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OXTTAOWVTEITN NCHTAPWTENTBHOTO TUTTA

COLEPKARWVE

BBepeHune

BeepgeHue B TexHONOrmio NCnapuTesibHOIo oxXnakaeHmA

Vlctopua ncnaputenbHOro oxnaxaeHus

YTo npeactaBnaeT cobow ncnaputenibHoe OxnaxaeHvie?

Du3nyeckme OCHOBbBI UCMAPUTENIBHOTO OXNaXxKAeHNs

VlcnaputenbHoe oxnaxkaeHe 1 BNaxXHOCTb

VlcnaputenbHoe oxnaxaeHne B CPaBHeHUN C KOHAMLVIOHVPOBaHVEM BO3yxa
BeHtunaums

PaboTa B yCIIOBMAX MOBbILIEHHOM TeMNepaTypbl

NMpumeHeHUA

[TpOMbILLNEHHOCTb

Cenbckoe x03AnCTBO

Apmuma

ABTOMOGOMNECTPOEHNME

ABMaumA

MyonuuHble MeponpuATUs
[oCTUHMYHOE 1 pecTopaHHOe Aeno
Jloructnyeckme LEHTPbI

[pyrvie 0bnactvi npumeHeHns

BOI'IpOCbI N OTBETbI

MO>HO N CHU3UTL YPOBEHb LyMa OT MCTIAPUTESNbHBIX OXTaNTeNei?
MoryT i1 ncnapwvtensHble OXnaanTenu Ae3nHOUUMPOBaTs BO3ayX?

He nosblWwatoT N1 ncnaputenbHble OXNaanTeny PUCK MHGEKUWM 1 Apyrix npobnem
CO 340pOBbEM?

He nosbiWwaeT N1 ncnaputenbHoe oxnaxaeHne pryck pacnpoCTpaHeHNs NerMoHennbl,
Befb B HEM 1CMOMb3yeTcA Boga?

Hackonbko l/ICI'Iapl/ITE‘J'IbeII;I OxnagnTenb MOXET NOHM3NTb TeMﬂepaTypy?
CKonbko oHeprun I'IOTpe6J'IFHOT oxnaautenn?

Kak oTperynnmposaTb NOTOK BO3ayxa’!
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BBEAEHWE

VicnaputenbHoe oxnaxaeHne —- 3T0 eCTeCTBEHHbI METOA
OXNaXKAEHWS, KOTOPbIN CTAHOBUTCA BCe Oonee MonynapHbIM
Gnarofapsa CBOMM MHOTOUYMCEHHbBIM NMPeNMYyLLIEeCTBAM.

MpVIMEHEHVIE NCMAPUTENBHOMO OXNaXAEHWA
(eLLle ero Ha3blBaloT GUOKOHANLIMOHNPOBaHMEM
NV aavabdaTMyecKMM oxnaxaeHviem)
CTaHOBUTCA elle Bonee aKTyanbHbIM,

ecnv 06paTuTb BHUMaHME Ha NPobnembi
3aLWThl OKPYaloLLielt cpefbl v POCT LieH Ha
SNEKTPO3HEPTUIO.

3T0 HeAOPOras anbTepHaTUBHAA TEXHONOT NS,
Tpebyiolas oueHb Mano SHEPIUK.
VicnaputenbHble OXnaanTeny NpocTbl B
00CNYKMBaHWUW 1 He TPebYIOT CneymansHom
YCTaHOBKM (3TO OTHOCKTCA K MOOWMBHBIM
mogenam). octaTtoyHo noaKMounTsL nopady
BO/Ibl MW 3aMNONHNUTb OaK, 1 OxnaauTenb
HemedneHHO HauHeT AeNCTBOBATb.

P)/KOBO,E[CTBO MO UCNapuTesibHbIM OXNaanTeNnAam
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lon OT rofa KNMMaT CTaHOBUTCS Xapue, 1
MHOTMEe KOMMAaHWW HaUMHAIOT 3a4yMbIBaTbCA O
6e3onacHoCTV 1 NpomnzsognTenbHocTU. Lectb
13 NOCNeHVX AecATN NeT Oblnn peKOPAHO
)apkumvn (2010, 2014, 2015,2017,2018 n
2019 rogpl). B EBpone KonmuecTso Tensbix AHEN
3a nepviog ¢ 1960 no 2019 rog yaBOMIOCh.
Kpome Toro, HopmaTyBbl, HanpaBAeHHbIe

Ha NpefoTBpPaLleHie PaboThl B YCIOBUAX
NOBbILIEHHOW TEMMNEPATYPbI, C KaXAbiM FOAOM
CTAHOBATCA BCe OOnee KeCTKUMU.

B pe3ynbTate MHOMMe KOMMaHU BbIHYAEHbI
NCKaTb SOOEKTNBHbIE CUCTEMbI OXNAXKAEHNS
IR KPYMHbBIX MPOMBILLNEHHbBIX CKNaJ0B,
aHrapoB WV aBTOMOBUIbHBIX MACTEPCKIX.



W3MEHEHUE CPEQHEFO40OBOW TEMMEPATYPbI B
EBPOTIIE C 1960 MO 2017 IT.

M3meHeHve cpenHerogoson
Temnepatypbl B EBpone ¢
1960 no 2017 rr.
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UcmoyHuk: https://www.eea.europa.eu/data-and-maps/indicators/global-and-european-temperature-9/assessment

Master Climate Solutions npegnaraet KnmaTta. MHorve npeanpuaTA B pasHbiX

MOSHBIF CNEeKTP MOOWSIbHBIX M CTALMOHAPHbIX CTpaHax Mu1pa MO Obl C ee MOMOLLbIO

cUCTeM ncnapuTenbHoro oxnaxaeHna. OHu C3KOHOMUTb CPeACTBa ¥ OAHOBPEMEHHO

3KOHOMMUHbI 1 3GGEKTUBHBI U COCOBHbI cpenatb yCnoBusa paboTsl B MomelleHrax 6onee

YIyYLWUTb YCNOBKA TPYAa, KOMOOPT 1 KOMGOPTHBIMA.

NpPON3BOANTENBHOCTD. OnbITHbIE CNEeUManCTbl MO TeXHONOMMAM
oxnaxaeHua Master Climate Solutions rotoBbl

5TO PYKOBOACTBO AOKHO MOMOYb BaM MOHAT, MOMOYb BaM HaMTV OTBETHI Ha NtoOble BOMPOCHI.

4TO TaKkoe 1cnapuTenbHoe oxnaxaeHue, Ha

KaKMX MPVHLMNAaX OHO OCHOBAHO, Kaky'o Nosb3y *Kenaem npuaTHOro yteHus!

13 HErO0 MOXHO V3BJ1eYb, e ero ny4ylie Bcero
MPVIMEHATDL 1 MHOTOe Apyroe.

VicnapuTenbHoe oxnaxaeHe — OTHOCUTENbHO
HEM3BECTHasA, HO YPEe3BbIUaNHO IKOHOMMYHAS

1 3hdEKTVBHAA MO CPABHEHMIO C APYTMM,
TEXHOMOTVIA CO3AAHNSA UCKYCCTBEHHOTO

PyKOBOﬂCTBO no ncnapuvTesibHbIM OXNagnTenam
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BBEAEHWME B TEXHOJTOT IO
NCITAPUTEJNTBHOTO

OXTTAMOAEHNA

UCTOPUA NCNAPUTEJIbHOIO OXJTIAXAEHUA

B IpesHem Ernnte, lpeunn n Pume ana
OXNaKAEHNA BO3yXa B MOMELLEHNN
MCMONb30BaN CMOYEHHYIO BOLOW TKaHb. Ee
pasBewviBanu Nepea BXoaamu B XXUauLe Unm
nepep okHamu. Betep, npoayBsatoLLmii HACKBO3b
MOKPY!O TKaHb, BbI3bIBaeT 1CMapeHyie BOAbI,
OTYero BO3/yX B NMOMELLEHNI OXNaxXAaETCA.

B XV Beke Obinn co3aaHbl nepable
MexaHunyeckme BeHTUnATopsbl. B XVIII seke
NpoV3BOANTENN TKaHel B HoBOW AHMMK
Havanu NPUMEHATb ANA KOHAMUVOHMPOBAHWA
BO3MyXa Ha pabpukax BoAAHbIE MCNapUTeNbHble
cmcTembl. Takasa cucTema cocTosna s 60sbLMX
«rpagvipeH» C BEHTUAATOPamu, KOTopble
HarHeTann oxnaxAaeHHbI BOAOW BO3AYX BHYTPb
30aHUA.

YTO NPEACTABJIAET COBON UCMAPUTENBbHOE

OXNAMAOEHWE?

TTOMHWTE, Kak XONOAHO ObIBAET BbIXOAWTb 13
BOZbI NOCNE KyMaHVA AaxKe B >KapKWMit Cyxom
[€Hb, €CIIN BNIAXHYI0 KOXy 0bayBaeT Betep?
OkyHWTe Nanel, B BOAY, a 3aTemM nogyinTe

Ha Hero. OT TOro, UTO BOAA UCMapAeTcs,

Bbl MOUYBCTBYETE NPOXay. 10 U ecTb
MCNApUTENBHOE OXMaXaeHNe.

MonpobyiTe cenaTth TO e caMoe, eciu
OBVKEHNA BO3ayxa HeT. OKpy»katoLLmid BO3AYX
ObICTPO HACILLAETCA BNArow, MCNapeHus HeT, 1
OXNaXKAAOLLWI SOOEKT ncuesaeT.

YCTpOnCTBa NCMapUTeNbHOIO OXIaXXAeHNA

P}/KOBO,E[CTBO no ncnapuTesibHbIM OxXnagnTenam
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CaMM CO3[al0T 3TOT eCTECTBEHHbIN npouecc
1 BbILAIOT MOCTOAHHbIV MOTOK XONOLHOMO
OCBEXatoLero Bo3ayxa B XKapKoe nomelleHne.




MPUHUUN QENCTBUA

Cep,uueM CNCTEMbI NCNapUTeSIbHOIo
OXNaxaeHNA ABNAETCA LeNN0N03HbIN C])Vl)'lep,
npoxona yepes KOTOprl7I BOMa NCMapAeTCA, a
BO34yX OXNaxAaeTCA.

OxnaxpgatoLyvie GUasTPbI 415 CUCTem
MCNApUTENbHOTO OXNAXKAEHNS AeNaloTca
113 CKNEEHHbIX BMECTE rodpUpPOBaHHbIX

ANUTENBHOTO CPOKA CITyObl 1 MPOCTOT
obCcnyK1BaHNA.

BcTpoeHHan cucTema pacnpeaeneHus Bofbl

paBHOMEPHO pacnpeaenseT Body no GuabTpy,
UTOObI BCA MOBEPXHOCTb OCTABANACh BAAMKHOWM.
70 MaKCMMasbHO YBEMYMBAET OX/IaXAatoLLN

3bdeKT.

LenItoNno3HbIX TNCTOB. MaTepmaﬂ nponuntaH
cneunanbHbIMU XUMUYECKUMK COCTaBamMt A
npenoTBpalleHna rHneHmna v obecneyeHna

BeHTW’IﬂTOpr CO3aloT oTpULaTesibHOE
[aBreHne, NpoAyBaA BO3AyX Yepe3 d)l/lJ'IprbI.

(4

B pesynemame koHmakma mexoy 8030yXoM u
8000l npoucxoOum ucnaperue.

Cucmema ynpasneHus ynpagsisem 8005HbIM
HACOCOM U 8eHMUIAMOPOM, KOMOpbili
HazHemaem xo/100HbIl 8030yX 8 NnOMeujeHue.

P)/KOBOLLCTBO no ncnapuTesbHbIM OXNagnTenam
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UCMAPUTEJIbHOE OXJTAXKAEHUE N BJIAXKHOCTD

B 3anaHHOM obbeme BO3ayxa Npu
onpeaeneHHoN Temnepatype 1 JABNEHWN MOXKET
cofiepaTbCa He bonee CTPOro onpeaeneHHoro
KOMMYeCTBa BOAAHOrO napa. Ecnv B 3tom
obbeme BO3yxa coaepmtca 50 % Bnary ot Toro
KOMMYECTBa, KOTOPOE OH MOXET COLEPMaTb, Mbl
FOBOPWM, YTO €r0 OTHOCUTESIbHAA BNAKHOCTb
coctasnaet 50 %.

Yem Kapye AeHb 1 Yem Cyule BO3ayX, TeM
ChibHEe ero MOXKHO OXNafkTb C MOMOLLbIO
ncnapeHna. MoXHo ckasaTb, YTo ncnaputenbHoe
OoxnaxxpexHme pa60TaeT Nydule BCero MMeHHO
TOrAa, Koraa OHo Hosblie BCEro HY>KHO.

Tem He MeHee Haluu 1cnapuTeNbHble
OXNafuUTenn paccumTaHbl Ha 3GGeKTUBHYIO
paboTy 1 B YCIOBWAX BLICOKOW BaxXHOCTLN. OHM
BCe elle byayT HamHoro bonee 3GdEKTVBHbBIMM,
yeM NPOCTON BEHTUAATOP, FOHAOWWA TEMbIN
BO3AYX.

B 3aBMCKMMOCTY OT TeMNepaTypbl 1 BNaXKHOCTU
cpefibl, B KOTOPOW paboTaeT OXnaauTeNs, OH
MOXeT MNOBbLICUTb BNAXXHOCTb Ha 2—-5 %. 370
HebonbLIoe yBenuueHve He GyaeT 3aMeTHo,
€C/In NOMELLEHVe BEHTUIVIPYETCA 1 BO3AYX,
BblpabaTbiBaeMbIl YCTPOWNCTBOM, OTBOAMTCA.

OTHOCUTEJIbHAA BJIAXKHOCTb

B 31O Tabnumue nokasaHa TeopeTnyeckan
TemMnepartypa Bo3ayxa Ha BbIxode 13
oxnaguntena.

TeopeTvueckan TemnepaTypa Bo3fyxa Ha
BbIXOAE 3aBMCUT OT TEMMepaTypbl BO3AyxXa Ha
BXOZE 1 OT OTHOCUTENbHOWN BAXKHOCTU.
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2% | 5% [ 10% [ 15% [ 20% | 25% | 30% | 35% | 40% | 45% | 50% | 55% | 60% | 65% | 70% | 75% | 80 %
24°C 12°C | 13°C | 14°C [ 14°C [ 15°C | 16°C | 17°C | 17°C [ 18°C | 18°C | 19°C | 19°C | 20°C | 21°C | 21°C | 22°C | 22°C
& 27°C 14°C | 14°C | 16°C [ 17°C [ 17°C | 18°C | 19°C | 19°C [ 20°C | 21°C | 22°C | 22°C | 23°C | 23°C | 24°C | 24°C | 25°C
% 29°C 16°C | 17°C | 17°C | 18°C [ 19°C | 20°C | 21°C | 21°C | 22°C | 23°C | 23°C | 24°C | 24°C | 25°C | 26°C | 27°C
§ 32°C 18°C | 18°C | 19°C | 21°C | 21°C [ 22°C | 23°C | 24°C | 25°C [ 26°C [ 26°C | 27°C | 28°C | 28°C [ 29°C [ 30°C
E 35°C 19°C | 20°C | 21°C | 22°C | 23°C [ 24°C [ 26°C [ 26°C | 27°C [ 28°C [ 29°C [ 29°C | 30°C
g 38°C 21°C | 22°C | 23°C | 24°C | 26°C | 27°C | 28°C | 28°C | 29°C | 31°C | 31°C
E 41°C 22°C | 23°C | 25°C | 26°C | 27°C | 29°C | 30°C | 31°C | 32°C
E 43°C 24°C | 25°C | 27°C | 28°C | 29°C | 31°C | 32°C | 33°C
E 46 °C 26°C | 27°C | 28°C | 30°C | 32°C | 33°C | 34°C
E 49°C 27°C | 28°C | 30°C | 32°C | 34°C | 35°C
52°C 28°C | 30°C | 32°C | 34°C | 36°C

OTbllMTe TeMnepaTypy BO3AyXa Ha Bxofe
1 OTHOCUTENbHYIO BNIaXKHOCTb. 3HayeHue
Ha NepeceyeHnr CTPOKK 1 cTonbua byaeT
TeOpeTMYECKOV TeMnepaTypon Bo3ayxa Ha
BbIxOfe.

Mpumep:
Temnepamypa 8030yxa Ha 8xo0de = 35 °C

OmHocumenosHas enaxHocme =30 %
Temnepamypa 8030yxa Ha 8bixooe = 26 °C



UCMNAPUTEJIbHOE OXJTAXKAEHWUE B CPABHEHI C
KOHAUMUMOHUPOBAHUEM BO3YXA

B Lienom, aKCnnyaTalmoHHbIe Pacxofpl Ha
VICMapUTENbHbIV OXaANTENb 3HAUNTENbHO

HIPKE, YeM Y CUCTEMbI LIEHTPANIbHOTO
KOHAVLMOHMPOBaHWA. HauyanbHble BNOXKEHWA B
000PYI0BAHNE TAKXKE HIKE, YEM Y aHaNOMUHOTO
KOHAVLIMOHMPYIOLLIEro 060PYA0BAHNA.

3a4acTyio KOHAMLMOHEPbI HeLeNnecoobpasHo
1 CIIMLLIKOM AIOPOrO MCMOMb30BaTh B
6OMbLUVIX MPOMbILLINIEHHBIX MOMELLIEHNSX B
CWNY VX Pa3MepOB, a Takke 13-3a TOro, UTo
NIBEPU TaKMX MOMELLEHWII YacTO OblBaOT
OTKPbITbI. B MCNapuTenbHOM OXNaxaeHUn He
MCMONbB3YHOTCA rasbl ¥ KOMMPECCOPbI.

MTOMMMO HI3KIMX SKCTITyaTaLMOHHbIX PaCXOA0B

1 NPOCTOTHI YCTAHOBKM, MCMapUTENbHOE
OXNaXAEHVIE ABNAETCS SKOMOMMYECKM YNCTON
anbTePHaTVBOM TPAAWLIMOHHbBIM KOHAMLIMOHEDAM
BO3/1yXa, MOCKObKY B HEM HE MCMOMb3YIOTCA
XNafiareHTbl 1 TPebyeTcs B pasbl MeHbLUE
3NEeKTPOIHEPI W MO CPABHEHMIO C PYTVMM
BapMaHTaMV OXNaxaeHMA.

B cpegHeM CTOMMOCTb MCMOMb30BaHWA
cocTasnAaeT Bcero okono 10 % oT cToMmocTu
TPAANLMOHHOW CUCTEMbI KOHANLIMOHUPOBAHWA
BO3/yXa. A 3HAUMT, B FOf, SKOHOMATCA COTHN UM
[laxe TbICAUN EBPO.

[InAa 6onbLUKX OTKPbITLIX NAOWAA0K, HanpuMep
aHrapoB WK LIEXOB C OTKPbITbIMY ABEPAMM,
XOPOLUEN anbTepHaTVBbI CMapUTENbHOMY
OXNaXAeHMI0 HeT. KoHanUMOoHepbl LOpori

1 MOTYT BbI3BaTb YXyALUEHVIE CaMOUyBCTBYIA
NioAeN, HanpUMep CyxoCTb B ropne. BeHtunatop
Ha CamMOM [iefne He OxflaxaaeT — OH MPOCTO
NeperoHAeT ropadmnii BO3ayX.

MHorue CKNOHHbI CAANLLKOM YacTo MCNOMb30BaTh
KOHAVLMOHMPOBaHWe BO3ayXa. ITO BefeT

K MNOBbILUEHHOMY PaCXOAy SHepPruK, Tak Kak

ANA KOHAVUVIOHNPOBAHMA HYXHO CO3AaTb U
NOAAEPXKMBATH OOMbLLYIO Pa3HULY TemnepaTyp
MeX[y BHYTPEHHEN 1 HAapyKHOW Cpeaon.

B ncnaputenbHbix oxnaautensx Master
MCMONb3yeTCA TEMNIOHOCUTENb C BbICOKOM
3QGEKTUBHOCTBIO, UTO MO3BONAET IGOEKTUBHO
OXJIaXAaTh BO3MyX ke NP O4YEHb BbICOKOM
OTHOCWTENbBHOW BNAXHOCTW. ITO B COUETaHWN

C HALle>KHOWM NePeHOCHON KOHCTPYKLMEN,
NO3BOSAIOLLEN YCTaHOBUTL OXN1aANTESb B I0OOM
MeCTe 3aBO/1a, aHrapa 1im MacTepCcKon, AenaeT
X VAeanbHO COOTBETCTBYIOW|MMM 3aaade
MECTHOIO OXJIaXAEHWS — Tam, e OHO Hanbonee
HEeobXO4MMO.

HU3KWE
SKCHNYATALUMOHHbIE
PACXO/LbI

BE3OIMACHbI 1A
340OPOBbA

PABOTAIOT MPU
OTKPbITbIX ABEPAX A
OKHAX

UCMAPUTEJIbHBIE OXJTAAUTEJIUN MASTER

[MPOCTAA YCTAHOBKA

SKONMOTNYECKW

YMCTbIE, BE3
XNALOATEHTA

MOBWJTbHbIE
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BEHTUNALINA

CBeXMi 1 UMCTbIN BO3MYX HEOOXOAMM ANA
nofaepXaHna KOMPOPTHBIX 1 TUTUEHNUECKIX
YCNOBWIA, CNOCOBCTBYIOLLMX MOBbILLIEHNIIO
3ddeKTUBHOCTY TPyaa.

[1nA co3nanHma rureHnyHom atmocdepbl
YpEe3BbIYANHO BaXKHO OUMLLATL BO3YX, YCTPaHAA

3arPA3HEHVIA UK, NO KPaHEeN Mepe, yMeHbLLasA
VX KOHLIEHTPaLMI0. KauecTBo BO3/yxa B paboyem
nomeLLeHNM yNyyLaeTca NPy BEHTUAALNN
OXNaXAEHHBIM 1 OTOUABTPOBAHHBIM BO3AYXOM.

Kak 11 B mpypope, YACTbI BO3AyX AEMCTBYET Ha
PabOTHMKOB OCBeXatoLLe, MOA0OHO MOPCKOMY OpU3y.

PABOTA B YCJTOBUAX MOBbILLEHHOW TEMMEPATYPbI

MUKPOKNMMAT Ha pabouem mMecTe
HenocpeACTBEHHO BNAET Ha KOMOPT

1 3$deKTMBHOCTL TPyAa. B noknage
EBponelickoin Genepaumm opraHmnzaumin
CNeuranmcToB NO OTOMIEHWIO, BEHTUAALMM

1 KOHAMUMOHMPOBaHWMIO BO3ayxa (REHVA),
onybnukoBaHHom B 2011 ., yTBEpPXKAAETCA, UTO
HaWnyyLWUMK YCIOBUAMK AN PaboThl ABNAETCA
Temnepatypa 23-25 °C 1 BRaxxHOCTb 45-60 %.
B npomblLneHHON cpefe Temnepatypa MOXeT
noxoautb go 27 °C.

TemnepaTypa B nomelleHnsax 6e3
KOHANLMOHNPOBAHWSA 4aCcTO NPEeBbILIAET

3TOT YPOBEHb — HaNpUMep, B IMTENHbIX

Lexax 1 NPOUMX ropsUnX TEXHONOMMYECKIX
npoveccax. ITo NPUBOANT K PaboTe B YCNOBUSAX
MOBbILIEHHOW TEMMePaTyPbl, NMOBbIWAET

PYICK HECYACTHBIX CJTyYaeB U OAHOBPEMEHHO
CHWXaeT NPOU3BOAUTENBHOCTL TPYAA.

BnuaHmne paboTbl B YCNIOBKAX MOBbILLEHHOM
TemnepaTypbl 1 CBA3aHHbIE C HE PAaCcXOAbl B
60NbLINMHCTBE KOMMAHWI YUMTHIBAIOTCA MOXO.
Ecnn paboTHWK NagaeT 8 0OMOPOK 13-3a
neperpesa, B OTYETHl 3TO MHOMAA NonagaeT B
BMae 0OMOPOKa 6e3 BUAVIMON NMPUYMHBI.

PabOTHVIKM, CIMWKOM OO NoABeprarLLmecs
BO3[eNCTBMIO BbICOKYMX TeMnepaTyp (GakTopamu
neperpesa MOryT ObiTb TemnepaTypa BO3ayxa,

CKOPOCTb BETPA, BNAXKHOCTb, CONTHEYHOe
M3NyYeHme 1 T. A.), HAUYMHAIOT UCMbITbIBATD
TPYAHOCTU C KOHUEHTpauren BHUMaHUA. Y H1X
MOTYT BO3HMKaTb 06€3BOXKIMBaHMe, CyAopori,
FONOBOKPYKEHWA 1t OOMOPOKN.

TpaANLMOHHbIE CUCTEMBI KOHANLMOHNPOBAHMA
BO3AyXa MNOX0 PaboTatoT Ha GOMbLIMX
OTKPbITbIX MOLLAAKAX, HANPUMED B
NPOW3BOACTBEHHbIX L|EXaX UK Ha CKafax.

A yCTaHOBKa W 3KCMNyaTaLms CUCTEMbI
KOHAMLMOHMPOBAHWS, CMOCOOHON 3GOEKTUBHO
PaboTaTh B TaKMX YCNIOBMAX, 06XOAATCA OUYEHb
[l0pOro.

Mbl peKOMeHAYEM MPUMEHATb UCMapUTENbHbIE
OXJIA[UTENN, MOTOMY UTO OHM CMOCOBHbI
€030aTb KOMPOPTHbIE paboune ycnosws Npw
PA3yMHbIX MHBECTULIMOHHbIX BIIOMKEHWISX.

Mponykuma Master no3sonaeT NoAaepP rBsaTb
BbICOKYI0 MPOV3BOAMUTENBHOCTL TPYAA

B 6e30MacHbIX pabourx yCnoBmsx.
VcnapwtenbHble oxnagutenn Master
NO3BONAT AOCTNYb KOMMPOMMUCCA MEXY
BNAXKHOCTBIO U OXNIaXKAEHNEM U 130eXKaTb
pe3KyxX Nepenagos Temneparyp, uto
6NaroTBOPHO OTPaXKaeTCA Ha 3]0POBbE NoAel.

PyKOBOﬂCTBO Mo ncnapuTenbHbIM OXnagnTenam
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Mbl npefnaraem ccTembl OXNaXKAeHWA He TOMbKO ANA NIOAEN U XKMBOTHBIX, HO 1 Ana obopynosaHua. [eperpeslueeca
000opyaoBaHVE MOXeT BbINTY 113 CTPOSA, MOITOMY MOHKEeHVEe TemnepaTypbl C MOMOLLbIO UCMapPUTENBHOIO
OXNAXKAEHNA NOTEHUMANbHO CNOCOOHO CIKOHOMMUTL Hemasble CoeacTBa.

Ha 3aBOAax YaCTO BCTpeUatoTCAa OTAENIbHblE 30HbI C MOBbILLEHHOMN TeMl‘lepaTypoM — Hanpumep, n3-3a Tena,
Bblaes1AemMoro o6opyuosaHv1eM nny onpeaeneHHbIMy Npon3BoACTBEHHbIMK NMPOoLEeCCaMi. 3Ty I'IpO6J'I€My Nerko
pewmnTb C MOMOLUbIO MOOWIbHOW CUCTEMBI NCMapUTEIbHOTO MECTHOIO OXJTaXXAEHUA.
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[TPNJTOXEHWA

OxnaguTenn CnapuTenbHOro TMna MOXKHO NMPUMEHATL B
Pa3NNUHbIX 0bnacTax. Kak MpaBmio, OHW ABAAIOTCA NyYLLIAM
BbIOOPOM 1A SKCTPEMabHbIX YCIOBMIA PabOTbl 1 AN O0AbLINX
nnouwlaaen, rae Cnosib30oBaHme KOHAVUMOHEPOB CINWKOM

AOPOro U HEMPAKTUYHO.

NPOMbBIWNEHHOCTb B LLEJIOM

[Meun 1 gpyroe BolgensiolLee Tenno
000pyAoBaHVe B NPOW3BOACTBEHHbIX
npoueccax Co3AarT Ha MHOTX MPOMBILLIEHHbIX
NPeanPUATAAX XKaPKNIA MUKPOKAMMAT. Takoe
MPONCXOAMT, HaNPUIMEP, B CTEKOIbHOM,
CTanenuTenHoM 1 NNacTMacCcoBom
MPOMBbILLNEHHOCTSX.

B MHOrOaTaMHbIX Nnpor3BOACTBEHHbIX
nomeLeHnAx ﬂpO6ﬂEMbl C Ten/IOM CTaHOBATCA
BCe Cepbe3Hee C NogbeMOM Ha KaXKIbl STaX.

Boree TOro, 0THOCKTENBHO CTapble 3aBOfpbl
NPOEKTUPOBaNNCh 6e3 yueTa COBPeMEHHbIX
CTaHAapTOB TeMNoBbIX Harpy3ok. ConHue
6bICTPO HarpesaeT 1X, U COTPYAHMKI YyBCTBYIOT
cebs, KaK B Meuin. 310 He TONbKO CHIMKAEeT
NPON3BOANTENBHOCTD, HO U MOXET Bbl3BaTb
npoGembl CO 300POBbEM, @ TaKKe BOMPOCH CO

CTOPOHbI Ha30PHbIX 3a oxpaH0|7| TpyOa OpraHoB.

3aKOHbI I HOPMaTMBHbIE aKTbl B EBpOMe
CTaHOBATCA BCE CTPOXKE. B HEKOTOPbIX CTPaHax
Npvi NPeBbILEHNM ONPeaeneHHOro YPOBHA
TemnepaTypbl HEOOXOAMMO YCTParBaTh
NIONOHUTENbHbIE NepepPbIBbI B paboTe. Kpome
TOrO, TENJO MOXET BAUATL 1 Ha 060PyA0BaHNE,
YBENMUMBasA PUCK MOSIOMKM WK OTKa3a.

B 3aBMUCMMOCTM OT CUTYyaLMK HEOBXOAVMOE
OXNaXaeHNe MOryT 06ecneyunTs CTaloHapHble
M MOOWITbHbIE UCTIAPUTESbHbIE OXAANTENN
L1 MECTHOTO OXNAXKAEHNS.

Ha 3aBofax 4acTo BCTpeYaloTcA OTAebHble
30HbI C NOBbILEHHOW TemnepaTypoit. OHW MOryT
06pa30BbIBaTLCA V13-3 TeMNa, BblAENAEMOro
060pyfOBaHNEM VNV MPOVI3BOACTBEHHbIMM
npoLeccamu, U CKOnaeHem CoTpYAHNKOB B
3TOW KOHKPETHOW 30He.
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CENbCKOE X034NCTBO

Bbicokume TemMnepaTtypbl MOTYT OTpMLaTeIbHO
BAVATb Ha XMBOTHbIX (Harlpmmep, OHW
HauMHaloT aBaTb MeHbLLE AKL| 1 MOSIOKa).

KypuLibl, Hanpumep, He NoTetoT, Mo3TOoMY,
KOIA@ VM CTaHOBUTCA CAMILLIKOM »KapKo, OHY
MOTYT 3ab0neTb WKW faxe NorvbHyTs. Kpome
TOFO, OHI XYK€ PacTyT, MOTOMY YTO 13-3a
MOBbILLEHHON TeMMepaTypbl, KOTOPYIO UM
NPUXOAWTCA NEPEHOCHT, OHU MEHbLLE eAAT.

BOEHHOE AENO

Cuctembl CMAPUTENBHOMO OXNaXKAEHUA
MOTYT WMPOKO MPUMEHATLCA B BOEHHOM
nene. Cuctembl Master 3a HaieXXHOCTb U
NPaKTUYHOCTb BbIOVPAIOT B apMMAX MHOTMX
CTPaH AnA OXNaKAeHVA MACTePCKUX, NanaTok,
QHrapoB U T. 1.

v https://tm.by
. WHTepHeT-marasuH

C NMoMoLL|bIo CUCTEM UCTIAPUTENIBHOTO
oxnaxneHus Master MoKHO MpocTo U
3ODEKTUBHO MNOHM3WUTH TemrnepaTypy v co3aaTb
KOMGbOPTHbI MAKDOKAMMAT B KOHIOWHSAX,
KYPATHIKAX ¥ MPOYnX NOAOOHbIX MOMELLEHVAX.

Bnarofaps paboTe BEHTUNATOPOB B
KOPOBHMKaX CHKAETCA TakxKe KOHLEeHTPaLmsA
ra3os.

MHOXeCTBO BOEHHbIX OrnepaLnii IpUXoanTCA
NPOBOAWTD B UPE3BbIUANHO KaPKOM KnmaTe

B Adpwike, Ha bnnxHem BocToke v B8 Apyrinx
NOAOOHBIX YCNOBYAX, TREOYIOLX MPUMEHEHNA
OXNafMTeNbHbIX CUCTEM. 3€Ch OYEHb

yAO6HbBI MOOVTbHbBIE CUCTEMbI, KOTOPbIE fIerko
TPaHCNOPTUPOBATb M YCTaHaBNVBaTb.
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ABTOMOBWJIECTPOEHUE

Ha aBTOMOOMIbHbIX 33BOAAX M Ha 3aBOAAX
X MOCTABLMKOB (LUMHHbBIX 3aBOaX, B
NPOV3BOACTBE aBTOMOOWIIbHBIX CTEKOI,
KOpOOOK nepefay 1 T. 1) BbipabaTbiBaeTcA
60/blLIOe KONMYeCTBO Tera.

Kak npasuio, B aBToCepBMce Un B
LUIMHOMOHTAXHOM LIEHTPE [BEPU AepKaT
OTKPbITBIMI ¥ MbITAOTCA 06ecneymnTb
LUMPKYNALMIO BO3AYXa C MOMOLLbIO OObIUHbBIX
BEHTUNATOPOB. OAHAKO BEHTUNATOPbI TOMBKO
nepemeLLaloT ropaunia BO3Ayx C MecTa Ha
MecTo.

ABUALNA

OxnauTenbHble CUCTEMbI B aBUALIYIOHHON
OTPaC/Iv BCerna nosb3ytoTcsa 60bLUIMM
cnpocom. OxafuTb aHrap o4YeHb CIOXKHO 13-3a
BbICOKMX MOTOJIKOB 1 YAaCTO OTKPbIBAIOLLMXCS
nBepei. 30ech XopoLlo NoAoaeT MobubHan
cUcTeMa AnA MEeCTHOTO OXMaxXaeHNA paboumnx
30H. OxnaxaeHmne BCero BHyTpeHHero
NPOCTPaHCTBa 6bIN10 Obl MYCTON TPATOM

JeHer. [Ins MakcMManbHoW rbkocT cnepyet
BbIOVPATb MOOUITbHBIE OXAANTENM. VIX MOXHO
BCerna nepemMecTuTb Tyfa, Fe OxXNaxaeHue

Hy’>KHee BCero.

VlcnapuTenbHble oxnaguTenn CnpaBnaoTcs
nyyLLe, 1 UX MOXKHO NPUCMOCObUTL Kak AnA
ManeHbKMX, Tak 1 Ana 60NbLWMX NOMELLEHWIA.

Ha aBToroHkax ncnaputenbHoe oxnaxaeHue
4acTo NPUMEHARTCA ANA CHXKEHVA
TemnepaTypbl B MUT-60KCax 1 PALOM C HAMM.

McnaputenbHble oxnagutenn Master
KOMMaKTHbI, 1 VX 1erko NepeHoCHTb C FOHKM Ha
FOHKY, AaXe Ha pa3HbIX KOHTMHEHTaX.

Mpw MCNONb30BaHMIM BO3AYXOBO/A AN1S NoAaum
XONOAHOIO BO3/lyXa MOXKHO OX/aX/aTb Takxe
BHYTPEHHee MPOCTPaHCTBO CaMOSIETOB.
VicnapuTenbHble oxnaauteny Master

XOPOLLO NOAXOAAT ANsA BOMbLINX, XOPOLLIO
BEHTUIMPYEMBIX MOMELLEHWI, @ TaKKe KX
MOHO MCMOSb30BaTb AAXKEe Ha OTKPBITOM
BO3/yxe. B HeKOTOPbIX MOAPA3AENeHIsaxX
UCMNOMb3YIOT NCMapUTESIbHbIE OXNAANTENM 1S
TEXHUUYECKOTO OOCITYKMBAHWA BEPTONETOB

VI CAMOSIETOB Ha OTKPLITOM BO3/yXe, KOraa
[0CTyNa K aHrapy HeT.
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MYBJINYHbLIE MEPOTPUATNA

Ha ny6nunyHbIx MeponpuaTnax ¢ 6oAbLWNM 300 m? 1 co3aaTh UaeancHyto TemnepaTypy
KONMYeCTBOM YUaCTHMKOB B TeMJble NeTHME AHW BO3AyXa NOf HaBECaAMM 1 BOKPYT HIX.
MOXeT ObITb OUEHb XKapKo.
[locTaTouHO NOAKMOYNUTL BOAAHON LWIAAHT, 1 3Ta
Camble bonblUVie CNapUTeNbHble OXNaauTenm cucTemMa MrHOBEHHO HauMHaeT BblpabaTbiBaTb
Master cnocobHbl oxnaguTs mioLwanb bonee Xonof rae YrofgHo v He TpebyeT 60Mnblworo
KONM4ecTBa SHEPIN.

TOCTUHUYHOE U PECTOPAHHOE AEJ1O

YcTaHOBKa HEOOMbLNX U TUXMX MCMapUTENbHbIX Takue oxnaanTenn MOXHO MCNOMb30BaTh Kak

oxnaguTenen Ha Teppace oTens NOMOXeET BHY TPV MOMELLEHWI (C OTKPbITBIMM ABEPBMI

€030aTb OYeHb YAOOHYI0 30HY ANA YKMHA 1 1 OKHamK, 4To 0becneunT MakCUmanbHyio

OT/IbIXa KNVEHTOB B XXapKue NeTHne AHN. BEHTUAALMIO W OXNaxKAAtoLLMIA SOOEKT), Tak u
CHapyXMu.

VlcnapuTenbHoe oxnaxaeHue He TONbKO

nobykaaeT KNMeHTOB JosblUe HaXOAUTbCA C nomoLlLblo BEHTUAAUMOHHbIX PeLIeTOK MOTOK

B 3aBefleHNW, HO 1 CHIKAEeT KONMYeCTBO BO3/AyXa MOXHO HanpaBWTb TyAa, rae TpebyeTca

HaCEKOMBbIX, TaK Kak OHV He MobAT oxnaxaeHme.

KOHAVUMOHMPOBaHVie BO3yxa.
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JIOTUCTUKA

icnapuTenbHble OxNaguTeny He MoryT
rapaHTVMPOBaTh NoAAep*aH1e B NoMeLeHNM
KOHKPETHO TemnepaTtypbl, HanpumMep He Bbllue
23 °C. OHW TONBbKO NOHWXKAIOT TeMnepaTypy
BO34yxa Ha 3—10 °C, B 3aBMCMMOCTN OT
TemnepaTtypbl, BAaXHOCTU 1 CKOPOCTH
OBVKEHWA OKPYKaloLLero Bo3ayxa.

HOBTOM)/ B JIOrNCTUYECKUX LieHTpax asA
OXnaxXaeHnAa Cknafda HyXXHO BHUMaTe/IbHO
noaxoanTb K Bbl60py peleHna.

HaanMep, MOOWbHbIE CUCTEMBI 14
MeCTHOIO OxnaxaeHna xopoLwo I'IO)J,OI;I,D,)/T anA

NOrpy3o4HO-pa3rpy3oyHblxX MaoWaaokK. [na
OxXnaxgeHma Lenoro cknafa Tp66yeTCﬂ 6onee
MOUlHaA CTaloHapHaa yCTaHOBKa.

rpySOBI/IKl/l TOXe CMJTbHO HarpeBatoTCA nofj
NPAMbIMI CONHEYHBIMI NTyYaMiA. MHoraa
[laxe O TakoW CTeneHu, YTo [Pa3rpysnTtb 1X
NPaKTN4yeCkn HeBO3MOXKHO.

Hebosbluine MOGUIbHBIE CUCTEMbI TOMOTYT
CHW3UTb TemnepaTypy A0 YPOBHS, MOAXOAAIErO
Q19 TOrO, UTOObl PABOTHIKM MO 3arpy»aThb

VI Pa3rpy»aTb rPy30BUKY, KOHTEMHEPDI 1 TaK
nanee.

OPYTUE OBJIACTU MPUMEHEHWA

B uenom, NcrnapuTesbHoe oxnaxaeHne

XOPOWO nogxoanT ana 6OMbLINX ¥ YaCTUYHO
M NONHOCTBIO OTKPbITBIX MPOOCTPAHCTB.
HpMMepaMVI MOTYT CIYXUTb TeNLbl,
CNopTVBHbIE 3albl, LePKBW 1N d)l/lTHeC-LI,eHprI.

YacTo ANA TaKyX YCNOBWI He CyLlecTayeT
pearbHbIX anbTepHaT1B, KOTOPbIE bl
obecneunni HyxHoe oxaxaeHvie npu
pasyMHbIX 3aTpaTax.
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BOIMPOCHI M OTBETDI

3HaKOMCTBO C KOHUEeMNUmen NcnapmutelbHOro oxnaxaeHus
NPVBENO K MoABeHU0 OOMbLLEro Yncnia BOMPOCOB, YeM OTBETOB?
B 3TOM pa3zgene npviBefeHbl OTBETLl Ha HEKOTOpble 13 Hanbonee
UaCTO 3a/laBaeMblx BOMPOCOB, CBA3AHHbIX C MCMapUTESbHbIM
oxnaxaeHnem. ObpalljainTech K Ham, eCin Balllero Bornpoca He

0OKa3anoch B cnucke!

YPOBEHb LLUYMA

MOMHO N CHU3UTb YPOBEHD LWyMa OT
ncnapuTenbHbix oxnagutenelt? Bocnpuatve
3BYKa CYOBEKTUBHO, 1 OfIMH 1 TOT e 3BYK
pa3HbIMY I0ABMY OyieT MHTEPNPETUPOBATLCA
no-pasHomy. [1na Hawwe OCHOBHOW ayAnuTopun
oXflaxaeHne HaMHOro BaxHee, YeM CHIKeHNe
Wwyma. Halm oxnagutenu ocHalleHbl GyHKUmen
peryanmpoBKmM CKOPOCTH. DTO MO3BONAET
CHU3WTb CKOPOCTb 1 TEM CaMblM YPOBEHb
LWyMa, eCnv 370 HeobxoanMo. Yem MeHblue
OXflalnTeNb, TeM HUKe YPOBEHb LyMa. YPOBEHb
LYMa Halux yCTPOMCTB cocTasnaeT oT 60 Jo
66 ab.

YCTPAHEHUE BUPYCOB

MoryT nu ncnaputenbHble oxnaantenv
ae3nHenumMpoBath Bo3ayx? C Hauana annaemmum
COVID-19 B 2020 rogy ncnaputenbHole
oxnaantenn Master ocHallatoTcA
YNbTPadUONETOBbIMU V3MTyYaTeNAMU.
YnbTpaduronetosoe nsnyderue yoneaet
nodble 6akTepun 1 BUPYCHI B BOAE, KOTOPad
1CMONb3yeTcA B MCNapuUTeNbHOM OxnaauTene.
[ockonbKky yneTpadroneToBoe 13nyyeHne
OueHb KOHLEHTPYPOBAHO, NoTpebneHvie
SHEePruv He3HaUNTENbHO.

PUCK UHOEKL N

He noBbIWatoT N1 MCnapuTenbHble OXNaanTen
PYICK MHOEKLWIA 1 ipyrix npobnem co
3n0poBbemM? HaobopoT! 370 npefcTaBneHne
00bIYHO OCHOBLIBAETCA Ha OLUMOOUHOM
NPeanoNoXeHUY, UTo HebONbLLIOE MOBbILIEHWE
BNAXHOCTU M3-3a PabOoTbl UCMAPUTENBHbIX
oxnagnTenet MoXeT NPUBECTH K Pa3MHOKEHWIO
rpUOKOB, BMPYCOB 1 bakTepuin. Bce
“cnaputenbHele oxnagutenn Master dunstpytor
BO3/yX, TEM CaMblM YCTPaHAA YaCTULibl, KOTOpbIE
MOTYT NePEHOCHTb BaKTePUI 1 BUPYChI.
MoNOXUTENBHBINA SOHEKT OT NCMONB30BAHA
MCNapeHVA XOPOLLIO NoATBePKAEH
MCCNEA0BAHUAMY.

PACIMPOCTPAHEHUE
JIETMOHEJJIbI

He nosbiwaeT nn ncnaputenbHoe oxnaxaeHue
PUCK PaCnpPOCTPaHEHWA NervioHeNbl, Beab B
Hem ncnonb3yeTca Bofa? HeT. Boga, kotopas
MCMONb3yeTCA B OXNaANUTENAX, MOCTOAHHO
[IBVKETCA, U ee TemnepaTypa NoAAepKMBaeTcA
HU3KOM. Takas cpefa HebnaronpuaTHa AnA
NEervoHenbl.

WUCNAPUTEJIbHbIE OXJIAAUTEJIN MASTER AELLEBbI U 3KOJ1IOrM4YHbI MO CPABHEHUIO CO
BCEMW AJIbTEPHATUBAMMW, BOCTYNHbIMUN HA PbIHKE
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OXNAXAAIOLLAA
CMOCOBHOCTb

HackonbKo ncnapuTenbHbIv OXnaanTenb
MOXET NOHW3UTL TemnepaTypy? Kak npasnno,
CHueHue cocTasnaet ot 3 go 10 °C, Ho

3TO 3aBMUCUT OT BHELUHMX GaKTOpPOB —
TemnepaTypbl, BIAXXHOCTV 1 AOCTYMNHOMN
BeHTUAAUMK. YeM Bblle TeMnepaTypa BO3ayxa,
TeM CUIbHee ero MOXKHO OXaauTb. Yem

HVIXXe BNaXXHOCTb, Tem 00Jblie BOAbI MOXeT
MCNapUTLCA B OXaAnTENe, U YeM CUNbHee
BEHTUAALMA, TEM Nyulle OHW paboTaloT.

NOTPEBJIEHUE SHEPTUN

CKONBbKO 3HEPrUN NOTPEONAOT OxNaauTen?
VicnaputenbHble oxnaauten Master oueHb

SKOHOMMUYHBI. OHK OCHaLLeHbl GyHKUMEN CMeHbl

CKOpOCTK 1 NoTpebnstoT oT 250 go 750 BT. 370
00X0AMTCA NPUMEPHO B 1 €BPO B fieHD.

https://tm.by
NHTepHeT-MarasuH

YIMNPABJIEHUE MOTOKOM
BO3AYXA

Kak oTperynmpoBsaTb NOTOK BO34yxa’
bonblumHcTBO OxnaguTenen Master

OCHaLLeHO BEHTUNALMOHHbBIMM PELIETKAMM,
MO3BONALLWMMY MEHATb CXEMY W HanpaBneHne
BO37YLLUHOrO NOTOKa. Kpome Toro, oxnagmnrenu
OCHalLleHbl GyHKLVEN perynMpoBKmu CKOPOCTH,
YTO MO3BONAET CHM3UTb CKOPOCTb MOTOKA.
[pyroe pelueHne — NoaHATb OxNaanTenb Ha
60nbLUYI0 BbICOTY, UTOOBI MOTOK BO3yXa He Obin
HanpaBneH Ha ntoael (xonoaHbI BO3AyX Bceraa
OMyCKaeTcA, NO3TOMY OxflaxaeHre obecneyeHo
1 B 3TOW Cxeme).
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MASTER

CLIMATE SOLUTIONS

Dantherm A/S
Marienlystvej 65
DK-7800 Skive
[aHwua

Ten. +45 96 14 37 00

Dantherm Sp. z 0.0.
ul. Magazynowa 5a
62-023 Gadki
MonbLua

Ten. +48 61 65 44 000

Dantherm SP S.A.
C/Calabozos

6 (Poligono Industrial)
28108 Alcobendas, Madrid
Mcnanua

Ten. +34 91 661 45 00

Dantherm Ltd.

Unit 12, Galliford Road
Maldon CM9 4XD
BenmkobputaHus

Ten. +44 (0)1621 856611

Dantherm AS
Lokkedsveien 26
3138 Skallestad
Hopserna

Ten. +47 33 35 16 00

Dantherm LLC

yn. TpaHcnoptHas, 22/2
142800, CrynunHo
Mocksa

Poccna

Ten. +7 (495) 642 444 8

Dantherm GmbH
OststraBe 148

22844 Norderstedt
[epmanua

Ten. +49 40 526 8790

Dantherm AB
Fridhemsvédgen 3

602 13 Norrképing
[LBeuna

Ten. +46 (0)11 19 30 40

Dantherm SAS

23 rue Eugene Henaff
69694 Vénissieux Cedex
OpaHuya

Ten. +334784711 11

Lunep:

CIEANTE 3A HOBOCTAMM

noANMUILUTECD HA HAC:

You

v https://tm.by

MHTepHeT-MaFa3I/IH

Dantherm S.p.A.

Via Gardesana 11
37010 Pastrengo (VR)
WNtanua

Ten. +39 045 6770533

Dantherm AG

Im Vorderasp 4

8154 Oberglatt ZH
Weluapun

Ten. +4144 8515151

MCS China
Unit 2B, No. 512
Yunchuan Road

Baoshang, Shanghai, 201906

China
t. +8621 61486668

mcsworld.com





