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Heau v 32124 NPAKTHYECKUX 3aHATUI

1. 3akpericHHe TEOPETHYECKUX 3HAHHM, MOJYyYEHHBIX MO MaTrepuaiaM JICKIUH U

y4eOHOM TUTEPaTYpPHI.

2. IlpakTyeckoe O3HAKOMJICHHWE C JCUCTBYIOIIUMH BHJIAMU WHKCHEPHBIX CHCTEM
OOIIECTBCHHBIX 3IaHUMH.

3. OBmageHue METOJaMH PAcUETOB TEXHUKO-IKCILTYyaTaITMOHHBIX TTOKa3aTene pado-
ThI CHCTEM U 000PYIOBaHUS U UX SKOHOMHYECKON 3(h(PEKTUBHOCTH.

4. PacueTHass OIICHKAa CTYJACHTAMH TEXHHUKO-DKOHOMHYECKOW 3(()EKTUBHOCTH Xa-
PaKTEpHBIX dHEProcOSPETaroIMX MEPOIPHUATHH M YCBOCHHE TEM CaMbIM METOIHYECKOTO
MIOJIX0/1a JUTS BBITTOJIHCHHSI Pa3JIejOB PealbHOTO KYpPCOBOTO M JUILJIOMHOT'O ITPOCKTHPOBA-
HUSL.

5. YMeHue naTh aHAJIUTHYECKYIO OLICHKY KOHCTPYKTHMBHBIX M IKCIUTyaTallMOHHBIX
JIOCTOMHCTB M HEJOCTATKOB JICHCTBYIONTNX WA 3aJJaHHBIX CHCTEM B 000pYI0BaHUS Ha OC-
HOBE PE3yJIbTaTOB PabOTHI M CHAEJaTh BBIBOJA O IIEIECO00Pa3HOCTH U 3(PPEKTUBHOCTH HC-
TI0JIb30BAaHUS JAHHBIX BUIOB CUCTEM M 000pYAOBaHMUS.

BapuaHTBI UCXOMHBIX JAHHBIX JUISI TPYMIBI CTYACHTOB M3 5 Yell. 3aJal0TCs MPero-
naBareneM. MeToanKa pacdyeTa W OPHCHTHPOBOYHBIC 3HAYCHHUS BEIMYWH TPUBEICHBI B
mpuUMepax pacuera.

Conepxxanne NPpaAaKTHYECKHUX 3aAHATHI

OuHas ¢popma 00y4eHuUst

lij‘:[ TeMbl NIPAKTUYCCKUX 3AHATHI
3 cemecmp

1 DMIopkl TaBJIeHHS BO3AyXa Ha orpakaeHus 3qanus. O01Ire noloKeHus. JMIOpkI JaBiie-
HUS TIPU JCHCTBUU HA 3/IaHKE TOJIBKO TPABUTAIIMOHHBIX CUJI. DIIOPHI TABJICHUS TIPU -
CTBUH Ha 3/IaHHE€ TOJIBKO BETPa. DMIOPHI JABJICHUS IIPU COBMECTHOM JICCTBUU Ha 3[]aHUE
BETpa U TPABUTAIIMOHHBIX CHIL

2 OO0ecreueHHOCTh PACYETHBIX YCIOBHI. XapaKTepUCTUKa KJIMMaTa XOJOAHOTO Tepuoaa
rojia. 3allUTHHIE CBOMCTBA HAPY)KHBIX OTPakJICHUM.

3 ITogaua Termra B moMeIIeHNE 1 JIOKAIM3alMs ACHCTBHS MCTOYHUKOB Xonoda. JleTHune xa-
pakTepucTuku Kiaumarta. lloctynieHue Termia yepe3 Hapy>KHbIE OTPaKI€HHS M TEIIOBON
PEXKUM TTOMEIICHHUS.

4 Cucrema oromnenusi. Knaccudukanust cuctem otorsieHus. TeNIOHOCUTENH B cHCTEMax
oTorieHusa. OCHOBHEIC BUALI CHCTEM OTOILJICHMU.

5 CXeMBI CHCTEMBI HACOCHOI'O BOJISHOIO OoTomjeHHs. CHCTEMa OTOIUICHHS C €CTECTBEHHOM
nupKyssiiuend Boabl. CucTeMa BOJSHOTO OTOIUJICHUS BBICOTHBIX 3/aHWMU. JleneHTpanu3o-
BaHHAs CHCTEMa BOJO-BOISHOI'O OTOILJICHHS.

6 BozneiictBue comHedHoi paguanuu Ha 3qaHus. O0mme cBeneHus. CTaTUCTUYECKHUE Xa-
paktepuctuku kiaumata. CoJiHeuHas paaualusi.

7 Bo3gelictBue Ha 31aHME TEMIEpAaTypbl M BIAXHOCTH BO3Ayxa. TemmepaTypa BO3ayXa.
BraxxHocts Bo3yxa.

8 Bo3spaelicTBue Ha 31aHME OCAKOB M CHEXKHOTO MOKpoBa. Ocanku. CHEXHBIN TOKPOB.




Ne
n/n
9 BosgelictBue Ha 37aHKME BeTpa. AHAJIM3 MHUKPOKJIMMAaTa B pailoHe 3acTpoiiku. Berep.
OneHka Kpyra roOpu30HTa 10 KIMMATHYeCKUM (hakTopaM M aHaIW3 MUKPOKJIMMAra B palioHe 3a-
CTPOMKH.
10 | OOtekanue 37aHMs MOTOKOM BO3[yXa. 30HA adpoauHamMudeckoro ciena. OOTekaHue mo-
TOKOM BO3/1yXa OTJI€JbHO CTOSIIEr0 3JaHusI. ASPOIMHAMUYECKHE XapaKTEPUCTUKH 3JaHMsL.
11 | BausiHue BO3YLIHOTO pEXUMa 3/1aHUS HA €ro TEIIOBOM pexkuM. Bo3nyliHbiid pexuM 31a-
nus. [lepenaua temna yepes orpaxkaeHue npu GuiabTpauuu Bo3ayxa. JlonoiHuTeNbHbIE 3a-
TPATHI TEIJIa B TOMEIICHUH HAa NHOWIBTPAITHIO.
12 |CHmxeHue 3HepronoTpeOHOCTH Ha OTOIUICHUE 31aHusl. KOHCTPYKTHUBHBIX pelIeHHM 31aHus
C O3UIMY SKOHOMUU SHEPTUU ISl OTOTUICHHUSI.

TeMbl IPAKTHYECKUX 3aHATHH

3aounas ¢popma oOyyeHust

Ne Tembl NpaKTHYECKUX 3aHATHI
n/n
3 cemecmp
1 OmIopsl 1aBJIeHUs BO3AyXa Ha orpakaeHus 3qanus. O0mue noiaoxeHus. JMopsl JaBiie-
HUS IPU JEHCTBUM Ha 3/JaHUE TOJIBKO IPABUTALIMOHHBIX CHUJI. DMIOPHI AABJICHUS U Jeii-
CTBUU Ha 3/IaHUE TOJBKO BETpPa. DIIOPHI AABJICHUS TP COBMECTHOM JCHCTBUM HA 3[JaHUE
BETpa ¥ TPABUTALMOHHBIX CHIL
2 OO0ecneueHHOCTh PAacyYeTHBIX YCIIOBMM. XapakTepUCTHKa KJIMMaTra XOJOAHOIO Iepuona
rojia. 3allUTHHIE CBOMCTBA HAPY)KHBIX OTPaXKJICHUM.
3 ITonaya Teria B MOMEIIEHNUE U JIOKAIU3aUUsA AEHCTBUS UCTOYHUKOB Xonoza. JletHue xa-
paKkTepucTUKU KiauMmara. llocTyrmeHnue Temna depe3 HapyKHbIE OTPaXkKACHUS U TEIUIOBOU
PEXKHUM NTOMEIIEHUS.

OT14éT 0 mpoaeIaHHOM padoTe

OTuéT 0 TpoJieIaHHON paboTe OPOPMIIAETCS MHIUBUIYATBLHO KKIIBIM CTYJIEHTOM B
TETpaau B CJICAYIOIIECH MOCIeI0BATEIbHOCTHU

Haumenosanue pabomot.

ILenwv evinonnaemoii padomel.

Hcxoonwvie oannvie x padbore pacu€THOrO Xapakrepa.

Pacuémnaa wacms wiIM TPUHIMIHAIBHBIE CXEMbl CHCTEM WU 000PYIOBaHUS
(M300paXkaroTCsl OT PYKH PYYKOW WJIM KapaHIaIllloM) C OMpECICHHEM HEKOTOPBIX UX Xa-
PaKTEPUCTHK.

Buwi60o0 o pe3ynbTatam paboTHI.

Kaxnas BeimonHeHHas u oopmiieHHas paboTa 3aBepiiaercs €€ yCTHOW 3aIuTOM,
Ha KOTOPOM CTYJIEHT JIOJDKEH MPOSIBUTH 3HAHUS 10 COOTBETCTBYIOIIEMY TECOPETHUECKOMY
U TIPAKTUYECKOMY pa3Jieiy U3ydaeMol JUCIUIIIMHBI U MIOJYYUTh 3a4ET MO JaHHOU pabdoTe.



MeToanyeckue YKa3aHUA K MPOBEJICHUI0 MPAKTHYECKUX 3AHATHH

Ilpakmuueckoe 3anamue Nel

1.1 OOuiue moJ0KEHUS.

1.2 Dmropsl 1aBiieHUs IPU ACHCTBUM HA 3/JaHUE TOJIBKO IPaBUTAIIMOHHBIX CHJI.

1.3 Dmropsl 1aBiieHUs IPU ACHCTBUM Ha 3J]JaHHUE TOJIBKO BETpA.

1.4 Dmropel AaBiIeHUS TP COBMECTHOM JISHCTBUUM Ha 3/laHWE BEeTpa U TPaBUTAIMOH-
HBIX CHIIL.

1.1. O01Me moJIoKeHust

Pa3HOCTh IUNIOTHOCTENW HApYy’»KHOTO M BHYTPEHHETO BO3]yXa, IEWCTBUE BETpa U CHU-
CTEM BEHTHWJISILIUU CO3JAI0T OIPENEIICHHOE PACIIPEACIICHUE aBJICHNs BO3/1yXa Ha Orpa-
J€HUS MIOMEIEHUI U 3/1aHni. MI3BECTHO, YTO I BBICOKMX 3/1aHUN XapaKTEpHO ITPOHHKA-
HUE HAPY>KHOT'O BO3[yXa B IIOMEILIEHUS Y€pe3 HEIUIOTHOCTH B OTPAXKICHUSIX HIXKHHMX 3Ta-
el M o0paTHOE HampaBJEHHUE JIBHJKEHHSI BO3JyXa Yepe3 HEIJIOTHOCTU B OrpaKICHUAX
BEPXHUX ATaxeil. Takoe ABMKEHUE BO3yXa OOBACHIETCS HAIMYUEM PA3HOCTH JABJICHHM
C IByX CTOPOH OTPakJICHHUS.

Jlist pacdyeTra eCTECTBEHHOIO BO31yXOOOMEHa B MPOMBIIUIEHHBIX, KAJIBIX U OOIIe-
CTBEHHBIX 3/IaHMSX B HACTOALIEE BPEMS IIMPOKO MPHUMEHSIOTCS CIOCOOBI HeumpanbHoU
30Hbl, U30LIMouHbLX dasnenuti (ipeyioxen npod. I1. H. KameneBbiM) u ghuxmusnwvix, oas-
nenutl (peanioxed npod. B. B. batypunbim).

N3BecTHO, 4TO B CTONOE MKUAKOCTU WM ra3a TMJIpO- WIM adpOCTaTHUECKOE JaBiie-
HHE TIePEeMEHHO MO BhIcOTe. M3MeHeHHe naBiieHus B cioe rasza Beicotoit dh, M, cocrapis-
et, I1a:

dv
dp:% (2.1)

rae pg—ynenbHbli Bec raza, H/m3; dV—onemenTapHblil 006eM raza, M,

F—Iu1ommas monepevyHoro ce4eHus pPacCMaTpUBaeMoro cTosba rasa, M2,
Ecnu 3amennts dV=Fdh., To u3 paBenctna (27.1) monydnm:

dp = pgdh (2.2)
OueBHIHO, YTO AABJICHHE B JIIOOOM CEUEHHUU CTOJI0a ra3a Ha BEICOTE h paBHO:
h
p, = P, —g] pdh (2.3)
0

r1e Pa—arMmochepHoe naBiaeHue Ha BeicoTe =0 (MOBEPXHOCTH 3eMJIH).

WNurterpupoBanue BoipaxkeHus (27.3) 3aTpyAHAETCS HEONPEAEIEHHOCTHIO 3aBUCUMO-
CTH TWIOTHOCTH p OT h (p ompenensiercs naBICHUEM, 3HAYCHHE KOTOPOTO SIBJISIETCS UCKO-
MbIM). B atmocdepe, Haripumep, H3MEHEHHE TII0THOCTH BO3/lyXa MO BBICOTE 3aBUCUT KPO-
Me JIaBJICHHs OT TemrepaTypsl. s onpenenenus Pn 0OBIYHO MOJIb3YIOTCS SMIUPUUECKU-
mu ypaBHenusmu P=f(h) wiu tepmonuHamuueckumu 3aBucumoctsMu. [Ipu paccMoTpenun
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BO3AYIIHOTO pexknma 31anuii (N<100M) MokHO TpeHeOpeys N3MEHEHHEM IIFIOTHOCTH BO3-
JyXa 10 BbICOTE, U TOTJa

Py = P, — pdh (24)
[Ipu 3TOM MOTpPENIHOCTh B ONPEACTCHUN PA3HOCTH JABICHHUM COCTaBUT OKOJIO 1%.
AGcComoTHOE M3MEHEHUE JaBieHus Ha | M BBICOTHI pJ MO CPaBHEHUIO C aTMOCHEpHBIM
JaBJICHUEM HUYTOKHO MaJI0. YUUTHIBAsA, YTO B JAJbHEHIIIEM MPEACTOUT OMPELIIATh elle
MEHBIIINE BEIUYHHBI AP, 11erecoo0pazHee Mob30BaThCs U30BITOUHBIM IaBJICHUEM p, OT-
CUUTHIBAEMBIM OT YCJIOBHOTO HYISI pr=H
BBenenue yclioBHOTO HyIs, pacloyIO)KEHHOTO B TOYKE CHUCTEMBI ¢ MUHHMAJIbHBIM
JIaBJICHUEM, SIBIISIETCS OCHOBHOM OCOOCHHOCTBIO pacCMaTPUBAEMOTO CIIOCO0a MOCTPOCHHUS
SMIOp JaBiieHus. J{Jsl TpaBUTAllMOHHOTO JIaBJICHUS dTa TOYKA HAXOJIUTCS CHAPYXKH B BEPX-
HEH 4acTu 3[aHus, a JUIsl BETPOBOrO — 3TO TOYKAa ¢ MUHUMAJIBHBIM a3pOJIMHAMUYECKUM
KoahpureHTOM.

1.2. Dniopsbl 1aBJIeHUs NPH 1eiiCTBUM HA 3JaHUE TOJIbKO TPABUTAIIMOHHBIX CHJI

AbspocTatrueckoe JIaBlieHue CHapyxu 37aHus (TuHuM 1 Ha pucyHok 2.1,a) ornpene-
JISI€TCSI PACCTOSTHUEM 10 BEPTUKAIM OT TOYKHU YCIOBHOTO HYJIA U IUIOTHOCTBIO HAPYKHOTO
BO3/IyXa Pu. JIIOpa a’3pOCTATUYECKOTO JABJICHHS CHAPYX U 3[aHUSI UMEET BHUJ MPSMO-
YTOJIBHOTO TPEYroJibHUKAa. BHYTpH MOMEIIEHUS NPU MOCTOSHHON TEMIEPATYPE MO BBICOTE
SMIOpa JABJICHUSI UMEET BUJ Tpamnenuu. BepxHee ocHOBaHME—ATO U30BITOYHOE OTHOCH-
TEJIbHO YCJIOBHOI'O HYJISI BHYTPEHHEE CTaTUUYECKOE JABJICHUE P,, 3aBHUCSIIEE OT PacroJio-
YKEHUSI U TIPOHUIIAEMOCTH OTBEPCTUH B HAPYXKHBIX OrpakJcHUsX. MI3MeHeHue Mo BBICOTE
U30BITOYHOTO a3POCTATUYECKOTO JIABJICHHS BHYTPH IMOMEIICHHUS TOKa3aHO JIMHUEH 2.

JUist pacuera BO3AYIIHOTO peKMMa 3AaHUsS (MOMEIIEHHS) MCIOJIB3YIOT Mepenabl
JABJICHUN Ha OIpeesIeHHOM ypoBHE. 1103TOMy MOKHO HECKOJIBKO YNPOCTUTH KOH(MHUTY-
pALMIO 3MIOP NABJICHUS, HE U3MEHSSI Pa3HOCTH JABJIEHUN. BbIUTEM U3 KaKIOU 3MIOPHI CTa-
TUYECKOTO JaBJCHUS Ha pUCyHKe 2.1, a TpeyrodpHUK TUIONIAIbI0, PABHOW TIJIOMIAAN TpPE-
YTOJIBHOM YacTH BHYTpeHHEU »miophl 3. OcTaBimecss 4yacTy (3allTpUXOBaHHBIE) — CHa-
PYXKH TPEYTrOJIbHUKK ¢ OCHOBaHHEeM HApPQ, a BHYTpH NpSIMOYTOJBHUK—HU SIBIISIFOTCS pac-
YETHBIMU SIIOPaMU U30BITOYHOTO JAABJICHUS MPU JEUCTBUU MOAbKO TPABUTAIIMOHHBIX CHJI.

Ha pucynke 2.1,6— noka3ansl (hOpMBI 31O, MOTYYCHHBIX APYTUMU U3BECTHBIMU
croco0amu.

B cnoco0e «HelTpaabHON 30HB) 3a HYJIb aBJICHUN MPUHUMAETCS AaBJIECHUE B I0-
MEILEHUH, TIOATOMY JITI0pa JaBiieHus: cHapyxu (puc. 1X.3,0) npeacrasiser coboii smopy
pPacueTHOM Pa3HOCTH AABJICHUM C JIBYX CTOPOH OrpaxXAeHUs APy s=Pu-Po.

[Tpodeccop I1. H. Kamenes npemioxmi B cirydae ACHUCTBUS TOJBKO TPaBUTAIUOH-
HBIX CHUJI OTCUMTHIBATh M30BITOYHOE JIABJIEHWE OT AABJICHHUS BO3JyXa CHapy»u. Dmropa
BHYTPEHHETO JIaBJICHUS 0 3TOMY CIOco0y (pUCYyHOK 2.1, ) SKBUBAJICHTHA DIIOPE Pa3HO-
CTU IaBIECHUN APx=Po-Px-
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@ — MOCTPOEHHBIE OTHOCUTEIBHO YCIOBHOI'O HYJIS; 6 — a3pOCTaTUUYECKOE U30BITOYHOE J1aBJICHUE CHA-
PYyKU;
2 — TO e, BHYTPH IMOMELICHUS; 3 — TPEyrojbHAas YacTh MIOPHI AABJICHHUS BHYTPH MOMEUICHUS; O —
MOCTPOCHHBIE 10 CIOCO0y «HEHTpaIbHOU 30HBD»; 8 — U30BITOYHOT0, TOCTPOEHHBIE 10 criocoly I1. H.
KameneBa; ¢ — pukTHBHOTO, TOCTPOCHHEIE 110 criocoOy B. B. Barypuna.

Pucynok 2.1. Dntopsl faBieHus pyU IEHCTBUY Ha 3JaHUE IPAaBUTALIMOHHBIX CHJI

PaccMaTtpuBaeMblii 371€Ch CIOCOO MOCTPOEHUS AMIOP JaBJIEHUI OJU30K K crocoOy,
npemsioxkeHHoMy npod. B. B. batypunbiM. OTinune cOCTOUT JIMIIB B BEIOOPE MECTOMO-
JIOKECHUS TOYKU YCIIOBHOTO HYJISI JaBJICHUS. DMIOpbl (pUCYHOK 2.1, T) IOCTPOSHBI OTHO-
CUTENBHO HYJIS, IPUHATOTO HAa YpOBHE MoBepxHocTU 3eMiu. [Ipodeccop B. B. barypun
Ha3BaJl TPaBUTALMOHHOE JIaBJIeHUE (PUKTUBHBIM, UMUTUPYIOLIKUM JlaBjieHHE BeTpa. BooO-
1€ YCJIOBHBIN HYJIb OTCYETA AABJICHUI B 3TOM cIocoOe He 3aKperuvieH, MpeajaraeTcs mpu-
HUMAaTh €0 Ha YPOBHE CEPEIUHBbI HUKHETO Mpoema. B cBsi3u ¢ 3TUM KOH(UTYypauus 3I0p
(UKTHUBHOTO JAaBJICHUSI HE UMEET CTaHIaPTHOU (POPMBI.

Onropsl AaBlieHUs Bo3ayxa (pucyHok 2.1,a) mocTpoeHsl sl Citydasi IOCTOSIHHOW IO
BBICOTE ITOMEIIECHMS TEMIIEpaTypbl Bo3ayxa. /s pacyera aspanuu, B 4aCTHOCTH a’palyu
IIPOMBIIUICHHBIX 3[JaHUI CO 3HAYUTEJIbHBIMH TEIIOBBIAEICHUSAMU, ITPU TOCTPOEHUU S0P
CJIelyEeT YUYUTHIBATh U3BMEHEHUE TEMIIEPATYPBI IO BBICOTE.

1.3. Jniopbl 1aBJIeHUA PH JeICTBHU HA 3[IaHUE TOJbKO BeTpa

[Ipu paBeHCTBE TemmepaTypbl B IOMEIICHUH U CHApPYXU U3MEHEHHE a’pocTarnye-
CKOI'O JIABJICHHSI IO BBICOTE C JIBYX CTOPOH OTPa)XACHHUS OAMHAKOBO W HE YUHUTBHIBAETCH.
HabGeratomuii Ha 371aHlE TOTOK BO3yXa CO3/1a€T U30BITOYHOE JABJIEHUE C €r0 HaBETPEH-
HOU CTOPOHBI M pa3pe’KEeHUE C 3aBETPEHHOM. 3HaUEHUs W30BITOUYHOTO JABJICHUS U pa3pe-
YKEHUS ONPEACIIAIOTCS TUHAMUYECKUM JaBICHUEM BETpa U a3pOJIMHAMUYECKUMU KO3 Pu-
IIMEHTAMHU: C HABETPEHHOW CTOPOHBI Kgsp >0, ¢ 3aBETpeHHON Kyop,<0. DTIOpPHI TaBICHUS
BETpa Ha HapyXHbI€ MOBEPXHOCTU 3AaHUS, MOCTPOCHHBIE OTHOCHUTENIbHO [ABJICHUS B
OKpY’KalollleM BO3yXe BAAJIM OT 3/1aHMs, TOKa3aHbl HA pucyHKe 2.2,a. Takoe mocTpoeHue
UCIIOJIb3yeTCs B criocobax, pazpadoranubix npodeccopamu I1. H. Kamenessim u B. B. ba-
TYpPUHBIM.
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a—roctpoenHsbie 1o criocobam 1. H. Kamenesa u B. B. batypuna; 6—T1mocTpoeHHBIE OTHOCHUTEIHHO
YCJIOBHOTO HYJISI; 6 — MOCTPOEHHBIE" TT0 CIIOCO0Y «HEHUTpaTbHOU 30HBD»

Pucynok 2.2. Dniopsl AaBieHus MpH JSHCTBUU HA 3/1aHUE BETpa

Ecnu npuHATH U30BITOYHOE JaBJICHUE HA 3aBETPEHHOM CTOPOHE PaBHBIM HYIIIO, TO
U30BITOYHOE (OTHOCUTENIFHO ATOTO HYJISA) JIaBJICHUE BETPA C HABETPEHHOI CTOPOHBI OYyJeT
pasHo. [1a:

2
Py =l ke )2 (25)
r1e Kappn M Kaops—CpeqHHE TIO TUIOMIAAN a’pOJHHAMHUUYECKHE KO3()(UIIMEHTH C. HaBeT-
PEHHOM U 3aBETPEHHOM CTOPOHBI 3/1aHUS;
Pu U 3y—IUIOTHOCTb HAPYKHOTO BO3IyXa U CKOPOCTh BETpA.

Ha 60koBbIX (hacagax n30BITOUHOE BETPOBOE JABJICHHUE ONMPEICISIETCS aHAJIOTMYHO
C YUETOM adponHAMU4ecKoro KodddurmenTa Kqp 6.

ONIOpeI AABJIEHUS, CO31aBAEMOT0 BETPOM CHAPYKHU Y BHYTPH 3[aHUs, [IOCTPOEHHBIE
OTHOCHUTENBHO HYJIS JaBJICHUM, IPUHATOIO HA 3aBETPEHHOM CTOPOHE, MOKAa3aHbl Ha pH-
CyHKe 2.2,0.

ITo criocoOy «HENTpaIbHOM 30HBI) AMIOpPA JABJICHUSI CTPOUTCS TaK e, KaK JJis CIIy-
qasi JCHUCTBHUS TOJBKO TPABUTAIMOHHBIX CUI (PUCYHOK 2.2, a). [laBieHHe B MOMEIIECHUN
MPUHUMAETCSl PaBHBIM HyN0. OHAKO JJIT TOTO, YTOOBI BBIAEPKATh JIABJICHUE CHAPYKH,
paBHOE U30BITOYHOMY JIaBJICHUIO, IPUXOJIUTCS YCIOBHO U3MEHATH KOHPUTYpaLIMIO 3/1aHUs
(cM. pucyHoK 2.2,8), iepemenias OTBEPCTHS BHU3 U BBEPX OT HEHTpaabHOM 30HBI. PaccTo-
SHUSL OT HEUTPaJILHON 30HBI JI0 YCJIOBHOTO MoJioxkeHus orBepctuit (hy u h;) mpu 3ToM sB-
JISIFOTCSL UICKOMBIMU BEJTMYMHAMM.

Omnpenenenre MU30BITOYHOTO BETPOBOTO JABICHUS OOBIYHO 3aTPYIHSAETCS OTCYT-
CTBUEM CBeJIeHUI 00 a’poaumHamMuyeckux kodpdunuentax. [ns 3panuil npoctoi KoHpU-
rypanuu, HallpuMep B BUE MApAIIIEIENUIIEIa, MOKHO IPUHUMATh CPEAHUE a3POAUHAMU-
yeckre KOAPPUIUEHTHI Kaop i U Kasp s paBHBIME coOTBeTCTBeHHO +0,8 1 —0,4. Torna

Py =060, (2.6)

Jlist pacyeTa MHQUIBTPALMKA TOYHOCTH 3TOM (GopMmysbl qoctarodyHa. [ns pacuera
a’palii HeOOXOAMMO pacroJiaraTh JaHHBIMU 00 a3pOAMHAMUYECKUX KO3 ULIUEeHTaxX AJis
BCEX adpalMOHHBIX OTBepCTHil Ki. VX 3HaUeHus1 MPUHUMAIOTCS 0 CIPABOYHOM JIUTEpaTy-
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pe WM ONPEIEIISIOTCS SKCIIEPUMEHTANIbHO. 3HaUeHUE N30BITOYHOTO BETPOBOTO JIABIICHUS
B IIPOM3BOJILHON TOYKE | ompeAenuTcs mo GopMyie
P9,
2
T1€ Kaspii B Kaspyum — adpoamHamMuyeckuil KO3(QQGHUINEHT COOTBETCTBEHHO B TOYKE | W
MUHUMAJIBHBIH JIJIS paCCMaTPHUBAEMOTO 3aHMS.
31ech I MPOCTOTHI PACCMOTPEH CITydai, KOorja BeJITUYHHA K; ITOCTOSTHHA 110 BBICO-
TE, OJIHAKO BCE BBIBOJBI MOTYT OBITh PACIPOCTPAHECHBI W HA CIydad HW3MCHSIOIIMXCS IO
dacanay adpoaruHaMHIECKUX KOI(PPHUITUEHTOB.

Py = ks = Farpre) 2.7)

1.4. BHIOpr AABJCHHUSA IMPU COBMECTHOM IleﬁCTBHH Ha 31aHME BETPa U rpaBUTAllMOH-
HBIX CHJI

CymMapHbIe STIOPHI JaBJICHHS MOJTydaeM, CKIIaIbIBasi AMIOPHI HAa puUcyHke 2.1,a u
2.2,0. CymmapHas smopa JaBiieHus (pUcyHok 2.3, a) ¢ HaBETPEHHOW CTOPOHBI 3/IaHUs
umeeT gopmy Tpaneuuu. BepxHee ocHoBaHue ee Pg HmxHee HApg+ps. C 3aBeTpeHHOMN
CTOPOHBI CYMMapHasi 3MI0pa JIaBJICHUS—TPEYroJIbHUK ¢ ocHOoBaHueM HAPQ. BuyTtpu mo-
MEIICHHUS U30BITOYHOE JJaBJICHHUE ITOCTOSIHHO TI0 BBICOTE U PaBHO p,. Benmmuuna p, onpeje-
JSIETCsI pEIICHUEeM ypaBHEHUs OaslaHca BO3/IyXa B MOMEIICHUH.

B ob6mem cinydae aiisi ompenesieHrs pacueTHOTrO M30BITOYHOTO JABJICHUSI CHAPYKH
3aHus, WMEIOIIEr0 N OTBEPCTHH, HEOOXOMMMBI CIEAYIONINE aHHBIC: TeMIepaTypa
HapY>XHOTO U BHYTPEHHETO BO3/lyXa, CKOPOCTh BETPA, PACCTOSIHHUS OT IICHTPA OTBEPCTHM
1o Bepxa 3manus hy, hy, ..., hi, ..., hn, asponuHamuueckue K03GPUIUEHTHI Y HAPYKHOH TI0-
BEPXHOCTH 3/1aHUS B MECTAX PACHOIOKEHHS OTBEPCTUH Kaspi, Kasp2s - - -5 Kaspiy «+s Kaspn.-

M30bITOYHOE TaBIICHUE CHAPYKH 3/IaHUS HA YPOBHE IICHTPA OTICIBHBIX OTBEPCTUIH

~ hape +(k P.5, (2.8)

aspi aap.,wuu) 2

Ha pucynke 2.53 6, 6, 2 mokazaHbl CyMMapHbIE SIIOPHI IaBJICHUSI, TOCTPOCHHBIE CO-
OTBETCTBEHHO 10 cn0c06aM IT. H. KaMeHeBa B B. barypuHa u «HEUTpaIbHOU 30HBD».

‘ »: = £ 1
):: ‘ i l \
/ ‘ 1
) \ | f
| |
I I

a — MOCTPOEHHbIE OTHOCUTEIBHO YCIIOBHOTO HYINsI; © — mocTpoeHHble 1o crnocoOy I1. H. Kamenesa;
6 — mocTpoeHHsble 1o crnocoly B. B, batypuHa; 2 — nmoctpoeHHbIe 10 cr1ocody <<HEUTpalbHOU 30HBI>>.

PI/ICYHOK 2.3 PacueTHEIe SMIOPLI AABJICHUA TIPU COBMCCTHOM JEeNCTBUHU Ha 3JaHHE TUHAMHYSCKUX U T'pa-
BUTAIIMOHHBIX CHJI
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Ilpaxkmuueckoe 3anamue No2

2.1 O0Gecne4eHHOCTh PACUETHBIX YCIOBHIMA
2.2 XapakTepHucTuKa KIMMaTa X0JI0JHOTO Iepro/ia rojia
2.3 3amuTHBIE CBOMCTBA HAPYKHBIX OTPaKICHUI

2.1 O0ecnie4eHHOCTH PACYETHBIX YCJIOBHI

3UMHUI U JETHUI NEPUOJbl OCOOCHHO HAMNPSKEHHbIE ISl paOOThl CUCTEM KOHIU-
IMOHUPOBAHMSI MUKPOKIIMMAaTa U HAPY>KHBIX OTrpakIarolmx KOHCTpykuuidi. Haubonee xo-
JIOJTHbIE 3UMHUE U KapKue JIETHUE JHU SIBIISIIOTCA ONPENEISIOIMIUMU MPU pacdyeTe Terio-
BOH M OXJIK/IAIOIIENH MOITHOCTH CUCTEM U 3aIIUTHBIX CBOWCTB OTPaXKICHUS.

B xononHoe BpeMs rojila Hapy>KHbIE OTPaKJIEHHUS 3alUIIAIOT MOMEIEHUS OT BO3-
NEUCTBUS HU3KUX TEMIIEpaTyp, BETpa M IMO3BOJSIOT C TOMOIIBI0O CHCTEMBI OTOTUICHHSI
MOJAICPKUBATh HEOOXOUMYIO TEILJIOBYI0 0OCTaHOBKY. Pelas 3ajady oTOIJICHUS 3aHUH,
CJIEAYyeT PacCUUThIBATh 00OTPEBAIOIINE YCTPOUCTBA U OTPAXKICHUS TaK, YTOObI OHU 00ec-
MeYMBaIN HEOOXOIUMBIE TEIJIOBBIC YCIIOBUS B TIOMEIICHUH B TEUCHHUE BCETO OTOIMUTEIIh-
Horo nepuojaa. Heobxoaumas temnepaTypHas 00CTaHOBKA B MOMEIICHUU JIOJKHA BBIIEP-
JKUBATHCSI TIPH HAJUYHMHM XOJOJHBIX WM HArpeThIX MOBEPXHOCTEH W HEPaBHOMEPHOCTH
TEMITepaTypbl W TOJBIKHOCTH BO31yXa B o0OBbeMe moMemieHus. HamOomplme pasHHIA
TEeMIIepaTyp U MOJBIXKHOCTh BO3/yXa B MOMEIICHUN HAOIOMAIOTCS B CaMbIN XOJIOJAHBIN
nepuoJi 3uMbl. Eciin Hapy»KHbIE OrpakJIeHHUsI U CUCTEMA OTOILJICHUS 00ecreyar pacyeTHbIC
napameTpbl MUKPOKIIMMATa B 3TOT NEPHUO/I, TO HEOOXOAUMBIE TEIJIOBBIE YCIOBUS P TIpa-
BUJILHOM PETYJIMPOBAHUU OYyT COOJIOJCHBI B TEUEHHE BCETO OTOMUTEIBHOTO MEPUO/IA.

PacueTHbie TemIOBBIE YCIOBHUS B MOMEIICHUH Ha3HAYAIOTCS B 3aBUCHUMOCTU OT €r0
(GYHKIMOHATBFHOTO HA3HAYCHUS U CAHUTAPHO-TUTHEHUYECKUX TpeboBanmid. J[ns Oob-
IIIMHCTBA JKWJIBIX U OOIICCTBEHHBIX 3/IaHUW ATH YCJIOBHS MPUOIM3UTEIHLHO OAWHAKOBEL. B
MIPOMBITIUICHHBIX MMPOW3BOCTBAX MOXHO BBIJICIUTH HECKOJIBKO TPYIIT MOMEIICHHUH, YCITO-
BUS B KOTOPBIX HA3HAYAIOTCS TAKKE MPUOTU3UTEITEHO OTHHAKOBBIMH.

OpmHako KpoMe CaHUTApPHO-TUTHCHHYECKUX M TEXHOJIOTHYECKUX TPeOOBaHMIA, OTpe-
JEISIONUX BHYTPEHHHUE TEIIJIOBBIC YCIIOBUS, KOTOPHIE TOJDKHBI OBITh BBIIEPIKAHBI B TE€UE-
HUE OTOMHUTEIIBHOTO TIEPHOJIa, BAXKHBIM BO BCEX CIydasX SBJISETCS BOMPOC O CTCIICHU
00€eCIIeYeHHOCTH 3aJJaHHBIX BHYTPECHHUX YCIIOBHM.

B takux 3qaHusX, Kak OOJBHUIIBI, POIUIBHBIC IOMA, IETCKUE SICITH, a TAKXKE B HEKO-
TOPBIX II€XaX C JKECTKUMHU TEXHOJOTHUYECKHUMH PEKUMaMU TPeOYyeTCs BBICOKAs CTEICHb
00€eCTeueHHOCTH 3a/IaHHBIX TEIUIOBBIX YCIOBUM. JTH YCIOBUS JOJIKHBI BBIIEPKUBATHCS B
HUX TPU JIOOBIX TOTOAHBIX YCIOBUSAX, KaKME MOTYT OBITh B pailOHE CTpouUTeNhCTBA. B
3MaHMSIX 001IeT0 Ha3HAYeHUs (OKHIIbIE JIoMa, OOIIEKUTHS, 3aTbl MY3€€B, KHUTOXPaHUIIHINA
U T. JI.) BOBMOXHbBI Pa30Bble KPATKOBPEMEHHbBIC OTKIIOHEHHUSI OT 3aJIaHHBIX (PACUETHBIX)
yCIIOBHMA. B 31aHUSAX BTOPOCTEIIEHHOTO HAa3HAYCHUS, IIEPUOIUICCKH (PYHKITHOHUPYIOIINX,
C KpaTKOBPEMEHHBIM IPeObIBAHUEM JIt0JIeH (TOPTOBBIC W BBICTABOYHBIC 3aJIbl, 3aJIbI OXKH-
JAHUS JUTSI TACCAKUPOB U JIP.) CTETICHh 00ECIICYCHHOCTH PACUCTHBIX BHYTPCHHHUX yCIIOBUN
MOXeT OBbITh ere 0osnee HU3Kkou. TakuM 0Opa3om, JJisi TOMEIIEHUH Pa3IuyHOTO Ha3Haue-
HUS JTOJDKHBI OBITh 3aJIaHBl HE TOJILKO PacYETHBIC BHYTPEHHHE YCIIOBUS, HO M MTOKa3aTe/n
CTENEHU UX 00ECIIEUeHHOCTH.
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YroObl BHINOTHUTH HEOOXOAMMBIE TpeOOBaHUS 00ECIEYECHHOCTH 3aJaHHBIX BHYT-
PEHHUX YCIIOBUN, HEOOXOAMMO MPABUIIBHO OMPEACIIUTH TEIIO3aIUTHBIE KAYeCTBA OIPaK-
JIEHUM, TEIJIOBYI0 MOIIHOCTh CUCTEMbl OTOIUJICHUS HAa OCHOBE pacyeTa, OTIPaBHBIM MO-
MEHTOM B KOTOPOM OYIyT pacyeTHbIe HapyKHbI€ YCIOBHsS. BbIOOp pacyeTHBIX mapamer-
POB HapY>KHOTO KJIMMaTa CBs3aH ¢ OOecleyeHUuEeM 3aJaHHbIX BHYTPEHHUX ycioBuid. Ta-
KM 00pa3oM, €CTh BO3MOKHOCTh TpeOOBaHHE OOECIEYEHHOCTH 3aJaHHBIX BHYTPEHHHX
YCIIOBUM Y4€CTh MPU BHIOOPE MapaMETPOB HAPY>KHOTO KIIMMATA.

Haubonee xonoHbpie TEpUOABI KaXKI0M 3UMbI IPUHUMAIOT 3 «CIIydai» MpHU BBIOO-
pe pacueTHBIX HAPYKHBIX MTAPaMETPOB, OTBEYAIOIINX OIMpPEIEICHHON CTereH! 00eceyeH-
HOCTU WX TOsBJIeHMs. B KauecTBe mokazaTenst 00€CTeYeHHOCTH 3aJaHHBIX BHYTPEHHUX
YCIOBUI MPUHUMAIOT MOKa3aTelb 00ECTIEYEHHOCTH PACUETHBIX MapaMEeTpOB HApPYKHOTO
kiuMata. O0ecIeYeHHOCTh- YCIOBUH ONCHUBAIOT KO3 duiimeHToM odecriedeHHOCTH Ko,
MOKa3bIBAIOIINM (B JIOJISIX €IUHUIIBI HIIM MPOIEHTAX) YHCIO CIIy4aeB N, MPH KOTOPBIX HE-
JIOITYCTUMO OTKJIOHEHHE OT PacUeTHBIX yCIOBUM. 3Hasi Kypn, MOKHO CKa3aTh, B CKOJBKUX
ciay4asix (B MpOIEHTaX WJIM JOJSX) HEBO3MOXHO OTKJIOHEHHE OT PACUYETHBIX YCJIOBHM.
[TpuHsATBIE K PACCMOTPEHMIO CIy4Yau CBSI3aHbI C ONPEIEICHHON MPOJOJIKUTEIEHOCTHIO BO
BPEMEHH, TaK KaK OHU XapaKTEPHU3YIOTCS MapaMeTpamMu CPOYHBIX HaOIIOACHUH, ocpei-
HEHHBIX 3a CYTKHM WM 33 NEPUOJ APYro MpooLKUTEIbHOCTH. [103TOMY ¢ MX MOMOUIBIO
MOKHO OIpeneanuTb Ko3(pPuimeHt odecrnedyeHHOCTH Kosn MO MPOJOJIKUTENBHOCTH BO3-
MOKHBIX OTKJIOHEHHH Az. ComnocTaBieHHE HAPY>KHBIX PACUETHBIX YCIOBHM, OMpe/esieH-
HBIX TIPU HEKOTOPOM 3HaueHUHU Koen, C TApaMETpaMH KJIMMaTa B HauOOJee CypOBBIH Iie-
PHUOJI TO3BOJSIET BBISICHUTH CTENEHb U MPOJOKATEIHHOCTh HaWOOJBIIEr0 Pa3oBOrO OT-
KJIOHCHHUS HAPYKHBIX YCIOBUN OT pPacueTHBIX.

OOGpabaThiBasi pe3yJbTaThl METEOPOJOTUUECCKUX HAOIIOJCHUN C YUYETOM 3aJlaHHOTO
ko3 urreHTa 00€CeYeHHOCTH, MOKHO MOJTYYUTh BCE JaHHBIE O BO3MOXKHBIX, BbI3bIBAEC-
MBIX BHEIIHHMH BO3JICUCTBUSAMHU OTKJIOHEHUSX YCIOBHUU B TOMEIICHHH OT PacUETHBIX
(4UCIO OTKJIOHEHUH, X OOILYI0 MPOJOJKUTEIBHOCTb, CTENEHb U MPOJOJIKUTEIBHOCTD
HanOoJIee HEBBITOTHOTO Pa30BOTO OTKIOHEHUS).

BnusiHMEe HapyKHOTO KJIMMara Ha TEIUIOBOM PEXUM OTPAXKACHUW U TMOMEIICHUN
KoMIuiekcHoe. OHO onpeAesnsieTcsi COBMECTHBIM JIEHCTBUEM HECKOJIBKUX METEOPOJIOTHYE-
CKUX MapaMeTpoB, KOTOPbIE pa3/iebHO HabmoatTcs MeTeoposioramu. Ilpu pacuere ne-
penaun Teria 4yepe3 OTPakJACHHS ACHCTBUE ATUX MapamMeTPOB HEOOXOIUMO YUYUTHIBATH
COBMECTHO: JUIsl 3WMbI OMNPEACISIIONIMMHU MMapaMeTpaMu KJIMMaTa, Hampumep, SBISIOTCS
TEeMIepaTypa Hapy»KHOTO BO3AyXa t, M CKOpOCTh BeTpa V,. B HEKOTOPHIX pacyeTax JOMOoI-
HUTEJIIBHO K HUM CIIEAYyEeT YYUTHIBATh OTHOCHUTENBHYIO BIXKHOCTh @y M DHTAIBIUIO |y
HapY>KHOTO BO3/lyXa, a TAK)Ke COTHEYHYIO paJHaIliio, HampaBiIeHNe BeTpa, ocaaku. Heko-
TOpBIE U3 ATHX MapaMeTPOB CBS3aHBI MEXKIY COOOM, 1 M3MEHEHUE OJAHOTO M3 HUX COIPO-
BOXKJIA€TCSl OTpeeNIEHHBIM H3MEHEeHUeM Apyroro. Hampumep, moxononanue s 00Jb-
IIMHCTBA PAallOHOB CTPaHbl ¢ KOHTUHEHTAILHBIM KJIMMAaTOM CBSI3aHO C TIOHMKEHHEM CKO-
pOCTH BETpa.

3amaua onpeneneHus pacueTHRIX HAPYKHBIX YCIOBUMA 3UMON B OCHOBHOM CBOJIMTCS
K ONpECNICHUIO PACYETHOIO COYETAHMs 3aBUCHUMBIX COOBITUI — HM3MEHEHMIO 1, U V,. C
y4eTOM 3aJIaHHOTO KO3 uireHTa 00eCcreYeHHOCTH.
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2.2 XapaKTepucTHKA KJIAMMATa X0J0HOr0 Mepuoia roaa

[Ipu BBIOOpE pacUETHHIX XapaKTEPUCTUK KIMMAaTa XOJIOJAHOTO MEPUO/ia ro/ia HYy>KHO
UCXOAUTH U3 CIAEAYIOLUIUX MPEANOCHIIOK.

[TapameTpsl HapyKHOTO KIMMAaTa JOJKHBI OBITH OOLIMMU JJI pacueTa BCEX COCTaB-
JSIFOIIMX TEIUIOBOTO PeKuMa (TEII03aIlUThl OTPAKIACHUM, OTEph TEIUIa U JIp.), TaK Kak
OHHM OTPaKalOT €IMHBIN Mpolecc oOMeHa TerioM B 3aaHuu. [lapameTpsl cienyer onpene-
JSTh C Y4ETOM KO3 PUIeHTa 00€CIeYeHHOCTH, UX JOJKHO OBITh JOCTATOYHO ISl pacye-
Ta HECTAllMOHAPHOW TEIUIONEpENaul 4epe3 OrpaKACHMs, XapaKTepHOW IJIsl pacdyeTHBIX
3UMHUX YCJIOBUM.

OCHOBHOH MOKa3aTeb XOJIOAHOTO MEPUOJIa rojla — U3MEHEHHE TeMIepaTyphl BO3-
nyxa t,. s psga kmuMaTHuecKuX pailoHOB ¢ yYETOM Pa3IUyYHBIX Kod(dduireHToB odec-
NIEYEHHOCTH TIOCTPOEHBI PaCYETHBIEC KPUBBIE U3MEHEHUSI TEMIIEPAaTypbl HAPYKHOTO BO3AY-
Xa B IEPUOJI PE3KOT0 MoXonoAaHus. [ pa3nuyHbIX paiiloHOB OHU UMENH XapaKTEPHYIO U
OJIM3KYI0 IO ouepTaHuio Gopmy (pUCYHOK 4.1): cpaBHUTEIBLHO MEJICHHOE PaBHOMEPHOE
MOHIDKEHUE TeMIIepaTyphl 10 Hadaja Mepruoja Pe3Koro MOXOJOJaHUs, 3aTeM PE3KOoe Io-
HIDKEHHUE TEMIEPATyphl C MOCIEAYIOLIUM HOBBIIICHUEM.

te.'C
| £
ﬂ ¥ iy
] ‘.;:::- H ﬁzh
"-liq..‘l‘-h
= -
b
=
3
. i

Pucynok 4.1 XapakrtepHasi KprBasi U3MEHEHUS TEMIIEPATYPbl HAPYKHOTO BO3AyXa 3UMOi
B IIEPUOJI PE3KOTO MOXOJIOAAHUS

[Ipu MeaIeHHOM TOHIKEHWH TEMIIEPaTyphl, KaK 3TO HAONIOAACTCs HAa HaYaabHOM
y4acTKe KPUBOH, paclpejieicHHe TeMIIepaTypbl B CEYECHUU OTPAXKICHUS B KaXIBIA MO-
MEHT BPEMEHU NPAKTUYECKH COOTBETCTBYET cTarmoHapHomy. [Ipu ObicTpoMm moxosonaa-
HUU TIPOLIECC TETJIoNepeaur Yepe3 OrpakKIeHUE CTAHOBUTCSI HECTAIMOHAPHBIM, U JIJISl €T0
pacyeTa HY)XHO UMETh TOJIHYI0 XapaKTEpUCTUKY U3MEHEHHUs TemIepaTryphl. B mepuon
PE3KOTO TMOXOJIOIaHUS PACUYECTHBIC KPUBBIE MJIs PA3JIUYHBIX TeorpadUyecKux paiiloHOB H
py pa3HbIX KodhduimenTax 00ecrnedyeHHOCTH MOTYT OBITh OMPEACIICHBI TPEMS TTapaMeT-
paMu: TeMIlepaTypoi Hadajia Teproja pe3KOTo MOXOIOAaHus ty,, aMITUTY 0N Ay, HW3Me-
HEHUS TEMIlepaTypel B OTOT Tepuox OT 1y, 70 MHHUMAIBHOH TeMIlepaTyphl
tasens: At =tuo—tusmz ¥ TIPOJIOJDKUTEIIBHOCTBIO TIEPHO/IA PE3KOTO TOXOonanust Az, (Bpems
TIOHIDKEHUS TEMIEPATYPhI OT lyo 10 timyum). ITH MoKazaTenu Ayt MOCKBBI IpH pa3HBIX Kog
npuBeIeHbI B Tabnuma 4. 1.
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PacueTHHE XaDAKTEePHCTHRH KIUMATA
Kosdpdmuuert obecne- .
vedrocTH K\ fog °C A!H, c Uy MJC
0,98 —26.,4 16,8 2,6
0,9 -21,5 14,8 3
0,7 —17,2 14,6 3.4
u,b —13,9 15,8 3.8

MDpumeuanne Azpn=3 cyT,

Tabnunma 4.1. XapakTepHCTHKH KJIMMATA B X0JIOHbII nepuoa rona B MockBe
MPHU pPa3HbIX KO3PPUUMEeHTAX 00eCIe4eHHOCTH

B ycnoBusix MockBbl Az,,; 1 Ay, IpaKTUUECKU HE 3aBUCAT OT KodpduimeHTa odec-
MIEYCHHOCTH W MOTYT OBITh MPUHSTHI TOCTOSTHHBIMH: Azp.n=3 cyT; A g =18° C.

Jlsig moJryyeHusl pacueTHhIX CKOPOCTEH BeTpa cienyer Oparh HanOoyiee HEBBITOJI-
HbI€ cOYeTaHus 1, u V,, TaK KaKk 3Ta 3aBUCUMOCTb OIpEAEIsieT HaubOJIbIINE CKOPOCTH, KO-
TOpbIC HAOJIIOJAINCH MPU PA3TMYHBIX TeMIlepaTypax. 3aBUCUMOCTb V,, = f(t,) s MockBbI
Ha BbICOTE H M OT 3eMJI1 UMEET BUJT

ty = 8,031+ 0,143t -+ 0,03 (H — 2).
(4.1)

B npenenax ropoaa, Kak Moka3bIlBalOT U3MEPEHUS, CKOPOCTh BETpa HayMHAas ¢ 2 M
OT MOBEPXHOCTHU 3E€MJIM BO3PACTAET C BBICOTOW NMPAKTUYECKH MO JINHEWHOMY 3aKOHyY. B 4a-
CTHOCTH, B MOCKBE Ha KaXIblii METP BBICOTHI CKOPOCTb YBEIUYHMBAETCS B CPEAHEM Ha
0,03 m/c. YnucnenHsie 3HaueHUs Vy B MOCKBE Ha BBICOTE 2 M OT 3€MJIH, ONIPEJICTICHHBIE TS
CpelHel TeMIiepaTypbl IEPHOJA PE3KOr0 MOXOJIO0JaHU U Pa3HbIX KO3PPUIMEHTOB olec-
NEYEHHOCTH, TPUBEACHBI B Ta0d. 4.1. DTH CKOPOCTH pacUETHBHIE.

B ri. CII npuHSATHI TpU 3HAYECHHS pACUETHON HAPYKHOU TeMIepaTyphl AJIsl KaxK10r0
reorpau4eckoro pailona: abCOMOTHBI MUHUMYM Uy \un, CPEIHSISI TEMIIEpaTypa Hanboliee
XOJIOJHBIX CYTOK 1y M CpelHss Temieparypa HauOoJjiee XOJIOAHON MATUAHEBKHU tys. [[Be
NOCJIEHUE TEMIIEPATyPbl ONPEIEIEHBI 10 BOCBMHU CYPOBBIM 3UMaM MOCIEAHUX MSTHAECS-
T JeT. Beibop pacdyeTHOM Temmeparypbl 3aBUCUT OT CTENEHU TEIJIOBOM MaCcCHBHOCTHU
orpaxkaeHus. B kauecTBe mokasaTensl TEMIOBOM MAaCCUBHOCTH OTPa)KACHUS NMPUHSATA Be-
mnurHa D, paccunTanHas 7S npaBWIbHBIX KojeOanuii ¢ nepuoaoM T = 24 4. PacuerHbie
TEeMIIepaTypbl HAPY>KHOTO BO3yXa MPUHUMAIOT B 3aBUCHUMOCTU OT D B COOTBETCTBUU C
JTaHHBIMHA TA0. 4.2.

TabOnuua 4.2 3HaueHust paC4eTHON TeMIIEpaTyphl Hapy>KHOTO BO3/IyXa

CTenedb TenAoROA MNoxazaTenn TeMnepaTypa HAPYKHOTO ROZLYXA,
MacCHBHOCTH OTRaXK- | Temnoedd MaccuB- C° NpHHEMAEMan 33 PACYETHYIO
ACHH uoeTH £

Qcofio nerkce < 1,5 A
Jlerxoe 1,5—4 ful

t .+
Cpennee 4-—7 LA

2

Maccusroe >7 fu s

Pacuetnyro ckopocts Berpa no CII nmpuHMMaKOT paBHOW MaKCHMMalbHOM CKOPOCTH
U3 CPETHUX CKOPOCTEN BeTpa 1o pyMOaM 3a SHBapb, MOBTOPSIEMOCTh KOTOPBIX COCTABIISIET
16% wu Gosee, C KOPPEKTUPOBKOM HA BBICOTY 3/IaHMUSI.
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OTormnenne B TeYEHHE BCEro XOJIOJHOTO MepHoa roja J0HKHO 0OecredynBaTh pac-
YETHBIE TEIJIOBBIE YCIOBUSA. [IpOJOIKUTENBHOCTh OTONMMUTENIBHOIO MEPUOAA 3aBUCUT OT
reorpauyeckoro paiioHa, B KOTOPOM PacIoJIOKEHO 37aHUE, U OT COOTHOILIEHUN COCTaB-
JISIOLIUX €ro TerioBoro Oananca. Havano u koHer paboThl CUCTEM OTOIJICHUS CBSI3aHbI C
nosiBjieHUueM Jedunmra (HeqocTaTka) TeIia B TEIJIOBOM OanaHce momelieHus. ['ooBbie
3aTpaThl TEIJIA HA OTOIUICHHUE 3aBUCAT OT MPOAOJDKUTEIBHOCTHU M,y U CPETHEN TEMIIEpaTy-
pol to, (Ompenensitorcs TpagyCoAHsIMU) OTOMUTENBHOIO MEpHojia, T. €. MepHojia, Korjaa
Hapy’KHas TEMIIEpaTypa YCTOMYMBO CTAHOBHUTCS HM)KE TEMIIEPATYPbI Hayajda U KOHLA OTO-
NUTEIBHOTO MEepUoaa.

[Ipo10KUTENBHOCTh EPUOAA, B TEYEHUE KOTOPOTO TEMIIEpaTypa HapyKHOTO BO3-
JyXa Jep>KUTCSI IPUMEPHO NOCTOSIHHOM, pa3Has. Hanbonee ycroiiunBa noroja ¢ reMiepa-
Typo# okoio 0° C. JIHel ¢ HU3KMMH TeMIeparypamu, OJIM3KHUMH K pacyeTHOU, CpaBHU-
TEJILHO MAaJIo.

3HAYUTENIbHOE BIIMSHUE HA TEIUIOBOM OanaHC MOMEIIEHMs], a CJIeI0BaTeNIbHO Ha pe-
XKHUM paOOThl CUCTEM OTOIUICHHs, OCOOEHHO B BECEHHUH INEPHOJl, OKAa3bIBAET COJHEYHAs
paauanus. [Ipu BeIOOpe cXeM U pexuma peryJnpoBaHUs OTOIUIEHUS €€ BIUSHUE HE00XO-
JUMO YUUTBIBaTh. DTO OCOOCHHO CYIIECTBEHHO JIs 3JaHU, PACIOJIOKEHHBIX B CPEIHUX U
IOKHBIX pailloHaX CTpaHbl, @ TAKXKE JJIsi CUCTEM OTOIUIEHUS ¢ MOo¢acaJHbIM PEryIupOBaHU-
eM. HapyxHsblil Bo3ayx B pe3ynbrare MHOWIBTPALMM 4Yepe3 IMPOeMbl M HETUIOTHOCTH
OTpakICHHUH IOIAaJaeT B 3JaHUE, IO3TOMY U3MEHEHHE €r0 SHTAJIbIIUU U BIAKHOCTU TAKKE
HEOOXOJIMMO MPUHUMATHh BO BHUMAHUE NPHU NPOEKTHPOBAHWU CHUCTEM OOECIEYECHHS 3a-
JAHHOTO TEIJIOBOTO peKMMa 3/1aHud. B To ke Bpems A1 MHOTUX 3[aHHI, OCOOEHHO KH-
JBIX U OOIIECTBEHHBIX, COCTABIIAIOIIME TEIJIOBOr0 OaaHca OKa3bIBAIOTCS OJIM3KHMH, I10-
TOMY B HOpMax Hayajgo M KOHEI OTOMHUTENIBHOrO Mepuoja Uil BCEX 3/1aHUW MPUHSTHI
OJIMHAKOBBIMH, COOTBETCTBYIOIIUMH ty.on = 8°C. 3HaueHus ton U 1, IS pa3HbIX Teorpa-
(UYeCcKUX MyHKTOB MPUBEACHBI B TAOJIMIIAX XapPAaKTEPUCTUK HAPY>KHOTO KJIMMaTa TJIaBbl
CII «CtpouTtenbHasi KIMMATOJIOTHUS ».

2.3 3anuTHBIE CBOWCTBA HAPYKHBIX OTPaKIeHU

OrpaxxaeHus 31aHUs TOJDKHBI 00J1a1aTh TPeOyeMbIMU TEIUIO3AIUTHBIMU CBOMCTBA-
MU U OBITh B OIPEJICICHHON Mepe BO3AyX0- U BJIaropOHUIIaEMbIMH.

Teruto3amMTHBIE CBOWCTBA HAPYKHBIX OTPAXKACHUN ONMPENCISAIOT IBYyMs IOKa3are-
JSIMU: COIIPOTUBIIEHUEM Terionepeaayue Ry u TemioycToiunBOCTbIO, KOTOPYIO OLICHUBAIOT
IO TEIUIOBOM MacCUBHOCTH orpaxiaeHus D. Bemmumna R ompenenser compoTuBiieHue
OTPaKICHHUs IIepefade TeIUla B CTALMOHAPHBIX YCIOBHUSX, a TEINIOYCTOMYUBOCTD XapaKTe-
pU3YET CONPOTUBIIAEMOCTh OIPAXKACHUS IIepeaadye U3MEHAIOINUXCS BO BPEMEHU [IEPUOIU-
YeCKHUX TEILUIOBBIX BO31CHCTBUM.

B 3uMHUX yCIOBHAX TEIUIO3AILUTHBIE CBOMCTBA OTPAXXIACHUM IMPUHATO XapaKTEpH-
30BaTh B OCHOBHOM BEJIMYMHON Ry, a B JIESTHUX — MX TEIJIOYCTOMYMBOCTHIO. ITO OOBsIC-
HSETCSA TE€M, YTO Ui 3UMBI XapaKTEpPHbl YCTONYUBBIE TEMIIEPATYPhl BHE 3aHUSA U IIOCTO-
SHHbIE BHYTPEHHHE TEMIIEpATYypbl, KOTOpbIe 00ECleunBaeT cucTreMa OTOIUIeHHs. JleTom
XapaKTepHbl MEPUOJAUYECKUE CYTOUYHBIE U3MEHEHUs TEMIIEpaTypbl U COJHEYHOW paaua-
1IN, BHYTPH 31aHUSA TEMIIEPATYpPa 4acCTO HE PETyIUPYETCH.
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Haubonee BayxHO ompenenieHrne pacueTHOTO COMPOTHURIICHUS Terutonepenayde Ry oc-
HOBHOM yacTu (TJ1a1) KOHCTPYKUMU OTPaXKIE€HHUs, C KOTOPOTro OOBIYHO W HAUMHAIOT Tel-
JOTEeXHUYECKUN pacueT orpaxiacHus. HeodxoaumbiM sBIsieTCsl yclloBUE, 4To0bl Ry ObLIO
paBHO WM OOJbIIE MHUHUMAJIBHO JOMYCTUMOIO MO CAHUTAPHO-TUTHEHHUYECKHM CO00-
paxkeHusaM (WM TpeOyeMOoro) COpoTUBIIEHU Temonepeaaye Ro.p:

RO > RO.Tp (42)

3710 ycioBue HE0OX0IMMOE, HO HE JIOCTATOYHOE, TaK KakK IMpH ornpezaeseHuu Ry cre-
JyeT yYUTBIBATh TEXHUKO-3KOHOMHUYECKHE TOKa3zaTtenu. Ecim SKOHOMUYECKH ONTHUMAab-
HOE€ COMPOTHBIICHUE TETIONEepeaayue

RO.OHT > RO.Tp (43)

TO PACUYCTHOC COIIPOTUBJICHUE CICAYET ONPCACIIATDH 110 YCJIOBHIO
RO ~ RO.OI‘[T (44)

B sToM ciiydae conpotuBienue Ry 0onbllie MUHUMAIBHO JTOMYCTUMOTO Ro ., 1 LIETIE-
CcO000pa3HO B SKOHOMUYECKOM OTHOIICHUHU.

[locne onpenenenust Ry rimagu orpakaeHus HEOOXOAUMO MPOBEPUTH TEIIO3AIUT-
HbIE CBOMCTBA 3JIEMEHTOB KOHCTPYKIIMHU (CTHIKOB, YIJIOB, TEIUIONPOBOJHBIX BKJIIOUCHUN).
HeoOxonuMbIM M 1OCTaTOYHBIM YCIOBHEM 3TOTO pacuera SBISIETCS OTCYTCTBUE BbIIAJe-
HUSl KOHJIEHCATa Ha MOBEPXHOCTU KOHCTPYKIMU. [l pacuera TEmaonoTeph U TEIUIOBBIX
YCJIOBUM B MOMEIIEHUH YaCTO HY>KHO KpoMme Ro paccuuTarh W MPUBEICHHOE COMPOTHUBIIE-
HUE Tertonepenaye orpaxacHust Ro . Qs 3manuii, pacmoaoKeHHbIX B I0KHBIX paliOHaX,
JOTIOJIHUTEIBHO POBEPSIOT TEMIOYCTONYMBOCTh OTPakJICHUM B PACUETHBIX JIETHUX YCJIO-
BUsX. HemocTtarouHyro TEmIOyCTOMYMBOCTh OrPaXXACHUS JIsI 3UMHEr0 MepHojia Tojia
KOMIICHCUPYIOT YBEJTUUEHHUEM €0 COIPOTUBIICHUS TeIIonepeaaye npu pacuete Ro qrp.

Tenno3alMTHBIE CBOMCTBA 3allOJIHEHUSI OKOHHBIX W JBEPHBIX MPOEMOB pErjaMeH-
TUPYIOT TOJBKO CONMPOTHBJICHUEM TEIUIONEpeaye 3TUX KOHCTPYKIHMI, KOTOPOE AOJKHO
OBITh HE HUXKE Tpedyemoro, yctaHoBieHHOro B CII.

JlomycTUMY10 BO3AYXONPOHUIIAEMOCTh OKOH, ABEPEH, CTHIKOB KOHCTPYKIIMMA, CTEH U
MEPEKPHITUNA 37aHUS ONPEISTIIOT HOPMUPYEMBIMU 3HAYCHUSIMU COMPOTHBIICHUS BO3IY-
XOIMPOHUIIAHUIO Ry 1p, pacXoa BO3IyXa, JOMOJHUTENbHBIX 3aTpaT TeIUla, MOHUKEHUS TEM-
nepaTypbl KOHCTPYKIIUU TTPU UHDUIBTpALIUY.

BiarozammTHbie CBOMCTBA OTpaKJIEHUsI BKIIIOYAIOT B ceOsl TakKe CBOWCTBA KOH-
CTPYKIIMH 3aIMIIATh MaTepuajbl OT MepeyBIKHEHUS aTMOCHEPHOM BIaroi U BOJISHBIMU
napamu B pe3yJsibTare ux 1uddy3un u3 moMenieHusl.

[Ipoueccol nepenaun Teria, GUIBTPAIIMU BO3AyXa U MEPEHOCa BJIard B3aUMOCBsI3a-
HbI, TIOATOMY OIPEJIETICHUE TEIJIO0-, BO3/IyX0- M BIAro3alldTHBIX CBOWCTB B OTPaXICHUU
SIBJIIETCSI OOIIMM PacyeTOM 3aITUTHBIX CBOMCTB HAPYKHBIX OTPAKICHUMN 3aHUS.
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Ilpakmuueckoe 3anamue No3

3.1 [Nomaua Teruia B mOMEIIEHUE U JIOKAJTM3AITUS JCHCTBUS HCTOYHUKOB X0JIOa

3.2 JleTHHe XapaKTEPUCTUKU KIIMMATA

3.3 IlocTymiieHue Termia yepe3 HapyKHbIE OTPAXKICHUS U TEIUIOBOM PEeXUM IOoMe-
HICHUS

3.1 ITogava Tenia B mnoMenieHue M JIOKAJIN3aIUs AeliCTBUSA NCTOYHUKOB X0J101a

KoMpopTHOCTH TEMI0BOH OOCTAaHOBKH B MOMEIICHUH 3aBUCUT HE TOJIBKO OT KOJIH-
4eCcTBa MOCTYIMAOIIEro TEIla, HO W OT crmoco0a W MecTa YCTaHOBKH HAarpeBaTEIbHOTO
npubopa B MOMEIICHWH W €ro KOHCTPYKIuu. HarpeBarenbHble MPUOOPHI, KOMIECHCUPYS
TEIJIOMIOTEPH, OJTHOBPEMEHHO BBITIOJHSIOT POJIb JIOKAIM3ATOPOB HMCTOYHHKOB XOJIOAA B
nomenieHnr. Harperass moBepXHOCTh MpUOOpa M CTPYS TEIJIOBOTO BO3MyXa HaJ HUM TIpe-
TYTPEXIAI0T PATUAIIMOHHOE MEPEOXIAKACHIE U TIOMaJaHNe XOJIOJAHBIX TOKOB BO3/yXa B
00CITy’KUBAEMYIO 30HY ITOMEIIICHHUS.

YcaoBus, Ipu KOTOPBIX BCE HAPYKHBIC OTPAXKICHUS pPaBHOMEPHO 000TPEeBANCH OBl
Y TIOBEPXHOCTH TIOMEIIICHUH HE OXJIAXTAINCh, TPYIHOOCYIIIECTBUMBI. XOPOIINE TEIJIOBBIC
YCIJIOBUSI B IOMEIICHUH CO3/Ial0TCsI, KOT/Ia TPUOOPHI OTOIJICHUS PIICIIOJIONKEHBI TI0JT OKHA-
MU M BJIOJb HApY>KHOU cTeHbl. OOCIyXKrBaeMasi 30Ha TTOMEIIEHUsI, 0COOEHHO Y ToJja, KO-
TOpasi MOJIBEPKEHA MEPEOXTAKICHUI0 HUCTAIAIOIIMMKI TTOTOKaMHU XOJIOJTHOTO BO3/lyXa, B
ATOM clTy4yae 3alllUIaeTCs B TEIJIOBOM OTHOIICHUH Hanbosee 3 PpeKTUBHO.

Jlokanuzayusa HuUCRadarOWUX X07100HbIX NOMOKO08 8030YXa

Oxkoyio HarpeBarTeIbHOrO NMpPUOOpa TEIUIBIM MOTOK BO3[yXa IMOJHHUMAETCS BBEPX
HABCTPEUYy XOJOJAHOMY HUCIIAJAOIIEMY IIOTOKY BJOJb OKHA WUJIM XOJIOAHOW IIOBEPXHOCTU
cteHbl. Ha HekoToOpoil BbicOTEe HaJ MPUOOPOM CTPYU BO3/AyXa CMEIIMBAIOTCS U MPOJOJI-
YKAIOT IBMIKEHUE OT ITIOBEPXHOCTH B IIOMEILECHHUE.

s pacuera JIOKQIM3alMM HUCIANAKOLIMX I[TOTOKOB BO3/JYyXa HYXKHO OIPEIEIUTH
HayaJlbHbIE TAPAMETPhI CTPYH, BO3HUKAIOLIEH HaJ OTOMUTEIbHBIM TPUOOPOM.

3au4uma nomeuienusn om paduauuormozo nepeoxzzam@euu;l

KomdopTHOCTH TEII0BOM 0OCTAaHOBKU B MOMEIIEHUU B OOJBINON Mepe 3aBUCHUT OT
TEMIIEPATypPbl IOBEPXHOCTEN U HAPYKHBIX OTPAKICHUU.

JlommycTuMyto TemnepaTypy OKHa MOKHO OIpPEACNIUTh, UCIIOJIb3Yys TpeOOBaHHE BTO-
poro ycioBus KOM(MOPTHOCTH, KOTOPOE OMpPEAeAeT TEeII00TAayy U3ITydyeHueM (" ¢ 1o-
BEPXHOCTU TeJla YEJIOBEKa, HaXOMASIIErocss B 00JIaCTH XOJOJHON MOBEPXHOCTH, YTO JIA€T
BO3MOYKHOCTh CBSI3aTh T€OMETPUUECKHE pa3Mepbl U TEMIIEpaTypy IMOBEPXHOCTU OKHA.
3Has MUHUMAJIbHO JONMYCTUMYIO TEMIIEpaTypy MOBEPXHOCTH OCTEKJIEHHS, MOXHO Mpa-
BUJILHO BBIOpaTh HEOOXOIUMOE COMPOTUBIIEHUE OKOHHOTO MPOEMa.

VYpaBHeHue OanaHca JIy4HCTOrO TeriooOMeHa (," Ha MOBEPXHOCTH 4YeJIOBEKa, CTO-
SAIIEr0 OKOJIO OKHA, M HArpeBaTeIbHOTO MprUOopa 1moj; HUM (PUCYHOK 4.2) MOXKET OBITh CO-
CTaBJICHO I10 aHAJIOTUH ¢ ypaBHeHueM (1.23).
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Pucynok 4.2. JIyaucTblil TeNI000MeH 371€MEHTapHOU IIJIOLIaIM HA TTOBEPXHOCTH I'OJIOBBI YEJIOBEKA,
CTOSIILIEr0 y OKHa, 10/l KOTOPBIM PAcIOJI0kKEH HarpeBaTelbHbIi mprudop

Hckomas Temnieparypa MOBEpXHOCTH OKHA B PE3YJIbTATE OKA3bIBAETCS PABHOM

Tu 1
“— 17 | —;

14— —
vox 4,52 Pa,0x

(4.5)
351eCh Tox 3aBUCUT OT KOd(PuIreHTa 00Jy4EeHHOCTH OT YeJOBEKa B CTOPOHY OKHa
(Pu.ox ¥ BEJTUYUHBI (4.

JlommyctuMmas BenuuuHa (" MpU pacCTOSHUU OT YelloBeKa J0 OkHa 1 M (Ha rpaHuIle
00CITy’KMBAEeMOH 30HBI TIOMELIECHUS) MOKET OBITH IPUHATA paBHOM 93 Br/M? [80 kxan/
/(M%.4)],a Tox —10 (4.5):

TOH}'TE?CH= 14 — 4,4/, (4.6)

DTO ypaBHEHHE, ONpPEACISIIONIee TOMYCTUMYIO TeMITepaTypy BHYTpPEHHEH MOBEpX-
HOCTH OKHA, SBJSICTCS OJTHUM W3 COCTaBIIIOIIMX BTOPOTO YCioBHS KoMdopTHOCTH. Bo
MHOTHX CIIy9asX MOXXET OKa3aThCs IIeJIeCO00pa3HBIM Pa3BUTh MOBEPXHOCTh WM YBEIH-
YUTh TEMIEPATYPY MOJAOKOHHOTO Ipubopa mnpu cinaboil Temio3almuTe Wik 00JbIION Mmio-
[IaJ1 IOBEPXHOCTU OKHA. YPaBHEHUE I To ™" C YUETOM HarpeBaTeNIbHOTO MpuOopa 1o
cXeMe PUCYHOK 4.2 UMeeT BU/I

4,4
— (1, 2Tty — 22,6) IR

Pa.ox Pa ok (4.7)
[IpuBeneHHBIMU BHINIC JaHHBIMA MOJKHO TTOJIB30BATHCS VIS pacdyeTa HarpeBaTellb-
HOTO MPUOOpa KaK W3 yCIOBHS JOKAIH3AIIMN HUCIIAIAIOIINX XOJOIHBIX MTOTOKOB BO3yXa,
TaK W W3 YCJIOBHs YMCHBIIICHUS M3JIYYCHHUS HAa XOJIOAHYIO MOBEPXHOCTh. B COBpEeMEHHBIX
3MaHUSIX APXUTEKTOPHI YaCTO CTPEMATCS OOJETYUTh KOHCTPYKIIMIO OKHA U MAaKCHMAaJbHO
pPa3BUTh €r0 IUIONIA/Ib, YTO MPOTHBOPEUUT TPEOOBAHUSAM COKPAIIEHUS TEIUJIONOTEPh H
nojasiep>kaHusi KOM(MOPTHOCTU TETJIOBOW OOCTAHOBKHM B OOCTY>KMBAaeMOW 30HE TOMeEIIIe-
Hus. OTHaKO B HEKOTOPBIX CIIy4asX TaKUe TCHJICHIIMU apXUTEKTOPOB ICTETHUECKH OTPaB-
JIaHBI, IOATOMY 3a/1a4a WHKEHEPOB MO OTOIJICHUIO W BEHTWJISIIIUK COCTOUT B 00€CTIeueHNN
U 3 9TUX CITydasiX He0OX0aMMOM KOM(POPTHOCTH TETIOBOM 0OCTaHOBKH B TIOMEIIICHUHU.
YacTHbIe BOIPOCHI MPOSKTUPOBAHUS TETUIOBOTO PEKUMA 3aHHS PUMEHUTEIHLHO K
3UMHHUM YCIIOBUSM MOAPOOHO paccMOTpeHbI B CipaBOYHUKE MPOCKTHPOBIIHKA.

Toy — 14 —



18

3.2 JleTHHe XapaKTepPUCTUKH KIUMATA

Terublit nepuos roja 6osee 6JaronpUsATHBIN MO0 KOM(POPTHOCTH TEIIOBBIX YCIOBHMA
JUIsL 4elioBeKa, 4eM XoJoAHbId. OIHaKo 37aHUsl, OCOOCHHO PAaCIOJIOKEHHBIE B FOJKHBIX
paiioHax, B KapKue JIETHUE MECALbI MOJIBEPratoTCsl 3HAYUTEIbHOMY IeperpeBy. B pe3yinb-
TaTe CO3JIAl0TCS PE3KO JUCKOM(OPTHBIEC TEIUIOBBIE YCIOBUS B 3aKPHITHIX MIOMEIIECHUSX U B
CBSI3U C 3TUM OOJIbIIAs MEPEHAIPSKEHHOCTh CUCTEMbI TEPMOPETYIISIMU OPTaHU3Ma Yeso-
Beka. B 3TOT mepuoj roga orpaxkaeHusi ¢ BHEIIHEH CTOPOHBI MHTEHCHUBHO OO0Iy4aroTcs
COJIHIIEM U OMBIBAIOTCSI HATPETHIM HAPY>KHBIM BO3yXOM, OHU JIOJKHBI 3alIUTUTH TTOME-
HIeHUs OT OOJBIINX MOCTYIJICHUN TEIJia U CHIIBHOTO MeperpeBa B JHEBHbIC Yackl. B met-
HUW MIEPUO]T ONPEACISIONIYIO POJIb B PEXKUME 3IAHUN UTPAIOT TEIUIONOCTYIUICHUS OT COJI-
HeyHOM panuanuu. CyTouHas €€ MEePUOJUYHOCTh SIBJISIETCS MPUYMHON TUMUYHOTO ISt
JIETHETO peKUMa HECTAIIMOHAPHOTO XapaKTepa BCEX MPOIECCOB TEMIO0O0OMEHA.

B TO xe Bpems TEmIOBOM PEKHUM IMOMEIICHUN JTOJKEH OTBEYATh OMNPEACICHHBIM
TpeOOBAHUSIM, JIJISl YIOBIETBOPEHUS KOTOPBIX MCIOJIB3YIOT CPEJICTBA TEILJIO- U COJIHIIE3a-
UIUTHI 3/1aHUI B BUJE TEIUIOYCTOWYMBBIX, OPOIIAEMBIX BOJOW M BEHTHJIMPYEMBIX OTPaAXK-
JIEHU, 3aTEHSIOINX YCTPOMCTB COJHIE3AIIUTHBIX CTEeKOI U Jip. [loMeneHus: oxaaxaaroT
HApY>KHBIM BO3JYyXOM, HCIOJIb3ys HOYHOE MPOBETPUBAHHE M OOIICEOOMEHHYIO CHUCTEMY
BEHTWISIMU. B mydilem ciydae TEIUIOBOM PEKHUM B MOMEUIEHUSAX PETYIHPYIOT C IMIOMO-
IIbI0 CUCTEM KOHAWIMOHUPOBAHUS BO3AYyXa, MAHEIbHO-TYYHCTOM OXJIAXKIEHUS U T. .
Crnenyer CTpeMHUTHCS MAKCUMAJILHO MCIOIB30BaTh I OOPHOBI C MEPErpeBOM 3/1aHUS pa-
IUOHAIBHBIE KOHCTPYKTUBHO-TUIAHUPOBOYHBIEC PEIICHUS U OPTaHU30BAHHOE MPOBETPUBA-
HUE, YTO MAJIO OTpakaeTcsi Ha oO1iei ctoumMocTH 3aaHus. [I[pumMeHeHrne cucteM KOHIUIIM-
OHUPOBAHUS BO3/yXa IIE€JIECOO0OPA3HO B 3IaHUSX MOBBIIIEHHON KOM(POPTHOCTH, HO B JIIO-
OOM clly4ae OHO JIOJKHO ObITh 000CHOBAHO Pacue€TOM TEIIOBOTO PEKKMMA MOMEIICHUH.

[Ipy npoeKTUpPOBaHUM 31aHUN U YCTPOMCTB PETYIMPOBAHUS MUKPOKIMMATA MPE-
BAPUTEJILHO BBISBIISIOT BO3MOKHBIN TEIJIOBON PEXUM MPU pa3TMIHBIX MEpaxX ero ooecre-
YEHUs U BBIOMPAIOT YKOHOMHYECKH I1eJIeCO00pa3HbI BapUaHT peIIeHUs, 00eCIeunBaro-
AN 3aJaHHBIE YCIIOBUSI.

[TocnenoBaTenbHOCTh pELIEHUS IOCTABICHHOW 3aJau» TakKoBa. Y CTAHABIMBAKOT
pacyeTHbIC (IOMyCTUMbIC WIIM ONITUMAaNIbHBIC) BHYTPEHHNE TEIUIOBBIE YCIOBUS U KO3 hu-
IIUEHT UX oOecrneueHHOCTH. C y4eTOM IMOCIEIHETO BHIOMPAIOT pacueTHBIE XapaKTePUCTUKH
HApY»XHOr0 BO3AyXa. PacCUMTHIBAIOT €CTECTBEHHBIA TEIMJIOBOM PEKHUM IMOMEUIEHUN IIPU
Pa3IMYHBIX KOHCTPYKTUBHO-TIJIAHUPOBOYHBIX MEPAX TEIUIOBOM 3alUThI U TPOBETPUBAHMUSL.
YcTaHaBNIMBAIOT YJIOBJIETBOPUTEIIBHOCTh MOJYYEHHOTO pe3yibTara sl MOJICpPKaHUS
paCUETHBIX BHYTPEHHUX YCIOBUM WM HEOOXOJIUMOCTh B YCTPONUCTBE CUCTEMbI KOHIUIIU-
OHUpPOBaHUA BO3AyXa. OnpeAensitoT paCueTHbIN PEKUM CUCTEM KOHIWIIMOHUPOBAHUS, KO-
TOPBIA 00ECIIEUNUT ONTUMAJIBLHBIC YCIIOBUS B TOMEIICHUU.

Kapxuii nepuon roaa onpeAesnsieTcss MPeXke BCEro MHTEHCUBHOCTHIO COJIHEYHOM
paauanyy U TEMIEpaTypol Hapy>KHOTO Bo3ayxa. [Ipu pacuere cucteM KOHIUIIMOHUPOBA-
HUS HEOOXOJAMMO, KPOME TOTO, UMETh MOJIHYIO XapaKTEPUCTUKY TETUIOBIAKHOCTHOTO CO-
CTOSIHUSI HAPYKHOT'O BO31yXa.

JleTHME HapyKHbBIE YCJIOBHS JIOJDKHBI OBITH OMpENeNIeHbI MPU HanOOoJiee HEBHITO/I-
HOM COYETAaHUM XAPAKTEPUCTUK KIMMAaTa, BHIOPAHHBIX C Pa3IMYHON 00€CIeueHHOCTHIO
JUTsl pacCYeTHOTO HamOoJIee KapKoro meproja. 3a pacyeTHBIN JICTHUN TIEPHO]] MPUHUMAIOT
HanOoJIee KapKue JICTHUE CYTKHU.
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B cootBerctBum ¢ rnaBoit CII «OtomieHue, BEHTWISIUSA U KOHAUIMOHUPOBAHUE
BO3/lyXa», pacUe€THbIE BHYTPEHHHUE YCIOBHUS B MOMEIIEHUU JTOJKHBI 00€CIeYnuBaThCs CH-
CTEMAaMHU BEHTWISIUU U KOHAULIMOHUPOBAHHUS BO3/lyXa B MPEAEIax pPACUETHBIX MapaMeT-
poOB Kateropuii knumara A u b.

3.3 IlocTyniienue Tenja yepe3 HAPYKHbIE OTPaKAeHUs U TEMJIOBOH peskuM
MoMelleHH s

[lepenauy Temia yepe3 CTEHbI M MOKPBITUS (MACCHBHBIC, HEMPO3PAYHbIE Orpakiie-
HUSI 0003HAYAIOTCS UHJIEKCOM 1) pacCUMTHIBAIOT KaK TapMOHUYECKH U3MEHSIIOIIUNACS TETl-
JIOBOM MPOLIECC, XapAKTEPU3YEMBI TPEMs ITApaMETPAMU: CPEIHECYTOUYHBIMU 3HAYECHUSMHU
(uapexc 0), HarpUMeEp TEIJIOBOTO MOTOKA, aMIUIUTYA0M KoieOaHUsT ¥ BPEMEHEM HaCTYTI-
JIEHUSI MaKCUMyMa.

OcHOBHasi 4acTh BCEX TEIUIOMOCTYIUICHUM 3aBUCUT OT KOJIMYECTBA MPSMOM S u
paccessHHOM D conHeuHOM pajguanvy, MocTynaromei Ha MOBEPXHOCTH PA3IMYHON OpUEH-
tanuu. OO0mIKe TeIIONOCTYIUICHHUS (TeIIONOTEepH) B MTOMEIICHUE B TEIUIBIN TIEPUO] Toja
CKJIa/IBIBAIOTCA U3 MOCTYIUICHHUS TeIUIa Yepe3 orpaxaeHus Qorp, TEMIIA, OOBIYHO ACCUMUIIN-
PYEMOTro C BO3JYyXOM CHUCTEM BEHTWJISIIUU U KOHIAUITMOHUPOBAHUSA BO3YyXa Qpenr, U3 TEX-
HOJIOTUYIECKUX U OBITOBBIX TETUTOBBIACICHUN Qrexy.

CpenHue 3a CyTKM XapaKTEPUCTUKH TEMIOBOTO PEXUMA MOMEIIEHUS ONPEAEIISIOTCS
YCJIOBUSIMHM CTallMOHApHOW Teronepeaaun. CpelHUI 3a CYyTKM TEIJIOBOW OajaHC Mmome-
IICHUS MOKET OBITh MPECTABIICH B BUJIEC AIreOpandecKoi CyMMBbI CpeHUX 3a CYyTKU (MH-
nexc 0) cocTaBIsSIONINX:

Temmeparypa Bo31yxa ITOMELIECHHS], B TOM YUCJE U CPEAHSAA 3a CyTKH, OTIIMYAECTCS
OT CpeJHEl TeMIeparyphl MOBEPXHOCTEH Ha TOT IMepernaj], KOTOPhIM oOecreunBaeT nepe-
a4y CyMMapHOTO KOJIMYECTBA KOHBEKTUBHOTO Teria Qyx, OT MOBEPXHOCTEW K BO3AYXY H
OT BO3yXa K ITOBEPXHOCTSIM.

EctecTBeHHBIN TEIIOBOM PEXUM, KOTOPBIM YCTAHOBUTCA B IIOMEIIECHUU MPU pac-
YETHBIX IapaMeTpax HApYKHOTO BO3[yXa C YYETOM MPOBETPUBAHUS U KOHCTPYKTHBHO-
IJIAHUPOBOYHBIX MEP 3aLUTHI IOMEMIEHUS OT Ieperpesa. M3BeCTHBI TEIUIO3aIUTHBIE Ka-
YECTBA OTPAXACHUI, OpUEHTALIUS 3[aHusl, COJIHLE3AIIUTHbIE YCTPOMUCTBA, OBITOBBIE U TEX-
HOJIOTMUECKHUE TEIJIOBBIIENEHUS, MPOU3BOUTEIBLHOCTh U PEKUM pabOThl 001IE0OMEHHOM
BeHTWISILMU. CIIeIyeT ONpPENeINTh €CTECTBEHHBIN TETUIOBOW PEXUM IOMEIICHUS TP 3a-
JTAHHBIX YCJIOBUSIX, B TOM YHCJI€ BEHTUJISILIUM, WA BBISICHUTH HEOOXOIUMBINH BO31yX000-
MEH JJIsl TOAAEP>KaHUS pACYETHBIX JOMYCTUMBIX YCIOBUM MUKPOKIMMATA.

Takum oOpa3zoM, U3MEHEHUSI BO BPEMEHH BCEX TEIJIOBBIX BO3JIEUCTBUI Ha MOMeNIe-
HUE MOTYT OBITh MPEACTABJICHbI B BHUJIC MPABWIbHBIX TAPMOHHMK WJIU MPEPHIBUCTHIX IO-
CTyIUICHUH. llepeMeHHbI €CTECTBEHHBIM TEIUIOBOW PEXUM IMOMENICHUSI JOCTATOYHO Xa-
PaKTEpU30BaATh CPEAHUM 3HAUECHUEM U U3MEHEHUEM TEMIIEPATYPbI IOMEIEHUS.

Ecnu KOHCTpYKTHMBHO-TUTAHUPOBOYHOE PEIICHUE U BEHTUJIMPOBAHUE HE OOecreun-
BalOT YCJIOBHS B TOMEIIEHWHU, OTBEYAIOIINE 3aJaHHBIM TPEeOOBaHUAM, TO HEOOXOIMMO
IIPUMEHUTh CHUCTEMY KOHAMUIMOHUPOBAHHS BO31ayXxa. PacCMOTpeHHBIM MeETOJ aHainu3a
€CTECTBEHHOTO TEIJIOBOTO peXHMa MOMEIICHHS B CBSI3U C 3TUM MOYKHO Ha3BaTh CHOCOOOM
onpeoenenus yCiosuil, npu KOmopuvlx He0OX00UM nepexoo om 0oOueo0OMeHHOU 8eHMUNAYUU
K cucmeme pezyiupyemo2o KOHOUYUOHUPOBAHUSL MUKDOKIUMAMA.
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Ilpakmuueckoe 3anamue No4

4.1 CucreMa OTOIICHUSA

4.2 Knaccudukaims CUCTeM OTOIUICHUS
4.3 TennoHOCUTENN B CUCTEMAX OTOIIJICHUS
4.4 OcHOBHBIE BUbI CHCTEM OTOILJICHUS

4.1 CucremMa OTOILICHUSA

B 3aBucumoctu ot npeobiagaroniero crnocoda Teronepeaayd OTOIIeHUE TToMelle-
HUN MOKET OBITb KOHBEKTUBHBIM WJIU JIYYHCTBIM.

K xonBeKTNBNOMY OTHOCAT OTOIUIEHUE, IPU KOTOPOM TEMIIEPATypa BHYTPEHHETO
BO3/lyXa te moasep:kuBaeTcs Ha OoJiee BHICOKOM YPOBHE, YEM pauallMOHHAas TEMIIEpaTypa
nomenieHus tR (tg>tr), MOHMMAS IO/ pauaAIlMOHHON YCPETHECHHYIO TEMIIEPaTypy MOBEpPX-
HOCTEH, 00OpallleHHBIX B TOMEIIEHHUE, BHIYUCICHHYIO OTHOCUTEILHO YEJIOBEKA, HAXO/IAIIIe-
rocsi B CEpEIMHE ATOTO MOMEIIECHHS. ITO HIMPOKO PacpPOCTPAHEHHBIN CIIOCOO OTOIICHUS.

JIyuneTrbIM Ha3bIBAIOT OTOILUICHUE, MPU KOTOPOM paJuallMOHHAs TEMIIEpATypa Io-
MEIIEHUS MPEBBIIACT TeMmnepatypy Bo3ayxa (tfr>tg). JIyurcroe oTomieHue npu HECKOJIbKO
MOH>KEHHOM TeMIlepaType Bo3ayxa (10 CPaBHEHHIO C KOHBEKTUBHBIM OTOILICHHEM) OoJiee
OJIarOnpUATHO IS CAMOYYBCTBHUS 4Y€JIOBEKA B MoMelleHuu (Hampumep, 10 18-20 °C BMe-
cto 20-22 °C B MOMEIICHUIX TPAXKIAHCKUX 3[]aHUM).

KOHBEKTHBHOE WIIM JIyYUCTOE OTOIUIEHUE MOMENIEHUN OCYLIECTBISETCA CIEUHAIb-
HOM TEXHUYECKOW yCTAaHOBKOM, Ha3bIBAEMOM cUCTEMOM oToruieHua. CrnereMa oTOIUIeNIst
- 3TO COBOKYIIHOCTb KOHCTPYKTHUBHBIX 3JIEMEHTOB CO CBSI3SIMA MEXIy HUMHU, IpEIHA3HA-
YEHHBIX JJIA MOJY4YEHHUs, TIepeHoca U TMepeaadyu TeIIoThl B 000rpeBacMble MOMENICHUS
37aHUs.

4.2 Knaccuukanus CHCTeM OTOINJIEHHUSA

CrcTeMbl OTOIUIEHUSI HEPACNONONACEHUIO OCHOBHBIX 97eMEHMOE TOAPA3IEIAIOTCI Ha
MECTHBIE U LIEHTPAJIbHBIE.

B MecTnbIX cucremax Jiisi OTOIUIEHHMs], KaK MPABUJIO, OAHOTO MIOMELICHHS BCE TPHU OC-
HOBHBIX AJIEMEHTAa KOHCTPYKTUBHO OOBEAMHSAIOTCSA B OJHOM YCTAaHOBKE, HETIOCPEACTBEHHO B
KOTOPOM NPOUCXOAUT MOJYyYEHHUE, IIEPEHOC U NIepeiada TEMIOTH B TOMeleHue. Teruionepe-
HocsAlIas padoyasi cpesia HarpeBaeTcs ropsiueil BOJOM, apoM, SNEKTPUUECTBOM HITH TP CHKU-
TaHWU KaKOTr0-JTM00 TOIIMBA.

[TpriMepoM MECTHOI CUCTEMBI SIBJISIETCS] TA30BO3AYIIHbIN OTOMUTENbHBIN arperart (puc.
1.3), npuMeHsieMblii, B YaCTHOCTH, JIJIsl OTOIUICHUSI TPOU3BOJICTBEHHBIX MOMEIICHHUN OOJIBIIIO-
ro oobema. TemsoBas sHEprys, NoTydyaeMasi Ipu C)KUTaHUU a3000pa3HOro TOIUIMBA B TOped-
K€, TepeacTcsi B MOBEPXHOCTHOM TEIJIOOOMEHHUKE TEIVIOHOCHUTEIIO - BO3YXY, HarHETae-
MOMY BEHTWJIATOPOM. ['opsiunii BO3ayX IO TEIIONPOBOJaM (KaHajaMm) BBITYCKAETCS B MIOME-
IIEHUE TMOCe OUYUCTKU B (pruiibTpe. OXJaKaaronmecs MpoayKThl CTOPaHUs Ta3a yaasioTCs
Yyepes3 ABIMOXO0]T B aTMochepy.

Enie ogHuM npuMepoM MECTHOM CHCTEMBI OTOIUIEHUS MOTYT CIIY’KHTh OTOIMUTEIIb-
HbIE €YM, KOHCTPYKIMU U pacyeT KOTOPBIX OYIyT pacCMOTpENH B CHEUUATbHOW IJIaBe
y4yeOHUKa.
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B MecTHOM cucTeMe OTOIIEHUS C UCIIOJIB30BAHUEM DJIEKTPUUECKOU YHEPTUM TEILIO-
nepeiadya MOKET OCYIIECTBIIATHCS C MOMOILBIO JKUJKOTO MM ra3000pa3HOro TemIOHOCUTe-
7151 1100 6€3 HEro HEMOCPECTBEHHO OT Pa30TrPETOro TBEPAOIO AIEMEHTA.

[eHTpaJbHBIMHU HA3bIBAIOTCS CUCTEMBI, IPEIHA3HAUYCHHBIC JIJI1 OTOTUICHUS TPYIIIbI
MOMEUIEHU U3 €INHOTO TEIJIOBOrO LIEHTpa. B TEII0BOM LIEHTpe HAaXOJATCS TEIUIOreHepa-
TOPBI (KOTIIBI) UM TEI00OMEeHHUKHU. OHU MOTYT pa3MeliaTbcsi HEMOCPEACTBEHHO B 000-
rpeBaeMoM 3/1aHuU (B KOTEIHHOW MJIM MECTHOM TEIUJIOBOM ITYHKTE) JTMOO BHE 3/IaHUS - B
neHTpaibHoM TeruioBoM nyHkTe (IITII), ma TemmoBoil ctaHiuu (OTAEIBLHO CTOSIIEH KO-
tenbHOM) i TOL.

TemmonpoBoAbl LHEHTPAIBHBIX CUCTEM MOAPA3AEISAIOT Na Masucmpanu (nooaioujue,
10 KOTOPBIM IOJAETCsl TEIUIOHOCUTENb, U 0Opammusie, 0 KOTOPHIM OTBOJUTCS OXJIaIUB-
IIUICS TEIJIOHOCUTEIIb), cmosku (BEpTUKAIbHBIE TPYObl WU KaHANbl) U gemau (TOpU30H-
TaJbHBIC TPYOBI WM KaHAJIBI), CBSI3BIBAIOIINE MATUCTPAIN C 100800KAMU K OTONTUTEIILHBIM
nprOopaM (C OTBETBICHHUSIMH K TTOMEIICHUSIM TMPU TEIJIOHOCUTENIE BO3yXe).

[IpumepoM TEHTPATBLHOM CHUCTEMBI SIBIISIETCSI CHCTEMa OTOIUICHMS 3[aHHsl ¢ COO-
CTBEHHBIM TEIIOBBIM IMMYHKTOM WJIM KOTEJIbHOM, MPUHIMITHATIBHAS CXeMa KOTOpoil He Oy-
JIET OTJINYATHCS OT CXEMbI Ma puc. 1.1, ecnu oTonuTeNbHBIE PUOOPHI Pa3MEIEHBI BO BCEX
000rpeBaeMbIX TOMEIIEHUSIX ITOTO 3/1aHMUSI.

[lenTpanbHasi cucTeMa OTOIUICHHUS HA3bIBAETCS PAMOHHONM, KOrJa Tpynmna 3JaHui
OTAIUIMBAETCS U3 OTAEIIBHO CTOSIIECH HEHTPAIBHON TETUIOBOM CTAHIMU. TerioreHepaTopsl,
TEIIOOOMEHHUKHN U OTOMMTENbHbIE TPUOOPBI CUCTEMBI 3[IECh TAKKE Pa3ZeNICHbIl: TEIJIOHO-
cuTeNb (HalpuMep, BOJAa) HarpeBaeTcs Ma TEMJIOBOM CTAaHIUU, MEPEMEIAETCs M0 HapyX-
HBIM (C TemriepaTypol ti) U BHYTpeHHUM (BHYTpH 3[aHHs, C TeMIeparypou 4<tj) Terio-
MPOBOJIaM B OTJEJIbHBIC MOMEIICHUSI KaXJOT0 3/aHWs K OTOMMTENIbHBIM MpUOOpaM W,
OXJIQJMBIIUCH, BO3BpalaeTcsi na TerioByro cradiuio (puc. 1.4) xk LTIl unu nvenocpen-
CTBEHHO K MECTHBIM TEIUIOBBIM MyHKTaM 37aHUN U oOpaTHO. BTOpUUYHBIN TEMIOHOCUTEIH
MOCJIC HArpeBaHUsl B TEIJIOOOMEHHUKAxX (MM CMEIIEHUS ¢ TIEPBUYHBIM) IMOCTYIAET IO
Hapy>XHbIM (BHYTPUKBApPTaIbHbIM) U BHYTPEHHUM TEIUIONPOBOJAM K OTOMUTEIbHBIM MpPH-
O0opaM o0orpeBaeMbIX IMOMEIICHUM 31aHui U 3aTeM Bo3Bpaimiaetcs B LITII wim mecTHbIN
TETJIOBOW MYHKT.

[lepBUYHBIM TEIUTOHOCUTENIEM OOBIYHO CIYXKHUT BOJQ, PEXKE Map WIHM razo00pa3HbIe
MPOAYKTBI CrOpaHusl TOIUMBA. Eciii, HanmpuMmep, MepBUYHAS BBICOKOTEMIIEpAaTypHasi BOJa
HarpeBaeT BTOPUUYHYIO BOAY, TO Takas IIEHTpalbHas CUCTEMa OTOIUICHUS UMEHYETCS BO-
JOBOJISIHOM. AHAQJIOTMYHO MOTYT CYIIECTBOBATH BOJIOBO3YILIHAS, IMAPOBOJIHAS, MapOBO3-
JyIIHAsA, TA30BO3AYIIHAS U IPYTUE CUCTEMBI LICHTPATILHOTO OTOIICHHUS.

[To BHy OCHOBHOTO (BTOPUYHOIO) TEIJIOHOCUTENS] MECTHBIE U LIEHTPAJIbHBIE CHCTE-
MbI OTOIUIEHHS] IPUHATO HA3BIBATH CUCTEMAMU 8005HO20, NAPOBO20, 8030YUIHO20 UITU 2a30-
6020 OTOILICHHSI.

4.3 Tenj10HOCHUTEJIM B CHCTEMAX OTOILIEHUS

JIBrKyIascsi cpefia B CHCTEME OTOTUICHUS - TETUIOHOCHTENb - aKKyMYJIUPYET Tell-
JOTy | 3aTeM MepeaaeT ee B 000rpeBaeMble TIOMEIICHUS. TeTIOHOCUTENEM /ISl OTOTUICHUS
MO>KET OBITh TOJBFIKHAS, JKUJKAs WJIM Ta3000pa3Has cpelna, COOTBETCTBYIOIIAs TpeOoBa-
HUSIM, TIPEIBSBIISIEMBIM K CUCTEME OTOIIJICHHUS.
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JInst oTOIUIEHUS 31aHUM U COOPYKEHHM B HACTOSIIECE BPEMSI MPEUMYIIECTBEHHO MC-
MOJIB3YIOT BOJY WM aTMOCGHEPHBINA BO3/1yX, PEXKe BOISHON Nap WM HarpeThie ra3bl.

CormocraBuM XapaKTEpHBIE CBOMCTBA yKa3aHHBIX BUIOB TEIUIOHOCHUTENS MPU HC-
MOJIb30BAHUH UX B CUCTEMAX OTOILICHHS.

["a3b1, oOpa3zyrouuecs: Mpu C)KUTAHUU TBEPJIOTO, KHUIAKOTO UM ra3000pa3HOro op-
TraHUYECKOTO TOIUINBA, UMEIOT CPABHUTEIIBHO BBICOKYIO TEMIIEPATYPY U IPUMEHUMBI B T€X
ClIy4asix, KOTJla B COOTBETCTBUM C CAHMTAPHO-TUTHEHHUYECKHUMH TpeOOBaHUSIMU YAaeTCs
OTPaHUYUTH TEMIIEPATYPY TEIIIOOTAAIONIEH TTOBEPXHOCTH OTOMHUTEIBHBIX MPruOOpoB. [Ipu
TPAHCIIOPTUPOBAHUU TOPSYMX T'A30B UMEIOT MECTO 3HAYUTEIbHBIE MOMYTHBIEC TEIIONOTE-
pH, 00bIYHO Oecrose3HbIe A1 000TPEBAHMSI TOMEIICHHUS.

BricokoTemnepaTypHble TPOAYKTHI CrOpaHUs TOIJIMBA MOTYT BBIITYCKAThCS HEMO-
CPEACTBEHHO B NOMEIIECHUS WIM COOPYKEHMS, MO IPU ITOM YXYIAIIAETCS COCTOSHUE HX
BO3JIYILIHOW CPEJIbl, YTO B OOJIBIIMHCTBE CIIy4a€B HEJOIYCTUMO. Y JAJIEHUE K€ POAYKTOB
CrOpaHus HapyXKy IO KaHajaM YCJIOXHSET KOHCTpyKuuto U noHmxaer KIIJ[ oronurens-
HOUM ycTaHOBKU. IIpu 3TOM BO3HMKAaeT HEOOXOJUMOCTH PEIICHUS HKOJIOTHYECKUX IPO-
0JieM, CBSI3aHHBIX C BO3MOKHBIM 3arps3HEHUEM aTMOC(EpHOTo BO3ayXa MPOIYKTaMHU CTO-
paHust BOJIM3HU OTaIJIMBAEMbIX O0BEKTOB.

O06nacTh UCIOJIL30BAHUS TOPAYUX TA30B O'PAHUYCHA OTONMUTEIHHBIMU IT€YaMH, T'a30-
BBIMH KaJIopu(pepaMu U JPYTUMH MOJOOHBIMU MECTHBIMU OTOMUTEIHHBIMUA YCTAHOBKAMHU.

B omnune or ropAunx ra3oB BOJAQ, BO3AYyX WU AP KUCHOJIb3YIOTCS MHOTOKPAaTHO B
pexXUME IUPKYJIALUN U 0€3 3arps3HEHUS OKPY KaIOIIEH 31aHIe CPEIbl.

Boga npencrasnsier co00il KUAKYIO, MPAKTUYECKH HEC)KUMAEMYIO CPEAy CO 3HAYU-
TEJIbHOM MJIOTHOCTBIO U TEIIOEMKOCTHIO. Bo/ia M3MeHseT MIIOTHOCTh, 00bEM U BSI3KOCTH B
3aBUCHUMOCTH OT TEMIIEPATyphl, & TEMIIEPATYPY KHUIIEHUS - B 3aBUCHUMOCTH OT JIaBJICHUS,
crocoOHa copOUpPOBaTh WM BBIACISTH PACTBOPUMbBIC B HEW ra3bl MIPU U3MEHEHUU TEMIIe-
paTypsbl ¥ 1aBIICHHUS.

[Tap sABnsieTCS JIETKONOJABUKHOM CPENOM CO CPAaBHUTEIBHO MAaJIOM IUJIOTHOCTBIO.
Temneparypa ¥ TUIOTHOCTH Mapa 3aBUCAT OT JAaBiieHUs. [lap 3HAUUTENBHO U3MEHSIET 00b-
€M U DHTAJIBINIO TpU (Pa30BOM MpeBpaIleHUN.

Bo3nyx Takxke sBIsS€TCs JIETKOIOJABUKHOM CPEIOW CO CPABHUTEIBHO MaJbIMU BSI3-
KOCTBIO, TIJIOTHOCTBIO U TEIUIOEMKOCTBIO, U3MEHSIOIIEH TIIOTHOCTh U OOBEM B 3aBUCHUMO-
CTH OT TEMIIEPATYPBL.

CpaBHUM 3TH TPHU TEIJIOHOCUTENS MO MOKA3aTENSAM, BaXKHBIM JIJIs1 BBIIIOJIHEHUS Tpe-
OOBaHUU, IPEABSIBISIEMbIX K CHCTEME OTOILICHHUS.

OnHUM 13 CAHUTAPHO-TUTHEHUYECKUX TPEOOBAHU SIBIsICTCS MOACPKAaHUE B O-
MEUIEHUSAX paBHOMEpHOM TemrepaTypsl (cM. § 1.1). [1o 3Tomy nokazaTento NpeuMyIiecTBoO
nepea ApyruMu TETUIOHOCHUTENISIMU UMEET Bo3AyX. [Ipu ncnonp30BaHuy HarpeToro Bo3may-
Xa-TEMJIOHOCUTEINS C HU3KOM TETUIOMHEPLIMOHHOCTBIO - MOYKHO TOCTOSIHHO MOAJEPKUBATH
PaBHOMEPHOM TeMIEPATypy KaKI0T0 OTAEILHOTO MOMEILEHHUS, OBICTPO U3MEHSISI TEMIIEpa-
Typy HOJAaBa€MOI0 BO31yXa, T.€. IPOBOJSA TaK HAa3bIBAEMOE IKCNAYAMAYUOHHOE Pe2yaupo-
sanue. IIpu 3TOM OJHOBPEMEHHO C OTOIUIEHHEM MOKHO OOECHEeUUTh BEHTWIALUIO ITOME-
LICHHM.

[IpumeHeHne B cucTemMax OTOIUICHHS! TOPSYEH BOJbBI TAKXKE IMO3BOJISECT NMOAACPKH-
BAaTh PAaBHOMEPHYIO TEMIIEPATYPY MTOMELICHUM, YTO JOCTUTAETCS PETYIUPOBAHUEM TEMIIE-
paTypsl, TI0/IaBa€MON B OTOMHTENbHBIE TPHUOOPHI BOABL. [Ipy Takom perynupoBaHUU TEM-
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neparypa NOMEIIEHUN BCE K€ MOXKET HECKOJIBKO OTKJIOHATHCS OT 3afaHHou (Ha 1 -2 °C)
BCJIEZICTBUE TEIUIOBOM MHEPIIMU MACC BOJIbI, TPYO U MPUOOPOB.

[Ipu ucnonbs30BaHUM Mapa TEMIIEpAaTypa MOMEIICHU HEPABHOMEPHA, YTO MPOTUBO-
pPEUYHUT TUTMEHUYECKUM TpeboBaHUsIM. HepaBHOMEpPHOCTh TeMIepaTypbl BO3HUKAET M3-3a
HECOOTBETCTBUS TEIJIONEepeaul MPUOOPOB MPU HEM3MEHHOM TemmepaType napa (Ipu mo-
CTOSTHHOM JIaBJICHUH) U3MEHSIIOLUIUMCS TEIUIONOTEPSM MOMEIICHHSI B TEUEHUE OTOMUTEb-
HOT'O C€30Ha. B CBS3U ¢ 3TUM NMPUXOIUTCS YMEHBIIATH KOJIMYECTBO M0/IaBa€MOro B puoo-
pBI Mapa U J1axe MepUOANYECKU OTKIII0YAaTh UX BO M30exkaHHE MeperpeBaHus MOMEIIECHUN
IIPY YMEHBIIEHNUHU X TEIIONOTEPb.

Jlpyroe caHUTApHO-TUTHEHUYeCcKOe TpeOOBAaHHWE - OTPAaHUYECHHE TEMIEPATYpPbI
HApY>KHOM TMOBEPXHOCTH OTOMUTENILHBIX MPUOOPOB - BBHI3BAJIO SIBICHUEM DPA3JIOKEHUS U
CyXOM BO3TOHKM OPraHMYECKOM IBUIM HAa HArpeTOd MOBEPXHOCTH, COIPOBOKIAIOIIMMCS
BBIJICJICHUEM BPEIHBIX BEIIECTB, B YACTHOCTH OKHCH yIiiepoja. Pa3noxeHue npuid HauM-
HaeTcs npu remneparype 65-70 °C 1 HHTEHCHBHO MPOTEKAET I1a NOBEPXHOCTHU, UMEIOIIEH
temriepatypy 6osee 80 °C.

IIpy Mcnonp30BaHMM Mapa B KAYECTBE TEIUIOHOCUTEIS TEMIIEpPATypa IMOBEPXHOCTH
OOJIBIIMHCTBA OTOMUTENBHBIX MPUOOPOB U TPYO mocTossHHA U Onm3ka wir Boiie 100 °C,
T.€. IPEBBIIIACT TUTMEHUYECKUH ITpeaelt. [Ipu oTorenuu ropsiueil BOJOW CpeaHss TEMIIe-
paTypa HarpeTblX OBEPXHOCTEM, KaK IPABUIIO, HUXKE, YEM NPU NIpUMEHEeHHH napa. Kpome
TOTO, TEMIIEPATypPy BOJBI B CHCTEME OTOIIEHUS TIOHWKAIOT JUIsl CHYKEHMSI TEIIoNepe/a-
YU PUOOPOB MPU YMEHBIIEHNUU TEIIONOTEPh NOMelleHu. [lo3ToMy npH TEIIOHOCUTENE
BOJE CPEIHssl TeMIlepaTypa MOBEPXHOCTU MPUOOPOB B TEUEHUE OTOIMUTEIBHOTO CE30HA
IPAKTUYECKU HE MPEBBIIIAET TUTHEHUYECKOTO Mpejiea.

BaxHBIM 3KOHOMMYECKHM I10Ka3aTeJIeM IIPH MPUMEHEHUH PA3JIMYHbIX TEIUIOHOCHU-
TeJeH SABJISIeTCS pacXxo/l METasula Ma TEMJIONPOBOAbl U OTONUTENbHBIE TPUOOPHI.

Pacxon merania ma TEIUIONMPOBOJbI BO3PACTAET C YBEJIMYEHUEM HUX MONEPEYHOTO
cedyeHHs. BBIUMCINM COOTHOILIEHHUE IJIOMAAN MONEPEYHOr0 CEYEHMs TEIUIONPOBOJOB, IO
KOTOPBIM MOJIAFOTCS PA3JIMYHbIE TEIJIOHOCUTENM ISl IEPENAaYM B IOMEIIEHHE OJIMHAKOBO-
IO KOJIMYECTBA TEIUIOTHI.

BuHO, 4TO mIom@aan MornepevyHoro CeYeHus BOJOBOJIOB U MapOIpPOBOIOB OTHOCH-
TEJbHO OJU3KH, & CEUEHUE BO3LYXOBOIOB B COTHHU pa3 00Jbile. ITO 00BACHSAETCS, C OAHON
CTOPOHBI, 3HAYUTEIHHON TEMII0AKKYMYJISIIIMOHHOM CTIIOCOOHOCTHIO BOJIBI U CBOWCTBOM Tapa
BBIIEJIATH 0OJIBIIOE KOJIMYECTBO TEIUIOTHI PU KOHACHCALUH, C IPYTOl CTOPOHBI - MaJIbIMU
IJIOTHOCTBIO M TETIOEMKOCTBIO BO3/1yXa.

[Ipu cpaBHEHUM pacxojia MeTajia CIeayeT TaKKe y4ecTb, YTO IJI0MIAb ONEepEeYHO-
ro ceueHus: TpyO AJisl OTBOAA KOHAEHCAaTa OT MpUOOPOB B MApPOBOM CHCTEME - KOHAEHCATO-
IIPOBOJIOB 3HAYUTEIBHO MEHbIIIE MIIOIIAJN CEUYECHHs MapoIlpOBOJIOB, TaK Kak 00bEeM KOH-
neHcata npuMmepHo B 1000 pa3 MeHbllle 00beMa TOH jKe Macchl napa.

Mo>XHO caenath BBIBOJI, YTO PAcXoj MeTalljla Kak Ha BOJOBObBI, TaK U HAa Mapo- U
KOH/ICHCATONPOBO/IbI OyAET 3HAUMUTEIBHO MEHBIINM, YE€M Ia BO3IyXOBOJBI, JaXXe €CIU
NOCJIC/IHUE BBINIOJHUTH CO 3HAUMTENIBHO OoJyiee TONKMMHU cTeHKamu. Kpome Toro, mpu
OOJBILION UIMHE METAJUIMYECKUX BO3IYyXOBOJOB MAJOTEIUIOEMKUN TEIMIOHOCUTEND (BO3-
JyX) CUJIbHO OXJIAXAAETCS MO MyTH ABMXKEHUSA. DTUM OOBIICHSIETCS, UTO MPU JAJIbHEM TETl-
JOCHA0KEHUH B KaUeCTBE TETJIOHOCUTENS UCTIOIb3YIOT HE BO3IyX, a BOJY WJIH Tap.
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Pacxox meramia ma oronuTeabHbIE TPUOOPHI, 00OTpEBacMble TAPOM, MEHBIIE, YeM
na npuOOopbI, HarpeBaeMble ropsiueii BOJ0OM, BCIEACTBUE YMEHBIICHUS TIOAAN TPpUOOpOB
npu 0oJiee BBICOKMX 3HAUCHUSX TeMIlepaTyphl Harpeparolen ux cpeasl. Konnencanus na-
pa B mpubopax MPOUCXOIUT 0€3 M3MEHEHUS TeMIepaTypbl HACBIIIEHHOTO Mapa, a Mpu
OXJIQXK]IEHUU BOJIbI B MPUOOpaX MOHUMKAETCS CPEeHsIs Temneparypa (Hanpumep, a0 110 °C
pyu TeMIiepaType BoJibl, Bxosuie B mpubop, 150 °C u Beixomasuieit u3z npudopa 70 °C).
Tak kak MJIONIA/b HArpeBaTEeIbHON MOBEPXHOCTH MPUOOPOB 0OpPaTHO MPOIMOPIIMOHATBHA
TEMIIEpaTypHOMY Haropy (pa3HOCTH MEXAY CpeA-Tied TeMIepaTypoill MOBEPXHOCTH IMpH-
Oopa u TeMmIepaTypoi OKpYKalolllero ero Bo3ayxa), To npu temmeparype napa 130 °C
(cMm. Tabm. 1.1) momanae mapoBBIX TPHOOPOB MPHOIUUTENTHHO (cuuTas KO3(DPUITMEHTHI
TeIJIonepeaay MpruOOPOB paBHBIMU M MpUHUMas Temreparypy nomerienus - 20 °C) cocra-
BuT (I10 - 20) / (130 - 20) = 0,82 1uromaam BOISTHBIX IPHOOPOB.

B nomnonHeHne K M3BECTHBIM IKCILIYATAMOHHBLIM TIOKA3aTENM CIIEAYET OTMETUT,
YTO M3-3a BHICOKOM IJIOTHOCTHU BOABI (00JbIie MIoTHOCTH mapa B 600-1500 pa3 u Bo3myxa B
900 pa3) B cucTemMax BOASHOTO OTOIUICHUS MHOTO3TAKHBIX 3/1aHUI MOKET BO3HHMKATh pa3py-
HIAIOIIee THIPOCTaTUUECKOE aBiicHUE. B cBs3u ¢ 3TuM B BBICOTHBIX 31aHusix B CIIA mpu-
MEHSUIMCh CUCTEMBI TAPOBOTO OTOILICHHS.

Bo3ayx 1 BoJ1a 10 ONPEAETICHHOW CKOPOCTH JIBHKEHUS MOTYT MEPEMELIATHCS B TEIUIO-
npoBojax OecrryMHo. YacTuyHasi KOHJICHCAIMS Mapa BCJICACTBUE TOIYTHBIX TEIUIONOTEPh
Yyepe3 CTEHKH MapOIPOBOIOB U TMOSIBIIEHUS MOIYTHOTO KOHJIEHCATA BBI3bIBACT IIYM (IIEITUKH,
CTYKU W YAaphl) IPH IBUKEHUU Tapa.

B CcypoBbIX yCIOBHSIX POCCHMCKOW 3UMBbI B HEKOTOPBIX CIy4asX PEKOMEHIYETCS WC-
N0JIb30BaTh B CHCTEME OTOIUIEHHSI CHELMAIbHBI He3aMep3atoluii TeIJIOHOCUTENb - AHTH-
¢ppu3. Aatudpuzamu SBISIOTCS BOAHBIE PACTBOPHI ATHIECHIJIMKOMS, MPONWJICHIIUKONS U
JPYTUX TIUKOJIEH, a TaKKe pacTBOPbI HEKOTOPBIX HEOPraHWMYECKUxX cojieid. JItoooi antudpus
SBJISIETCSl JOCTAaTOYHO TOKCUYHBIM BEIIECTBOM, TPEOYIOIIMM 0c000ro ¢ HUM obpatenus. Ero
WCIOJIb30BAaHUE B CUCTEME OTOIJIEHHUSI MOXKET MPUBECTU K HEKOTOPHIM HETATUBHBIM IOCIIE-
CTBUSAM (YCKOpEHHE KOPPO3UOHHBIX MPOLIECCOB, CHIKEHHE TEIUI00OMEHa, M3MEHEHHE M-
PaBIMUYECKUX XapaKTEPUCTHK, 3aBO3AYIIMBAHUE U TIp.). B CBS3U ¢ 3THM, MIPUMEHEHHUE aHTU-
¢dbpu3a B Ka4eCTBE TETJIOHOCUTEINS B KAKIOM KOHKPETHOM CITydae JIOJKHO OBITh JOCTATOYHO
000CHOBAHHBIM.

B 3axiroueHue nepedrciarM mpeuMyliecTBa M HeOCTATKH OCHOBHBIX TEIUIOHOCUTE-
JIeH JUISL OTOIJICHUS.

[Ipu ucnonb30BaHUM BOABI 00ECIEUMBAETCS TOCTATOYHO PaBHOMEpHAs TeMIlepaTypa
MOMEIIIEHUH, MOKHO OTPaHUYUThL TEMIEpaTypy MOBEPXHOCTU OTOMUTEILHBIX MPUOOPOB, CO-
KpallaeTcs Mo CPaBHEHHMIO C JAPYIMMHU TEIUIOHOCUTEISIMHU ITUIOIIAAb MONEPEUYHOrO CEYECHUS
TpyO, ocTUraercs OeCuIryMHOCTh JBWXKEHHS B TEIUIONpoBoAax. Hempocrarkamu npumeHeHus
BOJIbI SIBJISIIOTCS 3HAYMTENIbHBIA PAcXof MeTallla U OOJIbIIOE THAPOCTATUYECKOE ABJICHUE B
cucremax. TersoBasi UHEpLUS BOJbI 3aMEUISIET PEryJIupOBaHUe TeIIonepeaayu nprudopoB.

IIpy wucmosib30BaHMM Mapa CPaBHUTEIBHO COKPAIIAETCS pacxoj] MeTauia 3a CYeT
YMEHBITICHUS TIOMIA I PHOOPOB ¥ MOMIEPEUHOTO CEUEHHSI KOHACHCATOPOBOIOB, IOCTUTALT-
csi ObICTpOE MporpeBaHre MPUOOPOB U OTAIUIMBAEMBIX TOMEIIEHUH. [ napocratnyeckoe aB-
JICHUE TIapa B BEPTUKAIBLHBIX TPyOax MO CpaBHEHHIO C BOAONW MUHUMAaILHO. OJHAKO Map Kak
TETUIOHOCHUTEIh HE OTBEYAET CAHUTAPHO-TUTUCHWYECKUM TPEOOBAHMSIM, €ro TeMIiepaTrypa
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BBICOKA U MOCTOSIHHA TIPU JAHHOM JIaBJIEHUH, YTO 3aTPYAHSET PEryIMpOBaHUE TEILIONepeaa-
Y1 IPUOOPOB, IBUKEHUE €T0 B TPYOax COMPOBOXKIAETCS IIYMOM.

[Ipu Mcnonb30BaHUU BO3AYXa MOXKHO OOECHEUUTh OBICTPOE M3MEHEHHE WM PaBHO-
MEpPHOCTh TEMIEepaTypbl MOMEIICHNH, N30eXKaTh YCTAHOBKU OTOMUTEIBHBIX MPUOOPOB, COB-
MEIaTh OTOIJICHWE C BEHTWIALMEH MOMEIEHUH, JOCTUTaTh OECITYMHOCTH €r0 JABWKCHHS B
BO3/IyXOBO/IaX M KaHalaXx. HepoctatkaMu sIBISIFOTCS €ro Masasi TeIUI0aKKyMYJIUPYIOIas Cro-
COOHOCTb, 3HAUMTEIFHBIC TJIOUIA]Ib MOMEPEUHOTO CEUYEHHS U PAcXo]] MeTajlla Ha BO3IyXOBO-
JIbI, OTHOCUTEIBHO OOJIBIIOE TOHUKEHNE TEMIIEPATYPHI MO UX JJIHHE.

4.4 OcHOBHBbBIE BH/bI CUCTEM OTOIIJICHUHA

B Hacrosiiee Bpems B Poccun NpUMEHSIIOT LIEHTPaIbHBIE CHCTEMBI B OCHOBHOM BO-
JSTHOTO W, 3HAYUTENBHO PEXE, MapOBOr0 OTOIUICHHS, MECTHBIE U LIEHTPAIbHBIE CHCTEMBI
BO3/yIIHOTO OTOIIEHUS], & TAK)KE MEYHOE OTOIUIEHHE B CENbCKOW MecTHOCTU. [IpuBenem
OOIIYI0 XapaKTePUCTUKY ATUX CHUCTEM (KpOME MEYHOTO OTOIUICHHMS) C JACTAIIbHOW KJIacCH-
(duKanyel Ha OCHOBaHUHM PACCMOTPEHHBIX CBOKMCTB TEIJIOHOCUTENEH.

IIpu BOASIHOM OTOINIEHHWM LIUPKYJIHUPYIONIAs HArpeTas BoJa OXJIAXKIAeTCs B OTOIH-
TEJNBbHBIX MPUOOPAX U BO3BPALIAETCS K TEINIOMCTOYHUKY JJIS MOCIIEAYIOIIEr0 HarpeBaHusl.

CucteMbl BOJSIHOTO OTOIUICHUS 10 CROCOOY CO30aHUSL YUPKYTIAYUU 800bl PAIIEISIOT-
Csl HAa CHUCTEMBI C €CTECTBEHHOM IUPKYJIISIMEH (TpaBUTAIIMOHHBIC) U C MEXAaHUYECKUM I10-
OyXJIeHHeM IMPKYJSIIIUU BOJBI MPU MOMOINU Hacoca (HAacocHbie). B rpaBUTALIMOHHOM
(mat. gravitas - TsbkecTh) cMcTeMe (PUCYHOK 5.1, a) MCIONb3yeTcsi CBOMCTBO BOJIBI M3Me-
HSITh CBOIO TUIOTHOCTH IIPU U3MEHEHUU TeMIIepaTyphl. B 3aMKHYTON BepTHKAIBHON CHCTEME
C HEPAaBHOMEPHBIM paCIpeIeICHUEeM TUIOTHOCTH MO JCHCTBUEM TPAaBUTAIMOHHOTO TOJIS
3eMilid BOBHUKAET €CTECTBEHHOE IBMX)KEHHUE BO/IbI.

B nacocHoii cucreme (pucyHok 5.1, 6) UCHIONIB3yeTCS HACOC C ANEKTPUUECKUM TIPU-
BOJIOM JUJIsl CO3/IaHUS Pa3HOCTHU JABJICHHUS, BbI3IBAIOIIEH LIMPKYJIALINIO, U B CUCTEME CO3/a-
€TCsI BBIHY)KJICHHOE JIBIYKEHUE BOJIBI.

a)

=13
A T1 \
| 4 |
2~ o~ 1 YA
3
x
L|-..__\‘ /lﬂ tl"--.._‘ ‘ I'n
»
! I |
I 3 X 5
HISRTHEAN \ h
Tr |1.'|.:)J| Wall > / T; ;l\J\:(; Ll > I
EINgUN1IY] r 3HEPIH » l'

T2 —m '—?@—g—ﬂ—‘

1 - rennooOMeHHUK; 2 - nogarouuii Terutonposon (T1); 3 - pacmpurensHblil 6ak; 4 - OTONUTENBHBIN MPUOOP;
5 -o0patHsbIit Teruionporo (T2); 6 - TMPKYISAIUOHHBINA HACOC; 7 - YCTPOMCTBO IS BBHIITYCKA BO3yXa U3 CUCTEMbI
a - C €CTECTBEHHOM LIMPKyJSIUel (TpaBUTAaMOHHA); 6 - C MEXaHUUECKUM OO0y /IeHUEM LIUPKYIISALMN BOJIbI (HACOCHAsT)

Pucynok 5.1. CxeMbl cucTeMbl BOASHOTO OTOILICHHUS
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[lo memnepamype mennonocumens pa3nauyarOTCs CUCTEMbl HU3KOTEMIIEPATYPHbIE C
npeesIbHON Temmeparypoi ropsiaeid Bojwsl 1,<70 °C, cpeaneremmneparypHbie mnpu tr ot 70
10 100 °C u BbicoKkoTeMnepaTypHble 1pu t>100 °C. MakcumanbHOE 3HaYEHHE TeMIiepa-
TYpBbI BOJIbI OTPAaHUYEHO B HacTosee Bpems 150°C.

[lo nonoowcenuro mpy6, 00BEAUHSIONIMX OTOMUTEIbHBIC MPUOOPHI IO BEPTUKAIN WITU
TOPU30HTAJIU, CUCTEMBI JCNSITCS Ha BePTHKAJIbHbIE H TOPU30HTAIbHBIE.B 3aBucuMOCTH
OT cxembl coeOuHenus mpyb ¢ OmonumenbHbiMu NPpUOOpaMu CACTEMbI ObIBAIOT OIHOTPYO-
HbIE U IBYXTpPYyOHBIe.

B kaxmoM cTOsIKe WM BETBH OJHOTPYOHON CHCTEMBI OTOMHUTENBbHBIC TPHOOPHI CO-
eIUHAIOTCS OAHOM TpyOOH, U BOAa MPOTEKaeT MOCIEI0BATENIbHO Yyepe3 Bce Mpuodopsl. Eciu
KaXKJIbIi TpUOOp paszfiesieH ycioBHO Ha aBe yacTu ("n" u "0"), B KOTOpBIX BOJIa JBUIKETCS B
MPOTUBOMOJIOKHBIX HAMPABJICHUSAX U TEIUIOHOCUTENb MOCJIEI0BATEILHO MPOXOIUT CHAYa-
Ja yepe3 Bce yactu "a'", a 3aTeM uepes3 Bce yacT "'0", TO Takas OAHOTpYOHas cucTema Ho-
CUT Ha3BaHHe OMPUISAPHON (IBYXITIOTOYHOM).

B nByxTpyOHOI cucTeMe KaKIblii OTONMUTEIBHBIN TPUOOP MPUCOCTUHSIETCS OTACIIb-
HO K JIByM TpyOam - mojaroiieid u oOpaTHOW, U BOJA MPOTEKAET uepe3 Kaxablid Mmpudop
HE3aBUCUMO OT JAPYTUX MPUOOPOB.

[Ipn mapoBoM oTomJjieHUM B IpUOOpax BbIAEISETCS TEIUIOTa (Ha3oBOro MmpeBpaiie-
HUS B pe3ysibTaTe KOHAeHcanuu napa. Konuencar ygansercs u3 npuOoOpoB ¥ BO3BpaIacT-
Cs B IaPOBOM KOTEIL.

CucreMbl IapoBOro OTOIUIEHUS HO CnOCcoOy 8038paujeHusi Konoencama B KOTeN pas-
JEJSI0TCS. HAa 3aMKHYThIe (PUCYHOK 5.2, a) ¢ CaMOTEYHBIM BO3BpAILICHUEM KOHJEHCATa U
Pa30MKHYTBIE (PUCYHOK 5.2, 6) ¢ IepeKayKoi KOHJIeHCcaTa HaCOCOM.
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1 - mapoBoii koren ¢ mapocObopHUKOM; 2 - maponpoBo (T7); 3 - oronuTenpHBIN TPUOOD;
4 1 5 -caMOTeuHBIN M HANIOPHBIN KoHAeHcaTonpoBo sl (T8); 6 - Bo3myxoBeIyckHas TpyOa;
7 - KOHJIEHCATHBIH 0ak; 8 - KOHJEeHCcaTHBIN Hacoc; 9 - mapopacnpeAeIuTeNbHBINA KOJUIEKTOP

a - 3aMKHYTasl CXeMa; 6 - pa30MKHYTasl CXeMa,
Puc. 5.2. Cxemsl cucTeMbl TapOBOTO OTOIJIEHHS

B 3amkHyTOlM crcTeMe KOHJEHCAT HEMPEPHIBHO MOCTYIAET B KOTEI MO ACHCTBUEM
Pa3HOCTH JaBJICHUSI, BBIPAXKCHHOTO CTOJIOOM KOHjeHcaTa Bbicotoi h (cMm. puc. 5.2, a) u
JaBJeHUs Tapa Py B MapocOOpHUKE KOTia. B CBSI3M € ATUM OTONUTENbHBIE MPUOOPHI
JOJKHBI HAXOJUTHCS TOCTATOYHO BBICOKO HaJ MapOCOOPHUKOM (B 3aBUCUMOCTH OT J1aB-
JIEHUs TIapa B HEM).

B pa3zomkHyTOl cHcTeMe MapoBOTrO OTOIUIEHUS KOHAEHCAT U3 OTONMUTEIBHBIX NMpH-
OOpOB CaMOTEKOM HEMPEPHIBHO MOCTYMAET B KOHJAEHCATHBIA OaKk M MO MEpe HAKOIUICHUS
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MEPUOINYECKU NIEPEKAUYNBAETCA KOHICHCATHBIM HACOCOM B KoTell. B Takoil cucteme pac-
noJiokeHue 0aka JOJHKHO 0OecrieyrMBaTh CTEKaHWE KOHJIEHCATa U3 HMXKHETO OTOMUTENbHO-
ro nmpudopa B 6ak, a JaBJIeHUE TTapa B KOTJIE MTPEOJI0JICBACTCS IaBICHHEM HAacoca.

B 3aBucumocTu OT dasnenuss napa CUCTEMBI MAPOBOTO OTOIUICHUS MOIPA3AEISIOTCS
Ha cybaTtMocdepHble, BAKYyM-IAPpOBble, HU3KOI0 W BBICOKOIO jJaBJeHHMs (TalOiuia
5.1).

Tabmuua 5.1. [TapameTpbl HACBILIIEHHOTO MMapa B CUCTEMAaX MapoBOro OTOIJICHUS

ABconoTHoe ) YeneHas Tenacra
CHerema JABTNEHHKE, Temnepatypa, C KOHAECHCALNH,
Mlla wJactr
Cybarmachepran <0,10 <100 >2260
BakyyM-naposas <f,11 <100 >2260
Huikoro napieHus 0,105-0,17 100-115 2260 2220
Bricoxoro JaBacHUA 0,17-0,27 115-130 2220 -2175

MakcuManpHOE AABJICHHE Iapa OIPaHUYEHO JONMYCTUMBIM IPENEIOM JJINTEIBHO
HOJIEP>KUBAEMOM TeMIIepaTypbl MMOBEPXHOCTH OTONMMTENBHBIX MPUOOPOB U TPYO B MOMeE-
meHusax (n3osirounomy nasnenuto 0,17 Mlla coorBercTByeT TemmnepaTtypa napa npuoiu-
sutenbHO 130 °C).

B cucremax cybatMocepHOro U BaKkyyM-I1IapoOBOTO OTOIUIEHUS AABJIECHHUE B MPHOO-
pax MeHble atMochepHoro u temreparypa napa Hwxke 100 °C. B 3Tux cucreMax MOXKHO,
W3MEHSISl BETMUMHY BakyyMa (pa3pexeHust), peryjJupoBarh TeMIepaTypy napa.

TemmonpoBoAbl CUCTEM MApOBOTO OTOIUICHHS JAEATCS HA MAPONPOBObI, IO KOTO-
PBIM IIEpEMEIAETCA Map, 1 KOHAEHCATONMPOBOABI JJI1 OTBOAA KOHJIEHCATA.

[lo maponpoBomaM map nepemMemnaeTcs Mnoja JaBICHUEM P, B MapOCOOPHHUKE KOTJIa
(cMm. puc. 5.2, a) unu B mapopacnpeaeIuTeIbHOM KOJUIEKTope (cM. puc. 5.2, 6) K OTOIHU-
TEJIBHBIM MIPUOOpaMm.

KonnencaronpoBoab! (cM. puc. 5.2) MOTYT ObITh CAMOTEYHBIMH U HATIOPHBLIMU.
CamoreuHble TpyObI IPOKJIAABIBAIOT HIXKE OTOMUTEIBHBIX PUOOPOB C YKIIOHOM B CTOPOHY
JBU)KEHUS KOHJEeHcaTa. B HamopHbIX TpyOax KOHJEHcaT IepeMellaeTcsl Moj JeiicTBUeM
pa3HOCTH JaBJIEHUS, CO3/1aBa€MOM HACOCOM MJIM OCTATOYHBIM JaBJIEHHMEM Iapa B Ipubo-
pax.

B cucremax mapoBOro OTOIJIEHUS! MPEUMYLIECTBEHHO HMCIONb3YIOTCS ABYXTPYOHbIE
CTOSIKH, HO MOTYT NPUMEHATHCSI U OTHOTPYOHBIE.

IIpy BO3AYIIHOM OTOINIEHHMH LMPKYJIMPYIOIIMI HArpeThlii BO3AYX OXJIAXKIAETCA,
nepesiaBasi TEIJIOTY MPU CMEIIEHUHM C BO3yXOM 00OIpeBaeMbIX MOMEIEHUH U MHOTJa Ye-
pe3 uX BHYTpEeHHHUE orpaxaeHus. OxyaxxaeHHbIA BO3IyX BO3BpAIIA€TCs K HAarpeBaTeio.

CucreMbl BO3AYIIHOTO OTOIUICHUS 10 CNOCOOY CO30aHUs YUPKYIAYUuY BO3AyXa pasJie-
JISIFOTCS HA CUCTEMbl € €CTeCTBEHHOW HMPKYJasinMeil (TpaBUTALIMOHHBIE) U ¢ MeXaHU4Ye-
CKHUM MO0y KAeHUeM JBUKEHUS BO3/1yXa C IOMOIIBbI BEHTUJISATOPA.

B rpaBUTalMOHHON CHCTEME HCIOJIB3YETCS pPa3judhe B IUIOTHOCTH HArpeToro u
OKPY’KAIOLIEr0 OTONUTENBHYIO YCTAHOBKY BO3ayXa. Kak M B BOASHON BEPTUKAIBHOM I'pa-
BUTALlMOHHOM CHCTEME, IPU Pa3INYHON IJIOTHOCTH BO3/1yXa B BEPTHKAJIBHBIX YaCTAX BO3-
HUKAET ECTECTBEHHOE JBMKEHUE BO3yXa B cucreMe. IIpu nmpuMeHeHnHn BEHTHUIISATOpPA B
CUCTEME CO3JAECTCS BBIHYKIECHHOE IBH)KEHHE BO3/1yXa.
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Bo3nyx, ucmons3yembiii B cHCTeMaxX OTOIUICHHUS, HAarpeBaeTcCsl 10 TeMIEepPaTyphl,
00b1YHO He npebimaronieit 60 °C, B cienuaabHbIX TEIJI000MEHHUKaX -Kanopudepax. Ka-
jopudepsl MOTyT 000rpeBaThCcsi BOJOW, MApOM, IJIEKTPUUECTBOM WIIM TOPSYUMHU Ta3aMH.
Cucrema BO3IYIIHOTO OTOIUICHHS MPU 3TOM COOTBETCTBEHHO HA3bIBACTCS BOJAOBO31YIII-
HOM, MAPOBO3AYIIHOM, 3JIEKTPOBO3AYLIHON WJIA ra30BO31yLLIHOM.

Bo3aymHoe otorieHne MOKeT ObITh MECTHBIM (PUCYHOK 9.3, @) WM IEHTPaIbHbIM

(pucyHok 5.3, 6).
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1 - oTONIUTENBHBIN arperar; 2 - 00orpeBaeMoe rnomenieHue (oMeIieHus Ha puc. 0);
3 -pabouas (00cmyKkruBaeMasi) 30Ha MOMeIEHUs; 4 - 0OpaTHBINA BO3IYXOBOI; 5 - BEHTUJIATOD;
6 -TermooOMeHHUK (Kajopudep); 7 - MOAAONINil BO3TyXOBO
@ - MECTHasl CHCTEMa; O - LIEHTpaJIbHAs CUCTEMA,

Puc. 1.7. Cxemsl crcTeMbl BO3AYIIIHOT'O OTOTIIEHUS

B MecTHOH cucTeMe BO3JyX HarpeBaeTcsl B OTONMUTEIbHON YCTAHOBKE C TEII000-
MEHHUKOM (KajopudepoM WUiu IpYyruM OTOMUTENIBHBIM MPUOOPOM), HAXOIAIIUMCS B 000-
IrpEBAEMOM MOMEIIEHHUU.

B nenTpanbHOi cuctemMe TermIo00OMeHHHK (Kajopudep) pa3MeniaeTcs B OTACIBHOM
nomenieHnn (kamepe). Boznyx npu Temnepatype tS monsoautcs K kanopudepy 1o 00-
paTHOMY (pELUPKYJISUOHHOMY) Bo3ayxoBoay. ['opsunii Bo3ayx npu Ttemneparype t; me-
peMelIaeTcss BEHTUIATOPOM B 000rpeBaeMble IOMEIEHHS 110 MOJAAKIIUM BO3IYXOBOJAM.

KOHTPOJIBHBIE 3AJIAHUSA U YIIPA’KHEHUSA

1. Onpenenure KIUMaTHYECKHUE YCIOBUS B T€UEHUE OTOMUTEILHOTO CE30HA B OCHOBHBIX PETHO-
Hax Teppuropun Poccun.

2. OmueHuTe CypoBOCTH (WHCIIO TPaayco-CyTOK) 3MMBI B Bamiem ropoje mo CpaBHEHHIO C yc-
JOBUSIMH B T. BepxosiHCKe.

3. HaueprtuTe mpuHIMIHATBHYIO CXEMY TeTutocHa0xeHus Bamero xwmoro (yaeOHOT0) 31aHHUS.

4. PaccuuTaiiTe CpaBHUTENIbHBIN 3amac TEIUIOBOW SHEPIUHU IS 1eJIel OTOIJICHUs TOMEeIeHus B 1
KI' TPEX OCHOBHBIX TEIIJIOHOCUTENEH.

5. Omnummre 1o Kiaccu(UKAMOHHBIM MPU3HAKAM CUCTEMY OTOIUICHHS BaIIEro >KUJIOTO 3/1aHHs.
UeM 0ObBsICHSIETCS PACHPOCTPAaHEHHE BOJSHOTO OTOIUIEHHSI B TPAXIAHCKMX U BO3JYLIHOTO OTOIUICHHS B
IPOM3BOJICTBEHHBIX 3aHUAX?

6. M3o0pasurte CTOSK ¥ TOPH3OHTATHLHYIO BETBb OU(PHIISIPHON CHCTEMBI BOJITHOTO OTOTUICHHS.

7. Omnpenenure, HACKOJIBKO COKPATHTCS TEIUIOOTAAa4da OTONMUTEIBHOIO MpUOopa B MOMEIEHUE (TeM-
nepatypa 20 °C), eciii abCOMOTHOE JaBJIEHUE HACKIIIIEHHOTO TIapa B MpuOope B 01HOM ciydae Oyaer 0,15, a
B ipyrom - 0,05 MIlIa, T.e. ymeHbIuTCA B 3 pasa.
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Ilpakmuueckoe 3anamue NoS

5.1 CxeMBbI cUCTEMBI HACOCHOI'O BOASHOI'O OTOILICHUS

5.2 CucreMa OTOIUJICHHUS C €CTECTBEHHON IUPKYJIISIIMEH BOIBI
5.3 CucremMa BOOSIHOTO OTOINIEHUS BEICOTHBIX 3JaHUH

5.4 JlenieHTpaarM30BaHHAs CUCTEMA BOJIO-BOASHOTO OTOTUICHUS

5.1 CxeMBI cCTEMBI HACOCHOT'O BOASTHOI'0 OTOILJICHUS

BojsiHoe oTorsieHre ¢ UCKYCCTBEHHBIM MOOYKICHHEM IHUPKYJISLHUUA BOJIbI MPHU TO-
MOIIIM HAacoca - HACOCHOE BOJSTHOE OTOIUICHHE - TOJYYMJIO CaMO€ LIUPOKOE pacipocTpa-
HeHue. BoasHoe OTOIIeHHE ¢ €CTECTBEHHOW LUPKYJSALUUEH -TPABUTAIMOHHOE - TIpHMe-
HSIOT B HACTOSAILEE BPEMSI CPABHUTEIBHO PEAKO.

[IpakTrKa MOATBEpANIIA TUTHEHUYECKUE U TEXHUYECKHE MPEUMYIIECTBA BOASHOTO
otoryieHus. [Ipy BOASIHOM OTOIUIEHHH OTMEYaroT (110 CPaBHEHUIO C MAPOBBIM OTOIUICHU-
€M) OTHOCUTEJIbHO HEBBICOKYIO TeMIIEpaTypy MOBEPXHOCTH MPUOOPOB U TPYyO, paBHOMEP-
HYIO TEMIIEpaTypy MOMEIIECHNU, 3HAYUTEIbHBIN CPOK CITY>KObI, SKOHOMHIO TEIIOBOM YHEP-
Uy, OECIIYMHOCTb JIEHCTBHUS, IPOCTOTY OOCITYKUBAHUS U PEMOHTA.

CucteMy BOASIHOTO OTOIUICHHSI KaK IPU MECTHOM, TaK U MpPU LUEHTPAIU30BAaHHOM
TEIJIOCHA0KEHUHU MMPUMEHSIOT C BEPXHUM U HUKHUM PACIOJIOKEHUEM MarucTpaieH, ¢ Ty-
MAKOBBIM M MOMYTHBIM JIBUKEHUEM BOJIbI B HUX, C MOCJIEIOBATEIbHBIM U MapaJuIeIbHbIM
(10 HampaBJIEHUIO IBUKEHUS BOJIbl) COEIMHEHUEM OTOMUTENbHBIX Mpudopos. 1o nocnen-
HEMY MPU3HAKY CUCTEMY Ha3bIBAIOT OJHOTPYOHOM, NIBYXTpYOHOM Ui OUPUISIPHOM.

[Ipu pa3paboTke cuCTEM OTOIIEHUS] KOHKPETHBIX 3[aHHI COCTaBJISIOT CXeMbI CH-
CTEM, pa3JIMYHBIM 00pa3oM coyeTasi B KaKJI0H CXeMe MarucTpaiu, CTOSIKA U BETBU C OTO-
NUTEIbHBIMU IPUOOPAMH.

B cxeMe cucteMbl OTOIUIEHHS YCTaHABIMBAETCA B3aMMHOE PACIIONIOXKEHUE TErIo-
O0OMEHHHMKOB (KOTJIOB), IMPKYJISIIUOHHBIX HACOCOB, TEIUIONPOBOJIOB, OTOMUTEIbHBIX MPHU-
OOpOB M JPYrUX 3JEMEHTOB B 3aBUCHUMOCTU OT Pa3MEILEHUS UX B 3[JaHUH, T.€. 3aKperis-
€TCs TOMOJIOTUS WJIH CTPYKTYPa CUCTEMBI.

Cxewmpbl cuctemsl otorieHus B Teduenue 50...70-x romoB XX B. CyIIECTBEHHO BHUJI0-
U3MEHSJIUCH, IpUUEM O0IIKM siBJieHHeM B Poccru ObUIO BBITECHEHHME paHEe IHMPOKO pac-
MPOCTPAHEHHBIX JTBYXTPYOHBIX cUcTeM OAHOTPYyOHbIMU. [Ipu mcmonbp3oBaHuu OAHOTPYO-
HBIX CHCTEM BMECTO JBYXTPYOHBIX MOSBUIACH BOZMOXXHOCTh YMEHBIIIUTD JJIMHY U MAacCy
TpyO, YHUDUIIMPOBATH OTJAEIBHBIC Y3JIbl U JCTANIM, YCTPAHUTH 3aMEPHI B HAType, MEXaHHU-
3UpOBaTh MPOLIECCHI 3aTOTOBKU JI€TaJIeH, OCYIIECTBUTh MPEABAPUTEIBHYIO COOPKY U KOM-
MJIEKTAIUIO Y3JIOB, & B PE3YyJIbTATE - COKPATUTh 3aTPAThl TPY/Ia U CPOKH MOHTaXKa CUCTEM.

[ToTepu naBieHHs B OJHOTPYOHBIX CTOSIKAX M BETBSIX MOJY4YalOTCS 3HAUYUTEIHHO
MPEBBIIAIOIIMMY TOTEPU B ABYXTPYOHBIX cTOsdKaX. [Ipu 3TOM ycTaHaBauBaeTcs yCTONYM-
BbIM TUJIPABIMYECKUN PEKUM OJHOTPYOHBIX CUCTEM: 3a/IaHHOE PACTIPEIEICHUE TEIIOHO-
CUTEJS MO0 OTONMUTEIBHBIM PUOOpPaM COXpaHSAETCA B TEUEHUE BCErO OTOMUTEIBLHOTO CE30-
Ha. [ToaToMy y mpuOOpPOB MOKHO yCTaHaBIMBaTh perynupyroniue kpanbl tuna KPII wiu
KPT, npenna3HaueHHbIE TOJIBKO ISl AKCILTYaTallMOHHOTO (BTOPUYHOI0) PETyJIMpPOBAHUA.
[Ipu 3amycke CMOHTHPOBAHHBIX OJIHOTPYOHBIX CHUCTEM B JIKCIUTyaTaI[MI0 HE MPOBOJISAT
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MyCKO-HAJIAIOYHOTO (TIEPBUYHOTO) PETyJIMPOBAHUS TETUIOOTIAYU OTOMHUTEIBHBIX MPUOO-
POB, KaK 3TO JI€NAIOT MPHU ABYXTPYOHBIX CUCTEMAX.

BeprukajbHasi o1THOTPYOHAsI cMCTeMA ¢ BepXHeil pa3BoAKoOM (C BEpXHUM pacro-
JIO’)KCHUEM TIOJIAfOIIeH M HIDKHEW MPOKIaJKONH OOpaTHOM MarvcTpalieil) mojydmiia pac-
npoctpaHeHue B Havane 50-x rooB (pucyHok 6.1). OHa BBINOJHSATIACH CHAaYaia ¢ ABYCTO-
poHHUM (cTOosKkHU 1,2,4), a TOTOM U C OTHOCTOPOHHUM TIPUCOCTUHEHUEM OTOMUTEIHHBIX
npubopoB K ctoskaMm (crosiku 3 u 5). [IpubGopHble y37bl AENaNUCh KaK MPOTOYHBIMHU
(cTosik 1), Tak ¥ ¢ 3aMBIKAIOIIUMH (CTOSIKUA 2 U 3) U 00XOAHBIMH (CTOSIKU 4 U 5) y4acTt-
KaMu. Bce TUIIBI CTOSIKOB MOKa3aHbl HA PUCYHKE 6.1 17s mpuMepa, a B KOHKPETHOM CH-
CTEeM€ MPUMEHSETCS KaKOW-IMOO0 OIMH (peXxe J1BA) TUII CTOSKA.

3aMbIKaIOIME NOCTOSHHO MTPOTOYHBIE YYACTKU YCTPAUBAINCH OCEBBIMHU (CTOSIK 2) U
CMeIeHHBIMH OT OcH (CTOSK 3), co "cxumamu'", T.€. C YMEHBIICHHEM JIHAMETPA 110 CPaB-
HEHHUIO C IMAMETPOM OCHOBHOI'O Y4YacTKa CTOsiKa, U 0e3 "c:kuMoB". Bbulo J0Ka3aHo, 4TO
"C)KUMBI" OCEBBIX 3aMBIKAIOIINX YYaCTKOB HECYIIECTBEHHO M3MEHSIOT KOJUYECTBO BO/IBI,
3aTexaroiiell B mpuoopsl. B Goubliiell cTeneHn yBelIUYUBaETCS Pacxoj] BOJIbI B IpuOoOpax
IIPU MCHOJIb30BAHUM CMEIIEHHBIX 3aMbIKAIOIIUX Y4acTKoB. [Ipu 3TOM, Kak yke oTMeua-
JI0Ch, 00ECTIEYMBACTCS €IlIe U KOMIICHCAIUS YJIMHEHUsI TpyO NpHU HarpeBaHUU MEXIPH-
OOpPHBIX Y4aCTKOB CTOSIKOB.
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Cr.1 - mportounslii ctosik; Ct.2 1 CT.3 - CTOSAKH COOTBETCTBEHHO C OCEBBIMU M CMELIEHHBIMH 3aMBIKAIOIIUMHI
yuactkamu; Ct.4 u CT.5 -ipoTodHO-perynmpyemMsie ctosiku; 1 - obpatHas maructpans (T2);
2 - oronuTenbHbIe TpuOOpsI; 3 — Kkpansl Tuna KPII; 4 - oceBoii 3amMbIKalOIMK y4acTOK; 5 - mojaromias MarucTpaib
(T1); 6 - rmaBHBIi cTosK (I'.CT); 7 - OTKPHITHIA pacIIMPUTENHHBIN 0aK; 8 - CMEIIeHHBIH 3aMBIKAIONINI YIaCTOK;
9 -npoTouHkIi Bo3ayxocOopruk; 10 - 00xomHol yuacTok; 11 - kpanst Tina KPT; 12 - mupkynsSIMoHHbIH Hacoc;
13 - TenooOMeHHHK
Pucynoxk 6.1. Cxema BepTUKaJIbHOW OJHOTPYOHOM CHCTEMBI BOISHOT'O OTOIUIEHHS ¢ BEpPXHEH pa3BOJIKON MOAAI0-
EH MarucTpau:

O6xonHble ydacTKu (CTOSKU 4 U 5), MpeaHa3HAYEHHbIE JJIsSI MIEPUOIUUECKOr0 HC-
MOJIb30BaHUS MPU MOTPEOUTETHLCKOM (IKCILTYaTAllUOHHOM) PEryJUPOBAHUM TEIJIOOTIAYU
npubopoB kpanamu Tuna KPT, ycTpauBasin cHayaia OCeBbIMH, a 3aTe€M, KaK IPaBUIIO,
CMEIIICHHBIMH.

BeprtukanbHast ofHOTpYOHas cUCTEMa ¢ BEPXHEW pa3BOAKOMN MPUMEHSAETCS B HACTO-
S11I€€ BPEMS CO CTOSIKAMHU BCEX TPEX TUIOB - MPOTOUYHBIMHU, C 3aMBIKAIOIIMMU Y4aCTKaMU U
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IPOTOYHO-PETYIHPYEMBIMU - B MHOTOATAXKHBIX 3/IaHUAX, UMEIOIIHUX YEThIpE-AEBATh 3Ta-
xKeill u boee.

BeprukajbHas oqHOTPYOHAsI cUCTeMA C HUKHEH pa3BOAKOM (C HIDKHUM pacro-
JOXKEHUEM 00EMX MarucTpaiei) crajga pacnpocTpaHsIThes ¢ Hadana 60-X ToJ0B B CBA3M C
MacCOBBIM CTPOMUTEIBCTBOM OecueplauHbIX 37aHui (pucyHok 6.2). B Tak Ha3piBaeMbIx [1-
0o0pa3HBIX CTOSKaX 3TOW CHCTEMBI, COCTOSIIMX M3 BOCXOJAILIEH M HUCXOJAIIECH YacTeH,
IPUMEHSINCHh U IPOTOYHBIE TPUOOPHBIE y3IIbl (CTOSAK 1), U Y3JIbl C 3aMBIKAIOIMMHU y4acT-
KaMH (CTOSKM 2 U 3), U MPOTOYHO-pEryaupyemMble y3ibl (cTosiku 4 u 5). [Ipu HenmapHbIX
OTOMUTENBHBIX TIpHOOpax "xomocToir" (63 MpUOOPORB) AeIaal BOCXOIAIIYIO YacTh CTOSI-
KOB (cTosku 3 u 5). B mpoOkax BEepXHUX paguaTOpPOB HIIM B BEPXHHUX TOUYKAX CTOSKOB C
KOHBEKTOPaMH YCTAaHABJIMBAJIM BO3AYILIHbIE KpaHbl. Perymupyromue kpanbsl tuna KPII n
KPT nomenianu Ha MOABOAKAX, IO KOTOPHIM TEINIOHOCUTEH MTOJAACTCS B MPUOOPHI.

Cr.1 - mporounsiii cTosk; Ct. 2 1 Ct1.3 -CTOSIKM CO CMEUIEHHBIMU 3aMblKatolumu yyactkamu; Ct.4 u Cr.
5 - mpoTOYHO-peryInpyemMbie CTOSKH; 0003HaueHus 1-13 - cM. puc. 6.1

PucyHok 6.2. Cxema BepTHKAIBLHON OJHOTPYOHOM CUCTEMBI BOJSTHOTO OTOIUICHHSI C HYYKHEH pa3BOJIKOM 00erx
Maructpaieit u [1-o0pa3HbIMH CTOSIKAMH

B crosxax mo Ttumy crosika 2 (cMm, puc. 6.2) mpu JBMIKEHUU BOJBI CHU3Y BBEpPX
YMEHBIIIAeTCS 3aTeKaHUe e B MPUOOPHI, 0COOCHHO MPHU YBEITMYEHHOM MX COMPOTUBIICHUU.
[ToaToMy mpennodTeHue OTAaBajIOCh MPOTOYHO-PETYIUPYEMBIM TPHOOPHBIM Yy3JIaM C
JBYXCTOPOHHUM TPHUCOCTUHEHUEM TPUOOPOB K TpyOaM M CMEIIEHHBIMH OOXOIHBIMH
ydacTkamu (cTosik 4). B Takom Buj€ 3Ty CHUCTEMY NMPUMEHSIIOT B HAcCTOsIIee Bpems B Oec-
YepJAauHbIX MHOTOATAXHBIX (TPU-CEMb dTaXel U 0oJiee) 3/IaHUsIX, UMEIOIINX TEXHUUECKUE
MOATOJIbSI WJIH TIOJIBAJIbHBIC TTOMEIIICHUSI.

Cuctemy otoruieHus ¢ [I-o0pa3HbIMU CTOSIKAMH MOKHO BKJIIOYATh B JCHCTBUE B
IPOLIECCE MOHTa)Ka MOATAKHO (C BPEMEHHBIMU NEPEMBIYKAMH), U ITY OCOOEHHOCTh CH-
CTEMBbI UCIIOJIB3YIOT B 3MMHEE BPEMsI MPU BHITIOJTHEHUU BHYTPEHHUX OTACIOYHBIX paboT B
CTPOSIIIIEMCSI MHOTO3TaKHOM 3/1aHUH.

BeprukanbHasa ogHOTPYOHAasi cucTeMa ¢ '"'ONMPOKMHYTON'" HUPKYJAUMEH BOJbI
(C HKHUM PACIIONIOKEHUEM TOJIAIOIIEeH MAarucTpail U BEPXHEW MPOKIATHONW OOpaTHOU
MarucTpaiim), n300paxeHHasi Ha PUCYHKe 6.3, cTaia MPUMEHATHCS ¢ cepeauHbl 60-X ro10B
B 3/IaHUAX MOBBIIEHHOW dTakHOCTH (10 3Taxker u Oosiee). CTOSIKA TaKUX CHCTEM Jealiv
MPOTOYHBIMU (CTOSIKH | ¥ 3) WM CO CMEIIEHHBIMU 3aMBIKAOIIUMU (CTOSIK 4) U 00XOHBI-
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MU (cTosiku 2 1 5) yuacTkamu. OCEBBIX 3aMBIKAIONINX M OOXOIHBIX YYaCTKOB HE TPHUMeE-
Hsu. Berpewanock 1ByCTOpOHHEE MPUCOENMHEHHE NMPUOOPOB K CTOSIKY, HAIpUMEp, Mpu
YCTAaHOBKE KOHBEKTOPOB C KOXYXOM C JIByMsI TOPU30HTAJIBHO PAaCIHOJIOKEHHBIMU TPEIO-
M TpyOamu (ctosik 1). [lotepu naBiieHust B CTOSKaX TaKUX CUCTEM IIPEIyCMaTPUBAIOT
IpU pacyeTe MOBBIIMICHHBIMU JIJII 00ECIEYEHHsS] YCTOMUMBOIO THAPABIMYECKOTO pexUMa
pH dKcIutyaTanuu. B 3Toil cucteMe nHOra MPUMEHSUIUCHh TPOTOYHBIE PACIIUPUTEIbHBIC
Oaku (cM. puc. 6.3).
Cri; C12 7 Crd Ct4 1.5

T2 ik + T2 —
v A *
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o - -0

Crt.1 - IpOTOYHBIN CTOSIK C KOHBEKTOpaMu ¢ KoxkyxoM; Ct.2 1 CT.5 - MpOTOYHO-PEryIupyeMble CTOSIKA COOTBETCTBEH-
HO C KOHBEKTOpamu 0e3 KoxKyxa 1 pagraTtopamu; CT.3 - IPOTOYHBIN CTOSK C paJnaTOPaMIL;
Cr.4 - cTOSIK CO CMEIICHHBIMH K paJiiaTopaM 3aMBIKAOIIMMH ydacTkaMu; o0o3HadeHus 1-13 - cM. puc. 6.1

Pucynok 6.3. Cxema BEpTHKAILHOM OJJHOTPYOHOM CHCTEMBI BOJITHOTO OTOILICHHS C "ONMPOKHHYTON" IUPKYJISIEH
BOJIbI ¥ IPOTOYHBIM OTKPBITHIM PACIIHPUTEIHHBIM OakoM

Cucrema ¢ ONPOKMHYTOM LIUPKYJISIUUEN BOJIBI CIIOCOOCTBYET, HE B PUMEP CUCTEME
C BEPXHEW pa3BOAKOW, MOIAEPKAHUIO PABHOMEPHOI'O TEIJIOBOIO PEXUMA BO BCEX MTOME-
IICHUSX U YCTaHOBKE MPUOOPOB OJIMHAKOBOM IUIOIIAIN IO BHICOTE 3/1aHUA (KOT1a CTENEeHb
OXJIAKIEHUS BOJBI B CTOSIKAX COOTBETCTBYET YMEHBIICHHUIO TEIUIONOTEPh OJHOTHUITHBIX
MOMEIICHHH TI0 BepTUKaIH). [Ipy MpoeKTHpOBAaHUU 3TOM CUCTEMBI H30ETat0T MPUMEHEHUS
KOJIOHYATBIX PAAMaTOPOB M3-3a MIPEYBEIMUYCHUS UX IUIOIIAAU IPU JABMKEHUHM BOJbI B HUX
no cxeme ‘cHu3y-BBepx” (mo 12... 14 % mo cpaBHEHHUIO C IJIOMIAJBI0 MPU JBMKEHUH TIO
cXeMme ‘CBepXy-BHHU3”), @ TAKKE YCTAHOBKH MPUOOPOB O BHICOKUM THAPABINYECKUM COIPO-
THUBJICHUEM B CTOSAKAX C 3aMBIKAIOIIMMU yYaCTKAMH.

B sxunbix 3manusx ¢ "TerbiMu" 4epiakaMu 0OpaTHbIE MarucTpain paccMaTpuBae-
MOI CHUCTEMBbI MPOKJIAJBIBAIOT HA YepAaKax 0e3 TerIOoBOW M30JALMH (YEPAAKU C YUETOM
TEIJI00TAa4YM TpyO cTaHOBATCA "TerbiMu'). Takue yepaaku UCOIB3YIOT i OecKaHalb-
HOT'O cOOpa BBITSHKHOTO BO3/1yXa K BEHTUISIIUOHHBIM [IAXTAM.

Eme pa3 ormernm, 4To 11si OOJNBIIMHCTBA COBPEMEHHBIX BEPTUKAIBHBIX OJIHOTPYO-
HBbIX CHCTEM BOJSHOIO OTOIUICHUS XapaKTEPHO OJHOCTOPOHHEE MNPUCOEAMHEHHE OTOMH-
TEJIbHBIX PUOOPOB K CTOSIKaM. XOTsI IPU 3TOM U YBEJIMUMBAIOTCS YUCIIO CTOSIKOB M PacXojl
TpyO, 3aTO MOSABISAETCS BO3MOKHOCTh YMEHBLINTh UX JAUAMETP U YHU(DUIIUPOBATH IPUOOP-
HbIE y371bl. MaccoBoe 00€3TMUYEeHHOE M3TOTOBJICHHUE TAKHX Y3JI0B CIIOCOOCTBYET MOBBIIIIE-
HUIO IPOU3BOIUTEIBHOCTH Tpyna. Kpome Toro, yBeandyeHue dnciaa OTKPHITO MPOKJIabIBa-
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eMBIX CTOSIKOB - CBOCOOPA3HBIX IPPEKTUBHBIX OTOMUTEIBHBIX MPUOOPOB - 3aMETHO COKpa-
IIaeT IUIOIA/Ib HArPeBaTEIbHON MOBEPXHOCTH OCHOBHBIX IPUOOPOB.

Cxembl IBYXTPYOHOIl CHUCTEMBI BOJSHOTO OTOIUICHHUS MPEACTaBIEHBI HA puc. 6.4
NPUMEHUTEIFHO K JABYXdTaXHOMY 31aHuio. CleBa TOKa3aHa 4acTh CHCTEMBI C BEpXHEH
pa3BoJIKOM (PUCYHOK 6.4, a), clIpaBa - ¢ HIKHEH pa3Bojikoi (puc. 6.4, 0), mpuyeM JIeBbId 13
JIBYX CTOSIKOB M300paKeH C IEHTPaIM30BaHHBIM yJaJICHHEM BO3/yXa, a MPaBbIid - C MECT-
HBIM Y€PE3 BO3yLIHbIE KPaHbI HA OTOMMTENLHBIX MPUOOPAaX Ha BEPXHEM JTAXKE.
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13
@ - ¢ BEpXHEH pa3BOJIKOH MoJaroleil MarucTpaiy; 6 - C HWKHEH pa3BOJKOW 00erxX MarucTpaiei;

1 u 2 - monatomue (T1) u obpatrbie (T2) maructpany; 3 u 4 - COOTBETCTBEHHO IMOIat0INe U 0OpaTHBIE YacTH CTO-
SKOB; 5 - OTONHUTENBHBIE TPUOOPEL; 6 - Kpanbl THa KP/I; 7 - rnaBHei crosk (I'.cT); 8 -OTKPHITHIH pacInpUTENbHBIN
0ak; 9 - BozaymHast muHwust; 10 - Bo3mymiHeie KpaHsl; 11 - coemuauTen HAS TpyOa pacInpUTeIHHOTO OaKa;

12 - uupkynaunoHHbIN Hacoc; 13 - TemI000MeHHUK
Pucynok 6.4. CxeMbl BEpTHKAIIbHON ABYXTPYOHOU CHCTEMBI BOJISTHOTO OTOIUICHUS:

JIByxTpyOHasi cucTeMa, KaK y»e OTMEUYEHO, MPUMEHSIIACh B TOCIEAHEE BPEMS CpaB-
HUTEIBHO peniko. CrcTeMa ¢ BepXHeHd pa3BOKOi HCII0JIb30BAIACh IPY €CTECTBEHHOMN 1IUp-
KYJISIIIUM BOJIbI, 0OCOOGHHO TIPU KBAPTHUPHOM OTOILJICHUH, & TAKXKE JUIsl OTOTUICHUS JKETIE3HO-
JIOPOKHBIX BAaroHOB. IIpr HACOCHOW LMPKYJSIUMUA BOJABI 3TAa CHCTEMA yCTpauBajlaCh IMpe-
UMYIIECTBEHHO B MAJIOATAXKHBIX ([IBAa-TPU dTaxka) 3AAHUAX BO M30EKaHUE 3HAYUTEIHLHOTO
BEPTUKAJILHOTO TEIUIOBOTO Pa3peryjJupoBaHUs U3-3a JCUCTBHUA B JABYXTPYOHOM CTOSIKE
€CTECTBEHHOTI'O JaBJICHUSI.

JIByxTpyOHas cUCTeMa ¢ HMXKHeH Pa3BOAKOM MPUMEHsUIACh yalle, YeM CUCTeMa C
BEPXHEH pa3BOAKON, OCOOCHHO MPH YHCIIE 3TAXKEW B 3JaHUSIX Oosiee TpeX U B 3AaHUAX, CO-
CTOSIIIIMX U3 PA3HOATAXKHBIX YacTed. [Ipu 3TOM nexonuimm u3 ee MpeuMyIecTB - MEHBILIETO
pacxonia TpyO U OOoJIbIlIeH BEPTUKAIBLHON THUAPABIMYECKON M TEIJIOBOM YCTOMYMBOCTH IO
CPaBHEHUIO C CUCTEMOM, BBIITOJHEHHOU C BEPXHEU Pa3BOJIKOM.

CoBpemeHHass TEHJICHIIMS Ha 3HAYUTEIBHOE YBEIMYEHHE B CHCTEMAX BOJSIHOTO
OTOIUIEHUS] HACOCHOTO LUMPKYISALMOHHOIO JABJICHHUS CYIIECTBEHHO COKpAIlaeT OTpHULA-
TEJIbHOE BO3JEHCTBUE €CTECTBEHHOTO JaBJICHUS Ha THAPABINYECKYIO0 YCTOWYUBOCTh pado-
ThI IBYXTPYOHBIX CUCTEM M pacIIUpsieT 00JIacTh UX MpuUMeHeHus. B HacTosiee Bpems Ta-
KHE CUCTEMBI C HUKHEW Pa3BOJKON MPUMEHSIOTCA U B MHOTO3TaKHOM CTPOUTEIIbCTBE.

Boznymaple muHUM 71 IEHTPAIM30BAaHHOTO ynaajaeHus Bo3ayxa (cm. puc.6.4, 0)
YCTPauBAJIUCh TOJBKO B CHEIUATBHO OOOCHOBAHHBIX CIIyYasiX, YUYUThIBas YBEIMYECHUE MPU
ATOM pacxoia TpyO M MX HEAOJITOBEYHOCTH M3-3a aKTUBHOM koppo3uu. Kak mpasuio, cu-
CTEMY JEJIAJIA C BO3AYIIHBIMU KPAaHAMHU B BEPXHUX TOYKAX CTOSIKOB.
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Ha puc. 6.4 uzo0pakeHa pacmpoCTpaHEHHas TaK Ha3blBaeMas CTOJIOOBas cxema
MPOKJIAJKU CTOSIKOB, IMPH KOTOPOH MOJIBOJIKHA MPUCOSAMHSIIOTCS K OTONMHUTEIBHBIM MPUOO0-
pam ogHocTopoHnHe. [Togarornme u 0OpaTHBIC YAaCTH CTOSKOB IMPU ATOM MPOKJIAILIBAIOT Psi-
noM (TIOJAroNIMe BCET/Aa CIipaBa MpH B3MIAAe u3 nmoMenieHus ). CymecTByeT TakKe Iero-
yeyHas CXeMma MPOKJIAJIKA CTOSKOB, KOTJIa OHH PaclojaraloTcsi pa3o0IIeHHo (IT0 OJHOMY
MEXITy TpuOopamu), a MOABOJKU MPUCOSAUHSIIOTCS K MpuOOpaM ¢ pasHbIX CTOpoH. [Ipu
pa3HOCTOpPOHHEM (0COOEHHO MUAroHAJIBHOM) MPUCOCTUHEHHH TPyO K paamaropam 3TH
npuOOpPHI JIydllle TPOTPEBAIOTCS, UCKIIOYAIOTCA TAK)Ke CKOOBI Ha CTOAKAaX JAJsl OrMOaHUs
TOPU30HTAJIFHBIX MOJABOJOK. Bee ke MpenMyIIeCTBEHHO MPUMEHSIOT CTOJIOOBYIO CXEMY,
IpU KOTOPOM BO3MOXKHO HE3aBHCHMOE PEryJIMpOBaHHE M OTKIIOYEHHE Ui PEMOHTA
000COOJIEHHBIX TAPHBIX CTOSKOB.

l'opuszoHTanbHasi OAHOTPYOHAsI CHCTEMAa, BCTPEYABINASACA paHee B OCHOBHOM B
OJTHOATAXXHBIX 3JaHUSIX BPEMEHHOTO THIA, B TOCIECIHEE BPEMs CTajla IPUMEHSTHCS IS
OTOIUJICHUS CEIHCKOXO3SIMCTBEHHBIX COOPYKEHUM, MHOTOATAXHBIX 37]aHUN KaK MPOU3BOJI-
CTBCHHBIX, TaK U T'PaXJAHCKHUX (PUCYHOK 6.5).
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| - mpoTouHast BETBb I MPUOOPOB, PACIIONOKEHHBIX Ha pa3HbIX dTaxax; || - mporounas ouduisipHas BeTBb;
[11- BeTBb ¢ 3aMBIKAIONIMMU Y4acTKaMu; 1 - panxuatopsr; 2 - Bo3ayliHas Tpy0a; 3 - BO3AYIIHbIC KPAHBL;
4 - moparomMi CTOSIK; 5 - OOpaTHBIM CTOSK; 6 - 3aIIOPHO-PETyIUPYIOLIAs apMaTypa;
7 -OTKPBITHIA PACIIUPUTENBHBIN 0ak; 8 - KOHBEKTOPHI ABYXTpYyOHbIe; 9 - kpanb Tnna KPIT;
10 -oceBoii 3ambIKaromui yaacTok; 11 - oOpaTHas MarucTpasb;
12 - nupkynsauuoHHbIH Hacoc; 13 -TermIo00MeHHUK
Puc. 6.5. Cxembl rOpH30HTAIBHOM OIHOTPYOHOH CHCTEMBI BOASHOTO OTOIICHUS

PacripocTtpanenue ropu3oHTaIbHOW CUCTEMBI CBSI3aHO C YBEJIMYECHHUEM JUIMHBI 3/1a-
HUM, BHEJIPEHUEM COOPHBIX KapKACHO-TIAHEJIBHBIX KOHCTPYKIIUN C MIMPOKUM IIIaroM Ko-
JIOHH Y yJJIMHEHHBIMU CBETOBBIMH MpoemMaMu. OTCYTCTBUE B TAKUX 3/IAHUSX MPOCTEHKOB
M OTBEPCTHM B MAHENSAX MNEPEKPBITUM 3aTPYAHSIO pa3MEIICHUE TPATULIMOHHBIX BEPTH-
KaJIbHBIX CTOSIKOB. Hayimume JIeHTOYHBIX CBETOBBIX MPOEMOB MPEAONPEALISIIO pa3MeNle-
HUE OTOMUTEJIbHBIX MPUOOPOB HE OTACIBHBIMU IPYyNIaMH, a B BUJE Lenouek (Bo u30exka-
HUE TEIUIOBOro auckomdopTta B nomenieHusx). CoeauHss MOCIeI0BaTeIbHO OTOMUTENb-
HbIE MPUOOPHI YBEIIMUCHHOU JJIMHBI KOPOTKUMU TPYOHBIMU BCTaBKaAMHM, MOJIy4ald TOpH-
30HTaJIbHBIE OJJTHOTPYOHBIC BETBH.

B ropuzoHTansHOi OAHOTPYOHON CHCTEME COKpAIIaeTcsi M0 CPABHEHUIO C BEpPTH-
KaJIbHOW CHUCTEMOU MPOTSIXKEHHOCTH TEIJIONPOBOIOB, OCOOCHHO CTOSIKOB U MAaruCTpasIei.
HeMHorouucneHnple yKpyMHEHHBIC CTOSKH JJIi TOPU3OHTAIBHBIX OJHOTPYOHBIX BETBEH
(cM. puc. 6,5) NpOKIIaIBIBAIOT BO BCIIOMOTATEIbHBIX TOMEIIECHUSAX 3/1aHMUS.
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B ropu3oHTanbHBIX OMHOTPYOHBIX BETBAX MPUMEHSIOT MPOTOYHBIE HEPETYIHpye-
MbI€ MPUOOPHBIE Y3IIbI (BETBb 7) M PEryJIHpPyEeMbIe Y3JIbI C OCEBBIMHU 3aMBIKAIOITIMHU
(BetBb Il Ha pucynke 6.6) u 06xoaHBIMU y4acTKaMu. [Ipu IPOTOYHBIX BETBSAX PEryJIUPO-
BaHWE TEIUIONO/IaYH B MOMEIICHUS OCYIISCTBIISIOT BO3IYIIHBIMY KJIallaHAMH B KOHBEKTO-
pax ¢ KOXYXOM WJIH OOIIMM (711 BCEX MPUOOPOB HA OJHOM 3Ta)Ke) PEeryTUPYIONIIM BEH-
tuneM. [lonobHas cxema npumeHsieTcs ¢ Hadana 70-X TooB.
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a - C BEpXHEH pa3BOAKOI MOaIoNIeit MaruCTpaid; 6 - ¢ HIDKHEH Pa3BOAKON 00erX MarucTpaiei
Puc. 6.6. [IpubopHbie y31IbI TOPH30HTAIFHON ABYXTPYOHOI CHCTEMBI BOASIHOTO OTOTUICHUS

[Ipy KCHONAB30BaHMM B CHCTEME OTOIUICHHUS 3/1aHUS BBICOKOTEMIIEPATYPHOU BOIbI
IPUMEHSIOT yIJIMHEHHbBIE TOPU30HTAIIBHBIE OAHOTPYOHBIE BETBU C LIHUPKYISLUUEH MOCTe-
MIEHHO OXJIaXK/IaloIIeicsl BOJIbI CHU3Y BBEPX Uepe3 MPUOOPHI Ha pa3HbIX 3Taxax (BeTBb | Ha
puc. 6.5). Torna BbIcOKOTEMIIEpaTypHasi Boja OyJeT HAXOJUThCS B 30HE MOBBIIICHHOTO
TMJIPOCTATUYECKOTO JABJICHHUS, YTO MIPEAOTBPATUT €€ BCKUIIAHUE.

['opu3oHTanbHas OAHOTPYOHAsl CUCTEMa HPUrOJHA TAKXKE A MEPUOJUYECKOTO
OTOIUICHUS MOMEUICHUH Ha pa3IMUHbIX 3TaXax (Harmpumep, MpHU OTIMYAIOLIUXCS TEXHOJIO-
TMYECKUX MPOLECccax CO 3HAUYUTEIbHBIMHU TEIUIOBBIIECICHUAMHU), a TaKXKe I OTOIUICHUS
CTapHUHHBIX 3/1aHUN CO CBO{YATBIMH ITEPEKPBITUAMMU.

Cxembl OM(QUIAPHOI cHCTeMBbI BOASHOIO OTOIUICHHUS, KOTOpasi MOKET OBITh C BEp-
TUKAJIBHBIMU CTOSIKAMHA W TOPU30HTAJbHBIMU BETBSMM, AHAJIOTMYHBI PACCMOTPEHHBIM
cXemMaM OJTHOTPYOHOW CHCTEMBI.

B BepTHKaJbHOI OMPUIAPHOH cHcTeMe YCTPauBalOT, KaKk U B OAHOTPYOHOH CH-
cTeMe ¢ HWKHEeU pa3Bojkoi, I1-o0pasnbie cTosiku (cM. puc. 6.2). 1o Takoil cxeme nenanu
1o cepeauHbl 80-X TOJOB OTOIJIEHUE OTAENIBHBIX THUIIOB KPYMHONAHEIbHBIX JKUJIBIX 37a-
Hui. Tam ucnonp3oBanuch TpyOUaThle HArpeBaTENIbHbIE 3JIEMEHTHI, BCTPOCHHbBIE BMECTE
CO CTOSIKAMHU BO BHYTPEHHHUI OCTOHHBIN CJIOW HAPY>KHBIX TPEXCIOWHBIX CTEHOBBIX MaHe-
neit. Ilpu 3ToM HarpeBaTENbHBIE ANEMEHTBI KaXKIOTO MOMELICHMS IEIWINCh Ha JIBa 3Mee-
BHKA, U KOK/BI 3MEEBUK OTAEIIBHO MPUCOEANHSIICS K BOCXOIAIEN M HUCXOAALIEH YacTIM
CTOSIKA.

B ropusonranbHoii 6uuIApHON cUcTeMe UCTIONB3YIOT TPyOUaThie OTOMUTEIbHbBIC
puOOpPHI - KOHBEKTOPHI, OETOHHBIE PAIMATOPHI MPUCTABHOTO TUIIA, PEOPUCTHIC U TIIAJKUE
TpyO®I (cM. BeTBb |l Ha puc. 6.5). CtanbHble U UyTYHHBIE PAAHATOPBI MOTYT OBITH TIPUME-
HEHBI TOJIBKO IIPU JIBYXPSIHOM MX YCTaHOBKE. B Takou cucrteme Tak e, Kak U B OIHO-
TpyOHOU cucTeMe C MPOTOYHBIMU MPUOOPHBIMH Y3JIaMU, HEBO3MOXKHO WHJIMBHIYalbHOE
KOJIMYECTBEHHOE PEryJUpPOBaHUE TEIUIOOTAAYM OTACNIbHBIX OTONMUTEIBHBIX MPUOOPOB.
[TpumeHsieTcs KONMYECTBEHHOE PETYJIMPOBAHUE TEIUIOOTIAYM Cpa3y BCEHl LIETOYKU MpHU-
OOpOB WJIM PETYJIMPOBAHUE TEIIOOTIAYU KaXI0ro mpruodopa ‘o BO3ayXy', €clid yCTaHaB-
JIMBAIOTCS KOHBEKTOPHI C BO3IYIIHBIM KJIallaHOM.

budunspHas cucreMa ¢ ropu30oHTaIBLHBIMU NO(AacaIHBIMU BETBIMH HanbOosee 4acto
VICIIOJIB3YETCS B POM3BOJCTBEHHBIX U CEIBCKOXO035CTBEHHBIX 3aHUSAX.
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B 0AHOATaXHBIX 3MaHMUSIX paHee MPUMEHSBIIEECS TOPU3OHTAIBLHOE IBYXTPYOHOE
pacnpeieJieHue TEIUIOHOCUTEINS TI0 OTONMUTENbHBIM NMPUOOpaM 3aMEHSIIOCh COCTMHEHHEM
IPUOOPOB MO OJHOTPYOHOH MM OMGUIIIPHON cXemaM, Kak 00Jiee IKOHOMHBIM 1O PacXxo1y
TPYO ¥ YCTOMUYMBBIM O TEIIOOTAa4e MPUOOPOB. JBYXTpyOHbIE MarucTpail NPUMEHSIIUCH
JUIIb TPU HEBO3MOKHOCTH MCTOIB30BAHUS OJTHOTPYOHOUM CXEMBI U TOJIBKO C TIOMYTHBIM B
HUX JIBIDKEHHEM TeIuIoHOCcHUTeNs ((pparMeHT cUcTeMbl - cM. puc. 6.6). Ilpu sTom ruapas-
JIMYECKOE COIPOTUBIICHUE OTOMUTEIBHBIX MPUOOPOB IO BO3MOKHOCTH YBEIUYUBAJIH,
YKPYITHSISA TPUOOPHI U UCIIOJIBb3YS 3MEEBUKOBYIO (POPMY ABMKEHHS BOJbI B HUX (Ha pUc.6.6
- CJICBA).

5.2 CucreMa OTOIIEHHS € €CTeCTBEHHON HMPKYJIALMeil BOAbI

OO6nacTh MPUMEHEHHSI CUCTEMBI C €CTECTBEHHOW HMPKYISAIHMENH BOIbI (rpaBUTAIlH-
OHHOI) B HacTOSILIEE BPEMs, KaK Y€ M3BECTHO, orpaHudeHa. Ee ucronb3yroT A OTol-
JICHUSI OTIEJIbHBIX KUJIBIX KBapTUP, 000COOJICHHBIX 3/aHUi (OCOOCHHO B OTAAJICHHOU
CEJbCKOM MECTHOCTH), 3AaHUI NPHU HE HAJIAKEHHOM CHA0XEHUU AJIEKTPHUUECKOU 3HEPIu-
eil. ['paBUTALIMOHHYIO CHCTEMY NPHUMEHSIIOT TAK)KE€ B 3/IaHUSAX, B KOTOPBIX HEAOMYCTHUMBI
BBI3bIBAEMbIE LIUPKYJISUOHHBIMA HACOCAMHU M BBICOKMMH CKOPOCTSMH BOJIbI IIyM U BUO-
panus KOHCTPYKIHM (HampuMep, Ipu TOYHBIX U3MEPEHUSX ).

Cucrema ¢ €CTECTBEHHON LMPKYISILIMEH BOABI MOXKET OBITh YCTPOEHA JUIsl OTOILJIE-
HUSl BEPXHHUX MOMEIICHUH BBICOKUX 3AaHUN (HalpUMep, TEXHUYECKOIro 3Taxa MpHU KOHIU-
LIMOHMPOBAaHUU BO3yXa, COBMEUICHHOM C OTOIUIEHWEM, B OCHOBHBIX IOMEILECHUSIX 3/1a-
HUSA).

OrpanuueHre 00JacTH IPUMEHEHUS CBSI3aHO C TEM, YTO JUISl LIUPKYJIISIIUU BOJIBI UC-
MOJIB3YETCS Pa3IMYue B THAPOCTATHUECKOM JABJICHUU B BEPTUKAIBHBIX YACTSIX CHCTEMBI,
KOTOpPOE TOJIbKO B BBICOKHUX 3/IaHMSIX JOCTUTAET 3HAUYECHUU, COM3MEPHUMBIX C JIaBJIEHUEM,
CO371aBa€MbIM HaCOCOM.

B MasioaTakHBIX 3AaHMSIX FPABUTALIMOHHAS CUCTEMAa MMEET CIEAYIOLIUE HeJ0CTAT-
KM 110 CPABHEHUIO C HACOCHOW CHUCTEMOM BOASTHOTO OTOIUICHMUS:

* - COKpallleHHbIH panuyc naeuctBus (10 20 M MO TOPU3OHTAM), 00YCIOBICHHBIN
HEOOJBIINM [UPKYJISLUOHHBIM JIABICHHUEM;

* - MOBBILIEHHAs MepBOHauYajIbHast CTOUMOCTh (10 5...7 % CTOMMOCTH HEOOJIBUINX
3/1aHUi) B CBSI3U C IPUMEHEHUEM TPYO YBEIMUEHHOIO AUAMETPA;

* - YBEJIMYEHHBIE PACXOJ METaJlIa U 3aTPaThl TPYla HA MOHTaX CUCTEMBI;

* - 3aMEJUIEHHO€ BKJIIOUEHHUE B JEHCTBHE W3-3a OOJBIION TEIJIOEMKOCTH BOABI U
HU3KOr0 LIUPKYJISILHUOHHOTO JIaBJICHHUS;

* - MOBBILIEHHAs OMTACHOCTb 3aMEp3aHus BOJbBI B TpyOax, MPOJIOKEHHBIX B HE OTall-
JMBAEMBIX TOMEIICHUSIX.

Bmecte ¢ TeM rpaBUTallMOHHAsi CUCTEMa OTOIUICHUS O00JIaJaeT JT0CTOMHCTBAMMU,
ONPEEISIIOIIMMU B OTJIETBHBIX CIy4asix ee BhIOOp:

* - OTHOCHUTEJIbHASI MPOCTOTA YCTPOMUCTBA U AKCIIAyTallUU;

* - HE3aBUCHUMOCTb JCHCTBUSA OT CHAOKEHHUS AIEKTPUUECKON dHEprueil;

* - HHM3Kas CKOPOCTb JIBM)KEHHUS TEIUIOHOCUTENS, OTCYTCTBUE LHUPKYISIIMOHHBIX
HACOCOB U COOTBETCTBEHHO LIIyMa U BUOpaluii;

* - CpPaBHMTEJIbHAS JIOJITOBEYHOCTH (ITPH MPABUIIBHOW 3KCILIyaTallMM CUCTEMA MO-



37

XKeT nerictBoBath 35...40 net u 6onee 0e3 KamUTaTbHOTO PEMOHTA);

* - yIy4IlIEHHE TEIUIOBOTO peKUMa MOMEIIEHUH, 00YCIOBIEHHOE IEUCTBHEM C KO-
JMYECTBEHHBIM CAMOPETYIUPOBAHUEM.

OcTaHOBUMCS Ha SIBJICHUU KOJIMYECTBEHHOTO camMoperyJaupoBanus. B rpaBuraiu-
OHHOM CHCTEME CO3/IaCTCsl CBOCOOPA3HBIN MEXaHU3M €CTECTBEHHOI'O PEryJIMpOBaHUS: MPU
IPOBEICHUH OOBIYHOTO KAYECTBEHHOTO PETYJIMPOBAHUS, T.€. TP U3MEHEHUHN TeMIepary-
pBI BOJbI, CAMOIIPOU3BOJILHO BO3HUKAET KOJMYECTBEHHBIC U3MEHEHHUS - U3MEHSETCS pac-
X0JT BOABL. JICHCTBUTEIIBHO, €CITM TMOBBIIIATh TEMIIEPATYPy TPEIOIIEH BOJBI MPU MTOHUKE-
HUU TEMIEPATYPbl HAPYKHOTO BO31yXa (M HA00OPOT), TO B CUCTEME U3-3a MHOTO paclpe-
JIeJICHUs TJIOTHOCTH BOJIBbI OYJIET YBEJIMYUBATHCS (YMEHBIIATHCS) €CTECTBEHHOE IIUPKYJIs-
LMOHHOE JIaBJIEHUE, a CJIEJOBATENIbHO, U KOJMYECTBO LUPKYIHpYyIomend Bojabl. OqHOBpe-
MEHHOE U3MEHEHHE TEMIEPATyphbl U KOJUYECTBA BOJABI 00ECIIEYnBAET HEOOXOIMMYIO Tell-
JI0OOT/Iauyy OTONMTENBHBIX MPUOOPOB JJISI MOJAJIEPAKAHUS POBHOM TeMIlepaTyphl MOMeEIIle-
HUU.

B aByxTpyOHOIl cucTeMe yCUJIEHUE WJIM OCJIa0JeHUE IUPKYJISAIUN BOABI B IUPKY-
JSIAOHHOM KOJIBIIE KaXKJIOTO OTOINUTEIHLHOTO MpuOopa M3MEHsET TeIuionepeaady B Io-
MEIIECHUE, KOTOpasi, B3AUMOJICHCTBYS C TEIUIOMOTEPSIMH MOMEIICHHS (TOPMO3ACh UIIH BO3-
pacrasi), caMa BJIMSIET Ha PacXo/]l BOJbI, U3MEHSsI TeMIIepaTypy oOpaTHOM BOAbI (a C HEH U
UPKYJISIIMOHHOE JIaBjicHue). B pe3ysibTaTe B KaXJI0M MOMEIIEHUN COXPAHSIETCS] COOTBET-
CTBHUE MEX]y TEIUIOOTAaueil mpulopa M TEIUIONOTEPSIMH, T.€. 00eCIeYyuBaeTCA MpU JICH-
CTBHUH CHCTEMBI OTOIUICHUS POBHBIN TETUIOBON PEKHM.

B BepTUKaIbHON OJHOTPYOHOU CHCTEME UMEET MECTO TaKOE€ K€ KOJUYECTBEHHOE
CaMOpETyJINPOBAaHNE, HO B OTJIMYHE OT ABYXTPYOHOH CHCTEMBI B IUPKYIISAITMOHHBIX KOJIb-
ax He Ka)xJ0ro npudopa, a y>ke CTOAKOB B LIEJIOM C MX MOCJIEI0BATEIbHO COEIMHEHHBIMU
npudopamu. [Ipu 3ToM ycunenue uiam ocnabieHue HUPKYISIUN BOIbI MPOUCXOAUT OoJee
WHTEHCUBHO, Y€M B JIByXTpyOHOU cucteMe. B pesynbpTaTe B TEIUIBIA MEPHUOJT OTOMUTEh-
HOTO CE30Ha HaAOII0JAeTCs OTKIOHEHHE OT HEOOXOJMMOM TEeIIONOJauM y YacTH MpHuOo-
POB: TMpHU JBIKCHUU B CTOSIKE CBEPXY BHU3 CHJIBHO YMEHBIIIEHHOTO KOJIMYECTBA BOJIbI
HUKHUE MMPUOOPHI HECKOJIBKO HEJIOTPEBAIOT MOMEIIEHUS. DTO SIBJICHUE CMSTYaeTCs C yBe-
JUYCHUEM YKCIIa ATAKEH 31aHuUs.

MOo>XHO ciienath BbIBOJ, YTO MPU €CTECTBEHHON MUPKYJIISIIUN BOJBI MPEUMYIIIECTBO
B MaJIOdTAXHBIX 3/IaHUSIX CJIENYEeT OTJaBaTh NBYXTPYOHOW cuUcCTeMe OTOIUieHus. BepTu-
KaJIbHast OJIHOTPYOHAasl CUCTEMa MPEINOYTUTENIbHA B MHOTOATXKHBIX 3IaHMIX, Tl OJ1aro-
napsl YBEITMYCHUIO €CTECTBEHHOTO MUPKYIISIIMOHHOTO JTaBJIICHUS MOXHO YMEHBIIUTh JHa-
MeTp TpyO (MO CpaBHEHHIO C JIBYXTPYOHOI)/ a TakKe pacmojiaraTb OTACJIbHBIE OTOIH-
TeJIbHBIE MPUOOPHI HUXKE KOTJIa WK TEMJI000MEHHUKA.

CxeMa rpaBUTallMOHHON CHCTEMBI BO MHOTOM MOJJ00HA paCCMOTPEHHOM BBIIIE CXe-
M€ HAaCOCHOM cucTeMbl OToruieHus. [lepedyrncnuM uib 0COO0EHHOCTH KOHCTPYKIIUM Tpa-
BUTALIMOHHOM CUCTEMBI, OTPAXKAIOIIKE TPUPOY €€ JEHCTBHUS.

1. T'paBuTarimoHHas cucTema Jijisl yJIyqIIeHUs [IUPKYIISIIUN BOIBI YCTPAUBACTCSI, KaK
MPaBUJIO, C BEPXHHUM PACTIOI0KEHUEM MOAAIOIIEH MAaruCTPail - C BEpXHEN pa3BOJAKOM (CM.
puc. 5.1, a).

2. PacmmpuTtenbHbIil 0aK B TPaBUTAIIMOHHON CHUCTEME MPHUCOCIUHSACTCS HETOCpes-
CTBEHHO K TEIJIOW30JUPOBAHHOMY TJIABHOMY CTOSIKY JJISI HETIPEPHIBHOTO YJIAJICHHS BO3ITY-
Xa U3 CUCTeMBI uepe3 6ak B atMocdepy (6e3 BO31yX0COOPHUKOB U BO3TyXOOTBOYHKOB).
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3. Tloparomasi MarucTpaib MPOKIAIbIBACTCS, KaK MPABHUIIO, MO TIOTOJIKOM BEpXHeE-
ro sTaxa 0€3 TEeIUIOBOM M30JISAIMU C YBEJIWYEeHHbIM YKJIOHOM (He meHee 0,005 m/m) st
cbopa BO3/1yXa MPOTUB HAIPABJIECHUS IBUKEHHUS BOABI (CM. puc. 5.6, 6) Kk TOUKE MPHUCO-
€IMHEHUS PACIIUPUTEIBHOIO OaKa.

4. ITpuOopHbIe y37bl BBINOJHAIOTCA Ul 00ECIIEUEHUs JBH)KEHUS BOJABI B OTOIU-
TENbHBIX MpUOOpax no cxeme “cBepxy-BHU3Y (cM. puc. 4.17) ¢ 1eabt0 MOBBILIEHUS KO3(-
¢urMenTa Tenonepeaayu npudopos.

5. OnHOTpYOHBIE CTOSIKA YCTPaWBAIOTCS C 3aMBIKAIOIIMMHU y4acTKaMu y TpUOOpOB
(cM. puc. 5.7, 6) s yMEHBIIICHUS ITOTEPh JABJICHHS TIPH JBMOKSHUU BOBI Yepe3 proOop-
HBIE Y3JIbL.

Ha pucynke 6.7 n3zoOpakeHa NpHHIMIHAIbHAS CXEMa IPaBUTAMOHHOW CHCTEMBI
BOJISTHOTO OTOIUICHHSI C BEPXHEH Pa3BOJIKON M TEINIOOOMEHHUKOM, KOTOPBIA MPUMEHSIIOT
IPU HE3aBHCHMOM IPUCOEAMHEHUU CUCTEMBI K HapyXXHbIM TeruionpoBojaM. IlokaszaHo,
YTO HAIIOJIHEHHWE M MOJNUTKA CHUCTEMBI JENAITCA J€a’pUPOBAHHOW BOJOW U3 HAPYKHOIO
o0paTHOro TEeIIoNpoBoJa 0e3 Hacoca, YTO BO3MOYKHO IPU JIOCTATOYHO BBICOKOM JIaBiie-
HuM B HeM. [Ipu MecTHOM TemiocHaOXEeHUH TEIUIOOOMEHHUK 3aMeHseTcs KoTiaoM. Hamos-
HEHHUE U IMOJAIUTKA IIPU 3TOM OCYLIECTBIISIETCS U3 HApYKHOIO BOAOIPOBOJIA, & IIPU €0 OT-
CYTCTBUU IIyTE€M PYYHOH 3aJMBKH BOJbI B PaCIIMPHUTENbHBIN 0ak. [logpoOHbIe cxeMbl cTos-
KOB JIByXTpyOHO CHCTEMBI 1aHbl HA pUCYHKE 6.4, a, OAHOTPYOHOM - Ha pUCYyHKe 6.1.

B03MOHO ITPUMEHEHUE T'PABUTALMOHHBIX CUCTEM OTOIUIEHUS C HW)KHEW Pa3BOAKON
o0enx Maructpaiiei, IByXTpyOHbIe U OJHOTPYOHBIE CTOSIKA KOTOPBIX M300paXK€HbI HA PUC.
6.4, 6 u 6.2. OgHAKO TIPU STOM YMEHBIIAETCS [UPKYISIMOHHOE JaBJICHUE, YTO MPUBOANUT K
YBEJIIMYEHHUIO TUAMETPOB TPYO, YCIOXKHIETCS COOp M yJAJIEHUE BO3AYIIHBIX CKOIUICHUN U3
cucTteMbl. PacipuTenbHblid 0aK B 3TOM CIIy4ae NPUCOECIUHEH K MarucTpail B HHKHEH ya-
CTH CUCTEMBI, U €r0 MO>KHO HCIIOJIb30BaTh JJISl yIAJICHUS BO3yXa TOJIBKO MPHU MPOKIAJIKE
CHelHMaIbHBIX BO3AYIIHBIX TPYO, MOKa3aHHBIX HA puc. 6.4, 6.

Cucrema ¢ "onpokuHyTON'" HHUPKYJIALMENH MPU €CTECTBEHHOW LUPKYISLMA BOAbI HE
UCIIOJIb3YETCS, TaK KaK B HEH MHOTa BO3HUKAET 00paTHOE ABMKEHHE OXJIaKICHHOW BOJBI B
CTOSIKAX.

1 - TennooOMEHHHK (WM TEIUIOTEHEPATOP - BOJOTPEHHEIN KOTeN); 2 U 3 - HapyKHbIE, COOTBETCTBEHHO, TIOAAIOIINN 1
0OpPAaTHBIN TETIONPOBOIBL; 4 - TIABHBIN CTOSIK; 5 - OTKPBITHIN PaCHIMPUTENHHBIN 0aK; 6 - IOaroIast MarucTpansb;
7 - OTONUTENbHBIN TPHOOP; 8 - HATIOJIHUTEIBHO-TIOANMTOYHAs TPpyOa; 9 - 00paTHBIH KiianaH

Pucynok 6.7. Cxema rpaBUTAIIIOHHON CHCTEMBI BOJITHOTO OTOTUICHHS



39

B nByXTpyOHOI TpaBUTAIIMOHHON CHUCTEME OTOIUICHHS AJISl CO3JaHHsI JOCTATOYHOTO
LUPKYJISIMUOHHOTO JIaBJICHHUS CIENYET YBEINUMBATh BEPTUKAIBHOE PACCTOSIHUE MEXIY HUXK-
HUMHU OTONUTEJILHBIMU IPUOOPaMU U TEIIIOOOMEHHUKOM, TOBOAA €ro XoTs Obl 10 3 M. Eciin
3TO OCYIECTBUMO B OTACIBHBIX 3AHUAX, TO IIPA OTOIUIEHUH OJHOATAXKHBIX KBAapTHP U JI0-
MOB, a TaK)X€ KEJIE3HOJOPOKHBIX BarOHOB TEILIOTe€HepaTop (KOTen) NPUXOAUTCS pacHoia-
ratb Ha OJIHOM YPOBHE C OTONMTENBbHBIMU IpuOOpamMu. B 3THX cioydasx pacCUMTBHIBAIOT Ha
CO3JJaHHE LIMPKYJISILIMU BOJBI TOJIBKO 33 CUET OXJIAXK/IEHUs €€ B TpyOax.

KBapTupHble cucTeMbl BOASIHOIO OTOIVIEHUsI TIPUMEHSIIOTCS Yoke OoJiee cTa JieT. 3a
3TO BPEMS MU3MEHSUTUCh U COBEPILIEHCTBOBAJIUCH KOTJIBI U X TOIUIMBO, TPYObl U OTONHUTEb-
HbIE TPUOOPBI, UCIIOJIB30BAINCH PA3JIMYHBIE CXEMbI, HO IPUHLIMIT YCTPOICTBA U JNEHCTBUA
OCTaBaJICSl OTHUM U TEM JK€: JJIA CO3JAaHUs] YCTOWYMBOM LIMPKYJISILUU BOJBI OJIHA U3 Maru-
CTpaJiell MPOKJIAABIBAETCS MOJ IMOTOJIKOM OTaIlJIMBaeMOro nomMemeHus. OXiaaxJIeHue BO-
Jbl B 3TO CPaBHHUTEJIBHO BBICOKO PACIOJOKEHHOM HAJl KOTJIOM MarucTpaiv U o0ecreyu-
BaeT HEOOXOAMMOE LMPKYJSALMOHHOE JAaBiieHHe. UTo ke KacaeTcsl OXJIaXIECHHUS BOJBI B
OTONMTEIBHBIX MPUOOpax, TO LEHTP OXJIAXKIECHUS B HUX MOXKET OKa3aThCsl HE TOJBKO HE
BBIILIE CEpEAUHBbl KOTJa, HO JaKe HIKE €€, a 3TO OyAeT NpPEensITCTBOBAaTh €CTECTBEHHOMU
LHUPKYJISILIUA BOJIBI.

Haubonee pacnpocTpanena qByXTpyOHas cCUCTEMa, IPU KOTOPOW MOJAIOIIYI0 Maru-
CTpajb pa3MeUIatoT MO MOTOJIKOM OTAaIllIMBa€MOro MOMEIIEHUS, OOpaTHYIO MPOKIIAIbIBa-
0T y I10J1a WK B MOJAIOJIBHOM KaHase. OTonurenabHble IpUOOphl MPUCOESTUHSIOT K TpyOam
0 cxeMe "CBepXy-BHH3'".

TeopeTnueckn BO3MOKHA JIByXTpYyOHasi cxema, KOrja He TOJIbKO MOJarolas, HO U
oOpaTHasi MarucTpaayd MOMEIIAITCS MO/ MOTOJKOM nomMemnlenus. [Ipu stom nns obecrne-
YEHUS! HIUPKYJISIUU BOJBI HEOOXOAMMO OITyCKaTh 0OpaTHYI0 MarucTpajib NETJISIMU 10 HU3A
KaKJOT0 OTOMMTENLHOTr0 NMprOOpa, YTO YBEIUYMBAET PACXOA TPYO U YCIOXKHSET CIYCK
BOJIbI U3 CHCTEMBI B IIPOLIECCE €€ DKCILTyaTalluH.

MO>KHO MPUMEHUTH TAKXKE TOPU30HTAIBHYIO OJHOTPYOHYIO CXeMy MPHUCOEINHEHUS
OTONUTENBHBIX MPUOOPOB, HO U B 3TOM CiIy4ae OJHA U3 Marucrpajied 10JKHa ObITh MpPo-
JoXeHa cBepxy (M0 MOTOJIKOM MOMEILEHU).

Ha pucynke 6.8 uzo0paxkeHa a1 nmpuMepa oJiHa W3 JIBYX BETBEW IpaBUTAI[MOHHOMN
CUCTEMBI BOJSIHOTO OTOIUIEHUS JKEJIE3HOJAOPOKHOIO MMACCaKUPCKOT0 BaroHa. JIBe rioaakux
Tpyos! Dy70, oborpeBaromiye HUKHIOIO 30HY CalloHa, MPUCOEIUHSIOT CAMOCTOATEIBHO K
BEPXHEN MOAAONIEN MAaruCTpaIv JUIsl YCWJICHUS UPKYJISLUU BOJBI B KaX10M U3 HuX. OT-
JENbHBIA OTOMUTENBHBIN TPUOOp MpeHa3HAYEH ISl OTOIUIEHHS TyaleTHOW KomMHaThl. [lo-
JAIOUIYI0 MarucTpaib JKeJaTeIbHO MPOKIAIbIBaTh 0€3 TeMIOBON M30JIALMU ISl YBeJInYe-

HUS DUPKYIIOUMOHHOI'O AABJICHUSA, 1 U30JIMPOBATH TOJILKO I'JIaBHBIN CTOSIK.
3

1 - xotei; 2 - OTKPBITHIA PaCIIMPUTETbHBIN 0aK; 3 - TIOaoIIast MArUCTPAIIb;
4 - OCHOBHBIE IPEIOLINE TTaIKKe TPYObI; 5 - OTONUTENBHBIN IPUOOp Tyanera

Pucynox 6.8. Cxema rpaBUTAITMOHHON CHCTEMBI BOJISTHOTO OTOTUICHHSI
KEJIE3HOAOPOKHOTO TTACCAKUPCKOTO BaroHa
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JIJist BBIYMCIIEHUST €CTECTBEHHOTO LUPKYISIMOHHOTO JAaBJICHUS B T'PABUTALIMOHHON
CHUCTEME OTOIUICHUS HEOOXOMMO 3HATh TEMIEPATYPY U IJIOTHOCTH BOJBI B PA3JIMYHBIX €€
tToukax. CrienoBaTeiabHO, MPU MPOSKTUPOBAHUM KBAPTUPHOU CUCTEMBbI OTOIUICHUS 00s13a-
TEJEH TOYHBIA pacueT TEIUIoNepenayd 4Yepe3 CTEHKH TpyO g ONpeleseHUs] CTENEeHH
OXJIQXKJICHUS MMPOTEKAIOLIEH B HUX BOJBI. Ty OCOOCHHOCTh TEIUIOIHIPABIMYECKOTO pacye-
Ta B HEOOXOAMMBIX CIIy4asX paclpOCTPaHSAIOT M Ha APYrHe I'PAaBUTALMOHHBIE CUCTEMBI
OTOILJICHUS.

HanMeHblee oxnaxJe€HUE BOJbI, a CJIEI0BAaTEIbHO, U HAUMEHBIIEE €CTECTBEHHOE
LUPKYJIALMOHHOE JaBJCHHE IOJIy4aeTcd B LHUPKYJISALMOHHOM KOJbIE dYepe3 Mpuoop,
OJMMKHUI K TEeIUIOTeHepaTopy (HampumMep, B KoJblle nmpubopa 5 Ha puc. 6.8), BcneAcTBUE
MaJjioi 1iuHbl TpyO. [TosToMy depes Takoi mpudop, HE B IPUMEP MOTOKOPACIIPEACTICHUIO B
HACOCHOM cHCTEME, MOXKET MPOTEKaTh MEHbIIEE KOJUYECTBO BOJIbI, YEM dYepe3 MpHUOOopHI,
yJaJeHHbIE OT TEIUIOr€HEepaTopa.

[Ipu pacuete miouaaM HarpeBaTelbHON MOBEPXHOCTH MPUOOpa KBAPTHUPHOU CUCTE-
MBI OTOIJICHUS YUUTHIBAIOT YK€ U3BECTHBIC TEIIOOTIAUy TPYO, MPOJIOKEHHBIX B IIOMEIIIE-
HUM, U IEUCTBUTEIBHYIO TEMIIEPATYPY BOJBI IIPU BXOJE B KK IPUOOP U BBIXOJIE U3 HE-
ro. B aTom 0coGeHHOCTh pacyeTa mpuOOPOB TaKOW CUCTEMBI OTOTLICHHUS.

CucreMa OTOIUIEHUS KEJIE3HOAOPOKHOTO BaroHa OOBIYHO JIOMOJIHAETCS 3JIEKTpHUYe-
CKMM HAacoCOM JUJIsl BOBMOXXHOCTH YCHUJIEHUS! LIUPKYJISIIUMK BoAbl. B pailoHax, oOecrieyeH-
HBIX YCTOMYMBBIM 3JIEKTPOCHA0KEHHEM, KBAPTHPHAsT CHCTEMAa OTOIUICHUS MOXKET TaKxkKe
yCTpamBaThCsl C LUPKYJALMOHHBIM HacocoM. HacocHas kBapTuUpHasi cucTeMa OTOIUICHHS
JIeNaeTcs TOPU3OHTAIILHON OAHOTPYOHOU MM ABYXTPYOHOU C HUKHEH MPOKIAIKONW 00enx
MAarucTpaJieu.

5.3 Cucrema BOASIHOIO OTOIJICHHUSA BHICOTHBIX 3IaHHUH

BBICOTHBIE 3/1aHUS U CAHUTAPHO-TEXHUYECKUE YCTPONCTBA B HUX 30HUPYIOTCS: JIENIAT-
Csl Ha YacTH - 30HBI ONPEAETICHHON BBICOTHI, Pa3/ieIeHHbIE TEXHUUECKUMHU TaxkamMu. O0opy-
JOBaHWE M KOMMYHHKAIIMXA TIOMELIAOTCA Ha TEXHUYECKHX 3Taxax. B cucremax oToruieHus,
BEHTWISALIMU U BOJIOCHAOKEHHS JIOMyCTUMAsl BBICOTA 30HBI ONPEEINAETCS 3HAYEHUEM THUIPO-
CTaTHUYECKOTO JIaBJICHUS BOJbl B HXKHUX OTONMUTENbHBIX MPHUOOpaxX WU IPyTUX JIEMEHTaX U
BO3MOKHOCTBIO pa3MeIIeHUs] 000pyA0BaHMsI, BO3yXOBOOB, TPYO U APYTHMX KOMMYHHUKALIUN
Ha TEXHUYECKUX dTaxKax.

JUisi cucteMbl BOASIHOTO OTOIUIEHHS BBICOTA 30HBI B 3aBUCHMOCTU OT THApPOCTaTHYe-
CKOTr'0 JIaBJICHMSI, IOMYCTUMOTO KakK pabovero Ajsi OTJENbHBIX BUIOB OTOMUTENBHBIX MPUOO-
pos (o1 0,6 no 1,0 MlIla), He 1omKHA MPEBBIIATH (C HEKOTOPBIM 3aM1acoOM) 55 M MPH UCIIOJIb-
30BaHUM YYTYHHBIX U CTaIbHBIX MprOOpoB (mpu paguartopax tuna MC - 80 m) u 90 M ans
pUOOPOB CO CTATLHBIMU I'PEIOUIMMH TpyOamu. BricoTa 30HBI MOKET OBbITh yBEJIMYEHA NpU
PUMEHEHUH TEPMOCU(POHHBIX OTOMUTENBHBIX MPUOOPOB.

B mpenenax onHON 30HBI CUCTEMY BOJSIHOTO OTOIUIEHUS YCTPauBaIOT IPU BOISHOM
TEIJIOCHA0KEHNUHU MO0 CXEME C HE3aBUCHUMBIM MPUCOETUHEHNEM K HAPYKHBIM TETIONPOBO-
JlaM, T.€. TUAPABIMYECKU U30JMPOBAHHON OT HAPYKHOU TEIIOBOU CETH U OT IPYTUX CUCTEM
ororieHus. Takasi cucreMa UMeeT COOCTBEHHBIE BOJIO-BOJISTHON TEIIIOOOMEHHUK, LIUPKYJIS-
IIMOHHBIN U MO TOYHBIN HACOCHI, PACIIUPUTEIbHBIN OakK.
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Uucio 30H MO BBICOTE 3/1aHUA, KaK U BBICOTA OTNIEIBHON 30HBI, OMPENEISETCS I0Mmy-
CTUMBIM THJIPOCTATUYECKUM JABJICHUEM, HO HE IS OTOMUTENbHBIX MPUOOPOB, a ajsi 000py-
JIOBAaHUS B TEIUIOBBIX IMyHKTaX, PACHOJOKEHHBIX MPHU BOASHOM TEIJIOCHA0KEHUU OOBIYHO B
NoJIBaJIbHOM dTake. OCHOBHOE 000pY/I0BaHUE ITUX TEIUIOBBIX ITYHKTOB, @ UMEHHO OOBIYHO-
IO BHJIa BOJO-BOJISIHBIE TEINIOOOMEHHHUKHU U HACOCHI, AK€ U3TOTOBJICHHBIE 110 CIIEIIHAILHO-
My 3aKasy, MOTYT BBIJIEpKUBaTh pabouee aasieHue He Oonee 1,6 MIla. Oto o3Havaer, uTo
pU TaKOM OOOPYAOBAaHUU BHICOTA 3/IaHUS MPHU BOJIO-BOASIHOM OTOIUIEHHWHU THIPABINYECKU
W30JIMPOBaHHBIMU CHCTEMaMH UMeeT npezelt, paBHbiid 150... 160 M. B Takom 31aHun MoryT
ObITh ycTpoeHbI JBe (110 75...80 M BbicOoTOM) Wi Tpu (110 50...55 M BBICOTOM) 30HAJIBHBIX CH-
CTeMbI OTOIUTCHUS. [Ipr 3TOM THApOCTATHYECKOE TaBJICHUE B 00OPYI0BAHUE CUCTEMBI OTOTI-
JICHUS] BEpXHEH 30HBI, HAXOSIIEMCS B TTOJBAIBHOM 3TaXKe, JIOCTUTHET PACUETHOTO Mpejie-
na.

B 3nanusx BeicoToit oT 160 10 250 M MOXKET IPUMEHSITHCSI BOJI0-BOJITHOE OTOILJIEHUE C
UCMOJIb30BAHUEM CIICIUATBHOTO 000pYI0BaHUS, pAaCCUUTAHHOTO Ha paboyee naBieHHe 2,5
MIla. MoxeT ObITh TaKKe BBIIOJHEHO, €CJIM UMEETCSl B HAIMYUM Tap, KOMOMHUPOBAHHOE
ororicHue (pucyHnke 6.9): mOMHUMO BOIO-BOASHOIO OTOILUICHHS B 30HaX Hibke 160 M, B
30HE cBepXx 160 M ycTpanBaeTcs mapoBOASHOE OTOIICHHUE.

TennonocuTens nap, OTINYAIOIMIMICA HE3HAYUTEIbHBIM THAPOCTATUYECKUM JaBJie-
HUEM, MOJAeTCs HAa TEXHUYECKUU ITaXK MOJI BEPXHEU 30HOM, ryie 000pYIyIOT €llle OJIMH
TEIJIOBOM MYyHKT. B HeM ycTaHaBIMBAIOT MAapOBOJISHON TEIJIOOOMEHHUK, CBOM ITUPKYJIS-
IIMOHHBIA HACOC W PACIIUPUTENIbHBIA Oak, MpUOOPHI sl KaYECTBEHHO-KOJIUUYECTBEHHOTO
peryJupoBaHusl.

B kaxaol 30HaNBHOI CHUCTEME OTOIUIEHUS MMEETCS CBOW pacIIMpPUTEIbHBIN Oak,
000pyIOBaHHBIN CUCTEMOMN 3JEKTPUUECKON CUTHAIM3ALMKU U YIIPABIICHUS TOAMUTKON CH-
CTEMBL.
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| u 1l - 30HBI 37aHUS C BOIO-BOMSHEIM oToruieHueM; |11 - 30Ha 3maHus ¢ TapOBOASHBIM OTOTLICHUEM;
1 - pacimpurenbHbIi 0aK; 2 -HUPKYISALHUOHHBINA HACOC; 3 - MAPOBOASHON TEMJI00OMEHHUK;
4 - BOI0-BOISIHON TEIUNIOOOMEHHHUK
Pucynox 6.9. Cxema BOISHOTO OTOIICHUS BEICOTHOTO 37aHUS
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OnucaHHbI KOMIUIEKC KOMOMHUPOBAHHOTO OTOIUICHHS JEUCTBYET B IIEHTPAIbHOMN
YaCTH TJIABHOTO KopItyca MOCKOBCKOTO IrOCYy1apCTBEHHOI'O YHUBEPCUTETA: B HUDKHUX TPEX
30HaX YCTPOEHO BOJO-BOJSHOE OTOIUICHHE C YYTYHHBIMH PaguaToOpamMu, B BEpXHEH 4YeET-
BEPTOI 30HE -MApOBOJIIHOE OTOIUIeHHE. B 31anusx BeicoToi Oosiee 250 M mpexycmaTpu-
BalOT HOBbBIE 30HBI MAPOBOJISIHOTO OTOIICHUS WJIM MPUOETaroT K AJIEKTPOBOJISIHOMY OTOIM-
JIEHUIO, €CJIM UICTOYHHKA T1apa HE UMEETCS.

JUIsl CHYDKEHMSI CTOMMOCTH M YIIPOIIEHUSI KOHCTPYKIIMM BO3MOKHA 3aMeHa KOMOU-
HUPOBAaHHOT'O OTOIUIEHUS BBICOTHOTO 3JaHUS OJHOW CHCTEMOW BOJISHOIO OTOIUIEHUS, NPH
KOTOpOIi He TpeOyeTcsl BTOPOil MEpBUYHBIN TEIJIOHOCUTEND (HampuMmep, nap). Ha pucynke
6.10 mokaszaHo, YTO B 3JaHUU MOXET OBITh YCTpOEHA THAPABIMYECKU OOIIas CHUCTEMa C
OJIHUM BOJIO-BOJSHBIM TEIUIOOOMEHHUKOM, OOIIMMHU IUPKYJISIIMOHHBIM HACOCOM U pac-
MIUPUTENBbHBIM 0akoM. CrcTema 1o BBICOTE 3/1aHUS MO-TIPEKHEMY JIETUTCS HA 30HATbHbBIC
YacTH 1O MPUBEIEHHBIM BhbIlIE ITpaBuiaM. Boaa B 30Hy |l u nocneyromye 30HbI oAAETCS
30HAJIBHBIMHU LIUPKYJIALMOHHO-TIOBBICUTEIBHBIMA HACOCAMU U BO3BPAILACTCS U3 KaXKIOU
30HBI B 00wl pacmupurenbHoi Oak. HeoOxomumoe TMIpoCTaTHYECKOE [aBlICHUE B
IJIABHOM OOpaTHOM CTOSIKE€ Ka)KJOW 30HAJbHOW YacTH MOJACPKHUBACTCS PETYISATOPOM
naBieHus tuna “no cebs". ['mapocratmyeckoe JaBieHHE B OOOPYIOBAHMU TEILIOBOTO
IIyHKTA, B TOM YKCJIE U B IIOBBICUTEIBHBIX HACOCAX, OTPAHUYEHO BBICOTOM YCTAHOBKH OT-
KPBITOTO PacCIIMPUTEIBLHOTO 0aka M HE MPEBBINIAET CTAHJAPTHOIO paboudero nasieHus 1
MITa.

I1I

L

1 - Bo0-BOASHOM TEIUIOOOMEHHHUK; 2 - IUPKYJSIIMOHHBIA HACOC;
3 - 30HANBHBII UPKYJISAIUEHHO-TIOBBICUTENLHBIA HACOC; 4 - OTKPBITHIN PaCITUPUTEIHHBIN 0aK;
5 - perynarop naBiueHus Yo ceos"

Puc. 6.10. Cxema eqnHOMI CUCTEMBI BOI0-BOISTHOT'O OTOILIEHHS BEICOTHOTO 3IaHUS
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JIyis cucteM OTOIUICHHSI BBICOTHBIX 37aHWM XapaKTEepHBI JEJICHHUE WX B Tpenenax
K10l 30HBI MO0 CTOPOHAM TOpu30HTa (10 (pacamaM) M aBTOMATH3AIUS PETYIMPOBAHUS
TEMIIepaTyphl TEINIOHOCHTENA. TeMIiepaTypa TeIIOHOCUTEISI BOABI JIJIsl 30HATBHONW CUCTEMBI
OTOIUICHHS YCTAaHABIMBACTCS TI0 3aaHHON MPOTpaMMe B 3aBUCHMOCTH OT U3MCHECHHUS TeM-
nepaTypsl Hapy>KHOTO BO3yxXa (perynupoBaHue ‘o Bo3myteHuro"). [Ipu aTom st yactu
CUCTEMBI, 00OTpeBaroIiell MOMEIICHHs, OOpallleHHbIE Ha FOT W 3amaj, MpeaycMaTpUBaIOT
JIOTIOJTHUTENIFHOE PETYTUPOBAHKUE TEMIIEPATyphl TETFIOHOCUTENS (IS SKOHOMHUH TETUIOBOU
DHEPIUH) Ha CIIy4aid, KOTJa MPU WHCOJSIIUU TeMITepaTypa TTOMEIICHHA TIOBBIIIAeTCs (Pery-
JIUPOBAHUE “TIO OTKJIOHEHHUIO").

JIJiss OTIOpO’KHEHUST OTNIEIBHBIX CTOSKOB MJIM YacTEH CHCTEMBbl Ha TEXHHYECKUX ITa-
Kax TPOKIAABIBAIOTCS JIPCHAKHBIC TUHUU. Ha BpeMs JEHCTBUS CHCTEMBI APEHAKHYIO JIH-
HUIO BBIKITIOYAIOT BO M30€KaHNE HEKOHTPOJIUPYEMOM YTEUKH BOJBI OOIITUM BEHTHIIEM TIEpPE]T
pa3aeIuTEeIbHBIM BOJOCTOYHBIM OAYKOM.

5.4 I[elleHTpaJll/BOBaHHaﬂ CUCTEMa BOA0O-BOAAHOI'O OTOIVICHUA

Cpenu NpUMEHSIEMBIX CUCTEM BOJSHOTO OTOILIEHUS MPE00agatoT CUCTEMBI, B KO-
TOPBIX TEMIIEpaTypa MOBEPXHOCTH OTONMMTENIbHBIX MPUOOPOB orpaHuyeHa. Brimie pac-
CMAaTPUBAIUCH PACIIPOCTPAHEHHBIE CUCTEMBI, IJI€ MECTHBIM TEIUIOHOCHUTENb LEHTPAIN30-
BAHHO HArpeBaeTCs BBICOKOTEMIIEPATYPHOU BOAOW, MPUYEM HArpeBaeTcsa MakKCUMyM 10 95
°C B n1ByxTpyOHbIX U 10 105 °C B ogHOTpYOHBIX cucTemMax. Mexay TeM, CUCTEMa, B KOTO-
POl BBICOKOTEMIIEpATYpHAsl BOJA MOABOAMUIIACH Obl KAK MOXHO OJIMAKE K OTONUTEIbHBIM
npubdopam, a TeMIEparypa UX MOBEPXHOCTU MO TMTHEHHUYECKUM TPEOOBAHUSM COXpAaHs-
Jach TOHW)XEHHOH, MMena Obl OIpEeNeIeHHOE SKOHOMHUYECKOE MPEUMYIIECTBO IEpe.
0OBIYHOM cHCcTEMO. DTO MPEUMYIIECTBO JOCTUTANIOCH ObI 3@ CUET YMEHbIIECHUS AUAMETpa
TpyO 17151 IepeMEIeHNsI COKPAIEHHOTO KOJMYECTBA BOJIbI C MOBBILIEHHONW CKOPOCTHIO MO
JABJICHUEM LUPKYIALMOHHOIO HAcocCa.

B Takoii koMOMHMpPOBAHHOW BOJO-BOJSIHOW CHCTEME HArpeBaHHE TEIMJIOHOCUTENS
IPOUCXOAMIIO OBl JACLEHTPATM30BaHHO. B TemnoBoM myHKTe 3/1aHus 00OpYyIOBaHUS IS
HarpeBaHUs U CO3/IaHMS LUUPKYJSILUU BOJbI HE MOTPeOOBaIoCh. Tam TONBKO KOHTPOJIUPO-
BaJIOCh ObI ICCTBUE CUCTEMBI, U YUUTHIBAJICS PACXOJ TEINIOBOI SHEPTUU.

Pa3bepeM HEKOTOpBIE CXEMBI CHCTEMBI JICLIEHTPATIN30BAaHHOIO HAIPEBAHMSI MECTHO-
ro TEMJIOHOCUTENS BBICOKOTEMIIEPATYpPHOM BOAOM, pa3paOOTaHHbIE POCCUMCKUMU MHXKe-
HEpaMH, pa3/ielIuB UX Ha JBE TPYIIIBI - C HE3aBUCUMBIM U 3aBUCHUMBIM IPUCOCINHEHUEM
CHUCTEMBI K HapYKHBIM TEILIOIPOBOAAM.

JIns 1eneHTpaIn30BaHHOTO HAarpeBaHMWsl MECTHOM BOJBI WJIM Macja IO He3aBHCH-
MO# cXeMe TPEUIOKEHbl CTalbHbIE WIM KepaMHuecKhe Oe3HalOpHbIE OTOIMUTEIIbHBIC
npuOOpsl. DTH MPUOOPHI, KaK OTKPHITHIE COCYbI, 3aMOJHSIIOTCS BOJAOW (MacjioM), Harpe-
BAEMOM 4Yepe3 CTEHKH 3MEEBHKA BBICOKOTEMIIEPATYPHOU BOAOM. McnapeHne ¢ moBEpXHO-
CTH BOABI B NMPUOOpE CHOCOOCTBYET IMOBBIMICHUIO BIAKHOCTH BO3JyXa B MOMEIICHUHU.
3MeeBUK BKJIIOYEH B OJHOTPYOHYIO MPOTOYHO-PETYIUPYEMYIO CHCTEMY C "OTPOKHHYTOM"
UUPKYJSILKEN BBICOKOTEMIIEpAaTypHOU BOJbI (10 puc. 6.3). BeicokoTeMneparypHas Boaa
MOKET UMETh TeMIIepaTypy npu kepamuueckux 6sokax 110 °C, nmpu cTtanbHbIX Mpudopax,
3aIMlOJHEHHBIX MUHEpaibHbIM MaciioM, 130 °C. Ilpu 3TOoM Temmeparypa MOBEPXHOCTHU
npudopoB He npesbimiaet 95 °C.
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JIeneHTpa30BaHHOE CMEIIEHUE BBICOKO- M HU3KOTEMIIEPATYpHOMl BOJBI, T.€.
HarpeBaHUE€ MECTHOTO TEIUIOHOCUTENS MO 3aBUCUMON CXEME MOKET OCYIIECTBIISITHCS B
MarucTpasx, CTOSKaxX U HEMOCPEICTBEHHO B OTOMUTENbHBIX IPUOOpax.

[Ipu cMmelieHUn B MarucTpaisix CUCTEMa OTOIUICHUS JIETUTCS Ha HECKOJBKO Tocie-
JIOBATEJIbHO COSAMHEHHBIX YacTel (MOACUCTEM), KaK/lasi U3 KOTOPHIX COCTOUT U3 HECKOJb-
KUX oJHOTPYOHBIX [1-00pa3HbIX cTOsIKOB (cM. puc. 6.2). [lonyTHOEe MoAMEIIMBaHUE BBICO-
KOTEMIIEPATYPHOU BOJIbI K OXJIAXJACHHOW 0OpaTHOM BOJAE M3 MOACUCTEM (/I TOBBIIICHUS
temriepatypbl oT 70 1o 105 °C) mpoucxoaut depe3 MepeMbIuke ¢ quadparMaMu B MpoMe-
KYTOYHBIE MAarCTPAIN MEKIY OTAEIbHBIMU OICUCTEMAMH.

B cucreme co cMenmeHueM BoJibl B OCHOBAaHUM OJHOTPYOHBIX [I-00pa3HbIX CTOSIKOB
MarucTpaib ¢ BEICOKOTEMIIEpaTypHOU (TeMrieparypa tj) Bojoi genaercs, B OTIMYUE OT U3-
BECTHBIX CHCTEM OTOTUICHUS, TAaK)Ke OTHOTPYOHOM (prcyHOK 6.11, a). Boma B Hell moHmka-
€T TEMIIEpaTypy B TOUKAX CMEUIEHUs (B UEHTpaxX OXJIAXJACHUS - YUepHasi TOUKAa Ha PUCYHKE)
Y TIOCTYIIAET, CTOSIKH C Pa3IMYHON TeMIlepaTypoil. B BepTHKaIbHBIX CTOSKaX BO3HUKAET B
OCHOBHOM €CTECTBEHHAsl LUPKYJLSILUSA BOJBI, TaK KaK T'MIPABIMYECKOE CONPOTHBIICHHE
3aMBIKAIOIIMX Y4aCTKOB 1 CpaBHUTENBHO HEBEJIHKO.

a) 6) 2}

T1 T1
t

a ¥ 0 - B OCHOBAaHHU COOTBETCTBEHHO OJHO- U AYXTPYOHOTO CTOSIKOB;
6 M 2 - B OTOIUTENIBHBIX TPUOOPaX COOTBETCTBEHHO OJIHO- U JIBYXTPYOHOI'O CTOSIKOB;
1 - 3aMbIKarOIIMH YYaCTOK Ha MarucTpaliy; 2 -CMECUTENb; 3 - quad)parMa Ha 3aMbIKAIOIIEM YUacTKe CTOSIKa,
4 - niephopUPOBAHHBIN KOJICKTOP
Pucynok 6.11. Y31bl cuCTEM BOJSHOTO OTOIUICHUS C IEUEHTPAIN30BAHHBIM CMELICHUEM

JUist cMeneHust BOJibl B OCHOBAHUHU JIBYXTPYOHBIX CTOSIKOB (110 puc. 6.4, 6) ucnoJib-
3YIOTCS crienuaibHble cMecutenu (puc. 6.11, 6). Boma B 06enx MarucTtpalisx rnepeMeniaet-
Cs O] JIaBJICHWEM CETEBOI0 HACOCA, B CTOSIKAX IMPOMCXOAMT €CTECTBEHHAs LUPKYJISALUS
BOJIBI.

[Ipu neneHTpanu30BaHHOM CMEUIEHUH U OJTHOTPYOHBIX CTOSIKaX CHCTEMa OTOIICHUS
JIEJIUTCA Ha JBE YaCTHU: B IEPBOM BBICOKOTEMIIEPATYPHAs BOJA JBUKETCS B CTOSIKAX CHU3Y
BBepx (Mo puc. 6.3), oxnaxmaasck g0 Temrneparypsl 95 °C, Bo BTOpo# - cBepxXy BHH3 (TI0
puc. 6.1). JIlns obecrniedenus 3aTekaHusi B MPUOOPHI HEOOXOIUMOTO KOJIMYECTBA BBICOKO-
TEMIIEpaTypHON BOJbl HA 3aMBIKAIOIIMX y4YacTKaxX yCTAHABIMBAIOTCA AuadparMbl (puc.
6.11, s).

[Ipu AeneHTpanTu30BaHHOM CMEIICHUH B ABYXTPYOHBIX CTOSKaxX BBICOKOTEMIIEpa-
TypHasi BoJa IMOJAETCs BHYTPh KaKJIOTO OTOMUTENBHOrO Ipubdopa uepes nephopupoBaH-
HBIM KoJIeKTOp (pHc. 6.11, T) Uu yepe3 CoIIo-CMECUTENh, a OXJIAKIECHHAs BOJa yIasseT-
Csl B TAKOM K€ KOJTMYECTBE B OOPATHBIN CTOSIK.

OnucaHHbIE CUCTEMbI OTOIUICHHS HE TOJIyYUJIA MAacCOBOI0 PaclpOCTpaHEHUs U3-3a
3aTPYAHEHHUN C MPOKIIAIKON TPyO BBICOKOTEMIIEPATYPHON BOJBI B TIOMEIIEHUSAX, CIIOKHO-
CTH MOHTaYKHOT'O M 3KCIUTYyaTallMOHHOT'O PEryJIUpPOBaHUS.
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B HacTtosiee BpeMsi NpUMEHSIETCS PSIMOTOYHAsI CUCTEMA OTOIUIEHHUS C JIELIEHTpa-
JIM30BaHHBIM HArPEBAHUEM BOJIbI, BO3BPALIAIOIICICSA U3 MOCIECA0BATEIbHO COCIUHEHHBIX
TpeX-4eThIpeX MOACUCTEM (IpyIN CTOSKOB). B 3T0#l Tak Ha3pIBaeMOil CUCTEME CO CTYIICH-
yatoi pereneparueit remneparypsl (CPT) (puc. 6.12) BeicokoTeMIiepaTypHas BoJia Harpe-
BaeT OXJIAXKIEHHYIO BOJY B ABYX-TpeX (MEXIy MOJICMCTEMaMH) pereHeparopax Temriepa-
Typbl (PT). Perenepatopsl Temneparypbl MpeCTaBISIOT COOON MPOTUBOTOYHBIE TEILIO00-
MEHHUKU TUma "Tpyba B TpyOe" (Hampumep, Tpyda Dy25 B xopmyce Dy40). Bona nBaxsl
npoTekaeT vepe3 Kaxaplid PT: cHauana B BHIE BBICOKOTEMIIEPATYPHOU MO MEXTPYOHOMY
NPOCTPAHCTBY, TOTOM B BUJE OXJAXKACHHOW BOJBI 10 BHYTpeHHEH TpyOe. Boxa npu BO3-
BpAILICHUX W3 TOCJIECIHEN MOJICUCTEMbI HATPEBAETCS BEICOKOTEMIIEPATYPHOM BOAOU 110 93...
105 °C, 3aTem NoCTynaeT B NPEANOCIETHIO0 MTOJICUCTEMY U T.JI., [I0KA U3 IIEPBOM MOJICUCTE-
MBI OHa OXJIQKJCHHON HE BO3BPATUTCS K TOYKE BBOJIA B 3[AHHUE BHICOKOTEMIIEPATYPHOU BO-
JbI.

I -1 1 - 1) .
ﬁ: Z -\J‘—E 2
ty ! L ty Z T, 1,
7 o wi - 7

L L, t,
1 - moxcucrema; 2 - pereHepaTop TeMITepaTyphbl
Puc. 6.12. Cxema cuctemMbl BOJSIHOTO OTOILIEHUS CO CTYIIEHYATON pereHepanyeil Temrneparypbl

Cucremy ororieHuss CPT BBITOIHSIOT OAHOTPYOHOM ¢ OTHOCTOPOHHUMH YHU(DHITPO-
BaHHBIMU MPUOOPHBIMHU y3JIaMH, C BEpXHEH MM HUYKHEN Pa3BOKOM MOJIAIOIICH MarucCTpalH.

KOHTPOJIBHBIE 3AJIAHUS U YIIPA’KHEHUSA

1 TlIpoananusupyiite nokasarenu, NpuBeACHHbIE B Ta0. 6.1, MpUMEHUTENBHO K 17-3TaXKHOMY KH-
JOMY 3JaHHIO.

2. CocraBbTe psiJ U3BECTHBIX BaMm cxem mpHcoearHEeHus TEIUIONPOBOIOB K pauaTopaM M KOHBEK-
TOpaM.

3. OxapakrepusyiiTe OCHOBHbIE KOHCTPYKTHBHBIE Pa3IM4Msl HACOCHOH M IpaBUTAllMOHHOM CHCTEM
BOJISITHOT'O OTOIUIEHHUS.

4. OnummTe SBJICHNUE KOJINYECTBEHHOI'O CaMOPETyJIMPOBAHUS B CUCTEME TPABUTALIOHHOTO BOJSTHO-
IO OTOIUJICHHUS.

5. Pa3pabotaiiTe KOHCTPYKIHMIO MECTHOM CHCTEMbI BOISHOTO OTOIUIEHHS ISl OJHOKBAPTUPHOIO
JBYX3TaKHOT'O JKUJIOTO IOMA C [10JIBAJIOM.
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Ilpaxkmuueckoe 3anamue No6

BO3JIEMCTBUE COJIHEYHOM PAJIUALIMUM HA 3JJAHUE

6.1 OOuue cBencHUs
6.2. CTaTUCTHUYECKUE XapaKTEPUCTUKH KJIMMaTa
.3. ConnHeuHas paguanus

6.1. O6mue cBeaeHus

B mepeBone Ha pycckui fA3bIK CIIOBO <KKIMMAT>> O3HA4aeT <KHAKJIOH>>. JlpeBHue
I'PEKU CUMTAJIM, YTO COCTOSIHUE aTMOC(epshl (TemrepaTypsl BO3AyXa) 3aBUCUT OT yrija Ia-
JIeHUs (HaKJIOHA) COJIHEYHBIX JIydel Ha 3eMilt0. UeMm BBIlE COJTHIIE, TEM YIoJ MaJeHus y-
yeil ommke k 90°, Tem Oosible TeIuia NOCTynaeT Ha 3eMito. Eciin conHeuHsle 1yun nana-
IOT Ha 3€MJII0 TI0J] MaJIbIM YIJIOM (KakK Obl CKOJIB3SIT MO MOBEPXHOCTH), TO OHU IMPUHOCST
MEHbIIIE TelJla U TeMIIepaTypa BO3JyXa MOHIKAETCS. B CBSI3M C 3TUM, KIMMAaThl 3€MJIU
JETWINCh IO IIMPOTHOMY IPHUHIIUITY, B 3aBUCUMOCTH OT BBICOTHI CTOSIHUSI COJIHLIA U TPO-
JTOJKUTENBHOCTH IHSI. bBUIM BBIIEIIEHBI XOJIOAHBIN, YMEPEHHBIN U KAPKUU TTOSIC.

B nanpHeiiem 0bUT10 0OHAPYKEHO, YTO B MpEAEIax OJHOTO M TOTO K€ IMIMPOTHOTO
nosica MOT'yT HaOJIt0/1aTbCs pa3iuyHble KIUMaThl. B popMupoBaHue kinmara CymecTBeH-
HYIO POJIb BHOCAT M ApPyrHe KiIuMaTooOpazyrouiue (hakTopbl: aCTPOHOMUYECKUE, Feorpa-
¢uyeckue, HUPKYJIALUOHHBIE, BIAroo0opoT, penbed U XapakTep 3€MHOM MOBEPXHOCTH,
BBICOTA HaJ YPOBHEM MOpS, HAIMYUE MOpeH U OOJBIINX BOJAOEMOB, XapaKTepa MOBEPXHO-
CTH TIOYBBI, PACTUTEIBLHOTO U CHEXKHOI'O ITOKPOBA.

Taxum oOpa3oM, KIUMAT — 3TO COBOKYITHOCTb U MOCIEA0BATEIbHOCTh CMEHBI BCEX
BO3MOXKHBIX B JJAHHOH MECTHOCTH COCTOSHUM aTtMocdepsl (YCIOBHOM 1orojibl). MHoro-
JETHUHA PEXUM MOroAbl U Ha3bplBatOT KimMaToM. CocTosiHue aTMoc(epbl 3a KOPOTKUH
IIPOMEKYTOK BPEMEHHU HA3bIBAIOT 1OroJoi. Iloroga oueHp n3MeHYMBa BO BpEMEHH B CUITY
NOCTOSSHHOM M3MEHYMBOCTH aTMOC(EpHBIX MpoleccoB. OQHAKO, B KaXKI0M MECTHOCTH
CYILIECTBYET 3aKOHOMEpHas MOCIEA0BATEIbHOCTh aTMOC(HEPHBIX MPOLIECCOB, OMPEIETAIO-
IIUX U TIOTOAY, U KJIUMaT.

K OCHOBHBIM KIMMaTHYECKUM (DAKTOpaM OTHOCSTCS:

- COJIHEYHasl pauanus;

- TEeMIIepaTypa BO3/1yXa;

- BJI&KHOCTb BO3/yXa;

- OCaJKU;

- BETEP.

Baxxnoe 3HaueHue UMeEET 3yUeHHUE COueTaHus psaa PaKToOpoOB:

- BETEp C TEMIIEpaTypoil (TemrepaTypHas po3a BETPOB U BO3JIEHCTBHE HA YEJIOBEKA
Y )KWIYIO Cpeny);

- BeTep C JOXKIEeM (YBJIaXXHEHUE CTEH MPU KOCHIX JTOXKIISX);

- BETEp CO CHErOM M MbLIbI0 (METENN, CHETO3aHOCHI U MbUIbHBIE OypH).

Takue knumaTudeckue (HakTopbl, Kak TEMIEpaTypa M BIAKHOCTb BO3AYyXa, UMEIOT
CBOMCTBO CKaIApPHOU XapaKTEPUCTUKHU, B TO BpeMsl KaK COJIHEYHAs pajuaiusi, BeTep u
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OCAJIKH SIBIITFOTCSI 6eKMOPHBIMU, YTO TIPEAOTIPEALIIICT TPEOOBAHUS K OPUEHTAITUH 3IaHUA,
COOPY>KEHHUI U TOPOJACKUX TEPPUTOPUI IO CTpaHAM CBETA.

6.2. CTaTucTHYECKHE XapPAKTEePUCTUKHU KJIUMATa

OcHOBOI 1 U3yUEHUS KIMMATHYECKUX (DAKTOPOB SIBISIOTCS Pe3yJbTaThl HAOIIO-
JIEHUN 32 DJIEMEHTAMH KJIMMATa, IOJYyYCHHbIE HA METEOPOJIOTUYECKUX CTAaHIUAX.

B Poccun 3tn Habmoaenus peryiisipHo BeayTea ¢ XIX Beka Ha HEOOIBIIOM KOJIU-
yecTBe MeTeocTaHIuMid 3 pa3a B cyTku. C pa3BUTHEM MNPOMBIIUICHHOCTH, TPAHCIOPTA,
CEJIbCKOTO XO031CTBAa HEYKJIOHHO Pa3BUBAlIaCh CETh METEOCTAHIIMI U KOJIMYECTBO HAOIIO-
nenuit B cyTku. C 1966 roma HabmoneHus BEAyTCS yKe 8 pa3 B CYyTKH U IEUCTBYeET Oosee
10000 meTeocTaHIU.

Ha ocHoBe 00paboTKH MEPBUYHBIX MaHHBIX METEOCTAaHIIMNA 00 dJIeMEHTaX KimmaTa
MOJIYYaOT PAa3JINYHbIE CTATUCTUYECKUE XAPAKTEPUCTUKH KIIMMATA.

Ha mpakTrke 00bIYHO UCTIONIB3YIOT:

- CpEJIHHE 3HAYECHUS,

- BKCTpeMalibHbIe (HauOOJIbIIINE U HAUMEHBIINE);

- AMIUTUTYIbI;

- IOBTOPSAEMOCTH;

- HEIPEPBIBHBIE MPOAOJIKUTEIBHOCTH.

Cpeonue 3nauenun. CpeHee CyTOUHOE ONMPEAEISAETCS U3 BCEX 3HAYCHUN JaHHOTO
METEOPOJIOTHYECKOr0 AJIEMEHTa, U3MEPEHHBIX B T€UEHHUE CYTOK (U3 8 u3Mepenuii). Cpen-
HEE MECSYHOE TMOJIy4aeTCs M3 BCEX CPEJHUX CYTOUHBIX 3HAYCHHUM 3a JAHHBIA MECSII.
CpenHee rogoBoe — U3 BCEX CPEAHUX MECIYHBIX 3HAUYCHUM.

Ixcmpemanvhuvle 3navenusn. Cpegaue 3HaueHUs GaKTOPOB MO3BOJISIOT CPABHUBATH
KJIUMaThl Pa3HBIX PAlOHOB, HO UX HEJOCTATOYHO JJIsl TTOJTHOM XapaKTePUCTUKU KJIMMAaTH-
YECKHUX YCIOBUM KOHKPETHOW MECTHOCTH.

B xnuMaronornueckux cpaBOYHUKaX MPUBOJATCS JAaHHBIE MO:

- a0CONIOTHBIM IKCTpeMyMaM (MaKCUMAaJIbHBIM U MUHUMAJIbHBIM) METEOpPOJIOTHYE-

ckoro (pakTopa, KOTOphI HaOIIO1aJICs 32 BECh MEpUO ] HAOIIOICHU;

- CPEJIHUM M3 FOJIOBBIX SKCTPEMAJIbHBIX BEJIMYUH,;

- CPEIHUM DKCTpEMyMaM 3a Mecdll (CpeHrue 3HAYCHHUSI U3 MAKCUMYMOB U MUHUMY-

MOB 32 KaXXJIbI€ CYTKH).

AOCOIOTHBIE DJKCTPEMYMBbI BE€CbMa PEIKH, TOCKOJBKY OIPEACSIOTCS PEAKO
Ha0II01aeMbIMH aTMOC(EPHBIMU MPOIIECCAMM, B TO BPEMS KaK CpPEIHUE U3 DKCTpEMalib-
HBIX BEJIMYMH OOjiee YCTOMYMBBHI B MPOCTPAHCTBE, MOCKOJIBKY OOYCIOBIEHBI MOCTOSIHHO
JNEeUCTBYIOIUMHU (PaKTOpaMU, XapaKTEPHBIMU JIJIs1 3HAUUTEIBHBIX TEPPUTOPHIA.

Amnaumyost. B MeT€opoiaoruu U KIMMAaTOJIOTMH aMILTUTYI0M HAa3bIBAIOT Pa3HOCTh
MEXy MaKCUMaJIbHBIM U MUHUMAJbHBIM 3HAYEHUSMHU (PaKkTopa 3a ONpeesICHHBIH OTpe-
30K BPEMEHHM (CYTKH, MECSL, TOJl U T.J.). DTUM OMNPEEIIIeTCS HArPEeB U OXJIaXKICHUE Ma-
TE€pPUAJIOB CTPOUTEIIbHBIX KOHCTPYKIUI, YBIAXKHEHUE U BBICYLIIMBAHUE, 3aMOPaKUBAHUE U
oTTawBaHue W T.1. ['0/10Basi aMITUTy1a CPETHUX MECSIYHBIX TEMIIEpaTyp BO3yXa HamuOo-
Jiee KapKoro ¥ HanboJiee XOJIOHOTO MecsIa XapaKTepU3yeT CTeNeHbh KOHTUHEHTAThHOCTH
KJIMMaTa, 49TO, B CBOIO OYepe/lb, TUKTYeT TpeOOBaHUS K T€HEPATBHBIM IJIaHAM 3aCTPONKH
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ropojia, 00beMHO-INIAHUPOBOYHBIM PEIICHUSAM 3[aHUi, BEIOOPY KOHCTPYKIIMM OTpak[ie-
HUU 31aHUM.

Iloemopsaemocmu. DTOT MOKa3aTelb ONPENEISIET YacTOTy HAOIIOACHUS KJIMMaTH-
yeckoro (pakTopa B JaHHOM MecTHOocTU. Hampumep, moBropseMocTsh BeTpa 0oJibliie onpe-
JICJICHHOM BEJNMYMHBI (11 pacdeTa BETPOBBIX HArpy30K) WJIM MOBTOPSIEMOCTb BETpa IO
pymOaM (11 OLEHKH TOCIOACTBYIOLIUX BETPOB), HOBTOPSIEMOCTh OTPULIATENBHBIX TEMIIE-
paTyp BO3/1yXa HUXKE 3aJaHHOMN BEJIMYUHBI (1151 TEIUNIOTEXHUYECKUX PACUETOB OIPaXKICHUN
3M1aHui) U T.1. B KTuMatonoruu moHATHsI <KMOBTOPSIEMOCTE>> U <KBEPOSITHOCTL>> HEPE/I-
KO OTOKJIECTBJISIOT M UCIIOJIB3YIOT 3Ty XAPAKTEPUCTUKY JUJISL BEPOATHOCTHOT'O MPOTHO3a.

Henpepvienaa npoodonsicumensnocms NSHUCTBUS KIMMATUYECKOro (pakTopa sBIIs-
€TCA BAXXHOM XapaKTEPUCTUKOW KiauMmara. HempepblBHas IPONOIKUTEIBHOCTD HOXKIEU
IIPEAONPENEIACT CTEICHb YBIAXHEHUS KOHCTPYKLMM, TO K€ — HMHTEHCUBHBIX HOXKIEU
JTUKTYeT TpeOOBaHMs K TEXHUYECKUM PELICHUSIM JIMBHEBOI'O BOJOOTBO/A U BOJOOTBOJA C
KpoBelb 31aHui. HenpepbiBHAas NIPOJOKUTENBHOCTD OTPULIATEBHBIX TEMIIEpATyp BO3-
JyXa HI)KE ONPEJEICHHON BEIMYMHBI TUKTYET TPEOOBAHUS K MAaCCUBHOCTU U KOHCTPYK-
UM OTpaKACHUN 31aHul. PacCMOTpeHHbIE BbIlIE KIMMAaTHUYECKHE (PAKTOpPhl U UX Xapak-
TEPUCTUKU HOCAT OOLIMI XapakTep. 3a peAKUM MCKIIOUYEHUEM OHU HE MPUBS3aHbI K HYX-
JlaM apXUTEKTYPHO-CTPOUTENBHON OTpaciau. B ¢BfA3M € 3THM, OJHOM W3 TJIABHBIX 3a1a4
CTPOUTENBHON KJIMMATOJIOTHH SBJISETCA C OJHOM CTOPOHBI — UCHOJIb30BAHUE KIMMAaTHYE-
ckux (haKTOpOB OOWLIEro XapakTepa I LeJed MPOEKTUPOBAHUS, CTPOUTEIBCTBA U IKC-
IUTyaTalyy 3aHUM U COOPY)KEHMI; MU Ha OCHOBE 3HAHUM ITOBEJICHUS MAaTE€pUaJIOB U KOH-
CTPYKUHM B DKCIUIyaTallUH, & TAKKE B3AUMOJECUCTBUS C KIMMATOM MCKYCCTBEHHOM CPEJIbI
31laHUM U COOpYKEeHUN — popMyaupoBaHue 3ananus st ['uapomerciyxObl 1o pa3paboT-
K€ CIEIUAIBbHbBIX KIMMAaTHUYECKUX XAPAKTEPUCTUK — C IPYTON CTOPOHBI.

DopMyIHpPOBaHUIO TPEOOBAHHMIM K KIMMATHYECKUM (akTopaMm IS 1eJield CTpOu-
TEJNbCTBA JOJKHBI MPEAIIECTBOBATh IMPOKUE 0000IIEHUS U CHelUaIbHble HayYHbIE HC-
CJIEIOBaHMs 1O B3aUMOJEHUCTBUIO 3/IaHUSl C KIMMAaTUYECKUMH YCIOBUSMHU, MO (PU3HKE
cpelbl BOJMW3M 3/aHus, MO BIMSAHUIO KIMMATUYECKUX (PAaKTOPOB Ha MaTepuajbl U KOH-
CTPYKLHMHU U 1O (U3MKE MPOLIECCOB B MaTepuaiax U KOHCTPYKLHUAX B MPOIECCE IKCILTya-
TalY 3JaHUs.

6.3. ContHeuHas paguanus

ConHeuHast paauanusi MPEACTaBIsIeT COOOM MOIIHBIA MOTOK 3JIEKTPOMArHUTHBIX
BOJIH pa3WyHbIX 4acToT. Ha rpanuiie atMocdepbl 3TOT MOTOK MPUOIU3UTEIIBHO paBeH
1200 Bt/M2. Ilpu npoxoxxaeHuu depe3 atMocdepy 4acTh dHEPTUU TEPSETCS 3a CUET IO-
TJIOIICHUS U PACCESHUS.

ConHeuyHas paguanmsi - OJUH M3 TJIABHBIX KIMMATHYECKUX (haKTOPOB, KOTOPBI
omnpeaeNsieT KIMMaT BCCH TUTAaHEThI. B FOKHBIX palioHax COJIHIIE HECeT M30BITOK TEIlIa M
TpeOyeTcsl 3amuTa 3aHuid U TMOMENICHU OT meperpeBa. M30bITOK COTHEYHOU SHEPTrUu
VICTIOJIB3YIOT ISl OTOIUIEHUW 30aHHM, TOJTYyUYECHUSI TOPSYEr BOBI U T.11.

B ceBepHBIX paliOHaxX OLIYyIIAETCS HEAOCTATOK COJTHEYHOW pAaJallii U BAXKHBIM SIB-
JI€TCSL YYE€CTh M HMCIOJIb30BATh COJHEYHYIO PaJHUAIMI0 KaK CAHUTAPHO-TUTHEHUYECKUU
bakTop U (HaKTOp JOMOJHUTEIHHBIX TEIJIOMOCTYIJIEHUH K OrpakJACHUSIM 3IaHUN U uepes
CBETONPOEMBI B IOMENICHHUS.
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[lo criekTpanbHOMY COCTaBy COJIHEUHAs paJAHalys MOAPA3ACIIeTCs Ha!

ynbTpaduonerooe uznyuenue (100 - 400uam) ~ 4% ;

BuuMbIH cBeT (400 - 780uM) ~ 54% ;

uHppakpacHoe uznyuenue (780 — 3000am) ~ 42% .

M3BecTHO 0J1aroTBOPHOE BIMSHME yabTpadrosaeToBoii paananun odmactein A (315-
400uM) u B (280-315HM), KOTOpass YHUYTOXKACT OOJC3HETBOPHbIC OAKTCPUH, MOBBIIIACT
YCTOMYMBOCTD K 3a00JIeBaHUSIM U 00IIMiA TOHYC. IMEHHO ¢ 3TUM y4acTKOM CIEKTpa CBS-
3aHbl HOPMBI (TIPOIOJKUTENBHOCTH) UHCONIALIMY MTOMeIleHui U Teppuropuii. C yBenuue-
HUEM HIMPOTHI MECTHOCTH CHUXKAETCA MPUXOJ yIbTpa(HOIETOBON paauanuu. 30Ha yiib-
TpaduoaeToBoro kompopra HaxoauTcs B uHTepBasie 50-55° ceBepHoit mmpoTsl. K rory ot
ATUX IIHMPOT OIIYIIAETCS M30BITOK YIBTPadHUOIETOBOrO OOMyUeHHUS, a K ceBepy — aedu-
ITUT.

Oo6macte C ynbrpaduoneroBoii paauaruu (100 - 280HM) BBI3BIBACT pa3pyIICHHE
MOJIEKYJT OejKa, BBIIBETAHHE, CTAPEHUE U Pa3pyIICHUE CTPOUTEITHHBIX MaTepuaioB. JTa
4acTh YIbTPA(PHUOIECTOBON pajuallii YIYUTHIBACTCS MPHU UCCIEAOBAHUHN CTAPEHUST MaTEpH-
aJIoB U MOJEJIUPYETCS B KaMepaxX MCKYCCTBEHHOW MOTOJbl MPU UCCIECIOBAHUU JOJITOBEY-
HOCTH.

BaxHBIM 3]IEMEHTOM COJTHEYHOW paJivallud SIBIISIETCA €€ TerioBas 4acth (MH(pa-
KpacHOE M3JTyYeHNE U YACTUYHO BUIUMBINA CBET).

ConHeuyHyo paauanuio OOBIYHO PAacCMaTPUBAIOT Yepe3 MPsIMYI0, PACCESIHHYIO U
CyMMapHYI0. [Ipsamas paguanusi — 3T0 4acTh SHEPTUU OT BUAMMOIO JIMCKA COJHIIA, pacce-
SAAHHAs — 3TO YaCTH PHEPTHH OT HEOOCBOAA 0€3 ydeTa MPsIMBIX COTHEYHBIX JTydeH, cymmap-
Has — TPEJCTaBISIET COO0M CyMMy TMPSIMOW U paccestHHOW panuanuu. JJis ropu3oHTalb-
HBIX MIOBEPXHOCTEN MH(pOpMaLUs O NPSIMON, paCCETHHON U CyMMapHOW COJTHEYHOU pajiu-
aIiy SIBJSIETCS TOCTAaTOYHO TIOJHOMW, a JAJIs CTEH 3[aHUil OINpeleNIieHHOe 3HaYeHUE MMEeT
Tak)Ke OTPaKeHHAs pauaIis 3eMJIM U COCETHUX 3/IaHUH.

[Ipuxon conHeuyHOW paavialii K 37aHUSIM 3aBHCHT OT reorpaduyuecKoi MIHUPOTHI
MECTHOCTH, O0JaUHOCTH, COCTOSIHUS U 3arpsi3HEHHOCTU aTMOC(EpPbI, OPUEHTALIUN ITOBEPX-
HOCTHU, BPEMEHHU I'oJia U CyTOK.

B Kk011M4ecTBEHHOM OTHOIIEHUHM WHTEHCUBHOCTH (HAIPSKEHUE) COMHEYHOU pajua-
[IMY HA HOPMAJILHYIO K JIydaM MOBEPXHOCTh S, MOXKHO OIPEACIUTH M0 GopMyIie:

sinh
Si =50 G e
rae S, — CONHEYHas MOCTOSHHAS, TPUHUMaeMas paBHoi 1200B1/m?;
ho — BBICOTA CTOSTHUSI COJTHIIA [T TAHHOW MECTHOCTH B PACUYCTHBIN Yac CyTOK, TPajl.;
C— smnupuueckuii Ko3QpHULUHUEHT, XapaKTepU3yIOIIUi Mpo3pavyHOCTh aTMOC(hEpPHI.

MHTEHCUBHOCTD COJTHEUHOM paJuallii Ha IMOBEPXHOCTH JII000H opuenTtanuu (S;,)
MOJKHO OTPENICIHUTh M0 GPopMmyIe:

S0 = Syrcos0, (6.1)
r7ie 6- yroa Mex Iy HalpaBJICHUEM JIyda U HOPMAJIBIO K TIOBEPXHOCTH.

3HaveHue cos6 3aBUCUT OT yTIJia MaICHUs JTy4a, OpUEHTAIH TI0 CTPaHaM CBETa, IIIMPOTHI
MECTHOCTH U onpeziessiercs o ¢popmyiam chepruueckoil TPUrOHOMETPHUH.

JIJ1s BEpTUKAIIbHBIX MOBEPXHOCTEW CTEH 3/1aHUM CyMMapHas COJIHEUHasl paavanyst (MH-
TEHCHBHOCTB) Oy/ieT cKkiaapiBaThes He u3 aByX (C+D), kak s TOpU30HTAIBLHOMN MOBEPXHO-
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CTH, a U3 TPEX, TO €CTh YUYUTHIBATH €IlI€ U OTPAKEHHYIO PAJAHALIMIO 3€MJIM U COCETHUX 371a-
uuii (R):
Q =S+D+R, (6.2)
rje S- npsimasi paauanus;
D - paccesHHas paguanus;
R - oTpakeHHas paauarys.
Ecnm ucnonb3oBaTh 3Ty (GOpMyITy AJsl OLEHKH MHTEHCUBHOCTH CYMMAapHOM pajaliy,
OHa J1aeT OOJIbIIME OMMOKH B CHITY OOJIBIION aHU30TpOonHOCTH oToKoB D 1 R. lpu moncuere
CYMM TeIlUIa 3a CyTKH WM Oojee 3Ta (JopMyra JJaeT YA0BIETBOPUTEIBHYIO TOUHOCTb. [IpH 3TOM
MOJKHO HCIIOJIb30BaTh OOIIMPHBIC JaHHBIC, MPUBEJICHHBIC B CIpaBoYHHMKaxX nmo Kmumary
CCCP 1o paccessHHOH M OTPa)X€HHOW paJualviy, MMOCTYHAIOIIEH Ha TOPU30HTAIBHYIO I10-
BEPXHOCTB. B 3TOM Ciydae:

DzDA-sinZ%; (6.3)
2

R=Rg -sin % (6.4),

TOC ¢ - YIroJ HaKJIOHAa IIOBCPXHOCTH K T'OPU3OHTY,
DA )51 RA - paCcCCiaHHAad U OTpaAKCHHAA paavallii, IIOCTYIIAIOINC HAa TOPHU30OHTAJIbHYIO

TIOBEPXHOCTb.
JUtst BepTHKAIBHBIX OBepxHOCTEH (o =90°) sin2 % = 0,5 Di=

o01m1ast paguanus OyeT paBHa:
Q = Sp +D_A + R_A
2 2

B cnienmansHoM aktnHoMeTpuueckon areparype [10,21,34] u cnpaBounukax [40,52-
55] npuBOASTCA pa3IMYHBIE JAHHBIE 10 UHTEHCUBHOCTU U CyMMaM COJTHEYHOU paualvu.
3aiaua MpOEKTUPOBAHUS (UM UCCIIE0BAHUS) COCTOUT B TOM, UTO ObI KaK MOYKHO 00JI€€ TOUHO
JUTS pelaeMom 3a/1a4u BEIOpaTh 3HAYCHUS TTapaMEeTPOB COJTHEUHON pajualiu.

B kauecTBe wiutrocTpaimy npuBeaeM HECKOIBKO TPaMKOB M0 MHTEHCUBHOCTHU COJTHEY-
HOM pamuaryu [21] i vroHs mipu 6e3001a9HOM HeOe M CeMHOAIITBHOM 00JIAYHOCTH IS IITH-
pothl MecTHOCTH 56° (puc.6.1, 6.2, 6.3). CiegyeT oTMETUTh TO OOCTOSITENIHLCTBO, YTO abCO-
JIFOTHASI BEJIMUMHA PACCESTHHOW pajuanuu rnpu obsavyHoMm HeOe Ha 20-50% BeIlIe, yem mpu
6e300mauHoM HeOe (cpaBHeHue puc.6.1 u 6.3). UHTeHCMBHOCTh CyMMapHO#M COJTHEYHOM pa-
JIMallMA HA CTEHAX 3[aHUW Pa3JIMYHOM OPUEHTALIMU UMEET SIPKO BBIPAKEHHBIM CYTOUYHBIN

xo1 (puc.6.2).

T 2 3 4 5 6 7 8 8 1 1120 K 15 6717 1% 1920 2
Hemuntor camvievnoe Boeas

Puc.6.1. IHTEeHCHBHOCTH paccestTHHOW COTHEYHOM paJralliy Ha CTeHaX pa3NuYHON opueHTamu (6e300-
nay”oe He0o, mupoTa 56°)
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Puc.6.2. UHTEHCHBHOCTh CYMMAapHOM COJTHEYHOM pajialliy Ha CTEHAX Pa3IMYHON opueHTanuu (6€300-
JagyHoe He0o, mHpoTa 56° )
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Puc.6.3. IHTEHCUBHOCTh PACCESIHHOW COJIHEYHOW pajJidalliy Ha CTEHAX Pa3InYHON OpHEHTAIUH (TIpU 00-
JAYHOCTH 7 6aJUIoB, mmpoTa 56° )

B ctpoutenscTBe, IPOEKTHON MPAKTUKE PEIIAIOT PA3JIMYHbIC 3a1a4H 10 YUYETY BO3-
JICUCTBUS COJTHEYHOM paJvaliu.

[Tpo10KUTENEHOCTE O0TYyUYEHUsT TEPPUTOPHIA, 3TaHUIM U TTOMEIICHUN (MHCOJISITHS)
SBJIICTCSI BOKHEWUINIMM CAaHUTApHO-TUTHEHWYECKUM TpeOoBaHueM. Bormpocam WHCOISINN
MOCBALIECHBI CTIELIMANIbHBIE Pa3/eIibl JAHHOTO MOCOOHS.

JIns MHOTHX LIENEN BaXKHBIM SIBIISIETCS OLIEHKA HarpeBa MaTepualioB U KOHCTPYKLNN
noj JeWcTBUEeM CoJHeYHOM paauarmu. [1Iupokoil W3BECTHOCTHIO MOIB3yeTcs (opmyra
[IIxnosepa A.M.:

PS
tra =t +22, (6.5)
o
TI€ tij3 - TEMIIEpATypa HAPYKHOU MOBEPXHOCTH OTPAKACHUS (UIIM KOHCTPYKIIUH);

p - KO3 (PULMEHT MOTJIONIEHUS! COJTHEYHOM pagualuy MaTepHalioM OTpakICHHUS;

S — MHTEeHCHUBHOCTbH COJTHEYHOM paIUaIIVH;

a; - KO3(POULUEHT TEIIO0OMEHA y HAPYKHOM IOBEPXHOCTH OTPAXKAECHUH, ONPENEIs-

eMblii 1o hopmysie:
a; =1,16-(5+10v, (6.6),

IJle U — CKOPOCTh BETpA.
Kaxymasics mpoctora (GopMysbl UMEET CBOM 0COOEHHOCTH. MOXKHO BHUIIETh, UTO B
pacyeTax y4acTBYIOT TPH KIMMATHYECKMX (pakTopa: t; - Temieparypa HapyKHOTO BO3/IyXa,
S - MIHTEHCHBHOCTb COJTHEYHOM paJMallii U v - CKOPOCTb BETpa. YKa3aHHbIE apamerpsl (t; ,S

u l)) JOJIDKHBI OBITh OTCUHUTAHBI B OAWH MOMCHT BPCMCHH, YTO U OIIPCACIIACT TOYHOCTb pac-
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yeta. [IpuueM, crieayer MMETh B BUJY, YTO HAPAMETPhI S 1 » UMEIOT BEKTOPHYIO XapaKTepPH-
CTHKY TI0 OTHOIIIEHHIO K MCCJIEIyEMO MOBEPXHOCTH.

B BeceHHe-Ie€THMI IEPHUOJ HATPEB IMOBEPXHOCTEH OrpakKIEHUIl MOKET OBITh 3HAYH-
TEJIBHBIM M TPEOYET ydeTa IpH BeIOOpE MaTepuaaoB. VI3BeCTHHI CIy4au IUIABICHHUS OMTYM-
HBIX MAaCTHK Ha COBMEIIEHHBIX KPOBJIIX OT COJHIIA M MPOHUKHOBEHMS MX Y€Pe3 CTHIKHU I1a-
Hellell B KBapTHPBI BEPXHUX dTaxKel. VI3BECTHBI ClTydan CIIOI3aHUs PYJIOHHOTO KOBpa C KPOB-
M, KOrJa TeMIleparypa pa3MsrdeHHs] MACTHKK OKa3bIBajach HIKE TEMIIEpATyphl HarpeBa
KPOBIHU (HIAKE tig ).

[eperpes moMelIeHNI B JETHEE BPEMsI CBsI3aH TAaKK€ C BO3IEUCTBHEM COJTHEUHOM
pamuaryn. [IpuxoauTcss pemiaTth 3aJadd MPUXO0Ja COJIHEYHON paJdaliH K OTPaKIEHHSIM
3MaHU M TOCTYIUIEHHS TEIUIa COMHEYHON paauiallii Yepe3 CBETOBLIE MPOEeMBL. JIJIst 3THX Iie-
Jeil HeoOxoauMa MH(pOpMAaIKsI He 00 HHTEHCUBHOCTH, a O CyMMax TeIlla COJTHEYHOU pajua-
I[UH 3a ompezelieHHoe Bpems (dac, CyTku U T.1.). Clleayer ele pa3 HallOMHUTh, YTO COJI-
HCYHAs paaualis MMEET BEKTOPHBIC XapaKTEPHCTHUKH, a IPUXOM TeIvia K (hacajaM 3IaHuid
3aBHCHT OT OpHeHTaIuK (acagoB 10 CTPaHaM CBETA.
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Ilpakmuueckoe 3anamue No7

7.1. Temneparypa Bo3tyxa
7.2. Bnas)xHOCTb BO3TyXa

7.1. TemnepaTtypa Bo3ayxa

B panneii cripaBOYHOM M HOPMATUBHOM JIMTEPAType MO KIMMATy NPUBOAUTCS MHOXKE-
CTBO 3HAUYEHUI TEMIIEPATYPhI BO3yXa:

- CpeIHssA TEMIIEPATYPA MO0 MECSLIAM U 32 TOZ;

- a0CONIOTHBIC MUHUMAJIBHBIC M MAKCHMATbHBIC 3HAYCHUS;

- CpEIIHHE MaKCUMAaJIbHbIE 3HAYCHUS;

- CpeAHHE TeMIlepaTypbl HaMOOJIee XOJIOAHOM MATUAHEBKH;

- CpeIHHE TeMIlepaTypbl HAaM0OJIEE XOIOAHBIX CYTOK;

- CpeaHMe TeMIlepaTypbl HanOoJIee X0JIOAHOTO MEPHO/Ia;

- TIOBTOPSIEMOCTb TEMIIEpaTyp BO3/IyXa B Hacax IO CyXOMYy TEPMOMETPY (C rpamanuein
yepe3 OIMH IPayC ¢ HAPACTAIOIIUM M YOBIBAIOIIMM UTOTOM YacoOB) U T.II.

B nocnenyrommx mznanusx CHulla mo ctpouTenbHON KIMMATOJIOTHMU TMTPOUCXOIUT
YTOUHEHUE HEKOTOPBIX MOKA3aTeNeN TEMIIEPATYPhl BO3lyXa U MOSBISAIOTCA HOBBIE:

- aMIUTUTYbl CPEAHNE U MAKCUMAJIbHBIE 3a CYTKH U MECHLL;

- BBOJATCS TEeMIIEpaTyphl Bo3ayxa paznuuHoi obecrieuennoctu (0,92; 0,94; 0,95;
0,98);

- BBOJAMTCS Tpajialiid KIMMAaTUYECKUX MAPAMETPOB ISl TEIJIOTO U XOJIOJHOIO Tie-

PHOIOB roja.

N3 MHOKECTBA 3HAYEHNI TEMIIEPATYpP BO3/1yXa B MMPAKTUKE MPOECKTUPOBAHUS 31aHUN B
HACTOSIIEE BpEeMsI HAXOIAT UCIIOJIb30BAHNE HE BCE 3HAYEHUS TEMIIEPATYp, a UX OrPaHUYCH-
HBII TIEPEYECHb.

DTOT NEpEeUYeHb U 3HAYEHHS TEMIIEPATYp OMNPEICIAIOTCA 33a4aMi, KOTOPhIE pEeniaeT
ITPOEKTUPOBILHUK.

Tax, rmpu pacuere COPOTUBIIEHUS TEIUIONEPENAYE OTPAKIAOIIMNX KOHCTPYKIUN U BbI-
YUCIICHUU TPAIyCO-CyTOK OTONMUTEIILHOIO IEPUOJA, MCIOJIB3YIOTCS CPENHHUE TEMIIEPATYPHI
BO3]lyXa MEepHO/Ia CO CpeiHel cyTouHoM TemriepaTypoit Hike 8°C wim Hrmxe 10°C (B 3aBUCH-
MOCTH OT Ha3HAY€HUS MTPOCKTUPYEMOTO 3/1aHUS ).

[Ipu pacyere cOnmpOTHBIEHHUS TEIUIONEpEIade OTPaKIAIOIIMX KOHCTPYKLIUN dYepes
pacyeTHbIC TEMITEPATYPbl HAPYKHOTO BO3/yXa B XOJIOAHBIN MEPHOJ r0J1a BEIOOP KOHKPETHBIX
3HAQYCHUM PACUYETHBIX TEMIEpPATyp ONPEAEIACTCS TEIUIOBOM HHEPLUMEN Orpa)KJarolie
KOHCTpYKIuH (Tadi. 7.1).

JIns1 pOU3BOACTBEHHBIX 3[AHUM, MPEIHA3HAYEHHBIX [JII CE30HHOM JKCIUTyaTaluH, 3a
paCUETHYIO TEMIIEpaTypy HaApy>KHOTO BO3[yXa MPUHUMAIOT MUHUMAJIBHYIO TEMIIEpATypy
HanboJIee XOJIOTHOTO MECSIIa, KOTOPYIO OMPEEIISIOT KaK CPETHIOK MECSYHYIO TeMIepaTypy
SIHBapsi, yMEHBIIICHHYIO Ha CPEIHIOK0 CYTOUHYIO aMIUTUTYAy HauboJiee X0JI0HOro Mecsiia.

[Ipu pacuere TEMIOYCTOMYMBOCTY OTPAKAAIOIINX KOHCTPYKIIMI B TEIUIBIA IEPUO F0J1a,
VCIIOJIb3YIOT J[BA 3HAUECHUSI TEMIIEPATYP BO3IyXa:

- CpenHss MecsYHas TeMIIepaTypa BO3/1yXa 3a HUkOJIb;

- MakCUMaJibHas aMIUIMTy/la CYTOYHBIX KOJICOAHWH TeMIepaTryphl BO31yXa B
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utone (mpunox. ', CIT 23-101-2000).

Tabnuma 7.1.PacdeTHble TeMnepaTypbl HApY>KHOTO BO3/yXa Il XOJIOAHOTO
nepuojia rojaa

3HauyeHNe TEIOBOU
Pacuernas temmnepatypa HWHEPIUHU OTpaxaaronieit
KoHCTpykiuu D=R-S

Pacuernas remmnieparypa Hanbomee

ol,5

XOJIOJHBIX CYTOK, 0O0ecrieueHHOCThI0 0,98 A
Cpenssis TeMepaTypa HauooJlee

pex patyp or 1,5 10 4,0
XOJIOJHBIX CYTOK, o0ecrieueHHOCThIO (0,92
Cpenssis TeMnepaTypa HauooJlee

DAL TEMIIEPATYD or 4,0 10 7,0
XooaHOo# NATHAHEBKH, 00ecrneueHHOCThIO 0,98
Cpenssis TeMnepaTypa HauooJlee

pel patyp CBHIIIIE 7

XoJIOMHOH IITHIHEBKH, 00ecIeueHHOCTRIO 0,92

PacueTsl Ha TEMIOYCTOMYUBOCTD OTPa’KACHUIN MPOBOAAT OOBIYHO MPH YCIOBUAX, €CIIU
cpexHeMecsYHas TeMrieparypa nuroirs npessimaet 2 1°C.

Kak Oyner nokasaHo HWxe, Npy KJIMMaTHYECKOM PAOHUPOBAHUH UCHIOJIBb3YIOTCS CPE-
HUE MECAYHBIEC TEMIIEPATYPhI BO3AyXa 3a SHBAPb U UIOJIb.

BBenieHsl crienuanbHble 3HAYE€HUS TEMITEPATYP IIPU pacdyeTe BEHTWIALMH (1711 TEIUIOro
Y XOJIOAHOTO NIEproJia rojia, napaMeTpel A u b5 u T.1.).

Takum 00pa3oM, NEPBUYHBIM B BBIOOpE 3HAUCHUI TEMIEpaTypbl HAPYKHOTO BO3AyXa
UL ApXUTEKTYPHO-CTPOMTENBHBIX LEJIEH SABIACTCS IIOCTAaHOBKA 3a7a4d, OCHOBAaHHAs Ha
HanOoJIee IOJTHOM MOJIEIMPOBAHUM (PU3HUECKUX MPOIIECCOB.

C 3T0i1 TOUYKH 3peHHUs 3acCily’KUBalOT BHUMaHus npeioxenus Casuna B.K. ¢ kome-
ramu [79] 1o ONpenesieHuI0 PaCYETHBIX TEMIIEPATYP HAPYKHOTO M BHYTPEHHETO BO3AyXa C
TOYKH 3PEHMSI CHVDKEHHMSI 3aTpaT DHEPTMM HA OTOIUICHHE 3JaHU. DKOHOMHS 3HEPro3arpar
ABJIIETCS] BAKHEHIIEH TOCYIAPCTBEHHOM 3a7aueid, OJHAKO CIIEYET MOMHHUTh, YTO SKOHOMUS B
OJTHUX BOIIPOCAX (3HEPro3arparhl Ha OTOIUIEHUE) HE TOJKHA OBITh B yIIEpO JPYrUM acrieKTam
3MaHui: KOM(OPTY, BO3AyXO0OMEHY B MOMEIIEHUSAX U T.I1., 3AAHUE JOJDKHO MPEACTaBIATh CO-
00i1 eIMHYI0 COATaHCUPOBAHHYIO CUCTEMY.

1.2. Bnasicnocmo 8030yxa

ATMochepHBIil BO3yX MpEeACTaBIseT co00i cMech Ta30B M BOJSHBIX mapos. [loro-
Jla ¥ KJIMMAT Ha IUIAHETE 3aBUCAT OT paclpeesieHus! Teria, JaBJICHUs U COACPKaHUS BO-
JSTHOTO mapa B atMocepe. ITo cofepKaHUe MOXKET BBIpaXXaThCs B €AMHULIAX a0COIIOT-
HOM BIaXKHOCTH, I/M™ (KOJIMYECTBO BJIArd B IpaMMax, coaepskaieiics B 1M® Bo3myxa) mim
napUyaibHBIM JIaBJICHUEM, T.€. JABJICHUEM BOSHOIO Mapa, HaXOJAAILIErocs B CMECH C APYTH-
MU ra3zamu, WId yOpyrocTbio BoAsiHOro napa B nackaisx (I1a).

UYeM Gosbliie BIIard COAEPIKUTCS B BO3IyX€E, TEM BbIIIE 3HAYEHUE YIIPYTOCTH BOJSHOTO
napa. [Ipu yBenuuenuu temmepaTtypbl Bo3ayxa (Mpyu HEM3MEHHOM 0apOMETPUYECKOM JaB-
JIEHUU) BO3PACTAET CHOCOOHOCTh BO3/AyXa K aKKyMYJIMpPOBAaHHWIO Biardu. Jljis mocTossHHON
TeMIIepaTyphl BO3/yXa €ro BJIarocojep:kaHue UMEET Mpeell, Ha3bIBAeMbIi MaKCUMaIbHOU
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YIPYTOCTBIO BOJSIHOTO I1apa, YTO COOTBETCTBYET MOJIHOMY HACBILICHUIO BO3AYyXa BOISHBIM
apoM.

BrnaxxHocTb BO3yxa XapaKTepU3YIOT TaKKe OTHOCUTEIBHOM BIAXKHOCTBIO (), KOTO-
pasi IpeACTaBIsIET CO00I OTHOIIEHUE ACUCTBUTEIHLHON YIIPYTOCTH BOJITHOTO Tapa (e) K Mak-
CUMAaJIBHOM MpU TaHHOU Temrieparype (E), BBIpaXEHHOM B IIPOIICHTAX:

(p=%~100 % . (7.1)

OTtHOCHUTENBHAS BIAKHOCTh BO3/IyXa SIBJSIETCS. BAKHEUIITUM CAHUTAPHO-TUTUEHUUECKUM
nokazarenieM. Pe3ynbTarsl Hccae1oBaHU METUIIMHCKOW HAayKH, 3aKPEIJICHHbIE B HOPMAaTHB-
HBIX TJOKYMEHTaX, OMpPEAeAtoT KOM(OPTHOM ISl 4enoBeKa BIaxHOCThI0 50-60% mnpu Temrie-
patypax 18-22°C.

[Ipu BBICOKOM BIIaKHOCTH 3aTPYIHSETCS OT/Jaya BJIArv ¢ MOBEPXHOCTH KOXKHU 4YeJIo-
BEKa W HapylIaeTcs: TeroBoi 6ananc. [Ipyu HU3KOM - MPOUCXOAUT UHTEHCUBHOE UCIIAPEHUE
BJIarM C KOXH YEJIOBEKa, BO3HUKAIOT HEMPUSATHBIE ONIYLIEHHUS CYXOCTH BO PTYy U TOpJIE.
BrnaxxHocTs Bo3/lyxa BIMSET HA TEIUIOONIYILICHHS YEJIOBEKA MPU PA3IMYHBIX TEMIIEpATypax.
M3BECTHO, UTO B CyXOM BO3JyX€ JIETYe MEPEHOCITCS HU3KUE TEMIEPATYPhI, UEM BO BIIAXK-
HOM. (Cubupckue Mopo3bl mpu -40°C Jierde mepeHoCsATCs, YeM MOPO3bl CPEIHEH MOJI0CHI
npu -25°C).

PaznuuHble coueTaHus BIaXKHOCTH BO3[yXa M €ro TeMIEpaTypbl UCIIOIb30BaHbl MPHU
ONPEICICHUH TUIIOB MOTO/I.

HopmaTtuBHas nurepaTypa 1Mo CTPOUTEIBHOW KIMMATOJIOTMHM COJACPKHUT pPa3IMuHbIC
JTAHHBIE M0 BJIAXKHOCTH BO3/yXa:

- YOPYTOCTh BOJSIHOTO Iapa Hapy»KHOT'O BO3yxa 1o Mecsuam, I Tla;

- CpelHsIsl MECSIYHAsi OTHOCUTEIIbHAS BIAXKHOCTh BO3/lyXa B 13 yacoB (B %) asist camoro
XOJIOJTHOTO M CAMOT0 KapKOT'O MECSALIEB;

- CpeIHsisi OTHOCUTENbHAS BIKHOCTD BO3ayXa (B %) 1Mo Mecsiiam;

- CpeAHsis aMIUTUTY/la CYyTOYHBIX KOJECOaHU OTHOCUTEIHHONW BJIAXKHOCTH BO3IyXa
HanOoJiee xapkoro Mecsna (B %) (Hanpumep, s Kazanu - 29%).

[Tpu Kone6aHUAX OTHOCUTEIBHOM BIAXKHOCTH BO3/IyXa M €r0 TeMIEpaTyphl BOSHUKAIOT
CUTYAIIMH MOJIHOTO HACBIIIEHUs BO3ayXa BoAsHBIM mapoM ¢=100% u E =e. Temnepatypy,
Py KOTOPOW HACTYMAET COCTOSIHUE IMOJHOIO BJIATOHACHILICHUS, HA3bIBAIOT memMnepamy-
Pou mouku pocsl. B mpupoaHON cpefie 3TO SBJICHUE U3BECTHO YTPEHHUMH POCaMH, TyMaHoM. B
ypOaHU3UPOBAHHOM CpeJie MPOUCXOIUT KOHCHCAIIMSI BJIark HA CTPOUTEIBHBIX KOHCTPYKIIUSX,
OTpaKJICHUSX 3[aHUM, YTO BBI3BIBAET IMPOIIECCHI, TPEOYIOIIUE yUYeTa MPH MPOSKTUPOBAHUU
U DKCIUTyaTanuu 31aHui. (CHIKEHUE TeTJI03aUTHBIX KAUYeCTB YBIAKHEHHBIX KOHCTPYKIIUHN U
UX JOJTOBEYHOCTH, 00pa30BaHUe TPUOKOB M THUEHUS, KOPPO3UU U T.I1.).
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Ilpakmuueckoe 3anamue No§

8.1. Ocanku
8.2. CHexHBII TOKPOB

8.3. Ocagkn

K a3To0ii rpynme MeTeoponornyecKux SIBJIEHUN OTHOCATCS J0XK[b, CHET, CMEIIAHHBIC
0CaJIK1, MOPOCh, CHEXKHAs KpyTia, OOMJIbHAs pOca U TyMaH, T'OJIOJIE/IHBIE SIBICHUS.

Bce nepeunciieHHbIE BbIIIE PA3HOBUIHOCTH OCAJAKOB TPEOYIOT ydeTa Ipy MPOEKTUPO-
BaHWH TEPPUTOPUI U 3JAHUH, a TAKXKE NPU UX SKCIUTyaTallUU.

OnbIT MPOEKTUPOBAHUS U IKCILTYaTALIMK 3/1aHUI MMOKAa3bIBAET, UTO YYET OCAJKOB UJIET, B
OCHOBHOM, I10 CJIETYFOILMM HaPaBJICHUSIM:

- TPOEKTUPOBAHKE JIMBHEBOM KaHAIM3AIUH;

- TPOEKTUPOBAHKE BOJOOTBOJIA C KPOBIIH;

- YBJIQKHEHUE CTEH 3[JaHUI KOCBIMU JIOKISIMH;

- Y4eT roJIoJeIHbIX Harpy30K;

- Y4eT CHErOBBIX Harpy30K;

- Y4eT CHEro3aHOCOB TEPPUTOPUU IIPU METETISIX.

JI7st pa3HbIX 1enel TpeOyroTCs pa3IndHble TaHHbIE 00 OcaIKax.

OumOKy B NPOEKTUPOBAHUN WM HENPABUIBHO BHIOPAHHBIE XapaKTEPUCTUKU OCAIKOB
MOTYT IIPUBECTHU K CEPHE3HBIM HAPYILIECHHUSAM B DKCILTyaTallMK 34aHUI WIH K aBapHsIM.

N3BeCTHO MHOXKECTBO CITy4yaeB, KOI/la HEBHUMAaHHE K OCaJKaM MPHUBOAMIO K peryJsisip-
HOMY 3aMayvBaHMIO, a, CJIEOBATENBHO, K MPEXIECBPEMEHHOMY M3HOCY HECYLIMX M OTpaX/a-
IOUIMX KOHCTPYKLMH. 3/1€Ch UMEIM MECTO KaK OIIMOKH MPOEKTUPOBAHMS BOJIOOTBOAA C KPOBIIH,
TaK 1 HEKaYeCTBEHHOE MPOU3BOJICTBO paboT. M3BecTeH citydail oOpylIeHus] KPOBJIU OIHO-
ATAKHOIO Tapaka C BHYTPEHHUM BOJIOOTBOJIOM TOCJIE HECKOJIBKHX YaCOB MHTEHCUBHOTO IO/
CeueHre BOIOOTBOHBIX TPYO HE OBLJIO PACCUMTAHO HAa MHTEHCUBHBINA J0X/b, B PE3YJIbTATE
Yero 3a MapareToM KpPOBJIM CKONMIMCh MHOTHE TOHHBI BOZBL. DTOT MEPErpy3 U BbI3BAI 00py-
ICHUE KOHCTPYKLIHM.

Ha oTeyecTBEHHOM CTPOUTENBHOM PhIHKE MOSBUIIOCH MHOKECTBO 3apPYOEKHBIX TEXHO-
aoruil. /laneko He Bce U3 HUX MOTYT OBITh HUCIOJIb30BaHbI B HAILIMX KIMMATHYECKUX YCIIOBH-
SX. ApXUTEKTOPbI U TPOESKTUPOBIIMKH 31aHUN 4acTO 3a0bIBAIOT 00 ITOM.

Tak, B cpeaHel MOJI0Ce YacTO MCHOJIb3YIOT KOHCTPYKLIHMIO METAUIMYECKONW KPOBJIH C
HOJIBECHBIMU BOJOCOOPHBIMH JIOTKaMH. B BeceHHMI MM OCEHHUI MEepUoJ MPU OTTENENSIX U
3aMOpPO3KaxX yKa3aHHbIE JJOTKHU 3aMOJHSIOTCS JIbJOM M HE BBIMOJIHSIOT (PYHKIMU cOOpa BOJIBI C
KPOBJIM M OTBOJIA €€ JI0 MMPUEMHBIX BOPOHOK. B cuity 3T0r0, Ha J0TKax 00pa3yroTcsi MOILHbIE
COCYJIbKH, Macca KOTOPbIX MPUBOAUT K OOpBIBY BOJAOCOOPHBIX JIOTKOB. (B TpanuunoHHBIX
«PYCCKHUX» KPOBJISIX BOJOCOOPHBIC JIOTKU SBIISIIOTCS YACThbIO METAJUTMYECKON KpPOBJIU U
MPOYHO 3aKPETUIEHbl Ha KapHU3E). ITH NPUMEPHI MOYKHO MPOJIOTKUTH.

JIist pelieHus 3afadyud BOJIOOTBOJIA C KPOBIM Tpedyercs uMHpopMalys 00 MHTEHCUB-
HBIX 0CaJIKax 3a HEOOJBIION OTPE30K BpEMEHU MM MH(OpMALKs O TaK Ha3bIBAEMOM pacyeT-
HOM J0/¢e. Yepes pacueTHbI JOKIb ONPENEISIOTCS CXeMa BOJOOTBOAA, IIOMAAN BOAO-
cbopa, KOHCTPYKLIHS BOJONPUEMHBIX BOPOHOK M CEUEHHE BOJOOTBOIAALIMX TPYO (cTOs-
KOB).
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PacueTHbIil pacxon 0XKIEBBIX BOJ C BOJAOCOOPHOH IUIOMIAAM CIEAYET ONPENEIISTh
o popmysam [58]:
a) 17151 TUTOCKHUX KPOBEJTh (C YKIOHOM MeHee 2,5%):

F-q
20 .

Qarg.= 1/cex; 8.1

92+ 10000 (6.1

0) JUIs1 CKaTHBIX KpOoBeJb (¢ ykJIoHOM Ooriee 2,5%):
F-q

Qanp.=k —2 J1/Cek, (8.2)

%aft=="1 16000

1€ Qpue, - PACUETHBIN PACXOJL TOAKIEBBIX BOJ, JI/CEK;

F - Botoc60pHast Imiomais M

Q20,05 - MHTEHCUBHOCTb JOXK/S B JI/CeK Ha 1 ra /Ui JaHHON MECTHOCTHU MPOJIOJIKHU-
TEJIBHOCTHIO 20 MUH U 5 MHH, IIPX MEPHUOJE OJHOKPATHOIO IIPEBBIICHNS PAaCUYCTHOM WH-
TEHCUBHOCTH, PaBHOM OJHOMY I'OJy;

K1 - KO3 PHIIUEHT, yUUTHIBAIOLIHI TIEPHO]T OHOKPATHOTO TIEPEIIOTHCHUSI.

NHTEHCHBHOCTD TOXKIA (0 oOmpenensiercs mo puc.3.4 g EBponenckon TEppUTOpUn
Poccun.

HHTEHCUBHOCTB JOXKIS (5 CIIETyET OIPEAENATH M0 (hopMyIie:

Qs = 4" Qao, (8.3)

IJIe 11 - TapaMeTp, ONPEEISIEMBbIN IO pUcC.3.5.

3Ha4yeHUs BEIUYUHBI (s, BHIYUCICHHBIE 110 (hopmyiie (3.3), mpuBeaeHsb! B Ta01.8.1.

Koaddunmentsr Ky cnemayer npuHrMAaTh:

- I palioHOB C (2o 110 90 J1/ra cek, ki = 1;

- 11 palioHOB C (20 0T 9' 1 0 150 n/ra cek, ki = 1,5;

- 1S paiioHOB € (20 Oosiee 150 J/ra cek, ki= 2.

BopnocOopHble mionaam 1 KOHCTPYKIMS BOAOOTBO/IA IOJDKHBI 00€CTIEYNBATh yIaJIeHUE
BOJIbI C KPOBJIM 0€3 MEepEnoIHEHUsI CUCTEMBI U 0€3 HAKOTUJIIEHHS BOJIBI.

Jlpyroii BOnmpoc, KOTOPBIM AOJDKEH YUYUTBHIBATHCS MPHU NMPOCKTUPOBAHWU 3IAHUN U
KOHCTPYUPOBAHUHU OTPAKIAIOIIMX KOHCTPYKILMMA, - MPEAOTBpAICHUE 3aMauyMBaHMs CTEH
IPU TOXKASIX U BBIOOP BOJIOCTOMKUX MaTepuaioB. [laske mpy HEOOJBILIOM BETPE KAILIH IO
OTKJIOHSIFOTCSL OT BEPTHKAIM U MOMANal0T HA CTEHbl. MeTeopoIornyeckiue HaOIOAeHUs 10
3TUM IIPOLIECCAM HE HOCSAT CUCTEMATUYECKOTO XapaKTepa, OJHAKO CYLIECTBYIOT METOJUKH,
NO3BOJIAIOIINE PACYETHBIM ITyTEM OLIEHUTH KOJMYECTBO OCAJKOB, BBIIAJAIOIINX HA CTEHBI
3IaHUI PA3IMYHOM OPHUEHTALMA HA OCHOBE WM3BECTHBIX MHOIOJIETHUX KIMMAaTHUYECKHX JaH-
HBIX 00 0caJikaX Ha TOPU30HTAIbHbBIE TIOBEPXHOCTH U JIAHHBIX IO CKOPOCTSIM M MOBTOpsie-
MOCTHU BETpa M0 Pa3Iu4YHbIM pyMOaM.

Onpenenmrs KOJMYECTBO OCAIKOB, BBIMAIAOIIMX HA CTEHbI 3[JaHUI IOJ JECHCTBUEM
BETPa, MOXKHO, UCIIOJB3YsI COOTHOLIEHUE, CBA3BIBAIOIIEE KOJIMYECTBO OCAKOB, BHINAIAIOIINX
Ha T'OPU3OHTAIIbHBIE MTOBEPXHOCTU Py, ¢ KOJMYECTBOM OCAJIKOB, BBINAJAIOIINX HA BEPTH-
KaJIbHBIC IOBEPXHOCTU Pp (B MM):

Dx v
Py =—A A, (8.4)
U.I.
IJie U3 — CKOPOCTh BETpa BO BpeMsi 0K (M/C);

0y — CKOPOCTh BEPTUKAIBHOTO MAJEHUS Kaneab JOXK s (M/C).
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Tabnuua 8.1 3Hauenus BenuyuH (s B J1/cek ¢ 1 ra

20, B JI/CEK Benuuuna nmapamerpa n
clra 045]05]05]06 |065| 070,75
40 75 | 80 | 86 | 92 | 98 | 106 | 113
50 93 |100| 107 | 115 | 123 | 133 | 142
60 112 | 12 | 128 | 138 | 148 | 159 | 170
70 131 | 140 | 150 | 161 | 172 | 186 | 198
80 149 | 160 | 171 | 184 | 197 | 212 | 226
90 168 | 180 | 193 | 207 | 221 | 239 | 255
100 187 | 200 | 214 | 230 | 246 | 265 | 283
110 206 | 220 | 235 | 253 | 271 | 292 | 311
120 224 | 240 | 257 | 276 | 295 | 318 | 340
130 243 | 260 | 278 | 299 | 320 | 345 | 368
140 262 | 280 | 300 | 322 | 344 | 371 | 396
150 280 | 300 | 321 | 345 | 369 | 398 | 425
160 299 | 320 | 342 | 368 | 394 | 424 | 453
170 317 | 340 | 364 | 391 | 418 | 451 | 481
180 336 | 360 | 385 | 414 | 443 | 477 | 509
190 354 | 380 | 407 | 437 | 467 | 504 | 538
200 373 | 400 | 428 | 460 | 492 | 530 | 566

OnpenemmTh KOJIMYECTBO OCAIKOB, BBITAIAIONINX HA CTEHBI 3MaHHUHA O] JCHCTBHEM BET-
pa, MO’KHO, UCTIOJTB3YsI COOTHOIIICHUE, CBSI3BIBAIOIIEE KOJTMYECTBO OCAIKOB, BBITITAIOMINX Ha
TOPU30HTAIBHBIC TTIOBEPXHOCTH P, ¢ KOJTUYECTBOM OCAJIKOB, BBIMAAIOIINX HA BEPTHKAb-
HbIE TTIOBEPXHOCTH Pg (B MM):

bx v A
;i = , (8.4)
U.I.
TJi€ 0p — CKOPOCTh BETPA BO BpeMs JOXKs (M/C);
Un— CKOPOCTh BEPTUKAIBHOTO MAJICHUS Kaleb T0KIsl (M/C).

HaGutoienust mo BeTpy Bcerja OTHOCATCS K OINpPeNeICHHOMY pyMOy, TO3TOMY BEJH-
ynHa Pz MIMEET Ty KE OPUECHTALHIO.

Kak Obu10 OTMEUEHO, B METEOPOJIOTMH OTCYTCTBYIOT CHUCTEMATHUYECKUE JAaHHbBIE TI0
CKOPOCTH BETpa BO BpeMsl IO, OJTHAKO B paboTax [21] mosyueHa ycToiumBasi CTaTUCTHYE-
CKasi CBSI3b MKy CKOPOCTBIO BETPA MPH JOXKIIE U CKOPOCTHIO BETPA MPH BCEX MOTOHBIX YCIIO-
Busix. Kapra 30H U rpaduku takoil cBs3u npezacrasieHbl Ha puc.8.1 u 8.2. Ilonb3ysce 31oit
KapToi U rpayikoM, MOKHO OLEHUTh Uz HA OCHOBE LIMPOKO MPEACTABICHHBIX B CIIPABOY-
HUKAaX MO KJIMMATOJIOTUU JAHHBIX O CKOPOCTH BETpA.

CKOpOCTh BEPTUKAIBHOTO MaJCHUS Kamnelb J0XKI (0,) 3aBUCUT OT JIHaMEeTpa Karelb.
Oxka3anoch, YTO MHTEHCUBHOCTb 0K (MM/MHUH) CBA3aHA C TMAMETPOM Kareidb MpsSMOi 3a-
BUCUMOCTBIO: YeM OOJIbIlIe MHTEHCUBHOCTD JOX/Is, TEM OOJIbLIEe AUaMeTp Kamenb. Takum o0-
pa3oM, MOXKHO BOCHOJIB30BaThCsSl SMIMPUYECKON 3aBUCUMOCTHIO (puc.8.3) [21] u oLeHUTH
CKOPOCTh MaJieHUs O0cajkoB (v,) Yepe3 HIMPOKO TPEICTABICHHBIC B CIIPABOYHUKAX IO
KJIMMAaTOJIOTHH JaHHbIE 00 MHTEHCUBHOCTH OCAJIKOB.
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OTOT METOJl MO3BOJSET C XOPOUIeH CTAaTUCTHYECKON OOECIEUeHHOCTHIO MOTYyYUTh
JaHHBIE 00 YBIIXKHEHUH KOCBIMHU JOKIIMU CTE€H 3/1aHUN pa3IMuHOM opreHTaruu. J{s oorieit
OLICHKH OCAJIKOB, BBINAJAIOIMIMX HA BEPTUKAJIBHBIE TOBEPXHOCTH, MOYKHO TaKX€ BOCIOJIb-
30BaThCs JAHHBIMU pUC.8.4 1 8.5.

OnpeneneHne KOaM4ecTBa JOXK/s, BBITAJAIOMIErO0 HA CTEHBI 3/IaHUM, - 3TO TOJIBKO
IIepBasi 4acTh OLIEHKM BJIAKHOCTHOTO COCTOSIHUSI OTpaKIE€HUM. BakHO ycTaHOBUTB, Kakue
IIPOLIECCHI U KaK OHU UAYT B OTPAKAAOIIMX KOHCTPYKLMAX IIPU JTOXKIE ¢ BeTpoM. Jloxkaesast
BOJIa C BEPXHHUX JTaKeH 37aHus OyIeT CTeKaTh MO CTEHE K HUKHHUM, YBEJINYHMBASACH 11O
Macce U CKOPOCTHU. DTO MPOUCXOANT MPH JACUCTBUU BETPa, U BETPOBOM HAMOp OyJeT OKa3bl-
BaTh CBOE BO3JICMCTBUE B 30HE CTHIKOB, ILIEJIEH, IIBOB U T.A. Harmpumep, onrcansl ciydyau, KO-
I7la TIPU CHJIBHBIX BETpax JOXKAEBas BOJA MOJHMMANach 1o ¢acaay 3AaHUs BBEpX, 3aTeKas
CHH3Y B IIBBI MEXAY MaHEIIMUA. DTU BOIPOCHI H3yYEHBI HEJIOCTATOYHO U TPEOYIOT CBOETO
peuieHusl.
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Puc.8.5. KonmndecTBo 0caakoB, BRINAIAONIMX HA CTEHBI 3/[aHUN HABETPEHHON OPHEHTAIUH
3a TEIUIbIA MePUOJT T0/1a, B MM
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8.2. CHevsicnblit nOKpoe

CHexHbII TIOKpPOB YYMTBIBAETCS, MPEXKAE BCEro, Kak cHeroBas Harpy3ka. B CII
13330.2018 «Harpy3ku u BO3AEHCTBUSA» HPUBOIAUTCS METOAMKA YYETa CHETOBOM HAarpy3KHU.
VYuuThiBaeTCA Macca CHEroBOIO MOKPOBA, BBOJUTCA IEPEBOJ| ATOW Macchl K CHEroBOU
Harpy3Kke Ha 3/JaHHe, YUYUTHIBACTCSI CHETOBOU paiioH, MPUBOJSATCS CXEMbI CHETOBBIX HAarpy30K
Ha TMOKPBITHS 3/1aHUW, B TOM YHCJIE C yY4E€TOM CKOPOCTH BETpa 3a TPU 3UMHUX MeCAla.
NMeHHO BeTep U MepeMEIICHUE MO0 KPOBJIE€ CHErOBOM MacChl MPUBOJIUT K HEPABHOMEPHOCTH
CHETOBOW HAarpy3Ku Ha MOKphITHE. [lmacTuka oObema 37aHuST BHOCUT CBOM KOPPEKTHBHI B
HEPaBHOMEPHOCTh CHETOBOM HArpy3KH, 4To TpeOyeT ydera Ipu poeKTupoBanuu (puc.8.6).

a) 6) 8)

Ilinwssevvsnniiil!
Puc.8.6. XapakTep cHEroBoil Harpy3Ku Ha 3JaHUSIX C Pa3IMYHBIM CEYEHHUEM MOKPBITHIH
a)...x) (CTI 13330.2018)

XapakTepHoi 0COOEHHOCTBIO 3MMHET0 MEPHO/Ia SBIISFOTCS METEIIH, COITPOBOXKIAFOIIHECS
cHerorepeHocoM. HarpapiieHue cHeromnepeHoca COBMaAacT ¢ HANpPaBICHUEM T'OCIIOICTBYIO-
X BETPOB 32 3UMHHE MECSIIbI, a 00bEMbI CHEroIepeHoca U 00bEMbI OTIIOKEHHS CHeTa (Cy-
rpoObl) 3aBUCAT OT a3POJIMHAMHUYCCKUX XapaKTEPUCTHK MECTHOCTH, MUKpOpaiioHa, 31aHus. B
3aBHCHMOCTH OT IJIOTHOCTH CHETa, METEJIM HAYMHAKOTCS, KaK IMPaBUIIO, TIPH CKOPOCTH BETpa 5-
6 m/c.

MeTteoposioruueckie HaOIFOICHNS YUMTHIBAIOT TPH BHIa METEIICH: 001y 0, HU30BYIO U
no3eMKy [17]. Bknaa kaxaoro BU1a METENIHM B IPOLECC CHETONIEPEHOCA PA3INYEH, TaK KaK
OHU HAOJIOMAIOTCS TIPH PA3IMYHBIX CKOPOCTSIX BETpa M B PA3IMUHBIX CJIOSX HAJ TIOBEPXHO-
cThio 3eMiii. O0111ast METEIb COMTPOBOXKIACTCS BBINAJCHUEM CHEra, HU30Basi HaOo1aeTcs 0e3
CHETONaaa MpU CHILHOM BETPE B CJIOE HE MeHee 2M HaJl TIOBEPXHOCTHIO 3eMIIH, TTO3EMKOMH
Ha3bIBAIOT MIEPEHOC CHETa TOJIBKO Y TTOBEPXHOCTH 3EMJIH B CJIOC MEHEE 2M.

MHOTOYHCIICHHBIC SKCIICPUMEHTAIBHBIC JaHHBIC TIOATBEP)KIAIOT, YTO OCHOBHAS Macca
cHera (6onee 95%) IepeHOCUTCS B PU3EMHOM CJIO€ BEICOTOM OKOJIO 2M.

MHTEHCHBHOCTH TIEpEeHOCa CHEra IMPOITOPITMOHAIbHA KHHETHUSCKOM SHEPruu BETpa H

MOYKET OBITH OIpesiesieHa 1o GpopmyIie:
J=c’, (8.5)

TJIe U - CKOPOCTh BETPa BO BPEMsI METEIIH, M/C;
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¢ - K03 GUIMEHT MPONOPLUOHATBHOCTH.
VHTEHCUBHOCTH EPEHOCA CHETa MOYKET BBIPAXKAThCA B €IMHMITY 00BEMA - M° MIIH MacChI
- KT Ha METp ITyTH 3a SIUHUITY BPEMEHH, UTO 3aJI0)KEHO B pa3MepHOCTH KodduimieHTa mpo-
TIOPLHMOHATBHOCTH C.
KomdaecTBo iepeHOCHMOro CHera 3a BpeMsi MeTel () 3aBUCHT OT €€ MPOO0DKUTEITBHO-
ctH (7). Dopmysa MHTEHCUBHOCTH (8.5) IpuMeET BU:

q=J-r = ¢c-v’1, M3/ M. (8.6)
Eciu BeTep JyeT MoJ YIIIOM @ K JaHHOMY OOBEKTY, TO:
g=J-z-sina. (8.7)

JI1 3aHOCHMOTO yJacTKa JUTMHHOM | mocite cyMMHUpOBaHUs BCeX MeTeNeH () 3a 3umMy
MOJTY4MM KOJIMYECTBO HAKOIUIEHHOTO 32 3UMY CHETa:

Q=I gqi =1 gc-u?-ri sina . (8.8)
i=1 i=1

OOBeM TIEPEHOCHMOTO 3a 3uMy cHera Gonee 200M°/M, sBisieTCs HeOIaronpUsTHBIM U
TpeOyeT CHEeMATbHBIX MPOSKTHBIX PEHICHUH MO CHUKEHUIO CHET03aHOCOB TEPPUTOPHUH 3a-
CTPOMKHU.

Ha puc.8.7 npuBenena kapta 00beMOB MEPEHOCUMOTO 3a 3UMY CHera [52].

Crnenyetr UMeTh B BHAY, YTO TOYHOCTH dTHUX PACUCTOB B 3HAYHMTEIBHOMN CTETICHU 3a-
BUCHUT OT TOYHOCTH OIPEACIICHUSI CKOPOCTH BETpa MPU METEJIAX, TaK Kak B (hopMyJTy OHa BXO-
JTUT B KyOe.

Onpenenenre oOMMX O0OBEMOB CHErOMEpPeHOCa 3a 3UMHHUM MEPHUOJ €Ille HE O3HadyaeT
ompeesieHUs] MeCTa €ro OTJIOKEHUS BO BpeMsl MeTesield U 00pazoBaHus cyrpoOoB. OObEeMbI
CHETOIEPEHOCa, METO/IMKA TMOJICYETa KOTOPOro pa3padoTaHa METEOPOJIOraMH, - ITO IepBas
4yacTh npobsemMbl. BTopas yacTe - onpeneseHrue MECT €ro OTJIOXKEHUS U 00pa3oBaHUs Cy-
rpoOOB - CBsI3aHA C a3POJMHAMHUKON MHUKPOPAMOHOB, TPYII 3aHUMA, OTJCIBHBIX 3aHUN U UX
qacTeit, Majbix (opm, 3a00pOB U T.11.

g

£ I [ i L
Puc.8.7. Cxematndeckas kaprta paifoanposanns teppuropur CCCP 1o o6beMam cHeromepeHoca B v/ 3a
3UMy
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OT0’)k€H1Ee NEPEHOCUMOrO NPU METENSX CHEra y NPEensTCTBUM CBSI3aHO C YaCTUYHOMN
NoTepeil CKOPOCTH BETpa U BOZHUKHOBEHUEM BUXPEBBIX MOTOKOB BO3IyXa.

KadecTBeHHBIN XapakTep CHETOOTIOXKEHHUM Y MPEensTCTBUS MOKa3aH Ha puc.8.8. Pe-
AJIbHBIA XapaKTep CHErOOTIOKEHUH MOMKET BUJOM3MEHSATHCA B 3aBUCHUMOCTH OT CKOPOCTHU
BETpa, OT BEJIMUYMHBI KOTOPOH 3aBUCUT OTPBIB CTPYH OT MPEMSATCTBUS U 00pa30BAHUE BUXPEH.

a) 8)
////-{\\\’ — T
- e \\\\\J \q.j é-\l ,/7
o > =
Y ——
0,8H

Ry T
- o /a — — \ =
= \\\\3 —35 [
o ) —

Puc.8.8. KauecTBeHHBII XapaKkTep CHETOOTIOKEHHUH y PEMSITCTBHIA: a) U ) CXeMbI B pa3pese, COOTBET-
CTBEHHO, TOYEHHOT'O ¥ MPOTSHKEHHOTO 3[[aHU, B) M T') CXEMBI B TUTaHE, COOTBETCTBEHHO, KOPOTKOT'O (BJIOJTH
HaIpaBlIeHUsl BETPA) U IJIMHHOTO (BAOJb HAIIPABJICHHUS BETPa) 3JaHUI

WMHTEeHCUBHOCTh OTJIOKEHUI CHera B 30HE MPENSATCTBHUS MOXKET OBbITh OIpeaesieHa
o dhopmyiie:
A3=31-Jp = ¢ (v -v3) mM¥m uac,
rne J1 — MHTCHCUBHOCTH CHETOIIEPEHOCA JI0 TIPS TCTBHS,
J>— TO k€ B 30HE MPENATCTBHUS;

01 — CKOPOCTh BETpa J0 MPENSATCTBHUS;
02 — TO JK€ B 30HE MPENSATCTBHUSI.

BenuunHa OTI0XKEHHI CHETa B 30HE MPEMSATCTBHUS 3aBUCHUT OT MPOIOJDKUTEIBHOCTH
MeTenu (T) U, B COOTBETCTBUH C (opmysoi (8.8), MOXKeT ObITh ONpEAesieHa U3 BbIpaxKe-
HUS;

q= C-(uf—ug)-r M3/M. (8.9)

[To o6beMaM CHErOOTJIOKEHUN W3BECTHBI JIMIIb €IUHUYHBIE PAOOTHI U TPEOyIOTCS

CUCTEMHBIE HCCIIEOBAHUS.
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Ilpaxkmuueckoe 3anamue No9

9.1. Bertep
9.2. OrneHka Kpyra TOpH30HTA 10 KIIMMAaTUYEeCKUM (haKTopaM U aHATN3 MUKPOKJIMMATa B
parioHEe 3aCTPOMKH

9.1. Berep

BerpoBoil pexxuM ropofoB M MOCEIECHUN HAXOAWICS BO BHUMAHWM JIPEBHUX 304HX,
OECIIOKOUT OH M COBPEMEHHBIX CTpouTesiel. [ unmokpar npeackasbiBai BUbl 320071€BaHUN Y
rOpoXkaH B 3aBUCUMOCTH OT Mpeo0Iaaionux B TopoJie BeTpoB. ButpyBuil npenocreperai ot
BETPOB B NIEPEYIKAX TOPOJIA: XOJOIHbIE BETPhI HEMIPUATHBI, 3HOMHBIE HE3/IOPOBBI, BIIAYKHbBIE
BpEIIHBL. ApUCTOTENb 00palliail BHUMaHUE MPU BIOOPE MECTOPACHIOIOKEHUS TOPO/Ia: TOPO/Ia,
oOpalleHHbIE K BOCTOKY U B CTOPOHY BOCTOYHBIX BETPOB, HANOOJIEE YIOBJIETBOPSIOT CAHUTAP-
HBIM YCJIOBUSIM.

B HanMoHaJIBHBIX THIAX KWJIbS M 3aCTPOMKAX IMOCEJIICHUH YUYETy BETPOBOTO PEKHMMA
yIemsieTcsl cephe3Hoe BHMMaHuE. Tak, B SIMOHMU >KWIHILE CTPOMJIOCH TakK, YTOOBI MOTOKH
BO3/yXa MOIJIM CBOOO/IHO MPOXOUTH CKBO3b JIOM C CEBEPA Ha IO U HA00OPOT 3a CUET JIETKUX
pa3IBIKHBIX Heperopofok. B MHmoHe3un noma MOoJHUMAOT Ha CTOJNOBI OT pacKaJeHHOM
IIOYBBI, & CTEHBI JIEJIAI0T JIETKOIPOHUIIAEMBIMH JUI1 MAJICHIIIETO AYHOBEHUS BETpa. YIJIHLbI CU-
OMPCKUX CeJI pacroiararoTcst BJI0JIb 3MMHHUX TOCHOJICTBYIOIIMX BETPOB C LIEJBIO 3aIUTHI OT
CHEr03aHOCOB.

N3BecTHBI KOHCTPYKIUU 3(PPEKTUBHOTO BO3JyX000MEHA B TKAHEBBIX HABECAX U IIa-
Tpax, UCHOJIb3yeMbIX Hapojgamu bmmxuero Boctoka puc.9.1 Bo3nyxooOMen obecrneunBa-
eTcsl MPU MaJIEHIINX BEeTepKax JIIoOOro HalpaBiICHUs W JIaXKe B IUTHIIM 3a CUET TpaBUTALU-
OHHOTO JaBiieHUs (YOAJ€HUs Yepe3 IIAXTy MEPErpeToro Bo3IyXa U BOBJICUEHHUSI B COOpPYIKE-
HUE MEHEE HAarpeToro Bo3ayxa).

Puc.9.1. BerpoBas «I0ByIIKay (C UCHOIE30BAaHUEM TPABUTAIIIOHHOTO JABJICHIS)

Eme Ilammanno mpemocreperan oT CTPOMTEILCTBA B JOJIMHAX: BETpa TaM SPOCTHBI
BCJICJICTBHE Y3KUX PACCENMH, Yepe3 KOTOPhIe OHM BBHIPHIBAIOTCS, a O€3 BETpa BO3IYX CTAHO-
BUTCS TSDKCIIBIM U HE3IOPOBBIM. DTH MPEAOCTEPEIKEHUS apXUTEKTOPOB AM0XH Bo3poskneHus
He ObUIM YYTEHBI MpU TpoeKkTupoBaHur ToponoB Kysdacca (Kemeporo, Kysneuk u ap.). B
Ky3b6acce B 3uMHUi1 iepro 1 HabJr01aeTCs 00JIBIIOE KOJIMYECTBO IITUJICH, a pesibed) MEeCTHO-
CTH XapaKTEPHU3yeTCsl 3aMKHYTHIMUA KOTJIOBUHAMH M TUIOXO IMPOBETPUBAEMBIMU JTOJIMHAMH.
[TageHue ckOpoCTH BeTpa B KOTJIOBMHAX M OOJIBIIIOE KOJIMYECTBO INTHIICH MPHUBEIN K CHITh-
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HEUIIEMy 3arps3HEHUIO KWIBIX PalOHOB BBIOPOCAMH TIPOWM3BOJICTBA, XOTS pPa3MEIICHUE
NPEANPUATHIA OBLIO TIPABUIIBHBIM - TIO PO3€ BETPOB.

BeTpoBoii pekuM B CTPOUTEIILHOM KIIMMATOJIOTUH XapaKTEPU3YIOT CKOPOCTHIO U TIOBTO-
pseMOCThIO BeTpa 1Mo pymOaM. CKOpOCTh BeTpa M3MepseTCs B M/C, a HalpaBiieHue - B %
(6e3 yuera mTmie). B cooTBeTCTBHU CO CTpaHaMHU CBETA, Pa3MUarOT 8 pyMOOB: CEBEPHBI
(C), ceBepo-Boctounblii (CB), BocTounsblt (B), roro-soctounsiii (KOB), roxHsrii (FO), roro-
samanueii (FO3), 3amagusiii (3), ceBepo-3amanusbiii (C3). B 3aBucUMMOCTH OT 33241l IPOEK-
TUPOBAHUS, UCTIOJB3YIOT TOJI0BYIO, CE30HHYIO MM MECSYHYIO POo3y BeTpoB. HamexHOCTh
MIPOEKTHOTO PEIICHUS OY/IET TeM BBIIIIE, YeM TOYHEE COOTBETCTBYIOT PEIIaeMbIM 3a7adaM Ia-
pamMeTphl BETPOBOTO PEKUMA.

B coBpeMeHHBIX YCIOBHSIX YUET BETPOBOTO PEKUMA LT MO YETHIPEM HAIpaBIICHU-
SIM:;

1)  ydYer BETPOBOro pexXMMa IPHU IUIAHUPOBKE M 3aCTPOMKE TOPOJOB M TEPPUTO-

puii (B T.4. adpanus);

2)  y4er OXJIaKIAIoIIero JACHCTBHS BeTpa Ha JIFOJICH 1 3aHus;

3) yder BeTpa NpU TNPOCKTHPOBAHHMHM BO3MYyXOOOMEHA B 3/IaHUSX;

4)  yYer BeTpa Kak Harpy3Ku.

Yuem eemposoeco pexcuma copoockux meppumoputi Hanoosee cinoxubil. Kaxmnoe Ho-
BOE 3/IaHUE WM TOJPOCLINE JIEPEBbSI TOPOACKOI0 NMapKa BHOCSAT CBOU KOPPEKTUBBI B HAIpaB-
JIEHHE U CKOPOCTh BETPA, a, CIIEI0BATEIbHO, B a3PaLlI0 TOPOACKON TEPPUTOPHHN.

B Hacrosiiee BpeMsi OTCYTCTBYET TEOpUsS M METOJMKA pacueTa a’dpalyy TOpOACKHX
TEPPUTOPUIL, a HAOJIIOJCHNUS U KCIIEPUMEHTBI OTAEIBHBIX HCCIE0BaTENeH HOCIT YaCTHBIN
XapaxTep.

B mepBoM mnpuOmmkeHUH MOXKHO HCIOJIB30BaTh PEKOMEHIAUWU [S55] aJisd OLIEHKH
IUTAHUPOBOYHBIX PEHICHUN 3aCTPOMKH C YYETOM BETPOBOIO pPeKHMMa uepe3 Kod(p(UIUEHT
npoayBaeMocTH (K). KoadduumeHT npogyBaeMOCTH YHCIEHHO PABEH OTHOIICHUIO CpeIHEN
CKOPOCTH BETpa Ha TEPPUTOPHUU 3aCTPOMKH K CKOPOCTH HEBO3MYILIEHHOIO BETPOBOIO MOTOKA.
Yem Oosblie yKa3zaHHbIA KOA(Q(UIMEHT, TEM BBIILIE CKOPOCTh BETPa B 3aCTPOMKE U TEM OOJIb-
i 00beM BO3AyXa MPOXOAUT yepe3 3acTpoiKy. PeKoMeHyeMble TUIaHUPOBOUHBIE CXEMBbI
0OBEIMHEHBI B IBE TPYIIIBI B 3aBUCUMOCTH OT MOBTOPSEMOCTH BETpa MO HarpasiieHUsM. B
Ta011.3.4 npUBeIEHbI TUNIAHUPOBOYHBIE CXEMbI U KOA(P(ULIUEHTHI MPOAYBAEMOCTH JJIsl panio-
HOB C PAaBHOMEPHOI MOBTOPSIEMOCTHIO BETPa MO HAMPABJICHUSIM, a B Ta0J1.3.5 - U1 paiioHOB C
npeobiIaJarolM HallpaBI€HUEM BETpa [0 OJJHOMY U3 HAIIPABJICHHH.

OTH peKOMEHJIAIMK HOCAT CIMIIKOM o01mii xapakrtep. Kak ncrnonb3oBaTh JaHHbBIE O
kodddurmente npoayBaemoctu? C OIHOW CTOPOHBI, 3TO CBEXKHUU BO3IYX B 3aCTPOMKE, C
JPYTOM - YBEIMUEHUE CKOPOCTH BETPA 32 CUET CI0KEHUS TIOTOKOB, BOSHUKHOBEHUE BETPOBOIO
TCKOM(OpTa U AOMOIHUTENBHOE OXJIAXK/ICHUE 3JaH1 i, BO3MOYKHOCTH 00pa30BaHus CyrpoOoOB
IpY 3UMHUX MeTeNsax. B HacTosinee BpeMsl MpOEKTHasl Hayka HE paclioyiaracT KOJIMYECTBEH-
HBIMU METOJIaMH OLIEHKU NIEPEUMCIIEHHBIX BbIIIE MpoosieM. [ TaBHBIM HHCTPYMEHTOM OCTaeTCsl
WHTYUIIHS TPOSKTUPOBIIIUKA.



Tabnuma 9.1 [TnannpoBoUYHbIE CXEMBI K KOAPPHUIIMEHTHI TPOyBAEMOCTH
JUI PaliOHOB C PABHOMEPHOI IMOBTOPSIEMOCTBIO BETPA [10 HAIPABICHUSAM
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Tabnuua 9.2 maHupPOBOYHBIE CXEMBI U KOAPHUITUEHTHI PO TyBAEMOCTH
JUISL  paiiOHOB C TPe00IIaAAIONIM HApaBJICHUEM BETpa M0 OJJHOMY U3 HaIlpaBJICHUN
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IIpu yueme oxnasxcoaroujeeo oeticmeusi 6empa HEOOXOIUMO pacCMaTpUBaTh €ro B CO-

YETAHUU C TEMIIEPATYPOHU.
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Kom$opTHEIMU yCTIOBUSME /7151 UETOBEKA SIBISETCSI BETEP CO CKOPOCTHIO He OoJee 2,5
M/C, YCIIOBHSI KOM(POPTHOCTH COXPaHSIOTCS MpH Temreparypax Bozayxa 16-28°C. Ipu yBenu-
YEHUU CKOPOCTH BETPa MPOUCXOAUT CUIIBHOE OXJIAKICHUE, TP YBETUYEHUH TEMIIepaTyphl J10
32°C BeTep aeT HEKOTOPOe OOJIeryeHue, a npu remneparype cBoiiie 32°C BeTep He JaeT
oOJieryeHus.

B 3uMHUX yCIOBUSIX MPU CKOPOCTU BETPA CBBIIIE 5 M/C MPOUCXOANUT CUIIBHOE OXJIa-
*ienue 31anuil. HaBeTpeHHbIE CTeHBI 34aHUI CO CTOPOHBI TOCIIOJICTBYIOIIMX 3UMHUX BETPOB
TpeOyIOT MOBBIIIEHHON BO3JyXOHETIPOHUIIAEMOCTH U TETTO3AIIHTHI.

CornacHO HOPMATHBHBIM JIOKyMEHTaM, TEIJIONOTEPH B 3[aHUAX 33 CUET WHPUIBTPALIUU
W JIEHUCTBUS BETpa COCTABIISIIOT 5% /I Orpa’kaeHuH, 3allMIIEHHBIX OT BeTpa u 10% - s
OTPaKIEHUM, OTKPBITHIX BeTpaM. DakTHuecKu TEIIonoTepu oT BeTpa MoryT gocturats 30%.

B 3apyOexHBIX HOpMaxX TEIJIONOTEPH 3JaHUN OT MH(PUIBTPALIUN TPU BETPE B 3aBUCH-
MOCTH OT BBICOTHI 37aHui cocTaBistior: CIIA - 30-40%, Aurmus 15-50%, ©PI" 7-40%.

Ectb npeoxkenus [21] yder Temionoreps Mpyu BETPE MIPOBOIUTH HA OCHOBE TAK HAa3bl-
BaEMOM TEMIIEPaTypPHOU pO3bl BETPOB, B KOTOPOU OOBEUHEHBI IOBTOPSIEMOCTD, CPEAHSS TEM-
nepaTypa 1 CpeiHsisi CKOPOCTb BETpa Ka)/10ro HampasieHus (pymoOa).

[IpeObiBanne yenoBeka Ha ynune B ycioBuax CeBepa OIpENeNseTcss COBMECTHBIM
BO3/ICHICTBUEM OTPULIATEIBHBIX TEMIIEPATYP U CKOPOCTU BeTpa (puc.9.2). JlaHHble pucyHKa
OPEeIbABISAIOT TPeOOBaHMSI K MPOESKTUPOBAHUIO 3aHUN U KOMILJIEKCOB B ycioBusix Cesepa,
UCKJIFOYAOIIME WIN CBOJAIINE K MUHUMYMY IIEPEXOJ] MEXKAY 3JaHHUSIMU 110 OTKPBITOMY BO3-

JTyXy.
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Puc.9.2. Bo3nelicTBue BeTpa M OTPUIATENBHBIX TEMITEPATYP Ha YelloBeKa

Il pewenus mpemovetl u wemeepmou 3a0ay mpedyemcs uHgopmayus 0 8empo8om
Hanope Ha 3aaHMﬂ, KOTOpBIfI, B CBOIO OYCPC/ib, 3aBUCUT OT CKOPOCTHU BCTPA N a3pOANHAMUNYC-
CKHX XapaKTCPHUCTHUKAX 3)13.HHI>1, KOMIIJIEKCOB HUJIN MHKpOpaﬁOHOB.

Ha puc.4.3 nokazanbsl npumepsl 0OOTEKAHUS 3/1aHUSI BO3AYILIHBIM MOTOKOM, KOTOPBIN
ONpPENEIISIET BETPOBOM HAIOP HA HABETPEHHOM CTOPOHE M OTCOC HA 3aBETPEHHOW U APYTUX
OTPKJICHHSX 3/IaHHA.

B o6miem ciiydae naBneHue BeTpa Ha 37aHUE OnpeessieTcs mo hopmyre:

p=k 1 (9.1)

rae P- nasnenue BeTpa Ha 31anue, KIla (krc/cm?);
K — asponuHamMuueckuii Ko3PpQUIKEHT;
Py — TNIOTHOCTH HAPY)KHOTO BO3/yXa, KI/M>;
Vy — CKOPOCTh BETPa, HEBO3MYIIIEHHOTO BETPOBOTO IMMOTOKA, M/C;
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g — ycKopeHue cBo6oHOro najaenus, 9,81 m/c2.

Puc.9.3. BerpoBoii Harop Ha 3/1aHUS TIPU Pa3IMYHBIX [TapaMeTpax MOEIN
JIyist pacuera BETpPOBOM HArpy3Kd Ha 3JEMEHTHI 3JJaHUN adpOJIMHAMUYECKHN KO-
¢unment npuauMaroT B cootBercTtBun ¢ CIT 13330.2011 «Harpy3ku u BozaetictBus». Ha
HABETPEHHOM CTOpOHE 3aHus 3TU KodhPUIMeHTs He npeBblmatoT +1,0 , Ha 3aBeTpeHHOU
MOTYT JIOCTUTATh 3HaueHUs - 2,0 B 3aBUCUMOCTH OT MPOUIIA 3TaHUM.

Puc.9.4. YyacTku 31aHUI C OBBILIEHHBIM OTPHULIATEIbHBIM JIaBIEHHEM BETpa

B cBs13u ¢ BeTpoBOI Harpy3Koii, BAKHOE 3HAUYECHUE MTPUOOPETAET MPOESKTUPOBAHUE KOH-
CTPYKIMIA YTTIOB, KAPHU30B, KOHBKOB U MAparneToB 3[aHUi, KPEIUICHHE OTPaKIAI0NINX dJIe-
MEHTOB B 9THUX MECTAaX, MOCKOJIbKY 9TH YYaCTKH MCIBITHIBAIOT MOBBIIIEHHOE OTPHUIIATEILHOE
naBieHne BeTpa (adpoanHaMudeckuii koadduiueHT paseH - 2,0 (puc. 9.4). HeBuumanue
BOTIPOCaM KOHCTPYMPOBAHHUS yYKa3aHHBIX JIEMEHTOB 3[JaHWI MOXKET MPUBECTH K CEPbE3HBIM
aBapusiM. [Ipu mpoekTHpoBaHHMU BO3MyXOOOMEHa B 3[AaHUSX IpHU JEHCTBUHU BeTpa (popmyra
(3.20) nmpumeT BU:

2
p:[Kl_KZJp"”f , 9.2)
2 Zg

rne K1 u K> - aspoauHamuyeckre KodQpQUIMEHTbI ¢ HABETPEHHOM U 3aBETPEHHOM CTOPOH 37a-
HUSL.

Crienyer 3aMeTHTh, YTO pe3yJIbTaThl pacueTroB 1o Gopmynam (9.2) wm (9.1) B 3HauH-
TEJIbHOM CTETEHU 3aBUCST OT MPABUIBHOCTU BBIOOpA 3HAYEHMSI CKOPOCTH BETPA, MOCKOJIbKY
B (hopmMyJTy OHa BXOJAMT B KBajpare.
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HecmoTpst Ha «orMHAKOBOCTEY B Hanucanuu ¢popmyn (9.2) u (9.1) u moxoxecTts 3a-
nad (OLIEHKAa BETPOBOI'O JABJICHUSI HA 3/1aHUs), BHIOOp 3HAYEHHUSI CKOPOCTH BETpa Uil HUX
MIPUHLIUITHAIEHO PA3JINYCH.

J1J1s1 BeTpa KaK Harpy3Ku CIIEAYeT BBIOUpAaTh CKOPOCTh BETPa, MOBTOPSIOIIYIOCS A0CTa-
TOYHO PEJIKO - OJIMH Pa3 3a ONPEACIICHHBIA NEPUO JIET. ITOT NEPUO]T 3aBUCUT OT PEIIAEMOI
33]a4u.

[Ipu pacuere BETpOBOI HArpy3KH Ha 3IaHUE B LEJIOM, IPUHUMAETCSI CKOPOCTh BETPA,
ciy4aronascs oauH pa3 3a 20 win Oonee siet. [Ipu pacuere KperieHHus 3JI€MEHTOB 3aHUH,
KOTOpBIE MOTYT OBITh 3aMEHEHBI B MIPOLIECCE IKCIUTyaTaIllK, MOKHO TPUHSATD APYTroe 3HAYECHUE
CKOPOCTH BETPA, MOBTOPSIOLIEECS OJIUH pa3 3a 5 JIeT. DTO 3HaUeHHE OyJIeT HUXKE, BETPOBOE
naBiieHue OyJIET TaKKe HIDKE, U KPETEKHBIE SJIEMEHTHI MOTYT OBITh 5KOHOMUYHEE.

[Ipu onieHke BO3ayX000MEHa B 3[JaHUAX, TIOJXO/ K BETMUHUHE CKOPOCTH BeTpa ((hop-
myna 9.1) mpuHIUIUaANRHO Apyroi. Bo3myxooOMmeH B 3maHusx (HOpMHUPYET CaHUTAPHO-
TMTHEHUYECKHUE YCIIOBUS NTOMEIICHMI, @ 3T YCIOBHS JTOJKHBI MTOAIEPKUBATHCS MTOCTOSH-
HO (3UMOH U JIETOM, THEM U HOUBIO, Cpa3y IO 3aBEPIICHUN CTPOUTENBCTBA 3aHUS U Yepes Je-
CSITKH JIET SKCIUTYaTallHN).

JIst perieHus 3TOM 3a7a4d Heo0XoauMa MH(POPMAIMS O CKOPOCTH BETpa B JIIOOOH MO-
MEHT BpeMEHHM WM MH(OPMALUS O CKOPOCTH BETpa 3a OIpPEJCIICHHbIE MEPUO/bl BPEMEHHU:
JTHEBHBIE, BEUEPHUE, CE30HHBIEC, HAJTUUHME UTUIICH.

B cnpaBouyHOH JIuTEepaType 0 KIMMare B KOHIEHTPUPOBAHHOM BHJIE 3T JIaHHBIE OTCYT-
ctBytoT. B CII 60.13330.2016 npu pacuere BO3Ayx00OMEHa 3a CuUeT JACUCTBUS BETpa JUis
BCEX CIYYaeB YCTAHOBIIEHO: CKOPOCTh BeTpa - 1m/c.

be3ycnoBHO, 3HaUeHNE CKOPOCTH BETpa, MPUHUMAEMOE B pacyerax, TpeOyeT OOJbLIEro
000CHOBaHUS (TEIUIBI WM XOJIOJHBIA MEPUOJT roAd, 00bEMHO-TIIIAHUPOBOYHOE pPEIICHUE
KBapTHUp, UX OPUEHTAIUsl MO CTpaHaM CBETa, HANpPABJIEHUE BETpa B Pa3HbIE CE30HBI, KOH-
CTPYKTUBHBIE PELICHUSI CUCTEM €CTECTBEHHOM BEHTUJISILMU U T.J.).

9.2. OueHka Kpyra ropu3oHTa 1o KJIuMaTH4ecKuM (pakTopam v aHAJIN3 MUKPOK/JIUMATA B
paiioHe 3aCTPOUKHU

[TpoBeneHHbIN B MPEenbIIyIMX pa3aesiaX aHATIN3 KIMMaTHYeCKuX (haKTOpOB JaeT Iep-
BOE MPEJICTABIICHHE TI0 YUETy KJIMMaTa JJIsl 3a/1a4 CTPOUTEILHOM OTPACIIH.

Cremyrommm 3TaroM y4eTa KiIMMaTa Mpy MPOSKTUPOBAHUM 3[IaHWI SIBJISETCS] OLIEHKA
Kpyra rOpU30HTa MO KJIUMATHYECKUM (hakTopaM, BBITIOTHSIEMasi HA OCHOBE YKOJIOTMYECKOU
MoJIeN M npocTpaHcTBa npodeccopa bimuoa B. A. Moaenb nMo3BoJisieT NOJIyYUTh KIMMa-
TUYECKUN (PKOJIOTUYECKHIA) MAacopT TOpoja, B KOTOPOM COOpaHbl KJIMMaTHYeCKUE (PaKTOpHI,
UMEIOITIE BEKTOPHBIC XapaKTePUCTUKH. BBIIEIICHBI ITOJIOKUTEIBHBIC U OTPHUIIATSIILHBIC BO3-
nencTBUst (haKTOPOB.

B rpaduueckom BbIpaskeHUM MOJIEIb MIPEICTABIISIET COOOM KpyT ¢ HaOMroaaTeneM (Uiu
MPOCKTUPYEMBIM OOBEKTOM) B IIEHTPE, a TI0O CTPaHaM CBETa PACIIOJIOKEHBI KIIMMATHUECKUE
(dakTOphl, BEKTOPHO COPUEHTUPOBaHHBIC Ha HabOmomarens (puc.4.5). Ins ymoOcTBa mpo-
YTEHUSI Pa3IMYHbIC KITMMATHIECKUE (PAKTOPBI pa3MENIaroTCsl Ha KOHIIEHTPUYECKUX OKPY>KHO-
CTSIX pa3HBIX JTUAMETPOB.

OreHKy Kpyra TOPH30HTA MO KIMMATUYECKUM (DaKTOpaM JIETKO TPEBPATUTH B IKOJIO-
TUYECKYI0 MOJIEh MPOCTPAHCTBA JOOABICHUEM APYTHX (haKTOPOB TOPOJCKON CPEeIIbl, NUMe-
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IOIMX BEKTOPHBIN XapakTep (IIyM, MPOU3BOICTBEHHBIE 3arpsi3HEHUS, Ta3bl U 3alaxu, TeX-
HOJIOTMY€eCcKasi bUIb U T.J.).

Knumatuueckue ¢pakTopbl, pACCMOTPEHHBIE B MPEIBIIYIINX pa3/ieiax U CBEJICHHbIC B
OLIEHKY Kpyra TOpU30HTa, MPEACTABIISIIOT COOOM OLIEHKY KJIMMAaTa, MOJYyYEHHYIO Ha Crieluallb-
HBIX METEOPOJIOTUYECKUX CTAHIMSAX Ha OOJBIION BBICOTE WM HA CHEIHMAIbHBIX IUIOMIAAKAX,
PacMoNOKEHHBIX 32 TOPOJOM Ha OTKPBITOM MECTHOCTH. DTH JAaHHBIE IPUMEHUMBI JIJISI IPOEK-
TUPOBAHMUS OTJIEIBHO CTOSILIETO 34aHUS B CEIbCKOM MECTHOCTH.

VYpOanmsupoBaHHasi cpena, penbed), pacTUTEILHOCTh, BOAHBIC MOBEPXHOCTH BHOCST
KOPPEKTUBBI B «KJITACCUUECKUE)» XaPAKTEPUCTHKH KIIMMATHICCKUX (DaKTOPOB. ITH KOPPEKTHBHI
MOTYT UITH KaK B CTOPOHY YCHJICHHSI IEUCTBHS (DaKTOPOB, TAK U B CTOPOHY MX OCJTA0JICHHS.

JI71s1 KOPPEKTUPOBKH «KITACCHUECKUX» 3HAYCHUH KIMMATUIECKUX (PaKTOPOB, YUUTHI-
BAIOIINX pelibed) U apyrue MpUPOIHBIE XapAKTEPUCTHKH yJacTKa CTPOUTEIBCTBA, PEKOMEH-
JyeTCs NCII0JTb30BaTh Tab011.9.6. [26].

Jlnsg ydera ropoACKOW Cpelbl B paliOHE 3aCTPOMKH PEKOMEHAYETCS IO0JIb30BaThCS
1a011.9.7 [22].

apems AxpexmusHol
UNCOALUL

apema HespexmuaHod

uHCORYUY

HeGnaeonpusmHas
paduayus

Gnazonpusamsan
paduayun

N ANNE N
NN
RN
RN

Puc. 9.5. Ouenka kpyra ropu3oHTa o KiuMatundeckum ¢akropam i Kazanu
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Tabnuua 9.3 OcHOBHBIE 3aKOHOMEPHOCTH (POPMUPOBAHHS MUKPOKJIUMATA B YCIOBUSAX MPUPOIHOM

Cpelibl
DneMeHTbl IPUPOJHON | 3aKOHOMEPHOCTH U3MEHEHHUS KIIMMaTH4eCKUX (akTopoB
cpelbl
Penbed: Jlaem temmeparypa Bozayxa Ha 2-4 °C HUXKeE, YeM B OKPYKAIOIICH

BCPIIMHBI U OTKPBITHIC
BCPXHHUEC YaCTU CKIIOHOB

MECTHOCTH, B SICHBIC U THXHE HOuM — Ha 1,5-2 °C temee o cpaBHe-
HUIO C POBHBIM MecTOM U Ha 2-8 °C — ¢ JHOM IIOJIMH U TIOJJHOXXbEM
CKJIOHOB

IOKHBIC CKJIOHBI

MakcumanbHble JHEBHbIE Temneparypsl. [lomydaror terua Ha 8-10
°C 0oJb11Ie, YEM HA paBHUHE

CCBCPHBIC CKIIOHEBI

Haubonee xomomusie (ocodenHo jerom). Ilomyqaror termia Ha 8-10
°C MeHbllle, YEM Ha PaBHHUHE

HaBCTPECHHBIC CKIIOHBI

Haubonee xonoanble, UMEIOT HEOOJBIIYIO TITYOUHY CHEXHOIO IO-
KpOBa

MO/IBETPEHHbIE (3aBET-
PEHHBIE) CKJIOHBI

Haubonee teruibie, IMEIOT OOJIBIIYIO TITYOHMHY CHEXHOT'O TOKPOBa

JOJIMHBI, KOTJIOBHUHBEI,
HHMXHHEC 4aCTHU CKJIOHOB

3HAUUTENBHO OOJIBIINE CYTOYHBIC KOJICOAHUS TeMIIepaTyphl BO3IY-
Xa, 4actoe OoOpa3oBaHHE TyMaHOB, pochl. Houbl0 camble HU3KHE
TEMIIEpaTypbl W BBICOKAs BIAXHOCTh Bo3ayxa. [linoxue yciaoBus
MIPOBETPUBAHUSI.

PacTturensHOCTH

Ha 2-22% cHuxaeT NpPOHMKHOBEHHE COJIHEYHOM panuauuu. Bos-
MO’KHO CHWXKEHME TemnepaTypbl Bo3ayxa Ha 10 °C. BerpozamurHoe
JIICUCTBUE

Mopsi, BOIOXpaHHINIIA,
o3epa

BecHoii u B Hayase jera BOJOEM OXJIaXKAaeT NPUIICTAIONIYI0 Teppu-
TOPHIO; B KOHIIE JIETa M OCEHBIO — yTemuisieT. BOmm3n Bojgoema qHeM
Temreparypa Bo3ayxa Ha 2-4 °C Huxe, a HOUbl0 — Ha 2-4 °C Bhllle,
4eM BJIau oT Oepera

Ta6mmura 4.4 OcHOBHBIE 3aKOHOMEPHOCTH (hOPMUPOBAHHSI MUKPOKJIMMATa B TOPOJICKOH cpejie

DNEeMEHThI N3meHeHne KIIMMaTUYeCKUX XapaKTEPUCTUK B CPAaBHEHUU
KJIMMaTa C 3aropoJHOMN 30HOM
Conneunas pa- | CHmxenue 10 20% B 3aBUCUMOCTH OT CTENIEHU 3arpsi3HEHUs] BO3yXa, Bpe-
DIV ENINIE; MEHU T'0JIa U CYyTOK
Temmeparypa [ToBpimenue Ha 1-4 °(03 B 3aBI/ICI/Il(\)/IOCTI/I OT IJIOTHOCTHU 3aCT1(:)>0171K1/1: B 33:)0Tp0171—
Bo31yXa Ke IMI0THOCTHIO 10 20% - Ha 1-2 °C, uioTHOCTRIO Ootee 20% - Ha 3-4 °C (6e3
y4deTa BIUSIHUS 03€JICHEHHUS] HA CHU)KEHUE TEMIEPATYpPbl)
CHmwxenue wiu ysenuueHue Ha 20-70 % B 3aBUCMMOCTH OT IJIOTHOCTH 3a-
CkopocTh BeTpa | CTPOMKH: B 3acTpoMKax MIOTHOCTBIO 10 30% - Ha 20—25 %, miIoTHOCThIO
6osee 30% - 6ombiie uem Ha 50%.
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Ilpaxkmuueckoe 3anamue Nol(

10.1 3oHa a’poAUHAMHYECKOTO CIIE/a.
10.2 O0rekaHne MOTOKOM BO3AyXa OTAEIBHO CTOSILErO 3/1aHusl.
10.3 AspoanHaMuYecKre XapaKTePUCTUKU 3/IaHHSL.

10.1 3oHa a3poaAMHAMHUYECKOT0 CJIe/1a

OOtekaHue Ten MOTOKAMHU KHUIKOCTU WM Ta30B SIBISETCS BEChbMa CIOKHBIM (pU3M-
YECKHUM IPOLIECCOM. DTOT MPOLIECC UCCIEAYIOT CAMOJIETOCTPOUTENH, TPAHCIIOPTHUKH, CY-
nocrpoutenu. MccienoBanuss BEAyTCS B OCHOBHOM 3KCHEPUMEHTAIbHBIMH METOJAMH C
IPUBJICYCHHUEM aIIapaTa TEOPUHU MOJT00US.

[Ipu Haberanny MOTOKAa HA TMPEMATCTBHE (TEJO) Mepen M 3a HUM o0pa3yeTcs 00-
JacTh TaK Ha3bIBAEMOI'O OTPHIBHOTO TeueHHs. IHorna 3Ty 00J1acTh Ha3bIBAIOT 3aCTOMHOM
00J1aCThI0O MM 30HOM. MBI OyJeM MOJIb30BATHCS TEPMUHOM 30HA AIPOOUHAMUYECKO2O
cneoa (3oHa AC), umest B BUAY BCIO 00JacTh OTpbIBHOTO TeueHus. [Ipu oOTekanuu ten
TypOYJEHTHBIM YCTAaHOBUBIIUMCSI TOTOKOM BO3JyXa IPH JI03BYKOBBIX CKOPOCTSIX B 30HE
a’pOJIMHAMUYECKOTO cjie/la HabJI0Jat0TCs CIIOKHbBIE BUXPEBbIE HEYCTAHOBHUBIIHECS TPEX-
MEpPHBIE ABM)KECHHUS, JaXKE €CII MTOTOK HaOeraeT Ha IByXMEpPHOE MPEMATCTBUE (IUIAaCTUHY).
VYoxe ans Ten npocteiieid Gopmbl npoiecchl 00TeKaHus BecbMa CI0XHbBI. OHaKO, BBEAS
HEKOTOpPBIE YIIPOLIEHHS, 0Ka3aJ0Ch BO3MOXKHBIM IMOJIYYUTh AJIs MJIACTUHBI, 11apa, [UJINH-
Jpa U APYTruX NOJOOHBIX TEJ aHAIUTUYECKOE PEIIEHUE Ul pacdyeTa UX a’poJuHaMuye-
CKOI'O COIPOTHUBIICHHS U TA0APUTHBIX PA3MEPOB 30HBI aXPOJUHAMUYECKOTO cieaa. AHaau-
TUYECKOE pEUIEHUE OOBIYHO ABJISIETCS MEPBBIM NPUOIMHKEHUEM pELIeHUS 3aJaul, HE Y4H-
THIBAIOILIMM BUXPEBBIEC JBMXKCHHS B 30HE a’3poJIMHaMHU4ecKoro ciena. OcpelHeHHbIe Ju-
HUU TOKa B 30HE a’POJUHAMUYECKOIO ClieAa MOKHO MOCTPOUTH MO CPEIHUM 3HAYEHUSIM
CKOPOCTH, MOJYYEHHBIM SKCHEPUMEHTAIBHO. JIJIsl MIOCKOW MIIACTHHBI OCPEHEHHBIE JIH-
HUM TOKa B ciee npeacTasiensl Ha puc. 10.1.

I—I, ll—Il—ceuenus; A—nnactuna; 2—>aJaeMeHTapHas CTpyiKa II0TOKa BO3yXa, HAaOeraloliero Ha IacTuHy; 3 — rpaHulia
30HBI a9POJUHAMHIYECKOTO Cliefla; 4—BHUXpeBOe IBIDKEHHE (JINHUSA TOKA) B 30HE a9POANHAMHYECKOT0 Cllefla; S—IIMHUS TOKa 32
npeeIaMy 30HbI a9POAUHAMHYECKOT0 cliefa; A U H-— TOYKH TOPMOXKCHUS
Puc 10. 1. Cxema oOTexaHust 0€CKOHEYHON TIACTHHBI TOTOKOM BO3yXa

XapakTep OBMKEHMSI B 30HE adPOJMHAMHUYECKOIO CJela ONPEAEAETCS PEKUMOM
HaOeraroniero noroka (uuciom Re). Ilpu namuHapHOM pexume HaOerarouiero moToka
BUXpHU, 00pa3yroluecs 3a MJIACTUHOM, OCTENEHHO YBEJINYUBASAChH, NOMAPHO YBJIEKAKOTCS
noTokoM. [Ipu HeOonbIION TypOyJIEHTHOCTH BUXPU 00pa3yloTCs TO y OJJHOM KPOMKH IJia-
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CTUHBI, TO Yy APYIOM M yXOIAT OT HHUX HomnepemMeHHO. LleHTpsl BUXpEN PpacloIOKEHBI
BJI0JIb MTOTOKA 32 MJIACTUHOM B «ILIaXMAaTHOM» MOpsAAKe. Takas BUXpeBasi CUCTEMA C «IIaX-
MaTHBIM» PAaCHOJIOKEHUEM LICHTPOB BUXPEW HOCUT Ha3BaHWE BUXpEBOU Nopoxku Kapma-
Ha. [Ipu nanpHeimem yBenuuyeHuM uucia Re HaOeratomiero nmoroka nopoxka Kapmana
ucyesaer. BuxpeBoe nBMKEHHE B 30HE a’pOJAMHAMUYECKOTO ciefa MproOpeTaeT Kak Obl
YCTOMYMBBLIN XxapakTep. [[B)KeHHE MOTOKA 3a IJIACTUHOW CTAaHOBUTCS YCTOWYHUBO TYpOy-
JICHTHBIM U OTOPBABIIMECS BUXPHU Cpa3y ke 3aTyxaloT, pa3OuBasich Ha Oojiee MEIKHE.
['pannIy 30HBI a3POJAMHAMMUYECKOTO CIEAA TAKXKE HENb3s PACCMAaTPUBATh KaK YCTAaHOBHB-
myrocsa. Ha 3Toi rpaHune npoucxoauT B3aWMOJEUCTBUE JBYX NOTOKOB, MMEIOIIUX Pa3-
HBII DHEPreTUYeCKuil ypoBeHb. [10TOK, CphIBAIOIIMIICS C KPOMKH IJIACTHHBI; UMEET 00JTb-
IIYI0 DHEPTHUIO0, YEM ITOTOK, MOAXOMSAIIMN K TPAHULIE U3 30HBI adPOJIUHAMUYECKOTO CIEA.
B pesynprare B3aMMOJEWCTBHS 3TUX MOTOKOB HA T'PAHHUIIE 30HBI BO3HUKAET BUXPEBOU
CJIOM.

XapakTepHbIM ISl 00TEKaHMsI IJIACTUHBI ABJIETCS HAJIWYUE JBYX TOYEK TOPMOXKe-
Hus. Touka 4 (cm. puc. 10.1), nexaiias Ha OCM CUMMETPHUH, SIBIACTCS TOUKOU JIETICHUS
IOTOKOB M TPH IJIOCKONAPAIJIEIbHOM MOTEHIUAIBHOM MOTOKE CKOPOCTh B HEM OJIM3Ka K
HyJt0. Touka b HaXOJUTCS B MECTE CMBIKAHUSI OCHOBHOI'O IOTOKA, OOTEKAIOLIETo I1acTu-
Hy. [IpaBee Touku b HampaBiieHHE JBMKEHMS COBIAJACT C HalpaBJICHUEM HaOeraromiero
1oToKa. JIlesee TOUkM 5 HaXOAUTCS 30HA a3POJUHAMHUUYECKOTO CiIela, B KOTOPOU Halpas-
JICHUE JBUKECHMS BJOJb OCU CUMMETPUH IIPOTUBOIIOJIOKHO HAIIPABIECHUIO OCHOBHOIO I10-
ToKa. PacnonoxeHne ToUku b MOCTOSHHO MEHSETCS U3-32 ITyJIbCAallMK IIOTOKA.

10.2 O0TexkaHHue MOTOKOM BO31yXa OTACJIbHO CTOALIECTIO 3JaHUA

[Ipu uccnenoBanuu Bo3AeHCTBUS TypOyJIE€HTHOIO MOTOKAa BO3ayxa (BeTpa) Ha 37a-
HUSL U COOPYXXEHHUSI TIPEAMETOM M3Yy4YEeHHUS OOBIYHO SIBIISICTCSl paclpesiesieHue aBJICHUs
BETpa. 3HAHUE 3TOTO JABJIEHUS JA€T BO3MOXXHOCTh CTPOMUTENISM PACCUUTATH BETPOBYIO
HArpy3Ky Ha 37]JaHue, a CIIeIUATUCTaM M0 BEHTUJISIIIUN — BO3JTyXOOOMEH uepe3 OTKPBIThIC
MIPOEMBI ¥ HETUIOTHOCTH B OTPaKICHUSX.

[Ipu ob6Texanuu 34aHKS MOTOKOM BO3/lyXa OKOJIO HEr0 o0pa3yeTcsl 3aCTOWHas 30Ha.
OmnpeneneHue pa3MepoB 3TOW 30HbI, YCIOBUN MUPKYJISUUUA B HEM BO3YIIHBIX TOTOKOB H,
CJIE€OBATEIbHO, YCIOBUN MPOBETPUBAHUS 30HBI TAKKE SIBJIACTCS LIEJbIO a3poJHMHAMUYE-
CKOTO uccienoBanus 31aHusi. HanbompIee 3HaYeHUE 9TO MCCIIEIOBAHUE UMEET ISl TPO-
MBIIIJICHHBIX 31aHUMN ¢ OOJIBIIIUM KOJIMYECTBOM BPEIHBIX BHIOPOCOB.

3nanue, Kak ¥ TIaCTUHA, SIBJISIETCS TJI0X0 o0TeKaeMbIM TesioM. OO0TekaHue 3/1aHus
MOTOKOM BO3/yXa Ja)xe MpH IpocTelined ero gopMme — mnapaienenuneae—spIlseTcs
CJIOKHBIM TPOLIECCOM H3-3a TPEXMEPHOCTH MPEMSATCTBUS W BIUSHUS MOACTUIIAIOIIEH
MJI0CKOCTU — MOBEPXHOCTHU 3EMJIU.

PaccmoTpum cxemy 0OTeKkaHHUsI TOTOKOM BO3]lyXa OTJEIBHO CTOSIIEro 3/1aHus (pu-
cynok 10.2). Ilpu Haberanuu Ha IPEMSITCTBUE HIKHUE CIIOM TTOTOKA BO3/TyXa 3aTOPMaKU-
BAIOTCA, 1 KUHETUYECKAsl SHEPTUsl 3TOW YaCTH MOTOKA NEPEXOJUT B MOTECHINAIBHYIO, Clie-
JIOBATENIbHO, CTATUYECKOE /IABJICHUE YBEIMYMBACTCS. YBEIWYEHUE CTATHYECKOTO JaBJie-
HUS TPOUCXOAUT MOCTETIEHHO M0 Mepe MPHUOIMKEHUS K 37aHuI0, (MPaKTHYEeCKHU HaYMHA-
SCh 3a MATh — BOCEMb KaIHOPOB 70 37aHUS, €CIIM 3a KAIUOp MPHUHATH CPEIHUIN pa3Mmep
dacana). MakcuMalIbHOTO 3HAYEHUsSI CTATHYECKOE JABJICHHE JOCTHTAaeT Ha MOBEPXHOCTH
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HaBeTpeHHOTO (pacama. Haberaromuii moToK Bo3ayxa 0Opa3yeT 30HY HMUPKYJISIIUNA HETO-
CPEIICTBEHHO Yy MOBEPXHOCTH 37aHus (CM. pUCYHOK). Buxpu, obOpasyromumecs 31ech, Kak
ObI TOMONHAIOT (GopMy 37aHUS 0 yI00000TEKACMO M TEM CaMbIM YMEHBIIIAIOT MOTEPH
SHEPTUM OCHOBHOTO TMOTOKAa. B 3TO# 30HE MOCTOSHHO MPOUCXOAMT OOMEH BO3/yXa, CO-
BEPIIAIOIIECTO BUXPEOOpa3HbIe IBMKCHUS U YXOSIIETO HA 3aBETPEHHYIO CTOPOHY 3JIaHUSI
(pucynok 10. 2, 6).

HaOeraromuii moTok Bo3yxa 00TEKaeT 3laHUe M 30HY IUPKYIISIIIMHA CBEpXYy U € 00-
koB. OOTeKaMuUH 31aHHE TIOTOK BO3/yXa B CHIIy HEKOTOPOTO €r0 I0DKATHS UMEET CKO-
POCTh, HECKOJILKO OOJIBIITYIO, YeM CKOPOCTh BeTpa. DTOT MOTOK HHTEHCHUBHO 3KEKTUPYET
BO3/IyX C 3aBETPEHHOI CTOPOHBI 3[IaHMsI, T/Ie B PE3YJIbTATE 3TOTO JIaBJICHUE YMEHBIIACTCSI.
Bo3nyX, yHOCHMBIH U3 3aBETPEHHOM 30HBI, KOMIICHCHPYETCS TIPU3EMHBIMHU CIIOSIMH TTOTO-
Ka, B KOTOPBIX BO3/JyX 3aTOPMOKECH HACTOJIBKO, YTO MOXKET M3MECHSAThH HAIlPaBJICHUE CBOC-
ro JBrkeHus. HazaBeTpeHHO# cTOpoHE 3/1aHusl 00pa3yeTcsi HECKOJIbKO BHXpEH (Ha pUCY-
HOK 10. 2, @ moka3aHo nBa). PacmosioxkeHrne TpaHuUIlbl 30HBI a3POIMHAMUYECKOTO Clie/ia B
9TON 00JIaCTH YKa3aHO OPHEHTUPOBOYHO. JTa IPAHUIIA 3aMETHA JIUIIIb BOJIU3HM MECTa CPBI-
Ba MOTOKA ¢ HaBeTpeHHOro Qacana. Ha pucyHke mokazaHbl oOpa3yromuecs Mpu o0TeKa-
HUM 37aHWA JIBe MPHU3EMHBIC 3aCTOWHBIE O00JACTH, B KOTOPBIX TMOJBMKHOCTH BO3IyXa
HACTOJIBKO MaJia, YTO U3 HETO OCAKIAIOTCS MEJIbUaiiliie B3BEIICHHbBIC YaCTHIIbI.

HccnenoBanusi, MPOBEIECHHBIC JUIS OTAEIHHO CTOSIIErO 37aHHUS NMPU YCTAaHOBHB-
IIEMCsI TIOTOKE, TMO3BOJIMIIA BBISIBUTH JIMINb MPUHIMITHAIBGHYIO CXEMY MOTOKOB BO3IyXa
BOJIM3W 37aHUS. B pealbHBIX YCIOBHSAX IOTOK BO3JyXa OOBIYHO HEYCTAHOBHBIIUKCS.
[Tynscupyronue U3MEHEHHS HAPaBJICHUS W CHIIBI BETpa MPHUBOJIAT K TOMY, YTO B HaTyp-
HBIX YCIIOBHUSAX Ta0apUThI 30HBI a3POIMHAMHYECKOTO CJIe/Ia M [UPKYJISIHS BO3yXa B Ipe-
JIeJIax 30HBI M3MEHSIOTCSA BO BpeMeHHW. IIpm OOTeKaHWM BETPOM TPYIIBI 3AaHHA 30HBI
a’pOIMHAMUYCCKUX CJICJIOB BIMSIOT JPYT Ha Jpyra, U a’dpoJMHAMUKa OOTCKaHMS YCIIOXK-
HSCTCS.

afBepTI/IKaJ'[LHBII‘;I pas3pes, 6—cxema JABIKCHNM BO3/1yXa B 30HC adpOJUHAMHUYCCKOTO CJI€aa,
1—rpaHHua MECKAY BUXPSIMHA B 30HC AOPOAUHAMHUYCCKOIO Cjieaa, Y4aCTOK C HyHCBOﬁ CKOPOCTBIO IBUKCHUS BO3AYX4A, 2—
30Ha H30BITOYHOIO JaBJICHUA, 3—3,HaHI/Ie; 4—3omna Pa3pEeIKEHUA U BUXPEBOTO ABMIKCHUS BO3yXa, 5—06paTHI)I€ IIOTOKH BO3-
AyXa, BXOAAIIHUC B 30HY a3pOANHAMHNYCCKOTO Cliea, 6—rpaHMua 30HbI A3PpOANHAMUYCCKOTO CJIca: 7—rpaHI/1ua BJIMAHUWA 3/1a-
HU Ha IIOTOK BO31YyXa, S—BI/IXp€06pa3HLIC TIOTOKH BO3AYyXa U3 30HbL HU30BITOYHOTO JaBJICHUS B 30HY Pa3pCiKCHUA

Puc. 10.2. Cxema oOTeKaHUs 3/1aHUS IOTOKOM BO3/TyXa

3HaHUe pa3MepOB 30HBI AAPOAMHAMUYECKOTO Clie[]a JaeT BO3MOXKHOCTh peIlIaTh BO-
IPOC O PACIOJIOKEHUH TOUEK BBIOpOCa BPEIHBIX BEIIECTB U MECT BO3TyX03abopa. Hampu-
Mep, €CJIM OYMCTKA YAAISIEMOro U3 3/IaHMs 3arps3HEHHOTO BO3JyXa HEBO3MOXKHA, TO BbI-
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Opoc 3TOro BO31yXa HEOOXOJUMO OCYIIECTBIATH HA BHICOTE, MPEBBIMIAIONIEH BBICOTY 30-
Hbl a’POJMHAMUYECKOTO clie[]a, TOCKOJIbKY MpH MOMaJaHUd BPEJHBIX BEIIECTB B 30HY
KOHIIEHTpAIUs UX B HEW MOXET MPEBBICUTH IOIYCTUMbINA YPOBEHb.

Boznyxo3abop nenecoobpa3Ho ycrpauBaTth Ha OOKOBBIX (hacajax WM Ha TJIABHBIX
dacagax B MecTax, MPUMBIKAIOIIUX K TOPIAM 3/IaHMs, TaK Kak, 37IeCh MPOXOAUT BUXPEBOU
MOTOK BO3/yXa C HAaBETPEHHON CTOPOHBI, MOAMUTHIBAIOUIUI 30HY a’pOAMHAMUYECKOTO
cjie/la Ha 3aBETPEHHON CTOPOHE 3/IaHUS.

10.3. AspoanHaMnyecKne XapaKTepPUCTUKHU 3aHUS

N30pITOYHOE CTaTUYECKOE JABJICHUE TIEPe]T 3JaHUEM U pa3pekKeHUE 3a HUM, BO3HU-
KaroIie Mpu OOTEKaHWU 3[aHHS TMTOTOKOM BO3AyXa, MPOMOPIMOHATLHEI THHAMHYECKOMY
JABJICHUIO BETPA.

[Ipu pacueTre BeTpOBOM HArpy3kH Ha 3/laHUE, a TAKXKE MPHU OINpPEICIICHUN JTaBICHUIM
B OT/ICJIbHBIX TOYKaX €ro Hapy>KHOW MOBEPXHOCTU MPUMEHSETCS adpPOJUHAMUYECKUNA KO-
a3 PurueHt Ki,,p.

Aspoounamuyeckuil Kod2¢puyuenm TMOKA3BIBAET OTHOIIEHUE N30BITOYHOTO CTaTH-
YECKOTO JIaBJICHUSI B OJHOW U3 TOUEK HAPY>KHOW MOBEPXHOCTH 3/JaHUS K TUHAMHUYECKOMY
JABJICHUIO BeTpa. B COOTBETCTBUM C 3TUM CTATHYECKOE JABJICHHUE B JIFOOOW TOUYKE HApPYXK-
HOM MOBEPXHOCTH 3/1aHUSI PABHO:

£,

Fon = Kaop =5 (10.1)

AspoanHamuueckue Ko3((UUIUEHThl OOBIYHO OINPEAEISAIOT SKCIEPUMEHTAIBHO B
a’poIMHaMUYEeCKUX TpyOax Ha Mofensx 3aaHui. M3BecTHBI crocoObl aHAIUTUYECKOTO
pacdeTa a’poJAMHAMHYECKUX KOI(PGUIIMEHTOB ISl 3MaHUN MPOCTeUIuX (GopM. 3HAUCHHE
U 3HAK a’pOAMHAMUYECKOTO KO3((dULIMEeHTa 3aBUCIT OT MECTa PAcIOOKEHUSI TOUKH Ha
MOBEPXHOCTH 3/1aHus, OT (POpPMBI 3/1aHUs U HampaBiieHUus BeTpa. Ha 3HaueHue 3Toro Ko-
¢ puieHTa OKa3bIBAIOT BIMSHUE OJM3KO PACIOJIOKEHHBIE 3/aHHUSI M COOPYXKEHHUA, a
TaKXXe peibe) MECTHOCTU. DHEPreTUUECKUI CMBICI a3pOJIMHAMHYECKOro KoadduirenTa
3aKJII0YAaeTcsl B TOM, YTO €ro 3HAUYE€HHE IOKA3bIBAET B JOJIAX EAUHUIbI, Kakas 4acTb
yEJIbHON KUHETUYECKON YHEPTUU MOTOKA MEPEXOIUT B YAECIbHYIO TOTEHIIMAIBHYIO YHEP-
rUI0. 3HAYEHHE a’pOJMHAMHYECKOro KO3 (UIIMEHTa MOKHO BBIPA3UTh Yepe3 CKOPOCTU
MOTOKA B OTJEIBHBIX TOUKaxX BOIM3U 34aHus. [t aToro ucnosb3yem ypaBHeHue bephyi-
u;

[Ipenmnonoxum, 4To MOTOK BO3JAyXa HalOeraer Ha IUJIACTUHY, PACHOJIOKEHHYIO
MEPHEHIUKYJIAPHO €ro HampaBieHUo (cM. pucyHok 10.1). Beigenum B mOoTOKe 3jeMeEH-
TapHyI0 CTpyiKy. Eciiu npenebpeus notepeii sueprun mexny ceuenusimMu |—I u [I—II u
CKMMAEMOCTBIO BO3/yXa, MOYKHO 3alHCATh YPaBHEHHWE COXPAaHEHHs SHEPIMU B TaKOM
BUJIE:

& 9
p1+p : :p11+p = (102)
2 2
r7ie P ¥ Pj—CTaTUYECKOE TaBJICHHE COOTBETCTBEHHO B ceueHmsX [—I u [I—II; Syu 9y —

CKOPOCTBh ABMXKCHHA BO3AYyXa B YKa3aHHBIX CCUCHUAX.
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Ecnu cratnueckoe naBneHue B ceueHuu |—I, pacmnonokeHHOM Ha OOJIBIIOM PacCTOSHUU
OT IUIACTUHBI, IPUHSATH 3a HYJb, TO N30BITOYHOE CTaTUYECKOE JaByieHue B ceueHuu [1—I1
MO’KHO OIIPEJIEIUTD CIEAYIOLIUM 00pa3oM:

2
P =Py—Pr = pfl (103)

OTCrOJa 3HAYCHHUC a39pOAUHAMHUYICCKOI'O KOB(i)(bI/IHI/ICHTa

Ky =1- [%J (10.4)

1

Ecmu 9<9, (HaBeTpeHHAast CTOpOHA MIACTHHBL), TO Kaop»>0. Eciim $1>9y (3aBerpen-
Hasi CTOPOHA IUTACTHHBI), TO Ka,,,<0. B nelcTBUTEIBHOCTH JBIKEHHE BO3IyXa Y 3aBET-
PECHHOW CTOPOHBI TUIACTUHBI U 37aHUs He moaduHseTcs ypaBHeHUIO (10.2). 3HaueHust Kyyp
OIIPEAEIISAIOTCS MPOLIECCOM IKEKLIUU.

B Touke TopMOkeHHS A TEOPETHUECKOE 3HAUCHUE adPOAMHAMUYECKOTO KOdhduIu-
eHTa Kyop a=1.

Jlns HambOojee MIMPOKO pacHpocTpaHeHHOW (opMbl 3aaHus (MapaiieienuIe)
a’poMHaMUYEeCKUil KOA(POUITMEHT UMEET CIIeAYIONIMe 3HaUeHUAM Ha ¢acajie ¢ HaBeTpeH-
HOHM cTOpOHBI K,y ,=0,4...0,8, Ha dacane ¢ 3aBeTpeHHON CTOPOHHI Kqyp 5 = 0,3...0,6.

Ha 3nHauenue a’spoauHaMUYecKOro Ko3(QQUUUEeHTa HEKOTOPOE BIUSHUE OKA3bIBAET
OTKPBITHE OKOH B 3JIaHWHM W OPTaHMU3AIUS CKBO3HOTO MPOBETPUBAHMSI (adparusl Moa JIeH-
cTtBueM BeTpa). OHAKO B MPAKTUYECKUX pacueTax dTUM BIMsSHUEM mnpeHeOperator. [lo-
CJIEIHME UCCJIEIOBAaHUS MTOKA3aJId, YTO 3HAYCHHE adpoJIMHaMU4YecKoro koddduirenTa 3a-
BUCHUT OT paclpeiesieHus] CKOpocTell B Ha0eraromeM NoToke. DMopa CKOpocTel BeTpa Io
BBICOTE 3/1aHUSI UMEET KPUBOJIMHEHHBIM XapaKTep W3-3a HAJIWYHUS MOTPAHUYHOTO CJIOS Y
MOBEPXHOCTH 3eMJIU. B CBSI3U ¢ 3TUM TOSIBISIETCS HEOMPENEIEHHOCTh—K KaKOW CKOpPOCTH
OTHOCUTDH a’pojauHamMudeckuii koddduiment. B maHHOM ciiydae MOXKHO MOJIb30BATHCS
CIIETYIOIIMMH PEKOMEHIAIUSIMHU:

1) ecnu cooTHOIIEHWE BBICOTHI 3/1aHusA /1 U MpoTsbKeHHOCTH (acaaa L menbme 1
(HU3KOE MPOTSHKEHHOE 3/IaHKE), 0OTEKaHUE BO3YXOM MPOUCXOIUT B OCHOBHOM Haj 37a-
HUEM, W JIaBJICHHE BETPa MOXKHO OIpPENesATh MO adpOAMHAMUYECKAM KOd(h UIIMEHTaM H
JMHAMUYECKOMY JaBJICHUIO, BBIYMCICHHBIM 110 CpEAHENH CKOPOCTU BeTpa Jgp (IO BBHICOTE
3MaHusl). DTOT CIIydail BCTpEYaeTcsi B OCHOBHOM TIPU pacydeTe JAaBJCHUSI BETpa Ha OTrpaxk-
JIEHUSI TPOMBITIUICHHBIX 1 MHOTOCEKITMOHHBIX JKHIIBIX U OOIIIECTBEHHBIX 37aHUM;

2) nist BBICOKUX 3/1aHuii pu L>1 oOGTexkanne mpoucxoauT B TOPU30OHTAIBHBIX TIOC-
KOoCTsIX (OOKOBOE OOTEKaHWE), U CTAaTUUECKOE JABJICHUE MOYKHO OIpPENesTh MO JIOKaJb-
HBIM a’pOAMHAMUYCCKOMY KOA(PGUIMCHTY U TUHAMUYECKOMY JaBJICHUIO, BBIYUCICHHBIM
M0 CKOPOCTH Jj Ha YpPOBHE paccMaTpUBacMON TOUKH.
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Ilpakmuueckoe 3anamue Nol 1

11.1 Bo3nymHslid pexxum 30aHus
11.2 Tlepenaua Temia yepe3 orpaxkaeHue npu GUiIbTpalruy BO3ayxa
11.3 JlonomHUTENbHBIE 3aTPAThl TEIUIa B TOMEIICHUN Ha HHOUIBTPALIUIO

11.1 Bo3aymiHblil peskuM 31aHUs

Bo3yliHbIM pesKUMOM 3[1aHUS HA3bIBAIOT 00U Mpoliecc 0OMEHA BO3AYXOM MEXK-
Iy TIOMEIICHUSAMU U HApy>KHbIM BO3yXOM, KOTOPBIM MPOUCXOJUT MOJ AEHCTBHEM €CTe-
CTBEHHBIX CHJI M PabOTBl UCKYCCTBEHHBIX MOOyAMTENEH ABMKEHUS Bo3ayxa. HapykHblil
BO3/yX IOCTYIAeT B MOMEUICHUs Yepe3 MPOHUIAEMbIE OTPaXKJICHUS U MO KaHaJlaM Mpu-
TOUHBIX BEHTWISALIMOHHBIX cucTeM. BHYTpH 31aHus BO3AYX MOXET OOMEHUBATHCSA MEXY
IIOMEIICHUSAMY Yepe3 IBEPU U HEIJIOTHOCTU BO BHYTPEHHUX KOHCTPYKIMAX. OH yxanser-
Csl U3-TIOMEINICHHMS 3a MPEAEIIbl 31aHHs YEPE3 HAPYKHbIE OTPaXKJACHHS U 10 BEHTUJISILIUOH-
HBIM KaHaJIaM BBITSDKHBIX cUcTeM (pucyHok 11.1).

EcTecTBeHHBIMU CUJIaMU, BBI3BIBAIOIIMMHU JBUKEHUE BO3/1yXa B 3[IaHUU, SBIISIIOTCA
IPAaBUTALMOHHOE U BETPOBOE JaBiieHUs. Bo31yx000MeH MO/ BIUSHUEM €CTECTBEHHBIX CHII
MOHO YMEHBIIUTH Jy4YIllIed I'epMETU3ALUEH OIPAKICHUS” YaCTUYHOE KE €ro peryJsmpo-
BaHHE BO3MOKHO APOCCEIMPOBAHUEM KaHAJIOB BEHTWJISILIMM OTKPBIBAHUEM OKOH, (hpamyr
Y BEHTWISIIIUOHHBIX oHapEil.

Bo3nymiHelii pexuM 374aHUS CBSA3aH C €ro TEIUIOBBIM pexumMoM. MHuibTparus
HapYy’>KHOTO BO3JyXa IPUBOJUT K JOMNOJHUTEIBHBIM 3aTpaTaM TeIlla Ha €ro IOJOIPEB.
OKc-(punpTpanys BHYTPEHHETO BO3AyXa YBIAKHSAET OTPAKICHUS U CHIDKAET UX TEIUI03a-
HIUTHBIE KadecTBa. [lonoxkeHne 30H MHPMIbTPAMKU U KCOUIBTPALIUN B 3/1aHUU 3aBUCUT
OT T€OMETpPUH, KOHCTPYKTUBHBIX OCOOEHHOCTEH, peKMMa BEHTHJIMPOBAHMS 3IaHUS, a
Tak)K€ OT BPEMEHU Tojia U KiInMara.. Mexay (QUIbTPYIOIIUM BO3AYXOM U OTpakJeHUEM
IPOUCXOIUT TEMJI000MEH, KOTOPBIM crielMPUUeH I KaXKI0oro BUJa KOHCTPYKIUI (Mac-
CUB OTPaXJCHUS, CTBIK IMaHEJIeH, OKHA,. BO3AYLIHbIE MPOCIONKH U T.1.).

JIist BBISIBIIEHUS BIUSIHUA HA TEIJIOBOM PEXUM 37aHUS IBMXKEHHS BO3/1yXa HE0OXO-
JUMO OIPEAENIUTh NMHTEHCUBHOCTh M HANPABJICHHE IMOTOKOB BO3JyXa U pacCcuUTaTh Nepe-
Javy Tersia yepe3 OTAENIbHbIE BUbl OTPAXICHUS B YCIOBUSIX BO31YXOIPOHULIAHUS.
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Pucynoxk 11. 1. Bo3ayxooOMeH B 3aHWH U HATIPABJICHUS JBWKCHUS BO3IYIITHBIX IIOTOKOB B TIOMETIIEHUSIX



78

11.2 Ilepenaya Temia yepe3 orpaxaeHue nNpu GpUIbLTPALMU BO3AyXa

Bo3ayxonpoHulianue CymecTBeHHO BIUAET Ha TEIUIONEpeayy dyepe3 OrpaxacHus,
a TAK)K€ Ha TEIUIONIOTEPHU U TEIUIOBOM peXUM INOMelleHui. IIpoHnnianue Bo3ayxa cKasbl-
BACTCs 10-pa3HOMY Ha Iepeaady TeIula Yepe3 pasiMyHble BUAbI KOHCTPYKLUR. Y OKOH,
KOTOpBIE 00JIaJal0T HaumOOJbIIEH MPOBOJUMOCTBIO BO3AYyXa, 3aMETHO YBEIMYHUBAIOTCS
Teronorepu. BiusHue Ha MaccuB (TOJILY) M CTBIKM OTPAXKIACHHUSI B OCHOBHOM CKa3bIBa-
€TCS B IOHW)KEHUU TEMIIEPATYPbl BHYyTPEHHEN TOBEPXHOCTH.

Tennonepeoaua moauiu u 3j1emMeHmo8 (CmulK, OKHO) 02paxcoeHus npu purvmpayuu
6030yxa

Tennonepenaya nopucroro orpa:kaeHus npu ¢puiabTpauuu Bo3ayxa. Ilpu ¢uis-
TpallMd BO3JyXa TEMIEPATypHOE IOJE M TEIIOOOMEH Ha MOBEPXHOCTSX IOPUCTOTO
OTpaXkIICHMsI 3aMETHO HM3MEHSIOTCS B PEe3ysbTaTe IEPEHOca TeIUla IOTOKOM BO3IyXa.
Pacxon Bo3ayxa j, MPOHUKAOIIETO Yepe3 OrpakaeHus], 00bIYHO HeBenuK: 10 10 kr/4 uepes
1 mM? noBepxHocTr. Bo3ayx aBUraeTcs mo mopaM M KamwuispaM MeUIEHHO (ducio Peii-
HOJIbJICa COOTBETCTBYET npuonusurenbHo 0,05), u ero temmeparypa BO BCEX CEUEHUSX
OrpaKJCHUS MPAKTHUECKU OJIM3Ka TeMIEpaType OKPYKaIOLIero TBEpIoro matepuania. Bee
3TO YIPOLIAET MATEMATHYECKOE PACCMOTPEHHUE.

VYpaBHEHHE HECTAIMOHAPHOI'O TEMIIEPATYPHOTO MOJISI MIOCKOTO MOPUCTOIO OTpax-
JI€HUs NIPU HAJIWYUU MONEPEYHON (PUIIbTpaluu BO3yXa, MOJb3YSCh , 3alMIIEM B KOHEY-
HBIX Pa3HOCTSIX:

Agt

=-— A2t At
€72z —ag Mitesib, (11.1)
B nuddepennmanbaoi hopme oHO UMEET BUT
ot d ot . ot
i 8z ox (}‘L ﬂx)-i-ﬂnf ox (6.2)

Hecraunonapnas Terionepeaayda yepe3 OJHOPOAHOE OrpaKAeHUe MpH (QUIbTPALH
BO3/yXa B MEPHUOJI pE3KOTO 3UMHET0 noxosioganus paccmorpena B. I1. Tutoseim B MUCHU
uM. B. B. KyiiObimieBa. 3agady pemianu Ha TUIPOUHTETPATOPE C MPeoOpa30BaHUEM ypaB-

HeHus (6.2) B oObuHOE ypaBHEeHHE Dyphe moIcTaHOBKON

t=Te¥ (11.3)

I7le T — HOBasi HCKoMasi (PYHKIIHS, 3aBUCSINAs OT X U Z, OTHOCUTEILHO KOTOPOM BeleTcs
pacueT Ha TUAPOUHTErPATOPE;
V — Oe3pa3mepHbiil KodhGHUImeHT.

HekoTopoe ycnoxHeHre rpaHUYHBIX U HA4aJbHBIX YCIOBHM, KOTOPOE MpU 3TOM I0-
Jdy4aeTcsl, JUis pacuera Ha TUAPOUHTETPATOPE HECYIIECTBEHHO.

[To pesynbratam cepum pacdeToB ompesesneH KodhduiueHT huabTpanuu V . Jis
3UMHHX YCJIOBHUH, KOTOPBIH paBE€H OTHOIICHHUIO HAMOOJIBIINX TEIJIOBBIX MOTOKOB Ha BHYT-
PEHHHX MOBEPXHOCTSX TEPMETUYHOTO OTPAKICHUS U BO3TYyXOMPOHHUIIAEMOTO OTPaKICHUS
npy UHPUIBTPALUUA Hapy>KHOTO Bo3nyxa. KoadduuueHt V , CBA3aH ¢ U3MEHEHUEM MHU-
HUMAaJIBHOHM TeMIepaTypbl BHYTPEHHEH MOBEPXHOCTH, TIOATOMY €0 3HAaYeHHE HEOOXOAMMO



79

yUuTBIBaTh Tpu pacuere R,r,. 3aBUCcHMOCTh KO3((uiMeHTa YO OT TErmIoPpU3nIECKUX

CBOMCTB OTPaXJACHUS 1 HHTEHCUBHOCTH MH(PWIbTPALIUU [TOKa3aHa Ha pucyHke 11.2.
-5

L. Bu e — I — J ﬂ:’qﬁ
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Pucynoxk 11.2 3aBucumocTts k03¢ huIreHTa Ve, 0T TEIIOPU3NIECKUX CBOUCTB OrPa)I€HUS 1 HHTEHCUBHOCTH WH-
¢unbTpaniu (Vg cray— B CTAIIMOHAPHBIX YCIOBHSX TEILIONEPEIayuH)

ypaBHCHHe TCMIICPATYPHOTI'O II0JIA MHOT'OCJIOMHOTO OIrpaXaACHUA B CTAIMOHAPHBIX
YCIOBHAX IIPpU (1)I/IJ'IBTpaI_[I/II/I BO3JyXa y,Z[O6HO 3alluCaThb, I10JIb3YAIACH MaciTabom TCPMHUUC-
CKHX COHpOTHBHeHHﬁ, B BHJIC

d2t df
—_—t g =0
are ol R (11.4)

TJIe | — MHTCHCUBHOCTD (DMIIBTPAIMH BO3MlyXa MPH BAYBE C MUHYCOM U OTCOCE C TLTFOCOM.

JIBU>KeHHE BO3JlyXa 4epe3 MOBEPXHOCTb U3MEHSIET UHTEHCUBHOCTh KOHBEKTUBHOTO
TeruiooOMeHa Ha Hei. DTOT BOMIPOC U3YUEH TEOPETUUECKH U IKCIIEPUMEHTAIBHO.

YcnoBrs KOHBEKTHBHOTO TEIUIOOOMEHA TPU BIYBE M OTCOCE BO3yXa MPHU pacyeTe
TEIUIONEpeIaun TaK K€, KaK ¥ MpU OTCYTCTBUHU (UIBTPAIHN, MOKHO Y4ECTh BBEICHUEM
SKBHBAJICHTHBIX CJIOEB HA TIOBEPXHOCTIX OrpakaeHHs. TernaooOMeH B MOTPAaHHYHOM CJI0€
B OTHUX YCJIOBUAX MPHU JJAMUHAPHOM M TYpOYJICHTHOM pEXHME IBMKCHHS BO3IyXa IMpH-
OJINKEHHO MOKHO pacCyuTaTh, MOJb3ysAch ypaBHeHUEM (11.4). Pe3ynpTaThl pemieHus aa-
JIM XOPOIIIYIO CXOAMMOCTH C TaHHBIMH TEOPETUIECKHX uccienoBanuii. [Ipu BayBe Bo3gyxa
yepe3 IMOBEPXHOCTh (Hampumep, NpH HHQUIBTPALMM Ha BHYTPEHHEH MOBEPXHOCTHU
OTpaKJEHUS) MHTEHCUBHOCTh TETJIOOOMEHA YMEHBILAETCS, & P OTCOCE YBEINYUBACTCS.
KoadpunueHT KOHBEKTUBHOTO TETNIOOOMEHA MPU HANUYUHN QUIBTPALUH 0. MOKET OBITh
JI0OCTaTOYHO TOYHO OIpeesieH no popMmyIe:

=, + ‘e j
I = =T (11.5)

Bo3MOXHOCTh BBEJIEHUSI 3KBUBAJCHTHBIX (CONMPOTUBICHUIO TEIJIOOOMEHA) CIIOEB
IpU BO3IYXONPOHUILIAHUHU TO3BOJISIET CTAllMOHAPHYIO TEIUIONEpeady 4yepe3 MHOIOCION-
HO€ OTpaKJIeHUE MPHU (PIIBTPAIMHA BO3IyXa MOJHOCTHIO OMPEACTUTh OJHUM ypaBHEHUEM
(6. 3). JIyuancTblii TEMI000MEH Ha MOBEPXHOCTSIX MPU 3TOM MOXKHO Y4€CThb, IPUMEHUB Me-
TOJI CYTIEPIO3UIINH UM BBEAS YCIOBHYIO TEMIIEPATYPy CPEIbI.

Pacrnipenenenne TeMmeparypsl 0 CEYCHHUIO OTPAXACHUS TPU PUIBTPAIIMA  BO3AyXa
1o ypaBHeHuU1o (6.1) umeer BUj

ciR _

ecﬂfﬂﬂ

¢ =fﬂ+“l§_rﬂj
—1 (11.6)

TEIJIOBOU MMOTOK
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—1 (11.7)

[Tpu skchunpTpanu Bo3ayxa depe3 OrpaxkIeHue B ITHX (OpMysIax BeIHYUHA |
UMEET 3HAK MUHYC.

[Mpu wHUABTpaMH, Kak 3TO ciexyeT u3 Gopmynsl (11.7), TernoBoil MOTOK Ha
BHYTPEHHEW MOBEPXHOCTH (HE MOBEPXHOCTH 3KBUBAJIEHTHOT'O CJI0sI) OKA3bIBAETCS HANOOJIb
1M, TI0O MEepe MPUOJIMKEHUS K HAPY>KHON NMOBEPXHOCTH ¢ YMEHBIIAETCSH. JTO IMPOUCXO-
IUT B pe3yibTaTe PEKyNepaluyd — YacCTUYHOIO BO3BpaTa TEPSAEMOIO Yepe3 Orpak/eHe
TEIUIa Ha HarpeB HApyKHOTO BO3AyXa, PUIBTPYIOLIETO Y€ pe3 Orpa)IeHue HaBCTpeuy Io-
TOKy Teruia. 13 ypaBHeHus (6.7) ciaenyeT, 4To pa3HOCTh TEIUIOBBIX NOTOKOB Ha BHYTPEH-
HEl (s U HapyXHOU (Jn TEPMUUECKHUX I'PAHUIAX OTPAXKJIEHUS C IKBUBAJICHTHBIMU CIIOSIMHU
paBHa:

ge —qu=2pf ({z —n) (11.8)
BiusHaue moroka (bHHLTpYI-OIHeFO BO31yXa Ha TpaHCMI/ICCHOHHHﬁ IICPCHOC TCILIa
qcpe3 OrpakKaCcHuC y,Z[O6HO XapaKTCPHU30BaATh TAK HA3bIBACMbBIM KOI)(I)(i)I/IHI/IGHTOM IIOPOBO-

ro OXJIa>XKIACHUA H, KOTOpLIﬁ PaBCH OTHOIICHHUIO BXOIAIICTO B OTI'PAXKIACHHC (qepes I10-
BCPXHOCTDb 3KBUBAJICHTHOI'O CJ'IOH)

11.3 I[OIIOJIHHTQJILHLIG 3aTpaThl TEILJIa B MIOMECIICHUMA HA I/IH(l)I/IJII)TpaIll/IIO

B npon3BOACTBEHHBIX MOMEIICHHUSIX PAcXO[ TEIUIa HA HAarPEBAHHUE XOJOIHOTO BO3-
JyXa, MOCTYIAIOIIEr0 4epe3 MPUTBOPBI OKOH, (hoHapeH, ABEpeil, BOPOT, COCTABISAET 1O
30— 40% OT OCHOBHBIX TEIUIONOTEPh, TOITOMY TPH pacyeTe TEIUIONOTEPh MPOU3BOI-
CTBEHHBIX IIOMEILIEHUN CIEUAIBHO PACCYMTHIBAIOT 3aTPAThI TEIJIa HA HarpeBaHUE MOCTY-
NAOIIEro B MOMEUIEHUE XOJIOJHOr0 Bo3ayxa. IIpu onpeneneHnu 3arpar Termuia Ha Harpe-
BaHUE HAPYKHOTO BO3]lyXa MPU MHPUIBTPALMKU PACUET BO3AYIIHOTO peXHUMa 3JaHUS MO-
KET OBITH YIPOIIICH.

[IpoMbInuieHHBIE 34aHUA, KaK MTPABUIIO, OJTHOATAXKHbI. B MHOT0O3TaKHBIX MTPOMBIIII-
JIEHHBIX 3[JaHUAX 3TAXKH Yalle BCETO JOCTATOYHO M30JIMPOBAHBI IPYTr OT Apyra U MX BO3-
JYIIHBIN PEKUM MOXKHO pacCMaTpUBaTh HE3aBUCUMO.

[IpocreitmuMm gBIsI€TCS Ciydai, KOrja MOMEIIEHUE HE UMEET MEPErOPOJIOK, OTCYT-
CTBYET BeTep U MHOUIbTpALUs IPOUCXOAUT MO BIMSIHUEM TOJIbKO IPABUTAIIMOHHBIX CHIL
[lepeTexanue BO3/lyXa MPOUCXOAUT B OCHOBHOM YEpE3 ILIEIU MPUTBOPOB, HO UHPUIBTPA-
LIMIO YCJIOBHO OTHOCAT K IIOLIAJM OKOH, a €6 MHTEHCHBHOCTD j, KI/(M2'4), 32 CUET Pa3HO-
CTU JABJICHUM BO31yXa HA HAPYKHOM M BHYTPEHHEW IMOBEPXHOCTAX orpaxkiaecHus, AP, Ila
(xrc/M?), oIpenensIoT mo Gpopmyiie

j= B, AP,
rae B, — ko3hpunueHT npoBOANMOCTH BO3/TyXa KOHCTPYKIIUEH.
JIyist moMenieHusi ¢ JBYXCTOPOHHUM PAaBHOMEPHO PaCHpeICNICHHBIM OCTEKJICHUEM

10 BCEH IUIOIIAI HAPY>KHOTO OTPaK/ICHUs Mpu 0€3BETPHUH CPEIHEE KOJIUUYECTBO BO3IyXa,
IPOXOAAILErO CHAPYXH depe3 1 M% OKHa, paBHo:

1
jo=0,47B,,, d (HAp)E ,

(11.9)

(11.10)
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e By, o« —KO3(p(UIMEHT MPOBOAUMOCTH BO3JIyXa I OKHA; 0—10J1s OCTEKJICHHOW T0-
BEPXHOCTH HAPYKHOTO OrpakaeHus; H — TOJHas BbICOTa OTPaKICHUS 3aHMS.
Pa3HOCTB MIIOTHOCTEH HAPYKHOTO py U BHYTPEHHETO p, BO3JAYyXa MOKET OBITh IPH-

OJIMKEHHO 3aMEHEHa Pa3HOCTBIO UX TEMIICPATYP:

Ap = pg —pa = 0,005 ({5 — 1y}, (11.11)
a Beipaxxenue (11.10) mpeobpazoBaHo:

1
fo =0,0338, d(HAY)T . (11.12)

B IMPOMBINIJIICHHBIX 3OaHUAX  OKHaA 9aCTO OAMHAPHBIC U HC I'CPMCTU3UPOBAHBI, UX

MIPOBOJAUMOCTE B, ox = 27. Torna
1

fa =094 (HAH? . (11.13)

Crnenyet uMeTh B BUY, UTO IpeasiaraeMbie GopMyIibl puOImkeHHbl. OIHAKO TOY-
HOCTh uX (ommbka 10—15%) nmocrarouHa ajist pacyera moTephb Teria Ha HHOUIBTPALIMIO.

Crnenyetr uMeTh B BUIY cliefyroliue cooOpaxeHus. Haubonplme Termionorepu ot
unpuneTpanuu (10 30—40%) cBsi3aHbl ¢ HAJTUYHEM OKOH, OCOOCHHO B MPOMBIILIEHHBIX
3IaHUSX, B KOTOPBIX MPUTBOPHI OKOH HE 3aKJICHUBAIOT HA 3UMY. 3aTpaThl TEIUIa HA WH-
buUIBTpAIMIO YePe3 CTHIKUA COCTABISIOT 10 3— 5% OCHOBHBIX TEIUIONOTEPH, Y€PE3 TOJIIILY
OTpaxkJCHHs OHHU elle MeHbIe. MubunpTpaiuio B IByX NOCIeAHUX CIydasx CIeAyeT yuu-
THIBATh MIPU TEIUIOTEXHUYECKOM pacyeTe OrpajiecHui, Tak KaKk OHA MPUBOJUT K 3HAYUTEIb-
HOMY MOHMXEHUIO TEMIIEPATyphl BHYTPEHHENW MOBEPXHOCTU OorpaxiacHus. Bentunupona-
HU€ BO3IYIIHOW MPOCIOWKH B KOHCTPYKIIUU OTPAXKICHUS HAPYKHBIM BO3AYXOM TaKXKe
YBEIMYUBAET TEIJIONOTEPU M MOHUKAET TeMIEepaTypy BHYTPEHHEH MOBEPXHOCTH OTPaXK-
JICHUM.
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Ilpakmuueckoe 3anamue Nel2
Iinan

12.1. CHmxeHHEe 2HEPronoTPeOHOCTH Ha OTOIJICHUE 31aHuUs
12.2. KOHCTpYKTHBHBIX PEIICHUIA 3IaHUS C TIO3UIIMA YKOHOMUHU YHEPTHH
TUTSL OTOTIICHHST

12.1. CHmkeHue 3HepFOHOTp66HOCTH Ha OTOILICHHEC 3JaHUA

OCHOBHBIM ITyTEM PKOHOMHH 3HEPIHMHU B CTPOUTENBLCTBE SIBISETCS BO3BEACHHUE 37a-
HUl ¢ 3QPeKTUBHBIM HCTIONb30BaHueM 3Hepruu (39U13). 301D - 310 Takoe 31aHKE, B KO-
TOPOM MPETyCMOTPEHBI ONTUMAJIbHBIEC Ha MEPCIEKTUBY MHKEHEPHBIE METObI U CPEIICTBA
o 3(pPEeKTUBHOMY HCIOJIb30BAaHUIO U IKOHOMHUH SHEPIUH, MPUMEHEHUIO HETPATUIMOH-
HBIX TETJIONCTOYHUKOB.

OtomieHue obecreynBaeT HEOOXOAUMBIN TETUIOBOM PEXUM 3/1aHUM B 3UMHUMN TIe-
puoa roaa c 3arpaToil okojio 25 % sHepruu B OanaHce crpaHbl. [losToMy B pernoHax c
CYpPOBBIM U TIPOJOJKUTEIHHBIM OTOMUTEIBHBIM CE30HOM, TUIIMYHBIM JIJIs1 OOJIbIIIEH YacTu
tepputropun Poccuu, spdekTuBHOE UCHOIB30BaHUE DHEPTUU JJISI OTOIUICHUS SIBIISACTCS
OTpEAEIIAIOIIMM MOMEHTOM 3KOHOMUH €€ JJIs TEeII000eCeYeHUs 3/1aHu M.

[TocnenoBaTeabHOCTh MPOEKTUPOBAHUS ONTUMAIBHOTO OTOIUICHMS JIOTUYECKU CO-
OTBETCTBYET AJITOPUTMY - MOCJIEI0BATEIBHOCTH MPOECKTUPOBAHUS MPU CO3JAHUU COBpE-
MeHnHoro 30UD. Ilocne BbIOOpa pacyeTHBIX BHYTPEHHUX U HAPYXKHBIX KIMMATHYECKUX
YCJIOBUH  CYIIECTBEHHBIM SIBJISIETCS BBIOOP DHEPreTHMYECKH pallMOHAJIBHBIX Tpa-
JIOCTPOUTEIIBHBIX, OOBEMHO-TIJIAHUPOBOYHBIX M KOHCTPYKTHBHBIX PEIICHUN 37aHUS.
[Ipexxne Bcero, HEOOXOAMMO CTPEMHUTHCS, YTOOBI 3/1aHHE, €r0 TEIUIO3alIUTHbIE CBOWCTBA
ObLTH OBl B SHEPTETUYCCKOM OTHOIICHUH HammydmuMu. Het cmbiciia 60poThes 3a 3¢ dek-
TUBHOE MCIOJIb30BAHUE SHEPTHH HA OTOIUICHHE B 3JaHUH, KOTOPOE UMEET HEJOCTATOUHYIO
TEIUIO3AINTY, MIOX0 T€PMETU3UPOBAHO. PacueTbl v OMBIT AKCIUTyaTallMK 3aHUS MOKa3bI-
BAaIOT, YTO BBITOJIHEE B 2 pa3a JOMOJHUTEIHLHO YTEIUIUTh U TEPMETH3UPOBATh 3/1aHHUE, YeM
NBITAThCA B IJI0XO 3AIIMUIIECHHOM 3JIaHUH JOCTHYb TAKOTO K€ pe3yJibTara 3a CUET COBEp-
ICHCTBOBaHUSI 3(P(HEKTUBHOCTH TOJIBKO CHUCTEMBbI OTOIUIeHUS. ECTh Takoe BhIpaKEHHUE,
YTO CaMO JEIIEBOM SABISETCS YHEPTHUSI, KOTOPYIO HE HaJI0 PACX0/I0BATh.

PaccMoTpuMm, B yeM JIOJKHA 3aKITI0YATHCA ONTUMU3AIUS TPAOCTPOUTENbHBIX, 00b-
€MHO-TIJITAHUPOBOYHBIX U KOHCTPYKTUBHBIX PEIICHUN 3aHUS C TTO3UIIMU IKOHOMHUU SHEP-
TUU JJ1s1 OTOTLJICHUS.

I’ padocmpoumenvhvlie pemieHUs MPUMEHUTEIBHO K PacCMaTpUBAEMOMY BOIPOCY
CBSI3aHBI, MIPEXJIE BCETO, C BEIOOPOM (POPMBI U KOMITAKTHOCTH 3aCTPONKH, a TaKXKE MecTa
PacoIOKEHUS] UCTOUYHUKA TeIuiocHa0keHusl. [loBblllIeHrne MIOTHOCTH KUJION 3aCTPONKU
Ha 10 % obecneunBaeT CHIKEHUE CyMMapHOU TeruionoTpedHocT Ha S...7 % mo cpaBHe-
HUIO CO CTaHJAPTHOU 3acTpoiikoil. PamuoHansHOE pasMerneHne moTpeOuTeneil TerioThl
OTHOCUTEIFHO HMCTOYHUKA, MPU KOTOPOM HAOIIOMAETCS MPOMOPIUOHAIBHOE CHUKEHUE
HArpy30K 1O Mepe yJajeHUs OT MCTOYHMKA, JOMOJHUTEIHHO OOECIEYMBAET CHUIKEHUE
Oecmone3HbIx noteps emie Ha 15...20 %.
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OHEPro’3KOHOMHUYECKHHN 3PPEKT, JOCTUTaeMBbIil TOIBKO 3a CYET OTMEUEHHBIX IPajo-
CTPOUTENBHBIX PELICHUM, OKa3bIBaeTCs CyllecTBeHHbIM. [Ipu 3TOM obecrieunBaroTcs 10-
MOJIHUTENbHBIE YKOHOMUYECKUE U TEXHOJIOTMYECKUE MPEUMYIIecTBa, Harpumep, Ha 2...3
% cHUXKaETCs MaTepUaTIOeMKOCTh, a TaKXKe MOBBIIIAETCS HAJEKHOCTh CHCTEMbl YHEPro-
oOecrieueHus 3a CUeT COKpAIIeHHs ee 00IIeH MPOTHKEHHOCTH.

CyniecTBeHHOE COKpalleHUE MOTeph TEIUIOThl HA OTOIUIEHHE 00€CTIeUnBaET paluo-
HaJbHasl a’poJMHAMHUKA 3aCTpONKHU. B yacTHOCTH, MPU YMEHBIIEHUH CKOPOCTH BETpa B
30HE 3aCTPOUKH MOKHO COKPATUTH B 2...3 pa3a HHOUIBTPALMOHHBIE TEIJIONOTEPH 3/1aHU-
SIMH, 9TO paBHOIEHHO 3koHOMHH 0,1 Kr yciaoBHOro Tormmsa Ha 1 M2 B rog. B stux nemsix
MOTYT OBITh UCTIOJB30BaHbI CHEIHATbHBIE BETPOJOMHBIC IIIUTHI B BUJE JIECOHACAXKICHUH,
palroHaIbHOE CTPOUTEIHHOE 30HUPOBAHUE 3aCTPOUKH MO ITAXKHOCTH CO CHUKEHHEM 00-
JyBa€MOCTH OTIENbHBIX 37aHUM U APYTUe MpHUeMbl. ['paoCTpOUTENbHBIE PEIICHUs MpH-
MEHHUTEIIHO K paccMaTpUBa€MOMY BOIMIPOCY CBSI3aHBI TAK)KE C BEHIOOPOM OpHUEHTAIUH 3/1a-
HUS 10 "CTOpOHaM TrOpU30HTA U €ro MOJOXKEHUs B 3acTpoiike. Ha rore nmpeanouyturenbHa
IIMPOTHAsA, Ha CEBEPE - MEPHUAMOHAJIbHAS OPUEHTALUS 3JaHUI C LIEJbI0 HCIOIb30BaHUS
TEIUIOThI COJIHEYHOW paJivialluy JUIsl OTOIUIEHUS U BO U30€XaHHUe Ieperpena 3JaHuil B J1eT-
Hee Bpemst. CuuTaeTcsi, 4To nepexo] OT OJHON OPUEHTALUU K IPYroi MPUXOAUTCS Ha LIH-
poTYy, Iie MPOJOJIKUTENBHOCTh OTOMUTENBHOTO ce30Ha 0koj0 200 cyT.

Bb160p mosoxeHus: 37aHUsl B 3aCTPOMKE C TOUYKU 3pEHUsl SHEProd(pPeKTUBHOCTH
CBsI3aH C HaNpaBJI€HUEM JOMHHHUPYIOIIHUX BETPOB 3UMOM, KOCBIMU OCaJKaMHU Ha BEpPTH-
KaJbHBIC OTPAXICHUsS, SKPAHUPYIOIINM JACHCTBHEM M 3aTEHEHHUEM COJHEYHOW paauaiiuu
PSAZAOM PACTIONOKESHHBIMU 3aHUSIMH, Pa3pbIBAMU MEXKTy HUMH.

ObvemHo-n1aHuposoyHblie PEUIEHUs CYIIECTBEHHO BIIMAIOT Ha 3HEPronoTpeOHOCTH
otoruieHus 3aanug. Popma 3AaHHUA TODKHA OBITh KOMITAKTHOM, HAZ0 CTPEMHUTHCS K MH-
HUMaJIBHOMY OTHOIIEHUIO TJIONIAN HAPYKHBIX OTPaKICHUN K 00beMy nomenieHus. Mue-
anbHOUM (popMoit siBisieTcs cdepa, Xopollen - Ky0 Wi MUPOKUHN Mapalijieenumne, Xyxe -
y3KH€ U JUTMHHBIE 3/JaHUS WM B BUJE BbICOKOM OamiHu. Dacaibl 3aHKs HE TOJKHBI ObITH
U3pE3aHHBIMHU, HE JKEJaTeJIbHbl BCTPOCHHBIE 3ariayOJICHHbIC JIOKUU U SPKEPHI.

DKOHOMHUIO PHEPTUU 00eCcTIeunBaeT OJIOKMPOBKA PA3IMYHBIX 1IEXOB M MTOMEIICHHUH B
OJIHOM Kopmyce. BilokupoBKa MPOMBIIIJIEHHBIX LEXOB MOYKET JaBaTh IKOHOMUIO TEIJIOTHI
10 30...40 %. IIpennodTUTEeNbHBIM SBISETCA COJIOKMPOBAHHOE 3/JaHUE C IIUPOKUM KOPITY-
COM, MHOTO3Ta)KHO€, C HEU3PE3aHHBIMU, INIaJIKUMHU (hacagamH.

[Tpu nnaHupoBKe 37aHKs BaXKHO MPABUIIBHO PACTIONOKUTH IIOMEIICHUS Pa3InYHOTO
Ha3HAYCHHsI B 3aBUCUMOCTH OT opueHTaruu ¢acanoB. OCHOBHBIE TIOMEIIEHUS, KaK MIPaBH-
J10, LIeNIeco00pa3Ho pa3MeniaTh CO CTOPOHBI FOKHOTO (acaga, BTOPOCTENEHHBIE - CEBEPHO-
ro. C Touku 3peHus KOMMOPTHOCTH MHKPOKIMMATA KEJIAaTeIbHO YBEIMYHUBATH BBICOTY
MIOMEIIEHUH, TPeTHa3HAUYCHHBIX JJIs1 TIOCTOSTHHOTO MPEOBIBAHUS JIFOICH.

K 00beMHO-TIIITaHUPOBOYHBIM MEPONPUATHUSAM OTHOCUTCS OpTaHHU3aIUs a’paluu
31aHus. BO3MOXXHO yCTPOMCTBO KBapTUP € OJHOCTOPOHHEN OPUEHTALMEN WIIU KBApTUDP CO
CKBO3HBIM IIPOBETPUBAHHEM IIPHU ABYX- M TPEXCTOpOHHEH opueHtauuu. HeoOxoauma 3a-
[IMTa BXOJHBIX JBeped M BecTHOIOJEH 3AaHMs OT BPbIBAHUS XOJIOJAHOTO Hapy>KHOTO BO3-
nyxa. LlenecooOGpa3HO KCIOIB30BATh JIECTHUYHBIE KJIETKH, JU(TOBBIE XOJIbI, KOPUIAOPHI
JUISL OPTaHU30BAaHHOTO TMEpPEeTeKaHMsl BO3AyXa B 3JaHUU C IEJIbIO YTHJIM3ALMHU TEIUIOTHL.
B03MOXHO yCTpOMCTBO CIIENUAJIBHBIX a3pAallMOHHBIX MIAXT U OpOoeMOB. B nociennee Bpe-
Ms B 3AaHUSIX IPUMEHSIIOTCS] aTPUyMbl, KOTOPBIE UCIIOJIb3YIOTCS KaK BO3IYILIHBIE PE3EpPBY-
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apbl JUISI CHIDKCHHSI BO3AyXO0OOMEHA, OpraHU3allMM MEePEeTEeKaHMs BO3yXa, a TaKKe Kak
HAKOIUTENH JJI YTUIM3AUU TEMJIOTHI C TOMOIIBIO TETUIOBBIX HACOCOB, aKKYMYJISITOPOB U
Ip. APpalMOHHBIA PEXHM MOXKET OBITh BO BPEMEHH HEIPEPBIBHBIM, MPEPHIBUCTHIM C
JTHEBHBIM WJIM HOYHBIM [TPOBETPUBAHUEM.

12.2. KOHCTPYKTHUBHBIX pelleHnil 31aHNs ¢ O3UINH YIKOHOMMHU IHEPTUH
IJIS1 OTOTIEHU S

OCHOBHYIO pOJib B JOPMHUPOBAHUU TEIJIOBOTO PEXUMA 3JaHHUS UTPAIOT KOHCTPYK-
TUBHBIE cpeacTBa. OrpaxaeHus TOJDKHBI 00JaJaTh BBICOKMMH TEIUIO3aIUTHBIMU CBOM-
CTBaMH, T€PMETUYHOCTHIO, UX BHYTPEHHUE MTOBEPXHOCTU - CBOMCTBOM COpOMPOBATH U Jie-
copbupoBaTh mapbl U ra3bl. OCHOBHBIEC TEIUIO3AIIUTHBIE CBOMCTBA OMPEICISIIOTCS COMpPO-
THUBJICHUEM TEIUIONEPEAAYE U TEIUIOYCTOMYMBOCTBIO, KOTOPBIE NPUHUMAIOTCS B 3aBUCH-
MOCTHU OT Ha3HAYEHUS 3[aHUs U CII0co0a ero OTOIICHHUS.

@DyHIaMEHTAJIbHbIE 31aHUS JOJDKHBI UMETh TEIUIOYCTOWUYMBBIE OIPAKICHUS C BBI-
COKMM COIIPOTHBIICHHEM TeIUIoNepenaye. 3MaHus Ui HEIPOJOJDKATENIBHOM dKCILTyaTa-
LM MOTYT UMETh OTPakICHHUs C MUHMMAJIbHBIM COIPOTUBIICHUEM TEILIONEpenade U Ma-
JoW TeroBoil uHepuueil. 3gaHusi ¢ 3(pPEKTUBHBIM HCIIOIB30BAHUEM SHEPTUU JOJKHBI
UMETh MOBBIIIEHHYIO TEIUIOU30JISILNIO, T. €. ObITh "3AaHUEM-TEPMOCOM" C TEIIOYCTONYN-
BbIMHM BHYTPEHHUMH CJIOSIMU OTPakJI€HUI, 0OpaIlleHHBIMU B IIOMEIICHHUE.

B »HEpProsKOHOMHUYHBIX 3[aHHUSIX KOA(P(UIMEHT TEIUloNepeaadyd CTEH U NEPEeKphI-
TUW JO0JHKEH ObITh YMEHBIIEH MO CPaBHEHUIO ¢ OOBIYHBIMU PEIICHUSIMH B 3...4 pasa, T. €.
10 0,3...0,4 Br/(M?°C). OxHa 110 BO3MOKHOCTH JIOJKHBI OBITh CO CTEKJIOMAKETAMH, 3aIloJl-
HEHHBIMU WHEPTHBIM T'a30M, C CEJIEKTUBHBIMH MOKPBITHSIMHU CTEKOJI, MPENATCTBYIOIUMU
MPOMYCKAaHNUIO JUJIMHHOBOJHOBOI'O M3JIyYEHHUs W3 IOMEILICHHUS, OKOHHBIE MEPETUIETHI - C
JIBOMHBIM (TPOHBIM) yItoTHeHHeM. CrieioBaTesbHO, KOA(PPUIIUEHT Teruionepeiadu OKOH
MOKET ObITh yMeHbIIEH B 2...3 pa3sa, T. €. 10 1,5 Br/(m? °C) u nmxke.

TemnoycroifunBble BHYTPEHHHUE CJIOU JOJDKHBI BBIMONHATH (PYHKIMIO aKKyMYJISITO-
POB TEIUIOTHI PY PA3INYHBIX PEIICHUAX PEreHEepaluy TEIJIOTHl B TomenieHuu. Kpome to-
ro, QyHKUUHU PEeKynepaTOpOB TEMIOTHl MOTYT BBIMOJIHATh OKHA U OTPAXKJICHUS C BEHTUJIH-
PYEMBIMH BO3JYIIHBIMU MPOCIOKWKaMU, BEHTHWIINpYyEMbIe Yepaaku. [ perenepanuu Ten-
JIOTBI MOTYT TaK)X€ HMCIOJIb30BAThCS IEPEKPBITUS, MOANObI U TPYyHT nox 3panuem. C
ATOM K€ 1eJIbI0 HAYMHAIOT IPOEKTUPOBATH 371aHUs B 0000uke-PyTisipe. [lepcnekTuBHOM
SBJIAETCSI KOHCTPYKLMS HApPYX HBIX OIPaXXACHUN C TEPMOIJIEKTPUUECKUMHU SJIEMEHTAMU B
TOJIILE Y PA3BUTBIMHU TEIJIOOOMEHHBIMH MMOBEPXHOCTAMH C HAPYKHOW M BHYTPEHHEU CTO-
poHbl. OHM pabOTAIOT KakK TEPMORJIEKTPUUECKHE TEIUIOBBIE HACOCHI, YTHUJIM3UPYIOIIHE
DHEPrUI0 OKpY’Karollen cpenbl. PaloHanbHbl KOHCTPYKLHMU HAPYXKHBIX OTPaKJACHUU B
BUJIC COJHEYHBIX KOJUIEKTOpOB M abcopOepoB. HapykHble MOBEPXHOCTH OTpakICHUN
JOJKHBI UMETh TaKue paJuallMOHHbIE CBOMCTBA, YTOOBI 3UMOW aKTHMBHO MOTJIOIIATH KO-
POTKOBOJIHOBYIO COJTHEUHYIO padallvio U ¢1ab0 0TJaBaTh JJIMHHOBOJHOBYIO PAJAHALIUIO B
OKPY’KAIOLLyIO Cpeny.

OCHOBHBIE TEIUIONOTEPH B 3AAHUU MPHUXOASITCS Ha OKHA, IOITOMY OOJBIIYIO POJIb
UTpaeT CTENEeHb OCTEKJICHHOCTH (hacazoB 31aHUil. OOBIYHO €€ CTPEeMSTCS COKPATUTH 10
MUHHAMAJIBHOM MO YCIOBUIO JOIYCTUMOM €CTECTBEHHOW WMJIM CMEIIAHHOW (ECTECTBEHHO-
MCKYCCTBEHHOW) OCBEILIEHHOCTH NoMenieHui. OTHaKo IpU XOPOIIeH TEMI03aluTe OKOH 1
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UX 3KpPAHUPOBAHUHU OT BO3ACMCTBUS COJIHIIA JIETOM ONTUMAJIbHAS OCTEKJIEHHOCTh C YYETOM
UCIIOJIb30BaHUS COJIHEYHON SHEPTUU AJIs1 OTOIJIEHUSI, 0COOEHHO B BECEHHE-OCEHHUE NEPU-
0J1bl, MOXET 3aMETHO NMPEBOCXOUTh MUHUMAIBHO JOIYCTUMYIO IO YCIOBUIO OCBEILIECHHO-
ctu. Cnexyer Takke HCIIOJIB30BaTh MHOTOCIOWHOE OCTEKJICHHE C IPUMEHEHHUEM CEJeK-
TUBHBIX, OTPAKAIOLIUX, MOMVIOMIAIOMUX U YTEIUICHHBIX CTEKOJI, a TAaKK€ MOCTOSIHHBIX U
BPEMEHHBIX TEIIO3AIUTHBIX 3KPaHOB B BUJE MOHOIIaHENEH, cTaBHEH U Jip. PaninonansHoe
IPUMEHEHUE  COBOKYIHOCTHM  PAacCMOTPEHHBIX  IPaJOCTPOUTEIbHBIX,  OOBEMHO-
IUTAHUPOBOYHBIX U KOHCTPYKTUBHBIX MEpP MOXKET 3HauuTenbHO (B 1,5...2 pasza) cHU3UTH
NOTPEOHOCTb SHEPTUM JJIs1 OTOIJICHUS 3/JaHUN.

[lepcneKTUBHBIMH C TOYKM 3pPEHUS SKOHOMHUHU DJHEPrUU SBISIOTCS HAapYXKHBIE
OrpaXkJICHHsI C MEPEMEHHBIM CONPOTUBIIEHWEM Terionepenadye. ConpoTUBIEHUE MOXKHO
BapbUPOBAaTh B 3aBUCMMOCTH OT HAPY>KHBIX KIIMMAaTHYECKUX BO3JEUCTBUM. TeopeTnuecku
BO3MOYKHO OTpPa)KJICHHE, B KOTOPOM COIPOTHBIICHHE TEIUIONEpPENAaYe MOXKET U3MEHATHCS
OT HyJs 10 OeCKOHEYHOCTH. B GOJBIIMHCTBE CiIy4aeB BIOJHE JOCTaTOYHO OOECIICYUTH
TAaKO€ M3MEHEHHUE TEIIO3AUIUTHBIX CBOMCTB, IIPU KOTOPOM HAa BHYTPEHHEW IOBEPXHOCTH
OTpaKJCHUS MOJJEPKUBAETCSA JOMyCTHUMasl TemIeparypa B Jito0OOl MOMEHT BpPEMEHHU.
[IpumMepoM Takoro OrpakI€HHsI MOKET CIYKUTh KOHCTPYKLHs JBOMHOIO OKHA, MEXCTe-
KOJIbHOE€ IIPOCTPAHCTBO KOTOPOI'0 HOYBIO 3AIOJHAETCSA C MOMOLIBIO BaKyyM-Hacoca 3Je-
MEHTaMH{ W3 MEHOIOIUCTUPOiIa. B AHEBHBIE Yachl AOMOJHUTENBHAS TEIUIOU30IAUUS yaa-
JSIETCsI, U COJTHEYHas paauanusi cBOOOAHO MpoHUKaeT B noMmenieHue. [logo6uslit s dexr
JOCTUIaeTCs MyTEM BEHTHJIMPOBAHUSI MEXCTEKOJBHOIO MPOCTPAHCTBA BHYTPEHHUM BO3-
JyXOM, pacxoJi KOTOPOT'0 PErYIUPYETCS B 3aBUCUMOCTH OT HAPY>KHBIX YCIOBHA.

PerynupoBaHue TEIUIO3AIIUTHBIX CBOMCTB OrpakKIC€HHUsSI BO3MOXXHO TaKXe IMyTeM
U3MEHEHUS JTyYUCTOM M KOHBEKTHMBHOM COCTABIISIIOLIMX TEIUIOBOIO MOTOKA HA €ro BHYT-
peHHel nmoBepxHocTU. B nepBoM cinyyae HeoOxoaumMbli 3(dexT gocturaercss 00aydeHrueM
KOHCTPYKIIMU MOTOKOM TpeOyeMOil HHTEHCUBHOCTHU, HAIPUMEP, C MOMOILBIO TOPENOK HH-
¢dpakpacHoro usnydeHus. [Ipu 3TOM HCXOAHOE CONPOTUBICHHE TEIUIONEpeaye KOH-
CTPYKLUU MOXET ObITh MPUHSATO HAMHOI'O MEHbIlE TPeOyeMOro, 4To CYyIIECTBEHHO CHU-
YKAeT KalUTaJIbHbIE 3aTpaThl. Takoe peneHrue SJKOHOMUYECKH ONPABIAHHO JUIS 31aHUH ce-
30HHOTrO JieicTBHs. BOo BTOpOM citydae peryJmpoBaHUE KOHBEKTUBHOIO TEIIJIOBOTO MOTOKA
Ha BHYTPEHHEH MOBEPXHOCTHU 00ECIEUNBAETCS C MOMOILBIO TEIJIOBO3AYIIHBIX 3aBEC B BU-
JI€ TUIOCKHUX MOJIyOTPAaHUYEHHBIX CTPYH.

AKTHBHOE peryJpoBaHUE TEIUIOBOTO MOTOKA Yepe3 Orpaxk/ieHue MOXKHO obecrie-
YUTh IIyTEM €r0 MOPOroBOro npoBerpuBanud. [Ipu sToM HabnrogaeTCs peKkynepanus Temn-
JIOBOTO TMOTOKA Yepe3 OrpakJIeHHe, MHTEHCUBHOCTb KOTOPOM PEryIUpPYEeTCs MOTOKOM
dbunbpTpyroerocs: Bo3ayxa. Takoe pelleHue 1esecoo0pa3Ho sl BEHTHIMPYEMbBIX 3/1a-
HUM, OHO TIO3BOJISIET CHMXKATh PAcX0/Ibl TeIUIOTh Ha oTorieHue Ha 40...60 %.

KoHcTpykiust Hapy>KHOTO OTpaXkJACHUSI MOKET OBbITh BBIMIOJHEHA C TEMJIOBBIM JKpa-
HOM. TemoBol 3KpaH, pacmoI0KEHHbIN OJIMKE K HapyKHOW MOBEPXHOCTH OTPaKICHHUS,
oOecreunBaeT B MJIOCKOCTH PACMOJIOKEHUS MOBBILIEHHYIO TEMIEpaTypy 3a CUET IHUPKY-
JSUMU HA3KOTEMIIEPATYPHOr0 TEIUIOHOCUTEINS (HaIpUMeEp, TPYHTOBOM Boabl). Ternonore-
pH Yepe3 SIKPaHUPOBAHHOE OTPaXKIECHUE CHMXKAKOTCS 110 2...3 pa3, a UUPKYISLUUS TEILUIOHO-
CUTENS BO3MOXKHA 34 CUET IPABUTALMOHHBIX CHUIIL.

[Ipumenenue 3THX MEPONPUATUNA 0COOEHHO HeoOxoaumMo B 30U, rae ux ucmob-
30BaHHE COBMECTHO C COJIHEYHBIMHU KOJIJIEKTOpaMHu WM abcopOepamu, CyTOUYHBIMH, He-
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JICNIbHBIMHU M CE30HHBIMH aKKyMYJISITOPaMH TEIJIOTHI U TEIUIOBBIMU HACOCAMHU MOYKET CHHU-
3UTh OTPEOHOCTH B MOJIBOAMMOM M3BHE PHEPTHHU AJIA 1ieTieil oToruieHus B 3...4 pasa.

Cyl1ecTBEHHOE CHM)KEHHE SHEPIONOTPEOHOCTH HA OTOIICHUE 3/1aHUN MOXKET ObITh
JOCTUTHYTO IPU UCIOJIb30BAaHUM aBTOMAaTUUYECKOM cuctemsl ynpasieHus (ACY) pabotoi
UH)XEHEepHOro obopynoBanus 3nanHus. CtpykrypHas cxema ACY paboToli MHKEHEPHOTO
000pyI0BaHUS 3[JaHUSI COCTOUT U3 HECKOJIBKUX B3aUMOCBSI3aHHBIX OJIOKOB:

- W3MEPHUTEIBHOTO, BKIIOYAIOMIETO MATYMKU PEryJUpPYEMBIX U HEPEryIHpPyEeMbIX
napamMeTpoB;

- yCTpOiicTBa MpeoOpa30BaHMs CUTHAJIIOB M CUTHAIM3ATOPhl UX 3HAYCHUH;

- myJnbpTa ynpasieHus, IBM u KOMMyTaTtopoB, cioyxKammx Jjisi coopa, o0padoTKu
JAHHBIX HAOIOICHUN U TI0JJa4d KOMaHI,

- HCHOJHUTEIBHOTO OJI0Ka, YIpPaBIsAIOLIero padboToil, B TOM YHCIIE CUCTEMBI OTOI-
JICHUS.

Pa6ora ACY TemnoBbIM peXUMOM Ha psiic 00bEKTOB OOIIECTBEHHOTO M IPOMBIIII-
JIEHHOTO Ha3HaueHus B MOCKBe mokazaja UX BBICOKYIO 3(P(PEKTHUBHOCTh, 00ECIEUNBAIO-
myro skoHomuio 3Hepruu 10 20 % mpu oKynaeMoCTH ONOJHUTENbHBIX KalUTaJbHBIX
BJIO’KEHUI B T€YEHUE OKOJIO OJJHOTO roJia.
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