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yCTaHOBKa BOASIHOrO NoXapoTyweHus Ha Ba3e Hacocos

£ e-SV 1 e-NSC. YcraHoBKka yHMBEpCanbHa v MOXeT
pabortatb Kak B APEHYEPHOWM, TaK U CNPUHKNEPHO
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BbICTABKA U ®OPYM
JHEPT03®O®EKTUBHOE MOAMOCKOBBE

HdeMoHcTpauma nyywmx
NPaKTUK:

* MYHULMNANbHbIX
obpa3oBaHui
MocKoBcKon obnactu

* pecypcocHabalowmx
opraHu3auum

° npoussoauTeneiu
U NOCTaBLUNKOB
3HeproapdeKTUBHOM’
npoAayKuuu

MECTO NPOBEAEHMA: 10M NPABUTE/NILCTBA MOCKOBCKOW OB/ACTU (KPACHOTOPCK, BYNIbBAP CTPOUTENEN, 1IOM 1)
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Tenno- u anekTpocHabmenue: KanutanbHbii peMoHT Yuet v perynuposanue
MOAiepHU3aLMUA CUCTEM U PEKOHCTPYKUMA 3AaHNIA 3HepronoTpebnexun
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Mexanu3Mbl peanusaumu AnbTephaTtusHble M Bo3o6bHoBNAEMbIE 3ueproapdexTuBHoCTL
3HEProcepBUCHbLIX KOHTPAKTOB UCTOYHUKMN IHEpruu. U KauecTBo cpefibl 06UTaHuA

3eneHan aHepreTmka

UCNONHUTENbHAA AUPEKLUUA: Ten. (495) 984-9972, potapov@abok.ru, events.abok.ru
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Hogoe nokonerne yunnepor Ballu Machine
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Cuctema MHTeNNeKTyanbHOro yrnpasneHus
Energy Economic Saving: a¢dektneHoe
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www.ballu.ru
www.ballu-machine.ru
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XypHan «<ABOK» uzpaetca c 1990 roga

0. A. TabyHWMKOB
OnTMMMU3auma MHXeHepHOoN

MHPPACTPYKTYPb! 30aHUS.
OCHOBHbIE NONOXEHWUA

C. B. Xykosckuii
MepcnekTtuesl BIM B Poccuun

A.A. Wapunos
ABTOHOMHOE TennocHabxeHne
BbICOTHbIX 30aHWUA U KOMMNNEKCOB

A heKT TArY B BLICOTHBIX
3gaHuax — npobnemol
1 pelleHus

N23 2016

H.B. CMmupHoB
MNpoekTpoBaHWe aBTOMaTUYECKNX
YCTaHOBOK NOXapPOTYLUEHWS

4.C. VieaHos, E.T. ManasuHa
MHxeHepHas meToauka pacyeTta
TennonoTepb HM3KO3arnyoneHHbIX
noaBanos Yepes orpaxjaioLime
KOHCTPYKLMW MO TPYHTY

[.B. Kanko, A. E. BaHoB,

I.B. NMpoTtacos

CoBMeLLEHHbIE CUCTEMBI
BEHTUNALMKX U BO3AYLLHOMO
OTONNEHUA AN CKNancKnx
nomMeLleHuin Ha 6ase KOMNAaKTHbIX
NPUTOYHO-BbITSXHbLIX arperaTos

A.B. BycaxuH
BeHTunaums mHorokeap-
TUPHBIX XUNbIX JOMOB



XIX KOH®EPEHLINA N BbICTABKA

P «MHOOPMALIMOHHOE
(I MOAE/IMPOBAHUE
4.\ 3OAHWUA (BIM)»

N.A. XasaHos, A.C. YyneHés
Knumatnyeckme napameTpsl
" 3P HEKTUBHOCTb KOH-
OEHCAUMOHHbIX KOT/IOB

.B. CbiHkoB, H.A. lorones,
XK. B. Npycosa
OcobeHHocTH BoiBOpa

KnuMmaTn4eCkunx napameTpoa
npu NPOEKTUPOBAHUK CUCTEM
xonopocHabxeHnsa CKB

A. M. Xueos, Peter V. Nielsen,
Gerald Riskowski,
E.O. WwunbkpoTt

CucTemMbl BbITECHAIOLLENA
BEHTUNALMKW ANS NPo-
MbILUIEHHBIX 3AaHWUA. Tunbl,
obnacTb NpUMEHEHWs,
NPUHLUWNLI NPOEKTUPOBaHWS

8 7 Summary

KOHAMUMOHWPOBAHMIO BO3AYXa, TennocHabxenwio u cTpo-

utensHoil Tennoduanke (ABOK) — ofiuecTsexHas opraHu-

3aume; cosnaxa e aueape 1990 r. kak Beecowsxas Accourauus

ABOK, nepepernctpuposata 22 wions 1992 r. Munioctom PO kak Poccuiickas

MexpernosansHas Accoumaums ABOK. Mo noctaHosnesnio Muwiocta PO

nepepeructpuposana 8 1999 r. kak Hexommepueckoe MapthepeTeo «ABOKs.

HMN «ABOK» ofbeamHser gpuanyeckue u opuanyeckue nuua (355 seny-

WLMX MPOBKTHBIX, NPOM3BOACTBEHHbIX, MOHTAXHbIX, KOHCANTUHIOBbIX, MCCHe-
[0BATENLCKUX U Y4eOHbIX OpraHu3awii).

HIN «ABOK» agnsietcs uneHom Qeaepauinn eBponeickux accounauui

B 061aCTM OTONNEHMH, BEHTUNAUMM M KOHAWLMOHWPOBAHUA BO3fyXa

REHVA 3§ ™™ |, uneHom Amepukanckoro obiiectsa unxzﬂ‘ga 1o otor-

ég Accoumauus MHXEHepoB MO OTONNEHWID, BEHTUNALWM,

NEHINI0, OXNAXAEHWIO W KOHAUUMOHUPOBAHWIO BO3AYXa W 4neHom
MEMBER
2 EUROVENT.

PEJAKLMOHHbIA COBET

M. M. Bpoaay, kaHa. TexH, Hayk; I'. 1. Bacunbes, LOKTOP TEXH. HAYK;
B.T. Farapuh, noktop TexH. Hayk; J1. A. FynabsHL, AOKTOP TEXH.
Hayk; A. H. Kony6kog; B. W. Jlueyak, kaua,. TexH. Hayk; . B. Cnuuos,
KaHf,. TexH. Hayk; K0. A. TaByHLIMKOB, AOKTOP TEXH. HAYK;

A. 9. Wapunos, kaHa. TexH. Hayk; H. B. LLnnkuH, KaHA. TEXH. HayK

PEDAKLUA XYPHANA
Mnasnwin pepaktop: 10. A, Tabynwmkos  tabunschikov@abok.ru
3am. rnaeqoro pegakropa: M. M. Bpopay  brodatch@abok.ru
Buinyckaiowwit pepaktop: E.A. 3orosa  zotova@abok.ru
Koppektop: H. A. Wenypakosa
JAuzaiH n komnbioTepHas sepcrka: A, 10, Napuonos
MpoussoncTeo: A.T. Xyskos
WntepHeTt-sepcun xyprana: E. 10. Tabynwukosa  elena@abok.ru

PEMMOHANBHbLIE NPEACTABUTENW

Canxr-Nevepbypr
C.10. Bponay, ten./dakc (812) 275-13-38  abokspb@abok.ru

Bopoxex
0.A. CotHukoBa, Ten. (4732) 51-25-58  hundred@comch.ru
Yxpauna, Opecca
Ten. 380-487-26-4865 a_i_lipa@yahoo.com
Kuraiicxan Hapoanan PecnyBnnka
Dxyan Bonr  judy@worldwidefocus.hk
W3OATEND:

000 UUN «<ABOK-NPECC»
FeHepansHbii anpextop: 10. A, Tabynwmkos
3amrengupextopa: A.T. Xyvkos
Ovpen pexnamet: E. 10, Tabywwuxosa  rekiama@abok.ru
Otpen mapketunra: M. H. Eppemos  efremov@abok.ru
Orpen pacnpoctpasenvs: B, A. Baaosos  viad@abok.ru

Aapec Ans KOPPecnoHAeHLMM:
127051 Mockea, a/a 141
Ten./akc (495) 621-80-48
Ten.: (495) 621-69-46, 621-72-86, 107-91-50
abok@abok.ru
© HM «ABOK» 2016 1.

YYPEOWTENL: 000 MWAN «ABOK-NPECC»
XKypHan «BeHTUNALMS, OTONNEHWE, KOHAWLMOHUPOBaHWE BO3AYXa, TeNNOCHabxe-
HWE 1 CTPOMTENbHARA Tennoduanka» 3aperucTpuposaH B Komutere Poccuitickoi
Denepaiwn no nevati. CengeTenscTso o perncrpauun N¢ 018575,

Mepeneuatka cTatei n GoTOMaTEPUANOB K3 XypHana «ABOK»
TONLKO C PaspeLleHns peaakumm.
3a coflepxanve pexnambl OTBETCTBEHHOCTL HECET peKnaMogaTent.
Marepuans!, 0TME4EHHbIE 3Ha4kom O,
nybnuKkyl0TCA Ha KOMMEPYECKOIA OCHOBE.
Pepakuya MMeeT BOSMOXHOCTb PELEH3NPOBATL TONLKO NPUHATHIE
K nyGnnKaumum pykonueu.
MHeHue penakumm He BCera CoBNazaeT C MHEHMEM aBTOPOB.

Kypran otnedarad B Tunorpadum
000 «404»
Poccus, H, Hoeropog
S R Tupax: 12000 ak3.
s App Store MoanucHoi unpekc: 45941
Liesa caobopaHas

" 'L‘*.‘.nlvuh‘ play ~ WMHTepHeT-BepeuA xypHana www.abok.ru

Baww Bonpoce no cTaThAM NpUCkINaiiTe no agpecy

otvet@abok.ru



OIITUMUNIAIINL
NHXEHEPHOU
. HOPACTPYKTYPhI
S S3AHUA.

< Ocnoenvie nonoxcenus

10.A. TabyHwKOB, AOKTOP TEXH. HayK,
npodgeccop MApxH, otvet@abok.ru

Llenb 3Toi cTaTHM — NPEACTABUTL B CUCTEM-
HOM M3/I0XKEHUW MHOTOTEXHONOTUYHYIO MO
COAEPXAHMAM U PA3HOBUAHOCTAM UHXEHEPHYIO
UHPPACTPYKTYPY COBPEMEHHOIO 3A4QHUS U NO-
MbITATHCA HOMETUTb OCHOBHbLIE MOSMOXEHUS €e
ONTUMU3ALIMM.

MNpu HANUMCAHUM CTATLU ABTOP ONUPACA HA
COBCTBEHHbIM MHOTOMNETHUI OMbIT CUCTEMHOTO
QHQNU3a 3AQHUA KAK €AMHOW IHEPreTM4ecKomn
CUCTEMBI, O TOKXE Pa3paboTaHHbie Nog ero py-
KOBOACTBOM CTAHACGPTHI OLUEHKM Cpeabl 0buTaHus
C MO3UUMIA 3eneHoro cTpouTenscTaa [1-4].

CraTbs sBnseTCs NEpPBbIM ONLITOM W, Hes-
YCNOBHO, HE NPETEHAYET HA 3AKOHYEHHOCTb
peweHus npobrnemsl. bonee Toro, B page mect
OHQO COAEPXMT HEAOCTATOYHO TOuYHble GOop-
MYNIMPOBKM, K KOTOPbIM MPU XENaHUW MOXHO
NPUMAPATLCS U KOTOPbLIE MOXHO OCMOPUTH.
OpHako QBTOP yBEPEH, YTO CTATbIO 3AMETHT
CNeuManucTbl, O NOUCKK METOAA ONTUMM3ALMM
MHXEHEPHOW CTPYKTYPbI 3AAHWS HEOOXOAUMbI
M NOMYYQaT AQNbHERLIEE PA3BUTUE —BPEMS NO-
KQKET, B KaKMX GOPMAX 3TO NPOM30MAET.

\ i, TR e T L e

Knio4yeBsle cnoBa: nHxeHepHaa nHdpacTpykTypa
3[aHu1A, Ka4ecTBO cpeabl 0buTaHusa, oNnTUMNU3auna
UHXEHEepPHOWN MHPPaCTPYKTYPbI 3AaHKs, BECOBOMN
KOO DULMEHT, MHAEKC AOXOAHOCTHN



dopmynuposka
3anaqu

MuxeHepHas nHppacTpykTypa
3AaHWA —3TO KOMMAEKC B3auMo-
CBSAI3AHHbLIX WHXEHEPHO-TeXHWU-
YeCKUX YCTPOWCTB U TEXHONOr i,
obecneynBawwmnx cpeny obura-
HUA YenoBekKa WM BO3MOXHOCTb
NPOBEAEHUA TEXHONOrMYECKOro
npouecca. na npumepa MOXHO
yKadate OCHOBHblE COCTaBNsAO-
LWKMe MHXEeHEepPHOW WH$pacTpyk-
TYPbl XWUNbIX U OBWECTBEHHbLIX
30aHWA: BHELWHWE W BHYTPEH-
HWE CMCTEeMBbl 3N1EeKTPO-, Tenno-,
raso-, BOAoOCHabXeHUs 1 BOJ0OT-
BEAEHNA, OCBELLEHNSA, CUCTEMbI
OTOMNNEHWUA, BEHTUNALMM U KOH-
OWNLMOHWUPOBaHUA BO3AyXa, MYCO-
poynaneHus, TenekoMMyHuKaum-
OHHbIE CUCTEMbI.

CoBpeMeHHOE MHXEHEPHO-TeX-
Hu4yeckoe 060pyaoBaHUE U TEXHO-
norun moryt obecneynTtb cpeay
obutaHua nwboro ypoBHs kKade-
ctBa. OgHako aaxe npuMeHeHue
obopynoBaHWs camMOil BbICOKOW
3 PEeKTUBHOCTM HE ABNSETCSH ra-
PaHTOM ONTUMAaNbHOIO PELUEeHUs
BCEeW WMHPPACTPYKTYpPhLl 34aHUA
1 €€ OTOENbHbIX HacTei.

BmecTe ¢ TeM Ha NMpakTUKe,
B 3aBMCUMOCTM OT TpeboBaHuin
K KayecTBy cpefbl oBuTaHwms,
npeabLABNsoT pasnuyHele Tpebo-
BaHWs K ero nHdpacTpyktype. Ans
npumMepa npeanonoXuMm Hanuyve
TPEex ypOBHei kKayecTea cpepnbl
obutaHus: akoHoM-knacc, 6usHec-
Knacc v npemuym-knacc. anee
MOXHO NPUHATL, 4YTO, HANpUmMep,
NMH(pPACTPYKTYPa OTOMNEHNUS, BEH-
TUNAUMA U KOHAWUMOHMPOBAHWUA
N8 30aHMA 3KOHOM-KNacca UMeeT
cneaylole cocTaBnalowme nnm
cnenyloLmne YpoBHW KavecTea:

* MWKPOKNIMMAT MNOMELWEHNS
obecne4ymBaeTCcAa CUCTEMOW
BOOAHOrO OTOMNEHWS U ecTe-
CTBEHHOW BEHTUNAUWEN;

Bbifenenuit CO,

* nna 3paHnii BuaHec-knacca
MUKPOKNIUMAT TMOMELLEHUA
obecneynBaeTca cCUCTEMON
OTONNEHUS U MEXaHW4YeCcKon
BEHTUNALMERN,

* 008 30aHWin npeMuym-kKnacca
MWKPOKNMMAT nomeLleHus obe-
crneYvBaeTcs CUCTEMOM KOHAW-
LMOHMPOBaHWS.

AHanoOrM4yHo BBEOEM YPOBHM
Ka4yecTBa A8 UHXEeHepHOW UHD-
pacTpykTypbl MycopoyAaneHus
30aHus:

* MycopoyganeHue ¢ NnomoLLbio
KOHTEMHEePOB, PACNONOXEHHbIX
BO IBOPE, —3KOHOM-KNACC,

*  MycopoyganeHve ¢ NnomMoLlblo
MYCOPONPOBOLOB, PACMONOXEH-
HbIX B 30aHWK, —BM3Hec-knacc;

*  MycopoyaaneHue ¢ NoMoLLbio
CMNaBHON CUCTEMbI —NPeMUyM-
Knacc.

MopoBHylo cucTemy ypoBHSA Ka-
4ecTBa MOXHO BBECTH, Hanpumep,
AN WHXeHepHoW WH@pacTpyk-
TYPbl pPeryinpoeBaHua Tennono-
TpebneHus 3gaHuns;

* perynvpoBaHue Ha LeHTpasb-
HOM TENNOBOM MYHKTE OTHe-
CEeM K 3KOHOM-Knaccy;

* perynuMpoeaHwe Ha BBOOE
B 3/laHne, Ha MHANBUAYANBHOM
TENNOBOM MYyHKTE OTHECeMm
K Bu3Hec-knaccy;

* perynupoBaHuMe MokBapTup-
HOE W NOKOMHAaTHOE OTHecem
K NPeMnym-kKnaccy.
CobcTBEHHO rOBOPS, aHano-

rmyHbiM 06pa3oM MOXHO BBECTU

YPOBHW Ka4yecTBa O/ BCEX CO-

CTaBNSOLWMX UHXEeHEepHOW nHdpa-

CTPYKTYPbI 3aaHus.

ONTUMN3ALNS MHXEHEPHON MHDPACTPYKTYPbI 3[aHNUA — 3TO
onpefeneHne KoMnaekca B3auMoCBA3aHHbIX MHXEHEPHO-
TEXHUYECKUX YCTPONCTB U TEXHONOTWIA, 06EeCNeYMBaIOLLNX
BbiOpaHHbIA YyPOBEHb KayecTBa cpefbl 0OMTaHWUA npw
MUHUMANbHLIX NPUBEAEHHLIX 3aTpaTax, WU Npu MUHKU-
ManbHOM NOTPeBNeHUM IHEPrUK, UK NP MUHUMU3ALUK

Camoe cywecTBeHHOe 3a-
KJIIO4AeTCs B TOM, 4TO KaxAaa co-
CTaBNAOWAA UHXEHEPHOWN UHO-
pPacTpyKTypbl 34aHWUA COCTOWUT U3
B3aUMOCBA3aHHbIX, B3aumMoneii-
CTBYKOLWKMX U B3aUMO3aBUCUMbIX
YacTen Kak no OTHOLLUEHWIO K camomn
cebe, Tak 1 KO BCEI B LLeNOM MHXe-
HepHOoW nHdpacTpykType.

BbiGop TOM Wnn MHOI COBOKYI-
HOCTW COCTaBNAIDLWMWX UHXEHEp-
HOI MHPPACTPYKTYPbLI 3aBUCUT OT
Ka4ecTBa cpefbl 06UTaHMA, KOTO-
poe npeanonaraercs o6ecne4qnTs.

Janum cnepylowme onpege-
NneHnd onTuMmu3saunm VIH)'KEHEDHOI‘;I
MHPACTPYKTYPbI 3AaHNS: ONTUMA-
3auUns MHXEHEepPHON nHdpacTpyk-
TYpbl 3AaHWs —3TO onpeaeneHve
KOMIMNeKca B3aMMOCBA3AHHbLIX MH-
KEHEePHO-TEXHUYECKUX YCTPOWACTB
1 TexHonoruii, obecne4ynsaroLmx
BoIOpaHHbIA YpOBEHb KayecTsBa
cpeabl obutanus npu MMHUManNb-
HbIX NPUBEAEHHbIX 3aTpartax, unm
npyY MUHUMaNLHOM noTpebneHun
IHEPruK, WK NPY MUHUMU3aLUK
Bblaenexuin CO,.

Bonblwoe 3HavyeHwe npepna-
raeMoro mertoga onTuMMU3auum
VHXEHEePHON WHGPACTPYKTYpPhI
37aHWA COCTOWUT B TOM, 4TO OH MO-
3BonsieT obocHoBaTb BbIBOP WH-
XKEHEPHO-TEXHNYECKNX YCTPOWCTR
W TeXHonoruim ana tpebyemoro ka-
4YecTBa cpepabl 06uTaHusa Yenoseka
B 3aBUCMMOCTM OT KNIMMaTUHECKNX
1 TEPPUTOPUANLHLIX YCNOBMIA pac-
NONoOXeHwus 3aaHns, o6ecnevyeHHo-
CTW 3HEePreTUHecKuMN 1 BOAHbLIMW
pecypcamu, Hanu4ns TeXHNHEeCKUX
M 3KOHOMWYECKNX BO3MOXHOCTEN.

ABOK 3-2016




BHewHwe cuctemsl 3nekTpocHaberun 200
BHyTpeHHWe cucTemsl 3n1eKTpocHabxeHus 60
BHewnwe cuctemsl TennocHabmenna 150
BHyTpeHHMe cucTemsl TennocHabkenun 35

www.abok.ru

BHewHue cucTemsl BogocHabweHna 165

BHyTpeHHue cucTembl BOAOCHAGKeHNs
1 pauuoHansHoe Bogonoas3osanue 50

MpyumMeHeHne anbTepHaTMBHOM
1 B0306HOBNAEMOIA 3HEpreTUKK 60

KomdopT 1 KauecTBo MUKpoKUMaTa 40
3HeprocGepeneHme u IHepro3dpperTBUHOCTL 50
Mycopoyaanerue 60

TeneKoMMyHUKALMOHHbIe CUCTeMbl 40

Ka4ecTso CaHUTapHOM 3alUWTbl U YTUAW3ALWN

oTxoA08 40
.~ JKONOrWA CO3AaHWA, FKCNNYaTaUMK,
yTunausauum obbexta 50
" BecoBble nNokasaresnun Kka4ecTea cpensbl obutanusa
Ona onTuMmusaumm MHxXeHep- cucTeMbl  anekTpocHabxeHus; xunoin pom anga Kpeima n nmeer

HOW WHGPacCTPYKTypbl 34aHus
HeoBxoaAMMO YCTaHOBUTL nepe-
YeHb XapakTepWUCTUK Ka4ecTsa
cpenbl 06UTaHusa U NepeyeHb He-
obxogumoro gna ux obecneveHus
obopynoBaHna, TeXHUYeckue no-
KasaTtenu kotoporo Tpebyetcs on-
TUMW3WPOBATL.

lMpueenem npuMepHbIA nepe-
YeHb XapakTepWCTWK Ka4yecTea
cpefbl 0BUTAHWA: UHTENNeKTY-
anMsauna 30aHuN; paunoHans-
HOe BOAONONL30BaHue; kompopT
W KaYecTBO MUKPOKNMMATA; aHep-
rocbepexeHne n aHeproadoek-
TMBHOCTb; Ka4eCTBO CaHWMTapHOW
3aWmnTbl U YTUNM3aUMM OTXOA0B;
9KONOrvMa CO3[aHus, akcnnyara-
UMK 1 yTunuadaumm obbekTa; ka-
4eCcTBO NOArOTOBKKW U YNpasneHus
0GBLEKTOM U T. 1.

Beepem npumepHblii nepe-
YeHb WHppacTpykTyp 3aa-
HuUs, obecnevyuBawuwmx cpeay
06UTaHWA: BHEWHWE CUCTEMBI
3NeKTPOCHABXEeHWs, BHYTPEHHWUE

BHELLUHWE CUCTeMbI TennocHabxe-
HWRA; BHYTPEHHWE CUCTEeMbI Tenno-
cHabxeHua; BHELHWE CUCTEMbI BO-
nocHabxeHua U BOAOOTBEAEHWUS,
BHYTPEHHWE CUCTeMbl BoaocHab-
XEHWS U BOAOOTBEOEHMWA; BHELU-
HWEe CuCTeMbl ra3ocHabxeHus;
BHYTPEHHWE CUCTEMbI razocHab-
XEeHUA;, CUCTeMbl Mycopoyaane-
HUA; TENEKOMMYHUKALUWOHHbIE CKN-
CTeMbI; BEPTUKANBHbIA TPAHCMOPT
v apyrue.

Cnepylowmin atan cocTouT
B TOM, 4TOObI Kax 4ol cocTasns-
owen MHPacTPyKTypbl 34aHUA
npuaate BecoBON koadhwuum-
EHT ee 3Ha4YMMOCTK ONng OaHHOro
ob6bekTa. OYeBWMaHO, YTO 3TOT KO-
apPUUMEHT 3aBMCUT OT paioHa
pacrnonoxeHus obbekta n obe-
CMeYeHHOCTU IHEePreTUHecKuMm
1 BOAHBLIMW pecypcamMu, HasHa4ve-
HUA 3aaHKa U TpeboBaHWin K ero
MUKPOKNUMATY U TEeXHONoruye-
CKOMY rnpoueccy B Hem 1 T. 4. Ha-
npuMep, ecnun npoekTUpyeTcs

MECTO AedUUMUT IHEPruM 1 BOAbI,
TO, BUOUMO, BECOBLIE KOIDDULM-
eHTbl ANs aTOW kateropuu ByayT
Hanbonee 3Ha4YUMbIMU.

Mpumem yCNoBHO, 4TO UMEIDT
MmecTo 14 cocrasnsiowmnx nHgpa-
CTPYKTYPbI U CyMMa BCEX BECOBbIX
koadoduumenTos pasHa 1000. Ha
puc. 1 npeacTasneH npuMmep BO3-
MOXHOr0 pacnpegeneHua Beco-
BbIX KO3 PUUMEHTOB MHXEHEPHOIN
MHGPAaCTPYKTYPb! XUNOro 3aaHus,
NPOEKTUPYEMOro ANs CTPOUTENb-
ctea B Kpbimy.

lpynna cneuwanucTtoB paet
3IKCMEPTHYIO OLEHKY COCTaBnsio-
wen nHhpacTpyKTypbl, HaNpUMep,
«BHEWHMEe CUCTEeMbl 3NeKTpo-
cHabxeHus» W OUEHUBAET npea-
JIOXEHHbIE PELUEeHWA B BECOBbIX
koadduumMeHTax B 3aBUCMMOCTH
OT KOHKPETHOro MecTa CTPOUTE Nb-
cTea:

* 3nekTpocHabxenue ot TAL,;
* anekTpocHabxeHwe oT MHAKU-

BMAyanbHOro reHepartopa;



® ajekTpocHabxeHue oT ConHeu-
HOW aNEeKTPOCTaHUWK akKymy-
NATOPOM 3HEPruv U T. M.
HeobxoonMmo UMeTb B BUAY,

4YTO BHYTPW TOW WKW WHOW CO-

CTaBnaowen MoxeTt BbiTb 3HAYN-

TeNbHO GONblLUE 3NEMEHTOB, YEM

B NpuMBeAeHHOM npumepe. Tak,

Hanpumep, ANA COCTaBAAOLEen

kayecTBa cpeabl 0butaHms «MH-

TennekTyanusauma 3gaHua» mMo-

ryT 6biTb KAK MMHUMYM Cheayio-

LMe 3NeMEHTbI:

® aBTOMaTWU3WPOBAHHbLIA KOHT-
pofib Hag BCEMW CUCTEMamu
XU3HeobecnevyeHns 3aaHns;

® KOHTpPOnb OTAENbHbLIX 3NEMEH-
TOB cucTeM xusHeobecneye-
HWA 30aHWSA;

® NpUMMeHeHWe KOMHaTHbIX KOHT-
ponnepos;

* pUMEHeHuWe TepmMocTaTuye-
CKWX knanaHos (6e3 ycTaHOBKW
KOMHaTHbIX KOHTPONNEPOB);

* pPUMEHEHME AATYUKOB OCBE-
LLEHHOCTH,

®* nNpuMeHeHue NaTtynkKoB KOH-
LLeHTpauumn yrnekmcnoro rasa;

* MpUMEHeHWe [aTyUKOB Npu-
CYTCTBUWS NI0AEN;

* NpUMEeHeHWe MeTeoCcTaHUWiA
A9 aBTOMaTU3MpOBaHHOTO pe-
rynMpoBaHus napameTpoB MUK-
poknumara noMeLLeHuin u T. 4.
Yem Gonblue anemeHToR Bynet

npeacTaBneHo B TOW UM MHOW COo-

cTasnsowen, Tem Bonblwe BO3-

MOXHOCTEW ANS ONTUMU3aLMn

NHXEHEePHOW WHOPaCTPYKTYpPLI

obbekTa. 310, HABEpPHOE, rMasHoe

060TOHTBJ1I::CTBO anga ontTuMuaa-
umn.

YpoBeHs ka4ecTsa cpeabl 0bu-
TaHWs OLEHWBAeTCA CYMMOWN 3KC-
NEPTHbLIX OUEHOK KaXxXporo ane-
MeHTa MHPPAcTPYKTYypbl 06bekTa
M3 MakcMmanbHO BO3MOXHOTO
yucna.

Tenepb npucTynaem kK ontu-
Mu3auun. OUEHKY TOro Uin MHOIro
WHXEHEpPHOro peweHus Gyaem

BbINOMHATE NO BEAWYMHE NPUBE-
OEHHbIX 3aTpaT WaIn No WHAEKCY
noxopgHocTty (UA). Mupekc poxoa-
HOCTW ONpeaenseT YACTbIA O0X0A
Ha 1 py6. BNoxeHwid 3a nepuog,
gepemeHn T. lMNepuop BpemeHn T
MOXET ObiTb 3a[aHHbLIM CPOKOM
OKynaemocTu paccmMaTpvBaemMoro
WHXEHEPHOro peLleHns unn ero
XMN3HEHHBIM LUNKNOM:

na=444/K,

roe

Y4/ -senn4ynHa 4YncToro ANCKOH-
TUPYEMOro [0X04a, OTHECEH-
Haf K paccMmarpuBaemMomy VH-
KEHEPHOMY PELLEHMID;

K- kanuTtansHble 3aTpaThl HA pea-
NU3aunio AaHHOr0 MHXeHep-
HOrO peLleHus.

Ecnvn BennyuHa uHaekca no-
XO[HOCTW He YOOBNeTBOpseT, TO
BoiOvpaem Jpyriue TexHuyeckue
pelwenns, Ho B nobom cnyvae
cymMMa BeCOBbIX KOa(hGUUMEeHToB
[0MKHA COOTBETCTBOBATL YPOBHIO
NPUHATOrO Ka4YecTea cpeabl 0bu-
TaHug.

3T1anbl
onTUMuU3auum

Tenepb MOXHO NpeacTaBuTb
coobpaxeHun no atanam onTuMn-
3aUnn MHXEHepPHOW MHppacTpyk-
TYPbl NPOEKTUPYEMOTO U PEKOH-
CTPYMPYEMOro 30aHuS.

* 3tan 1. [lpyHUMaem K paccmo-
TPEHUIO NPOEKTUPYEMbIA KUK
PEKOHCTPYWPYEMbBIA CTpPOWU-
TeSbHbIN 0GBLEKT.

¢ 3Jrtan 2. 3apaemMca ypoBHEM
kayecTBa cpenbl obuTtaHus,
HanpuMmep: 9KOHOM-KNacc,
BusHec-knacc unm npemMmmym-
Knacc.

e 3tan 3. Onpepensem nepe-
YeHb COCTaBAAIOWMX MHPpa-
CTPYKTYpbl, 06ecneynsaioLmx
cpeny obutanma.

u 2payus

lawc Octbepr cosman nepebiit
B MMpE KaHanbHbiil ueHTpobex-
HbiiA BEHTWNATOP, B NOCNEACTBUM
nony4uBLMA Haumexosaxve CK.
9710 ABANOCL HACTORLWMM COBbI-
THEM B MMDE BEHTMNSLMW W 0
cux nop CK #BNAETCR MHXEHep-
HOW KOHUENLMEN, NPU3HAHHOI NO
BCEMY MUDY.

«(stberg» - aT0 He NPOCTO UMA NPOM3BOAWTENS, 3TO
XapaxkTepucTiKa, roBopsiLLasi O NPeKPacHbiX CBOWCTBAX
BEHTUNALMOHHON TeXHUKW. Kbl BEHTUNATOP 3TOW
KOMNaHuU MOXHO 6e3 npeyBenuyeHus Haseatb Wao-
Gperenuem. Y kaxnoi MOJENM ecTb CBOS MCTOPMA,
CBOE UL, CBOE Ha3HaYeHue.

[la, 0HW pa3sHble, HO ECTb TO, YTO BCEX UX 0GBEAUHAET
mexay coboi. Bce OHM wagansHo oTnaxeHsl, adpex-
TUBHbI, HALEXHb W [I0NTOBEYHbI.

NpuoGperas «Ostberg», npuobpeTaetuib YBepeHHOCTb.

S e

CHCTEMbI BEHTMNAUWA, OTONNEHA
N KOHOMUWMOHNPOBAHWMA BO3OY XA

Mockea, ynuua Tumupszesckas, 1, crpoenue 4.
Ten.: (495) 981 1515, (499) 755 1515.
daxc: (495) 981 0117.
Cankr-NetepOypr, ynuua Pasveaxas, 12, opuc 43.
Ten.: (812) 441 3530. daxc: (812) 441 3535.
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e 3rtan 4. Onpepensem rpynny e 3tan7.Cneunanuct B obnactu (aHanorn4yHo ctaHpapTty pen-

aKCNepToB, 3aja4en KOTOpon ONTUMU3ALIMKN UHXEHEPHON WH- TUHIOBOW OLEHKW 30aHuiA 3e-
ABNAETCH HAa3Ha4YeHUe Kaxaomn ¢pacTpykTypsl (€ro Hapo oby- NEHOro CTPOUTENLCTBA);
COCTaBNAWEN UHXEHEPHON 4ynTb!) BbIBMPAET NO Kax a0k co- ®* pPYKOBOACTBO MO WUCNOJSib30Ba-
WHMPACTPYKTYPLl BECOBOTO CTasNSAoLWen MHPpacTpyKTypbl HWIO CBOAA NpasBuna WKW CTaH-
koadbduumeHTa. paanu4yHoe ob6opynoBaHue aaprta no onTUMUM3aunm KH-
¢ 3ran 5. [pynna akcnepToB ycTa- W TEXHONOMMU C COOTBETCTRY- XEeHEepPHOW WHOPacTPyKTypbI
HaBnvBaeT nepeyeHb o6opyno- IOWWUMN BECOBLIMW KO3 DU- 30aHuns.
BaHWS 1 TEXHONOTWIA B KaX 10 uueHTamm Tak, 4Tobbl B cymme
COCTaBNAOWEN WHXEHEepPHON Obin BblgepxaH BblIGpaHHbIN Nutepatypa
MHOPACTPYKTYPbl U NpUcBaun- YPOBEHb Ka4ecTBa 1 BbIMUCNAET 1. TabyHwukos lO.A., Bpoaay M. M.
BaeT BecoBble KOA(hPUUMEHTbI no Ka)X oMy n3 HUX MHOEKC 00- MaTtemartuyeckoe moaenuposa-
TakMm 06pazom, 4ToGbl BECOBOW xonHocTu. BMecTo nHaekca ao- HUE 1 ONTUMMU3ALWA TEnnoBon
KO3 DULMEHT YPOBHA NYyYLLEro XOAHOCTW, KakK ykasaHo Bbllle, addekTUBHOCTU 3paHuin. —M.:
KavecTsa cpefbl 06uTaHnsa Obin MOXeT BbITb UCNONL30BaH Apy- ABOK-MPECC, 2002.
paseH BECOBOMY Koac_quu,m- roi KpUTEPWIA, HANPUMEpP: MK- 2. CTO HOCTPOW 2.35.4-2011
EHTY, YCTaHOBNEHHOMY 3KCnep- HUMYM noTpebneHus aHeprum «3eneHoe CTPOUTENLCTBO». 3aa-
Tamu Ans OaHHOW KaTeropumw. UM MUHUHYM BblAeneHus nap- HUS XWUNble U 06LWEeCTBEHHbIE.
OyeHb CYLWEeCTBEHHO NPy aToM, HUKOBbIX ra30B. PeliTuHrosana cuctema OUEeHKW
4TO, HANPUMEpP, MOXeT ObiTb He- YCTORYUBOCTU Cpeabl 06uTaHus,
CKONBKO PasHOBUAHOCTER Nyy- 3. CTO HOCTPOM 2.35.68-2012
wero obopynoBanne ana npe- BbIBOAbI «3eneHoe CTPoMTeNnLCTBO». 3aa-
MWYM-Knacca v 3To BepHO ans HUS Xunbie N 0DLEeCTBEHHbIE. YdeT
UHXeHepHoro obopyaoeaHua B 3aknyeHue ctatbn CTaHO- pernoHanbHelx 0coBeHHocTen
' BuaHec- 1 IKOHOM-KNacca. BUTCH O4EBUAHLIM, 4TO peanuaa- B PEATUHIOBOW CUCTEME OLIEHKMN
e 3Jtan 6. [pynna akcnepToB ycTa- Uusa npegnaraemon ontTuMmuaanmnm YCTOR4MBOCTIU Cpeabl 0BuTaHus.
HaBnuMBaeT nepeyeHb 06opyno- VMHXEHEePHOW CTPYKTYPbLl 30aHWA 4. CTO HOCTPOW 2.35.153-2014
BaHWA U MakCMManbHOEe YUcno [0nMXHa OCHOBLIBATLCA Ha cneny- «3eneHoe cTpouTenscTeo». Criop-
BECOBbIX K03¢¢MLI,MEHTOB, cooT- IOWKUX DOKYyMEeHTax: TUBHbIE 30daHUA WU COOPYXEeHWH.
BETCTBYIOLLMX YPOBHIO KayecTea ® CBOA NpaBun unuv craHpaprt Yuyet ocobeHHOCTeln B perTUHro-
npemuyM-knacca, unm 6usHec- no ONTUMU3aUMKU WHXeHep- BOW CUCTEME OLEHKW YCTOW4MBO-
Knacca, uam 3KkoHoM-Knacca. HON MHDPACTPYKTYPLI 30aHUA CcTu cpeasl 0buTaHus. m

Pexnama

cait www.abokbook.ru

— - 3ArpyXanTe HO CBOM KOMMLIOTEPbI, NNAHLWWETbI, TenedoHbI

- TMpeumyiuectea anekTpoHHoro popmara:
- * 6bicTpoe nonyyeHue

-+ apyxenobHbiit MHTEpdEiC

* ynobHbii nomck

* BO3MOXHOCTb NeHaTH

www.abokbook.ru
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Komnanus ROCKWOOL - kpynHe#iwuii B MHpe NPOM3BORUTEND TENNO0- 3BYKOM3ONALMOHHBIX PeLUeHHi W3 KaMeHHOH BaTbl.
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TennoBaga n akyctnyeckas
N3071ALMNA ONA CUCTEM:

s OTonneHus m Bentunauuu
» BopocHabxeHuna s KOoHAWULWMOHMPOBAHUS
www.rockwool.ru

ROCKWOOL

MpodeccnoHanbHble KoOHcynbTauuu: 8 800 200 22 27. LleHTp npoekTupoBaHus: design.centrefdrockwool.ru.
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CkpbiTas paguaTopHas pa3BOAKaA:
OCHOBHblE CMOCODbI NOAKITHOYEHMS
npubopoB OTONNEHMS

www.abok.ru
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CTPOWCTBO CMCTEM PafMaTOPHOro OTOMNNEHWS,

0co6eHHO B COBPEMEHHbIX 3gaHuax, npeanona-

raeT CKpbITyl0 npoknaaky Tpyb. 310 MoxeT BbiTh
obycnosneHo kak Tpe6osaHuamu CM 60.13330 no obe-
CMeyYeHnIo NOKBAPTUPHOrO y4eTa TeNIoBOW SHEPTUK, Y4TO
Hanny4wmnm obpasom peanuayercs npv NpUMeHeHun
rOPUBOHTANBHOR CXEMbI, Tak U 0COBEHHOCTAMM NpoekTa
1 HeOBXOAMMOCTBIO AOCTUXEHUSA AOMMKHOIO YPOBHS 3CTE-
Tk uHTepbepa obwbekTa. MocnepHwit dakTop gocta-
TOYHO BaXKeH, Tak Kak Npu ropu3oHTansHoN passoaxe Tpy-
60onNpoBOALI, COBANHAIOLLME MeX Yy COBOIR OTONUTENLHLIE
npuBopsl, AOMXHBI NPOXOAWUTL Yepes BCe OTan/IMBaemble
nnowanu.

CkpbiTan npoknagka TpybonpoBOAOB B CTAXKAX,
wrpabax CTPOUTENbHBLIX KOHCTPYKUMIA WK B NIWHTYCE
cTana BO3MOXHOW C nosisneHnem Tpyd M3 nonnmepHbix
MaTtepwanos, KOTOpbLIE HE KOPPOAMPYIOT M HE 3apacTaioT
HaKWMbIO B TEHEHWE BCEro Cpoka akenayatauun. Mpu atom
TpyBONPOBOALI A0NXHLI UMETb HEPAZLEMHYIO TEXHUKY
COeMHEHWNS, H4TO NO3BONSET, COrNacHO HOpPMaMm, 3aaerbl-
BaTb UX B CTPOUTENbHYIO KOHCTPYKUMIo Be3 ycTpoiicTea
CMOTPOBBIX NIIOYKOB. K13 BCEX HEPa3beMHbIX COeAMHEHWIA
Hanbonee HageXHbiM W HENPUXOTANBLIM K YCIOBUAM
MOHTaXHOI Nnowankn ABnaeTcs cnocod akcuanbHOM
3anpeccoBKW, UK, KaK Ero eLLe Ha3bIBaOT, METOL COean-
HEHWS Ha HAABVKHOWM MMNb3e.

MoaknyeHue NpuBOPOB OTONNEHUS NPU BbINONHE-
HWW CKPbITON rOPU30HTaNbHOW paanaTtopHon pasBoakn
MOXET OCYLUECTBAATLCA HECKONbKUMK cnocobamu: «m3
nonas, «1M3 CTEHbI» U «M3 NAWHTYCa». BeiBOp B NoNL3y TOro
WA MHOrO BapuaHTa 3aBUCUT OT TUNa paguaropa, 0co-
BEHHOCTEW Orpaxaalwmx KOHCTRPYKLUMA NOMELLEHWUS
Y MHAWMBUAYaNbHBIX NPEANOYTEHUIA €r0 BNafenbUes.

B cuctemax BbICOKOTEMNEPATYPHOro pagvartop-
HOro otonneHus (5-1 knacc cornacHo ClN 60.13330.2012)
CKpbiTas npoknagka TpybonpoBoaos TpebyeTt 3aknoye-
HWA VX B TENJIOW30NALMIO, KOTOPaA NPeaoXpaHsAeT CTSXKY
WK LWITYKATYPKY OT PacTPecKMBaHWUs, CHUXAeT A0 MU-
HUMYMa HepPerynupyemble TennonocTynneHus B nome-
LLEHWE, a TaKXe OCTABNSET MECTO A8 TEMNepaTypHOro
paclumpeHus n yanmHenus Tpybonpoeogos. OaHako npu
peanusauuv NOABOAOK K OTONUTENBHLIM NpuBopam B ro-
PU30HTANBLHBIX ABYXTPYBHbIX CUCTEMAX HEM3BEXHO nepe-
ceyeHne NOABOAKON MarucTpanu, NOCKONbKY TONLWMHA

CTRXKW He Mo3BonseT pasmelatb TpyObl B pasHbix Nno-
ckocTax. Beixogna Tpu: unun Belganbnueanune yrnybnexus
B Mony noa noaawwmmn m obpaTHbIMKM MarucTpansaMm
(4TO TPYOOEMKO W He BCeraa BO3MOXHO), WK yBENUYEHNE
CNOS CTAXKW (4TO KpanHe HexenarensHo), Wi Mcnonb-
30BaHWe creunansHoi KPeCTOBUHLI, KOTOPYIO B Poccun
npeanaraet komnasms REHAU. Jerant naet BO3MOX-
HOCTb 060rHyTh MarncTpaneHeiil Tpybonposoa Noaeoa-
KOW, HEe BbIXOAN W3 MOHTAXHOW NNOCKOCTU U HE 3ayxasn
XuBoe cevyeHue Tpybbl. B uensx cokpaweHus Tennono-
Tepb KPECTOBMHA CHabXaeTcs KOXyXOM U3 NoancTupona.

PaspaboTtka REHAU npepgHazHa4YeHa ONA MOH-
Taxa cuctem otonneHua ¢ Tpybamm RAUTITAN stabil
n RAUTITAN flex. M3roToBneHHble U3 CLUMTOrO NOMMU-
aTunena PEX-a, paHHblie Tpybbl nonyunnu npuaHaHue
npodeccuoHanos otpacnu u notpebutenei 3a cyer

o lL
RSN —

* Puc. 1. O6wwmii BuA NOAKNIOYEHUA U3 NONa K OTONUTE b~
HbIM NnpuBopam ¢ 6NMOKOM LWAPOBbLIX KPAHOB:
1-komnnekT M-o6pasHbix Tpy6ok RAUTITAN ans
NOAKNKYEHWS K OTONUTENbHbIM Npubopam na
HepXaBeloLen CTanum unu meau; 2 - KOMnnekT
T-o6pasHbix Tpy6ok RAUTITAN ans nogknio-
YeHWs K OTONUTEeNbHbIM Npubopam; 3 - He-
nocpeacTBeHHOE NOAKNIOYEHUE C NOMOLLLIO
yHuBepcanbHbix Tpy6 RAUTITAN stabil; 4 —Heno-
CpeACcTBeHHOe NOoAKNIOYEeHUE C NOMOLLBIO YHU-

BepcankHbix TPY6 RAUTITAN flex unun Tpy6 ans
otonnenua RAUTITAN pink
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TPELMHOCTOMKOCTH, BbICOKOK YCTaNOCTHOW NPOYHOCTKH
v YOapHOI BA3KOCTM, a Takxe Bnarogaps yCToNYMBOCTI
k abpas3nBHOMY M3HOCY, KOPPO3WK, 3apacTaHuIio Hakn-
Mbto M BO3AEACTBMIO XMMWUYECKMX BewecTB. OHM UMeKoT
KO3KCTPY3WBHbLIA KMCNOPOAOHENPOHMLUAEMbIA CNORA, CO-
CTOALLMIA N3 3TUNEHBUHWIOBOIO CNMpTAa.

Cneayer y4vTbIBaTh, 4TO NPKU NOABOAKE MONMMEPHBIX
TpyBONPOBOAOR K pagnaropy «ua nona» HeobxonmMmo
caenatb ycTyn nepen otonutensHeiM npubopom ¢ no-
BopoToM Ha 90°. Tem cambiM KOMNeHcupyeTcs Byayuiee
TemnepaTtypHoe yanuHeHve Tpyb. B atom cnyvae anvHa
NPAMOro y4acTka, HenoCpPeaCTBEHHO NPUMbIKAIOLWEro
K pagmartopy, o/XHa cocTaBnaTe He Gonee 1,5 m.

[na npucoesmMHeHns K 0OTONUTENBHOMY Npubopy «M3
nona» 4yepes 6GNOK WapoBbix KPAaHOB 0BLIYHO NPUMEHSI-
1oTca - u T-o6pasHeie TPyOKKU U3 HEPXaBEIOLWEN cTann
unu meau 151 mm co wryuepamv nog Tpy6el 16 1 20 mm.
Kpome Toro, MOXeT Cnonb30BaThCs HENOCPEACTBEHHOE
noakmoveHue Tpyb RAUTITAN flex c HabGopom dukcaTtopa
nosopoTa nin Tpyd RAUTITAN stabil. 3Tu Tpy6bl CThIKY-
10TCA ¢ 6NOKOM LIAPOBLIX KPAHOB HA OTONUTENLHOM NPK-
Hope ¢ NOMOLLBI0 pe3bB03aXUMHbIX COEAMHEHWNA.

B cnyyanx, koraa pagvartop npucoeguHaeTca «m3
nona» 4Yepes 3anopHO-PerynvpoBOYHYI0 apMaTtypy, uc-
nonb3yKTes, Kak npasuno, Te xe - 1 T-o6pasHble Tpybkm
13 Hepxasetowen ctanm 15x1 Mmm. Ana ux NnoaknioyeHus
npumeHsieTca peabbo3axnmMHoe coeiMHeHe OT NPous-
BOAMTENA apMaTypsl.

i |

ﬂ m

" Puc. 2. MoaknioveHme K 0TonuTensHbiM npubopam ua
nona4yepes 3anopHoO-pPerynMpoBo4HYIO apMma-
Typy: B-cTaHpapTHbIil BEHTUNL ANa paguaTtopa
c BokoBOI NoaBOAKON; 5—KkomMnnekT Mo6pasHbIx
npucoeauHuTenbHbix Tpy6ok RAUTITAN ans
NOAKNIOYEHWUSA K OTONUTENLHBIM NpubBopam;

6-komnnekT T-o6paaubix Tpy6ok RAUTITAN ans
NOAKNIOYEHUA K OTONUTENbHEIM Npubopam

)

|

©®

* Puc. 3. KomnnekTylowme ans NoAKN04YeHUs N3 CTeHb!
K oTOnNUTEnbHbIM Npubopam ¢ 6noKoM WapOoBbIX
KpaHoB: A-GnoK LLapoBbIX KpaHOB (YrnoBoW);
1-komnnexT M-obpasHbix NPpUCOEAUHNTENb-
Hbix TPYOOK N3 Hepxageiwowei ctann RAUTITAN
ANA NOAKNIOYEHMA K 0OTONUTENbHBIM Npubopam;
2 -npucoeanHUTEeNbHBIA 610K 4NA NOAKNIOYEHNU]
K oTonuTenbHbiMm Nnpubopam RAUTITAN stabil;
3-MOHTaXHbI HABOp C HACTEHHBIMMW YTrONbHMW-
Kamu AnA NOAKNI0YEeHWA K OTONMUTENbHOMY Npu-
6opy; 4-HenocpeacTBEHHOE NOAKMIYeHne
yHuBepcanbHbiMmn Tpy6amu RAUTITAN stabil
K OTONUTENbHOMY Npubopy

«M3 cTeHbl» TPyBbI NPUCOEOMHAIOTCA Yepes YrnoBoi
60K WapoBbiX KPaHOB € NOMOLLLIO M-06pa3sHbix TpyBok
W HACTEHHbIX YrONbHUKOB WU NpAMbIX Tpyboxk M3 He-
pxaselowen ctanm 15x1 MM ¢ pe3bboBbIM WTYLEPOM.
B0O3MOXHO Takxe HeNnoCpeaCTBEHHOE NpUcoeaHEHVe
K 6noky waposbix kpaHoB Tpy6 RAUTITAN stabil. Kpome
TOro, NPUMEHSAETCA 1 FOTOBbINA NPUCOEANHUTENLHbIA BNOK,
B koTopom Tpy6el RAUTITAN stabil 3asapeHs! B neHononu-
YPETAHOBYIO TENION30NALMOHHYI0 060N0YKY.

Ecnun otonutensHele npubopsl MMEIT 3anopHo-pe-
rYIMPOBOYHYIO apMaTypy, TO K HeiA NPUCOEaVHEHWE NPOo-
nasoanTtca -obpasHeiMy TpyBkammn U3 HepxaselLLen
ctanu 15x1 mm nnu HenocpepcTeeHHo Tpybamun RAUTI-
TAN stabil ¢ nomoLLbio pe3b603aXMMHOr0 COeAUHEHWS.

Ha obbexTax, rae KOHCTPYKLMA NepeKkpbuiTUA He npea-
yCMaTpUBaEeT YCTPOWCTBA CTAXKKM, 4TO HAaCTO BCTpeYaeTcs
B UCTOPUHYECKUX 3AaHUAX MNW B AePeBAHHOM JOMOCTPO-
eHun, uenecoobpasHo aenatb NOABOAKY «M3 NAMHTYCa».
Jns BLINOAHEHWSA 3TOrO TUNAa NOAKIIOYEHNSA HE0BX0AUMO
Mcnonb3osars TPyGONpoBOALl, XapakTepuayllmecs
MUHMMAaNbHLIM TEMNEPATYPHLIM yanuHeHnem. Mpume-
HUTENBHO K npoaykunn REHAU onTtumansHbIM BapuaH-
TOM MOXeT cTaTh TpyGa RAUTITAN stabil ¢ BHyTpEeHHUM
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" Puc. 4. KomnnekTylowme Ans NnogKN0YeHUA U3 CTeHbl
K paguatopam C 3anopHo-perynmpoBOdHON ap-
maTypoii: B-crangapTHasa 3anopHo-perynm-
poBo4Has apmaTypa; 5-komnnekT M-obpaaHbix
npucoeamnHUTeNbHbIX Tpybok RAUTITAN gna
NOAKNIOYEHUA K OTONWUTENbHBIM Npubopam;
6-HenocpencTBEHHOE NOAKKOYEHWE K OTONW-
TenbHbiM NpUBopamM ¢ NOMOLLIO NepexoaHMKa
C HapyxHo# pe3bboit RAUTITAN MX

* Puc. 5. KomnnekTtylowme ana noakIOHEHUA U3 NAWHTYC-
HOro KaHana K oTonuTensHoMy npubopy Yepes
Yyrnoebie Teneckonvyeckne pesbboaaxumHboie
coeuHeHUs: A— KOMNNEKT TeNecKonu4eckux
Yrnoebix pe3sL603aXUMHbIX COeAUHEHWIA; 1—KOM-
nnekT kpectoBuHel SL RAUTITAN 16-12-16;
2-KomnnekT kpecToBuHsl SL RAUTITAN Rpi/2-
12- Rp1/2; 3—kOMNNeKT NPUCOeAUHUTENBHOW ap-
maTypbl SL RAUTITAN

oL

* Puc. 6. KomnnekTtyiowme Ans noaknioHeHns U3 namHTyc-
HOro KaHana Kk oTonuTensHoMy npubopy Yepea aa-
NOPHO-PEerynIMpoBo4HYI0 apmaTypy: B—o6bi4HbIRA
BEHTWb; 4 —~kpecToBuHa SL RAUTITAN 16-12-16;
52 —-kpectoBuHa SL RAUTITAN Rp1/2-12- Rp1/2

camoHecywmm cnoem 3 PEX-a n apMupyiolwmm cnoem
anioMuHug, 3awmaoiwm ot anddy3nn kucnopoaa
1 CAEPXMBAIOWMM TeMNepaTypHbIe YANTMHEHNS MaTepu-
ana. KoahduumeHT TeMnepaTypHoro Yo MHeHUs aTux
Tpy6 paseH Bcero 0, 026 mm/M-K (npu anameTtpe 16 unn
20 mm).

Tpy6onposoas RAUTITAN stabil moryT koMBUHUpO-
BaTbCHA C CUCTEMAaMW NIMHTYCHbIX kaHanos RAUSOLO
1 RAUDUOQ, naroToBneHHLIMW U3 TPYAHOBOCNNAMEHSE-
MOro, camosaryxatouwero NBxX.

B nnuHTyCcHOIA pa3sogke makcumansHas pabovas
Temneparypa AoMKHa cocTasnaTts He bonee 70 C.

Ons noakno4eHns K oToNUTeNbHLIM Npubopam Ye-
pea 3anopHo-peryInpoBoYHYIO0 apMaTypy NCNOMb3YIOTCS
NAWHTYCHbIE KPECTOBWHbI C M-06pasHbiMKU npucoeam-
HUTENBHBIMU TPYBKaMK, a NPK CTHIKOBKE Yepes HUXHUE
pe3b6oBbie 0TBEPCTUA —HabOPbI TENECKONWYECKUX pesdb-
603aXMMHBIX coeguHeHnid. O

UenTpansHoe ynpasnernne REHAU

no BocroyHoi EBpone

115088 r. Mocksa, yn. Yrpewckas a. 2 ctp. 15
TenegoH ropsyvei nuHnm: 88005553355
(6ecnnarHo no Poccuu)
www.rehau.com/ru-ru/

>
~ REHAU

Unlimited Polymer Solutions
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XIX koHdepeHuMs 1 BbICTABKA

«NMHPOPMAUMNOHHOE

MOJEJSIMPOBAHUE 30AHMU (BIM)»
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Hekommepyeckoe napTHepCcTBO «MHXeHepbl N0 OTONNEHMIO, BEHTUNSLNN, KOHAULUOHUPOBAHWIO BO3AYXA,
TennocHabxexuio u cTpouTensHoil Tennoduaunke» (HM «<ABOK:»)

HauuonansHoe o6beauuenune crpouteneit (HOCTPON)

19 ¢pespans 2016 ropa 8 Mockse npowna XIX kondepeHuus u sbicTaska «MHdopmaumorHoe
mopenuposanue 3aanuii (BIM). Mporpammuoe obecneyenmne ans 3G pekTMBHOro NPOEKTUPOBAHMS
M PACYETOB MHXEHEPHBIX CUCTEM 3AHUI U COOPYXeHHit». [NaBHas uens popyma — NPeaCcTaBUTS WK-
POKOH QyAUTOPMM CNELUMANUCTOB COBPEMEHHOE NporpammHoe obecneyeHne ans NPoOeKTUPOBAHMS,
pacyeta 1 nogbopa obopyaoBaHMsS CUCTEM MHXEHEPHOTO obecneyeHus 3AaHUIH, NPOAEMOH-
CTPUPOBATL HOBLIE NPOrPAMMHBIE NMPOAYKTEL. B 3TOM roay opranusatopsl caenanu akueHT Ha
AEMOHCTPauMIo Nporpammuoro obecneyenus ¢ ucnonsaosaruem BIM-TexHonoruit ans uHxeHepHsix

CMCTEM 3AaHWUI U COOPYXEHWUHM.

Conpepcepatenu: M.M. Bpoaay, suue-npesn-
AenT HIMN «<ABOK», npodeccop MApxW; C.B. XXykos-
CcKui, aupekTop «biopo JkoceseH»; E.B. KpuHuuy-
KM, TexHu4eckmnn aupektop 000 «K BeHtCodr».

YyacTHukamm meponpuatua ctanu 315 cneunwanu-
cToB 13 46 ropoaoe Poccum 1 3apyBexbs.

B nporpamme koHdepeHuun Bnepsbie nogpobHo
paccmarpuBanuch NPOrpaMmHbie NPOAYKThI, peanuay-
owme BIM-TexHONOruio Ha Bcex cTaauax XU3HeHHoro
umkna o6LEeKTOB CTPOMTENLCTEA.

NAPTHEPbI ®OPYMA i

MagiCAD

000 «BentCodr=

conject

000 «xoHpxexTs

Dacfi

000 «flandoce»

Kak otmeyanu yqactHukm popyma, BIM-TexHonorum
B Hallel CTpaHe pasBuBalTCs CTPEMUTENBHBIMU TEM-
namu v nx NPUMEHeHWe B NOBCEAHEBHOW NPaKTUKe Npo-
€KTUPOBaHWA CTAaHOBUTCH HACYLLIHON HEOBX0ANMOCTBIO.
B cBaaun ¢ atum HIN «<ABOK» BbICTYNWUA C MHALMATUBOWN
CO34aHus KOMUTETA NO BONpocam MHGOPMALMOHHOTO
MoaennpoBaHma 06bEKTOB CTPOMTENLCTBA, KOTOpas
Bbina NONHOCTLIO NoAAepXaHa y4acTHUKaMn KoHbe-
peHuun. Hosoctu o pabote komutera ByayT nybnuko-
BaTbCH Ha canTe www.abok.ru.

1§ HUN-MHDOPMATHKA

000 «HUN-Undopmaruxas



C.B. Xyxosckuii, pupextop 000 «Biopo JkoceseH», cneunanuct BIM (BIM AP, BRE), otvet@abok.ru

Kniouesble cnoea: nHdopmaumoHHoe mogenuposaHue, BIM, npoekT
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BHeagpenue BIM B cTpaHe HaxoowuTca B OWHa-
MUKe — BepHee, Noka TONbKo co3gatoTtca obuwme 6Gna-
rONPUATHLIE YCNOBUA ONIA TAakoro BHeapeHus. Wc-
noJib3oBaHue UHHOPMALMOHHBLIX TEXHONOTUIA HOCUT
3NU30ANYECKUIA HEMACCOBLIA xapakTep u B 6onk-
el Mepe 3aBUCUT OT TEXHONOTMYECKUX BO3MOXHO-
cTen Tex unn uHbix BIM-nnatdopm nnm nobpoit Bonu
pykoBoguTenein npeanpusatTuit-nunoHepos. denatb
Kakne-To 3aknio4yeHus UM OUEeHKW No pesynsratam
[aHHOro npouecca rnoka paHo, TeM He MEHEee CBOe-
BPEMEHHbLIM ABNAETCHA BKJIIOYEHWE pPa3HONNaHOBbIX

Ha ceropnsiwHmit nexs HabniopaeTtcs npouecc BHeapeHus

M CTAHOBNEHMS CUCTEMbI MHPOPMALIMOHHOTO MOAENUPO-
saHus (BIM —Building Information Model*) & Poccuiickoii
Depepauun. [Ina Poccumu n Bnnxaniumx cocefHUx cTpaH
MHPOPMALIMOHHOE MOAENUPOBAHUE KOK LENOCTHBIA NPO-
uecc cosnaxus obuwero obvema MHPopmaunm o6 obbekTax
HEABMXMMOCTM HOCHT cneundbUIecknit xapakTep B cuny
pa3nuyHbIX GAKTOPOB.

npodeccuoHanksHbix coobuecTs B o6cyxaeHue npo-
6nem 1 nepcnekTMe MHGOPMAaLMOHHOrO MOAENUPO-
BaHuA.

HemanoBaxHoe 3Ha4yeHMe B OaHHOM npouecce
WrpaeT rocyaapcTeo. BaXHo oTMeTUTb, 4T0 B 60nb-
WUHCTBE CTpaH, ucnons3ywowux BIM ansa npo-
eKTOB C rocyfapcTBEHHbIM y4acTUem, rocygap-
CTBO ABNSETCH U OCHOBHbIM 3aKa34MKOM TaKUX
NnPoOeKToB, U apBUTPOM, ANKTYIOLLUM Y4acTHU-
kam BIM-npouecca ocHOBHbIE€ NpaBuna B3aumo-
AencTena. HeobxoanMmMo Takxe NOAYEPKHYTb, YTO

* UHPOpMauMOHHOE MOABNMPOBAHWE 3AaHWIA —3TO TEXHONOTUA CO3AAHWUA, U3MEHEHWUSA U MCMNONLI0BAHWA IAHHbIX 0 3[1aHUM HA BCEM XW3HEHHOM
UMKNE — 0T NPOEKTUPOBAHWA, CTPOUTENLCTEA A0 SKCNyaTauny, pEKOHCTPYKUMKA U CHoca. B cocTas gaHHbix BKNIOYaioT Beck 06bem uHpopma-
UMK 06 apXUTEKTYPHO-CTPOUTENBHBIX, MHXEHEPHBIX KOMNOHEHTAX 3AAHWIA C OCHOBHLIMU NPOEKTHBIMU, TEXHUYECKUMI M OKCNNYaTaLnOHHLIMKY
xapakTepucTukamu. B kayecTee OCHOBHOrO MHCTPYMEHTA aHHOW TEXHONOMMK NPUMEHABRTCA MHdOPMAaLIMOHHAA Moaens 3aaHuna (BIM - Build-
ing Information Model), kotopas noasonaer rubko vccneaoBaTh BAPWAHTLI NPOEKTA, NPOPaBarbiBaTs anbTepHaTUBL ANA NPUHATA KNOHEBbIX
peweHuit, GopMUpoBaTh NPE3eHTaLMOHHBIE MOASN AN 3aKa3HUKOE 1 ONEPaTUBHO BEIBUPaTL ONTUManbHbIe BapuanTsl. Noapobtee o6 atTom
cMm. cTaTbu; E.B. Kpunuukuit «<MHpopmaunonHan mogens agadus» (ABOK, 2010, N2 1); B.B. MneuH «0 HOBOW TexHonorum BIM. UcTopus cTau-
naprtusauun» («<ABOK=», 2010, N2 7); B.B. MnbuH «BIM - nHdopmaunoHHoe Moaenuposanune saaHnins (ABOK, 2011, Ne 3); D. Knight, S. Roth, S.L.
Rosen «MHdpopMauroHHbie MOAENK 3aaHui B NpoekTupoBanum cuctem OBK= (ABOK, 2011, N2 7). —Mpum. pea.
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MMEHHO npodeccuoHanbHbie coobLWecTsa, B TECHOM
B3aUMOOENCTBUU C rocyaapCTBEHHbIMKW OTpacne-
BbIMK CTPYKTYpamu, paspaboranv npasBoByO U Tex-
HONOrMYECKYID OCHOBY Npouecca MHbopmMaLnoHHOro
MoLenupoBaHus.

OCHOBHbIMW UUTUPYEMbIMW pe3ynbTaTamu Kc-
NnonbL30BaHUA NPUHUUNOB UHGMOPMALMOHHOIO MO-
nenvposanusa BIM aBnaoTCH: CHUXEHWE CTOMMOCTU
W CPOKOB MCMNONHEHWA NPOEKTa, YBeNNYeHne npous-
BOAMTENLHOCTW, CHUXEHWE BEPOATHOCTU BO3HUKHO-
BEHWA NPOEKTHbLIX OWNBOK U KONNU3WIA, ynyyleHne
0BLMX YCNOBMIA NpoLLecca NPoeKTUPOBaHUS, a TakxXe
MWHMMU3aLMA BO3AEACTBUA HA OKPYXAIOLLYIO Cpeay.

Ucnonb3oeanue BIM Ha paHHux cTaguax npo-
eKTa NoOMOoraeT MHXeHepHOMY COCTaBy U Npoekx-
TUPOBLLUMKAM OcyliecTBNaTeL Hanbonee o6ocHo-
BaHHble peweHud. [puHUUNE NapamMeTpuyeckoro
MOAeNMPOoBaHUa MOryT ObiTk YBA3aHbl C MEXAUCLXN-
NWHAPHbLIMK 3a4a4aMn NPOEKTa Ha BCEM NMPOTHXEHUN
cpoka cyulecTsoBaHMA obbekTa.

BaxHO OTMETUTb, 4TO AaHHbLIE NPUHLKUNLI NpUMe-
HUMBbI KaK K BHOBb NPOEKTUPYEMbIM, TaK U K YXKE Cylie-
CTBYIOLWMM 3aaHuaAM. o pasHbiM OUgHKaMm, exerogHbii
BBOZ B 3KCMNNyaTauuio HOBbIX 3aaHuii coctaenset ot 0,5
0o 2,0% obwero konuyecTea 3acTpoikn. OcHoBHas
4acTb 0OBLEKTOB HEABWXUMOCTU ABSAETCH yXe cyle-
CTBYIOLLMMW 30aHUAMW, U 30EeCk NOTEHLMan OT noaTan-
HOro BHeAPEeHWA MHPOPMALMOHHBIX TEXHONMOMMIA O4EeHb
CyllecTBeHHbId. Takum obpazom, MHOPMaLNOHHOE
MOAENMPOBAHUE MOXET ABNATLCA LIEHHBIM UHCTPYMEH-
TOM Ha Pa3INYHbIX ATanax XM3HEeHHOro umkna obbekTa,
BKIOYaA NPeAnPOeKTHLIE M NPOEKTHBIE 3Tanbl, a Takxe
cTaauv CTPOUTENBCTBA W AKenayaTauuu,

Kak BUOHO 13 npakTuku BHeapexnus BIM 3a pybe-
KOM, Kakoro-To yHMBepcanbHoro nogxoaa Kk BHegpe-
HUIO 1 MCNONL30BAHUIO TEXHONOTUN MHDOPMaLNMOH-
HOro MOAENMPOBaHNS 34aHWIA B MUPE HE CYLLLEeCTBYET.
B Kaxxa0M KOHKPETHOM Cry4ae NpucyTCTBYeT pasym-
HOEe coYeTaHue PasfNnyHbIX NOAX0A0B N X KOHKpPeT-
HbIX UCNonHeHwnii. Bce 3TO0 KOPPENUPYET C YHETOM
HALMOHANBHbBIX M YACTHBIX KOMMEPHYECKMX UHTEPECOB.
Mpw BHegpeHUun MHGOPMaLMOHHOTO MOAENNPOBAHUA
OOMKHLI NPUCYTCTBOBAaTL NOHATME 0O6OCHOBAHHOR
notpebHOCTK Nnepexopa (MNKM NCNONL30BAHWUSA) Tex-
Honoruu BIM n uenecoobpasHOCTb BHEAPEHUA TaknX
TEXHONOMMA.

Mpwu BHeapeHun npouecca BIM npoucxonaT Tex-
HONOrM4YeckKoe efuHEHWE YHacTHUKOB NpoekTa, obbe-
AWHEHWE MHTENNeKTyasbHbIX YCUINIA U ONbiTa pa3Ho-
ANCUMNANHAPHBIX KOMaH,. OpHaKo Npu BHEAPEHUN
BIM MOryT BO3HMKHYTbh U1 HEraTUBHbBIE MOMEHTBI,
Tpebyowme OCMbICNEHURA:

* BHeapexuwe BIM-texHonoruin Tpebyer fononHu-
TenbHbIX YCUNMIA 1 3aTpaT Ha npuobpeTteHne nu-
LeH3ui n oByyeHune cneumManvcTos;

* nporpamMHoe obecnevyeHne, nognepxuBatnLuee
BIM, 6onee cnoxHoe, 4eMm TpaAuUWOHHbLIE NPO-
rpammbl CATP;

* nporpammsl, nogaepxusawwme BIM, TpebyoT
6onbloro obbema nHpopmaumn. MHorve nonb-
30BaTenu U NPOEKTUPOBLUWKWA HAXOAAT 3aTPYAHU-
TenbHbIM OﬁeCI'IGHMTb Takoe KOnn4yecTBO AaHHbIX
npu OTCYTCTBUW 0BLLEe OOrOBOPEHHOCTU (CTaH-
naptos BIM);

* BO3HMWKAKOT BONPOCHI, CBA3aHHbIE ¢ 0BwmM ynpas-
neHwem v BbicTpaueaHmem npouecca BIM, a He
TONBKO H4aCTHbIX BOMNPOCOB, OTHOCSALUMXCS K OTAENb-
HbIM OUCLMINIIMHAM;

* BCTAKOT BONPOCHI: rAe XpaHuTk BCIO MHdopMauuio?
Kak Hanbonee apHeKTUBHO OpraHn3oBaTs obLiee
WH(POPMaLMOHHOE NPOCTPaHCTBO?

Ha BcTpeyax pa3nuyHOro padra u ¢opmara npoxo-
auT obeyxaeHne Kpyra BONpoCoOB, B TOM YUGCNE, Kako
noporoi BIM mbl «noitgem», kak ByayT co3gaHbl Ha-
unoHansHble BIM-ctanpapTel, chopmupoBaHsl Undpo-
Bble 6UBAMOTEKN, peLleHbl BONPOChL! NOAroTOBKW Kaa-
poOB 1 MHOroe apyroe. [pUuMeHnTeNnbHO K CTpaternm
BHegpeHus BIM cyliecTByloT kak MUHUMYM ABa Noa-
xona-rnobansHbiA U, COOTBETCTBEHHO, NOKaNbHbLIA.

Fnmo6anbHbiii noaxop 8 6onbLIei Mepe ABNAETCA
npeporaTyMBoi rocygapcTea v onpenenseT BeKTop
pPasBUTMA CTpaTerun MHGOPMaLMOHHbLIX TEXHONOT A
BIM B npegenax cTpaHbl, 0QMHAKOBO Y4UTLIBAA MHTE-
pecekl MHOroo6pasHbiXx y4aCTHUKOB U co3fasas eau-
Hbl€ Npasunna Ana sCex CTOPOH.

JlokanbHas cucTema, kak npasvuno, cosaaeTcs
Ha MoHonnatdopmax BIM Tex unu uHbix nporpamm-
HbIX MPOAYKTOB U NO3BONSET peLlaTh YacTHble (NopoWn
orpaHuyeHHble) 3anaqm MHPOPMaULMOHHOro MoOaenNn-
pOBaHUA.

BaxHo ckasaTtbk, 4TO OCHOBHbIE npouecckl BIM ce-
roAaHA B OCHOBHOM MHUUMWPYIOTCA NOKaNbHLIMWA UIPO-
Kamu, a UMEeHHO rnobanbHLIMU NPOU3BOAUTENSMIU MO-
Honnatgopm BIM. HecMoTps Ha TO 4TO YCUNWNA Takux
IT-koMnauuin, No 6GoNLLIOMY CHETY, NONOKUTENBHBIE,
CyLWecTByeT puck, 4To Bca rnobanebHas cuctema BIM
MOXEeT HOCUTb JIOKanNbHbIA XapakTep B Cuny onpeae-
NEHHbIX 0BCTOATENLCTB.

BIM-komutet ABOK

MapTHeps! 1 4neHsbl HIN «ABOK», cpean KOTopbIxX
NPUCYTCTBYIOT Kak OTEYeCTBEHHbie, TaKk U MWUpO-
Bble NPOU3BOANTENM NpOrpamMmMmHoro obecnevyeHums
1n 060pynoOBaHUA MHXEHEPHBLIX CUCTEM, NOHUMAIOT,



YTO, ANA TOro 4ToObl COXPaHUTb U PacLUMPUTL CBOW
no3nUKMKN Ha PbIHKE, a TakXe COKpaTWuTh pacxoib
W BbIATW HA HOBLIA TEXHONOTMYECKUA YPOBEHb, HE-
06X0AUMMO paccMOTPeTb BO3MOXHOCTb BHEAPEHUA
TEXHONOTMA UHDOPMALMOHHOIO MOAENUpPoBaHUs
B CBOEW NpakTUkKe.

MoHuMmana TeHAEHUMW, NPOUCXOASLLNE B OTpaC-
nu, HIM «<ABOK» BLICTYNWUA C MIHALMATUBON
Cc03AaHuA KoMUMTETa NO Bonpocam nHdopmaum-
OHHOro moaenuposanus (BIM-komutet ABOK).
KomuTeT cospaertca npexae Bcero, 4tobbl
Y4YUTBIBATb U BblpaxaTh MHTEPEeCh! YIEHOB

1 naptHepos HIN «<ABOK» B gaHHOM npouecce.

Komutet 6yaet kKOopAMHUPOBATL BONPOCH! MO Nof-
pepxke BHeapeHus npouecca BIM B cTpaHe, B TOM
yucne npuMmeHuTensHo Kk paspabortkam HIM «ABOK»,
TEXHWYECKMM HOpMaM W pernameHTam, a Takxe ocy-
LWECTBNATbL MHPOPMALIMOHHYIO NOAAEPXKY 4neHoB HIM
«ABOK» no peaynbtatam npoueccoB MHHOPMaLUOH-
HOro MOAENMPoBaHna.

Kak BO3MOXHblIe BapuaHTbl AeATeNbHOCTH, MO-
ryT 6uiTb NpegnoxeHsl paspaborka MeToaonorum
M cTaHaapToB npumeHuTensHo K BIM, Bxoasuwmx
B komneTeHuuno HIM «ABOK», a Takxe yHudpukaumsa
npotokonoB obmeHa uHdopmaunen ons auHamu-
4eCcKOro MOAEeNnMPOBaHUA VHXEHEPHBLIX CUCTEM NO
KOTOPbIM NapTHEPCTBO MOXET BbICTYNaTh NMANPYIO-
LWen opraHn3aunein nnm B3aaMmMoaencTBoBaTh C yxe
CYLWECTBYIOLWMMI yHaCTHMKaMK NpoLecca BHeape-
Hus BIM.

Ocoboe sHUMaHue ByaeTt yaeneHo craHgapram,
yXKe HaxoasawmnmMes Ha cTagusx paspaboTkm apyrummn
yyacTHukamu npouecca BIM. B atoil cutyauum komm-
TET MOXET BHECTI CBOW BKNAL, Kak aKCNepTHbIA OpraH.

MnaH passutus GyaeTt BKNOYaTh YNyylweHUe Ko-
opavHauuu aencTemidi chepol BIM kak B pamkax
HM «ABOK», Tak n Bo B3anmogenctemum HIN «<ABOK»
C BHELWHUMW OpraHu3auuaMu.

JOononHUTENLHO, KOMUTET NPU3BaH HanaguTb NPo-
deccuoHansHbie CBA3KW C MeXAyHapoaHsIMu npodec-
CUOHaNLHLIMK TPYNNaMM 1 KOMUTETaMU (KOMUTETbI
vHdopmMaumnoHHoro mogenvposanns ASHRAE, CIBSE
W APYryux opraHuaaumii).

Komuter 6bin chopmMupoBaH U NpUCTYNun K pa-
6ote B mapte 2016 rona. PeaynstaTthl paboTskl KOMU-
Tera ByayT perynsipHo ocsewatbcs Ha popyme ABOK
B pasgene «BIM», »

TepmocTar
JonycTuMblih AMana3oH ToKa:
3A,16A

menred

Cuctema HanonbHOro OTONNEHUA

KonnekTopsi:
Cuctema Harpesa BoAbl

Cuctema 04MCTKM BO3ayXa

imrees 2O HENEDE

Tel:+86 577 6266 5822 « julie.chen@menred.com » www.menred.com

Original: China
Add.:2 Floor 31 Building, No. 4855 Guang Fu Lin Road,
Songjiang District 200235 Shanghai City, China

Germany HQ office: Heinrich-Heine-Str. 76, 02943 Weilwasser,Germany
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ABTOHOMHOE TennocHabxeHue
BbICOTHbIX 3O00HMU M KOMMNEKCOB

A.fl. lWapunos, KaHA,. TEXH. HayK, TexHuyeckuii aupektop 000 «CanTexMNMpoekT», otvet@abok.ru

KnioyeBble cnoBa: BLICOTHOE 3[aHue, TennocHabxeHne, MUKPOKAMMAT, UHOMBUAYANbHbIN TENN0BOW
NYHKT, KOTen

TennocHabxeHue BLICOTHOTO 3AAHUS MU KOMNAEKCA NpeacTasnseT coboi CNoXHYIo
3004y M3-3a HONbLWIOro KONMYECTBA PA3HOXAPAKTEPHOTO 06OPYAOBAHMS U MHO-
xecTsa TpeboBaHMA, NpeabsBAseMbiX K Hemy. B HacToswee Bpems umeeT mecTo
nedULMUT HOPMATHUBHBIX U METOAMYECKMX JOKYMEHTOB, OTHOCSLUMUXCS K NPOEKTUPOBRA-
HUIO TENNOCHABXEHUS BLICOTHBIX 3AAHUN.

K rennocHabxeHuio BbICOTHBIX 30AHMI M KOMNNEKCOB NpeabssnaioTcs bonee Bbicokue
Tpebosanus, Yem Kk TennocHabxeHunio obbiuHbIX 3aaHMiA. [1pexae Bcero 310 oTHO-
CUTCA K HOAEXHOCTU TENNOCHaBXeHMS.

0 Bbl60pe NCTOYHUKA Cnepyet oTMeTUTb, 4TO noTpebutenn TennoThl
TennocHabxeHwus MOTYT OTAMYATLCH WWPOKUM Anana3oHom Tpebosa-
HWIA K NapamMeTpaM TEeNJOHOCUTENA U pexnumam no-
MoTpebuTensmu TENNOTbI BbICOTHOrO 3AaHWUA UK Tpebnernnn n o6ecnevennio 6e30NacHOCTU coaepxa-
KOMMNNekca ABNAITCA CACTEMbl OTONNEHUA, BEHTUNA- HWUA U aKCnayaTauun,
UMM U KOHOWUMOHUPOBAHUWA XUNbIX U 0BLLECTBEHHbIX Bce atu TpeboBaHua HaOeXHO U C AOCTaATOM-
(0oUCHBIX, TOCTUHUYHBLIX U AP.) NOMELWEHUA, B TOM HOW cTeneHbld 3¢GGEeKTUBHOCTM [OoNXHb obe-
Yyucne CUCTEMbI BLITOBOrO M TEXHOMNOMMYECKOro rops- crne4ymBaTb BHYTPEHHWE CUCTEMbl TennocHabxe-
4ero BogocHabXeHns. HWA BLICOTHOro 3aaHua. Hanbonee HapeXHbIMU



M 3¢ PeKTUBHBIMU CUCTEMaMKU TpaHchopMaunumn
M NOArOTOBKM TENNOHOCUTENEN aBnaTca and-
depeHUMpoBaHHble YCTAHOBKW KakK Mo Ha3Ha-
YEeHUI0, TaK U No pa3melleHnio B o6beme KoM-
nnexkca. 370 NOATBEPXAEHO MPAKTUKON 3aMeHbl
LEHTPANMIN30BAHHbLIX TENMOBBIX NYHKTOB HAa aBToOMa-
TU3WPOBAHHbLIE MHOWBUAYANBHLIE TENNOBbLIE MNMYHKTHI
(MUTM) n BBOABI.

OpHako Npy NPOeKTUPOBaHUWM MHOMMX POCCWIA-
CKWX BbICOTHbIX 30aHWA N KOMMMNEKCOB MOAYMHEH-
HOE NONOXEeHWe NPOEeKTUPOBLUWKOB N0 OTHOLWEHUIO
K CTRPOWTENSM M MHBECTOpaM MPUBENO K COKpalle-
HUIO MHBECTUUMOHHbIX 3aTpaT U NPUMEHEHUIO He-
A0CTaTO4HO HUMHAHCOBO 0OBECnevYeHHbIX pelleHui,
BK/IOYEHWE KOTOPLIX B Npasuna NnpoekTUpPoBaHus NH-
XEHEepHbIX CUCTEM BLICOTHbIX 3aaHUiA TpebyeTt Bonee
TLWATENLHOW NPakTUYecCKon M TeopeTudeckoin obo-
CHOBAHHOCTW.

K coxaneHuo, MHBECTOPbLI M 3aKa34yMKn He 0CO3-
HaKT BCEN BaXXHOCTW Hay4HbIX NCCNEeA0BaHWIA B 3TON
obnacTun, pesynstatoM KOTOpbIX cTanu 6bl 060CHO-
BaHHbIE ONTUMAlbHbLIE PELUEHUS, NO3BONADLIKE CY-
uwecTseHHO COKOHOMWUTL CpeacTea Ha .uanbueﬁmylo
aKcnayatauunio n NOBLICUTE A0NTOBEYHOCTE NMHXEeHep-
HbIX CUCTEM 34aHUSA.

Mcxons una tpebosaHuin o6ecnevyeHmnsa HaaexHoro,
1 6e3aBapuinHOro, n aHepreTuieckn apeKkTUBHOIo
TennocHabxeHus Bcex notpebutenei TennoTbl Bbi-
COTHOro 3aaHuna (kKoMnnekca), B TOM YUcne v nNpu Ha-
nu4yum notpedbuTenein nepeBoil kateropun, Beibop uc-
TOYHUKA TennocHabXeHUs NpencTasnaeT 4OBOMLHO
CNOXHYIO TEXHUYECKYIO U COLManbHYIO 3aaaqvy.

Boibop nctouyHuka TennocHabXxeHus ANns MHOro-
PYHKLUMOHANBHOrO BLICOTHONO KOMMIEKca Npou3Bo-
ANTCHA Ha OCHOBAHWW TEXHWKO-3KOHOMWYECKUX pac-
4YeToB. Y4UTbIBARA, YTO TakUe KOMMJIEKCHl raBHbIM
obpas3om cTposiTCA B Meranonuce, roe AencTByloT
npasuna «Cxembl TennocHabxeHus» n ycnosua noa-
KNIOYEHWA K cuctemam TennocHabxeHws eguHon
TennocHabxawwen opraHusauum, npeanoyYTeHne
oTOoaeTCcs LEeHTPanu3oBaHHbIM CUCTEMAM Teno-
CcHabxXeHna n nx nctovyHukam. OOHUM M3 OCHOBHbIX
YCNOBWIA NPUCOEAUHEHUA BLICOTHOrO KOMMAekca
K LEHTPanM3oBaHHOMY UCTOYHUKY ABNRETCH HANU4me
CeTell Takoro UCTOYHUKA B paiioHe CTPOUTENbCTBa
UKW BO3MOXHOCTb MX Npoknagku. 3t obcToATeNb-
CTBa onpepnensaTca TeXHNYeCKUMn yCnoBmMaMKM Ha
npucoeauHeHue.

O6opynosanne v TpybonpoBoasl NEPBUYHOIO
TennoHocuTensa, noctynawowero 8 WUTM BbicOT-
HOro 3aaHWA (KOMMNNekca) 0T MCTOYHWKOB LeHTpa-
NM30BaHHOIo TeFIHOCHaﬁ)KEHVIFl, NOAKOHTPONbHbI

UBADA

TEMJIOBbIE HACOCHbI

T

ZUBADAN
UHHOBALIUU
B O9ODPEKTUBHOCTU

«BO3AYX-BOOA»

Tennoeble HACOCHI ANSA OTOMIEHUS,

ropsiyero BOAOCHaBXeHWsA U KOHOWLWOHUPOBAHUA.

> OpraHusaumsa CUCTeMbl «Tensbii Non»;

> WHTerpaums B CUCTEMY «YMHBIA [OM»;

> [nctaHunoHHoe ynpasneHue yHkunen
«[eXYPHbIA o60orpes» — noaaepxaHve
TeMnepartypbl B noMeLeHumn +10°C;

> OTCYTCTBME KanuTanbHbIX 3aTpaT
Ha KOMMYHMKaLWK U TeNA0TPACChl;

> Bbicokas aHeproaekTMBHOCTb —
1KBT 3aTpayeHHON 31eKTPo3Heprum
paioT ot 3 no 5 KBt Tenna.

www.zubadan.ru
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PocTexHansopy, noatomy yeTkoe cobniogeHue Tpe-
GoBaHWA COOTBETCTBYIOLNX Mpasun 3TOro BeAoM-
cTea u cobniopeHne TpebosaHuii PepepansHoro
3akoHa ot 21 nions 1997 r. N2 116-®3 «O npombiLu-
neHHon 6He30NacHOCTM ONACHbLIX NPOU3BOACTBEHHbIX
06bekToB» cO30aT HeobxoauMble yecnosusa ana obe-
cneyeHws 6esonacHocTU aTux cuctem. 3Tu Tpebosa-
HWA B OCHOBHOM CBOAATCH K pacyeTy u Boibopy 060-
pynOBaHWUA MO NPOYHOCTHLIM XapakTepPUCTUKAM W ero
pasMeLLLEHMIO, a TaKXe K OpraHn3aumm MOHUTOPUHra
B Npouecce akcnayartauun yepes ob6beauHeHHbIR
AncneTyepckuii yaen.

OpaHoi M3 Hanbonee CNnoxHbIx Npobnem Npu Bbi-
Hope UeHTpanM3oBaHHOW cucTeMbl TennocHabxe-
Hua asngetca obecnedeHne GecnepeboitHon no-
[a4un TEN-NOTkl NPW aBapusax Ha LeHTPanu3oBaHHOM
NCTOYHWKE TENNOTLI AW B TENNOBLIX CETAX OT OBYX
(OCHOBHOro M pe3epBHOr0) He3aBUCUMBbIX BBOOOB
ropoackux Tennosbix cetei. OpraHv3auus BTO-
pOro He3aBMCUMOro BBOAA NpeacTasnseT A0BOJIbHO

CNOXHYIO TEXHUYECKYIO U 3KOHOMUYECKU 3aTPaTHYI0
3apnady. Npu aTomM BO3HWUKaET HeobBXo0AMMOCTL pac-
CMOTPETH B NPOEKTE BbICOTHOMO 3AaHna (koMmnnekca)
MeponpuaTus no obecneveHnio Tennom notpebure-
new, AN\ KOTOPbIX HEAONYCTUMO NPEepbLIBaHNe nofaqm
Tenna, B TOM 4yucne n 6bITOBOro ropayero BoaocHab-
KEHWS NpWU aBapuiM Ha LLeHTPannM30BaHHOW cuctTeme
TennocHabxeHus.

Mcnonb3oBaHne aBTOHOMHOrO MCTOYHMKA Ten-
NOTbl, MHTETPUPOBAHHOIO B CTPOWUTENLHYIO 4acTb
MHOrOYHKLMOHANBHOrO BLICOTHOIO KOMMNekca, no-
3Bonunno 66l yNpocTUTL PELeHne AaHHoi npobnemsl.

MpoekTupoBaHue aBTOHOMHbIX
MCTOYHUKOB TENOoThl

Mcnonb3oBaHue UHTErpyupPoOBaAHHOINO B 34aHWA
aBTOHOMHOI0 UCTOYHMKE TENNOThl (KPbILWHbLIA, NpWY-
CTPOEHHbIA UM BCTPOEHHbINW) LLMPOKO NCNONL3YETCH

* «BawHa 2000» - opucHbli HebBockpeb, Bxoasawmnii B komnnekc «Mockea-Cutus. AUT mowHocTeio 13 MBT 3anpoekTu-

poBaH Ha oTmeTke 100 m



B 3apybexHoi npakTuke. 3Ha4MTenbHas 4acTh Bbl-
COTHbIX 3paHuit Monpeans, TopoHTo, Heio-Mopka,
BocrtoHa, MunaHa, Jwoccensgopda ocHaweHa aB-
TOHOMHbIMW UCTOYHUKGMW TENNOThI, Pa3MeLLeHHbIMI
Ha Kpbllwe.

MpoekTMpoBaHne aBTOHOMHBLIX WCTOYHWKOB Ten-
notel (AMT) B OTEY4ECTBEHHOW MpakTukKe Hadanochb
B 1992 r. B PocTtoBe-Ha-[oHy ana 10-2TaxHbIX XWUbIX
nomos, B 1994 r. Bo Bnagumupe ans 14-ataXxHoro xm-
noro goma, B 1998 r. xunelie poma 8 Canexapae.

B oTcyTCcTBME HOPMATUBHBIX AOKYMEHTOB aBTO-
HOMHbIE UCTOYHUKK TENNOThl NPOEKTUPOBANUCEL Ha
ocHOBaHuK pa3pabarbiBaemMblX CreunanbHbiX TeXHU-
yeckux ycnosuid (CTY), B TOM Yucne n ons BbICOTHbIX
34aHuiA, KOTOpble cornacoBeiBanuce locctpoem (MuH-
cTpoem), u PoctexHagsopom, 1 MMC Poccun.

Tak Gbln 3anpoekTupoBaHsl AUT B KPLILLHOM Ba-
pwaHTe Ha «bawHe 2000» (Mockea, Hab. T.I. Les-
4yeHko) Ha oTmeTke 100 m mowHocTeo 13 MBT, ansa
xunoro goma (Mockea, yn. Cenbckoxo3aicTeeHHas)
Ha oTmeTke 110 m mowHocTeo 3,4 MBT, ana 6awHu
«ceTb» (ExarepuHbypr) Ha otmeTke 130 M MOLLHO-
cTbio 6 MBT, Ha 30aHNsaX — NaMATHUKAX apXUTEKTYPbI
B uctopuyeckon 4actm Caxkt-lNetepbypra mouiHo-
cTbio 6-18 MBT Ha otmeTke oT 30 no 80 m, ona MHO-
ropyHKUMOHANLHOrO KOMNAeKca MOWHOCTLI0 9 MBT
B BopoHexe, TOproBo-paasnekaTesbHoro komnaexkca
B HuwxHem Hosropoae mowHocTso 3,7 MBT.

OnbIT NPOEKTUPOBaHMA 1 cTpouTensctTea AUT Ha
OCHOBE CneumanbHbiX TEXHUYECKUX NOCNYXMUN OCHO-
BO paspabotkn ceopa npasun «<MCToYHMKKM Tenna
aBTOHOMHbIE. [paBuna NpoeKTUpoBaHusa», KOTOPbLIN
HaxoauTCs Ha yTeepxaeHun B MuHcTpoe Poccun.

B 3apy6exHOl npakTuke AONyckaeTcs pasme-
weHne AT B HKMXHEN YacTu (LOKONb, NOA3EMHbIe
aTaxu) UM Ha Kpblile 30aHnuA, 0aHaKo aTo Tpebyer
COOTBETCTBYIOLLEro TeXHUKO-3KOHOMUYeckoro obo-
CHOBaHMA.

B poccuiickoin npakTuke pasmMelleHne asToOHOM-
HOroO UCTOYHUKA B HUXHE YaCcTu 30aHUs 3anpeLLeHo
HOPMaTUBHLIMW OOKYMEHTaMW no coobpaxeHuam
6e30nacHOCTK B OCHOBHOM W3-3a TPYAHOCTM YCTPOM-
cTBa nerkocOHpackiBaembix OrpaxatLmx KOHCTPYK-
WA NPW aBapuiiHbIX CUTYaUMAaX B3pbIBa rasa.

MoatoMy B HOPMATUBHbLIX AOKYMEHTAX U3N0XEHbI
TpeboBaHuA NO NPOEKTUPOBAHUID U Pas3MeLLeHuIo
TONBKO KPbILUHOrO BapMaHTa aBTOHOMHOI0 MCTOYHMKA
Tenna.

OpHako CoOBpeMEeHHble TEXHUYEeCcKue cpegcTea
MOHUTOPWHIa cpebl NOMELLEHWS, IAe pasMeLLalTca
razosoe obopynoBaHMe aBTOHOMHOIO WCTOYHMKA

MonHasa TexHnyeckana nHpopMauma:
www.solerpalau.ru

& Soler&Palau\
\Vantilation Group

ity

OceBble BeHTUNATOPbl HCBT/TCBT - 3TO npocroe u
HapeXXHoe pelleHve NnpobneMm BEHTUNSALUW pa3nny-
HbIX NPOMBbILNEHHbIX NOoMellyeHnA. BeHTUNATOPI
npefHasHaveHbl Ons KaHaneHoro (TCBT) wnm Ha-
creHHoro (HCBT) MoHTaxa.

MockBa: (495) 582-42-48; Cawukr-lMerepbypr: (812) 320-29-49;
Hwxuuih  Hosropop: (831) 278-49-27; Hoeocnbupck: (383)
224-19-38; Kaszavb (843) 236-87-31; Bopowex: (473) 263-03-90;

Openbypr: (3532) 68-59-25; benropopn: (4722) 40-00-64;
Bonrorpap: (8442) 59-75-59; Tomews: (3452) 51-54-24;
Actpaxaub: (8512) 30-86-67; KpacHopap: (861) 212-68-98;

OduumnanbHbIn ancTpubsloTop:
www.blagovest.ru
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® bawHa «<MceTb» - 52-3TaxHbil Hebockpeb B EkaTtepunbypre. B koHue 2015 rona ocCHOBHOE CTPOMTENbCTBO BaluHn
ObIN0 3aBepLIeHO, U Tenepb GalHA NO3MUNOHMPYETCH KAk CaMblii BLICOKWIA CEBEPHbIA Hebockpeb nnaveTsl. AUT
MowHocTb0 6 MBT 3anpoekTupoeaH Ha oTmeTke 130 m

1 cuctema obecneveHus 6eszonacHocTn paboTel ro-
penok, KOTNnoB, ra30BO3AYLUHbIX TPAKTOB, NpakTu4ye-
CKM WCKNIOYAT BO3MOXHOCTL 06pas3oBaHns B3pbil-
BOOMACHOI CMeCH, 1, COOTBETCTBEHHO, UCKNIOHYaeTca
HeoBX0AMMOCTb YCTPOWCTBA NerkocbpacbiBaemblix
KOHCTPYKLUMWIA.

Ecnun HanpeTtca MHBECTOP — B NOPAAKE IKCNepu-
MEHTa MOXHO 3anpoeKTUPOBaTh BAPUAHT pa3melle-
HWA aBTOHOMHOrO MCTO4YHMKA Tenna B NOA3eMHOM
4acTW 30aHWA C UCNOIb30OBAHMEM BCEX U3BECTHbIX
B MMPOBOI NPakTUKe CpeacTs v mep HeaonacHocTy,
MCKNIYaWmMx B3peIB rasa B nogeane, v npeacra-
BUTb 3TWU TEXHWYECKHKE peleHnsa Ha Cya Han30pPHbIX
opraHmsauuni (cnyxb6e noxapHoit 6eszonacHocTu
n cnyxbe TexHonornyeckon 6esonacHocTu). Takoi
NPOEeKT Mor Bbl CNYXWUTb NPUMEPOM PEKOHCTPYKLMA
M MOOEPHW3ALMKW ThICAY NOABANbHbLIX KOTEMNbHBIX,
3KCNNyaTUpyemblx CEerofgHsi BO MHOMMx ropopax
Poccun.

Tpe6GoBaHua K razonposoay

Mpw paameweHm aBTOHOMHOIO MCTOYHUKA Tenna
Ha Kpbille BbICOTHOMO 34aHus (KoMnnekca) nossns-
eTcsa «06bLeKT», NPeaCcTaBNARWMWA NOTEHUNANBHYIO
0NacHOCTb, —ra3onpoBOj, CPeAHero WnM HW3Koro
nasneHus. NMoatoMy NpyM CTPOUTENLCTBE BLICOTHOMO
3[aH1A B NpOeKTe A0NXHbl BbITh NPeaycMOTPEeHbl Me-
ponpuaTus, obecneyuBaowme 6e3onacHOCTb Npo-
KNagku 1 aKcnayaTauumn raaonpoeoga.

JasneHue rasa B nNoABOASALIEM rasonpoBoae,
npoknagbiBaemom no dacapny 3naHus UNKM BHYTPU
3[aHVs, CEeroHs C yBePEHHOCTBIO MOXHO ONpeaenvTh
kak cpegHee—pa0 0,3 MMa. OnbIT NPOEKTUPOBaHMA
CTPOUTENLCTBA W 3KCNyaTauum Takmx rasonposo-
nos B Mockee anst 0QUCHbLIX 3AaHWIA U XUNbIX 30aHWIA
BbicOTON Gonee 75 M yxe nmeetcs. 3TN peLueHns co-
rnacogawbl ¢ PoctexHansopom u YITIC MO YC Mockesl
1 Mockoeckoin obnactu.
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® 34-3TaXHbIN XUN0oi 4OM Ha yn. Cenbckoxo3ancTBEHHOW
(Mockea). KpbilwHasn koTensHasa MowHocTseo 3,4 MBT

Mpu cpegHeMm OasneHwWM rasa nony4aeTca Oo-
BONLHO HeBOoNLLIOW AMamMeTp rasonpoBoaa, KOTOPbIA
MOXeT BbITh pa3mMeLleH B cknazikax KOHCTpykumia da-
capa, He NopTH apxUTeKTYpPHbI 06nuk 3aaHua. OgHako
NpY NPOKAaaKe Takoro rasonpoBoAa Nno BHELWHeW CTo-
pOHEe 3paHus TPyaHo obecnevynTs 3almTy OT HECaHK-
UMOHMPOBAHHOIO AOCTYNa U BO3HWKAET CAOXHOCTb
akcnnyarauum n obcnyxueanHus ero, ocobeHHo npwm
HalKx KnumaTuyeckux ycnosusax. Noatomy npenna-
raeTca BapuaHT NpoKNankv ra3onpoBoaa BHyTPKW KOp-
nyca 3gaHus B cneuyansbHOn WaxTe ¢ OrHecTonKuMmn
OrpaxaanLnMMmM KOHCTPYKUMAMWA € Npeaenom orHe-
CTOWKOCTW HEe MeHee 3 4 C 30HanbHLIM A0CTYNOM No
BbICOTE 3[aHWS.

LllaxTa gomkHa 6biTk cHabXxeHa NoCTOAHHO Aei-
CTBYIOLLEN eCTECTBEHHON UK MEXaHWYECKOWN BbITAX-
KOW CO CKOPOCTbLIO ABUMXEHUS BO3ayXa He meHee 1,5 m/c,
harunkamu-curHannaaropamMu 3arasoBaHHocTu. [aso-
nposoa aomxeH bbiTb cHabxeH BbICTPOASACTBYIOLIMMMN
3NEeKTPOMarHMTHLIMW 3/IEMEHTaMK: 3an0pHLIM Knana-
HOM BHW3Y Ha Bbixoae 13 NPl 1 c6pocHbIM KnanaHom
BBepxy Ha Beoae B LUMPIM kotensHoi. O6a knanaHa
[0MXHbI cpabaTbiBaTh:
®  [IpPY BKJOYEHWUW NOXAPHOW CUrHanMa3aumm 3agaHus,

NPW BKIIOYEHUU CUrHANWM3aTOPOB 3ara3oBaHHOCTH;

* [PV HECAHKUMOHMPOBAHHOM MPOHMKHOBEHWUMW NO-
CTOPOHHUX B LUAXTY rasonpoBoaa, npu atom npo-
NCXOOUT ONOPOXHEHWE ra3onpoBoaa OT rasa.

TpeboBaHus K 060pyaOBaHUIO
KPbILUHBIX KOTENbHbIX

K o6opynoBaHvio U pasmeLleHnio KpbILWHOro aB-
TOHOMHOIO MCTOYHMKA A0MXKHBLI BbiTh NpeabLABNEHb
DONONHUTENbHbIE TPEBOBaHWSA 3KONOTMYECKON M KOH-
CTPYKTUBHOW GE30nacHOCTW.

Amuccuna BpegHbix BbIBpocoB B atmocdepy He
A0MKHa NpeBbilaTh:

* CO-cneppl;
¢  NOX-He 6onee 30 ppm.

KOHCTpyKuus, TENNOBas CXxema 1 NoOBEpPXHOCTH Ha-
rpeea KOTNoB A0/MKHbl o6ecnevyvBaTb HaOEXHYI0 MUX
akcnnyataumio npu GespeareHTHon obpaboTke noba-
BOYHOW BOAbI M NPUMEHeHN Be30TX0AHOM TEXHONOMK
BOAOMNOArOTOBKM.

O6opynoBaHwne, ropenku, Hacochkl A0MKHbI ObITh
ManowymMmHbIMW. B npoexKkTe OO0NXHbl ObITb NPUHATDI
MEepkI Mo NpeaoTBpaLLeHuio nepeaayn subpauum, as-
POOMHAMWYECKOTO U KOHCTPYKTUBHOIO LUymMa CTPOu-
TeNbHbIM KOHCTPYKLMAM 30aHWS.

Becosbie Harpy3kun KOTIOB Ha NEPEKPLITUA 34aHUA
He O0JKHbI MPEeBbILLAaTh 4ONYCTUMbIE HAarpy3ku MCNosb-
3yeMbix 415 3TUX LEenein cTtaHfapTHbIX KOHCTPYKLMA,
3TO AOCTUraeTcsa Npv Bece KoTna ¢ Boaon He bonee
1-1,5 kr Ha KBT MoLHOCTHM KOTNA.

Takum 06pa3om, MCNONL30BaHNE KOMMNekca Mepo-
NPUATHIA, CHYXKAIOLLWMX NOTEHLUMaNbHO ONacHoe BNUSHNE
MHXEHEPHbIX CUCTEM Ha cpeny 0BWUTaHWA B BbICOTHbIX
30aHUAX, MOXET CBECTM MX K MUHUMYMY 1 0BecneynTb
[ocTarto4Hylo 6e30NacHOCTL CAMOro 34aHus.

Peanusauwna 6e3onacHOi aKcniayatauum Bbl-
COTHbIX 3aHUIA U KOMMNMEKCOB 3aBUCUT OT Npo-
€KTUPOBLUMKOE U CTPOUTENEN, HO B Gonbluei cTe-
neHnn M oT Knanu¢uxauwu IKCnNnyaTaynoHHOro
nepcoHana, Kyaa MOoXXHO NpUBNeYb Manbiii u cpea-
HMii BusHec. K coxaneHuio, B CTpaHe OTCYTCTBYeT
OpraHM3auMoHHas CTPYKTYpPa TaKoi CUCTeMbI, Hag,
co3paHueM KoTopoii He paboraeTt Hu oauH dpeane-
panbHbIil OpraH BNacTu.

Jluteparypa

1. CI 124.13330 «Tennogbie cetu».

2. Wapunos M. A. NpeanpoekTHbie npopaboTku Bapu-
aHToB TenjocHabxeHust pailoHOB KOMMNIEKCHON 3a-
CTpoikK // - AHeprocbepexerme. — 2009. - N2 1. =

N
w

PR A5OK 3-2016



www.abok.ru

24

Haier
Lightera Crystal:

HOBblE TEXHONOIMM
B MPEMUANbHOM
MCNONTHEHUM

oHauumoHepsl cepun Lightera Crystal HacbiUeHb!

CambiMn NepefoBbIMM TEXHUHECKUMW pEeLLeH-

AMW, KOTOpbIE AenalT koHauuMoHep Becluiym-
HbIM, 3KOHOMMWYHBLIM, YAOOHBLIM 1 HAAEXHbIM. N3ALLHbIA
KanneswaHbl An3anH BHYTpeHHero 6noka npekpacHo
BMULLETCA B MHTEPLEP XWNOr0 MK OGUCHOr0 NOMELLEe-
HWA. Ho 370 eule He BCe...

B HacToAwmin momeHT B cepuwio Lightera Crystal
BxoansT aBe moaeny-ASO9CBIHRA/1UO9QET7ERA
n AS12CB1HRA/1U12QE7ERA mowHocTb0 91 12 BTE/M
COOTBETCTBEHHO (2,5 1 3,5 kBT). HOBMHKM OTANYAET Bbi-
COkuiA knacc aHeproaddekTeHoCcTU: A+++-npu paboTe
B pexumMe oxnaxaeHus u A++-npu pabote B pexume
oborpesa, YTo ABNAETCH OAHWM W3 NY4LLIXX nokasaTenemn
AN KNMMaTnieckmx npubopos AaHHOW kaTeropun. Kox-
ANUMOHEPbI TaKXe MMEIOT BEICOKWE 3Ha4YeHWA Ce30HHOM0
nokasatens aHeproaddekTusHocTu (SEER) B pexume
OXNaXOEHUA U Ce30HHOr0 NokasaTens 3KcnnyaTaumoH-
Hbix xapakTepucTtuk (SCOP) B pexume oborpeea-—rTak,
LANA «0eBATKW» OHW COCTaBNAI0T 8,51 4,6 COOTBETCTBEHHO.

Wi-Fi: ynaneHHblii KNUMaT-KOHTPONb

Mcnonb3oeaHue TexHonornn Wi-Fi oTkpeiBaeT BO3-
MOXHOCTb YAANEHHOro ynpasneHua KOHAWUMOHEPOM 13
nio6oi To4ukn NpebuiBaHUA NONL30BATENA—A0CTATOYHO
faTb KOMaHOy Ha BKNIOYEHUE KOHAMUWOHepa, Buibpas
npv atom pexum ero paboTel (oxnaxaeHve, oborpes,
BEHTUNALMWS), TEMMNEPATYPY B NOMELLEHUN U UHTEHCUB-
HOCTb BO3YLWHOr0 NOTOKA.

Yexas B OTNyCK UAW B KOMAHOWPOBKY, Bbl MOXETe 3a-
nporpammMupoBaTts rpaduk paboTsl KOHAUUMOHEPA HA
Kax[bliA AEeHb HEOENW 1 3a4aTh HYXHLIE NapaMeTpsl—Ha-
npvMep, CKOPOCTbL BEHTUAATOPA W Temnepatypy. 310
NOMOXET C03AaTbk KOMMOPTHbLIE YCNOBUA B KBapTUpE
Ans AoMalHux pacteHuid. NporpamMmoit ynpasneHus
KoHauunoHepom Wi-Fi Smart npeycMOTpeHbl Takxe
pasnuyHble pPexumbl KOMGOPTHOrO CHa-ANA MYyX-
YUH, KEHLLWMH, JeTeil 1 NOXWNbIX NI04en (Kaxaas ua H1X

XapakTepuayeTca CBOUM rpadukoM M3MEHEHWUA TEM-
nepartypsl No Bpemexn). @yHkuma ynpaeneHus no Wi-Fi
NONE3Ha W C TOYKW 3PEHWS YAANEeHHON ANArHOCTUKN KOH-
[AVUWOHEpPa: Bbl NoNy4uTe CO0BLLEHNE O HEMCNPAaBHOCTH
1 MPUCBOEHHLIA e KOA.

3ta PyHKUMS AOCTYNHa B cnauT-cucTtemax Lightera
Crystal kak ctangapTHas komnnektaumns. [ns Toro 41obbi
el0 BOCNONb30BaTLCS, HEOBXOAMMO 3arpy3uTh NPUNoXe-
Hue Smart Aircon u3 maraauHa AppStore (418 ycTponcTe
Apple) nnun PlayStore (ans yctpoiicte Ha 6aze OC An-
droid), nocne 4yero 3anycTvuTh NPUNOXEHWE U BbINONHUTL
pervcTpauvio.

Ynetpadmoner npotue 6aktepuii

KomnaHua Haier npegnaraet knumaTu4eckylo
TEXHUKY, cepTuduunpoBaHHyo B cucteme Eurovent
(Nnpuyem vMeHHO no pasgeny «KompopTHbe KOHAK-
LUMOHEPbI»), @ 3HaYMT, COOTBETCTBYIOLLYIO BHICOKUM Tpe-
6oBaHuAM esponenckoro peiHka. Cneuynanuctel Haier
MPWHANKM BO BHUMAHWE TOT PakT, 4T0 3eMHbIE MUKPOOP-
raHM3Mbl HE UMEIOT HUKAKOW 3aW Tl NPOTUB M3NYYEHWA
C-puana3soxa. MNpw aToMm 0coBeHHO BbipaxeHHbIM GakTe-
pyuunaHbiM aeincteuem obnanaet Yd-uanydeHue ¢ gnu-
HOW BOMHLI 205-315 HM: OHO Bbl3bIBAET AECTPYKTUBHO-
Mmoanduumpylowee GOTOXMMUYECKOE NOBPEXAeHUe
[HK knetouHoro sapa MukpoopraHuama. Hakannueasce,
NaHHble nameHeHus 8 AHK MukpoopraHmamos npuBogaT
K 3aMeIEHNI0 TEMMNOB UX PA3MHOXEHUS U AaNbHeNn-
LemMy BeIMMPaHWIO B NEPBOM W NOCNEAYIOWEM NoKone-
HUAX. YCTAHOBNEHO, Y4TO n3ny4eHue B YP-gmuanazoHe
cnekTpa Hauwbonee adpdekTUBHO ¢ BakTepuunagHon
TOYKWM 3PEHUS NPKU ANIVHE BONHBI B 254 HM. [03TOMY B HO-
Bbix cnauT-cuctemax Lightera Crystal npumeHeHo yHu-
KansHoe pewenue: yneTpadvonetTosas namna, BCTPOEH-
Has BO BHYTPEHHWIA BNOK 1 MCNYCKaKLWAsA Ny4n C ANMHONA
BONMHbI 254 HMm. Takoe obe33apaxuneaHue ynsrpadpuone-
TOM 0c0BeHHO 3 HeKTUBHO B BO3AyXe, B BOAE W Ha NO-
BEPXHOCTWU MaTepunanos.



WUHBEepTOp —3T0 3KOHOMWUYHO

B HOBbIX KOHAWUWMOHEepax Lightera
Crystal ucnonsayercs KOMNpeccop ¢ Bbl-
COKOa(PEKTUBHBIM LMPPOBLIM UHBEP-
TOpHLIM ynpaenexswem (digital DC inverter),
KOTOPLIA Ha 51% 2KOHOMWYHEE MO CpaBHe-
HWIO C KOMMNPECCopoM, paboTaloLmm Ha PUKCUPOBAHHOR
yacToTe. Kpome Toro, cnaut-cuctema ropasno buictpee
BbIXOAMT Ha Tpebyemblil ypoBEHb TEMNepaTypsl B nome-
LEHUK, YeM TPAAVLMOHHBIA KOHOMUWOHEep Bes nHeep-
Topa (On-Off). @akTnyeckoe BpemMs NycKoBOro uukna
cokpauieHo Ha 30%, a TOYHOCTL NOAAEePXaHus Temne-
paTtypbl BABOE Bbilwe, 4em y cuctem On-Off, n cocrasnser
0,5°C.

Bnaropgaps BHEAPEHWIO HOBOW TEXHOMOTMK 4acTOT-
HO MOAYNALMKM NepeMeHHoro Toka A-PAM nHeepTopHble
KOHAMUMOHepb! Haier ctabunsHee paboTaioT Ha HUSKUX
4acToTax, 3KOHOMHEE PacxofyloT aHepruio u addexkTue-
Hee paboTaloT Ha BLICOKMX YacToTax. Y1obbl obecneynTs
CHUXeHWe TemnepaTtypsl Ha 5 °C, TpaaMUMOHHON TEXHO-
noruun S-PAM tpebyetca 56 MUHYT, 8 HOBOI TEXHONOMMN
4acTOTHOW MOAYNAUMK NepeMmeHHoro Toka A-PAM nuwib
48 MUHYT.

3a c4eT TOYHOrO KOHTPOSA HaCTOThl KOMNPECCop pa-
6otaeT bonee ctabunbHO, 0COBEHHO NPW HU3KOW MOLLL-
HOCTW, 4TO NPOoAJIeBaeT ero cpok cnyx6bl M CHUXaET ypo-
BEHb LUYMa CUCTEMbI: ANA HOBLIX cnanT-cucTem Lightera
Crystal oH coctaBnget 18-20 ab (A), 4TO HAXOAWUTCA Ha
nopore BOCNPUATUSA YEN0OBEYECKOr0O Cryxa U ABNSeTCs
Hanbonee BLICOKWUM NoKasaTenem cpeamn NpemmanbHbIx
Moaenen.

HoBble KOHAWUKMOHEPLI NOAHOCTLIO aaanTUPOBaHb
ans paboTel B Poccuu: nx HapyxHble 6n0kvM OCHALLEeHb
3NeKTPOnNoAorpesarTenem ApeHaxHoro nogaoHa, 4to
npepoTspauwaet obnegeHeHne 8o Bpema paboTsl B X0-
noaHei nepuog roga. Cnaunr-cuctema Lightera Crystal
crabuneHo pabotaer npu Temneparypax ao —15 °C s pe-
XnUMme oxnaxaenus n oo —25 °C s pexume oborpesa.

¥YnoGcTeO M koMb opT

B HoBbIX koHAMUMoHepax Lightera Crystal peanvao-
BaHa QyHKUWA GopMUPOBaHWA TPEXMEPHOro BO34yLU-
Horo notoka 3D Airflow—3a cyer cornacoBaHHOro no-
Ka4yvMBaHWs ropyu3oHTaNbHbIX 3aCNOHOK W BEPTUKANbHBIX
CTBOPOK Xanoan cospaetca apPekT ecCTECTBEHHON
UMpPKYnsiunm Bo3ayxa. YeenuieHa u «4anbHobonMHOCTb»
notoka-6narofaps MOLWHOMY BEHTUAATOPY BHYTPEH-
Hero 6noka OH pacnpoCTPaHAETCS Ha PACCTOAHWE CBbILLE
12 M OT BHyTpEeHHero 61oka.

B HoBbix cnanT-cuctemax Lightera Crystal umeetcs
cneuynansHblil pexum «KoMpOpPTHLIA COH», KOTOPbLINA

oaHoBpemMeHHo obecrneyvBaet
1 3KOHOMUYHOE aHepronoTpeb-
neHwe, 1 KOMQOPTHLIE MUKPO-
KAUMatuyeckue ycroeus BO
BpemMs cHa.

MpeaycMoTpeHa Takxe Bo3-
MOXHOCTb NEPeBoaa KOHANLMO-
Hepa B TYpPBOpexuM, Koraa KoMnpeccop 1 BEHTUNATOP
paboTaloT Ha MakCUManbHOM MOLWIHOCTW: B peaynstarte
3ajlaHHan TeMmnepaTypa gocturaeTtcs Ha 47 % BuicTpee,
4yeM B 0ObIMHOM pexnme paboThl.

Ha cTpaxe yacToro Bo3ayxa

YcTaHosneHHbln B koHauuuoHepax Lightera Crystal
aHTubBakTepuanbHeii GunsTp Haier coemewiaet B cebe
ahHEeKTUBHOCTL cpasy TPex GUNbTPOB: aHTuanneprex-
HOr0, aHTUBMPYCHOTO M aHTubakTepnanbHOro—w npea-
cTaenset coboi apdexkTUBHYIO 3aLLUMTY OT NblEBbLIX KNe-
LA, NbINbLbI, BUPYCOB 1 BakTepui.

doTokaranuTU4ecknini GUNLTP OKUCNNRET OpraHnye-
CKWE COeANHEHUS 1 CNOCOBCTBYET UX PA3NOXKEHWIO C NO-
Mouwbio YD-nyyeir, O6nanas cunbHeIM A€3000PUPYIO-
WM adpekTom, GuneTp OYULLLAET BO3AYX OT LUMPOKOro
CrekTpa 3anaxoB—O0T CUrapeTHoro gsiMa v A0 xuMuye-
CKMx cnapenni. [leaoaopvpylowme ceoictea hunstpa
BOCCTaHaBNMBAIOTCH NOA ASNCTBUEM CONHEYHbLIX NYHE.

Ewe oaHO YyCTPOWMCTBO—BCTPOEHHLIA reHepartop
Nano-Aqua-pasnaraeTr Monekynbl BOAbl Ha 3apsxeH-
Hble UOHbI H™ 1 0,. Xumuyeckan peakuws, B xoae Ko-
TOPO 13 HKx 06pasyioTea coeauHerdns OH nn Hy0,,
ybusaeT 6akTepvK, MEHSIS UX MONEKYNSIPHYIO CTRPYKTYPY.
Mpw 3TOM B BO3AyXe GOPMUPYIOTCA MUKPOCKONWYECKWE
KnacTepsl BOAbLL: NoONajaan Ha BEPXHWIA CNOW KOXW, OHK
YBNaXHSAIOT ee.

B koHAMUMOHEPE Takxe npeaycmMoTpeHa GyHKLna
aBTOMATUYECKON OYUCTKW ucnapuTens, koTopas no-
3songeT nabexartb 3arpsa3HeHns BHYTPEHHEero Tenno-
obmeHHWKa, 410 0COBEHHO BaXHO NPV ANUTENBHOW IKC-
nnyatauumn, NOCKONLKY CO BpeMeHeM TennoobMeHHnK
WUCNapuTena 3arpaaHaeTcs, YTo CHnxXaeT ahpekTMBHOCTL
paboTbl koHAMUMOHepa. Mpu akTMBM3aumm GyHKunK ca-
MOO4YMCTKWN MPOUCXOAMT NPOAYBKA BNaXHOW NOBEPX-
HOCTW KMCNapuTens, 4TO NPENATCTBYET PasMHOXEHWUIO
MUKPOOPraHW3MoB WU, CNefoBaTeNLHO, NOSBNEHWIO He-
MPUATHOrO 3anaxa.

B co4yeTtaHMuM CO MHOTUMU APYrUMKU DYHKUUAMMK
(24-yacoeon Taimep, aBTopecTapT nocne nepeboes ce-
TEBOro NUTaHUs W [ip.) BCE 3T0 AenaeT HOBble KOHANLMO-
Hepsl Lightera Crystal onTumansHbiM pelleHsnemM ans cos-
nauus KoMpopPTHOrO MUKpOKNUMaTa aoMa unn oduca. O
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S DEKT TArn B BbICOTHBIX 3AAHMSAX —
npobnembl 1 pelleHus

www.abok.ru

Kniouessle cnoea: BbiICOTHOE 3aauune, apdekT TArn, repMeTUYHOCTbL OrpaXaaLmx KOHCTPRYKLMA,

MHbUNLTPaUmMs, akchuUNLTPaLUS

B MHOroaTaxHbIx 3aaHusx, U Tem Bonee B BLICOTHIX 30AHMSIX, M3-30 Nepenana
TeMneparTyp BHYTPU U CHAPYXM 3[AHUS BO3HMKAET TAK HA3biBAEMbIH 3P deKT Taru
(anrn. - stack effect). Apxurektop u npoektnpoewmk cuctem OBK gonxHbl yuntsieats
3¢ dekT TArKM, NPeACTABNATE MACIUITAD BO3MOXHbIX TPOBNEM 1 30 CYET NPOEKTHBIX
PEeLeHU CHAXATbL BO3MOXHbIE HETATUBHbIE BO3AEHCTBUS 3dPeKTa Tarm Ha IKC-
nnyataumio 3naxus. Takxe Heobxoanmo npeabssnsaTe TpeBOBAHMS K CTPOUTENSM NO
rePMETUYHOCTU OrPAXACIOLLMX KOHCTPYKUMI 3aaHus. [ins koHTpons kavectsa pabort
XenaTenbHo NPeayCMATPMBATL NPOLEAYPbl NPOBEPKM FTEPMETUYHOCTH OTAENbHBIX

KOHCTPYKUMM U NOMELLEHMM B LLIENOM.

AddekT TArM BO3HUKAET B BbICOTHbLIX 30aHUAX,
Korga remnepartypa Bo3gyxa 3a npegenamu 3gaHus
3HaYUTENBHO HUXE WK Bbille TEMNEepaTypbl BO3ayxa
B 3p0aHuu. Ecnn Temneparypa Hapy»XHOro Bosayxa
HUXe TemnepaTypbl BHYTPEHHEro BO3ayxa-—umeet
mecTo addekT Taru cHuay eeepx. Ecnn temnepartypa
Hapy>XHOro BO3ayxa Bbille TemMnepatypbl BHYTPEH-
Hero Bo3ayxa—Bo3HukaeT ap ekt 0OpaTHLIN Taru.

OrannuBaemsie 34aHUA B XONOAHYIO NOroAy npea-
CTaBnAOT CBOEro poaa AbMOBYl0 Tpyby, BO3ayx

NPOHWKAET B 3AaHNE Yepes HeNNOTHOCTY Orpaxaain-
LUMX KOHCTPYKLMIA B €r0 HUXHEN 4acTu U, NOAHUMAACH
no 34aHUI0, BLIXOAWT Yepes HennoTHOCTU B KOHCTPYK-
LUMAX Ha BEPXHMX 3Taxax. AToT apdekT Bui3BaH pas-
HOCTLIO MNOTHOCTEN BO3AyXa BHYTPK 34aHUA 1 3a ero
npepenamu. PasHuua AasneHuii, cosgaowas Tary,
NPAMO NPONOPLUUOHANBHA BLICOTE 3AaHUA U pasHuLe
TEMNEPaTyp BHYTPEHHEro U Hapy»HOro Bo3ayxa.

B cnyuasix, koraa temneparypa Bo3ayxa B 3aHum
HUXe, YHeM TeMNepaTypa BO3ayxa 3a ero npegenamu,



BO3HMKaeT obpatHulii agdekT. Boaayx npoHukaer
B 3[laHWe 4epe3 HennoTHOCTM OrpaXaaloumnx KOH-
CTPYKUMIA HA BEPXHUX 3TaXax 1 BbIXOAWUT 4epes3 He-
NAOTHOCTW OrpaXxAaloLwmnx KOHCTPYKLUWIA HA HMKHUX
aTaxax. Takon HUCXOAALWMA NOTOK B BbICOTHbLIX 34a-
HUSX NPUHATO Ha3bIBaTb «3ddekTom 06paTHOR Tarn»,
OddekT 0bpaTHO TArKM, Kak NPaBuNo, He ABNAETCH
CKONb-HMBYabL cepbes3Hon npobnemon, NOCKonbKy
pasHuua TeMneparyp BO3Ayxa BHYTPU U CHapyXu
30aHUsA B TENMbIA Nepuoa roaa 3Ha4yuTenbHO MeHbLUE,
YeM B XONOAHbIA Nepuog roaa.

NudunsTpauma n akchunsTpaumsa B cnyvae ad-
dekTa TArn n adpdekTa obpaTHoi Taru, 6es yueta Bnu-
AIHWA BETPOBOr0 AaBfieHra u paboTbl CUCTEMbl BEH-
TUAALUMW B 3[aHUWN, CXEMATUYHO NoKa3aHbl Ha puc. 1.
BepTtukancHoe aBvxeHwe BO3ayxa B 3aaHuv Oyoet
BO3HWKATb B NECTHUYHBLIX NponeTax, waxrax, nobbix
APYrux MecTax C OTBEPCTUAMM B NEPEKPbLITUAX WU TaMm,
rae nepekpbiTusa HerepMeTuyHsl. Ha puc. 1 Takxe no-
Kas3aHo, 4TO YPOBEHb MHpUALTPauMK U akchunsTpaumnm
BO3[yxa YBENM4MBAETCA NO Mepe yaaNeHWus OT HelT-
panbHOM 30HbI (NNOCKOCTU PaBHLIX AABNEHWIA BHYTPKW
W CHapy>xu 3aaHuns).

MoxHO paccymTaTh 06LLYI0 TEOPETUYECKYIO pas3-
HOCTb [aBNEHUS, BO3HUKAKOLLYIO B 30aHUN 3a4aHHOW
BbICOTbI NPWY PA3NNYHbIX 3HAYEHUAX TEMNEPATYPbl BHY-
TPEHHEro 1 Hapy>KHOro Bo3ayxa. Ha puc. 2 naobpaxeH
obycnoBneHHbln 9DHEKTOM THIMM TEOPETUHECKUIA rpa-
AVEHT fasneHus ANs pasnuyHblX 3Ha4EHWn Pa3HOCTU
TeMnepaTypbl BHYTPEHHEro M HapyXxHOro Bo3ayxa

Tepmun «addekT taru» (aurn. — stack effect) npu-
wen n3 CLUA. W xot4 3a roapl, NpoLieaLmne co CTpo-
uTenbcTea nepesix Hebockpebos, CTpoMTENbHBIE
Martepuansl U TEXHONOrMM BBILAW HA KAYECTBEHHO
HOBBIiA ypOBEHb, Npupoaa addekTa Tarn He uame-
HWNAcb, W HE MPUHUMATbL €ro BO BHUMaHWUe Henb3s.
MUcTopus CTPOMTENbCTBA BLICOTHBIX 3[AaHMN
HacuutbiBaeT Gonee cta net. MHTepecHo, 4To
nepsbiM Hebockpebom, Hambonee nonHO co-
OTBETCTBYIOWWM CEroAHAWHEMY NOHUMAHWIO
nanHoro Tepmuna, cumtaetcs Woolworth Building
8 Hbio-Mopke. CtpouTensctso atoro 57-atax-
HOro 3aaHus BLICOTON B 241 M 6bIN0 3aBeplIEHO
8 1913 roay. MNepBble BLICOTHLIE 3AAHWA XOTS
W NpoMrpbiBani emy B macwrabe, HO Ans CBOEro
BPEMEHW SBNANUCH BEPXOM MHXEHEPHOWH MbICNH.
310 The Home Insurance Building — nepebiii 8 Mupe
HeGockped, nocTpoeHHslid B 1885 roay B Yukaro.
Buicota 3panusa coctasuna 42 metpa, 10 ataxei.
B 1891 6bin0 HAapCTPOEHO ewe ABa ataxa, W ero
BbICOTA yBeNnyMnach 4o 55 mMetpos. ¥ crapemiumnii
Hebockpeb Hbio-Mopka Flatiron Building BwicoToit
82 meTpa, nocTpoeHHblid 8 1902 roay.
Cvmsonamn Hulo-Mopka cranu Chrysler Build-
ing —3naxne BoicoToi 319 M, npuHapnexawee
komnanun Chrysler, noctpoensoe B8 1930 r.,
M BCEMMPHO M3BecTHbIW Empire State Build-
ing —Hebockpeb BbicoTOl 443,2 M, NOCTPOEHHIN
B 1929-1931 rr. 8 Hblo-Mopke

IKCPUNLTPALNA
BbllLE HENTPaNbHOMN 30HbI
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= Woolworth Building, 241 m, Heto-Mopk, CLUA, 1913 .

1 BbICOTHI 3faHWA. BaxHO OTMETUTL, 4TO MOAEeNs Ha
puC. 2—-3TO naeansHasa MOLENb, HE Y4YUTbIBAIOLWARA
Takne dakTopbl, KaKk BETPOBOE AABNEHUE U PEXUM
paboTel cucTemsl BEHTUNAUNK. [TOMUMO 3TOro, AaH-
Has MoAens npeanonaraet, 4TO B 3[aHWKN HeT nepe-
ropoaok 1 nepekpoiTyiA (T. €. ABMXEHWe BO3ayxa B no-
MEeLLEeHU HEe BCTPeYaeT HUKAKOro CONPOTUBNEHUS),
arepMeTU4HOCTb OrpaXAalLmnx KOHCTPYKUWIA OauHa-
KOBa Ha BCcex oTMeTkax. B cooTBeTcTBUM C 3TUM Npea-
CTaBNeHHas CxemMa A0J/IXHA paccMaTpuBaThbCs TONbKO
B Ka4eCTBE OpPMEeHTMPAa Ha BO3MOXHbIA macwTab npo-
6nemsi.

DakTuvecknin aphekT Tarn (pasHuuy AaBneHuin
Ha orpaxpalnwmx KOHCTPYKUMAX), KaKk U OTMETKY
HEeATPanbHOW 30HLI, pacc4YnTaTh AOBONBHO CNOXHO,
a 3a4acTylo W BOBCE HEBO3MOXHO, NOCKONbKY M3-3a
OTKPbITUS/3aKPbITUS BXOAHLIX ABEpen, nsepein nud-
TOB U Npo4ux pakTopos apdEKT TArn N OTMETKa HeWUT-
panbHOI 30HbI ByayT NOCTOAHHO MeHATbLCA. OgHako
TeopeTuyecknin pacyeT HeoBxoaum AN Toro, 4Tobk

e - Be‘pxl-uhe 3TammK 30-3TaMHOr0 34aHKA

375 250 125

OTpuuatensHoe aaeneqwe,
Ma

| BepxHue 3Tawm 90-3TaMHOrO 34aHMA |

 BepxHue 3tamm 60-3TamHOro 3aHuna

HeltTpanbHas 30Ha

HuHWe 3Tau 30-3TaMHOro 34aHuA

HwmwHre 3Tamn 60-3TaMHOT0 3gaHnA

Hibrtne aTamn - 90-3TamHOro 34aHma

125 250 375

MonowurensHoe AasneHue,
Ma

" Puc. 2. O6ycnosneHHslil 3apdpekToM TArv TeOpeTUMECKUA rpaMeHT AasneHna 48 pas3HbliX 3Ha4YeHUA BLICOTbI 3aaHnsa
M pasHocTV TemnepaTypsbl. AT paBHa pa3HOCTU TeMNepaTypbl BO3Ayxa BHYTPWU M CHapyXu 3aanua. Beicota

aTaxa npeanonaraeTca paBHOW 4 m



NOHMMaTb NOPSAAOK UNDP, Y4NTLIBATL €ro Npu Npoek-
TUPOBAHUN 1 33 CHET NPOEKTHbLIX PELUEHNN CHUXATb
BO3MOXHbIE HEraTuBHbIE BO3AENCTBUS ahdekTa Taru
Ha aKcnnyatauuio 3aaHuns.

OcHoBHble NpoOneMbl, CBA3aHHbIE C apdeKToM
TAMM B BbICOTHbIX 34aHUAX, 00YCNOBNEHbI BO3HUKHOBE-
HWEM 30H C M3ObLITOYHLIM AABNEHUEM/PA3PAXEHNEM,
CNIOXHOCTbIO OpraHn3aummn KoM@popTHOro oTonneHns
Ha HUXHUX 3Taxax v uHdunstpaumen/akcounsrpa-
unen Bo3ayxa vyepes orpaxaatoLme KOHCTPYKLMK.

BO3HUKHOBEHWE 30H C M3OLITOYHBLIM AAaBAEHUEM
Vnun paspsixxeHnem NnpuBOANT, Kak NpaBuno, k npobne-
MaM C OTKPbITUEM/3aKpbITUEM ABEPEN NEeCTHUYHbIX
nponetos 1 asepen nndTos. Npobnema ¢ otonne-
HUEM CBA3aHa C TEM, YTO YPOBEHb (HaKTUYECKON UH-
$GunbTpaummn Yepes BXoAHble ABEPU 1 Orpaxaaoume
KOHCTPYKLUMN HA HUXHUX 3Ta)Xax MOXEeT oka3aTbCs
BbllWe NPOEKTHOro. B nyywem cnyyae ato npusoaunt
K HEBO3MOXHOCTU NoAAEPXUBATb KOMMOPTHbLIN yPO-
BEHb TemMneparypbl BO3ayxa. B HEKOTOpbIX cnydasnx
3TO NPUBOANT K 3aMOPO3KE N NOBPEXAEHNIO CUCTEM
CNPUHKIEPHOr0 NOXapoTyLeHus.

Kak npasuno, npobnema BO3HUKAET, ecnu npo-
€KTUPOBULMKN HEBEPHO YYUTLIBAIOT UHGMUNLTPALMIO
npu pacyere TennonoTepb, AU B Ciydasx, koraa
cTpouTenn He o6ecnevYnBaloT NPOEKTHYIO repMeTuy-
HOCTb Orpaxaalouwmnx KOHCTPYKUnin. HaunonansHas
accoumaumsa NpomM3BoAnTeNen MeTanInyecknx cTpo-
uTeNbHbIX KOHCTPYKUuMn (The National Association
of Architectural Metal Manufacturers) pekomenayer
obecrneynBatb repMeTUIHOCTb KOHCTPYKLUMIA, A0Ny-
cKalouwylo ypoBeHb MHOUNLTpauMn/akchunbTpaumnm
B npeaenax 1,7 M:;/'l Ha M’ CTeHbl npuv pasiuue pnasne-
HWA 75 Ma Ha orpaxaaulen KOHCTpyKumun (6e3 yyera
OTKPLIBAEMbIX OKOH).

JkchunbTpauma Tennoro u BNaxHoro Bo3/yxa
onacHa tem, 4To Biara KOHAEHCUPYETCst Ha NOBepx-
HOCTU MK B NOpax OrpaxXAaloumnx KOHCTPYKLNI
1 cnocobHa cepbe3Ho NOBPEeANTL MaTepuanbl U CHU-
3UTb CPOK AKCNNyaTalmm 3aHuns.

Macwitab addpexTa 19rm 3aBUCUT OT BLICOTHI 3/1a-
HUS, TEPMETUHHOCTU OFPAXAAIOUMX KOHCTPYKLWIA
N BHYTPEHHUX NEPEropoioK/NepexkpouiTuia, BETPOBOTo
NAaBNEHUA, PA3HULLLI TEMNEPaTyp BO3JYXa B NOMELLLe -
HUW 1 3a ero npeaenaMmn n pexnma paborTsl CUCTEMbI
seHtunaumnn, Berep cnocoben cospasarts, cratn-
HECKOe J1aBNeHNE HA OrPAXAAI0UNE KOHCTPYKUNN
ananms. Berposoe nasnenne 3asucut o1 CKopocTtn
BETPA U €ro HANPABNCHUA OTHOCUTENILHO PACUHCTHON
NOBEPXHOCTU (INEMEHTA OF PAXAIOULECH KOHCTPYK-
LN 3aHUs).

e srybox
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CBsoA nNpaBun «3a4aHNs U KOMNAEKCH BbICOTHBIE.
Mpasuna npoekTuposaHus» (NMpoexT. Nepsas
penakums)

6. ApXUTEKTYPHO-NNAHMPOBOYHBIE PelweHNs Bbi-
COTHbIX 3AaHUN U KOMNNEKCOB

6.16. Ha ataxax BbICOTHOr0 30aHUs BbIX0A U3 nmo-
TOB HEOOXOAMMO OCYLLECTBAATL Yepe3 NdToBbIE
XONNbl...

6.17. Mpu BCEX HAapPYXHbIX BXOAAX B BLICOTHbIE 3na-
HUS N KOMNNEKCHI CneayeT npeaycMaTpusarh Tam-
Oypsl. Kpome Toro, Bo u3bexaHue BepTUKanbHOro
ABWXEHUS NOTOKOB BO3AyXa BHYTPU BLICOTHOIO
3AaHus HeobxoaUMO npeaycMatpusars yCTPoi-
CTBO TambypoBs npy ABEPSX BLIXOAA HA KPOBIH,
B TEXHU4YECKUX 3Taxax, B MeCcTax nepexonos nect-
HUL Yepe3 noxapHbie 0TCeku, BXxoaa B MyCOpOKa-
MEpY rpaBnUTALMOHHOIO TMNA, @ TaKXEe NPUMEHSTH
nnoTHble asepu cornacHo CMN 50.13330.2012.

9. UHxeHepHble cucTeMsl

9.1. TennocHabxenue, oTonneHue, BEHTUAALMS,
KOHAWUMOHMPOBAHME W xonogocHabxenue. Oc-
HOBHbIE HOPMATHBHbIE TPeboBaHUS

9.1.46. Y HapyxHbix aBepeit BeCTUGIONEI BLICOT-
HbIX 30aHWA CneayeT npefycMaTpuBaTh BO3AYLL-
Hble U BO3AYLUHO-TENNOBbIE 3aBECHI.

9.1.47. ina HopManuaaumu pabots nmedTOB BbI-
COTHbIX 3aHuit cneayet obecneynsatb noanop
BO34yxa BO BXOAHbIX BECTUOIONAX OT CaMOCTOS-
TENbHOU NPUTOYHON CUCTEMDI.

Kak MuHuMuauposats adbdekT taru

Ans Toro 4To66l MUHUMKU3UPOBATL 3P deKT TArn
M NPOGNEMBI, CBA3AHHBIE C €r0 BO3HUKHOBEHMEM, npu
NMPOEKTMPOBaHMM 1 CTPOUTENLCTBE CneayeT npeay-
CMaTpuBaTh MHXEHEPHbIe U apXUTEeKTypHbIe pelue-
HWUS, HanpasneHHble Ha CHUXEeHWe UHOUNLTPaLUK
n akcounbTpaunmn Bo3ayxa. Caenarts 3aaHue NOAHO-
CTbIO FEPMETUYHBIM HEBO3MOXHO, HO HYXHO yaAenuTb
MakCUManbLHoe BHUMaHue TeM MecTam, rae Bo3ayx
MOXET NPOHMKaTb B 3AaHWeE M NPOXOAUTL Yepes nepe-
KPbITUS.

Bosayx MoxeT npoHukaTth B 3aaHMeE U BLIXOANTL 13
HEro Yepes BxOAHble rPynnbl, rapaxHsle BOpoTa, Ha-
PYXHble peWeTKn CUCTEM BEHTUASUUK U NobObIEe OT-
BEPCTUS 1 HENNOTHOCTM B OrpaxAaruULIMx KOHCTPYK-
uuax. BHyTpu 3pnamus cneayeTt yaenuts BHUMaHue
NECTHWUYHbLIM NponeTtam, waxtam NUAdTOB, waxTam
MHXEHEPHbIX CUCTEM U NPOYUM OTBEPCTUAM B nepe-
KpbITUAX, Yepe3 KOTOpble BO3AyX MOXET nepeTekaTtb

Mexay ataxamu. B atux mectax Heobxoammo npeny-
CMaTpuBaTh Ka4eCTBEHHYIO repMeTusaumnio, cneum-
anbHble NNAHMPOBOYHbIE peweHus (Tambypsl, Be-
cTnbonn) u Npu HEOB6X0AUMOCTU noanop sBo3ayxa
C NOMOUWbK CUCTEMbI BEHTUNRLMM.

BxoaHble ABEpU B BLICOTHLIX 3AaHUAX, pacnono-
XEHHbIX B PANOHAX C XONOAHBIM KIMMATOM, NONXHbI
6bITb Bpawawowmecs. Takas KOHCTpPyKUMS, Npu npa-
BUIbHOM MCNONHEHUU, Nno3sonaeT obecneynTs Mu-
HUManbHyl UHGUNLTPauno Bo3ayxa. BecTubonu
C ABOWHbLIMU ABEPSAMU (ABOMHOMN Tambyp) ans Ha-
PYXHOro exona Mano3apexkTUBHbI, NOCKONLKY ANS
BbICOTHbIX 34aHUN xapakTepeH 60NbWOM NOTOK No-
CeTutenei n o4eHb 4acTo obe ABEPU 0Ka3bIBAIOTCS
OTKPbITbIMU. Ha BONbLWMHCTBE Takux NPOEKTOB BO3HU-
KalT NpoGnemsl C U3nuwHen nHdunsTpaumeit BO3ayxa
1 Npoyne Npobnemsbl, CBA3aHHbIE C BO3HUKHOBEHUEM
3ddekTa Taru. Bpawarowmecs nsepu ropasgo Haaex-
Hee. Takxe y HapyxHbix ABEPEi BECTMBONE BbICOT-
HbIX 3AaHUIN CneayeT NpefycMaTpusaTth BO3AYLWHbIE
M BO3AYLWHO-TENNOBbLIE 3aBEChl.

[na norpy3o4Ho-pasarpy304HbIX 30H cneayert npen-
ycMmatpueate TamOypbl. OgHa 3 asepeit Tambypa
BCeraa nonxHa GbiTh 3aKpbITa, B NPOCTPAHCTBE Tam-
Oypa HeobxoauMo obecneymsaTts 4OCTAaTOYHOE OTON-
nexue.

Ons nudTos cneayet npeaycmatpusaTh oTaeNb-
Hble BeCTUOI0IM-TaMOypbl C repMETUYHBIMU ABEPLMU
HE TONbKO Ha 3Taxax, rae ecTb BXoAbl B 34aHUE, HO
MO BO3MOXHOCTH Ha BCEX 3Taxax BbICOTHOrO 30aHuS.
B cnyvasx, koraa Hag waxton nudbTa npeayCcMOTPEHbI
0TBEpPCTMS (HanpumMep, ANs NoAnopa Bo3ayxa Npu no-
xape), Heo6xoaMMo ycTaHaenMBaTh 3anopHbIE Kna-
NaHbl C BbICOKOM CTENEHbID repMEeTUYHOCTH.

Mpu HEBO3MOXHOCTM CO3AaHNS HAAEXHbIX 30H BE-
cTubonen un TaMBypos, ANS MUHUMU3AUMK apdekTa
TArM B TaknMx 30Hax cneayert npegycmaTtpuBaTth Cu-
CTEMbI BEHTUNALUN C NEPEMEeHHbIM pacxoaom (vari-
able-air-volume (VAV)), paboTaowme Ha noanop/pas-
psXeHue.

BxoaHbie rpynnbl 9BRSI0TCS KMOYEBLIM 31EMeH-
TOM, BAUSIOWMM Ha 3P dEKT TAru B BbICOTHbLIX 3AAHUSX,
0COBEHHO B panoHax C XONOAHbLIM KIMMAaTOM. Moatomy
Aaxe Npu HaNM4YUKU apxUTEeKTYPHLIX PELLEHUI, CHMXa-
IOLLUMX PUCK MHUNLTPAUMU U TArW, ANS BXOAHBIX FPyNn
XenatenbHO NpeaycMaTtpuBaTh OTAENbHbLIE CUCTEMbI
MEX@HN4YECKON BEHTUNALMK C BO3MOXHOCTBIO NOAAEP-
XaHWA M30bITOYHOrO NaBNEeHUS NPU BO3HUKHOBEHUM
Takon HeobxoaUMOCTH (CUCTEMBI BEHTUNAUMK C nepe-
MEHHbBIM PACXOA0M BO3AyXxa C BO3MOXHOCTbIO NPEeBbI-
WEHNS NpUTOKA HaA BbITAXKOM A0 100 %).



Bo nsbexaHvwe BepTUKaNbHOrO ABWXEHWUSA BO3-
nyxa B 3gaHnn ABepy NECTHUYHBIX NPONETOB AOMXHbI
6biTh FrepMETUYHBIMK, XENaTeNbHO NpeaycMaTpusaTh
pasgensiowpne Tambypbl. 3TK TpeboBaHusa 0COBEHHO
BaXHbl ANS NOXaPHbLIX NECTHUL, NPOXOAAWUX Ha-
CKBO3b Yepes BCIO BbICOTY 3[aHus.

MNMocnepnHee n camoe BaxHoOE — 310 HEOBX0AUMOCTb
npeawasneHus TpeboBaHuii K CTPOUTENAM NO repmMe-
TUYHOCTIM OrpaxAatoLimx KOHCTPYKLUMIA BCEro 3gaHus.
Onsa koHTpona kavectBa paboT xenatensHo npepy-
cMaTpuBaTbh NpouUeaypbl NPOBEPKN TEPMETUHHOCTH
OTAENbHbLIX NOMELLEHUIA.

dononHutenbHble Mepbl
no CHWXeHuio acpdekTa Tarn

3oHupoBaHue

Mpwn paspaboTke NNaHMPOBOYHBIX PELLEHWIA CTOUT
NOMHUTbL O TOM, 4TO 3pPEKT TArn BO3HMKAET MeEXAY
30HaMW C pasHon Temneparypon soaayxa. Noatomy
pacnonoxeHve nUMTOBLIX WaxT B rnybuHe 3paHusa
M3HA4YanbHO CHMXAaeT BO3MOXHbLIE PUCKW, CBA3AHHbIE
C BO3HWKHOBEHWEM addekTa Tarn.

Mpwn NpoekTMPOBaHWKN NOA3EMHbIX NAPKOBOK HY>XHO
yaenate ocoboe BHUMaHWe KayecTBEeHHOW repmeTu-
3auuun Bcex OTBEPCTUA B NepekpbiTUM 1 obycTpansaTb
HaaexHbie Tambypbl nepen AMdTamm 1 Ha NECTHUYHBIX
KneTkax, Beyuimx B 3aqaHue.

PasmelieHne npnemMHbIX yCTPOWCTB HapyX-
HOro BO3ayxa v yCTPOACTB ANns Bbibpoca BO3-
AyXa BbITSXHbIX CUCTEM

MpW NPOEKTMPOBAHMN CUCTEM BEHTUNALMW Xe-
naTenbHO pacnonaratb NPUemMHble U BbIBPOCHLIE
YCTPOWMCTBA HA TOM Xe 3TaxXe, rae HaxoOAaTCA BEeHT-
Kamepbl, 4To6bl n3bexaTtb BNMAHWA addekTa Tarm Ha
aspoanHamuky cuctem. OgHako npu nogbope obo-
pyAoBaHusa HeOBXOANMO YyYUTLIBATL BIMAHWE BETPO-
BOro AasneHus Ha paboTy NpUEeMHbIX 1 BbIBPOCHbIX
YCTPOWCTB.

Cuctembl nognopa so3gyxa

MNoppepxaHve noonopa BO3Ayxa B 30HAaX Ha-
PYXHbIX BXOOOB MNO3BONAET CHU3UTL apdekT Taru.
B Mockse, Hanpumep, B 30Hax secTubionei Ha Bxoae
B BbICOTHbIE 3[1aHMA KPATHOCTb NPUTOKA OOMXKHA npe-
BbILLATHL KPATHOCTb BbITAXKA MUHUMYM Ha e0UHULLY.

Mpwu npoekTMpoBaHUKU CUCTEM NOANOpa BO3ayxa
(ANa NUGTOBLIX WAXT U NECTHUYHLIX KNETOK B BEpX-
HEeil 4acTu 3[aHWA) XenaTtenbHo NpeaycMaTpuBaTh

® One World Trade Center, 541 m, Helo-Mopk, CLUA, 2013 r.

BO3MOXHOCTb ynpaB/ieHUa CKOPOCThIO BpalleHus
BEHTUNATOPA MO CUrHany oT AAaTYUKOB AasneHuns B 06-
CNy>XnBaembix NOMELLLEHVAX 019 NoAAepPXaHWa 3a0aH-
HOro noanopa npu konebaHusax apdekTa Tarum.
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MpoekTuposwmk cuctem OBK ponxkeH 3anoxutb
ANS CACTEMbI BEHTUNALMA U KOHOWUWOHWPOBAHWA
Bo3ayxa Gonbliee KONUMYECTBO NPUTOYHOIO BO3ayXa,
Yyem ynanaemoro. 1o OTHOCUTCH KO BCeM CUCTeMam,
KOTOpbIE A5 CO3AaHUs NOBLILLEHHOrO AasneHus obe-
CNeYyunBaloT NONHbLIA BO3AYLWHLIA HanaHc Ana BCcero
34aHuA, NPY KOTOPOM Npu Nobbix pabo4nx ycnoBusax
NPUTOK AOKEH NPEBLILLATEL BbITSXKY U YTEYKU Yepes
orpaxagainoume KoHcTpykuun Ha 5-10%. Kpome Toro,
CYUTAETCA XOPOLUMM NPOEKT, rae Ans sectnbiona npu-
MEHAETCH OTAEeNbHas cucTemMa BEHTUNAUWMKA U KOH-
AUUNMOHMPOBaHWA BO3Ayxa. YCTPOWCTBO OTAENLHOW
CUCTEMbI BEHTUNALMK BECTUBIONA YAaCcTO pernaMmeHTu-
PYETCH HOPMATUBHLIMW AOKYMEHTaMKU AN8 ObiMOyaa-
nexuvs. Takaa cuctema MoxeT BbiTb CrpoeKTupoBaHa
nnsa paboThl B YCNOBUAX 3KCTPEMANBHO HU3KMUX 3UMHWX
Temnepatyp npn 100% wcnonb3oBaHUM HAPYXHOTO
Bo3ayxa. B aTom cny4ae 3T0T BO34YX MCNONL3YeTCA
AN CO30aHns NOBLILLEHHOro AaBNeHnsa B O4HOW U3 ca-
MbIX YA3BUMbIX TOYEK — B BECTUBIONE 3aHus1, B pamKax
0BLWmx ycunuii Nno MUHUMM3aunn BPeAHOro BAUSHNA
adpdekTa Taru.

LWaxTel nudpToB

NugToBble WwaxTel —aTo camoe npobnemHoe MecTo
C TOYkM 3peHus apdekTa Tarn, NOCKONLKY OHW npea-
CTaBNAT cOB0N OrpOMHBIA BEPTUKANbHLIA KaHan ot

=7 / OXN@¥AaThb C NOMOLbLIO PELMPKYALMK
I:' BO3/lyXa Yepe3 NoKa/bHble JOBOAYUKM.
-

MawwuHHbIe 0TAENEeHUA MMGTOR CheayeT

MpumMeHeHne BEHTUAALUK ANA OXNAWKAEHUA
MaLUWHHBIX OTANEHUA MMDTOB KpaiHe
HewenaTenbHo!

BbibupaiiTe MoAeM NMMGTOB C Manon
NAOLWAALI HENNOTHOCTEH NPY 3aKPbIThIX
ABEPAX.

Mo BO3MOMHOCTH OTCEKanTe WaxTbl NMPTOB
OT NOMELLeHUI C NOMOLLbI0 TaMBypoB Ha
BCeX 3TaMax.

Mo BO3IMOXKHOCTYM OTCEKaNTe WaxTsl MMPTOB
OT 30HbI BXO/A B 3AaHWe C NOMOLLbIO
Tambypos.

" Puc. 3. NMpoune mepbl No MMHUMU3auum addexkra
TAMM

dyHAaMeHTa 00 Kpbilwy 3aadus. [JBuxeHue Bo3ayxa
yepes waxTtel NMPTOB cneayet MUHUMW3UPOBATb,
B TOM YUCNE OTAENSAA UX OT OCTaNbHbIX MOMELLEHWIA
30aHKUA C NOMOLLbIO TamMBypoB N0 BO3MOXHOCTWU Ha
Bcex ataxax. B BbICOTHbIX 3aaHuax B MockBe BbIX0[,
13 MMGTOB NPOEKTUPYIOT Yepes ABOWHOW Tambyp.
MawwuHHble oTaeneHus nudToB cneayert oxnaxaartb
C NMOMOLLLIO PEUMPKYNALIMM BO3AYyXa Yepes NoKallbHble
[0BOAYMKN. NPpUMEHEHWE BEHTUNALMWA N8 Oxnaxne-
HUS MaLWHHBLIX OTAENEeHWA NMPTOB KpanHe Hexena-
TenbHo!

Mpw BoiGope NUPTOB ANSA BLICOTHLIX 3aaHnii Bpu-
TAHCKWW CTaHAApT N0 NPOEKTUPOBAHWNIO NNECTHUYHbIX
NPoneToB U MMGTOBLIX WAaXT NpeanucoiBaeT Boibu-
paTb MOAENW C NNOWaabid HEeNNOTHOCTU 3aKpPbIThiX
neepeit meree 0,06 M2,

Nutepartypa

1. Simmonds P. Ashrae Design Guide for Tall, Supertall,
and Megatall Building Systems. 2015.

2. Pocc M. NpoektuposaHue cuctem OBK BbICOTHbIX
06LWEeCTBEHHbLIX MHOTO(YHKUMOHANBHBIX 30aHWA. —
M.: ABOK-NPECC, 2004. =

Marepwuan nogrotosun M. H. E¢ppemos,
uHxeHep HIM «ABOK:»
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BVRF-KS7 SiberCool

Beicoyalwuin  ypoBeHb 3HEeprospeekTMBHOCTU —
UmeHHO 310 BoiaenaeT VRF Ha doHe knumaTuyeckmnx

CUCTEM APYTMX TUNOB.

Komnnekc MHHOBaUMOHHbLIX pelweHunin SiberCool -
MakCuManbHaa afanTauma CUCTeMbl K YCIIOBUAM
XONOAHOTO KMara.

[lerkocTb NPOEKTUPOBAHWA U MHCTAaNNALMK AenaeT
VRF-cuctembl Ballu Machine gocrynHsiMu ons Bcex.
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Kniouesble cnosa: NnpoTMBONOXapHasa 3aluuTa, aBTOMaTM4eCKUe YCTAHOBKIM NOXaPOTYLLEHWS,
OrHeTyLlalllee BELLeCTBO, MPOEKTHLIN NoXap, NOXapoTyLeHNe Nno NOBEPXHOCTH,

noxapoTyLeHue no obbemy

AsTomaTnueckue yctaHosku (cuctemsl) noxapotywenus (ACMT, AYT) sensotcs Haubonee
addexTusHbIM cpeacTBom Bopbbbl ¢ noxapamu. Oru obecnednsaioT onepaTUeHoe 1 pe-
3yNbTATUBHOE TyLeHWe (MK NoKanM3auuio) noxapa 6e3 yHacT1s 4enoBeka C MUHUMAbHbIM

PHUCKOM ONs XU3HK U 300POBBA nooen.

OcHOBHBIMM HOPMATUBHBIMKM AOKyMeHTamu npu paspabotke ACTT, ux npoekTposaHmy,
MOHTaXe, Hanaake, cepBucHom obcnyxusanuu sensiotcs: Tpeboeanns PepepanbHoro sakoHa
ot 22.07.2008 N2 123-®3 (pen. ot 13.07.2015) «TexHuueckuit pernameHT o TpebosaHusx
noxapHoi 6ezonacHocTu», Mpukaaz MHC Poccun ot 25 mapra 2009 r. N2 175, yteepaveLumii
csop npasun CIM 5.13130.2009 uam. N2 1 «Cuctema npoTMBONOXAPHOM 3aLLMTEI. YCTAHOBKM
NOXQPHOM CUMrHANWU3ALMK U NOXAPOTYLWEHWs aBToMaTU4eckue. Hopmel M npasuna npoekTupo-
sanus», MNocranoenenue MNpasutensctea PP ot 25.04.2012 N2 390 «O npotreonoxapHom
pexume», HaumoHanbHsle ctaraaptsl (TOCTel). Hecmotps Ha ToT dakT, 4o HopmaTueHas 6asa
perynsipHO aKTyanu3upyeTcs, Y CNeLuanicToB No-npexHemy BO3HMKAET MHOTO BONPOCOB.

B naHHOM maTepuane npuMBeaeHsl OTBETLI HO BOMPOCH MPOEKTUPOBLUMKOB, CBA3CHHbIE

C NPOEKTUPOBAHUEM ABTOMATMYECKUX YCTAHOBOK MOXAPOTYLIEHUS.

Mo-npexHemMy Bbi3blBaeT MHOro Bornpocoe CIl
5.13130.2009. Hanpumep, TONLKO B ra3oBoM pasgene
LWEeCTb ONeYartokK, a 0fAHa U3 HUX—3aTo ownbka B dop-
myne pacuyeta maccel CO,. Cnacaert TONLKO TO, 4TO
B pea3ynbTaTe pacyerta noay4yaeTcs oTpuuatenbHoe
3HavyeHue. MNoaToMy Ha BONPOCHI, CBA3@HHbLIE C 3TUM
pacyeTom, cpasy oTeevalo: aa, ato-owwnbka. Npaswnb-
Han ¢opmyna npusenexa B HMB 88-2001* «YcTaHoBKM
NoOXapoTyLeHns 1 curHanusaunn. Hopmel 1 npasuna
NPOeKTUPOBAHUA»,

Y10 sBnsiercs 0CHOBOM noxapHow 6esonacHocTy
nioboro obbekra?

OcHoea noxapHow 6esonacHocTn o6bekTa 3aknio-
YyeHa B TPEX COCTaBNALLNX.

B nepsyio o4vepenb—aT0 KOHCTPYKTUBHBLIE WU Nna-
HUPOBOYHbIE pelleHus obbekTa. K HAM MOXHO OT-
HECTU OFHECTOMKOCTb CTPOUTENbHBIX KOHCTPYKLUA,
nyTW aBakyauuu, npaBunsHO noaobpaHHble Matepu-
anbl KOHCTPYKLUWIA U OTASNKW.

Bropas BaxHas cocTaBasolas—aTto noxapo-
TyweHue. 3aecb OCHOBOW Npexae BCero ocralTcs
mMoBunbHbIE NOAPA3[ENeHNa NOXaAPHOW oxpaHbl. Ho
aBTOMaTUYECKNE YCTAHOBKMW NMOXAPOTYLLUEHWA U CUrHa-
nU3aumm, a TakxXe NepBuYHble CPeacTBa (BHYTPEHHWIA
NPOTUBONOXapHLIA BOAOMNPOBOA, NEPEHOCHbLIE W/Unn
nepeaBuXHbIE OrHETYLUMTENW) TaKXe UrpatoT Hemano-
BaXHYIO PONb.

TpeTbs cocTaBasouas —aTo Noan, afekBaTHo pea-
rMpyoLWInNe Ha BHELWTATHYID, Ype3Bbl4alHylo cuTya-
umnio «noxap». OCHOBHbIE CBEAEHWMA O TOM, KakK noau



NpasuNbHO OO0MXHLI pearnpoBaTth Ha CUTYAUMIO «NO-
Xap», paHee copgepxanuce B npasunax MNM6-01, koto-
pble cerogHa 3ameHeHbl Ha apyron pokymeHTt (MMNP-
2012).

HeobxonumocTs ocHaleHns o6bekTa AYI onpene-
nsiot MNpunoxexne A CMN 5.13130, BeOMCTBEHHbBIE HOP-
MaTUBHbIE JOKYMEHTbI UK peleHune 3akas4uka. Mpu
Bbibope AYI nepen NPOEKTUPOBLUMKOM BCTAIOT TPW
3apaun: obecne4nts apdekTUBHOR TylLeHWs noxapa
1 obecneunTts BesonacHoCTs Noaein. TpeTbs 3aaava
3ak/ioyaeTcs B ToM, YToOkI B CnyYae NoXHoro cpabarbi-
BaHwa AYT ¢ nogayen orHeTywauwero sewlecrtsa (OTB)
He BbIBECTU U3 CTPOSi 0OLEKT U HE HAHECTU emy 3Ha-
4nTeNbHbLIA yuiep6. Hanpumep, cknap, nyLHWHb! Gyaet
yHu4aTOXEH Nobbim OTB, KpoMe rasoBoro.

Xotenock Gbl OTMETUTB, 4TO OTKIIOYEHUE AYT npu
akcnayaraumm obbekTa CHUXaeT ero noxapHyw Ges-
onacHocTb. MNoatoMy nioboe oTkno4eHne AYI obssa-
TeNbHO J0/IKHO CONPOBOX/AATECH KOMNEHCUPYIOLWMMA
MeponpusaTusaMn, obecneynBawmMMn coxpaHeHme
YPOBHS NoxapHoi 6830NacHOCT, NPUHATOM B NPOEKTE
Ha 0OBLEKT B LENOM.,

Kak BbiGpaTh «3h ek TUBHYIO yCTaHOBKY OXapo-
TYLeHUs»?

CornacHo n. 4.3 CIN 5.13130 tun ycTaHOBKK noxa-
poTyweHnsi, cnoco® TYLEeHWs, BUA OrHEeTyLalero
BELlecTBa ONPenensaioTCs OpraHuM3aunen-npoexkTn-
POBLUMKOM C YHETOM NOXapPHOW ONacHOCTU U PU3KMKO-
XMMWUYECKWX CBOMCTB rOPIOYMX BELLECTB U MaTepManos,
a Takxe ¢ yyetom ocobeHHoCTel 3awmiiaemoro o6o-
pyaoBaHua.

BbiBoOp yCTaHOBKM NOXaAPOTYLUEHWUS, KOTOPas CMO-
XeT apdeKTUBHO TYLINTL NOXap, OCHOBaH Ha Tpex
cocTasnaowmx. NMPoeKTUPOBLLWK AONXEH NPaBUNbHO
BbiOpaTh: a) orHeTywauiee sewectso (OTB); 6) cnocob
NoXapoTyLIEeHWUs; B) NPOEKTHbIA noxap.

Buibop orHertywatuero Bewjectsa

YuusepcansHbeix OTB HeT. Kaxpnoe OTB umeer 0b6-
nacTb NpUMeHeHus, rae oHo apdeKTUBHO NpU Tywe-
HUW NoXapa, a Takxke 06nacTs, rae 0HO HeapHEKTUBHO.
B AYM, cornacHo CIM 5.13130, npumeHsioTcs cnenyio-
wwe OTB: Boaa, neHa, ras, Nnopowok 1 aspo3ons. B CI
5.13130 ykasaubl TONbKO Knaccel noxapa no FOCT
27331, ons KOTOPbLIX BO3MOXHO NPUMEHEHUE TOro Unm
vHoro OTB. OTcioaa BbITEKAET, YTO YCTAHOBKW a3apo-
30/1bHOr0 NOXaPOTYLLEHWs HE CNeayeT NPUMEeHNAThL 4519
TYLWEHNs TRelwWwmnx Matepruanos (Nnoaknacc noxapa
Al). Bonee noppobHele cBepeHusa ans seibopa OTB
cogepxarcs B pekomeHgaumax BHUWMNO «Cpeactea

noxapHoi asTomaTtukn. Obnacts npumeHeHus. Boibop
TUNar, KOTOPbLIE MOXHO HainTK Ha aucke HCWUC MNB, no-
cnegHWiA copepxut Basy AaHHbIX NO noxapHow 6es-
onacHocTu u Beinyckaet BHUWMO. B pekomeHpauusax
npueeneHa noapobHas Tabnuua, kakme OTB ana kakux
BapWaHTOB NOXaPHOW Harpy3ku NyyLUe MCnoNbL30BaTh.

Beibop criocoba noxapoTyLueHus

CornacHo CI 5.13130 npumensioTes asa cnocoba
NoXapoTyLIEeHUsA — N0 NOBEPXHOCTU K No obbemy (no-
KanbHble cnocobbl ABNSIOTCA PA3HOBMAHOCTAMU yKa-
3aHHbIX cnocob6oB).

Cnocob noxapoTyLueHus no noBepxHoOCTH NPe-
ycMmarpueaeTr HenocpeacTBeHHOe B3auMogencTeue
OrHeTylauero BeLWecTBa C ropaLein NoBepxXHOCTLIO
1 ¢ nnameHem. OCHOBHOM Npobnemoii npu peannaatmm
cnocoba NoxapoTyLUEHWUs MO NOBEPXHOCTH ABNSIOTCH
3KpaHbl, Nperpaasbl, 3aTeHeHUs (ECTb MHOIO Ha3BaHWA
aTUX NpenaTcTBui). Ecnn npoekTupoBwmnk Buibpan
cnocob NOXapoTYLEHWSA NO NOBEPXHOCTU —3HAYUT, OH
LONXEH yaenuTb CyLLeCTBEeHHOE BHMMaHWe Nperpaaam
(skpaHam).

[pwn aTom BO3HKMKAET BONPOC: Kakue nperpaabl crno-
COBHbI CYLECTBEHHO YMEHbLWINTL 3hdeKkTUBHOCTL No-
xapotyweHnua? B CM 5. 13130 (n. 5.2.15) ansa cnpuHknep-
HbIX U ApeHYepHbIX BOAONEHHbIX AYT nmeeTtca BaxHasda
VH(hOpMauua o nperpaaax WUpUHON UNM AuameTpom
cebiwe 0,75 M, pacnonoXeHHbIX Ha BLICOTE HE MeHee
0,7 m ot nnockocT nona. ECnv oHW NPenaTcTBYIOT Opo-
LIEHWMIO, TO NOL, HUX CNeayeT yCTaHOBUTL CNPUHKNEPHbIE
opocuTenn uiu pacneinutenn. Npu MeHbLIeM aKpaHu-
pOBaHWMK OONONHUTENbLHLIE OpoCUTENn He TpebyloTcs.
YkazaHHbIe 3Ha4YeHusi MOXHO paccMaTpvBaTh Kak npe-
AenbHbIA 3kpaH. Ecnm akpaHbl MeHbLUe NpeaensHoro,
TO 3PEKTUBHOCTb YCTAHOBKM CYLLECTBEHHO HE U3Me-
HUTCA. 3TO NONOXEHWE CNEAYET Y4UTLIBATL U 3KCNya-
TUPYIOLLEn (CepBIUCHOIN) OpraHn3aumnu, KoTopas aonxHa
cneauTh, 4To6bl B peaynstaTte nepennaHupoBok He Npo-
M30LWN0 yMeHblLeHne addekTneHocTr AYT.

YkazaHHOe npepfensHoe akpaHWpoBaHWe npume-
HUMO TONBLKO ANA CNAWMHKNEPHbIX U ApeHYepHbix AYT.
Ona AYT TOHKOPaCcNbINEHHOW BOAbI M OrHeTYLWAaLero
nopoLLlKa 3T CBeaeHua He npumeHsalTca. Ana asyx
nocneaxux AYMN npegensHoe aKpaHMpOBaHWE A0MKHO
6bITh yKa3aHo B CTaHAapTe OpraHnu3aumi Ha NPoeKkTu-
poBaHue; nocneaHnii gonxeH BbiTb COCTABNEH NO pe-
3ynkTaTamM OrHeBbIX UCMIbITAHWIA C YHETOM TEXHUYECKUX
xapaktepuctuk o6opyaoBaHus, NPUMEHEHHOrO AaH-
HOI OpraHuaauue.

Cnocob noxaporyweHns no o6semy. ITOT cno-
cob npeaycmaTtpueaeT co3gaHue cpeasl, He nogaep-
XWBaloLLe ropeHue, Bo BceMm obbeme 3aluaemoro
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nomelleHus. Kakue OTB cnocobHbl o6ecneynTs HacTo-
Aulee obbemMHoe TylweHue? Mpexae BCero, KOHeYHo,
ras, aaTem OrHeTylalmniA aspo30nb, a Takxe neHa
CpeaHet 1 BbICOKOW KpaTHOCTH .

O6beMHOe NnoxapoTylueHve AomkHO obecneyun-
BaTb IMKBUAALMIO NOXAPa NpakTU4eckn nog nobbiMm
akpaHamun. OCHOBHOE BHUMAaHWE 34eChb NPOEKTUPOB-
WKWK OOMKEeH yAenuTb repMeTUYHOCTU NOMELLEHWS,
T.€. MOCTOAHHO OTKPbITLIM MPOEMaM B OrpaxaaoLmx
KOHCTPYKUMSX nomeuwenus. MNpenenbHan Herepme-
TUYHOCTb NOMELLEeHWUA NS ra30BOro U aapo30/bHOro
noxapoTylweHnsa ykaszada B CM 5.13130 (tabn. 4.12).
Ona o6beMHOro NOXapoTyLWEeHWA MNeHon npeanara-
€TCHA NpoeMbl 3aKpbiBaTe CETKOW. YTeuka neHol yepesa
CETKY CYLECTBEHHO 3aBUCUT OT BbICOTLI CTONGA NeHsbI.
fAyeiika ceTkn CerofHa onpeaeneHa kak 5 Mm, Ho B HO-
Boi pepgakumm CI 5.13130 oHa Byaet ymeHbLueHa npu-
6NM3UTENBHO 10 2 MM.

O6bemMHOE TylleHWe OrHeTyLwalmmMm NopoLLIKOM
B HOBOW pejakuumn COXpaHaeTcs, Of4Hako npeaensHoe
3KPAHUPOBAHMWE OYAroB NoXapa A0SKHO BTk onpeae-
NEHO TONBKO CTAHAAPTOM OpraHn3auumn Ha NPoeKTUpPo-
BaHwe.

MpoekTHbii noxap — 310 Hanbonee CNOXHbIA No-
Xap B 3alilMuiaeMOM MNOMELLEHWWN, KOTOPbIA OONXEeH
6biTe NOTYLIEH AYT. B 3@aBMCMMOCTM OT BbiBpaHHOro
NPOEKTHOro Noxapa MoryT noTpeboBaTbCA pasnuyHble
BapuaHTbl AYTT.

Kak o6ecneuynts 6e3onacHoCTb npu o6LeMHOM
noxaporyLweHmnn?

Mpu o6beMHOM NOXapoTylWweHun (a Npu NopoLu-
KOBOM —HE3aBMCUMO OT TOro, 06beMHOe Unu NoBepx-
HOCTHOE NoXapoTylweHune) GesonacHocTe obecne4vnsa-
eTcA 3Bakyaumein 40 Nogayu OrHeTyLwawero BeLecTsa.
OpgHako npu aTomM He0BX0AMMO MOMHUTL, 4TO NI0AK
B NMOMELLEHMAX A0MXHbI BblITb COOTBETCTBYIOWMM 00-
pPa3omM NPOMHCTPYKTMPOBaHHI (C 3anvcChi0 B XypHane)
W FOTOBbI K 3BaKyauuun. Hanpumep, NpoekTUPOBLLNKA
3awmuanT ob6bemHbiM cnocobom marasvH: nokyna-
Tenb BOLUEN, pasnaeTcs 3BYK CUpeHsbl, u 4To? Kak He-
NPOVHCTPYKTUPOBAHHbLIA YeNnoBeK NOWMET, 4TO eMy
HeobxoAnMMO 9BaKyMpoBaTbCA? 3Ha4YUT, NpUMeHeHne
B MarasuHax AaHHbIX YCTaHOBOK He MoxeT obecnevnTb
6esonacHocTk. Bonee Toro, B CM 5.13130.2009 ao cux
nop NencTBYeT NYHKT 9.1.7: «/lns 3awmtel noMeLeHni

o6bemom He Gonee 100 M° ¢ oXapHoW Harpy3Kkoi He
6onee 1000 M,H)K/Mz, B KOTOPbLIX CKOPOCTH BO3AYLLHbBIX
rOTOKOB B 30HE TyLLUEeHUs He npessbilwaroT 1,56 m/c, noce-
LLEHMNE KOTOPbIX OBCAYXNBAIOLMM NEPCOHATIOM [TPON3-
BOAMTCS nNepuoaunyecku (no mepe npomn3soacTBeHHON
HeobxoanMOoCTH), a Takxe 4715 3aluTbl 3NeKTPOoLLKa-
¢os u ap., anonyckaeTcs npuMeHeHne ycTaHoBOK, OCy-
LECTBASIOWMNX TOMLKO (PYHKUMM OBHapyXeHus n Ty-
LUIEHMS noxapa, a Takxe nepeaadu curHana o noxape».
KaxeTcs, 4To ewe Hano? A TpebyeTcs eule curHanu-
3auus 06 asakyauun! B Hoeoit Bepcumn CI ypanock
HAKOHELL-TO ATOT NYHKT yBpaTb NonHOCTLI0. He cneayet
3KOHOMUTB Ha Be3onacHOCTH, HeoBXoAUMO NPUMEHATL
CUrHaNM3aumio —3To AacT N0AAM BPEMS HA 3BaKyaLMIO.

Boo6ue sonpoc 6eaonacHocTu Heobxoaumo o6-
CyX[aTb AONONHUTENbLHO. JBakyauns A0 NoAayvun
OTB-aTo nepeas cTyneHb HesonacHocTn. Ho 3a rpa-
HULIEW NONBMNACH ELle 0aHa CTyneHb 6e3onacHoCTH
A9 ra30BOr0 NOXapoTyLeHWs: YemM A0NbLUIE NI0AW Ha-
XOOATCA B 3alUMLLLAEeMOM nomMeLeHun, tem Bonee 6es-
onacHbIv ras cnegyet npegycMmaTpusarh.

Mpwn 3TOM HAA0 NOMHUTL, 4TO UMEIOTCA ABa CMep-
TenkHO onacHeix raza-ato CO, n xnagoH 114B2. MMo-
CneHuii NoYTU NepecTan NPUMEHSITL U3-3a 9KONOMu-
yeckux TpeboBaHuii K 3aLUmUTe 030HOBOTO CNOA 3emMnu.

CerogHs camblii onacHblii raz—ato CO,, koTo-
pbiii NnpumeHseTca Becbma wupoko. CornacHo ISO
6183:2009 «O6opynoBaHve ans 3awuTel OT noxapa.
CucTemsl NOXapoTYLEHWA C NPUMEHEHWEM AUOKCUAa
yrnepoga, ucnosnb3yembie B 3gaHuax. lNpoektuposa-
HWE W YCTaHOBKa» «HE pexoMeHayeTcs npumeHsTs CO,
B MOMELLEeHNSIX Kak C MOCTOSHHbLIM, Tak v ¢ nepuoanye-
ckum npebbiBaHnem nepcoHana, ecam 6e3onacHocTh
moxert GbiTe 0BecrnevyeHa ApyrumMmn orHeTyLaLtmmMm se-
wecresamMm»,

Ckonbko BpemeHun Tpebyercs Ans yaaneHms ra-
3oBoro OTB v kakumun cpeacTBamMm rosib30BaTbCs
Aans aroro?

OpUeHTUPOBOYHLIE CBEAEHWUS NO 3TOMY BONPOCY
MOXHO HauTu B BHIM 001-01 «BepomMcTBEHHbLIE HOPMBbI
NPOEKTUPOBaHWA. 30aHUA TEPPUTOPUANBHbBIX MMaBHbIX
ynpaBneHui, HaunoHanbHblx 6aHKOB M pacyeTHO-Kac-
COBbIX LLeHTPOoB LieHTpansHoro 6aHka Poccwuiickoin de-
aepauun». Hanpumep, Npy Kakowu KpaTHOCTU BEHTUA-
LM MOXHO NPOBETPUTL MOMELLEHNE B TEHEHWE 2 HacoB

*KpaTHOCTL NeHbl—BENWYMHA, PABHAR OTHOLWEHWIO 0GLEMOB NEeHbI M PACcTBOPA, NoWeAwero Ha 06pa3oBaHue neHsl. B 3aBUCMMOCTH OT BENUYMHBI
3HaYEHWUA KPATHOCTU NEHbI, NONY4aeMoi M3 neHooGpasosaTtens, NOAPA3AENAIOT HA NEHY HU3KOI kpaTHOCTH (He Gonee 20), neHy cpeaHen kpar-

HocTy (0T 21 ao 200) n nexy BeIcOKoR kpaTHooTH (Gonee 200). —Mpum. pea.



nocne noga4u CO,? O6bIMHO 3TO KPATHOCTL Aga. [na
XNafoHOB NoAaHHbLI 06LEM raza MeHblUe, N03TOMY 3a
yKasaHHOe Bpems Nx TOXe yAacTCs yoanuTb.

Mpu aToM cneayeT yTO4HWUTL, KyAa NOAAeTCs BeH-
TUAMPYEMBbI rad. 3apada 3aknio4yaeTcs B TOM, 4ToObI
OrHeTywallnii ras paccesatb 6e3onacHeiM cnocobom,
a He NepeMecTUTb ero B NOMELLLeHWe C NI0AbMMU.

Jly4we none3oBaTbCs MPUTOYHO-BLITAXKHOW BEHTKN-
naumei. [lonyckaeTca NPUMEHATbL NepeaBuXHYI0 BEH-
TUNALUWOHHYIO YCTaHOBKY —3T0 00bIMHO AbiMOcoc. [bl-
MOCOC He0BX0AUMO NPeayCMOTPETL B NPOEKTEe —0auH
Ha BeCb OOLEKT.

Kakue HoBble pelueHns nosBUANCE B aBTOMAaru-
YECKOM MoXapoTyLeHnn?

ABTOMaTM4YECKOE NOXapOoTylleHne AWMHAMWYHO
paseuBaeTcs. OQHO U3 HOBLIX PELLUEHUIA—YCTaHOBKN
aKTWMBHOrO NPenoTBpaLLeHusl NnoXxapa 3a CHeT CHUXe-
HWA KOHUEHTpauuu KUCnopona B NoMeLweHun Huxe
npenensHoro ypoeHa (npumexsetcs smecto AYITI).
JocTturaerca 310 pasgeneHvem atMochepHoro Bos-
Ayxa BHE NoMeLeHna C NOMOLLBID MeMBpaHHbIX unn
ancopObuUMOHHBLIX TEXHONOMWIA.

Hoeasa yctaHoBKa, O KOTOPOW A rOBOPIO, HE paer
BO3MOXHOCTW 3aropeTbCA U MNOTOMY HE NMPUYUHAET
yuwepb obbekTy. A30BOE NOXapOTYLIEHWE Ha4YHEeTCA
nocne Toro, Kak Npou3oLno 3aropaHue ¢ TeM Win
MHbIM ylIepbom 1 3To 3aropaxue (noxap) o6Hapyxuna
cucTtema curHanusaunn. B npeanoxeHHoMm BapuaHTe
3aropaHue HeBO3MOXHO, NoaToMy yulepba HerT.

3[eCh TEXHUHECKOE pPeLleHre 3ak4aeTcs B cne-
Aywouem: cHavana obecne4yvMBaeTcs BhICOKAs repme-
TUHHOCTb NOMELLEHWA, 3aTeM B HEro Ha4yMHalT noga-
BaTb a30T U3 CNeunansHOro reHepaTopa pasgeneHus
Bo3ayxa. Nogava gnutcs gonro, npv 6onblimnx 06b-
emax (okono 100000 M3) MOXET AnuTbca Hepeno. MNpu
3TOM CHMXAETCH KOHUEHTpauus Kucnopona oo ypoBHs
15-13% (KOHUEHTpauWsa 3aBUCUT OT MNOXaAPHOW Ha-
rpy3ku). MNpu ykazaHHOA KOHUEHTPaLWUKM HUHEro Henb3as
3axeyb Oaxe atuueneHosBon ropenkon. lNpu yreyke
azoTa no curHany rasoaHanu3aropa aBToMaTUHecKK
BKJIIOYAETCH reHepaTop v NoaxKa4yMeaeT a3oT Ao Heobxo-
AUMOro ypoBHS. TakMmuy yCTaHOBKaMK yXe 3aliuLLEHbl
pecatkn o6bvekToB B Poccun 1 CoTHW-3a pyGexom.
OTO-BbLICOTHbLIE CKNaAbl NErkOBOCNIaMEHSIOLMXCS
xunakocten (JIBX), 3anacHUKM KyNbTYPHBIX LLEHHOCTEN,
XONOAMNBHWKK, 3aNbl C 3NeKTPOHHBIM 060pya0BaHUEM
N 06bEKTOB PasNMYHOro Ha3HaYeHNsA 1 T. 1.

BaxHO OTMETUTBL, YTO B 3TOW aTtMocdepe nerko
ObILLUTCH U MOXHO HaxoauTbes Npu 15% nonHelii pa-
B6ounii nexb, npy 13% -na0 6 Yacos NEpUOaNHECKOro
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npebbiBaHns. OPUEHTUPOBOYHLI PACHET NOKa3biBaeT,
YTO Takoe peleHne 3KOHOMWYEeCKW BbIrOAHO Mpu-
MEHATb ANS 3alWTbl NOMELEHUA 06beMOM CBhILLE
500 m° -0 500 M® BbIrOAHEE NPOAOAKATH NPUMEHE-
Hue AYI Ha 6ase moaynei ra3aoBoro NOXapoTyLueHus
(Ha ocHoBe 6annoHoB).

B nomewieHnmn umeercs kabens-kaHasn BbiCOTOM
50 m. Tpebyercs nn OTAENBHOE MOXAaPOTYLIEHHE
AaHHbIXx kabenbHbix kaHanoB?

Ecnun xotvte nabexartb NoxXapoTyweHus, noay-
ManlTe O KOHCTPYKTUBHOW 3awuuTe. Hanpumep, nonpo-
ByiTe paamecTuTb ux B kopobax. MpuHUMN 3almThl N3-
BecTeH: 4em Bonblunii 06bem kopoba 3aHsaT KabenbHON
npoaykuuen, TeMm TpyaHee passnBaeTCsi rOpeHue.

B npyrom cnyuyae cnepnyet npumeHuts AYT. HYacTo
obcyxpatoT, cneayet nu 3awmwate AYN yskue npo-
CTpaHcTBa, Hanpumep ¢answnon BbLICOTOW MeHee
0,4 m. MebiTaloTcs AOKa3bIBaTh, YTO TAKOE NPOCTPAHCTBO
Henb3q 3awmnTTb AYT. 310 owmboyHoe MHeHue, AYT
HaaeXHo NOTYLIUT Takoe NPOCTPaHCTBO, ECNK NOAATbL
orHeTywawmin ras. KoveyHo, nogarts ra3 u3 Hacaaku Ha
BonbLloe pacCTOsHWE HE NONYYMTCSH, NO3TOMY HacaaKu
TpebyeTcst CTaBUTh YaLle, Yem 06bIHHO.

Ha o6bekTe umeercs noMeLyeHue 4ns 3alunTsl
rasoBbIM NMOXapoTylweHUueMm, npu 3ToM MMeeTcs
ganbLnon. BoaMoXHO i1 B Liexe C LeNbio 3KOHOMMUN
AeHer TylnTs NPOCTPaHCTBO ¢ansLunona nopoLu-
KOM, Npu 3TOM UCKTIOYUTL 3aBefeHne Tpybonposog-
Ho# paasunku AYITI 3a panbLunon, a rakxe BbIYecTh
06bemMbi 3a panswnonom n3 ob6bLema NoMeLeHns
npwu pac4Yere Macchl raza’?

MomeweHue nyywe sawmwate AYlN ogHoro Tyna.
Kpome Toro, ana AYITI, cornacHo n. E. 1 CMN 5.13130,
[ONyckaeTcs Bbl4MTaHne n3 obbema nomeleHus
TONLKO «CMNAOLHBIX (HENPOHWLAEMbIX) CTPOUTENbHbIX
3N1eMEHTOB (KONOHHbI, Bankn, pyHaameHTsl nog 06o-
pyooBaHue 1 T. Ai.)». D@ansLwnon K Takum CTPOUTENbHBIM
ANeMeHTam He OTHOCKTCS.

Kpome Toro, orHeTyliaumin NoOpoLWwoK HE CMOXEeT
OCYLWECTBUTL NOXapoTylieHne B dhanbinony no He-
CKONbKUM npuydnHam. Bo-nepsbix, B y3KOM NpocTpaH-
CTBE NOPOLLOK NOAAETCH TONLKO Ha O4eHb Hebonbluoe
paccTtofHue. Bo-BTopbix, danswnon obul4HO Hanon-
HeH kabenbHOW Npoaykumen, Npu aTom oaHn kabenu
IKPaHUPYIOT Apyrue. § yxe roBopus, 4To aKpaHUpo-
BaHWe cnocobHO BeCbMa CYLLECTBEHHO YMEHbWWUTh
3¢ PEeKTMBHOCTL OrHeTyLwauero nopowka. Mopowok

He 0Ka3blBAeT OXNaXal0LWLero AeNCTeua, a noaaeTcs
BCEro HecKonNLKO cekyHp,. Mocne naaeHus Ha non no-
POLLOK TYLWTb NOXapbl He MoxeT. OrHeTylawmia ras
nopaepxXvWBaeT OrHeTyLallyio KOHUEHTpaumio B 06b-
eme danblunona Heckonbko MUHYT, 4TO HEBO3MOXHO
MONY4KUTH C MOMOLLBIO NOPOLLKA.

MoaToMy npennoxeHHOe B BONPOCE peLleHue He-
yOa4Hoe, ero He cnenyeT OCYLWEeCTBNATh.

B 3aknioyeHune xody ckasarb, 4ro AYl He naroras-
NNBAIOTCH CEPUIAHO, OHW paspabaTeiBaloTcs NPOeKTr-
POBLUNKOM C YHETOM apXuTeKTYPHO-MIaHNPOBOYHbIX
PELUeHnIA 1 Apyrix 0CoBeHHOCTeN 3alynLaemMoro no-
mewjeHuns. Bonee noapo6Ho 06 aTom cka3aHo B nn. 4.1
1 4.3 CI15.13130. Takme ocobeHHOCTH 0O0beKTa HEBO3-
MOXHO yHeCTb B HOPMatuBHOM JOKYMEHTE.

HekoTopbie npoexTupoBLUMKN HE 06paLLaloT Ha 3To
BHUMAHWS, NPUAEPXNBAACHL MHEHWS, YTO €C/In MPOEKT
COOTBETCTBYET NnyHKTam TpeboBaHniA K KOHKDETHOMY
Bsuay AYT, To pabora caenaHa xopowo. 3To He Becera
Tak, 3T0ro MoXeT 6biTb HEAOCTATOYHO.

MNpexae Bcero, KOHEYHO, NPOEKT, BbIMNOIHEHHbIA He
B COOTBETCTBUM C HOpMamu, —3To npeamMeT Ans obue-
HWSI C NPOKYPOPOM. HOpMaTUBHbLIA AOKYMEHT —3TO
HKHSISL rPAHNLIA KaYeCTBa, HUXe KOTopow paborarts He
cnenyer.

Ho, kpome Toro, no6oi HOPMAaTUBHLIA AOKYMEHT
co3paercsa kak 06o0LeHne TUMMYHBIX CATYaunid, TO
€CTb HETUMUYHBLIE CUTYaLWUW Tyaa aBToOMaTMyeckn He
nonagatot. 310 06bIYHas NPakTHKa He TONMLKO A5 Ha-
LIKNX HOPMATUBHBIX AOKYMEHTOB, HO u Ans ISO un NFPA.
MH+e o4eHb noHpasmnack ¢pasa B 04HOM 13 3apybex-
Hbix ISO:; «... HACTOALMIA OKYMEHT COAEPXMUT NnLLUb 00-
LY MHGOOPMALMIO 4119 MPOEKTUPOBAHKS, M TONILKO Bbi-
COKOKBaNMPULMPOBAaHHbIE CrEeLnanncTsl, crnocobHbe
Y4EeCTb MECTHbIE YCNOBUS NPUMEHEHUS, UMEIOT Npaso
nosib30BaTbCsa 4aHHbIM AOKYMEHTOM>»,

lNoaromMy TONBLKO BbICOKAs KBanupukaLuns, KOTopon
fomxeH obnapats MM, sBnseTcs ocHOBOW ANnsA yyeta
HETUIMNYHbLIX CUTYaLMA 1 NPpKu HeoBXO[MMOCTH BbINo-
HEeHUs1 AONONHUTENbHBIX KOMNEHCUPYIOLNX MEepPOoIpH-
AT, 4ToBbl 06ecneYnTs IPEeKTMBHOE NoxXapoTyLue-
HUe ¢ nomoLbo AYTl.

JNutepatypa

1. Ceopa npasun CM 5.13130.2009 «Cuctemsl NpoTUBO-
noXapHoW 3awWnTbl. YCTAHOBKW NOXapHON CUrHann-
3auUmMK U NOXapoTylWeHus agTomaTnyeckue. Hopmel
W Npasmna npoeKTUPoBaHns»

2. HMNB 88-2001" «YcTaHOBKK NOXaPOTYLIEHWA U CUr-
Hanusauun. HopmMel 1 NpaBuna NPOEKTUPOBAHWUSA», B
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TENIONOTEPbL HU3KO3ArNyOneHHbIX
NOABAIOB Yepe3 OrpaxaatoLme
KOHCTPYKLMM NO FPYHTY

A.C. UsaHoBs, nixexep

E.l. MansBuHa, KaHp,. TexH. Hayk, npodeccop, HaumonanbHbel nccneposaTtensckuin MOCKOBCKUA MHXEHEPHO-

CcTpouTEenbHbIN yHUBepcuTeT, otvet@abok.ru

KnioyeBble cnoga: TeNI0N0TEPU NOABANOB, HECTALMOHAPHOE TEMNEPATYPHOE NONE OrpaxAarLLmX
KOHCTPYKLWIA 3aaHns, KoahdULMEHT Tennonepeaayn orpaxaaioLuLein KOHCTPYK-
UK, TeMNepaTypa NoMeLeHus, TUN rpyHTa

CyuwecTsyiowue METOAUKM PACHETA TENNONOTEPD YEPE3 CTEHbI U NOMbI NO FPYHTY HA-
aexHo pabortaiot Ang noasanos rnybunoi 3-4 M. B ctatbe npueegeHa uHxeHepHas
METOLMKQ ANs pacyeTos TennonoTtepb rMyboknx noasanoe. B kayectee HapyXHbix
YCNOBWIM NPUHATA TEMNEPATYPA noBepxHOcTH rpyHTa. Dopmynsl A4ns onpegenexus
k03P PULMEHTOB TENNONEPEAAYH YEPES CTEHBI M NOJ YYMTLIBAIOT TUN FPYHTA, €ro Ten-
NONPOBOAHOCTbL, 3arnybnexHune NOABANA B FPYHT, TEMNEPATYPY NOMELLEHMS.

PaspaboTka meToanku

Jkcnnyarauma HU3kosarnybneHHsIX B rPyHT Noja-
BasIOB 4acTO CBMAETENbCTBYET O HECOOTBETCTBUN
MOLLHOCTW CUCTEMbI OTONNEHUSA OEWCTBUTENBHON
notpebHocTn B Tennote. lNpuyem ana nomewe-
HWI ¢ Temnepartypoi Huxe +20 °C pacyeTHble Te-
nnonoTepwu, NoNy4YeHHble METOAUKON «MN0 30HaAM»,
8 OONBLUMHCTBE CNy4aesB OKa3biBalOTCH 3aBbILEH-
HbIMK, @ ANA NOMELLeHWA C TeMnepaTypoi cBbile

+20 "C - 3aHuxeHHbIMW. [ing yyeTa pa3nuyHbix dak-
TOPOB, BANAIOLWNWX HA TENNONOTEPW NogBanos, buina
pazpaboTtaHa nporpamma pacyeta rogoBoro He-
CTaLWOHAPHOro TENNOBOIrO PexXuma rpyHta BMecre
C nogeanom, B KOTOPOM 3ajaHa Temneparypa BO3-
ayxa.

3apaya MOAenMpoBaHUS HeCTauuoHapHoOro Tem-
nepaTypHoro nons orpax;aatwLmx KOHCTPYKLUKWIA 30a-
HUA U FPYHTA pellanacb METOAOM KOHEYHbIX pasHo-
CTen B AeKapTOBbIX KOOpAWHATAX NO HEABHOW CXeMe.
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We measure it. TESTO

Mepexop 0T 0AHOMEPHOW 3a4a4K K TREXMEPHOW Bbl-
NOSIHEH C NPUMEHEHWEM NOKaNbHO-OAHOMEPHOIO
metona. PaspaboraH anroputm pacyeTa Tennosoro
pexuma rpyHta BMecTe ¢ 3arnybneHHoW 4acTbio
3[aH1sA, B KOTOPOM CNOXHOE MHOrocnoiHoe orpax- V' a \
AEHWe 3aMEeHAEeTCs 9KBUBANEHTHbIM OAHOCIONHLIM. f—"‘"
O60cHOBaHbI War no BpeMeHu, PaBHblii 0AHOMY Hacy, \
W war no koopanHarte, paeHbiid 0,2 m, a Takxe 06-
NacTb FPyHTa BOKPYr 3[aHKA, NpUHMMaeMas B pacyerT,
paBHas 12 m no kaxnon ua Tpex koopauHar [1]. Ana /
$OpPMUPOBAHUA CTALMOHAPHO-NEPUOANYECKOTO TEM-
nepaTypHoOro nons, He 3aBUCALLENO OT NPOU3BONILHO
BbiGpaHHbIX HaYanbHbIX YCNOBWA, BbISBAEHA AOoCTa-
TOYHOCTE NATU NOBTOPOB rogos0ro yvkna pac4eTos.

dakTopamu, Hanbonee 3HAYMMO BAUAIOLLMMW HA
TennonoTepu Nogeana, BbIABNEHHBIMW pacyetamu
no nporpamme [2], ansatoTcs: saarnybnexve nogsana
B FPYHT, TeNNoduan4eckme xapakTepUCTUKN TPyHTa,
TEMNeparypa noMeLLeHus.

Bo BCcex cnyyasx pacCcMOTPEH HapyXHbliA KnuMar
MOCKBbI, KOTOprIﬁ B pacyetax 3agasancs no4acoBbiMU
3Ha4YeHUsAMUK TeMneparypbl HapyXHOro Bo3ayxa, MHTeH-
CMBHOCTW CYMMapHOIA CONHEYHON pagnauum, CKOpocTr
BeTpa no pa3paboTaHHbiM paHee «cpegHemy» [3] n «pac- |
YyeTHOMY» [4] «TunoBbIM» rofam. Npuyem ans cosgaHns : :
Ha4yanbLHOro TEMMNEPATYPHOro pexuma rpyHTa nepebie - ety Y
YyeThipe pasa NoBTOPSNUCH AaHHble «CpedHero» roaa, . : ;
W TONBKO NATLIA rof Bbin «pacHeTHbIM,

Bbino BeinonHeHo cpasHeHue [5] peaynbTatos
pac4yeTta TennonoTepb NoABanoB N0 CEMU CYLLECTBY-
IOWWM MHXEeHEepPHbIM MeToAMKaMm C pesynbratamwu
pacueTa no nporpamme [5]. NokasaHo, 4TO METOANKN
«no 3o0Ham» (Poccus) n ASHRAE (CLLA) otanyatorcs
Haubonee TO4HLIMKU pe3ynbTatamn. Kpome Toro, atu
METOAWKN XapaKTEePM3YIOTCH NPOCTbIM U NOHATHLIM
anroputmom pacyeta. OpHako o6e ykaszaHHble me-
TOAMKW, KaK n BonbWKMHCTBO Apyrux, Hanbonee npu- \
MEHWMbI K NnoaBanam C OTHOCUTENBHO HebonbLuMM 3a-
rnybneHnem, T. €. TOHHOCTb UX B 3TUX CNyYasx BhIlLE,
Hexenn ans nogsanos ¢ Gonbwmm sarnybneHnem.
BmecTe ¢ Tem metoavnka ASHRAE (American Society

of Heating, Refrigeration and Air-Conditioning Engi- KOMy Baer pe3yanaT-

y
E

Peknama

neers. Ashrae Handbook: Fundamentals, 2013) no-

3BONAET Y4EeCTb TENNONPOBOAHOCTL FPYHTA, 4TO MO-

KET CYLECTBeHHO NOBAUATL Ha pel3ynsTaTel pacyeTa. teStO 870
PacyeTbl BbINOAHAIOTCA NO BCEI BbICOTE CTEHbI, Hea

pa3bueHus ee Ha «30HbI». Bnarogaps aTomy AansHen-

wee GopMUPOBaHME UHXEHEPHOro meToaa 6bino oc-

HOBAHO MMEHHO Ha 3ToWn MeToauke. Takum obpaszom,

rnaeHbiM GakTopom, TPebylWnM KOPPEKTUPOBKN,

ABnaeTca 3arnybneHve noagana, KOTOPOE AONXHO

NpPUCYTCTBOBATL B GOpMyne B ABHOM BUAE.
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CTpykTypa npUMeHeHHbIx GopMyn cooTBeTcTBYET
MaTemMaTW4ecKum ONUcaHWaM CPefiHero no BeicoTe
TEPMUYECKOro CONPOTUBNEHUS CTEHBI Ha IPyHTEe, 3a-
rny6neHHo Ha paccTosHve z, ., B pabotax [6-10].

MeToguka pacyera

TennonoTtepu 4epes orpaxaarLLyto KOHCTRYKLMIO,
HaxoOALLYIOCs B CONPUKOCHOBEHUN C FPYHTOM, Onpe-
pensaiores no dopmyne (1):

Q=A Ky, (t-t,), (1)

roe
ch—cpep,HuFt KoadduUMeHT Tennonepenayn ans
NoA3eMHON NOBEPXHOCTU U3 ypaBHeHUA (2) nnu
(3), BT/ (M*K);
A-nnowanb NOBEPXHOCTW Orpaxnakwulei KOHCTPYK-
uin, M2
t,,— TemnepaTtypa Bo3ayxa nomeLueHus, “C;
trp— pac4eTHan Temneparypa noBepxHocTu rpyHTa, 'C.
[Onsa ycnoBuil HEBO3MYLLEHHOTO rPyHTa 3Ha4eHne
t., MOXET GbiTb MPUHATO PaBHLIM TEMNepaType Bo3-
ayxa ob6ecneyernHocTbio 0,94 no CM 131.13330.2012
«CTpouTENbLHAA KNMMATONOrMA. AKTyanuaupoBaH-
Haa sepcua CHwuM 23-01-99». YkazaHHoe 3Have-
HWE [0CTaTO4HO TOYHO COOTBETCTBYET MONYYeH-
HOI1 U3 pacyeTa TeMnepaType NOBEPXHOCTWU rPyHTa
npu ee tennoobmeHe C HapyXHbIM BO34YyXOM
C y4eTOM CKOpPOCTW BeTpa, CONMHEeYHOW pagmaumnmn

1 ANIMHHOBOIHOBOIO U3y4eHMA NOBEPXHOCTU FPyHTa
B atmochepy 3emnun. [ina MockBbl HOpMaTUBHanA
TemnepaTypa Bo3ayxa obecnevyeHHocTbio 0,94 co-
crasnaet —13 'C, B To Bpems kak pacyeTHas BenmymHa
AN9 YCNOBWIA HEBO3MYLLIEHHOIO FPyHTa cocTasnser
-12,5°C.

dopmynbl ANg pacyeTa CpeaHUX No NOBEPXHOCTH
K03 PUUMEHTOB Tenaonepenayn orpaxpgarnlen
KOHCTRYKUWUW:

2\ 2\ R 2A_R
Kyom=—2—|In| a,+a,z> +—2 o —ln[—*MJ . (2)
P T[alznzaa n n

a
=2;L 1, B aﬁ+a72m+l R

e non | _
i T 2 2 T
<l a9+amzn;'ag+lepRm (3)
2 T i

roe
A, —TENNONpPoOBOAHOCTL rpyHTa, BT/ (M-K);
R.,-conpoTueneHne Tennonepenaye CTeHsl ¢ yye-
TOM TEMNNOU30NALUN N CONPOTUBIEHUA TENNOOT-
[aqe Ha NOBEepPXHOCTW CTEHLI, (MZ-K) /BT;
a,00s— LUMPUHA NOABANA (XapaKkTePHBLIA MEHBLIWIA
pasmep), M;
Z,00s — 38rNy6NeHne nona no rpyuTy, M;
R_,,—CONpoTuBneHune Tennonepenaye KOHCTPYK-
LMK Nnona ¢ y4etTom TENIoM300ALUMN U CONPOTUBIEHUA
TennooTtaaye Ha NoBepxHoOCTW Nona, (Mz'K)/BT.

Tabnuua 1
3HaveHuns koadppuuymenTos ana hopmyn (2) u (3)
Temnepatypa nomeujeHna
PerpeccuoHHbIi +5°C +15°C +30°C
Ko3apduLmeHT Tun rpywTa
cynecb | CYyrMHOK | Necok Cynecb |CYT/IMHOK | MeCOK | Cynecb | CyrAMHOK | necok
a, 1,42 1.5 1,72 1,37 1,47 1,47 1,05 1,06 1,06
a, 1:31 1,51 1.5 1 1 1 1 1 1
3 1,95 195 0 0 0 0 0 0 0
3, 362 | 38 || 205 | 284 3 3 | 167 152 1,52
ag 3,09 3,09 2,37 1 i 1 1 1 1
ag 0 0 0 -3,7 -3,2 -1,5 -3,25 -2,45 0
a; 337 3,39 2,15 1,97 1,78 1,84 2,14 2,05 1,96
ag 0,99 117 1,233 1 1 1 1 1 1
- 31 26 24 gl | & | o 0 e
ay 7,17 6,67 3,79 0,48 0,58 0,87 075 | 083 1,08
a 0,82 1,01 1,089 1 1 1 1 1 1




3HavYeHna koadpduumneHToB, GUrypupylowLmx
B opmynax, npuseaeHsl B Tabn. 1.

®opmynbl (2), (3) MOXHO NPUMEHNTL ANs onpe-
AeneHus TennoBbIX NoTepb Noboro ydacTka CTeHbl
B rpyHTe. [na atoro HeobxoauMo nocneaoBaTensHo
BbIYMCAUTL TENJIONOTEPU YEPES BCIO CTEHY A0 nona no
FPYHTY K TENAONOTEPW YEPES CTEHY A0 KaX,A0ro nop-
3EMHOro YPoBHS. TENNonoTepy HUXHUX MNOA3EMHbIX
YPOBHE oNpeaensioTcsa BblHMTaHWeM U3 CyMMapHbIX
TennonoTepb N8 BCEH CTEHbl TEMNIOBLIX NOTEPL HA
BEPXHUX YPOBHSX. [py aTOM perpeccuoHHbie Koad-
duumenTel U3 Tabn. 1 cnegyet npuHuMmartb na rpad,
COOTBETCTBYIOLWMX TEMNEpatype NOMELLEHUS UK
Onmxanwen 6onbluen. MHTEPNONAUNA HE PEKOMEH-
AyeTtcs, Tak kak koadpuuneHTel nony4eHsl CTaTMCTu-
YECKUM NYTEM M He HEeCYT (PU3N4EeCKOro CMbiCna.

CnenyeT oroBopuUTbCH, 4TO npennaraemsie ¢op-
MYSIbl, KaK 1 APYTre MHXEHEePHbIe METOANKMN, HEM3BEXHO
UMEIOT psif, OrpaHUYeHnid, CBA3aHHbIX CO CNOXHOCTLIO
¥ MHOorooBpaavem ¢akTopoBs, BAMAIOLNX HA UCKOMbIE
3HayYeHna TeNNoBbLIX NoTepb 3arnybneHHoi Yactn ana-
Hus. B yactHocTn, paspabatbiBaemas MeToauka He
npeanonaraet yyeTta BAMAHUA PadHOCTY TeMNepaTypsi
Ha pasNnyHbIX NOA3EMHBIX YPOBHAX. KpomMe Toro, oHa He
Y4MTBIBAET BMAHUS CNOSA YyTENNWTENS Ha TennonoTepu
HUKEeNexXalmMx y4acTKOB Orpax aaioLmx KOHCTPRYKLWIA.

Mpumep pacyeTa TennonoTepb
no npeacTtaBNeHHON MeToauke

PaccuuTbiBaloTCA TENNOMOTEPWU MOMELLEHWUIA
AnvHon 20 M, WKWPUHOR (OT HAPYXHOW CTEHbI) B M
4YeTblpexypoBHEBOro nojaeana, cxema paspesa ko-
TOporo nokasaHa Ha puc. 1. lNon 1-ro ypoBHa nop-
Bana HaxoauTcs Ha rnybuHe z, =4 m, 2-ro-z, = 8 m,
3-ro-z; = 12 m, 4-ro cosnagaet ¢ rnybuHoOn BCero
nopgana-z,,.. = 15 m. LnpuHa noasana a ,,, = 16 m.
TemnepaTypa nomMeLeHnia 1-ro BEpxHero ypoBHA CO-
ctaBnset +20 'C, octanbHbix—+12 °C.

Bokpyr noggana rpyHT sBASIETCA Cynechbio ¢ Ten-
NONPOBOAHOCTLIO Arp = 0,99 B1/(m:K). Ctena yten-
NleHa CNnoem aKCTPYAMPOBaHHOIo NeHoNoAUCTUpona
c A= 0,03 Br/(m-K) TonwmHoit 0,05 m Ha rnyBuny T =
= 1,5 M oT ypoBHst 3emnin. OCHOBHaNA CTeHa W3 Xene-
3o06etoHa TonwmHon 0,2 m ¢ A = 2,04 B1/(m-K). NMon no
xene3obeToHHON NAnTe ToNnwmHOM 0,4 M, YNOXEHHO
Ha cnoi ytpamboBaHHOro webHa TonuwmHon 0,3 m
cA=0,8 Br/(M:K).

MpumMep He NpPUBA3aH K KakoMy-nubo KOHKpeT-
HOMY DYHKLMOHANBHOMY Ha3HAa4YeHWIo NoaBana, peyb
MOET TONbKO 0 XO4€ PeLueHns 3ana4n.

T [NoBepxHOCTL 3eMAu

" Puc. 1. PacyeTHblie napamMeTpsbl NOA3EMHO YyacTy 3aa-
HWUA

ConpotuenexHne Tennonepenaye yTenneHHon 4ya-
CTW CTeHbl COCTaBnNAET.

Reryr = 1/8,7 + 0,2/2,04 + 0,05.0,85/0,03 =
= 1,63 (M°K)/BT.

ConpoTueneHue Tennonepenaye HeyTenneHHom
CTEHbl COCTaBNAET:

R, = 1/8,7 +0,2/2,04 = 0,212 (M>K)/BT.

ConpoTtusnenue Tennonepenasye nona pasHo:

R, = 1/8,7 +0,4/2,04 + 0,3/0,8 = 0,686 (M*K)/BT.

PerpeccuoHHbie koadduuneHTel BoibupaTca
ana 6nuxaiwero Gonbwero 3HavYeHWs No Temne-
patype, T.e. ana +15 ‘C - ona temnepatypsbl +12 °C
1 +30 °C - ana temneparypsl +20 °C.

MNMepBoHa4YanbHO ONPeaensTcs cpenHue Koad-
GurumneHTl TennonepenayYn cTedsl 1 nona. Bo nabe-
XaHue nonyYeHus HenorudHblx pesynsLTatoB pacyer
koadbduuMeHToB Tennonepeaayn no dopmynam (2)
n (3) cnenyeT BbINOMHATL A0 TPETbLEro 3Haka. Pac-
CYUTaHHble KO3hPUUMEHTL Tennonepenaym cTeHsbl
No rpyHTY NOMeueHbl MHAeKcaMn U3 AByx undp: nep-
Bas ykasblBaeT, A0 KaKon rnybuHbl BLINONHEH Pacyer,
BTOpPas — peansHyio TeMNepaTypy pacyeTHoro nome-
LeHuns:

* yTenneHHon 4acTti o rnybunsl 1,5 M c R, . =
= 1,63 (M*K)/BT; K, = 0,494 B1/(M*K) - ans
+30°C;

*  HeyTenneHHoW 4acTu CTeHbI A0 rNybuHbl 1,5MCc R =
=0,212 (M*K)/BT; Koy oy 1520 = 1,194 BT/(M*K) - ans
+30°C;
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®* HeyTenneHHoOW 4YacTw CTeHbl A0 rnybuHbl 4 m
¢ R.,=0,212 (M*K)/BT; Ky cr 4.20 = 0,590 BT/
/(M*-K) - nsi 30 °C;

® HeyTernneHHON 4acTn CTeHbl A0 rybunsi4Mc R =
= 0,212 (M*K)/BT; K, ¢, 412 = 0,512 BT/(M>K) -ans
+15°C;

®  HeyTEenneHHOW 4acTv CTeHbl A0 rybuHb 8 Mc R =
= 0,212 (M*K)/BT; K, .. 5.1 = 0,296BT/(M*K) -ans
+15°C;

®  HEYTenneHHoN 4acTv cTeHbl A0 rMybuHbl 12Mc R, =
=0,212 (M*K)/BT; Ky, . 1.12 = 0,213 BT/(M*K) - Ansi
151G

*  HeyTerIeHHOM YacTu CTeHbl A0 rybuHbl 1I5Mc R, =
=0,212 (M*K)/BT; K 1 15-12 = 0,177 BT/(M*K) - Ans
+15 'C:

* nonac R, = 0,686 (M>K)/BT; K,
/(Mz-K)—,D,J'IFl #15°C.
3atem HaxoaATCs TENNONOTEPW CTEH U Nona Ans

OTAENbHBIX YPOBHEN:

* ansa 1-ro yposHs: Q, = [20-4-0,590 + 20:1,5:(0,494 —

-1,194)]-(20 + 13) = 865 BT;

* ana 2-ro yposHs: Q, = (20-8-0,296 - 20-4-0,512)x
% (12 + 13) = 160 B,

* ansa 3-ro yposHs: Q, = (20-12:0,213 - 20-8-0,296)x
x (12 + 13) = 94 Br;

* 4na 4-ro ypoBHA C y4eTOM CTeHbl 1 nona: Q,
(20-15-0,177 — 20-12:0,213 + 20:6-0,067)-(12 + 13)
=49 (cteHa) + 201 (non) = 250 BT.

= 0,067 Bt/

p.non

BoiBoAbl

1. Tak kak cywecTeylowme MeToankn obnagawoT
AOCTaTO4HOW TOYHOCTBIO TONLKO ANA NOABANOB rny-
BrHOM 00 3 M, AN HAXOXKAEHWA TENNONOTEPL BO BCEM
avanasode 3arnybneHvii NnogBanos, 3Ha4EeHUIA TeM-
nepaTypbl NOMELLEHWIA U TUNOB rPYHTOB CNefoBano
paspaboTatk Honee TOUHYIO MHXEHEPHYID METOAMUKY.

2. Hauny4ywmmMmmn metToankamm ¢ TOYKUM 3pEHNUA TOM-
HOCTW W MPOCTOThl UCMNONL3OBAHWUSA ABNAIOTCA METO-
AWKKN «No 30HaM» U metoanka ASHRAE. B cuny Toro
4yto metoamka ASHRAE npepnaraet noaxofbl K y4eTty
He Tonbko rny6uHbl 3aN0XeHusa noasana, Temnepa-
TYPbl NOMELLEHWIA, HO U TEMNIONPOBOAHOCTIM FPYHTA,
TO peleHo pa3pabaTtbiBaTh HOBYIO METOAMKY Ha Gasze
dopmyn metoamkm ASHRAE.

3. PazpaboTtaHHas MHXeHepHas MeToanka no3so-
NAET y4eCTb BAUSIHUE YNOMAHYTLIX Bbiwe ¢$akTopos
Ha TennonoTepw NOA3EeMHOI 4YacTKM 34aHUa KU Noka-
3bIBAET TOYHOCTL He MeHee 90 % OTHOCUTENBLHO No-
APOBHOro MalWWHHOMO pacyeTa.

4. PaspaboTtaHHasa MeToguka He npegnonaraert
y4YeT BIMAHUSA pasHuLibl TEMNEepaTypbl Ha Pa3fnyHbIX
NOA3EMHbIX YPOBHSX, & TAKXe BIUFHWE YTENINTENSA Ha
TENNONOTEPW HYKENEXaLL X YHaCTKOB OrpaxkaaloLumx
KOHCTPYKUMii. Takum o06pasom, Ana NoaBanos ¢ TeMm-
nepaTypoi Bo3yxa Ha CMeXHbIX NoA3eMHbIX YPOBHSAX,
otnavyaloweica Ha 10 °C v Gonee, pacyeTsl peKOMeH-
AyeTcs BECTW NO Nporpamme-moaenu [2], kK KoTopoi
B Te4YeHue Mmecsua nnaHupyercs npeaoctaBuTb OT-
KPbITbIA AOCTYN Ha canTe www.dmitryivanov.org.
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Pexnama

3anopHas n pacnpegenutenbHas apMmartypa ons NMTbeBOro BOAOCHabXXeHWs
OProHOMNYHOCTbL U HafEXHOCTb Balien cuctemsl

MuTbeBas BoAa ABNSETCA HEOTHLEMNEMON
4acThiO Hawen xn3Hn. OT KayecTBa BOOb!
32BUCUT Hallle 3[0POBLE U CAMOYYBCTBUE,
WNmenHo noatomy Oventrop yaensier
npoueccy pacnpeaeneHus Boabl ocoboe
BHUMAaHWe.

BpoH3a - rapaHTua 6esonacHocTn
Bcsa apmarypa Oventrop ans cuctem
NUTLEBOrO BOAOCHaGXKEeHWA BbINONHEHA
13 BPOH3bI, OTBEYAIOLEA CaMbIM BbICOKUM
TpeboeaHnaM 1 obnagaroLlein cnegyroLm-
MU NPenMyLLeCTBaMM:

- abcontoTHasA MMrMeHNYHOCTb

- KOPPO3MOYCTONYNBOCTL

- AONroBe4HOCTL

- TEPMOYCTOW4MBOCTL

- 100% nepepaboTka

ThiCAYENETHUIA OMNbIT NCNONB30BAHWUA 3TOrO
mMartepuana noaTeepxaaet ero abconioT-
HYIO HAOEXHOCTb U 6e30NacHOCTb.

1 Nuneiika senTunen Aquastrom F/KFR
- DN 15-80
- npucoepuHeHue: HP, BP, HI, noa naiky,
nop, onNpeccoBky (Ans MeaHbIx Tpy6)
- Hanu4une WwTylepa Ans cnvea sofbl
- Manblil CTPOUTENbHLIA pasMep (Hayn-
Has ¢ DN 25 wnuHaens HeBbIABUXXHON)
- OTIYHBIE LUYMOBbIE XapakTepucTUKN
- Aquastrom F (3anopHbii) nerko MoXxHo
nepeobopyposath B KFR (3anopHeii ¢
0bp.knanaHom) 3aMeHON BEHTUNbHOW
BCTaBKMN
- OTCYTCTBUE 3aCTOWHbIX 30H

2 Npeb6enka Multidis R
- DN 20 (oteogbl G %" HP)
- BbICTPbIA MOHTaX rpebeHoK c pasnny-
HbIM KONM4ecTBoM oTBOAOB 6e3 pgonon-
HUTENBHBLIX YNNOTHEHWA
- OTCYTCTBWE 3aCTONHbIX 30H

3 LWapoBbie kpaHbl Optibal TW
- DN 15-80
- npucoeauHerne: HP, BP, nop onpec-
COBKY (Ans MegHbix TpyO)
- Hanu4we WiTyuepa ana cnuea Bofbl
- yaobHas yanMHeHHaa pyKoaTKa
- MUHUMANBHOE YCUNue OTKPbITUS/3a-
KPbITUA
- OTCYTCTBME 3aCTOWHbIX 30H

MpepcTaBnTenscTBO

KT “OseHTtpon 'M6X u Ko. KI™
109456 Mockea

PsizaHckuin npocnekT, A. 75, kopn. 4
Tenechon  (495) 984-54-50
Tenedakc (495) 984-54-51
E-mail info@oventrop.ru
Internet www.oventrop.ru
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a BnnmxanWwmnx MMPOBLIX BLICTABKAX, BKNKOYASA

BbicTaBky IFAT 2016 ropa B MioHxeHe, a Takxe

«JkBaTak-2016» B Mockee, koHuepH KSB (lep-
MaHusl) NPeacTaBUT Camble COBPEMEHHbIE pa3paboTku
Ana adphekTUBHOro NepekadnBaHna CTo4HLIX Bod. Cpeaw
HWX HOBEMLAas cUCTeMa 4acTOTHOrO PerynupoBaHus
PumpDrive ¢ Tpems HOBEIMW GYHKLIMAMM, KOTOPLIE Bbinn
cneunansHo paspaboTaHel Ans obecneveHuns paboTsl Ka-
HanM3aunoOHHBIX HACOCOB.

HoBas cucTema 4aCTOTHOro perynupoBaHusa no3so-
NWUT HACOCY AOCTUIHYTh CBOEH MakCHMansHOW CKOpOCTK
BPaLLEeHNs BCEro 3a YeTulpe CekyHawl, nanee byner yaep-
XWUBaTb €€ Ha TAKOM YDOBHE B TEHEHWUE TPEX MUHYT, Npe-
X[e 4em HayaTb afjantaumio paboTtsel Hacoca k notTped-
HOCTW CUCTEMBbI. 3TO NO3BONUT PABHOMEPHO 3an0NHUTb
HanopHbIA TPYGONPOBOA M KOPNYC HACOCA NepeKkavnsae-
MOW XWOKOCThIO ANA UCKNI0YeHs 06pa3oBaHns BO3AyLU-
HOW NOAYLUKK,

Bropas dyHkumns —dyHkuns npoMmeiBaHng. OHa Mo-
XeT BbiTh aKTMBMPOBAHA aBTOMATUHYECKU WU BPYYHYIO
¢ nomouwisio PID-perynaTopa (NponopunoHansHO-uHTE-
rpansHo-guddepeHunantbHelil perynaTop)—CckopocTs
BpaLLeHWs yBENMYMBABTCH A0 MAKCUMAaNbHOM0 3HA4YEHNUA,
4TO CNOCOBCTBYET MPOMbIBAHMIO U UCKNIOYEHWIO CKOMne-
HWS OCEBLUMX 4aCcTULL B Hacoce nnm TpyGonposoe.

KoHTpOnbL Npou3soauTensHOCTU ABNAETCA eLlle 0/-
HOW BaxHenwen gyHkumen, Gnarogapa KOTOPOA NOCTO-
SAHHO NOAAEPXMBAETCHA MUHUMANBHAA NOAAYE XUOKOCTH,
NO3BONSIOLLAA NCKNIOYNTE CKONNEHWA OTNOXEHWA B TPY-
6onposoae. Ecnu noaaya cTaHOBUTCA HUXE 3anporpam-
MUPOBAHHOrO MUHUMYMa, HaCTOTHbIA Npeobpa3oeaTtens
PumpDrive nepenaet coobLieHWe 0 HEMCNPABHOCTU Ha
naHenb ynpasnexsua unu sanyckaet QyHKLMIO NPOMbIBa-
HWs, 4TOBBI yaanuTe OTNOXeHus n3 Tpybonpoeoaa.

Jo wecTtr PumpDrive MmoryT GbiTe 06b8ANHEHbI B OHY
CUCTEMY NOCPEACTBOM NOAKNIYAEMBIX LUWH (luneidosoe
coeauHeHwue) AN ynpasneHus napannensHon pabotoin
HacocoB. CucTema perynupoBaHus 4acToTel BpalleHns
Bko4aeT nbo OTKNIOYAET HACOCH! B 3aBUCUMOCTK OT
norpebHoctn, obecneynBas TeM cambiM PAaBHOMEPHOE
pacnpepeneHue paboyein Harpy3ky 1 NNaBHLIA Pexum
pabotbl. YacToTHbI Npeobpa3osaTtens PumpDrive uaro-
TasnmeBaeTca A9 MOTOPOB A0 55 kBT, u MOXeT ycTaHaBnu-
BaTbCH Ha ABUraTene, Ha CTeHe Unu B Wkady ynpaeneHus,

1 AIBNAETCA €QMHCTBEHHON CUCTEMON ynpasneHnsa Kak
CUHXPOHHbIMW, TAK 1 ACUHXPOHHbLIMW ABUraTenamu.

B HacToswee spema HabnopaeTca TEHAEHUNA, Ha-
npasneHHas Ha 9KOHOMWIO NUTLEBOI BOALI U pasaenexue
NMBHEBOWN N XO3ANCTBEHHO-0BITOBOIN KaHanM3auww, B pe-
3ynbTaTte Yero COCTaB CTOYHOW BOAbI CTAHOBUTCS Bonee
NAOTHBIM, COOTBETCTBEHHO, YCNOXHAETCA NPOLECC ee
06paboTku M TPAHCMOPTMPOBKMX.

Ha csoem cteHae koHuepH KSB npeactasut HoBeu-
wee csoboaHoBuxpesoe paboyee Koneco Ana KaHanu-
3auMoHHbIX Hacocos. Jlonactu paboyero koneca F-max
pasMeLleHbl Ha pasHoyaaneHHoM pacCcToaHun gpyr ot
Apyra, oHW pasaeneHsl Ha rpynnsl ¢ 6oNLWAM U ManbiM
cBO6OAHLIM NPOXOAOM.

Mpw Bpawennn koneco F-max co3apaeTt 3aBuxpeHne
B 30HE CTYNWLbI, KOTOPOE CMeLllaeT TBepable YacTuLibl
W BONOKHA K BHELWHEeW CTOpOoHe, NpeaoTepallas ux Hama-
ToiBaHue Ha paboyee koneco. ATo 3HAYUTENLHO CHUXAET
puck 3acopeHua 1 BnokmpoBkn paboyero koneca ANuH-
HOBO/IOKHUCTBIMW BKJIIDYEHUAMU, HANPUMED, OT BIaXHbIX
candeTok.

Bnaropapsi ceoei KOHCTpykuuu pabodee koneco
F-max obecneuusaet takon xe seicokuin KM/ Hacoca,
KOTOPbLI/ paHee AOCTUrancs TONbLKO C NMOMOLLIbIO OQHOKa-
HanbHbix paboynx konec.

MNpumeneHre paboyero koneca AaHHoro Tuna He Tpe-
6yeT nocneaywouwen 6GanaHcMpoBKK, MUHUMW3WPOBaHA
noTpebBHOCTL B TEXHUYECKOM 0BCnyxuBaHum, a 3ameHa
camoro pabo4ero koneca AocCTaTo4HO NpocTa. B cessm
C TeM YTO paamansHele cunsl M BuGpauun, co3aasaemsle
F-max, kak npaBuno, H1Uxe, Yem y oHoKaHanbHbix pabo-
YuX KONec, Cpok cnyx6bbl ynnoTHEHWIA Bana v NoALWNNHK-
KOB Ka4eHusa ysenn4ynsaeTcs.

Ons 6onee geTanbHOro 03HaKOM/IEHUS! C HOBUHKaMM
KOMnNaHuu npurnawaem Bac nocetutb cteng C2 Ha
BbicTaBke «3KBATIK-2016» 26-28 anpensa 2016 .,
Mockea, BAHX, naBunsoH 75, 3an A.

Haium texnonorun. Ba ycnex.
www.ksb.ru

KSB Ej



KSB: KomnnekcHble pelieHus
N3 «0OAHUX PYK»

Konuepn KSB — BceMupHO M3BeCTHBIH MOCTABIIMK KOMIUIEKCHBIX PEIIeHHH JI/IA BOJO-
NPOBOAHO-KAHAIM3AIHOHHOTO X03AUCTBA ¥ THAPOTEXHUIECKHX coopyskenui. Hacocsr,
MELIAIKH, TPy6OonpoBoaHas apMaTypa, IPHBOJHBIE CACTEMBI H CHCTEMbI ABTOMATH3a-
MM, 4 TaKKe NpodeccHoHanbHas TeXHUYECKas W BCECTOPOHHSSA CEPBUCHASA MOJIEPK-
Ka — HEMEI[KOe Ka4eCTBO, HJeaIbHAS COYETAEMOCTh 3JIEMEHTOR B CUCTEME, MAKCHMAIb-
Has 9KOHOMMS IEKTPpoIHeprun u Gesynpeunas skcrnyatauus. Jlononuurensuas

nH(opmamys Ha caiite www.ksb.ru

> Hawwn texHonoruu. Baw ycnex. KSB b
L

Hacocsl = Apmarypa = Cepauc
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Knio4yeBble cnoBa: BO3AyLUHOE OTOMNNEeHNEe, BEHTUNALUS, PELIMPKYNALMA, peKynepaums, 3eneHble
cTaHoapTbl

B cratee npueeneHo peweHue COBMELLEHHOW CUCTEMbI BEHTUNALMMK M BO34YyLWHOro
oTonneHua Ans TOproBo-CKNAACKOro KoMnnekca, Kotopoe no3sonmno obecneyuntsb

BbICOKYIO SHEPreTU4HEeCcKyto 3¢¢GKTMBHOCTb npeacTaesneHHoro NnpoekKkTa.

B psne nybnukaumii 0oTMe4alTcs 3HaYuTesbHbIe
nNpPenMyLLLEeCTBa CUCTEM BO3AYLUHOrO OTOMNNEHUs Ans
nomeLeHnin 6onbLunx 0ObLEMOB (NMPOU3BOACTBEHHbIX,
TOProBbIX, cknaackux) [3—5] n nomelweHunin n agaHuin
C NEepPemMeHHbIM PEXMMOM 0BCNYXUBAHUSA (LLKONbI, CTY-
LeH4Yeckne ayautopuu, xpamsl) [2, 5]. OcHOBHbBIMKU 13
HWUX ABNAKOTCAH:
® MeHbluue KanuTalbHbie 3aTpaTbl BBUAY COBMELLe-

HWA B OOHOM oﬁopy,u,osaHum CUCTEMBbI BEHTUNALWW

W OTONNEHWNA;

*  HW3KaA Tennosasi MHepuwus, BBUAY 3TOro Bonblias
rMBKOCTb NPU M3MEHEHUW HArpy3ku Ha CUCTEMY
OTONNEeHUS,

* TexHudeckwu Bonee npocTtas peanu3aumsa B nomMeLLe-
HUAX C KpynHorabapuTHbiM 060pyaoBaHMEM;

* (BearpafMeHTHOE pacnpeaeneHue Bo3ayxa no Bbi-
coTe (Npy rpamoTHOM pacyeTte n noabope BO3ayxo-
pacnpegenuTenei).

B HEKOTOPbLIX Cny4Yasax CUCTEeMbl BO3AYLIHOrNO
OTONNEHWSA ABNSAIOTCA NMPaKTUYECKN €4WHCTBEHHbLIM

TeXHUYeCKW peanndyembiM pelseHnem. Apkuii npu-
Mep Takoro peLleHusa —nNpoekT NerkoatneTmyeckoro
maHexa 8 r. Muxaiinoserpag (c 1993-ro-r. MoHTaHa,
Bonrapws) [1].

B paHHOM cTathbe NnpuBeneH NpuMep npuMeHeHus
cosmeu.tenwoﬁ CUCTeMbl BEHTUNALUWMKW 1N BO3OYLWHOrIo
OTONNEHWs B TOProBO-CKNaAckoM Komnnekce «Kacrto-
pama» (puc. 1) no agpecy: Mockosckas o6nacTb, JleHuH-
CKWiA paioH, c. n. BynaTHMKOBCKOE, B paioHe noc. butua,
APXUTEKTYPHbIE N KOHCTPYKTUBHbIE PeLleHnA KOTOPOoro
Bbinu paspaboTtaHbl cneunanuctamm AO «LIHUUMpom-
30aHWIA», MHXKEHEPHbLIE PeLIeHns BHYTPEHHUX CUCTEM
xun3HeobecneveHus — 000 «HMO TEPM3K».

YyeT cTtaHpapToB
3e51eHoro CTpouTenbcTea

Mo xenaHwio 3akas34uka NPoeKTMpoBaHue obbekTa
BENoCb C y4eToM TpeboBaHuii 3eNeHoro craHpapra



® Puc. 1. Toproso-cknaackoi komnnekc «Kactopama»

LEED, B npoekTe Gbinn oTpaxeHsl TpeboBaHus cneay-
IOLLMX KaTeropuin aToro ctaHgapra:

IKONOrNYecKan paunoHanbHoOCTs, BbIBOp yvacTka—
BbiGOp mMecTa, 4OCTYNHOCTL TpaHcnopTa (obuwe-
CTBEHHOro, aBToMOBWUNLHOro, BENOCUNEAHOoro),
KOHTPO/b NTMBHEBLIX CTOKOB, PALUMOHANbHOCTL B OC-
BeweHun dacana;

9 HEKTUBHOCTL B UCMONL30BAHWM BOAHBIX PECYP-
COB—WCMNONb30BaHME CTOYHbLIX BOA, COKpPaLLleHUe
o6bemos noTpebneHns Boasl;

3KONOMYECKn OTBETCTBEHHBINA nogxon B8 BOMNpo-
cax aHeprocHepexeHus n aTMocdepHOro Bo3ayxa:
ONTUMN3aUNs IHEPreTUYECKMX 3aTpaT, aKoAoruye-
cKkasi ONTUMW3aLMA CUCTEM OXNaXAEHWA U OTOoNNe-
HUS, MUHUMWU3aLUWUS HEraTMBHOrO BO3AEACTBMA Ha
armocoepy;

CTPOMUTENbHLIE W OTAENOYHbLIE MaTepuansl U pe-
cypcel: onTuMu3auma paboTel ¢ OTXoAamMu, ynpas-
NeHWe oTxo4amu, ucnons3osaHwe nepepabortaH-
HbIX MaTepuanos;

Ka4eCTBO BHYTPEHHEeN Cpebl B NOMELLEHUSAX — 3KO-
norunyeckas 6e30nacHOCTb BHYTPY NOMELLEHWNS;
npUMeHeHne MHHOBaLIMIA B NPOEKTUPOBAHUN —NH-
HOBALMOHHbIA 3KONOrM4ECKNIA ON3anH.

ApXUTEeKTypHbie
M KOHCTPYKTUBHbIE peLUeHns

Ona obecnevyeHns COOTBETCTBUA 3€NEHbIM CTaH-

paprtam B NpoekT 6binun 3anoXeHsl cneayloume apxm-
TeKTYPHO-NNaHMpPOBO4YHLIE peLueHns:

YCTPOWCTBO NapKoBKW ANS BENOCUNEAHOr0 TPaHC-
nopTa;

yBenuYeHrue TONLMHBI YTeNAMTens B orpaxaaio-
LLAX KOHCprKLLVIHX]

Pennama

TEPMOCTATUYECKHME
CMECWTENWA B le'lgl' EMAX
BOAOCHABXEHW

HNNBIX W OBLLECTBEHHBIX

3AAHWA

Pexomenpgauum ABOK

«TepMocTaTU4eCKME CMECUTENM B CUCTEMAX
BOZ0CHA0XEeHUS XUNbIX U 00LeCTBEHHbIX
30aHVA»

NEE

Boiwnu HoBble pekomengauun ABOK <Tepmoctatuyeckue
CMECUTENN B CUCTEMAX BOAOCHADXEHUS XUNbiX W 0OWECTBeH-
HbIX 3AaHNH»,

lNonoxenns HACTORALMX PEXKOMEHAALMA NPeAHA3HAYEHbI ANS
NPUMEHEHUA NPU NPOEKTUPOBAHWUK, MOHTAXE W IKCnayaTauuu
BHYTPEHHUX CUCTEM BOAOCHAOXEHUA XuNbIX U 00LWECTBEHHBIX
3aHu.

TepMOCTaTUYECKME CMECUTENM PEKOMEH/I0BAHO NPUMEHATh:

= g kabuHax yBopHbiX Ang ManoMoOUNbHBIX FPYNN HACENEHUS
001EeCTBEHHbIX U NPOU3BOACTBEHHLIX 3[aHWIA (COTNacHo
€N 59.13330.2012);

" B rePOHTONOMMYECKUX LIEHTPAX, OMAX CECTPUHCKOIO YX0Aa,
xocnucax (cornacHo CMN 35-113-2004);

= B 3/,aHUAX N NOMELLEHNAX MEULIMHCKIX OPraHu3aLmii B na-
natax Wiu Wnio3ax npu nanarax, a Takxe BO BpayeOHbIX
kabuHertax, koMHaTax u kabuHeTax nepcoHana, npoueayp-
HblX, NEPeBA304HbIX, B YOOPHLIX, BCNOMOraTenbHelX nome-
WeHKUsX, B AGTCKMX W NCMXMATPUYECKMX nanatax (CornacHo
CI 158.13330.2014);

= B /0OMax-uHTEpHaTax obLLero TUNa, NCUXOHEBPONOTUYECKOrO
TN, CNeLWanbHbIX OTAENEHNAX B XUNbIX A4eikax (CornacHo
CN 35-112-2005).

Cuctembl BOAOCHABXEHWS C TEPMOCTATUMECKUMI CMEcHTe-
namu obecneynsaloT perynupoBaH1e M asToMaTUYeckoe noa-
AepxaHve TemMnepaTypbl CMeLaHHOi BOAb! Ha 3aiaHHOM YPOBHE
HE3aBMCUMO OT U3MEHEHMA Takux NapameTpoe, kak Temnepa-
Typa ropsyeil U XoNoAHOM BOAY!, MX AaBNEHWE U PACXOA Ha BXOAE
B CMecuTenb. BMecTe ¢ TeM npuMeHeHWe TEPMOCTaTUYECKNX
CMecuTenein no3soNseT CHU3UTb PAcXod NUTLEBOR BOALI U CO-
KpatMTb noTpebnexue TeNNOBOI 3HEPruM, 3aTPaynBaemoil Ha
Harpes ropsvei BoALI B CUCTEME BOA0CHABXEHNS,

3aka3zaTb peKOMEHAALUMM MOXHO Ha caiTe
www.abokbook.ru ,

no renedony (495) 621-80-48

unu no e-mail: book@abok.ru
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* npumeHeHue membBparbl 6enoro LUBeTa Ha KpoBne

ONs NPpeaoTBpaLLeHns Neperpesa;

* npumeHeHue aHeproaddekTuBHbIXx npodunein

OCTEKEeHUs;
®*  MPUMEHEHWE ABYXKAMEPHLIX CTEKNONAKETOB C HU3-

KO3MWCCUOHHBLIMW CTEKNAMU;
®  CHUXeHue KOnn4eCTBa BUTPAXHOro OCTEeKNEeHWSA,
®* MpUMeHeHne 3eHWUTHbIX POHapen Hap KacCOBOW

30HOI, a TakXxe B MecTax npoxoaa nocetutenem

1 B KOPUAOPEe aAMUHUCTPATUBHOI 30HbI;
®  3anpeT KypeHus BO BCEM 34aHWK;

. MakCmManbHOe NpUMeHeHue CTPoOUTEeNbHbIX MaTe-

PUanoB nokansHoOro NPOU3BOACTEA.

ApXUTEKTYpa TOProBO-CKAaACKOro 34aHNa peLueHa
B 06bEME NPAMOYronbLHON OPMBI, pasMepsl KOTOPOro
B nnaHe coctaensiot 72,0 x 163,2 m.

OcHoBHOW 06beM 3paHus GopMUpyeTcs nome-
LeHnemM Toproeoro 3ana nnowapsio 9000 M, ume-
IOLWKMM BbiCOTY 6 M A0 HM3a depm. C 10ro-BOCTOHHOM
CTOPOHbLI OH COEANHAETCH C 30HOW OTKPLITON CE30H-
HOW TOProBNK, UMEKLWER NErkuii HAaBEC N3 TEHTOBLIX
KOHCTPYKUuin. C ceBepo-3anafHoi CTOPOHbI pacno-
NoXeHa ABYX3TaxHas 4acTb 3AaHus, BKAKYaouLas
B cebs 30HYy 3arpy3ku v agMUHNCTPATUBHO-OLITOBOWN
6n0k.

OrpaxaalLuime KOHCTPYKLWW 34aHUS — MHOTOCON-
Hble COHABWY-NaHenu Tonwmuon 150 mm. Butpaxn,
OKHa W BXOAHbIE IBEPU BLINONHAIOTCH U3 aNIOMUHWEBLIX
aHeproadPekTUBHbLIX Npodunein ¢ AByXKaMepHbIMK
CTeKNonakeTamm ¢ npUMeHeHnem HU3KO3IMNCCUOHHbIX
cTekon (aHeprocbeperatollee cTekno).

Llokone 3paHus — TPEXCNoiHbie CaMOHEeCYLLne Xe-
ne3obeToHHbIe NaHenu TMna «caHaBuY» BeicoTol 0,6 M
OT YPOBHS 3eMNK, 06NMLOBaHHLIE KEPaMWYECKOA NANT-
KOW.

[ByxaTaxHas 4acTb UMEET [IBE JIECTHUHHLIE KNETKN,
obecnevnBaiolmne aBakyaumio Niogein npyu noxape.
0OpHa U3 NeCTHUYHbLIX KNETOK NOAHUMAETCS HA OTMETKY
KPOBNW, B 3KCNNyaTUPyeMyto ee YyacTb, rae pacnonara-
IOTCH TEXHUYECKNE NOMELLEHNS KOTENBHOW 1 HACOCHOW
CTaHumn,

3aaHne COCTOUT U3 CrneayrLmnX GyHKUMOHANbHBIX
30H:
® 30Ha TOProBoOro 3ana;
®*  30Ha OTKPbITOW CE30HHOW TOProBAw;

* 30Ha 3arpy3ku N NOAroTOBKW TOBapa;
*  aAMWHUCTPaTMBHO-ObLITOBAaA M TEXHWHECKAs 30Ha.

OcHoBHas 4acTb 3[jaHNs TOProBOro UeHTpa 3anpo-
eKTMpoBaHa 0AHO3TaXHOK. B agMUHUCTPaTMBHO-6bI-
TOBOI1 30HE 3[aHWe UMEET BTOPOI aTax Ha OTMEeTKe
+4,35 M.

CTeHbl 3aaHUSi MOHONWUTHLIE, XeneaobeToHHbIe
C yTenjeHMeM CHapyxu Ha rnybuHy npomepaaHus
3KCTPYANPOBAHHBLIMUA MEHOMONUCTUPONLHLIMIA NAW-
Tamu.

MUH>XeHepHble peLueHnst CUCTeM
OTONNEHUN, BEHTUNALUMN,
KOHAWLWOHUPOBAHWNSA BO3ayXa
M XOoNnogocHabxeHus

B Toprosom 3ane 1 cknaackoi 3oHe 6bina npeay-
CMOTpEHa COBMELLEHHAA CUCTEMa BEHTUNALMKW W BO3-
OYLWHOrO OTONNEHNs NOCPeaCcTBOM KOMNAaKTHBLIX MpK-
TOYHO-BbITSXHbIX arperatos HOVAL ¢ pekynepaunein
TENNOTHI BLITAXHOrO Bo3ayxa (puc. 2, 3). B atom
pexume NpPUTOYHO-BBITSXKHbIE arperatel pabotaioT
B OTOMUTENbHbLIA CE30H B paboyee BpeMs KoMnnekca,
B Hepabouyee BpemMa ycTaHoBkM paboTaloT B peumpky-
NAUNOHHOM pexume (puc. 4).

Ons obecnevyeHns MUHUMAaNbHLIX 3aTpaTt Ha oTon-
NeHue NoKanbHOW 30HbLI HAA NWHKEeN Kacc Ha YPOBHE
3,5 M oT nona Geinu YyCTaHOBNEHbI rNaakve BOAsHbIe
naHenm.

Ana ontuMusaunm pacnpegeneHns tTemnepartyp
1 0AHOPOAHOCTW Ka4ecTBa BO3AYLIHON Cpeabl No Bcemy

" Puc. 2. Pa6ota npuTO4HO-BbITAXHOMO arperara
B PEXWMe Harpesa c Tennoytunmaauuen



" Puc. 3. Npadmyeckoe naobpaxeHne BO3AYLWHOW CTPYK,
reHepupyemon B CeKuum Bosayxopacnpenenu-
Tens arperartoB Hoval B pexume Harpesa

06beMy 30aHMA U ANIA UCKNIOYEHWA 3aCTOMHBLIX WK
CKBO3HAKOBbIX 30H BO3/YLUHbLIX MAcC B TOProBOM 3ane
W HA IMHWEN Kace NpeaycMoTpeHa KpyrinoroavyHas pa-
60Ta NOTONOYHBIX NONACTHLIX PEBEPCUBHbLIX BEHTUNATO-
POB C U3MEHAEMbIM HanpaeneHnem OBUXEHUA BO3ayXa.
Bknio4eHWe BEHTUNATOPOB NPOWCXOAUT aBTOMATUHECKM

O

" Puc. 4. PaboTa npuUTOYHO-BLITSXKHOTO arperara
B peXxXume peunpkynaumm

* Puc. 5. Npacdpuyeckoe naobpaxeHne BO3AYLIHON CTPYM,
reHepupyemoi B CeKUUKM Bo3ayxopacnpenenu-
Tens arperatos Hoval B pexume oxnaxaeHus

npv pasHuue TeMmnepaTyp B BEPXHEN U HUXHEN 30Hax
bonee 5 ‘C. Takum o6pa3om yaaetcs AobUTLCa YyMEHb-
LWeHWs BpeMeHW paboTbl MPUTOYHbLIX YCTAHOBOK, 3KOHO-
MWK 3Hepropecypcos 1 Bonee komdopTHOM Cpeab Ans
npebbiBaHus Yenoeeka. be3ycnoBHO, Takve peleHus
paunoHankHbl U kpaiHe 3 dEeKTUBHBI NPU NPUMEHEHWN
B KPYNHbIX OAHOOObEMHbIX 34aHUAX OBLEeCTBEHHOIO
WNU NPOMBILLNIEHHOTO Ha3HAYeHUS,

MpUTOYHO-BLITAXHLIE arperaTbl TakXe WUCNOoNb-
3yIOTCA B IETHUIA Nepuoa B TOProBoM 3ane B AHEB-
Hoe Bpems (c 8.00 po 22.00) B pexume BEHTUNALNMN
n oxnaxgeHus (puc. 5). [1na 3Toro B HUX ycTaHOBAEHbI
TennoobMEeHHUKN-BO3AYX00XNaAUTENN, B KOTOPbIX
NPUTOYHBLIA BO3ayx oxnaxpaaetca no +17 “C. B HoyHoe
BpeMs ANS BbIXONAXWMBAHWUA TOProBOro 3ana v 3KoOHO-
MWW IHEPIrUM HA OHEeBHOE OXNaX eHue ycTpanBaeTcs
HouyHoe nposeTpuBaHme: 50% NPUTOYHO-BLITAXKHBIX
arperatoB pabortaloT Ha npuTok (puc. 6), 50 % —Ha Bbi-
TaXKY (puc. 7). Mpu 3TOM 3anyck HOYHOro NPOBETPU-
BaHWA NpeaycMoTPEH NPM yCNoBMK, YTO TeEMNepaTypa
BHYTPEHHEro Bo3ayxa He meHee +23 °C, a Hapy»XHOoro —
He Bonee +18 °‘C, B NPOTUBHOM CNy4ae pexum npo-
BETPUBAHUA HE ocyllecTBNAeTcs. Takxke NeTom npu
HepaboTawLlein cucTteme xonoaocHabxeHus ans no-
NONHUTENbHOW BLITAXHOW BEHTUAALWK UCNONb3YIOTCS
¢doHapw abiMoyaaneHus Npu temnepartype B 3ane 60-
nee +22 °C. OtkpbiBaHue coHapei ocyLecTBNAeTCA
Kak aBToOMaTtu4ecku OT garyvka TemnepaTtypbl, Tak
1 B py4HOM pexume. Npy 9TOM NPUOpUTET aBTOMAaTH-
4eckoro ynpaeneHust GoHapAMU OTHECEH K CUCTEeMe
AbIMOyaaneHuns.
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t——f
" Pyc. 6. PaboTa NnpMTO4HO-BLITAXHOrO arperara " Puc. 7. PaboTa npUTOMHO-BbLITAXHOMO arperara
B PeXUMe NPUTOKa NPU HOYHOM NPOBETPUBAHUN B PEXMUME BbITSXXKW MPWU HOYHOM NPOBETPUBAHUN
B ocTanbHbIX NoMeweHnax B NeTHUA nepuop 1M ocBeweHna cBNoKMpoBaHo C gardyMkaMmun aBuxe-
B HOYHOE BpeMms BEHTUNALUWSA BbIKIOYEHA, B OHEB- HWA, YCTAHOBNEHHBIMW B 3TUX NOMELWEHUAX, 4TO
HOe —BKN4YeHa B 0B6biMHOM pexume. B caHyanax TakXe No3BONAEeT CHU3UTb TeNN0- U 3neKTponoTpe-
OMUCHON YacTW BKJIOYEHUE BLITAXHLIX CUCTEM BneHwe.
OCHOBHbIE NOKa3aTe/n NpoeKTa
HaumeHoBaHue nokasartens BenunuuHa nokasatena
O6uian naowaab 34aHus, M’ 11100
CTpouTensHein 06beM 31aHus, M 88800
Pacxog TennoTtel, KBT, 939,6
B TOM Yucne
- Ha oTON/NeHne 373
- Ha BEHTUAALMIO 2"
-Ha BT3 254,6%*
Pacxog xonoga, kBT 653
YCTaHOBNEHHAA MOWHOCTb 3/1eKTPOABUraTenew, kBT, 334,767
B TOM YucCne
- Ha BEHTUNALMIO 71,855
- Ha BO3/AYIWHO-TEN/0BbIe 3aBeCh! 21,912
> - Ha oToNAeHWe (C 3NeKTPONOAOTPEBOM) 07
5 - Ha NPOTMBOMNOXapHbLIE MEPONPUATHA 18,5
® (MexaHW4ecKan BEHTUAALMA AbIMOYAANCHIA)
§ - Ha XONoA/0CHabweHue 2218
=

MNpumeyanue. * —c y4eToM TENN0Y TUAN3ALMW BEITAXHOM0 BO3ayxa, ** - ¢ koadhduuMeHToM 0AHOBpEMeHHOCTH paboTel 3asec 0,5.
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XonopocHabxeHue TennoobMeHHUKOB-BO3QYX0-
oxna,u,meneﬁ NPUTOYHO-BbITAXHbLIX arperaTtos B Ten-
nbliA Nnepuopg roga npeaycMaTtpuBaeTcs ¢ NOMOLLBIO
LEeHTpanbHOW XonoauMnbHOM ctaHuun. B cocrtae xo-
NOAWNBHOW CTaHUWW BXOOAT: XONOAWMNbLHAA MalluHa
HOMWHaNbLHOW NPOM3BOAUTENBHOCTLIO 465,9 kBT, ak-
KYMYNSaTOp Xonoaa eMkocTbio 2676 kBT-4, HAcockl,
TennoobmeHHuk, 6aku n apmartypa.

MpUMEHseMbIA akKyMynsToOp X0n04a UCnonb3yeT
CKPBLITOE TEenno 3amMopaxuBaHua BoAbl. TpybGyaTbii
3meeBuk norpyxaetcs B 6ak ¢ Bogoi. Mo ameesunky
LMPKYNMPYeT PacTBOP ATUAGHINIMKONS, KOTOPLIA, B 3a-
BMCUMOCTM OT pexuma paboTbl akKymynaTopa, Hamo-
paxueaeT nmbo pacTannueaeT nef Ha NoOBEPXHOCTH
Tpybok 3meeBuka. Cxema CUCTEMBI X0N0A0CHaABXeHU:
1 nogpobHoe onucaHue ee paboTbl NPMBEEHbLI B CTa-
Tbe [6].

OcHOBHblE okasaTenu NPoeKkTa NpMBeaeHsl B Ta-
onuue.

3akn4yeHue

MNpeaycMOTpeHHbIe NPOEKTOM apXMTeKTYpHbIE,
KOHCTPYKTUBHLIE M UHXEHEPHbIE peLleHns No3Bonvniu
He Tonbko o6ecneynTb BbLICOKYID 3IHEPreTU4ecKylo
3 PeKTMBHOCTL TOProBO-CKNAACKOro Kommnnekca,
HO W B LEIOM OTHECTW NPOEKT 3[4aHNa K 3eNeHOMY
CTPOUTENLCTBY, YTO NOATBEPXOEHO pe3ynsratamu
npoeefeHus Bcepoccuinckoro KOHKypca no aKono-
rMY4ecKOMy OeBenOnMEHTY 1 aHeproagekTMBHOCTH
Green Awards 1 npucyxaeHvem npoekty nobegas
B HOMUHaL MW «TOProBas HeABUXUMOCTb»,
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PUSCLENEAR

LleueHTpanu3oBaHHble CUCTEMDI

BeHTUnAauuu Hoval
ANA NOMeLlLeHUN
C BbICOKMMM NMOTONIKaMM

B KpblwHble NpUTOYHO-BLITAXKHbIE arperarbl
C CeKuuein pekynepayuu
ans oborpesa/oxnaxaeHus cepuun RoofVent®

B PeunpKkynaumnoHHble arperarbl
ans oborpeea/oxnaxaeHus ¢ pyHkuuen
nogmeca ceexero Bosayxa cepum TopVent®

MpeumywecTea [leyeHTpan30BaHHbIX CUCTEM
BeHTUNALMK Hoval:

M OTcyTCTBME CUCTEMbBI BO3YXOBOAOB

W [lpocToTa npoeKTUpoBaHUs

B [MOKOCTb B KOHCTPYKLMM arperata

W VHAMBMAYaNbHAA CUCTEMA aBTOMATUKM

W [1030HHOE ynpasneHne KNMMaTom

M Bo3pyxopacnpegenuten UHXEKLMOHHOTO
tuna Air-Injector

W bonbuwas nnowanb NOKPbITUA OAHWUM arperatom

united @ elements

engineering

United Elements Engineering — 3KCKN103MBHBIA AUCTPUOLIOTOP
o6opynosanuna Hoval Ha Tepputopum cTpaH TamoxenHoro Cotosa

105122, r. Mockea, llenkosckoe wocce, A. 5, cTp. 1.
Ten./dakc (495) 790-77-07

197110, Cankr-Netepbypr, yn. b.PazHoumnHHasn, g. 32.

Ten. (812) 718-55-11, dakc (812) 718-55-14

Peknama
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KnioueBble cnoea: BEHTUNALWS, BO34YX000MeH, MHbWNLTPaLmMs, BO3AYLWHbIA 6anaHc, MPUTOYHbINA

BO34YyX

ornacHo CM 54.13330.2011 «3paHuns xunsie

MHOTOKBapTUPHbIE», «[Tpu NpoeKkTupoBaHnm

W CTPOUTENIbCTBE XUITbIX 3,&6”1413 .o AOJIXKHBI
6bITb MPEeaycMoTPEHblI Mepbl, o6ecneynBarnLne Bbi-
MOJIHEHWUE CaHNTapHO-3NUAEMNOIOrMHECKNX U KO-
nornyeckux tpeboBaHuii 1Mo oxpaHe 340P0BbS Ji0-
Aen...» [2].

Ha npakTuke 3a nocnegHwe roabl, 6e3nymMHo npu-
MEHSIS NporpeccuBHbie 3apybexHble TeXHONornu, no-
BbllLas TENNo3alumMTy 34aHMiA 3a CHeT UCMob30BaHUA
BbICOKOKAYE€CTBEHHLIX YTENIUTENEN B KOHCTPYKLMK
CTEH W NOKPbLITUIA, OKOH C MOBLILEHHLIM CONPOTUBNE-
HWEM Ternnonepenaye 1u BO34yxXONpPOHULLAEMOCTH, Mbl
CoKpaTUnu 3aTpaTbl Ha OTOMNNEHWE XUNbIX AOMOB, HO
3aTpyasunu paboTty BeHTUNAUMK, He obecnedns op-
raHn30BaHHOW NoAAa4Yn CBEXEero HapyXHOro Bo3gyxa
B nomeweHus. (Cuctema oToOnIeHWs U OTONUTENbHbIE
npubopkl NoABUPaInTCH Ha KOMNEHCALMIO TENNONOTEPL
Yepes HapyXHble OrpaxXaeHust U Harpes BEHTUIALMOH-
HOW HOPMbI BO3ayxo0BmeHa. MNoaTomy, ecnu keaptupa
3akynopeHa u HeT TepMOCTaTOB Ha OTOMUTENbHbIX
npubopax, TeMnepatypa Bo3ayxa B HEW NOBLICUTCA
0o +25...426 "C 1 xunbubl ByoyT BbIHYXAEHbLI NPUOT-
KPbITb GOPTOHKM UK ppamyrv OKOH ONS BOCCTAHOB-
neHua koMmpopTHON TemnepaTypsl Npu paboTtatowein
BEHTUNALMK.) B peaynstare mMbl NOAY4YUNM OTCYTCTBUE

pacyeTHoro Bo3gyxoo6meHa B kBapTupax. PacyeT vH-

GUNETPaUUKM Yepes3 OKOHHbIE MPOeMbl He MOXeT BbiTb

4yacTblo Bo3aywHoro GanaHca, Tak Kak COBPEMEHHbIE

NNacTUKOBbLIE OKHA MPaKTUHECKN repMeTU4Hbl, TO Xe

OTHOCUTCH W K COBPEMEHHLIM BXO[HbLIM ABEPSIM — OHU

repmeTuyHel. Takum 06pa3om, Mbl UMEEeM 3arepmeTu-

3MPOBAHHYIO KBAPTUPY. BLITAXHbIE CUCTEMbI CAHY3N10B

W KyxHW nepecTtatoT paboTtaTb.

B peaynbraTte, Ha pOHE CHUXKEHWS IHEeprosa-
TPpaT Ha OTONMIEHME NOMELLEHUA, UMeeMm:

*  yxyaleHue MUKPOKNUMAaTa B KBapTupe, 4To npu-
BOAMT K npesbiweHnio NMAK no pasnmyHeiM nokasa-
TEensiM, PasBUTUIO NErOYHbLIX U PECNUPATOPHBIX 3a-
BHonesaHWii, NOABNEHWNIO NNECEHU U APYrnX rpUBKoB
B NOMELLEHUAX U T. 1.

* CO3[3EeTCH ONACHOCTb B NOMELLEHUAX C ra30BbIM
obopynoBaHveM (MKTbl, BOAOHArpesaTenu, Tenso-
reHepaTopsl).

Ha xakom aTtane NpPOeKTUPOBAHWUA WNW CTPOM-
TenbCTBa NPOWUCXOAAT HapyleHus, npuBoaamne
K TakKum pesynsratam? PaccMOTPUM LOKYMEHTHI, pe-
rynupylowme atu tpeboeanma: CIN 60 [1], CMN 54 [2],
FOCT 30494 [3], CanlMuH 2.1.2.2465 [4].

1. BbITSXHbIE CUCTEMbI NPEANOXEHO MNPOEKTUPO-
BaTb €CTECTBEHHbIMUW, 3 MEXAHWYECKMMW TONBLKO
B cnydyae, ecnu He obecne4ynsaeTcs ypaneHue



HOPMUPYEMOrO pacxoja Bo3ayxa npu temnepa-
Type HapyxHoro sBo3ayxa +5 *C. MNony4aercs, 410
ATO OTBETCTBEHHOCTb NPOEKTUPOBLLMKA? A KTO U3
NPOEKTUPOBLUVKOB AenaeT Takoi pacyet? ymaio,
HUKTO, WHa4ye BCE cUCTeMbl Obinn Bbl MexaHu4e-
CcKune.

2. Mo npuToKy B KBAPTUPY CUTYyauua cnoxHee. Pa3o-
6bem BONpoc Ha aga:

2.1. Konn4ecTBo npUTO4HOrO BO3AyXa.

[aHHble 0TAMHaTCA U COCTaBNAIOT NPY PasHbiX Ba-
puaHTax:

a)3 MS/‘-I Ha 1 M2 (>kunoi nnowagu 0,55 ot 0bLweit)
npv naowanm keaptTupsl meHee 20 M2 Ha YenoBeka;

6) 30 M*/4 Ha HenoBeka NPV NAOLLAAKN KBAPTUPBI 6O~

nee 20 M° Ha Yenoseka, Ho He meree 0,35 4™ (h

= 2,55).

ataxa

PaccmoTtpum npumep. TpexkoMHaTHasA KeapTupa
(pekomeHaoBaHHan nnowanb 56-65 M2 [2]), npoxw-
BaeT 3 unu 4 yenoseka.

* 65 M2, 4 yenoseka: L
=107 M.

» 65Mm° 3uenosexa: e
x 2,55 x 0,35 = 58 m°/u).
Kak Buanm, uncppbl He CUNBHO OTAKYAITCH. BaxHo,

4YTO 3TOr0 HEAOCTATOYHO A5 KOMMNEHCAWWKW BbITHXKW:

Louraxn = 100 (KyxHs/ras) + 25 (c/y) + 25 (BaHHa) =
=150 Ma/'-l.

Loraxcn = 60 (kyxHs/anekTtpo) + 25 (c/y) +
+ 25 (BanHa) = 110 M°/u.

=65 x055x3-=

npuToKa

=3 x30=90Mm>/u (65 x

2.2. lNo cnocoby nocTynneHus NpUTOYHOro BO34Ayxa.

«B Xunbix KOMHaTax 1 KyxHe rnpuTok Boagyxa obe-
CIEYUBaeTCH Yepes Perynmpyemsie OKOHHbIE CTBOPKH,
¢ppamyrn, opToyYkK, KaanaHsl Wmau Opyrue ycTpon-
cTBa...» [2]. 3a kem BbIGOP? MPOeKTUPOBLLMK, 3aCTPOA-
WK, xuney? NpoekTUpoBLMK Hanucan TpebosaHwe,
3aCTPOMLLMK MOCTABU/ CaMble AelleBble OKHA, a Xu-
ney, 3akpbin okHa —ayet?! PopToyHkn —4To 3T10? KTo-TO
NOMHUT? B pesynstate NpoMCXO4WT XaoTUYHOE, NUKO-
BOE NPOBETPUBaHWNE, KOTOPOE He oBecneYnBaeT paBHo-
MEepPHOCTb BO3Ayxo0bmMeHa.

Ocobble TpeboBaHMa BO3HWUKAKOT NPW NOKBapTUp-
HOM TennocHabxeHnn, 0COBEHHO NPW OTKPLITBLIX Ka-
mepax cropanus. B nepeoit peaakumn Hosoro CI no
NoKBapTUPHOMY TennocHabxeHuio noasnseTcs Tpebo-
BaHVe 0 NPUTOYHO-BLITFXHON BEHTUNALMW C MEXaHu-
yeckum nobyxaeHnem Ang NoOMeLLeHNn ¢ TennoreHe-
paTtopom.

[OTOBbLI X Mbl CErOAHA K TAKUM MEepam npu He-
PELUeHHbIX NepeYyncneHHbiX Bbile Bonpocax? OnbiT
3NAUTHOMO W YHWKANBLHOTO CTPOMTENLCTBA NOKa3biBaeT

060CHOBaHHOCTb MPUMEHEHWS B MPOEKTax MexaHu4e-

CKWMX BbITSIKEK M3 «TPA3HBIX» 30H: KYXHA, CaHY3/bl, Kna-

NOBbIE, CYLUIWNIKW. TTpPUMEHEHWE NPUTOYHBLIX YCTaHOBOK

W UEHTpanbHbLIX KOHAWUWOHEPOB ANS NOAAYN CBEXEro

4yucToro Bo3ayxa. [la, HECOMHEHHO, CTOMMOCTb Takmx

cucTem Bbilwe. Ho Ha apyroit Yawe Becos —340P0BbLe
niaein n 6esonacHoCTb.

CerogHsl, B pamkax nporpammel MuHuctepcrtea
ctpoutenscTBa u XKX Poccun, npoucxogut aktyanu-
3aumsa OCHOBOMONAarawwMx CBOAOR nNpasun. Ha atom
aTane HeoBXxoQMMO BHECTU M3MEHEHWs, COOTBETCTBY-
IOLMEe COBPEMEHHBLIM YCNOBUSAM 1 obecnevuealoume
cobniogeHve TpebosaHuii NO aHEProadHEeKTUBHOCTH,
oxpaHe 340poBbs Noaen n GesonacHoCTM aKcnnyata-
LMW XKWNbIX 30aHWNIA:

1. PeweHusa no obecneveHnio Tpedyembix pacxonos
BO34yXa B BbITAXHbLIX CUCTEMaX BO BCEX pexumax
aKCnNyaTauuu, BKIYaa yCnosus Npu tTemneparype
6onee + 5 °C (MexaHW4Yeckas/eCTecCTBEHHAs BEHTH-
nauma?).

2. OBa3aTenLHOCTb KOMMEeHcauMM NPUTOKOM pacxo-
0B BbITSXKHOMO BO3ayxa.

3. Metog nogayn NPUTOYHOrO BO3ayxa AOMKeH obe-
cneumeatbes 6e3 yyacTus xunbua (ONTUMManbHbIM,
BUAMMO, MOXET BbITb BCTPOEHHOE B OKHO 3UMHee
NPOBETPUBAHKE).

4. TpvmeHeHne cuctem aHeprocbepexeHua ana
CUCTEM BEHTUNALMW, ECNW 3TO NOATBEPXAaeTCs
9KOHOMUWYECKMM PacHeToM, Y4UTbIBas pasiuyHbie
K/IMMaTUHECKME 30HbI U YCNOBUS peasibHON SKCny-
arauum Npuv CYLLECTBYIOLLEM MEHTANMTETE POCCUIA-
CKOro XuTens.

310 — MUHUManbHbie TpebGoBaHWA, KOTOPbIE
AOJDKHbI 3aKknagbiBatbCH B NPOEKTblI HOBbIX U pe-
KOHCTPYMPYyeMmbIx Xuneix 3gauwii. Kak gonon-
HUTEeNbHBIe, YNy4YlWanuwune MUKPOKJIUMAT Mo-
MelwjeHnii MOTyT peKoMeHAoBaTbCsi CUCTEeMbl
MPUTOYHO-BBITSXHOW BEHTUASUNN [N5 OTAENIbHbLIX
KoMHar, keapTup. Ho 310 yXe 3a cyeT Xunbua.

Jlureparypa

1. CN 60.13330.2012 «OTonneHue, BEHTUNAUMA U KOH-
AuuroHnpoBaHne», — M., 2012,

2. CN 54.13330.2011 «3gaHna xunble MHOrOKBapTUp-
Hble». — M., 2011.

3. IOCT 30494-2011 «3aaHus xunsie v 06LECTBEHHBIE.
MapameTpbl MUKpPOKAUMATA B NOMeLweHusax», —M.,
2011.

4, CaHluH 2.1.2.2645-10 «<CaHnTapHO-annaeMmonorn-
Yyeckue TpeGOBaHHH K YCNOBUAM NPOXWBAHWUA B XWN-
NbIX 30aHUax U nomewleHuax». — M., 2011, =
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KOHOEHCAUMNOHHbIX KOTJIOB

MN.A. Xasarnos, npodeccop, AOKTOP TexH. Hayk, HUY «MockoBckuii locyaapcTBeHHbi CTpouTenbHbIA
Yuueepcurem»
A.C. Yynenég, accucTenT, nhxeHep, HUY «Mockoeckuii locynapcTeeHHbiii CTpouTensHblii YHuBepcuTe,

otvet@abok.ru

Kniouyesble cnoBa: KOHAEHCALWOHHBIA KOTeN, yXoAfLMe radsl, NOTepn TeNNoThl, KO3hGUUNEHT
None3Horo AencTens

B cratbe npueeneHbl BLIBOPOYHBIE KTMMATUYECKME NOKA3ATENM, XOPAKTEPU3YIOLME
NPOAONXKMUTENLHOCTb PABOTHI KOTNIOB B KOHAEHCALMOHHOM pexume. YyeT AaHHbIX No-
KasaTenen Heobxoaum Npu aHanuse BeNUYMHbI KO3PPULMEHTA NONE3HOrO AeHCTBUS
KOTNQ B rofloBOM uukne ero pabotsl. [TpuseneHsl peaynsTatel UCMBITAHUIA NO Onpe-
aenexuio 3pPeKTUBHOCTU KOHAEHCALMOHHbLIX KOTNOB M npounaseaeH pacyet KM
KOHAEHCALMOHHOrO KOT/IA MO BPEMEHMU M MO PACXOAY TEMNNOThI.

MpyuMeHeHWe KOHAEeHCAUWMOHHbIX KOTnoeB obe- npu pabote ¢ TemnepaTypamMu NOBEPXHOCTEW Ha-
cne4ynBaer 3Hepr03¢0¢eKTVIBHOCTb 3a CYeT Tonnue- rpeea KOTna HMXe TemnepaTtypbl TOYKM POChLI Npo-
HO COCTaBNALWENA B 3KCNNyaTaUMOHHbIX pacxonax, AYKTOB CropaHvs no TemnepaTtypHomy rpaduky
haxe HEeCMOTPSA Ha POCT KanuTallbHbiX BNOXEHWIA B cucteme otonneHms +60...+40 °C, yTto npuseger
B YCTAHOBKW. K yOOPOXaHW CUCTEMbI TEI'IJ'IOCHaﬁ)KEHMF!, yBenn4yn-

KoadpdpuumneHT noneavoro gencreuna (KMI) koH- BAA KanutanbHble BNOXEHWS B HECKONbKO pas.
[EHCAUMOHHOro KOTna 3aBucuT OT CTeneHu Ucnob- B Poccun npuxognTcs MCNonb30oBaTh TeMnepa-
30BaHMA TENNOThl KOHAEHCAUWW BOAAHbLIX NAPOB U3 TypHble rpadpukKm C OTHOCUTENbLHO BbICOKMMMK pac-

NPOAYKTOR cropaHus. 310 6yaeT oCyulecTBAATLCA YyeTHbIMKU Temnepartypamu: +95...+70, +90...+70 °C



Tabanua 1
Knumatuyeckune xapakTepucTUKK

ApxaHrensck | Boarorpag Mockea Hunkmit Omck S
NoasTnG Tarun Metepbypr
+95...+70 (+80...+60)

PacyeTHas Temnepa-l;ypa 29 75 28 33 36 24

Ha oTonneHue t, ., C

(ipegamKisAsRDETS G 10- 254 178 212 233 227 223

NUTEALHOro nepuoja to'ron' oyT

CpejaHan TeMnepaTypa oTo- b = it o g

nuTeNbHOrO nepuoAa t,, °C, i & Sl B e $

|

TemnepaTypa Ha4yana KOHAEH- Ao L _anif v T e

CaLIMOHHOTO NEpHOAa 100y °C 7,8 (-18,2) 7.9 (-15) 10 (-17,4) 13 (-20,8) 15 (-23,5) 6,9 (-14)

nPOAOIIH(HTEﬂbHOCT b HEKOHAEH-

CaUMDHHOD MEPHONA T._ CYT, 88,9(289) | 562(17,5) | 60,3(14,8) 65 (15,1) 69,3 (29,9) | 54,8(16,2)

HIPSABMIGTENEHEETE BORABE S 1 1 (275 .2) | 126,9 (160,5) | 1517 (197,2) | 168 (217,9) | 157,7 (197,1) | 168,2 (206,8)

CALMOHHOrO NepuoAa Ty, CyT

e 0,650 (0,887) | 0,713 (0,902) | 0,603 (0,925) | 0,721(0,934) | 0,695 (0,868) | 0,754 (0,927)

Tt By 0,45(0,62) | 0,35(0,44) | 0,416(0,54) | 0,46(0,6) | 0,433 (0,54) | 0,46 (0,57)
n kak muHumym +80...+60 ‘C. Takme temneparypsl Q,—noTepun TeNNOThI C yXOOALMMK rasamu, Kx/kr;
npennofaraiT Hanu4ne NPoaoXUTENbHLIX Nepuo- g, —NOTEPX TENNOThI C YXOAAWUMW razamu, B AONAX;
noB paboTbl KOTNOB Ha BONEE HU3KUX PEryMpPyeMblx a-koadppuumneHT nabbiTka BO3ayxa;
Temneparypax BoAbl, AONYCKAOWWX KOHAEHCALWOH- |, —3HTanbNMUA XON0AHOr0 BO3ayxa, KX /K.
Hbld pexuMm. MNpoaoNXUTENBHOCTE TAKUX NepuoaoB JOCTOBEPHOCTEL MONYYEHHbIX AaHHbIX MPOBEpA-
3aBUCUT OT KNIUMATUYECKUX YCIIOBUIA U OT KONMYECTBa nack No0 U3MEHEHWIO BNAaroCoAepXaHus B AbIMOBbIX
4acoB CTOSHUA HU3KUX TEMMEpPATYp, a Takxe oT npo- rasax Ad,,, koTopoe Bbi10 ONpeaeneHo no macce 06-
OOMKUTENBHOCTM OTONMUTENBHOIO NepUoaa U T. 4. pa30BaBLEerocA KoHAeHcaTa 3a Bpems onbITa.

B ctaTbe nprBeneHsl pe3ynstaTthl OLEeHKW BPEMEHN Pesynsratel UCNbITAHWIA (PUC. 2) OTpaXKaloT 3Ha4YU-
paboTkl KOTNOB B KOHAEHCAUWOHHOM PEXUME NYTEM TenbHbl pocT KINJ koTna npy CHUXeHuM Temnepartyp
NOCTPOEHUS TemnepaTypHbix rpadpukos +95...+70 NocTynalowero TennoHocuTens.

n +80...+60 "C pna HekoTOpbIX ropoaos Poccuu. Takum o06pasom, MOXHO YyTBepXAaTb, 4TO
Bpema paboTel KOTNA B KOHAEHCALWOHHOM PEXUME B aKcnnyataumoHHom pexume KM rasoBoro

YCNOBHO CHMTANOCL ANng OTONUTEeNbHOro nepuoana,

koraa Temneparypa o6paTtHol Boabl B CUCTEME OTOMN- :
nenus < +50 °C. T8 % T T
XapakTtepuctiku (Tabn. 1, puc. 1) nokasbiBaloT BNK- gl :ﬂ(so-so)
AHUe knumartudeckux dpakTopos Ha KM/ kotna B rogo- %0 2y oy _® :”
BOM LKNe ero pabotsi. 830 N Tuou(95 - 70)
[Ons 06paboTkM ONbITHLIX AAHHLIX BbIN0 NOAYYEHO ég% 2 2 A
3HAYEHWE BHTANbNUN YXOAALLMX ra308 |, Mo 3Haqe- 0 2 S *_ (80-60)
HUIO KOTOPOI NPOV3BOAMUNCSH PACYET NOTEPh TEMNAOThI il :_"_L“":,,_.—?‘ 5760
C yXOAALWMMK rasamu o BLICLLE TENNOTE CropaHns i H Wm
tonnuea Q,°, no sBennumHe kotoporo HaiiaeH KMNA éé . £20C g
KoTha. -24-25-26-27-28-20-30-31-32-33-34-35-36 E
Q _lw= o
q,= & = o ! = Puc. 1. 3aauchclch OTHOWEHNUA T, /T o0 W Teoun OT =
f 8 pacyeTHOW TeMMNepaTypbl HAPYXHOro BO3Ayxa

57
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3
D, krim n, %
A A
90,28
89,15 d,
146
8,05
135 B
124} 8695
n
113 toC
349 396 440 479 5o

® Apxawrensck (nogava)
1 @ Bonrorpag (nogava)
T A ApxaHrensck (o6parka)
20 2 m Bonrorpag (obparxa)

10 tw. *c

+8 +6 +4 +2 0 -2 4 -6 -8 -10-12-14-16-18-20-22-24-26-28-30-32 s

" Puc. 2. 3aBUCUMOCTL BNarocofepXaHua yxoaaumx ra-
308 1 KN koTna ot TemnepaTtypbl TENNOHOCH-
TENs Ha BXOAE B KOTen

KOHAEHCaUMOHHOro koTna paseH 88-90 % no Buicwein
TEeNnnoTe cropaHvsa Tonnmea, 4To Ha 8—11% Bbilwe 3KC-
nnyaraunoHHblx KN4 tpaamumoHHbIX KOTNOB.

Ona onpeneneHus BAWAHMA BHELWWHWX Temnepa-
TYPHbLIX GaKTOPOB Ha CYMMapHbin 3 HEKTUBHLIN
KN 6sina nony4eHa 3asMCUMOCTb TEMIEpaTyp BOAbI
B nopatwowei n o6patHon MarucTpanax npu perynu-
POBAHWK MO HAr py3ke Ha OTONNEHWE OT TEMNEPATYpPhI
HapyxHoro so3ayxa (puc. 3). Pacyet npoMssoanncs
no TemnepartypHomy rpaguky +80...+60 °C ons Bon-
rorpaga v ApxaHrenbcka. Temnepatypa obpaTHOM
BOAbI B MOMEHT Ha4ana kongeHcaumm +50 °C.

OuyeBnAHO, 4TO NONYyYEHHLIE Pe3yNbTaThl XapakTe-
puayloT 3asucumocTs KIMNJ koHaeHcauMoHHOro koTna
B 9KCMNyaTauMOHHbIX YCNOBUAX OT AONWN CKOHOEHCK-
POBaBLUMXCA BOASAHbLIX NAp0OB M3 AbIMOBbIX ra3os, T.e.
OT pexuma akcnayataumm no TemnepaTtype TennoHo-
cuTens Ha Bxoae B TennoobmMeHHuK koTna (puc. 4).

Mo NpoaoMXMUTENBEHOCTU CTOAHWA WHTEPBANOB
TemMnepaTyp HapyXHOro Bo3ayxa 3a OTONUTENbHbIN
nepuoa v NPoAOIXKUTENLHOCTU OTOMUTENLHOMO ne-
puopa (Tabn. 2), ucnonsbays aHaveHne KMo koHpeH-
CauMOHHOro KOTNa ANs Kaxaoro uHTrepeana remne-
partyp, onpeaenseTtcsa pacueTHelin addekTuBHbIA KN,
no BpeMeHu:

" Pyc. 3. 3aBUCUMMOCTb TEMNEPATYPbI TENNOHOCUTENS
B CUCTEME OTOMNNEHUs OT TEMNepaTypbl HAPYX-

HOro Bo3aanyxa
n z
nP=3n2
T=207
rpe
n;—-KMNA rennoredeparopa Ans uHtepsana remnepa-
TYP,%;
2,~NPOAOMXUTENBHOCTE CTOAHWA UHTEpBana Temne-
paTtyp, CyT;

Z = 365 - konnyecTBO CYTOK B roay.

Mo HopmaTKBy TemMnepartypa TennoHOCUTens, no-
cTynaloLlero Ha ropsa4ee sogocHabxexue, . = +55°C.
B aTOoM cny4ae B neTHMin Nnepwoa KOHAEHCaUWOHHbIN
pPexXnuM HEeBO3MOXEH, HO eCNu y4uTblBaTb, 4YTO pac-
CMaTpuBaemMsble KOT/bl B OCHOBHOM UCNONbL3YIOTCA ANA
aBTOHOMHOrO TennocHabxeHus, yMecTHO roBOpPUTh
o Temnepartype Ha IBC t.,. = +45 °C. B aTtom cny4ae
W B HEOTONUTENLHLIA Nepuog koten byaet paboTaTb
B KOHAEHCAUWOHHOM pexumMe C COOTBETCTBYIOLLUM
KnAa. Toraa 3HavyeHns pacvyeTHoro appekTMeHoro
KM no spemMeHn cocTasar:

* Ana ApxaHrenbcka: npu t,, = +55 ‘C-n;"" =
=88,13%, nput  =+45 'C—r;zBp =88,80%;
* Aans Bonrorpapa: npu +t,,. = 55 °'C-n," = 87,23%,

npu t .. = +45 ‘C-n;"" = 88,35%.

Tabnuuya 2
MpoAOMKNTENBHOCTE CTOAHWA MHTEPBANOB TEMNEPATYP HAaPYKHOMO BO34YyXa 3@ OTONWTE/IbHbIA NepUoj
KonnyecTBo CyTOK 3a OTONWUTE/bHBIA Nepuog
co CPEAHECYTO‘-(HbIMH TEMnEpaTypaMVI Hapym®HOro Bo3gyxa
lopog
575 i i UENED T, ] e 4 <30 =P5 20, “15ic =10.., =5.., 0.
~40% | =35°C |<30% | ~25°% | &20°C | -157C. | <10°C | =h5°€ e +8 %€
ApxaHrenbcx 0,05 0,3 1,6 4,3 9,4 18,5 31,9 45,4 67,55 75
Boarorpag x — 0,03 0,5 47 12,3 21,1 30 60,37 49
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" Puc. 4. 3asucumocTs KM kotna no Beicwen tTennote
cropaHus NPUPoOLAHOro rasa oT TeMneparypsl Te-
NAOHOCUTENS Ha BXOAE B TeNnnooBMeHHWUK KoTna

AddekTmBHbln KM kOHOEHCAUMOHHOro KoTna
MOXHO Bonee TO4HO paccuHnTarhb No pacxony TennoTb
Ha otonneHue Q,, n NBC Q,,, B COOTBETCTBYIOLIME NE-
puoabl, kotopble onpeaensiotes no CHuM 41-104-2000
A9 TWMOBOFO KOTTeAxa nnowaasio 300 Mm%, 8 KOTOPOM
NpoXnBaeT 5 Yenosex.

MNocne onpeneneHus pacyeTHoro tennonoTpeb-
NeHWsi CTPOUTCS rpaduk rogoBoro pacxona TennoTsl
Ha OTONJEHME B 3aBUCUMMOCTKN OT TEMMepaTypbl Ha-
pPY>XHOro Bo3gyxa:

Q;,mw = Q tn i rum i

om om t -t
n H

roe

t,—TemnepaTtypa Bo3ayxa B nomeleHuu, °C;

t,,—CpenHss Temneparypa oTonuTenbHOro nepuoaa,
‘C:

I, —pacyeTHas TeMneparypa HapyxHoro sosayxa, ‘C,

v rpacduk rogoBoro pacxoga TennoTbl Ha ropsvyee

BogocHabxeHre B 3uMHUIA Q. 1 NEeTHUIA Nepuoasbl

neto,
Qrsc -

rec

ngmu = Q

28C 28¢

roe

t,,—Temneparypa UCXOAHOro TENNOHOCUTENS B He-
OTONUTENbHLIA Nepuog, NPUHUMAETCH PaBHOW
+15°C;

t,—Temneparypa UCXoOHOro TenIOHOCUTENS B OTO-
MUTENbLHLIA Nepuroa, NnpuHUMaeTcs pasHon +5 °C.
Mcnonb3ya rpadmk rogoBoro pacxona TennoThl

(puc. 5) n TemnepaTypHblid rpaduk (puc. 3), MOXHO

nony4nTe 3Ha4yeHune Kl koHgeHcaunoHHOro KkoTna

UBADA

TEMNJTOBbIE HACOCHI

A

3\
A\

e e

ZUBADAN
MHHOBALIUM
B 9ODPEKTUBHOCTU

NPOMBILUNTIEHHBIE CUCTEMbI

TennoBble HAacOChI ANA KOMMEPYeCcKoro
W NPOMBbILLNIEHHOTO UCNOJb30BaHUS.
> He aBnaeTtca nogHap30pHeIM 060pyAOBaHUEM;
> OTCYTCTBME KanWuTalbHbIX 3aTpar
Ha KOMMYHMKaLMKX U TeNNOTPacchl;
> Bbicokas 3HeproadeKTUBHOCTb —
1KBT 3aTpaueHHON 3IeKTPO3HEPrum
patot ot 3 go 5 kBt Tenna;
> BbICTPbIA MOHTAX;
> Mo3aTtanHbii BBOA B IKCNAYaTaLMIO;
» OUCTaHUMOHHAA ANarHOCTUKaA;
> FapaHTUIHbIA CPOK 3kcnnyaTauum — 20 nert.

www.zubadan.ru

MITSUBISHI
A ELECTRIC

Changes for the Better

Pexnama
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1Q, MBr ® Puc. 5. lpacdmk roposoro
; A pacxopa TennoTsl
OTONMUTENLHbIA NEpUoA
(ol l l } | HEOTONUTEbHbIA NePUOA
Bt
- 1 1 1 | 1 | 1 1 1 L L l
8 15 1085 0 -5 =10 15 -20 -25 - 50 100 150 200 250 300 350 364
TemnepaTtypa HapyHoro sosgyxa, *C MpoaomkuTensHOCTb paboTsl KOTAE, CYT

(pvc. 4) ans kaxporo wHTepeana Temnepartyp
(no cpepHeil TemMnepaTtype B UHTEpBane) n onpege-
nuTk pacyeTHbln addekTueHblin KN no pacxoay te-
nNNOoThbl:

roe

Q,—-pacxop TENNOThl B MHTEPBane Temneparyp,
MBT;

Q,.,—roAOBON pacxon TenioTbl HA OTONNeHue
nIBC, MBT.

3HaveHusa cymmapHoro adpdextusroro KMNA no
pacxony TennoTbl:

e Ans ApxaHrenbcka: nput,, = +55 ‘C-n, = 88,40 %,
npu t,,, = +45 ‘C-n, = 88,48 %;

* anq Bonrorpapa: nput = +55°C —nEQ = 87,93%,
npu t, ., = +45‘C-n,2=88,10%.

Pacuyet apdekTusHoro Krni nzo oTpaxaeTt oTny-
LLEHHYIO TEMNNOBYK 3HEPIUI0 U PACXO[ TONAKBA W, Che-
[0BaTeNbHO, ABNSETCS 06LEKTUBHO HANBOoEE TOUYHBIM,
HO conocTaBnenue ero ¢ apdekTneHbIM KN4 n,_“p no-
KasbiBaeT Hebonblyio pasHuuy B pacyeTax He Gonee
+1%. NoaTomy Ans ynpoLweHus Npov3BoauMbIX pac-
4ETOB MOXHO MCMOMbL30BaTL ;.

Takum 06paszom, hakTUHECKWIA SKCNNYaTaLMOHHbIA
KM koHaeHcaunoHHOro TennoreHeparopa no Bbic-
wei Tennote cropaHus coctaenset 87,93-88,48%,
YTO 3HAYMTENBHO HUXE MaKCUManbHbIx 3HaveHmnn KN4
TennoreHepaTopoB, XxapakTepHbIX AN5 PEXMMOB C MA-
HUManLHLIMW TeMnepaTypamu 06paTHOro TeNIOHOCK-
Tens (= +30 “C) n = 94 % no BbICLIEN TENNOTE CropaHus.

Cnepyer OTMETUTb, 4TO MapKeTUHrosas npak-
Tuka 3apybexHbix Npon3BoauTenein 4acTo BBOAUT

B 3abnyxaeHne notpebutens HEKOPPEKTHLIMW 3Ha4e-
HuaMmuK KN koHAeHCcauMoHHBIX TeNNoreHepaTopoes no
HU3LWen TennoTte cropadusa (n = 105-107 %), 4to cooT-
BETCTBYET yKa3aHHbIiM paHee n = 94-96 % no BbICLLEN
TennoTe.

BmecTe ¢ TeM BaxHbiM NPeACTaBNAETCA BbIBOL
O TOM, 4YTO aKCnayaTaunmoOHHbIE YCNOBUA OTpaxarwT
ocobeHHOCTH pexnmos paboTbl KOTNOB U NoKasaTenu
9P PEKTUBHOCTU CYLLECTBEHHO OTNNMYAIOTCA OT «na-
pagHbIX», T.€. MaKCUMasbHbIX 3a8BNAEMbIX 3HAYEHWUI
KNA va 5-7 %, 4To Heo6x0AMMO yUnTbIBATb.

Nutepartypa

1. XagaHos N.A. CTOYHMKW TENNOTLI @aBTOHOMHBIX CK-
ctem TennocHabxeuuna: Monorpadua. —M.: MICY,
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PALINATOPbBI C
[TTTOCKUMW NAHETTAMIA:
CTUNbHDLIE, CTPOTME,
HEOBbIYHbIE!

Pexnama. Topap cepTHHUNPOBaH

C ragKumMm naHensiMm BCe CTaHeT ropasao npotye! %

Papunartopbl Purmo ¢ nNoCKMMK naHensimu — HeoThemnemasn cocTaBNAIoWANA COBPEMEHHbBIX 30aHUIA —

NPUBHECYT INeraHTHOCTb B Nioboi nHTepbep. Bnarogaps pazHoobpasunto gu3anHepCKMX peLueHmi,

HalMYMIO LMPOKOro CNeKTpa UBETOB U Pa3MEPOB OHU C TETKOCTLIO BNULLYTCA B Ball E'!EpCOHaJ'IbeIﬁ

CTWNb W 33AMYT AOCTORHOE MeCTO B BalLei kBapTupe. Mbl npeanaraem Yetbipe NUMHenKmn

3HEPro3hpPeKTUBHbLIX Pafinatopos, C NOMOLLLIO KOTOPbIX Bbl cMoxeTe Be3 ocobbix ycunuid cosaats T A
KOMPOPTHbLIA MUKPOKAMMAT BHYTPY NOMeLLeHus. A 4To6bl Bbl BbINK yBEpeHbl B NPaBubHOCTY

cAenaHHoro Bolbopa, Ha Bce pagunatopbl PUrmo ¢ NNOCKMMK NaHensiMn Mbl faem 10-neTtHio gByx cemeiicm8 npogyxuu. Eonee 200 uBemoB no
ra paHTV”O' ﬂonque I'IOJ]pOﬁHyIO MHqJO pmaumo B PerIOHaﬂbHOM 0¢Mce npoaax umu Y UJ;U"IF.‘ RAL, 6#‘-{”{)‘4(1;4 mamoBole u memannux,
O¢!HL|M3RI>H bIX AWnNepos Purmo. mHomecmBo munoB u paamepob.

Mogenu Plan Compact u Rameo, npegcmaBumenu
J?

spurmoill

LOW TEMPERATURE RADIATORS clever heating solutions
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cooTteetcTBum ¢ TpebosaHuamm MNMB6-01 93 (Mpa-

BUNa noxapHoi 6esonacHocTy B Poccuinckoin Pe-

nepauwnu MNMNB-01-93) Bce noMeLweHus, 3aaHns
1 COOPYXEHWA A0MXHbI 06ecne4ymBaTbCa NEPBUYHLIMK
cpeacTBamMu NoXapoTyLIEHWa — N CTPOUTENbLHBIE, U 3KC-
nayaTaunoHHble HopMbl 0653bIBalOT cOGMI0AaTL MEpPSI
noxapHon 6esonacHocTy. Kak nokaseiBaet npakTuka,
CTaHUMN NOXAPOTYLILIEHWUS YXe ABNSIOTCH HEOTbeMNe-
MbIM 31EMEHTOM CUCTEMBI NOXapobe30nacHoCTK.

HacocHas ctaHuus NoXapoTyLueHna —o0aHO U3
BaXXHEWLLMX CPEeACTB NOXapo3allmThl. Ee Ha3Ha-
YyeHue cocTouT B obBecnevyeHrn nogayn Boasl Unum
cneunanbHoOro coctasa K o4ary BO3ropaHus, obe-
cnevyusBas Nnpu atom NOCTOAHHOE AaBneHuve.

Boibupas cucTemy noxapoTyleHUs, HYXHO onu-
partbCs Ha ABa BaXHblX KPUTEPWS: NepBblil—aTo addek-
TUBHOCTL paboThl BCEW CUCTEMBI, @ BTOPOA — MUHUMK-
3aums yuwepba matepuanbHbiM LEHHOCTAM OT CPEACTB
noxapoTywexns. CUCTEMbI NOXapOTYLWEHNA MOTyT BbiTh
BOAAHBIMW (KOTOPLIE TylWaT OroHb BOAOW), NOPOLLIKO-
BbIMW 1 23P030NbHbLIMU.

YctaHosku, npumMmeHsiolne 8 pabote soay, Hanbonee
YHUBEPCANbHbLI N0 CPABHEHWIO CO BCEMUW OCTaNbHbLIMMU,
NOCKONbLKY MX MOXHO UCNONbL30BaTh Tam, rae 6esonac-
HOCTb NIOAEN N BO3MOXHOCThL MX 3KCTPEHHO 9BaKkyalmm
ABNATCH LeNbio, NPUOPUTETHON Nepen BCeEMK OCTafNb-
HbIMK (OduChI, rocy4pexaenusa 1 T.4.). Bona asnaertcs
Hanbonee WKWPOKO NPUMEHAEMbIM CPEACTBOM TYLIEHWA
noxapoBs, CBA3aHHbLIX C FOPEHUEM Pa3NnyHbIX BELLECTB,
BBUAY €€ AeeBU3Hbl U AOCTYNHOCTK.

Kak BbiBpaTh CTaHLUIO NOXAaPOTYLUEHUs

[Mpoun3soanTenein CTaHUuMA NOXapOoTYLWEHWA KpanHe
MHOro, oaHako ux o6beanHaT obuwme 0coBEeHHOCTH.

KoHCcTpyKkumMsa 1 NnpuHUKMN paboTbl HACOCHLIX
cTaHuuii, npumeHsiiowmnx B pabore soay, 06bIMHO
npakTU4eckn oauHakossle. HacocHas ctaHuus
COCTOWUT U3 OCHOBHOIO W Pe3epBHOro HaCoCOB.,
KOMMAEeKTa 3anopHon apMartyphbl, wkada ynpas-
NeHWs1, 3a UCKIDYEHNEM HEKOTOPLIX CTaHUMA,
KOMMNEKTYeMbIX N0 MHOMBUAYaNbHOMY 3aKasy
knueHTa. Npu BO3HWKHOBEHWW YpPEe3BblHanHON
cuTyaumn 3anyckaeTcsa OCHOBHOW HACOC (LLeHT-
pobexHbliA), 3anopHas apMartypa nogaeT Ha
BXOL, XWAKOCTb, cucTeMa paboTtaeT A0 NpuHy-
AUTENbHOro oTKNtoYeHus. B cnyvae Henonanok
C rnaBHbiM HACOCOM UKW HEAOCTATO4YHbIM YPOB~
HEeM OaBNeHWs 3anyckaeTcs pe3epBHbli 6NokK.

M rnasHoe B TakoW CTaHUMW-—UEHTpanbHbii HACOC.
MMEHHO OT Hero 3aBUCUT, HACKONLKO 3PDEKTUBHO CTaH-
LMA noxapoTylweHns ByaeT BNONHATE CBOW yHKUUK
B AKCTPEManbHOW CUTyaumu.

Hanpumep, ycTaHoBKM rnoxapoTtyweHuss Lowara
GFF poccuiickoro npou3eoacTea naroTasfnBalTes
Ha 6a3e HacocoB e-SV 1 e-NSC, npu ucnonb3oBaHnK
B CMPUHKNEPHbLIX CUCTEMAaX NOCTABNAKTCH C XOKeWn-
HacoCOM Ha e[MHO paMe ¢ OCHOBHLIMW HACOCAaMW.
ObopynosaHue 0TNn4aeTCs MOAYbHOW KOHCTPYKLWENA,
NEerkocTbio U BbicTpoTon OBGCNYXMBAHWUA, a TAKXe



MasnbiM CPOKOM OKYNaemMoCTW: NY4YWWiA ruapasnn-
Yecknin n anektpuyecknin KMNA cHuxaloT akcnnyarta-
LMOHHbIE pacxoabl. YcTaHOBKa M3roTtasnMeaeTcs
MONHOCTLIO B 3aBOACKUX YCNIOBUAX, 06ecneuynBan
BbICOKOE Ka4eCTBO NPOAYKLMW U CNPOEKTUPOBaHa
C y4eTOM [elCTBYILWMUX HOPM W nNpasun, noa-
TBepxaeHa Ceprtudukarom noxapHoi 6eaonac-
HocTtu CCPM-RU.NB04.H.00273. CTOUTL OTMETUTH
NPOCTOTY MOHTaXa ycTaHOBKKM Lowara: 3akas4uky Tpe-
ByeTcs BCero nuib NPUCOEAWNHUTE YCTAHOBKY K ABYM
TpybonpoBoaam 1 K NUTaHuIo.

LieHa ycTaHoBKM noxapoTyweHus Lowara
GFF BapbupyeTtcs ot 400 Thic. py6nei. Beico-
KOEe 3aBOJICKOE Ka4eCTBO, MPOCTOTa MOHTa-
Xa U KOHKYPEHTHas CTOMMOCTb — HECOMHEH-
Hble NPeMMyLLEeCTBA 3TOr0 NPOAYKTA.

Cpenn npeumywects HacocoB cepum e-NSC
MOXHO OTMETUTbL YA0BHYIO ANS 3KCnAyaTauum u pe-
MOHTa KOHCTPYKLUMIO (paboyee Koneco, NepexoaHylo
My®dTY U ABUraTeslb MOXHO M3BNEYb, HE OTCOEANHAR
KOpnyc Hacoca oT TpyBonpoBoaa) U Kopnyc Hacoca
13 yyryHa. Paboyee koneco MoxeT GbiTb BEINOAHEHO
13 BPOH3bl MK HEPXAaBeIoWen cTanm—no Tpeboea-
HWIO 3aKa341Ka, 4TO MaKCUMASIBHO NOBLILWAET Haaex-
HOCTb CUCTEMBI U NPefoTBpallaeT NnoTeHunansHoe
3akNMHUBAaHWE Hacoca B cnyyae A0Nroro NpocTos.
Takxe HacoCsl 9TON Cepuu HaxoosT NPpUMeHeHue
B VT, LT, xonoaunbHbIX LEHTPaX, NPOMBbILLNEHHBIX
KOTENbHbIX,

Cepus Hacocos Lowara e-SV-BepTukaibHble
MHOrOCTYMNeH4YaThle HACOChl HOBOIO NOKONEHWS, pas-
paboTaHHbie Ha Ba3e cTaporo MOAEeNLHOro psaaa ce-
pun SV. Hoesle Hacocsl Lowara e-SV npesocxoaaT
no BCEM TEXHWYECKUM XapakTepucTukam He TONbKO
CBOWX NpPefLecTBEeHHMKOB N0 CepUK, HO 1 arperarbl
npou3BoacTBa Apyrux komnauuin. CoyetaHue aHep-
roaddexTMBHOro asuraTens ¢ Bbicokum KMNA, anekt-
POHHOIO PerynnupoBaHus 4acToThl BPaLLEHUs U HOBOW
ruapasnukn noasonuno obecneunTts TpeboBaHKsa No
aHeproadpekTneHocT ErP 2015, npeB3onT Makcu-
ManbHoe 3Ha4YeHne knacca aHeproaddekTUBHOCTH
IE3. Hacockl o6ecneunsaiot Hanop Ao 330 M 1 noaavy
no 160 MS/'-L

BbiCOKOE Ka4eCcTBO M HAAEXHOCTb HACOCHOTO 060-
pyaoeaHus Lowara uasecTtHsl B Poccum ¢ koHua 70-x
roAos, koraa Bbinun 3akynieHsl NepBbie KpynHbie nap-
Tun oB6opynoBaHUS ONA XMMWHECKOW NPOMbILLNEH-
HOCTH. 0 CeroaHALWHNIA ABHb KOMNAHKA 3aHUMaeT
NUAUPYIOLWKWE MNO3MLUMK NO NPOOaxe CUCTEM BOMO-
cHabXeHWA N BOJOOTBEAEHMA.

Ha yTto ewie oGpaTUTL BHUMaHWe
npu Boibope o6opynoBaHus

Bo-nepsbix, KpaHe BaXHO y4ecTb 0ObEKT ycTa-
HOBKW. Tak, Ana MHOrO3TaXHOro AoMa He NoaonaeT
Takas e aBTomatuyeckas ycTaHoeka, kak ans HeGonb-
LWOro MarasuHa.

Bo-BTOpLIX, BAXHO 4ETKO NOHMMAaTL 06nacTe npu-
mMeHeHusn. Miarotosutenn o6bi4HO pasrpaHuymsaioT 0b-
NacTU NPUMEHEHWA Pa3HbiX MOAENEN, NOATOMY HYXHbIIA
TUN YCTAHOBKW NOABMPABTCA NOCNE 3an0NHEHUSA ONpoc-
HOr0 IMCTa, B KOTOPOM 0653aTENLHO YYUTLIBAETCH:
®  HAOEXHOCTb U APDEKTUBHOCTL CUCTEMBI: UMEIOTCA

NV pesepBHbIE HACOCH! U XOKEN-HACOC, Kak Npouc-

XOAMT NepexknioyeHne Mexay pexmmamm, M3 Kakoro

MaTtepuana BeiNnoJIHeHbl AeTanu 1 yansl o6opynosa-

HWUSA (KOMMO3WUT, CNNae, NNacTuk, MeTann);

*  ypoBeHb pacxoaos Ha TO;

® CTeneHb 3aluThl OT Neperpysok;

*  cpok BbecnepeboHoro hyHKLUMOHMPOBAHWUS;

*  ppems BbIxoaa Ha pabounin pexum (no CHulMam He
6onee 10 MURYT);

® COOTBETCTBUE POCCUIACKUM HOpMam cepTudukaLmm

1 6esonacHocTy;
®  KOMNakTHOCTb U MOAYNbHOCTb;
®  CNOXHOCTL MOHTaXa 1 NyckoHanano4Hbix pabor.

Xylem -rnob6ansbHas komaHga, o6beauHeHHan
obuei Lenblo: paspaboTkoi TBOPHECKUX MHHO-
BaLMOHHbIX PELLEHWIA, NO3BONSAOLLMX YAOBNET-
BOpPWUTL NOTPeBHOCTY Nioaei B Boae. LleHTpank-
HbIM 3N1EMEHTOM SIBNAETCH pa3paboTka HOBbIX
TEXHONOMMA, NO3BONAIOLLMX COBEPLUEHCTBOBATL
cnocobbl NPUMEHEHUS, XPaHeHWs 1 fanbHen-
LWero NoOBTOPHOro MCNoNbL30BaHWa Boabl. Mbi
nepexkavvsaem, obpabarsiBaem, aHanMsanpyem
1 BO3BpaLLlaem BOAY B OKPYXaloLLyK cpeay,
nomoraem noasam appekTMBHO ee UCMNoNbL30BaTh
A0oMa, B 30aHMaX, Ha NpeanpusaTuax n depmMax.
B 6onee 4em 150 cTpaHax Mbl UMEEM NPOYHbLIE
NPOAOMKMUTENLHLIE OTHOLLUEHUA C KNUEHTaMu,
KOTOPbLIM M3BECTHO Halle AeNCTBEHHOe coYeTa-
HWE NPOoAYKUMM Nnanpyrowmx BpeHaoB 1 KoM-
neTeHunn B 0TPacu, NoakpennieHHoe MHoro-
NneTHen MHHOBALMOHHOW NEATENbHOCTLIO.

000 «Keunem Pyc»
www.lowara.ru

(@ LowARA
a xylem brand
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ATMYECKMX NAPAMETPOB
NP NPOEKTUPOBAHMMU CUCTEM
xonogocHabxenms CKB

W. B. Ceinkos, rnaeHbiii cneunanuct otaena OTBBK BKIM-7 AD «ATOM3HepronpoeKkT», KaH[,. TeXH. HayK, AOLEeHT
kadenps TMMNY HUY «<M3WU», otvet@abok.ru

H.A. lorones, nayanbhuk otaena OTBBK BKIM-7 AO «<ATOM3HEpPronpoexT»

J)K. B. Mpycoea, Beaywmnin nixeHep otaena OTBBK BKIMN-7 AO «<AToM3HepronpoexT»
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Kniouessblie cnoBa: cuctema KOHAULUMOHMPOBaHMA BO3ayXa, XonogocHabxeHne, xonognnsHas MoLL-
HOCTb, BNAaXHOCTb, AHTaNbN14, XonoannbHas Harpyska

WcxopHble faHHbIE IBASIOTCS OCHOBOWM ANS NPUHSATUS BCEX MHXEHEPHBIX PeLLEHUH

n nx obocHosaHHocT. [lns cctem koHanumonnposanus Bosayxa (CKB) u xonogo-
cHabxenust CKB Hanbonee BaxHbIMM MCXOAHBIMM AAHHBIMA SBASIOTCS KITMMATUYECKME
NAPAMETPbI HOPYXXHOTO BO3AYXd. DTO 3HAYEHUS TEMNEPATYP, BAGXHOCTU M onpeaens-
€MOM UMM SHTQANBMMUM, KOTOPBIE BIIMAIOT HO XONOAMBHYIO MOLLHOCTb, 3ATPAYUBAEMYIO
CKB npu oxnaxaeHuu Bo3ayxa, M KOHAEHCAUMIO copepxalueics B Hem snarn. OpHum
13 OCHOBHbIX KPUTEPMEB NMPK BLIBOPE PaCYETHBIX 3HAYEHUI HOPYXXHOTO BO3AYyXa
SBASIETCS 3HaYeHne obecneyeHHOCT METEONaPAMETPOB No BpemeHu. [pesbienne
HOPYXHbIX NOPAMETPOB BO3AYXQA HAA MX PACYETHBIMM 3HQYEHUSMM MPUBOAMT K OTKIO-
HEHWSIM NAPAMETPOB MUKPOKIMMATA B MOMELLEHWSIX MM TEXHONOMMYECKMX NAPAMETPOSB,
cesisaHHbix ¢ pabortoi CKB. Onpepenerune npoaonxuTensHOCTU TAKMX OTKIIOHEHWIH
YpPe3BbIYANHO AKTYASbHO.

Llenb AQHHOM CTOTbU — NPOBECTM AHANMU3 KNMMATUHECKMX MCXOAHbIX AAHHbIX C TOYKHM 3pe-
HWsi OBOCHOBAHMS BLIBOPA PACHETHBIX 3HAYEHMIA HAPYXHOTO BO3AY XA, MPUHUMAEMbIX
npu npoekTuposarumn cuctem CKB u xonogocHabxenus, a Takxe BbisiBUTb GaKTOPSI,
KoTOpble B HaMOONbLUEH CTENEHM BAUSIOT HQ PEXHUMbI PABOTHI CUCTEM.

BesepeHue

OcHauweHHocTs cuctemamu CKB
1 KOMNNEKcCaMmn XonoaocHabxeHus
06LWENPOMBILINEHHbIX U 0BLLerpax-
AaHckux 00beKTOB mpoaonxaet
pacTu, W akTyaNbHOCTb BbibBopa

pac4eTHbIX NapaMeTpoB nepeoue-
HWTb CNIOXHO B CBSI3W C BbICOKMMM
KanuTanbHbIMK 3aTpaTamu 1 3aTpa-
Tamu 3Heprum Ha obecneyexve pa-
6oTbl CKB. Ownbky Npu Mx HeKop-
pPeKTHOM BbIGOpE NPUBOARAT B UTOTE
K HEBBIMONHEHMNIO CUCTEMAMUW CBOWX

dYyHKUMIA n/unn HeoBocHOBAH-
HbIM 3aTpatamM Ha KnuMaTtu4eckoe
obopynosaHue. HopmaTvmBHas
6asa B AaHHOM cny4ae oka3sbiBa-
eTca He Bceraa akTyanbHOW unu
MOXEeT OTCYTCTBOBATb, €CNu, Ha-
npumMep, 06bEKT KanuTansHoro



CTPOUTENbLCTBA HAXOAWUTCSH 3a npe-
nenamu Poccum [1].

B paHHoOW cTatbe paccmarpusa-
eTCs BONPOC BAMAHWUA KNUMaTh4e-
CKWX NnapameTpoB C TOYKW 3PEHUs
obuLero aHanM3a UCXoAHbIX AaHHbIX
ANS NPOEKTUPOBaHUS KOMMJIEKCOB
xonopocHabxeHus, npegHasHa4eH-
HbIX Ana paboTel B COCTABE CUCTEM
CKB pns aTOMHbIX 3NeKTPOCTaHUMA
B PA3NMNYHbIX KNIMMATUYECKUX 30Hax.
Mcnonb3oBaHa wHdopmauusa no
KNMMaTU4eCkMM AaHHbIM, NMONYyYeH-
Has OA «ATOM3HEpronpoekT» Ans
CNPOeKTUpPoBaHHbIX ASC, 1 obmp-
HbIW ONbIT B NPOEKTUPOBAHUN U 3KC-
nayarauum 06beKTOB Kak BHYTPWU
CTpaHbl, TaK U 3a pyGexom. ATOMHbIe
ANeKTPOCTaHLMK BKIOYaIoT B cebs
Bonbluoe KONUYECTBO 34aHUA pas-
NUYHOro HasHadeHusa. B npoekTtbl
A3C BXOOAT Kak crneuuwanuampo-
BaHHble 3[aHWA, CBA3aHHble ¢ 06-
palweHnemMm ¢ panvoakTUBHbIMK
BellecTeaMu 1 obecneveHnem bes-
OMacHoCTK, T.€. UMEIOLLIME Cneuun-
¢uryeckme 1 noeeieHHbIe Tpebosa-
Hus K cuctemam CKB, Tak 1 3naHms
aAMWUHUCTPATUBHLIE, 34aHWUA OnA
anekTpoTexHuyeckoro obopynosa-
HWS W Pa3/IMYHbIE BCMOMOraTeSibHbIe
30aHWA, KOTopble No ceoum Tpebo-
BaHMAM C TO4KK 3peHns CKB HeaHa-
4YUTENBHO OTNMYalTCs oT obuenpo-
MbILLNEHHBIX 1 0BLIerpaXxaaHcKux.

Bonpocom BeiGopa ontumans-
HbIX HAPYXHbIX NAapaMeTPOB BO3ayXa
3aHUMannchb Takme U3BECTHbIE crne-
uManucTel B 06nacTu BEHTUNALUN
W KOHAWUMOHUPpOBaHUS, kak A. I CoT-
HukoB [3-5], A.A. Kpecnuub [6],
E.l. MansBuHa [7, 8], 10.9. KyBwmn-
HoB [9, 10], J1.B. Ycnexckas [11]
1 apyrve. ABTopamu Gbinn npeano-
XEHbl METOAWMKM OnpeaeneHus pac-
YETHbIX NapaMmeTpoB BO3AyXa, B TOM
4Yucne aHanUTUYeCKne 3aBUCUMOCTM.
OpHako B Aa@aHHOW cTaTbe BOMpPOC
KNMMaTUYyecKkux napameTpoB pac-
CMaTpuBaeTCH He C TOYKWM 3PeHus
Teopuy BAnaHMA knumata Ha CKB,

a C TOYKM 3PEHWUs NpakTU4EecKoro
aHaan3a UMeloLnxXca OaHHbIX, nony-
YEeHHbIX B pe3ynbrate MHOroNneTHux
HabNoASHWIA 33 KNUMATOM, C Y4ETOM
cneuunpmyecknx ocobeHHoCTen Npu
npoektuposaHum A3C, Heobxoau-
MbIx Ans obecnevyeHns HagexHoro
GyHKUMOHMPOBaHWa 0bopyaosaHms
crtaHuui. Knumartumyeckue napa-
MEeTpbl HAapPYXHOro BO3ayxa xapak-
TEPU3YIOTCH 3HAYUTENbHBIMW KONe-
BHaHWAMKW B TEHEHWE BPEMEHM (CYTOK,
MecsLua, roaa), 4To oLy TUMO BAUSIET
Ha Tpebyemylo XONnoaonpowusBo-
AUTENBLHOCTL KOMMNNEKCOB X0Nnono-
cHabxeHuns, a Takxe Ha BeIBop cxem-
HbIX PEeLLeHWIA, 06eCne4YMBaIoLLMX MX
OMHAMWYECKUE XapakTePUCTUKN.
OCHOBHLIMM napamMmeTpamMmu

KOMMIEeKcoB xonopocHabxeHus,

BbIOOP KOTOPbLIX 3aBUCUT OT Napa-

METPOB Hapy>XHOro Bo3ayxa, AB-

nAKTCS:

. HOMWHaNbHada, MakCcumanbHasa
n MUHUMANbHaA XONoAWNbHbIE
MOLLHOCTW KOMMNEKCOB;

*  MPOAONKUTENLHOCTL NEPUOAOE,
koraa Tpebyemasn xonoaunsHas
MOLLHOCTb MPEBLILAET HOMMU-
HanbHYO Xonogonpow3sogwn-
TENBbHOCTb CUCTEM X0NoaocHab-
KEHUA,

° eaAnHNYHaa XxonogunbHas MOLL-
HOCTb OTAENBbHBIX XONOAWNBHBLIX
MalnH U UX Konu4ecTso, obo-
CHOBaHvWe HeoBxoauMocTK pe-
3EPBHbLIX XONOAWNbHbLIX MaLUWH
Y NPOLEHTa pe3epBUPOBaHIS;

*  XapakTepHble pexumbl paboTbl
KOMIJIEKCOB X0noaocHabxeHua
B TEYEHWE roaa;

*  OQuHamuka konebaHua xonoaunb-
HOW MOLLIHOCTY B TEY4EHWE CYTOK.

UcxopHble paHHble

MCxXoaHbIMK  KNIMMATUYECKMMIA
AaHHLIMW NS aHanusa NocnyxXunu
peaynsTatel MHOFONETHUX Habnio-
DNEHWIA METEeOpPONOruYecknx CTaH-

CZOTN_

OTBETCTBEHHOCTE CO30AET KAYECTBO

AVHEeNKAQ

w MOLLHOCTU

Ao 57 yacos §

paboTa Ha
OAHOW 3QKAQAKE

3ABOO OTOMMATEABHOWM
TEXHHMKKHM W ABTOMATHMKM

KpacHospck. yA. KaamH1HA, S53A
(391)247-77-77
www.zota.ru
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umid (MC) 3a TemnepaTtypon u OT-
HOCUTENLHOW BNaXHOCTLIO BO3AyXa
B palioHax € pasnnyHbiM KAIMMaTom
ansa Mnowanok crpoutensctea ASC:
e A3C «Pynnyp» (Baurna-

Oell) — TPONMWYECKNIA BNaXHbIA

KnMmar;

* A3C «Akkyio» (Typums)-Tponu-

YECKWIA KNuma,;

e ABC «Kypckana-2»

CUS) —YMEPEHHBIA KNUMar;
*  A3C «bywep-2» (MpaH)-Tponu-

YeCKWin Knumar.

Mpu npoBegeHWy aHanusa ume-
IOLMXCH PE3YNLTATOB MHOMONETHWUX
HabnwoaeHuwin GeinK onpepeneHs
cTaTUCTUYECKWEe pacyeTHble napa-
METPbLI HAPYXHOr0 BO3Ayxa, KOTO-
pble NPUHATO WCMNONbL30BaTL MpW
npoekTuposaHum [1, 2]. ns Tennoro
nepuoaa aTo 3Ha4eHus, onNpeaeneH-
Hbl€ U3 ycnoBus 0Becne4yeHHoCTH No
Temneparype 0,95 »n 0,99, a Takxe
3HaueHus npu abconoTHOM Habnio-
[EHHOM Makcumyme TemnepaTtypbl,

(Poc-

KOTOPBIE UCNONL3YIOTCSH B OTAENBHO
OroBOPEHHbIX cny4asx. [Ons Bbl-
DENEHHbIX 3HAYEHWIA Temnepartyp
onpeneneHbl COOTBETCTBYIOLLME UM
CpeAHWe 3Ha4YeHUs OTHOCUTENBHON
BNAXHOCTU U PACCYMTAHBI 3HAYEHWA
SHTANLMWIA.

PacueTHble 3HauyeHws ons pac-
CMaTpMBaeMbix B CTaTbe PaoHOB
npeacTaenedsl B Tabn. 1. Ana Bo3-
MOXHOCTW cpaBHeHus B Tabnuue
npuBefEHbl CpefHue 3Ha4yeHus
napameTpos Bo3ayxa ans Habnio-
OEHHBIX XapKuX NATUAHEBOK 3a uc-
knwoyeHnem A3C «Akkylo» n3-3a
HEMONHBLIX UCXOAHLIX AAHHBLIX ANA
COOTBETCTBYIOLLEro Nepuoaa.

Buibopku 3Hayennin ans Buaya-
NU3aLMM AUHAMUKN KNMMaTUYECKNX
napameTpoB B TEYEHWE XapakTep-
HbIX MEepPUOLOB MPEeAcTaBNeHsbl Ha
puc. 1-6. CoBMecCTHbI aHanus
AaHHbIX rpadukoB NO3BONAET CAE-
naTb OLEHKY XxapakTepa W3amMeHeHus
TpebyemMoi XONoAUNLHON Harpyaku:

BblAE€NUTb XapakTepHbIe U NUKOBbIE
pexuMbl, UX NPOAONXUTENLHOCTb
M MPOBECTU yToYHEeHue Heobxo-

AVMOW XONOAWNBHOW MOLLHOCTK.

JaHHble rpadukn Takxe SBNKTCA

MCXOOHBbIMW OAaHHBIMW ONS OLEHKW

notpebneHus xonopa, TENNOBOW

1 3NEeKTPO3HEepPruv 3a rof v apyrme

OTYETHLIE NEPUOaBbI.

Ons BO3MOXHOCTW KayecTBeH-
HOro aHanuaa 6binn BuIbpaHb! cne-
Ay0LINe UCXOOHbIE AaHHbIE:

* apameTpbl HApYXXHOro BO3ayxa
NPUHATLI NpU 06ecne4YeHHoCTH
no temneparype 0,99;

e TemnepaTypa Bo3ayxa nocne
BO3AYX00XNaguTenein cuctem
CKB-+20°C;

e aHTanbnua-40 kx/kr (A3C
«Kypckan-2»), 47 kOx/kr (ASC
«Akkyio»), 50 kx/kr (ASC «Pyn-
nyp»), 45 kOx/kr (A3C «by-
wep-2»);

* pPa3HOCTb 3HTANLMNWIA HA BXOAE
1 Bbixoae n3 oxnaautenein CKB

Tabanua 1
MapaMeTpbl HApPYXHOrO BO3AYyXa B TENALIA NepMog roaa
Mapamerpsi A3{?r ;::g)m» A3C E«Pligég:::;ue» A(asg ’:_ :3;::3&3» A3C E«:g::'e)p-z»
MapameTpsi obecneyeHHoCTbIO No Temneparype 0,95 (6onee BbicOKOE 3Ha4YeHMe
TeMmnepaTtypsl Habnlogaertca B TedeHue 440 4 B rogy uam MeHee)

_TeMnepaTypa, C 32,4 235 33,5 36,2
BaawHocTb, % 55 44 61 42
IHTaNLNUA, KIM/Kr ﬁ 442 85,4 77,6

MapameTpsl o6ecneyeHHOCTbIO No TeMnepaType 0,99 (6onee BbicOKOE 3HaYeHMe
TeMmnepatypbl HabngaeTca B TeyeHue 88 4 B rog Uam Mexee)
Temnepatypa, °C 35 28,2 36,5 38,7
BrawHocTb, ‘T - _ 45 34 49 31
SuTansnua, KAm/Kr 76,7 49,5 s & 85,8 3.7
MapameTpbl npu abconoTHOM HabNKOAEHHOM MaKCUMyMe TeMnepaTyphbl
Temnepatypa, °C 42,4 39,6 44 i 750
BnawHocTb, % 25 18 93 22
IuTansnua, KAw/kr o 77 61,2 191,7 951
CpeaHue napaMeTpsl AnA HabAKAEHHON WapKON NATUAHEBKM (MATUAHEBKA ONpeAesieHa No KPUTEPMIO TeMNepaTypsi)
Temnepatypa, °C = 31,5 341 37,2
BnaxHoctb, % = 27,9 64,7 45,2
IHTaNbNUA, KIAM/Kr - 52,2 91,2 843




Tabnuua 2

XapakTepHble peumbl paboTbl CUCTEMbI X01040CHa6HeHWA

XapaKTepHsie pexuMbl paboTsi
CUCTEMBI XONOA0CHABKEHNA

XapakTepHble nepnogbl paboTel CUCTEM X0N1040CHABEHUA

ANA MECT pasMeLleHa CTaHLWIA

MeMCe30HHOro nepmoja

Pexxum nepuoanyeckoit paborel/
MOWHOCTH OT HOMUHANLHOW, %

MOLYHOCTb OT HOMWUHaNbHOW, %

7 Pexnm KpyrnocyToyHow paboTsl/

despans, MapT

OKTABPb, anpeb,
main/0+30,
AHEBHble Yach

ADC «Akkyto» | A3C «Kypckan-2» | A3C «Pynnyp» A3C «bywep-2»

(Typuwms) (Poccms) (Banrnagew) (MpaH)
Pexum oxuaaHna/KoHcepBaLum HoaGpb, Ae- Ausape, dpespansd
Kabpb, AHBaps, C cenTabpa no Mai OTcyTcTByeT oy pBpa:

Wionb, aBryct/0+55,
‘ [AHEBHbIE Yachl

Aneapb, bespasns,
Aekabpb/0+70,
AHEBHble Yacs|

WioHb, ceHTAGPL/
20+75

} Mionb/5+105

MapT, okTA6pb,
HOABPL/60+90

Aekabpb

MapT, HoAGpL/
0+35, AHeBHbIE Yackl

Anpenﬁ&;@:,ﬁ
Mait/35+90

PexuM NUKOBOW Harpy3ku/
MOWHOCTbL OT HOMUHaNLHOW, %/
MaKCUMaNbHbIA MUK Harpysku, %

Wionek, asryct/
70+115/p0 135

CaMblid wapkuii
nepuoj *apKoro
MecAua, camas
MapKan nATuAHeBsKa/
55+170/-

Anpensb, MaW, UIOHb,
MIONb, ABrYCT, CeH-
TA6pL/80+100/kpy-
rAocyTouHo, o 120

WioHb, utons,
aBrycr, ceHTA6pL/
90+130/p0 180

coctaBuna: 9,5 kx/kr (A3C
«Kypckan-2»), 29,7 kOx/kr (A3C
«AKKylo»), 35,8 kIx/kr- (ASC
«Pynnyp»), 28,7 kOAx/kr (A3C
«Bywep-2»), 4TO ANA panbHeu-
WX pacHeTos ObiNo NPUHATO 3K-
BuBaneHTHoiM 100 % HOMUHanNbL-
HOW Harpysku ansg KoMniekcos
XonopocHabxeHus.

Mo peaynsTatam npeasapuTesb-
HOr0 aHanu3a ans paccmarpusae-
MbIX PaliOHOB BbIAENEHbI CNEeayio-
LUME xapakTepHble pexumMbl padoTsl
KOMNNekcoB xonopocHabxeHun
CKB:

*  pEXUM OXuaaHWua/KoHcepBaLuumn

MEXCEe30HHOro Neproaa;

*  pexum nepuoguyeckoin paborsl;
®  PEXWUM KPYrnocyTo4Ho paboTsl;
®  PEXWUM NUKOBOKW Harpysku.

CTOWT OTMETUTb, HTO PEXUM M-
KOBOW Harpyaku oTHocuTcs 8 60nb-
wen ctenedn k cuctemam CKB, cea-
3aHHbIM ¢ BesonacHocTeio Gnoka,
1 y4uTeiBaeTcs npu noabope obopy-
AOBaHWA OS5 yKa3aHHbIX CUCTEM.

Janee 6onee noapobHo npoaHa-
NU3NPYEM UMEIOLLIMECH KNumaTuye-
CKWe OaHHbIe, C YYEeTOM NPUHATBIX
pacHeTHbIX NapaMeTpoB, ANa Kax-
noi 13 MNnowanok cTpouTenscTea

ASC. Ons ynobcTBa pesynbTaThl
aHanusa npvseaeHsl B TabnuyHon
dopme (tabn. 2).

PesynsraTtel aHanuaa

lMnowanka ctponrenscrea ASC
«Pynnypu

COOTHOLIEHNA CPEeAHWUX Xapak-
TEPHbIX TEMNEPaTYP W HTANLMNNA,
npeacTtaeneHHsle Ha puc. 1-6, no-
3BONAIOT CAeNaTb BLIBOA O TOM, 4TO
TeKyLne 3HaYeHnsa aHTaNbLNUA Mo-
ryT NpesbllWaTh pacyeTHbIe 3Ha4e-
HWUA 3HTanNbLNUA NPU OOHOM WU TOM
Xe 3HAYEHWW PacyeTHOW Temnepa-
TyYpbl. B 3aBUCUMOCTH OT BNAXHOCTH
B paccmaTpuBaeMoMm Knumartuye-
CKOM pernoHe HeobecneyeHHoCTb,
onpefeneHHas no ycnoBwio 3H-
Tanenuu, MoxeT BbiTb Kak MeHblLLe,
Tak u 6onbwe HeobGecneyeHHOCTH,
OonpeneneHHoin No yCnoBuio Tem-
nepartypbl. [ns KONMYECTBEHHON
OLIeHKM cTeneHn HeobecneyeHHOCTH
no 3HTaNLNUM HEOBXOAUMBLl CTaTH-
CTUHECKME PacyeThl.

AHanu3 Hanbonee xapkoi na-
TUAHEBKKM (puc. 4-6) nokasbiBaer,
41O Npwn KonebaHusax Temneparypsbi
HapyXHOro BO3ayxa B CPeaHEM OT

+28 po +42 °C konebaHws aHTanb-
MW HAPYXHOr 0 BO34yXa B CPEAHEM
coctaenaioT ot 80 no 96 k[x/kr.
B nepecueTte Ha XONognILHYIO MOLL-
HOCTb Takue konebaHua aHTanbNMK
NPUBEAYT K U3MEHEHWUIO XONoAUIIb-
HoW mowHocT o1 80 no 120% oT Ho-
MWUHaNLHON. MNpu aHanuae Harpyaku
B TEYEHWE CaMOoro XapKoro Mecsua
M3MEeHEeHMe NapameTpoB BO3ayxa
MEXAY HOYHLIMW W AHEBHLIMW Ya-
camu NPUBOAWT K U3MEHEHUIO XON0-
AunbHOW moLuHocTy ot 90 go 110%
OT HOMUHABHOWA,

lMnowanka ctpoutenscrea ASC
«AKKYIO»

CpaBHuB pacyeTHble NapamMeTpbl
Hapy>XHOro BO3ayxa npw pasnuyHoi
cTeneHy HeoBecneveHHOCTH 1 rnpu
HabnoneHHOM MakCUMyME, BUIHO,
YTO BHTANLNUS HAPYXHOr0 BO3ayxa,
npUHUMaemas Ana pacyeTos, npak-
TUYECKWN HE MEHSIeTCSH, NpW 3TOM
pacyeTHble 3Ha4YeHus Temneparyp
nameHsioTcs ot +32,4 no +42,4 °C.

Ana ycnosuit ASC «AKKyi0» UMe-
I0TCA [aHHble N0 CamMon Xapkown
NATUAHEBKE TONLKO ANS nepuoaa
c 6 po 18 yacos (cMm. puc. 4-6), yto
3aTpyaHaeT aHanua KnMMaTuyecKmux
ycnosmii. OgHako nNo MMmeLwmMmcs
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=Puc. 1. CpegHue 3Ha4eHUs TEMNEPATYP HAPYXXHOTO BO3AyXa B Te4eHune roga

2

v
=

OTHOCWTENBHAA BAGKHOCTb HAPYIHOTO BO3AYxXa, %
= r w a
= (-] =] (=]

o

n 12
Mecay

N
w
FS
w
i,
~
@
o
8

= Puc. 2. CpeaHve 3Ha4eHUs OTHOCUTENLHOM BNAXHOCTH HAPYXHOMo BO3-
ayxa B TE4eHWe roga
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IHTANLNMA HAPYHOTO BO3AYXA, KAK/KK
s
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Mecay
"Puc. 3. Cpe.u.ume 3HAYEHUA IHTANLNWA HAPYXHOIO BO3AyXa B Te4eHue rona

= cpefHee MecAYHoe 3Havenne (AT «Kypcr-2»)

— MaKcuMansHoe cpeaHee MecayHoe 3Haderue (A0 «HypcH-2»)
— MWHWManbHOe cpegHee MecAYHoe 3Havyenune (AIC «HKypck-2»)
= cpefiHee MecAYHoe 3HadeHmne (A3C «Pynnyps)

— MaKcuMansHoe cpefiHee mecaqHoe 3Havenme (AIC «Pynnyps)
— MUHUManbHoe cpeaHee MecayHoe 3HadeHne (AIC «Pynnyps)
= cpeaHee mecAavHoe 3Hadenune (AIC «bywep-2»)

— MaxcuMmanbHoe cpegHee mecadHoe 3Hadenne (A3C «bywep-2»)
— MUHMMarnbHOE cpefHee MecA4Hoe 3HadveHne (A3C «bywep-2»)
= cpefHee MecAYHoe 3HadeHne (AIC «AHKYI0»)

— MaKCuUManbHoe cpeaHee MecaYHoe 3HaqeHne (AIC «AKKyo»)
— MUHWUMaNbHOE cpefHee MeCAYHOE 3HaveHue (AIC «AKKYIO»)

OaHHBIM MOXHO caenatb cnenyio-
Wu1e BbIBOABI: CpeaHee 3HayeHue
TemnepaTtypbl 3T0ro nepvoga He
NpeBbILLAeT pPacyeTHOro 3Ha4yeHus
(35 °C), aHTanLnNuA HapyXHOro BO3-
Ayxa npesblluaeT pacyeTHoe 3Have-
Hue (76,7 kIX/Kr) NCKNoYUTENLHO
B [iHEBHble Yackl — ¢ 10 go 18 yacoe —
ANA caMoi XapkoWw NATUOHEBKW.
B paccmartpueaemblili nepnoa MoxeT
HabnoaaTbCaA KPaTkoBPEMEHHOE
npeesileHne TpebyemMoin xononunb-
HOW Harpy3ku Ha 35% OT pac4eTHON.
B uenom Tpebyemas xonoawnsHas
MOLHOCTL OyaeT cocTaensTb OT
75 po 115% ot pac4eTHON.

Mnowanka ctpoutenscrea ASC «by-
wep-2»

CpaBHuBas pacyeTHble napame-
TPbI, ONPEAENEHHLIE NPW PA3NNYHON
obecne4eHHOCTH NO TEMneparype,
nony4aem, 4TO pacyeTHas 3HTaNb-
nua Bo3ayxa npu obecneyeHHo-
ctv 0,95 (77,6 kOx/kr) Buie, 4em
aHTanenua npu 0,99 (73,7 kOx/kr).
Kak cnencteue, npou3sBoguTenNb-
HOCTb CUCTEM X0nogocHabxeHus
npu Bonee XecTkMx ycnosBusx no
TemnepaTtype Huxe. Kaxyuwieecs
npoTueopeyne oBBLACHAETCH CHU-
KEeHWEM OTHOCUTENBHOR BNAXHOCTH.
B3aumMHOEe W3MEHeHWe 3Ha4YeHwui
TeMnepatyp W 3HTanbNUin ny4we
BCEro aHanuaupoBaTtb ANA Nepw-
ofa CaMOW XapKoWh NATUAHEBKW.
Tak, cpeaHsan aHTanbnusa 3a camyio
Xapkylo natngHesky (84,3 kx/kr)
NPeBbILAaeT NPUHATOE pacyHeTHoe
3HaueHue (73,7 kAx/kr), B TO Bpems
Kak cpefHsas TeMneparypa 3a camyio
Xapkyio natnaHesky (37,2 ‘C) Huxe
pacyeTHOro 3aHaveHus (38,7 °C).

[Ons camoro xapkoro mecsia
CpefHee 3Ha4YeHue HTaNbNuu no-
cturaet 88 k[Ox/kr (cMm. puc. 1-3),
4YTO B NEepecyeTe Ha XONnoAwuNb-
HYIl0O MowHocTb coctaBut 130%
OT HOMWHaNLHOW B cCpefHeM 3a
mecsau. [Ans camoi xapkon naTua-
HEBKW (CM. puc. 4-6) nosbileHne



IHTANbLNWK B AHEBHLIE YaCkl 4OX0AUT
no 101 kx/Kkr, 4TO COOTBETCTBYET
180% x0onoaunbHOW MOLLHOCTW OT
HOMWHANBLHOIA.

COOTHOWEHNA TEKYLUUX TemMne-
paTyp W 3HTanNbNUA ANA XapKow na-
TUOHEBKKN (CM. puc. 4-6) no3sonsioT
chenartb BblIBOA O TOM, YTO Npoaon-
XKUTENBHOCTEL Nepvoaa ¢ Tekylen
TemnepaTtypown, NpeeblLLaloLLEen pac-
YEeTHYI0, MEHbLLE, YeM NPOAOIXN-
TENBLHOCTL Nepuoda C aHTanbNuen,
NpeBLIWAanWen pacyeTHy. Takum
obpasom, cteneHb HeobBecnedeH-
HOCTW, ONpeaeneHHan u3 Temnepa-
TYPHLIX yCNoBuiA, Byoert Huxe, yem
ONS YCNOBWIA, OnpeaeneHHbIX no
IHTANLNUK, W TEKYLLME 3HAYEHWUS IH-
Tanenuil ByayT NpesblllaTh pacyeT-
Hble 3Ha4yeHus. [lna okoHYaTenbHon
OLEHKM CTeneHn Heobecne4yeHHoCTK
Mo aHTaNBLNKK, Tak Xe kak n anst ASC
«Pynnyp», HeoBX0AUMbI CTAaTUCTUHE-
CKWe pacyeTbl.

Mnowaaka cTpontenscrea AAC
«Kypckasi-2»

C y4eTom AaHHbIX N0 KnuMartuye-
ckum napameTtpam A3C «Kypckaa-2»
ONA CaMOW Xapkoih NATUOHEBKW
MOXHO cpenaTb Cneaylouune Bbl-
BOAbI: CTENeHb HeoBecne4eHHOCTH,
onpeneneHHas no Temneparype,
GyneT koppenvpoBsate ¢ Heobecne-
YEHHOCTbLIO MO SHTANLMWK ANS AaH-
HOIA TeMNeparypbl BC/IeACTBME TOrO,
YTO 3HAYEHWA PAaCHETHOW IHTalb-
NW BO3MYyXa 1 CPEAHEN 3a XKapKylo
naTuaHeBky 6auskn mexay coboi
(49,5 1 52 k1 /Kr COOTBETCTBEHHO).
Ecnu ana ycnosuin ASC «Pynnyp»
n A3C «bywep-2» obwmne TeHaeH-
LMW HArnaaHb! U Mo HAM MOXHO oue-
HWTb AWHAMKUKY HeoBecneyeHHOCTH
C Y4eTOM 3HTanbNuu, To ANA ycno-
B1in ASC «Kypckas-2» 0HO3HaUHbI
BbIBOA, CAenatb Henb3sd—Heobxo-
AMMO NPOBELEHME CTATUCTUYECKMUX
pacyeTos.

JanHble no camoii Xapkoi ns-
TUOHEBKE NO3BONAIOT CcAenath
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" Puc. 6. CpegHue 3Ha4eHUn IHTANbNWA HAPYXHOrO BO3AyXa B TeYeHue

Camoi XapKon NATUAHEBKK N0 Temneparype

= cpeaHee mecAyHoe 3Haderue (A3C «Hypck-2»)

— MaKcumansHoe cpefHee Meca4Hoe 3Haverne (A3C «Kypck-2s)
— MUHUMasnbHOoe cpeaHee mecauHoe 3Hadenne (A3C «Kypcu-2»)
= Ccpeaxee MecAYyHoe 3Hauenne (A3C «Pynnyps)

— MakcuManoHoe cpeaHee MecayHoe 3Hauenne (A3C «Pynnyps)
— MUHUMANbLHOE cpeaHee mecavHoe 3HaqveHne (A3C «Pynnyps)
= cpearee mecAvHoe 3HaveHne (A3C «bywep-2s)

— MakcumanbHoe cpeaHee MecavHoe 3HaveHne (A3C «bywep-2»)
— MUHUManbHoe cpefHee mecA4Hoe 3Havenne (AIC «bylwep-2»)
= cpeaHee MecAvHoe 3Haqermne (A3C «AxKyi0»)

— MaKcumarnbHoe cpefiHee MecayHoe 3HaveHne (AJC «AKKyI0»)
— MWHUManNLHOE cpeaHee MecAYHoe 3HaqeHne (AIC «AKKyIOx)
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cnenylowmne BoiBoAbl: konebaHus
Temnepatypsl B MNepuvog camon
Xapkow NATUOAHEBKW COCTaBnsaloT
ot +24 po +38 "C npw cpegHem pac-
4YeTHOM 3HaveHun +28,2 "C; aHTanb-
NSt HAPYXHOTO BO34yxa aocturaet
3Ha4ennin ot 43 no 59 kx/kr, 4TO
NnpeBbIlaeT pacyeTHOe 3HaveHue
(49,5 kAx/kr) B cpeaHem ¢ 9 no 24
4acoB ANA CaMON XapKow NATUA-
HeBKW. B paccMmaTtpyBaemsiii nepuoa,
MOXeT HabnoaaTLCa nNpeBbllueHue
Tpebyemoil XoNnoaunLHOW Harpy3kun
Ha 90% ot pacyeTHOn. B uenom
cpeaHve oxupaemblie konebaHus
Tpebyemoil X0NoANNLHOA MOLLHOCTK
ByayT cocraenars o1 55 no 170% ot
pacyeTHOMN.

3aknoyeHue

Peaynstatel 06paboTkn ykasbl-
BAKOT, 4TO BbIODOP pacyeTHbIXx 3Ha-
YeHWid TemnepaTypbl, BNaXHOCTU
W BHTaANbNUKX NO KNIOYEBOMY 3Ha4e-
HUI0 0BECNeYeHHOCTY TEMNepaTypbl
ABNAETCA HEO0CTaTOYHbIM. 3Have-
HWS yOenbHbIX 3HTanbnuia, npeana-
raemMblx B KQ4eCTBE pacyeTHbIx B [1],
NPeAcTaBneHbl TONLKO A8 TePPUTO-
pun Poccum 1 He JaioT 0TBeTa, C Ka-
KO 06ecneqyeHHOCTbI0 B TeYeHne
rofia ux ConocTaBNNATb.

Ona cuctem CKB knto4vesoe
3Ha4YeHne MMeeT cTeneHb Heobe-
CMNEYeHHOCTU NO 3HTANbLMUKU, YTO
HarnaQHO NoKasbIBaeT aHanusa K-
mara no Mnowapakam ASC «AkKylo»,
A3C «Pynnyp» n ASC «bywep-2».
DU3n4ecKn aTo CBA3AHO CO CKPLITON
TennoToin B BO3Ayxe, onpepensie-
MO ero BnarocofepxaHuem v se-
NAWENCH KNIYEeBOM Npu pacyeTe
obopypoBaHus (BO3ayxooxnanu-
Tenen, XonoAuNbHbLIX MalMH 1 T.1M.).
OTtcloga cneayeT BbiBOA, 4TO NpW
pac4eTe v suibope NnapameTpoB BO3-
[yxa ins cucTem xonopocHabkeHuns
CKB Heobxoaumo aenats nonpaeky
Ha 06ecneYyeHHOCTb MO IHTANBNWUK.

B T0 xe Bpemsa B HEKOTOPbIX Knuma-
TUYECKMX 30Hax cyliecTeyioT Mno-
LWaaKy, ANa KOTopbix ownbka na-sa
HE y4yeTa 3HTanbnuu He NpUBOAUT
K CepbesHbIM npocyHeTam u Heobe-
cneyeHHocTe cobnogaerca (Mno-
waaka A9C «Kypckasn-2»).

AHann3 nokasblBaeT, 4TO Cy-
wecTteytoT Mnowapgkw, rae mak-
cMManbHas pacyYeTHas Xonopo-
Nnpou3BOANTENBHOCTL TpebyeTcs
B OrpaHyW4eHHbIi Nepuog BpemeHmn
(ASC «Kypckas-2»—-uHTEepsan ot
OBYX HeAeNb A0 nonyTopa Mecs-
Les B AHEBHbIE Yackl); Mnowankm,
roe Xonoponpou3BoauTENBHOCTL
CYWEeCTBEHHO HE W3MEHAeTcH
B TEYEHWEe ANUTENLHOro nepuoga
BpemeHn (A3C «Pynnyp», A3C
«Bywep-2» - cyTkn, Heaenn), u Mno-
wanky (A3C «AkKyl0»), Ha KOTOPbIX
nHem Tpebyetcs pabota cucTem
XononocHabxeHus, a B HOYHbIE
Yackl MoxeT notpeboeatbes TENNO-
cHabxeHwe 0Ns CUCTEM BEHTUNALMA
v CKB. MNpu 3TOM CTOUT OTMETUTS,
YTO BO3MOXHbI 3HA4YUTENBHBIE Nepe-
nagel B notTpebHoCTM xonoaa cucTe-
Mamu B TE4EHWUE CYTOK.

JaHHble peayneTartbl aHanuaa
[0CTaTO4HO BaXHbI, Tak Kak TpebyioT
BHUMAHMUA K CXEMHbIM PeLleHUsM
no KOMMNAeKcam xonoaocHabxeHns
(EANHWMYHOW MOLLUHOCTU XONoAWIb-
Hann4Mio pesepsa,
aHanuay 0TKasoB W HaOEeXHOCTH
obopynosarus). B 4acTHoCTW, Ana
Mnowapku ASC «Akkyio» xapakTep-
HanA Harpy3ka MeHblle HoMUHana Ha
25%, a NnnKoBas npesbILWAeT HOMKW=
Han Ha 15%.

MNpepnaraemblit cnocob yyeta
BAWAHUS 06ecneYyeHHoCTn No 3H-
TanbnuyM NO3BONSET KOPPEKTUPO-
BaTb XONOAWbHbIE MOLLHOCTH 060~
pyaosarHus CKB. Tak, konebauus
notpebHocTH B Xonoae B Haubonee
HarpyeHHOM pexume (Cambli xap-
KW nepuopa) COCTasnailoT B cpea-
Hem 80+120% ot HoOMuHana. MNoHu-
MaHWe CTeneHw OTBETCTBEHHOCTU

HbIX MalluWH,

obecne4yeHusa xonoaomM notpebure-
new n NPoACMXMTENBHOCTH NEpUoaa
BPEMEHW, KOraa fonyckaeTca 0TkNo-
HEHWE OT pacHeTHbIX PEXWUMOB, AaeT
BO3MOXHOCTb COKPaTUTb YCTaHO-
BOYHbIE MOLWHOCTU 06opyaoBaHMA
nnn o6ocHOBATb HEOOXOAMMOCTb
ycTtaHoeku Gonee mouHoro o6o-
pynosaHus. Mo npeasapuTenbHbIM
OCpeAHEHHbLIM OLEeHKam, BO3MOX-
HOCTb KOPPEKTUPOBKKM XONOANNBHON
mowHocTu coctasnseT £20 %.

HekoppekTHblid BeIGOp pac4yeT-
HbIX NapaMmeTpoB NpuBoanT nubo
K HeobBecnevyeHwo cucTemamu
KOHAWLMOHUPOBAHUSA 3aABNEHHbIX
napamMeTpoB B NoMeLleHusx, nubo
K U30bITOYHBIM (HEBOCTPEOGOBAHHBIM)
KanuTanbHbiM 3aTpaTtaMm Ha X0ono-
anneHoe obopynosaHve 1 NOABOAN-
MOW 3NEeKTPUYECKON MOLLIHOCTH (4TO
CYLLECTBEHHO ONA rpaxnaHckoro
CTPOUTENLCTEA).

HeobecneyeHne cucremamun
CKB 3apaHHbIX napameTpos B No-
MeLLIeHUAX OCHOBHLIX 3aaHnin ASC
MOXEeT NPUMBECTU K 0TKa3sy TexHo-
noruyeckoro o6opyaoBaHus u, Kak
cneacTBMe, K HapylweHusaMm Hop-
manbHon akcnnyataunm A3C (npe-
KpaueHve BbipaboTKW 3NeKTpo-
aHeprun, HapyweHue BesonacHow
akcnayataumm 9HEpreTu4eckomn
ycTaHoeku). [ina BcnomorartenbHbiX
30aHUA U COOPYXEHWNIA CepPbe3HbIX
nocneacTBMn He NPeaBuanTCA 3a
VCKIIOYEHWEM HapyLUeHWs caHuTap-
HbIX HOPM 1 TpeboBaHKiA NPpU NPeBbl-
WweHun GakTU4ecKux 3HaveHnin Han,
pacyeTHbIMK.

M3bbiTOYHbIE pPEeLleHnA Takxe
MOryT NPUBECTU K Cepbe3HbIM Npob-
nemMam, Tak Kak MOXeT HapyLunTLCs
paboTa cuctem B peXMMax HU3KOro
norpebnexns xonopa. B oCHOBHOM
9TO CBA3a@HO C aBTOMAaTU4ECKUM OT-
KNIOYEHWEM CUCTEM (yBenuyeHwe
4acTOTbl BKNIOYEHWUS/OTKAIOHEHNS),
4YTO B KOHEYHOM WTOre BAMAET Ha
YBENWYEHHbIW 3HOC 06opyaoBaHWA
M CHWXEHWE ero HafexHoCTH 1, Kak



cnepncreve, CI’IOCOGCTBVGT BO3HWK-
HOBEHWIO yKa3aHHbIX BbiLLe npobnem.
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YutanTe Ha cauTe

BREEAM — KaKo#n ueHoin?

Kakum obpa3om cepTUGUKaLMA 30aHWIA BNUA-
eT Ha NpoLecc COXPaHeHWA PeCYpCoB Ha npo- TEX
TAYEHWM BCEro MM3HEHHOr O LMKNa CTPOM-
TeNbHOro 06bLeKTa— 0T CO3AaHnA Uaeu Ao
3KCNAyaTaLuum UNK awe 40 CHOCa NPOeKTU-
pyeMoro 3aHuA Bbl y3HaeTe U3 cTatbi Kcenumn AranoBoii.

Ponb WHTErpUpPoBaHHOIMo 3HEeProMOHMUTOPWUHIa B aBTOMaTuU3auunm 3,qa|-|w?|

Cneumnanuct B 0bnacTu aBToMaTm3aumm 3gasunin koMnanum SAUTER (fepma-

HuA) AHppeac Betuenk AenuTCA oNbITOM 06beAUHEHWA TPaaULIMOHHBIX METO0B
yNpaBneHnsa UHHEHEPHBIMU CUCTEMAMU M NPOrPaMM SHEPreTUHECKOr0 MEHE M-
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NEHWA C UHTErpUpOBaHHBLIM 3HEPrOMOHUTOPUHIOM B 06nacTu aBToMaTU3aauum
3[aHUNA.
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OneiT ceptudmkaumm no BREEAM nnayctpuansHoro napka «fwHele Bpa-
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ITECHSIOLLIE M BEHTUNSLMM
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KnioueBbie cnoBa: BbITECHAIOWAA BEHTUNALKWA, NEPEMELLMBAIOLLAA BEHTUNALMA, BO3ayXxopacnpeae-
neHue, TennonsbbiTkn

04T BCE CUCTEMbI BEHTK-

nAaunM 1 KOHOAWMUWOHWPO-

BaHuA Bo3ayxa B CLUA no
NPUHUKMNY OEeACTBUA MOXHO OTHE-
cTW K nepemMelunsaioliemy (Mixing
Ventilation, MV) Tuny. MpuTto4HeIA
BO34yX CMeluMBaeTcCHA C BO3Ay-
XOM MOMELleHusl, B peaynbrarte
ycTaHaBnueaeTCcd paBHOMeEp-
HOe pacnpepeneHue Temnepa-
TYpPbl, OTHOCUTENBHON BNAXHOCTU
M KOHUEHTpauumK 3arpasHeHnii no
BCeMy 06BbEeMy BEHTUNUPYEMOro
nomeweHusa. Bentunauwa Bbl-
TecHsaowero Tuna (Displacement
Ventilation, DV) otnuyaetcsa tem,
4TO CO34a€EeT HEKOTOPYIO HEpPaBHO-
MEPHOCTb TemnepaTtypbl U KOH-
LeHTPaunmn 3arpasHeHnin BHYTpPU
NOMELLEHWNS.

Knaccudukaumsa

TepMWH «BbITECHAOWAN BEH-
Tunauus», DV, wucnonb3yeTtcs
B CNeunanbHoW nutepartype npu-
MEHUTENbHO K PasfiniyHbiM TUNam
nNpUTOYHBLIX cucTem. lMpepnara-
eTca cnegylowas knaccudukauma
DV.

e Cucrtemsbl, dopmupylowme
OAHOHANPaBneHHbIn nNoTOK
C HWU3KOW TYpPBYNEeHTHOCTLIO.
Mopaya W ypaneHwe BO3ayxa
NPOUCXOAAT C Manoi CKOpo-
CTbi0 Yepe3 NPUTOYHbLIE U Bbi-
TAXHbIE ycTpoicTBa ¢ 60nb-
LIOW NOBEPXHOCTbIO, HANPUMEpP
yepes nepdopupoBaHHbie na-
Henwu. MoTok BO3Ayxa B Takmx
cucTemax, 4acTo Ha3biBaeMbiX

CUCTEMblI C OJHOHanpasfeH-
HbIM MOTOKOM WAW MNOPLIHEe-
Bbl& CUCTEMbI, MOXET BbITb Kak
BEPTUKANbHBLIM (BO3AYyX noaa-
eTCs Yepes NOTONOK K yaans-
erTcs Yepes non unu HaobopoTt
(pwuc. 1, 2)), Tak v ropu3oHTaNb-
HbIM (BO34YyX NOJaeTcH 4yepes
O[HY CTEHY, a yaansaeTcs 4yepes
NPOTUBONONOXHYIO (puc. 3)).
MpUTOYHBLIE N BBLITAXHLIE OT-
BEPCTUS NPU 3TOM PaBHOMEPHO
pacnpeneneHbl NO NOTONKY
n nony unu cteHam. Cosgaercs
NPaKkTU4Yeckn paBHOMEPHLIN
NoTOK, ABWXYLLMIACA Kak nop-
WeHb Yepes BCe NoMeLleHue.
Cucrtembl BEHTUNALWMKM 3TOrO
TMNa MCNONb3YyITCA B OCHOB-
HOM A1 YWCTbIX KOMHAT, rae
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rnaBHol 3apavyen aABnNaeTcs
yoaneHue 3arpsasHeHnin, unm
Ans uexos ¢ BonbMMK TENNO-
n3bbiTKaMWU W/MNKU BLICOKON
KOHUEHTpaumei sarpasHeHnin
npy HanU4MKM BoNBLLIOIro BO3ay-
xo0bmeHa.

CuctemMbl C NPUTOMHLIMW BO3-
AYX0BOAAMM, NPONOXEHHLIMMW
nog nonom (poto A), u Bo3ay-
xopacnpegenutenamu B nony,
obecneynBarwmmm BGeicTpoe
3aTtyxaHue nNpUTOYHON CTPyM.
3a cH4eT BHYTPEHHWUX Tenno-
BblAENEHWA BO34yX noaorpe-
BaeTcH, NOAHUMAETCH BBEpPX
W yoanaeTcs u3 BepxXHein 30HbI
NOMELLEHNSA.
HW3KOMMNYNbLCHbLIE CUCTEMbI
nopa4yn oxnaxaeHHoro BO3-
ayxa (poto B) c Bo3gyxopa-
cnpepenuTensmu, pacnono-
JKEHHBLIMI HA YPOBHE NOTONKA
[1-3] wnn Ha BbicOTE OKONO 3 M
[4, 5]. Obnapas 6onee BLICOKON
YAENBHOW NNOTHOCTLIO, OXNaXx-
OEHHbIA BO3OyX OnyckaeTcs no
HanpasneHuio kK paboyel 3oHe,
noaoMelunBas HeKOTOpPoe KO-
NUY4ECTBO BO3Ayxa nomelie-
HWS, pacNpPOCTPaHAETCH BAONb
nona, 3artanimMBaeT HWXHIOW
30HY nomeleHus. Bosgyx no-
MELLLEHWNS, HArPeTLIA OT BHYT-
PEHHUX WCTOYHMKOB Tenna,
nogHUMaeTcs BBEPX W ypa-
NAETCA U3 BEPXHEW 30HbLI. He-
Gonbwoin o06bem nogmeLln-
BaHWs OKPYXaloulero Bosayxa
K NPMTO4YHLIM CTPYSIM NO3BO-
nfieT orpaHnynTL NepeHoc 3a-
rpsA3HeHniA B paboyyio 30HY.
Takme cucTemsbl, Ha3biBaemble
MHOrga akTUBHbIE TEPMOBbI-
TecHawowme, obecne4ynsBaioT
Gonee adpdekTuBHOE yaane-
HWe Tennon3bbLITKOB 1 3arpas-
HEHWIA, YeM NepemMeLunBaloLne
CUCTEMBI.

Cucrtembl, B KOTOPbIX OXax-
AEHHBLIA BO3AYX C ManbiMu
CKOpPOCTAMM NOAAETCH Yepes

" Puc. 1. BepTukanbHsliili ogHOHaNpasfieHHbIA NOTOK BO34YyXa, UKW CU-

cTema Bo3ayxopacnpegeneHus nopwHesoro tuna. lNMeyaraercsa no

AIR-IX,1987; LVIS, 1996
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® Puc. 2. Cuctema BozyxopacrnpefeneHus noplwHesoro tuna ¢ nogayen

yepes nepdopuUpoBaHHbIA NOTONOK. 3TOT cnocob moxeT 6biTh UC-
Nnonb30BaH ANA BEHTUNALWK ranbBaHM4eckux uexos. Nevaraercs no

AIR-1X,1987
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" Puc. 3. lopuaoHTanbHblii 0AHOHANPAaBNEHHLIA NOTOK BO3AYXA, WU CUCTEMA

BO3AyXxopacnpegeneHvs NOPLIHEBOro Tuna. AToT cnocob pekoMeH-
[OBaH A5 LLeX0B No NPOU3BOACTBY Nofaok ua ¢pubeprnacca. Mevara-
etcsa no AIR-1X,1987, LVIS,1996.

Bo3gyxopacnpepennrtenu
CO cneuwanbHbiMKU conaamm,
YCTaHOBNEHHbLIMW BbIlLE pa-
6o4elt 30Hbl, a ynaneHue Bos-
Ayxa npoucxoanT U3 HUXHER
30HbI. 3arpsA3HeHHbIR BO3ayX
paboyei 30HbI NPUXUMABTCA
K Moy NOTOKOM Bblllenexa-
Wwero nNPUTOMHOro BO3AyXa
W BbITECHHAETCH MO Hanpaene-
HUWIO K HAMNOJMIbHBIM BbITAXHbIM
oTBepcTuaM (puc. 4). Takas

cuctema obecne4vmBaeT cTpa-
Tudukaunio Temnepatypsb
" KOHU,éHTanMM 3arpsasHeHni
BbllUE YPOBHS YCTAHOBKW BO3-
ayxopacnpegenutenei u npe-
NATCTBYET NONaaaHvio 3arpaa-
HEeHW B BO3yX paboyeil 30HbI.
3TW CUCTEeMbl Takxe WMHorga
OTHOCAT K aKTUBHbIM TEPMOBbI-
TECHSAOLLMM.

Cuctemsbl, B KOTOPBIX NPUTOY-
HbIA OXNaXOEeHHblA BO3AYyX
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= ®oto A. Nogaya Boagyxa yepes
HanonkeHble BO3ayxopac-
npepenuTenn ¢ 3akpy4m-
BaHWeM CTPYM B ayANTOPUN
YuuBepcuteta AMcTep-
nama

= doT1o B. HU3koumnynbcHoOE BO3ay-
xopacnpepneneHue B Lexy
sasopa Volkswagen AG ye-
pes nepdopupoBaHHbIe
BO3AyXOpacnpeaenurenu,
YCTaHOB/IEHHbIE Ha KONMOH-
Hax Ha BbicoTe 3 M

C Manoi CKopocTbi noaa-
eTCs HEeNnoCpeaCTBEHHO B pa-
6ouyio 30HY, a yonansercs u3
BEpXxHen 3oHbl (puc. 5). Ta-
Kne cuctembl MOryt BbiTh
Ha3BaHbl MNacCUBHLIMWA TEp-
MOBbITECHAKWMMK. [lonada

BO3ayxa OCYlWecTBAAeTCcH
napannensHo nony, npu aTom
ebnuan nona dopmupyeTca
CNOW OTHOCUTENbHO XONOA-
HOro 4yuctoro Boagyxa. Wc-
TOYHWKM Tenna B pabouei
30HEe CO34al0T BOCXoAaAlwue
KOHBEKTMBHbLIE NOTOKW Harpe-
TOro BO34yxa, K KOTOpbIM Nof-
MelwmnBaeTca Bo3ayx paboyen
30HbI. Takum 06pasom, Tennsii
3arpsi3HeHHbIl BO3AYX Ha-
KannuBaeTcs B BEPXHEW 30He
NMOMELLEHWS 1 yaanaeTca 4ye-
pes3 pacnofioXeHHbIe TaMm Bbl-
TAXHbIE yCTpoWcTea. MNputoy-
HbI€ CTPYW C HU3KUM YPOBHEM
TypByneHTHOCTM noacachl-
BalOT HEBOONbLWOE KONUYECTBO
OKpY>XaloLero Bosayxa n He
cnocoBbCeTBYIOT Nepemelunsa-
HUIO BEPXHEW N HUXHEWN 30H.
Crpatudukaums sarpsasHeHnin
obecneynBaeT BLICOKOE kaye-
CTBO BO3ayxa B paboyei 30He
npakTu4eckn 683 yBenu4yeHuns
QKCNNyaTauMOHHbIX 3aTpar.
MMaccuBHbIE TEPMOBBLITECHA-

loume cuctemsl Bbinv NepebIMK

crncremMamMmnm BEHTUNALWMKW BbiTEC-

Haowero Tuna, DV, u nonyynnu 3a

nocnepHve 30 neT WKUpokoe npu-

MEHEeHMe B NPOMbILLINIEHHbIX 34a~

Huax CkanauHasun. OHKM A0 cux

nop octawTca Haunbonee pacnpo-

CTpaHeHHbIMWU CUCTemMamMmmn 3Toro

Tvna B Espone. C HepaBHUX nop

06nacTe NPUMEHEHWUS 3TUX CUCTEM

yBenuyunace 3a c4etr opucos

W OPYrux KOMMEPYECKUX 30aHNA,

roe Hapsgy ¢ Ka4ecTBoM BO3ayxa

npenLaBnaTCs BoicOkue Tpebo-

BaHWsA K kKOMpOpPTY.

BbiGop cnocoboB
BO3AyXxopacnpegeneHus

K yucny kputepues, MCNONbL3Yy-
embix ans eoibopa cnocobos Bo3-
ayxopacnpeneneHus, OTHOCATCS
Ko PULUMeHTbl 3PDHEeKTUBHOCTH

yaaneHus Tennovn3bbiTkoB 1 3a-
rpasHeHnin K n K.

Kt 5 (texh = to) / (to.z. = to)'

K.=(C,

c exh_Co) / (Co.z. _Co)'
roe

t-Temneparypa Bo3ayxa;

C - KOHUEHTpauusa 3arpas3HeHuin
B MPUTOMHOM BO3ayxe (,), pa-
Goyell 30HE (,, , ) M yaanaemom
BO3AyXe (5p)-

Opyrumn kputepusaMum sBns-
I0TCA Harpy3ku no tennay/xonony
M BO3AYyX00OMEH, npeaensHo
AONYCTUMBIA NO YCNOBUAM KOM-
dopTa (CKBO3HAKW, 3HAYUTENbHAR
HEpPaBHOMEPHOCTL pacnpepe-
NEHWs TeMneparyp no nomelle-
HUIO 1 Ap.) unn no TpeboBaHuam
NPOM3BOACTBEHHOTO npouecca
(CHUXeHWe Npou3BOAUTENBHO-
CTW MECTHbIX OTCOCOB, cyBaHue
3alMNTHbIX BO3AYLWHO-CTPYAHBIX
YKPbLITUIA Y CBAPO4HbIX annapaTtos
UT.M.).

Mcnonb3oBaHWe BbITECHAID-
wei BeHTUNAUUK obecneymnsaet
Hanbonee BbicOkyld addek-
TUBHOCTbL MO yAaneHwuio Tenno-
M306bITKOB W 3arpa3HeHun: Ko-
appuymeHTol apPeKTUBHOCTH
Bo3ayxoobmena K, u K. 6onee 2
ANs «nopLiHesbix» cuctem. CooT-
BeTcTBeHHo 1,8-2,5 — ana naccue-
HbIX TEPMOBLITECHSAIOLMX CUCTEM
n 1,2-1,8 — ona aKTUBHLIX TEPMO-
BbITECHSAIOLWUX CUCTEM.

B cucTtemax nepemewuBa-
IOWEen BEHTUNAUWMW NPU PaBHO-
MEPHOM pacnpegeneHun Tem-
nepatypbl WM KOHUEHTpauuu
3arpsA3HeHnn N0 NOMELWEHUNID
COOTBETCTBYIOLWEE 3Ha4YeHne ag-
$GEeKTUBHOCTU OYMCTKWM BO3aAyxa
paBHo 1.

Ha puc. 6 nokasaHo cpasHe-
HMEe 3Ha4YeHus Bo3ayxoobmeHa
W Harpysok no Tenny u xonopy,
KOTOpble MOryT 6bITh peanu3o-
BaHbl B NOMELLEHUW C CMCTEMAMMU



BEHTUALWWA CMECUTENIbHOMO TUNa
M C aKkTUBHOM U NACCUBHON TEPMO-
BbITECHAIOLWWUMKM CUCTEMAMU.

Bnaropaps nepsoHa4ansLHOMY
yCNewHomMy MPUMEHEHWIO Cu-
CTEeMbl BbITECHSAIOLLEW BEHTUAALMA
CTanw LWMPOKO NPUMEHATLCSA B EB-
pone (6e30THOCUTENLHO K TOMY,
obnapaloT MM OHWM B KaXOoMm
KOHKPETHOM Cliy4ae npevmyuie-
cTBamu nepen cuctemMamu cme-
CUTENILHOro TMNa no obecnevyeHnio
KayecTtsa Bo3ayxa). Henpasunb-
HOIO NPUMEHEHUSI CUCTEM BbITEC-
HSIOLLE BEHTUMALMKM MOXHO n3be-
XaTtb, ecCnn NCNONbL30BATb NONHYIO
nHdopmaumio 06 aTux cuctemax
M NPOBOAWTL pacyeTbl 3KOHOMWYE-
ckoii achekTmBHOCTHM [7-9].

B HacTosLWen cTaTbe paccMa-
TpueailTcs 06NacTbL NPUMEHEHNS
U MPUHLUUNBI NPOEKTUPOBAHWA
TPaAWUVMOHHOW CUCTEMbI BbITEC-
HAIOLWWEN BEHTUNALNK,

O6nacTte npumMmeHeHus

K rnaBHbIM NpeumyLiecTeam
BbITECHAKOLWEN BEHTUNALUMKM OT-
HOCATCH BbLICOKOE KayecTBO v Ma-
nas NoABWXHOCTbL BO3AyXa NOYTH
BO BceM ob6beme pabo4yei 30HbI.
O PeKTUBHOCTb BbITECHSAIOLWEN
BEHTUNAUMKM ocobeHHO Benuka
B CNy4ae, Koraa Tenno v sarpsas-
HEHWA NOCTYNAaIoT B NOMELLeHne
OT eAnHoro ucto4YHuka. Ecnn me-
TOYHWK 3arpA3HEHWIA He BbloensieT
Tenna U HaxoAWTCA B CTOPOHE OT
TENNOBbLIX UCTOYHMKOB, GOPMUPY-
IOLLMX BOCXOASALME KOHBEKTUBHbIE
NoTOKW, UKW 3TU NOTOKK He obna-
[alT A0CTAaTOYHOW MOLLHOCTLIO
M HE O0CTUraKT YPOBHA CTpatun-
dukaunm, BoI3BaAHHOrO TeMnepa-
TYPHBIM rpagueHTom, To pabouas
30Ha MOXeT 0Ka3aTbCH CUMbHO 3a-
rPA3HEHHON.

Koroa peyb vaoert 0 BbITECHS-
IOLen BeHTUNALMK, HeobxoanmmMo
MMETb B BUAY Cneayioulee.

Cucrtema pabotaetr Hawuny4-
LM o6pas3om Npu BeICOTE No-
MeuwleHua Bonee 3 MeTpoB.

He pekomeHAayeTcs npume-
HEHWE BbLITECHSIOWEN BEH-
TUNAUWK, ecnu psagom ¢ uc-
TOYHWKOM 3arpA3HeHuna He
HaxoOWTCA WCTOYHWUK Tenna,
obnagalowmini 0OCTaTONHON
MOLWHOCTbIO Ana GopMUpo-
BaHWsl BOCXOAALWMX KOHBEK-
TUBHBLIX MOTOKOB, CMOCOBHBIX
NepeHocuTb 3arpsi3aHeHna 3a
npenensi paboveil 30HbI.
Temnepatypa nNpPUTOYHOrO
BO3yxa He MOXET NpesbiaTs
pac4eTHYIO TeMnepaTypy BO3-
ayxa nomeweHus. Takum 06-
pasom, ecnu B MNOMELEHUH
Tpebyetca oborpes, cuctemy
BbITECHSIIOWEA BEHTUAALUN
HeobXxoanMMo AOMNONHWUTE CU-
CTEMOW OTONAEHUA—C MECT-
HBIMW OTONUTENBHLIMW NPKU-
fbopaMm N1 c NOABECHLIMMK
nUanyyarensamu.

Bonblwune Harpyskum no ox-
naxneHnto He moryTt BblTb
peanu3oBaHbl BCNeACTBUE
OrpaHuy4eHns No oxnaxaeHuio
npuTo4Horo eoagyxa. Pas-
HOCTb TEMMNEepaTyp NPUTOYHOI0
BO34yxa WU BO34yxa B noMelle-
HUKM pomkHa obecneynBaTtb
dopMupoBaHme 3agaHHOro
TEeMNEepPaTypHOro rpagveHTa
B pabouein 3oHe: 1,8 'C/m ans
KOMMEpPYECKUX 3AaHMW, rae
pabortaiot cTos, unm 2,5 °C/m
B cny4yae cuasyein pabotbl.
OpHOBpEMEHHO Pa3HOCTL
TemnepaTyp NPUTOHHOrO BO3-
Oyxa n BO3ayxa NomeLieHus
He [onXxHa npesbiwate 3—4 °C
ONA KOMMEpPYEeCKUX 3aaHui
1 4-6 ‘C ana NpoOMBbILLNEHHbIX
UEexoB, rae BbIMONHAETCS pa-
6oTa cpeaHen TAXecTH, BO 13-
6exaHue npesbileHus Oony-
CTUMOW NOABMXHOCTM BO3ayXa
(ckBO3HAKOB) Ha ypOBHE nona.
Ha oCcHOBaHMW VMMEIOLLErOCH

NETKOE PEMIERME
CROMHBIX SATAY

JINA CHCTEM BEHTHRSWWN
H KOHAHIHOHHPOBAHHS
BO3IYXA

bl BEHTANAUWNIA, OTONNEHNA
1L L OBAHWNA E 1% XA

Mockea, ynuua Tumupasesckas, 1, ctpoenne 4,
Ten.: (495) 981 1515, (499) 755 1515.
dakc: (495) 981 0117,
Cankr-NMetepbypr, ynuua Paaveaxas, 12, opuc 43.
Ten.: (812) 441 3530. daxc: (812) 441 3535.
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KOHBEKTUBHEIM NOTOK

" Puc. 4. AKTUBHARA TEPMOBbLITECHS-
owas BeHTUNaUNA
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A BepxHan
SN 30Ha v
HuxHan

30Ha

OnbITa YyCTAHOBAEHO, 4TO B CU-
CTemMax BbITECHAOLWEN BEHTK-

NAUMK C TUNOBLIMU BO3AYXO-
pacnpegenuTenaMn Harpyskm
no xonoay He A0JIXHbI NpeBbl-
wartb 40 BT/MZ"-I ANA KOMMep-
yeckux sgaHuii n 80 BT/MQ'H
ONS MNPOMBILINEHHBLIX LIEXOB
npu paboTe cpegHen Taxe-
CTWU, @ NPV MCNONbL30BAHWUN
Bo3ayxopacnpenenutenei
9XKEKLUMOHHOro Tuna aTu 3Ha-
YeHUs! MOryT BbITb YBENNYEHbI

WcTounuk Tenna / 3arpAsHeHuin

" Puc. 5. MNaccuBHas TepMoOBbITEC-
HAKLWAA BEHTUNALNA

CoOTBETCTBEHHO po 60
1 100 Br/m°+u. B paioHax c Te-
nabiM KNUMatToOM MOTryT wUc-
Nnosb30BaThCH OONONHUTENb-
HblEé CUCTEeMbl OXNaXOoeHus,
HanpumMep oxnaxpaawuwme no-
TONKW.

e AkTuBHaa ¢uanyeckas pa-
6oTa B 30He OEeWCTBUSA BbiTEC-
HAIOWEN BEHTUAALUMA MOXET
yMeHbWUTh 3 HEeKTUBHOCTL
ynaneHma Tennoun3bbiTKOB
n 3arpaaHeHnia. MNpakTuyeckuia
ONbIT NOKa3an, 470 BblITECHSAIO-
Lasa BeHTUnALMs manoadgek-
TWUBHA B KY30BHbIX U CBAPOYHbIX
uexax, rae Wwupoko NnpuMeHsa-
I0TCA aBTOMaThl, Tak Kak oBu-
XeHue Ky30BOB aBToMmobunein

M nepemMelleHue asTomMaTu-
YEeCKUX MaHUNYNaTOPOB Hapy-
watT cTpatudukaumio Tem-
neparypbl M KOHUEHTpauumn
3arpA3HeHnidc No BbICOTE NO-
MeLleHus U, Takum obpasom,
CBOAAT Ha HET NpeumyLLecTsa
BbITECHAIOWEN BEHTUNALWNK.

MpuHUUNBI
NnPoOeKTUpoBaHNA

MpoekTupoBaHWe CUCTEM Bbl-
TECHAWEN BEHTUNALWMW OCHO-
BaHO Ha aHaNUTUYECKUX pacyeTax
WKW HA UCMNOSIb30BAHUM KOMMNbIO-
TepPHbIX aapoanHaMU4EeCKux Mo-
penen (CFD-nporpammsl). Mpu
3TOM aHanuTu4yeckne pac4yeTbl nc-
NONb3YKTCH 3HAYUTENBHO Yaule,
MpumeneHne CFD-nporpamm
MOXET OKasatbCs None3HbliM npun
npoeKkTUMpoBaHMn cucTem aOna
nomeweHnin 6onsworo obvema,
nockoneky Gonbwue pasmepsbi
NOMELLEHWUIA 3aTPYOHAOT BbINON-
HEeHWe HeobBXoAWMBIX HATYPHbLIX
obcnenoBaHuii U M3MEPEHU,
ODONONHAKWWX aHanuTu4yeckue
pac4eTbl, a NPOeKTbl CUCTEM ANS
Takux NOMeLLEeHuin 4acTo bbiBaloT
yHUKanbHbiMyu. OQHako nNpakTu-
yeckoe wucnonb3osaHme CFD-
nporpaMmm Ana TPexMepHoro
MogenupoBaHus Tpebyet onpe-
AeneHHon keanudukaunum n Kom-
NbLIOTEPHBLIX PECYPCOB, KOTOPbIX
Yy PAAO0BbLIX MPOEKTUPOBLLIWMKOB
MOXET He oka3aTbcs. Kpome Toro,
KapTuHa pacnpegeneHms Temne-
patyp u CKOpoOCTeil Boaayxa no
06bemMy NnomeLLeHns, nonyyaemas
¢ nomowbio CFD, GbiBaeT Heno-
CTaTO4HO TOYHOW.

OnbIT NOKa3bIBAET, 4TO aHanu-
TUYECKWIA METOL NO3BONAET NO-
Ny4nTb CPaBHUTENbHO MPOCTYIO
METOAMKY pacyeTa, KoTopas aaet
XOpolwue peaynstaTkl B HONbWMH-
cTBe cny4aes. [pu wucnonbao-
BaHWUW aHaNUTU4YeCKoro meroga
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NPOEKTUPOBLUKWK AOMKEH onpeae-

NANThk:

®* pacxopn BO3ayxa, Nnogasaemblii
NPUTOYHOW CUCTEMOW;

®* pacnpegeneHue Temneparyp
W KOHLLEHTPaLUMin 3arpasHeHnia;

® KOHBEKTWBHbLIE NOTOKW Hag uc-
TOYHMKAMW Tenna B yCnoBuax
cTparndukaunm;

* 3hPeKTMBHOCTL CUCTEMBI Bbl-
TECHSAIOLLEW BEHTUNALIWNA,

NomewieHns
C Tennon3bbiTkKamMmmn

Mpw pacyete onpegensioTcs

cnepyiouiMe napamMeTpbi:

o koadPpuumneHT addpekTUBHO-
cTu Bosayxoobmena K;

® pacxof NPUTOYHOro BO34yxa
ANS acCUMUNALMK Tennous-
beiTKOB G

e Temnepartypa nNpPUTOYHOTO
Bo3ayxa T

* TemnepaTtypa yaansemoro
Boaayxa T,

® rpagueHT Temneparypbl no
BbiCOTE nometueHus At/H .

DonyuweHusa

* TemnepaTypHbIA rpagneHT aB-
nAeTCH NUHENHbIM (HeT ckad-
kooBpasHoi cTpatndukaLmm,
Kak B pexume yganeHus 3a-
rPA3HEHWIA),

At= (texh 5 tﬂoor) / Hr'

* Tennosoi GanaHc, NyYUCTLIRA
“n KOHBEKTHBHbrﬁ, B TOM Yyucne
TYpByneHTHbld TennoobmeH,
paccyuTbiBalOTCA ANSA ABYX
30H: HUXHEN (30HbI NpebbiBa-
HWUS NIOOER) N BEepXHENl.

* Temnepartypa pabouven
30HbI - 3TO TEMNepaTypa Bo3-
Ayxa Ha BbicoTe h,, = 1M oT
nona Ang NOMELLEHWA ¢ npe-
obnagaHuem cuasyein paboTbl
n 1,8 M ona nomeweHnin, roe
paboraioT cTos. Temnepartypa
B pabo4ei 30He Ha 3a4aHHON

BLICOTE CHMTAETCH OQUHAaKo-
BOW ANns Bcel pabo4yeil 30HbI
BHe 06nacTu NpAMOro BO3aen-
CTBUA NPUTOYHbIX CTPYNA.

* [lepenap temneparyp no ¢oun-
rype 4enoBeka-oT YPOBHSA
ronosel (h,, =1wunm 1,8 m) po
ypoBHsa noawixek (h, , =0,1 m)
He npesbiwaeT 2-3 "C BoO n3-
BexaHue puckomdpopTta. OT-
clofa BbITEKAET OrpaHuyeHne
BEJIMYUHLI FrpaaueHTa Temne-
patypbl N0 BLICOTE NOMELLE-
Hus (At/H)) 3HaveHnsamn 2-2,5
nnu 1,2-1,8 *C/m B 3aBUCUMO-
CTW OT NONOXEHUA YesloBeka
npun pabote (cuas wan cTos)
(11512

Mpegnaraemsbiii NOpPagoK
pacyera

3ran 1. CocTaBneHuve nepeyHs
BCEX UCTOYHWMKOB Tenna B rnome-
LLEeHUN.

3ran 2. PacyeTt cpeaHero aHa-
YEeHWA KOHBEKTUMBHOW COCTaBnfA-
owen tennoobmeHa Y ucxons na
MOLLHOCTU KaXA0ro MCTOYHUKa
tenna W, (BT), KOHBEKTUBHOI CO-
CTaBnfAloLEen TennoBol MOLLHO-
CTW KaX[0ro MCTO4HUKa Tenna Y,
no popmyne:

LB

W

3ran 3. PacuyeT cpeaHero 3Ha-
YEHUA NYYUCTOR COCTaBAAIOLLEN
TennoobmeHa B paboyeit 30He uc-
XOA8 U3 NONHOW TeNNOBOW MOLLL-
HOCTW W NNYSUCTOW COCTaBNAIOLLEN
Kaxoro MCTONHUKA Tenna:

_Iw,e) Ee0-ww] 5
W, E[w(-v,)]

3ran 4. Onpepenexue koagd-
duumnerHTa apHekTMBHOCTHU BO3-
nyxoobmeHa K, 8 nepeom npu-
BnvxeHnn:

Ko=1/®(1-).  (3)

Sran 5. Bobibop pacyert-
HOW pPas3HOCTW Temneparyp

MaccueHan
TepPMOBbITECHAOWAA
cucTema

Pacxop sBo3gyxa

Harpes OxnampaeHne

® Puc. 6. Mlpaduk ana onpegeneHns
AManasoHoB Pacxonos BO3-
Ayxa v Harpysku no tenny/
XONoAy ANs CUCTEM CMECH-
TesNIbHOW, aKTUBHOW TEPMO-
BbITECHAIOLENR U Naccus-
HOW TEPMOBBITECHAIOLWER
BeHTUNAaUMiA, LleHa nene-
HWA LWKaNbl N0 OCK pacxoaa
BO3/lyXa COOTBETCTBYET
0,116 M, ueHa genexns no
0OCW TeNNoBOW/Xonoaunb-
HOW Harpyakm-15 BT/MZ'H

NPUTOYHOrO BO3JAyXa W BO3-
Ayxa pabGoyen 3oHbl: Af, =
=t,, -1, Ha OCHOBE W3BECTHbIX
napameTpos Bo3ayxopacnpe-
oenuTeneid, xapakrepa Tpyao-
BOW eATEeNbHOCTU B MOMELLEHUN
¥ paccTosiHWA OT BO3yxopacnpe-
nenutens o 6nuxanwero pa6o-
4ero mecra.

3ran 6. lNpepBapuTenbHbIi
pacueT Benu4mHbl Bo3ayxoobmeHa
G, Kr/c, npyHumasa B Nepsom
npubnvxeHun, K, = 0,5 K, :

G, =IW,/ C, At K. (4)

9ran 7. OnpepeneHne Koad-
duunerHta apPEeKTUBHOCTN BO3-
nyxoobmena K, ¢ ucnonb3osa-
HWEM METOAMKW U HOMOTpamm,
npuBeneHHbix B pabote [13].

3ran 8. CpaBHeHuWe 3Ha4YeHus
K ', BbIYMCNEHHOro Ha aTane 7, c K|,
paccunTaHHbiM kak 0,5 K, . Ecnn
sennumna (K, -K,)/K, okaxetcs
meHee 0,1-nepexogum kK atany
9. Ecnu xe aTa BenuduHa Gonee
0,1-npunnmaem K, = K, 1 nosTo-
psiem pacyert atana 6.

3ran 9. PacueTt Temneparypsl
yaansiemoro sBosayxa:
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bon =1, FIGAL, (5)

3ran 10. PacyeT Temnepartypbi
NPUTOYHOrO BO3AyxXa UCXoAs U3
3ajaHHOW TemnepaTypsl B pabo-

yew 3oHe t, , no opmyne:
t,=t

0 0.Z.

=L

s (6)
3ran 11. Pacyet Temneparyp-
HOro rpaguexTta At/H no seicote

nomMeLleHus:

fosre=t, t (K -1
At/H= exh o a( r } (7)
H —h H_-h

room 0.7 foom 0.7

Ecnn nony4yeHHoe 3Have-
Hue At/H 6onblle HOpMaTUBHOTO
(no ycnosuam komdopTta), cne-
AYeT YMEeHbLNTb BenuuuHy At
1 NOBTOPUTL pacyeT atana 6.

9ran 12. PacyeT NnpUTO4YHOIo
Bo3ayxoobmena G, ¢ UCnonbL3o-
BaHWEM OKOHYaTeNbHbIX 3HAYEHWNA
K w At,, no opmyne:

G,=3W,/C,At,K. (8)

MomeweHuns ¢ TennonsbbIT-

KamMu v 3arpsa3HeHmem Bo3-

Ayxa
Mpwu pacuete onpenensioTcs

crnepylowmne BennyYuHsbL:

* kK03 PUUNEHT apPEeKTUBHO-
cTu BoaayxoobmeHa K ;

® pacxoj NPUMTOYHOro BO3ayxa
ANs yaaneHusa TennonabeiTkos
1 3arpasHeHnii G,

® KOHUEHTpauwWsa 3arpasHeHuin
B pabo4yeil 3oHe C, , ;

® KOHUEHTpauus 3arpsasHeHui
B yaansemom sosayxe C,,.;

® KOHUEHTpauus 3arpasHeHui
B 30He Abixanus C,.

JonyuieHns

* PacnpepeneHue KoHUEHTpa-
UMK 3arpAsHeHnini No BbICOTE
NOMELLIEHNSA MMeeT CTyneH4Ya-
Tbill xapaktep. BeicoTa «CTy-
MeHn», Ha3bliBaeMol YPOBHEM
cTpatudpukaumm (hy, ), pasHa
BbLICOTE NOAbEMA KOHBEKTUB-
HbIX TennoBbIX NMOTOKOB Hapg

ypOBHEM nona, npu atom ob-
LMA pacxom B KOHBEKTUBHbLIX
cTpyax IG, paseH pacxoay
NpUTO4HOro Bo3ayxa G,.
YpoeeHb cTpatudukaumm npn-
HUMaeTcs He Huxe 1,5 M B no-
MEeLLEHWAX, rae BbINONHAETCA
cuasavas pabora, m 2 M B nome-
weHusx, rae paboraior cTos.
3arps3HeHus, Bblaensembie
uctoyHukamn 6Ges Harpesa
(M30TEPMUYECKNUMU), CHU-
TalTCA naccuBHbiMU. OHK
MOTyT BbIAENATLCA B 30HY
HUXEe YPOBHA cTpartudukaumm
B konuyecTee Q,, wnu B 30HY
Bbille YPOBHSA cTpaTudukaumnm
B konudectee Q.. Ecam Bbi-
coTa noagbema KOHBEKTUBHOW
CTPYyW Ha[ WUCTOYHWUKOM, Bbl-
LOensiowuM Tenno m sarpsas-
HEeHWs, He AOCTWraeT ypOBHA
cTpatndgukaumm BCnencTeve
BO34ENCTBUA TemnepaTtyp-
HOro rpafaveHTa, 3arpsasHeHns,
BblAENAemMble 3TUM WUCTOYHWU-
KOM, CYUTAIOTCH NMAacCUBHBLIMM,
a KOHBEKTUBHBIN NOTOK OT 3TOr0
MCTOYHWUKA HE YHUTLIBAETCSA NPK
pacyeTe ypoBHs cTpatuduka-
umn. MakcumansHasi BeicoTa
nogbemMa KOHBEKTUBHOW CTPyW
MoxeT BbiTb onpeaeneHa Ha
OCHOBaHUKW AaHHbix [13], npu
3TOM TEMMepaTypHbIA rpaau-
EHT PacCYUTLIBAETCA C MCNONb-
30BaHMEM npouenypsl atana 4
npeasayuero pasgena. 3a-
rps3HeHns, BblaensemMbie B No-
MELLEeHWe HarpeTbiMu MCTOY-
Hukamn, Q. .., NepeHocsaTcs
B BEPXHIOKO 30HY, ECNK BbICOTA
nogbema KOHBEKTUMBHLIX CTPYWA,
paccyMTaHHas ¢ y4eToM Tem-
nepaTtypHoro rpagueHTa, oka-
3blBAETCH BbIWE YPOBHA CTpa-
TUdurkaumm.

KoHueHTpauusa 3arpsaaHeHui
B paboyei 3oHe C,, orpaHu-
4yeHa npeaenbHO A0NYCTUMBLIM
3HaveHuem (MAK) nnn ponen
aToro 3Havexus (alak).

e @oHOBas KOHUEHTpauus aa-
rPA3HEHMIA HAPYXXHOr0 BO3AyXa
VNN HEeROoCTaToO4Has 0YUCTKa
PELUMPKYNSLMOHHOTO BO3ayXa
MOryT Bbi3BaTb 3arpasHeHune
NPUTOYHOTrO BO3AYyXa, Xapak-
Tepusyemoe BenminHon C,.

Mpepnaraemsiii NOPAAOK
pacuyeTta

3ran 1. Pac4yeT B0o3ayx006-
meHa G, 1 TemneparypHoro rpa-
OWEHTa NO BLICOTE MOMELLEHWA
At/H B COOTBETCTBMK C npoueny-
poi atana 4 npeabiaywero pas-
[ena, NnocBSALWEHHOro BapuaHTy
ans nomeweHnin ¢ npeobnapa-
HUEeM TenNon3bbITKOB.

9ran 2. Wcnonb3ys OaHHbIE
Tabnuusl [13, 14] ans TMNOBLIX UC-
TOYHWMKOB TENJIOBLIAENEHWIA 1 3a-
rPA3HEHWIA, BbINONHAGTCAH pacyeT
BbICOThlI YPOBHS cTpatndukalmn
hg, € y4eTOM BCEX MCTOYHUKOB
Tenna B paboyen 3oHe. OB6wWMIA
pacxon KOHBEKTWUBHbIX MNOTOKOB
OT UCTOYHWUKOB Tenna Ha ypoBHE
cTpatudukaumm gonxeH 6uiTh pa-
BeH G,, paccUMTaHHOMY Mo ypas-
HeHuo (8). Pacxopn Bo3ayxa B KOH-
BEKTUBHbIX CTPYAX OT Kaxgoro
WMCTOYHUKA Tenna AoJKeH onpene-
NATLCA C Y4ETOM TEMNEpaTYpPHOro
rpagueHTa At

3ran 3. Onpepenexve koagphu-
uneHTa K, ¢ crnonb3osaHnem me-
TOOMKW U PACHETHLIX HOMOrPamMM,
npueeaeHHLIX B pabote [14].

3ran 4. PacyeT KOHUEHTpauuu
3arpasHeHuniti B ynansiemom Bo3-
ayxe C,,,, no dopmyne:

Q+Q*+Q,_,
ol Ca 5 E - ?
c

o

©)

3Jran 5. PacyeT KoOHUeHTpauum
3arpsasHeHuii B paboyeir 3oHe C, ,
no ¢opmyne:

C ‘C +thuca 10
01" o K = ( )

c

3ran 6. OnpepeneHve KoH-
UEeHTpauun 3arpas3HeHnin B 30He
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Abixanusa C, cneaywouwnm obpa-
30M,

ecim h, < hy.:

Ce=Co. (11)

nnu
ecnn h, > hy.:

Cac [KC(P%‘LH?’], (12)
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Jran 7. Ecnn senunuunna C,
okasanace medbwe MNAK, nepe-
XoAuMMm K BeIGoOpy Bo3ayxopacnpe-
pnenutenein. Ecnm xe C, 6onble
NAOK, cnepyet yBENNYMTL pacxom,
npuTo4Horo Bodayxa G, ¢ cooT-
BETCTBYIOWMWM YMEHbLUEHMEM
nepenaga temnepatyp Af, u Tem-
nepatypHoro rpaguenTa At/H, Bbl-
MOSIHUTL MEPECHET BbICOTbI YPOBHS

cTpatudukaumm h,,.

Buibop BO3ayxopac-
npepenutTenen

Mopnbop Bo3oyxopacnpenenu-
Tenen NPOU3BOANTCH HA OCHOBE
cnegylowmx BeNM4uH:
® pacxofa NpUTO4HOro BO3Ayxa,

m/c;

* nepenaga Temnepartyp npu-
TO4HOro BO3AyXa W BO34yxa
NOMELLEHNA, KOTOPLIA 06bIYHO
orpaHuyeH senvyuHon 3-4 °C
ANA KOMMEpPYecKux 3aaHuni,
€CN B CUCTEME BLITECHSIOLLEN
BEHTUNALMM WNCNONbL3YIOTCH
00bl4HbIE (HE3XEKLMOHHbLIE)
BO3AyXOpacnpeaeniTenn, unm
5-6 ‘C, ecnn vucnonebaywTcs
IXKEKUMOHHbIE BO3gyxopac-
npegenuTenw;

® BeNM4MHbl «Onuxanwen»
30HbI— 40NYCTUMOr0 pPaccro-
AHWA OT BO3AyXopacnpenenu-
Tens no bavxanwero paboyero
MecTa. 9Ta BeNnn4nHa 3asucut
OT MecTa pasMelleHns BO3-
ayxopacnpegenutenen. B pe-
3ynesTarte Anas o4HOro U Toro
Xe noMmeweHua mMoryt ObiTb

BoiGpaHbl BO3gyxopacnpe-
LenuTenu pasivyHbiX TUNOB,
pasMepoB 1 gaxe pasnnyHomn
HOopMmbl;

® aKYyCTMY4ECKWUX OrpaHuyeHui
(YpPOBHS Wwyma).

PaamelweHue Bo3gyxopac-
npepenuTenein u MecT yaa-
neHus Bosayxa

Bospyxopacnpeaenutenu
B CUCTEMaXx BbITECHRAIOLLEN BEHTU-
NAUMK crneayeT pasmMeLaTs Takum
obpaszom, 4yTobel Gonbwwne npe-
NATCTBUA UNW CTEHBI NOA NPAMBIM
YrNIOM K HanpaeneHuio noToka Ha-
XO0OUNUCb Ha PacCcToAHUN He Me-
Hee 1 M OT «Bnnxanwen» 30HbI.
PekomMmeHpyemMoe MUHUMANbLHOE
pacctosHue mexay Boaayxopa-
cnpepenuTensiMm OMKHO Ha 1 m
NpPeBbIlLaTh CYMMapPHYIO BENUYUHY
MX «GNMKanLWLINX» 30H.

[Ana cokpaweHna ANWHbI BO3-
[yXOBOAOB HAacTO CTApaloTCA pas-
MellaTb BO34yxopacnpeaenuteni
Ha opHou cteHe. OaHako pasme-
LieHne Bo3ayxopacnpeaenutenei
BOONb pa3HbiXx cTeH moxeTt obe-
CNneYynTb yBenuyeHune JonycTumMon
Harpy3ku no xonogy Ans CUCTEMbI
BhITECHAOWENA BEHTUNaUuK. Mpu
BolbOpe MEeCcTOnonoXeHus BO3-
Ayxopacnpeaenutenen cnepyet
NPUHUMAaTbL BO BHUMaHWe pacno-
NOXEHWe NCTOYHWUKOB Tenna. bonb-
LUMIA pacxo NPUTOYHOro BO34yxa
B6AM3KM MECT aKTUBHbIX TENNOBbLI-
AeneHnii NO3BONUT YMEHbLWUTh
pacnpocTpaHeHue TennousbbiT-
KOB NO NOMELLEHWNIO U NOBLICUTL
3 dEKTUBHOCTb NX AaCCUMUNALNN.

MecTa ynaneHus Bo3ayxa cne-
AyeT pasMmellartb Ha NoToMNKe Unu
B6an3n Hero. Yoaneuwe tenno-
M36bITKOB W 3arpasHeHnin byper
6onee apdekTUBHLIM, BCAN Bbl-
THXHbIE YCTPONCTBA Pa3MecTuTh
HENOCPEACTBEHHO Hag WCTOYHU-
kamu Tenna. B pectopaHax, c oT-
AEeNbHBIMW 30HaMW ONA KYPALLLKMX
M HEeKYPALWUX, PekoMeHayeTtcs

pasamellartb BbITSXHblE YCTPON-
CTBA B 30HE 4N KYPALLUX, a MecTa
3abopa Boaayxa Ha peuupkyns-
LMIO — B 30HE A9 HEKYPALLMX.

BbiGop Tuna Bo3ayxo-
pacnpepenurenei

KoHcTpykumna n dpopma BO3-
ayxopacnpenenurens okasbiBaioT
CYWEeCTBEHHOE BAUAHUE HA Ten-
nosow komcpopt B pabo4yein 3oHe
M Ha MUHMUMaNbLHO AONYyCTUMOE
paccTtosHue no 6nvxaiwero pa-
Boyero mecta. Heyaa4yHo cnpo-
eKTUPOBaHHbLIA BO34yxopacnpe-
henuTenb MOXeT co34aBaTh 30HY
C HeAoNyCTUMO BbICOKOW NOOBUX-
HOCTbIO Bo3ayxa (6onee 0,2 m/c)
BE/IMYNHOWN B HECKOJIbKO METPOB.

B nomewenuax ¢ 6onbluon Ha-
rPY3KOW NO OXNIaXAEHUID npeg-
NOYTUTENBLHO WCNONb30BaHWE
BO3Ayxopacrnpegennrenen axe-
LMOHHOro Tuna. B HekoTopbix
cny4yaax NpUMMeHeHue 3XeKLnoH-
HbIX BO3gyxopacnpepenutenei
NO3BONSET YMEHbLLUWTL AnamMeTp
BO30YXOBONOB B MPUTOYHON CK-
creme. B uccnepoBaHmax, npo-
BEAEHHbIX B YHMBepcuTeTe Aanb-
Sopra [15], cpaBHuBanucL asa
BO3MOXHbIX cnocoba noga4v Bo3-
[yxa npu oflHOM U TOW Xe Harpyake
no xonody: 1-B0o3ayx nogaercsa
0b6blYHBIM BO3AYXOpacnpenenm-
Tenem ¢ pacxoaom 0,083 m°/c
npw nepenage remneparyp 53 C;
2-BO3AYyX NogaeTcs B KoJinye-
ctee 0,033 MS/C npu nepenage
Temnepartyp 7,5 ‘C. B tom 1 B gpy-
rom cnyqaé CKOPOCTbL BO3AYLUHOW
CTPYW Ha pacCcTosiHUK 2 M He npe-
Bbiwana 0,2 m/c.

BaxHO OTMETUTD, HTO IXKEKLN-
OHHbIE BO3fgyXopacnpegenurenu
crnocobHbl cozgaBaTte AuckoMdopT
B Cliy4ae NpPUMEHeHust B cucTe-
Max BEHTUNALMW C NEepPemMeHHbIM
pacxopgom (VAV). Onsa axekuuwn
(noacoca) Bo3gyxa NoMelweHus
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CTPAHULBI UCTOPUU CMNELUUATIBHOCTH

TpebyeTcs onpeneneHHbIn MUHU-
ManbHbIN pacxon Bo3ayxa B npu-
TO4HOWN cucTeme. B cuctemax BeH-
TUAALLMA C NEPEMEHHBIM PACX0A0M
CYLLECTBYET PUCK, HTO NPU CHMXE-
HUK o6bema NPUToKa B NoOMeLLe-
Hue ByaeT nocTynarb YpesamepHo
XONOAHbLIA BO3AYX.

[na npenoTBpalleHns CKBO3-
HAKOB PEKOMEHAYEeTCA WMCNOoNb-
30BaTb CneuuanbHble BO3AYXO-
pacnpenenuteni ¢ BHyTPEHHUMUN
connamu, HanpasnAoLWMMN BO3-
[yX B CTOPOHbI (BAONL CTEH).

OnpepeneHue konuyecTsa
BO3gyxopacnpegenutenei

Bo Bcex cnyyasx no ycnosusam
koMmpopta U IPPEKTUBHOCTU
nydwe mcnonb3oBate Bonbuwoe
KONMUYEeCTBO Manbix BO3ayxopac-
npefenvTenei, 4em Manoe Konum-
yecTBo Honee kpynHeix. ECnu ectb
BO3MOXHOCTL BbiBopa, MOXHO Uc-
nonbL30BaTh BO3Ayxopacnpenenn-
TEenu pasnuyHoin Gopmobl.

OueHka
NpoOU3BOAUTENILHOCTU

Hamwbonee npocToin noaxop,
K NMPOEKTUPOBaHWIO noapasyme-
BaeT, 4TO B NOMELLEHUM UCMONb-
3YIOTCHA 0MHAKOBbLIE BO34yX0pac-
npeaenuTeny U ux Konu4ecTBO
MWHUManNLHO. B aTom cnyyae onpe-
AenseTca AonycTUMas BennynHa
«Gnuxaiiluein» 30Hbl. Hanny4wnia
pesynsTat 40CTUraeTcs B TOM Chy-
yae, ecnv AnsA pa3Hbix MECT pa3me-
weHna Bo3gyxopacnpegenurenu
noabuparnTea OTAENLHO.

B oTnuM4ue oT cuctem CMecu-
TENLHOW BEHTUNALMKM AN Npo-
EKTUPOBAHWA BbITECHAKLWEN
BEHTUNALWWA CYLLECTBEHHLIM fB-
NAETcHs BOMPOC onpeneneHvs
aapa NpPUTOYHORW cTpyu. XoTtsa
CKOPOCTb BbINyCKa BO34yXa B CU-
CTEMax BbITECHSAIOWENA BEHTU-
NAUWMK, KaKk NpaBuno, MeHblle,
4YemM B CMECWUTENnbHbiX, BOHAM3N

BO3ayxopacnpenenurenen Moxer
OLLYLATLCH HenpuaTHoe ayTbe.
Co4eTaHne HM3KOW CKOPOCTH Bbl-
nycka sosayxa, nepenaga remne-
patyp no nputoky 2-4 'C n cpas-
HUTENLHO BONLLUOK NOBEPXHOCTH
BO3Ayxopacnpeaenurenen Mmoxet
NPUBECTN K TOMY, YTO 3Ha4YeHue
KpuTepus Apxumena OkKaxeTtcs
3HA4YMTENbLHO BbIWE, 4Yem AOnsa
CMecHTENbHbIX cucTem. BnuaHne
rpaBuTaLMOHHBIX CUN B CUCTE-
Max BbITECHSAKOLIEA BEHTUAAUNNK
MOXET MPUBECTU K U3MEHEHWIO
npoduna CKOpOCTEAW B CTpye.
CpaBHMTENbHO pPaBHOMEPHbIA
npodwuib CKOPOCTEN B CEYEeHWUMU
NPUTOMHOrO OTBEepcTus BOGNMaN
nona aedopmMupyeTca Takum ob-
pasom, 4TO MakcumanbHasi CKo-
pPoOCTb Haxopgutcs Gnuxe Bcero
K NoBepxHoCTW nona. Bcneocrteue
TpaHchopmaLmm Nons CKOpocTen
NMPUTOYHOW CTPYM Ha HEKOTOPLIX
yyacTkax y nona moxert obHapy-
XMBATLCA NPEBbILLEHNEe CKOPOCTH
Nno CPaBHEHWIO C NepBOHa4anbHOMN,
C nocnenyowmm aatyxaHmem. Hem
Bonbwe nepenag TemnepaTtyp
B NPUTOYHOW CTpye, Tem BonbLuei
MOXeT OblTb TpaHChOopMauma nons
CKOpOCTEer W, COOTBETCTBEHHO,
TEM CWNbHEEe BO3pacTaeT CKo-
pPOCTb Y NOBEPXHOCTU NoNa.
OcHoBbIBaACcb Ha Martepuanax
ncecnenosBaHniai Bosayxopacnpe-
nenutenei, nposeaeHHblx B YHN-
sepcuteTe AansbBopra, MOXHO
NPUIATY K 3aKNTIOYEHUIO, 4TO nepe-
nag temnepatyp B MNPUTO4YHOWN
cTpye okaabiBaeT Hambonbuee
BNUSHWE HA MUHUMAanbHO AOny-
CTUMOE ynaneHuwe so3ayxopac-
npeaenutenein ot paboyen 30HsbI.
Ecnu nmerotca AOAaHHbIE N3roTOBK-
TeNA 0 pekoMmeHayemMmom nepenane
TeMmnepaTtyp M Npou3BoauUTenNb-
HOCTW BO3Ayxopacnpepenurens,
cnepgyet onpenennutb MWHWU-
MansHO A0NYCTUMOE paccTosiHue
OT BO3gyxopacnpegenutens no

paboyero mecra, NnpuHUMan rpa-
HUYHOE 3Ha4eHWe CKOPOCTW BO3-
nyxa 0,2 m/c.

MpumepHas CKOPOCTb BO3-
OYLIHOW CTPYWU Ha paccToaHUn X ot
BO3Ayxopacnpenennutens MoxeTt
ObiTh ONpeaeneHa no popmyne:

V, 20,200/ K. (13)

Ecnwn paHHble W3roTOBUTENSA
OTCYTCTBYIOT, @8 NPOEKTUPOBLUNKY
WM3BECTEH TONLKO TUMN BO3Ayxopa-
cnpepenuTens, MakcumanbHYIO
CKOpPOCTb B CTpye V, MOXHO onpe-
AEeNUTb UCXOAR M3 pacxopa BO3-
Aayxa G, n pac4eTHoro nepenaaa
Temnepartyp (f,~t,,) C ucnonb3o-
BaHWEM CNenylowero ypaBHeHus:

A (14)
G X

0

roe
K—-xapakTepucTuka Bo3ayxopac-
npeaenuTens, saBuMcsawas or
ero tuna, ¢opmbl U napame-

g oLz ¢ AL I /Gng. 3ToT napa-

MEeTp MOXHO CYMTaTb MOAW-

GUUMPOBAHHBIM KPpUTEPUEM

Apxumena.

[axHble, Nony4yeHHble B YHUM-
Bepcutete Aansbopra, nokassbl-
BAlOT, 4TO OANA NepsbiX Nokone-
HUIA Bo3ayxopacnpegenutenemn
XapakTepHbl BbICOKWE 3HAYeHUs
nokasarens K u paguansHoe pac-
npepeneHne noToka. Y HekoTopbIX
BO3AyxopacnpenenuTtenein Ha-
6noaanock gaxe HanpaBneHHoe
OBUXEHWe BO3ayxa BAONb OCHU
NPW HU3KKUX 3HAYEHUAX KpUTEpUs
Apxumena, 4To BeOeT K yBenun4ye-
HUIO 3Ha4yeHus K. Hosoe nokone-
HWe Bo3gyxopacnpegenutenei
obecneynBaeT HacTUNAHUE CTPyU
BAONb CTEH NpPW HEe3HauvuTenb-
HOW CKOPOCTU NEPNEeHANKYNAPHO
K CTeHam. 3TOMY COOTBETCTBYIOT
mansle 3HadeHna napameTpa K.
YpasHeHue (14) cnpasefnneo npum
3Ha4eHmax X oo 1,5 m ot Bo3ayxo-
pacnpenenurens.
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Mpumeyanne

HecmoTpsa Ha TO 4TO HacTosA-
uas craTbsl HanucaHa nNno mare-
pwanam npoekta «Pazpaborartb
PYKOBOACTBO MO MNPOEKTUPOBA-
HUIO CUCTEM BbITECHRAIOWEN BEH-
Tunauun», dhuHaHcupyemoro Philip
Morris management Corp., n npo-
ekTa «PykoBOACTBO NO cucTeMam
BEHTUNALUUM AN18 aBTOMOOUNBHON
NPOMBbILLNEHHOCTU», BCE BbIBOAbI
M OUEHKW MPUHAANexXaT NCKYN-
TenbHO aBTopam.
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Tenedyonno-agpecHii

CaBOYHLK

ABTOMATH3AIIHA

«Awn Cpynn» 000

Mpown3eopcTeO
"HKM;MPM‘HF
ﬁpoeﬁnpoaauﬁe
MouTax

MyckoHanagka un cepmuc.
Komnnekréuuﬂ-oﬁbena
Mpopaxa

PaGoTa «nop Kknou»

141008, M.O., MuITuimMHCKuit p-H, r. Meituim, yn. Mupa, o.16/9,
Ten. (495) 989-6743, dakc (916) 670-2136, e-mail: gorbunkov_aS@mail.ru

107023, Mocksa, yn. B.CemeHosckas, a. 40, ctp. 2a, oduc 201, 304,

HERMOCERB DOR Ten. (495) 663-3149, dakc (495) 665-6313, e-mail: office@thermo-service.ru

«3sucTpein» 000

«QNIEKTPOTECT
WHXWHWUPWUHI 000

125057, Mockea, fleHunrpaackwii np-1, 4. 63, 6 a1,
Ten, (495) 937-8658, dakc (495) 937-8659, e-mail: info@avistrade.ru

125363, Mocksa, yn. Hosonocenkosas, A. 6, k. 7, opuc 902,
Ten./dakc (495) 789-9606, e-mail: info@electrotest.ru

www.abok.ru

BEHTHRALHA

115162, Mocksa, yn. LWaGonoexa, a. 31T,

Systebie Ten. (495) 797-9988, dakc (495) 797-9988, e-mail: info@systemair.ru

141008, M.O., MbiTUWMHCKUIA P-H, I. MeiTiwm, yn. Mupa, a.16/9,

RN TPy Ten. (495) 989-6743, baxc (316) 670-2136, e-mail: gorbunkoy_a5@mail.ru
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TexHonorun» 000

Ten. (495) 737-6333, ¢axc (495) 737-6991, www.nppbit.ru
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117105, Mockea, 1-it HaraTuxckwii np-a, a. 6, [ ’
i

141006, Bonkosckoe wocce, 8n. 39, cTp. 1,

*[i} Bnaroseer-Ct« 000 Ten. (495) 582-4248, daxc (495) 645-8289, e-mail: info@blagovest.ru

«TEPMO-CEPBUC» 000

107023, Mockea, yn, 6.Cemenosckas, a. 40, cTp. 2a, oduc 201, 304,
Ten. (495) 663-3149, dakc (495) 665-6313, e-mail: office@thermo-service.ru ‘

125057, Mockea, JleHuHrpanckuid np-T, a. 63, 6 aT,,

«JemcTpeiar 000 Ten. (495) 937-8658, dakc (495) 937-8659, e-mail: info@avistrade.ru 50

105318, Mocksa, yn. M6parumosa, a. 31, kopn. 50, |

b Ten. (495) 725-0952, dakc (495) 725-6588, www.elitacompany.ru

BOJIODYHCTRA

143180, Mock. 06n., . 3senuropog, yn. Cagosas, ke-n 3apeyse 4. 3, |
nom. VIIl, Ten.: (495) 223-3593, 241-2356, dakc: (495) 223-3593, L]
info@h-flow.ru

«fugpodnoy» 000

BONIONOATOTOBKA

143180, Mock. 06n., . 3senuropop, yn. Cafosas, k-n 3apeuse . 3,
nom. VI, en.: (495) 223-3593, 241-2356, cpakc: (495) 223-3593, . LR e
info@h-flow.ru

«fuapodgmnoy» 000

Pexnama



[enemonHo-agpecHbii
CPABOYHUK

BOJIOCHABMEHHE

«3pucTpeing» 000

«3nuta-Mck» 000

«3pucTpena» 000

«3nuta-Mck» 000

125057, Mockea, JleHuHrpaackwia np-1, 4. 63, 6 aT.,
Ten. (495) 937-8658, dakc (495) 937-8659, e-mail: info@avistrade.ru

105318, Mockea, yn. UBparumosa, a. 31, kopn. 50,
Ten. (495) 725-0952, dakc (495) 725-6588, www.elitacompany.ru

125057, Mocksa, JleHvHrpagckuia np-T, a. 63, 6 art.,
Ten. (495) 937-8658, dakc (495) 937-8659, e-mail: info@avistrade.ru

105318, Mockea, yn. UBparumosa, a. 31, kopn, 50,
Ten. (495) 725-0952, akc (495) 725-6588, www.elitacompany.ru

KOHHUHOHWPOBAHMKE BO3JIYXA

Systemair

«Aun C pynn» 000

«BIOPO UHKEHEPHBIX
TexHonoruit» 000

«[loKoH» OAO

«MMN Bnarosect-C+» 000

«TEPMO-CEPBUC» 000

«3sucTpeing» 000

«3nuta-Mck» 000

115162, Mockea, yn. LaGonoeka, a. 31T,
Ten. (495) 797-9988, dakc (495) 797-9988, e-mail: info@systemair.ru

141008, M.O., MbITULMHCKWIA p-H, . MbiTuwm, yn. Mupa, 0.16/9,
Ten. (495) 989-6743, dakc (916) 670-2136, e-mail: gorbunkov_a5@mail.ru

117105, Mocksa, 1-i HaratuHckwii np-a, 4. 6,
Ten. (495) 737-6333, dakc (495) 737-6991, www.nppbit.ru

142000, MockoBeckas obnacTe, r. Jlomoaeaoso, MukpopainoH CesepHsbiii,
yn. Kawmupckoe wocce, a. 14, ten: (495) 996-2123, dakc (496) 797-4527,
e-mail: mail@docon.ru

141006, Bonkoeckoe wocce, 8n. 39, c1p. 1,
Ten. (495) 582-4248, dakc (495) 645-8289, e-mail: info@blagovest.ru

107023, Mocksa, yn. B.Cemenosckas, a. 40, cTp. 2a, oduc 201, 304,
Ten. (495) 663-3149, daxc (495) 665-6313, e-mail: office@thermo-service.ru

125057, Mocksa, JleHuHrpagckuid np-1, o, 63, 6 ar,,
Ten. (495) 937-8658, dakc (495) 937-8659, e-mail: info@avistrade.ru

105318, Mockea, yn. W6parumosa, a. 31, kopn. 50,
Ten. (495) 725-0952, dakc (495) 725-6588, www.elitacompany.ru

=]
o
=
Q
g
=]
@
"M
=
Q
=5
=

WHXUHUPUHT

MpoekTupoBaHue

MouTax

Myckonananka u cepeuc

Komnnexrauus obwekra

Pa6oTa «nop, Knoy»

w0
o
~
\
m
V4
O
o]
<




www.abok.ru

84

[eneqoHH0-agpecHbil

CN[IdBOYHIK

OTONNERKE

Systemair

«TexHoMHxMNpomCrpoi» 000

«3sucTpena» 000

«3nuta-Mck» 000

TENNOCHABKEHHE

«TexnoluxMNpomCrpoi» 000

«3sucTpein» 000

«dnuta-Mck» 000

KONOAOCHABKEHHE

«BIOpPO MHXEHEPHBIX
TexHonoruit» 000

«9uctpeia» 000

«dnuta-Mck» 000

115162, Mocksa, yn. Wabonoeka, a. 31T,
Ten. (495) 797-9988, dakc (495) 797-9988, e-mail: info@systemair.ru

127018, Mocksa, yn. [iBuHues, a. 3,
Ten. 8-800-777-2016, ¢pakc (495) 689-2016, e-mail: info@tehnoing.ru

125057, Mocksa, JleHwnrpaackui np-T, 4. 63, 6 31,
Ten. (495) 937-8658, dakc (495) 937-8659, e-mail: info@avistrade.ru

105318, Mocksa, yn. WGparumoea, a. 31, kopn. 50,
Ten. (495) 725-0952, ¢pakc (495) 725-6588, www.elitacompany.ru

127018, Mocksa, yn. [lsuHues, 4. 3,
Ten. 8-800-777-2016, dakc (495) 689-2016, e-mail: info@tehnoing.ru

125057, Mocksa, JlenuHrpaackuii np-1, a. 63, 6 a1,
Ten. (495) 937-8658, dakc (495) 937-8659, e-mail: info@avistrade.ru

105318, Mockea, yn. WGparumoea, a. 31, kopn. 50,
Ten, (495) 725-0952, akc (495) 725-6588, www.elitacompany.ru

117105, Mockea, 1-i Haratuxckuia np-a, a. 6,
Ten. (495) 737-6333, ¢axc (495) 737-6991, www.nppbit.ru

125057, Mocksa, JleHuHrpaackmia np-1, a. 63, 6 aT.,
Ten. (495) 937-8658, daxc (495) 937-8659, e-mail: info@avistrade.ru

105318, Mockasa, yn. W6parnmosa, A. 31, kopn. 50,
Ten. (495) 725-0952, dakc (495) 725-6588, www.elitacompany.ru

MpouaeoacTeo

WHXWUHUPUHT

NpoekTupoBaHue

MoHTax

Myckoxanagka n cepeuc

Komnnektauus o6bekra

Mpopaxa

Pa6GoTa «nog Knwo4»

Pexnama



annesodogoodiravg

wuatnmAviowAm

34
.
.
.

34

|33
L ]
L ]

auHesoAdogo aoHaurowoy

19UHONHED

m&ogudu uuo:ﬂuou M BLAhL

~ mwosoduogAdy

WiIMHHBWQoOWUa |

EISETTETLELTTEY )

19938E€ 21980UUd |

ENMHXOLHED

27|28|29(30|3132
®
.

\
|
|
|
|
|
|
|

25|26

1aHeuew alKdexouosuiody)

mdogudu amHauaLIMLOL)

23| 24|
[ ]

|
|
|
|

aunesoifidogo aonsooey

BIMHHOMNIBUOEHOLUAL 19uend W

alHHouhsuoenonAae Muendatey

|
|

oo
|
|
|

22|

alHHouhsuosnoditns uendaley

219HKUadI0T08 ‘SIMHIUILHLIOLO 19LL0Y)

181920 | 21

alHmiady 'Bl‘iﬂQUKUOW-DHhOUQ BI9HAvaL0)

amnaredinan danonnuirHo)|

SIFHLI9N NdBHO“hHUHOx

|
|
|
|
|
|
|
|
|
|

11617
®
L ]
[ ]

mdosoadunoy

ﬁqdagudo;x T

mwivad

1(12|13(14| 15
.
L]

nuaimuratraduoedoxieog

aunesoAdogo aoHLIMKoOXATEOG

|
|
|
\
\
\
|
|
|
|
\

E
f
|
|
|
|
|
|
|

|
|
|
|
|
|
f

9 (10|

|ifosoxAeog

EHHEEOUﬁﬂDgD 80HIUa1ME0L0ITOUOYOg

aunegoifAdogo aoniounootiog

aunoahudinave nuateaadieHo og

mdolsuniHag

alHauvaivdumoed uxeg

mdoisuhninie nieg ™

semoikduuhiad-ondouee edAtewdy

Indogudu winiewoliay -

1|2(3|4|5|6|7|8]|9]10/11]|12/13]|14|15|16 1718|1920 |21| 22|23 | 24 25|26 |27 | 28|29 30| 31|32 33

£ .= g g8
= © -]
- 3gs | R o
_ |—Q,E . %w 8
o 3 Y& =ale)] e g O
=== P =1 Sow & o s 5 =}
A S ®© = b=
s O e | I~ (= ="
et - 2 P =&
o Tag 2 3N 3
ATy ad & 5D 2 0 e B
—— . iR Ei
8 ot EZ SS8E
BT ES oo g s 2 e & E
@ M = == = © © O o5 — 7
3 &5 e ® - R il
. © e © s - o
B S 3 e ] S aTh
S8 b <3 TET
- b 4 ‘4 -
dg o @ & Q © I
o > o © [ R i ] oy
¥ D= TR0 ™ S I -
328 SR gR g §83
g = 4 Y = .o
hnked =g8< SEE - B
g2 g5° 8S < 8883
- o © . =
i B e E g<® Ec=i SESE ©
-Ed 252 bl =336 =
= x .
Q 20 m
Q a0
o Q0 V4
2 I L) @)
c R <T m
s £ X 5 o
= a - -y = <
< oms =0 T
£ = R o
] o a 2 ~
>
) % L =

85



aunesofidogoodinaug

uuawmkumw.&;‘n

aunesoAdogo aoHaumioroy

19UHONHED

|qdﬁgudu uum_imox W BLOhL

|q'n'oaoduogﬁcﬂ

WXMHHaWQOOUU3 )

MiNHAU @1MB0VUa )

19038E€E aI980uua |

EXWHXA1HED

19Heuew alndexouoaniody

rKdogudu aMHAraLMLOL)

annesot’Adogo aoH00EY

alHHOMNBYOEMOVUAL Iquendaley

@1HHounsrocnoNAse nvendaley

alaHHoMNBroerodnl muendalely

BHH%BdJDVOS ‘@I9HIUBLHLIOLO 191L0)

aHmadx ‘arHIUATON-0HKOWQ BI9HIUBLOY

alnauredinah wdanonhurHoy

al9H108W 19daHonnuiTHOY

mdooosadunoy

mda¢udoue)—|

wirado |

wrainuaraduoedoxAreog

auHesoAdogo aoHLoukooxAiE0g

|osoxAeog

anHeso’Adogo aoHaraLMBoLofouotog

aunesoAdogo aoHLIMhOOTOg

amdoanudivave uratesadieHoog

lndoLsumninag

amuavaindumoed uieq

nqd;iuuﬂguueiuxeg

uemmﬂduuh_ad-ou_doue;edﬁgwdv

1adogudu uxuiewoLEY

&
v
[}
a
i
s
2
s

ObOPY/IOBRHHE
H MATEPHAJIDI

141006, Bonkosckoe wocce, 8. 39, cTp. 1,

«MMN Bnarosect-C+»

000

Ten. (495) 582-4248, dakc (495) 645-8289,

e-mail: info@blagovest.ru

107023, Mockea, yn. B. Cemewosckas, . 40, cTp.
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Summary

Optimization of Building Technical Infrastruc-
ture. Main Provisions, p. 4
Yu. A. Tabunschikov, Doctor of Engineering, Profes-
sor, Moscow Architecture Institute
Keywords: building technical infrastructure, inside envi-
ronment quality, building technical infrastruc-
ture optimization, weighting coefficient, prof-
itability index
Building technical infrastructure is a complex of
mutually related engineering-technical devices and
technologies creating the human environment or
possibility of technical process.
Purpose of this article is to give a systematic overview
of diverse technical infrastructure of modern buildings
and try to identify the main points of its optimization.

BIM Perspectives in Russia, p. 15

S. V. Zhukovskiy, Director of LLC Bureau Ecoseven,
BIM Specialist (BIM AP, BRE)
Keywords: information modelling, BIM, design

Today we observe the process of implementation and
development of information modelling (BIM) system in
the Russian Federation. In Russia and adjacent countries
information modelling, as a complete process of creation
of common scope of information on real estate objects,
has a specific nature due to a number of various factors.

Autonomous Heat Supply for Highrise Buildings
and Complexes, p. 18

A. Ya. Sharipov, Ph. D., Technical Director of LLC San-
TehProekt
Keywords: highrise building, heat supply, microclimate,

individual heating substation, boiler

Heat supply of a highrise building (complex) is a very
difficult mechanism of functionally related equipment
and utility systems that must be controlled and monitored
from a single center maintaining the set microclimate
parameters in rooms of different purpose.

This article is dedicated to specifics of design
and location of autonomous heat sources in highrise
buildings.

Stack Effect in Highrise Buildings —Problems
and Solutions, p. 26
Keywords: highrise building, stack effect, building enve-
lope tightness, infiltration, exfiltration, wind
pressure

In multistory buildings, and especially in highrise
buildings temperature differences inside and outside of
the building cause so called stack effect. HVAC systems
architect and designer should take into consideration the
stack effect, understand the scale of possible problems
and use design solutions to reduce the possible negative
impact of stack effect on operation of the building.
They also have to set requirements for the builders for
tightness of the building envelope. Procedures to test
tightness of individual construction and room in general
should be in place to control the work quality.

Design of Automatic Fire Extinguishing Devices,
p. 34
N. V. Smirnov, Senior Research Worker in FSBE Fire
Safety research Institute of the Ministry of Emergencies
of Russia
Keywords: fire protection, automatic fire extinguishing
equipment, fire extinguishing media, design-
basis fire, surface fire extinguishing, volume
fire extinguishing
Automatic fire extinguishing devices (systems) are
the most efficient firefighting method. They provide for
prompt and productive extinguishing (or localization) of
fire without human participation with a minimum risk to
human life and health.
This article provides answers to designers’ questions
related to design of automatic fire extinguishing systems.

Engineering Practices in Calculation of Heat
Losses Deep Underground Basements through
Building Envelope through Soil, p. 40

D. S. lvanov, Engineer

E. G. Malyavina, Ph. D., National Research Moscow
Engineering and Construction University
Keywords: heat losses in basements, unsteady tempera-

ture field of building envelope, heat transmis-
sion coefficient of building envelope, inside
temperature, soil type

Operation of underground basements often is an
indicator of insufficiency of the heating system capacity
for the actual heat demand. A program for calculation
of annual unstable heat mode of the soil together with
the basement, where an air temperature is set for which
heat losses are calculated, was developed to take into
consideration various factors affecting basement heat
losses.
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Combined Ventilation and Air Heating Systems
for Warehouses Built with Packaged Supply and Ex-
haust Units, p. 48

D. V. Kapko, Head of Scientific Research Department
in LLC NPO TERMEK

A. E. Ivanov, Chief Projects Architect in JSC CNI-
IPromzdaniy, Member of the Union of Architects of RF

G. V. Protasov, Chief Specialist in LLC NPO TERMEK
Keywords: air heating, ventilation, recirculation, recuper-

ation, green standards

The Article presents a solution with a combined
ventilation and air heating system for retail and
warehouse complex, providing for high energy efficiency
of presented design.

Architectural, design and engineering solutions in the
project not only provide for high energy efficiency of the
complex, but allow for green classification of the building
design.

Ventilation of Apartment Buildings. Problems
and Solutions, p. 54

A. V. Busahin, Ph. D., Associate Professor in Moscow
State University of Civil Engineering, Honored Builder,
Chairman of the Council of “ISZS-Montage”
Keywords: ventilation, air exchange, infiltration, air bal-

ance, supply air

Recent improvement of thermal protection of
buildings due to use of high quality thermal insulation in
walls and coatings, windows with enhanced resistance
to heat transmission and air permeability resulted not
only in reduction of residential buildings heating costs,
but also in deterioration of ventilation quality that fails to
provide for organized fresh air supply inside.

Climatic Parameters and Efficiency of Conden-
sation Boilers, p. 56

P. A. Havanov, Professor, Doctor of Engineering, Sci-
entific Research Institute "Moscow State University of
Civil Engineering”

A. S. Chulenev, Assistant, Engineer, Scientific Re-
search Institute “Moscow State University of Civil Engi-
neering”

Keywords: condensation boiler, exhaust gases, heat
losses, coefficient of performance

The article offers selective climatic indicators
that characterize the duration of boilers operation in
condensation mode. Accounting for these indicators is
required for analysis of the magnitude of the coefficient

of performance of boiler in its annual operating cycle.
The article offers the results of tests for determination
of efficiency of condensation boilers and calculates the
coefficient of performance of condensation boiler by
time and heat flow.

Features Selection of Climatic Parameters when
Designing Cooling Systems for Air Conditioning
Systems, p. 64

I. V. Synkov, Chief Specialist of HVAC Department in
JSC Atomenergoproekt, Ph. D., Associate Professor in
TMPU of Scientific research Institute MEI

N. A. Gogolev, Head of HVAC Department of JSC
Atomenergoproekt

Zh. V. Prusov, Leading Engineer of HVAC Department
in BPK-7, JSC Atomenergoproekt
Keywaords: cold supply; air conditioning; parameters of

the outside air; climatic parameters.

In the article the analysis of influence of parameters
of outside air on the cooling load of the air conditioning
system for nuclear power plants, located in different
climatic zones. To assess the needs of the used climatic
data of long-term observations of meteorological
stations for the areas of plant construction, the obtained
JSC “Atomenergoproekt”. It is shown that it is necessary
to consider the duration of periods when the value of
temperature and the value of enthalpy of outside air is
larger than estimated.

Displacement Ventilation Systems for Industrial
Buildings. Types, Field of Application, Design Prin-
ciples, p. 72

A. M. Zhivov, Ph. D., President of Zhivov&Associates

Peter V. Nielsen, Professor, Aalborg University (Den-
mark)

Gerald Riskowski, Professor, lllinois University (USA)

E. O. Shilkrot, Head of Laboratory of CNIIPromzdaniy,
Vice President NP AVOK
Keywords: displacement ventilation, mixing ventilation,

air-distribution, heat surpluses

Almost all ventilation and air conditioning systems
in USE can be classified as mixing ventilation (MV) type
systems. Supply air is mixed with room air, leading to
uniform distribution of temperature, relative humidity
and pollutant concentration in the entire volume of
ventilated room. Displacement ventilation (DV) differs
by creating some non-uniformity of temperature and
pollution concentration inside buildings.
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