»KH, TOT/Ia OHA BBINOJHSET €Ille 3a7auu
npuTO4YHON BeHTWIsAuMU. Ha pucyHke 8.1 mokazaHbl HEKOTOpHIE BapHAaHThl KOH-
CTPYKLHMH BO3QYIIHBIX 3aBEC.
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. = = v 1 — cToaK HapYXHOH 3ABECH HENOJOPETOrD BO3AYXAE;
| N— | |

2 — cTOAK BHYTPCHHCH 3ABECH HATPETONO BO3AYXA
1. = BBHTHRATOP ; 2 — Kanopuiep; 3 — BO3AYXOPACIPENETHTE.

A — IByCTOpOHHSIS IUOepHOTo THIa b — KOMOMHUPOBAHHOTO THITA

Pucynoxk 8.1 KoHCTpyKIIMU BO3TyIITHBIX-TEIJIOBBIX 3aBEC

Pacuem 6030ywnoii 3a6ecol CBOIUTCS K ONPEIECICHUIO

-KOJINYECTBA BO3/1yXa, MOAaBAEMOT0 3aBECOM, KI/4;

-TEMIIEpaTypbl 3TOTO Bo3Ayxa, °C;

-pa3MepOB BO3AYLIHBIX KAHAJIOB U 1IEJIN B HUX;

-KOJIMYECTBA TEIUIa, HEOOXOAUMOTrO JJISl MOoJauu B Kajiopudep BO3MYLIHON 3a-
Bechl, Q,, kJ[x/4;

B kypcoBom mpoekTe He 00s3aTebHO MPOU3BOIUTH MOAOOP BEHTWISATOpA U
Kajopudepa yCTaHOBKM BO3JYILIHOM 3aBEChl, €CJIM HE YKa3aHO B 3a/aHuu. Pacyer xe
CJIEIYET BBINOJIHATH JIMIIb B CIy4dasx, KOr/1a yKa3aHo B 3aJaHUU PYKOBOIUTEIIS.

PaGoTa BO3myITHOM 3aBechl BIMSIET KaKk Ha TEIUIOBOM, TaK M Ha BO3MYIIHBIN
Oananc nomenieHus. B TeroBoM GanaHce paboTy BO3IYIIHOW 3aBECHl (B KypCOBOM
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IPOEKTE) JIOMYCKAETCS HE YUUTHIBATh, IPU YCIOBUHU, YTO MPEAYCMOTPEHO OTKIHOYE-
HUE BEHTWIATOPA 4Yepe3 HEKOTOPOE BpeMs IOC]E 3aKPbIBAHUS BOPOT, YTOOBI BO3-
JylIHas 3aBeca MOTjia KOMIIEHCHPOBATh pacxoj TEIUla Ha HarpeB BO3/yXa, MPOHU-
KaIOIIIET0 B TOMEIIIEHUE MPU OTKPBITHIX MPOEMax.

PacueT BO3yIIHBIX 3aBEC MPUBEJEH B CIPABOYHUKE MPOEKTUPOBLIMKA [21],
crenuanbHou Jmreparype [22], B kaure Boskosa O./]. [22] nan npumMep pacdeTa 3a-
BECHI.

8.2 Bo3aymHblii a1y

Bo3oywmnvii oyw - naubonee pacupOCTpaHEHHBIM BUJ MECHHOU NPUMOYHOLU
geHmuAYUY 0OCOOEHHO TaM, Ie pabOTAIOUINI UMEET JENI0 C PACKAJICHHBIM METaIOM
WM Ta3aMu BBICOKOW Temmeparypsl. Bo3aymnsiid aym (B./].) — Bo3aymHyo cTpyro
OTIPEJICTICHHBIX IMapaMEeTPOB, HAIPABICHHYI0 Ha KOHKPETHOro paboyero — mpemy-
CMaTPHUBAIOT COTJIACHO CaHUTApHBIM HOPMaM TaM, IJieé MHTEHCHBHOCTH TEIJIOBOTO
o0nyuenus npesbimaer 350 Br/m? (300 kkai/m?-4). UHorna (40BOJBHO PEKO) BO3-
JYIIHBIA Oyl MPEAyCMaTPUBAIOT JJisi 0OeCleUeHUsT HYKHOTO COCTaBa BO3JyXa B
30HE BJIbIXaHUS B MECTAaX 3HAUUTEIHHBIX Ta30BbIICIICHUN MTPU TTOKPACKE UIIH CBapKe.

Bozayminsiii aymn sBIS€TCS MECTHBIM MPUTOKOM, MPEIHA3HAYCHHBIM IS CO-
3[IaHUS OTIPEACTICHHBIX TTapaMeTPOB BO3yXa Ha OTJCIBHBIX MECTaX, BMECTE C TEM OH
y4acTBYeT KaK B aCCUMUJISIIIUN TEIUIOM30BITKOB TOMEIICHHSI, TaK U B pa30aBIIeHUU
3arpsI3HSAIONIMX BEIIECTB, MOCTYyNAIOMMX B moMerienune. [loaromy moTpeOHbI BO3-
TyXOOOMEH B LIEJIOM U MPOU3BOAUTEIBHOCTh OOIIEOOMEHHOTO MPUTOKA 3aBUCHUT HE
TOJIKO OT MPOU3BOJUTEIIEHOCTH MECTHBIX OTCOCOB, HO M OT MECTHOTO MPHUTOKA.

[TosToMy mpu MOATOTOBKE HMCXOTHBIX JAAHHBIX K pacueTy BO3aAyXooOMeHa B
LEJIOM, MPEXKAE BCEro HAJI0 BBISICHUTH HE TOJIBKO OOIIEe KOJTUYECTBO BO3AyXa yAas-
€MOr0 MECTHBIMU OTCOCAMHU, HO M OTPEJCIUTh CYMMapHO€ KOJIMYECTBO IMPUTOUYHOTO
BO3]lyXa, MOaBAEMOT0 JAYIIUPYIOIIUMHU MMaTpyOKamu.

MeTtonuku pacdera BO3AYIIHOTO AYHNIUPOBAHUS, M3JIOKEHHBIE B CIIPABOYHO-
METOJUYECKON JINTEpaType, HECKOJIBKO OTIWYalOTCsA Apyr oT apyra [20, 21, 22, 27,
32]. CTyneHT uMeeT mpaBo BOCTIOIB30BAThCS JIFOOOW U3 HUX.

Huxe npuBoAUTCS MOPSIOK pacyeTa BO3IYIIHOTO JAYIIUPOBAHUS y TEpMHUUE-
CKOTO0, Ky3HEYHOTO U JJUTEHHOTO 000PYAOBaHUS 110 METOIMKE, TPUBEACHHON B yue0-
Huke [27].

Pacuer nymmpyromen ycTaHOBKH CBOAUTCS K ONPEIETIECHUIO:

-IUIONIA/IA ceYeHus Aymupytroiero narpyoka (Fq), m?;

-CKOpPOCTH BO3]lyXa Ha BbIXOJIe U3 maTpyoka (%), M/c;

-TeMIIepaTyphbl BO3/IyXa Ha BbIXoJie u3 narpyoka (tp),°C;

-KOJIMYECTBA BO3/IyXa, MogaBaeMoro natpyokom (Lo), M*/4;

- CyMMapHO€ KOJMYECTBO BO3/yXa, MOJaBAEMOr0 BCEMH IYIIMPYIOMIMMU Ta-
TpyOKaMH, IPELYCMOTPEHHBIMHU POeKToM ZLo, M*/u.

1. CHauana cinenyeT BBISICHUTB, TZI€ B COOTBETCTBUMU ¢ HOpMamu A3-489, A3-
194, A3-191 u np.[10], [11], [12] unTeHCcUBHOCTH 0OMyueHus: npesbiiiaeT 350 B1/m?
W Kakasi KaTeropus TSHKECTH padOThl HA 3TUX MECTax. DTO IMO3BOJISAET OMPEICIIUTD,
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rje cleAyer NpeayCcMOTPeTh MoIavy BO3AYIIHON CTpyd AYLIMPYIOIIETO Hacajaka Ha
pabouee mecto (cM. [Ipunoxenue b Tadauma b1.2 [37]).

B nosicHUTENbHOM 3alUCKe CIEAY€eT MPUBECTH MEPEUYEHb 000OPYIOBAHUS C yKa-
3aHHEM HMHTEHCHUBHOCTH OONYYEHUS M KaTErOpUH TSHKECTH PalOOThHI, ISl pabodmx
MECT Yy 3TOro o0OpyAoBaHHsA W OOOCHOBATH AJIA YCIOBUH Kakoro pabouero mecra
IPOU3BOMTCS pacyeT BO3AYIIHON CTPYH.

Ecnu paboune Mecta moaBepraloTCsl pa3IM4HON WHTEHCUBHOCTU OOJy4EHHS,
TO 3a pacYeTHYIO MPUHUMAIOT OAHY u3 HUX. HaumbGomnee nenrecooOpa3Ho pacueT mpo-
U3BECTH JUJISl TEX paOOYUX MECT, KOTOPBIX OOJIBIIE B 3TOM LIEXE.

2. B 3aBUCMMOCTH OT KaTreropuu paboThl U MHTEHCUBHOCTH OOJIydeHUs: BbIOUpa-
I0TCS TTapaMeTphl BO3/yXa JUJIsl ABYX MEPHOJIOB Tojla, KOTOPhIE CleayeT 00ecrneunTh
Ha pabouem mecte (), t,) B coorBercTBHH ¢ [Ipunokenuem I'1 CII [4].

B tabnuue 8.1 nmpuBeneHbl 3HAUEHUSI HOPMUPYEMBIX MapaMeTPOB BO3TYITHOM
cTpyu Ha padbouem mecte no [Ipunoxenuro 'l CII 60.13330.2012.

Tabmuna 8.1 HopMupyembie mapaMeTpbl U CKOPOCTH JABUKEHHUS BO3JlyXa MpHU
BO3IYLIHOM QyIINPOBAHUU

Kareropus Temneparypa Cpennsis Temneparypa cmecu BO3/1yXa B 1yIIH-
paboThI BO3/lyXa BHE CTPYH, Ha 1 M? pyroieii crpye, °C, Ha paboyeM MecTe
°C CKOpPOCTh [PH TIOBEPXHOCTHOM
BO31yXa B IIJIOTHOCTH JIYHUCTOT'O TCIIJIOBOT'O
JTyLIUPYIOLIEH noroka, Br/m
CTpye Ha pa-
oouem mecre, | 140-350 | 700 |1400 |2100 |2800
m/c
Jlerkast — [TpuruMaTe mo 1 28 24 21 16 -
la, 16 rpagam 3-5 2 - 28 26 24 20
npuioxxenus B 3 - - 28 26 24
(CT1 60.13330.2012) 3,5 - - - 27 25
Cpenneit 1 27 22 - - -
TSHKECTU— 2 28 24 21 16 -
Ila, 116 3 - 27 24 21 18
3.5 - 28 25 22 19
Tsoxemas—I11 2 25 19 16 - -
3 26 22 20 18 17
3,5 - 23 22 20 19
Ilpumeuanusn
1. Ilpu Temmnieparype Bo3/iyxa BHE CTPYH, OTIMYAIOIICHCS OT YKa3aHHOW B TalOJMIIEe, TEMIIEpaTypy CMECH BO3-
Jlyxa B JYIIUPYIOLIEH CTpye Ha paboyeM MeCTe ClieyeT [OBbINIATL Wik OoHWKaTh Ha 0,4 °C Ha KaXKIblid rpagyc
pa3HOCTH 3HAYEHMs, IPUBEIEHHOIO B TA0JIMIIE, HO NPUHUMATD He Hike 16 °C.

2. [ToBepXHOCTHYIO IUNIOTHOCTB JIY9HCTOTO TEIUIOBOTO MTOTOKA MPHHUMATh PAaBHOM CpeHeH 3a Bpems o0myde-
HUSL.

3. [Ipu AMTENEHOCTH BO3EHCTBUS JIYIUCTOTO TEIUIOBOTO OTOKAa MeHee 15 i 6onee 30 MIH HeTpepHIBHO I
PaboThI TEMIIEPATYPY CMECH BO3/lyXa B JAYIIMPYIOLIEH CTPYyE NOMYCKAETCs IPUHUMATEL COOTBETCTBEHHO Ha 2 °C
BBIIIIE WJTM HYDKE 3HAYEHHH, TPUBEICHHBIX B TaOIuIIE.

4. 11t NpOMEXXyTOYHBIX 3HAYEHHH TTOBEPXHOCTHON INIOTHOCTH JIYYHCTOT'O TEIIJIOBOTO IIOTOKA TEMIIEpaTypy
CMecCH BO3/lyXa B AYIIUPYIOIIEH CTpye CllelyeT ONpeessITh HHTEPHOIISIIIEH.

3. Tak kak nymupyromui NaTpyoOK HaXOAUTCA HA HEKOTOPOM PACCTOSTHUU OT
pabouero mecta (x=1-2M) nmapaMeTpsl Ha BBIXOJI€ U3 NATPyOKa HEe paBHbI TPeOyeMbIM
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napaMeTrpaM Ha pabo4yeM MecTe BCIEACTBHE MEpPEMEIIMBAHMS MPUTOYHOU CTPyH C
OKPYaIOIIHUM BO31YXOM.

B mennvii nepuood rona temreparypa Ha BbIXOJIe U3 MaTpyOKa HUKE TeMIiepa-
Typbl HAPYKHOTO BOo3Ayxa. [103TOMy HapyKHbIA BO31yX, MOJABAEMBIN K JTYLIUPYIO-
MM maTpyOKaM, JOJDKEH OBITh OXJaxkJIeH. Tak Kak aduadamuyeckoe OXJIaXIACHHUE
PEIMPKYISIIIMOHHOW BOJIOW B (popcyHOUHOM Kamepe (0e3 MpuUMEHEHHS HCTOYHHUKOB
X0JIO/IA - apTE3UaHCKOW CKBaKMHBI WJIA XOJIOJAWJIBHON YCTAHOBKH) SIBJISIETCA CaMbIM
JICIIEBBIM CIIOCOOOM CHIDKEHUS TEMIEPATyphl BO3yXa, pallMOHATIBHO HAYaTh pacyeT
C IMPOBEPKH BO3MOKHOCTH NOJYUYECHHs] HYXHBIX [TapaMEeTPOB BO3AyXa I TyLIUPO-
BaHUs ITyTeM 00pabOTKM Hapy»HOTO BO31yXa B (hOPCYHOUHOM Kamepe aanadaTuye-
CKU.

s storo Ha |-d muarpamme ormedaercs Touka (H), cooTBercTByroIas ma-
pamMeTpaM Hapy»XKHOTO BO3/yXa B TEIUIbII Mepro/ 1Mo napamerpam A [4], u depes Hee
npoBoautcs uHus |,=const o p=95% (touka O). Jlunus HO uzobpaxaer agnada-
TUYECKHUI mporecc B POpCyHOUHOI Kamepe, a t,, — Temieparypa BO3ayXa Iocie
OpOCHUTEIILHON KaMephl, PUCYHOK 8.2,

| gty
tH=const
b, oC o p=95%
e o
.f/ 5l _____——-—__——d_
(o] ///,'.x"'f =1 0%
t oxn ,("\< /
4 / e
/ SNES
ARy 4
/ /// IH=const
4 /

//
o rier

Pucynok 8.2 Annabarnyeckuii nmporecc B JOPCYHOUHOU KaMepe

OmnpenensieM OTHOIIIEHUE Pa3HOCTU Temmepatyp P, no popmye:

p=2F 8.1)
tp3—to0
to= toutAt, °C, (8.2)

rae t,; - Temneparypa B paboueii 30He 1exa, °C,
to - TemnepaTypa Bo3ayxa Ha BhIXOJE U3 Hacaaku, °C,
At — HarpeB BO3/1yXa B BEHTHJIATOPE U BO31YXOBOJAX MEXKIY OPOCUTEIBLHOU Ka-
MEpOH U TyNIUPYIOIINM NaTpyoKoMm — npuHuMaercs He menee 1.5 °C.
[Tpu P, <1 npumeHeHue agnabaTUyecKoro OXJaKJIECHUS BO31yXa BO3MOXKHO, a
npu P, >1 cneayeT npuMeHsATh UICKYCCTBEHHOE OXJIaXICHHE.
[Tpu P, =1 (P, >0,9) npumeHeHne ainadaTnIeckoro npoiecca BO3SMOXKHO, HO B
ATOM cllydae TpeOyroTcs OOJbIlIKEe MO CEYEHUIO0 U radaputaMm naTpyOKkd U OoJbIlIoe



77

KOJIMYECTBO BO31yXa, IoxaBaeMoro umu. Iloaromy Ttpebyercs mpuberatb K MCKycC-
CTBEHHOMY OXJIaX/IEHHUIO, KaK U rpu P, >1.

4. BeiOupaeTcst TUIT BO3IyXOpaclpeaeauTes sl MoJau JyIUPYIOIMIEro BO3AY-
xa. B Tabnuue 8.2 npeacraBieHbl TUIIBI MAaTPyOKOB U UX XapakTepUCTHKH. [Ipu BbI-
0ope nmatpyOka cienyeT uMeTh B BUAY, 4yTo natpyoku 111, TpedyroT noaBoa Bo3ay-
Xa CBEpPXY M JOJDKHBI OBITh Pa3MEIICHbI (3aKperyieHbl) Ha KOJIOHHAX, Ha CTEHaX WU
uHaue Ha BeIcOTe mpumepHo 2.5-3m. IlatpyOku [1[l, — ycranaBiauBaroTcs Ha MOA-
MOJIBHBIX KaHalaxX, TaK Kak JJisli HUX TpeOyeTcsl moJBoJ Bo3ayxa cHu3zy. IlatpyOok
[IITJ] moxeTr umeTs moaBox M cBepxy M cHu3dy. Konctpykuusa BI'K nossonser non-
BOJUTh K HEMY BO3JyX CBEpPXY, CHU3y U FOPU30HTAIBHO (KOHCTPYKLUHU TYLIUPYIO-
mux natpyOokoB npuseneHsl B [37]). [To Tumry Bo3ayxopacnpeaenuTens BEIOUparoTCs
3Ha4YeHUs KO3 hUIMEeHTOB M U N.

Tabnuma 8.2 XapakTepucTuka JyIIMpyOIIX NaTpyOKoB

Pasmeprl, MM Koy pHuHEHTEL
03y XOpacn- Mapka d, ] = ) .
PEACTHTENE P (bxd) b, A L H § E m H G a,
£=
& s
Viupepcansuoiii | YAB-1 [ 450 | 400 | 400 | 625 | 770 | 392 | 0.17
Ay IUHP YEOLUHH 725 49,2
soytyxopacmpene | VIB-2 | 630 | 600 | 600 [ 860 [ 1040 | 67 [ 038 | . |, .|,
mTen THnA Y B 1040 80,1 : ?
cepus 3904-31 VIB-3 | 900 200 | 800 | 1185 | 1310 | 109 | 068
1340 1297
Marpybox Iria-5 | 500 | 320 | 320 1010 | 1260 | 61 0,1
TOBOPOTHIN Tmia-6 | 630 |400 [400 | 1260 [ 1540 |88 016 | 63 45| 4
Ay WMPYIOLIHH
roma T I8 | 800 | 510 | 510 1590 | 1900 | 125 |0.26
Marpy6ox Oa-3 [315 [330 [440 - 760 [ 107 (014 | 53 [45] 16 | o=30°
Jymupyiomgiic | 104 | 400 [440 [3e0 |- 960 | 30 023 |51 [34] 1.0 | e=45°
VBIAKHEHHEM na-5 [s00 [3550 [700 |- 1200 (427 [036 | 45 [3.1] 0.8 | «=60°
BO3IYXA THIA O3 [315 [330 440 [553 [895 [243 [o14 [ 45 [31] 32 [e=30°
NouIla, o4 [400 [440 [3560 [6890 [1220 [351 [o023 | 45 |31 32 | e=45°
IA.-5 | 500 [550 | 700 | 831 1450 [ 521 [036 | 40 (28] 2.8 | u=60°
BTK cepus BTK,-1 [ 900 680 [ 380 [ 3%
490468 Bepxuuit | BIK,-1 | 900 1200 | 1055 [ 1158 62 s1l 1o
nmogeod Bosayxa | BTI,-1 | 1100 1200 | 1055 [ 185 ’ : ’
BTK.-1 | 1100 2225 | 1970 | 3975
BIK cepus BIK,-1 | 900 765 | 365 |80 032
490468 mwoxuni | BIK,-2 | 900 1335 [1035 | 121 J064 | ., |5 | 10
nmoaBoa Bo3ayxa | BIK,-3 | 1700 1335 [ 1035 | 191 1218 | . :
BIK,-4 | 1700 2411 [ 1970 [413 [ 296
Hpumeuanun.

1. dng pyimpyvronmx narpvoroes Tana T1,-3+1T1-5 ko3(upIieHTE m, #, { TpHBeIeHEL: IEPBOe YHCIO — IPH NnJaue No1 YITIOM
30°, BTopoe — noa yraom 45°, Tperre — nog yrion 60° BHI3.

2. Mg ayumpyionmx natpyGkos THa [L-3+11,-5 xoadupeHTs m, #, { TpHBeIEHEL NePBOE MHCTIO — MPH TOPHIOHTATBHOH
nofave, BTopoe — o yraom 20° eeepx, TpeThe — noj, yrmowm 20° pai3.

3. Bo Beex Bosayxopactipenemuteasax Tura I1, u 11, (He 3aBHCHMO OT THIOpasMepa 3, 4 WM 3) M3 MOTYT HMETh YTOI
yeraHoepk 307, 45 u 60°,

5.0npenaensercst TpedyeMas IUIOIIAAb CEYCHUs AyIIupyromiero marpyoka (F)
1o (hopMmysam, IPUBEACHHBIM B Ta0uIle 8.3 (B 3aBUCUMOCTH OT 3HaUCHUS P;).
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Ecnu BeIOpaHHBIN THIT AYIMIMPYIOIIETO HACAJKA TAKOTO CEUEHUS MMETh HE MO-
xeT (Tabnuia 8.2), 3a1at0Tcs IPYTUM TUTIOM MaTpyoka. MOXKHO TakKe IPUHSATH JIPY-
roe 3Ha4yeHUe t, B 3alaHHOM MHTEpBaje HOPMATHBHBIX 3HAYECHHH M IOJYYUTh HOBOE
3HaueHue P.

dakTUYECKOe CEUCHHUE MaTPyOKa JOKHO OBITh TPUMEPHO PABHBIM PACUYETHO-
My. Ha mpakTuke momyckaeTcs 4yTh 3aHW)KCHHAsI BEIMUMHA. 3aBBIIIICHHAS BEJIMYMHA
Fo mpuBoauT K TIepepacxoay BO3ayXa Ha AYNIUPOBAHHUE W YAOPOXKAECT CUCTEMY BEH-
TUJISITIAN.

6. OmpenensieTcsi CKOPOCTh BO3yXa Ha BbIXOAe M3 maTpyOka &. Pacuernas
dbopmyina BeiOupaercs no tabnuie 8.3 B 3aBUCUMOCTH OT 3HadeHus P.. B Gpopmyss
noJicTaBisieM GakTuieckoe 3HaueHue Fo.

Tabnuma 8.3 Pacuetnbie popmyIibl

P, Croco0 oxJIaxxaeHus Fo, M’ G, M/c
Prx 2 19pX
Ipu P.< 0,6 anuabar. Fo= T = T—
0,6n 0.7m,/FO
Foz
TTpn P,=0,6-0,9 5 x5 -32) | % &
pu P,=0,6-0, aqnradar. +53P, -3, =
- 0,7 +0,110,8 F, -X
( 0,75n j " ( m\/io )
5 npu x/Fo<m & = 4,/0,7
X
ITpu P,>0,9 UCKYCCTB. Fo=| — X
0,8m npu x/Fo>m S = 0.7mFy

7. Tlo u3BecTHOMY ceueHUr0 Fy Bo3gyxopacmpenenurtesis U CKOpOCTH & Ha
BBIXO/I€ U3 HETO OMPENEIISIOT PACcX0/l BO3IyXa OJHUM MaTpyOKOM.

Lo=3600-Fy: %, m/a

8. Ucxos n3 SKOHOMHUYECKUX COOOpaKeHHI Ha BCceX pabounx MecTax (c pas-
HOM MHTEHCHUBHOCTHIO OOJyUEHHUS) YCTAHABIMBAIOTCS OJHU M T€ ke MaTpyOKku (BO3-
MOJKHBI pasHbie paccTosiHus X). [1o U3BeCTHOMY YHCITy N pabO4YMX MECT, TIC HYKHO
IPUMEHUTH BO3IYIIHOE IYIIMPOBAHME, OMpEAeNsIeTcs oOIee KOJIWYECTBO BO3IyXa
JUTSL TYIITUPOBAHMUS .

L=Lon, M/, G.=Lpo, kr/1a

Tak kak HacaJku QyIIUMPYIOIIME B TEYEHHE I0Jla HE MEHAIOTCS, MO3TOMY Fo =
const. CkopocTh BO3/1yXa Ha BBIXOJIE U3 MaTpyOKa Vo B TIT U XII MOTYT OTJIMYAThCS, &
3HAYUT U pa3HbIM OyneT pacxol Bo3ayxa. OJHAKO LeIeco00pa3Ho pacxo] BO3AyXa
INPUHATH NOCTOSTHHBIM.

L™ = L, M/,

9. TemmepaTypa BO3ayXa Ha BBIXOJIE M3 HACAJKa B TII U XIT KaK MPaBUIIO pas-
Hbele. B Ti1 — paboTaeT opocurenbHas kKamepa i OXJIAXKICHHUS Hapy>KHOTO BO31IyXa,
B XII — KaJIOpuQep 71 €ro Mo10TpeBa.
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[pu oxnaxkaeHUH ¢ MPUMEHEHHEM MCTOYHUKOB MCKYCCTBEHHOI'O XO0JIOJIA TeM-
nepaTypa Ha BBIXOJC M3 MaTpyOKa M JUIsl TeIJIOrO M YIS XOJOJHOTO MEepHojaa roja
ompenensieTcs no Gopmyie:

(tp3 _tp)'X
L=t 06nyF,

[Ipu agnabaTudecKoM OXJIaXIACHUU BO3JlyXa B TEIUIBIM mepuo/ t, onpenenser-
Csl U3 YCIIOBUS

(8.3)

T XII
Pl= P (8.4)
Pe3ynbTraTel pacueroB cBoadt B Tabauny 4.1 Ilpunoxenne 4 «Mcxonnsie nan-
HBIE JUIA pacyeTa BO3LyX000OMEHay.
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9 PACUET MPOU3BOJUTEJBbHOCTU OBIIEOEMEHHOM
BEHTWJIALINUHU

9.1 BbiOop cxeM opraHu3aiuy Bo31yX000MeHa

OO0111ee KOTUYECTBO MPUTOUYHOTO U YIAISIEMOT0 BO3yXa AOJIKHO OBITh TaKO-
BBIM, YTOOBI €r0 OBLIO MOCTATOYHO JJS ACCUMUJISIUH TEILUIO-U BIArOU30BIT-
KOB, a BPEIHbIE, 3arps3HSAIONINEC BO3MyX BEIIECTBA PAa30aBISUMCHh JO JTOMYCTUMBIX
KOHIIeHTparuii. TakoBa 3aa4a BO3IyXx0o0OMeHa.

Bo MHOTOM 3Ha4YeHHME ATOW 3a/Ja4u 3aBUCUT OT TOTO KaK OPTaHW30BaTh BO3MY-
X000MEH, T.€. KaKas CXxeMa ero OpraHu3aIuy BEIOpaHa.

Yucto obmeoOMeHHasT BEHTHIAINAS MPUMEHSIETCSI B MPOU3BOJICTBEHHBIX TTOME-
MICHHUSIX PEIKO, HO €IIe PEXKe B I[eXaxX MPeAyCMaTPUBACTCS TOJIBKO MECTHAS BBITSKKA
(Takoe MOXeT OBbITh TOJBKO B HEOOJIBIIMX MOMEIICHUSX OTACNIbHBIX 11eX0B). Yartie
BCETO B I[€XaX MPUMEHSETCS KOMOMHUPOBAHHAS CXeMa BEHTWISALIUU, MO eCmb HAPAJY
C 00UeOOMEHHOI NPUMOYUHO-BLIMANCHOI GEHMUNAYUCIH UMEemCcs MeCMmHAA
ébimaxcka (MpeJHa3HAYCHHAs JJs yaaleHUsl BPEHOCTEN HEMOCPEICTBEHHO Y
MECT MX BBIJICJICHHSI) WJIH ellle 0oJiee CIOXkKHAasi cXeMa, MPH KOTOPOM Hapsay ¢ oOIie-
OOMEHHOM MPUTOYHO-BBITSDKHOW BEHTWIAIMEH HMEIOTCS U MECHHAA 6bIMANCKA, U
MecmHblil npumok (TPEAHA3HAYCHHBIN JJI1 CO3/IaHUs OMPEASICHHBIX YCIOBHH HE
BO Bceil paboueil 30He, a JIMIIb Ha OTJIEJIbHBIX U pabOUnX MECTax).

Henp3s cka3aTh, 4TO MECTHBIM NPHUTOK W MECTHAs BBITSKKA, TpPEIHA-
3HAYCHHBIC IS CO3JaHUS ONPEACIICHHBIX YCIOBHM HA OMPEACIICHHBIX pabounx Me-
CTaX, HE BBITMIOJHSIOT M BBINIC TICPEUNCICHHBIC 3aa4n. TaK BO3MyX, MOCTYHAIONTUI
BMECTO YJIaJICHHOTO MECHHbIM OMCOCOM, TICPEMEIACTCS OT MECTa MPUTOKA O Me-
CTa O0Tcoca IO MyTH aCCUMUJIMPYS TEIUIO, U pa3daBisieT ra3bl. MecmHblil nPUMmMOoK,
CO3/1aB HY)KHBI€ YCJIOBHSI HA KOHKPETHOM MECTe, J1ajiee IepeMeniaeTcs Mo noMerie-
HUIO, BOCIIPUHUMAsI BPETHOCTH.

Ho yamie Bcero MecTHOro mpUTOKa U MECTHOM BBITSKKH HE JOCTATOYHO IS
O0pBOBI ¢ TTPOU3BOJICTBEHHBIMHU BPEIHOCTIMU U HEOOXOIUM 00Ue0OMeHHbIL NPUMOK
U 00WeobMeHHAas 8bIMANCKA.

Crioco0 ynaneHus 3arpsi3HEHHOTO BO3/yXa U3 TOMEUICHHM JTOJDKEH OBITh TPH-
HAT C YYETOM €CTECTBEHHOTO HAITPABJICHUS TIOTOKOB T.€. BO3AYX C TEMIIEPATypOU BHI-
mre t,, Wim 3arpsi3HEHHBINA Ta3aMy, UMEIOIIMMHU TUIOTHOCTh MEHBIIE TUIOTHOCTU BO3/Y-
Xa, TOJDKEH YIAIATHCS U3 BEPXHEH 30HBI IOMeNeHHs. Eciu B BO3AyX MOCTYIAOT Ta3bl
OoJee TSHKEIbIe, 9eM BO3AYX CIICIYET BBITSDKKY JeNIaTh U3 HIDKHEH 30HBI.

OouweooMennan 6bIMANHCKA MOKET OCYILIECCTBIISITHCS:

U3 sepxneti 30HbL:

- ecmecmeenHas - 4epe3 adparmoHHble (oHapH, ACPICKTOPHl WIIN BbI-
TSDKHBIE TIAXTHI;

- MexaHu4eckas - KpbIIIHBIMA ~ BEHTUJISITOPAMU WJIM CUCTEMOM (Kak mpa-
BUJIO TOPU30HTAJIBHBIX C OOKOBBIMM OKHAMHU WJIM IIEJIbI0) BO3IyXOBOJOB, pa3-
MEIIICHHBIX B BEpXHEW 30HE mMoMmemieHus noja gepmamu, B MeK(PEpMEHHOM Mpo-
CTPaHCTBE WJIM HUXKE Ha BBICOTE 5-6 M OT moa.
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U3 HuorcHeti 301bl:

- U3 IPUSIMKOB WK HA BbicoTe 0,3M OT 10J1a TOPU30HTAIBHBIMU BO3/1yXO-
BOJaMH C OOKOBBIMH OTBEPCTHUSIMH.

OouweoomenHbLIL NPUMOK MOXKET OBITh:

- ecmecmeeHH bl PUTOK Yepe3 OTKPBITHIE MTPOEMBI (a3paliys) Win MPUTOK
yepes3 MPOoeMbl MOJ1 IEHCTBUEM BBITSKHBIX BEHTHIISITOPOB,;

- cocpeO0omoYeHHas no0aya 68 6epxXHiol0 301y Ha BBICOTE BbIlIE 4M (Kak Ipa-
Busio 1 -3 matpyOkamu OONBIION MPOU3BOJUTENLHOCTH, B YaCTHOCTH MaTpyOKaMu
BT'K);

- cocpedomouenHas 8 pabouyro 301y Ha BbicoTe 1,5-2,5M, pa3nu4HBIMH Tia-
TpyOKamMu OOJIBIIION MPOU3BOAUTENILHOCTH U MajbiM 4MCIOM ux [19], B yacTHOCTH
JIOBOJIBHO XOPOIIO OTBEYAIOT 3TOMY BHAY 0OIIEOOMEHHOTO MPUTOKA MAaTPpyOKH THIIA
BIIDIT; BOII,;

- paccpedomoyeHHas nooaia 8 pabouyi 30Hy, 8 3TOM Clydae UCIOIb3Y-
€TCs MHOT0 NaTpyOKOB paBHOMEPHO pPa3MEUICHHBIX B MOMELIEHHH, MPU ITOM Ia-
TpYOKH CpedHeld WIu Majlod MNpOU3BOAMUTENBHOCTU. Ecium B momelieHuu 1exa
UMEI0TCs pabouue MecTta BOJIM3U OKOH, TO CIEAYET MaTpyOKH aJis 00IIe0OMEHHOTO
IPUTOKA B pabOUyIo 30HY pa3MeIlaTh B IPOCTEHKAX MEKIY OKHAMU;

- paccesnHas nooava 8030yxa 6 6epXHiol0 30Hy 4Yepe3 NaTpyOKu paBHOMEp-
HoM paszmaun BIIK (mepdopupoBanHbie), pa3MelieHHbIE B MEX()EPMEHHOM MPO-
CTPaHCTBE, WJIM MOJABEUICHBI Mo GepMamMu. DTOT BUJ O0IIEOOMEHHOTO MPUTO-
Ka MPUMEHSIOT B I[€XaX CO 3HAYUTEIbHBIMU BBIJCJICHUSIMHU NbUIM U HE3HAYH-
TEJIBHBIX BBIJICJICHUSAX TEIIa (B OYMCTHBIX OTJEICHUSIX JUTEHHBIX 1IEXOB), a TAKKE B
rajIbBAHUYECKUX U TPABUIIBHBIX I[€XaX.

[lepBbie yeThIpe THINA MPUTOKA MOTYT MPUMEHSATHCS B LI€XaX CO 3HAYUTEI b-
HBIMU BBIJICTICHUAMH Teruia. [lpudeM caHUTapHO-TUTHEHUYECKUE XapaKTePUCTHKU
BO3pacTalOT OT MEPBOT0 THUIA K YETBEPTOMY, @ SKOHOMUYECKHE — HA00OpOT CHUXKa-
totcs. [Toatomy ecnin Hopmamu CH — 118 [7] pekoMenayeTcst aspaiusi, TO COCpe1o-
TOYEHHYIO 10J1auy B BEPXHIOIO WJIM padouyto 30HY (a TeM 0oJjiee pacCcpeiOTOUCHHYIO B
pabovyI0 30HY) MOYKHO IPUMEHSTh.

BriOpanHas cxema opraHu3aldd BO3AyXOOOMEHa JIOJKHA COOTBETCTBOBATH
TpedoBanusm 1. 7.5 CII 60.13330.2012 u B yactHOCTH myHKTaM 7.5.9 u 7.5.10;

- MPUTOYHBINA BO3JYyX CJEAYyEeT HANpaBIATh TaK, 4TOObI BO3AyX HE MOCTyHal
yepe3 30Hbl C OOJIBIIMM 3arpsi3HEHHEM B 30HBI C MEHBIIMM 3arpsi3HEHHEM WU HE
Hapymajn paboTbl MECTHBIX OTCOCOB. IIpUTOUHBIN BO3AyX cieayeT mojaaBaTh Ha MO-
CTOSIHHBIC paboure MecTa, €ClIi OHU HaXOJIATCS BOJHM3U UCTOYHUKOB BPETHBIX BBIJIC-
JIEHNH, Y KOTOPBIX HEBO3MOKHO YCTPOMCTBO MECTHBIX OTCOCOB.

- YAQJIeHHE BO3AyXa U3 MMOMEUIEHUI CUCTEMaMU BEHTWISLUU CIEAYyET Ipeay-
CMaTpUBaTh U3 30H, B KOTOPHIX BO3AYyX HambOoJjee 3arpsi3HEeH WM UMeeT Hauboiiee
BBICOKYIO TEMIIEpaTypy WX SHTAIbNUI0. [Ipy BhIIEICHUH MBUIA U a3p030Jed B MO-
MEIIeHUsAX 0e3 TEIUIOBBIICICHUN yAaJIeHHe BO3JyXa CHUCTEMaMU OOIEOOMEHHOU
BEHTWISILIUU CIEAYET MPeayCMaTpUBaTh U3 HUXKHEW 30HBI.
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B03MOXXHOCTh MpPUMEHEHUS 3KOHOMHYECKH I€JIECO00pPa3HOro BapUaHTa
MPUTOKA, JOJKHA ObITh 00OCHOBaHA PACUYETOM MPUTOYHBIX CTPYH: pacyeToM as3pa-
1[UH, BEIOOPOM BO3AyXOpACTIPEICTUTEIICH.

9.2 PexomeHyeMble cXeMbl OPraHu3alui BO3IyX000MeHa

OueHb Ba)XHO TaKXe€ 3HATh PEKOMEHAYEMYIO CXEMY OpTaHU3alUI0 BO3-
JyX000MeHa, MPOBEPEHHYIO MPAKTUKON IKCILTyaTallud BEHTUJISIIUY.

OpHUEHTHPOBOYHYIO CXEMY OpraHU3allMKd BO3yXO0OOMEHa MOYKHO MPUHSTH MO
yKa3aHHUsIM HOPM IPOCKTHPOBAHUS BEHTWISAIMH JTAHHOTO Ipom3BojcTBa [8]-[17].
B xypcoBoM mpoekTe OpUEHTHPOBOYHYIO CXEMY MOXHO MPUHATH MO YKa3aHUSM I10
crpoutenbHOoMy ipoektupoBannio CH 118-68 [7] wmu oKyMEeHTY 3aMEHSIONIEMY HX.

B CH 118-68 ykazaHo, TpeOyeTcsl Ju MpeayCcMaTpUBaTh MECTHBIM MPUTOK H
MECTHYIO BBITSDKKY B IaHHOM I[€X€ U Kakoil BUJI 00IIe0OMEHHOTO MPUTOKA U 00IIIe-
OOMEHHOHN BBITSHKKA SKOHOMHUYECKH TMPEAIOYTUTEIHPHO TPUMEHUTh B JTAHHOM IIEXE
(Tpu 3TOM HE HapyIlasi CAHUTAPHBIX HOPM).

PekomeHnmyemble CXeMbl BEHTHISIIIMHM, CIOCOOBI MOJA4YM BO3JyXa JJisi 1IEXOB
MalIMHOCTPOUTENbHOTO npoun3BojicTBa Mo CH-118-68 [7] nansl B Tabm. 2.1.

Hns adpdextuBHON pabOThl BEHTWISIIIMM B TPOW3BOJCTBEHHBIX IMOMEIIICHUSX
KpOME CXEMbI OPraHM3aIUM BO3IyX000MEHa CIEeAYyeT CeNaTh MPaBUIbHbBIN BEIOOD KO-
JIMYECTBA YAJIIEMOT0 U IPUTOYHOTO BO3/1yXa (M TeMIepaTypy MPUTOKA).

B mexax MammHOCTPOUTEIHHOTO MPOM3BOJCTBA MPUMEHSCTCS KOMOUHUPOBAH-
Hasa cxeMa OpPTaHW3alliy MPUTOKA W BBITSDKKH, IMPU KOTOPOW pacueT MPOU3BOAUTEIIh-
HOCTU MecmHOU N 00ueobMeHHOot BEHTUIISIUUHU IPOU3BOIUTCS OTAEIBHO.

Jis Toro, YTOOBI MPUCTYIUTH K PacyeTy BO3AyXOOOMEHA U B YaCTHOCTHU MPOMU3-
BOJIMTENIFHOCTH OOIICOOMEHHON BEHTHUJISIMM CJIEIyeT MOJATOTOBUTH MCXOJIHBIC JaH-
HBIE K 9TOMY pacueTy:

- BBIOpATh pacUeTHBIC TEMIIEPaTyphl BHYTPEHHETO M HAPY)KHOTO BO3TyXa;

- ONIPEJCNINTh M30BITKU TETJIa;

- OTNIPECIIUTD BBIJICJICHUS Ta30B, MAPOB, MbUIH, a TaK e BIaroOu30bITKH;

- TPOM3BECTH PACYET MPOU3BOIUTEIBHOCTH MECTHOM mputounoi (2L,) u
MECTHOM BBITSDKHOM (2_L,,,) BEHTHIIAIINH;

- BBIOpATh OPUEHTUPOBOYHYIO CXEMY OPraHU3AIMH BO31yX000MEHa.

9.3 ®akTopsbl, onpeaeasOlie BO31YX000MeH NMPOU3BOACTBEHHBIX TMOMe-
HIeHu#

Pacxon nputouHoro Bo3ayxa [cormacHo 1.7.4.1 Ilpunoxenue U1
CI160.13330.2012] onpenensieTcst pacC4eToOM C Y4€TOM TPEOOBaHMIA,

o CaHUTAPHO-TUTUCHUYECKUX HOPM;
o HOPM B3PBIBOIIOKAPHOW OC30MaCHOCTH;
o YCIIOBUH MCKITIOYAIONINX 00pa3oBaHue KOHIEHCATa

TpeOyemblii BO3yX000MeH J0JIKEH ObITh onpeseneH [cornacHo [Ipunoxenuto
N2 CI160.13330.2012] oTaenbHO AJi TEIUIOr0, XOJIOJHOTO U MEPEXOIHOT0 MEPHO/Ia
roja. B KypcoBOM MpoOeKTe NOMyCKAeTCs BBITIONHITH PAcUeT TOJIBKO JJISl TEIUIOTO U
XOJIOTHOTO TIEPHO/Ia TO/Ia.
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Br160op B0O3yX000MEHa 11€Xa CIAeAYyEeT ONPENENsITh OTACIbHO M0 KaXKIOMY U3
CIIEYIOIUX (PaKTOPOB:

a) 0 pa30aBICHUIO 0 JOMYCTUMBIX KOHIIEHTPAIMA BPEAHBIX MM B3PHIBOOIIAC-
HBIX BeriecTB (o razam™);

0) mo U30BITKAaM SIBHOUM TEIJIOTHI, C IEIbI0 00ecredueHus TpedyeMoi TocTo-
STHHOUM TeMIIepaTyphl Bo3ayxa B pabodeli 30ue t,; (“mo Termny”);

B) 110 U30BITKAM BJlaru, ¢ 1eJbl0 00eCIeUeHUs JONMYCTUMBIX 3HAUEHUU OTHO-
CUTEILHOM BIAXHOCTU (IO Biare”) u mpeaynpexiacHus oO0pa3oBaHUs KOHJEHCATa
Ha BHYTPEHHEW MOBEPXHOCTH HAPYKHBIX OIPAKICHUM;

r) IO KOMIIEHCAIlUM MECTHBIX OTCOCOB U MUHUMAJIBHOW 00OIICOOMEHHOM
BBITSOKKM M3 BEPXHEHW 30HBI JJISI MPEJOTBPALIECHUS CKOIUIEHUS BPEIHOCTEU B
Hel (ecau BpeAHbIe BEIIeCTBa JIerde BO3/AyXa WM B II€X€ 3HAYUTENbHbIE U30BITKU
SBHOW TEMJOTHhI) UM M3 HUXKHEH 30HBI (€CiIM BpeJHBbIC BEUIECTBA TSKEIee
BO31yXa) (“TI0 MECTHBIM OTCOCaM”)

1) IO HOPMATUBHON KPAaTHOCTH BO3AYXOOOMEHa, [0 HOPMHUPYEMOMY YAEIb-
HOMY pacxoAy IPUTOYHOTO Bo3ayxa Ha 1 M° mromany momna (“mo HOPMaTUBHOMN
KpaTHOCTH);

€) 10 HOPMAaTUBHOMY YAEIBHOMY pacxoly Hapy>KHOI'O MPUTOYHOIO BO3yXa Ha
1 paboratomiero (“mmo Hopmam™);

PaccuutaB pacxoo0 npumounozo eo3dyxa mno xaxiaomy (QakTopy, Cileayer
JaHHbIE 3HaueHus 3aHecTH B Tabmuny All Ilpunoxxenust A, mpoaHaIM3UpPOBATh UX U
IPUHSTH 32 pacyenHble HAaUOOJIbLIEE U3 MOTYYECHHbBIX BEJTMYHH.

OOO0CHOBBIBasi B OSICHUTENILHON 3aIIUCKE KYpPCOBOTO MPOEKTa BHIOOP BO3IYXO-
oOMeHa, cienyeT 00s3aTeNIbHO yKa3aTb, Kakash KOHKPETHO BEJIMYMHA MPUHUMAJIACh
WIM yYUThIBAJach U MOYEMY, a HE M3JlaraTh OOIIMEe MPUHLUIBI pacuyeTa BO3-
JTyX000MeHa.

9.4 Pacuet BO31YyX000MeHa 1o “razam”

Pacxon mputoyHOro BO3myxa Juis pa30aBlieHus, MPOPBABIIMXCS B BO3AYX IO-
MEIIEHHS 3arps3HSAIONIMX WM B3PBIBOOMACHBIX BEILIECTB (Ta30B, MapoB, a’po30-
JIeH, TbUIA) 10 JAOMYCTUMBIX 10 CAaHUTAPHO-TUTUEHUYECKUM TPEeOOBAHUSIM U B3PHIBO-
M0Kapo0e30NaCHOCTH KOHLEHTPALMA MOXKET OBITh OIpeNeseH MO CIEAYIMmUM (Qop-
MyJIaM:

M-1 M-1
anzﬂ).pl{ UJIn anzﬂ.pm (91)
cyx _cnp cnon _cnp
= M -1000 p, W Gn _ MlOOOpH*’ (92)
" HIK —c, *0,711K

rae G,p - CcyMMapHbIi IPUTOK BO3/yXa, KI/4;

M- KOTMYEeCTBO 3arpsI3HAIONICTO BEIIECTRA, I/4;

Cyxs Cnp, Cu - KOHIIEHTPALIUS BPEAHOrO BEIIECTBA COOTBETCTBEHHO B yAallsie-
MOM U IPUTOYHOM HAPY>KHOM BO3IyXE, Mr/m;

K, Cyon - DOTMyCTAMAs KOHIIEHTPAIIMS BPEIHOTO BEIECTBA B paboyueli 30HE U
BHe ee, Mr/M° ([Iproxenmue XK);

Oy - TNIOTHOCTh HAPY>KHOTO BO3/1yXa, Kr/M°.



84

Tak kak Temrneparypa Hapy>KHOTO BO3/lyXa B TEIUIbIA U XOJOHBIN MMEPUOJI ro/ia
pazHas, 3HaueHUst G, 1711 TEIJIOr0 U XOJI0JHOTO NMEPUOJO0B TOXKE OYIyT pa3HbIMH.

[TputouHbIM, KaK MPaBHUIIO, SIBISAETCA BO3AYX HApPYKHBIH, MOATOMY Cpp = Cy.
Opnnako, cormacHo HOpM [4] MecTo 3a00pa HapyKHOTO BO3ayXa ISl IPUTOKA JTOJDKHO
ObITh BHIOPAHO Tak, YTOOBI KOHIIEHTpAIUsl BPEIHBIX BEUIECTB B HEM HE MpEBbIIIaa
30% OT KOHLEHTPALMK TOYCTUMOW B paboyel 30HE, T.€. Cyp = cy < 0,311/[K,;.

Ecnu Bo3nyx ynansiercs u3 pabodeil 30HbI, TO KOHIEHTpAIUsl Ta30B B HEM HE
nospxHa npessiath [IK, 1.e. ey < II4K,,.

Ecnu Bo3myx ymansiercs W3 30HBI 3a MpefenaMu padoyeil, TO KOHIIEHTpAIHsI
BPEIHBIX BELIECTB MPUHUMAETCS TOMMYCTUMOM IS 3TOU 30HBI, T.€. Cyx = Cpon-

B ciyuae ecnu yaansemMblil Bo31yx 3a0UpaeTcsl U3 pa3HbIX 30H (HaIpUMeEp: U3
pabodeil 30HBI MECTHBIMH OTCOCAMH W W3 30HBI BHE pabodeii), To oOmiee Koimde-
CTBO IPUTOYHOTO BO3/yXa OIpeAeseTcs o Ggopmyie

M -1000- L, (IJIK - ¢, ) 9.3)

G, =G _+ Py s
np MO c —c np

yXx H

rae G, Lyo - pacxosa Bo3myxa yaansieMoro u3 pabodei 30HbI MECTHBIMH OTCO-
caMU, KI/4 M3/,

B kKypcoBOM mpoekTe AOMyCcKaeTCss MPUHUMATh, YTO BECh BO3AYX YyIASICTCS
C OJIMHAKOBOM, paBHOM JOMYCTUMOM 1Ji paboueil 30Hbl KOHIICHTPAIIMEH U BHITIOJIHSTh
pacuet o popmyie (9.2) otmedeHHOM * .

Eciu oonoeépemenno B BO3MyX MOMENICHMS MOCTYIAIOT pa3HbIe rasbl, TO IO-
TPEOHBIN BO3yXOOOMEH, OMPEICISICTCS N0 KAHCOOM) OMOeIbHO, 3 HAaUOOJBIIEE ero
3HaYCHHUE NMPUHUMAETCS KaK pacdeTHoe 1o 6opb0e ¢ razoBblieieHusIMU. Eciin kakue-
TO ra3bl 00JIAJaI0T OJTHOHANPABICHHBIM JCHCTBHEM Ha YellOBeKa (CyMMaluen ei-
CTBHS1), TO 32 paCYETHBIM BO3yX000MeHa 1O O0pbOE ¢ Ta30BBIICICHUSIMU TTPUHU-
MaeTCsl CyMMapHOE 3HAYCHHE BO3TyX000MEHA 110 3TUM Ta3aM.

[Ipou3BOAUTENLHOCTL 00IIE00OMEHHOM BeHTHIsAIMU (1 G°° ) ompenensercs ¢

Y4ETOM TPOU3BOIUTEILHOCTH MECTHON BBITSIKKH (G,,,) 1 MecTHOTO npuToka (Gy)

G =Gyp— Gy, GY.= Gyp— Gy (9.4)

BBIT -
PesynpTaThl pacdera 00IIero KOJWYECTBA MPUTOYHOTO BO3/ayXa, MOTPEOHOTO
“mo razam”, 3aHocaTcs B Tadauity 6.1 [Ipunoxxenus 6.

9.5 Pacuer B031yx000MeHa 10 “BJare”

Bo3nyxoo6men nmo 6opbbe ¢ m30bITKAaMH BJard paccuuThiBaeTcs mo Gop-
MyJIaM aHaJIOTUYHBIM TE€M, 110 KOTOPHIM PaCCUYUTHIBAETCS BO3yX000MEH “TI0 ra3am’:

w W _ W-G,, (dpz _dnp)
G, R — W G, =G, + (dyx—dnp) (9.5)

yx op

rae W - B1aron30ObITKH B IOMEIICHUH, T/4;

dups s, yx - BIArocomepikanue Bo3ayxa COOTBETCTBEHHO MTPUTOYHOTO, BO3.TY-
xa pabouell 30HbI, BO3/TyXa BHE paboyeil 30HbI, I/KI, B MECTe OpraHu3aliu oo1eoo-
MEHHOM BBITSKKH.

Brnaroconepkanue dy; u dyx onpenensitores mo |-0-muarpamme mo mpuHSATHIM
3HAYCHUSM lys, @ps Ly, 0y, @ Ay = dy 1o 1, 1 t,,.
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Pacxon 0011e0OMEHHOM BBITSDKKU PaBEH:
0 —
G;)LIT - an - C;MO' (9.6)
Ecnu B moMemeHnn KpoMe MECTHOW BBITSKKM MMEETCS U MECTHBIM MPUTOK
(G,, dy), To pacxoa 00IIECOOMEHHOTO MPUTOKA M OOIIEOOMEHHOM BBITSYKKH, OTpEIc-
JISICTCSI PEIICHUEM CUCTEMbI yPaBHEHUM:
ypaBHEHUE BO3YIIHOTO OanaHca:
0 —_ 006
Guot G =G, +Gy (9.7)

ypaBHEHHE MacCcOBOT0 OaJlaHca:
Gyo Ops +Gy; dy= G, d, +G27 dy, +W. (9.8)

006
BBIT 2

HensBectHpiMH B YPaBHCHUAX SBJIAIOTCA Ggpﬁ n G npuieM Jid TCIUIOTO U

XOJIOJIHOTO TIEPHO/A 3TH BEIMYUHBI MOTYT OBITh pa3HbIMU. OOIICOOMEHHAsT BBITSHKKA
pu 60psoe ¢ W ocymiecTBisieTcs 3 BepxHei 30061 (G, = G, ).

Pe3ynbraTel pacyeTra CyMMapHOIO pacxoja IMPUTOYHOrO BO3AyXa “TO Biare”
3a”HocATCA B Tabnuiy 6.1 Ipunoxenus 6.

9.6 PacueT B0O31yX000MeHA M0 “MeCTHBIM O0TCOCaM”

[Ipy HamMYUK B TIOMEIICHWM MECTHBIX OTCOCOB IPUTOK BO3AyXa HYXKEH,
MIPEKIE BCETO, ISl KOMICHCAIIMHA BO3AyXa YJAISIEMOT0 MECTHON BBITSHKKOM OT TeX-
HOJIOTUYECKOT0 000py/I0BaHUs (M TEXHOJIOTHUUYECKUMHU oTcocamu). OqHaKo, KpoMe
MecTHOU BBITSKKU caenyeT coriacHo CII [4] m. 7.5.10 ynanars u3 BepXHEW 30HbBI B
o0beMe HEe MeHee OJIHOKPAaTHOro oOMeHa B 1 4, a B MOMEIIEHUSIX BBICOTOU Ooliee 6
METpOB He MeHee 6 M/ Ha | M® OMeLIeHusI.

Gor = Gasmin =Las min-Pyx (9.9
Lz min =V mwmn Ly, min > 6F, (9.10)
rie Gy, min - MaCCOBBIM MHUHUMAJIBHBIA PACXO]] BO3/IyXa YAAISIEMOT0 U3 BEpX-
HEH 30HBI, KI/4;

Ly min - MUHUMaJTbHAsI 00IIIEOOMEHHAs BBITSKKA M3 BEPXHEH 30HBI, M /a

V - 06beM IOMEIIEHHUS, M*;

F - nnomanp mona, M

Pyx - IJIOTHOCTB BO3/lyXa B BEpXHEW 30HE MOMEIICHNU, Kr/M;

Toraa Bo3myxooOMeH (CyMMapHBINA Pacxo]l IPUTOYHOTO BO3/yXa) «TI0 MECTHBIM
0TCOCaM» paBeH

an = GMO + GB3 min (911)
a pacxoj] 00Ie0OMEHHOTO TIPUTOKA:
Gy = Gyp — Gy, /4. (9.12)

PacueT Bo3myxooOMeHa «110 MECTHBIM OTCOCaM» CJIETYET BHITIOIHATD JJIs TET-
JIOTO W XOJIOAHOTO MEPUOJOB TOJ1a.

PesynpTaThl pacyera moTpeOHOrO BO3AyXO00OMEHa “IO MECTHBIM OTcCOcCaM’,
3aHocsTCs B Ta0nuiy 6.1 Ilpunoxenus 6.
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Pacxox mpuTOYHOTO BO3/1yXa HEOOXOJUMOTO JJIsi ACCHMUJIISIIUN H30BITKOB SIB-
HOW TEIJIOThI 3aBUCUT HE TOJIbKO OT Koym4yecTBa M30bITKOB Teruia (Q,,s), HO U OT
TeMIiepaTypbl IpuToyHoro (t,,) u ynaiasemoro Bo3zayxa (tyx), KOTOpble B CBOIO O4Ye-
penb ONpeAessaioTCs, MPEeXkae BCEro, CXeMOM OpraHu3alli BO3AyX000MeHa B MOMe-
IICHUM.

be3 ueTkoro mpeacraBieHus BRIOPAHHON CXEMbl BO3yXOOOMEHa HENb3s pe-
IIUTH 33J1ady pacdeTa BO3AyX000MeHa, 0COOEHHO, KOT/Ia BO3AYX000MEH Ompe/esi-
eTcsi 10 OOpHOE ¢ N30BITOYHBIM TEILJIOM.

HaunGonee yacto npu NpoOeKTUPOBAHUH BEHTUJISIIUA UMEIOT MECTO TPU CXe-
MBI OpT'aHM3AIIMN BO3TyX000OMEHa:

IlepBas cxema: 00MIEOOMEHHBIN MPUTOK (€CTECTBEHHBIN MJIN MEXaHU-
YeCKUi) U 00111e00MeHHasl BBITSDKKA (€CTECTBEHHAs] MJIM MEXaHW4YecKas) — YUCTO 00-
Ie0OMEHHas! IPUTOYHO-BBITSDKHAST BEHTHIISIIHS;

BTopasi cxema: Kkpome 00mEOOMEHHOTO MPUTOKA U OOIIECOOMEHHOM BBI-
TSDKKH €CTh MECTHAS BBITSDKKA - MECTHBIE OTCOCHI T.€. BBITSKKa KOMOWHUPOBAHHAS.

Tperbs cxema: KOMOMHHPOBAHHASA - HE TOJHKO BBITSIKKA, HO U KOMOH-
HUPOBaHHBIN MPHUTOK: (00IIEOOMEHHBIN 1 MECTHBIN) (pUCYHOK 9.1).

m/ G,

r__________.__l QoHapA b—0 Gis

o6 _ M

\Gﬂ
>
G:s=Gnap / J

|
Lo]

Pucynok 9.1 KomOGuHMpoBaHHasi cxeMa OpraHu3aliy BO3IyX000OMeHa B IPOU3BOICTBEHHOM
3/1aHUN

B cxeme 1°" — Bech IPUTOK OCYIIECTBISCTCS C OAHOM TeMIeparypoit t,,= too W

BCS BBITSDKKA Uy = tyx.
B cxeme 2°" — MPUTOK OCYIIECTBIIAETCS C OJHON TeMIepaTypoii t,,=to’, & BbI-

TSKKa C IByMsi: MecTHas — t,;. a o01ieoOMeHHast — tyy.
B cxeme 3 — He TOOBKO BBHITSKKA MMEET JBE TEMIIEPATYPBI, HO M IPHTOK:
MECTHBINA TIPUTOK - 1, 1 0OIIIEOOMEHHBIHN — t°°.

np

Bo3MoxHBI 60J1€€ CII0KHBIE CXEeMBbI, KOTJIa 00IIIe0OMEHHBIN MPUTOK UMEET JBE
(W1 HECKOJIbKO) Temriepatyp. Hanpumep: 06111€00MEHHBIN TPUTOK MOKET OCYIIECTB-
JSTHCSA YaCTHUYHOW TOJIaueil Hapy >KHOTO BO3/AyXa depe3 Mpoembl 0e3 00paboTku, a
Jpyras 4acTh MEXaHUYECKON CHUCTEMOW BEHTWJISILIMM C MOJIOTPEBOM MM OXJIAXK]ICHU-
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eM. Eciii B Teruiblii epro roaa 3To ABa BUAA NPUTOKA MOTYT UMETh OJUHAKOBYIO
TeMmIrepaTtypy (paBHyIO TeMIEpaType Hapy>KHOTO BO3/lyXa), TO B XOJOJHbIE — 00s-
3aTenbHOo pasHbie (i, u e ).

Bo3nyxoo0MeH 1o Termion30bITKaM B pa3HbIe MEPUObI TO/Ia B MMPOU3BOJI-
CTBEHHBIX MOMEIICHUIX MOXXET ObITh pa3HbIM. CHayajga BO3AyXOOOMEH MO HU30bIT-
KaM Ter1a onpeessieTcs Ui TeIIoro Mepruoia roa.

Bo3nyxooOMeH B 1e7IOM M pacxo]i 0OIMEOOMEHHOTO MPUTOKAa B ATOM Cliydae
OIIPENIENISIOTCS ITyTEM PEIICHHUSI CHCTEM YPaBHEHUH:

ypaBHEHUE BO3YIIIHOTO OanaHca:

ZGHD = ZGBLIT; (913)
YPaBHCHHUC TCILIIOBOT'O OajlaHca 1o BO3OYyXY:
. ZGBBIT T Ce tBI;IT = Zan TCe tnp + QH36- (914)
Ipu cxeme 1*" ypaBHEHMS UIMEIOT BHI:
Go6 — Go6
np BBIT (9.15)

00 _ (006 106
GBBIT 'tyx - an tnp + Qm%
Ilpu cxeme 2°" ypaBHEHHs UMEIOT BHUI:
G® =G, +G
np B3 Mo 5 5 916
{GMO .tpz + GBx 'tyx - Gr?p 'tlfp + Qm% ! ( )
riae G, - KOJIMYEeCTBO BO3/IyXa, yIAIIEMOT0 MECTHOM BBITS)KKOM M TEXHOJIOTH-
YECKUMHU OTCOCaMH, KI/4;
G,; - KOJIMYECTBO BO3/yXa, YIAIIEMOro U3 BEPXHEH 30HBI 00IIICOOMEHHOM BBI-
TSOKKOM, KI/4;
IIpu cxeme 3 ypaBHEHHS HMEIOT BUI:
Go +G, =G, +G
GMO .tp3 + GBS 'ty

=

Ggg 'tsg + Ga .t/Il + Qm% (917)

rae G, - KOIM4ecTBO BO3ayXa, MOAaBAEMOTO MECTHON MPUTOYHON BEHTUIISAIIH-
el B BUJI€ BO3AYIIIHOTO Jyla, Kr/4.

t, - Temneparypa MecTHOro nputoka, °C.

Temnepatypa mectHoro nputoka (t,= t,), ompezgensieTcss npu pacuere BO3-
JTYIIHOTO AYyIIUpOBaHHsA (CM. 1M.5.2) U B JaHHBIX pacueTax SIBISICTCS M3BECTHOM,
TEMIIEpaTypa 00IEOOMEHHOrO IPUTOKA t!) JUI TEIIOTO NMEPHOAA NPHHUMAETCS PaB-

HOM t; (Mm paBHOM 1y, IPU IPUMEHEHUU aIMa0aTUYECKOTO OXJIKICHUS 00111e00Me-
HHOTO MPUTOKA), @ B XOJIOIHBIA MEPHUOJT MOKET OBITh KaK MIPHHSITON TIO0 TEM WU HHBIM
COOOpaKEHUSIM, TaK U OTNpPEeNIeHa PACUeTOM MPU MPUHITOM BO3TyXO0OMEHE.

Temmneparypa, yaansieMoro MECTHBIMH OTCOCAMHU BO3JlyXa, paBHA TEMIIE-
parype paboueii 30HbI (1,;), a TeMnepaTypa 00IICOOMEHHON BBITSKKH (BBITSIKKH U3
BEepXHEN 30HBI) tyx MOXET OBITH OMpEeJesieHa OJHUM U3 CIEAYIOUIUX METOJOB (CM.
n.6.1.2).

B cxemax 1° u 2°" 1a pacuera t, JTydIne BCero BOCIIONB30BATHCSA CHMILIEK-
coMm "M", 3HaUYEHNE KOTOPOTO MPUBOIUTCS B HOpMax [7] (cM. Tabmuity 2.1 HacTosmIe-
ro mocoous).
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m= % (9.18)
yx o yx

B cxeme 3% uMeroT MecTo /1Ba BUJIA MIPUTOKA C Pa3HBIMU TEMIIEpaTypaMH, CHM-
IUIEKCOM '"'M" MOJB30BaThCS 3aTPYAHUTEIBHO, MO3TOMY TEMIIEPATYPY BBITKKH
W3 BEPXHEH 30HBI ONPEICIIIOT Yepe3 TeMIIepaTypHBIN rpaueHT K:

tx =t + kK (H-2). (9.19)

Jlst BBIOOpa 3HAaUeHus K, MOXHO HCITOB30BaTh PEKOMEH 1AM HEKOTOPHIX aB-
TOPOB, O BEIMYMHE TEMIIEPATypPHOTO TpajueHTa ISl Pa3IMYHbIX MPOU3BOJICTB.
Hamnpumep:

Jurst TuTerHbIX 1exoB kK = 0,8 + 1,5 °C/wm;

JUIS Ky3HEUHbIX 1 TepMmuueckux K = 0,6+ 1,2 °C/M MeHblIee 3HaUECHUE IS XO-
JIOJTHOTO MEPUO/IA;

TSI MEXaHUYECKHUX, CBAPOYHBIX I[€XOB C HE3HAYUTEIbHBIMH H30BITKAMHU
temwta kK = 0,15 + 0,4 °C/m.

BriOpaTh npaBuiIbHO 3HAYEHHE TEMIEPATypPHOTO TpagueHTa TPYAHO, TaK Kak
dakTHueckue 3HaYeHUs K 3aBUCAT OT MHOTHX (PAKTOPOB, M B YaCTHOCTH OT TEILJIOW3-
OBITKOB, OT WHTEHCUBHOCTH BEHTIJIAIIMH, BBICOTHI TIOMEIIEHUS, OT IIJIOTHOCTH pas-
MEIIEHUSI HarpeBaTeIbHOr0 00OpyJ0BaHUs Ha TulaHe I1exa. [Ecnu, Hanmpumep, npu
M30bITKaX TEIJIOTHI, MPU OMPEACIICHUN TEMIIEpaTyphl MPUTOYHOTO BO3AYyXa B XO-
JIOAHBIN MEPUOJ OKa3aliach OHA BBHIIIE TeMIIEpaTypbl padoueil 30HbI, TO MPUHSATOE
3HAUYCHHUE TEMIIEPaTypHOI'O I'PaIeHTa 3aBBIIICHO. |

Pemrast cucteMy ypaBHeHU B 0OIIeM BHJC MPH CXeMax 1°% 1 2°" MOKHO TT0-
JYYUTh CIIEAYIOIINE BBIPAKECHHS JUIS OMpeesieHus pacxoia o0IeoOMEHHOTO MpH-
TOYHOT'O BO3/TyXa:

as G = —er m
Cxema 1 P tp3_tnp (920)
Gy =20 +G,, - (1-m)
Cxema 2™ S (9.21)

6
Gss = Ggp _GMO
IIpu cxeme 3" B 001IEM BHE PEKOMEHAYETCS HE pEllaTh YPABHEHHMS, B MO
CTaBHB B ypaBHEHHE W3BECTHBIC 3HAUCHUSI BEJIMYHH, ONPEACIIUTh HCU3BECTHBIE.

Tenaviil nepuoo 200a

B temubiil mepuoa roaa, Kak NpaBuiio, 331at0TCSI TEMIIEPATYPOU MTPUTOKA PAB-

HOM TeMIIEpaType HapyKHOro Boszfyxa (t;; = t,), a BO31yX00OMEH OIPENEIAIOT MO

dbopMmynam uiaM pemias cuctemMy ypaBHeHuil. B cootBercTBuuM ¢ [lpunoxkennem U
CI160.13330.2012 ecnu Hapy:xHBIH BO31yX mojaeTca 6e3 oopabdorku t; = t,+0,001P,

IJIc BTOPOE ClIaraéMo€ YYUTHIBAET IOTPABKy Ha JABJICHHE, B KYPCOBBIX IPOEKTax
MOIPaBKOM MOKHO MpPeHeOpeyb.



89

X0J100HbIU nepuood 200a

[Tpu BrIOOpE BO3MYyX000MEHA MO “TEITy” B XOJIOJHBIM MEPHOJ] ro/a, PelIeHUe
cucteMbl ypaBHeHui (9.17) MokeT ObITh MHOTOBAaPHUAHTHBIM B 3aBUCUMOCTH OT MPHUHSI-
TOW TeMIIepaTypbl MPUTOKA HAPYKHOTO MOJAOTPETOTO BO3AYXA.

W3BecTHO, 4TO mpH OOpbHOE ¢ M3OBITKAMH TEria MOTPeOHOE KOJIUYECTBO MpU-
TOYHOTO (ITOJIOTPETOr0) HAPYKHOI'O BO3/AyXa OyJET TEM MEHBIIE, YEM MEHbIIE OyIeT
ero Temneparypa. OnHako, mpy mojade Bo3ayxa ¢ TeMIepaTypoil Ha MHOTO MEHbIIE t,,
3aTPYAHUTENHHO OyAeT 00ECTIeYnTh HOPMATUBHOE 3HAYCHUE TEMIIEpaTyphl BO3/IyXa B
paboueii 30He t;.

Ecnu npuToYHbI BO3IyX MOJAeTCs HA YPOBHE BhIIIE pabOYel 30HBI TO pa3HUIIA
tup - ;s MOXKET OBITh OOJIBINON, TaK KaK MpHU JTOCTHXKEHUH MPUTOUYHOM CcTpyel pabodeit
30HBI IPUTOYHBINA BO3AYyX YCIIEET MepeMenIaThCsl ¢ BHYTPEHHUM M HarpeThes. [Ipu Ta-
KO mojiaye Bo3/yXa U CKOPOCTh BBIITyCKAa MOXKET ObITh IOCTaTOYHO OOJBIION, TaK KaK
10 IMyTH K paboueil 30He CKOPOCTb MOXKET CHU3UTHCS.

B xonoonuwiii nepuoo eooa, kax npasuio, 6030yx000MeH N0 Meniou3ObIMKAM He
cuumarom, a NPUHUMAOM e20 No OpyeuM QaKkmopam «no 2azam» Uil «no Mmecm-
HbIM omcocamy - bobulee sSHaueHue, a U3 ypasHeHul onpeoensiom mpeoyemyro Oisl
OAHHBIX U30OBIMKO8 Menia U NPUHAMO20 8030YX000MeHa, memnepamypy oouje-
obmennoeo npumoka. /lanee ananuzupys nonydenHuvle sHauenus t,, onpeodensiom,
coomeemcmeayem iU Ima memnepamypd, peKoMeHOyemMomy cnocoby nooadu 6030yxa &
XO0JIOOHBILL NEPUoo.

B xonoaHbI epuos rona, mpu HAJTUYUU U30BITKOB SIBHOTO TEIJIa TEMIIE-
paTypa o0Ie0OMEHHOT0 MPUTOKA AOJDKHA OBITH HUXKE TEMIIEpaTyphl pabodeil 30-
HEI t3) < t,;, X I0KA HE BBIIIOIHEH PACYET NPUTOYHOM CTPYH MOXKHO OPMEHTUPOBOYHO

NPUHKUMATh t)) MCIOJb3ys PEKOMEHIALMU 0 BENUYMHE pasHuubl At = t,, —t>°. Ora

pa3HUIIA 3aBUCUT OT Croco0a opraHu3alMKu OOIIEOOMEHHOr0 MPUTOKA (B KaKyro 30-
HY, C KAKOM CKOPOCTBIO, KAKOU CTpyel MoAaeTcs BO3AYX), B YACTHOCTH:

a) MPU COCPENOTOUYCHHOW TMOJaye B BEPXHIOIO 30HY Ha BBICOTE Oosiee 4M, C
OoapImMMU cKOpOCTsIME (Hampumep, marpyokamu BKI') - At =6 + 10°C;

0) nmpu monade B pabouyyr0 30HY COCPEIOTOYECHHO, MaTpyOKamMu Majaou
npou3BouTeNbHOCTH Al =2 + 5°C;

B) IPU MOJa4€ COCPEIOTOYECHHO B pabOUyI0 30HY 3KEKIMOHHBIMU MaTpyo-
kamu tina BITOIT, BITOm Bo3moxkHo At < 10 °C;

I) eclii JIOMyCKaeTcs JUIsl JAaHHOTO MPOU3BOJCTBA adpallysi B XOJIOHBIN ITe-
puoza roaa, To t) =t

) IIPU HEAOCTATKE TEIIA B IIOMEWIEHHH t;) > t,;, HO OHA JOJDKHA ObITH HE 00-

aee 45 °C.

Ecnu B pesynbrare pacuera t,, okazanocs, 4ro At = t,;, —t,, cooTBeTCTBYET pe-
KOMEHZI0BaHHOMY CIIOCOOY MOJIaul MEXaHMYECKOro MPUTOKA, TO pacyeT BO3AyX000-
MEHA Ha DTOM 3aKaH4YMBAETCS.

Ecnu At okazancs 0osbllie peKOMEHI0OBAaHHOTO (UTO O3HAYAET, YTO BO3AYX000-
MEH Mall), TO CIEIY€ET 3a1aThCA t;; U MIEPECUUTATh BO3LyX000MEH.
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Ecnu ans nanHOTO BHUAA MPOU3BOJICTBA B XOJIOJHBIM MEPUOJ rojla JOIMyc-
KaeTcsl €CTECTBEHHBIN MTPUTOK Y€pe3 OTKPBITHIE TPOEMBI [7], TO B ciydae, ecau t,, 1o
pacyeTy MOJy4YHsIach TaKOM, 4TO ty,-t OOJbLIE PEKOMEHJOBAHHOIO, MOXHO IPHU-

MEHHUTh KOMOMHHUPOBAHHBIM MPUTOK: YaCTh BO3yXOOOMEHHOTO MPUTOKA MOJa-
eTcsa 4yepe3 ppamMyru OKOH C TEeMIEpaTypod HapyKHOTO BO3/yXa, a OCTajabHas
4acTh - C TEMIEPATYypOl MOJOTPETOTO MEXAHMYECKOro mpuToka. Torna 3HadeHHe
t°°, MOJYYEHHOE MPU PEIICHUU CHCTEMBbl yPaBHEHH, HY)KHO CUHUTATh TEMIIEpaTypoi

mp 2
CMCCH OTHUX JIBYX KOJIMYCCTB BO3ayXa:
a M M
o6y G, t,+G,, 1,
np ~ oM Go6u; , (922)
06 a np
G, =G, + fop

rae G;, G - OOmIEOOMEHHBIA NPUTOK COOTBETCTBEHHO IIOJABACMBIA 4Yepes3

IIPOCMBI (aBPa]_II/IOHHBIM N MCXaHUYCCKUM HYTGM), Kr/ q,

t,, t) - TeMmeparypa OPUTOYHOIO BO31yXa COOTBETCTBEHHO HAPYXHOIO M Me-

XaHWYECKOTo nputoka, °C.
3a/1aBasCh t), , MOKHO ONPENETUTD G H G .

mp 2
Ecimu G, okaszamoch 04eHb MaylbiM, TO OT ITOJa4YM BO3JyXa Yepe3 IPOEMBI,

CTOUT OTKa3aThbCs, TAK KaK KOHCTPYKTHUBHO OCYIIECTBUTH PABHOMEPHO 3TOT IIPH-
TOK 3aTpyJIHUTENbHO. BO31yX000MeH ke, HaJlo MepecunTaTh, 3a/1aBasiCh HOBBIM 3Ha-
YEHHMEM t) . 3HAYEHHE CYMMApHOrO MOTPEOHOIO KOJIMYECTBA MPUTOYHOIO BO3JyXa

3a”Hocutcd B Tabiuiy A6.1 Ilpunoxenus 6.
9.8 Pacuer B0o31yx000MeHa 10 “HOpMam”

B HOpMaTuBHBIX JOKYMEHTax MO MPOSKTUPOBAHUIO BEHTHJISILIMM HEKOTOPBIX
MPOU3BOJICTB YKa3bIBACTCS TpeOyeMoe 3HaueHHWE KPaTHOro BO3IyXOOOMEHa, Torja
CyMMapHBII IPUTOK IO “KPATHOCTH :

an min = k'V 'pr[p (9.23)
rje K - HopMaTHBHAs KpaTHOCTh BO3yX000MEHa B Yac;,

V- 00beM [TOMEIIEHHS, M";

Pup - INIOTHOCTB IIPUTOYHOTO BO3/YXa, Kr/M;

Hopmamu [4] npunoxenue K, onpeaensercs MUHUMaIbHBIA pacxo] Hapy>KHO-
ro Bo3AyXa Ha | 4yenoBeka B NPOU3BOACTBEHHBIX TOMEIIECHUSX:

3

MTOMEIIEHHUE C €CTECTBEHHBIM MPOBETPUBAHUEM {, min = 30 M™/9 - uen

0€3 eCTeCTBEHHOI'0 MPOBETPUBAHUS [y min = 60 M/ - e

Torna moTpeOHBIN MPUTOK HAPYKHOTO BO3AyXa MO “HOpMaM™ paBeH

an min = G min N <O, (924)
rjae N - gucio paboTaroniux.

Pe3ynbTaThl pacuera Bo3ayxoooMeHa 3aHoCIT B Ta0uity 6.1 Ipunoxenus 6.
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9.9 Bo3ayuminblii 6ajaHc

Pacxood swimsoicnoco 6030yxa omnpenenseTcs W3 YCJIOBUA OanaHca WIH
yCJIOBHOTO OanaHca (M aucOanaHca) T.e. paBEHCTBO CYMMAapHOI'O MacCOBOTO pac-
X0J1a OPTaHU30BAHHOTO MIPUTOKA U CYMMapHOW OPTaHM30BAHHOMN BBITSKKH.

> Gaerr = 2. Gnp- (9.25)

B aTOoM cirygae He BO3HHKAaET MpoOJieM ¢ OTKPHIBAHUEM U 3aKPHIBAHHEM BO-
pOT, ABEpEM.

B mpowm3BOACTBEHHBIX MMOMEIIEHUAX, OOOPYIOBAHHBIX MEXAHUYECKUMU CU-
cmemamy BEHTWISIIMH, B XOJOTHBIN MEPHOJ CICAYET, KaK MpaBUiIo, 00eCIeuynBaTh
Oamanc (1m.7.5.1 [4]) uau MONMOXUTENBHBIA TUCOATAHC T.€. MPEBBINICHHE MEXaHWYEC-
CKOT'O MTPUTOKA HaJl MEXaHUYECKON BBITSKKOM.

[Ipu TexHUYeCKOM 0OOCHOBAHUHU B MPOU3BOJICTBEHHBIX MOMEIIECHUSIX Q0nyC-
Kaemcs OTPUIIATENbHBIN nucOanaHc B o0beMe yKa3aHHOM B 11. 7.5.2. [4].

Boznymneiil 6ananc 10KeH ObITh COCTABIICH IS IBYX TIEPUOJIOB IoJla U yKa-
3aH B CIMHMIAX OOBEMHOTO M’/4 M MAacCOBOrO pacxofoB Kr/d4. Tak Kak TeMmieparypa
MPUTOKA U BBITSKKH PAa3JIUUYHbBI (TO €CTh Pa3fIUUHbI INIOTHOCTH BO3AYyXa), TO CYyM-
MapHBIA 00bEM MIPUTOKA HE PaBEH CyMMapHOMY OOBEMY BBITSKKH.

Pe3ynpTaThl COCTaBICHHMS BO3MYIIHOTO OallaHCca 3aHOCATCA B TaOiMIbl 6.2
[Ipunoxenus 6.

Jlanee ciemyeT 3aHATBCS PacdeTOM adparliul IS TEIJIOro TMepHroja rojaa WH
JIPYTUuX CIOCOOOB OpraHu3anuy 0O0IEOOMEHHOTO MPUTOKA UM OOIIEOOMEHHOU BbI-
TSKKH.

[{enpro pacdera a’paiuu SBISCTCS BBISICHCHHE BO3MOYKHOCTH OpTaHU3aIluu 00-
IIET0 MPUTOKA U OOIIEH BBITSHXKKH B 3aJIaHHBIX O0BEMaxX 4epe3 OTKPHITHIE MPOEMBI,
TUTIOIIA/Ib KOTOPBIX 3a/1aHa, WM K€ B TEIUIBIN MEPHOJ] ToAa TPEOYETCs TOJTHOCTHIO HIIH
YAaCTUYHO MOJaBaTh HAPYKHbIM BO31yX C t,=t; OT IPUTOYHON yCTAaHOBKH, IPETYCMOT-
PEHHOM ISl XOJIOJTHOTO TIEPUO/IA.
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10 KOMIIOHOBKA BEHTUJIAIIMOHHBIX CUCTEM. KOHCTPYK-
THUBHBIE PEIIEHU

10.1 Pacnpenenenue Bo3ayxa

Br16op criocoba mogayu MpuTOYHOTO BO3AyXa M TUIA BO3AYyXOpaclpeaeauTeis
IIPOM3BOJUTCS B 3aBUCUMOCTH OT KAaTE€rOpUHU NMOMEIEHUs, TPeOOBaHUI K MHUKPOKIIH-
MaTy, BUIa TEXHOJIOTMYECKOTO O0OPYAOBaHUS U XapaKTepa BPEIHOCTEH, MOCTYIA0-
X B pad0Uyro0 30HY.

[Ipown3BOCTBEHHBIE TOMEIICHUS YCIOBHO ACTATCS Ha ABE Kateropuu [33].

K 1 xaTeropuu OTHOCSTCSI TOMEIICHHSI BEICOTON 6-8 M U GoJee (OCHOBHEBIE Lie-
Xa 3aBOJIOB MAILIMHOCTPOEHUS, CYJOCTPOCHHUSI, BATOHOCTPOCHHUS, 3JEKTPOTEXHUUECKAS
IIPOMBIIIIEHHOCTh, JOMOCTPOUTENIbHBIE KOMOMHATHI U JIp.). BricOKknx TpeOOBaHMI K
PaBHOMEPHOCTHU paclpeiesieHus] TapaMeTpoB BO3yXa MO paboyel 30HE 3THUX LIEXOB
HE IPEIbSBISCTCS.

Ko 2 xareropuu OTHOCSTCS MPOU3BOACTBEHHBIC IIOMEIIEHUSI BBICOTOM MEHee 6
M  (paZuMoTeXHHYECKas,, DJIEKTPOHHAas, NpUOOPOCTPOUTEIbHAS,  JIETKas, Je-
peBooOpadaThIBatOIIasl MPOMBIIUIEHHOCTh U T.11.). TEXHOJIOIMYECKH MPOLIECC B HEKO-
TOPBIX U3 3TUX MMOMEIIECHUI CYIIECTBEHHO 3aBUCUT OT PaBHOMEPHOCTH PACIIPEECIICHHUS
napameTpoB BO3/1yXa B paboueil 30He.

B npou3BOJACTBEHHBIX MOMELIEHUSAX | KaTeropum ¢ HE3HAYUTEIIbHBIMU W3-
OBITKAMM SIBHOM TEIJIOTHI PEKOMEHIYIOTCS CIEYIOLME CIOCOOBI MOJa4YH BO3AyXa:

* HAKJIOHHBIMU CTPYsSIMH B HampasieHun P3 depe3 BO3AyXopacnpeaciIuTeNn
tunioB HPB, PB u BBP;

* cocpenoToueHHO Bblme P3 uepe3 Boszmyxopacnpenemurenu tunos BCII,
BI'Kwm, PP, PB;

* HenocpeacTBeHHO B P3 uepe3 Bosayxopacnpenenurenu tuno BOIlmi,
VBH, PP, PB;

* CMBIKAIOUIUMHKCS WM HECMBIKAIOIIMMUCS KOHUUECKUMU CTPYSIMHU CBEPXY BHU3 C
BBICOTHI HE OoJiee 8 M uepe3 Bozayxopacnpeaenurenu tTunos BP, ITPM, BK.

[Tomauy BO3ayxa HAaKJIIOHHBIMU CTPYSIMH PEKOMEHIYETCS OCYILECTBIATH C BbI-
COTBI 4-6 M.

B npou3BOACTBEHHBIX MOMEMICHUSIX | KaTeropum €O 3HAYUTENbHBIMU W3-
OBITKAMU SIBHOM TEIIOTHI PEKOMEHYIOTCS CIEAYIOLIME CIIOCOObI IOIa41 BO3TyXa:

* HenocpeACTBEHHO B P3 uepe3 Bozmyxopacnpenenurenu tunos BOIIm, YBH,
PB;

* HAKJIOHHBIMH CTPYSIMU B HampaiieHuu P3 ¢ BbICOTHI He Oojee 4 M uepe3 BO3-
nyxopacupenenurenu tunos HPb, PB u BBP.

B npou3BOACTBEHHBIX MMOMEUICHUSX 2 KaTeropuud PEKOMEHAYIOTCS clie-
JYIOIME CIIOCOOBI MOJaur BO3/yXa:

* CBEpXy BHHM3 BEEPHBIMHU UM HECMBIKAIOIIUMUCS KOHUYECKUMH CTPYSIMU Ue-
pe3 Boznyxopacnpeaenurenu tunos BP, B/[1n u [TPM;

* CBEPXY BHU3 IUIOCKUMU CTPYSIMU depe3 Bozayxopactpeaenurenn tuma BIIK;

* HerocpeacTBeHHO B P3 uepes Bozayxopacnpeaenutenu turnos BOITm, YBH,
PB.
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MHuoroo0pasue TeXHOJIOTHYECKUX MPOILIECCOB B MPOU3BOACTBEHHBIX YCIOBUSIX
BBI3BIBAET HEOOXOJUMOCTH pellaTh BOMNPOCHI BbIOOpa crocoba  BO3AYyXO-
pacnpeeneHus MPUMEHUTETBHO K KaKIOMY KOHKPETHOMY OOBEKTY.

[Tomaya MpUTOYHOTO BO3/lyXa B pabOUyIO 30HY PEKOMEHAYETCS MPU HAJTUYUU B
MOMEIICHUH 3HAYUTEILHBIX M30BITKOB TEIUIOTHI (KY3HEUHBIE, TEPMUUYECKHUE, TETLIO-
BBIC YYACTKH), a TaK)KE B MOMEIICHUS, B KOTOPHIX TEIJIOMOCTYIUICHHS COITPOBOXKIA-
I0TCS BBIJICJICHUEM BJIaTH WJIM BPEIHBIX BEIIECTB (TalbBaHUYECKHUE 11eXa). B momere-
HUSX TEXHUYECKOTO OOCTYXKMBAaHUS M TEKYIIETO PEMOHTa aBTOMOOWIIEH I0JIaBaTh
IMPUTOYHBIA BO3AYX PEKOMEHIYETCS pacCpeOTOUEHO B pabouyio 30HY U B OCMOTPO-
Bble KkaHaBbl. [logaua Bo3myxa Bbime P3 momyckaercs B IMPOW3BOJCTBEHHBIE TTOMeE-
HICHUS MIPU HE3HAUYUTENbHBIX U30BITKAX SIBHOM TEIUIOTH U HAJIMYKMH TIbLJIE- U Fa30BbI-
JeIeHn (MeXaHU4eCKHe, CBApOYHbIE, OKPACOUYHbIE, JIEKTPOPEMOHTHBIE 11€Xa) U TO-
MEIIEHHs 00IIECTBEHHBIX U aIMUHUCTPATUBHO-OBITOBBIX 3/1aHUI. B mpoun3BoicTBEeH-
HBIX TMOMENICHUSX C BBIJCICHUSMU MbUIH (JIepeBO0OpadOTKa, 3aTO4YHbIC, HUIH(O-
BaJIbHO-TIOJIMPOBAJIbHBIE YYaCTKU, TIPOU3BOJICTBO CTPOUTEIBHBIX MATEPHAJIOB) MpPHU-
TOYHBIA BO3AYX, KaK MPABWIO, PEKOMEHAYETCS MOJaBaTh CBEPXY BHU3 W3 BO3IyXO-
pacrpeIeuTeNci, pacoIoKeHHBIX BBIIIe padoyei 30HbI [33].

Cornacno CII [4], mojaya MpUTOYHOTO BO3JyXa B pabouyio 30HY HaubOosee
s ekTrBHA, TaK KaK COKpallaeT BO3ayxoo0MeH. [Ipu 3ToM xenaTenbHO BeCh 00beM
IPUTOYHOTO BO3JlyXa paclpeaesiarh B pabodeil 30He, HEe Jends ero Ha padouyro u
BEPXHIOIO 30HBI, HA KOTOPBIE JICIIUTCS PACXO]T BO3AYyXa, YAAIIEMOTO U3 IIOMEIICHHUS.

YnaneHne BO3ayxXa W3 TOMENICHUH CHCTEMAaMH BEHTWJISIIUU CIIEAyeT TIpe-
JyCMaTpUBAaTh U3 30H, B KOTOPBIX BO3AYyX HanOoJiee 3arpsi3HEH WM UMEET Haubosee
BBICOKYIO TemImeparypy. MakcuManbHbi 3 ¢deKT, JocTUraeTcss Ipu MHUHUMAJIbHBIX
yIaJeHusIX BO3Ayxa U3 paboueil 30HbI, T.€. MPU yAAJCHUU U3 HEE TOJIBKO 3aJIaHHBIX
pPacxoJI0B Ha MECTHBIE OTCOCHI U TEXHOJOTUYECKUE HYK/bl. Bech ocTanbHON BO3IyX
CleayeT YIeasaTh 00Ie0OMEeHHON BEHTHIIAIIUCH 13 BepXHel 30HbI [4]. MckmoueHneM
SIBJIIFOTCS] TIOMEIIEHUSI CO 3HAUUTEIIbHBIMU BIIATOBBIJICIICHUSIMA U BBIJICIICHUSMHU TIbI-
JM, TAC YOAJICHHWE BO3IyXa IMPEeaycCMaTpUBAETCs M3 HWXKHEH 30HBI. Pacder paszmaum
BO37yXa B MPOMBINIJICHHBIX 3aHUSX Pa3IMYHOTO Ha3HAYCHHS MPUBOIAUTCS HA OCHO-
BaHUHM ojpasjena 2.1.6, cnpaBounuka [33] 1 MeToIMYECKUX yKa3aHusx [38].

10.2 ITon0op NpUTOYHON KaMepbl

Y CTaHOBKY ISl OpraHU3aMi MEXAHUYECKOW BEHTWIALIMYA TTOMEIIEHUIN TT0 CBOEMY
(YHKIIMOHAILHOMY MPEIHA3HAYCHUIO MOJPA3ICISAIOTCS Ha NMPUTOYHbIE, BBITSKHbIE W
NPUTOYHO-BBITsIZKHBbIE. [[0CTaBIISIOTCS IOTPEOUTENIO B BUJIE TOTOBBIX MOHOOJIOKOB MJTH
B BUJIC OT/CBHBIX AJIEMEHTOB, COOMPAEMbIX B YCTAHOBKY Ha IIJIOIIAIKE MOHTaXa.

BoiTsizxHas yeranoBka (BY) npennasnadena juist ynaneHusi U3 00CIyKUBaeMOIo
TIOMEIICHHSI BO3/IyXa U B OOIIEM CITydae COCTOUT U3 BEHTHJISITOPA, 3alIOPHBIX M PETYIIH-
PYIOIIUX YCTPOWCTB, (GMIIBTpA W IIYMOTJIYIIIUTENS, CPEJCTB YIPABICHUS U aBTOMAaTH3a-
mun. [Ipy Hamumm BeposSTHOCTH 0Opa30BaHUsI KOHJCHCATa BO BPEMS DKCILTyaTallud Ha
KaKOM-JTH0O DJIEMEHTE YCTAaHOBKU B COCTaB €€ BBOJSATCS YCTPOWCTBA JjIsi cOOpa U OT-
BOJla KOHJICHCATA.
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IIputounas ycranoBka ([1Y) npennazHadeHa JUisl TIPUTOTOBIICHHS W TOAAYH B
00CITy’)KMBaeMOe MOMEIIEHUE IPUTOYHOTO BO3/LyXa U B OOLLIEM CITy4ae COCTOUT U3 BEHTH-
JATOpa, PUIBTPA, 3aNOPHBIX U PETYIUPYIOMIUX YCTPONCTB, ITyMOTITYIIHTENS, BO3IYXOIO-
JOrpeBaTesi, CPEACTB YIPABJICHUS U aBToMaru3auuu. B penkux cimydasx B cocra [1Y
BKJIFOUAIOTCS CPE/ICTBA JJIsl UCHIAPUTENILHOTO OXJIAKIEHUS BO31yXa.

[TpuTouno-BeITsKHAs yctaHoBKa (IIBY) mpencraBnsier coboil KoMILIEKe, co-
CTOSIIIMI W3 IPUTOUYHOMN U BBITSKHOW YCTAHOBKH, KOTOPBIE (PYHKIIMOHAIBHO CBS3aHbBI
YTHJIA3aTOPOM TEIUIOTHI YXOASAIIEro Bo3ayxa. Cxema Takol yCTaHOBKH C IUIACTUHYA-
TBIM NIEPEKPECTHO-TOYHBIM PEKYIIEPATUBHBIM TEIII0O0OMEHHUKOM-YTUIN3aTOPOM TeEIl-
JIOTHI YXOJALIETO BO3yXa U C pEUUPKYJISILKEH IpecTasiieHa Ha pucyHke 10.1.

ans tunopasmepos 1-5 (ogHa Ha apyrom)
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Pucynok 10.1 Cxema npUTOYHO-BBITSKHOM YCTAaHOBKY C BCTPEYHBIM JIBUKEHHEM ITPUTOUHOI'O H yIalis-
€MOr'0 IIOTOKOB U C PACIIOI0KEHUEM OTBEPCTUH NpHEMa U BbLIauM BO3/1yXa B JIMHUIO C OCBIO IBHKEHUS
[IOTOKOB

[IpuTOoUHbBIC, BBITSIKHBIE W MPUTOYHO-BBITSKHBIE YCTAHOBKH IO MECTY pac-
ITOJIO’KEHMS TIOAPA3ACIISIOTCS Ha!

- BHYTPEHHHE (pacrojaralorcsi B TEXHUUECKUX WM UHBIX TTOMEIIEHUSIX BHYT-
pH 31aHuUsA),

- Hapy’KHbIE (pacroyararTcs NPeUMYIIECTBEHHO Ha KpbIIIaxX 3AaHUil),

- MOJBECHBIE (pacmojiararoTcs B MOAMOTOJIOYHOM MPOCTPAHCTBE).

JIBr>KeHre nepeMelliaeMblX BHYTPH YCTaHOBOK MOTOKOB BO3/1yXa MOKET OBITh
BEPTUKAIBHBIM U TOPU3OHTAILHBIM. HekoTOopble MPOU3BOAUTENIN HA PHIHKE BEHTHIIS-
IIMOHHOT0 000pyIoBaHUs npeacTabisitoT [1Y ¢ I'-06pa3Hoit ropru3oHTaIEHON KOMIIO-
HOBKOW (PyHKIIMOHAIBbHBIX 0JI0KOB. B TIBY ¢ ropu3oHTaIbHBIM ABMKEHHEM TTOTOKOB
BBITSDKHASI U MIPUTOYHAS YacTh BEHTWISILIMOHHOTO OOOPYIIOBaHUS MOTYT IPEICTaB-
JIATh €IMHBIA KOMIUIEKC ¢ pacnonoxenneM 1Y u BY B ogny smmnHuto. [Iputounas u
BBITSDKHAsI ycTaHOBKM B [IBY MoryT mMers Takxke sipycHoe (0Ha Ha Apyroi) pacmno-
JI0’KEHHE U PACIoyiaraTtbCsl psiioM B TOPU3OHTAIBHOM MI0CKOCTU. Bo Bcex BapuaHTax
B [IBY nBmkeHue MPUTOYHOTO U BHITSHDKHOTO BO3IyXa MOXKET OBITh BCTPEUHBIM U T1a-
paieTbHBIM (CITyTHBIM).

Pa3znnyHble KOMIOHOBKHM BO3/1yX03a00pHbIX 0siokoB IIY u BY mnoszBomsior
IIPUHUAMATh MEPEMEIIaeMblid BO3/IyX CJIEBA, CIIpaBa, CHU3Y, CBEPXY, a TaKXKe IO JIH-
HUU PaCoOJIOKEHUs] YCTAaHOBKU. C BEHTWJISITOPHOTO OJIOKAa BO3JyX TOXE MOXKET OT-
BOAMUTHCS 1O JIIOOOMY M3 YKa3aHHbBIX HApPaBJICHUM.
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[Ipou3BoauTENIM BEHTUJISIIIUOHHOTO OOOPYIOBAaHMS MOTYT MPEJICTaBUTh IIO-
TPEOUTENIO PA3IMYHbIC BUJBI 3AIIUTHBIX MOKPBITHM U Pa3IU4YHYH CTENEHb Tel-
JIOW30JIAIAHY TTaHeel (PYHKIIMOHATBHBIX OJIOKOB.

B Hacrosiee BpeMsi IPOU3BOJSTCS pa3HOOOpa3HbIE MO TUIY MPUTOYHbBIC Ka-
Mephl (CEKIIMOHHBIE, MOTYJIbHbIC, AaBTOMATHUYECKHE), OHU PA3TUYaloTCs MPOU3BOIU-
TEJILHOCTBIO MO PAacXOJy BO3/Ayxa, rabapuTamMu U JIPYTUMHU KOHCTPYKTHUBHBIMH Xa-
PAKTEPUCTUKAMMU.

B Tabmume 10.1 qana xapakTepuCTHKAa HEKOTOPHIX MPUTOYHBIX YCTAHOBOK (I10
MPOU3BOJIUTENIBHOCTH L, ThIC. MS/‘-I), MPUMEHSAEMBIE IS BEHTWISALUU TPaXIAHCKUX
3J1aHU.

Ta6nuna 10.1. Tunbel OpUTOYHBIX KaMep

[Tpon3BOAMTENIHLHOCTh MPUTOYHBIX KaMep
min max Pucy-

L, L, HOK
THIC.M /4 THIC.M /4

Twumn BerTHIIAIIN-
OHHOU
YCTaHOBKH mapka [1K

VENUS (VS)
MIPUTOYHAS, BbI-
TSDKHAS
Y IPUTOYHO-
BBITSDKHAS
Crannapt (Apk-
TOC)

MIPUTOYHAS, Cranpgaprt 60 1o 3,0
MIPUTOYHO-
BBITSDKHAS
[Ipurounas ka-
Mepa
Ha 0a3e KOHIHU-
HOHEepa
[EHTPaJIBLHOTO
KapKacHO-
ITaHEeJIbHOTO
KIIIK (BE3A)
KommnakTtHas mo-
HOOI0YHAsA CAU min 500
yCTaHOBKa CAU max
CAU-min, CAU- 2000
max
AIIK — UTHHO-
BEHT AITK- NUH-
AIIK- NH-
aBTOMaTHYeCcKas HOBEHT-1.6 0,2-0,5 HOBEHT- 2,0-10 8.2.4
MIPUTOYHAS Ka- 1,6-8
Mepa

Mapka [1K

VS-10 0,4-1,6

VS-15 0,65'2,5 VS'650 3,0'100 81

Crangapr

1950 20-90 | 8.21

KIKIT 1,6 | 0,5-1,6 | KIIKIT100 | 80-100 | 8.2.2

CAU min
1o 0,5 1000 o 1,0
mo 1,7 CAU max 10 6,0
6000

8.2.3
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Oxonyanue Ta0auis! 8.1

ITpon3BOANTEIIBHOCTD TPUTOYHBIX KAMEP
min max Pucy-

L, L, HOK
THIC.M /4 THIC.M /4

Ty BerTHIIAIIN-
OHHOU
YCTAaHOBKH mapka [1IK

mapka I1K

AIIK aBTOMaTH-
yeckas
MPUTOYHAS Ka-
Mepa
IIpurounas
kamepa 2I1K
(cepus 5-904-

75

AIIK-1,6 0,1-0,5 | AIIK-6,3-6 | 2,0-10 | 8.24

211K-10 3,5-10 211K-125 100-125 | 8.3

OueHb BaXXHOM XapaKTEpUCTUKON IPU BHIOOPE MPUTOUYHBIX KaMep SIBISETCS UX
crouMocTb. Hanbonee nemessiMu siBsitorcst kKameps 211K.

Br160p Tuna npuTOYHON KaMepbl MOXKET OCYHIECTBIATHCS METOJIOM «OBICTPO-
ro nojxoopa» Mo NpOU3BOAUTEIBHOCTH, radaputaM — B 3aBUCHMOCTH OT BapHUaHTa
KOMIIOHOBKHM U3 CEKIUI BBINOJHSIOIMX Ty WM HWHYI (PyHKUMIO IIpu 0oOpaboTKe
IMPUTOYHOT'O BO3AYXa.

Br16op cexiuii 1 KOMIIOHOBKA UX B MIPUTOYHYIO YCTAHOBKY, KaK MPaBUIIO, BbI-
MOJIHAETCS MOCTAaBIIMKOM OOOpYJOBAaHMS B COOTBETCTBUM C OjaHKOM 3aka3za. OnHa-
KO, MMPOEKTUPOBIIUK BEHTUJISILIUK BBIMOJIHIECT IPEIBAPUTEIbHBIN TOI00POYHBINA pac-
YeT U J0JDKEH BJaJIeTh METOJUKOM BbIOOpa 000pyaoBaHus sl 0OpabOTKH MPUTOY-
HOTO BO3Jyxa (B YaCTHOCTH Moj00pa kajnopudepoB, Bo3gyxooxiaaureneu, popcey-
HOYHBIX Kamep).

10.3 IToxdop xasiopudepa

HarpeBanue Bo3yxa B MPUTOYHBIX KaMepax BEHTUJISLIMOHHBIX CUCTEM MPOU3-
BOAWUTCS B TEIJIOOOMEHHBIX ammaparax, Ha3blBaeMbIX Kanopudepamu. B kadectse
IPEIOILIEN Cpellbl MOXET HMCIOJb30BaThCS Tropsivyas BoJa, map, anekrpo3neprus. Co-
BEPIICHCTBOBAHUE KATOPU(PEPOB HIET MO MyTH YBEIUYCHUS TTOBEPXHOCTH TEILI000-
MEHa 3a CUEeT Pa3TMYHON (OPMBI TIOTIEPEYHOTO CeUeHUs TPyOOK, MPUMEHEHHUs opeo-
peHUS U yBeIUUYEHUS KOdPPUIMEHTa TeIIonepenadn.

[Iupoxo mpumeHsTcs Kanopudepbl OUMETATIUYECKHE CO CIUPATbHO-
HakatHbIM opebpenneM: KCk3 u KCxk4, KII13-CK u KII4-CK. TenmooOMeHHBIM dJ1e-
MEHTOM SIBJIsieTCA TpyOKa, M3rOTOBJIEHHAs U3 JIBYX TPYOOK, HACaKEHHBIX OJIHA Ha
npyryto. BHyTpeHHss TpyOKa - cTajbHasi, HApy»Has - aJlIOMUHUEBAs ¢ HAKaTHBIM Ha
Hel opeOpeHreM.

B kauectBe Temonocutens B kanopudepax KCk3 u KCk4 ucnonsiyercs nepe-
rperast Boja ¢ paboyuM M30BITOUYHBIM JaBieHueM 10 1,2 Mlla u temnepatypoit 10
180°C. Otu kanopudepbl MHOTOXOJOBbIE, YCTAaHABIMBAIOTCA TOpU30HTAIbHO. Cpea-
Hssg monenb (KCk3) mmeer Tpu psima TpyOOK MO XOAy BO3ayxa, OOJbIIas MOJAETb
(KCk4) - uetsbipe psia.
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Tenmonocutens B kamopudepax KII3-CK u KII4-CK - map ¢ u30bITOUYHBIM
nasienreM 110 1,2 MIla. Kanopudepsr KI13-CK u KI14-CK - onHOX0/10-BbI€ U yCTa-
HABJIMBAIOTCS C BEPTUKAJIbHBIM PACIOJIOKEHUEM TEIUIONEpeNalo-IINX TPyOOK U Ia-
TpyOKOB, MaTpyOOK JUIs MOJBOJAA TMapa - CBEPXY, A OTBOJA KOHJIEHCATa - CHU3Y.
TexHuyeckue xapakTepuCTUKH Kaopudepo npuBeaeHs! B Tabm. 10.2

Mupuna ognoro xanopudepa KCk3 u KCx4 (rmybuna mo xoxy Bosayxa) -180

MM.
Tabmaa 10.2
O603naycHHe Fud | foM | foe M A Pesecy mumpaipepa
IUTHH2 X BBICOTY, M

KCk 3-5 10,20 0,21 0,0008 11,20 0,42x0,5

KCx 3-6 13,26 0,27 0,000846 12,12 0,53x0,5

KCxk 3-7 16,34 0,33 0,000846 12,97 0,65%0,5

KCx 3-8 19,42 0,39 0,000846 13,83 0,78x0,5

KCxk 3-9 22,50 0,46 0,000846 14,68 0,9x0,5

KCxk 3-10 28,66 0,58 0,000846 16,39 1,15x0,5

KCxk 3-11 83,12 1,66 0,00258 34,25 1,7x1,0

KCx 3-12 125,27 2,49 0,0030 64,29 1,7x1,5

KCk 4-5 13,40 0,21 0,0010 12,00 0,42x0,5

KCk 4-6 17,42 0,27 0,00111 13,01 0,53x0,5

KCxk 4-7 21,47 0,33 0,00111 13,87 0,65x0,5

KCk 4-8 25,52 0,39 0,00111 14,72 0,78x0,5

KCx 4-9 29,57 0,46 0,00111 15,58 0,9x0,5

KCk 4-10 37,66 0,58 0,00111 17,29 1,15%0,5
KCk 4-11 110,05 1,66 0,00341 37,15 1,7x1,0
KCxk 4-12 166,25 2,49 0,00515 71,19 1,7x1,5

VYcranoBka kanopudepoB 1Mo OTHOIIEHUIO K MPOXOISAIIEMY Yepe3 HUX BO3IYXY
MOXKET OBbITh MapaJlIeIbHOM U TocienoBaresbHOU. [Ipu mociegoBaTenbHOU cxeme
YBEJIMYUBAETCSI CKOPOCTh BO3/lyXa, YTO MPUBOAMUT K MOBBIIMICHHOW TEIMJIOOTAAYE Ka-
JopudepoB, HO MPU STOM BO3PACTAET COMPOTUBIICHUE KaTOpUEPHON YCTAaHOBKH.

[Ipucoenunenue TpyOOMPOBOAOB K MHOTOXOJIOBBIM KajiopudepaM ocylie-
CTBJISIETCSL TIO JIByM CX€MaM — MAapAJUICIbHOW M MOCIEA0BaTeNbHON. OnTUMalibHas
CKOPOCTh JBWKEHHUsI BOJbI B TpyOkax 0,2—0, 5 M/c. YBenuueHUe CKOPOCTH CBBIIIIE
0,5 M/c He MPOBOJAUT K 3HAYUTEIHLHOMY YBEJIIMUCHHIO TEIUIOOTIAA4YH, a THpaBIIMYE-
CKOE COMPOTHUBJICHUE KaTopudepoB 3HAYNTEIBHO BO3pacTaeT. [[puHMMaTh CKOPOCTh
NBIKEHUS BoJbI HIbKE 0,12 M/C HE peKOMEHIYETCs JIsl TIPEA0TBPAIICHUS 3aMOPaKH-
BaHMS KAJIOPU(DEPOB.

[Ipu TermoHOCHTENE Map MPUMEHSETCS TOJIBKO TMapajuielibHas cXeMa OOBS3KU
kasopudepoB TpyOOTIpOBOAaAMHU.

10.3.1 MeToauka noadopa kajgopudepa

L]env noobopa kanopugepos — onpenencHue TpedyeMon MOBEPXHOCTH Harpe-
Ba, a TaK XKe:
— THIA U Yucia Kanopudepos;
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— YHcia psiioB KajgopudepoB, YCTAHOBJICHHBIX IMOCJIEI0BATEILHO B HalpaB-
JICHUU JABUKEHUS BO3yXa;

— CXEMBbI NIOJIa4YH TEIIOHOCHUTENS B KaJOpUQEphI (CXeMbl OOBSI3KH);

Hcxoonvimu oannvimu 11 mog00pa BO3yXOHArpeBaTeneil siBIsiFoTCs:

— pacxoj HarpeBaemoro Bo3ayxa, G, kr/4 umm L, M/

— HavaJbHas ¥ KOHEYHas TEMIIEPATypa HarpeBaeMoro BO3AyXa, by, ¥ tey, °C;

— MapaMeTphbl TEIJIOHOCUTENSI Ha BXOJI€ U BBIXOJe U3 Kajopudepa, To2u 72
°C;

HauanpHas TemmnepaTypa HarpeBaeMoro BO3yXa MOXKET ObITh:

— PaBHOM TEMIIEPAType HAPYKHOTO BO3MYXA tay = tuap, “C;

— paBHO# TeMITepaType CMECH tyyy = toy, “C, TIPH MPUMEHEHUH PELUPKYIISIIAH
BHYTPEHHETO BO3/yXa WM YTUIU3ALMH TEIJIa yIaasieMOro BO3IyXa;

— WM KaKo#-To BeIOpaHHO# (BeImie +5 °C) Temieparypoil Ipy HCIOJIb30Ba-
HUU MPEABAPUTENIBHOTO MOJOTPEBA B AJIEKTPOKATIOpU(PEPAX ISl 3alUThI OT 3aMep3a-
HUS, WIK TEMIIEpaTypoil 1Mocje MPUTOYHON KaMephl (HUXke t,,), TpU UCIOIH30BaHUU
KaJopu(epoB B KAUECTBE T0BOTUYUKOB.

Koneunas TtemnepaTtypa Bo3ayxa mocie Kajiopudepa He Bcerna siBiseTcs pas-
HOW TeMmmeparype HPUTOKA. DTO 3aBUCUT OT BBIOpaHHOM CXeMbl €ro oOpabOTKH.
Temneparypa npuToka t,, Ipu NPOSKTUPOBAHUU BEHTUJISIIMU (HAMIpUMEp, TPaxaaH-
CKUX 3/IaHH) MOXKET OBITh TP U30BITKAX TEIUIA B MOMEIICHUU MUHUMAIIBHOM Ly min,
KOTI'JIa TEIUIOM30BITKY camMble OOJIBIIINE U MAKCUMAIIBHOM ;) max, KOTJ1A TEIION30BITKU
MUHUMAJIbHBIE B JAaHHOM nomemieHnu. Kanopudeps cienyer nogduparh Tak, 4ToObI
OHM 00eCcTIeUnBAIH L max-

IlocnedosamenvHocms pacuema no noobopy Kaiopugepos ¢ menioHocume-
nem "gooa"

Hns onpenenenus TpeOyeMol MOBEPXHOCTH HarpeBa KajlopudepoB clienyeT
ONPEAECTUTD CICAYIOIIME BETUYUHBI.
1. Pacxop Teria Ha HarpeBaHUE BO3AYXA OT Lyuq A0 Lion

Q= 1,1+1,2 ¢-G(tyoy: - L), (10.1)

rne Q — pacxon Tteria, kJ[k/4, (uau BT, 11 mepeBoga MCIONB3YETCS MHOKUTEITH
0,278);
C — yZeNbHasi MaccoBasi TEIIOEMKOCTE Bo3ayxa, C = 1,005 kJ/[x/(kr-°C);
G — pacxoj HarpeBaeMoro Bo3ayxa, Kr/4;
1,1-1,2 — ko3 PUIMEHT yUUTHIBAIOIINI OCThIBAHUE BO3/AyXa MPHU JIBIKEHUH TIO
BO3/yXOBOJaM K MOMEIICHUIO.
2. Pacxon TeruioHocuTens ""Boja" 3aaHHbBIX ITapaMeTPOB

W= —c6<f? ) (102)

rjae W — pacxo]i TeTIOHOCUTEIS, KI/4;
Cy — TETIOEMKOCTD BOIBI, ¢; = 4,19 kJ[x/(kr-°C).
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3. Tpebyemas miomanas GPOHTATBLHOTO CEUCHUs KalopudepHOH Tpynibl (CeK-
IIUU TUTIOBOM KaMephl) I MPOX0Jia BO3AyXa, U3 pacueTa PeKOMEHyeMOi MacCOBOM
CKOPOCTH BO3/1yXa.
G

3600- 9o’
rae 2f, — cymmapHas 1iomaab GpOHTAIBHOTO CEUYCHHUs KaJopudepoB (OAHOTO WK
IPYIIIBI Kanopu(epoB, YCTAHOBICHHBIX, APALICIBHO 10 XOLY BO3IYXa), M;

9p — peKOMEHIyeMast MaCCOBAsi CKOPOCTh BO3yXa, Kr/(c M7).
MaccoBasi CKOpOCTb BO3AyXa HE JOJKHA OBITh BBIIIE 7 kr/(c M), PEKOMEH Y-
eTcs MpuHUMATh 3-4,5 Kr/(c™m ).
4. dakTudeckas Mmiomaab (PpoHTATBHOTO CeUeHUs KanopudepoB MPUHUMACT-

(10.3)

fg

csl:

J B CJIlyyac TPUMCHEHHS HETUITIOBOW MPUTOYHOM Kamephl 1o BeianyuHe Xf,
noJI0MpaeTcss TUI U TUIIOpa3Mep OJHOro Kajlopudepa wiu rpynmna Kaaopudepos 1o
tabmuie 8.4 uiy 1o cupaBoyHukam [16, 25];

J B Cllyyae MPUMEHEHUs TUIOBON MPUTOYHOM KaMmephl — IO TaOIMIaM Xa-
PAKTEPUCTUK CEKIMI MOJIOTPEeBa KOHKPETHOIO THUIIA MPUTOYHON YCTaHOBKH (HAmNpH-
Mep: s nputouHoit kamepsl 211K mo tabnuie 10.2) BeIOMpaeTcs BapuaHT KOMIIO-
HOBKH CEKIIMH MOJ0TpeBa ¢ QPOHTAIBHBIM CEYCHHEM 10 3Ha4eHUIo K 2f,, momyuen-
HOMYy 110 (hopmyute 10.3.

J B CJIy4a€ HCIOJIb30BaHUS 30HAIBHBIX JOBOAYUKOB (KaJopugepoB-
JOTpEBAaTENeH, yCTaHABINBAEMBIX I1OCJIE IPUTOYHOW KaMephl B KAHAJIE WIIM BO3/1yXO-
BOJIE) CJENyeT MOCTYNaTh TaK ke, KaKk MpH Nog0ope KaJopugepoB sl HETUIIOBBIX
IIPUTOYHBIX Kamep.

[Ipu BbIOOpE BapHaHTa CEKLUMW, CIEAYET OTIaBATh MPEANOYTEHUS CEKLHSIM C
kanopudepamu KCK-3 u KCK-4, a ne c xanopudepamu KBC u KBb, tak kak B
HACTOsIIIee BpeMsl pa3palaThIBAlOTCS BapUaHThl C MPUMEHEHHEM 00Jiee COBEpUICH-
HbIX Kajopudepos tTuna BHB, onHako, B cripaBOYHOM IUTEpaType HET MOKa JaHHBIX
HEO0OXOIMMBIX ISl ToA00pa.

5. Ecnu cymmapHas miomajb, IpUHATON K YCTAaHOBKE Ipymibl Kanopudepos
OTJIMYAETCSl OT 3Ha4YeHWsl, mojaydeHHoro mo Qopmyne 10.3, To ciemyer, UCHOIB3Ys
dopmyny 8.3, mo mpuHsTOMy 3HaueHuto Xf,, ompenenuTh (GaKTHYSCKYIO MAaCCOBYIO
CKOPOCTh BO3/1yXa BO (hpOHTAILHOM ceueHuu (I p).

6. [1nomane KUBOro cedeHus: TpyOOK ISl IBHXKEHHS TEINIOHOCUTENS B Kajlo-
prdepHOit rpyIIIe, MPH MPHHATOM CXeMe COCIUHEHUS Kalopu(epoB 110 BOJE :

f,, = f,,- [IPH IIOCJIEIOBATEIILHOM COECIUHEHUY,

f =

m

f - IPU TAPATICTBHOM COSAMHEHUH N KaIopudepoB.

—M>S

[Tnomanp xuBoro ceueHus: ogHoro kanmopudepa (f,,) npuHEIMaeTcs o crpaBoy-
HuKam [16, 25] nnu no tabawuie 10.2.
7. CKOpOCTh ABUKEHUS TEIUIOHOCUTEIS TT0 TpyOKaM Kanopudepa
W Q
= =
3600- p, - f,, 3600-p, ¢, - frulry—7,)’

(10.4)
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I7lI€ - CKOPOCTh JIBM>KEHHSI TETNIOHOCUTEIISA, M/C;

p, - INIOTHOCTH BOJBI B KamopudepHoii rpyme, Kr/m>, (s r,=150 °C, r,=70 °C,
7,,=110 °C, p,=951 Kr/M>; Ipu Goltee HU3KOI T1; OPUEHTUPOBOYHO MOYKHO MPHUHSTH
p, ~ 1000 kr/v’).

KoaddumumenT Termonepenaun k onpeaenseMplil 10 TaOJIAIIaM WX 10 Tpadu-
KaM B 3aBUCHUMOCTH OT (9p) U @ .
8. Tpebyemas 1utOIIab MOBEPXHOCTH HArpeBa KalopUPEpHOI TPYIIIHI

Q
F = 2
mp k.(T1+T2 _t j, M (105)

Ha4 + tKOH

2 2

9. ®akTHyecKas IMJIOMEAAb MPUHATON TPYyNIbl N KaaopudepoB B OJHOM DSy IO
xomy Bosmyxa paBHa F,=F,-n. IloBepxHocTh HarpeBa omHoro kamopudepa (Fo)
ompenenseTcs no Tabnuie 8.4 wiu 1o cnpaBoyHukam [16, 25], B ciiyyae HETUIIOBOU
MPUTOYHON KaMephbl UITU 110 TaOJIUIAM XapaKTEPUCTUK CEKIUUA MO0TpeBa i TUIIO-
BBIX Kamep (Harpumep 1o tadmnuiie 8.5).

10. 3anac moBEepXHOCTH HarpeBa He JOJKEH npeBbimath 10 %

F,—F
z=-2_"" 100%., (10.6)

Fop

Ecnm 3amac noyryquiicsi ”HbIM MOKHO:

W3mennts F,,, 101 yero

— U3MEHUTh CKOPOCTh TEIJIOHOCUTENS @ IPUHSB JIPYTYIO CXEMY OOBSI3KU;

— U3MEHUTh CKOPOCTh (9p), UCIOIB3Ys OOBOJIHOM KaHall, Yepe3 KOTOPHIN MpOomyc-

KaTh YaCTh BO3/yXa MUHYS Kajopudep.

W3menuts F, 1 vero

— MPUHATH JIBa WIK TPU psifa Kaaopu(epoB yCTAaHOBICHHBIX MOCIEIOBATEIHHO
10 X0y BO31lyXa;

— TPUHSATH APYTON TUT WK TUTIOpa3Mep Kajopudepa.

Heobxoaumocth nmeth 3anac B 10 % siBAsieTCS CEICTBHEM OTKIOHEHUS (aKTH-
YECKHUX 3HA4YeHM KO3 (dHIMEeHTa TEeIulonepeaadyn OT JaHHBIX, MPEACTABICHHBIX B
KaTajiorax Wi CIpPaBOYHOM JIUTepaType. 3anac TemIOOTIal0Ied TOBEPXHOCTH TIPH-
3BaH TaK)K€ KOMIIEHCUPOBATh CHUKEHUE KO3(PPUIMeHTa Teronepeayi BCaeaCTBUE
BO3MOYKHOTO 3arpsi3HEHHsI BHYTPEHHEW MOBEPXHOCTH TPYOOK OTIOKEHUSMH C Teue-
HUEM BPEMEHHU.

Ecnu He BbIIEp)KaH 3amac MOBEPXHOCTH HarpeBa, TO BO3MOKHA OMACHOCThH pas-
MOpPaKUBaHUS KajJopudepos:

— IIpU MaJIOM 3arace - BCJIEACTBUE CHUKECHUSI HAPYKHOU TeMIepaTypbl BO3yXa
HIKE PaCYETHOW;

— npu OOJBIIOM 3amace BCJIEACTBHE OOJIBIION MOBEPXHOCTH HarpeBa BO3AyXa
(T.€. OOIBIION TOBEPXHOCTU OXJIAKIEHHUS BOJBI), BOJIa B TPyOKax OCThIHET HuKe 30
°C, a B HEKOTOPBIX TPyOKaxX BO3HUKHYT JI€ITHBIC TPOOKH.

B ciyuae ycTaHOBKM HECKOJIBKUX PSIOB KalopudepoB HAJIO UMETh BBHUIY, YTO
KOJIMYECTBO KAIOPU(PEPOB B KAKIOM PANlY JKEIATEIbHO OJMHAKOBOE, 3TO 0Oecneun-
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BaeT OJIMHAKOBOE a’3pPOJMHAMHYECKOE CONPOTHBIICEHHE KATOpU(PEPHON TPyHIbl IO
(GpPOHTY M OJIMHAKOBYIO Harpy3Ky Mo BO3AYXY KaXKJ0ro Kajopudepa.

Ecnu yctpamBaeTcsi HECKOJBKO PsIIOB KajdopudepoB, TO CTOUT CKOPPEKTHPOBATH
00BSI3KY KaJlopu(epHOU TPYIIIHI M0 TEIIIOHOCUTENIO, CKOPOCTh JIBH)KEHUS TEIIJIOHO-
CUTENS o', KO3POUIIMEHT Terionepeaaun k' (Ipu ToH ke Jp U '), a Jajee yTod-
HUTH F,

Frp = 2 |

k' nton _ tHaq +tKOH

2 2
BaTCM YTOUYHHUTH 3aIl1aC ITIOBECPXHOCTHU HAI'PCBA
m
% F ak Fmp
Z = — -100% ’

Fmp

2
rae Fp. — hakTHueckas NOBEpXHOCTh HArpeBa Bcex M psAoB Kanopudepos, M”.
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11 A3PO£[I/IHAMI/I‘IECKI/II71 PACYET CUCTEM BEHTWISILHAN
11.1 O01xue cBeneHus

[Ipu npoeKTUpOBaHUM MPUTOYHBIX W BBITSHKHBIX CUCTEM BEHTHJISIIIMM HEOOXOMMO
BBITIOJTHATH TPpeOOBaHUs, U3NI0KEHHbIE B [4]. BO3MyX0BOIbI MPOEKTUPYIOTCS MPEUMYIILIE-
CTBEHHO KPYTJIOI'O CE€YEHUs W3 JIMCTOBOW cTtanud. [Ipu TpaHCHOPTUpOBaHMM BO3yXa, CO-
JEPKAIEr0 XMMAYECKA aKTUBHBIE ra3bl, a3p0O30JIM KUCIOT W IIEJIOYEH, BO3TYXOBOJIBI
BBITIOJTHSIOT M3 AIFOMUHMS, HEPKABEIOIIEH CTalli, BUHUILIACTA, KEpaMUKH U 1p. B kax-
JIOM KOHKPETHOM CJIy4ae BHIOOp MaTepHuasoB I MPOSKTUPOBAHUS BO3yXOBOIOB MPO-
u3BoauTcs B coorBeTcTBUM co CII [4]. Bo3myxoBomsl HE TOKHBI MemIaTh pabote 000-
PYAOBaHUs, TPAHCIOPTHBIX CPEACTB, KPAHOB U MEPCOHAIA.

AdpOIMHAMUYECKUI pacyeT BO3yXOBOJOB CBOJIUTCSA K ONPEAEICHUIO pa3MEpPOB
UX MOMEPEYHOrO CEUEHUS, a TAKXKE MOTEPh JIABJICHUS HA OT/ENbHBIX yJacTKaX MpHU 3aJaH-
HoM pacxoze L, M/, 1 pekoMenxyemoit ckopocti 9, m/c.

I[Tpu yBsi3Ke OTBETBICHUM PACXOXKICHUE B MOTEPSIX JIABJICHUS TOJDKHO OBITh HE 0O0-
nee 15%, ecnu Bo3myx mocTymaer B oJHO nomerieHue (1ex) u He 6onee 10%, eciu B
pasHbie momerienus [33].

[Ipy mpoeKTHPOBaHUM BEHTWIALIMOHHBIX CHUCTEM CIIEAYET UCIOIh30BaTh YHU(U-
LIUPOBAHHBIE JETAIM BO3IYyXOBOJOB , 3d UCKIIOYEHUEM CHUCTEM acCHpALMU U THEBMOT-
pancropra. KoaduimeHTbl MECTHBIX CONPOTUBICHUN 3THUX JETaleid ¢ JOCTaTOYHOM
TOYHOCTBIO MOYKHO OPENIEIUTS 110 [33].

B cucremax BEHTWIALMU NPUMEHSIOTCS BO3MYXOBOJbL: METAUTUYECKUE, METal-
JIOTJIACTUKOBBIE, HEMETANINYECKHE.

B031myx0B0/IbI MOTYT ObITh THOKMMU, MOTYTHOKUMH, TEIIOM30JIMPOBAHHBIMU, 3BY-
KOIOTJIOIIAIOIIUMH.

[To dhopme BO31yX0BO/IbI OBIBAIOT KPYTJIOTO U MIPSIMOYTOJILHOTO CEUCHHUSI.

Meraimmueckne BO31yX0BOAbI U3rOTABIIMBAIOTCS U3 JJMCTOBOW KPOBEJILHOMU, OLIMH-
KOBAaHHOW WM HEP)KABEIOIIECH CTaJM Ha 3aBOAAX WJIM 3arOTOBUTEIBHBIX MAaCTEPCKUX.
[Ipenmnourenue cnemyeT oTaBaTh KpyriibIM BO3yXOBOIaM M3-3a MEHBLIETO a3pOJMHAMHUYE-
CKOI'0 CONPOTHBIIEHMS, pacX0a METAJlIa U TPYAOEMKOCTH NIpH M3rotosieHuu. [Ipernmynie-
CTBO IPSMOYTOJBHBIX BO3IYXOBOJOB, B TOM, YTO IPHU OTKPBITHIX MPOKJIAAKAX OHH JIyIlIe
BITMCBHIBAIOTCS] B UHTEPhEP OOIIECTBEHHBIX 3/IaHWH, TPOILIE Pa3MEIIAtOTCsl B IPOCTPAHCTBE C
OIPaHUYEHHOM BBICOTOM (Hampumep, 3a MOAIIUBHBIM ITOTOJIKOM).

MeTauioriacTUKOBbIE BO3TyXOBOAbI M3TOTABIMBAIOTCS U3 JIUCTOBBIX MaHENen, KO-
TOpbIE MPEICTABISIIOT COOOM CJIOM BCIIEHEHHOTO MJIACTHKA TOJMIMHON 20 MM, MPOJIOKEH-
HBIA MEXITY IBYMS CJIOSIMH TEPMOOOPAOOTAHHOTO TOPPUPOBAHHOTO ATFOMUHUS. ITHU BO3-
JTyXOBOJIbI JIETKH, OOJIaJat0T BBICOKOM MPOYHOCTHIO U TEIJIOM3OJISIIMOHHON CHOCOOHO-
cThio (Koaddumuent temtonpoogHocTH 4=0,019 B1/(M°C)), UMEIOT XOpOIlMii BHEIII-
HUIA BUJ], MOTYT U3TOTaBIIMBATHCS HETIOCPEACTBEHHO HA OOBEKTE.

['mOkvie BO3MYXOBOIBI M3TOTABIMBAIOTCS U3 MHOTOCTIOMHON JTAMUHUPOBAHHOM aITO-
MHUHHEBOU (DOTBIH U TUICHKH U3 o dupa. GopMy BO3TyXOBOIAM MPUIACT CIICITUATHHBIHN
CTJIBHOM ITPOBOJIOYHBIN KapKac. Bo3yX0BOIbI JIETKH, TEPMOCTOMKH, YIIPOILAOT MOHTAX.
OnHako cO3Aat0T OOJIBILIOE a3POAMHAMHYECKOE conpoTuBiieHue. [[pumeHsoTes B kauecTse
NPUCOETMHUTENBHBIX BO3YyXOBOJAOB HEOOBIION ATUHBI.
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11.2 3agaum u MeTO pacyera

3aoauamu AOPOINMHAMHNYCCKOI'O pacuCTa BCHTUIHNOHHBIX CUCTCM ABJIAIOTCA!
a) CHUCTEM MEXaHMYECKOU HpI/ITO‘{HOﬁ 1 BBITSHKHOM BCHTHUJIALN

o OIpEJENICHUE TOTEPh JABJIEHUS B CETH BO3yXOBOJOB (COIMPOTHBIICHUE
CETH) C LIETBI0 ONPENEIEHUs MOTPEOHOT0 JaBIEHUS, pa3BUBAEMOI0 BEHTHIIATOPOM;
o yBS3Ka OTBETBJICHUM IO MOTEPSM JIaBJICHUS C LEJIbI0 00ecCTieYeHus pac-

IMpCaACICHUA IIOTOKOB BO3ayXa (HpI/I 3aIIyCKC CI/ICTCMI)I) 110 OTBCTBJICHUAX B COOTBET-
CTBHH C paCYCTHBIMHU 3HAYCHHUAMMU.

6) CHCTEM €CTECTBECHHOM BBITSXKHOM BCHTUIIIITUHN

L4 BI)I60p TaKMX CEYCHMU BCHTHJIIIMOHHBIX KaHAJIOB, IIPHW KOTOPBIX pac-
4CeTHad BCIIMYMHA ITOTCPb HABJICHHA B CCTU ObLi1a ObI MEHBIIIE €CTECTBEHHOT'O paciio-
JJara€Moro a1aBJICHUS,

° YBA3Ka OTBETBIJIICHHUHU IIO 3aracy pacnojiaracMoro naBJICHUS, C LCJIbIO
obecrieueHus IIpu pa60Te CUCTCMBI PACUCTHBIX PACXO0J0B BO31yXa 110 OTBCTBJICHUAM.

I/I3B€CTHO, YTO IIOTCPU HABJICHHUA IIpU ABHKCHHH BO3AyXa IIO BO3AYXOBOAaM
CKIIaABIBAIOTCA M3 IIOTCPb AABJICHUA Ha TPCHHUC MU IIOTCPb HAa MCCTHBIC COIIPOTHBIIC-
HU:.

CyMMmapHbIe IOTepH AaBicHUs 110 GpopmyJe Jlapcu paBHbI

AP = A LEP, &0

E > +§T, 11.1a

rae 92p/2— IMHAMHYECKOE UM CKOPOCTHOE aaBienue, Ila;
9 — CKOpPOCTh B BO3/IyXOBOJIE, M/C;

A — KO3(PULIMEHT TPEHUS;

d — muameTp BO3ayXOBO/JIA, M2

| — nuHA BO3IyX0BOIA, M.

Tpebyemoe Oasnenue, pa3BUBAEMOE BEHTHISATOPOM (B MEXaHUYECKUX CHUCTE-
Max) Wik TpeOyeMoe eCTEeCTBEHHOE pacrojiaraeMoe AaBiieHue (B CHUCTeMaxX ecTe-
CTBEHHOUN BEHTWJISIIIMU) OMPEJEISIETCS MyTeM CIIOKEeHHUsI oTepb naBienus AP (pac-
curTaHHbIX 10 Gopmynam 11.1a wnm 11.106 ansa kaxaoro ydactka) HauOosee mpoTsi-
YKEHHOM IIETIOYKH, MOCJIEI0BATEILHO COSTMHEHHBIX YYaCTKOB.

Ecnu 0603HaunTh yaeiabHbIe MOTEPU JABJICHHS Ha | TOTOHHBIA METp JJIUHBI
yepes R, To

R=§# _Torma AP =Rl +Z, 11.16
rne R — ynenbHbBIE moTepu Ha TpeHue, [1a/m;
Z — moTepu TaBJICHHUS HA MECTHBIC CONPOTUBIIeHU, [1a.
JIst KpYTJIBIX BO3yXOBOJOB COCTABJICHBI TAOIHUIIBI U HOMOTPAMMBI, IO KOTO-
PBIM MOKHO TI0 H3BECTHOMY JIMAMETPY W CKOPOCTH B BO3TyXOBOJE (MU ABYX APYTHX
coueTanmii 4, d, L) MoxkHO onpenenuts R.
MeTon a3poAMHAMHYECKOTO pacdera, Mpyu KOTOPOM IOTEPH JaBICHUS OIpeie-
asitoTcest o gopmyne 11.16 ¢ ucnonb3oBaHMeM TaOIUIl U HOMOTPAaMM, Ha3bIBAETCS
MemoOOM YOelbHbIX NOmepb 0asleHus Ha TPeHrue. ITUM METOJIOM PEKOMEHIYEeTCs

IMOJIB30BATBCA IIPH PACUYCTC BCHTHUJIALIMOHHBIX cerent IIPpHU BBIIIOJIHCHHUHU KYPCOBOTO
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MPOEKTa MO0 BEHTWISAINU TPAKIAHCKOTO 37aHus. Y 100Hee Bcero (U menecoodpasHee)
MI0JIb30BaThCs TaOMUIIAMH CTIPAaBOYHHKA MTPOSKTUPOBINKKA [ 15].

OnHako, /Ui onpeneneHus R Iuisi mpsIMOYTOJIBHBIX BO3yXOBOJOB TaKUX Ta0-
JIMII B CIIPABOYHOM JuTeparype HeT. [103ToMy peKoMeHIyeTcs MoIb30BaThCs Ta0Iu-
aMH 7151 KPYTJIBIX BO3YXOBOJIOB, Onpedenus npeosapumenbHo OUaMemp maxkoeo
KpY21020 8030yX08004a, NPU KOMOPOM NPU CKOPOCMU 8 KPY2IOM PABHOU CKOPOCMU 8
OAHHOM NPAMOY2OTbHOM YOeabHble nomepu Ha mpenue R 6yoym paenvl. Takon nua-
METP Ha3bIBAIOT SKBUBAJICHTHBIM 110 CKOpocTH 0,4 (HE clemyeT ero myTaTh C JuaMeT-
POM PKBHUBAJICHTHBIM 10 PACXOAY M AMAMETPOM SKBHBAJICHTHBIM TIO TUIOIIAIH TOTIe-
PEYHOTO CEUYCHHUS BO3yXOBOA).

[Ipu pa3zmepax mpsiMOYToJIbHOTO Bo3ayxoBona (axb, m) d,g ,M, HaXoAUTCS TIO
dbopmyie

d =2aslla+s). (11.2)
24

HcxoOnvimu Oannvivu JJI pacdeTa SBISIIOTCS MPUHATHIE apXUTEKTYpPHO-
CTPOUTEINIbHBIC PEIICHUSI MO TPACCUPOBKE BO3IYXOBOJOB W KaHAJOB Ha HTaxax, B
MojBajie U Ha 4YepJlaKe, pa3MEIICHUIO MPUTOUHBIX U BBITSHKHBIX YCTAHOBOK, a TaK )K€
OMpeJIeJICHHBIEC PACXO0/Ibl TPUTOYHOTO U BBITSIKHOTO BO3AyXa.

BriOpanHas TpacCMpoBKa BO31yXOBOJOB B OOBEME MOMELIEHUS JIOJKHA CIO-
cOOCTBOBATh a’POJMHAMUYECKON YBSA3KE OTBETBJICHHM. ECIIM MPUTOK WM BBITSDKKA
MIPOU3BOJIATCS 10 BEPTUKAIBHBIM, PACIOJIOKEHHBIM PSIOM JIPYT C APYrOM KaHallam,
JUTSL OOJIETYEHUST a3POAMHAMUYECKON YBS3KU, PEKOMEHIYETCS CIeayolee pa3melie-
HUE KaHAJIOB OTHOCUTEIHLHO BEHTHIISITOPA:

. B MPUTOYHBIX CHUCTEMaX, MPHU Pa3MEIICHUU MPUTOYHON Kamepbl B MOJ-
BaJie, BEpTUKAJIbHBIC KaHAJIbI, HAanOoJiee YIaJIEHHBIMUA OT BEHTUJISTOPA NOKHBI ObITH
KaHaJIbl, 00CITY»KHBAIOIUE HIXKHUE 3TAXH U B TIEPBYIO ouepean | — i aTax;

. B BBITSDKHBIX CHCTEMax, MPU pa3MENICHUH BEHTHIISITOpAa Ha Yepiake,
BEPTUKAJIbHBIE KaHAJIBI, 0OCITYKHUBAIOIINE MMOCIEIHUM 3TaX, JOKHBI ObITh HauboJee
yIaNEHHBIMU OT BEHTWJISATOPA.

AKCOHOMETpHUYECKasi paCueTHAsl CXeMa CUCTEMbl BEHTUJISIIIUU BbIYEPUMBACTCS
B OJIHY JIMHUIO C M300paXKEHUEM BCEX M3MEHEHUN HAIpPaBJICHHM MOTOKOB BO3yXa
(TTOBOPOTOB, JIETICHUH WUITU CIUSHUSA MOTOKOB — TPOWHUKOB M KPECTOBUH U T.1.). Pac-
yeT odopmitsiercs Tadmuneit 11.1.
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Ta6muna 11.1. AspoaruHaMUYECKHil pacueT CUCTEM BEHTHIISILIUU
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11.3 IocJienoBaTeILHOCTH pacyera
11.3.1 CucremMbl ¢ MeXaHMYECKOH BEHTHISIIIU e
B cooTBeTcTBUU C 3aJa4YaMHM TaKOI'o pacdcTa OH BBIIIOJHACTCA B ABA 9Talla:
. OIIPCACICHUC COIMPOTUBJICHUS LCIIOYKH ITOCJICIOBATCIbHO COCANHCHHBIX
Y4aCTKOB OCHOBHOI'O HAIIPaBJICHUS — MarucTpaiu;
. YBSI3KM IO MOTEPSIM JAaBJICHUSI OTBETBJIEHUN — MapAJUICIIBHO COEAUHEH-

HBIX YYaCTKOB.
Ilepewiit 3man.

1. Ha akcoHOMETpHYECKON CXEeME JJIs BBIITOJIHEHHUS pacyeTa Ha MEPBOM JTare
BBIOMPAETCS OCHOBHOE PAacyETHOE HampaBiieHHue (0T BO3AYXONPUEMHOM PEIIETKH /10
BO3JlyXOpacHpeIeauTeNsl B MPUTOYHONM CUCTEME U OT BO3JYXOIPUEMHOIO YCTPOi-
CTBa B MTOMEILIEHUH 10 TOUYKH BBIOpOCa BO3Ayxa U3 11axThl). OCHOBHBIM HaIlPaBJICHH-
€M SIBJISIETCS] caMoe MPOTSHKEHHOE HanpaieHue. [Ipy HaluMuuy HECKONIbKUX LIETI0UYeK
OJIMHAKOBBIX MO0 MPOTSKEHHOCTH 3a MarucTpajbHOE HANpPAaBJICHUE MPUHUMAETCS
HanOoJIee HarpyXKeHHas (MMeromast OOJBIINI pacXxo/1) WK HanOoJiee pa3BeTBICHHAS.

2. AKCOHOMeTpHYecKasi cxemMa pa30MBaeTCs Ha pacueTHbIE YYacTKH. YUYacTOK
CETH XapaKTEepPU3YEeTCs MOCTOSHHOW CKOPOCTHIO, a 3HAYMT, KaK MpPaBUIIO, MOCTOSH-
HBIM PacxoJI0M BO3/yXa (32 UCKIIIOUEHHEM CIy4YaeB, KOI/1a 0 KOHCTPYKTUBHBIM CO-
OOpaXeHUSIM YYacTOK C IMOCTOSIHHBIM PacXoJ0M, HYKHO MPUHSTH C Pa3HbIM 110
JTMHE CEYEHHUEM BO3TyXOBOJIA).

YyacTku METOAMYECKH Lienecoo0pa3Ho 0003HavyaTh AByMs Iudpamu, COOT-
BETCTBYIOIIMMH Havaly U KOHIIY Yy4acTKa. BBITSOKHBIE M IPUTOYHBIE PEIIETKH B TIO-
MEIICHUH U PEUIeTKH Hapy>KHBIE /U1 BO3IyX03a00pa MpeACTaBISIOTCS OTACIbHBIMU
y4acTKaMu (CO CBOMMH CKOPOCTSIMU B KMBOM CEYEHHMH), HO OHH HE HOMEPYIOTCS.
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Hywmepatiys y4acTKOB OCHOBHOT'O HAaIlpaBJEHUS HAUMHAETCS C yYaCTKOB C MEHBIIIUM
pacxoIoMm.

3. Ha akcoHOMETpUYECKON CXEME IIPOCTABIAIOTCS 3HAYECHUS PACXOIOB BO31Y-
Xa ¥ JUIMHBI Y9aCTKOB. DTH JaHHBIE 3alMCHIBAIOTCS B COOTBETCTBYIOIIKE rpadsl 2, 3
TAOJIMIIBI A3POMHAMHYECKOTO pacyeTa (Tabmuma 11.1).

Pacxonpl BO31yxa Ha OTAENBHBIX ydacTKaxX OINPEAENSIIOTCS CYMMHUPOBaHUEM
pacxo/ioB Ha OTACIbHBIX OTBETBICHUSIX, HAUMHAS C IEpU(PEPUNHBIX YUACTKOB.

4. Ecnu pu KOMIIOHOBKE BEHTUJISIITUOHHBIX CUCTEM HE OBLTU MPHHSTHI pa3Me-
pBI KaHAJIOB M BO3TyXOBOJIOB, TO MPHUHIB CKOPOCTh 2+4 M/c (He Oomnee 5 M/c) HA OT-
BETBJICHUSIX U He Oosee 8 M/C - HA yyacTKax OJIM3KUX K BEHTWIATOPY, HEOOXOIUMO
OTPENEIUTh TPEOYEMYIO IJIOIIA (b MONEPEYHOTO CEYCHHS KaHAJIOB U BO3IYXOBO/IOB.
Bocrnonb30BaBIIMCh JaHHBIMU O CEYEHUSIX BEPTUKAIBHBIX MPUCTABHBIX U TOPU3OH-
TaJbHBIX MOJIBECHBIX KaHAJIOB Ha 3Ta)kaX M COOPHBIX YTEIUIEHHBIX KOPOOOB Ha Yep-
nake (WIM KpoBJ€), a TaKK€ METaNIMYECKUX BO3/1YyXOBOJOB (YyCTaHAaBIMBAaEMBIX B
OCHOBHOM B I0/IBaJIaX MPHU Pa3BOJKE OTBETBIICHUI), BHIOMPAIOT KaHAJBI U BO3AYXO-
BOJIbI (CTaHJAAPTHBIX) TUIOBBIX CEUCHUI. 3amucarh 3TH AaHHbIC B rpadsl 4, 5 Tabiu-
bl 11.1 a’3poauHaMu4ecKoro pacuera.

5. Tak KaK IPHHATOE THIIOBOE CCUCHUE KaHAJIOB M BO3yX0oBo 0B (f.,) oTimya-
€TCsl OT pacCUUTaHHBIX 1O Gopmysie 11.1, To HEOOXOTUMO ONIPEAECTUTH MO U3BECTHO-
My pacxonay L u ceuennto f.,, kKaHaIOB (haKTHUECKYIO CKOPOCTh B HUX (M/C)

% - 360I(_)f '
cm

[Tomy4yeHHbIe 3HAaUEHHSI CKOPOCTEN 3anuchiBatoTcs B rpady 7 Tadmuner 11.1.

6. ITo dopmyne 11.2 ompenensitorcst Ijsi MPSIMOYTOJIbHBIX KaHAJIOB YKBHBA-
JICHTHBIN TI0 CKOPOCTH UAMETP KPYTJIBIX BO3yx0Bo0B d, 4 (rpada 6).

7. Ilo Tabmune 12.17 cnpaBoyHMKA MPOEKTUpOBIIKKA [15] mo nuametpy Oiu-
kaimeMy K 0,91 CKOPOCTH paBHOH 3, (He oOpamiasi BHUMaHHe Ha pacxo]] BO3/IyXa)
OTIPEJICIISIIOTCS yAENbHbIE TIOTEPU NABJICHUS] Ha TpeHUE R I KaXaoro ydacrtka B
CTaJIbHOM MPSAMOYTOJILHOM BO31yxoBoje (rpada 8, Tadmuma 11.1).

8. B Tex xe Tabnmuiax ompenensieTcsi CKOPOCTHOE (IMHAMUYECKOE) JTaBJICHHE

P = qubp/Z (rpada 12).

(11.3)

9. Tak Kak TaOIMIIBI AJIs1 KPYTJIBIX BO3yXOBOAOB COCTABJIEHBI JIJIs1 BO31YXOBO-
JIOB C a0COJIFOTHOW MIepoXoBaTocThio K = 0,1 MM (11 METAILTMYECKUX BO3IyXOBO-
JIOB), TO MPU pacyeTe BO3AYXOBOJOB C IIEPOXOBATOCTHIO CTEHOK OTJIMYAIOLIUXCS OT
MPEIyCMOTPEHHON B TaONMIIAX, AENAIOT MOMPABKy K TAOJUYHOMY 3HAYEHUIO YIENb-
HBIX MTOTEPb JIABJICHUS HAa TPEHUE:

Ru =R B,

rae R — TabiauyHoe 3HaueHue yIeIbHbIX TOTEPh IABJICHUS HA TPEHHUE;

P — K0O3PPUIUMEHT yueTa mepoXxoBaTOCTH CTEHOK.

3HadeHue nonpaBoyHoro kodddunrenTa [, 1 MoTeph AaBICHUS HA TPEHUE Ha
yuactke RIS, 3anuckiBarotes B rpadsr 9, 10 Tabmmier 11.1.



107

10. Ompenensiercst cymma Ko3((ULUHUEHTOB MECTHBIX CONPOTHBIECHUN 2(
(rpacda 11, Tabnuma 11.1) Ha kaxxaoMm ydactke. Boi6op (. opopmisieTcss Tabauiei
IIPOU3BOJIBHON (hOpMBL. 3HAUEHHUS (e IPUBEAECHBI B clipaBoYHMKax [15. 17. 25].

[Tpu onpenenenuu (,,. TPOMHUKOB B TaOJIHIIE CIAEAYET MPUBECTH AJIs BEIOOpA
(oTBeTBIICHMS) WM (; (MPOX0Ja) COOTBETCTBYIOIIUHN TOJCYET HEOOXOIUMBIX COOT-
HOLIEHUI PACcX0JI0B BO3yXa M INIOIIAAECH CEYEHUN KaHAJIOB.

Ilpumeuanue. YToObl NOHATH K KAKOMY M3 CMEXHBIX YYACTKOB OTHOCHUTCS TO
WM UTHOE MECTHOE COIMPOTUBIICHUE HY>KHO BBISICHUTH IO TaOJHIIE, JIJIs1 OTPECIICHNUS
{, K KaKO CKOPOCTH OHHM OTHECEHbI. Tak, HampuMep (. BEHTWISIIIUOHHON PEIICTKU
OTHOCHUTCS K CKOPOCTH B )KUBOM CE€YEHHUH PEILLIETKH, a HE K CKOPOCTH Ha ydactke. [lo-
ITOMY (e PELIETKH HE BKJIIOYAIOT B CYMMY { Ha Y4acTKE U CONPOTHUBIICHUE BEHTUIIS-
IMOHHOW pemeTky Z B Tabnuie 11.1, yauTeiBaeTcss OTIEIBHON CTPOKOM.

11. Tlorepn naBneHUs HA MECTHBIE CONPOTUBIIEHUS Z ONPEAEIISIIOT KaK pOu3-
BeJieHUE (. Ha TUHAMUYECKOe JaBlieHue P, u 3aHOCAT pe3ynbTaT B rpady 13.

12. Cymmapnsbie notepu (RIS, +Z) Ha KaKa0M ydacTKe JTOJDKHBI 3aITUCHIBATHCSI
B rpady 14, a cymMapHble IOTEpPH JIaBJICHUS Ha BCEHl LIETIOYKH, MOCIEI0BATEIBHO CO-
CIIMHCHHBIX YYaCTKOB (OT PEIISTKH JI0 JaHHOTO ydacTKa BKIHOUHTENbHO) X(RISG,+Z)
— B rpady 15. Koneunas Benuunna B rpade 15 onpexaenser cyMMapHble IOTEpU J1aB-
JeHust (COMPOTUBJICHUE CETH KaHAJIOB), IO KOTOPOMY U OMNPEAENSIETCS MOTPEOHBIN
HaIlOp BEHTWISATOPA — JIABJIICHHE, KOTOPOE OJDKEH CO3/1aBaTh BEHTUIIATOP P, IIpuU €ro
IIPOU3BOAMUTEIILHOCTH PABHOM CYMMapHOMY PacxXxoiy BO3/1yXa B CUCTEME.

P.= 1LY (RIS, +2)+ZAP,+ AP, (11.4)

rae 1,1 — ko3¢ duuueHT 3anaca Ha HEYYTCHHBIC TOTEPU JIABJICHUS;

AP,; — IOTepH AaBJICHUs B 00OpPYNOBaHUU (B MPUTOYHOM CHUCTEME — B CEKIIHSX
MPUTOYHOUN KaMephbl, B BHITSHKHOM — MOTEpU B PUIIBTPE. €CIIH OH €CTh), [1a;

AP, ;; — N30BITOYHOE JAABJICHUE B IOMEUIEHUH (TIOATOP), €CIIH N0 HOpMaM WM 10
3aganuio AP,,; # 0,11a.

Ilpumeuanue. Ecnu B cxeme, €CTh Y4aCTOK BO3JyXOBOJIa (KaHaya) MOCTOSH-

HOTO CceyeHHUs! ¢ OOKOBBIMM OKHAMM, TO MOTEPU JABJICHHUS HA HEM MOAPOOHO WIIU
OPUEHTHUPOBOYHO OMPEIENSAIOTCA pacyeToM BHE Tabiuubl 1.1, a B Tabauiy 3aHocsTCS
pe3yibratel pacueta — (Rlf,+Z) Ha nanHOM ydactke B rpady 14, tabmuma 1.1. ITo-
CJIEIOBATEIBbHOCTh TAKOT'O pacueTa NpUBEACHA HIKE B I1. 7.3.

Bmopoii 5man.

1. JIsis BBINOJIHEHUS YBSI3KM OTBETBJICHUM MO MOTEPSIM JIABJICHUS, aHAJIOTMYHO
pacyeTam y4acTKOB OCHOBHOT'O HaIllpaBJICHUS BbIOMPAIOTCS CEUEHUs, HA HUX OIpeie-
asietcst Yy, MOTEpU Ha TPEHUE UM MECTHBIE CONMPOTHBIICHHUS U CyMMAapHbIE MOTEpU
(R1S4+Z) npu BEIOpaHHBIX pa3Mepax BO3IyXOBOAOB. DTH BEIUUMHBI 3aITUCHIBAIOTCS B
tabmuiy 11.1.

2. OnpenensieTcss pasHULA NOTEPh JABJIEHUS HA NMapajuleIbHO COEIUHEHHBIX
y4acTKax, T.€. YYaCTKaX OCHOBHOI'O HAIIpaBJEHUS M OTBETBJIEHUS OT MX Hayajia 0
TOYKHU coeMHEHUs (03 ydeTa 00ImmX y4acTKOB) AP, ;.
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[Tpu yBsi3KE OTBETBIICHUH, T.€. yYACTKOB (MJIU IIEMOYEK YUACTKOB), HCXOISIITIX
U3 OJHOW TOYKHU WJIM CXOMSIINXCS B OJHOW TOYKE BEHTWISIIMOHHON CETH, CIIeIyeT
PYKOBOJICTBOBAThCS MPABUIIOM PAIIMOHATILHOTO CIIOCO0a adpPOAMHAMHYECKON YBSI3KH.
A UMEHHO, eciu umeromces 08a y4acmra 6030YX080008, COeOUHEHHBIX NAPAJLIENILHO, U
nomepu 0asieHusi 8 0OHOM U3 HUX U3BECHIHbI, MO pA3Mepbl NONEPEYHO20 CeUeHUs]
O0pY2020 NApaiielbHO20 YUACmKa 00JIHCHbL 00ecneyu8ams pagHvle ¢ NepebiM Yuacm-
KOM nomepu 0agieHust npu paciémHom pacxooe 8030yxa 6 HéM.
Ecmmn
Z(RISutZ)ors # Z(RI ButZ)ocn,
APuep = Z(RISu*Z) o - Z(RISBu+2Z) s # 0, (11.5)
TO TpeOyeTcsl OMPEENIUTD, SIBISIETCS JIU OTHOCUTENIbHAsI HEBSI3Ka AOMyCTUMOMN
(ae 6omee 15 %).
APHes 0
SIS :100<15% . (11.6)
w ocC.
3. Ecnm HEeyBsI3Ka HE YKIIaIbIBACTCS B HOPMATUBHBIC 3HAYCHUS B COOTBETCTBUU
¢ ¢hopmynoit 11.6, To TpeOyercs:
- T1M00 M3MEHUTh CKOPOCTH Ha ydacTKaxX OTBETBJICHHS U MEPECUUTHIBATH
MOTEPH JIaBIICHUS JI0 TE€X TOp, MOKa HEBs3Ka OyAeT JOMyCTUMOM;
- 1100 (0COOEHHO, €CIM MEPBBIM CIOCOOOM JOCTUTHYTh HYKHOW HEBSI3KU
HE y/JaeTcs) yCTaHOBUTH nuadparmy (Ha ydacTke, Ha KOTOpOM TpeOyeTcs yBEIUUUTh
MOTEpHU JABJIEHUS ), B KOTOPOU MOTEPH aBIICHUS PABHBI HEBSIZKE AP
4. Ins onpeneneHusi pazmepa auadparmbl Mo TabJIMIIaM HAXOJIUTCS COOTHO-
IICHUE IJIOMIAM CEUCHUs BO3JIyXOBOJa U AuadparMbl B 3aBUCUMOCTH OT TpeOyemo-
ro 3HaueHus K03 UIMEHTa MECTHOTO CONIPOTHUBIICHUS TuadparmMbl, KOTOPBIN ompe-

ACIIACTCA 110 BBIPAKCHHIO
AP
C o= ey (11.7)
CK

rae AP,., - nepenaj JaBJIeHUM, KOTOPBI HEOOXO0IMMO TIOTacuTh AuadparMon,
PaBHBII HEBSA3KE B OTBETBIICHUSX;

P.(P,) - CKOPOCTHOE JaBJICHHE B CCUCHUHU BO3AyX0BO/A IepeT AruapparMou.

MecTo ycTaHOBKM AMadparM U UX CEUEHHE YKa3bIBAIOTCS HAa aKCOHOMETpHUYE-
CKHUX CXEMaX CHUCTEM.

Jns onpenenenust ceueHust quadparmel o (, u fy, cinenyer Bocmons3oBaThes
TabNMIIaMH, IPUBEJICHHBIMU B CIIpaBOYHMKaX [15, 25].

[Tpu 1oJIHOM yBSA3KE CETH, TAKUE PACUETHI BBIITOIHIIOTCS ISl BCEX Mapasuleib-
HBIX COeTUHEHMI. B KypcOBOM MpoOeKTe JOMyCKaeTCsl MPOU3BECTHU YBSI3KY C BEIOOPOM
CeUeHHUsl KaHaJIOB WM AuadparmMbl TOJBKO OTBETBIIEHUS CaMOro OJIM3KOTO K BEHTH-
JSATOPY.

H.

11.3.2 CucreMbI ¢ eCTeCTBEHHOM BEeHTUIAIMEH

ABpOI[I/IHaMI/I‘—IeCKI/Iﬁ pacucT BBITAKHBIX BCHTHUIIIHWOHHBIX CHCTCM C CCTC-
CTBCHHBIM HO6y>KI[eHI/IeM ABUIKCHUS BO3AYyXa BBIINIOJHACTCA, TAK K€ KAdK U CUCTCM C
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MexXaHnuecKuM nooyxaenuem 1m.11.2.1 ¢ 3anmonaenuem tadaunbl 11.1. OgHako cre-
JIyET YYUTHIBATh HEKOTOPBIE OTIIMYMSI.

1. CkopoCTh B BO31yXOBOJaX TaKUX CUCTEM 3HAUYUTEIHHO MEHBIIE, YEM B CHU-
cTeMaxX MEXaHHYECKUX.

2. IloTepu ngaBieHUs] B CETM HA OCHOBHOM HAIIPaBJICHUH HE MOTYT OBITH JIIO-
OBIMHU, TaK KaK JOJKHBI OBITh MEHBIIIE PACIIOIATAEMOTO JTaBICHUS

Z(RIBu+Z) < Ppen (11.8)
3arnac 1aBJICHHS 10 OCHOBHOMY HAIIPaBJICHUIO JOJKEH COCTaBIATh 5+10%.

3. Cienyet y4uThIBaTh, YTO BEJIMYMHA PACIIONAraeMoro JAaBJICHUS 11 OTBETB-
JICHWI ¢ pellleTKaMu Ha pa3HbIX dTaXax pasiuyxa. Pacmnosiaraemoe JaBji€HUE OIpe-
nensieTcs mo gopmyiie

Ppacn = HA,Og, (119)
rie P, — pacnoyiaraeMoe jaasiieHue, Ila;
Ap— pa3HuIla INIOTHOCTEN HAPYKHOT'O M BHYTPEHHETO BO3/1yXa, KT/M>;
g — yckopeHue cBoOoaHoro najexus (9,8 M/c?);
H — paccTostHue oT 1ieHTpa BBITSKHOM PEIIETKHA Ha BXOJIE€ BO3JyXa B PacyeTHOE
OTBETBJICHUE JI0 YCThS BHITSHKHOM IIAXThI, M.

4. Ilpn pacyeTe €CTECTBEHHOM BBITSDKKA OCHOBHOE PACUETHOE HAIPAaBJICHUE
JIOJDKHO TPOXOJUTh uepe3 HamboJiee YJaJIeHHYI0O BETBb, MMEIOIIYI0O HAaUMEHBIIIEE
pacnoJiaraeMoe JaBJICHUE.

5. AspoamHamuyeckas yBsi3Ka OTBETBJICHHM MPU €CTECTBEHHOM BBITSIKKE BbI-
MOJTHATHCS 110 3aIacy pacroliaraeMoro aaBieHus AP, KOTopbie TOJKHBI ObITH PaBHBI

APOCH = Ppacn.ocu - Z(Rlﬁm-}-z)om
APOWZG = Ppacn.ome - E(I:zlﬂﬂl-‘I-Z)OTB
AP, =~ AP, (11.10)

6. HeBsizka mo 3amacy pacnojiaraeMoro JaBJIEHUs JJsl MapajUiebHO COeau-
HEHHBIX y4acTKoB(0€3 yueTa oOLIMX y4acTKOB) A0JbKHA ObITh He Oonee 15% T.e.

[(APyer - APyl AP,] 100 < 15%

7. Cornmacuo 1. 7.1.10 CII 60.13330.2012 «OToruieHue, BEHTUIAIUS U KOHH-
IUOHUPOBAHHUE BO3AYyXa» [1] €CTECTBEHHYIO BBITSKHYIO BEHTWJIALMIO ISl JKUJIBIX,
OOIlIECTBEHHBIX, aIMUHUCTPATUBHBIX U OBITOBBIX MOMEIICHUNU CIEAYET PacCUUTHI-
BAaThb HA Pa3HOCTh IUIOTHOCTEH HApYKHOro Bo3ayxa npu t,= +5 °C m BHyTpeHHEro
BO3/lyXa IPU PACUETHOM TEMIIEPATYPE B XOJIOAHBIMA MIEPUOJ FOAA.

8. Cormacno Toro e 1. 7.1.10 [1], ecnu 1151 KBapTUP U TTOMEIICHUI HE 00ec-
MEYMBAETCS YJaJIEHUE HOPMUPYEMOT0 pacxoja Bo3ayxa (Ipu MOCTYIJIEHUH MPUTOY-
HOTO 4Yepe3 CHEelUalbHbIE YCTPOWCTBA B HAPYXKHBIX CTEHAX WJIM OKHaX), CIEAYEeT
MPEYCMOTPETh MEXAaHUYECKYHO0 BEHTHIISILIUIO



110

12 PEKOMEHJIAIINU 110 O®OPMJUIEHUIO KYPCOBOI'O ITPOEKTA
12.1 O¢dopmiieHue NOSICHUTEIBHOI 3aNIMCKH

[TosicHuTenpHas 3amucKa SBJISETCS HEOTHEMJIEMOM YacThIO KypCOBOIO MPOEK-
Ta. OHA MMOKAa3bIBAET CTENEHb MOJATOTOBKU aBTOpA, €T0 YMEHHE CaMOCTOSATENIBHO pe-
IaTh WHKEHEPHBIE 3a/1a4M U M10JIb30BATHCSA TEXHUUYECKOM JIUTEPATypOil U HOpMaMH.

[TosicuutenpHas 3amucka JIOJKHA B KPaTKOM M 4eTKOM (opMe pacKpbIBaTh
TBOPYECKUI 3aMbICENl KypCOBOTO MPOEKTa, COAEpk aTh aHAJIU3 U OOOCHOBAHUE IPU-
HUMAEMbIX PELICHH, U Ipyrue MaTepuabl.

[TosicHuTenpHas 3anucKa JOJKHA OBITh MPEAEIBHO CKAaTOM M B TO )K€ BpeMs
CoJiepKaTh BeCh He0OX0IUMBIN MaTepuan. He qomyckaroTcs IIMHHBIE pacCyKICHU,
NOBTOPEHUS M3BECTHBIX JOKA3aTeNIbCTB. 3alMCKa OTPaKaeT, HACKOJBKO XOpOILIO
IPOEKTAHT U3y4YUJI JINTEPATypPy 1O TaHHOMY BOIIPOCY.

PexomeHyeTcs cneayromun coCTaB NOSICHUTEIbHOM 3aITUCKH:

- TUTYJIbHBIN JIUCT;

- 3a/IaHH€ Ha BBIIIOJIHEHUE KYpPCOBOI'O MPOEKTA, MOANUCAHHOE PYKOBOJHUTEIEM
U CTYJICHTOM;

- coJiepKaHue (C KOTOpOro HaYMHAeTCs HyMepalus JIUCTOB 3alIUCKN);

- BBEJICHHE;

- OCHOBHOM TEKCT 3aIIUCKU;

- 3aKJIH0YEHUE;

- CIHMCOK HCIOJIb30BAHHBIX MUCTOYHHUKOB (y4€OHUKHU, CIIPAaBOUYHUKH, HOP-
MaTHUBHas JIMTEpaTypa U T.11.);

- NPWIOKEHUS (B Cilydae HEOOXOIUMOCTH).

[losicHuTenbHasi 3amMCKa BBIMOIHSIETCA Ha JMcTax Oenod Oymaru ¢opmarta A4
(297x210 mm). Ha nepBom mmicTe copepkaHusl JODKHA ObITh OCHOBHAS HAAIMMUCh U JI0-
MOJTHUTENbHBIE Tpadbl K Hel, BbiogHEeHHbIE B cooTBeTCTBUU ¢ ['OCT 2.104-68* "Oc-
HOBHBIE HAJIITACH "

CocraB u coJiepaHue MOSICHUTENILHON 3aIMCKU JOKHBI COOTBETCTBOBATH 3a/1a-
HUIo Ha BeinosHeHue KI1.

[TosicuutenbHas 3anucka BeimosHAeTca B cooTBercTBUM ¢ ['OCT 2.105-95
ECK/]] "Obumwe tpeboBanus k TekctoBbiM okymentam" u 'OCTP 21.1101-2009 CTIIC.
"OcHOBHbIE TPeOOBaHMS K MIPOSKTHOM U pabodeil JoKkyMeHTauu'".

PexoMeHnyeTcst TEKCTOBBIE JOKYMEHTBI BBITIOIHATh C IPUMEHEHNEM [1€YaTarOIINX
u rpaduueckux ycrpoiictB BeiBoga DBM (I'OCT 2.004-88). DToT cTaHmapT pacrpo-
CTpaHsIeTCS Ha KOHCTPYKTOPCKHUE JOKYMEHTBI M3/IENIMH BCEX OTpaciell MPOMBIILIEHHO-
CTH, TEXHOJIOTHUECKUE TIOKYMEHTBI M3AETUI MAIIMHOCTPOUTENBHON U MPUOOPOCTPOU-
TEJIbHON MPOMBIIIIEHHOCTH, a TAKXKE MPOEKTHYIO JOKYMEHTALIMIO JJIsl CTPOUTENILCTBA.

BnuceiBaTh B TEKCTOBBIE JOKYMEHTBI OTJIEIbHBIE CJI0BA, (POPMYIIbI, YCIOBHbBIE
3HAKU (PYKOMHUCHBIM CIOCOOOM), a TaKe BBIMOJHATH WIUIIOCTPALIMM CIEAYET Yep-
HBIMH YE€pHUJIAMH, TACTON WM TYUIBIO.

JIMcT NOSICHUTENILHOM 3alMCKU JOJKEH UMETh PaMKY, OTCTOSIIYIO OT KpaeB JIUCTa
CBEpXY, CIIpaBa M CHU3Y Ha 5 MM, a cieBa Ha 20 mM. PaccrosiHue ot pamku ¢hopmbl 10
IPaHMIl TEKCTA B HaYaJle M B KOHLIE CTPOK HE MeHee 3 MM. PaccTosiHue oT BepxHeW WiH
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HIDKHEH CTPOK TEKCTa 10 BEPXHEH WM HUKHEN JIMHUU paMOK JI0JDKHO ObITh He MeHee 10
MM.

OmneyaTky, OMUCKH W TpadUyecKue HETOYHOCTH, OOHAPYKCHHBIEC B MPOIIECCE
BBIIIOJIHEHUS TOKYMEHTA, JIOITyCKAETCA UCIPABIATh MOJAYMUCTKON MIIM 3aKpalllBaHU-
eM Oesoi Kpackoil M HaHECEHHWEM Ha TOM € MECTe MCIpPaBIeHHOro TekcTa (rpadu-
KH) MAIIMHONMCHBIM CIIOCOOOM WJIM YEPHBIMH YEPHUJIAMH, NACTOW WUIIM TYIIBIO PY-
KOIKUCHBIM CIIOCOOOM.

TeKCT MOsICHUTENIbHOW 3alMCKU HEOOXOJUMO pa3leNiaTh Ha pa3jeiabl U MOJ-
pasnensl.

Paznensl OKHBI UMETH TIOPSIIKOBBIE HOMEPA B Tpeiesiax BCEro JOKyMeHTa, 000-
3HauEHHbIE apabCKUMU IM(ppamMu U 3arucaHHble ¢ ab3areBoro orcrymna. Iloapasnerns
JOJKHBI IMETh HyMEpALMIO B TIpeAeiax Kaxaoro pasaena. Homep noapasnaena coctout
13 HOMEPOB pazJieNa v Mopasiesia, pa3aeIEHHbIX TOUKOM.

Ecimu TOKyMEHT He UMEET MOJPA3/EIOB, TO HyMEpalus IIyHKTOB B HEM JIOJDKHA
OBbITh B Ipeesax Kaxaoro pasfena, U HOMEp IyHKTa JIOJDKEH COCTOATh U3 HOMEPOB
pasziena u MyHKTa, pa3JelEHHbIX TOUKON. B KOHIIE HOMEpa IMyHKTa TOYKAa HE CTABUTCH,

HarpuMmep:
1 Tunsl 1 OCHOBHBIE pa3MeEPBI
11
1.2 ;Hymepanusimy HKTOBIIEpBOT 0 pasziesia
13

[TyHKTBI, Ip1 HEOOXOJUMOCTH, MOTYT OBITh Pa30UTHI HA MOAMTYHKTHI, KOTOPbHIC
JIOJKHBI UMETh TIOPSIIKOBYIO HYMEPAIIMIO B MpeJieNiax KaKI0ro MyHKTa, HalpuMep:

3 Pacuer TemIon30bITKOB

3.1 OnpenenenHue TeIONOCTYTUICHUN

311 Hymepanusi myHKTOB IIEPBOT0 NOAPA3AENa TPETHETO pas3ieiia
312 JOKYMCHTAa
3.1.3 y

B nymeparmu He 70mKHO ObITH Idp Oosiee Tpex.

BHyTpu myHKTOB WJIM MOJAMYHKTOB MOTYT OBITh MpHUBEICHBI Niepeuncienus. [le-
pel Kaxa0i Mo3uiuei nepeyrcieHusl ciaeyeT CTaBUTh JeUC WU Npyu HEOOXOAUMO-
CTH CCBUIKU B TEKCTE JOKYMEHTA Ha OJTHO M3 MIEPEUYHCIICHUM, CTPOUHYIO OYKBY PYCCKOTO
WM JIATUHCKOTO aJI(DaBUTOB, MOCJIE KOTOPOM CTaBUTCA ckoOka. [y manmpHeitmien gera-
JIM3aIUK TIEPEUUCIICHU HEOOXOIMMO HCIIONIb30BaTh apaOCKue IUQPHI, MOCIEe KOTOPHIX
CTaBUTCS CKOOKa, a 3aIKiCh MPOM3BOAMTCS C a03alHOTO OTCTyIA, KaK MOKa3aHO B MpH-
Mepe.

Kaxnplii pa3aen TeKCTOBOTO JOKYMEHTa PEKOMEHyeTCsl HaYMHATh ¢ HOBOTO JIU-
cTa (CTpaHULbI).
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Hymepanyst cTpanul ¥ NPUIOKEHHM, BXOIAIMX B COCTaB 3TOrO JOKYMEHTA
JIOJIKHA OBITH CKBO3HOM.

TekcT moKyMeHTa OJDKEH OBITh KpaTKuM, YETKUM M HE JIOMYCKaTh Pa3IMYHBIX
TOJIKOBAHHUI.

W3noxkeHne Matepuaia 3alucKu JOJKHO OBITh YeTKUM U KpaTkuM. HezaBucu-
MO OT Ccroco0a BBIMOJHEHUSI IOKYMEHTBI JOJDKHBI YAOBJIETBOPSITH TPEOOBAHUSIM
mukpoduibmupoBanus ['OCT 13.1.002 "Penporpadusi. Mukporpadus. JJokyMeHTHI
st cbéMKH. O01Me TpeOGoBaHMs K HOPMBI').

M3 moBTOpSIIONIMXCST PACYETOB B TEKCTE MOMEMIAETCS TOJIBKO MEPBbINA, KOTO-
pBIi JenaeTcst moApoOHO M C CChUIKAMHU Ha JIUTEPATYPY, a PE3yIbTaThl OCTAIbHBIX
MOMEIIAIOTCS B TAOJIHUILY.

[pu n3noxkeHnn 00s3aTeNbHBIX TPEOOBAHUN B TEKCTE JOKHBI PUMEHSITHCS CII0-
Ba "nmomkeH", "caemyer", "HeoOxomumo", "Tpedyercs, uToObI", "pa3pemaeTcs TOJIbKO",
"He momyckaetca”, "3anpemiaercs’”, "He cienyer". IIpy U3N0KEHUU IPYTrUX MOJIOKEHUMA
CIIeAyeT MPUMEHATh cjioBa - "MoryT ObITh", "Kak mpaBwio", "mpu HeoOxomumocTH",
"MoxkeT ObITh", "B cityuae" u T.J.

[Ipu 3TOM HOMyCKaeTcs UCHOJIBb30BaTh MMOBECTBOBATEIBbHYIO (DOPMY H3IOKEHHUS
TEKCTa PaCUETHO-TIOSICHUTENBHON 3alMCKH, HAPUMEDP 'TPUMEHSIOT ', "yKa3bIBalOT"' U
T.I1.

B Tekcte JOKyMEHTa HE IOMyCKAeTCsl MPUMEHSTh COKPALLEHHSI CJIOB, KPOME yCTa-
HOBJICHHBIX MpaBWJIaMu pycckoil opdorpaduu, COOTBETCTBYIOIIMMU TOCYIapCTBEHHbI-
MU CTaH/IapTaMu, a TAKXKE B JAHHOM JOKYMEHTE.

B Tekcre, 3a uckimoueHrneM ¢Gopmyi, TabJIHIl U PUCYHKOB, HE JIOMTyCKAaeTCs: TpU-
MEHTh 0€3 YMCIOBBIX 3HAUYEHUM MareMaTWdecKue 3Haku, Hampumep: > (6osnblie), <
(MeHbI11€), = (paBHO), > (OoJbIe WK paBHO), < (MEHBIIIE WM PABHO), a TAKXKE 3HAKU
No (HOMED), % (TIpOIIEHT).

[lepeuenp nomyckaembIX cokpamieHuid cioB ycraHoBieH B ['OCT 2.316-
2008.Ecnu npuHsaTa ocobasi cCuCTeMa COKpaIleHUs CJIOB MJIM HAUMEHOBAHUM, TO TOJDKEH
OBITh MPUBECH MEPEUEHBb MPUHATHIX COKPAILECHHUA, KOTOPBIA MOMEIIAIOT B KOHIIE JIOKY-
MEHTA NIepe/] IEPEYHEM TEPMUHOB.

B nosicHuTenbHOMN 3amucKe 1Mo BEHTHIAIMU JAOMYCKAIOTCS CeM(pUIECKUe CO-
kpamenus: XII — xonomnsiit nepuon roga; TII — renneiint nepuon roga; 1K — npu-
TouyHas kamepa; [IBJIY — npuTodHO-BBITSKHBIE JOKanu3yromue ycrporctsa; KII —
KYpPCOBOM ITPOEKT.

CchUIKM B TEKCTE Ha TIOPSIIKOBBIE HOMepa (hopMys JaloT B CKOOKax, HaIpUMep
"... B popmyme (3.1)".

KonuuecTBo WiumrocTpanuii J0KHO OBITh JOCTATOYHBIM JUTA TIOSICHEHUS U3J1arae-
MOro TekcTa. MmocTpalu MOryT ObITh PacCHOJIOKEHbI Kak MO TEKCTY JIOKyMeHTa (BO3-
MOYKHO OJIMb>KE K COOTBETCTBYIOILIMM YacTsIM TEKCTa), Tak U B KOHIIe ero. MumocTpaiuu, 3a
WCKITFOYEHUEM WILTIOCTPALMI MPUIIOKEHUH, cleyeT HyMepoBaTh apaOCKuMH Iudpamu
CKBO3HOI HyMmepaimel. Ecinu pucyHok o/iH, To oH 00603Hayaetcst "Pucynok 1".

JlommyckaeTcsi HyMepoBaTh WLUIIOCTPALMKM B Mpefenax pasaena. B atom cimydae
HOMEP WJUTIOCTPAIMK COCTOUT M3 HOMEpA paszieiia v MOPSAKOBOIO HOMEpa WILTIOCTPALIUHY,
pazneneHHbix Toukoil. Hanpumep - Pucynoxk 1.1.
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Marepuan, HONONHSAOMMNA TEKCT MOSICHUTEIBHOM 3alKCKH, JTOMYCKAeTCs IMoMe-
11aTh B PUJIOKEHUSX.

B TPUJIOZKEHMUS BbIHOCATCS BCIOMOTATENBHBIC HIIM JOTOJHUTEIBHBIE Ma-
Te€pHUaybl, KOTOPbIE HE MOTYT OBITh MO0 TEXHUYECKUM WJIM JPYTUM MPUYUHAM BKIIIO-
YeHbl B OCHOBHOM TEKCT, HanpuMep, 0obioit popmat. Mx nenp — n30exarh U3IuI-
HEl Harpy3Kl TEKCTa Pa3JIMYHbIMU aHATUTHYECKUMH, PaCUYETHBIMH, CTATUCTUYECKH-
MU MaTepHUajlaMy, POrpaMMaMH, METOJIUKAMU H T.I., KOTOPbIE HE COAEPKAT OCHOB-
Hyl0 uHpopmMmaruio. Kaxaoe npuiokeHne Ha4YMHAETCA C HOBOMl CTPAHUIIbI, UMEET
HOMED U 3aroJ0BOK.

WitnrocTpariuu, HOsSCHSIONIME pacyeThl, Hanpumep, |-d auarpamma, pacyeTHas
CXEMa CHCTEMbI BEHTWISILIUU [IPU A3POJUHAMHYECKOM pacueTe, TOJKHbI pa3MellaTh-
Csl MO XOAy TeKcTa. MOHTaXKHBIE CXEMBI CUCTEM IO COTJIACOBAHUIO C PYKOBOAUTEIEM
MPOECKTUPOBAHUSI MOTYT OBITh BHIHECEHBI B TTPHIIOKECHUSI.

WmrocTpalivy Kakaoro MpuiiokeHus 0003HavaroT OTAEIbHOW HyMepaluei apa0-
ckuMH LudpaMu ¢ 1odaBieHueM nepen uudpoi obo3HaueHus npuioxxenus. Hanpu-
Mmep - Pucynok A.3.

[TpunoxeHus: 0003Ha4YarOT 3aryiaBHBIMU OyKBaMU pPyccKoro ajdaBUTa, HaYUHAs
¢ A, 3a uckiodenuem 6yks E, 3, I, O, Y, b, bl, b. [locre coBa "[Ipunoxenne"” cie-
nyeT OykBa, 0003HavaroIIas €ro nocjieI0BaTeIbHOCTb.

[TogpoOHO npaBwia 0opOpMIICHUS MOACHUTEIBHON 3alUCKU KYPCOBBIX MPOCK-
ToB U 3anucok BKP B wactHocTH oopmienus, noctpoenus tadiui, oudauorpadu-
YECKHUX CCBUIOK U OMOIMOrpamyeckoro CrucKa JIUTepaTypbl, IPUBEICHBI B y4eOHOM
nocobuu, paspaboraHHoMm Ha kadeape [28]. [Ipumepom odopmieHUS TEKCTOBOTO
JIOKYMEHTA SIBJsIeTCs 0(hOpMIICHHE TEKCTA JaHHOT'O TOCOOUSL.

12.2 Odopmiienue rpapuyeckoii yacTu

[lepedens rpaduyueckoro Marepuasia ¢ BUJOM U KOJIMYECTBOM 00S3aTeNIbHbBIX Yep-
TeXeN yKa3bIBaeTCs MPEnoiaBaTesieM B 33JJaHUH Ha KypCOBOM MPOEKT.

Yeprexu JOKHBI BRINMOIHATECA HA Oymare dopmata Al (594%841 mm). Homyc-
KaeTcsl MPUMEHSATH JIpyrue (opmathl, OCTaBIIsAs OCTOSIHHONW KOPOTKYIO CTOPOHY JIH-
cta (594 mm). Pabouee mose yeprexa JOHKHO UMETh PAMKY, OTCTOAIILYIO OT KPOMKHU
JIMCTAa CIpaBa, CBEpPXY, CHA3Y Ha 5 MM U ciieBa Ha 20 MMm.

Kaxnmprii muct rpadguueckoro JOKyMEHTa JIOJDKEH ObITh O(OpPMIIEH OCHOBHOM
HA/IMMCBI0 M JIOTIOJTHUTENBHBIME TpadaMu K Hel. PacrionoskeHne OCHOBHOM HaJIIMCH,
JIOTIOJTHUTEINIBHBIX Tpad K HEM U pa3MEpHBIX PaMOK Ha TpapuiecKux JUCTaX MPUBEICHBI
B ['OCT 2.301-68.®opMa OCHOBHOU HAANKMCH U YKa3aHUS MO €€ 3alOJIHEHUIO MTPUBE-
nenbl B 'OCT 2.104-68*. OCHOBHYIO HAJNKUCh PACHOJIAralOT B MPABOM HIKHEM YTITy
mcta. OCHOBHYIO HAJIMUCh, JOTIOJHUTENbHBIE Tpadbl K HEM U paMKH JIOJDKHBI BBITIOJI-
HATBCSl CIUIOIIHBIMU TOJICTBIMA OCHOBHBIMH W CIUIOIIHBIMA TOHKHUMH JIMHUSIMU TIO
I'OCT 2.303-68.

CocraB u npaBwia opopmiieHus: paboueld TOKyMEHTAIlud CUCTEM OTOIUICHMUS,
BEHTWISILUA U KOHJIMLIMOHUPOBAHUS 3JIaHUN U COOPYKEHHM pa3IMYHOTO Ha3Haue-
Hus, no/bkHbl cooTrBeTcTBoBaTh ['OCT 21.602-2003 um I'OCT 21.605-82. Jns
HaTJISAHOCTU CUCTEMBI BO3YyXOBOJOB MIPUTOUYHBIX CUCTEM JOJLKHBI OBITH OKpaIIeHbI
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B KPacHBII LIBET, a BBITSKHBIE — B TOJIyOOl. BeHTUIsIIMOHHOE 000pyJ0BaHNE HE 3a-
KpalinBaeTcs.

B KypcOBOM IPOEKTE CXEMBI IIJIAHOB U Pa3pe3bl UEPTEKEN CUCTEM Ha dTaxax,
B IIOJIBAJIE U HA 4YEpJAKE IOJDKHBI BBINOJHATHCA B MacmTabe B COOTBETCTBUU C
['OCT. Cxemsbl cucteM B akcoHoMeTpuueckor npoekuuu B M 1:100, rutansl u paspe-
3Bl YEPTEKEN IPUTOUYHBIX U BBITSHKHBIX cucteM M 1:50 wim 1:100.

OdopmiieHre 4YepTeKeil BBITIONHACTCS B COOTBETCTBUU € paszmenamMu 6 u7
['OCT 21.602-2003.

B vactHOCTH Ha muIaHax 3Taxkeu (MmojBalia, YepaaKa) u pa3pe3ax yKa3bIBalOTCS:

‘ KOOPpAWMHAIIMOHHBIC OCHU 3AaHHUA W PACCTOAHHUC MCKIAY HHMH, OTMCTKHU
YHUCTBIX IIOJIOB 3T3)K€ﬁ;
‘ OKCIINITMKaIIuA HOMGMCHHﬁ, Pa3MCUICHHBIX Ha 9TaXaX;

¢ pa3MepHBbIE MPUBSI3KU BEHTUISILUOHHBIX MPUTOYHBIX U BBITSKHBIX YCTa-
HOBOK (BEHTHJISITOPOB TIO JIBYM €0 OCSIM), K OCSIM 37[aHUsI:

¢ OykBeHHO-1IM(PpOBOE 0003HaUeHUEe cucTeM, Hanpumep: 115, BS;

¢ Ha pa3pe3ax — OTMETKA OCH BEHTWISTOPOB, BO31yX03a00pPHBIX
YCTPOMCTB, YCThS BBITSKHBIX IIAXT, OTMETKU pa3MeElIeHUs B MOMEIICHUU BO3IyXO-
pa3aaronuX U BO3AYXOYIAJSIONIUX YCTPOUCTB (PEIIEeTOK, MIAQOHOB), OCH KPYTIIbIX
Y HU3a IPSIMOYTOJIBHBIX BO3TyXOBOJIOB

Pa3pe3sbl 31aHus WM COOpYKEeHU 0003HAYar0T apabCKUMM HU(pa MocieaoBa-
TEJIBHO B Mpe/iesiax OCHOBHOTO KOMIUIEKTa pabounx uepHel. JlomyckaeTcss caMoCcTosi-
TeJIbHas HyMepalus JJisl pa3pe30B OTIEIbHBIX YYACTKOB 3/IaHUS, COOPYKEHUS WU
YCTaHOBOK, BCE YEPTEKHU KOTOPBIX Pa3MEIICHbI Ha OHOM JIHcTe. Jlommyckaercs paspe-
3 0003HAYaTh MPOMUCHBIMU OyKBaMH pycckoro ajdasurta. Hanpasienue B3risaa s
pa3pesa 10 IUIaHy 3/1aHUS U COOPYKEHHs MPUHUMAIOT, KaK MpPaBUJIO, CHU3Y BBEpPX U
CIpaBa HaJIEBO.

Eciu otnensHbie yacTu (acaga, miiaHa, paspe3a TpeOyroT Oosiee J1eTalTbHOTO
M300paKEeHWs1, TO JOTOJTHUTEILHO BBITOIHSIIOT MECTHBIE BUIbI M BBIHOCHBIC 2JIEMEHTHI -
y37bl U pparmeHThl. Ha n3o0paxkeHnn, OTKy1a BBIHOCUTCS y3€l, COOTBETCTBYIOIIEE
MECTO OTMEYAIOT 3aMKHYTOM CIUIOIIHOM TOHKOM JIMHUEH (OKPY>KHOCTBIO, OBAJIOM).

Jlunuu uepmedica. 1lpy BBIMONHEHUU TpapUUECKON JOKYMEHTAIMH (YepTEkKei,
CXEM U T.JI.) IPUMEHSIIOT COUYETaHUsI JIMHUM, HaYepTaHUE KOTOPBIX 3aBUCUT OT UX Ha3Ha-
YeHUS, T.€. OTOOPaKEHUS STUMU JIMHUAMHU TOU uiu nHOM uHpopmaruu. Hanmenoanue,
HayepTaHue, TONIMHA JIMHUKA 1O OTHOIIEHWIO K TOJIIIMHE OCHOBHOW JIMHWUU U PEKO-
MEH/IAIH 110 IPUMEHEHUIO PA3IMYHBIX THITOB JIMHUIA MPUBECHBI B Tabmie 12.1.

Ha nnanax u pa3pesax BO3IyXOBOJIbI M BEHTWISIIMOHHOE 000pyJ0BaHUE TTOKA-
3BIBAKOTCA OCHOBHOM TOJICTOM JINHUEW; CTPOUTEIIBHBIE KOHCTPYKIIMU U TEXHOJIOTUY e-
cKoe o0opyaoBaHue (TJIUTHI, BAPOUYHBIE KOTIBI U T.J.) — U300pAKAIOTCS YIPOIICHHO
TOHKOM JINHUEM.

TonmuHy JTMHUI HA YepTekKaX PEKOMEHIYETCSl MPUHUMATh (MAJUTUMETPaXx):Ha
IJIaHaX U pa3pe3ax: CTPOUTENbHBIX KOHCTPYKIUN — 0,2; KOHTYPbI TEXHOJIOTUYECKOTO
obopynoBanust — 0,4; Bo3ayxoBoaoB — 0,6-0,8. 'opu3oHTanbHbIE YTEIUICHHBIE KaHA-
JIBl HA TJIaHE Yepjiaka u3o0paxaroTcs (yCJIOBHO) ABYMSI TOHKUMU JIMHUSIMU, €CITA KO-
po0a BBIMOJHEHBI ¢ BO3AYIIHOW MpOCiIoiikol. KaHanbl U3 CTpOUTENbHBIX KOHCTPYK-
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IMI Ha TUTaHaX dTaXkel W pa3pe3ax — ABYMS JIMHUSIMU, OCHOBHOW W NyHKTHUPHOM,
yKa3bIBaIOUIUE Ha TOJIIMHY CTEHKH KaHaa.

Ha nnanax oonoicnbl HAHOCUTCS BEHTHIISILIMOHHBIE KaHAJBI C yKa3aHUEM MecTa
pacCTOJIOXKEHHUS KAMO3UNHBIX pemeTok. OO0s3aTenbHO YyKa3aHHE pPa3MEpoOB BCEX

Y4aCTKOB I'OPpU30HTAJIIbHBIX BO3JIyXOBOIOB, YKaJIFO3UMHBIX PCIICTOK.

Tabmuua 12.1 Jluaum yeprexa

Haunmenosanue Ha‘{CpTaHI/IC TOJ'IHII/IHa, MM | OCHOBHOE Ha3HAUEHUE
1 CmomHas JIuHuY BUIMMOTO KOHTYpa
TOJICTast OCHOB- S=0,6...1,5 Jlunuu nepexoaa BUANMBIE
Has JIvuHuy KOHTYypa ceueHust
JIunum xKoHTYypa
JluHuM pa3zMepHbIE U BbI-
HOCHBIE
JIvHUM IITPUXOBKH
JIMHUM-BBIHOCKH
Ilonku MMHUN-BEIHOCOK U
2 CrutomHas MOAYECPKUBAHUE HAIUCEN
TOHKAs JIvuHuu orpaHuYeHUst
BBIHOCHBIX AJIEMCHTOB Ha
BUJIaX, pa3pe3ax U CEUCHU-
X
Cnenpl IJIOCKOCTEH, TMHUU
Or S 0 S IOCTPOCHUS XapaKTCPHBIX
3 2 TOYEK IIPU CIIENaIbHBIX
MTOCTPOCHUSIX
3 CritomHas JIunuu oOpsIBa
BOIHICTAs M~ JIunum pasrpaHnueHus
paspesa
JluanM HEBUUMOTO KOHTY-
4 WrtpuxoBass | ______________ ba
JIuauu nepexonia B HEBU-
MBI
JIvHuM oceBbIE U LIEHTPO-
5 ITpuxoBas BbIC
NYHKTUPHAS TOH- | —cicmmme JlvuHuu ceyeHuit, SBIISIOTH-
Kast €Csl OCSIMHU
CUMMETPUH
6 PazomknyTas Ot S 5o 1,5S Jlunusa ceuenuit
7 CrutomiHas s s JimHHBIE TUHUM 00pbHIBA
TOHKas € U3J10- e JE— OTg bi (6] >
MaMHt

Y BEepTUKaJIbHBIX KaHAJIOB pa3MEpbl YKa3bIBAIOTCS JIMIIb HA TOM JTaXKE, TIE
YCTAHOBJICHA >KaJIIO3MiTHAs pelleTKa (Ha OCTAbHBIX ATa)KaxX BEPTUKAJIbHBIC KaHAJIBI
nomeyvaroTcs 1udpoit, 0003HavaroMEel HOMEp dTaKa U 3HAKOM TUTIOC — IPUTOYHBIC, U
MHUHYC — BBITSDKHBIC). Y KaXJIOW >KATIO3UAHON PEIIETKU JOJDKHA ObITh HadepueHa
CTpeJKa, MOKAa3bIBAIOIIAsl HAIIPABJICHUE JIBUKCHUS BO3JyXa C YKa3aHHEM pPa3MEPOB
YKATFO3UMHBIX PELIETOK U KaHAJIOB.
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Ha nnane uepoaunozo nomewjenus NOMKHbI ObITh TOMEUEHBI BHITSXKHBIE II1AX-
Thl, Y KOTOPbIX Ha BBIHOCHOW JIMHUU JEJAETCs YKa3aHUE O pa3Mepax, KOHCTPYKIUU
IIIaXTHI ¥ O HAJTMYAH 30HTA WU AeQIICKTOpaA C YKa3aHHEM HOMEepa WM pa3Mepa.

OcCHOBHBIC YCIIOBHBIE Tpaduueckue OO0O3HAYCHHUS JJIEMEHTOB CaHUTAPHO-
TEXHUYECKUX CUCTEM M OYKBEHHO-IIM(PPOBBIC 0003HAYCHHS TPYOOIIPOBOIOB ATHX CH-
CTEM Ha 4YepTeKaxX U cXeMaxX MpU MPOCKTUPOBAHUU 3AHUM U COOPYKEHUN Pa3IMYHOTO
Ha3HAYEeHUS JOJDKHBI BRITOIHATHECH B cooTBercTBuM ¢ [ OCT 21.205-93.

Cxema cucmem B aKCOHOMETPUUYECKOU MPOEKIMU BBIMOJHAETCS B JIByX Bapu-
aHTax: pacYeTHbIC U MOHTAXKHBIE.

Pacuemnvle cxemsr pa3zMelialoTcsi B MOSACHUTENbHOM 3anucke. Ha HUX yka3bl-
BaIOTCSl HOMEpa PaCUETHBIX YYaCTKOB UX JUTMHBI, PACXO0J] BO3AyXa.

Monmaoicuwvie cxemwr (pucyHok 12.1) n3o0pakaroTcs Ha YepTEKax C BBIMOJI-
HeHueM TpeboBanuii 11.6.2.7 TOCT 21.602-2003 ¢ ykazaHuem:

= JTIMaMETPOB WM CEYCHUH (a*X8) KaHAJIOB U BO3/TyXOBOJIOB;
. pacxoa0B BO3/lyXa;
= OTMETKH OCHU BEHTUJISITOPOB, BO3/TyXOBOJIOB KPYTJIOTO CEUEHUS WJIM HU3a

KaHAJIOB TPSMOYTOJIBHOTO CEYCHHS, OTMETKH BO3yX03a00pa, YCThSl BBITSIKHBIX
IIaXT, MECT YCTAHOBKH BO3AYXOpa3JaloIINX W BO3MYyXOMPHEMHBIX YCTPOWUCTB B TIO-
MEICHUT

. PETYIUPYIONINE YCTPONUCTBA, 3aMEPHBIX U MPOYHUCTHBIX JIFOUKOB.

TonmuHa MTMHUN Ha AKCOHOMETPUYECKUX CXEMaxX PEKOMEHIIYEeTCS CIeIyIOIIast
(Mm): BozmyxoBosioB — 0,8-1,5; koHTYpBI ycTaHOBOK 1 000pyaoBanus — 0,4.

YcnoBHoe 0003HAYEHHE CUCTEM M YCTAaHOBOK B 3aBUCHMOCTU OT MX Ha3Hade-
HHUS JaHbl B Ta0auie 12.2.

Yepmeotcu ycmanogok (yCTAaHOBOYHBIE UEPTEXKH) BBITIOJHAIOTCS B MaciiTade
1:50 wum 1:20. M3006paskeHre yCTaHOBKH JIeJaeTCs B ABYX MPOEKIUAX (B IJIaHE U BUJT
cOOKY), C IPUBSI3KOM K CTPOUTEIBHBIM KOHCTPYKITHSIM (OCSIM 37aHUsI, PUCYHOK 12.2).

Tabnuua 12.2 YcnoBHble 0003HaYEHUS CUCTEM U YCTAHOBOK

HanMeHOBAHIE CHCTEM H YCTAHOBOK crcTeM | Mapka
C MeXaHWYECKUM MOOYKIECHUEM:
IPUTOYHBIE CUCTEMBI, YCTAHOBKHM CHCTEM
BBITSKHBIE CHCTEMBI, YCTAHOBKH CUCTEM
BO3/IyIIIHBIE 3aBECHI
arperaTbl OTONHUTENbHbIE
C ecTeCcTBEeHHBIM MOOYKICHUEM:
IIPUTOYHBIE CUCTEMBI I1E
BBITSIKHBIE CHCTEMBI BE

> <\
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Pucynok 12.1 IlpumMep BbINOIHEHUS CXEMbI IPUTOYHOM CUCTEMbI BEHTUIISILIUU

B xypcoBoM mpoekTe Mo BEHTUJISIMU TPAKIAHCKOTO 37aHUs, KaK MpaBuio,
BBITIOJIHSIOT YCTAHOBOYHBIC YEPTEKHU Ha OAHY (WM JIBE) MPUTOYHBIC KaMEpHI C yKa-
3aHMEM BCEX €€ DJIEMEHTOB ¢ OyKBEHHO-IIU(PPOBBIM 0003HAYECHUEM UX, HAIPUMED,
st cucteMsl I11; ¢ mo3uruu I11.1, I11.2 u T.0. B Tabnuanoi popmMe maercs criemnu-
dbuKaiys Ha 3JIEMEHTHI CUCTEMbI MPUTOYHOU KaMepwl 1o dopme Tabmuibl 12.3 co-
rnacao ['OCT 21.602-2003. Ha yeprekax yCTaHOBOK BO3/IyXOBOIbI M300pakaroTcs
ITPUX-ITYHKTUPHOM JINHUEN.
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Pucynok 12..2 ITpumep BbINONIHEHUS TUIIOBOM NMpUTO4YHOI yctaHoBkH 211K ¢ npuBs3koii k cTpou-

TCJIBHBIM KOHCTPYKIHUAM

Tabmuupr 12.3 Ilpumep coctaBienust cnenudukanuu 000py10BaHUsS MPUTOY-
HOM Kamepbl

Twurm, mapka, obo3Have-
[Mozumus HanmeHnoBaHue 1 TeXHUUYECKAsT XapaKTEPUCTHKA HHE JIOKYMEHTa, OIpoc-
HOTO JIcTa
BenTuniasauus
Kamepa nputounas BeHTHISIIIHOHHAS TipaBoro ucnonaeHus (I11) 2I1K10 5.904-75.94
I11.1 |Bentunstop paguansHbiil Ne 6,3, ucnonsenue 1 BI14-75
I11.2 |T'ubkas BctaBka k BenTwistopy D = 700, d=630, L=120 B-12 5.904-38
I11.3 |'mOkas BcraBka K BeHTHWIATOPY AxB=470x470, axb=445%445, L=120|H-15  5.904-38
MM
I11.4 |CoenuHuTENbHAS CEKLUs A-1 A4700002
I11.5 |Kanopudepnas cexius (IByXpsiiHas) A-1 A433000
I11.6  |ITpuemnas cexys ¢ GIIBTPOM A-1 A451000
I11.7 |VTenneHHsIl KIanaH (3aCIOHKA) KBY 600x1000
I11.8 | V3en nmpoxoja yepe3 neperopoKy
I11.9 |T'epmernunas gseps D=1,25x0,5
I11.10 |ITaxta BO3MyX03260pHas 600x1000
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YcaoBHBIE 0003HAYCHHS 3JIEMEHTOB BEHTHJIAIIMOHHBIX CHCTEM Ha IJIaHAX M pa3-
peszax u cxemax no ['OCT 21.602-2003 u ABOK 1.05-2006 npuBeaeHsl B TabauIax
124 u12.5.

Tabmuma 12.4 VYcnoBabele Tpaduueckre 0003HAYCHHS B MPOCKTaX BEHTHIIALIUU
(T'OCT 21.205-93)

O06o03HaueHue
Ha Bugax Ha Bunax cepenu uiu cOOK
A A pea y HanmenoBanue
CBEpXY U Ha pa3zpesax u cxemax
Ha IUIaHax
Bo3znyxoBon

Bo3ayxoBon (py ynpoueHHOM rpadguyeckoM H300paKeHUN ABYMS TUHHUSIMH):

t—
L

a) KpyTJoro ce4yeHus

0) NPSIMOYTOJILHOTO CEUCHHUSI

Oteepcrue (pemierka) st 3a00-
pa Bo3yxa

OTtBepcTue (pemerka) Juisl Bbl-
IyCKa BO3/1yXa

BOS,ZLYXOp acCIIpCaCINTCIIb

MecTHas BBITSDKKA (0TCOC, YKPBI-
THE)

Jlegprexmop
30HT

3acnoHKa (KJlanaH) BEHTUJISLU-
OHHast

[ubep

Krnanan oOpaTHbIi BEHTUIISAIHU-
OHHBIHN

Knanan ornesanep:xuBaroiuii

JIro4ok 11t 3amMepa mapaMeTpoB

AlK 151.000 BOS}IyX.’:l

(o mosKoit - 0003HAYEHUS J10-

KYMEHTA)

JIr04OK J71s1 YUCTKU BO3YyXOBO-

JI0B

(o moKoit - 0003HAYEHHUS J10-

KYMEHTa)

Jll— V3en npoxoja BEeHTUISIIUOHHOM
1aXThI

D:}' Kamepa BeHTHIIAIIMOHHAS TTPH-

TOYHAs! (KOHIUIIMOHED)
alils [ITymoranymurens

5 ﬁ ] { o << b 00

ALK 149.000-09
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Tabmuua 12.5 VYcnoBuble rpaduueckre 0003HAUEHHS] B MPOEKTaX BEHTHJIALUU
(CTO HII ABOK 1.05-2006)

O6o3HaueHne
Ha nnanax u Ha cxemax HaumenoBanue
pazpesax
Bo3xyxoBoabl
BoszayxoBon, obmiee 060-
3HaYCHUE
@200 _,‘:"7‘2.09 BoznyxoBon kpyrioro ce-
P4 YEHUS
?gt)xj 00* 6500%500° Bo3nyxoBox npsMoyroiis-
Pl m— 7 HOTO CEYCHUS
— (*Bropas nudpa - BHICOTA)
. KEObe> | KEDGKAGH® BeHTHIAIIMOHHBIN KaHAT
g o e 2 Er e : — | (*BTOpas mudpa - BbICOTA)
. » BosayxoBonx kpyrioro ce-
£ it @- ) YEeHUs, UAYIUN
‘ B BUJUMYIO CTOPOHY
, BoznyxoBon kpyrioro ce-
5 K ‘ ) YeHUs, UAYIUN

B HCBUIHUMYIK CTOPOHY

Bo3ayxoBo npsamMoyrosib-
HBII, Uy
B BUJIUMYIO CTOPOHY

“ L
.

74

|

Bo3ayxoBo npsamMoyrosb-
HBII, Uy
B HEBUJIIMYIO CTOPOHY

Kanan u3 CTPOUTCIIbHBIX

KBODX4D0" KOHCTPYKUUH, UIYIIUN
%
¥ e = l (*BTopas uugpa - BbicOTa
—————s KaHaJsa)
B BUJUMYIO CTOPOHY
Kanai n3 crpontenbHbIx
KBOD*4D0~ [ KOHCT Ui, u 15051
500%400 ) PYKIWMi, Wy
7 i (*Bropas uudpa - BeicoTa
S KaHasa)
B HEBUJUMYIO CTOPOHY
DJIEMEHTBI CHCTEM BEHTHJIS A
- Hednextop

4

-

3oum
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O0o3HaueHue
Ha mranax u Ha cxemax HaunmenoBanue
paspesax
3acioHKa (Jpoccelb-KilanaH)
BEHTHJISALMOHHAS
[ubep

PemreTrka HacTeHHas

Pewrerka neperounas B
CTECHE

BcraBka ruOkas

[Iymornymurens

Pemerka xanro3uitnas
HapyXHas
(Bo3myx03a00pHast WK BHI-
TSDKHAS)

OTtBepctue (pemerka) s
BBIITYCKA BO3yXa

OTtBepctue (pemerka) s
3a00pa Bo3ayxa
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