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Tema: HopMupoBaHre ¥ HOPMATHBHI MUKPOKJIMMATHYECKUX VCIOBUI TEPPUTOPUNA
TOPOJICKON 3acTpoiku. Peanunsaiysa TpeOoBaHMT OMOKJIMMATHYECKOH KOMMODPTHO-
CTH B IIPOEKTHOM IMOJTOTOBKE CTPOUTEILCTBRA.

HopmaTuBHBIE MOKa3aTe BETPOBOTO U TEIJIOBOTO PEKUMOB. YPOBHU BO3JEHCT-
BUSI TIO 9KCTPEMAJIbHBIM, OTMIACHBIM JIJIsl HACEJICHUS 3HAUCHUSIM METeoapaMeTpoB U
3HA4YCHUS, 00CCTICYMBAIOIINE YCIOBUSI KOM(POPTHOCTH.

BetpoBoii kinuMaT, BETpOBOW pexuM, a’dparusi Tepputopuu. OTpaHHUCHHS IO
MaKCHUMAaJIbHOW CKOPOCTH BeTpa, mikaia bodopra, gomycTumbie ISl pa3iudHBIX
BUJIOB JICSTEILHOCTH CKOpocTH BeTpa. TpebdoBanuss MI'CH k ypoBHIO BETpOBOTO
KoMdopTa. A’poauHaMHKa 37aHUA U PETYIMPOBAHUE CKOPOCTU BETpa apXHUTEK-
TYPHBIMH CPEJICTBAMHU.

TemnoBoit pexxum. TermonpoayKIus U TEPMOPETYIISAIUS OpraHu3Ma, TeIUI03aIuT-
HbIE CBOMCTBA OJICK/bI. DKCTPEMAJIbHBIC 3HAUCHHS TeMIIEPaTyphl, TEIJIOBOM U XO-
70/10BOM cTpecchl. ONTUMANIbHBIE TEIIOBBIC YCJIOBHS JJIsI Pa3IMUYHBIX BUJIOB JEs-
TEIBLHOCTH.

KommiekcHbie OuWoKIMMaTHYecKue mokaszaTenu. buoknumaruueckas KoM@opt-
HocTh. Ctannmaptel ANSI/ASHARE 55-2004, ISO 7730, 'OCT 30494-96. Unnek-
cbl 9(PhEeKTUBHBIX TeMIepaTyp, MOKa3aTeIu TEIUIOONIYICHUN U pe3yJbTUPYIOIas
TeMIiepaTypa.

MecTo apXUTEKTypHOU KIMMATOJOTHHM B MPOCKTHOM MOJATOTOBKE CTPOMUTEIIHCTBA,
HOpPMaTUBHBIC TPEOOBAHHUS K SKOJOTO-KIMMATUUYECKUM HU3bICKaHUAM. Moaenupo-
BaHHE MHUKpOKIUMaTH4ecKux ycioBuil. CFD Moaenu kak HHCTpYMEHT MOJEIUpPO-
BaHHSA. APXUTEKTYPHO-KIMMATUUECKUN aHaU3 MPOEKTUPYEMBIX MHUKPOKIMMATHU-
YeCKMX YCIOBUM. BBIOOp BapumaHTOB pacyeTa W BBIMOJHEHHE MOJCIUPOBAHUS.
Mogpenupyemblie mapameTpsbl. PazpaboTka pekoMeHaIuii Mo Y4eTy MUKPOKJINMAaTa
TEPPUTOPUH K TIOCIICAYIONICH TPOCKTHOMN MOATOTOBKE.
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BBenenue

I'opoackas cpema BO MHOTHX KPYHHBIX TOpOJax MPOAOJIKAET TEPATh Kade-
CTBO, UTO JIeJIaeT €€ He TOJIbKO JUCKOM(OPTHON, HO U OMACHOM JIJIsi 3I0POBhS Ha-
cenieHud. [loTepst kauecTBa rOPOJICKON Cpelibl CBA3aHA HE TOJBKO C YPE3BBIYAWHO
BBICOKMM YPOBHEM (DH3UKO-XUMHYECKOTO 3arps3HEHUs1 aTMoc(ephl, IIYMOBBIM,
BUOpAIIMOHHBIM M JAPYTUMHU BUJAMU TE€XHOTEHHOT'O BO3JICUCTBHUSA, HO U C TOSBIIC-
HHUEM HA TEPPUTOPHUU TOPOJOB KIIMMATHYECKUX aHOMAJIMM M€30- U MUKPOMACIITA-
0a. YIUIOTHEHHE 3aCTPOMKH, POCT SMHUCCUU TEXHOTCHHOTO TeIlia, YHUUYTOXKCHHUE
3€JIEHBIX HACAKICHUM, YBEIUYECHUE IUIOMIAAEH C MCKYCCTBEHHBIM IMOKPBITHEM W
JIpyTue BUIBI aHTPOIIOT€HHOTO NMPeoOpPa30BaHMs 36MHON MOBEPXHOCTH MPUBOJIAT K
M3MEHEHUIO PAJNAIMOHHOTO U TEIJIOBOTO OanaHca, AedopMaiuu Mmojel xapakre-
PUCTUK BETpA, TEMIIEPATYPhl BO31yXa, NEPEPACIPEAECICHUIO OCAJIKOB U MHOTUM
OPYTUM MOCHEACTBUSIM. DOJBIIMHCTBO M3 3TUX BO3JCHCTBUM HA MPU3EMHBIN CIOU
aTMoc(epbl HEOIArONMpPHUsATHO CKa3bIBACTCS HA CAMOYYBCTBUU HACEJICHUS, UCTIOJb-
3YIOILIETO TEPPUTOPHUIO TOPOJA KaK I PEKPEalt, TaK U IIPOCTO MEPEABUTAIOIIIE-
rocsi o Hell MEeNIKOM I0 MyTH Ha paboTy U 00paTHO WU C APYTHUMU LEIISIMH.

[lepeuncnennbie MPoOJIEMBbI 3aCTABISIOT 33 lyMaThCsl O BO3MOYKHBIX CIIOCO-
0ax yJnydmieHUss MUKPOKJIMMATHYECKUX YCIOBUM — «MEJIHMOPAlMU MUKPOKJIMMa-
tay. JIyist 60JbIIel YaCTU OTKPBITBIX TOPOJICKUX MPOCTPAHCTB HE NMPUMEHUMO aK-
TUBHOE BO3JICMCTBUE HA MUKPOKJIMMAT TEXHUUYECKUMH CPEACTBAMM, KAKUMU I10JIb-
3YIOTCSL JJISl CO3/IaHUSI MUKPOKIIMMATUYECKUX YCJIOBUM BHYTpH 31aHuid. [loaTomy
OCHOBHBIM W HauOoJyiee BaXHBIM JJIsi TIPOdECCHUU apXUTEKTOpa HalpaBJICHUEM B
PELLIEHUH 3TOTO BOMPOCA ABJISAETCA UCIIOJIb30BAHUE OMPEICIICHHBIX KOMIIO3UIMOH-
HBIX PEIICHUH 3aCTPOUKU U KOHCTPYKTUBHBIX OCOOCHHOCTEN 3aHUM, IPUMEHEHNE
MMEIINX HaMNpaBIEHHOE MUKPOKIMMATHYECKOE BO3JCUCTBUE MATEpPUATIOB IS
oTnenku (acajoB 3JaHUN U MCKYCCTBEHHBIX MOKPBITHH, ucnojib3oBaHue MAO,
03€JICHEHHUSI U IPYTHX AJIEMEHTOB 0J1aroyCcTponCTBa.

OnHako, uaes MEJIMOPAIMM MUKPOKJIMMATa apXUTEKTYPHO-CTPOUTEILHBIMU
CpPEeACTBAMH CTAJIKUBAETCS C PSJIOM MPOOJIEM, B YUCIIE KOTOPHIX — HEPEIIEHHOCTh
BOIIPOCOB HOPMHUPOBAHUS OMOKIMMATHYECKONH KOMMOPTHOCTH U O€30MaCHOCTHU 3a-
CTPOWKH, HEIOCTATOYHOCTh JICUCTBYIOIEH HOPMATUBHON 0a3bl B YaCTU PEryJIUPO-
BaHUSI MUKPOKIMMATHYECKUX IMAPAMETPOB, a TAKKE HECOBEPIIEHCTBO MPOEKTHBIX
METOAUK W, KaK CJEICTBHUE, CIOKHOCTHh IPOTHO3UPOBAHUS 3TUX IMApPaMETPOB Ha
CTaIUU NMPOECKTHOM MOATOTOBKU CTPOUTEIHCTBA.

2. Oco0eHHOCT MUKPOKJINMATA B TOpojie

I'opoackast KIMMATONOrUs, KAK CAMOCTOSITEIIbHOE HAIIPaBJICHUE B MPUKIA/I-
HOW KJIIMMAaTOJIOTMH Hauajia pa3BUBaThCs 0KoJsio 50 JeT Hazaj. JTo pa3BUTHE ObLIO
HaIIpaBJICHO IMPEXKIE BCEr0 HA M3YUYEHHE B3aMMOJCICTBUSA OKPYIKAIOLIEH Cpeabl U
TOPOJICKMX CTPYKTYpP B XOJ€ aHTPONOTE€HHOTO MpeoOpa3oBaHMsI €CTECTBEHHBIX
MIPUPOTHO-KIIMMATUYECKUX YCIOBUN HA TEPPUTOPHUSIX, 3aHUMAEMBIX TOPOJICKON 3a-
cTpoiikoil. OHa U3 OCHOBHBIX 3aJlad FOPOJACKOW KIMMATOJOTHH — IMPUMEHEHUE
TEOpUU KIIMMaTa M KIMMAaTOOOpa30BaHUs K HYXJaM roOpoACKOTO IIaHUPOBAHUS U
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apXUTEKTYpbl. B3auMo1encTBUE rOPOICKON KIMMATOJIOTUH U IPaJOCTPOUTEIBCTBA
UIET BO BCTPEUYHBIX HampaBiieHUsX. C OJHOW CTOPOHBI, pa3BUTHE FOPOJCKON cpe-
Ibl IPUBOJAUT K U3MEHEHUIO KIIMMATUYECKUX YCIOBUH, C IPYrOM CTOPOHBI — KIIU-
MAaTUYECKUE YCIOBHS BKIIOYAIOTCS B IPOLIECC NPUHATHS I'PAAOCTPOUTEIBHBIX U
APXUTEKTYPHO-CTPOUTEIBHBIX PEILICHUMN.

Jlns cucremMaTu3aliyi UCCIIEA0BAHUN U UX IPUMEHEHHUS K HYKJIaM XO3SUCT-
BEHHOM [JEATEIBHOCTH B KJIMMATOJIOTUH MCIIOJIB3YETCS MOHATHE KIMMATHYECKUX
MacmTaboB. OCHOBHBIMU SIBISIIOTCS MaKpO— M€30— U MHUKpPO— MacuitaObl. Mak-
pomacuimad IPUMEHSETCA B METEOPOJIOTUH U KIIMMATOJOTHH JIJISl U3YUYEHHUS MPO-
LIECCOB U SIBJICHUH, 10 pa3MepaM COIOCTABUMBIM C IOJYLIAPUEM WIN KPYIHBIMHU
€ro peruoHamu (MOpsSIMH, KOHTUHEHTAMU), OH SIBJISIETCS CIMIIKOM KPYNHBIM U B
APXUTEKTYPHO-KIMMATUYECKOM aHAJIN3€ HE UCIIOJIb3YETCA.

[Ton mezomacuimadnvimu U3MEHEHUSIMU KJIMMaTa OOBIYHO IIOHUMAIOT MPO-
L[ECChI, MMPOUCXOASAIINE MO BIUSHUEM KPYIHOTO ropoja Wih Kakoh-nudo Teppu-
TOPUU — KPYIIHOI'O 0O3€pa, JAOJMHBI PEKH, TOPHOTrO Maccusa W T.1. Hampumep, o
KiMmMare MOCKBBI B 11€JI0M I'OBOPAT KaK O ME30KJINMaTe.

Kaxxnplil ygyacTok 3aCTpOMKHU U OTHEIbHBIE CTPOUTENIbHbIE 00BEKTHl UMEIOT
Ha CBOEW TEPPUTOPUU M B HEMOCPEACTBEHHOM OJM30CTH OT HEe COOCTBEHHBIN
MUKpOMACcuimaOHnblii KIMMaT — MUKpOKIUMar. Ero xapakTepHasl pa3sMepHOCTb —
OT OJHOI0 ME€Tpa A0 MEPBBIX COTEH METPOB, B 3aBUCUMOCTH OT KOHTPACTHOCTHU
(bU3MYEeCKUX CBOMCTB MOACTHIIAIONIEH MOBEPXHOCTH U Pa3MepPOB Pa3MEILEHHBIX Ha
HEW 3JaHUM U COOpYKEHUU. TeMmmepaTypa BO31yXa U OTAEJIbHBIX IIOBEPXHOCTEH B
[peJiesiax TaKuX y4aCTKOB MOKET U3MEHATHCS Ha HECKOJIBKO I'paJyCOB Ha HE3HA-
YUTEJIbHOM YAAJIEHUU APYT OT APYyTa, U Jaxe HeOOIbIINE MPENsTCTBUS MOT'YT BHO-
CUTbH 3aMETHbIE BO3MYILEHUS B [IOTOKU BO31yXa.

3. MuKpoKJINMAaTHYECKHE TAapaMeTPbl
1 0COOCHHOCTH HX Pe:KUMA B TOPOJACKOM 3aCTpPOKe

K OCHOBHBIM MHKPOKIUMATHYECKHM TMapameTpam, BIHSIONIMM Ha OMOKIIHU-
MaTUYECKUE TMOKA3aTENN TOPOJCKONH Cpebl, OTHOCITCS MHTEHCUBHOCTU COJIHEY-
HOW pajialii ¥ TEIUIOBOTO M3IIYYCHUS OTPaXJAIOIMINX KOHCTPYKIMHA 3MaHUN U
penbeda (paaualmoHHBIN OallaHC); TEMIlepaTypa U BIAKHOCTh BO3yXa, HalpaB-
JIEHUE U CKOpPOCTh BeTpa. st ynoOcTBa BBINOJIHEHUS KOMIUIEKCHON MUKpPOKIMMAa-
TUYECKOW OIEHKU 3aCTPOMKH ATH M3MEHEHHS C yUETOM KPHUTEPUEB OIECHKUA KOM-
(GOpPTHOCTH KIIMMATHYECKUX YCIOBUH MpuBeneHsl B Tabmauue 3.1. g oOuux ciy-
YyaeB OTJAENbHBIX TPYII 3AaHUH, 3€JE€HbIX HACAKIECHUN U T.J. OLIEHKa MUKPOKIIU-
MAaTUYECKUX M3MEHEHUH MOXKET BBIMOJHATHCA Ha OCHOBE OOIIMX 3aKOHOMEPHO-
CTell ¥ crenuanbHO pa3paboTaHHBIX IpaoOaHATIUTUYECKUX METOA0B. J{JIsl YaCTHBIX
CIIy4aeB U KOHKPETHBIX YYaCTKOB 3aCTPOMKHU OIIEHKAa MUKPOKIMMATHYECKUX YCIIO-
BUI BBITIOJIHSIETCS MO pPe3yJibTaTaM CIEeNHAIbHOTO HATYPHOT'O 00CIe1I0BaHUs U Me-
TOJAaMH MaTeMaTH4YeCKOT0 MOJEIUPOBAHHUS.

H3zmenenue 6empogozo pexcuma noo é1usnuem 20p00CKoll 3aCmpoiKu, C
OJIHOM CTOPOHBI, ABIISETCS HanbOoiee OYeBUAHBIM (DaKTOM, C JPYroil CTOPOHBI —
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MOJIYUHSAETCSA TOBOJIBHO CJIOXHBIM 3aKOHAaM THPOTEPMOJIMHAMUKH, a TIOTOMY SIB-
JsieTCsl JaNeKo HEe TpUBUAIBHBIM siBieHHMeM. Cama 1o cebe ropojckas 3acTpoika,
uMes 6ojee BBICOKUNA KOA(h(UIIMEHT MIepOX0OBATOCTH, YeM OOJIBIIMHCTBO MPUPO/I-
HBIX JJAHIIA(pTOB, CHUKAET CKOPOCTh BO3IYIIHOTO MoToka y 3emun. Ho 3a cuer
MOBBIIIEHHON TEIJIO0TIa4u B aTMocdepy ropoj co37aeT Me30MAacIITa0HYIO Tep-
MUYECKYIO KOHBEKIIMIO, YTO MOXXET YCHJIMBATh CKOPOCTh BeTpa Ha (POHE IITHIIE-
BBIX YCJIOBHM.

Taoauna 3.1. OCHOBHBIE 3aKOHOMEPHOCTH MU3MEHEHUS MUKPOKJIMMATA B TOPOJIE

Knumatnueckue | 3akOHOMEPHOCTH (POPMUPOBAHMSI MUKPOKJIMMATa (110 OTHOIIEHHIO K 3aro-
XapaKTEPUCTUKU | POJHBIM YCIOBHSIM)

Conneunas pa- | CHumxenue 10 20% B 3aBUCUMOCTHU OT 3arpsi3HEHUS BO3/1yXa, BPEMEHH Io-

AU Jla ¥ CYTOK, BBICOTHI OKPYKAIOITUX 3TaHUN
Temmnepatypa [ToBbimenne Ha 1-4°C B 3aBHCMMOCTH OT IUNIOTHOCTH 3aCTPOMKH, OTHOCH-
BO3yxa TETFHON TUIOMIAJM MCKYCCTBEHHBIX TMOKPBITUH W 3€JICHBIX HACaKICHUH,

YCJIOBHI IPOBETPUBAEMOCTH

Ckopocts BeTpa | Cumkenne Ha 20-70% B CpeaHeM MO TEPPHTOPHH B 3aBHCHMOCTH OT
IJIOTHOCTU 3aCTPOMKHU: B 3aCTpoiike IIOTHOCTHIO a0 20% — mo 20%,

m1oTHOoCThIO 20-30% — Ha 20-50%, miotHocTeIO O0siee 30% — OoJiee uem
Ha 50%. Ycunenue nopbIBUCTOCTH U TOPU3OHTAIBHBIX IPAIMEHTOB CKOPO-
CTH

[Ipumeuanue: Mo MIOTHOCTHIO 3aCTPOMKH TTOHMUMAETCSl OTHOIICHUE TUIOIIAAM, 3aHATOM 3/1a-
HUSIMH, K OOIIeH TIoMaaN y9acTKa

B camom o01mieM ciyuae BO3JEMCTBHUE TOPOJCKON 3aCTPOMKH HA CKOPOCTh
BETpa BBIPAKAETCS B YBEIWYCHHUH YKCIa OC3BETPEHHBIX M MaJOBETPEHBIX (V < 2
M/C) THEW B ropoje W CHIXKEHHMM MaKCUMAaJbHOW CKOPOCTHU BETpa B CPEIHEM Ha
10-30% mo cpaBHEHHIO ¢ HE3aCTPOEHHOM MPUTOpOAHON Tepputopuei. Ha teppu-
TOPHUSAX C 3aCTPOUWKON MOBBIIICHHOW TUIOTHOCTH M BHYTPH TpyIN 3AaHuid, o0Opa-
3YIOIINX 3aMKHYTBIC U MOJIy3aMKHYThIE BHYTPUBOPOBBIC MMPOCTPAHCTBA, CKOPOCTh
BeTpa cHmkaercs Ha 70% u Oosnee.

C rpagoCcTpOUTENIFHON TOYKM 3PEHHSI BETPOBOM KJIMMAT JOJDKEH BIUSATH HA
MIMPUHY W HANpaBJICHUE YIUI], B3aUMOPACIIONOKECHHE (PYHKIIMOHATBHBIX 30H OT-
HOCHUTEIBHO JIPYT JAPYTa, pa3MelleHUue MPEANPHUATHI OTHOCUTEIIBHO KHUJIBIX paii-
OHOB M MECT OPraHM30BaHHOTO OTAbIXa U T.A. OOecnieueHne BeTpoBoro kompopra
TOPOJICKOW TEPPUTOPUN SIBISETCS OAHOW W3 OCHOBHBIX 3a/lad apXHTEKTYPHO-
KJIIMMaTUYECKOI0 aHaJu3a U MPOEKTHOM JIeATeTbHOCTH.

B 1806 romy anrmmiickuii aamupan @. bodopt (Admiral Sir Francis
Beaufort) paspaboran yclioBHYIO IIKany JJisi BU3yaJbHOW OIICHKH CHJIBI (TOBOPS
TOYHEEe, CKOPOCTH) BETpa IO €ro JACHCTBUIO HA HA3eMHbIE MIPEAMETHl WM M0 BOJI-
HeHnto Ha mope. B 1963 rogy BcemupHas Meteoposiormyeckass opraHu3anus
yTouHmwia mkaily bodopra mpumMeHUTENbHO K BO3JAEHCTBUIO BEeTpa Ha JroJel
(Tabxn. 3.2). B HacTosdIiee BpeMs 3Ta LIKaja MIHUPOKO MPUMEHSETCS B apXUTEKTYp-
HO-KJIUMAaTHYE€CKOM aHaJIu3e.

B ycnoBusix 3acTpoiiku BBHICOKOHM TNIOTHOCTH BETPOBOW PEKUM HaJ[ KPOBIIS-
MU 37]aHUH U BHYTPU 3aCTPOMKH MOXKET MMETh BEChbMa CYIICCTBECHHBIE PAa3IHYus,
3aBUCSIINE OT IJIOTHOCTU 3aCTPOMKHU, T.€. OT COOTHOILIEHUS BBICOTHI 3JJaHUH K pac-
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CTOSTHUIO MEXJly HUMH, a TakKe UX B3aUMHOro pacrnosioxxenus (puc. 3.1). Cioi
BO3/1yXa OT YPOBHS 3€MJIH JIO0 BBICOTHI, HA KOTOPOW BETPOBOI MOTOK HAYMHAET 00-
TeKaTh 3aCTPOUKY KaK €IMHOE MPETSITCTBUE, B TOPOJACKONU KIMMATOJIOTHUHN MOy M
Ha3BaHUE «IOJIOT TOPOJa» U CTajl OOBEKTOM CaAMOCTOSITEIbHOTO U3YUYEHUSI.

Tabauuna 3.2. lllkana bodopra mo Bo3aeiicTBUIO BeTpa Ha YyeI0BEKa

No o mika- | Xapakrepuctuka Berpa | Ckopocth BeTpa | Bo3aeiicTBue Ha yenoBeka

e Ha BbIcOTE 1.75 M
0 0€3BETPEHHO 0.0—0.1 —
HEYJIOBUMBIE JBHKEHHS | () 2—1].() BETEp MPAKTUYECKU HE OLIYIIAETCS
BO3JlyXa
ci1abblii BeTep 1.1-2.3 BETEp UyBCTBYETCS KOXKeEH Iuna
3 JIETKUIl BeTep 2.4-38 TPEIIET BOJIOCHI, MOJHUMAET MOJIbI
OJICKIbI, TPYTHO YUTATh Ta3€Ty
4 YMEpPEHHBII BETEP 3.9-55 MMOJHUMAET C 3€MJIM TbUTh, U OY-
Ma)XKH, JIUCThSl, CHUJIBHO TpPEIUIET
BOJIOCHI
5 CBEXKHU BETEP 5.6—7.5 CHJIa BETPa OLIYIIAETCS TEJIOM, CIY-

BAa€T TOJIOBHbIE YOOpPBI, OMACHOCTh
MOTEPATh PABHOBECHE

6 CUJIBHBIN BETEP 7.6—9.7 HEBO3MOKHO YZIEpP’KaTh 30HT, BETEP
CHWJIBHO TPEIUIET BOJOCHI, 3aTpyIHE-
HO NEMIEXOAHOE JABUKEHUE, HETPHU-
ATHBIA IIYM BETPA B yIIax

7 no4TH Oypst 9.8—12.0 NPaKTUYECKH HEBO3MOXHO Iiepe-
JABUTaThCS TEIIKOM
8 Oypst 12.1-14.5 HEBO3MOJKHO  JIBUTaTbCsl  BIEpE],
TPYIHO yJep:KaTb PaBHOBECUE CTOSI
9 CHJIbHAs Oypsi 14.6—17.1 BETEP BAIMT C HOT
(a) obrekaHue oAMHOYHOrO NPENSTCTBIA
—_— T —

. /\

- B, Sy e

e |

—DN (b) wnTepdeperuns sonm (c) cKonbxeHne noToka
’(ﬁ\ —_——

Pucynoxk 3.1. [Ipumepbl 00TeKkaHusT BO3AYIIHBIM MTOTOKOM Pa3JIMYHBIX TUIIOB 3a-
CTPOMKHU. a) OTAEIBHO CTOSIIHE 3/1aHusI (COOTHOIICHHE PACCTOSIHUS Mex Ly 3nanusamu LI k ux
cpenneit Boicote B cocrasnser /B> 0.4 nns kyOuueckoit popmsbr u 11I/B>0.3 ans BeITAHYTON
dbopmel 3manuii; b) cpeanerioTHas 3actpoiika (B/II> 0.7 s xkyduueckoit hopmer u B/II1>0.65
U1 BBITSIHYTOM ()OpPMBI 3/1aHUH); ¢) BBICOKOILIOTHAS 3aCTpOMKa
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Kak MukpoxiammaTHyecKuil Nokasatelb, memnepamypa 6030yxa WHTETPU-
pyeT MHOXECTBO (haKTOpOB KIMMATOOOpa30BaHMs CaMOro pa3HOro Maciiraba —
KOJIMYECTBO TIOCTYMAIOIIEH K MOBEPXHOCTH 3€MIJIM COJTHEYHOW pagualiiu, Morjio-
Hiaronre, OTpakarouye U U3JIyvarouue CBOMCTBA MOCTHIIAIONIEH TOBEPXHOCTH U
npeaMeToB (3AaHMM, COOPY)KEHUI) Ha HEW PaCIOIOKEHHBIX, MPEo0Iaalonue Th-
bl aTMOC(EPHON MUPKYISIIAK, CTPYKTYPY MHUKPOMACIITAOHON IUPKYIISINH, BbI-
JeJIeHne TEXHOTEHHOTO TeIlIa U T.JI.

Haubomnee sipko BnusiHue ypOaHU3aIlMi Ha KIUMAaT TPOCIICKUBACTCS B 00pa-
30BaHUM Ha TEPPUTOPHUH TOPOJOB YCTONYHMBBIX IMOJIOKUTEITHHBIX aHOMAIUN TEM-
nepaTypbl — «OCTPOBOB Temiay. VX MHTEHCUBHOCTH 3aBHCHUT OT IJIOMIAJAH U TIJIOT-
HOCTH 3aCTPOMKH, €€ TEeIJIOTHOCTH, KOJIMYECTBA KHUTEIEH, ECTECTBEHHBIX TTPUPO/I-
HO-KJIMMaTHYECKUX yCJIOBUI. B 00miemM cioydae, ueM OOJbIe TOPOa, TeM OOJbIe
MOJIOKUTENIbHAS aHOMAJHS TEMIIEPaTyphl BO3JyXa B HEM. B KIIMMaTH4YeCKOM BbI-
PaKEHUU NIl MAIIbIX M CPEIHUX TOPOJOB YMEPEHHON 30HBI KOHTPACT TEMIIEpaTy-
pBI TOPOI—MpUropo] cocTaisieT BenuuuHy 1-2°C B cpeanem 3a rojn (puc. 3.2).
JUIs KpyIHBIX U KPYMHEHIINX TOpOA0B, TaKuX Kak MockBa uian JIOHIOH, MHTEH-
CHUBHOCTh OCTPOBOB TEIUIa YBEITHMUNBACTCSI.
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Pucynok 3.2. MakcumasnbHasi ”HTEHCUBHOCTH OcTpoBa Teruia (AT, )

TenoBble ouyllIeHNs HA TEPPUTOPUU TOPOJAA MPHU OJHOM U TOH ke TemIe-
paType BO31yXa MOTYT CYHIECTBEHHO Pa3IMYaThCsl B 3aBUCUMOCTU OT TEMIIepaTy-
pBI OKPY’KaIOIIMX YesoBeKa MoBepxHocTeil. Hanpumep, nepexoas B xapkui coui-
HEYHBIN JICTHUN J€Hb HAa TEHEBYIO CTOPOHY YJMIIbl, Mbl HAMHOTO MEHbIIIE CTpajia-
€M OT TeperpeBa, XOTs BO3AYyX Ha 00€MX CTOPOHAX YJIHIBI UMEET MPUMEPHO OJH-
HAKOBYIO TeMIEpPaTypy. ITO MPOUCXOIUT HU3-3a TOTO, YTO MPOIECC TEII00OMeHa
OopraHu3Ma ¢ OKpy>Karouieil cpefioil 3aBUCUT HE TOJBKO OT TEMIIepaTyphl BO3/1yXa,
HO M OT paJualMoHHOro OajaHca opraHu3ma. Ha teppuTopum ropojackoil 3a-
CTPOMKHU 3a CUET pa3jIuyHOW OPUEHTALMU U SKCIO3UIMHU MO OCBEIIEHHOCTH 3Jie-
MEHTOB CPEJibl, a TAKXKE Pa3IuuMs UX TEIUIOPU3HMUECKUX CBOWCTB, TAKUX KaK I0-
rJIONIAloNIasi U OTpaXkarollasi ClOCOOHOCTh, UX TeMIEpaTrypa B COJHEUYHBIM JI€Hb
MOXXET CYHIECTBEHHO paznuyarbcs. s mpumepa Ha pucyHke 3.3 mpejcTaBieHb
¢doTorpaguu OAHOTO M TOrO K€ ydacTKa ropojia B BUIUMOM U HH(ppaKpacHOM
CIEKTpax.
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AHaJOTMYHON WM3MEHYMBOCTH Ha TEPPUTOPUU TOPOJACKOW 3aCTPOUKH TOA-
BEpIKEHBI U JIPYrue MUKPOKIMMATUYECKHE TTapaMeTphl (HarpuMmep - abCcoI0THAs U
OTHOCHUTENbHAS BIAXXHOCTh BO3/lyXa), BIUSIONINE HAa TEIUIOOIIYIICHUS JI0OJeH, YTO
MPUBOJUT K HEOJHOPOJHOCTH OMOKIMMATHYECKOH KOM(DOPTHOCTH BHYTPH TOPO-
CKOW 3aCTpONKM U HEOOXOJWMOCTH €€ ONTHUMHU3AIuu. PereHue 3Toro Bompoca
JOJKHO HAUMHATHCA C uU3uon02uuecku 000CHOBAHHO20 HOPMUPOBAHUA MUKDO-
KIUMAmu4eckux ycaoeuil U pa3pabOoTKU OuOKIuUMamu4ecKkux Hnokazameeil,
onpeoenArnwuUx ONMUManbHble, 0ONYCMUMbLE U IKCHIPEMAIbHbBIE COCMOAHUA
MUKDPOKAUMAMA TOPOJCKON CPEJIbI.

10°C 3n°C

Pucynoxk 3.3. Bug ogHoro u toro xe ydactka r. TOkiMo B BUIUMOM (CJI€Ba) U WH-
(dbpakpacHoM (crpaBa) nuanazoHe

4. ®u3noJ0rHYecKHe OCHOBbI HOPMHUPOBAHUS MUKPOK/JIMMATA

UYenoBedecknid OpraHu3M MOXKET pacCMaTPUBATHCS KaK OTKPbITas TEPMOCTA-
TUPOBAaHHASI CHUCTEMA C BHYTPEHHUM HCTOYHUKOM TEIIA, CTOKOM WA MPUTOKOM
Terla U3 OKPY’Karollle cpenbl, a 0JIe’Kaa — KaK TEIJIOBOM Oapbep MEX]y MOBepX-
HOCTBIO KOXM U BHEIIHEW cpenon. TemsoBas 3HEprusi, BbIACISIOMAACA OpPTaHU3-
MOM IPH SK30TEPMUYECKUX XUMUYECKUX PEAKLUIX, MPOTEKAIOIUX TJIABHBIM 00-
pa3oM B CKEJIETHBIX MBIIIIAX U BHYTPEHHUX OpraHax, MpeacTaBisieT coO0i Ty Ie-
PEMEHHYIO BEJIMYUHY, KOTOPAsl UCIOJIb3YETCS TEINIOKPOBHBIMU OPraHW3MaMH IS
MOAJIEP/KaHNs BHYTPEHHEN TeMIIepaTyphl Tena. B perynsuuu TeniooTnadyu OCHOB-
Has poJib NPUHAMICKUT epruepruueckoMy KpoBoooOpaieHuto. B 3aBucuMoctu ot
CKOPOCTH KPOBOTOKA B KOKE€ MEHSAETCS BEJIMYMHA TEIJIOOTIAYN C €€ OBEPXHOCTH.

[TockonbKy coXxpaHEeHHE MOCTOSHCTBA TEMIIEpaTyphl Tea sBIseTcS Heo0Xo-
JUMBIM YCIIOBUEM KHU3HEJEATEIbHOCTH YeJIOBEeKa, HEOOXOAMMO, YTOOBI B TEILIO-
BOM OajiaHce 4eloBeKa COXPaHsIOCh PaBEHCTBO MPUX0Ja U pacxoza Teria. Takoe
COCTOSIHHE OpraHu3Ma o0ecreynBaeTcs NpoLeccaMu TEPMOPETYIISIUU — COBOKYII-
HOCTBbIO (PU3HOJOTUYECKUX TPOILECCOB, OOYCIOBICHHBIX JI€ATEIbHOCTHIO IIEH-
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TpaJdbHON HEPBHOW CHUCTEMBl M HAIMPABICHHBIX Ha MOJACPKAHUE TeMIIEpaTyphl
MO3ra ¥ BHYTPEHHUX OPraHOB B Y3KHUX OIpPEACICHHBIX IpaHUIIaX, HECMOTpS Ha
3HAYMTENIbHBIE KOJICOAHUS TeMIIepaTyphl OKpYKaroIeh cpeabl 1 COOCTBEHHOU Te-
TJIOTPOYKIIMKM OpraHu3Ma.

Cuctema TepMOpETyJISIIIUU OpraHu3Ma MO3BOJISET B ONPEICICHHBIX Mpee-
nax obecreynBaTh OajaHC MPOIYIUPYEMOTO U TepsieMoro Tejaom temia. OmaHako
BO3MOXKHOCTH TEPMOPETYJISIIUA OrpaHuueHbl. J[1oOble TemnepaTypHble BO3IEHUCT-
BUsI, BEIXOJIAIINE 32 PAMKU «TEPMUYECKU HEUTPATbHBIX», BBI3BIBAIOT TY WU UHYIO
CTETNEHb HAIMPSKCHUS TEPMOPETYISITOPHBIX MEXaHU3MOB. IJTO BBIPAXKACTCS B U3-
MEHEHUHU TOHYCa MBI U Tepu(EepUIecKux COCYI0B, aKTUBHOCTH MOTOBBIX KE-
Je3, TEIUIONPOAYKIIUU, YTO, B CBOIO OYEpE/]b, CO3/Ia€T OMPEJICIEHHOE TEIIOBOE
CaMOYYBCTBHE M MOKET BBI3BaTh UYBCTBO 00I1IeTO AUCKOMPopTAa.

TemnoBoe cocTosiHUE, NMPU KOTOPOM HAOJIIOJAeTCd HE3HAUUTEIIHLHOE HaIlpsi-
KEHUE TEPMOPETYJISIUHU, ONIPEACISIETCS KaK COCHOAHUE MEeNn108020 Komopma.
IIpu sTOM B opraHu3Me 0O€CTEUYMBAIOTCS ONMTHUMAaJbHBIE YCIOBUSI PabOTHI BCEX
(YHKIIMOHAIBHBIX CUCTEM M BBICOKHH YPOBEHBb pabOTOCTIOCOOHOCTHU. DTO COCTOS-
HUE COXpaHSETCS U NMPU YMEPEHHOM HAMPSHKEHUU TEPMOPETYJISIIUN, KOTOPOE BO3-
HUKAET B pe3yiibTaTe HEOONBIINX U3MEHEHUN TepPMUYECKUX yCIoBUH cpeasbl. [Ipu
CYILIECTBEHHBIX UX U3MEHEHUSX MOCTOSHCTBO TEIIOBOTO OajaHca U TeMIepaTypbl
TeJla JOCTUTaeTcs 32 CUET CHUJILHOTO, a 3aTeM U PE3KOro HANpPsKEHUS TePMOpery-
nsuud. B mocnenHem ciydyae TerjioBod OadaHC CTAaHOBUTCS M30BITOYHBIM

[Touckm MeTO0B OIpeeCHUs CYMMApHOTO BIHMSHUS METEOPOJOTHUECKUX
(hakTOpOB Ha TEIUIOBOE COCTOSHME OpPraHu3Ma K HACTOSIIEMY BPEMEHH BBIpa3u-
JUCh B KOHCTPYUPOBAHUU OCOOBIX MPUOOPOB (TaK Ha3bIBAEMBIX aHAJIOTOB YEJIOBE-
YECKOIo TeJia) U pa3paboTKe psjia MAaTEMAaTUUYECKUX MOJICNICH, OMUCHIBAIONINX SIB-
JICHUS ¥ TIPOIIECCHI TIEpEeHOCca TeIia BHYTPH YEJIOBEKA K KOKHBIM MTOKPOBaM C yde-
TOM aHATOMHYECKHX, TETUIODU3NUECKUX U (U3UOJIOTHIECKUX CBOMCTB YesloBeUe-
CKOr0 TeJia.

K naumbonee 3HAYMMBIM CAaHUTAPHO-TUTUCHUYECKUM TOKA3aTEISIM MHUKPO-
KJIUMaTa, BIUSIONINM Ha TEIJI0BOE COCTOSTHUE, OTHOCSTCS: TeMIepaTypa Bo3ayxa u
€ro OTHOCHUTEJbHAS BIAXXHOCTb, CKOPOCTh JBHKEHHUS BO3]lyXa, TEIJIOBOE U3Iyde-
HUE Tejla 4YeloBeKa M OKPYKAIOIMIHUX MPEIMETOB, ONPECISIONINe BO3MOXHOCTD
Ter1oo0MeHa OpraHu3Ma C OKpY’Karolleld Cpefoll W JOCTUIKEHUs TEeIuioBoro Oa-
JmaHca opraHu3Ma. TernoBoi 6ajmaHC JOCTUTAaeTCsl KOOPJAWHAIIMEH MPOILIECCOB TE-
JOMPOAYKIIMK M TEIUIOOTAAa4u U B o0meM Buae (puc. 4.1) MoxeT ObITh ONMUCaH
ypaBHEHUEM:

(Qu + Qrs.) = (Quan™ Quons + Quona T Quenang T Quenaox T Quicnn + Quex) = FAQre,
raie  Qy — Termio, NPoAyHHUpPYEMOe YeI0BEKOM (TeTuIonpoaykius); Q. — Tero,
MOCTYMalollee M3BHE (HAMpUMEpP, OT HArpeThIX MOBEPXHOCTEW 00OpyAOBaHUS WU
1p.); Qusy — TeIIooTAa4Ya U3MydeHHEM; Qyoys — TEIIOOTaYa KOHBEKIMEH; Qyonn —
TEIUI00TAa4Ya KOHAYKIMEN; Quenme — TEIUIOOTAYa BCIEACTBUE HCHAapeHus nug-
(Gy3UOHHOU BJIaru ¢ MOBEPXHOCTH KOKHU; Quenmxs Queny Quex — COOTBETCTBEHHO,
TEIJIO0T/a4a BCJIEJCTBHE MCIAPEHMS BJIATM C BEPXHUX JIbIXaTEIbHBIX MyTEH, HC-
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napeHue MmoTa, HarpeBaHUs BABIXaeMOTro Bo3nyxa; *AQ,. — HaKOIUIEHHE WU Je-
(GUUUT TEIU1a B OpraHu3Me.
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Pucynok 4.1. TerioBoii 6anaHc 4eI0BEKa (ycnoBHbIE 0003HAYEHHUS CM. B TEKCTE)

TepMocTaOMIIBHOCTD COCTOSIHUSI OpraHu3Ma, obecrieunBaemasi paBEHCTBOM
TEIUIONPOAYKIIMM U CYMMapHOU TEIUIOOTAaue, IBISETCS €UHCTBEHHBIM YCIOBH-
€M TeruioBoro koMdopra venoBeka. C 3TUX MO3ULUNA MPHU TEIUIOBOM KoMdopTe U
CyOBEKTUBHO XOpOILIEM TEIUIOOHIYIIEHUU TEIUIOBOE paBHOBECHE OpPraHu3Ma M OIl-
TUMaJbHBIN ypOBEeHb (DU3MOJOTHMYECKUX (PYHKUUN, B TOM YHUCIE U TEPMOPETYIIs-
TOPHBIX, HE BBI3BIBAET HAIPSKEHUS TepMmoperyiasiuud. [loaToMy kimmMatuyeckue
napaMeTpsl TEIIOBOIrO KoM(popTa Ciiy)KaT TMTHEHUYECKOW HOPMOU MUKDPOKIU-
Mamuyeckux ycaoeuil. B KNMMaTUYECKUX YCIOBHSX, KOTOPbIE MPUHATO CUUTATh
«HOpPMaJIbHBIMWY, JOMyCKaeTcs, 4To okojo 10% mroaeit OyayT omymars Ty WIH
MHYIO CTENEHb TUCKOM@opTa. DTO 00BACHIETCS WHAUBUIYAIBHBIMU Pa3IuyUsIMU
B YpPOBHAX OOMEHA, KaueCTBE COCYIUCTBIX pPEAKIMi, TOJIIUHE MOJKOXKHO-
’KHPOBOTO CJI05, BO3PACTHBIX OCOOEHHOCTAX H T.J.

B menom «MHKpoKIMMaTH4ecKas HOpMa» JOJKHA OOecrneuruBaTh OITH-
MaJbHOE TEIJIOBOE COCTOSHHE OpraHM3Ma, KOTOPOE XapaKTepU3yeTcs HE3HadM-
TEJIbHBIM HamNpsbKeHWEeM (DYHKIIMOHANBHBIX cucTeM. B To ke Bpemsi rUrueHuye-
CKO€ HOPMHUPOBAHHE HE MOXKET OBITh OTPAHUYEHO YCTAHOBJIEHUEM TOJIBKO «OITH-
MaJIbHBIX» MapaMeTpPoOB OTAENbHBIX (pakTopoB. OAHOBPEMEHHO JOKHBI OBITH OII-
pEeNIeHbl «IOMYCTUMBbIE)» T'PAaHULIbI UX KOJeOaHWl. DTH I'paHUIIBl YCTaHABIIMBA-
I0TCA B 3aBHCUMOCTH OT XapakTepa JEeATeIbHOCTH Ha OTKPBITOM IPOCTPAHCTBE U
ypOBHsI (pU3MYECKON HArpy3KH, XapaKTepHOH A 3Toi nesrenbHOCTH. Takoe mo-
JIO’)KEHUE TPAaBOMEPHO B OTHOIIEHUHU JIFOOBIX MapaMeTpoOB BHEIIHEW cpenbl. Tak,
3HAUEHUE JOMYCTUMBIX MPENETIOB KOJIeOaHUN TeMIepaTypbl, BIAKHOCTU U MOA-
BIOKHOCTH BO3JlyXa IO3BOJISIET MOAOUpATh OAEKAY uelIoBeKa, 00eCHneunBaroIlylO
BO3MOXHOCTb JITUTENILHOCTD MPEOBbIBAHUS €r0 B HEOJAronpusTHBIX MUKPOKIUMA-
TUYECKUX YCIOBUAX WIHM MPUMEHSATH CHEUAIbHbIE CAHUTAPHO-TEXHUYECKUX CHC-
TEMBI B )KHJIBIX U OOIIECTBEHHBIX 3/JaHUSX.

MeTonnueckne moaxo bl 1 KpUTEPUH HOPMHUPOBAHUS TEIJIOBOTO COCTOSIHUS
4eJI0BEKa, ONPEEIIAIOIINE TOyCTUMBIE ITPEEbl KoJeOaHU (akTOpOB BHEIIHEN
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cpenpl, paznauuHbl. OTHAKO HE TOJIBKO «ONTHUMAIIBHBIEY», HO U «JIOMYCTUMBIE) Ta-
pameTpbl JTOJDKHBI 00ecrieunBaTh COCTOSHUE OpraHu3Ma, JajeKoe OT MaTOJIOTHH.
OHO HaxXOAUTCSl B 30HE «CYIIECTBEHHBIX, HO O0OpaTUMBIX (PU3UOJIOTUYECKUX U3MeE-
HEeHUI». Pa3nuuue B COCTOSHUM OpraHu3Ma IMpU BO3JACHCTBUM T€X WM MHBIX Ma-
paMeTpoB 3aKII0YAETCs JIMIIb B CIOCO0AX COXPAHEHHs] TEMIEPaTypHOrO0 rOMEOo-
CTasa, T.€. B CTETICHU HaMNpPsDKeHUs QYHKIIMOHATBHBIX CUCTEM.

Pacmpenne rpaHui] AOMYCTUMBIX MPEAEIOB KoJeOaHUN €CTeCTBEHHBIX
(hakTOpOB BHEIIHEW Cpe/bl MPOUCXOUT IO BIMSHUEM JBYX B3aUMOOOYCIIOBIICH-
HBIX TPUYHMH: BO3PACTHOTO CO3peBaHUs (YHKIIMOHAIBHBIX CHUCTEM M UX TPCHHU-
POBKH, pacCIIUPSIONIEH YCIOBHO-pe(JICKTOpPHBIC CBSI3M OpraHW3Ma C BHEIIHEH
Cpelol M YBEJIMYMBAIOLIEH aJanTallMOHHBIE BO3MOKHOCTH opraHusma. [locnen-
HUM TPOLIECC MOTYYUI HA3BaHUE aKKJIMMaTHU3aLNH.

5. OnTuManbHbIE U IKCTPEeMaJIbHbIe MUKPOKJINMATHYECKHE YCI0BHA

[lo crenenu BIMAHMS Ha CAMOYYBCTBHE YeJIOBEKa M Ha €ro paboTocrnocoo-
HOCTh MMKPOKJIMMATHYECKHE YCJIOBHS MOJPa3JEisaiOTCs Ha: ONTUMAaJbHbIE, JO-
MyCTUMBbIE, BpEJIHbIE U omnacHble. KpurepuanbHble moka3aTeian TEII0BOro COCTOS-
HUSl YeJIOBEKa, COOTBETCTBYIOLIUE MpeJely NEPEeHOCUMOCTH BHEIIHEH TepMuye-
CKOM Harpy3KH, 3aBHCST OT CTENEHM aJlalTallui, CKOPOCTH OXJIAKICHHUS WIIU Tie-
perpeBaHusi, TEIUIOBOM YCTOMYMBOCTH OpraHM3Ma, BO3pacTa, I0Ja, COCTOSHUS
3I0pPOBbSI U T.I.

OnmumanvHuvle MUKPOKIMMATUUYECKUE YCIOBUS XapaKTEPU3YIOTCS TaKUMU
napamMeTpaMH MoKaszareled MHUKpPOKJIMMAaTa, KOTOpbIE MPU MX COBMECTHOM BO3-
JEHUCTBUU Ha 4eJoBeKa 00ECeurBaIOT COXPAHEHUE TEIJIOBOIO COCTOSHUS Opra-
HU3Ma. B 3THX yCIIOBHUAX HaIpsiKEHUE TEPMOPETYJISIMA MUHHUMAJIBHO, OOLIue
W/WIM JTOKaJdbHbIE JUCKOM(OPTHBIE TEMIOOUIYIIEHUSI OTCYTCTBYIOT, UTO SIBJISIETCS
MPEANOCHUIKONW COXpaHeHUs! BBICOKOM paboTocrocoOHOCTH. B onTuManbHOM MHK-
poximumMare oOecreuynBaeTcs KOM(OPTHOE TEIIOBOE COCTOSIHUE OpraHM3Ma 4eso-
BEKa.

Jlonycmumoble MUKPOKIIMMATUYECKHE YCJIOBHSI XapaKTEPU3YIOTCS TaKUMHU
napamMeTpaMH Mokaszarejled MUKpPOKIMMAaTa, KOTOPbIE NMPU MX COBMECTHOM BO3-
JEHCTBUU HA YEJIOBEKA MOT'YT BBI3bIBATh TAKOE U3MEHEHHUE TEIIOBOTO COCTOSHUS,
Py KOTOPOM HAOJI0JIaeTCs YMEPEHHOE HaIpSKEHUE MEXaHU3MOB TEPMOpPEryJsi-
uuu. [Ipu 5T0M MOKET BO3HUKATh HE3HAUUTENbHBIN AUCKOMGOPT OOIIMIA 1/UITH 110
JIOKaNbHBIM TemtoomymeHus M. [Ipu 3Tom coxpaHsieTcs OTHOCUTENbHAs TEPMO-
CTaOMJIBHOCTh, MOKET UMETh MECTO BPEMEHHOE CHM)XEHHE paboTOCIOCOOHOCTH,
HO HE HapylIaeTcs 310poBbe. [JomycTUMBI Takue nmapaMeTpbl MUKPOKIUMATA, NMpU
KOTOPBIX TEIUIOBOE COCTOSIHME OpraHu3Ma MOXHO MPHU3HATH YIIOBIETBOPHUTEIb-
HBIM.

Bpeonsle MUKPOKIIMMATHYECKHUE YCIOBUS — apaMeTPbl MUKPOKIMMATa, KO-
TOpBIE NMPU UX COBMECTHOM JIEHCTBUM HA YEJOBEKA BBI3BIBAIOT U3MEHEHUS TEIIO-
BOT'O COCTOSIHUSI OpraHuM3Ma: BbIpaXKCHHbIE OOLIME W/WUIIM JIOKAJIbHBIE JHCKOM-
(bopTHBIE TEIUIOOIIYIICHHS], 3HAYUTENBHOE HANPSIKEHNE MEXaHU3MOB TEPMOPETY-
JSUUU, CHIXKEeHUe paboTtocnocobHocTu. Ilpu 3TOM He rapaHTUpyeTcsi TepMOcCTa-



12

OMJIBHOCTh OpraHM3Ma YeJIOBeKa U COXpaHEHHUE €ro 310poBbsi. CTENeHb BPEIHOCTH
MUKpPOKJIMMATa OIpeeNsieTcs] Kak BeMYMHAMU €r0 COCTaBISAIONIMX, TaK U MPO-
JOJIKUTEIIbHOCTBIO UX BO3JIEUCTBHS.

Ikempemanvuple (ONACHBIE) MUKPOKIMMATHUECKUE YCIOBUS — MapaMeETPhI
MUKpPOKJIMMAaTa, KOTOpbIe MPHU UX BO3JIECUCTBUM HA 4YeJIOBEKa Jake B TCUCHHE HE-
MPOJOJDKUTENHHOTO BpeMeHU (MeHee | 4) BbI3bIBAIOT M3MEHEHHE TEIUIOBOIO CO-
CTOSIHMSI, XapaKTepU3yIolleecs Ype3MEpPHbIM HANpPsHKEHUEM MEXaHU3MOB TEPMO-
PETYJSIIIUY, YTO MOKET MPUBECTH K HAPYLIEHUIO COCTOSIHUS 30POBbsI U BO3HUK-
HOBEHUIO pucka cmepT. KpoMe Toro, k s3KCTpeMaibHbIM MOKA3aTeIsIM MOYKHO OT-
HECTH TEIUIOBOH yJap, X0JI0A0BOM CTPECC U BO3AEHCTBUE IIKBAIMCTOrO BETPA.

6. Tenou30/JIIMOHHbIE CBOMICTBA OJ€K/IbI

Opexnia UCIoNb3yeTcsl, MPeXxae BCEro, Mg JOCTHKEHHUSI COCTOSTHUS TEII0-
BOoro komdopra. E€ Ternon3onsunoHHbie CBONCTBA 3aBUCIT OT MPUPOIBI BOJIOKOH
TKaHEH, KOJIMYeCTBA CJIOEB TKaHU U 00beMa 3aKJIFOUEHHOT0 B HUX Bo3ayxa. OleH-
Ky TEIUIOM3OJISIIUOHHBIX CBOMCTB OJEXKIbl OLIEHUBAIOT Ha OCHOBE H3MEpEHUi
mubdy3un temna B oaexae. EnuHuiiel u3MepeHus: CIyXUT yCIOBHAas €IUHUIIA,
XapaKTepu3ylolasi TEeII0BOEe CONPOTUBIEHUE 0/eTOro uenoBeka — Kio (oT aHr-
nuiickoro ciosa clothes, onexma), 1 Ko = 0.155°Cxm%/Br. Tennouzossius, pas-
Has ogHOMY KJiio — 3TO Beau4MHA TEIIOBOrO COMPOTUBIIEHUS, JOCTATOUHOIO IS
nojJiep>KaHusi KOM(QOPTHOTO COCTOSIHUS OTABIXAIOUIEr0 YeJI0BEKa MpHU TeMIepaTy-
pe Bozayxa 21°C, ckopoctu auxkenus Bo3ayxa 0.1 m/c u Teronpoaykuuu 1 Met
(58 Br/M” moBepxHoCTH Tena). TeITon30MIAIHs OIexK bl ONPEALIIETCS CyMMHPO-
BaHHUEM TEIIOBBIX CONPOTUBIECHUN OTAENBHBIX COCTABISIOMUX OAekAbl. OauH
K110 cooTBEeTCTBYET KOMIUIEKTY OAEXKbl U3 MY>KCKOI'O JIETKOT'O KOCTIOMA U HUXK-
Hero Oenbst. CTerneHb TeIUTOU30ISIIUHI JIETHETO JErKOro IaMCKOTO IJIAThS COCTaB-
nset okoio 0.5 Kno, nemuce3zonnoro najibto — 2-3 Kito. MakCuMaJIbHYIO CTE€TIEHD
TEIJIOU30JISILIMA UMEET KOCTIOM ToJIApHUKa — Oosee 6 Kio. 3HaueHus: cTenenu Te-
IJIOM30JISIIMK HanboJiee pacpOCTPAHEHHBIX B YMEPEHHOM KJIMMAaTe TUIIOB OJIEXK-

Ibl U UX KOMOMHALIMI TPUBEIEHBI B MPUIIOKEHUU K MEXAYHAPOIHOMY CTaHIAPTY
ISO 7730.

7. KommiekcHbIe OHMOKIMMATHYECCKHE NMOKAa3aTeJH, MEe:KIYHAPOAHbIC U
poccuiicKkue CTaHAApPThI

Tunbst u 6udbl OUOKIUMAMUYUECKUX NOKA3amenell

OnuHakoBoe CyOBEKTUBHOE BOCIIPUSITHE OKpYKaroleld cpeibl Wi SKBUBA-
JIEHTHOE HamnpsbkeHue (GU3HOJOTHYecKuX (YHKIMH OpraHu3Ma MOXET HaOIIo-
JAThCs MPU PA3JIMYHBIX 3HAUCHUSAX U COYETAHUSIX FJIEMEHTOB MUKPOKIMMATA, pas-
JTUYHOW (PU3HYECKON HArpy3Ke W cTerneHu ojeroctu. Jis gopmanuzanuu oneHKu
KOMIUIEKca (paKTOPOB, ONPECISIONINX YPOBEHb TEIJIOBOM HATPY3KH HA OPTaHU3M
YyeJioBeKa WM PUCKa ISl €ro 3JJ0pOBbs (IIeperpeB, MepeoxiaxaeHne), UCIOoIIb3y-
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IOTCSI TAK HA3bIBAEMBIE «TEMIIEPATYPHBIE UHIECKCHD) WU «KOMMNIEKCHble OUOKIU-
MamuyecKue noKazamenuy.

TemmepaTypHble HHIEKCHI MOKHO YCIOBHO pa3aenuTh Ha 3 rpynnsl. K mep-
BOH IpynIie OTHOCATCS UHJIEKCHI, ONMCHIBAIONIME TEIIOONTYIIEHUS yenoBeka. Kak
IIPAaBUJIO, OHU OTHOCSITCA K BHYTPEHHEHN Cpelle 3JaHUK M IMPUMEHSIOTCA K B3pOC-
JIOMY HaCeJIeHHIO, HaXOSIIEMYCsl B COCTOSIHUM JIETKON (PU3MUECKON HAarpy3KH.

Bropas rpymnmna — uHAEKCHI, ONKUCHIBAIOIINE TEIUIOOLIYIIEHNS YEIOBEKA, Ha-
XOJAIIETOCS HAa OTKPBITOM IpOcTpaHCTBe. Kak mpaBuiio, 3TO MOKA3aTENHN YCIOBUI
KOM(OPTHOCTH, MPUMEHSAEMbIE B apXUTEKTYpHO-KIMMaTHUYecKoM aHanmmuze. Mx
0COOEHHOCTbh COCTOUT B TOM, YTO OHU BBIPAXKAIOTCS HE Y€pe3 HEKOTOPYIO «IIpHUBeE-
JEHHYI0» TEMIIEpATypy, XapaKTepHU3YIOLIYyI0 TEIUIOBBIE ONIYIIECHHS YEJIOBEKa, a
OTIPEIENISIOT AUana30H 3HAaYeHUH METEOpOJIOrHYecKuX (PaKkTopoB, MPU KOMIUIEKC-
HOM BO3JIEMCTBUM KOTOPBIX YEJIOBEK OyaeT ceOsi UyBCTBOBATH CE0Sl OTHOCUTENBHO
KOM(OPTHO Ha OTKPHITOM IPOCTPAHCTBE B 3aCTPOMKE MJIM B YCIOBUSIX €CTECTBEH-
Horo snanamadTa. K aToil rpymnmne takke MOXHO OTHECTH MHJAEKCHI MEPBOM TpyIl-
IIbl, IPUMEHEHUE KOTOPBIX YJAJOCh PAaCIIUPUTH A0 AUala3oHa 3HAYEHUWA METEO-
AJIEMEHTOB, BCTPEUYAIOIINXCS B PEATBHBIX KIMMAaTUYECKUX YCIOBUAX.

Tpetrbs rpymnmna — UHAEKCH IKCTPEMATBHOTO Bo3AeHCTBUA. OHU UAEHTUU-
LUAPYIOT COYETAHUS METEOIEMEHTOB, BO3/ICMCTBUE KOTOPBIX HAa OPraHU3M YENO-
BeKa He MPOCTO TUCKOM(OPTHO, a OMACHO AJIS 3J0POBbs U KU3HU. DTO Camble YII-
POILIEHHbIE U3 BCEX MHJIEKCOB, YUMTHIBAIOIINE, KaK PaBUio, He Oosee ABYyX mapa-
METPOB — TEMIIEPATYPHI BO3yXa U CKOPOCTH BETPA

Haubonee npoctbie mokazaTenu BO3ACHCTBUS MHKPOKJIMMAaTa Ha OpraHU3M
YeJIoBEKa MOTYT OBbITh MOJTYYEHBI MPSIMBIMU U3MEPEHUSIMHU, KOMIUIEKCHbIE TTOKa3a-
TEJIN — PacCYETHBIMH CIIOCOOAMM.

I pexkmuenan, rxkeueanrenmuo-Igppexmusnana u Iphppexmusnana paoua-
UUOHHAA memnepamypa

[IIupokoe pacrpocTpaHeHUE B MPAKTUKE OIEHOK TEIJIOBBIX HArpy30K, JTHUC-
KOM(pOPTHOCTH/KOM(POPTHOCTU Cpeabl NMPU KIMMATOJECYEHUH HMMEeT IKana d¢-
dbextuBHbIX Temiepatyp (OT). T — nmokazarenb onlymeHus Teria, KoTopoe OyaeT
WCIIBITBIBATh YEJIOBEK MPU PA3HBIX COUYETAHUSAX TEMIIEpaTyphbl U BIAXKHOCTU TPHU
HYJIEBOM cKOpocTH BeTpa. DT MpUHATO BhIpaKaTh B Ipajycax TeMIIepaTypbl Ha-
CBHIIIIEHHOTO BOJISIHBIMH IMapaMH HEMOJBH)XHOTO Bo3ayxa. IlyTem sKcriepuMeHTOB
ObUTO TOJIY4eHO, YTO 3(P(DEKT OAMHAKOBOTO TEIJIOOIIYIIECHUS B HEMOJBHXHOM
BO3JIYXE COXpaHSETCS MpHU CIACAYIONUX codyeTaHusx Ttemrneparypsl (T) u BiakHo-

ctu (f):
T, °C 17.8 18.9 20.1 20.7 21.7 22.2 23.2
£, % 100 80 60 50 40 30 20

B nanpHe#meM y4eT TeraoBbIX CBOMCTB Cpebl ObLI PaCIIMpPEH 3a CYET CKO-
POCTH ABWIKEHMS BO3JyXa. DTOT IMapaMeTp MOJYyYHJI Ha3BaHUE SKBHUBAJICHTHO-
s dexruBHON Temmepatypsl (D3T). BosmMokHBI camble pasHOOOpa3HbIE COYETa-
Husa T°C, V m/c u %, npu KOTOPBIX CTENEeHb TEIUIOONTYIICHUS OyIeT OJJMHAKOBA:
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T°C % V m/c
17.8 100 0
22.4 70 0.5
25.0 20 2.5

O0a 3TH MOKa3aTelsiss He YYMTHIBAIOT paauallMOHHBIA OOMEH OpraHu3Ma 4e-
JIOBEKa C OKpYJKalolleld Cpeaoi, HampuMep — HarpeBaHUs OTKPBITBIX YYaCTKOB
KOXXH COJHCYHOW pamuanuend. JlJIs ycTpaHEHHs STOr0 HEIOCTaTKa IOKa3aHHsI
OOBIYHOTO TEPMOMETPA MOTYT OBITh 3aMEHEHBI Ha MOKA3aHMs 3a4epPHEHHOTO IIa-
POBOTO TEPMOMETPA, TMOTJIOIMIAONIETO MOMAIAI0NIIe Ha HEr0 MOTOKU paJnalud U
U3Ty4aroniero 30bITOYHOE TEIUIO B OKPYIXKAIOIIee MPOCTPAHCTBO. DTOT MOKa3a-
TENb MONYYHJ Ha3BaHHE «d(PQEKTUBHAS paguallMOHHAs TeMIepaTypa» U paccuu-
ThIBaeTcs Mo popmysie:

i 22\/VB(tm ~tg)+tm

I7ie COOTBETCTBEHHO tp, Vg, t, — TeMIlepaTypa BO3/lyXa, CKOPOCTb JBUKEHHUS BO3-
JyXa U TeMreparypa o mapoBoMy TEPMOMETPY.

(10.2)

Cmanoapm ANNSI/ASHARE 55-2004

B otnuume oT TeMIiepaTypHBIX IIKa, TOJy4aeMbIX MyTEM MPSAMbIX U3Mepe-
HUNA MUKPOKJIMMATHYECKHX MapaMeTpoB, HEKOTOpPhIe OMOKJIMMATHYECKHUE TOKa3a-
TEJW BKJIIOYAIOT M MapaMeTpPhl, XapaKTepU3YIOIIUE T€ WU UHBIC (PU3HOTIOTUYECKUE
peakuuu opranuzma. Cpelu Takux rMokazarenied clielyeT OTMETUTh UHACKC «JIei-
CTByIOIIEH TemmepaTtypsl» («operative temperaturey», J[T), KOTOpbIil Takke 4acTo
Ha3bIBAIOT «omnepaTuBHON Temmneparypoit» (OT). DTOT MHAEKC MOJIydyeH Ha OCHO-
BaHUM CPAaBHEHUS TEIUIOOOMEHA YeJIOBEKa MPH JaHHBIX MapaMeTpax MUKPOKIUMa-
Ta C TEIJI0OOOMEHOM B YCJIOBUSIX HETOJIBHUKHOTO BO3/yXa MPHU PaBHBIX 3HAYCHUSIX
KOHBEKIIMOHHOM W paJuallMOHHON TeMIIepaTyp, BhIpakaeTcsi B rpaaycax Llenncusi.
B o6miem, ynpomennom Buae T paccuuthiBaeTCsl Kak CpeHEe 3HAUCHUE MEXITY
paaualMOHHON TeMIIepaTypoi U TeMIepaTypoi Bo3ayxa BHYTPH mmoMemnieHus. Ta-
KO€ 3HAYeHUE MPUMEHUMO ITPU CKOPOCTH JABMKECHHS BO3IYIITHOTO IMOTOKA HE OoJiee
0.2 M/c B moMenIeHus1X, B KOTOPBIX YEJIOBEK MPOIYIIUPYET META00INYECKOE TEILIO0
ot 1.0 mo 1.3 met (nérkast paboTa CUIsg WK CTOSI) U UMEET CTENEeHb OJIETOCTU OT
0.5 no 1.0 ko (Obproku u pybdarika ¢ KOPOTKUM PyKaBoM, I0O0Ka U OJ1y3Ka, JErkKoe
miaThbe, KocTioM). bonee neranbubie pacuersl T npegycmarpuBatoT yuet s dex-
TOB PaJUaIlMOHHOIO M KOHBEKTUBHOTO TEIJIOOOMEHA YeJOBEeKa C OKpY’Karolen
cpelioi. DTOT y4eT MPOU3BOJIUTCS COOTBETCTBYIOIIUM «B3BELIMBAHUEM) paUalli-
OHHOM TeMIIepaTypbl U TEMIIEpaTypbl BO3JyXa 3a CUET MPUMEHEHUS COOTBETCT-
BYIOIIHUX KOA(h(PUIIMEHTOB IPU OCpeAHEHUH ITUX Temriepatyp. [Ipumep rpadoana-
nutudeckoro onpenenenus T npusenen Ha pucynke 7.1.

[Tpumenenue nuaekca AT B Hanbosiee MOTHOM BUAE PACKPHIBAETCS B CTaH-
napte ANNSI/ASHARE 55-2004. Onenka ypoBHS TETUIOBOr0 KoM(opTa COrjiacHO
cranaapty ANNSI/ASHARE 55-2004 npou3BoauTCs ¢ yueToM 6 OCHOBHBIX (hak-
TOPOB: METa0OIMYECKOTO TEIUIOBBIACIICHHS; CTENEHU OJETOCTH; TeMIIepaTyphbl
BO3/lyXa; paJuallMOHHON TeMIIepaTypbl; CKOPOCTH BETpa; BIAKHOCTH BO3/1yXa.
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s onpenenennss T cTaHaapTOM YUYHUTBIBAKOTCS BCE U3 MEPEUUCIEHHBIX
BBIIIIE IIECTH MapaMeTpoB. 30Ha KoMdopTa onpenensiercs kak auana3on T, B ko-
TOPBIX YEJIOBEK HCIBITHIBAET YJIOBJIETBOPUTEIbHBIE TEIJIOBBIE OLIyHIeHUs. Jlis
onpenenenus 3HaueHus T ucnonb3yercs rpadoaHanutuyeckuit meron (puc. 7.2)
WJIM IPOTPaMMHBINA aJITOPUTM, KOTOPBIN TaK)KE€ MPUBOJUTCS B CTAHIAPTE.
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[eiicylowas Temneparypa (°C)

I'OCT 30494-96
I'OCTom «3nanus xuible U odulecTBeHHbIE. [lapaMeTpsl MUKpOKIMMaTa B
MOMEIICHUIX» BBEJEH IMOKa3aTeNlb pe3ynbTupyiouieit remnepatypsl (PT), anano-
TUYHBIN aMepuKaHcKomy nokasareinto [T.
PesynpTupyromyio TemnepaTtypy NOMEIIEHHS f;, NP CKOPOCTU JABUKECHUS
Bo3ayxa 10 0.2 m/c cnenyer onpenensirts no popmysne:
Lt th
su 2
rae.  f, — TeMIeparypa Bo3ayxa B noMenienuu, °C;
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t. — paauanmoHHas Temieparypa nomenienus, °C, papHasi TemnepaType Iia-
poBOTO TepMoMeTpa ipu auamerpe chepst 150 Mm.
ITpu ckopoctu npuxenus Bo3ayxa ot 0,2 n1o 0,6 m/c t,, clenyeT onpeneisaTh
o ¢hopmyiie:
to =0,01, + 0,4z,
Panuanmonnyo TeMreparypy ¢, CJieayeT BHIYUCIATD:
— [0 TeMIepaType MapoBOro TepMOMeTpa 1o Ghopmyie:

t,=t, +mV(t,—1,), (10.5)

rie #, — TeMIeparypa no mapoBoMy tepmomerpy, °C
m — KOHCTaHTa, paBHas 2,2 nipu quamerpe cgepsl A0 150 mm;
V' — ckopoCTh ABMKEHUS BO3yXa, M/C.
— WIM [0 TEMIIEpaTypaM BHYTPEHHUX MOBEPXHOCTEH OTpa)KACHUNA M OTONUTEIb-
HBIX TPUOOPOB:
t,=>.(4t) D 4;, (10.6)
rae:  A; — miuomaab BHYTPEHHEN NOBEPXHOCTH OTPa)KACHUNW W OTONMTENIBHBIX
npuGopoB, M’;
{; — TeMIlepaTypa BHYTPEHHEN MOBEPXHOCTU OIPAXKICHUN U OTOMUTEIBHBIX
npu6opos, °C.

Hnoexcot PMV, PPD u noucku «yHU8epcaibH020 UHOEKCa»

3a mocienHue JECATUIIETHS B apXUTEKType U I'paJOCTPOUTEIHCTBE PA3BU-
BaIOTCSI METOJIbl KOMIUIEKCHON, MHTETPATIbHON OIIEHKHM MUKPOKIMMATHUYECKUX YC-
noBuit. [IpuMepoM Takoro meroaa MoxxeT ciykuTh ctannapt [ISO 7730 (DproHo-
MHKa TETUIOBBIX YCIOBUM. AHAIUTUYECKOE OMNpeJeSiCHHe U MHTEPIpPETaIus KOM-
(OPTHOCTHU TEIUIOBOI'O peXUMa C HUCIOIb30BaHUEM pacueTa nokasareneid PMV u
PPD u xputepueB JOKaJIbHOTO TEIIOBOTO KoMdopTa), BeieAmero B 1984 r. ¢ pe-
nakuuamu 1994 u 2005 rr. B nocineaqHux peaakiusax cTaHIapTa paClIMpeH Auara-
30H YYUTBIBAEMBIX MapamMeTpoB HAPYKHOU Cpeibl U MEPCOHAJBHBIX MapaMeTpOB
(creneHb 01€TOCTH, pa3Mep MeTaboiau3Ma Teria). 3a CUeT 3TOTO CTajJo0 BO3MOXK-
HBIM MPUMEHSTh HHIEKCHI Ter1oBoro kompopra PMV u PPD He Tonbko aiist BHYT-
pEHHEH cpeabl 3JaHUi, HO U JIJIsI TEPPUTOPUHU OTKPBITHIX TOPOJACKUX MPOCTPAHCTB,
MpUYeM JJISI MHOTUX CTpaH C YMEPEHHO-TEIUIbIM KJIMMAaTOM — B TE€UEHUE IMOYTH
BCETO rojia.

OTOT METOJl OLIEHKU TeMIIepaTypHbIX YCIOBUN Oa3upyeTcss Ha HEOOX0UMO-
cTH oOecrieueHunsl TerIoBOro OajaHca 4yeloBeKa C y4eTOM KoMIuiekca (hakTopoB,
€ro o0yCJIOBIMBAIOLIUX, — TEMIIEPATYPbI, BIAXKHOCTH BO3/1yXa, CKOPOCTH €ro JBU-
KEHUS, CPEJIHEH paluallMOHHON TeMIepaTyphl, OJICK b, (PU3NIECKON aKTUBHOCTH.
Pe3ynbTaToM OIEHKH MUKPOKIMMATHYECKUX YCIOBHH SIBISIETCS MPEACKa3aHUe Te-
IJI0OIIYIIeHUH yenoBeka — uHaekc «predicted mean vote (PMV)» u ypoBHs ero
nuckoMmdoprta — nokazarenb «predicted percentage of dissatisfied (PPD)». Unnexc
PMV o3Hauaet, 4To Mnpu onpeneseHHOM COYETaHUH METE03JIEMEHTOB, YPOBHE Me-
Ta0oJIM3Ma U CTENEHH OJETOCTH OOIBIIMHCTBO Jtojeh (6osee 90% OnpoIeHHbIX)
JACT CIEAYIOIMA OTBET O CBOMX TEIUIOOUIYIICHUAX: +3 — CIMIIKOM TEIUIo; +2 —
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tero; +1 — cierka temno; 0 — HeWTpanbHO; -1 — cierka npoxjagHo; -2 — Mpo-
xJ1aaHo; -3 — xononHo. Muaexkc PPD mo cBoeil CyTH MPOTUBOIOJIOXKEH UHACKCY
PMV u xapakrepusyet uucio juil (%), HEyJAOBIETBOPEHHBIX TEMIIEPATypHbIMU
YCIIOBUSIMH.

Nunexc PMV pexomenayercs cUMTaTh JONYCTUMBbIM Ha OTKPBITHIX MPO-
CTpaHCTBaX 3aCTPONKHU MPU 3HAYEHUSAX OT -2 J10 +2 NpHU CASAYIOUIUX YCIOBUAX:

Temneparypa Bo3ayxa t,, °C ot 10 no 30

Cpennsas paguanmoHHas temneparypa t,, °C ot 10 no 40

CKopocTh IBIXKEHUS BO3ayXa Vi, M/C or 0 1o 1.0
Sueprosarpatsl (Metabonmsm) Q,, Br/M® ot 46 10 232(ot 0.8 met 10 4 met)
Tepmuueckoe conpoTuBiaeHue oexabl, Ko ot 0 o 2
OTtHOCHUTENIbLHAs BIAaXXHOCTh, % ot 30 mo 70.

HNunexc PMV uMmeer aHaauTHUYSCKUM BUJL:

rac: rac:
The PMV is given by the equation: PMV. isithe predicted mean'vote;
= 2 -W) - -8 M is the metabolic rate, in watt
PMV = (0,303 6700 M 4 0,028) (4 - W) 3,05 4™ 357 ~0028UM = W) ~1of3.96 x 107, e of by et
X [(‘d + 273)4 - (fr £ 273)4] +fdhc('cl = 'a)] w is the external work, in watts per square

x 1073 x [6 733 - 6,99(M — W) — p,] — 0,42

metre, equal to zero for most activities;

Iy is the thermal resistance of clothing, in

x [(M - W) -58.1 5] -17 2,38(r, - ta)o.ZS for 2,38(ty — ra)o'zs > 12,14/ v, square metres degree Celsius per watt?;
he=

-5 I is the ratio of man's surface area while
x 107°M(5 867 - p,) 12,14/ v, for 2,38(r, - l‘a)c"25 <1214/ vy ¢ ::\othedA t; man's surfac:area while nude;
- 0,001 4M(34 = Ia) -396x 10" de 1 is the air temperature, in degrees Celsius;
) , 2,
fu= 1,00 + 1'29019’ for Id <0078 mz' C/W T is the mean radiant temperature, in de-
x [(a+273)* = (F + 273)"] - fuhe(ta - )} “= 11,05 + 0,645 for I > 0,078 m**C/W grees Celsius:

ot is the relative air velocity (relative to the
human body), in metres per second;

Pa is the partial water vapour pressure, in
pascals;

he is the convective heat transfer coefficient,
in watts per square metre degree Celsius;

Iy is the surface temperature of clothing, in
degrees Celsius.

B ToMm ke cranmapTe NpUBOAUTCS AJITOPUTM MPOTPAMMBI JUIsl pacyeTa dTOro
napameTpa ¢ nomoibo IBM.

Onnako auarna3oH MPUMEHEHHUs ITOr0 TMOKaszaTessi MOXKET OBbITh HaMHOTO
mupe. Tak, U3 aHaTUTUYECKOTO BhIpaxkeHus uHaekca PMV cremyet, 94To pu cKo-
poctu BeTpa 1.5 m/c Temmneparypa Bo3ayxa, paBHas 30°C, mpu cpelHel paauaiu-
oHHoi Temnepatype 0°C MoxkeT 06ecrieduTh TEII0BON KOMQOpT.

Emé nBa OMOKIMMATHYECKHX HHJIEKCA, MPUMEHSEMBIX ISl KOMIUICKCHOM
OLIEHKH KJIMMAaTUYECKUX YCIOBHI HAPY>KHOU Cpefbl, KOTOpPBIE B KAKOK-TO CTENIEHU
KOHKYPUPYIOT APYT € IPyroM — «olrymaemas temreparypa (perceived tempera-
ture)» (OT) u «mcuxomoruuecKku-3KBUBaJIeHTHas TeMmriiepatypa (physiological
equivalent temperature)» (II9T). Ha aTux mHAeKcax CTOUT OCTAHOBUTHCS MMOTOMY,
YTO OHU MOJYYHUIIH JOBOJBHO IUPOKOE PACIPOCTPAHEHHE B OIICHKE OMOKINMATH-
YECKHX PECypCOB M ONEPATUBHOW MPAKTHKE HAIMOHAIBHBIX CiIyk0. B Kakom-to
CMBICJIE OHH KOHKYPHPYIOT JPYT C APYTrOM U B Ka4eCTBE OCHOBBI JJI Pa3paOOTKH
T.H. «YHHUBEPCAJIBHOTO TEIJIOBOTO KJIMMaTH4yeckoro wHiekca (universal thermal
climate index)» AJist OTKPBITBIX MPOCTPAHCTB.
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Omymaemas TeMIepatypa COOTBETCTBYET TEMIIEpaType BO3AyXa «KOH-
TPONBHBIX YCIOBUH Cpeabl», BhIpakeHHOH B °C U MpU KOTOPOH ONIYIICHHE TeTlia
WA X0JoJla OyJeT TaKuM K€, KaK MO BO3ACHCTBHEM pEeaIbHbIX MUKPOKIMMATH-
YEeCKUX YCIOBHH. B 3TO «KOHTPONBHOH cpene» CKOpoCTh BeTpa HE JAOJIKHA Ipe-
BBIIIATH NIOpOTra ourymieHus j€rkoro ckBo3Hska (0.2—0.4 M/c), a cpenuss paaua-
[IMOHHAsI TeMIiepaTypa JoJKHA ObITh paBHOW TeMIiepaType Bo3ayxa. (Hampumep —
ycnoBusi B rayOuHe jeca). CoaepskaHUE BOASHOTO TMapa MPUHUMACTCS PaBHBIM
BJIArOCOJICP)KAHUIO BO3JlyXa B pEajbHBIX YCIOBUSX MPU OTCYTCTBUHU IPOIIECCOB
KOH/ICHCAIIUU U HCTIapEHHUS.

[Tpumenenne OT B mpakTHUKE OMEPATUBHBIX MPOTHO30B MOTOABI MO3BOJISET
HACEJICHUIO OPUEHTUPOBATHCS B BHIOOPE YIUYHOH OJICXK/IbI, HE TOJIBKO OPUEHTUPY-
SCh Ha MPOTHO3UPYEMYIO TeMIIepaTypy BO3/IyXa, HO H UCXOJS U3 OKUIACMBIX TEeTI-
JOOILIYIIEHUHA C y4eTOM OOJaYyHOCTH, CKOPOCTH BETpa, BIAXXKHOCTH BO3AYyXa H
MPEOoNaraéMoro ypoBHS (M3MYECKON aKTUBHOCTH, YTO, HECOMHEHHO, IeaeT
npeObIBaHNE HAa OTKPHITOM BO3AyXe ropasno 06oiee KoM(pOPTHBIM.

[19T ornuuaercs ot mHmekca OT Tem, 4TO MapaMeTpbl «KOHTPOJIBHBIX yC-
JIOBHUU CpeNbl» YCTaHABIMBAIOTCS UCXOMS M3 MOCTOSIHCTBA BIaXHOCTH (50%) 1 He-
MOJIBKHOCTH BO3/1yXa M OJMHAKOBBIX paJHAIlMOHHONW TeMIepaTypbl M TemIepa-
TYpbI BO3/1yXa IIPU CTEMEHU OJIETOCTU B «KOHTPOJIBHOM cpene» 0.9 Kio.

8. UHaekc TenioBoro yaapa

BoABIIMHCTBO KOMIUIEKCHBIX OMOKJIMMATUYECKUX TMOKa3aTenei, 0 KOTOPBIX
[JIa peyb BhIIIE, pa3padbaTblBaIUCh AJIs OLICHKU CTENeHU KOM(POPTHOCTH, WU OT-
KJIOHEHUI OT KOM(POPTHBIX MUKPOKIMMaTU4YeCKUX yciaoBuil. Ho oHu He B cocTosi-
HUU «paboTaTh» HA KOHIAX IMANa30HOB 3HAYEHUN BCEX MUKPOKIMMATHYECKUX
YCIIOBUM, KOTOpPbIE MOTYT BCTPEYATHCS B PEAIbHBIX MOTOJHBIX YCIOBHUSX — IKC-
TPEMaJIbHO KaPKUX WU XOJOJIHBIX.

B OuomeTeoponoruu u KIUMATONOTUU ISl psijia pErMOHOB BOOOIE HE MO-
KET CTaBUTHCSI BOMPOC 00 OlEHKE KOM(OPTHOCTH YCIOBUM HApYy>KHOW Cpefbl, a
TUTHEHUYECKasi M, COOTBETCTBEHHO, apXUTEKTYpHO-KIMMaTHYecKas 3ajayda Cra-
BUTCS UCXOJISl U3 OLIEHKHU CTENEHU OMACHOCTH MOTOAHBIX YCIOBHM IJIsl 30POBbS U
KU3HU 4elloBeKa. B CBs3M ¢ 3TMM B MpakTUKe 00eCleyueHus KU3HEAEsITeIbHOCTU
HaceJeHUsl BHE 3JIaHUi pa3paboTaHbl U MIUPOKO MPUMEHSIOTCS MHIEKCHI OLIEHKU
HKCTPEMATBHOCTH MUKPOKIMMATUYECKUX YCIOBUN — MHIEKCHI XOJIOJ0BOTO CTpeC-
ca (0OMOpOXKEeHUS1) U TEIJIOBOTO yaapa (meperpena).

AXTyalbHOCTH MPUMEHEHHNE 3TUX WHACKCOB B Poccum, u B yacTHOCTH B MoO-
CKB€, OTJIMYAIOIICHCS BEIPA)KEHHONW KOHTUHEHTAJIBbHOCTBIO KIMMaTa OY€BHIHA, T10-
CKOJIbKY Jla)Ke B CTpaHax ¢ ropasao 0osiee MATKUM KJIMMATOM MEPErpeB U Nepeox-
JaXJIeHUE JIMIUPYIOT Cpeld BCeX MPUYUH CMEPTHOCTH, OOYCIIOBIECHHON MOroj-
HeiMU sBIeHusMHA. Hampuwmep, B CIIA 1mo JaHHBIM HaIlMOHAIBHOM CITY»XOBI MOTO-
ael 32 1991-2000 rr. oT nmeperpeBa €xeroJHo norudano OoJblle JIOAEH, 4eM OT
yparaHoB, TOPHa/I0 U HAaBOJHEHH, BMeCTe B3ITHIX (puc. 8.1).
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YparaHbl (2.79%)
Mepeoxnaxaexue (5.58%)

ononegHble siBneHus (10.76%) ‘
Moxapbl (10.76%) x

TopHapo (11.35%)

Pucynoxk  8.1.  Crpykrypa
CMEPTHOCTH OT TIOTOJHBIX SIB-
nenwnii B CIIIA

Meperpes (41.04%)

HasogHeHus (17.73%)

JIJist OLIEHKH COBMECTHOT'O BO3JICMCTBHUS BBICOKOM TEMIIEpaTyphbl BO3/yXa U
€ro BJIQXKHOCTU Ha OPraHM3M 4YeJIOBEKa B MHPOBOM MPAKTHKE UCIOJb3YETCs TaK
Ha3biBaeMbIl «uHAeKC xapbl (heat index)». Munekc xapsl (MK) BeIpaxkaetrcs B
rpajaycax TeMIepaTypbl, KOTOPYIO OIIYIIAET YEJIOBEK, KOT/la K TEIIOBOMY BO3JIEH-
CTBUIO Ha OpPTraHW3M BBICOKOW TEeMIIepaTyphl 100aBIsSETCS BO3IEUCTBHUE BIAKHOCTH
Bo3ayxa. B kauectBe «omopHoro 3HaueHusi» WK mpunsita Temneparypa cyxoro
BO3/lyXa Mpu ckopocTu ero aswxkeHus 0.2 m/c u menee. [ns onpenenenus MK uc-
MOJIb3YETCSI «KapTa», COCTaBJICHHAs MO JAHHBIM 3KCIEPUMEHTAIBHBIX MCCIIEI0BA-
HUW peakiui U OLIYUICHUH JIIoJed B KIMMaTHYecKuX kamepax (tabum. 8.1). [ns
onpenenenus VDK B n1eBoi KOJIOHKE HaXOJIUTCS 3HaueHUE (PaKTHUECKOW TeMIiepa-
TYpBbI, 3aT€M BBINOJHIETCS CMEIICHHE M0 COOTBETCTBYIOIIEH CTpOKE 10 HE0OXO-
JUMOTO 3HaY€HUsI OTHOCUTENIbHOM BJIAXXHOCTH. 3HAUCHUE B HalJIEHHOH siueiike co-
orBeTCTBYET «MA».

Tadamuna 8.1. 3nauenus VDK npu pa3inyuHbIX COUETAHUAX TEMIIEPATYpPhl U BIIaXK-
HOCTHU BO3JyXa U €T0 BOBI[CﬁCTBI/IC Ha OpTraHM3M YCJIOBCKA
3HayveHus TennoBoro nHaekca (temnepartypa (°C) n oTHocuTernbHas BNaXHOCTb)

C 10% 15% 20% 25% 30% 35% [40% 45% 50% 55% 60% 65% 70% 75% 80%
43.3 40.6 42.2 44.4 47.2 50.6 54.4 5818 61N 66%1
40.6 (37.8 38.9 40.6 42.8 45.0 47.8 50.6 53.9 572 61 6510
37.835.0 36.1 37.2 |38.3 40.0 41.7 43.3 46.1 48.9 52.2 55l6 578 622
35.0 32.2 132.8 33.9 |34.4 35.6 36.7 38.3 |40.0 41.7 43.3 45.6 48.3 51.1 54.4 SN
32.2 29.4 30.0 30.6 |31.1 32.2 32.8 33.9 35.0 35.6 |36.7 |37.8 38.9 41.1 42.8 45.0
29.4 26.7 27.2 27.8 28.3 28.9 29.4 30.0 30.6 31.1 31.7 32.2 32.8 33.9 35.0 36.1
26.7 23.9 24.4 25.0 [25.0 25.6 [26.1 26.1 [26.7 27.2 |27.2 27.8 28.3 29.4 30.0 30.0
23.921.1 21.7 [22.2 [22.2 |22.8 [22.8 23.3 [23.3 23.9 [23.9 24.4 24.4 [25.0 25.0 25.6

Xapaktep TennoBoro BO3aencreus

3HauvyeHue XK BoamoxHoe paCCTpOﬁCTBO 300pPOBbA Yy ‘-IyBCTBVITeanOVI 4YacTUu HaceneHus

CONHEYHbIN yaap, cna3mMbl COCyA0B OT Neperpesa npy AnuTerbsHOM BO34ENCTBUM UMK

40.5-54.5 .
CbVI3VI‘-IeCKOVI aKTUBHOCTU MMEOT BbICOKYIO BEPOATHOCTb
32-40.5 BO3MOXHbl CONMHEYHbIN yaap, cna3Mbl COCyAOB OT neperpesa npu AnNUTenbHOM BO3aEN-
) CTBUUN UIN ('.t)MSW-IeCKOﬁ aAKTUBHOCTU
26.7-32 BO3MOXHO nepeyTtomMiieHune npu anmtenbHoOM BO3AENCTBUN N/Mnn CbM3W-IeCKOl71 aKTUBHO-

CTn

Mpn NpssMOM cornHeYHoM Bo3gencTBumn 3HaveHune VXK gomkHo yBenunyusaTbecs Ha 9.5°C
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9. Xos1010BOM cTpecc

[Tonsitue BeTpoBoro oxinaxaeHus (BO) ocHOBaHO Ha COMOCTaBJICHUU KOH-
BEKTUBHBIX TEIJIOBBIX MOTEPH JIOACH MPU BETPEHBIX YCIOBUAX BHEUIHEN CpEbl C
TeMIepaTypoil HEMOABUKHOTO BO3/1yXa, MPU KOTOPOW KOHBEKTHUBHAsS TEIJIOOTAAYA
MMEET TO k€ 3HAYEHHUE. DTOT MOAXOJ MO3BOJISIET UCIOJb30BaTh MHACKC BO g
MOJIYYeHHsI TIPEJICTABIICHUS O TOM, KaKOBO OyJeT yCWJIEHHE OUIYIEHHUs XO0JIoAa B
pEaNIbHBIX YCIIOBUAX MO CPABHEHUIO C OLIYIICHHEM XOJIOJa OT BO3ACHCTBUA BO3-
JyXa TOH K€ TeMIrepaTypbl IPU OTCYTCTBUM BeTpa. JJIsl KCOJIb30BaHUU UH]IEKCOB
BO o4eHb Ba)XKHO IOMHHTH, YTO BETEP HE MOXKET MPUBECTH K OXJIAKACHUIO YEJO-
BeKa (WJIM MHOTO OXJIaXJAaeMOro oObEKTa) J0 TeMIIepaTypbl HUKE TeMIlepaTypbl
HEIMOCPEACTBEHHO CaMOr0 HAPYKHOI'O BO3AyXa. YBEJIWYEHHUE CKOPOCTU BETPA MO-
KET JIMIIb COKPATUTh BPEMS OCTHIBAHUS TeJa A0 3TOU TEMIIEPATYPHI.

Hcnonb3yeMblii B HACTOSIIIIEE BPEMSI YUCIICHHBIN aJrOPUTM HHJEKCA BETPO-
BOI'0 OXJIAXKJICHUSI UMEET BUJL:

WCTI=13.12 +0.6215T - 11.37V0.16 + 0.3965TV0.16
rae: T — temneparypa Boznyxa, °C; V — ckopocTh BETpa, KM/4ac.

C ero moMomibpio MOCTpOEHA TaOJUYHAs «KapTa BETPOBOTO OXJIAXKICHUS
(tabmn. 9.1). Ilo »Toit kapte ompenensercs nepuos 5%-i BEpOITHOCTH HACTYILIe-
HUS OOMOPOXKEHUSI OTKPBITBIX YYACTKOB KOXKM MPH MX IKCIO3MITUU K OXJIAXKIAl0-
LIMM YCIJIOBUSIM.

Tadauna 9.1. Kapra 3nauennii unaekca serpooro oxnaxaenus (WCTI)

3HayeHus UHOEeKCa oxnaxaeHuvs

v, M/cC Temnepatypa (°C)

00 |44 17 |00 [-11 -39 |-6.7 |-94 |-12.2 -15.0 -17.8 |-20.6 |-23.3 |-26.1 |-28.9 | -31.7
22 22 06 -28 -39 -7.2 |-10.6 -13.9 -17.2 |-20.6 -23.9 -26.7 -30.0 -33.3 -36.7 40.0

45 11 |28 |44 61 94 -12.8 -16.1 -20.0 |-23.3 -26.7 -30.0 -33.3 -37.2 -40.6 *43.9

6.7 00 -39 |56 7.2 -10.6 -14.4 -17.8 -21.7 -25.0 -28.3 -32.2 -35.6 -39.4 -42.8 HHN
89 -11 -44 67 -83 -11.7 -156 -18.9 -22.8 -26.1 -30.0 -33.9 -37.2 411 444 HEEN
112 1.7 -50 7.2 -89 -12.8 -16.1 -20.0 -23.9 -27.2 -31.1 -35.0 =38.3 422 -46.1 00N
134 -22 56 7.8 9.4 -13.3 -17.2 -20.6 -24.4 -28.3 -32.2 -36.1 =394 4333 -47.2 BN
156 -2.2 -6.1 -8.3 -10.0 -13.9 -17.8 -21.7 -25.6 -29.4 -32.8 :36.7 ~40.6 -44.4 Mg 5220
179 -2.8 -6.7 -89 -10.6 -14.4 -18.3 |-22.2 -26.1 -30.0 -33.9 :37.8 -41.7 ~45.6 Mo 535N
201 -3.3 7.2 94 111 -15.0 -18.9 -22.8 -26.7 -30.6 -34.4 =38.3 422 H6H) '5010] 5300
224 -33 7.2 -10.0 -11.1 -15.6 -19.4 -23.3 -27.2 -31.1 -35.0 38.9 -42.8 MG 51¥) 5500
246 -39 7.8 -10.0 -11.7 -15.6 -19.4 -23.9 -27.8 -31.7 35,6 -39.4 433 M8 517 5560

26.8 -3.9 -8.3 -10.6 -12.2 -16.1 -20.0 -23.9 -28.3 -32.2 36.1 -40.0 M4 M85 15202 5erN
0BMOpOXEHME HacTynaeT Yepes: 30 muHyT 10 munyT  IISINIEYTY

Kaxk BHUIAHO H3 Ta6JII/I]_U:>I, HCKOTOPBIC COYUCTAHUA OTPULATCIbHBIX TCMIICPA-
TYp U CKOPOCTHU BCTpPA, BBIZBIBAKOIIHNX 06MOpO}KeHI/Ie OTKPBITBIX YYACTKOB KOXH,
BIIOJIHC XAPAKTCPHO IJIA ITOTOJHBIX YCJ'IOBI/Iﬁ MOCKOBCKOM 3HMMBI. HOG)TOMy Ipu
HpOCKTHOfI MMOATOTOBKC IIPUMCHCHUC 3TOI'0 MHICKCA HCO6XOI[I/IMO B OCIAX co3aa-
HMsI O0€e30macHBIX IJIA 310POBb MUKPOKIIMMATHYCCKUX yCHOBHfI. B IICPBYKO OYC-
Pe€aAb 3TO KaCaCTCA TeppI/ITOpI/Iﬁ C IJIMTCJIIBbHBIM Hpe6BIBaHI/ICM YCJIOBCKA — PCKpcCa-
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LIUOHHBIX 30H, Tepputopuil JI/1Y U yupexaeHui 31paBOOXpPaHEHUsL, MECT IIPOU3-
BOJICTBA pabOT HAa OTKPHITOM BO3/1yX€ (CTPOMKH, TOPOKHBIE CIIY>KOBI U JIp.).

10. CxopocTh BeTpa, ee BJIUSTHHE HA KU3HEIeATeIbHOCTh

Memoouka oyenku 6empo6ozo 6030eiicmeus

OtnenpHBIE (AKTOPHI BHEIIHEH Cpebl OKa3bIBalOT HEOJArONMPHITHOE BO3-
JeCTBHE Ha OPTaHM3M YeJIOBEKa HE TOJIBKO MPHU IKCTPEMAIIbHBIX 3HAYCHUSAX KOM-
IUIEKCHBIX OMOKJIMMAaTHYECKUX TMOKazaTesield, HO U caMu 1o cebe, He3aBUCUMO OT
APYTUX MUKPOKIMMATHYECKUX MapameTpoB. K Takum ¢akTopaM OTHOCHTCS MeXa-
HUYECKOE BO3JICHCTBHE BeTpa Ha dejoBeka. BeTpoBoe Bo3ielCTBUE MOXKET OBITH
KaK MPOCTO HETaTHBHBIM, TaK M Pa3apaKarolIiNM, MEIIAIONINM BBITIOTHATH KaKue-
mbo nerictBus. [lo TMHAMUYECKOMY BO3JIEHCTBUIO, HE CBA3AHHOMY C TEIJIOBBIMU
OIIYIICHUSIMHU, BETEP BBI3BIBACT PsAJ (PU3UOJOTHYECKHX OMNIYIICHWHA y YeIOBEeKa
(tabmn. 10.1).

Tabamna 10.1. OmymeHust 4enoBeKa B 3aBUCUMOCTH OT CKOPOCTH BETpa

Ckopoctb BeposiTHOE BO31€HiCTBHE HA JIFO/IEH, OLIYILIEHHUE JIETKO OJIETOI0 YeI0BEKa

BETpa, M/C

<0.25 [IpakTHyecKkH He OLyIaeTCs

0.25-0.5 [IpustHoe

0.5-1.0 B o0mem mpusiTHOE, HO 3aCTaBIISIONIEE TOMHUTH O JBMYKEHUU BO3/IyXa

1.0-1.5 OT «cnerka MpoHMU3BIBAIOLIETO» J10 «HEMPUITHO MPOHU3BIBAIOIIETO)

1.5-6.0 JluckoMdopTHOE, C KeTaTeIbHBIM UCTIOIH30BAHUEM 3aLTUTHBIX MEP

6.0-10.0 Becbma nuckomdoprHoe, TpeOyroliiee 3alUTHRIX MEp, YIPOKarollee 310pOBbIO

>10.0 HckmountensHo AUCKOM(OPTHOE, COOTBETCTBYET ONACHBIM SIBJIICHUSIM, Tpe-
Oyrolee YCHIIEHHBIX MEp 3allMThI, YTPOKAOIIEe 3A0POBBIO U KU3HU

[IpuMeuanne — XapakTEepHUCTHKA BO3JACHCTBHS NIPUBEIAECHA JUISI BETPA, ITYKOUIErO C ITOCTOSHHOM
CKOPOCTBIO

Jl1s1 yueta BETpOBOIO BO3JIEUCTBUSA B YCIOBUAX FOPOJICKON Cpeabl, TIAE MOJe
BETPAa UMEET CIOXHYI CTPYKTYpPY M HENPEPHIBHO MEHSIOIIYIOCS AUHAMHUKY, Ha-
MOMHHUM, KaK B OOIIMX YepTaxX BBIVIAUT OOTEKaHHE BO3AYIIHBIM MOTOKOM OT-
JEIbHBIX 3IaHUN U COOpyXeHul. L{UpKyIsAIMOHHbIE MEXaHU3MbI, BO3ZHUKAIOILINE
py 00TEKaHUM BO3AYIIHBIM MMOTOKOM MPETSTCTBUN, B METEOPOJIOTUN HA3BIBAIOTCS
«IMHAMUYECKOW KOHBEKIUEW.

Boznymsslii mOTOK — BeTep — BO3HHKaeT B arMocdepe 3a CYeT pa3HOCTH
JABJICHUSI HaJ pa3IMYHBIMM YYacTKAMU 3EMHOM NOBEPXHOCTH OTHOCHUTEIBHO
KpynHoro Macmraba. Takoi BeTep HOCUT Ha3BaHUE «TpaJueHTHOro». [Ipubimka-
ACh K NPEMSITCTBUIO (3AaHUI0), BO3AYIIHBIM MOTOK 3aMEJISI€TCs, CO3/1aBasi MOJ0-
KUTEJIbHOE JaBjeHue (30Ha MOAMOpa BO3AyXa) C HABETPEHHON CTOPOHBI U OTpHUIIA-
TeJIbHOE JaBJieHUE (BETPOBYIO T€Hb) — C MOJABETPEHHOM CTOpPOHBI. [Ipu 3TOM BO3-
JOYUIHBIA MOTOK, OOTEKAIOMIMMA 31aHIE CBEPXY U C OOKOB, YCKOPSIETCS, KOMIIEHCH-
pys BBI3BAHHOE HAJIMYMEM 3[aHUs YMEHBLICHHE IUJIOMIAIN CBOEro ceueHus. Pasne-
JIEHUE TIOTOKA MO0 BEPTUKAIN MPOUCXOIUT MPUMEPHO HA YpOBHE 2/3 BBICOTHI 31a-
Hus (puc. 10.1). Eciu Obl 31aHK€e pacnonarajioch B OTKPHITOM MPOCTPAHCTBE, a HE
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Ha penbede, pa3iencHue MOTOKa MPOUCXOAMUIO OBl MO IEHTPY HABETPEHHOM €ro
JacTH. BeaeacTBue nHEPIMU OTKIIOHUBIITUICS OT CBOSH M3HAYAIBHOW TPACKTOPUHU
BO3/IYIIIHBIA TIOTOK, OOOTHYB 3JaHUE, CTPEMHTCS COXPAaHHUTH 0oJiee WU MEHEe
NPSIMOJIMHEHHYIO TpaekToputo. [loaToMy B mpenenax HEKOTOPOTO MPOCTPAHCTBA C
MOJIBETPEHHON CTOPOHBI 3/1aHHWs, 0OpaszyeTcs 30Ha OTPHUIATEIHHOTO JaBIICHUS,
UMEIoIIasi MPUOTU3UTEIHHO TPEyroibHyo ¢opMy. B 31Ol 30HE (opmupyroTcs
MEJIKAE BO3AYIIHbIC BUXPH, IBMKCHUEC BO3JyXa HOCUT TYpOYJICHTHBIA XapakTtep.
Haubonpiee ycuneHue BeTpa MPOWCXOIUT B MPU3EMHOM CJIOE, OCOOCHHO €CIH
3[JaHUE PACIIONOKEHO Ha OTKPBITOM MPOCTPAHCTBE WJIM OKPY)KEHO MajOdTaKHON
3acTpoiKoi. MakcuMaIbHBIC MTOPHIBBI BETPA BOSHUKAIOT BOKPYT YIJIOB HAaBETPECH-
Horo (acana.

TypOyneHTHOCTh BO3HUKAET B TE€X MECTaX, I'Jie JaMUHAPHBIA (HE mepemMe-
IITUBAIOIIUICS) TIOTOK OTPBIBACTCS OT MOBEPXHOCTH 37aHUs (30HA OTpbhIBa). Bo3-
HUKHOBEHHE TYpOYJICHTHOCTH MOYXHO OXKHJIAaTh HE TOJBKO C IOJBETPEHHOH CTO-
POHBI, HO U Y YIJIOB M KPOBJIU 3JIaHUs. DTO MPOUCXOIUT MPH OOTEKAHHUH JIF0OOOTO
MPETATCTBUSA, HO YeM OHO BBIIIE, TEM OOJIbIIE 00BEMBI BO3AyXa BBIHYKICHBI €TI0
00TeKaTh, TeM, CIEIOBATEIBHO, BBIIIE CKOPOCTh OTHOAIONIETO 3aHnue moToka. [Ipu
00TEeKaHWH BO3IYIIHBIM ITOTOKOM T'PYIIBI 3aHUH MPOIECC HOCUT 00JIee CIIOXKHBIH
XapakTep, OJTHAKO OCHOBHBIE 3aKOHOMEPHOCTH TPH 3TOM COXPaHSIOTCA.

180 ‘///,_\\
160 [ _///\
140} m
120 -—’//
100}

so} %
sol —’/4\7\ =

65 N 57 X ropusoHTanbHas CKOpoCTb BETPA,

40 ____’-,,_J- o
20} ,_—-1'5/ \’) % OT hOHOBOrO NoToKa
—=g YAl

Pucynoxk 10.1. [Tpumepsl oOTekaHus 31aHUN pa3TUYHON (DOPMBI TIOTOKOM BO3AyXa

B pesynbrate BOKpYr 3/aHMii, OCOOCHHO HMEIOIIMX OOJIBIINE TabapuThI,
dbopMuUpyeTCss BETPOBOM PEXHUM, OTIUYHBIN OT BETPOBOT'O pPEKUMa OKpYKaromen
TEPPUTOPUU, OTIIMYAIOIIUNCS MOBBIIIIEHHBIMA CKOPOCTSIMU BETpa U 00pa3oBaHUEM
30H TypOyieHTHOCTH. J[ake MpU HEBBICOKUX CKOPOCTAX T'PaJUEHTHOTO BETpa, €ro
YCWJICHUE B MIPU3EMHOM CJIO€ 3a CUET JMHAMHUYECKON KOHBEKIIMU ObIBAE€T HACTOJIb-
KO CHJIBHBIM, UYTO BBI3bIBAET HEOJArOMPUSITHBIE U OMACHBIC MOCIECTBUS ISl HAce-
JICHUS, HAXOJSIIETOCsd Ha MPWIETAIONICH K 3JJaHUI0 TEPPUTOPHUH, a B OTACIBHBIX
Ciy4asiX — ¥ JUIs OKPYIKAIOIIEH 3aCTPOUKH U 3€JICHBIX HACAKICHUN.
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W3 3HaHUS OCHOBHBIX 3aKOHOMEPHOCTEW OOTEeKaHUs BETPOM 3JaHUM U CO-
OpPY>KEHHI MOKHO cJieJaTh HEKOTOpPbIE OYEBUIHBIE BBIBOJIbI, KOTOPHIE 1EJIECO00-
Pa3HO YUYUTHIBATh B apXUTeKType. Huke npuBeaeHbl IpUMEPBI TAKOTO yUETa.

IIpumepsl yueTa B apXuTEKType
OCHOBHBIX 3AKOHOMEPHOCTeil 00TeKaHusl 31aHMil BO3AYIHBIM OTOKOM

/;3 3amura OT BeTpa

MPUIOMOBOW  TEppHU-
) ) TOPMM U BXOJHOM
IpynInbl B 3[aHHE 3a
CYEeT BETPO3ALIUTHO-
IO KO3BIPbKA — CXEMBI

Ha paspe3e 3acTpoii-
KU

m)

3amura OT  BeTpa
MPUIOMOBOW  TEppHU-
TOpUU 32 CYET CTHU-
jo0ara, OJIHAKO
KpOBJIsL  cTHiio0ara
HAaXOJUTCS B 30HE
CHWJIBHOTO BETPOBOIO
nuckomdopTa

Yrael 3aHusS  OO1-
BEpraroTcs Hau-
OoJIbIIIEMY BETPOBO-
My BO3JEUCTBHIO.
Jlomxun, OajJKoHBI U
VIJIOBBIE CTUIIO0ATHI
HEOOXOIMMO  3alllH-
maTh OT BeTpa dKpa-
HaMH, KO3BIpbKaMHU,
CIUIOIIHBIM OCTEKIIe-
HHUEM

Ycunenue Berpa B
apoOYHOM MpOEME U
croco0 3aIATEI
BXOJTHOM TPYNIIBI C
HABETPEHHOW CTOPO-
HBI 32 CUET pa3Mellle-
HUS €ro B yriyole-
Huu (acaga
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C ToukM 3peHust BO3ECUCTBHSI BETPA HA 3/1aHU, COOPYKEHUS U JIIOJIeH BeTep
UMEET TPU OCHOBHBIE XapaKTEPUCTUKHU: HAMPABICHUE, CPEIHIOI CKOPOCTh U IO-
PBIBUCTOCTb.

[TopbIBUCTOCTH, T.€. CKaUYKOOOpa3HbIe YCUJIEHUS U OCIA0JICHHS] CKOPOCTH,
ABJIIETCS] OJTHOM M3 BAXKHEWILUX KaK C apXUTEKTYPHO-CTPOUTENBHOU, TaK U C OUO-
KJIIMMAaTUYECKOM TOYEK 3PEHHs XapaKTEepUCTHKON BeTpoBoro mnotoka. IlopbiBu-
CTOCTb BETpPa BO3PACTAET C YBEIMUYEHHEM €ro cpelHei ckopocTH. OmacHOCTh Mo-
PBIBUCTOCTH BETPa COCTOUT B TOM, YTO €CJIHM K BETPY, AYIOIIEMY C MOCTOSHHOM,
MyCTh Ja)K€ BBICOKOW CKOPOCTBIO, MOHO MPUBBIKHYTh, TO MOPHIB BCETJa COAEP-
KUT DJIEMEHT HeoxuAaHHocTU. [lemexo/l mpu MopbIBax BEeTpa MOXKET MOTEPSATh
YCTOMYMBOCTh, BBIHYXJEH XBAaTaThCsl 3a TOJIOBHOW YOOp, MpPHUAEPKUBATH IMOJIbI
JUTMHHOM OZEX]IbI, «00POThCS» C 30HTOM, C CYMKOH, C IETCKON KOJIICKOM U He 3a-
METUTh M3-32 3TOI'0 HEOXKHUJIAHHbIE MPENATCTBUS HAa cBoeM ImyTu. OcoOeHHOo omnac-
Ha MOPBIBUCTOCTD JIJISl MOXKMIIBIX JIIO/ICH, MHBATUIAOB U JeTel, obiagaomux 6ouee
HHU3KOM KOOpJIWHALMEW JBWXEHUN M 3aMEIJICHHOM pEakiMeu MO CPaBHEHUIO CO
3JI0POBBIMU JIIOABMU CPEIHETO BO3PACTA.

JUJisi XapaKTepUCTUKH TMOPHIBUCTOCTH BO3AYLIHOTO IOTOKA MCIOIB3YETCS
coorrourerne q/U, tae: q = [(u))* + (v))*]"%, u’ u v’ — BelM4MHA TOPU30HTATIBHEIX
COCTaBIIAIOIIMX OTKJIIOHEHUSI CKOPOCTHU BETpa OT cpeAHero 3HaueHus, U — cpeanss
CKOPOCTb BO3AYIIHOTO MOTOKa, M/c. JTa Oe3pazmepHas BenuuuHa q/U momyduia
HA3BaHUE UHMEHCUBHOCMU MYPOYTEHMHOCHU W COCTABISET JAJI1 TUIUYHBIX TO-
poackux ycnoBuid 0.3—1.4. Tlpu cpeaneit ckopoctu BeTpa 3 M/C U HHTEHCUBHOCTHU
TypOysnentHoctd 30% 1o cBoemMy BO3JIEUCTBHUIO BO3AYUIHbIN MOTOK SKBUBAJIEHTEH
BETpPY, AYIOIIEMY C MOCTOSHHOM CKOPOCThIO 6 M/c, T.€. B 2 pa3a 0ojee CHIbHOMY
BETpYy. DTO 0OCTOSATENBCTBO HEOOXOJUMO YUYUTHIBATh MPU pPa3MEIIEHUU B 30HAX
TypOYJEHTHOCTH, OCOOCHHO BOJIM3U BBICOTHBIX 3/IaHUH, DJIEMEHTOB OJIArOyCTPOM-
CTBa, HAIPUMEP — JETCKUX TUIOMIAI0K, MJIOIIAI0K JUIsl OTJbIXa, OTKPBITHIX Kade.

B 3aBuCMMOCTH OT CKOPOCTH U MOPBIBUCTOCTH, BETEP MOKET OIrPaHUYUBATDH
CcBOOOYy JEMCTBUI Ha OTKPBITHIX Y4YacTKax TOPOJCKOM 3acTpOiKH, OCOOCHHO B
MeCTax pa3MeIleHUs BBICOTHBIX 3AaHUM. ISl OEHKH 3TUX OrpaHUYEHUN B MHUPO-
BOM MPAKTUKE LIMPOKO UCTIONB3YIOTCA «KPUTEPUHU BETPOBOM KOM(POPTHOCTHY.

Jlisi memexofoB BETPOBOM TUCKOM(OPT BO3HUKAET, KOI/Aa BO3JIEUCTBUE
BETpa CTAHOBUTCS TAKUM CHJIBHBIM M OIIYLIAETCS HACTOJIBKO YacTO, UYTO Y JIIOJIEH,
UCIIBITHIBAIOIIMX 3TO BO3ACHCTBUE, BO3ZHMKAET Pa3pakeHUE U OHU MPEANpPUHU-
MaloT JEUCTBUS AJIA TOro, yToObl M30eXaTh 3TO Bo3neicTBue. Mcxons u3 3TOro
OTIpeJIeNICHHs], KPUTEpUH BETPOBOr0 KoMGpopTa JOJKEH CoJiepkKaTh JiBa MOKa3aTe-
JIS: TOPOT CKOPOCTH BETPa U IONYCTUMYIO YacTOTY MOBTOPSAEMOCTHU (BEPOSITHOCTD )
ero mnpesbiiieHud. [lopor ckopocTu BeTpa Takke BKIIOYAeT B ce0s JBa MOKa3aTes
— MaKCUMAaJIbHYIO JIOIYCTUMYIO CKOPOCTh BETPa U €ro MopbIBUCTOCTh. [loporosoe
3HAYEHUE MOXKET OBbITh BBIPAKEHO KaK:

U, =U + kxo, >U,
rae:  Ue — T.H. 95KBUBAJICHTHAsI CKOPOCTh BeTpa, U — cpeaHsisi CKOpocTh BeTpa, k —
MUKOBBIN (PaKTOp, G, — CPEAHEKBAIPATUIECKOE OTKIIOHEHUE CKOPOCTU BeTpa (MH-
TEHCUBHOCTb TypOyJneHTHOCTH), U, — MmoporoBoe 3Ha4€HHE CKOPOCTH B MPHU3EM-
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HOM clioe. PazHpiMu aBTOpamu mpenajiararoTcst pasinunbie 3Hauenust Uy, u k. Bosb-
MIAHCTBO 3TUX 3HAYEHUM OCHOBAHO HE CTOJIbKO HAa MHCTPYMEHTAJIbHOM M3YYECHUU
COCTOSIHUSI KOM(OPTHOCTH, CKOJIbKO Ha WHTYUTHUBHBIX OILIEHKAaX BETPOBOTO BO3-
nerictBud. [Ipumep rpagaumii Takoro Bo3aencTBus, ucnonbzyemoiii B CIIA, npu-
BeJieH B Tabu. 10.2.

Taoauna 10.2. I'paganuu cKopocTeil BeTpa M0 MEXaHUYECKOMY BO3AEHCTBUIO Ha
yenoseka (Hunt J.C.R. at al, 1976)

BerpoBoii pexxum CkopocTb BeTpa, M/c

IlocTosinHAs CKOPOCTH BeTpa
KomdopTHbie ycnoBus, HE MeMIAIONME TPUBBIYHBIM | 6

JNEUCTBUAM
TSl XOABbOBI O€3 3aTpyAHCHUI 13-15
1151 0€3011aCHOM XO1bOBI 20-30

Berep ¢ rpaameHTOM TIOpPH30HTAJBLHOH CKOPOCTH
(u3meHeHue ckopoctu Ha 70% Ha paccTOsHMU 2 M U
MeHee)

YBepeHHoe coXpaHEeHHE PAaBHOBECHUS MPHU XOIb0e 9
besonacnas xonp0a (MeHbIlee 3Ha4YeHHWE — AJIs TOXH- | 13-20
JIBIX JIFOJIEN)

[TopeiBucThIil BeTep (mpumensiercst 3HaueHue U, ¢ Ko-
3¢ dunueHToM nopuBUCTOCTH K = 3)
KomdopTHbie ycrnoBUs, HE MeENIAIONIAE TPUBBIYHBIM | 6

e CTBUSIM

BonpmmHCTBO AeHCTBHI BBIITOJIHAIOTCS JIETKO 9
[IpuxoauThcs KOHTPOIUPOBATH CBOIO XOIb0Y 15
be3onacHas xoap0a 20

B peanbHBIX TOPOACKUX YCIOBHSIX MPAKTUYECKHA HEBO3ZMOXKHO TOOUTHCS TMO-
CTOSIHHOTO COOIIOZICHUsI YCIOBUN BETpoBOi koMpopTHOCTH. [loaTOMY B KauecTBe
JOTIOJIHUTEIFHOTO yCIOBHSI KOM(POPTHOCTH MPHUXOIUTCS BBOAUTH IMOKA3aTelb J0-
MyCTUMOW BEPOSITHOCTH MPEBBILICHUS MOPOTOBOTO 3HAYCHUsSI CKOPOCTH. JlomycTu-
MYIO BEPOSTHOCTHh IUCKOM(MOPTHBIX W OMACHBIX YCIOBHH OOBIYHO BBIPAXKAIOT B
NPOIEHTaX OT BPEMEHH HCIIOJB30BAHHS TEPPUTOPHH WM KOJHMYECTBE YacoB 3a
roJl, B TEUCHHE KOTOPBIX JOIYCTHUMO TPEBBIIICHHE COOTBETCTBYIOIINX MOPOTOBBIX
3HAYeHHI CKOpOoCcTH. MakcuMaabHOE 3HaUEHUE JOMYCTUMON BEPOSATHOCTH U KO-
JMYECTBA YaCOB Ha KAKOH-TMOO TEPPUTOPUHU TOPOJAA 3aBUCHT OT TOTO, KAKUM 00-
pa3oM OHa HCIONB3YeTCs WK OyleT Ucroyib3oBaHa. Hanpumep, 171st TpOTyapoB Ha
MPUMAaruCTPATBHBIX TEPPUTOPHUSX TTOPOTOBBIC 3HAUCHUS M TOMTYCTUMAs 4aCTOTa UX
MPEBBIIICHUS HAMHOTO BBIINIE, YeM Ha IJIOMIaJKaX OTIbIXa BHYTPU TPYII JKHUIIBIX
JIOMOB.

B nanbosnee moiaHoM oO6beMe 3TOT BONPOC PAacCMOTPEH B paboTax amepH-
KaHCKHX aBTOPOB. MIHTEpECHO OTMETHUTH, UYTO WX UCCIICOBaHMs OBLTM Ha4yaThl B
CBSI3M C kKamo0aMu BJAJETbIICB Mara3MHOB, PACIOJIOXEHHBIX BOJM3U BBICOTHBIX
3naHuii. B cBs3W ¢ 3TUM pazpaboTaHHBIE dTUMU aBTOPaAMHU KPUTEPHH BETPOBOTO
KoMdopTa (MOPOroBbIE 3HAYCHHUS M JOIMYCTUMAas BEPOSTHOCTb WX IPEBBIIICHUS)
MOJIYYWJIA Ha3BaHUE «KPUTEPUU Mara3MHOBIaeabIeBy» (Tadma. 10.3).




26

JIiis 1eneid MpOeKTUPOBAHMS TOPOJACKUX OTKPBITBIX MPOCTPAHCTB C YUETOM
BETPOBOTO pexkuma B ['epmaHum paspaboTaHa CBOSI CHCTeMa KpUTEPUEB, OMpee-
JSIOMIUX JIOMYCTUMBIE CKOPOCTH BETpa C yU4E€TOM BEPOSTHOCTH IMOBTOPCHHUS MakK-
CUMaJIbHBIX MOPBIBOB, 3T CUCTEMa YYUTBHIBACT IMMOBTOPSIEMOCTh CKOPOCTH BETpa B
MOpPBIBaX, HO HE YUUTHIBAET CPEAHIOI CKOPOCTh BeTpa (Tadim. 10.4).

Ta6auna 10.3. Kputepuu BeTpoBoro kom¢popra ¢ y4eTOM MOBTOPSIEMOCTH MOPbI-

BOB

Teppuropus, Honyctumas cpea- | Homyctumass cko- | Jonmyctumas BeposiT-

Ycnosue HSISL CKOPOCTH BET- | POCTh B TOPBIBAX, | HOCTH MOPHIBOB, % OT
pa, m/c Mm/c BpEMEHU

biaroycrpoennas teppurto- | 3.35 5.7 4

pus UIsl AJIUTENBHOTO Tpe-

ObIBaHUS

Tepputopus. rae moau Ha- | 5.45 93 4

XOJISITCS CTOS

VYyacTku nBwkeHus mnemre- | 7.95 13.6 4

X0JI0B

Henpuemnemsbie ycnoBust 13.85 23.7 2

HekoMmdoptHbIe yciioBus BCE JIpyrue 3HaYeHUsI

Tabamnna 10.4. Kpureprun olileHKH BETPOBOTO peKUMa

Ckopoctp Berpa B | Jlomyctumas OrpaHnyeHHs M0 HMCIIOJIb30BAHUIO TEPPUTOPHH IS Ha-

MOPBIBAX MIOBTOPSIEMOCTh | CEJICHHS

<6 M/c — OTCYTCTBHE MPOOJIeM KOM(OPTHOCTH, YCIOBUS JIOIYC-

>6 Makc. 5% TUMBI ISl TIAPKOB, MPOTYJIOYHBIX 30H, OTKPBITHIX Kade,
UTPOBBIX TUIOMIAJIOK

>6 m/c Makec. 20% JlommycTuMo Aj1si TEPPUTOPHIL ¢ KPaTKOBPEMEHHBIM IIpe-

>15 m/c makc. 0.05% ObIBaHHWEM HacelleHUs (PEKOMEHIyeMble ITapamMeTphbl)

> 8 m/c Makec. 1% JlomycTuMo JUIst MECT 0XKMJIaHUs CTOSI, CUJIs (OCTaHOBKHU
0O0IIECTBEHHOTO TPAHCIIOPTA, IEPPOHBI U T.11.)

> 10 m/c Makec. 1% JlommycTuMo Aj1si TEPPUTOPHIL ¢ KPaTKOBPEMEHHBIM IIpe-
ObIBaHHEM HacelsieHus (00s3aTeabHble TapaMeTphl)

> 13 m/c Mmakc. 1% JlommyckaeTcsi TOJIbKO BOJIM3U YIJIOB 3[aHUM, a TaKKe HA
OErOBBIX JTIOPOKKAX

> 13 m/c > 1% Henpusthsle, pazapaxaroiue ycnoBus, TpedyeTcs: BeT-
po3amura

> 18 M/c > 1% Heponycrumble, onacHsle Uis JIIOJEH yCIoBuUs

Emgé onna mkana, npumensitomasicst B CIIIA u Kanane (tabdn. 10.5), ocHoBa-
Ha Ha OIICHKE BETPOBBIX YCIIOBHW IO OTHOIICHHUIO K OINPEACIICHHBIM BHIAM JIEsI-
TEIBHOCTH Ha OTKPBITBIX TOPOJCKUX MPOCTPAHCTBaX. E€ JOCTOMHCTBO B TOM, YTO
uHpOpMaIUs O CpeaHEel MOBTOPSICMOCTH Pa3IMYHBIX CKOPOCTEH BETpa JOCTYITHA
U3 CTaHJAPTHBIX METCOPOJIOTHUCCKUX HAOIIOICHUH.
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Ta6auna 10.5. Kpurepuu BerpoBoro komdopra Ajis pa3inyHbIX BUJIOB JEATEIb-
Hoctu (M3toMoB 1 J[pBeHNIOPT)

Ckopocth BeTpa, M/c, oOecreyeH-

Bun nesTenbHOCTH Ha OTKPBITOM IIPOCTPAHCTBE HOCTBIO:

1.5% 0.3%
JlnurenbHOe mpeObIBaHUE, TUXUN OTABIX, NoceleHue ot- | 3.6 5.4
KPBITHIX Kade U T.1.
KpaTkocpouHasi aKTHBHOCT — OXXHIAHHE CTOsi, memie- | O-% 7.6
XOIHBII TPaH3UT TEPPUTOPUH, HEMPOIOJDKUTEIBHBIH OT-
TIBIX
[lemexoaHble NPOTYIKU, X0160a 7.6 9.8
Xoap0a YHEPrUYHBIM 11arOM 9.8 12.5
OnacHble 171 TpeObIBaHUS JIIOJIEH YCIOBHUSI 15 m/c ¢ BepositHOCTHIO >0.02%

JrckomMopT — BCE MPOYUE YCIOBUS

[Ipumeudanue: MOBTOPSIEMOCTh CKOpocTel BbIOpaHa cieayromum odpazom: 1.5, 0.3 u 0.02% —
COOTBETCTBEHHO OJMH pa3 B HENEJII0, MECSI], TOI.

B aHanu3a 3TUX W Jpyrux MIKal BbISIBICHB MHOTOYUCICHHBIE COBMAJCHUS
KputepueB. B pesynbraTe 00001I€HMI W CPaBHUTENBHOI'O aHajau3a pa3zpaboTaH
YHUBEPCAJbHBI KPUTEPUU BETPOBON KOM(OPTHOCTH MJIA TEMIEXO0J0B. Y CIOBUS
JUTSL XOJIbOBI CUMTAIOTCS TUCKOM(OPTHBIMU, €CIIH:

U.=U + 6, > 6 M/c npu P=15% u Goee.

OnacHBIMU 1J1 XOABOBI CUUTAIOTCS YCIIOBUS, €CIIU:

U+ 3c,> 15 Mm/c
WIH
U + 36, > 20 Mm/c.

[IepBblii KpUTEPUN OTHOCUTCA K TMOKHUIBIM JIFOAAM U MHBAIUIAM, BTOPOU —

K B3pOCJIOMY, (DU3UYECKH 3T0POBOMY HACEJICHUIO.

11. HopmaTuBHBIE OKA3aTeJH BETPOBOro Kom(opTra

B Poccun BnepBbie KpuTepuH BeTpoBOro Kompopra ObUIM BBEIECHBI B
MI'CH 4.04-94 «Muoro(yHKIIMOHAJIbHBIC 3[aHUSI U KOMIUICKCHD», BCTYIHUBIIMMU
B cuity B 1999 rony. B cOOTBETCTBUM C 3TUMH HOPMAMH «... IIPU MPOEKTUPOBAHUU
KOMIIJIEKCOB, BKJIIOYAIOMUX B ce0s 3manus Bbie 40 M, HEOOXOAMMO BBIMOIHATH
MIPOBEPKY BETPOBOTO peXHMMa B IMEIIEXOJHbIX 30HaX Uil o0ecreyeHus: KoMpopTt-
HOCTH TpeObIBaHUS JIOAECH B ATUX 30HAX MpH JAedcTBUU BeTpay. CpaBHEHUE J10-
nyctuMbix 1o MI'CH 4.04-94 3HadeHMil CKOPOCTU M BEPOSATHOCTU €€ MOBTOPEHS
(trabn. 11.1) ¢ npyruMu aHaJOTUYHBIMH KPUTEPUSMH IOKa3bIBAET, YTO OTEYECT-
BEHHbIE TpeOOBaHMs K KOM(OPTHOCTU BETPOBOTO pEKUMa HAMHOT'O HIKE, YEM 3a-
pyOexHbIe.
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Ta6auna 11.1. Kputepuu BetpoBoro auckomdopra no MI'CH 4.04-94

Haubonpiiass ckopocTh OTAEIBHBIX MOPHIBOB, | HacToTa MOBTOpEHMUS, Y/TOL
Mm/c

6 100 (10% Bpemenn)
12 50 (1-2 pa3a B Mecsii)
20 5

25 1

B 2005 r. B MockBe ObuM BBEAEHBI Cpa3y JBa PErMOHAJIbHBIX HOPMAaTHUBA,
coAepKallux peKOMEHAaluu 1o yuyery BerpoBoro pexuma: MI'CH 1.04-2005
«BpemMeHHbIe HOPMBI U TIpaBUJIa IPOEKTUPOBAHMS TUIAHUPOBKH M 3aCTPOMKH yya-
CTKOB TEPPUTOPUHU BBICOTHBIX 3JaHUI-KOMIUIEKCOB, BBICOTHBIX I'DAJTOCTPOUTENb-
HbIX KomIuiekcoB B ropoae Mockse» u MI'CH 4.19-2005 «BpemeHHbIE HOPMBI U
MpaBuiIa MPOEKTUPOBAHUS MHOTO(DYHKIIMOHAIBHBIX BBICOTHBIX 3aHUM M 3JaHUM-
KOMILUIEKCOB B ropojie MockBe». B mepBoM M3 HUX COJEpHKATCA CIECIYIOLINUE Tpe-
OoBaHMUS:

— IIpu BrIOOpE 0OOBEMHO-INIAHUPOBOYHBIX PEIICHUI BBICOTHON 3aCTPONKU U
MPOEKTUPOBAHUM KOMILJIEKCHOIO 0JaroycTpoiicTBa UX YYacTKOB HEOOXOJIUMO
OCYHIECTBIIATh OLEHKY MUKPOKIMMATUYECKUX TTOKA3aTENEN COCTOSHUAS BO3LYLIHO-
ro 6acceifna. Cnexyer o0ecreyuTh CHUKEHUE BETPOBBIX MOTOKOB, BOZHUKAIOIINX
y HEPBBIX 3TAXKEU HE TOJBKO CaMOI'0 BBICOTHOI'O 3[aHHUs, HO M MPUJIETAIOIIEH 3a-
CTPOWKH, a TAK)KE CO3/1aTh PALIMOHAIBHBIE YCIOBUS a3pally 30aHHUS.

— [IpoexTHbIe perieHuss Mo pa3MENIeHUIO BBICOTHBIX 37aHUi, (popMHUpPYIO-
IIMX JUHUIO 3aCTPOMKM BIIOJIb aBTOMArucTpanei, MOJKHBI oOecreyuBaTh Hau-
Jy4lIUe YCJIOBHSI PAacCEUBaHUs 3arpsi3HSIONIMX BEIIECTB, BHIOPACHIBAEMBIX JBU-
KYUIUMUCS TPAHCIOPTHBIMU TOTOKAMH.

— IIpu mpoekTHpOBaHUMU BBICOTHOW 3aCTPOMKH, pa3MeIIaeMOM 10 JIMHUM 3a-
CTPOMKH BJIOJIb AaBTOMAarucTpajie, HeIonMyCcTUMO (OPMHUPOBAHUE YIHUIl «KAHbOH-
HOTO THIIA»:

pPacCTOSIHUE MEXAY BBICOTHBIMHU 3aHUSIMH BJOJIb JINHUU 3aCTPOMKH JOJIKHO
MpEeBBIIATh UX AUHY Oonee yeM B 10 pas;

OTHOLLIEHHE BBICOTHI 3JaHUS K PACCTOSIHUIO, IPEACTABIEHHOMY CYMMOM IIH-
PHUHBI IPOE3KEN YaCTU U TPOTYapOB, JOJIKHO COCTaBIATh MeHee 1.5.

— IIpu To4eYHOM pa3MElIEHUHN BBICOTHBIX 3[aHUN B pallOHAX CI0KUBLIEKCS
3aCTPOMKHM HE JOIYCKaTh YBEIWYEHUS 3HAYEHUS IO MOBTOPSAEMOCTH KOHLEHTpA-
WA 3arps3HAIOIIMX BELIECTB, MTPEBBIIIAIOIINX YCTAHOBICHHBIE HOPMATHUBBI HA Ka-
YECTBO BO3/1yXa.

TpeboBanus, BBenennsie B MI'CH 4.19-2005 «BpemeHHbIe HOPMBI U TIpa-
BUJIA TPOEKTUPOBAHUS MHOTO(DYHKIIMOHAJIBHBIX BBICOTHBIX 3[JaHUNA W 30aHUMN-
KOMILIEKCOB B ropoJie MOCKBE» OTHOCATCS K MELIEXOIHBIM 30HaM, TPUJIETAIOIIUM
K BBICOTHBIM 3/aHusM (Tabn. 11.2). Onu oTin4yaroTcs OT TpeOoBaHUN BETPOBOM
koMpopTtHOcTH, BBeaeHHbIX MI'CH 4.04-94 Tem, uro pomycTumasi MpOJIOJIKHU-
TEJIBHOCTh MOPBIBOB BETPA €O CKOPOCThIO 6 M/c yBennueHa co 100 go 1000 yacoB B
roj. Taxke UCKIIOYeHa TONMyCTUMasi MOBTOPSIEMOCTh MOPBIBOB 25 M/C, a yCIIOBHUS
JOIYCTUMOCTH TOBTOPSIEMOCTH MOPHIBOB 12 1 20 M/C mpUMEHSIOTCS HE OJIHOBpE-
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MEHHO, a Pa3HECEHbI MO0 «YPOBHIM KOM(OPTHOCTH». DTH TpeOOBAHMS UMEIOT Te
&Ke HenmocTaTku, 4to u TpeboBanus MI'CH 4.04-94. Tak, manpumep, BeTep ¢ IMo-
peiBamu cuiioi 20 M/c U XapaKTEepHBIM JJisl IJIOTHOM 3aCTPOMKHM MUKOBBIM KO3(-
¢unmenTom 2.68 cOOTBETCTBYET 3KBHMBAJIEHTHON CKOpOCTH BeTpa 12 m/c, 4To 1o
aganTupoBaHHOM mmkane bodopra Haxomutcs Mexay 7 u 8 Oamtamu (MexXny
«IOYTHU Oypsi» U «Oyps»).

Taoauna 11.2. Kputrnueckrue CKOpoCTH BETpa U MpeaeibHas NPOI0TIKUTEILHOCTD
ux npossienus no MI'CH 4.19-2005

YpoBeHb KOMPOPTHOCTH I II 111
Kputnueckast ckopoctb, M/c 6 12 20
IIpeAeIbHAS MPOJOJDKUTENBHOCTH nposiBiieHus | 1000 50 5

12. HopmaTuBHBbIC TPEOOBAHMS 10 YUYeTy MUKPOKJIHUMATA

Kpome nepeuncnennsix Boiie TpedoBanuit MI'CH B nmpoekTHO# MOATroToB-
K€ HEOOXOJIMMO YYHUTHIBATh yKa3aHMs eml€ JBYX HOPMAaTHBHO-METOJAMYECKHUX J10-
KyMeHTOB: «PykoBojcTBa no pazpabotke paszznena «OxpaHa OKpykarolen cpeabh»
K MPOEKTY MJIAHUPOBKHU (PEKOHCTPYKIIMHU) KUJIOr0 paiioHa» U «MHCTpyKUMU 1O
MIPOBEJEHUIO NHKEHEPHO-IKOJOTHUECKNUX U3BICKAHUM JJIS1 IOJATOTOBKH IPOEKTHOM
JOKYMEHTAIIMHM CTPOUTENIbCTBA, PEKOHCTPYKIIUU OOBEKTOB B I'. MOCKBE».

B CootBerctBun ¢ «PykoBoACTBOMY, BhIIEAIIUM B 1998 1., Ha cTaauu npo-
€KTa MJIAHUPOBKHU KUJIOTO paiioHa TpeOyeTCs BBIMOIHATH OLEHKY BIUSHUSA apXu-
TEKTYPHO-IJIJAHUPOBOYHOM CTPYKTYphl pailoHa Ha €ro MUKPOKJIMMAaTUYECKUE Xa-
PaKTEPUCTUKHU, MPEKIE BCEro — YCIOBUM a’pallvu U TerjaoBoro komdopra. Oren-
Ka BJIMSHUS 3aCTPOMKM Ha €€ MUKpPOKIMMAT MpeJrosaraercs rpadoaHainuThye-
CKUMH MeToAaMu (pacueT WHCOJISALMH, OIEHKA BIMSHUS 3€JICHBIX HACAXKIACHUI) U
MaTeMaTUYeCKUM WU TpadoaHaTUTHIECKUM MOJEIHMPOBAHUEM YCIIOBUN aspaliui.

KoHeUHBIM pe3yslbTaTOM OLEHKM MHUKPOKIMMATHYECKUX YCIOBUW >KHIIOTO
parioHa SABJISIETCSA:

— MPU TPOEKTUPOBAHUU HOBOW 3aCTPONKH — BBIOOP ONTHMAIBHOIO TUIAHU-
POBOYHOTO pEUICHUs] C MO3UIUU (OPMUPOBAHUS OJATONPHUATHON OKpYyX arouen
Cpenbl;

— NpU PEKOHCTPYKLHUHU KUIOTO pailoHa — pa3paboTka peKoMEeHAAIUi 10
YIYUYIIEHUIO MHKPOKJIMMATa, BOCCTAHOBJICHUIO HApYIIECHHBIX HOPM HHCOJISIIUA
TEPPUTOPUH, TEMIIEPATYPHO-BIAKHOCTHOTO U BETPOBOIO PENKUMOB, OINPEIECIAIO-
X KOM(DOPTHOCTH MPOKUBAHUS HACETICHUSI.

B pesynbTaTe cocraBinsioTcs rpaduueckue npuioxkenus B macmrade 1:5000
i 1:10000: «Kapra-cxemMa MUKpOKIMMATHYECKOI'O 30HUPOBAHUS TEPPUTOPHUU T10
YCIOBUSIM a’pallid U TEIJIOBOro KoM@opTa» (CyIIecTBYIOIIEE U MPOECKTUPYEMOE
MTOJI0KCHUE).

CyniecTBeHHBIM HENOCTATKOM «PyKOBOACTBA...», NEIAIONIUM MPAKTUYECKH
HEBO3MOXHBIM pealn3alri0 yKa3aHHBIX TpeOOBaHUM, SIBISETCS OTCYTCTBUE KpH-
TE€pHUEB OLICHKN KOM(DPOPTHOCTH TEMIIEPATYPHO-BIAKHOCTHOT'O PEXUMA U CIIUIIKOM




30

(dopMaibHas OLEHKAa BETPOBOTO peXxuMa. YCIOBMs a’palM OLEHUBAIOTCSA Oe€3
yueta (DOHOBOI CKOpPOCTH BETpa, €ro HAaNpaBlICHUS W TEMIIEpaTypbl Hapy>HOTO
BO31yXa.

«MHCTpYKIKA IO NPOBEICHUIO MHKEHEPHO-IKOJIOTHUECKUX U3bICKAHUH IS
MOJATOTOBKHU MPOEKTHOM TOKYMEHTALMHU CTPOUTENIbCTBA, PEKOHCTPYKIUN OOBEKTOB
B I. Mockse» Obua BoinynieHa ['YII «HUAL» Mockomapxutektypsl B 2008 1. u
KOHKpPETU3UPYET TpeOOBaHMs K aHAINU3Y, 00BEMY M yUETy MUKPOKIUMATUYECKUX
M3BICKAHUH B LEJSIX POEKTHOM MOJATOTOBKH CTPOUTEIBCTBA.

B cootBerctBun ¢ «MHCTpyKUHEN..» aHAIU3 MHKPOKIMMATAa TEPPUTOPHHU
HaME€4aeMOI'0 CTPOUTENIbCTBA BBIIOJIHAETCS C 11€JIbI0 00OCHOBaHUS BbIOOpa ydacT-
Ka C TOYKH 3pPEHUS MPUTOJHOCTH JJI1 HAMEYAEMOM XO35MCTBEHHOM JEATEIbHOCTH
Y BBIPAOOTKU PEKOMEHJIALUM SISl MPOEKTHON MOJATOTOBKH CTPOUTENILCTBA C MO3MU-
LMK COOTBETCTBUS MUKPOKIMMATUYECKUX MapaMEeTPOB OKPYKAIOLIEH Cpelbl Aei-
CTBYIOILIMM DKOJOTUYECKUM U CAHUTAPHO-TUTHEHUYECKUM HOPMATHUBAM, YCIOBUSIM
0e30MmacHOro U KOM(OPTHOTO HCIOJIBb30BAHUS TEPPUTOPUU HACEIEHUEM, olecIie-
YeHHs OJIarONpPUATHBIX YCIOBUHM JUIsl pacCeMBaHUS 3arpsi3HSIONIMX BEIIECTB B aT-
Mocdepe U JOCTUKEHUS ONTUMAIIbHBIX MUKPOKIMMATHYECKUX YCIOBUN Ha Tpuie-
rarollei TEPPUTOPUH.

COop ¥ aHaIM3 MUKPOKIMMATHYECKOW MH(POPMALMU COCTOUT U3 JABYX Hac-
Tel: XapaKTepUCTUKHU U aHaln3a (POHOBBIX KIMMATHYECKUX IOKa3zaTesneu (1Mo 3a-
npocy MocllI'MC, knmuMaTU4YeCKUM CIpPaBOYHUKAM) M XapaKTEPUCTUKU MUKPO-
KJIIMMaTUYECKUX OCOOCHHOCTEH TEPPUTOPUM HaMeuaeMoro crpouTtenbcTBa. [Ipen-
MOYTEHHUE TPU ATOM OTAAETCS JAHHBIM METEOCTaHIUH, HMMEIOIIHUM Haubosee
JUTMHHBIE PSbl HAOIOIEHUH U PACIIONOKEHHBIM B CXOJIHBIX PUPOAHBIX U IPaio-
CTPOUTENBHBIX YCIOBUIX. BhIsIBJIEHHE W aHAIN3 MUKPOKIUMATHYECKUX OCOOEHHO-
CTEN U YCIOBUW a’palii UCCIEAYEMON TEPPUTOPUN MOKET MPOU3BOIUTHCS TAKKE
M0 pe3yjbTaTaM HATypHbIX HAOJIOJEHMH 32 MUKPOKIMMATOM, HAaTYpHOTO W/WIIU
MaTeMaTH4eCKOI0 MOJIEIMPOBAHNSI MUKPOKIMMATUYECKOW CUTYalLIMH.

O0beM U cocTaB pabOT MO IKOIOrO-TMTMEHNYECKON OLIEHKE MUKPOKIMMATA
Y YCIIOBHM a’pallMy 3aBUCHUT OT pa3MEPOB UCCIENYEMOM TEPPUTOPHUH, HAMEYAEMO-
ro BHJIa XO3UCTBEHHOU NEATEIbHOCTH, (YHKIMOHAIBHOIO Ha3HAYEHUSI TEPPUTO-
pHH, 0COOEHHOCTEN TPalOCTPOUTEIBLHOTO U IPUPOIHOTO JIAHIIA(TOB.

KauecTBEHHO-KOIMYECTBEHHBIM MPOTrHO3 U3MEHEHUS! MUKPOKIMMATHYECKOM
CUTyallud W YCJIOBHUH a’pallUM B pe3yJIbTaTe peaju3alluy MPOEKTHBIX IpeaIoxKe-
HUW COCTAaBIISIETCS IO PE3yabTaTaM MAaTEMAaTHUYECKOTO WM HATYPHOTO MOZIEIUPO-
BAaHHS MUKPOKJIMMATUYECKOW CUTYallMU Ha PACUETHBIM CPOK peaau3aluy MPOEKT-
HBIX MPEJII0KEHU .

Marepuanbl 3KOJOTO-TUTMEHUYECKOM OIEHKHM MHUKPOKIMMATa U YCIIOBHI
a’paluu JOJKHBI COJAEpkKaTh CBEICHMS, KACAIOUIUECS CPEIHUX, ONTUMAIBHBIX U
AKCTPEMAJIBHBIX MOKA3aTENE BETPOBOTO U TEIUIOBOTO PEXKUMA TEPPUTOPUU C yUe-
TOM OCOOEHHOCTEM €€ MCIOJB30BaHUA IS pa3MElIeHHss O0OBbEKTa HaME4aeMOIo
CTPOMTEIBCTBA U JIEMEHTOB OJIATOYCTPOMCTBA NPUJIETAIOIUX K HEMY yYacTKOB.
Otuer 00 3KOJIOTO-TMTMEHUYECKON OLEHKE MHMKPOKIMMATa U YCJIOBHM a’paiuu
BBITIOJIHSIETCS B BUI€ MOSCHUTEIBbHOM 3aMMCKH, TAOIUI] U CXEM.
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B Buzme kapT-cxem NpPUBOJUTCS paclpeliesieHue HaIlpaBiIeHUs U CKOPOCTH
BeTpa B HanboJiee YacTo MOBTOPSIOUIUXCS OTOJAHBIX YCIOBUAX (MJIM XapaKTEPHBIX
CHUHOTITHYECKUX CUTYAIHsIX), @ TAKXKE MPH HANIPABICHUSIX M CKOPOCTIX BETpa, MPH
KOTOPBIX MOT'YT BO3HUKATh OMACHBIE JIJISl 3I0POBbsl YCIOBUS MPEOBIBAHUS HAcele-
HUSL Ha paccMaTpuBaeMoil TeppuTopuu. B pe3ynbTare 3KOJ0ro-ruru€Hu4YecKon
OLICHKU MUKPOKJIMMATa U YCIOBUHN a’palluy BBIAEISIOTCS:

- 30HBI OMACHO BBICOKMX CKOPOCTEH BETpa B MPHU3EMHOM clioe (Ha BBICOTE
YejoBedeckoro pocra - 1,5-1,75 m): 6omee 20 m/c 1151 yCTOWYUBOTO BETpa U OoJiee
15 m/c nyst mopeiBUCTOrO BeTpa pu poHoBoM Betpe 10 m/c;

- 30HBI TOBBIIIEHHBIX CKOPOCTEN BETpa B MPU3EMHOM CJIO€, Ha KOTOPBIX
yCWJICHUE CKOpPOCTH BeTpa coctaBiseTr Oonee 50 % mpu doHoBOM Betpe 5 %-i
00€eCreyeHHOCTH U MPHU NpeodIaiaouX B rOJIOBOM XOJ€ HamlpaBlIeHUIX (CymMma
BEPOSITHOCTEN HaIpaBieHUM 10bkHA ObITh HE MeHee 50 %);

- 30HBI TOHM)KEHHBIX CKOpocTel BeTpa (MeHee 0,5 M/c) B MPU3EMHOM CJI0€
npu poHoBoM BeTpe 5 %-ii 00ECIIEUEeHHOCTH M TPHU MPeodIaaaronuX B TOJ0BOM
XOJIe HaNpaBJIEHUSIX (CyMMa BEpOSITHOCTEH HampaBieHUN AOJKHA ObITh HE MEHEe
50 %);

- 30HBI BEPOSATHOIO MEPEOXTAKICHUS UM OOMOPOKEHUSI OT KOMILIEKCHOTO
BO3JICHCTBHSI BETpa M TEeMIeEpaTypbl BO3ayXa (30HBI BEPOSITHOTO OOMOPOKEHHS
CJelyeT BBIIENATh MO Pe3ysbTaTaM aHaln3a BETPOBOIO PEKHUMA MPU 3aJaHHBIX
3HAUEHUAX CpeJHEH MHMHHMMAJIbHOW TeMIepaTypbl BO3/lyXa C YYETOM BpEMEHHU
npeObIBaHUS HACEJIEHUS Ha OTKPBITOM BO3JIYXE);

- 30HBI MIEPETPEBA - YUACTKHU C PE3yJbTUPYIOUIEH TeMiepaTypoit B 15 yacos
npesbimatonieid 23°C Ha TEPPUTOPUSX HIKON U JIETCKUX JOLIKOIBHBIX YUPEK]ie-
Huit (AJY) c cenTsabps mo mail; Ha TuIoHmIaAKaX OTAbIXA, JETCKUX U CHOPTHUBHBIX
IIOLIAAKAX Ha TEPPUTOPUU MUKPOPANOHOB - 1JIs1 HauboJiee KapKoro Mecsua.

[lo pe3ynpTaTam aHanM3a M MPOTHO3a HW3MEHEHUH MUKPOKIMMATHYECKON
CUTYallUd W YCJIOBHH a’paiuu pa3padaThIBAIOTCA MPEAJIOKEHUS M0 MEIHOopauu
MUKpPOKJIMMATa U ONTUMM3AIMU YCIOBHUM aspali apXUuTEeKTYPHO-CTPOUTEIIbHBIMU
Y TUTAHWPOBOYHBIMHU CPEJICTBAMHU, KOTOPBIC TOJDKHBI OBITh YITCHBI Ha CTAaJIUU MPO-
€KTHOH MOATOTOBKH CTPOUTEIHCTBA U pa3pabOTKe MpoeKTa 0JIaroycTpoicTBa Tep-
putopun. Hibke mpuBeneH mMpuMep OJHOW M3 KOMIUIEKCHBIX CXEM MEpONpHUSTHN
10 BETPO- M KJIMMAaTO3aluTe, pa3padoTaHHas B X0/1€ MPAKTUYECKON paboThl aBTO-
pa, Y4YacTBYIOIIETO B MPOEKTHON MMOJATOTOBKE CTpoMTEIbcTBA 1o 3akazy OAO
«Mocnpoekt», MI'YII «MOCITPOEKT-2» um. M.B. Ilocoxuna u apyrux opra-
HU3ALMH, 3aHUMAIOLIUXCS IPOEKTUPOBAHNEM BBICOTHBIX 3/JaHUM.

13. IIpumepsr pacueroB, CFD moaenn, npuMeHeHue pe3yibTaTOB MO-
NAeJMPOBAHUSA B IPAKTHKE MPOCKTHOH MOATOTOBKH

B coorBerctBUM ¢ «MHCTPYKIUEN...» MOACIUPOBAHUE MHUKPOKIMMATHYE-
CKMX YCJIOBUU CIIEIyeT BBINMOJHATH C WCIOJb30BaHWEM HamOOJiee COBPEMEHHBIX
MaTeMaTHYECKUX MOJEJICH, OMUCHIBAIONINX (PU3UYECKHUE MPOIECCHl U MUKpOMAC-
MTA0HOW HMPKYJAIUU, C YIETOM MPOILIECCOB OOMEHA KWHETUYECKOW JHEprueu,
MOJIEKYJISIPHBIM U PaJUallMOHHBIM TETJI000MEHOM, OOMEH BJarol MeXJy BO3dY-
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XOM, PAaCTUTEIBHOCTHIO M JACSITEIHbHOW MOBEPXHOCTHIO 3€MIIM, TEIUI03aTpaThl Ha
(ha3oBbIC IEPEXOIBI BOJIBI.

Taxue mMonenu otHocsitest k kinaccy CFD (computational fluid dynamic) —
«TSDKEJIOT0» MPUKIAJTHOTO TporpaMMHOro obecriedenus. CFD mMonenn ocHOBaHBI
Ha PEIICHUHU CUCTEMBbl YPaBHEHHI TPEXMEPHOTO ABMKECHHS Bsizkoii cpeanl (HaBbe-
Crokca), 3aMKHYTOH ypaBHEHHEM HEpa3phIBHOCTH. B MOjenn MCIoIb30BaHbI J10-
MOJTHUTENIbHBIE BCTPOCHHBIE PACUCTHBIC CXEMBbI, YUUTHIBAIOIINE BIMSHUE HA MUK-
POKIIMMATHYECKHUE YCIOBUS PACTUTEIHHOCTH, MHCOJSAINU, TETUIOPU3NISCKUX Xa-
PaKTEpUCTUK 3IaHUN U COOPYKEHUH, TEIJIO0- U BIarooOMeHa MEXIy BO3AYXOM H
AieMEeHTaMH penbeda (MOYBOTPYHTHI, Ta30HbI, ac(albTOBbIE MOKPHITUS U T.A.).
Kpowme Toro, B MO/IeIh BKITIOUCH paCUETHBIN MOIYJIb, YUUTHIBAIOIINNA BIUSHUAE WH-
COJISIIIUM Ha TETUIOBOW OalaHC TEPPUTOPHH U 3[aHUH, TIOMAJAI0NINX B MOJACIHpYe-
Myr0 obmacTh. IlepeuncieHHbie 0COOCHHOCTH OTIMYAIOT MCTIOIB30BAaHHYIO B BBI-
MOJTHEHHOM HCCIIEIOBAHUU MOJENh MHUKPOMACIITA0OHOW MHUPKYISALUUA OT JPYTHX
UCTIONB3YEMBIX B HACTOSIIEE BPeMs MOJETIEH, ONMUCHIBAIONINX TOJIBKO BBIHYKIICH-
HYIO KOHBEKIIUIO ¥ TYpOYJIEHTHOCTh, BO3HUKAOIINE TP 00TEKaHWU MPETATCTBUN.

Henocrtatok, cBs3aHHBIN co ciOXKHOCTBIO padboTel ¢ CFD monensiMu KoM-
NEHCUPYETCS UX OUYCHb IMIMPOKUMHU BO3MOXKHOCTSAMHU. HeKoTopble mpUMEphl 3THX
BO3MOXHOCTEH MoKa3ansl Ha puc. 13.1-13.5.
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YCJIOBHBIE OBO3HAUYEHU A

- 30HBI BO3MOXXHOTO IIEPErpeBa, PeKo-
MCHAYCTCSA NPUTCHCHUE B JICTHUC MECSIIBI,
HCIIOJIb30BaHUE BOJIO- U BO3TYXOMPOHUIIAEMBIX
HCKYCTBCHHBIX HOKpI)ITI/Iﬁ TUIOIIAaTOK U TOPOKEK

- 30HBI JUCKOM(popTa 110 (haKTOpy
MCXaHHYCCKOI'O BO3I[CI71CTBI/IH BETpa
B JICTHHUC MCCSILIBI

- 30HBI YBEJTMUEHUSI CKOPOCTH BETpa
1 BEPOSITHOCTH TIEPEOXJIKICHUS
3UMO, TPeOyeTCs MOCTOSTHHAS BETPO3AIINTA

- 30HBI 3aCTOs BO3ayxa. He pekomMenmyercs
PasMECIICHUEC UCTOYHUKOB BI)I6pOCOB u
TUTOIIAJOK MyCOPOCOOPHHUKOB

- acamsl, TIE peKOMEHTyeTCS OCTEKIICHHE
GaNKOHOB M JIOJKHI U YKpEIUICHUE
BBIHOCHBIX KOHCTPYKIIUH IPY UX HAIUIHH

- MecTa, TJIe PEKOMEHIYETCSI TIEPIMET-
pasIbHOE 03€JICHEHHE U BETPO3aIHTa
OCTaHOBOK OOIICCTBEHHOTO PaHCIOPTa
Py UX HATMIUHA

MPUMEYAHHUS:
- Ha [IEPECEUYCHNH 30H [IEPErpeBa JIETOM

1 BETPO3ALMTHI 3UMOH 11eJ1eCO0OPa3HBI IT0CAIKN
XBOMHBIX JIEPEBHEB;

- nlepeceveHre 0003HAYCHUH 30H 3aCTOs BO3yXa
1 YBEIIMYEHHsI €r0 CKOPOCTEeH FOBOPHT O CE30H-
HOW M3MEHYMBOCTH BETPOBOIO MUKPOKJIMATA

Pucynoxk 13.1. KommniekcHas kapra-cxeMa MEpOIPUATHN 110 BETPO- U KIIMMATO3AIIUTE
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cKopocmb sempa

0.31 mis
059 mis
0.88 mis
147 mis
1.45 mis
174 mis
2.02mis
231 mis
259 mis

2.83mis

IOr CeBep
Puc. 13.2. BepTukanbHblil pa3pes MoJjisi CKOPOCTH BETpa MPH TEPMUUECKONW KOHBEKITUU

KKK 5 )
RSN

Puc. 13.3. Pacuernas temmneparypa (°C) mo- PHc. 13.4. MHiekc GHOKIMMATHYECKOH KOM-

BEpXHOCTH penbeda. JIeTo, feHs. doptHocTt PMV  1pu  oHOBOM ceBepo-
BocTtouHOM Betpe 5.0 m/c. 3uma, aenb. (+/- 1 -

koMpopt; -1.0...-2.0 - ymepeHHOE TIepeoxia-
KICHUE)

B S

AKOIICHHUE, ‘:I NEPEHOC, ‘:|BLIL[yBaBHHe

Puc. 13.5. [lepepacnpenenenne cHera BHYTPH TPYII 3/IaHUNA Pa3TUIHON STAKHOCTH
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14. Ilpumep meauopanum MUKpPOKJIMMATA

Onpenenuts pe3ynbtTupyromryto temneparypy no 'OCT 30494-96 no u no-
CJie KJIMMAaTOMEIUOPATUBHBIX MEPONPUATHH (MaTepuan KpOBJIM HaBeca 3aMEHEH C
OIIMHKOBAHHOTO JIMCTAa Ha aJIOMUHUM, BBIMOJHEHO BEPTHUKAJIBLHOE O3CJICHCHHE
Oapbepa, BIOJIb (pacaj IKpaHUPOBAH JIEPEBbSAMH) HA YpPOBHE TpYId 4YellOBEKa,
CTOSILIETO Ha neppoHe (YCIOBHO — OECKOHEUHOM JIJIMHBI).

Hcxoouvle oannbvie:

Temneparypa Bo3znyxa no meponpustuii — 25.5°C, ckopocts Betpa — 0.1
M/C; TeMIiepaTypa OKpY>KalolluX MOBEPXHOCTEH MoKa3aHa Ha pUC. a);

Temnepatypa Bo3ayxa nocie mepornpusatuil — 23.3°C, ckopocts Betpa — 0.5
M/c, TeMIiepaTypa OKpyKarol[ux MOBEPXHOCTEH Moka3aHa Ha puc. 0).

~ Contie \ /" nebo 31°C
HEBo 3°C \ /

| acanst -l: BeToH 'r'JI -+ ra3oH » |
a) f f 1 1
P Contie \ /" nebo 31°C
HeBo 31°C b 7
. b \ <
B e b Hapy®Hulit Bo3myx 41°C_—
" e, ____..---"' 3
e
- cla
- 4gc|d
e g H
2 s ey ! 32°C "
_};_— = 3 = 300 N e
20 A0° W s .
7 ] o
71°C i, 135.0° I —
|§__—a05Cy —
| A | |
6) I-— acanst e BeToH :Ji: ra3oH il

Pewenue:
Pe3ynbTupyonyo TeMneparypy fy, OpH CKOPOCTH JBMIXKEHUS BO3ayXa 0
0.2 m/c cnepyeT onpeaensTs no Gopmyie
t t,+1,
su 2
rue.  t, — reMieparypa Bosayxa, °C;
t, — paguanMoHHas Temneparypa, °C.
Panuanmonnyo Temrepartypy ¢, CieAayeT BBIUYUCISATh WK MO TeMIepaTypam
OKPY’KAIOITUX TTOBEPXHOCTEH:
t,=>.(4t) D 4;, (10.6)

rac: A,' — BUAUMAA OTHOCHUTCJIbHAA TUIOIIAAb ITOBECPXHOCTH.
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t; — TeMIeparypa nopepxsoctu, °C.

Takum 006pa3oM, paaraliioOHHas TeMIIepaTypa 10 MEPOIIPUATHI COCTaBIIsIA!

_ 60x100+31x30+48x20+32x10+40.5x135+41.1x25+43.3x20+31x20

My, =45.5°C
360
pe3yibpTupyloias Temmneparypa: (25.5 + 45.5)/2=35.5°C.
PanuanmonHas Temmneparypa mociie MeponpHusTHiA COCTaBUIIA:
46.7x100+31x30+32x204+32x10+35.0x135+40.5x25+32.2x20+31x20 .
M, = o =37.8°C

ITpu ckopoctu npuxenus Bo3ayxa ot 0,2 no 0,6 m/c £, clenyeT onpeneisaTh
o ¢hopmyie:
to =0,6t, +0,41,,
TaKUM 00pa3oM, pe3yJbTUPYIOIIAs TEMIIEPATypa COCTABUT:
0.6x23.3 + 37.8x0.4=29.1°C.



