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Tenno, komdpopT, sHeprocbepexxeHune:
CUCTeMa NOTO/IOUHbIX ANMHHOBOMHOBbIX 3neKTpooborpesatenen BILUX.

[Mpn oTONNEHUN 30aHUS NOCTOSHHO BO3HUKAET KOHAIUKT: C OAHON CTOPOHBI, NO-
BbILLAKTCA LEHbI HA 3HEPIUID, C APYroi — TpeboBaHUSA K ONTUMAaNbEHOMY KNUMaTy
B NOMELLEHUN.

Kak nobutbca Tennoeoro komdopTa 1 Npu 3TOM eLle CIKOHOMUTL?

PelueHuem B 3TO HEMPOCTOW CUTYaLMK ABMNSETCA CUCTEMA NOTONOYHLIX MHGpa-
KpaCHbIX ANMMHHOBOMNHOBLIX anekTpooborpesatenen BILUX.

Mcnone3syst bonee yem 50-neTHWiA onbIT pa3paboTok MHHOBaUWA BEQyLWMX WBEeO-
CKUX U HEMELKUX Nnpou3ssoanTenen nHpakpacHoix cuctem otonnedus, BILUX
co3gan yKpauHCKWii NOTONOYHbIA ANTMHHOBONHOBbLIA MHA paKpacHbIA NaHenbHbIi
oborpeBaTtents HUYEM HE YCTYMNawLWWiA, 8 CKOpee NPeBOCXOANALLMIA 3anaaHblil aHa
nor, NOTOMY YTO:

* paspaboTtaH nog ykpauMHCK1e v pOCCUCKUe CTaHaapThl ANeKTpoceTen,

* UIMEEeT Hauny4luue TemnepaTypHble napaMmeTpsl,

+ B oborpeBarene ucnonek3yetcsl HU3koTeMnepartypHeii TOH 13 Hepxkageto-
e cTanu, KoTopbl bonee HapexeH B paboTte, Yem crnvparns Yy UHOCTPAHHOIO
aHanora.
A TaKxe uany4areny yKpamHCcKoro npou3BoAcTBa BbIFOAHO OTNUYAKOTCH HU3KON
ans oborpeearenei Takoro kracca CTOMMOCTBHO.

OTtonneHune 3gadnr ¢ NOMOLLLIO NOTOMOYHbLIX arekTpudecknx nadenen BILUX
KOoMdOPTHO KU BMEcTe ¢ TeM athdheKkTUBHO ¢ hMHaHCOBOW TOYKK 3peHus. [puyem
naHenbHble U3ny4aTenu MoryT UCrofnb30oBaThCs B MHOBLIX MOMELLEHUAX BbICOTOM
oT 2 go 15 m, Hanpumep:

* B KBApPTUPaXxX M 4acTHbIX gomax,

* B ochucax, wkonax v BonbHULAX,

* B MPOM3BOACTBEHHbIX U CKNaACcKMX NOMELLEHUSX,

* B TOProBbIX NaBUITbOHAX U BbICTABOYHBIX 3anax,

* B PENTUrMO3HO-KYNBTOBbIX 30aHURAX,

* B CMOPTUBHO-3pENULLHBIX 0ObeKTax 1 NegoBbIX ABOpPLAX.

MoTeHuwan cbepexeHns aHeprum — cebiwe 40% 3HEprumu No CpaBHEHUIO C ApYTU-
MW CUCTEMaMMW.

BILUX npennaraet ontumarnbHbliA HAO0p NOTONOYHbLIX ANTMHHOBOMHOBLIX MHpa-
KpacHbIX naHenbHbix oborpesatenei BILUX. BoaMOXHO U3roTOBNEHWE naHenei
pasnn4yHbIX LIBETOB M MOLWHOCTU. BHewHWI Bua npubopa COBMECTUM C NKOLIMK
WHTEPLEPAMWU U CUCTEMaMW OCBELLEHUS.

JoBsepbTe Ham CBOE NoMeLeHMne, U 3abyabTe o npobnemax
¢ Komd¢popTOM ¥ SKOHOMWYHOCTbIO OTON/IEHUS.
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WMuHoBayum B o6nactu
NOTO/IOUYHbIX
nHppakpacHbIX
oborpeBaTtenen

c 1967 roga

bonee copoka ner cucTembl MNOTO-
NOYHOTO OTOMJIEHUA CryXKaT OOHOW U3
OCHOB 3Heprocbepexenns B Espone.
Bnepseble B 1967 roagy B wseuun Hay-
YUNUCb NPUMEHATL ANUHHbIE UHGPa-
KpacHble BOMHbI A NOMHOro, fiokarnb-
HOro U TOYEYHOro OTOMNEHUSA 30aHUN.

[laHHasi TEXHONOrMsA Bnepeble Ha NocT-
COBETCKOM MPOCTPaHCTBE Haluma cBoe
npumeHeHune B Poccumn ¢ 1993r. Haya-
ny npuMeHeHus aHeprocHeperaroLmx
TEXHOMNOrMA NOCHYXUIT Nepexon 3JKo-
HOMMWKW OT NSAaHOBO K PIHOYHOWR, rae
yKe HeobxoguMO CuMUTaTb U3OEPIKKU
Ha aHeprosarparbl.

Komnanusa buniwokc YkpauHa c 2005
roga wuMnoptupyet wusnyyarenu. C
2010 roga mbl paspaboTanu cBOi Mo-
OenbHBIR paa ONMMHHOBOMNHOBLIX 060-
rpesaTene C Y4eTOM HeOoCTaTKOB
MMMOPTHLIX aHAarnoroB M OTKPbINK ce-
pUMAHOE NPOU3BOACTBO COBCTBEHHLIX
oborpeeaTeneit nog TOpProBo MapKon
«BILUX».










YTtobbl Nny4lle NOHATL NPUHLUMN
AeNCTBUA NOTONOYHLIX NaHEeNb-
Heix oborpesatenen BILUX,
paccMoTpuMM 4TO Takoe OTo-
nrneHue U Tpu CyLLEeCTBYIOLINX
cnocoba Tennonepegayn aHep-
mu.

Mepeaayva aHeprumn

TennonpoBoOgHOCTb

BHyTpu TBEpgoro Tena Tenno
(aHeprua) nepegaertca 3a CHET
KonebaTtensHOro ABMXeHns Mo-
nekyn BHYTPWU MOMEKyNspHON
pelweTkn (Monekynksl OCTakTCA
Ha ceoem mecTe). Mpumep: Ha-
rPEB Ha KYXOHHOW 3NeKTponnu-
Te.

MpuHuKMn gencTBUA
CUCTEMBI:

MoTono4Hele wany4awwme na-
Henn BILUX orgatot Gonbiuyto
YacTe Tenna nocpeacTeom m3-
nyyveHus. OctaneHasa 4acTb ne-
penaeTcH 3a CHET KOHBEKLLWK.

3nekTpu4ecknii  HU3KoTemne-
paTypHeIn TpyG4aTelid anekTpo-
Harpeepartene OTA4ET Tenno
Many4awLlen nnacTtuHe u3 Bbi-
COKOTOYHOrO aHOAUPOBAHHOIO
anomuHueBoro npodguna. Oxa
B CBOK O4epeds uanydaet Te-
MNoBble BONHbI W HarpesaeT
NnoMeLLeHue.

MpenmylecTBO Hawenl cucrte-
Mbl 3aKNKYaeTca B Henocpen-
CTBEHHOW nepegade Tenna
TE&pabiM Tenam Oea Harpeea
NPOMEXYTOYHOIO  TENOHOCK-
Tens (eo3gyxa).

Kaknm obpa3som denoBek oOuly-

waet Tenno? Temnepatyp-
Hble  OWYLIeHWs  4ernoBeka
onpenenstTcH obmeHom

KoHBekymnna

Tenno nepenaercs OT NoBepx-
HOCTW TBEpPOOro Tena K OMbiBa-
HLWEN NOBEPXHOCTL JKWMAKOCTK
unu razy. Monekynel HaxogAaT-
CA OTHOCUTENLHO Opyr Apyra B
aewkeHun. MNpumep: NOTOK Té-
Nforo BO3AYXa, BO3HMKAKILLMIA
Hag KOHBEKTOPOM WMWK pagwa-
TOPOM.

MznyyeHne

Iiwboe Teno wanyyaer Ten-
Nno He3aBWCMMO OT CBOWCTBE W
TeMnepaTypsl ero noBepxHOo-
cTi. Tenno nepenaérca no-
CPeacTBOM 3NEKTPOMAarHMTHbIX
BOMH (KaK CBET) OT oaHOro Tena
K apyromy. lpumep: owyue-
HWE Tenna B MOPO3HbIA OeHb
Ha COnHue.

Tenna ero Tena ¢ OKPYarLLu-
MW Tenamu WM NOBEPXHOCTSAMMW.
B nomeweHun ¢ XOnoOHbIMK
CTEHaMK W NONOM paguaunoH-
Hble TennonoTepu 4Yenoseka
OYeHb BbICOKW, U TemnepaTtypa
B NOMELLEHUWA OLLYLLAETCH Kak
CNULLKOM HW3kas. [aHHblil guc-
GanaHc mMoxeT ObITh BbIPOBHEH
KAk 3a CYET NOBblLEHWA TeM-
neparypbl BO3gyxa, Tak W no-
CpeacTBOM MNPSMOro Harpesa
NoOBEPXHOCTEN B NOMELIEHWU C
NOMOLLBIO MHPAKPaCcHOro W3-
NyYeHUs.

Mpwn oTONNEHWMM C MNOMOLLLH
nHdpakpacHoro Nany4eHus
Harpee nNOMEeLUEeHUA ocyLecT-
BMNAESTCA 33 CYET MNOBbILWEHMWA
TeMnepaTypbl  NOBEPXHOCTEN
NOMELLEHUS, BO3AYX NPU 3TOM
HarpeBaeTcs He3HAYMTENbHO, U
Harpee ero NpoMcxoauT Bcnea-
CTBME BTOPUMYHO BO3HUKAOLIEK
KOHBEKUWMK, T.0. 3a CHéT 3Toro
AOCTUIAeTcA KOMMNeHcaumus Te-
NNOBbIX NOTEPL W 3KOHOMWSA
OOpPOrocTosALen aHeprum!

MpuHuMn pa6oTbl
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3apnavei oborpeearensHOW CUCTEMBI ABNASTCA
nogsoa TEenmnoBoW 3HepruM Ans KoMmneHcauuu
noTepb Tenna, BO3HWKAKLWMWX BCNEeacTUBME M
TOMHOE NoJAepXaHWe 3a0aHHOoN Temneparypbl
BHYTPW NOMELLIEHMA, B TO BPEMSA, KaK Temnepa-
Typa OKpyatowen cpeabl MOXEeT 3HAYUTENbHO
M3MEHATLCA.

TennonoTepu U3 NOMeLLEHWS BLIBAKOT ABYX BW-
A0B:

- MyTém TennonpoBoOgHOCTH:

4yepes aNemMeHTbl NoOMeLeHUa (Kpbila, CTeHbI
uTa.)

- BeHTMNAUMOHHLIE:

4epes CUCTeMY BEHTUNALMM WU HEKOHTponupye-
Mble@ NPOTEYKM BO3ayXa.

MowrocTe [Br]

MakcuMyM TenRenoTEpL = NOAHAA
MOLLHOCTE 060 pYADBAHWA

|

TennosLie noTepu

M i M M M M

O6orpes - JHeprus
Benuv4nHa TennonoTepb, kKak U MOLWHOCTL, Tpe-
Byemas ona €& KomMneHcauwu, NpsaMo nponop-
LMOHAMNLHA PasHOCTU TeMneparyp.

CymmapHas MolWHOCTE oBbopyooBaHuA AnA
oborpeBa gomxHa ObITbe OQOCTATOMHOW AnA
KOMMNeHcauum TEeNnnoBbiX NOTepb NpW Hauxyd-
LWKMX YCNOBUAX T.€. NPM MUHUMANbHON HapyX-
HOW TemMneparype.

HepronoTpebneHue (T.e. KONNWYECTBO 3HEpP-
MW 3a roq, 3aTpadYeHHoe Ha nogaepxaHue 3a-
OAaHHOW TEemnepatypbl) pacyMTbIBAETCA Kak
CyMMa Npou3BEAeHWA TEKYLIEH MOLLHOCTK Ha
NpoaoMmKUTENBHOCTE paboTel U Ha auvarpamme
BbIMMAAMT Kak nnowank Noga KPMBOW TEMNnoBbIX
noTepsb.

Temneparypa ['C]
T 30

TeMnepaTypa
HapY®HOro BO3ayXa

JapaHHan TeMnepaTypa
BHYTPH NOMEIWEHHA

T 25
T 20
15
10

n M - & -

Ana Desp Mapt Anp Ma# MKoHE:

Ona oueHkw asHepronoTpebneHws, npogon-
MWTENBEHOCTM OBOrpeBarensHOro Ce3oHa M
sHeprocbepeKeHWsa MOMHO BOCMONbL30BATLCH
Ce30HHOW Auarpammoi. Mo ropu3oHTanbHbIM
OCAM OTNOXEeHO KONNW4YeCcTBO 4YacoB B roay. Mo
BEPTUKANLHOM OCK OTNOXEeHa Temneparypa Ha-
py»xHoro so3gyxa. [nsa kam ool MecTHOCTHU MO-
MeT OblTb NOCTPOEHA CTATUCTMYECKAA KpMBaSd,
NoKa3sblBaLLaA KaKkoe 4MCcno 4acos B rogy by-
JeT HabnwgaTbeA Ta MNK MHaA TemMneparypa.

TeMnepatypa 0]
35
el
25
20

CpenHeropogasn
TEMNCPaTYRa
13

iy

TaMneparypa
3 HAYEHOM BO30YE
0
-5
-10
-l13

Bpesa [waciron]

=20
0 1000 2000 3000 4000 5000 G000 7000 BO00

Wiane Aer CeHT Ot Horf  Oex

Ecnw Ha guarpamme npoBecTy NUHKWKO COOTBEeT-
cTByOLYy0, TemnepaType +20°C, To no nepe-
CEYEHUD OAaHHOW NMWHWKM C KPWMBOW CE30HHOro
W3MEHEHUs TeMneparypbl, MOXHO onpeaenuTb
KONNM4ecTBO 4acoB B rogy, korga tpebyertcsa
nogson Tenna, Heobxogumoro ONsA Harpeea
no Temneparypel +20°C. Uucno wacos npo-
nopuUWOHanbLHO NOTPeBHOCTH B 3Heprud ans
oborpesa. [lna Bawei mecTHocTH Bel MoxeTe
ucnonb3oBate NMOO OaHHy guarpammy Wnu
KNMMaTudeckue Tabnuubl.

Temneparypa ['C]
35 KomHaTHaR TeMnepaTypa
30 j
25
20
15
n
5
o TemnepaTypa
-5 HEEAHOND BOSIYCE
_12 [j SnepronoTpefineHne

=20 Bpema fuacimon]
a0 1030 2000 3000 4000 5000 &000 7000 8000
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Ckonbko
SHEpPrumM MOXXHO
C3KOHOMMUTDB?

OauH 13 BaXKHEWLW WX aprymeH-
TOB B NOMNb3Yy NOTOMOYHBLIX Na-
Henew nepeg ApyrumMM BUgamm
obopyaoBaHWsa — 3TO BbICOKWMA
Ko3dhpUUMEHT NONe3Horo aen-
cTenA. Kcnonb3oBaHwe anek-
TPUHYECKMX MNOTOMOYHBLIX  WMH-
thpakpacHeix naHenewn BILUX
No3BONseT 3KOHOMWTL A0 40%
SHEPruM NO CPaBHEHMWIO C ApY-
rMMWA BOOAHBLIMWU WNW BO3QYLU-
HbIMW OTOMWTENBHBIMK CUCTE-
Mamu. M npu aTom rapaHTupyeTt
CO34aHMe ONTUMAanbLHOro Knu-
Mara B NOMELLEHNI.

OKOHOMUA 3HEPruvM BO3HWMKAET
BCMeacTBuMM TpEx ocobeHHo-
cTel paboTkl NOTONOYHLIX 060-
rpeeateneil. Bo-nepBbix, Tak
KaKk olyuiaemas 4YenoBekom
Temnepartypa SIBNAETCA cpeq-
HUM apudMeTM4eckum Temne-
paTypbl BO3gyxa U Temnepary-
pbl NOBEpPXHOCTEN (nona, cTeH
W T.N.) B NOMELLEHWK, TO NpK

[na Bcex cMcTteMm asTOHOMHOIO
OTNMEHWA OCHOBOW 3Heprocbe-
pPEKEHWA ABNAETCA TEpMOpery-
nupoeaHve. [NA NOTONOYHLIX
Many4awwmx  ONMHHOBOMHO-
Bbix oborpeBateneil TOYHbIA
KOHTpOMNE TeEMnepaTypbl nNpu-
BOAWT K BLINOMHEHW YCIOBUIA
mx pabotel no chepemeHno
SHeprun.

Morexumnan coepexeHnn
aHeprum: cebiie 40%
3HEepryum No CPaBHEHUIO
C APYrMMM CUCTEMaMM

= Temnepatypa BO3dyxa MoO-
#eT BbiTe Ha 3K Hwxe, yem
npy MCNonNbL30BaHWK Tpagu-
LMOHHOr0 OTOMNNEHUSA.

+  Crpatudmkauyma sosgyxa
04eHb Mana.

NPAMOM Harpeee 3TUX noBepx-
HOCTE Mbl MOXEM CHWU3WUTL
TemnepaTypy Bo3gyxa, ocTa-
BUMB OLLYLLAEMYIO TEMNepaTypy
Ha Tom e ypoeHe. Becnencreune
HE3Ha4YMTEenbHOM pasHuUbl
MEXy TEMNepaTypoi Bo3ayxa
M TEMNepaTypol OKPYXaKLLen
cpedbl TennonoTepu CBOAATCA
K MUHUMYMY (CM. puc.4).

Bo-BTopbix, Gnarogaps muHu-
ManeHOMY  TemnepaTypHOMYy
rpagueHTy yMmeHbllaeTca pac-
XOQ 3Hepruu Ha OTONMeHue no-
MeLeHuns (cm. puc. 1-3)

B Tpetbux, oborpes ny4ncTh-
Mu  oborpesatensmu  npouc-
xoauT ObicTpee, 4em oborpes
yepes so3nyx. Ecnn mel ume-
em Bonee HW3Ky Temnepaty-
Py HOYbIO, KaK B NpuMepe, Mbl
MOXEM YBENWYUTb KONU4ecTBO
4acoB HOYHOW TeMnepaTypbl.

*  Huakan MHEPUMOHHOCTbL CKH-
CTembl - KOpPOTKOE Bpems
Harpesa NOMeLLeHUs .

+ CpobogHeld W BCeooCTYN-
Hold  BbIBOp  MCTOMHMKA
3HEpPrun; BO3MOXHOCTb MC-
Nnonb30BaHWA ansTepHaTue-
HblX WCTOYHMKOB 3HEepruu:
OW3enbHbiX  FeHeparopos,
CONHeYHbIX DaTtapei, seTpo-
reHeparopos’.

'BetpoaHepreTika ywe HacTosulee
ans  3anagHoi  Eeponel.  Konedra-
reHCKWMA TUNWYHBIA BeTponapk wa 80
YCTaHOBOK, CTOALMK kBagpatom 8 x
10 - reHepupyeT mowHocTs 100 MBT.
370 conocTaBumo ¢ noksatenem M3C.
310 NnpuMepHo 1T MOWHOCTI THNKY-
HOMD ATOMHOrO peakTopa Ha Tenno-
BblX HEHApPOHAX, KOTOPbIE B OCHOBHOM
YCTaHABNWBAKTCA HA POCCHMACKKX W

yrpauHek ASC!



Puc 4: BoagywHoe otonneque

e

A0

Ouly Wwaemas TemMnapaTypa

ﬂ 18°C

Puc 4a: OTonnesue ¢ NomMoLLLH NOTONOY HelX Nasensi

BoanyukHaens arannesie

-~

Bricora, i
o,

. 1598 24 an

Temneparypa sosgyxa, G

£ DY ISR TOMNOEaTYRS

Puc 1: Mpoduns Temnepatypel BO3ayxa U
TEMNEPATYPA, 3aMKCMpoBaHHan caepi-
HeCKUM TepMomMeTpom (Ha eicote 1.0 m.)
B MOMELLEHWM, OTOMNMNUESEMOM C NMOMOLLLH
BO3AYLUHONW CUCTEMBI.

Merenciman arofndmae

15 %0 1
TessnepaTypa soiays, &

frr ChiyLan 084nm TELNORATYRS

Puc 2: Mpodune TemMnepatypel BO3ayxa 1

TEMNEpPaTypa, 3aMKcMpoBartHan cepu-
YecKUMm TepmomeTpom (Ha eeicote 1.0 m.)

B NOMELWEH AW, OTONNWB3EMOM C MNOMO LLbHY
MNOTONOYHBIX W3aNyYa WMy naHenem.

NoTONOYHOE OTONNSHEE

LI R
185 18 1 an
Temmeparypa soagyxa, C

o DA MR TOMMBRATYPE

Puc 3: 3neprochepuraowmia noTesuman
MOTONOYHBIX MANYHAOWKX Nakenei no
CPAaBHEHUWH) € CUTEMOIA BO3AYWHOMO OTO-
NMNeHUA NP1 oAWHAKoBOR TEMNEpaType,
thurcHupyemoil cipep e crim TEpMome-
TPOM (OWYLAEMOR TEMNEPATYRE).
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OT sacTpodwmka 0O XO3AWMHA
KBApTWMpbl BCEMOa rMaBHbIM BO-
NpocCOM HABMASAOTCA  WMHBECTU-
LUMOHHBIE pacxodbl Ha MPOEKT.
Ho B ycnoBuax NOCTOAHHOMO
pocTa UeH Ha 3HeproHocuTenu
OAHHBIM ACNEeKTOM TAIGKE HeNb-
31 npeHebperats. OcobeHHo,
ecni obbekT npennonaraercs
K MocnegywoLwen coaqe B apeH-
ay.

MHBecTULMOHHbIE 3aTpaTbl
MHBECTULMOHHbIE 3aTtpaThl Ha
oTonneHwe 30aHuA 3aBUCAT OT
MHOMMX (pakTopoB:

*  OTONWTENBHOW  Harpy3ku,
CUCTEMbl  pacnpefeneHus
3Hepuu;

*  UCTOYHWKA 3HEPruu;

» TpeboBaHua K KoMpOpTHO-
CTW 30aHWA, KOHCTPYKTWB-
HbiX ocobeHHOCTEN nome-

LUEHWUA, apXUTEeKTOHUKA «
T.0.
JnekTpu4ecke  MHgpakpac-

Hble NOTOMOYHLIE  KanyyaTe-
nw BINTKOKC Bnarogaps ceoeit
BbICOKOW NPOW3BOAWTENLHOCTH
ABNAKTCA Hanbonee BbIrOOHOW
CUCTEMOI € TOYKA 3PEHUS MWH-
BECTMUMOHHLIX 3aTpaT. Coeep-
LWWEHHO He 3aHWMMas None3Hon
nnowaan NoMeLleHus, naHenu
rapaHTUpyKIT HEe TOMbLKO Mak-
CUManbHY MOLLHOCTb, HO W
MakcuMankeHell koMmdopT. He
roBops yxe 00 3CcTETU4HOM au-
3aiHe, He CPaBHWMbLIM HUW C Ka-
KOW Opyron cucTemMoi.

3atpathbl
3Heprum.
CTOMMOCTE 3HEpruM 3aBuCUT
B OCHOBHOM OT TUNa CUTEMbI
W UCToYHMKA 3Heprun. Cambim
3Ha4uTENbHBIM  dhakTopoMm B
aTOM BOMNPOCE SABNSRETCA He-
adpdhekTBHOE pacnpegeneHue
Tenna B NOMELLEeHUN.

Ha noTpebneHune

Ecnu cuctemoil npegycmMoTpeH
OOMNONHUTENbHbIA pacxon aHep-
ruv onsa obecnevyeHna yHKUK-
OHWPOBAHWA CaMOW CUCTEMbI,
Hanpumep, Ha paboTy BeHTu-
NATOPOB, TO Y HAaC BO3HMKAKOT
OOMONHUTENbHBLIE pacxodbl Ha
anekTposHepruio. B cnydvae
NPUMEHEHWA BO3QYLWIHOW CU-
CTeMbl OTOMNEHUA UMK ra30BbIX
WHQPpaKpacHblX WanydaTtenen
AOMONHUTENBHBbIE pacxoabl
BO3HWKAKT BcneacTene obasa-
TenbHbIX NpodUNAaKTUHECKUX
pabor u TexHudeckoro obcny-
MUBAHMSA.

JnekTpudeckue  MHpakpac-
Hble MOTOMNOYHbIE WM3ny4aTenu
BINKOKC ocobeHHo ahdekTus-
Hbl, I'IOTGMy 4YTO No CpEBHEHHI{)
C OpYyrMMK CUCTEMamK Mno3Bo-
NAKT 3KOHOMUTE Gornee 40%
SHEepruu. [JokazaTenscTeom
TOMY CNyXaT MHOMOYUCIEHHbIE
obbekTsl, 00opyaoBaHHLIE MNO-
TONOYHBIM K DBGFPEBEIT&.I'IHMH
BINKOKC.

06z0p npeMMyLUecTE no -
TonouHblx  oborpeeaTtenei
BINIOKC B 3xoHOMMYecKOM
acnekTe:

* BO3MOMHOCTE  BKOHOMMWM
cebilie 40% sHeprum;

*  OTCYTCTBME [OOMONHUTENb-
HblX pacxogoB 3HEpruu Ha
paboty BCrnomoraTtenesHbIx
YCTPOWCTE;

* OTCyTCTBME
TEXHWYECKOoe
Hue;

+ Bbicokni KMNO wHgppakpac-
HbIX NOTONO4YHLIX 0Borpesa-
Tenen BINTFOKC

u3gepek Ha
obcnyxwuBea-

Mouemy
MHBECTULMOHHDIE
3aTpaTbl cebs
onpasAaloT
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Hackonbko
KomdOopTHBIM
MOXXeT ObITb
34aHne?

INogu, HaxogAwmMeca B 3aaHun,
OOMKHLl  4yBCTBOBaTk ceba
KomMpOpTHO.

Yie TelcAYM NeT Haszag Opes-
HUMW pPUMNAHaMW ObinKM W30~
OpeTeHbl Tepmbl. OTONNEHWE B
HWX OCYLEeCTBNANOCL 3a CYET
M3NYYEeHWA (HArpeTbIMU KaMHA-
MW), KoTopoe PU3NONOTMHECcKH
BOCMPUHMMAETCA  Yenosede-
CKMM OpraHM3MOM Kak Makcu-
ManeHo koMmdopTHOE. Ha 3Tom
e NpWHUMne ocHoBaHa pabo-
Ta U M3pasLOBOM Nevu. 3a cyéT
fonbWon Nnowann NoBepxXHOo-
CTW W TemnepaTypbl TENNO nNe-
penaétcAa B OCHOBHOM nocpeq-
CTBOM W3NY4eHUA.

Ecnu e mbl obpatumca K npu-
poae, TO U 30eCb HAWOEM He-
Mano npumMepos. Tak, ecrnu B
MOPO3HbLIA 3MMHWIA O8Hb NOCTO-
ATb HEKOTOPOE BPEems Ha COMH-
Le, MOXHO OTHETNMBO OLLYTUTL
OelcTBUe COMHeYHoro Tenno-
BOMO W3ny4eHus, HECMOTPSA Ha

HU3KYK TemnepaTtypy OKpyxa-
l0LLIero BO3ayXa.

MoTonoYHble NaHenwu, WCnonb-
3ylWKWe ONA OTOMMEeHWA TOT
Xe MPUHLUKMM, OTHOCATCA K Cu-
cTeMam, rapaHTUpyHLLWMM MaK-
CMManbHbIA KoMOPT ANA nko-
nen.

Mpu paBHOMEpHOM pacnpege-
NEeHWKW NOTONOYHLIX NaHenewn
B NOMELEHUM Mbl Monydaem
komcopTHOE pacnpeaeneHuve
Tenna no BCeW oTannuveasmMoin
nnowagwn. MameHeHwe Temne-
patypbl NO BepTUKANM MWUHK-
ManbHo. Beé ato co3naét B no-
MELLLeHWW naeanbHbIA KNMmarT.

Cnegywowunin  dakrop, 3Hauu-
TENLHO BAMAKILIMIA HA oulyLle-
HWe komdopTa, 3T0 TUIMeHa
Bo3gyxa B nomeweHun. Cu-
CTeMbl BO3OYLWHOIO OTOMNMEeHUA
nogHMMAawT BMECTe C NoToKa-
MW BO3[yXa YacTuubl NbINW W
pacnpocTpaHAT UX No BCemy
obvémy nomeweHws. Mcnone-
30BaHWEe MNOTOMO4HLIX WHGpa-
KpacHeix nadHener BINMKOKC
CBOOMT [BWXEHWe MNOTOKOB
BO3dyxa K MUHWUMYyMY W npe-
nATCTBYeT, TakuMm obpaasom,
nepeHocy neinu. IMwogu, pabo-
TawlwuMe Ha Npou3BoAcTBax c
bonblwum obpazoBaHWeM Nbinu
(Hanpumep, npn obpabotke ne-
pesa WNW NpW nNpou3BoacTee
Kepamuku), Wnu B BbICTaBOMY-
HbIX 3anax (Loy-pymax) xopo-
LLIO 3HAT 3TO Ha cOBCTBEHHOM
oneiTe. [axe pacxoasl Ha yGop-
Ky MOMELLEHWA 3Ha4YMTenbHO
coKpaLuaTCcs.

MpeumywecTea noTonouHbIX naHenei BIJTHOKC
B obnactn komdopTta

*  MPMHLWN OTOMMEHMA NPU NOMOLLKM TENMOBOMO M3NYYeHUs;
+ paBHOMepHOe pacnpefeneHve Tenna no Bce nnowanum no-

MELLEHWS;

*  MWHMMAanNbHBIR TEMNEPATYPHBIA TPAAWEHT;

*  OTOMWTENbHOE AEWCTBME CUCTEMbI OLLYLLAETCA NPaKkTUYeCcKku

cpasy Npv eé BKNYEHWN;

*+  QOTCYTCTBWE NepeHoca Nbinu;

* OTCYTCTBWE LUyMa
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CoueTtaemocTtb
C ApYrMmMM
cucTemMamm

B HekoTopbiX TWNax 3naHuu,
Hanpumep, B CNnopT3anax unu
NoMeLLeHUAxX Ana NpoBeaeHua
MEpPONPUATUIA C NPUCYTCTBU-
em Bonblioro Yucna naein,
nosenseTcs HeobxoaMMOoCTb
B MWHMMANsHOM BO34yx000-
MEHE C NOMOLBH BEHTUNALM-
OoHHOro obopyaoBaHus, OTBO-
OALIEro 3arpA3HEHHbIIA BO3ayX
M NOOAKLLEro CBEMWMA.

W B aTOM Crny4ae nNoTONOYHLIE
naHenu BINKKC 6narogaps
CBOMM MpeumyLIecTBaMm co3-
AaT Haunyylwee Ka4ecTBo
BO3dyXa B NOMELLEHWN.

IIIII'IFI!I]I1El[|!I'IllillIZ'IlIIIEIH'HﬂIII]II

Mipertousidn
BEHTHMIALIMA

%[I!III LT RTRTAT} T TRARTY

I[IIL_IIIIIIi_l;II.IIIlIEI[IIIiI WEALTRTRIRTEIR T TRV RO

BaxHoe 3ame4vyaHue:

NpM COYETAHWMKM NOTOMNOYHBIX
WHdpakpacHelX nNaHenel ¢
BEHTUNAUMOHHLIM - 0Bopyao-
BaHnem Heobxogumo cobno-
AaTkonpeaenéHHy CKopocTh
OBWXKEHWA BO34yxa B 30HEe
npebbiBaHua Noaei. TonbKo B
3TOM Crny4ae MonHoCTL Npo-
ABNAKTCA  MHOMOMWCNEHHbIE
NpeMMyLLEecTBa NOTOMOYHLIX
naHenei BINTKOKC.

Puc.1: Motonoudse nadenw BINKOKC e
cnopT3anax Ges QONONHUTENEHOMD BEHTUMA-
umoHHoro obopydoeanma. Bes cKBOIHAKDE,
BOSHWKSIOWMY W3-38 XONOOHLX BHELWIHAX
orpaxneHMn. B otnwmimne oT npuMeHsiembix
CUMCTEM OTOMMNEHWMA © MOMOWbLID |TEMNLIX
MONOE» MO3BONAET WCNONL3I0BAHWE AONON-
HUTEMEHEIX NOKPEITHA ANA NOME - MMHECTH-
UECKMX METOB WNWM TaTamw -0e3 gononHW-
TefbHbIX TENNONOTEPS.

EEEFEREER

Puc.2: OnTMansHoe pelleHne ANA CNOPT3ana, roe NpenycMoTpero Gonk-
W0e KONWUECTED MecT Ana sputened. MoTonoudsle nasenu GBINHOKC e
KOMEMHAUMMK C JONONHWUTENEHON CHCTEMON BEHTURALMA,
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Kak ycTtpoeHa
NOTOJ/I0UHas
u3nyvawwiasn
naHesnb

BUJTIOKC?

CTpoeHne oOpHONAHENBHOro
oborpeeaTens

MOTONOYHBIN MaNy4aOLWKWiA oa-
HOMaHenkbHelll  oborpeeaTtents
BITKOKC cocTtouT u3 craneHo-
ro Kopnyca mnoKpbITOro xapo-
CTONKOW NOPOLLIKOBON KPACKOW.
HwakoTemneparypHoro Tpyb4a-
TOro HarpeeaTens BCTPOEHHOro
B W3ny4awowyl nnactTvHy w3
BbICOKOTOYHOMO  aHOOQMpPOBaH-
HOro anmMuHWeBoro npoduns,
4YTO rapaHTUpyeT MakcuManb-
Hyto Tennonepegady. Ocobas
reoMeTpuMa  WM3ny{awwen no-
BEPXHOCTW naHenwn obecne4u-
BaeT Haunydllee pacnpegene-
Hue Tenna. Kopnyc BbinonHeH
B bopme Tpaneuuvu nNo BCemy

HMecnonHennna

MNoTonoyHble Manydawolwine us-
ny4atenun BINTKOKC Geinu cne-
uMansHo paspaboTaHsl  gns
OTOMNMEeHUA NOMELLEHWA BbICO-
TOl 0o 15 M DObITOBOrO W Npo-
MbILUNEHHOro Ha3Ha4YeHns.
CTtaHOoapTHaA MOHTaMKHas Wu-
puHa naHenen: 160, 300, 400
Mm.Tawke BITHOKC  moxer
npeanoXuTe Mogenu ocobbix
pasmMepoB Nof 3akas. uanyya-
Tenu ObiBawT OOHO-, OBYX- W
TpexnaHeneHble. Makcumane-
Has anvHa oborpesarena 1,5
M. MNanenu npegycmarpusanT
BO3MOMHOCTL CEepUAHOro noa-
KNIYEeHUA Opyr ¢ Opyrom npu

McnonHeHWs noBepXHOCTEN

MotonoyHble  WMHMpakpacHbie
nany4arenn BINTKOKC noctae-
NAKTCA N0 HKENaHW KNueHTa
C OKpaLLEeHHLIMK B NGO UBeT

nepMMeTpy NpoaonbHO pacno-
noxedsl pebpa, KoTopbIE Chy-
MaT Ana ctaTM4YecKoro ycwune-
HWA wécTKkocTu oborpesarens,
YTO MO3BONSET pacnonararb
oCcWM noggeca Ha pacCTOAHWU
1.2 M gpyr ot gpyra 6e3 ymeHs-
WeHWs cTabunbHOCTA NaHenwu.
HwkHaa asoliHas obopToBka
Kopnyca Tawke yBenudusaer
CTaTU4YECKYH MKECTKOCTb NnaHe-
NW, a TaKKe CNYXWT ANA 3akpe-
NNeHWs BbICOKOKA4YeCTBEHHOI
yrnepogcoaepxawiero Tenno-
u3onATopa nog oTpaXarolum
cnoemM anioMUHUEeBOro 3KpaHa,
YNOKEHHOIO Hag nany4aiLen
NNacTMHOW ONs HanpasBneHws
BCEro NoToKa WM3ny4YeHus BHW3
W NOrNOLWEeHNA Wyma.

nomowm kabensa MNBC Ha pac-
CTOAHWK OT LEeHTPanLHOW ocK
MEHBLUEro WNK PaBHOM BLICO-
Te noaseca B psQ Kenaemomn
anvHel. Kabene yknagbiBaet-
cA B kopob kaHan unu rodgpo
Tpyby, NnpugawmMK naHenam
3aKOHYEHHLIA BUa. O6wan
AnwHa paga  oborpesatenei
HeorpaHw4yeHa. [loTono4Hble
WHQpakpacHele  nany4aTtenmu
BINHOKC moryT ucnonb3oeartk-
CA ONA OTONMNEHWA NOMELLEHWIA
nwboro TMna: Npown3BoaCTBEH-
HbIX LUEX0B, CKNagos, CNnopTUB-
HBIX, TOPrOBbIX, BLICTABOYHBIX
3anoB, MeQULIMHCKUX yyYpexae-
HWIA, KOTTEKEN, KBAPTUP, Noa-
HUA U T.N.

Kopnycamu. lpumeHseTca no-
poLlKoBasa aMane (CTaHOapTHO-
ro useta RAL 9016 wunu no6oi
apyroin uset nanutpel RAL) ¢
nocrneayollen nonuMmepuaaum-
el Npw BbICOKOW TeMnepartype.



WMHdpakpacHelii oborpeearent cocToMT U3 NPAMCYIONEHOMO METaNNUYeckoro Kopnyca NoKpLIToro
HAPOCTOWKOW Kpackoi (1), ¢ anemeHTamMu KpenneHua k notonky (2). HuakotemnepatypHeid T3H
(3) BMOHTMpPOBaH B TENNOW3MYYaLW Y NNACTUHY — BRICOKOTOYHLIR aHOOWMPOBAHHEIR NpodWne U3
anoMmuHUA (4), BLICOKOKa4YeCTBEHHBIR Tennou3onatop (5).

OpHonaHenbHLIW oGorpeeaTens

Tt oy

Bua cHuay

Bug cBepxy
TpéxnaHenbHbIA oGorpeearens
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MoOHTaX WMany4atenu BINTKOKC ycTtaHae- @ —
o NWBAIOTCH MOPU3OHTANbLHO Nog i
oborpesaTtenen, MOTONKOM HA MOHTAXHbIX GKO-

Kpenex Bax, anemeHTax NOABECKWA UMK
TpocoBoW pacTskke. WManyua- H

— -C——
a
bh|
Tenu npegHasHa4YeHsl AN\ cra-
LMOHApHOW YCTAHOBKA B CTPOro
FOPU3OHTaNbHOM NONOXEHWN.

Y

Mpu yctaHoske Haa pabGouumu i
MecTamMu paccTosHWe Ao ro-
NOBbI CUAALLEro YenoBeka He-
OOMKHO DObiTh MeHbwe 1.5-2m,
cm. Puc.3. PacctosHne mexay
npubopamu He O0MKHO BbITh
Bonble eeicoTsl (H) ycTaHoBkM
ot nona, cm. Puc.3. MuHumane-
Hble PacCTOAHWSA [0 NerkoBoc-
nnaMeHsemblx  Marepuanos
npueeneHsl Ha Puc. 4. Bce ane-
MEHTbI, BXOAAWME B KOMNNEKT
NOCTaBKW HAXOORTCA NOA, KPbILL-

Ah=15-2m

: = 50 mm )
KOW KNEMMHOIN KOPOOKW. e £% e
2] = 500 Z 500
[] £ 1800 [ zen

B saBvcumocTw OT Kareropvu nomelleHus (bbiToBoe unu npo-
MbILWAeHHoe) uanyyawwme manydarenn BINMIOKC moryt Gbime
nogseLleHbl HECKONbKUMK cnocobamu.

Mopgeec B 6bITOBLIX =2
nNoMeLL eHHAX. ®
MoHTaxHble ckobbel Ana Kpe-
NNeHWs Ha NOTOMOK BXOOAT B
Komnnekt noctaeku. ObBorpe-
BaTenb 3aKPennsAeTcsa MecTko
Ha paccTosHuKM He meHee 50
MM OT NOTONKAa.

Mogeec B NpPOMBILWAEHHBIX @
noMeLeHHUsaX

MpeoycmoTpeH pAg MOHTaX-

HbiX HabopoB, NO3BONSAKILMX
3aKpenuTb Manydyareny Ha nio-

OoM paccToAHMKM OT NOTOoNKa

Ha Ndy NOBEPXHOCTD. ;

=T Jm o,

o
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MoHTa)XXHbIe Habopbl

CraHgapTHble MOHTaMHble Habopbl OnwucaHme

[nsa MOHTaXKa NOTONOYHbIX U3Ny4ato- 3 wecTurpaHHas raika

wux oborpesarenein BINNKOKC npeana- 4 cransHon 3abusHoi abens
raer WecTh BO3MOXHbBIX pelleHui. 5 cTpybumHa

6 npenoxpaHuTensHas ckoba

7 BONT ¢ NNOCKOW rONOBKOW

8 KpOHLITEWH TpaneuneBnaHOro ceqeHus
9 cTaHan mydiTa ¢ 4BYyMA NPOYLUMHAMMK
11 uens

12 kapabwH

13 Pbim Gont

14 waiiba

15 wecTturpaHHbii BonT

16 cTansLHOW TPOC (ANA YHUMBEPCANkLHOro)

17 nonumepHas Yawa (Ansa yHuBepcansHoro)
18 raika T-06paaHas (ans yHuBepcansHoro)

BeToHHbIW MNOTONOK
MoHTaxHbIM Habop K33

-
-

CranbHoii npodunb
MoHTaxHbeIM Habop K34
:mn'raxsa.—| _..
13 i
12

n




CranbHOM nNUCT
TpaneuenganoHoro npodpuna
MoHTaxHbI Habop K36

HaknoHHas cranbHas 6anka
MoHTamHbI Habop K37

lopu3oHTaNbLHO pacnonoXeHHas
cTanoHan banka
MoHTawHbIM Habop K38

27
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neKkTpuuecKkoe
noAK/IloYeHne

LLlymonornoweHue

MogkniouyeHne

Kpbiwka kKnemmHOW KopoB-
KM Kpenutcs cneumanbHbiMKU
BuHTamu-cbmkcatopamu. [oa-
KryeHue oborpesateneit
BINMKOKC pomkHo npou3so-
AUTbCH KBaNUULKUPOBaHHBIM
ANeKTpuKom ¢ cobniogeHuem
COOTBETCTBYIOLLWX HOPM Ha no-
CTOAAHHOW OCHOBE Kk ceTn 220B~
3a BCEnoniCHbIM aBToMaToM
3alMTel C BO3AYLUHBIM 3a30-

3awWmMTa OT KOPOTKOro
3amMblIKaHMA

Ecnn nyckoBoe yCTPOWCTBO
MMEeeT aBTOMAaTUYeckyl 3a-
wuTy OoT TokKoB yTedkn (Y30),
TO WHOrOAa ero OTKMKYEeHWe
MOXET NpoMcxoquTb M3-3a no-
BbILUEHHOI BNaXHOCTW Harpe-
BaTtenbHblX 3nemeHToB. [lpu
ANUTENBHOM  XpaHeHun npu-
Sopa BO BNa)HbIX MNOMELLEHAX
HarpeeaTenbHble  3NEeMEHTbI
MOryT BNWTbIBaTb B cebA Bna-
ry. 310 HE OOMKHO paccmaTpu-
BATLCA KaK HEWCNpaBHOCTb W
MOXET DObITe MErko ycTpaHeHo

Otannweas noMmeLleHue, no-
TONOYHbIE U3Ny4YaoLWMe naHe-
nu dupmel BINTKOKC moryt B
TO e BpPeMsi YMeHbllaTb Ypo-
BEHb WymMa. ITO AOCTUraercs
Gnarogapa ocobol reomeTpum
CTPYKTYPbl NOBEPXHOCTW W3-

pom He MmeHee 3mmMm. Ha sepx-
Hel naHenu npuGopa UMeTCa
BbibvBKM & 21MM gns nogso-
Aa kabens nuTaHwA. Heapa
KnemmMmHoi kopobku npegno-
narawT BO3MOMHOCTb LUNEel-
dhoBoro coeguHEHWA Tpynnbl
npubopoB. MakcumanbsHoe
cedeHwe kabensa npwu coeauHe-
HUK - 4 X 2,5 mm? + 3emns.

BPEMEHHbLIM BKNIOYEHUEM Npu-
Bopa B uens 6e3 ¥30 no non-
HOro yaaneHus snarv u3 ane-
MeHTa (OT HECKOMbKWUX YacoB
00 Heckonbkux OHen). B cny-
yae, Korga He npeanonaraercs
ucnons3oBars npubopsl B Te-
YeHWe ANWTENbHOTO BPEMEHM,
ANA YMEeHbLUEHWA ONUCAHHOIO
athdekta moryt BbITb peko-
MEHOO0BaHbl  Nepuoau4ecKne
KpaTKOBpPEMEHHbIE  BKMNOve-
HUWs. YcTaHoBKK ¢ BoNbLUKMM KO-
nu4ecTeom npubopoe cnegyet
pa3bvBaTtb Ha rpynnbl ¢ MHOK-
BMAyanesHLIMW asTOMaTammn 3a-
WWTBI.

ny4atens U Cnow WM30NsALMu.
Takmm 0Bpa3om, BLINOMHAA
CBOW OCHOBHbIE (DYHKUMK OTO-
nneHws, wanydarenn BINMHOKC
yMeHbLUAT Bpema pesepbe-
pauuun.

Ypoeeub nornowjeHna wWyma nasenamu BUTHOKC

B 3aBMCHMOCTH OT €ro 4acToThbl
] 1
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JKONOrMYHOCTDb

BINMKOKC ropoutca Tem, 4TO
MMEeeT BO3MOXHOCTb npeg-
narate 3aHeproa@@eKTMBHbIE
NpoayKTel  ANA  YNyYWweHWA
MWUKPOKNWMAaTa B MNOMELLEHK-
ax. B Hawmx paspabotkax,
OCHOBHOW aKUEeHT aenaeTcs

Yerbipe cnoBa «MecTHbIN
Knumar. TnobanbHblin Kom-
dropT» - 3170 0600LWEHHNE TOrO,
yto Mbl Ha BIJTKOKC oTtctamea-
eM. Hawa npogykums nosso-
nAeT co3faeaTts W yNpaBnAThb
MECTHbIM KNMMaTom, B BunaHec-
KOMMMekcax, NPOMbILLMEHHbIX
30aHuAx, odmcax unu gadax.

Ha OOCTMXKEHME MAKCUMAanNbHO
Bo3amoxHoro adpcpexkra ¢ Ham-
MEHbLLMM PacxoqoM IHeprum
- bez ywepba gna oKpyxar-
wen cpegbl.

Hawwu npoayktsl Tawke no-
MOrarT Cco3fasaTb 300pPOBYHY
nnaHeTy ¢ onTuMmanbHOW 3ad-
heKTWMBHOCTLIO  MCMNONbL30Ba-
HWS 3HEPTUK, Mbl FApaHTUPYEM,
YTO HaluKW NPOAYKThlI ABNAKTCA
TEXHOMOTUAMMU «YMHOIO W 3010-
POBOro KNUMaras.




MoTonouHbie nany4awoLwme oborpeeatenu
BIMKOKC venonbayotes Ans NONHOM OTonNneHus,
a TawKke ANA 30HANLHOro UNK To4e4Horo oborpe-
Ba.

MonHoe oTonnenne

Urobbl NpMEBNM3MTENEHO OLEHWTL, CKOMbKO 060-
rpesartenen, HeobxoQMMo ANA OTONMNEeHWA OOQHOro
MOMELLUEHNA MOMXHO MWCMONb30BaTh CNenyLyo
chopmyny:

MuH. konu4yecTeo oborpesaTtenei = nnowanb no-
meLeHus (m?) / (BeicoTy nogseca (M))

3ta hopmyna ABNAETCA OCHOBHOW OLEHKOW MW-
HMManeHoro konwdectea oborpeeatenei, He-
ofixogumbix ansa nogaepxadHua komdopta. [Onsa
TOYHOrO pac{era YCTaHOBOYHOW MoOLLHOCTM 0bo-
rpesatenen BINTKOKC, gomkHel BbiTe paccymMTaHsl
oblMe TennonoTepu nNOMELEHWA C MNOMOLLLK
nporpammMbl pacyera U ONpPOCHOro NUCTa.

BepTuKanbHoe pacnonoMmeHne

Mpn NnaHWpPOBaHWKN YCTAHOBKW, PACCTOAHWE MEX-
gy oborpeeBaTensimu He A0MKHO ObiTb Gonblie,
4YeM BblcoTa mexay oborpesatenem 1 Nonom, ato
03Ha4aert, 4To (a) gonXHO BbiTe MeHbwe (H). Cm.
puc. 1. B nomeleHnsx peako Mcnonb3yemsix, pac-
CTOAHME MOXET DbITk yBEenn4eHo. B nomelleHnaAx,
4acTo MCMNONb3yeMblX PaccTosHME Mexagy cuas-
YyiM Yenoeekom W oborpesaTtenem QOMKHO BbiTh
no meHswen mepe ot 1,5 go 2 metpos (Ah). Ecnu
cnenoBaTh 3TUM yKasaHusaM, nepenag Temnepary-
pbl He BygeTt npeebiwars ypoBeHb komdopTa Atop
= 5°C. 3710 03Ha4aeT, 4TO pasHuLa Mexgy peanb-
HOW TEMNEepaTypor W TEMNEpaTypoil, KOTOPYIO Ye-
nosek 4yyscTBYyeT, Dyaer He Donee yem 5°C.

3oHanbHbIA U TOYEYHbIA oborpes
B pasHbix cutyauusx tpebyetca paanuyHas pa-

Bo4an temneparypa. C ONWHHOBOMHOBbIMW  WMH-
thpakpacHeiMmn obrpesatenamu  BITKOKC  ato
npocto ocywectenTs. Heobxogumo pasgenvTts
3naHue Ha TemnepaTypHble 30Hbl UNK OTAENbHbIe
pabouuMe mecTta W YCTaHOBWTb ANWHHOBOSHOBLIE
nany4awwme oborpesatenu BIJTKOKC Hag Humuw.
3TO NPUBOOMT K CHUMEHWK pacxoda Ha oTonne-
HUE W yny4dlweHuo komdopta npu Ny4McTomM OTo-
nreHuu.

Bo3moXKHble
cxembl oborpeBa

1 | I
A a A
Ah
Y
v
Pue. 1
— — P—
17°C
— — —
20C
— — . |
— —
17°C 20°C
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NMpousBoacTBO M
TPaHCNOPTUPOBKA

MponzeoacTeo

Mpou3eoacTBO NOTONOYHBIX ANNHHO-
BonHoBLIX oborpesatenei BINIKOKC
HanaxeHo B OOHOM W3 WMHOYCTPU-
anbHbIX W Hay4HbIX LEHTPOB YKpau-
Hbl — ropoge Xapekoee. Micnonbays
LWBEACKUA W POCCUIACKWIA OMbIT, cne-
UnanuCTel Beoywux npegnpuaTUi
W MHCTUTYTOB perMoHa CMOrnu BHe-
CTW KOHCTPYKTUBHbIE W KaveCTBeH-
HO HOBbIE PELUEHWHA B TEXHOMNOMMKO
NPOW3BOACTBA MOTONOYHLIX M3ny-
Yawwmux naHenen nosbllALME
BesonacHOCTL W TeNNooTAaYY Wany-
vawwux oborpesarenein BINTOKC.
CepBWCHBIA LEeHTP NO3BONAET OCy-
WeCTBNATL rapaHTUiNHbLIA W nocne-
rapaHTUAHLIA PEeMOHT MMM 3aMeHy
koMnnekTyowmx. MonHaa rapaHTuA
HA YKPAWHCKWIA MOTOMNOYHbIA ANWH-
HOBONMHOBbIA oODorpeBatens — 3
ropal

TpaHcnopTUpOBKA

[ns TpaHCnopTUPOBKM NOTOMOYHBIX
oborpesatenein BINKOKC gocratou-
HO MuKpoasTobyca wunu cpeaHeTo-
HawHoro rpysoeuka. B aasucumo-
CTW OT TUNa W AnNuWHbl oborpesaTtenu
cobuparTcs B nakeTsl no 5-6 wTyk
W CBA3bIBAKOTCA METannM4yeckon
NEeHTON (mMax. BEC OfHOro naketa
150 kr.) [JocTaBka NOTONOYHbIX Na-
HenbHbIX oborpesarenei BITIOKC
NpoM3BOAMTCA NO BCEM pernoHam
YKpauHbel TpaHCcnopTHbIMKM KOMNa-
HuAmK. Paarpyaka asnserca 3apa-
Yeln rpysononyyarens, KOTOpbld no
hakty npuxoga gomkeH 3apaHee
NoOAroTOBUTL HEOOXOOMMBIN Nepco-
Han u obopygoBaHwe OnNA pasrpys-
kh. CkrnagupoBaHue naHenbHbIX
oborpeeatenei TONbLKO B OPU30OH-
TanbHOM NONOXEHWU Ha POBHOW NO-
BEPXHOCTW. [NA MOHTaxa — npu-
MEHATb NepedBuXHbIe neca Wnu
rmaponogbeMHUK.
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BUTIOKC
MpeunmywiecTBa

MoTono4Hsble  uHdpakpac-
Hble oGorpesaTtenu BINMKOKC
ABNAKTCA 3KOHOMMWHYHORN,
BblCOKO3(h(PEKTUBHOW, 3KO-
noruyHor, aHeprocbepera-
HLLEN ansTepHaTUBOW AONA
OTOMMNEHMA NOMELLEHWIA Bbl-
CcOTOW A0 15 M.

JKOHOMMWYHOCTh

*  3KOHOMWS 3HeprMM 0o
40%;

* TeMnepatypa BO3ayxa Mo-
WeT ObiTh Ha 3C Huxe;

* MakcMmManeHO Manas cTpa-
TudMKauma Temnepatyp nome-
LWEHNA;

* KOPOTKOE BPEMSA Harpesa;

* BCEAOCTYNHLIM BLIGOp WC-
TOYHWKA  3HepruM  (BO3MOX-
HOCTb MCNONb30BAHWA ankTep-
HATUBHBLIX UCTOMHWKOB 3HEPTUK:
ANeKTporeHepaTopoB, COMHeuY-
HbIXx DaTapei, BeTporeHepaTo-
poB);

* OTCYTCTBME 3aTpaT Ha Tex-
HU4eckoe obcnyKMBaHue;

* BbICOKAA MpOW3BOAMTENb-
HOCTb;

+ noaponser oborpeearte He
BCE MOMELLEHWe, a ero 30HY
unu paboyee MecTo.

3aopoBbld KNUMaT

* MpUMHUMN OTOMMEeHuA 3a
C4ET HeBuauMmoro uHdpakpac-
HOIMo N3NY4YeHUs;

* He Cco3naeT [OBWKEeHWA
BO3ayxa (KOHBEKUMM — Korga
TENNbIA BO3QYX MOAHMMAACH
BBEpPX, OXNaxaaeTrcHa, a NoToM
OMYCKAETCA BHUA ), 8 3TO 3HAYMT
4yT0 BonesHeTBOpPHbIE MUKPODLI
nog CBOWMM BECOM ONYyCTATCA
Ha NoON W Ha MNOBEPXHOCTH, M
goctarodHo Gyoer nuub npo-
TEpeTb BCE BMNaXKHOW TPAMKOM,
YyTobbl 3a6bITL NPO BoONE3HMK;

* CNYXAaT TENMNoBOI 3aBeCon
OT Xonofda 13 OKOH, pacnpege-
nsas Tenno no Bcel nnowanwu
NomeLeHns;

* MWHUMAnNbHBIA Temnepa-
TYPHbIA rpagueHT (npakTtude-
CKW oavHakoBas TemnepaTypa
Nno BCEW BLICOTE NMOMELUEHWA);

* MOMEHTaNbHOE oYL eHne
BO34eNCTBUA OTONNEHUS;

* OTCYTCTBME CKBO3HAKOB W
nepemMeLLeHus Nbinu;

« abconwTHO GecwymHas
paboTa cucTemel;

*  «MArKoe» KoMdopTHoe
owyuiaemoe Tenno, Koropoe
nporpesaer TKaHW W OpraHbi
Yenoseka.

TexHnuyeckmne
npeMmyLUuecTBa

¢ BbICOKas  OTONWUTENb-
Has MOLLHOCTL (cormacHo EN
14337:2005 );

« cBoboOoHOE WCNONbL30Ba-
HWMe MNone3HoW nnowagwu nona
N CTEH;

* ceBepxDbicTpoe pearMpo-
BaHWE CUCTEMbI HA U3MEHEHWe
BHELUHEN TEMNEpaTyphbl;

* 3KOHOMWA Ha CTOMMOCTH
moHTaxka ao 50% no cpasHe-
HWKO C BO3OYLIHbIMW W KOHBEK-
TUBHBLIMW CUCTEMaMMU;

« pecypc Tpybuatoro anek-
TpoHarpeeatena 20 ner;

PazHoobpazue mogenei

* CeMb CTaHOApPTHbIX Moae-
nein BITKOKC (or 500 Bt po
4000 Br)

* AnuHa uany4atens go 1.5
M W BO3MOXHOCTL LWNendoBoro
COEAMHEHUS B rpynnbl

* BbLICOKOKa4eCcTBeHHoe no-
KpbITUE NOPOLUIKOBOW 3Manbl
nobora useta nanutpsl RAL;

* mogenu OnA BCTpauBae-
Mbix notonkos ARMSTRONG.
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TexHunuyeckue
AaHHble Ana
NpoeKTUPOBaHMUS

Tennonorepu v 3HepronoTpebnenne

MoTepu nyTem Tennonpoeo —
OHOCTH.

BenvunHa noteps nytém Te-
nnonpoBoAHOCTH 3aBUCUT OT
pa3zmMepoB NOBEPXHOCTU CTpoe-
HWA U OT NapaMmeTpoB Tennou-
sonAumKn. Notepu nponopuwvo-
HanbHbI Pa3HOCTW TeMnepaTyp
MEeXy BO3QYXOM B NOMELLEeHUH
W HaPYKHbIM BO3QYXOM.

MoTepu uepes BeHTUNALMIO.
BeHTMNAUMA B NOMELLEHWUK
MoxeT ObiTe nubo npuHyou-
TenbHOW, NMDO ecTecTBeHHON.
3avacTyio cucTema npuUHygu-
TENbHOW BEHTUNALUWU COCTOWT
ua arperara, obecneynsaoLLero
NPUTOYHYIO U BbITSHKHYIO BEHTH-
NAUMK, YTO cnocobcTByeT yTu-
nuzauum Tenna. EctecteeHHasn
BEHTUNALUMA BO3HWKaeT Bcrnen-
CTBME [OENCTBUA TepmanbHbIX
cun, Nog AencTBMeM KOTOpbIX
TENNBLIA BO3QyX nNOAHWMAaET-
CA BBEPX W NPOHUKAET Hapy-
WY Yepes OTKPbIThbie NPOEMbI K
Lenu.

MyTH ymeHbLUEHHA TENMOBbLIX NOTEPb.

Xopolas Tennou3onsauva 3gaHus oGbl4HO NPMBOANT K YyMEHbLLe-
HWIO TENNONOTepPb U 3HeprocGepeKeHnto, HO BMECTE C TEM Cylle-
CTBYIOT U Apyrve NyTW YyMeHbLUEeHWs 3aTpaT Ha OTONNeHne.

BeipaBHMBaHWE pasHOCTH
Temneparyp.

B KoMHaTax € BbICOKMMWM MO-
TONKaMK pasHuua Temneparyp
Mexay nonom W NoTonkom Bbl-
BAET 3HAYUTENLHON W NO3TOMY
npu ee BbipaBHWBAHWMW TENMo-
Bbl€ NOTEPKN MOTyT ObiTh YMEHb-
weHbl oo 30%.

* UHdppakpacHble
oBorpeBarenu

Mpu wcnone3oeaHwM WHGpa-
KpacHelx oborpesareneit Tem-
nepaTtypHbld rpagueHt Byaer
MUHUMAnNbHBIM.

*[MoTonou4Hble BEHTUNATOPLI.

YcTaHoBKa NOTONOYHbLIX BEHTU-
NATOPOB OYEHL MPOCTOWA U He-
Joporod cnocob BeipaBHUBa-
HWA PasHOCTW Temneparyp.



CHMXeHWe TemnepaTypbl B
nomeLLie HU K.

OgHum u3 cnocoBoB  3Hep-
rocbepeXeHns HABNAETCHA CHU-
KEeHWe TemnepaTypbl BHYTPW
NOMELLEHWUA C COXpaHeHWeM
KOM(POPTHOrO TEenmnoBoro pe-
HuUma.

* 30HanNbHbLIA M TOYEYHbLIW
obBorpes.

Mpu wcnone3osBaHuK WHGpa-
KpacHbix oborpesartenei B pas-
HbIX 4acTAX OAHOMo W TOro Xe
NMoMeLLeHus (3oHax) MoryT noa-
AepXMBATLCA pas3nuyHbIe Tem-
nepatypbl.

YmeHblueHWe yTeuek Tenna.

bonblwuxe notepu Tenna npo-
MCXOAOST Yepe3 OTKpbITble aBe-
pu. CokpalieHne BpeMeHn oT-
KpbITUA W cBanaHcMpoBaHHasn
BEHTUNALMA B NOMELLEHWH,
@CTEeCTBEHHO, CHMW3AT Tenno-

Y‘runuaauun Tenna.

[nsa yMeHblUeHWs NoTepb 4e-
pe3 BEeHTUNALMIO YacTb Tenno-
ro BbiTArMBAEMOro BO3dyxa
MOXET CMeluBaTbCa C npu-

ToUYHbIA KOHTPONDb
TemMneparypbl.

Ecnu tpebyeman Temnepatypa
He AoMmKHa NaaaTk HWKe OTMET-
i 20°C, To cpegHas Temnepa-
Typa Oyoer npubnuautensHo
22°C, ecnn Mbl NPWMEHAEM

* Wcnonb3oBaHue 3Heprum
MU3NYy4EeHUA.

Korgpa 4enoBek HaxoouTcs B
30He [peilctema  MHGpakpac-
Horo npubopa, ero Teno byget
HEeNoCpPeacTBEHHO NOMOLWATh
3HEPruo uany4yeHus u oH byaer
owyuwars Bonee BLICOKYH Tem-
nepaTtypy Hexenw Temnepary-
pa B03ayxa B NOMELLEHWHN.

* YnpaBneHwe no BpemMeHu!.

MpumeHeHue Taimepa pgaert
BO3AMOMXHOCTE CHMM¥ATL Temne-
paTypy HOYbH) W B BbiXOOHblIE
OHW.

Bble noTepu. [pyrum cnocobom
3HAYUTENbHOTMO  YMEHbLLUEHWA
noTepe Tenna SBnNAETCA ycTa-
HOBKa BO34YLIHbIX 3aBEC, KO-
TOpble NPeaoTBPALAOT YTEHKY
TEeNna UNu OXNaxaeHHoro Bo3-
AyXa Yepes OTKpbIThbIe ABEPM.

TOuHBIM. Opyrim cnocoGom sB-
NSeTCA MCNonbL3oBaHue Tenno-
obmeHHoro annapara, KoTopbii
BO3BpaLlaeT YyacTb Tenna B no-
MeLleHue.

cTaHO4apTHeld TepmocTtar. [pwu
MCNONb30BAHUK CUMUCTOPHOIO
perynatopa TemnepaTypa He
Oyoer OTKMOHATLCA OT ycTa-
HOBNEHHOW. YMEeHblieHne ee
Ha 1°C npueBoguT K 5% 3Hep-
rocbepexeHuo.
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Heobxogumasn
MOLLHOCTb
obopyaoBaHus

TennonoTepu 30aHWA COCTOAT M3 ABYX HacTein.
MoTepyu nyTem TennonpoBOAHOCTW Yepe3 CTeHbl, NoMbl, OKHA,
ABEPW U KPLILWY, a TaKKe BEHTUNALUMOHHBLIE NOTE PU.

MoTepu NnyTeMm TennonpoBOAHOCTH:

P, =Fxkx(t -t

KOMH MHH }

MoTtepu npu BEHTUNALKUMK:

Pvqucxpx(tmmu-tmnu)
WK

P,=Qx(1-0)x(t_, -t )x0.33

KOMAH
rae
k = aHaveHue TennonposogHocTh [W/m? °C]
F = nnowaak orpagaoLen noBepxHocT [m?]
t . = Temneparypa s komHare [*C]
t ... = MUHWUMaNbHaA pacyeTHasa HapyxXHaa Temneparypa
B AaHHOW MecTHocTK [°C]
g = pac{eTHbIN HAPYKHbIN BO3AYLWHBIA NOTOK [M?¥/s];
NpUHYyOQUTENbHAA Nodavda Bo3gyxa B pacyeT He NpUHMMaeTcs
€ = yaensHas TennoeMkocTs [J/kg°Cl
p = NNOTHOCTL [kg/m?]
Q = Bo3gywHbIA noTok [m?/s]
a = adpdekTMBHOCTb yTUNu3auwn Tenna, 0 - 1
3Ha4eHWA TennonpoBOAHOCTH (K-3Ha4eHns) MOryT ObiTk B3ATbI U3
Tabnuubl U rpadMKOB UNK paccuYnTaHbl, €CNK U3BECTHbLI CoTaB-
nAwWKe anemeHTel. CMm. cTp. 52.

O6wwe TennoBbIle NOTEPW PACCHUTLIBAKITCA KakK:

BenuuuHa YMCThIX TENNOBLIX noTepb:

= Pﬂﬁu-l - |QEIH'WIJ
rae:
Q = MOLWHOCTb BHyTpEHHHX WCTOYHWKOB TEeNnoOBbIOENEeHWA.

BHYT[

MowHocTe oborpesaTensHoro o6opyaoBaHMA OOMKHA ObMb He
MEHbLUE BENWYMHbl YUCTbIX TENNOBbLIX MNOTEepPb.



AHanorM4yHoO pac4eTam TennoBbIX NOTEPb 3aTpaTtbl 3HEeprun pac-
YATBIBAKOTCA ANA Ka¥Joro Buaa orpaxaarolmx KOHCTPYKUMA U
BEHTUNALMKM ONS OHEBHOMO WM HOYHOMO PEXMMOB. JHepronoTpe-
GneHve npeacrtaenser coboi npou3BefeHne noTpebnaemon
MOLLHOCTW Ha NpoaomKUTENbLHOCTL paboTbl.

Pt Pv
E= X °Ch+ x"Ch-E1
t t MIAH t t MHH

KOMH KOMH

BH‘_VTPEHHEE TennoeblgeneHve

E,=PFxA,,, X Operation x 8760
rme
A =nnowags nona, m

°Ch = 4ucno rpagyco4acoB ONA OTONWTENLHOrO nepuoga (3T1o
npou3BefeHue ANUTENbHOCTM OTONUTENEBEHOrO Ce30Ha B Yacax Ha
CpPefHEeCcYTOYHYH BHYTPUMKOMHATHYO TemnepaTypy MWHYC cpeq-
HEroAO0BYI0 HAPYXHIOK TeMneparypy)

E, = TennoBan aHeprva BHYTPEHHMX MCTO4HWKOB Tenna (Bt/ron)
P, = BHyTpeHHasa Tennosas MOWHOCTL (BT/M?)

Operation ( m) = [ (wacel/24) * (quw/7) * 8760 ] - npogomkuTens-
HOCThL paboTkl cucTtembl oborpesa (4aciron).

Mpwu pacdere aHepronoTpebneHusa cocTaBnNAKWAA BEHTUNAL MK
AOITKHA BBOAMTLCA C YY4ETOM peansHoro BpeMeHun u obbema pa-
BOTbI CUCTEMBI BEHTUINALMK (C Y4ETOM OTKMHYEHWA B BLIXOOHLIE
OHW WU NNAHOBLIE CHUXKEHURA).

JHepro-
norpe6nexnue
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Texunueckan noggepxka BUNTKOKC npegnaraer 6ecnnatHo:

* pac4eT TennonoTeps W aHepronoTpebneHus
* peweHunsa npobnem ¢ OTONNEHUEM W COBETHI
no aHeprocbepexeHuno
* pac4eT pasMeLLeHUs U MOLLHOCTK obopyaoBaHuA
* pelweHna Ana oTonneHns u komdgopra

CesxuTeck ¢ HaMK Ans Toro, 4Tobel 06CYyaMTL OTOMNEeHue
n aHeprocBepexeHne.

KomnbloTepHbie pacyeTsl

Ha Hawem Beb-cante www.bilux.ua Bel moxeTte nerko cgenate pac-
4YeT MOLLHOCTH, BBeAs AaHHbIe 0 34aHuK U TemnepaTtypax. Yem TouHee
Bawa wHdgopmaums, Tem Bonee yeepeHHbl Bel Bygete B nony4eHHbIX
pesynsTaTtax.

Haxe ecnu Bl HE 3HAETe BCEX AaHHbIX, Mbl MOXEM COENAaTh PACHETbI,
npurogHele ANA Mcnons3oBaHuAa. Ecnu, Hanpumep, HeT k-3Ha4veHun,
MOXEeTe npenocTaBWTb MH(OPMALUMWIO O MaTepnanax, TonwuHe 1 Te-
nnousonauun. MNMoxanyicta, NPUNOXMTE NOACHSAIOLIME YEpPTEXW UNK
3CKM3bI.

dopma gna pacueTa

Ha Hawem Beb-cante www.bilux.ua Bel moxeTe nerko cgenatb pac-
4YeT MOLLHOCTW. Take Bbl MOXeTe CKONMpoBaTk 3Ty CTPaHuUy, 3anon-
HUTb WM3BECTHYIO MH(OPMAaUUIO, BbICNATh €e No 3n. noyte unu dak-
cy B cnyxby TexHu4eckon nogaepxku BINTKOKC. Mel nomoxem Bam ¢
pac4etamu n Bibopom pasmepos oborpesarens. Tawke ata cTpaHuua
eCTb Ha HalleM cawuTe.

TexHuuyeckast
noaAepxka

Komnawan KouTakT Hoe nulo
Apnpec TenadoH

‘Danc

An.novyTa
Mpoexr
3aaHie JiLTTT]

LWpiasa

Buicota
Pacnonomed e
Fog nocTpoi

Mnockas MK CKATHAA KPpkIWa

Konu4ecTeo okoH BuicoTa okoH

LWuplmHa okoH

BLICOTa PACHIONOHEH MA O KOM

KonuyecTeo geeped BeicoTa geepen

Wupusa aeapen

MoBepXHOCTE CTEH OBOrPEBABMOND MO MELLEHWA

Tun okHa WK k-2HaveHH e 1,2 kamepHLId cTEKNONaKET

Twn ABepd WAK K-3HadveHse

KonMuecTeo OTHPLIBAHKWA B eHL

NpoaonEMTENL HOCTE KAKAOM0 OTKPLIBAHWA

THM HAPYHHO K CTeHL! MK K-aHaveHHe

TWn NOTONKA WA W K=aHadeHuwe

THN nona MnW k-aHadesque

Wenaeman Temnepatypa (aHeM) Henaeran TeMnapatypa | HoUYL K

BHyTpeHHee Tenno (0T OCBeLeHUA, CTAHMKORE)

Buakl AeATENLHOCTH B 30aH WA

HupuneTpayqn 8 gsesHoe Bpema (M3fvac)

WHpunsTpayua B HouHoe Bpema (M3/fuac)

IupekTHBHOCTE YTHAW3AWWA Tenna

EcTect BaHHaf BEHTUNALWA [cMeHbIUac)

Kon-so paboukx cMeH BpeMalgeHs, AHEBHAR TeMiepaTypa

Kon-Bo paBounx cMaH BpeMalgass, HOUHaA TeMAapaTypa

HbiHelW HAR CHETEMa GTONNeHWA

HbiHe W HAA CTOMMOCTE 3HEp WA W chopMa noTpebnAe Mol 3sepridu
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OtonutenbHas
MOLLHOCTb

Ouarpammsl oueHkn Heobxo-
OWMON TEMNNOBOW MOLHOCTH

Ecnu y Bac HeT noapoBHbix
XapakTepucTMK  NOMELLeHus,
HO BCE Xe Bbl xoTWTE Onpene-
nuTe notpebHocTe B TeEnno-
BOM MOLLHOCTW, TO 88 MOMHO
onpenenuTb, 3Hasa TOMbKO ABa
napamerpa - 370 obkem no-
MelweHna 1 Tpebyeman Tem-
nepatypa B Hem. [uarpamma
OCHOBaHa Ha pacderax no-
TpebHocTeld B noaBode Ten-
na Ha ocHoee npakTtukn. Pac-
X0f BO34yxa NPUHAT paBHbIM
ogHomy obopoTy BO3gyxa B
nomMeLweHun 8 vac. MNpuHsaTo,
YTO Y NOMELUEHWA eCTb YeTbl-

pe BHELUHWEe CTeHbl U 4TO Hag
NOTONKOM WMEEeTCHA Kpbllua.
Ha guarpamme A cpefHuin Ko-
sty MeHT Tennonepegaqn
NpUHAT paBHbiM 0.4, 4yTO CO-
OTBETCTBYET XOpOLIO W30Nu-
poBaHHOMY nomeweHun. Ha
avarpamve B cpegHuin  Ko-
athpuyMeHT Tennonepegaqu
paseH 1,0, 4TO O3HA4aeT, 4YTo
nomeLleHne WMeeT Xyawyio
nmaonauuwo. Kpueble Ha awa-
rpamme npeactasnalT coboi
pasHALy Mexady KOMHAaTHOW
TEMNEPATYPON W CamMOW HWM3-
KOW TEMNepaTypor HapyHOro
BO3ayxa.

Ouarpamma Heo6XoOQMMOWM TENNOBOW MOLHOCTHU A.
CpegHunin koadhpuumeHT Tennonepegayn pased 0,4

Ofign nomeyenun [w]
6000 [
5000 I
4000
3000 [
2000 i

1000

Al AL AL AL AL
257 30° 357 407 45°

1020304050 60 70 80 90 100 120 140

HeofiogMman TeNNDEERA MOWHOCTE
ans offorpesa nomewessA [kET)

Ouarpamma HeobBxogumoi Tennoson mowHocTy B.
CpepHui koadpchmuymeHT Tennonepega4vm paesex 1,0

OfibéM NOMELIBHIAA [W']

Al Al AL AL AL
257 30° 35° 407 457

L1 i 1 1 & @ 1 I 1 1 1 |

10 20 30 40 50 60 70 80 80 100 120 140

Heuﬁmqnuaa Tennogan MoOWHOCTE
ana oborpesa nomewessA [kB1]






Ta6nuubi n
Avarpammbi ansa
onpepeneHns
MOLLHOCTH

Cwna Toka

MocT. Tok u 1-hbas. 3-thasHeIA 3-thazHbii
nepemMeHHbLIA TOK  NepeMeHHbId TOK  nepeMeHHbIH ToK
cosp=1 Y-nogknioveHune A-noakniovyeHue
I-U/R=P/U le=l l,=l 3
HanpsixkeHue
MocT. Tok 1 1-pas. 3-dasHbIn 3-chazHuin
NepeMeHHbLIA TOK  NepeMeHHbIH TOK  NepeMeHHLIN TOK
cosp=1 Y-nogknioyeHue A-nogknioueHue
U=RI U=U, /3 Uy =U
MowHocThb
MocT. Tok n 1-chas. 3-hazHbIN 3-thasHbiA
NepemMeHHbIH TOK  NepemMeHHbId TOK  NepeMeHHbIA ToK
cosp =1 Y-nogknioyeHue A-noakniovyeHue
P=UI P=4/3 Ul cose P=/3 Ul cose

U = paboyee HanpskeHwe, B: ans ogHodasHoro nepeMeHHoro
TOKa MeEXAY ABYMS NPOBOOHWKaMM, Ans TpéxdazHoro
nepemMeHHOro ToKa MeXay AByMA hazamu
(He mexgy hasoil n HenTpansia).

U, = HanpskeHue mexay taszoi u HelTpaneto ans TpéxdiazHoit cetu,

J3=173
| = cuna Toka, A

ls= chasoean cuna Toka, A
R = conpotuBnenue, Om

P = mouwHocTe, BT




Knacchbl 2awmtel gna anekTtponpubopoB

IP, 1-as uyndpa 3awmTa oT TBEPOBIX YacTuvl

] Bes 3aWwmTsl

anametp Bonbwe 50 mm

anametp Bonbwe 12.5 Mm

anametp Bonbwe 2,5 Mm

anametp Bonbwe 1,0 mMm

nbinesaluiiaemoe

nelneHenpoHuUasmoe

| lo|la|s]w|n|=

IP, 2-8 undpa 3awmTa oT NPOHWUKHOBEHWA BOAb!

Hes sawmTel

najawllire BepTUKanbLHO KanmnmM

nagawLwme kannu nog yrrnom 15"

BOOAHAA NbifNb

Bpblaru

CTpyM

MOLL{HbIE CTPY M

BpeMeHHOE NOrpyxeHne e eedy

RN R|lwWN]=]O

ANWTENBHOE NOTPYKEHUE B BOQY

Mopbop ceveHun kabenei u NpoBOJOB

MoasogAawmMia Kabens
OTKPLITBINA UMK B TPy6e CoeanHuTenbHble NpoBOAa
Ceu. [Mm2] | Mpepoxp. Ceu. Cuna toka | lMpenoxp.
[A] [Mm2] [A] [A]
1.5 10 0,75 6 10
2,5 16 1 10 10
4 20
6 25 1.6 16 16
10 35 2,5 25 20
16 63 4 32 25
25 80 6 40 35
35 100 10 63 63
50 125
70 160
95 200
120 250
150 250
185 315
240 315
300 400
400 500
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CnpaBo-u-laﬂ TaEnHua TOKOBE B 3aBMCMMOCTH OT MOLWHOCTH M HAaNnpPAXeHWA

MowHocTb HanpsxeHue [B1]

[«BT] 1271 | 2301 | 4001 | 23013 | 400/3 | 500/3
1.0 7.85 4,34 2,50 2,51 1.46 1.16
1,1 8,65 476 275 276 1.59 1.27
1,2 9.45 5,22 3,00 3,02 1,73 1.39
13 10,2 5,65 3,25 3,27 1.88 1.50
1.4 11,0 6,09 3,50 3,52 2,02 1.62
15 11,8 6,52 3,75 377 2,17 1.73
1.6 12,6 6,96 4,00 4,02 2.31 1.65
17 13.4 7.39 4,25 427 2 46 1.96
1.8 14.2 7.63 4,50 452 2.60 2.08
1.9 15.0 8,26 4,75 478 2,75 220
2.0 15.8 8,70 5,00 5.03 2.89 2.31
2.2 17.3 9,67 5.50 5,53 3,18 254
2.3 18.1 10.0 5,75 5.78 3,32 266
24 18.9 10.4 6,00 6.03 3.47 277
2.6 20.5 11,3 6,50 6,53 3,76 3.01
2.6 22.0 122 7.00 7.03 4,05 324
3.0 23.6 13.0 7.50 7.54 434 3.47
3.2 25.2 13.9 8.00 8.04 4,62 3.70
3.4 26.8 14.6 8.50 8.54 4.91 3.93
3.6 28.4 15.7 9,00 0.05 5,20 4.15
3.8 29,9 16.5 9.50 9,55 5.49 4.39
4.0 3115 | 17.4 100 | 10,05 | 5.78 4,62
4.5 35,4 196 | 11.25 | 11,31 6,50 5 20
5.0 39,4 217 | 1250 | 1257 | 7.23 5,76
5.5 43,3 239 | 13,75 | 1382 | 7.95 6,36
6.0 47,3 26.1 15,0 15,1 8.67 6.94
6.5 51,2 283 | 16,25 | 163 9,39 7.51
7.0 55,0 304 | 1750 | 176 10,1 8.09
75 59,0 326 | 16,75 | 188 10,8 8.67
3.0 63,0 34.6 20,0 20.1 11.6 9.25
8.5 67,0 370 | 2125 | 214 195 9.63
9.0 71,0 39.1 225 226 13.0 10.4
9.5 75,0 413 | 2375 | 239 13.7 11.0
10.0 78,5 43,5 250 25.1 14.5 11.6

Ons mowHocren mexgy 0,1 1 1 kBT, cuna Toka B Tabnuue ymHoxaetca Ha 0,1.
Ons mowHocTter mexagy 10 1 100 kBT, cvna Toka B Tabnuue ymHoxaetcs Ha 10.




TemnepaTypHbIe NOKasaTenu no obnacTam YKpavHbl

O6nacte t muH, °C t cp. 3uma, °C |t cp. ce3oH, °C | tcp.ropg, °C
OHenponeTpoBcKan -23 -3,9 0 +8.5
OoHeukasn -23 -4.5 -0,6 +8.3
Hutomupckan -22 -4.4 -0,7 +6.9
3akapnaTckana -18 -1,1 2,7 +9.5
3anopoKckan -19 2.9 1 +9.4
MBaHo-DpaHKoBCKan -20 -3.5 0.3 +7.4
Kuesckasn -22 -4 0.2 +8.0
Kupoeorpaackas -22 -4.1 -0,2 +8.0
LaHKkon -17 0,8 3.8
EBnartopus -16 1.7 4,7 +11.5
Cumdpeponons -16 0.8 3.8 +10.6
deogocun -15 21 52 +11.9
AnTa -6 4.8 7.3 +13.1
Kepub -1 0,8 4 +11.0
Cynak -10 0.8 3.8 +11.9
TyraHckas -23 -4.3 0.3 +8.5
NbBoBCKaA -19 -3,3 0,3 +7.2
Hukonaeeckas -20 -1.7 2 +10.0
Opecckan -19 -0.4 3 +10.1
PoeeHckan -21 -4 0,3 +7.0
MonTaeckan -23 -5 -1 +7.6
Cymckasn -24 -6,1 -2 +6.6
TepHononbCcKas -21 -3,9 -0,3
XapbKoBCKan -23 -5,3 -1,3 +7.5
XepcoHcKkan -19 -1,6 2 +9.8
XMensHUUKan -21 -4,2 -0,5
Yepkacckan -22 -4,3 -0,5 +7.7
YepHuroBckas =23 -5,3 -1.4 +6.7
YepHoeeukan -20 -3,2 0,6 +7.9
BonkiHckan -21 -3,5 0,2 +7.4
BuHHUUKan -21 -4.2 0.5 +7.1
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BHyTpeHHWe MCTOMHMKM Tenna

PaGouee mecto MNon, Bt/m? Bt/yen

MarasunH 15

Kadetepuia 15

Odomc 10-20 100
Cnoprtaan 10

Bynounas 30

lopa4niA uex 50-70

Mapax 15

Mactepckasn 20
MalwmnHocTpouTENLHLIA 3aB0 50

Ceapo4yHas macTepckas 25

TemnepaTypHble rpagMeHThbl NPU NOMHOW MOLWHOGTH

O6orpes TENMbIM BO3YXOM 2,5°C/im
Ob6orpes TennoBbiMK BeHTUNsTOpamMu | 2,5 °C/m
Oborpee koHBEKTOpaMMK 1,7 °C/m
Ob6orpes pagvaTopamu 1,2 °Cim
Oborpee uHpakpaceimu npuGopamm | 0,2-0,4 °C/im
Oborpes nona 0,1 9C/im

JKBMBANEHTLI 3HEPrUKn

O6bEm 1 cpepa

JHeproemkocTs [MBTuac]

1 m3 HedTH 3,000
1 HM® M OKOro nponaHa 0,022
1 HM® NpupoaHoro rasa 0,009
1 Hm® «ropoackoro rasa» 0,004
1 kr nponaHa 0,087
1 Kr NpMpoaHoOro rasa 0,007
1 Kr «ropoackoro raaa» 0,003

Tepmuyeckoe coOnpoTUBNEHVE

MaTepuan 3HaueHue R [m?°C/BT]
MoTepu Ha Tennonepega4y BHyTP. U 0.17
BHeWH. ReHyT. + ReHeww.
CteHa noasana noa 3emnén 1-2 metpa 1.0
Mo nonom Ha 3emne 0.7
Mo nonom Ha 3emne 2.0
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E Pacuer koachdmumeHToB TENNoONepegaymn

Martepuan 3Hau. K[B1/m? °C]

CTeHbl

OauH kmpnud - 12 cm. 1.8
1 1/2 kmpnu4a - 18 cwm. 1,1
Bnok na nerxkoro BetoHa 20 cm. 0,8
Bnok na nerkoro BetoHa 30 cm. 0,6
BetoH 15 cm. 2,8
BeTtoH c 5 cM. n3onaumnen 0,8
betoH ¢ 10 cMm. n3onsuKMen 0.4
MNaHeneHas cTeHa © 5 oM. M30nNALMen 0,8
ManeneHas creHa ¢ 10 cM. M3onsALMen 0,4
MNaHeneHas cTeHa ¢ 15 M. U3onaLMen 0,3
KOHCTPYKU MK «CIHOBNY» 0,3
Kpoenu

BeTtoH 15 cm. 2,8
BeTtoH c 5 cM. n3onaumnei 0,8
Beton ¢ 10 cm. uaonsunen 0,4
Nerknin Beton 20 cm. 0,8
TNerknia BetoH 30 cm. 06
CransHor nuct 6e3 M3onsAL K 4.0
CransHon nuct ¢ 5 cM. N3onNAUnen 0,8
CraneHon nuct ¢ 10 cMm. n3onsumnei 0,6
CransHOR nucT ¢ 25 cM. n3onsume 0,2
Hoeoe spaHwve 0,2
OkHa

OgunHapHoe ocTekneHmne 5,0
[BOWHOE OCTEKNEHWE 3,0
TpoWHoe OCTEKNeHne 2,0
TpoiHOE OCTEKNEeHWE M30NMpoBaHHOE 1.8
KoadrpuymeHT TennonpoBogHoOCTH

MaTepuan 3HaueHun [B1/m°C]

HeobpaboTaHHbIM KaMeHb 24-3,6
M3BecTKOBLIN NECYaHHWK 1,0

BetoH 1.7
WnakobeToH 0,6

Kuprwuy u nycrtoTtensin 6eToH 0,6
LlemeHTHBIR pacTeop 1,0

Mnura ACMN 0,14
LWrykarypka 0,22
baxepa 0,13
[peeecHoe BONOKHD 0,03
MuHepanksHoe BONOKHO 0,045
AdvencTell NNAcTUK 0,04




BaxHo ymeTb paccyuTbiBaTE KO-
ahhULMEHT Tennonepenayy cre-
Hbl B LIENOM, @ HE KOHKPETHOIO
maTtepuana (ero OaHHbie npuee-
OeHbl B Tabnvuax). 310 Heobxo-
OMMO npu pacyeTe Heobxoanmon

MOLWHOCTU oTonnedns. Hepo-

CTaToOK MOLUHOCTM PaHo WNU
no3gHo NocTaBuT nepep Bna-
Aenbuem goma Bonpoc nubo o
AONONHUTENBLHOM  YTENNeHUH
6o o6 yBenuueHuU oTONU-
TENbHbLIX MOLHOCTEH!

JonycTtum, ecTe cTeHa M3 Bpyca
TonwuHod 15 cm. [ocTtatouHo
pacnpocTpaHeHHOe SBMNeHWe B
Oa4HOM CTPOMTENBCTBE.

M3 cnpaBoyHMKka Mbl 3Haem,
4yTo KO3 dpMUMEHT Tennonpo-
BoOHOCTW (KTN) cocHbl nonepek
BonokoH paeeH 0,15 BT/M*C.
CoorsetcTBeHHo Ktn 15-Tm can-
TMMETPOBOW CTeHbl M3 Bpyca By-
net paseH 0,15 * 1meTp/0,15 me-
Tpa = 1 Br/M*C.

WManyTpn S CcaHTUMETpoB Mu-
HepaneHon eBatel (Km = 0,05
BT/M*C) , a CHapyu - Kupnu4 (B
nonkvpnu4a — 15 cm) | octaBme 5
CM BO3JYLLHbIA 3330p.

WTak, 4TO MBI UMeeMm:

1. CteHa B 15 cm w3 Bpyca, Ktn
Bpyca = 0,15, a Krn creHbl w3
Bpyca — 1. ( TyT U B OanbHei-
Lem A onyckato obosHaqvenne B/
mMeTp*rpag).

2. 5 caHTUMETPOB MKWH. BaTbl. KTn
camoA muHBatbl = 0,05, A 5-m
CM. CTEeHbl MMHBAaTHI - KTn = 1.

3. BoagywHeiid 3a30p (npu ycno-
BWK HENPOOYBaeMOCTH B Nepwop,
otonnexusa). Ktn eozayxa = 0,03.
A camoro 3azopa Ktn = 0,6

4. Knpnw4yHaa knagka B Mnonkvp-
nmda (15 cm) . KTn kmpnudHoi
knagkw = 0,85 , K cobcreenHo
creHkn = 5,7 (Kupnwy, B gaHHOM
cny4ae - NpocTo [JeKopaTtnBHas
oTdenka v BeTpo-Brnaro 3awura).

Tenepb Ha OCHOBe 3TWUX OaHHbIX
onpegenumM Oon y4acTyA Ka-
0Ooro M3 cnosa CTedel B gene cbe-
pexeHWd Tenna. [nA 310ro BO3bL-

mem obpaTHble BenudmHbl Ktn
cnos 1 Bygem cuuTatb MX CyMMy
3a 100%, uto 6bl OnNpegenuTb
JOOMI0 KaxKOoro cnos B npouecce
TennocbepexeHus.

1. Bpyc, Ktn = 1, Benn4uHa ob-
patHas = 1.

2. MuuBaTa. Ktn = 1, BenuuuHa
obpatHana =1

3. BoaaywHeid 3azop. Ktn = 0,6,
Benw4uHa oBpatHas = 1,67

4. KnpnwyHana cteHa. K nT = 5,7,
BenwuuHa obpatHasa = 0,175
Cymma o6paTHbIX BENWYMH =
3.845 (ato 100%)
CooTBeTCTBEHHO, O0NA y4acTvA
Bpyca B TennocbepexeHun co-
ctaBnsiet 1/3.845 = 0,26 = 26% .
MunHBaTsl Toxe 26% (0,26).
Bozayxa - 43%

W nons kmpnuya = 5%

A u4Tobbl paccuuTate Ktn Bcei
CTEHbI, BO3bMEM YaerbHbIe O0Nnu
KawJoro w3 cnoes, YMHOXWM Ha
KTn marepwana crnos v Croxum
MX.

Torga nonyyum 0,26 * 0,15 + 0,26
*0,05+043*0,03+0,05%0,85
=0,1074

T.e Krn Hawero «caHgBu4a»
paeeH ~ 0,11 BT/meTp*rpag.

C y4yeToM TOro, YTO TONLWMWHA Ha-
wen cteHbl = 0,4 meTpa, To KTn
ctenel = 0,275 Br/metp*rpag.

Ha ocHoBaHWW 3TWX paccyxae-
HWA, MOXHO BbIBECTW HECTIONHYIO
thopmyny ons pacdeta K Tn cre-
Hbl, COCTOSALUEN W3 HECKONbKWX
CMOEB paanu4HbIX MaTepuanos u
nMmelowmx mexay cobor Tenno-
BOW KOHTAKT.

TennonpoBOAHOCTL CTEHbI Bbi-
paxaeTcs chopMyno:

KTI‘I: n !
T

rae
Bi - TONWMHA CNosS M3TEpWana

Kl - TENNONPOBRHOCTE MaTepHana, Bri(M2xK)

KTn - koadudmupeHT Tennanepenaqs, BT M)

@17 - CpEAHME ANR NOBEPXHOCTH TennooSMena
ROSPBULMEHTE TRNROOTAAUM € PAIHEIX CTOPOH CTEHKH
Brf{m2nK)

Mpumep pacuera
KoadPuymeHTa
Tennonepeaaum
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Ob6bem BEHTUNUPYEMOro Bo3gyxa

Cnenywowas cdopmyna moxer ObiTk MCNoNbL3oBaHa ansa pacyera obbema
BEHTUNUPYEMOro BO3ayxa:

Q=qxF__,x36 unn Q=nxV

ETETE]
rae: q = obbém po3gyxa

n = vucno ofopoToR BO2ayXa B Wac
F... = Mnolaaks noBepxHoCTY nona [

e

Vi = OOBEM 30aHMA [M7]

Tun nomeLweHns nicek. Ha m? | n/cek. Ha yen. ObBopoT/uyac
MaraaunH 21 72 4-5
Kadhe 5 T 6,0
ObulecTBeHHOE 30aHMe 0,35 +7 3.0
Oduc 0,35 +7 1-2
Wkona 0,35 +7 4-5
Cnotaan 2.1 T 2.0
MNexkapHsA 6 6.0
lMopa4uia uex 40,0 10-15
ABTOMAaCTEpCKan 3.0 3,0
MexaHocBopOoYHbIA Lex 0,35 +7 5,0
CeapovHan MacTepckas 5.0 5,0
KomHara (kypeHue) 20 8.0
KomHara 6e3 kypeHws 7 7 6.0
Min Heobxognmoe 0,35 ~05
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TexHnuyeckue
AaHHble

Tabnuua TeXxHWYeCcKMX OaHHbIX

Hopma ans tunopasmepa oborpesartens binwoke

H
b bt e A Mogenb | Mogens | Mopenk | Mogens | Mogens | Mogens
HomuHaneHas notpebnse-
Mast MOLLHOCTS, KBT 0,6 1,0 1.3 20 3,0 4,0
FOMIABIF| LH G HEITRMRH IR 220 220 220 220 380 380
nuTarwlen cetu, B
YacToTa, Ny 50 50 50 50 50 50
Yucno das 1 1 1 1 3 3
FabapuTHble pasmepel,
He Donee, Mm:
- WMpKUHa 162,7 162,7 162,7 300 436 436
- AnuHa 1042 1542 1542 1540 1540 1540
- BLICOTA 40,3 40,3 40,3 42 42 42
Macca, kr, He Bonee 4.3 7 7 11 18 18
Bricora nopgeeca,
HE MeHBS, M. 24 27 28 3.1 3.3 35




Mabaputel
=
&= A | {2 21mm)
(& 21mm) 65
68
)
(CD) o |
162,7 \ L
abapuTHbie
Mopent L [mm] A [mm] pa3Mepsb! naHenen
B 600 1042 738
B 1000 1542 1238
B 1350 1542 1238
L2 o MoHTa¥HbIe
L2 pa3smepbl naHenen
7|
1
A |
- - C-_ﬂ-’
- i S :
P 1 i Buumanne!
1 : ] 1 He gonyckaikte 3arpasHedunn
‘e” | | | TENNOM3NY4A0 e NAACTUHDI,
1 I : He KacanTechb eé pykamm namn
: | | Kakumu-nnbo npegmeramm,
: | : KOTOpbIE CAEPKaT Macno.
/ i ! ’

MuHWMansHan BelcoTa BogBeca

Paccrosuwe oo notonka A — (He meHee 50), oo cteH B - (He

meHee 50), u obvekToe C (He meHee 500), HAXOOALWMXCA B 30He

OevcTeMA oborpesatens.

L1, mm L2, mm H, mm . I:_:;i'::
5600 708 24 2.0 A Hg sty
51000 1208 24 24
51300 1208 24 2.7
12000 1260 48 3.1
3000 1260 48 3.3
14000 1260 48 3.5
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BozmorxHoCcTH
noaK/4YeHUs

Moaoknio4eHne [OMKHO BbIMNONHATBECH  KBanuduumpo-
BaHHbIMKW CrneunanMcTaMmyM COOTBETCTBEHHO BbiGpaHHOK
3MNEKTPUYECKON Cxeme, B 3aBUCMMOCTM OT 0BLen moul-

HOCTW MoOOenei:

B400/600/700/800,
B51000/1100/1200/1350, M2000 - cxembl Ne1-Ne3.

M3000/4000/6000 - cxembl Nod, Neb

Moakn4eHwe NPOU3BOAUTb K BUHTOBbLIM UMK NPYKUHHBIM
3aKMMaM KNeMMHOW KONoOKW.

BapwuaHT nogkniovyeHua TepMmoperynaTopa
Ha cymmapHoe HanpsikeHue go 3,5 kBt

ABTOMATHYECKWA
BbIKNHOYATENL

L1 (OA3A 1)
N (HY7Ib 2L
i B
) +

TEPMOPEINYNATOP
Cxema 1. MNogrnioweHwe oborpeeartens Kcetw 220 B (1 dasa)

ABTOMATHYECKWA
BLIKMHOYATENL
L1 (DA3A 1)
N (HYNb)
(@ o0 o]
¥ N N 2 1
TEPMOPEIYNATOP

Cxema 2. MNogknioyeHwe oborpeeartens kcetw 220 B (1 dasa)



BapuaHT nogknioveHun TepMmoperynstopa
Ha CyMMapHoe HanpshkeHue bonee 3,5 kBt

ABTOMATHUYECKWA MAFHUTHBIA
BbIKNIOYATENE NYCKATENb

S 7 e
Eu{mn] © ﬂ b:[ .*.

N {H¥ 1)
. |

1 @

¥
-~ 2L1
N N 2 1 aN

B

d

(D !

TEPMOPEIYNATOP

Cxema 3. NogknioyeHrne oborpeeatens K cetu 380 B (3 da3za)

ABTOMATHUYECKWA MATHUTHBIA
BbIKNMO4YATENDL NMYCKATENb
EU {BATA 1) fra oL =
GLZ (BATA Z) 'g & &iL2 g ,
4 e . [
zLJ {BATA 3) re ] [, @L3 i \
@M (HYb) . = \
1 o ] = )
7 /“’* =] 7
& 3
o] =
N N 2 1
TEPMOPErYNATOP
Cxema 4. [MogknioueHwne oborpesatens K cetn 380 B (3 daza)
ABTOMATHWYECKMUIA MATHWUTHLIA
BEIKNHOYATENB NMYCKATENL
L1 (PA3A 1) ﬁ @ oL = 7
@ILZ(OA3A 2] Ao o e — [
@L3(@A3A 3) & o — L3 g \
@ NiHye) -
/’w;ﬂ- °N B }
1| 1@+ E 7
2 o ] L = 7
N N 2 1 —eL = [
oL = 1\
2N g \
= /
ov = ~/
TEPMOPEIYNATOP

Cxema 5. MogknioyeHwne oborpesatens K cetu 380 B (3 daza)
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OnTumanbHoe
pacnpegeneHue
Tenna

OnTumanbHoe pacnpegene -—
HWE TeN/I0BOro U3NyYeHus

Mpwn “cnone3oBaHWKM NOTONOM4-
HbIX WMHpaKpacHbIX NaHenemn
TENnNoBoe W3ny4yeHue Hanpas-
nseTcs CBepxy BHM3 B nome-
weHue. PacnpeneneHue Tenna
B MOMELIEHWW 3aBMCWUT OT ero
pasmepoB, Temneparypbl no-
BEPXHOCTM W PacnonoXeHus
oborpesarenein. [peumyuwie-
CTBO [ONMHHOBOMHOBLIX nNa-
HEeMen: OYeHb paBHOMEPHOE
pacnpegenedve Tenna Gnaro-
Aaps  «MATKOMY»  W3NYyYeHUuo
1 Bonblwon nnouwaan noBepx-
HOCTK. [pu NpUMEeHeHWW apy-
rMX CMCTEM C OYEHb BbICOKMMMW
TemnepaTtypamui MNOBEPXHOCTH
HEeW3bemHOo BO3HWKHOBEHWE
TemnepaTtypHbIX MUKOB W Npo-
Banos.

PacnonoxeHue npu
oborpeee oT4eNbHOM 30HbI

Ecnu B nomelwieHnn yxe ume-
eTca oTonneHue, T0 C Nomo-
b0 NOTONOYHbLIX ANMHHOBON-
HOBbIX oborpesareneil MOMXHO
NOBLICUTL TeMnepaTypy B He-
KOTOpOW OTaensHoW obnacTtu.
ObGorpee oTOenbHOM 30HbLI C
cobnaoeHuemMm Kputepues Te-
nnoBoro komdopTa npu oTCyT-
CTBMA OCHOBHOIO OTOMNEHUA
HEBO3MOXEH.

OnTUmanbHoe pacnonoxe -—
HME MOTONOMHLIX WM3Ny4aw -
WMX naHenen

Ona  owyweHua komdopta
BaXXHbiM (DaKTOpOM SBNSETCA
paBHOMEpHOe pacnpeneneHue
TemMnepatypbl B MNOMELLEHWUN.
Mostomy Gonblwoe 3HavYeHue
UMeeT npaBwunbHOE pacnono-
HMEeHWe naHenen.

Ha pucyHkax 1-6 npeactaene-
Hbl pa3nuyHble TUNLI pacnono-
MEHWA NOTONOYHLIX NaHenemn.
Ha pwcyHke 6 npeacraBneHo
OMTUMansHoe pacnpeneneHne
Tenna. Wtak, OCHOBHbIE MpWH-
Uunbl NpaBUNLHOrO pacnono-
MEHWA NaHenen:

*  pacnonoMeHwe nadenemn
napannensHo ONWHHBIM  Ha-
PYXHbIM CTEHaM, TaKke, ecnu
Heobxoaumo, napannensHo
OCTanbHbiM  HapyXHbIM  CTe-
Ham;

* paccTosiHMe OT HapyXHOW
CTeHbl A0 OnuKaWwen K Hew
NnaHenn goMmKHO CoCTaBNATE <=
4 BbICOTbI NOOBeca naHenw;

*  paccTosHWe Mexay UeH-
TpaneHLIMW OCAMWM NO ANWHE
naHenu NpMMepHO QOMKHO CO-
OTBETCTBOBATL NONOBWHE pac-
CTOSHWS OT nona Ao naHenu
(sblcoTa nogBeca naHenu);

*  paccTosHWe Mexagy LUeH-
TpanbHbIMWA OCAMK NO WKWPUHE
naHenyu NPpMMepHO QOMXKHO Co-
OTBETCTBOBATbL  PACCTOSHWIO
OT nona Ao naHenwn (BeicoTa
nogseca naHemnu);

*  HeoDxooumo pacnonararb
nadenu Takum obpasom, 4Tobbl
BOONb HApyXHbIX CTEH OKasa-
Nnice nadenu Gonbluei Moul-
HOCTH, a B LEHTPE NOMELLEHNA
- NaHenu MeHbllen MOLLIHOCTH
(komneHcaunsa no HapyXHbIM
OrpaXaeHnam);

* ONA NOMELLEHWA C BLICOTOW
NnoTonkKa Bbille YeTbip8x Me-
TPOB N0 BO3MOXHOCTU peKo-
MeHAYeTCA MCNONb3oBaTh 2-X 1
3-x naHeneHble oborpesaTtenm
fonblen MOWHOCTA (YMEHb-
WeHWe WHBECTULUMOHHbIX 3a-
Tpar).



Puc. 1 lMonHocTEO NOKPBITEIA NaHENAMA NOTOMOK:
HepaBHOMEpHOE pacnpedengHie WHTeHCUBHOCTK
M3IMTYyHEHUA C MAKCMMYMOM B LIEHTPE NOMELeHWUA.

Puc. 2 [1pe oguHakoBkie NaHenu, pacnonoxeHHse
BOOMNE HaPY#HEIX CTEH: HEpaBHOMEpHOE
pacnpefeneHue MHTEHCUBHOCTH M3NYYeHKA

C MaKCHMYMOM Y HApYHBIX CTeH.

Puc. 3 [lge ogMHakoBble NaHenu, pacnonoxeHHbIe B
LeHTpe NoMeLLeHa: HepaBHOMe pHOe pacnpeneneH e
MHTEHCHBHOCTA WAMY4eHWA ¢ MAKCUMYMOM B LIEHTpE
NOME LLEHWA.

Puc. 4 Tpw ogMHakoBble NaHenu, ABe pacnonome Hel
BOONE HAPYMHBIX CTEH, OOHA - B LUEeHTPEe NOMELLEHWA:
HEPABHOMEDHOE PACNpefeneH e UHTEHCUBHOCTIA
M3NMYYEHWMA C MAKCUMYMaMK B LEHTPE NOME LLEHKA

W Y HAPYKHBIX CTEH.

Puc. 5 WecTs ognHakoBbix NaHene i, pacn onomeHH bix
C paBHBIMM NPOMEXYTKAMKM NO BCER WHMPUHE NOME LLIe-

HWA: HEPABHOMEPHOE PacnpedeneHie WHTEHCUBHOCTK
MAMYyUYEHUA C CUIEHBIM NOHWKEHWUEM Y HAPYKHEIX CTEH.

Puc. 6 [Iee wmpokwe naHenu, pacnonoxeHHbIe BOoNs
HAPYHHBX CTEH, U ABE Y3KWe NaHenu B LeHTpe nome-
WEHWA: ONTHMANEHOE pacnpefeneHue UHTeHCUBHOCTH
M3ny4eHKra No Bcel NNowanwn NoMeLLeHus.
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Mpumep pacuera

BeogHble gaHHbIE
OBBbekKT: NpoMLILLNEHHOE 30aHue

Pasmepbl 3gaHnsA
anuHa: 40 m
wupKHa: 20 m
BelcOTa: 8 M

Mnowaab
OkoH 130 m?
Oeepen: 25 m?

CtpouTenkHble maTepuansl

CTeHsl:

nerkmne BetoHHble Gnokn 30 cm k = 0.6
Kpbiwa:

nerkune BetoHHble Gnokn 30 cm k = 0.6
OkHa:

2-pamHble, 6 M Hag ypoeHem nona k = 3.0
Oeepu:

WMaonupoBaHHBIN NMCTOBOW METan,
cknagsbieawwancs aeeps k = 1.0

Bpemsa pabotekl: 12 y/geHb, 5 OHel B HEOENHD

BenTUnAuMA

EctecTBeHHaA BEHTUNALKMS, OHEM:
0.4 cMmeHbl/vac

EctecTBeHHAas BEHTUMNALMS, HOMULHD:
0.3 cmeHbl./uac

MowHocTe BHYTpeHHero Tenna: 5 B/m?

BHyTpeHHAA TeMnepaTypa
Henaeman gHeBHan Temneparypa: +18 °C
Henaeman HouHaa Temneparypa: +15°C

WMuchopmaumna 0 mecTononoKeHUK
HapyxHas Temnepatypa MeCcTHOCTH,
t muH: =18 °C

CpenHerogoeas Temnepartypa: 5 °C
CpenHss ckopocTs BeTpa: 4,0 m/c

OueHka
Tpebyeman MOLWHOCTD

Motepw npw nepepade: PT = F x kx At

Mno- Tenno-
At

waak | k-value [°c] noTepu

[m2] [B1]
K 805 | 06 36 | 17388
cTeHa
Kpbiwa 800 0,6 36 17280
Mon 800 0,3 36/2 4320
OKHO 130 3 36 14040
Neepu 25 1 36 900

Wtoro notepu npu nepenade: 53 928 Br

BeHTUNALKOHHbIE NoTEPHK:
PV =Vbuilding > n x At x 0,33

Mno- Tenno-
At
wank | k-value [°cl noTepu
[m2] [BT1]
HeHb 6400 0.4 36 30413
Houb 6400 0,3 33 20909

MaKkcuManbHbIe NOTepK NpU BEHTUNMPOBAHUK NPOUC-
XOOAT B OHEBHOE BpeMs.

PaccuiTtanHas no pasmepy Tpefyemas MOLLHOCTb:
53 928 + 30 413 = 85 kBT

Tpebyemasn 3Heprus

Mepegaya sHepran: ET = PT/At x °Ch
ET =53 928/36 x 97 330 = 146 MBrw/ron

ODHeprva eeHTMNALMK: EV = PV/AL x °Ch

[deHb:

30413/36 = 97330 = 12/24 = 5/7 = 29 MBry/rog
Houb:

20909/33 x 97330 = (1-12/24 = 5/7)= 40 MBtu/rog

BHyTpeHHee Tenno: El = Pl x Afloor x 8760
El =5 = 800 x 8760 x 12/24x 5/7 = 12,5 MBmy/rog

O6wasn Tpebyeman sHeprua:
ET+ EV-El = 202,5 Mervrog



Mpeononoxum, YTo GaHHOE MPOMBILLNEHHOE
30aHWe HYXHO 0DOrpeTb C NOMOLLbIO Ny4M-
CTOrD OTOMNMEHWUS, HanpuMep, MPOMbILNEH-
HblX MHbpakpacHelx oborpesatensi BILUX
cepui I unm TennoeeHTMNATOPOB. OCHOBLI-
BasACkL HA 3TOM, NPOW3BEOEM KOMMLIOTEPHBIW
pacder TpebyemoW MOWHOCTM W 3HEPriun

AnNs OBYX YKa3aHHbIX cnocoboB OTONMeHus.
KomnbloTepHas nporpammMa Takke y4uTbisa-
eT TeMmnepatypHuli rpagueHT “C/m (nogwem
TemMnepaTypbl Ha KaXObIA METD BLICOTHI), YTO
umeeT Bonblloe 3HavyeHWe B cBaA3M C BGone-
LWOW BLICOTOW 34aHMA W METOOOM OTonse-
HKA.

MecTo 1 BbiCOTa K-3navyeHune
Mnowagk 30aHUs. ....cceeeeeeeve . 800 M2 OkHO K-3HaueHME. .......... ............3.0 W/m2 °C
Mnowagb KpeIWKW.....coveeeeeee e eeennn ... 800 MP O Bepb K- 3HaueHME.................. 1.0 W/m2 °C
BhIcOTa 308HMA. ..o B T HapyxHas crena K-zHavenne...0.6 W/im2 °C
Mnowanb OKOH........ccceeeeeeeeve e 130 M2 Kpbiwa K- 3Hadenve.................0.6 W/m2 °C
BricoTa pacnonoxeHna oKoH..............6 m Mon K- sHaueHue......................0.3 W/m2 °C
nnDUJ'ap'b depeﬁ......-.-. Srsssssss s EsEE s ..-.-25 n.lz nononHHT&nhthe HchHHK“ T&nna
fnowaab HapyxHbix CTeH...............800 M*  guyrpennee Tenno...........................5 Wim?
UnpuneTpauus LleHa aHeprum
CmeHa Bo3ayxa, OHEM...........0.4 cMeHbIMaC | |eya sHeproHocuTens,
CmeHa BO3Ayxa, HOUBIO.........0.3 CMEHBIMAC  3pekTpuUecTBO. .............0.50 FPH/KBT Y
Tenno-
Temneparypa Wanyyarowme TennoBeHTUNA- | BEHTUNATOPLI C
oborpeBartenu TOpPbI NOTONOYHLIMMA
BEHTUNATOPAMMK
BHyTpeHHAs
Temneparypa 17 18 18 °C
{paccunTaHHas
no pasmepam)
Hapy:xHas
TErapeTYPd 18 -18 -18 °C
{paccuMTaHHasn
no pasmepam)
CpegHerogoeas 5 5 5 o
Temneparypa
TemnepaTypHbliA 0.3 25 03 °C/m
rpagueHt
Hounasn .
Temneparypa 14 15 15 C
Bpemsa paboThl
Paboyee spems,
OHEBHaRA " 12 12 Jy/neHb
Temneparypa
Paboyee spems,
HOYHasA 13 12 12 y/neHb
Temneparypa
Pabouunx gHed 2
B Heaenio 5 5 5 OHEel
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PesynbTatbi
MouwHocTb
llorepm a 54 201 68 684 55 699 BT
nepegadqy
ThRpi. e +30 202 +35693 +31 046 Br
BEHTUNWMPOBAHUE
OB6wme noTepw 84 402 104 377 86 745 Br
BHyTpeHHee Tenno -4000 -4000 -4000 Br
Hyoro. TpeCyenan 80 402 100 377 82 745 Br
MOLUHOCTE
Tpebyemasn
MOLLHOCTD / M2 101 125 103 Bt/ m2
IPECH Fhitees 13 16 13 BT/ m2
MOLWHOCTE [/ M?
JHepruna, KBT 4/roq
Tpebyemas aHep-
MMA B OHEBHOE 88 075 130 340 103 787 KBT 4rog
BpEMSs
Tpebyemas sHep-
rMA B HOYHOE +70 252 +88 309 +71 975 KBT Yron
BpEMS
Viraro TpeGynidan 158 327 218 649 175 761 kBT uron
aHeprus, bpyTro
BHyTpeHHee Tenno -12 514 -12 514 -12 514 KBT Yrog
Wroro Tpebyemasn
3HEPUA, HETTO 145 813 206 135 163 247 KBT y/rog
CpegHas cTowr-
MOCTb 3KCnnyaTa- 72 906 103 067 81 263 rpH frog
LK
JHeprocbepexeHune

CpaBHeHue pe3ynsTaToB Tpebyemoil 3Heprum No pacyeram:
MpomeiwneHHsle HdpakpacHslie oborpesatenu BINOKC: 146 MBT 4y/rog
TennoseHTUnaTOpLI: 206 MBT 4/ron

TennoBeHTUNATOPBI U NOTONOYHBIE BeHTUNATOPE! ICF: 163 MBT Yrog
OHeprocbepexeHue ¢ ny4ncTeimu oborpesatensamu: 60 MBT yirog

Nyuuctele oborpesaTeny No3BonsOT 3KOHOMUTL 30 % aHeprun

MO CpaBHEHUIO C TENNOBEHTUNSATOPAMM.

MpK MCnoONb30BaHWUKM NOTONOYHBLIX BEHTUNATOPOB C TENNOBEHTUNATOPaMM
pasHvua coctasnseT 20%.



dakTopbl, BAMSIOLLKE
Ha cbepexenne

Huskwmia TemnepaTtypHbIi

rpagueHTt

INyunctele oborpeBaren UMEKT OTHOCK-
TENBHO HW3KMIA TeMNepaTypHblA rpagueHT
{npwBn. 0.3 "C/m) no cpaBHeHWd ¢ Tenno-
BeHTUNATOpamu (npubn. 2.5 °C/m). BepTtu-
KanLHas TeMmneparypa nydle BblpasHMBaA-
ETCH, YTO O3HA4YaeT MeHbLUWE NOTEPK TEnna
W Bonee athdekTMBHOE MCNONb30BaHKWE MO-
Ny4aemoro Tenna B WMo 30He.

Tamneparypa Townaparypa
HB PAIHLIX BRICOTAX Hil Pk BRICOTAN
Bucora [M] FIPM AYMMETOM GTO RN N TENNOEEHTHNATOpAY
10
]
]
4
2
Hanan 30Ha
a : - r

10 15 20 25 an 35
Temneparypa ['C)
TetMNEpaTYRHEIR TES/MEHT NP NONHOR MOLHOETH

Mpsamon HarpeB NpegmMmeToB

nyvyamm

MpomellWneHHsle WHbpakpacHsle oborpe-
BaTENW TAKKe NPeQOCTABNAKT 3KBUBANEHT
TeMmnepartypel Bo3gyxa «BecnnatHo» 3a
CYET MPAMOro HarpeBa NPeoMeToB Tenno-
BbiM M3ny4YeHnenM. TemnepaTypa Bo3ayxa B
KOMHaTe MOoxeT BblTe MEHbLIE NOALe DHKK-
BaemMmoi paboyel TemnepaTypbl, HO OLLY-
Laemas TenoM Temneparypa ocTaHeTcs Ha
YpOBHe 3afaHHoi. [uarpamma nokassbiBaer,
HACKOMbLKO Benuka [ona 3KBUBANEHTHOM
TeMnepaTypel M3ny4yeHWs NpK MCMonbL3oBa-
HuW [14000. OBorpesarenun ycTaHaenwea-
KOTCH Ha NOTOMNOK, Ha BelcoTe 8 MeTpoB Hag
ypoBHeM nona. WamepeHus npoeogATcs
Ha BblcoTe 1,5 MeTpoB Haf ypoBHEM nona.
(PaccTtosHue oT obBorpesatens 0o TOYKM 13-
MepeHwma — 6,5 meTpos).

Ouarpamma Aonu SKBMBANEHTHOW

TeMMNepaTypbl U3Ny4eHWA NoKasbliBaeT:

at_,=2°C,

A - paccTosHue 6.5 MeTpoB Mexay
eauHULaMN.

t,, - paboyas unu oLlyulaemas
TeMmneparpypa

b = boom + DJ2=> £, =t - A2

B Hawem npumepe:t  =18-2/2=17°C

A

MaluHeeTs [Wind
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PaccTonHme weway oforpesaTansus [m]
BbicTpbliA o6orpes

OBorpee ny4ncreiMi oBorpeeatensaMm npo-
MCXoOKuT BeicTpee, Yem 0DOrpes Yepes BO3-
dyx. Ecnn Ml nmeem Bonee HU3KyH TeMmne-
paTypy HOYbHD, KaK B NpUMepe, Mbl MOXKEM
YBEMNWYNTE KOMWYECTBO YacoB HOYHOW TeM-

neparypel.

PekomeHOauMM nNo MOLWHOCTKA

Tpebyemas MOLWHOCTL ANA NPOMbILLINEHHO-
ro 30aHus, oTannMBaemoro WHhpakpacHs-
mu oborpesarenamun BINMKOKC - HemHorum
bonee 80 kW.

Pekomengauma: 20 npOMBILLNEHHBIX WH-
thpakpacHeix oborpeeatenei BINMOKC no
4.5 KW kaxabii.
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PerynupoBaHue
TemMmneparypbl

Cdhepuueckuinn
TepmomeTp

Ma3bbiTOK Tenna, BO3HWUKAKLLWA
Bcneactene paboTtel npoua-
BOACTBEHHbIX MALUWH UK Npo-
Lueccos, nNpu MCNoNbL3oBaHuK
TpaguLIMOHHLIX NpubopoB OTO-
MNeHWsA C BbICOKOW MHEePLMWOH-
HOCTBH) 4acTO NPUMBOAMT K ne-
perpesy B NOMELLEeHUN.

Mpwu MCNONb3OBAHWMK MOTONOM-
HbIX W3NyYawLwMX naHenen
BINKOKC un3bexarb Takoro ne-
perpesa O4YeHb Nerko, Tak Kak
daHHas cucTema nerko u Bbl-
CTpo perynupyercs Gnarogaps
HWU3KO MHEPLIMOHHOCTM.

MoaTomy cucTema noTonNO4HbIX
Many4awLwmx naHenen ontu-
ManbHa Ans MCNonb3oBaHWA
B MNOMELLEHMAX C MOCTOSHHO
M3MEHRALWEeNca TennoBoW Ha-
rpyskoin. E& npumeHeHue cno-
cobCcTByeT 3HAYMTENLHON 3KO-
HOMMMW 3aTPAT Ha 3Heprui.

C nomowesl cdepuyeckoro
TEpMOMETPA M3MEPAETCA TEM-
nepatypa, ollyuiaemas uJe-
nosekom. TakoW TepMOMETp
nogxoauT ANA  U3MepeHus
Temnepatrypbl B MNOMELLEHWM,
B KOTOPOM YCTaHOBMEHblI no-
TONQ4YHbIE M3NyYaLne naHe-
nW, NOCKONbKY M3MepsieT Kak
Temneparypy Bo3ayxa, Tak u
Temneparypy TennoBoro W3-
ny4eHun. Npu MCNonB3oBaHUK
ODbLIYHOMO TEPMOMETPA HOMMW-
HanLHOEe 3Ha4YeHwe Temnepa-
Typbl BO3ayxa Oyget Ha 2-3 K
HWKE OlLyLWaeMon Temnepa-

Typbl.

Chepuieckiil TEPMOMETD
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BILUX pekomeHnayert
MCNoNb30BaTb

KomHaTHBIM perynatop Temnepartypbl
EBERLE RTR-E 6121

Eberle RTR-E 6121 - perynaTtop Temne-
paTypbl C BCTPOEHHLIM AaT4MKOM Temne-

paTypbl Bo3ayxa.

* QOCHOBHOE HA3HaYeHWe:
aneKTpu4eckas cucteMa oTonneHus

* HaknagHas ycTaHoBKa

* BoamoXHOCTL OrpaHuyeHus Temnepa-
TYPHOIO AWana3oHa Ha BHYTPEHHeW CTo-
POHE PErynMpoBOYHOrO AMCKa

EBER e « lnanasoH Temnepatyp - 10 ...30 C)
« Paboyee HanpsixeHune 230 B AC 50 Ny
« KommyTtupyemsin Tok 16A(3500BT1)
* Muctepeanc~1 C
Paamepebl (rabaputhbl) 75 x 75 x 25,5 mm

F

Euroster 3000 COMFORT
AIBNSIETCA NPOrpaMMupyemMbIM
perynaTopom Temnepartypsbil,
NO3BONAKLWNM ONTUMANLHO YNPaBNATb
- TeMmnepatypoid B nomeweHusax. [lpu-
MEHseMble B perynsartope OBa AaTyMka
TeMneparypsl MO3BONSAKOT HE3aBUCUMMO
nporpaMMupoBaTe ABe Temnepatypbl —
BO3ayxa u nona.

Euroster 3000 COMFORT pabotaet Ha 6
TEMNEPAaTYPHbLIX YPOBHAX.

Perynatop MoXHO 3anporpaMmypoBaTh C

£ TouHocTho Ao 0,5 yaca B AByx pexxumax:
pore™ Perynatop Euroster 3000 COMFORT go-

. CTYNeH B CTaHO4ApTHOW Bepcuu, C garuu-
- KaMmu Bo3gyxa v nona.
Y A ’
o YcTpoicTBa TepmMoperynMpoBaHMs no3so-
NAT C BbLICOKOW TOYHOCTBLIO YNPaBNATb
paboToi ANWMHHOBOMHOBBIX obDorpeeaTe-
new, TeNnoro nona v Apyrux Knumaruye-
CKMX CUCTEM ANA NOAAEpPXaHWA B nome-
LieHUn 3agaHHon TemnepaTtypel. [1pu atom
oborpesareny paboTtaloT B MaKCMManbHO
IKOHOMWYHOM pEeXuMe, WUCKNYas Heqo-
rpee Unu Neperpes NoOMeLLEeHus.
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