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ey 1 321244 NPAKTHYECKHUX 3aAHATHH

1. 3akpemyieHHEe TEOPETUYECKUX 3HAHUM, MOIYYEHHBIX MO0 MaTepuajiam
JEKUUI U y4eOHOH JINTEepaTyphl.

2. IlpakTrueckoe O3HAKOMJIEHHE C ACHCTBYIOIIMMH BUAAMHU HHKEHEPHBIX
CHCTEM OOIIECTBCHHBIX 3aHHM.

3.  OpnageHue  MeTOJaMHM  Pacy€TOB  TEXHUKO-IKCILTyaTAlMOHHBIX
mokasarene padoThl CHCTEM W OOOpYJOBaHUS HW WX OKOHOMHUYECKOUN
3 PEeKTUBHOCTH.

4. VYMeHHe JaTh AHAIUTUYECKYK)  OIEHKY KOHCTPYKTHUBHBIX U
AKCIUTYaTallMOHHBIX JOCTOMHCTB M HEJOCTATKOB JECWCTBYIOIIMX WM 3aJaHHBIX
CUCTEM M OOOpYJOBaHMS Ha OCHOBE pE3yJbTaTOB PAOOTHl M CHENaTh BHIBOJ O
1esnecoo0pazHocTd U d(PPEKTUBHOCTH HCHOJB30BAaHUS JAHHBIX BUIOB CHUCTEM U
000py10BaHUS.

Il;1aH npakTHYeCKUX 3aHATHI

OunHas ¢popma 00y4eHuUst

1‘17‘121 TeMbl NIPaKTHYECKUX 3aHATHI
6 cemecmp
1 OmnpeiesieHre OCHOBHBIX TApaMETPOB BIAKHOTO BO3/yXa ¢ nmomoiipio | —d - nuarpammbl
2 IToctpoenue B | — d — quarpamme mpoIeccoB HarpeBa M OXJIKICHUS BO3AyXa
3 IToctpoenne B | — d — gumarpamme mpoueccoB aanabdaTHUYECKOT0 M H30TEPMUYECKOIO
YBIIQKHEHUS BO3IyXa
4 Pacyer TerionoctymniieHni B NOMENEHUSIX MPaXXAAHCKHUX 3TaHUI
5 Pacder noctyrieHnil B NOMEIIEHUs TPAXKIAHCKUX 3JaHUI BJIaro-u ra3oBbIICIICHUN
6 Pacuer Bo3myxooOMeHa W3 yCIOBHS yHalleHUs U3 MOMEIIEHUN M30BITOYHON TEIUIOTHI U
BJIaru
7 Pacuer BozmyxooOMEHa M3 YCIIOBUS yJAICHHS W3 MOMEIIEHUN Ta30BBIX BPEIHOCTEH U
MBLIN
8 Pacder Bo3ryx0oOMeHa 110 HOPMaTHBHOM KPATHOCTH
9 Bo3ayxoo0MeH ropsiuero nexa
10 MecTHast BBITSDKHAS BEHTHIISIINAS
11 Pacyet mpon3BOIUTENHHOCTH 00111€0OMEHHOI BEHTHIISIIUU
12 Pacuet xanopudepon
13 AdpoaMHAMHYECKUN pacyeT CHCTeM BEHTHIALMUA C MEXaHWYECKUM MOOYXKIeHHEM
JIBMKCHHSI BO3/TyXa
14 AdpoAMHAMHYECKUN pacyeT CHUCTEM BEHTHIIALUU C €CTeCTBEHHBIM MOOYXKIEHUEM
JIBMKCHHSI BO3JTyXa.
15 Pacuer BO31yXOIIPHEMHBIX M BO31YXOpa3Ial0IINX YCTPOHCTB
16 Pacyer BO3/IyX0OBOJIOB paBHOMEPHOH pa3aauu
7 cemecmp
17 Pacyer TeroBbIIeTIEHNI B TPOW3BOICTBEHHBIX TOMEIICHHSIX
18 Pacyer BaroBbIIeIICHHUI B POM3BOICTBEHHBIX TOMETIICHUSIX
19 Pacyer ra3zo-napo- u npUIEBBIJCNIEHUH B IPOU3BOJICTBEHHBIX MMOMEIICHUSIX
20 Pacyer BBITSHKHBIX 30HTOB M BBITSKHBIX IMIKa(OB
21 Pacyer 30HTOB-KO3BIPHKOB 1 KOMOMHHUPOBAHHBIX 30HTOB
22 Pacuer OOKOBBIX U KOJBLEBLIX OTCOCOB
23 Pacuer 60pTOBBIX OTCOCOB




13‘121 Tembl IpaKTHYECKUX 3aHATHI
24 Pacuer arpanmn
25 Pacuer Bo3mymHOTO My1a
26 Pacuer BO31ylItHOM 3aBECHl IMOEPHOTO THIIA
27 Pacyer BO3Ty1IHOM 3aBEChl CMEMIMBAIOIIETO TUTIA
28 Pacyer Bo3myx000MeHa MPOMBIITUICHHOTO 3IaHHUS
29 Pacyer Bo3tyxopa3alonux yCTpOiCTB
30 AdpoarHAMHUYECKUN pacyeT BEHTHIILIUOHHBIX CUCTEM
3aounas ¢gopma o0yyeHus
Ne .
w/n TeMbl NpaKTHYECKHUX 3AHATHIA
6 cemecmp
1 OmnpenienieHre OCHOBHBIX IIAPAMETPOB BIAXKHOTO BO3ayXa ¢ momoltbko | — d - nuarpammsl
2 IToctpoenue B | — d — auarpamMme mporieccoB HarpeBa M OXJIAKICHUS BO3yXa
3 [Moctpoenne B | — d — guarpammMe THpoLECCOB anuabaTHYeCKOr0 U HU30TEPMHUYUECKOTO
YBIQKHEHUS BO3IyXa
4 Pacuer TennonocTymieHni B IOMEIEHUX IPAKIAHCKHUX 31aHUN
5 Pacyer noctymienuii B momMenieHus TpakIaHCKUX 3JJaHUH BIIaro-u ra30BbLICICHUI
6 Pacuer Bo3myxooOMeHa M3 YCIOBHS YIAJICHUS U3 MOMEIICHUN W30BITOYHON TETUIOTHI U
BJIArU
7 cemecmp
7 Pacuer TeroBbIIeNIeHHI B TPON3BOICTBEHHBIX TOMEIICHUSIX
8 Pacyer BnaroBblieNIeHUI B MPOU3BOACTBEHHBIX TOMEIIEHUSIX
9 Pacuer razo-napo- v NbUICBBIICICHUI B POU3BOJCTBEHHBIX MOMEIICHHUIX
10 Pacyet BBITSHKHBIX 30HTOB M BBITSKHBIX IIKA(OB
11 PacdeT 30HTOB-KO3BIPHKOB 1 KOMOMHHUPOBAHHBIX 30HTOB
3aouHas cokpameHHasi gopma o0ydyeHust
Ne .
w/n TeMbl NPaKTHYECKHUX 3AHATHIA
5 cemecmp
1 Omnpe/ienieHre OCHOBHBIX TAPAMETPOB BIAXKHOTO BO3yXa ¢ momoIibio | —d - nuarpammel
2 [MToctpoenue B | — d — quarpamMme mporeccoB HarpeBa M OXJIAK/ICHUS BO3yXa
3 [Moctpoenne B | — d — auarpammMe TpOLECCOB anuabaTUYECKOTO0 U HU30TEPMHUYECKOTO
YBIOKHEHUS BO3yXa
4 Pacuer TemonocTymieHnii B IOMEIEHUIX IPAKIAHCKHUX 3/1aHUN
6 cemecmp
5 Pacder TeroBbIIeIeH B TPON3BOACTBEHHBIX TOMEIICHUSX
6 Pacyer BnaroBblieNIeHUI B MPOU3BOACTBEHHBIX TOMEIIEHUSX
7 Pacder razo-napo- u IbUIEBBIICTICHUH B POU3BOJICTBEHHBIX MTOMEIICHHUSIX
8 Pacyer BBITSHKHBIX 30HTOB M BBITSDKHBIX ITKa(OB
9 Pacyet 30HTOB-KO3BIPFKOB U KOMOMHHUPOBAHHBIX 30HTOB




OT1uéT 0 mpoaesIaHHOI padore

Otuér o mnponenaHHoi paboTe odopmiAeTCs WHAMBUIAYATBHO KaXKIIbIM
CTYJIEHTOM B TE€TPaJH B CIEAYIONIEH MOCIEI0BATEILHOCTH:

Haumenosanue pabomo.

ILlenwv evtnonnaemoi padomel.

Hcxoonvle oannsle x paboTe pacy€THOTO XapakTepa.

Pacuémnan uwacmes WnW TPUHIMIHAIBHBIE CXEMbl CHCTEM WU
oOopyaoBanusi (M300pakaroTCsi OT PYKH pPYYKOM WM KapaHJaloMm) C
OIpeieJICHNEM HEKOTOPBIX UX XapaKTePUCTHUK.

Bw1600 110 pe3ynbrataM padbOThI.

Kaxnas BeimonHeHHas W odopmiieHHas paboTa 3aBepmiaeTcs e€ YCTHOM
3alIUTON, HA KOTOPOM CTYJEHT JIOJDKEH MPOSIBUTH 3HAHUSI IO COOTBETCTBYIOIIEMY
TEOPETUYECKOMY U MPAKTUUECKOMY pa3zeily U3ydyaeMoON JNUCUUILIUHBL U TOJIYYUTh
3a4éT 110 JJAaHHOM padoTe.

MeToanyeckue yKa3aHusi K NPOBeAeHUI0 MPAKTUYECKUX 3aHATH I
Pa3nen I11. O0pa6oTka npuTOYHOIr0 BO3aYyXa
1. PacyeT BpeIHBIX BblIeJIeHHI B MOMeIIEeHUH TPAKIAHCKUX 31aHUii

K BpeHBIM BBIZIEICHUS OTHOCAT H30BITOYHOE TEILIO, BIAry (BOMSHBIC MAPHI,
BEIICIISIFOIIMECS B TOMEIIECHUH), PAa3JIMUHbIC Ta3bl W Mapbl BPEAHBIX BEIIECTB, a
TAK)KE MBLIb.

B mipon3BOACTBEHHBIX MOMEIIEHUAX YKa3aHHBIC BPEAHBIC BBIICICHUS MOTYT
HaxXOJWTBCA B  CaMbBIX  PA3HOOOpPA3HBIX  COYETAaHWAX. B momemnieHusx
OOIIECTBEHHBIX 3/IaHUK OOBIYHO MMEIOTCS M3OBITKHM TEIlIa, BJIard M YTJIEKUCIIOTO
rasa.

1.1. PacyeT moCcTyNnJieHUii TEMJIOTHI B MOMeIIeHUsI

TemonocrynjieHus ot JroAe

Ot nmrozmeil B MoMenieHus MOCTYMaeT SIBHAsl TEIJioTa (3a CUeT Jy4HCTO-
KOHBEKTHUBHOIO TEIJIOOOMEHA C BO3AYXOM M IMOBEPXHOCTAMH IMOMEILECHUS) U
CKpbITasi TeIioTa (BbLAENSiEMas C BJAroll BBIIBIXAEMOr0 BO3JAyXa M 3a CYET
UCIIApEHU C MOBEpXHOCTU Koxku). [lonmHas Temnora paBHa cymme SIBHOM U
CKPBITOM TEIUIOTHL. TEIJIONOCTYIUIEHUS OT JIIOAEH ONPEHCIISIFOTCA  TEIUIO-
NPOAYKIMEH, 3aBUCIIIEH OT TSKECTU BBIMOJHIEMON pabOThl; TeMIepaTypol u
BJIAJKHOCTBIO OKPYKaIOLIETro BO31yXa, ero ITOJIBUKHOCTBIO;
TEIUIOU30JUPYIOIIMMHA CBOMCTBAMM OJECXKIAbl M €€ MapOoNpPOHULIAEMOCTHIO;
O0COOEHHOCTSIMU TEPMOPETYIISIIIUN CaMOT'0 YesloBeKa. TermonpoayKIus YyeIoBeKa
U €r0 CIOCOOHOCTh K TEPMOPETYJISLIUU 3aBUCAT OT T10J1a U BO3pacTa.

Quon= Qoo + Qu (1.1)



QﬂB: 396'q;113°n; Qnon: 3,6 qn0n°n;

A€ Quon Qs Qcx — TEIIOBBIICICHUS OT JIIOACH COOTBETCTBEHHO IIOJIHBIC,
SBHBIC, CKPBITbIE KJK/49; Qnosy Oss — TEIJIOBBIACICHUS OJIHUM 4YE€JIOBEKOM
(COOTBETCTBEHHO TIOJIHBIE M SIBHbIE), NpPUHUMAaeMble B 3aBUCUMOCTH OT
WHTCHCUBHOCTH (DU3UYECKOM HArpy3kH y JIIOACH M TeMmrepaTypbl B MOMEIICHUH,
Bm, npuanMaroTcs mo Tadi1.1; N - KOJIMYECTBO JItOACH B TOMEIIEHUH, Yell.

B Ta6u.1 npuBeneHsl 1aHHBIE O TEIUIOBBIIEIECHUAX B3POCIOr0 MY>KUYHUHBI B
JIETKOM OJ€XK/I€ MPU PA3IUYHBIX TEMIEPATYpaX BO3yXa B MOMEIICHUHN U Pa3iInd-
HBIX BUJIAX JEATEIBHOCTH. TEIIONOCTYIUIEHHS OT JKEHIIWH CUMUTAIOTCS PaBHBIMU
85% oT BenuuuHbl, yKazaHHOU B TabJ. 1, ot nereid 1o 10 nmetr — 75%. Tennomno-
CTYIUICHHMsI OT JIIOJ€d B BEPXHEU OJEKAE CIEAyeT BBOJIWTh B pACUeT C
koadurmentom 0,75.

Crnenyer cymMMHMpOBATh TEIUIONOCTYIUIEHUS OT JIIOACH, 3aHATBIX TPYIOBOM
JEATENBHOCTBIO PA3JIMYHBIX KATErOpUid M HAXOMAIIMUXCA B OJHOM IOMEILECHHUHU.
Hanpumep, 11 onpeneneHust n30bITKOB IBHOTO TeIia Qo s, BT:

Qmoz[.ﬂ :qﬂ, ok * Dok T qﬂ. a gt qg. cp'ncp- (12)

I€: Qu mows Js my Os ¢p — KOJIMYECTBO SIBHOM TEIUIOTHI, BBIIEISIEMOM
YEeJIOBEKOM COOTBETCTBEHHO B IMOKOE, MPH JIETKOW paboTe U mpu paboTe cpeaHein
TsKecTH, B1/(u-den) mo T1adu.l; Nyex, Ng, Ngp — YHUCIO JIIOAEH, COOTBETCTBEHHO
HaxOSIIUXCS B TIOKOE, 3aHATHIX JIETKOM pab0TOM 1 pabOTOI CpeIHEN TSHKECTH.

Tabmuua 1.
KonuuectBa Tenna q, Bm, Bnaru W, /4, u nuokcuga yriaepoaa COy, 2/y,
BBIJICIISIEMBIX YEJIOBEKOM

ITokasarenu 3HaueHUs TTapaMeTPOB IIPH TEMIIEPATYpe BO3yXa B
nomemennu. °C
0 | 15 | 20 | 25 | 3 | 35

B cocmoanuu nokosn
(B TeaTpax, kiy0ax, 3aj1ax coOpaHmii)

Temora: 140 120 90 60 40 10
sIBHASI

MOJIHAs 165 145 120 95 95 95
Bnara 30 30 40 50 75 115
JIByokuch yriepona 23 23 23 23 23 23

Ilpu nezxoii pabome
(ydapexaeHus, By3bl, IEPCOHAN MOJUKINHUK, TOKYMAaTeIH Mara3uHoB, IIOCETUTENH Kade
HIBEITHOE TPOU3BOJCTBO, IPUOOPOCTPOCHHUE. MAIIMHOCTPOEHHE,
nonurpaduyeckas IPOMBIIUICHHOCTh H JIp.)

Temora: 150 120 100 65 40 5
sIBHASI

TIOJTHAs 180 160 150 145 145 145
Bnara 40 55 75 115 150 200
JIByokuch yriepona 25 25 25 25 25 25




Ilpu pabome cpeoneit marxcecmu
(crostuast paboTa epcoHasia Mara3uHoB, kade, CTOJIOBBIX, MACTEPCKUX, TKAIIKO-
NPSTMIBHOE TPOM3BOJICTBO, MEXAHO-COOPOUHBIE, 1epeBOOOPAOATHIBAIOIINE, CBAPOUHBIC
1IEXH)

Temnora: 165 135 105 70 40 5
sIBHAsI

TIOJTHAS 215 210 205 200 200 200
Bnara 70 110 140 185 230 280
JIBYOKHCH yriepoja 35 35 35 35 35 35

Ipu masxcenoii pabome
(Ky3HEYHbIe, TUTEHHBIC, TEPMUYECKHE, MAPTEHOBCKHUE, TPOKATHBIC LIEXH)

Temnnora: 200 165 130 95 50 10
sIBHAsI

TIOJTHAS 290 290 290 290 290 290
Bnara 135 185 240 295 355 415
JIByokuch yriepojia 45 45 45 45 45 45

IIpumep 1.

TpeOyetrcsi onpenenuTs SIBHEBIE,

IMOJHBIC W  CKPBITBIC

TETUIOBBIACIICHUS OT JIFOJCH B 3pUTEIBLHOM 3ajie ¢ YHUCJIOM Mocago4yHbiX mect 600
MIpU TEMIIEpAType BHyTpeHHEro Bo3ayxa 23 °C.

Pewenue. Tlo T1abn.l myreM HWHTEPHOJMPOBAHHUS ONpEACIIIEM, 4YTO B
cocTostHuM 1okost 1 yen. mpu temmneparype 23 °C BeiaensieT 72 Bt siBHOro Temnia u
105 Bt nmonHoro termia. Orcroaa siBHbIE TEIUIOBBIICICHUS OT 1 den. cocTaBaT: Qg
= 3,6 Qg = 3,672 = 259,2 xJIx/4, a mosHbIe - Quox = 3,6 Qnox =3,6- 105= 378
kJ>x/4. CnegoBarelbHO, IBHBIE TeIUIoBbIACACHUS OT 600 yen. cocraBmsror 155520
kJ[x/4, a monnbie 226800 kJx/4. TakuM 00pa3zoM, CKPBIThIE TETUIOBBICICHUS OT
600 gei. cocTaBIAIOT Qcx= Quox — Qs = 226800 — 155520 = 71280 xx/4.

TCIIJIOBLI)]GJICHI/ISI 0T HCTOYHHUKOB UCKYCCTBCHHOI'0O OCBCIIICHUA

[IpuHsiTO cCcuuTath, YTO BCS DJHEPrUs, 3aTpayrMBaeMasi Ha OCBEIIEHUE,
MEepeXoJUT B TEIUIOTY, HAarpeBalolIyl0 BO3AyX TMOMEIICHUS, IIPU OTOM
npeHeOperarT YacThi0 SHEPTUH, HarpeBaroIel KOHCTPYKIIMY 30aHUS B YXOAIIEH
yepes HuXx.

KonmuyectBo  Temna,  BBIACISEMOE  MCTOYHUKAMH  HCKYCCTBEHHOTO
OCBEUICHUS, OMPEICIISIIOT IO 3JIEKTPUUYECKOM MOIIHOCTH CBETWJIBHHKOB. B Tex
Cly4dasX, KOIjJa MOIIHOCTh CBETHUJIbHUKOB M3BECTHA, TEIUIOBBIACICHUS OT
UCTOYHHUKOB CBETA Qocp, K[/, MOXKHO OTIpeCIUTH 11O hOopMyIIe:

QOCB =3,6' NOCB' MNocs; (13)

€CJIM MOIITHOCTb CBETHUILHUKOB HE U3BECTHA,
ocB 3,6'F'q0c3' Noces (14)
rae Noes — YCTaHOBIIEHHAss MOIIHOCThH OCBemeHus, Bt; F — mromane mosa
IOMEWEHHS, M2, oz — MAKCHMAJIBHO JOMYCTUMAs yJeNbHAs yCTAHOBIICHHAS
MOIIHOCTh OcBemieHus, Br1/mM2. Omnpenenserca N0 Ta0d. 2; Moe — JAOJNA TEIIa,
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MOCTYTAOIIAsi OT CBETHJIbHUKA B PA3JIUMYHBIC 30HBI TIOMEIICHHS, ONPEACIIAETCS 10
Ta0.1.3.

Ecnu B momemieHun mpemrycMaTpruBaeTcs mojaada MPUTOYHOTO BO3/yXa, HE
BO3MYINAIONIAsl BEPXHIOK 30HY TIOMEIIEHUS, W3 KOTOPOWM OCYIIECTBISETCS
BBITSDKKA, TO Moz MOKHO OTpeAenuTh 1o rpade 3 Tada.3. B nmpoTtuBHOM citydae
CIIEyeT CYUTATh BCE TEIUIO MOCTYIMAIOIIUM B MOMEMICHHUE (1ocs OTIPEICIISICTCS T10
rpade 2 Ta6,a.3). Ecin CBEeTUIBHUK paCIONOKEH B MpejesiaX BEHTHINPYEMOTO
MOJIIMBHOTO TOTOJIKA WJIM YE€PlIaKa, MNocs OMpeAesieTcs no rpadge 4 1ab6.3 BHE
3aBHCHMOCTH OT CXEMBI IIOJaud W YyAaJCHHUS BO3ayxa W3 MomerieHus. [Ipu
YCTaHOBKE BEHTHJIUPYEMBIX TUIA()OHOB, Yepe3 KOTOPHIE OCYIIECTBIIACTCS BBITSIKKA,
Noes OTIPENIETISICTCS TI0 Tpade 5 Tad1.3.

Ecim ocBetuTenbHas apmaTypa M JIAMIIBI HAXOMATCS BHE IIPEICIIOB
ToMeIeHus (Yepaadnbie moMenieHus 0ecoHapHOTO 3/1aHMs, OCTCKJICHHBIC CTCHBI
¥ T.J1.), TO JOJS TEIUIa, MOCTYIMAIIIEr0 B MOMEIMICHUE Noes , COCTaBIsICT 0,5 Tpu
JFOMUHECIICHTHBIX Jammax ¥ 0,2 mpu JamMnax HakaauBaHUs. TerIoBBIACICHUS OT
HCTOYHUKOB OCBEIICHHS Pa00YNX MECT YUYHUTHIBAIOT HE3aBUCHMO OT IEPHOJIa Troja
U BPEMEHH CYTOK, a OT MCTOYHHKOB OOIIETO0 OCBEIICHUS — C yYE€TOM BPEMCHHU
CYTOK M apXUTEKTYPHO-TUTAHUPOBOYHBIX PEIICHHIA.

Tabmuia 2

MaxkcuMabHas yeIbHas yCTAHOBICHHAS MOLITHOCTE OCBEIEHHS (ocy, BT/M?

HanmenoBanue nmomemnieHus Joc

Br/m?
1 2
KabuneTs! n paboune KOMHATHI, 0(hMCHI, MAITHHONHMCHBIE OI0PO 25
[IpoekTHBIC KOMHATBHI M 3aJ1bl, KOHCTPYKTOPCKHUE U YEPTEIKHBIE OIOPO 35
[TomerieHust 17151 KCEPOKOIUPOBaHMsL, 3JIeKTpodoTorpadupoBaHus  T.I. 25
[Tomemenust st pabOTBl C JAWCIUICSIMH, BWACOTEPMHHAIAMH, MOHHUTOpamH, | 25

CEpBEpHBIC, MMOMEIIECHUS MEKOAHKOBCKUX DJIEKTPOHHBIX PAcueTOB, TOMEIICHHS s
AIEKTPOHHOMW MOYTHI

YuranpHble 3a5bl 25
OnepaloHHbIE U KaCCOBbIE 3aJ1bl OAHKOBCKUX U CTPAaXOBBIX YUPEXKJIECHUN 35
[Tomewenus oTaenna HHKaccauui 20
KnaccHble KOMHAThI, ayJUTOPUH, yueOHbIEe KaOWHETHI, JabopaTopuH, J1abopaHTCKuE, 25

KaOuHeTel ~ MHQOPMAaTHMKM M BBIYMCIUTEIBHOM  TEXHUKH  Pa3IMYHbBIX
00pa30BaTeNIbHbIX YUPEKIECHUN

I'pynnosele, UrpanbHbIE, CTOIOBBIE, KOMHATBI Il MY3bIKAJIIBHBIX U THMHACTUYECKHUX 25
3aHATUN JETCKUX JOUIKOJIBHBIX YUPEKICHUN

OO0eneHHbIE 3abl CTOJIOBBIX, 3aKyCOUYHBIX, Kaderepuen, OypeToB, pecTopaHoB 2-i 14
KaTeropuu

OOGeneHHBIC 3aJIB PECTOPAHOB -1 KaTeropuun 20
[TomMerieHust NPUTOTOBJICHUS ITUILHM, PE3KU XJ1e0a, MOSUHbIE 25
3aJbl MapUKMaxepCKUx 25
3asbl 3ace/laHuil, CHOPTUBHBIE 3aJ1bl, (oiie TeaTpoB 25
[TaaTel ¥ criaJIbHBIE KOMHATHI CAHATOPHS 12
Howmepa roctunuig 12
KpbIThle Oacceiinbl, (hoiie kKi1y0oB U KHHOTEaTpOB 20

MacTepckue 1o peMOHTY YacoB, FOBEJIMPHBIX U3JENUH, paauoannaparypsl,




OBITOBBIX MALIIMH U NPUOOPOB, MOIIMBOYHBIE, O0OYBHBIE!

* 0011IE€E OCBEIIECHIE 20

* Ha paboueM MecTe 52

3aJtbl 00CTy)KMBaHUS TTOCETUTEIICH alTeK 14
PeneTnnnoHHbIE 327161 IOCYTOBBIX M JIOOUTEIBCKUX KITyOOB 11
3puTenbHbIE 3aJTbI KITYOOB 12

Toprosele 3aibl Mara3uHoOB:

* CYIIepMapKETOB 35

* IPOIOBOJILCTBEHHBIX 25

* IPOMTOBAPHBIX 20

* XO3HCTBEHHBIX 14
[TomenieHnust XxpaHeHUs] aBTOMOOHJICH 10

IIpumeyanus:

1. B Temublii mepuoj roxa TEIUIO OT MCKYCCTBEHHOI'O OCBELICHHs, KaK IPaBWIIO, HE
YUMUTHIBAIOT. VICKIIIOUEHHE COCTABIAET MMOMELICHUE, HE UMEIOIEe OKOH, ITIOMEIIEHUS TOPrOBBIX
3aJI0B MAara3uHOB, IIOMELICHMS MHOTOINPOJIETHBIX 3JaHUM IpPU OTCYTCTBHUM BEPXHETO
€CTECTBEHHOI'O CBETA U IMOMEILEHUS, PEXUM padOThl, KOTOPHIX BEUEPHUIN WIK HOUHOM.

2. YacTUuHBIM yYeT Temja OT MCKYCCTBEHHOI'O OCBELIEHUS B TEIUIbIA MEpHOJ roja ¢
ko3 duuuentom 0,3-0,5 Bo3MOXKEH B IOMEIIEHUSAX OOEIEHHBIX M AKTOBBIX 3aiax, B (oile u
JPYTUX 0JI0OOHBIX TOMEIIEHUSIX, B KOTOPBIX YaCTh CBETHJIBHUKOB pab0OTaeT JHEM

Tabmuua 3. Jonmu Termia, Mo, H3IY4a€MOTO HCTOYHUKOM CBETA,
MOCTYMAaIIKMEe B pabouyio (YUCIAUTENb) M BEPXHIOW (3HAMEHATENb) 30HBI
MOMEIICHUS

Tun ucrounnka Crioco6 ycTaHOBKH CBETHUIIbHUKA
OCBEIICHUS
y IIOTOJIKA >0,5m 3a MOJIIMBHBIM | BEHTHJINPYEMbIN
OT IOTOJIKA MOTOJIKOM CBETUJIBHUK
1 2 3 4 5
Jlammsl 1/0 0,9/0,1 0,85/0,15* 0,8/0,2
HaKaJIUBaHUs
JIroMuHECIIEHTHBIE 1/0 0,7/0,3 0,6/0,41 0,5/0,5
JIaMIIbI
! B 3mamenarene ykaszaHa 10 TeruIa, HOCTYMAOMAs B IPOCTPAHCTBO TIOANTMBHOTO MOTOKA

Ilpumep2. TpebOyeTcs ompenenuTh TEIJIOBBIACIACHUS OT WCTOYHUKOB
OOLIEro OCBEIICHMS JIOMHHECIEHTHBIMH JamMnaMu AUQPQYy3HOro paccessHHOro
CBETa B TOProBOM 3aji¢ MarasuHa IMPOMBIIIJIEHHBIX TOBapoB Itom@aasio 200 M2,
CBETHJIBHUKHU HAaXOJISITCS BHE MTOMEIICHUSI.

Pewenue. Tlo Tabn. 2.2 npunumaeM MakcUManbHYIO — YIEIBHYIO
YCTaHOBJICHHYIO MOIIHOCTH OCBEIIEHHS oz = 20 B1/M?. Jl0s1s TEIIOBOM SHEPrUH,
MOIA/IAl0IEeH B MOMEIICHHUE, Moz = 0,5. Torma TemnoBwlAeiCHUS B TTOMEIICHUH,
omnpezensiembie 1o ¢popmyse (4), OyayT paBHBI

Qocs =3,6- 200-20-0,6 = 8640 x/[x/4.
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TemonocrynjieHust 0T COJTHEYHON paauanuu

TemmonocTynineHuss OT COJHEYHOW paaualiu, Yepe3 CBETOBBIE MPOEMBbI U
yepe3 MOKPBITUS YUYUTHIBAIOTCS B TEILUIOBOM OanaHce JJi TEIUIOro nepuoja roja,
JUIs. HanboJiee )KapKoro Mecsla roja 1 pacueTHOro BpEMEHU CYTOK.

PacuyeTHbIM yacoM CyTOK aJisi BbIOOpa BO31yXOOOMEHa SIBJISIETCS 4ac, KOrja
OKUJAIOTCSI caMble OOJIBIINE TEIUIOM30BITKA B IOMELIEHUH, T.€. KOI/a HanboJsee
CyMMapHbI€ TEIUIONOCTYIUIEHUSI OT COJMHEYHOM pajualuy U NPOYUX MCTOYHHUKOB
TEIUIONOCTYIUIEHHH. Yac MaKCMMaJbHBIX TEIUIOBBLACIECHUNA MO TEXHOJIOTUYECKUM
YCIIOBUSIM yKa3bIBA€TCS B 3a/1aHUM Ha pa3pabOTKy MPOEKTa.

A. T@HHOHOCTVHJICHI/IH OT COJTHCUYHOM paauan 4€pe3 CBETOBBIC IIPOCMBI

MakcuManbHbI€ TEIUIONOCTYIJIEHUSI OT COJHEYHOM paJuallii 4yepe3 OKHa,
(doHapu, BUTPaXKu, OCTEKICHHbIE YaCTH OAJIKOHHBIX U BXOJHBIX JBEpEN B 3/1aHUE
Qcp, KJDK/4, TPOUCXOIAT B MEPUOJBI MAKCUMAJIbHOI'O COJHEYHOTO OOIydeHUs
Hapy>KHOM TMOBEPXHOCTH COOTBETCTBYIOILIETO OIPaXKIACHUSA. OJTHU IOCTYILICHUS
TEIUIOTHl CKJIAJBIBAIOTCS W3 TEIla COJIHEYHOM paaualiM, HEMOCPEIACTBEHHO
IpOLIEIIeN Yepe3 OCTEKJIEHHYI0 4acTh KOHCTPYKUMH orpaxiaeHus Q,,, u u3
TEIUIOBOTO MOTOKA 3a CUET TeIIonepeaaun uepes 3anonHenue Q,,

[Ipyn nmpoexkTHpOBaHUM BEHTWIALMH, B TOM 4HUCiIE€ U C (aanabaTUYeCKHM)
OXJIQXKJIEHHEM IMPUTOYHOTO BO3/yXa, MOCTYIUICHUE TEIUIa B MOMEUIEHUE 32 CUET
COJIHEYHOM paJvallid W Pa3HOCTU TEMIIEpaTyp HApYXHOTO U BHYTPEHHETO
BO3/yXa, Uepe3 CBETOBBIE MpoeMbl Q. ,, K/[X/4, cnenyer onpenenuts o popmyse:

Qc.p = Qn.p + Qm.n; (15)

[TepBoe cimaraemoe 3Toi CyMMBbI HAXOAUM 110 (hopMmyJie

Qn.p = 36(qn : KuHc + qp : K06fl) 'AOK ',B]_',BZ',B?,, (16)

rae Q, 0, — MakcumajbHasg WHTCHCUBHOCTb IIPAMOM M PAaCCEITHHOMN
COIHEUHON pajuanyy, Majaroleli Ha cserompoeMm, Br/m? . B 3aBMcMMOCTH OT
reorpauueckoi MMPOTHl pailoHA CTPOUTENILCTBA U OPUEHTALUU OTPaKIACHUS
ompenensercs 1no Tabu.d; A, — IIOmanb CBETONPoeMa, M, f1 — KOdI(Pp HUIHEHT
TEIUIONPOMYCKAHUsI OKOH € Y4YETOM 3aT€HEHUs HENpO3pavyHOM  YacThio
(meperuieTamMu) 3aroOJHEHUS CBETONPOEMa, OMpeaenseTcs Mo Taldw.D; [, —
KOO(POUIIMEHT  TEIUIONPONMyCKaHUs MPO3payHON  YacThIO  3aIOJHEHUS
CBETOMNpOeMa, onpenensiercs no Tadj.o; f3 — KodQPUIMEHT TerIonpomycKaHus
HECTAIIMOHAPHBIMH COJIHIIE3AIUTHBIMU YCTPOUCTBAMH, OMPEEAETCS MO TA0J./;
Kosy — xoddduinmeHT oO0aydeHUs TIOBEPXHOCTH CBETOMPOEMa PAaCCETHHOU
paguarueit K,s; = 0,85. K, —K03pGUIIUEHT WHCOMSAIUN, YIUTHIBAIOIIMA OO
MPOLIEAIET0 MOTOKA IMAJAOIIE Ha BEPTUKAJIBHBIA CBETOBOW IMPOEM MPSMOU
COJIHEUHOW paJualiy TMOoclie 3aTeHEHUSl HapYXHbIMU KO3bIpbKaMU WM
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BEePTHKANbHBIMU pebdpamu. [Ipu OTCYTCTBHMU KO3BIPHKOB O BEPTHUKAIBHBIX pedep

Kuch 1

Ta6mumna 4. MakcuMasnbHasi COJIHEUHas paauaius (mpsmas (, / paccessHHas

g,) Ha TOPH3OHTAIBHYIO U pa3IMYHO OPHUEHTHPOBAHHBIC BEPTHKAIBHBIC
TIOBEPXHOCTH IpH 6e300/1auHOM Hebe B ntone, Br/m?
I'eorpaduuec | ['opuzoHTasnbHas | OpueHTAIMS 110 CTOPOHAM CBETA BEPTUKAIBHON MMOBEPXHOCTH
Kada IMOBCPXHOCTH FOKHas ro- BOCTOYHAaA CCBCPO- CCBCPHAA
mupoTa, BOCTOYHAasA | U 3allagHast BOCTOYHasd
rpaj.c.in U 10TO- U CeBEPO-
3ariaHast 3ariagHast
40 778/140 257/110 | 425/146 561/179 428/154 104/95
44 761/133 314/114 | 467/148 579/177 424/149 125/80
48 733/133 370/120 | 497/151 590/175 437/133 141/75
52 719/133 424/123 | 521/154 607/174 449/131 155/73
56 691/126 479/124 | 551/145 621/165 460/125 159/71
60 663/105 534/123 | 579/137 632/149 469/116 165/68
64 628/91 582/121 | 622/135 655/145 490/101 170/65
68 607/91 637/121 | 663/134 669/143 541/106 186/60

Tabmuua 5. KoapuuueHTbl TemaonponyckaHuss OKHa [1 € y4eToM
3aTE€HEHUs HEMPO3PAYHOM YacCThIO 3aII0JIHEHUS CBETOIIPOEMA

Ne Konctpyxknus neperuiera B1
/o JUTSL ICPEBSIH- IUIS METa-
Horo u IIBX JINYECKOTO
nepernieTa nepernsieTa
1 | OnuHapHBI neperuier 0,8 0,9
2 | OTHOKaMEpHBIN CTEKJIOMAKET 0,8 0,9
3 | JIByXKkaMepHBIii CTEKJIONAKET 0,78 0,85
4 | CnapeHHBIH niepenyier 0,75 —
5 | OmHOKaMepHBINM CTEKIIONAKET U pa3IeNbHbIN MeperieT 0,75 —
6 | JIByXKaMepHBIH CTEKJIONAKET U pa3JieIbHbIN MeperieT 0,73 —
7 | Pa3nenpHBIN neperuieT JBOWHOTO OCTEKICHUS 0,65 0,8
8 | PaznenbHO-clIapeHHBIN MTeperieT 0,5 .
9 | IBa 0THOKaMEPHBIX CTEKJIONIAKETa B CIIAPEHHBIX MeperieTax 0,7
10 | JIBa oJHOKaMEpHBIX CTEKJIOMAKETa B Pa3IelIbHBIX MeperieTax 0,6 —
11 | /iBa cmapeHHBIX NepeIieTa B pa3JIeNbHbIX NeperieTax 0,5 —

Tabmuma 6. Koadpdumuent termonponyckanus P, MpoO3pavHONl YacThIO

3aIIOJIHCHHA CBCTOIIPOCMaA

No 3anosHeHne nmpoema’ B2
/11
1 OpnuHapHOE OCTEKIICHHE W3 OOBIKHOBEHHOT'O CTEKJIA:

TOJIIIMHON 2,5 — 3,5 MM 0,95
TOJIIIMHON 4 — 6 MM 0,9
TOJIIMHON 8 — 12 MM 0,855

W3 CTEKJIAa TOJIITUHON 2,5 — 3,5 MM ¢ TBEPIBIM WU MSTKUM CEICKTUBHBIM

MOKPBITHEM
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2 JIBOitHOE OCTEeKJICHNE 13 OOBIKHOBEHHOTO CTCKIIA:
TOJIIMHON 2,5 — 3,5 MM 0,85
TOJIIIHUHON 4 — 6 MM 0,76
M3 CTEKJIAa TOJIITUHON 2,5 — 3,5 MM ¢ TBEPIBIM MU MATKUM CEIICKTHBHBIM 0,57
MOKPBITHEM
13 OPraHWYECKOTO CTEKJIA JUIs 3CHUTHBIX (poHapei 0,9
3 TpoiiHoe ocTekiIeHne
13 OOBIKHOBEHHOTO CTEKJIA:
TOJIIUHOM 2,5 — 3,5 MM 0,76
TOJIIMHON 4 — 6 MM 0,66
U3 CTEKJIa TOJIIMHOM 2,5 — 3,5 MM ¢ TBEp/IbIM WJIM MATKUM CEICKTUBHBIM 0,51
MTOKPBITHEM
13 OPraHMYECKOro CTEKJIA I 3eHUTHBIX (poHapei 0,83
4 UeTBepHOE OCTEKJICHHIE M3 OOBIKHOBEHHOTO CTEKIIA:
TOJIIMHON 2,5 — 3,5 MM 0,72
U3 CTEKJIa TOJIIMHOM 2,5 — 3,5 MM ¢ TBEp/IbIM WJIM MATKUM CEICKTUBHBIM 0,48
MOKPBITHEM
5 [TpoduapHOE CTEKII0O KOPOOUATOTO CEUCHUS 0,75
6 broku cTekIsTHHBIE MYCTOTHBIE C IUPHUHOM IBOB 6 MM:
pazMepoM 194x194x98 0,65
244x244x98 0,7

*33.1'IOJ'IH€HI/Ie CTCKJIOIIAKETAa aproOHOM HE BJIMUACT HA €0 JIYyYCIIPOITYyCKAKOIIYHO CIIOCOOHOCTD
Tabmuua 7. KoaddunueHnt temmonponyckanus 3 COITHIE3AIUTHBIMU
YCTPOUCTBaAMH

CoutHLe3aIMTHBIE YCTPOKCTBA ‘ B3

A. Hapyacnvie:

IITOpA WM MapKHU3a U3 CBETION 0,15
TKaHU

LITOpa WX MapKu3a U3 TEMHON 0,20
TKaHU

CTAaBHU-KAJIFO3U C JEPEBSIHHBIMU 0,10/0,15
TUTACTUHAMH

IITOPBI-)KATIO3H C 0,15/0,20
METAJUTMYECKUMHU TUIACTHHAMU
b. Meosxccmeronvuvie Henpogempugaemole:

IITOPBI-)KATIO3H C 0,30/0,35
METAJUIMYECKUMU [IACTUHAMU

LITOpPA U3 CBETJIION TKaHU 0,25

ITOpa W3 TEMHOW TKaHH 0,40
B. Buympennue:

IITOPBI-)KATIO3H C 0,60/0,70
METAIUIMYECKUMU [IACTHHAMM

IITOpa W3 CBETJIION TKaHU 0,40

IITOpa W3 TEMHOW TKaHH 0,80

Hpumeyanus: 1. KoapdunuenTs! Terionponyckanus 1aHbl ApoOblo: B YUCIUTENIE —
JUISL JKQTIO3M C TUTACTHHAMH MOJ YTIIoM 45°, B 3HaMeHaTele — JUIsl XKaJI031 ¢ TUIACTHHAMH IO
yriaoM 90° K MI0CKOCTH MpoeMa.
2. Koo dummentsr  TermmonpomycKaHus MEXCTEKOJIbHBIMA
IPOBETPUBAEMBIMU  COJHIIC3AIIUTHBIMU YCTPOMCTBAaMHU B JIBa pa3a HUXKE MPHUBEIEHHBIX
KO3 PHUIIMEHTOB IS MEKCTEKOIBHBIX HEMPOBETPUBAEMBIX YCTPOUCTB.
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TermonocTyniueHuss 4Yepe3  3amloJIHEHUS  CBETONPOEMOB 33  CYET
TEIUIONIEPENAYH B PE3YJIbTATE PA3HOCTU TEMIEPATyp M HAarpeBa CTEKOJ COJIHLEM
OmpeAeNsieTcsl TOJIbKO B TOM Clly4yae, €ClIM TeMIepaTrypa BO3/lyXa B MOMEIICHUE
HUKE HAPYKHOU.

IIpumep 3. OmnpenenuTh TEMJIONOCTYIUICHHE COJHEYHOW pajualuu 4epes
YEThIpE OKHA B IMOMEUIEHUH, PACIOJIOKEHHOE Ha 56° C.III., 3al0JHEHUE CBETOBBIX
npoemMoB opueHTupoBano Ha FO3. OcTekiieHre OKOH OJUHAPHOE B METAJUTMYECKUX
neperieTax, TOMIMHA cTekaIa 0 = 2,5 mMm. Pa3mepsl okoH: BbicoTa 1,8 M, mupuHa
2 M..

Pemenne. TennonocTymieHHe COMHEYHOM paavallid, HEMOCPEACTBEHHO
npoleAmeil yepe3 OCTEKJIEHHYI0 4acTb KOHCTpyKuuu Q,, ompenensercs Mo

dbopmyie (1.6):

Qup = 3,600 * Kue + O - Kosr) Ao f1:f2fz = 3,6:(551:1+145-0,85)
-3,6-0,9-0,95-1= 7471 Kmx/u.
3mecy , = 551 Br/m? u ¢, = 145 Br/M? onpenenensl no Tada.4d mpu
reorpauueckoil MIMPOTE palloHa CTPOUTENIBCTBA S6° C.I. M IOro-3amajaHou
opuenTammu; A, = 1,82 = 3,6 Mm% p1 = 0,9 mo 1ada.5 114 ogmHAPHOTO
neperiera; f» = 0,95 mo Ta6a.6 qIST OOMHAPHOTO OCTEKICHUS W3 OOBIYHOTO
CTEKJIa TOJIIMHOW 2,5-3,5 MM; f3 = 1, Tak Kak HHKaKuUX HECTaIl[MOHAPHBIX
COJIHUE3AIIUTHBIX YCTPOKUCTB HE MPEAYCMOTPEHO.

b. TemmonocTyuieHue yepes NOKPBITHE

[TocTynnenue Temia B TIOMENICHHE B TEIUIBIM TEpPUOJ Tojaa, uepes
COBMEIICHHBIC MOKPBHITHS 3[aHUNA U COOPYKEHHM NJisi JI000TO PacueTHOTO Yaca
cyTOK Q.. », KJ[3K/4, onipeaensercs no ¢hopmye:

P
Qmn=3,6" ({yer — s ) Aoep K= 3,6 {t” +M—ty} Aoy’ K, .7)
aH
rae t, — pacdeTHas TemIeparypa HapykHoOro Bosayxa, °C; (., 0, —

MAaKCUMAJIbHasi WHTEHCUBHOCTHb MNPSIMOM M PACCEIHHOM COJHEYHOW paaHalui,
najamoumeil Ha TOPU3OHTAIBHYIO MHOBEPXHOCTH, BT/M? . B 3aBHCHMMOCTH OT
reorpa)uyeckoi MUPOTHl pallOHa CTPOUTENBCTBA Oonpeneisercs no tadind; A,
— mIomags MHOKPHITUS, M2, P —Kk0>()(UUMEHT IOTJIOIIEHHS COJHEYHOMI
paauanuy Hapy>KHOW MOBEPXHOCTHIO MOKPHITUS: IS aC(aTbTOBOTO MOKPHITHS P
= 0,9; nns pybepouna ¢ amoMHHHEBOUW mokpackoir P = 0,5; ¢ cepoit mecyaHoun
noceinkoir P = 0,9; ¢ kpacHoM necuanoi noceinkoit P = 0,95; nns tomu P = 0,85;
s mudepa cepedbpucto-ceporo P = 0,75; t, — pacyerHas TeMIiieparypa
yaansgeMoro Bo3ayxa noja nepekpeitueM, °C; K — koaddunuenT temionepeaadn
nokpetus, K = I/R,, Br/(m? - °C); o, — k02 PULUEHT TEIIOO0TAaYH HAPY>KHOM T10-
BEPXHOCTBIO MOKPHITUS, BT/M2, onpesensercs no Gopmyie:
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o, = 1,16 - (5+10-/9), (1.8)

rae $— pacueTHas CKOPOCTh BeTpa, M/C, ISl TEMJOTO TMepHuoja,

IIPUHUMACTCSA 110 leI/I.]I.l; Ro — COIIPOTHUBJICHUC TCINIOIICpCAAYN 3aIlOJTHCHUA

CBETOIIpOEMa, (M2-°C/BT), ornpenesieMoe TEIUIOTCXHUYECCKHMM pacuyeToM MU

IMPUHUMACTCS HEC MCHCC HOPMHUPYCMBIX 3HAYEHUU COIIPOTHUBJICHHUA TCILIOIICPCaAAYN

3aIIOJIHCHUA CBETOIIPOCMA RHOpMZ RHOPM, - OnpeaciACTCA B 3aBUCHUMOCTH OT I'palyCo-
CYTOK OTOIHUTEIILHOTO IEPHO/ia paioHa CTPOUTEILCTBA (Ta0I. 4 ).

['panyco-cytku otonurensHoro nepuojaa, 'COII, onpeaenstoT no Gpopmyie

I'COIT = (ts-tep.orn) Zor, (1.9)
rae t;— pacueTHas TeMieparypa Bo3ayxa B nomewmeHuu, °C; tep or.n— Cpeassis
TeMIlepaTypa OTONUTENbHOro mnepuopa, °C, npuHuMaercs 1o npwil; Zo
POJOJKATEIBHOCTh OTOMUTENIBHOIO MTEPUO/IAa B CYTKaxX, MPUHUMAETCS 0 mpHJL.1.
Torna Ruopw 0npeaenseTcs no Gpopmynam:

JJIA JKHIIBIX, JIG‘IG6HO-HpO(1)I/IHaKTI/ILIeCKI/IX N OCTCKHUX y‘Ip@)KII@HPIfI, IIKOJI,
HHTCPHATOB, TOCTHUHHIL 1 061H€)KHTPII>1

Riopn = 2,2 + 0,0005xI"COIL. (1.10)
JUTs1 OOIIIECTBEHHBIX, KPOME YKa3aHHBIX BBIIIE, aIMUHUCTPATUBHBIX U
OBITOBBIX, TPOU3BOJICTBEHHBIX U IPYTUX 3JaHUN U TTOMEIICHUN
Ruopw = 1,6 + 0,0004<I"COIL. (1.11)
[TapameTpbl ypajisieMoro Bo3Ayxa ABJSIOTCS (YHKIMEH MapaMeTpoB
BO3Ayxa B pabodeil 30He momemieHus: (BbicoTol 1,5 M OT mona), BBICOTHI
MOMEIIECHUS] 1 THTEHCUBHOCTH BBIICJICHUS TEIJIa U BJIard B MOMEIIICHUH.
Temmneparypa, yaansieMoro Bo3yxa MOXeT ObITh OnpejesieHa no gopmyse:
t, = t, + gradt(H, - 1,5), (1.12)
rae H, — BbicoTa momemieHus, M; gradt — TemmepaTypHbBIH TpaaueHT,
MPUHUMAETCS B 3aBUCUMOCTH OT TEIUIOHAIPSKEHHOCTH MOMEIIEHHUS 110 Ta6J1.8.

Tabnuna 8. I'pagueHThl TeMrepaTypbl BO3/IyXa MO BBICOTE MOMEIICHUN KUJIBIX U
OOIIECTBEHHBIX 3IaHUM

VY nenpHbIE N30BITKH SIBHOTO TEILIA gradt
K Jlx/(v3-4) kKan/(m>-q)
bonee 80 bonee 20 0,8+1,5
40 - 50 10-20 0,3+1,2
Menee 40 Menee 10 0,0+0,5

Ipumep 4. OnpeaenuTs TEMIONOCTYIIEHHS OT COJHEYHOM paualiy Yepes
MoKpeITHE momanelo F = 60 M2 1 obmecTBeHHOro 31aHus (T. PssaHs,
reorpaduueckas mupora 56 °c.ur.). Ucxomusie ganusie: t, = 20 °C; tep orn = -3,5 °C;
Zy: =208 cyr.; tp = -27 °C; t, = 15,2 °C; t1=22,8°C; 9= 3 m/c; |, = 327 Br/™m?;
P=0,9. BricoTa nomemeHus 3m.

Pewenue. OrnpenensieM rpaayco-CyTKH OTONHTEIBLHOTO IEpHOoJa  TIO0
dopmyre 1.9. TCOII = [20- (-3,5)]-208 = 4888. ConpoTuBiICHHUE TEILIONEPEIaYH

H.cp
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nokpeitus o ¢gopmyne 1.11 cocraBut: R, = Ry = 1,6 + 0,0004x4888 = 3,56
M2°C/Bt. Koo()QUIMEHT TEMIOOTIaYM HAPYKHOM IOBEPXHOCTH OIPaKIAIOIIEH
KOHCTPYKIHUH, 110 popmyie 8 o, = 8,7 +2,6x3 = 16,5 Br/(m?-°C).

TemnepaTtypa yxoasuiero Bo3ayxa noj nepekpsirueM no gopmyne 1.12 ty, =
20+1,1(3-1,5) = 21,65 °C.

TennonocTymieHrs COJIHEYHOM paJualidy 3a cueT TeIulolepeaadyd 4epes
MOKPBITHE MIPU MapaMeTpax A HapyKHOTo Bo3ayxa o gopmyie 1.7 cocTaBur:

)P .
Qun =3,6'[t” Mo, )P —ty]Aogp-K =3,6{22,8+(691+126) 09

o

H l

- 21,65}

60-1/3,56 = 3075 xJIx/4.
3nmech g, = 691 Br/M? u g, = 126 B1/M? Haiinens no Tad.1. 2.4 npu
reorpaguueckoii mupote 56° ¢.I1. 1718 FOPU30HTAILHOM TTOBEPXHOCTH.

Temnio, Bbige/IsieMoe OCThIBAOILEH rOpAYeld muuien

[TocTymieHre sIBHOM TEIUIOTHI OT OCTHIBAIOIIEH MUIIM B TOPTrOBBIX 3ajax
CTOJIOBBIX, Ka)e U pECTOPaHOB Ompeensiercs no Gopmyre

Qs = (t”; m (1.13)

n

rae (, —CpeaHss Macca Bcex OJoJ1 Ha OJIHOro oOeaaroiiero (00ObIMHO pOBHA
0,85 Kkr); ¢, — cpelHssl TeIIOEMKOCTh OJt0]I, BXOASIINX B cocTaB 00eaa(00bIYHO
pasHa 3,35 kJIx/(xr-°C); t.,, tc, — HadaJbHas U KOHEYHEIE
TeMmIlepaTypsl IHINHM, MocTymnamomeil B obemennsii 3an (70 u 40 °C); z, —
MIPOJIOJDKATEILHOCTD MPUHATHS UL OJHAM YEJIOBEKOM (JUIsl pecTopaHoB | gac,
1151 croyioBbix 0,5 - 0,75 4vaca, 11 cTonoBbIX camooOcmykuBanreM 0,3 gaca); N —
YHCJIO MECT B 00€JICHHOM 3aJI€.

Tak Kak yCIIOBHO CUMTAETCS, YTO IMOCTYIICHUS CKPBITOM TEIUIOTHI PaBHBI
MOCTYIUICHUSIM SIBHOM, TO TOJIHBIC TEIUIOM3OBITKA OT OCTBIBAIOIICH TUITH Qg i,
k/[x/4, paBHBI

Qnmu.n = 2.QHHH_LH
1.2. Onpenesienne BJIaronoCTynjaeHui
IMocTymienue BJIaru ot Jroaei

Buara ot nmrozel moctynaer B NOMEIICHUS B PE3YJIbTATE UCIIAPEHUS C KOXKH U
C BBIJBIXa€MbIM BO31yXOM. Tak k€ Kak W TEIUIOBBIJIEICHHUS, BIaronoCTyIJIEHHs OT
Jqrofed  3aBUCAT OT MHOTMX (akTopoB. B Tabmunax, HCHOIB3yEMBIX B
BEHTWSILUOHHBIX pacyeTax, HIPHUBOAATCS JAaHHBIE I10 BJIArOBBIICICHUSM B
3aBUCUMOCTH OT TEMIIEpaTypbl OKPYKAIOLIErO0 BO3AyXa, W HHTEHCUBHOCTH
BBITIOJIHSIEMOW  JIofbMu  paboThl  (cM. Tabm.1). Jlns ompeneneHuss macchl
noctynuBiied ot monaed Baard Wi, TI/4, CYMMHPYIOT BIJIaroBBIIEJIECHUS OT
JOJIEN, 3aHATHIX AEATEIbHOCTHIO, OTHECEHHOM K Pa3JIMUYHBIM KaTE€rOpHUsIM:
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Wiion = Miox X Nuoxe + 75X 7y + Mep X N (1.14)

e Mue, My, Mg — KOJWYECTBO BJArd, BBIACISIEMOH YEIOBEKOM
COOTBETCTBEHHO B MOKOE, MPHU JIETKOM paboTe u mpu padoTe CpeaHeH TIHKECTH,
r/4, (ompenensiercss Mo Ta0M.1); Nuox, Mn, Ngy — YHUCIO JFONEH, COOTBETCTBEHHO
HaxXO/SIIUXCS B TIOKOE, 3aHATHIX JIETKOW paboToi wuiM paboToi cpemHen
TSKECTH.

IIpu pacuerax miIsi omnpeneiaeHUs KOJIMYECTBA BJIard, IMOCTYIAIOMIEH OT
KEHIINH, K TAOJIMYHOMY 3HAYEHHIO BBOIUTCS Kodpdumuent 0,85 u korpdunueHt
0,75 nna omnpenenieHust BIaroBblesieHUN ot gerer no 10 mer. Ecnm monm
HaxoOJATCSA B TOMEIIEHWA B BEpXHEH OJNEKIE, BBOIUTCS JIOMOJHUTEIHHBINA
kodhdunment 0,75.

BruigesieHne BJIaru ot OCTHLIBAIOIIEH MU

KomuuecTBo HCHapHIOHICfICH BJIaru WBn, KF/‘I, oT OCTBIBaIOHleﬁ IIUImu B
TOProBbIX 3adjlaX CTOJIOBBIX, Ka(l)e U PCCTOPAHOB OIPCACIACTCA II0 BCIUYHHC
CKPBITBIX TGHJIOI/I36I)ITKOB, YCJIIOBHO IIPHUHUMACMBIX PaBHBIMU SIBHBIM, I10 (bOpMYJIG

K- Qe

_ <y 1.1
“ (2500 +1,8t,)" (1.15)

r71€ Qpuuy.cx — TETUTOBBIICTIEHUS OT TOpsiue MUy, KJk/4, onpeaessitoTes mo
dopmyne 1.13; K — noHmwxkammuii KodQPUIUEHT, YUUTHIBAIOIIUN HAIUYUE Ha
MUIIE KUPOBOM IIIEHKH, KOTOpas 3aTpyaHseT ucnapenue Biaru. Koadduimentom
K yauteiBaeTcs Takke HEpaBHOMEPHOCTH moTpednenus mumu. O6sraHo K = 0,34.
2500 — ynmenpHas TeIioTa UcrmapeHus Boasl mpu 0°C, kJx/kr; 1,8 — TemmoeMKocTh
BOJSHBIX apoB, KJx/kr °C; t,— cpennss Temneparypa nuiy (pasHa 55 °C).

1.3. Onpenesienue ra3oBblaeJIeHU

OcHOBHOI  ra3000pa3HON BPEAHOCTHIO B TOMEMICHUSX IKWIBIX U
OOIIECTBEHHBIX 3/IaHUMN SIBISIETCS YTJIEKUCHBIA Ta3, BBIACISIEMBIA MPU JIbIXaHUH
YEJI0BEKa.

KonuyecTtBo yriekucioro rasa, r/4, BbACISIEMOrO0 B MOMEIIEHUU JIFOJIbEMH,
3aBUCUT OT WHTEHCHUBHOCTH BBITMOJHSIEMON pabOThl M PACCUUTHIBACTCS TIO

dbopmyie

Gco2 =0co, - N (116)
rae Oco, —KOIMYECTBO YITIEKMCIIOTO Ta3a, BBIAEIAEMOrO OJHUM YETOBEKOM
(Tabi.1), r/4; N - KOJIMYECTBO JIFOACH B TOMEIICHUH;

2.0npenenenne TpedyeMoil MPOU3BOAUTEIbHOCTH BEHTHISIIMOHHBIX
CHCTEM

BeHTunsmmonHbIe CUCTEMBI 3/1aHUS U UX TIPOU3BOIUTEIHLHOCTh BEHIOMPAIOT B
pesynbrare pacuéra Bo3ayxooOMeHa. [loaxos k pemmennro 3Toi 3a/1aqu 3aBUCUT OT
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BUJAa CHCTEMbI, a TaKke OT crmoco0a pa3fgaud BO3AyXa M YJAJICHUS €ro Wu3
nomenteHus. Ilpu pacuére oOme0OMEHHON BEHTUIISILIMM JTOJIKHBI ObITh U3BECTHBI
KOJIMYECTBA BO3/yXa, II0JJaBa€MOr0 B IIOMEILIEHUE U YAAIAEMOr0 U3 HErO MECTHOM
BEHTWISILIEN, a TaKKe BO3yXOOOMEH MOMEIIECHUS CO CMEXHBIMU MOMEIEHUSIMU
U 4epe3 HEIIOTHOCTH B HAPYKHBIX OTPaKICHUSIX.

s olpeeNeHUs TpeOyemon POU3BOJAUTEIBLHOCTH CUCTEM
OOIICOOMEHHOM BEHTWISIUUM [0 3aJaHHOMY BHJY BpEIHBIX BbLICICHUM
HEOOXOJMMO PEUINTh COOTBETCTBYIOIIYIO CHCTEMY U3 JBYX YypaBHEHUH —
ypaBHeHUs1 OanaHca BpPEIHBIX BBIJACICHUM W YypaBHEHHsA OajlaHca BO3IyXa B
MOMEIICHHH.

[TocnenoBaTenbHOCTh pacueTa TpeOyeMOro BO3AyXOOOMEHa B IOMEIIEHUH
cienyromas: 1) 3agarTcs napaMeTpaMy MPUTOYHOTO U YXOJSAIIETO U3 TOMEIIECHHUS
BO3/yXa; 2) ONpPEAeNsoT TpeOyemblid BO3AyXOO0OMEH sl JAaHHOTO IMepHoja IO
BPEIHBIM BBbIIEIEHUSAM; 3) MPOBOJAT pacueT pa3jauyd MPUTOYHOTO BO3AyXa H
YTOYHSIOT NPaBUIILHOCTH BEIOOPA apaMeTPOB MOCIEIHETO.

Eciu  cranmapTHble  BO3yXOpacHpelesuTeId He oOecrnedyuBaroT B
oOCIIy’)KMBaeMOW 30HE TIIOMELIEHUS [JOMYCTHUMbIE MapaMeTpbl, TO pacyeT
TpeOyeMoro BO3yXOOOMEHa TOBTOPSIOT, 3a/JaBascCh JPYrUMH MapaMeTpaMu
OPUTOYHOTO  BO3AyXa. MMHHMMAJIbHBIM ~ BO31yXOOOMEH B  IOMEIIECHUU
(MMHMMAaJIbHOE KOJIMYECTBO HApYKHOI'O BO3/yXa B IPUTOKE) HA OJHOTO YeJOBEKa
onpenensercs u3 yciuoBus pazdasienuss CO, A0 JOMYCTUMBIX KOHIIEHTpALUW, a
takke mo CHull 41-01-2003, npui. M:

= s pabouynx MoMeneHu KaOWHETOB, O(pUCOB OOILIECTBEHHBIX 3aHUI
aIMMHHMCTPATUBHOTO HaszHaueHus — 40 M%/4 ¢ eCTECTBEHHBIM NMPOBETPMBAHHEM H

60 M4 — npE HEBO3MOXHOCTH €CTECTBEHHOTO IPOBETPMBAHHSA (HOPMEI
YCTaHOBJICHBI JUIsl JIIOJIEH, HAaxXONSIIMXCS B IOMEUIEHUWH OoJjiee JBYX 4YacoB
HEIPEPBIBHO);

= Ui TIOMEIIEHUH, B KOTOPBIX JIOJIM HAXOASATCS HE 0oJiee NIBYyX 4YacoB
HenpephiBHO — 20 M3/4 Ipy HEBO3MOKHOCTH €CTECTBEHHOTO POBETPUBAHMSL.

B npyrux mnomernieHusix oOIIECTBEHHOTO HAa3HAYEHUS HOPMY HApY>KHOTO
BO3JlyXa CJIEyeT MPUHUMATh MO TPEOOBAHUSM COOTBETCTBYIONIUX HOPMATUBHBIX
JIOKYMEHTOB.

Pacuer Bo31yx000MeHa 110 ra30BbIM BPEIHOCTAM

Onpenenenue HEOOXOAUMOIO  BO3JyXOOOMEHa B  TMOMEIICHHH  JJIst
pa3z0aBiieHusl KOHIIEHTpanuid CO, A0 MPEACNIbHO JOIMYCTUMON MPOU3BOAMUTCS IO

dbopmye:

Geo
L, =— 2 2.1
o, = g @)

o

rae Ggo - KOJMYECTBO BBIIEIUBIIETOCS YITIEKUCIOTO Ta3a B MOMEIICHUH,
r/4; Coon , Co— KOHIICHTPAIIMHU YTIEKUCIIOTO Ta3a B MOMEIICHUU U CHAPYKH, /Mo,
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st pacuera Bo3ayxooOMeHa 1o CO, HEOOXOAMMO MNPUHSTH PACUETHHIE
KOHLIEHTpAI[MH YIJIEKUCIIOTO ra3a B Hapy»KHOM U BHYTPEHHEM BO3]IyXe.

Konyenmpayusa CO, 6 napysicnom 6030yxe, 2/m>:

Jlnis neHTpa 60IBIIOro Topoa (CBHIIIE OHOTO MIH. Xkuteneit)-0,75;

TSl paiioHa B yepte ropoja - 0,5;

JUTSI 3aTOPOJTHOM 30HBI TNOO HEOOIBINX TIoceNKoB -0,4.

Konyenmpayus CO, 6 6030yxe nomewenutl, 2/m>:

B nedeOHBIX U IETCKUX YUpexKACHUAX — 1;

B aKTOBBIX, 3pUTEIIbHBIX, CIOPTUBHBIX 3aJlaX U B TIOJICOOHBIX TOMEIIEHUSX C

OOJIBIINM KOJUYECTBOM Jroaeu — 1,5;

B TIOMEIICHHUSIX BPEMEHHOTO MPEeObIBaHUS JI0IeH (Mara3uHbl, KHHOTEATPHI)-
2;

OOBIYHO BENMYMHA L, ONPENENSIET MUHUMAIBHOE KOJUYECTBO HAPYKHOTO
BO3/yXa, KOTOpOe HEOOXOANMO MOIaTh B IIOMEIIIEHHE.

Omnpenenenue pacxog0B NPUTOYHOTO M YIAJIAEMOT0 BO31yXa

Pacuer HeoOXOIMMBIX pacxoJ0B BO3/yXa OCHOBaH Ha COOJIIOJICHUU
BO3yIIHOro OanaHca u OanaHca BPEJHOCTH.

Bo3nymnsliii 6ananc BeIpakaeT paBeHCTBO MOCTYTAOMIUX B MMOMEIIEHUE U
YXOJSIIMUX PACXOJ0B BO3AyXa:

LHp + LMHp = Ly -LMy =0, (2.2)
rnae Lnp, Ly — pacxoasl MPUTOYHOTO M BBITSHDKHOIO BO3/1yXa 00MIE0OMEHHOM
BeHTUIAIMH, M>/4; Lyup, Lyy — Pacxomsl MeCTHOro NpUTOKa (MHQUILTpALKS

HapyXKHOTO BO3/yXa, MPUTOK JIOKAJIU3YIOIIETO0 YCTPOWCTBA W T.1I.) U MECTHOM
BBITSHKKM (MECTHBIMU OTCOCAMH U T.11.), M>/4.

[Ipu opranu3anuu MOAMNOPOB WM PA3PSIKEHUM B COCEAHUX MOMEIICHUSIX U
B CiIy4ae qucOaliaHca MEXIy pacxoJamMu MPUTOYHOTO M BBITS)KHOTO BO3JyXa B
OJIHOM M3 TIOMENISHHM, TeM He MeHee, coOIrogaeTcsl oOmui BO3AYIIHBINA OaaHc,
TaK KaK BO3JyX MEPETeKaeT W3 OJHUX IOMEIICHUH B JPyTrHe WU B HAPYKHYIO
cpeny. B cnydae mopjaep:kaHus pa3psikeHUs] B KaKOM-JIMOO MOMENIEHUH B HEM
yBEIUYUBACTCS WHQWIBTpAIMS HAPYXXKHOTO BO3IyXa W BO3AyXa M3 COCCIHHX
MOMEIICHUHN, a NP TOAACP)KaHUHU TOANOpa, HAIPUMEP B KOHAUITHOHHPYEMOM
MTOMEIIICHUH, U3 HETO MPOUCXOIUT AKCPMIbTpALIAs BHYTPEHHETO BO3IyXa.

bamanc BpeaqHOCTH MOKa3bIBAET, YTO PACXO] BPEIHOCTH, BBIICISIOMICHCS
B TIOMEIIEHUH WJIW TIOCTYMNAIOMIECH C MPUTOYHBIM BO3yXOM, PaBEH PacXoay dTOU
BPEIHOCTH, YJalsieMOMY BBITSDKHBIM  BO3AyXoM. BaxHyr ponas 1pu
OTIpeJIeJICHUN PACXOJ0B BO3JyXa HIpalOT TEeMIlepaTypbl MPUTOUYHOTO tnp, °C, u
ynansiemoro ty, °C, Bozayxa B cucreMe o011e00MEHHON BEH TUIISILIUH.
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Heo0xoaumblii BO31yX000MeH 10 M30bITKAM SIBHOTO TeIJIa

B GosbImMHCTBE CilydaeB Ipy OINpeeIeHu TpeOyeMbIX BO31yX000MEHOB
pacueT 0011e0O0MEHHOM BEHTHWIIALUU MOKHO IPOBOJAUTH IO U30BITKAM SIBHOTO
Teria. ITOT pacyeT npoiie, NpoBoAuTcs 6e3 moctpoenus |-d muarpamMme u
MIO3BOJISIET MOJIYYUTH pelIeHre 06e3 MOCIe0BATEIbHOTO MPUOIMKEHUS, KaK 3TO
UMEET MECTO IIPU pacyeTe Mo MOIHOMY Temly. OJJHaKO pacyeT Mo SBHOMY TEILTY
HE J1aeT BO3MOXHOCTHU OLICHUTDH BJIAYKHOCTHOE COCTOSIHME BO3AyXa B IOMEIIECHUH,
MO03TOMY UM TOJIb3YIOTCSI MPU pacyeTe BO3AYyX00OMEHOB B CyXHX MOMEIICHHUSAX (€
> 10000 xJIx/Kr).

B tex cnmydasx, korja Bo31yX000MEH B OMEIIEHUH ONpeaeseTcs
TOJIBKO 00IE0OMEHHOM BEHTHIISILUEH, (popMyIIa ISl ONpeIeICHUS
BO3/1yX000MeHa 1Mo M30bITKaM SIBHOTO TEIIa MMEET BU]I

e (23)
Co " Py '(tya _tnp)
Tor;a
G =Ly p
rne G,, L, — mnoTpedHOE KOJMYECTBO MPUTOYHOIO  BO3AYXa,

COOTBETCTBEHHO KI/4 M M>/4; Q, — M30BITKH SIBHOM TEIJIOTHL, KJIK/4; ¢, — ylelbHas
TEIUIOEMKOCTh Bo3ayxa, paBHas 1,005 x/lx/(kr/°C), [0,24 xkan/(xr/°C)]; t, —
TeMIeparypa yaajiseMoro Bosayxa, °C; t,, — Temneparypa NpUTOYHOTO BO3/AYyXa,
°C. ps — IUIOTHOCTH BO3JyXa, NMpPHUHUMaeMas B 3aBUCHMOCTH OT TeMIIepaTypbl
Bo3ayxa t, °C

ps = 355/(273+t)

Heo0xoaumblii BO31yX000MeH 10 M30bITKAM IOJIHOIO TEIJIa U BJIAaru

Pacuer BO31yXx00OMEHOB B MOMENICHUSX C TEIJIO- U BJIArOBBIICICHUSIMHU,
00CITYy’)KMBAaeMbIX CHCTEMaMH BEHTHJISAIIMN, BBITTOIHSACTCS C TIOMOIIBIO MOCTPOCHUH
IIPOIIECCOB M3MEHEHHMSI COCTOSIHMS BO3AyXa B rioMelienuu Ha | - d quarpamme.

Ha nuarpammy HaHOCSTCA TOYKH, OTBEYAIOIIME MapaMeTpaM XapaKTEPHBIX
COCTOSIHUM:

B — BHyTpeHHEro BO3AyXa, TOYKA HAHOCUTCA [0 HOPMHUPYEMOU
TEMIIEPATYPE U OTHOCUTEIILHON BIIAYKHOCTH;
II — npuToyHOrOo BO3AYyXa, TOUKA JEKUT HA NEPECEUYECHUU H30TEPMBI

NPUTOYHOTO Bo3ayxa t;,, W Jyda mporecca B TMOMEIIEHUH €, KJDK/KT,
ornpezeneHnoro mo gopmyne € = Q, /W,

Y — ypansemMoro Bo3myxa, TOUYKa HaXOAWTCS Ha MEPEeCceYeHUH H30TEPMEI ty, 1
Jyd4a Tporiecca B MOMEIICHHH &;

3areM ¢ |-d gwarpaMMbl CHMMAlOTCS 3HA4YeHHS OHTaIbIUHA | ©
BJIarocojiepskanuii d U1 yka3aHHBIX TOYCK.

Pacxox mnputounoro Bo3ayxa G, kr/d, cucrembl 001I€0OMEHHON
BEHTUJISAIIMHU, €CIM HMEIOT MECTO TEIUIO- W BJIArOBBIICICHUS, OIPEACIISAI0 II0
bopmyse:

110 N30BITKAM ITOJIHOT'O TEIIa
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L, = Q. (2.4)

110 U30BITKAM BJIaru
L,y = SR (2.5)
p,-(d, —d,,)10

rae Q,— u30bITkH nonHoM TerioTsl, K x/4; W,, — n30pITkM Biary, kr/4; |, —
SHTAJIBINA yAajdsieMoro Bo3ayxa, K/x/kr; |, — SHTaNbIUs MPUTOYHOTO BO3IyXa,
k/x/kr; d,, d,, — BmarocomepkaHue, TI/Kr, CyXOro BO3yXa, COOTBETCTBCHHO
yIalIsIeMOro W TPUTOYHOTO;  p; — IUIOTHOCTh BO3JyXa, INpPUHUMacMas B
3aBHCUMOCTH OT TeMIIepaTypsl Bozayxa t, °C

[Tpu npaBUIIBHOM TIOCTPOSHUY TIporiecca Ha | - d quarpaMmme pe3yiibTaTsl
pacyerta 1o hopmyam (2.3),(2.4) u (2.5) coBraaror.

Fpaqmqecxoe IMMOCTPOCHUE MPOIECCOB UBMCHCHUS IMMapaMETPOB BO3yXa
B NOMeIleHUH B TeIJIbIi nmepuona roaa

[Tpu 06bIYHON 00IIEOOMEHHON BEHTHJISAIMU B TEIUIBIA MEPUOJ T'oja BO3AYX
nomaercs 6e3 00paboTKM (TOJIBKO OYHIIAeTCs OT NbUIM B (GUIBTpaX) WIH
MOJIBEPraeTcsl aiuadaTHIecKOMy OXJIAKIEHUIO B (hOpCyHOUHOU Kamepe. B mepBom
cillydae TapameTpbl MPUTOYHOM TOYKH COBMAJAIOT C MapamMeTpaMmH HapyKHOTO
Bo3nyxa (T. /1 coBnagaet ¢ 1. H). Jlns onpeaenenus napaMmeTpoB BHYTPEHHETO U
yAaIsIeMoro BO3JyXa 4epe3 TOYKy H MpOBOMAAT JIyd Ipoliecca TEIUIOro Mepuoia
(puc. 2.1, a) nmo mepeceyeHUsi C H30TEPMOM, COOTBETCTBYIOUIEH NPUHATOMY
3HAYEHHUIO JOIYCTUMOM TeMmIepaTypbsl BHYTpEHHEro Bo3ayxa (T. B) u ganee 10
U30TEPMbI, COOTBETCTBYIOIIEH TeMIiepaType ynaaiasemMoro Bo3ayxa (T. V).
Temneparypa ynansemoro Bo3ayxa ty, °C paccuntsiBaetcs o ¢popmyse (1.12)

Ecnu Touka B oka3zanachk 3a mpejenamMu 00JIaCTH JOMYCTUMBIX MapaMeTpoB
BHYTPEHHETO BO3/yXa, CIECIyeT MPUMEHSATh aIna0aTHICCKOE OXJIAXKIACHUE WIIH
HUCKYCCTBEHHOE OXJIAXJICHUE (C TPUMEHEHHEM XOJOIWIbHBIX YCTaHOBOK). B
cllyyae HMCIOJb30BaHUs aguabaTtudeckoro oxmiaxaenus (puc. 2.1, 6) B | — d-
auarpaMme 4epes Toduky H mpooaumTcs aauabarta |,=const no ¢=90-+95%.
[Tomyyennass Touka K COOTBETCTBYET COCTOSIHHUIO BO3[yXa TMOCIE Kamepbl
opolieHHsl. 3a CYET HarpeBaHUs BO3JyXa B BO3JIYXOBOJaX M BEHTHIATOPE
TeMIIepaTypa IPUTOYHOro Bo3ayxa Oyxer Beimue Ha 0,5 — 1,5 °C.

Ilpumep 2.1. OnpenenuTh KOJUYECTBO BEHTHJISIHMOHHOTO BO3AYyXa,
noTpeOHOTO AJist O0PHOBI C TETJIOM U BJIArou, BRIACISIONIMMUCS B TOMEIICHUH.

Ucxoansie mannbie: Q, = 25500 xJIx/4; Q, = 130200 xJIx/a; W=42 kr/u4.

PacueTHbie mapameTpsl HapykHOro Bo3nyxa: t,=24 °C; |,=48 x/x/kr.

PacyeTHble mapaMeTpbl BHYTPEHHETO BO3yXa B MOMELIEHUH MPUHUMAEM
cornmacHo CHull [5], T.e. Ha 3 °C Bblle TeMiiepaTypbl HapyKHOTO Bo3ayxa t,=24 +
3=27 °C; ¢, ve 6onee 70 %.

Pewenue. Ha |—d-nnarpamme HaxOoquM TOYKY H(I),
COOTBETCTBYIOIIYIO TIapamMeTpaM Hapyx)Horo Bo3ayxa (i, l,) , uepe3 koropyro
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JOJKEH TMPOXOJUTH JIyd Mpollecca B MOMEIICHUH, TaK KaK B JIETHEE BpeMs
NPUTOYHBIA HApyXHBI BO3AYX MOCTyMaeT B ToMelleHne 0e3 Kakou-Tnbo
npeaBapuTeIbHON 00paboTku (puc.2.2)

ITo dopmyne € = Q, / W BbIUKCIIZIeM 3HAYCHHE YIJIOBOr0 KO3 HUIHCHTA
ayda mpouecca € = Qp / W = 130200/42=3100 x/[x/kr. Yepe3 Touky H(II)
IPOBOJMM JIyd TIpoIiecca M3MEHEHHUs cocTostHus Bosayxa. Ilo dopmyne (1.12)
OnpeseNseM IapaMeTpsl yaansdeMoro Bosayxa t, = t, + gradt(H, - 1,5)= 27+1.1(3-

1,5)=27,3 °C. Ha nepeceucHHH JIyda mporecca € ¢ U30TepMaMH BHYTPEHHETO U
yIalsIeMOro BO3JyXa, OINpejesseM TojiokeHue Touek B u V. 3arem c¢ I-d
aUarpaMMbl CHUMAIOTCS 3HA4YCHHMs OSHTanbiuii | u Bimarocomepkanmii d st
ykazaHHbIX Touek H(I1), B, V: nns rouku H(I) t,=24 °C; 1,=48 x/{x/xr; d,=9,5 r/kr,
anst Touku B t,=27 °C; 1,=68 x/x/kr; d~16 r/kr, mis touku YV t,=28,7 °C; 1,=72
kJIx/kr; d,=17,2 r/kr. 3Has MapaMeTphbl HAPY>KHOTO (TIPUTOYHOTO), BHYTPCHHETO H
yIaJaseMOro BO3JyXa, MOXKHO OIPEACIIHTh KOJUYCCTBO BECHTHIISIITAOHHOTO
BO3JIyXa, HCIOJb30BaB mpu 3ToM ¢opmyisl (2.3); (2.4); (2.5): mo m30bITKAM
nonsoro teria G,,= Q,/(l,-1,,) = 130200/(72-48) = 5425 xr/4; 1O M30BITKaM BJaru
G,,=W/ (d,~d,,) - 10° = 42000/(17,2-9,5) = 5454 kr/4; nio uzObITKam siBHOrO Teruia G,,=
QJ/[cs(ttyy)] = 25500/[1+(28,7-24)] = 5425 xr/u. Tak Kak, MOMYYCHHBIC 3HAYCHHS
COBIIAJAIOT, TO CJICJOBATEIbHO, IOCTpOeHHEe Tporecca Ha | - d gwmarpamme

BBIIIOJIHCHO BCPHO.

a)
|A

Puc. 2.1. TIpouiecchl H3MEHEHUsI COCTOSHUS BO3IyXa IPH BO3TyX000OMEHE MOMEICHHIA
B TEIUIBIN MIEPUOL:
a — Hapy>KHBIN BO3]IyX HE 00paldaThIBAETCS;

0— Hap}/')KHLII\/’I BO3YyX a,Z[I/IaGaTI/I‘leCKI/I OXJIAXKIaCTCA.
/

gl
L 5% ‘«L 5160
£ ol
B
=287
4527 SN

s 24

s

2737 &7 dyziz 0
Puc. 2.2. I'padmyeckuii pacuer BO31yX00OMEHA MPH JIETHEM PEKHME C TIOMOIIHIO
|—d-guarpamMmmbl
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4.7.2. I'paduveckoe NoCTpoeHNEe MPOLECCOB M3MEHEHUS
MapaMeTpoB BO31yXa B MOMeNIeHUH B X0JIOHBIH MepPuoI roaa

B xononHblii mepuos rojia MpUTOYHBIA BO3AYX HarpeBaeTcs B Kanopudepax
MPUTOYHOUM Kamephbl. B 1ensx skoHOMuUM Termia 1eiaecooopasHo (e JomyCcKaeTcs
HOPMAaMH ) MPUHSATH PEIUPKYIIALIMIO.

Kak mnpaBuno, npu oOOBIYHONM BEHTWISALMHU YBIAXHEHHE BO3AyXa B
(OpPCYHOUHBIX KaMepax B XOJIOAHBINA MTEPUO.T HE TTPOU3BOIUTCS.

XapakrepHple Toukn Ha | — d-gumarpamMme UIsi XOJOAHOTO TEpHONA
IPSIMOTOYHOM BEHTUJISIIIUH MTOKa3aHbl Ha puc. 2.3.
A
174 g

ofo

W

4/ >
dy d

Puc. 4.3. IIpouiecchl U3MEHEHMSI COCTOSIHUS BO3IyXa IPU BO3yX000MEHE ITOMEILIEHUN
B XOJIOJHBIN IIEPHUOJ TO/IA.

Kak mpaBwiio, mnOpoekTUpyeTcss OJIHa MPUTOYHAsT BEHTWIALMOHHAS
YCTaHOBKa, OOCIIYyKMBAIOIasi MOMEIICHUS B TMEPEXOHBIN, XOJOTHBIA M TEIUIBIN
nepuoabl. [fosToMy B MOMEMIEHUSIX, A€ HEBO3MOXKHO B TEIUIBIM MEPHOJ Toja
€CTECTBEHHOE TPOBETPHMBAHMUE, BO3JAYXOOOMEH B XOJIOAHBIA U TEPEXOIHBIH
NnepuoAbl TMPUHUMAETCS PaBHBIM MOTPEOHOMY BO3AYXOOOMEHY [Jisi TEIJIOTO
nepuoJa Kak MaKCUMaJIbHO oxujpaemomy. CrenoBaTeiabHO, MpU 3aJaHHOM
KOJIMYECTBE BEHTWISIIIMOHHOIO BO3/yXa pacueT 3UMHET0 PeXrUMa CBOJIUTCS K Ha-
XO0XKJCHUIO HEOOXOIMMBIX MapaMeTpoOB MPUTOYHOTO BO3JyXa, a TaKke K
OTPENICJICHUIO BEJIIMYMHBI BJIAXKHOCTU BHYTPEHHETO BO3AyXa MPHU YCJIOBUHU, YTO
00paboTKa MPUTOYHOTO BO3/AyXa 3UMOM COCTOUT TOJILKO B €r0 MOJIOTPEBE.

TeMrneparypy OpUTOYHOIO BO3[yXa KEIATEIbHO MPUHUMATH KAaK MOKHO
0oJiee HU3KOM, TaK KaK 3TO MPUBOIAUT K COKpAIIECHUS BO3lyX000MeHa, MOTPEOHOTO
JUTSL ACCUMIISIIIUY TETUTOM30BITKOB.

OnHako CHWKEHHE TEMIIepaTypbl MPHUTOKA MOXKET MPUBECTH K
BO3HMKHOBEHHUIO TUCKOM(POPTHBIX YCIOBHUI BOJHM3U JNEHCTBUSA MPUTOYHBIX CTPYH.
[Ipy BBICOTE MOMEIICHUH >KMIIBIX M OOIIECCTBEHHBIX 3JIaHMM 10 3 M IMPUHUMAIOT
TeMmIiepaTypy NpUTOKA HUKE TeMIepaTyphl BHyTpeHHero Ha 2 — 3 °C, npu BeIcoTe
noMenieHuii 6onee 3 M — HUXKE TeMIEpaTyphl BHyTpeHHero Bo3ayxa Ha 4 — 6 °C.
Bonbiiee noHmwkeHue 3HaueHus t; BO3ZMOXKHO, HO MPU €ro BbIOOpE HEOOXOIUMO
rapanTupoBaTh coomoaeHue 3amaHHbix CHullom mnapamerpoB Bo3ayxa B
oOcCITy’)KMBaeMoOi 30HEe MOMEILECHUM, MTOATBEP/IUB €r0 Pacuye€ToOM MPUTOYHOU CTPyH

[1].
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TemmepaTypy TOPUTOYHOTO  BO3AyXa  OMNPEACNSICTCS  CIEAYIOUUM
crocobom. Hanocst Ha mosie |—0-muarpaMMbl mapamMeTpbl HAPYKHOTO BO3yXa,
KOTOpBIE COOTBETCTBYIOT Touku H (puc.4.3).

3Has KOJMYECTBO BEHTWIAIIMOHHOTO BO3/yXa, U OMPEACIUB, M0 GopMyJe
(1.12), Temmiepatypy yaaasieMoro Bo3ayxa, OIpeaeisieM TeMIIepaTypy NPUTOYHOTO
BO3/yXa 1Mo hopMyIie:

Q,

t, =t, G, (2.6)
rae 1, — remnepaTtypa yAajasieMoro BO3[yxa B XOJIOAHBIN nepuoa roaa, °C;
Q. — M30BITKN SBHOW TEIJIOTHI B XOJIOJHBIN Tepuo rona, kJ[x/4; ¢, — ynenpHas
TEIIOEMKOCTh BOo3ayxa, paBHas 1,005 x[[x/(xr/°C); G,, — noTpedHOE KOJIUYECTBO

MPUTOYHOTO BO3yXa JJISI XOJIOAHOTO IEpHo/aa ro1a, Kr/d.

L, =L, otkyna G,,= L, - p,, .
p,,=353/(273+t;)); t} = t,—2+3°C

~ 3
Taxum 00pa3oM, 3aJaBIIMCh TEMIIEPATYpOM NPUTOYHOIO BO3dyXa t, Ha

2+3°C mmxe t, u onpenenus G,, sl XOJIOJHOTO Tieproja roja, no gopmyie (2.6)
ompenenseM JIEUCTBUTEIBHYIO TEMIIEpaTypy IPUTOYHOTO Bo3ayxa. Ecmu
TeMmreparypa  NOpUTOKAa  HAXOAUTCSI B IpeieiaX,  COOTBETCTBYIOIIMX
PacCMOTPEHHBIM BBIIIC TPEOOBAHUSIM K TeMIlepaType IMPUTOKA, TO ITPOU3BOJISAT
JajdbHEeHIIee TOCTPOSHHUE ITPOIIECCOB U3MEHEHHS COCTOSIHUS IIPUTOYHOTO BO3AYXa.
Uepe3 Touky H mpoBOIMM JIyd IOAOTPEBa HAPYKHOTO BO3AyXa B Kajgopudepe
d,=const. Touka /I HaxoaUTCsA Ha TepecedeHUH auHMHM 0,=CONSt ¢ m30TEepMOi
npuToka t,, momydeHHou no gpopmyne (2.6). Jdns nocrpoenus touek B u ¥V uepes
TOUYKY // IPOBOAAT JIyd IIpoliecca € 10 IepecedeHus ¢ uzorepmami i, u t,.

Ecnu temmepaTtypa mpuToka oKazaach B IpeneiaX, He COOTBETCTBYIOIINX
PacCMOTPEHHBIM BBIIIIE TPEOOBAHMSIM K TeMIlepaType MPUTOKAa, TO HEOOXOIUMO
Tepe3agaTecs t., ¥ BBINOIHUTH PACUeT 3aHOBO.

di; = 0,5 r/kr. ITorepu Temnotsl momerinenreM coctaBistior 100000k [x/4.

Paznea |l. AspoannamMudeckuii pacyer cucTEM Pa3JIUYHOTO HAZHAYEHUS

1. A3poauHAMHUYECKHH PacyeT CUCTEM BEHTHJISALUN ¢ MEXAHUYECKUM
no0y KIeHrueM JBUKEHHUS BO31yXa

AdBpOAMHAMHUYECKUN pPACyYeT BEHTWIALIMOHHOM CHCTEMBI, COCTOAILIECH W3
JBYX JTaIlOB: pacyeTa y4aCTKOB OCHOBHOI'O HAIIPABJICHUS — MarucCTpaly U yBs3Ka
BCEX OCTAJIbHBIX YYAaCTKOB CUCTEMBI IIPOBOAUTCS B TAKOM IIOCIIEN0BATENBHOCTH.

1. Onpeodenenue mnacpysku omoenvHvix pacuemuvix yuacmros. CUCTEMy
pa30MBaIOT Ha OTAENIbHbIE YUYACTKU U OMPEIEIIAIOT PAcXo/l BO3AyXa Ha KaXKIOM U3
HUX. Pacxompl omnpenensoT CyMMHUPOBAaHHBIM pacxXxoJOM Ha  OTAEJIbHBIX
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OTBETBJICHUSIX, HA4YMHAs C MEepU(EPUNHBIX YyYACTKOB. 3HAYCHHSI PACXOJ0B H
JUTMHBI KQKJIOTO Y9acTKa HAHOCST Ha aKCOHOMETPUIECKYIO CXEMY.

2. Bvibop ocnosHnoco (macucmpanvruozo) Hanpasienus. BeIIBISIOT Hanboee
MPOTSHKCHHYIO IETI0YKY TOCIIEI0BATEBHO PACTIOIOKEHHBIX PACUETHBIX YUACTKOB.
OuxcupyroT 000pyJIOBaHHE W YCTPOMCTBA, B KOTOPBIX MPOUCXOIAT MOTEPH
naBieHus. Bo3myxopaszmaromuie U BO3AYXONPHUEMHBIE YCTPOWCTBA, Kalopudepsl,
GUIBTPHI U TIP.

3. Hymepayusa yuacmkog macucmpanu. Y4acTKH OCHOBHOTO HaIlpaBJICHUS
HYMEpYIOT, HAaUMHAs C y4acTKa ¢ MEHBIITUM pacxoaoM. Pacxom u mIMHY Kaxao0ro
ydyacTKa OCHOBHOTO HANpaBIICHUS 3aHOCAT B TaOMUIly a’pOJUHAMHUYECKOTO
pacuera.

4. Onpeoenenue pazmepos ceyeHus pAcyemHblX Y4acmKo8 Ma2ucmpan.

[Tnomanb IIonepeyHoro CCUYCHUA pPacdCTHOro ydacTka, M2, OIpCACIIAIIOT 110

bopmyie
L
fp = ) (11)

rae Lp— pacueTHblil pacxos BO3yxa Ha y4acTKe, M/C; 9, — pEKOMEHyeMas

CKOPOCTb JBUKEHUS BO3/lyXa HAa y4acTKe, M/c (MpuHUMaroTcs 1o tadn.1.1).

PexomeHnnyeMble  CKOpOCTM  ONpEAENCHbl U3  OKOHOMMYECKHUX U
TEXHUYECKUX TpeOoBaHumidl. W3 ycnoBUH CHUXKEHUA IIymMa CKOPOCTb B
BO3JlyXOBOJaX NPOMBILIUICHHbIX 3JaHUi mOpuHHMaerci oT 6 go 12 m/c, B
OOIECTBEHHBIX 3JaHUAX OT 5 10 8 M/c. PexomeHayercss MEHbBIIYIO CKOPOCTb
OPUHUMATh HAa KOHIEBBIX Y4acTKaX CHCTEMbI, NOCTEIIEHHO YyBEJIWYHUBas €€ s
JIpYyTUX y4acTKoB Maructpaiu. Ha yuyacTke ¢ OOJbIIMM pacxoJoM MPUHUMAETCS
OoJbIIIasi CKOPOCTb.

[To Bemuumue f, momOuMparOT CTaHAAPTHBIE pa3MeEpbl BO3AYXOBOAA WIIU
KaHaJa TaK, YTOObI (hakTH9ecKas IIona s nomnepeunoro ceuenus fy = f,.

Pe3ynpraToM pacdera B 3TOM IYHKTE SBIISIOTCS BEIWYMHBI O WM a X B,
COOTBETCTBYIOIIME  TPUHATOM  IUIOIIAAM  [OmepedyHoro  ceuenus.  Jns
OpSMOYTOJBHOTO BO3AYXOBOJA, KpPOME TOr0, ONPEIENSIOT HSKBUBAJCHTHBIN
JIaMeTp. DTH BETUYMHBI 3aHOCST B PaCUETHYIO TaOIHILy.

Tabmuua 1.1 PekoMeHyemble CKOPOCTH JBUKEHHUS BO3/lyXa Ha y4yacTKaxX U
B 2JIEMEHTaX BEHTWIALIMOHHBIX CUCTEM

Y4acTKH U 371€EMEHTHI BEHTUIISILITMOHHBIX PexoMeHniyeMble cKOpocTH, M/C, IpU TOOYXACHUH
cUCTEM JBUKECHHS BO3yXa B CUCTEME
€CTECTBEHHOM MEXaHUYECKOM

O6HIGCTBCHHBIG MIPOMBIIIJIICHHBIC

3JIaHUS 3TaHMSI
JKamto3u Bo31yx03a00pHbBIE 0,5-1 2-4 4-6
[TpuTouHbIE MWAXTHI 1-2 2-6 4-6
['opu3oHTaIBHBIC BO3TYyXOBOJBI H COOp- 1-15 5-8 6-12

HBIC KaHaJIbl

BepTukanbHbIe KaHATBI 1-1,5 2-5 5-8
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ITpuTOYHbBIE PENIETKU U NTOTOJIKA 0,5-1 0,5-1 1-2,5
BrITsDKHBIE pemeTkn 0,5-1 1-2 1-3
BrITSOKHBIE IAXTHI 1,5-2 3-6 5-8

5. Onpeoenenue ¢axmuuecxoti cxkopocmu. DAKTUIECKYI0O CKOPOCTh
OTIPEIEIISIIOT TI0 hopMyIie

9=_2 (1.2)

[To 5To¥ BeMUYMHE BEIYHUCISIOT JMHAMUYECKOE TABJICHUE HA yYacTKe.

6. Onpeodenenue nomepsv dasnenus na mpenue. [1o HaHOTpaMMaM HJIU 110
tabymmam omnpexnensitor R = f (&, d) u By [loTepu maBiieHus Ha TpeHUE Ha
pacdeTHOM y4acTke paBHbI Rl

7. Onpeoenenue nomepsv 0agieHus 8 MeCMHbIX conpomusnenusx. Js
Ka)XI0r0 BHJa MECTHOTO COMPOTHBIICHUS Ha YJacTKE MO TaOJMIaM OIMpenessioT
ko3 puUIMeHT MeCTHOTO compoTuBIcHUS &. [lo X ¢ M TMHAMHUYECKOMY TaBICHHUIO
OTIPEEIISIIOT TTOTEPH JaBJICHUS B MECTHBIX CONTPOTHUBIICHUSAX HA YIaCTKE

2
z=3x&P f : (1.3)
Ecmu oxaxercst, 4To K03(p(PHUIUEHT MECTHOTO COINPOTHUBICHHS OTHOCHUTCS
HE K CKOPOCTH Ha paCYETHOM y4acTKe, TO HEOOXOIUMO CIeNaTh IePECcUeT &
2
1.4
fos, [Sr] : (1.4)

G

rae &, — TabiuuHoe 3HaYeHue Kod(PQUIMEeHTa MECTHOTO COMPOTHUBIICHHUS;
9, — CKOpPOCTh BO3/1yXa, pEKOMEH lyemMasi B TaOJIMLAX AJid onpeneneHus Z.

8. Omnpeoenenue nomepv oOasnenuss Ha pacuemuom yuacmie. Ilotepu
naBJieHUs Ha ydacTke paBHbI (RPyl + Z)

[Ipu Temmeparype TpPaHCIIOPTUPYEMOro Bo3ayxa, He pasHoii 20°C, Ha
noTepu AaBlieHus], nojacunutanubie 1Mo (opmyne (RBul + Z), cnmexyer BBOAMTH
nornpaBovHbie KodpduimeHnTsl K1 n K; — COOTBETCTBEHHO Ha TPEHHE M MECTHBIC
CONPOTHUBJICHUS.

9. Onpeoenenue nomepo oasnenus 6 cucmeme. OOIIKME TOTEPU JTABICHUS B
cUCTEME

AP, =S (RB1+Z)+SAP,, | (1.5)
i=1

rie 1 — N — HOMep y4acTKOB OCHOBHOT'O (MarucTpajbHOr0) HalpaBlICHUS;
AP,s — morepu [faBieHHsT B OOOpPYJOBAHMM W JPYIMX  YCTPOMCTBax
BEHTWSILUOHHOW cucTembl. Ilpu pacdyere BEHTWIISSIUMOHHBIX CHUCTEM IS
MHOTO3TaXHBIX 3JaHUN WIIA CUCTEM, OOCITYKUBAIOMINX HECKOJIbKO MOMEILECHUMN, B
KOTOpPbIX  TOJJIEPKUBACTCS  pa3HOE  JaBJE€HUE, HEOOXOAMMO  YUYUTHIBATh
M30BITOYHBIN MOANOP WUJIU Pa3pexeHue B 00CIy)KMBAEMOM MOMEIIEHUU. 3HAUCHHE
noanopa unu paspexenus (£ A Ppoy) omnpenensercs mpu pacuere BO3AYLIHOTO
pexuma 3aHus 1 Jo0aBisgeTca K oOumm norepsam aasiaeHus. Toraa

AP, = (RB,1+Z)+ZAP,, + AP (1.6)

i=1

nom
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Ha sTomM 3akaHuMBaeTCs TEpBBIA JTan pacyeTa CUCTEMBI; 3HaueHue AP
CIIY’)KUT JJIs TOI00pa BEHTHIIATOPA.

10. Veasky ecex ocmanvHuix yuacmkoe cucmemsl TPOBOIAT, HAUWHAS C
CaMBbIX MPOTSDKCHHBIX OTBETBJIICHWA. MeTOAMKA yBS3KHW OTBETBICHUN aHAJIOTHYHA
pacdeTy y4aCTKOB OCHOBHOTO HampamiieHHs. Pa3sHUIIA COCTOWT JHIIh B TOM, YTO
IPU yBSI3KE KAXKIOTO OTBETBIICHUS HM3BECTHHI MoTepu B HeM. [lotepu OT TouUkm
Pa3BETBJICHUS 10 KOHIIA OTBETBJICHUS JOJIKHBI ObITh PaBHBI MOTEPSAM OT ITOH Ke
TOYKH J0 KOHIA raBHOW Maructpany, T.e. (RIBw + Z)ors = (RIBw + Z)napan. ya. Ji1s1
pacdera OTBETBJICHHHA TPUMEHSETCS CIOCOO TMOCIEA0BaTEIBHOIO MOoA00pa.
Pa3smepsl ceueHuit OTBETBIICHUH CUMTAIOTCS TT0I0OpaHHBIMH, €CJIM OTHOCHUTEIIHHAS
HEBsI3Ka oTeph He npesbimaet 10 %

(RIB, +Z),,,— (RIB, +7Z)

(RIB, +7Z)

B cnyuae, ecnu M30BITOYHBIE JABJICHHUS B MOMEUIECHUSIX, O0CTYKHUBAEMbIX

KOHIICBBIMU YYaCTKaMH TJIABHOW MaruCTpasid, © OTBETBJICHHS Pa3HbIC, TIPH YBSI3KE
YYUTHIBAIOTCS 3HAYEHUS dTUX JTaBIICHUN

RAPEET 100 £10% - (1-7)

napanyu.

(Rlﬁm +Z)0m(i +AP710}%.0}716’ = (Rlﬁw +Z) +AP

R A (1.8)
OTHOCHTENbHAS HEBS3KAa B OTOM CIIy4a€ TaKXKe OIPEHENSAETCS C y4ETOM
ATUX JABJICHUU.

[Io KOHCTPYKTHMBHBIM COOOPaXEHHMSIM M W3 YCJIOBHM THUINH3ALUUU JAETalel
pa3Mepsl MOMEPEYHOTO CEUYECHHSI OTBETBICHUM NPUHUMAIOTCA OAWHAKOBBIMU. [Ipn
TOM JJIsl YBA3KU OTAEJIbHBIX BETBEH YCTaHABIMBAIOT AvadparmMbl, Ha3HAUYECHUE
KoTopeix — moracuTh pasHuy Mexkay (RIBw + Z)ow W (RIBw + Z)napanys.
Juadparmsl ycTaHABIMBAKOTCS PEUMYIIIECTBEHHO HA BEPTUKAIBHBIX YYaCTKaX.

2.A3poaHAMHUYECKHI PacyeT BBITHAKHBIX CHCTEM BeHTWISIIIUU
€ €CTeCTBEHHbIM MO0y KIeHNEM ABHKEHHSI BO31yXa

B CUCTCMaX BCHTUJIAIIMN C €CCTCCTBCHHBIM HO6Y)K,Z[CHI/ICM pacqu HAa4YMUHAIOT

C omnpcaciacHusd paciojaracMoro JIaBJICHHUA. Pacqu OTJIINYHACTCA MaJIbIMHU

SHAYCHUAMUNU PCKOMCHAYCMbIX CKOpOCTeP'I nu 3aJIdaHHBIMHA paciojaracMbIM

JABJICHHUECM. B »tom Clydyac OCHOBHOC pPACUCTHOC HaIIPpaBJICHHUC HOOJIKHO

IMPpOXOOUTHb YCPEC3 HaI/I60J'Iee YOAAJIICHHYIO BECTBb CUCTCMBI, UMCIOIIYIO HAMMCHBIICC
paciojaracMoc aaBJICHHUC

P, =HApq , (2.1)

pacn

rae H — paccTtossHuE OT BBITSDKHOM PEIIETKH HA BXOJE BO3/lyXa B PACUETHOE
OTBETBJICHUE JI0 CPE3a BBITSIKHOM MIAXTHI; AP - pacyeTHasi pa3HOCTh IIJIOTHOCTEU
HapYy’KHOTO U BHYTPEHHETO BO3yXa.

[Ipu omnpeneneHnH pacrosaraéMoro €CTECTBEHHOIO JABJIEHUS BBITSKHOM
BEHTWJISILIUU JKUJIBIX W OOIECTBEHHBIX 3/IaHUN B Kaue€CTBE PACUETHON Hapy>KHOU
TEeMIIepaTyphl IPHHUMAETCS TEMIIEpaTypa HapyKHOTro Bosayxa t,=+5°C. lanee HO
pacyeTHbIM TaOJIUIAM ISl ONPEAENICHUs] MOTEPh AaBJICHUS HA TPEHUE B KPYTIIbIX
BO3/yXOBOJ[aX Ha3HAYAIOT CEYEHHE (JUaMETP) BO3AYXOBOJIOB (KOHCTPYKTUBHO WU
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[0 CKOPOCTUM JBHKEHHUS BO3JyXa), COOTBETCTBEHHO IPUHATOMY CEUEHUIO M
3aJJaHHOMY KOJIMYECTBY BO3AyXa IO Te€M JKe€ TaliuLaM OIpeaesstoT
ITUAPABIMYECKAE IIOTEPU HA IIPEONOJEHUE Cul  TpeHud. [lnd KaHaiioB
IIPSIMOYTOJIBHOIO CEUYEHUsl HAXONAT SKBHUBAJIICHTHBIM AUAMETP IO CKOPOCTH d,

KpyrJioro Bo3ayxoBoja. [lo momyuyeHHOMY d, M CKOPOCTH BO3[yXa B KaHaje, C

IMIOMOIIBbKO PACUCTHBIX T3.6J'II/IH, OIIPCACIIAIOT IIOTCPU MHABJICHUA Ha TPCHUC. IIo
YdaCTKaM BGHTHHHHHOHHOﬁ CCTU ONpCaAC/LAIOT THAPABIMYCCKHC IIOTCPpU Ha
MCCTHBIC COIMPOTUBJICHUA. 3areM BBIABJIAIOT CYMMApPHELIC (1)3.KTI/I‘ICCKI/I€
InApaBIMICCKHUC IIOTCPH Ha BCCX YYACTKAX, BXOIAINUX B PACUCTHYIO BCTBb.
HOTepI/I HaBJICHUS II0 OCHOBHOMY pPACUCTHOMY HAIIPABJIICHUIO JOJIKHBI OBITH

MEHBIIIE PACIIOIAraeéMoro JaBjieHus Ha BenuuuHy 3anaca 10 %, T. e.
P[Ja('n - (Rlﬂlu + Z)('MC”’I
P

pacn

-100 <10% - (22)

Ecim BenmnumHa Py>Ppacn , TO HEOOXOOMMO COOTBETCTBEHHO YBEIMYHUTH
CCYCHME OTACIIBHBIX YYAaCTKOB BEHTUIAUUMOHHOU ceTu. Ecimm BennmumHa Py<Ppacn,
TO HEOOXOJMMO YMEHBIIUTHh CEYCHUE OTIEIbHBIX YYaCTKOB BEHTUJISLIMOHHOM
cetu. llocne pacuera OCHOBHOTO HAMNpPaBICHHUS BEHTWIALMOHHOW CETH
MPUCTYMAIOT K PaCYETy OTBETBICHUMN CETH. PacyeT OTBETBICHUI BEHTWISIIUOHHON
CeTH  TMPOU3BOJIAT  AHAJOTMYHO  pPACUYETy  OCHOBHOIO  HAIPaBIICHUS.
[IpenBapuTebHO HAXOIAT PACIOIATAEMOE JABJICHUE B OTBETBJICHUM, HA3HAYAIOT
CCUYCHHE BO3JYXOBOJIa C TMIOMOINBIO TaOJUIl U ONPEACNSIOT (PaKTUUECKHe
TUAPABIMYECKUE TOTEPU MPU JBUKEHUM BO3JyXa IO OTBETBICHUsAM. Pacuer
CUMTAETCS] 3aKOHYECHHBIM, €CJIM TOTEPU JIaBJICHUS B OTBETBJICHUM HE OOJBIIE
pacmnoyiaraeMoro JaBJICHUSI B OTBETBICHUHU. YBS3KY OTBETBJICHUW C OCHOBHBIM
HAalpPaBJICHUEM IPOBOJAT C YYETOM PaA3HULBI PaACIOIAraeMOro JABICHUS IS
OTIIEJILHBIX OTBETBJICHUN. [Ipu 3TOM *XKemarenbHO, YTOOBI 3amac pacroyiaracMoro
JIaBJICHHS] OTBETBIICHUS OBLIT IPUMEPHO OJIMHAKOB C 3allaCOM B PaCUETHOMN BETBH.

3. Pacyer BO31yX0BO/0OB PABHOMEPHOM pa3iayu 1 PABHOMEPHOI'0
BCACHIBAHUS

Bo31yx0B0 NOCTOSTHHOTO CEYEeHUsI C TPUTOYHBIMM OTBEPCTHUSIMH MePeMEHHOM
IJIOIIA A

Bo031yx0BO1 TOCTOSIHHOTO CEYEHUS C IPUTOYHBIMU OTBEPCTUSIMU
nepeMeHHOM 1Tomaau (puc. 5) MpuMeHsIeTCsl B OOIIIECTBEHHBIX 3/IaHUSIX B CBSI3H C
aApPXUTEKTYPHBIMHU TPEOOBAHUSIMU U TIPU JOMYCTUMOCTH Pa3HON CKOPOCTH UCTeUe-
HUS BO3yXa MO JJIMHE IIEJIH, HAlPUMEDP TP OCYIIECTBICHUH MTPUTOKA HA 3HAYH-
TeapHOM (Oosiee 4 M) BBICOTE.
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Puc. 5 O6mmii B BO3ayX0BOIA.

Ilopaook pacuema.

1. OnpenenstoT MakCUManbHOE KOJIMYECTBO OTBEPCTUHM B OOKOBOI CTEHKH
BO3/yX0B0/1a, KOTOPOE HE JIOJKHO MPEBBILIATH
o = 22 (3.1)
R
2. OnpeaensioT miouap IepBoro IpUTOUHOTO OTBEPCTHS IIPU 3aJaHHOM
CKOpPOCTH HCTEUEHUS Iy

L
= " 3.2
4 9, -n-3600 (3:2)
rae 9, — 3aJaHHas CKOPOCTh HCTEYEHHUS, M/C.

3. OnpenenaroTcs MIoaau NOCIEIYIOMNUX OTBEPCTUN

_ L : (3.3)

fi+1 2 ’
\/fllz_(gj ((i-i-l)z —i% - RF’)‘: -iZJ

HanmensbIyro miomaas ©UMeeT IMepBoe OTBEPCTHE, HAMOOJIBITYIO OTBEPCTHE

Ik=2P/RI', ix>n
4. OnpenensieTcs CKOPOCTh HCTEYEHUS BO3AyXa U3 KaXKI0TO OTBEPCTHUSA
L
g =—" (3.4)
3600 - f.-n
5. Onpenensercs NOJHOE JaBJICHUE B HAYaJIe BO31yXOBOAA
2
LTIy (35)
2u” 3
Pa3meppl oTBEPCTUI ONIPENEIISIOT KakK
¢ :fi/bz' | (36)

rac c,— UCKOMas INPHUHA OTBCPCTHUA, bi — IIpuHATasA BeICOTA €TI0,
IIOCTOAHHAsA JJIs1 BCEX OTBGpCTI/If/'I.

IIpumepl.

Heo6xoauMo moate Bo3ayx B koamdectse Ly = 1,2 M%/c uepes BozayxoBon
IIOCTOSIHHOT'O IIONEPEYHOro Ce4eHUs ¢ 6 MPUTOYHBIMU OTBEPCTUSMHU B OOKOBOM
CTEHKE C MaKCHUMAaJIbHO JOIYCTUMOM CKOPOCTbIO UcTeueHus I, = 4 m/c. JlnuHa
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Bo3ayxoBona | = 5 M, mupuna a = 0,5 M, BeicoTa ¢ = 0,4 M, pacCTOSIHHE MEXTY
orBepctusimu I' = 1 m. TpeOyercs onpeaenuTh miomaau oTeepcTuid f u momHoe
naBieHue Py B Hayase BO3AyXOBOJA.

Pewenue.

HaxonuMm cKOpoCTh IBHKCHHUS BO3yXa B Havaje Bo3ayxoBoja 9, = Lu/F =
1,2/(0,5%0,4) = 6 Mm/c. OKBHUBAJIEHTHBIN IUaMeTp d," =
2aB/(a+B)=2-0,5-0,4/(0,5+0,4) = 0,445 m. C nomompio TabmMIl AJIA pacyera
BO3JyXOBOJIOB 10 9, u O, waxomum P, = 22 Ila, u R, = 0,84 Ila. Ilpm

IIOJ[y4YEHHBIX 3HAYECHUSX YCIOBHE n, :%= 2:22/0,84:5 = 10>6 BbIIEpKAHO.

H

Haxoaum rmiom@aap IMEPBOrO IPHUTOYHOIO OTBEPCTHS IMPH CKOPOCTH BBIXOJA
BO31yXa U3 Hero 9, =4 m/c. fy = Ly/$,n = 1,2/4:6 = 0,05 Mm% Beraucnsem fp, 95
BO BTOpOM OTBepcTUM nipu u= 0,63.

f,= - = 0,052 M2
L _(O,GSJ [(Hl)z e 0,84.1_12}
0,05 0,2 22

9,=1,2/0,052-6 = 3,85 m/c.
3¢ oTBEpCTHE f3= 0,056 M% 93=3,57 m/c.
4¢ oTBEpCTHE f4=0,063 M% 94=3,14 m/c.
5¢ oTBEpCTHE fs=0,079 Mm% 95=0,13 m/c.

6¢ oTBEpcTHE fe=0,13 M?%;, 93=1,5 m/c.

BO3IIyXOB0}I MOCTOSAHHOTO CCYCHHUSI C IPUTOYHBIMHU OTBEPCTUAMU MOCTOSIHHOM
nJjomaan

OcoO0bIii mHTEpeC MPEeACTABISIOT BO3IYyXOBOJbI PAaBHOMEPHOW pazfady u
PaBHOMEPHOT'O BCACBHIBAHUSI MOCTOSIHHOTO CEYEHHS] C OTBEPCTUSIMUA OJUHAKOBOMU
mmomaay. Takue BO3yXOBOAbI, YCTAHOBJICHHBIE B 3pUTENIBHBIX U AKTOBBIX 33]1aX,
doite 1 IPyrux MoJAOOHBIX TOMEIICHUSIX OOIIECTBEHHBIX 3/IaHUN U BHITIOJIHCHHBIE
B CTPOUTEIILHOM HCIIOJTHEHUH, XOPOIIIO BIUCKIBAIOTCS B UHTEPhEP, 00ECTICUUBAIOT
TpeOyeMble HOpMaMH yCIOBHUS MHUKpokiuMarta 3aaHuil. OjHaKo MOJTHOU
PAaBHOMEPHOCTH BCAChblBaHWs WA pPa3ladyd BO3[AyXa TAaKUE BO3IYXOBOIBI
o0ecreyuTh HE MOTYT, Jla Takasi pAaBHOMEPHOCTh MOYTH HUKOT/Ia U HE TpeOyeTcs.
[ToaToMy mpu pacuyere BO31YXOBOJOB PaBHOMEPHOM pa3ladyd WJIM BCACHIBAHUs
BO3/yXa KpOME€ TE€OMETPUUYECKUX U JIPYTUX HEOOXOJAMMBIX [aHHBIX JOJIKHO
00s13aTE€JIbHO YKa3bIBAThCSl JIOMYCTUMOE OTKJIOHEHHE CKOPOCTH WM pacxoja
BO3/yXa OT UX CPEAHET0, MAKCUMAIBHOTO WJIM MUHUMAJIBHOTO 3HAYCHUH.

IMMopsaagok pacuyera.
1. OnpenensieMm CKOpOCTh BO3lyXxa &,, M/C, B Hauaje BO3yX0BO/IA:

8, = L/(3600a6). (3.7)

2. BrruncnsieM 5KBUBaJIEHTHBINA quamerp d g,
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d ,= 2ab/(a+h). (3.8)
3. OnpegensieM BeMuruHy KpuTtepus PeitHomnbaca.
Re=8 d,/v (3.9)

4. Haxoaum K03 PHUIIHMEHT COMPOTHUBIICHUS TPEHUS 10 popmysie ANBTIIYIIS:

2 =0114/68/Re+k/d, . (3.10)

5. BerumcisieM mapamerp BO3IyXOBOJIA:
Al=2al/d,. (311)
6. Ilo cnemyromum 3aBucuMocTsM st yeiosust | < 2d,/ A, onpenenim

mapaMerp INeld uo, NPHHAMAas B 3HAMEHATeJIe II0J 3HAKOM pajuKaia
a0COJIFOTHBIEC 3HAUCHUS

uo = |2r /[0,25/1|(n -1)?+0,4(n—-1)/n-0,167(4n+1)(n 1)} (3.12)

uc= |2r_ /[0,167 (2n+1)(n+1)-1-0,08341(n?> —=1)—0,2(n 1)} (3.13)

B pacuer mpuHMMaeM MEHBIIYIO W3 BEJIMYUH, MOJYYCHHBIX IO 3aBHUCH-
moctsam (3.12) u (3.13).
7. TlpoBepsieM YycCJIOBHsS TNpPUMEHEHHMS paCueTHBIX 3aBHCHUMOCTEH Hepa-

BeHCTBOM Nuo<l. Ilpm 3HaueHun Nuoc >1 HEOOXOAUMO HU3MEHHTH KOH-

CTPYKTHUBHBIC O0COOCHHOCTH BO34YyX0BOJaA.
8. [loacuuTeiBaeM mjIomaab € JMHUIHOTO OTBCPCTHUA O, M2.

o= uocablu (3.14)
9. Haxogum KoOd(pPUIIMEHT MECTHOTO CONPOTHBICHHUS BO3JYyXOBOJa IO
bopmyie

£=1+ {1+ (,uc;jz[O,ZSﬂ I(n—1)? +0,2(n—1)—0,167(4n +1)n —1)}}/{#(#(})2} (3.15)

10. Beramcisiem ruapaBIMIeckoe COMPOTUBIICHUE BO3TyX0BO/IA:

Ap = 9% pl 2, (3.16)
re p - INIOTHOCTh BO3yXa, Ul BCEX BapMaHTOB p = 1,2 kr/m3.
IMpumep Ne 2. Jlano: pa3mepbl BozayxoBoja a= 0,6 M, b= 0,6 m, | =10

M; YHCJIO OTBEpPCTUH N = 5; abcoiroTHas mepoxoBaTtocTh cTeHpk K = 0,01M;
koapdunmreHT pacxoaa orseperus | = 0,6; pacxoa Bo3ayxa yepe3 Bo3ayxoBoj L =
8645 M3/4; MakCHMMAaJIbHO JOIYCTHMOE OTKJIOHEHHUE Imax = 0,06.
Pemenmne. 1. Onpenensiem o dopmyse (3.7) CKOPOCTh BO3/IyXa B Hadale
BO3/IyXOBO/Ja:
4, = 8645/(3600 - 0,6 - 0,6) = 6,67 m/c.
2. DKBUBAJICHTHBIH quametp mo popmyne (3.8) paseH:
d,=2-0,6-0,6/(0,6 +0,6)=0,6 m.
3. Benmnuuna kputepusi Peiinonbaca cormacHo ¢opmysie (3.9) pasHa:
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Re= 6,67 - 0,6/(1,5:10°) =2,67-10°
4. KoaddunmeHT conpoTUBICHHS TPEHHSI ONIPEIEISIEM 110 PABEHCTBY
(3.10):  2=0,114/68/(2,67-10°)+0,01/0,6 = 0,04.
5. OnpenernsieM mapameTp Bo3ayXxoBoja 1o 3aBucumoctu (3.11):
A1=0,04-10/0,6 = 0,667.
6. HaxoauM KOMILIEKC BEJIMYUH:
2d,/A4=2-0,6/0,04=30Mm>1=10 M,
II09TOMY OIpeeIIieM apaMeTp mieiu mo 3aBucumoctsam (3.12) u (3.13):

yo= 20,06 = 0,104,
0,25-0,667 -16 +0,4-4/5-0167 -21-4

o= 2-9.06 =0,123
0167 -11-6-1-0,083-0,667 - 24 -0,2-4

[TpuauMaeM y& =0,104.

7. Tak xkak Npuoc =5 - 0,104 = 0,521 < 1, TO yclIOBUS NPUMEHSIEMBIX
3aBHCUMOCTEN BBITIOJHEHBI.

8. [lmomanas eIMHUYHOTO OTBEpCTHs cornacHo Gopmyre (3.14) paBHa:

c=0,104-0,6 - 0,6/0,6 = 0,0625 m?,

a ero pasMmepbl, HCXOJS U3 BBICOTHI BO3YyXOBOJa, MOKHO MPHUHITH paB-
HbeiMHu 0,18 % 0,35 M.

9. Koa(pduuneHT MecTHOro CONMpOTUBIEHHUS BO3AyXoBoaa Mo (opmyre
(3.15) paBeH:

¢ =1+{1+0,104%[0,25.0,667 - 16 +0,2-4— 0167 - 21 4]}/|25-0,1042 | = 4,28,
10. A»spoamHamMuuecKkoe CONPOTUBJIEHHE BO3AYXOBOJAa COTJIACHO 3aBU-

cumoct (3.16) paBHO:
Ap=4728-6,67>-12/2=114Tla.

BOS)IyXOBO)I MOCTOSTHHOTO CCYCHUSA C BBITSIZKHBIMMA OTBEPCTUAMMU HepeMeHHOﬁ
IJjomaan

Pasnomepnoe scacvieanue BO3yxa MOKET OCYLIECTBIATHCSA BO3yXOBOAAMU
Pa3IMYHOTO KOHCTPYKTMBHOTO HCHOJIHEHHUs. Hampumep, mpsAMOyTOJbHBIMU WJIU
KPYIJIBIMU  BO3IYXOBOJAMH TOCTOSIHHOTO TIOMEPEYHOr0 CEYEHHS CO WIEIBIO
MEPEMEHHON IUPHUHBI. DTU BO3YXOBOJbI 00ECIIEUYUBAIOT MOCTOSHCTBO Pacxoja
BO3/JyXa IO UX JJIMHE, OJHAKO CKOPOCTh BXOJa BO3/lyXa HEMOCTOSHHA MO JJIMHE
mienu. [Ipu HeobxoaumocTu obecriedeHus: MOCTOSIHCTBA O JIJIMHE W pacxoja u
CKOPOCTH MNPUMEHSIOT BO31YXOBOJbl NEPEMEHHOIO TMOMNEPEYHOTO CEUECHUS C
OTBEpPCTUEM (ILIE€JIbIO) MOCTOSIHHOW IIMPHUHBL. J[J11 BbIpaBHUBaHUS MOTOKA B ATH
BO3yXOBOJbI BCTPAUBAIOT PACCEYKH Pa3HBIX KOHCTpyKUMi. HazHauenue paccedek
— BBIPOBHATH COMPOTHUBJICHUS BXOJY BO3/yXa Ha Pa3jIMYHBIX y4acCTKax BO3MY-
XOBO/Ia, COXPAHUB MOCTOSHCTBO IIUPUHBI  OTBEPCTHUS IJII  BXOJ1a BO3/1yXa.
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B
LV*

N =

Puc.6. Cxema BO3/1yXOBO/IOB paBHOMEPHOTO BCaChIBaHUS (pa3aayun)
Ilopsaook pacuema.
1. OnpegensieMm CKOpOCTh BO3ayXa 4, , M/C, B KOHIIE BO3JyXOBO/Ia:
9. = L/(3600ab). (3.17)
2. BpruncnseM >KBUBAJIGHTHBIM IO CKOPOCTH, JUAMETP BO3AyXOBOJAA IO
bopmyie

d ,= 2ab/(a+b). (3.18)
3. OnpenensieM BeMuuHy kputepus PeliHonbiaca:
Re=9 d,/v (3.19)

rae v - Kodp(pUIUeHT KMHEeMaTU4eCcKOM BSI3KOCTU BO31yXa, JJI1 BCEX Ba-
puantos v = 1,5 10 M%/c.
4. Haxoaum k03P (HULIKEHT CONPOTUBIEHUS TPEHUS N0 (popmysie AJbTILYIIS:

A=011468/Re+k/d, . (3.20)
5. Beruucisgem nmapameTp BO3AyXOBOJA:
Al=al/d,. (321)
6. OnpezernseM mapaMeTp OTBepCTUs 1o hopmysie
1o = uolab="4r_ 10157(4n—1)(n—1)+ 012521 (n—1)?|. (3.22)
7. llogcumThIiBaEM IJIOMIAb €AMHUYHOTO OTBEPCTHS:
o= ucablu (3.23)

8.HaxomuM KOA(DPHUITMEHT MECTHOTO COMPOTHUBIICHHUSI BO3AYXOBOJA II0
bopmyie

n

;zﬁ{uz(wj [0,167(4n—1)(n—1)+o,125ﬂ(n—1)2}}—1. (3.24)

Q. BrlunciisieM ruipaBlinueckoe COMPOTUBIIEHUE BO3/TyXOBOIA:
Ap = £9%pl2, (3.25)

IIe p - IIIOTHOCTH BO3MyXa, JJIS BCEX BAPUAHTOB p = 1,2 kr/m>.

IMpumep Ne 3. Jlano: pa3mepsl BozayxoBomga a =0,6 m, b=0,6 M, | =10
M; YHCIIO OTBEpCTUH N - 5; abCoNIOTHAs IIepoXoBaTOCTh CTeHOK K = 0,01 wm;
kodpdunmreHT pacxona orepctus 4 = 0,82; pacxoa Bo3ayxa uepe3 Bo3ayxoBoi L
= 8645 M3/4; MAKCUMAIBHO JOIYCTHMOE OTKIOHEHHE Fmax = 0,06.

Pewenue.

1. Tlo dopmyne (3.17) ompenensieM CKOPOCTh BO3AyXa B KOHIIC
BO3/yXOBOJA!

9. =8645/(3600-0,6 - 0,6) =6,67 m/c.
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2. DKBUBAJICHTHBIN quaMeTp 1o Beipaxenuto (3.18) pasen:
d,=20,60,6/(0,6+0,6)=0,6 m.

3. Benmmuuna kputepus Peiinonbaca cormacuo ¢popmyne (3.19) pana:
Re= 6,67 0,6/(1,5:10°) =2,67-10°.

4. KoahdummeHT conpoTUBICHHS TPSHHSI oTpeiessieM 1mo paBeHcTBY (3.20):

A=0,11 4/68/(2,67-10° +0,01/0,6 = 0,04,

5. OmnpenenuMm napameTp Bo3ayxoBoja 1o 3aBucumoctu  (3.21):
A1 =0,04-10/0,6 = 0,667.
6.  Haxommm mapametp orBepctus 1o ¢popmyne (3.22):

o= 4/0,06/[0,167(4-5-1)(5—1) + 0,125 - 0,667 (5—1)* |= 0,256
7. Ilnomank €AMHUIHOTO OTBEPCTHSI paccuuThIiBaeM 1o popmyie (3.23):
0=10,256:0,6:0,6/0,82 = 0,112 Mm?,
a ero pasMepbl, MCXOJIS U3 BBICOTHI BO3IyX0BO/Ia, MOYKHO IMPUHATH PAaBHBIMHU
0,3x0,375 M.

8. KoadduuumeHT MecTHOro COMpPOTHUBICHHS BO3IyXOBOJAa HAWIEM TIO
bopmysie (3.24):
1

¢ = 2502567
9. I'mapaBIUYecKOe COMPOTHBIIEHHE BO3AYXOBOJA COIIACHO 3aBHCHMOCTH
(3.25) pasHoO:

{l+2.0,2562[0,167 -19 -4+ 0,125 - 0,667 - 16]}—1= 0,73.

Ap=0,73"6,67>1,2/2=19,5 Ila.
Paznen VI. Bo3nymnbie 3aBechl.
3aBechbl CMEIIUBAIONIET0 THIIA

Pacxon Bo3myxa miisi BO3QYIIHO-TETUIOBOM 3aBEChl CMEIIMBAIOIIETO THIA
omnpenensercs no Gopmyiie

G, =5100K, 216y Fax (ten, =t )NAPoy 1 (15 — 10 )0 (6.1)
r7e kp - morpaBodHbIi KO3(MGHUIMEHT AT yYeTa Ykclia MPOXOISIIHX JTFOAEH, MecTa
3a00pa BO3MyXa UL 3aBEChl U THIIA BeCTHOMOMA (MpUILS); L4, - KOXPOUIMEHT pacxona,

3aBHCSALLME OT KOHCTPYKLMK BXxoza (Ta0u. 1); F,_ - miomans oJHOH OTKPBIBAEMOM CTBOPKH

HAPYKHBIX BXOJHBIX JIBEpei, M2,

[Ipu coBMelIeHNH BO3IYIIHO-TEIVIOBOM 3aBECHI C MPUTOYHOM BEHTUJIALIUEN
(T.e. mpu 3abope BO3ayXa CHapykH) 3HaueHHe Gz MPUHUMAIOT PaBHBIM PACXOdY
BO3/lyXa, HEOOXOAMMOTrO JJIsi MPUTOYHOW BEHTWISLIMM, HO HE MEHEEe 3HA4YCHUS,
onpenenseMoro mno gopmyse (6.1).

3HaueHue Ap ONpEAeNsoT B pe3yibTare pacyeTa BO3AYLIHOTO PpPEKHUMA
3JaHAsS. C Y4YE€TOM BETPOBOro JaBieHUsA. IIpu OTCYTCTBMM MOJHBIX HCXOIJHBIX
JAHHBIX Ap MOXHO PacCUUTHIBATh MO (HopmyJie

A])m :9'8hpacu( H _pe) (62)
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[me 3HaueHWe Npacq, BBIUUCISIOT C YYETOM BETPOBOTO JIABIICHHUS B
3aBHCHUMOCTH OT 3TaXHOCTHU 3JaHUs 110 GopMyJiaM:
IUIS 3IaHUM C YACIIOM JTaXEU TPU U MEHBILIE

hpact{ = hJ‘I.K_ Os5 hZ[B; (63)
JJIs1 3I[aHI/If/'I C YHCJIOM dTa)Kei OOJIbIIe TpECX
hpacq = 015(hn.1<+ 2 haT' h):[B)s (64)

riae N, x — BbICOTA JIECTHUYHOM KJICTKH OT IIAHMPOBOYHOM OTMETKH 3E€MJIH,
M; Ny — BBICOTa CTBOPKH BXOJHBIX JIBepeH, M; N, — TIOJTHAS BBICOTA OJTHOTO ATaxa,
M.

Tabmua 2 Koaddument pacxona gz, Ui 3aBeC CMELIMBAIOLIETO THTIA

KoncTpykuus Bxona y7%
OnuHapHbIe 1BEpU 0,7
JIBOIiHBIE IBEpH C TAMOYPOM, MPSIMON TPOXOJT 0,65
Tpoiinble aABepu ¢ TaMOypoM, PSMOM IPOXOJT 0,6

JIBoiiHBIE IBEpH ¢ TaMOypoM, 3ur3aroodpasueii npoxon | 0,55
Tpoitnbie aBepu ¢ TamMOypowm, 3ur3aroodpasusiii npoxox | 0,4
Bpamstommecs npepu 0,1
Ipumeuanue. [Ipu yncne mocrnenoBaTebHO PACHONIOKEHHBIX JBEpEl OOJIbIE TPEX pacydeT
MOYKHO TTPOBOJIUTH C HE3HAYMTEIIHHBIM 3aI1aCOM, KaK ISl TPOUHBIX JIBEPEH.
TGHHOBYIO MOIITHOCTD KaJ'IOpI/I(bepOB BOBI[YHIHO'TGHJIOBOﬁ 3aBCChI

OTIPENICIIIOT 110 hopmyJie

Q3 = AG3 (t3 7tHa'—l) (65)
H_[I/IpI/IHa ek 3aBCChl 6, , M, OIIPCACIIACTCA 110 CI)OpMy.TIe
61y = G5 1 (3600 py - Iy - 11+ Gy ) (6.6)

I7IE N - YACIIO CTOSIKOB 3aBECHI, IIIT.
Bo3aymnbie 3aBechl NIHOepy0OIIEro THIIA

Bo3ayniHele 3aBechbl NPUMEHSIIOTCS KaK YCTPOMCTBA, MPEMSITCTBYIOIIME
IIPOXOJy BO3AYyXa Yepe3 BOPOTa, JIBEPHU M TEXHOJIOTMYECKHE mpoeMbl. OCHOBHOE
Ha3HAa4YeHHE BO3IYIIHBIX 3aBEC - 00ECIEUUTh B XOJOIHBIM MEPHOJ rojia BO BpeMs
OTKpPBIBAHMSI BOPOT M JBEpE Temmeparypy BO3JlyXa Ha MOCTOSHHBIX padOyux
MecTaX M B BecTUOIOJIe OOIIECTBEHHBIX 3/1aHUi (TeMreparypy cMecH tey
HapY>KHOTO ¥ BHYTPEHHETO BO3/yXa) HE MeHee TpeOyeMol HopMamMu (Tadi1.2).

HauOonbiiee pacrnpocTpaHeHre MOJYYUIM B IMPOU3BOACTBEHHBIX 3AaHUSAX
OOKOBBbIE 3aBEChl IIMOEPYIOIIETO THUIA TMEPUOJUYECKOTO JCHCTBUS, a B
OOIIECTBEHHBIX - OOKOBBIE 3aBECHl CMECUTEIIBHOTO THIMA MOCTOSHHOIO JCHCTBUS.
Temmneparypa Bo3qyXa, BEIXOIAIIETO U3 3aBEChl, MpuHUMaeTcs He Bbime 50°C mis
HapyxHbIX ABeped u 70°C nist BOPOT, €CIU HET HAa ATO ONPAHUYEHUN CO CTOPOHBI
TEXHOJIOTHYECKOro pexuma. CKOpOCTh BBIXOJA BO3AyXa M3 IIEJIEd 3aBECHI
OTpaHUYMBAETCS 5 M/C - UIsl HaApYKHBIX JABeped B OOIIECTBEHHBIX 3AAHUSX, 8
M/C - I HAPY>KHBIX JIBepel TPOU3BOICTBEHHBIX 3[JaHUN U 25 M/C - 1JIs BOPOT.

Bo3ayniHelie 3aBechbl pacCUMTHIBAIOT HA TApAMETPhI HAPY)KHOTO BO3yXxa b ¢
y4€TOM BETPOBOro JaBjieHusl. OCHOBHBIMU JaHHBIMU, XapaKTEPU3YIOIIUMHU PaboTy
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3aBEChl M ONPEIECISAIOIMMUA €€ TEXHUKO-DKOHOMHUYECKHE IMOKAa3aTeld, SBISIOTCS
OTHOCHUTEJIbHBIA PAcX0/l BO3/lyXa 3aBEChl U OTHOCUTEIIbHAS IUIOIIA (b 3aBECHI.
OTHOCHTENBHBIN pacxoi BO3AyXa 3aBechl ( TMpeAcTaBiseT coOOW OT-

HOIIICHHE pacxojaa Bo3myxa 3aBechl G, , KI/4, K pacXoay BO3yXa, MPOXOSIIETO
yepes npoeM G,,, Kr/4, T.e.
q=G,/ G,

OTHOCUTENbHAs IUIONIAAb 3aBeChl  F ompesensercd Kak OTHOLIEHHE
wiowaau npoema F,, = BH (rae B - mmpuHa npoema, M; H - BbICOTa IpoeMa, M)
K CyMMapHOM IJIONIaiu 1esei Bo3ayxopacnpeaenureneit F,,

F=F,/F,=BH/F,

3amaya Ne 1. PaccuumraTe Mg pa3aBHKHBIX BOPOT IPOM3BOJCTBEHHOTO
3/IaHUs 3aBeCy IIMOepyIolero Tuma ¢ OOKOBOM Mojaudeld Bo3ayxa. 3/aHue 0e3
a’pallMOHHBIX TIPOeMOB U (QoHapel. MexaHuyeckasl BBITS)KKA U MEXaHHUYECKH
MIPUTOK COATAHCUPOBAHHBI.

Onpedenump: pacxolq W TeMIepaTypy BO3[yXa, MOJIaBAEMOIrO 3aBECOM;
TEIJIOBYIO MOITHOCTb 3aBECHI, pa3MEP BO3yXOBBITYCKHBIX YCTPOUCTB U CKOPOCTh
BBIX0JIa BO3/lyXa U3 HUX.

Ilopsaook pacuema.l. O0mmii pacxon Bozayxa, G,, Kr/4, mogaBaeMoro
3aBECOM MIMOEPHOTo TUIA ONpeaeIsieTcs o hopmylie

G, =5100q u,,F,, \APp,,
rae u,, - KOOQOUIUEHT pacxoaa npoeMa Ipu paboTe 3aBeChl (IPUHUMAETCS

E,

B 3aBUCUMOCTH OT g U F = 1o 1abin.3); AP- pa3HOCTh JaBJICHHUN BO3IyXa C

ujeau

JIBYX CTOPOH HAPYXKHOTO OTPAXKJICHUSA HA ypoBHE mpoema, Ila; p,, - MIOTHOCTSH,

KI/M°, CMECH MOaBaeMOTO 3aBECOH M HAPYKHOTO BO3IyXa MPH TEMIEPATYPE Loy,
paBHOI HOpMaTUBHOM; p = 353/(273+t).

Ta6nuna 3 3HaueHue kodduIMeHTa pacxoaa Bo3ayxa mpoema Hyp P95 OOKOBBIX

3aBeC MUOEPHOTO THUIMA

OtHocuTenbHAs | 3HaueHus ,unp JUTSL pa3JIBUKHOTO (BEpXHSISL CTPOKA) U pac-
IJI0IAIb
sapechl E MAIIHOTO SHI/I)KHSISI CTpOKa) Mpoema Npu OTHOCUTEIbHOM
pacxone Q
0,5 0,6 0,7 0,8 0,9 1,0
10 0,42 0,38 0,35 0,33 0,31 0,29
0,36 0,32 0,31 0,28 0,26 0,25
20 0,35 0,32 0,30 0,29 0,29 0,29
0,30 0,27 0,26 0,25 0,25 0,25
30 0,31 0,29 0,29 0,29 0,29 0,29
0,27 0,25 0,25 0,25 0,25 0,25
40 0,29 0,29 0,29 0,29 0,29 0,29
0,25 0,25 0,25 0,25 0,25 0,25
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PazHocTh JaBICHUE AP ONPEACISIOT PAcyeToM B Pe3y/bTaTe peIleHHs
ypaBHeHI/Iﬁ BO3I[y1HHBIX 6aHaHCOB C yquOM BeTPOBOFO OABJICHUA IJIAd XOJOIHOTI'O
pC)KI/IMa rozaa.

]_IJ'IH OpI/IeHTI/IpOBOY{HBIX pvaeTOB, CCJIMN HCT IIOJIHBIX HMCXOAHBIX AaHHBIX,
3HAUYEHHE AP MOKHO IPUHSTE 10 POPMYJIE

AP=AP. +k, AP,

rie Ki- mompaBouHbiii K03()PHUIIMEHT Ha BETPOBOE JAaBICHHE, YIUUTHIBAIOIIHI
CTCIICHDB repMeTI/ItIHOCTI/I BHaHHﬁ;

AP, =98h,,.(p, —p.)

cv; p,
=
2
Trac hpacq- pacquHaﬂ BbICOTA, T.C. paCCTOHHI/IC 10 BCpTI/IKaJ'H/I oT HCHTpa
poeMa, 000pYIOBAHHOTO 3aBECOM, 10 yPOBHS HYJIEBBIX JABICHUI, I/IE JaBICHUE

C HapyXu U BHYTPU 3/1aHUsS paBHBI (BBICOTAa HEUTPATbHOM 30HBI ), M; p,-

AP,

IUIOTHOCTH BO3yXa, KI/M>, IIPU TEMIIEpaType HapyKHOTO Bo3ayxa (mapameTpsl b);
p,-TO K€, MpPU CPEIHEW IO BBICOTE IMOMEUIEHUN TeMIepaTypbl BHYTPEHHETO

BO3yXa ts; U, - pacdCTHaA CKOPOCTb BCTPA, 3HAUCHHUC KOTOpOﬁ IMPUHUMACTCA IIPH

napaMmerpax b ans xomoxnoro nepuoza roaa (nmpuaumaem o CHull wiu mpuin.4);
C — pacueTHBIA a’dpoJAMHAMUYECKUN KOI(PIUIIMEHT, 3HAUCHHE KOTOPOIO CIIECIyeT
npuHuMath o CHull wim npuanMaem no npui.4.
PacueTHyt0 BBICOTY Npacy OPHEHTHPOBOYHO MOKHO MPUHHMATH;
a) Ui 37aHui 0e3 a’pallMOHHBIX TPOEMOB U (hoHapei
By =0.5h,

pacu
r1e Nyp- BEICOTA OTKPBIBAEMOTO MIPOEMA;
2. TpebyemMast TemIiepaTypa BO3/yXa 3aBechl I, onpesenseTrcs Ha OCHOBaHUU
YpaBHEHHMS TEIJIOBOTO OanaHca 1mo ¢popmyiie
t. —t

t3 — tH + _C,M _H y
q (1 -0 )

raeQ - OTHOIICHUE TEIUIOThI, TEPSAEMOM C BO3AYXOM, YXOIAIIEM 4Yepe3

OTKPBITHIC IIPOEMBI HAPYKY, K TEIUIOBOM MOIIHOCTH 3aBeChI, (IpuHuMaeM Ta01.4.)

Tabnuua 4 OTHOILIEHHE KOJIMYECTBA TEIJIOTHI, TEPSIEMON C BO3AYXOM, YXOISIIUM
yepe3 OTKPBITHIA MPOEM HapyXKy, K TEIJIOBOM MOIIHOCTU KajopudepoB OOKOBOM

3aBECHI Q

OtHocurenbHast | 3ayenne (j IIPU OTHOCUTENIBHOM pacxone q
Tiomansd 0,5 0,6 0,7 0,8 0,9
3aBechl F

20 0,03 0,05 0,12 0,20 0,25
30 0,07 0,11 0,19 0,27 0,33
40 0,11 0,17 0,25 0,31 0,41

3. KommuectBo Ttemnotrel Qun , BT, HeoOXOmmMON JjI1 KOMIICHCAIIMH
JIOTIOJTHATEINIBHBIX TEIUIOBBIX IOTEPh MOMEMICHUEM BCIEACTBUE MOCTYIUICHUA
BO3JlyXa uepe3 mpoeM, 000pyI0BaHHBIN 3aBECOH, orpeaesieTcs mo Gopmyse
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Q,,, =0,278¢c,G, (1/q —1)(t, —t,)z /60
riae ¢,= 1 k/[x/(kr-K) — ynenbHas TeI10eMKOCTh BO3yXa.
4. TertoBasg MOIIHOCTh KaJOpH(EPOB BO3AYIIHO-TEIIIOBOM 3aBeChL, Q. , BT,

paBHa:
0, =4G,(t, ~1,,,),

rae A=0,28 — koaddurment; t,,,- TemMneparypa Bo3ayxa, 3a0UpaeMoro s
3aBechl, °C ( Ha YPOBHE BCACBHIBAIONIETO OTBEPCTHS BEHTUIATOPA ., IPUHUMAETCS
paBHOM TeMIiepaType CMECHU BO3/yXa, MOCTYMNAIOUIEro B MOMEIIEHUE; U3 BEpXHEH
30HBI — PaBHOW TeMmIiepaType BO3JlyXa B BEpXHEW 30HE; CHApPYKU — pPaBHOU
TeMIlepaType  Hapy>XHOro  BO3[yXa s  XOJOJHOTO  Tepuojia  roja,
COOTBETCTBYIOIICH napamerpam b).

Eciu B pesynbrare pacuera t, okaxercs MeHbIIE tyy , TO CIEIYET
UCII0JIb30BATh 3aBECHI 0€3 KATOPU(PEPHBIX CEKIUH.

5. lupuHa 1ienu 3aBeckl 8, , M, OIIpeaeseTcs no popmyie

6,=F,, | (2HF)=0,5B/ F
6. CKOpOCTh BO3/lyXa B LIENH BO3YIIHO-TEIIOBOM 3aBeChl , , M/C, paBHa:

2, =G, /(2-3600Hs,,0,)’

1y

rje p, - IIOTHOCTh BO3/1yXa, COOTBETCTBYIOIAsA TEMIIEpAType 3aBeCHI {;
Kr/M°,

Paznen VII. Bo3aymHblie gymm

Bo3aymiHoe nymmpoBaHWME NPUMEHSIOT JUIS CO3/1aHUS HA IOCTOSHHBIX
pabounx Mectax TpeOyeMbIX METEOPOJIOTMUECKUX YCIOBUH MPU TEIJIOBOM
OOJMy4eHMM W TpPU  OTKPBITBIX  IPOU3BOACTBEHHBIX  IpoOLECcCax,  €CIH
TEXHOJIOTMUecKoe 000pyAOBaHUE, BBIICISIONICE BPEIHbIE BEIIECTBA, HE HMEET
YKPBITUI UM MECTHOM BBITSIKHOM BEHTUJISALIUU.

JlocTrkeHrEe HOPMUPYEMBIX MapaMeTPOB BO3/lyXa OMPEACIAETCS pacyeToM
0 TpeAesbHBIM (OCEBbIM) 3HAYEHUSM NapaMeTpOB BO3AYIIHOHW CTPyH Ha
MOCTOSIHHOM pabo4yeM MecCTe.

3a pacyeTHbIE BEJIMYMHBI HA TIOCTOSHHOM pabo4yeM MecTe PeKOMEHAYEeTCs
MIPUHUMATH:
- TEMIIEpATypy CMECH BO3lyXa B BO3AYLIHON CTPYE - pABHOKW HOPMHUPYEMOM 1O
npwioxenuto E CHull 41- 01 - 2003, npu TerioBoM 00Jy4€HUH UHTEHCUBHOCTHIO
140 B1/m? 1 6onee. 11 IPOMEKXYTOUHBIX 3HAYEHU TIOBEPXHOCTEH IIOTHOCTH
JYYUCTOTO TEIUIOBOIO MTOTOKA TEMIIEPATYPY CMECH BO3/yXa B LYLIMPYIOLIEH CTpye
CJIEIYET ONPEAEIISTh HHTEPIIOJISLUEN.
- MUHUMAaJIbHYIO KOHIIEHTPALIMIO BPEIHBIX BEIIECTB B BO3AYIIHON CTPYE - paBHOU
[TJK o mpunoxkenwnro 2 'OCT 12.1.005-88;
- CKOPOCTb JIBM)KEHUS BO3YIIHOM CTPYH - COOTBETCTBYIOLIEH TEMIIEPATYPE CMECU
BO3/yXa B aymupyroiiei ctpye no npuioxenuto E CHull41- 01 - 2003 npu
TEIUIOBOM 0OIy4eHHH UHTEHCUBHOCTRIO 140 B1/M? 1 Gosee.

[Tpu pacyeTe onpeaensieTcs TUIIOpa3Mep OYIIHPYIOIIETO
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BO3JlyXopacnpenenuTens Fo, CKOpocTh BbIITyCKa BO3yXa 9, U pacxo]l BO3ayxa Ha
BO3/lyXopacnpenenutenb L, Temmeparypa mpUTOYHOrO BO3AyXa Ha BBIXOJE W3
BO3IyXopacnpeneauTes {, JoKHA OBITh MEHBIIIE WM PAaBHOW HOPMHUPYEMOM.
Pacuer mnpouwsBomuTcs W3  yCIOBHS  OOECHEUYEHUS  HOPMHUPYEMBIX
napaMeTpoB BO3/IyXa Ha MOCTOSTHHOM paboyeM MECTE IO CIEAYIoIUM GopMyiaM:
a) MpU TEIUIOBBIIEIEHUIX U tyopu > to, IIOMydEHHON NpU aguabaTUYECKOM
OXJIAKICHUM BO3TyXa MM 0€3 OXJIaXICHUS,

ek (7.1)

(tpj _t()).n

R
9, =28, (7.2)
m-.|F,
I7le, X — PAacCTOSHUE OT BO3AyXOpacHpeAenuTens 10 pabodyero MecTa, M;
m, n — COOTBETCTBEHHO CKOPOCTHOW M TeMIepaTypHbIH KOAPPUIIUEHTHI
BO3yXopacupeaenutens (IPUHIMAIOTCS 110 CIIPaBOYHOM JINTEPAType);
0) MpH TEIJIOBBIACNEHUAX U t0py < 1o, MOTyUEHHON MpHU aanabaTUYECKOM
OXJIAKICHUH,

F, =(x/n)’; (7.3)
'90 = 'guop,,w; (7'4)
tO = tHOpM ) (75)

T.€. TpeO0yeTCsI HEUCKYCCTBEHHOE OXJIAKICHUE BO3TyXa;
B) MIPH T'a30- U MBUICBBIICICHUSAX $, paccuuThiBaeTcs mo gopmyie (7.2),a

s {(zm —IUU()-XT, (7.6)

<, —Z,)-n

rae, [[/[K — npeneiabHo JOoMycTHUMas KOHIIGHTPAIKs BPEIHBIX BEIIECTB Ha
pabouem mecte B coorBeTcTBUH ¢ npuiioxkenueM 2 ['OCT 12.1.005-88; Z,, u Z, —
KOHIICHTpAIMsl BPEIHBIX BEIISCTB B BO3JyXe pabodeil 30HBI MU B MPUTOYHOM
BO3/IyX€ Ha BBIXOJIC M3 BO3AYXOPACIIPEACITUTEIS.

Ecnu 3ananbl BenuuuHbl m, n, Fo M x ciemayer ompemensats: §, Impu
x<m-./F, mo ¢opmyne (7.4); to mpu x<n-./F, mo Qopmyne (7.5); & mpu
x>m-.[F, mo ¢popmysne (7.2); to ipu x> n-.[F, mo dpopmyre

t,—t, )
P U (7.7)

o p3 n,)\/Fio

3ajaum U ynpaKHeHus Il NPAKTUYCCKUX 3AHATHI
Paznea |l. AspoannamMudeckuii pacyer cucTeM pPa3jin4uHOr0 HA3HAYEHUS

3aoaua 1. BpINOJHATH pacyeT CHUCTEMBI BBITSKHOM BEHTWIALMU
MPOMBIIIUICHHOTO 3/IaHHUSI C MEXaHWYECKUM MOOYXIACHUEM JBM)XEHHUS BO3yXa
(puc. 1) Harpy3ka u IauHBI OTIEIBHBIX YYaCTKOB MpuUBEAEHbI B Ta0n. 1. Pacuer
IIPOU3BECTU METOJOM YJAEIBHBIX IMOTEPh AaBieHUs Ha | mor. m. Pe3ynbpTaTel
pacuera NpeJCTaBUTh B BUJIE€ TaOIUIIBL.
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puc. 1. PacueTHas cxema ceTd BO3yXOBOJOB.

Ne ygactka 1 2 3 4 5 6 7 8 9 10 11 12

Pacxon 1200 | 1300 | 2500 | 1000 | 3500 | 3000 | 1500 | 1500 | 6500 | 2000 | 8500 | 8500
BO3AYyXa, L,
M3/

JnunHa 3 4 5 3 6 7 2 2 8 6 4 13
yJacTka, |,
M.

Pazpnea I11. O6padoTka npuTOYHOTO BO3XyXAa

3amauya Nel. PaccunrtaTh BEIMUMHY U IEPUOJ MAKCUMAJIbHBIX OCTYIUICHUI
TEIUIa COJIHEYHOW paJualliy B MTOMEIIEHUE Yepe3 3all0JIHEHUE CBETOBBIX IPOEMOB
B JIBYX IIPOTHBOITIOJIOKHBIX cTeHax, obOpamieHHbx Ha FOB n C3. B kaxmnoit cTeHe
MOMEIIEHUSI UMEIOTCA MO IIECTh OKOH pa3MepoM B cBeTy 2X1,8 M ¢ ABOWHBIM
OCTEKJICHHEM 0€3 MEepPeIIeTOB CO CTEKJIaMH TONMUHON 4 MM. Pacyer cienarp s
OKOH 0€3 COJHIIC3alTUTHBIX YCTPOIMCTB U JIJIi OKOH CO CBETJIBIMU KATIO3H MEXKIY
CTEKJIaMH. 3aTeHEHUE OCTEKJICHHSI OTKOCAaMHU MpoeMa He y4uuThiBaTh. [lomenieHue
3aHATO JHOABMU C 8 10 18 4 MO0 HCTUHHOMY COJTHEYHOMY BPEMEHM. 3arps3HEHUE
OCTEKJICHHS] HE3HAYUTENbHOE; aTMOc(epa paliloHa CTPOUTENBCTBA HE3ArPsI3HEHHAS;
pacueTHOe 3HAYEHHE TEMIIEpaTyphl Hapy:xHoro Bosayxa 22 °C; Temmeparypa
BHyTpeHHeTo Bo3ayxa 25 °C.

3amauya Ne2.OmnpenenuTh BO3AYyX00OMeH isi pa30aBlieHHS W30BITOYHOMN
SBHOM TEIUIOTHI, BJIarM M YIJIEKUCJIOrO rasa B 3aie 3acemannii Ha 50 mecr,
HAXOJAEMCS B aMUHUCTPATUBHO-OBITOBOM KopIlyce. 37aHHe HaXOAUTCS B T.
Mumncke. [locTymienne TEroTh: B TeIUIbIA niepuos - Q; = 3880 BT; B x0noaHbIN
nepuon - Q, = 5820 Bt. BnaromocTymieHus COCTaBISIOT: TEIUIBIA TEPUOJT
W=2400 t/u4; B xomomuwiii nepuog W=1800 r/4. KonmdecTBo BBIIETUBIIEHCS

yraekucniotel G = 2000 r/4. [lapameTpsl HApY>KHOTO BO3/IyXa: TEIUIBIN MTEPUO/T t,f
=212 °C; |y = 47,2 xJI>X/Kr; XOJIOIHBIN TEPUOI: tf, =-24 °C; |, = - 27,7 xJIx/xr.
[TapameTpbl BHYTPEHHETO BO31yXa I 3aja 3acenanuit t, = 24,2 °C u ¢, = 65%;
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xonoauelid iepuoA;: t, = 18 °C u ¢, = 60%. Pacder Bo3apyxooOMeHa MpoBeCcTH Jis
TETIOr0 M XOJIOHOTO TIEPHOJIOB TOIa.

Pa3gen V. MecTHBIE OTCOCHI.

Jig  OopbOBl  C  BBIAEHSIOLMMHUCS B BO3AYX IPOU3BOACTBEHHBIX
NOMEILIEHUI MapaMu U Ta3aMH BPEIHBIX BELIECTB, a TAKXK€ IBbUIBIO HamboJee
3p(QEeKTUBHO NPUMEHEHHE MECTHOM  BBITSDKHOM  BeHTWIALMU. Bblcokas
3(p(EKTUBHOCTh MECTHBIX CHCTEM ONpPEIECISIETCS MAaKCUMaJIbHO BBICOKOM
KOHIIEHTPALMEN BPEIHBIX IPUMECEN B YAAISIEMOM BO3AYXE.

HNcexonupiMu TaHHBIMU I pacdeTa OTCOCOB OTKPBITOTO TUNA SIBIISFOTCH:
pa3mMepbl KMCTOYHHMKA BPEIHBIX BBIACICHUN; KOJIMYECTBO BBIACISEMON HIIU
KOHBEKTHUBHOM TerioThl Q, BT; pacxon BpeAHBIX BeliecTB M, MI/cC; pacroioKeHne
U pa3Mepbl 0TCOCA; HOPMUPYEMasi CKOPOCTh JABMKEHUS BO3AyXa B IIOMEIIECHUH I, ,

M/C.

3aoaua 1. Paccuutarh pacxoji Bo3ayxa JJis 30HTA, PacIOJIOKEHHOIO Ha
Beicote | = 0,8M Hag wmcrouHMKOM MaMHOW a = 1,4M u mwmpuHoi 6 = 0,8M.
KonBektuBHasi Ttermootnada ucrounnka Q = 2000 Bt. CkopocTh ABMKEHUS
BO3/IyXxa B romMemeHuu ¢, = 0,3Mm/c.

3aoaua 2. B nomoNHEHWM K YCIOBHUSAM 3a7add | HCTOYHHK BMECTE C
TernoTol Beigenser okucnsl azora (IIJIK = Smr/m®) B pasmepe M = 80mr/c.
KoHneHTpanust oKMCI0B a30Ta B IPUTOYHOM BO3AYXE (,, = 0.

3adaua 3. PaccuuTaTh pacxoj BO3AyXa ISl 30HTA, PACHOJIOKEHHOIO Ha
BeicoTe | = 1M Hag ucToyHHMKOM JumMHOH a = 0,6M W mmpuHot ¢ = 0,8M.
Temneparypa Harperodt moBepxHoctd t, = 900 °C, rtemmepaTypa Bo3ayxa B
paboueii 30He t,; = 25 °C, k03 PUIIMEHT KOHBEKTUBHOM TEMIOOTAAYM HArpeTou
noBepxHocTH 0, = 17,6 Br(M?K). CKopocTh IBMKEHHS BO3AyXa B IOMELICHUH §, =

0,4m/c.

3aoaua 4. B JONOJHEHWM K YCJIOBHUSAM 3alaud 3 HMCTOYHHUK BMECTE C
TeroTol Beenser okucnsl asora (IIJJK = Smr/m®) B pasmepe M = 100mr/c.
KoHIeHTpanys OKKMCIIOB a30Ta B IPUTOYHOM BO3IYXE (), = 2Mr/M>,

3aoaua 5. Paccuutatb OOKOBOM OTCOC MMEKOIIHM pa3smepbl axe = 0,6x
0,6M. MicTounuk BbIIensseT KOHBEKTUBHYIO TeioTy Q = 1300 Bt u cepHucTsiii ras
M = 20mr/c (ITIOK = 10mr/m3). Pasmepsl orcoca: 4 = 0,6m; B = 0,3m. Paccrosinue
OT MCTOYHMKa J0 otcoca: x, = 0,3m; y, = 0,4m. Hopmupyemas CKOpoCTh
JBUKEHMSI BO3/lyXa B momenieHun 9, = 0,3m/c.

3aoaua 6. Onpenenuth 00beM ynalsieMOro BO3JyXa W pa3Mepbl 30HTA-
KO3BIPbKa Y TEPMUYECKOM Me4r, MMEIOIICH 3arpy304HOe OTBEpCTHE pa3mMepoM hx e
= 0,4x0,6M. B meun mnopmepkuBaercs TemiiepaTtypa rasoB 1t = 845 °C,
TeMIepaTypa Bo3ayxa padoueit 30HbI t,, = 27 °C.

3adaua 7. Onpenenuth JIUHY BbUIeTa 30HTA | W 00BEM yHansiemMoro
Bo3myxa L,y oT 3arpy3ounoro orBepctHsi meuu pasmepoM hxe = 400x600Mm.
Temnepatypa B nieun t-= 900 °C, Temnepatypa Bo3ayxa padodeit 30HsI t,, = 20 °C.
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3aoaua 8. Onpenenutb 00BEM BO3yXa, YAAUISIEMOTO OOPTOBBIM OTCOCOM
OT BaHHBI XPOMHUPOBaHUs, IPH Takux mapametpax: ¢ = 0,6m; | = 1,3m; t,. = 55 °C;
t, = 18 °C; h, = 40mm; T1yOuHA YpOBHS )XUAKOCTH B BaHHe H, = 80MM, CKOpOCTh
JIBIDKEHUS Bo3ayxa B momerieHuu ¢, = 0,2 m/c. Pacuer mpoBecTu mo MeTomy

M.M.bapanosga.

3aoaua 9. Onpenenutb pacxoj BO3AyXa, YAAIAEMOrO0 OT BaHHBI
xpomupoBanusi pazmepom x| = 0,8x 1,2m. PaccrosiHre OT 3epkaiia pacTBopa 10
oopra Banusl H, = 0,15M, Temneparypa pactBopa 1, = 50 °C, temmnepatypa

BO31yxa paboueit 30Hbl 1,, = 15 °C, pacuerHas mmpuHa BaHHbl 6 = 0,7M. Pacuer
MIPOM3BECTH MO METOly MUHCTUTYTA "[IpOEKTIIPOMBEHTHIISIIIUA" .

3aoaua 10. Jlna ycnoBuil 3amaun 9 ompeneuTh pacxojl yIaaseMoro
BO3/1yXa IIPU UCITOIb30BAHUY NOJIYBA.

3aoaua 11. OnpenenuTh pacxoll BO3AyXa, YAAISIEMOro IBYXOOPTOBHIM
OTCOCOM BaHHBI TPABJICHUs cepHOU KucioTol, t; = 60 °C; t,,,, = 16 °C; B = 0,9m; |
=1M; ¢ = % Pacuet mpoussectu o merony UN.JI. BuBapenu.

3adaua 12. OnpenenuTs pacxo]l BO3AyXa, YAAIsEMOro OT COJITHOW BaHHBI
OOBIYHBIM KOJIBIIEBBIM OTCOCOM IIPH CIEAYIOMUX MCXOMHBIX MaHHBIX d, = 1,00M;
d = 0,85m; h = 0,16Mm; B = 0,16M. Temneparypa pacruiasa t, = 500 °C; t, = 20 °C.
["azoBbIIENEHUsT OTCYTCTBYIOT. CKOPOCTh JIBHJKEHHSI BO3yXa B IMOMEIIEHUU 9, =
0,2m/c.

Paznen V1. Bo3nymubie 3aBechl.

3aoaua 1. Paccuntath OOKOBYIO JBYXCTOPOHHIOIO 3aBeCy M IMOJ00paTh
TUIIOBOE pEILIECHUE, €CIU 3aBeca JOJDKHA ObITh YCTPOEHA y Pa3JBUXKHBIX BOpPOT,
pasmepom F,, = 3,6x3,6 = 12,96M? B 0HODTaKHOM MPOU3BOJICTBEHHOM 3IaHUM
BbICOTOM 8,4M, uMerolmeM 3eHuTHble (oHapu. MexaHuueckas BBITSKKA U
MEXaHUYEeCKUI NPUTOK cOanaHcupoBaHbl. PacueTHas TemiepaTypa Hapy» HOTO
Bosayxa t, = - 20 °C; p,= 1,39kr/m>. Temneparypa Bo3myxa B nomenienuu t, = 18
°C; p,=1,21xr/M3. Ilpu pabote 3aBechl TeMmeparypa Bo3ayxa t., = 14 °C; p,, =

1,23kr/m®.  PacuerHas  cKkOpocTh  Betpa 9 = 55m/c. PacuerHbit

aspoauHamudeckuid koddduiuent ¢ = 0,8. [TonpaBounsiii kodddumuent x; = 0,2.

3aoaua 2. ]Ins ycnoBuit 3amaun 1 paccuutatb OOKOBYIO JIBYCTOPOHHIOIO
3aBeCy M TMOA00paTh THUIOBOE pEIICHUE, €CIU TMPEBHIIIICHUE MEXaHUYECKOM
BBITSKKH HaJl IPUTOKOM coCTaBIgeT A G, = 0,25x 10%kr/4.

3aoaua 3. Jlng ycnoBuil 3amaun 1 paccuntatb KOMOMHHMPOBAaHHYIO
BO3IYIITHO-TEIJIOBYIO 3aBECY.

3aoaua 4. Pacuntath BO3AYIIHO-TEIJIOBYIO 3aBECY I TIAaBHOTO BXOJA B
aIMUHUCTPATUBHOE 3J]aHUE TMpU 3a00pe BO3JyXa M3 OTKPHITOTO BECTHOMOJIS.
Bxonubie nBepu Bpamatorcs u, = 0,1. Ucxonusie gansblie: t, = - 25 °C; p, =
1,42xr/M%;,  t, = 16 °C; p,= 1,22xr/M53; t.,, = 12°C; h, = 60m; hy, = 2,5Mm; h,, =
3,3M; Fore = 0,8x 2,5 =2Mm?; n = 25004en/4ac.
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Pasznen VII. Bo3gyuinsie xymu.

3aodaua 1. IHTEHCUBHOCTH TEIJIOBOIO OOJIy4EeHHs HAa paboueM MeCcTe paBHa
700 Br/M?; xateropus paboT cpeaHEeH TSKECTH; TEMIIEpaTypa B pabodeil 30HE
nomeneHus t,, = 30 °C; BO3MOKHOE MHHHMMAJIBHOE PACCTOSHUE OT BBIXOJHOTO
CeUeHHs TYUIMPYIOUIETO BO3yXOpaclpeaeianTeast 10 padoyero mMecra x = 2M.
[lyrem aamnabatuyeckoil 00paOOTKH IMOAABAEMOT0 BO3/AyXa MOKHO MOJYYHTH
temneparypy t, = 21°C. OnpenenuTs THIIOpa3Mep Bo3ayxopacnpeaenutens Y /1B
U TpeOyeMblil U1 JyIIHUPOBAHUS PACXO BO3IyXa.

3aoaua 2. Onpenenutb TUMOpPa3Mep BO3IYyXOPACIPENETUTENsT U PacXon
BO3/yXa Ha JAYIIUPOBAHUE MPH CIEAYIOMNX UCXOJHBIX JAHHBIX: X = 4M; Uys - Ligpn =
9°C; ty, - t, = 12 °C; 2, - [IJIK = 16Mr/M5; 2,5 - Z, = 40mr/M3; 9, = 3mic.

HOpM
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