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esu ¥ 321244 NPAKTHYECKUX 3aHATHHI

1. 3akperuieHne TeOpeTHYECKUX 3HAaHU, TOJTyYEeHHBIX 110 MaTepuaiaM JEeKIHi U yueo-
HOM JIUTEPaTYpHI.

2. IIpakTuueckoe 03HaKOMJIEHHUE C IEHCTBYIOIMMH BUJaMU HHXEHEPHBIX CHCTEM 00-
IIECTBEHHBIX 3JJaHUU.

3. OBnazieHHE METOAAMH PACYETOB TEXHUKO-IKCILTYyaTallMOHHBIX MOKa3aTesiel paboThl
CUCTEM U 000pYAOBaHUS U X SKOHOMUYECKON 3(P(HEKTUBHOCTH.

4 PacyeTHas OLIEHKA CTYJEHTaMU TEXHUKO-3KOHOMUYECKON A3(hPEKTUBHOCTU XapakK-
TEPHBIX HHEProcOEperaroluX MEPONPUATUNA U YCBOCHUE TEM CAMBIM METOJUYECKOTO MOJ-
X0/J1a JJI BBIIOJTHEHUS pa3/ielioB PeaibHOI0 KYpCOBOTO M IUILIOMHOTO MPOEKTUPOBAHUS.

5. YMeHue AaTh aHATUTUYECKYIO OLICHKY KOHCTPYKTUBHBIX U SKCIUTYaTallMOHHBIX J0-
CTOMHCTB U HEIOCTATKOB ACHCTBYIOUINX WU 33/1aHHBIX CUCTEM M 000PYA0BaHUS HA OCHOBE
Pe3yabTaTOB pabOTHI U CIENATh BBIBOJ O LIEI€CO00Pa3HOCTH U APPEKTUBHOCTH UCIOIB30BA-
HUSI JAaHHBIX BUJIOB CUCTEM U 000PYAOBAHUS.

BapuaHTbI UICXOQHBIX JAaHHBIX JJI TPYIIIBI CTYIEHTOB U3 5 Yell. 3a1al0TCs Ipenoja-
BareneM. Meroanka pacyera 1 OpUEHTHPOBOYHbBIE 3HAUEHUS BEJIMUMH IIPUBEACHBI B MPHU-
Mepax pacyera.

Coaep:xanue NPpaKTHYECKUX 3aHATHI

Ounas ¢gopma o0yueHusi
Ne
n/n

Tembl NpaKTHYECKUX 3aHATHI

3 cemecmp

1 |Dmropsl naBieHHs BO3IyXa Ha orpaxaeHus 3aanus. O01ue nojaoKeHus. DMopbl JaBIeHUs
MIpU ICUCTBUU HA 3]]JaHUE TOJILKO IPaBUTAIIMOHHBIX CHJI.

2 | Dmropkl JaBIeHUS MPH JACWCTBUU HA 3[aHUE TOJBKO BETpa. DIMIOPHI TaBJICHHUS IIPU COBMECT-
HOM JICVCTBUY Ha 3/TaHME BETPa U TPABUTAIIMOHHBIX CHIL

3 OObecneueHHOCTh PACUETHBIX YCJIOBUM. XapaKTepUCTHKa KIUMaTa XOJOJHOIO MepHoia
rojia. 3allUTHBIE CBOMCTBA HAPYKHBIX OTPAXKICHHM.

4 Ilogaya Temia B MOMELICHUE U JIOKAIM3ALUs JEHCTBUS UCTOYHUKOB Xo0JIoAa. JleTHue xa-
PAKTEpUCTUKH KIMMaTa.

5 [TocTymuieHue Tera 4yepe3 Hapy KHbIe OIPayKACHUS U TEIJIOBOW PEXKUM IIOMEILCHHUSL.

6 Cuctema oromnenus. Knaccudpukanust cucreM oromieHus. TelIOHOCUTENN B CUCTEMax
otoruieHHs. OCHOBHbIE BUbl CUCTEM OTOILICHMSL.

7 Cxembl cucTeMBI HACOCHOTO BOASHOrO OoTOoImIeHUs. CucTtemMa OTOINIEHUS C €CTECTBEHHON
LUPKYJISIIUEN BOABL.

8 Cucrema BOASIHOTO OTOIUJIEHMS BBICOTHBIX 37aHMH. [lenieHTpanu3oBaHHasl CUCTEMa BOJAO-

BOJSIHOTO OTOILJICHUSI.
9 BosneiicTBue conneuHoi panuanuu Ha 3naHus. O6mue cBefenns. CTaTUCTHUECKUE Xapak-
TEPUCTHUKH KinMarta. CoJHeuHas pajuanusl.

10 | BosneiicTBue Ha 37aHME TEMIIEpaTyphl M BIKHOCTH BO3Ayxa. Temmeparypa BO3ayxa.
BraxxHocts Bo3yxa.

11 | BoszneiicTBuE Ha 3/1aHHE OCAJKOB U CHEKHOrO nokpoBa. Ocanku. CHEXHbIN TOKPOB.

12 | BozneiicTBue Ha 31aHHe BeTpa. AHAJIM3 MUKPOKJIMMATa B pailOHE 3aCTPOMKH.




Ne .
o/ TeMbl NpaKTHYECKUX 3aHATHIA
13 | Ouenka Kpyra ropu3oHTa M0 KIMMAaTHYECKUM (haKTopaM U aHAJTM3 MUKPOKJIMMAaTa B palioHe 3a-

CTPOMKH.

14 | OOrtekanue 31aHUS IOTOKOM BO3TyXa. 30HA a3POIMHAMHYECKOTO CJIe/a.

15 | OOTekaHue MOTOKOM BO3[yXa OTAEIBHO CTOSIIETO 3/aHUS. A3POIMHAMHYECKUE XapaKTe-
PUCTHKH 3AaHHUSL.

16 | BiusHUE BO3AYNIHOTO peXXMMa 37aHMS Ha €r0 TEIUIOBOM peXuM. Bo3ayHbBIN pesxuM 3/1a-
HUSL.

17 | Tlepenaua Teruia yepe3 orpaxacHue Ipu PIbTpalUK Bo3ayxa. JlOMOIHUTEIbHBIE 3aTPAThI
TEIUIa B MOMEIIEHUH Ha MHDUIBTPALIUIO.

18 |CHmxeHHe SHEPromoTpeOHOCTH Ha OTOTUICHUE 3aHusl. KOHCTPYKTHBHBIX PEIICHUH 3aHUS
C TIO3UIIMH SKOHOMHH YHEPTUU JIJIsl OTOTIICHUSI.

3aounas ¢popma o0yueHus
Ne
n/n

Tembl NpaKTHYECKUX 3aHATHI

3 cemecmp

1 | Dmropsl naBieHus BO3AyXa Ha orpakaeHus 3qaHus1. OOIIMe Moa0KeHUs. DMIOPBI JaBICHUS
IIPU ICVCTBUU HA 3[JaHUE TOJIbKO TPaBUTALIMOHHBIX CHJI.

2 | Dmiopsl 1aBJICHUS NP ICHCTBUH Ha 3/1aHUE TOJIBKO BETpa. DIMOPHI IaBJICHUS IPU COBMECT-
HOM JICMICTBMU HA 3/1aHHUE BETPA U T'PABUTALIMOHHBIX CHIL

3 OO0ecrieueHHOCTh PACYETHBIX YCIOBHIl. XapaKTepUCTHUKA KJIMMAaTa XOJIOAHOTO Mepuoja
roja. 3alUTHHIE CBOMCTBA HAPY KHBIX OTPAKJICHUH.

OT1uéT 0 npoaesiaHHOM padore

OTtuét 0 mpoaenanHoi paboTe 0hOPMIISIETCS UHIUBUAYATbHO KaXIBIM CTYJICHTOM B
TETpaau B CIEAYIOLIEN MOCIEI0BATEIbHOCTH

Haumenosanue pabomeoi.

I]enw evinonnaemoii pabomeot.

Hcxoonvie oannvle x paboTe pacy€THOrO XapakTepa.

Pacuémnasa uacms vy NPUHIUIIAATILHBIE CXEMbI CUCTEM UM 000py10BaHus (1300-
paXKarOTCsl OT PYKU PYUYKOHN WIIM KapaHaIloM) C OMpeieJICHUEM HEKOTOPBIX UX XapaKTepH-
CTHK.

Bubi600 110 pe3ynbTaram paboThl.

Kaxxnas BemmosnHeHHas u opopmiieHHas paboTa 3aBepinaeTcs €€ yCTHOM 3aIuTol, Ha
KOTOPOM CTYAEHT JOJKEH MPOSBUTH 3HAHUS MO COOTBETCTBYIOIIEMY TEOPETUUYECKOMY M
MPAKTUISCKOMY pa3zielly U3ydaeMou AUCIUIUIMHEI U MOTYYUTh 3a4€T 10 TaHHOH padoTe.



MeToandeckne YKa3aHuA K IPOBCACHUIO MIPAKTUYICCKHUX 3aHATHH

Ilpakmuueckoe 3anamue Nel

1.1 O61mue noaoXKeHusl.

1.2 Dmropel 1aBiaeHMs MPU ASUCTBUN Ha 3JaHUE TOJBKO I'PaBUTAIIMOHHBIX CHIL

1.3 Dmropel 1aBiaeHMs MPU ACUCTBUN Ha 3[JaHUE TOJIBKO BETPA.

1.4 Dmropel AaBiIeHUS TP COBMECTHOM JCHCTBUU Ha 3/1aHHE BETPa U I'PaBUTALIMOH-
HBIX CHIL

1.1. O01ume MoOJI0KEeHUSA

Pa3HOCTh IIIOTHOCTEN HAPYKHOI'O M BHYTPEHHETO BO3/1yXa, NEHCTBUE BETPA U CHU-
CTEM BEHTHJISIIIUH CO3/IAl0T ONPEICTICHHOE pacipeiesieHre TaBJICHHS BO3IyXa Ha OTpak]ie-
HUS IOMEIIEHUN Y 31aHui. 3BECTHO, YTO JIUIA BBICOKHMX 3IaHUM XapaKTEPHO NMPOHUKAHUE
HAPY>KHOTO BO3/TyXa B TIOMEIICHHS YepPe3 HEIUTOTHOCTH B OTPKICHUSX HUKHUX dTaKEH U
oOpaTHOE HaIlpaBJICHUE JIBIKCHHS BO3JIyXa Yepe3 HETUIOTHOCTH B OTPAKICHHUSIX BEPXHHUX
staxkeil. Takoe qBUKEHUE BO3AyXa OOBSICHICTCS HATUYHEM Pa3HOCTH JaBJICHUH C IBYX CTO-
POH OTPAXKJICHUS.

Jlyis pacuera eCTeCTBEHHOTO BO3/lyXO0OMEHa B MPOMBIIUICHHBIX, KUIBIX U 0O0IIe-
CTBEHHBIX 3/IaHUSIX B HACTOSAIIEE BPEeMs IMIMPOKO MPUMEHSIOTCS CIIOCOOBI HeumpanibHOU
30HbL, U36LIMounbIx Oasnenuti (ipeanoxker npod. I1. H. KameneBbiM) u huxmusnwvix, oas-
nenutl (pemoker nmpod. B. B. barypunbim).

N3BecTHO, 9TO B CTOJIOE KUKOCTH WIIH Ta3a THAPO- UM adPOCTATHUECKOE JaBICHHUE
IIEpEeMEHHO 110 BeIcOTe. MI3MeHeHHe qaBiieHus B ciioe ra3a Beicotoit dh, M, cocrasiser, [1a:

dv
dp :% (2.1)

r1e pg—ynenbHblii Bec raza, H/m®; dV—onemenTapublil 00beM raza, M°;

F—I10mans MonepevHoro CEYeHus pPacCMaTpHBAEMOTr0 CTONI0A rasa, M2,
Ecim 3amennts dV=Fdh., To u3 paBencrra (27.1) momyanm:

dp = pgdh (2.2)
O4eBHIHO, YTO JABJICHUE B JIIOOOM CEUEHUU CTOJI0A Ta3a Ha BhIcOTe N paBHO:
h
p, = P, — 9] pdh (2.3)
0

rie Pa—arMmocdepHoe aaBiaeHue Ha BoicoTe h=0 (MOBEpXHOCTH 3eMJIH).

WNurerpupoBanue BoipaxkeHus (27.3) 3aTpyJHAETCS HEOMPEAEIEHHOCTHIO 3aBUCUMO-
cTH TWIOTHOCTH P OT h (p ompenensiercsi naBJIeHUEM, 3HAYCHHE KOTOPOTO SIBIISIETCS] UCKO-
MbIM). B atmocdepe, HanpuMep, n3MEHEHUE IIIOTHOCTU BO3AYXa 10 BBICOTE 3aBUCUT KPOME
JaBJeHUsl OT TeMiiepaTypsbl. s onpeaeneHus Pn 0OBIYHO MOJIB3YIOTCS SMIUPUUYECKUMU
ypaBHenusmu P=Ff(h) wiu TepMoIMHAMUYECKUMU 3aBUCUMOCTSAMU. [TpH paccMOTpeHUH BO3-
ayurHoro peskuma 3nanuii (h<100m) MokHO peHeOpeYh N3MEHEHHEM IUIOTHOCTH BO3yXa
10 BBICOTE, ¥ TOT /1A

P, = P, _pdh (24)
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[Ipu 5TOM MOTPENIHOCTh B ONPEAETICHUH PA3HOCTH JABJICHHUM COCTaBUT OKOJIO 1%.
AGCOII0THOE 3MEHEHHE JaBIeHUs Ha | M BBICOTHI pJ 1O CPAaBHEHUIO ¢ aTMOC(HEPHBIM J1aB-
JICHMEM HUYTOKHO MaJjio. YUUTBIBAs, YTO B JJAJIbHEHIIIEM IPEICTOUT OMPEIEISATh €1l MEHb-
1€ BeIMUUHBI Apg, 11e51eco00pa3Hee M0JIb30BaThCsl M30BITOUHBIM JAaBICHUEM p, OTCUUTHI-
Ba€MbIM OT YCJIOBHOTO HyJs ph=H

BBenenue ycIOBHOTO HYJISI, pacloIOKEHHOTO B TOYKE CHCTEMBI ¢ MUHHUMAJIbHBIM
JaBJICHUEM, SIBIISIETCS OCHOBHON OCOOEHHOCTHIO PacCCMaTPUBAEMOT0 COCO0a MOCTPOCHHUS
SMIOp AaBieHus. i rpaBUTAIMOHHOTO ABICHUS ATa TOYKA HAXOJUTCS CHAPYKU B BEPX-
HEeW YacTH 37aHus, a JJI1 BETPOBOIO — 3TO TOYKA C MUHUMAJIBHBIM a’pOAMHAMUYECKUM
KO2(DPUITUEHTOM.

1.2. Dnopsbl 1aBJIeHUs NIPH AeHCTBUH HA 3]aHHe TOJbKO I'PABUTAIIMOHHBIX CHJI

AbspocTaTuyueckoe JaBjeHue CHapyku 3aaHus (iuauu 1 Ha pucyHok 2.1,a) onpene-
JSI€TCA PACCTOSIHUEM IO BEPTUKAJIU OT TOYKH YCIOBHOTO HYJIS M INIOTHOCTHIO HAPY>KHOTO
BO3/1yXa Pr. JIMIOPA a3POCTATUUECKOTO JABJICHUS CHAPYKU 30aHUS UMEET BUJI IPSIMOYTOJIb-
HOTO TPEYroJibHUKa. BHYTpU nomenieHus npu NoCTOSHHOM TeMIIepaType Mo BBICOTE 3IMI0pa
JaBJICHUs UMEET BUJ Tpareuuu. BepxHee OCHOBaHWE—ATO HM30BITOYHOE OTHOCHUTEIHHO
YCIIOBHOTO HYJISI BHYTPEHHEE CTATHYECKOE JABJIEHUE Do, 3aBUCALLEE OT PACIIOIOKEHUS U
IPOHULIAEMOCTH OTBEPCTUH B HAPYKHBIX OTrpakIeHUAX. MI3MeHeHHe Mo BbICOTE U30BITOY-
HOTO a3POCTATHUECKOTO JaBJICHUSI BHYTPU OMEIICHHSI TIOKAa3aHO JINHUEH 2.

Jlnst pacdyeTa BO3AYIIHOTO peXUMa 3JaHUsl (MIOMEIIECHHS) UCIOIB3YIOT Tepernajibl
JaBJICHUH Ha OTpeieieHHOM ypoBHE. [103TOMYy MOKHO HECKOJIBKO YIIPOCTUTh KOH(UTYpa-
MO SITIOp JABJICHUS, HE U3MEHSS PA3HOCTH JIaBlIeHU. BhiuTeM n3 Kaxa01 3MI0pbI CTaTH-
YECKOT'0 JIaBJIeHUs Ha pUCYHKe 2.1, a TpeyroJbHUK IUIOaAbl0, PABHOM IJIOIIA U TPEYTOJb-
HO yacT BHyTpeHHeH o1mopbl 3. OcTaBIirecs 4acTy (3alITPUXOBaHHBIE) — CHAPYKH Tpe-
YTOJbHUKU C OCHOBaHUEM HApQ, a BHyTpU OpsIMOYTOJIbHUK—HU SIBJISIFOTCS PACUETHBIMU
AMI0paMU M30BITOYHOTO AABJICHUS NPU JEHCTBUU MOIbKO TPABUTALIMOHHBIX CHJI.

Ha pucynke 2.1,6—e noka3anbl () OpMBI 3O, MOJTYYCHHBIX APYTUMHA U3BECTHBIMU
crnoco0amu.

B croco6e «HelTpaibHOM 30HBD 32 HYJIb JJABJICHUM MPUHUMAETCS JaBJICHUE B TIOME-
IIEHUH, ITO3TOMY 3ITIOpa J1aBjieHus: cHapy»xu (puc. 1X.3,0) npeacrasiser coboi 3mopy pac-
YETHOU Pa3HOCTH JABJICHUU C ABYX CTOPOH OTPaKACHUS APxu.;=Pu-Po.

[Tpodeccop I1. H. Kamenes npeioxui B cirydae IeMCTBHUS TOIHKO TPaBUTAITIOHHBIX
CHWJI OTCUHUTHIBATh N30BITOYHOE JABJICHUE OT JIABJICHUSI BO3/IyXa CHAPYKU. JIMIOpa BHYTPEH-
HETO JIaBJICHUS 10 3TOMY cIloco0y (pucyHOK 2.1, 8) SKBUBaJICHTHA JIIOPE Pa3HOCTH JaBlie-

HUN APx=Po-Ps.
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@ — TIOCTPOEHHBIE OTHOCUTEINILHO YCIOBHOTO HYJISI; O — a3pOCTaTHYECKOe N30BITOYHOE JTAaBICHUE CHA-
PYXH;
2— TO K€, BHYTpU INOMCIICHUS 3 — TPCYTOJIbHAA 4YaCTh SIIOPLI AaBJICHUA BHYTPHU ITOMCIICHUSA, 6 —
MIOCTPOEHHBIE 110 CIIOCO0Y «HEUTPAIBLHOM 30HBD»; 8 — U30BITOYHOI0, OCTPOEHHBIE o criocoly I1. H.
KameneBa; ¢ — pukTHBHOTO, TOCTpOCHHBKIE 110 crioco0y B. B. Barypuna.

Pucynok 2.1. Dntopsl faBieHus pH ISHCTBUYU Ha 3/1aHUE I'PAaBUTALIMOHHBIX CUII

PaccmarpuBaemblii 37€Ch CIOCOO MOCTPOEHUS AIIOP JIABJIEHUN OJIM30K K CIoco0y,
npennoxxkennoMy npod. B. B. barypunbsiM. OTindme coOCTOUT JHIb B BIOOPE MECTOIOIO-
’KCHUSI TOYKH YCJIIOBHOTO HYJISl aBJCHUS. Dmiopbl (prcyHOK 2.1, T') MOCTPOEHBI OTHOCH-
TEJIbHO HYJIA, NPUHSATOrO Ha ypoBHE moBepxHocTH 3emiu. IIpodeccop B. B. barypun
Ha3BaJI TPABUTAIIMOHHOE JIaBlIeHUe (UKTHBHBIM, UMUTHPYIOIINM JIaBlieHHe BeTpa. Booobe
YCIIOBHBIN HYJIb OTCUETA JIaBIICHUN B ATOM CIIOCOOE HE 3aKPEIUICH, MpeIaraeTcs MpHHH-
MaTh €r0 Ha YPOBHE CEpEeAUHBI HUXKHETO mpoema. B cBsi3u ¢ 3TuM KoH(UTrypalus 3Mop
(UMKTUBHOIO 1aBJICHUSI HE UMEET CTaHAAPTHOU (hOPMBI.

Dmropsl JaBieHus Bo3ayxa (pucyHok 2.1,a) MOCTPOCHBI IS ClTydast MOCTOSTHHOM I10
BBICOTE MOMEIICHUSI TEMIIepaTyphl Bo3ayxa. [ pacdeTa aspanuu, B YaCTHOCTH a’pariiu
MPOMBIIIJIEHHBIX 3/IaHUHN CO 3HAYUTEILHBIMHU TEIUIOBBIJICICHUSAMH, IIPU TOCTPOCHUH DITIOP
CJIeAYyeT YUYUTHIBATh U3MEHEHHUE TEMIIEPATYPhI 110 BHICOTE.

1.3. Dnopsbl 1aBJIeHUs NIPH AeCTBUH HA 3[]aHNE TOJIbKO BETpa

[Ipu paBeHCTBE TeMmepaTypbl B TOMEIIEHUN U CHaPYKU U3MEHEHHUE a’pocTaThye-
CKOTr'0O JIaBJICHHS MO BBICOTE C JBYX CTOPOH OTPaXJACHUS OJWHAKOBO M HE YUUTHIBACTCS.
HaGeraromuii Ha 31aHIE TOTOK BO3/TyXa CO3/1a€T U30BITOYHOE 1ABJICHUE C €r0 HABETPEHHOU
CTOPOHBI M Pa3peKCHHE C 3aBETPEHHOM. 3HaYEHUSI N30BITOYHOTO JABJICHHS U Pa3pEKEHUS
OTIPENEISIOTCA TUHAMUYECKUM JIaBIICHUEM BETpa U adpPOJMHAMUYECKUMH K0P PUIIUCH-
TaMU: C HABETPEHHOM CTOPOHBI Kasp >0, € 3aBETPEHHOM Kasp ,<0. DTIOPHI IaBJICHHS BeTpa Ha
HapyHbIC TOBEPXHOCTH 3JaHHUS, IOCTPOCHHBIE OTHOCUTEIIBHO JIABJIEHUS B OKPYKAIOLIEM
BO3IyX€ BIAIM OT 3aHMs, TIOKAa3aHbl HA pUCyHKe 2.2,a. Takoe mocTpoeHne UCToIb3yeTCs B
criocobax, pazpadorannbix npodeccopamu I1. H. Kamenessim u B. B. batypunbim.



a—roctpoeHnHsle 1o ciocodam I1. H. Kamenesa u B. B. batypuna; 6—10ocTpoeHHbIE OTHOCUTENBHO
YCIIOBHOTO HYJISl; 8 — MOCTPOEHHBIE" 110 CIIOCO0Y «HEHTPaIbHON 30HBI)

Pucynox 2.2. Dmropsl gaBieHHs TP ACHCTBUM Ha 3/1aHUE BETpa

Ecnu npuHATh M30BITOYHOE J1aBJICHUE HA 3aBETPEHHON CTOPOHE PaBHBIM HYJIIO, TO
U30bITOYHOE (OTHOCHUTEIHLHO ATOTO HYJIS) JaBJICHUE BETpa C HABETPEHHOW CTOPOHBI OyeT
paBsHo. [1a:

2
Py =l ke )2 (25)

T71€ Kasp.u B Kasps—CPEIHHE 110 TUTOIIAN adPOAMHAMUYECKUE KOAPPHUITUSHTHI C. HABETPEH-
HOM M 3aBETPEHHON CTOPOHBI 3/IaHUS;
Px 1 34—TUTOTHOCTh HAPYKHOTO BO3/TyXa M CKOPOCTh BETpa.

Ha 6okoBBIX (hacamax n30BITOYHOE BETPOBOE JTABJICHUE OMIPEACIISICTCS aHAJIOTHYHO C
YUYETOM ad3pOUHAMUYIECKOT0 K03 duimeHTa Kasp 6.

DMIopkl JaBICHUS, CO3aBAEMOTO BETPOM CHAPYKH U BHYTPH 37aHUS, TOCTPOCHHBIC
OTHOCHUTEJIHLHO HYJIS TaBJICHU, MPUHATOTO HA 3aBETPEHHOI CTOPOHE, TOKA3aHbI HA PUCYHKE
2.2,0.

[To cioco0y «HEUTpaTbHOM 30HBI) JMMIOpa JABICHUS CTPOUTCS TakK Ke, KaK JJIs CIIy-
qas JIEHCTBUS TOJILKO TPAaBUTAIIMOHHBIX CWJ (PUCYHOK 2.2, a). JlaBieHHe B TIOMEIICHUA
NPUHUMAETCS paBHBIM HYyr0. OTHAKO IS TOTO, YTOOBI BBIIEPXKATh JABJICHUE CHAPYKH,
paBHOE M30BITOYHOMY JABICHUIO, IPUXOIUTCS YCIOBHO U3MEHATHh KOH(DUTYpAIUIO 31aHus
(cM. pucyHOK 2.2,6), TiepeMeIiasi OTBEPCTHsI BHU3 M BBEPX OT HEUTpaIbHOH 30HKI. PaccTos-
HUS OT HEHTPAJILHOM 30HBI JI0 YCIOBHOTO MosioxkeHust otBepcetrid (Ny 1 hs) mpu 3TOM sBIISA-
IOTCSI HICKOMBIMH BEJTMYMHAMMU.

Omnpenenenre M30BITOYHOTO BETPOBOTO JABICHUS OOBIYHO 3aTPYIHSAETCA OTCYT-
CTBUEM CBeJIeHUH 00 a’poanmHamMuveckux koddurmenrtax. s 3manuii npoctoi KoHGU-
rypaiuu, HalipuMep B BUJE MapajuieJenumne/ia, Mo>KHO MPUHUMATh CPEIHUE a’pOAMHAMHU-
yeckre KOOPPUIUEHTH Kasp.u 1 Kasps paBHBIME cooTBeTCTBeHHO 10,8 1 —0,4. Torna

Py ~0.6p,9, (2.6)

s pacueta MHOUIBTPALMU TOYHOCTH 3TOM popmynsl goctatouyHa. s pacuera
a’pali HEOOXOJUMO pacroJiaraTh JAHHBIMU 00 a3POIMHAMUYECKUX KO3 PuImeHTax s
BCEX adPAlMOHHBIX O0TBepcThi Ki. X 3HaUYeHUs NPUHUMAIOTCS 10 CITPABOYHOM JIUTEpaType
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WIH OTIPENIEISAIOTCS IKCIIEPUMEHTAIBHO. 3HAUYCHUE M30BITOYHOTO BETPOBOTO JIABIICHUS B
IPOU3BOJIBHON TOYKE | ONIPEACTUTCS 110 (hopMyJIe
2
p.5,
pS’i = (kaapj - kaapdwul-() 2 (27)
111 Kasp.i. ¥ Kasp.vun — adpogriHAMHUUYECKUN KOAPPHUITUESHT COOTBETCTBEHHO B TOUYKE | U MU-
HUMAJIBHBIN JIJIS1 pacCCMAaTPUBAEMOTO 37aHUS.
31ech IS IPOCTOTHI PACCMOTPEH CITyYaid, KOTia BeJIMduHa Ki TOCTOSIHHA TI0 BBICOTE,
OJIHAKO BCE BBIBOJBI MOT'YT OBITh PACIIPOCTPAHEHBI U HA CIIyYau U3MEHSIOMMXCS 1o dacany
a’pOAMHAMUYECKUX KOIP(DULIMEHTOB.

1.4. Dnopbl 1aBJIeHUS IPH COBMECTHOM /IefiCTBHY HA 3/1aHHE BeTPA U TPAaBUTALMOH-
HBbIX CHJI

CyMMapHbI€ STIOPHI JaBICHUS IMMOJTydYaeM, CKJIaIbIBas MOl Ha pucyHke 2.1,a u
2.2,06. CymmapHas smopa naBieHus (pUCYHOK 2.3, a) ¢ HaBETPEHHOW CTOPOHBI 37aHUS
umeer Gopmy Tpanenun. Bepxaee ocHoBanue ee Py HmxkHee HApg+ps. C 3aBeTpeHHON
CTOPOHBI CyMMapHasl 3ITI0pa IaBIICeHUS—TPEYToJbHUK ¢ ocHOBaHueM HApPQ. BayTpu mome-
IIeHMs U30BITOYHOE JaBJICHUE TTOCTOSIHHO 10 BBICOTE M PaBHO p,. BenmmuuHa p, onpenens-
€TCs peIlICHHEeM ypaBHEHUS OalaHca BO3/IyXa B TIOMEIIICHHUH.

B obmeM ciayyae anst ompeesieHrs pacueTHOTO M30BITOUYHOTO JAaBICHUSI CHAPYKH
3JIaHUS, UMEIOIIEro N OTBEPCTUH, HEOOXOIUMBI CCAYIOIINE JaHHBIC: TEMITepaTypa Hapy K-
HOTO U BHYTPEHHETO BO3/yXa, CKOPOCTh BETPa, pACCTOSHUSA OT LIEHTPa OTBEPCTHUH 110 Bepxa
smanus Ny, ho, ..., hi, ..., hn, a3poauHamudeckne K03 GUIMEHTBI Y HAPYKHOM MTOBEPXHOCTH
3[IaHKsI B MECTAX PACIOI0KECHUS OTBEPCTUH Kaspi, Kasp2, . . ., Kaspiy -+, Kaopn.

N306b1TOUHOE TaBJICHUE CHAPYKH 3IaHMS HA YPOBHE IICHTPA OTACIBHBIX OTBEPCTHI

2
D =hApg + (kaap.i - kaap.mm)pﬂzlgH (28)

Ha pucynke 2.53 6, 6, 2 moka3zaHbl CyMMapHBIE SITIOPHI JIaBJICHHSI, TOCTPOCHHBIC CO-

otBeTcTBeHHO 10 criocobam I1. H. Kamenera, B. B. barypuna u «HedTpaabHON 30HBD).

R — —

£ I f

a — TMOCTPOEHHBIE OTHOCUTEIBHO YCIOBHOTO HYJIsI; O — mocTtpoeHHsle 1o crocoOy I1. H. Kamenesa;
6 — MOCTpOEeHHBIE 110 crtocody B. B, batypuna; e — noctpoenHsbie Mo crnoco0y <<HEHTpaIbHOU 30HBI>>.

PI/IcyHOK 2.3 PacueTHbIe SIIOPBI JaBJICHUA ITPU COBMCCTHOM JEUCTBUH Ha 3JIaHME JUHAMUYECKUX U rpa-
BUTAallMOHHBIX CHJI
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Ilpakmuueckoe 3anamue No2

2.1 OGecrnieueHHOCTh PACUETHBIX YCIOBHIMA
2.2 XapakTepHucTrKa KJIMMaTa X0JIOAHOTO IEpUOa roja
2.3 3auuTHBIE CBOWCTBA HAPY KHBIX OTPaKICHUN

2.1 O6ecne4eHHOCTh PACYETHBIX YCJIOBHIi

3UMHUM U IETHUM TIEPUOJIbI OCOOCHHO HAINPSHKEHHBIE JJIs1 paOOThl CUCTEM KOHIUIIN-
OHUPOBAHUS MUKPOKJIMMATA U HAPY>KHBIX OTpaKJal0IKUX KOHCTpYKIui. Haunboee xoo/-
HbIC 3UMHUE U JKapKHUE JIETHUE JHU SIBJSIOTCS ONPESSIONIMMU MPU pacdyeTe TEIJIOBON U
OXJIQXKIAIOIIIEH MOIIHOCTU CUCTEM U 3allIUTHBIX CBOMCTB OrpakACHUSI.

B xo5101HO€ BpeMs rojla HapyKHbIE OTPaXKICHHUS 3alIUIIAI0T TOMELIEHUS OT BO3/IEH-
CTBHSI HU3KUX TEMIIEPATYP, BETPA U MO3BOJISIOT C IOMOIIBK CUCTEMBI OTOILJICHUS MOAIEp-
KUBATh HEOOXOAUMYIO TEIIOBYIO 0OCTaHOBKY. Perias 3ajauy oTOIJICHUS 3[JaHUM, CIIeTyeT
PacCUYUTHIBATh 00OTPEBAIONITUE YCTPOUCTBA U OTPAKICHUS TaK, YTOOBI OHU O0ecrednBaIn
HE0OXO0IMMbIE TETIJIOBBIC YCIOBHS B TOMEIICHUH B TEUEHHE BCETO OTOMMUTEILHOTO MEPUO/a.
Heobxoaumas TemmneparypHasi 0OCTaHOBKA B MOMEIICHUH JIOJDKHA BBIJCPKUBATHCS MPU
HAJMYUU XOJIOJIHBIX UM HATPETHIX MOBEPXHOCTEN U HEPABHOMEPHOCTH TEMIIEPATYPHI U MO-
JBIKHOCTH BO3yXa B 00beme nomenieHusi. HanbonbIme pa3nuia TeMneparyp 1 moJIBHx-
HOCTh BO3/lyXa B MOMEILECHUH HAOIIOJAI0TCS B CaMblid XOJOJHBIA mepuon 3umbl. Ecnu
HapYy’KHBIC OTPAXKJEHUS U CUCTEMa OTOIUICHUSI oOecredar pacyeTHbIE MapaMeTpbl MUKPO-
KJIUMaTa B 3TOT MEPUOJI, TO HEOOXOIMMBIE TEIIJIOBBIE YCIOBUSI MPU NMPABUIHHOM PETYIHPO-
BaHUM OyIyT COOJIIOICHBI B TEUCHUE BCETO OTOMUTEIHHOTO TIEPHO/IA.

PacuetHbie TemiOBbIC YCIOBHUS B MOMEIICHUN HAa3HAYAIOTCS B 3aBUCHUMOCTH OT €T0
(GYHKIIMOHAIBHOTO Ha3HAYCHHS M CAHUTAPHO-TUTMEHUYECKUX TpeOoBanuid. 11t O0NbIINH-
CTBa JKWJIBIX U OOIIECTBEHHBIX 3aHUI ATH yCIOBUS MPUOIUZUTENHFHO OJMHAKOBHL. B mpo-
MBIIUICHHBIX MPOU3BOACTBAX MOXHO BBIIEIUTH HECKOJIBKO IPYIIN TOMEIIEHUM, YCIOBUS B
KOTOPBIX Ha3HAYAIOTCS TAKKE MPUOTUZUTEITHHO OTMHAKOBBIMH.

OpnHako KpoMe CaHUTapHO-TUTUCHUYECKUX M TEXHOJIOTHUECKUX TpeOOBaHMUM, orpe-
JSJSIFOIITNX BHYTPEHHHE TEIIJIOBBIC YCIIOBUS, KOTOPHIE JOJKHBI OBITh BBIJICP’KAHBI B TEUE-
HUE OTOMUTEIHHOTO IEPHO/IA, BAXKHBIM BO BCEX CIy4asiX SBJISIETCS BOIPOC O CTEMEHH oOec-
MEYEHHOCTH 3a/IaHHBIX BHYTPEHHUX YCIOBUM.

B takux 31aHusAX, KaKk OOJIBHUIILI, POAUIBHBIE JOMA, IETCKUE SICIH, a TAaKXKE B HEKO-
TOPBIX 11€XaX C KECTKUMHU TEXHOJOTHYECKUMHU PEeXKUMaMH TpeOyeTcsl BhICOKAs CTEIEHb
00€CTICYeHHOCTH 3aJJaHHBIX TEIJIOBBIX YCJIOBUN. DTH YCIOBUS JOJKHBI BBIJICPKUBATHCS B
HUX TIPH JIFOOBIX MOTOJIHBIX YCIIOBUSX, KAKME MOTYT OBbITh B palioHE CTpOUTENLCTBA. B 311a-
HUSX 00111eT0 Ha3HaUYeHUsI (KHUIIBIE IoMa, OOIIEKUTHS, 3aJIbl My3€€B, KHUTOXPAHUIJIHINA U T.
11.) BO3MOXHBI pa30Bbl€ KPATKOBPEMEHHbIE OTKJIOHEHHUS OT 33/IaHHBIX (PacdyeTHBIX) yCIJO-
BUl. B 3MaHMSIX BTOPOCTENEHHOTO HA3HAYCHHS, NMEPUOAUYECKH (YHKIUMOHUPYIOIIHNX, C
KpPaTKOBPEMEHHBIM MpeObIBAHUEM JTIOJICH (TOPTrOBbIE U BHICTABOYHBIC 3aJIbI, 3aJIbI OXKHUa-
HUS JJI MaCCaXXUPOB U JIp.) CTENEHb 00ECIIEUEHHOCTH PACUYETHBIX BHYTPEHHUX YCIJIOBUM
MO>KET OBITh enle 0osee Hu3Koi. Takum 06pazom, 1Jisd MOMEIEHUH Pa3InYHOr0 Ha3HAYEHUs
JOJKHBI OBITh 33JJaHbl HE TOJILKO PacyeTHbIe BHYTPEHHHE YCJIOBUS, HO U TIOKA3aTEIH CTe-
MIEHU UX 00ECTIEYEHHOCTH.
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YTOoOBI BEIOIHUTH HEOOXOIUMBIE TPEOOBAHMS 00CCTICYCHHOCTH 3aJaHHBIX BHY TPCH-
HUX YCJIOBUH, HEOOXOIUMO MPABUIIBLHO OMPECIUTh TEIUIO3aNUTHRIC KaYeCTBA OTPaXK/IC-
HUH, TETUIOBYIO MOIIIHOCTh CHCTEMBI OTOILICHUS HA OCHOBE pacyeTa, OTIPaBHBIM MOMEHTOM
B KOTOPOM OyIyT pacueTHbIC HApyHbIC YCIOBHS. BHIOOP pacueTHBIX MMapaMeTpOB HAPYK-
HOTO KJIUMAaTa CBs3aH C 0OCCIICYCHUEM 3a/IaHHBIX BHYTPCHHUX YCIOBUH. Takum 00pazom,
€CTh BO3MOXKHOCTh TpeOOBaHME 00ECIEYEHHOCTH 3a/IaHHbIX BHYTPEHHUX YCIOBUN YUYECTh
py BBIOOpE MapaMeTpoOB HAPYKHOTO KJIMMATa.

Haubomnee xonoaHbie TEPUOIBI KAXKI0H 3UMbl TPUHUMAIOT 33 «CIIy4ai» Mmpu BEIOOpE
pacUYeTHBIX HAPYKHBIX MapaMeTPOB, OTBEUAIOIINX OMPEEICHHON CTerneHn 00ecreuyeHHO-
CTH UX TOsIBNICHUS. B KauecTBe mokaszaTesnst 00€CIIeYeHHOCTH 3a/IaHHBIX BHYTPEHHUX YCJI0-
BUW MPUHUMAIOT MOKa3aTeb 00E€CTICUEHHOCTH PACUYCTHBIX MapaMEeTPOB HAPYIKHOTO KIIH-
Marta. O0eCIeueHHOCTh- YCIIOBHI OIICHUBAIOT KOA(PhHUIIEeHTOM 00ecriedeHHOCTH Kog.n, ITO-
Ka3bIBAIOIIMM (B JOJISIX CIWHUIIBI HITA TIPOIIEHTAX ) YUCIIO CIIy9aeB N, MPU KOTOPBIX HEJOITY-
CTUMO OTKJIOHEHHE OT PACUETHBIX YCI0BUM. 3HasA Kog.n, MOXKHO CKa3aTh, B CKOJIBKHUX CIIy4asx
(B TIPOIIEHTAX WJIM JOJSX) HEBO3MOKHO OTKIIOHEHUE OT PACUETHBIX ycaoBuil. [IpuHATEIE K
PACCMOTPEHHIO CITy4Yau CBS3aHBI C ONPEACICHHON MPOI0OJDKUTEILHOCTHIO BO BPEMEHH, TaK
KaK OHU XapaKTEPHU3YIOTCS MapaMeTpaMH CPOUYHBIX HAOIOACHHUH, OCPEIHCHHBIX 32 CYTKH
WM 32 TIEPHUO/T IPYTOH MPOIODKATEIBHOCTH. [109TOMY ¢ MX MTOMOIIIBIO MOKHO OIIPEACITUTD
kodhduireHT o6ecne4eHHOCTU Ko MO MPOJIOJDKUTETLHOCTH BO3MOXKHBIX OTKJIOHEHUMN
Az. ComnocTaBieHIEe HAPYKHBIX PACUETHBIX YCIOBUH, OMPEICICHHBIX TP HEKOTOPOM 3Ha-
yeHuH Kogn, C MapaMeTpaMu KiMMaTa B Hauboliee CypOBBIM MEpPHO/I TTO3BOJISIET BBISICHUTD
CTETNICHb U MPOAOKUTEIIBHOCTh HAMOOIBIIIETO PA30BOTO OTKIOHEHHS HAPYKHBIX YCIOBUH
OT PacCYETHBIX.

OOpabaTeiBasi pe3yiabTaThl METEOPOJIOTHUECKUX HAOIIOCHUN C YIETOM 3aJaHHOTO
kodhdunrerTa 00eCcrneueHHOCTH, MOKHO MOJTYYUTh BCE JaHHBIE O BO3MOKHBIX, BHI3bIBAC-
MBIX BHEITHUMH BO3JICUCTBUSAMHU OTKJIOHCHUSX YCIOBHUU B TOMEIICHHUH OT PACUETHBIX
(4UCI0 OTKJIIOHEHWH, WX OOIIYI0 TPOIOJDKUTEIHHOCTD, CTETICHh W IMPOJOKHTEIBHOCTh
Han0oJiee HEBBITOJIHOTO PA30BOT0 OTKIOHEHUS).

BrusiHEE Hapy»KHOTO KJIMMaTa Ha TeILUIOBOM PEXUM OTPaXKACHUIN U TOMEIICHUH KOM-
wiekcHoe. OHO ompeenseTCs] COBMECTHBIM JISHCTBHEM HECKOJBKHX METEOPOJOTHUECKHUX
mapaMeTpoB, KOTOPBIEC pa3AesIbHO HaO01at0Tcs MeTeoposioramu. [Ipu pacuere nepegaun
Teria Yepe3 Orpak/IeHUs JEHCTBUE ITUX TapaMeTPOB HEOOXOAMMO YUUTHIBATH COBMECTHO:
JUTSL 3UMBI OTIPEACIIAIONIMME TTapaMeTpaMu KJIMMaTta, HalmpuMmep, SBISIIOTCS TeMIeparypa
HApY>KHOTO Bo3ayxa l, 1 CKOpOCTh BeTpa V,.. B HEKOTOpBIX pacueTax JOMOJHUTEIHHO K HUM
CJIEIyeT YUYUTHIBATh OTHOCUTEIHHYIO BIQKHOCTD @y U DHTAIBIHNIO |, HAPYKHOTO BO3IyXa,
a TaKXXe COJIHEYHYIO paJMalliio, HAampaBlIeHWEe BEeTpa, ocaaku. HekoTopeie U3 3TUX mapa-
METPOB CBSI3aHBI MEX]Ty COO0H, U U3MEHEHUE OJTHOTO M3 HUX COMPOBOKIAETCS OMPEICIICH-
HBIM U3MEHEHHEM Apyroro. Hampumep, moxosaomanue st OONBITHHCTBA PAOHOB CTPAHBI
C KOHTUHEHTAIBHBIM KJIMMATOM CBSI3aHO C IIOHMYKEHUEM CKOPOCTH BETpA.

3amaua onpeaeNeHrs pacueTHBIX HAPY)KHBIX YCIOBHIA 3UMON B OCHOBHOM CBOJIUTCS
K OTIPE/ICIICHUIO PACUETHOTO COUETAHUS 3aBUCUMBIX COOBITHI — H3MEHEHHUIO 1, U V,. C yue-
TOM 33JIaHHOTO KOA(puIlneHTa 00eCrneueHHOCTH.



12

2.2 XapakTepucTHKA KJIUMATA X0JO0JHOI0 Nepuojaa roga

[Tpu BEIOOpE pacUETHBIX XapPaKTEPUCTHK KIMMAaTa XOJOJHOTO TIEPHOia T0/1a HYKHO
UCXOJUTH U3 CIACAYIOIMNUX TPEIMOCHUIOK.

[TapameTpsl Hapy>KHOTO KJIMMaTa JOKHBI OBITh OOIITUMU ISl pacdeTa BCEX COCTaB-
JISIOMIUX TETUIOBOTO pekuMa (TEIUIO3AIIUTHl OTPaXACHUH, TIOTeph TeIia U Jp.), TaK Kak
OHH OTPaKAIOT €IUHBIN MpoIecc oOMeHa TeTioM B 31anuu. [lapameTpsl cienyer onpene-
JSTh ¢ y4eToM KoddpuiimeHTa 00ecreueHHOCTH, X JOJDKHO OBITh JOCTATOYHO JIJISl pacyeTa
HECTAI[MOHAPHOM TeIUIonepeaaun yepe3 OTpaxJACHUs, XapaKTepHOU i PaCUETHBIX 3UM-
HUX YCJIOBHUM.

OCHOBHOI1 MMOKa3aTeNb XOJOAHOIO TIEPHOJIa ToJa — W3MEHEHUE TeMIIepaTypbl BO3-
nyxa ty. Jlyig psga KIMMaTudecKuX paiioHOB C YY€TOM Pa3IHYHbIX Kod(dduimeHToB odec-
NIEYCHHOCTU TIOCTPOCHBI PACYETHBIC KPUBBIE U3MEHEHUS TEMIIEPATYPhl HAPYKHOTO BO3TyXa
B TEPUOJ] PE3KOT0 MOXOJoMaHus. [ pa3nuuHbIX PailOHOB OHM UMEIH XapaKTEPHYIO U
O0nM3Ky10 1o ouepranuio Gopmy (pucyHOK 4.1): CpaBHUTENBHO MEJICHHOE PAaBHOMEPHOE
NOHIDKEHUE TeMIIepaTyphl A0 Hadaja Mepruo/ia pe3Koro moxojaoJaHus, 3aTeM Pe3Koe TOHHU-
KEHUE TEMIIEPATYPHI C MTOCIETYIONUM MTOBBIIIICHHEM.

Tw,'C
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Pucynok 4.1 XapaktepHas KpuBasi UBMEHEHHUSI TEMIIEPATypPbl HAPY>KHOTO BO3/1yXa 3UMOM
B IIEPUOJ PE3KOI0 MOXOJI0JaHUs

[Tpu MeqIeHHOM TOHIKEHUH TEMIIEPATyphl, KaK 3TO HAOMIOAACTCS HA HAYaIbLHOM
y4acTKe KPUBOH, pactpeielieHne TEMIIEPaTyphl B CEUSHUN OTPAKICHUS B KAXKIBIH MOMEHT
BPEMEHU MPAKTUYECKH COOTBETCTBYET CTallMOHapHOMY. [Ipr OBICTPOM MTOXOJIOJaHUH TTPO-
IIECC TETUIONEPEIaun Yepe3 OrpaKIeHNE CTAHOBUTCS HECTAIMOHAPHBIM, U JIJISl €T0 pacyera
HY’KHO UMETh TIOJIHYIO XapaKTePUCTUKY U3MEHEHUS TeMIlepaTypbl. B mepuos pe3koro mo-
XOJIOJIaHHSI PACUCTHBIC KPUBBIC JIJIS PA3IMYHBIX reorpadUuecKnX PaioHOB W MPHU Pa3HBIX
kodhduireHTax 00ecrneyeHHOCTH MOTYT OBITh OINPECIICHbI TPEeMsI ITapaMeTpaMu: TeMIIe-
paTypoil Hauasa nepuoja pe3Koro moxXoJoaaHus Ly, aMIUTUTY 10U Ay, MU3MEHEHHS TeMIiepa-
TYpBI B 3TOT NEPHOJ OT tho IO MUHUMAITBHOM TEMIIEPATYPBI funue: A = ta.o—tamna U TIPOITOIDKH-
TENTLHOCTBIO MIEPUO/IA PE3KOTO MOX0TI0AaHUS AZp i (BpeMs MOHUKESHHSI TEMIIEPATYPHI OT tyo 10
tawnn ). OTH MOKa3aTeNM 1711 MOCKBBI ipu pa3HbiX Ko IpUBEeHBI B Tabaumna 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,

Tabnuma 4.1. XapakTepuCTHKH KJIMMATA B X0JIOHbIH nepuoa rona B Mockse
NPH Pa3sHbIX KO3 uuneHTax 0decne4eHHOCTH

B ycnoBusix MockBbl AZ, ;1 Ay, IPaKTUYECKH HE 3aBUCAT OT ko3 duirienta odecrie-
YEHHOCTH M MOT'YT OBITh IPHUHSATHI TOCTOSHHBIMU: Azpn=3 cyT; A g =18° C.

J1Jist moTyyeHust pacueTHBIX CKOPOCTEH BeTpa ciaeayeT OpaTh HanuboJiee HEBBITOTHbIC
coueranus t, U V,, TaKk KakK 3Ta 3aBUCUMOCTh ONpe/esieT HauOOIbIIINE CKOPOCTH, KOTOPHIE
HaOJIFOIaIMCh MIPH Pa3IMYHBIX TeMIlepatypax. 3aBucumMocth V, = f(t,) a1 MockBbI Ha BbI-
cote H M OT 3eMJI UMEET BUI

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

B npenenax ropojaa, Kak MokKa3blBalOT U3MEPEHUS, CKOPOCTh BETPA HAUMHAS C 2 M OT
ITOBEPXHOCTH 3€MJIM BO3PACTAET C BBICOTOM IPAKTHYECKH 110 JINHEMHOMY 3aKOHY. B yacTHO-
CTH, B MOCKBE Ha KaXKJbIi1 METP BBICOTHI CKOPOCTh YBeIn4uuBaercs B cpeanem Ha 0,03 m/c.
Yucnenusie 3Ha4eHUs VH B MOCKBE Ha BBICOTE 2 M OT 3€MJIU, ONPEACICHHBIC JIsI CPEAHEN
TEMIIEPATYPhI IEPHO/Ia PE3KOTO MOXO0JIOAaHUS U Pa3HbIX KOA(DPUIIMEHTOB 00€CTIEYEHHOCTH,
npuBesieHbl B Ta0M. 4.1. DTU CKOPOCTU pacyEeTHEHIE.

B r. CII npuHATHI TpY 3HAYECHMS PACUETHON HAPYKHOW TEMIEPATYPHI ATl KaXKI0TO
reorpaduueckoro paifoHa: abCONMIOTHBIH MUHUMYM Uy mun, CPESTHSSI TEMIIEpATYpa Hanboee
XOJIOJHBIX CYTOK tw1 M cpemHssi Temiieparypa Haubosee XOJIOAHON MATHUAHEBKH tus. JIBe
MOCJICTHUE TeMIIEPATYyPhI OMPEIEICHBI IO BOCBMU CYPOBBIM 3UMaM TMOCIEAHUX MATHICCATH
net. Bei6op pacueTHOM TeMIiepaTyphl 3aBUCUT OT CTETICHU TEIIJIOBONH MAaCCUBHOCTH OTPaXK-
neHusd. B kauecTBe mokasaTens TEIIOBOM MaCCUBHOCTHU OTPaXAEHUs IPUHATA BennunHa D,
paccurTaHHas I MPaBIIbHBIX Kojebanuii ¢ meproom T =24 4. PacueTHble TeMIiepaTyphbl
HApY>KHOTO BO3/yXa MPUHUMAIOT B 3aBUCUMOCTH OT D B COOTBETCTBUM C JaHHBIMH TaO.
4.2.

Tab6numa 4.2 3HavueHus pacueTHOW TEMIIEPATypbl HApPY>KHOTO BO3/TyXa

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

Pacuetnyto ckopocth BeTpa 1o CII mpuHUMaroT paBHOM MaKCUMaJIbHOM CKOPOCTH M3
CPEIHHX CKOpPOCTEH BETpa MO pymMOam 3a sSHBaph, MOBTOPSIEMOCTh KOTOPBIX COCTAaBIISET
16% wu Gonee, c KOpPEKTUPOBKOM Ha BBICOTY 3JaHUSI.
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OTomieHre B TE€UEHUE BCETO XOJIOJHOTO MEPHO/Ia Toa JOJDKHO 00ecIeunBaTh pac-
YETHBIE TEIJIOBbIE yCioBUS. [IpOJOIKUTENHOCTh OTOMUTENIBHOTO MEPUOAa 3aBUCUT OT
reorpauyeckoro paiioHa, B KOTOpOM pacIoyiokKEHO 3aHUe, U OT COOTHOLIEHUI COCTaBIIsI-
IOLIUX €ro TeroBoro 6ananca. Hayaio u koHel| paboThl CUCTEM OTOIUJIEHUS CBSA3aHBI € MO-
ABJICHUEM JeuiTa (HeIocTaTka) TeIula B TEIIOBOM OailaHce nmoMenieHus. ['ojoBeie 3a-
TpaThl TEIJIa HA OTOTUICHUE 3aBUCAT OT MPOJOJIKUTEIIBHOCTH Hon U CPETHEN TEMITEPATYPbI
to.n (OIpeneNsIFOTCS TPaLyCOMHSIMU) OTOMUTEIBHOTO TIEPUOIA, T. €. TIEPUOJIa, KOT/1a HapyK-
Has TeMIIEpaTypa yCTOMYMBO CTAHOBUTCS HIKE TEMIIEpaTypbl Hayana U KOHLA OTOTUTENb-
HOTO Mepuoaa.

[IpoAOMKUTENLHOCTD NIEPUOA, B TEUCHUE KOTOPOIrO TEMIEpaTypa HApy>KHOTO BO3-
yXa IEepKUTCS TPUMEPHO MOCTOSTHHOM, pa3Has. Hanbonee ycToilunBa norojaa ¢ TeMiepa-
Typoit okono 0° C. JIHell ¢ HU3KUMHU TeMmIepaTrypamu, OJM3KUMH K pacyeTHOU, CpaBHH-
TEJIBHO MaJIo.

3HauYUTENIBbHOE BIMSIHUE HA TEIJIOBOM OanaHC MOMEUIEHUs, a CIEeI0BAaTENbHO Ha pe-
UM PabOTHI CUCTEM OTOILICHUSI, 0COOEHHO B BECEHHUI MEPHO/I, OKa3bIBAET COJIHEUHAS pa-
nuanusi. [Ipu BEIOOpE cXeM U pexxruMa peryJupoBaHus OTOIJICHUS €€ BIUSHUE HE0OX0IUMO
YYUTBIBaTh. ITO OCOOCHHO CYIIECTBEHHO /IS 3/IaHUH, PACIOJIOKEHHBIX B CPEJTHUX U H0XK-
HBIX pallOHaxX CTPaHbl, a TAKXKE JJISI CUCTEM OTOILIEHUS ¢ TodacaHbIM PEryJIUPOBAHUEM.
Hapy>xHbIit BO3/1yX B pe3ysibTare HHQUIbTpAIIUU Yepe3 MPOEMbl M HEIJIOTHOCTH OTpaxje-
HUU T0MaiaeT B 3/1aHKE, TO3TOMY U3MEHEHHE €r0 SHTAJIBIIUU U BIAKHOCTH TakKe He00Xo-
JUMO IPUHUMATh BO BHUMaHHUE TPU MPOSKTUPOBAHUU CUCTEM 00ECIIeYeHUs 3aJaHHOTO TeTl-
JIOBOTO peXuMa 37aHus. B To jke BpeMs Uit MHOTHX 3[IaHWUH, OCOOCHHO JKHIIIBIX U OOIIIe-
CTBEHHBIX, COCTABJISIFOIINE TEIUIOBOTO OajlaHCa OKa3bIBAIOTCS OJM3KHUMU, TIOITOMY B HOP-
Max Hayajo M KOHEI] OTOMUTEIbHOIro Mepuoja /sl BCeX 3[JaHUM MPUHATHI OJIMHAKOBBIMH,
COOTBETCTBYIOMIUMU ti.on = 8°C. 3HaueHUs to.n U Mo.n U pa3HBIX FeOrpa(uuecKux MyHKTOB
NPUBEJICHBI B TaOJIMIIAX XapaKTEPUCTUK HapykHoro kimmara riaBbl CII «CtpourtenbHas
KJIUMATOJIOTHSI .

2.3 3amuTHbIE CBOIICTBA HAPYKHBIX OTPaKAeHU

OrpaxaeHust 31aHus JOJDKHBI 00JialaTh TPeOyeMbIMU TEIIO3AIUTHBIMU CBOM-
CTBaMH U OBITH B ONPEJICTICHHON Mepe BO3AyXO0- U BIAronpoOHUIIAEMbIMHU.

Ternnmo3anuTHbIE CBOWCTBA HAPYXKHBIX OTPAXKACHUN OMPEAEISAIOT JBYMS MOKa3aTe-
JISIMU: COTIPOTUBIICHUEM Terionepeaade Ro v TemioycToNYMBOCTHI0, KOTOPYIO OIICHUBAIOT
0 TETJIOBOM MacCUBHOCTH orpaxkienus D. Benuunna R onpenenser conpoTuBIeHUE OTpaXkK-
JICHHS Mepeaye Terla B CTAlMOHAPHBIX YCIOBUSX, & TEINIOYCTOMYMBOCTh XAPAKTEPU3YET
COIIPOTUBIIEMOCTh OTPAXJACHUS MEPENaye U3MEHSIOMMNXCS BO BPEMEHU NEPUOIUYECKUX
TEIJIOBBIX BO31CHCTBUM.

B 3uMHHX yCIIOBHSX TEIUIO3ALIUTHBIE CBOMCTBA OTPAXKACHUN IPUHATO XAPAKTEPU30-
BaTh B OCHOBHOM BeJIMYMHOM Ro, a B IETHUX — UX TEIJIOYCTOMYUBOCTHIO. ITO OOBSICHACTCS
TE€M, YTO JUISl 3UMbl XapAKTEPHbl YCTOWYMBBIE TEMIIEPATYPbl BHE 3/1aHUS U MOCTOSHHBIE
BHYTPEHHUE TEeMIIEpaTypbl, KOTOPbIE OOECIeunBaeT cucTeMa oToruieHus. Jlerom xapak-
TEPHBI TEPUOJIMUYECKUE CYTOUHBICE W3MEHEHHUSI TEMIIEPATYpPbl WM COJHEYHOM pajualiui,
BHYTPH 3JIJaHUS TEMIIEPATypa 4acCTO HE PEryIUPYETCH.
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Haubonee BaxHO ompeaeneHNe pacueTHOro COMPOTHBICHUS Temtonepeaade Ro oc-
HOBHOM 4acTH (IJ1a1) KOHCTPYKIUHU OIPaXKIAEHHs], ¢ KOTOPOTr0 OOBIYHO U HAUMHAIOT TEILIO-
TEXHUYECKUN pacueT orpaxiaeHus. HeoOxoaumbIM siBiisieTcsi yciaoBue, 4ToObl Ro ObLIO
pPaBHO WM OOJIbIIE MUHUMAJIBHO JOMYCTUMOIO MO CAHUTAPHO-TUTMEHUYECKUM COOOpaxe-
HUSIM (W11 TpeOyeMOoro) COnpoTUBIIEHUs Terionepenade Ro.p:

RO > RO.Tp (42)

OT0 ycnoBue HEOOXOAUMOE, HO HE JOCTATOYHOE, TaK Kak Ipu onpezneneHuu Ro cie-
IYET YUYUTBIBATH TEXHUKO-DKOHOMHUYECKHE ITOKA3aTeNN. ECIIM SKOHOMUYECKHA ONTUMAJIBHOE

COIMPOTHUBJICHUC TCILIOIICPCAAUC
RO.OHT > RO.Tp (43)

TO PACYCTHOC COIMMPOTUBJICHUC CICAYCT OIIPCACIIATDH 110 YCIOBHIO
RO ~ RO.OHT (44)

B stoMm citydae conportuBienue Ro 0osblile MUHUMAIBHO TOMYCTUMOTO Roqp U 11€71E-
co00pa3HO B SKOHOMUYECKOM OTHOILIEHUHU.

[Tocne onpenenenus Ro raaan orpaxaeHus HE0OX0AUMO TPOBEPUTH TEIIO3AIUTHBIE
CBOMCTBA AJIEMEHTOB KOHCTPYKIIMH (CTHIKOB, YTJIOB, TEIUIONPOBOAHBIX BKItoueHuH). Heoo-
XOJIMMBIM M TOCTaTOYHBIM YCJIOBHUEM 3TOT'0 PACUETa SIBISETCS OTCYTCTBHUE BBINAICHUS KOH-
JIEHCaTa Ha TOBEPXHOCTH KOHCTPYKUMM. JlJIs pacuera TeIUIONOTEPD U TEIJIOBBIX YCIOBUM B
NOMEILEHUH YacTO HYKHO KpoMe Ro paccuuTarh M NPUBEIEHHOE CONPOTUBIIEHUE TEILIONE-
penade orpaxjacHusi Ronp. s 31aHMi, pacronoXeHHBIX B IOXKHBIX paloHaX, JOTOJHHU-
TEJIbHO MTPOBEPSIOT TEMIOYCTOMYNBOCTh OTPAXIEHUN B PACUETHBIX JIETHUX ycaoBuax. He-
JNOCTAaTOYHYIO TEIUIOYCTOMYMBOCTh OrPaXXACHUS ISl 3UMHETO MEpUOJa IoJla KOMIIEHCH-
PYIOT YBEJIMYEHUEM €TI0 CONPOTUBIICHHUS TEIIonepeaye npu pacuere Ro.rp.

Termo3anuTHbIE CBOMCTBA 3aII0JTHEHNS] OKOHHBIX U IBEPHBIX ITPOEMOB PETJIAMEHTH-
PYIOT TOJIBKO COMPOTHUBIICHUEM TEILIONEpeIaye ITUX KOHCTPYKIIUN, KOTOPOE TOJKHO OBIThH
He HIXKe TpedyeMoro, yctanoBiieHHoro B CI1.

JlonycTUMy10 BO3yXOIPOHUIIAEMOCTb OKOH, IBEPEH, CTBIKOB KOHCTPYKLMHU, CTEH U
NEPEKPBITUH 3TaHUSI ONIPEAEISAIOT HOPMUPYEMBIMU 3HAYEHUSIMHU COIIPOTHUBIIEHUS BO31Y-XO0-
OPOHULAHUIO Rirp, pacxona Bo3ayxa, AOMOJIHUTEIBHBIX 3aTPAT TEIUIA, IOHUKEHUS TEMIIE-
paTypbl KOHCTPYKLMH NPU UHOUIBTpALUH.

BnarozamurHble CBOWCTBA OrpaKJI€HHs BKJIOYAIOT B C€0sl TakKe CBOMCTBA KOH-
CTPYKILIMH 3alMIIaTh MaTepUaibl OT MepeyBIaKHEHUS aTMOC(HEpPHOI BiIaroi U BOASIHbIMU
napamu B pe3yJibTare ux 1udQy3uu u3 nomenieHus.

[Ipouecchl nepenauun temia, GUIbTpAMKA BO3yXa U MEPEHOCa BJard B3aHUMOCBS-
3aHbl, IO3TOMY OIPEAEIEHUE TEIUIO-, BO3AYXO0- M BJIAr03alllUTHBIX CBOWCTB B OTPaXJACHUN
SBJISIETCS] OOIIMM PacyeTOM 3alIUTHBIX CBOMCTB HAPYKHBIX OTPAXKACHUI 37aHUSI.
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Ilpakmuueckoe 3anamue Ne3

3.1 Tlogaua Ternia B IOMEIIEHUE U JOKATU3aUs JEHCTBUS HICTOYHUKOB X0JI0/1a

3.2 JleTHHe XapaKTepUCTUKU KIMMaTa

3.3 IlocTynnenue Teria 4yepe3 Hapy K HbIe OTPAKICHHS U TETUIOBOM PEXXHUM MTOMeTIle-
HUSI

3.1 Houaqa TeIlJIAa B IIOMCIIICHUE U JIOKAJIU3aUA HeﬁCTBHﬂ HCTOYHHUKOB X0JI10J1a

KoMdopTHOCTH TEMI0BOM 00CTAHOBKM B IOMEILIEHUU 3aBUCUT HE TOJIBKO OT KOJINYe-
CTBa MOCTYIAIOLIEro TeIia, HO U OT crocofda U MecTa YCTaHOBKU HarpeBaTeNIbHOTO MpH-
O0opa B MOMEUIEHUH U €ro KOHCTpyKuuu. HarpeBarenbHble TprOOpbI, KOMIIEHCUPYS TEIl-
JIONOTEPH, OJTHOBPEMEHHO BBIMOIHSIIOT POJIb JIOKAJIU3aTOPOB HCTOYHUKOB X0J10/1a B IIOMe-
meHuu. Harperast moBepxHOCTh Ipubopa U CTPys TEIIOBOTO BO3AyXa HaJl HUM Iperynpe-
KIAI0T paJUallMOHHOE NIEPEOXIIAXKICHNUE U MIOMaJaHUe XOJIOAHBIX TOKOB BO3yXa B 00CTy-
KUBAEMYIO 30HY IIOMEILECHHUS.

VYcnoBus, Ipu KOTOPBIX BCE HAPYKHBIE OTPAKIECHUS PABHOMEPHO 000TPEBAIUCH OBl
Y TIOBEPXHOCTH MOMEIEHUI HE OXJIAXKAAIUCH, TPYAHOOCYIIECTBUMBL. XOPOILIUE TEIIOBHIE
YCJIOBHS B IOMEILIEHUH CO3JAI0TCA, KOT1a IPUOOPHI OTOIUICHHMSI PIICIIOIO0KEHBI I10]] OKHAMHU
U BIOJb Hapy>XKHOH cTeHbl. O0cIyKuBaeMasi 30Ha IOMELIEHHs], 0OCOOEHHO Y I10J1a, KOTOpast
NOJIBEpKEHA MEPEOXJIAKICHUIO HUCMAJAIOMMMU TOTOKAMH XOJIOAHOTO BO3/lyXa, B 3TOM
Cilyyae 3al[uIIaeTcs B TEIIOBOM OTHOUIEHUHU Hanbosee 3p(HeKTUBHO.

Jokanuzayus Hucnaoarouwux Xo100HbIX HOMOKOB 6030yXa

OkoJi0 HarpeBaTeJbHOr0 MpulOopa TEIJIbIA MOTOK BO3/AyXa IMOJHUMAETCS BBEPX
HaBCTPEUY XOJOAHOMY HUCMAAAIOIIEMYy MOTOKY BJIOJb OKHA WJIM XOJIOJHOW MOBEPXHOCTH
cTeHbl. Ha HEKOTOPOI BEICOTE HAJT MPUOOPOM CTPYH BO3/TyXa CMEIIUBAIOTCS U MPO0JDKAIOT
JIBUKEHHUE OT MOBEPXHOCTU B IOMEILICHUE.

Jlns pacdera JIOKanv3alUM HHUCHAJAIOLIMX OTOKOB BO3JyXa HYKHO OINPEICIUTH
HavaJIbHbIE TTApAMETPhI CTPYH, BO3HUKAIOIICH Ha/l OTOMMUTEIbHBIM TPUOOPOM.

3awguma nomeuieHua om PaouauUOHHO20 NEPEOXIAAIHCOCHUS

KoMdopTHOCTH TEmIoBoi 00CTAaHOBKU B MOMENIEHUU B OOJBIION Mepe 3aBUCHUT OT
TEMIIEPATypPbl HOBEPXHOCTEN U HAPYKHBIX OTPAXKICHUM.

JlormycTuMyto Temneparypy OKHa MOKHO OIpPEAENIUTh, UCIIONb3Yys TpeOOBaHKUE BTO-
poro ycioBus KOMGOPTHOCTH, KOTOPOE OMpPEEseT TEIIO0TAauy M3JIydeHHeM (" ¢ To-
BEPXHOCTHU Te€Jla YEJIOBEKA, HAXOIAIIErocs B 00JIACTH XOJIOJHOM MOBEPXHOCTH, YTO JIA€T
BO3MOXHOCTb CBSI3aTh F€OMETPUUYECKHE PAa3MEPBI U TEMIIEPATypPy NOBEPXHOCTH OKHA. 3Has
MUHUMAJIBHO JOIYCTUMYIO TEMIIEpaTypy MOBEPXHOCTH OCTEKJICHHS, MOKHO IPABUIBHO
BbIOpaTh HEOOXOAMMOE CONPOTUBIIEHUE OKOHHOT'O MPOEMa.

VYpaBHeHue OanaHca JIy4UCTOrO TEMI00OOMEHa (y" Ha MOBEPXHOCTH YEJIOBEKa, CTOS-
IIET0 OKOJIO OKHA, U HarpeBaTeIbHOro Mpubopa mnoj HUM (pUCyHOK 4.2) MOXET OBITh CO-
CTaBJICHO IO aHAJIOTuu ¢ ypaBHeHueM (1.23).
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Pucynox 4.2. JIyuucTslil TeIIo0OMeH 3J1IeMEHTapHOH IJIOIaId Ha TOBEPXHOCTH I'OJIOBBI YEJIOBEKA,
CTOSILIETO Y OKHA, 1101 KOTOPHIM PacIOJIOKEH HarpeBaTelIbHbIN Mpuoop

Hckomas TCMIICpaTypa MOBEPXHOCTHU OKHA B PC3YJIbTATC OKA3bIBACTCA paBHOﬁ

Tu 1
“— 17 | —;

14— —
vox 4,52 Pa,0x

(4.5)

311€Ch Tox 3aBUCUT OT KO3(PPUIIMeHTa 00TyUYEHHOCTH OT YEJIOBEKA B CTOPOHY OKHA .ok
Y BEIIMYUHBI Oy

JlomycTuMas BelnM4YuHa (4" IPU PAaCCTOSHUU OT YeJIOBEKa /10 OKHa 1 M (Ha rpaHuIle
00CITY’)KUBAEMON 30HBI MOMEIICHHUS) MOXKET OBbITH NPUHATA paBHOM 93 Br/m? [80 kkan/
/(M?.49)],a Tox —110 (4.5):

TOH}'TE?CH= 14 — 4,4/, (4.6)

OT0 ypaBHEHHUE, ONpeIesIoliee JOMyCTUMYIO TeEMIIepaTypy BHYTPEHHEH TOBEPXHO-
CTH OKHa, SIBJISIETCSI OJJHUM U3 COCTaBJISIONINX BTOPOTO YCI0BUA KoMpopTHOCTU. Bo MHO-
THX CIlydasxX MOXET OKa3aThCs I1eJIeCO00pa3HBbIM Pa3BUTh MOBEPXHOCTh WJIM YBEIHUUTH
TEeMIIepaTypy NOJOKOHHOTO MpuOopa Mpu ci1aboi TErmao3anuTe Wik OOJbIION MIIOUIaaAH
MOBEPXHOCTH OKHA. YpaBHEHUE IS To™" C YUETOM HArpeBaTEbHOTO MPUOOpa Mo CXeme
pUCYHOK 4.2 uMeeT BUA

4,4
— (1, 2Tty — 22,6) IR

Pa.ox Pa ok (4.7)
[IpuBeeHHBIMU BHIIIEC JAHHBIMA MOKHO TOJIB30BATHCS NIJISI pacdyeTa HarpeBaTellb-
HOTO MTPUOOpa KaK U3 yCIIOBUS JIOKAIA3AITUN HUCIIAAIONINX XOJOHBIX TTOTOKOB BO3yXa,
TaK W U3 yCJIOBHSI YMEHBIIECHUS U3ITyYCHHS HAa XOJIOJAHYIO MMOBEPXHOCTh. B COBpEeMEHHBIX
3IaHUSX APXUTEKTOPHI YaCTO CTPEMSTCS OOJIETYUTh KOHCTPYKIIUIO OKHA M MaKCHMaJbHO
Pa3BUTH €T0 TUIONIA/Ih, YTO MPOTUBOPEUUT TPEOOBAHUSAM COKPAIICHHUS TETUIOTIOTEPh U MOJI-
nepxaHusi KOM(DOPTHOCTH TEIIOBOM OOCTAHOBKH B 00CITy)KMBaeMOU 30He nmomerienus. O1-
HAKO B HEKOTOPBIX CIydasx TaKHe TEHACHIINU apXUTEKTOPOB dCTETHUECKH OTPABIaHbI, 11O~
ATOMY 3aj]a4a WHKEHEPOB MO OTOIICHUIO U BEHTWISIIMA COCTOUT B 00ECIICUCHHUH U 3 ITUX
CiIy4asix He00X0IMMO# KOM(MOPTHOCTH TEIIIOBOK 0OCTAHOBKH B TMTOMEIICHHH.
YactHble BONMPOCH! MPOEKTUPOBAHUS TEIUIOBOTO PEXXKUMA 3IaHUS MPUMEHHUTEIEHO K
3UMHHUM YCIIOBUSIM MOAPOOHO paccMOTpeHbl B CIipaBOYHUKE MTPOCKTUPOBIIUKA.

Toy — 14 —
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3.2 JleTHHe XapaKTEePUCTHKH KJIAMMATA

Temneiii mepuos roga 6osee OIArONPUATHBIN 0 KOM(POPTHOCTH TETIOBBIX YCIOBHMA
JUTSI YeIOBEKa, 4eM X0JoAHbIA. OHAKO 34aHus], 0OCOOCHHO PACIOI0KEHHbIE B I0KHBIX paii-
OHaX, B JKapKHE JIETHUE MECSLBI II0JIBEPralOTCs 3HAUUTEIbHOMY IeperpeBy. B pesynbrare
CO3al0TCs PE3KO TUCKOM(POPTHBIE TETJIOBBIE YCIOBUS B 3aKPBITHIX TOMEIICHUSIX U B CBSI3U
¢ 3TUM OoJIbllIasi IEPEHANPSHKEHHOCTh CUCTEMBI TEPMOPETYJISILIMN OpraHu3Ma 4eyioBeka. B
ATOT MEPHUOJ TOJla OTPAXKICHHSI C BHEIIIHEH CTOPOHBI MHTEHCUBHO OOJIYYarOTCsl COJIHLEM U
OMBIBAIOTCS HArPETHIM Hapy>KHBIM BO3/[yXOM, OHU JOJKHBI 3aIIUTUTh TOMELIEHHSI OT 00JIb-
IIMX NOCTYIJIEHUH TeIIa ¥ CUJIBHOTO IIEPErPEBa B JHEBHBIE Yachl. B eTHMII Tepuo onpe-
JENAIOIIYIO POJIb B PEXKUME 3JaHUN UTPAIOT TEILIONOCTYIUIEHUS OT COJTHEYHOU pajuanuu.
CyTouHas ee NEPUOJUIHOCTD SBJIAECTCS MIPUIMHON TUITMYHOTO JUIS JIETHErO PEXXUMa HECTA-
[IMOHApPHOI0 XapaKTepa BCeX MPOIECCOB TEIIO0OMEHa.

B T0 k€ BpeMsI TEIUTOBOM PEKUM IMOMEIIEHUH TOJKEH OTBEYATh ONIPEACIICHHBIM Tpe-
OOBaHMM, JJIs1 yIOBJIETBOPEHUS KOTOPBIX UCIIONB3YIOT CPEACTBA TEIIO- U COHIIE3AIIUTHI
3IaHUM B BUJIE TEIUIOYCTOMYUBBIX, OPOIIAEMBIX BOJON U BEHTUIUPYEMBIX OTPaXICHUN, 3a-
TEHSIOLIUX YCTPOMCTB COJTHLE3AUIUTHBIX CTEKOI U Ap. [loMemeHns 0Xnax 1at0T HapyKHbIM
BO3/IyXOM, UCIIOJIb3YsI HOUHOE NMPOBETPUBAHUE U OOIICOOMEHHYIO CUCTEMY BEHTUIIsIIUU. B
Jy4IlEM CIy4Yae TEIJIOBOM PEKHUM B IOMEIICHUAX PETYJIUPYIOT C HOMOIIBK CUCTEM KOH]IH-
UOHUPOBAHUS BO31yXa, MAHEJIBHO-IYYUCTOM OXJaXAEeHHs U T. 1. ClenyeT CTpEMUTHCS
MaKCHUMAaJIbHO UCIIOJIB30BaTh /JIsi OOPBHOBI C IEPErPEBOM 3/1aHUS PallMOHAIbHbIE KOHCTPYK-
TUBHO-TUIAHUPOBOYHBIC PEIICHHS U OPraHU30BAHHOE NPOBETPUBAHUE, YTO MAJIO OTpaxka-
eTcst Ha o011eit croumocTu 3aanus. [I[puMeneHne cucteM KOHIULIMOHUPOBAHUS BO3TyXa Lie-
necoo0pa3Ho B 3aHUAX MOBBIIIEHHONH KOM(pOPTHOCTH, HO B JIIOOOM Cilydae OHO JOJKHO
ObITH 000CHOBAHO PAacUY€TOM TEIJIOBOTO PEKMMA TTOMEIICHHIA.

IIpu npoexTHpoOBaHNH 3JaHUI U YCTPOMCTB PETYJIUPOBAHUSI MUKPOKIMMATa Ipe/IBa-
PUTENBHO BBISIBIISIIOT BO3MOKHBIN TEMJIOBOW PEXUM IMPHU Pa3IMYHbIX MEpax ero odecreye-
HUSl U BBIOMPAIOT SKOHOMUYECKU LEJIECO00Pa3HbI BapUaHT pelieHus, 00ecneynBaomuni
3a/1aHHBIE YCIIOBHS.

[TocnenoBaTeabHOCTD PEMIEHUS TOCTABIICHHOM 3a7jay» TaKOBa. Y CTAHABIIMBAIOT pac-
YeTHBIE (JI0MYCTUMbIE HJIA ONITUMAJIbHbBIE) BHYTPEHHHUE TEIIJIOBBIE YCIOBUS U KO PUITMEHT
ux obecneueHHOCTH. C y4eToM MOCIeTHEr0 BEIOUPAIOT paCUETHBIE XapaKTEPUCTUKU HAPY K-
HOI'O BO31yXa. PacCUMTBHIBAIOT €CTECTBEHHBIN TEIJIOBOM PEXUM IMOMELIEHUN NPU pa3iny-
HBIX KOHCTPYKTUBHO-IUIAHUPOBOYHBIX MEPAX TEIUIOBOM 3aIlUTHI U MPOBETPUBAHUS. Y CTa-
HAaBJIMBAIOT YJOBJIETBOPUTEIBHOCTD ITOJIYYEHHOTO pe3yJibTara Il MOAACPKAHUS pacyeT-
HBIX BHYTPEHHHX YCJIOBHUNA WM HEOOXOIUMOCTh B yCTPOMCTBE CUCTEMBI KOHIULIMOHUPOBA-
HUs Bo3ayxa. OmpenensroT pacyeTHBIM PEXUM CHCTEM KOHAMIIMOHHPOBAHUS, KOTOPBIN
00€ecreyuT ONTUMAJIbHBIE YCIIOBUS B IOMELIEHUU.

JKapkuit nepuon rojia onpenesnsercs Npexae BCEro NHTEHCUBHOCTBIO COJIHEYHOM pa-
IUAlAK U TEMIIEPATypPOi HapYyKHOTro Bo3ayxa. [Ipu pacyere cucteM KOHIWLIIMOHUPOBAHUS
HE00XO0IMMO, KPOME TOI'0, UMETh IMOJIHYI0 XapaKTEPUCTUKY TEIUIOBIAXHOCTHOIO COCTOSI-
HUSL HAPYKHOTO BO31YyXa.

JleTHue Hapy KHbIE YCIOBUS JOJDKHBI ObITh ONPEENIEHBI IPU HanOO0JIee HEBBITOHOM
COUYETaHUM XapaKTEPUCTUK KJIMMaTa, BEBIOPAaHHBIX C pa3IMYHON 00€CTIEYeHHOCThIO AJIs pac-
YEeTHOI'0 HanboJiee kKapKoro nepruosia. 3a pacueTHbIN JIETHUN NepUo] IPUHUMAIOT Haubo-
Jiee )KapKue JIETHUE CYTKHU.
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B cootBercTBuM ¢ rimaout CII «OTorenne, BEHTUISALUSA U KOHAUIUOHUPOBAHUE BO3-
JyXay», pacuyeTHbIC BHYTPEHHHUE YCJIOBHS B IMOMEIICHUN JOJKHBI 00ECIIEYNBATHCS CHCTE-
MaMHU BEHTWISIIMHU YU KOHJUIIMOHUPOBAHUA BO3JYyXa B MPEAEIax PaCUECTHBIX NMapaMeTPOB
Kareropuil kiiumara 4 u b.

3.3 IlocTyniieHne TenJia yepe3 HAPYKHbIE OTPaKAeHUS U TENJIOBOW peknuM
NOMeIIeHUs

Ilepenauy Teria yepe3 CTEHbI U OKPBITHS (MaCCUBHbBIE, HEMPO3PAYHbIE OTPAKIACHUS
0003HaYAIOTCSI UHAEKCOM 1) pacCUMTHIBAIOT KaK FaApMOHUYECKH U3MEHSIOIINICS TEII0BON
OpOLIECC, XapaKTepHU3yeMblid TpeMsl MapaMeTpamMu: CPeIHECYTOUYHBIMU 3HAYCHUSIMU (MH-
nekc 0), HampuMep TEMI0BOro MOTOKA, AMIUIMUTYAOU KOJeOaHUsI U BPEMEHEM HACTYIUICHHUS
MAaKCUMyMa.

OcHOBHas 4acCTh BCEX TEIJIONOCTYIJICHUHM 3aBUCUT OT KOJIMYECTBA MPSAMOU S U pac-
cesitHHOM D conHeuHol paauaim, NocTynarliei Ha TOBEPXHOCTH Pa3IMuYHON OpUEHTALIUH.
OO61ue TerIonoCTyIICHHS (TEMIONOTepU) B IOMEIIEHUE B TEILIBIN MEpUOJ ToJa CKIIa Ibl-
BAIOTCS U3 TIOCTYIUICHUS Teria yepe3 orpakaeHust Qorp, TEIIIA, 0OBIYHO ACCUMUIUPYEMOTO
C BO3/J[yXOM CHUCTEM BEHTWISIMU U KOHIAUIIMOHUPOBAHUS BO3MYXa Qpenr, U3 TEXHOJIOTHYE-
CKUX U OBITOBBIX TEIUIOBBIACIECHUN Qrexn.

Cpennue 3a CyTKH XapaKTEpUCTUKH TEIUIOBOI'O PEXUMA ITOMEIIEHUS ONPEIEISI0TCS
YCJIOBHUSIMH CTAallMOHApHOU Temionepenayu. CpeHuid 3a CyTKU TEIJI0BOM OallaHC MmoMeliie-
HUSI MOKET OBbITh MPEJCTABIICH B BUJIE AIreOpanvecKor CyMMBbI CPETHUX 3a CYTKU (MHAEKC
0) cocTaBISIOMINX:

Temmeparypa Bo3yxa IOMEIIECHHS], B TOM YUCJE U CPEHSAS 3a CYTKH, OTINYAETCA OT
CpelHel TeMIepaTypbl MOBEPXHOCTEN HA TOT Mepenaj, KOTOpbld 00ecneunBaeT nepeaady
CYMMAapHOTO KOJIMYECTBa KOHBEKTUBHOTO Teria Qo OT MOBEPXHOCTEH K BO3IyXYy U OT BO3-
yXa K TOBEPXHOCTSIM.

EcTecTBEHHBIN TEMIOBON peKUM, KOTOPBIA YCTAHOBUTCS B IOMEILIEHUH [IPU pacyeT-
HBIX ITapaMeTpax Hapy>KHOTO BO3/yXa C YUETOM MPOBETPUBAHUS U KOHCTPYKTUBHO-TUIAHU-
POBOYHBIX MEp 3alllUThl MOMEIIEHUSI OT Neperpena. M3BeCcTHBI TEMI03alMTHEIE Ka4eCTBa
OTpakJICHUI, OPUEHTAITUS 3/1aHMsI, COTHIIE3AIUTHBIE YCTPONUCTBA, OBITOBBIEC U TEXHOJIOTH-
YECKHUE TEIUIOBBIIETICHUS, TPOU3BOAUTEIBHOCTD U PEKUM pabOThl 00IIIEOOMEHHON BEHTHU-
asiuuu. Crieyer OnpeAesuTh €CTECTBEHHBIN TEIIOBOM PEXXUM IOMEIIEHHS TP 3aJaHHBIX
YCIOBUSIX, B TOM YHWCJI€ BEHTWISIMU, WIN BBIACHUTH HEOOXOAMMBIN BO31yXOOOMEH s
NOJJIEP>KAHMS PACYETHBIX JOIYCTUMBIX YCIOBHM MUKPOKJIMMATA.

Takum 00pa3zom, U3BMEHEHHS] BO BPEMEHH BCEX TEIUIOBBIX BO3JIEHCTBHI Ha MOMEIIIe-
HUE MOTYT OBITh IPE/ICTABIICHBI B BU/I€ TPABUIbHBIX TAPMOHUK WM MPEPHIBUCTHIX MOCTYT-
neHui. [lepeMeHHBI €CTECTBEHHBIN TEIUIOBOM PEKUM MOMEIICHUS JOCTATOYHO XapaKTe-
pU30BaTh CPEAHUM 3HAYEHUEM U N3MEHEHUEM TEMIIEPATYPhI HOMEIICHUS.

Ecnu KOHCTPYKTHMBHO-TJIAHUPOBOYHOE PEIICHHE W BEHTHJIMPOBAHUE HE OOecIeyu-
BAaIOT YCJIOBHSI B IOMEIIEHUH, OTBEYAIOIIME 33/JaHHBIM TPEOOBaHUSM, TO HEOOXOAUMO TIPH-
MEHUTh CUCTEMY KOHIMLMOHUPOBAaHUS BO3Ayxa. PaccMOTpeHHBIN METOJ aHalu3a ecre-
CTBEHHOI'O TEIIJIOBOI'O PEKMMa IOMEUIEHHSI B CBSI3U C STUM MOKHO Ha3BaTh cnocobom onpe-
OejleHUsl YCI08UlL, NPU KOMOPHIX He0OX00UM nepexoo om 00ueoOMeHHOU GeHMUIAYUU K CU-
cmeme pezyiupyemo20 KOHOUYUOHUPOBAHUS MUKPOKIUMAMA.
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Ilpakmuueckoe 3anamue Ned

4.1 CucremMa OTOILICHHUS

4.2 Knaccudukaius cucTeM OTOTICHUS
4.3 Ten10HOCUTENN B CUCTEMAX OTOILICHUS
4.4 OcHOBHEBIE BUIBI CUCTEM OTOILICHUS

4.1 CucremMa OTOILICHUS

B 3aBucumocTu OT npeobaaaaroniero crnocoda Teronepeaadyd OTOIIeHUe noMele-
HUN MOKET ObITh KOHBEKTUBHBIM WJIH JTyYUCTHIM.

K KonmBeKTNBIOMY OTHOCAT OTOIUIEHUE, IPU KOTOPOM TEMIIEpPaTypa BHYTPEHHETO
BO3/yXa te moanepxuBaeTcs Ha 0oJjiee BBICOKOM YPOBHE, YEM paaualliOHHAs TeMIepaTypa
nomemnienus tR (tz>tr), HoHMMAas O paJMAIIMOHHON yCPEIHEHHYIO TEMIIEpaTypy IMOBEpX-
HOCTEH, OOpaIlleHHBIX B MTOMEILEHUE, BBIYMCIEHHYI0 OTHOCUTENIBHO YE€JI0BEKa, HaXoasIie-
rocs B CEpEeMHE 3TOr0 MOMELIEHU. DTO IHUPOKO PACIPOCTPAHEHHBIN CIOCOO OTOIUIEHMUS.

JIy4ncrbIM Ha3bIBAIOT OTOIUIEHUE, IPA KOTOPOM paJuallMOHHAs TEMIIEpaTypa IoMe-
IICHMSI IPEBBIIIAET TeMIEpaTypy Bo3ayxa (tr>ts). Jlyuncroe oToruieHne mpu HECKOIBKO I10-
HIDKEHHOM TeMmmeparype Bo3ayxa (II0 CpaBHEHHIO ¢ KOHBEKTHBHBIM OTOILIEHUEM) Ooiee
0JIaronpusATHO JUIsl CAMOYYBCTBHS YEJIOBEKa B oMelieHnu (Hanpumep, 10 18-20 °C BmecTo
20-22 °C B MIOMEMICHUAX TPAKIAHCKUX 3/aHUN).

KOHBEKTHBHOE WM JTyYHCTOE OTOILIEHUE MOMEIIEHUI OCYILIECTBIIAETCS CIIENUAIBHON
TEXHUYECKOW YCTAaHOBKOM, HA3bIBAEMOU CUCTEMOM OTOILIeHHs. CricTeMa OTOIIeNs - 3TO
COBOKYITHOCTh KOHCTPYKTUBHBIX 3JIEMEHTOB CO CBSI3SIMU MEXAY HUMH, IPETHA3HAYEHHBIX
JUTSI TIOJTY4Y€HUs, IEpeHOoca U MepeAadn TEIJIOThl B 000rpeBaeMble MOMEIICHUS 3/JaHus.

4.2 Knaccugukanus cucteM OTOIIEHUS

CucTeMbl OTOIUICHUSI HEPACNONONCEHUIO OCHOBHBIX 91eMEHMOoE TIOAPA3ZIACIIIOTCS Ha
MECTHBIE U LICHTPaJIbHBIE.

B MecTnbIX cuctemax Ui OTOIUIEHHMs], KaK IPABUJIO, OAHOIO IIOMELICHMS BCE TPU OC-
HOBHBIX 3JIEMEHTA KOHCTPYKTUBHO OOBEIUHSIOTCS B OJTHOM YCTaHOBKE, HEMIOCPEJICTBEHHO B
KOTOPOW IPOUCXOAUT MOJYyYEHHUE, IEPEHOC U NIepeiada TEIUIOThI B TOMEIIEeHHe. Teronepe-
Hocsas paboyas cpesia HarpeBaeTcs ropsiueil BOAOM, apoM, NEKTPUYECTBOM WU P CHKU-
TaHWU KaKOTr0-TM00 TOIIMBA.

[TpriMepoM MECTHOI CUCTEMBI SIBISIETCS Ta30BO3AYIIHbIN OTOMUTENBHBIN arperat (puc.
1.3), mpuMeHsieMbIi, B YaCTHOCTH, ISl OTOTUICHHUS! TPOU3BOJICTBEHHBIX TIOMEIICHHI OOJBIIIOTO
obbema. TerutoBast sHeprus, NoixydaeMas pHU CKUTAHUU ra3000pa3HOro TOIUIMBA B TOPEIIKE,
IIEpEIacTCsl B MOBEPXHOCTHOM TEIUIOOOMEHHHKE TEINIOHOCUTENIO - BO3/1yXY, HATHETAEMOMY
BEHTWIATOPOM. ['opsiunii BO3yX IO TEIUIONpOoBOaM (KaHajaaM) BBITYCKAeTCsl B IOMELLICHHUE
HI0CJIE OUUCTKU B (prsibTpe. OxJiaxJaroIuecs IpoLyKThl CrOpaHUs Ta3a yAAISIFOTCS Yepes Jibl-
MOXO07 B aTMocdepy.

Eme oqauM npumMepoM MECTHOM CUCTEMBI OTOIUIEHUS MOTYT CIIy KUTh OTOIIUTEIIbHBIC
Heyr, KOHCTPYKIIMU U pacdyeT KOTOPBIX OYJyT pacCMOTPEIN B CHELUAIbHOM riaBe y4yeO-
HUKA.



21

B MecTHOM cucTeMe OTOIIEHUS ¢ UCIIOIB30BAHUEM SJICKTPUUYECKON SHEPTUU TEILIO-
nepeiada MOKET OCYIIECTBISITHCS C TIOMOIIIBO KHUIKOTO HIIA Ta3000Pa3HOTO TETLIOHOCHUTEIIS
1160 6€3 HEero HeMOCPEICTBEHHO OT PAa30TPETOTO TBEPIOTO JIEMEHTA.

I[leHTpajJbHBIMU HA3bIBAIOTCS CUCTEMBI, MPEIHA3HAYCHHBIC J1JI1 OTOTUICHUS TPYIIIbI
MOMENIEHUN U3 €IMHOI0 TEIIOBOTrO IIeHTpa. B TeraoBoM LIeHTpe HaXOAATCS TEIUIOTeHepa-
TOpPHI (KOTJIbI) WK TeTI000MeHHUKU. OHU MOTYT pa3MeIIaThCsl HEMOCPEICTBEHHO B 000Tpe-
BAaE€MOM 3JIaHUU (B KOTEJIbHON MJIM MECTHOM TEIJIOBOM MYHKTE) JMO0 BHE 3/1aHUA - B IICH-
TpasibHOM TerioBoM mmyHkTe (L[TIT), ma TerioBoit ctaniuu (OTASIBHO CTOSIIEH KOTSIHHOM )
i TOII.

TernnonpoBo/ibl IEHTPATBHBIX CUCTEM MOAPA3ACIIAIOT A Mazucmpanu (nooaroujue, 1o
KOTOPBIM TIOJIAETCS TEIJIOHOCUTEIb, U 0Opammbie, TI0 KOTOPHIM OTBOJUTCS OXJIAIUBIIANACS
TEIUIOHOCHUTENb), cmosAku (BEPTUKAIbHBIC TPYObl WM KaHAIIBI) U 6emau (TOPU30HTAIBHBIC
TPYOBI WJIM KaHAJIbI), CBSI3bIBAIOLIUE MATUCTPAIH C 1O080OKAMYU K OTOIUTENBHBIM PUOOpam
(C OTBETBJICHUSAMHU K MTOMEIIEHUSIM TTPU TEIJIOHOCUTEIIE BO3yXE).

[TpuMepom LIEHTpaIbHOM CUCTEMBI ABJISIETCS] CUCTEMA OTOIUICHUS 3[]JaHUs C COOCTBEH-
HBIM TETUTOBBIM MTYHKTOM WUJIM KOTEIHHOM, TPUHIIUIIUATIbHASI CXeMa KOTOPOH He OyIeT OTJIU-
4aThCs OT CXeMbl a puc. 1.1, eciiu oTonuTenbHbIE TPUOOPHI pa3MelIeHbl BO BceX 000rpeBa-
€MBIX TTOMEIIEHUSAX ATOTO 3/IaHMUS.

[leHTpanbHasi cUCTEMa OTOIUICHHS HA3bIBAE€TCS PAMOHHOM, KOraa Tpynma 3JaHui
OTAIUIMBAETCS U3 OTAEIIBHO CTOAIIEH IIEHTPAIbHOM TEIUIOBOM CTaHLMH. TernnoreHeparopsl,
TETUIOOOMEHHUKH ¥ OTOMUTEIbHBIE TPUOOPHI CUCTEMBI 37I€Ch TAK)KE Pa3/IeNIeHbI: TEIIOHO-
cuTenb (HarpuMep, BOJia) HarpeBaeTcs 1a TEMI0BOM CTaHIIMU, IEPEMEILIAETCS IO HapY>KHBIM
(c Temriepatypoii ti) u BHyTpeHHUM (BHYTPH 3[aHHUS, C TeMIepaTypoi tr<tj) TeruonpoBogam
B OT/CJIbHBIC MOMEIIECHHS KaXKJI0TO 3/IaHUs K OTONUTEIBHBIM MPUOOpaM M, OXJIaUBIIKUCH,
BO3BpalllaeTcs Mna TeraoByo ctaniuio (puc. 1.4) k LTI nin HenocpeacTBEHHO K MECTHBIM
TEIJIOBBIM MYHKTaM 3JIaHUM U 00paTHO. BTOpUYHBIN TEIIOHOCUTENH MOCE HArpeBaHUs B
TEMJI000MEHHUKAX (MJIM CMEIICHUS C IEPBUYHBIM) TTOCTYIAET MO HAPYKHBIM (BHYTPUKBAp-
TaJbHBIM) U BHYTPEHHUM TEIUIONMPOBOJAAM K OTOMUTENIbHBIM PHUOOpaM 000TrpeBaeMbIX TO-
MEIIEHUN 31aHuK U 3aTeM Bo3Bpataercs B L{TII nin MmecTHBIN TEIUIOBOM ITyHKT.

[TepBUYHBIM TEIJIOHOCUTENIEM OOBIYHO CIYXKHUT BOJIa, PEXKE Map WIM razo00pa3Hble
MPOJYKTHI CrOpaHusi TOIIMBa. Eciu, Hanmpumep, nepBUYHAsI BEICOKOTEMIIEpaTypHas BOJa
HArpeBaeT BTOPUYHYIO BOJY, TO TaKas LIEHTPAJIbHAS CUCTEMA OTOIJICHUSI UMEHYETCS BOJIO-
BOJSIHOM. AHAJIOTMYHO MOTYT CYLIECTBOBATh BOJIOBO3AYIIHAS, TAPOBOASIHAS, TAPOBO3IYIII-
Hasi, TA30BO3/IyIIHAS U APYTUE CUCTEMbI IEHTPAIBHOTO OTOIJICHHUS.

[To BUAY OCHOBHOrO (BTOPHYHOIO) TEIJIOHOCUTENS MECTHBIE M LEHTPAJIbHBIE CHU-
CTEMBbI OTOIUJICHUSI IPUHSITO HA3bIBATh CUCTEMAMU 80OSIHO20, NAPOBO20, 8030VUIHO20 WIH 2a-
306020 OTOILJICHUS.

4.3 TenJIOHOCUTEJIH B CHCTEMAX OTOILICHUS

JIBmKymmascst cpefia B CUCTEME OTOTUICHUS - TETNIOHOCHUTENh - aKKyMYJIUPYET Tell-
JIOTY W 3aTe€M TepeaaeT ee B 000rpeBaeMble TOMEIICHUs. T eIIOHOCUTENIeM ISl OTOTUICHHUS
MOKET OBITh MOABUMHAS, KHUJKasi WK Ta3000pa3Hasi cpefia, COOTBETCTBYIOIAs TpeOoBa-
HUSM, TIPEIBABISEMBIM K CUCTEME OTOTUICHHSI.
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JInst oTOIUIEHUS 31aHUN U COOPYKEHHUM B HACTOAIIEE BPEMS IMPEUMYIIIECTBEHHO HC-
MOJIE3YIOT BOJY MJTM aTMOC(EPHBIN BO3IyX, PEXKE BOSHOMN Tap WK HArPETHIE Ta3hl.

CormnocTaBuM XapaKTepHbIE CBOMCTBA YKA3aHHBIX BUOB TEIUIOHOCUTENS IIPU UCIIOJIb-
30BaHUU UX B CUCTEMAX OTOILICHMUS.

["a3b1, 0Opa3zyromnyecs Npu COKUraHUK TBEPJIOTO, KUAKOTO UM Ta3000pa3HOro opra-
HUYECKOr0 TOIUIMBA, UMEIOT CPABHUTEIBHO BBICOKYIO TEMIIEPATYPy M NPUMEHHUMBI B TE€X
CiIy4asix, KOTJla B COOTBETCTBUU C CAHUTAPHO-TUTMEHUYECKUMH TPEOOBAHMSIMH yJIaeTCs
OTPaHUYUTh TEMIEPATYPY TEIUIOOTAAIONICH MOBEPXHOCTH OTOMUTENbHBIX MPpuOopoB. [lpu
TPAHCIIOPTUPOBAHUHU FOPSIYUX Fa30B UMEIOT MECTO 3HAYUTEIbHBIE IMOMYTHBIE TEIIOMOTEPH,
0OBIYHO O€CIIONe3HBIC ISl 000TPEBaHUS TOMEIIICHHMS.

BricokoTeMnepaTypHble POAYKTHI CrOpaHUs TOIUIMBA MOTYT BBIIIYCKAaThCS HEIO-
CPENCTBEHHO B IIOMEIIEHHUS NN COOPYIKEHU, 110 IIPU 3TOM YXYALIAETCS COCTOSHUE UX BO3-
IOYIIHOM CpeJibl, YTO B OOJIBIIMHCTBE CIIy4aeB HETOMYCTUMO. Y TaJICHUE 7K€ MPOTYKTOB Cro-
paHus Hapy)Ky IO KaHAJAM YCJIOXKHSAET KOHCTpyKIui0 M noHmwxkaeT KII/[ oronmrensHOM
ycTaHOBKU. [Ipy 3TOM BO3HHMKAET HEOOXOIUMOCTh PEUIEHUS IKOJIOITMYECKUX MTPOOIeM, CBSI-
3aHHBIX C BO3MOXKHBIM 3arps3HEHUEM aTMOC(EpHOTrO BO3AyXa MPOIYKTAMU CTOPAHMS
BOJIM3U OTAIlJIMBAEMBIX OOBEKTOB.

O0611acTh UCNOJIB30BAHUS TOPSYMX ra30B OTPaHUYEHA OTOMUTEIbHBIMU MT€YaMHU, ra30-
BBIMH KaJlopudepaMu U APYTUMH MOJOOHBIMH MECTHBIMU OTOIUTENILHBIMU YCTAaHOBKAMH.

B otnuume oT ropsiunx ra3zoB BoAa, BO3yX U Iap UCHOJIb3YIOTCS MHOTOKPAaTHO B pe-
KUME [UPKYJISIIUU U 0€3 3arpsi3HEHMsI OKpYKaIoLIeH 3JaHue CPeibl.

Bona npeacrasnsier co00i KUIKYIO, MPAKTUYECKH HEC)KUMAEMYIO CpEeAy CO 3HA4YU-
TETHHOU TUIOTHOCTHIO U TEIUIOEMKOCTHIO. BoJla M3MeHseT MI0THOCTh, 00bEM U BS3KOCTH B
3aBUCUMOCTH OT TEMIIEPATYPHI, a TEMIIEPATYPY KUIICHUS - B 3aBUCUMOCTH OT JABJICHUS, CIIO-
coOHa copOMPOBATH WUJTU BBIICIATh PACTBOPUMBIE B HEM ra3bl IPU U3MEHEHUH TEMITEPATYPbI
Y 1aBJICHUS.

[Tap siBIII€TCS JIETKOMIOABHUYKHOM CPENOW CO CPABHUTEIBHO MAJIOW INIOTHOCTBIO. TeM-
neparypa v IVIOTHOCTh Mapa 3aBUCAT OT AaBieHus. lap 3HauuTenbHO M3MEHSAET 00bEM U
SHTANBIUIO TPU (PA30BOM IPEBPAILICHUU.

Bo3ayx Takxke ABISETCS JETKONOABUKHOM CPEOI CO CPABHUTEIIBHO MAJIBIMU BA3KO-
CTBIO, INIOTHOCTBIO U TEIJIOEMKOCTbBIO, U3MEHSIOUIEH MIJIOTHOCTh U 00BEM B 3aBUCUMOCTH OT
TEMIIEPATyPBhI.

CpaBHUM 3TH TP TEIIOHOCUTENS MO MOKA3aTENsIM, BaXKHBIM [IJIS1 BBITIOJIHEHHS Tpe-
OOBaHMI, TPEABABISIEMBIX K CHCTEME OTOILIICHUS.

OnHUM U3 CAHUTAPHO-TUTHEHUYECKUX TPEOOBAHMI ABIISETCS MOAICPKAHUE B TIO-
MEIIEHUSIX paBHOMEpHOU Temmneparypsl (cM. § 1.1). ITo aToMy mokazaTento npeuMyIiecTBo
nepea APYruMH TEIUIOHOCUTEISIMA MMEET BO31yX. lIpm mcnosib30BaHWHM HArpeToro BO3-
yXa-TEIUIOHOCUTENS C HU3KOM TEIUIOMHEPLHMOHHOCTBIO - MOKHO IIOCTOSIHHO IOIACPKH-
BaTh PAaBHOMEPHOW TEMIIEpaTypy KaxA0ro OTAEIbHOTO NOMEIIEHHUs, OBICTPO U3MEHSISI TEM-
nepaTtypy MoJaBaeMoro BO3AyXa, T.€. IPOBOJAS TAK HA3bIBAEMOE SKCHIYAMAYUOHHOE pe2y-
nupoeanue. IIpyu 5TOM OJHOBPEMEHHO C OTOIJIEHUEM MOKHO 00€CTIeUUTh BEHTUIISALIUIO T0-
MEILICHUH.

[IpuMeHeHue B cucTeMax OTOIIEHUS TOPSYEN BOJIBI TAKXKE MTO3BOJISIET OAIEPKUBATh
PAaBHOMEPHYIO TeMIEpaTypy MHOMEIICHUH, YTO AOCTUraeTCs PEryJIMpOBaHUEM TeMIepa-
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TYypbl, I0/IaBA€MOW B OTOIUTEIbHBIE TPUOOPHI BOABL. IIpu TakoM perynupoBaHnu Temnepa-
Typa MOMELIEHUI BCE K€ MOYKET HECKOJIBKO OTKJIOHATHCS OT 3a1aHHoM (Ha 1 -2 °C) Bcnen-
CTBHUE TEIJIOBOM MHEPLUU MacCC BOJbI, TPYO U MPUOOPOB.

[Ipu ucnonb30BaHUU Napa TeMIeparypa MnoMeuieH!uii HepaBHOMEPHA, YTO MPOTUBO-
pEeUYUT TMrueHn4YeckuM TpeboBaHusiM. HepaBHOMEpHOCTh TeMIlepaTypbl BOSHUKAET U3-3a
HECOOTBETCTBUS TEIUIONEpeaur MpUOOPOB MpU HEU3MEHHON TeMIeparype napa (mpu mo-
CTOSIHHOM JIaBJICHWH) U3MEHSIOLUIMMCS TEIUIONOTEPSIM ITOMEIICHHS B TEUEHNUE OTOINTENb-
HOTO Ce30Ha. B CBs3U ¢ 3TUM MPUXONUTCS yMEHbIIATh KOJIMYECTBO [10/1aBAEMOT0 B IPUOOPHI
napa u Jake NepuoJANYECKH OTKIIIOUATh UX BO M30€KaHUE NEpEerpeBaHys IOMEIICHUN TpU
YMEHBUIEHUH UX TEIIONOTEPD.

Jlpyroe caHUTAPHO-TUTHEHHWYecKOe TpeOOBaHHE - OrPaHUYCHHE TEMIIEpPaTypbl
Hapy>KHOM MOBEPXHOCTU OTOMHUTEIBHBIX MPUOOPOB - BHI3BAIIO SIBJICHUEM PA3JIOKEHUS U Cy-
XOW BO3TOHKH OpraHUYeCKOU MbLIM Ha HArPETOW MOBEPXHOCTHU, COITPOBOKAAOIIIMMCS BbIJIE-
JIEHUEM BpEAHBIX BEIECTB, B YACTHOCTH OKUCH yriiepoja. Pa3znokeHne nblin HAYMHAETCSA
npu temmneparype 65-70 °C 1 HHTEHCMBHO IIPOTEKAET Ia MOBEPXHOCTU, UMEIOLIEH TEMIIE-
patypy 6osee 80 °C.

[Ipy ucnonb3oBaHWM Mapa B KAa4ECTBE TEIJIOHOCHUTENS TEMIIEpAaTypa MOBEPXHOCTU
OOJIBIIMHCTBA OTOMUTENIbHBIX MPUOOPOB U TPYO mocTosHHA U Onu3ka win Bbie 100 °C,
T.€. IPEBBIIIAET TMTHEHNYECKUI nipesen. IIpu oTorenun ropsyeil BoAoW cpeaHss TeMIIe-
paTypa HarpeTblX OBEPXHOCTEM, KaK MPaBWIIO, HUKE, YEM IIpU IIPUMEHEHNH rapa. Kpome
TOT0, TEMIIEPATyPy BOJBI B CUCTEME OTOIUICHHS TIOHMKAIOT JJI1 CHUKEHUS TEIUIoNepeaadn
npuOOPOB MPHU YMEHBIIEHUH TEILUIONOTEPh oMenieHui. [103ToMy IpH TEIIIOHOCUTENE BOIE
CpelHssl TeMIlepaTypa IMOBEPXHOCTH MPUOOPOB B TEUEHHE OTOMUTEIBHOIO CE30HA MPAKTH-
YECKU HE MPEBBIIIAET TMTMEHNYECKOI0 MPEEa.

Ba)XHbIM 3KOHOMHMYECKHMM IT0Ka3aTejieM IpHU NPUMEHEHUH Pa3IUYHbIX TEIJIOHOCH-
TeJel ABJISETCS pacxo]l MeTajlla Ma TEIIONPOBOIbl M OTONUTENbHBIE TPUOOPHI.

Pacxon Meranna na TernaonpoBOIbl BO3PACTAET C YBEIMYEHUEM HUX ITONIEPEYHOTO Ce-
YeHUsA. BBIYMCIMM COOTHOIIEHHE TUIOIIAAN MTONEPEYHOTO CEYEHUS TEIUIONPOBOJIOB, 1O KO-
TOPBIM MOJAIOTCS PAa3IUYHbIE TEIUIOHOCUTENM U1l IEpEAAYr B MMOMELIEHUE OJUHAKOBOIO
KOJIMYECTBA TETIOTHI.

BuaHo, 4TO miomaay mnomnepeyHoro ce4yeHus BOJOBOJIOB U MapOIpPOBOJOB OTHOCH-
TENBHO OJIM3KU, a CEYECHUE BO3[yXOBOJIOB B COTHU pa3 0oJbIle. ITO OOBSICHIETCS, C OJTHOU
CTOPOHBI, 3HAYUTEILHON TEIUIOAKKYMYJISIIIMOHHON CITIOCOOHOCTHIO BOJBI U CBOMCTBOM Tapa
BBIJIEJISITH OOJIBIIOE KOJIMYECTBO TEIJIOTHI PU KOHAECHCALUH, C IPYTOM CTOPOHBI - MalIbIMU
IUIOTHOCTBIO M TETIJIOEMKOCTBIO BO3/1yXa.

IIpu cpaBHEHUU pacxoda MeTalIa CIeAyeT TAKKE YUECTh, YTO ILIOIIAb TIONIEPEYHOTO
cedeHHs TpyO JUIsl OTBOJA KOHAEHCATa OT NpHUOOPOB B MAPOBOM CHCTEME - KOHJIEHCATOINPO-
BOJIOB 3HAYUTEJIBHO MEHBIIIE IIJIOMIAU CEYEHHUS TapOIIPOBOJIOB, TAK KaK 00BEM KOHJIEHCATA
npumepHo B 1000 pa3 MeHbllle 00beMa TOH K€ MaccChl mapa.

MOokHO caenarb BBIBOJ, YTO Pacxo]Jl METaJla KaKk Ha BOJOBOJIbI, TAK U HA Mapo- U
KOHJIEHCATOMPOBO/Ibl OYIET 3HAYUTEIHHO MEHBILIUM, YEM 114 BO3/TyXOBO/IbI, JaXK€ €CIIU O-
CJIETHUE BBINOJIHUTD CO 3HAYUTEIBHO 00JIee TONKUMHU cTeHKaMu. Kpome Toro, npu 6051b11108
JUIMHE METAININYECKUX BO3/1yXOBOJOB MAJOTEINIOEMKHUI TEIIOHOCUTEND (BO3YX) CHUIIBHO
OXJIAKIAETCs 10 MYTH JIBUKEHUSI. DTUM OOBACHSETCS, YTO MPH JaJIbHEM TEIJIOCHA0KEHUU
B KaUECTBE TEIVIOHOCUTENS UCIIOJIb3YIOT HE BO3AYX, a BOJly WJIH Iap.
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Pacxon meraia na oTonuTenbHble TpHOOPHI, 000rpeBaEMbIE TAPOM, MEHBIIIE, YEM T1a
npuOOpHI, HArpeBaeMble TOPSUYCH BOMOMN, BCIACACTBUE YMEHBIICHUS IUIOMAIN TPHOOPOB
npu 0oJiee BBICOKMX 3HAUEHUSX TEMIIepaTyphl HarpeBaromiei ux cpeanl. Konnencanus napa
B MpUOOpax MPOUCXOAUT 0€3 MU3MEHEHHUs] TEMIEPATypbl HACBIILIEHHOTO Napa, a Mpu OXJja-
JICHUM BOJBI B IPUOOpAX MOHUKAETCS CpeHsas Temneparypa (Hanpumep, A0 110 °C npu
TeMIeparype BoJbl, Bxojsmieil B npudop, 150 °C u Beixomsmeit uz npubopa 70 °C). Tak
KaK IJIOIA/(b HAarpeBaTeIbHON MOBEPXHOCTU MPUOOPOB OOPATHO MPOMOPIIMOHAIIbHA TEMIIe-
paTypHOMY Hamopy (pa3HOCTH MEXIY Cpel-Tied TeMmIepaTypod MOBEpXHOCTH Mpudopa u
TEMIIepaTypoil OKPY>KaloIIero ero Bo3ayxa), To npu remmneparype napa 130 °C (cm. Taou.
1.1) momaas mapoBbIX MPUOOPOB MPUOIU3UTENHHO (CUnTast KOA(DGHUITMEHTHI TEIUIONEpeaadun
pruOOPOB PaBHBIMU U TipHUMAs TeMmeparypy nomererwst - 20 °C) cocrasur (I10 - 20) / (130
- 20) = 0,82 murormia i BOASHBIX TPHOOPOB.

B nononHeHue K M3BECTHBIM IKCILNIYATAMOHHBIM TIOKA3aTENIIM CIEAYET OTMETUTD,
YTO M3-3a BBICOKOM TJIOTHOCTU BOJIbI (O0sbIe mioTHOCTH mapa B 600-1500 pa3 u Bo3ayxa B
900 pa3) B cucTemMax BOASHOIO OTOIUIEHHUS MHOTO3TaXKHBIX 3/1aHUI MOYKET BO3SHHUKATh pas3py-
IIaroIIee THIPOCTaTHUECKOE 1aBieHue. B cBs3u ¢ 3TUM B BBICOTHBIX 31aHusX B CIIIA nmpume-
HSUTUCh CUCTEMBI [TAPOBOT0 OTOIICHHS.

Bo3ayx 1 Bozia 10 onpeAeneHHol CKOPOCTH JIBUYKEHUSI MOTYT MEpPEeMEIIaThCsl B TEIIO-
npoBoax OeciryMHO. YacTuyHasi KOHACH A Tapa BCIICACTBUE MOMYTHBIX TEIUIONOTEPh Ye-
pe3 CTEHKU MapoIIPOBOJIOB M MOSIBICHHUS TMOITyTHOTO KOHJEHCATa BBI3BIBACT IIyM (IIETUKH,
CTYKH U YJaphbl) IPU ABUKEHUU Tapa.

B cypOBBIX yCITOBUSIX POCCUICKON 3UMBI B HEKOTOPBIX CIIyHasiX pEKOMEHY€ETCS UCTIOJIb-
30BaTh B CHCTEME OTOIUICHHMS CIIEHMAIbHBIM HE3aMEP3ArOIIMI TEIJIOHOCUTEND - AHTH(PU3.
AnTH(pU3aMU SBISIOTCS BOAHBIE PACTBOPHI ATUJICHIIIMKOJIS, IPOTHIICHT KOS U IPYTUX TIIH-
KOJIEH, a TAaKXKe PaCTBOPHI HEKOTOPHIX HEOPraHMUECKUX couielt. JIro0oii anTudpu3 SBIsIeTCS 10-
CTaTOYHO TOKCHUYHBIM BEIIECTBOM, TPEOYIOIIKUM 0co00ro ¢ HUM oOpatienus. Ero ucnosnbs3oBa-
HUE B CUCTEME OTOTICHUSI MOKET MPUBECTU K HEKOTOPHIM HETaTUBHBIM MOCIIECJCTBUIM (YCKO-
pEHHE KOPPO3UOHHBIX MPOLIECCOB, CHIXKEHUE TETJIO0OMEHA, U3MEHEHUE TMAPAaBIMYECKHX Xa-
PaKTEpUCTHUK, 3aBO3AYIIIMBAHUE U JIp.). B CBsA3M ¢ 3TUM, IpuMeHeHUE aHTU(pHU3a B KAYECTBE
TETUIOHOCUTENS B KAYKIOM KOHKPETHOM CIIy4ae JI0JKHO ObITh JOCTATOYHO OOOCHOBAHHBIM.

B 3axiroueHue nepevrciym npeMMyiecTsa i He0CTATKH OCHOBHBIX TEIJIOHOCUTENIEH
JUIS OTOTLICHHSL.

[Tpu ucnonb30BaHUM BOABI OOECTIEYMBAETCS JJOCTATOYHO PABHOMEpHAsI TEMIIEpaTypa
MIOMEIICHUH, MOKHO OTPaHUYHUTh TEMIIEPATypPy MOBEPXHOCTH OTOMHUTENBHBIX MPUOOPOB, CO-
KpallaeTcst o CPaBHEHUIO C APYTUMU TETUIOHOCUTEIISIMU TUIOIIA b IOTIEPEYHOr0 CEYEHUs TPYO,
JocTrTaeTcsl OECITyMHOCTh JBM)KCHHUS B TEIDIONPOBOAaX. Hemoctatkamu mMprMEHEHHS BOJIBI
SIBIISIIOTCS 3HAYUTEIIBHBIA pacXo/ MeTajlla U OOJIBIIOE THIPOCTATUYECKOE IaBJICHUE B CHCTE-
Max. TernsoBast HHEpLHXS BOJIbI 3aMEUISIET PErYJMPOBaHUE TeIIoNepe adyu npruOopoB.

[Ipu rcnosib30BaHUY Mapa CPAaBHUTEIBHO COKPAIIAETCS PaCcX0/ METaIa 3a CYET YMEHb-
IIEHUS TUIOIAAN MPUOOPOB U MONEPEUHOI0 CEUEHHSI KOHJIEHCATONPOBOOB, I0CTUTaeTCs ObICT-
poe nporpeBaHye NpruOOPOB U OTAIUIMBAEMbIX TOMEIIEHUH. [ napocTaTuueckoe 1aBieHue napa
B BEPTUKAJIBHBIX TPyOax 1Mo CpaBHEHUIO C BOAONH MUHUMAIbHO. OHAKO Map KakK TEIUIOHOCH-
TEJIb HE OTBEYAET CAHUTAPHO-TUTUEHUYECKUM TPEeOOBaHUSIM, €ro TEMIIEpaTypa BHICOKA U IO~
CTOSIHHA TIPU JIaHHOM JIaBJIEHUM, YTO 3aTPYHSIET PEryJupoBaHKe TEIUIonepeiaund npuoopos,
JIBIDKEHUE €r0 B TPYOax COMPOBOKIAETCS IITYMOM.
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[Ipu ucnonp30BaHUK BO3AYXa MOYKHO 00E€CHEUUTh ObICTPOE U3MEHEHHE HITH PABHOMEP-
HOCTb TEMIIEPATYPhI IOMEIIEHU, H30€KaTh YCTAHOBKU OTOMMUTENBHBIX IPHOOPOB, COBMELLATh
OTOIJICHHE C BEHTWISILIEN TIOMELIEHUH, I0CTUTaTh OECUTYMHOCTH €ro JIBUKEHHUS B BO3IyXOBO-
nax ¥ KaHanax. HemocraTkamu SBISIFOTCSI €ro0 Manas TEIUIOAKKYMYJIMpPYIOLIasi CliOCOOHOCTb,
3HAYUTENbHBIE IJIOUIA](b ONEPEYHOI0 CEUEHHS M pacxXo]l MeTajlla Ha BO3yXOBO/Ibl, OTHOCHU-
TEJIbHO 0OJIBIIIOE TOHWKEHUE TEMIIEPATYPhI 10 UX JIHHE.

4.4 OcHOBHBIE BUAbI CUCTEM OTOILJICHUS

B nacrosiee Bpems B Poccuu npuMeHstoT eHTpajibHbIe CUCTEMBI B OCHOBHOM BO/Is-
HOT'O Y, 3HAUUTEIILHO PEXE, MapOBOr0 OTOIUICHUS, MECTHBIE U LIEHTPAJIbHBIE CHCTEMBI BO3-
JYLTHOTO OTOTUICHUS, & TAK)KE MIEYHOE OTOIIEHHUE B CENbCKOM MecTHOCTH. [IpuBeaem oOiryto
XapaKTePUCTUKY ATHX CHCTEM (KpOMe MEYHOro OTOIICHHS) C JIETAIbHOMN Kiaccudukaruei
Ha OCHOBAaHHMU PACCMOTPEHHBIX CBOMCTB TEMJIOHOCUTEIICH.

IIpu BOASIHOM OTONUIEHUM LIMPKYJIUPYIOIIAsl HarpeTas BoJia OXJIaXIaeTcs B OTOIHU-
TEJIbHBIX MPUOOPax M BO3BPAIIAETCS K TEINIOMCTOUHUKY JIJIS IIOCJIEAYIOIIEr0 HarpeBaHusl.

CucreMbl BOASHOTO OTOIUIEHHUSI 1O CROCO0Y CO30aHUS YUPKYAYUU 800bl PA3AEITSIOTCS
HAa CUCTEMBI C €CTECTBEHHOMN LUPKYJALKEN (TPAaBUTALIMOHHBIE) U C MEXAaHUYECKUM MOOYXK-
J€HUEM LUPKYJSLUKMK BOJbI MPU MOMOIIM Hacoca (HacocHble). B rpaBUTALMOHHON (J1aT.
gravitas - TspkecTh) cucTeMe (PUCYHOK 5.1, @) UCIIONIb3yeTCsl CBOMCTBO BOJIBI H3MEHSAThH CBOIO
IUIOTHOCTh IIPU U3MEHEHUU TeMIiepaTyphl. B 3aMKHYTOM BepTHKaIbHON CUCTEME C HEPABHO-
MEPHBIM pacHpeeIeHUeM IIOTHOCTH MOJ JEHCTBUEM I'PaBUTALMOHHOIO TOJIs 3€MJIU BO3-
HUKAET €CTECTBEHHOE JBUKEHUE BOJIBI.

B HacocHoii cucreme (pucyHok 5.1, 6) UCTIONB3YETCS HACOC C AIEKTPUUECKUM TIPUBO-
JIOM JIJIS1 CO3JaHMs Pa3HOCTH JIaBJICHHUS, BBI3BIBAIONICH LIMPKYJIISLINIO, U B CUCTEME CO3/Ia€TCs
BBIHYKJICHHOE JIBUYKEHHUE BOJIBI.
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1 - TertooOMeHHUK; 2 - nofarouuii Terutonposos (T1); 3 - pacmmpuTensHbIi 0ak; 4 - OTONMUTENBHBIN TPUOOP;
5 -o0patHsIii TermomnpoBo (T2); 6 - TMPKYISIUOHHBIA HACcOC; 7 - YCTPOMCTBO LIS BBITYyCKa BO3IyXa M3 CHCTEMBI
a - C eCTECTBEHHOM LIMPKYJISIUEH (TpaBUTALMOHHAs); 6 - C MEXaHHYECKUM TTO0YKICHHEM LIUPKYJISIMU BObI (HACOCHAs)

Pucynok 5.1. CXeMBI CHCTEMBI BOJITHOTO OTOIUICHUS

I1o memnepamype menionocumens pa3nn4arOTCs CUCTEMBbI HU3KOTEMIIEPATYPHbIE C
npeaensHON Temneparypoil ropsaeii Bogsl (<70 °C, cpenneremmnepatypHble npu tr ot 70 10
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100 °C u BbIcokoTemMnepaTypHble mipu t>100 °C. MakcumansHO€ 3HaYEHHE TEMIIEPATyPHhI
BOJBI OTpaHNYEHO B Hacroswmee Bpems 150°C.

[lo nonooswcenuro mpy6, 00BEIUHAIOMNUX OTONUTEIbHBIE PUOOPHI MO BEPTUKAIN WU
TOPU30HTAJIM, CUCTEMBI JENIATCS Ha BepTHKAJIbHbIE H TOPU30HTANbHBIE.B 3aBucuMOCTH
OT cxeMbl coeOUuHeHus mpyo ¢ omonumeibHbiMu NpUOOpaMy CACTEMbI ObIBAIOT OTHOTPYO-
Hble U ABYXTPYOHbBIe.

B kxax1oM CTOsIKEe WU BETBU OJHOTPYOHOW CHUCTEMBI OTONMUTENbHBIE MTPUOOPHI CO-
EAUHSIOTCA OJ{HOM TPyOOH, 1 BOJIa MPOTEKAET MOCIeI0BaTEIbHO Yyepe3 Bee mpuodopsl. Eciu
KaKJIbIN TprOOp pas3jieseH ycIoBHO Ha jiBe 9acTH ("a" u "0"), B KOTOPHIX BOJA ABUIKETCS B
IPOTUBOIIOJIOKHBIX HAMPABICHUAX U TEIIIOHOCUTEIN ITOCJIEI0BATEIBHO IPOXOIUT CHAYaJIa
gyepe3 Bce yacTu "a", a 3aTem 4epe3 Bce yactu "0", To Takas OJHOTPYOHAsi cHCTEMa HOCUT
Ha3BaHUE OM(PUIAPHON (IBYXIIOTOYHOM).

B nByxTpyOHOI1 cuCTeMe KaKblii OTOMUTENBHBIN IPUOOP MPUCOECTUHSAETCS OTACIBHO
K IByM Tpy0Oam - mojaroieid 1 oOpaTHO, 1 BoJa NPOTEKAeT yepe3 KaKablii mpruOop He3a-
BHUCHMO OT JPYTUX NPUOOPOB.

[Ipu mapoBoM OTOIJIEHMH B TPUOOPax BhIJEISAETCS TEIUIOTA (Da30BOro MpeBpaleHUs
B pe3yJsibTare KoHaeHcaluu napa. Kongencar ynansercs u3 npuOOpoB U BO3BpAILlaeTCs B
IIapOBOM KOTEJI.

CucreMbl TapoBOr0 OTOIUICHUSI HO CnOCcoby 80368paujeHusi Konoencama B KOTeJ pas-
JENISIOTCS HAa 3aMKHYTBhIe (PUCYHOK 5.2, a) ¢ cCaMOTEYHBIM BO3BpAIlEHUEM KOHJEHCaTa U
Pa30MKHYTbIe (PUCYHOK 5.2, 6) C IepeKauyKkoil KOH/IeHCAaTa HACOCOM.
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1 - mapoBoii koTen ¢ napocoopHuKoM; 2 - maponposoa (T7); 3 - oronurensHbIN TPUOOP;
4 u 5 -camoTeuHBIl 1 HANOPHBIN KoHAEeHCATONPoBO b (T8); 6 - Bo3MyXoBBITTyCcKHas TpyOa;
7 - KOHJIEHCATHBIN 0aK; 8 - KOHAECHCATHBINA Hacoc; 9 - mapopacnpeneNnTeNbHbIH KOIJIEKTOp

a - 3aMKHYTasl CXeMa; 0 - pa30MKHYTas CXeMa,
Puc. 5.2. Cxemsl crcTeMBbl TapOBOTO OTOTUICHHUS

B 3amkHYyTOI cucTeMe KOHACHCAT HEMPEPHIBHO MOCTYNAET B KOTEN MOJI ACHCTBUEM
Pa3HOCTH JaBJICHHSI, BBIPAKCHHOTO CTOJIOOM KOHZICHCaTa BeICOTO#H h (cM. puc. 5.2, @) u naB-
JICHHS T1apa Py B TapocOOpHUKE KOTIa. B CBs3U C 3TUM OTONMUTENBHBIC TPUOOPHI JOIKHBI
HAXOJUTHCS JIOCTATOYHO BBICOKO HaJl MApOCOOPHUKOM (B 3aBUCUMOCTH OT JaBJICHUS IMapa
B HEM).

B pazoMkHyTO#1 crcTeMe mapoBOTO OTOTUICHHS KOHJICHCAT U3 OTOMHUTEIBHBIX MTPHO0-
POB CaMOTEKOM HEMPEPHIBHO MOCTYIAET B KOHACHCATHBIN 0aK U 10 Mepe HAKOIUJICHUS IIEPU-
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OJIMYECKHU TEPEKAYMBACTCsl KOHJICHCATHBIM HACOCOM B KOTed. B Takoi cucteme pacmnolio-
*KeHue 0aka TOJDKHO 00ecTieunBaTh CTEKaHNE KOHACHCATa U3 HIDKHETO OTOMUTEILHOTO MTPH-
Oopa B 0ak, a laBJeHHUE Mapa B KOTJE NPEoA0JIeBaeTCs JaBJIEHUEM Hacoca.
B 3aBUCHMOCTH OT Oaénenusi napa CUCTEMBI TAPOBOI0 OTOIIEHUS OAPA3EISIFOTCS Ha
cybaTmocdepHble, BAKYYM-IIAPOBbIe, HU3KOT0 M BHICOKOI0 AaBjeHus (Taduma 5.1).
Tabnuna 5.1. [TapameTpbl HACBILIIEHHOTO MMapa B CUCTEMAaX MapoBOro OTOIIICHUS

ABcomoTHoe l Y nenbkHasn Tenaora
Crcrema JABTNEHHKE, Temnepatypa, C KOHAEHCALMM,
Mlla wJactr
Cybarmachepnan <0,10 <100 >2260
BakyymM-naporag <011 <100 >2260
Hukoro napqieHus 0,105-0,17 160-115 2260 2220
Bricoxore JarAEHEA 0,17-0,27 115-130 2220 -2175

MaxkcruManbHOE AaBJIeHUE apa OrPaHUYEHO JAOMYCTUMBIM MPEAEIIOM JIUTEIBHO MOI-
JIEP>)KUBAEMOM TeMITepaTypbl TOBEPXHOCTH OTOMUTENBHBIX MPUOOPOB U TPYO B MOMEIIICHUSIX
(u36bITouHOMY JnaByieHnio 0,17 MIla cooTBeTCTBYeT TeMiieparypa mapa mpuOJIU3UTEIBHO
130 °C).

B cucremax cybarmocepHOTo 1 BaKyyM-I1apoBOro OTOIUICHHUS 1aBJICHHUE B TPHOOpax
MeHbIIIe aTMochepHOro U Temneparypa napa ke 100 °C. B aTux cucreMax MOKHO, U3Me-
HSISl BEJIMUMHY BaKkyyMma (pa3peKeHusi), peryjJupoBaTh TEMIEpaTypy napa.

TennonpoBo/ibl CUCTEM MAPOBOTO OTOIICHHUS ACTIATCS HA MAPONPOBO/bI, 10 KOTOPHIM
NEPEMEIIAETCS Nap, U KOHJAEHCATONPOBOABI JIJIsl OTBOJIa KOHJEHCATa.

1o maponpoBoam nap nepemeriaeTcst Mo 1aBJICHUEM pPn B TApOCOOPHUKE KOTIA (CM.
puc. 5.2, a) uiau B napopacnpeieTuTeIbHOM KOJUIEKTOpE (CM. puc. 5.2, 6) K OTONUTEIbHBIM
npuOopam.

KonpaencaronpoBosl (cM. puc. 5.2) MOTYT ObITh CAMOTEYHBIMH M HAaNOPHbIMU. Ca-
MOTEYHbIE TPYObI MPOKIAILIBAIOT HUXKE OTOMUTEIBHBIX MPUOOPOB C YKIOHOM B CTOPOHY
JBUKEHUS KOHJIeHcaTa. B HanmopHbIX TpyOax KOHAEHCAT epeMEIIAeTCs Mo JSHCTBUEM pa3-
HOCTH JIaBJICHUS, CO3/1aBa€MOI HAaCOCOM MJIM OCTATOYHBIM JIaBJIEHWEM Tapa B MpuOopax.

B cucremax mapoBoro OTOIJIEHUS] MPEUMYIIECTBEHHO HCIIOJIb3YIOTCS JABYXTPYOHbIE
CTOSIKH, HO MOT'YT IIPUMEHSTHCS U OAHOTPYOHBIE.

IIpu BO3AYIIHOM OTOIUIEHUH LIUPKYIUPYIOLINAN HArPEThIM BO3IyX OXJIAXKAAETCS, Te-
penaBasi TEIJIOTY MPU CMEIIEHUH C BO3yXOM 00OTrpeBaeMbIX MOMEIIEHUN 1 WHOTJA Yepe3
UX BHYTPEHHUE orpaxkjeHus. OXJIaxAeHHbIN BO3AyX BO3BPAIIACTCS K HArpeBaTENIO.

CurcreMbl BO3IYIIHOTO OTOIUIEHUS 1O CROCOOY cO30aHUs YUPKYAsAyuy BO3AyXa pasje-
JISIIOTCSL HA CUCTEMBI € €CTeCTBEHHOI HMUPKYJsANMe (TpaBUTALMOHHBIE) U ¢ MeXaHU4e-
CKHMM MO0y KAeHHeM JBUKEHHUS BO3/lyXa C OMOIIbIO BEHTUJISTOPA.

B rpaBuTaninoHHON cUCTEME UCTIONIB3YETCs Pa3IMuMe B INIOTHOCTH HATPETOTO U OKPY-
KAIOLIEro OTONMUTENIbHYIO YCTaHOBKY Bo3ayxa. Kak u B BOASIHON BepTUKAIbHOM I'paBUTAIM-
OHHOW CHCTEME, MPU PA3NMYHON IUIOTHOCTH BO3/lyXa B BEPTUKAJIbHBIX YACTSIX BO3HUKAET
€CTECTBEHHOE JIBM)KEHUE BO3AyXa B cucteMe. [Ipu mpuMeHeHun BEHTWISATOPA B CUCTEME
CO3/J1a€TCs BBIHYKJICHHOE JIBH)KCHUE BO3/1yXa.
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Bo3nyx, ucnonp3yeMblii B CUCTEMax OTOIUIEHUS, HArpeBACTCA 10 TEMIEPATYypHI,
00br9HO He mpeBbimaromieit 60 °C, B cieruaibHBIX TEIUIO0OMEHHUKAX -Kamopudepax. Ka-
Jopudepbl MOTYT 000TpEBaThCS BOJOW, MApOM, SJIEKTPUUECTBOM WUJIM TOPSYUMU Ta3aMu.
Cucrema BO3YLIHOTO OTOIUICHUS TP 3TOM COOTBETCTBEHHO HA3bIBACTCS BOJAOBO3MYIII-
HOI1, IaPOBO31YIIHOM, 3JIEKTPOBO31yILIHOM WJIU Ia30B031yILLIHOM.

BoznymiHoe otorieHrne MOXeT ObITh MECTHBIM (PUCYHOK 5.3, @) WIH IIEHTPAIbHBIM

(pucyHOK 5.3, 0).
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1 - oronuTenbHEIN arperat; 2 - o0orpeBaeMoe noMelleHue (IIOMeLIeHus Ha puc. 0);
3 -pabouas (oOcayxkuBaeMasi) 30Ha MOMeIIeHHs; 4 - 00paTHBII BO3IyXOBO; 5 - BEHTUIIATOD;
6 -TermooOoMeHHuK (kanopudep); 7 - MoJAONIHIA BO3TYXOBO/
a - MECTHAs CHCTeMa; O - IEHTpalIbHAsI CUCTEMA,

Puc. 1.7. CxeMbl cucTeMbl BO3IYIIHOTO OTOTUICHUS

B MecTHO#1 cucTeMe BO3TyX HarpeBaeTcsi B OTONMUTEIBLHON YCTAaHOBKE C TEIJI000OMEH-
HUKOM (KasopuhepoM WM JPYTUM OTOTTUTEIBHBIM PUOOPOM), HAXOASAIIUMCS B 000TpeBa-
€MOM TTOMEIIECHUH.

B nenTpanbHoOii cuctemMe TermiooOMeHHUK (Kajmopudep) pasMeniaeTcs B OTACIbHOM
nomenieHuu (kamepe). Bozayx npu temnepartype S noasoautcs k kaiopudepy mno oopar-
HOMY (PELMPKYJISITUOHHOMY) BO3yX0BOY. ['opsiunii Bo3yx npu Temmneparype tr nepeme-
IIAETCS BEHTUJIATOPOM B 000OTpeBacMbIe TTIOMEIIEHHUS 110 MOJAAIIUM BO3yX0BOIaM.

KOHTPOJIBHBIE 3AJIAHUSA U YITPA’KHEHU L

1 Onpenenure KIMMAaTUYECKUE YCIOBUS B TEUEHHE OTOIUTEIBLHOIO C€30Ha B OCHOBHBIX PETHOHAX
Tepputopuu Poccun.

2. OueHute CypoBOCTh (UHCIIO TPAyCO-CyTOK) 3UMBI B Bariem ropojie 1o CpaBHEHHUIO C YCIIOBH-
ssMH B T. BepxostHcke.

3. HaueprtuTe mpuHIMTHATIBHYIO CXEMY TeIUIOCHaOeHus Bamero »xunoro (yueOHOT0) 31aHNUS.

4. PaccuuTaiiTe cpaBHUTENBHBIN 3amac TETIOBOM SHEPTUU AJIS LieJei OTOMIeHUs ToMeeHus B 1
KT TPEX OCHOBHBIX TEIIJIOHOCHUTEIIEH.

5. Onwumure no Kiaccu(GUKAIMOHHBIM MPU3HAKAM CHCTEMY OTOIUICHHSI BAIlIETO YKUJIOTO 3IaHMS.
UeM 00bsCHSIETCS paclipOCTpaHEHHUE BOSIHOTO OTOIJIEHUS B IPaKJAHCKUX U BO3IYIIIHOTO OTOIJIEHUS B IIPO-
W3BOJICTBEHHBIX 3JaHUSIX?

6. M3o0pasute CTOSK M TOPU3OHTATILHYTO BETBb OM(PHITAPHON CHCTEMBI BOJTHOTO OTOTICHUSI.

7. Omnpenenute, HACKOJIBKO COKPATHTCS TEIJIOOTAAa4Ya OTOMUTEIHHOTO Mpudopa B MOMEIEeHHE (TeM-
nieparypa 20 °C), eciu abCONIOTHOE TABJICHUE HACKIIIEHHOTO Tlapa B puOope B 0HOM ciyyae Oyner 0,15, a
B ipyroM - 0,05 MI1a, T.e. ymenbuTces B 3 pasa.
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Ilpakmuueckoe 3anamue NeS

5.1 CxeMBI cUCTEMBI HACOCHOT'O BOJISTHOTO OTOILICHHUS

5.2 CucreMa OTOIUIEHHUS ¢ €CTECTBEHHON LUPKYJISALIMEN BOIbI
5.3 Cucrema BOASHOIO OTOIUICHUS BLICOTHBIX 3IaHUI

5.4 JleneHTpanu3oBaHHas CUCTEMa BOJO-BOJASHOTO OTOTUICHUS

5.1 CxeMbI CHCTEMbI HACOCHOT'0 BOJASIHOT0 OTOIJICHUS

BopsiHOE OTOIUIEHHE ¢ MCKYCCTBEHHBIM MOOYKIECHUEM IHUPKYISIIIHA BOJBI MIPH TI0-
MOIIIA HACOCa - HACOCHOE BOJITHOE OTOIUJICHHUE - TOJIYYHIIO CaMO€ ITUPOKOE PacpOCTpaHe-
Hue. BoasiHOe OTOIUIeHHE C €CTECTBEHHOM UPKYJIISIUEH -TPABUTALMOHHOE - TTPUMEHSIOT
B HACTOSIIIIEE BPEMsI CPAaBHUTEIILHO PEJIKO.

[IpakThka moATBepANia THTUEHUYECKUE U TEXHUYECKHE MPEUMYIIECTBAa BOJSHOTO
otoruieHus. [Ipy BOIIHOM OTOIJIEHUH OTMEUaroT (110 CPaBHEHHUIO € MTAPOBBIM OTOILUICHHUEM )
OTHOCHUTEJIbHO HEBBICOKYIO TEMIIEpaTypy MOBEPXHOCTU MPUOOPOB U TpyO, paBHOMEPHYIO
TEMIEepaTypy MOMEUICHHUH, 3HAYUTENbHBIN CPOK CITyKObI, 5KOHOMHUIO TETUIOBOW SHEPTHUH,
OeCITyMHOCTh IEUCTBUS, IPOCTOTY OOCITYKUBAHUS U PEMOHTA.

Cucrtemy BOJSHOTO OTOIUICHHUS KaK IIPH MECTHOM, TaK U MPHU HEHTPATHU30BAHHOM TeIl-
JTOCHA0KEHNU MPUMEHSIOT C BEPXHUM M HUKHUM PACIIONOXKEHHUEM MarucTpaie, ¢ TyTH-
KOBBIM M TOMyTHBIM JABM)KCHHEM BOJIbI B HUX, C TIOCJIEIOBATEIBHBIM U TTapaJUICTbHBIM (I10
HaMpaBIECHUIO JBUKCHHSI BOJIbI) COETMHEHNEM OTOMUTENbHBIX MpubopoB. [1o mociaennemy
PHU3HAKY CUCTEMY Ha3bIBAIOT OAHOTPYOHOM, NIBYXTPYOHOUM Wi OUUIISIPHOM.

[Ipu pa3paboTke CUCTEM OTOIUICHHS KOHKPETHBIX 3JaHHUI COCTABIISIIOT CXeMbI CH-
CTEM, Pa3TUYHBIM 00pa30M coYeTasi B KAKI0M CXEeMEe MarucTpayu, CTOSKH U BETBU C OTO-
MUTEIHHBIMUA PUOOPAMHU.

B cxeme cucTembl OTOIUIEHHS YCTaHABIMBACTCA B3aUMHOE PACIONIOKEHUE TETI000-
MEHHHUKOB (KOTJIOB), IUPKYJISAIIMOHHBIX HACOCOB, TETIOMPOBOIOB, OTOMUTEIBHBIX MPUOO-
POB M APYTUX AJIEMEHTOB B 3aBUCUMOCTHU OT Pa3MEIICHUs UX B 3[aHUH, T.€. 3aKPEIUIIeTCS
TOMNOJIOTUSI WA CTPYKTYPA CUCTEMBI.

Cxewmbl cuctembl otorieHust B Teuenue 50...70-x rogoB XX B. CyIIECTBEHHO BUJIO-
U3MEHSUJINCH, IpUYeM 00IKM siBJieHHeM B Poccuu ObLIO BBITECHEHHE paHee IHUPOKO pac-
NPOCTPaHEHHBIX IBYXTPYOHBIX CHCTeM OAHOTPYOHBIMHU. [Ipu mcmonp3oBaHUM OTHOTPYO-
HBIX CHCTEM BMECTO JABYXTPYOHBIX MOSBUJIACH BOBMOXHOCTh YMEHBIIUTH JUTHHY U MaccCy
TpyO, YHU(DUIIUPOBATH OTJCIBHBIC y3/Ibl U JICTATH, YCTPAHUTH 3aMEPHI B HATYpe, MEXaHH-
3UpPOBATh MPOIECCHI 3aTOTOBKH J€TalIel, OCYIIECTBUTh MPEIBAPUTEIHHYIO COOPKY U KOM-
TUTEKTAIMIO Y3JIOB, a B PE3YyJIbTATE - COKPATUTD 3aTPAThl TPY/Aa U CPOKU MOHTAKA CUCTEM.

[ToTepu naBieHus B OMHOTPYOHBIX CTOSKAX U BETBAX MOJTYUYaIOTCS 3HAUUTETBHO Tpe-
BBILLIAIOLIMMH MTOTEPHU B JABYXTPYOHBIX cTosikax. [Ipu 3TOM ycTaHaBIMBaeTcs yCTOWUYUBBIM
THJIPaBIMYECKUN PEKUM OJHOTPYOHBIX CUCTEM: 3a/JaHHOE PACIPEICICHNE TeIUIOHOCUTES
[0 OTOMUTENBHBIM MPUOOPAM COXpaHsIEeTCS B TEUCHHE BCETO OTOMHUTENbHOTO ce3oHa. [lo-
3TOMY Yy NpuOOpPOB MOKHO yCTaHaBiIMBaTh peryaupyromue kpanbl tuna KPIT wim KPT,
npeaHa3HAYCHHBIE TOJBKO IS DKCIUTyaTallHOHHOTO (BTOPUYHOTO) perynupoBaHus. [Ipu
3alyCKe CMOHTHPOBAHHBIX OJHOTPYOHBIX CHCTEM B JKCIUTyaTalldi0 HE MPOBOMST ITYCKO-
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HAJIaJ04YHOr0 (MEPBUYHOT0) PETYIUPOBAHUS TEILUIOOTAAUYU OTONMUTEIbHBIX MPUOOPOB, KAK
3TO JIENar0T IPH JIBYXTPYOHBIX CUCTEMAX.

BepTukanbHasi ofHOTPYOHasI ccTeMa ¢ BepXHeil pa3BOAKOM (C BEpXHHUM pacIio-
JIO’KEHUEM TOAIOIIEH U HIDKHEN TPOKIaJAKoN 00paTHON MarucTpasieit) moryyusia pacipo-
cTpanenue B Hayasie 50-X royoB (pucyHok 6.1). OHa BBINOIHSAIACH CHAYAJa C ABYCTOPOH-
HMM (cTosiku 1,2,4), a MOTOM U C OIHOCTOPOHHUM TIPUCOCTIMHEHUEM OTOMUTEIbHBIX TIPH-
00poB Kk crosikaM (cTosiku 3 u 5). [IpubopHbIe y3IIbl AeNaTUCh KaK MPOTOYHBIMHU (CTOSIK 1),
TaK U ¢ 3aMbIKAIOMUMH (CTOSKU 2 U 3) 1 00X0AHBIMHM (CTOSKU 4 U 5) yuacTkamu. Bee
THUIIBI CTOSIKOB MTOKa3aHbl HA pUCYHKE 6.1 11 mpuMepa, a B KOHKPETHOU CUCTEME MPUMEHSI-
eTCsl KaKOW-Tn00 OJIMH (pexke JABa) TUI CTOSIKA.

3aMbIKaIOIIME MOCTOSTHHO MPOTOYHBIE YYACTKU YCTPAUBAINCH OCEBBIMHU (CTOSK 2) U
CMeleHHbIMH OT ocH (CTOsK 3), co "cxkuMaMu', T.€. C YMEHBIIIEHUEM JUaMeTpa Mo CpaBs-
HEHUIO C IMaMETPOM OCHOBHOI'O y4acTKa CTOsika, U 0e3 "cxxuMoB". BbuIO JOKa3aHO, 4TO
"CKUMBI" OCEBBIX 3aAMBIKAIOIINX YYACTKOB HECYIIECTBEHHO U3MEHSIOT KOJIUYECTBO BOJBI,
3arekaroleil B mpuOopsl. B Gosblell cTeneHn yBelInuuBaeTcs pacxoj BOoAbl B mpuOopax
IIPU UCIOJIb30BAaHUU CMEILEHHBIX 3aMbIKAIONIMX y4acTKoB. [Ipu 3TOM, Kak yke oTmeua-
J10Ch, 00ECIIeYnBaAETCS ellle U KOMIIEHCAlUs YITTMHEHUS TPYO NpHU HarpeBaHUHU MEXITPUOOp-
HBIX YYaCTKOB CTOSIKOB.
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Cr.1 - mpotounslii crosik; Ct.2 u CT.3 - CTOSIKHM COOTBETCTBEHHO C OCEBBIMU M CMELIEHHBIMH 3aMBIKAIOLTIMH y4acT-
kamy; Ct.4 u CT1.5 -npoTOUHO-perynupyemsbie cTosiky; 1 - odparnas maructpains (T2);
2 - oronutenbHble pHOOPBI; 3 — kpanbl THa KPII; 4 - oceBoii 3aMbIKaIOIINI Y4acTOK; 5 - MojaroImas MarucTpaib
(T1); 6 - rnaBubIi crosik (I'.cT); 7 - OTKPBITHIA pacIIMPUTENbHBINH 0aK; 8 - CMEIIeHHBII 3aMBIKAIONINN YIaCTOK;
9 -mpoTounslit BozayxocOopruk; 10 - 06xoxnoi yuyactok; 11 - kpansl Tuna KPT; 12 - nupkyisquoHHbIH Hacoc;
13 - rerui00OMeHHUK
Pucynok 6.1. Cxema BepTHKaIbHON OJHOTPYOHO!H CHCTEMBI BOISHOTO OTOIICHHS C BEPXHEH pa3BOAKOH 1MOIat0-
L€ MarucTpaiu:

O6xoaHbIe yuacTKu (CTOSIKH 4 1 5), MpeHa3HauYEHHBIE IS IEPUOUIECKOTO UCTIONb-
30BaHUs MPU MOTPEOUTENIBCKOM (IKCILTyaTallMOHHOM) PETYJIMPOBAHUM TEIIOOTAAuu MpU-
6opoB kpanamu tuna KPT, yctpanBanu cHayana oceBbIMHU, a 3aT€M, KaK IIPABUIIO, CMEIICH-
HBIMU.

BeprukaiibHast oqfHOTpYyOHas cUCTEMa ¢ BEPXHEH pa3BOIKON MPUMEHSETCSA B HACTOS-
1IEE€ BPEMS CO CTOSIKAMM BCEX TPEX THUIIOB - IPOTOYHBIMH, C 3aMBIKAIOIIUMHU YYaCTKaMH U



31

MPOTOYHO-PETYIUPYEMBIMU - B MHOTOATAXKHBIX 3/IaHUSIX, UMEIOIINX YEThIPE-AEBITh dTAXKEN
u Ooutee.

BepTukanbHasi 01HOTPYOHAs cMCTeMa ¢ HMKHeH Pa3BOAKOI (C HUKHUM pacrio-
JIOKEHHEM 00eMX MarucTpaieil) crana pacinpoCTpaHAThbes ¢ Hadasia 60-X roJloB B CBS3M C
MaCCOBBIM CTPOUTEIHLCTBOM OecUep/lauHbIX 31aHui (pucyHok 6.2). B Tak Ha3piBaeMbIx [1-
00pa3HbIX CTOSIKAaX 3TON CUCTEMBI, COCTOSIIUX U3 BOCXOAAIIEH U HUCXOIAIIEH YacTel, mpu-
MEHSUTUCh U TPOTOYHbIE TPUOOPHBIE Y3IIbI (CTOSAK 1), U Y3IIbI C 3aMBIKAIOLIIUMHU YYaCTKaMU
(cTosiku 2 ® 3), ¥ MPOTOYHO-PEryJupyemMbie y3ibl (cTosiku 4 u 5). [Ipu HemapHBIX OTONH-
TeJIbHBIX MPHUOOpax "xonoctoi" (0e3 mprudbOopoB) AeIaId BOCXOIAITYIO YACTh CTOSKOB (CTO-
ki 3 u 5). B mpoOkax BepXHHUX paguaTOPOB WA B BEPXHUX TOYKAX CTOSKOB C KOHBEKTO-
paMM yCTaHaBJIMBAJINA BO3yLIHbIE KpaHbl. Perynupyromme kpanbl Tuna KPII u KPT nmome-
IIaJIM Ha TIOJIBOJIKAX, IO KOTOPBIM TEIJIOHOCUTENh TI0JIa€TCS B MPUOOPHI.

Cr.1 - mporounstii cTosk; CT. 2 u Ct1.3 -CTOSKH CO CMEIICHHBIMU 3aMbIKarommmu yaactkamu; Ct.4 u Cr.
5 - mpoToYHO-peryarpyembie cTosdku; obo3HadeHus 1-13 - cMm. puc. 6.1

Pucynok 6.2. CxeMa BepTHKaIbHON OJHOTPYOHOW CHCTEMBI BOASIHOTO OTOIUICHUS C HU)KHEH pa3BoJKol 00enx
Maructpaineit u I1-o0pa3HeIMu cTOsIKAMU

B crosikax no tumy crosika 2 (cM, puc. 6.2) Ipu JBUKEHUU BOJIbI CHU3Y BBEPX YMEHbB-
mIaeTcs 3aTeKaHue ee B MpUOOpPHI, 0COOEHHO NMPH YBEJIMYEHHOM HMX cONpoTuBieHuu. [lo-
ATOMY IPEANOYTEHHUE OTAABATIOCH MPOTOYHO-PErYIUPYEMBIM TPUOOPHBIM Y3J1aM C JIByXCTO-
POHHUM TPUCOEAMHEHUEM NMPUOOPOB K TpyOaM M CMEIIEHHBIMU OOXOJHBIMH y4acTKaMU
(crosik 4). B TakoMm BuJie ATy CHCTEMYy NMPUMEHSIIOT B HACTOSIIEE BpeMsl B OecuepaadHbIX
MHOTO3TAKHBIX (TPH-CEMb 3Ta)xKeil U 0oJiee) 3MaHUAX, UMEIOIIMX TEXHUYECKUE MOANOIbS
WIH NTOJBaJIbHBIE IOMEILEHUS.

Cuctemy ororieHus ¢ [1-o0pa3HbIME CTOSIKAMU MOYKHO BKJIIOYATh B IEHCTBHUE B MPO-
LIECCE MOHTa)Xa MO3TaXHO (C BPEMEHHBIMHU MEPEMBIYKaMH), U 3Ty OCOOEHHOCTh CHUCTEMBI
UCIOJIB3YIOT B 3UMHEE BPEMsI IIPU BBIIIOJIHEHUH BHYTPEHHUX OTAEIIOYHBIX PabOT B CTPOSI-
IIEMCSI MHOTO3TaXXHOM 3/1aHHH.

BepTukanbHasi o1HOTPYOHAsI ccTeMa C "'ONPOKUHYTOM' NMPKYJIssumMen BObI (C
HUKHUM PACIIOJIOKEHUEM T0JIal0IIel MarucTpaiu U BepXHEH MpOKIagHOW 00paTHON Ma-
TUCTpalin), N300pa’keHHas Ha pUCYHKe 6.3, cTaja MPUMEHAThCS ¢ cepeauHbl 60-X TO0B B
3J1aHUSX MMOBBIIEHHOM 3TaxKHOCTH (10 sTaxeit u 6osee). CTOSKYU TaKUX CUCTEM JIeTalld MPo-
TOYHBIMU (CTOSIKK 1 ¥ 3) WM CO CMEIIEHHBIMU 3aMBIKAIOIINMU (CTOSK 4) U 00XOTHBIMHU
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(ctosiku 2 u 5) ydyactkamu. OCEBBIX 3aMBIKAIOMINX U OOXOJAHBIX YYACTKOB HE NMPUMEHSIIH.
BceTpeuanock nBycTOpOHHEE MPUCOEAMHEHUE MPUOOPOB K CTOSIKY, HApUMED, IIPU yCTa-
HOBKE KOHBEKTOPOB C KOXXYXOM C JIBYMsSI TOPH30HTAJILHO PACIOJI0KEHHBIMU TPEIOIIUMU
TpyOamu (ctosik 1). [lorepu naBiaeHus B CTOSIKaX TaKUX CUCTEM MIPEAyCMaTPUBAIOT MPH pac-
YeTe MOBBIIMICHHBIMU JIJI1 00ECTICUCHUSI YCTOMYHMBOTO THAPABINYECKOr0 PEKUMA TIPU IKC-
utyatanuu. B 3Toit cucteme nHOT/1a MPUMEHSUTUCH TPOTOYHBIE PACIITUPUTENbHBIE Oaku (CM.
puc. 6.3).
Cri; C12 7 Crd Ct4 1.5

T2 it + T2 —
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Cr.1 - mpOTOYHBIN CTOSIK ¢ KOHBEKTOpamu ¢ KokyxoM; CT.2 u CT.5 - IpOTOYHO-PETYINPYyEMBIE CTOSIKH COOTBETCTBEH-
HO C KOHBEKTOpaMH 0e3 KoxKyxa U paguaropamu; CT.3 - IPOTOUHBIH CTOSIK C paguaTopamMu;
CT1.4 - CTOSIK CO CMELIEHHBIMH K PAIMaToOpPaM 3aMBbIKAIOIMMH yyacTKaMu; 00o3HaueHus 1-13 - cm. puc. 6.1

~all

Pucynok 6.3. Cxema BepTHKJIBHOM OHOTPYOHOM CHCTEMBI BOJITHOTO OTOIJICHHS C ""ONPOKHHYTON
BOJIBI ¥ TIPOTOYHBIM OTKPBITBIM PACIIHPUTENEHBIM 0aKOM

LUPKYJIALHAEN

Cucrema ¢ ONPOKMHYTON LHUPKYJSLUEN BOJIBI CIIOCOOCTBYET, HE B IPUMEP CUCTEME
C BEpXHEH pa3BOAKON, MOAJIEP>KAaHUI0 pAaBHOMEPHOT'O TETJIOBOTO PEKMMa BO BCEX MTOMEIIIE-
HUSIX U YCTAHOBKE MPUOOPOB OAMHAKOBOM IJIOIIAIX MO BBICOTE 3AaHMS (KOT/a CTENEHb
OXJIQXKJICHHSI BOJIbI B CTOSIKAX COOTBETCTBYET YMEHBILIEHUIO TEIJIONOTEPh OJTHOTUITHBIX TO-
MelIeHu 1o BepTukaiu). [Ilpu mpoekTUpoBaHUM 3TOW CUCTEMBI U30€raloT MPUMEHEHUS KO-
JIOHYATBIX PaUaTOPOB M3-3a MPEYBEIUUCHUS UX TUIOLIAN MPU JBUKEHUH BOJBI B HUX 110
cxeme “cHu3y-BBepx” (110 12... 14 % 1mo cpaBHEHMIO C IJIOLIABIO MPU JBUKEHUU IO CXEME
“CBepXy-BHH3”), a TAK)KE€ YCTAHOBKU MPUOOPOB O BHICOKUM THUPABINUYECKUM COMPOTHUBIIEC-
HUEM B CTOSIKAaX C 3aMbIKAIOIIMMHU YYaCTKAMMU.

B xunbix 3manusx ¢ "TerubIMU" yepaakaMu oOpaTHbIe MarucTpail paccMaTpuBae-
MOUM CHCTEMBbI IPOKIAABIBAIOT HAa YepJaKax 0e3 TEIIOBOW M30JSLHM (YepJaKu C YUYETOM
TEMI00TAaYN TPyO cTaHoBATCS "TeruibiMu"). Takue yepaaku UCTONB3YIOT ISl OeCKaHAIb-
HOTO cOOpa BBITSHKHOTO BO3/1yXa K BEHTUJISIIIHOHHBIM IIaXTaM.

Emie pa3 otmMeTum, 4To As1st 00JBIIMHCTBA COBPEMEHHBIX BEPTUKAIBHBIX OJJHOTPYOHBIX
CUCTEM BOJISIHOTO OTOIUICHUS! XapaKTEPHO OJHOCTOPOHHEE MPUCOECTUHEHHE OTOMUTEIbHBIX
npuOOPOB K CTOSAKaM. XOTsI [IPU 3TOM U YBEJIMUHUBAIOTCS YUCIIO CTOSIKOB M pacxoji TpyO, 3aTo
HOSIBJISIETCS. BO3MOXKHOCTh YMEHBIIUTh MX JAUAMETP W YHU(DUUIMPOBATH MPUOOPHBIC Y3IIBI.
MaccoBoe 00e371MUeHHOE U3TOTOBJICHHUE TAKUX Y3JI0OB CIIOCOOCTBYET MOBBIIICHUIO IPOU3BO-
IUTENBHOCTH Tpyna. KpoMe Toro, yBenrueHne ynciaa OTKPbITO MPOKJIAIbIBAEMBIX CTOSKOB -
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CBOEOOPa3HbIX IPPEKTUBHBIX OTOMMUTEIBHBIX MPUOOPOB - 3aMETHO COKpPALIAET IUIOLIAlb
HarpeBaTeIbHON OBEPXHOCTU OCHOBHBIX MPUOOPOB.

Cxembl ABYXTPYOHOM CUCTEMBI BOASHOTO OTOILIEHHUS IPEICTABIIEHBI HA puUC. 6.4 npu-
MEHUTENIbHO K JBYX3TaXXHOMY 3AaHMI0. ClieBa noKa3aHa 4acTh CUCTEMBI C BEpXHEW pa3BoO/I-
Ko#l (pucyHok 6.4, a), cipaBa - ¢ HWXKHEH pa3Boakoil (puc. 6.4, 0), mpuyeM JeBbIA U3 IBYX
CTOSIKOB N300pa)k€H C LIEHTPAJIN30BAaHHbBIM YJJaJICHUEM BO3/yXa, a [IPABbIi - C MECTHBIM Yepe3
BO3JIyIIHbIE KPaHbI Ha OTONUTENLHLIX NPUOOPaX Ha BEPXHEM DTaXKE.
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@ - ¢ BEpXHEH pa3BOJIKOH MOJAIOIIEH MarucTpaiiy; 6 - C HWKHEH pa3BoJKol 00enx MarucTpaeii;

1 u 2 - momatomue (T1) u o6patubie (T2) Maructpanu; 3 u 4 - COOTBETCTBEHHO IOIAIOIIHE U 0OpaTHBIC YaCTH CTO-
SKOB; 5 - OTONUTENBHBIE TPUOOPHL; O - Kpansl THa KP/I; 7 - rmaBHbIi cTosik (I'.cT); 8 -OTKpBITHIN paciIupUTENbHBIH
0ax; 9 - BozaymrHas nmuHUS; 10 - Bo3aymiHbIe KpaHbr; 11 - coennauTenbHAS TpyOa pacInpUTEIbHOTO OaKa;

12 - nupkynsaumoHHBIN Hacoc; 13 - TeriooOMeHHHK
Pucynok 6.4. CxeMbl BepTHKAILHON ABYXTPYOHOU CHCTEMBI BOJSTHOTO OTOILICHUSI:

JIByxTpyOHas cuctema, Kak y>ke 0TMEUeHO, IPUMEHSIIACh B TIOCTIEIHEE BPEMSI CPaBHHU-
TEIbHO penko. CucTema ¢ BepXHeil pa3BOAKOM MCIOJIb30BAJIACH IIPU €CTECTBEHHON LIUPKY-
JSILMM BOJIbI, 0COOEHHO MIPU KBAPTUPHOM OTOILICHUH, a TAKXKE IS OTOTUICHUS JKEJIe3HO10-
POXKHBIX BaroHoB. [Ipyr HACOCHOW HUPKYJISILIMU BOJIBI 3T CUCTEMA YCTpanuBajiach NpeuMyLie-
CTBEHHO B MaJOATaXXHBIX ([[Ba-TPU dTaKka) 3[aHUSX BO M30€KaHUE 3HAYUTEIHHOTO BEPTH-
KaJIHbHOTO TETJIOBOTO Pa3peryIMpOBaHUs U3-3a IEUCTBUS B IBYXTPYOHOM CTOSIKE €CTECTBEH-
HOTO JIaBJICHUS.

JIByxTpyOHasi cuctemMa ¢ HU:KHel pa3BOJAKOW MPUMEHSJIACh Yallle, YeM CHUCTeMa C
BEpXHEHN pa3BOJAKON, OCOOEHHO MPH YUCIIC ITAXKEH B 3JaHUSIX 00JIee TPEX U B 3JAHUSX, COCTO-
AIMX U3 PA3HOAITAXKHBIX YacTer. [Ipu 3TOM nexonnnm u3 ee MpenMyiecTB - MEHBLIETO pac-
xoJa TpyO 1 OoJblIeH BEPTUKAIBHON THIPABINYECKON U TEMJIOBOM YCTOMYMBOCTH MO CPAB-
HEHHIO C CHCTEMOM, BBINIOJIHEHHOM C BEPXHEN Pa3BOIKOM.

CoBpeMeHHas TEHACHIINS Ha 3HAYUTEIIBHOE YBEJIMYEHNE B CUCTEMAX BOJSIHOTO OTOII-
JIEHUSI HACOCHOTO LIMPKYJISIIIUOHHOTO AABJIEHHUS CYLIECTBEHHO COKpPAIAET OTPULIATEILHOE
BO3/ICHCTBUE €CTECTBEHHOT'O JIaBJICHUS HA TUIPABIMYECKYI0 YCTOMUYUBOCTH PAOOTHI ABYX-
TPYOHBIX CHCTEM M pacliupsieT o0sacTb UX NMpUMEHEeHHs. B HacTosiee BpeMs Takue CH-
CTEMBI C HUPKHEN pa3BOJAKON MPUMEHSIIOTCS 1 B MHOTO3TaKHOM CTPOUTEIILCTBE.

Boznymniaple TUHUW 71 [IEHTPAIM30BAHHOTO ynaajaeHus Boszayxa (cm. puc.6.4, 0)
yCTPauBAIIUCh TOJIBKO B CHEIUATBHO OOOCHOBAHHBIX CIIy4asiX, yUUTHIBASI YBEITUUYCHHUE TIPH
3TOM pacxojia TpyO U UX HEAOJIrOBEYHOCTH M3-3a aKTUBHOM Koppo3uu. Kak mpasuio, cu-
CTEMY J€JIay C BO3IYIIHBIMU KPAHAMH B BEPXHUX TOUKAX CTOSKOB.
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Ha puc. 6.4 nzo0pakeHa pacupocTpaHeHHasi TaK Ha3bIBaeMasl CToJI00Bas cxema Ipo-
KJIaIKH CTOSIKOB, TIPY KOTOPOM TIOJIBOJIKY MPUCOCTUHSIOTCA K OTOMUTENBHBIM IPUOOpam o1-
HocTopoHHe. [Tonaroniue u oOpaTHBIE YaCTH CTOSIKOB IMPHU 3TOM MPOKJIAIBIBAIOT PSAIOM (TI0-
JIaroIIMe BCEr/a CIpaBa MpH B3risiAe w3 nomemieHus). CymecTByeT Takke IernodeyHast
cXeMa TMPOKIAIKHA CTOSKOB, KOT/Ia OHHM PACIoNIaraloTcs pa3oOIeHHO (M0 OJHOMY MEXITY
npubopaMmu), a MOJBOAKU MPUCOSTUHSIOTCS K Tprubopam ¢ pa3HbIx cTopoH. [Ipu paznocTo-
poHHEM (0COOEHHO IHWaroHajJbHOM) MPUCOSTUHEHUHM TPYyO K paawaTopaM 3TH IPHOOPHI
Jy4Ille TPOrPeBaIOTCs, UCKIIOYAIOTCS TaKXKe CKOOBI HA CTOSKaX JJig OTMOaHUs TOPU30H-
TaJbHBIX TIOJIBOJIOK. Bee ke mpenMyIiecCTBEHHO MPUMEHSIOT CTOJI00BYIO CXeMy, IPU KOTO-
POIi BO3MOXHO HE3aBUCHUMOE PETYJIUPOBAHUE U OTKIIOYEHHUE AJISi PEMOHTa 000COOIEHHBIX
MAPHBIX CTOSKOB.

I'opu3onTanbHas o1HOTPYOHAS cMCTEeMa, BCTpEeUYaBIIasics paHee B OCHOBHOM B O/1-
HOSTAXXKHBIX 3/IaHUSAX BPEMEHHOTO TUTIA, B TOCIEAHEE BPEMs cTajia MPUMEHSITHCS sl OTOII-
JICHUS CETTCKOXO3SIMCTBEHHBIX COOPYKEHUI, MHOTOITaXXHBIX 3/1aHUN KaK MPOU3BOICTBEH-
HBIX, TaK U TPaXJTaHCKHUX (PUCYHOK 6.5).
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| - npoTrouHast BETBb Il IPUOOPOB, PACHIOIOKEHHBIX Ha pa3HbIX aTaxax; |l - mpoTouynas OuduisipHas BETBb;
I11- BeTBB ¢ 3aMBIKaIOIMMU y4acTKamH; 1 - panuatopsr; 2 - Bo3aymiHas Tpy0a; 3 - BO3AYIIHbIC KPaHBI;
4 - nogaromuii CTOsIK; 5 - 00paTHBIN CTOSK; 6 - 3aNIOPHO-PETYIMPYIONIast apMaTypa;
7 -OTKpBITHIH pacIMPUTENBHBIN 0aK; 8 - KOHBEKTOpHI ABYXTpYOHBIE; 9 - kpaHs! Tuna KPIT;
10 -oceBoii 3aMbIKaromuii yuactok; 11 - obparHas MarucTpanis;
12 - mupkysImuoHHBIH Hacoc; 13 -TemmooOMeHHNK
Puc. 6.5. CxeMbl rOpu30HTAIBHON OJHOTPYOHOMH CHCTEMBI BOASHOTO OTOTIICHHS

PacnpocTpaHeHre TOpU30OHTAIIBHOM CUCTEMBI CBSA3aHO C YBEJIMYECHHUEM JUIMHBI 371a-
HUI, BHEAPEHUEM COOpPHBIX KapKAaCHO-TAHEJIbHBIX KOHCTPYKLIMH C IMIMPOKUM IIaroM Ko-
JIOHH Y YJUIMHEHHBIMH CBETOBBIMU ITpoeMaMH. OTCYTCTBUE B TAKUX 3/aHUSIX IPOCTEHKOB U
OTBEPCTUH B MAHENAX NEPEKPBITUN 3aTPYAHAIO Pa3MEIECHUE TPAIULMOHHBIX BEPTHUKAIb-
HBIX CTOSIKOB. Hann4ue 1eHTOYHBIX CBETOBBIX IPOEMOB IIPEAONPEAEIIIIO pa3MELIEHNE OTO-
NUTENBHBIX PUOOPOB HE OTJEIbHBIMU IPYIIIaMH, a B BUJE IIeNoYeK (BO M30eKaHue Ter-
aoBoro guckoMdopra B noMmenieHusax). CoenHssl MOoCciae10BaTeIbHO OTONUTENIbHbIE TTPU-
OOpBI YBEIMUYEHHOMN JJIMHBI KOPOTKUMHU TPYOHBIMHU BCTaBKAMM, MOJIyYaJId TOPU3OHTATbHBIE
OJIHOTPYOHBIC BETBU.

B ropusoHTanbHON OAHOTPYOHOM CHUCTEME COKpALAeTCsl MO CPaBHEHUIO C BEPTH-
KaJbHOW CHUCTEMOW MPOTSKEHHOCTh TEIUIONPOBOAOB, OCOOCHHO CTOSIKOB M MarucTpajeil.
HemHorounciaeHHble YKpYIHEHHbIE CTOSKH JUIsl TOPU3OHTAIbHBIX OAHOTPYOHBIX BETBEH
(cM. puc. 6,5) NpOKIJIabIBAIOT BO BCIIOMOTraTENbHbBIX TOMELIECHUIX 3/1aHUS.
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B ropu3oHTanbHbIX OJHOTPYOHBIX BETBAX MPUMEHSIOT IPOTOYHBIE HEPETYIUPYEMBIE
npuOOpHBIE Y3IIbl (BETBb 7) U PErYJIUPYEMBIE y3JIbl C OCEBBIMH 3aMblKatoluMu (BeTBb |1
Ha pucyHke 6.6) u 00XoqHbIMH ydyacTKamMu. [Ipu mpoTOUYHBIX BETBIX pEryJMpPOBaHUE TEII-
JOTOJa4M B MOMEUIEHUS OCYIIECTBIISIIOT BO3AYIIHBIMU KJIallaHAMU B KOHBEKTOPAX C KOXKY-
XOM WJIK O0ITUM (17151 BceX MPUOOPOB HA OJTHOM ATaXe) PEryJupyroimum BeHTuieM. [10100-
Has cxeMa IpuMeHseTcs ¢ Hadana 70-X rosoB.
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a - C BepXHEeH pa3BOJKON MTOAAIOIICH MarucTpaiy; 6 - ¢ HIKHEH pa3BoIKOH 00€HX MarucTpaiei
Puc. 6.6. [IpubopHbIe Y3116 TOPU30HTATBHON NBYXTPYOHOI CHCTEMBI BOJSTHOTO OTOILICHHS

IIpy ucronp30BaHUM B CHCTEME OTOIUICHHUs 3[aHUS BBICOKOTEMIIEPATYPHOU BOJBI
NPUMEHSIOT yJIJIMHEHHbIE TOPU3OHTAIbHBIE OJHOTPYOHBIE BETBH C LIMPKYJSILMENH HocTe-
NEHHO OXJIXKJIAIOIIEICs BOJBI CHU3Y BBEPX yepe3 MPUOOPHI Ha pa3HbIX dTaxkax (BeTBb | Ha
puc. 6.5). Toraa BeicokoTeMneparypHasi Boja O0y1eT HaXOJIUThCSI B 30HE MOBBIIIIEHHOTO TH/-
POCTaTUYECKOTO JABJIEHUS, YTO MPEIOTBPATUT €€ BCKUIIAHUE.

['opu3oHTanbHas OJHOTPYOHAsl CHCTEMa NPUTrOAHA TaKXKe Uil MEPUOAUYECKOro
OTOIUICHUS IOMELIEHUHN Ha Pa3IMYHbIX dTaXaxX (HalpuMep, NPy OTIUYAIOIIUXCS TEXHOJIO-
TMYECKHX MPOIIECCaX CO 3HAYUTEIbHBIMU TEIIOBBIICICHUSMH ), @ TAKXKE JIJIS1 OTOIIJICHUS CTa-
PUHHBIX 3JaHUIM CO CBOJAYATHIMU MEPEKPBHITHIMU.

Cxembl OuGUIAPHOI cHCTeMbl BOASIHOIO OTOIUIEHHS, KOTOpasi MOXKET OBITh C Bep-
TUKAJIBHBIMHU CTOSIKAMH M TOPU30HTAJIBHBIMUA BETBSMH, AHAJIOTMYHBI PACCMOTPEHHBIM CXe-
MaM OJTHOTPYOHOI CHCTEMBI.

B BepTuKaNbHON OMPUIAPHOI cUcTeMe YCTPAaWBAIOT, KAK U B OJHOTPYOHOH CHU-
CTeMe ¢ HUKHEHN pa3Boakoi, [1-o0pa3ubie cTosiku (cM. puc. 6.2). 1o Takoii cxeme aenaiu 10
cepenusbl 80-X ro0B OTOIUIEHUE OTAEIBHBIX THUIIOB KPYIHOIIAHENBHBIX JKWIIBIX 3JIAHUM.
Tam ucnosp30BaJICh TpyOUaThle HarpeBaTENbHBIE AJIEMEHTBI, BCTPOCHHBIE BMECTE CO CTO-
SKaMU BO BHYTPEHHHUI OETOHHBIN CIIOM HApPYKHBIX TPEXCIONHBIX CTEHOBBIX Manenei. [1pu
ATOM HarpeBaTEJIbHbBIE AJIEMEHTHI KaKI0TO MTOMELIEHUS JEIWINCh Ha 1BA 3MEEBUKA, U KaXK-
JIbI 3MEEBUK OTAEIIBHO MPUCOEANHSIICSA K BOCXOIAIIEH U HUCXOIAIIEH YaCTAM CTOSIKA.

B ropusonTaabHoii OnpuIApPHOA cucTeMe HCTOIb3YIOT TPYOUaThle OTOMUTEIbHbBIE
npuOOpPbI - KOHBEKTOPHI, OETOHHBIE PAJIMATOPHI MPUCTABHOTO TUIA, PEOPUCTHIE U TIJIAJKHUE
TpyOsI (cM. BeTBb |l Ha puc. 6.5). CranbHble U YyTyHHBIE PAAUATOPBI MOTYT OBITH PUMeE-
HEHBI TOJIHKO MPU JBYXPSIHOM MX yCTaHOBKE. B Takoii cucreMe Tak e, Kak U B OTHOTPYO-
HOMW cucTeMe ¢ MPOTOYHBIMHU MPUOOPHBIMU y3JIaMH, HEBO3MOKHO MHIUBUAYaIbHOE KOJIU-
YECTBEHHOE pPEeryJIMpOBaHUE TEIUIOOTAAaYl OTAEIbHBIX OTONMUTEIbHBIX MPUOOpOB. Ilprume-
HSETCS] KOJTMYECTBEHHOE PETYIMPOBAHKUE TEIUIOOTIA4H CPa3y BCEH HETOYKH MPUOOPOB MITH
pPEryJupOBaHKUE TEIUIOOTAAYM KaXKJA0ro npubopa ‘mo BO3AYyXy', €CIM yCTaHaBIMBAKOTCS
KOHBEKTOPBI C BO3IYLIHBIM KJIaIIaHOM.

budunsphHas cucrema ¢ ropu30HTaIbHBIMU MO(ACaTHBIMU BETBAMH HanOOJIee 4acTo
UCITOJIB3YETCS B IPOU3BOACTBEHHBIX U CEIBbCKOXO35IMCTBEHHBIX 31aHUSX.
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B 0THOATa)XHBIX 3MaHUSAX paHEe TPUMEHSIBIIICECS] TOPU30HTAIBHOE IBYXTPYOHOE pac-
npeeseHIe TeTTIOHOCUTEIS TI0 OTOMMUTEILHBIM MPUOOPaM 3aMEHSIIIOCh COSAMHEHUEM TIPH-
O0pOB 10 OAHOTPYOHOM MK OUdMISIpHON cXxeMaMm, Kak 60J1ee SKOHOMHBIM IO Pacxoy TpyoO
¥ YCTOWYHUBBIM I10 TEII00TAa4€e IPHOOPOB. J[ByXTpyOHBIC MaruCTpaiv MPUMEHSUIUCH JIUIIb
IIPY HEBO3MOXKHOCTH WCITOJIB30BaHUS OJHOTPYOHOH CXEMBI U TOJIHKO C IONMYTHBIM B HHUX
JBYYKCHHUEM TETIOHOCHUTES ((PparMeHT CHCTEMBI - CM. puc. 6.6). [Ipu 3ToM ruapaBIudeckoe
COIIPOTUBJICHUE OTOMUTEIHHBIX TIPUOOPOB 1O BO3MOKHOCTH YBEITUYHUBAIHN, YKPYITHSIS TPH-
OOpBI U UCTIONB3YsI 3SMECBUKOBYIO ()OpMY JIBHIKEHUS BOJIBI B HUX (Ha pHC.6.6 - clieBa).

5.2 CucreMa OTOILUIEHHS € €CTeCTBEHHOM HUPKYJIsIIIUeil BOAbI

O06us1acTb MPUMEHEHHUS CUCTEMBI C €CTECTBEHHOM IIUPKYJIAIMEH BOJIbI (TPaBUTAI[MOH-
HOI1) B HAacTOsIIee BpeMsl, KaK y>Ke U3BECTHO, OrpaHnyeHa. Ee ncrnonb3ytoT A OTOIICHUS
OTJIETTLHBIX JKUJIBIX KBapTUP, 000COOTICHHBIX 3/aHUN (0OCOOCHHO B OTNAJICHHOW CEIbCKOU
MECTHOCTH), 3JaHUI MPU HE HATAXKCHHOM CHAa0XEHUU JIEKTpUUYECKON sHepruei. [ paBura-
UOHHYIO CUCTEMY MPUMEHSIOT TAKXKE B 3JaHUSAX, B KOTOPBIX HEIOMYCTUMBI BbI3bIBAEMBIE
HUPKYISIUOHHBIMU HACOCAMU U BBICOKMMHU CKOPOCTSIMU BOJIbI LITYM M BUOpAIIHs KOHCTPYK-
Ui (Hanpumep, IpU TOYHBIX U3MEPEHUSX ).

Cucrema ¢ ecTeCTBEHHOM HUPKYJISILIMEN BOJBI MOXKET OBITh yCTPOEHA JIJIs1 OTOTUICHHUS
BEPXHUX IMOMEIIEHUI BHICOKUX 37]aHUM (HapuUMep, TEXHUUECKOTO 3Ta)ka MPHU KOHIUIIMOHHU-
POBaHUM BO3/yXa, COBMEIIEHHOM C OTOIJIEHUEM, B OCHOBHBIX MIOMEIEHUSAX 3[aHuUs).

OrpanudeHue 001acTu NMPUMEHEHHUS CBA3AHO C TEM, YTO JJIS IUPKYJISLUUA BOBI UC-
MOJIB3YETCSA Pa3IMYUE B TUAPOCTATUYECKOM JABJIIEHUHM B BEPTUKAIBHBIX YACTSAX CHUCTEMBI,
KOTOPOE TOJILKO B BBICOKHX 3[IJaHUSIX JOCTUTAET 3HAUEHUN, CON3MEPUMBIX C JaBJIEHUEM, CO-
3/1aBa€MbIM HaCOCOM.

B ManiosTaHBIX 3/1aHHUSIX TPABUTALMOHHAS CUCTEMA UMEET CIIEYIOINE HeI0CTATKH
110 CPAaBHEHUIO C HACOCHOM CUCTEMOM BOJSIHOTO OTOILICHHUS:

* - COKpaIIeHHBIN paanyc nerctBus (10 20 M Mo ropu30HTAIN ), 00yCIOBICHHBIN HE-
OOJBIINM MUPKYJISIIUOHHBIM JTaBIICHUEM;

* - TMOBBIIICHHAs MMEPBOHAYANIbHAS CTOMMOCTH (10 5...7 % CTOMMOCTH HEOOJBIINX
3/1aHU) B CBSI3U C IPUMEHEHUEM TPYO YBEJIIMUEHHOTO AHaMeETpa;

* - YBEJIMYEHHBIE PACXO0J METAJUIA U 3aTPaThl TPyAa HA MOHTaX CUCTEMBI;

* -3aMeJUICHHOE BKJIIOYEHHE B ICWCTBHUE U3-3a O0JIBIION TEMII0EMKOCTH BOJIbI M HU3-
KOT'0 IIUPKYJISIIUOHHOTO JABJICHUS,

* - MIOBBIIICHHAs OMACHOCTh 3aMep3aHus BOJIbI B TpyOax, MPOJIOKEHHBIX B HE OTall-
JIMBAEMbIX TOMEUIEHUSIX.

Bmecte ¢ TeM rpaBuUTallMOHHAs CHUCTEMa OTOIUICHUS OOJIaacT JOCTOMHCTBAMM,
OTIPEJICNSIONIMME B OTJICIBHBIX CIIy4asix €€ BhIOOD:

* - OTHOCHTEJIbHAsl POCTOTA YCTPOIMCTBA U IKCIUIAY TAI[UU;

* - HE3aBUCHUMOCTbD JACHCTBUS OT CHAOXKEHUS ANEKTPUUECKOM SHEPIHE;

* - HHUBKasl CKOPOCThb JIBHXKEHHSI TEIUIOHOCHUTEINS, OTCYTCTBUE LHUPKYJSIMOHHBIX
HACOCOB U COOTBETCTBEHHO LIyMa U BUOpaluii;

* - CpaBHMTEJIbHAS I0JITOBEYHOCTS (ITPU MPABUIIBHON SKCILTyaTallii CUCTEMA MOYKET
nerictBoBaTh 35...40 net u 6oJiee 0€3 KanUTaAIBLHOTO PEMOHTA);
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* - YJIy4IIIEHWE TETUIOBOTO PEXUMa MOMEIIEHUH, 00YCIOBICHHOE JIEHCTBUEM C KO-
JMYECTBEHHBIM CaMOPETYJIMPOBAHUEM.

OcTaHOBUMCS Ha SIBJICHHH KOJIMYECTBEHHOTO caMoOperyJupoBanusi. B rpaButanmon-
HOW CHCTEME CO3[aeTCsl CBOCOOpA3HBIi MEXaHW3M €CTECTBEHHOTO PEryJUpOBaHUS: MPH
IIPOBEICHUH OOBIYHOT'O KaYECTBEHHOT'O PETyJIMPOBAHUS, T.€. P H3MEHEHNUN TEMIIEPATYPhI
BOJIbI, CAMOIIPOM3BOJILHO BO3HUKAET KOJUYECTBEHHBIC M3MEHEHMS - M3MEHSETCS PacXo]l
BO/IbI. JeCTBUTENHHO, €CJIM MOBBIIATh TEMIEPATYpPy T'pErolieil BOAbI NMPU MOHUKEHUU
TeMIIepaTypbl HAPY>KHOTO BO3yXa (M HA000POT), TO B CUCTEME M3-3a HUHOTO PacHpe/IeICHUS
IUIOTHOCTH BOJbI Oy/IET yBEIMUYMBATHCS (YMEHBIIATHCS) €CTECTBEHHOE IUPKYISIIMOHHOE
JIaBJICHHE, a CJICIOBATEIBHO, M KOJUYECTBO MUPKYIUPYIOMEH Bobl. OHOBPEMEHHOE U3-
MEHEHHE TeMIEPaTyphl U KOJIMYECTBA BOJbI OOECMEeYMBaET HEOOXOMUMYIO TEIJIOOTAAdY
OTOIUTEIBHBIX TPUOOPOB JIJISl IOIJIEP>KAHMSI POBHOUM TeMIEpaTyphl TOMEIICHHM.

B nByxTpyOHO cHCTeMe YCHIICHHUE WU OCJIa0JICHUE IUPKYJISIINH BOIBI B IIUPKYJIS-
ITMOHHOM KOJIBIIE KaKIOTO OTOIMMUTEILHOTO MTPUOOpa U3MEHSIET TEIUIOTNEpeiady B TIOMEIIIe-
HUE, KOTOPasi, B3aMMOJICUCTBYS C TEIJIOMOTEPSIMU IMTOMEIIEHUS (TOPMO3SCh WIIH BO3pacTasi),
cama BJIMSIET Ha pacXoJ1 BOJIbI, U3MEHSSI TeMITepaTypy oOpaTHOM BOJIBI (a ¢ HEH U ITUPKYJIs-
IIMOHHOE JaBlicHHE). B pesynbrare B KaKJIOM TOMEIICHUU COXPAHSICTCS COOTBETCTBHUE
MEXTy TEIIO0TAaueH MprUOopa 1 TEIUIOMOTEPSIMH, T.€. 00€CIIeUnBaCTCSI PU JCHCTBUN CH-
CTEMBbI OTOTICHUSI POBHBII TETNIOBOM PEKUM.

B BepTuKanbHON OTHOTPYOHOM CHCTEME UMEET MECTO TaKOE K€ KOJIMYECTBEHHOE Ca-
MOPETYJIMPOBAHUE, HO B OTJIMUKE OT ABYXTPYOHON CHCTEMBI B IIUPKYJISIIMOHHBIX KOJIBIIAX
HE KaXI0T0 MTPUOOpa, a y’Ke CTOSIKOB B IIEJIOM C HX TOCIIE0BATEIIBHO COCTMHCHHBIMU TIPH-
6opamu. [Ipu 3TOM ycuiieHne M ocaablieHue IUPKYJISIAA BOJBI MPOUCXOIUT O0Jiee WH-
TEHCUBHO, Ye€M B JBYXTPYOHOI cucTeme. B pe3ynbrare B TEIUIBIN MEPHOJT OTOMUTEIHHOTO
Ce30Ha HAOIIOJAeTCs OTKIOHEHHE OT HEOOXOUMOM TETUIONOMaud Y YacTH MPUOOpPOB: MpH
JIBMKEHUHU B CTOSIKE CBEPXY BHU3 CHJIBHO YMEHBIIEHHOTO KOJUYECTBA BOJIBI HIKHHUE TIPH-
OOpBI HECKOJNIBPKO HEJOTPEBAIOT TOMEIICHHS. JTO SBJICHUE CMSTYACTCS C YBEIMYECHUEM
Yyucia 3TaXen 3/1aHusl.

MO’KHO Cc/IeNIaTh BBIBOJI, YTO MPH €CTECTBEHHOHN MUPKYJISIIUNA BOABI TPEHMYIIECTBO B
MaJI0dTaXHBIX 3JIaHMIX CIICAYET OTAaBaTh JIBYXTPYOHOHW CHUCTEME OTOIICHUS. BepTukanb-
Has OJHOTPYOHAas CHCTeMa MPEINOYTHTEIbHA B MHOTOATAKHBIX 3JaHUAX, TIe OJiaromaps
YBEIMYECHUIO €CTECTBEHHOTO IUPKYJISIIMOHHOTO JTABJICHUS MOKHO YMEHBIIUThH JAUAMETP
TpyO (IO CpaBHEHUIO C ABYXTPYOHOI)/ a TakKe pacroiaratb OTJAEIbHbIE OTONMUTEIbHBIC
puOOPHI HUKE KOTJIA UITK TEIUIO0OMEHHUKA.

Cxema rpaBUTallMOHHON CHCTEMBI BO MHOTOM IMOZI00HA pACCMOTPEHHOM BBIIIIE CXEME
HAaCOCHOM CUCTEMBI OTOIUICHHUS. [lepeunciinm Iuibs 0C00eHHOCTH KOHCTPYKIMHU IPaBUTa-
LHAOHHOMW CUCTEMBI, OTPAXKAIOIINE IPUPOAY €€ ACHUCTBUA.

1. T'paBuTaIIOHHAs CHCTEMA JJISl YIIYYIICHUS IIUPKYJIISIIUN BOABI YCTPAUBACTCSI, KaK
PABUJIO, C BEPXHUM PACHOJI0KEHUEM MOAAIOIIEH MarucTpaiiu - ¢ BEpXHEW pa3BOJKOM (CM.
puc. 5.1, a).

2. PacuiupurtenbHplii 0aK B TPaBUTAIMOHHON CUCTEME MPUCOEIUHSICTCS HEMOoCpe/I-
CTBEHHO K TEIJIOU30JIMPOBAHHOMY IJIABHOMY CTOSIKY /Il HEIPEPBHIBHOTO yIaJICHUS BO3AyXa
U3 CUCTEMBI uepe3 0ak B armocdepy (0e3 Bo31yXO0COOPHUKOB U BO3yXOOTBOTYMKOB).

3. Tonaromiast MarucTpaib MPOKIAAbIBACTCA, KaK MPABUIIO, O] TOTOJIKOM BEPXHETO
sTaka 06€3 TEIUIOBOM M30JISINH C yBEIMYEeHHBIM YKiIoHOM (He meHee 0,005 m/M) muist cbopa
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BO3/lyXa MPOTUB HANPABJICHUS JBUXKEHUS BOJBI (CM. puc. 5.6, 6) Kk TOUKE IPUCOECTUHEHUS
pacupuTeasrHOro 0aka.

4. TlpuOopHBI€ y311bl BBIMOIHAIOTCS ISl 00€CTIeUeHUs ABUKEHUS BOJIbI B OTOIUTENb-
HBIX MPUOOpax 1o cxeme “cBepXxy-BHU3" (cM. puc. 4.17) ¢ 11eJ1b10 TOBBIIIEHHS KO3PdUIIUEHTa
Teryionepeaayu NprudopoB.

5. OgHOTpyOHBIE CTOSIKM YCTPaWBAIOTCS C 3aMBIKAIOIMMHU y4acTKaMu y MPUOOPOB
(cM. puc. 5.7, 6) u1st yMEHbIIICHHS TIOTEPh AaBJICHHS IPH JBHKCHUN BOJIbI Yepe3 IPUOOPHBIC
y3IIBI.

Ha pucynke 6.7 uzo0pakeHa mpuHIIMITHATIbHAS CXeMa rPaBUTAMOHHOMN CUCTEMBI BO-
JITHOTO OTOIUJICHUS C BEPXHEH pa3BOJKON U TETNIOOOMEHHUKOM, KOTOPBIA TPUMEHSIOT MPHU
HE3aBUCUMOM NPHCOEIMHEHNH CHCTEMBI K Hapy>KHbIM TeruionpoBojaaM. [loka3zaHo, 4To
HaTOJHEHHE U MOIMUTKA CUCTEMBI JI€JIat0TCs I€a3pUPOBAHHOM BOIOM U3 HAPY>KHOTO 00paTt-
HOT'0 TEIUIONPOBOJA O€3 HacOoca, YTO BO3MOXKHO MPH JOCTATOYHO BICOKOM JIaBJICHUH B HEM.
[Ipu MecTHOM TermI0CHA0KEHNHU TEIJIOOOMEHHUK 3aMeHsieTcd KOoTiaoM. HanomHenue u noj-
IUTKA [PU 3TOM OCYILECTBIISIETCA U3 HApY>KHOT'O BOJOIIPOBO/IA, & IIPHU €r0 OTCYTCTBUU ITyTEM
PYYHOM 3aJIMBKH BOJBI B PACHIMPUTENbHBIN 0ak. [1onpoOHbIE CXeMbI CTOSIKOB JBYXTPYOHOM
CHCTEMBI JIaHbl HA pUCYHKe 6.4, a, 0MTHOTPYOHOM - Ha pucyHKe 6.1.

B03MOXHO TPpUMEHEHHE TPABUTALIMOHHBIX CUCTEM OTOIUICHHS C HUKHEU Pa3BOIAKOU
o0eux Marucrpaliei, IByXTpyOHbIe U OJHOTPYOHBIE CTOSIKM KOTOPBIX M300pa)KeHbl Ha PHC.
6.4, 6 u 6.2. OnHAKO MPHU STOM YMEHBIIIAETCs [UPKYISIIIMOHHOE JIaBJICHHUE, YTO MPUBOAUT K
YBEJIIMYCHHUIO TUAMETPOB TPYO, YCIOXKHSIETCS COOp M yAaJleHuEe BO3AYIIHBIX CKOIUICHUN U3
cucTeMbl. PacimpurenbHblid 0aKk B 3TOM ClTydae IPUCOEANHEH K MAarCTPAIM B HIDKHEW 4acTu
CUCTEMBI, U €r0 MOYKHO MCIIOJIb30BAaTh ISl yIAJIEHUS BO3/1yXa TOJIBKO ITPH MPOKJIIAIKE CIIEIH-
QJIbHBIX BO3JIYIIHBIX TPYO, MOKa3aHHBIX Ha puC. 6.4, 0.

Cucrema ¢ "onpoKUHYTON" TUPKYJISIMEN NPU €CTECTBEHHOMN LIMPKYJISILIUK BOJbI HE UC-
NOJI3YETCs, TaK KaK B HEM MHOT]a BO3HUKAET 0OPATHOE IBHIKEHUE OXJIaKIEHHOM BOJBI B CTO-
AKax.

1 - TermI00OMEHHUK (MJIH TEIIOTCHEPATOP - BOIOTPEHHBIN KOTEN); 2 U 3 - HapyKHbIE, COOTBETCTBEHHO, TIOJAFOIINAN 1
00paTHBIIA TETUIONPOBOIBI; 4 - TTIABHBIH CTOSIK; 5 - OTKPBITHIN paclIMpUTENbHbBIN 0aK; 6 - MoaroIas MarkucTpaib;
7 - oTOonUTENBHBIN MPUOOP; 8 - HAMOIHUTENBHO-TIOANUTOYHAS TPYOa; 9 - 00paTHBIHN KamnaH

P HUCYHOK 6.7. Cxema I’paBHTaL[HOHHOfI CHUCTEMBI BOASHOI'O OTOITICHUA
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B nByxTpyOHOI1 TpaBUTALMOHHOW CHCTEME OTOIUIEHHS ISl CO3AaHMs JOCTaTOYHOIO
HUPKYJISIIMOHHOTO JABJICHUS CIIEYET YBEIUYUBATh BEPTUKAIBHOE PACCTOSHUE MEXKY HUXK-
HUMU OTOMUTEIBHBIMU MPUOOPAMU U TEIIIOOOMEHHUKOM, JOBOJIS €ro Xots Obl 10 3 M. Eciu
3TO OCYILIECTBUMO B OTJAEJIbHBIX 3/IaHUAX, TO MPU OTOTUICHUH OJHOATAXKHBIX KBAPTHUP U JI0-
MOB, a TAK)Ke KEJI€3HOI0POKHBIX BATOHOB TEIUIOTeHEepaTop (KOTEI) MPUXOIUTCS paciosararb
Ha OJTHOM YPOBHE C OTOIUTENILHBIMU NMPUOOpaMu. B 3THX cilydasx pacCUMTHIBAIOT Ha CO3/1a-
HUE UUPKYJSIUH BOJBI TOJIBKO 32 CUET OXJIAKICHUS €€ B TpyOax.

KBapTupHble cucreMbl BOASIHOTO OTOIIEHUsI TIPUMEHSIOTCS yKe Oojiee cTa JieT. 3a
9TO BpEMsI U3MEHSUTUCH U COBEPILICHCTBOBAIMCH KOTIIBI M KX TOTLTUBO, TPYOBI U OTONUTENbHBIE
IpUOOPHI, UCTIOIH30BAIMCH PA3TMYHBIE CXEMBbI, HO TIPUHIIAII YCTPOUCTBA M JIEHCTBUS OCTa-
BaJICSl OJTHUM U TEM 3K€: JJIS CO3/IaHUS yCTOMYMBOI HUPKYJIALMH BOJIbI OIHA U3 MarucTpaiei
MPOKJIAABIBAETCS O] MOTOJKOM OTaIIuBaeMoro nomemieHus. OXJIaxkJIeHHe BOJblI B 3TON
CPaBHUTEIIBHO BBICOKO PACMHOJIOKEHHOM HaJ KOTJIOM MarucTpaiv U o0ecredynBaeT He00X0-
TUMOE IIUPKYJIAIMOHHOE AaBieHue. UTo ke KacaeTcsi OXJIaXJACHUS BOJIbI B OTOMUTEIbHBIX
npudopax, TO UEHTP OXJAXKICHHS B HUX MOXXET OKa3aThCsl HE TOJBKO HE BBIIIE CEPEIUHBI
KOTJIa, HO JIa’K€ HIKE €€, a 9TO OyJIeT MPEenITCTBOBATh €CTECTBEHHOU LIMPKYJISIIIUU BOIBI.

Haubonee pacripoctpaneHa IByXTpyOHas cucTeMa, pu KOTOPOH MOJIAI0IIy0 Maru-
CTpaJlb Pa3MEIIAIOT MO]T TOTOJKOM OTAIUIMBAEMOI0 ITOMENIEHHUs, 00paTHYIO MPOKIaAbIBAIOT
y T0JIa WIH B TOJIMOJBHOM KaHaje. OTonuTenbHble TPUOOPHI MPUCOSAUHSIOT K TpyOam 1o
cxeMe "cBepxy-BHU3".

TeopeTndeckn BO3MOXKHA IBYXTpyOHas cxema, Korjia He TOJIbKO MojaroIias, Ho U 00-
paTHas MarucTpaiu MOMEIIATCS MO MOTOJIKOM noMmereHus. [Ipu aTom nis odecnieueHus
UUPKYJSILUKA BOJBI HEOOXOAUMO OIyCKaTh OOPATHYIO MAarucTpaib HNETJISIMU A0 HHU3a KaxkK-
JIOTO OTOMUTEIBHOTO NPUOOPA, UTO YBEIMUHUBAET PACXOJ TPYO U YCIOKHSET CITyCK BOJIbI U3
CHUCTEMBI B MPOLIECCE €€ IKCILTyaTalUu.

MoHO TPUMEHUTH TAK)KE€ TOPU3OHTAILHYIO OJHOTPYOHYIO CXEMYy MPUCOCAUHEHUS
OTOIMUTENbHBIX TPUOOPOB, HO U B 3TOM CITydae OJ{Ha U3 MarucTpaliei 1oKkHa ObITh MPOJIO-
KeHa CBepXy (MO MOTOJIKOM NOMEIIECHHH).

Ha pucynke 6.8 nzobOpaxeHna Jjis mpuMepa oJHa U3 JIByX BETBEW IrpaBUTAIIMOHHOU
CHUCTEMBI BOJISTHOTO OTOIUICHUS YKEJIE3HOOPOKHOTO MAaCCAKUPCKOro BaroHa. JIge riagkux
TpyObl Dy70, oOorpeBaroiiie HUKHIOIO 30HY CallOHA, MPUCOCIUHSIIOT CAMOCTOSITEIHHO K
BEpXHEN MOJAIONIEH MaruCTpalid JJi1 YCUIICHHS HUPKYJSUAA BOABI B KaX0i U3 HUX. OT-
JICJIbHBIN OTOMUTEIBHBIN MpUOOp MpeaHa3HaAYeH JJI1 OTOTUICHUS TyaJeTHOW KoMHAThI. [1o-
JIAIONTYI0 MarucTpaib KeNaTeabHO MPOKIIAIbIBATh 0€3 TEMJIOBOW H3O0JISALIUU IJIS1 YBEITUUCHUS

OUPKYJIHIIUOHHOTO AABJICHHA, U U30JIMPOBATH TOJIBKO IJIaBHBIM CTOSIK.
2 3

1 - xoTei; 2 - OTKPBITBHINA PACIIUPUTEIBbHBIN 0aK; 3 - TTOAAIOIIAs MarkCTpalb;
4 - OCHOBHBIE I'PEIOLIHE IIIAIKNE TPYOBI; 5 - OTONHUTENBHEINA IPHOOP TyaneTa

PI/ICYHOK 6.8. Cxema I‘paBI/ITaHI/IOHHOI‘/’I CHCTCMBI BOASHOI'O OTOIICHUA
JKCJIC3HOAOPOIKHOTO MAaCCaAKUPCKOT0 BaroHa
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JI7s1 BBIYMCIIEHUSI €CTECTBEHHOTO IIUPKYISIMOHHOIO JAaBJICHUSA B TPABUTAIMOHHOMN
CUCTEME OTOIUICHHSI HEOOXOIUMO 3HATh TEMIIEPATYPY U IUIOTHOCTH BOJIbI B PA3JIMUHBIX €€
toukax. CrneoBaTeaIbHO, MIPU NPOSKTUPOBAHUN KBAPTUPHOU CUCTEMbI OTOIUJICHUS 00s13aTe-
JIeH TOYHBIM pacyeT TeIionepeaul Yepe3 CTeHKH TpyO [Jid OnpeeeH s CTENeHn oXJla-
KICHUS MTPOTEKAIONICH B HUX BOJBL. DTy OCOOCHHOCThH TEIJIOTUIPABINYECKOrO pacueTa B
HEOOXOJIMMBIX CIy4asix paclpOCTPAHSIOT U Ha JPYyTrue TPaBUTAIIMOHHBIE CUCTEMBI OTOTLIE-
HUSL.

Haumenbliniee oxmnakaeHue BOJBI, a CJIEI0BAaTEIbHO, U HAaUMEHBIIIEE €CTECTBEHHOE
UPKYJISIUOHHOE JTABJICHUE TI0Jy4aeTCsl B IUPKYIISIIMOHHOM KOJIbIIE Yepe3 Mpruoop, OIrK-
HUH K TeIJIoreHepaTopy (Hampumep, B KoJiblie mpudopa S5 Ha puc. 6.8), BCIeACTBUE MaIOn
mumHbl TPYO. [ToaTomy uepes Takoi mpubop, HEe B MPUMEP MOTOKOPACTIPEICIICHUIO B HACOC-
HOW cHCTEeMe, MOKET MPOTEKATh MEHBIIIEE KOJIMYECTBO BOJIBI, UEM Yepe3 MPUOOPHI, yaaieH-
HbIE OT TEIUIOreHepaTopa.

[Ipu pacuere moiaay HarpeBaTeIbHOM MOBEPXHOCTU MPUOOPa KBAPTUPHON CUCTEMBI
OTOIUJICHUS] YUUTHIBAIOT YK€ U3BECTHBIC TEIUIOOTAAUY TPYO, MPOJIOKEHHBIX B TOMEIICHUH, U
JEUCTBUTEIBLHYIO TEMIIEpaTypy BOJBI MIPU BXOJI€ B KaXAbId MPUOOP U BBIXOJIE U3 Hero. B
ATOM 0COOCHHOCTh pacueTa MpUOOPOB TAKOW CUCTEMBbI OTOIIJICHUS.

CucreMa OTOIUICHHS JKEJIE€3HOAOPOKHOTO BaroHa OOBIYHO JIONOJHSAETCS 3JIEKTpUYe-
CKHUM HAaCOCOM JIJI1 BO3MOKHOCTH YCUJICHUS LIUPKYJISIIUU BOIbl. B paiioHax, o6ecrneueHHbIX
YCTOWYUBBIM 3JIEKTPOCHA0KEHHEM, KBApPTUPHAsI CUCTEMA OTOILICHUSI MOKET TaKXKe yCTpau-
BaThCS C IIUPKYJSIIIMOHHBIM HacocoM. HacocHast kBapTUpHas cucteMa OTOIJICHUS JeflaeTcs
TOPU3OHTAIBHOW OAHOTPYOHOU WK ABYXTPYOHOU C HUKHEN MPOKIAAKON 00X MarucTpa-
nei.

5.3 CucremMa BOASIHOIO OTOIJIEHHS BBICOTHBIX 31aHUH

BbICOTHBIE 34aHNS M CAHUTAPHO-TEXHUYECKUE YCTPOKCTBA B HUX 30HUPYIOTCS: JIENSTCS
Ha YaCTH - 30HbI OIPEJIETICHHON BBICOTHI, pa3felieHHbIE TEXHUUECKUMU 3Taxxamu. O0opy1o-
BaHUE U KOMMYHHKAIMH TIOMEIIAIOTCA HA TEXHUYECKUX ATakaxX. B cucremax oToruieHus:, BeH-
TWIALMY U BOJIOCHA0XKEHUS JTOIMyCTUMasi BBICOTA 30HBI OMPEAEIAETCS 3HAYEHUEM THAPOCTa-
TUYECKOT'0 AABJICHUS BOJIbI B HIKHUX OTOMMUTEIBHBIX MPUOOPAX WK IPYTHUX IIEMEHTAX U BO3-
MO>KHOCTBIO pa3MellleHus1 000py10BaHUs, BO3IyXOBOJIOB, TPYO U IPYTruX KOMMYHHUKAIMI HA
TEXHUYECKUX ITAXKAX.

JUis cucTeMbl BOASIHOTO OTOIUIEHHS! BBICOTA 30HBI B 3aBUCMMOCTH OT THApPOCTaTHYe-
CKOT'0 JIaBJICHHMSI, TIOMYCTUMOIO KaK paboyvero Jijisi OTJENbHBIX BUIOB OTOMUTENLHBIX MPHOO-
pos (ot 0,6 7o 1,0 MIla), He momKkHA MPEBHIIATH (C HEKOTOPBHIM 3aMlacoM) 55 M MPHU UCTIONb-
30BaHUM YYTYHHBIX M CTalbHBIX TIpubopoB (mpu paguaropax tuna MC - 80 m) u 90 M mnst
IpUOOPOB CO CTATBHBIMH TPEIOITMMH TpyOamu. BbIcoTa 30HBI MOXKET OBITh YBEIMYEHA MPH
NPUMEHEHUH TePMOCU(POHHBIX OTOMUTEIBHBIX TPUOOPOB.

B npeznenax oHO# 30HbI CUCTEMY BOJISIHOT'O OTOILIEHHSI YCTPanUBarOT IIPHU BOJISTHOM TETI-
JOCHA0XKEHUH 110 CXEME C HE3aBHUCUMBIM IIPUCOEIMHEHUEM K HApY>KHBIM TEIIONPOBOJIAM, T.€.
TMIPABIMYECKHA U30JIMPOBAHHOW OT HApy>KHOM TEIUIOBOW CETH M OT IPYTMX CHUCTEM OTOILIE-
Hus. Takas cuctema UMeeT COOCTBEHHBIE BOJO-BOJITHON TEIUIOOOMEHHUK, LIUPKYJISIUOHHBINA
Y MOJIUTOYHBII HACOCHI, pACHIUPUTENIbHBIN OaK.
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Yucio 30H 1O BBICOTE 37]aHUsl, KK U BBICOTA OTJICIIBHOM 30HbI, OIIPEIEISIETCS Oy CTH-
MBIM THIIPOCTATUYICCKUM JABJICHHUEM, HO HE JIJISl OTONUTEIBHBIX TIPUOOPOB, a it 000py10Ba-
HUS B TEIUIOBBIX MMyHKTAX, PACIOJIOXKEHHBIX MPU BOJSHOM TEIUIOCHA0XKEHUH OOBIYHO B TO/I-
BaJIbHOM 7Take. OCHOBHOE O0OpY/JIOBAaHUE 3TUX TEIUIOBBIX IMMyHKTOB, @ UMEHHO OOBIYHOTO
BUJIa BOJIO-BOJISIHBIC TEIJIOOOMEHHUKUA U HACOCHI, JJaXKE M3TOTOBJICHHBIC MO CIEIUATBLHOMY
3aKa3y, MOTYT BbIJIEpXKUBaTh padouee AaBieHue He O6osee 1,6 MIla. 910 o3Havaer, 4To Mpu
TaKOM 000pPYZ0BaHUH BBICOTA 3[aHUS IIPU BOJIO-BOASIHOM OTOILICHUH THIPABIUYECKU U30JIU-
POBaHHBIMU CHCTEMaMH UMeeT rnpezel, paBHbid 150... 160 M. B TakoM 31aHUN MOTYT OBITH
ycTpoeHsl B¢ (110 75...80 M BbicoTol) win TpH (110 50...55 M BBICOTOM) 30HATBHBIX CUCTEMBI
ororuteHus. [Ipu 3TOM ruIpocTaTHYECKOE NaBlieHHE B 00OPYIOBAHHE CUCTEMbI OTOIUICHUS
BEPXHEW 30HbI, HAXOIAILIEMCS B TTOIBAIbHOM 3Ta)ke, JOCTUTHET PACUETHOIO MpeIena.

B 3npanusix Beicotoit ot 160 10 250 M MOKET MPUMEHSTHCS BOAO-BOJISHOE OTOIJICHHUE C
UCMOJIb30BAHUEM CIIEHUAIBHOTO 000pYyI0BaHUS, pACCUMTAHHOIO Ha padouee aaBieHUe 2,5
MIIa. MoxeTt ObITh TaKk:K€ BBIIIOJIHEHO, €CJIM UMEETCSl B HAJIMYUU Map, KOMOMHUPOBAHHOE
ortoruteHue (prcyHke 6.9): MOMHMO BOIO-BOJSTHOTO OTOIUICHHUS B 30HaX HIbKe 160 M, B 30HE
cBepx 160 M ycTpanBaeTcst napoBOISIHOE OTOIJIEHUE.

Tennonocutenp nap, OTIAWYAIOIINICS HE3HAYUTEIBHBIM THIPOCTATUYECKUM JaBie-
HUEM, MMOJACTCS HA TEXHUYECKUH 3Ta) MOJ BEpXHEW 30HOM, I/1e 000pyayIOT €1lle OJIMH Tel-
JIOBOM MYHKT. B HEM ycTaHaBIMBAIOT MapOBOASHON TETNIOOOMEHHUK, CBOU IIUPKYJISIIIUOH-
HBIM HACOC M PaCIIMPUTENBHBIN 0ak, MPUOOPHI ISl KAUeCTBEHHO-KOJINYECTBEHHOTO PETy-
JUPOBAHUS.

B kaxmol 30HaIBHON CHUCTEME OTOIUICHUS WMEETCS CBOW PaCHIMPHUTEIBHBIN Oak,
000pYyIOBaHHBIN CUCTEMOMN ANEKTPUUYECKON CUTHAIM3ALUUA U YIIPABICHUS MOJINMUTKON CH-
CTEMBI.

111 30HA
2
o
/
F 3 T
M30HA ‘T
=
; 2
Y £
1 30HA F 3
4 £
/ \

w08 | R

AP II‘COHD.EHCAT
I u Il - 30HBI 30aHUA ¢ BO0-BOASIHBIM oTorwieHrneM; |1 - 30Ha 31aHus ¢ MapOBOASIHBIM OTOIIIICHHEM;
1 - pacmmupuTensHbIH 0aK; 2 -IUPKYIAIHOHHBIA HACOC; 3 - TApPOBOASHON TEIII00OMEHHHUK;
4 - BO10-BOASIHOM TEIUIOOOMEHHUK
Pucynox 6.9. Cxema BOJSIHOIO OTOIUJICHUS] BBICOTHOTO 30aHUs
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OnucaHHbI KOMIUIEKC KOMOMHUPOBAHHOIO OTOIUICHHS JEUCTBYET B IIEHTPaIbHOMN
YacTH IJ1aBHOTO KOpIyca MOCKOBCKOTO rOCy1IapCTBEHHOTO YHUBEPCUTETA: B HHXKHHUX TPEX
30Hax YCTPOEHO BOJIO-BOJISIHOE OTOIUIEHUE C UYyT'YHHBIMHU PAaJIMaTOPAMHU, B BEPXHEH UeTBep-
TOI 30HE -MapOBOMSIHOE OTOIUIeHHE. B 31aHusX BhicOTOM O0siee 250 M mpeycMaTpUBaIOT
HOBBIE€ 30HBI TAPOBOJISHOTO OTOIUICHHS WU MPUOETAIOT K AJIEKTPOBOISIHOMY OTOILIEHUIO,
€CJIM UCTOYHMKA [1apa HE UMEETCH.

J1Jist CHUKEHUSI CTOMMOCTH U YTIPOIIIEHHSI KOHCTPYKIIMU BO3MOKHA 3aMEHa KOMOUHU-
POBAHHOT'O OTOIJIEHUS BBICOTHOTO 3[JaHUS OJJHOM CUCTEMOW BOJSIHOTO OTOILICHHUS, IPH KO-
TOpOH He TpeOyeTcsi BTOPO NMEPBUYHBIA TEINIOHOCUTEINb (Hampumep, nap). Ha pucynke
6.10 mokazaHo, 4TO B 3JaHUU MOKET OBITh YCTPOEHA THAPABINYECKU 0011ast CUCTEMa C OJ1-
HUM BOJI0-BOJSIHBIM TETNIOOOMEHHUKOM, OOUTUMH HUPKYJISALUOHHBIM HACOCOM U pacIlINpH-
TeNbHBIM O0akoM. CHcTeMa Mo BBICOTE 3AaHUSI MO-TIPEKHEMY JIEIUTCS Ha 30HAIBHBIC YaCTH
10 MPUBEICHHBIM BbIlIe npaBwiaM. Boga B 30Hy |l u mocnenyromue 30HbI ogaercs 30-
HaJIbHBIMH LUPKYJISAIHMOHHO-TIOBBICUTEIbHBIMU HACOCAMU M BO3BPAILAETCA M3 KaxA0u
30HBI B 001MH pacmupuTenbHoi 0ak. Heodxoaumoe rugpocraTnyeckoe AaBieHUE B TJ1aB-
HOM OOpaTHOM CTOSIKE KaK10M 30HAIbHOW YaCTH MOAIEPKUBACTCS PETYISITOPOM JaBICHUS
tumna “no ceds". ['mapocTaTuyeckoe AaBieHUue B 000pyA0BaHUU TEIJIOBOTO IMYHKTA, B TOM
YHCJI€ U B MTOBBICUTENIbHBIX HACOCAX, OTPAHUYEHO BBICOTON YCTAHOBKU OTKPBITOI'O PACIIH-
puTeNnbHOro 0aka v HE MPEBBIIIAECT CTaHIapTHOTO padouero nasieHus 1 Mlla.

Ty

I1I

1

1 - BOJ10-BOJISTHOM TETUIOOOMEHHHK; 2 - IIUPKYJSIIUOHHBIA HACOC;
3 - 30HAJIBHBIN HUPKYJISLUCHHO-TTOBBICUTELHBINA HACOC; 4 - OTKPBITHIN pacIIMPUTEIIbHBIN 0aK;
5 - perynsaTop naBnenus “mo ceos"

Puc. 6.10. Cxema eqIuHONU CUCTEMBI BOI0-BOISIHOI'O OTOIUIEHUS BHICOTHOI'O 3MaHUS
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Jjist cucTeM OTOIUICHMS BBICOTHBIX 3/IaHUM XapaKTEepHBI JIEJICHUE X B Mpeenax Kax-
JIOM 30HBI 110 CTOPOHAM rOpu30HTA (MO ¢hacagam) U aBTOMATU3ALIMS PETYIUPOBAHUS TEMIIE-
paTypsl TeIIOHOCUTENs. TeMiiepaTypa TeIIOHOCUTENSI BOBI JJI 30HATLHOM CUCTEMBI OTOTI-
JICHUS] YCTAHABIMBAETCA IO 33JaHHON MpOTrpaMMe B 3aBUCMMOCTH OT U3MEHEHUs TeMIiepa-
Typbl Hapy>KHOTO BO3/yXa (peryiupoBaHue “mo po3myieHuto"). Ilpu 3toM 1j1s gactu cu-
CTEeMbI, 000TpeBaroIIe MOMEIIECHHUs, 0OpAIICHHbIE HA 0T U 3aI1a/l, IPelyCMaTPUBaIOT JIOTOJI-
HUTEJIbHOE PErYJIUPOBAaHUE TEMIEPATYPhl TEIUIOHOCUTENS (JUIsI SKOHOMHH TEIIIOBOM HEp-
T'MH) Ha CITy4ai, KOTa Ipy MHCOJISIUK TeMIiepaTypa OMEIIECHH MOBbIIIaeTcs (peryaupoBa-
HUE “TI0 OTKJIOHCHHIO").

J11st OOPOKHEHMSI OTACIIBHBIX CTOSIKOB WJIM YaCTeW CUCTEMbI Ha TEXHUYECKUX ATaKax
MPOKJIAJBIBAIOTCS APEHAKHbIE TMHUU. Ha Bpemst 1elcTBUSI CUCTEMBI APEHAKHYIO JIMHUIO BbI-
KJTIOYAIOT BO M30€XKaHHe HEKOHTPOJIMPYEMON YTEUKH BOJIBI OOIIMM BEHTHIIEM TIEpe]l pa3fie-
JIMTENIbHBIM BOJIOCTOYHBIM OQUKOM.

5.4 JlenieHTPAJN30BaHHASI CHCTEMAa BOJA0-BOASTHOI0 OTOIJIEHUSI

Cpenu npuMEeHsIeMbIX CUCTEM BOJISTHOTO OTOIUICHUS MPeo0IagatoT CUCTEMBI, B KOTO-
PBIX TEMIIEpATypa MOBEPXHOCTU OTOMUTENBHBIX MPUOOPOB orpaHnveHa. Briie paccmarpu-
BAJIUCh PACHPOCTPAHECHHBIE CHUCTEMBI, TJI€ MECTHBIH TEIJIOHOCUTENbh LEHTPATU30BaAHHO
HarpeBaeTcsl BBICOKOTEMIIEPATyPHOUl BOAOM, MpUUeM HarpeBaeTcss MakcumyM j0 95 °C B
nByxTpyOHbIX 1 10 105 °C B ogHOTPYOHBIX cucTeMax. Mexay Tem, cUcTeMa, B KOTOPOi
BBICOKOTEMIIEpATypHas BOJIa TOABOAMIIACH Obl KAK MOXKHO OJIMKE K OTOMUTENHHBIM MPUO0-
paM, a Temreparypa Ux MOBEPXHOCTH MO TUTMEHUYECKUM TpeOOBaHUSIM COXpaHsIach MO-
HUKEHHOM, UMesia Obl ONpeIeIEHHOE IKOHOMUYECKOE MPEUMYIIECTBO Mepel 0OBIYHOM CH-
CTEMOM. DTO MPEUMYILIECTBO JOCTUrajioch Obl 3a CUET YMEHbILIECHUS AUaMeTpa TpyO Iis
NepEeMEIeHHs] COKPAIIEHHOT'O KOJIMYECTBA BOJBI C MOBBIIIEHHOW CKOPOCTHIO MOJ JIaBJie-
HUEM IUPKYJISIITUOHHOTO Hacoca.

B Takoii KOMOMHUPOBAaHHON BOJO-BOJSIHOM CHCTEME HarpeBaHHUE TETUIOHOCUTES
IPOUCXOIUIIO OBl JEIEHTPATM30BaHHO. B TErioBOM MyHKTE 37aHUS 00OpYAOBAHHS IS
HArpeBaHMs W CO3JIaHMs UPKYJISIIUU BOJBI HE MOTPeO0OBaIoCh. Tam TOJIBKO KOHTPOIUPO-
BaJIOCh ObI IECTBUE CUCTEMbI, U YUUTHIBAJICS PACXO/ TETJIOBOM SHEPTHH.

PazbepeM HEKOTOpBIE CXEMBI CUCTEMBI JICIIEHTPATM30BAaHHOTO HarPeBaHUS MECTHOTO
TEIJIOHOCUTENST BBICOKOTEMIIEPATYPHOU BOJIOM, pa3paOOTaHHBIE POCCUHUCKUMU HHKEHE-
paMu, pa3feiuB UX Ha JIBE€ TPYIIIIbI - C HE3aBUCUMBIM U 3aBUCUMBIM MPUCOECTIUHEHUEM CH-
CTEMBI K HAPYKHBIM TEILJIOMIPOBOJIAM.

J{nst neneHTpAIM30BaHHOTO HATPEBAHUSI MECTHOM BOJIbI MJIM MAcCiia 10 He3aBUCUMOM
cxeMe MPEeIJI0KEHBI CTATbHBIE WM KEpaMUYecKre 0€3HANMOPHBIE OTOMUTENIbHBIE PUOOPHI.
D1y puOOPHI, KAK OTKPBITHIE COCYAbI, 3aMOIHSIIOTCA BOJOM (MacioM), HarpeBaeMoil uepes
CTEHKHM 3MEEBHKA BBICOKOTEMIIEpATYpHOU BoAOM. McnapeHue ¢ moOBEpXHOCTH BOJABI B IIPU-
60pe crocoOCTBYET MOBBIIICHUIO BJIQKHOCTH BO3/1yXa B MOMEIICHUH. 3MEEBUK BKJIIOYEH B
OJIHOTPYOHYIO MPOTOYHO-PETYIUPYEMYIO CUCTEMY C "ONMPOKUHYTOU" HUPKYJISLUEH BBICO-
KOTeMIIepaTypHOH BOJIbI (110 puc. 6.3). BeicokoTeMiiepatypHasi BoJia MOKET UMETh TeMIIle-
patypy npu kepamudeckux 6mokax 110 °C, mpu cranbHbIX TprOOpax, 3a0THEHHBIX MUHE-
panbHBIM MaciioMm, 130 °C. IIpu sTom TemnepaTypa mOBEPXHOCTH MPUOOPOB HE MPEBHIIIACT
95 °C.
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JleueHTpaau30BaHHOE CMEIICHUE BBICOKO- U HU3KOTEMIIEpATyPHOIl BOJIbI, T.€. HArpe-
BaHHME MECTHOT'O TEIJIOHOCUTEJIS IO 3aBUCUMOM CXEME MOKET OCYIIECTBIIATHCS B MArucTpa-
JISIX, CTOSIKaX ¥ HEMOCPEACTBEHHO B OTOMUTEIBbHBIX TPUOOpax.

[Ipu cMmenieHnn B MarucTpassix CUCTEMa OTOIUICHMS JIEJIUTCS Ha HECKOJIBKO MOciie-
JIOBATEIbHO COCMHEHHBIX YacTel (MOJACUCTEM), KaK/1asi U3 KOTOPBIX COCTOUT U3 HECKOJIb-
KuX ogHOTPYOHBIX [1-00pa3HbIX cTOsiKOB (cM. puc. 6.2). [TomyTHOE moaMenMBaHue BbICOKO-
TEMIIEPaTyPHOU BOJIBI K OXJIAXACHHOM 0OpaTHON BOJIE U3 TIOJICUCTEM ([17151 TOBBIIICHUS TEM-
nepatypsl oT 70 1o 105 °C) mpoucxoauT yepes mepeMbIluky ¢ auadparMaMu B IPOMEKY-
TOYHBIE MAaruCTPaId MEXKIY OTJIEIbHBIMU MOJACUCTEMAMHU.

B cucrteme co cmernieHruemM BOJIbI B OCHOBaHUHM OAHOTPYOHBIX [1-00pa3HBIX CTOSKOB
MarucTpaib ¢ BBICOKOTEMIEpaTypHOU (TeMmneparypa ti) Bojol nenaercs, B OTIIMYUE OT U3-
BECTHBIX CUCTEM OTOIUICHUS, TAK)KE OJTHOTPYOHOU (pucyHOK 6.11, a). Bona B Hell moHmKaet
TEMIIEpaTypy B TOUKAX CMEIICHUS (B IEHTPaX OXJIAXKCHUS - YepHasi TOUKA Ha PUCYHKE) U
MOCTYIIAET, CTOSIKY C Pa3IuyHON Temneparypoil. B BepThkaabHBIX CTOSIKaX BOSHUKAET B OC-
HOBHOM €CTE€CTBEHHAsI LIUPKYJISIIIUS BOJIbI, TAK KaK TMIPABIMUYECKOE COMPOTUBIICHUE 3aMbl-
KAIOIIUX Y4aCTKOB 1 CpaBHUTEIEHO HEBEIIUKO.

a) 6) 2}

T1 T1
t

@ ¥ 0 - B OCHOBaHUU COOTBETCTBEHHO OJIHO- U JYXTPYOHOI'O CTOSIKOB;
6 ¥ 2 - B OTONUTENIBHBIX IPUOOPaX COOTBETCTBEHHO OJHO- U JABYXTPYOHOI'O CTOSIKOB;
1 - 3aMBIKaIOIIMK YYaCTOK Ha MarucTpaiv; 2 -CMECUTENb; 3 - Auad)parMa Ha 3aMbIKAIOIIEM YUaCTKE CTOSIKa,
4 - nephopUPOBAHHBIA KOJIIIEKTOP
Pucynox 6.11. Y31l cucTeM BOISHOTO OTOIUICHUS C JCTICHTPATN30BAHHBIM CMEIICHHEM

Jlis cMenieHust BOJbl B OCHOBAHUU JIBYXTPYOHBIX CTOSIKOB (1O puc. 6.4, 6) UCHOb-
3yI0TCs criennanbHble cmecuTend (puc. 6.11, 6). Boga B 00enx Maructpaiisix nepemMeniaercs
10J1 JaBJIEHUEM CETEBOI'0 HACOCA, B CTOSIKAX MPOUCXOAUT €CTECTBEHHAS LIUPKYJISALIMS BOJIBI.

[Ipu neueHTpan30BaHHOM CMEIIEHUHU U OJTHOTPYOHBIX CTOSIKaX CUCTEMa OTOILICHUS
JIEJIUTCA Ha JIBE YaCTH: B IIEPBOM BBICOKOTEMIIEpATypHAasi BOJA JBUXKETCS B CTOSIKaX CHU3Y
BBEPX (10 puc. 6.3), oxnaxaasck 10 Temiepatypsl 95 °C, Bo BTOpoii - cBepXy BHHU3 (I10 pHC.
6.1). lna oOecrieueHus 3aTekaHusi B MPUOOPHI HEOOXOAMMOTO KOJMYECTBA BHICOKOTEMIIE-
paTypHOI BOJIbI Ha 3aMBIKAIOIIMX yYacTKaxX yCTaHABIUBAIOTCs nuadparmel (puc. 6.11, 6).

[Ipu neneHTpain30BaHHOM CMEIICHNUH B IByXTPYOHBIX CTOSIKAX BBICOKOTEMIIEpATYp-
Has BOJA MOJAETCSl BHYTPh Ka)KJOTO0 OTOMMUTEIBHOIO MpUOOpa uepe3 nepPpoprupoBaHHBIN
KOJUIeKTOp (puc. 6.11, r) K yepe3 COomIo-CMECUTEIb, a OXJIAXKECHHAs BOJla yAAIISIETCS B
TaKOM >K€ KOJIMYECTBE B OOPATHBIH CTOSIK.

OnucaHHbIE CUCTEMBI OTOIUICHHS HE TOJYYHJIA MAaCCOBOI0 PacIpOCTPaHEHUs U3-3a
3aTpyAHEHUM C TPOKIIAKON TPYO BHICOKOTEMIEPATYPHOM BOJIbI B TOMEIIEHUSX, CJI0KHOCTH
MOHTAKHOT'O M SKCIUTYyaTallUOHHOTO PETyJIMPOBAHUS.

B Hacrosiiee BpeMs IpuMeHsIeTCA NPSIMOTOYHAs! CUCTEMA OTOIUICHHUS C ACLIEHTPaJIu-
30BaHHBIM HArpe€BaHUEM BOJbI, BO3BPALIAOIICICA M3 IOCIEAOBATEIBHO COEIMHEHHBIX
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TpeX-4EeThIPEX MOACUCTEM (TPYII CTOSIKOB). B 3TOM Tak Ha3pIBa€MOI CUCTEME CO CTyIIEHYa-
Toil pererepanueii remneparypsl (CPT) (puc. 6.12) BeicokoTemIiepaTypHasi Bojia HarpeBaet
OXJIQXKJICHHYIO BOJY B JIBYX-TpeX (MEXIy MOJCUCTEMaMH) pereHeparopax TeMIeparypbl
(PT). PerenepaTtopsl TeMiiepaTypbl IPEICTABIIAIOT COOOM MPOTUBOTOUYHBIE TEIIIOOOMEHHUKU
tuna "Tpy0a B Tpyoe" (Hanmpumep, Tpyda Dy25 B kopiyce Dy40). Bona aBakipl MpoTEKaeT ye-
pe3 kaxpIii PT: cHavasa B Bujie BHICOKOTEMIIEPATYPHOM 10 MEXTPYOHOMY ITPOCTPAHCTBY, T0-
TOM B BHJIE€ OXJIXKIACHHOM BOJIbI [T0 BHYTpEeHHEN TpyOe. Boa mpu Bo3BpaliieHuu 13 mocie e
MIOJICHCTEMBI HArpEBAETCsl BEICOKOTEMIIEpaTypHOU BoJoi 110 95... 105 °C, 3aTem nocTynaer B
IIPEITOCIIEIHIO0 MTOICUCTEMY U T.[., TOKa U3 NEPBOM MOICUCTEMBI OHA OXJIAXKIEHHOUN HE BO3-
BPATUTCS K TOYKE BBOJIA B 3[JAHHE BBICOKOTEMIIEPATYPHOU BOJIBI.

I -1 1 -] i -
ﬁ: Z -\J‘—E 2 —J—-——[
ty ! L ty Z T, 1,
7 % wi - 7

t, t, t
1 - moncucrema; 2 - pereHepaTop TeMIepaTypbl
Puc. 6.12. Cxema cucteMbl BOASHOTO OTOIUICHHUS CO CTYNIEHYaTON pereHepanuei TeMmnepaTypsl

Cucremy otoruieHus: CPT BbINOMHSIOT OAHOTPYOHOM € OTHOCTOPOHHUMH YHUDHUITUPO-
BaHHBIMU TTPUOOPHBIMU Y3JIaMH, C BEPXHEH MJIM HIDKHEH pa3BOJIKOM MOJIAIOIIEH MarucTpaiy.

KOHTPOJIBHBIE 3AJIAHUSA U YITPA’KHEHU A

1 TlIpoananusupyiite mokasareny, IpUBEACHHbIC B Ta0M. 6.1, MPUMEHUTENBHO K 17-3TaKHOMY KH-
JIOMY 3JIaHMIO.

2. CocraBbTe psiJi U3BECTHBIX Bam cXeM MpHCcoearHEHUs! TETUIONPOBO/IOB K PauaTopaM M KOHBEKTO-
pam.

3. OxapakrepusyiiTe OCHOBHbIE KOHCTPYKTHUBHBIC Pa3IM4Msi HACOCHOH WM TpaBHTAIMOHHOM CHCTEM
BOJITHOTO OTOIICHHUS.

4. Onuumre sIBJI€HUE KOJTMYECTBEHHOTO CAMOPETYJIMPOBAHNUS B CUCTEME MPAaBUTALIMIOHHOT'O BOJSTHOTO
OTOILJICHHUS.

5. PazpaboTaiiTe KOHCTPYKIMIO MECTHOW CHCTEMbI BOJSHOIO OTOIUICHHS JJIsl OJHOKBAPTHPHOTO
JIBYX3TaXHOT'O JKUJIOTO IOMa C [10/IBAJIOM.

Ilpakmuueckoe 3anamue Neb

BO3JIEMICTBUE COJIHEUHOM PAJIUALIMU HA 3JIAHUE
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6.1 OG6mme cBeaeHUS
6.2. CraTtucTueckue XapaKTepUCTHKU KJINMaTa
.3. Conneynas paguanus

6.1. O0uIMe cBegeHud

B nepeBone Ha pycCKui S3bIK CIOBO <KKIMMaT> O3HA4aeT <KHAKJIOH>. [[peBHue
TPEKU CYUTAIIH, YTO COCTOSIHUE aTMOoc(ephl (TeMIepaTyphl BO3ayXa) 3aBUCUT OT yrIJia ma-
NeHus (HaKJIOHAa) COJTHEYHBIX JIyYel Ha 3eMilt0. YeM BbILIE COJIHIIE, TEM YIOJl MaJeHUs JIy-
yeil ommke k 90°, Tem Ooubliie Teria MOCTynaeT Ha 3eMiTt0. ECiu colHeuHble JIyuH najarT
Ha 3€MJII0 TOJ MajblM YrjoM (Kak Obl CKOJIB3AT MO MOBEPXHOCTH), TO OHH HPHHOCAT
MEHBIIE TEIUIa U TeMIEpaTypa Bo3ayXa MOHMKAETCA. B CBA3M ¢ 3TUM, KJIUMAThI 3€MJIH Je-
JIMJIUCH TIO IMPOTHOMY MPUHITUITY, B 3aBUCUMOCTH OT BBICOTBI CTOSTHUSI COJTHIIA M TIPOJIOJI-
YKUTEJIbHOCTHU IHSA. BbIIM BBIAEIECHBI XOJIOIHBIN, YMEPEHHBIN U dKAPKUM TTOSC.

B nanbHeiiem 0b110 0OHAPYKEHO, YTO B MPEJEIaxX OJHOTO M TOTO K€ IMIHUPOTHOTO
nosica MOTYT HaOJIO/IaThCA pa3iMuHble KIUMathl. B popmupoBanue kimMara CymiecTBeH-
HYIO POJIb BHOCST U APyTrue KIMMaTooOpasyromire GakTopbl: aCTPOHOMUYECKHE, reorpadu-
YeCcKue, MUPKYISIMOHHBIC, BIAaroo0opoT, penbed W XapakTep 3eMHON MOBEPXHOCTH, BbI-
cOTa HaJl yPOBHEM MOPSI, HaTUYHEe MOPEH M OOJBIITUX BOJOEMOB, XapakTepa MOBEPXHOCTH
IIOYBBI, PACTUTEIBLHOIO U CHEKHOT'O TTOKPOBA.

Takum 00pa3omM, KIUMAT — 3TO COBOKYITHOCTh M IOCJIEI0BATEILHOCTh CMEHBI BCEX
BO3MOJKHBIX B JJAHHON MECTHOCTU COCTOSIHUM aTMocdepsl (YCI0BHOM nmoroas). MHOTONIET-
HUW PEKUM TOTOJIbI U Ha3bIBAIOT KiIMMaToM. CocTosiHrEe aTMOC(ephl 3a KOPOTKHI TTpome-
KYTOK BPEMEHM Ha3bIBAIOT Norooi. [loroga oueHb n3MEHYMBA BO BPEMEHU B CHITY TTOCTO-
SSTHHOM M3MEHYMBOCTU aTMoc(epHbIX mporieccoB. OQHAKO, B KaXKI0H MECTHOCTH CYIIIe-
CTBYET 3aKOHOMEPHAsI MOCJIEI0BATEIbHOCTh aTMOC(EPHBIX MPOLIECCOB, ONPEIEISIIONINX U
MOrojy, U KJuMmar.

K oCHOBHBIM KJIMMaTHYECKUM (DaKkTOpaM OTHOCSTCS:

- COJIHEYHAas pajguanus;

- TeMIIEpaTypa BO3AyXa;

- BIIAJKHOCTh BO3/yXa;

- OCAJIKH;

- BETED.

BaxxHoe 3HaueHne nMeeT n3ydeHue coueTanus psaaa GakTopoB:

- BETEp C TEMIIepaTypol (TeMIepaTypHas po3a BETPOB U BO3JEHCTBHUE HA YEJIOBEKA U
KUITYIO Cpeny);

- BETEP € 0Xk7AeM (YBIaXKHEHUE CTEH MPU KOCHIX JOXKIISIX);

- BETEp CO CHETOM M MbLIbIO (METEIH, CHETO3aHOCHI U MBUIbHBIE OYPH).

Takue knumaTtudeckue (HakTopbl, KaKk TEMIEpaTypa ¥ BIAKHOCTb BO3yXa, UMEIOT
CBOWCTBO CKQIAPHOU XapaKTEPUCTUKH, B TO BPEMS KaK COJIHEYHAs pajualus, BETEp U
OCAJIKH SIBIISIIOTCSI 6eKMOPHbIMU, 9TO TIPEAOIIPEALIIAeT TPEOOBaHUS K OPUEHTAIIUH 3/1aHHH,
COOPYKEHUU U TOPOJACKUX TEPPUTOPHUM IO CTPAHAM CBETA.

6.2. CTaTUCTHYECKHUE XapPAKTePUCTUKHU KIUMATAa
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OCHOBO# J1J151 U3YUYCHHSI KIMMATHYECKUX (PaKTOPOB SIBIISTFOTCS Pe3yIbTaThl HAabI0 18-
HUU 3a 3JIEMEHTAaMU KJIMMAaTa, OJIyYEHHbBIE HA METEOPOJIOTMYECKUX CTAHIUAX.

B Poccuu 3tn HabmoaeHus peryiiapHo BeayTesa ¢ XIX Beka Ha HEOOJIbLIOM KoJInye-
CTBE MeTeocTaHui 3 pa3a B CyTku. C pa3BUTHEM NPOMBIIUIEHHOCTH, TPAHCIIOPTA, CEJb-
CKOI'0 X035IMCTBa HEYKJIOHHO Pa3BUBAJIACh CETh METEOCTAHIIMI U KOJMYECTBO HAOIIOIEHUI
B cyTku. C 1966 rona Habmtonenus BeayTes yxe 8 pa3 B CyTKu u aeiictByet 6osnee 10000
METEOCTaHIINH.

Ha ocHoBe 00pa®OTKM MEPBUYHBIX JAHHBIX METEOCTAaHIUMK 00 3JeMeHTaxX Kiumara
MOJIYYaOT Pa3IM4YHbIE CTATUCTUYECKHE XAPAKTEPUCTUKH KIMMATA.

Ha nmpakTrke 00bIYHO UCTIONB3YIOT:

- CpEIHHAE 3HAYECHUS,

- BKCTpeMaJbHbIE (HAanOOJIbIIINE U HAUMEHBIIIHE);

- AMIUIUTYIbI;

- IOBTOPSIEMOCTH;

- HEPEPBIBHBIE MTPOAOJKUTEIBHOCTH.

Cpeonue 3nauenusn. CpeqHee CyTOUHOE OMPEACISIETCS U3 BCEX 3HAYECHHUM JAHHOTO
METEOPOJIOTHYECKOT0 AJIEMEHTA, U3BMEPEHHBIX B T€UEHHUE CYTOK (13 8 u3mepenuii). Cpennee
MECSYHOE NOJIyYaeTCs U3 BCEX CPEAHUX CYTOUYHBIX 3HAUYCHMU 3a NaHHBIM Mecsau. CpengHee
TOJIOBOE — U3 BCEX CPEIHUX MECSYHBIX 3HAUEHUM.

Ikcmpemanvuvle 3navenusn. Cpennue 3HaueHUs (AKTOPOB MO3BOJISIOT CPABHUBATH
KJINMAThI Pa3HbIX PAOHOB, HO X HEIOCTATOYHO IS IOJTHOM XapaKTEPUCTUKH KIMMaTHye-
CKMX YCJIOBUI KOHKPETHON MECTHOCTH.

B k1uMaToiaoruueckux CupaBOYHUKAX MPUBOJATCS TAHHBIE MO:

- aOCOJIIOTHBIM PKCTpeMyMaM (MaKCUMaJIbHbIM U MUHUMAaIbHBIM) METEOPOJIOrnye-

cKkoro ¢akTopa, KOTOPBIM HAOIFOAAICS 32 BECh IIEPHO,1 HAOIIOACHUI;

- CPEITHAM M3 T'OJIOBBIX IKCTPEMAJIBHBIX BEJINYNH;

- CpPEIIHUM 3KCTpEMyMaMm 3a Mecsll (CpeHue 3HaUeHHUs] U3 MAKCUMYMOB U MUHUMY-

MOB 3a KaXKJIbI€ CyTKH).

AGCOIIIOTHBIE HKCTPEMYMBI BECbMa PEJIKH, TOCKOJIBKY OMPEACIISIIOTCS PeIKO Ha0I0-
Ja€MBIMH aTMOC(EPHBIMHU TIPOLIECCAMHU, B TO BPEMSI KaK CPEIHUE U3 IKCTPEMATbHBIX BEJIH-
yyH OoJjiee YCTOMYMBBI B IPOCTPAHCTBE, MOCKOJIBKY OOYCJIOBIIEHBI MOCTOSIHHO JIEUCTBYIO-
MUMH (paKTOpaMH, XapaKTEPHBIMHU JIJIs1 3HAYUTEIBHBIX TEPPUTOPHUIA.

Amnaumyost. B MeTeoposioruy U KIMMaTOJIOTUN aMIIUTYA0N Ha3bIBAIOT PAa3HOCTh
MEXTy MaKCUMaJIbHBIM U MUHUMAIbHBIM 3HAUCHUSIMHU (PAaKTOPA 3a ONPENEICHHBIN OTPE30K
BpEMEHU (CYTKH, MECHLL, TOJ1 U T.J.). DTUM ONPEIEIAETCS HarpeB U OXJIAXICHHE MaTepHa-
JIOB CTPOUTEIBHBIX KOHCTPYKIIUH, YBIAXKHEHUE U BBICYILIMBAHUE, 3aMOPaKMBAHKUE U OTTa-
uBaHUE U T.1. ['0J10Basi aMIUINTy/1a CPEHUX MECAYHBIX TeMIepaTyp BO3ayxa HauOosee
KAPKOTo 1 HanboJIee XOJI0JHOTO MeCsIIa XapaKTepU3yeT CTeNeHb KOHTHHEHTAIbHOCTH KITU-
MaTa, YTo, B CBOIO OUY€pe/ib, JUKTYET TPEOOBAHUS K I€HEpalbHbIM IUIaHAM 3aCTPOUKH To-
poza, 00bEMHO-TUIAHUPOBOYHBIM PEUICHUSIM 3/IaHHUM, BIOOPY KOHCTPYKIUH Orpa)kJIeHUM
3JIaHUH.

Ioemopaemocmu. ITOT IOKA3aTEb ONPEILISIET YACTOTY HAOMIOACHUS KJIMMaTHye-
ckoro ¢akTtopa B JaHHON MecTHOCTU. Hanpumep, moBTOpsieMOCTh BeTpa OO0JIbIlIe ONpeie-
JICHHOM BEJIMYMHBI (JUIs1 pacueTa BETPOBBIX HArpy30K) WM MOBTOPSIEMOCTh BETpa MO PYM-
6am (JU1s1 OIIEHKH TOCTIOJICTBYIONIUX BETPOB), IOBTOPSIEMOCTh OTPHUIIATEILHBIX TEMIIEPATyp
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BO3/lyXa HWKE 33JJaHHON BEJIMYMHBI (I TEIUIOTEXHUYECKUX PAacyETOB OTPaKJICHUM 3/1a-
HUW) U T.4. B kIuMaronoruu noHsATUs <KIMOBTOPSEMOCTH>> U <KBEPOSTHOCTH>> HEPEIKO
OTOKJAECTBIISIIOT U UCIIOJB3YIOT 3TY XapaKTEPUCTUKY Il BEPOSITHOCTHOI'O IIPOrHO3A.

Henpepuvienasa npooonycumensvHocmsy JNEUCTBUS KIMMATHYECKOro (pakTopa sBIIf-
eTCs BAXXHOM XapaKTEPUCTUKOM KiauMmara. HemnpepsiBHas HpPOMOJDKUTEIBHOCTh JIOKIEH
IIPEAONPENEIAET CTENEHD YBIAXHEHNSI KOHCTPYKLHM, TO K€ — UHTEHCUBHBIX JOXKACH THUK-
TyeT TpeOOBaHUS K TEXHUUYECKUM PEIICHUSIM JTUBHEBOTO BOJJOOTBO/IAa U BOJAOOTBOIA C KPO-
BEJIb 31aHUM. HenpepsiBHAsS IMPOAOIKUTEIBHOCT OTPULATENBHBIX TEMIIEPATYP BO31yXa
HUKE OINPENENIEHHON BEJIMYMHBI UKTYET TpeOOBaHUS K MACCUBHOCTU M KOHCTPYKLHUHU
OrpakJIeHUi 37aHuil. PaccMOTpeHHbIE BbIIIE KIMMAaTUYECKUE (PAKTOPbl U UX XapaKTepH-
CTUKH HOCAT OOIIMI XapakTep. 3a pelIKUM HCKIIOYEHHEM OHM HE MPUBSI3AHBI K HYKJIaM
APXUTEKTYPHO-CTPOUTEIBLHONU OTpaciau. B ¢BA3M € 5TUM, OJTHOW U3 TJIABHBIX 3a]a4 CTPOU-
TEJIbHOW KJIMMATOJIOTUM SIBJISIETCS C OJHOM CTOPOHBI — HCIOJIb30BAHUE KIMMATUYECKUX
(dakTOpoB 0011Ier0 XapakTepa /s LeJel MPOEeKTUPOBAHUS, CTPOUTENbCTBA U SKCILTyaTalluu
31aHUU U COOPYKEHUI; U HA OCHOBE 3HAHUM ITOBEACHUS MAaTEPUAJIOB U KOHCTPYKLIUH B DKC-
IUTyaTalky, a TAK)KE B3aUMOJIECHCTBUS C KIIMMATOM UCKYCCTBEHHOU CpeJIbl 3JaHUI U COOPY-
KEHUM — popMyHpoBaHue 3aaHust s [ uapoMerciaysk0bl o pa3paboTKe ClielruaIbHbIX
KJIMMATUYECKUX XapPaKTEPUCTHUK — C IPYIOW CTOPOHBI.

dopMynHpOBaHUIO TPEOOBAHUH K KIIMMATHUYECKUM (haKTOpam JIJIisl IeJIe CTPOUTEIh-
CTBa JOJKHBI MPEAIIECTBOBATh MIMPOKUE 0000IIEHUS U CIelMalbHbIe HayYHbIE HCCIIEN0-
BaHUS MO B3aUMOJCHCTBHUIO 3[aHUS C KIMMAaTUYECKUMH YCIOBHUSIMH, MO (PU3IUKE CPEIIbl
BOJIM3M 3aHUs, IO BIUSHUIO KIIMMAaTUYECKUX (PAKTOPOB HAa MaTepHasbl U KOHCTPYKIIMHU U
1o U3MKe NPOUECCOB B MaTEpHaIax U KOHCTPYKIHMIX B MPOILECCE IKCIUTyaTalluy 31aHHUS.

6.3. CotHeuHasi paauanus

ConHeuHast paguaivs MPEACTABISICT COOOW MOIIHBIM TMOTOK 3JICKTPOMArHUTHBIX
BOJIH pa3JIMYHbIX 4acTOT. Ha rpanuiie atmocdepsl 3TOT MOTOK MpUOIM3uTENbHO paBeH 1200
Bt/m2. Tlpu nmpoxoskiennu uepes aTMocepy 4acThb IHEPTUHU TEPSETCA 3a CUET MOTIIONIECHUS
U paccestHusl.

ConHeuHas paguanus - OIMH U3 TIIaBHBIX KIIMMAaTHIECKUX (DAKTOPOB, KOTOPHIN OIpe-
JeNSIeT KIIMMaT BCel MIaHeThl. B 105KHBIX palioHaX COJTHIE HECET M30BITOK TeTuia U Tpedy-
€TCs 3allUTa 3JJaHUN U TIOMEIICHU OT meperpeBa. V30bITOK COMTHEUHON SHEPTHH UCTIOJIb-
3YIOT JUIs1 OTOIUICHUH 3IaHUU, ITOJTYYEHHUS TOPAYEN BOABI U T.II.

B ceBepHBIX pailoHax ONIYIIAETCS HEOCTATOK COJHEYHOM paauallii U BaXKHBIM SIB-
JSETCS YYECTh W HCIIOJIh30BaTh COJHEYHYIO PAJHAIMI0 KaK CAHWUTAPHO-THTHUCHUYECKHM
dakTop 1 (HaKTOp JOMOIHUTEIBHBIX TEIJIOMOCTYTUICHUA K OTPaXACHUSAM 37aHUN U uepe3
CBETONPOEMBI B TIOMEILICHHUS.

[To ciekTpalbHOMY COCTaBY COJIHEUHAs paJuallus Mopa3aeiseTcs Ha:

ynbTpaduoneroBoe uznydenue (100 - 400um) ~ 4% ;

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

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

W3BecTHO 0J1aroTBOpHOE BIIMSHHUE YiIbTpaduosieToBoi pamuaruu obsacteit A (315-
400aM) 1 B (280-315HM), KOTOpasi YHUYTOXKAET OOJIC3HETBOPHBIC OAKTEPUH, MOBBIMIACT
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YCTOWYMBOCTH K 3a00JIEBAHUSM U OOLIMI TOHYC. IMEHHO C 3TUM y4acTKOM CIIEKTpa CBsI-
3aHbl HOPMBI (ITPOJIOTKUTEIBHOCTD) UHCOJSIIUKA TIoMellleHui u tepputopuil. C yBenuue-
HUEM IIHUPOTHl MECTHOCTH CHUYKAETCS MPUXO0J1 YIABTPAPHOIETOBOM paaralviu. 30Ha yiIbTpa-
dbuoneroBoro kompopra HaxoauTCA B uHTEpBaje 50-55° ceBepHoit mupoTsl. K 1ory ot aTux
IIUPOT ONIYIIAETCS U30BITOK YIBTPahHOIECTOBOTO O0IyUEHUS, a K CeBEpY — AePUITUT.

O6unacte C ynbrpaduoneroBoit paauanuu (100 - 280HM) BRI3BIBACT pa3pylIeHHE MO-
JeKyJ1 O6elka, BhIIIBETAHUE, CTAPEHUE U pa3pyIICHHE CTPOUTEIbHBIX MaTepUaJIoB. JTa 4acTh
yJIbTpadUOIETOBON paaralliil YUYUTHIBAETCS MPHU UCCIEIOBAHUU CTAPEHUS MaTEpPHAJIOB U
MOJENHNPYETCA B KaMEPaX UCKYCCTBEHHOM MOT0/Ibl IIPU UCCIEAOBAHUH JI0JTOBEYHOCTH.

BaxHBIM 371EMEHTOM COJTHEYHOW paJualluM SBISCTCA €€ TeruioBas 4acth (MHpa-
KpPaCHOE U3JIyYE€HUE U YaCTUYHO BUJIUMBII CBET).

CoutHeUHYI0 paualiio 0OBIYHO pacCMaTPUBAIOT Uepe3 MPsIMYI0, PaCCESHHYIO U CyM-
MapHy10. [Ipsamas pagranys — 3TO 4aCTh SJHEPTUHA OT BUAUMOIO TUCKA COJIHIIA, PACCEAHHASA
— 3TO YacTH 3HEPIUM OT HeOOcBoJa 0e3 ydera MpSMbIX COJHEUHBIX Jy4Yel, cyMmapHas —
npeAcTaBisieT co00M cyMMy MpsSIMOM U paccesiHHOM paauanuu. JJisi ropu30HTaIbHBIX 0-
BEPXHOCTEH HUH(pOpMAIUs O MPSIMOM, paCCETHHON U CyMMapHO# COJTHEYHOM paaualiuu sB-
JSI€TCA TOCTaTOYHO MOJIHOM, a JUIsl CTEH 3JaHUM ONPENEIICHHOE 3HAUYEHNE UMEET TAKKE OT-
pa)K€HHasl paHalMs 36MJIM U COCETHHUX 31aHUM.

[Ipuxon cosHEYHON paavanuu K 3AaHUSM 3aBUCUT OT reorpaduyecKodl HIUPOTHI
MECTHOCTH, 00JIaYHOCTH, COCTOSIHUSI M 3aTrPSI3HEHHOCTU aTMOC(hephl, OpUEHTAIIUN TTOBEPX-
HOCTH, BpEMEHH Irojia U CyTOK.

B KOIM4eCTBEHHOM OTHOILIEHHMH WHTEHCHUBHOCTH (HAINpSIKEHUE) COJIHEUHOW pajua-
IIUY HAa HOPMAJIBHYIO K JTydaM MOBEPXHOCTh S, MOXKHO OMPEAEIUTh 10 popMyIie:

sinh
sinhg+C’
rae So — CONHEYHas NOCTOSHHAS, IPUHUMaeMas paBHoi 1200B1/m?;
ho — BBICOTA CTOSIHHSL COJTHIIA JUISI JAHHOW MECTHOCTH B PACUCTHBIN Yac CYTOK, IPajl.;
C— smnupuuecknii KO3 HUIUEHT, XapaKTePU3YIOLIUI MPO3PauHOCTh aTMOC(EPHI.

VHTEeHCUBHOCTL COJIHEYHOW pajMallii Ha MOBEPXHOCTH JIt000i opueHTarmu (S;.o)

MO>KHO OTPENEIUTh Mo (hopmyJie:

S; =So

Sio = Surcos0, (6.1)
r7ie - yroi Mex 1y HallpaBJICHUEM JIyda U HOPMAJIBIO K TIOBEPXHOCTH.

3HaueHue cosO 3aBUCHUT OT yTJia MaICHUs JTy4a, OpUEHTAIH TI0 CTPaHaM CBETA, IUPOTHI
MECTHOCTH 1 onpeiessieTcs 1o hopmyiaM chepruiaeckoil TPUrOHOMETPHUH.

JIJ1s1 BEpTUKAIIbHBIX MOBEPXHOCTEW CTEH 3/1aHUK CyMMapHasi COJTHEYHAs paauaiys (MH-
TEHCHBHOCTB) OyJieT cKiapBaThcs He u3 aByX (C+D), kak Ju1si TOPH30HTAIEHOM TTOBEPXHO-
CTH, a U3 TPEX, TO €CTh YYUTHIBATH CIIIE U OTPAKECHHYIO PAJUAIINIO 3eMJTU U COCETHUX 3TaHUN
(R):

Q = S+D+R, (6.2)
rjae S- npsmasi paauanus;
D - paccesHHas paguarus;
R - oTpaskeHHas paguanysi.

Ecnu ucnonb3oBath 3Ty (opMyiTy U OUEHKHM MHTEHCUBHOCTH CYMMApHOM paiualiuy,
OHa JlaeT OOJIBIIINE OIMIMOKY B CHITY OOJIBIIION aHU30TPOITHOCTH 1TOTOKOB D u R. Ilpu moncyere
CYMM TeIjIa 3a CyTKH Wi 0oJiee 3Ta (hopMyIia IaeT YAOBIETBOPUTEIBbHYIO TOYHOCTD. [Ipu aTOM
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MOKHO HCIIOJIb30BaTh OOLIMpPHBIE JAaHHbIC, IPUBEACHHBIE B CIpaBOYHMKAX 1o Kiumary
CCCP 1o paccessHHOM 1 OTPaXEHHOM painaliiy, NOCTYNAIOMIEN Ha TOPU30HTAIBHYIO IIOBEPX-
HOCTb. B aTOM Cityyae:

D=DA~sin2%; (6.3)

R:RA-sinz% (6.4),

I'7le & - YroJl HaKJIOHA IOBEPXHOCTH K TOPU30HTY;
Di U R - paccesiHHasi ¥ OTPKEHHAs PaJMaliy, NOCTYIAOUMEe Ha TOPH30HTAIIbHYO

HIOBEPXHOCTb.
JUist BepTHKAIBHBIX mOBepxHOCTeH (¢ =90°) sin2 % =0,5; Dj =

mas paauanus OyJeT paBHa:
Q=S+ PA + RA
2 2

B cnemmansHON akTMHOMeTpryeckon ymreparype [10,21,34] n cnpaBounukax [40,52-
55] npuBOAATCS pa3IMYHbIE JaHHBIE 10 UHTEHCUBHOCTH U CYMMAaM COJHEYHOW pagualuu.
3aiaua MpOEKTUPOBAHUS (MM UCCIICOBAHUS ) COCTOUT B TOM, YTO ObI KaK MOYKHO 00JI€€ TOUHO
JUIS peliaeMou 3a/1a4ul BRIOpaTh 3HAYCHUS TTapaMEeTPOB COJTHEUHOMN pajualuu.

B kadecTBe WLTIOCTpaIlMU IPUBEIEM HECKOJBKO TPaUKOB IO MHTEHCUBHOCTH COJTHEY-
HOM pamuanyu [21] i uroHs nipy 0€3001a9HOM HeOe M CeMHOAIUTBHOM OOJIAYHOCTH TS IITH-
poThl MecTHOCTH 56° (puc.6.1, 6.2, 6.3). Crieyer OTMETUTH TO OOCTOSITENIHCTBO, UTO A0COIOT-
Hasl BEJIMYMHA PACCESTHHOM pajuaryu npu oomaynoM Hebe Ha 20-50% Boiie, ueM npu 6€300-
nayHoM HeOe (cpaBHeHue puc.6.1 u 6.3). IHTeHCUBHOCTh CyMMAapHO# COJTHEUHOM paJnaliiu
Ha CTEHAaxX 3JaHUM PA3MYHOW OPHEHTAMM MMEET SIPKO BBIPAXKCHHBIM CYTOYHBIM XOJI

(puc.6.2).

T 2 3 4 5 6 7 8 8 0 /120 K 15 677 % 1927 2
Hemuntoe contievage ot

Puc.6.1. UHTeHCUBHOCTH pacCeTHHOW COJIHEUHOM paJiuallii Ha CTEHAX Pa3IM4YHON opueHTanuu (0e300-
nagHoe He0o, mupoTa 56°)
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Puc.6.2. UHTEeHCUBHOCTh CYMMAapHOM COJTHEYHOM pajialiiy Ha CTEHAX pa3IMuyHO# opueHTanuu (6e300-
JadHoe HEe0O, mHpoTa 56° )
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Puc.6.3. UHTEeHCUBHOCTH pacCeTHHOM COTHEUHOW paJMalliK Ha CTEHAX Pa3IuYHOU OpHEHTAIMH (pu 00-
JaYyHOCTH 7 OaIIOB, mUpoTa 56° )

B cTpouTtenscTBe, NPOSKTHOM MPAKTUKE PEIIAIOT PA3IUUYHbIC 3a7a4M MO YYETY BO3-
JIEVUCTBUSA COJTHEYHOMN paJhalliH.

[Ipo10KUTETEHOCTh O0TYUYEHUSI TEPPUTOPUIA, 3IaHUIM U TTOMEIICHUN (MHCOJISITH)
SBJISIETCS] BAXKHEHIIIMM CaHUTapHO-TUTHEHWYECKUM TpeOoBaHueM. Borpocam HHCOMSINH T10-
CBSIIIIEHBI CIIEIIUATIBHBIEC Pa3/Iebl JAHHOTO TTOCOOUSI.

JIns MHOTHX 1ieJIel BaXKHBIM SIBJSIETCSI OLIEHKA HArpeBa MaTepuajioB U KOHCTPYKLIUMI
IOJT IEUCTBUEM CONTHEUHOU panuarun. [1Iupokoit m3BecTHOCTHIO MoJb3yeTcst hopmyra [Ikio-
Bepa A.M.:

o)
tllvl\é =t|' +—, (65)
%
rac t'ITé. - TeMIeparypa HaPYH(HOﬁ IMOBCPXHOCTH OIr'paKJICHUA (I/IJ'II/I KOHCTPYKHI/II/I);

p - K03 UIMEHT TOTJIONMICHHS COTHEYHON paJHaliil MaTepUaIoM OTPaKICHUS;
S — IHTCHCUBHOCTH COJTHEYHOM pajralliy;
a; - KOO(Q(UIUEHT TEMI000MEHA Y HAPYKHOU MOBEPXHOCTH OTPAXKICHHUM, ONPEIese-

MbIH 110 hopmyJie:
a;j =1,16:(5+10v, (6.6),

IZI€ 0 — CKOPOCTb BETpa.
Kaxymasics nmpoctora GopMysbl UMEET CBOM 0COOEHHOCTH. MOKHO BHUJIETH, UTO B
pacyerax y4acTBYIOT TPU KIMMATHYECKUX (DaKTOpa: t; - TeMIepaTypa Hapy>KHOTO BO3yXa; S

- IHTEHCHBHOCTb COJIHEYHOM pajiMallii ¥ © - CKOPOCTb BETpa. YKa3aHHbIE napamerpsl (t; ,S u

1)) JOJIDKHBI OBITH OTCUMTAHBI B OJIMH MOMCHT BPpCMCHH, YTO 1 ONPCACISICT TOYHOCTD pacucTa.
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[Ipudem, cremyer UMETh B BUILY, YTO MApaMETPhI S ¢ 0 UMEIOT BEKTOPHYIO XapaKTEPUCTUKY IO
OTHOILICHHUIO K UCCIIEyEMOM ITOBEPXHOCTH.

B BecenHe-neTHHIA Tepro] HarpeB MOBEPXHOCTEHN Orpax1€HUN MOKET ObITh 3HAYUTEb-
HBIM U TpeOyeT yueTa Ipu BIOOpe MatepuaioB. 3BeCTHBI cilyyau IJ1aBjIeHUs] OUTYMHBIX Ma-
CTUK Ha COBMEILEHHBIX KPOBJISAX OT COJIHIIA U IPOHUKHOBEHUS UX Y€pe3 CTHIKU IIAHEJIEN B
KBAPTUPBI BEPXHUX ITAKEU. VI3BECTHBI Cily4an CIIOJI3aHUs PYJIOHHOI'O KOBpa C KPOBJIY, KOI' /1A
TEMIIEPATypa pa3MArdeHNsI MACTUKH OKa3bIBAJIACH HUKE TEMIIEPATyphl HAarpeBa KPOBIIH (HHUKE

tiia

Ileperpes nmomenieHuii B JI€THEE BpEeMs CBA3aH TAKXKE C BO3JACHCTBUEM COJIHEYHOU
panuanuu. IIpuxoaurcs pemars 3a1a4u IPUX0Aa COJIHEYHON paaualiu K OrpaKIACHUAM 3/1a-
HUUM Y IOCTYIUICHUS TEIUIa COJIHEYHOW paJvalliy 4epe3 CBETOBbIC IpOoeMbl. /[y 3Tux nenen
HeoOxonuma uHpopMmalus He 00 HHTEHCUBHOCTH, @ O CYMMaXx TeIljIa COJTHEUHOM pajuaiuy 3a
OINpENEIEHHOE BpeMsl (4Jac, CyTKU U T.A.). ClleyeT elle pa3 HallOMHMTb, YTO COJIHEYHAas
paananus UMeeT BEKTOPHBIE XapaKTEPUCTUKH, a IPUXOJ TeIia K ¢acaaaM 31aHUM 3aBUCHUT OT
OpueHTalMH (pacajgoB 1O CTpaHAM CBETA.
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Ilpakmuueckoe 3anamue No7

7.1. Temniepatypa Bo3yxa
7.2. BnaxHoCTb BO3/1yXa

7.1. TemnepaTypa Bo3ayxa

B panHeli cripaBo4HOM ¥ HOPMATUBHOM JIMTEPATYPE 10 KIIMMATy IPUBOIUTCS MHOKECTBO
3HAYEHUH TEMIIEpaTyphl BO3IyXa:

- CpeIHsis TEMIIEpATypa 0 MECALIAM U 3a I'OJ;

- abCOJTIOTHBIE MUHUMAIIbHBIEC U MAKCUMAJTLHBIE 3HAYCHMUS;

- CpeIHHE MaKCUMAaJbHbIC 3HAYECHUS;

- CpeaHHe TeMIlepaTypbl HaubOoJIee XOIO0HOM TS TUTHEBKH;

- CpeaHHe TeMIlepaTypbl HaubOoJIee XOIOIHBIX CYTOK;

- CpeIHHUE TeMIIepaTypbl HanOOJIEee XOJIOAHOTO MEPUOA;

- TOBTOPSEMOCTH TEMIIEpPATyp BO3/IyXa B Yacax Mo CyXOMY TEPMOMETPY (C rpajganueit
4yepe3 OIMH IPayc ¢ HapacTaoUM U YOBIBAIOIIIMM UTOTOM YacOB) U T.II.

B nocnenyromux m3ganusx CHulla mo cTpouTenbHOM KIMMATOJIOTUU MPOUCXOIAUT
YTOYHEHUE HEKOTOPBIX IMOKA3ATEJIeN TEMIIEPATYPhI BO3yXa U MOSBIISIIOTCS HOBBIE:

- aMIUIMTYZbI CPETHUE U MAKCUMAJIBHBIE 32 CYTKU U MECSILI;

- BBOJATCS TEMIIEpaTyphl Bo3ayxa pasiauuHoi obecneuenHoctu (0,92; 0,94; 0,95;
0,98);

- BBOJAMTCS Ipajaiusl KJIMMaTHYECKUX ITapaMeTPOB JIJIsl TEIUIOrO U XOJIOIHOTO TIepHU-

OJI0B roja.

N3 MHOXECTBa 3HAUECHNI TEMITEPATYP BO3AYyXa B ITPAKTUKE MPOEKTUPOBAHHUS 3/IaHUI B
HACTOSILIEE BPEMS HAXOIST UCIIOIb30BAHUE HE BCE 3HAUCHUS TEMIIEPATYP, A UX OTPAHUYCHHBIN
MIEPEYEHD.

DTOT NEPEUYEHb U 3HAYECHUS TEMIEpPATyp ONPEACISIOTCS 33Ja4aMH, KOTOPbIE pPEIIaeT
MPOEKTUPOBIIUK.

Tax, nmpu pacuere CONMPOTUBIIEHUS TEIUIONEPENAYE OTPAKIAOMINX KOHCTPYKIIUN U BbI-
YUCIICHUU TPayCO-CyTOK OTOMMUTEILHOTO MEPHOJa, MCHOJIB3YIOTCS CPEIHUE TEMIIEPATYpPbl
BO3/IyXa Meprojia co cpeHer cyTouHou temmeparypoit Huxe 8°C wim Hike 10°C (B 3aBUCH-
MOCTH OT Ha3HAYCHUSI IPOCKTUPYEMOTO 3/1aHUS).

IIpu pacyere coOnmpOTHBIEHHUs TEIUIONEpPEIade OTPaKIAIOIIMX KOHCTPYKLMH Yepes
pacyeTHbIe TEMITEPATyPbl HAPYKHOTO BO3/yXa B XOJIOHBIN MEPUOJ T0J1a BBIOOP KOHKPETHBIX
3HAQUYECHHUM PACUETHBIX TEMIIEPATYP ONPEACIIETCS TEMIIOBOM MHEPLIUEN OrPaXKJaroIIeH KOH-
CTpyKIuu (Tadm. 7.1).

JU1d IpOU3BOICTBEHHBIX 3/IaHUM, MPEAHA3HAYEHHBIX Ui CE30HHOM JKCIUTyaTalMH, 3a
pacUeTHYI0 TEeMIIEpaTypy Hapy>KHOTO BO3[yXa MPUHUMAIOT MHUHHUMAJIBHYIO TEMIIEPaTypy
HanboJiee XOJIOJHOTO MECsIa, KOTOPYIO OMPEIEIISIIOT KaK CPETHIOI0 MECSYHYIO TEMIEPaTypy
SIHBApPsl, yMEHBIIICHHYIO Ha CPEHIOI0 CYTOUYHYIO aMIUIUTYIy Haubosiee X0JI0HOro MecsIIia.

ITpu pacyere TEII0YCTONYMBOCTY OIPAKIAOIIMX KOHCTPYKLUM B TEIUIbINA NIEPUOL IO/,
WCIIOJIb3YIOT JBA 3HAUECHUS TEMIIEPATYP BO3IyXa:

- CpelHss MecsyHasi TeMIlepaTypa BO3/1yXa 3a UIOJIb;

- MakcHMaJbHas aMIUIMTyJa CYTOYHBIX KOJieOaHUW TeMIlepaTyphl BO3AyXa B
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utone (mpmitox. ', CIT 23-101-2000).

Tabmuua 7.1.PacuerHble TemnepaTypbl HAPY>KHOTO BO3yXa JUIsl  XOJIOIHOTIO Ie-
puoja roaa

3Ha4yeHue TerI0BOM
Pacuernas remnepatypa WHEPIUH OTPaKIAFOIIECH
KoHCcTpyKuuu D=R-S

Pacuernas temneparypa Hanbosee

1o 1,5
XOJIOJTHBIX CYTOK, o0ecrieueHHOCThIO 0,98 ’
Cpennsis TeMmiiepatypa Haubosee
or 1,5 10 4,0

XOJIOAHBIX CYTOK, o0ecrieueHHOCTbhI0 0,92
Cpennsis TeMiiepatypa Haubosee

. or 4,0 10 7,0
XO0JI0AHOM NATHIHEBKH, 00ecreueHHOCThIO 0,98
Cpennsist TeMiiepatypa Haubosee

Pedl patyp CBbIIIE 7

XO0JI0AHOM NATUIHEBKH, 00eceueHHOCTRIO 0,92

PacdeTs! Ha TEMI0YCTOMYMBOCTE OTPAKIACHUN MPOBOAAT OOBIYHO MPH YCIOBUSX, €CIN
cpenHeMecsYHas TeMiieparypa utoiis npessimaet 21°C.

Kak Oyzer noka3aHo HuXe, IPU KIMMAaTHYECKOM pailOHUPOBAHUU UCTIOIB3YIOTCS CPel-
HUE MECSIYHbIC TEMIIEpaTyphl BO3AyXa 3a SHBAPh U UIOJIb.

BBenensl crienuanbHbIe 3HAUYEHUSI TEMIIEPATYP MPU pacueTe BEHTWISIUM (IJ1s1 TETJIOrO
Y XOJIOJTHOTO TIEpHO0/Ia roia, napameTpol A u b u 1.1.).

Taxum 00pa3oM, IEpBUYHBIM B BBIOOPE 3HAUEHUM TEMITEPATyphbl HAPY>KHOTO BO3TyXa IS
ApXUTEKTYPHO-CTPOUTEIILHBIX 1IEJIEH SIBJISIETCS TOCTAaHOBKA 3a/1a4ul, OCHOBAHHAs Ha Haubosee
MIOJTHOM MO/IEJIMPOBAHUH (PU3HUECKUX TTPOIIECCOB.

C 3T0i1 TOUKHM 3peHHus 3acily’KUBalOT BHUMaHusA npeasioxkeHus: Casuna B.K. ¢ kore-
ramu [79] mo omnpeneneHuto pacueTHbIX TEMIIEPATYp HAPYKHOTO U BHYTPEHHETO BO3yXa C
TOUKH 3PEHUS] CHUKEHUS 3aTpaT SHEPTMU Ha OTOIUIEHUE 3AaHUIA. DKOHOMUS SHEPro3arpar sB-
JISIETCS BKHEMIIIEH TOCY IapPCTBEHHOM 3a1a4€id, OJTHAKO CIEAYET IOMHUTD, YTO SKOHOMUS B O
HUX BOTIPOCax (IHEPro3arparsl Ha OTOIICHUE ) HE JIOJDKHA OBITH B YITIEpO IPyTUM acrieKTaM 3/1a-
HUIA: KOM(BOPTY, BO3TyX000MEHY B MOMEIICHUSX | T.11., 37JaHNE JOJDKHO MPEICTABISIThH COOO0M
€IMHYI0 COIaHCUPOBAHHYIO CUCTEMY.

1.2. Bhaxcnocme 6030yxa

ATMochepHBIif BO3AyX MpeicTaBisieT co00M cMech ra30B U BOASHBIX napoB.. [loroaa
U KJIUMAT Ha IJIaHETe 3aBUCAT OT paCIpeIeNIeHUs Telia, TaBJIECHUS U COJIEPKaHUs BOASIHOTO
napa B atMmocdepe. ITO CoiepKaHuEe MOKET BBIPAKATHCS B €IMHUIIAX a0COIOTHON BIIAXK-
HOCTH, I/M" (KOJNMYECTBO BIaru B rpaMMmax, coiepkarueiics B 1mM° Bo3Myxa) uim napuyaib-
HBIM JJaBJICHUEM, T.€. JABJICHUEM BOASHOIO Iapa, HaXOASIIErocsl B CMECU € JPYTMMH Ira3aMu,
WM YIIPYTOCThIO BOJSIHOTO napa B nackanisx (I1a).

YeMm Oosblie BIIary COAEP>KUTCS B BO3LyXE, TEM BbIIIE 3HAYEHUE YIIPYTOCTH BOJSHOTO
napa. [Ipu yBennuenuu temnepatypsl Bo3ayxa (Ipd HEM3MEHHOM 0apOMETPUYECKOM J1aB-
JIEHUH ) BO3PACTaeT COCOOHOCTh BO3/AyXa K aKKyMYJIMPOBAHUIO BJIary. J{jisi HOCTOSIHHOW TeM-
nepatrypsl BO3JyXa €ro BIArocojep>KaHue MUMEET Mpejell, Ha3blBaeMblii MaKCHUMaJlbHOU
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YIPYTOCTBIO BOASHOTO [1apa, YTO COOTBETCTBYET MOJTHOMY HACBIILIEHHUIO BO3/TyXa BOSHbIM I1a-
pom.

BnaxxHOCTb BO3/lyXa XapaKkTepU3yIOT TAK)KE€ OTHOCUTENLHOU BIIaKHOCTBIO (@), KOTOpas
IpEeCTaBIIAE€T COOOW OTHOIIECHUE NEHCTBUTENILHOW YIIPYTOCTH BOJSIHOIO Mapa (e) K MakcH-
MaJIbHOW TpH ITaHHOM Temrieparype (E), BbIpakeHHOH B POIIEHTAX:

go:%loo % . (7.1)

OTHOCHTENBbHAS! BIQXKHOCTh BO3yXa SBJSETCS BAXKHEHIIMM CAaHUTAPHO-TUTUEHNYECKAM
nokasarenem. Pe3ysbraTel UCCIIENOBAHU MENMIIMHCKOW HAYKH, 3aKPEIUICHHBIE B HOPMATHB-
HBIX JIOKYMEHTaX, ONPeNeNsIIoT KOM(POPTHOM [T YesoBeKa BlaxkHOCThI0 50-60% mpu Temme-
patypax 18-22°C.

[Ipu BBICOKOW BJIAKHOCTH 3aTPYJHSETCSA OT/Jauya BJIArd C MOBEPXHOCTH KOXHU YEJIO-
BEKa W Hapylaercs TerioBoi Oananc. [Ipu HU3KOM - MPOMCXOIUT UHTEHCUBHOE MCTIApEHUE
BJIarM C KOXH Y€JIOBEKa, BOBHMKAIOT HENPUSATHBIE OILIYIICHHS CYXOCTH BO PTy M TOpIIE.
BnaxxnocTh Bo3yXa BIUSET HA TEIUIOONIYLIECHUS YeJIOBEKa MPU Pa3IMYHbIX TEMIepaTypax.
N3BeCTHO, YTO B CyXOM BO3YyXE JIErYe NEPEHOCITCS HU3KUE TEMIIEPATYPbL, YEM BO BIAKHOM.
(Cubupckue mopossl mipu -40°C serde nepeHocsTcs, 4eM MOpPO3bl CPEIHEN MOJIOCH MPHU -
25°C).

Paznuunble coyeTaHusl BIaKHOCTH BO3JyXa M €ro TeMIeparypbl UCHOJb30BaHbl MPU
ONPEJEICHUH THIIOB ITOTO.

HopmartuBHas ymuTeparypa Mo CTPOMTEIBHON KIMMATOJOTUU COJEPKHUT Pa3IMuHbIC
JTAHHBIE MO BJIAXKHOCTHU BO3/yXa:

- YIPYrocTh BOASHOIO ITapa Hapy>KHOI'0 BO3/ayXxa 1o mecsuam, I Tla;

- CpelHsis MECsIYHAsi OTHOCUTEIIbHAS BIaYKHOCTh Bo3yXa B 13 wacoB (B %) AJ1s1 camoro
XOJIOZIHOTO M CaMOT'0 JKapKOT0 MECSILIEB;

- CpeIHsisi OTHOCUTENbHAS BIAYKHOCTh BO3yXa (B %) 1o Mecsiiam;

- CpeAHss aMIUIMTYJa CyTOYHBIX KOJIEOAHHM OTHOCUTENIbHON BIIAXKHOCTHU BO3/1yXa
HanOoJIee sxapkoro mecsua (B %) (Hanpumep, s Kazanu - 29%).

[Tpu KoneGaHUAX OTHOCUTENBHON BIAXKHOCTH BO3yXa U €ro TeMIepaTypbl BOSHUKAIOT
CUTYAIIMH MOJIHOTO HACBIILEHUS BO3AyXa BoAsiHBIM napoM 0=100% u E =e. Temnepatypy,
IpY KOTOPOM HACTyNaeT COCTOSHUE MTOJIHOTO BJIArOHACHILICHUS, HA3BIBAIOT 1MeMNnepanypou
mouku pocsl. B IpUpOHOIL cpelie 3TO SBIEHUE U3BECTHO YTPEHHUMH pocaMu, TyMaHoM. B yp-
0aHM3MPOBAHHOW CpeJie MPOUCXOIUT KOHJICHCAIUS BIark Ha CTPOUTEIBHBIX KOHCTPYKLUSX,
OTPaXJICHUSAX 3/IaHUH, YTO BBI3bIBAET MIPOLIECCHI, TPEOYIOIINE yueTa MPU MPOSKTUPOBAHUH U
AKCIUTyaTalyu 30aHui. (CHIKEHHE TEMTO3ALMTHBIX KAYECTB YBIaXHEHHBIX KOHCTPYKIUM 1 UX
JIOJITOBEYHOCTH, 00pa30BaHUE TPUOKOB U THUEHUSI, KOPPO3UH U T.I1.).
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Ilpakmuueckoe 3anamue Ne§

8.1. Ocanxu
8.2. CHEXHBII TOKPOB

8.3. Ocaaku

K 510#1 rpynmne MeTeopoIOrHYecKuX SIBICHUW OTHOCATCS JOXKIb, CHET, CMEIIAHHBIC
0CaJIK1, MOPOCh, CHEXKHAS KpyTia, OOMIbHAS pOca U TYMaH, TOJI0JICHBIC SBJICHHUS.

Bce nepeuncrienHble BbIllle pa3HOBUIHOCTU OCAJAKOB TPEOYIOT yueTa py MPOEKTUPO-
BaHUM TEPPUTOPHI U 31aHUH, a TAK)KE MPU UX IKCIUTyaTalluu.

OnbIT IPOEKTUPOBAHUS U SKCILTYyaTaIlUH 31aHUI MOKA3bIBAET, YTO YUET OCAIKOB UJIET, B
OCHOBHOM, I10 CJIEYFOIIMM HaPaBJICHUIM:

- TPOEKTUPOBAHKE JIMBHEBOM KaHAIU3AIUH;

- MPOEKTUPOBAHUE BOJOOTBOJIA C KPOBIIH;

- YBJIQXXHEHHUE CTEH 3[JaHUH KOCBIMHU JIOKISIMU;

- YYeT roJojeIHbIX Harpy3oK;

- YYEeT CHEroBBIX Harpy3oK;

- YYEeT CHEro3aHOCOB TEPPUTOPUH MPH METEISIX.

J1J1s1 pa3HbIX 11eelt TpeOyrOTCs pa3inyHble TaHHbIe 00 OcaIKax.

OmmoOKM B MPOESKTUPOBAHUM WJIM HETPABWIILHO BHIOPAHHBIE XapPAKTEPUCTUKU OCAJIKOB
MOTYT IPUBECTHU K CEPHE3HBIM HAPYIICHUSM B SKCIUTYaTAllMH 3/IaHUI WK K aBAPUSIM.

N3BecTHO MHOXKECTBO CITy4aeB, KOIJla HEBHUMAHUE K OCaJKaM MPUBOAMIIO K PETyIIsip-
HOMY 3aMaurBaHUIO, a, CIIEJOBATENBHO, K MPEKIEBPEMEHHOMY U3HOCY HECYIIIMX U OTPAXKIAI0-
[IMX KOHCTPYKUM. 31€Ch UMEIH MECTO KaK OLIMOKHM MPOEKTUPOBAHUS BOJIOOTBO/A C KPOBIIH,
TaK U HEKa4eCTBEHHOE MPOU3BOJCTBO paboT. M3BecTeH cityuail oOpylIeHUs] KPOBIM OJIHO-
ATaKHOTO rapaka ¢ BHYTPEHHUM BOJIOOTBOJIOM MOCJIE HECKOJIBKUX YaCOB MHTEHCHBHOTO JIOMKIS.
CeueHrie BOZIOOTBOIHBIX TPYO HE OBLJIO PACCUMTAHO HA MHTEHCUBHBINA J0XK/b, B PE3YJIbTAaTE
Yero 3a MapareToM KpOBJIY CKOMMIMCh MHOTUE TOHHBI BOZBL. DTOT MEPErpy3 1 BbI3BaI 00pyI1IIe-
HUE KOHCTPYKIIUM.

Ha oreuecTBEHHOM CTPOUTEIILHOM PHIHKE TOSBUIIOCh MHOKECTBO 3apyOeKHBIX TEXHO-
norui. Jlaneko He Bce U3 HUX MOTYT OBbITh UCTIOJIb30BAHbI B HAINX KJIMMATHUECKUX YCIOBUSIX.
APXUTEKTOPBI ¥ TPOCKTUPOBIIUKH 3JaHUHN 4acTO 3a0bIBAIOT 00 3TOM.

Tak, B cpeaHen I0J0Ce YacTO MCHOJIb3YIOT KOHCTPYKIHUIO METAJUIMYECKONW KPOBJIH C
MIOJIBECHBIMH BOJIOCOOPHBIMH JIOTKaMHU. B BeCEHHMIA T OCEHHUI TIEPHOJT TIPH OTTETIEIISX U 3a-
MOpPO3KaX YKa3aHHBIC JIOTKH 3aIOJTHSIOTCS JIbJOM M HE BBIMOIHAIOT (YHKIIMH cOOpa BOJBI C
KPOBJIM M OTBOJIA €€ JI0 MPUEMHBIX BOPOHOK. B cHity 3TOrO0, Ha JI0TKax 00pa3yroTcs MOILHBIE
COCYJBKH, Macca KOTOPBIX MPUBOIUT K OOPBIBY BOAOCOOPHBIX JOTKOB. (B TpaaummoHHBIX
«PYCCKHUX» KPOBIIAX BOJOCOOPHBIE JIOTKU SABISIOTCS YAaCThIO METAUTUYECKOW KPOBJIH H
NPOYHO 3aKPEIUIEHBI HA KApHU3E). DTH IPUMEPBI MOXKHO MPOJOIKHUTb.

Jis pelieHust 3a/1a4u BOJIOOTBO/IA C KPOBIM TpeOyeTcss nH(popMalys 00 MHTEHCUBHBIX
0caZikax 3a HeOOJBILIOW OTPE30K BPEMEHU UM MH(POPMALIMS O TaK HA3bIBAEMOM PacyeTHOM
noxje. Yepes pacueTHbIi 10K /1b ONPEAEIIIIOTCS CXeMa BOJOOTBO/A, IUIOIIAIU BOA0CcOO0pa,
KOHCTPYKIIUSI BOJOIIPUEMHBIX BOPOHOK U CEYEHUE BOJOOTBOASIIUX TPYO (CTOSKOB).
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PacueTHbIil pacxoa A0KIAEBBIX BOJ C BOAOCOOPHOM IUTOIIAIN CIIEAYET ONPEENSTh 10
dopmynam [58]:
a) JJIs1 TUTOCKUX KPOBeJb (C yKIOHOM MeHee 2,5%):

F-q
20 .
Qarp.= 1/cex; 8.1
%3+ 1 6000 8.0
0) [T CKaTHBIX KPOBEJh (C YKJIOHOM Oostee 2,5%):
.q5
Qaxyp.=k Jn/cex, (8.2)
9af=="1 10000

1€ Qpacy - PACYETHBIN PaCXO/1 IOMKEBBIX BOJ, JI/CEK;

F - BomocbopHas riomans M;

020,05 - UHTEHCUBHOCTH JIOXJS B JI/ceK HA | Ta JJig JAaHHOW MECTHOCTH IMPOJIOJIKU-
TEIbHOCTHIO 20 MUH U 5 MHH, [IPU NEPUOJIE OJHOKPATHOTO TMPEBBIIICHUSI PACUETHON WH-
TEHCUBHOCTH, PaBHOM OHOMY rOJy;

K1 - K03 pUITMEHT, YIUTHIBAIOIIUI TTEPHUOJT OJHOKPATHOTO TIEPETIOTHCHHUS.

NHTeHCUBHOCTD OIS (20 ompenensercs mo puc.3.4 mia EBponeiickoit Tepputropuun
Poccun.

WHTEHCUBHOCTB OIS (5 CIIETYET ONPENENIATh IO (opMyJIe:

s = 4" Qo (8.3)

IZIE 1 - TapaMeTp, ONPEAEIIIEMBIi o puc.3.5.

3HauyeHMsI BEJIMUMHBI (5, BBIYMCIEHHBIE 110 Gopmye (3.3), mpuBeaeHsl B Ta0.8.1.

Koaddurments K1 ciieayer npuHAMATH:

- JUIs paiioHOB ¢ (20 110 90 j/ra cek, ki = 1

- 71 paiioHoB ¢ Q20 0T 9' 1 10 150 a/ra cek, ki = 1,5;

- JUIs paiioHOB ¢ (20 Oostee 150 n/ra cek, k1= 2.

BoaocOophble miomaan U KOHCTPYKIIHSI BOJOOTBOA JTOJKHBI 00€CTIEUNBaTh YJAICHNE
BOJIBI C KPOBJIM 0€3 TIEPETNOTHEHNSI CUCTEMBI M 0€3 HAKOTUICHHSI BOJIBI.

Jpyroii BompocC, KOTOPbIM JOJDKEH YYUTBIBATHCA MPU MPOCKTUPOBAHUM 3/IaHUN U
KOHCTPYUPOBAHUU OTPAXKIAIOIMIMNX KOHCTPYKIUHU, - MPEJOTBPAILICHUE 3aMauyMBaHUSl CTEH
IpU JOXK/SAX U BBIOOP BOJIOCTOMKUX MarepuaioB. Jlaske mpu HEOOBIIIOM BETPE KAILIN IO
OTKJIOHSAIOTCSI OT BEPTUKAIM U MOMNAJAI0T HA CTEHbl. MeTeoposioruueckue HaOIroAeHUs 10
ATUM MPOLECCAM HE HOCSAT CUCTEMATHYECKOT0 XapakTepa, OJHAKO CYUIECTBYIOT METOJIUKH,
MO3BOJISIONINE PACUYETHBIM ITyTEM OIEHUTh KOJIMYECTBO OCAJKOB, BBIMAJIAIONINX HAa CTCHBI
3JIaHUM PA3IMYHON OPUEHTAIIMM Ha OCHOBE U3BECTHBIX MHOTOJIETHUX KIIMMATHUECKUX JAHHBIX
00 ocaJikax Ha TOPU3OHTAIBHBIC MOBEPXHOCTH M JIAHHBIX O CKOPOCTSIM U TOBTOPSIEMOCTH
BETpa MO Pa3IuvHbIM pyMOaM.

Onpenenuts KOJIMYECTBO OCAKOB, BBIMAAIONIMX HA CTEHBI 3[aHWM TMOJ JIEHCTBHUEM
BETPa, MOXKHO, UCIIOJI3YsI COOTHOIIIEHHUE, CBSA3BIBAIOIIEE KOJIMYECTBO OCAIKOB, BBIMAIAONTIX
Ha FOPU30HTAIIbHBIE TOBEPXHOCTH Pr, ¢ KOJIMYECTBOM OCAJKOB, BBINAJAIOLUIUX HA BEPTHU-
KaJIbHbIE MIOBEPXHOCTU Pp (B MM):

D~ -Ux
‘D" =—A A ’ (84)
U.I.
TJI€ 0B — CKOPOCTH BETPA BO BpeMs TOXKs (M/C);

Un— CKOPOCTh BEPTUKAIBHOTO MMAICHUS Kamellb JOX s (M/C).
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Tabmumna 8.1 3Hauenus BenuuuH (s B J1/cex ¢ 1 ra

(20, B JI/ceK Bennunna napamerpa n
clra |045/05]055|06|065]|0,7|0,75
40 75 | 80| 8 | 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

OrnpeaenuTb KOIMYECTBO OCAIKOB, BHINAIAIOIIMX HA CTEHBI 3/IaHUH 10]T AEHCTBUEM BETpA,
MOJKHO, HUCTIOJIb3YsI COOTHOILIEHHUE, CBA3BIBAIOIIEE KOJMUECTBO OCA/IKOB, BBIIAJAIOIINX HA IO-
PHU30HTAIbHBIE TIOBEPXHOCTH Pr, ¢ KOJMYECTBOM OCa/IKOB, BHINAIAIOLINX HA BEPTUKAIbHbIE
NOBEPXHOCTH Pp (B MM):

Dx -vx
Py =—A A (8.4)

r7ie 3 — CKOPOCTh BETpa BO BpeMsi 0K (M/C);
Dn— CKOPOCTh BEPTUKAJIBHOTO MAaJCHUS Kaneab JOX sl (M/C).

HabGnrogenust mo BeTpy Bcerja OTHOCSTCS K ONpe/eIeHHOMY pyMOy, MO3TOMY BEJIH-
yrHa Pp UMEET Ty K€ OPUEHTAIIHIO.

Kak Ob110 0OTMEUEHO, B METEOPOJIOTHH OTCYTCTBYIOT CUCTEMATHUYECKHE JaHHbBIE TO
CKOPOCTH BETpa BO BpeMsl IO, OJIHAKO B paboTax [21] momyueHa ycToWdYrBasi CTaTUCTUYE-
CKasl CBSI3b MEX/y CKOPOCTBIO BETpA MPHU JOXKIIE U CKOPOCTHIO BETPA MPH BCEX MOTOIHBIX YCIIO-
Busix. Kapra 30H u rpaduku Takoii cBsizu npezacraBieHsl Ha puc.8.1 u 8.2. [lomw3ysich 3ToM
KapToii ¥ TpapuKoM, MOKHO OLIEHUTD U3 HA OCHOBE IIMPOKO MPEICTABICHHBIX B CIIPAaBOYHU-
Kax M0 KJIMMATOJIOTMH JaHHBIX O CKOPOCTH BETpa.

CKOpOCTh BEPTUKAIBHOIO MAJCHUS Kareiab A0XKAA (0,) 3aBUCUT OT JIUAaMETpa Karlellb.
Oxkazanock, UTO MHTEHCUBHOCTh JIOXKI (MM/MUH) CBsI3aHa C JUAMETPOM Kariejlb IpsIMOM 3a-
BHUCHUMOCTBIO: YeM OO0JIbIlIe MHTEHCUBHOCTD JIOK/IS, TEM OOJIbIlE TUaMETp Karelb. TakuM 00-
pa3oM, MO>KHO BOCIIOJTb30BATHCS AIMITUPUUECKON 3aBUCUMOCTHIO (puc.8.3) [21] v O1IEeHUTh  CKO-
POCTb MajicHusi 0caakoB (v,) Yepe3 MIMPOKO MPEICTABICHHBIC B CIIPABOYHUKAX IO KIIUMa-
TOJIOTUU JIaHHBIE 00 UHTEHCUBHOCTHU OCAJIKOB.
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Puc.8.1. KapTa 30H, BbIIEJIEHHBIX [10 XapaKTEPY CBSA3U MEXKYy CPEAHEMECIYHON CKOPOCTHIO BETPa IIPHU J10-
JKJI€ U CPETHEMECSIUHONM CKOPOCTHU BETpa MPH BCEX MOTOIHBIX YCIOBUIX

Cpedremecsan cRopocmb 8empa
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Puc.8.2. I'padmk CBsI3M CpeHEMECSIHON CKOPOCTH BETpa IpH JT0kIe V U cpeTHEMECSTIHON CKOPOCTH BETpa
TIPU BCEX MOTOIHBIX YCIOBHUAX V1
Kpussie 1 -8 coOOTBETCTBYIOT 30HaM Ha KapTe puc.3.6

Puc.8.3. DOmnupuueckas
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DTOT METOJI MO3BOJIET C XOPOIIEH CTATUCTHUECKONW 00ECTICUCHHOCTRIO TIOTYYUTh JIaH-
HbIe 00 YBJIXHEHHH KOCBHIMH JOXKISIMU CTEH 3aHUM pa3u4HON opueHTaruu. Jlns oOmeit
OLICHKHM OCAJIKOB, BBITIA/IAIOIINX HA BEPTUKAIbHbBIC IOBEPXHOCTH, MOYKHO TAKKE BOCIOJIH30-
BaTbCA JaHHbIMU puc.8.4 u 8.5.

Onpenenenue KOIUYECTBA A0S, BBIMAJAIONIET0 Ha CTEHBI 3/IaHUH, - 3TO TOJIBKO Mep-
Bas 4aCTh OLEHKHU BJIAYKHOCTHOT'O COCTOSIHUS Orpa)kAcHUH. Ba)KHO yCTaHOBHUTH, KaKH€ ITPO-
LIECCHI M KAK OHU UAYT B OrPAXJAOIINX KOHCTPYKIMAX IPU J0XKAE ¢ BeTpoM. [loxkaeBas Boia
C BEpXHHUX JdTakKel 3/aHus OyJeT CTEKaTh 10 CTEHE K HWKHUM, YBEIUYUBASCH IO Macce U
CKOPOCTH. DTO MPOUCXOANT IPH JACHUCTBUH BETpa, M BETPOBOM HArop OyIeT OKa3bIBaTh CBOE
BO3JICUCTBUE B 30HE CTHIKOB, IIEJIEH, MBOB U T.4. Hanpumep, onucaHsl ciryyau, Korjaa mnpu
CHJIBHBIX BETpax JI0’KIeBas BOJIa OJHUMAIIACh 10 (hacay 31aHHs BBEpX, 3aTeKasi CHU3Y B IIIBBI

MCKY IMaHCIIAMU. Ot BOIIPOCHI U3YYCHBI HCAOCTATOYHO U Tpe6YIOT CBOCTO PCIICHMUA.
i 20° 30 40° SOUEIeR* IR0 120"10" 160 120" 180" 170*

50*

1450°

Lt

00* 1nge
Puc. 8.4. Otnomenue Ps/Pr mno teppuropun CCCP
. ?0’ 40' 50°80°105" 10° 150° 180*
R o / / i 1\ \\ N/ M
g / N\ ;

Puc.8.5. KonnuecTBo 0cakoB, BHIMAIAOMINX HAa CTEHBI 3/JaHNI HABETPEHHOM OpUEHTAINN
3a TEIUIbIN MEPUOJ] TO/1a, B MM

8.2. CHuesicnblit nokpos
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CHeXHbII TIOKPOB YUYMTBIBAETCS, IMPEXIE BCEro, Kak cHeroBas Harpy3ka. B CII
13330.2018 «Harpy3ku u BO3AEHCTBHS» NPUBOAUTCS METOJIMKA YUETA CHETOBOW HArpy3KH.
YuuThIBa€TCA Macca CHErOBOI'O IOKPOBA, BBOAUTCSA IEPEBOJ ITOM MacChl K CHErOBOM
Harpy3Ke Ha 3/JaHH€, YUYUTHIBAECTCS] CHETOBOM pailoH, MPUBOJATCS CXEMbI CHETOBBIX Harpy30K
Ha [TOKPBITHS 31aHNI, B TOM YHCJIE C YYETOM CKOPOCTH BETpa 3a TPU 3UMHHUX Mecsla. IMeHHO
BETEP U NEPEMEIIECHUE 110 KPOBJIE CHETOBOW MAacChl PUBOAUT K HEPABHOMEPHOCTH CHETOBOU
Harpy3ku Ha nokpsitue. [lnactuka o0bema 31aH1sl BHOCUT CBOU KOPPEKTHUBBI B HEPAaBHOMED-
HOCTb CHEr'OBOM Harpys3Ku, uTo TpeOyeT yuera pH MpoeKTHpoBaHuH (puc.8.6).

6) 8)

H“mwmrﬂ

2) Kﬁ

arrrrr ]
armm U m X)
R
TiiRsasssevrensstill

Puc.8.6. XapakTep cHEroBol Harpy3Ku Ha 3JIaHUSX C PA3TUYHBIM CEUCHUEM TOKPBITHIA
a)...x) (CIT 13330.2018)

XapakTepHOi 0COOEHHOCTHIO 3UMHETO TIEPHO/IA SBJISIFOTCS METEJH, COITPOBOXKIAIOITUECS
cHeronepeHocoM. HarpaBrienue cHeronepeHoca COBIAIAET C HAMPABICHUEM TOCIOJICTBYIO-
IIMX BETPOB 32 3UMHHE MECHIIbI, a 00bEMBI CHETONEepeHoca U 00hEMbI OTIIOKEHUS CHeTa (Cy-
TpoObI) 3aBUCAT OT a3POJIMHAMUYECKUX XapaKTEPUCTUK MECTHOCTH, MUKpOpaiioHa, 31aHus. B
3aBUCUMOCTH OT TUIOTHOCTH CHETa, METEJIM HAYMHAIOTCS, KaK MPaBUIIO, TIPU CKOPOCTH BETpa 5-
6 m/c.

Merteoposnorimueckre HaOMOACHUS YIUTHIBAIOT TPY BUIA METEINEH: 00IIyt0, HU30BYIO U
no3eMKky [17]. Bkiaa kaxaoro Bujia METENIM B MPOLECC CHETONEPEHOCA PA3JIMYEH, TaK KaK
OHU HaOJIFOJAIOTCS TIPU PA3JIMYHBIX CKOPOCTSX BETPA M B PA3JIMYHBIX CIIOSX HAJl TOBEPXHOCTHIO
3emim. OO1Iast METebh COMPOBOXKIASTCS BBITIA/ICHIEM CHETa, HU30Basi HaboqaeTcst 6e3 cHe-
romnajia Mpy CUJILHOM BETPE B CJI0€ HE MEHEE 2M HaJl MOBEPXHOCTHIO 3€MIIU, MO3EMKOM Ha3bI-
BAIOT MEPEHOC CHETa TOJILKO y MTOBEPXHOCTHU 3€MJIM B CJI0€ MEHEE 2M.

MHOrouMCIeHHbIE SKCTIEPUMEHTATIbHBIEC JAHHBIE MOATBEPAKIAIOT, YTO OCHOBHAsI Macca
cHera (6osiee 95%) nepeHOCUTCs B MPU3EMHOM CJI0€ BBICOTOM OKOJIO 2M.

NHTeHCHBHOCTE MepeHoca CHeTa MPOIOPIMOHAIbHA KUHETUYECKOW SHEPTUU BETpa U MO-

KET OBITh OMpeiesieHa 1o Gopmysie:
J=cd (8.5)

TJIe 0 - CKOPOCTh BETPa BO BPEMs METEIH, M/C;
¢ - K03 pHIIEHT MPOTTOPITUOHATHHOCTH.
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VHTEHCHBHOCT EPEHOCA CHETa MOKET BBIPAKATHCS B €JUHUIYY 00HEMA - M° MIIM MAcChI
- KT Ha METp ITyTH 32 CMHUITY BPEMEHH, YTO 3aJI0KEHO B pa3MepHOCTH Kod(duiimerta mporop-
IIMOHATLHOCTH C.

KomyecTBo mepeHOCMMOTo CHeTa 3a BpeMsi MeTelH () 3aBUCHT OT €€ MPOAOJKUTETBHO-
ctH (7). DopMyra UHTEHCUBHOCTH (8.5) IpUMET BUI:

q=J-t = c-vit, M3/ M. (8.6)
Eciu BeTep JyeT 1Mo yIJIoM @ K JJAHHOMY OOBEKTY, TO:
q=J-zsina. (8.7)

JI71st 3aHOCHMMOTO y4acTKa JUTMHHOM | TIociie CyMMHUpOBaHUs BCex MeTesIel (1) 3a 3umy
MOJTYYMM KOJIMYECTBO HAKOILJICHHOT'O 33 3UMY CHEra:

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

OOBEM NIEPEHOCHMOTO 3a 3UMy cHera Goinee 200M°/M, BIseTCS HEONArONPUATHBIM H TPE-
Oyer crneuuabHBbIX MPOEKTHBIX PEIICHUH MO CHUKEHUIO0 CHEr03aHOCOB TEPPUTOpPUN 3a-
CTPOMKH.

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

Crnenyet UMeTh B BUY, YTO TOYHOCTh ATUX PACUETOB B 3HAUYUTEIILHOM CTENIEHU 3aBU-
CHUT OT TOYHOCTH OIIPENICICHUsI CKOPOCTU BETpa MPH METENSX, Tak Kak B ((OpMYJTy OHA BXOJIUT
B KyOe.

Ornpenenenne ooumMx 00bEMOB CHETONIEPEHOCA 38 3MMHUIM MIEPHO/T €11Ie HEe 03HAYAET OIpe-
JIeTICHUS] MECTa ero OTJIOKEHUS BO BpeMs MeTesiel 1 00pa3oBaHusi CyrpoooB. OOBeMbI CHErore-
peHOCca, METOAMKA MOJICYETAa KOTOPOro pa3paboTaHa METEOPOJIOraMHu, - 3TO NIEpBasi 4aCTh MPO-
Onembl. BTopas yacTe - onpeneaeHrue MECT €ro OTJI0XKEHUS U 00pa3oBaHus CyrpoOOB - CBS-
3aHa C aPOAMHAMHUKON MUKPOPAKOHOB, IPYIII 3AAHUM, OTACIIbHBIX 3JaHUN U UX YaCTEH, MAJIbIX
¢dbopM, 3a00pOB U T.I1.
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OT0keHre NepPEHOCUMOr0 IPU METENSAX CHEra y MPEnsTCTBUM CBSI3aHO C YaCTUYHOMN
MOTEPEN CKOPOCTH BETPA U BOSHUKHOBEHUEM BUXPEBBIX IIOTOKOB BO3yXa.

KauecTBeHHBIN XapakTep CHETOOTIOKEHUN y MPENATCTBUS MMOKa3aH Ha puc.8.8. Pe-
IBHBIA XapakTep CHErOOTIOKEHUH MOXKET BUIOU3MEHSTHCS B 3aBUCMMOCTH OT CKOPOCTHU
BETpPa, OT BEJIMYMHBI KOTOPOH 3aBUCUT OTPBHIB CTPYH OT MPEMSATCTBUS U 00pa30BaHUE BUXPEH.

a) 8)
e ,4—\

P T~ ¥

// = RN 1’///»/‘; O \\“;
» e \ = \'q'ﬁ e~ -

- | \) ~N ——— P
—= /@O o NT—

0,8H

— \\‘\ s ity
o ) TGS

Puc.8.8. KauecTBeHHBII XapakTep CHETOOTJIOKEHUH Y MPESATCTBUI: a) ¥ 0) CXEMBI B pa3pese, COOTBET-
CTBEHHO, TOYEYHOTO U MPOTSHYKEHHOTO 3/1aHUM, B) U ') CXEMBI B IJIaHE, COOTBETCTBEHHO, KOPOTKOT'O (BIOJIb
HaIpaBJIeHUs BETPa) U JJIMHHOTO (B0JIb HAIPABJICHUSI BETPA) 3JJaHUM

HMHTEHCHBHOCTD OTJIOXKCHHUI CHETA B 30HE MPETATCTBUS MOXKET OBIThH OIPECIICHA T10
dbopmyie:
A43=31-J2=c (v -v3) M¥m uac,
r7ie J1 — MHTEHCUBHOCTh CHETOMepeHOCca 10 MIPETSITCTBUS;
J2— TO e B 30HE MPENSTCTBHUS;

01 — CKOPOCTH BCTPaA A0 MPCIIATCTBUA,
02 — TO 7K€ B 30HC IIPCIIATCTBHUAA.

BenuunHa OTI0KEHUI CHETa B 30HE MPEMSTCTBUS 3aBUCUT OT MPOJIOKUTEIHLHOCTH
MeTenu (T) U, B COOTBETCTBUU ¢ (hopmyion (8.8), MOKET ObITh OIpe/ieiieHa U3 BhIPAKCHHUS;

q= C-(ul3 —ug’)'r M3/M. (8.9)
ITo 06beMaM CHErOOTIOKEHUI W3BECTHBI JIUIIL €MHUYHBIE PAOOTHI U TPeOyIOTCS
CHUCTEMHBIE HCCIIEI0BAHMS.

Ilpakmuueckoe 3anamue Ne9
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9.1. Berep
9.2. Onenka Kpyra TOpH30HTA 110 KIIMMaTHYeCKUM (hakTopaM M aHAJIN3 MUKPOKJIMMATa B
pailioHe 3aCTPOVKH

9.1. Berep

BeTpoBoii pexum ropo/10B ¥ MOCEeNIEeHUA HAXOAUIICS BO BHUMAaHUU IPEBHUX 30,T4MX, Oec-
MIOKOMT OH M COBPEMEHHBIX CTpouTeNel. [ unmokpar npeackasbiBai BUbl 3a00JI€BaHUI y TOPO-
’KaH B 3aBHCUMOCTHU OT MIPe00IaIaloluX B TOpojie BETpoB. BuTtpyBwuil npenocreperan ot BeT-
POB B MEpEyJIKax ropojia: XOJIOAHbIE BETPbl HEMPHUSATHBI, 3HOWHBIE HE3IOPOBBI, BIAYKHBIC
BpelIHbl. AprcTOTeNb 00paliial BHUMaHUE MPH BHIOOPE MECTOPACTIONOKEHHUS TOPO/Ia: TOpo/ia,
oOpallleHHbIE K BOCTOKY U B CTOPOHY BOCTOYHBIX BETPOB, HAUOOJIEE yIOBJIETBOPSIIOT CAaHUTAP-
HBIM yCJIOBUSIM.

B HanmoHabHBIX TUTIIAX KWJIbS U 3aCTPOMKAX MTOCEJICHUM yUeTy BETPOBOI'O pPeXUMa ye-
JsieTcs cepbe3Hoe BHMMaHue. Tak, B SINOHMY XKWIKIIE CTPOMIIOCH TaK, YTOOBI MOTOKH BO3/AyXa
MOTJIM CBOOOHO MPOXOJIUTH CKBO3b JIOM C CEBEPA HA IO U HA0OOPOT 3a CYET JIETKUX pa3IBHK-
HBIX Tnieperopoaok. B MHpoHe3nn noma MOJHUMAIOT HAa CTOJIOBI OT PacKaJ€HHOW MOYBBI, a
CTEHBI JeTIal0T JIETKOTPOHUIIAEMBIMHU JIJIsI MaJIEUIIero TyHOBEHHS BETpa. YJIHUIbI CHOUPCKUX
CEJI PACIIOIAratoTCsl BAOJb 3UMHUX TOCHOICTBYIOIIUX BETPOB C LEJBIO 3alUTHI OT CHEr03a-
HOCOB.

N3BecTHBI KOHCTPYKIMH 3(PHEKTUBHOTO BO3JyX000MEHA B TKaHEBBIX HaBeCax M IIia-
Tpax, UCHONB3yeMbIX Hapojgamu brmmxaero Boctoka puc.9.1 BoznmyxooOmen obecrieunBa-
€TCsl MPU MAJICHUIITUX BETEPKaxX JIF0O0T0 HANPABICHUS U JJAXKE B IITHIIU 3a CUET IPABUTAIOH-
HOT'O JIaBJIeHUsA (YIAIECHUS Yepe3 IIaxTy MEPErpeToro BO3AyXa M BOBJICUYEHUS B COOPYKEHHUE
MEHEE HarpeToro BO3Iyxa).

Puc.9.1. BetpoBas «10ByIIKa» (C UCHOIB30BAHUEM IPABUTAIIOHHOTO JABJICHHS )

Eme Ilanmnanuo mpemocteperan OT CTPOUTENbCTBA B JOJMHAX: BETpPa TaM SIPOCTHBI
BCIIE/ICTBHE y3KHX PACCEIHH, Yepe3 KOTOPhIC OHU BBIPHIBAIOTCS, a 0€3 BeTpa BO3YX CTAHOBHUTCS
TSDKETIBIM U HE3ZI0OPOBBIM. DTH TPEIOCTEPEIKEHUST apXUTEKTOPOB AMOXH Bo3pokaeHus: He
OBLIM yYTEHBI ITpH MIpoekTrpoBanuu ropojioB Kysbacca (Kemeposo, Ky3nerk u nip.). B Kysbacce
B 3UMHHUIA TIepro]1 HaOIr0aeTcst OOJIBIIIOE KOIMYECTBO MTHIICH, a pesibed) MECTHOCTH Xapak-
TEPU3yETCS 3aMKHYTHIMH KOTJIOBUHAMH M TUIOXO MPOBETpUBaeMbIMU JoiuHamu. [lamenue
CKOPOCTH BETpa B KOTJIOBHHAX W OOJIBITIOE KOJMUYECTBO IITHIICH MPUBEITN K CHIIHbHEHIIIEMY 3a-
TPSI3HEHUIO JKUJIBIX PAOHOB BBHIOPOCAMHU IMPOW3BOJICTBA, XOTS Pa3MEIICHUE MPEATIPUITUAN
OBLTO MPABWILHBIM - TI0 PO3€ BETPOB.
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BetpoBoli pe’kuM B CTPOUTENIBHON KIIMMATOJIOTHH XapaKTEPU3YIOT CKOPOCTBIO U ITOBTO-
psieMOCThIO BeTpa 1o pymbam. CKOpOCTh BeTpa U3MepsAeTcs B M/C, a HampasieHue - B % (0e3
ydeTa mTwiei). B cooTBETCTBUM CO CTpaHaMu CBeTa, pa3inyaroT 8§ pymOoB: ceBepHblii (C),
ceBepo-BocTouHbIM (CB), BocTounslit (B), oro-socrounsiii (FOB), roxubiii (FO), roro-3a-
nagueiii (FO3), 3anaansiii (3), ceBepo-3anaausiii (C3). B 3aBUCMMOCTH OT 3a/1a4u POEKTH-
POBaHUS, UCTIOJIB3YIOT TOJJOBYIO, CE30HHYIO WJIM MECSIUHYIO po3y BeTpoB. HajexxHOCTh Tpo-
€KTHOT'O pelIeHus: OyJIeT TeEM BbIIIE, YeM TOYHEE COOTBETCTBYIOT PEIIAEMbIM 3a/iayaM Tapa-
METpPBbI BETPOBOT'O PEKUMA.

B coBpeMEHHBIX YCIOBUSX YYET BETPOBOTO pEeXHMa HUJET 1O YEThIPEeM Harpablie-
HUSIM:

1)  y4eT BeTpOBOTrO peXXHMa IPH IUIAHUPOBKE U 3aCTPOMKE TOPOIOB U TEPPUTOPHIA

(B T.4. adpauus);

2)  yder OXJIaKIAIOIIEro JACHCTBHS BeTpa Ha JIFO/ICH U 31aHNS;

3) yder Berpa NpPU TNPOSKTHPOBAHMM BO3AYyXOOOMEHA B 3JIAHUSIX;

4)  yuer BeTpa Kak Harpy3KHu.

Yuem eemposozco pescuma copoockux meppumopuii Haubosee ciaoxHbii. Kaxknoe HoBoe
3/IaHME WIH MOAPOCIINE JIEPEBBS TOPOJCKOrO MAapKa BHOCAT CBOM KOPPEKTUBBI B HAIIPABJICHHUE
Y CKOPOCTB BETPA, 4, CIIENOBATENBHO, B a3PALMI0 TOPOACKOW TEPPUTOPUH.

B Hacrosmiee BpeMs OTCYTCTBYET TEOPHSI U METOJMKA pacueTa a3palnuy TOPOJICKUX Tep-
pUTOpUH, a HAOIIOJECHUS U SKCIIEPUMEHTHI OT/ICIbHBIX UCCIIEIOBATENICH HOCST YaCTHBIN XapakK-
TEp.

B niepBoM npuOImKeHUU MOYKHO MCTIOIB30BaTh PEKOMEHAINY [55] JI71s1 OIIEHKH I1J1a-
HUPOBOYHBIX PEIICHUN 3aCTPOUKHU C YUETOM BETPOBOTO peKrUMa uepe3 Ko PUIueHT npo-
nyBaemoctH (K). KoadduimeHT mporyBaeMOCTH YUCICHHO PaBEH OTHOIICHUIO CPEIHEN CKO-
POCTH BETpa HA TEPPUTOPUH 3aCTPOMKH K CKOPOCTH HEBO3MYIIIEHHOTO BETPOBOIO MOTOKA. Uem
Oosblle yKa3aHHbIM KO3(P@UIIMEHT, TEM BBIIIE CKOPOCTh BETPa B 3aCTPOMKE U TEM OOJIBIIHIA
00bEM BO3yXa MPOXOIUT Yepe3 3aCTPOrKy. PekoMeH 1yeMble TIIaHUPOBOYHBIE CXEMbI 00he -
HEHBI B JIB€ TPYIIIBI B 3aBUCKUMOCTH OT TOBTOPSIEMOCTH BETpa 1Mo HamnpasieHusiM. B tabn.3.4
NPYBE/ICHBI TUITAHUPOBOYHBIE CXeMbI M KO3 (UIIMEHTHI TTPOyBAEMOCTH JIJIsl PAalOHOB C paB-
HOMEPHOU TTOBTOPSIEMOCTHIO BETPa IO HATPABJICHUSIM, a B Ta0J1.3.5 - 1t paifoHOB ¢ mpeodia-
JAIOIIMM HalpaBJICHUEM BETPA MO OJHOMY W3 HAIIPABJICHUM.

OTU PEeKOMEHJIAIMU HOCAT CIIMIIKOM oOmui xapakrep. Kak ucnons3oBath JaHHBIE O
kordduirente npoayBaemMoctu? C 0JJHOM CTOPOHBI, ITO CBEXKUHN BO3AYX B 3aCTPOMKE, C IPY-
r'OM - YBEJIMUEHNUE CKOPOCTH BETPA 3a CUET CIIOKEHUS TIOTOKOB, BOSHUKHOBEHUE BETPOBOTO JIHC-
KOMQOpTa U TOMOJTHUTENHHOE OXJIAKICHHUE 3JaHUI, BO3MOXKHOCTH 00pa30BaHus CyrpoOOB MpH
3UMHUX METeNsIX. B Hacrosiee BpeMs MPOEKTHAs HayKa HE pacrojiaraeT KOJIMYECTBEHHBIMU
METO/IaMH OIICHKU TIEPEUMCIICHHBIX BhIIIE MpoOsieM. [ TaBHBIM HHCTPYMEHTOM OCTAeTCS MHTY-
ULHS IPOEKTUPOBIIMKA.

Tabnuma 9.1 [TnanupoBoUHBIE CXEMBI 1 KOAPPHUIIMEHTHI TPOTyBAEMOCTH
IUIsl pallOHOB C PABHOMEPHOI MOBTOPSEMOCTBIO BETPA MO HANpaBJICHUSIM



THHV IMoarun | Cxema
3aCTPOMKH
A )_2—( 0,45
CrpouHas NN
5| [ |oss
/Ty
A S ( 0,38
JlenTouHas — L
5 ( & oss
e
A —i_ 0,71
Bzanmuo L
NepHeHAUKYIsIpHast 5 I [| I ] 0,42

Tabnuma 9.2 nmaHUPOBOYHBIE CXEMBI 1 KO3(DPHUIIMEHTHI MTPOYBaEMOCTH
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IIpu yueme oxnasxcoaroweeo oelicmsusi sempa He0OOXOIMMO pacCMaTPUBaTh €r0 B CO-

YeTaHUH C TEMIIEPaTypOH.

KombopTHbIMU yCIIOBUSIMH /IJIS1 YeJIOBEKA SIBJISIETCS BETEP CO CKOPOCThIO HE Ooree 2,5
M/C, yCIoBHsI KOM(OPTHOCTH COXPAHSIIOTCS MpH Temneparypax Bozmyxa 16-28°C. Ilpu yBenu-
YEHHH CKOPOCTH BETPa MPOUCXOIUT CUIIbHOE OXJIKICHHE, TIPU YBEIMYEHUH TEMIIEPATYPBI 10
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32°C Berep maeT HEKOTOpOe o0JerdeHue, a nmpu Temreparype cBoimie 32°C BeTep He maeT
oOJieryeHus.

B 3uMHHX yCJIOBUSX MPU CKOPOCTH BETpa CBBIIIE 5 M/C MPOUCXOAUT CUIBHOE OXJia-
JKIeHUE 31aHui. HaBeTpeHHbIe CTEHBI 31aHUH CO CTOPOHBI IOCIIOACTBYIOIIMX 3UMHUX BETPOB
TpeOYIOT MOBBIIICHHON BO3yXOHEIPOHUIIAEMOCTH U TETUIO3AIUThI.

CoriacHO HOpMaTHBHBIM JOKYMEHTaM, TETUIONOTEPH B 3IaHUAX 33 CUET MHPUIbTPALINH
U JIEUCTBUS BETPa COCTABISIIOT 5% ISl OTpaKICHU, 3allMIIEHHBIX OT BeTpa u 10% - nus
OTpaXkJIeHU, OTKPBITHIX BeTpaM. dDakTryuecku TerionoTepy ot BeTpa MoryT gocturats 30%.

B 3apy0exHbIX HOpMaxX TEIJIONOTEPH 3aHUi OT WH(GUIBTPAIIMU TPU BETPE B 3aBUCH-
MOCTH OT BBICOTHI 371aHni coctaBiisgioT: CIIIA - 30-40%, Aarmms 15-50%, OPI" 7-40%.

Ectb npeanoxenus [21] ydeT TemionoTepsb Mpu BETPE MPOBOIUTH HA OCHOBE TaK Ha3bl-
BAeMOI TEMITEPaTyPHOI PO3bI BETPOB, B KOTOPOI 00bEAUHEHBI TIOBTOPSIEMOCTD, CPEIIHSISI TEMITEe-
parypa U CpeliHsisl CKOPOCTh BETpa KaXKJI0T0 HarpaBiieHUs (pymOa).

[IpeObiBaHME YeIOBEKa Ha yiIHIIe B yciaoBUsAX CeBepa onpenensieTcss COBMECTHBIM BO3-
NEHUCTBUEM OTPHUIATENILHBIX TeMIepaTyp U CKOpocTH BeTpa (puc.9.2). /laHHble pucyHKa
NPEABABISIOT TPEOOBAHUS K MPOSKTUPOBAHUIO 3JJaHUN M KOMIUIEKCOB B ycioBusx CeBepa,
VCKJTIOYAIOIIME WM CBOJSIINE K MUHUMYMY TIEPEXO]T MEKY 3/IaHUSIMHU MO0 OTKPBITOMY BO3-

IyXYy.
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Puc.9.2. BoszeticTBre BeTpa U OTPULIATEIILHBIX TEMIIEPATYP Ha YelloBEKa

Jna pewenus mpemovetl u uemeepmotri 3a0a4 mpeoyemcs uH@GOpmayusi 0 6empo8om
Hanope Ha 30anus, KOTOPBIi, B CBOIO OYEPElb, 3aBUCUT OT CKOPOCTH BETPA U adpPOAMHAMUYE-
CKHMX XapaKTEPUCTUKAX 3JaHUM, KOMIUIEKCOB UM MUKPOPAHOHOB.

Ha puc.4.3 nokazanbl npumepbl OOTEKaHUS 3/1aHKS BO3AYIIHBIM MOTOKOM, KOTOPBIN
ONpENENseT BETPOBOM HAIMOpP HA HABETPEHHOW CTOPOHE M OTCOC HA 3aBETPEHHOM M JIPYTHX
OTPaXKJICHUSIX 3/1aHU.

B o6miem ciydae naBneHue BeTpa Ha 37aHUE ONpeesieTcs mo Gopmyre:

2
p_k % (9.1)
29
rae P- napnenue BeTpa Ha 3aanue, Klla (kre/cm?);
K — aspoamnamuueckuii Ko3QPuIueHT;

Py — INIOTHOCTH HAPYXKHOT'O BO3yXa, KI/M>;

Uy — CKOPOCTh BETPa, HEBO3MYIIICHHOTO BETPOBOTO IMOTOKA, M/C;

g — ycKopeHue cBo6o1HOro najgenus, 9,81 m/c?.
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Puc.9.3. BetpoBoii Hamop Ha 34aHUs MIPU Pa3TMIHBIX MTapaMeTpax MOICIH
Jlist pacuera BEeTpOBOM HArpy3Ku Ha 3JIEMEHTHI 3JaHUHN a’poIuHaMUYeCKuii Koddu-
uueHT npuHumMarot B cootBeTctBuu ¢ CII 13330.2011 «Harpy3ku u Bo3aerictBus». Ha HaBert-
PEHHOM CTOpPOHE 371aHusl 3TU KO3 PuimeHTsl He peBbimatoT +1,0 , Ha 3aBeTpeHHOM MOTYT
JOCTUraTh 3Ha4eHus - 2,0 B 3aBUCUMOCTHU OT MPOMUIIS 31aHHI.

Puc.9.4. Yuactku 3JaHUI C TTOBBIIIIEHHBIM OTPULIATCIIbHBIM TaBJICHUCM BETPaA

B cBsi3u ¢ BEeTpOBOI Harpy3KOi, BAXKHOE 3HAYCHHUE MTPUOOPETAET MPOSKTUPOBAHNE KOH-
CTPYKUMI yIJIOB, KAPHU30B, KOHBKOB U MApaneToB 3JaHUil, KPETUICHUE OTPaKJA0IINX dJie-
MEHTOB B 3TUX MECTaX, MOCKOJbKY 3TH YYaCTKH UCHBITHIBAIOT MOBBIIIEHHOE OTPUIIATEILHOE
naBjeHue BeTpa (adpoauHamudecknii kKodddumment paseH - 2,0 (puc. 9.4). HeBaumanune
BOMPOCaM KOHCTPYUPOBAHUSI YKA3aHHBIX 3JIEMEHTOB 3[JaHUI MOXKET MPUBECTU K CEPHE3HBIM
aBapusM. [Ipu nmpoekTHUpoBaHUM BO3MyXOOOMEHA B 3/IaHUSX MpHU JACUCTBUM BeTpa (popmyra
(3.20) nmpumeT BuU;

2
P:[Kl_KZinUi ’ (9.2)

rre Ki u K> - asponmHamudeckue KodQQUIIMEHThI C HABETPEHHOW 1 3aBETPEHHOM CTOPOH 3/1a-
HUSL.

Criemyer 3aMeTHTh, U4TO Pe3yJIbTaThl pacyeToB 1Mo GpopmysiaM (9.2) wim (9.1) B 3HAUUTE -
HOU CTETICHH 3aBHCAT OT MPABMIIBHOCTH BBIOOPA 3HAYCHHSI CKOPOCTH BETPA, ITOCKOIBKY B (hOp-
MYJIy OHa BXOJUT B KBajpare.
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HecmoTpst Ha «oarHAKOBOCTBY B Harmucanuu Gpopmyit (9.2) u (9.1) u moxoskecTs 3a1a4
(oIleHKa BETPOBOTO JAaBJICHUS Ha 3[aHNs), BEIOOP 3HAYCHHUSI CKOPOCTH BETPA [Tl HUX TPHHIIH-
NUAJIbHO Pa3JIMyuEH.

JUist BeTpa Kak Harpy3Ku CIIEAyeT BBIOUPATh CKOPOCTh BETPA, MOBTOPSIOILYIOCS 10CTa-
TOYHO PEAKO - OJIMH pa3 3a ONpPEeJCICHHBIA MEPUO/ JIET. DTOT NEPUO/I 3aBUCUT OT pEIIacMOi
3a1aun.

[Ipu pacuere BETpOBOIl HArPy3KH HA 3/1aHKUE B LIEJIOM, IPUHUMAETCSI CKOPOCTh BETPA,
ciryyaroniasics onuH pas 3a 20 wiu Oonee net. [Ipu pacyere KpersieHus SJIEMEHTOB 31aHUMH,
KOTOpBIE MOTYT OBITh 3aMEHEHBI B IMPOIECCE IKCILTyaTallii, MOYKHO IPUHSITH IPYTOe 3HAUCHHE
CKOpPOCTH BETpa, MOBTOPSIIOIIEECsS OJUH pa3 3a 5 jieT. To 3HaueHue OyJeT HIKE, BETPOBOE
naBiieHue OyJIeT TaKKe HUXKE, U KPETIeKHbIE SIIEMEHTHI MOTYT ObITh SKOHOMHYHEE.

[Tpu ouenke Bo3ayxooOMeHa B 3AaHUSAX, MOAXO/ K BEJIMUYUHE CKOPOCTH BeTpa (dop-
Mmyina 9.1) npuHIMNUanbHO Apyroi. Bo3nyxooOmeH B 31aHUSIX GOPMUPYET CAHUTAPHO-TH-
TUEHUYECKUE YCIIOBUS MMOMEIIECHUH, a 3TU YCIOBUS JOJKHBI MMOJAEPKUBATHCS MOCTOSHHO
(3UMOI U JIETOM, THEM U HOYBIO, Cpa3y MO0 3aBEPILIEHUN CTPOUTENBCTBA 3aHUS U Yepe3 IECATKU
JIET SKCIUTyaTalin).

Jlyia perieHus 3Toi 3aaun Heobxoauma nHGOpMaIUs O CKOPOCTH BeTpa B JIF0OOM Mo-
MEHT BPEMEHHU WM MHPOpPMALIUS O CKOPOCTH BETpa 3a ONpPEEICHHbIE MEPUObl BPEMEHHU:
JTHEBHBIE, BEUEPHUE, CE30HHBIC, HAJTUYHE IITUIICH.

B cnipaBouHO# uTeparype 0 KiMMare B KOHIIEHTPUPOBAHHOM BHUJIE 3T JIAaHHBIE OTCYT-
ctBy1oT. B CII 60.13330.2016 npu pacueTe BO3IyX000MEHa 3a CUET JISHCTBHSI BETpa JIIsl BCEX
CITy4aeB yCTaHOBJIEHO: CKOPOCTh BeTpa - 1m/c.

be3ycnoBHO, 3HaUE€HHE CKOPOCTH BETpa, NPUHUMAEMOE B pacyeTax, TpeOyeT OOJbIIero
000CHOBaHUS (TEMJbI WM XOJOAHBIA MEpUOA roja, 00bEeMHO-TIIAHUPOBOYHOE DPEIICHUE
KBapTHP, UX OPUEHTALMS IO CTPaHaM CBETA, HAIPABJICHUE BETPA B PA3HbIE CE30HbI, KOHCTPYK-
TUBHBIE PEIICHHS] CUCTEM €CTECTBEHHOW BEHTHIISILIUU U T.11.).

9.2. Ouenka Kpyra ropu3oHTa Mo KJIMMaTHYeCKUM (PAKTOPaM M AaHAJIU3 MUKPOKJIMMATA B
paiioHe 3aCTPOMKHU

[IpoBeneHHbIH B peAbLIYIIMX pa3zeiax aHAIu3 KIMMaTHYeCKUX (DakTOpPOB JIaeT EPBOE
IpE/ICTaBJIEHHE 110 YUeTy KJUMara Juisl 3aJ1a4 CTPOUTEIbHON OTpaciiu.

Crenyrolym 3TanoM ydyera KiuMara Mpu MPOEKTUPOBAHMM 3/1aHUM SIBISIETCS OLIEHKA
Kpyra rOpH30HTa MO KIMMAaTHYECKUM (DaKTOpaM, BBIIIOJHSEMasi HA OCHOBE HKOJIOTMYECKOM
MOJIeTTH POCTpaHCcTBa npodeccopa baunora B. A. Mojesns mo3BoJiseT MOTyIUTh KITMMATH-
YeCKUW (PKOJIOTHMUYECKHIA) MACTOPT Topoja, B KOTOPOM COOpaHbl KIMMaTHYecKue (HaKkTOpHI,
UMEIOIIME BEKTOPHBIE XapaKTEPUCTHKH. BbIIeNIeHbI MONOKUTENbHBIE U OTPULIATENILHBIE BO3-
JencTBUS (PaKTOPOB.

B rpaduueckomM BbIpaKeHUN MOJAENb MPECTABISIET COOOM KpyT ¢ HabmoaareneM (Miu
IPOEKTUPYEMBIM O0OBEKTOM) B LIEHTPE, a M0 CTpaHaM CBETa PACIOJIOKEHbI KIMMATHYECKHE
(axTOpbl, BEKTOPHO COPUEHTUPOBaHHbIE Ha HaOmoAarens (puc.4.5). g yao0cTBa mpoure-
HUSI PA3JIMUHbIC KIIMMATHYeCKUe (PaKTOphI pa3MEIIaloTCs HA KOHLIEHTPUYECKUX OKPYKHOCTSIX
Pa3HbIX INaMETPOB.
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OreHKy Kpyra TOpU30HTA MO0 KIIMMATHIECKUM (HaKTOpaM JIETKO MPEBPATUTh B IKOJIO-
THYECKYIO MOJIEIIb IPOCTPAHCTBA JOOABICHUEM APYTHX (PAKTOPOB TOPOJICKON CPEIbl, HMEIO-
IIMX BEKTOPHBINA XapakTep (IIIyM, TPOU3BOJICTBEHHBIE 3arpsi3HEHUSI, Ta3bl U 3aMaxu, TEXHO-
Joruyeckas nbuib 1 T.1.).

KinumaTtudeckue hakTopbl, pacCCMOTPEHHBIE B IPEABIIYIIIUX Pa3/ieax U CBEJCHHBIC B
OLIEHKY Kpyra rOpH30HTa, PEICTABISIOT COO0M OLIEHKY KJIMMAaTta, MOJYYEHHYIO Ha Crieluallb-
HBIX METEOPOJIOTMYECKUX CTAHIMSAX Ha OOJNBIION BBICOTE WM Ha CIEIHMAIbHBIX IUIOMIAIKAX,
PacCIoNIOKEHHBIX 32 TOPOJOM Ha OTKPBITOM MECTHOCTH. DTU JAHHBIE IPUMEHUMBI JIJIS1 IPOEK-
TUPOBAHUS OTJIEIBHO CTOSIIIETO 3aHUS B CEJIbCKOM MECTHOCTH.

VYpOanmsupoBaHHas cpefia, pesibed), paCTUTEIBHOCTh, BOJIHBIC TOBEPXHOCTH BHOCST KOP-
PEKTHUBBI B «KJIACCHYECKHEY XAPAKTEPUCTUKHU KIIMMATHUECKUX (PAKTOPOB. ITH KOPPEKTUBBI MO-
T'YT WITH KaK B CTOPOHY YCHJICHHS ASHCTBUS ()aKTOPOB, TAK U B CTOPOHY UX OCJIA0JICHHS.

J1J1s KOPPEKTUPOBKH «KJIACCUYECKUX» 3HAYCHUHN KIIMMATUYECKUX (PaKTOPOB, YUUTHIBA-
IOIKX penbed U Apyrue MpUpOIHbIC XapaKTEPUCTUKU YYaCTKa CTPOUTENILCTBA, PEKOMEHTY-
eTCsl MCT0JIb30BaTh Ta011.9.6. [26].

JInst yuera TOpOACKOM Cpelbl B paliOHE 3aCTPOUKUA PEKOMEHIYETCS IMOJIb30BAThCA
Ta01.9.7 [22].
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Puc. 9.5. Ouenka kpyra ropu3oHTa 1Mo KauMaTudeckuM (akropam mist Kazanu
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Tabmuua 9.3 OcHOBHBIE 3aKOHOMEPHOCTH (POPMUPOBAHHSI MUKPOKIIMMATA B YCIOBHIX TPUPOTHOM

Cpelbl

OneMeHThl  NpHU- | 3aKOHOMEPHOCTH U3MEHEHUS KIIMMAaTU4YEeCKUX (PaKTOPOB

POAHOM Cpebl

Penbed: JlueMm Temriepatypa Bo3ayxa Ha 2-4 °C HmKe, 4eM B OKpY KaroIlei MecT-

BCPIIWHBI U OT-
KPBITBIC BEPXHUEC
HaCTH CKJIOHOB

HOCTH, B SICHBIC U TUXHE HOUU — Ha 1,5-2 °C Teruiee 1o CpaBHEHHUIO C POB-
HBIM MeCTOM U Ha 2-8 °C — ¢ THOM JJOJIUH U MOJAHOXKBEM CKJIOHOB

HOJKHBI€ CKJIOHBI

MakcumanbHbie AHEBHBIE TemriepaTypbl. [lomxydator Teruma Ha 8-10 °C
Oouibliie, YeM Ha paBHUHE

CEBEPHBIC CKIIOHBI

HaubGonee xonomueie (ocobenHo serom). [lomyuaror temia va 8-10 °C
MEHBIIIC, YeM Ha PAaBHUHE

HaBETPEHHBIE Haubonee xonoHble, UMEIOT HEOOIBIIYIO MNTyOUHY CHEKHOTO MOKPOBA
CKJIOHBI
nojBeTpeHHbIe (3a- | Hanbonee Teruibie, UMEIOT 60BIIYIO INTyOUHY CHEKHOTO TOKPOBA
BETPEHHBIE)
CKJIOHBI

JOJIHNHBI, KOTJIO-
BHUHBI, HU?)KHUC Ya-
CTH CKJIOHOB

3HAYHUTENbHO OOJIBININE CYyTOYHBIC KOJICOAHHs TeMITepaTyphl BO3ayXxa, 4a-
cToe oOpa3zoBaHUE TYMaHOB, pochl. HOubl0 caMble HU3KHE TEMIIEpPaTyphbl
Y BBICOKAs BJIAXXHOCTH BO3ayXa. [1oxue yciioBust mpoBeTpUBaHUS.

PacturensHOCTH

Ha 2-22% cHuxaeTr NpOHUKHOBEHHE COJHEYHOM paguanuu. Bo3moxHO
CHIKEHHUE TemnepaTypsl Bo3ayxa Ha 10 °C. BerpozamuTHoe neicTBue

Mopsi, BogoxpaHu-
JMIIa, o3epa

BecHoll 1 B Hayase jeta BOJOEM OXJIAXKIACT IIPUIETAIOIIYI0 TEPPUTO-
pHIO; B KOHIIE JIETa U OCEHbIO — yTerusieT. BOIM3u Bogoema qHeM Temiie-
paTtypa Bo3zayxa Ha 2-4 °C Huxe, a HOublo — Ha 2-4 °C BhIllIe, YeM BIATH
oT Oepera

Tabnmua 4.4 OcHOBHBIE 3aKOHOMEPHOCTH (POPMHUPOBAHHUSI MUKPOKJIIMATa B TOPOJICKOM cpefie

OneMeHThl | MI3MeHEeHHE KIMMAaTHYECKUX XapaKTePUCTUK B CPAaBHEHUHU
KJIMMaTa | ¢ 3arOpOJHOMN 30HOU
Conneuynas | CHuxenue 10 20% B 3aBUCUMOCTHU OT CTENIEHH 3arpsi3HEHUS BO3yXa, BPEMEHU
paaManus | ToAa U CyTOK
Temmnepa- | [loBeimenue Ha 1-4 °C B 3aBUCHMOCTH OT TJIOTHOCTH 3aCTPOMKH: B 3aCTPOMKE
Typa BO3- | IWIOTHOCTHIO 10 20% - Ha 1-2 °C, minotHOCTHIO 607ee 20% - Ha 3-4 °C (6e3 yuera
Tyxa BIIMSIHUSI O3€JICHCHHS HA CHIDKCHHE TEMIIEPaTyPhl)
Cuwxenne win yBenuueHue Ha 20-70 % B 3aBUCUMOCTH OT IUIOTHOCTH 3a-
Ckopoctb . . o o
Betpa CTPOMKH: B 3aCTPOHKaxX TNIOTHOCTHIO 10 30% - Ha 20—25 %, miioTHOCTHIO O0sIee
30% - Gosbiie ueM Ha 50%.
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Ilpakmuueckoe 3anamue Nel()

10.1 3oHa a’poauHAMHYECKOTO CIIE/a.
10.2 O6Texanne MOTOKOM BO3/yXa OT/IEITHLHO CTOSIIETO 3/IaHHUS.
10.3 AspoanHaMHUYECKHE XapaKTEPUCTUKU 31aHHUSL.

10.1 3oHa aspoAMHAMMYECKOTO cJiefa

OO0TekaHue Tesl TOTOKaMH >KUJKOCTH WU Ta30B SIBJISETCS BEChbMa CIOKHBIM (pr3nye-
CKHM IPOLECCOM. JTOT MPOLECC UCCIEAYIOT CAMOJIETOCTPOUTENHN, TPAHCIOPTHUKH, CYJI0-
ctpoutenu. MccneqoBanusi BEAyTCS B OCHOBHOM SKCIEPUMEHTAIbHBIMA METOJAMHU C MPHU-
BJICUCHHUEM arrapaTa TeOpur mo100us.

[Ipu Haberanny MOTOKA HA MIPEMSATCTBUE (TEJIO) MEpe] ¥ 32 HUM 00pa3yeTcs 001acTh
TaK Ha3bIBAEMOTO OTPBHIBHOTO Te4eHHs. MHOTIa 3Ty 001acTh HAa3bIBAIOT 3aCTOMHOM 00JIa-
CTBIO WJIM 30HOH. MBI Oy/eM MOJIb30BaThCA TEPMHUHOM 30HA AZPOOUHAMUYECKO20 Cledd
(3ona AC), umest B BUAY BCIO 00J1aCTh OTPBIBHOTO TeueHus. [Ipu o0Texkanuu ten TypOyneHT-
HBIM YCTaHOBHUBIIMMCS IOTOKOM BO3/yXa IPH JI03BYKOBBIX CKOPOCTSIX B 30HE a3POIUHAMU-
YECKOTI'o ciie/la HaOJII0AAt0TCsl CIOXKHbBIE BUXPEBbIE HEYCTAHOBUBILHECS TPEXMEPHBIE JIBU-
KEHUS, 1a’Ke €CJIM MOTOK HaberaeT Ha IByXMEPHOE MPENsATCTBUE (TUIACTUHY). YKe IS Tel
npocreiei popmel mpolecchl 00TeKaHus BecbMa CIOXHBI. OHaKo, BBEIsI HEKOTOpPbIE
YIPOILEHHUS], 0Ka3aJ10Ch BO3MOKHBIM MOJYYUTh JJIS IJIACTHUHBI, Iapa, HUIUHAPA U IPYTUX
NOJJOOHBIX TEJl AaHATUTUYECKOE peUIeHHE I pacyeTa UX a’dpoAMHAMHYECKOTO COIPOTHUB-
JIeHUs U TabapuUTHBIX Pa3MEpOB 30HBI a3POJIMHAMUYECKOTO Cle/la. AHATUTHUECKOE pellie-
HUE OOBIYHO SIBJISIETCS MIEPBBIM MPUOIMKEHUEM PEILICHUs 3a/1a4l, HE YUYUTHIBAIOIIUM BHX-
pEBbIE IBMKEHUS B 30HE a’pOJAMHAMHUYECKOro cieaa. OcpejHeHHbIE JIMHUNA TOKAa B 30HE
a’POJMHAMUYECKOTO CJie[a MOKHO IOCTPOUTH MO CPEJHUM 3HAUYEHHUSIM CKOPOCTH, MOJY-
YEHHBIM SKCIIEPUMEHTAIBHO. /{151 MIIOCKOM MIIaCTUHBI OCPEHEHHBIE JIMHUM TOKA B CIENE
npeacTasiensl Ha puc. 10.1.

I—I, ll—ll—ceuenus; A—muacTuHa; 2—osneMeHTapHas CTpyHKa IMOTOKa BO3/yXa, Ha0ETraloero Ha IIacTHHY; 3 — IpaHuia
30HBI a9POJJMHAMHYECKOTO clie/la; 4—BUXpEBOE ABMKEHHE (JIMHUS TOKA) B 30HE a3POAMHAMUUYECKOTO CIIe/a; S—IIMHMS TOKa 32
TIpeieIaMy 30HbI a9POJJMHAMHYECKOTO cliesia; A ¥ b-— TOUYKH TOPMOXKEHUS
Puc 10. 1. Cxema oO0TexaHusi 0€CKOHEUHON TUIACTHHBI IIOTOKOM BO3yXa

XapakTep ABMKEHUSI B 30HE adPOJMHAMHUYECKOIO Cle/la ONpPEAEIseTCs PEeKUMOM
HaOeraroero notoka (uucioM Re). Ilpu namuHapHOM pexrMe HaOEraroIero MnoToka
BUXpH, 00pa3yroIuecs 3a MIACTUHOM, MOCTENIEHHO YBEINYHBAsICh, MIONAPHO YBIEKAIOTCS
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notokoM. [Ipu HeOonbIION TypOyIEHTHOCTH BUXPU 00pa3yrOTCs TO y OJTHOM KPOMKH ILIa-
CTHHBI, TO y IPYIOU U yXOIAT OT HUX MONEPEMEHHO. LIeHTpBI BUXpel pacionoKeHbl BAOJb
NIOTOKA 32 IUNIACTUHOM B «IIIaXMAaTHOM» MOpsAKe. Takas BUXpeBas CUCTEMA C «IAXMAaTHBIM»
PaCIIONOKEHUEM LIEHTPOB BUXpPEW HOCUT Ha3BaHUE BUXpeBOW Aopoxku Kapmana. [lpum
najabHEeWIleM yBeIM4YeHUU yuciaa Re Halerarormiero rnoroka aopokka Kapmana ucuesaer.
BuxpeBoe nBmkeHHe B 30HE a3pOJIMHAMUYECKOT0 clieia MpuoopeTaeT Kak Obl yCTONYHMBBIM
xapakTep. JIBukeHue noToka 3a IIaCTUHONW CTAHOBUTCS YCTOMYUBO TYPOYJIEHTHBIM U OTO-
pBaBILIKECS BUXPH Cpasy ke 3aTyXaloT, pa30ouBasich Ha Oosiee Menkue. [ paHuIly 30HbBI a3po-
JUHAMHYECKOTO Clie/la TAK)KE HEJIb3s pacCcMaTpUBaTh Kak ycTaHOBUBIIYIocsa. Ha 3Toii rpa-
HULE MMPOUCXOAUT B3aUMOJCUCTBUE JIBYX IMOTOKOB, UMEIOIIUX PA3HbIM SHEPreTUUECCKUN
ypoBeHb. [10TOK, CphIBatOIIMiiCsS ¢ KPOMKHU IJIACTUHBI; UMEET OOJIBLIYIO SHEPTHI0, YeM IO-
TOK, MOAXOAAIIMHN K TPAHULIE U3 30HBI adPOJAMHAMHUYECKOrO ciena. B pesynbrare B3anMo-
JNEUCTBUS ATUX MOTOKOB HA T'PAHUIIE 30HBI BOSHUKAET BUXPEBOM CIIOW.

XapakTepHbIM 1711 OOTEKaHMsl UIACTUHBI SIBJSIETCS HAIMYUE JBYX TOYEK TOPMOXKeE-
Hus. Touka 4 (cM. puc. 10.1), nexanias Ha OCU CUMMETPHH, SIBJSICTCS TOUYKOU JIEJICHUS M0~
TOKOB W TpPH IUIOCKOINApaIEIbHOM MOTEHIIMAIbHOM MOTOKE CKOPOCTh B HEW OJM3Ka K
HyJ 0. Touka 5 HaxoAUTCS B MECTE CMBIKAHUSI OCHOBHOT'O TOTOKA, OOTEKAIOIIETO MIACTHHY.
[IpaBee Touku 5 HampaBieHHE ABUKEHUS COBIMAJAET C HAIpaBiIeHUEM HaOEraromiero mo-
ToKka. JIeBee Toukn 5 HaXOUTCS 30HA a3POAMHAMHUUYECKOTO CJIe/Ia, B KOTOPOIl HalpaBJEHUE
JNBWKEHUS BJOJb OCH CUMMETPUU MPOTHUBOMOJIOKHO HAIPABICHUID OCHOBHOTO IMOTOKA.
PacnonoxeHne Touku 5 TOCTOSSHHO MEHSIETCS M3-3a MyJIbCALlUU ITOTOKA.

10.2 O0Tekanue MOTOKOM BO31yXa OT/A€eJIbHO CTOSIIIEro 3aHusl

[Ipu uccnenoBanuu BO31€MCTBUA TypOyIEHTHOTO IOTOKA BO3yXa (BETpa) HA 3IaHUS
U COOPYKEHUS MPEIMETOM M3YUEHHS] OOBIYHO SIBJISIETCS paclpe/iesieHue JaBJICHUs BETpa.
3HaHue ITOrO JABJICHUS JACT BO3MOXXHOCTh CTPOUTENISIM PACCUUTATh BETPOBYIO HArpy3Ky
HAa 3JIaHKE, a CTICI[UATUCTaM 10 BEHTWISIIIUU — BO3yXO00OMEH Yepe3 OTKPHIThIC MPOEMBI U
HETJIOTHOCTH B OTPaXKICHUSIX.

[Ipu oOTexaHuu 31aHKUs MOTOKOM BO3/lyXa OKOJIO HEro o0pa3yeTcsl 3aCTOWHas 30Ha.
Ornpenenenre pa3MepoB ITOW 30HBI, YCIOBUM IUPKYJISIMKA B HEM BO3IYIIHBIX ITOTOKOB H,
CJI€0BATENbHO, YCIOBUU MPOBETPUBAHMS 30HBI TAKXKE SIBIISIETCS 1IEJIBIO a’3poJHHaAMUYe-
CKOTo uccienoBanus 3aanus. Hanbombinee 3HaUeHHE STO MCCIECOBAHUE UMEET ISl TIPO-
MBIIIJIEHHBIX 3/IaHUN ¢ OOJBITUM KOJMYECTBOM BPEHBIX BHIOPOCOB.

3manue, KaK M MUIACTUHA, SIBIISETCA MJI0X0 00TekaeMbiM TeoM. OO0TeKaHue 3/1aHus
MOTOKOM BO3/yXa JaKe NpPH MPOCTEHIneil ero gopMe — mapayuieienumneae—sBIseTcs
CJIOKHBIM MPOIECCOM U3-3a TPEXMEPHOCTH MPETSITCTBUS U BIMSIHUSA MOJCTUIIAIOIIEH TLTOC-
KOCTHU — MOBEPXHOCTH 3EMJIU.

PaccmoTpum cxemy 00TeKaHHsI TOTOKOM BO3/lyXa OTJEIbHO CTOSIIETO 3/1aHus (pu-
cyHok 10.2). IIpu naGeranuu Ha NPENSITCTBUE HUKHUE CJIOW MOTOKA BO3yXa 3aTOPMaXkKu-
BAIOTCS, U KUHETUYECKAsI SHEPTUsl 3TOM YaCTH MOTOKA MEPEXOIUT B MOTEHIIUAIIbHYIO, Clie-
NIOBATEJIbHO, CTATUYECKOE JABJICHNUE YBEINYUBACTCS. Y BEIUUEHUE CTATUUECKOTO 1aBICHUS
POUCXOUT MOCTENIEHHO MO Mepe MPUOIMKEHUS K 3/1aHuI0, (IPAKTUYECKU HAYMHASICh 32
ISITh — BOCEMb KJIMOPOB 10 37aHus, €CIIH 3a KaTuOp NMPUHATH cpeHul pa3Mep (acana).
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MakcuMalIbHOIO0 3HAUEHHUS CTAaTUYECKOE JaBJICHUE JOCTUTAaeT Ha MOBEPXHOCTH HABETPEH-
Horo (hacaga. HaGeraromuii moTok Bo3ayxa o0Opa3yeT 30Hy HUPKYJIAIUNA HEMOCPEACTBEHHO
y NOBEPXHOCTH 3/1aHusl (CM. pUCYHOK). Buxpu, oOpasyromuecs 3/1ech, Kak Obl JOMOJIHSIOT
dbopmy 31aHuA 10 Y100000TeKaeMOM U TEM CaMbIM YMEHBIIAIOT MOTEPU SHEPIUU OCHOB-
HOT'O MOTOKa. B 3TOi 30H€ MOCTOSTHHO MPOUCXOAUT OOMEH BO3/yXa, COBEPUIAIOUIETO BUX-
peoOpasHbIe ABKEHHS U YXOISIIETO Ha 3aBETPEHHYIO CTOPOHY 31aHus (pucyHok 10. 2, 6).

HaGeraromuii moTok Bo3ayxa oOTeKaeT 3/laHrue U 30Hy HUPKYJISIIIUU CBEpXy U ¢ 00-
koB. O0TeKaromuii 31aHue MOTOK BO3/lyXa B CHJIY HEKOTOPOTO €ro IOJIKATHSI UMEET CKO-
POCTb, HECKOJILKO OOJIBIIYIO, YeM CKOPOCTh BETpa. DTOT MOTOK MHTEHCUBHO KEKTUPYET
BO3JyX C 3aBETPEHHOI CTOPOHBI 37aHUs, I/I€ B PE3YJIHTATE 3TOTO JABJIECHUE YMEHBIIAETCS.
Bo3nyx, yHOCHMBII U3 3aBETPEHHON 30HBI, KOMIIEHCUPYETCS IPU3EMHBIMHU CIIOSIMH ITOTOKA,
B KOTOPBIX BO3JyX 3aTOPMOKEH HACTOJIBKO, YTO MOXKET M3MEHSTh HAIPABICHHE CBOEIO
nBxkeHusi. HazaBeTpeHHON cTOpoHE 31aHusl 00pa3yeTcsi HECKOJIbKO BUXpel (Ha PUCYHOK
10. 2, a noka3zano n1Ba). Pacmono)keHre rpaHuiibl 30HbI a3pOJUHAMHYECKOTO CIe/ia B ATOH
00J1aCTH YKa3aHO OPUEHTUPOBOYHO. DTa TPaHULA 3aMETHA JIMILb BOJIM3M MECTa CphIBa IO-
TOKa ¢ HaBeTpeHHoro ¢acana. Ha pucyHke rnoka3zansl 00pa3yromuecs Ipu 00TeKaHUH 3/1a-
HUM JIB€ MpPU3EMHBIC 3aCTOIHBIE 00JaCTH, B KOTOPBIX MOABUKHOCTbh BO3yXa HACTOJBKO
Maja, YTO U3 HErO OCAXKIAIOTCS MeJIbYaillIne B3BEIICHHbIEC YaCTHIIBI.

WccnenoBanusi, MpoBeJEHHBIE NIJISi OTIEIBHO CTOAIIETO 3/aHUsl MPU yCTAaHOBHB-
IeMcsi TTOTOKE, MO3BOJIMIIM BBISBUTH JIMIIb MPUHIUIIAAIBEHYIO CXEMYy MOTOKOB BO3yXa
BOJIM3M 37aHus. B peanbHBIX yCIOBHIX OTOK BO3/TyXa OOBIYHO HEyCcTaHOBUBIIUIACS. [1yI1b-
CUPYIOIIHE M3MCHEHHs HAIMPaBJICHUS W CHJIBI BETPa MPUBOIAT K TOMY, YTO B HATYPHBIX
YCIIOBUSIX TA0APUTHI 30HBI a3POJUHAMUYECKOTO Clie/la M MUPKYJISAIUS BO3ayXa B Mpeenax
30HBI U3MEHSIOTCS BO BpeMeHU. [Ipu 00TexkaHnu BEeTpoM rpynibl 31aHUI 30HBI a3pOUHA-
MUYECKUX CJICIOB BIUSIOT IPYT HA IPYyTa, U adpOANHAMUKA OOTEKAHUS yCIOKHSICTCS.

a—BEePTUKAIBHBINA pa3pe3, 6—cxeMa JBIKEHNUS BO3AyXa B 30HE ad9POJMHAMHYECKOTO CIIENa;
1—rpannna MeX Iy BUXPSIMH B 30HE a3pOMHAMHUIECKOTO CIIEIa, YIACTOK C HYJIEBOM CKOPOCTBIO IBIDKCHUS BO3/AyXa; 2—
30Ha M30BITOYHOTO JaBJICHUS; 3—37aHne; 4—30Ha pa3pekeHUs] 1 BUXPEBOTO ABIKEHHS BO3AyXa; S—o0OpaTHbIe TOTOKH BO3-
JyXa, BXOSIINE B 30HY a3pOJMHAMUYECKOTro ciefa; 6—TpaHuIa 30HbI a9POIUHAMUYECKOTO ciiefia: /—TpaHMIa BIUSHUS 3/1a-
HUsI Ha TIOTOK BO3JlyXa; S—BHUXpeoOpa3HbIe IIOTOKH BO3/1yXa U3 30HbI M30BITOYHOTO AABJICHHS B 30HY Pa3peKeHUsI

Puc. 10.2. Cxema o0TeKaHUs 3MaHUS TOTOKOM BO3IyXa

3HaHuE Pa3MEPOB 30HBI aIPOJAMHAMHUYECKOTO ClieJia JaeT BO3MOXKHOCTD PEIIaTh BO-
IPOC O PACIIOJIOKEHUH TOYEK BHIOPOCA BPEIHBIX BEIIECTB U MECT BO3ayxo3abopa. Harmpu-
MEp, €CJIM OYMCTKA yAAIsIeMOro M3 37aHMs 3arps3HEHHOTO BO3/JyXa HEBO3MOXKHA, TO BbI-
Opoc ATOro BO3IyXa HEOOXOIMMO OCYIIECTBIISATH Ha BHICOTE, IPEBHIIIAIOIICH BHICOTY 30HBI
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a’POAMHAMUYECKOTO CJIe/Ia, TOCKOJIBKY TIPH MOTIaJaHIH BPEIHBIX BEIIECTB B 30HY KOHIICH-
TpaIys UX B HEW MOXET MPEBBICUTH JTOTTYCTUMBIN YPOBECHb.

Bo3ayxo3abop nenecoodbpa3Ho yctpauBaTh Ha OOKOBBIX (pacajax WM Ha TJIaBHBIX
dacagax B MecTax, IPUMBIKAIONTUX K TOPIAaM 3JIaHUS, TaK KaK, 31€Ch IPOXOJIUT BUXPEBOH
IIOTOK BO3JyXa C HAaBETPEHHOW CTOPOHBI, MOAMUTHIBAIOIINI 30HY a’pOAMHAMUYCCKOTO
cliesia Ha 3aBETPEHHOM CTOPOHE 3/IaHU.

10.3. ApoanHaMu4ecKHe XapaKTePUCTHKH 31aHUs

N30pITOUHOE CTaTUYECKOE JIaBIICHUE TIEpe]l 3JJaHUEM U Pa3peKeHHE 3a HUM, BO3HU-
KaloIlHe Mpu O0TEKaHWU 3aHHs TTOTOKOM BO3/yXa, MPOMOPIMOHATIBHBI TUHAMHYECKOMY
JABJICHUIO BETPA.

IIpu pacuete BeTpOBOIl HArpy3KH Ha 3[aHKE, a TAKXKE IPU ONPEICITICHUHN JABJICHUM B
OTJICJIbHBIX TOUKAX €ro HApyHON MOBEPXHOCTU MPUMEHSIETCS adPOJIMHAMUYECKUI KO-
GuIeHT Kasp.

Aspoounamuueckuii Koaghuyuenm NOKa3bIBAET OTHOIIEHUE U30BITOYHOIO CTaTUYe-
CKOT'0 JIaBJICHUS B OJTHOM U3 TOUEK HAPYKHOM MOBEPXHOCTH 3JaHUS K TMHAMUYECKOMY JIaB-
JICHUIO BeTpa. B COOTBETCTBUU C 3THM CTaTUYECKOE JaBJCHUE B OO0 TOUKE HAPYKHOU
MOBEPXHOCTH 3[IaHUS PABHO:

>
P, =k, 22 (10.1)

AspoaunaMmuueckue KOIPOUIIMEHTHI OOBIYHO OMPEACIISIIOT SKCIEPUMEHTAIBHO B
a’poAMHaAMUYECKUX TpyOax Ha MoJIeNsiX 31aHuil. MI3BecTHBI cIOCOOBI aHATMTUYECKOTO pac-
YyeTa a’dpoJMHaMHUYECKUX Kod(DPUIIMEHTOB I 34aHui npoctedmmx ¢opm. 3HaUeHHE U
3HAK a’3pPOJIMHAMHUYECKOro Kod(PUIIMeHTa 3aBUCAT OT MeCTa PacIoiOKEHUsT TOYKU Ha To-
BEPXHOCTH 3/1aHus, OT (OpMBI 3/1aHUA U HarpaBieHus Betpa. Ha 3Hauenue storo koagpu-
[IUEHTA OKa3bIBAIOT BIUSHUE OJU3KO PACIIONIOKEHHBIE 3/TaHUS U COOPYIKEHUS, a TAKXKE pe-
abe() MECTHOCTU. DHEPreTUYECKUNA CMBICI a3pOJIMHaMUYECKOoro KoddduirenTa 3axkimova-
€TCS B TOM, UTO €ro 3HaU€HUE MTOKA3bIBAET B JOJIAX €AUHULIbI, KaKasi YacTh yI€JIbHOW KUHE-
TUYECKON 3HEPrUU MOTOKA MEPEXOUT B YAEIbHYIO MOTEHIUAIbHYIO SHEPrUI0. 3HAYCHHE
a’pOIMHAMUYECKOT0 KOA(p(UIIMEHTa MOKHO BBIPA3UTh Yepe3 CKOPOCTH MOTOKA B OTAEIb-
HBIX TOYKaX BOJM3M 3/1aHusl. [{Jis 3TOro ucnoiab3yem ypaBHeHue bepHyiu;

[Ipeanonoxxum, 4To NOTOK BO3/Ayxa HAOeraeT Ha MJIACTUHY, PACIIOJIOKEHHYIO NIep-
NEHAUKYJSIPHO €ro HarpasieHuio (cM. pucyHok 10.1). BeigenuMm B moToke 3neMeHTap-
HyI0 CTpyiky. Ecinu npeneOpeus motepeid sHeprun Mexay ceuenusimu |—I u [I—II u
C)KMMAEMOCTBIO BO3/lyXa, MOXHO 3allMCaTh YPABHEHUE COXPAHEHUS SHEPTUHM B TaKOM
BUJIE:

pY pY;
b+ L= Pyt = (102)
2 2
I Pi ¥ Pi—CTaTUYECKOE JIaBieHUEe cOOTBETCTBEeHHO B ceueHusx [—I u [I—II; Siu Sy —

CKOpPOCTb ABHMKCHHA BO3AYXd B YKa3aHHBIX CCUCHUAX.
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Ecnu cratnyeckoe gaBienue B ceueHuu |—I, pacronokeHHOM Ha OOJIBIIIOM PACCTOSTHUU OT
IUTACTHHBI, IPHUHATH 33 HYJb, TO M30BITOYHOE CTaTUYECKOE AaBieHue B cedeHuu I[1—II
MO>KHO ONPEJEIUTh CIEIYIOIIMM 00pa3oMm:

92
Pew =Py —Pr= ,021 (103)

OTCIOZIa 3HAYEHHUE a3pOAMHAMUYECKOr0o KO3 (hULIEeHTa

lg 2
k, =1-|-*L 10.4
1| 2] (10.4

1

Ecim 311<9 (HaBeTpeHHast CTOPOHA IIACTHHBI), TO Kasp>0. Eciin 311>9 (3aBeTpen-
Hasi CTOPOHA IUTACTUHBI), TO Kasp:<0. B HeHCTBUTEILHOCTH ABHKCHHUE BO3yXa Y 3aBETPEH-
HOW CTOPOHBI IUIACTHHBI W 37aHus He momuuHsercs ypaBHeHuto (10.2). 3HadeHUs Kasp s
OTIPEIEIISIIOTCS TPOLIECCOM IKEKIIUU.

B Touke TopMOxKEeHUST A TEOPETUUECKOE 3HAUCHUE a’pOAMHAMUYECKOTO K03 duiu-
enTa Kap a=1.

Jiist HanGoJiee MUPOKO PACTIPOCTPAHEHHOU (HOPMBI 3/1aHus (TTapaIJISNICIHIIIE ) adpo-
TUHAMUYECKUN KOI(PUIIMEHT UMEET CIIeAYIOINe 3HaueHUsM Ha (acase ¢ HaBETPEHHOU
CTOPOHHI Kqypx=0,4...0,8, Ha (hacaze ¢ 3aBeTpeHHOM CTOPOHBI Kavps = 0,3...0,6.

Ha 3HaueHune a’poguHaMUYEcKOro K03 QUIUEHTa HEKOTOPOE BIUSHUE OKA3BIBACT
OTKPBITHE OKOH B 3J]JaHWU U OpraHu3alusi CKBO3HOTO MPOBETPUBaHMS (a’paius moj Aci-
cTtBUeM BeTpa). OJHAKO B MPAKTUUYECKUX pacyeTax ITUM BIUsSHHEM mpeHeOperatot. [lo-
CJIeIHAE UCCJIeIOBAHUS MTOKA3aJld, YTO 3HAYEHHE adpPOJMHAMUYECKOro KoddduireHra 3a-
BUCHUT OT paclpeielieHnusi CKOpocTel B Ha0eraromeM noTtoke. Jmopa CKopocTeil BeTpa 1o
BBICOTE 3/1aHUS UMEET KPUBOJIMHEHHBIN XapaKTep U3-3a HATUUHUS MOTPAHUIHOTO CJIOS Y T0-
BEPXHOCTH 3eMJIU. B CBSI3U C 3TUM MOSBIISIETCS HEONPEACICHHOCTh—K KaKOH CKOPOCTH OT-
HOCHTb ad3pOoIuHaMU4YeCKuii KoddpuireHT. B 1aHHOM citydae MOKHO TIOJIb30BaThCs CIEY-
IOLUMU PEKOMEHIAIUSMU:

1) eciiu COOTHOIIEHHE BHICOTHI 37aHusl /{ U mpoTshkeHHOCTH (acana L mensie 1
(HU3KO€ MPOTSHKEHHOE 37]aHKE), 00TEKaHHE BO3/lyXOM MPOUCXOAUT B OCHOBHOM Haj 37a-
HUEM, U JaBJICHUE BETpa MOXKHO OMPENEIATh MO adpOAMHAMUYECKUM Kod(duimentam u
JTUHAMUYECKOMY JaBJICHUIO, BBIYUCIECHHBIM IO CPEHENH CKOPOCTHU BeTpa J¢p (MO BBHICOTE
3aHus). DTOT Ccllydail BCTpeyaeTcsi B OCHOBHOM IIPU pacyeTe JaBJeHUsl BeTpa Ha Orpaxje-
HUS MPOMBIIIUICHHBIX 1 MHOTOCEKITMOHHBIX KUJIBIX U OOIICCTBEHHBIX 3/IaHHI;

2) nnst BBICOKUX 3/1aHuii pu L>1 oOGTexkanne mpoucxoauT B TOPU30HTAIBHBIX TIOC-
KOCTsIX (0OKOBOE 00TEKaHUE), U CTATHUECKOE JaBICHUE MOXKHO OMPENETISATH MO JTOKAIbHBIM
a’pOAMHAMUYECKOMY KOAI(DPUIIMEHTY W AMHAMHUYECKOMY JaBJICHHUIO, BBIUHUCIECHHBIM I10
CKOPOCTH Jj Ha YPOBHE pacCMaTpUBACMOM TOUKH.
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Ilpaxkmuueckoe 3anamue Nol |

11.1 Bo3aymiHslil pesxuM 37aHUS
11.2 Tlepenaya Teria yepe3 orpaxiacHue npu GuiabTpauu Bo3ayxa
11.3 JlonoaHUTENbHBIE 3aTPAThI TEIJIa B TOMEIICHUH Ha HHPWIBTPAIIUIO

11.1 Bo3ayluHblil pe:xuM 31aHUA

Bo3nyniHbeiM pesxuMOM 37aHUS Ha3bIBAIOT OOIIHIL ITpoliecc 0OMEHa BO3yXOM MEXKY
NOMEUIEHNUSAMH U Hapy>KHBIM BO3JlyXOM, KOTOPBIN MPOUCXOJNT MO JEHCTBUEM €CTECTBEH-
HBIX CUJI U pabOThl HCKYCCTBEHHBIX MO0y IUTENEH ABMKEHUS Bo3ayxa. HapyxHblil BO31yx
NOCTYNAET B IOMEIIECHUS Yepe3 MPOHUILIAEMBIE OTPAKICHHS U 110 KaHAJIaM TPUTOYHBIX BEH-
TWISIUOHHBIX CUCTEM. BHYTpH 31aHMs BO3AYyX MOXKET OOMEHUBATHCA MEXAY MOMEIICHU-
SIMU YE€pE3 ABEPHU U HETUIOTHOCTHU BO BHYTPEHHUX KOHCTPYKUMIX. OH yaansercs u3-nome-
LIEHHUS 32 MPEJIEIIbl 31aHUs Yepe3 Hapy KHbIE OTPAKICHUS U 110 BEHTUWIALMOHHBIM KaHAJIAM
BBITSDKHBIX CUCTeM (pucyHOK 11.1).

EcrecTBeHHBIMU CHJIaMM, BBI3BIBAIOLIUMHU JIBU)KEHUE BO3AYXa B 3[aHUHU, SIBIISIOTCS
IpaBUTALMOHHOE U BETPOBOE JaBieHUs. Bo31yxoo0MeH Mo BIUSHUEM €CTECTBEHHBIX CHJI
MOYXHO YMEHBIIUTD JYUIlIeH FT€pMETU3ALNEN OTPAXKICHUSA" YACTUYHOE K€ €TO PETYJIMPOBa-
HUE BO3MOXHO JIPOCCEIMPOBAHUEM KAHAJIOB BEHTWISLIMA OTKPBIBAHUEM OKOH, (pamyr u
BEHTHJISIITUOHHBIX (POHApEH.

Bo3nymHelid pexuM 3/1aHUS CBA3aH C €ro TEIUIOBBIM pekuMoM. MHpuibTpanus
Hapy>KHOT'O BO3yXa IMIPUBOJUT K AOTOJHUTEIBbHBIM 3aTPAaTaM TEIIA HA €ro MOAOTPEB. JKC-
bunbTpalys BHyTPEHHETO BO3/TyXa YBIAXKHSIET OTPaXACHUS U CHUYKAET UX TEII03aIlUTHBIE
kauyecTBa. [lonoxxenre 30H THQUIBTPALMH U SKCHUIBTPAIIMH B 3[aHUH 3aBUCUT OT F€OMET-
pUU, KOHCTPYKTUBHBIX OCOOEHHOCTEH, pe’KMMa BEHTWJIMPOBAHUS 3[IaHUs, a TAKXKE OT Bpe-
MEHU rojia ¥ KiuMarta.. Mexay GuibTPYIOMUM BO3yXOM U OTPaKIECHUEM MPOUCXOJUT
TEMI000MEH, KOTOPBIM crielupUYeH sl KaKI0TO BUJla KOHCTPYKIUN (MacCuB OTrpaxje-
HUS, CTBIK MTAHENEH, OKHA,. BO3IYIIHbIE MPOCIONKH U T.1I.).

JUis BBISIBJIEHUS BIUSIHUSA HA TEIUIOBOM PEXUM 37aHUS JIBH)KEHHS BO3/1yXa HEO0XO-
JUMO ONPENEINTh UHTEHCUBHOCTh M HAIIPaBJICHUE ITOTOKOB BO3yXa U PAaCCUUTATh Iepe-
Jady TeIUIa Yepe3 OTAEIbHBIE BUJIBI OTPAXKIACHUS B YCIOBHAX BO3LyXOIPOHULIAHUS.
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PI/IC}’HOK 11. 1. BOBILYXOO6M6H B 3JaHVH U HAIIPABJICHUA ABUKCHUA BO3AYIIHBIX ITIOTOKOB B ITIOMCIICHUAX
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11.2 Tlepenaya Tensia yepe3 orpa:kaeHue npu GuibLTpanum Bo3ayxa

BoznyxonpoHnulianue CymeCTBEHHO BIIUSET HA TEIUIONEPENAUY Yepe3 OTPaxKACHU, a
TAK)K€ Ha TEIUIONOTEPU U TEIUIOBOM PEXUM NoMeneHu. [IpoHuianue Bo3ayxa cKa3biBa-
€TCs MO-Pa3HOMY Ha Ilepeaqy TeIUIa 4epe3 pa3IndHbIe BUAbI KOHCTPYKIUMU. Y OKOH, KOTO-
phIe 001a1at0T HAUOOJIBIIICH MTPOBOAUMOCTBIO BO3YXa, 3aMETHO YBEITUIMUBAIOTCS TEILJIOTIO-
Tepu. BiausHue Ha MaccuB (TOJIILY) U CTBIKW OTPaKJACHUS B OCHOBHOM CKa3bIBAC€TCS B I10-
HI>KEHUU TEMIIEpaTypbl BHYTPEHHEN MTOBEPXHOCTH.

Tennonepedaua monwiu u 31eMeHmMO8 (CMbIK, OKHO) 02PAXCOeHUA npU uirbmpayuu
6030yxa

Tenuionepegaya nopucToro orpaxkaeHusi npu puabrpanuu Bozayxa. [Ipu gpuisrpa-
MU BO3/yXa TEMIIEpaTypHOE MOJI€ U TEIUIOOOMEH Ha MOBEPXHOCTAX IMOPUCTOTO OTpaxKe-
HUS 3aMETHO U3MEHSIOTCS B PE3YyJIbTaTe IIEPEHOCA TeIlUla IOTOKOM Bo3ayxa. Pacxon Bo3-
IyXa j, IPOHMKAOIIETO Yepe3 OrpakJeHus, 0ObIMHO HeBenuK: 10 10 kr/4 uepes 1 m? mo-
BEpPXHOCTH. Bo3ayx aBUTraeTcs 1o mopaM M KanujuisipaM MeJJIeHHO (uuciio PeiiHonbaca co-
oTrBeTcTBYeT npudiusurenasHo 0,05), U ero temmneparypa BO BCEX CEUECHMSIX OIPaXKIACHUS
INPaKTHUECKHU OJM3Ka TeMIEpaType OKPY>Karollero TBepaoro marepuaina. Bee 3to ympo-
1aeT MAaTEMATHYECKOE PACCMOTPEHHUE.

YpaBHEHHE HECTALIMOHAPHOIO TEMIIEPATYPHOI'O MOJIA IUIOCKOIO IIOPUCTOrO Orpax-
JCHUSI TPU HATUYUH MTOTIEPEYHON (PUIIbTpaIlMK BO3AYyXa, OJIB3YSCH , 3aITUIIEM B KOHEUHBIX
Pa3HOCTSIX:

Ayt

=-— At A
€72z —ag Mitesib, (11.1)
B nuddepenunanbHoit popme OHO UMEET BUA
ot 3 ot , of
b a2z = ox (‘?L ax ) s f ox (6.2)

Hecranmonapras Teruionepeaada yepe3 0qHOPOTHOE OTPaXKACHUE TPH HUITHTPAIAH
BO3/JyXa B MEPHOJI pE3KOT0 3UMHET0 noxosoganus paccmorpena B. I1. Turoseim B MUCHU
uM. B. B. KyiiObimieBa. 3aauy pemianyd Ha TUAPOUHTErpaTope ¢ MpeoOpa3oBaHUEM ypaB-

HeHus (6.2) B 00bryHOE ypaBHeHUE Dyphe M0ICTAHOBKOU

$=Te” (11.3)

r7ie T — HOBasi UCKOMasi GYHKITHUS, 3aBUCSIIAS OT X U Z, OTHOCUTEIHFHO KOTOPOM BeleTCs
pacuer Ha TUAPOMHTETPATOPE;
V — 6e3pa3MepHbIil KO3 UILIUEHT.

HekoTopoe yciio)XkHeHHe TPaHUYHBIX ¥ Ha4aJIbHBIX YCIOBHIA, KOTOPOE MPH ITOM I10-
JTydaercs, Ui pacueTa Ha THAPOMHTETPATOpe HECYIIIECTBEHHO.

[To pesynbpTaTam cepuu pacdyeToB ompeneneH KoddhduiumeHT Guabrpanuu Vo. s
3UMHHX YCJIOBUH, KOTOPBIN paBEeH OTHOIICHUIO HAMOOJBIITNX TETUIOBBIX MOTOKOB HA BHYT-
PEHHHX MMOBEPXHOCTAX F€PMETUYHOIO OTPAXKJICHUS U BO3yXOMPOHHUIIAEMOI'O OTPaKICHUS
npu UHOUIBTPALIMN HAPYXKHOTO BOo3ayxa. Koaduimenr Vo, cBI3aH ¢ N3MEHEHUEM MUHU-
MaJIbHOM TeMIlepaTypbl BHYTPEHHEH MOBEPXHOCTH, MOATOMY €r0 3HAYeHHE HEOOXOAMMO
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yuuThIBaTh Tpu pacuere Rorp. 3aBucumocts kodpduimenta Yo oT Termiohu3nuecKux

CBOMCTB OTpak/I€HUsI U MHTEHCUBHOCTH MH(DUIBTPALINY MTOKa3aHa Ha pucynke 11.2.
22
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Pucynok 11.2 3aBucuMocTh K03((HUIIUCHTA Vo, OT TETUIOPUINISCKUX CBOWCTB OIPAXJICHUS U HHTEHCUBHOCTH HH-
tunpTparyn (Vg cray— B CTAIMOHAPHBIX YCIOBHSIX TETIONIEPEIauH)

YpaBHeHHE TeMIIepaTypHOTO IMOJsi MHOTOCIOHHOIO OTPaKJICHUS B CTAI[MOHAPHBIX
YCJIOBUSIX TPU (PUIBTpAIMU BO3AyXa yJA00HO 3amucaTh, MOJb3YysICh MacIITadOM TepMUYe-
CKHX COIPOTUBIICHUM, B BUJIC

d2t df
—_—t g =0
arm TR (11.4)

Il ] — WHTCHCUBHOCTh (DWIIBTPALIMU BO3/IyXa P BIYBE C MUHYCOM U OTCOCE C ILITFOCOM.

JIBI>KEHHE BO3[yXa 4Yepe3 MOBEPXHOCTh U3MEHSIET UHTEHCUBHOCTh KOHBEKTUBHOTO
TEII000MeHa Ha Hel. DTOT BOIPOC U3yU€H TEOPETUUECKU U SKCIIEPUMEHTAIIBHO.

VYcioBus KOHBEKTUBHOIO TEIIOOOMEHA MpU BIYBE U OTCOCE BO3yXa MpHU pacyeTe
TEIUIONEepeIaun TaK K€, KaK M MPU OTCYTCTBUH (PUIBTPAIMH, MOXKHO y4eCTh BBEJICHUEM
SKBUBAJIEHTHBIX CJIOEB HA MOBEPXHOCTSIX OrpakaeHus. TermnooOMeH B MOIPaHUYHOM CJI0€
B 9TUX YCJOBHSX MPU JAMUHAPHOM U TypOYJIEHTHOM PEXUME JABHKEHUS BO3yXa MPUOJIN-
KEHHO MOXHO PacCUUTaTh, MOJNb3ySACh ypaBHeHUEM (11.4). Pe3ynbTarsl pemienus Janu Xo-
POILYIO CXOJUMOCTb C JaHHBIMH TEOPETUYECKUX HccienoBanuid. [Ipu BryBe Bo3ayxa uepes
NOBEPXHOCTh (HapuMep, Npu UHPWIBTPALMK Ha BHYTPEHHEW MMOBEPXHOCTH OTPAXKICHUS)
MHTEHCUBHOCTH TEIUI0O0OMEHA YMEHBINAETCs, a pu oTcoce yBenuuubaetcs. Koagduuument
KOHBEKTHUBHOT'O TEIUIOOOMEHA MPU HAIWYUU (PUIBTPALUU Ok.g MOXKET OBITh JOCTATOYHO
TOYHO ONpEJEINIEH N0 popmyse:

Cp
[+ =
e (11.5)

B03MOXXHOCTh BBEIEHUSI 3KBHUBAJIEHTHBIX (COMPOTUBIEHUIO TEIIOOOMEHA) CJIOEB
IIPY BO31yXOIPOHMIIAHUH [TO3BOJISIET CTALIMOHAPHYIO TEILIONEPE1ayy Yepe3 MHOTOCIOMHOE
orpakJeHue npu GuiIbTpali BO3LyXa MOJTHOCTBIO ONPEAETUTh OJTHUM ypaBHEHUEM (6. 3).
JlyuucTblil TEIII0OOOMEH Ha MOBEPXHOCTAX MPHU 3TOM MOKHO yU€CTh, IPUMEHUB METOJ CYy-
NEPIO3ULMHU WIH BBEAS YCIOBHYIO TEMIEPATYPY CPEBI.
Pacnpenenenne TeMneparypsl O CEYCHUIO OTPAXKACHUS IPH PUIBTpAlMA  BO3AyXa
1o ypaBHeHuo (6.1) umeeT BuA
iR __
2“afRo

¢ =fﬂ+“l§_rﬂj
—1 (11.6)

TEIUIOBOU ITOTOK
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—1 (11.7)

[Tpu skchunpTpani Bo3ayxa depe3 OrpaxkjieHue B 3THX (OpMysiax BEIHYHMHA |
MMEET 3HAK MUHYC.

[Tpu nabUIBTpaIy, Kak 370 ciaeayeT u3 Gopmyssl (11.7), TemmoBol MOTOK HAa BHYT-
PEHHEH MOBEPXHOCTH (HE MOBEPXHOCTH SKBUBAJIEHTHOTO CJIOS) OKa3bIBACTCS HAUOOJIb IITUM,
0 Mepe MPUOIMKEHUS K HApY>KHOU MOBEPXHOCTU ¢ YMEHBIIAETCA. DTO MPOUCXOAUT B pe-
3yJbTaTe€ peKyIlepaluy — YaCTUYHOTO BO3BpaTa TEPSIEMOr0 uepe3 Orpak/IeHe Temia Ha
HarpeB HApy»KHOT0 BO3/lyXa, (DUIBTPYIOIIETO Y€ pe3 OrpaK/ICHHE HaBCTpeuy MOTOKY Teria.
N3 ypaBHenus (6.7) ciaeayer, 4To pa3HOCTh TEIJIOBBIX TOTOKOB HA BHYTPEHHEH (s U HAPY K-
HOM (n TEPMUUYECKUX T'PAHUIIAX OTPAKJICHUS C DKBUBAJECHTHBIMU CIIOSIMU paBHa:

e —qu=~2g ] (}2 —In) (11.8)

BiusiHre NOTOKa QHIBTPYIONIETO BO3AyXa Ha TPAHCMHUCCHOHHBI IIEPEHOC Terla ye-

pe3 orpaxieHue yao0HO XapaKTepH30BaTh TaK Ha3bIBAEMBIM KOI(D(HUIIMEHTOM TOPOBOTO

oxyaxkaeHust I1, KOTOPBIi paBeH OTHOIICHUIO BXOJSIIETO B OrpaxkaeHUE (depe3 MOoBEepX-
HOCTb 9KBHBAJICHTHOTO CJIOS)

11.3 onoiHuTENbHBIE 3aTPATHI TENJIA B IOMelleHMH HA HHPWIbTPALHUIO

B npou3BOACTBEHHBIX MOMEIIECHUSIX PacXo] TeIula Ha HarpeBaHHUE XOJOJIHOrO BO3-
JyXa, TOCTYMAOUIEr0 Yepe3 MPUTBOPHI OKOH, (hOHApEH, IBEpEid, BOPOT, COCTABIISIET 10 30—
40% OT OCHOBHBIX TEIIONOTEPDH, NOITOMY IIPU PACUYETE TEIUIONOTEPS NPOU3BOACTBEHHBIX
MOMEIICHUI CIIEIMAIbHO PACCUYUTHIBAIOT 3aTPaThl TEIIA HA HATPEBAHUE MOCTYIAIOUIETO B
NOMENLIEHNE XO0JI0AHOro Bo3ayxa. [Ipu onpeneneHnn 3atpar Teruia Ha HArpeBaHUE HAPYyX-
HOTO BO3/lyXa Npyu UHPUIBTPAIMU PACUET BO3AYIIHOTO PEKUMA 31aHUSI MOXKET ObITh YIPO-
IIEH.

[TpombInieHHBIE 31aHUs, KaK MPABUIIO, OJTHOATAXKHBI. B MHOT03TaKHBIX MTPOMBIIII-
JIEHHBIX 3JaHUSIX 3TaXHU Yalle BCEro J0CTATOYHO M30JMPOBAHBI APYT OT JAPyra U UX BO3-
IYIIHBIA PEKUM MOKHO PACCMaTpUBAaTh HE3aBUCHMO.

IIpocreimum sABseTCA Ciaydai, KOrjaa OMELIEHUE HE UMEET NEPEropoIoK, OTCYT-
CTBYET BeTep ¥ MHOUIBTPAIUS TPOUCXOJNUT O] BIUSHUEM TOJIBKO I'PABUTAIIMOHHBIX CHIL
[TepeTexkanne BO3myxa MPOUCXOAUT B OCHOBHOM 4epe3 IIeJu MPUTBOPOB, HO MHPUIBTPA-
LIUIO YCIOBHO OTHOCAT K IUIOINAAM OKOH, 4 €€ HHTEHCUBHOCTD |, KI/(M?'4), 32 C4ET Pa3HOCTH
JABJICHUM BO3/lyXa Ha Hapy>XKHOM M BHYTpPEHHEW MNOBEpXHOCTsX orpaxiaeHusi, AP, Ila
(xrc/M?), onpenensior o Gpopmyie

j= B, AP,
rae B, — ko3¢ ULHEeHT POBOIUMOCTH BO3/IyXa KOHCTPYKLHUEH.
I[J'IH IMOMCUICHUS C IBYXCTOPOHHHUM PABHOMCPHO pACIIPCACICHHBIM OCTCKIICHUECM 110

BCEH IJIOIIAIM HAPY>KHOTO OTPAXKICHUS MPU 0€3BETPHUH CpeJIHEE KOJMYECTBO BO3yXa, MPO-
XOJIAIIETO CHAPYKH uepe3 1 M? OKHa, paBHO:

1
jo= 0,478, d (HAQYT ,

(11.9)

(11.10)
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r1ie By ox —KO3(p(GUIMEHT MPOBOJIUMOCTH BO31IyXa I OKHA; 0—10JIs1 OCTEKICHHOW I10-
BEPXHOCTH HAPYKHOTO OTpaXkJIeHUs; H — TOJIHAst BBICOTa OTPAKICHHUS 3IaHHUS.
Pa3HOCTh MIIOTHOCTEH HAPYIKHOTO py U BHYTPEHHETO Py BO3AyXa MOXKET OBITh MPH-

OJIMKCHHO 3aMEHEHa Pa3HOCThIO UX TEMIIEPATyp:

Ap = pa—pn ~ 0,005 ({5 ~ in), (11.11)
a Beipaxkenue (11.10) npeobGpazoBaHo:

1

jo =0,033B, d{HAHT.

o = 0,038y, 4 {(F47) (11.12)
B nmpoMBIIIICHHBIX 37aHUSIX OKHA YacTO OJMHAPHBIC U HE TePMETH3UPOBAHBI, UX

IPOBOJUMOCTH By ox = 27. Torna
1

fo=0,9d(HAN? . (11.13)

Crnenyer uMeTh B BUAY, YTO IpeajaraemMbie GopMyibl MpuOIMKeHHbl. OJJHAKO TOY-
HOCTh uX (omubka 10—15%) nocratouna asig pacuera nNoTeph TEIjia Ha MHPUIBTPAIUIO.

Crnenyer uMeTh B BUAY clieqyroniue cooOpaxenus. Hanbomnpime Temionotepu ot
uHpunpTpauu (10 30—40%) cBsi3aHbl ¢ HATMYUEM OKOH, OCOOCHHO B MPOMBIIIJIEHHBIX
3/1aHUSX, B KOTOPBIX MPUTBOPHI OKOH HE 3aKJIEUBAIOT HA 3UMY. 3aTpaThl TEIUIAa HA UHPUIb-
TPALMIO YEPE3 CTHIKK COCTABISAIOT 10 3— 5% OCHOBHBIX TEIUIONOTEPD, YEPE3 TOJIILY OTPaxK-
JIeHUsI OHU ellle MeHblIe. MH(UIbpTpalnio B IByX MOCIEHUX CIydasX CIeAyeT YUUThIBATh
IPU TEIUIOTEXHUYECKOM pacyeTe OrpajieHui, Tak Kak OHa MPUBOAUT K 3HAUUTEIbHOMY I10-
HWDKEHHUIO TEMIIEpaTypbl BHYTPEHHEN MMOBEPXHOCTH OTpa)KJAcHUs. BeHTunnpoBaHue BO3-
IOYIIHON MPOCIOWKH B KOHCTPYKIIMM OTPAKJIECHUS HApPY’KHBIM BO3J1yXOM TaK)K€ YBEIUYH-
Ba€T TEIUIONOTEPH U MMOHMKAET TEMIIEPATyPy BHYTPEHHEN OBEPXHOCTH OIPaKICHUM.

Ilpakmuueckoe 3anamue Nol2
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IL1an

12.1. CHuxeHue 3HepronoTpeOHOCTH HA OTOIJIEHUE 3/1aHUS
12.2. KOHCTpYKTUBHBIX PEIICHUM 3aHUS C MO3UIUU SKOHOMHUH SHEPTHU
U1 OTOILIEHUSI

12.1. CHHM:KeHEe JHEPTroNnoTPEOHOCTH HA OTOIJIEHUE 31aHus

OCHOBHBIM ITyTEM 3KOHOMHH SHEPTUU B CTPOUTEIHCTBE SBIIAETCS BO3BEJICHUE 3/1a-
Hul ¢ 3¢ HeKTUBHBIM ucTonb3oBanueM sHeprun (30MD). 30U - s3To Takoe 37aHUE, B KO-
TOPOM MPEyCMOTPEHBI ONTHUMAaJIbHBIE Ha MEPCIEKTUBY MH)KEHEPHBIE METO/bI U CPECTBA
10 3¢ peKTUBHOMY UCTIOTIB30BAHUIO 1 SKOHOMUHU YHEPTUH, TPUMEHEHUIO HETPAAUIIMOHHBIX
TETUIOMCTOYHHUKOB.

OtomieHne obecredynBaeT HEOOXOAUMBIN TEIUIOBOM PEXUM 31aHHM B 3UMHUMN IIe-
puon roaa c 3arpatoil okojo 25 % sHepruu B OanaHce crpanbl. [losToMy B peruonax c
CYPOBBIM H TIPOAOKUTEIHHBIM OTOMUTEIHHBIM CE30HOM, TUITUYHBIM JUIS OOJIbIIEH YacTH
Tepputopun Poccun, 3 peKkTHBHOE WCMOIB30BAHUE DHEPTUU MJST OTOIJICHHS SIBIISETCS
OTIPEEISIONUM MOMEHTOM 3KOHOMHUH €€ ISl TeTI000eCTIeYeHUs 3IaHU.

[TocnenoBareabHOCTh MPOEKTUPOBAHUS ONTUMAIBHOTO OTOTUICHUS IOTUYECKH COOT-
BETCTBYET QJITOPUTMY - MOCJIEIOBATEILHOCTH MPOCKTUPOBAHUS MPU CO3JaHUU COBPEMEH-
Horo 30UD. Tlocne BbIOOpa pacyeTHBIX BHYTPEHHUX U HAPYKHBIX KIMMATHYECKHUX YCIJIO-
BUH CYIIECTBEHHBIM SIBJIAECTCS BHIOOP SHEPIeTUYECKU PALIMOHATBHBIX IPa0CTPOUTENbHBIX,
00BEMHO-TUIAHUPOBOYHBIX U KOHCTPYKTUBHBIX pemieHui 3nanus. [Ipexe Bcero, HeoOxo-
MO CTPEMHTHCS, UTOOBI 3[JaHKE, €T0 TeIUIO3AIUTHBIE CBOMCTBA ObUTH ObI B SHEpreTHYE-
CKOM OTHOULIEHUH HawilydimiuMH. HeT cmbicia 60poThes 3a 3(pPEeKTUBHOE UCIIOJIb30BAHUE
SHEPruy Ha OTOIUIEHHE B 3/IaHHM, KOTOPOE MMEET HEAOCTATOUYHYIO TEIUIO3AIIUTY, TI0XO
repMETU3MPOBAHO. PacyeTsl 1 OMBIT SKCIUTyaTalliy 3aHUS TOKA3bIBAIOT, YTO BHITOJIHEE B 2
pa3a JOIMOIHUTENBHO YTEIUTHTh U TePMETU3UPOBAThH 3/1aHNE, YEM IBITATHCS B IJIOXO 3allH-
[IEHHOM 3[IJaHUU JIOCTUYb TAKOI'O YK€ Pe3ysibTaTa 3a CUET COBEPIIEHCTBOBAHUS I (PEKTUB-
HOCTH TOJIBKO CUCTEMBI OTOIUIeHUS. ECTh Takoe BrIpaskeHre, YTO CaMOM JICIIIEBOM SBISETCS
SHEPrusi, KOTOPYIO HE HAJI0 pacX00BaTh.

PaccmoTpuM, B 4eM J0KHA 3aKIH0YATHCS ONTUMHU3ALUS [PAaJOCTPOUTEIBHBIX, 00b-
€MHO-TUIAHUPOBOYHBIX U KOHCTPYKTUBHBIX PELIECHUH 31aHUS C MO3UIMH SKOHOMHUHU DHEp-
THH JUTSI OTOTIIICHHSL.

I'padocmpoumenvbnvie pemieHUusT MPUMEHHUTEIBHO K pPacCMAaTPUBAEMOMY BOIIPOCY
CBSI3aHBI, MIPEXKJE BCETO, C BHIOOPOM (POPMBI M KOMITAKTHOCTH 3aCTPOUKH, a TAK)KE MeCTa
pacmoIo)eHUs] UICTOYHHUKA TeruiocHa0xkeHusl. [[oBbIeHne TUIOTHOCTH KUIION 3aCTPONKHU
Ha 10 % obGecneunBaeT CHIKEHUE CyMMapHOU TerionoTpedHoct Ha 5...7 % mo cpaBHe-
HUIO CO CTaHIapTHOM 3acTpoiikoil. PaninonanbHOE pa3melieHre noTpeouTesneil TenioThl OT-
HOCHUTEJIbHO HCTOYHMKA, TPU KOTOPOM HaOII0JAETCs MPONOPLUUOHAIIBHOE CHUYKEHUE HATPY-
30K I10 Mepe yJIaJIeHusI OT UICTOYHUKA, JOMOJHUTEILHO 00ECIIeYMBAET CHIKEHHE OecTioes-
HBIX MoTeps enie Ha 15...20 %.
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DHEProd3KOHOMUYECKHH 3PPEKT, JTOCTUTaeMbIil TOIBKO 3a CYET OTMEUEHHBIX IPajo-
CTPOUTEIBHBIX PEUIEHUM, OKa3bIBAETCS CyllecTBEHHBbIM. [Ipu 3TOM oOecneunBaroTcs 10-
MOJIHUTEIbHbBIE SKOHOMUYECKHE U TEXHOJIOTMUECKHUE MPEUMYIIECTBA, HarpuMmep, Ha 2...3 %
CHUKAETCSl MATEPUATIOEMKOCTbh, & TAKXKE MOBBIIIAETCS HAJIEKHOCTh CUCTEMBI dHEProoodec-
IIEUYEHUS 32 CYET COKPAILEHUS €€ 00Iel IPOTIKEHHOCTH.

Cyl11ecTBEHHOE COKpPAILEHUE MOTEPh TEIJIOTHI HAa OTOIUIEHUE 00ECTIEYnBaET paluo-
HaJIbHAs a9pOJAMHAMUKa 3aCTPOUKHU. B 4acTHOCTH, TPU yMEHBIIIEHUHY CKOPOCTH BETPA B 30HE
3aCTPOMKHM MOYKHO COKpaTuTh B 2...3 pa3a MH(UIbTPALMOHHBIE TEIUIONOTEPH 3/1aHUSMU,
yTO paBHOIEHHO 9koHOoMuH 0,1 KT ycnoBHOro Tormsa Ha 1 M? B roj. B oTux nemsx Moryt
OBITh UCIIOJIB30BaHbI CIIEIMAIbHbIE BETPOJIOMHBIE ITUTHI B BUJIE JIECOHACAXKACHUMN, palfo-
HaJIbHOE CTPOUTEIHHOE 30HUPOBAHUE 3aCTPOMKHU MO ATAKHOCTU CO CHUKEHHEM 00]1yBae-
MOCTH OTJAEJBbHBIX 3/JaHUW U JIpyrue NpHeMbl. [ pajoCcTpOUTENbHBIE PEIICHUS] PUMEHHU-
TEJIBHO K pACCMATPUBAEMOMY BOIIPOCY CBA3aHBI TAK)KE C BBIOOPOM OPUEHTALIUU 3aHUS 110
"'cTOpoOHaM rOpH30HTa U €ro MOJOKEeHUs B 3acTpoiike. Ha rore mpenmnodrurensHa MMUpOT-
Hasl, Ha CEBEpEe - MEPUIMOHAIbHAS OPUEHTALINS 3JaHUH C LIEJIbIO UCIIOJIb30BAHUS TEILIOTHI
COJIHEYHOW pajuanuu JJig OTOIUIEHUS U BO M30€KaHue Meperpena 3aHuil B JIETHEE BpEMs.
CuuTaercs, 4To NePexo/1 OT OJHON OPUEHTALIUMU K APYTroi MPUXOIUTCA Ha IIUPOTY, TIE MPO-
JOJKUTENBHOCTh OTOMUTENBHOTO ce30Ha okoio 200 cyT.

Br160p nosioskeHus 34aHusl B 3aCTPOIKE C TOUKU 3peHUs Y7HEProd(p(HEKTUBHOCTH CBsI-
3aH C HANPAaBJICHUEM JOMHHHUPYIOIIUX BETPOB 3UMOM, KOCBIMHU OCaJIKaMH HA BEPTUKAJIbHBIC
OrpakICHHUsI, DKPAHUPYIOIIMM JIEHCTBUEM U 3aTEHEHUEM COJTHEYHOM paJdalliy PsAOM pac-
[OJIO)KEHHBIMH 3/1aHUSIMU, Pa3pbIBAMH MEK]Ty HUMHU.

ObvemMHo-naanupoeouHblie PEIICHNs CYIIECTBEHHO BIIUSAIOT HA HEPrONOTPEOHOCTH
otoruieHus 31anud. @opma 37aHUs JOJKHA OBITh KOMIAKTHOM, HAJI0O CTPEMUTHCSI K MUHH-
MaJbHOMY OTHOLIEHUIO IJIOIIAAN HAPYKHBIX OrPAXKIECHUN K 00beMy nomMenieHus. Mneans-
HOU opmoii aBisieTcs cepa, Xopolen - KyO Wiu IUPOKU napajiyiesienune, XyxKe - y3-
KU€ U JUIMHHBIEC 3/1aHMs WK B BUJE BbICOKOW OamrHu. dacanpl 37aHUs HE JOJIKHBI ObITh
U3PE3aHHBIMHU, HE JKeJIaTeIbHbI BCTPOECHHBIE 3arTyOJICHHbBIE JIOJKUU U 3PKEPHI.

DKOHOMHIO PHEPTUU 00ECTIEUHBAET OJIOKMPOBKA PA3IMYHbBIX [IEXOB U MOMEIICHUH B
OJIHOM Kopityce. biokupoBka NMpOMBIIIIIEHHBIX IEXOB MOXKET AaBaTh 3KOHOMHIO TETIOTHI
10 30...40 %. [IpeanouTuTenbHBIM SIBISIETCA COJOKUPOBAHHOE 3/JaHUE C IIUPOKUM KOpPITY-
COM, MHOT'03TaXXHO€, C HEU3PE3aHHBIMU, IIaJIKUMHU (pacagamu.

IIpu naHUpPOBKE 3/1aHUS BaXKHO NPABWIIBHO PACIIOJIOKHUTH TOMEIICHUS Pa3IMYHOIO
Ha3HAYCHUs B 3aBUCHUMOCTH OT OpueHTauMu ¢acanoB. OCHOBHbIC NTOMEIIECHHUS, KaK Ipa-
BUJIO, 1€JIECO00Pa3HO pa3MenlaTh CO CTOPOHBI I0XKHOTO (pacaia, BTOPOCTEIICHHBIE - CEBEp-
Horo. C ToukH 3peHusi KOMGOPTHOCTH MUKPOKIMMATA JKENATEIIbHO YBEITUUYUBATH BHICOTY
OMEIICHHH, MpeIHa3HAYEHHBIX JIJIs1 TOCTOSIHHOTO IPEOBIBAHUS JTIIOJCH.

K 06beMHO-TIIIaHUPOBOYHBIM MEPOTIPUSATUSIM OTHOCUTCS OpTaHU3aIUs a’paliuu 31a-
HUsL. BO3MOXHO yCTpOMCTBO KBapTHUp € OJHOCTOPOHHEW OpUEHTALMEW WIM KBapTUp CO
CKBO3HBIM MPOBETPUBAHUEM IPU JIByX- U TPEXCTOPOHHEH opueHTauuu. Heobxoauma 3a-
IIMTA BXOJAHBIX JABEPE U BeCTHOOJIEH 31aHMs OT BPhIBAHUS XOJOJIHOIO HAPY>KHOT'O BO3-
nyxa. llenecooOpa3Ho KCIOJIb30BATH JIECTHUYHBIE KIIETKH, JIU(TOBBIE XOJUIbI, KOPUAOPHI
JUIsI OPraHU30BAaHHOIO MIEPETEKaHMs BO3/1yXa B 3[JaHUU C LIEJIBIO yTWIIN3AaLUH TEIIOTHl. Bo3-
MOKHO YCTPOMCTBO CIELMAIbHBIX a3pallMOHHBIX IIAXT U MPOoeMOB. B nocnenHee Bpems B
3IaHUSX MPUMEHSIOTCS aTPUYMBbI, KOTOPbIE MCHOJB3YIOTCS KaK BO3QYIIHBIE pE3epBYaphl
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JUIS CHIDKCHHS BO3TyX000MEHa, OpraHU3alluH MEPETEeKaHus BO3AyXa, a TAKKe KaK HAKOTH-
TEIW I YTUIU3alUy TEIUIOTHI ¢ NOMOINBIO TEIJIOBBIX HACOCOB, aKKYMYJIATOPOB U JIp.
ABpalMoHHbBIN PEKUM MOXKET ObITh BO BpEMEHHU HEMPEPBIBHBIM, MPEPHIBUCTHIM C THEBHBIM
VI HOYHBIM IIPOBETPUBAHUEM.

12.2. KoHCTPYKTHUBHBIX pellleHHii 3IaHusl ¢ O3UIUH IKOHOMMHU IHEPTrUH
JJIS1 OTOIJICHUS

OcHOBHYIO poJib B ((POPMUPOBAHUM TEIIOBOTO PEXKUMA 3/IaHUS UTPAIOT KOHCTPYK-
TUBHBIE cpencTBa. OrpakIeHus TOJDKHBI 001a/1aTh BHICOKUMH TETIO3AIUTHBIMU CBOM-
CTBAMH, F€PMETUYHOCTBIO, UX BHYTPEHHUE MOBEPXHOCTU - CBOMCTBOM COPOUPOBATH U JiE-
copObupoBath mapbl U ra3el. OCHOBHBIE TEIUIO3AIIUTHBIE CBOMCTBA OMPEIEISIOTCS COMPO-
TUBJICHUEM TEILIONEpeaaue 1 TEII0yCTOMYMBOCThIO, KOTOPhIE TPUHUMAIOTCS B 3aBUCHUMO-
CTH OT Ha3HAUEHMS 3/IaHUs U C1IOCO0a €ro OTOILICHUS.

dyHAaMeHTalbHbIC 3aHusl IOJXKHBI UMETh TETUIOYCTOMYHMBBIE OTPAXK/ICHUSI C BBICO-
KUM COIPOTHUBIICHUEM TeIUIonepeaade. 3aanus Uil HENPOIOJDKUTEIBHON KCIUTyaTalluu
MOTYT UMETb OTPakICHUSI C MUHUMAJIBHBIM COITPOTUBJICHUEM TEIUIONepeiaue U Majioi Ter-
J0BOM uHepuueit. 3aanus ¢ 3QPEeKTUBHBIM UCIIOJIH30BAHUEM DHEPTUU JOJKHBI UMETh I10-
BBIIIICHHYIO TEIJIOU30JIALINIO, T. €. OBITH "3JaHUEM-TEPMOCOM" C TETIOYCTOUYMUBBIMU BHYT-
PEHHUMU CJIOSAMH OTPAKJIEHUHN, OOpaIlleHHBIMU B MIOMEIICHUE.

B sHeproskoHOMUYHBIX 3AaHUSAX KOADPHUIIUEHT TEIUIONEpeIadu CTEH U IEPEKPHITUN
JIOJKEH ObITh YMEHBIIEH [0 CPABHEHHUIO C OOBIYHBIMU pelieHusaMu B 3...4 pasza, T. €. 10
0,3...0,4 B1/(m?°C). OxHa 110 BO3MOHOCTH JIOJDKHEI OBITH CO CTEKJIONAKETAMH, 3aII0THEH-
HBIMU MHEPTHBIM T'a30M, C CEJIEKTUBHBIMU MOKPBITUSMH CTEKOJI, MPEMSTCTBYIOIINMU TPO-
MYyCKAHUIO JUTMHHOBOJIHOBOTO M3JIyYEHHUS U3 TOMENIECHUS, OKOHHbIC MEPEIJIETHI - C JIBOM-
HBIM (TpOiHBIM) yrioTHEHUEM. CreoBaTenbHO, KO3(GOUITMEHT TeIIonepeadd OKOH MO-
’KeT OBITh yMEHBIIEH B 2...3 pasa, T. €. 10 1,5 Br/(M? °C) u Hmxe.

TennoycToliurBbie BHYTPEHHUE CJIOU JOJKHBI BHITOJHATh (DYHKIIUIO aKKyMYJISITO-
POB TEIIOTHI MPU PA3IMUHBIX PEIICHUSX PEreHepaluu TEIIoThl B nomenieHuu. Kpome
TOTO, GYHKIIMU PEKYNEPATOPOB TEIUIOTHI MOTYT BBIMOJHATH OKHA U OTPAXJCHUS C BEHTHU-
JUPYEMBIMU BO3YIIHBIMH TMPOCIOWKAMU, BEHTWIUpPYyEMble uepaaku. s perenepanuu
TEIJIOThl MOTYT TAKXE MCIIOJIb30BAThCS MEPEKPBITUS, MOANONbS U TPYHT noj 31anueM. C
ATOM K€ 1eJIbI0 HAUMHAIOT IPOCKTUPOBATH 3/IaHus B 00omouke-pyTisape. [lepcnekTuBHOM
SBJISIETCA KOHCTPYKUHUSI HAPYKHBIX OTPAXKICHUM C TEPMOIICKTPUUECKHUMU 3JIEMEHTAMU B
TOJIIIE ¥ PA3BUTHIMU TEIIOOOMEHHBIMH MTOBEPXHOCTSIMH C HAPYKHOW U BHYTPEHHEH CTO-
posbl. OHH pabOTAIOT KaK TEPMOAJICKTPUUECKIE TETUIOBBIC HACOCHI, YTUIU3HPYIONTUE SHEP-
TUIO OKpY>Karolle cpejpl. PalimoHanbHbl KOHCTPYKIIMU HApYKHBIX OTPaKJIECHUU B BUJIC
COJIHEYHBIX KOJUIEKTOPOB M abcopOepoB. HapykHbIE MOBEPXHOCTH OTPAXKACHUIN JTOHKHBI
UMETh TaKWE€ PaJuallUOHHbIE CBOMCTBA, YTOOBI 3MMOM aKTUBHO IMOIJIONIATh KOPOTKOBOJIHO-
BYIO COJTHEUHYIO paJHallyio U c1a00 OTJaBaTh JJIMHHOBOJHOBYIO PaJUalldi0 B OKPYKaro-
LIYIO Cpeny.

OcHOBHBIE TEIUIONOTEPU B 3JaHUU MPUXOIATCS HA OKHA, MOATOMY OOJIBIIYIO POJIb
UTPAET CTETEHb OCTEKJICHHOCTH (hacaioB 3aaHuil. OOBIUHO €€ CTPEMSTCS COKPATUTD 10 MH-
HUMAJIBHOM MO YCJIOBUIO JOIMYCTUMOM €CTECTBEHHOW WJIM CMEIIaHHOM (€eCTeCTBEHHO-HC-
KYCCTBEHHOM ) OCBEIIEHHOCTH NoMelieHui. OHAKO IPU XOPOILLEH TEMI03alUTe OKOH U UX
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SKpAaHUPOBAHUU OT BO3ACHCTBUS COJTHIIA JIETOM ONTUMAJIbHAS OCTCKJICHHOCTh C YIETOM HC-
MI0JIE30BAHUS COTHEUHON SHEPTHH JJI OTOTUICHHSI, 0COOSHHO B BECEHHE-OCEHHHE TICPHO/IBI,
MOKET 3aMETHO TNPEBOCXOJWTh MUHUMAJIBHO JOMYCTHUMYIO IO YCJIOBHIO OCBEIICHHOCTH.
Crnenyer TakXe HCIOJIb30BaTh MHOTOCIIOMHOE OCTEKJIICHHE C TPUMEHEHUEM CEJICKTUBHBIX,
OTpaXKarouX, MOTJIOMIAIONTNX M YTEIJICHHBIX CTEKOJI, @ TAKXKE MOCTOSHHBIX M BPEMEHHBIX
TeIJIO3aIUTHBIX SKPAaHOB B BHJIC MOHOIIAHEJIeH, CTaBHEH U Jip. ParimonaabHOE MpUMEHEHNE
COBOKYITHOCTH PAaCCMOTPEHHBIX T'PaJOCTPOUTEIIBbHBIX, 00hEMHO-TUIAHUPOBOYHBIX U KOH-
CTPYKTHBHBIX MEP MOKET 3HaUUTENbHO (B 1,5...2 pa3a) CHU3UTH MOTPEOHOCTh SHEPTUHU JIJIS
OTOIUICHHMS 3JTaHUM.

ITepcrieKTUBHBIMU C TOUKH 3pEHUS SKOHOMHUHU YHEPTHH SBIISIOTCS HapYKHBIE OTPaX-
JICHUS C IIEPEMEHHBIM CONPOTUBIICHHEM Terutonepeaade. CompoTHBICHUE MOYKHO BapbUPO-
BaTh B 3aBHCUMOCTH OT HAPYKHBIX KIMMAaTHYECKHUX BO3JICHCTBUU. TeOpeTHYECKH BO3-
MOKHO OTpaKIIeHHEe, B KOTOPOM CONPOTHBIICHHE TEIUIONEpeaaue MOKET U3MEHSIThCS OT
HYJIS 10 OECKOHEYHOCTH. B OOJIBIIMHCTBE CITydaeB BITOJIHE TOCTATOYHO OOSCIIEYUTh TaKOe
U3MCHCHHE TEIUIO3AIMUTHBIX CBOMCTB, P KOTOPOM HAa BHYTPEHHEH MOBEPXHOCTU OTPAXK-
JICHUS TIOIJICP>)KUBACTCS JOITyCTUMAsT TeMITepaTypa B JTr000i MOMEHT BpeMeHH. [Tpumepom
TAKOT'O OTPaKICHUS MOXKET CIIY)KUTh KOHCTPYKIIHUS JBOMHOTO OKHA, MEKCTEKOJIBLHOE IPO-
CTPAHCTBO KOTOPOTO HOYBIO 3aIMOTHACTCS C MOMOIIBIO BaKyyM-Hacoca JIEMEHTaMH U3 TIie-
HOTIOJIUCTUPOJIA. B THEBHBIC Yachl IOMOIHUTEIbHAS TETUIOU30JISIIUS yAUISIETCS, U COJTHEU-
Has pajJualus CBOOOIHO MPOHKKaET B momerieHue. [1ogo0HbIi 3¢ dheKT nocTuraeres myTeM
BCHTHJIMPOBAHUS MEKCTEKOJIBLHOI'O MPOCTPAHCTBA BHYTPEHHUM BO3JYXOM, Pacxoj KOTO-
POTO PETYIUPYETCs B 3aBUCUMOCTH OT HAPY KHBIX YCIIOBUH.

PerynupoBanue TEmiao3alMTHBIX CBOMCTB OTPAXACHUS BO3MOXKHO TaK)Ke IMyTEM H3-
MEHEHUS Ty9UCTON U KOHBEKTUBHOM COCTABIISIONIMX TETIJIOBOTO MOTOKA HA €T0 BHYTPEHHEH
NOBEpPXHOCTH. B mepBoM ciydae HeoOXxoaumbiid 3h(HEKT mTocTUraeTcs 00JydeHHEeM KOH-
CTPYKIIMH TTOTOKOM TpeOyeMOoil MHTEHCUBHOCTH, HAIIPUMED, C MTOMOIIBIO TOPETIoK HHPpa-
KpacHOTO m3nydeHus. [Ipy 3TOM MCXOAHOE COMPOTUBIICHUE TEIIoNepeade KOHCTPYKITUN
MOJKET OBITh MPUHSATO HAMHOTO MEHBIIIE TPeOyeMOro, 4To CyIIECTBEHHO CHI)KACT Kalld-
TaJbHBIC 3aTPaThl. Takoe pereHrne SJKOHOMUYECKH OTIPAaBIaHHO IS 3IaHUH CE30HHOTO JICH-
cTBUsA. Bo BTOpOM ciiydae peryiupoBaHie KOHBEKTHBHOT'O TEIIJIOBOTO MOTOKA HA BHYTPCH-
HEH TOBEPXHOCTH OOCCIICUMBACTCS C IMTOMOIIBIO TETUIOBO3IYIIHBIX 3aBEC B BUJIE TUIOCKHX
MOJTYOTPAaHUYCHHBIX CTPYH.

AKTHUBHOE PETyJIMPOBAHHE TEIUIOBOT'O IMOTOKA 4Yepe3 OTPaKJICHHE MOXKHO obOecre-
YUTh MIyTEM €T0 MOPOTrOBOro mpoBeTpuBaHusd. [Ipu 3ToM HabIr0MaeTCsS peKyneparus Ter-
JIOBOT'O TIOTOKA Yepe3 OTPAXKIACHHIE, THTCHCUBHOCTH KOTOPOU PEryJIUPYeTCsS TOTOKOM (PUITh-
TPYIOIIETocs Bo3ayxa. Takoe pemnieHne 1enecooopasHo g BEHTUINPYEMBIX 3JaHUH, OHO
MO3BOJISIET CHIDKATH PACXO/IbI TETUTIOTHI Ha oTorieHue Ha 40...60 %.

KoHcTpykinst HapyKHOTO OTPaKICHHSI MOKET OBITh BBHITIOJHEHA C TETIJIOBBIM dKpa-
HOM. TermoBoil KpaH, pacroI0KEHHBIN OJIMKe K HapyKHOW MOBEPXHOCTH OTPaKICHHUS,
oOecrieuynBaeT B TUIOCKOCTH PACIIOJIOKEHUS MOBBIICHHYIO TEMIIEPATYPY 3a CUET ITUPKYJIs-
MU HU3KOTEMITEpaTypHOTO TETUIOHOCUTENS (HAIpuMep, TPYHTOBOM BOJbI). TerutonoTepu
Yyepe3 PKPAaHUPOBAHHOE OTPaXKICHUE CHUXKAIOTCS 10 2...3 pa3, a MUPKYIAIU TeIIOHOCH-
TEeJIs BO3MOYKHA 32 CUET I'PAaBUTAIIMOHHBIX CHJI.
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[Ipumenenune 3TUX MEPONIPUATHII 0cOOeHHO HeoOXoauMO B 30D, rie ux ucnosias3o-
BaHHUE COBMECTHO C COJTHEUHBIMU KOJIJICKTOPAMH WM abcopOepamMu, CyTOYHBIMHU, HECITb-
HBIMU M CE30HHBIMU aKKYMYJISITOPAMHU TEIUIOTHI M TEIJIOBBIMU HACOCAMH MOJKET CHU3UTH
NOTPEOHOCTH B TOJABOAMMOM U3BHE YHEPTUM JJIA 1IeJIel oTorieHus B 3...4 pasa.

CylecTBeHHOE CHMKEHUE IHEPTONOTPEOHOCTH HA OTOTUICHUE 3JaHUN MOXKET OBITh
JOCTUTHYTO TIPU UCIOJIb30BAaHUU aBTOMATHUECKOW cuctemsbl ynpasienus (ACY) pabotoit
UHKeHepHoro obopynoBaHus 3aanus. CtpykrypHas cxema ACY paboToil MHKEHEPHOTO
000pyI0BaHUs 3/ITaHUS COCTOUT U3 HECKOJIBKUX B3aUMOCBSI3aHHBIX OJIOKOB:

- U3MEPUTENIBHOT0, BKIIIOYAIOIIETO TATYMKUA PETYIUPYEMbIX U HEPETYIUPYEMBIX Ia-
paMeTpoB;

- YCTPOICTBA MPEe0Opa30BaHKs CUTHAIOB M CUTHAJIM3AaTOPhl UX 3HAUCHUN;

- mynbTa ynpasieHus, 9BM u koMmyTaTtopoB, ciyxammx ajis coopa, 00paboTku
JAHHBIX HAOJIIOJCHUN U MOJJaYu KOMAaH;

- HCIIOJIHUTENILHOTO OJIOKA, YIPABIISIIOLIErO pabOTOM, B TOM YHCIIE€ CUCTEMBI OTOILIE-
HUSL.

Pa6ora ACY TemnoBbIM peXUMOM Ha psijfie 00bEKTOB OOIIECTBEHHOT'O U MPOMBIIII-
JIEHHOTO Ha3HaueHMs B MOCKBE MoKa3ajia uX BEICOKYI0 3 ()EKTUBHOCTh, 00€CTICUNBAIOIITY IO
skoHOMMIO 3Hepruu A0 20 % mpu OKymaeMOoCTH JTOMOJTHUTEIbHBIX KaUTaIbHbBIX BIOKEHUN
B TEYEHHE OKOJIO OJTHOTO Toa.
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