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1. [lepeyeHb MUIAHUPYEMBIX Pe3yJIbTATOB 00yUeHHs 10 JUCIHUIINHE, COOTHECEHHBIX €
IJIaHUpyeMbIMH pe3yiabTatamMmu ocBoeHust OII BO
B mporecce u3yueHUs AWCHMILTUHBI OOydJarommecs (GOPMHUPYIOT CIEAYIOIIHE KOMIICTSHIIMA U
JI€MOHCTPHUPYIOT COOTBETCTBYIOIINE UM PE3YJIbTAThl 00YUECHHUS:

Komnerennus nmo ®I'OC

O)KI/I)IaeMbIe Pe3yJbTaThl Oﬁy‘leﬂlflﬂ

IIK-1 3nHanne HOpMAaTUBHOW 0a3bl B
00JacT WH)KEHEPHBIX M3BICKaHUM,

3HaTh HOPMATUBHBIC JOKYMCHTHI IIO IIPOCKTHPOBAHHIO
CUCTCM KOHIAUIMOHHUPOBAHUA BO3AYyXaA.

MPUHIIUIIOB MPOEKTUPOBAHMUS
o . YMeThb NPUMEHSTh HOPMATUBHBIE JIOKYMEHTBHI JIJIsl pac-
31aHUM, COOpPYKEHUH, MH)KEHEPHBIX
4yeTa U NPOEKTUPOBAHHUS.
CUCTEM u o0opyoBaHus, B =
. ajleTh METOJMKON pacyeTa C MUCIOJIb30BaHHEM HOPMa-
MTAHAPOBKH " sactpoiix | D134 €TOJUKOH pacyera ¢ MCNOJIb30BaHUEM HOpMa

HaCCJIICHHBIX MECT

TUBHBIX TOKYMCHTOB.

IMK-4 cmocoGHOCTh y4acTBOBaTh B
NPOCKTUPOBAHUM U HW3BICKAHUU
00BEKTOB npodeccuoHaNbHOMI
JeATEIIEHOCTH

3HaTh OPUHIUIBL  T0A00pa O0OpYAOBaHUS M|
IIPOBE/ICHUS] HCHBITAHUA CHUCTEM KOHJIUIMOHUPOBAHUS
BO3/yXa; METOJbl CO3JAHHMA M AHAIM3a TEOPETHYECKUX
MoJiesiel, IMO3BOJISIOUIMX IPOrHO3UPOBaTh CBOWMCTBA MU
HOBeJICHHE O0BEKTOB AEATENBHOCTH.

YMeTb BBIIOJHATH CaMOCTOSATEIILHO BCE pacCUCThIl,
CBsA3aHHBbIC C IMPOCKTUPOBAHUEM CUCTEM
KOHIUIUOHUPOBAHHA BO3yXa, IIPUHUMATb

MPUHLMIIUAIBHBIE U KOHCTPYKTUBHBIE PELICHUS CHCTEM
KOH/JIMLMOHUPOBAHMS BO31yXa, pa3pabarbiBaTh Y3IJbl U
JETAJIN CUCTEM; CAaMOCTOSATEIBHO YIIIyOJIsITh CBOU 3HAHUS
Y IPUMEHSATh Ha MIPAKTUKE JOCTUKEHUS HAYKU U TEXHUKU
B o0jacTh CHUCTEM KOHJMIMOHMPOBAHMS BO3/1yXa;
pa3pabarbiBaTh U  pPEAJIM30BBIBATE IPOTPaMMBI IO
JIOCTIDKEHHIO  3HeprodddexkTuBHOCTH  3MaHMA U
COOPYKEHHI.

OCHOBHOT'O
METOAaMH
00BEKTOB
XO035MCTBA,

Baagers  pacueTrom
TEXHOJOTHYECKOTO
WCTIIBITAHNH; HaBBIKAMU
KUTUITHO-KOMMYHAITbHOTO
oOecreunBaIOIUMA  HAJIEKHOCTb, 0O€30I1aCHOCTL |
3¢ (HEeKTUBHOCTH 170:¢ paboTHI; METOANKAMHU
KOMITHIOTEPHOTO MOJICTTUPOBAHUS C HCIOJb30BAHUEM
CHEIHMAM3UPOBAHHBIX  MPOTPAMMHO-BBIUMCIUTENbHBIX
KOMIIJICKCOB.

Uit mogoopa
o0opynoBaHus,
IMPOCKTUPOBAHUA

K-8 BJIAJICHUE TEXHOJIOTHUEH,
METOJaMH JIOBOJKH W OCBOCHUSI

3HaTh TCXHUYCCKYIO
KOHAWIIMOHWPOBAHUA BO3yXa.

IKCILTyaTalluro CHUCTEM

TEXHOJIOTHYECKUX MPOIECCOB | YMeTh OCYIIECTBIATh OPraHU3aLMI0 U IUJIAHUPOBAHHUE
CTPOUTEIILHOIO IIPOU3BOJACTBA, | TEXHUYECKOMH SKCILTyaTaluu CUCTEM
JKCILIyaTalu, 00CITyKMBaHUS | KOHAUITHOHMUPOBAHKS BO3/IyXa.

3[aHUH, COOPYKEHUH, HWHKEHEPHBIX [BiiageTh METOJaMHU TEXHHYECKOM DKCIUTyaTalldd CHCTEM
CUCTEM, MPOU3BOJICTBA (KOHAUIIMOHUPOBAHUS BO3JyXa C IMEIbI0 OOECIeYeHUS
CTPOUTENBHBIX MAaTEPUAJIOB, U3AEIMHI [HANEKHOCTH, DJKOHOMMYHOCTH M  O€30MaCHOCTH MX
u KOHCTPYKLUU, MallnH U |(pyHKITMOHUPOBAHUSI.

000pyTOBaHUS

IK-9 CIIOCOOHOCTBIO BECTU |3HATH JIOKYMEHTALUI0 1O MEHEIKMEHTY KauecTBa H
IIOATOTOBKY  JTOKYMEHTAIU I10 [TUIIOBBIM METOJaM KOHTPOJISI Ka4eCTBA TEXHOJIOTHIECKUX

MCHCIDKMCHTY Kad4€CTBa U TUIIOBBIM
METOJaM KOHTPOJIA KadeCcTBa

MIPOLIECCOB Ha MIPOU3BOJICTBEHHBIX
OpraHu3aIuio paboInx MecT.

y4yacCTKax,




TCXHOJIOTHYCCKHUX IMponucccoB Ha|YMeTh OCYHICCTBJIATDH TCXHUYCCKOC OCHaIlICHUC,

MIPOU3BOJICTBEHHBIX y4acTKax, |pa3MellleHue U OOCIyKHBaHHE  TEXHOJOTUYECKOTO
OpraHu3aIUI0 pabounx MecT, |000pyIOBaHUs, OCYIIECTBIATH KOHTPOJIb COOJIOACHUS
CIIOCOOHOCTh OCYILIECTBIIATH |[TEXHOJIOTHUECKON JTUCHUIUIMHBI, TpeOOBaHWM OXpaHbI
TEXHHYECKOE OCHAIIICHUE, |TPYa U IKOJOTHUECKONW OE30MaCHOCTH.

pasMEIICHUEC u 06CJ'Iy>KI/IBaHI/Ie Baagern crocodamMu IIOATOTOBKKM JOKYMCHTAWU I10
TCXHOJIOTHYCCKOT'O O60pyI[OBaHI/I$I, MCHC/DKMCHTY Kad€CTBa WM MCTOJAaM KOHTPOJISA KauCCTBa

OCYIIECTBIIATh KOHTPOJIb [TEXHOJIOTUYECKUX IPOLECCOB HA IPOU3BOACTBEHHBIX
cOOII0ICHUS TEXHOJIOTUYECKOH [yqacTKaX, Cloco0aMu OpraHu3alui0 pabodux MecT,
JUCUUILIMHBL, TPeOOBaHUH OXPAaHBI [CIIOCOOHOCTHIO OCYIIECTBIIATh TEXHUYECKOE OCHAIICHHE,
Tpyaa u JKOJIOTUYECKOM [pa3MeIIeHnsT ¥ OOCIY)KMBaHUS  TEXHOJIOTMYECKOTO
0€e3011aCHOCTH 000pyJOBaHUs, OCYILECTBJIATH KOHTPOJIb COOJIOACHUS

TE€XHOJOTMYECKON JUCUUIUIMHBI, TpeOOBaHUM OXpaHbl
TPyZia ¥ KOJIOTHYECKOH 0€30aCHOCTH.

2. MeToauyeckue ykazaHusi 00y4aouMCcs 10 BHINOJTHEHHIO CAMOCTOATEIbHOI padoThl

CamocrositenbHas paboTta onpeienseTcs CeuuprKon TUCIUIUIMHBI © METOIUKOW ee peroJaBaHus,
BpEMEHEM, MPETYCMOTPEHHBIM y4EOHBIM IIJIAHOM, a TaK)Ke CTYIEHBIO OOy4eHUs, Ha KOTOPOH HM3ydaeTcs
JAMCIUITIHHA.

Jlisi caMOCTOSATENBHOM TOJATOTOBKA MOXKHO PEKOMEHJIOBATH CIIEAYIOIINE WCTOYHHKH: KOHCIIEKTHI
JEKUMH W/WIA TPAKTHYECKUX U JIA0OPAaTOPHBIX 3aHATHH, Y4EOHYIO JHTEpaTypy COOTBETCTBYIOLIETO
popUIIL.

[lpenogaBaTens B Hayaje dYTeHHs Kypca HHPOpMHUpyeT oOydarommxcsi o (opmax, BHIAX H
COZICp)KAaHUU CAMOCTOSTENIBHOW pabOThl, Pa3bACHSAET TpPeOOBaHUS, NPEABSABISIEMbIE K pe3yiabTaraM
CaMOCTOSTENILHOM palboThI, a TaKkke (POPMBI K METO/ABI KOHTPOJISL M KPUTEPUU OLICHKU.

MeTtoauyeckue peKOMeH/AAIMHU 10 NOAT0TOBKE K IK3aMeHY

DK3aMeH IpecieAyeT Lelb OLIEHUTh padoTy CTYAEHTAa 3a ONPENENIECHHBIM Kypc: MOJIy4YEHHBIE
TEOPETUYECKHNE 3HAHUS, UX MPOYHOCTh, PA3BUTHE JIOTUYECKOTO M TBOPUYECKOTO MBIIUICHUS, TPHOOpEeTEeHUE
HABBIKOB CaMOCTOSITEJIbHOM pabOThl, YMEHUsI aHAJIM3UpPOBaThb U CUHTE3UPOBAThH IOJYYEHHbIE 3HAHUS U
IIPUMEHSTh Ha IPAKTUKE PELICHUE TPAKTUYECKUX 3aad.

DK3aMeH MPOBOJUTCS B MUCbMEHHOM (popme 1o OmiieTaMm, yTBEPKICHHBIM 3aBEIYIONIUM Ka(eapoi.
DOK3aMeHAIlMOHHBI Ouier BKIOYaeT B ceds ABa Bompoca. DOpMylHpOBKa BOMPOCOB COBMAJAET C
(GOpMyJIMPOBKOM MEpeyHs BOINPOCOB, JOBEACHHOTO O CBEICHHUS CTYJEHTOB 3a OJIMH MeECSI J0
9K3aMEHALIMOHHOW ceccuu. B mporecce MOArOTOBKM K 3K3aMEHY OpraHM30BaHa IpeIdK3aMEeHAllMOHHAs
KOHCYJbTallMsl JUIsl BCeX Y4eOHbIX TIpymnm. Pe3ynbraT 53K3aMeHa BBIpaXKAaeTcs OLICHKOW «OTIIMYHOY,
«XOpOILOY», «YIOBIETBOPUTEIHLHO.

C uenbro YTOUYHEHHS OLIEHKH SK3aMEHATOp MOXKET 3aJaTh HE 0oJiee OAHOr0-ABYX JOMNOJHUTENbHBIX
BOIPOCOB, HE BBIXOJAIINX 32 PAMKH TpeOoBaHM paboueil mporpamMmel. [1oa 10MOTHUTENBHBIM BOIIPOCOM
[0/Ipa3yMeBaeTcsl BOIIPOC, HE CBSI3aHHBIM C TEMAaTHKOW BOMpocoB Owiiera. /lomonHUTENnbHBIH BOMpOC,
TaKkXe KaK M OCHOBHBIE BONPOCHI Omiera, TpeOyeT pa3BepHyToro orsera. Kpome Toro, mpemnopaBarelnb
MOJKET 3aJaTh psAJl YTOUHSIOMMX U HABOASIIKUX BOIPOCOB, CBSI3aHHBIX C TEMATUKOW OCHOBHBIX BOIPOCOB
6unera. Yucao yTOUHSIOMMX U HABOSIIUX BOIIPOCOB HE OTPAHUYEHO.

MeTtoanyeckue peKOMeHAAIMH 110 BBINOJHEHUIO pacuyeTHO-Tpadguyeckoii padore

L]env pacueTHO-rpaduueckoil paboThl — cUCTEMATH3aLUs U 3aKpEIUICHHE TEOPETHUECKUX 3HAHUN U
pa3BUTHE NMPAKTHUECKUX HABBIKOB MO PELICHHUIO 33/7ay, BhIPAOOTKA HABBIKOB aHAJIM3a CTATHCTUYECKUX
JaHHBbIX 1 (l)OpMy.]'II/IPOBaHI/ISI BBIBOJIOB I10 ITOJTYUCHHBIM PE3YJIbTaTaM.

3aoauamu pacyeTHO-TpaduuecKoi paboThI ABISIOTCS:

— Pa3BUTHUC HABBIKOB CaMOCTOSITETbHOH pa60TBI B o0ytactH PEIICHUA NPAKTUYCCKUX 3a/1a4,
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— mox0op M CHCTEMaTH3alusl TEOPETUYECKOro MaTepHaia, SIBJISIOLIET0CS OCHOBOM sl pelIeHus
MPAaKTUYECKOW 3a7add, Pa3BUTHE HABBIKOB CAaMOCTOSATEIBHOW pabOThl ¢ y4eOHOH, METOAMYECKON U
HOPMAaTUBHOM JINTEPATYpPOU;

— MIPOBEJICHUE PACUETOB MO0 UCXOHBIM JAaHHBIM U aHATN3 MOJYyYEHHBIX 3HAYCHMUIA;

— (opMyIHPOBAHKE BHIBOIOB 110 TOJTYYEHHBIM PE3yJIbTaTaM.

Cmpykmypa pacuemno-epaghuyeckoii pabomoi:

1. TUTYAbHBIN JHCT.

2. OrnaBneHue.

3. 3aganue. Ha qanHoM 3Tare HaJ 0 MOJHOCTHIO U3JI0KUTH IaHHOE 00yJaromeMycs 3a/1aHue.

4. Ucxonusle nanuble. CTYIEHT MPEIOCTaBIsET BCE CYUIECTBYIOLIUE UCXOJHBIE JaHHbBIE, KOTOPhIE

MOTYT TIOHAI00UTHCS TSI TPOBEACHUS PacUueTOB.

5. Pazgensl, KoTopble OyayT coOJEp:KaTh MPAKTUYECKUE PEIICHUS M aHaIW3 IOJyYEeHHBIX

pe3yJIbTaToB.

6. BriBoIbI.

7. CIUCOK MCTOIb30BaHHBIX HCTOYHHUKOB.

8. [Ipunoxenue.

I'pacdmueckas yacTh MpoekTa BHIIONHSAETCS Ha ogHOM nucte Oymaru ¢dopmara Al. I'padhuueckoe
n300pakeHre MpOoeKnii, 0003HaUeHUs, PU(THI JOHKHBI OBITH BBIMOJHEHBI 1O MpaBMiIaM O(opMIIeHHS
CTpouTenbHbIX uepTexkeid B coorBercTBUUM ¢ ['OCT 21.602-2003 «OTtomneHue, BEHTWISAIUS H
KOH/IMITMOHUPOBAHKE BO3yxay. Ha yepTekax JOIDKHBI OBITH MPEICTABICHBI: IJIAHBI ATAXKEH C Pa3BOIAKON
BO3JIyXOBOJIOB U pa3MelleHueM 000pyIoBaHUs, akcOHOMeTpHuueckas cxema cucreMbl CKB, moctpoenue
npoiiecca 00paboTKu Bo3ayxa Ha i-d quarpamme.

Tpebosanus no ogpopmneruio pabomoi:

HaGop Texcra mpousBoauTcs B TekcToBoM pemaktope MicrosoftWord mpudrom TimesNewRoman
pasmepoMm 12 pt uepe3 1,5 unrtepBana mnu 14 pt yepe3 1 mHTepBan. Pekomenayemoe 3HaueHue Mo
cTpanuilsl: 1eBoe — 30 Mm, nmpaBoe — 15 MM, BepxHee u HuxkHUE 20 MM.

Hywmeparus ctpanun pacyeTHo-Tpadudeckoi paboThl JOIKHA OBITH CKBO3HAS.

Bce wmumoctpanuu, momeniaeMble B pacdeTHO-rpadudecKylo paboTy, MOJDKHBI OBITH TIIATEIHHO
MO0100paHbl, YETKO BBHITIOTHEHBI. PUCYHKY U THarpaMMBbl TOKHBI UMETh MPSMOE OTHOIIEHHE K TEKCTY, 0e3
JUIITHUX U300paKEHHUI U TAHHBIX, KOTOPbIE HE TTOSICHSFOTCS.

1. BBIBOP PACYUETHBIX TAPAMETPOB HAPY>KHOI'O U BHYTPEHHEI'O BO31YXA
KOHUIINMOHUPYEMOTI' O IOMELHIEHUSA

Mectopacnonoxenue 3aanus — r. Coun
Pacuernas reorpaduueckas mupota 44°c. .
PacuetHoe 6apomerpuueckoe nasienue 1010 rlla
PacuetHble mapameTpbl HAPYKHOTO BO3/AyXa:

JUI TEIUIOTEXHUYECKOTO pacyeTa OrpaKAAaroIUX KOHCTPYKIUI:
pacueTHas TemrepaTypa Harlosiee X010 HO! nATuAHEeBKU -3°C
IIPOJOJKUTEIBHOCT OTONUTENBHOTO nepuona Z =121 cyr
CpelHsIs TeMIEeparypa 3a OTONUTENbHbIN nepuoy 7,4°C
CpenHss CKOpOCTh BeTpa 3,2 m/c

Jljis IpOeKTUPOBaHMS KOHIUIIMOHUPOBAHUS BO3TyXa!

- pacyeTHasl TeMIieparypa B XoJoJHbli nepuoA (mapamerp b) -3°C

- SHTAJIBIHUS B XOJOHBIN nepuof (mapamerp b) -2,1 k/lx/kr

- pacyeTHas TeMIepaTrypa B TEILIblii nepuoy t = t°-2°C = 30,2-2 = 28,2°C

- SHTAJIBITUS B TEIUIBIN TTepro J = 32 kJbr/kr = 69,5-2 = 67,5 kJLK/KT

PacuetHble mapameTpbl BHYTPEHHETO BO3yXa:
Jlj1 IpoeKTUPOBaHUS KOHIUIIMOHUPOBAHMSI BO3TyXa!
- ONITUMAJbHAs TEMIIEpaTypa Bo3ayxa B XoioaHbIi nepuox 20-22 °C
- ONTHMAJTbHASI OTHOCHTEIIBHAS BJIAXKHOCTB B XOJIOHBIN rieprof 30-45 %0
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- ONITUMAJIbHAs TEMIIEpaTypa BO3yXa B TeIUIblid nepuon 23-25 °C

- ONITUMAJIbHAS OTHOCHUTENIbHAS BIAXKHOCTH B TeIUIbIi epuoa 30-60 %
6. KonnuecTBo uenosexk B 3aie — 600

7. Kareropus BBIIOIHIEMBIX paOdOT — COCTOSIHHE TOKOS

8. Pacuetnbie napametpsl Terionocurens 85-70 °C

9. Kitacc konnunmonuposanus - |1

2. OITPEJAEJIEHUE I'PAJTYCOCYTOK OTOIIUTEJIBHOI'O ITEPHOJIA
Omnpenensiem rpagycocytku oronurensHoro nepuoaa (I'COII) cornacho [10]:
['COIT = (ts-tornep.)*Zormep. = (20-7,4) x121=1524,6
t; = 20°C — BHyTpeHHss TeMIepaTypa HOMELICHMUS;
toruep = 7,4°C — cpenHAa TeMneparypa OTOIUTENIBHOTO IIEPUOAA;
Zornep. = 121 CyT. — IPOAOIKUTEIBHOCTD OTOIUTENBHOTO IEPUOJIA.

3. ONPEJAEJEHHUE TPEBYEMOI'O COITPOTUBJIEHMS TEIIVIOIIEPEJIAYE
OI'PAKJIAIOIINX KOHCTPYKIIUIA
OmnpenensieM TpeOyeMoe CONMPOTUBIICHUE TEIUIONIEPEIavH JJIsi KaXKI0TO BUJIA OTPaKICHUS
KoHCTpyKiHii, R, M2x°C/Br o [10]:
JJ1s HapyKHBIX CTEH:
2000-1,6
Rp=1,6

st moJioB:

[Ton B 3puTENILHOM 3aJi€ BHIIOJIHEH HA Jiarax. TepMHUYeCcKOe COIPOTHUBIICHHE 3aMKHYTOM BO3TyITHON
npocioiku Ry, = 0,172 M2X°C/BT, ToJIMHA Jomaroro Hactuwia o = 0,04 M ¢ TEIIONMPOBOTHOCTRIO A =
0,175 Bt/(Mmx°C). TepMuyeckoe CONPOTUBIICHHE YTEIUISIONUX CIIOEB KOHCTPYKIIMH T10J1a PABHO:

Ron+ 8/ A =0,17240,04/0,175 = 0,4 M*x°C/Bt
Temmonorepu yepes MoJ Ha Jiarax ONpPEeaSITIOTCS 110 30HaM.
R = 1,18%(2,1+0,4) = 2,95 M*x°C/Br
Ri = 1,18%(4,3+0,4) = 5,55 M?x°C/Br
Ri = 1,18%(8,6+0,4) = 10,62 M*<°C/Br
Rvi = 1,18%(14,2+0,4) = 17,23 M*x<°C/Br
JIJ1s1 YyepAavYHOro MOKPHITHUSI:

Marepuan o A

1 »ene300eTOHHas CIUIONIHAS MJIUTa 0.3 2.04
2 napowusossnus (1 cnoit pybepoiina Ha OutymHoi mactuke) | 0.0015 0.13
3 cnoit yreruTens (MaThl MUHEPAJIOBAaTHbIE TPOLITMBHBIE) 0.15 0.07
4 BBITIAaBHUBAIOIIUH CIION (CTSHKKA U3 [IEMEHTHO-TIECYaHOTO 0.03 0.93
pacTBopa)

S ruapounsonsinu (3 cinost pyoepoiaa) 0.045 0.17

1

N S A
acf /’)'1 /12 ﬂ‘I’l au

1,03 + 0'0015+ 0.15 + 0.03 + 0.045 + i =0.11+0.033+0.011+2.14+0.032+0.026+0.043=2,395

=+
87 204 013 0.07 093 017 23

O — TOJIIMHA CJI0s, M;

A — pac4eTHbI K03 PUIMEHT TEIIONPOBOAHOCTH MaTepuana ciosi, Br/(m:°C), npuHumMaembiii o
[10];

0 = 8,7 Br/(M*x°C) — K0>pPUIEHT TEMIO0T/[a49K BHYTPEHHEH ITOBEPXHOCTH OrPAkKIAIOIIIX
KOHCTPYKLUH, IpuHUMaeMsli 1o [10];

™ —
R™,

4. PACUET KOD®O®UIUEHTA TEIJIONEPEJAYM OT'PAXKIAIOIINX KOHCTPYKIIUIA



Jlnst HapyxHbIx crer: K = 1/ R™, = 1/1,6 = 0,62 Br/M*x°C;
Jlist mostoB Ha narax: Ky = 1/ R™y = 1/2,95= 0,34 Br/mM*x°C;
K, = 1/ R, = 1/5,55= 0,18 Br/M*x°C;
Ks = 1/ R™, = 1/10,62= 0,09 Br/M*x°C;
Ks =1/ R™, = 1/17,23= 0,05 B1/M*x°C;
Jlst mokpsiTHii gepaunsix: K = 1/2,395 = 0,41 Br/m*-°C;

5. PACUET TEILTOIIOTEPH 3AJIA
OcHOBHBIE TEIIONOTEPU OMPEILIAIOTCS 110 PopMyIIe:
Quen =F-k-(t,—t,)-n,Br
F - II0ma/1s OrpakAafoNiell KOHCTPYKIHH, M}
K - koauIHeHT TerIonepeIaum, Br/M?-°C;
ts4 - TEMIIEpaTypa BHYTpH nomelenus, °C;
t; - TeMIieparypa Hapy>XKHOTO Bo3ayxa, °C;
N — KO3QPHUIHUEHT, YYUTHIBAIOIINN 3aBUCIMOCTb MTOJIOKEHHSI HAPY>KHOM MOBEPXHOCTH OTPAXKIAIOIIHX
KOHCTPYKILUU 110 OTHOIIEHUIO K HAPY)KHOMY BO31yXY, IpUHUMaeMsblii 1o [10].
Jlomto 106aBOYHBIX TEIIONOTEPh OMpeesieM 1Mo popMmyIe:
CornacHo [8, npunoxxenue 9] B npuHUMarOTCS:
- o croponam ceta: Cesep - 0,1
Cesepo-BocTok - 0,1
Cesepo-3aman — 0,1
IOro-3anax — 0
IOro-socrok — 0,05
[TomHbIe TEIIONOTEPH BBIYUCISIOTCS 110 popmyIie:

Q op= Quen - (1+P), BT

(1+pB) - nobaBoUHBIE TOTEPHU TEIIOTHI B AOJISIX.
ITo pe3ynbTaTam pacu€ToB COCTABIISETCS TEIUIOBON OanaHc (ONPEeNAOT MOIHbIE TEMIONOTEPH):

Qnon. = 1' 1 Qor‘p.

Pe3ynbpTaThl pacu€TOB TEIIONOTEPD 3aHOCATCA B Ta0nuy 1.

Hawnwm- . Jlob6aBou
Ne| e XapakTeprCTHKa OrPakICHUI Koao. .
[MoM| TTIOMe Termi(zne At | QocH| k030. B 145p Qorp|Qmon
ellle| I1-Hs, | HauMe R, B"II“)/-I\/IZ;O tn, °C ., BT 10 | 1o ., Br|., Bt
aus| 1,,°C; |{goBan| CC | A*B, m | F, M> | Mm?>x°C/ p
S a2 C CC| ue
, M ue Bt
1 2 3 4 5 6 7 8 9 |10 11 |12| 13 | 14 | 15| 18
3pute
103“2;‘1’1“ HC | 3 |26,9%6,8/18292| 1,6 | 0,62 | 23 | 1 |2608 oéo 0,05| 1,1 28868
t=20
1996
HC2 | ¢ |17,9%6,8|121,72| 16 0,62 | 23 | 1 1736(0,1(0,05|1,15 4
26,9*%212
InT | - |1*18+9*| 539,1 | 2,395 | 0,41 | 23 |0,9|4575| - | - 1 |4575
17,9
21*18+9
I | - *17.9 539,1 23 (09470 - | - 1 |470 1090
I1J11 179*2 | 358 | 295 | 0,34 | 23 |0,9|252| - | - 1 1




12 1792 [ 358 | 555 | 0,18 [ 23 [09[133] -] - [ 1
13 17,952 | 358 | 10,62 | 009 [ 23 (0967 [ -] - | 1
*
114 2£1178;’3 4317 | 17,23 | 005 |23 (0918 | - | - | 1
399
10,2

PACYET TEILIOBBIJIEJTEHUI Y BJIATOBBIJIEJTEHUM B 3AJIE
TemnoBblaejIeHUs B 3aJ1e 0T ocBeleHus Q s, BT:

Qocs. = N1 xF, = 8x539,1x0,4 = 1725,12 Bt

N; — MOIIIHOCTh HCTOYHHUKOB HCKYCCTBEHHOI'O OCBEINEHHUS Ha | M? TuIoma M noJia, mpuauMaemas N
=6...10 Br/™%;

F. — muiomaap 1moJjia moMeIeHus, M2

0,4 — nons Terma, MOCTyMAMAas OT UCTOYHUKA OCBEIECHUSI.

TenjionocTynjieHusi 0T CHCTEMbI 0TOIIeHHsT Q,y, BT:

TermronocTyIieH!s: OT CUCTEMBI OTOTUICHHUS TPUHUMAEM PABHBIMU TEILIOIOTEPSIM 3PUTEIHHOTO 3aJia,
Qo=10901 Br

TensionocTynieHus B IOMeLIEHHE 32 CUeT COTHEUHOI paguanun yepe3 nokpuitus Qp, BT (¢
Y4€TOM OTCYTCTBHS CBETOBBIX IPOEMOB) /ISl TEIJIOTO MEPHO/Ia roja:

Qp=Fux0uxKy = 539,1%22,5%0,5=6065BT

riae F, — miomaap MoBEpXHOCTH MOKPBITHS, M
Qu — TEIUIOTOCTYIUICHHSI OT COJTHCUHOW paJiMaliy Yepe3 1m° MTOBEPXHOCTH TIOKPBITHUS TIPU
kod(urmente Ternonepeaaun 1 Br/M?, pu reorpadudeckoit mmpote 40 c.ur. §,=22,5 Br/M? [2]

TemioBbIIeJIEHUS U BJIAroOBbIIeJIEHUS OT JIKO€Eli:

TeroBbIeNeHUS ¥ BIAroBbIACIeHHS OT Jroaed Q,, BT; W, kr/4, 3aBUCAT OT TeMmepaTypbl
OKPY’KAOIIIEero BO3/IyXa U OT TSHKECTH BBITIOTHAEMOW UMHU PaOOTEHI.

B 3puTenbHOM 3aj1¢e JII0Id HaXOASATCS B CIIOKOMHOM COCTOSIHMH. PacdeT Terio- ¥ BJIaroBbIACICHUN OT
JOJIEH CIIeAyeT PACCUUTHIBATEH OTACIBHO JIJIS TEIUIOTO U XOJIOJHOTO ITEPUOJIOB, TAK KaK B ATH MTEPHOIBI
TeMIlepaTypa BHYTPEHHETO BO3/yXa B 3aJIe UMEET pa3InyHbIe 3HAUCHUSI.

Pacuer Benercs crneayromumM oOpa3om:

1) terubiit mepuos roga: t =24 °C
Q,=q,-n,+0,85-q,-n_=60-300+0,85-60-300=33300 Br
W =g,-n,+0,85-9g,-n_=0,05-300+0,85-0,05-300 =27,75 xr/u

2) xonoHbIi iepuoy roga: t =20 °C
Q,=q,-n,+0,85-q,-n_=90-300+0,85-90-300 = 49950 Br

W =g,6-n,+0,85-9g,-n_=0,04-300+0,85-0,04-300 =22,2 kr/u

0 — KOJIMYECTBO TOJIHOW TEIJIOTHI, BeIIEasseMol 1 yenoBekoMm, Br/gen., [6];

0x — KOJIMUECTBO BJIard, BeIesieMoe 1 yenoBekom, Kr/(a*yern.), [6];

Ny, Ny — YUCIIO MYXXYHH U )KCHIIUH B 3pUTEILHOM 3alie, Yell.

VY CIIOBHO MPUHUMAEM TTOJIOBHHY MYXXYHH U )KCHIIUH OT OOIIET0 KOJUIECTBA MECT B 3PUTEIHHOM
3aje.

7. TEIIJIOBOM BAJIAHC 3AJIA

B GonpIMHCTBE MOMEIIEHNH TETIOBBIE YCIOBHS OMU3KH K CTallMOHAPHBIM, TTIO3TOMY TIPH pacueTe
TEIJIOBOTO OajlaHCa UCXOJIAT U3 TOTO, YTO BCE OTPAXKICHUS U 000pyIOBaHUE B TIOMEIIICHHH HAXOJISATCS B
COCTOSIHMH TETIJIOBOT'O PABHOBECHS. JTO 3HAUHUT, UTO UX TEMIIepaTypa OCTaeTCsl HEU3MEHHOW BO BpEMEHU
Y KOJIMYECTBO MOJTy4aeMOM MMM TEIUIOTHI B €MHHITY BPEMEHH PaBHO KOJIMYECTBY TepsieMol. Pa3HocTh
noctyruieHus: Qgyy ¥ pacxona (motepb) Qpor TEILIOTHI OMpenesieT TEIou30bITKH AQ (MiH
TEIUTOHEIOCTATKH) B IOMEIIIEHNUH, KOTOPBIE JTOJIKHBI OBITh aCCHMHUIMPOBAHBI (MJIH KOMIIEHCHPOBAHBI)
BEHTUJISIIIHOHHBIM BO3JTYXOM:



AQ = ZQani - ZQHOTj 4 BT
i=1 =1

TenoBoii 6alaHC 3pUTENBHOIO 3a1a 3alUIIEM B BUJIE TaOJIUIBI 2 JUI XOJIOJHOTO U TEIIOro
HEPUOJIOB.

TenJioBoii 6aj1aHC SPUTECJIBHOIO 3aJia

Taoauma Ne2
Ne| Ilepuon Temtono TemnonocrynneHus AQ, Bnaroseiie | e=AQ/W
. rozga Tepu Qun s BT Bt JIEHUA
. Quor, BT W, kr/u
1 Tenmnpli - OT OCBEIICHUS 1725
OT COJIHEYHOI 6065
paauanuu 41090 27,75 5331
OT JIFOJEN 33300
> | 41090
2 | XosomHblit 13580 | or ocBemeHus 1725
OT OTOILICHUS 10901
OT JIIOJICH 49950 62576 22,2 10147
> | 62576

8. ONPEAEJIEHHUE BO3AYXOOBMEHA U INIAPAMETPOB
BO31YXA B KOHAUIIMOHUPYEMOM ITIOMEHIEHUU
Pacuer Bo3tyx00OMeHa 3pUTEIBHOTO 3aJ1a MPOU3BOANM IrpadoaHaATUTHYECKUM CIIOCOOOM, C
pUMEHEHHEM I-0 — uarpaMMBbl BIIaXKHOTO BO3IyXa JIJISl TEIUIOTO U XOJIOAHOTO MTEPHO/IOB.
OmnpenensieM HeOOXOIUMBIM pacxo BO3/lyXa MO Tra30BBICICHUSAM, BIaroBbIICICHUIM,
TCILIOBBIACIICHUAM U 110 CaHI/ITapHI)IM HOpMaM.
8.1. Pacxoa Bo3ayxa 1o ra3oBbl/IeJICHUSIM:

M 13800
. =5 ~3-05 " 2% /g
s Oy

M = GxN — macca BpeIHBIX BEIECTB JI/4;

G =23 n1/u — koauuectBo CO», BEIAEIAEMOE | YETOBEKOM B COCTOSIHUH TTOKOS;

b, =2 n/m° — npenenabHo gonyctuMas KoHieHTpanus CO; B ynansieMoM BO3ayxe (s
KpaTKOBPEMEHHOTO TIPEOBIBAHUS JTFOJICH );
b.=0,5 e — coJIep’KaHue Ta3a B MPUTOYHOM BO3yxe (OOINbIINE TOpoia);
N — KoIM4YeCTBO JIOJEH B 3aJie, Yed.

8.2. Pacxox Bo3ayxa 10 BJIArOBbIICJICHUSIM:
W 2170 _ 7708 wu

LW = =

d,—-d )y (9,4-6,4)-12
W= 27750 r/1 — 00BbeM BIAaroBBIIEIIEHUH B 3aJ€;
ds, d; — BIarocojep:kanue yaaasieMoro M MpUTOYHOrO BO3AyXa, I/KT (HaxoauM 1o i-d - quarpamme);
vy=12 KI/M° — TLIOTHOCTB Bo3ayxa npu t =20 °C.
8.3. Pacxoa Bo31yxa 1o TenJioBbIAeJIeHUSIM:

3,6- 3,6-41090
0 =2 Q _ =7902 m*/a

J,-J,)y (48-32,4)-1,2
AQ — monHbIe TEIUIOBBIACTICHUS, BT
Js ¥ J; — SHTAIBIKHU YAAISIEMOT0 W IPUTOYHOTO BO3yXa, KJ[/Kr (Haxoaum 1o i-d - tuarpamme).

8.4. Pacxox Bo3ayxa 1o CaHUTAapHBIM HOPMaM:
L., =25-N=25-600=15000 m*/u

L
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3

25 - caHUTapHAas HOpMa Hapy>KHOTO BO3yxa Ha | uenoBeka NMpu KOHAULUOHUPOBAHUU

q-yen
BO3/yXa coryacHo [13].
Bribupaem makcuMalibHBIN pacxo] BO3yXa —10 CAHUTAPHBIM HOpPMaM:
[TpuHrMaeM MPSIMOTOYHYIO CXEMY KOHIMIIMOHUPOBAHUS BO3/1yXa.

9. NIOCTPOEHHUE ITPOLHECCOB OBPABOTKH BO31YXA B KOHAUIIMOHEPE B
TEIJIBIA TEPUO/I
Benuumnna yriosoro ko3 duuuenTa ayda nmporecca € B HOMELIEHUN:
€ = 5331 xJIx/kr
Yepes Touky B, cooTBETCTBYIOIIEMY 3alaHHOMY COCTOSIHUIO BO3/lyXa B [IOMELICHUH, IIPOBEIEM JIy4
nporecca B noMmeneHnu B-11 1o nepecedyenns ¢ U30TepMOM IPUHATON TEMIIEPATypPbl IPUTOYHOTO BO31yXa
to.

UYepes Touky I1 npoBeaem iyd nmojorpesa BO3/lyXa B BO3yXOHarpeBaresie 2 CTyleHHU 10
nepecedyeHus ¢ KpuBo ¢ = 95 %. Uepes 1. H, cooTBeTCTBYIOLIEN COCTOSHUIO HAPYKHOTO BO31yXa, U T.O
IIPOBOJMM JIy4, COOTBETCTBYIOLIHI MpoliecCy U3MEHEHMS COCTOSIHUS BO3/1yXa B (hOpcyHOUHOU Kamepe. B
Ipolecce IBUKEHUs B BEHTHIATOPE U BO3AYyX0BOJaX BO3ayX Harpesaercs (mpumepHo Ha 1-2°C) o auHun
d = const, mo3ToMy B BEHTHJIATOP JIOJDKSH BXOJUTh BO3/IYX C apaMeTpaMH, COOTBETCTBYIOIIMMHU TOUKE
IT.

[TapameTpbl HapyXHOTO Bo3/1yxa (Touka H):
t=28,2°C, J=67,5 xJlx/xr, ¢ =65 %, d=15,4 r/kr
[TapameTpbl BHYTpeHHEr0 Bo3ayxa (Touka B):
t=24°C, J=48k]x/xr, ¢ =52 %, d=9,4 r/kr
[TapameTpbl IpUTOYHOrO Bo3ayxa (Touka II):
t =t,—At=24-8=16°C
At — TemMnepaTypHbIi IIepenaj MeXay TEMIIEPaTypOl BHYTPEHHETO W IIPUTOYHOI'O BO3AYyXa IIPH
110/1a4e KOHIUIMOHUPYEMOTO BO34yXa CBEPXY.
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JA

A

Lyn=13500

Lnp=15000m3/4 <

Lnoan=1500m3/y

4%;

T =
LH=15000m3/u _°° 4 _ i bk |
0 [Bl0E0| ofe (BB |
® 5o SF——x
O 70777 7 7 S S

IMocTpoenue npoiecca Ha i-d quarpamme

t=16°C, J=324 x/[x/xr, ¢ =57 %, d=6,4 r/kr

[Tapamerps! Touku I1’:
t=14,5°C, J=30,9 xJI)x/kr, ¢ =63 %, d=6,4 r/kr

[Tapamerpst Touku O (obopynoBaHue):
t=28,2°C, J=24,5 xJ[x/kr, ¢ =95 %, d=6,4 r/kr
OxJaxk1aromas MOITHOCTh KaMepPhI:
Q,.,.=G,-(I,—1)=15000-1,2-(67,5—24,5) = 774000xorc | u = 215xBm
MoIHOCTh BO3IyXOMO0TpeBaTeNs 2 CTYIEeHU:
Q, =G,(1,.—1,)=15000-1,2- (30,9 —24,5) =115200« /ot [ u =32xBm

10. TOCTPOEHHUE TPOUECCOB OBPABOTKH BO3/1YXA B KOHIUIIUOHEPE B
XOJOJHbIN NEPUOJ
Bennuuna yriosoro koagduimenTa gyda mporecca € B HOMEUIeHUH:

€= 10147 xJx/kr

Yepes T. B, COOTBETCTBYIOIIYIO 33 JaHHOMY COCTOSHHIO BO3/lyXa B TIOMEIICHHUH, TPOBOIMM JIyd
npoliecca B MOMEIIeHUH €. J{JIs onpenesieHnst COCTOSIHUS IIPUTOYHOTO BO3IyXa HE00X0IUMO HaUTH
BenmunHy Ad:

wW.10° 22,2-10°
= = =12 r/kr
L,-y 15000-1,2
Bunaroconepsxanue npurounoro Bozayxa d,=d;-Ad=5,5-1,2=4,3 r/kr. [Iposenss  d = const mo

Ad

TIepECeUeHHS €€ C JIYIOM IpoIiecca B TOMEIIEHUH, TTOTYYUM TOUKy riepecederus 1, mapamerpsl koTopoit
OMPENENSAI0T HCKOMOE COCTOSIHME MPUTOYHOTO BO3AYyXa MPU YCIOBUH COXPAHEHUS! B 3MMHUI NIEPUO]]
KOJIMYECTBA BEHTUJISIIIUOHHOTO BO3/IyXa, OTMPEIETIIEMOTr0 PacueToM JIETHETO pexxuma. [lepecedennem
JIMHUHT d = const ¢ kpuBo# @ =95 % onpenensiem T. O, mMapaMeTpbl KOTOPOI COOTBETCTBYIOT
COCTOSIHMIO BO3]TyXa, TOKUIAIOIIETO T0KIEBOE MPOCTPAHCTBO. 3aTeM npoBes u3 1.0 nuHuto aguadartsl |,
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= const, a uepe3 T.H nuHMIO JTyda mpoliecca HarpeBaHus Bo3ayxa B kanopudepe 1 cTynenu, Ha ux
nepeceyeHN HaxoauM T.K, mapameTpsl KOTOPO# ONpenessioT COCTOSIHIE BO3/1yXa Mepe] 105K IEBBIM
MIPOCTPAHCTBOM.
[TapameTpsl Hapyx)HOTO Bo3ayxa (Touka H):
t=-3°C, J=-2,1 x/lx/xr, ¢ =10 %, d=0,4 r/kr
[TapameTpbl BHyTpEHHET0 BO3ayXa (Touka B):
t=21°C, J=35k/x/kr, ¢ =35%, d=15,5r/kr
[TapameTpbl IpUTOYHOTO BO3ayxa (Touka IT):
t=14°C, J =258 x/Ix/xr, @ =45 %, d=4,3 r/kr
[TapameTpst Touku II’:
t=12,5°C, J=24,1 x/Ix/kr, ¢ =45 %, d=4,3 r/kr
[TapameTpsl Touku O:
t=3,4°C, J=14,8x/x/xr, @ =95%, d=4,3 r/kr
[TapameTpsl Touku K:
t=14°C, J=14,8 x/Ix/xr, ¢ =5%, d=0,4 r/xr

A

A

Lya=13500

Lnp=15000m3/4 <

Lnogn=1500m3/y

ﬂ%,

] T
LH=15000m3/y _°° > 1 P (ol a_a .11
0 [9[00)| «fe |OidE |
R ==
BT A AT K

ITocTpoenue npouecca Ha i-d guarpamme
MorttHoCTh BO3TyX0noorpesarens 1 cTyneHu:
Q =G, (I, —1,)=15000-1,2-(14,8+2,1) = 304200« owc | © =84,5kBm
MomHOCTh BO3AYXOMOAOTpeBATENS 2 CTYIEHU:
Q, =G,(l,.—1,)=15000-1,2-(24,1-14,8) =167400xorc | u = 46,5kBm
KonmuecTBo ncnapuBiieics: BOJIbI:
W =G,(d,—d,)-10° =15000-1,2-(4,3—0,4)-10° =70, 2x2/ u

11. HOABOP 1 KOMIIOHOBKA KOHAUIIMOHEPA
Be100p KoHIUIMOHEpA 3aBUCUT OT PacXo/a BEHTUIISAILMOHHOIO Bo3ayxa Lo = 15000 M/,
[Tpuanmaercs konaunuonep KTI3-20.
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KoHaumumoHepr KTL3-20
1 2 3 43 5 S 6 7

Il 4] s 5 ==
Le=13000 At SO OO 0 |

2T D@D@ D@Dd 7

" e

&
&
e
s

Ny
]
U]

1440 265 #9565 480y 565 1650 265 480 0 1825

8305

KommonoBka konaunmonepa KTIL3-20:
1 - 6ok npuemnubiii BCO1-3 02.51234;
2 - punbsTp Bo3mymHb OP1-3 02.21134;
3 - kamepa obcmyxkuBanus KO-3 02.50004;
4 - Bo3ayxoHarpesarensb | crynmenn BH2-3 02.10214,
5 - kamepa opomenus OK®-3 02.01304,
6 - Bo3gyxonarpesarens I crynenn BH2-3 02.10214;
7 - 6;ok npucoeauHuTenbHbIA BIT1-3 02.51234;
8 - BenTmiATOpHBIN arperat 02.41234,
9 - xyanan Bo3aymHbIA yremiennslid KO 0,5-3 03.33304

12. TEINIOTEXHUYECKHUH PACUET KAMEPHI OPOIIIEHUS
Ucxomawie qannbie: koaaunuonep KTL[3-20, OK®-3 neyxpsanas, ucnoauenue 1, L,= 15000 M3/tl,
G,=19968 kr/u
B ternuiblit nepuon roga Bo3ayx 00padbaTbIiBaeTCs M0 HOJUTPOIHOMY MPOLIECCY OXJIAXKACHUS U OCYIIKU
BO3/yXa.
Ha I-d quarpamme npoBoaum ny4 a0 nepeceueHus y=100%. Touka nepeceuenus ¢ y=100% nmeer
napamerpsi t,"=9,9°C, 1,"P =23 9k JIk/KT.
Koad¢unuent anuabarnoit appexruBnoctu E, pasen:
_l,—1,  24,5-48
oar—1, 23,9-48
Haxoaum xo3¢ddunueHt oporreHus B u sHTanbnuitnoi a3gpdexkrusHoctr Epy mo npunoxenuto 3[7]:
B=2,4; Em=0,67
OTHOCUTENBHBIN Mepenaj TeMIepaTypsl Bo3ayxa 0:

O=6-c B-(— ——1)-033.4187-24- (-1 — 1 y_152
E, E, 067 097

HavansHas Temnepatypa BOJbI Ly

=0,97

1,52

— == (24,5-48)=6,3°C
4,187-2,4

y 0
twl :t8p+C—B(|2—|l):9,9+

[0]

Koneunast remmniepatypa Bofbl typ:
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(=) g o (245-48) oo

t = , =
©2 b ¢ B 4,187-2,4
Pacxon paz0opeiruBaeMoit Boasl G,:
G,=B- an =2,4-19968 = 47923k [ u

Pacxon Boabl Ha oiHY (OpeyHKY: §y=G/N=47923/135=355kr/u.
[Torepu naBnerust B OK® no Boae AP, u3 npunnoskenust 4[7] AP,=60xkI]a.
ComnpoTuBjeHHE KaMephl 110 BO3AyXy npuHUMaioT u3 [5] AP,=120 Ila.

B xosonHbIi epro/ roga Bo3ayx o0padaTeIBaeTCs 10 aanabaTHOMY peKHUMY 00pabOTKU BO3yXa.
Koadduuuent agnadbarnoii r3¢pexruBHoct E, paBen:
t,—t 4
£ -1-& m=1_3, 55
t -t 14-5,5

m

=0,76

Haxoaum ko3 dunment opomenus Bo3ayxa B no npunoxenuto 3[7]: B=1,98;
Pacxon pazopeiruBaeMoii Boasl G,:
G,=B- an =1,98-19968 = 39537k / u

[MTotepu nasnenus B8 OK® mo Boge AP, u3 npusoxenus 4[7] AP,=53kI]a.
CormpoTHBIICHHE KaMepbl 110 BO3ayXy npuHuMarot u3 [5] AP,=120 Ila.

13. PACYET 1 KOHCTPYUPOBAHME Y3JIA BO3JYXO3ABOPA
KOJ’II/I‘IGCTBO HpI/ITO‘IHOFO HapyxcHoro Bosnyxa:
L, = 15000 m*/u
OnpenenﬂeM Ijiomaab CECUYCHUA )I(aHIO3PII>'IHLIX peI_HeTOKZ
L 15000 )
= =0,833 M

f = H
“P9.3600 5-3600
9 =5 m/c - cKOpOCTh IBMKEHUS BO3IyXa B IIAXTE;

Fex 0,833
n= =———=9 pemeTok
f 0,092

X.C.

[Mpuaumaem 9 pemerox CT/ 5291 225%580 ¢ f

yctaHoBKy B 010ku 3*¥1 A*b=1350*580(h)mm. Koaddurment mectHoro conporusienus (=1,2.
Onpenenum maomanb CEYEHMs! MaxThl:
F - L, _ 15000 _0.7 v
3600-6 3600-6
Omnpenenum (HpakTHUECKYIO0 CKOPOCTD Uepe3 PEIeTKH U B BEHTUIISILIMOHHON IIaXTe:
f__ =0,092x9 = 0,828 M

= 0,092 M°. [TpunuMaem 3-X CTOPOHHIOIO

X.C.

F,=0,7M

Vo =ﬂ=5S6M/C

Pt 3600- 0,828

v, =200 g9 6y/c
3600-0,7

14. BIBOP CXEMbI OPTAHU3AILIUU BO31YXOOBMEHA
[Ipu BBIOOpE CXEMBI OpraHU3aIMK BO3AyX000MeHa PYKOBOJICTBYEeMCsl peKOMEHIausIMU. B Hammem
Clly4ae PUHUMAEM CXEMY M0J1a4yl KOHAULIMOHUPYEMOI'O BO3lyXa C BEPXHEU 30HbI U YAJIEHUEM €TI0
HapyKy 4epe3 OTBEPCTUA B OTOJIKE C MOMOIIBIO KPBIIIHBIX BEHTUIISATOPOB.
[TputouHble OTBEPCTHS IS MTOJa4M BO3/yXa PacIoiaraloTcsi Ha BEICOTE O6osiee 6 METpOB OT ToJa.
[TpuTOouHBIl BO3AYyX0OBOJ PAaCHOJIOKEH HaJ MOJABECHBIM IMTOTOJIKOM.
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Bb10op Bo3ayXopacnpeaeanTeis
[Ipu nanHO cxeMe BO3/1yX000MeHa B KaU€CTBE BO3AyXOPACIPEACIUTENSI PEKOMEHIYETCS] IPUMEHSITh
pemérku BeepHoro tumna PB.

; KoJH4ecTBO MPUTOIHOTrO Bo3ayXa: Ly, = 15000 m*/a pacipenensiercst Ha 6 motoko 15000/6=2500
M/d.

OrmpeenseM IIOMIAIb CEYEHHS KATIO3UMHBIX PEIIETOK:
L
fo=—" = 2500__ o3 2
P V.3600 3-3600
V =3 M/C - CKOPOCTb JIBHKEHHUS BO3/yXa B PELIETKE;
F
= 0,23 =1,64 = 2 pemerku
f 0,14096

x.C.

[Tpuaumaem 2 pemerku PB-1 400x500, f__ = 0,14006 M2, &3

Onpenenum (akTUYECKYIO CKOPOCTh BO3TyXa Yepe3 PEIICTKH:
f__ =0,14006x2 = 0,28 m*

\Y em:ﬂ=2,48 Mm/c <3 m/c
P 3600% 0,28

15. KOHCTPYUPOBAHHUE U PACYHET BO31YXOBO/J0OB
CornacHo BEIOpaHHOW CXeMe OpraHH3alMy BO3yX000MEHa COCTaBIIsIEM TPACCHPOBKY BO3TYXOBOIOB

TpebyeMoe naBneHne ONpeesitoT U3 pacyeTa BO3yX0BOIOB M0 IIPEIBAPUTEIILHO BEIOPAaHHBIM CKOPOCTSIM
JBUKEHHSI BO3/1yXa. B 00IIECTBEHHBIX 3/1aHUAX PEKOMEHAYIOTCS CIEIYIOIINEe CKOPOCTH ABMKECHUS
BO3/yXa:

- MarucTpajibHbIe — 10 § M/C

- OTBETBJICHHUS — OO 5 M/C

CymmapHble moTepu AaBiieHus, [1a, B ceTu BO31yX0BOJOB ONpeeseTcs Kak cyMMa oTepb
JABJICHUS HA TPEHUE U MECTHBIE COIIPOTUBIICHHUS:

P=>(R:1+2),

rac R - MOTCPU NABJICHUA HA TPCHUC HA Im JJIMHBI BO3AYXO0BOA,

Z— IMOTCPU AAaBJICHUA Ha MECTHBIC COITPOTUBJICHHA HAa PACYCTHOM YUAaCTKE BO3AYXOBO/A.
HOTepI/I AaBJICHUS HAa MECTHBIC COIIPOTUBJICHUA OIIPCACIIAOTCS 110 CJ'ICIIYIOH_Ieﬁ (bopMyﬂe:
z-Ye,

rac 2& — CyMMa KOB(l)(l)I/II_II/IeHTOB MCCTHBIX COHpOTI/IBHCHI/Iﬁ Ha paCuUCTHOM YYaCTKE.

3HaueHus: KO3PUIUEHTOB MECTHBIX COITPOTUBIICHUH pa3IMUHbIX JAE€Tajeil BO31yX0BOIOB IPUBEICHBI B
CIPaBOYHOM JuTEparype [6 niam 13].

Hessi3ka nmoteph naBieHus: B MeCTax OTBETBJICHUH JT0JKHA OBITH He Oosiee 10 %, B TpoTUBHOM cilydae
yCTaHABIUBAIOTCS AHa(parmbl

Pacuer cBenem B Tabmuiry Ne3

Pacuer MecTHBIX COPOTHUBIIEHU

yqi\fTKa Bun mecTHOrO COnpoTHUBIEHUS d Kon-Bo ¢
1 2 3 4 5
1 penieTka ‘ 13 1
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. fu/fc= 0,94 1,63
TPOWHHUK Ha TIPOXO]] Lo/Lc=05 0,33 1
pernieTka 1,3 1
2 . fo/fc=0,8 4
TPOMHUK Ha OTBETBJIICHUE Lo/Lc=05 2,7 1
3 TPOMHHUK Ha TTPOXOJI Lfgl/lfi::(()) ’55 0,3 2 0,6
4 TpoitHuK Ha TPOXOJ] EI(I)//fE::%Ej_% 0,1925 2 0,385
5 otBox 90° 0,42 7 2,94
pernieTka 1,3 1
6 = 1,63
TPOWHUK Ha TIPOXO]] fil(/jf_cf(’)gg 0,33 1
penieTka 1,3 1
7 . fo/fc=0,8 4
TPOMHHK Ha OTBETBJICHUE Lo/Lc=05 2,7 1
penieTka 1,3 1
8 . fu/fc= 0,94 1,63
TPOWHUK Ha TIPOXO]] Lo/Lc=05 0,33 1
penieTka 1,3 1
9 TpoiiHKK Ha OTBETBJICHUE fo/fc=0,4 5 95 1 4,25
Lo/Lc=0,25 '
pernieTka 1,3 1
10 . fu/fc= 0,94 1,63
TpolHUK Ha POXO/T Lo/Lc=0.5 0,33 1
pernieTka 1,3 1
11 Toon fo/fc=0,33 59 1 7,2
POMHUK Ha OTBETBJICHUE Lo/Lc=0.16 ,
pernieTka 1,3 1
12 . fi/fe= 0,94 1,63
TpoliHUK Ha TPOXO.T Lo/Lc=0.5 0,33 1
pernieTka 1,3 1
13 . fo/fc=0,4 4,25
TpoiiHUK Ha OTBETBIICHHE Lo/Lc=0.25 2,95 1
penieTka 1,3 1
14 . fii/fe= 0,94 1,63
TpoitHUK Ha MPOXOJ Lo/Lc=05 0,33 1
penieTka 1,3 1
= 7,2
15 TpoiiHKMK HA OTBETBICHUE fo/fc=0,33 59 1 ’

Lo/Lc=0,16
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Ne | Pacxo | [nuna | ®@aktu Ceuenue BO31yX0BOJ1a IMotrepu | Koag. | IMorepu | Cymm | Hdunam | Ilorepu RI+Z
y4 hi§ pacyer | 4. CK- a*b, MM F, M° d,=2a | JaBi. HA | OTEp | NABICHUS a WYECKO | [JaBi B Ha Ot Hau.
acT | BO3Ay | HOro | CTh Ha b//(a+b Im b Ha | HaTpenue | KMC e MECTHOM | IaHHOM | 70 pacd
ka | xal, |ydactk | yu-ke ), mmHbl | Tperu | R*1*n,Ila | Y& | nmaBiueH | compoTu | ydacTke yd-Ka
M3/a al,m Vg, MM R,ITa/m | e, n ue H,, | Bn. Z, Ila
Mm/c Ila
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 1250 2,5 4,63 300x250 0,075 272,12 0,90 1 2,25 1,63 | 12,854 20,95 23,2 23,2
2 | 2500 1,6 4,34 400x400 0,16 400 0,51 1 0,816 4 11,3 45,20 46,016 69,216
3 | 5000 5,3 6,94 500x400 0,2 444 44 1,07 1 5,671 0,6 29,04 17,42 23,091 | 92,307
4 | 10000 5,1 6,94 800x500 0,4 615,38 | 0,735 1 3,75 0,385 | 29,04 11,18 14,93 107,237
5 | 15000 54 6,94 800x600 0,48 685,71 | 0,648 1 35 294 | 29,04 85,38 120,38 | 265,237
AP+10% | 291,76
6 | 1250 2,5 4,63 300x250 0,075 272,12 0,90 1 2,25 1,63 | 12,854 20,95 20,95 20,95
7 | 2500 1,6 4,34 400x400 0,16 400 0,51 1 0,816 4 11,3 45,20 45,20 66,15
Hessizka (6,97 -1,05)*100/6,97=84%>10%
P=6,97 -1,05=5,92I1a; Pc=2I1a;
E=P/Pc=5,92/2=2,96-nonbupaem nuadparmy c pazmepamu 68*118
8 | 1250 2,5 4,63 300x250 0,075 272,72 0,90 1 2,25 1,63 | 12,854 20,95 20,95 20,95
9 | 2500 1,6 4,34 400x400 0,16 400 0,51 1 0,816 4,25 11,3 48,03 48,03 68,98
Hessi3ka (92,307 -68,98)*100/92,307=25%>10%
P=92,307 -68,98=26,327I1a; Pc=29,0411a;
E=P/Pc=26,327/29,04=0,90-noxbupaem nuadparmy c pazmepamu 335*335
10 | 1250 2,5 4,63 300x250 0,075 272,72 0,90 1 2,25 1,63 | 12,854 20,95 20,95 20,95
11 | 2500 1,6 4,34 400x400 0,16 400 0,51 1 0,816 7,2 11,3 81,36 81,36 102,31
Hessi3ka (107,237 -102,31)*100/107,237=4%<10%

12 | 1250 2,5 4,63 300x250 0,075 272,12 0,90 1 2,25 1,63 | 12,854 20,95 20,95 20,95
13 | 2500 1,6 4,34 400x400 0,16 400 0,51 1 0,816 4,25 11,3 48,03 48,03 68,98
Hessi3ka (92,307 -68,98)*100/92,307=25%>10%

P=92,307 -68,98=26,327I1a; Pc=29,0411a;

E=P/Pc=26,327/29,04=0,90-nogbmpaem nuadparmy ¢ pazmepamu 335%*335
14 | 1250 2,5 4,63 300x250 0,075 272,12 0,90 1 2,25 1,63 | 12,854 20,95 20,95 20,95
15 | 2500 1,6 4,34 400x400 0,16 400 0,51 1 0,816 7,2 11,3 81,36 81,36 102,31

Hessizka (107,237 -102,31)*100/107,237=4%<10%

|

|




16. HIOJABOP BEHTHJIATOPA

BenTtmisarop nogbupator no L u mo AP+10 % cucremsl. Ilotepu naBnenus B cucreme
paBHBI IOTEPSM JIaBJICHUS 110 MarucTpaliy, cjaararliuecs U3 MoTeph AaBICHUS Ha BCEX
IIOCJIEZI0BATENBHO PACIIONOKEHHBIX YUaCTKAX, COCTABIISIFOIIMX MarucTpalb, U MIOTEPh JaBJIECHUS
B 000pYZOBaHUMU:

AP=11-Q (R-1+2)+D_AP,),Tla

AP . - a9p0IMHAMUYECKOE COIIPOTUBIIEHHE 000PY10BAHUS:

- Bo3lyxoHarpeBatenb 1 ctynenu 63 Ila
- Bo3ayxoHarpesarens 2 crynenu 37 Ila
- pueTp ®P1-3 100 I1a
- kamepa opomeHust OK®-3 120 Il1a
- KJ1amaH Bo3ylIHbIA yremieHHslii KBY 25 Ila
63+37+100+120+25 = 345 I1a
AP=11-Q (R-1+2)+ D AP, ) = (291,76 +345) = 636,76 [1a

L = 15000 m*/u
Bentunsatop 02.41234: N = 1030 o6/mun, 1 =79 %,
JBurarens 4A13254, MomuHocts 7,5 kBT, 9acroTa Bpamenus Ny = 1030 06/MuH,

Macca BenTuiisiTopa ¢ apurareinem: m = 620 kr

Jnis ynaneHust BO3yxa U3 MOMEIICHUS IPUMEHSIEM KPBIIIHbIE BEHTHISATOPBI. Tak Kak
BEHTWJIATOP YCTAaHABIMBACTCS HEMIOCPEICTBEHHO HA KphIITy (0€3 ceTH BO3AyXOBOIOB), TO

IPUHUMAEM K yCTaHOBKE OCEBOH cTanbHOM KpbimHbIi BeHTIisATop TKV 630 T6 co
CIICIYIOIIMU XapaKTePUCTUKAMH:
- MaKCUMaJIbHasl MPOU3BOAUTEIBHOCTD BEHTHIISITOPA IPU padboTe 0e3 CeTr BO3AYXOBOJIOB -
5800 m*/a
- notpebsgemast MoHOCTh — 1,1 kBT

KomngectBo YCTaHABJIMBACMbIX BEHTHIISITOPOB: N =

L,

13500
L, 5800

2,3~

OctaBmmiics Bo3ayx (13500-2x5800=1900 M3/‘{) yAaJIsieM €CTECTBEHHOM BBITSKKOM.
Pacu€rHOe rpaBUTAIIMOHHOE JTaBIICHUE:
Prp=hxgx(yy-vs)=2,5%9,81%(1,27-1,20)=2,61 Ila,
TJIC Yy, Vs — YACTBHBINA BeC HAPYKHOTO U BHYTPSHHETO BO3/IyXa
vu=353/(273+1,)=353/(273+5)=1,27 kr/™°

v,=353/(273+t,)=353/(273+18)=1,20 kr/m°
0=9,81 M/c? — YCKOpEHUe CBOOOIHOTO MaIeHuUs
h — nnuna kanana, M
Pacuér pacrnonaraemoro naBieHus CBOJUTCS B Ta0nuiry Nod

Ceuenue Koad¢.|Ilorepu
Rx1+Z,Ila
Neo |Pacxon|/lnuna @aktuy. Bo3ayxosoaal [Torepu |moreps [naBi. Ha H,,|Z=H,x5¢
yd4- |B-Xa L,| yu-Ka |cKopoCTh naBieHMs| Ha | TpeH., | X& H’;’ I'JIIa " Ha |cymma
ka | M/a | I,m | Vg, M/c |d, mm| F, M | R, ITa/m | TpeH., | RxIxn, y4- [OTEPh
n ITa K€ | JaBlIL.
1 2 3 4 5 6 8 9 10 |11 12 13 14| 15
1 /1900 | 3,8 0,8 800 | 0,50 | 0,0106 1 0,04 [1,85/0,4| 0,74 10,78 0,78

2,61 > 0,78 — mpuHUMAaeM BBITSHKHOE OTBEPCTHE B MOTOJIKE ¢ 800MM

HaJINn4uec
KOHIMIIMOHHUPYEMBIM BO3AYXOM U TE€HJI0- NJIM XOJIOJOHOCHUTEIIEM.

HerOHHHaeMOﬁ Jgos raza WM KHUAKOCTU paBﬂCHHTCHBHOﬁ,

17. MOABOP MOBEPXHOCTHBIX TEIINIOOBMEHHUKOB
OOImKM KOHCTPYKTUBHBIM THPU3HAKOM TOBEPXHOCTHBIX TEMJIOOOMEHHHUKOB SIBISETCS
CTEHKH MEXKIY
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B koncTpykumax nentpaibHbiXx YKB B MOBEpXHOCTHBIX TEMIOOOMEHHUKAX MCHOIb3YIOTCS
OuMeTaJUIMUeCKUe HaKaTHble TpYOKu. IIpu nX M3roToBIEHNHU Ha CTAIbHYIO TPYOKY HACa)KMBAIOT
TOJICTOCTEHHYIO QJIIOMHUHHMEBYIO TpyOy M Ha CTAHKE BBIAABIMBAIOT pedpa U3 HAPYKHOW CTEHKU
altoMuHueBol TpyOkn» Bec ¢acanHoe ceueHne TEmIOOOMEHHUKOB 3aloJIHEHO OpeOpEeHHBIMU
TpyOkamu, a TpeOyemass HOMHUHAJIbHAs MPOM3BOIUTEIHHOCTh JOCTUTAETCS COOTBETCTBYIOLICH
cOOpKOIi 0a30BBIX TEINTIOOOMEHHHKOB.

ITpu ucnonb3oBaHUM OOBOJHOTO BO3AYIIHOIO KaHalla IPUMEHSIIOTCS BO3AYXOHArpeBaTeH,
y KOTOPBIX TOJIBKO YacTh (pacaJHOI0 CEUYEHUs 3all0JHEHa OpeOpeHHBIMU TpyOKaMu, a B BEpXHEH
4acTH pAaCIOJIOKEH MHOIOCTBOPYATHIA BO3AYIIHBIM KiamaH. IIpuBox CTBOPOK BO3LYLIHOIO
KJlallaHa OCYILECTBISETCS OT IHEBMATHYECKUX WIH DJICKTPUYECKUX HCIOJHUTEIBHBIX
MEXaHU3MOB.

OOumM MpU3HAKOM KOHTAaKTHBIX aIlllapaToB SBJSETCA TEMJIOBIAKHOCTHAs 00paboTka
BO3/lyXa B YCIIOBHUAX HENOCPEACTBEHHOIO KOHTAKTa C IIOBEPXHOCTBIO BOJBI WJIA BOJIHOIO
pacTBopa.

KoHTakTHBIE ammapaTbl B BUAEC KaMep OpPOILICHMS OCTaIOTCS A0 HACTOSLIETO BPEMEHU
OCHOBHBIM BUJIOM 000pYy/IOBaHMs IS MOJUTPONMUYECKON U aguabaTHON 0OpaboTku Bo3ayxa. B
KaMepax OpOLIEHHUS BCJIEACTBHE pa3OpbI3TMBAaHUSA BOJbI B BHJE MEIKHUX Kalellb CO3/aeTcs
OosblIast MJI0IA b TOBEPXHOCTH KOHTAKTa MEX/y BO3YXOM U BOJIOM.

B MerongmueckoM yka3zaHWHM JaHBl MOPSJOK pacyeTa W MoAdopa TErIoMaccOOOMEHHOTO
000pyIOBaHUS CUCTEM BEHTWISILIMU U KOHAULMOHUPOBAHMS BO3yXa.

JlaHHOE METOIMYECKOE YKa3aHUE SBISACTCS MTPOIOJIKEHUEM.

I. Pacuer u moadop Bo3yxoHarpeBaTeJiei

Bce ocHOBHBIE mapamMeTphl U XapakTepuCTUKHU 0a30BbIX BoznayxoHarpepareneit (I, BHO)
npuseneHs! B [1,7] .

MaccoBas ckopocTs JIBrkeHus Bo3ayxa Vo, KF/(MZ'C) ompezensercs no Gopmyiie;

V) = Gp/(3600-f;) (rLn
rae

Gp — pacxoJ BO3ayXa 4epe3 ceueHue TeI000MEHHUKOB, KI/4;

Fs - mmomaas ceuyeHus A7 Mpoxoaa BO3IyXa, M

[Tnomanp xuBoro ceueHust f, mpuHuUMaroT mo tadmaumam [1,7].

CnenyeT MOMHHUTH, YTO 0a30Bble TEMIOOOMEHHHUKH THUIIOBBIX KOHJWIIMOHEPOB HMEIOT
CTpPOTO olpesieNieHHbIe TUIIopa3Mepsl 1o BeicoTe (mpuit.2 [7]). Ilpu pacuere BapbUpyeTcs TOJIBKO
KOJIMUECTBO PSAAOB TpYOOK Bo3ayxoHarpeBarens (I - psanbiid, 1,5 - psaHblii unm 2 - psaHHN)»

MaccoBasi CKOpOCTb JOJKHA OBbITh B mpefenax Vp =4 + 12 KF/(MZ'C)

Cxkopoctb Teuenus Boasl W, M/c, BBIYUCIIAETCS IO 3aBUCUMOCTH:

W, = Gw/(3600-1000-f,) (1.2)
rne

Gw - pacxoj BOJIbI Yepe3 TerI000MEeHHUKH, KI/4;

f.p - MIOIAAB ceYeHus IS IPOX0/a BOJIH, M.

CKopocTh Te4eHus -BOAbI B TpyOax orpanuuuBaercs 3HaueHusmu: W, = 0,15 +0,30 m/c.

Pacxox TeruioHocuTens yepe3 BO3AyXOHArpeBaTellb ONPENEIIeTCs 10 BIPAKEHHIO:
b= T, (tw, - tur,)tt69 Sl e
3nech TermtoeMKkocTh Bojbl, Cy, = | kkan/(kr-°C).

HarpeBaHue Bo3/yxa B BO3IyXOHarpeBaresie OIeHUBACTCS TEMIIEPATYPHBIM MTOKa3aTeIeM:

84 =( tz 't‘)/(twa a5 't«) (1.4)

HOCKOJ’IBKy Harp€BaHu€ BO3AyXa IMPOHUCXOJUT IPU TOCTOAHHOM BJIAaroCoJACprKaHuu,
CIIpaBCAJIMBO CJICAYIOMICC YPABHCHUEC TCIIJIOBOTO Oananca:

G.'C.(tl_t|)=GH CW[t"'_ th) (15)
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B nmpunoxennmu 2 mpeacraBieHa Ta0nMma IS  HaXOXACHHsS Mokaszarens Qp mpu
MPOTUBOTOYHON CXEME€ ABWKEHHMS BO3JyXa W BOJa B 3aBUCUMOCTH OT THJIPABIMYECKOIO
MmoKa3aTels

\xr/ E Gl Cl /(Gll CU)
u MOI[I/I(l)I/H_[I/IpOBaHHOI‘O Kputepus F'Ja BBIYUCIJIICHHOTO 11O q)OpMy.]IeZ

FO‘B = K F/(G’u C,,: (1.6)

rne
K - ombiTHOe 3HadeHme koddduimenTa Temaonepenayd KOHKPETHOH KOHCTPYKIMH
2
Bo3ayxoHarpesarens, Br/(m” -°C) npur. 1
F - [UIomams MOBEPXHOCTH BO3IyXOHArpeBaTens, M2[7];

G - MaccoBbiit CEKYH/IHBII pacxoJl BO3/1yXa uYepe3 BO3lyXOHarpeBaresb, Kr/c;
Gp- yaenpHas TemioeMKocTh Bo3ayxa, Jx/(kr -°C).
Tpebyemas miomiaab HOBEPXHOCTU .BO3lyXOHArpeBaTeiei paBHa:

FP = O/(K A_tw. 2 (17)

, M

Alep o o o ok
rae cpenHuil apudmMeTnUecKuii TeMnepaTypHsiii Hanop, °C

K 2 b * b - tu+1,
P 2 2 (1.8)

Kax npaBwuiio, nocie ananusa Ha J -d -nuarpamme pesxxrumoB pabotsl CKB n3BecTHbIMU st
pacuera BO3JlyXOHarpeBaTeliell sBIIIOTCS pacxoj] BO3[AyXa, a TaKkKe HauyalbHble U KOHEUHbIE
IapaMeTpsl HarpeBaeMoro Bo3ayxa. l'opsuas Boga OT LEHTPAIBHOIO UCTOYHMKA U €€ HadajabHas
TEMIIepaTypa OIPENEeNISIIOTCS COOTBETCTBYIOIIUM TEMIIEPATYPHBIM TPaUKOM PETyIUPOBAHHUS
paboThI ceTH TEeMJIOCHA0XKEHMsI B X0JIOHOE BpeMs roja. B Temoe BpeMs rosa 30HajibHbIE BO3-
JIyXOHArpeBaTeIu THUTAOTCS TOpsS4Yed  BOJOW» TOJgaBaeMoil 1Mo TpaduKy TOpSYETro
BOJIOCHAOXKEHUS.

IIpumep. B xonoassblil niepuoj roga cMeChb HAPYKHOTO U PEUUMPKYISLHMOHHOTO BO3/yXa C
pacxonom 36000 kr/4 temmeparypoii t. = -3°C u Bnarocoaepxanuem d, = 1,4r/Kr HarpeBaeTcs B
BO3AyXOHarpeBarene | CTyneHH 10 SHTAIBIMU peXHMa aanadaTHOTO yBIaxHeHHS Jo = 4,84
KKaJI/KT. B Bo3lyxoHarpeBaresb OT TEMJIOCETH MOCTYMAeT ropsyas boja ¢ temneparypoit 115°C.
Tpebyercs onpeaenuTs KOHCTPYKIUIO BO3JyXOHArpeBATENs U PEXKUM €ro paboThl.

Pemenue. [Toctpoenuem Ha J - d -quarpamme B MecTe nepecedeHus JTuHui Jo 1 d; Haxoaum
TpeOyemMylo TemIepaTypy Bo3ayxa mocie Bo3ayxoHarpeBarenss | crymenn t = 18°C.
OmnpenensieM TpeOyeMoe KOIMYECTBO TEIUIOTH Ha HarpeBaHue BO3/1yXa:

Q . o0,2786,¢,(tx-t,)

Q = 0,278 38000 I (18 + 3) = 210186 Br,

Temneparypa oOpaTHOI BOJBI TIOCIIE BO3IyXOHATPEBATENS MO YCIOBUSAM pabOT TEIIOCETH
He MOeT ObITh BbIlie 70°C. Mcxoas U3 JOMyCTUMOTO Tiepenajia TeMIeparyp 1o ropsdei Boje
Haxoaum ee pacxox (1.3):

P e - —mA0I08 __ - 4018 xr/4
- S (N

\ \:.5-7kl‘"t5:\’

Cooltni— 1
wilu L

Boruncnsiem cpennuii apudmMeTndeckuii TeMiepaTypHbli MIOp B BO3AyXoHarpesarene 1

bwt b _ tutte

Lo GI670) _ (=3eI8) . s,
a ep" 2 &

VYuuteiBas Malyl CTENEHb HArpeBaHWs, BO3JAyXa M OOJBIION TeMIEepaTypHBI Hamop»
MEPBOHAYAILHO OIEHUBAEM BO3MOXKHOCTH TpHUMEHEHHs Juisi KoHmuimonepa KI'1[3-31,5
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HAUMEHBIIIETO BO3AYXOHArpeBareisi ¢ peryiupoBanueM 1o Boje. Ilo [7] Haxogmm dTO
OJHOPSIAHBIN BO3/yXOHArpeBaTelb UMEET IUIOLAb HapyKHOU nmoBepxHoctu 60,4 M , muiomaab
JKUBOT'O CEUEHMS NI Mpoxoja Boszayxa 1,441 M COCTOMT H3 OJ[HOTO JIBYXMETPOBOTO 0a30BOTO
teruiooOMenHuka. Ho [7] miomiane cedeHus .Juisi MPOXOAa BOJBI B OJHOPSIHOM 0a30BOM
«remioooMennnke coctasisttor 0,00148 M.

ITo dopmyne (l.1) BeUHCIIEM MAacCOBYIO CKOPOCTh JIBM)KCHHS BO3JyXa B JKMBOM CEYCHUH
BO3/IyXOHAarpeBarTess

ITo dpopmyse (1.2) HaxoaMM CKOPOCTH TEYCHHS BOJA B TPyOKax:

w o= 4016/(360«'.‘"It,‘OOU.COMH) = 0,75 wWe.

[TomyueHHOEe 3HAa4YeHHE CKOPOCTH BOJABI OOJBIIE BEPXHEro' IMpejaesaa PEeKOMEHyeMOro
ontuMansHOoro 3HaueHus 0,3 M/0 JHS pPEKUMOB HarpeBaHus. [Ipm MaccoBoi CKOpOCTH
JIBUKCHUS

BO3/1yXa

U-p =6,84 }’.i‘/'\Md C)

Y BEPXHEM 3HAYEHUU CKOPOCTH BOJIBI

w = 0,3 We

IUTSL pE)KMMOB HarpeBaHus 1o

npwl. | HaXoauM 3HaYeHHE KO PUITUEHTA TeIJIoNepe1adn B

OJIHOPSATHOM TEIJIO0OMEHHUKE

K =37,1 Br/(v¢ °C),

OmnpenemnsieM TpeOyeMyO IUIOMAL TOBEPXHOCTH BO3IyXOHATPEBATEIIS:

F = 0 /(Kat)
[ = 2I0168/(85x37.1) = 66.6 ¥,

yTOo OOJIBIIE pacrmojiaraéMoi IUIomaad TMoBepxHocTH 60,4 M B OJHOPSIHOM
TEIJI000MEHHHUKE.

[IpunrMaeM  OBYXPSIAHBIA — TEIJIOOOMEHHHK CO  CIEAYIOIIMM»  KOHCTPYKTHBHBIMU
MOKa3aTeJISIMU: Hapy)KHas MoBepxHOCTH 120,8 MZ, IJIONIaJb YKMBOTO CEUEHHMS IS MPOXO0Jaa
Bo3nyxa 1,441 M2; IUTIOMIA (b JKUBOTO CEYeHHs A mpoxonaa Boja mo [7] pasHa 0*00296 Hr.
Cxopocts Tewenus: Boasl W = - 4016/(3600x1000x0,00296) = 0,377 m/c, 4t0o OIM3KO K
ontuMmanbHOMY 3HaudeHuto 0,3 m/c. MaccoBasi CKOPOCTh ABMKEHHsS BO3/yXa Takas ke, Kak U B
onHopsanHoM TemnooomenHuke. Ilo [7]  npu Vp = 6,94 kr/(Mm * ¢) u W = 0,3 m/c ans
JIBYXPSIHOTO BO3ayxoHarpeBaTens Haxoaum: K= = 34,3 Bt/(M2-°0). Beraucnsem tpedyemyro
IUIOMIA/Ib TIOBEPXHOCTH BO3IyXoHarpesatens Fp = 210168/(85x34,3) = 72,09 Mm%, 4ro MeHbIie
pacnoiaraeMoi miomaau nosepxuoctu 120,8 M.

Brruncnsem pacnonaraBmy 3amac:

‘;_—A- ™M Q 79 08

% P o 2800 T (s 100 = 67,6 %.
—“'“.rp = 72,09

3amac B IUIOMIAAM TIOBEpXHOCTH Benuk. OOBIYHO pgomyckaercs 3amac g0 10 %
CJIeI0BaTeNbHO, HEOOXOAMMO €ro yMeHbITUTh. CHIDKEHHUE 3araca B IJIOIIAId MTOBEPXHOCTH BO3-
JyXOHArpeBarensi MOXET OBITh JOCTUTHYTO CIEAYIOIIMMH CIOCOOaMH: YBEIHMYEHHUEM CTETeHU
HarpeBaHusl BO3/lyXa B BO3JyXOHarpeBarese; CHIDKCHHEM HAYallbHOW TeMIEpaTyphl Topsyei
BOJIM; YMEHBIIIEHHEM PaCcX0/la TOpsiueii BOJIbI Uepe3 TeII000MEHHHUK.

[MpunumaeM yciaoBHe, YTO JUIS HAIEro Ciaydas MmocTpoeHuem Ha J —d aumarpamme yxe

YCTaHOBJIEH BEPXHUM MpeJal HarpeBaHus BO3aAyxa B Bo3ayxoHarpesarene | cTynenu 10
~ { ' ™u Op
Ja= 4,84 rxaa/Kr \ Lg=1b7C)
U JaJbHEHIIee YBETUICHUE HAarPEBaHM HEIEIeCO00pa3HO.
CHmKeHre HauyaJbHON TeMIEPATypbl ropsiueii BOAbl HEBO3MOXKHBI,

TaK KaK BOJa IMOCTyHacT U3 TCIIJIOCETH C ECHTPAJIbHBIM PETYINPOBAHUEM €€ TEMIICPATYPHI.
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OneHuM BO3MOXKHOCTb CHIDKEHHS pacxoia Topsdyeil BOAbI /0 HUXKHEH TpaHUIIbI
ONTHUMAJILHBIX 3HaYEHUH CKOpocTH ABvKkeHus Boabl 0,15 m/c. ITo mpun.1 maxogum, uro npu W

s 2
= 0,15 wWo un U p=6,9 fr/(m c) —
"’\" = ,.,n. :’:/;.‘1‘.‘: “C)e

KOd((UIIMEHT Teruionepeaayu |
ITo dpopmyse (1.6) BBIYUCIISIEM TOCTUTAEMBIN MTOKA3aTEIb:

. T PR 0.375
F‘ = 31,2 x 120,8/(1xiUR) = U, 97

[ -
_ U o S8AN - 10 xr/c
B JC/\:/ JOUA

<

D]

UM

C‘ = 1005 i/ \RI Gl
ITo dopmyie (1.4) onpenensem TeMIiepaTypHbIi TOKa3aTelb:
"\

b, = (18 + 3)/(115 + 3) = 0,177,

[1o npunoxenuto 2 npu

C' N 1TOo9 r N Aos
/ = L/,A}-' | "0'3 b,d/v

-

t

HaxoJuM Tpedyemoe 3HaueHue mokaszarens W = 3,6. 13 npeoOpa30BaHHOTO BBIPKEHUS TSI
nokazaresst W BerancisieM TpeOyeMblil pacxo/1 ropsiueii BOAbL:

b= G c,,/'( W.C,)= 36000x1/(3,6x4,19) =2387 Kr/u,
Cu= 4,19 RIW/(xr.%C), C, = I,005 xJiw/(xr.%C),

CKOpOCTh BOJIBI B TPYOKaX COCTaBHT

W = 2387 /(3600x1000x0,00296) - 0,22 m/c, 9TO COOTBETCTBYET ONTHUMAILHOW 00JIACTH U
OJIM3KO K TPUHATOMY 3HAYCHUIO; JaJbHEUIIIMX YTOYHCHUH HE IPOBOIUM.

N3 mpeoOpazoBaHHOTO ypaBHEHHUs TerioBoro Oamanca (1.5) HaxomuM KOHEUYHYIO
TeMIeparypy ropsueit Boasl: two= 115 - 3,6x210168/(2387x4,19) = 39,4 °C.

[lonydyeHHOE 3HaYeHHE KOHEYHOW TeMIlepaTypbl BOAbBI BIIOJIHE JOMYCTUMO U Bbiuie 25 °C,
SIBIISTIOIIMXCSI HIDKHUM TIPEJICIIOM TI0 YCIIOBHSIM MPEIOXPAHCHUS OT 3aMep3aHusi BOJbI B TPYOKaX
TEII00OMEHHUKOB | momorpeBa.  APpOIMHAMHYECKOE  COMPOTHUBICHHE  JIBYXPSTHOTO
BO3/yXOHarpeBaTelis HaXoIuM

Ho [7] : Ru= 83 .

[Ipumeps! pacuera Bo3ayxoHarpeBaresneil npuseaeHsl B [3, 4, 0].

[Topsimok pacuera u noadop kanopudepos (KBC, KBb, KCK) s cucrem BeHTWISIIMY [3,
0] aHaJIOTMYeH pacyeTy BO3lyXOHArpeBaTeIei.

Pacxon Bozbl Gw OIPEACIIACTCA C YUCTOM UUCIIa Kanopﬂ(bepOB, MnapajiCJIbHO BKIIFOYCHHBIX
IO TEJIOHOCUTEIIIO N :

4 VM- T IR
w o L‘.Uq_llal' 14404

" (19

2. Pacuer kamep opomeHusi OK®-3

B nacTostiiee Bpemsi U3BECTEH Psii METOJIOB TEIJIOBOTO pacuera (POPCYHOUHBIX KaMep Kak
YHCTO AHATUTHUYECKHX, TaK U Oa3uPYIOUIMXCS HA TMPOBEACHHBIX AKCIEPUMEHTAIbHBIX HCC-
JIETOBAHUSAX KaMep.

Pexxum paboOTBl OPOCUTENBHBIX KaMep B TEIUIBI U XONOIHBIM TEpUOAbI TOoJa PE3KO
OTJIMYArOTCs. XapaKTEePHBIM ISl TEIUIOrO MEPHOJIa ToJla SBJISIETCS MOJUTPOMHBIN MPOIECC 0X-
JaXJIEHUS U OCYIIKH (yBIIaXKHEHHSI) BO3TyXa.

B xonomHbli mepuoa rojga MPOUCXOAUT HU303HTAIBIIUMHOE YBIAKHEHHE M OXJIAKICHUE
BO3/yXa, TOCTYNAIOIIETO B KAMeEpPY.

JIHSI MOJIUTPOITHBIX MPOILIECCOB M MPU OTCYTCTBUHU MOTEPH TEIIOTHI B OKPYKAIOIIYIO Cpery
ypaBHEHHUE TETUIOBOTO OanaHca OpOCUTENBHON KaMephl UMeeT BU/:

Gg (J, = jz):Cw Gu (Ii‘w;‘ t:.;) (21)
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OTKyJa

i = Gur s J, N Ta
' G; C (t‘uq— th) (2.2)

rae CW- ynenbHas TeII0eMKOCTh Boabl, KJ[x/(krK);

GB - KOJTMYECTBO BO3/yXa, MPOXOIAIICe Yepe3 KaMepy OpOIICHHSI, KI/4;

Gw- pacxon Boabl yepe3 ¢opcyHku, Kr/4; J. u D| - HadanmpHas W KOHEYHAs DHTAIbITUS
oOpabareiBaecMOro Bo3ayxa. KoHEUHyr0 TemmepaTypy BOJBI ONPEICISIOT W3 ypaBHEHUS
TEIJIOBOTO OanaHnca kamepsl (2.9).

[Ipu HM309HTANBIUIHOM MpoIecCe OXJIAKACHHS (a YBIOKHEHHS) BO3JyXa U3 YPaBHCHHUS
(2.5) onpenensaroT Ea u 3aTem no tabiuie HaxoaaT KoddumueHT opomenus B.

Hanee, kak yka3aHO BbIIIE, HAXOJAT

Gw' g'r nak

T T ! )
Y S O 1 O

02 oveb 08 012 16 1618202224 D

Puc. IT 1. 3aBucumocts E.(B) u 2«(B) mns aByxpsimHbix kamep opormneHust OK®-3
(ucnionnenue [ a 2 ) KOHAUIIMOHEPOB:
1 - KTII 3-1O uem. 2 ; KTI] 3-20 ncm. 2.
2 - KTII 3-20 ucn. I; KTI] 3-63 ucn. 2; KTI] 3-80 ucm.2;
KTII 3-125 ucn. 2; KTI] 3-160 wucm. 2 ;
KTI] 3-250 ucm. 2
3-KTII 3 -10 ucm. I ; KT 3-31,5 ucm. 2 ;
KTIJ 3-63 ucm. | ; KTL] 3-80 ucn. | KTII 3-40 uca. .2
KTII 3-125 ucm. 1; KTI] 3-160 wucm. I;
KTII 3-200 ucm. 2 ; KTI 3-250 kcm.
4 - KT 3-31,5 wen. I ; KTL] 3-40 ucn. I ; HTI3-200 ucm. 1.
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D‘Zf—f—l;— ,-'TI.:
o.iLsi}Jii 11D
02 o608 1012 (4 1618202224 D
Puc. I L. 3aBucumocts E.(B) u 2«(B) mns aByxpsaneix kamep opomeHuss OK®-3

(ucnonnenwue I a 2 ) KOHAUIIMOHEPOB:

1 - KTII 3-1O uem. 2 ; KTI] 3-20 ncm. 2.

2 - KTL 3-20 ucn. I; KTI] 3-63 ucn. 2; KTL] 3-80 ucm.2;

KTIL{ 3-125 ucm. 2; KTL] 3-160 ucm. 2 ;

KTII 3-250 ucn. 2

3-KTIL 3 -10 ucm. I ; KT 3-31,5 ucm. 2 ;

KTIJ 3-63 ucm. | ; KTL] 3-80 ucn. | KTII 3-40 ucx. .2

KTII 3-125 ucn. 1; KTI] 3-160 wucrm. I;

KTII 3-200 ucm. 2 ; KTI 3-250 kcm.
4 - KTII 3-31,5 men. I ; KTLI 3-40 ncn. I ; HTI[3-200 ucm. 1.
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[Iponomxenue npuiioxeHus 3

E,E
‘r
I s o
D3 -
08 -
[+ | T4 =
07 / /]
T T
= 4
0.61. [ y_‘__‘
05 2] L
A g 3
4 / / \~
03 LA
SavL 7 Eqi(B
0,2 /
[ VA
04
G4 0506 Q7 08 0310 (i 1213 1415 B

Puc. IT 2. 3aBucumocts E, (B) u En (B) ans oIHOpAIHBIX MPSIMOTOYHBIX Kamep

opoieHuss OK®-3 (ucnonnenue 1 1 2) KOHIUIUOHEPOB:
| — KTII 3-10 wucm. 2 ; KTIL 3-20 ucn.2
2 - KTI] 3-31, 5 ucn.2; KT 3-40 ucm.2;

KTIL 3-36 ucn.2; KTL] 3-80 ucmn.2
3 — KTII 3-125 ucn.2; KTIL 3-160 ucm.2;

KTL] 3-200 ucn.2; KTL] 3-250 ucn.2
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[Tpunoxenue 4

Puc. Il 3. 3aBucumocts APx (bx) nans nByxpsaueix kamep opomieHuss OK®-3

KOHJIUIIUOHEPOB:

1 - KTI[ 3-10 ucm.1; 2 —ucn.2; 3 — KTL-20 ucn.1; 4 — ucm.2;

5—-KTIL3-31,5 ncm. 1; 6 —ucn.2; 7 — KTL3-40 ucn.1; 8 — ucm.2

9 — KTL3-63 ucn.1; 10- ucm.2; 11 — KTL3-80 mcn.1; 12 — ucm.2;

13 — KTI3-120 ucm.1; 14 — ucn.2; 15 — KTI[3-160 ucn.1; 16 —ucm.2;
17 — KTI3-200 ucm.1; 18 —ucm.2; 19 — KTI[3-250 ucn.1; 20-ucm.2
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MeTtoauyeckue peKOMeHAalMU 110 J1a00PaTOPHBIM padoTaM.
JlabopaTtopHoe 3ansatue 1. M3yduenne npuOopoB 11t M3MEpPEHUS aBJICHUs, CKOPOCTH,
TEMIEPATYPbI, OTHOCUTENBHOMN BIaKHOCTH BO31yXa. [IpakTnueckue usmMepeHus napameTpos
BO3/yXa.
[{esib paboThl. MI3yunTh Macnopra Ha M3MEPHUTENbHbBIE TPUOOPHI M BBHITIOJIHUTH MPABUIIBHO
3aMephl.
[TpuOopsb! 17151 U3MEPEHUS TEMIIEPATYPBI: TEPMOMETPBI CIIUPTOBBIE U KOHTaKTHBIE, TupoMeTp—C-
110;
[TpuGops! 1715t U3MEPEHHS CKOPOCTHU: KPbUIbYATHIN TexHndeckuid anemomerp ACO-3,
YalieyHbId TeXHu4Yeckuit anemomeTp MC-13.
[TpuGops! mis u3mMepenus AaBineHus: Mukpomanomerp MMH-240, nuddepennmanbHbiii
Mukpomanometp JITA-4;
IIpoBeaeHuE onbITa:
B rpymnnoByio ycTaHOBKY IoJjaeM BO3yX, (pUKCHpyeTCsl TeMIepaTypa, CKOPOCTh, TaBIE€HUE
nepex GpuabTpoM U nocie. Yepes necsTb MUHYT CKOPOCTh BEHTUIISITOPA MEHSIEM U 3aMEphI
IPOM3BOJIUM CHOBA U TaK TPH pa3a. 3aTeM BKIIOUAEM 3JIEKTPOKaTIOpU(Ep U BBIIOIHIEM 3aMephbI
TEMIIEPATYpPbl HA BXOJI€ U BBIXOJIE, 1aBJIEHUE U CKOPOCTb.
O06paboTKa MONTYYEHHBIX JaHHbBIX:
Bce nannbie o 3amepam CBOAMM B TaOJIHILy U CBEPSIEM C KOHTPOJIBHBIMU IU(PpaMy I JTaHHOM
ycTtaHOBKH. Eciiu ecTh HeloMmycTUMBIE pacX0KJIEHHs, TO IPOBEIEHUE OIBITA TOBTOPSETCSL.
JIaGoparopHnoe 3ansTue 2. VicnpiTanue 06J10Ka yBIaXHEHUs. 3aMepbl BOJIBI 1O KaMepPhl U
10CJIe KaMepbl OPOIIEHUS.
[{esib paboTel. OMBITHOE ONpEIeNICHHE BIMSHUAS KOJMYECTBA BO3/lyXa C Pa3HON TeMITepaTypoi
Ha TeMIepaTypy BOJbl IOCIe KaMepbl opoleHus. B nanHoil pabote ucciepoBaHue NpoBOIUTCS
JUISL OIIPEIEIEHHOT0 KOJIMYECTBA BO3/1yXa, IPOXOASILEro Yepe3 KaMepy OpOLIEHHUs], HO C pa3HOU
temreparypoii: 20 °C, 30 °C, 40 °C. 3a onpezeneHHOe BpeMs.
IIpoBeaeHuE onbITa:
B MO IbHYIO YCTaHOBKY KaMephl OpOIIEHHs TI0aeTcs BO3ayx ¢ Temreparypoit 20 °C u
OJIHOBPEMEHHO pacrblIseTcs Boja ¢ Temieparypoii 5 °C. Tlocne ucredenus Bpemenu 20 MUHYT
BOJIa B MO/IIOHE 3aMepsieTcst. OTBIT IOBTOPsieTCs pH Temieparype Bozayxa 30 °C u 40 °C.
[ToxazaHus TEpPMOMETPOB AJIi U3MEPEHUS BO3/1yXa U BOJIbI 3aIIMCHIBAIOTCS B TAOMIHILY.
O06paboTKa MONTYYESHHBIX JaHHbBIX:
Ecnu 3a1aThCsl HAYaJIBHOW TEMITEpaTypO BOJABI TO U3 BBIPAKEHHUS:
W (tBx.-tBH)=L(I1-12) MOXHO HaliTH KOHEUYHYIO TEMIIEPATYPy BOJIBL.
tBxk= L(I11-12)/W +te.H Haxonum no hopmyie u cpaBHHBAEM C 3aMEpaMHu.
JIaGoparopHoe 3ansaTue 3. OnpeeneHre KoJInyecTBa HCIapuBILIeics BOIbI IPH
MPOXOXKACHUN KaMephl OPOILIEHUSI.
[{esib paboTel. OmnbITHOE OMpeAeTeHne UCTIapUBILEHCS BOABI MIPU MPOXOXKICHUN
OTIpEeIeNIEHHOr0 KOJIMYECTBA BO3/TyXa YepPe3 OPOCUTEIHHYIO KaMepy C pa3HOM HayaJlbHOMN
TEeMIIepaTypou.
[IpoBeneHue onbITA:
B MozenpHyr0 ycTaHOBKY KaMepbl OPOLIEHMSI OAAETCS ONPEAEIEHHOE KOJIMYECTBO BO3/1yXa C
temreparypoii 20 °C ¥ 0JJHOBPEMEHHO pacHbUIsSETCs Boja ¢ Temneparypoii 5 °C. Tlocie
ucTeueHus: BpeMeHH 10 MUHYT IPOU3BOJIAT 3aMepbl TEMIIEPATYPBI U BIAroCoAepKaHus
BBIXOJIAILETO BO3AyXa U3 kKaMmepbl. ONBIT IOBTOPAETCA pU Temieparype Boszayxa 30 °C u 40 °C.
O06paboTKa MOJIYYEHHBIX JAHHBIX:
ITo moydeHHBIM 3aMepam i uexomst u3 popmynst W =L (d -d ) *10 *° kr/a naxomum
KOJIMYECTBO UCIIapUBIIEHCS BOIBI
JlabopaTtopHoe 3anstue 4. MicnbiTanue Bo3ayxoHarpesaresns. OnpeaeneHne pacxoia
TEIIa.
[{enb paboTel. ONBITHOE ONpPEEIIEHNE PAcX0/ia TeIJla Ha HarpeB Hapy»KHOTO BO3/lyXa UCXOMS U3
3aJJaHHbBIX TapaMeTpoB U npu nomouw 1-D auarpammsr.
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IIpoBenieHue onbITa:

[TpuTouHO MOIETBHON YCTAHOBKOW 3a0MpaeM HapY>KHBIA BO3IYX W HarpeBaeM €ro J0

onpenenéunoit remneparypsl 30 °C, 40 °C, 50 °C ¢ nomomipto aexTpokanopudepa. [pu

nomouiu |-D nuarpaMMbl HAX0IUM TOYKY 10 TEMIIEpaType U OTHOCUTEIbHON BIAKHOCTH U

oTpenieNsieM TeIJI0COo /IepyKaHHe HApY>KHOTO BO3/yXa M IIPHU COOTBETCTBYIOIINX TEMIIEpaTypax.
O6paboTKa MoJIyYeHHBIX JAHHBIX: 3HAs MPOU3BOJUTEIBHOCTh U BPEMs HArpeBa, OnpeensiemM

pacxoj Bo3ayxa. 3arem o ¢opmyine Q =L (1 - Ik ) onpemensiem pacxo/ Teria Jis KaxmIoro
cllydasi Harpesa.



