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PYKOBOACTBO

OXNAOVUTENUN UCNTAPUTENIBHOIO TUNA

ECTECTBEHHbIE CUCTEMbI OXJTAXKOEHWNA
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OXTTAOWTENTN NCHTAPUTENTBHOTO TUTTA

COOEPKAHWNE

BBepeHne

BBeneHme B TEXHOJIOTUIO NCNapPUTEJIbHOIO OXJlaXXAeHNA

cTopus MCNapUTeNbHOTO OXNaxaeHMs

YT0 NpencTasnseT cobon ncnaputenbHoe oxnaxaeHue?

Du3nyecKime OCHOBbBI MCMAPUTENBHOMO OXaxKaAeHWA

MlcnaputenbHoe oxnaxaeHve 1 BNaKHOCTb

MlcnapuntenbHoe oxnaxaeHue B CpaBHEHNM C KOHAMUMOHVMPOBaHMEM BO3AYyXa
BeHTunaums

PaboTa B yCNOBMAX NOBbILEHHOV TemnepaTypbl

MNpumeHeHnA

[MpOMbILLINEHHOCTb

Cenbckoe x03a1MCTBO

Apmua

ABTOMOGUNECTPOEHNE

ABuaLns

y6nnuHble meponpunATnA
[OCTMHWYHOE 1 PecTopaHHOoe f1eno
Jlornctnyeckre LUeHTPbI

[pyrve obnacti npumMeHeHNs

Bonpochbl 1 oTBETHI

MOMHO N1 CHN3UTb YPOBEHD LUyMa OT MCMaPUTENbHbBIX OX1aguTenein?
MoryT nu ncnaputenbHble oxnaguTenn 4esnHerUMpPoBaTh BO3ayX?

He noBbIWaloT v McnapuTenbHbie OXNaauTen PUCK MHGEKLWIA 1 Apyrx npobnem
CO 300POBbeM?

He nosbiaeT nu ncnapuTebHoe OxnaxaeHne puck pacnpoCcTpaHeHnAa nernoHenbl,
Beb B HEM NCMOJIb3yeTCA BO,ELa?

Hackonbko ncnaputenbHbii oxnaanTenb MOXeT MOHM3UTb TeMnepaTtypy?
CKONBbKO 3HEPIN NOTPEONAIOT OXNaauTen?
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BBEAEHWE

VicnapuTenbHoe oxNaxkaeHne —- 3TO eCTeCTBEHHbIV MeTO[
OXNIaXEeHVA, KOTOPbIM CTAHOBUTCA BCe Honee NonynapHbIM
Gnarofapa CBOMM MHOTOUNCIEHHbBIM MPEVMYLLLECTBAM.

MprMEHeHNe NCMNapUTENbHOTO OXMaXAeHA
(ele ero Ha3blBalOT OUOKOHAMLMOHUPOBAHVEM
U aavabaTNyecKM OxXNaxk aeHvem)
CTaHOBUTCA ellie bonee aKTyanbHbIM,

ecnu obpaTnTb BHYMaHME Ha Npobnembl
3alUMTbl OKPY»KatoLLEeN cpefibl U POCT LeH Ha
3NEKTPO3HEPInio.

3T0 HeJoporas anbTepHaTUBHAA TEXHONOT NS,
Tpebyiollasn oueHb Masno SHePrun.
VicnapviTenbHble oxnagauTeny NpocCTbl B
00CyKNBaHWN 1 He TpebytoT creLmanbHoN
YCTaHOBKM (3TO OTHOCUTCA K MOOUIbHbIM
mozenam). LocTaTouHo NOAKMIOUNTL nogady
BOZbl VAW 3aMONHUTB 6ak, 1 oxnaguTenb
HeMEeANEHHO HauYHeT eCTBOBATb.

PyKOBOLlCTBO no ncnapuTesibHbIM OXNnagnTenam
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fon OT roda KNMMaT CTaHOBUTCA »Kapye, 1
MHOTMMEe KOMMaHUM HauMHAIOT 3alyMblBaTbCA O
6e30macHOCTH 1 Npon3BoanTenbHOCTY. LLlecTb
13 NOCNeHVX eCATV NeT Obln PEKOPAHO
Xapkumn (2010, 2014, 2015, 2017,2018 n
2019 rogpl). B EBpone KonmnyecTso Tembix AHeN
3a nepuog ¢ 1960 no 2019 rog yaBOUIOCH.
Kpome Toro, HopmaTyiBbl, HanpaeaeHHble

Ha NpefoTBpaLlleHve paboTbl B YCIOBMAX
MOBbILEHHOW TemnepaTypbl, C KaxabiM rOA0M
CTAHOBATCSA BCe OOnee KECTKUMM.

B pesynbrate MHOMME KOMMaHWM BbIHYXAEHDI
ncKaTb 3GPEKTUBHbIE CUCTEMBI OXNTaXAEHNA
LA KPYMHBIX MPOMBILLMIEHHBIX CKNAZ0B,
aHrapoB W aBTOMOOWbHBIX MACTEPCKMIX.




M3MEHEHWE CPEQHErO4OBOW TEMMEPATYPbI B
EBPOTIIE C 1960 MO 2017 IT.

V13meHeHe cpeHeronoBom
Temnepatypbl B EBpone ¢
1960 no 2017 rr.
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HcmouHuk: https://www.eea.europa.eu/data-and-maps/indicators/global-and-european-temperature-9/assessment

Master Climate Solutions npegnaraet Knumata. MHorvie npeanpuATUA B PasHbIX

MOJHBIN CMEKTP MOOWIBHBIX 1 CTALUMOHAPHbIX CTpaHax M1pa MOV Obl C €€ MOMOLLbIO

CUCTEM MCNAPUTENBHOIO oxnaxaeHnd. OHu CIKOHOMUTL CPEeACTBA M OAHOBPEMEHHO

3KOHOMMUHBI 1 SOGEKTUBHBI 1 CNOCOOHBI crenatb yCroBua paboTsl B MoMelleH1Ax 6onee

YNYYLMTb YCNOBUA TPYAA, KOMOPT 1 KOMGOOPTHBIMU.

NPOW3BOANTENBHOCTD. OnbITHblE CNEeUMANNCTbI MO TEXHONOTUAM
oxnaxaeHna Master Climate Solutions rotosbi

JTO PYKOBOACTBO AOIKHO MOMOYb BaM MOHATD, MOMOUYb BaM HalTV OTBETHI Ha NtoOble BOMPOCHI.

YTO TaKoe NCNapuUTENbHOE OXNaxkaeHe, Ha

KaKMX MPUHLUMAaX OHO OCHOBAHO, KaKyto MOSb3y Kenaem npuATHOroO yteHual

M3 HEro MOXHO V3BJ1eYb, rAe ero jyyile BCcero
MPUMEHATb U MHOTOE ApYyroe.

VicnaputensHoe oxnaxkaeHne — OTHOCUTENbHO
HEW3BECTHAS, HO UPE3BbIYANHO SKOHOMUYHAS

1 3GGeKTUBHAA MO CPaBHEHMIO C APYTUMY,
TEXHONOTWA CO3AAHNSA UCKYCCTBEHHOTO

PyKOBO}JCTBO no ncnapuTenbHbIM OXNnagnTenam




BBEAEHWE B TEXHOJTOT MO
NCITAPUTEJIBHOTO
2 1 OXNNAROEHWA

NCTOPUNA NCMTAPUTEJIbBHOIO OXJIAXKAEHUA

B IpesHem Ernnte, Mpeunn n Pume ana
OXJTaX[eHNA BO3AyxXa B MOMeLLeHUM
MCMONb30BaNv CMOYEHHYIO BOAOW TKaHb. Ee
pasBelwiBanv nepes BXo4amu B XUuLLe nnm
nepeja oOkHamu. Betep, NpoayBatoLLmii HaCKBO3b
MOKPYIO TKaHb, BbI3bIBaeT MCMapeHe BOAbl,
OTYero BO34yX B NMOMELEHNN OXIaXKAAETCA.

B XV Beke Obinv co3aaHbl nepsble
MexaHmnyeckme seHTUNATopsbl. B XVIII sexke
NPON3BOANTENN TKaHeW B HOBOM AHIINK

Hayanm NPUMEHATL ANA KOHAMLMOHMPOBAHNA
BO3ayxa Ha pabpuikax BoAAHbIE MCMapUTENbHbIE
cucTeMbl. Takaa cucTemMa cocTosAna 13 6onbLUMX
«rPafVpEeH» C BEHTUNATOPaMM, KOTOpble
HarHeTann oxnaxaeHHbI BOJONM BO3AYX BHYTPb
3haHA.

YTO NPEACTABNAET COBON MCNAPUTEJIbHOE
OXNAXAOEHUE?

[NomHWTe, Kak XONoAHO OblBaeT BbIXOOWTb 13 CaMK CO3[at0T 3TOT eCTECTBEHHbIN npouecc
BOAbI MOCNe KyrnaHA Aax<e B >KapKI/II7\ CyXOI;I 11 BbIAAIOT MOCTOAHHbBIV MOTOK XOTOAHOrO
AeHb, eCJT BJ1aXHYIO KOXY O6,ELyBaeT BeTep? OCBeXatolero Bo3jyxa B Xapkoe rnomMeljeHue.

OKyHWTe nanew B BOLY, a 3aTeM noaywTe
Ha Hero. OT Toro, 4To BOfa MCMapsaeTcs,

Bbl MOYYBCTBYETE MPOXAady. ITO 1 eCTb

McnapuTenbHOe OXNaXKaeHNe.,

MonpobyiiTe coenaTh TO e Camoe, ecnn
IBUXeHWA BO3ayxa HeT. OKpy»KaloLyii BO3ayx
6BICTPO HACHILLAETCA BArow, UCNapeHus HeT, U
oxXNaxaAoWNA 3bdeKT ncuesaet.

YCTPOWCTBa NCNapUTENBHOTO OXNaxaeHWA

MASTER

PyKOBOLlCTBO Nno ncnapuTeNbHbIM OXNagnTenam



MPUHLMN BENCTBUA

Ceppuem ccTembl CNapPUTENBHOTO
OXNaXAEHNA ABNAETCA LEN0NO3HbBINA GUNBTP,
NpoX0fa Yepe3 KOTOPbI BoAa MCnapAeTcs, a
BO3[yX OX/aXAaeTcs.

Oxnaxnatouine GuabTpbl And cUcTem
NCMapUTENbHOIO OXNAXKAEHVA AENal0TCA

13 CKNeeHHbIX BMeCTe roppupOBaHHbIX
LeN0N03HbIX TMCTOB. MaTepuran nponuTaH
cneuvanbHbIMU XUMUYECKUMI COCTaBaMM Ana
NpeAoTBPaLLEHA THUEHWA 1 obecneyeHys

B pe3ynbmame koHmakma mexoy 8030yXom u

8000Ui npoucxodum ucnapeHue.

(4

JNWTENbHOTO CPOKa CIy6bl 1 MPOCTOTbI
00CNYKMBAHNA.

BcTpoeHHan crcTema pacnpesenenuna Bogbl

pPaBHOMEPHO pacnpeaenseT BOAY Mo GunsTpy,
uTOBbI BCA MOBEPXHOCTb OCTaBaNach BaKHOM.
3TO MakCUMManbHO YBENMUMBAET OXNaK AL

3ddekT.

BeHTVMNATOPbI CO3Mat0T OTpULIaTENbHOE
JiaBneHne, NpoayBas BO3yx Yepes UIbTPSbI.
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Cucmema ynpassieHud ynpassisem 8005HbIM
HACOCOM U 8eHMuUJ1IAmopom, Komopbllj
HazHemaem X0100HbIU sosayx 8 nomeuwjeHue.

PyKOBOﬂCTBO no ncnapuTesibHbiIM OXnagnTenam



UCMAPUTEJIbHOE OXJTAXKAEHUE N BNAXHOCTDb

B 3aaHHOM 0Obeme BO3Myxa Npu
onpefeneHHol TemnepaType 1 faBieHn MoXeT
copfepatbCs He bonee CTPOro onpeaeneHHoro
KONMUeCcTBa BOAAHOro napa. Ecim 8 3Tom
obbeme Bo3fayxa conepxutcsa 50 % snarv T Toro
KONMUECTBa, KOTOPOE OH MOXET COfIePKaThb, Mbl
FOBOPUM, UTO €70 OTHOCUTESbHAS BNAXKHOCTb
coctaenset 50 %.

Yem AHKapye AeHb 1 Yem Cylle BO3ayX, TeM
ChnbHee ero MOXHO OxnaanTb C MOMOLbIO
ncnapeHna. Mo»HO cKkasaTb, UTo ncnaputesnbHoe
OoxnaxpeHne pa60TaeT Nydlie BCero VIMeHHO
TOrfa, Korda OHO Oosblie BCero HY>KHO.

Tem He MeHee Haln UCNapUTe/IbHbIE
OXNafMUTeNN pacCUmTaHbl Ha SGGeKTUBHYIO
PaboTy 1 B YCIIOBWAX BLICOKOM BNaxHOCTN. OHK
BCe elle OynyT HamHOro 6onee 3hOEKTVBHBIMM,
yeM NPOCTON BEHTUAATOP, FOHAIOWWIA TEMNbIV
BO3MYX.

B 3aBMCMMOCTY OT TEMNePaTyPbl U BAXKHOCTM
Cpefbl, B KOTOPOW! paboTaeT OxXnaanTesb, OH
MOKET MOBbICUTb BNaKHOCTb Ha 2—5 %. 310
HebonblIoe yBenuueHve He byaeT 3aMeTHO,
€C/IV NMOMELLIeHVe BEHTUVIPYETCA 1 BO3AYX,
BbIPabaTbiBaEMbI YCTPONCTBOM, OTBOAMUTCA.

OTHOCUTEJIbHAA BJIAXXHOCTb

B >Toi TabnuLe nokasaHa TeopeTnyeckas
Temneparypa Bo3fyxa Ha Bbixofe 13

oXnagumTena.

TeopeTnyeckasn TemnepaTtypa Bo3gyxa Ha

BbIXo[e 3aB/CUT OT TeMmnepaTypbl BO34yXa Ha

BXxoge 1 ot OTHOCUTENbHOW BIAXKHOCTW.

PyKOBOLlCTBO Nno ncnapuTeNbHbIM OXNagnTenam

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
g 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
E 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
§ 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
; 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 BO3fyxa Ha Bxofe
1 OTHOCUTENbHYIO BNIaXKHOCTb. 3HaueHue
Ha nepeceyeHnm CTPOKK v cTonbua byaet
TEOPETNYECKO TemnepaTypol BO3Ayxa Ha
BbIxOZe.

Mpumep:
Temnepamypa 8030yxa Ha 8xo0e = 35 °C

OmmHocumeneHas enaxHocmse = 30 %
Temnepamypa 8030yxa Ha 8bixooe = 26 °C



NCMAPUTEJIbHOE OXJTAXAEHWUE B CPABHEHUN C
KOHOWUWNOHWUPOBAHMEM BO31YXA

B Lienom, aKCrnyaTaLvoHHble pacxobl Ha [ina 60nbLMX OTKPBITBIX MIOLLAZA0K, HANpYMep
NCNapUTENbHbIN OXNaANTENb 3HAUNTENBHO aHrapoB MW LEXOB C OTKPBITbIMM ABEPAMY,
HVXe, Yem y CUCTEMbI LIeHTPasIbHOro XOPOLLIel ansTepHaTVBb MCMAPUTENIBHOMY
KOHAVLUMOHMPOBaHMA. HauasnbHble BNOXEHNA B OXNaxaeHnio HeT. KoHamLUMOoHepbl AOpori
000PYAOBaHNME TakKe HIKE, Yem Y aHanorMuyHoro 1 MOTYT BbI3BaTb YXyALUEHME CaMOYyBCTBUA
KOHAVLMOHVPYIOLLEro 060pYyA0BaHWA. niofiew, Hanpumep CyxocTb B ropre. BeHTunAtop
Ha CaMOM [iefe He OXNax/JaeT — OH NPOCTO
3ayacTyio KOHAMLMOHEPDI HelienecoobpasHo NeperoHAeT ropAunin BO3AYX.
1 CALIKOM AOPOro MCMOMnb30BaTh B MHOrvie CKNOHHbI CIIMLIKOM YacTo MCMOSb30BaTh
60X MPOMBILLIEHHDBIX MOMELLEHAX B KOHAMLMOHMPOBAHME BO3AyXa. ITO BefjeT
CYNY X Pa3MEPOB, a Takke 113-3a TOro, YTo K MOBBILUEHHOMY PacXofy SHeprun, Tak Kak
ABEPU TaKNX NOMeELLEHNI YacTo ObiBalOT ANA KOHAMLMOHNPOBAHMA HY>KHO CO3AaTb 1
OTKPbITHI. B MiCMapuTenbHOM OXnaxaeH1n He NOAAEPKMBATL OOSbLLYIO PasHULY TeMrepaTyp
MCMONb3YIOTCA ra3bl ¥ KOMMPECCOPbI. MEXAy BHYTPEHHEN 1 HapyKHOW Cpefjow.
MOMMMO HI3KIX SKCTTyaTalMOHHbBIX PAaCXOA0B B ncnapwtenbHbix oxnagutensx Master
1 MPOCTOTbI YCTAHOBKM, MCMapuTenbHoe CNONb3yeTCA TEMNIOHOCKTEND C BBICOKO
OXNaX[eHVie ABNAETCA SKONOMMUECKM YMCTON 3DEKTVBHOCTBIO, YTO NO3BONAET IGDEKTVBHO
anbTepHaTUBOM TPAANLMOHHBIM KOHANLIYIOHEPaM OXNax[aTb BO3/YX [JaXKe NMpu OYeHb BbICOKOM
BO3/lyXa, MOCKOSbKY B HEM HE UCMOMb3YOTCA OTHOCUTENbHOW BNXKHOCTH. ITO B COUETaHMMN
XnafareHTbl v TpebyeTca B pasbl MeHblUe C HAAEKHOM NEPEHOCHOM KOHCTPYKLMEN,
3MEKTPOIHEPIMM MO CPABHEHWIO C APYTMM NO3BONAOLLEN YCTAHOBWTL OXNaanTeNb B I060OM
BapviaHTaMV OXNIXKAEHMA. MecTe 3aBO/1a, aHrapa 1imn MacTepcKon, Aenaet
X vfeanbHO COOTBETCTBYIOLLUMMY 3aiaue
B cpeaHem CTOMMOCTb MCMOMNb30BaHWA MECTHOrO OXNax/JeHnsa — Tam, rae oHo Hanbonee
COCTaBnAeT BCero okoso 10 % oT CTonmocTu HeobxoavMo.

Tpa):l,l/lLLVIOHHOI;I CNCTEMbl KOHAMUMOHMPOBaHNA
BO3yXa. A 3HauuT, B rof] 5KOHOMATCA COTHW U
[axe TbICAYM €BPO.

NCMAPUTEJIbHBIE OXJIAQUTEJIU MASTER

HU3KWNE AN

1) SKCMTYATALIMOHHbIE §c  POCTAA YCTAHOBKA
PACXO/[Ibl
” BE3OMACHbI /19 s@ha.  SKONOTUYECKY
3[0POBbA & YUCTHIE, BE3
XJTAIATEHTA
> % PABOTAIOT MPK
1 OTKPbITbIX IBEPAX ¥ MOBUbHbIE

OKHAX

P)/KOBOJJCTBO No ncnapuTeNibHbIM OXNagnTenam
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BEHTUNALNA

CBEXUI M YNCTBIN BO3YX HEOOXOAMM AN
NOAAEPXaAHNA KOMPOPTHDBIX U TUMMEHNYECKIIX
YC/IOBUIA, CNOCOOCTBYIOLLVIX MOBBILLEHMIO
3bdeKkTVBHOCTM TRYAA.

[1nA co3naHva rrveHnYHoN aTMochepsi
UPE3BbIYANHO BAXKHO OUMLLATL BO3AYX, YCTPAHSAA

3arpA3HEHNA N, MO KpaHel Mepe, ymeHbluas
WX KOHLIeHTpaUmio. KauecTso BO3Ayxa B pabouem
NOMELLEHNM YNYULLAETCA MPU BEHTUNALMN
OXTNaXKAEHHbIM 1 OTOUNBTPOBAHHBIM BO3YXOM.

Kak 1 B mpupoge, YACTbIN BO3AyX AeNCTBYET Ha
PabOTHMKOB OCBEXKatOLLE, MOJOOHO MOPCKOMY OpK3y.

PABOTA B YCNIOBMAX NOBbILLEHHOM TEMMNEPATYPbI

MuKpoknmnmaT Ha pabouem mecTe
HenocpeaCTBEHHO BAUAET Ha KOMbOPT

1 3ddeKTVBHOCTL TPyaa. B Aoknaze
EBponelickon defepaumm opraHmM3aumn
CMeumancToB No OTOMMEeHWIO, BEHTUAALWN

1 KOHAVLMOHMPOBaHWIO Bo3ayxa (REHVA),
onybnmkosaHHoM B 2011 r, yTBepKaaeTcs, uTo
HanyYLIMMKL YCIOBUAMM ANA PaboTbl ABNAETCA
Temnepatypa 23-25 °C 1 BnaxxHOCTb 45-60 %.
B npomblwneHHon cpeae TemnepaTypa MOXeT
noxoautb go 27 °C.

TemnepaTypa B nomelleHvsax 6e3
KOHANLMOHMPOBAHYIA YacTo NpeBblliaeT

3TOT YPOBEHb — Hanpumep, B IMTENHbIX

Lexax v NPOUMX ropaumnx TEXHONOTMUECKNX
npoLieccax. 1o NPUBOAWT K paboTe B yCIOBMAX
NOBbILIEHHOW TEMMNEPATYPbI, MOBbILIAET

PVICK HECYACTHBIX CITyYaeB 1 OAHOBPEMEHHO
CHUXaeT NPOU3BOANTENBHOCTL TPY/a.

BnuaHne paboTbl B YCIIOBUAX NOBbLILLEHHON
TemnepaTypbl 1 CBA3aHHbIE C HEM PAaCcXOAbl B
6ONbWMHCTBE KOMMAHWIA YUYUTHIBAIOTCA M0XO.
Ecnmn paboTHVK NafjaeT B 0OMOPOK 13-3a
neperpesa, B OTYETHl 3TO MHOMAA NoNajaeT B
BMae 06MOpOKa 6e3 BUAMMON MPUUMHDI.

PabOTHMKM, CIIMLLIKOM [JOr0 NOABEPratolinecs
BO3/eCTBMIO BEICOKMX TemnepaTyp (GakTopamu
neperpesa MOryT ObITb TEMMepaTypa BO3Ayxa,

PyKOBOJIlCTBO Nno ncnapuTeNbHbIM OXNagnTenam

CKOPOCTb BETPA, BNaXKHOCTb, CONHEYHOe
U3nyyeHne U T. fi.), HAUMHAIOT UCMbITHIBATbL
TPYAHOCTH C KOHLEHTPaLMen BHUMaHKA. Y HIX
MOTYT BO3HMKaTb 06e3BOXKMBaHNe, CYLOPOrH,
FONOBOKPYXeHWA 1 OOMOPOKMN.

TpaALMOHHbIE CUCTEMbI KOHANLMOHUPOBAHNSA
BO3yXa M10X0 PaboTatoT Ha OOMbLLKX
OTKPbITbIX MIOLLAAKAX, HaNpuMep B
NPOV3BOACTBEHHbIX LieXax Win Ha CKaaax.

A yCTaHOBKa 1 3KCMyaTalys CUCTEMBI
KOHAMUVOHMPOBaHWS, COCOOHON 3G deKTNBHO
paboTaTh B TaKMX YCNOBWAX, OOXOAATCA OUeHb
Jile]olelre}

Mbl pekoMeHayeM NPUMEHATbL UCMapUTENbHbIE
OXJIafUTENH, MOTOMY UTO OHM CMIOCOOHDI
co3aaTb KOMGOPTHble pabourie YCNOBMA NpK
Pa3yMHbIX MHBECTULIVIOHHbBIX BIOXKEHMSX.

Mpoaykuma Master no3sonaeT NnoaLepmnsaTb
BbICOKYIO MPOV3BOAMTENBHOCTD TPYAA

B 6€30MacHbIX paboumx yCnoBMUAX.
VcnaputenbHble oxnagutenn Master
MO3BOMAT 4OCTNYb KOMMPOMMCCA MEXY
BNAXKHOCTBIO M OXNaxkAeHem v 13bexatb
pe3Kyx nepenagos Temnepatyp, Uto
61aroTBOPHO OTPAXKaETCA Ha 30POBbE NOAEN.



Mbl npefnaraem CUCTeMbl OXNaXKAEHWA He TOMbKO ANA JIIOAEN U XKMBOTHBIX, HO 1 Ana obopynosaHusa. [eperpeslueecs
000pyaOBaHVE MOXET BbIATY 113 CTPOS, MO3ITOMY MOHVXKEHVE TeMMepaTypbl C MOMOLLbIO UCMAPUTENBHOTO
OXNAXKAEHNA NOTEHUMANBHO CNOCOOHO CIKOHOMMUTL HeMarble CPeACTBa.

Ha 3aBopax yacTo BCTpeYatoTCA OTAe/IbHbIe 30HbI C MOBbILLEHHOM TeMnepaTypoﬂ — Hanpumep, 13-3a Terna,
BblAes1AemMoro O60py£lOBaHVI€‘M nny onpeaeneHHbIMy Npon3BoACTBEHHbIMK NMPOLEeCCaMi. 3Ty npo6neMy nerko
pewmnTb C MOMOLLbIO MOBWBHOW CUCTEMBI NCMapnUTEeIbHOTO MeCTHOIo OXNaxx AeHUA.

1
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[TPVTTOMXEHWA

OxnagnTenn NcnapuTebHOro TUMa MOXHO NPUMEHSATb B
Pa3MYHbIX 06MaCTAX. Kak NpaBuio, OHM ABNAIOTCA Ny YLLNM
BbIOOPOM AN1A SKCTPEMANbHbIX YCI0BMIM PaboTbl 1 ANA OOAbLIMX
nnoLlaaen, rae NCnofb3oBaHne KOHAULMOHEPOB CULLIKOM

[AOPOro UMK HeMPaKTUYHO.

MPOMbBIWWJIEHHOCTb B LIEJIOM

[Neun n opyroe BbiaenaALLee Terno
000pynoBaHvie B MPOV3BOACTBEHHDBIX
npoLeccax Co3aatoT Ha MHOTX MPOMBbILLIEHHbBIX
NPemnpUATUAX XKapKMN MUKPOKIMMAT. Takoe
MPOVICXOANT, HanpyIMep, B CTEKONbHOWN,
CTanenuUTenHON 1 MNacTMacCoBOW
MPOMBbILLNIEHHOCTAX.

B MHOrosTaxKHbIX MPOU3BOACTBEHHbIX
NomMeLeHNAX I'IpO6J'IeMbI CTen1oM CTaHOBATCA
BCe Cepbe3Hee C NoAgbeEMOM Ha Ka)KleII;I JTax.

Bornee TOro, OTHOCKTENBHO CTapble 3aBOAb
NPOEKTUPOBaANKCh He3 yyeTa COBPEMEHHbIX
CTaHAapPTOB TEM/OBbIX Harpy3oK. ComnHue

ObICTPO HarpPeBaeT UX, ¥ COTPYAHVKIA UyBCTBYIOT
cebs, Kak B Meyu. 310 He TONbKO CHIKaeT
NPOU3BOANTENBHOCTb, HO VI MOXKET BbI3BaTh
npobnembl CO 30POBbEM, @ TaKXe BOMPOCH CO
CTOPOHbI HAZI30PHbIX 33 OXPaHOM TPY/Aa OPraHoB.

PyKOBOJIlCTBO Nno ncnapuTeNbHbIM OXNagnTenam

3aKOHbI M HOPMaTVBHble akTbl B EBpone
CTaHOBATCA BCe CTPOXKeE. B HEKOTOPBIX CTPaHax
NPV NPeBbILLEHV OMPEAENEHHOTrO YPOBHA
Temneparypbl HEOOXOAMMO YCTparBaTh
[OMNONHWTENbHbIE NepepbiBbl B pabdoTe. Kpome
TOrO, TEMO MOXET BANATb U Ha 0O0PYAOBaHMe,
YBENMYMBAA PUCK MONOMKM WM OTKa3a.

B 3aBmcumocTn ot CnTyaunn HeO6><OLLI/IMO€
OXnaxneHme moryT obecneynTb CTalMOHapHbIe
N MOBUITbHBIE ncnaputesbHble OXNnagnTenn
ONA MeCTHOIoO OXNaxkaeHnA.

Ha 3aBofax 4acTo BCTpeyatoTca OTaesbHbIe
30HbI C MOBbILIEHHON TemnepaTypon. OHu MoryT
00pa30BbIBaTLCA 113-3a TEMNa, BblAendemoro
0060PYA0BaAHMEM VIV MPOW3BOACTBEHHbBIMM
npoueccamu, Uin CKoMneHnem CoTpyAHNKOB B
STOW KOHKPETHOW 30He.
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CENbCKOE X0O3ANCTBO

BbicoKvie TemnepaTypbl MOy T OTPULIATENbHO
BAVSATb Ha KMBOTHbBIX (HANPUMEP, OHY
HAUMHAIOT [aBaTb MEHbLLE SUL| 1 MOSIOKA).

KypuLbl, Hanprmep, He MoTetoT, NO3TOMY,
KOr/ia UM CTaHOBWTCA CITMLUKOM apKo, OHM
MOTYT 3a60neTb K Aaxe NormoHyTh. Kpome
TOrO, OHM Xy>Ke pacTyT, MOTOMY UTO 13-3a
MNOBbILIEHHOW TeMMNePaTypPbl, KOTOPYIO 1M
NPUXOANTCA NEPEHOCUTD, OHW MEHbLLE efAT.

BOEHHOE AENO

Cuctembl NCNapuTeIbHOIro OXnaxaeHma
MOTYT WNPOKO NPUMEHATbCA B BOEHHOM
nene. Cuctembl Master 3a HaleXHOCTb U
MPAaKTNYHOCTb Bbl6l/]pa}OT B apMMAX MHOTI X
CTpaH AnAa oxnaxxaeHnAa MaCcTepCckux, nanaTtoxk,
aHrapoB N T. 4.

C NOMOLLbIO CUCTEM UCMAPUTENBHOTO
oxnaxaeHns Master MoXHO NpoCTo v
3QGEKTVBHO NOHU3UTL TemrnepaTypy v CO3AaTb
KOMDOPTHbBIN MUKPOKAVMAT B KOHIOLLHSAX,
KYPATHMKAX 11 NPOUMX NOACBHBIX MOMELLEHMAX.

bnarogaps paboTe BEHTUNATOPOB B
KOPOBHMKAX CHUXAETCA TaKKe KOHLEHTpaLmUs
rasos.

MHOeCTBO BOeHHbIX onepaLnii MprxoanTCA
NPOBOAWTL B Ype3BblYaHO KapKoM Kanmate
B Adpuike, Ha brvkHem BocToke v B fpyrinx
NoA0OHbBIX YCNOBMAX, TPebYIOLWMX NPUMeHEHNA
OXMaAUTENbHBIX CUCTEM. 3A€Ch OYeHb

yOOOHbI MOOMbHbIE CUCTEMBI, KOTOPbBIE flerko
TPaHCMoOPTUPOBATh 1 yCTaHaBVBATb.

13
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ABTOMOBWJIECTPOEHUE

Ha aBTOMOGUNbHBIX 3aBOfax M Ha 3aBofax
X NOCTABLMKOB (LMHHbBIX 3aBOfAX, B
NPOV3BOACTBE aBTOMOOUIbHbBIX CTEKOS,
KOpOOOK Nepefay v T. 1) BblpabaTbiBaeTcs
6onblOe KONMUeCTBo Tenna.

Kak npaBuio, B aBToCepBuce v B
WWHOMOHTaXHOM LIEHTPE [1BEPY AepaT
OTKPbITbIMY 1 MbITalOTCA 00ecneynTb
LUMPKYAUMIO BO3/yXa C NMOMOLLbIO 0ObIYHbIX
BEHTUNATOPOB. OAHAKO BEHTUNATOPDI TONBKO
nepemeLatoT ropaAYMiA BO3ayx C MecTa Ha
MecTo.

ABUALINA

OxnaanTenbHble CUCTEMbI B aBUALIMOHHOW
OTpac/u BCeraa nosb3yTcs 60MbLWNM
cnpocom. OxnaanTb aHrap O4YeHb CIOXKHO 13-3a
BbICOKWX MOTOSIKOB 1 YACTO OTKPbIBAOLIMXCS
nBepel. 3aecb XOpPOoLLo NoAoVAET MOOUIbHAA
c1CTeMa A MECTHOTO OXNaxAeHMs paboumx
30H. OxnaxaeHne BCero BHyTPeHHero
NpPOCTPaHCTBa 6bINIo Obl MYCTON TPATOW

neHer. [1ns MakcMManbHoOW rmbkocTy cnesyet
BbIOVPATb MOOWbHbBIE OXMaaNTENN. IX MOXHO
BCerga nepemMecTuTb Tya, Fe OxNakaeHve
Hy>KHee BCero.

PyKOBOJIlCTBO Nno ncnapuTeNbHbIM OXNagnTenam

MCﬂapMTeﬂbele oxnagnTenn CnpasnAatoTcA
nyyue, 1 X MOXHO I'IpI/ICI'IOCO6I/ITb KaK a4
ManeHbKnxX, Tak 1 anAa 60MbLINX I'IOMeI_I_I'eHI/IVI.

Ha aBTOroHKax NCrapuUTesibHOe oXnaxxaeHne
YaCTO NPUMEHAELTCA ANA CHMMXEHWA
TemMrneparypsbl B nuT-6oKCax u PAOOM C HUMW.

VcnaputenbHble oxnaauteny Master
KOMIMaKTHBI, 1 X NIEFKO NEPEHOCUTb C TOHKM Ha
FOHKY, JaXe Ha Pa3HbIX KOHTUHEHTaXx.

|_|pl/l NCMOJIb30BaHNM BO3AYyXOBOAA A/1A NMOLa4N
XONOAHOIo BO3yXa MOXHO OXJ1aXXAaTb TaKXe
BHYTpEeHHEee MPOCTPaHCTBO CaMOJIETOB.
MCﬂapVITeﬂbele oxXnagutenmn Master

XOPOLWO noaxoaAat anA 60}'IbLLII/IX, XOpOoWwo
BEHTUNNPYEMbIX I'IOMeLLI,eHI/IVI, a TakXe 1xX
MOXHO NCMOMb30BaThb [lae Ha OTKPbITOM
BO3ayxe. B HEKOTOPbLIX NMoAPa3aeNeHNAxX
NCMONb3YIOT NCTIaPUTENbHbIE OXNTaanTeN O
TEXHNYeCKOro O6Cﬂy>KI/I BaHWA BEPTONETOB

1 CaMONIETOB Ha OTKPbLITOM BO3yXe, KOrfa

AOCTyMa K aHrapy HeT.
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NYBJINYHbLIE MEPOTPUATNA

Ha ny6nunyHbix MeponpuaTnax ¢ 6onbwmnm 300 M? 1 CO3aaTb UaeanbHyto TemnepaTypy
KONIMYECTBOM YYaCTHMKOB B TeMsble NeTHue OHN BO3/yxa NOA HaBeCamu 1 BOKPYT HIX.
MOET OblTb OUEHb KapKO.

[loCTaTOYHO NOAKMOUNTL BOAAHOM LWAHT, 1 3Ta
Camble 6oMbLLVie UCNAapUTENbHbIE OXaAUTENN CUCTEMA MIHOBEHHO HauMHaeT BbipabaTbiBaTh
Master cnocobHbl 0x1aauTb NnoLaab 6onee XONOf T YTOAHO 1 He TpebyeT 60MbLIOro
KONMUECTBa SHEPTUN.

TIOCTUHNYHOE U PECTOPAHHOE AEJNIO

YCTaHOBKa HEOObLLIMX 1 TUXUX UCNaPUTENbHbBIX Takue oxnaanTeny MOXKHO MCNOMb30BaTh Kak

oxnaguTenei Ha Teppace OTeNA MOMOXET BHYTPW NOMELLeHWI (C OTKPbITbIMM [1BEPbMM

CO30aTb OueHb YNOOHYIO 30HY AN YXK1Ha 1 1 OKHaMW, UTO 06ecneunT MakCUManbHyo

OT/bIXa KIIMEHTOB B JKapKue NeTH1e aHW. BEHTUNALMIO Y OXNAXKAAI0LLMI SOGEKT), TaK 1
CHapY»XW.

VicnapuTenbHoe OxnaKaeHue He TONbKO

NOGYXAAET KIMEHTOB AOMbLIE HAXOAUTHCH C NMOMOLLbIO BEHTUAIALMOHHbIX PELIETOK NOTOK

B 3aBeIEHNN, HO 1 CHUXKAET KOMMUECTBO BO3/lyXa MOXHO HanpaBuUTb TyAa, rae TpebyeTca

HACEKOMBbIX, Tak Kak OHI He obaT oxnaxgeHue.

KOHOMUMOHMPOBaHMe BO3ayXa.

16
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JNTIOTNCTUKA

VicnaputenbHble OXnaamuTen He MoryT
rapaHTMpOBaTh MOAAEPKAHME B MOMELLEHWN
KOHKPETHOW TemnepaTypbl, HaNpUMep He Bbille
23 °C. OHM TONBbKO MOHWXKAIOT TemnepaTypy
BOo3ayxa Ha 3—10 °C, B 3aBMCMMOCTY OT
TemnepaTypbl, BIaXHOCTV 1 CKOPOCTU
ABVIKEHWA OKPY»KatoLLero Bo3ayxa.

|_|03TOMy B JIOMNCTUYECKMX LeHTPax AnAa
OxnaxaeHnd CKnafa Hy>kHO BHMaTe/lbHO
noaxoanTb K Bbl60py peweHna.

Hanpumep, MobubHbIE CMCTEMBI A5
MECTHOIO OX/IaXK[IEHVIA XOPOLLO NOAOVAYT ANA

MOrPYy304HO-PA3rPy30YHbIX NAOLAA0K. [519
oxnax/jeHns Lenoro cknafa Tpebyetca 6onee
MOLL{HAs CTaLMOHapHas yCTaHOBKa.

IDY30BVIKV TOXE CUMIbHO HarpeBaloTCA Nnog
NPAMbBIMI COMHEYHBIMM NlyYamn. MiHorza
Jae [10 TaKOW CTeneHW, U4To Pasrpy3unTb X
NPaKTUYECKM HEBO3MOXKHO.

HebonbLuvie MOOWNbHbIE CUCTEMBI MOMOTY T
CHW3WTb TEMMepaTypy A0 YPOBHSA, NOAXOAALLETO
ANA TOro, 4toObl PAOOTHUKIM MOV 3arpy»KaTh

1 pasrpykaTb rpy30BVKHY, KOHTEMHEPDI 1 TaK
fanee.

L

APYTME OBNTACTU NMPUMEHEHUA

B Lenom, ncnaputensHoe oxnaxaeHvie

XOPOLIO NOAXOAWT ANd 6ONBLIKX 1 YaCTUUHO
NV NOIHOCTBIO OTKPBITHIX MPOCTPAHCTB.
MpriMepamn MOryT CIYXKWUTb TEMINLbI,
CNOPTMBHbIE 3arTbl, LEPKBU 1NN GUTHEC-LIEHTPSI.

YacTto AnA Takmnx yCNIoBWiA He CyllecTByeT
peanbHbIX aflbTePHATNB, KOTOPbIE Obl
obecneymnmn Hy>kHoe oxnaxieHvie npu
pa3yMHbIX 3aTpaTax.

17

PyKOBO}IlCTBO No ncnapuTeNibHbIM OXNagnTenam



4

BOTTPOCHI N OTBETDI

3HAKOMCTBO C KOHLIEMLMEN UCMAPUTENBHOMO OXaXaeHs
NPVBENO K MOoABNEHNIO OOMBbLIErO YMCIa BOMPOCOB, YeM OTBETOB?
B 3ToM pa3nene npureeaeHbl OTBETH Ha HEKOTOPbIE 13 Harbonee
4aCTO 3a/laBaeMblX BOMPOCOB, CBA3AHHbIX C UCMAPUTENbHbBIM
oxnaxaeHnem. ObpallanTech K Ham, EC/IV BALLIErO BONPOCa He

OKa3aocb B crnncke!

YPOBEHb LUYMA

MOXHO Nt CHN3UTb YPOBEHD LLyMa OT
ncnapuTenbHbX oxnagutenein? Bocnpuatne
3BYKa CyObeKTVBHO, U OfIVH 1 TOT Xe 3BYK
Pa3HbIMY TI0AbMY OYET MHTEPNPETUPOBATHCH
no-pasHomy. [Ins Hallen OCHOBHOM ayanTopuUn
OXJTaXAEeHNE HAMHOIO BaXkHee, YeM CHUKeHNe
wyma. Haww oxnaauteny ocHalleHbl GyHKUMen
perynMpoBKM CKOPOCTU. 3TO MO3BONAET
CHY3WTb CKOPOCTb M TeM CaMblv YPOBEHb
WwyMa, eciv 310 Heobxoanmo. Yem meHble
OXJTaAUTENb, TEM HIXeE YPOBEHD LUYyMa. YPOBEHb
WyMa Halwx YyCTPOMCTB cocTaBnsaeT oT 60 Ao
66 ab.

YCTPAHEHUE BUPYCOB

MoryT nu ucnaputenbHble OXnaguTenm
ae3nHerumMpoBaTth Bo3ayx? C Havyana anvaemmm
COVID-19 B 2020 rogy ncnaputenbHble
oxnagutenu Master ocHallatoTcaA
yNeTPad1ONeToBbIMMN U3NyUaTeNAMN.
YneTpaduronetoBoe v3nyuyeHvie yorsaet
nobble GakTepuM 1 BUPYChl B BOAE, KOTOPas
MCMONb3yeTCs B CNapuTeNbHOM OXlaauTene.
MockonbKy yneTpaduroneToBoe 1snydeHvie
OYeHb KOHLEHTPUPOBAHO, MOTpebneHne
3Heprum He3HaUNTEeNbHO.

PUCK MHOEKLIAN

He noBblIlWaloT 1 MCNapuUTenbHble OxnagnTeny
PUCK MHEKLMIA 1 [pyrnX Npobnem co
3p0poBbem? Haobopot! 310 npeacTaBneHvie
00bIYHO OCHOBBIBAETCA Ha OWMOOUHOM
npeanonoXKeHNn, UTo HebosbLLIOE NMoBbILEHMEe
BNAXXHOCTU 113-33 PAOOTHI MCNAPUTENbHBIX
OXNaAnTenei MOXeT MPUBECTY K PA3MHOXEHMIO
rp1OKOB, BUPYCOB v GakTepuii. Bce
ncnaputenbHble oxnagntenn Master dunbTpytoT
BO3yX, TeM CaMbIM YCTPAHAA YacTyLbl, KOTOpbIE
MOTYT NepeHOCHTb BaKTePUN 1 BUPYCHI.
[onoxuntenbHbIN 3GdeKT OT MCMOoNb30BaHUA
MCNapeHna XOpoLLIO NOATBEPKAEH
nccneoBaHNAMN.

PACIMPOCTPAHEHWUE
JNNETMOHEJJIbI

He nosbiwaeT N1 ncnaputenbHoe oxnaxaeHne
PUCK PaCcNpOCTPaHEHVs NervioHensbl, Befb B
Hem ncnonb3yetca soda’ Het. Boga, kotopas
MCMoNb3yeTca B oxaanuTensx, NOCTOAHHO
LBUXETCA, 1 ee TemnepaTypa NnoaaepKmnBaeTca
HV3KOW. Takasa cpefia HebnaronpusaTHa ANs
NernoHenbl.

NCNAPUTEJIbHBIE OXJIABUTEJIN MASTER AELIEBbBI U 3KOJ1IOrM4HbI MO CPABHEHUIO CO
BCEMW AJIbTEPHATUBAMU, AOCTYMHbIMU HA PbIHKE

PyKOBOLlCTBO Nno ncnapuTeNbHbIM OXNagnTenam



OXNAXAAIOLLAA
CNOCOBHOCTb

HackonbKo ncnaputenbHbI oxnaautens
MOXET NMOHM3UTb TemnepaTtypy? Kak npasuno,
CHMKeHwue cocTasnaet ot 3 go 10 °C, Ho

3TO 3aBUCUT OT BHELIHMX GaKTOPOB —
TemnepaTypbl, BIaXXHOCTV 1 AOCTYNHOM
BeHTUNAUMK. YeM Bbllle TeMnepaTypa BO3ayxa,
Tem CUIbHee ero MOXKHO OXNaanTb. Yem

HVIXXe BNaXXHOCTb, Tem 00Jblie BOAbI MOXeET
MCNapUTLCA B OXaAUTENe, N YeM CUNbHee
BEHTUNALMA, TEM NyUlle OHM PAabOTaloT.

NOTPEBJIEHUE SHEPTUN

CKonbKo SHeprmmn I'IOTpe6J'IFHOT oxnagntenwn?
McnapMTeanb\e oxnagnteny Master oyeHb

3KOHOMMYHbI. OHM OCHaLLIEHDI d)yHKLI,l/iel;i CMeHbl

CKOpOCTK 1 NoTpebnstoT oT 250 fo 750 BT. 370
00X0AMTCA NPUMEPHO B 1 €BPO B fiEHD.
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YIMNPABJIEHUE MOTOKOM
BO3OYXA

Kak oTperynnmpoBaTtb NOTOK BO3AyXa?
bonblumHcTBO OxnNaguTenen Master

OCHaLLEeHO BEHTUNALMOHHbBIMM PELIETKAMM,
MO3BONALLWMMY MEHATL CXEMY U HanpaBneHne
BO3/yLIHOro NoToka. Kpome Toro, oxnagutenn
OCHalLieHbl GyHKLMeN perynmpoBKM CKOPOCTH,
YTO MO3BONAET CHM3UTb CKOPOCTb MOTOKA.

[pyroe pelieHne — NofgHATb OXNaauTeNb Ha
60/l BBICOTY, UTOObI MOTOK BO3/YyXa He Obif
HanpaBneH Ha nofei (XonoaHbIN BO3ayx Bceraa
OnyCcKaeTCs, NO3TOMY OxnaxaeHne obecneueHo
1 B 3TOW Cxeme).
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MASTER

CLIMATE SOLUTIONS

Dantherm A/S
Marienlystvej 65
DK-7800 Skive
HaHua

Ten. +45 96 14 37 00

Dantherm Sp. z o0.0.
ul. Magazynowa 5a
62-023 Gadki
[onbwa

Ten. +48 61 65 44 000

Dantherm SP S.A.
C/Calabozos

6 (Poligono Industrial)
28108 Alcobendas, Madrid
VcnaHua

Ten. +34 91 661 45 00

Dantherm Ltd.

Unit 12, Galliford Road
Maldon CM9 4XD
BenmkobputaHuis

Ten. +44 (0)1621 856611

Dantherm AS
Lokkedsveien 26
3138 Skallestad
Hopserusa

Ten.+47 333516 00

Dantherm LLC

yn. TpaHcnoptHasn, 22/2
142800, CrynuHo
Mocksa

Poccus

Ten. +7 (495) 642 444 8

Dantherm GmbH
Oststrale 148

22844 Norderstedt
[epmaHma

Ten. +49 40 526 8790

Dantherm AB
Fridhemsvdgen 3

602 13 Norrkoping
[Lseumsa

Ten. +46 (0)11 19 30 40

Dantherm SAS

23 rue Eugene Henaff
69694 Vénissieux Cedex
OpaHuma

Ten. +3347847 1111

Junep:

CNEAOMTE 3A HOBOCTAMM

noaANUWUTECb HA HAC:

You

Dantherm S.p.A.

Via Gardesana 11
37010 Pastrengo (VR)
Nranna

Ten. +39 045 6770533

Dantherm AG

Im Vorderasp 4

8154 Oberglatt ZH
llIBenuapws

Ten. +4144 85151 51

MCS China
Unit 2B, No. 512
Yunchuan Road

Baoshang, Shanghai, 201906

China
t. +8621 61486668

mcsworld.com



