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JlabopaTopHas padora Nel
N3mepenne n1aBjieHus1 BO3AYIIHOTO MOTOKA B BO3IyX0OBO/IE

Ilenv padbomui:

OcBoUTh METOOUKY HM3MEpPEHHS IABIICHHS U CKOPOCTH B BO3AYXOBOJE C
MOMOIIIBIO0 HanopHOH TpyOku u audmanometpa JJMII-01 M.

3aoauu pabomot:

1) W3yuuTh OpUHIUIBI JEHCTBUS NPUOOPOB  PA3IUYHOTO  THUIIA,
MPUMEHSIEMBIX ISl U3MEPEHUSI JaBJICHUSI, CKOPOCTHU U pacxoja BO3AYIIHOrO MOTOKA
B KaHaJaX BEHTWISIIMOHHOW CETKU. M3y4uTh KOHCTPYKIIMIO HAMOPHBIX TPYOOK
Pa3TUYHBIX MOAU(UKAIIHAA.

2) [IpunobpecTu npakTUYECKUE HABBIKU MO U3MEPEHUIO PA3TUYHBIX BUJIOB
JIABJICHUSI B TMOTOKE HAa y4YacCTKAaX BEHTWISIIUOHHOW YCTaHOBKH, PabOTarONIUX B
PEKUME HarHETaHUS U BCACHIBAHMUSL.

1.Buabl 1aBjieHus BO31yXa B BO3YX0BOIe
(TeopeTnyeckue 0CHOBBI)

Hasnenuem (P) HaswpiBaeTcs dusznueckas BEIMYUHA, YUCICHHO PaBHAs CUIIC
(F) meiicTByroliieil Ha eIMHUILY TUIOIIAAM (S) MOBEPXHOCTH MEPIIEHAUKYISIPHO 3TOU
noBepxHocTH (P=F/S)

Cmamuueckoe oageHue

JlaBneHue raza, (3aKJIOYEHHOTO B EMKOCTh) Ha CTEHKM CcOCyJa Mo
MosiekyisipHo-kuHetnueckoit teopuu (MKT) mpexacraBisier coboii cymMapHYIO
CWIy JBIKYIIMXCS MOJIEKYJ Ta3a Ha EIWHUIY IUIOMAAd BHYTPEHHEH TIO
TIOBEPXHOCTH CTEHOK COCyJa. JTa CHJIa 3aBHCHT OT CTCICHHW CXKaTHsS raza u
OTIPEICIACT NOMEHYUAIbHYIO YHEPTHIO Ta3a B 3aKPHITOM EMKOCTH. ITO JIaBJICHUC
HA3bIBACTCS aOCONOMHbIM CIMAMUYECKUM OABIeHUEM.

3TO0 aBlieHHE MOKHO U3MEPUTH MPUOOpoM, ripeAcTasistonum U- 00pa3Hyto
TpYOKyY ¢ paboueil >KMIKOCThIO (PTYThIO, CHUPTOM), TIPH 3TOM OJIMH KOHEIl TPyOKH
JOJKEH OBITh 3amasiH M BO3JAyX HaJ >KUIKOCTHIO BbIKauaH (CO3/aH BaKyyM), a
BTOPOU COEIMHEH C COCYJIOM, B KOTOPOM U3MeEPSIETCH Pase.cr (puc.la)

Ecmu mepBoiii konenm U- oOpasHoit TpyOku Oymer He 3amasiH (puc. 10), a
OTKpHIT - (CBs3aH c aTtMocdepoit), - mo paszuuya yposHeu dHcuokocmu Oyodem
COOMBEMCMEO8AMsb  GeludUHe pa3nuysbl oasieHull ammocpeprnoco (Pamu.) U
abconromuoeo cmamuieckoeo (Pasecm)) Mo ecmvb  eequuune U3ObIMOUHO20
cmamuyeckozo 0asieHus 8 cocyoe (Puzo.cm).

Puso.cm=Pase.cm=Pamn (1)

Ecnu ra3 HaxoauTcs B CKATOM COCTOSIHHM, TO Pasccr > Parv, @ M30BITOUHOE
CTaTUYECKOE OYICT NON0NCUMENbHBIM (CO 3HAKOM «+»), a €CIU B Pa3psKEHHOM
COCTOSIHUHU, TO Pasc.cr < Parv, M30BITOUHOE AaBIEHUE OYACT ompuyamenbHbiM (CO
SHAKOM «-)).




Puab. cr.

a) 0)
Pucynok 1 — IlpuGopbl aas HM3MEPEHHUS CTAaTHYECKOTO JaBJCHHS ra3a B COCYyIE: a)
a0COJIIOTHOTO 0) U30BLITOYHOTO.

[Tpubopsi, paboTaromue Mo cxeme, MOKa3aHHOW HAa puC. 1, O Ha3bIBAIOTCS
manomempamu. MaHoMeTpbl, UMEIOLIME BepxHUM npexaei, He Oonee 4 klla (400
MM.BO/.CT.) Ha3bIBAIOTCS MUKPOMAHOMEMPAMU.

Tak kak U3MepUTh U30BITOUHOE JIaBJICHHE Ta3a (MU KUIKOCTH) B €eMKOCTHU
MpoIie, 4YeM aOCOJIIOTHOE, B MHKEHEPHOUN MPAKTUKE NPUMEHSIOT TOJIBKO BEJIMUYUHY
U30BITOYHOTO JABJICHMS, MPU HTOM CIOBO «U3ObIMOYHOE» OIYyCKAETCSI — OHO
noapaszymeBaetcs. Eciu peub uet, o dasrienuu 2aza 6 cocyoe — OIyCKaeTcs U CJIOBO
«CTaTUYECKOE».

Jlunamuueckoe oasnenue.

[Ipu nBYXKEHWHU BO3/AyXa B KaHajaxX BEHTWISIMOHHOW CETH (KakK M JIIOOOTO
ra3za B TpyOOIIPOBOJIaX) KPOME CMamuiecko2o 0asieHus, 0eucmeayioue2o 60 6cex
Hanpaenenusax (no 3axowy llackans) ooumnaxogo, umeem mecmo OUHAMUYECKOE
(ckopocmmuoe) OasnieHue 6030yxa, Oelcmayrujee MOAbKO 6 HANPAGIEHUU e20
O0BUIICEHUSL.

HHunamuuecxoe (Po) (unu ckopocmnoe (Pcx)) oOasnenue BO3AyXa B
BO3/IyXOBOJIE XapaKTEPU3YET KUHEMUUEeCcKyl0 dHep2uto TIOTOKA U ONPEeeseTcs 10

dbopmyiie

2

Pazv 2'p, (2)

e V- CKOPOCTh ITOTOKA M/C, P — INIOTHOCT BO31yXa Kr/m>,

Ecniu cmamuueckoe Oasenenue 6030yxa 6 KaHane Mmoxcem — Oblmb
NONONCUMENbHBIM  ULU  OMPUYAMENbHBIM, TO OUHAMUYECKoe OaeleHue 6e30e
NOJI0OJHCUMENbHOE (CO 3HAKOM «+3).

Iloanoe oasnenue.

llonnoe oOasenenue wnn oduee (Pnon win Posw) BO3AyXa B BO3IYyXOBOJE
MIPEICTABIIICT COOOW anreOpamvecKyr0 CyMMy CTaTHYECKOTO W JUHAMUYECKOTO
JABJICHUS U XapAKTEPUBYET NOIHYI0 IHEPRUIO 8030YUIHO20 NOMOKA.

PnOﬂ:Pcm+Pd,HHHP06m:Pcm+P0 (3)

B mexnynapoanoi cucreme enunui CU 3a enuauily naBiaeHus rasa Per, Py,
Pron TpuHATA npou3BoaHas emunuua 1HA?, wassanmas Ilackanem (ITa). B
MPUIIOKEHUU A TPUBEAEHBI COOTHOIIEHUSI MEXK/Ty CHUCTEMHBIMU U BHECUCTEMHBIMHU
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CAMHUIIAMH W3MEPEHUsS JTABJICHUS, TPUMEHSIEMBIMU B BEHTHJISIIMOHHON TEXHUKE
(6ap, armocepbl, MM.pT.CT.; MM.BOJ.CT.).

NHorma B TEXHMYECKOW JUTEpAType BMECTO TEPMHHA «JIaBIICHUE)
MIPUMEHSIOT ycTapeBiee (HO MPOYHO YKPEIUBIIIEECsS B BEHTUIISIITMOHHOM TIPAKTUKE)
TEPMUH HaAnop:. cmamuydeckui Hanop Hem, Ounamuueckuu nanop Hy, nonusiii nanop
Hyo1, nomepu nanopa, nanop eeHmuasimopa, py TeX ke SIUHUIIAX U3MEPECHHUS, UTO
U JIaBJICHUE.

Llonnoe dasnenue (MMM HANIOP) HA 6cacvléaroujell UHUYU BEHTHIISIIMOHHON
CEeTH (JI0 BEHTWJISITOPA TI0 X0y JIBMKCHHS BO3yXa) BCETNIa ompuyamenbHoe, a Ha
Haznemamenvrotl (IOCIE BEHTWIATOPA) — nosoxcumensvroe. JlaBienrue IoaHoe 1o
XOJly NIBIDKCHHS BO3/yXa B BO3JYXOBOJIC BCET/a MaJaeT, TaK KaK MOJTHOE dHEPTHUS
MOTOKA BO3JyXa TPATUTCA HA TPEOJOJICHHUS TPEHUS O CTEHKH BO3JyXOBOJA
MECTHOTO COTPOTHBJICHHUS.

Hunamuyeckoe Oasnenue (WA HAMOpP) MOXKET YBEIWYUBATBCA WU
YMEHBITIATBCS B 3aBUCHUMOCTH HM3MEHEHHWS CKOPOCTH (MpU HM3MEHEHUW CCUCHUS
BO3/yXOBO/Ia HJIM pacXxo/ia BO3/AyXa B HEM), HO BCET/Ia OCTACTCS NOJONCUMENbHBIM.

Cmamuyeckoe dagnenue (WU HANIOP) U3MEHSETCS B PE3yJIbTaTe U3MEHEHUS
Prox 1 Py, HO BO gcacwigarowem BO3TyXOBOIE BCET/IA OCTACTCS OMPUYAMETbHbIM, A
8 HAcHemameabHbIM — NOJ0JCUmMenbHbIM (32 HEKOTOPBIMU UCKITIOUCHHSIMH).

2.CpeacTBa Ui U3MEpPeHHs 1aBJICHUS BO31yXa B BO3AyX0BOAAX
2.1 IIneBMOMeTpHYeCKHE TPYOKHU

s orbopa naBneHust Per, Pros, Py M mepemaun ero Ha W3MeEpUTENIbHBIN
npubop (MaHoMeTp) TpeOyercs MPUMEHEHUE NHeBGMOMempuieckou (HanopHotl)
mpyoKu — npuemHuKa oaeneHus. B nacmoswee epems npumeHsomcs HanopHvie
nHeemompyoxku 08yx mooupuxayuti. mpyoka Ilumo-Ilpanomns u mpyoxa
moougpuxayuu HUUOI'A3.

Tpyoka Ilumo Ovbuta wu3o0pereHa  (PaHIY3CKMM  HUHXKEHEPOM -
KOHCTpPYKTOpOM u3o0perarenemM Aupu ITuto (1732). BuyTtpu TpyOka mosas, KoHell
e€ 3arayT nox 90° (TpyOka I'- oOpa3Has) 1 uMeeT Mo HEHTPY OTBEPCTUE ISl 0TOOpa
MoJIHOTO JNaBnieHus (puc.2 a). Ilpumensuiach oHa TpH OMpENEICHUH CKOPOCTH
BO3JIyIIIHOTO TOTOKA. [l oTOOpa CTaTHYEeCKOTro MAaBJICHHS B O3TOM Clydae
UCIIOJIB30BaIaCh MpsMast ojas Tpyoka (nvezomemp)

Jlunamuueckoe oasnenue ONpPenensIOCh Kak pa3HUNa Puos 1 Per, a ckopocTh
U3 YpaBHEHUS:

2
2L p,, @)
rae, p- IUIOTHOCTh BO3AyXa B IOTOKE KI/M°, é-KO>()(HIMEHT MECTHOTO
CONPOTHUBJIEHUS TPYOKH.
Hemenkuit rugpaBauk JI. Ilpanarias ycoBepiieHcTBOBan Tpyoky Iluto,
00beIMHUB TPYOKH 17151 u3MepeHust Puos v Per B 0iuH nipubop.



Pro

Puc.2 Ipunnun ycrpoiictBa HanopHbIX TpyOok: a) ITuro u 6) [Turo-Ilpannrns: 1-neezomerp,
2 - TpyOka [luro, 3 - TpyOka ITuro-IIpanaTis.

Jlunamuueckoe oasnenue onpenensnoch Kak pasHuna Prox U Per, @ ckopocTh

U3 YPABHEHUS:
2

v
2L b, @)
rae, p- IUIOTHOCTh BO3AyXa B IOTOKE KI/M°, &-KOD(MIMEHT MECTHOTO
COTPOTHUBJICHUS TPYOKH.

Hemenkuit runpaBnuk JI.IIpanarne ycoBepiieHcTBOBan TpyOky IluTo,
00beIMHUB TPYOKH 17151 u3MepeHust Puos v Per B 0iuH niputop.

Tpyoka ITumo-Ilpanomnsa sBAsieTcsT KOMOWHUPOBAHHBIM TMPUEMHHKOM
JaBJICHUS, KOTOPOE TIepenaéT Ha MaHOMETp it u3Mepenus (puc.2 6). Ota TpyOka
yCTpOE€Ha 10 MpHUHIMMIY “TpyOa B TpyOe” (puc.3). Bo sHymperHull kanai noaxoe
oasneHue nocmynaem uepe3 YeHmMpAalbHOe omeepcmue 6 HOcuke mpyoKu,
HanpasieHHoOM Ha 6cmpeyy G030YUHOMY HOMOKY. ODMOm KAHAL COeOUHEH CO
wmyyepom, Ycilo8Ho 0003HaAueHHbIM 3Hakom ‘+7 . Bo eHewmHutl Kawau
cmamuyeckoe oasiieHue nocmynaem uepe3 60K08oe omaepcmue 8 cmeHKe mpyoKu.
dmom KaHan cOeOUHEH CO WUMYYepom co 3HaKom ‘-

Tpyoka ITumo-IIpanomaa no3BOJSET U3MEPUTH HE TOJIBKO Prox ¥ Per, HO M
P,, eciiu k u3mepuTepHOMY NMPUOOPY MPUCOSAUMHUTE 00a MITyliepa TpyOKH, TOT1a
MaHOMETp ToKa3biBaeT paszHUIy (Puox - Per) T.€. Pi (cmemyer yuecth, uTO B
TEXHUYECKOU JINTEPATYPE MOKHO BCTPETUTHh HA3BAHUE ITOM ITHEBMOMETPUUYECKOMN
TpyOkH Kak TpyOka [1uto, TpyOka [Ipanatis u (uro Hanbosee BepHo) Tpyoku [Tuto
- [TIpanatas. (puc.3)
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Pucynok 3 — Konctpykuus tpyoku Iuto-ITpanarns
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Hanopnaa mpyoka moougpukayuu HHUHOI'A3 (npu€MHUK TOJHOTO M
craTudeckoro nasieHus) (puc. 4). OHa mpeacTaBisieT coOO0W CHasTHHBIE MEXKTY
co00ii Mo JJIMHE JIBE CTajJbHBIE TOJIbIC TPYOKU: [ -00paszHas 0151 npuéma noaiHo2o
0asieHusl 3aKaHYUBAemcsl KOHUYEeCKUM HAKOHEYHUKOM C Omeepcmuem no yeHmpy
(wmyyep “+7) u mpybxa 05t npuéma cmamuieckoeo 0asieHus He uzoeHymas (eé

wmyyep “-").

e i

Puc.4 KoHcTpykiuus HanopHOM TpyOku monudpukarmun HUMOI'A3

Hamopnas tpyoka momudukanmu HUMOT'A3 nmpumensiercs, eciu BO3IyX
3ambUI€H, a TpyOka [Ipannris - ecnu BO3yX HE 3ambLIEH.

IHpuemnux noanozo oaenenusn. IIpocTelIMM TPUEMHHUKOM ITOJHOTO
JABJICHUS SIBJISIETCS LWJIMHJpUYECKass TpyOka ¢ TMEpPHEHIUKYJSPHO CPE3aHHBIM
TOPLIOM, U30THYTasl MOJ MPSIMBIM YIJIOM W OPUEHTHUPOBAHHASI HABCTPEUY MOTOKY.
JInsi yMEHbIIEHHWS] YyBCTBUTEIBHOCTM TMPUEMHHMKA K HAMPABICHUI MOTOKA
(HampuMmep, TpU U3MEPEHUHU B MOTOKAX C HEOOJBIION 3aKPyTKON) MPUMEHSIETCS
KOHCTPYKIIUS C IPOTOKOM.

Ll Ll

s
{

&

§ 1

K manomemnipy
Pucynox 5 - KoHCTpyKIMsl TPUEMHUKA MOJHOTO J1aBJICHUS

Ha puc.5 nokazana KOHCTpYKIHS U pa3MeEPbI IPUEMHHKA ITOJIHOTO AABJIEHUSA,
KOTOPBIM peKkoMeHayeTcs - « CUCTEMBl BEHTWIISIUMA. METOIbl a3pOIMHAMUYECKUX
UCIIBITAHUI» - MPUMEHATh Uil WU3MEPEHUS IIOJHOTO [AaBJICHHWS IIOTOKA IpHU
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CKOPOCTSIX JABWKCHHUS Bo3ayxa Oonee Swm/c. [lpueMHUK 1aeT MOTPEIIHOCTh
u3Mepenus He 6onee 1%, npu yriax ckoca g0 45°

2.2. MuxkpomMaHoMeTp

Kuokocmuviit manomemp. Tak Kak B CHCTEMax BEHTWISAIUH U
KOHIMIIMOHUPOBAHUS BO3AyXa M3OBITOUHBIC AaBIeHUS Per, Puos, Py HEBenmkwm, miis
U3MEpPEHUs TPUMEHSIIOT Mukpomanomempwvl. OHU ObIBalOT KUAKOCTHBIE U-
oOpasHble U YalieuHbie (puc.6)

Ipunyun oeticmeus HcUOKOCMHbIX MAHOMempOo8 OCHOBaH Ha 3akoHe [lackais
— U3MEpsieMOe JaBJICHUE YPaBHOBEIIUBACTCS BECOM CTOJ0a pabodeil xuakoctu. B
KauyecTBE padOUnX KUAKOCTEH MCTOIB3YIOTCS TUCTUTMPOBAHHAS BOJIA, STUIOBBIN

COupT, pTyTh. [IpUMEHAIOTCS ISl M3MEPEHHsS] MajbIX HU30BITOUYHBIX IABICHUN U
pa3psKEHUM.

a /]

.

i
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Pucynoxk 6 — Cxema *KHJIKOCTHBIX MaHOMETPOB: a) U-00pa3Hbie, 06) 0HOTPYOHBINH YalIeuyHbId C
BEPTUKAJILHON TPYOKOM, B) YAIIEUYHBIN ¢ HAKIIOHHON TPYOKOH.

Yaweunwiii ocudkocmuwlil Mukpomaromemp MMH
Buenmnuit Bua mukpomanomerpa MMH (MHOTOTpeyroiasHOT0) aH Ha puc.7.

Pucynox 7 — Mukpomanomerp MMH

O1oT npubop yCTPOECH MO MPHUHIHUITY, MOKa3aHHOMY Ha puc.6B. Ilpenensl
n3Mmepenus nasienus ero ot 0 1o 2000 I1a (ot 0 7o 200 MM BoA.CT).

Mukpomanomemp cocmoum u3 pezepgyapa u CMeKIAHHOU mpyoKu, KOTopas
MOYKET yCTaHaBJIMBATHCS MOJI Pa3IMYHBIMU YrjaMH K TOpPHU30HTY. B uamiedyHsix
MHUKpPOMaHOMETpax IUIOIIA/lb 3€pKajia >KUJIKOCTH B pe3epByape IPEBbHIIIACT
IIONAAbh MOMEPEUYHOro ceueHus crekiassHHoi TpyOku B 300-400 pa3. Ilpum

MNOCTYINICHUM JKUAKOCTHU B KallWJUJIIP YPOBCHb JKHUJAKOCTH B PE3CPBYyaApC
8



IPAKTUYECKU HE U3MEHSETCS U JaBJICHUE ONPEIEAETCs BBICOTOM €T0J10a )KUIKOCTH
B Kamwuigpe. JlJis yBenuyeHus quana3oHa U3MepseMbIX JaBICHUU U MOIYYEHUS
OpUeMIIEMOM  TOYHOCTH  KamWUIAp  yCTaHABIMBAIOT  MOJ  Pa3IMYHBIMU
(UKCUpOBaHHBIMU yIJlaMU K TOpu3oHTYy. Ha 1uiaHke, mnoaaep:kuBaromiei
CTEKJISHHBIM Kamujuislp, UMEIOTCS OTBEpPCTUSA, COOTBETCTBYIOIIME 3HAYCHUSIM
nocTostHHOM mpubopa: 0,2, 0,3, 0,4,0,6 u 0,8.

Ilocmosnunaa mnpubopa paBHa TMPOU3BEICHUIO CHHYCAa YIJIa HaKJIOHA
CTEKJIIHHOM TpyOKM Ha TIUIOTHOCTh >KHUJKOCTH, 3allOJHSIONIEH  Yalky
MUKpOMaHOMeTpa (MOAKpAIIeHHbIH JTHIOBBIN cnupt). Ha TpyOke mnpubopa
HAaHECEHbI MUJUITUMETPOBBIC JICTICHUS.

Muxkpomanomemp uzmepsem pasHuyy 0aéienuil (Hanpumep: aOCONIOMHO20
CMamuyecko20 U ammocgepHo2o, 00HO U3 KOMOPbIX NO0Aemcsi Ha HCUOKOCHb 8
pezepsyape; opy2oe nooaemcs Ha HCUOKOCHb 8 mpyoOKe), npuyem 8ce20a ciedyem
bonvuee U3z 0asieHull nodasams Ha pezepsyap.

[Ipu 3TOM yCliOBUM YpOBEHBb paboyeil ®KUAKOCTH (cnupTa) B TpyOKe OyaeT
NOJIHUMAThCS, @ B pe3epByape onmyckarbes. Eciu noakimtoueHue OyAeT UHBIM, TO
KUIKOCTh YUJIET U3 TPYOKH B pe3epByap U MUKPOMAHOMETpP HE AACT MOKa3aHU.

WN3mepenne paBieHuss Bo3ayxa B Bo3ayxoBojae mnpubopom MMH
npeacTaBisgeT coOON JTOBOJIBHO KPOMOTIMBBIN MpolecC U TpeOyeT He TOJbKO
3HaHWI, HO ¥ UMETh HaBBIK 3aMepoB. [loapoOHOE onucanue ycrpoiicTBa nmpudopa
MMH-200 1 MeToIMKK 3aMEpOB JAaBJICHUS BO3yXa UM MPUBEICHA B IPUIIOK. b.

Kpome KHIKOCTHBIX MAaHOMETPOB JJISI U3MEPEHHUS JaBJICHUS U Pa3pSKEHUS
ra3oB (Bo3Ayxa) B KaHallaX HalUIM TPUMEHEHHE OJedopmayuonnvie U
oNeKmpuyecKue MaHoMempol.

Ilpunyun  Oeticmeus  depopmayuoHHblX ~MaHOMETPOB OCHOBaH Ha
3aBUCUMOCTH CTENEHH JedopManuu 4YyBCTBUTEIBHOIO 3JeMeHTa (TpyOkw,
OPY>KUHBI, MeMOpaHbl, CWIb(OHA) OT H3MEPSIEMOro J[aBJICHUS WM Pa3HUIIbI
JABJICHUM.

Onekmpuueckue MaHomempuvl GYHKYUOHUPYIOM NO NPUHYUNY 3A68UCUMOCIIU
00HO020 U3 INIEKMPUYECKUX NAPAMEMPO8 YYECIMBUMENbHO20 dIeMeHma om 0ae1eHull
easa.

Manomempwr kKnaccuguyupyromes max dce o muny cusHala e2o nepeoayu
U npeobpazo0eanus’. aHano2oevie, Yupposvie u analocoyupposvie, ad N0 UCHOYHUKY
NUMAHUA. J1eKmpuyecKue, 2J1eKmpoHHble U Mexanuyeckue (6e3 UCmOYHUKA
nUManus).

Ha puc. 8 mokaszan nmpuHIUTT U3MEpPEHUsT TMHAMUYECKOTO MaBieHus P, (nmm
CKOPOCTH MOTOKA U B 3aBUCUMOCTH OT TPAAYyHPOBKH LIKAJ U3MEPEHUS) C IIOMOIIbIO
MeMOpaHHo020 MaHomempa v HanopHou TpyOku [Tuto-IIpanaris.




Pucynok 8- Cxema paboTsl MEMOPaHHOTO MAaHOMETPA.
1-tpy6xka Iluro-IIpanatis; 2- BO31yX0BOIbI;3-1IKaJIa YKa3aTelst CKOPOCTH ¥ Wi Py,
4-qyBCTBHUTENIbHS MEMOpaHa

3.Manomerp auddepenunanbubiii uudposoii AMI[-01M

3.1.YcTpoiicTBO M NPUHIUNBI PA0OTHI

Ilpuoop IMII-01 moougpuxayuu M (c 0OpabOTKOMN JaHHBIX) — ATO
npodeccruoHanbHbIil IMPPOBON NPUOOp AJIT U3MEPEHUs JaBJICHUS, Pa3HOCTU

JaBJICHUI BO31yXa (rasza), a TakKe pacxoja BO3AYIIHOTO MOTOKAa B BO3AYXOBOAAX
(ITpenen uamepenwns nasiaerust ot 0 g0 2000 ITa; ot 0 1o 200 MM. BoO. CT).

& — ¢> IKO-MHTEX —

)

Marowmetp anddepeHuHATHHbH Manoyerp M epeHia TEHbIH Manomerp auddepeHuHaTbR bIif
undposoit TMII-01A umposoi IMII-010 un¢posod IMLI-01M

Pucynox 9-Tumnsl qudpmanomerpos IMII-01

[Tpubop AMI-01 coctoutr u3 4 OCHOBHBIX (PYHKIMOHAIBHBIX YacTeH,
pPa3MENIEHHBIX B IJIaCTMAaCCOBOM KOPITyCE:

- MEMOpPaHHOTO MOJYNPOBOJHUKOBOIO JaTdyuka Ju(depeHIaTIbHOrO
JaBJICHUS;

- aHAJIOr0-1U(pPOBOTo Npeodpa3oBaTEIIS;

- MUKPOIIPOLIECCOPA;

- IaHeJH ynpasiieHus: paboToi mprudopa MUKPOKPUCTATUIMYECKUM JUCILIIEEM
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Y KHOTIKAMH.

Ha konne kopmyca nuddepeHIrarbHOr0 MaHOMETpa PACIONOKEHBI Ba
HITyLEepa JJis MOAKIIOYEHUS! UCTOYHMKA IaBJICHUS UM HAaTIOPHOM TPYOKH.

JMII-01 coemuusieTcsi ¢ MHEBMOTPYOKOW OJIHUM WJIM JABYMS IILJTAHTAMU
(IIBX, cuIMKOHOBBIMH, PE3UHOBBIMHU ) HEOOXOIUMOM JJIMHHBI.

Ilpunyun padomer oughgpepenyuanvnozo manomempa tuna JIMII-01
3aKJIOYaeTcss B TOM, 4TO HU3MEpSEMOE  JaBJIEHHE, [MPUIIOKEHHOE K
MOJIYIIPOBOJHUKOBOMY ~ JTAaTUYHMKYy, TIpeoOpa3yeTcsi B DIEKTPUYECKUM CHUTHAI,
BEJIMYMHA KOTOPOTO MPONOPLHOHATIbHA U3MEPAEMOMY JABIICHUIO BO3ayXa (rasa).
DTOT curHai npeodpaszyercs aHaIoro-mu@poBHIM IPeodpa3zoBaTEIEM MepeaacTCs B
MUKPOKOHTPOJIJIEP, KOTOPBIA B COOTBETCTBUU C 3AJIOKEHHOW B MaMSTh
TpalyupOBAHHONW XapaKTEPUCTUKOW BBIBOJUT Ha JUCIUICH mpubopa 3HAYCHUS
U3MEPSEMOro JaBJICHUS.

B JAMII-01 — ocymecTBasieTcsi aBTOMaTHYECKH pPacyeT CKOPOCTH U
00BEMHOT0 pacxo/ia BO3/lyXa B KayKJ0M TOUKE U3MEPEHUS C BBIBOJOM PE3YyJIbTaTOB
pacyeToB Ha JUCIUIEH, KOTOPBI CHa0XEH MOJICBETKOM.

[IpeaBapuTenbHO B MaMsTh BBOJATCA HapaMmeTpbl BO3AYyXOBojJa (pa3Mepbl
WIH TJIOIIAIb TOTIEPEYHOro ceueHus), kodphuureHtT HanopHoi Tpyoku -K,; u Tk-
temreparypa ‘K.

Koaddurment nanmopHoit TpyOKu yka3bpIBaeTCs 3aBOJIOM M3TOTOBUTENS (MM
opraHaMu MeTpOJIOTHuecKoro KoHTpodsi). Cpeanuit kosddumuent tpyoku Iluto-
[IpaHaTiast IpU BBITIOJIHEHUHU JA00OPATOPHBIX PA0OT MOXKET ObITh MPUHST PABHBIM 1,
a HarnopHoit Tpyoxu HUNOI'A3 - 0,6.

B mukpomanomerpe IMII-01M peanuzosana ¢pynxyus asmomamuueckozo
YCpeOHe s 3HAYeHULl CKOPOCmU U 00beMHO20 pacxodd 10 BCEM 3aMEPHBIM TOUKaM
B OJIHOM U TOM K€ MONEPEYHOM CEUEHHH BO3AYXOBO/IA.

[Tocne kaxxmoro u3MepeHust Ha aucIuiee Npudopa NHIAULIUPYIOTCS
MOKa3aTeu:

- 3HQUEHMSI IMHAMHUYECKOT0 JIaBJIeHUs B MM.BJ.cT. Wi [la;

- TOKaJbHasi CKOPOCTh B IAHHON TOYKE U3MEPEHHUS;

- CpeAHsisi CKOPOCTh 3a N-KOJIMYECTBO U3MEPEHUH, M/C;

- cpesiHee 3HaYeHHe 3a N-KOIMYECTBO M3MEPEHMH pacxoaa Bo3ayxa, M>/u;

3.2. OCHOBHBIE pacyeTHbIE 3AaBUCUMOCTH

Hcnonb3yembie yCIOBHBIE 0003HAYEHUS BETHYUH U UX €AUHUIBI U3MEPEHUS

S - mIomank Bo3yXxa, M2

A- Py, Per, umm Py B 3aBHCHMOCTH OT TIPHCOCIMHEHUS HAMOPHOW TPYOKH,
MM.BOJ.CT. miu I1a;

v — CKOpPOCTh BO3]lyXa, M/C;

M (V) — cpenHss CKOPOCTh BO3yXa M/C;
F — pacxox Bo3myxa (raza) m%/u
TK — temniepatypa Bo3ayxa, K;

CkopocTh raza B 00111€M BHJI€ PACCUUTHIBAETCS 110 (HOpMYJIE:
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2K,P,
p

Y =

(5)

rzae Y -CKOpOCTh IOTOKA, M/C

P,- nuramu4deckoe nasieHue, I1a

p- INIOTHOCTh BO3/IyXa B BO3LYXOBOJE KI/M°

K- cpeqnuit koaddunment npeodpazoBaHusi HAMOPHOUN TPYOKH;

B npubope JMI-01M mnpu pacuere CKOpPOCTH Ta3a UCIHOJIb3YeTCs

MoauduipoBanHas Gopmyia

riae Kip- 00001mennbIi ckopocTHOM Kodd duiinent, yuutsiBatonuii K, pyoxu
HAITIOPHOW W W3MEHEHHUS TUIOTHOCTH BO3IyXa OT TeMIEpaTypsl; Wi Bo3ayxa Kip,
puOOp pacCYNTHIBACT ABTOMATHYCCKH M BBIBOJUTCS Ha JUCIUICH.

2T,
273k (7)

,2,9-807T
pu P; B MM. B. cT. =K, = p-T3KKT (8)

[Tpubop AMII-01M wusmepsieT U HaKarIMBaeT B CBOEW MaMSTH 3HAYCHUS
CKOpOCTH Bo3yxa MakcuMyM B N<256 Touek. Kaxkiast Touka npe/icTaBUTEIbLCTBYET
32 HEKOTOPBIN Y4acTOK ceueHus Bo3ayxoBoa. [locie usmepenus Bo Bcex N Toukax
cedyeHus NpuOop OMpeessieT CPEAHIOI0 M0 CEUEHHUIO CKOPOCTh BO3/IyXa.

M=9=—%0 ©

BaxxHo, uto 3Ta popMyna cipaBeasiuBa ajs pa3OueHUs CEUeHHs BO3TyX0BOAa
Ha PABHOBEJMKHUE TUJIOLIAU, BHYTPU KOTOPBIX JIOKAJIbHASI CKOPOCTh Vi cunuTaercs
OJIVMHAKOBOM.

Pacxon Bosgyxa L wm%u (B mpubope wunentudumupyercs OykBoil F)
Omnpenensiercss (¢ y4eTOM TIUIOTHOCTH Bo3ayxa mnpuseaeHHod k 20°C) mo
YPaBHEHUIO:

npu P, BIla — K, =

293
Ty

L=F =360009S (10)
3.3. llopsinok 3amepa aaBJieHHS B BO31YX0BO/e AM(PMaHOMETPOM
JAMII-01M

1. Tlocne BxIiItOUEHUS MPUOOpa OH HAYHET, MPOTPEB JaTUMKA JABJICHUS MPH
TOM YMCJIO BO BTOPOW CTPOKE YKa3bIBAET OCTaBIIEeCs BpeMs mnporpesa. Eciu
npuOOp MOJAET 3BYKOBOW CUTHAJI- 3HAUUT aKKyMYJISITOP pa3psiKeH.

2.Bpi0Op NYyHKTOB MEHIO OCYIIECTBIISIETCS Ha)KaTUEM KHOIKH «ITYCK»
(LIMKJIMYHO), a MOATBEPKICHHNE BBIOOpA MyHKTA MEHIO KHOTIKON «MEHIO/BBOI.

3. Ilpu BwIOOpe myHkTa MeHIO «CTaHgapTHble KO3(QQPUUMEHTH» Npudop
HAYHET CJIEAYIOIYI0 UHAMKAIUIO: BBIBOJ 3HaUeHUH ucxoausix S, N, K.

IIpu BBOJE 3HAUEHUN KHOIKHM MEHSIOT CBOM (YHKIUH, TEHEPb OHU
IpeJHa3HaYeHbl JJIs MEepeMEIIeHNs Kypcopa Mo HU(POBBIM MOJSAM M JUIsl BBOJA
udp B 3TH MOJIA: IEpEMEIICHUE Kypcopa KHOIKA «ITyCK» yCTaHABIUBAETCS HYKHas
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udpa, a KHOIKOW «MEHIO/BBO MOATBEPK1aeTCs BBeZeHHE napameTtpa (puc.10)

4. B nynkre meHto «HacTtpoliku nprubopa» 10CTyIHbI HACTPOUKHU:

- BBIOOp €IMHUIL U3MEPEHUS JJaBJICHUS;

- BbIOOp pekuMa padOThl: HENPEPBIBHBIN WM NEPUOJUYECKUN, U JIpyrue
HaCTPOUKHU.

IIpu nenpepuisrom pexcume NpuOOP OCYIIECTBIAET U3MEPEHHUSL:

- nepenazsl naBnenus AP: AP = (P, — P.,) = P, unu

AP = Py = (Peras, — Parw), Wt AP = By = (Pagen — Par)

B 3aBHCHUMOCTH OT CXEMBI MOJAKIIOUEHUSI HAIOPHBIX TPYOOK;

- pacyeT CKOPOCTH MOTOKA B TOUKax (1J)

VHJIMKAIIMIO UX Ha JUCIUiee MpuMepHOo uepe3 kaxabie 10 cekyna. CpeaHioro
ckopocTh (M) u o0beMHBIi pacxoa (F) B 3TOM pexuMe pabOThl pacCUUTHIBAIOTCS
Ha)KaTUEM KHOIIKH «IIyCK».

LIpu nepuoduueckom pesicume IpudOOP OCyIIeCTBIsAET u3Mepenue AP, pacuer
JOKAJIbHOM CKOPOCTH ¥ M CPEeIHEro OOBEMHOr0 pacxojia TOJIbKO NMPHU HaXaTHH
KHOITKH «ITyCK».

5. Tlocne HaxkaTusg KHOIKM «MEHIO/BBOA» NpHOOp B pexumMe padoueit
TOTOBHOCTH K U3MepeHusiM. COpoc CUETUMKA KOJIMYECTBA U3MEPEHUN, YCPEIHEHNE
CKOPOCTH M pacxojia Ha)KaTHEeM KHOMKHU «cOpoc» B pekuMe paboyeil TOTOBHOCTH.
COpoc cueTurKa U yCpEeJHEHUN HAJ0 MPOU3BOAUTH Mepe]l KaKI0i HOBOU cepueit
U3MEpPEHU Ha OJTHOM CEYEHHUH WU NP MEPEXO0/IE K IPYrOMY CEUEHHUIO.

6. Cnenyer oOpaTuTh BHUMaHHE Ha CTaOMIIBHOE MOJIOKEHUE KOpIyca, Mpu
KOTOPOM  IPOU3BOJMAT  HU3MEPEHMs, M3-32 OCOOEHHOCTEH  MeMOpaHHOro
IOJIyIPOBOJHUKOBOI'O Jarduka. I3MmepeHus cielyeTr NpOHU3BOAWTH B TOM
MOJIO)KEHUU TMpubopa, B KOTOpoM Obul ycTaHoBieH Hynb (Eciam wu3MeHuTH
IIOJIOKEHHE OTHOCHUTENIBHO TOPU30HTAIBbHOM ocu Ha 90 rpamycoB, TO MOKa3aHUsA
«yunyT Ha 1,5 MM BOJI. CT.).

7. Ilocne Toro xak mpuOOp TOTOB K M3MEPEHUSIM CIIEAYET MOAKIIOYUTH
HAIMOPHYIO TPYOKY IO CX€ME B 3aBUCHUMOCTH OT:

- tuna HanopHoi TpyOku [luro-ITpanarns nnin HUMOT'A3,

- OT pexxrma paboTa BO3AyXOBO/a,

- Kakoe JaBjeHue usmepsercs, Py, Per, Prox.

[Ipu  BeIMOAHEHWUM  jabopaTopHOM  paboOTBl C  MCHOJb30BaHUEM
mupmanomerpa [AMI-01M kpome BBIIIECU3NOXKEHHBIX YKa3aHUW B y4yeOHOMU
1a00paToprun MMEETCs] OTJENBHO BBIMOJIHEHHAs 3aBOJIOM M3IOTOBUTENEM KpaTKas
uHCTpyKIus (puc.9) x padore ¢ AMII[-01M H.U. «PykoBoaCTBO K 3KCIUTyaTaluu
5.910.000P2» Manometp muddepennmansubiii udposoit [IMI[-01M. 2011., roe
naercst OoJiee MoApoOHOE ONMHMCcaHHe NpUOOpa M MOPSAIOK BBHINOIHEHHUS 3aMEPOB
nasnenust Py, Per, Py, ckopoctu v u pacxoqoB Bo3ayxa L (F). (puc.11)

Cxembl moakmoueHusi HamopHbeix Tpyook k JAMI[-01M mpu pabote
BO3/IyXOBOJA B PEKMME HarHETaHMs WIIM BCAChIBAHMS JaHbl HA pUCYHKax 12 m 13.
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7.

8.

4. TIporpamma pa6oThI
4.1 3aganune

N3yuuTh TEOPETUYECKHUE OCHOBBI, & TAKKE MPHUHIUIBI PAOOTHI CPEICTB U3MEPEHHUS
JaBJIEHUS BO31yXa.

[ToaroToBUTH NPUOOPHI U CPEACTBA ISl K3MEPEHUS JaBICHUI BO3AyXa B KaHAJAX:
YCTAaHOBUTH 3apsHKEHHBIN aKKyMynaTop JauddepeHnnaaTbHoro MHUKPOMaHOMETpa
JIM4-01 M;

ONpEeNeNIUTh B HATOPHOUM TPyOKE KaKOW M3 MITYLIEPOB UMEET 3HAK “+”°, a Kakou “-”;
MIPOBEPUTH HAJTUYKE PE3UHOBBIX IIIJIAHTOB.

BriOpath Ha MozI€NM 1Ba MONEPEYHBIX CEYEHHS BO3LyX0BOAA JJI 3aMEPOB: 0OHO HA
gcacvleanuu, a APyroe - Ha Ha2HeMmaHuu.

PykoBoacTBysch m. 3.3 HaAcTOAIIMX yKa3aHUN, YCTAHOBUTH B JAU(PMAHOMETpPE B II.
“Cranmaptabeie  kKodpuimeHTsl” 3HaueHue koddp¢unuenta k=1 tpyoku Iluto-
[IpanaTis v moWaau S NONEepeyHOro CeYeHUs BO3AYXO0BOIa.

CoeaHUTh MUKpPOMaHOMETP ¢ HanopHo# TpyOkoi [Tuto-Ilpanaris nis usmepenus
Ounamuueckozo oasneHus Py B ceUeHUU BO3YXOBOJA 8 pedicume HacHemaHus, Kaxk
noka3aHo Ha puc. 12 u 13.

[Tonb3ysick ykazaHusiMu 1. 3.3 U KpaTKo MHCTpyKIHeH puc. 11, mpousBectu 3amep
Py B TOUKax 1o BeICOTE BO3yXOBOJA MO CXEME:

3 25
50
e
b=250 8 >0
50
6
50
“ 25
a=300

CHaTh MOKa3aHus Mpuodopa - cpedre2o 3uauenus Py (M3 BHITIOTHEHHBIX 3aMEPOB) U
cpeoneti ckopocmu \/ BO3JlyXa B CEUCHUH, TPU HArHETAHUU.

[lepexmiouas mpucoOeAMHEHHBIE TPYOKH K MHUKPOMAaHOMETPY, 3aMEPUTh B ATOM Ke
CEUECHUHU B 5-U TOYKAX 3HAYEHHUE Pcpn, a MOTOM aHAIOTUYHO — Pjos, U OIIPENENUTH
CpEIHUE U3 BBINIOJHEHHBIX 3aMEPOB 3HAUCHUS NABICHUU, Py, Pem U Pros, KaXKION 13
ToueK (a, 0, 6, 2, 0).

B 5-u Toyek mo BBICOTE TOrO K€ MONEPEUHOI0 CEYEHHS! BO3AyXOBOAA, HE MEHSs
MOJIOKEHHUS] TPYOKH B BO3JIyXOBOJE (BBITIOJIHSIS TOJIBKO IMEPEKIIOUEHUE IIIAHTOB
TPYOKH K MUKPOMAaHOMETPY), 3aMEPUTh Pcwm, Po 1 P, 11 IpOBEPUTH, BBINOIHAIOTCS I
ycnoBusti: P, =Py + Py (bopmyna 2), ons kascooti uz 5-u mouex.
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10./lanee aHasornyHbIe 3aMEPHI MMPOU3BECTH B CEYCHUH BO3yXOBOJa, PAOOTAOIETO 8
pedrcume 8cacbl8aHusl.
11. Pe3ynbTaThl 3aMepoB 0(hOPMUTH B TAOJIUILY:

Ta6mmia Nel PesynbTarsl 3amepoB
Ceuenue ... (peKUM HArHETAHUSI) Ceuenue ... (peXUM BCachIBaHUS)
Touxka Py, I1a CxopocTs, Touxka Py, I1a CxopocTs,
3amepa m/c 3amepa m/c
a a
o o
8 8
2 2
0 0
Cpennee Cpennee
3HAYEHUE 3HAYEHUE
Tabmauna Ne2 Pe3ynbpTaThl 3aMepoB
Touka Ceuenue ...(HarHEeTaHUE) Ceuenue ...(BcacbIBaHHE)
3aMepa P, Pem Py | XPeutPo| Py Pem Py | XPmitPo
a
o
8
2
0
Cpennee
3HAYCHUE

4.2 Conep:xaHue oTcueTa

OTuer TOMKEH COJIEPKATD:

— HanMEHOBaHHUE padOThI;

— 1IeJIb paOoTHI;

— 3Ha4YeHue paboThl;

— AKCOHOMETPHUYECKYIO CXEMY JIa0OpaTOPHOM YCTAHOBKM C YKa3aHHEM CXEM
CEUYCHUM BO3YyX0BO/Ia, BLIOPAHHBIX ISl DKCIIEPUMEHTA

— CXEMbI IPUCOEIMHEHN MUKPOMAHOMETpa W HANOpPHOU TPyOKH AJig 3amepa
JABJICHUI BO3/lyXa B BO3/IyXOBO/IaX Ha HATHETAHUU U HA BCACHIBAHUU;

— Ta0JUIbl PE3YNIHTATOB 3aMEPOB;

— aHaJIM3 MOJYYEHHBIX PE3yIbTaTOB, BHIBOIBI.

PaGoTy BbITIONTHMT (cTyneHr)
PaGoty mpunsin (mpenomaBaTeb)
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4.3 KoHTpOJIbHBIE BONPOCHI

1. YUTo Takoe CTaTHYECKOEe, IMHAMUYECKOE U ITOJTHOE J1aBIeHUE?

2. KakoB npuHUIMN AEHCTBUS MUKPOMaHOMETpA?

3. [Ipunun padotel quddepenunansuoro manomerpa JMI-01M?

4. OT 4ero 3aBUCUT TOYHOCTh 3aM€ePA C MOMOILbI0 MUKPOMaHOMETpa?

5. Kakogo yctpoiictBo TpyOku [Iuto, [Tuto-IIpannris u tpyoxu HUNOT A3?

6. Kak 3aMepuTh CTaTUYECKUI HAIIOP HA BCACBIBAIOLIECH Y HATHETATEIbHON JTUHUAX
BEHTWISILIUOHHOM ceTu?

7. Kak 3ameputrb JIWHAMUYECKUM Hamop (JaBJIIEHHE) Ha BCAChIBAIOIIEH U
HarHeTaTeJlbHOW JIMHUSX BEHTUISLIUOHHON ceTu?

8. Kak 3aMeputh nonaHoe AaBieHUEe (HAoOp) HAa BCACBHIBAIOIIECH M HarHeTaTEIbHOMN
JIMHUY BEHTUJISATOPA CETH?

9. Kak moarotoBUTh MUKPOMaHOMETP K 3aMepam?

10. TIlomnHpli HamoOp Ha BCACHIBAIOIIEH JIMHUM BEHTWISLHUOHHOM  CETH
MIOJIOKUATEINIbHBINA WA OTPULATEIbHBIN ?

11. Kako#t 3mak (“+” wunm “-°) UMEIOT MOJHBIA W CTAaTUYECKUW HAMOphl Ha
AHTHETAILHOW JTUHUY BEHTUISILIMOHHOMN CETH?

12. Kakoi#i 3Hak (“+” uam “-*) *MEIOT UMEET CTaTUYCCKHUI HAIop Ha BCcachIBaroIIeh
JIMHUW BEHTWISILIUOHHOM ceTu?

13. 3HaueHUss KaKuX BEJMYMH IO pe3yibTaTaM 3aMEpPOB BBIBOASATCA HA JKpaHe
mucties [IMII-01 M?
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IIpuioxkenne A.

EvHubI n13MEpeHus JaBICHUS

B 1963 r. 'OCTom 9867-61 B CCCP BBenena ,,MexayHapoaHas cuctema
equaui* CH. DTta cucrtema npuHATAa B KAa4eCTBE OCHOBHOW CHUCTEMBI €IMHUIL
OONBIIMHCTBOM cTpaH mupa. OJHaKO B MHKEHEPHOW IMPAKTUKE W TEXHHUYECKOMN
JUTEpPATYpE BCTPEUACTCA MPUMEHEHHUE CIUHUIl MU3MEPEHUs JaBJICHUS, a TakKkKe
TEeIJ1a, S3HEpruu U TA. B ycrapesiieil cucteme eauHuy MKI'CC (meTp, kunorpamm
CHUJIBI, CEKYH/IA)

JIroGast cUCTEMBI €IMHHI] COCTOUT U3 OCHOBHbIX U Npou3zeoousvix Eciu B
MKI'CC ocnosnoit eounuueii 6vina eounuua usmepenus eeca 1 kec, a eounuya
maccel sewgjecmea Ovlla npouszeooHou, To B cuctreMe CH macca eewjecmea
uzmepsaemcs 6 k2 (0CHo8HOIL) a sec (cuna) npouzeodrnou. (Huxe tadn. Al)

KpoMe 0CHOBHBIX U MPOU3BOAHBIX €AMHUI U3MEPEHHUS B JTIO00H CUCTEME €CTh
Kpamubvie u 00JibHble (TPaMMBbl, MUJUTUTPAMMBI U TJT)

KpomMe cucTeMHBIX €IMHUI] TpH JIFOOOM CHCTEME MOTYT NPUMEHSTHCS
BHECUCTEMHBIC €MHUIIBI 0oJiee yJ00HbIe B TOM WM MHOM 00JacTh TeXHUKHU. B
Poccuiickoit ®@enepanuyd JOMyCKaeTCs TMPUMEHSITh TOJBKO B CiIydasX, KoOrja
KOJMYECTBCHHBIC 3HAYEHHS BEJIMYMH HEBO3MOXKHO WM  HEIEJIeCOo00pa3Ho
BhIpakath B eauHunax cucrem CH. OpHako, OHU JOJDKHBI NPUMEHSTHCS C
yKa3aHUEeM HUX COOTHOIICHUN C OCHOBHBIMH WJIM IPOU3BOIHBIMHU E€IUHUIIAMHU
n3Mepenus: cucteMbl CU. Bc€ BhIlllie ckazaHHOE KacaeTcs U €IMHUIl U3MEPEHUS
busnuecknx BenudyuH npuMeHsembix B oomactu OB u CKB (maBnenwms, terma,
SHEPTUU U T/)

B tabn. Al npuBonsarca equHuLbl U3MepeHus nasiieHus B cucremax CU u
MKI'CC u cBsI3M UX ¢ OCHOBHBIMHU €IMHHUIIAMU CHUCTEM.

Huoice npueooamca eOunuybl usmepeHus uuiecKux eeiudun Hauoo.ee,

yacmo npumensnemwvix 6 BuKB.
Tennoémxocmy: ¢ = ——
m-At
—BOJbI ¢, = 1 KKaJs/Kr - °c i ¢, = 4,19 k[ /kr - K;
—cyxoro Bo3ayxa ¢, = 0,24 kkasn/kr - °c wmm ¢, = 1 k/bx/kr - K;
Tennocooeprcanue (SHTATBINS ).
—BO/JIbl ¢ = C,, t KKaJI/KI win KJ[>K/KT;
—CyXOT0 BO31yXa ¢ = Cyt KKaJI/Kr, wii kJx/Kr;
—BJIQKHBIK Bo3/iyXa @ = ¢zt + (2 + c,,t)d/1000;
Ckpviman menioma napooopazoeanusi:

z = (587,3 — 0,56t)$wm nput =0
z = 597 Zymm z = 2503 k/[K/Kr

Kr
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Tabmmma Al
Equanie n3mepenns ¢puszndecknx BenuduH, npuMmensieMbix B OB u CKB

Pusnueckas Cucrembl €ITMHUL U3MEPEHUS
BEJIMYMHA Cucrema CU Cucrema MKI'CC
OcHOBHBIE
Macca (m) 1kr —
Cuna (F) — 1 krc
Jumna (1) Im |
Bpewms (t) Ic (19) Icex (1 gac)
[IpousBoHbIE
[Tnomans (S) 1m? 1m?
Ckopoctb (V) Iml/c 1m/cex
Yckopenue (g) 1m/c? 1m/cex?
Cuna F=mg 1u=1xr-m/c? —
Macca m=F/g —

1krc: cex?/m (9,8xkr)

1xre/m? (9,811
1u/mM?=1I1a e 2( 2)
Jasnenne P=F/S 1xTTa=10%IIa 1krc/cm“(9,81-
K =
10*ITa=98kI1a)
_ Ikan (4,19/x 1kkan=4,19x/]x)
lam=1
Tepio (Q) i HM_lélg}K 1xkB1-4=3,6- 10°krm (3,6 103
kJ[x=10°/x KJTK)
1rv=1JIK 1krm (9,8 aM=9,81]1x)
PabGoTa 1 _10° 1xB1y=3,6: 10°krm (3,6 103
kJ[x=10°Ix KJTx)
Ter10Boii MOTOK, 1am/c=1BT 1BT, 1kB1=103BT (3,6
MOIIHOCTb 1xkB1=103B1=3,6K/k/u kJIxk/4)
KoadpummenT nepeBoa BHeCHCTEMHBIX enuHuUIl. Tadmmima A2
JlaBnenus B Ila
M
Ha2 MIa | xTa | Gap | arw MM Krczl Kr<2:/ MM BO/I. sox
(a/M*) pT.CT. | CM M CT. o1
ITa 1,01- 9,8
1 106 103 | 10° ’ 133,3 ’ 9,8 10 104
(1/M?) 0 0 0" 1 105 10* 0
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IHpunoxenue b.
Mukpomanomerp MMH

1. VYcrpoiictBo npubopa

MuxkpomaHomeTp MMH (MUKpOMaHOMETP MHOTOIPEAEIIbHbIN)
npeaHa3HaueH sl u3MepeHus aapieHuu B npeaenax ot 0 go 200 Ila (ot 0 mo 200
MM BOJ. CT.).

O6mwmit Bua mnpubopa mokazaH Ha puc.l. Ha cumymuHOBOI moacTaBke
YKPEIUIEH CTAJIbHOW IITaMIOBaHHBIN pe3epByap 1. Pe3epByap 3aKpbIT KpBIIIKOW HA
pe3uHOBOM mnpokianke. Ha Kpbllike yKperieH TPEXXOA0BOM KpaH 3 U PErysiTop
HYJIEBOTO TIOJIOKEHHS] MEHHCKA, CIyXKallluid [ T[OArOHKM MEHHCKa B
U3MEPUTENBHON TpyOKEe K HYJEBOW pHcKe IKaiel. K mojactaBke KpenuTcs
KPOHIIITEHWH ¢ U3MEPUTEILHON TPyOKOit 2.

HwxHsas dacTe u3MepUTENbHOW TPyOKH COOOIIaeTcss ¢ pe3epByapoM, a
BEPXHMI €€ KOHEII - C TPEXXO0I0BbIM KpaHOM. M3MepurenpHas TpyOKka yCTaHOBJIEHA
TaK, YTO HyJieBas TOYKA €€ IIKaJIbl COBHNAJAET C OChbK) BpALICHUS KPOHIITEHHA.
Kaxnoe neneHune miKaiabl COOTBETCTBYET 1MM; JJIMHA HW3MEPUTENBHOW TPYyOKH
250mM. TpyOKy MOXXHO YCTaHOBUTh B IATHh pPa3JIMYHBIX [0 YIJy HAKJIOHA
noJioxkeHuil. YToObl 3auKCUpPOBATH MONOKEHUE TPYOKH, K MOJCTaBKE 3aKperjieHa
nyra 4, UMerIas MATh OTBEPCTUM, B KOTOPBIE BCTABIISETCS MOANPYKUHEHHBIN
WTUPT.

JIns yCTaHOBKM MHMKPOMAaHOMETpa B TOPHU30HTAJbHOE IIOJOKEHUE Ha
IOJICTABKE pa3MEIIEHbl JIBa YPOBHS C LWIMHAPUYECKMMM ammyiamu. [lpuGop
3aIOJIHAETCA CHUPTOM-PEKTU(PHUKATOM, TOJKPAIIEHHBIM METUIIOPAHKEM.

Ha puc.2 nokazana cxema KaHaJIOB TPEXXOJOBOrO KpaHa.

[lenTpanbHblii KaHAJI KpaHa BEAET B MOJIOCTh pe3epByapa, a otBepctue “0" B
OOKOBOI1 CTEHKE MpeaHa3HAYECHO ISl COOOIIEHHS KaHAJIOB B CiIy4yae HaJl0OHOCTH C
atmocdepoit. IlITyuep a mOCTOSIHHO COEIMHEH CO CTEKIJIIHHOM TPYOKOii, a IITYyIepbl
O ¥ B CIy’)KaT JJIsl MPUCOEAUHEHUS] K MUKPOMAHOMETPY MOJIOCTH C MU3MEPSEMbIM
nasieHueM. Yepes mrynep 0, OTMEUYEHHbIH Ha MUKpPOMaHOMETpe 3HakoMm " - "
UCCIIelyeMOE JIaBJIICHHUE MEePEJACTCS Ha )KUAKOCTh U3MEPUTENBHOU TPYOKH, a uepes
HITYLIEp B, OTMEUEHHBIM HAa MHKPOMaHOMETpe 3HakoMm '"+", - Ha KUIKOCTH B
pe3epByape. Bo3MoKHBI /1Ba MOJOXKEHUs TPEXXO0JI0BOTO KpaHa. B mepBom ciyyae,
KOI'JIa PyYKa TPEXXOJ0BOI0 KpaHa MOBEPHYTA JI0 YIIOpa MPOTHB YaCOBOM CTPEIKU
(monosxenue "0"), pezepByap ¥ u3MepuUTeIbHAs TPyOKa COOOIIAI0OTCS ¢ aTMOC(EPOH,
oTBepcTusa B mTynepam "+" u " - " mepekprIBalOTCS; MPU 3TOM MOJIO0KEHUU KpaHa
npoBepsiemMcs Hysb npudopa. [Ipu moBopoTe kpaHa Mo 4acoBoOil cTpelike 10 ynopa (
noJiokeHue "+'") mTymep B coo0ImaeTcs C pe3epByapoM, a mrytep O - o mTyIepoM
a W 4Yepe3 HEero ¢ M3MEPUTEIbHOW TPyOKOW, MpU 3TOM Benayliee B arMmocdepy
OTBEPCTHUE MEPEKPHIBACTCSI.

JIHS CHATHS TOKa3aHUM C MHUKpPOMaHOMETpa HeoOXOAMMO, 4To Obl Ha
KUIKOCTh B COCYJIE ACHCTBOBAJIO JaBjeHuUE, OOJbIIee, YeM Ha KUAKOCTh B TPyOKE.
[Tnomans — ceuenus cocyna npuHara B 484 paza Oosbllle cedeHus TpyoKu. ITo
MO3BOJISIET _ ONPENENIATh AaBJICHUE HE MO pa3HUIIE YPOBHEH B TpyOKe U cocylie , a

10 YPOBHIO B TPY6KC, TaK KaK IIpU PAa3JIUYHbIX HABJICHUAX YPOBCHL KHAKOCTHU B
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cocyze OyAeT U3MEHSATHCS OYeHb HE3HAUYUTEIbHO. Tak Kak JjauHa Tpyoku 250 mwm,
BepxHHE npenensl uamMepenus coctapisitor S00 - 2000 Ila. ITorpemnocts npubopa

=0,5...1 %. Ilo moka3zaHusiM MHUKpOMaHoOMeTpa [ u3MepseMoe JaBJCHUC
omnpezaensercs mo Gopmyiie.

Puc.2. Cxema nonosxcHHil TPEXX0N0BOI0 KpaHa:
@ — MpH KOHTpoJE HyJIs; 6 — IpH H3MCpPCHUH

.- o = »

,..,-v..._,

- - R Se= “ Py
¥ - Y - b |

3 gt : ' y

Puc.3. CxeMa MMKPOMaHOMETPA

P=hxn mwn=I[lXsina, P=I1Xsina=1Xk,
rj1e T — KO3 GUIIUEHT, YUUTHIBAIOIINN TIJIOTHOCTh CITUPTA:
Q — yroJl HaKJIOHa TPYOKHU:

h — BpICOTa BEpTUKAILHOTO CTOJIOA KUIKOCTH (pHC. 3);
k — mocTOSHHBIN MHOKHTEJTH, OTMEUEHHBIN Ha Tyr'e¢ MEKPOMaHOMETpa JJIs
COOTBETCTBYIOIIETO yTJia HakiIoHa TpyOku unuciamu 0,2; 0,3; 0,4; 0,6;

Cxema coeTMHEHUS MTYIIEPOB TPYOKH M1 MUKPOMAaHOMETPA 3aBUCHUT OT TOTO,
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KaKO€ U3MEPSIETCA JJaBJIICHUE U HA KaKOM JIMHUU BEHTWISIIIUOHHOMN CETH —
HarHeTaTeJlbHOW UK BcachiBarole (Tadm. 1 u puc. 4)

Tabnuua 1
Coeaunenue mryuepo Tpyoku [1luto u MukpoManomerpa

BcaceiBanne Harueranue

Bun naBnenus O6o03HaueHue 3HaK 3HaK 3HaK 3HaK

TpYOKHM MHUKpPOOM TpPYOKH MHKpPOOM

Cratnueckoe P.. — — — +
ITonHoe Poon + - + +
CkopocTtHOe P.. + + + +

Ecnu npu 3amepax MEHUCK B TpyOKe KoJsieOsercs, TO CIelyeM 3aceub
CpeJHEE €T0 MOJIOKEHNE NN HaYaJIbHOE U KOHEYHOE, a CPEHEE ONPEAEIIUTD KaK

cpenHee apupMeTUIECKOe ITUX 3HAUCHHM.
HarHeTaTesnibHbl BO34yX0BOA,

. 3
BcacblBalowmii BO3AYX0BOS, ["

- e g +
PaM F)ZiTM
y: -% S
1 2 3

PucyHnok 4

Cxema coenunenus Tpyoku-Ilpanaris k mukpomanomerpy MMH mst
W3MEpPEHUS JIaBIICHUs BO3/IyXa. 1- MOTHOTO MaBICHUS Prox, 2- CTATHYECKOTO
naBieHus Per, 3- TMHaMUYECKOTO MaBieHus Py,

2. [IOAI'OTOBKA K PABOTE

2.1. YcTaHOBUTH PUOOP TIPY MIOMOIIH PETYJIUPOBOYHBIX BUHTOB B CTPOTO
TOPU30HTAIBHOM IOJIOKEHHUH, B YKa3aHHOM CEYEHUHN BO3AYXOBOJA.

2.2. YCTaHOBUTH KPOHILTENWH C U3MEPUTEIBHOMN TPyOKOI B KpailHE BEpXHee
1oJIokeHue o HaxionoM 0,8.

2.3. IloaHATH MyTEM IMO/ICOCa YPOBEHDb CIIUPTA B UBMEPUTEIBHOMN TpyOKe
IPUMEPHO J0 KOHIIA IIKAJbI U YOEAUTHCSI B OTCYTCTBUU BO3JIYIIHBIX MPOOOK B
cTosiouke crupta. [Ipu HaTU4YMKM TaKOBBIX UX YIAJSIIOT, BBIIYB BMECTE CO CTUPTOM
B pe3epByap.

2.4. [IpoBepHYTh KpaH NPOTHUB YaCOBOW CTPEIIKH /10 yIIOPA, IEPECTABUTH
KPOHIITEHH ¢ U3MEPUTEIIBHOM TPyOKOW Ha HYKHBIN yroJ HakioHa (0,3), npu
NOMOILY KOPPEKTUPOBOYHOIO BUHTA OKOHYATEILHO CKOPPEKTUPOBATh HYJIb. Eciu
3TO HE YAAETCS 3aMETUTh HAYAJIbHBINA OTUET Ly .
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3. TIPOTPAMMA PABOTHI
OnpenenuTs cpeHEE 3HAUEHHE CTaTUYECKOI0, CKOPOCTHOIO U MOJIHOTO
JABJICHUM B OJTHOM U3 CEYEHUI BCACBHIBAIOIIETO U HArHETATEILHOIO BO3/{yX0OBOJIOB
BEHTUJISILMOHHOM ceTU. 3aMepbl IPOU3BECTH B CIIEAYIOLIEH NOCIEI0BATENbHOCTH.
3.1. B 3aaHHOM ceYeHUH BO3yX0BOJIa HAMETHUTH (110 BEPTUKAJIN) TIATh

€69

paBHOYIAIEHHBIX IPYT OT Apyra 3aMepHBIX TOYeK (a, 0, B, T, ). Touka “B” go/KHA
HaXOJUTCS HA OCH “a”, a “U, 1” — y CTEHOK BO3J1yXOBO/Ia.

3.2. YcranoBuTh TpyOKY B BO3yXoBojie. CoeIMHUTH €€ MTyIepa co
HITyIIepaMu MUKPOMaHOMETpa, Kak ykazaHo B Tab. 1.

3.3. CHaTh HauaJbHOE MOKA3aHUE MUKPOMAHOMETPA U MEPEBECTH PYKOSITKY
TPEXXOJ0BOT0 KpaHa B MOJIOKEHHE “+”°, TO €CTh MOAKIIOUYUTH MUKPOMaHOMETP K
00BEKTY U3MEPEHHUSL.

3.4. Cuath nokazanus npubopa mpu 3aMepax CTaTuueckoro ..,
JAUHAMHYECKOTO L, ¥ TIOHOTO [, HAIIOPOB 3a BBIYETOM HAa4aJIbHOTO OTCYETA
lHa‘{'

[IpoBepuTh NMpaBUILHOCTH 3aMEPOB, IPOBEPUB PABEHCTBO:

lnon ) Kl = lam—x ) KZ + lCT ) K3 1prA Kl = KZ = KB lnon = l,[LI/IH = lCT

3.5. IlocnenoBaTeNbHO TPOU3BECTH TAKHUE 3aMEPHI ISl OCTATBHBIX YETHIPEX
TOYEK CEUCHMsI BO3AyX0Bo1a. Pe3ynbTaTel 3amepa cBeCTH B TaOI.2.

3.6. O6paboTrath pe3ybTaThl 3aMepa, OTPEICIIUB CHAYaIa 1Mo MOKa3aHUAM
MuUKpoMaHoMeTpa (I, Lyyy, loy) cOOTBETCTBEHHO cTaTHUECKOE (Prr),
nuHamudeckoe (B, ), u nonHoe (Fy,,) 1aBieHus B Kax10i 3aMepHOii Touke, a

3aTCM BBIYHCJIHUB CPCAHCC UX 3HAYCHHC.
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JlabopaTtopnasi pa6ota Ne 2
N3MEPEHHUE CKOPOCTHU U PACXOJA BO3YXA B BO3IYXOBOJE

Ilenv pabomwbl. TONYYUTh HABBIK H3MEPEHUS CKOPOCTH BO3JyXa B
BO3/IyXOBOJIE C TOMOIILI0 HAMTOPHOU TpyOKu U 1udposoro nudpmanomerpa JIMII-
01.

3aoauu pabompl: OCBOUTH METOJIMKY OIMPENEICHUS CKOPOCTH M pacxoia
BO3/lyXa B BO3yXOBOJaX BEHTUJISIIIMOHHOM CETH C LIETIBIO PEIICHUS] TEOPUTHUECKHUX
Y TIPAKTUYECKUX 3a7[a4 BEHTHIIAIINH.

1.TeopeTnuyeckue 0OCHOBBI
(3aoauu uzmepenusn ckopocmeii)

Memoouxka 3amepa ckopocmeli BO3IAYIIHOTO TOTOKa B BO3JYyXOBOAAaX
BEHTHISIITUOHHOMN CETH U MemoOuKa 0opabomxu noiy4eHHbixX pe3yibmamos 3amepa
OTpeIeNIIeTCS LEIIMH H3MEPEHUS CKOPOCTH, TO €CTh JJIsi PCIICHHS KaKHUX
TEOPETUUCCKHUX 3a/1a4 BEHTHIISIIIUN HY>KHBI 3aMephl cKkopocTH. [Ipu akcrryaTanum
CHUCTEM BEHTWIAIMU W KOHJMIIMOHUPOBAHHUS BO3JyXa 3TH 3aJadyd MOT'YT OBITh
pa3HbIMU. Hike mprBeneHb HEKOTOPHIE Yalle BCETo peIracMbIe 3a/1a4u.

3aoaua nepsasn. Onpedenums CKOPOCMb 8 KAKOU-MO KOHKPEMHOU MOYKe
6030yx0600a. ITa 3aj1aua pemaetcs npocto: Tpyoky [luro-Ilpanaris ycTaHOBUTH B
BO3/IyXOBOJIC TaK, YTOObI HOCHUK TPYOKH, HAIllpaBJICHHBIA Ha BCTPEUY JBMIKCHHIO
BO3/lyXa, pa3Memajics B 3TOW TOYKE, MPUCOCIWHUTH JBa KOHIIA TPYOKH K JIBYM
mrynepaM audMaHoOMeTpa W MPOU3BECTH OTCUET — JUCIUICH MpuOopa IMOKaKeT
3HAYCHHUE TUHAMUYECKOTO TaBjeHUsS P, ¥ ckopocTH Bo3ayxa V.

3aoaua emopasn. Onpederumv Xxapaxmep pacnpedeneHus CcKopocmel
6030yXd 8 NONEPEUHOM CedeHUlU 8030YX0800a C TSI BBISBIICHUS BIUSHUS CTCHOK
ero (wim Apyrux GakTopoB) Ha POPMUPOBAHUE BO3IYIITHOTO TOTOKA U OTIPE/ICTICHIE
cmenenu (Kodguyuenma) HepasHomepHoCmu NOMOoKA.

JIns BBINOJIHEHHUS ATOM 3aJayd CleAyeT pa3lelUTh IOIEPEYHOE CCUCHHUE
BO3IyxX0BoAa (YCJIOBHO) TOPH30HTAIbHBIMA W BEPTUKAIBHBIMHU JIMHUSMH Ha
OJIMHAKOBBIX PACCTOSHHIX JIPYyr OT JApyra B KaXkKJIOM HampaBieHHH. B Toukax
NepPeCeUCHNs JTMHUN — TOYKax 3amep, (OAHa W3 KOTOPBIX JOJHKHA COBIAIATh C
IIEHTPOM TIOTIEPEYHOTO CEUSHUS KaHaja) — C IOMOIIBIO TU(PMaHOMETPA U HATIOPHOU
TPYOKH MPOM3BECTH 3aMeP CKOPOCTH B TOUKAX, OMPEACIIUTh MAaKCUMATbHYIO M3 HIX
(Vmax), cpenntoro mo ceueHuio (Vep.) ¥ paccuntaTh KO3GGUIIMEHT HEPABHOMEPHOCTH
pacrpeiesieHrst CKOPOCTEH B MOMEPEYHOM CEUYEHUH BO3TyXOBOIA!

KHep.= ch/ V max (1)

JIns HarnsgHOCTH HepasHOMEepHOCMU TIONS CKOPOCTEH CTPOUTCS CHEKmp
cKopocmeli B TIOTIEPEYHOM CEUYCHUHU BO3yXOBOJIA U 3niopul ckopocmeti. Clnenyer
UMETh BBHJY, YTO 4YeM OOJIbIIIE TOUEK 3amepa, TEM HarjsjgHee W TOYHee OyJer
KapTUHA.

3aoaua mpemvsa. Onpederumv OUHAMUKY CKOpocmell 6030YXd 600lb
6030yx0800a (om ceyeHus K ceyeHuro) C UEIbI0 BbBIABICHUS MECTHBIX
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CONPOTUBJIEHUI — IIOBOPOTOB, M3MEHEHMsS CEYEHMs] KaHaja (IUIaBHBIX WIIU
BHE3AaIIHbIX) — MpPU OTCYTCTBUUM OTBETBJIECHHN B HCCIEAYEMOM YYacTKe
BEHTUJISIHMOHHOM ceTu (TO €cCTh, KOrjJa pacxoJl BO3AyXa JOJDKEH ObITh
MOCTOSIHHBIM ); BBISIBUTh UMEET JIU MECTO YTEUKH WJIM MOJCOCHI BO3yXa.

Jlist 9TOro Ha Yy4yacTKax BEHTWISIMOHHOW CETM BbIOpAaTh HECKOJIBKO
XapaKTEepHBIX TONEPEUHBbIX CEYEHWH (B YACTHOCTM JO M IIOCIIE MECTHOIO
COIIPOTHUBIIEHUS ), B KOTOPBIX HAa BEPTUKAIbHON OCU KaHala B HECKOJIBKUX TOUYKax (B
TOM 4YMCJI€ U B LEHTPE) 3aMEPUTh CKOPOCTU C IOMOIIbIO HAMOPHON TpyOKH U
mupmanHoMerpa. M300pa3uB B MacmTabe BEKTOpa CKOPOCTEH, MOXHO IOJIYYHUTb
9NI0PbL CKOPOCMeElU, KOTOPBIE TOKAXYT SABIISETCA JIM IOTOK BO3/yXa CAMMETPUYHBIM
OTHOCHUTEJIBHO JI0JIEBOM OCH €ro, «cobusaemcs» M OH K TOM WIM MHOM CTEHKU
BO3/lyXOBOJa WJIM MMEET MECTO «3aBUXpeHue noroka». Ha pucynke 1 nanbl
IIPUMEPHI SMMOPA CKOPOCTEN.

k-2 N
> b 55

Pucynox 1.IIpumeps! smtop ckopocTteit

3agauya 4erBepras. Yame Bcero B MpakTHKE  OKCIUTyaTalluu
BEHTWIAIIMOHHBIX CUCTEM 3a0ayu 3amepa CKOPOCMU CBA3AHHbL C ONnpedeieHuem
pacxooa 6030yxa L(*/c, **/s) B BO34yX0BO/I€ Ha OTJEIBHBIX YUACTKAX CETH C LEIbIO
MPOBEPKH  coomeemcmeuss  (hakmuueckoeo  pacnpeoeienusi  8030yxa  Nno
omeemeneHuam 3a0annomy (PacueTHOMY) WIIA JUIsl onpeoenenus (axmuueckou
NpoU3B800UMENbHOCIU BEHMUNAYUOHHOU CeMU, BEHMUNAMOPA.

KonmdectBo BO3ayXa MPOXOIAIIETO YEpe3 CEUYCHHE BO3AyXOBOAA C
HepasHOMEPHLIM pachnpeoeneHueM HOMmoKa ONpeaeNnseTcs mo Gpopmye

L = SV¢p = SKuepVmax (2),
rae L - pacxox Bo3myxa, M°/C;

S — momaak ceueHus BO3LyX0BOaA, M2,

Vep , Vimax— COOTBETCTBEHHO CPEIHSSI I MAKCUMAJIbHASI CKOPOCTH JIBYKCHHSI
BO31yXa, M/C;

Kiep — KO3 dULIIEHT HEPABHOMEPHOCTH.

[Ipu ucnons3oBanuu 1UppoBoro 3nekTpoHHoro nudpmanomerpa AMII-01
npubop Mo pe3yibTaTaM 3aMEepOB CKOPOCTH B 3aMEPHBIX TOYKAX CEUYCHHs KaHaja
MOJKET BBIBECTH Ha DKpaH JUCIUICS U CpeoHee No ceyeHue 3HaA4eHusi CKOpocmu u
pacxooa 6030yxa 6 HeM.

Ecmun mpu pemennn mnepBeiX 3-X BBIMICHA3BAHHBIX 3a7ad ONpeIelieHUE
CKOpPOCTH BO3JyXa HCCIEeNIOBaTeIh MOXET caM B 3aBUCUMOCTH OT IETH
WCCJICIOBaHUS BHIOpATh MECTO W YHUCIIO 3aMEPHBIX TOUYCK (CIIETyeT MMETh BBUIY,
yeM OOJIbIIIe TOYSK 3aMepa, TEM TOYHEE Pe3yJIbTaT), TO npu onpedeieHuu pacxood

803()_)/)661 6bl60p He Moodicem Oblmb npou3eoibHbiM, a JOJDKCH COOTBCTCTBOBATH
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npaBmwiam ['OCTa 12.3.018-79 (Crammapt Oe3omacHocTH Tpyaa. Cucrema
BEHTWJISALIUOHHBIE. MeTtobl a3pOIMHAMMUYECKUX WCTIBITAaHUN). I'OCT
yCTaHABJIMBAET METOAbl M3MEPEHUS U 00pabOTKH pE3yabTAaTOB IIPH MPOBEACHUM
WCIIBITAHUM BEHTWISIIUOHHOMN CETH ISl ONIPEIEICHUsI pacX0I0B BO3yXa U MOTEPh
JTaBJICHUSL.

JInst u3MepeHust JaBJICHUS U CKOPOCTEN IBUYKEHUSI BO3/IyXa B BO3yXOBOJAAX
(kaHayax) MTOJKHBI OBITH BRIOPaHBI YYACTKH C PACTIONOKEHUEM MEPHBIX CEUSHUM Ha
pPacCTOSIHUAX HE MEHee IIeCTH TuapaBiandeckux auameTpoB (Dn , M) 3a mecTtom
BO3MYIIICHUSI TMOTOKAa (OTBOJBI, IMHMOEpPHI, AuadparMel U T.M.) U HE MEHEE JBYX
TUJIPABIMYECKUX JUAMETPOB Iepesl HUM. [ HapaBIM4ecKuil paguyc ONMpeaeisieTcs
o dhopmyIie:

r = ﬁ = Z ) (3)
rae S u Il — cOOTBETCTBEHHO, MIOIAb M IEPUMETP CEUEHHs, M2, M |
KoopanHaTel TOUEK U3BMEPEHHIN TABJICHUN U CKOPOCTEN, a TAKKE KOJIUYECTBO

TOYeK ompexaensieTcs (HopMON U pazMepaMH MEPHOTO CEYeHUs Mo puc. 2 u 3.
MakcuManbHOE OTKJIOHEHHE KOOPAMHAT TOYEK H3MEPEHUH OT YyKa3aHHBIX Ha
PUCYHKE HE JOJKHO npeBbImath + - 10%. KonnuecTBo n3mMepeHnil B KaXXa0i TOUKE
JOJIKHO OBITh HE MEHEE TpeX.

JIns OpUEHTUPOBOYHOTO OMPENICNICHUsI pacXxoja BO3JAyXa B KaKOM CEUCHUU
BO3JIyXOBOJa M3MEPAIOT JUHAMUYECKOE JABJICHHME HAa OCH CEYEHHUS U OCEBYIO
CKOpPOCTh, KOTOpas M SIBJISIETCS, Kak MOpaBUio, Upygyx. UTOOBI y4yecTb
HepasHOMEpPHOCMb NOMOKA W TIEPEUTH OT MAKCUMAaJbHOM CKOPOCTH K CpPEIIHEH,
MOHO BOCIOJIb30BaThCS TPaUKOM, MPEICTABIICHHOM Ha pUC. 4 COCTAaBJICHHBIM Ha
OCHOBE IKCIIEPUMEHTAIIbHBIX JaHHBIX.

0,054D

/ - 0,20

0,230

O npu 100mm <D< 300 mm
@ npu 0 >300mm

Pucynok 2. KoopanHaTel TOUeK N3MEPEHUS TABJICHUN U CKOPOCTEN B
BO3yXOBOJaX [UJIUHIPUYECKOTO CEUEHUS.
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Pucynok 3. KoopauHatsl Touek u3aMepeHus JaBICHUS U CKOPOCTEHN B
BO3/IyXOBOJ[aX MPSMOYTOJILHOTO CEYEHUS.

KHep
0,8

0,7

0,6

0,5
3.2 36 40 44 48 |IgRe

Pucynox 4. I'padguk 3aBucuMocT K03 GuiineHTa HepaBHOMEPHOCTH.

3unauenus KHep onpedeﬂﬂemCﬂ 6 3asucumocmu om pesxrcuma o8udICeHUs

6030yxa, KOTOPBIN XapaKTepu3yeTcsl BeTUUYMHON Kputepus PeliHonbaca

1Y) -d
Re = Ymax
19 1

rje d — BHYTPEHHHI AMaMETP KPYIJIOro BO3AYX0OBOAA WM SKBUBAICHTHBIN (
10 TUIOMIA ) AUAMETP MPSIMOYTOJIHLHOTO BO3yX0BO/IA, M;
9- KO>(Q(QUIMEHT KUHEMATUYECKOH BA3KOCTH BO3AyXa, M2/c (nns
HOpPMaJBHKIX ycaoBuit ¥ = 15+ 107°% Mm% /¢)
Jns  typOynentnoro pexuma (Re > 10000) Ky, = 0,816,a  nns
namunaproro (Re < 2300) K, = 0,5.
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2. Annapartypa u o6padoTka pe3yabTaTOB

Annapamypa. T'ocynapctBeHHbli ctangapt 12.3.015-79 ycranaBiuBaer
ornpezeNeHHble TpeOOBaHMsI K KJIacCy TOYHOCTH NMPUOOPOB. T.€. AJI UCHBITAHUH B
YaCTHOCTH Il ONpPEAENICHUs NPOM3BOJUTEIBHOCTH BEHTUJISATOPA WM Pacxoa
BO3/lyXa B BEHTWIALIMOHHOM CETH TpeOyeTCsl IPUMEHATh CIAEAYIOLIYIO alaparypy:

- Kombunuposannwviti npuemnux — JUisl U3MEPEHUS ITUHAMHYECKOTO
JABJICHUS IIPH CKOPOCTH JBUKEHHUS BO3]lyXa OoJiee 5 M/C M CTaTUYECKOTrO JIaBJICHUS
B YCTAaHOBUBULIMXCS IMOTOKAX,

- Ilpuemnux noanoeo Oaenenus — s U3MEPEHUS MOJHOTO JIABJICHHUS
MOTOKOB IIPU CKOPOCTSAX JIBUKEHUSI BO3yXa Oosee 5 M/C; 3TOT NpuOOp B OTIIMYUU
oT HanopHo#l TpyOku [Iuto — IlpaHaTis uMeeT TOJNBKO OJHO OTBEPCTHE (M OJIUH
HITYUep IS MOAKIIOYEHUS K MUKPOMaHOMETPY), KOTOPOE B MOMEHT M3MEpPEHUs
JOJDKHO OBITh HANpPaBJICHO HaBCTPEUY MOTOKY; eciu NpUemMHUK NOAHO20 0d6leHUs
paszeepHyms 6 oOpamHoe HanpaeneHue, mo maHomemp Oyoem U3Mepsmy
cmamuyieckoe 0agnenue;

- Tepmoanemomemp niis U3MEPEHUS CKOPOCTEH BO3TyXa MeHEe 5 M/C;

- bapomemp xnacca mounocmu ne nuorce 1,0 11st ”3BMEpEHUs AaBICHUS
B OKPY’KaloIlIeH Cpene;

- llcuxpomemp u ncuxomempuueckue TEPMOMETPBI ISl HU3MEPEHHUS
TEeMIEpaTypbl U BIaXHOCTH Bo3ayxa mo ['OCTy 112-78
[Tpu BbINOJSIHEHUH J1TAOOPATOPHBIX PAOOT (B YUEOHBIX WLENSX) OONYCHMUMO IMUM
mpeboBanUsAM He C1ed08amb CIMpPo2o.

Oobpabomka pezynomamos usmepenuii. llpu onpeneneHUu CKOPOCTU H
pacxoja  BO3AyXa B BO3AYXOBOJIE MpPH  HCHOJB30BAHMM  LH(PPOBOIO
muddepenunansHoro manomerpa JIMY-01 Ha ocHOBaHMM 3aMepPOB TUHAMUYECKOTO
JIABJICHUS. HA SKPaH JUCIUIess npubopa kpome Py BbIBOIsTCS 3HAYeHUs 9, Jp, U L.
3HayeHMs 3TUX BEJIMYUH ONPEIEIISAIOTCS 110 MporpaMmmam (3ajI0KeHHBIM B IPUOOD),
KOTOPBIE OCHOBAHBI Ha CJIEIYIOLIUX 3aBUCUMOCTSX !

z P0:5
A @;
Z
2 0,5
0.=(5+5) (5;
2 0,5
19cp = (; PA) (6);
2 0,5
L=59,= (;-pﬂ) 7);

o M
riae L — o6'beMHbBIN pacxo[ Bo3Jyxa, —;
l{

S — nI0IAa/b MONEPEeYHOro ce4eHUs BO3/LyX0B01a, M?;
Z — 9MCJIO 3aMEPHBIX TOYEK;
p — IJIOTHOCTH BO3/yXa, KI/M>;
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IInomnocms 6030yxa 3aBHCHT OT OCH €r0 TEMIEPATypbl U BIIAKHOCTH.
CornacHo ypaBHeHutO MeHaeneeBa — KianelipoHa, MJIOTHOCTh MAECAJIBHOIO ras3a

(Macca equHUIIBI 00beMa Ta3a) HAXOAUTCS U3 YPaBHEHUSL:
_ PM 8);
P=R273+ 0 ®);
rae P — abcosiroTHoe aaBJiieHue, [1a;
M — MoJsisipHas Macca, AJi BO3Jyxa IPUHATA paBHOU 29;
t — TeMmmneparypa Bo3ayxa, °C;
R — yHuBepcaJibHadA ra3oBas I0CTOAHHAaA paBHad 8314;

s Bozmyxa ipu armocdepaoM nasienun P, = 101225 lau t = 20°C:
101225 % 29

P = 8314 % (273 + 20)

Jlnst ydeta OIHOBPEMEHHO U BIUSHUS t U ¢ Ha 3Ty BEJIWYUHY BBOJUTCA
MONPaBOYHbINA KOdQduieHT Ky, 3Ha4eHns: KOTOPOTO MPUBEIEHBI B TA0. 1.

Tabmana 1. 3aBucumocts Ko3puinenra Ky oT Temreparypsl U BIaKHOCTH

epeMeLIaeMoro BO3ayxa.
t, °C 10 20 30 40 50

©,% | 50 | 100 | 50 100 | 50 | 100 | 50 | 100 | 50 | 100
Ky 10,998 1,003 |1,000 1,005 1,004 1,012 1,010 1,025 1,020 | 1,040

= 1,2 xkr/m5,

3. IIporpamma padcoThbI

1. IToaroToBUTH MPUOOPHI U CPEACTBA JJIsl UBMEPEHUST CKOPOCTU BO3/yXa B
BO3/1yXOBOJAAX:

- muddepenuuanbupiii Manomerp JAMII-01 M — npoBeputTh 3apsaxKy
aKKyMYJIATOpPA;

- HamnopHast TpyOka [luto-IIpanaris — mOpoBEepUTh HAIUYHE PE3UHOBBIX
IUIAHTOB HYKHOW JUIMHHBI;

- aCIUPALIMOHHBIN IICUXPOMETP ISl U3MEPEHUSI TEMIIEpAaTypa U BIAXKHOCTH
BO3/yXa — CMOYUTh TKaHb B «MOKPOM» TEPMOMETPE;

- pyJieTKy (WJId APYrod U3MEPUTENIbHBIM WHCTPYMEHT) JUIsl ONpEIEICHUs
pa3sMepOB MONEPEYHBIX CEYEHUMN BO3LYXOBOJIOB, JNIMHHBI YYaCTKOB U T.J.

2. BeiOpath momepeuHoe ceueHre BO3yXOBOJAA Ha JIAOOPATOPHOW MOJETH
BEHTUJISILMOHHOM ceTu (WM JBA ceueHusl. Ha HaeHemaHuu U Ha 8Cacbl8aHuu — 10
3aJIaHNI0), B KOTOPOM MOKHO OINPEJEIUTh CKOPOCTH C 3aMEPHBIX TOUYKAX C IIEJIbIO
omnpeenaeHus cTerneHu (KoddduimenTa) HepaBHOMEPHOCTH BO3AYIIHOTO TTOTOKA B
JAHHOM IIOIIEPEYHOM CEYEHUU BO3AYXOBOJA M MOCTPOEHHUS SIIOPBI CKOPOCTEM.
CxeMa pa3MelIeHHs 3aMEPHBIX TOUEK B IIONIEPEYHOM CEUEHUH BO3AYX0BOJA JaHA Ha
puc. 5.

3. CoeauHuTh MTYylIEpa MUKPOMAHOMETPA ¢ KOHIIAMH HAMIOPHOM TPyOKHU Kak
JUISL U3MEPEHUST TUHAMHUYECKOro AaBiieHus. [[pon3BecTu 3amep CKOpOCTH B KaX 01
TOYKE U OMPEICIUTDh CPEOHIOI CKOPOCHb NO NONEPEUHOM) CeUeHUIO 8030YX0800d.
Pesynbrarel 3amepa cBecTu B TabuILy 2.
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Pucynok 5. Cxema pa3MmelieHus 3aMEpHBIX TOYEK

Tabnuma 2. PesynpraThl 3amepa ckopocterr V(M/c) B Toukax MOMEPEUHOrO
CCUCHHUs]  BO3AYyXOBOJA.

3aMEDHLLE [Tokazanus nudpmanomerpa, v, M/c
p CeueHrie Ha HaTHETaHUE ‘ CeueHne Ha BCaChIBAaHHE
TOYKH I10
BepTHKAH 3aMepHbIe TOUYKH Ha TOPU3OHTAIN
I 1 Il v V I ] Il v V
a
0
B
r
A
Cpennsis
0T a 10 11
CpenHsisi CKOPOCTh MO CEYCHHIO. ... Cpenssisi CKOPOCTb 0 CEYSHHIO. ...

KoaddummenT HepaBHOMEPHOCTH paclpeesieHusi CKOPOCTH BO3YIIHOTO
MOTOKa paBeH Kyep= ...

4. B xapakTepHbIX TMONEPEYHBIX CEUECHHUSX BJOJb BO3JAYXOBOJA
JabopaTopHOl MoOaenu ceTh (C IENTbI0 OMPESICHUS W BBIABICHHUS BIUSHUS
MECTHBIX COMPOTUBJIECHUN HA JUHAMHUKY CKOPOCTHU OT CEYEHUHU K CEUECHUIO BJOJb
BO3JIyXOBOJa) 3aMEPUTh CKOPOCTh B TMSITH TOYKaX IO BEPTUKAJIBLHOW OCH
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BO31yXoBoja (a,0,B,,J1 B KaXJOM IONEPEYHOM ceyeHuM). Pe3ynpTaTel 3aMepoB
opopMHUTh TabIHLIEH 3.

Ta6nuna 3. 3HaueHne CKOPOCTEN B TOUKAX 3aMepa
3amepHast [TonepeuHoe cedyeHue 1o AJIMHE BO3AYX0BOJIa

TOTKa 110 1 2 3 4 5 6 7 | urn
BepT. oCHu

=W (O

A
CpCiH.3Hau.

5. BeiOpath ogHO WM JBa CEUEHHUS BO3JYXOBOJId, B KOTOPBIX MOXKHO
U3MEPUTH CKOPOCTH B 3aMePHBIX TOUKax B coorBeTcTBUM ¢ [[OCTom 12.3.018-79 ¢
LEJIBI0 ONPEACNICHHS] pacXxo/a BO3AyXa B MOMNEPEYHOM CEUYEHHHM BO3AYyXOBOJa (Ha
BCACHIBAaHUU WJIM HATHETAHUH ).

Jns BO3ayXOBOJla MPSIMOYTOJIBHOIO CEYEHUS pPa3MEpPOM IONEPEYHOTO
ceyenusa 300x 250 kak Mmoka3zaHO Ha PHUC. 3 3aMEPHBIX TOYEK JOJDKHO OBITH 16.
PesynbTaTel 3aMepoB no nokazanusim JI1IM-01 cBectu B Tabmnuiry.

Ta6numa 4. CkopocTh BO3yXa B 3aMEpPHBIX TOUEK B IMOMEPEUYHOM CEUCHHUU
B03/1yx0Boja Ne (Ha HAarHETaHUE U HA BCACHIBAHHUE)

ITo

BepTHKam/ I I i Y
ITo
TOPU30HTAIH
a
0
B
r

3HauYeHMS CPETHEN CKOPOCTH MO CEYEHHIO 10 nokazanusam JIMII-01 M.

6. Ilo dbopmyne 2 onpenenutb 0ObEMHBIA PAacXo/ BO3JyXa B MOMEPEUHOM
cedyeHuu (0e3 yueTa TeMrepaTypbl U OTHOCUTEIHHOU BIIAYKHOCTH BO3/yXa)

7. C mOMONIBIO ACHUPAIMOHHOTO MCHUXPOMETpPa 3aMEPUTH TEMIIEPATYPY
Bo3ayxa t,°C 1 OTHOCUTENBHYIO BIAXKHOCTh ¢, %. YMHOXHUTH pacxoga BO3AyXa C
yuerom koddunmenta K.

4. Conep:xxanue oTyera
OT4eT J0JDKEH coepkKaTh.
- HaMEHOBaHUE PaOOTHI;
- 11e1b PabOTHI;
- 3a1a94 pabOTHI;
- ACKOHOMETPHUYECKYI0 CXEMy JIa0OpaTOpHOH YCTAaHOBKH C
yKa3aHUEM Ha CXeM€ CeUeHUH, BEIOPAHHBIX ISl SKCIIEPUMEHTA,
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- CXEMBI 3aMEpPHBIX TOYEK, B 3aBUCMMOCTH OT 3aJay 3amMepa
CKOpOCTE;

- Ta0IUIbI pe3yJIbTATOB U3MEPECHUM;

- CIIEKTP CKOPOCTEH, - DIOPBI CKOPOCTEN;

. aHaJIi3 MOJYYEHHBIX PEe3yJIbTAaTOB, BHIBOIBI.

S. KoHTpOJibHBIE BONPOCHI.

1. Ilpu pemieHnn Kakux 3ajad BEHTWISIIUU BO3AyXa TpeOyeTcs U3MEpEHHE
CKOpPOCTEN BHYTPH BO3/1yXOBO/IA.

2. Yto sBusercss mpu BBIOOpE MeECTa PACHOJIOKEHUS H3MEPUTEIBHOTO
cedyeHus B cooTBeTcTBUE ¢ TpeboBanusimu ['OCTa.

3. Kakoit I'OCT ycranaBiMBaeT METOJ a’3pOAMHAMUYECKUX HWCHBITAHUN
BEHTUJISILIMOHHBIX CUCTEM.

4. Ot 4ero 3aBUCHUT BBIOOP 3aMEpPHBIX TOYEK B IOMEPEYHOM CEUEHUU
BO3/1yXOBOJA.

5. Yrto Takoe k03P HUIIUEHT HEPABHOMEPHOCTH, KaK OH OIMPEIEIseTCS.

6. Kakum oOpa3om ompenesnseTcss pacXxo]] BO3IyXxa B MONEPEUYHOM CEUYCHUHU
BO31yXOBOJA.

7. Ot kakux (aKTOpOB 3aBHUCUT W TIUIOTHOCTh BO3JlyXa W Kak OHH
YUYUTBHIBAIOTCS TP OMPEJCICHUN CKOPOCTH M OOBEMHOIO pacxoja BO3AyXa B
MOIMEPEYHOM CEYEHHUH BO3TYXOBO/IA.

Paboty BbIONTHUI (cTyneHT)

PabGoty npunsin (mpeno1aBaTeb)
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JlaGopaTopnasi padora Ne3
OITPEAEJEHUE KOOOOULHUEHTA TPEHUA BO3AYXOBOJA0B

Ilenv padompl: 03HAKOMHUTHCSI C METOAMKOMN OIpeaeneHust Ko3ppuunenrta
TPEHUS HMIUPUYECKH OLICHUTh BIMSIHUE PpPEXKHUMA JIBHJKEHHsS BO3AyXa B
BO3/yXOBOJIE U ILIEPOXOBATOCTh CTEHOK BO3AYXOBOJA Ha 3TOT MapaMeTp.

3aoauu pabomel: Ha 1a00PATOPHOM CTEHJIE OMNPEACTUTh (HAKTUUYECKUE
3HaYeHUs KO3(PPUIMEHTOB TPEHUSI PU PA3TUUHBIX CKOPOCTSAX JABMKEHHS BO3yXa.
W3yuuTh BAUSHUE CUJI TPEHUS HA IOTEPU JaBJICHUS BO3YIIHOIO MMOTOKA.

1. TeopeTu4ecKHue OCHOBBI

Ilo6youmenem nNBUXKEHUS BO3AyXa B BEHTWIALIMOHHON CETH, KaK MPaBUIIO,
SBIIICTCS  BEHTWIATOP, KOTOPBIM MNOTPEONsst  271ekmposnepeuio, TeEpenacT
BO3YLIHOMY IIOTOKY SHEPTUIO 8 gude NOMEHYUANbHOU SHEp2UuU 0asaeHus BO3yXa.

3a c4eT 3TOM SHEPTrUH BO3AYIIHBIM NOTOK NEPEMEIAETCS M0 BO3AYXOBOJAM,
pacxoaysi IOJYYEHHYK OHHEPrHI0 Ha IPEOJOJICHHE CUJI TPEHUS O CTEHKH
BO3/yXOBOJa M IPEOJOJIEHUE MECTHBIX CONPOTUBIEHUH. [Ipu mpenuu suepeus
0aeneHuss nepexooum 6 Menioeyr SHepeuro, KoTopas HAET Ha HArpeB BO3IyXa
(4JacTU4YHO) M Yepe3 CTEHKH BO31yXOBOJAa NEPENAETCA B OKPYXKAIOLIYK Cpery U
pacceuBaetcs (T.€. sl BO3AYIIHOIO TOTOKA B BO3yXOBOJE OHA TEPSIETCH ).

JUis  BO3LYyXOBOJA  NPOU3BONLHOU  HOpMbl  NONEPEYHO20  CeYeHusl
(0OMHAKOBOrO MO BCEH JJIMHE) NPU HEU3MEHHOM pacxo/ie BO3JyXa IOTEpH

JaBJICHUs HA TpeHue A onpenenstoTcs o hopmyne Jlapeu:
I 9%p Al9?p A
APTP:A:S.szzal' (1)
rae AP, — motepu naBieHus Ha TpeHue, [1a;
Arp — AJMHA TIPAMOJIMHENHOTO Y4acTKa, M;
I1 — mepumerp BO3ayX0BOAA, M;
S — oAk NONEPEYHOr0 CEYEHHUS BO3YX0BOA, M,
p — IIOTHOCTh BO3/yXa, KI/M>,
V — CKOpOCTh IBMKECHHS BO3IyXa, M/C.
7° — TUAPABINYECKUN PAINYC, M.
J{71s1 BO31yXOBOAA NPAMOY201bHO20 CEYEHUS:

S ab A(a+b) 9%p
=—=——, AP, = — 2
r n  2(a+b)’ TP 2ab 2’ (2)
I[Hﬂ BO3AYXO0BOJ0B Keadpamﬂoeo cevyernus.
a Al 9%p
=, APTp—a ~ (3)

rZie @ — CTOPOHA KBaJIpaTa, M.

JInst BO31yX0BOJAA KPY21020 CeYEeHUs'
d Al 9%p
=, ARy =— —, (4)

Koagppuuuenm mpenus asnsemcs nepemeHHoOU GeIUYUHOU U 3ABUCUM OM
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xapakmepa O08UdNCeHUs HCUOKOCMU B BO3JYXOBOJAX, KOTOPBIH MOXET OBITh
JIAMUHAPHBIM A MYPOYIEHMHBIM.

Kputepuem cnyxxammm A ONpPECICHUsS HATUYHUS TOTO WU APYTroro
XapakTepa JBWKEHHUS, ABIsSeTcs xpumepui (Wan uucno) Petinonrvoca — Re.
Kosgppuyuenm mpenus npu namunaprom pejicume OBUNCEHUS 8030YXA 3A6UCUM

moawbko om yucia Re. B yacTHOM ClIy4dac IJIs1 KaHaJIOB KPYTIJIOIrO CCUCHUA !

R, =% (5)

v
rac v — CKOPOCThb BO3yXa, M/C;

d — nmameTp BO3IyX0BOJA, M;
d
JUISL IPSIMOYTOJIBHOTO CeUeHHUs 03 1Mo IIomaIu me - TZ =a-b,

V — K0>(QPUIUEHT KHHEMAaTHIECKOH BA3KOCTH BO31yXa, M2/C;
3HadeHus k03P puImeHTa KHHEMaTHIEeCKOW BI3KOCTH BO3/IyXa MPUBEICHEI B
Tabsm. 1:

Tabnuna 1 — KoaddunmeHt knHeMaTH4ecKoi BI3KOCTH:

Temneparypa Bozayxa ts, °C | KoddhuumenT kuneMaTHIecKoii BA3KOCTH V, M2/c

-20 0,0000113
-10 0,0000121

0 0,0000130

10 0,0000139

20 0,0000157

40 0,0000170

60 0,0000192

Kpumepuii Re ssnsemcs eenuyunoti 6es3pasmeproti. JlamuHapHBIN pEXUM
umeet mecto pu Re<2300, nepexoansiii — mpu 3000< Re<10000, a TypOyneHTHBIN
—pu Re>10000.

B npedenax namumnapnozo pescuma o0sudicenus 6030yxa Kodpuyuenm
MpenUsl A COBEPULEHHO He 3a8UCUM OmM CENneHU WepoXo8amocmu CnmeHoK U paBeH

no gopmyue [lyazeitns:
64

A= Re’ (6)

Ipu mypbynenmnom pedxcume 0udxcenus, kpome uucen Re, koagppuyuenm
Mpenust 3a8UCUm makadice U om Kodpduyuenma omHOCUMENbHO UEPOX08aAMOCmuU
k/d, rme k — aOcomoTHas MIEPOXOBATOCTh, T.C. CPEOHSSA BBICOTA OTACIBHBIX
MEJTbYaUIIIUX BBICTYIIOB W HEPOBHOCTEW Ha MOBEPXHOCTH CTEHOK B PaJUaIbHOM
HanpaBieHud (MM), a d — TuameTp Bo3ayxoBojaa (MM). BennunHa OTHOCHUTEIIBHOM
MIEPOXOBATOCTH XapaKTePU3yeT BHYTPEHHHUE TIOBEPXHOCTH BO3IYXOBOJIOB B
TUAPABINYECKOM OTHOIICHUH.

Ilo mepe e6o3pacmanus uucia Re enusnue Ha 3nHaueHue A ckazvléaemcs
menvune, npu Re>10000 A 3asucum moabko om OmHOCUMENbHOU UEPOXO8AMOCHU
¥ MOXXHO HCIMOJIb30BaTh Jis mpakThuueckux pacuetoB popmyny b. Illedppencona.
J1J1sl HEKOTOPBIX PEKUMOB JIBHKCHUS BO3IYIITHBIX IIOTOKOB 00JIE€ TOUHBIC 3HAUCHHUS
onpenensitorea no popmynam M. Hukypaaze unu brnasuyca.
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B pacuerax BEHTWISLIMOHHBIX BO3AYXOBOJOB M KaHAJIOB PacCIpOCTpPaHEHUE
nonyunia popmyna, npeanoxxenHas A.J[. Anprirynem:

68  Kk\02°
Ay = 0,11 (R—e + E) , 7)

Dopmyna oaem 0ocmosepuvle pe3yibmamoul 0sl 8cex obaacmeti mypoyieHmHo2o
peodicuma NBWKEHUS BO3yXa U MPUOIMKCHHBIE ISl TAMHUHAPHOTO U TIEPEXO0THOTO.
Bennuunst K u d B dopmyne (7), IpUHUMAIOT B OJWHAKOBOH Pa3MEPHOCTH.
3nauenus K npuBeaeHbl B Ta0I.2.

Tabmuma 2 — AOcCONIOTHas IIEPOXOBAaTOCTh K CTEHOK BO3AYXOBOZOB M3 Pa3IMYHBIX
MaTepHajoB

Marepuas CTEHOK BO34yX0OBOJIa K, Mmm
JIucroBas cranb 0,1
Bunnmnact 0,1
AchecToLleMEHTHBIE IUIUTHI WK TPYOBI 0,11
®danepa 0,12
[IInakoanie6acTpOBBIC TIUTHI 1,0
Kuprnu 4.0
ITykarypka (110 METAJLTMYECKOH CETKE) 10,0

B nHXeHepHBIX pacueTax NOTEpU JABJICHUS HA MPEOIOJIEHUE CUJl TPEHUS B
BO3/TyXOBOJIE ONPEACIIIOT Mo hopmyIie:
AP, = R|, (8)
rae R — ynenpHBIC TOTEpH JaBIeHUS HA TPEHHUE HA 1M JJIMHBI BO3yX0BoAa, [1a/m;

o

Jns ompenenenuss R meramnumyeckux Bo3ayxoBojoB (mpu K=0,1 mm)
KPYIJIOTO CEUCHHS COCTaBJIEHbI TaOJIMIILI © HOMOTPaMMBI.

JUist  pacdeToB  8030YX060008 U KAHANO8 NPAMOY20AbHO2O  CeUeHUs]
HONL3VIOMCA  MAOIUYAMU U  HOMOSPAMMAMU, COCMABNEHHbIMU OISl  KPY2iblX
8030YX0680008, HO 800AM NPU SMOM IKGUGANEHMHBLIL Ouamemp, Npu KOMmopoMm
nomepu Ha mMpeHue 8 KpY2IOM U NPAMOY20JIbHOM 6030YX0800aX PABHLL NpU
00UHAKO0BOU cKopocmu nomoka (HO HE paBHBIX pacxodax BO3ayXa).

DOKBUBAJICHTHBIN TUaMETpP U1l MPSIMOYTOJIBHBIX BO3yXOBOJOB OMPEIEISIOT
1o popMyJie CKOPOCTH:

A
JUTA KPYTJIbIX BO3JYXOBOJIOB R = i P

b = farsy ©
riae dy — SKBUBAJICHTHBIN TuameTp (no ckopocmu), M;
a, b — pa3aMepsl MOMEPEUHOTO CEYEHUS TPSIMOYTOJILHOTO KaHalla, MM.

[Ipu pacuere BO3ayX0BO/Ia C MIEPOXOBATOCTHIO CTEHOK — M 3HAYUT C JAPYTUM
3HaUYEHWEM A — MPETYCMOTPEHHOW B TaONHIAX ¥ HOMOTpAaMMax CIEIyeT NeaTh
MOTIPABKY K TAaOJMYHOMY 3HAUCHHIO YICThHBIX MTOTEPh HA TPEHUE:

Ru =R By (10)
rie R — tabinudHOe 3HaUeHUE yACIbHBIX IOTEPh JIaBJICHUS HAa TPCHUE;
B — K03pbUIMEeHT yueTa BIMSHUS Ha KO3 HUITUEHT IIEPOXOBATOCTH CTCHOK U
BEJTMYHMHBI JaBJICHUS BO3TyXa.
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Ta6mmma 3 — 3naueHus monpaBoyHoro Koddduimenta S,

v, By npu K, MM v, B, npu K, MM

Mm/c 1,0 1,5 4,0 10,0 m/c 1,0 1,5 4,0 10,0
0,2 1,04 1,06 1,15 1,31 6,0 1,44 1,58 1,98 2,48
0,6 1,11 1,16 1,33 1,60 7,0 1,47 1,61 2,03 2,54
1,0 1,16 1,23 1,46 1,77 8,0 1,49 1,64 2,06 2,58
2,0 1,25 1,35 165 | 2,04 9,0 1,51 1,66 2,10 2,62
3,0 1,32 1,43 1,77 2,20 10,0 1,53 1,68 2,12 2,66
40 |1,37 1,49 1,86 2,32 11,0 1,54 1,70 2,15 2,69
50 |141 1,54 1,93 2,41 12,0 1,56 1,71 2,17 2,72

2. Anmaparypa 4 MeTOAUKA 3aMepPOB.

J11s1 BEIOJTHEHUST HEOOXOIMMBIX 3aMEPOB IOTPEOyeTCS:

— HamnopHble TpyOKHu — 21T (4 wT);

— nudmanomerp IMY 0IM — 1 wt (wiu 2mr);

— pyJIeTKa;

— acnupaTop ICUXPOMETP.

Memoouxa 3amepoe.

Jlist onpenenenus Ko3pPuiuenTa TpeHus Halo:

— Ha BCACBIBAIOLICH WJIM HAarHETaTEJIbHOW JMHHUU BEHTUIIALMOHHOW CETU
BbIOpaTh NPSIMOJIMHEWHBIA YYacTOK C TIOCTOSIHHBIM CEUEHHEM BO3JyXOBOJa, C
IOCTOSIHHBIM PacXx0/I0M BO3IyIIIHOI'O IOTOKA (& 3HAYUT U C TOCTOSIHHOW CKOPOCTBIO)
JUTHHOM HE MeHee 2M;

— MPUCOEIUHHUTH HAMOpHBIE TPYOKM K IITylepam Au(MaHOMETpa Kak
noka3aHo Ha cxeme (puc. 1) u mpousBecTu 3amep; AMPMaHOMETP BBIBOJIUT HA SKPaH
JUCILIES BEJIMYUHY Pa3HUIy MOJHBIX TABJIEHUN B ceueHUAX 1-1 m 2-2, kotopas Ha

JAHHOM yqaCTKe, 1€ HCT MCCTHBIX COHpOTHBJ’IGHHﬁ, paBHa HOTepﬂM Ha TpCHI/Ie T.C.
APyon = APy, .

Pucynok 1. Cxema yCTaHOBKH anmnapartypsl 11 ©3MepeHust APnox=APmp
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— YYHUTBIBas HEPAaBHOMEPHOCTh CKOPOCTH BO3IyXa IO CCUCHHUIO BO3IyXOBOJA,
CJIETyeT 3aMep MPOU3BECTU HE TOJBKO TI0 IIEHTPY, @ B HECKOJIBKUX TOYKaX (a,
b, ¢, d) Ha 3amMepHBIX JHUHAX cedeHUU 1-1 u 2-2 U MOJYy4YUTh MOKA3aAHUS
nudmanomerpa — cpesiaee 3HaucHue AP,

— 3aMepUTh CpelHee 3HadyeHue (1Mo Toukam a, O, B, T, J) JTWHAMHYECKOTO
JABJICHUSI U CKOPOCTH; JOCTATOYHO STO BBIMOJIHUTH TUOO 1yisi ceyeHus 1-1
6o 2-2;

— KO3 PUIIMEHT TPEHUS UCTIBITYEMOT0 BO31yX0BOAa BEIYUCIISIETCS IO (hopMyJie

Hapcu (bopmyina 1).
3. Ilporpamma paoor.

3.1 3apanue

1. U3yuuTh TEOpETUYECKHE OCHOBBI.

2. IloaroroBuTh NpUOOPHI U CPEICTBA U3MEPEHHUS JABICHUS B BO3TyXOBO/IE.

3. BriOpaTh Ha 1ab0paTOPHOM CTEHJIE BEHTUIISIIMOHHOM CETH MPSMOJIMHEHHBIN
Y4aCTOK C TOCTOSHHBIM pacxoJIOM BO3AyXa M IUIOLIAJbI0 IMONEPEYHOTO
CCUYCHUS.

4. 3aMepuTh pacCTOSIHUE MEXKIY 3aMEpPHBIMHU ceueHusiMU 1-1 u 2-2, T.e. n1nuny
L sKCneprMMEHTaIbHOIO YYacTKa, pa3Mepbl MOMEPEYHOro0 CEYEHHUs. DTH U
IpYrue TEOMETPUYECKME U a’pOJMHAMUYECKHE [apaMeTphl y4yacTKa
BO3/IyXOBOJIa 3aHECTHU B Ta0I. 4

Ta6J'II/ILIa 4 1Ila AMCTPLbI OKCIICPUMCHTAJIBHOT'O BO3AYXO0BOJ4d

Hmuua | Pasmep | [lmomans | Ilepumerp, | uamerp, Marepuan | AGcomroTHas
L, M ceyeHus | ceuenus, |II, m SKBHBaJICHTHBIN IEPOXOBATOCTh
axhb,mm | S, M2 0 TUIOUIAAN CTEHKH

5. 3aMepUTh pacCTOSTHUE MEXIY 3aMEPHBIMU ceueHus MU 1-1 u 2-2, nouny L u
pasMephl ceueHHs BO3ayxoBoaa a X b. Pesynbrar uamepenuit opopMHUTH B
BujI¢ TaOnuIbl (Tadi.4).

6. [lpucoeanHUTH ABE HAMIOPHBIE TPYOKH, YCTAHOBJICHHBIE B cedeHnu 1-1 u 2-2,
K mTynepam nudpmaHomeTpa Kak mokazaHo Ha puc.l.

7. TlpousBectn 3aMep AProsB 3aMEPHBIX TOUKAX (a, 0, B, T, 1T), IepemMerias TpyOKu
B ceueHMsIX 1-1 u 2-2, u onpeienuTh cpednee 3Hauerue APuo cp.

8. B ceuenun 2-2 ompenenuTh cpeaHee (M3 3aMEpHBIX TOdek a, O, B, T, 1)
3HAYEHUE OUHAMUYECKO20 O0daBleHUs U CpeoHell CKOpOCmU, Pe3yJbTaTbhl
3aHECTH B Ta0J1.5 1151 ompeaesieHus KodpuiiueHTa TpeHus A.

9. C nmomompto mubepa U3MEHUTh PacXo]l BO3JyXa B cUCTeMe (M B TOM YHCIIE,
Ha 3aMEpPHOM YYacTKe) ¥ MOBTOPUTH 3aMephl, yKa3aHHbIE B 1.6. 3aMepsl
BEITIOJTHATH HE MEHEE YeM B TPEX PEeKUMaXx.

10.06paboTtaTh pe3ynbTaThl 3amMepa, paccuyuTaB KOIPPHUIMEHT TPEeHUS IS

KaXXJ10T0 U3 PCIKMMOB, T.C. IIPU PA3HBIX 3HAYCHUAX YHUCIIA Re.
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11.Paccuntate 3HaueHus A 1o dopmyine A.JI. Anprmyns (popmyma 7) u
CPaBHHUTh MX CO 3HAYCHUSIMH, IIOJIYYCHHBIM B PE3yJIbTaTe H3MEPCHHUS.

Tabnuua 5 3HavyeHus koddduimenTa TpeHust A pacyeTHO

OrnpesienieHHOE HKCIIEPUMEHTATBHO PacuérHoe 10 hopmyste ANBTITyIIs
Pexxum
paboThI APuox=APm P V.
- Ps g cpy 0 v
BO3/IYXOB , Re d,, m | k/d
ona Y Jla Jla M/c re A ) fs f A
M4/

1 2 3 4 5 6 7 8 9 10 11

|

1

1l

v

3.2 Conep:xanue oT4yera
OT4eT J0JKEH colepkKaTh:

— HanMEHOBaHUE PabOTHI;

— 11eJ1b paboTHI;

— 3aJ1a4u padoTHI;

— aKCOHOMETPUYECKYIO CXEMY JIa0OpaTOpPHOW YCTAHOBKU C yKa3aHUEM CXEM
CEUYCHHI BO3YXOBO/1a, BEIOPAHHBIX JIJIS1 DKCIIEPUMEHTA,;

— CXEMbI TIPUCOCIUHCHHUSI MaHOMETpa W HAMOPHOW TPYOKM I 3amepa
JABJICHUM BO3TyXa B BO3/IyXOBO/AaX (HAa HarHETaHUM WM Ha BCACHIBAHUN);

— TabUIBl 00PAOOTKHU PE3yIHTATOB 3aMEPOB;

— pacueTHbie (POPMYIIBI;

— aHaJIM3 MOJYYEHHBIX PE3yIbTaTOB, BHIBOIHI,

— TOJIITUCH:
PaGoTy BbITIONTHUI (ctyneHT)
PaGoty mpunsin (mpernogaBaTeb)
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3. KoHTpoJibHBbIE BOIPOCHI.

Uem 00yCIIOBICHO HAMYUE MOTEPh JABICHUS HAa MPIMOJIUHEHHOM Y4YacTKe
BO3yX0BOa?
[Touemy auHAMHYECKOE JaBICHHE B BO3JYXOBOJE MOCTOSHHOTO CEUCHUS HE
W3MEHSIETCS?
Kak u3Meputh nepemnaj JaBiICHUN MEXIY ABYMS CEUCHHUSMHU BO3IyXOBOJA
IIPU BCACBIBAIOLLIEM PEKUME?
Uro BIMsIeT HA BEIMYMHY MOTEPh AABJICHUS B MIPSIMOJIUHEHHOM BO3yXOBO/IE
MOCTOSTHHOTO MOTIEPEYHOTO CEYCHHUS?
3aBucuT 1 KOAYPUIUEHT Arp OT CKOPOCTH BUKEHUS BO3TyXa?
VYuutsiBaeT 11 KO3PULHEHT Arp (PU3MUECKUE CBOMCTBA BO3yXa?
Kakue pakTopsl BIUSAIOT Ha BETUIUHY KOdhPUImenTa Ay ?

8. B uewm 3akmouaercs pusudeckuii cMbIci kputepus Pelinonbaca?
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JlabopaTopHasi pa6ota Ne 4

OIIPEAEJIEHUE KOOPPUIHNEHTOB MECTHbBIX
CONPOTUBJIEHUMMETAJUIMYECKHUX BO31YXOBO/IOB

Henv paoomwvi: BreiscHuth ¢Qusnyeckuii cMmbicn  koddduimeHTta
MECTHOTOCOIPOTHUBJICHHS ({ M yCTAaHOBUTH OT KaKuUX (PAKTOPOB 3aBUCHUT €ro
3HAuYCHUE.

3aoauu pabomer: 3aMepUTh PA3HUILY TOJHBIX JAABJICHUN — JI0 U MOCIE
MECTHOTO COTPOTHUBJICHUS (OTBOAA, TPOMHUKA) — HA YYaCTKaX JJA0OPaTOPHOTO
CTEH/Ia BEHTIWIAIIMOHHONCETH ¥ TUHAMUYECKOE TaBIICHUE B 3aMEPHBIX TOUKAX
MpPU Pa3HBIX PEXUMaxXx padOTHl CETH, BBIYUCIHTH IJIs KaKIOTO BapHUaHTa
KO3((PUIIMEHT MECTHOTO CONPOTHUBIIECHHUS C.

[Ipoananmu3upoBaTh pe3yIbTaThl paOOTHI, CACIATH BHIBOJIBI.

1. TeopeTuueckue OCHOBBI

[Ipu mepemernieHny BO3IyXa MO BO3AYyXOBOJIaM HMMEET MECTO IMOTEpPHU
yACIBHON SHEPrUU MOTOKA HA MPEOJI0JICHUE HE TOJIBKO CHUJI TPEHUSI O CTCHKU
BO3JIyXOBO/a IO €ro JJINHE, HO ¥ HAIMPEOJ0JICHHE TaK HAa3bIBAEMbIX MECHIHbIX
conpomueneruil, TPHU TIEPEXoJie 4Yepe3 pasznyHble (ACOHHBIC YaCTH, B
YACTHOCTH TIPH Pa3/ICICHUH U CIWSHUU BO3IYIIHBIX ITOTOKOB B TPOWHUKAX U
KpECTOBHHAX, IIPH U3MEHECHUN KOH(PUTYpAITMH TTOTOKA.

Mecmmnvle conpomuénenuss — 3TO KOPOTKHM y4acTOK TpyOOmpoBojia, B
KOTOPOM CKOPOCTBU3MEHSIETCS 1O BEJIMYMHE WIM 0 HampaBiieHuto. Ha atux
ydacTKaX, Kak U B JTI0OOOM BO3JIyXOBOJIE€ UMEET MECTO M MOTEPU HA TPEHHE O
CTEHKH BO3JyXOBOJa, HO B HUX BO3HUKAIOT JOMOJIHUTEIbHBIC TIOTEPU IHEPTUU
JTABJICHUSI, CBSI3aHHBIE C OTPHIBOM MMOTOKA OT CTEHOK U 00pa30BaHUE 3aMKHYThIX
BUXPEBBIX CTPYKTYp, (Ha JOMOJHUTENbHYIO TYypOyJIU3aIui0 BO3/yIIHOTO
MOTOKa, puc.l).

BHC3AMTHOC
PACLIIPEHITC

(= —
—_— ".\\Xe.f.:—:

- == e - B ——

BHC3ATHOC
CYAKCHHC

PC3KHIT NOBOPOT
{(KoacHO)

MJIABHBIA TOBOPOT

— ——

—_— e
= =3

MIBHOC PACLUMPCHNEC MANBHOC CYAKCHIC
Anpparva (nchepyaop) (xoH(py30p)
———n e
—=
e
R R RS

P HUCYHOK 1- ASpO)II/IHaMI/IKa BO3YIIHBIX ITIOTOKOB B (l)aCOHHBIX JacTAX BO3AYXOBOJOB
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Yem Oosiee aKTUBHBI OTPBIBHBIE TEUYEHHS M BUXPEOOpa3oBaHUs, TEM
OO0JIbIIE MMOTEPH AABJICHHS NPH JBMXKEHUHM BO3yXa, TeM OOJIbLIE TaBIECHUE
(Hamop) AOJDKEH pa3BUBATH BEHTUJISITOP, TeM OOJbIIE 3JIEKTPOIHEPTUU OH
JOJIKEH TOTPEOIISITh.

[loTtepu naBiaeHUss B MECTHBIX CONPOTHUBICHUSIX MPOMOPLHOHATIBHBI
JUHAMHUYECKOMYIaBJICHUIO BO3yXa B BO3AYXOBO/E:

2.0
AP =7Z=(P° =(-P , (1)
raie ( — k03h(UIMEHT MECTHOrO CONPOTUBICHUS, BEIUYMHA
Oe3pasmepHasi, 3aBUCANIAs OT KOHCTPYKTUBHBIX OCOOCHHOCTEH © HE
3aBHCAIIAS OT CKOPOCTH;

p — INIOTHOCTb BO3/IyXa, KI/M>;

Y — cpeaHsisi CKOPOCTh MO CEYEHHUIO BO3IYIITHOTO MOTOKA, M/C.

JIyist GOJIBIIMHCTBA TEOMETPUUYECKH TMOJAOOHBIX CONMPOTUBICHUN BEIMYUHbI

HOCTOSIHHBI.

HezaBucuMocTs ux oT uncia Re yka3blBaeT Ha HE3HAYUTEIbHOCTh MOTEPh HA
TPEHHE IOCPABHEHUIO C MOTEPSIMHU OT BUXPEOOPA30BaHUA.

Kak npaBumno, ko3¢ (pHUIMeHTs MECTHBIX COTIPOTUBIICHUH OMPEACITSIOTCS
IKCHEPUMEHTAIBHO.

[Ipy BbIYMCICHUHM TOTEpPh AaBICHUS HEOOXOAMMO 3HATh K KaKoOu
CKOPOCTH OTHOCUTCATAOIMYHOE 3HaueHue (. B Tabnuuax kodppuuueHTon
MECTHBIX COMPOTHBICHUN OOBIYHO YKa3bIBACTCSA, K KaKOH CKOPOCTH OHH
OTHOCSITCS.

Kak npaBuno, { Oonblie Hydsi, HO MOXET ObIThb M MEHbIIE HYJIS.
Ompuyamenvroe 3sHaueHue mModxcem Oblms 8 OMEEeMmeIeHUsIX MPOUHUKOE. DMO
o3Hauaem, 4mo Npu OAHHLIX COOMHOWEHUAX PACX0008 8 OMBEMBIEHUSAX U 8
Cmeone MpPOUHUKA NPOUCXOOUm  2dicekyus  (nodcacwiganue) 6030yxa
omeemeneHusi OCHOBHbIM NOMOKOM. B pacuemax nomepwv Oaénenusig smom
cayuae C npuHumMaemcsi co 3HaKOM «MUHYCY.

Kax nokazano na pucynxe 1, uem niagnee uzmenenue Kougueypayuu u
COOMBEMCMBEEHHO  CKOPOCMU  8030YUIHO20  NOMOKA, mMeM  MeHblie
8UXpe0Opazosanue, a3Hayum, u MeHbuie nomepu SHepeun 0asieHus.

VYron packpeitTusi ouggyszopa ¢ 0€30TPHIBHBIM TEUEHHUEM BO3AyXa HE
nosvkeH npeBbimath 6%+8°, uTo npegonpeaenseT rpOMO3IKOCTE 6€30TPHIBHBIX
mupGy30poB U MX MAIYyI0 TPUTOIHOCTHh JJIsi MPUMEHEHUS B peaJbHBIX
BEHTWJIATOPHBIX CUCTEMaX.

PexomeHnyeMblii yron packpbitus auddysopa 12°,

B xongysopax oTpbpIBHBIE TEUYEHHS pa3BUBAIOTCS MEHEE AaKTHBHO,
Hexenu B nuddy3opax, MOITOMY B HUX NPUMEHSIIOTCS OOJBIIME YTIIbI
packpbiTusi, 4eM Yy Jup@dy30poB, YTO MO3BOJISET YMEHBUIUTH JUITMHY
KoH(py30pa.

OO1EenpUHATHIM 3JIEMEHTOM, CIIY>KaIllUM JJIs U3MEHEHUS! HalpaBICHUS
[0JIaBa€MOT0 YUCTOTO BO3/yXa, SIBISETCS OTBOJA KaK KpYyrjoro, TaKk H
IPSIMOYTOJIBHOTO (KBaIPaTHOTO) CEUEHUS C COOTHOILIICHUEM paanyca nu3ruda K
IaMeTpy WIN IIUPUHE MIOCKOW YacTH M3TH0AeMOro BO3IyXOBOJAa PaBHBIM



1,5. lng oTBOmA Kpyriaoro ceyeHusi, popMupyemMoro m33BeHbeB, — ( = 0,4.
[TpsiMmoyroJibHBIE M KBaAPATHBIE BO3JAYXOBOJIbI IMOIYYaOT IUIABHBIM H3IrHOOM
CTaJILHOTO JIUCTA, TOATOMY ( JUIsl KBaJIpaTHOTO ceueHust cHukaerces a0 0,17.
Penko mpumeHsieMbIM MPUEMOM CHIDKEHHS KO3 (HUIIMEHTa MECTHOTrO
COIPOTHUBIICHUSIOTBO/IA SABJISICTCS IpUMeHeHue jionatok [Ipanatis (puc.2).

T~107°

Pucynok 2 — YcranoBka sjonatok [Ipanamis B KoJeHax MPsIMOYTOIBHOTO CEUCHHS

Teopus cmemenns norokos 11.H. Kamenesa npennaraet KOHCTpyKIIMH
Hau8bl200HeUUxXghopm mpouHuKos, 00ecIeunBaronX HAUMEHBIINE TOTEPU
JABJICHUS IPU CMEIIEHUH MOTOKOB. OHAKO, 3TU KOHCTPYKIMU CIIOXKHEE,
0oJiee TPy I0EMKHE B U3TOTOBJICHUH U 00Jiee IPOMO3KA OTHOCUTEIBLHO
PUMEHSEMBIX B HACTOSIIEE BPEMsI IIPH MPOCKTUPOBAHUU I MOHTAXXE CUCTEM
B u CKB.

2 MeToanka 3aMepoB M 00padoTKa UX pPe3yJIbTATOB

Meroauka 3amepoB. [[1s1 mpon3BOICTBa 3aMEPUTh HEOOXOANUMBIX TSI
HKCIIEPUMEHTATILHOTO OIpeaesieHUus KOd(PPUITUEHTOB MECTHBIX
conpotusieHuit KMCnotpebyeTcs cneayromnias anmnaparypa:

-HanopHsble TpyOku [Iuro-ITpanans (2mT.)

-nupmanomerp IMVY-01M (1mir.)

-pyJieTka

-aCIIUPAIMOHHBIN TICUXPOMETP

Ha narneraTenbHOM MJIM BCaChIBAIOLIEM y4aCTKe BEHTHIISIITUOHHON
CETH BbIOMpAETCS yU4aCTOK C MECTHBIM COMPOTUBIIEHUEM (OTBOJIOM,
TpoitHuKOM, TudPy3opom ut.n). KMC uncieHHO paBeH OTHOIICHUIO
MOTEpPhb JABJICHUS MMOTOKA K CKOPOCTHOMY JIaBJICHUIO OCJIE MECTHOTO
COTPOTHUBJICHUS , T.€ ABJISIETCS KOAPHUIIMEHTOM MTPOTIOPIIHOHATIEHOCTH
MEXIy TTOTEPSIMH TaBJIICHUSI B MECTHOM COMPOTHUBIICHUH TUHAMUYECKOM
nasiennu ( Pp).

C=A PulP;

MI03TOMY JJISl OTIpeACNICHNs { HY»KHO 3HATh TIOTEPH JTaBJICHUS
BO3/TYIITHOTO MTOTOKA BMECTHOM COTPOTHUBJICHUH M TMHAMUYECKOM JIaBJICHUN
(Hamop).

[ToTepu B MECTHOM COIPOTHBIICHHH OIPEACIISIOTCS KaK pa3HUIA
TIOJTHBIX JIABJICHsI BCEUCHUSAX BO3IYXOBO/A IO HErO U MOCJe T.€.

()



APMC: APnonl'Pnonzz APnon

3amMepuTh C MOMOIBI0 HAOPHBIX TPYOOK M audMaHOMETpa MOXKHO Cpasy
pasHUIYT.€ APon M IPUCOCTUHUTE HATIOPHBIE TPYOKHU, YCTAHOBJICHHBIX B 3aMEPHBIX
ceuyeHUsIX ([0 U Mocie M.c), K marpyokam AudHaMOMEeTpa Kak MoKa3aHo Ha puc.3

) La

2

Pucynok.3. Cxema 3aMepHbIX ceueHuit st onpeaeneHust APoq1-2 4 Pa2.

Tak kak 3amep JOJKEH NPOU3BOJUTHCS HA YCTAHOBJIIEHHOM BO3IYLIHOM MOTOKE TO
BuU3MepeHHoe 3HaueHHE APnox BXomur kpome APy emie W morepu Ha MaJeHUs
BO3/yXa Ha BO3AYXOBOJIC HA MPSAMBIX y4acTKaxX BO3yXOBoJia JuIuHHOM 1 1 |2

ITpu onpenenennn { 0TBOJA pa3Mephl BO31yXOBOJa BO3YIIHOIO IOTOKA JI0
Y TIOCJIEM.C OJIMHAKOBBI.

3Hadenue koduieHTa TpeHUs IPH pacueTax MPUHATHh PAaBHBIM
MOJTy4YE€HHBIMAKCIIEpUMEHTANIBHO (cM. JIabopaTopHyto padboty Ne6)

Wy npuHATH N0 CIPABOYHUKY JIJIS1 METAIUTMYECKUX BO3AYXOBOJIOB.
Pe3ynbTaThl 3amMepoB u pacueToB cBoasTcs B Ta0auity Nel Tabmuia Nel
DKcnepuMeHTaIbHOE 3HaUeHHE

Pabora Pe3ynprarsl 3amepoB Pesynprarsl pacueros

BO3YXOBOJA
APnon, E,l‘la Enl‘la E alxbl A | APTpl, APTp2, Z
Ma Paz v2 L2 a2xb2 Ma Ma

1

2

3

4

3.1 IIporpamma paéoThI

1.Ha naGopaTopHOM CTEHJ€ BEHTWUISIMOHHOW CETH BBIOMPAETCA YYaCTOK,
BKJIFOYAIOIIMM MECTHOE COIIPOTUBIICHUE
-CKpYTJICHHBIN IIOBOPOT, OTBOJI HA YYACTKE <K-H»
3



-TPOVMHHK Ha yYACTKE «I»
~-MECTHOE CONPOTUBIICHUE BO3yXO0TBOJA YUACTOK «K»

2. Boibupaercss nBa cewenuss 1-1 u 2-2 g0 U mociae MECTHOTO
COIpOTHBIIeHUS HapaccTosiHusx 11.12

3. 3amepsiercs nuHamudeckoe aasienue Pa2 (wmu Pn ,Pa2)

-CpelIHee U3 3aMEPOB B yuacTKax ceueHus (a.0.B.r.n)

4, 3amepsieTcs nepernaj MojaHbIX JaBIeHUHN Prox B ceuenusx 1-1 u 2-2 —

CpelHee3HayeHUe U3 3aMepoB cBecTH B Ta0muiy Nel .

5. Beruucnsiercst 3HaueHue , pe3ysibTaTbl CBOAUM B Tabmuiry Nel

6. 3amep nmaBieHi W pacdeT ( BBIMOIHSIETCS MPHU PeKUME MaX. paboTh
BEHTUJISITOPA

Pexxum paboThl MEHSETCS ¢ TIOMOIIBIO JIPpOCCeTb-Kilanana (1muoepa).

7. AHaTU3UPYIOTCS PE3yJIbTATHI SKCTICPUMEHTA.

3.2 Conep:kaHue oT4YeTA

OT4YeT NOIKEH COIEPKATD:

-HAMMEHOBaHUE padOTBHI.

-11eJ1b pa0OTHI.

-3a71a4u paboTHI.

-aKCOHOMETPUYECKYIO CXEeMy J1a00paTOPHON YCTaHOBKU C YKa3aHHEM CXEM
CCUCHHUSBO3IyX0BO/Ia, BEIOPAHHBIX ISl SKCIIEPEMEHTA .

-CXEMBbl TPUCOCTUHEHHsI MaHOMETpa M HAmOpHOW TPYyOKWM JuIs 3amepa
JIABJICHUSABO3/IyXa B BO3IyXOBOIaX (Ha HATHETAHUH WJIM HAa BCACHIBAaHUH).

-TabuIBl 00paOOTKH PE3yJIbTaTOB 3aMEPOB.

-pacueTHbie (HOPMYIIBI

-aHAJIM3 MOTYYEHHBIX PE3yJIbTaTOB. BHIBOJIBI.

-TIOJIITUCH.

PaboTy BbIOIHUT (Ctynenr)

Paboty npussin (ITpenogaBaTenb)




4 .KOHTpPOJIbHBbIE BONIPOCHI

1.UTo Ha3bIBAa€TCS MECTHBIM COINPOTUBICHUEM BEHTWISLMOHHOM CETH?
2.Yem 00ycIIOBIEHBI TOTEPU JABICHUS BO3yXa B MECTHOM COIIPOTHUBIIEHUN?

3. Kak n3MepstoTcss moTepy JaBJICHUS HA YYAaCTKE MMEIOIIMM MECTHOE
CONPOTHUBJICHUEHA HATHETAHUU U HA BCAChIBAHUH.
4. Urto takoe koadpuimeHT auHeHoro conpotuBieHus C ?5.Yto BnuseT

Ha BEJIUYUHY?

6.Kakue BUIBI MECTHBIX COMPOTUBICHUN MMEIOT MECTO B BEHTHJIAILIMOHHOMN
cetu?7.3aBUCHUT JIU 3HAYEHUE ( OT CKOPOCTH U BO3TyXa?

8. Kakue dakrops! onpenenstor 3Hauenue (?

9. Kaxkue n3BecTHBI TPUEMBbI TOTEPU B IMHEHHOM COMPOTHUBIICHUU?



JlabopaTopHnasi padora Ne 5

MNOCTPOEHME 3ITIOPHI JABJIEHUI B BO3JYXOBOJIAX
BEHTCHUCTEMbI

Ileny: W3yunuTh 3aKOHOMEPHOCTM W3MEHEHUs [JIaBJIGHUS 1O JJIMHE
BO3/IyXOBOJIa Ha BCAChIBAIOUIEH M HArHETATEIbHOM JIMHUY BEHTWISLIUOHHOMN CeTH

3adauu: 3ameputhb TMOIHOE, CTATUYECKOE M JIMHAMHUYECKOE IaBJICHUE B
3aMEpHBIX TOYKaX Ha BCAChIBAHWUM W HArHETaHUM B BEHTWISLIMOHHON CETH.
[TocTpouTs 3MI0pY /1aBJICHUSI HA OCHOBE PE3YJbTATOB 3aMEPOB U JIaTh 3aKJIIOYEHUE
O COOTBETCTBHUH MOJIYYEHHOH SIMIOPHI TEOPETUUYECKOM, a TaK K€ CIIeNaTh BBIBOJ O
HaJMYUU yTEUYEK WUJIU MOACOCOB BO3yXa.

1. TeopeTn4eckue OCHOBbI

Pacnipenenenue naBineHui B cUCTEME BEHTUJISILIMA HEOOXOAMMO 3HATH
JUTSI BBITIOJTHEHUS pa0OT M0 HAJIAJIKE U PETYIHUPOBAHUIO BEHTWISIITUOHHONW CUCTEMBI,
P OTIPEICTICHUN PAcXOJ0B Ha OTACIBHBIX y4acTKaX CETH BO3IyXOBOJIOB U IPHU
PEIICHUH IPYTUX BEHTUIISIIMOHHBIX 3a]1a4.

IIpodeccop I1.H. KameneB npeajoxui CTPOUTH MIOPHI JaBICHUN B
BO3/TyXOBOJaX, MPUCOCTMHECHHBIX K BEHTIISATOPY OT a0COIIOTHOTO HYJIS JaBJICHUN
(a0COMIOTHOrO BaKyyMa), YTO MO3BOJIUJIO BBIMOJIHATH IIOCTPOCHUE 3IIOP AABICHUM
JUI BCAChIBAIOIIEN M HarHETaTEJIbHOW YacTel ceTH OAuHaKoBO. [Ipu mocTtpoeHun
SIIOP JAaBJICHUH HAJ0 UMETh BBUIY, YTO MUKPOMAHOMETP M3MEPSET U30bIMOUHOe,
OMHOCUMENILHO amMoc@epHoeo Oasnenus: pa3pexeHue (OTpulaTeIbHOE, BO
BCACBHIBAIOIIIEM BO3/1yX€) U HAIop (MOJOKUTENbHOE, B HATHETATEIIbHOM).

[Tpu BoITTONTHEHNH J1A00PATOPHBIX PA00T No 4-7 MOKHO ObLIO YCTAaHOBUTH
HUKE CIEYIONINe 3aKOHOMEPHOCTH M3MEHEHUs AaBiaeHUM Puos, Per v Py mo anune
BO3/TyXOBOJIOB.

llonnoe oOasnenue 6 HacHemMamenbHOM B030YX0800€ 003AMENbHO
nonoxcumenvhoe (MOJHOE aOCOMIOTHOE JaBJICHHE OOJIbIe aTMOC(EPHOro), a 680
gcacvigarouem — ompuyamenvbHoe (IOJIHOE aOCOJIIOTHOE MaBJICHHWE MEHbIIEe
aTMOC(EepHOrO).

[TomHOE naBICHUE OT CEUEHUS K CCUCHHUIO B HAINPABJICHUU JBUKCHUS
najacT, Tak KaK TOJHAsS DHEPTUs TEPSIETCS Ha MPEOJOJICHUE TPEHUS U MECTHBIX
conpoTuBieHui. Paznuya noanvix oasnenutl 8 08yx ceueHusx (APno,) posna cymme
CONPOMUBNEHUL CeMU MeNHCOY IMUMU CeYEHUAMU.

[TomHOE aBICHUE OT CEUYCHMS K CCUCHMIO TANACT MIAGHO, ECITA MEXKITY
TUMHU CEUYCHHSIMU HUMEET MECTO TOJHKO COMPOTUBIECHUE TPEHUS, U pe3Ko, €CIu
BCTPEYAETCSI MECTHOE COMIPOTUBIICHUE.

Tak Kak BO34yX, TMOCTYNMBIIMM W3 OKPYXKAIOLIEW Cpeasl B
BCHTHJISIITUOHHYIO CETh, DHEPTHEH He o0Jafan, noixnoe dasieHue nepeod 6X0OHbIM
ceyeHuem cemu pasHo Hyio, d 8 8bIXOOHOM CeYeHUU — OUHAMUYECKOM) OABIIeHUIO,
C KOTOPBIM BO3/yX MOCTYIAET B OKPY’KAIOIIYIO CPEy U3 BEHTWISIITMOHHON CETH.

Junamuueckoe  Oasnenue. Tak Kak JUHAMHYECKOE JIaBIICHUE
OTIPEIEISACTCS CKOPOCTHIO JBIIKEHUS BO3AYyXa, 3aKOHOMEPHOCTH €r0 M3MEHEHUS



COOTBETCTBYIOT 3aKOHOMEPHOCTSM MU3MEHEHHUS CKOPOCTH.

Ecnu Bo3ayx0BOA repMeTHYeH (HET MOACOCOB MJIM YTEUEK) U Pacxojy
BO3/IyXa OT CEUYCHMS K CEUCHHUIO HE MEHSETCS, TO CKOPOCTh M3MEHECHHS OOpaTHO
IIPOITOPIIMOHATILHO N3MEHECHHIO TUTOIIA/IM CEUEHHUS BO3IyXOBO/IA.

[Ipy mnIaBHOM W3MEHEHUU CEYEHHUS CKOPOCTh W COOTBETCTBEHHO
CKOPOCTHOE JIaBJICHHE MCHSIOTCS IIJIaBHO, IMPY PE3KOM M3MEHEHUU CCUCHHS-PE3KO.

Junamuueckoe Oasenenue MO XOAy JABWKCHHUS BO3AyXa MOXKET U
YBEJIUYHMBATHLCS, U YOBIBATh, HO OHO 8Ce20d NOONCUMEIbHOE.

Cmamuueckoe OagleHue HA BCaACblBaWel JTUHUU BeHMUIAYUOHHOU
cemu e6cee0d ompuyameibHoe, a HA HASHEMAMENIbHOU, KaxK Nnpasuio,
NONOANCUMENbHOE, HO MOXNCEN NPUHUMAMb U OMPUYAMETbHOE 3HAYEHUE.

HN3MeHEeHHsT CTaTUYECKOro JaBJICHUS ONPEACIISIOTCS H3MEHCHHSIMU
1OJHOTO (Prox) U ckopocTHOTO (Pcx) AaBIEHUM.

Ha cpese kak 6xo0no2o, mak 6bixo0Ho20o cevwenuil Pen pasno Hynio.

Cmamuueckoe u ouHamu4eckoe 0asienusi N0 nymu 08UNCeHUs. NOMoKa
MO2YM UBMEHAMbCSL CAMbIM_PA3IUYHbIM 00PA30M, HO MAK, YMO CYMMA UX 6ce20d
YMeHbUlaemcs.

Ha pucynke 1 mpencraBieHa, B KadecTBE MpUMeEpa, CcxXeMma
pactpeielicHds JaBJICHHH BO BCAaChIBAIOIIEM M HArHETaTEJIbHOM BO3JYXOBOJIAX,
IPUCOCIUHECHHBIX K BEHTUIISTOPY.
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Pucynok 1. Cxema pacnpenencHus JaBJICHUI B BCACHIBAIOIIEM M HarHETaTEILHOM
BO3/IyXOBOJIaX, MPUCOEAMHEHHBIX K BEHTHIIATOPY.

1- BcaceiBaronuii BO3yX0BO/; 2- BEHTWISITOP; 3- HArHETATEJIbHBIN BO3TyX0BO; 4- TUHUS
MOJIHOTO JIABJIEHUS HaTHETATEIbHOM CTOPOHBI; S- TMHUS CTATUYECKOTO JABJIEHUS TaM XKe; 6-
JIMHUS TIOJTHOTO JIABJICHUS BCACHIBAIOIIEH CTOPOHBI; 7- JIMHUSI CTATHYECKOTO JIaBJICHUsI TaM xe; |-
VI HoMepa ceuenmit

BenTunsaiuonnas cetb cocTouT M3 HarHerarenbHoOro (ceuenus I-1...111-
I11) BcackiBaromero (ceuenus ocu VI 10 V) BO3ayXOBOJAOB MOCTOSTHHOTO CEYECHUS,
(C TOCTOSIHHBIM PacxojJOM BO3/yXa), MPUCOCAMHEHHBIX K BEHTWISTOPY Yepe3
koHdy3op u auddyszop. B cewenmm |-1 cratmyeckoe maBieHWE PaBHO
aTMoc(epHOMY JaBJICHHUIO (YCIOBHBIN MyTh). [loTHOE MaBiieHHE B 3TOM CEYCHUH,

7
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PaBHO IMHAMUYECKOMY JAaBieHUIO Py. B ceuenun ll-1l ctatnueckoe gaBnenue Peri
>0, T.K. YMCIIEHHO PaBHO NOTEPSIM JaBJIEHUS Ha TpeHUue Mex 1y ceueHusmu -1 u 1-
I. IIpyu MOCTOSSHHOM CEYEHUH BO3yXOBOJAa CKOPOCTh BO3JlyXa U JMHAMUYECKOE
JABJICHUE B HEM HE W3MEHSETCA U MOITOMY JUHUSL CMAMUYECcKo20 OAGNeHUs —
npamas. Jlunus nonnozo dasnenusi maxdce npamas, NapajieabHas JUHUM Per, TaK
KaK JUHAMHUYECKOE NaBJICHUE MO JUIMHE BO3IyXOBOJA IOCTOSIHHO. Paccmosnue
MedHcOy NUHUAMU CMAMUYECK020 U NOJIHO20 OAGNeHUsi NO BepPMUKAIU PAGHO
OUHAMUYECKOMY OABIIeHUIO Pyl

B xoudy3ope u quddysope, pacnonoxkeHHbIX Mexay cedeHusmu |l-11 u
[11-111, mpoucxoauT U3MEHEHHE CKOPOCTU MOTOKA. B kKoH(Dy30pe, B HampaBieHuu
JBI)KEHUSI BO3JyXa CKOPOCTh IOTOKAa BO3/lyXa BO3pPACTAET, YBEIUYUBACTCS U
JUHAMUYECKOE JaBiieHune, B nud@y3ope OHO yMeHbIaeTcs. MakcuManbHas
BEJIMYMHA TOJIHOTO JABJICHUS Ha BBIXJIONE M3 BEHTUJISTOpa ompenensercs T. 4,
MUHHUMAJIbHAS BEJIMYMHA €T0 — B TUIOCKOCTH BCACHIBAOIIETO OTBEPCTHS (TOUKa b).
[TonHOe naBieHue, pa3BUBAEMOE BEHTUISITOPOM PABHOE CYMME 3THUX JIaBJICHUM.

JaBnenue, cozgaBaeMmoe BeHTusitopoM B ceuenuu I1-111, pacxonyercs
Ha TMPEOJOJICHHE CHUJ TpeHUs ApPp U MOTEPh B MECTHBIX COIMNPOTUBICHUSIX
NPUCOEAMHEHHOW K HeMy ceTH. Tepsiemoe mpu BIYyCKe Bo3ayxa B aTtMmocdepy
JUHAMUYECKOE  JIaBJI€HUME B  MPUTOYHBIX  BO3AYXOBOAAX  YUYHUTHIBAETCSA
CONPOTHUBJIEHUEM BO3AyXOPaCIPEACITUTENS.

Cratndyeckoe M TIOJIHOE JaBJICHUE BHE BO3yXOBOJAa CO CTOPOHBI
BCAChIBaHUSA, TPHU YCIOBUM HEMOJBIKHOCTH BO3[yXa, PaBHO aTMOC(HEPHOMY
(ycrmoBHBIN HYINIb). B HemocpeACTBEHHOM OJIM30CTH OT OTBEPCTHS B TIpeaesiax
BCachIBaroIero akena MOTOK BO3/AyXa YKe 00JaaeT KHHETHIECKON SHEePTruei, HO
MOJIHOE JaBJeHUE paBHO aTMochepHoMy (YCIOBHBIH HyJb), a BEIHYUHY
JTUHAMHUYECKOI0 JABJICHUSI Py HEOOXOAMMO OTKJIA/IbIBATh BHU3 OT JIMNHUU YCIOBHOTO
Hyss. [lanee, B HampaBlIEeHUM K BEHTWISITOPY a’pOJMHAMHUYECKHUE MOTEepU OymyT
BO3pAacTaTh, UX BEJIMYMHA OTKJIAJBIBACTCS BHU3 OT YCJIOBHOI'O HYJISA, ONpEess
MOJIOKEHHE TOYEK JIMHUM IIOJHOTO JaBjieHUs. JIMHHMS CTaTMYEeCKOro JaBJICHUS
pacrojaraeTcsi HIWKE JIMHUU TIOJHOTO JAaBJICHUsS HA BEJIMYUHY JTUHAMUYECKOTO
naBiieHus. Pe3koe moHmKeHue TMHUU CTaTUYECKOTro JaBjieHus nocie ceueHus VI-
VI oObsicHsieTcsT  Cy)KEHHEM TOTOKa Ha BXOJIE B BO3JYXOBOJ[ BCIIEJCTBUE
00pa3oBaHUs KOJBIIEBOM BHXPEBOW 30HBI BOJIM3M CTEHKH BO3yXOBOJA. Mexmy
ceuerusimu V-V u V-1V ycranosnen koHdy30p ¢ moBopoTtoM. CHIKEHHE JTUHUU
CTaTUYECKOTO [IaBJICHUS MEXAY OSTHUMHU CEUCHHUSIMU HPOUCXOJUT BCIEACTBUE
YBEJIMYCHHSI KAK CKOPOCTH MOTOKA B KOH(PY30pe, TaK U OTEPh JaBICHUS.

Kak panee otmeuanocsk, Pcr Ha HarHeTaHUU MOKET UMETh KakK 3HaK “+” Tak U
B OTJIMYMU OT APYTUX BHUJOB JABICHHUS, KOTOPbIE MOTYT UMETh TOJBKO OJUH
3Hak. Ha pucynke 2 mnoka3zaH rpaduk u3mMeHeHus AaBie€HUS! Pcr, Prox 1 Py B
HarHeTaTeIbHOM BO3JyXOBOJE KOH(UTYypalusi, KOTOPOrO COOTBETCTBYET TpyOe
Benrypu.

€¢ ¢c¢
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JTUHAMHAYECKOI0 U CTaTUYECKOIO JaBJICHUI
B HArHETaTEJIILHOM BO3AYXOBOJIE ¢ KOH(UTYypaluei Tuma Tpyos BenTypu.

Pucynok 2. I'paduk
W3MEHEHUS TIOJTHOTO,

2. Aninaparypa u 06padoTka pe3yJibTaTOB 3aMepPOB.

Annapamypa:  0ObBEKTOM  HCCIEIOBaHUA  SBISETCA  JlabopaTopHas
BEHTWISILMOHHAS CETh (Ja0OpPaTOPHBIN CTEH) U3 METAIMYECKUX BO3J1YXOBOJIOB
IPsIMOYTOJILHOTO cedeHus. J{Jist mpou3BoACTBa 3aMepOB TpeOyeTcs:

Hudmanomerp - HanopHbie TpyOku [Tuto-ITpanatns 2 (unu 4) wrt;

- mupmanometp tudposoi [IMI[-01M 1(unu 2) wrT;
- pyJIeTKa;
- TEPMOMETP.

Oopabomka pe3ynomamos usmepenuii. llocie u3MepeHHs B 3aMEpPHBIX
TOYKaxX BJOJIb BO3AyXOBOAA CpeAHMX 3HAYeHUU Puos, Per, Py cMoOTpuTCS smiopa
(akTHYEeCKOro pachpe/iesieHus JaBIeHNUN 10 JUIMHE BEHTUIIIIMOHHON CeTH.

Ilocmpoenue  sniopwl HaIlopoB IPOBOJUTCS B clenyromen
NOCJIEOBATEIBHOCTH:

1.M306pakaercs cxeMa BO3/lyXOBOJa C YKa3aHUEM 3a/IaHHbIX CEUEHUU.

2.Hmwke ToYeK BO3IyXOBOJOB HAHOCHUTCS YCJIOBHAs JUHUS aTMOC(HEpPHOTO
JABJICHUS, HA KOTOPYIO IPOEKTUPYIOTCS 3aMEPHBIE CEYEHUS BO3TyXOBOOB.

3.0r auHMM  aTMOc(EepHOTO  JaBJIEHUS  Ha  NEPHEHAMUKYIApax,
BOCCTAaHOBJICHHBIX M3 TMPOEKIUH 3aMEpPHBIX CEYEHUM, OTKIAJbIBAIOTCS (MpHU
HarHeTaHUM-BBEPX, a IMPU BCACHIBAHUU-BHM3) OTPE3KH, COOTBETCTBYIOIIUE
BEJIUYMHE TIOJHOTO JaBJICHHUS B ATUX ceueHHsX. COeNUHAS BEPIIUHBI OTPE3KOB,
MOJIy4aeM JIUHUIO NOJIHO20 HAROpa (PUCYHOK).

4.0T NTMHUYU TIOJIHOTO JABJIEHUS HA TEX K€ MEPHNEHIUKYJIApax BHU3 (KaK Ha
HarHeTaHWM, TaK ¥ Ha BCAChIBAHUH) OTKJIAJILIBAIOTCS OTPE3KH, COOTBETCTBYIOIIUE
BEJIMYMHAM CKOPOCTHOI'O Hamopa B cedeHusiX. CoeauHssl BEPIIMHBI ITUX OTPE3KOB
MOJIYYaeM JUHUI0 CHAmuueckozo Hanopa. Ompe3xku nepneHoOuKyisapo8 Mexcoy
JMUHUelu — ammocgepHozo  OasleHus U JUHUel  CMamuyecko20 — Hanopda
COOMEemcmeayom 3Ha4eHur0 OUHaAMUYECK020 0A81eHUsl 8 CEeYeHUSX.
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3. IIporpamma padoThI.

1. Haueptuth cxeMy BEHTWISILIMOHHOW CETH JIaDOPAaTOPHOU MOJENU B OJHY
auHUIo B MacmTabe. Ha cxeme ormeTuth OyKBEHHOE 0003HAUEHHE YYACTKOB U
nudpoBoe oOo03HaUeHHE 3aMEpHBIX cedeHur. (OTBOIBI “CHPAMHUTL’, U yKa3aTh
MEXy KaKUMHU 3alIOPHBIMU CEUEHUSIMU OHH CTOAT HA MOJIEIIH. )

2. B xaxx10M 3aMepHOM CEYECHHH B IATU TOYKaX (a, 0, 0 BEPTHKAIBHON OCH
BO3/1yX0BOJAA) 3aMEPUTh Pran, Per, M onpenenuts cpeanee 3HaueHue. Pe3ynbrarsl

3aMepoB OPOPMUTH TAOIHIIEH.
Tabmauua 1. Pe3ynbrarsl u3mMepeHui

JlaBieH
ne

3aMepHOE CEYEHHUE

8 |9 |10 |11

12

13 |14 |15

PH()_]'[’ Ha

Per, I1a

P, I1a

V, m/c

3. IlocTtpouTs »mtopy pacnpeaesieHusl JaBJICHUNM B JIaOOpPaTOPHBIA MOJEIU
BEHTUJISILIMOHHOW CETH.

4. IlpoaHanu3upoBaTh MOJYYEHHbIE pE3yabTaThl 3KcnepumeHTa. Jlath
3aKJIFOUEHUE O COOTBETCTBUU ITOJYYEHHOM AIIOPHI IABJICHUN TEOPETUUYECKOU DITIOPE
(mpu KOH(pUTYpalUK BO3TyXOBOJOB JTAOOPATOPHON MOJIEIH), a TaK K€ O HAJTUYHUU
yTeueK WIH MOJCOCOB BO3/1yXa.

4. Conep:xxaHue oT4eTa

OTtuer JOJKEH coaepKaTh:

- HaumenoBanue paboThr;

- ens paboTsr;

- 3ajmaun paboTHI;

- JluneliHyro cxeMy J1aDOpaTOpHOW YCTAHOBKH C YKAa3aHMEM Ha CXEMe
CEYEHMI1, BBIOpaHHBIX JJI1 SKCIEPUMEHTA;

- TaOnuub! pe3ynbTaTOB U3MEPEHUN;

- AHanU3 MOJTYYEHHBIX PE3YIbTATOB, BHIBOBI.

- [loamucu

PaboTy BbIOIHUT Paboty mpunsin

CTYJIEHT IIPENOAABATE.
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5. KoHTpo/1bHBIEC BONIPOCHI.

1. Kak wu3meHsieTcs TOJIHOE JaBJICHHWE BO3JYIIHOTO IOTOKA BJOJb OCH
BO3yXOBOJIOB.

2. Kakue ¢akTopsl onpeessioT U3MEHEHHUE MMOJTHOTO IaBJICHUS OT CEUEHUS K
CEUEHUIO B HAIIPABJICHUU JIBUKEHUS BO3/yXa.

3. Ot 4ero 3aBUCUT U3MEHEHHUS JUHAMHUYECKOIO JIaBJICHUS.

4. KakoBbI NPUYUHBI U3MEHEHUS CTATUYECKOTO JaBJICHUS.

5. Kakoii 3Hak “+” unm “-” MMeeT MOJHOE JAaBJICHHE Ha BCAChIBAaHHUH, €T0
BIIMSIHUE Ha BXOJI€ U BBIXOJIE U3 BO3yXOBO/IA.

6. Kakoii 3Hak “+” uiu ““-” uMeeT CTaTUYeCKOe JIaBJICHUE Ha BCachiBaHUE (MITU
HarHeTaHue).

7. KakoBa mociie1oBaTeIbHOCTh TOCTPOSHHUSI SMIOP JaBJICHUM.

11
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JlabopaTopHnast padora Ne 6
HcciienoBanue ucrevyeHus Bo3Ayxa yepe3 00KOBbIe OTBEPCTHS B BO3YX0BO/€e
OTBEPCTHS B BO3LyX0BO/I€ MOCTOSTHHOTO MONEPEYHOr0 CeYeHUs

Henv pabomwi: ViccnenoBaTtb 3aKOHOMEPHOCTH U3MEHEHHUS 10 BEJIUYMHE U
HAIPaBJICHUIO CKOPOCTEH HCTEUEHUsI BO3JyXa uepe3 OOKOBbIE OTBEPCTUS B
BO3J1yXOBOJE MOCTOSIHHOTO CEYEHUS.

3aoauu padomepi: Ha ydacTke BEHTWISIIMOHHOW ceTH (1abopaTopHOro
CTEH/Ia), MPECTABIISIONIEM CO00M MPSMOIMHEHHBIA BO3AYyXOBO/ MPSIMOYTOJIBLHOTO
MOCTOSIHHOT'O CEYCHHS C MIECThI0 OOKOBHIMU OKHAMHU 3aMEPUTh Cpe/lHEe 3HAUCHUE
CTaTHYECKOr0 JABJICHHS B KaXKJIOM OKHE W OIpPEICIUTh 3HAYEHUE CKOPOCTH
UCTCUYCHHS, YCTAHOBUTh HEPABHOMEPHOCTH pa3fadd BO3IyXxa M pa3padboTrarb
MEepONpUATUS JIJIsl 0OecriedeHrs paBHOU pa3aaun yepe3 OOKOBBIE OKHA.

1. TeopeTnuyeckue OCHOBBI

OmgauM W3 Crmoco0OB OpraHM3alliyd IMPUTOKA BO3JyXa B ITOMEIICHHE
SIBIISIETCS pa3ziada ero yepe3 OOKOBBIE OTBEPCTHS B CTEHKE BO3IyXOBO/IA.

Imu 8030YX0800bl HA3LIBAIOMCS 8030YX0B00AMU PABHOMEPHOU paA30ayu U
pasHomepHo écacvlganusi. OHU ABIISAIOTCS JIEMEHTaMHU MHOTHX BEHTUJISIIIUOHHBIX U
TEXHOJIOTUYECKUX YCTPOUCTB. O «pasnomeprocmsio 6030yxopazdauuy MOHUMAIOT
00UHAKOBYIO BENUYUHY PACX0008 NO ONUHE Welu ULU PABEHCMBO PACX0008 8
omeepcmus 8 cmeHKe 8030yX0800d, uepe3 KOmopvle No0aemcs Ui yoaisiemcs
8030)X.

Curoii, KOTOpast BRITAJIKABACT WU BO3AYX M3 BO3yXOBO/IA I 3aCaChIBaCT
€ro, SIBJISIETCS CTAaTHYECKOE JIaBJIEHWE HA CTCHKE, KOTOPOE SBJISACTCS M30BITOYHBIM
10 OTHOIICHWIO K aTMoc(hepHOMYy B Ciydae pa3fgadydl BO3AyXa W BaKyyMOM IpHU
BCaCHIBaHUM.

Pasmep oTBepcTHSs MM BBICOTA IIETH B CTEHKE BO3IyX0OBO/Ia ONPEACISIOTCS
TpeOyEeMBbIM pacxoJIOM BO3AyXa M BEJIWYMHOW CTATUYCCKOTO JIABIICHUS B JaHHOU
TOYKE IIEJTN WK OCH IPUTOYHOTO (BBITSHKHOTO) OTBEPCTHSL.

[Ipn KOHCTpYyMpOBaHUM BO3TyXOBOJOB MPHUACPKUBAIOTCS 3-X CIOCOOOB
oOecrieueHrs paBHOMEPHOCTH pa3/laduu:

Bo3oyxo600vt pasnomepnoit pazoauu nocmoaAHHO20 CHMAMUYECKO20 0A6eHU.
OCraTudeckoe JaBieHHUE IO JUTMHE BO3TyXOBOJA MMOCTOSIHHO, YTO 00ECTICUnBaCTCS
COOTBETCTBYIOIIMM IOAOOPOM pPa3MEpPOB MOMEPEUYHOTO CEUYEHHUSA. DTO TMO3BOJISET
NPUHUMATh OJWHAKOBBIMU BBICOTY INETW WA pPa3Mep OTBEPCTUH B CTEHKE,
MPUTOYHBIX WM BBITSDKHBIX BO3IYXOBOJIOB, PABHOMEPHOM pa3aadn (BCaChHIBAHNSA)
Huxe moka3zaHbl HECKOIBKO BAPHAHTOB TAKUX BO3TYXOBOJIOB.

12
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Pucynok 1. Bo3nyxoBoabl IOCTOSIHHOI'O CTaTUYECKOTO AABJIEHUS C JINHEHHO-U3MEHSIOIIENCS
IUIOILAAbIO ITONIEPEUHOr0 CEUEHUS: a — KOHYCOOOpa3HbIi; 6- KIMHOOOpa3HbIN;
6 — IIPSAMOYTOJIBHBIN C Pa3EIUTEIIbHON CTEHKOM;

YciaoBue O6eCHequI/I$I IIOCTOAHCTBA CTATHUYCCKOI'O IABJICHHUA II0 IOJIMHE
BO3/yXOBOJIa: pa3HOCTh JUHAMUYECKUX JABJICHUN B HAYAJIE U B KOHIIE BO3AYyX0BOJa
JI0JIKHA OBITH paBHA MOJHOM MOTEpE AABJICHHUS.

CKOpOCTL B Hayajie BO3JyX0oBoJa Viau 0ONbIIE B KOHIIE BO31yX0BOJa, Vxon.
[loCcTOSIHCTBO CTaTUYECKOTO JAaBJICHHUA 110 BCeU OJINHC MarucTpain O6€:CH€III/IBaeTCSI
CO6JIIOI[€HI/I€M PaBCHCTBA:

2 2
My — 2ty = $(RL+ 2) (1)

2
riae Y Rl — o01mas moteps Ha TpeHUE 1O JTMHE TOJAIOIICH MarucTpaiu; » z -

1oTeps B MECTHBIX COMPOTUBIIEHUSAX BCEX TPOMHHUKOB Ha MPOXOJ 10 MarucTpaiu;
TPOMHMKHM pACIOJIaraloTCd B MECTE€ IIEPEeceUeHUss OCH OTBEPCTUS C OChIO
BO3/TyXOBOJA.

OTU BO3AYXOBOJZIbI O0OECIEYMBAIOT PABHOMEPHYIO M IO Pacxoiy, U IO
CKOPOCTHU MCTEUYEHUS BO3/TyXa uepe3 OOKOBBIE OKHA.

Bo30yx0600ut pasnomephnoii pazoauu noCmoAHHO20 RONEPEUHO20 CEYEeHUsL.
Haubomee mpocThIM MO YCTPONCTBY W YAOOHBIM B HM3TOTOBJICHUH SIBISETCS
BO3/lyXOBOJ| IIOCTOSIHHOI'O CEYEHHs C OJIMHAKOBBIMHU MO pa3MepaM OKOLIKAMH M
HIEJIbI0 TOCTOSTHHOM UPHUHBL. OJIHAKO U3BECTHO, YTO B BO3AYyXOBOJIaX TAKOTO TUIIA
UCTEYECHHE Yepe3 OKHA W UIeNb NMPOMCXOJUT HEPABHOMEPHO KaK MO BEJIUYUHE
CKOPOCTH, TaK U MO HANPABJICHUH U BHITEKAIOIINX CTPYEK.

CxeMbl TaKuX BO3/JyXOBOJIOB NTOKa3aHbl HA PUC.2

13
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Pucynok 2. Bo3ayxoBo1 paBHOMEPHO# pa3aadyu MOCTOSHHOTO TIOTIEPEYHOTO CEUCHHUS
C MEPEMEHHBIMHU I10 JJTHHE pa3MepaMH OTBEPCTHIA
a — obmmii Bug Bo3ayxosoaa: (1 — N) — mHomepa otsepcerwid, (f1- fN) — mormaau oTBepeTHif, 6 —
HAlpaBJICHNE IBHKEHHS BO3/LyXa U3 OTBEPCTHS C OCTPHIMH KPOMKAMH; 6 — HAIPaBJICHHUE
JIBHYKEHHSI BO3/yXa ITPU YCTPOMCTBE BHEIIHETO SKpaHa

CrerneHb HEpaBHOMEPHOCTH pa3/layd BO3/yXa ONPENEIsAeTCs COOTHOLIEHUEM
CyMMapHOU IIOIAAN OKOLIEK K IJIOMIA U MONEePEYHOro CeYeHus BO31yXoBoaa Frp.
Ipu omnowenuu > f/Fmp = 0,3 ...0,35 nonyuaemcs cpasnumenvrno pasnomepHoe
ucmeuenue e6oz0yxa. Ilpu ommnowenuu Y fIFmp = 1,5 nabmooaemcs «kpaiine
HepasHOMepHOoe ucmeyerue 8030yXd.

Oo6mbscusercs 310 1udPy30pHbIM 3PPeKkToM (YMEHBIIEHHEM CKOPOCTH IPU
MOMYTHOM Pacxo/ie), BCIEACTBUE KOTOPOIO CTATHUECKOE JIaBJIIEHUE B BO31YXOBO/IE
yYBEJIMYMBAETCS K IIIyXOoMy KOHIy. Pacxon ske Bo3ayxa uepe3 OOKOBOE OKHO B
BO3/IyXOBOJE OIpEEseTCs] BEIMYMHON cTraTtudeckoro nasienus. Ha pwuc. 3
n300pakeHa cxema UCTEYeHUs BO3/lyXa yepe3 O0KOBOE OKHO.

9 S

Puc. 3. Cxema ncrtedyeHust Bo3ayxa yepe3 OKHO
Cocrapnsmoomas CKOPOCTH MCTE€YEHHS ¥, ONPENEIIETCS AUHAMHUYECKUM

JIAaBJICHHUEM B BO?:I[YXOBOI[C:
9, = 1,28 [Py ()
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CocraBnstomiass CKOPOCTH HCT€UEHUS U, OIpeAensercs BEeIUYUHON
CTaTMUYECKOT'O JIaBJICHUS B BO3YXOBOJIE B TOM €0 CEYEHHH, I7I€ Pa3MEIIEHO OKHO:
Uer = 1,28+ /Py (3)
[TonHast cCKOPOCTh UCTEUEHHUS OIIpeAesaeTcs no GopmyJe:
— [92 2
Uy = UF +9& 4)
Pacxon Bo3ayxa yepe3 OKHO MOKHO OIPEAEIUTH 110 MOJHONW CKOPOCTH WU
II0 €€ COCTaBJISAIOLINM:

Lo=0yfu,  f=forsing ©)
1'()gzsino:; (©)
LO='u.siriTa.fO'Sina=.“'19CT'f0’ (7)

rjae ¥, — MOJIHAsE CKOPOCTh UCTEUCHHUSI, M/C;
U — K03 PUIMEeHT pacxo/aa yepe3 OKHO;
fo — mIOmAabL OKHA, M,
f — mIomaak MONepevHoro ceueHus CTPYU Ha ydacTke ee (pOpMUpPOBAHUS, M2,
Q — yTOJ UCTEUYCHUS.

Bcrneocmeue moeo, umo eenuuuna cmamuyecko2o Oa6leHUs K KOHYY
8030YX0800a Y8ENUUUBAEMCS, PACX00 8030YXA 4epe3 OKHA No Mepe YOdaleHus om
BEHMUNANOPA PACTEN.

HampaBienue BBITEKAIOMUX CTPYyeK OOYCIaBIMBAETCS COOTHOIICHHEM
CTaTUYECKOTO M TMHAMHYECKOTO JIaBJICHUI B TAHHOM CEYCHHH BO3JyXOBOJIA:

19CT PCT
tga=3r= [3%. (8)
Tak kak JUHAMWYECKOE JMJAaBJICHHE TI0 XOaYy JABWKCHHUS yMCHBINACTCS, d
CMamuyecko20 y8enudyueaemcsl, Y201 UCmedenus Cmpyex Yeeauuueaemcs om okHa
K OKH): B Hauaje BO3yXOBOJa CTPYHKHU MOTYT JIBUTAThCA MOYTH MapaJlIeIbHO OCH
BO3/yXOBOJIa, @ B KOHIIE MPUOOPETAIOT HAMpaBlIeHUE, NEPHEHANKYISIPHOE K OCH
BO3/TyXOBOJA.

B pesynbraTe B3auMOAECHCTBHUSI CTPYH MeEXIy cOOOW IMOYTH BCS Macca
BO3/lyXa TOJydYaeT HAMpaBICHUE IOJ] HEKOTOPHIM YIJIOM [ OCH BO3IyXOBOJa B
CTOPOHY ero koHIa (puc. 4).

NI
\ BN
\ \ )

AN AN

Puc. 4 Cxema «cHOCa» IMOTOKa
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DTO sIBJICHHE HOCUT Ha3BaHUE «CHOCA» MOTOKA. YTOJI «CHOCA» OINpPEEsAeTCs

COOTHOILIEHHEM IUIOIAJIed OKOH U BO3yXOBO/IA.
ctgB=Yf/F. (9)

N3-3a «cHOCa» BO3AYX HE PACIPOCTPAHSICTCS 1O MOMEIICHUIO PABHOMEPHO, a
CKOPOCTh MOTOKA 3aTyXaeT MeJICHHO. JJIsi opranu3aiuy paBHOMEPHOM 10 pacxoay
pa3mgaud BO3AyXa CJHEAYET W3MEHATHh IUIONA[b OKOIIEK (YMEHbLIATh IO MEpe
yaalleHus OT BeHTWIsiTopa). st Toro, 4To0bl TOCTUTHYTh PABHOMEPHOM pa3aadu
0 HANpaBICHUI0O M M30eXKaTh «CHOCa», OKOIIKKA CHA0XalT IIUTKaMH,
HaIPaBIAIONMMHU JIONATKAMU U T.11.

Tpemovum munom 6030yx080008 ¢ 00K0OGbIMU OKHAMU 010 PAGHOMEPHOIL
pazoauu A61s10mMcs 8030yX0800bl, 8 KOMOPLIX COOMHOULeHUE NIOWAOU OKOUEK K
naowaou nonepeunozo cevenus 6030yxa 6ooa Y fIFmp <0,35. Takue BO31yXOBOIBI
00ecrneYrBalOT CPaBHUTEIBLHO pPaBHOMEpPHOE pacmpenesieHre Bo3ayxa. I[Ipumep
TaKOT0 BO3JIyXOBOJa — KaHaJ B BUJIE MMOJIITUBHOIO MOTOJKA ¢ OOKOBBIMU OKHAMH.

[IpakTdyecku paBHOMEpHAs paszjadya BO3JyXa IO CKOPOCTH HCTCUCHUS
OOBSACHSCTCS TEM, YTO B KaHaje CKOPOCTh HeOoibimas (okoio 1m/cex), u mpu
HUCTEUEHUHM BO3JlyXa 4Yepe3 OKHAa OHa YOBbIBaeT HE3HAUMUTENIBHO, J1a U TOTEepHU
JIABJICHUSI HA TMPEOJOJICHHE COMPOTUBJICHUS TPEHUSI U MECTHBIX CONMPOTUBJICHUUN
HEBEJIMKU, TO cmamuieckoe 0asjlieHue, Komopoe onpeoeisen CKOpoCHb UCMeYeHUs
NPAKmuyecKu 0cmaemcsi NOCMOSIHHbIM.

2.MeToauka 3aMepoB U 00padoTKa pe3yabTaTOB

Memoouxa evitnonnenusn 3amepog. Tak Kak NPHU HUCCIECAOBAHMM pa3fayu
BO3/lyxXa uepe3 OOKOBBbIE OKHA B BO3AYXOBOJAE TpeOyeTCs OMpEeNesuTh pPacxojl
BO3/1yXa BBIXOSIIETO Yepe3 Kak10€ OKHO, TO TpeOyeTcst U3BMEPUTH WU ONPEICTUTh
cpenHee 3HaueHUe Pipc,. st aTOoro 3amepsitioT P.. B HECKOJBKUX TOYKaxX (IO
BBICOTE€ WJIM IO IIMPUHE BO3IYXOBOJA) B KaXJIOM 3aMEPHOM CEYEHHH U TIO
nuhMaHOMETPY ONPEACIUTh cpenHee u3 3amepoB P.. (Hanpumep, P.,. B ceuenun 1
a-a). CxeMa 3aMepHBIX CEYEHUH IJIsi BO3yXOBOJIa C IIECTbI0 OOKOBBIMU OKHaMU
Ipe/ICTaBlIEHa Ha PUC O.

PucyHok 5 Cxema 3aMepHbIX CEYEHMIA

Crnenyer y4ecTb, 4TO €CIM IPH OTOOPE CTATUYECKOI'O JIaBJICHUS HAOPHOM
TpyOKOl HEyAOOHO MCIOJB30BaTh KOJIBLIEBOE OTBEPCTUE B HEHW, TO MOXHO
UCII0JIB30BaTh OTBEPCTHE MO LIEHTPY HOCUKA TPYOKH, HO TPYOKY OTBEPCTHEM ITHUM
HaIlPaBUTh HE HABCTPEUY BO3IYLIHOMY MOTOKY, a B IPOTHUBOIOJI0KHYI CTOPOHY.
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Yeon ucmeuenus 6030yxa uz oxna 3aMepsieTcs ¢ TOMOIIBIO TPAHCIIOPTHPA 110
OTKJIOHCHHIO OT TOPH30HTAIM MICIIKOBOW HUTH YKPEIUICHHOW OJHUM KOHIIOM TIO
HEHTPY OKHa. Pe3ynbTaThl 3aMepoB odopmitsitoTcs Tadbuuieit 1

Ta6nuia 1 PesynpTatsl 3aMepoB

3HaueHHe CTAaTHYECKOTO AaBICHHUS,
Yroi ucreueHus
Howmep oxna Ceuennie Ila
a, Tpaj.
Cpennee 1o Cpennee s
ceyenuio, P., OKHa, Py
1 2 3 4 5
a-a
1
0-0
a-a
2
0-0
a-a
3
0-0
Nrtn

Oobpabomka pe3ynbmamos usmepeHuil: OCYIIECTBIACTCS B CIEIYIOIICH
MOCJIEIOBATEIHLHOCTH

1. Onpenenstorcsi cpelHee 3HAYCHHE CTaTUYECKOTO JaBJICHUS A
TIOCJICI0BATEIFHOCTH KaXKIOTO OKHA!
_ PCT.a—a+PCT.6—6 .
Py p = Lot Tons=s (10)

2. Ctpourtcs 3Mmiopa CTaTUYECKOro JAaBJIICHHS BIOJIb BO3AYXOBOJA M CXeMa
W3MEHEHHUS HalIPaBJIECHUS UCTEYEHUS U3 OKOH;
-paCCUUTHIBAIOTCS CTATUYECKHE COCTABISAIONIME CKOPOCTH HMCTEUYCHUS B
okHax 1o popmysie (3)
Ver = 1,28,/Pcr;
3. PaccuuThiBatoTcs pacxo/ bl BO3AyXa B OKHaX 1o (Gopmyre:
0Ly = ter " fo * Vers (11)
rae U..-KodhPUIMeHT pacxojia BO3yXa, ONpENesieMblid Mo Tabiauie B
3aBUCHUMOCTH OT yTIJIa UCTEYEHUS M OTHOCUTEIBHOIO pacxoja Bo3ayxa (mon
OTHOCHUTEJIBHBIM PacX0J0M MMOHUMAETCSl OTHOILLIEHHE Pacxo/ia BO3/1yXa 4yepe3 OKHO
L; x pacxojly B BO3JIyXOBOJI€ Nepel OKHOM L,

L=L;/L, (12)

Tabnuna 2. TeopeTrnueckoe 3HAUCHHUE [
OTHOCUTENBHBIN Yron ucreyeHus, rpai.
pacxon Ly /L 15 20 25 30 35 40 45 50
0 0,1941 | 0,2513 | 0,3039 | 0,353 | 0,3953 | 0,4343 | 0,4689 | 0,4998
0,05 0,2923 | 0,3046 | ,03351 | 0,3737 | 0,4147 | 0,4425 | 0,493 | 0,5156
0,01 0,4317 | 0,391 |0,4126 | 0,4398 | 0,4618 | 0,4939 | 0,5156
0,2 0,5256 | 0,5041 | 0,5106 | 0,5243 | 0,5402
0,4 0,721 |0,6241 | 0,662
0,6 0,7623
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Oxon4yanue TadIuLbI 2
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OtHOcUTENbHBIN | YTon ucTedeHus, rpaj.

pacxon Ly/L 55 60 65 70 75 80 85 90

0 0,5263 | 0,5501 | 0,5684 | 0,5838 | 0,5956 | 0,6085 |0,6091 |0,61
0,05 0,5331 | 0,5544 | 0,5688 | 0,5862 | 0,5956 | 0,6009 | 0,6091 | 0,61
0,01 0,5395 | 0,5595 | 0,5688 | 0,5862 | 0,5956 | 0,5976 | 0,6091 | 0,61
0,2 0,5533 | 0,5698 | 0,5845 | 0,5925 | 0,5985 | 0,6068 | 0,6092 | 0,61
0,4 0,591 0,591 0,5999 | 0,6028 | 0,6041 | 0,6068 | 0,6092 | 0,61
0,6 0,6724 | 0,641 0,6103 | 0,6183 | 0,6142 | 0,6079 |0,6104 | 0,61
0,8 0,9914 | 0,7334 | 0,6797 | 0,642 0,6266 | 0,6116 | 0,6103 | 0,61
1,0 0,7862 | 0,6919 | 0,6434 | 0,6195 | 0,617 0,61

Tak kak (hakTHUECKHE pacxobl B OKHaX MOKa HEM3BECTHBI, KOA(DPUIIMEHT

pacxona

oIpeaensieTcs

MECTOAOM  IOCJIICAO0BATCIBHOIO HpI/I6J'II/DKCHI/IH,

T.C

NEPBOHAYATILHO OIpENENsIeTCs [, W3 TPEIINOJIOXKEHUS PAaBHOMEPHOW pa3iauu,
IpPUHUMAsi OTHOCUTEIBHBIE PACXO/IbI BO3AYXa CIEIYIOIIIM 00pa3oM:
L, =1/3,

Zsz
Elz

1/2,
1/6

L3 = 1/4‘,

[Ipy »TUX BeIMYMHAX OTHOCUTENIBHBIX PACXOIOB PacXOibl
MOJIyYarOTCSl TPUOINKEHHBIMU:
Y TOUHAIOTCS 3HaYEHUA KO3(PPUIMEHTOB pacxoda B OKHAX U 3HAYEHUS
B (hakTHUeCcKuX pacxoioB. PacueT cBonutcs B Tal. 3.

4.

LZ = 1/5,

BO3/lyXa

TaOauma Ne3
Homep | P.;cpennee | v, [IpenBapuTEIIbHBINA pacyer OxoHuaTeabHBIN pacyeT
OKHa IS OKHA, | /e L’ U e L, L Uer Ly,
Ia m3/c m3/c
1 2 3 4 5 6 7 8 9

3. Ilporpamma padoThbI
3.1 3aganue

1. U3y4nTh TeOpETUUECKHE OCHOBBI

2. 3amepuTh cpelHEe 3HAUYE€HUE CTATHUYECKOrO NaBJICHMSI B IMONEPEUHBIX
CEUEHHUSAX BO3/YyXOBOJA, MPOXOSAIIEIO Yepe3 HadyajJbHYI0 U KOHEUHYI KPOMKY
KaKJIOTO OKHA, TO €CTh B CEUEHHUAX a-a u 0-0 s Kaxkmoro orepctus(puc.4)
Pesynpratel 3aHecTu B Tao0. 1.

3. OnpeaenuTh HaIllpaBJICHNUE BO3AYIIHBIX TOTOKOB HCTEKAIOIINX U3 KaXKA0TO
OKHAa M YCTAaHOBHUTb «CHOC» 001Iei cTpyu ucrteueHus. M300pa3uth cxemy yriioB
UCTEUCHUS U CXEMY «CHOCa» CTPYH.

4. PaccuutaTh (pakTHUECKHE pacXO/Ibl BO3AyXa uepe3 okHa, Ta0.3. [TlocTpouTts
rpaduk.

5. Paccuutath HEOOXOaUMBIC NI PAaBHOMEPHOW pa3iadul pa3Mepbl OKOH.
Pesynbrarel 3aHectu B T26.4.
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Tabsuua 4 Pazmepbl OKOH JUIsl paBHOMEPHOM pa3iauu

19

Homep okna | 9., M/c Pacxonpr Koaddumment | [Tnomanu JlmuHa okHa,
4epe3 OKHO, | pacxona, fley | OKOH, f, M? | L. M
Loy, M3/c

1 2 3 4 5 6

1

2

3

) ¢

IIpnmeuanmue 1. B rpade 4 3anucbiBaroTces 3HaYeHus U3 rpagul 6 Tad1.2

-3a]1a4u paboTHI;

3.2 Conep:xaHnme oTyeTa
OT4eT HOJKEH COAEPKATH:
-HaMEHOBaHUE pabOThI;

-11eJ1b paOOoTHI;

-CXE€MY 3aMEpHBIX CEYEHUH IKCIIEPUMEHTAIBHOTO YYacTKa CTEH/Ia;
-Ta0JuIly pe3ybTaToB 3aMepoB Tabdm 1;
-pacueTHbIie (POPMYIIBI;

-TabJIUIIBI PE3YILTATOB pacyeToB Tadm 3 1 Tadn 4;

-110J] CXEMOM BO3yXOBOJA Pa3MECTUTh I'pa@uku (Kak MOKAa3aHO HUXKE) U
M300pa3UTh CXEMY «CHOCA» CTPYH.

Cxema Bo3gyxoBoaa

4[> 1

3 4

Cxema u3MmeHeHus Y3noB UctedeHus

4|>

19
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Mpadhuk cTaTuueckoro gaeneHus B Bo3gyxosone

Pcrl
a 6 a 6 a 6 a 6 a © a 6
1 2 3 4 5 6
Mpadhuk M3MeHeHMA pacxoga Bo3ayxa B OKHax
33»13!(:‘
0 1 2 3 4 5 6
Cxema «cHOCa» CTpyH
—»
NNy \‘ L Vo \
\\ :‘. \\ \\ \‘ \‘\ \‘ \\ \ H
\,“ ! \\ Y \\ \ \ “‘ \\
L{ -‘\\'\\
N
~ \\
,ﬁ(\ ‘~< B \
BriBoIbI:
PaGoTy BbITIONTHUI (cTyneHT)
PaGoty nmpunsin (mpernoaaBaTeb)
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4.KoHTpOJIbLHBIE BONPOCHI

1. Yto Takoe paBHOMEpHas pa3jiaya Bo3yXa B IOMEIICHUE?

2. Kakue BuIbl pABHOMEPHOM pa3ayu U3BECTHBI?

3. Kakue ObIBaloT BHJIbI KOHCTPYKTHMBHOTO OQOpPMIIEHUS BO31yXOBOJa
pPaBHOMEPHOM pazayu?

4. Kakoe o0si3aTenbHOE YCIOBHE JJIsi PABHOMEPHOCTH pPa3fayd U3 OKOH
BO3/lyX0OBOJa IEPEMEHHOI0 ITOIIEPEYHOTO CEYEHU?

5. Kak ofecneunBaroTcsi paBHOMEpHas pazjgadya uyepe3 OOKOBbIE OKHa
BO3/lyX0OBOJa IOCTOSIHHOTO NIONIEPEYHOr0 CEYECHHUSI?

6. KakoBa mnocinegoBaTeIbHOCTh OTCUETAa Pa3MEPOB  IUIOIIAIKH  JUIS
PaBHOMEpPHOW pa3gayu.

7. Kakue ectb cmocoObl 0OecrnedyeHHs paBHOMEPHOCTH HANpPABICHHUS U
CEYEeHUs CTPYEK U3 OKOH?

8. UT0 Takoe «IoACTaBHOM MOTOJIOK» ITPU MIPOEKTHUpOBaHUM cucteM B u KB,
YTO Takoe (panbII-OTONOK?

21



22

bubaunorpadguyeckuii ciucok JUTEPaTyphl
OcHOBHOM

1. Kamenes I1.H. Bentumsiius: yueonuk s By3oB / II.LH. Kamenes, E.W.
Teptuunuk. — M.: ACB, 2008.— 616 c.: uin.— buGauorp. B koniie k.- ISBN 978-
5-93093-436-6 (B miep.).

2. borocnosckuit B.H. CrpoutenbhHas termnodusuka (Temiopusndeckue
OCHOBBI OTOIUICHHS, BEHTWIALIMN U KOHIUIIMOHUPOBAHUS BO3/yXa: YUEOHUK JJIst
By30B / B.H.borocnosckuit. — 3-e u3na. — CII6. : ABok CeBepo-3aman, 2006. —
400c. — (UmxenepHbie cucTeMbl 31aHuil). — bubnuorp. B xonme ku. — ISBN 5-
902146-10-0/B mep./: 180.00.

3. AnanbeB B.A. Cucrembl BEHTWISIIUA U KOHAWUIMOHUPOBAHUS BO3AYXaA.
(yue6. mocooue/AnanneB B.A., banyesa B.I1., Mypamko B.I1. — HoBas pex. — M.:
EBpoknumart, 2008. — 504c. : un. — (bubnuoreka knmumarexanka). — ISBN 5-94836-
171-0 /B mep./: 1275. 00.

4. I'pumutiinia A.M. Hacochl, BEeHTHJISITOPBI, KOMIIPECCOPHI B HHAKEHEPHOM
o6opyaoBaHuu 31aHuii: yued. mocodue / I'pumutina A.M., sanos O.I1., [Tyxkan
B.A. — CII6. : ABOK Cesepo-3anan, 2006. — 210c. : un. + 1 ont. auck (CD
ROM). — (YuebOnas 6ubmuoreka ABOK Ceepo-3amnan). — bubnuorp. B koHile
kH.— ISBN 5-902146-09-0 /B niep./: 140.00

J1OmOTHUTEILHOM

1. BeHTrisinus, KOHAUIMOHUPOBAHUE U OYUCTKA BO3AyXa HA MPEANPUATUAX
NUIIEBON MPOMBILUIEHHOCTH : yue0. mocobue ans By30B / E.A. IllTokman [u ap.];
nox pen. E.A. llltokmana. — 2-e uz ., uctp. u gon. — M.: ACB, 2007.- 632c.:un.—
bubmuorp. B Hauane ka.— ISBN 978-5-93093-522-6.

2. Tennocnabxenue u  BeHTWIIIUA. KypcoBoe U JIHUIIJIOMHOE
MPOEKTUpPOBaHKE: yued. mocodue st By30B / b.M. XpycTaneB [u np.]; mo. oOmr.
pen. b.M. XpycraneBa. — 3-e usa., ucnp. u non. — M.: ACB, 2008. — 784 c. : uu.
— Ha 0611. u kopemike yka3. Tpu aBT. — bubauorp. B konne ri. — ISBN 978-5-
93093-394-9 (B mep.) : 627, 00.

3. IMonymkun B.W. OrtormieHue, BEHTWIAIUS W KOHIUIIMOHUPOBAHUE
Bo3myxa: Yueb. [Tocobue. U.1. TeopeTndeckue 0CHOBBI CO37aHUSI MUKPOKIIMMATA B
nomemennu / B.W. TMomymxwun, O.H. Pycak, C.U. bypues u ap. — CIIG.:
[Tpodeccus, 2002. — 176¢.: mi1. — (Crnenuanuct). — bubmmorp. B koHme ku. —
ISBN 5-93913-031-3 /B mep./ : 145.48.

4. KypcoBoe 1 TUIMIIOMHOE MTPOEKTUPOBAHUE IO BEHTUJISIIIUU TPAXKTAHCKUX U
IPOMBIIICHHBIX 3AaHuil: yueb. mocooue s By30B / B.IL. TutoB [u ap.]. — M.:
Crpoinznar, 1985. — 208 c. — 0,50.

5. OrtomieHne W BEHTWIANUA: Yy4YeOHMK i1  BY30B 10  CHeIl.
"TernnorazocHabxeHnue U BeHTwsius": B 2 4. — M.: Ctpoiiuzaar, 1975-1976. U.2:
Bentunsuus / B.H.borocnosckuii [u np.]; mox pea. B.H. borocnosckoro. — 1976.

— 439 c : puc. — ABT. yKa3aHbl Ha 000pOTE THUT.
22



23

6. borocnoscknii B.H. CnpaBouyHHK mnpoekTupoBUIMKA. BHyTpeHHue
CaHUTApPHO-TEXHUYECKHE ycTporcTBa: B 2 4. Y2, Bentwsinua u
KoHJuIMoHupoBanue Bo3ayxa/ B.H.borocnmosckuit [u np.]; mox pen. W.T.
CrapoBepoBa. — 3-¢ uza. — M.: Ctponuzgar, 1978. — 509 c.: uin. — 4,10.

[Tepuoguueckue u3aanus:

| BeHTwiiAnus, oTOINIEHHE, KOHAUIMOHUPOBAHUE BO3AYXa,
TEIJIOCHA0XKEHUE U CTpOUTEeNbHas Terodu3uka / Acconuanus HHKEHEPOB
ABOK;

2 DHeprocOepekeHue : CrienruaaIu3upoBaHHbIil xypHain .— M. : OO0 UUII
"ABOK-IIPECC".
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1. http://library.tsu.tula.ru/ellibraries/all_news.htm)

2. www.abok.ru
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