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BBEAEHWE

VicnapuTenbHoe oxNaxkaeHne —- 3TO eCTeCTBEHHbIV MeTO[
OXNIaXEeHWVA, KOTOPbIM CTAaHOBUTCA BCe Honee NonynsapHbIM
bnarogapsa CBOVMM MHOFOUYMCIEHHBIM MPEUMYLLIECTBAM.

MprMEHeHNe NCMNapUTENbHOTO OXMaXAeHA
(ewe ero Ha3blBalOT OUOKOHAMLMOHUPOBAHVEM
U aavabaTNyecKM OxXnaxk AeHvem)
CTaHOBUTCA elle bonee aKTyanbHbIM,

ecnu obpaTnTb BHYMaHME Ha Npobnembl
3alUMTbl OKPY»KatoLLEeN cpefibl U POCT LeH Ha
3NEKTPO3HEPTHIHO.

3TO Hefloporas anbTepHaTVBHAsA TeXHOMOrKA,
Tpebyiollasn oueHb Mano SHeprun.
VlcnaputenbHble oxnaanTent NpocTsl B
00CNYKMBaHWW 1 He TpebyIoT cnevumnanbHON
YCTaHOBKM (3TO OTHOCUTCA K MOOUIbHBIM
moaenam). JoCcTaTouHo NoAKMOYMTL Nogady
BO[Ibl UM 3aNONHNUTD 6aK, 1 OxnagnTenb
HeMeANeHHO HauHeT AeliCTBOBATb.

PyKOBOLlCTBO no ncnapuTesibHbIM OXNnagnTenam

o OT rofa KNMMat CTaHOBUTCA Xapye, 1
MHOTMME KOMMaHUM HaUMHAIOT 3ayMblBaTbCA O
6e30MacHOCTL 1 Npour3BoAUTENBHOCTM. LLlecTb
13 NMOCNeAHNX AECATH NET OblV PEKOPAHO
xapkumn (2010, 2014, 2015, 2017, 2018 n
2019 rogpl). B EBpone KonmnyecTso Tenbix Hein
3a nepviod ¢ 1960 no 2019 roa yasounocs.
Kpome Toro, HopmaTyBbl, HanpasieHHble

Ha NpefoTBpaLleHve paboTbl B YCIOBMAX
NOBbLILEHHOW TemnepaTypbl, C KaxAbiM FOA0M
CTAHOBATCSA BCe OOnee KeCTKUMM.

B pe3ynbTate MHOMMe KOMMaHWM BbIHYKAEHDI
NCKaTb 3OdEKTUBHbIE CUCTEMbBI OXaXKAEHNS
LA KPYMHbBIX MPOMBILLNEHHBIX CKNAL0B,
AHrapoB VN aBTOMOOWIbHBIX 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 npeanpuAaTUA B PasHbIX

MOSHBI CMEKTP MOOWIBHBIX 1 CTALUMOHAPHbIX CTpaHax M1pa MOV Obl C ee MOMOLLbIO

CUCTEM UCMApUTENBHOTO oxnaxaeHusa. OHK COKOHOMUTb CPEACTBA U OHOBPEMEHHO

3KOHOMMUHBI 1 SOGEKTUBHBI 1 CNOCOBHBI cAenatb yCroBua paboTsl B MoMelleHnsax bonee

YNyUWnTb YCNOBUS TPYAA, KOMDOPT 1 KOMGOOPTHBIMU.

NPOW3BOANTENBHOCTb. OnbITHbIE CRELMAnUCTbl MO TEXHOMOTUAM
oxnaxgeHuna Master Climate Solutions rotosbl

3T0 PYKOBO[CTBO AOIXKHO MOMOUb BaM MOHAT, MOMOUYb BaM HalTV OTBETHI Ha NtoOble BOMPOCHI.

YTO TaKOe UCMapPUTENbHOE OXNaXKIeHMe, Ha

KaKWX MPUHLUMNAX OHO OCHOBAHO, KaKyto Mosib3y »Kenaem npuATHOro uteHums!

113 HETO MOXHO M13BNeYb, e ero yulle BCero
MPUMEHATb 1 MHOTOe [IpYyroe.

VicnapwTenbHoe oxnaxkieHne — OTHOCUTENbHO
Her3BeCTHas, HO Upe3BblYaliHO SKOHOMMYHASA

1 3ddEKTUBHAA MO CPABHEHWIO C APYTNMY,
TEXHONOTWA CO3AaHNA UCKYCCTBEHHOMO

PyKOBO}JCTBO no ncnapuTenbHbIM OXNnagnTenam
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BBEAEHWE B TEXHOJTOT MO
NCITAPUTEJIBHOTO

OXJTTAMKOAEHWA

NCTOPUNA NCMTAPUTEJIBHOIO OXJIAXAEHUA

B IpesHem Ernnte, Mpeunn n Pume ana
OXJTaX[eHNA BO3yxXa B MOMeLLeHWM
MCMONb30BaNv CMOYEHHYIO BOAOW TKaHb. Ee
pasBelwiBanv Nepes BXo4amu B XUauLLe nnm
nepeja okHamu. Betep, NpoayBatoLLmii HaCKBO3b
MOKPYIO TKaHb, BbI3bIBaeT MCMapeHe BObl,
OTYero BO34yX B NMOMELLEHNN OXTaXKAAETCA.

B XV Beke Oblnn co3aaHbl nepsble
MexaHmnyeckme seHTUNATopsbl. B XVIII sexke
NpPON3BOANTENN TKaHel B HOBOM AHIINK
Ha4anM NPUMeHATb ANA KOHALMOHMPOBaHNA
BO3/yxa Ha pabprikax BoAAHbIE MCMapUTEbHble
cucTembl. Takad cMcTeMa cocTosna 13 6ombLUnxX
«rpagnpeH» C BEHTUIATOPaMU, KOTOPble
HarHeTann OxXNaKAeHHbIN BOAOW BO3[yX BHYTPb
30aHKA.

YTO NMPEACTABNAET COBON MCNAPUTEJIbHOE

OXNAXAOEHUE?

MoMHITE, KaK XONOAHO OblBAET BBIXOAWTL 13
BOZbl MOCHIE KyMaHWA Jaxe B KapKuii Cyxol
LieHb, eC/V BNaXHYI0 KOXy 0bflyBaeT BeTep?
OkyHwTe nanew, B BOAY, a 3aTem Noayite

Ha Hero. OT TOro, UTo Bofa MCnapAeTcs,

Bbl MOUYBCTBYETE Npoxay. 970 1 ecTb
MCnapuTenbHOe OXNaxkaeHNe.

MonpobyiiTe coenaTe TO e Camoe, ecnn
LBMKeHWA BO3AyXa HeT. OKPY»KatoWnii BO3ayxX
OBICTPO HACHILLAETCA BNArow, UCnapeHus HeT, v
OXNaXKAAOLLMI SPDEKT 1cue3aeT.

YCTPOMCTBA MCMAPUTENBHOTO OXNaXXAeHMA

PyKOBOLlCTBO Nno ncnapuTeNbHbIM OXNagnTenam

CaMK CO3[at0T 3TOT eCTECTBEHHbIN npouecc
1 BbIAAIOT MOCTOAHHbBIM MOTOK XOJTOAHOrO
OCBeXatolero Bo3jyxa B Xapkoe rnomMelujeHve.




MPUHLMN BENCTBUA

Ceppuem ccTembl CNapPUTENBHOTO
OXNaXAEHNA ABNAETCA LENI0NO03HbBIA GUNBTP,
NpoxofA Yepe3 KOTOPbI BOAa MCnapAeTcs, a
BO3[YyX OX/aXAaeTcs.

Oxnaxpatouve GUnsTPbl A4NA cucTem
NCNapUTENbHOTO OXNaXKAEeHNA AeNaloTca

113 CKNEEHHbIX BMECTe rodprpPOBaHHbIX
LenioNo3HbIX MMCToB. MaTepuran nponutaH
CneumanbHbIMKU XMMUYECK M COCTaBamM 1A
npefoTBPaLLEHA THUEHNA 1 0becneyeHmn

B pe3ynbmame koHmakma mexoy 8030yXoMm u

8000Ui npoucxo0um ucnapeHue.

(4

JNWTENbHOTO CPOKa CIy6bl 1 MPOCTOTbI
0OCNYKMBAHNSA.

BcTpoeHHan crcTema pacnpesenenuna Bogbl

pPaBHOMEPHO pacnpeaensaeT BOAY Mo GunsTpy,
uTOBbI BCA MOBEPXHOCTb OCTaBanach BaXKHOM.
37O MakCUManbHO YBENMUMBAET OXNaXK AL

3¢dekT.

BeHTMNATOPbI CO3AaI0T OTPHLATENbHOE
[aBneHve, Nposysas BO3AyX yepes GUnsTPb.

Cucmema ynpassieHud ynpassisem 8005HbIM
HACOCOM U 8eHMuUJ1Amopom, Komopbllj
HazHemaem xo/100HbIU BO36yX 8 nomeuwjeHue.

PyKOBOﬂCTBO no ncnapuTesibHbiIM OXnagnTenam



UCMAPUTEJIbHOE OXJTAXKAEHUE N BNAXHOCTDb

B 3aaHHOM 0Obeme BO3Myxa Npu
onpefeneHHol TemnepaType 1 faBieHn MoxXeT
copepatbCs He bonee CTPOro onpeaeneHHoro
KONMUeCcTBa BOAAHOro napa. Ecim 8 5Tom
obbeme Bo3fyxa conepxutcsa 50 % Bnarv oT Toro
KONMUECTBa, KOTOPOE OH MOXET COfIepKaThb, Mbl
FOBOPUM, UTO €70 OTHOCUTESNbHAS BIAXKHOCTb
coctaenaet 50 %.

Yem MKapye AeHb 1 Yem Cylle BO3AyX, TeM
ChnbHee ero MOXHO OxnaanTb C MOMOLbIO
ncnapeHna. Mo»HO cKka3aTb, UTo ncnaputesnbHoe
OoxnaxpeHne pa6OTaeT JNydlie BCero MMIMeHHO
TOrAda, Korga OHO Oosblie BCero HY>KHO.

Tem He MeHee Haln UCNapUTe/IbHbIE
OXNafMUTeNN PacCUmTaHbl Ha SOGeKTUBHYIO
PaboTy 1 B YCIOBWAX BLICOKOW BNaxHOCTN. OHM
BCe elle OynyT HamHOro 6onee 3hOEKTVBHBIMM,
YyeM NPOCTON BEHTUAATOP, FOHAIOWWIA TEMNbIV
BO3MYX.

B 3aBMCKMMOCTY OT TEeMNepaTypPbl U BAXKHOCTM
Cpefbl, B KOTOPOW! paboTaeT OXaanTesb, OH
MOXeT MOBbLICUTb BNAXXHOCTb Ha 2—5 %. 370
HebonbLIOE yBenuueHve He GyaeT 3aMeTHO,
€C/IV NMOMELLIEHVe BEHTUVIPDYETCA 1 BO3AYX,
BbIPabaThiBaEMbI YCTPOWNCTBOM, OTBOAMTCA.

OTHOCUTEJIbHAA BJIAXXHOCTb

B 370l TAONMLIE NOKa3aHa TeopeTnyecKas
Temneparypa Bo3fyxa Ha Bbixome 113
oxnaguTens.

TeopeTvueckas TemnepaTypa BO3gyxa Ha
BbIXOAE 3aBMCUT OT TEMMEPATYPbl BO3AYXa Ha
BXOZE 1 OT OTHOCUTESIbHOM BJIAXKHOCTU.

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 TEeMNepaTypy BO3fyxa Ha Bxofe
1 OTHOCUTENbHYIO BNIaXKHOCTb. 3HaueHue
Ha nepeceyeHnmn CTPOKK v cTonbua byaet
TEOPETNYECKO TemMnepaTypol BO3Ayxa Ha
BbIxOfe.

Mpumep:
Temnepamypa 8030yxa Ha exolde = 35 °C

OmHocumeneHas enaxHocme =30 %
Temnepamypa 8030yxa Ha ebixooe = 26 °C



NCMAPUTEJIbHOE OXJTAXAEHWUE B CPABHEHUN C
KOHAUMUUOHUPOBAHUEM BO3AYXA

B Lienom, akcnnyaTaUmMoHHbIe Pacxodbl Ha [1nA 6onbLKX OTKPbITBIX MIOWAA0K, Hanpumep
MCNAPUTENbHBIA OXNaAUTENb 3HAUNTENBHO QHrapOB WM LIEXOB C OTKPBITbIMU ABEPAMM,
HIPKE, YeM Y CUCTEMbI LIEHTPANTBHOTO XOPOLUEN anbTepHaTVBbI UCMAPUTENbHOMY
KOHAWUMOHMPOBaHNA. HauanbHble BIOXEHWA B OXNAXAEHWIO HeT. KOHAMUMOHEPbI JOpOr
000opynoBaHMe Takxe HIXKe, YeM Y aHarorMuHOro 1 MOT'YT BbI3BaTb YXyALLEHWE CamMOuyBCTBUA
KOHOVLIVIOHUPYIOLLEro 060PYAOBaHN. N0AeN, HanpUMep CyxoCTb B ropne. BeHTunATop
Ha CaMOM [lefle He OxXNaXkAaeT — OH MPOCTO
3a4acTyio KOHAMLUMOHEPbI HELIeNecoobpasHo MeperoHAeT ropaYmnii BO3MYX.
1 CIVILLKOM JOPOTO MCMOMb30BaTh B MHoOrMe CKNOHHbI CANLIKOM Y4acTo MCMOMb30BaTh
6ONBLLVIX MPOMBbILLIEHHBIX MOMELLeHNAX B KOHAWUMOHMPOBaHME BO3Ayxa. JTO BeAEeT
CUIY VX PA3MEPOB, A TaKXKe 13-3a TOro, UTo K MOBbILEHHOMY PACXOAy SHEPIUK, Tak Kak
JBEPU TaK1X MOMEeLLeHI YacTo ObIBAIOT ANA KOHAVLVOHNPOBAHNA HYXKHO CO3AaTb 1
OTKPbITbI. B MCMapuTenbHOM OxnaxaeHun He noaaepXuBaTh 6OMbLUYIO Pa3HULY TemnepaTyp
MCMNOMb3YOTCA rasbl ¥ KOMMPECCOPbI. MeXLy BHYTPEHHEN 1 HapyKHOW CPeAoWN.
[TOMMMO HI3KMX SKCTTYaTaUMOHHDBIX PACXOA0B B ncnaputenbHbix oxnagutenax Master
1 IPOCTOTb YCTAHOBKM, MCMapUTENbHOE MCNOMb3yeTCA TeNNOHOCUTENb C BbICOKOWM
OXNAXKAEHWE ABNAETCH IKONOMMUECKIN UNCTO 3GHEKTUBHOCTBIO, UTO MO3BONAET 3OHEKTUBHO
aNbTePHATUBOW TPAAMLMOHHBIM KOHAVLMOHEPaMm OXNaX4aTb BO3AYX AaxKe NpW OUYEHb BbICOKOM
BO3/yXa, MOCKOSMbKY B HEM He MCMOMb3YI0TCA OTHOCUTENBHOW BAAXKHOCTN. ITO B COYETaHNM
XyafiareHTbl 1 TpebyeTcs B pasbl MeHbLUe C HAAEXKHON NEPEHOCHOW KOHCTPYKLIMEN,
3NEKTPOSHEPTMM MO CPABHEHNIO C APYTMM NO3BOMIAIOLLEN YCTAHOBUTL OXMIaANTENb B II0OOM
BapUaHTaMV OXNaXAEHNA. MeCTe 3aBOAa, aHrapa WUam MacTepckow, jenaet
MX MA€aNbHO COOTBETCTBYIOLMMY 3aaje
B cpegHem CTOMMOCTb MCNONb30BaHMA MECTHOrO OXNaXKAEHNA — Tawm, rae OHO Hanbonee
cocTaBnaeT Bcero okono 10 % oT CTOUMOCTW Heobxo4Mmo.

TPAANLIMOHHOWM CUCTEMbI KOHANLIMOHUPOBAHWIS
BO3Ayxa. A 3HaUWT, B rof] SKOHOMATCA COTHM Un
Jlaxke TbICAUM eBPO.

NCMAPUTEJIbHBIE OXJIAQUTEJIU MASTER

HU3KIE
1@ SKCMAYATALUMOHHbIE MPOCTAA YCTAHOBKA

PACXO/b

BE3OMACHbI 117 y W 3K%”OFWE§KV'

S 1OPOBbS YNCTHIE, BE
XNALATEHTA

PABOTAIOT MPY |

OTKPHITHIX [IBEPAX U MOBUMbHBIE

OKHAX

P)/KOBOJJCTBO No ncnapuTeNibHbIM OXNagnTenam
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BEHTUNALNA

CBEXUI M YNCTBIN BO3YX HEOOXOAMM AN
NOAAEPXaAHNA KOMPOPTHDBIX M TUMMEHNYECKIIX
YCIIOBUIA, CNOCOOCTBYIOLLVIX MOBBILLEHMIO
3bdeKkTVBHOCTV TRYAA.

[InA co3naHva rrvieHnYHoN aTMochepsi
UPE3BbIYANHO BAXKHO OUMLLATL BO3AYX, YCTRAHASA

3arpA3HEHNA N, MO KpaHel Mepe, ymeHbluas
WX KOHLIeHTpaUmio. KauecTBo BO3/yxa B pabouem
NOMELLEHNM YNYULLIAETCA MPU BEHTUNALMN
OXTAXKAEHHbIM 1 OTOUNBTPOBAHHBIM BO3/YXOM.

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

PABOTA B YCNIOBMAX NOBbILLEHHOM TEMMNEPATYPbI

MuKpoknmnmat Ha pabouem mecTe
HenocpeaCTBEHHO BAUAET Ha KOMOPT

1 3ddeKTNBHOCTL TPyaa. B Aoknaze
EBponelickon dbefepaummn opraHm3aummn
CMEeuMancToB No OTOMMEHMIO, BEHTUAALMN

1 KOHAMLMOHWPOBaHWIO Bo3ayxa (REHVA),
onybnmkosaHHoM B 2011 r, yTBEpKAaeTCA, UTo
HanAyYLLMMKL YCIOBUAMM ANA PaboTbl ABNAETCA
Temnepatypa 23-25 °C n BnaxxHOCTb 45-60 %.
B npombilneHHoM cpefe TeMnepaTtypa MOXeT
noxoautb go 27 °C.

TemnepaTtypa B nomelleHusx 6e3
KOHAMUMOHNPOBAHWA 4acTo MpeBblllaeT

3TOT YPOBEHb — HAMNPUMED, B IMTEMHbIX

Lexax v NPOUKX ropsaumnx TeXHONOrMYECKIX
npoLeccax. 370 NPUBOAUT K PaboTe B YCNOBMAX
NOBbILLIEHHOW TeMMNEePaTypPbl, MOBbILLIAET

PUCK HECYACTHBIX C/TyYaeB 1 OAHOBPEMEHHO
CHWKAeT MPOM3BOANTENbHOCTb TPYAA.

BiusaHvie paboTbl B YCIOBMAX MOBbILLEHHOM
TEMNepPaTypbl 1 CBA3AHHbIE C HEIM PACXOAb! B
GOMbLWMHCTBE KOMMAHWIA YUUTHIBAIOTCA MAOXO.
Ecnv paboTHIK nafjaeT B 0OMOPOK 13-3a
neperpesa, B OTUETbl 3TO MHOMAA NOMaJaeT B
BUAE OOMOPOKa 6e3 BUANMOM MPUUKHBI.

PabOTHMKM, CIIMLLIKOM [JO/Ir0 NOABEPratolmnecs
BO3[EMCTBIIO BbICOKMX TemnepaTyp (dakTopamm
neperpesa MOryT ObiTb TeMMepaTypa BO3AyXa,

PyKOBOJIlCTBO Nno ncnapuTeNbHbIM OXNagnTenam

CKOPOCTb BETPAQ, BN1IaXXHOCTb, CONTHEYHOEe
M3nyyveHne n T [1.), HAUVHAIOT UCMBITbIBATD
TPYAHOCTK C KOHLleHTpaLI,VIel?I BHUMAHMA. Y HUX
MOTyT BO3HMKaTb 06e3BOXMBaHMe, cynoporn,
rONTOBOKPYXeHWA 1 O6MODOKI/I.

TpaavUMOHHbBIE CUCTEMbI KOHANLIMOHVPOBAHUS
BO3/yXa Njoxo PaboTatoT Ha 6OMbLLINX
OTKPbITHIX MI0LaAKaX, HaNpumep 8
NPOM3BOACTBEHHBIX LIEXaX UV Ha CKafax.

A yCTaHOBKa ¥ SKCMyaTaLmsa CUcTembl
KOHAVUMOHNPOBAHNSA, COCOBHOM 3OGEKTUBHO
paboTaTh B TaKMX YCNOBUAX, 0OXOAATCA OUeHb
7I0poro.

Mbl pekoMeHayemM NPUMEHSATL CMapUTEbHbIE
OXMafNTENN, TOTOMY UTO OHM CMOCOGHI
co3aaTb KOMBOPTHbBIE Paboume YCIoBMA Npu
Pa3yMHbIX MHBECTULIVMOHHbIX BAOKEHMAX.

Mpoaykums Master no3sonseT noaaepxrsaTh
BbICOKYO MPOW3BOAMTENBHOCTD TPY/AA

B 6€30MacHbIX paboumx yCnoBMUAX.
VcnaputenbHble oxnaauteny Master
NO3BONAIOT AOCTVUYb KOMIPOMUCCA MEXAY
BNAXKHOCTBIO 1 OXNAXKAEHWEM U 136exaTb
pEe3KMNX Nepenasos TemrnepaTyp, 4to
61aroTBOPHO OTPAKAETCA Ha 3A0POBbLE N0AEN.



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

Ha 3aBoaax yacTo BCTpeYatoTCA OTAe/IbHbIe 30HbI C MOBbILLEHHOM TeMnepaTypoM — Hanpumep, 13-3a Terna,
BblAe1AemMoro O60p)/LlOBaHVI€‘M nny onpeaeneHHbIMy Npon3BoOACTBEHHbIMK MPOLEeCCaMi. 3Ty l'lpO6J'|€My nerko
pewmnTb C MOMOLLbIO MOBWIBHOW CUCTEMBI NCMNapnUTeIbHOTO MeCTHOIo OXNaxx AeHUA.

1
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[TPVTTOMXEHWA

Oxnanmeﬂm NCHapPUTENBbHOTO TIMa MOXXHO NMPUMEHATb B
Pa3JIN4YHbIX obnacTax. Kak MnpaBnJ1o, OHN ABJTAKOTCA JTyHLINM
BbI60pOM 1A SKCTPEeEMaJTIbHbIX yCJ'IOBl/ll;l pa6OTbI W OnA OOoNbLLIMX
nnouwlagew, rae Ncnonb3oBaHme KOHONLUMOHEPOB CITMWLKOM

[OPOrO NAW HEMPAKTNYHO.

MPOMbBIWWJIEHHOCTb B LIEJIOM

[Neun v gpyroe BbiaenAoLLee Tenno
060pyAOBaHE B MPOV3BOACTBEHHbIX
npoueccax CO3Aat0T Ha MHOTX MPOMbILLIEHHBIX
NPEANPUATUAX XAPKUA MUKPOKMMAT. Takoe
MPOVICXOANT, HaNPUMEP, B CTEKOSTBHOW,
CTanenuTernHow 1 MNacTMacCcoBOW
MPOMBILLTEHHOCTAX.

B MHOTO3TaXHbIX MPOU3BOACTBEHHbIX
NOMELLIEHVAX MPOGIEMbI C TEMIOM CTAHOBATCS
BCE CEPbe3Hee C MOABEMOM Ha KaXKabl STax.

Bonee TOro, OTHOCUTENBHO CTapble 3aBofbl
NPOEKTVMPOBANNCH 63 yueTa COBPEMEHHbIX
CTaH[aPTOB TEMNOBbIX Harpy3ok. ComnHue

ObICTPO HArPEeBaeT WX, ¥ COTPYAHWKNA YyBCTBYIOT
cebA, KaK B Nneyn. ITo He TONMbKO CHIKAEeT
NPOVI3BOAUTENBHOCTb, HO 1 MOXET BbI3BaTh
Npo6iembl CO 3A0POBLEM, a TaKXe BOMPOCH CO
CTOPOHbI HAA30PHbIX 33 OXPAHOW TPYAA OPraHoB.

PyKOBOﬂCTBO no ncnapuTesibHbIM OXNnagnTenam

3aKOHbI 1 HOpMaTVIBHbIe aKTbl B EBpone
CTaHOBATCA BCe CTPOXKeE. B HEKOTOPBIX CTPaHax
NPV NPeBbILLEHV OMPEAENEHHOO YPOBHA
Temneparypbl HEOOXOAMMO YCTparBaTh
[OMNONHWTENbHbIE NepepbiBbl B paboTe. Kpome
TOrO, TEMJO MOXET BANATH U Ha 0O0pYOBaHHe,
YBENMYMBAA PUCK MONOMKM MW OTKa3a.

B 3aBUCKMOCTY OT CUTYaLIMK HEOOXOAMMOE
oXnaXkaeHne MoryT obecneunTsb CTalnoHapHble
UV MOOWIbHbBIE CMapUTENbHBIE OXaAnTeNn
[N MECTHOTO OXNaXKEHWIS.

Ha 3aBoax 4acTo BCTpeyatoTca OTaeNbHbIe
30HbI C MOBbILIEHHON TemnepaTypon. OHu MoryT
00pa30BbIBaTLCA 113-3a TEMNa, BbleNAemoro
060pyA0BaAHMEM VAV MPOW3BOACTBEHHbBIMM
npoLeccamu, Vv CKOMIeHrem COTPYAHUKOB B
3TOW KOHKPETHOW 30He.




CENbCKOE X0O3ANCTBO

BbicoKvie TemnepaTypbl MOy T OTPULIATENbHO
BAVSATb Ha KMBOTHbBIX (HANPUMED, OHY
HAUMHAIOT [JaBaTb MEHbLLE AUL| 1 MOSIOKA).

KypuLbl, Hanprmep, He MoTetoT, No3TOMY,
KOr/ia UM CTaHOBWTCA CITMLUKOM apKo, OHM
MOTYT 3a60neTb nn Aaxe NornoHyTh. Kpome
TOrO, OHM Xy>Ke pacTyT, MOTOMY UTO 13-3a
MNOBbILIEHHOW TeMMNepaTypbl, KOTOPYIO 1M
NPUXOANTCA NEPEHOCUTD, OHW MEHbLLE efAT.

BOEHHOE AENO

CUCTEMBI UCMAPUTENBHOTO OX/aXKaeHNs
MOTYT WPOKO MPUMEHATLCHA B BOBHHOM
aene. Cuctembl Master 3a HaeXHOCTb U
NPAKTUYHOCTb BbIOVPAKOT B aPMUSIX MHOTUX
CTPaH ANA OXNAXOEHNA MAaCTePCKIX, NanaTok,
aHrapoB U T. f.

C NOMOLLbIO CUCTEM UCMAPUTENBHOTO
oxnaxkaeHns Master MOXHO NpoCTo v
3OGEKTVBHO NOHU3UTL TemnepaTypy v CO3AaTb
KOMDOPTHbBIN MUKPOKAVMAT B KOHIOLLHSAX,
KYPATHMKAX 11 NPOUMX NOACBHBIX MOMELLEHMAX.

bnarogaps paboTe BEHTUNATOPOB B
KOPOBHMKAX CHUXAETCA TakKe KOHLEHTpaLmus
rasos.

MHOXeCTBO BOeHHbIX onepaLnii MprxoanTCa
NPOBOAWTL B Ype3BblYaNHO »KapKOM Kanmate
B AdpViKe, Ha brvkHem BocToke v B fpyrnx
nofobHbIX YCNOBMAX, TPebyIoLWMX NPUMeHEHNA
OXMaAnTENbHBIX CUCTEM. 3A€Ch OYeHb

yOOOHbI MOOUbHbIE CUCTEMBI, KOTOPbBIE flerKo
TPaHCMOPTUPOBATb M YCTaHaBVBATb.
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ABTOMOBWJIECTPOEHUE

Ha aBTOMOGUNbHBIX 3aBOfax M Ha 3aBofax
X MOCTaBLMKOB (LIMHHbBIX 3aBOAAX, B
NPOV3BOACTBE aBTOMOOUIbHbBIX CTEKOS,
KOpOOOK Nepefay v T. 1) BblpabaTbiBaeTcs
6onbloe KoNMUecTso Tenna.

Kak npaBuio, B aBToCepByce v B
WWHOMOHTaXHOM LIEHTPE [1BEpY AepaT
OTKPbITBIMY 1 MbITalOTCA 00ecneynTb
UMPKYAUMIO BO3[YXa C NMOMOLLBIO 0ObIYHBIX
BeHTUNATOPOB. OAHAKO BEHTUNATOPDI TONBKO
nepemeLatoT ropAYMiA BO3ayX C MeCcTa Ha
MecTo.

ABUALINA

OxnaanTenbHble CUCTEMbI B aBUALIMOHHOW
OTpacnu BCeraa nosb3ayTcs 60nbLWNM
cnpocom. OxnaanTb aHrap O4YeHb CIOXKHO 13-3a
BbICOKIX MOTOSIKOB 1 YACTO OTKPbIBAOLIMXCSH
nBepen. 3aecb XOPOoLLO NoAoVAET MOOUIbHAA
c1CTeMa A MECTHOTO OXNaXAeHMs pabourx
30H. OxnaxaeHne BCero BHyTpeHHero
NpoCTpaHCcTBa 6biNo Obl NYCTON TPATOW

JeHer. [1na MakcMmanbHoW rmbkocTy cnesyet
BbIOVPATb MOOWbHbBIE OXNaanTeni. X MOXHO
BCerga nepemMecTuTb Tyaa, rae oxnakaeHuve
Hy>KHee BCero.

PyKOBOJIlCTBO Nno ncnapuTeNbHbIM OXNagnTenam

MCﬂapMTeﬂbele oxnagnTenn CnpasnAatoTcA
nyyue, 1 X MOXHO I'IpI/ICI'IOCO6I/ITb KaKk ona
ManeHbKnX, Tak 1 anAa 00MbLINX I'IOMeLLLeHVII;I.

Ha aBTOroHKax NCrapuUTesibHOE oXnaxxaeHne
YaCTO NPUMEHAECTCA ANA CHMMXEHWA
TemMnepartypsbl B nuT-6oKCax u PAOOM C HUMW.

VcnaputenbHble oxnaguteny Master
KOMMaKTHBI, 1 X NIEFKO NEPEHOCUTb C TOHKM Ha
FOHKY, JaXe Ha Pa3HbIX KOHTUHEHTaXx.

[Mpv ncnonb3oBaHMK BO3AYXOBOAA ANA NOAauM
XOSIOAHOIO BO3[yXa MOXKHO OXNaXKaTb TakKe
BHYTPEHHee NPOCTPAHCTBO CaMONETOB.
VcnaputensHble oxnagutenn Master

XOPOLWO NOAXOAAT AnA OOMbLIMX, XOPOLWO
BEHTUIMPYEMbBIX MOMELLEHNI, A TaKXKe KX
MOXHO MCMONb30BaThb AaXKe Ha OTKPbITOM
BO3ayxe. B HekoTOpbIX NofgpasaeneHmax
MCNONbB3YIOT MCMAPUTENbHbIE OXNaauTenu ana
TEXHWUECKOro 06CyKMBaHNA BEPTONETOB

1 CAMOJNETOB Ha OTKPBITOM BO3[yXe, KOraa

[0CTyNa K aHrapy Her.
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NYBJINYHbLIE MEPOTPUATNA

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

[loCTaTOYHO NOAKMOUNTL BOAAHOM LWAHT, 1 3Ta
Camble 6oMbLUIVie UCNApPUTENbHbIE OXaAUTENN CUCTEMA MIHOBEHHO HauMHaeT BbipabaTbiBaTh
Master cnocobHbl 0xaauTb NoLaab 6onee XOMOf T YTOAHO 1 He TpebyeT 60MbLIOro
KONMUECTBa SHEPTUN.

TIOCTUHAYHOE U PECTOPAHHOE AEJNIO

YCTaHOBKa HEOOMBLINX 1 TUXNX UCMapPUTENbHbIX TaKue oxnanuTen MOXHO MCMOb30BaTh Kak

oxnafuTenei Ha Teppace OTesNA MOMOXKET BHYTPY NOMeLeHWIA (C OTKPLITbIMU [1BEPbMM

CO3/aTb OUeHb YAOOHYIO 30HY ANA YXKMHA 1 1 OKHaMV, 4TO 00ecneunT MakCmanbHyto

OTfbIXa KNMEHTOB B »KapKue NeTH1e AHW. BEHTUNALMIO W OXNaXKAaI0LWLMiA OGEKT), Tak 1
CHapYMW.

icnapuvTenbHoe oxnaxkaeHne He TONbKO

NoOyaeT KNMEHTOB A0SbLIE HAXOANUTHCHA C NMOMOLLbIO BEHTUAALMOHHDBIX PELIETOK NOTOK

B 3aBE/IEHNM, HO ¥ CHUXKAeT KONMUeCTBO BO3/lyxa MOXHO HanpaBUTb Tyaa, rae Tpebyetca

HaCEKOMBbIX, Tak Kak OHU He NIo0AT OXNaXAeHVe.

KOHOMUMOHMPOBaHMeE BO3ayXa.
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JNTIOTNCTUKA

VicnaputenbHble OXnaamuTen He MoryT
rapaHTMpPOBaTh NOAAEPKAaHNE B MOMELLEHWN
KOHKPETHOW TemnepaTypbl, HaNpUMep He Bbille
23 °C. OHM TONBbKO MOHWXKAIOT TemnepaTypy
BO3ayxa Ha 3—10 °C, B 3aBMCKMMOCTY OT
TemnepaTypbl, BIaXHOCTV 1 CKOPOCTU
OBVIKEHWA OKPY»KatoLLero BO3ayxa.

ﬂOBTOMy B JIOMMCTUYECKMX LUeHTPax A1A
OxXNnaxaeHnd CKnafa Hy>xHO BHUMaTe/lbHO
noaxoanTb K Bbl60py peuweHna.

Hanpumep, MobubHbIE CMCTEMBI ANA
MECTHOIO OX/1aXK[EHVIA XOPOLLO NOAOVAYT ANA

MOrPYy304HO-PA3rPy30YHbIX NAOLAA0K. [519
oxnax/eHns Lenoro cknafa Tpebyetca bonee
MOLL{HAs CTaLMOHapHas yCTaHOBKa.

IDY30BVIKV TOXE CUMbHO HarpeBaloTCA Nnog
NPAMbBIMI COMHEYHBIMI NlyYamn. ViHorza
J@e [10 TaKOW CTeneHu, U4To Pasrpy3unTb X
NPaKTUYECKM HEBO3MOXKHO.

HebonbLuvie MOOWNbHbIE CUCTEMBI OMOTY T
CHW3WTb TEMMepaTypy 0 YPOBHSA, NOAXOAALLETO
ANA TOro, 4toObl PAOOTHUKIM MOV 3arpy»KaTh

1 pasrpykaTb rpy30BYMKNY, KOHTEMHEPDI 1 TaK
panee.

APYTME OBNTACTU NMPUMEHEHUA

B Lenom, ncnaputensHoe oxnaxaeHvie

XOPOLIO NOAXOAWT And 6ONBLIKX 1 YaCTUUHO
NV NOSIHOCTBIO OTKPBITHIX MPOCTPAHCTB.
MpriMepamn MOryT CIYXKWUTb TEMINLbI,
CNOPTMBHbIE 3arTbl, LEPKBU 1NN GUTHEC-LIEHTPBI.

YacTto AnA Takmnx yCNIoBWiA He CyllecTByeT
peasnbHbIX aflbTEPHATNB, KOTOPbIE Obl
obecneymnm Hy>kHoe oxnaxaeHvie npu
pa3yMHbIX 3aTpaTax.
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BOTTPOCHI N OTBETDI

3HAKOMCTBO C KOHLIEMLMEN UCMAPUTENBHOMO OXaXaeHs
NPVBENO K MoABNEeHNIO OOMbLLIErO YMCIa BOMPOCOB, YeM OTBETOB?
B 3TOM pa3fene npureeaeHbl OTBETH Ha HEKOTOPbIE 13 Harbonee
4aCTO 3a/laBaeMblX BOMPOCOB, CBA3AHHbIX C UCMAPUTENbHbBIM
oxnaxaeHnem. ObpallanTech K Ham, ECV BALLIErO BONPOCa He

0OKa3aNoch B crimcke!

YPOBEHb LUYMA

MOMHO N CHM3UTL YPOBEHD LyMa OT
ncnapuTenbHbiX Oxnagutenein? Bocnpuatne
3BYKa CyObeKTVBHO, U OfIMH 1 TOT Xe 3BYK
Pa3HbIMY TI0AbMY OYIET MHTEPMNPETUPOBATHCH
no-pasHomy. [Ins Hallen OCHOBHOM ayanTOpUn
OXJTaX[EeHNE HAMHOIO BaXkHee, YeM CHUKeHNe
wyMa. Halm oxnagutenu ocHalleHbl GyHKLMeN
PErynnMpoBKM CKOPOCTA. DTO MO3BONAET
CHM31Tb CKOPOCTb M TeM CaMblM YPOBEHb
WwyMa, ecnv 310 Heobxoanmo. Yem meHble
OXJTaAUTENb, TEM HIXeE YPOBEHD LUYyMa. YPOBEHb
WyMa Halux YCTPOMCTB cocTaBnseT ot 60 Ao
66 ab.

YCTPAHEHUE BUPYCOB

MoryT nn ucnaputenbHble OXnaguTenm
Ae3nHerumMpoBaTth Bo3ayx? C Havana anvaemmm
COVID-19 B 2020 rogy ncnaputenbHble
oxnaautenn Master ocHallaTca
yneTPadroneToBbIMM U3NyYaTeNAMN.
YnbTpadrionetoBoe n3nyyeHne yorsaet
niobble GakTepUM 1 BUPYChl B BOAE, KOTOPas
MCMONb3yeTcA B VCNapuTeNbHOM OxfaguTene.
MockonbKy ynsTpaduroneToBoe 1snyyeHvie
OueHb KOHLEeHTPMPOBaHO, NoTpebneHne
SHePrnM He3HaunTeNbHO.

PUCK MHOEKLIAN

He noBbIWatoT K UCNapuTeNbHbIe OXNagnTenn
PUCK MHEKLMIA 1 [pyrnx Npobnem co
3nopoBbem? Haobopot! 310 npefcTasneHve
00bIUHO OCHOBBIBAETCA Ha OLWMOOUHOM
npeanonoXKeHNn, YUTo HebosbLLOE NMOBbILEHMe
BNaXXHOCTU 113-32 PAOOThI MCMAPUTENbHBIX
oxnaguTenei MoXXeT NPUBECTU K Pa3MHOXEHWIO
rprbKOB, BUPYCOB 1 GakTepuii. Bce
ncnapuTenbHble oxnaguteny Master dunbstpytoT
BO37yX, TEM CamMbIM YCTPaHAA YacTULLbl, KOTOPblE
MOTYT NepeHoCHTb BaKTePUN ¥ BUPYCHI.
MonoxutenbHb 3GdeKT OT UCMONb30BaHNA
MCNapeHna XOPOLO NOATBEPKAEH
UCCNeaoBaHUAMM.

PACIMPOCTPAHEHWUE
JNNETMOHEJJIbI

He nosbiwaeT N1 ncnaputenbHoe oxnaxaeHne
PUCK PaCcnpOCTPaHeHVs NervioHensbl, Befb B
Hem ncnonb3yetca soda’ Het. Boga, kotopas
MCMoNb3yeTca B oxaanuTensx, MOCTOAHHO
LBUXETCA, U ee TemnepaTypa NnoaaepnBaeTca
HV3KOW. Takaa cpefla HebnaronpuAaTHa ANs
NernoHenbl.

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

PyKOBOLlCTBO Nno ncnapuTeNbHbIM OXNagnTenam



OXNAXAAIOLLAA
CNOCOBHOCTb

HackonbKo ncnaputenbHbI oxnaautens
MOXET NMOHM3NUTL TemnepaTtypy? Kak npasuno,
CHMKeHwue coctasnaet ot 3 go 10 °C, Ho

3TO 3aBUCUT OT BHELHMX GaKTOpPOB —
TemnepaTypbl, BIaXXHOCTV 1 AOCTYMHOM
BeHTUAAUMN. Yem Bblle TemnepaTypa BO3AyXa,
TeM CUIbHEe ero MOXKHO OXN1aAnTb. Yem

HUKe BaXKHOCTb, TeM 6OSblUE BOLbl MOXET
MCNapUTLCA B OX/IAANUTENE, N YeM CUNbHee
BEHTUNALMA, TEM JTyUlle OHY paboTaloT.

NOTPEBJIEHUE SHEPTUN

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

3KOHOMMYHbI. OHM OCHalleHbl d)yHKLI'I/IeIZ CMeHbl

CKOpOCTK 1 NoTpebnstoT oT 250 fo 750 BT. 370
00X0AMTCA NPUMEPHO B 1 €BPO B fi€HD.

AW T

YIMNPABJIEHUE MOTOKOM
BO3OYXA

Kak oTperynnmpoBaTtb NOTOK BO3AyXa?
bonblumHcTBO OxnaguTenen Master

OCHaLLEeHO BEHTUNALMOHHbBIMM PELIETKAMMU,
NO3BONAWIMMUN MEHATL CXEMY U HanpaBieHve
BO3/yLHOro NoToka. Kpome Toro, oxnagutenn
OCHalLieHbl GyHKLMeEN perynmpoBKM CKOPOCTH,
YTO MO3BONAET CHM3UTb CKOPOCTb MOTOKA.
[pyroe pelieHne — NoaHATb OxNaauTenb Ha
60/1blUYI0 BbICOTY, YTOObI MOTOK BO3[yXa He Obin
HanpaBneH Ha tofen (xoNoAHbIN BO3AyX BCeraa
OMyCKaeTCs, NO3TOMY OxlaxaeHne obecneyeHo
1 B 3TOV CXEME).
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MASTER

CLIMATE SOLUTIONS

Dantherm A/S
Marienlystvej 65
DK-7800 Skive
HaHuna

. +4596 14 3700

Dantherm Sp. z o.0.
ul. Magazynowa 5a
62-023 Gadki
Monblwa

t. +48 61 65 44 000

Dantherm AB

Fridhemsvéagen 3
602 13 Norrkoping
[lBeuma

t.+46 (0)11 193040

AirCenter AG
Tafernstrasse 14
CH-5405 Baden Dattwil
Wsenuapua

t. +41 43 500 00 50

Dantherm Ltd.

Unit 12, Galliford Road
Maldon CM9 4XD
BennkobputaHua

t. +44 (0)1621 856611

Dantherm SP S.A.
C/Calabozos 6

(Poligono Industrial)

28108 Alcobendas, Magpug
Mcnanna

t.+34 91 661 45 00

Dantherm LLC
Transportnaya 22/2
142800, CrynuHo
Mocksa

Poccua

t.+7 (495) 642 444 8

Heylo GmbH

Im Finigen 9
28832 Achim
[epmaHua

t. +49 4202 97550

Dantherm GmbH
Oststrale 148
22844 Norderstedt
[epmaHuA

t.+49 40 526 8790

Dantherm SAS

23 rue Eugene Henaff
69694 Vénissieux Cedex
OpaHumAa
t.+334784711 11

MCS China

Unit 2B, No. 512

Yunchuan Road

Baoshang, Shanghai, 201906
Kutam

1. +8621 61486668

SET Energietechnik GmbH
August-Blessing-Stralle 5
Hemmingen, 71282
[epmaHua

t.+49 7150 94540

Junep:

BYZbTE B KYPCE!

NONYYANTE UHOO:

Y
in] {10l

danthermgroup.com

Dantherm S.p.A.
Via Gardesana 11
37010 Pastrengo (VR)
tanna

t.+39 045 6770533

Dantherm AS
Lokkedsveien 26
3138 Skallestad
Hopserua

t.+47 33351600

Termigo S.L

Carrer dels Velluters, 18-2
46980 Paterna, BaneHcusa
Mcnanna

t.+34 961 524 866

Mari 2021



