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MUWHUCTEPCTBO OBPA30BAHUA, HAYKM 1 MOJIOJEXH PECITYBJIMKN KPbIM

I'ocynapcTBeHHOE 010/1:KeTHOE 00pa3oBaTeibHOE YUpeKIeHUue BbICIIero 00pa3oBaHus
Pecny6imkn Kpbim
«KpbIMCKHI MHIKEHEPHO-TIeJarornyeckuii ynnpepcurer uMmeHu ®es3u SIkyooBay»
(I'bBOYBO PK KHUITY umenun ®eB3u SAkyooBa)

Kadeapa oxpansl TpyAa B MAIIMHOCTPOCHUM U COLIHAIBLHOM cepe

COI''TACOBAHO YTBEPX/AIKO
PykoBoautens OITOIT 3aBenyromuii kadenpoit
J1.Y. AGayarasuc J1.Y. AGaynarasuc
(noonucs) (uHuyuansl, amunus) (noonucv) (unuyuansl, pamunus)
«14» mapra 2024 r. «14» mapra 2024 .

METOAUYECKHUE PEKOMEHJIAILIUHU
JJIS BBIIIOJIHEHHUS KYPCOBOI'O IIPOEKTA
1o AucuUILIMHEe « CUCTEMBI HOpMAIU3alM MUKPOKIMMATa

Hanpasnenue noaroroBku
20.03.01 TexnochepHasi 6e30MaACHOCTH
npoduiib «be30macHOCTh TEXHOIOTUYECKHUX MTPOIIECCOBY

(baKkyJIbTeT HHXEHEPHO-TEXHOJOTUUECKUI

Cumdepomnons 2024 T.



JIMCT corjiacoBaHus
METOIMYECKUX PEKOMEHAAIINM
JUJISL BBITIOJTHEHUSI KYPCOBOTO TTPOEKTa
1o gucuuIuinae « CUCTEMBlI HOPMAJIU3ALMU MUKPOKJIMMATA)

CocTaBuTenb
METOJUYECKUX PEKOMEHIAINN

II1.H. bexupoB, KaHA.TEXH.HAVK, JIOIECHT
(noonucy) (unuyuansl, pamunus, OOIHCHOCMY, YYeHdAs CMeNneHb, 36aHue(npu HaruduL))

MeTonnueckre peKOMEHIallud PAaCCMOTPEHBI U OA00PEHBI HA 3acelaHnu Kaeapbl
OXpaHbl TPY/la B MAINIMHOCTPOEHUU U COLUAIILHOM cdepe
(mpoTokoi oT «22» despains 2024 r. Ne 10)

3aBenytomuii kadenpoit JLY. Abaynrasuc

(noonucyw) (unuyuansl, pamunus)

MeTtonnueckre peKOMEHIallui PacCCMOTPEHBI U 000peHbI Ha 3acenannu Y MK
WHKEHEPHO-TEXHOJOTUYECKOTO (PaKyIpTeTa.
(mpotokon oT «14» mapta 2024 r. Ne 4)

[Ipencenarens YMK 2.P. IlTapunosa

(noonucyw) (unuyuanvl, pamunus)

Metoauyeckue peKOMEHIAUK JIJIs1 BHITTOTHEHHUS BBIMTYCKHON KBaTU()UKAIIMOHHON
paboThl (MarucTpaTypa) peKOMEHJ0BaHbI K UCTIOJIb30BAHUIO YUEHBIM COBETOM
WH)XEHEPHO-TEXHOJIOTHYECKOr0 (haKyIbTeTa.

(mpotokon ot «19» maprta 2024 r. Ne 8)

[Ipencenarens yueHOTO coBeTa (haKynbTeTa A.W. AnueB

(noonucv) (unuyuanvl, pamunus)




Beenenne

Meronuyeckue pEeKOMEHJALMM MJI BBIIOJHEHUS KYpCOBOTO IpoekTa «BeHTumisamus
IIPOM3BOJICTBEHHBIX IIOMEILEHUN» COCTaBJEHbl JJI1 CTYIAEHTOB (OakajaBpOB) HalpaBICHUS
noarotoBku  44.03.04  «IIpodeccuonanproe obOydenue» mnpoduiab «MalMHOCTpOCHUE U
Mmarepuainoobpaborka» mnpodmimzanun  «be30mnacHOCTh TEXHOJOTMYECKHX IMPOIECCOB U
IIPOU3BOJCTBY», BBIIOJIHAIONIMX KYpPCOBOM NPOEKT IO NPOECKTHUPOBAHUIO CUCTEM BEHTHIISALUU
JKCIIyaTUPYEMBIX IIOMEIIECHUN, B COOTBETCTBMM C IIporpamMmoi Kypca «BeHTwmsiuus u
KOHIUIIMOHUPOBAHUE BO3AYILHON CPEIBD».

[lens KypcOBOTO MNpOEKTa 3aKIYAaeTCd B O3HAKOMIIEHUU CTYIEHTOB C OCHOBHBIMU
METOAAMM pacuyéra W IPOCKTUPOBAHMSA CHUCTEM BEHTUILMUA DSKCIUIyaTUPYEMBIX 3J1aHUH,
odopmieHreM uepTexeld, HOpMaTUBHOM U CIIPABOYHOH JTUTEPATYpOil.

B MeToanueckux ykazaHHsX MPUBEACHBI OCHOBHBIC TPEOOBAHMS K COCTAaBY U O(POPMIICHHIO
KYpCOBOT'O TPOEKTA, MOCIEA0BATEILHOCTh €0 BBIMOJIHEHUS,, OCHOBHBIC pacu€THBIE (HOPMYIIBL,
TaOJIMIIBI, CCBIJIKM HA HOPMATUBHO-TEXHUYECKYIO JINTEPATYpPy, IPUMEPBI PacUETOB.

[TosicuuTenpHas 3amucka K KypCcOBOMY IPOEKTY JOJDKHA COLEpPXkKaThb HMXKECIECIYHOIIHE
pa3nelsl.

e Bgenenue;

e OnucaHue MPOEKTUPYEMOT0 OOBEKTA U KOHCTPYKTHBHBIE OCOOCHHOCTH 3/IaHUS;

e PacuerHble mapaMeTpbl HapyKHOTO M BHYTPEHHEIrO BO34yXa HMPOU3BOJCTBEHHOIO
MIOMELICHUS 1)1 TEIIOTO U XOJIOIHOTO IIEPUOIa IroJa.

e Pacuer MECTHOI NPUTOYHON CHCTEMBI BEHTUIISILIVN.

e PacyeT MECTHOU BBITSKHOM CUCTEMBI BEHTUJIALINN.

e Pacyer TEIUIOBBIACICHUN B IOMEIEHNUN OT Pa3JINYHbIX HCTOYHUKOB.

e CocTraBieHHE TEIJIOBOIO M BO3/YIIHOIO OajlaHCca TOMELICHHUS.

e Pacuer Bo31yxooOMeHa AJis TEIUIOTO U XOJIOJHOTO EPUOJIOB ToAa.

e OmnucaHue OPUHATHIX PELICHUI IPUTOYHON U BBITSXKHOM MEXaHMYECKUX CHCTEM.

e (CHHMCOK HCIIOJIb30BAaHHOM JINTEPATYPHI.

Janee npuBOIATCS pEKOMEHAANMH K COACPIKAHUIO MOSCHUTEIIBHOM 3aIIMCKH K KYpCOBOMY
IIPOEKTY MO BBILIETIPUBECHHBIM pa3jiesiaM U TpeOoBaHUS K 0(OopMIIEHHIO IpaduyecKol 4yacTu
IIPOEKTA.

1. Onucanue NpoeKTHPYEMOro 00beKTa U KOHCTPYKTHUBHBIX 0COOEHHOCTEl 31aHusl.
PackpriBasi comepskanue JaHHOTO pasjiena MOSCHUTENIbHOW 3alMCKH, CTYACHTY CIEIyeT
JaTh XapaKTEPUCTUKY MPOSKTUPYEMOTO 00BEKTa:

e JIaTh KpATKYyl0 XapaKTePUCTUKY HACEIICHHOTO ITyHKTa, HEOONBIIYI0 CIPaBKy O
KITUMaTHYEeCKUX OCOOCHHOCTSIX paiioHa pacroyioKeHus: 00beKTa;

® yKa3aThb Ha3HaueHWEe O0O0beKTa (K TpUMEpy, MPOU3BOJICTBEHHOE IMOMEIICHUE
MaITuHOCTPOUTEIHHOTO TPODHIIA. . ....... );

e yKa3aTh OpPUEHTAIMI0 00BeKkTa (ero c¢acagoB) MO CTpaHaM CBeTa (CEeBEpP-IOT-BOCTOK-
3aman).
JlaBasi XapaKTEepUCTHKY IapamMeTpaM 3JIaHUS W PEKAMY €ro 3KCIUTyaTalWH, CIIeAyeT
yKa3aTh:

e BHYTPCHHHE pa3Mepbl IOMENICHHs (JUTHHA, IIIUPUHA, BHICOTA);

e MarepHall U KOHCTPYKIIMH HAPY>KHBIX U BHYTPEHHHUX CTEH;



® pa3Mephl CBETOMPO3PAYHBIX OTPAKICHUM (OKOH): IIMPHHA, BBICOTA, KOJIHMYECTBO II0
dacagam 31aHus,
® KOHCTPYKTHBHBIE OCOOCHHOCTH OCTEKJICHHUS (CTEKJIOMAKEThl UM OOBIYHOE OCTEKJICHHE B
OJIHY WJIH B HECKOJBKO «HHTOK») W MaTepuaj OKOHHBIX OJIOKOB (IUIACTHK, JEPEBO,
MeTalI U TIp.);
® KOJMYECTBO pabOTAIOUINX B CMEHY (BCETO YENIOBEK, B TOM YHCJIE MY>KYMH U JKEHIIUH).
Ilpumeuanue. Bce nepeuucnenmvie napamempuvl pailoHa pazmewjeHus HACeNeHHO20 NYHKMA,
APXUMEKMYPHO-CMPOUmenbhble  XApaKmepucmuxu nPoU3600CMEEHHO20 nomeweHusl,
3a0elicmeoB8anHbvle THOCKUE U MeXHUYeCcKUue pecypcol (3a0anHbvle no 8ApUAHmMam) 00AHCHbL ObIMb
0mooOpadiceHvl 8 COOMBEMCMBYIOWUX — MAOIUYAX emecme ¢ U300pAdsCeHUsMU — NIAHA
(CopueHmupo8aHHO20 NO CMPAHaM C8ema) U paspesa Npou3so0CMEEHHO20 NOMEWEeHUsl KaK 8
OaHHOM pa3zoene 3anucKy, max u Ha NepPeoM Jucme cpaguyecKoll 4acmu nPoeKmad.
Ha nepsom nucme epaguueckoii uacmu Kypco8o2o npoekma 00aHCHA Oblmb COCPEOOMO4eHa 8¢5l
HeoOxX00uUMas UH@POPMayus, CEA3AHHASL C UCXOOHLIMU OAHHBIMU O/ NPOEKMUPOBAHUS CUCTEM
BEHMUNAYUU 3AOAHHO20 NOMEUeHUS.

2. PacyeTHble mapamMeTpbl HAPY’KHOT0 M BHYTPEHHEr0 BO31yXa MPOM3BOJCTBEHHOI0
NnoMelleHHus 1JIsl TeNJI0r0 U X0JI0[IHOT0 Nepuo/aa roja.

2.1. IlpaBuia BbIOOpPA PACYETHBLIX KIAMMATHYECKHX MAPAMeTPOB HAPYKHOrO0 BO3ayXa
JJI51 32JaHHOTO reorpaguuecKoro pacnosoKeHns 00beKTa

Knumaruueckue mnapamerpbl HACEJICHHOTO IMYHKTa TJI€ PACIOJIOKEHO pacCMaTpUBaeMoe
31aHue (COOPYKEHUE) MOTYT ObITh ONPEENICHbI, UCIIONb3ya TaOMuIbl 1 U 2 U KapTy yAeIbHOM
SHTAJIBIIUKA HapyXkHOro Bo3ayxa, mnpuBeraeHHsle B CHull 23-01-99*% «CtpoutenbHas
KJIumaTosiorusi» uiu [lpunoxenue 8 CHulI 2.04.05.91 «OTtoruienne, BEHTUISIHS 1
KOHJMLIUOHUpOoBaHue» [ 1,2].

Cornacio CHull 41-01-2003 «OrtomnseHre, BEHTWISANHUS M KOHIUIIMOHUPOBAHUE)»
pacyeTHbIE TIApaMeTpPbl HAPY)KHOTO BO3JyXa TMpU pa3pabOTKe CHUCTeM BEHTWISALIUA |
BO3JIYIITHOTO TYIIMPOBAHUS

e IS TEIUIOTO MePHO/ia roJa BEIOUPAIOTCS 10 mapamMeTpy A,
® a5 XOJIOAHOTIO Nepuoaa rojaa no napamerpy b [3].

Jlst BBIMOTHEHHUST KYpCOBOTO TMPOEKTa HEOOXOAUMO BBIOpATh CIEAYIOIINE MapaMeTphI
BO3/1yXa JUJISl 33JaHHOTO HACEJIEHHOTO MyHKTA!

e pacueTHOe Gapomerpuyeckoe faaBienue Py, [1a (o Ipunoxenuto 8, rpada 2 [2]);
e s Temioro mepuoaa roaa (TI1) mo Ipunoxenwuro 8, mapametpst A [2]:
o TeMmmeparypy t, , °C, HApy>KHOTO BO3yXa;

O yIETbHYIO SHTANbNHIO I, , KJK/KT;
O CKOpPOCTh BE€Tpa vy , M/C;
O OTHOCUTENIbHAs BIAXHOCTh BO3AyXa ¢ , % mno Tabm.l, rpaga 16
CHullT 23-01-99.
e Jiist X0J104HOTr0 nepuoaa roaa (XII) o [punoxenunto 8 mapamerpsi b [b] :
o Temneparypy t, , °C, Hapy>KHOro BO31yXa;
O YAENbHYIO SHTAIBNHIO [, , KJ[K/KT;
O CKOpOCTh BETpa v, , M/C;



O OTHOCHUTENIbHAs BIAXHOCTh Bo3AyXa ¢ , % mo Tabn.2, rpaga 8
CHullI 23-01-99.

Js nepexogHoro nepuoxaa (IIII) B moOom reorpaduyeckoM IyHKTE NPUHUMAETCS
temneparypa +10 °C u ynensHas sutansnus I, = 26,5 k/Dx/kr o napamerpy.

Hcnonp3ys |-d auarpaMmy BiIa)XHOTO BO3/yXa WM BBIMHUCISA aHanuTHuecku, aiist TII mo
TeMIeparype M YyAECNbHOM BSHTanbnuu, a migt XII - 1o temmepatype W OTHOCHTEIBHOU
BJIQKHOCTH, OIPENENSAIOT OCTAIbHBIE MapaMeTphbl COCTOSHUS Hapy)XHOTO Bo3ayxa (yAenbHOe
BJIAroCOJEpKaHUe, TEMIIEPaTypy MOKpPOTO TEPMOMETpa, TEeMIIeparypy TOUYKH POCHI,
napuualibHOE JaBJICHUE BOJSHOIO Iapa, MaplLualbHOE JaBJIEHHE HACBIIIEHHOTO BOJISHOIO mapa
IpU TOM )K€ TeMIIepaType, a TaKKe INIOTHOCTh U yEIbHBIH Bec).

3Ha4yeHUs1 PacYETHBIX IMapaMeTPOB 3aHOCATCS B Tabiuuny 1.

Tabmuua 1. ITapaMeTpbl COCTOSHUS Hapy>KHOI'O BO3JyXa JUIsl 3aJaHHOIO HACEJIEHHOI'o

MyHKTa
s Teroro s xomogHoro
ns nepexoaHoro
[TapameTpsl HAPYKHOTO BO3TyXa repuo/ia roja nepuo/ia
A nepuozaa 5
(mapametp A) (mapametp b)
t, ,°C +10
I, xJK/KT 26,5
Uy , M/C
Ps , xIla
».,. %
Dy , KU/M®
d, , T/Kr

2.2. llpaBuiia BbIOOpPa pacyeTHBIX MNAapaMeTPOB  BO3AyXa IPOM3BOJACTBEHHBIX
NOMeleHH

PacueTHble mapaMeTpbl BO3[yXa BHYTPU IHOMEIIEHUS NPUHUMAIOT B 3aBUCUMOCTH: BO-
NEepPBbIX, OT HA3HAYEHUS TIIOMEIIEHHs], BO-BTOPBIX, MEpUOJa roja (XOJOAHBIA, TEIJIBIH W
NIEPEXOHbIE YCIOBHS), B-TPEThUX, OT peXHUMa PabOTHI MOMENIEHHs (OTOIUICEHHE, OTOIJICHHE U
BEHTWISIIIMSI WJIM KOHAWIIMOHWPOBAHUE BO3/AyXa, BEHTIIAUS WIH KOHIUIIMOHHUPOBAHUE
BO3JlyXa).

B paznene 5 (IlapameTpsl BHyTpEHHEI0 M Hapy>KHOTO BO3yXa) CHulI
41-01-2003 «OToniieHne, BeHTHJISAALUSA M KOHJAMIHOHUPOBaHMe» OOpaIlaeTcsi BHUMaHUE Ha
TO, YTO TapamMeTpbl MUKpPOKJIMMAaTa NpU OTOIUIEHMH W BEHTWIALMHU IOMELIeHUH (Kpome
NOMEIIEHUH, Ui  KOTOPBIX  METEOPOJIOTMYECKHE  YCIOBUS ~ YCTAHOBJIEHBI  JPYTMMHU
HOPMAaTHBHBIMH JoKyMeHTamu) cienyeT npuaumMath o 'OCT 30494, 'OCT 12.1.005, Canllun
2.1.2.1002 wu CanlluH 2.2.4.548 nns oOecrieueHUs] METEOPOJIOTMUECKUX YCIOBUH U
NOJJEPKAaHUSI YHCTOTHI BO3JyXa B OOCIy)XHBaeMOW MM pabouel 30HE MNOMELIeHUH (Ha
MOCTOSIHHBIX M HETIOCTOSIHHBIX pa0OunX MeCTax):

a) U1 XO0JIOAHOTO MepHoaa rojaa B 0OCTY)KMBaeMO# min paboueil 30HE KUIbIX 3TaHHMA
(KpoMe JKWJIBIX  ITOMEIICHHH), OOIIECTBEHHBIX, aJIMUHHCTPATUBHO-OBITOBBIX U
NPOU3BO/ICTBEHHBIX IOMelIeHUIi TeMIlepaTypy Bo3ayxa

¢ MHHHMAJBHYI U3 JONYCTHMBIX TEMIEPATYP MPH OTCYTCTBUU U30BITKOB SIBHON
TEIJIOTHI B TOMEIICHUSX;

® DHKOHOMHYECKH IeJIeCOOOpa3HyK TeMmIepaTypy BoO3Ayxa B mpeaeaax
JAOMYCTHUMBIX HOPM B IIOMEIICHHUAX C N30BITKAMH TETUIOTHI.




® B IIPOM3BOJCTBEHHBIX IIOMEIIECHUAX IUIOMAAbl0 Oosee 50 M2 Ha OJHOTO
paboTaromiero cienyer oOecneuuBaTh pPAcUETHYIO TEeMIepaTypy BO3ayxXa Ha
MOCTOSTHHBIX pabouyux mMecTtax u Oosee HU3KY (Ho He Hke 10 °C) TemmnepaTypy
BO3/lyXa Ha HEMOCTOSIHHBIX Pa0OUNX MECTaxX.

b) nns Temmoro mepmona roxa

® B NOMENIEHUSIX ¢ M30bITKAMHU TEIJIOTHI - TEMIEpaTypy BO3AyXa B Mpejesiax
JOIYCTUMBIX TeMIlepaTyp, HO He Ooinee ueM Ha 3 °C i obwecmeeHHbIX U
AOMUHUCPAMUBHO-0bITNOBLIX NOMEUJeHUL;

e u He 0Oosee yeM Ha 4 °C I nPou3600CMEEHHLIX NOMEU|CHUIl BbILE
pacyeTHO TeMIepaTypbl HApPY:KHOro Bo3ayxa (o mapamMerpam A,
BbIUHCIAS 1o dopmyiae t, =th+4°C ) u He Gojee MaKCHMAJIbLHO
JAONMYCTUMBIX TemmepaTyp no npuioxenuio B (CHull 41-01-2003), a npu
omcymcemeuu u30bimKO8 meniomel - TEMIEpaTypy BO3lyXa 6 npedenax
0OnyCmuMbvlX memnepamyp, PaBHYIO TeMIlepaType HapyKHOTo Bo3ayxa (1o
napamerpaM A), HO HE MEHEe MHMHHMMAJIBHO JIOMYCTUMBIX TeMIepaTyp IO
NpUIOKEHUIO B.

3HaueHUs pacYETHBIX [APaAMETPOB 3aHOCATCS B TAOIUILY 2.
Tabmuua 2. PacueTHble mapaMeTpsl BO3yXa IPOU3BOICTBEHHOTO IIOMETIICHHSI

Hns Termoro JInst X0J101HOTO

nepuoja rojaa /s mepexoamoro nepuoja
pHoia rof nepuozaa pHOA

(mapametp A) (mapametp b)

[TapameTpsl Bo3ayxa
MIPOU3BOJICTBEHHOTO TTOMEIICHUS

t, °C

s, xJK/KT

Vg , M/C

Pﬁ , klla

Yy, %

Pg , KT/ M

d, , T/kr

Ilpumeyanue. Pacuemmuvie napamempvl HAPYHCHO2O U BHYMPEHHE20 B6030yXd 3A0AHHO20
NPOU3BOOCIBEHHO20 — NOMEWEHUsT MAK)’ce OMHOCAMC K OAHHbIM, UCHOTb3YeMblM Ol
npoexmuposanusi cucmem enmunayuu. [lonyuennviti napamempvl 6Hympu u 3a npeoeiamu
nomeweHusl, 3aHeceHHvle 8 Mmabnuysl, O0O0JHCHbL OblMb 0MOOPANCEHbl 8 OAHHOM pazdene
HOSICHUMENbHOU 3aNUCKU U HA NEPBOM TUCTE 2PAPUUECKOU YACTU NPOeKmA.

B mocnenyromux pasnenax METOIUYECKHMX PEKOMEHIAINl paccMaTpUBAIOTCS BOIPOCHI
MPOEKTUPOBAHUSI MECTHOU U 0OIIIEOOMEHHOW CUCTEM BEHTUJISIIUH.

3. Pacyer MecTHO# NPUTOYHON CHCTEMbI BEeHTHJISIL[UH.
Bo3ayumiHoe nymupoBanue pa6ounx Mmect
BozaymHoe nymupoBaHue NPUMEHSIOT JUISl CO3JaHHMsl Ha MOCTOSIHHBIX pabounx MecTax
TpeOyeMbIX METEOpPOJIOTUYECKUX YCIOBUM MpPH TEIUIOBOM OOJYyYE€HUHM U TPU  OTKPBITHIX
IIPOM3BOJICTBEHHBIX MPOIIECCAX, €CIIM TEXHOJOTHYECKOe 000pyI0BaHUE, BBIIEISIONIEEe BPEIHbIE
BEIIECTBA, HE UMEET YKPBITUM UJIM MECTHOH BBITSKHOW BEHTWIISALIMU.




[Ipn aymumpoBaHWM MOXHO TI0JIaBaTh WJIM HaApYXHBIM BO3AyX € 00pabOTKOW €ro B
MPUTOYHBIX Kamepax (OYHCTKOW, OXJKICHHEM M HArpeBaHHEM B XOJOIHBIA MEPHOJ ToAa B
ciry4ae HeoOXOIMMOCTH), MJIM BHYTPEHHUH BO3/IyX.

BosnymHoe aymmpoBaHWe HApYKHBIM BO3AYXOM MECT TOCTOSHHOTO TPEOBIBAHMS
pabotaronux cienyer npoekrupoBath corniacHo CHull 41-01-2003 «Ororuienne, BEHTWIALNAS U
KOHIUIIMOHUPOBAHUEY:

a) IIpH TEIJIOBOM O0JIy4eHUH HHTEHCUBHOCTHIO 140 BT/M2 1 Gornee;
0) MpH OTKPBITHIX TEXHOIOTHUYECKHUX MPOIIECCax C BhIICICHUEM BPEIHbIX BemecTs [3].

[Ipy mpoeKkTUpOBaHUM BO3AYIIHOTO JYUIUPOBAaHUS JOJDKHBI OBITh MPUHATHI MEpHI,
MPEIOTBpAIAIONINE CAYBaHWE MPOW3BOJCTBECHHBIX BPEIHBIX BBIICIICHUH Ha  OJH3KO
pacroIoXKeHHbIE MOCTOSHHBIE paboune mecra. BosnmymiHas cTpys AOKHA OBITh HamlpaBlieHa
TaK, 9YTOOBI MO0 BO3MOXKHOCTH HWCKIIOYAIIOCHh IMOJICACHIBAHUE €0 TOPSIYEro WIIM 3arpsi3HEHHOTO
ra3aMu Bo3fyXxa.

[Ipy npOEeKTHPOBAaHUM BO3IYIIHOTO JYIIMPOBAHUS HAPYKHBIM BO3IAYXOM CIEIYET
MPUHUMATDH pacyeTHbIC TapaMeTpbl A JJIs TEIUIOro nepuojia roaa u b s xononHnoro nepuosa.

K pabounm mectam, Ha KOTOpBIX CJEIyeT YCTpauWBaTh BO3MYIIHBIE IYIIM, YacTO Kak
HE00X0IMMOE JIOTIOJIHEHNE O0IIIE0OMEHHON BEHTHIIALIUYA OTHOCSITCS:

e Paloune MecTta y 3arpy304HO-pa3rpy304HBIX OTBEPCTHI Me4el Ha METATyprHYecKUX
3aBOJ]aX, TEPMUUYECKUX II€XaX MAIIUHOCTPOUTENIbHBIX 3aBOJIOB, CTEKOJIbHOM, KEpaMHUUECKON
U IPYTUX OTpacjeil MPOMBIILIEHHOCTH;

e Pabouune mecta npu o0OpabOTKE pacKajJeHHOTO MeTajula, MPU KOBKE U TOpsyei MITaMIIOBKE
W3JICITNH;

e Mecra, Ha KOTOPBIX pabOYMil IMMOABEPracTCs OJHOBPEMEHHBIM BO3JICHCTBUSM TEIUIOTHI H
NBUTH WK TOJBKO MBUTH, WM MECTa, Ha KOTOPBIX B BO3AYX MOCTYIAIOT BPEAHbIE Ta3bl.

Hepenko BoznymiHoe AymimpoBaHue (PUKCHPOBAHHBIX PabOUMX MECT SIBISETCS OCHOBHOM
MEXaHUYECKOW BEHTUIIALIMOHHOW CUCTEMOU

CucreMsbl, MojaronIye BO3AyX K BO3AYIIHBIM AyIIaM, MPOEKTUPYIOTCS OTACIbHBIMH OT
CUCTEM JPYroro Ha3HaYeHHUsI.

BoznymiHble 1y KIacCUPUITUPYIOTCS HA TyIIU:

o [Jlogaromme  HapyXHBIH BO3AyX, KOTOPBIA NpeaBapUTEIbHO 00padaThIBaeTCs
OXJIQXKICHUEM HITU TIOJIOTPEBAHKEM;

e Tlogarommue, eciau 3TO BO3MOXKHO, HapyXHBIA BO3yX 0e3 00paboTku (K mpumepy,
€CJIM HapyKHas TeMmIiepaTypa B TEIUIbI MEepUOJ rojia He MPEeBbIIIaeT 3HAYCHUH ,
JTOMYCTUMBIX HOpPMaMU JJisi TIOMENICHWH, Wiu oOnydeHue He mnpesbimaer 700
BT/MZ;

e [lonatomue BHYTpeHHUI BO3yX 6€3 00pabOoTKH.

Pacyer BO3ayIIHBIX AyIIel 0OBIYHO Mpenoaaraer:

1. Ompenenenne pacxona Bosayxa Lg (M3/q), M0/IaBaeMOT0 4epe3 HacaJloK (IyIIHpPYIOIIHi
naTpyoox);

2. Ompenenenue auamerp cTpyu 0y (M) B paboueii 30HE Ha KAKOM-TO PACCTOSIHUU X OT HacajKa
110 paboueli 30HbI;

3. Ompenenenne CKOPOCTH HCTEUCHHSI BO3/TyXa U3 Hacajka Vo (M/c);

4. Ormpenenenne HEOOXOIUMON TeMIEpaTyphl BO3AyXa NMPH BBIXOJAEC M3 Hacagka to (°0),
o0ecrnevynBaroIIero HOpMaTUBHEIE MApaMETPhl MUKPOKIIUMaTa Ha pabodyeM MecTe.

Pacyer BO3AYIIHBIX AyLIEH.



OaHuM W3 METOJOB pacyeTra BO3AYUIHBIX IyIIEH SBISIETCS HCIOJIb30BaHUE TEOPHUH
CBOOOIHOM CTpPYH.

[ar 1./1y11 BBITIOJIHEHUST PACUETOB MPEABAPUTEIHLHO BHIOUPAETCS TUI BHIXOJHOTO CEYCHHUS
naTpyOka (HacaJku) Myia, HCIHONb3ysS HOMOTrpammy (pHC.....) MO 3HAYEHUI0 Pa3HOCTH
TEMIIepaTyp BO3Jyxa BHE CTpyH (B paboueii 30He) /p3 °C W TeMmmepaTypbl CMECH BO3JyXa B
nymupyroniei crpye, tp °C = thopm., Ha pabodem mecte (Tabn. PacueTHble HOPMBI TeMITEpaTyp
U CKOPOCTH [BIDKCHHMS BO3ayXa mnpu Bo3aymHoM aymupoBanuu. CHull 41-01-2003
«OtomuieHre, BEHTWIALMS U KOHAULMOHUpOBaHue», [Ipunoxenue E).
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Puc... Homorpamma st onpenenenust tunopasmepa [1J] (matpyOka qymmupyromniero)

OO6muii Bua nymupyromux narpyokos I1/IB u [1/Ix nokaszan Ha puc....

Jyummpytomue narpyOku (puc. , tabn. ) ¢ BepxuuMm (I1/IB) u vmwxuum (I1/{H) nonsoxgom
BO3AyXa 0e3 yBIaKHEHMs NpEIHA3HAYEHBI AJIS CO3/laHus TpeOyeMbIX IapaMeTpoB BO3JyXa Ha
pabouux MecTax, MOJIBEPKEHHBIX TEIJIOBOMY OOJIyUEHHUIO.



a

Pucynox . O6muii Bua qymupyromux narpyokos tuna [1/IB (a) u I11# (0)

Tabmuma... 'eoMeTpudeckre napameTpsl AyMUPYIONIUX MaTpyOKoB (CM. puC. )

Mapka Pasmepbl, MM ILi1omane KUBOrO
cedenusi, M2
D A B H C K
mas-3 315 330 440 760 - - 0,14
I1s-4 400 440 560 960 - - 0,23
I11B-5 500 550 700 1200 - - 0,36

IMas-3 315 330 440 565 553 150 0,14
IMs-4 400 440 560 780 589 190 0,23
IMs-5 500 550 700 900 831 240 0,36

[ar 2. [lo BBIOpaHHOMY THUIY AYLIMPYIOIIETO MaTpyOka BbIOMpaeTcs Kod(pGUIUEHT

TypOYJIEHTHOCTH @, COOTBETCTBYIOIIUI 3TOMY TUITy naTpyOka (Tadd...... ).

Tabmuua ..... Koadduuuent a TypOyneHTHOCTH CTpyH, IPUMEHSEMBIH B pacueTax BO3AYLIHOIO
JTYIIMPOBAHUS.

BbIxo1HOE ceueHre AyMMpYOIIEro naTpyoka Koaddunuent typOyneHTHOCTH a
CoII0 ¢ INIaBHBIM TOKAaTHEM 0,066 — 0,07
[{umsapuyeckas Tpyoa 0,08

KBajpaTHOe KOJIEHO 0,1

ITarpy6ok B.B. barypuna 0,12

OceBoil BEHTUJISITOP C PELIETKOM JUIs 016

CHPSIMJICHHUS] TOTOKOB ’

[Har 3. [lonxuslit AMaMeTp cTpyu B paboueli 30HE Ha PacCTOSHUU X OT naTpyOKa 110
pabouero mecta, M, omnpeiesieTcs mo hopmyse
dx = 6,8 (ax + 0,145 do), (-..)
rae dx — JAMamMerp TOMEePeYHOro CeUeHHs CTPYH Ha PACCTOSHUHM X OT IYIHIMPYHOIIETO
natpyOKa (MOJIHBIA AUaMeTp CTPyU Ha paboueM MecTe), M;
a — K03 PUIHMEHT TYpOYJIEHTHOCTH CTPYH;
X — paccTOsIHME OT AYIIMPYIOIIEro narpyoka 10 pabodero Mecra, M;



do— IrameTp BBIXOJHOTO CEYEHHS AYLIMPYIOLIETO MaTpyoKa, M;
Hlar 4. Onpenenenne kodddumentoB b u ¢ no rpaduky (puc...). Ansg 3Toro Haxomst
d
COOTHOIICHUE d—p U TI0 BBIYMCICHHOMY 3HAYEHHUIO, UCHOJB3ys rpaduk (pHC.....) 3HAUCHHS
X

ko3 dunuentos b u C.
I'ne d, - muameTp aKTUBHOM 4acTH CTPyH Ha paboueM MecTe (guameTp pabodero mecra),

blc
0,5

AN
0,4

—\
NI

0,2 \

0 0,2 0,4 0,6 0,8 dp/dy

Puc. ...... I'paduk mist onpenesnenus koddduuuentos b u ¢

Hlar 5. Omnpepensiercss HadalbHash CKOPOCTh BO3JyXa B IUIOCKOCTH JYIIUPYIOIIErO
naTpyOka, M/c, 1o dpopmyiie
Vo = (vp/b) (ax/dy +0,145), (...)
rie Vp — peKkoMeHayeMas (HopMupyeMas) CKOpoCcTb BO3/yXa, M/C, Ha paboueM MmecTe (CM.
Tab...., rpada 3).

Illar 6. PaccunThiBaroT 066eM BO3AyXa, HOAABAEMOT0 LYIIHPYIOIHMM HaTpyOKOM
wd3

Lo= Fo V03600 = 3600 2 vy , (..)

e Fo— Miolmas BEIXOIHOTO OTBEPCTHS MATPYOKa AylIa, M.
[ar 7. OnpeznenseM Ha4aIbHYIO TEMIIEPATYpy Bo3ayxa ,°C, IpH BBIXOJE U3
JQyHIMpyroLero natpyoka mo gpopmyne

to = tys — 222 (ax/d, + 0,145), (...)

c
I'ne t ,;— daxTuueckas Temneparypa B IoMelleHnH (B paboueii 30He), °C;

t , — pekomeHyeMas (HOpMHpyeMasi)TeMepaTypa Ha pabouem Mecte (pabodeil 30He)
, °C (cM. Tabm. rpada 2);

. dp
¢ — K03 ULUEHT, ONpeaeNIeMblil U3 COOTHOLICHHUS = (puc...).
X

B 3akmiodyenue, cienyer cOpMYNIHMpOBaTH BBIBOJBI MO pPE3yJIbTaTaM BbIMOJIHEHHBIX
pacueToB C peKOMEHJAIMSIMU HEOOXOJUMBIX MEp M0 MOJATOTOBKE MOCTABISIEMOT0 BO3yXa s
HOpMAaJIM3al[il MUKPOKJIMMAaTa Ha paboueM MecTe.



IMpumep. Pacuer BO3XyHIHOIO AyIIa

Hcxoonvie dannvie

TpebyeTcst yCTpOUTh BO3IYIIHOE MyLHIMPOBaHHE paboyero Mecta pasmepom a X b = 1 X
1M (dy=1m).

NHTEHCHUBHOCTH TETUIOBOTO OOJy4eHHs pabOTaronuX Ha pabodyeM MecTe 350
Br/™m.

PabGota otHOCHTCS K Kareropuu Tsokenbix ( kareropus I1).

Paccrosiaue ot qymmpyromero natpyoka 10 pabodyero mecta X=2,5Mm.

dakTHyecKkas TeMIepaTypa B IOMELIEHUH (B paboueii 30He) t ,,=28 °C.

Ilopsaook pacuema

[lar 1. Onpenenenue peKOMEHyeMOW CKOPOCTH Ha pabovyeM MecTe vy =
2M/c ( cm.tabn. PacueTHble HOpPMBI TeMIEpaTyp M CKOPOCTH JABIDKEHHS BO3JyXa IIpH
Bo3aymHOM  aymmpoBanuu.  CHull — 41-01-2003 «OtoryieHue,  BEHTWISIUSA U
KOHAUIMOHUpoBaHuey, [Ipunoxenue E, rpada 3).

[ar 2. Onpenenenne peKOMEHIyeMOU (HOPMUPYEMOU ) TeMIepaTypsl Ha pabodeM MecTe
t,= 26°C (cMm. Tabu. PacueTHble HOpPMBI TEMIEpaTyp U CKOPOCTH IBHXKEHHUs BO3JlyXa IpH
BO3AYILIIHOM JyLIUPOBAHUH. CHull 41-01-2003 «Orormrenue, BEHTHJISIUA u
KOHAUIIMOHUpoBaHuey, [Ipunoxenue E, rpada 2).

[ar 3. OnpeneneHre HOPMUPOBAHHON TeMIIEpaTyphl BO3/lyXa B IYIIUPYIOLIEH CTpye Ha
pabodeMm mecte t,,,, = 25°C (cM. Tabn. PacueTHble HOPMBI TEMIEPATYP U CKOPOCTH JABHKECHUS
Bo3ayxa npu BoszmymHOM aymmpoBanwu. CHwull 41-01-2003 «OrormuieHue, BEHTWISALNUS W
KOHJuIMoHupoBanuey, [Ipunoxenue E, rpada 4).

[Tar 4. BeiOupaercst TUI TyIIMPYIOMIETO MaTpyOka mo HoMorpamme (puc...), HCXOII U3
3Hauenus nepenaga t, —tyop. -

[TpuHMMaeTcs K yCTaHOBKE LMIMHApHUYecKuii natpyook [1/18-3.

Juamerp aymupyromiero narpyoka do = 315mm ( cM. TabuI.....).

Hlar 5. BeiOpanHOMY HMIUHApHYECKOMY MaTpyOky Oe3 momxarus I1/IB-3 cooTBeTcTBYeET
3HayeHue ko3 duuuenrta rypoynentnoctu a = 0,08 (cm. Tabu....).

[ar 6. Omnpenenenue auamMeTpa MOMNEPEYHOrO CEUYEHHMsS] CTPYM Ha pACCTOSHUU OT
Tylmpyroniero narpyoka x=2,5m (Ha pabouem mecte)

dx = 6,8 (ax + 0,145 do) = 6,8(0,08-2,5+0,145-0,315)=1,67m.

dp

[lar 7. Hatinem cooTHOILIEHNE - :
X

%= L =059,
dy 1,75
[ar 8. Ilo rpaduky (puc...) mpu 3—” = 0,599 omnpenensoTcss 3HAYCHUS

k03¢ purmentor b =0.25; ¢=0,3.

[ITar 9. OmnpexneneHue HayadbHOM CKOPOCTH BO3JyXa B IUIOCKOCTH JYIIMPYIOLIETO
natpyOka mo dopmyre:

Vo = (vp/b) (ax/do +0,145) =2/0,25(0,08-2,5/0,315+0,145) = 6,24 m/c.

[ITar 10. Onpenenenne odbema BO3MyXa, MOJABAEMOTO MPU BBIXOAEC M3 IYIIUPYIOMIETO
natpyOka mo dhopmyre:

2
Lo= Fo Vo-3600 = "Td"vo%oo = (3,14-0,315%/ 4) -6,24-3600 = 2222 M%/u.

[ITar 11. Onpenenenrie HavYaIBLHON TEMIIEPATypPhl BO3AyXa MPU BBIXOJE U3 TYIIHPYIOUIETO
naTpyoka :



ty = tps — 222 (ax/dy + 0,145) = 28-(28-26)/0,3 (0,08-2,5/0,315+0,145) = 22,8 °C.

C
Buisoowi.

U3 pacuera cienyer, 4TO B JyHIUPYIOIIEH YCTaHOBKE CJIETYeT MPEeIyCMOTPETh YCTPOUCTBO
JUISL OXJIQXKIEHUS 110J1aBa€MOr0 BO3/1yXa.

4, Pacuer MecTHOH BBITSKHOM CHCTEMBI BeHTHJISILMH.

W3BectHo, 4YTO  ompeneneHUWE  KOJIMYECTBEHHBIX  IapaMETpOB  BO3J1yX0ooOMeHa
MPOU3BOIUTCS MO JOMUHUPYIOIIUM BHJIaM BPEIHBIX BBICICHUN B MPOU3BOJICTBEHHBIX 3/IaHUSIX
(mo TemuioTe, 10 apaM BObI, BPEIHBIX ra30B U MAPOB C YYETOM UX CyMMAallUU U JEHCTBUMU Ha
YeJIOBEKa).

B 3aBucumocTH OT TEXHOJOTMYECKHX OCOOCHHOCTEH MPOM3BOACTBEHHBIX IPOLIECCOB, IS
o0ecrieyeHUs NapaMEeTpOB MHUKPOKJIMMara B IPOMU3BOJCTBEHHBIX IOMELICHUAX YacTo
UCIIOJIB3YIOT OJIHOBPEMEHHYIO pPabOoTy OOIICOOMEHHBIX M MECTHBIX TMPUTOYHO-BBITSIKHBIX
CHUCTEM.

MecTHbIE CUCTEMbI BEHTHIIALIMN BO3/[yXa KOMIIOHYIOTCSI B CUCTEMBI:

® [10 TEXHOJIOTMYECKUM JINHUSAM ITPOU3BOJICTBA,

® [0 OIHOBPEMEHHOCTHU ACUCTBUS 000PYIOBaHMS,

® [10 BUJAaM BPEIHBIX BBIJECICHUN,

e [10 ONITUMAJIbHBIM paguycaM ACHCTBHSI U pacXoJaM BO31yXa.

MecTHass  BBITSDKHAsT BEHTWIIIMS — OTO COBOKYIHOCTb  B3aMMOCBS3aHHBIX U
B3aMMOJICHCTBYIOIIUX MEXKIYy COOOW KOMIIOHEHTOB TaKUX, KaK BbLICISIONIMECS BpEIHbIE
BEIIECTBA Y TEXHOJOIMYECKOro OOOpYJOBaHHUS, CaMO TEXHOJIOTHYECKoe 000pyloBaHHE U
COBOKYITHOCTb 3JIEMEHTOB U YCTPOWCTB, NpPEJHA3HAYEHHBIX JUIS JIOKATU3AIUHN BBIICISIOMINXCS
BPEIHOCTEN U yJaleHMsI 3aTPSI3HEHHOT0 BO3/1yXa 3a MPeIeibl IOMEIEHUS.

OCHOBHBIMH 3JIEMEHTAMHU MECTHBIX BBITSDKHBIX CUCTEM BEHTUJISILIUU SIBIISIFOTCSL:

® MECTHBIE OTCOCHI — YCTPOWCTBA, peAHAa3HAYCHHbIE JUIs 3200pa BPEIHBIX BEILECTB
OT TE€XHOJIOTHYECKOIro 000py1I0BaHUS WM MECT UX 00pa30BaHMUs;

® OTBETBIICHHUS;

® MarucTpajlbHbIN BO3AYXOBOJ.

B 3aBucuMocTH OT TOro, MEXaHUYECKAsl WM TPaBUTALIMOHHAS CUCTEMA, B €€
COCTaB, MPU HEOOXOAUMOCTH, MOXKET OBITh BKJIIOUEHO OYHIIaollee o0opynoBaHue ((pUIbTPHL,
IbIICYJIOBUTEIH, IUKIOHBI) U BEHTHISILIUOHHBIN arperar.



OOpa3oBaHue BpeIHBIX BEIIECTB B  BO3JIyXE MPOU3BOJICTBEHHBIX ITOMELICHUN
HaKJIa/IbIBAeT CIeAYIolUe TpeOOBaHUs K OpraHu3aluu BO3AyX000MeHa:

1. TlpuTouHbIE CTPYH HE JAOJDKHBI IIEpeceKaTh TPACKTOPHUIO (haKena MECTHBIX OTCOCOB;

2. 3ampemiaercss — yCTaHaBIMBATh  BO3AYXOPACIpEACTUTENIM  HAJ  TEXHOJOTUYECKUM
000pyIOBaHUEM U TEXHOJOTHUECKUMH JTUHHUSIMU;

3. Bo3ayxoBoAbl MPHUTOYHBIX CHCTEM JOJDKHBI pPa3MEIIaThCs B MECTax, HE MELIAIOIINX
TEXHOJIOTUYECKOMY MPOU3BO/ICTBY;

4. BoszgyxopacmnpeaenuTenu cieayeT pacrnojarath Haj paboyuMMHM MecTaMH M IPOoe3IaMu
Uit obecriedeHusl B paboueil 30He TpeOyeMBbIX METEOYCIOBH TaKMM 0Opa3oM, 4TOOBI
Oblla MHMHHMMAJbHAS TPAEKTOpUs OT BO3AYXOpacHpeleNuTeNsl 10 30HBI JbIXaHUS
YeJI0BEKa;

5. Tun Bo3myxopacmpeneauTeNbHbIX YCTPOWCTB OMPENENsieTCs BHIOM TEXHOJIOTUYECKUX
orepanuii 1 0COOEHHOCTSAMH MPOU3BOCTBA B TIOMEIIICHHUH.

Konnentpanuss BpeqHBIX BELIECTB B BO3AYXE, YIAIIEMOM MECTHBIMHU BBITSKHBIMU
CHCTEMaMH, TIPEBBIIIAET KOHIEHTPALMIO H3TUX BEIECTB B  BO3AyXe, YyAaIsIEMOM
00ICOOMEHHBIMUA CUCTEMaMU, MO3TOMY 3(P(GEKTUBHOCTh MECTHBIX BBITSDKHBIX CHCTEM I10
YIAJICHUIO BPEAHOCTEH BHIMIe, 4YeM Yy o00meoOMeHHbIX. OOmeoOMeHHBIE CHCTEMBI JIIsS
JOCTHXKEHHUST TOro e 3(deKxra MOMKHB MUMETh 3HAUYUTEIBHO OOJIBIINE PACXOJbI, MOITOMY
MECTHBIE  BBITSDKHBIE ~ CHCTEMBl HE  SIBISIIOTCS ~ KIMMATHYECKMMH, OHH  SIBIISIOTCS
TEXHOJIOTUYECKUMH CUCTEMaMH BEHTUJISIIUU.

TpeboBanwus1, MPEIbSBIIEMbIE K MECTHBIM OTCOCAM.

CaHuTapHO-TUTUEHHUYECKHE TPeOOBaHUS — TPEOOBaHUS, OMPEIEISIONINE

HEOOXOJMMOCTh TIOJHOTO YJIABIUBAHHMS MECTHBIM OTCOCOM BBIACTISIOMIMXCS BpPEIHBIX
BEIIECTB M UCKIIOUYCHUS MMONAJaHNs UX B 30HY JbIXaHUS YeTIOBeKa Ui MOAAepKaHUus B paboueit
30HE TPeOyEeMBIX KIMMATHUECKUX YCIOBUH.

TexHonoruueckue TpeOOBAHMUS:

1) MecTHBIN 0TCOC AODKEH MOIHOCTHIO YKPBIBATH MECTO 0Opa30BaHUs BPETHBIX BEUIECTB U
UMETh MHHHUMAJBHBIM TEXHOJOTHMYECKH TmpoeM (paboumii mnpoem) s 0OCTYyKUBAHUS
IIPOLIECCOB;

2) MECTHBIII OTCOC JIOJDKEH pacrojaraThCsi B MeCTaxX, 0OECIeUnBaIONIUX MAaKCUMAaJIbHYIO
MPOM3BOIUTENFHOCTh TPYAa U 0€30MaCHOCTh TEXHOJIOTHIECKUX MPOIECCOB;

3) MecTHBIE OTCOCHI JOJKHBI UMETh MUHUMaJIbHbIE a9POIMHAMHYECKUE CONPOTUBIICHNUS;

4) ynaneHue BpeIHBIX BEIIECTB OJDKHO COBIAJATh C HAMpPaBICHUEM JCHCTBHS CHII
MHEPIH BPEIHBIX BELECTB;

5) MecCTHBIE OTCOCHI JOJKHBI W3TOTABIMBATHCS WHIAYCTPHAIBHBIMH METOJIAMH U JIETKO
JIeMOHTHPOBATHCS.

Knaccudukanust MECTHBIX OTCOCOB.

CymiecTByeT cienyromas yclIoBHas KJIacCU(PUKaIMI MECTHBIX OTCOCOB:

® TIOJyOTKPHITHIC;
®  OTKDHITHIC;
®  TIOJTHOCTBIO 3aKPHITHIE.

Tonyomkpvimoie MecmHvle 0mcocbl — MECTHBIE OTCOCHI, TOJIHOCTBIO YKPBIBAIOIIHE MECTO
o0pa3oBaHMsl BpEeAHBIX BEIIECTB M uUMelolmme pabounii mnpoemM uis  OOCITYyKMBaHUS
TEXHOJIOTUYECKUX MPOLECCOB (BBITSKHBIC MIKA(bI U BBITSKHBIE KAMEPHI).

OmKpolmosie Mecmmuble OMCOCbl — MECTHBIE OTCOCHI, PAcCIOJIOKEHHbIE 3a TMpeaesiaMu
TEXHOJIOTUYECKOTO O0OpYJOBAaHUS M TEXHOJIOIMYECKOH JMHHUU (30HTBI, 30HTHI-KO3BIPHKH,
OOPTOBBIE OTCOCHI).

Ilonnocmyuto 3axpvimvie mMecmHvle OMCOCbl — MECTHBIE OTCOCHI, BXOJISIIME B COCTaB
KOXKyXa TEXHOJIOrMUecKkoro obopynosanus. s 3a0opa BO3ayxXa y HUX B KOXKYyXe HMEIOTCS
CrelMabHbIe IIeJIeBUIHbIE OTBEPCTHS.

[lpu BBIOOpE CXEMBI OTCOCA W TPH €ro KOHCTPYKTHBHOH MpopaboTKe HEOOXOIUMO
PYKOBOJICTBOBATHCS CIEIYIOIIMMHU OCHOBHBIMU MOJOXKEHUSIMHU:



®0TCOC JOJKEH OBITh MAaKCHMAalbHO NPUOMIKEH K HCTOYHHKY U MO BO3MOXKHOCTH
M30JMPOBAaTh HICTOYHUK OT IIOMEILIECHHUS;
® HAWJIYYILIUM PEIITCEHUEM SIBIISIETCS MOJTHOE YKPBITHE UCTOYHUKA;
® BCACHIBAIOIIEE OTBEPCTHE CIEAYyeT OPUCHTHPOBATH TaK, 4YTOOBI TIOTOK BPETHBIX
BBIJICJICHU MUHHMAJIBHO OTKJIOHSUICS OT MEPBOHAYAIBHOTO HAMPABIICHUS JBUXKEHUS U
IIPU 3TOM yJaJsieMblid BO3IyX HE MPOXOAUI Uepe3 30HY JAbIXaHUs paboTaroIIero.
® YMCHBIIEHHUE PAa3MEPOB IPUEMHOIO OTBEPCTHUS OTCOCAa BEAET K BO3PACTAHUIO PACXO]
BO3/yXa, HEOOXOAUMOTO JIJIsl yIaBIHBAHKS BPEIHBIX BBIICICHUN.

Pacxong BO3ayXa A OTCOCa OT HCTOYHHUKA, BbBIACIAOMICIO TCIJIOTY W TIa3bl,
IIPOMOPLHUOHAIICH XapaKTECPHOMY pacxody BO3JlyXa B KOHBCKTHBHOM IIOTOKEC, IMOJHUMAIOIICMCS
Haa NCTOYHUKOM:

LOTC = LOkl'[kBkT ' .

rne Lo- xapakTepHslit pacxon, M3/4;
Ky - 0e3pa3MepHbIii MHOXKHTEIb, YYUTHIBAIOIINI BIUSHAE FEOMETPHYCCKUX
U pSKUMHBIX ITAPAMETPOB, XapaKTEPU3YIOIINX CUCTEMY «UCTOYHHK - OTCOCY;
Ks - koddduimeHT, y4YUTHIBAIONIMN BIUSHAE CKOPOCTH [BIDKCHHUS BO3IyXa B
MIOMEIICHUH;
Ky - K03 GHULIUCHT, YIUTHIBAIOIINI TOKCHYHOCTh BPEAHBIX BbI JICJICHUI.
JUis OTCOCOB OT YKPBITHIA, UMEIOIMX PadOYre MpOeMbl W HEIUIOTHOCTH, HCHOJB3YIOT
Takxke hopMyny
Lore = 3600F vy, ()
rne F-miomanp pabodnx mpoeMoB U HEIUIOTHOCTEH, M2;
Vo-CpeHsisl 10 TUIOMIAAN padOYHX MPOEMOB M HETUTIOTHOCTEH CKOPOCTh BCACBIBAHUS, M/C.
CKopocTb BO3/1yXa Vo 3aBUCUT OT XapaKTepa TEXHOJIOIMYECKOIo MpoLecca U TOKCHYHOCTH
BPEIHBIX BBIICTICHUN M OTMPEACIISIETCS OOBIYHO SKCIIEPUMEHTAIBHO.

[Ipu pacuere OTCOCOB OT TEMJIOUCTOUYHUKOB HEOOXOJMMO 3HAaTh HMX KOHBEKTHUBHYIO
TEIIO0TAa4y, KOTOpasi BBIYUCISIETCS 110 (popmyiam:
® TOPU30HTAIBHOW IIOBEPXHOCTH
— 4/3 .
Q. = 1,3nE.(t, — t,)*/3; ()
® BEPTUKAJIBHON IOBEPXHOCTH

— 4/3 .

QB - nFl'a(tn - tB) / ) ()
rae t; ¥ t, — TeMrepaTypbl HarpeToi MOBEPXHOCTH U BO3AyXa B MTOMEILIEHUH,
OC;

F. v F, — m1om1aii ropu30HTAIBHBIX ¥ BEPTHKATBHBIX TIOBEPXHOCTEN MCTOUHMKA, M
3HaueHue ko3puirienTa N NpuHUMAETCs B 3aBUCUMOCTH OT &,

tr, °Coiniinniin, 50 100 200 300 400 500 1000
Neeeeveee..., 1,63 158 153 145 14 135 1,18

[Ipu pacdere OTCOCOB OT OOBEMHBIX TEIUIOMCTOYHUKOB TPUHUMAETCS CyMMapHas
TEIUIOOTAa4ya BCEX MTOBEPXHOCTEN

Q= 0Qrt+0s. ()

MecTHbBIE 0TCOCHI OTKPLITOI'0 TUIIA



UToOBl paccuuTaTh OTCOCHI OTKPBITOTO THIA, HEOOXOMUMBI CIEAYIONIUE HWCXOTHBIC
JaHHbIE:

® pa3Mepbl UCTOYHUKA BPEIHBIX BBIJCICHUI;
® KOJIMYECTBO BBIACIISICMON HCTOYHUKOM KOHBEKTUBHOM TeIUIOTH Q, BT;
® pacxoj BPEIHBIX BEIeCTB M, Mr/c;
®  DACIOJIOKEHHUE U Pa3MepPhl OTCOCA;
® CKOPOCTb JIBWKCHHSI BO3yXa B MIOMEIICHUH V;, M/C.
Pacxon ynanssemoro Bo3ayxa onpeaeisieTcs mo . , koo unuent K, mo puc. . , TIe

3600M

§= M __,
LOTcl(HﬂK_CInp) '

311eCh qyp — KOHLIEHTPALHUs BPEHOTO BEIIECTBA B IPUTOYHOM BO3/IyXE, Mr/m>;
Lore1 - Pacxoj BO3myxa, M/, onpeielIeHHBIN 1o hopmyIie . npu K,=1.

f.-fxr ]

1.5 Fﬂ#
//

14 f .//

12 /

' /

L/ 4

0 20 40 60 40 °C

Puc. [l K onpenenenuro xosddumuenta roxcnanoctn Ky

Baumanue.
Ecnu ucTOYHUK BBIESET U TETUIOTY, U Ta3bl, TO JOJIKHO COOJIOAATHCS YCIIOBUE

k. >1. ..
Ecnu ucToYHUK BBIAENSET TONBKO TEILIOTY, TO

k,=1. (-)

BbITSI:KHOM 30HT

D({A=x8) s
aaxb) i <l
I+
| /)
el ' -
Puc.... BreITsDKHOM 30HT Haj Puc..... 30HT c ycTynom no nepumeTpy

Haa TCIIJIONCTOYHHUKOM



Puc. HpHMep OopraHu3anuun MECTHOMH BBITSDKHOMN BCHTWJISIOHWU B IPOU3BOJACTBCHHOM
INOMCIICHNHU

Buimsoicnvie 30umul (puc...) npeonasnHayenvli 015 YAAGIUSAHUS MENI0mbl U BPEeOHbIX
eewecms om menjioUCmoOYHUKO8, Ko20a Oojee NoIHOe YKpulmue NOCIeOHUX HEeBO03MOICHO NO
Yo8uam npouzeoocmea. LIeHTpauIbHBIA yroJl pacKpBITUS 30HTA TPEANIOYTUTEILHO JIENaTh He
6onee 60°; mpu OONBIIMX YIiaX Pe3KO YBEJIWYMBAETCS IUIOIIAJb, 3aHATUS BUXPEBBIMH 30HAMHU
OCTPBIX KPOMOK, W COOTBETCTBEHHO yMEHbIIaeTcsi «I(PPEKTUBHO BCACBHIBAIOMIAS TUIOMIAIb)
IIPUEMHOI'O OTBEPCTHS.

[Tpu GonpIIMX yriiaX pacKpbITUS 30HTA TOCTUYH AP (HEKTUBHOTO BCACHIBAHUS
110 BCeif IUTOMAIM MOXKHO IyTeM yCTPOICTBA YCTyIa (PHC. us), PEKOMETyEeMbIE PasMephbl

D; =08D, h=(0,12+0,15) D .

Pa3mepsl mpueMHOro OTBEpCTHS 30HTA HaJl KPYIJIbIM WJIH  HPSIMOYTOJIBHBIM
(a/b<2) HCTOYHMKOM PEKOMEHIYEeTCs IPUHUMATH CIICIYIOIIMHU:

D=d+2A; A = a+2A; B=b+2A, rne
A=2,14(v,/v))?1? /d,; (...)

(3mech W jganmee JIsI TPSIMOYTOJBHOTO B IJIaHE HCTOYHWKA O clleAyeT NpHHUMATh
9KBHUBAJICHTHBIN 110 TUTONmaau auametp d, = 1,13vab ).



A 30HT

m « A MCTOYHUK BPEOHOCTHU

Puc... CooTHOLIEHHE pa3MEPOB 30HTA U UCTOUYHUKA BBIIEICHHUS BPEJHOCTH B
TOPU30HTAIILHON IIPOEKIIUU

OceBasi CKOpPOCTh B KOHBEKTHBHOM ITOTOKE HA YPOBHE BCACBIBAHHS OIPEICISIETCS IO
dbopmyre
v, = 0,068(Ql/d?)'/3. (...)
Eciu MCTOYHUK BPEIHBIX BBIICICHHNA UMEET Pa3Mephl C COOTHOMICHHEM JUTHHBI K IHIUPUHE
(a/b = 2), To mapaMeTpbl 30HTa BEIYUCISIOTCS 110 CIACAYIOMNM (GopMyaam
A= 2,14(v, /v,)%1? /b; (...)
v, = 0,039Q/3(1/b)38. (...)
Buumanue. Vcnonp30Banre BBITSDKHBIX 30HTOB parroHainsHo mpu (v, /v;)(l/d) < 0,35.
Ilpu  (vy/v)(l/d) > 0,35 HeoOXOMUMBIN PacXoj yIaIsieMOro BO3/IyXa PE3KO BO3pacTaeT u
NPUMEHEHHE 30HTOB CTAHOBHUTCS HEIIETIOCO00PA3HBIM.

Ecin pasmepsl 30HTa YJOBIETBOPSIOT BBIMICIPUBEACHHBIM PEKOMEHJALUAM, TO
KOA((UILIMEHT, UCII0JIb3YEMBIH B (popmyrie . OyJeT paBHbIM

XapaKTEePHBINA pacXo/] BO3yXa MOXHO OyJIeT pacCuMTaTh 1Mo hopmyiie
Lo = 945d%v, ; ()
a K03 duUIHeHT K,, yIUTHIBAIOIINI BIMSHUEC CKOPOCTH JBMIKCHHUS BO3yXa B MOMEIICHHH
OyneT paccuutad 1o ¢hopmyse
k, = (1+2A/d)?; (..
Jnist BBITAHYTHIX cTouHMKOB (a/b > 2)
Ly = abv;; (-)

k, = (1+2A/b)? . ()



IIpumep.....

TpeOyercss  paccumtaTh  pacxoi  BO3AyXa IS 30HTA, YCTPAUBAaEMOro  Haj
TENI0HMCTOYHHKOM.

Hcxoouvle oannbie.

30HT pacmoiiokeH Ha BbicoTe | = 0,8M Hajg MCTOYHHMKOM, UIMHA KOTOporo a=1,4m, a
mmmpraa b=0,8M. HarypHble u3mMepeHust mokasajii, 4T0 KOHBEKTHBHAs TEIJIOOTa4a HCTOUYHUKA
coctaBisier Q=2000 BT, a ckopocTh IBM)KEHHSI BO3AyXa B ToMelieHuu V, = 0,3m/c.

Pewenue.

[ITar 1. YtoObl paccyuTaTh OCEBYIO CKOPOCTh B KOHBEKTHBHOM ITOTOKE, HEOOXOIMMO
[PEBAPUTEIILHO BBIYMCIMTh SKBHUBAJICHTHBIM auamerp O, MCTOYHMKA, TaK KaK MOCICIHHN B
JIAHHOM CJIy4ae UMEET NPSIMOYTOJIbHYIO (hopMmy.

d=d,=1,13vVab=1,13v1,4-0,8=1,196 m;
[Ilar 2. OmnpenensieTcsi oceBas CKOPOCTb B KOHBEKTUBHOM IIOTOKE Ha YpPOBHE
PAacIIONIOKEHHSI 30HTa

v; = 0,068(Q1/d?)'/3 = 0,068(2000 - 0,8/1,1962)1/3=0,71 m/c.

[Iar 3. IIpoBepsieeTcs 1es1€c000pPa3HOCTh YCTPOUCTBA 30HTA HAJ UCTOYHUKOM BPETHBIX
BemiecTs no yciaosuio (v, /v;)(l/d) < 0,35

(w,/v)(/d) = 2= . 22 =028 <0,35.

071 1,196

Paccuer noka3siBaeT, 4TO UCIOIB30BAHKE 30HTA 11€J1€CO00Pa3HO.

[llar 4. Jlns Ha3HayeHUsT pa3MEPOB 30HTA, HEOOXOIUMO MPEABAPUTEIILHO BBIUHUCIUTH
BETMYMHY A, Ha KOTOPYIO pa3Mepbl 30HTa JIOJDKHBI OBITh YBEJIMYEHBI MO OTHOIIEHUIO K
pa3mepaMm UCTOYHUKA.

A=2,14(v,/v;)?1? /d = 2,14(0,3/0,71)20,8% /1,196=0,2 m.

[ITar 5. Ha3znavaroTcs pa3mMepsl 30HTA:

A=za+t2A=1,4+2:02=1,8m;
B=b+2A=0,8+2:02=1,2m.

[ITar 6. Omnpenensiercss kK03(PGUIKUEHT, YUYUTHIBAIOIMIMK CKOPOCTh JBIKEHUS BO3JyXa B

MOMEIICHU T
k,={1+2A/d)?=(1+2-12/1,196)2=1,78
Tak Kak UCTOYHMK BBIACINAET TOJIBKO TEMIOTY, TO COIIACHO (..),

k, = 1.



Hlar 7. [na pacuera pacxoia yAalnsieMOro BO3JyXa HEOOXOAWMO TaKK€ pacCUMTaTh
XapakTepHbIH pacxox LoBo3ayxa B KOHBEKTUBHOM ITOTOKE

Lo = 945d%v, = 945 - 1.1962 - 0.71 = 959,738 m°/u .

IIIar 8. PaccumThIBaeTcA pacxoa BO3ayXa A pacCMaTpuBACMOI'O 30HTAa OT HCTOYHHKA,
BBIACIIAOIICTO TCIUIOTY

Lyre = Lok kyk, = 959,738 -1-1,78 -1 = 1710 m*/u.

IIpumep ....

B nononHeHue K ycnoBUSIM BBIIICIPUBEICHHOTO MpUMEpa, HCTOYHUK BMECTE C TEIIOTOM
BbIIeIIeT U okuciel azota (IIJAK =5 Mr/M3) B konmdectBe M=80 mr/c. KoHIIeHTpaIus OK1CIIOB
a30Ta B IPUTOYHOM (Hayp>KHOM) BO3AYyXE (pp = 0.

Pewenue.

[Iar 1. Onpenensercs 3HaUeHUE C

3600M 3600-80
= =33,7
Lorer (MAK=qrp) 1710-5

Cc =

Hlar 2. Ilo pwuc.... ompexensercs 3HadeHHe KodpduuueHTa k. , YUUTHIBAIOLIETO
TOKCUYHOCTh BPEIHBIX BbIIEICHUI, KOTOPBIM A HaliieHHOro 3HaueHust € = 33,7 paBeH

k, = 1,29.

[Har 3. PaccuuThiBaeTCs pacxoj BO3AyXa JJs paccCMaTpUBAaEMOIrO 30HTa OT MUCTOYHHKA,
3
BBIJICTISIONIETO TEIIOTY B KonmdecTBe Lo = 1710 M°/4 1 OKuCIEI a30T1a.

Lore = Lok kok, = 1710 - 1,29 = 2210 m*/u.
BbITAKHOI 30HT — KO3bIPEK

30HTHI-KO3BIPbKM YCTAHABJIMBAIOT HAJ 3arpy30YHbIMU OTBEPCTUSMHU IJIEKTPUUYECKUX
HarpeBaTeNlbHbIX MeYel, CYIINI U 0oJ0OHOro 000pyI0BaHUs Ul OTCACHIBAHUS BHIOWBAIOLINXCS
ra3oB B MOMEHT 3arpy3KH U BBITPY3KH.
Pa3mMepsbl 30HTa-KO3bIpbKa (pHC....) IPUHUMAIOT KOHCTPYKTHBHO:
e puter (|)- 1,4-1,8 BeicoThl 3arpy3ounoro oreepctus (h) ;
e [IMpPHMHA paBHA WIKMpPHHE oTBepcTuUs IIoc 0,1 M ¢ KaX10i1 CTOPOHBI.
TemnepaTypa Bo3ayxa, yIalasieMOro 4epe3 30HThI-KO3BIPbKU OT MPOEMOB AJIEKTpOIeueH,
IIPH €CTECTBEHHOM TsIre He M0JKHA mpeBbiath 350°C, a mpu Mexanuueckoit- 150°C (t.,) [].



Puc. BbITsKHON 30HT-KO3BIPEK
IIpumep pacuera BBITS:KHOTO 30HTA - KO3bIpPbKAa[|
PaccuuTarh 30HT-KO3BIPEK Yy 3arpy304HOrO OTBEPCTUS TEPMHUYECKOH 3JIEKTpOIeUH
conpotuBienus. Pasmep oreepctusi: mupuna b = 0,6 m, Bbicota hy;=0,5 M. Temneparypa

BO3/yxa B nomenienuu t;=20°C, remneparypa B reuu to = 800°C. Bo3nyx ynansercs
cucreMoi mexannueckoit BeHTwsimu t.,=100°C. bapomerpuueckoe napienne Ps=745mMm.
Pewenue.

[lar 1. IIpeaBapuTebHO ONMPEACISIIOTCS BEIMYMHBI TNIOTHOCTH BO3yXa MOMEHICHUS Py
IDIOTHOCTH BO3AyXa CMECHU P, I'a30B, BBIPBIBAIOMIUXCA N3 II€YHU, C BO3AYXOM IIOMCHICHUA U
IUIOTHOCTH BO3/yXa B IEYU Py 10 hopMyIie

353 ®
Pe = (273+t) ' "
® IIOTHOCTH BO3 =38 -3 _) v ;
AyXa MOMEIEHIs P = s = oo s = L2 koM™
B
353 353
® [UJIOTHOCTb CMECH Pem = = = 0,95 kr/™° ;
(273+te,)  (273+100)
353 353
® IUIOTHOCTH BO3/AyXa (Ta30B) B €YU Py = = =0,33 kr/M°;

(273+t,)  (273+800)

[ar 2. PaccuntsiBaetcs koapdunueHT K, onpeaenstonuii 1oa0 oTBepCcTHs (TI0 BBICOTE),
paboTaromiero Ha NPUTOK

K = 3Ty /T, _  3/1073/293 ~06
T 1+31,/T,  1+3/1073/293 '

rne T, =273+ t,=273+800=1073°C; T, =273 + t, =273 +20=293 °C.

Iar 3 OHpCI[GJ'ISIGTCH BBICOTA U IJIOIIaAb pa60qero OTBepCTI/IH, pa6OTaIOIJ_ICFO Ha HpI/ITOK
hap = Pors - K=0,5 0,6 =03 m,

Fpp=bhyp=06"03=0,18 M

P

[ar 4. BeraucnsitoT cpegHee Mo BhICOTe OTBepCTHs n30bITouHOoe naBnenue P, [1a , mox
JIEHCTBUEM KOTOPOTO Ta3bl BRIOMBAIOTCS U3 MEYH IO (popMyIie

hup-(Ps—Po)-g _ 0,3+(1,2—0,33)-9,81
2 2

P =

= 1,28 I1a.



[Ilar 5. PaccuMThIBaIOT CKOPOCTh BBIXOJA BO3AyXa (ra3oB) V, M/C, U3 3arpy304HOrO
OTBEPCTHS TIeUH 1Mo hopmyie

v, = 1,41/P/p, = 1,41,/1.28/0.33 = 2.8 m/C.

[Iar 6. OnpenensitoT MaCCOBBINA PACX0]l ra30B, BHIOMBAIOIIMXCS U3 MTEYU Go  kr/u
G, = 3600 - F,v,p, = 3600 - 0,18 - 2,8 - 0,33 = 600 Kr/4.

[ar 7. Ucnonw3ys ypaBHEHHE TEIIOBOTO OajaHca Gey " tem =
Gy, to+ Gy -ty ,toe Gy = G, + Gy , HAXOAAT MaccoBOE KOMM4ecTBO Bo3ayxa Gy Kr/4,
MOJITEKAIOIIETr0 MO/ 30HT U3 MOMEIICHUS

Go(to_tcm)

tem—ts

G, = , Tae

tew = 100°C; t; = 20°C; ¢, = 800°C;

G, = S00B00-100) _ 5550 yerv ;

100-20

Gy = G, + Gy =600+ 5250 = 5850 kr/u.
[ar 8. Onpenenenre 00BEMHOTO pacxoja CMECH raza M3 Me4d U BO3AyXa MOMEIIEHHUS,
MOJTEKAIOIIETO O 30HT

Gew _ 5850
Pem 0,95

Ly = = 6160 Mm*/u.

[Iar 9. OnpenensroT pa3Mepsl 30HTa — KO3BIPhKa, KOTOPBIC 00ecevar pacueTHbIC 00bEMBI
pacxojia BO3ayxa.

[Iupuna 30uTa — KO3bIpbKa b; = 0,2+ b =02+ 0.6 =0.8 M;
Bsiier 30uTa — KO3bIpbka |, = 1,4 hory = 1,4 - 0,5=0,7 m.

MecTHbI€e 0TCOCHI OT YKPBITHS 00IMPOYHOI0, MOJIHPOBAILHOI0 U 3aTOYHOI0
o0opynoBanusi
O6aupouno — uUQOBaNbHBIE, MIOCKOUUIM(OBATbHBIE, TOYHIbHBIE, YHUBEPCATHHO —
3aTOYHbIE, 3aTOYHBIE CTAHKU 00OPYIyIOTCS NMbUIETIPUEMHUKAMU B BUJIE KOKYXOB M BOPOHOK.
HpOI/ISBO)II/ITGHBHOCTB MCCTHBIX OTCOCOB OT YKPBITHA 3aTOYHOIO , 06)II/IpOI~IHOFO n

MOJIMPOBAJILHOTO 000PY0BaHUS OMPEIEsETCs 10 opMyIie

Lyp=a-d, Mg 0
I'ne d- auamerp 3aTo4HOrO (OOIMPOYHOTO WM TMOJMPOBAIBHOTO) Kpyra, MM; a- yaeibHas
BEITMYMHA 0TCOCAa BO3/IyXa, M3/(4°MM Kpyra), MIPUHUMAEMBI 10 TaOII. ..

Ta6J'II/II_Ia .... YIenapHas BeIMYUHaA 0TCOcCa BO3ayxa a

JnameTp kpyra, MM 3Havenue a, M3/(4-MM KpyTra)
Jo 250 2
Ot 250 no 600 1,8
Bonee 600 1,6
Boiinounslii (moaupoBaiIbHbIN) 4
Matepuatblil (1OIHPOBAIBLHBIN) 6




5.  TenaoBoii pe:kxuM MoMelIeHHs.
Pacyer TemoBblIe/IeHHI B IOMEIIEHUH OT PA3JINYHbIX HCTOYHHUKOB.

B npou3BOACTBEHHBIX YCIOBUSIX CaMOYYBCTBHE pPAaOOTHUKA, a, CJEIOBATEIbHO U
IIPOU3BOIUTENIBHOCTD €0 TPY/a, B 3HAUYUTEIbHON CTEIIEHU 3aBUCAT OT CTEIIEHU BO3CHCTBUS Ha
HEro BpEAHBIX BBbIIEICHUN (B TEXHUYECKOW JIUTEPAaType YacTO Ha3bIBa€MbIE «BPEIHOCTHY).
Kaxxnp1il BUJ1 BpEIHOCTM HMMEET CBOM MCTOYHHMK M HETaTHBHO BO3JCHCTBYET Ha KOHKPETHBIN
OpraH UM CUCTEMY TKaHEH 4eJIOBEYeCKOro OpraHu3Ma.

K ocHOBHBIM rpyIimnaM BpeIHOCTEH, KaK MpaBUI0, OTHOCST

-KOHBEKTUBHOE U JIy4HCTOE TEILIO;

- BJ1ara (BOJSIHbIC TIAphl);

- ra3bl ¥ apbl BPEAHBIX XUMUYECKUX COEIMHEHUIA;

-TTBLTh.

Konsexmuenoe menno nepenaercs BO3yXy MOMEIICHUS JIOIbMH U )KUBOTHBIMH,
HarpeThIMU MOBEPXHOCTAMHU TEXHOJIOTMUYECKOTO 000PYI0BaHUS, PACIUIaBIIEHHBIM METAJJIOM U T.
1., BBI3bIBAs IIOBBIIIICHHE TEMIIEPATYPhI B paboUeii 30HE MOMEIIEHUSI IPOTUB HOPM, YTO
MPUBOJIUT K BO3PACTAHUIO HATPY3KU HA CEPACUHO-COCYTUCTYIO CUCTEMY.

Jlyuucmoe menio mocTynaer OT pacIulaBJIEHHOTO METalljla, HArpeThIX CTEHOK IeYeid,
ropsiYMX BaHH, HATPETHIX OTIMBOK U T.I1. ITHTEHCUBHOCTH TEIJIOBOTO U3JIyUY€HUSI B HEKOTOPBIX
ciydasix MoxkeT nocturats 2800 Bt/M2 u 6onee. BrizbiBaeT HarpeB He TOJIBKO KOXKH, HO U
BHYTPEHHUX TKaHEH Tela 4eJIoBeKa, ClIocOOCTBYeT 00€3BOKMBAHUIO OPTaHU3Ma, CIIEICTBHEM
KOTOPOTO SIBJIETCS TEIIOBOM yaap. KOHBEKTHUBHBIC U JIyUHUCThIE TEIUIOBLIICTICHUS B YMEPEHHBIX
KOJIMUECTBAX HE SIBISIOTCS BPEIHBIMH BblAeneHUsIMU. OHU CTaHOBSITCS TAKOBBIMU, KOTJa
CTaHOBSITCS TEIUIOM30BITKAMH U YXYAIIAIOT TEIIOOTa4y YeJI0BEUECKOT0 OpraHu3mMa.
Termnon30bITKH (TEMIOHEIOCTATKH ) OMPEIENIAIOTCS Ha OCHOBE TEINIOBOTO OanaHca MOMEIIESHUS.

Bnaza (600sHbie napwvl) mocTynaeT B BO3yX MOMEIICHHUH OT Yel0BeKa U KUBOTHBIX, OT
TEXHOJIOTHYECKHX MPOIIECCOB, CBA3aHHBIX C IPUMEHEHUEM BOJIbI UM BOJSHOTO napa. PaboTa B
YCIIOBUSX MOBBIIIEHHON BIQYKHOCTU MOXET SIBUTHCSI IPUUMHOM 3a00JI€BaHUS] pEBMAaTU3MOM.
AHaJOrMYHO MOCTYIJICHUSM TEIUIOTHI BIArOBBIJEIICHUS TAaKXKe HE ABIIAIOTCA BpeAHOCTAMU. Mu
CTaHOBSITCS BJIArou30bITKH, MOBBIIIAIOLINE BIAXXHOCTh BO3/lyXa BBILIE Mpeea,
YCTaHOBJIEHHBIMU HOpMaMU. Braron30ObITKH ONpeAensoTcs mo 0anaHcy Kak pa3HOCTh
BJIarOBBIJICJICHUH U TIOTEPh BIIary.

T'asvl u napwvl 6pedHbIX XUMUYECKUX coeOuHeHUtl TIOCTYTA0T B TPOU3BOJICTBEHHOE
MOMEIIEHUE OT TEXHOJIOTHYECKOTO 000py10BaHMs, JII0/1eH, BHYTPUIIPOU3BOACTBEHHBIX
TPAHCIIOPTHBIX CPEJICTB U KOMMYHUKALUNA. Pa3nuuHble ra3pl, mapbl 1 a3p030JI1 BPEIHBIX
XUMHYECKHUX BEIIECTB MOTYT OKa3bIBaTh BPEJHOE BO3CHCTBHE HA PAa3IMUHbIE TKAHU OpraHu3Ma
YyeJI0BEKa, BbI3bIBATh OTpaBJieHUE, 00JI€3HEHHbIE H3MEHEHUSI HEPBHOW U CEPJICYHO — COCYUCTON
CHUCTEM, CIIOCOOCTBOBATH 00PA30BAaHUIO 3JI0KAYECTBEHHBIX 00pa30BaHMii, MyTareHHbIE
BO3JECHCTBUS U TIP.

ITvinb BBIAETSIETCS B BO3/YX MPOU3BOJICTBEHHBIX MOMEIIEHUH U aTMOCdepy B pe3yibTaTe
TEXHOJIOTUYECKUX MPOLECCOB, CBA3AHHBIX C ApOoOIeHNEM, IUIH(OBKOM, MEXaHUUECKON
OUYNCTKOM MOBEPXHOCTEN OT OKAJIUHBI U T.J. 3HAUUTEIBHOE BBIIEJIEHUE NTBUIN IPOUCXOINT B
1exax NpeanpusaTuil TeKCTHIIbHOM, TOPHOPYIHOM, MeTaioo0pabaTsiBarolIeH,
JepeBo0OpadaThIBAIOIICH, 3epHOIIEpEePadaTHIBAIOIICH U IPYTUX OTPACIICH MPOMBIIIJIEHHOCTH.

[To neficTBUIO HA OPTaHU3M YeJIOBEKa PAa3IMYaloT: SAOBUTYIO MbLIb (CBUHIIOBAs, pPTYTHAS U
Tp.) ¥ HEAJIOBUTYIO (TIecHaHasi, acOecToBas U 1p.). Sl10BUTAas MBLTH BEI3BIBAET OTPABIICHUS,



HESZIOBHUTAS MBUIb TIPH JUTUTEILHOM BJIBIXaHUU MOXET BBI3BIBAThH Y YEIIOBEKA PA3IMYHBIC
JIero4HbIe 3a001eBaHMsI IO OOIIMM Ha3BaHWEM ITHEBMOKOHHO3HI (CHUIIMKO3, ac0eCTO3 U Ap.).

[Teutn, oOpasyromiyecss MPU  pa3MEIbUYCHUU TOPIOYMX MAaTEpPHANIOB, B3PBIBOOIIACHBI
BCJIC/ICTBUE OYCHb Pa3BUTOW CYMMapHON MOBEPXHOCTH IBUICBBIX YACTHI[ 1O CPABHEHHUIO C
MOBEPXHOCTHIO BEIIECTBA, M3 KOTOPOTO OHU MONy4deHbl. K TakuM MBUIIM OTHOCSATCS MYy4Has,
yroJibHas, TabayHasi, caxapHas U Jp.

TepMUH «TEIUIOBOM PEXHMM IOMECINECHUS» OOBEAMHSCT Psia (U3HUYCCKUX IPOIIECCOB,
MPOUCXOIAIINX B TOMEIICHUH WM 3JJaHUH U OTPECIISIONINX TEIVIOBYI0 0OCTaHOBKY B HeM. Ha
TEIUIOBYI0 OOCTaHOBKY BIUSIOT cCleaylomue (akTopbl: TemIepaTypa, IOJBMKHOCTh U

BJIQYKHOCTh BO3/yXa, HAJIMYME KOHBEKTUBHBIX U U3JyYarOIIUX UCTOUYHUKOB M CTOKOB TEILIA, X
pasMepsl U TeMIepaTypsl oBepxHocTell u np. Ilpu pacuere BEHTUIIALIMOHHBIX BO31yX00OMEHOB,
py BBIOOpE MPUHIUIHAIBHBIX CXEM BEHTWISLMU M MPU OINPENEICHUH CIIOCOO0B IMOAaYn —
yaaJeHusl BO3JyXa M3 IMOMEIICHUS YYHUTHIBACTCS OOJBUIMHCTBO M3 3JIEMEHTOB TEIJIOBOTO
peXuMa OMEILIECHHUS.

PaGory mo Hopmaiuzanuu mapamMeTpoB MHKPOKJIMMAaTa IIeJIeco00pa3HO HayMHATh C
aHaJM3a TeIUIoBOro OajaHca IIOMEIIEHHs, OCHOBAHHOIO Ha OIpeAeNeHUH BCeX crareil
MOCTYIJICHUS U PacxXojia TeTUIOTHI.

HpI/I COCTAaBJICHMU YPAaBHCHUSA TCILJIOBOI'O Oaanca MMOMCIICHHU YYUTBIBAOT BHYTPCHHUC U
Hapy’>KHbI€ TEIJIOBbIE HAarpy3ku. BHyTpeHHHE TEeIIOBbI€ HArpy3Kd ONPENEISIOTCS TEIIOTOM,
BBIJICTISIEMON TMPOU3BOJICTBEHHBIM OOOpPYIOBAaHUEM, HArpeTbiIMU MaTepuajaMH M OTKPBITBIMHU
BOJHBIMM MOBEPXHOCTSIMHU, INPOJYKTAMU CrOpPaHHUs, CUCTEMAaMH HMCKYCCTBEHHOI'O OCBEIICHMUS,
moapMHu. HapykHble TEIUIOBbIE HAarpy3KH COCTOAT M3 MOCTYIUIEHWW TEIUIOTHI OT COJIHEYHOU
paavanuu yepe3 OrpakJIeHUsI U CBETOBBIE IPOEMBI, MOCTYIUIEHUH WM MOTEPh TEIUIOTHI Yepe3
BHCIIHUEC U BHYTPCHHUC OIrpaKACHUA IMOMCIICHMA, ITIOTCPh TCIJIOTHI HA HArpeB MOIIaaaromero B
MNOMCIICHHUEC HAPYXHOI'0 BO3AyXa B XOJIOIIHLIﬁ nepuoa roaa Wir HOCTyHJIeHI/IfI TCIIJIOTHI B
IIOMELICHUE C HAPYKHBIM BO3YXOM B TEIUIBIM IIEPHOL.

K ocHOBHEIM MexaHU3MaM PacpoCTpaHCHUA TCIIJIOTHI B IOMECIICHHUH, KaK OBLIO
YHOOMSIHYTO BBIIIE, OTHOCSTCS KOHBEKIMA U U3itydeHue. [locTymienns TerioThl Ipyu 3TOM
MPUBOAAT K MOBBIIICHUIO TEMIIEPATYPHI B IOMEIEHUH, U TO3TOMY MX Ha3bIBAIOT
MOCTYIJIEHUAMH SIBHOU TeruoThl. Eciau noctynnenus
TEIJIOTHI B IOMEIIEHUE MPOUCXOIAT B pe3yIbTaTe MPOLECCOB UCMIAPEHUS, TO 3TO HE IPUBOJIUT K
HN3MCHCHUIO TCMIICPATYPhbI BO3/1yXad, a JIUIIb YBEIUIHUBACT €TI0 SHTAJIBLIIUIO, IOOTOMY TaKUC
MOCTYIINICHHA HAa3bIBAIOT MOCTYIIJICHUAMHA CKpBITOﬁ TCIIJIOTHI. CYMMapHI)IC TCIIOMOCTYIIIICHUA
Qoem — DTO CyMMa BCeX MOCTYIICHUH TEIJIOTHI B IOMENICHNE. AHAIOTUYIHO OTPEICIISIOTCS U
CyMMapHBI€ TEIUIONOTEPH B IIOMEIICHUH Q.-

N30bITouHOM TernoTol (unu Termnon3osiTkaMu) 4Q >0 Ha3bIBaeTCs Pa3HOCTh CyMMAapHBIX
TEIUIONOCTYIUICHUH U TEIJIONOTEPH B MOMEIIEHUU. B 3TOM ciiydae Heo0X0[uMOo OpraHu30BaTh B
MOMEIIEHUHU BO3AyX000MEH, UCTIOIB3YsI CHCTEMY BEHTHIISIIUHU, MJI CHUKECHUS YPOBHS
TEIUION30BITKOB Y MPUBECHUS TEIUIO-BIAXXHOCTHBIX TTOKa3aTellel BO3ayXa 10 HOPMHUPYEMBIX
3HAYEHUU.

Ecnu B moMenieHnn TEmmonoCcTyIIeHUsI MEHbIIE TEIUIONOTEPS, T.€. 40 <0, TO pa3HOCTh
9TUX BCJIIMYUH OMPEACIIAIOT KaK TCIIJIIOHEAOCTATKH, U 3TO IPUBOAMUT K H€O6XO)II/IMOCTI/I
HCIIOJIB30BAHUA B JAHHOM ITOMCUIICHNUN CUCTEMBI OTOIIJICHUA.



B cooTBeTCTBUM € BUIOM TEIUIONOCTYIUICHUH Pa3IuvaroT W30bITKH SBHOU A, ¥ TIOJTHOM
(s1BHOI U CKpBITON) AQ), TemnoThl. OT TEIION30bITKOB 3aBUCAT U PACUETHBIC TTapaMeTPhI
MUKPOKJIMMAaTa B IOMELIECHUH.

B GoipmmHCTBE CilydaeB MpH pacueTax TEIIOBOro 0ajlaHCca UCXOMAAT U3 TOTO, YTO B
MIOMEIIEHUH COOJII0AAETCs YCIIOBHE TEIIOBOTO paBHOBecHs. Ha OCHOBaHHMHM ATOTO MOJAraoT,
YTO Pa3HOCTb NOCTYIUIEHUN Qpocr U IOTEPD @ op TEIUIOTHI B IOMELIEHUH, OIIPEIEIISIIOIIAs
TerIon30bITKH AQ He U3MEHSIOTCs BO BpeMeHH. [Ipu 3ToM ypaBHEeHHE TEIIOBOTO OanaHca
3alMChIBAIOT B BUJIE

AQ = QHOCT - Ql‘IOT" O

TenuionocTynieHus oT JIIOJel B OKPY>KAIOLIYIO Cpely OBIBAIOT B BUJE SBHOM M CKPBITON
TEIUIOTHI. SIBHOE TEIUIO NepeJacTcs B OKpYKarolllee BO3AYIIHOE IIPOCTPAHCTBO B PE3YIbTATE
KOHBEKTUBHOT'O U JIy4HCTOrO Ter1ooOMeHa. CKphITOE TEIUIO - IPEACTABISAET COOO0M
TCIINIOCOACPIKAHUC BOAAHBIX ITApPOB, UCIIAPAIOIIUXCA C TOBCPXHOCTHU TECJIA U JICTKUX YCIIOBCKA.

KonnyectBo siBHOTO Temuia, BT, BbIe11€MOro 4e10BEKOM MOXKET ObITh PACCUUTAHO I10

dbopmye:

Qun = BuBon(25 + 1035 (35 — £, 0
rae 3, — KO3 (OUIMEHT, YIUTHIBAIOIINI HHTEHCUBHOCTD BBITIOJHSAEMOM PabOTHI U paBHBIN:
e 1,0 0ns neekoul pabomeot,
o 1,07- 0nsa pabomwi cpedneii mscecmu,
e 1,15 -0na masxcenoii pabomui;
Pox — KOO OUIMEHT, yUUTHIBAIOIINIA TEMIO3AMIUTHBIE CBOHCTBA O1EK/IbI, PABHBIA:

o 1,005 neckoti 00excowl,

e 0,65 0na obviunou,

e (.4 0ns ymennenHot 00excovl,
U, — CKOPOCTh TICPEMEIICHHS BO3/IyXa B TPOM3BOJACTBEHHOM TTOMEIICHHUH, M/C;
t,, — Temmeparypa Bo3ayxa B momerienuu, °C.

YacTo B pacueTax sIBHBIX M CKPBITBIX TETJIOMOCTYIUIEHUN OT MY>KYUH B 3aBUCUMOCTH OT
CTETCHU TSDKECTH paboT MCIONB3YIOT AaHHbIE, IPUBEICHHbBIC B TA0MUIlEe [Tab. ...
Merto.yka3zaHus 10 HOpMaTHBH. Oase]. .

B aT01i e Tabnuile TpuUBEIEHBI JaHHBIC BIArOBBIACICHUN MY>KYMH B 3aBUCUMOCTH OT
TSDKECTH BBITIONTHSAEMOU paboThl. [IpUHATO cYUTaTh, YTO )KESHIMUHBI BELACISIOT 85% , a meTr—
75% OT mpuUBEACHHSX BEJIMYMH.

Tel'lJIOHOCTyl'[J'IeHPIﬂ OT UCKYCCTBCHHOI'0 OCBCIICHUS. B pacucTax TGHJ’IOHOCTYHIIGHI/Iﬁ
OT OCBCTUTCIIBHBIX HpI/I60p0B HprIHfITO CUNUTAaTb, YTO BCA DJICKTPUUCCKAs SHCPIrus,
3aTpayrnBacMasi Ha OCBCHICHUS, ITIOJIHOCTBIO MEPEXOAUT B TCIIJIOTY. Benmuuunasl OCBCIICHHOCTHU
Ha YPOBHC pa60q1/1x MECT U BHCKTpI/I‘{CCKOI‘/JI MOIMHOCTH OCBCIICHUA OMMPECAC-JISICTCA BUAOM pa60T,
BBITIOJTHACMBIX B IIOMCIICHUU. Ecmm SJICKTPHUYCCKAas MOIMHOCTE OCBCIICHHUA NOCB, KBT, HU3BECTHA,
TO TCIUIOIMOCTYIJICHUA B IIOMCIIICHUEC an MOKHO OIIPCACIINTh KaK:

Qocs = 1000N,;, Br. 0



TeHJIOBbIIleJIeHI/Iﬂ oT 3H6KTPOHBHFaTeﬂeﬁ, HC UMCIOIUX IPUHYAUTCIBHOT'O
OXJIAXKACHHA C OTBOAOM TCIJIOTHI 3a NPCACIIbI ITIOMCUICHUA.

3JI€KTpOl[BI/IFaTeJII/I MOTYT HAXOJUTHCA B OJHOM WJIM B PA3HBIX ITOMCIICHHUAX C
IMPpUBOJUMBIM UMU B I[CflCTBPIC O60py,[[0BaHI/I€M, a HOTpe6H$IeMaSI HUMHU SHEPIrHUd MOKET
MOJIHOCTBIO MEPCXOAUTL B TCIVIOTY, HArpCBArOIIYHO BO3AYX IMTOMCIUICHU A, WJIX YaCTUIHO
pacxoa0BaTeCsa HA HAIr'PEBAHUC O6pa6aTBIBaeMOFO IMPOAYKTa, HepeKa‘IHBaCMOﬁ KHUIAKOCTH HUJIN
BO3ayXa , yaaJlsa€MOro u3 YKpbITUA MalllMHBI.

Q _ NyK3aer0,q(1_771)
3JI.J1B "

rie Ny — YCTaHOBOYHAs WJIM HOMUHAJIbHAS MOITHOCTh AJIEKTPOABUTaTENs, KBT; KBarp

= Nchn(]- - 771): KBT, ()

KO3 UIMEHT 3arpy3KHU AJIEKTPOJIBUTaTENs, PaBHBIA OTHOIICHUIO CPEeIHENH MOIIHOCTH,
nepeaaBaeMoii 000pyJOBaHUIO B TEUCHHE PACYETHOTO Yaca; Kop—

K03 pHLIMEeHTa OTHOBPEMEHHOCTH Pa0OTHI AJIEKTPOABUraTENICH; Ken= KaarpKon/
711 — KO3 GUIUEHT crpoca Ha SJIEKTPOIHEPTUI0, TPUHUMAEMBI 110 3JIEKTPOTEXHHUUYECKON YacTu
npoekra; 1 — KIIJ[ anexrpoaBuraresns pu NoJHOM 3arpy3Ke, ONpeAessieMbli 110 KaTajlory;

n1 = K.m — KII/ asexTpoasurarens npy JaHHOM 3arpy3ke; K — IOnpaBO4HbIN

KO3 (UIMENT, yIUTHIBAIOIIMMN 3arpy3Ky ABUrarenes : npu Ks,, = 0,8 snavenne K, = 1, : nipu
Kiarp < 0,8 3Hauenue Kj; MOXKHO ONpPENENUTh U3 3aBUCUMOCTEH.

Kaarp covvvvveniniiininnnn, 0,7 0,6 0,5 0,4 0,3

Ky 0,99 0,98 0,97 0,95 0,91

TenJioBbIIeIeHUsI 0T MOTOP — reHepaTOpPoB. TeruIonoCTyIIEHUs B IIOMEIIEHNE
OTPENIETISIETCS CYMMOM MOTEPh SHEPTUU B JIEKTPOJBUTATEISAX U TeHEepaTopax, KBT:

Q _ NyK3aero,q(1_7717’2)
3JI.'eH. N172

rae 1, — KII/] reneparopa nmpu 1aHHOU 3arpys3Ke.

= Nchn(]- - 771772)' ()

TenJioBbIeIeHUSI OT 000PYA0BAHUS, IPUBOIUMOTO B JCHCTBUE IEKTPOIBUTATEIISIMU,
kBT,

an.AB = NyK3aero,aKT = NchnKTnl ’ 0

rae K, — koadduiment nepexoaa TEIIOTH B MIOMEIIEHNE, YYUTHIBAIOIINN, YTO YaCTh TETUIOTHI
MOJKET OBITh YHECEHA U3 TIOMEIICHHSI C YMYIbCUEH, BOJOW WK BO3IyXoM; K. ompeaensercs Ams
KOHKPETHOT'O IMPOU3BO/ICTBA 10 HOPMAaTUBHBIM BEIOMCTBEHHbIM MaTepuanam. K. = 0,1 — 1,0
(151 HacocoB U BeHTWIsITOpoB K. = 0,1 — 0,3; 1151 TKalKuX U METAJIOPEXKYIIMX CTAaHKOB

K. =1,0).

Ilepenaya TenJoThl Yepe3 CTEHKU YKPBITHIi 30HTOB M BO31yX0BOA0B, KJ[K/4,

QHOB.BOHT = KF(tcp - tB)f O



rie K — kos(buumenT Teronepenadn KoHCTpykuun, kJx/(4-m-°C); F—
IIOIA/1h HATPETON MOBEPXHOCTH(ILIOMAIb TOBEPXHOCTH 30HTA), M2 tp Uty
TEMIIEpaTypa Cpeibl BHYTPU YKPBITUI U BO3/1yXa B nomeleHuu, °C.

TemnooTnava oT HArpeTHIX MOBEPXHOCTEH, €CIIM U3BECTHA UX TeMIepaTypa, Kx/4,

QHOB.SOHT = aF(tHOB - tB)’ ()

rae th.s — TEMIepaTypa HarpeToi moBepxHocTH, °C; @ — KOOPPHUIMEHT TEIUIOOTAAYH OT
2
MOBEPXHOCTH K BO3AYyXYy nomenieHus, kK x/(a-m™-°C).
J1J1s1 TOBEPXHOCTH CTEHKHU YKPBITHSI, 30HTA U BO3LyXOBO/Ia

a=10Vv-4,2, 0
IJIe UV — CKOPOCTh JBUKCHHSI BO3/IyXa Y HAPYKHOU MOBEPXHOCTH, M/C.

TenJionocTynjieHus1 4Yepe3 HapyKHble OIPAKICHUA .

TennonocrymieHns yepe3 HapyKHbIE OTPaKICHUsI B TEIUIBIM EPUOJ TOJa IIPOUCXOIAT 3a
CYeT TeIulonepeayu U CoaHeyHo! paauauuu. [IpubnukKeHHO TeIIONnOCTYIUIEHHUS 3a CUeT
COJIHEYHOM pajiMalliy MOXKHO OIPEAEIUTH M0 cileayomuM Gopmynam, kBT:

JUIsL OCTEKJIEHHBIX [TOBEPXHOCTEN

QC.paA.OCTeKﬂ = FOQOA010_3a O

JUTS TOKPBITHHM U OTPaXICHUN

Qc.paa.orp = OquOFpKH10_3’ ()

rne Fo u F,, - MOBEPXHOCTH OCTCKJICHUS U TEMHBIX MMOKPBITHI OTPAKICHHH, M2

Qo Y qorp - KOIMYECTBA TEIUIOTHI OT COTHEYHOW PajIMaliy, MOCTYITAIOMICH Yepe3 MOBEPXHOCTH,
3aBUCALLME OT OPUEHTALMU TOBEPXHOCTEN IO cTpaHaM cBera ¢y = 70 — 120 Br/Mm?, Gorp AL
3[IaHHI ¢ YepIAKOM PaBHO B cpeHeM 6 BT/M?, B OMeIeHHsX 6e3 Yepaaka MoCTyIUICHHS
TEIUIOTHI OT COJIHEUHOU pajinalluy 4epe3 KPOBIIIO paBHO 18 Br/m% Ap — k03 umenr,
3aBUCALLMN OT XapakTepa OcTekieHus; Ay paBHO 1,15 11 IBOMHOrO OCTEKIIEHUs B OJJHOU pame,
0,85 — 1151 o;MHAPHOTO 3arpsI3HEHHOTO cTeka, 0,6 — npu 3a0eneHHbIX OKHaX; K —
KO3(PUIIMEHT, yUYUTHIBAIOIINN TETJI03aAUIUTHBIE CBOWCTBA MOKPBITHI, YHCIEHHO PaBHBIH
K03(pPULIMEHTY Teruionepeaayn MOKPbITHSL.

TemonocTyniueHus OT COJTHEYHOHN pauallii yYUTHIBAIOTCS MPU TEMIIEPATYpPE HAPYKHOTO
Bo31yxa 6osee 10°C.

Tel'lJIOBl)l}Ie.HeHl/lﬂ OT OTKPBITHIX BOAHBIX HOBerHOCTeﬁ.

SIBHaA Temiora

QBO,EL.HBH. = (56 + 4'W)(tn013.Bo,q. - tB) F- 10_31 O



rje W- CKOpOCTh BO3/1yXa HaJl HOBEPXHOCTBIO BOJBL, M/C; tpop poy, — TEMIEPATYPA IOBEPXHOCTH
BOIbI, °C — BBIOMpAETCS U3 TAOJIUIIHI .... IPU pacyeTe MOCTYIUICHHUA BIIard B MIOMEIIEHHUE C
OTKPBITBHIX MIOBEPXHOCTEH HEKHUIISILIEH BOIbI (CMOTPUTE HUXKE); t, — TeMIiepaTypa Bo3/1yXxa B
nomenenuy, °C. F — mnomaabr moBepXHOCTH BObI, M.

Buumanue! Ilpu pacuemax s6Ho1U 1 CKpbIMOU MeNI0Mbl OM OMKPLIMbIX OOHLIX NHOBEPXHOCMEl
cedyem ucnoib308ams OaHHvle Koauvecmaa énazu - Gy, u memnepamypsbi HOBEPXHOCHU B00bL -
thos.pog, U3 PACHEMOE NOCMYNIEHUA 6]1a2U C OMKPbIMbLX NO6EPXHOCMEll HeKunsauell 600bl ( CM.

pacyemsl, npugedeHuble 8 cliedyrouiem pazoeie).

CkpbITas TEIoTa
CxpbITas TEIIoTa, MPUXOAsIias ¢ BbIACIAIONIICICS BiIarou, kBT,

QBO,E[.CKp. =1 Gy, 0
rje I — Temnora napooodpasosanus (pazoBoro npeppamenus), kJx/kr; G, — KOIMIECTBO BIIATH,
HCHapHBHIeﬁCﬂ C BAHHBI, Kr/c. 3HaueHue GB OIPCACIIICTCA U3 pacuCTa MOCTYIIJICHHUS BJIaru €
OTKPBITHIX OBEPXHOCTEN HEKUIIAIIEH BOIBI (CMOTpUTE HIXKeE pasnen 7). To ecTh, IpuHuMaeM
G, = Gyy s / 3600 , KT/c,

BenuuuHa I' MOKeET OBITh OIpejieleHa 1o GpopMye:

r =2500—2,39 ¢, 0

Ipumep odopmiieHHsI pacyeToB NMOCTYILIEHHH TEIJIOThI B IIOMeIlleHHe.
1. BrinuceIBaroTCS UCXOAHBIE JAHHEIE,
2. 3amnuch pacyeToB TCTUIOBBIICICHHM
SIBHAaA TemyoTa:

TII HcxoaHble JaHHBIC IS PACUYETOB IO PACCMATPHUBAEMON BPETHOCTH.
®opMyna U pacdeT BPeIHOCTH.

XII HcxoaHble n1aHHbBIE IUIsl pACYETOB IO pacCMaTPUBAEMOM BPEAHOCTH.
dopMyna U pacdeT BPeIHOCTH.

IlostHas TemjaoTa:

TII HcxoaHble JaHHBIE JIS pACUETOB MO PacCMaTPUBAEMON BPEIHOCTH.
@opMyna 1 pacdeT BPEIHOCTH.

XII NcxonaHble JaHHBIE U1 PACYETOB M0 PACCMATPUBAEMON BPEAHOCTH.
dopmyiia U pacyer BPEIHOCTH.

CKpbITas TENJora:

TII Hcxonnsle JaHHBIE IS PACYETOB 10 PACCMAaTPUBAEMON BPEHOCTH.
@opMyna U pacyeT BPEIHOCTH.

XII VcxonaHble JaHHBIE U1 PACYETOB M0 PACCMATPUBAEMOM BPEAHOCTH.
PopMyna 1 pacdeT BPEIHOCTH.

6. Pacuer B.]Ial"OBblI[e.]IeHl/lﬁ U BPCAHBLIX I'a30B B IIOMELICHUE.
IHocTyniienne BJIaru ¢ OTKPbITHIX NOBEPXHOCTEH HEKUIIALIEH BOABI.

KonunuectBo BJIaruy, I/ICHapHIOH_[CI\/'ICH B BO3AYX IMOMCIHICHUA C OTKPBITO pacnonomeHHoﬁ
IMMOBCPXHOCTHU HEKUITAIIEH BOJbI, KT" B 1‘-1, ONpeaACIIACTCA IO (I)OpMy.HC



__ 7,4(a+0.017v)(p,—p1)101.3F
Gennos. = Pg ) O

rae a — paKkTop CKOPOCTH JABMKEHUS OKPYIKAIOIIETO BO3AyXa MO/ BIUSHUEM IPaBUTAIIMOHHBIX
CHJI, 3aBUCSIINUNA OT TEMIEPATYPHI BOABI {4,0; 3HAUCHHE @ TIPU TEMIIEpaType Bo3ayxa ot 15 1o
30°C npuBeieHbI B TaOI. . ...

Tabmuuna...... 3HavYeHMS TapaMeTPOB, BIUSIONINX HA UCTIAPEHUE BJIAru ¢ OTKPHITON
MOBEPXHOCTH, IIPU PA3IMYHON TEeMIEpaType BOIbI

Temneparypa BoJibl, s, °C

Hapamerp 55 30 40 50 60 70 80 90 100
a 0022 | 0,022 | 0,028 | 0,033 | 0,037 | 0041 | 0046 | 0,051 | 0,060

twosao. °C | 18 28 37 45 51 58 69 82 97
pyklla | 2,33 | 424 | 737 | 1233 | 1992 | 31,1 | 47,2 | 69,9 | 1013

V — OTHOCHTEJIbHAS! CKOPOCTH JIBUKECHUS BO3/1yXa HAJl IOBEPXHOCTHIO HCIIAPEHUS, M/C; Py —
IapIUalbHOE JABJICHUE HACBIIIEHHOIO BOJISHOIO Iapa IpH 3aJaHHOW TeMIlepaType
MOBEPXHOCTHU ucnapenus, klla; p; — napuuaibHOe JaBJIeHUE BOASHBIX [1apOB B BO3yXeE
MIOMENICHUS, CBA3aHHOE C MapLUaIbHbIM JIaBICHUEM HACBIIIEHHOTO BOASHOIO Mapa Mpu JaHHOU
Temmeparype Bo3ayxa , klla; F —mmomans moBepXxHOCTH HcTiapeHus, M Py— pacyeTHoe
OapameTpuyeckoe JaBieHUE I JaHHON MecTHoCTH, Klla.

IIpn Hanuuuy repeMenInBaHusl )KUJIKOCTH B pe3epByape TEMIIEPATYPY TOBEPXHOCTH BOJIbI
{106,600, IPUHUMAIOT PABHOM CpeHEN TemmepaType BoAbl 4,9 ¢ pe3€pByape. B ciryuae oTcyTcTBUS
IIEpEMEIIMBAHUS BO/bI TEMIIEPATYPY ITOBEPXHOCTU UCIIAPEHUS IIPU IapaMeTpax BO3AyXa B
nomerniennu 1=20°C u ¢ = 70% NPUHUMAIOT IO TaOM.......ovvenennennnn.e.

KonuyecTBo Biiaru, ucnapsiomeincs ¢ HOBEpXHOCTU KUIISIIEH BOJIbI, OpDUEHTUPOBOYHO
NPUHUMAIOT paBHBIM 40 Kr/4 ¢ 1M IIOBEPXHOCTH HUCIIAPEHUSI.

IMocTyneHne BJIaru B moMenieHue 0T PpadoTAIOIINX JIIOIEii.

KonuyecTBo Biiaru, BbIICIEHHOE JIFOJbMUA PacCUUTHIBAETCA 10 GOpMyIe, Kr/c:

Gonuen. =9 "M, ()
I/ie g — KOJIMYECTBO BIIArH, BBIIEISEMOE OJTHUM YEeIIOBEKOM, KI/C, 3aBHUCAIIEE OT TSHKECTH
paboThI; N - YKCIIO JIFOACH B TOMEIICHUH.

Jlns onpenenienrs KOJIM4ecTBa BiIaru g, BbIIEISEMON OTHUM YeJIOBEKOM (MY>KUMHOW) IpH
BBITIOJTHEHUH PabOT pa3HOH TSDKECTH T10 DHEpros3arpaTaM U TeMIepaTypax BO3ayXa B
MTOMEIICHUHU HY>KHO MCIIOJIb30BaTh JaHHBIC TAOJIHIIBI [METONMYECKHUE YKa3aHus , Taou...] . s
JKEHIIUH 3HaYeHUs] He00X0AUMO YMHOXHUTH Ha 0,85.

CymMmapHble 3HAY€HHUS TEIUJIOBBIACNEHUM, TEIUIONOTeph, BIaro M — Ta30BBIICTICHUN U
JIpyrue MapMeTpbl clle[yeT CrpynmnupoBaTb B CBOAHOM Tabnuue, A7 HUCHOJIb30BaHUS B
MOCJIETYIONIEM TIPH pacueTax BO3ayxoo0MeHa (Talur....)




Ta6muma. ... CBogHas TabJIMIIa BPEIHBIX BBIJCICHUH B TTOMEIICHUHN

Tennossle Termo | Ten | Temou30br VYrnosou
06 BbIJIesieHus, Q | Hamps | JIOB TKH Braro | koaddun
MT’e Pacue KEHH | ble | (TEIUIOHEAO | BBI- UEHT ["a3zoBbIC
HoMe THBIA | SIBHOE | MOJIHOE | OCThb | IIOTE CTaTKH) JIeJIeH e Quss | BBLIETEH
MepHo | TEIlo, | Tero, | MoMe | pu Qiiss usl, G us,
mCHU Pt I BJI
. 1 roja Q Q HICHU (3,6Q%¢) G,
A, 4 yo
Br Br Br/™m® | Br Bt (xJ[x) kr/a | kJDK/Kr T/
1 2 3 4 5 6 7 8 9 10
XoJto
JTHBIN
Tern
bIN

[Tpumeuanue: B rpade 5 MPUBOIUTCS 3HAYEHUE OTHOIICHUS! M30BITKOB SIBHOTO TeIjia K 00beMy
IIOMCHICHUA-ABIISACTCA XapaKTepI/ICTI/IKOfI TGHJIOHaHpﬂ)KCHHOCTI/I IIOMCIICHHUA H HpI/IMeHﬂeTCﬂ
npyu BBIOOpPE PACUYETHBIX IapaMEeTPOB BO3AyXa B IOMENICHHH (B YAaCTHOCTH, TEMIIEPATypy
yIaJasieMOro BO3/lyXa U3 MOMEIICHU).

7. TenJioBoi M BO3XYIIHBIH 02JIAHCHI IIOMEIICHHS.

YpaBHeHHSsI TENJI0BOr0 0ajlaHCca MOMEIIeHHS.

Llenb cocraBieHUs! TEIUIOBOro OajlaHCa IOMEIIEHHSI COCTOMT B ONPENEICHHU BEIUYUHEI
TEIUION30bITKOB, HAa OCHOBE KOTOPBIX oOmpeaesiercs TpeOyeMbld Uil WX  yAaJICHUs
BO3/yXOOOMEH.

Ecom B IIOMEIICHUHN HMCIOT MECTO TCIINIOHCOOCTAaTKH, II0 HX BCIWYHHC BBIYHCIIACTCA
HEoOXoMMasi CTEINCHb IeperpeBa MPUTOYHOTO BO3/AyXa B Clydae COBMECINCHHS MPHUTOYHOM
BEHTWJISALUH C BO3YIIHBIM OTOTUICHHEM.

Eme ogna BaxHas @yHKOUS TemyioBoro OamaHca -  ONpeIeleHHue  yAeNbHBIX
TETJION30BITKOB, MPUXOAANIMXCS HAa OJUH KyOMYecKHid MeTp o0ObeMa MOMEIIeHHS, WHOTIa
Ha3bIBAEMBIX TEIUIOHATIPSHKEHHOCTBHIO.

Bo3moxHbIe BapraHThI pacyeToOB TEIJIOBOro OanaHca MPUBEACHBI HIKE.

1. Ecnu B mpOW3BOJACTBEHHOM IOMEIIEHUU TMPEIOJIaraeTcsi YCTPOMCTBO OJHOTO MPUTOKA M

OJTHOM BBITSDKKH 00111e00MEeHHO BEHTHJIALINAH, TO Oaianc
0 TIOJTHOMY TETLTy 3aIUChIBAETCS KaK
0336 + GHIH - Gyly =0; O
1O SIBHOMY TEILTY -
Q:‘I36 + Gty — CBGyty = 0; O

7€ Q6 M Q56 — M3OBITKH MOTHOTO (MHIEKC «T1») W ABHOTO (MHIEKC «s») Tera, Bt; G, u Gy —
COOTBETCTBEHHO, PACXOJ BO3/yXa MOJABAEMOr0 M YIAIAEMOr0O U3 MOMENIEHUs, Kr/u; Iy u I, —
SHTAJILIIMKM TIPUTOYHOIO MW YIANSAEMOrOo BO31yXa; Cp-yAEHbHass TEIUIOEMKOCTh BO3/lyXa B
nomentenud, kKJLx/(kr'K); t, u t, — COOTBETCTBEHHO, TEMIIEPATYPA TIPUTOYHOTO U YAATAEMOTO
BO31yxa U3 nomeuienus, °C.

2. Ecmu B nomemieHuM ¢ OOIIEOOMEHHOW BEHTWIALMEH IPEIyCMaTpUBAETCs YCTPOHCTBO

MECTHBIX OTCOCOB, TO 0aJaHC COCTaBIIAETCS HA OJUH IPUTOK U J1BE BBITSIKKH:
110 TTOJTHOMY TETLTY Qus T+ Guly — Gyly — Gyolyo = 0; 0O




0 SIBHOMY TEILTY Qs T CaGrty — CuGyty — CuGyotyo = 0; O

rae Gy, — MaccoBO€ KOJUYECTBO YAAISIEMOr0 BO3IyXa MECTHBIM OTCOCOM;

Iyo ¥ ty, COOTBETCTBEHHO — DHTAJBIIMSA M TEMIIEpATypa BO3JyXa Ha BXOJE B MECTHBIM OTCOC

(0OBIYHO mapamMeTphl BO3AyXa 00CITY:)KUBAEMOW WIIM pabodeii 30HbI TIOMEIIICHHS).

3. Ecmu B momemieHuu ¢ OOIIEOOMEHHON BEHTWISAIMEH MpPeayCMaTpPHBACTCS YCTPOHCTBO
MECTHOM BBITSKHOW U MMPUTOYHON BEHTUJISINK, TO OaJlaHC COCTABIISICTCS HA JIBA MIPUTOKA U
JIBE BBITSKKHU:
10 TIOJHOMY TEILTY Quss + Guly + Gunlyn — Gyly, — Gyolyo = 0; 0O

110 SIBHOMY TEILTY Qiiss t CuGnty + CoGuntun — CsGyty — CxGyotuo = 0; 0O
rae Gy, — MaccoBOE€ KOJUYECTBO BO3JlyXa, MOCTABJISIEMOTO MECTHOM MPUTOYHOM CHUCTEMOM
BEHTUJISLINH,
Iy ¥ ty; COOTBETCTBEHHO — OSHTANBIMS M TEMIepaTypa BO3JyXa Ha BBIXOJE W3 MECTHOMU
NPUTOYHON cHCTeMbl (OOBIYHO TMapaMeTphl BO3JyXa OOCIYyXHBaeMOW WM paboueld 30HBI
TTOMEIIICHUS ).

Ypaeuenusa mennoeoco 6Oananca ucnonwvzyrom 0aa pacuema 6030YX000MEHHOU
eeHmunAYUU, m. e. 011 onpeoenenui 3navyenun Gn u Gy, ke/u. /[na ymozo nHeodx00umo
pewiumsy cucmemy O08yX YPAGHEHUI: YPAGHEHUA MEN108020 0Oananca u YpagHeHUs
6030yUIHO20 0AIAHCA NOMEU|EHUSL.

YPaBHeHI/IH BO3QYIIHBIX 0aj1aHCOB BCHTUJIMPYEMbIX HOMemeHHﬁ.

[Ton BO3AyIIHBIM OanaHCOM MOHUMAIOT MOJAECPKAHUE PABHOBECHS MEXY MOCTYHAIOIINM
B [IOMEUIECHUE U YJAISIEMbIM U3 HETO BO3AYXOM JIJISl COXPAHEHUS MACChI TIOCIEIHETO.

Kak u mpu cocTaBieHHH TEIJIOBOr0 OajaHca BEHTUJIMPYEMBIX MOMEIICHUHN, BO3MYIIBIN
OaJlaHC pacCUYUTHIBACTCS IS CIIy4YaeB, Korja!

1. Ilpu oOumeoOMEHHOW BEHTWISLMM Ha OAMH HPUTOK MPUXOIUTCS OJIHA BBITSKKA (U
MIPUTOYHAS, U BBITSKHAS SBIISIOTCS 4aCThIO 00IIE0OMEHHOM CUCTEMBI):

G, — G, =0. 0
I'ne G, v Gy — cymmapHasi TPOM3BOIUTENBLHOCTD CHCTEM, TOJAIOIIMX U YAAISIONNX BO3IYX H3
MOMEIIEHUS], NPU YCJIOBHH, YTO MapaMeTpbl BCEX MPUTOYHBIX U BBITSKHBIX CHCTEM HMMEIOT
OJIMHAKOBbIE MapaMeTpbl. Pacxonbl Bo3ayXa BBIpaXKAIOTCA B KI/4 (KI/c), TO €CTh B €IMHHIIAX
MaccoBOT'0 pacxoja.

2. Tlpu o0meoOMeHHOW B COYCTAHWHM C MECTHOW BBITSDKHOW CHUCTEMOW BEHTHIISIIUU Ha
OJIMH TIPUTOK TIPHUXOAMUTCS JIBE€ CHUCTEMBI BBITSDKKH (TMPUTOK OT OOIIE0OMEHHOM,
BBITSDKKH — OTJICTTHHO OT 001Ie0OMEHHOW ¥ MECTHOW CHCTEM BEHTHIISIIHH )

Gy — Gy — Gy = 0. @)

3. Ilpu o0OmeoOMeHHOW B COYETAaHUH C MECTHOW BBITSHKHOW W TMPUTOYHOW CHUCTEM

BEHTWISIIIMM Ha JBA MPUTOKA MPUXOJUTCS JIB€ CUCTEMBI BBITSHKKH (B 3TOM cllydae, K

00IIeOOMEHHBIM CHUCTEMaM TMPUTOKA M BBITSHKKUA JOOABISIOTCS OTIEIBHO MECTHBIE
CHCTEMBI IPUTOYHON M BBITSDKHOW BEHTHIISIIHH):

Gy + Gy — Gy — Gy, = 0. O



Ypasuenus 6030ywinozo 6ananca ucnonwv3ylomeca co6MecmHo ¢ npuseOeHHbIMU PaHee
YpasHeHuamMu menyioeo2o0 oananca (6 cucmeme ypasHeHuii) npu pacueme 6030yX000mMeHa
00U4e00MEHNOU 6EHMUNAUUU, 0 KOMOPOM 206OPUMICA 6 CTleOYIoueM pazoene MenmoouecKux
PeKomeHOayuil.

8. PacyeT B031yx000MeHAa 1JIs1 TEMJIOT0 M XOJIOIHOTO MIEPHO/I0B ro/a.

Pacuer TpebOyemoro BO3ayxooOMEHa B IIOMEIIEHWHW TPOUZBOAMTCSI B CIEIYIOMEH
MOCJIEIOBATEILHOCTH:

1. 3aparorcs mapaMeTrpamMu MPUTOYHOIO U yJATIsIEMOT0 U3 MOMEIIEHUS BO3/1yXa;

2. PaccuuThiBatlOT 00bEM MPUTOYHOTO (YAATISEMOT0) BO3IyXa IS KAXKIOTO TIEpUOa ro1a

(Temioro, X0Ja0/IHOTO);

TpeOyemblii  BO3yX000MEH OOIICOOMEHHONW BEHTHIIIIIUU OMPEIEIIeTCS JUIsl  Tpex
MIePHOJIOB T'0J1a (XOJI0IHBIH, IEPEXOIHBIN, TETUIBIHN) TI0

-M30BITKaM SIBHOT'O U ITOJIHOTO TETLIa,

- BJIATOBBIJICIICHUSIM,

-BBIJICJICHUSIM BPEIHBIX a30B U MAPOB ( BPEIHBIM XUM.COCTUHEHUSM).

OnHO#l M3 OCHOBHBIX XapaKTEPUCTUK HM3MEHEHHUs MapaMeTpPOB BO3JyXa B IOMEIIECHUU
SIBIISICTCSl OTHOIICHHE TIOJTHOTO W30BITOYHOTO TEIUIA K BIArOBBIICIICHHSM, HA3bIBAEMOE YTIIOBBIM
Koa(duUIMeHTOM JTyya npouecca € , KJK/Kr.

Buumanue! Qo6viuno oocmamouno cocmasumsv ypaeHeHue mMenno6o20 Oananca no
AGHOW menjiome, KOMOpPOe UCHONL3YIONM RNPU paAcyemax 6030yX000MEH08 6 CyXux
nomeuienusax, m.e. npu yciosuu € > 1000 x/Dc/ke [].

Toe €¢=3,6 %‘36 = %-1 000%- 1000 - yenoeout KoIppuuyuenm, uucrenunvie
BJI 27t

3HAYCHUA KOMOPO20 NO360/1410M OUEHUMb RPOUECCbl USMEHEHUA COCMOAHUA 3030yxa.

Ho B momemeHHsX C aKTUBHBIM BJ'IaI‘OO6pa3OBaHI/IeM COCTAaBJIAKOT TAKXKEC YPAaBHCHUC
OajaHca IO ITOJHOM TCIUIOTE, B KOTOPOM YYUTBIBAIOT CKPBITYHO TCIUIOTY, IMOCTYIAOMIYHO B
MOMEIICHHUE BMCCTC C BOAAHBIMH ITapaMHu.

Pacuer mapamMeTpoB MPUTOYHOIO U YIAJISAEMOTI0 U3 MOMEIIECHUS BO31yXa

Jns momy4eHus: HaJIe)KHBIX Pe3yNIbTaTaoB HE0OXOIMMO TPaBHIIBHO BHIOPATH TEMIIEPATYPHI
IPUTOYHOTO ¢, U yjajseMoro t, Bo3ayxa, °C.
1. Temmeparypa mojaBaeMoro CUCTEMON BEHTWIALMH B TIOMELICHUE HAPYKHOT'O BO3/ayxa 0e3
00paboTKu t,, onpenenstoT no popmyne

ty = tyap + 0,001p

rae t,,, — TeMneparypa Hapy:KHOro Bosayxa, °C; Juid Temioro nepuoja roza t,,, omnpenensercs

napameTpamMu A, a s XoJoaHoro nepuoaa roga — napamerpamu b (CHull «CtpoutensHas

KJ'II/IMaTOJ'IOFI/Iﬂ»); pP— IIOJIHOC OAaBJICHUC BeHTI/I.]'ISITOpa HpI/ITO‘IHOI\/’I CHUCTEMBI BEHTUJIISAITNUH, Ha.
Jns mpenBapuTenbHOrO pacyeTa TEMIEpaTypy NPUTOYHOTO BO3AYXa MOKHO IPUHSTH:

° B XOJIOJHBINA MEpHON ty = ty or;



. B TEIUIbIM M nepexonHeld — Ha 0,5 ... 1 rpagyc Bbllle HapyXHOW TeMIepaTypbl Ui
JAHHOTO IEPHOAA IO MapaMmerpaM «A» ¢ Y4eTOM TOrO, YTO B OTH NEPHOJbl Hapy>KHBII
BO3AyX IIOJJa€TCS HENOCPEACTBEHHO B IIOMEIIEHHWE B KadecTBE IpUTOKa 0e3
JIOTIOJIHUTEIBHON TEIUIOBIAXHOCTHON OOpabOTKM M HEMHOIO I0J0TPEBAETCS TOJIBKO B
BEHTWIATOPE.

t, =typ +0,5..1°C

2. YnenbHas YHTAJIBIHUS HAPYKHOTO BO3AyXa [y,,, I0JIaBaeMOro B momernieHue 6e3 oopadboTkw,

ap»
onpexaensercs no CHull «CrpourensHas knumarosiorus». i TemIoro nepuoja rojaa mo
napameTrpaMm A, Juis XOJIOJAHOTO MEepuojia roja — OT BHJA NpPEIBapUTENbHONW 00pabOTKU
Hapy>KHOI'O BO3JlyXa (€ro HarpeBaHuW€ WIM CMEIIEHUE C BO3IyXOM BEHTHIHPYEMOIO
MTOMEITICHUS ).

3. OTHOcHTeNbHas BIAKHOCTh II0JABAEMOr0 B IOMEIIEHHE HAPYKHOTO BO3AYyXa (QPyap)
onpexaenserca no CHull «CtpoutenbHas KIUMATOIOTHS».

4. BnaroconepkaHue HapyXKHOTO BO3IyXa (y,, , 0JaBAEMOr0 B IOMeIIEHHE Oe3 00paboTKH,
onpenensercs rpadhuIecKy, UCIoib3ys |-d quarpamMmy BIaKHOTO BO3IyXa MO M3BECTHBIM 1y
U Qyap > NI BBIYMCIISAETCS aHATUTHIECKH 110 (hopmyIie

d = 0.622 ~£1_ 1000, r/kr cyxoro Bo3yxa 0

6~ Y Puac.n

rane Pg u P, — 6apoMeTpuueckoe JaB€HHE BIAXKHOTO BO3JyXa U YIPYTrOCTh HACHIIIEHHOTO
BOJSIHOTO Tapa (Tabi.... «MeToauueckue peKkoMeHaaluu. .. ), rlla;
5. Temmneparypa ynansieMoro u3 BepXHei 30HbI BO3/IyXa pacCYUTHIBAETCS MO (hopmyie

t, =t, +At, 0
rae t, — TemmepaTypa B o0ciyxuBaemon (paboueii) 3oue,°C;
At = (H — hy,) - grad t, 0

31ech H — BBICOTA TIOMEIUEHHUS, M; hy; — BBICOTa paboYel 30HbI MOMELIEHHS, M, IPHHUMAETCS
paBHOH 2M, eciii paOOTHHUKH CTOSIT B MOMENIEHUH, U 1,5M — ecim cuaar wium nexar; grad t —
BEPTUKAIbHBIA TpaJueHT Temieparypbl, K/M, nmpuHumaemblii B 3aBUCUMOCTHU OT YJEIbHON
TEIJIOHANIPSIKEHHOCTH TTOMEIIEHUS ( 0, Br/m® 1o cnenyromieir Tabnune [[Ipumeps! pereHus
3a1a4 1o Kypcy «OCHOBBI 00€CHEUEHUs MUKPOKIMMATa 3J1aHUI»METOAMUYECKUE yKa3aHHs K
KypCOBOMY NPOEKTUPOBAHUIO JJISi CTYAECHTOB, 00YyYaroLIMXCsl MO MporpaMMe OakanaBpuara o
HanpasieHuto 270800»CtpourtenscroBy», npodpmis «TemnorasocHaOxeHne M BEHTUIISALMDY/
coct. O.J[. Camapun : M-Bo oOpasoBanus u Hayku Pocc.®enepauun,®I'bOY BIIO
«Mock.roc.cTpout.yH-t».MockBa:MI'CY,2013.64c..]

VY aenbHas TEIUIOHATPSX)KEHHOCTh MTOMETIIEHUS BepTukanpHbii TpaAHEeHT TEMIIEPATYPHI
q yo, Br/m® grad t, K/m,
bonee 23,2 08-15
11,6 — 23,2 0,3-1,2
Menee 11,6 0-05

6. Temmeparypa yaansgeMoro Bo3dyxa u3 pabodeil 30HbI IpuHUMaeTcs i, = t,.




Onpenesienne TpedyeMoro Bo31yXxo00MeHa sl TEMJIOr0 U X0JI0HOT0 NeProaa roaa

[TpoBepka 3HaueHHs yrioBoro koddduimrenra &.

n
Ecin € = 3,6% > 1000 x/[>X/Kr , TO MOMENIEHHE MOXXHO OTHECTH K «CYXHM», YTO

BJI

HO3BOJISIET J€NIaTh pacyeT BO3AyX000MeHa TOJIbKO 10 SBHOMY TEILTY.

B nportuBHOM ciywae, JUIsi IOMELIEHUI C aKTUBHBIM BJIarooOpa3oBaHUEM COCTABISIOT
TaK)K€ ypaBHEHHME OajlaHCa IO IOJIHOM TEIUIOTEe, B KOTOPOM YUMUTBHIBAIOT CKPBITYIO TEIUIOTY,
IIOCTYIAOIIYIO B [IOMEIIEHUE BMECTE C BOJISHBIMHU ITapaMHu.

1. Bosnyxooomen (Gy n G, , Kr/4) 10 H30bITKAM NOJIHOTO TENJIa U BJIATH

a) Pacuer BO31myx000MeHa B ciTydae TOJIbKO 00IIEOOMEHHON BEHTH/ISIIMN B TOMEIICHUN

Gy = Gy = 26 — o 0
y T -1y (dy-dy)-1073"

b) Pacuer BO3mMyX000MEHA Ipu OOIICOOMEHHON BEHTHJISIMA W MECTHOHM BBITSDKKE (OIUH
MIPUTOK — JIBE BBITSIKKH ):

_ Q336_GM0(1M0_1H) _ GBJI_GMO(dMO_dH)lo_S.
Gy = Iy=Iy - (dy-dy)10-3 0
Gn = Gy + GMO O

c) Pacuer BO3myxooOMeHa TMpH OOIICOOMEHHOW BEHTU/ISIIMA KM MECTHOM IIPHUTOKE
(BO3IYIIHOE TYIIUPOBAHUE):

_ Q]E[I36+GMH(IMH_IH) _ GBJ‘[+GMH(dMH_dH)10_3.
Gy = I,—1I - (dy-dy)10-3 0
y 'n y T
Gy = Gy — Gy 0

d) Pacuer BO3ayXO0OOMEHa TIpH OOLICOOMEHHOW BEHTHJISILUM M MECTHBIX MPHTOKE H

BBITSDKKE.
G. = Q336 + GMH(IMH - In) - GMO(IMO - In) _
y I, — I
- GBﬂ+GMn(dMH_dn)1O_3_GMO(dMO_dn)10_3_ ()
(dy—dy)1073 ’
2. Boznyxooomen (G, u G, , Kr/4) 10 U30bITKAM SIBHOTO TeIlJIa
a) Pacuer B0o31yX000MEHa B Cllydae TOJILKO OOIIEOOMEHHOI BEHTWISILIMU B IIOMEIICHUN
Qs
Gy = Gy = — 2 0

T oc(ty=tn)’



b) Pacuer BO3mMyX000MEHA mpH OOIIEOOMEHHON BEHTHJISAILMM W MECTHOHM BBITSDKKE (OIUH
MPUTOK — JIBE BBITSIKKH ):

— Q26— CsGuo (Emo—tn),
Gy (6tn) 0

c) Pacuer Bo3myx00OMeHa TIpU OOIICOOMEHHOW BEHTHIISAIMA M MECTHOM IPHUTOKE
(BO3ayIIHOE TYIITUPOBAHHME):

G, = Qriz6+CoGun (tun—tn). O

y cs(ty—tn)

d) Pacuer BO3myxooOMeHa mpuU OOLMICOOMEHHOW BEHTWIAIMM W MECTHBIX MPUTOKE MU
BBITSDKKE:

G. = Q]E[I36+CB Gy (twn—tn) = CgGuo (Ewo—tn) ()
y cu(ty—tn) ’

I[J'ISI pacuc€Ta KOJHUYCCTBA IIPUTOYHOI'O BO3JAyXa II0 H30BITKAM SIBHOTO TeIlla JJIA

MPUBCACHHBIX CJIY4YdCB HCIIOJIB3YIOTCA TC KC (1)OpMy.]'IBI, Kak "W I aHAJIOTUYHBIX CJIy4YacB

pacyeToB MAaCCOBOT'O KOJIMYCCTBA IPUTOKA 11O IMOJIHOMY TCILTY.

3. Bozayxooomen (G, m G, , Kr/4) mo ras’oBbIM H HapooOPasHLIM BpPeIHBIM

BbI/ICJICHUAM
Bo3nyxooOMmeH B oMeleHnu, He0OXOAUMBIN JIJIs1 aCCUMIIILIMYA BPEIHBIX ra30B, IapOB U

a3po3onel71, PaCCUUTBIBACTCA C YUETOM UX MACChI, HpOpBaBIHeI\/JICﬂ N3 MECTHBIX OTCOCOB, U MAaCCHhI,

MOCTYIUBIIEH B BO3yX MOMEIICHUN U3 UCTOUHUKOB 0€3 YKPBITUNA. TOMEIICHUN U3 UCTOYHUKOB

0e3 YKpLITHﬁ. BOSJIYXOO6MCH PAaCCUUTBIBACTCA IO KAXKAOMY BUAY BPCAHBIX BCHICCTB, a4 3aTEM

npuHUMaeTcss OONbIINN U3 TPEeOyeMbIX BO31yXO0OMEHOB.

DopmMyIbl TSl ONpeesieHs] TpeOyeMoro Bo31yXx000MeHa UMEIOT BU/I;
1. Tlpu o6meoOMeHHOM BEHTUIISIIUN

Gep .
Gy = Gn - C_y_c_11 ’ ()
Py Pu

2. Tlpu oO1Ie0OMEHHON BEHTWISIIMHA C MECTHBIMU OTCOCAMU

G. = GBp_GMO(Cp3/pp3_CH/pH) . 0
y Cy/py_cn/pn ’

3. Tlpwm 00meoOMeHHOM BEHTHIISIIIAKA ¢ MECTHBIM IIPHTOKOM

G _ GBp+GMl'l(CMl'l/pM1'I_Cl'I/pl'l) . ()

y ¢y/Py—Cn/Pn

4. Tlpm oO1eoOMEHHON BEHTHIIAIIMH C MECTHBIMU OTCOCAMH U MPUTOKAMHU



G. = GBp+GMH(CMH/.DMH_Cn/pn)_GMO(Cp3/pp3_Cn/pn) O
y C¢y/Py—Cu/ P l

rae Gy u G; —COOTBETCTBEHHO, MAacCOBOE KOJIMYECTBO YJAAIIEMOrO W IPUTOYHOrO BO3jyXa
001Ie0OMeH Ol  BeHTHIISIHEH, KI/MY, Gy, — MAacCOBOE KOIMYECTBO YAQIIEMOIO BO31yXa
MECTHBIM OTCOCOM, KI/MS; Gyy - MaccoBO€ KOJIMYECTBO MPUTOYHOTO BO3/AyXa, MOCTaBISEMOIO
MECTHOH HPUTOYHOM CHCTEMOH (BO3AYIIHBIM AYIIMPOBAHUEM), kM Gy, — CyMMapHOe
KOJIMYECTBO BJIArOBBIICICHUN B IOMENICHUE, KI/4.; Gy, — CyMMapHOE BBIIEIECHHS BPEIHbBIX
BEILIECTB B NOMemIeHue, Mr/4; Q.. U Q),5 —COOTBETCTBEHHO, TOJIHOE W SBHOEC H30BITOYHOE
TeruioBbLAeNeHNe, BT (umoowvl evipazums u3zdovimounvie mennosvioenenusn 6 K/xyc, HysHCHO
nonyuennsie 3nauenus meniogvioenenuii ¢ Bm ymnoscums na 3,6); I, v I, — COOTBETCTBEHHO,
yleJabHbIe SHTAJBIUHN YyIATIEMOr0 M MPUTOYHOIO BO3AyXa OOHICOOMEHHOW BEHTHIIALIUEH,
KJK/KT cyxposn. 3 Iwp~ YA€AbHAs DHTANBIMA MPUTOYHOIO BO3AYXa, MOCTABIIIEMOIO MECTHOM
IPUTOYHON CUCTEMOH (BO3IYIIHBIM AYLIIUPOBAHUEM), KJIK/KT cyx nosn. 3 Iyo- YACIbHAS SHTAIBINA

yIaaseMOro BO31yXa MECTHBIM OTCOCOM, KIAK/KT cyxposn ; dnp U d COOTBETCTBEHHO,

y
BJIOT'OCOJACPIKAHUC IIPUTOYHOI'O U YyAAISIEMOI'O O6HICO6MCHHOﬁ BEHTHJISAIIMEH BO3yXa, F/Kr;

dyy — BIarocozepkaHue MPUTOYHOrO BO3AYXa, MOCTABIAEMOIO0 MECTHOW MPUTOYHON CHCTEMOM
(BO3YLIHBIM JyIIMPOBAHUEM), I/KT; dy, — BJIAroCOJEPKAHUE YAANAEMOIO MECTHBIM OTCOCOM
BO3/yXa, T/KT; C, — yIeJNbHAas MaccoBas TEIUIOEMKOCTh Bo3ayxa, paBHas 1,005 xJlx/(kr-K);
two - TEMIIEpaTypa BO3AyXa, YAAIIEMOro MECTHBIM oTcocoM, °C; t,, - Temmeparypa BO3Iyxa,
MTOCTaBIISIEMOTO MECTHOM TMPUTOYHOM CHCTEeMOW (BO3AYUIHBIM AymupoBaHuem), °C;
C,uCy — COOTBETCTBEHHO, OOBEMHAs KOHLECHTPALMsA BPEIHOIO BEIIECTBA (rasoB, MapoB,
adp030IIeH) B PUTOYHOM H YIAISEMOM BO3yXE, MI/M°; py 1 Py — COOTBETCTBEHHO, TIOTHOCTD
PUTOYHOTO U YAAISEMOro BO3IyXa OOIICOOMEHHON BEHTHIALMEH, KI/M°, Py - , TIIOTHOCTD
IPUTOYHOTO BO3AYyXa, IOCTaBISIEMOIO MECTHOW TNPUTOYHOM CUCTEMOH  (BO3IYILIHBIM
JIIIHPOBAHAEM), KI/M>; Py - » TNIOTHOCTD YIAISEMOTO BO3IyXa MECTHBIM OTCOCOM, KI/M°,

Brumanue! IlpouzsooumenbHocmes nPpUmoyHou cucmemsl ciedyem onpeoenams, UCHONIb3Y S
VpasHenust 8030YUIHO20 bananca (cm. popmynst 0 pacuema Koau4yecmaa npumoyHo2o 8030yxd,
npugedeHuvle 0Jisi onpedesieHusi 030YyX000MeHa No U30bIMKAM HOTHO20 Menid,).

[Tocie BBIMOTHEHHBIX pacyeToB TPeOyeMOro BO31yX000MeHa M0 PA3INYHbIM BPEIHOCTSIM,
BBIOpAaHHbBIE MACCOBBIE KOJMYECTBA NMPUTOYHOTO G (Kr/4) m ymamsemoro Gy (Kr/4) Bo3ayxa,
TEPEBOIIT B 0GBEMHBIE PACXOIBI IO IIPUTOKY H BBITSIKKE, M /d:

=3 w L=2;
Pn Py
TJI€ TUIOTHOCTD PUTOKA Py M BBITSDKKH Py Kr/M® , BBIYHCIISCTCS B 3aBHCHMOCTH OT TEMITEPATyp

MPUTOKA U BBITSHKKU, B3ATBHIX ISl TOTO TMEPUOA, JUISI KOTOPOTO OHU SIBISIOTCS HAUOOJIBIIMMU
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Tak, Kak MIOTHOCTH MPUTOYHOTO M YAANSEMOr0 BO3ayXa OOIICOOMEHHOW BEHTWIISAIHEH

HCOJHWHAKOBBI, 00BEMHBIH pacxod 1Mo NPUTOKY U BBITAKKC TAKIKEC MOKCET Pa3JIN4aThbCA.

(0OBIUHO VIS TETJIOrO epUoa) & p =

Zlanee BBIYHCIIAOTCSA (i)aKTI/I‘—IeCKI/Ie KpaTHOCTH BOS}IYXOO6MeHa OTACJIIBHO IIO IMPHUTOKY U

BBITSKKE, g1

Ly L
K== Kp =2



re V —00beM TOMELICHHS [T0 BHYTPEHHEMY 06Mepy, M°.

ITocnie pacueta 0OBEMHBIX PacXoJ0B IPUTOYHOIO M yJAISEMOro BO3/AyXa U3 MOMEIIEHHS
(Ly u Ly) cnenyeT Npou3BeCTH MPOBEPKY STHX 00BEMOB HA COOTBETCTBUE CAHUTAPHBIM HOPMaM,
T.€. HEOOXOIMMO CPaBHHMTh MX C MUHMMAIbHBIM PAacXOJ0OM HapyKHOTo Bo3myxa Lco,, M/,

KOTOprI OIMPCACIIAIOT IO BBIACICHUAM YIIJICKUCIIOIO ra3a:

Gco,
Leo, = —

CH,E[K - Cn

rae Geo, — Bbiaenenue CO; B IOMENIEHUH, I/9 (B KypCOBOM IIPOEKTE 3Ta BEIMYHWHA PaBHA
CYMMAapHOMY MOCTYIUICHUIO YTJIEKUCIIOTO raza or paboTHUKOB G, pacueT KOTOPOro mpHUBeaeH
panee B paznene «llocTymienue BpeAHbIX ra3oB B MOMeMEHUe»); Cyyye B € — COOTBETCTBEHHO
npenenbHo ponyctumas konuentpauus (IIJIK) yrimekucnmoro raza Bo BHYTPEHHEM BO3IyXe
MOMEIIEHUSI U €ro KOHIIGHTpalusi B MPUTOYHOM Bo3Ayxe (ompexaensiercs mo Tabi...), /™
[OTomnenune u BEHTWJIALHA. Yqll. Bentwiamus/ oJ
pen.B.H.Borocnosckoro.M.:Crpoitn3aar,1976.439¢.].

Tab6mx... Konnenrpanust CO;2 B IPUTOYHOM BO3AyXE

o Konnenrpanus CO», Cy
Paiion e r/m° Mr/M°
Lentp ropona (6omee 1 miH.gen) 0,75 1,473 1473
Paiion B uepte ropona 0,5 0,9821 982,1
3aropojiHas 30Ha, HeOOJIBIIINE MTOCEIKU 0,4 0,7857 785,7

Cornacio T'mruenmueckum HopmatuBam ['H 2.2.5.2100-06 "IlpemenbHO nomycTuMmble
kouneHtpanuu (IIJIK) Bpeanbix BemecTB B Bo3ayxe pabodeit 3o0uHb" u JlomonHeHHIO
N 2 x I'H 2.2.5.1313-03, TIIK yriepoga nuokcuaa (IBYOKHUCH YTJEpoJa, YTICKUCIOTO Tasa)
COCTaBIISICT:

e MakcuMalbHas pa3oBas - 27000 mr/m® (27r/v°),
e cpemnecmennas - 9000 mr/m® (9r/m°).

PaccunTaHHbIi TPeGyeMblil BO3IYX00OMEH, M>/d4 WIM KI/4, M [apaMeTpbl IIPUTOYHOTO U
yIanasieMoro Bo3jiyxa B o0cay)uBaemMoii (paboueit) 30He MOMEIIEHHUs 3aHOCSATCS B TAONHILY. ...
PacuerHbIif BO3yX000MEH B IMOMENIEHUH TP MEXaHUYECKOW BEHTHIISIIMH OMPEIEISIOT,
PYKOBOJICTBYSCH CIIEAYIOIIMMHU COOOPaKEHHUSIMH:
®  eClIU B TEIUIbIM MEePHO BO3MOXKHO MTPOBETPUBAHUE YePe3 OTKPBIThIE IPOEMBI, TO 3a
pacyeTHBIM BO3AyXOOOMEH NPUHUMAETCS OOJIBIIUA €3 BO3AYXOOOMEHOB IO
NIEPEXOHOMY H XOJIOJTHOMY TIEPHOTY;
®  eCIIU B TeIUIBbIH MEepHOJ] HEBO3MOXKHO €CTECTBEHHOE MPOBETPUBAHNE Yepe3 OKHa (110
TEXHOJIOTUYECKMM WM KOHCTPYKTHBHBIM TMpPHYMHAM), TO 3a pPacyYeTHHIN
BO3IyX000MEH NMPUHUMAETCs OOJBIINI BO31yX000MEH IO TPEM MepHOIaM.

Tabmuma.... CBoHbIE JaHHBIC MAPaMETPOB BEHTUJISIIMOHHOTO BO3/yXa W BO3JyXOOOMEHOB B
IIOMEIIEHUU




O6nen BriTsbkka n3 06cimykuBaeMoit (paboueii) 30HbI TOMEIICHUS
Pacuernsriit ITapameTpsl Bo3ayxa Pacxon Bo3nyxa
momemienns, | - i P P AYX A BOSAYX
M proa t,°C ’ d,r/kr 0, % |p, koM | M/ KI/4
kJK/Kr
1 2 3 4 5 6 7 8 9
Tenbiit
XOJIOTHBIA
[Tponomxenne TaOAULIBL. . .
BrITskka 13 BepXHel 30Hbl TOMEIECHUS
ITapameTpsl Bo3ayxa Pacxon Bo3ayxa
I 3 3
t,°C ’ d,r/kr % KI/M M /4 Kr/4
> K]_I)K/KF P, 7o P>
10 11 12 13 14 15 16
[Tponomxenue TabIUIIBL. . .
BriTskka u3 oOcinyxuBaemMoi (paboueil) 30HbI IOMEIICHUS Konungectso
[TapameTpsl Bo3yxa Pacxon Bo3gyxa HapY>KHOTO
| 3 3 BO3/1yXa B
o 1 0
t,°C T/ d,r/xr 0, % | p, Kr/M M /4 Kr/4a mpHTOKE, N
17 18 19 20 21 22 23 24
9. Onucanue NPUHSATHIX pellIeHUI MPUTOYHON U BHITSZKHOI MeXaHHYECKHX CHCTEM.

B nanHOM pazziene KypcoBOro NpoeKkTa CTYACHTY cileqyeT chopMyaupoBaTh
e BBIBOJBI 110 pe3ysIbTaTaM MPOU3BEIACHHBIX PAaCcUETOB 10 ONPENEICHUI0 TPeOyeMOoro
BO3yX000OMEHa U MapamMeTpOB MPUTOYHOIO U YAAISIEMOIo BO3/AyXa B 33JaHHOM
IIPOU3BOJCTBEHHOM ITOMEILEHUH IS OAEPKaHUsI HOPMAJIbHOTO MUKPOKINMATAa,
® [IPUHATHIEC PELIEHUS N0 OPraHU3aLMM CUCTEMBI BEHTUJISALNH.

10. Crnmucok HCNOJb30BAHHOM JUTEPATYPHI.
1. CHull  23-01-99*  «CtpoutenbHas  knuMmatonorus».M.. TVYII LT 2004
(AxtyamusupoBannas penakuus CIT 1131.13330.2012. Munperuon Poccun.2013).
2. CHuII 2.04.05.91 «OtoneHue, BEHTUIAIUS U KOHIUITMOHUpOBaHKe». [Ipuioxenue 8.
3. CHulI 41-01-2003 «OtoruieHue, BEHTHIANUS U KoHIuIMonupoarue».M.: T'YIT ITIIT,

2004. (Axryanuszuposannas penakius CIT 60.1330.2012) Munperuon Poccun.2012).
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2. O6mue TpeboBaHus K 0)POPMICHUIO OSICHUTEIBHO 3aMUCKH. . . ...........
3. O6mue npaBuiia 0HhopMIICHUS YEPTEKEN U TIIAKATOB

CHHCOK PEKOMEHTYEMOM JTUTEPATYPBL. .. vveeneeenneenneeenneeneeenneenneennenns

1. CTpykTypa padoThl.

[IpunsTa cnenyromias CTpyKTypa paOOThI:

TUTYJIBHBIN JIUCT

3ananue Ha (KypcoByIO paboTy)

AHHOTAIMA

OrnasieHue ¢ yKa3aHUEM CTPAHUI]

Beenenue

OcHOBHAas 4acTh

3aKIOuYCHHE

CHOucox UCroabp30BaHHOM JTUTEPATYPhI

[Ipunoxenus

[Ipu odopmiieHnn TekcTa pabOTHl CIEAYET YYUTHIBATh, YTO OTKPHIBACTCS
pabota TurynsubiM JiicToM ([Ipunoxkenue 1), rae ykaspiBaeTcsi OJHOE HAa3BaHUE
BEJIOMCTBa, YHUBEPCUTETA, (PaKyIbTeTa, Kadeapsl, Tema paboThl, (paMmiinu aBTopa
U PYKOBOJUTEINS, MECTO W TOj] HamucaHusa. TUTYJIbHBIA JIMCT 3amlOJIHSIETCS
CTYJICHTOM CaMOCTOATEJIbHO, 0€3 HCIPaBJICHUM W MOMAPOK, YETKUM IOYEPKOM.
[ToanuchiBaeTcsl HAyYHBIM PYKOBOJUTENEM, 3aBEIYIONIUM Kaeapol U JAeKaHOM
dakynpTeTa. OTCYTCTBHE TEpeNl 3alUTON XOTA Obl OJHOM M3 TEPEUYHCIICHHBIX
MOJIMKUCEH SIBIISIETCS OCHOBAHMEM JIJISl HE JIOMTYyCKa CTYICHTA K 3alTUTe paOOTHl.

Ha cnenyromeii crpanuiie, nomemniaercs O6nank 3ananus (I[Ipunmoxenue 2),
rae, kpome oOmied mHopMalnK, aHAJIOTHYHOM cojepxalieics Ha TUTYyIbHOM
JUCTE, TOAPOOHO ONMUCHIBACTCS 3a/IaHUE, BhIIABAEMOE CTYACHTY JIsl BHIITOJHEHUS
paboTel. B 3amaHum Takke yKasbIBaIOTCS JaTa €ro BbIJIAYd U HOMEp IpHUKa3a,
YTBEPXKJIAIOIMIETO TeMy paboThl, a TakKe YCTaHaBJIMBACTCS CPOK CAauu
3aKOHUYCHHOW paboThl. brnank 3amaHus 3amoJIHAETCS HAYYHBIM PYKOBOJUTEIIEM
npoekta. lloamuceiBaeTcsi caMuM CTYIE€HTOM, Hay4YHbIM pPYKOBOJUTEIEM U
yTBEpKJIaeTcs 3aBenytomuM kadeapoii. OTCyTCTBUE Mepel 3alluTOW XOTS Obl
OJIHOW W3 TMEPEUUCIICHHBIX TOAMUCEH SBISETCS OCHOBaHUEM Il HEJOMyCKa
CTYyJICHTA K 3aIuTe paboTHI.

AHHOTamust odopmisieTcss Ha oObIYHOM JincTe dopmata A4, 6e3 paMKw.
ITocepenune  mepBOM CTPOKM JIMCTA THIIETCS CIO0BO AHHOTarusa. TekcT
AHHOTAIMHIIHIIIETCS CO BTOPOH cTpoku. OTCTyn nmepBoii cTpoku ab3ama — 1,25.

Hanee, na mucre ¢ pamkor (Ilpunoxenue 2), momemaerca CojaeprkaHue.
CopnepkaHue TO CBOEH CYTH €CTh TOYHOE OTOOpaKEHHE CTPYKTYphl pabOThI, U



MIPEICTABIISIET COOOM COCTABJICHHBIN B TOCIEAOBATEIILHOM TOPSJIKE MEPEYCHBb BCEX
pas3aesioB pabOThl ¢ yKa3aHWEM CTPaHMI], HA KOTOPBIX COOTBETCTBYIOIIWNA pasiel
HaunHaercs. B CojaepxaHuu TPUBOIATCA BCE CTPYKTYPHBIE JJIEMEHTHI pPabOTHI,
HaunHas ¢ Beaenus. CnoBo «COJIEPKAHUME) 3anuceiBaroT B BHAE 3arojioBKa
(CHMMETPHYHO TEKCTy) MPOMHCHBIMA OyKBamH. JlOmycKaeTcs MPOMEXKYTOK JIMCTA
MEXIy Ha3BaHUEM OJJIEMEHTa pabOThl W HOMEPOM CTpPaHUIbI, HAa KOTOPOH OH
PacCIIOJIOKEH, 3aMOIHATh TOUYKaMu. Bce Ha3BaHUs CTPYKTYPHBIX 3JIEMEHTOB pabOTHI,
MEPEUYUCIIsiEMbIe B COJIEpKaHUU, JOJDKHBI KpOME COOCTBEHHO Ha3BaHUS, UMETh U
MOPSAKOBBIE HOMEpa, IPUCBOSHHBIE UM B paboTe.

BBenenne  moDKHO — coaepkaTh  OOIIYyH0  TOCTAaHOBKY  IPOOJIEMBI,
o0s13aTeNIbHBIA 0030p MCIOJIb30BAHHOW JUTEpaTypbhl U HMCTOYHUKOB. BBeneHue B
paboTy €CTh OJWH M3 Ba)XHEWIIUX pazaesioB padborel. meHHo Bo Baenenuu
onpenensaoTca U (HopMyIUPYIOTCS Takue OOs3aTeNbHbIE AJEMEHTHI padOThI, Kak
«O0BeKT ucciegoBanus», «lIpeqmer uccnenoBanus», «Llenb padoTe» U «3amauny,
MOCTaBJICHHbIE B PabOTe Jisi JAOCTHXKEHUSI MOCTABJICHHOW 1ETU. DTHU 3JIEMEHTHI,
chopMyJIMpOBaHHBIE CTYJCHTOM BO BBeIeHHMH, TIOJHOCTBIO  OIPEIACISIOT
HJIC0JIOTHYECKOE CTPOSHUE PabOThI, MMPOXOIAT «KPACHOM HUTHIO» Uepe3 BCIO padoTy
U B IOJIHOM MEpe HAXOAT CBOE OTpaK€HHE B 3aKIIOUCHHH, T/I€ OHU JIOJDKHBI OBITh
OCBEIIEHBI C TOUKHU 3PEHUSI MOJYYEHHBIX PE3yJIbTaTOB.

B ocHOBHOI 4acTu HEMOCPEICTBEHHO packpbiBaeTcs mpoodiema. [Ipu stom
BAXXHO HE TOJIKO MPOJAEMOHCTPUPOBATH CYIIECTBO BOIpPOCa, HO W OTPa3UTh
OCOOEHHOCTH TPAKTOBOK Pa3JIMUHBIX aBTOPOB.

3aKIIIOYCHUE COACPIKUT BBIBOJIBI, UTOTH KYpCOBOM pabOTHI, T MOOIIPSIETCS
CaMOCTOSITEILHOCTh CY>XJACHUM U OIIEHOK.

IlepedyeHp HCTIONB30BAHHOM JIUTEpPATyphl CileAyeT o(opMIIATh B BHUIC
OoubmorpaduuecKoro Crmcka.

HeBoreniire B OCHOBHOM TEKCT MaTepualibl IPUBOJISATCS B KOHIIE paOOThI B
BUJIC MPUIIOKEHUN. ITO MOTYT OBITh pacueThl, WIUTFOCTPAIUU, TaOIUIbI, TpaduKu
u T.1. [lpunoxenus nymepyrorcs. Kaxnoe npuioxkeHue NOHKHO HAYMHATHCS C
HOBOM CTpaHMWIIbl, B MPABOM BEpPXHEM yIiIy UMeTh Haanuch "llpunoxenue" c
yKa3aHUEM TOPSAKOBOTO HOMEpa M  3arojOBOK IOCEPEAMHE CTPAHMIIBI.
PacnionararoTcsi NpUJIOKEHUS B MOPSIAKE MOSBJICHUS CChLJIOK HA HUX B TEKCTE.

Texcr pabGoThl ciemyeT wu3mMaraTh CTPOTHM O(MUIUAIBHBIM SI3IKOM, HE
JIOTyCKasi peKJIaMHON PUTOPUKHU WJTU XYI0KECTBEHHBIX 00OPOTOB U CPaBHEHU .

2. O0mue TpedGoBaHUsA K 0OPMJICHHUIO NMOSICHUTEIbHO 3aNIMCKH.

PaboTa neyaTtaeTcsi Ha KOMIBIOTEPE C OJJTHON CTOPOHBI JTUCTOB hopmaTa A4.
JlomyckaeTcsi HCMOJb30BaTh JIOOOM TEKCTOBBIA  PENAKTOp, IMO3BOJISIOIINAN
Oo(pOpMHUTH KOHEUHBIM MEYaTHBIM JOKYMEHT B COOTBETCTBHUHM C TpPeOOBaHUSIMHU,



W3JI0KCHHBIMA B HACTOAIMMX MeToanuecknx ykaszanwsx. [Ipu mcmoib3oBaHUM
TekctoBoro peaakropa Word tekct padoTsl HabupaeTcs: KypcuBoM mipudra GOST
type A. Kerenb 14 uepe3 1,5 untepBania. OTcTyn nepBoi cTpoku ad3ana — 1,25.

IlepBas cTpanuna cogepxanus neuaraercs Ha onanke ([Ipunoxenue 3). Bee
OCTAJIbHBIE CTpaHMIBI padoThl mnedararoTcs Ha Omanke (IIpunmoxenune 4).
AHHOTAaIMA ¥ TPUIIOKEHUS TIeUaTal0TCsl Ha OOBIYHBIX JTUCTaxX opmarta A4.

3aroyioBKM  CTPYKTYPHBIX dYacTedl paboTwl (comep:kaHWE, aHHOTAIIWSA,
BBEJCHUE, HA3BAHUSA pAaA3/CIIOB, 3aKIIOYEHHs W BBIBOABL, A TAaKXKE CIUCOK
UCIIOJIb3YEMON JIMTEPATYpPHI), 1€YATAIOT 3arJIaBHBIMU OYKBAMM JKUPHBIM IIPU(PTOM
IIOCEPEINHE NIEPBOM CTPOKHU JIMCTA C HOBOM CTPAHMIIBI.

3aroy0oBKM MOJpa3fesioB NE€YaTaOTCA CTPOYHBIMU OYKBaMH (KpoMeE MEpBOil
3arjaaBHON) >KUPHBIM IIPUPTOM NOCEpeuHE CTpaHUlbl. TOUKY B KOHIIE 3aroj0BKa
HE CTaBAT. EciM 3arojoBOK COCTOUT W3 JBYX WM 0oJjiee NPEeNsIOKEHHM, UX
pa3aesOT TOUKOM.

OtcTyn MeXay 3aroJIOBKOM IOJpa3iesia U TEKCTOM JOJDKEH COCTABJIATH J1BA
WHTEpBaa.

Hymepanusi crpanun B TekcTe paOOThl cMellaHHas — ckBo3Has. Homep
TEKyIlIeW CTpaHMIIbl CTAaBUTCS 0€3 TOYKM B HWYKHEM IPaBOM Yyriy OlaHKa B MoJie
«JImery.

[lepBbIM JCTOM paboTHl cuuTaeTca TUTYJIbHBIN JIUCT. BTOpBIM JHCTOM —
3aganue. Tperbum — AHHOTanms. Bce 3T JUCTBI BKIIOYAETCS B OOIIYIO
HyMEpalun, HO HOMEp JUCTa Ha HUX HE CTaBUTCHL.

B mekcme ne oonyckaemcs:

- NPUMEHATH JUIsl OJHOTO M TOTO € MOHATHUS pa3IMYHble Hay4HO-
TEXHUYECKHUE TEPMHHBI, OJIM3KUE MO CMBICTY, a TaK K€ WHOCTPAaHHBIE CIIOBa U
TEPMHHBI IPY HAIUYUH PABHO3HAYHBIX CJIOB U TEPMUHOB B PYCCKOM SI3BIKE;

- COKpammaTth 0003HaYeHNUS (PU3UYECKUX BEJIMYMH, €CIIM OHH HCIIOIb3YIOTCS
6e3 nudp, 3a UCKIIIOUEHUEM €IUHUI] (PU3NIECKUX BEJIMUYMH B 3arojoBKax TabuIl,
dopmynax (I'OCT 8.417);

- TNpUMEHEHHWE B OJHOM JOKYMEHTE pa3HbIX CHUCTEM 0003HAYEHMS
¢usznyeckux BenuuuH. EnuHuna ¢Gu3nyeckoil BeNMMYMHBI OJHOTO MapaMmeTpa
JIOJDKHA OBITH ITOCTOSTHHOM BO BceM TekcTe (Jinbo Be3zae ab, mubo Besae Hir);

- COKpalleHHsl CJOB, KpPOME YCTaHOBJEHHBIX MpaBWJIAMU PYCCKOM
optdorpaduu (I'OCT 2.316), a Takke B JaHHOM JIOKYMEHTE;

- WCTONB30BaTh B TEKCT€ MAaTEMaTHYEeCKH 3HaK MHHYC (—) Tmepen
OTPHUIATETFHBIMA BEITMYMHAMH, 32 HCKIIOUYeHHEeM (GOopMys, TaOJIHUIl W PUCYHKOB
(CJI0BO «MHHYC» CIIEYET IMUCATh PONUCHIO);



- IpUMEHSTH 3HaK «Dy» miia 0003HaueHus AuaMeTpa (ClIeayeT MUcaTh CIIOBO
«JIMaMETP» MPOMUCHIO);

- ynorpe6ienue 3HakoB <,>,=Ne, %, 1 T.1. 6€3 YUCIOBBIX 3HAYCHUI;

- ucnionb3zoBanue ['OCT u T.1. 6€3 perucTpallnoOHHOr0 HOMeEpa.

Dopmyavl u ypasHeHus

B ¢opmynax B kadecTBe CHMBOJIOB CJEIyeT MNPUMEHSATh O00O3HAUCHUS,
YCTAHOBJICHHBIE COOTBETCTBYIOIIMMM T'OCYJapCTBEHHBIMU CTaHaapTamu. Pacuér
no Qopmynam Bea€rcs B OCHOBHBIX E€IMHHMIIAX HM3MEpEeHHs, (HOPMYIbI
3aMKMCHIBAIOTCS CIEAYIOIIMM O00pa3oM: cHavalla 3amuchiBaeTcss ¢opMmyrna B
OyKBEeHHOM OO0O3HAaYEHUH, MOCJIE 3HaKa pAaBEHCTBA BMECTO KaXJOH OYKBBI
IOJCTABJISACTCS €€ YNCIEHHOE 3HaUEHNE B OCHOBHOM CUCTEME €IMHUILL U3MEPECHUS,
3aT€EM CTaBUTCSA 3HAK pPABEHCTBA M 3alMCBIBAECTCA KOHEYHBIM peE3ysnbTaT C
enuHulel u3MmepeHusa. [losCHEHHs CHUMBOJIOB M YHCIOBBIX KO3(DPUIMEHTOB,
BXOJSIIUX B (OpMyJy, €CIM OHM HE MOACHEHBI paHee B TEKCTE, JOJIKHBI OBITh
NPUBEAEHBl HEMOCPEACTBEHHO MOoj (opMynol. [losicHeHus KaXIoro cHUMBOJA
ClieayeT AaBaTh C HOBOW CTPOKU B TOW IOCJIENOBATEIIBHOCTH, B KOTOPON CUMBOJIBI
npuBesieHbl B popmyie. [lepBast cTpoka NOSICHEHUS 10J)KHA HAYMHATBCS CO CJIOBA
«rae» 6e3 nBoerouus nociue Hero. Hampumep,

3
[TnoTHOCTB KaXkoro oOpasiia r, KI/M~ , BBIYUCIAIOT 10 hopmyJie

rje m - Macca o0pasiia, Kr;
V - 06beM obpasia, M°.

@opMyJibl, CIEAYOIIME OJHA 3a APYIOM M HE pa3lelIEHHbIE TEKCTOM,
PAa3IEISIIOT 3aIATOM.

Ecnu ypaBHeHue He ymemiaeTcss B OAHY CTPOKY, OHO JIOJDKHO OBIThH
MEPEHECEHO TOCJIe 3HaKa paBEHCTBA (=), WIM MOCJE 3HaKa IUIoc (+), WK mocie
JPYTUX MaTeMaTHYECKUX 3HAKOB C WX 00s3aTEIbHBIM TMOBTOPEHHUEM B HOBOM
CTpPOKE.

dopMyna HymepyeTcs, €ClM Jajnee Mo TEeKCTy oHa OyneTr BocTpeOoBaHa.
dopMysibl  HYMEPYIOTCS TIOPSAIKOBOM HyMepaluel B Tpenenax Bcell paboThl
apaOckumu 1udpaMd B KPYIJIBIX CKOOKax B KpailHEM MPaBOM TOJIOKCHHUH
Harpotus Ghopmyssl. Dopmynel HyMEpYyIOT B Tipenenax paszaena. Homep ¢popmybt
CKJIaJbIBACTCSl U3 HOMEpA pazfena U MOPSIAKOBOrO HOMepa (opMylbl B pasfede,
MEXy KOTOPBIMH CTaBUTCS Touka. Homep (opMynbl muiieTcss y mpaBoro kpas



CTPOKH, B KOTOPOM HamucaHa AaHHas Qopmyia, B Kpyribix ckoOkax. Hampumep:
(4.1) — nepBast popmya 4ETBEPTOIrO pasjea.

@®opMyIbl, TIOMEIIaeMble B MPUIIOKEHUSX, JOJKHBI HYMEPOBAThCS
OT/CNIbHOM HyMepamuei, apabckoii Hymepalded B TIpeaeiax Kaxaoro
MPWIOKEHUS ¢ 10OaBICHUEM TMepes] KKI0W mudpoil 0003HAYCHUS TTPHIIOKCHUSI.
Hanpumep, popmyna (A.1).

CchUIKM B TEKCT€ Ha TOPSIKOBBIE HOMepa (GOpMys MarOT B CKOOKax.
Hanpuwmep, B popmyne (1.3).

BnuceiBanne oT pyku oaHON OyKBbI B HamedaTaHHyio (opmyly He
nomyckaetcsi! B aToM ciyyae Bcs popMylia MUIMIETCS OT PYKH.

VYpaBueHus u GopMyJibl ClIeAyeT BBIICIATh U3 TEKCTa B OTIACIBHYIO CTPOKY.
Brliie 1 HUOKE Kaxaoi (GopMysibl WM yPaBHEHHS JOHKHO OBITh OCTABIICHO HE
MEHee OJIHOM CBOOOTHOM CTPOKHU.

Tabauuybt

Hudposoit MmaTepuasl peKOMEHAYeTCs MOMEaTh B padoTe B BUAE TaOIHII.
TaOnuupl OpUMEHSIOT JUIs Jy4lled HarjdsgHOCTH M yA00CTBa CpaBHEHUS
nokazateneid. Ha Bce TaOaMibl JOKyMEHTa JTOJKHBI OBITh NPUBEACHBI CCHUIKU B
TEKCTE, IPHU CCBUIKE CJIOBO «TabJiMIa» C YyKa3aHMeM €€ HoMepa MHUUIYT
MOJIHOCTBIO.

Texkcr TabnuIbl JomycKaeTcss Habuparth mpudToM Menee 14 pt, Ho He MeHee
10 pt. B npeaemnax omHOM TaOIUIIBEI TEKCT HaOMpaeTcs MPUQPTOM OHOTO pa3Mepa.

Tabnuua MoXXeT UMeTh 3aroioBok. Eciam Tabnuna uMmeeT 3arojioBoK, TO OH
IUIIETCS HaJa TeJIOM TaOJMLbl ¢ BhIpaBHMBaHUWEM MO 1eHTpy. Hax 3aronoBkom
TabMUIBl (2 MpU €ro OTCYTCTBUM — HEMOCPEICTBEHHO HaJ| TEJIOM TaOJIMIIbI), B
IpaBOM 4acTU CTPOKW IUIIETCs cioBO «Tabmuna» ¢ ykazaHuem ee Homepa. Bee
TaOMUIBL, 3a UCKIOYeHHeM Tabmuin IlpunoxeHus, cleayeT HyMepoBaTh
apabckumu nudppamu. Homep Tabnuibl COCTOMT M3 HOMEpa pasiena Hu
MOPSIIKOBOTO HOMEpa TaONMIIbl B Mpeaenax JAHHOTO pa3fena, MexAy KOTOPbIMU
ctaBuTcsl Touka. Hanpumep: Tabnuna 2.4 — yeTBepras Tabiivila BTOPOTro pasjea.

Tabnuiia MOXeT comepx aTh TOJOBKY W OOKOBUK. ['0loBKa M OOKOBHK
TaOJMUIBl JOJDKHBI OBITH OTHEJEHbl JIMHUEH OT OCTaJbHOW YacTU TaOJMUIBL.
TaOnmuipl cneBa, crnpaBa U CHU3Y, Kak MPABUJIO, OTPAaHUYMBAIOT JIMHUSMHU.
MunmnmainbHas BbICOTa CTPOKU 8 MM, MaKCUMaJlbHAasl HE PerJaMeHTHPYETCS.



3aronoeku
Monoeka
rpac
Tabnuypbl
Mopaz3aro-
noeku rpac
Crpoku
\ v P » /
BokoBuk { AnA Mpadbbl (KONOHKK)
3aronoBKOB)

JUi cokpallleHus TEKCTa 3aroJIOBKOB M IOA3arojoBKOB Ipad OTIEIbHbIE
MOHATHUS 3aMEHSIOT OyKBEHHBIMU 0003HaUeHHSAMH, ycTaHOBiIeHHbIMH ['OCT
2.321, uam npyruMu 0003HAUYECHUSIMH, €CJIM OHU IOSICHEHBI B TEKCTE, HAPUMED,
D — nuametp, h — BbICOTA.

Eciu B KoOHUE cTpaHuLbl Tabauua mpepeiBaeTcs, €€ MPOJ0JIKEHUE
HNOMEIIAIOT Ha cleayrouleil ctpanuue. B atom ciydae, B mepBoit yacTu TaOIMIIbI,
B MIEPBOM CTPOKE HMKE T'OJIOBKU TaOJMUIBI, CKBO3HOW HyMmepalueld HyMepyrTCs
cTonOubl Tabmumbl. Bece mpopomkeHust 3TOM TaOiMIbl Ha JAPYTUX CTpPaHMUIIAX
HAYMHAIOTCA C TaKOM K€ CTPOKON CO CKBO3HOW HyMepaiueil ctononoB. CioBo
«Tabmuna», e€ HOMEp M HAMMEHOBAaHUE YKA3bIBAalOT HAJ MEPBOM YaCThIO
TaONUIBL, HAJ APYTMMHU YacTsMU numyT ciioBa «lIpomomkeHune TaOauIbD ¢
ykazaHueM Homepa TaOiuubl. Ilpu mepeHoce uyacTu TaOiaMIBI Ha Ty K€ WIU
ApyTryue CTpPaHMLbl Ha3BaHUE TAOJIMUIIBI MOMEIIAIOT TOJBKO HaJ MEPBOM YaCThIO
TaOJIHIIBI.

[Tycroe okHO B Ta0nMile HE OCTaBISETCs, CTABUTCS Mpodepk. JlecaTuunbie
YuCia, OTHOCSIIMECS K OJHOMY IIOKa3aTeno, JOJDKHbI HMETh OJIMHAKOBOE
KoJauuecTBO 1u(p mnocie 3ansaTod. YuciaoBwsle 3HaueHus B rpadax TaOIMIbI
JOJDKHBI TPOCTABJIATBCA TakK, YTOOBI pa3psalbl 4ducen BO Bced rpade Obuin
PacIoIOKEHBI OJAH MO APYTUM, €CJIM OHU OTHOCSITCSI K OTHOMY MOKa3aTeJio.

[Ipu cchlTke Ha COOTBETCTBYIOLIYIO TaOJIMIly CJIOBO «TaONMUI@» MHILETCS
MOJIHOCTBI0, HATIPUMED, «...PUBENICHBI B TabUIIE 3.2%.

Odhopmnenue ccoliok.

CymectByetiBa croco6a opopMiieHHs CChUIOK:CHOCKUU npumedanus. OHu,
B CBOIO oOYepeab, MOTYT OBITb nOOCmpouHbiMu (pacmojlaraThCs Ha KaKIou
CTpaHUIIE) WIM KoHyesvimu (pacmoyiaraTbCsi B KOHIIE TJaBbl). JlomycTumo
NPUMEHEHUE PA3JIMYHBIX BHUAOB HyMmepanuu ccbulok. OHa MoXeT ObITh: 1)
CIUTONTHOM (CCBHIIIKA 0003HAYAIOTCS MOPSAKOBEIMU HOMEPAMH BHE 3aBUCHMOCTH OT
HOMEpa CTPaHUILbl) WIH 2) TPEPHIBUCTON (HyMepalusi HauMHAeTCs Ha KaxKIou



ctpanuie ¢ HoMmepa 1). KoHueBsle ccbuiku Beerga cruiomnbie. Hymepanus ccbuiok
Ka)KJI0M IJ1aBbl HAYMHAETCS ¢ HOMepa 1.

Cﬂedyem umembsv 6 6u0y 6 CNnuckKe ucnoJjlb306aHHbBIX UCNMOYHUKOB U
Jaumepamypovl mMo2ynt ChoAms noJjabKo me M3OCZHM}Z, HA Komopwvle asmop pa60mbl
CCblalAICA 6 MeKcnie.

CchUIKM Ha HICTOYHUKH B TeKCTe oopMIIstoTes o oopasity [5, ¢.18], rae 5-
HOMEpP HCTOYHHMKA B CIHCKE, 21 — HOMEp CTpaHMIbl MCTOYHHKA, HAa KOTOPYIO
nenaercs ccbuika. [Ipy mUTMpOBaHMM TEKCT NMOMEMIAETCS B KaBBIUKH, a IOCIIE
OKOHYAHHMsI IUTAThI JAETCs CChUIKA HA HCTOYHMK C yKa3aHWeM cTpaHuibl. Hepeako
PEKOMEH/IaTENbHbIE CCBUIKM OOBEIUHSIOT C IOJCTPOYHBIMU INPUMEUYAHUSIMHU.
Ccpuiku B popMe NMpUMEYaHUN JOMyCKaroTcsl He Bcerga. Mx opopMisioT B TOM
ClIy4yae, €CIM MMEETCS BAXKHBIM WJIM MHTEPECHBIM JIOMOJIHUTEIBHBIA MaTepuall,
KOTOPBIM HEMOCPEACTBEHHO CBSA3aH C TEMOH, HO YCIOXKHSIET ITOHHMAaHUE
MPOYUTAHHOTO, 3arpOMOXAAET pyKonuch. IIpuMedaHus MNpPUBOIATCS BHU3Y
CTpaHHUIIbI O] YEPTOU.

Cnucok ucnoJib308aHHbIX UCHOUYHUKOG U JIUMepamypbl

Cnucok MCHOIB30BaHHBIX MCTOYHUKOB M JINTEPATYphl MPECTaBIsET cOO0M
MOCJIEIOBATEIHLHOE MEPEUUCIICHIE BCEX MAaTEPHAIOB, KOTOPbIE ObUIA HU3yUYEHBI TIPH
HaIMCaHUU PabOThI, U Ha KOTOPHIC B HUX UMEIOTCS CCHUIKH.

HcrourrkaMu Ha3bIBAIOTCS TICYATHBIC M PYKOTTUCHBIC MaTepHaiIbl, KOTOPHIC
HEIMOCPEJICTBEHHO aHAJIM3UPYIOTCS B JAaHHOW paboTe, SIBISIOTCS IMEPBUYHBIMU
MaTepHaaMH ISl HCClIeJoOBaHusA. B cocTaB omyOJMKOBAaHHBIX HCTOYHUKOB MOTYT
OBITh BKJIFOUEHBI 3aKOHOJIaTEeIIbHBIE 1 HOPMATUBHBIE IOKYMEHTHI. DTU JTOKYMEHTHI
JIOJDKHBI CUCTEMAaTHU3UPOBATHCS MO 3HAYMMOCTH, & BHYTPH Ka)XJOW BBIJIEICHHON
TPyl TOKYMEHTOB - 10 XPOHOJIOTHH.

JIuTepatypoii Ha3bIBAIOTCA MEYATHBIE U AJIEKTPOHHBIE U3/IaHUS, B KOTOPBIX
MIPOBENICH aHAJIN3 HCTOYHUKOB, (DaKTOB, siBICHUM. K muTepaType OTHOCATCS KHUTH,
OpOUIIOpHI, CTATbU U3 MEPUOUYECKUX U3JIaHUI (KypHAJIOB, ra3eT, OroJuieTeHEl),
HAyYHO-TIOMYJISIPHBIC ¥ JIMTEPATYPHO-XYI0KECTBEHHBIC PAOOThI, M3 KOTOPBIX
aBTOp TOYEPIHYJ HAy4yHbIE KOHIEMIIUU, XaPAKTEPUCTHUKUA U OIEHKH COOBITH,
SIBJICHUI, BBIBOJIbI UCCJICAOBAHUI 11O OTIPEICTIEHHBIM TEMaM.

OnpenenuTh, Kakue W3  HCIOJIB30BAHHBIX JOKYMEHTOB  SIBIISIFOTCS
HMCTOYHUKAMHU, a KaKWe JTUTEPATyPOM, TOJKEH caM CTYJICHT.

Ilpunoscenusn




[Ipunoxenus K paboTe pa3MEAIOTCS IOCJI€ CHUCKAa MCHOJb3YEMbIX
UCTOYHUKOB. Kaxk1oe NpuiokeHrne HauMHAKT ¢ HOBOM cTpaHuLbl. [Ipuimoxenusm
JAI0T 3aroJIOBKM, KOTOpBIE IE€YaTalOTCsl B BEPXHEH YacTH CTPAaHMIBI CTPOYHBIMU
OykBamM, KpoMe TIepBoil, 3aryaBHOH. llocepeannHe cTpok, HajJ 3arojlOBKOM
NpWIOKEHUsT nuiercs cioBo «lIpunokeHne» MW ero MOpsSAKOBBIM OyKBEHHBIN
HOMED.

[IpunoxkeHus nomyckaercs mucaTth Ha OOBIYHBIX JHcTa Qopmarta A4, 6e3
Kakux-mu0o paMoK u mrTamnoB. llpu HeEoOXOIMMOCTH, TEKCT KaXKIIOro
OPUJIOKEHUST  MOXET ObITh IOAENEH Ha  paszlensl U MOJpPa3ledbl,
IIPOHYMEPOBAaHHBIE B IIpeJenax KaxKI0T0 IPUIOKECHUS.

Kak mnpaBuino, B NPWIOKEHUAX MPUBOMATCA TPOMO3JKHUE TaOJIMIIBI,
HEOOXOJUMbIE JJIsi TMPOBOJUMOTO aHAINW3a, TEPBUYHBIE TEXHOJIOTUYECKUE
JIOKYMEHTBI U CTAaTUCTUYECKUE JAHHBIE.

3. O01mme npaBuia opopMJIeHHS YepPTeKel U IJIAKATOB

['padrueckast 4acTh KypCOBBIX MPOEKTOB BBHIMOJHAETCS, KaK MpPaBWIO, Ha
muctax Oymarum (opmara Al. Ilpu HEOOXOIUMOCTH HUCIIOIB30BAHUS MEHBIINUX
dbopmatoB (A2, A3, A4) onu koMmnoHyroTcs Ha gucte popmara Al. Jlomyckaercs
UCIIOJIb30BaHue JUCTOB Oymaru 6ombiux ¢popmatoB o ['OCT 2.301.

['padrueckast 4acTh BBHIMOIHIETCS OJTHUM U3 CIETYIONINX METOJIOB:

1) xapaHamom;

2) 4epHO TYIIBIO;

3) ¢ WCIONB30BAaHWEM TEYATAIONIMX W TpadUuecKuX YCTPOMCTB BBIBOJA
OBM (mpuntepos, miottepos) o 'OCT 2.004.

3ampeniaeTcss coueTaHue B Mpeaeaax OJHOTO MPOEKTA Pa3IMYHbIX METOAOB

o(OpMIICHUS JTUCTOB.

[TpenmouTUTENBHBIM SBISETCS BBIMOJHEHHWE TPa@UUeCKOW YacTH YEPHBIM
BeTOM. J[7151 OT/IebHBIX BUAOB TpadUUIeCcCKX MAaTepUaIoB (UarpaMmbl, PUCYHKH
U T. I.) JIOIYCKAeTCA BBIIIOJHEHUE 3JIEMEHTOB B LIBETE€ C LEJIbIO IMOBBIIICHUS
HaTJISAHOCTH U JIyUIIEero pa3IndeHus AeTaseil.

Bce ueprexu u miakaThl, BXOJSIIME B COCTaB MPOEKTA, JOJKHBI COOTBET-
ctBoBaTh TpeboBanusm ECK/I.

[Tone uyeprexa (ruakaTa) OrpaHMUYMBAIOT paMKoOil (pucyHOK 1); Ha nucTte
BhITIONTHsIeTCST ocHOBHas Haanuck nmo ['OCT 2.104 u rpada ¢ obo3HaueHHEM
JOKYMEHTa, MOBEPHYTHIM Ha 180°.
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[Ipumep 3amonHEHUsT OCHOBHOM HAJINKCHU IIPEACTABICH B IMPUIIOKEHUU 5.
JIuctel rpaduyueckoi yacTu TOJKHBI BhINONHATHCS auHusAMU o I'OCT 2.303, Bce
HajnucH - yeptexkubiM mpudTom o 'OCT 2.304. Ha nucrax, nmpeacTaBisONINX
pE3yNbTaThl HAYYHBIX HCCIIEJOBAaHUH, IPU UCIIONB30BaHuU Uil opopmiennss OBM
JIOMyCKaeTCs, MOMUMO YePTEKHOI0, UCIOjb30BaTh mpudter Times New Roman,
Arial, GOST type B. IIpu 3ToM Ha BCEX JIMCTAX JIOJKCH OBITh HCITOJIb30BaH TOJIBKO
OJIMH THTI mpudTa.
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Hpuioxenne 1
MHUHUCTEPCTBO OBPA3OBAHUSA, HAYKHU U MOJIOJAE KU

PECITYBJIMKHU KPBIM

_ I'bOY BO PK _
«KPBIMCKNHU NTHXXEHEPHO-IIEJAT'OTHYECKNUU YHUBEPCUTET»

NuxeHepHO-TEXHOJIOTHYeCKUM GaKyabTeT
Kadeapa oxpansl Tpyia B MAIIMHOCTPOCHUM U COLHAJIBLHOM cepe

KYPCOBOW IMPOEKT
Mo INUCHUILTHHE
BEHTWJISINUA U KOHAUIIWMOHUPOBAHUE
BO3/YIIIHOM CPEJIbI
Tema «Ob6ecnevyenne TpedyeMoOro Bo31yxo00MeHa JAJs1 HOPMAIU3aAUN
MHUKPOKJIMMATA MPOU3BOACTBEHHOTO MOMEIICHHS «euvvrenrrnnrnneennsneons »

Bapuant Ne

Crynenra (ku)




Hanpagnenue noarotoBku

Kypc

['pynma

Howmep 3aueTHOM KHMKKH

PykoBoaurenn

(yu.cTereHb, 3BaHHE)
(®.1.0.)
[Tomyuen
[lepenan Ha peneH3uIo
Bo3BpaieH peneH3eHTom
Cumdepornons, 20 - 20 y4eOHBIH roj

Ipuioxenue 2
MHMUHUCTEPCTBO OBPA3OBAHUSA, HAYKHU U MOJIOAE KA
PECITYBJIMKHU KPBIM

_ I'bOY BO PK _
«KPBIMCKNHU NTHXXEHEPHO-IIEJAT'OTUYECKHNU YHUBEPCUTET»

NuxeHepHO-TEXHOJIO0THYeCKUN GaKyabTeT
Kadeapa oxpansl Tpy1a B MAIIMHOCTPOCHUM U COLUAJIBHOM cepe

3AJIAHUE HA KYPCOBOM ITPOEKT

Crynenry

Kypc rpymnmna

10 AUCHUIITNHE « BEeHTUIISAIMS ¥ KOHAUIIMOHUPOBAHNE BO3AYIITHON CPEIBI»
Ha TeMy «ObecneueHue TpedyeMoro Bo3ayxooOMeHa AJisi HopMalnu3aluu
MHUKPOKJIMMATA POU3BOJCTBEHHOTO MOMEIIECHMS . ...enveneenennennennennn. »

BapuanT Ne



CpOK MPOEKTUPOBAHUSA C < » 20 T.

o « » 20 T.

PykoBonurens npoekra

(TOIKHOCTB) (moamucs) (®.1.0.)



Hpuiaoxenue 3

H3m Jlucr

Ne okym

Tlon

Jata

Pa3pab.

IIpos.

H.xonTp.

VT1B.

JIurep

Jlucr

Jlucror




Hpunoxenne 4

N3m..

I Jlucr

Ne nokym.

TToam.

Jlara

Jluct




IMpuioxenue S

N30BPAKEHUME U 3ATIOJTHEHUE OCHOBHOM HAJITUCH
HA JINCTAX

IT'PAOUNYECKON YACTHU
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