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Beenenue

JucuumnHa «/HXeHepHble CUCTEMBbl 3JaHUNH U COOPYXEHHUH (TEeIIora3ocHaOKeHHe C
OCHOBAMH TEIUIOTEXHHUKH)» MMEET CYIIECTBEHHOE 3HaueHHE IJsl MPOQEeCcCHOHATBHON MOATOTOBKU
CIHELMATUCTOB B 00JAaCTU MPOMBIIUIEHHOTO U TPAXKAAHCKOTO CTPOUTENbCTBA. JIMCHUIUIMHA ABISETCA
IPOMEXYTOYHBIM M HanboJIee CIIOKHBIM 3TAllOM B IIpoIiecce 00ydeHusl.

3ara4aMy U3y4YECHMs! TUCLUIUIMHBI SBIISIFOTCS:

— PaccMOTPEHUE OCHOB TEXHUYECKOW TEPMOAMHAMMKH U TEILIONEpEadH,

— U3Y4YEHHE BIAXKHOCTHOI'O ¥ BO3AYIIHOI'O PEKUMOB 3aHMUIA;

— OCBOEHHE NMPHUHIIUIIOB MPOSKTUPOBAHMS U PEKOHCTPYKLIUU CUCTEM 0OecrieueHus

MHKPOKJIMMATa OMELIECHHUI;
— BO3MOKHOCTb MCIIOJIb30BAHMSI HETPAJIULINOHHBIX HCTOYHUKOB YHEPrOPECYPCOB,
—  3aJa4d OXpaHbl OKPY>KAIOIIEN CPEbl

[ensiMu OCBOEHUSI TUCLUIUIMHBI SIBIISIFOTCSL:

- OCBOCHHME CTYJEHTaMU CMEXHOH OTpaciii CTPOUTENIbHONM TEXHUKH, BbIPAaOOTKE HAaBBIKOB
TBOPYECKOTO  HCHOJb30BaHMSA 3HAHMM TOpu  BBIOOPE M AKCIUIyaTauu  00OpyIOBaHHUs
TETUIOTa30CHA0KEHUS ¥ BEHTHIISIIIIH, IPUMEHIEMOTO B CTPOUTEIHLHON HHIYCTPHUH.

3HaHus, MOJYYEHHbIE NPU HM3YyYCHUU JAHHON IUCHMILIMHBI HEOOXOAMMBI JJISi HAIUCAHUs
BBIIYCKHOM KBaJU(UKALMOHHON pabOThI.



JlabopaTopnasi paGora Nel M3MepeHue MOBEPXHOCTEH OXJIaKACHUS OTPAKIAIOIINX
KOHCTPYKIHI C eJIbI0 ONpe/ieJieHHs] OCHOBHBIX TeIVIONOTEePb OMeleHUsl

Henab: nu3yunts TpeOGOBaHUs, NPEIbIBISIEMbIE K U3MEPEHHUIO TTOBEPXHOCTEH OXJIaXkIeHUS
OTPAXKIAIONIMX KOHCTPYKIIMH C UEIBIO OMPEACIICHUSI OCHOBHBIX TEIJIONOTEPH ITOMEILICHUS
3HaTh: TpeOOBaHMUSL, IPEIBABISIEMbIEC K U3MEPEHUIO MOBEPXHOCTEN OXITaXKICHUS
OTPAXKJIAIOUIMX KOHCTPYKIIUHM C LEJIbI0 OIPEACIICHUSI OCHOBHBIX TEINIONOTEPh NOMELIECHUS
YMeThb: paboTaTh C MHHOBAIIMOHHBIMU MPUOOPAMHU, UCIIOJIB3YEMBIMU IS U3MEPEHUS
napamMeTpOB BO3AYIIHO-TCIIOBOI'O pC)KUMaA B IOMCHICHUAX U XapaKTCPUCTUKHU CUCTEM U
MHHOBAIIMOHHOT'O 00OPY/I0BaHUS B IMPOLIECCE HKCIUTYaTAIIUH 3/1aHUI U COOPYKEHHIA.
®opmupyemblie komnerenuuu: OIK-3, OIIK-4

AKTyaJIbHOCTb TEMBbI: ITOCBAIICHA U3YYCHUIO OIPEACIICHUA TCIUIOMOTEPHU OTACIIBHBIMUA
INOMCIICHHUAMU U 3JaHUCM B LICJIOM

Teopernueckasi yactb: [[1s omnpezaesneHus TEINIONOTEPU OTACTbHBIMU TOMEIICHUSIMU U 3[JaHUEM
B I[EJIOM HEOOXOMMO UMETh CIIEAYIOIIUE UCXOIHbIE TAaHHBIC: TIJIaHbI ATAXKEH U XapaKTepHbIe
pa3pessl 10 3/IaHUI0 CO BCEMU CTPOUTEIIBHBIMU Pa3MEpPaMU; BHIKOIIMPOBKY M3 TE€HEPATBHOTO TUIaHA C
0003HaYCHHEM CTPAH CBETA U PO3bI BETPOB; HA3HAYCHHUE KAXIOTO MOMEIIECHUS; MECTO IMTOCTPOUKH
31aHus (Ha3BaHUE HACEIICHHOTO IMYHKTA); KOHCTPYKIIMH BCEX HAPYKHBIX OTPKICHUH,
000CHOBaHHBIE TETUIOTEXHUYCCKUM PACUYCTOM.

Bce oramnmBaeMble moMmelieHHs] 37aHUS Ha IUIaHAX cieayeT 0003HadaTh MOPSAKOBBIMHU
Homepamu (HauuHasg ¢ NeOl u mamee — momemenus nmoasana; ¢ Ne 101 u manee — momerieHus
nepBoro staxa; ¢ Ne 201 u ganee — BTOpOro 3Taxka u T. 1.). [loMelenns HyMepyroT cjeBa Halpaso,
IpUYeM JIECTHUYHBIE KIETKH O0003HAa4aroT OTAENbHO OyKBaMH WIM PUMCKUMH LUpaMu H
HE3aBHUCHUMO OT 3TAXHOCTH 37aHHUSI PACCMATPUBAIOT KaK OJTHO TTOMEIICHHE.

[ToTepu TEmIOTHI MOMEMICHUSMHU Yepe3 OrpaKAAroIINe KOHCTPYKIIMH, YUYUTHIBAEMbIE MPH
MPOCKTUPOBAHUHU CHUCTEM OTOIUICHUSI, PA3JEISIIOTCA YCIOBHO Ha OCHOBHBIE U A00aBo4HBIE. WX
CIeyeT OMpeNeNaTh, CyYMMHUPYsI TIOTEPU TEIUIOTHI Yepe3 OTAEIbHBIE OTPaKIAIONINe KOHCTPYKIIMH C
okpyrienuem a0 10 Bt, mo popmyre:

Qoyp = Rin(:ﬁ—rg)(1+z,8)n = kF(tz —t§) (1 +Zﬁ)n
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)

(1.1)

riae F - pacdeTHas TuIoma b Orpakaaronieid KOHCTPYKIIHH, M

K - KO3(DHIMEHT Temnonepeaayn JaHHOH orpaXkaaromei konctpykuun, Br/(M2K);

Ro - CONpOTHBIIEHHE Teruonepeade orpaxiaromeii koncrpykim, (M2-K)/Br;

ts - pacueTHas TemmepaTypa Bo3ayxa, °C, MOMEIIeHHs C Y4€TOM MOBBIIICHHS MO BBICOTE IS
ITOMEIIICHHI BBICOTOM Oojiee 4Mm;

t°y - pacueTnas TemmepaTypa HapyKHOTIO BO31yXa ISl XOJIOHOTO MEPUO/A FOIa TIPU pacyeTe
MOTEePh TEIUIOTHI Yepe3 HapyKHBIC OrPaXIACHHUS WM TeMIlepaTrypa Bo3Jayxa 00jee XOJIOIHOTO
MOMEIIEHUS TIPU pacueTe MOTEPh TEIUIOTHI Yepe3 BHYTPEHHUE OTPAKICHIS;

N - KO3(pQUIMEHT YYUTHIBAIONINKN ITOJIOKCHHE HAPY)KHOH IMOBEPXHOCTH OTPAKIAFOIIIX
KOHCTPYKIIUH TI0O OTHOIICHUIO K HAPY)KHOMY BO3yXY;

B - m006aBOYHBIC MOTEPH TEILIOTHI B JIOJISIX OT OCHOB-HBIX TIOTEPb.

Takum oOpa3om, 4TOOBI OMpENENUTH MOTEPU TEIUIOTHI MOMEIICHHs, He0OXOIUMO 3HATh
semmunssl F, K (1160 Ro), te, t°n, n u B. Koaddurment Temnonepenaun K (mi6o Ro) orpaskaromnieit
KOHCTPYKITUU ONPEACIISIOT TETUIOTEXHUISCKUM PacueTOM.



Puc. 1. Cmexa oOMepa TeruionepeaarouxX orpakKaIecHui

TernmooOMeH yepe3 OrpaxkIeHHs MEXIy CMEXKHBIMU OTAIUIMBAEMBIMH IOMEUICHUSAMHU TPU
pacyere TEIUIONOTEPh YYUTHIBAETCS, €CIM PAa3HOCTh TEMIIEpATyp BO3yXa 3THUX HOMEIIeHUi Oosee
3°C. Inomamu F, M%, oTmensHbIX orpaxaeHuii — napyxkubix cred (HC), oxon (O), asepeit ([I),
donapeit (P), noronka (IIt), mona (II) — u3mepsArOTCS MO MIaHAM U pa3pe3aM 3/1aHUs CIEAYIOIUM
oOpasom, (puc.l).

1. BeicoTa CTeH epBOro 3Taxa, €ciy MoJI HaXOAUTCS HEMOCPEICTBEHHO Ha IPYHTE, — MEX1Y
YPOBHSIMH TIOJIOB IepBOro u BTOporo 3taxed (h1), ecim monm Ha jgarax — OT HAPYXHOTO YPOBHS
HOATOTOBKH I0JIa HA Jiarax 0 YpOBHs mosa BToporo 3taxa (h’l), mpu HeoTarmBaeMoM IOBae
WIN TIOJIIONIbE — OT YPOBHSI HM)KHEH NMOBEPXHOCTH KOHCTPYKIHMH TI0JIa MEPBOTO ATa)ka 0 YPOBHS
4pcToro nosa Broporo staxa (h«l), a B 0HOITaXKHBIX 3/IaHUSAX C YEPAAYHBIM IIEPEKPHITUEM BBICOTA
U3MEPSETCS OT I0JIa JI0 BepXa YTEIUIIONIETO CI0s IEPEKPBITHSL.

2. BbicoTa cTeH MPOMEXKYTOYHOIO 3Taka — MEXAY YPOBHSMH YHCTBIX IMOJIOB JAHHOTO U
BhIIIENIeKamero staxeit (N2), a BepxHero 3Taxka — OT YPOBHS €ro YKHCTOrO Iojia JIO Bepxa
YTEIUISIOUIEro clios uepaavdnoro nepekpoitus (h3) mim GecuepaaqHoro MOKPBITHS.

3. JInvHa HapyXHBIX CTCH B YIJIOBBIX MOMEHICHUSX — OT KPOMKH HAPYXHOTO yIiia 0 ocei
BHyTpeHHHX cTeH (11, u 12), a B HeyrioBeIXx — Mexay ocsimu BHyTpeHHUX cTeH (13).

4. JlniHa BHYTPEHHHUX CTE€H — TI0 pa3MepaM OT BHYTPEHHHX MOBEPXHOCTEH HaPY)KHBIX CTEH
70 oceil BHYTpeHHUX cTeH (M) Wik Mex 1y OCSIMH BHYTPEHHUX CTeH (IM).

5. Ilnomann oxoH, nBepell u (¢oHapell — IO HAMMEHBIIUM pa3MepaM CTPOUTENbHBIX
POEMOB B cBeTy (2 u b).

6. ITmomaay MOTOJIKOB M TIOJOB HAJl MOABAJIAMH U TIOATIOIBSIMHI B YTIIOBBIX MTOMEIIEHHUSIX —
10 pa3MepaM OT BHYTPEHHEW MOBEPXHOCTU HAPYKHBIX CTEH JI0 OCEH MPOTUBOMONOXKHBIX cTeH (M1 u
N), a B HEYTIOBBIX — MEXAY OCSMHU BHYTPEHHHX CTEH (M) U OT BHYTPEHHEH NTOBEPXHOCTH HAPYKHOM
CTEHBI JI0 OCH MIPOTHBOIOIOKHOI cTeHBI (N).

Jlnist moicueTa Tiomaaei orpaxaaloniinX KOHCTPYKIIUI THHEWHBIE pa3Mephl MX PUHUMAIOTCS
C TIOTPEIHOCTHIO 110 +0,1M, a BEIMUMHBI TIOmMaeil OKPYTIAIOTC ¢ morpemHocTsio £0,1M2, TTotepu
TETUTOTHI Yepe3 IMOJIbI, PACTIONIOKEHHBIE Ha TPYHTE MITH Ha Jiarax, U3-3a CJII0)KHOCTH TOYHOTO PEIICHUS
3aaud OMNpEENSAIOT Ha MPAKTHKE YIPOLIEHHBIM METOAOM — IO 30HAM-TI0J0caM HIMPUHON 2M,
napauiebHbIM HapY)KHBIM CTEHaM (pHC. 2).
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Puc. 2. Cxema Kk onpeielIeHHIo OTePh TETUIOTHI Yepe3 TI0JIbI M CTEHBI, 3arTy0JICHHBIC HUKE
YPOBHS 3€MIIA
1 — mepBas 30Ha; 2—BTOpas 30Ha; 3—TpeThsl 30HA; 4 — yeTBepTast 30Ha (TTOCIICTHSA)



OcHoBHas pacueTHas (opMylda Hpu mHoacueTe moreph Termnotsl Qmu, Br, uepes mou,
PacCIIOJIOKECHHBIN HAa TPYHTE, IPUHUMAET CIIEAYIOLINUN BUJ:

Q,u=(RF‘ $o2 13 +RF* )(rg—tf;)(1+z,8)n

1#n Romn Ramnm Ramn

(1.2)
rae F1, F2, Fa, F4- momanau, coorBercTBenHoO 1, 2, 3, 4 30H-110J10C, M2;

Rinn, Raum - compoTuBIeHME Temuionepenade OTAEAbHBIX 30H mona, M2K/BT; ocranbHble
BEJIMYMHBI — TE Ke, 4To B popmyite (1.1).

ConpoTuBieHHE TEIUIONEpeaaYe KOHCTPYKIUK YTEIJICHHBIX IIOJIOB, PAaCIOJIOKEHHBIX

HEINOCPEJICTBEHHO Ha IpyHTE, Ryy M?K/BT, HamIeKHUT OTPEEATh TAKXKE JJIs KaXKJI0W 30HBI, HO IO

dbopmyre:
d.,
R‘.‘.l't. = RH-I’[ + Z =
] ’Ij.*.z:
(1.3)
rnie Runm - comporuBieHme — Terionepenadye  OTACIBHBIX  30H  HEYTCIUICHHOTO
nona (cM. puc. 2), M2K/Br;

)
Z —% - cyMMa TepMUYECKUX COMPOTUBJICHH YTeMIAIONMX cioes, M2K/BT.

ve
YTEIUIAIOMUMA CIIOSIMA CUYHUTAIOTCS CIIOM W3 MAaTePUAIOB, MMEIOIUX TEIUIOMPOBOIHOCTD
A<1,2 B1/(MK).
ConpoTHBIIEHHE Temonepeaade KOHCTPYKIHiA MoIoB Ha narax R,, M2K/BT, onpenensercs mo
dbopmye:

R =1,18R,

n 0,85 R}r.::r. (14)

rae Ry — compoTuBieHue Teruionepenade KOHCTPYKIMH YTEIUIEHHOTO Ioja, 34eCh B
Ka4yecTBE YTEIUIAIOIIMX CJIOEB YYHMTHIBAIOT BO3AYIIHYIO NpOcioiKy (Bs:=0,2) u nmomatsiii modm,
YJIOKEHHBIH 110 JIaraM.

IIpn noncyere moTepp TEMJIOTHI 4YEpe3 IOJBI, PACIOIOKEHHBIE HA TPYyHTE WM Jarax,
MOBEPXHOCTh YYaCTKOB IOJIOB BO3JI€ YIJIa HAPYKHBIX CTEH (B MEPBOM IBYXMETPOBON 30HE) BBOJAUTCS
B PacyerT JABAX/bI, T. €. 10 HAlPaBJIEHUIO 00EUX CTEH, COCTABIISIONUX YroJl.

Tenyonorepu 4yepe3 MOA3EMHYIO YacTh HApYXHBIX CTEH W IOJIbI OTAIJIMBA€MOro IojBajia
3/1aHUS JTOJDKHBI TOJCUUTHIBATHCS TAK XK€, KAK M TEIUIONOTEPH YEpe3 IOJIbI, PACIOJIOKEHHBIE Ha
IrpyHTE O€CrOoABAIILHOTO 3/1aHUS, T. €. 10 30HaM UIMPUHOHN 2M, C OTCYETOM MX OT YPOBHS 3€MJIU (CM.
puc. 2). [Toasl noMemeHuil B 3ToM ciaydae (IIpH OTCUETE 30H) PacCMATPUBAIOTCS KaK MPOJOKEHUE
MOJI36MHON YacTH Hapy>KHBIX cTeH. CONpoTHUBIIEHUE TEIJIONEpeaaye Onmpenenserca Tak ke, Kak U
JUISl HEYTETIEHHBIX WJIN YTEIUIEHHBIX I10JIOB.

Texnuka 0e30MaCHOCTH NPU BBINOJTHEHNH J1a00PATOPHBIX PadoT.

1. Bce cryneHTsl, cBI3aHHbIE ¢ pabOTO B 1aOOpaTOpuM, 00S3aHbI IPORTH HHCTPYKTAXK I10
0€3011acCHOMY BBITTOJIHEHHIO paboT, 0 YeM PACIUCHIBAIOTCS B KypHAJIE HHCTPYKTaXKa 110
TEXHHKE O€30I1aCHOCTH.

2. K pabortam mo skcrmyaTanun 37eKTpoycTanoBok 10 1000 B (ycTaHOBOYHBIX, OCBETHUTEIIBHBIX,
TEXHUYECKHUX CPEJICTB OOYUEHUS U FIEKTPUUECKUX MAIIMH) TOMYCKAIOTCS JIHUIA, TPOLIEIIINe
MEIUIIUTHCKUI OCMOTP M HHCTPYKTAX 110 OXpaHe TpyAa. He aekTpoTeXHnIecKkoMy
IEepCOHANY, SKCIUTyaTUPYIOLIEMY 3JeKTpoycTaHoBkU 10 1000 B, npomeamemMy HHCTPYKTax U
IIPOBEPKY 3HAHMII 110 3J1eKTPOOE30NacHOCTH, pUcBanuBaeTcs | kBanudukaloHHas rpymmna
JI0ITycKa ¢ 0(hOpPMIICHHEM B KypHAJIe YCTaHOBIEHHON (OPMBI C 00513aTEIbHON POCIUCHIO
IPOBEPSIOLIETO U IIPOBEPSAEMOTO.

3. Bce nuua, cBa3anHble ¢ paboTON B 1aOOPAaTOPUH, JOJKHBI COOJIIOIATH MTPaBUiIa BHYTPEHHETO
TPYAOBOTO PACHOPsAAKA, YCTAHOBICHHBIE PEKUMBI TPY1a M OT/IbIXA.

Bomnpoce! 115 cobeceoBaHus:



1. Kakue naHHBIE HEOOXOAWMO 3HATH JUIsI  OMPEACNICHUS TEIUIONOTEePH OTICIbHBIMU
ITOMEILEHUSIMH U 3JJaHHEM?

2. Kak pa3nensrorcsi moTepu TEIIOTH MOMEIIEHUSIMU Yepe3 OTPakIaolue KOHCTPYKIIUU,
YUUTBIBAEMbBIC TIPH MMPOCKTHPOBAHUH CHCTEM OTOILICHUS?

3. Kak mpoBoauTcst MOACYET MOTEPh TEIJIOTHI Yepe3 MOJIbI, PACIIOI0KEHHBIC HA TPYHTE WU
jarax?

4. Kak mpoBOAMTCS MOJACYET TEIIONOTEPU Yepe3 MOA3EMHYIO YacTh HAPYKHBIX CTCH U TOJIBI
OTAILJIMBAEMOT0 10/(BaJIa 3aHUSs

JlaGopaTopHas padora Ne2 M3MepeHHe CKOPOCTH JIBH:KeHHMs BO3/yXa B mpoeMax
OrpaskIeHu, 1Bepeii, B BO31yX0BOAAaX.

Iesb: u3yunts TpeOOBaHUS, IPEIBIABIAEMbIE K U3MEPEHUIO CKOPOCTH JIBUKEHUS BO3/1yXa B
[IPpOEMax OTpa)<JACHUH, IBEPE, B BO31YXOBOIaX.



3HaTh: TpeOOBaHMs, IPEABSIBIsIEMble TPEOOBAaHUS, IPEIbIABISEMBbIE K U3MEPEHUIO CKOPOCTH
JBUKEHHS BO3/1yXa B IpOEeMax OrpaxkJeHui, 1Bepei, B BO31yX0BOIaXx.

YMerb: paboTath ¢ HMHHOBALMOHHBIMU TNPHOOpaMH, HCHOIB3YEMBIMH JJIsI H3MEpPEHUS
apaMeTpoB BO3AYIIHO-TEIVIOBOTO peXUMa B IOMEIIEHUAX U XapaKTePUCTUKH CHCTEM H
MHHOBAIIMOHHOT'O 00OPY/I0BaHUS B IMPOLIECCE IKCIUTYaTAIIUH 3/1aHUI U COOPYKEHHIA.

®opmupyemblie komnerenuuu: OIIK-3, OIIK-4

AKTYaJlbHOCTh TeMbI: TIOCBSAIICHA W3YYCHUIO TPeOOBAaHUM, TPEIBIBIAEMBIX K H3MEPEHUIO
CKOpOCTH JIBUKEHHS BO3/1yXa B IPOEMax OTrpaKACHUH, 1BEpel, B BO3yXOBOIaX.

Teopernueckast yactb: CKOpPOCTh BO3IYLIHBIX IIOTOKOB, IPH HCTIBITAHUSIX CUCTEM
BO3/1yXOpacipeiesieHUs WK P OLIEHKE CAHUTAPHO-TUTMEHUYECKOTO COCTOSIHUS BO3AYITHOM Cpe/Ibl
B [IOMEILEHUU, U3MEPAIOT MEXaHNUYECKUMHU WJIH 3JI€KTPOHHBIMU aHEMOMETPaMH.

CkopocTh BO3ayxXa B BO3AYXOBOAAX, KaHalax, MpoeMax U T.I. OINPEAEIsAT II0
JUHAMHYECKOMY JIaBIICHUIO B HM3MEPUTEIHLHOM CEYEHHHM KaHaja WM C IMOMOIIBI0 aHEMOMETPOB
(KppUTPYATBIX,  YalICUHBIX, TEPMOAHEMOMETPOB). BwIOOpP H3MEpPUTENHHOTO  HMHCTPYMEHTA
omnpezensercs TpeOyeMbIM JUAMa30HOM HM3MEPSIeMbIX CKOPOCTEH XapaKTepHBIMH pa3MepaMu
W3MEPUTEIIBHOTO 30HJa, 3albICHHOCTIO M arpeCCHBHOCTBIO CPEIbl M JIPYTUMHU KOHKPETHBIMHU
YCIIOBUSIMU U3MEPEHHIA.

CpenHioro CKOpPOCTh JBIDKCHHS BO3AyXa Vm 10 JMHAMHUYECKOMY JIaBJIICHUIO B
M3MEPHUTEILHOM CEYEHHUH ONPENENAIOT C IOMOLILIO (POPMYJIbL:

Vm — (E*pd)o.i.
P 2.1)
rje: p - IIOTHOCTh BO3AyXa, Kr/M°, mpu Temmeparype t°C B H3MEPUTENHHOM CEUEHHH,
OTIpEIeIIIETCS C UCTIOIb30BAaHUEM YPAaBHEHHUS COCTOSIHUS BO3/IyXa 1o popMyJie:
PR *(2133+1) _ p,  P.*(2733+1) _p,
p. *R*(2733+1) K, p,*Q2733+1) A

p: pﬂ *
(2.2)

rae: px =1,205 kr/m3, t=20°C, pay = 101,3xIla — HOpManbHBIE aTMOC(hEPHBIE YCIOBHS IS
BO3/lyXa (IJIOTHOCTh, TEMIIEpaTypa, JaBJICHHE);

Kr = R/R, — oTHOLIIEHHE Ta30BOI OCTOSIHHOM MPHU YCIOBHSIX TEMIIEPATyphl H OTHOCUTEIBHON
BJIQYKHOCTH DKCIIEPUMEHTA K Ta30BOM MOCTOSHHOM cyxoro Bosmayxa mpu Temmeparype 20°C. [ns
onpenenenuss Kr B auanazonax temmeparyp 0...50°C u otHOocutenbHbIX BiaxkHocTeil 0...100%
MO3KHO BOCITIOJIb30BaThCsl alllIPOKCUMHUPYIOIIEH (HOpMyIIoii:

Kr=(0,0000003t3 — 0,000002 t*> +0,0002t+0,0033) p+1 (2.3)

rae: t, rpan.C —temmeparypa U3MepeHu;
@, - OTHOCHUTEJIbHAS BJIAXHOCTb B JOJISIX €AWHULBL. Vcnonb3ys NaHHBIE Ui BO3AyXa IPHU
HOPMAJIbHBIX aTMOC(EPHBIX YCIOBUSIX, MOKHO 3aITUCaTh BBIpAKEHUE sl A B BUJE:

Ao Ka*(273341)
P, *2 892 (2 4)

AHEMOMETpHI CIeAYyeT IPUMEHSTh ISl U3MEPEHHsI CKOPOCTEH BO3AyXa B TE€X CilydasiX, KOrja
U3MEpeHHe  JUHAMUYECKMX  JaBJIIEHUH  KOMOMHUPOBAHHBIMH  TNPUEMHUKAMU  JaBJICHUS
MPEACTABISIETCS] HEBO3MOKHBIM (B TPOEMAaX BHEIIHUX OTPAXKIECHUN, OTBEPCTUSX, OTKPBITHIX KOHIAX
BEHTUJISILIMOHHBIX BO3YXOBOJIOB U T.I1.).

PykosiTka M3MepUTENHLHOTO 30H1a aHEMOMETpPA JOJIKHA OBITh JOCTATOYHO TOHKOH U THHHOM,
YTOOBI HE BHOCHUTD JIOTIOJIHUTEIBHOTO BIUSHUS Ha TEUCHHUE BO3yXa B U3MEPUTEILHOM CEUCHHH.



B kaxnol Touke HM3MEpPEeHHUsi CKOPOCTh CJIEAYEeT OINPENENsTh JiBa pa3za, MPUYEM Pa3HOCTb
MEXy pe3yJbTaTaMH U3MEpEeHHH NoJKHA ObITh He Oosiee +5%, B MPOTHUBHOM cllydyae MPOU3BOJAT
JOTIOJIHUTEIbHBIE U3MEPEHUSI.

MIPOU3BOJIAT B IUNIOCKOCTH BBIXOJ1a BO3/AyXa (IUIsl BO3AyXOpacHpeeIuTeIbHbIX YCTPOUCTB), a
MIPU BXOJI€ B OTBEPCTHE — BHYTPH KaHaja ([l BO3YXOIPUEMHBIX YCTPOUCTB).

B 0TBepCTHAX MIOMANBI0 10 1M? CKOPOCTh BO3IyXa M3MEpPSETCs MEIIEHHBIM PAaBHOMEPHEIM
JIBI’KEHHEM aHEMOMETpPA MO BCEMY CEUECHUIO OTBEPCTHUSI.

[Ipu GosblieM pa3mepe OTBEPCTHS, €T0 ceYeHHe pa30MBaIOT HAa HECKOJIBKO PABHBIX IIOIIAI0K
Y U3MEpPEHUs MPOU3BOIAT B LIEHTPE KAKI0M U3 HUX. JlJI MOCIEeNyIONUX pacyeToB B 3TOM Cliydae B
KaueCTBE CpEIHEH CKOpPOCTH TPUHUMAIOT CpeiHee apu(MeTHYecKoe M3 3HAYCHUN H3MEPEHHBIX
CKOpPOCTEH.

B tex ciyuasix, Kkorja B OJHOM 4acTu MpoemMa JIBH>KEHHE BO3yXa UMEET OJIHO HaIlpaBJIeHUE, a
B JIPYroil — MPOTUBOIIOIOKHOE, HEOOXOIMMO 10 MPOU3BOACTBA U3MEPEHU OIPENEIUTh C TOMOIIBIO
aHEMOMETpa HEUTpalbHYIO JIMHUIO B MPOEME, IJ€ CKOPOCTh BO3JyXa paBHa Hyio. Ilocie atoro
CleIyeT OTIEIbHO U3MEPUTH CKOPOCTH BO3/yXa IO 00€ CTOPOHBI OT HEUTPAILHOM JIMHUY.

B oTBepcTusix, 3aKpBITHIX pEIIETKaMHU, U3MEPEHUS CKOPOCTH MPOU3BOASAT AHEMOMETPOM,
CHaO>XEHHBIM HAcaJKOM (CIENIaHHBIM M3 JIMCTOBOW CTalld, KECTU U T.I.), KOTOPBI B Mpoiiecce
M3MEPEHHUI IUIOTHO MpUMBIKAaeT K pemietke. Hacanok nommkeH UMeeT UIMHY, 00€CIeurBaroulylo
criaxuBaHue mnpoduiell ckopocTu 3a peuieTkoil. Ecim pernerka MmeeT HAKIOH Ui MPUAAHUS
OTPEICTICHHOTO HAMpPAaBJICHUs TBUKEHUS BO3/1yXa, TO HACAJOK TAKKE HAJIO BBIMOJHATH C HAKIOHOM,
COOTBETCTBYIOIIMM HAKJIOHY CTBOPOK pEIIeTKH. AHEMOMETp OPHEHTHPYETCS B HaIlpaBJICHUU
MaKCHUMAaJIbHBIX 3HAYEHUN CKOPOCTH MOTOKA.

Pacxon Bo3myxa L, M%/c, B OTKpBITEIX MpOeMaX BO3IyXOpa3AaloOlIMX M BO3TyXOIPHEMHBIX
YCTPOKMCTB CJIEYET ONpPEneNiTh o hopmyre:

L = Vo*F (2.5)

rae: F — miomans OTKpBITHIX TPOEMOB BO31YXOIPHUEMHBIX U BO31yXOpPa3/JaloliuX YCTPOHCTB
C OCTOSHHBIM HAMpPAaBIEHHEM JBHKEHHS BO3IyXa, M2,

Pacxon Bosmyxa L, M%c B OTBepCTHSAX, 3aKpBITBIX pENIETKAMH, CIEXyeT OMpeAeNsTh MO
bopmyre:

L = Vm*fx (2.6)

rie: fx — )KUBOE CeueHne PemeTKH, M-,

Ecnin  u3roroButens INpUBOAWT B  KaTajore TapUpPOBOYHBIE XapaKTEPUCTUKH IS
BO3AyXOpacnpeaenuTens (B BUAE 3aBHCHUMOCTU MOTEPb MOJHOTO WIM CTAaTUYECKOTO IABJIEHHS OT
IIPOU3BOJUTENIBHOCTH), TO PACXOJ BO3JyXa YEpe3 BO31yXOpPAaCHPENEIUTENb OINpPENesIeTcsl o
M3MEPEHUSM MOJHOTO WM CTATUYECKOIO JaBJICHUS Ha PELIeTKe
Texnuka 0e30MaCHOCTH NPU BBINOJTHEHNH J1a00PATOPHBIX PadoT.

1. Bce cryneHTsl, cB3aHHbIE ¢ paboTOl B 1abopaTopuu, 00s3aHbl MPONTH HHCTPYKTAX MO
0€301acCHOMY BBITTOJIHEHHIO paboT, 0 YeM PACITUCHIBAIOTCS B KypHAJIE HHCTPYKTaXKa 110
TEXHHKE O€30IIaCHOCTH.

2. K pabortam 1o skcrmyaTanun 3eKTpoycTaHoBok 10 1000 B (ycTaHOBOUHBIX, OCBETUTEIBHBIX,
TEXHUYECKUX CPEJICTB OOYUEHUS U ANEKTPHUUECKUX MAIIKH) JOIYCKAIOTCS JIMLIA, IPOLIe e
MEIUIIUHCKUI OCMOTP M HHCTPYKTAX 110 OXpaHe TpyAa. He aekTpoTeXHnIecKkoMy
HepCOHaNy, KCIUTyaTUpYIOLIEMY 3JeKTpoycTaHoBkU 10 1000 B, mporenimemy HHCTpYKTax U
IIPOBEPKY 3HAHUI 10 3JIEKTPOOE30MacHOCTH, MpUcBanBaeTcs | kBanuukanroHHas rpymnmna
JI0ITycKa ¢ 0(hOpMIICHHEM B KypHaJIe YCTaHOBIEHHON (OPMBI C 00513aTEIbHON POCIUCHIO
IPOBEPSIOLIETO U IIPOBEPSAEMOTO.

3. Bce nuua, cBa3annble ¢ paboTol B 1a0OPaTOPHH, JOKHBI COONIIOIATH MTPaBUiIa BHYTPEHHETO
TPYAOBOTO PACHOPsAAKA, YCTAHOBICHHBIE PEKUMBI TPY1a M OT/IbIXA.

Bomnpoce! 115 cobeceoBaHus:



1. Kak onpenensieTcsi CKOPOCTh BO3AyXa B BO3/lyXOBOJaX, KaHalaX, MpoeMax
2. B kakux ciydasx IpUMEHSIOTCS AHEMOMETPHI IJIsi U3MEPEHHS CKOPOCTEH BO3IyXa
3. IIpyuHLIMIIBI U3MEPEHUSI CKOPOCTH BO3/AYIIHOTO IIOTOKA B OTKPBITHIX OTBEPCTUSX.

JlaGopaTopnasi pabora Ne3 OmnpesesieHue OTHOCUTEILHOM BJIAKHOCTH BO31yXa

Hesb: U3yunTh TpeOOBaHUS, IPEIBIBIAEMbIE K MUKPOKIMMATY 3JaHUN U COOPYKEHUH.

3HaTh: TpeOOBaHUS, IPEABABISIEMbIE K KIIMMaTHU3alUH 3[aHHi, HACEJIEHHBIX MECT U TOPOJIOB;
YMerb: paboTaTh ¢ MHHOBALIMOHHBIMU HPUOOpPaMH, UCHOJIB3YEMBIMU JJISI U3MEPEHUs MapamMeTpoB
BO3yIIHO-TEIUIOBOTO pPEXMMa B TOMEIICHUSIX W XapaKTePUCTHKU CUCTEM M HHHOBALMOHHOIO
000pyI0BaHUS B MPOLIECCE HKCIUTYaTAIUH 3/1aHUIM U COOPYKEHUH.

®opmupyemsie komnerennun: OIIK-3, OIIK-4

AKTYaJIbHOCTh TeMbI:  TOCBAIIEHA HW3YYCHHUIO COCTOSHUS  BJIQXKHOTO  BO3[yXa, KOTOpPOE
UCIIONB3YeTC  NpU  pEelIeHWH  3a7ad, CBA3aHHBIX C pacueTaMd BEHTHJIALIMH, CUCTEM
KOHAWIIMOHUPOBAHUS BO3/AyXa , IIPOIECCOB TOpPEeHUS TOIINBA, MapoNpPOHUIIAEMOCTH

OTpaXkAAr0IUX KOHCTPYKLIUM 30aHUHI U JIp.



Teopernueckas yacTb: BiaxHblil BO31yX NpencTaBiseT coOOl cMeCh CyXOro Bo3ayxa (B CBOIO
ouepellb SBIAIOIIYIOCS CMECHIO Pa3IUYHBIX Ta30B: KHUCIOpOAA, a30Ta W Jp.) U BOASHOTO Mapa.
Y100HO BIIaXXHBIM BO3IyX MPEICTAaBUTh B BHJIE OMHAPHOW CMECH, TO €CTh CMECH, COCTOSIIEH W3
CyXOro BO3JlyXa M BOJASIHOrO mapa. Torjga mMaccoBblif COCTaB BO3JyXa MOXKET OBITh MPEICTaBIICH
CIEAYIOLIEN 3aBUCUMOCTBIO

GB.B.:GC.B‘-'- GB.H‘ (3.1)

rne Gg s -Macca BIQKHOTO BO3/IyXa, KT

Gc.s. -Macca cyxoro Bo3ayxa, Kr;

Gs.n. -Macca BOASIHOTO TIapa, Kr;

B cootBercTBuM ¢ 3akoHOM [lanbTOHA, CyMMa MaplUUAIbHBIX JTABICHUH CMECH ra3oB paBHA
MOJIHOMY JaBJICHUIO cMecu. ATMocdepHoe (O0apoMeTpuuecKkoe) MaBICHHE BIAXKHOTO Bo3ayxa, Ila,
BBIPA)KAETCSI 3aBHCUMOCTBIO

P6=PcstPsn. (32)

rne Pc. -MMapuuanpHOE JaBiieHUE CyXoro Bo3ayxa, Ila;

Py, -maprmanbpHOE TaBiIeHUE BOJSHOTO Tapa, [1a.

KonnyectBo BOAsSHOTO mapa B BO3AyXe (BIaroconaep)kaHHE BO3yXa) SBISIETCS BEITMYMHOU
NIEPEMEHHOM, UMEET MpEee/IbHOE 3HAUCHHE, 3aBHCAIICe OT TeMIepaTypbl. Bo3ayx, B KOTOpOM mpu
JAHHOW TEMIIepaType HAaXOAUTCA MaKCHMAlIbHOE KOJWYCCTBO BOJISHOTO Tapa, Ha3bIBacTCs
HACBHIIIIEHHBIM. B cooTBeTCTBUU ¢ 3TUM, BennuuHa Pyn B dopmyse (2) Takke UMeeT IpeiesibHOe
3Ha4YeHHE, COOTBETCTBYIOIIEE YCIOBUSAM HaChILEHUs - Py .. [IpeaensHoe Komm4ecTBo mapa, COOTBET-
ctBymotee popmyne (1), o6o3naunm yepe3 Gy x..

UTo0OB!I AaTh XapaKTePUCTHKY YBIAKHEHHOCTH BO3/TyXa, HCIIOJIB3YIOT OTHOIICHUE

G.. (3.3)
G..

A€ @ HA3bIBAIOT IMOKA3aTCICM OTHOCHTEIBHOM BIAXKHOCTH BO3/yXa.

w:

Iloka3aTens mMOKa3hIBaeT CTCIICHD HACBhIIICHHOCTH BO3J1yXa BOASAHBIM IIAPOM B IPOLCHTAX HUJIN
B JOJISIX CAUHHULBI ITIOJTHOTO HACBIMICHUS TPHU OJUHAKOBBIX TEMIICPATYPC U JABJICHUH.

Mo:xHO A0Ka3aTb, YTO OTHOLICHUE, BBIPAKCHHOC B CAWHHIAX MACChl, MOKCT OBITH 3aMEHEHO
OTHOIICHUEM COOTBECTCTBYIOIIHUX )IaBJ'IeHI/Iﬁ U NIPpCACTaBJICHO B BU/IC

go:g” (3.4)

Z[aBJ'IeHI/IC HACBIONICHHOT'O0 BOJAAHOI'O I1apa (BOI[SIHOFO rnapa, HaCbIArOLUICTro B03,I[YX) 3aBUCUT

TOJIBKO OT TeMIlepaTypbl cMecu. B o0iacTu MONOXKHUTENbHBIX TEMIIEpAaTyp BEIUYMHY Prn MOXHO
ONpCACIIUTL C TIOMOUIBIO aHHPOKCI/IMI/IPYI-OH_[Cﬁ 3aBUCUMOCTHU.

Prn=479+(11,52+1,62t,)? (3.5)

[Tpu Beruncnenusix no gopmyne (3.5) npu remnepatype 20°C ommbka cocraBiseT okoio 3%.

Bbonee TouHble 3HAUEHUS MOYKHO MOJIYYUTh ¢ TOMOIIbI0 popmyisl M.U.DunpHes.
_ 156 + 8,12t” (3 6)

236+,

B pe3yibTaTe BBIYMCIEHUMN, MO KOTOPOW BEIWYMHY JaBJICHHS MOJydaeM B MM pT.cT. [lng
npeoOpa3oBanusi B [la ero HeoOXOIUMO YMHOXXUTh Ha mepeBoaHOW Koadpduiment 133,42. B
dopmynax (3.5) u (3.6) — TeMepaTypa HaCBIIIIEHHOTO BO3/yXa.

[TapumanbHoe NaBieHHWE BOJSHOTO Mapa B BO3AyXe (YNpyroctb BojsHOro mapa) Puns, Ila,
MOYET OBITh OIPEJENICHO IO 3aBUCUMOCTH

PH.B.:PHI'A(tc'tM)'PG (37)

rae Pn -ynpyrocts HachIIIEHHOTO BOASHOTO Mapa HEMOCPEACTBEHHO HaJl IIapUKOM MOKPOTO
TEPMOMETPA IIPU 3aMEPEHHOM TeMIeparype ty.



tc -Temneparypa Bo3ayxa B TOUKE 3aMepa, ONpEAEIEHHas 10 CyXOMY TepMoOMeETpy, °C;

ty -TemMneparypa Bo31yxa 1o MOKpOMY TepMOMeTpy, °C;

Ps -6apomerpuueckoe naBnenue, rlla;

A -nicuxpomMeTrpudeckuii K03 GULeHT, 3aBUCAIINI OT THUIIA IICUXPOMETPA.

Jlia ncuxpomerpa Asrycra A=0,1574.

Hns ncuxpomerpa Accmana A=0,1195.

[IpuBenennsie BbIe KOX(PGUIMEHTH A HaiiJieHbl M3 YCIOBHs, 4YTO OapoMETpHUYECKOe
nasiieHue Ps, mapruanbHble JaBlIeHUs Mapa U IMOoJdy4aeMblid pe3ynbTar Belpakatorcs B rlla.

IIpudops! A N3MepeHnst OTHOCHTEJIbHOM BJIAKHOCTH BO3/AyXa.

Ilcuxpomemp As2ycma

Haubonee npoctbiM npubOpoOM, NPUMEHSIEMBIM JUIsI U3MEPEHUs] OTHOCUTENIBHOM BIIaXXHOCTH
BO31yXa, fABIseTcs mncuxpomerp Abrycra. OH COCTOMT M3 [IBYX OJIMHAKOBBIX BBIBEPEHHBIX
TepMOMETpOB. Pe3zepByap OJHOro M3 HHMX OAEPHYT TOHKOH Marepuei (6aTucToM), CMOYEHHBIM
JUCTUIUIMPOBAHHOM BOAOM. Pe3epByap BTOpPOro TEpMOMETPA OCTAETCS CYXUM.

Icuxpomemp Accmana.

[Ipu BBIONIHEHWH TICHXOMETPUYECKHX H3MEPEHHH TICHXPOMETPOM ABIrycTa BO3HHKAIOT
HOTPEIIHOCTH, IPUBOJAIIME K 3aBBIIICHUIO MOJYYa€MbIX JAHHBIX 0 CPAaBHEHHIO C (PAKTHUUYECKUMHU.
OHu BBI3BIBAIOTCS

-[10/IBOZIOM TEIUIOTHI K pe3epByapy TEpPMOMETpa Yepe3 BHICTYMAIONIUI BBEPX KaNWIISAPHBINA
KaHal;

-JIy4YUCTHIM TEINIOOOMEHOM C OKPY’KAIOIIUMU MpeAMETaMH U TTOBEPXHOCTSAMU;

-MHTeHCH(PUKaLMel mpoliecca UCTIAPEHHS 33 CYET CKOPOCTH BO3IYIITHOTO IMTOTOKA.

OTH NMOTPELIHOCTH B 3HAYUTEIBHOM CTENEHU YCTPaHSIOTCS B cuxpomeTrpe AccMmaHa. B Hem
pe3epByapbl TEPMOMETPOB 3aIIMIICHBI OT TEINIOOOMEHA U3ITy4YeHHEM — OHH TTOMEIEHBI B TpyOUaThie
T'HJIB3bI C XPOMHUPOBAHHON IIOBEPXHOCTBIO, BHYTPU KOTOPBIX C IOCTOSIHHON CKOPOCTHIO ) IPUMEPHO 2
M/c) nBUXKETCS BO3AyX. Takum o00pa3oM, MOJBMKHOCTH BO3JlyXa B IIOMEIIEHUU HE BBI3BIBAET
MIOTPEIIHOCTH OIIBITA.

Texnuka 0e30MaCHOCTH NPH BBINOJTHEHUH J1a00PATOPHBIX PadoT.

1. Bce cryneHtsl, cBsizaHHBbIE ¢ paboToil B jabopaTropuu, 00sA3aHbl MPOMTH MHCTPYKTaX I10
0e30MacHOMY BBIIIOJIHEHHIO pabOT, O YEeM pacCHUCBHIBAIOTCS B JKypHajle HMHCTPYKTa)ka IO
TE€XHUKE O€30MaCHOCTH.

2. K pabortam mo skcruryaTaruu 31ekTpoyctaHoBok 10 1000 B (ycTaHOBOYHBIX, OCBETUTEIBHBIX,
TEXHUYECKHUX CPEACTB OOYUEHHUS U DJIEKTPUUECKHUX MAIUH) JOMYCKAIOTCs JIMLA, TPOILeAIINe
MEAMIIMHCKUI OCMOTp W MHCTPYKTaX MO oXxpaHe Tpyna. He nsiekTpoTexHuYecKkoMmy
NIEPCOHAILY, dKCILTyaTHPYIOIIEMY 3J1eKTpoycTaHoBKkH 10 1000 B, npomenimemMy HHCTpYKTax 1
MIPOBEPKY 3HAHUI MO 3JIeKTpoOe30MacHOCTH, MpucBanBaeTcs | KBanu@UKaMOHHAs Ipyrmna
Jonycka ¢ oopMIIEHHEM B JKypHalle YCTAaHOBJIEHHOM (DOpMBI ¢ 00s3aT€IBLHON POCHHUCHIO
MIPOBEPSIOLIETO U MPOBEPSIEMOTO.

3. Bce nuna, cBa3anHble ¢ paboToi B 1a00paTOpHUH, JOKHBI COOIIOAATE MTPaBUila BHYTPEHHETO
TPYZOBOI'O paclopsiika, yCTAHOBJICHHbBIE PEXUMBI TPYJa U OT/bIXA.

Bomnpocsl 1151 codeceoBanms:
1. TpebGoBanus nperbsaBiIsgeMble K MUKPOKIMMATY TOMEIICHUH.
2.IlepeuncnnTh OCHOBHBIE XapAKTEPUCTUKHN BIIAXKHOTO BO3yXa.
3.ITpuGops! 1715t U3MEpPEHUs BIaKHOCTH BO3yXa.
4 ITpuHUMIBI pacyeTa OCHOBHBIX XapaKTEPUCTUK BIAXKHOIO BO3/1yXa.



JlabopaTtopnasi pa6ora Ned Omnpenenenne KodI(pPUIHMEHTA TEMJI00TAAYH paauaTopa
BOJSTHOTO OTOIJICHUSI

Heab: u3yunth TpeOOBaHUS, MIPEABIBISEMbIE K ONpeaeaeHI0 KodhhUIueHTa TemI00TAaun
paaraTopa BOASIHOIO OTOIUICHHUS

3HaTh: TpeOOBaHUSA, NPEIbIBISIEMbIE K OmpeneneHuo kodhduirenta TemaooTaauu
paaraTopa BOASIHOIO OTOIUICHHUS

YMmerb: paboTaTh ¢ MHHOBAIMOHHBIMH MPHOOpaMH, HCMONB3YEMbIMH ISl U3MEPEHHS
napamMeTpoB BO3JYIIHO-TEIJIOBOTO PEXHMMa B TOMEIICHUSX ¢ XapaKTEePUCTUKU CHUCTEM U
WHHOBAIIMOHHOTO 000PYJI0BaHUS B MPOIIECCE IKCIUTyaTalluK 3IaHui U COOPY>KEHUH.

®opmupyembie komnerennuu: OIK-3, OIIK-4

AKTYaJIbHOCTh TeMbI: MOCBAIIEHA U3YUYEHUIO pacueTa omnpesesieHus Kod(pPuirenTa TernaooTaaqu
paznuaropa BOASIHOIO OTOIUIEHHUS

Teoperuyeckass 4YacThb: Koaddurnmenrom Temonepenaun MPUHITO Ha3bIBaTh IUIOTHOCTh
TEMIOBOTO TIOTOKA, BT/M%, MPOXOAAIIEro yepes CTEHKY, pasleisioNlylo JBE CPEbl, IIPH Pa3sHOCTH
Temmepatyp cpes, pasroii 1°C.

Koapduuuent Ttemnonepenayn mnpeactaBiseT coOOW  pa3MEpHYIO  BEIUYMHY, €ro
paszmepHocTh B1/M2.°C.

B oronurensHOM nmpubOpe CUCTEMBI BOASHOTO OTOIUICHUS! METaJUTMYEeCKasi CTeHKa pa3JieNsieT
BOJy, HaXOJIAIIYIOCS C BHYTPEHHEW CTOPOHBI M BO3AYyX — C HapyxHo#. Bemmunmna kosddurmenra
TEIUIONEpPeIaul 3aBHCHUT, TIIABHBIM 00pa3oM, OT YCIOBH TEIUIOOTAAYH C BHYTPEHHEH M Hapy>KHOU
CTOPOHBI.

KoshduiuenT Temmonepenadu oTonuTenbHOro mnpubopa, Br/m2°C, ompenensercs mo

dbopmyire.



1 4.1)

ENI
a1 aZ

rZe o1 U o2 - KO3((UIIMEHTH TEIUIOOTAAYH, COOTBETCTBEHHO HAa BHYTPEHHEH U HapyXHOMH
nosepxnoctu crenku, Br/ m2.°C;

Rer- TepMuueckoe compotusienne crenku, M2°C/BT, 3aBucsiiee OT ee TONIIMHBI U
K03 HIIMEeHTa TEIIONPOBOJAHOCTH MarepHuaia. B oTomuTenbHBIX NPUOOpPax, BBHIMOJIHEHHBIX W3
MeTaJia, IPH HEOOBIION TONIMHE CTEHKH 3TOT 3JIEMEHT CYIIECTBEHHOTO 3HAYCHUS HE HMEET.

KonnuecTBo TEmIOTH, OTJaBaeMO pajuaToOpoM B OKPYKAIOIIYIO Cpemy, ONpPEessieTcs I0
3aBUCHMOCTH

K.,=

Q=KA(, —t;) (4.2)

rae Q-temnooTaaya (TEII0 MPOU3BOIUTENBHOCTD, paauaTopa, BT;)

K-x03¢punuentT Tennonepenaun paauaropa, Br/m2.°C;

A-TI7I0IIa b HAPYKHOI TIOBEPXHOCTH OTOMHUTEIHHOTO IpHO0pa, M;

Benuunna A ompenensieTcsl Npou3BEACHUEM KOJIMYECTBA CEKIMM paauaropa Ha IJIOLAAb
TIOBEPXHOCTH OJIHOH CEKIMH, KOTOpas B paAnaTope 1abopaTopHoil ycTaHOBKH cocTaBseT 0,296 M2,

ts - TeMIepaTypa OKpy:Karolero Bo3zayxa, °C;

tep - cpeaHsis TemnepaTypa TEIUIOHOCUTENS B OTONUTEIbHOM npubdope, °C, onpeaensemas Kak
cpeaHee apu(pMETHYECKOE TEMIIEPATyp TEIUIOHOCUTENISI Ha BXOJIE B TPUOOP M HA BBI XOJI€ U3 HETO.

ottt

tcp 2 BBIX ( 4 . 3)

rae tsx - TeMIepaTypa TEIJIOHOCUTENSI Ha BX01€ B rpubop, °C;
tenx - TEMIIEpATYypa TEIJIOHOCUTEIS, BBITEKAIOIIETo U3 mpubdopa, °C;

Kosd¢umuent Temmonepenaun paauartopa BoasHoro otornenus K, Br/m2.°C, MOXKeT GbITh
onpenesneH no Gopmyiie:

_ Q
o) 9
2 6

[IpenBapuTenbHO HEOOXOJUMO BBIYMCIUTH TEIUIO MPOM3BOIUTENBHOCTH paauaropa Q, Br,
JUIL 9eTO CIIEAYeT JKCIIEPHUMEHTAIBHO OIPENeNUTh pacXxod Boiael G, Kr/4, depes3 HMCIBITHIBAEMBII
pudop.

Jlia ompezeneHusi pacxoja BBIIOJIHSAETCS OTOOpP HaBeCKH BOJIbI P, kr, 3a BpeMs Z CEKyH[I.
Pacxopx B kr/4 onpenensercs no Gpopmyie:

G- 3600; (4.5)

Temnno mpou3BOAUTENHHOCTH PaJHaTOPa BEIYUCISAETCS 110 (hOpMyJIe:
Q=0.278¢cG(t, +t ) (4.6)

3neck Q - TErI0 MPOU3BOAUTENHLHOCT OTOMUTENBHOTO Tiprubopa, BT;
C - yAelbHas TETUIOEMKOCTh BOJibI, paBHast 4,19 kJ[x/kr.°C.

CxeMa yCTaHOBKH
T |




H NA
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1-sn.HarpeBarenb; 2-HAMOPHBINA 0aK; 3-TiepesnB; 4-TEPMOMETP HA TPYOONPOBOE, MUTAIOIIEM
npubop; S-oTonmuTenbHBIM npubop; 6,7-KpaHbl; &-TepMOMETp [UIsi M3MEPEHHs] TeMIepaTyphl
OXJIAKJICHHOU BOJBI; 9-cOOpHBIN 0ak; 10-IMpKyIHpYyOIMNNA HACOC.

[Tpubopsl, HEOOXOAUMBIE JIJIs1 BBIIOJIHEHUS PaOOTHI:

TEPMOMETDHI,

CEKYHZIOMED,

MEpHBI CoCya,

BECHI.

[Tonydyennble 3HaueHHs Kod(@uIMEHTa TerIoneperadyd CpaBHUTh C HOPMAaTHBHBIMHU
3HaYeHUSIMH, ONpeAeIsIeMbIMU 0 hopMmyJIe:

K, =mAt"G" (4.7)

r7ie M, N P -ONbITHBIE KOY(PPHUIIUEHTHI;
At - cpenHAsS pa3HOCTh TEMIIEPATyp TEIUIOHOCUTENS B PUOOpE U OKpYKaloero Bo3ayxa, °C;

G - oTHOCHTETHHBIIT pacxon BOIBIL.

BnusiHue OTHOCHTENBHOTO pacxoja Ha Kod(duuumeHT Teruionepenaud HEBENIHMKO, B
paauaropax B HMHTEpBale pacxoJoB oT 54 1o 536 kr/d 3Ty MHONpaBKy MOKHO HE YUUTHIBATh.
3HavyeHus Ko3(pPpUIMeHTa IPUHUMAIOTCS:

m=2,38; n=0,3; p=0.

BbIUNCINTE OTHOCUTENBHYIO OLIMOKY MOXHO 1O (hopMyJIe:

K-K
K=——""100% (4.8)
K

p

rie Kp- pacyetHOoe 3HaYCHUS KO PHUIIMEHTA TEIUIONEpeiauu OIydeHHOE 10 popmyie (4.7).
TexHuka 0e30MaCHOCTH NMPHU BHINOJHEHUM JIa00PATOPHBIX padoT.

1. Bce cTyneHTsl, CBsA3aHHBIC ¢ PabOTO B 1a0OpaTOpUH, 00SI3aHBI MPONUTH HHCTPYKTAXK IO
0€30IacCHOMY BBITTOJIHEHHIO paboT, 0 YeM PACIUCHIBAIOTCS B KypHAJIE HHCTPYKTaXKa 110
TEeXHHUKE 0€30MaCHOCTH.



2. K pabotam mo skcmyaTanuu 3eKTpoycTanoBok 10 1000 B (ycTaHOBOYHBIX, OCBETHUTEIBHBIX,
TEXHUUYECKUX CPEACTB O0YUECHHUSI U ANEKTPUUYECKUX MAIIUH) JOMYCKAIOTCS JIHIA, TPOLIeAIINE
MEAMLIMHCKUI OCMOTP M MHCTPYKTaX MO oxpaHe Tpyaa. He anekrporexHuyeckoMmy
MepcoHaly, SKCITyaTupyoiieMy 3aekTpoycrtanoBku 10 1000 B, npoienimeMy HHCTPYKTax U
NPOBEPKY 3HAHUMU 10 AIIEKTPOOE30acHOCTH, MpUcBanBaeTcs | kBanudukannonnas rpymnmna
Jorycka ¢ ohopMIIEHUEM B JKypHaje YCTaHOBIEHHOU (hOPMBI C 00513aTENbHON POCIUCHIO
IIPOBEPSIOLIETO U IPOBEPSEMOTO.

3. Bce nuua, cBszannblie ¢ paboToii B 1a00paTopuu, T0JKHBI COOI0OIATh MpaBuiIa
BHYTPEHHETO TPYI0BOI'0 pPacHopsKa, yCTAHOBIIEHHBIE PEKUMBI TPYJ1a U OTAbIXA.

Bomnpoce! 115 cobeceoBanus:
1. Yro Ha3bpIBaIOT KOAXPPHUIMEHTOM TEIUIOOTIAYH.
2. Or yero 3aBUCUT KOA(PHUITUEHT TETUIOOTAaYN
3. Onpenenenne ko3P PUIMEHTA TEIUIOOTAAYN PAAUATOPA BOASHOTO OTOIIIICHHUS.

JlabGopaTopHas padora Ne5 Omnpenenenne kodpPpuuneHTa 3aTeKAHUS U TEMJIO00TAAYH
OTONHUTEJIbHOI0 Mpudopa.

Iesab: n3yunTh TpeOOBaHUS, NPEABABIsIEMbIE IPU ONpeeiIeHne KodPPULMEHTa 3aTeKaHus U
TEIUIOOTAaYH OTOIUTEIBHOIO IPUOOpA.

3HaTb: TpeOoBaHMs, NpeAbsABIsIEMble NpU onpeaencHue Kod(pduIMeHTa 3aTeKaHus Hu
TEIUIOOTAaYH OTOIUTEIBHOIO IPUOOpA.

YMerb: paboTaTh ¢ MHHOBALMOHHBIMU INPHOOpaMM, HCHOJIB3YEMBIMHM ISl H3MEpPEHUs
[apaMeTpoB BO3AYIIHO-TEIIOBOTO peXHUMa B IOMEIIEHUSAX M XapaKTePUCTUKH CHCTEM U
MHHOBAIIMOHHOT'O 000OPY/IOBaHUS B MPOLIECCE IKCIUTYaTAUH 3/1aHUI U COOPYKEHHH.

®opmupyembie komnerennun: OIIK-3, OIIK-4

AKTYaJIbHOCTb TeMbI: IOCBAILEHA H3YyYEHUIO PACIPECICHUE  3HAYEHUM  TEeMIeparypsl B
Hapy>KHOM OTPaKICHUU

TeopeTuyeckas 4acTh:

Cxema yCTaHOBKU
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Puc. 5.1 YcranoBka a1 UCHbITaHUSL OTOIUTENBLHOTO ITpUOOpa:

1-sn.HarpeBarenb; 2-HamopHbId Oak; 3-mepenus; 4, 7, 10-TepMOMETPHI; S-HUCHBITHIBACMBIN
OTOMHTENbHBIN Tpudop; 6, 8, 9-kpansl, 11-cOopHsIii Oak; 12-Hacoc.

Lupkynsius BOIbI OCYIIECTBIISICTCS IPU OTKPBITHIX KpaHaX 6 U 8 U 3aKphITOM KpaHe 9.

B cny4ae npucoenHEHMsI OTONMUTELHOTO MPHOOPa K CTOSIKY C 3aMBIKAIOIIMM Y4acTKOM (0e3
TPEXXOJ0BOT0 KpaHa) YaCTh TEIUIOHOCUTEISI, TPOTEKAIOMIETrO MO CTOSKY, Ger, MOCTYMAET B MPUOOp —
Gup, Apyrast 4acth, Gs.y.,, HAIPABIIAETCSA 110 3aMbIKAIOIIEMY y4acTKy (puc. 5.2).

t1 G Ko} puiuenTom 3aTeKaHus NPUHATO Ha3bIBaTh
l . OTHOILIEHHE PACX0/1a BOBI B IPUOOPE K PacXoy BOJLI B
G, CTOSHKE:
G
a=—"= (5.1)
1y Gcm

KoadduumeHT o B U3BECTHOI Mepe SBISETCS IMOKa3aTeeM
3¢ (GEKTUBHOCTH TEIUIOOTAAYU OTONUTENILHOrO Mpudopa: ¢
YBEIMYEHUEM BO3PacTaeT pacxoi BOABI depe3 Mpuodop,
tL. YMEHBILIAETCS Iepenay TeMIlepaTyp BOJbl Ha BXOJIE B

npubOp W Ha BBIXOJE U3 HEro, YMEHBIIACTCS MPH
Cxema IBIDKCHHS TIOTOKOB BOABI M HEHM3MEHHOM TEIUIOOTIaYd MOBEPXHOCTh OTOMHUTEIHLHOTO

pacnpezeneHus TeMIeparyp npu npubopa.
HAJIMYMH 3aMbIKAIOIIET0 YI9acTKa

TerooTnaua (TEIUIONPOU3BOAUTENILHOCTE) OTOMUTEIBHOTO TPHOOpPAa MOXKET OBIThH
orpezeneHa 1no gpopmyne:

—

8bIX

Q=c.Gup(tr — taen), (5.2)

rie Grp - pacxo]l BOJIbl, MPOTEKAIOLIEH Yepe3 OTOMUTENbHBIA TpUOop, KI/4.

¢ — yJenbHas TemnoeMKocTh Bobl, kJx/(kr. °C);

t;_TemmepaTypa BoJbI, HocTyHatomeit B mpu6op, °C;

teux — TEMIIEPATYpPA BOJIBI, BRIXOAIIEH n3 puoopa, °C.

Ecnu yepe3 oronuTenbHbIM NpHOOP MPOXOAUT BECh PACXO] TEIUIOHOCUTENS, IPOTEKAOLIETO
TI0 CTOSIKY, TO €r0 TEeIUIONPON3BOAUTEILHOCT OMMCHIBACTCSI 3aBUCHMOCTBIO!

Q= c.Ger(tr — tew), (5.3)

rie Ger- pacxo TeIIOHOCHUTEIIS, KI/4, TIPOXOISAIIETO MO CTOSKY;

tecw — TeMmepaTypa CMeCH TIOCJE CIHMAHUS MOTOKOB M3 OTONUTENBHOro mpubopa H
3aMBIBAIOIIEro yyacTka, °C.

ITockonbky B Qopmymax (2) wu (3) paccmarpuBaeTcs OJHa W Ta  XKe
TETUTOTIPOU3BOAUTEIBHOCTD QQ, IPHpPABHUBAS UX, IOTyJIaeM:

P Vi ¥ (5.4)
G, =G.. T

a ¢ yuetoM (opmyisl (5.1) onpenensem:

@ tl"_t(‘\; (5'5)

G, tt.



Takum oOpa3om, ompenenuB TemIepaTypy BOJBI B CTOSIKE 10 OTOMMTEIBHOTO Mpubopa,

IMOCJIC HEro a0 CIHAHHA IIOTOKOB M TEMIICpATYypy CMECH IIOCIIEC CIUAHUA IMOTOKOB, MBI IOJTy4YacM
BO3MOXHOCTDb BbIYHMCIINTDb 3HAYCHHUC KOB(b(I)I/ILII/IGHTa 3aTCKaHusA Q.

TexHuka 0e30IaCHOCTH NPHU BHINOJHEHUN JIA00PATOPHBIX padoT.

1.

Bce crynentsl, cBsi3aHHbIe ¢ paboToil B JiabopaTOpuu, 00s3aHBI MPOWUTH HMHCTPYKTAX I10
0e30MacHOMY BBITIOJIHEHUIO Pa0OT, O YeM PACHUCBHIBAIOTCS B JKypHAlIe HHCTPYKTaxKa IO
TEeXHHKE 0€30MaCHOCTH.

K paboram no skcmtyataiuu aekTpoyctaHoBok A0 1000 B (ycTaHOBOYHBIX, OCBETUTENBHBIX,
TEXHUUYECKUX CPEJICTB OOYUYCHHS U SJICKTPUUECKUX MAIINH) JIOMYCKAIOTCS JUIa, IPOIIE/ e
MEIUIIMHCKUN OCMOTp M MHCTPYKTaX I0 OXpaHe Tpyaa. He nsiexkTpoTexHuyeckoMy
MepcoHaly, 3KCINTyaTUpyroleMy 3ekTpoyctanoBku A0 1000 B, npoieniieMy HHCTPYKTax U
MPOBEPKY 3HAHUH MO AIIEKTPOOE30MacHOCTH, MpUcBanBaeTcs | KBanu(pUKAIMOHHAS TPyIIa
Jomycka ¢ oopmiieHHeM B JKypHalle YCTaHOBIEHHOM (opMbl ¢ 0043aTeNbHON POCHUCKHIO
IIPOBEPSIOLIETO U IPOBEPSEMOTO.

Bce nuna, cBsizannble ¢ paboTol B 1a00paTOpuu, JOKHBI COOMIOAATh MpaBUiia BHYTPEHHETO
TPYIIOBOTO paclopsjiKa, yCTAHOBJICHHBIC PEKUMBI TPY/Ia U OT/AbIXA.

BOl'lpOCbl JJIsl codeceIOBaHMA:

1.00BACHUTD TPUHLIUT JCUCTBHUS YCTAHOBKH
2. Onpenenenune ko3 (HUIHEHTA TEIIIONEPEaaYH.



JlabopaTopnasi pa6oTa Ne6 TexHnueckue HCNBITAHUS CHCTEMbI BEHTUJISIIIUH

Heab: wu3yunth TpeOOBaHMS, NPEIBSIBISEMBbIC TPU TEXHUUYECKUX  HCHBITAHUSX CUCTEMBI
BEHTUJISILIUU

3HaTh: TPeOOBAHUS, IPEIBABIISICMbBIC TIPU TEXHUYECKUX HCIBITAHUIX CHCTEMbI BEHTUJISIIUU

YMerb: paboTaTh ¢ MHHOBAIIMOHHBIMU MPUOOpPaMU, HCIOJNB3YEMbIMH ISl U3MEPEHUs MapaMeTpOB
BO3JIYIIIHO-TEIJIOBOTO PEXMMa B TOMEIICHUSAX M XapaKTEPUCTHUKU CHUCTEM M WHHOBALIMUOHHOTO
000py/10BaHUs B POLIECCE IKCILTyaTallUU 3aHUI U COOPYKEHHIA.

®opmupyembie komnerennuu: OIK-3, OIIK-4
AKTYaJIbHOCTh TeMbI: OIpejaeiieHrue KOdPPHUIMCHTa 3aTeKaHMs] W TEIUIOOTJAaYd OTOMHUTEIHLHOTO
npubopa.

Teopernueckasi 4acThb: D¢ eKkTuBHBIM CPEICTBOM HOpMalU3alMi BO3JyXa pabodeld 30HBI
MPOM3BOJICTBEHHBIX TTOMEIIEHHUH SIBISETCS BEHTHIISAIH.

B 3aBucumocTH 0T crioco0a nepeMenieHus Bo3lyXa BEHTWIALUS ObIBAaeT ABYX THUIIOB:

— €CTECTBEHHas

— HCKYCCTBEHHAsl.

EctecTBeHHAasi BEHTHIISILUS.

IIpu ecrecTBEeHHOM BEHTWISALMHU MEpPEMEIICHNE BO3TyXa OCYIIECTBISETCS 3a CYET pa3HOCTH
TEMIEpAaTyp HApYyKHOTO BO3AYyXa U BO3/AyXa B paboueil 30He (TEMJIOBOM HAIop) WK 3a CUET BETpa
(BeTpOBOIi HaMop).

BenTuiisiust MokeT ObITh OpraHN30BaHHAs U HEOPTaHU30BaHHAS.

JlaBneHue, o0ecreunBarolee BBITSKKY BO3TyXa!

Apzth(pH+pCP) (61)
TJIe Py - HAPYKHAS TUIOTHOCTH BO3/yXa,
Pcp - CPEAHSS INIOTHOCTH BO3/1yXa B paboueli 30He.
JlaBnenue, obecrnieunBaroiiee MOCTyIIEHUE BO3AyXa B pabouyro 30HY:

Ap=h(p,+p.) (6-2)
Pcp OINPEAEIAETCS IO CPEIHEN TEMIIEpATypeE:

t, = G +t) (6.3)
2
rie t1- TeMmeparypa Bo3ayxa B paboueii 30He,
t, - TeMIepaTypa yaanseMoro BO3Iyxa.

Cxema OpraHM30BaHHOM BEHTHISLUU (adpariiu)



Pus by Pu

Mopa
;(aBneHn“/ Apy

—l D1, b, P

I 1,518 M

[Ipu ecTecTBEHHOW OPraHW30BaHHOW BEHTWISIIMUA BO3AYX IOJACTCS B 30HY C HAUMEHBIIHM
o0pa3oBaHNEM BpEIHBIX BEIIECTB, a YAAISETCs U3 30HBI C UX Hauboublel KoHeHTpauueil. Boicora
nojavy Bo3ayxa B pabouyro 30Hy: 1,5 -1,8 M (mo CM 245-71), a B 3uMHee BpeMs BBICOTA I10J1a4u
BO3/yXa JI0JKHA ObITh HE MeHee 4 M.

[Ipyu HeopraHm3OBaHHOW BEHTWIALUUA TMOCTYIJIEHME BO3AyXa B pabouyyi0 30HY
OCYIIIECTBIISIETCS 32 CYET BBLITECHEHHS TEIUIOTO BO3/lyXa HAPY>KHBIM BO3JyXOM 4Yepe3 OKHa, ABEpH,
dbopTOUKH, IEH U T.1.

EcTtecTBeHHast BEeHTUIIAIMS SKOHOMUYHA, TIPOCTA, HO HE UMEET Pl HEOCTATKOB:

1) npuMeHsieTCcsl B TOM cliydae, KOTJa OTCYTCTBYIOT OOJIBIIKE BBIICICHUS BPESIHBIX BEIICCTB B
pabouyo 30HY;

2) BO3AyX IMOCTYMaeT B MPOHM3BOJCTBCHHOE MOMEIICHHE HEOTPaOOTAaHHBIN (HEOUHIIIEHHBIH,
HEYBIIAXXHEHHBIN );

3) He Bcerna ¢ dexrtuBHa (pu oxuHaKoBoW Temmepatype ty u tg). Cormacno CH 245-71
TUIOMIA/Ib OTKPBIBAIOIIUXCS YCTPOMCTB JOMKHA ObITh He MeHee 20% mioIaay CBETOBBIX TPOEMOB.

Berpogoii Hanop.

Cxema oO0TeKaHus 37JaHHsI BETPOM.

)

3/1aHNe CTPOUTCA C YYETOM PO3bI BETPOB.
JlaBjieHHE BETPOBOTO HAMopa:

2
p=2" (64)
2
r7e a - KOOQUIHUEHT adpPOIMHAMHKH.
Jlnst HaBeTpeHHoM ctoponsl: @ =0,7 -0,85; mis 3aBeTpenHoit cropons! a = 0,3-0,45.
HckyccTBeHHAs] BEeHTHIISIIHS.
YcTpaHseT HeJJOCTaTKH €CTECTBEHHOM BeHTUIIAIMU. OCYIIECTBISIETCS 38 CUET OCEBBIX WM 32

CYET HEHTPOOEKHBIX BEHTHIIATOPOB.

OceBoit enTpobexxHbIn
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HckyccTBeHHAst BEHTHIIALUSA MOXKET ObITh 001Iast U MECTHAsI, a TAKXKe:

* IpUTOYHAs

* BBITSDKHAs

* IPUTOYHO-BBITSDKHASL C PELIUPKYJIALUEH Ta30B.

[IpurouHas - CiIy>KUT JUId I0JJa4u BO3/1yXa Ha pabouee MecTo.

BoITsKHAS - CITY>)KUT [UI yIaJ€HUs BPEIHBIX BEIIECTB U3 pabodel 30HBI.

[IpuTOouHO-BBITSKHAsE - NPUMEHSETCs, KOrja HyXEeH 0c0o00 HaJeKHbIH BO31yXOOOMEH.

Penmpkynsnus OCyIIECTBIIIETCS C IICNIbI0 SKOHOMHH TeIia. B cilydae TOCTYIUICHUS BPEIHBIX
BellecTB B pabouyto 30ny |, I1, 1l kaccoB onacHOCTH pelMpKYNISALMS HE TPUMEHSETCS.

M I TIpHTOMHO-SLITANHAY BENTHILALME ¢ PELMPKYIIURCH razoB.,
d L Ipuroanas BEHTRIAIMA.
4 '\, 6 ,

11

1. Bo3yx03a00pHUK; 2. BO3AYXOBO; 3. peryiupyromnias 3acionka; 4. guietp; 5. kanopudep
(s momorpesa); 6. BeHTWIATOp; 7. BO3AyXopacmpelenuTeaud B pabGoueil  30He; 8.
BO3ayx03a00pHuKkH; 9. ounctutens; 10.BeITsDKHAs TpyOa; 11 .mpou3BojacTBeHHOE momenieHue; 12-

BO3YyXOBOA PCUPKYIIAITUN

Cormacuo CH koimuecTBO BPCAHBIX BCUICCTB, MOCTYIIAIOIIHUX B pa6oqy}0 30HY, HC JOJIZKHO
IpeBbINIATH.

03 * Coe (C< 0,3 * i) (6.5)

KonnuecTtBo BpemHbIx BemiecTB, BblOpackiBaeMbix B OC He [ONHO MPEBBIIIATh HOPM,
YCTaHOBJICHHBIX CAaHATUACMCTAHIIUEH B 3aBUCUMOCTH OT BPETHOCTH BEIIECTBA.

OcHOBOI pacueTa BEHTWISIIITAOHHOW CHCTEMBI SBIISIETCS ONPECICHUE UX KOHCTPYKTHBHBIX
pa3MepoB, pacxoja BO3[yxa, CKOPOCTM yJajleHus BemlecTBa. lIpaBuiIbHOCTH  BbIOOpA
BEHTWISALIMOHHOM CHUCTEMBI ONPENENSETCSd pPacyeTOM THAPABIMYECKOrO COMNPOTUBJIEHUS IO
yaaasieMoOMYy BO3AYXY.

[ToTepu Hamopa B BEHTUJISILIMOHHBIX CUCTEMAX OMPEEIAI0TCS 3aBUCUMOCTBIO:

P=>RI+2Z, (6.6)

rae Ri - motepu gaBieHus 1Mo JAJIHHE | -TO yU4acTKa BEHTWIIAIIMOHHOMN cuctembl, [1a/m,
li - mHa 1 -ro yJactka,

Z; - IOTEPH JaBJICHHS Ha MECTHOM COIIPOTUBIICHUH.

[ToTepu naBieHus MO JUIMHE | -TO y4acTKa:

2 6.7
R, =§pV%d ( )



rae & - koa(GUIUEHT CONPOTUBIICHHS Y4acTKa (1o Tabiuiam),
p - TUIOTHOCTH Ta3a (Bo3ayxa),

V - cKOpOCTh ABM)KCHHUS HA JJAHHOM Y4acTKe,

Oos ~ IHAMETPy TPYOOITPOBOIA (IS KPYTJIOTO CEUCHHUS),

dos = 2ab/(a+b) (uist IPSIMOYTOJIBHOTO CEYCHHUS).

[Torepu naBieHMsI HA MECTHOM COITPOTHBIICHUH:

z _< pVZ (6.8)

rze & - K03 (PUIUEeHT MECTHOTO COPOTUBIICHUS (TabIuUIA).
BB160p BEHTHIIATOPOB OCYIIECTBIISICTCS HA OCHOBE KaTaJIOTrOB [0 MOHOTPAMMaM.

 Ha

T n=06 0,7 Tunosas MoHOIpaMMa Ans
60 0,75 BrIGOpa ueHTpobexnoro
50 10,78 BEHTH/IATOPA.
40, N FA/
30| | S

10,6

20 71=930 0/c
10 L, m'fa

07 12 3435
H - nanop Bo3nyxa. Ila,
L - pacxox Bo3nyxa, M3/,
n - KII[] BenTriIsiTOpA,
N - MortHOCTB, KBT,
N - 9UCJI0 00OPOTOB.
TpeOyemasi MOIITHOCTh HA BaJIy BEHTHUIJISITOPA!

_HL(273+1)

- (6.9)
® 10007273
rie H - mpou3BouTeNbHOCTh BEHTUIAIMOHHON CHCTEMBI, M° /C,
L - nonnoe naBnenue npu t = 20°C,
n - KII/] BenTHISATOpA.
Heo6xoarMast MOIIHOCTB 3JIEKTPOABUraTENs ISl BEHTHIIATOpA:
KN
N=—2= (6.10)
Mhe

rae K - kooddumument 3anaca [,1 -1,5],

Nnc - KITJI mepegaun ot 351eKTpoABUTATENS K BEHTUIIATOPY.

MecTHAasi BEeHTHJIALMA.

CayXuT Ans ylajaeHusl BpeIHBIX BEIIECTB HEIOCPEICTBEHHO M3 30H UX BBIIEICHUS (MecTax
NaiKy, CBapKH, JY)KEHUS, MEXaHWYECKOTO pachajeHus W T.[.) U TNPEmsITCTBYeT TaKUM oOpa3oM
pacnpocTpaHEeHHIO UX B paboueil 30He MPOU3BOACTBEHHBIX TOMEIIEHUH.

B 3aBHCHMOCTH OT Ha3HAYEHUSI MECTHAs! BEHTUIIALIUS MOXKET OBITh:

— BBITSDKHas (BBITSDKHBIE 30HTBHI, 30HBI; OOPTOBBIE, OOKOBBIE OTCOCHI, IIIAPHUPHO-
TEJIECKOMUYECKHE OTCOCHI; OTCOCHI, BCTPOCHHBIE B paboune MecTa U HHCTPYMEHTHI U T.11.);

— TpUTOYHAA (BO3AYILIHO-TEIUIOBBIE 3aBECHI, BO3AYIIHbIE TYILN).

B 3aBucMMOCTM OT B3aUMHOIO pACIOJIOKEHUsS HCTOYHHUKOB BPEIHBIX BBINCICHUN U
OTCaChIBAIOLINX YCTPOWCTB MECTHASI BEHTUIISILIASA MOXKET OBbITh:

—  OTKpBbITas

—  3aKpbITasl.

K OTKpBITOIl MECTHOM BEHTWIALIMHM OTHOCATCS YCTPONCTBA, B KOTOPBIX OTCACHIBAIOLIME
OTBepCTHUs (MaHeNIN) pacloNoKeHbl HA HEKOTOPOM PAaCCTOSTHUM OT HCTOYHHUKA BPEIHBIX BBIIACICHUM.



B MecTHON BEHTWJISIIMU 3aKPBITOrO TUIMA MCTOYHUKHU BPEAHBIX BBIJICICHUN PACHOJIOKEHBI
BHYTPH YKPBITHS, B KOTOPOM CO3Ia€TCs Pa3peKEHUE U 3a CUET ITOTO OTPAXKIACTCS PACTIPOCTPAHEHUE
BPE/IHBIX BEUIECTB B paboueii 30HE (BBITSHKHBIC BUTPUHHBIC OTCOCHI, KOKYXH, KAOUHBI U T.1I.).

BoITS;KHBIE 30HTHI.

BoITskHBIC 30HTBI NpEAHA3HAYEHBI JUJISl yIaJICHUSI BPEAHBIX BEIIECTB, PACIPOCTPAHSIIOLIUXCS
BBepX (T.€. Jierde BO37ayXa) Ha OOJBIION IJIOMAIH KaK B TOPU30HTAIBHOW, TaK U B BEPTHKAILHOMN
IUIOCKOCTH.

Pacxoj1 0TCachIBAIOIIEro BO3IyXa, M/c:

L=3600SV., (6.11)

rze S - IIoNIaab BXOAHOTO CeUeHMs 30HTa (M?),
V¢p - HEOOXOoaMMasi CKOpOCTh JUIS yIAJICHHsT BPEIHBIX BEINECTB B IUIOCKOCTH BCACHIBAHUS

30HTa (M/C):
A8V L/ %)y (6.12)
V., A e ( daKg)

riae VX - CKOpOCTh BO3/yXa B 30HE 00pa30BaHUs BPEIHBIX BEIIECTB,

X - PacCTOSHKE OT MCTOYHUKA BPEAHBIX BBIICICHHUH 10 BXOAHOIO CEYEHHUS 30HTa,
dyxs - SKBHUBAJICHTHBIH JHAMETP.

30HTBI PEKOMEH/IYETCS YCTaHABIUBATH M HAJl HCTOYHUKOM TETJIOBBIX U3JTYUICHHIA.
B 3aBHCHMOCTH OT KOHCTPYKIIMH 30HTHI OBIBAIOT PA3IMYHBIX THUIIOB:

a)
cXeMa 06mer0 O0TCOCa Haa HECKOJbKMMH MCTOYHHUKAMU
30HTHI YCTaHABJIMBAOT HaJ HArpC€TbIMW HMCTOYHUKaAMU 06pa3013aHI/1$1 Bp@I[HOCTefI, KOTOPBIC

CIOCOOCTBYIOT 00pa30BaHUIO TETIOBBIX.
Pacxo;1 0TCACHIBAONIETO BO3AyXa, M>/d ONPEIENACTCS U CITydast a) - B):
F3 - mutommane cevyeHus 30HTa;

L=LK-F%:H (6.13)
Fu - muromaas NCTOYHHKA TEIIA;

Lk - KOJIMYCCTBO BOSI[YX@., IMOATECKAEMOTI'O K 30HTy C KOHBCKTHBHOﬁ CTPYéﬁ:
L =223 )" 'Q%‘X% (6.14)

r7ie A - K9 PUIIMEHT, TPEICTaBIAIONINI CO00I OTHOIICHUE TETIa 32 CUYET KOHBEKITUHU K
o0I11emMy TeIuTy, BBIIEIIEMOMY UCTOUHUKOM:

AZQ%;)Z (6.15)

rae Qs - o01ee KOIUYSCTBO BBIICIIIEMOro Teria, Br;
X - paCCTOﬂHI/Ie OT HHU3a HarpeTOfI HOBerHOCTI/I J0 BXOJHOI'O CCUYCHUA 30HTA, M,



F) AJI1 30HTA, YAAIAKOMMWC BPCAHBIC BCHICCTBA OT HCCKOJIBKMX HWCTOYHUKOB OJIMHAKOBOM
MOINHOCTH, KOJIMYCCTBO BO3aAYyXa, IOATECKAEMOTI'O K KOHBEKTHBHOM CTpYyé€:

LK:22’3.2/%.Q%.X% (616)

1€ 1 - KOJINYECTBO UCTOYHUKOB BPEIHBIX BbIICICHUM.

bopToBbie 0TCOCHI.

[IpuMeHsIIOTCS IPEUMYILIECTBEHHO HaJl BAHHAMU C TOPSIYMMHU PacTBOpPaMH M BBIIEISIFOIIMMHU
BPEIHOCTSIMU TsDKellee BO3ayXa (rajJbBaHUYECKHE, TPABUIIbHBIC U T.J]. BAHHBI).

B 3aBucuMOCTH OT KOHCTPYKIIMU OOPTOBBIE OTCOCHI OBIBAIOT:

00HOCMOPOHHUE 60PMOGble: IPUMEHSIOTCS TP MIHpHHE BaHHBI D<0,7M
L

l \ 3epKao BaHHLI

b<0,7m

[0
Brinensromuecst mapel BCAchIBAIOTCS BMECTE C BO3JYXOM dYepe3 IIEeNIEBOE BCACHIBAIOIIECE
OTBEpCTHE.
08ycmopoHHue bopmogule: IPH MUpUHE BaHHbI B = 0,7 - 1M

i b=0,7+1m L :
ﬂ( | Y TTT T T W
|'\\I I/ \

I i b>2m
r/ aa RN

Z; - nomycTHMas BBICOTA TOJbEMa BPEIHBIX BBIJCICHHWN Haj BepXHEH KPOMKOH BaHHBI C
HarpeTblM pacTBOpOM, ompenensercs no Ttabmuue (nmpuHumaercs 40—160 MM u 3aBHCHT OT
TOKCHYHOCTH BPEIHBIX BEIIECTB), * IBYCTOPOHHHUE CO CIIYBKOI: MPH MIMPUHE BaHHBI D > 2M

Zop - pacCTOsSHHE OT IIOBEPXHOCTH HCIIAPEHHUSI pacTBOpa B BaHHE JIO HHU3a BBITSHKHOTO
otBepctus orcoca (100-200 mm), * onmpokHHYTHIE OOPTOBBIE OTCOCHI

IZO

l

—"_I.l/ \I

N [

VAN
Pacxon Bo3ztyxa B GOPTOBBIX OTCOCAX 3aBUCHT OT TOKCUYHOCTH BBIJCISIOMINXCS BPEJHOCTEMH,

pa3MepoB BaHH, YPOBHsI pacTBOpa, TEMIIEpaTypbl pacTBOpa U T.I.
Pacxon ynansemoro Bo3ayxa paBeH AJisl ABYCTOPOHHUX OTCOCOB:

L=K-%~~°</B~ t,—t, (6.17)

I'ne K - ko3¢ punment, paBubIit 600 - 11 OOBIYHBIX OTCOCOB,
450 - 11 OTIPOKUHYTHIX OTCOCOB;
Q - BennunHa, 3aBucsmas ot Zo/b, u Zo+Z1/b:

o= f [Z% 7o+ Z%j - BEIOMPAIOT 110 rpaduKam;

2.
1

F - moBepXHOCTh HarpeBa pacTBOpa BaHHBI, M
tp - TemMneparypa pactsopa, °C;

ty - TeMneparypa Bozayxa, °C.

boxoBrbIe 0TCOCHI.



[TpuMeHsIOTCSI, KOTAa IO THUIYy NPOW3BOJCTBA HENb3s NPUMEHSTh BBITSDKHOM IIKaQ WIIH
OTCACBHIBAIOLINE OTCOCHI 3aKPBHITOrO THMAa. B 3aBHCHMMOCTHM OT KOHCTPYKIMH OOKOBBIE OTCOCHI
OBIBAIOT:

1) BepXHHE OHOCTOPOHHHE

2) yrioBbIe

3) HIDKHHE OTHOCTOPOHHHUE

4) KOMOMHUPOBAaHHBIE

= =

b
B

1) BepXHUIi OTHOCTOPOHHHI 2) yriuoBou

4) KOMGHHUPOBAHHELHR.

Fa

/
A /%/Z ,;
ke 7

3) HIDKHHI OJHOCTOPOHHUI

Pacxoz[ YAQAIIACMOI0 BO34yXa ONIPCACIISACTCA:
L=C- (3,975 ~187-10 " t)- Q- (H + B)5 [M3/4],

I'ne t - emneparypa noBepXHOCTH UCTOYHHKA, °C;
Q - KOJIMYECTBO TEMJIOBBIAETICHUN OT HCTOUHUKA, BT;
H - paccTosiHue OT BEpXHEH IIJIOCKOCTH MCTOYHHUKA JI0 LEHTPA BCACBHIBAIOLIEH ITOBEPXHOCTH,

B - mypuHa HCTOYHMKA, M;

C - k03pOQUIMEHT, YYUTHIBAIOUIMM KOHCTPYKIMIO OTCOCA M B3aUMHOE PpaCIOJIOKEHUE
MCTOYHHMKA BPEHBIX BEIIECTB (MM TEIUIA) U IIOCKOCTH BeackiBanus [260 - 345].

Orcocsl, BCTPOCHHBIE B pado4ne MecTa.

[Ipu maiike, cBapKe U JIp. TEXHOJOTUYECKHUX MPOLEccaxX MPUMEHSIOTCS YKa3aHHbIE OTCOCHI.

Pa3nnyaror 0TCOCHI C IPUEMHBIMU OTBEPCTUSAMMU:

1) ¢ BepTUKAIBHO PACIIONI0KEHHOM 0TCAChIBAOIICH TTOBEPXHOCTHIO;

2) pacroJoXeHHbIE B TUIOCKOCTHU CTOJIa;

3) pacrooKeHHbIE HaJl CTOJIOM.

’ [
) .
¥ - cxopoffrs oTcaceBauus BosAYXA / ¥
2)




3)
X - PacCTOSIHUE OT MeCTa FalKy 10 MaHEIH.
[IpuemHble OTBEpCTUSI OTCACHIBAIOIIMX INAHEJIEH MOTYT OBITh BBIIOJHEHBI MPSIMOYIOJbHOU
(GOpMBI C OCTPBIMU KPOMKAMH UM KPYTJIBIMU.
O0BeM 0TCaChIBAIOLIETO BO3yXa I IPSIMOYTOJIBHBIX OTBEPCTUN C OCTPHIMU KPOMKAMH:

L= [s +7,7-E*. X%) V. M,

I'me S - momaap BCachIBAIOMIETO OTBEPCTHS, M

E - yinna Gonbiiiel CTOPOHBI MPSMOYTOJILHOTO BCACBHIBAIOIIETO OTBEPCTHS, M;

X - paccTosHUE OT IUIOCKOCTH BCACHIBAIOIIETO OTBEPCTHS JIO PACCMATPUBAEMOW 30HBI
MMalKH, M;

Vx> 0,5M/c - oceBasi CKOPOCTb B 30HE TTANKH.

MeHbIasi CTOpOHA BCACHIBAIOIIETO OTBEPCTHUS ONPEICIISAETCS U3 3aBUCUMOCTH:

%:0,24-%)’36

dopmyra cripaBeIvBa Ui COOTHOIICHUH % =0,01K1.

2.
’

JUIIst KpyTIIOro OTBEPCTHS PACXO OTCACHIBAIOLIETO BO3/IyXa:

L = %,(d2+9’1.d°’6. X%j AV [M3/a], Trie

d- AUaMETP BCACBIBAIOIICTO OTBEPCTUA, M.
O0beM OTCACBhIBAIOMICTO BO3AYyXa JJIs1 CXCMBbI 3) ONpCHALCIACTCA:

(+n?)
L=6800.7\/ - X Th /,me

h - ypoBeHb IIeHTpa BCachIBAIOIIETO OTBEPCTHS HAJl TOBEPXHOCTHIO CTOJIA, M;

X - PaccTOSIHHME OT 3a/JlaHHOM TOYKH HA TMOBEPXHOCTH CTOJIa IO MPOEKIWH Ha Hee IEHTpa
BCAaCBHIBAIOIIETO OTBEPCTHUS, M.

OTtcochl, BCTPOEHHBbIE B MHCTPYMEHT (MasIbHUK).

MoryT ObITb:

* KOJIBIIEBOM
d

/l—_\"l—_ = TIpOBOI4
-1 = I RO oy

* Haj paboueii IOBEPXHOCTRIY (WITH BEPXHHM)

i |

2

—

1 - BcachIBarolIiee OTBEPCTHE TPYOBI;

2 - TASIFOIIMH CTEPIKEHb.

KonbueBoit orcoc ¢ MOMOIIBIO TOJOH TPYOKM M THUOKOro IIIaHra COEOUHSIOT C
MarucTpajJbHBIM BO3IyXOBOJOM nuameTpom 70 - 76Mm.

KonuyectBo ymansemMoro Bo3ayxa mpu auamerpe masuibHoro crepks d < 3,0 MM mpu
KOJIBIIEBOM OTcoce paBHO 1,5 Me/a; MpU JUAMETPE CTEPXKHSA 0 O MM - KOJHMYECTBO YAQIIEMOTO
BO3/IyXa paBHO 6 M%/u.

ITpu BepXHEM OTCOCE MPH JUAMETPE TAsIOIEro CTEPXKHS 10 6 MM: 3 M>/4.

OTcochl BATPUHHOTO THTIA.



[IpencraBnsioT co0oif HU3KKME BBITSDKHBIE INKA(bl C OCTEKJICHHOM BEpPXHEH KPBILIIKOM.
[IpumensroTcss mpu Tmaike, JTy)KEHUH, paboTe ¢ SOOKCUTHBIMH CMOJIaMHU; OMEpAMH C 0CO00
BPEIHBIMH BEILIECTBAMHU.

=]

— |1 +

— "

BeiTshkHble  mIKadbl MNPUMEHSIOTCS TMPU TEPMHUYECKONM U TadbBaHUYECKOH 00paboTKe
METAaJUIOB, OKPACKe, pa3BecKe U pac(hacoBKe CHITYUYUX MATCPUAIIOB.

Pa3znuyaroT BRITSOKHBIC TTKA(BL:

1) ¢ BepXHUM OTCOCOM

2) ¢ HIDKHUM OTCOCOM

3) KOMOHMHMPOBAHHBIMH 151 TAOOPATOPHIA.

1) 1 2) t/ 3
=

—
e
—

[ TRKETING
\ BEMECTRA

V4
®opmysa pacxoma: L =3600-S-\/ , [mu].

1. CxopocTh ynaneHus BpeJHBIX BEILECTB U3 MECT MX 00pa3oBaHMs Vx YCTaHABIMBAETCS
OTpacieBbIMU TPEOOBAHUSMH TEXHHKH OE30MACHOCTH WJIM CAHSMUAEMCTAHLUSAMH U TMPUHUMAETCS
paBHOM:

-pu paboTe CO CBHHIIOBO-OJIOBSHBIM IPHIIOEM IS yIaleHHs a’po3oieir Pb, kanudonn,
crupTa

Vx=0,7K 0,8 m/C;

-1pHu paboTe ¢ 500KCUTHBIMU CMOJIAMHU:

a) xonogubiMu Vx = 1 M/C;

b) narpeteivu Vx = 1,5 m/C;

C) HarpeThIMU € TBEPbIMH BKItOUeHUsIMU Vx = 0,3 Mm/C;

-1pH yajeHuu napos 6ensuna Vx = 0,5 m/C;

2. Ilpu BBINOJHEHWH TEXHOJIOTMYECKHX IIPOIIECCOB MECTHAs BEHTWISALHS JOJDKHA OBITh
cOJIOKMpPOBAaHA TEXHOJIOTHYECKUM 000pYyJOBaHNEM (BKJIIOUEHUE BEHTUIISIMHU 3a 15 MUHYT 10 Hayana
paboThI U BRIKJIIOUEHUE Yepe3 15 MUHYT 10 KOHIA).

Bo3ayuminblie 1 BO3AyIIHO-TENJIOBbIE 3aBeChl (IPUTOYHAS BEHTHISLMA).

[IpenycMaTpuBarOTCSl y OTKPBIBAIOIIAXCS TEXHOJOTUYECKHX BOPOT, Y JBEPEH, KOTOpHIE
OTKPBIBAIOTCSL HE MEHee 5 pa3 3a cMeHy i 6onee, ueM Ha 40 MUHYT.

Bo3aymiHble W BO3AYIITHO-TETUIOBBIE 3aBECHI Ha BPEMs OTKPBITHS BOPOT, TEXHOJIOTHYECKHX
IPOEMOB JOJKHBI 00€CIeUuTh TEMIIEpaTypy BO3AyXa Ha padoyMX MECTax MpH JIerKux padorax - +14
°C, pu cpeaHelt TspkecTH - +12 °C, mpu TsoKensIX pabotax - Temmepatypy +8 °C.

ABapuiiHasi BEeHTHJISILHSA.

[IpenycmaTpuBaeTcss B TeX NPOM3BOJICTBEHHBIX ITOMEIICHHSX, TJI€ BO3MOXKEH BEIOpPOC
BpPEIHBIX BEIIECTB B OONBIIMX KoJMuecTBax. JlOJDKHA OBITH TOJBKO BBITSXKHOW, BKIJIIOYATHCS
aBToMaThyecku. JlaTyuku aBapuiiHOM BEHTHJIALUUHU HacTpanBaroTCs Ha Cpu. BBITSXKHBIE TpyOBI HE
JIOJDKHBI  pacrosiaraTbcss B MECTax BO3MOKHOTO CKOIUICHHUS JIIOAEW MM BOJIM3M BCACBHIBAIOIIUX
YCTPOMCTB BEHTHJISILIMOHHBIX cucTeM. KpaTHOCTh BO3ayx0oOMeHa J10JKHA ObITh HE MeHee 8 pa3 B
Yac, HO YCTaHABJIMBACTCS CAHCITY)KOaMH B 3aBUCHMOCTH OT BpeaHocTu BemectBa (Hg- 60-100 pa3).

Konauuunonepsl.

B mnpubopocTtpoeHnr MIMPOKOE MPUMEHEHHE HMMEIOT KOHAWIMOHEPHl - ammapartbl Ui
aBTOMaTH4YeCKOM 00pabOTKM BO3ayXa, TMojaaBaeMoro B momemeHue. OHU  00ecreunBarOT




ONTUMAJbHBIE TapaMeTpbl MHUKPOKJIMMAaTa W YHUCTOTY BO3JyXa B TMOMEIIEHUM HE3aBUCUMO OT
BHEIIHUX YCIIOBHIA.
MecrHbie:
BO3TYX U3 OMELIIEHHN

BO3

a us
H§E;y—>ﬁa i:
HBRIH
3%
TeILIOHOCHTEIb

1 — xopmyc, 2 - QUIBTp OYUCTKU BO3Ayxa, 3 — Kamopudep, 4 — KaruieyliaBIuBaTelb, 5 -
YBII&YKHUTEJIbHASI Kamepa (JUIs1 TOBBIIIEHUS BIAYKHOCTH), 6 - DIIEKTPOABUraTeIh BEHTUIIATOPA.

OcHoOBBI pacueTa BO31yX000MeHA.

Pacuer Bo3ayx00oOMEHa MPOHM3BOIUTCS B 3aBHCUMOCTH OT KOJHMYECTBA Pa0OTAIOIIUX, OT
HAIMYUS B BO3AyXe pabodeil 30HBI BPEIHBIX MApPOB, Ta30B, MMBUIH, U30BITKOB BIIArOCOJCPKAHUS U
U30BITKOB SIBHOTO TEILIA.

B 3aBucumoctH OT KoiMYecTBa pabOTAOMIMX KOJMYECTBO BO3JyXa OMpPEIeIsieTCs
3aBUCUMOCTBIO:

L.=n-L, [M34], THe

7 - KOJIMYECTBO PabOTAIOIINX;

L - pacxon BO3yxa Ha OIHOTO PaOOTAIOILIETO.

B cootBercTBumM ¢ canutapHeiMu HOpMamu CH 245 - 71 pacxom Bo3ayxa Ha OJHOTO
paboTaroniero MoxeT ObITh:

- ipu V < 20Mm° Ha. oxHOTO padotaromero L = 30 m/4, rae V -06beM OMeIIeHus;

-mpu V =20 - 40M° L = 20 m%/u;

- npu V > 40M° ¥ Hpu OTCYTCTBUHM BBIIENICHMN BPEJHBIX BEIIECTB BO3AyX paboueil 30HEI
JIOIYCKAETCs] €CTECTBEHHAs! BEHTUJIALMS, €CIIM HE MPEIbIBISIOTCS JONOJHUTEIbHbIE TPeOOBAHUS K
BO3/yXY B POU3BOJICTBEHHOM Tporiecce. [Ipr OTCyTCTBHM OKOH M OTKPBIBAIOIIUXCS cTBOPOK L > 60
M%/4 Ha OJTHOTO YesIOBeKa.

[Tpu BeIIENEHUN B BO3AyX paboueil 30HBI M30BITKOB BIIArd Pacxoj BO3AyXa OIpPEIeNsIeTcs
3aBUCUMOCTBIO:

= G«J 5 [M3/I‘I] , TAC
Le /(Kz— K.)10°

Ggy - M30BITOK BJIATH, MTOCTYTAIOIICH B IOMEIICHUE, KT/4;

K2 - konn4ecTBO Biaru, yaaasieMoe BO3IyXOM IOMEIIEHUS;

K1 - konmmyecTBoO Biaru, MocTynaeMoe B BO3/1yX B TOMEIIEHUU.

[Ipu BbIENEeHUU B BO31yX pabodel 30HbI BPEIHBIX BEIIECTB Pacxo]i BO3/AyXa OINpeesieTcs
3aBHCHUMOCTBIO:

L. -PG. > D]

(C.-c)10

I'me ¥ = 1,2 - 2 - koahdUIMeHT HEPaBHOMEPHOCTH PACTIPE/ICICHUST BPEIHBIX BEIIECTB B
BO3/yXe paboyeil 30HbI;

C2 - KOHIIEHTpalusi BPEIHBIX BELIECTB B BO3JyXe, YAAII€MOM M3 IPOU3BOJICTBEHHOTO
nomermerns [Mr/m3]; C2 > Crg ;

C1 - KOHIIGHTpAITUS BPEIHBIX BEIIECTB B BO3AyXE, MOCTYMAIONIEM B padbouyio 30Hy; C1 < 0,3 *
Cn/:[K ,

Gss - KOTMYECTBO BPEIHBIX BEIIECTB, TIOCTYMAIOIINX B pabodyro 30HY [Kr/4].

Ecnu B Bo3nyxe paboueld 30HBI HAXOIATCS BELIECTBAa OJHOHAIPABICHHOTO NEHCTBUA, TO
CyMMapHbIi (0OmIuii) pacxoa BO3IyXa pPaBeH CyMMeE pPacXOJO0B BO3AyXa IS yAaJeHUs KaKIOTO
BELIECTBA B OT/AEIBHOCTH.

[Ipn Hanuuuum B BoO3AyXxe pabouell 30HBI M30BITKOB SIBHOTO TEIUIA PAcXol BO3AyXa
OIPEAEIAETCS 3aBUCUMOCTBIO!

3600Q,,
L p-C-t-t)

Qusr - M3OBITOK SIBHOTO Terwia. JIJis TEIIoro mepuo/ia rojaa

, [M*H] , rae



Q =20+ QW -Q > rae

>Q - cyMMapHOE TeIUI0 OT TEXHOJIOIMYECKOro 000PYI0BaHUS;

Qcp - TEII0 OT CONHEYHOM pafuanuu (s TEIoro nepuojia roja); 1 X0JI0JHOro mepuoaa
roga Qcp=0, Torna Qcp = XQ — Qn ;

Qn - TeMIOBBIE MTOTEPH;

p - IIOTHOCTb BO3/yXa, KI/M>; JUIs HOPMAIbHBIX ycnoBuii mpu t = 20°C p =1,205 kr/m;

C - TermnoeMKoCTh BO3/1yXa;

t2 - t1 - pazHOCTB TEMIIEpATYp YHAAISAIOLIETO U IMOCTYNAOIIEr0 BO3AYXa;

K = Ls/V - koo dunmeHT KpaTKOCTH BO31yX000MeHa;

V - 00beM poU3BOACTBEHHOTO TOMEIICHHUS.

KpaTtHocTh BO31yX000MEHa yCTaHABIMBAETCS B 3aBUCUMOCTH OT BPEIHOCTU BELIECTBA.

K=10-15 - mj1st MHOTHX BEILECTB;

KHg > 60

OuncTKa BeHTHJISSHIMOHHOT0 BO3/1yXa.

MHorue TEeXHOJIOTHYECKHE MPOLECChl B MPUOOPOCTPOCHUM MPEIBSIBISIOT IOBBIIICHHBIE
TpebOBaHUs K BO3JyXY, IOCTYyMAIOIEMy B padouyio 30HY M BbIOpacsiBaecMoMmy B atmocdepy. T.o.
OUHMCTKA -HEOThEMIIEMasi YacTh TEXHOJIOTHYECKOT o Iporecca (CM. CX. BEHTHIISILIUN).

JInisi OYMCTKH BO37yXa OT BPEAHBIX T'a30B MPUMEHSIOTCS CIEAyoNnme (PU3HKO-XUMHUYECKHIE
METO/IBI:

1) mpombIBKa Ta30B pacTBOPAMH PEArcHTOB, CBS3BIBAIOIIMX IPUMECH XHMHYCCKH
(xumm4aeckas abcopoarus);

2) TPOMBIBKA Ta30B pACTBOPUTEISIMU - IMOMJIONMICHHWE BPEAHBIX BEHICCTB ((U3UUecKast
abcopOIus);

3) morJoleHHe ra30B TBEPABIMU BeleCTBaMH (COPOCHTaMM) -aICOPLIUS;

4) puzrueckoe pasesicHre Ta30B - KOHACH AU KOMIIOHEHTOB;

5) TepMUYECKHIT METOJT OYUCTKH (TIPSMOE MIIH KaTATUTUUECKOE CKUTAHNUE).

Jns  O4MCTKHM  BO3JIyXa OT HbUIM  HNPUMEHSIOTCA  MbUIEOCAJUTEIbHBIE  KaMepbl
(TpaBUTAIIMOHHBIN THIT THUICYTABUTENEH); IMKIOHBI (MHEPIHMOHHBIM THUI TBUICYJIaBINBATENCH);
pykaBHble (UIBTPHI (TKaHEBBIA THIl IbLICYJIABIMBATENCH); dMEKTPOGMIBTPI (AIEKTPUUECKUI THI

nblIeyIaBIUBaTeNeH ).
CxeMa nsuUIeocalMTeNkHoH KaMephl:
SHCTBIH
BORAYX

TPA3HBIR
BO3OYX

Ckopoctb asmxenus - 0,2 M/c; yranseT gacTuisl 10 20 MKM; KJTacc OYUCTKH - V.

LIuKI0HBI:
YHCTEIH BO3AYX
-
3IarpA3IHEeHHBLH q
BO3AYX

OBIAR
Knacc ounctku -l1-V; ynmanser wactuubl pasmepom (2- 20) mxm; KIIJT = 95%. Ilpm
MIPUMEHEHUN MOKPO# ouucTKH 3(pPekTuBHOCTH moBbImaetcs (1o |l kiracca ouncTkn).
PykaBHbIe pUIBTPHI (KaK B IbLIECOCE):



: f\. YHCTHIHA BO3AYX

+—— TPA3HBIA BOZMYX

HNounszauus Bo3ayxa.

D70 mporecc NPeBpaICHUs] HEUTPATLHBIX YaCTHUI] B 3aPsDKCHHBIC YaCTHIIB.

Nonwuzamus MoxeT ObITh:

* ecTeCTBEHHas

* TeXHOJIOTUYecKas

* UCKYCCTBEHHasl.

EcTtecTBeHHas - MPOXOAUT MOBCEMECTHO U MOCTOSHHO BO BPEMEHH 3a CUeT BO3ICHCTBUS Ha
BO3IYIIHYIO Cpey KOCMHUYECKHUX W3IYYCHHA M YaCTHI], BBIOPACHIBACMBIX pPaTUOAKTHBHBIMU
BEIIECTBAMH IIPH PacIae.

TexHonoruyeckass - MNPOUCXOMUT TOJ BO3JEHCTBMEM Ha BO3AyX pabodeil 30HBI
paZMOaKTHBHOTO, PEHTTEHOBCKOTO,  YIbTPa(UOIETOBOTO  HM3JIyYEHHH, TpPH TEPMOIMHCCHUH,
dororddekre. Umeer MecTo B MAITMHHBIX 3a1ax OBM, B moMeneHusIX it TUCILIEEB,

AJIEKTPOYCTAaHOBOK, BO3JIC AJIEKTPOBBIPSIMUTEICH, BBICOKOBOJIBTHBIX JTHHSIX
aJeKTponepeaay, Ipu KOHIUIIMOHUPOBAHUN BO3yXa U JIp.

HckyccTBEHHAS - OCYMIECTBISIETCS CICIHMATLHBIMEA YCTPOUCTBAMU - HOHU3ATOPAMH, KOTOPHIE
o0ecreunBarOT B OTPAaHHMYEHHOM OO0BEME BO3JAYIIHON Cpelbl 3a/laHHyI0 KOHIICHTPAIUI0 HOHOB
HE00XO0UMOM MOJIIPHOCTH.

Honbl XxapakTepu3yrTCs MOABMKHOCTHIO U 3aPSIIOM.

B 3aBucMMOCTH OT TOABM)XHOCTH HWOHBI Pa3jMYaIOT: JIETKUE, TskKelble, JIOHKeBeHa W
CBEPXTSDKEIbIE.

[Iponecc 06pa3oBaHMsl HOHOB COMPOBOKIAAETCS OJJHOBPEMEHHO U MIX HCUYE3HOBEHUEM.

B 3aBucuMocTH OT COOTHOILIEHUS HWOHM3AIMM W JICMOHHW3AIMM  YCTaHABIMBACTCS
onpeenénHas CTeIeHb HOHN30BaHHOCTH Bo3ayxa. B coorBerctBum ¢ TOCT 12.0.003 - 74 CCBT kak
M30BITOK, TaK M HEJAOCTATOK KakK TMOJOXKUTENbHBIX, TaK M OTPUIATENLHBIX HOHOB OTHOCHUTCS K
BPE/IHBIM IPOW3BOICTBEHHBIM (PaKTOpaMm.

CTeHeHB MOHHM30BAHHOCTH BO3/yXa - ONPEAETSETCS KOMMYECTBOM HOHOB 00EUX MONISPHOCTEN
B OJTHOM CM° BO3/yXa M MOKa3aTeleM MOoISpHOCTH:,

,71717/
I +IT

rae IT7, IT - konuuectBo "'+" 1 "-" HOHOB.
KonuyectBo noHoB B paboueit 30ne Hopmupyercst CH 2152 - 80.
YcTaHaBIMBaeTCs HOPMUPOBAHHOE YUCIIO HOHOB!

moKa3areib KOJIMYECTBO HOHOB B 1 cM° BO3/yXa [MoKa3areib
I T
MHUHHUMAaJIbHO- 400 600 .0,2
OIITUMAJbHEIE 1500-3000 3000-5000 -0.5-0
MaKCUMAaJIbHO- 50000 50000 -0,05-0,05

JJis HopManu3auy HOHHOTO COCTaBa BO3/lyXa MPUMEHSIETCS:

* MPUTOYHO-BBITSHKHASI BEHTUJISIINS;

* ynaneHue pabodnx MeCT U3 30H 00pa30BaHUs HOHOB;

* aBTOMATHYECKOE PEryJIupoOBaHUE HOHHOTO COCTaBa;

* rpynmoBble WIM WHIWBHAyanbHbIe WoHU3aTophl. Cormacmo OCT 11.296.019 - 76
KOMIIEHCALIUSI MIOHHOM

HEJ0CTaTOYHOCTH OCYIIECTBIISIETCS NICKYCCTBEHHON MOHM3AlUeN 3a CUeT

MIPUMEHECHHS adPOUOHU3ATOPOB:



Cxema HCKYCCTBEHHOTO HOHU3ATOpa:

1 - Bo3myxopacmpenenurens; 2 - BO3AYXOBO; 3 - YIPABIAIOUUN 3JIEKTpoa; 4 - U30IATOD;
S - KOPOHUPYIOIIHMA TEKTPOS.

[Mutaercst oT BbIcCOKOBOJIbTHOTO McTouHMKa: 5000 B u Bbime |- mpu coBmemeHuu B OJHY
CUCTEMY JIBYX YHUIIOJSIPHBIX a3pPOMOHHM3ATOPOB  oOpasyercssi  OUIOJNSPHBIA  peryaupyembli
a>POUMOHM3ATOP, KOTOPBIM 00ecreunBacT HOPMHUPOBAHHBIN YpPOBEHb HOHHM3aIMU. IS M3MepeHus
HMOHOB NMPUMEHSIOTCA cueTdyrku asporoHoB tuna CAU - TT'Y unu ACH.

WcnbiTanus v HalaJKy CUCTEM BEHTHJISALIMM M KOHAUIIMOHHUPOBAHUS BO3yXa OCYIIECTBISET
npu uX MOpUEMKEe W B Ipolecce 3Kcrulyarauud. llpu mnpuemMke HUCHBITAaHHUE MPOBOIAT IMOCIE
OKOHYaHUSI CTPOUTEIHLHO-MOHTAKHBIX pabOT 0 yCTAaHOBKH TEXHOJOTHYECKOTO O0OPYAOBAaHUS WIH
IIPU €r0 YaCTUYHOM 3arpy3Ke.

B cooTBeTCTBHH C IPOEKTOM NPOBEPSIOT:

MIPOU3BOJIUTENILHOCTh U TIOJHOE JaBIIEHHUE BEHTUIISATOpPA; OOBEMHBIN pacxoa BO3yXa,
IPOXOJAIIEr0 4Yepe3  OTAEIbHbIE BO3JYXONPHUEMHbIE M  BO3IYXOBBIIYCKHBIE YCTpPOMCTBa,
TEIUIONPOU3BOIUTEILHOCTh KAIOPU(EPHBIX YCTAHOBOK, PEXHUM pabOThl HACOCOB OPOCUTEIHHBIX
KaMmep; mapaMeTpbl BO34yXa, HOCTYNAIOUIET0 B IOMEIICHHUE.

s oueHku 3(G(HEKTUBHOCTH BEHTUJISIIUU B MPOIECCE AKCIUTyaTalUd CHUCTEMBI IMPOBOMST
TEXHUUYECKOE U CAHUTAPHO-TUTMEHUUECKOE UCTIBITAHUE YCTAHOBKH.

IIpu TeXxHMYECKOM MCIBITAHUM BEHTH/ISIHMOHHON YCTAHOBKHU ONpe/ieIsier:

a) MPOM3BOAUTENBLHOCTh M TIOJHOE JIaBJICHHE BEHTWIISTOPA, a TaKKE YacTOTy BpallleHUs
KOJIeca BEHTUJISITOPA U POTOPA IEKTPOABUTATENS;

0) pacxonapl yJalIgeMOro M II0JJaBa€MOro BO3AyXa, CKOPOCTH JABM)KEHHS BO3JyXa B
BEHTWIAILIMOHHBIX KaHallaX, BBIIYCKAa €ro M3 MPUTOYHBIX HACaJOK W OTBEPCTU, BCAChIBaHUS B
CEUEHHUAX BBITSKHBIX OTBEPCTUH, a TaKXkKe paclpeiesieHue, pacxoja BO3AyXa IO OTIEIbHBIM
y4acTKaM BEHTWJIALIMOHHOM CETH;

B) TeMmMIeparypy IpPUTOYHOIO U  YAAJNAEMOro  BO3AyXa,  CONPOTUBIEHHE U
TEIUIONPOUIBOAUTEIHHOCT KaTOPU(EPOB;

I') IPOITYCKHYIO CIIOCOOHOCTD U CONPOTUBIICHUE MbLICYJIABINBATENEH U (UIBTPOB;

1) OXJIQXKIAOIIYI0 MOIITHOCTH BO3AYXOOXJIQAUTENCH U XOIOIUIbHBIX YCTAHOBOK;

€) XapakTep paboThl OPOCHTENBHBIX KaMep (pacxol M TeMIepaTypy BOJIbI, KOJIMYECTBO
MCHapSIOLIENCs U KOHJIEHCUPYIOIIEICS BIary);

) HaJM4ydMe TIOJICOCOB WJIM YTE€YeK BO3AyXa IO OTIEIbHBIM DJJIEMEHTaM CHCTEMBI
(BO31yX0BOIbI, (praHIIBl, KaMephl, GUIBTPHI U KOHAUIIMOHEPHI).

Ilpy caHUTAPHO-TMTHEHUYECKOM HCNBITAHUUM BEHTHWJISIHHOHHBIX CHCTEM ONpeaAessiioT
obecreunBaeT 1M BEHTUIISIMOHHAS CUCTEMA!

a) 3a/JlaHHBIC 3HAUEHHUSI TEMIIepaTypbl, OTHOCUTEIbHOW BIAXHOCTH U CKOPOCTU JBUKEHUS
BO3J/IyXa Kak B paboueil 30He MOMEIIEHUs, TaK U Ha pabovrX MeCcTax;

0) TpebyeMyr0 YHCTOTY BO3/AyXa KaKk B OTHOIICHUU COACPAHHS MBLUIH, TaK U ra3oB, MapoB
BpEIHBIX BEIIECTB U BIIAry;

B) HEOOXOAUMYIO YUCTOTY, TEMIIEpaTypy M OTHOCUTEIbHYIO BIIQ)KHOCTh IOCTYIAIOIIETO B
MOMEILEHUE BO3/1yXa;

I) 3aJaHHbIE 3HAUEHUS TEMIEPATYpPbl, OTHOCUTEIBHOW BIAXKHOCTH U JIOMYCTUMOMU
3aMbUIEHHOCTH U 3ara30BaHHOCTH BO3/AYyXa yAajseMOro U3 MoMeIieHus B atMmocdepy.

O PeKTUBHOCTD CAHUTAPHO-TUTHCHUUECKON BEHTHIISAIIMU CIIEYeT OMPEACISATh B TEIIOE U B
XOJIOJIHOE BpEMEHa rojia, Tak Kak OHa 3aBUCUT OT HapY>KHBIX METEOPOJIOTUYECKUX YCIOBUH.

B nanHoii paboTe caHUTapHO-TUTUECHHYECKHUE UCTIBITAHUS HE TPEIYCMOTPEHBI.

Anmaparypa 1l TEXHH4eCKOro KOHTPOJIsi 32 pa00oToii BEHTWISIIUOHHBIX CHCTEM

Cornmacuo I'OCT 12.3.018-79 "Cucrembl BEHTHJISLMOHHBIE. MeETOAbI a3pOJMHAMUYECKUX
WCTIBITAaHUIR" JUTsI U3MEPEHUS TABJICHU U CKOPOCTEH JBMIKEHHUS BO3/yXa B BO3/IyXOBOJaX (KaHaJax)



JIOJDKHBI OBITH BBIOpAHBI YYaCTKH C PACIONIOKEHHMEM MEPHBIX CEUCHHH Ha PacCTOSHUSAX HE MEHee
IeCTH TUApaBiIndeckux auamerpoB (Dnh , M) 3a MECTOM BO3MYIIEHHS TMOTOKA (OTBOJBI, IIMOCPHI,
nuadparMel U T.11.) 1 HE MEHee ABYX THIPABINYECKUX TUAMETPOB MEPE] HUM.

[Ipu orcyTcTBUM NPSAMOJIMHEHHBIX YYACTKOB HEOOXOIUMOMN JITMHBI JOIYCKAETCsl pacroiaraTh
MEpHOE CEYeHHE B MeECTe, AEJAIIEeM BBIOpAaHHBIA IS M3MEPEHHsS Y4acTOK B oTHomeHuH 3:1 B
HAIPaBJICHUU JIBIKEHUS Bo3ayxa. [ uapaBnuueckuil JuaMeTp ornpeneisercs no popmyine

ph=4F

I1

rae  F- mnomane, M?, I1 — nepuMeTp cedeHus, M.

JlomyckaeTcsi pa3MeniaTb MEpPHOE CEUEHHE HEMOCPEJACTBEHHO B MECTE€ BHE3aIHOTO
pacliupeHHs] WM CyXeHus mnortoka. Ero pasmep B 3TOM ciyyae MPUHUMAIOT COOTBETCTBYIOILIHMM
HauMEHbBIIIEMY pa3Mepy KaHama.

Koopaunatsel TOYEK H3MEPEHMI MHABICHUMM M CKOPOCTEM, a TaKke KOJUYECTBO TOYEK
onpezaensaoTcs GopmMoil U pazMepaMu MepHOro cedeHusl mo puc.l. MakcumallbHOE OTKIIOHEHHE
KOOPJAWHAT TOYEK U3MEPEHHI OT yKa3aHHBIX Ha YepTeke He JODKHO mpeBbimaTh +10%.

HE - 3NMEPHME neoE

Puc.1 KoopauHaTsl Touek M3MEpEHU JaBICHUI U CKOPOCTEH B BO31yXOBOIaX
mumHApraeckoro cedenus npu 100< D >300 mm

KonuuecTBo n3MepeHuii B KaXKI0# TOUYKE JJOIDKHO OBITh HE MEHEE TpeX.

[Ipu ucronp30BaHMKM AaHEMOMETPOB BpeMsl U3MEPEHHUS B KaKJIOW TOUYKE JIOKHO OBITh HE
menee 10 c.

Jnis a3poJMHAMUYECKUX MCIIBITAHUI BEHTWIALIMOHHBIX CHCTEM IPHMEHSETCS Cielyromas
ammaparypa:

a) KOMOMHHMPOBAHHBIA NPUEMHUK MAABICHHUS - IS HU3MEPEHUs IWHAMMYECKUX JIaBICHUMN
MIOTOKA MPH CKOPOCTSIX JBHKEHHS BO3/yXa 0ojee 5 M/c M CTaTH4eCKUX JTaBICHUH B YCTaHOBHBIIUXCS
MoTOKax (puc.2);

-I '
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KoMOuHMpoBaHHBIN TPUEMHUK J1aBieHUs (MHeBMoMeTpudeckas Tpyoka [luro-ITpanaris)

0) muddepennmansabie MaHoMeTphl kiacca TouHoctd ot 0,5 mo 1,0 mo 'OCT 11161-71,
['OCT 18140-77 u tsaromepst o [OCT 2648-78 - mist peructpanuu nepenaios JaBICHUH;

B) aHemoMmeTpsl o I'OCT 6376-74 u TepMOoaHeMOMETpPbI - Ui U3MEPEHUs CKOPOCTEH
BO3/lyXa HE MEHee S M/C;

r) 6apoMeTpsl Kjacca TOYHOCTH He Huxke 1,0 - 1 u3MepeHus AaBiIeHUS B OKpYXKarolein
cpene;

1) pTyTHBIE TepMOMETpHI Kiacca TouHocTd He Hike 1,0 mo 'OCT 13646-68 u Tepmomnaps! -
JUTSE U3MEPEHUS TEMITEPaTyphl BO3IyXa;

e) mcuxpomMeTpbl kiacca TtouHoctd He Himke 1,0 mo I'OCT 112-78 - nmns um3MepeHwms
BJIAKHOCTH BO3]lyXa.

Tpyoxka IIuto-IlpaHaTas cocTOMT U3 JBYX TPYOOK, BCTAaBICHHBIX OJHA B JAPYIYIO:
BHYTPEHHSIS - COEIMHEHA C MOJYIIapOBOIl TOJOBKOM, UMEIOIIIEH OTBEPCTHUE HA KOHIIE, MpeIHa3HAuYEeHA
JUIS. U3MEPEHUs MTOJTHOTO JIABJICHUS; HAPYXKHAs - UMEET Ha COTHYTOM y4yacTKe JBa OTBEPCTHUS IS
U3MEPEHUs CTaTUYECKOTO JaBJICHUS.



[Tpu mpoBeneHUM H3MEpeHHN TPYOKY BCTaBISIOT BHYTPb 4epe3 H3MEpPUTENIbHBIC JIIOUKU B
CTEHKaX BO3/1yX0B0/I0B. TpyOka ycTaHaBIMBaeTCs NMEPHIEHAUKYIISIPHO K OCH BO3/1yX0BO/1a TaK, YTOOBI
HAaKOHEYHHK ee ObLJI HalpaBJIeH MMPOTUB MOTOKA BO3/1yXa, @ OCh HAKOHEYHHKA ObuIa OBl MapasiesbHa
MOTOKY BO3/1yXa (CM. IJIaKaT Ha CTEH/IE).

Hcnonwszyemsiii B padore U -00pa3HbIii BOASHONW MaHOMETP MO3BOJIICT U3MEPSThH JABJIICHUEC B
krc/m?. JIna momydenus naBieHus B Ila M3MepeHHOe 3HAuEHHE JABICHHA CIEAyeT YMHOXKHTH Ha
9,81m/c?. Ha puc.3 noka3aHa cxeMa M3MepeHHs TOJTHOTO0, CTATUYECKOTO U MHAMUYECKOTO JIABIICHUIH
¢ nomo1ubto Tpyoku [Tuto-IIpanaris u Tpex BoasHbix U -00pa3HbIX MAaHOMETPOB.

[Ipu ckopocTsAX BO3IyXa B BO3IYXOBOAAX MEHEE S5 M/C HCIOJB3YIOTCS MHKPOMAaHOMETPBHI.
Cxema npucoenunenus Tpyoku Iluro-IIpannmis k MUKpoMaHOMETpaM MoKa3aHbl Ha puc 4.

B neBoii wactu puc.4 mokazaHa cxeMa IMPUCOECIMHEHUS IUIAHTOB IPUEMHUKA JABJICHUS K
MUKPOMaHOMETPY IIpM HU3MEPEHMM JaBJIICHMM HAa BCAaCchIBAIOLIEH CTOPOHE BEHTUIISLIMOHHOMN
YCTaHOBKH. Tak Kak MpHU 3TOM BHYTPH BO3JIyXOBOJa JaBJIEHUE MEHbIIE aTMOC(HEPHOro, TO HUKHHIMA
MaHOMETp, COCIUHEHHBIM MUIAHTOM C KOHIOM TpPYOKM CTaTUYECKOTO [ABJICHUS, ITOKAXET
CTaTHYECKOE JIaBJICHHE B MUJLTUMETPAX BOJSHOTO CTOJ0a (MM B KHJIOTpAMM-CHIIaX Ha KBaJIpaTHBII
METp), W CTOJIOMK >KMIKOCTH B HeM OyAeT MNOIHAT arMoc(epHBIM [aBICHHEM Ha YpPOBEHb
MOHMKEHHOIO JaBJ€HUs B BO31yXoBoie. Ha BcachiBaromieil CTOpOHE BEHTHIISITOpPA CTaTUYECKOE
naBieHue Ps OyJeT MakCUMallbHbIM, HO C OTPULIATEIIbHBIM 3HAKOM.

Puc.3. Cxema uzmepeHus MoJIHOT0, CTATUYECKOTO U AMHAMUYECKOTO JIaBJICHUH C TOMOLIBIO
TpyOoku [Tuto-ITpanarns

Puc.4. Cxema coequnenus Tpyook Iluro-Ilpanatis ¢ MukpomManomeTpaMu

Junamuueckoe naBieHue Py (He3aBUCHMMO OT TOTO, NPH KaKOM H30BITOYHOM CTaTHYECKOM
JABJICHUM JABWXKETCA BO3AYX - IIOJOXHUTEIBHOM WM OTPULATEIIBHOM) BCErZa IIOJOKUTENBHO.
[ToaToMy moONHOE HAaBlIEHHE, PAaBHOE alredpanyeckol cyMMe CTaTHYEeCKOrO0 U JIMHAMHUYECKOIO
JIABJICHUM, 1O T[IOKa3aHUIO JIEBOIO MaHOMeTpa OyneT 1o aOCOJIOTHOMY 3HAUYEHHUIO MEHBIIe
CTaTMYECKOT'0 U 10 3HaKy OTPHUIATEIbHO.

[TpaBblii MaHOMETp NPHUCOEAMHEH K JABYM KOHIIAM IPHEMHMKOB JaBJIEHHUS U I10Ka3bIBAacT
Pa3HOCTb MOJIHOTO M CTaTUYECKOTO JaBICHMIA:

Pg=-P — (-Ps) = Ps— P = Py,

Tem cambIM OATBEPKAAETCS, YTO Py MOJIOKUTENBHO.

B mpaBoii wactu puc.4 nokasaHO pacupeleleHHE OaBJICHHsS B BEHTWIALMOHHOM CceTH 3a
BEHTWJISITOPOM, I/IE B BO3JyXOBOJE JaBjieHHE Bo3ayxa Oombiie atmochepHoro. CorjiacHO 3TOMY
YCIOBHIO MAaKCHMaJbHas Pa3HOCTb BBICOT YPOBHEH >KUIKOCTH OyIeT NMpU HM3MEPEHHUU IOJIHOTO
JIaBJICHUS HA JIEBOM MaHOMETPE, TaK KaK

P= Ps+ Pd.



[Ipy mONOXKUTENHHOM 3HakKe Ps 93Ta CyMMa yBEIMYMBAETCS, IIOKA3bIBAEMOE IPABBIM
MaHoMeTpoM Ps OosbIiie aTMochepHOTO.

YacroTa BpalleHHsl KoJeca BEHTWJISITOPA M BaJjia 3JIEKTPOJABHUIaTessl omnmpejessieTcsi ¢
MOMOIIbIO TAXOMETPA U CYETUHKA 0OOPOTOB.

Cornacuo I'OCT 12.3.018-79 ucnbiTanusi ciieayeT MpOBOAUTH HE paHee ueM uepe3 15 muH
nocJie MycKa BeHTUJISIIMOHHOTO arperarta,

[Tpu “CTIBITAHUSIX U3MEPSIFOT:

GapoMeTpHYEecKOe JIaBJIeHHIE OKPYXKAOIIEH BO3MYIIHO#H cpensl Ba |, Ia(kre/m?);

TEMIIepaTypy IMepeMeniaeMoro Bo31yxa CyXuM U BIKHBIM TEPMOMETPAaMHU COOTBETCTBEHHO t 1
the , °C;

TEeMIIepaTypy BO31lyxa B paboueii 30He nmomenieHus ta , °C;

JMHAMHYECKOE JaBJIeHKe TOTOKA BO3AyXa B TOUKE MepHOro ceuenus Pgi, [Ta(kre/m?) |

CTAaTHYECKOE JaBIeHHE BO3LyXa B TOUKe MepHOTo ceusHus Ps |, ITa(krc/m?);

TIOJTHOE JABJIEHHE BO3IyXa B TOUKe MepHOro ceuenus Pi , Ila (krc/ m?);

BpeMs epeMeIIeHHs aHEMOMETpa IO TUIOIIA i MEPHOTO CeueHus, T ,C;

YHUCJIO JEJIEHUN CYETHOIO MeXaHH3Ma OOOpPOTOB MEXAHMYECKOTO aHEMOMETpa 3a BpeMs T
00BOIa ceyeHHU Na;

YKCII0 000POTOB N KOJIECa BEHTHIIATOPA U BaJla dJIEKTPOABHUTATENs, pan(00/MuH).

Haznauenue u xapakTepUCTHKHU BO3AyXOpaclpeaenuTenen

B sTOM paszpene pacCMOTpEHBl Ha3HAYEHHE, YCTPOWCTBO M NPUHLHUI JEHCTBHUS BO3LYIIHOIO
Iyllia ¥ BO31yXOpaclpeaeauTelis MPUCTEHHOTO.

Boznymaeie gymm - Hanbonee 3G PeKTUBHOE CPECTBO 0OECIICUEHUs Ha MOCTOSTHHBIX pa00YnX
MEeCTaX HOPMAaTUBHBIX MapaMeTpoB MuUKpokiaumara. OcoOeHHO d(h(eKTHBHO MNpUMEHEHHE
BO3AYIIHBIX AYIICH MPH TEIUIOBOM OO0MydeHHH pabounxX y MPOMBINUICHHBIX IEYeid, mpu padboTax c
HArpeThIMU CIUTKAMH, 3aTOTOBKAMH.
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Puc.5. IymeBoii matpyOOK ¢ BEpXHHUM I01BOAOM Bo3ayxa tuma [1/IB: | - Bo3myxoBo; 2 -
KOpIycC; 3 - HAMmpaBJIsIoIas penieTka

CucreMpl, NOJAIOLIME BO3AyX M BO3AYIIHBIX AYIIEH, HENb3s COBMEUIAThb C CHUCTEMaMU
MPUTOYHON BEHTHJISALIUU.

Jns obecriedeHuss Ha paboyeM MecTe 3aJaHHBIX TEMIIEpaTyp M CKOpPOCTEH BO3ayXa OCh
BO3JIYIIIHOTO ITOTOKA HAMPABIIAOT HA IPYAb YEJIOBEKA TOPU30HTAIBHO WUJIM CBEPXY MO yriioMm 45°; a
Juis oOecriedyeHus] JOMyCTUMBIX KOHIIEHTPALMil BPEIHBIX BEIIECTB €€ HAlpaBIAlOT B JIMLO (30HY
JIBIXaHHSI) TOPU30HTAIIBHO WIIH CBEPXY MO yIiioM 45°.

[Tpu nymmpoBaHuU MO CrocoOy HMCIAAAIOUIET0 MOTOKA BO3AYX MOAAeTcs Ha paboyee MecTo
CBEpPXY C MUHUMAJIBHO BO3MOYKHOTO PAcCTOSHUS CTPYEN OOJIBIIOrO CEUEHUs U ¢ MaJloOi CKOPOCTHIO,
IpU 3TOM TpedyeTcss MEHBIINHN pacXo/ BO3yXa U MEHbILAs CTENIEHb €r0 OXJIaKICHUS [0 CPABHEHHUIO
C OOBIYHBIM BO3AYIIHBIM JYIIEM.

Kpome cranoHapHbIX, TPOMBIIUIEHHOCTh BBIITYCKAET MEpeaBMKHbIE a3paTtopsl Tuna [TAM-24
U JIp., KOTOpbIE NMPUMEHAIOT JUI1 OOCIIYKMBAaHUS IUIOLIAT0K, Ha KOTOPHIX PabOTalOT HECKOJIBKO
4EeJIOBEK.



Bo3ayxopacnpeaeanTeau pa3auyHbIX TUIIOB UCIIONB3YIOTCA IS PACIPENCICHUs IPUTOUYHOIO
BO3JyXa I BEHTWIALMM, HArpeBaHus W  OXJAXKICHUS IOMEIIEHUH, Kak IpaBHIIo,
HEMA0TEPMHUECKUMH TypOYJIEHTHBIMH CTPYSIMH (KOMITAKTHBIMU: BECPHBIMU HIIM 3aKPYYEHHBIMH ).

B mnpakTuke HCNONB3YIOTCSA LWIMHAPUYECKUE M KOHMYECKHE, IPUCTECHHBIC, IIaHEJIbHBIE,
JKaIKO3UIHBIE U LICJIEBbIC, IPUKOJIOHHBIE, IIOTOJIOYHBIE U APYTHE TUIIBI BO3LYXOPACIPEACIUTENICH B
3aBHCHUMOCTH OT MX HA3HAYCHMSI U YCIOBUI IPUMEHEHHUS.

Ha puc.8 mnokasaH TpexXCTOPOHHUI TPUCTEHHBIM BoO3ayXopacupenenurens tuna BII,

Hpe,I[Ha?)Ha‘IeHHI)Iﬁ AJI IoJa4r BO3ayXa HETIOCPEACTBEHHO B pa6oqy10 30HY.
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Puc.6. IIpucrennsiii Bo3myxopacnpenenutens Tama BIT

TpexcropoHHHE NpUCTEHHBIE Bo3ayxopacnpenenurenn tunos BIl u HB ycranasnuBaroTcs Ha
ypoBHe 0,7-2.5 M ot nona. [Ipu BbIxoze cTpys OTKJIOHSIETCS OT Topu3oHTanu Ha §-10° B HanpaBieHun
JIBUKEHHS BO3yXa B BO3/1yX0BOJie. PacueT MpUCTEHHBIX BO3lyXopacupeaenuTeneii npuseaeH B [S] u
JIPYroy CIelUaibHON JIuTepaType.

[Topsiok BeINONHEHUS PaOOTHI:

1. HM3yuuTh TEOpETHUECKUI MaTepuall.

2. OmnpenenuTh OCHOBHBIE TEXHHUYECKHME TApaMeTpbl BEHTHIIMOHHOW  YCTaHOBKH:
IIPOU3BOIUTENILHOCTh BEHTUIIATOPA, Lv, momaHbIil Hanop BeHTHIsATOpa, Pv npu 3axanHON
4acTOTe BpalleHHs Kojieca BEHTHIATOpa N U PacXOAyeMYIO 3JIEKTpPOJBUTraTesIeM
BEHTHJIAITOPA MOIITHOCTB, N.

3. ToctpouTh XapaKkTEpPUCTHKY BEHTHIISIIHOHHON CETH.

Texnuka 0e30MaCHOCTH NIPH BBINOJTHEHNH J1a00PATOPHBIX PadoT.

1. Bce cTyneHTsl, cBsi3aHHbIE ¢ pabOTO B 1abopaTopuu, 00s3aHbI MPONUTH HHCTPYKTAXK TIO
0e3011acCHOMY BBITTOJIHEHHIO paboT, 0 YeM PACIUCHIBAIOTCS B KypHaJe HHCTPYKTaXKa 110
TEXHHKE 0€30M1aCHOCTH.

2. K paGotam no skcmiyaTanuu 31eKTpoycTaHoBok 10 1000 B (ycTaHOBOYHBIX, OCBETUTEIBHBIX,
TEXHUUYECKUX CPEACTB 00YUEHMSI U AIEKTPUUECKUX MAILIUH) TOMYCKAIOTCA JIUIA, TPOIIEAIINe
MEAMIMHCKUI OCMOTP M HHCTPYKTaX MO oxpaHe Tpyaa. He anekrporexHuyeckoMmy
MepCoHaly, KCILTyaTUpYIoleMy 3ieKkTpoyctanoBku 10 1000 B, npormenmeMy HHCTpyKTax U
IPOBEPKY 3HAHUMU 1O AJIEKTPOOE30acHOCTH, MpUCBanBaeTcs | KBanuukanoHHas rpymnmna
Jomycka ¢ ohopmMiIeHHEM B KypHaJe YCTAaHOBIEHHON (hOPMBI ¢ 00s13aTEIFHON POCTTUCHIO
IIPOBEPSIOLIETO U IPOBEPSEMOTO.

3. Bce nmma, cBs3aHHbIe ¢ pabOTON B IAOOPAaTOPUH, JOKHBI COOTIOIATH MTPABHiIa BHYTPEHHETO
TPYZAOBOI'O PACIOpsI/iKa, YCTAHOBJIEHHbBIE PEXUMBI TPYAa U OT/bIXA.

Bomnpocs! 1u1s codeceoBanus:
1. Tunsl BEHTUIISIINN.
2. OCHOBBI pacyeTra BO3IyX000OMEHa.
3. OuncTKa BEeHTWISILIMOHHOTO BO3/yXa.
4. NoHnuzamus Bo3myxa.
5. TpeGoBanus npeabBIsSEMbIE IPH TEXHUYECKOM HCTIBITAHUU BEHTUIISILIMOHHOM YCTAaHOBKH.
4.CaHUTapHO-TUTUEHNYECKNE HOPMBI IIPEIBSABIIIEMbBIE TP TEXHUYECKOM HCIBITAHUH
BEHTUJISILIUOHHBIX CUCTEM.
5. Anmaparypa AJisi TEXHUYECKOT0 KOHTPOJIS 32 pa0OTON BEHTHIALIMOHHBIX CUCTEM
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