Tenedonsr: D anth e rm®

8 (800) 333-18-25 (6ecnnatHo o Poccun)

+7 (495) 545-41-93 (oduc nponax B Mockse) CONTROL YOUR CLIMATE
+7 (812) 385-74-11 (oduc nponax B Cankr-IlerepOypre)

E-mail: info@dantherm-trade.ru

www.dantherm-trade.ru

PykoBoacTBO no noaodopy
ocyLiMTeneu KOHAeHCauNOHHOro
TMNa

Dantherm


la
Штамп


Dantherm’

CONTROL YOUR CLIMATE

OrnaBneHune
BBEEHWUE ...ttt et e ettt e e e ettt e e e et e e e eatb e e e e satae e e e estaeeeeasbaeeeeastaeeeeantaeeeennees 2
1. NA YErO U KOrOA TPEBYETCA OCYLEHWE, METOIbI OCYLUEHUSL. ..eiiiiiiiieiiiieeeiiieeeesiieeeesnnseeaesineeeesneeeas 3
ACCUMUITSIUUST ...t eee e eeee e e e e e ettt e e e e e e e ettt e e s eee e e e e s s bt e eeeessee s bbb seeeeeeessbaaaaseeeseessabanneeesesensranns 4
AOCOPOUUOHHOE OCYUIEHUE........coeieeeee et et e e e e e ettt e e e e e e e et be et e e e e e e aasabbeeeeeeeesaansnbaeeeaeeeesannsnreees 4
KOHOEGHCAUUOHHOE OCYUIBHUE .........uveeeiieeeeeesiiieee e siteee e st e e s st ee e e snbe e e e snbe e e e snb et e e s anbee e e s snbeeaesanbbeeesnnnaeeas 4
OBNACTU MPUMEHEHNA PASITNYHBIX OCYLUMTEIIEM ...vvvieiiiiiee ittt e ssitaeeessntaeaessssaeeessnsseaessssseaessnsaeeessnsseeesnnsns 5
2. OCHOBbI COCTOAHUA U MPOLIECCOB BITAYKHOIO BO3OYXA .......ooiiiiiiieeiieeee e 5
ONATPAMMA COCTOAHNA BITAXKHOTO BOSLYXA. .. .vveeeeiutireeeiteeeesssteeesssstssessssteeessssssseessssseeessssssessssseessssssneeans 5
TIDUMEHEHUE QUABDAMMDI .........cceiiueeeesiteeeassteeeesssteeaessateeeesastseeesassseeesasbaeeesansaeeesanseeeesansaeeeeansaeeesansaeeas 7
3. KAK PABOTAET KOHOEHCALMOHHDBIN OCYLUUTEIID? ..., 9
TEMIMEPATYPA N PACXOL BOSIYXA. ....teteeiittiteeaitteeeesatteeessasteeesaasteeesasteeesssseeesansseeesansseeesassseessssesessansseessnnnns 9
KOHTPOJb YPOBHS BITAXKHOCTM ....vetteiutteeeesitteeeesitee e e sttt e e ssteeeesnsteeaesnsteeeesnsteeeesnnbeeeeansbaeeeanbeeeeennseeeesnens 11
PENYNINPOBAHUE TEMITEPATYPDI ....tvttieitieteesiieteesttetaesstaeessssseessssteeaesstseesastseessnteeesasteeeeaasseeaeennsaeessansns 11
OCHOBHOE HA3HAYEHWE KOMMOHEHTOB OCYLUMTESIA, CXEMbL. 1.eeeiiuviieesiiiieeeesitieessnitieesesineneessnnenessnsneeesnnnns 11
MoburbHbie MOOETIU CDT 30, 30 S......ccueeiieiie ettt e nbae e e e enees 11
MobusnbHbie ocywumenu CDT 40, 40S, CDT 60, CDT 90, cmayuoHapHbie ocywumenu CDP, CDF
............................................................................................................................................................. 12
PEXUM OTTAMBAHMA UCTIAPUTEIIS ..ot e itvieeeitieeeestteeeesataeeesnsaeaesstaeaessaseesassaeeesssseaesssseeesassneeesnsseeeesansns 13
4. MOTPEBHOCTb B OCYLUEHUW, PACUYET BJIATOCDBEMA ...........c.oooveeieeeeeeeeeeeee e 13
COOEPYAHUE BITATY B BOSBIYXE 1. uttteeiitteeeesstteeeesstteaesassteeesansteeesansseeesansseeesansseeesansseesssnsseeessseseessnseeessnnsns 14
MEMEOPOTIOBUHECKUE QAHHDBIE............oeiiiieii ittt ettt e e et e et e e e et e e e e 14
PasMED (OOBEM) MOMEULEHUST .......c.uueeeiiiiiii ettt ettt et e e et e e st e e et e e e e nbre e e e aneee 15
BO30YXOOOMEH (BEHMUITSIUUST) .....eieeeeeeiieee ettt ettt e sttt e et e e st e e et e e e e st e e e e e nbne e e e nees 15
Co3daHue KOMOPMHOZ0 KITUMAMA 8 MOMEUICHUUL. .........cuueeeiiiuieeeaiitieeasiteeeessibeeeessibeeeesasbeeeessbeeee e 15
XpaHeHuUe U 3aujuma mo8ap08 U MAIMIEPUAITOB ..............uueiiuueeeeiaieeeseinsseesssnsseeesssseessssseeessnsssesssnsseees 17
TUOPOMEXHUYECKUE COOPYIKEHUST .....ceeeiieeeeeeeeseaiteeeeaeeessasstateseeeeesssssstaaeeeaeessaassttaseeaeessassntaeaeaeeesaanns 18
N3BbITOYHOE COOEPXAHME BOOBI B MATEPUATIAX ....eeeivtiieeiiitreeesistteaessssaeeessssaeaessssssessassneaessnssesessnsseeessnnes 21
(O3 71z I Lo = o 1 T PP PP PPRPORTO 21
lpakmuyeckue PEKOMEHOAUUU 10 OCYLUEHUKD ............eiiueeeesaueesesasureeesansseeesansseaesassseeesasresessnsseeesanns 22
CYLUKA 30AHUIN N MATEPWANOB B CBA3M C SATOMNEHMAMM BOOOM ....ceeiiiiieeeiiiiieeeiiiieeeesiiieeeesiieee e s neeee e 23
CywiKa rPpOCMPAHCIME MO MOTTOM ........ceeiiueieeiiieee et aiteeee e sttt e e s sttt e e e s aabe e e e s abbe e e e s sttt eeesabbeeessbbeeeeabneeeeans 23
5. BbIBOP MOBUITIBHOIO OCYLUUTEIIA ........ooiiiiiiiie ettt e 23
OBLLEE OMUCAHUE MOBUITbHBIX OCYLUUTEIIEM CD T ..eiiiiiiiiieesiiiiie e e siieee e eieee e e sitee e sntaee e s sntaeee s s stneeesaeneeaeanes 23
YOENbHBIN PACXOL 3HEPTUW (SEC) - NOKA3ATESIb S3HEPTO3DOEKTUBHOCTM. .eeeieviieeiiiieeesiteee s e 24
MOZLENbHLIN PAL MOBUNBHBLIX OCYLUNTENEN DANTHERM: .....uvvieeeciiiee e ettt e e et e e e e siiee e e e sntae e e e snree e e e nnreeaeennenas 24
6. OCYLUMTENW ONA NNABATEJIbHbIX BACCEMHOB U APYINMX CTALUMOHAPHbIX
TIPUMEHEHWMI ..ottt sttt se et et et et s en et et e e st e teee e seen 26
MOLETIBHBIM PALL ...veeeiietteee e ettt e ettt e e e ettt e e ettt e e st e e e eaat e e e sasba e e e e ssteeeeansteeeeannbaeeesnnteeeeansteeeesnsseeeeansreeenenres 26
OCYWUTEM CEPUMN CDP B5/45/85(T) c.uvriieiirieeesiiiee e s sttt e e e ettt e e e sttt e e e st e e e s st e e e s stae e e s sbaeeessntaneessnraeaaeanns 27
OCYLUTEIN CEPUMN CDP 75/125/1B5 .....oeeeeiiiiiieeeiiiie ettt ettt e et e e et e e s st e e s sntaeeessnbaeeeesnraeeaeanes 28

Ocywumernb ¢ onyuoHanbHbIM Kajopughepom rnosmopHo20 Hagpesa. BepxHsisi paszdaya eo3dyxa. 29
Ocywumernb ¢ onyuoHanbHbIM Kajopughepom rnosmopHo2o Hazpesa. HuxHss pasdaya eo3dyxa. .29

MOLBEOP OCYLUNTENEM ANA BACCEMHOB. .....ciuttviieiieiteesiiteeesaitteeessteeeessstaeeesnstaeessssseeesastaeeeannsaeeesnsseeessnnsns 30
@opmyria cmaHOaPMA VDI 2089 .........c..ooiiiiuiiiiiiie et 31
DOPMYIIA BASUHA-KDYMME .......cccceiiiiiiieeiiei ettt ettt e e e e e ettt e e e e e e e ebbbaeeeaeeeeanas 31
lpozpamma nodbopa ocywumenel Dantherm 01151 6aCCEUHOB. ...............coeeeeiiiiciiieeiiieaeiiiiieeaeee 32

FIPUTTOMKEHMS ...... ..ottt e ettt e e ettt e e e e bt e e e e sttt e e e antaeeeeantaeeeesntbeaeesnsaeeaeans 33


la
Штамп


Dantherm’

CONTROL YOUR CLIMATE

ONATPAMMBI TIPOUBBOLMTEIIBHOCTU ..uveiieiiiiieeeiuiieeeesitteeessstteeesssssseassssseeasssssesesanssseesssssesessssssessssssseessnssens 33
Huaepammsi npouszeodumernibHOCMU OCYWUMENEU CDT ...t 33
Huaepammbi npouszeodumernbHOCMU OCyWUMEEl CDP ...........iiiiiiiiiiiiicce et 35

KPATKOE CMPABOYHOE PYKOBOLCTBO — AMMUAPUYECKME MPABUIIA. .....coiuitieeiiiiiieeseiiieeseiieeessnreeessneeeeeenee 38
1. Co3daHue KOMOPMHO20 KITUMAMA@ 8 MOMEUACHUU ...........uueeieaeesiiiiiieeaaaaasaaniteeeeeaeesaassanaeeeeaaeeannns 38
2. XpaHeHue u 3awuma rpoOYKUUU U MAMEPUAITOB ..........ccuuueeeeaaeeaiaauieteeeaaaesaanireeeeaaeesaassssseeeasaassaans 38
3. YempaHeHue no8pexX0eHUU, HAHECEHHBIX BOOOU ...........cccuuueeeeeeesiiiiiieeeeeessesiitesresaessssnsssneeseeseesanns 38

OFTPELETNEHMIS: ...ttt e ettt e e ettt e e et e e e et e e e ettt e e e estb e e e e aataeeeeantteaeesstaeaeeastaeeeeantaeeeeanteeeeeanteeaeennsaeeeennteeeennnres 39

KOMIMAHUSA DANTHERM: ...coiiiiiiii ettt sttt sttt e e sttt e e s bt e e e s enbe e e e s nnbaeeesnnnaeeean 40
BBeaeHue

B cutyaumsix, korga tpebyeTcs pelntb Npobnemy NoBbILEHHON BNa)XHOCTH, Byab 310
BO34YyX Unn maTtepuarsl, TpebyeTcs BbINOMHUTL NoAbop 060pyaoBaHNS Ast OCYLLEHMSI.

[lna npaBunbHoOro noabopa ocylmnTens Heo6xoauMo 3HaTb TPM OCHOBHbIX NapameTpa:
Temnepatypa Bo3gyxa B nomeleHumn B °C, Heobxogmmasi OTHOCUTENbHAsA BNaXXHOCTb BO3Ayxa
B NMoMeLLeHnmn B %, n 06bEM BoAbl B NIUTPax B Yac, KOTOPbIN HEOBX0ANMO yaansTe U3 Bo3ayxa.
MocneaHuin napameTp NpeacTaBnsieT cobon Tekylee 06 bEMHOE BnarocogepkaHvne Bo3ayxa
(1, ecnv HeOGX0AMMO, OKPYXKaOLNX MaTepuanos) AeNEHHOEe Ha Nepuoa BPEMEHU, 3a KOTOpPbIN
3TOT 06LEM Bnaru TpebyeTcs yaanuTb 13 Bo3gyxa U maTeprasnos.
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3Hasi 3T napameTpbl U PyKOBOACTBYSACH KPMBBIMU MPON3BOANTENBHOCTU Pa3finyHbIX
mMogernen ocywmntenen (Bbllle Ana npuMmepa npyveBegeHa Kpmeasi Anst MOOUNbHOro ocyLmTens
Dantherm mogenu CDT 30) MOXHO BbICTPO onpenenvTb NoaxXoAdALLMA TUMopasMep OCyLUUTENS.

3HayeHus TemMmnepaTypbl U OTHOCUTENbHON BNAXXHOCTM BO3AyXa HECIOXHO ONpeaenuTb, B
OTNMYME OT 3HAYEHUS PAKTUYECKOrO 0Obema BOAbl, KOTOPYH HEOOBXOAMMO yaanuTb K3
BO3A4yXa.

Llenb gaHHoro pykoBoAcTBa — NpeAoCcTaBeHme 3HaHUM 0 PyHKLMOHAMNbHbLIX MPUHLMNaX
OCYLLEHMS 1 TEOPETUYECKMX OCHOBaX, HEOOXOAMMbIX A4S pacyeTa Tpebyemoro Bnarocbema B
PasnNUYHbIX CUTYyaLUSX.

BbICTpoe 1 3KOHOMWYHOE OCYyLLEeHMEe UMEeEeT BaXHOe 3HaYeHne B 34aHNsX, NocTpaaaBLUmMX OT
HaBOAHEHWIA, NOXapoB 1 T. A. To )Xe camoe KacaeTcs CTPOUTENbHBIX paboT, rae addeKTUBHOE
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OCYLLEHME KUPMUYHBLIX UM BETOHHBIX CTEH MOXET 3HAYUTENbHO YCKOPUTL NPOoLEecC
cTpouTenbcTBa. OcyluMTenmn Takke MOryT MPUMEHSTLCS NS CYLLUKN pasfnnyHbIX MaTepuanos B
NPOM3BOACTBEHHbIX M CKNaACcKMX NomMeLLeHnsX. [ns aTux uenem, kak npaBmnio NpUMeHsItoTCs
MoGunbHble ocywmnTeny Bo3ayxa. bes mep no ocylieHnto Bo3ayxa He 06XoasaTcs U NOMELLEHUS!
HacceliHoB, rae 06bI4HO NPUMEHSIIOTCS CTaLMOHAPHbIE OCYLUMTENMW.

B cnyyasax TexHonorn4eckoro ocylieHus, korga TpebyeTca ocyleHne Ha NOCTOSIHHOW
OCHOBE, PEKOMEHAYETCA MPOBEPATb TaKKe BO3IMOXHOCTb MPUMEHEHUS CTaLNOHaPHbIX
ocywmtenen (Hanpumep, ocywmtenen Dantherm cepuin CDS, CDF 1 CDP).

1. nsa yero u Koraa Tpe6yeTc;| ocyuieHue, MmeToabl OCyLUEeHUS.

HeobxoammocTb npuMeHeHus 3EKTUBHOIO OCYLLEHUS HE OrPaHNYMBAETCS TOSbKO
NoBpPeXOeHNAMN, HAHECEHHbIMW BOLOWN, CTPOUTENbHbIMX paboTaMu, NPon3BoACTBEHHBIMU
npoueccamu, 6accerHamu, rmapoOTEXHUYECKMMIN COOPY>KEHUAMWN N APYTUMIN NOMELLEHNAMMN C
BbICOKMM YPOBHEM BAXHOCTU. B yCrnoBUAX pasnmMyHoOro KnuMaTta CoXpaHHOCTb 30aHui,
MaTepuanbHbIX LEHHOCTEN 1 KOMAOPT ANs Nogen MOXHO 06ecneyvnTb, CMonb3yst
obopynoBaHme npegHa3HauYeHHOW ANt CHKEHUS BMaXXHOCTM — OCYLUMTENM BO3OYyXa.

ATMOChEpPHbIV BO3AYX SBNSETCA CMECHIO ra3oB (Ha3biBaeMbIX CyXMM BO34yXOM) U BOASHOTO
napa. OTKNOHeHWe KonuyecTsa BOAAHOIo napa B BO34yXe OT ONTUMarbHbIX 3HaYEHUIN Kak B
CTOPOHY YpEe3MepPHOro yMeHbLUEHNs (CyXOr BO3ayX), Tak U B CTOPOHY yBENUYeHUs (BNaxHbIN,
BO3yX) MOXeT NPUBECTU K pSAY HeXenaTtenbHbIX nocneactsmi. B nomelueHmsx K
€CTEeCTBEHHOM BMaXXHOCTU BO3ayxa A06aBNsoTCA AONOMHUTENbHbIE UCTOYHUKN Briaru:
notooTaerneHune nogen, nap oT NPUroToBAEHMS MUKW, UCNapeHue NPu MPUHATAM ayLlia unu
BaHHOW, Bnara, BblaensemMas npv npon3BoACTBEHHbIX Npoueccax Unmn XpaHeHUn BnaxHbIX
mMaTepuanos, MeAsieHHO BbICbIXaloLLMe BNaXHble CTPoUTENbHbIE MaTepuansl u mebens.

MN3-3a NOCTOSIHHO pacTyLUMX LleH Ha 3HEProHOCUTENMN B COBPEMEHHbIX 3AaHNAX 0ObIYHO
nprMeHsieTcs apdekTUBHas Tenno u Bnarovsonsauus. OHa noMmoraeT cbepeyb TENNO, HO
COKpalllaeT BO3AyX00GMEH C HapYy)XHON Cpedon U OrpaHNyYMBaEeT BO3MOXHOCTb €CTECTBEHHOTO
GanaHca BnaxHocTu. MNpr3HakoM HapyLLleHns 6anaHca BNaXKHOCTU Ha yrvue U B NOMEeLLIeHNM
ABMNAETCA, HAaNPUMep, KOHAEHCAT Ha OKHaX, KOTOPbIN MOXET HaHeCTU Bpeq AepPeBAHHbIM
N3nenusm.

OcCHOBHbIE NPU3HaKK, yKasblBaloLLMe Ha HEOBXOANMOCTb OCYLLEHUS BO3[lyXa B NOMELLEHNN:

* NOSIBNIEHUNE NINECEHN M rpubKa Ha CTeHax U maTepuanax u3-3a 6rnaronpusiTHbIX YCroBuUi
MNPV NOBbILLEHHOW BNaXXHOCTU AMNS NOABNEHUS MUKPOOPraHN3MOB

* KOPPO3WSA MeTanMYECKMX NMOBEPXHOCTEN — OHM CTAHOBATCS TPYAHO OKpaLLUMBaAEMbIMU U
MOCTEeNeHHO pa3pyLuakTcs

* cbomn 1 HekoppeKTHas paboTa 3NeKTPOHHOro 06opyaoBaHUS

* NoBpeXaeHne TOBApPOB, KOHCTPYKLMIA 30aHNIA, Me6enu oT BNaXKHOCTM

* AMCKOMOPT M3-3a BIaXKHOTO KNMaTa B MOMELLEHMWN.

Mpumep 1.

B >xapkun cyxon neTHU AeHb B YCIOBUAX KNuMaTta cpegHen nosiocbl Npyu KOMHaTHOM
Temnepatype 20°C 1 OTHOCUTENBbHOM BriaXkHOCTN 60% copepxaHne BOASIHOrO napa B BO34yxe
coctasnseT npubnuanTtensHo 8.5 r / kr Bo3ayxa. B nomewieHnn o6vémom 80 m3 B BO3ayxe
coaepxuTtes okono 1 n BogsaHoro napa. Ecnv temnepatypa Houbto cHmsuTtea go 0°C, 6onee
50% BoASAHOro napa, cogepkalierocsi B Bo3ayxe, byaet ckoHgeHcMpoBaHo B pocy. O6bEm
CKOHOEHCUPOBLLUENCS BNarn B UTOre COCTaBuUT 5 r BoAbl Ha KaXkablv Kr BO3gyxa unm nodtn 0,5
nutpa B nomeLeHnn 80 m3.

B Takmx cny4vaax Heob6xoanMo 00s13aTENbHO CHU3UTL OTHOCUTENbHYIO BTaXXHOCTb BO3yXa B
nomMeLleHuun. [ins atoro NPUMEHAITCA pa3rinvyHblie MeTobl.
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Accumunsauus

Tennbii BO34yx NOTEHLMANbHO MOXET codepXaTb CyLeCTBEHHO Gonblue Bnaru, 4Yem
XOIOoAHbI BO34yX, TO ECTb BO3MOXHOE MakCcMarnbHO BO3MOXHOE Briarocoaep)kaHue Bosayxa ¢
POCTOM TemnepaTypbl YBENTMYMBAETCS U HA NPOTSKEHUN CTONETUIN TPAANLUMOHHbIE METOAbI
CHUKEHUS BNaXXHOCTU ObIN OCHOBaHbI Ha 3ToM cBoicTBe. Mpu TpaguumMoHHOM MeToae
OCYLLEHWS1, Ha3blIBAEMOM aCCUMUISALMS, CBEXMIN BO3AYX NOAAETCS B NMOMELLEHNEe U 3aTeM
HarpeBaeTcsi Ans TOro, YToObl YacTb Brarn U3 NomeLleHus Gbina NorroLleHa Bo3ayxom. 3atem
BO3OYX YAansieTcsl U3 NOMELLIEHUS, B pe3ynbTaTe Yero OTHOCUTENbHAsS BNaXXHOCTb B
MOMELLEHMUN CHXKaeTCcs. TOT NPOLECC NPOAOIPKAETCA 4O MOMEHTA AOCTMKEHUS KernaeMblx
yCNOBUN.

B TeuyeHne nocnegHMx HECKOMbKUX
DecaTuneTnin NPUMEHeHNne MeToga acCUMNNALMN
AO5s OCYLLIEeHNs CTano HeBbIrOAHbIM U3-3a TOro,
YTO NPU ero NPUMEHEeHNn Joporoe Tensno, B
OGykBanbHOM CMbICne, BbibpacbiBaeTCcs Ha ynuuy.
Kpome Toro, Bo3gyx, noctynatoLimim B

nomeLueHue, obs3aTenbHO UMEET B CBOEM / ‘l‘ -~ \

coCTaBe OnpeAenéHHbIN 06bEeM Braru, 4To COKpALEHHE
3aTArvBaeT NPOLEeCC OCYLIEeHUs, B 3aBUCMMOCTM / BMaKHOCTH @j]
— BeHTHnAUMA

OT BPEMEHM rofa, TemnepaTypbl Hapy>KHOro
BO34yXa W NOroAHbIX YCIOBUNA.

CEEHMA Harpee
BO3YH

Apncop6bunoHHoe ocyleHue

AncopbunoHHbIe ocyLINTENN
NCNOoNb3yOT CBOWCTBA HEKOTOPLIX
MaTtepunanoB 3HEKTUBHO
nornowaTk Bnary. BnaxHbin Bo3gyx
MOCTyNaeT B TaKOW OCYLUNTENb U
NpoXoauT Yepes poTop, KOTOpbI
Me[JIEHHO BpallaeTca Mexay AByMs
N30TMPOBAHHBbIMU 30HAMW BHYTPU
ocywmtens. Cunukarenb, KOTOPbIM
3anosfiHeH poTop, NornoLwaeT Bnary
13 BO3Oyxa M U3 OCyLUNTEeNs B
nomeLleHne NocTynaeT OCYLIEHHbI
BO34yX. YacTb OCyLLIEHHOro Bo3ayxa
HarpeBaeTCcs U 3TOT ropsAYnn BO3ayx
NpoxoauT Yepes poTop B 30HE BraHblil A
pereHepauuu, yaansas (D‘ecop6v|py;|) BO3AYX YaanaeMblil BNaXHbIA M TENNbIN BO3AYX
Bnary u3 cunukarens. B pesynetate
Ha BbIXO4e U3 OCYLUMTENS UMEEM CyXOWM BO34yX, a Briara ygansietca u3 nomeweHus. lNpouecc
OCYLLIEHNA N pereHepaumnm NpoucxoanT 4o Tex nop, noka He ByoeT AOCTUTHYT Xenaembln
YPOBEHb OTHOCUTENBHON BNAXHOCTMW.

Cyx0i BO3ayx

Bentunarop

HarpeBarennb

KoHaeHcaunoHHoe ocyuwieHue

MpyMeHeHne KoOHOEeHCaUMOHHOroO OCYLUEeHUA npegnonaraeT, YTO NOMeLLeHNe OTHOCUTESbHO
repMeTnyHo. B nomelleHne He nonagaeT HapyXHbIA BO3ayX, MO0 nonagaeT B OYeHb
OrpaHMyYeHHOM KonuyecTBe. Bo3gyx M3 noMeLLeHms NOCTOSIHHO LIMPKYNnpyeT Yepes
OCyLLMTEnNb, M NOCTENEHHO BNara n3 Bo3ayxa cobvpaeTcs B cneumanbHOM EMKOCTU UK
yaansaeTtcs B gpeHax 6e3 noTepb Tenna, B NPOTMBOMONOXHOCTb METOAY aCCUMUNALUN.

PocT ueH Ha aHeproHocuTenu caenarn cnocob KoHAeHCaUNOHHOro ocyLleHns Hanbonee
NpeAnoYTUTENbHBIM COCOBOM CHWXEHMSI BNAXXHOCTU NpK TemnepaTtypax Bo3ayxa
npesbiwatowmnx +12 -15 rpagycos Lenbcus.
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MpeumyLiecTBa KOHAEHCALUMOHHOIO OCYLLUEeHUS

* CHWXKeHue noTpebneHns aHeprun (4o 80% no
CpaBHEHMIO C METOAOM aCCUMUIIALMNN)

* HA3KUI pUCK AedopMaLmn COXHYLLMX NOBEPXHOCTEN U
AOCTUKEHMSA KPUTUYECKON TOYKM CYLLKM, TaK Kak 3HavyeHune COKPALLEHME BIEKHOCTH
TemnepaTypbl H/Xe .

* OTCYTCTBME IHEPronoTepb. AHEPrus, nogBoanumas K
KOMMNpeCcCcopy 1 ABUraTento BEHTUNAToOpa, npeobpasyeTcs B
Tenno

MoMMMO 0YeEBMAHBLIX NPENMYLLIECTB B BUAE HU3KOIO
noTpebneHnsa 3Heprum 1 BbICOKON NPOM3BOANTENBHOCTH,
NPOLECC OCYLLUEHUS HAMHOTIO NlerYye KOHTPONMPOBATb A0 TeX
nop, NoKa NomMeLLeHNE OCTaeTCsa 3aMKHYThIM.

CIeyK- -
TeNk

C'g.-'}{l:lH Eln SHHEIA
[ pozmyy S BOZO |

O6nacTn npuMeHeHUA pasfU4YHbIX OCyLUUTEeNneun

OTHocUTeNnbHaA
BNaXHOCTb

-

KoHaeHcaLMOHHbIe
OCYLUMTENH

AbBcopBUWOHHbIE

OCYLUWUTENH
40

AbcopBunoHHbIe
OCYLUMTENM -
npeanoYTUTENLHO

-

Temnepartypa °C

2. OCHOBbI COCTOSIHMA U NPOLIECCOB BNAaXXHOro Bo3ayxa

OcHoBHble hyHKLMOHArNbHbIE NMPUHLMIbI OCYLLEHWUSI U NMPUHLUMMBI paboThl ocyunTENEN
BO34yxa [OBOJSIbHO NPOCTbI, OAHAKO NCMXPOMETpUYeckne pacyeTbl (pac4éThbl NpoLieccos
COCTOSIHMA BNa)KHOro BO3ayxa), Ans NpoLecca OCyLEeHUs ABMATCA AOBOBHO CIIOXHBIMU.
Heobxoaumo npyHMMaTh BO BHUMaHNe O4HOBPEMEHHO HECKOSBbKO B3aNMOCBA3aHHbIX
napameTpoB.

ﬂuarpamma COCTOSIHUSA BINaXHOro Bo3Ayxa (Hasbieaemas ewé
ricuxpomempuyeckou duazpammou unu duazpammoli Monbepa), aensetca rpadouyeckum
npencrasnieHneM B3aMMOCBA3N XapaKTePUCTUK BITAXXHOIo BO3ayxXa: TemMneparTypbl, 3HTaNbNNK,
NMOTHOCTK, NapLUManbHOro AaBfieHnsi BOOSHOMO napa, abcontoTHOM N OTHOCUTENBHOWN
BITaXXHOCTK BO34yXa. ,D,marpalvlma ABNAETCS KNoYeBomn ana onpepneneHna 3Had4eHuna pasnimyHbIX
napameTpoB, HEOOXOAMMbBIX ANA pacyeTa Harpyskun ocylleHus, Tpebyemon B TeX Unn UHbIX
obcToATENBCTBAX.

B naHHOM pasgene npmBoguTcst 06bsACHEHME OCHOBHBIX CNOCOBO0B paboThl ¢ Anarpammon. B
pasgene 4 npMBoAATCH NpUMepbl pacyeTa yaerbHbIX Harpy3oK OCyLLEHUS CAeNaHHbIX C
ncnonb3oBaHnem guarpammbl Monbepa, ¢ ICNOofNb30BaHMEM TEPMUHOB C AuarpamMmbil.

lpum: duacpamma, npueedeHHasi 8 0aHHOM pykosodcmee, eepHa 0715 ammMochepHO20 0asieHUs
1,013 mbap (1,013 6ap = 101,3 kl1a = 1013 mbap = 1 amm.= 760 MM pm.cm.).
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BnarocogepxaHue (X) B I Bnaru Ha Kr Bo3gyxa

Ocun guarpammbl

KpanHsas nesas BepTukanbHasa opaHxeBas ocb. [1oka3biBaeT NIIOTHOCTb BO3ayXa C
MNnoTtHocTb Bo3ayxa (P) | MOMOLLbIO OpaHXEBbIX HAKMOHHLIX NIMHWI Ha AvarpaMmme. MNoTHOCTL BO3Ayxa
npegcTaBnseT cobow yaenbHbIA BEC, U3MepsieMbli B Kr/M3.
BepTukanbHas po3oBasi OCb CreBa C COOTBETCTBYIOLLMMMU Crierka HakmnoHHbIMU
ropusoHTanbHbIMU NnHnAMK ceTkn. TemnepaTtypa nsmepsietcs B °C.
duoneToBble AvaroHarnbHblE NMHUW. QHTaNbNUS NpeAcTaBnsieT coboi cogepxaHue B
AHtanbnua (h) BO3yXe TEMNSIOBOM SHEPrK, namepsiemoe B KIDk/Kr Bo3ayxa. 3a TOUKY OTCYETa NPUHAT
0°C = 0 kx/kr

KpuBble NHMK. OTHOCUTENbHAsA BMAXHOCTb NpeacTaBnsieT cobow OTHOLLEHNE
aKkTU4eCKOro AaBneHns BOASHOro napa B BO3AYXe, BblpaXeHHoe B npoueHTax (%), K
[aBNEHNI0 BOASIHOTO Napa B HACLILLEHHOM COCTOSIHWU.
[opu3oHTanbHas rony6as ocb BHM3Y. ®akTuyeckoe BrarocogepkaHue, B r Bnaru/kr
BO3AyXxa.
BepTtukanbHasa cuHAs ocb cnpaea. [laBneHne BOASIHOrO napa, uamepsaemoe B mbap,
ncnonb3yeTcst Ans onpeaeneHnst NapumnanbHoro AaBneHus BoasiHoro napa (npu pacyete
Harpysku yBnaxHeHusi ucrnonb3yetcs peako). — KopuuHeBas avaroHanbHas nvHus B
HVDKHEN NOMOBMHE Anarpammbl SIBNSIETCA BCNOMOraTenbHON NMHUEN, UCMONb3yeMON Npu
onpegeneHun napumansHOro 4aBneHnst BOASHOIO napa.

TemnepaTtypa Bo3agyxa (t)

OTHOCMTENbHasi BNaXHOCTh
(RH)

CopepxaHue Bnaru (x)

DaBneHne BoasHOro napa

(P)
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NMpumeHeHne anarpamMmmbl

Mpwv nepeoM B3rnsae Ha avarpamMmMmy Mornbepa oOHa MOXET NoKa3aTbCs JOBOMbHO CMOXHON, C
MHOXECTBOM KPUBbIX, AMaroHanbHbIX M HaKMOHHbIX NIUHWUIA, HO HA CamMOM [ene 3TO A0BOJILHO NPOCTON U

NonesHbl UHCTPYMEHT, HYXXHO TOMbKO YMETb UM Monb3oBaTbcs. HeobxoaumbimMu ans pacyétoB
ABNAOTCHA 3HAaYEHUst TeMnepaTypbl U OTHOCUTENbHOW BNAXHOCTU BO34yXa BHYTPU NOMELLEHNS.

Mpumep 2:
QTH.
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Heobxoaumo paccuntaTb 3HTanbNMIo (TENMOBYIO SHEPrui0), HEOOXOAMMYIO ANs NOBbILEHWS
TemnepaTypbl B JAHHOM NMOMELLEHNM C OTHOCUTENBHON BRaxHOCTbio 60% ¢ 20°C go 30°C.

HayHem c nowncka Toykm 20°C Ha po3oBoK ocu cnesa. 3aTem npocriegyem no cnabo HaknoHHOW
ropu3oHTanNbHOM NMHUK OO TOYKW, rAe OHa nepecekaeTcs ¢ 3eneHon kpueon 60% OTH. BNaXXHOCTW.
MpocnenoBas No hrMoneToBoOW AnaroHanbHOM NMHUK 0 TOYKW, TAE OHa NepeceKkaeT 3eNeHY KPUBYHO
nnHnio 100% OTH. BnaxHOCTU (TOUKM pOChl), Mbl YBUOUM, YTO 3HTANbMNMs UCXOAHOro Bo3ayxa h = 42

KIK/Kr.

BepHemcs k Touke 20°C/60% OTH. BnaxHocTu. [iBurantecb BepTMKanbHO BBEPX 40 TOUKM
nepeceyeHus ¢ nuHuen 30°C. Bbl 3ameTute, 4TO NPY 3TOM 3HAYEHUE OTHOCUTENBHON BNAXHOCTN ynaaet
00 35%. Ho Tak Kak HaM HY)XHO y3HaTb 3Ha4YeHue 3HTanbNun B 3TOM TOYKe, HeOOX0aANMO panee
npocrnenoBaTtb No pMoONeToBOM AnaroHanbHON NIMHUM OO TOYKKU, B KOTOPOW OHA NepecekaeT 3ereHy
nvHunio 100% oTH. BnaxHocTn. Tenepb Bbl nonyunnu 3HadeHmne aHTanbnum = 52 kx/kr. OctansHoe
npocTto: h=(52-42)=10 kx/kr (10 kx/kr = 2,8 BT*4ac/kr = 0,0028 kBT*yac/kr) TennoBow aHeprum
[OJIDKHO ObITh [OGABNEHO B KaXAbIN KAIOrpaMm BO3AyXa B MOMELLEHUMN 1S NOBLILIEHWS TemnepaTypbl C

20°C po 30°C.
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Mpumep 3.

BoabméM gaHHble 13 npumepa 1 Ha cTp 3. B aTOM npumepe Mbl YCTAaHOBUIU, YTO B XKapKuii
CyXOW NeTHU AeHb NageHne gHeBHon TemnepaTypbl oT 20°C o HoyHon TemnepaTypbl 0°C B
nomeLteHuun nnowanbo 80 M3 NpmeedeT K KOHAeHcaunn n3 sosgyxa noytn 0,5 nutpa Boab!.

Temnepatypa poznyda °C 50% 60% 70% 80% 90%100% OTH. BNA¥HOCTE %
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KongeHcauns Bnarn n3 Bosayxa HaumHaeTCsl, Kak TONbKo TemnepaTypa OCTUraeT TOYKM
pocbl. [lna onpeaenenus Toukun pocbkl npu 20°C n 60% oTHOCUTENBHOM BNAXXHOCTU HAnauTe
Touky 20°C Ha po3oBown ocu. Cneagynte no cetke A0 ToYkM 60% OTHOCUTENBHON BNAXXHOCTMW.
Tenepb cnegyem BHU3 NO BEPTUKANbHOW JIMHUM CETKM 10 MECTa ee rnepeceyeHuns ¢ 3eneHom
nunHuen cootBeTcTByloWwen 100% OTHOCUTENBLHOM BIIAXXHOCTU (TOYKE POChI), OT 3TON TOYKM
crnegyem no ropM3oHTanbHOW CeTKe BNEBO ANd onpenernieHnsa temnepaTypbl TOUkM pocbl 12°C
Ha po3oBow ocu. Mexay aton TemnepaTypon 1 Temnepatypon 0°C BogaHoum nap,
coAepKalmncsa B BO3ayxe, KOHAEHCUpPYeTCsa B BOAY.

Hanee cnegyem no BepTuKanbHON HUM OT TOYkM 20°C 1 60% OTH. BI@XXHOCTWN BHU3 K
rOPM30OHTanNbHON ronybon ocu BHU3Y, YTOObI ONpeaennTb 3HaYEeHNe BrarocoepKaHns B
Bo3ayxe x = 8,5 r snaru/kr Bosgyxa. Ecnn coenate 1o e camoe ans temnepatypbl 0°C u
oTHocuTenbHou BRaxHocTn 100%, nony4nm 3HadeHWe BnarocogepkaHms B Bosayxe x = 3,5r
BRarw/kr Bo3gyxa.

MoxHO nogcunTatb, 4TO 5r. Bnaru/kr Bosgyxa (8.5-3.5) npeBpatunuce B KoHaeHcar. B
nometleHnm obvémom 80 m3 aT1o coctasuT 0,48 nutpa.

Ecnu Hy)XHO nokasaTb, Kak COCTOsIHUE BO34yXa M3MEHSIETCA BO BPEMS NageHus
TemnepaTtypbl ¢ 20°C go 0°C, 1o 6yaeTt nonydeHa nnaBHasi KpuBas, Tak kKak KOHAEeHcaums
Ha4YyHeTCs B CaMblX XONOAHbIX 30HaX NOMELLLEHWS, KOrAa cpeaHee 3Ha4YeHne OTHOCUTENbHOM
BNAXXHOCTU cocTaBnseT okorno 85%.

PaccmoTpeHHble npuMepbl 4atoT OCHOBHOE NpeAcTaBrneHune o npuHumune paboTtsbl ¢ guarpaMmmMon
Monbepa. B Pasgene 4 gnarpamma 6yget npumeHATbCS B psge NPpUMEpOB pacyeTa Harpysku
OCyLLUEHMS.
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3. Kak paboTaeT KOoHAeHCALUOHHbLIU OCYyLLUTENb?
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MpvHUMN paboTbl ocyLIMTENSt 4OCTAaTOMHO NPOCT. BEHTUNATOP HenpepbIBHO NpokaynBaeT
BO34YyX M3 MOMELLEHUS Yepe3 TennoobMeHHUK ucnapuTens. TemnepaTypa ucnapuTens Hke
TOYkM pochl. Mpoxoas Yepes ncnaputenb, Bnara nu3 Bo3ayxa KOHOEHCMPYEeTCs Ha XONOo4HOM
NOBEPXHOCTW UCNapuTens v nonagaeTt B eMKOCTb ANns coopa KoHAeHcaTa Unmv npsiMo B ApeHax
XonoaHbI OCyLLEHHbI BO3AYX NOCIE UCNapuTensi NpoXoauT Yepes ropsiumin KoHaeHcaTop, rae
noaorpeBaeTcs M BO3BpaLlaeTcs B MOMELLEHNE, YTODOb! «BNMUTaTb» HOBbIE NOPLMK BNaru n3
BO34yxa B MOMELLEHUW, B KOTOPbLIN, B CBOKO oYepeab, Brara MoOXeT NocTynaTb, Hanpumep, ns
ocyllaeMblx MaTepuarnos. 3Ta npoueaypa NPoAoKaeTcs LMKIMMYHO A0 AOCTUXKEHUS HYXKHOMO

COCTOAHNA BO3OyXa.

A f\ Mcnaputens KoHaeHcatop
TemnepaTtypa u C T %RH | = +
pacxon Bo3ayxa 10 - 100 @ TemnepaTypa BO30S
3 90 o i
. 20 -
anMep 4 iy =7 ....- ] |'I
L e | \' E
@ & \| @ |L|@ —>
0 50 \
40 1 | BnaxHocTe oz
15 — 30 = K AY +
20 - X /N
R
. —
Eafinac M TexHonorM4eckui
noTok

TemnepaTtypa 1 OTHOCUTESNIbHAA BNaXHOCTb
25°C 70% OTH.BN.
17°C 88% OTH.Bn.

1
2
0,
3 18°C 85% OTH.B.
CMeLlaHH. Bo3f. NOTOK
4

33°C 35% OTH.Bn.

B nokasaHHOM npumepe TENMbIN U BNaXHbIN BO34yX C Temnepatypon 25°C, oTHOCUTENbHOM

BNaxxHocTbio 70% u BnarocogepxaHnem 14 r/kr (1) noctynaet B ucnapurens. Nocne
ncnaputens (2) Temnepartypa Bosgyxa cHmxaetcsa 4o 17°C, oTHocuMTenbHasa BNaXXHOCTb

yBenu4ymnsaeTcsa 4o 88%, abcontoTHas BNaxHOCTb cHkaeTca Ao 10,8 r/kr
CKoHOeHcMpoBaHHble 13 1kr. Bo3gyxa 3,2r. Bnaru nonagarT B EMKOCTb A5 cbopa KoHAeHcaTa

Ecnun HanoXuTb 3TN AaHHbIE Ha aunarpamMmmy, nonyymm 4 TO4YKM
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UTto6bl yganuTb MakCMMyM BRnarv gaxe rnpu OTHOCUTESNbHO CYXOM BO34yXe B NOMELLEHWM,
Ba)XHO, YTOObI HE BeCb 0OBbEM BO34yX MPOX0OAuN Yepes ucnaputenb, NOCKONbKY €CTb PUCK, YTO
TOYKa poCbl ANS BO3adyxa C TakuMu napameTpamu He ByaeT gocturHyta. [ing atoro o6bém
BO34yXa, NpoXxoAsLLero Yepes ncnaputens, orpaHuyMBaeTcs Ansa obecneyeHns MakcMMmarnbHON
KOHOEeHcaumn Bnaru, a Hebonbluas 4acTb Bo3ayxa bannacupyetcs (oT aHrn. bypass — o6xog)
W NOCTynaeT Ha KOHAeHcaTop MMMO McnapuTens, Kak nokasaHo Bblwe. B pesynbTate Ha
KOHAEeHCcaTop NOCTynaeT NOTOK CMELLAHHOro Bo3ayxa ¢ temnepatypon 18°C n oTHocUTEnbHOM
BNa)XHOCTbHO 85% (abcontoTHOM BRaxHOCTbIO 11 r/kr) Mexay ucnaputenem u KoHgeHCaTopoMm
(3). Mpun NnpoxoxaeHnn Yepes ropsunin KOHgeHcaTop Takown NOTOK Bo3ayxa OyaeT obecneunsaTtb
AOCTaTovHOE OXnaxaeHue KoHageHcartopa.

B pesynbTaTe Ha BbiIxode M3 OCyLUMTENS Mbl MOMYYnM BO3ayx ¢ Temnepatypon 33°C u
OTHOCUTENBLHOWM BraXXHOCTN 35% (abcontoTHOM BNaXXHOCTbIO BCE Te xe 11 r/kr) (4).

10
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KoHTponb ypoBHS BNaXXHOCTH

Ecnu no kakoi-To npuynHe Heobxoauma paboTa OCyLINTENs TONbKO B 3a4aHHOM AnanasoHe
3Ha4YeHUn OTHOCUTENBHOMN BIIAXXHOCTU, K OCYLLUMTENO MOXET ObITb NOAKMIOYEH MMrpocTaT, Ha
KOTOPOM HeOBX0AUMO YCTaHOBUTL TpebyeMoe 3HaYeHNe OTHOCUTENbHOW BNaXXHOCTH.
lvrpocTat 6ygeT oTkMnoYaTh OCyLUIMTENb MO AOCTUXKEHUMN TPEOYEMOro 3HaYeHUs
OTHOCUTENbHOW BNaXXHOCTU, M aBTOMaTUYECKN 3aryckaTb €ro CHOBa, eCrin 3HaYeHne
OTHOCUTENbHOW BNaXXHOCTU BO3yXa CTaHET Bbille TPebyemMoro 3HauyeHus:

PerynupoBaHue Temnepartypbil

Ecnu Temnepatypa B NOMeLLEHWM BbIXOAUT 3a AOMYCTUMbIE
npeaensl paboyero grnanasoHa ocywmntens (3-30°C), ocywmTens
oTkntounTcsa. Korga Temnepartypa B NoOMeLLEHUM NonageT B pamKu
pabo4yero guanasoHa, Npon3ongeT aBToMaTUYECKNA Nepes3anyck
ocywmTens.

B pesynbTtaTe ocywmtens 6yaeTt npogomkaTte paboTatb, Noka
TemnepaTypa B NOMELLEHUN OCTaeTcs B npegenax paboyero
AvanasoHa, NOCTOSIHHOro CoKpallas npu 3TOM 3HavYeHune
OTHOCUTENBHON BNAXXHOCTMW.

MurpacTat

OcHOBHO€e Ha3Ha4YeHne KOMMNOHEHTOB ocywuTens, cxemMbl.

Mo6unbHblie mogenun CDT 30, 30 S, (c kanunnsipHon Tpy6KoW B KayecTBe
ApoccenupyoLLero ycTpomcTea)

1: Komnpeccop ( 7) D ;
e I

=

-
M

2: Ucnaputenb
3: KoHpeHcaTop -,

4a: KanunnspHasa Tpyoka B

5: OcywuTtenb Ha TpybonpoBoae

XKUOKOCTU
6: ConeHoMAaHbIN KnanaH e ‘"\_. _7’5\: @)
L

|
7: BeHTunsatop —

8: PecuBep
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Mo6unbHble ocywuTtenu CDT 40, 40S, CDT 60, CDT 90, ctauMoHapHble
ocywutenu CDP, CDF (c TPB B kauecTBe afieMeHTa perynupyrowero nogayy xmnagareHra
B UcnapuTtenb)

1: Komnpeccop o _
I\?-'jl I/"l
2: Ucnaputenb s
4 -
3: KoHgeHcaTtop € 5 Y
\3) | |
4b: TPB (Tepmoperynupyrowmmn g N/

BEHTUIb)

5. OcywuTtenb Ha TpybonpoBoge

XKNUOKOCTU

6: ConeHoMAaHbLIN KnanaH

7: BeHTUnaTop

8: PecuBep ¥
AUV T N e
12 el '.{6\" @;b_l
Komnpeccop (1) BcacbiBaeT xnagareHt = | [1[1[]/] =
B ra3006pa3HOM COCTOSIHWW CO CTOPOHbI —
HW3KOTO JaBNEHVS U3 UCTapuTens, /} J
CXMMaeT ero 1 HarHeTaeT ero B @,

koHgeHcatop (3).BeHtunarop (7)
npogyBaeT BO3OyX CHavana 4Yepes ncnaputens (2), noToM Yyepes KoHaeHcaTop (3), rae Bo3ayx
HarpeBaeTCs 3a CYeT nepefayv eMmy Tenna oT ropsyero CxXaToro B Komnpeccope
razoobpasHoro xnagareHTa, Haxoaswerocs B koHaeHcaTope. Npu aTom cam xnagareHt
oxnaxgaeTtcs, KOHOEHCUPYETCH M B XXUAKOM Buae nonagaet B pecusep (8), KOTOPbIN CIyXuT
Ansa cbopa Xnakoro xnagareHTa.

[anee Xnakun xnagareHT NoA BbICOKMM AaBrneHMeM NpoxoauT Yepes ocyLunTesb Ha
TpybonpoBoae xuakocTtu (5), KOTOpbI yaanseT HexxenaTenbHyo Bnary U3 xnagaredTta. Nocne
OCyLLUMTENSA XlafareHT NPoOXoAMUT Yepes KanunnspHy TPYOKy U TepMoperynupyoLLnii
BeHTUNb (4a/4b) ons CHWKeHUA AaBneHnsa 1 TemnepaTtypbl nepes BXo4oM B ucnapurens (2),
rae KANUT Npy HU3KOM TemnepaTtype KUNEeHMs U HA3KOM OaBMEHUN... U CHOBa NpeBpallaeTca B
razoobpasHbIi XJlagareHT.

KanunnsapHas Tpybka n TPB nmeroT ogMHaKkoBOE Ha3HAYEHWE - CHUXKEHWE AaBMEHNS
XnagareHTta nocrie KoHaeHcaTopa OT BbICOKOro O HU3KOro ypoBHS. XKnakum xnagareHT npu
HW3KOM [aBneHun nog Bo3AeNCTBMEM Tenna nu3 Bo3ayxa, NpoayBaemMoro Yepes BHELLHIO
CTOPOHY UCnapuTens, KUNUT 1 NepexoanT B ra3aoobpa3Hoe COCTOSHME.

KanunnspHas Tpybka nMeeT NocTosiHHOe conpoTuenexve. Becb
XnagareHT NpoxXoauT Yepes AJIMHHYI0 TOHKY TPYOKy, B pesynbtate
4ero ero fasrneHve 1 TeMnepaTypa CHUKaTCS.

TPB npeacrasnseT cobon AgnHammnyeckoe conpoTuBneHne (MoxeT

o KanunnAapHaa Tpyaka
N3MEHATb CBOE conpoTuBneHue). [latumk obecneymBaeT oGpaTHyLo

CB43b C BEHTUIMNEM, B pe3yribTate Yero BEHTUSb OTKpbIBAeTCHa Uiu /’_:\

3aKpblBaeTCcd, B 3aBUCMMOCTU OT TeMnepaTypbl XnagareHTe Ha Bbixode 13 '-‘\\C____J /,f/

ncnaputens (nepeg komnpeccopom). Ecnun B ucnaputens noctynaet P 3T

HeOCTaTO4YHOE KOMUYECTBO XfajareHTa, Temrneparypa Ha Bbixo4e N

ncnapuTens pacTeT, B pe3yribTate Yero BeHTUSTb Crnerka OTKpbIBaeTcsA, U

HaobopoT. —
Anga 6onblunx TMNOpa3mMepoB ocylunTenen npumeHeHne TPB Haunydwee L ]

peLleHne, B TO BpeMs Kak Ans ocylumTenen HebornbLlumx TMnopasmepoB OHO
A0CTaTO4YHO loporocTosilee, M npu ero UCnofb3oBaHUU He JOCTUraeTcs
HMKaKUX CYLLECTBEHHbIX Pasnnyni B NPOU3BOAUTENBHOCTW.

TFB
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Pexum otranBaHus ncnaputens

B 3aBucMMOCTM OT TemnepaTtypbl B MOMELLEHUN 1 OTHOCUTENbHOWM BNaXXHOCTM BO34yXa,
TemnepaTypa ncnapurtens MoXeT 4OCTUYb HU3KMX 3HAYEHUIN 1 NpU TeMnepaType OKpy>KakoLero
Bo3gyxa Huxe 10-15°C, B 3aBMCMMOCTM OT OTHOCUTENBbHOWN BNAXXHOCTW BO34yXa, NOBEPXHOCTb
ncnapuTens MoXxeT Ha4yaTb oOMep3aTb.

O6mep3aHue ucnapurtenst ObICTPO CHUXKaeT @ D
NPOoM3BOANTENBHOCTb OcywmnTens. [ns
npeaoTBpaLLeHns 3TOro OCyLLIeCTBsieTCs
aBTOMaTM4eCcKoe OTTanBaHMe ucnaputens 3a ©)
CYET HanpaBneHnsi ropsyero ra3oobpasHoro
XnagareHTta U3 Komnpeccopa B ucnaputerb. ﬁ

1: Komnpeccop
2: Ucnaputenb
3: KoHpeHcaTop

4a: KanunnsapHasa Tpyoka
5. OcywuTtenb Ha TpybonpoBoae XKUAKOCTU

6: ConeHonaHbIN KnanaH @

7. BeHTunartop
8: PecuBep @

Mpu cHWXeHUN TemnepaTypbl Ha NOBEPXHOCTU
ncnaputens go + 5°C cpabartbiBaeT Tanmep, Yepe3 30 MUHYT COneHouaHbIN KnanaH (6)
OTKpOETCS, ropsAvMIn XnagareHT HanpaBuTCs K UCnapuTenio, pactannveas nej Ha ero
NMOBEPXHOCTWN. 3aTeM KnanaH 3akpblBaeTcs, 1 cucTeMa BO3BpaLlaeTcsi B HOpMarbHbIi pabouni
PEXNM.

4. NMoTpebHOCTbL B OCYLUEeHUMN, pacyeT Brlarocbeéma

Mocne kaxagoro npMMmepa B Ka4ecTBe CPpeAcTBa OCyLleHUs GyayT paccMaTpmBaTbCs
KOHKpETHblE OCcyLUMTENM Bo3ayxa npomnssoactea Dantherm. PekomeHaaumm ocHoBaHbl Ha
KpMBbIX MPOM3BOANTENBHOCTM ocylumTenen n3 Pasgena 5. 3gecb 1 ganee, 4o pasgena
«Ocywuntenn ana 6accenHoB», pevb bygeT natn NpemMyLLEeCTBEHHO O MOBUIBbHbIX
ocyLumTensx.

MpobnemMbl BNaXxHOCTN AeNsTCSA Ha ABe OCHOBHble kaTeropun: OgHa paccMmaTpuBaeT
npobnemsl, KacalroLmecs NPenmyLLeCTBEHHO U3ObITOYHOrO COAepPXXaHUsA BOAbl B BO3OYXE.
30ecb NPUMEHEHME OCYLLUUTENS YacTo SABMSIETCH CPeaCTBOM CO30aHMsA KOMGOPTHOrO KnumMara
/N coxpaHeHns peaknx AOKYMEHTOB, KHUT, apTedakToB U APYrnX LEeHHbIX MaTepuanos nnm
npegMeToB B My3€esiX 1 apXuBax, KyrnibTOBbIX 00beKkTax, CpeCcTBOM 3aLUMTbl SNIEKTPOHUKM U
TEXHUKN B OpUCax 1 Ha 3aBoax, Unu Aaxe CPeACTBOM 3alUnTbl CaMyX 3a4aHuKn (Hanpumep,
GacceliHbl). Bropas kaTeropumsa kacaeTcsi NpocyLuMBaHUA NPOoAYyKLMM U MaTepuanoB. Kak
npaBuno, CyllKka CTPOUTENbHbLIX MaTepuanoB CBSA3aHO CO CTPOUTENbHbIMK paboTamu unu
noBpeXaeHNsMU, NPUINHEHHBbIMU BOAON. MOBUITbHBIE OCYLLUMTENN TaKKe MOryT ObiTb
MCNONb30BaHbl B KAYECTBE anbTepHaTUBbl JOPOrOCTOSALMM CTaLUUOHAPHBLIM OCYLUMTENSAM ANns
CYLLIKM FOTOBOW NPOAYKLMK (CyLUKa AepeBa, TpaBs, LWEPCTH, LLKYp, Tabaka, Cbiny4nx n3genumn un
NPOAYKTOB, W.T.N.). BaXHO pasnuyaTb 3TN KaTeropumn nNpu onpegeneHnn Tuna ocyLunTenen,
KOTOpbIA HEOOXOOMMO UCMOSL30BATh.

B Tabnuue npuBeaeH CNMCOK TUMMYHBIX MPOGEM U MECT X BOSHUKHOBEHMS.

Tabnuua

Mpobnema MoTpe6HOCTb MecTO BO3HMKHOBEHUSA
YcTaHoBneHne koMopTHOro .
OdvicHble 3aaHus, 3anbl 3aceaaHni
M36bITO4HOE coaepkaHue Knumarta B NOMeLLEeHUU

BMarv B BO3ayxe Mysewn 1 BbiICTaBku,
KOMHaTbl Ansi XpaHeHUst 0cobbIix

rpy30B, BOAOMNPOBOAHBLIE COOPYXEHUS

CoxpaHeHue un 3awwmTta
npoaykumm n matepumanos

CyLuka 3gaHun CrponnnoLwiagku
W3BbiTourHoe conepxarine YcTpaHeHne noBpexaeHnn MecTa, noctpagasLume OT HaBOAHEHUS
Bnarn B Mmatepuanax P P " ’ ’ pan A ’
HaHECEHHbIX BOAOW noxapa unv npopbisa Tpy6
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Tenedous:

8 (800) 333-18-25 (6ecruratro 1o Poccun)

+7 (495) 545-41-93 (oduc npogax B Mockse)

+7 (812) 385-74-11 (oduc npogax B Cankr-IlerepOypre)
E-mail: info@dantherm-trade.ru

www.dantherm-trade.ru

CopepxxaHue Bnarv B Bosayxe

BriaxkHOCTb BO3ayxa B paBHOW CTEMNEHWN BNUSIET HA NOAEN, ANEKTPOHHOE 0bopyaoBaHme,
MaLLUVHbI 1 pa3nn4yHble MaTepuarnsl B nomelleHn. Hmxe npmBeaeH CNNCOK npederibHbIX
3HAYE€HUN OTHOCUTENBbHOW BIIAXXHOCTU, C YKa3aHUEM HEraTUBHbIX NOCNeaCTBUN N30bITOYHOrO
cogepxaHusa Bnaru B Bo3gyxe. ObpaTtute BHUMAHUE, YTO yKaszaHHbIE 3HAaYEHNA NMEIOT TOSbKO
OPUEHTMPOBOYHbIN XapakTep, MOCKOSbKY CYLLECTBYIOT CUTyaLMK, B KOTOPbIX Aaxe bonee
HU3KNE 3HaYEeHNs1 OTHOCUTENBHON BNAXXHOCTM MOrYT Bbi3biBaTh Npobnembl. Hanpumep, npu
HanMuYnn B NOMeLLLEHNN BOMNbLUMX XONOAHbIX NOBEPXHOCTEN MOXET BbITb HEOOX0AMMO
nogaepXmBaTtb 3Ha4YeHME OTHOCUTENBHOW BaXXHOCTU Hke 40%.

Dantherm’

CONTROL YOUR CLIMATE

DenicTBue OTHOCUTeNnbHasA BNaxHocTb (RH)
Pe3koe pacnpocTpaHeHue nbinesblX Knewemn RH 45
HaunHaeTcs koppo3msi, 0COOEHHO B arpecCcnBHOM Cpeae RH 45
"'Mrpockonunyeckme martepuansl NOrnoLwatT BOAY U HAYMHAKOT NOPTUTLCS RH 45-50
(oepeBo, bymara, TkaHW, NPoAyKTbl NUTaHUA U T.4.)
Bymara HauymMHaeT ynnoTHATLCA RH 55
Kopposausa nporpeccupyet RH 60
JTroam HaunHaT YyBCTBOBaTbL AMCKOMMOPT NPY NOBbILLEHHON
Temneparype Bo3gyxa
[na niogen ctaHoBMTCH BCe Bonee TpyAHbLIM KOHTPONMPOBATL RH 70
noTooTAeNIeHMe NPY BbICOKUX TEMMepaTypax Bo3ayxa
HaunHaeTcs cyxoe rHMeHne n nosiBnsieTcsa rpubok RH 70

Bo Bcex cniyyasx, KacaloLwmnxcsi BbICOKOro YpOBHSI OTHOCUTENBbHOWN BMAXHOCTU, XenaTeribHO
y3HaTb pakTMyeckne npudmHbl Npobnemsbl, a He TONbKO YCTPaHUTb NocneacTeus. B page
Crny4yaeB MOXHO HaWTK CnocoObl COKpaTUTb UK Aaxe YCTpaHUTb nNpobrnemy 6e3 npumeHeHus
ocywmTenen.

Kak 6b1r10 nokasaHo paHee, guarpamma Monbepa aBnseTca BaXXHbIM UHCTPYMEHTOM 415
onpeaeneHnst xapakTepucTmK BO3ayxa B MOMELLEHUN Unn 3aHun. TeMm He MeHee, HeobXoanmo
3HaTb M YYNTbIBaTb LENbI psg napameTpoB eLlé A0 pacyeTa HeOOXOAMMOW Harpy3ku
OCYLLEHUS 1 ocyLlecTBneHnsa nogbopa ocywmTens.

MeTeoponoqueCKMe AaHHble

CHavana Heo6Xx0aANMO NONY4YUTb OBLLYHO METEOPONOrMYECKYo MHAopMaLumio Ana Bawen
reorpadnyeckon 30Hbl. 3Ha4YeHNsa TemMnepaTypbl U OTHOCUTENBHOM BNAXHOCTU OTAMYalOTCA B
pa3HbIX PErMOHax, N OHU TaKKe U3MEHATCA B TeyeHne roga. Ctatuctnyeckne gaHHble
AOCTYNHbI ANsi 6oNbLIMHCTBA reorpadmnyecknx 3oH, U MoryT OblTb NONy4YeHbl HA MECTHOM
ypoBHe. B Tabnuue Hmxe npuBeaéH NpMMep TOro, HaCKONMbKO BHELLHWE YCIOBUSA MOTYT
MEHSATbCSA B TeveHue roga (gaHHble gna Oanum - KoneHrareH). Ytobbl yoeantecs B
A0CTaTO4YHOW NPOU3BOANTENBHOCTN 060PYAOBaHNA, NpU pacdéTe cneayeT UCNob30oBaThb
Hanbornee CnoXxHble 3HAYeHNs TeMmnepaTypbl U BnaxxHocTU. CneagyeTt 06paTnTb BHUMAHME, YTO
Aake Npu BbICOKOW OTHOCUTENbHOWM BNaXXHOCTW B 3MMHUIA Nepuod abcontoTHOe coagepkaHme
BNnarv B BO34yxe OTHOCUTENbHO HEBLICOKO. py 3TOM Xapkue neTHne mecaubl NpeacTaBnsaoT
cobor Hanbonee Tspkenble YCnoBus, B CBA3M C TEM, YTO HarpeTbli BO34yX MOXET CoaepXaTb B
cebe 6ornbLIOe KONMMYECTBO BOASHOIO napa.

o CopepxaHue BoAbl
CpepHssa TemnepaTtypa (°C) CpenHsasa BnaxHocTb (% RH) (v Bnarw/kr Boaayxa)
AHBapb 0 91 2,13
deBpanb 0 90 2,0
MapTt +2 89 3,0
Anpenb +6 85 4,5
Mawn +11 79 6,5
NioHb +15 80 8,7
Wionb +17 83 10,0
ABryct +16 87 9,5
CeHTabpb +13 90 8,3
OkTa6pb +8 91 55
Hosbpb +4 91 3,7
Hekabpb +2 92 3,0
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Pa3smep (06bEM) nomeLLeHuA

Pa3amep nomeLLeHus nnu 3gaHns, Npu OTCYTCTBUM CYLLLECTBEHHbIX MPUTOKOB Hapy>HOro
BO3/yXa, UMeeT KOCBEHHOE BIUsIHME, Tak Kak OCHOBHbLIM (DaKTOPOM, KOTOPbLIN onpeaensiet
Tpebyemyto hakTUYECKYH Harpy3Ky OCYLLEHWUS!, SBMSIETCS KONMYECTBO Brarn B BO3AyXe,
0[HaKO, HY)KHO y4nTbIBaTb 0ObEM NOMELLEHMS!, YTOObI YBUAETb, CKOSIbKO BO3yXa B HEM
coaepXuTcs.

Bo3ayxoo6meH (BeHTUNALUSA)

BoagyxoobmeH, n, xapakTepu3ayloLwmnn 06 EM MPUTOYHOIO M BbITSP)KHOTO BO34yXa OYE€Hb
BaXXEH, TaK KaK Hapy>HbI BO34YX CYLLECTBEHHO BNUSIET HA TEMNepaTypy U YPOBEHb
OTHOCUTENBHON BNAXXHOCTW BHYTPW NOMeLeHns. MiccnegoBaHusa nokasanu, Y4To B 60MbLUMHCTBE
cny4yaeB Npobnembl, CBA3aHHbIE C U3ObITOYHBIM COAepPKaHMEM BOAbI B BO3AyXe, Bbi3BaHbI
npobrniemamu Bo3gyxoobmeHa.

Heobxoanmo onpenenuTb, CKONMbKO pa3 B Yac NpOMCXoANT CMeHa BO34yxa B MOMELLEHUN.
BeHTunaums moxeT 6bITb €CTECTBEHHOW (T.H. MHUINbTPaUus), 3a CHET HErepMEeTUYHOCTH
NOMELLEHMNS, UM NPUHYOUTENBHON, 3a CHET MEXaHWYECKON NPUTOYHO-BbLITSXKHON BEHTUNALNM
NN NEPUOLMNYECKOro OTKPbLITUSI ABEPEN NN OKOH.

[lononHuTenbHas Bnara, NOSABMSIOLWASACS B MOMELLEHUN B pe3ynbTaTte BO3ayxoobMeHa,
N3MepSIeTCA B Kr Bnary / 4ac u paccumTbiBaeTcsa No criegyroLlen popmyne:

W (BeHtMnauma) = p *V * n * (X1-X5)

W =r Bnaru/yac
P = NMNOTHOCTb Bo3ayxa (Kr/M*) = 0BbIYHO MCMONb3yeTCst MPUMEPHOE 3HaYeHVe
1.2 kr/m3 npnl5-25°C

V = 06bem nomelleHus (m°)

N = KpaTHOCTb BO3Ayx006MeHa B momeLleHumn (4ac™)

X1= HauxXyALwne ycrnoBus Bo3ayxa NocTynarLlero B nomeLleHve (r Bnaru/kr Bo3gyxa)

X,= COAEpXKaHue Bnarv B BO3ayxe npu TpebyemMom 3Ha4eHUn OTHOCUTESbHOW BNAXXHOCTU B
nomewyeHum (r Bnarn/kr Bosgyxa)

Opyrvue CTo4YHUKM
Heobxoaumo yunTbiBaTh Brary, NoCTynatoLlyto B BO3AYX OT foAewn, NpoLeccoB, NPOAYKTOB M
N3 OPYrMX UCTOYHUKOB.

Obwasa bopmyna ansa pacyera:
Wceymm. = W(nroau) + W(npoueccnbl) + W(matepuansl) + W(BeHTUNALUA)

W(modu): Bnara, Bolgensiemas B pesynbtaTte notooraeneHus niogen (Cm. Tabn.)

W(npouecc): Bnara, Bbigensiemas B pe3dyfnbTare NpoLeccoB BHYTPW NOMELLEHHNS, T. €.
NpOM3BOACTBA, NPUrOTOBIEHNS NULLM, CTUPKN U T.4., @ Takke Bblgensemasi ¢ OTKPbITbIX NOBEPXHOCTEN
BOAbl B M’MAPOTEXHUYECKNX COOPYKEHUSIX, MPON3BOACTBEHHbIX MOMELLEHUAX U T.4. DTO 3HaYEHNEe MOXEeT
3HAYUTENbHO MEHATLCSH, U AOIMKHO ONpeaensiTbCs B KaXXOOM KOHKPETHOM crny4ae.

W(mamepuasbi): Bnara, Bbligensiemass ToBapamu 1 NpogyKTamu, CyllaluMmncs BHYTpY NOMeLLEeHNs
UNun cogepkaluascs B HUX.

W(eenmunsiyus): Bnara, noctynarowas B pesynbrate Bo3gyxoobmeHa.

MpepynpexaeHuve

He pekomeHayeTCs NoBbIWaTh TEMAEpPATypy B MOMELLEHUN NPU UCMONb30BaHMUK ocywmnTens. daxe
HebGonbLUOE MOBbILLEHNE TEMMNEPATYPbl NPUBEAET K COKPALLEHUIO NPOU3BOAUTENBHOCTHU, TaK Kak
ocyLuMTerNb OOMMKEH oxnaxaaTb BO34yX A0 TOYKM POChI A4S Havarna KoH4eHcauuu.

Co3aaHne KOMQOPTHOro KnMmaTta B NOMeLLEeHUM.

KntoyeBbiM MOMEHTOM NpY CO3AaHMM KOMMOPTHOrO KnMMaTta B NOMELLEeHUN SBNsieTcs
obecne4vyeHne JocTaTovHOro Bo3gyxoobmeHa. O6bl4HO AN ObITOBbIX MOMELLEHUI
pekoMeHAyeTCst KpaTHOCTb Bo3ayxoobmeHa 0,5 B yac ans obecneveHms npmutoka CBEXero
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BO3A4yXa, HO B MOMELLIEHUSIX C 6OMbLUMM KONMYECTBOM fOAen MOXeT notTpeboBaTbes
NOBbILUEHNE KPaTHOCTN BO3AyXO000OMeHa.

BaxxHbIM chakTOpoM SIBNSiIeTCS OTHOCUTENbHASA BNaXHOCTb BO3aAyxa B nomelleHun. MHorve
Noav cTpaaaloT anneprueit Ha NbiNeBbIX Knelen, rpubok U NneceHb. 3TN MUKPOOPraHU3Mbl
NpoLUBETalOT BO BNaXHOM BO3yXe, HO HE MOTYT BblXWUTb B OTHOCUTENBHO CyXOM Bo3ayxe. B
3TOM Cry4Yae pekoMeHayeTcs NoaaepKmMBaTb 3Ha4YEHNE OTHOCUTENBHOWM BNAXXHOCTU Hke 45%
Ans obecneyeHns 300pPOBOro Knnumarta B NoMeLLEeHNUN.

YpoBeHb aKTUBHOCTU MoTooTAeneHue (r BoAbl /4 HA OAHOrO YenoBeKa)
npu KOMHaTHOM Temnepartype 20°C
Hwnakuin 45
CpegHun 125
Bbicokun 200

Kak npaBuno, Bo3gyxoodbmeH ot 0,5 B yac obecneunBaeT noggep>kaHne HU3KOro ypoBHS
OTHOCUTENBLHOW BAAXHOCTU, HO, 3TO 3aBMCUT OT LIEeNoro psiga dhakTopos.

Mpumep 5

5 4yenoek XuBYT B NonynoasanbHOM nomelleHmn B laHnn. Heobxogumo paccuntatb
3HayeHne Bnarocbema, Heobxogumoe Ans nogaepxaHusa B nomewieHmm temnepatypbl 20°C n
OTHOCUTENbHOW BNa)HOCTU 45%.

[daHHbIe:
CrtpaHa: Hanuns
NomelweHue: lNonynogeanbHoe
O61beM NoMeLLEHMS: 300 M®
BoagyxoobmeH: n = 0.5/vac
lMnoTHoCTL BO3ayxa p = 1.2 kr/m* (cMm hx-guarpammy)
KonnyecTso 4yenosex: 5
YpoBeHb akTUBHOCTMU: CpegHun = 125 r Bnaru/yac/yen (cMm. Tabnuuy Bbilwe)
Hanxyawmue ycrnosust: X1 = 10 r Bnarw/kr Bosgyxa (cm. Tabnuuy Ha cTp 14)
Tpebyemble ycnosus: t =20°C n 45% RH > x, = 6.5 r Bnaru/kr Bosgyxa
(X onpenenseTcs ¢ NOMOLLbIO hx-anarpammel)
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Dantherm’

CONTROL YOUR CLIMATE

Pacuer:

W(BeHTUnauma) = 1.2 * 300 * 0.5 * (10-6.5) = 630 r Bnarn/yac

W(mogmn) =5 * 125 g = 625 r Bnaru/vac

Wceymm. = 630 + 625 = 1,255 kr Bnaru/yac

Opyrumun crnioBamun, HeobxogmMmo yganuTb 1,255 nuTpa Bnaru B 4ac 13 BO3gyxa BHYTpU
nomeLleHus gnsi nogaepXxaHusa Tpebyemblx YpOBHEN BNAXHOCTU N TEMMNEpPATypbI.

PekomeHpauma: ncnonbsoBatb ABa ocywmtensa CDT 60. Bnarockem: 0,7 n/4yac kaxgbin
arperat npu 20°C/45% RH. (Cm. kpuBYt0 NpoOV3BOAUTENBHOCTM AN OCYLUMTENS B NPUMOXKEHUN.)

XpaHeHue 1 3alWmTa TOBapOB M MaTepuanos

MpobnemMbl BNaXXHOCTK, CBA3aHHbIE C XPaHEHMEM U 3aLLMTON TOBApOB 1 MaTepuarnos, Kak
npaswnio, cBs3aHbl C BOMPOCOM 0becneyeHmns Toro, YTobbl 3HaYEHNE OTHOCUTENBHON
BNa)XHOCTM HE NMpeBbILWAano 3agaHHoro ypoBHA. OGLIYHO MECTOM OENCTBUSA SABNSETCS
NoMeLLieHNE ANs XpaHeHUs1 UNn cknag.

KauecTBO cknagckux nomeLLeHmn 3HaunTenbHo BapbupyeTcs. OHM MoryT 6bITb MO0 OYeHb
XOPOLLIO N30NNPOBaHbI OT HapPYXHOro Bo3ayxa, nMnmbo nnoxo n3onnpoBaHbl. B o6onx cnydasax
BO34yX000OMEH s1BNsieTcA BaXKHOW BenuunHon. B Tabnuue 6 Bbl yBManTE pasHuly B
BO34yX00OMeHEe B pas3nuyHbIX MecTax AeNCTBUSA B 3aBUCUMOCTUN OT Ka4yecTBa U3onaumm
nomewleHus. Heobxoammo TaKke yunTbiBaTb BNAXXHOCTb, NOJTy4aEeMY0 OT JTHOAEN, HAPY>KHOTO
BO34yxa, TOBApPOB M BO3MOXHbIX MPOLECCOB BHYTPU NOMELLEHMS 115 XPaHEHWS.

NMomeweHne Bo3ayxoo6MmeH: n (4ac™)

KavecTtBO M3onauum XopoLuee CpeaHee [noxoe

XOopoLo repMeTn3MpoBaHHOE NoMeLLeHne 0,4 0,6 0,8

O6blYHas Xunas HegBUKUMOCTb 0,5 0,8 1,0

Macrtepckas 0,6 0,9 1,2

Bornblloe nomeLleHne anst XxpaHeHust 6e3 okoH 0,3 0,5 0,7
Mpumep 6

Vimeem 150 M* NOMHOCTBLIO CyXVX TOBAPOB, XPAHSALLMXCS B GOMbLIOM MOX0 M30NUPOBaHHOM
OT BHeLLHel cpeabl nomeLleHnn obbemom 300 m°. TpebyeTcst obecneunTs B MOMELLEHNM
Temnepatypy 20°C n nogaoepxmBaTb 3Ha4€HNE OTHOCUTENBHOWN BRAXXHOCTU HxKe 60%.

TeMnepaTypa Bo3gyxa  C 40%  50%  60% T0% OTH. enamHOCTE %
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Dantherm’

CONTROL YOUR CLIMATE

[daHHbIe:

CTtpaHa: HaHunsa

MecTo gencreus: Cknapg

O61beM NoMeLLEHMS: 300 m®

O6bem ToBapa: 150 m®

Bosgyxoobmeh: n = 0.7/4ac (cm. Tabnuuy Ha cTp. 17)

MNoTHOCTb BO3AyXa p = 1.2 kr/m®

Hanxyawme ycrnosust: X1 = 10 r Bnaru/kr Bosgyxa (Tabnuua ctp 14, Uonb:

t=17°C; RH = 83%)

Tpebyemble ycnosus: t =20°C n 60% RH > x, = 8.5 r Bnaru/kr sosgyxa
(CMm. hx-gurapammy)

Pacuer:

W(BeHTunauua) = 1.2 * (300-150) * 0.7 * (10-8.5) = 189 r Bnarn/yac
Wceymm. = 0.189 n Bnaru/vyac

PekomeHgaumsa: ocywmntens CDT 30. Bnarocbkem: 0.5 n/y npu 20°C/60% RH — HaumeHee
npousBoanTesnibHaa Modenb B paay MOOUIbHBIX OCYLUMTENEN.
(Cm. KpmBYIO NPON3BOANTENBHOCTU MOAENWN OCYLLUUTENSA B NPUIOXEHNN).

rI/IApOTeXH nyeckue coopyxeHus

Bna)HOCTHbIA peXnM Ha rMapPOTEXHUYECKNX COOPYKEHUSX (B TOM Ymcne n baccenHax)
MOXeT BbITb aKCTpeMarnbHbIM. 34eCb OCYyLLEHNE ABnseTCcs Crnocobom 3aLmTbl U COXPaHEHUS
BOAONPOBOAOB, HACOCOB M APYroro 060pyAOBaHMs, a Takke Camoro 34aHus.

Mpn CNULWLKOM BbICOKOM 3HAa4Y€HUN OTHOCUTENBHON BNAXXHOCTWN Ha BCEX XONOAHbIX
NoBEPXHOCTAX 0OpasyeTcs Gonblloe KONMYECTBO KOHAEHcaTa. Ha BogonpoBoaHbIX Tpybax
OyneT oTcnamBaTbCs Kpacka, NoSABMATLCS KOPPO3us. ATO yBeNUYMBaeT pacxodbl Ha
TeXHMYecKkoe o0bcnyxmBaHMe 1 cokpalaeT CPoK CNy0bl 30aHN U COOPYXXEHUN.

BnaxxHasa cpena kpome TOro yckopsieT pocT rpmbka 1 nneceHu.

B 6onblMHCTBE crnyvYaeB MMHMMarbHas TemnepaTypbl Bogbl coctaBnseT 6-9°C (Janus).
OT0 03Ha4vaeT, YTO TemnepaTtypa NOBEPXHOCTM TPYO NpUMEpPHO paBHa TeMnepaType BOAbI.
UTto6bl n3bexaTb KoHAEHcauun, TemnepaTypa TOYKM POChl JOMMKHA ObITb HUXE, YeM
TemnepaTypa NnoBepxHOCTH Tpy6.

O6bI4HO HeOBX0AMMO NoaaepXKuBaTb TEMNEpPaTypy BHYTPU MTMAPOTEXHNYECKUX COOPYKEHWUN,
no KpanHen mepe, Ha 2°C Bbille TeMnepaTypbl BOAbl U B TO Xe BpeMsi Heob6xoanmo
noaaepXmBaTb 3Ha4YeHME OTHOCUTENbHOW BII&XXHOCTU HA OTHOCUTENbHO HM3KOM ypoBHe. [ns
aToro TpebyeTcsa ocyweHne. OBbIYHO Ha BOAONPOBOAHBLIX CTAHLMAX NPUMEHSIETCS BEHTUNALUSA
C KpaTHOCTbIO Bo3gyxoobmeHa 0,3 - 0,7 pasa B 4vac.

Temnepatypa BHYyTpY rMapOTEXHUYECKMX COOPYXEHUI peaKo NnogHMMaeTcs Bbiwe 16-18°C
n3-3a Hannuusa TpybonpoBOAOB XONOAHOM BOAbI, M NOTOMY YTO Takne OOBLEKTbI, Kak NpaBuno,
pacnonoXxeHbl Noa 3emnen. MNpu Takon TemnepaTtype B NOMELLEHUN NOAAEPKaHNE
OTHOCUTENBHOW BNAaXHOCTU HUXe 45% no3BonuT n3bexarb KOHAEeHCaLUUn Ha NOBEPXHOCTAX
TpybonpoBoaoB Kpyrnbivi rog. B Tabnuue Huxke npuBeaeHbl MakCUMaribHble 3HAYEeHNUs
OTHOCUTENBLHOWN BIAXXHOCTM NpU pasnn4yHoOn TeMmnepaType Bo3ayxa MU yKaszaHHOM Bbille
TemnepaType TpybonpoBoaoB, HaNpMmep, B NOMELLEHUN HACOCHOW CTaHLUMK, NO3BONSIOLLNE
n3bexaTb KOHAEeHcaLumn.

Temnepatypa B nomewieHum °C 10 12 14 16 18 20

Makc. oTH. BNaXXHOCTb 80 70 61 54 48 42
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TenedoHsI:

8 (800) 333-18-25 (6ecruiarno no Poccun) ®
+7 (495) 545-41-93 (oduc mponax B Mockse) an E P m
+7 (812) 385-74-11 (ouc npoxax B Cankr-IleTepOypre)

E-mail: info@dantherm-trade.ru C D N T R O |_ YD U R C |_| M AT E

www.dantherm-trade.ru

CymmMapHast Harpyaka oCyLLIeHUsi paccuYuTbIBaeTCs Nno creayoLlei dopmyrne:

Wcecymm. = W(noBepxHOCTb) + W(BeHTURALMSA)

"'oe W(NoBepxHOCTL) — Bnara, ucnapsiioLLascs ¢ MOBEPXHOCTY BOAHOTO pe3epByapa B NOMELLEeHUN
W(noBepxHOCTb) = C * A * (Xsqa - X1)
C = MOCTOSAHHOE 3aMNupuYeckoe 3HadeHune 6.25, korga TemnepaTypa Bo3ayxa, Kak
MUHUMYM Ha 2°C Bbille TemnepaTypbl BOAbI

A = nnoLyaab BOAHOTO 3epkana pesepsyapa (M%)
Xsa = COOEpXKaHue BoAbl B HACLILLEHHOM BO3yxe npu TemnepaType BoAbl

(r Bnarw/kr Bosgyxa) npu 100% OTH. BNAXHOCTW.
X1 = cogepaHue BoAbl B BO3Ayxe npu TpebyeMor BNaXKHOCTU 1 TeMnepaType

(r Bnarn/kr Bosgyxa)

W(BeHTURALUMA) = p *V * n * (X1 -Xp)

Mpumep 7

TpebyeTca onpenenuTb Harpy3Ky OCyLleHUs, He0O6XoaUMYHO ANSA rMAPOTEXHNUYECKNX
coopyxeHun npu Temnepatype Bo3dgyxa 15°C n Tpebyemon oTHOCUTENBbHOW BriaxXHOCTM 50%.
O6beM rMapPOTEXHNMYECKOTO CoopyxeHust cocTasnsieT 300 M®, BogHas noBepxHOCTb 40 M2,
TemnepaTtypa Bogbl 8°C.

OTH.
Temnepamypa pozgyxa  °C 20% 30% 40% 50% 60% BNIAKHOCTE %
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Dantherm’

CONTROL YOUR CLIMATE
UcxoaHble AaHHbIe:

O6bem: 300 m*

YpoBeHb BO34yxoobmeHa: 0.3 ByYac

[MoBepxHOCTb BOAbI: 40 m?

Temnepatypa BoOAbl: t= 8°C (n 100% RH)

CopepxaHve Boabl B BO3ayxe

npu TemnepaType BoAbl: Xsa = 7 T Briaru/kr sosgyxa (cMm. hx-guarpammy)
Tpebyemble ycrnoBusi: t=15°C n 50% RH > x; = 5 r Bnaru/kr Bo3gyxa

(cM. hx-gnarpammy)
Pacuyer:
W (noBepxHoOCTb) = 6.25 * 40 * (7-5) = 500 r Bnarun/yac
W (BeHTURAUmMA) = p * V * n * (X3-Xp) = 1.2 * 300 * 0.3 * (10-5) = 540 r Bnaru/yac
W cymm. = 500 + 540 = 1.04 n/v

Temnepatypa Toukn pockl npu 15°C n oTHocuTenbHOM BnaxHocTn 50% coctaBnseT okono 5°C B
COOTBETCTBUM C Anarpammon. Ecnn temnepaTypa Boabl B TpybonpoBoaax coctasnset 8°C u
OTHOCUTENbHas BNaXHOCTb Bo3ayxa 6nu3ka k 90%, Ha Tpybonposoagax HE ByaeT koHaeHcaumm, Tak Kak
dakTnyeckas TemnepaTypa BoAbl Bbille TemnepaTypbl TOUYKM POChl. ITO COBNagaeT Co 3HAYEHUAMU B
Tabnuue.

OJTH.
TeMNEpaTpa BO3AME °C 209 30% 40% 50% 60% ENAKHOCTE %
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PekomeHpaunn: [1Ba ocywumtens CDP65 unu oguH CDP125. BnarockeM: 0.6 n/y kaxabii CDP65 nipu
15°C/50% OTH. BNn. B nogo6HOM cuTyauum BaXKHO MMETb MOSHbIA KOHTPOSb B3aNMOCBSA3W MEXAY
TemMnepaTypon U OTHOCUTENBHOWN BRAXXHOCTLIO BO3ayxa. [1ns 3Toro pekoMeHAyeTCsa OCHAaCTUTb KaXKabI
ocywwutenb CDT 60 rurpoctatom ¢ yctaBkon 55% OTH. BN. OTO NO3BONMUT YNpaBnATb TEMNEpPATYpoO 1
BNAXXHOCTBIO M BCerga nogaepKmBartb UX 3HAYEHMS HAa YPOBHE, NO3BONSLWEM U3bexaTb 00pa3oBaHust
KOHOeHcara.
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Dantherm’

CONTROL YOUR CLIMATE
N36bITOuHOE coaepxaHMe BoAbl B MaTepuanax

B cootBeTcTBMM € Tabnuuen Ha cTp. 13 ocylleHne, B OCHOBHOM, NPUMEHSeTCs aAns
BbIBEEHMSI M3DLITOYHOrO KONM4YEeCTBa HECBSI3AaHHOW BNaru U3 MatepuarioB B CBSI3M CO
CTpouUTENbHLIMKU paboTamu NN NOBPEXAEHNAMU, NPUYNHEHHLIMU BOAOWN.

B cnyyae noBpexgeHun, NpuYMHEHHbIX BO4OW, O0LLMM NpaBuiioM SiBNSIETCS No
BO3MOXHOCTU HEMeeHHOE NMPUMEHEHNE OCYLLEHUS, HO, TaK KaK XapakTep U cTeneHb
NOBPEXOEHUA BOAON MOTYT 3HAYMTENBHO BapbUpOBaTbCA, HEOOX04MMa OLeHKa NPaBUbHOMO
noaxona B KaXk4om KOHKPETHOW cutyaunu.

BaxxHbIM NnapameTpoM B Criydae Hanuuunsi NoBpexaeHni, NpUYNHEHHbIX BOAOW, SIBNSeTCS
MOHMMaHWe TOro, Kakoe KONMYECTBO BPeMeHM Boaa NPOHUKana B KOHCTPYKUMIO 3aaHust, mebernb
n T.4. BaxxHo Takke nogaepxmBaTb Kak MOXHO HU3KOEe 3Ha4YeHne Bo3ayxooOMeHa, YTobbl
n3bexaTb NonagaHus BNaxHOro Bo3ayxa B KOMHaTy. B aTux crniyyasix yalle BCero Mcrnonb3yoT
aMnupuyeckne Metoabl (CM. NPUINOXeHUs1), paspaboTaHHble HA OCHOBaHUM NPaKTUYECKOro
onbITa, 1 B KOTOPbIX PYKOBOACTBYHOTCSI HEKOTOPbLIMU, TAKKE SMNUPUYECKMMU, AaHHbIMU, TaK Kak
NpaKkTUYECKN HEBO3MOXHO BbIYMCIIUTL abCOMIOTHO TOYHO 3HAYEHMS HAarpy3ku OCyLLEHUS B
CUTyaLun NMKBUOALMN NOBPEXOEHWIN, NPUYNHEHHBIX BOAOW.

B cnyyae cyliku B HeJjaBHO NOCTPOEHHOM 3[1aHWUM TaKXKe BaXKHO NoAAepXmBaTb HU3Koe
3Ha4eHune BO3ayxoobmeHa, HO 34ecb Hanbornee BaXKHbIM NapaMeTpoM Ansi pacCMOTPEHMs
SIBMSIETCSA UCXOAHOEe CoAepKaHne BoAbl B pa3nnyHbIX UCMONb3yeMblx MaTepuanax. Yacto
HeobX0AMMO BbINoONHeHMe paboTbl B CPOK, T.€. Bbl AOMKHbI 3HATb KOHEYHOE KONMMYECTBO
BPEMEHU, HEOGXoAMMOe Ansi BbINONHEHNS paboThl.

Cywka 3gaHun

PaHee cTtpouTenbHble paboThl B 34aHMAX Npoaomkanucb B cpeaHeM 6-9 mecsaues, v
CTpouTenbHbIE MaTepuarnsbl, Kak NPaBuIio, BbiCbixanu B pe3ynbTaTe eCTeCTBEHHON BEHTUNALUN
30aHNS K MOMEHTY OKOHYaHuM paboT B 3gaHnn. CerogHsi CTpoutenbHble padoThl
OCYLLEeCTBAOTCS ropa3no bbicTpee. TO 03HaA4aeT, YTO HEOOXOAMMO OCYyLLUEeHUe ANs yaaneHus
NULWLHEN BNarm u3 pasnnyHblX CTPOUTENbHbBIX MaTepManoB K MOMEHTY cAavv 34aHus.

Mpu BbIGOpE OCyWIMTENS ANS CYLUKX 30aHMS HY)XXHO YYMTbIBATb, KAKOe KONMYEeCTBO BOAbI
AOIMKHO ObITb YAaneHo, 1 KakuMm BpEMEHEM Bbl pacronaraeTe ansi BbiNofHeHUs paboTbl. 310
AOCTaTOYHO CNoXHasi 3agada. B HeKoTopbIX cnyyasx MOXHO OLEHUTbL KONMYECTBO Briarn B
CTPOUTENbHbLIX MaTepuanax ¢ nomoLbto Tabnuu. Cnegyet o6paTtuTb BHMUMaHWE, YTO B Cryyae
CYLLUKM B HOBOM 3[,@HWNM BCE CBOOAUTCH K KOHKPETHLIM CTPOUTENBbHBIM MaTepuanam,
Mcnonb3yeMbiM ANsA CTEH, NONOB M Kpbiwn. CoaepxaHne Bnarn B pasHbiX CTPOUTENbHbIX
MaTepuanax HaCcTosbKO pasnmyaeTcs, YTO NPOCTble AIMNUPUYECKME MeToAbl 34eCh He
AencteytoT. CMm. Tabnuuy n NnpuMmep HUxe.

Tabnuua:
Co,u,ep>|<aH|/|e Biarn B pasiimyHbIX CTPOUTENIbHbLIX MaTtepuarnax (KF/M3)
MaTtepuan B Havane XUMUYECKU Heob6xoAuMbIe YCNOBUSA NpU Kon-Bo Bnaru
paboTr cBsfi3aHHaA Boja 50% OTH. Bn. Ans1 ocylWweHus
Hepeso 80 - 40 40
Yepenuua, KkpoBns 10 - 10 0
Kunpnwny, cteHa 80 - 10 70
Ierknin 6eToH 100-200 - 20 80-180
BetoH K15 11 180 42 38 100
BetoH K 25 1l 180 57 46 77
BetoH K40 Il 180 71 51 58
Mpumep 8

TpebyeTca BbIMUCANTL HArpy3Ky OCyLIEHNS, HEOOXOAMMYIO ANSA yaaneHusa nsbbiTka Braru
N3 HeaBHO NOCTPOEHHOro 3aaHus B TedeHne 30 gHen. BruicoTa 3gaHna 2,4 M, WnpuHa 7 M,
AnnHa 16 M. CTeHbl U NOTONOK U3rOTOBMNEHbI N3 NPeABapUTENIbHO BbICYLLEHHOW APEBECUHBI.
Mon gorkeH 6bIThb BbICYLLEH, Tak Kak OH U3rotoBneH ua 6etoHa K 40 Il TonwmHon 10 cm.
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Dantherm
CONTROL YOUR CLIMATE
[daHHbIe:

MNepwoa: 30 gHen

Ycnosus cywku: t = 20°C, 50% OTH. BN. (CpeaHee 3HavYeHne Mexay HavanbHOW BNnaxHocTbo 60% n
KoHeuHown 40%)

O6beM 3aaHUS: 2.4*7*16=268.8Mm°
Matepwnan: BetoH K 40 Il, 10 cm (cm. Tabnuuy BbiLle)
PacuerT:

O6bem 6eToHa ANs CyLLKW:
V=16.7.0.1=11.20 m3

N36biTouHasn Bnara B 6€TOHHOM Nony:
Q =11.20 . 58 kr Boabl/mM3 = 649,6 kr Bnaru

Heobxoanmo yganutb 649.6 n Bnaru 3a 30 gHew:
W =649.6/30 = 21.65 n/24 4

Heobxognmbin Bnarocbem = 21,65 n/24 u.

PekomeHgaunn: CDT 40. Bnarocbem: 0,70 n/y npm 20°C/50% oTH.BN. OauH ocylumTenb
CDT 40 yganut 16,8 n/24 4. 3710 03Ha4aeT, YTO AJ1A BbIMNOMHEHNS] 3TON paboTbl HEO6X0AMMO
aea ocywwutens CDT 40.

Cnep,yeT MMeTb B BLUAY, YTO NpoLEeCC CYLUKU 6y/1eT bonee 6bICprIM B Ha4alne oCyweHund,
TaK KakK coaepXxXaHune Biarn odeHb BbICOKO B Ha4ane rnpotecca. C yYMeHbLUEHNEM CcoaepXaHuaA
Bnarn B 6eToHe OTHOCUTENbHAs BNaXXHOCTb BO34yXa 6yqu CHMXaTbCA, N BeNMM4YnHa
BlarocbemMa ocywmnTenem 6y/:|,eT YMeHbLUAaTbCA.

MpakTnyeckne pekomMeHgaLMm No oCyLeHuo

Korga ocylieHune ucnonb3yeTtcs Ansi NPoCyLUMBaHUS 34aHMs U MaTepuanos, OCcyLuUTeNb
paboTaeT HenpepblBHO. OTHOCUTENBbHAs BNAXXHOCTb BO3AyXa NOCTENEHHO CHUXKAeTCs, YTo
obecneunBaeT AanbHellee UCNapeHne Bnary ¢ BraxHblX MaTepuanos B NOMELLEHUN B
BO34YyX 3@ CYET pa3HOCTM NapumarnbHbIX AaBNEHUA BOASHOIO Napa B BO34YXe W Haj, BMaXHOMN
NoOBEepPXHOCTLI0. KonnyecTBo ncnapsieMoi Bnaru 3aBucuT oT TemnepaTypbl B MOMeLLeHNM,
CBOWCTB MaTepuarnoB W BNa)XHOCTM BO34yXa B MOMELLEHUN.

OgHUM 13 NPeUMyLLLECTB KOHAEHCALMOHHOIO OCYLLEHUS SABMISETCS TO, YTO NPOLECC CYLLKN
ABNAeTCs cTabunbHbIM U Wagawmm. Ecnv Bpems He aBnaeTcs BakHbIM 0akToOpoM, TO
ONTUMarnbHbIA NPOLECC OCYLLEHUS, MOXET ObITb peann3oBaH 3a cHeT NoAAep)KaHUs
ctabunbHblx yenosuin 20°C 1 40% OTHOCUTENBLHOM BAAXHOCTU B NOMeLLeHUn. Takum obpasom
Oynet nogaepxuBatbca 6anaHc Mexay CyxvMm BO3QyXOM B 34aHUU U BAAXHbIMU
CTpOUTENbHLIMM MaTepuanamu, He AoMyckas BbiCbIXaHUSA MOBEPXHOCTUN 1 NOCNeayoLen eé
aedopmaLmm, a Takke NoBpeXaeHUs NpeaBapuUTeSibHO BbICYLUEHHbBIX MaTepUanoB, Takux, kak
napker.

Mpy HEOBXOANMOCTN MOXKHO MOBLICUTL TEMMePaTypy B MOMELLEHNM, HO HYXXHO YYUTbIBATD,
4TO 3TO MOXET NpuHecTu Bpena. MNosiBnaeTca pyUck NosiBNeHns aedopMaLmii Npu BbICbIXaHUK
NOBEPXHOCTEN, KOrAa MHTEHCMBHO OCYyLLAeTCs NOBEPXHOCTHLIN CMOW, B TO BpeMsl kak b6onbLioe
KONMYECTBO BMarn octaeTcsl B rnyGMHe CTEH Ui maTtepuanoB. 3TO YBENUYUT U BPeMS CYLLKK,
TaK Kak Bnara He 6yaeT NpoHMKaTb Yepes CyXyt NOBEPXHOCTb.

BaxHo, 4ToDObI NomelleHne / 3naHne ObINo No BO3MOXHOCTU repMeTUYHbIM. Takke
Heobxoanmo ybeanTbCa, YTO 34aHMe XOPOLUO 3alUMLLIEHO OT A0XAA U cHera. Bam Heobxogmmo
NpoBETPMBATL NOMELLEHNE BO BPEMSA MOKPACKM, HO HEODXOOUMO NMpPaBUITbLHO repMeTU3NPOBaTh
nycToe NoMeLLeHne nnm 3gaHme. Takke Hy>XHO MOMHUTb O TOM, YTO Heobxoamnmo nsderaTb
BMUTbIBAHUA Briarn NnpeaBapuTesibHO BbICYLLEHHbIMM MaTepuanamm npu OTKPbITbIX OKHaX.

Ecnu Bo3ayxoobmMeH BHYTpY NOMELLEHWSI HE PErYNNPYETCH, TO M3BMEHEHNE TeMnepaTypbl
OKpYXatoLLen cpebl U BNAXXHOCTU BO3AYyXa OCIOXHAET yrpaBreHme npoueccom. 3umon
XONOAHBIN HAPYXKHbIA BO34YyX, Kak NpaBuio, COAEPKUT MUHMMYM BOAbI, M 3HAYEHNE BNaXXHOCTH,
CKOpee BCEro, He OYeHb YBENMUNTCA AaXe B Cryvyae 3HauyMTenbHOro Bo3gyxoobmenHa. Ho
noTpebneHne sHeprum Bo3pacTeT, Tak Kak HYy)KHO ByaeT HarpeTb XONOAHbIN BXOAALLMI BO3AYX.
JleTom copepxaHme BoAbl MOXET ObITb 4OCTAaTOYHO BbICOKUM, U NOTpebyeTcs yaansTb ewe
6onblue BoAbl U3 34aHNst NN MecTa paboT, ECNN OHO MIIOX0 rEPMETU3NPOBAHO.
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B 6onbluMHCTBE crnyyYaeB Bnara cocpeoToyeHa B nogganax v B obnacrsx, roe soga
MCnonb3yeTcs Npy NPOBEeAEHUN CTPOUTENBHBLIX paboT, HanpMMep, NpW OKpacke, NPUroTOBIEHWN
GeToHHOM cMecK U T. A. Micnonb3ayiiTe ocylumnTeny B Tex obnacTtsix, rae oOHU MoryT NpUHeCTU
HanbonbLUYO NOMb3Yy.

Cywka 3gaHMn u maTepuarnoB B CBA3M C 3aTONNIEHUAMU BOAOOMU

prD,HO AaTb TOYHble pekoMeHaauunn no yCTtpaHeHno I'IOBpG)K,D,GHI/IVI, NPUYNHEHHbIX BOOOW,
TaK KaK XapaKktep U CTerneHb HOBpe)K,EleHMVI MOTyT 3Ha4YnUTEIIbHO BapbMPOBATbCA. Tem He MeHee,
€CTb HEeKOTOopble obLme MOMEHTHI, KOTOpble BCerga Heobxoanmo npuHMMaTb BO BHUMaHue

[nsa orpaHndeHnst pasmepa yuiepba HeobxoauMo kak MOXHO ObicTpee 6riokupoBaTtb
nocTtpagasLlume obnactu, 4Tobbl n3bexarb NonagaHnsa HapY)XKHOro BO3ayxa Unu apyrmx
MNCTOYHMKOB BMNAXXHOCTW.

He meHee BaxxHO kak MOXHO GblcTpee yaanuTh Bnary. B 6onblnMHCTBE CriyyaeB nonesHbIM
SIBMSIETCS NPOrPEeB NOMELLEHUS C LENbIO YBENMYEHUS NCMapeHns Briarn. 3T0 0COBEHHO HYXXHO
B TOM Cry4ae, ecnv noBpexaeHns Boaou Obinn HaHeceHbl HeJaBHO, U Boda He ycnena
MPOHMKHYTb Brnyob mebenu n gpyroro MMyLLLECTBa, CTEH, MOSIOB U APYrMX YacTeln 3aaHus.

Ecnu Boga ycnena rryGoko NPOHUKHYTb B CTPYKTYPY 34aHUsl, HE06X0AMMO UCMOSb30BaTh
OCYLLUMTENN C MaKcUMarnbHO 60MbLIMM 3Ha4YeHeM BriarocbemMa Ans nonyyYeHnst GbICTpbIX
pe3ynbTaTosB.

[na onpepeneHust Tpebyemon Harpysku OCyLLIEHMS BaXkHbl 3MNUpuYeckmne 3HaveHust. MoxxHo
03HAKOMUTbLCSI C AMNUPUYECKUMI criocobamm pacyéTa B NPUMOXKEHUN.

Cywka npocTpaHCTB noA NosiomM

Mpy nonagaHnn BoAbl NOA MO 4acTo NPUXoaUTCs
BCKpbIBaTb HAMOMNbHOE MOKPbITUE, YTOObI 3aMEHUTb
MOKPYIO M30MSALMIO U NPOCYLLNTL BHYTPEHHUA OO BHEM.
OTO OTHMMAET MHOro BPEMEHN, KPOME TOro, 3TO
HeyaobHO 1 Aoporo, Tak Kak AenaeT nomelleHme
NPaKTUYECKN HENCMNONb3YyEeMbIM Ha NEPUOL PEMOHTHbIX
paboT. B 6onblUIMHCTBE Cry4aeB UCMNONb30BaHME
ocywutens, nogobHoro CDT 30 S 1 CDT 40 S, n3basut
OT HeOOX0AMMOCTU BCKPbIBaTbL MOMbI 1 MOMOXET
COKOHOMMUTb AEHbIN.

"opsunn cyxom Bo3gyx nogaeTtcd nog nos ¢ ogHou
CTOPOHbI C MOMOLLbIO BO34YX0BOAOB. [N Harpesa
BO34yXa UCMNOSb3yeTcs HarpeBaTenb OCyLIMTeNs
MowHocTbio 1 KBT. UTOOLI 06ecneunTb 3 deKTUBHYIO
nogavy Bosayxa, AnvHa BO34yXoBoAa He AormkHa
npeBblwaTh 5 MeTpoB. [opAYMn BO34YX HEMPEPLIBHO
nogaeTcs nog non yepes oTBepcTue, yaansad snary 3
N30MAUMM U APYrMX MaTepuanos, Npoxoas nog nosiom.
3TO0 NO3BONSAET NUCMOMNb30BaTh NOMELLEHME HaA NOCTPaAaBLLMM Nofa B TO BPpeEMs, Nnoka
OCYLLEeCTBMSETCH NpocyLka 06bEma nog Nosiom.

CICyYWEHKE N0 NONomM

5. BbIbop MOOUNBLHOroO ocylunTens

B npegbioyumx pasgenax 6oim paccMOTPEHbI NPUHLNUMBI OCYLLEHUSA U TeopeTudeckme
OCHOBbI, HeOBXoaUMBbIE ANd pacdeTa HEOOXO4MMOWN Harpy3kn OCyLLIEHWSI B TON UITA MHOM
cutyaummn. K aTomy MOMeHTY 061bEM NpeaocTaBieHHON NHopMauumn oCTaTouYeH aAns
CaMOCTOSITENBHOIO M NpaBunbHOro nogbopa mobuneHoro ocywmntena Dantherm CDT.

O6uwee onucaHne MoouUnbHbIX ocywuTtenen CDT
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TenedoHsI:
8 (800) 333-18-25 (6ecruratro 1o Poccun)

+7 (495) 545-41-93 (oduc nponax B Mockse) ®
+7 (812) 385-74-11 (omc npoxax B Cankr-IlerepOypre) an e I m
E-mail: info@dantherm-trade.ru

www.dantherm-trade.ru CONTROL YOUR CLIMATE

Ocywutenu Dantherm paspaboTtaHbl ans
ahPEKTMBHOIO OCYLLEHNS BO3ayXa,
obecneunsas npu aTOM yA06HYI0
aKCnyaTaumto, XpaHeHne 1 TPaHCNOPTUPOBKY.

MnaTa ynpaeneHus ocylumTenem
pacrnosioXXeHa Ha BEPXHEN YacTu ocyLunTens.
Ha Hen oTobpaxaeTcsa Konmyectso pabounx
YyacoB, NaMMNOYkM MHOMKALMM NOKa3biBaOT
PEeXMM HOopMaribHOW paboTbl, NEpPENOIHEHNE
BoOocOOpHMKa 1 cpabaTbiBaHWE aBapuUIAHOM
curHanusauum.

Ocoboe BHUMaHME Npu NPOEKTUPOBaHMUMN
ObIN0 yaeneHo KOHCTPYKTUBHBLIM PeLLEHUAM,
obrneryatoLwum aKcnnyatauuo u
TpaHcnopTUpoBKY. MobuibHbIE OcyLIMTENN
AOIMKHbI ObITb OCTATOYHO NPOYHBLIMK, YTOObI
BblAEPXKMBATb NMOCTOSIHHYHO TPAHCMOPTUPOBKY
1 NOrpy30-pasrpy3oyHble paboTbl. MoLwHasa 3aWwmnTHas KpbIwKa U NPOYHAs KOHCTPYKLUNS
ocywmntens CDT obecneuymBaeT ero JOMrMimM aKCnyaTaumoHHbIA Cpok criykbbl. HebonbLuon Bec
ocywwutena CDT n onTumanbHoe pacnpegeneHve Beca obecneumsaeTt yaobCcTBo
TPaAHCNOPTMPOBKM M Ge3onacHyto akcnnyaTaumo. XpaHeHne Heckonbkmx ocywmtenen CDT He
TpebyeT MHOro cBOGOAHOrO MecTa, TakK Kak OHM Nerko wrabenupytoTcs.

PazmeweHne COT

Bce ocywmntenm CDT ocHalleHbl 60MnbLUMMU Pe3VHOBBLIMY KOnlecamu U perynmpyemon
PYYKOMN, KOTOpblE 0GECMeYnBaOT BO3MOXHOCTb NEPEMELLEHUS OCYLLUMTENEN U3 OQHOro
NOMEeLLeHMs B ApYyroe, BBEPX U BHW3 MO NECTHULIE, a TaKKe Yepes CIOXXHOMPOXOAUMbIE
y4acTKu.

Bo Bpemsi paboTbl 060pyaoBaHne obnagaeT HU3KMM YPOBHEM LUyMa.

Mpun ucnonb3oBaHun ocywmtena CDT HeobGxoamMmo Bceraa pasmellaTtb ero B LeHTpe
nometeHmns. [omkHo 6biTb obecneveHo cBOOGOAHOE NPOCTPAHCTBO He MeHee 60 cm Mexay
BO34yx03abopHbIM OTBEPCTMEM U CTEHON, n He MmeHee 300 cm 4nsi BbIXOAHOro oTBepcTms. He
cnefyet ycTaHaBnvBaTb OCyLUUTESNb PSAOOM C UCTOYHUKOM Tenna.

YpenbHbIN pacxop 3Heprum (SEC) - nokasatenb
3HeproaheKTMBHOCTMN.

Brnarocbem MoOOMNbHbBIX OCyIJJI/ITGJ'IGVI, ABNAEeTCA CaMblM BaXXHbIM NokasaTterieM, HO He MeHee

BaXXHO Yy4NTbIBaTb dHEpronoTpebrieHne ocylumTens no m
OTHOLLIEHUIO K BriarocbemMy. YaenbHbIn pacxoq aHeprumn (SEC)

notpebrneHne sHeprum / BNarocbem B /4, namepsieTcs B
kBT1/n.

MoaenbHbIN pAa MOOUNBbHLIX OCyLLUTENen
Dantherm:
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B Tabnuvue Hmxe nepeyncneHbl TEXHUYECKUE XapaKTepUCTUKN U 3HAYeHUS
3HeproadpdekTnBHoCcTH Ang ocywmntenen CDT npu pasnuyHbIX 3Ha4YeHUsIX TemnepaTypbl U
OTHOCUTENBHOW BNAXHOCTMW.

Mogernb En.vam. | CDT30 | CDT30S | CDT 40 | CDT40S | CDT60 | CDT90
Ejgﬁ;;‘g;e“"”epawp“b'” ‘C 3-30 | 3-30 | 3-30 | 3-30 | 3-30 | 3-30
Eﬁf;:mﬂ”a”a“” %RH | 40-100 | 40-100 | 40-100 | 40-100 | 40-100 | 40 - 100
g'é’:T"':j‘;’fo"g;”b”OCTb Me/y 250 350/300* | 350 |560/460% | 725 1000
Bnarocbém (20 © 60%RH) n./ 24y 13 13 22 19 29 41

[0]

povasopuTenohocts (30°C -y 24 4 30 30 39 42 62 94
(as“gg;"(g‘g Soony kBru/n. | 0,85 0,86 0,66 0,83 0,67 0,71
(Ss”sg)r‘gg’ ,ggl;‘;ﬁ;“b KBT.4 / . 0,47 0,43 0,5 0,47 0,43 0,42
SneKTponnTanme B/ly 230/50 | 230/50 | 230/50 | 230/50 | 230/50 | 230/50
(32%‘?8;%'12;";6”‘3”“9 BT 461 456 614 664 800 1214
Zg)ﬁ’ii:‘;ﬂ%“a (1™ ot nB(A) 56 60 59 62 62 62
O6bem BogocbopHuKa nnTp 7 7 14 14 14 -
Bec Kr 32 34 43 46 47 62

* NepBoe 3Ha4YeHue Ans cBoboAHOro Bbinycka, BTOPOE - Mpu NPUMEHeHUN 5 M wnaxra.

Mpw paccmoTpeHun obLLero NoTpebneHns aHeprum Npy NPUMEHeHUM ocyLunTens crneayeT
NpUHMMAaTb BO BHMMaHWE 3HAYMTENbHOE KONMYECTBO Tenna, BblAensemMoro u3 KoHgeHcatopa
BO BpeMs npouecca. 3Ta 0coO6EHHOCTb KOHAEHCALUMOHHbIX OCyLUMTENen no3sonseT nsbexarb
[IOMONMHUTENbHbIX 3aTpaT SHEPruM ANs Harpeea Bo3ayxa B NOMELLEHUN OT APYrMX UCTOYHWUKOB.

PaccmoTpeB, Hanpumep, ocywmntens mogenvn CDT30 paboTatowmn npu temnepatype 20°C
n 60% RH MOXHO BMAETb YTO, cornacHo Tabnuue, notpebnsemasa ocylwmTenemMm MOLHOCTb
coctasnseT 461BT. OHa pacxogyeTtcs Ha ocyweHue 0,54 n/yac (CM. KpuByto
NPOM3BOANTENBHOCTU, B NpUNoxeHunn). 3tn 461 BT aHeprum npeobpasyotcs B TENMO U
HarpeBatoT OKPY>KatoLLyt0 cpeay.

TennoBas aHeprusi B pesynbTaTe KOHAEHCaUMn 1 nuTpa Bnarn n3 Bosayxa npu remneparype
20°C coctaBnget okono 680 BT 4, Takum ob6pa3om, ckpbiTas TennoTa KoHgeHcalumMm napa B
ocywmntene CDT30 coctasut 680 * 0,54 = 367 BT.

B ntore MOXXHO BMAETb, YTO ocyLunTenb noctasnseT 461 + 367 = 828 Bt tenna B
nomeLleHue. 9T0 TEMSO ABMNSETCA NPUYMHOM NOBbILLEHMS TeMnepaTypbl BO3ayxa nocrne ero
NPOXOXAEHNSA Yepes OCyLUUTENb.

B npumepe 4 Ha cTp. 9 HarNsaaHO BMOHO YBENMYeHve TemnepaTtypbl Bo3ayxa B pesynbTarte
npouecca ocyLIeHusI.

[Ans nony4yeHns nHdopmaumm o 6onee NoapobHbIX TEXHUYECKUX XapaKTEePUCTUKaX U
[OMONHUTENbHBIX MPUHAANEXHOCTAX 0bpaTuTech K cneuudmrkaumam ansa ocywmtenen CDT.

* [MpoM3BOAMTENBHOCTL SABNAIOTCS KITHOYEBOW XapaKTepUCTUKON Npy nogbope ocyLumTens.
Heobxoanmo Bcerga BblibupaTh OCyLLUMTENb CO 3HAYEHNEM BlarocbemMa paBHbIM UM
HEeMHOrO BblILLE, YeM pacyeTHas Harpyska ocylleHus. CyLecTByOT guarpaMmmel
NPOV3BOANTENBHOCTU ANA Kaxaon mogenu ocywmntens. Kpueble Ha AgnarpamMmme nokasbiBatoT
npounssoanTenbHocTb Npu 40, 60 1 80% OTHOCUMTENBHOW BAAXHOCTU. [TPOMEXYTOUHbIE
3HaYeHUs OTHOCUTESTbHOW BNAXXHOCTU U APYruX BEMUYMH HaXoadaT NyTeM MHTepnonsumm
MeXay NMHUSMWU N KPUBBLIMMU.
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6. OcywmTenu Ansa nnaBaTenbHbIX 6acceMHOB U ApYyrux
CTaLMOHaPHbLIX NPUMEHEeHUN

[na nnaeatenbHblix 6accenHoB, SPA-3anos, gyLleBbIX NaBUIIbOHOB XapakTepHa BbiCOKasi
BMaXXHOCTb BO34yxa B NOMELLEHWM U KOHAEHCAUWs BNarn Ha cTeHax, okHax U Ha notornke. Kak
pesynbTaT, HEKOMOPTHbIE YCNOBUS ANA NI0AEN, a TakKe KOPPO3us U rTHUEeHNe maTepuarnos,
PUCK paspyLUeHNs BHYTPEHHEN OTAENKN NOMELLEHNI U HECYLLUNX KOHCTPYKUMA. IMEHHO
MO3TOMY B Ka4eCTBE BaXXHEMNLIEro afneMeHTa NHXeHepHO-TEXHNYECKOro ocHalleHns 6accenHoB
cnegyet paccmaTpuBaTtb CUCTEMbI ocyLleHus Bo3ayxa. Ocywmntenu Dantherm, cepuun CDP,
npeaHasHa4veHbl, B NEpBYLO odepeab, Ans o6paboTku Bo3agyxa, cogepallero xnop n gpyrme
XUMUYECKUN arpeccuBHble peareHTbl. Kopnyc ocylumTtenen BbiNoSIHEH N3 ropAYe0LMHKOBAHHOM
cTanu ¢ AONOMNHUTENBHBIM HAPY>XHLIM U BHYTPEHHUM 3ManeBbIM NOKpbITMEM. X MOXHO
yCMNEeLHO NCMOoMb30BaTh AN OCYLUKM CKITaACKUX NOMeELLLEHMI, LexoB 1 nabopatopun, rae
Temnepartypa Bo3gyxa He onyckaeTcst Hmke 20 °C.

PerynupoBaHue BnaXXHOCTH

MopnepxaHme TpebyemMoro ypoBHSA BNaXHOCTM obecneynBaeTcs oCyLUMTENEM C MOMOLLbIO
BCTPOEHHOrO rmrpocTaTa Ha ypoBHe okono 60%. Ecnn npegnonaraetcsa Yactasd nepeycrtaHoBKa
YPOBHS1 BMAXXHOCTW, PEKOMEHAYETCA UCMONb30BaTb BHELLHWIA TUrpocTar.

PyHKUMA aBTOMaTU4YECKOWN OTTaMKn ucnapurens

Ecnu Temnepartypa Bo3gyxa B nomeLieHun onyckaetcs Huke 20°C, To JOCTaTOYHO BbICTPO
MOXeT Ha4yaTbCsa npouecc obmep3aHusa ncnapurtens. OyHKUuUs 3awwmTbl OT 0OMep3aHns
3anyckaeTcs, Korga gaTymk Ha TennoobMeHHWKe ncnaputenst perncTpupyeTt TemnepaTypy Huxe
5°C. B TeueHune nocneaytowwmx 30 MMHYT cuctema ynpaBreHnsa paspeluaeT paboTy ocywumtens.
lMocne 3Toro NPONCXOAMUT OCTAHOB KOMMPECCOPaA, N BEHTUNATOP OCYLLEeCTBNAET nogavy
TEnsoro KOMHaTHOro Bo3ayxa Ha ucnapurtenbs. Kak Tonbko TemnepaTypa Ha NOBEPXHOCTU
ncnaputens npeebicuT 5°C, KOMNPECCcop 3anyckaeTcsa U arperaT NEPEXOanT B PEXNM
ocyleHunsa. Takor npoLecc oTTanBaHUst Ha3blBAaeTCSA NAaCCUBHbLIM U OCYLLECTBNSAETCS TONbKO B
cnyyae Heob6Xxo0aANMOCTMW.

[lna 3a0enCcTBOBaHUS pexrmMa NacCMBHOMO oTtamBaHus ocywmtenn CDP75/125/165
HeobxoaMmMo KOMMMEeKToBaTb AAaTYMKOM TeMnepaTypbl Mcnaputens.

MoaenbHbIN psag

TexHnyeckne XapPaKTepPUCTUKN.

Bnaroctem Pacxo BnaxHocTb |[TemnepaTypa

M (npmn 28 °C/ A (pabounn (pabounin BeicoTa, | lUupuHa, |FnybuHa,
openb BO3ayXa, Bec, kr
60% RH), e OuanasoH), | ananasoH), MM MM MM
nlcyt % °C

CDP 35 29 250 40-100 10-36 800 950 315 60
CDP 45 42 500 40-100 10-36 800 1260 315 74
CDP 65 60 750 40-100 10-36 800 1800 315 101
CDP 35T 29 250 40-100 10-36 680 890 290 57
CDP 45T 42 500 40-100 10-36 680 1200 290 68
CDP 65T 60 750 40-100 10-36 680 1735 290 95
CDP 75 65 1500 40-100 20-38 650 1155 725 130
CDP 125 124 2500 40-100 20-38 850 1300 900 160
CDP 165 162 3600 40-100 20-38 975 1400 1010 190

* anarpamMmmbl 3aBUCUMOCTU NPON3BOANTESIbBHOCTU O60pyﬂ,OBaHMﬂ OT TeMnepaTypHbIX yCJ'IOBI/II7I
npuBeaeHbl B NPUIOXeHUN.
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CDP 35/45/65 CDP 35/45/65T

CDP 75, 125, 165

OcywuTtenu cepun CDP 35/45/65(T%)
* uHoekc « T» 208o0pum 0 ecmpaugaeMoM UCMOIHEHUU ocywumersi, 07151 CKPbIMo20 MOHMaxa.
Mpon3BoanTENBHOCTL YKasaHHbIX Mogernen ocywmtenen go 60n/cyt npu temnepatype 28°C

n BnaxHoctn 60%. Pabouni ananasoH temnepatyp ot 10 go 36°C. OnTumanbHOe NpuMeHeHne
- Ans 6accenHoOB B KOTTEQKaX, YaCTHbIX OTeNAX, AyLEBbIX U APYrMX NOMELLEeHNA HEBGOMbLLION

nnowagu.
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Mogenun CDP 35/45/65 moHTupytoTCS Mogenun CDP (T) 35/45/65 npegHasHaudeHbl
HEeNnocpeacTBEHHO B NOMELLEHUN ANsi YCTAHOBKM B CMEXHOM C 6accenHoM
H6acceinHa. nomeLLeHun. ArperaTbl OCHaLarTCA

KOPOTKUMW BO34yXOBOAaMM, ANs Npoxoaa
yepes CTEHY,

85 70 dunsTpamu u —
235 _—
CT T L '704’\? anioM1H1EBbLIMY ﬁ%ﬁ
4o AEKOPATMBHBIMM «%//
J -

XX
W B[] '

BosayxoBoa B cbope paccumTaH Ha TonwmHy cteHbl oT 70 go 350 mm

peLueTkamu Ans
3abopa v pasgauv Bo3ayxa.

OcywunTtenu cepumn CDP 75/125/165

Mpon3BoanTeENbHOCTL OCYLUMTENEN 4AaHHOIO psiga cocTaenseT go 162n/cyT npu
TemnepaTtype 28°C n RH 60%. Pabounn ananasoH temnepatyp ot 20 go 38°C. MNMpumeHsatoTca
Ans 6accenHoB, cna-3arnoB B OTENsIX, 06LEeCTBEHHbIX HacCEeNHOB 1 APYrMX NOMELLEHWIA
OonbLLOW nnoLwaan.

BepxHsa naHenb (ans
BEPTUKaNbHOWN pa3gayn
BO34yXxa)

/BbIXOD, BO3ayxa

(cTaHgapTHO C
ThINTbHOW CTOPOHBI
\ ocylumTens)

Mogmec ceexero Bo3gyxa

\
/

Bxop Bo3gyxa e
OpeHax

MoaxnioyeHe BOAOOXNAXA3EMOrO WHcnekumoHHas asepua
KOHOEeHcaTopa

COPT5

Cekuuns ynpasneHus

B03MOXHbI HECKOMNBbKO BapnaHTOB MOHTaxa ocywwmutenen CDP 75, 125 n 165:

1. HenocpeacTBEHHbIV HANOMbHbIN MOHTaX.
2. MoHTax Ha BMOPOM30nMpPYIOLLNX onopax.
3. HacTeHHbIN MOHTaX Ha KPOHLUTENHAX.

B otnnume ot manbix ocywmtenen cepun CDP gaHHble Mogenn MoryT ocHallaTbcs
onuuAMK, NO3BONALLMMU PacLUMPUTb (PYHKLMOHANbHbIE BO3MOXXHOCTN OCYLUNTENS:

e NS pauMoHanbHOro UCNonb30BaHWA TENMOBON SHEPrM B NoMellleHnn 6accenHa,
OCyLLUMTENb MOXHO 060pyA0BaTh BOAOOXIAXAAEMbIM KOHAEHCATOPOM, MO3BOSISHOLLUM
MCNonb30BaTh M30bLITOYHOE TeNnmno Ans Nogorpesa Boabl.
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8 (800) 333-18-25 (6ecrnarno no Poccun)

®
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+7 (812) 385-74-11 (ouc nponasx B Canxr-IlerepOypre)
E-mail: info@dantherm-trade.ru

www.dantherm-trade.ru C O NTR O L YO U R C LIMATE

CDP 75 ¢ B0g00XNaXaaeMeIM KOHGEHCATOPOM

@

‘?
i 1. Komnpeccop

2. Pene BbICOKOND W HU3KOM
LaBNEHAR

3. BooooxnawiaemMsIn
KOHOEHCATOD

DHNaxaeHuEM

WT ® 5. PecuBep
6. PUNLTP-0CYLWWTENE

7. CMoTpoBOE CTEKND
i i 8. TepMo-pacu¥pHTENEHBIA
® \\. // BEHTHNb

9. McnapuTtens

I% 4. KOHOSHCATOP ¢ BO3gyLWHBIM

@

l:_-_ ) 10. 3INeXTpOMarHMTHEIN KNanad

11. OGpaTHeIA KNanax

e Ons gononHuTensHoro oborpesa nomelleHus ocywmntenu CDP 75, 125 n 165 moryT ocHawartbcs
BOASAHBIM KanopudepoM, YyCTaHaBNMBaEMbIM B BbIXO4HOM BO34YXOBOAE.

OcywuTtenb ¢ onuyUoHanbHbIM KarnopudgepoM NOBTOPHOro HarpeBa. BepxHas

pasgaya Bosfgyxa.

Tennbii cyxon BO3ayx

Tennbl BNaXHbIn BO3OYX

OcywuTtenb ¢ onuUUoHanbHbLIM KanopudgepomM NOBTOPHOro Harpesa. HMxHss
pasgaya Bo3fgyxa.

Coweowewed

Vewwewwews

Tennbiii BNaxHbI BO34yX

Tennbln cyxon BO3AYX
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[lns noacoeaMHeHVs kaHana nogmMeca CBEXEro Bo3ayxa B OCYLUMTENSIX €CTb 3aKpbIToe
KpbILKoM oTBepcTMe. Mpu opraHusaumm nogayn CBeXero Bo3ayxa, Ans nogaepxaHus
KOM(POPTHOro AaBneHnst Bo3ayxa B MOMELLEHUN U yaaneHnst XnopcoaepKalmnx rasos,
pekoMeHayeTCsl yCTaHaBNMBaThb B NOMELLEHUM BbITSXKHON BEHTUNSTOP COOTBETCTBYOLLEN
NPON3BOAUTENBHOCTMU:

MakcumanbeHoe KonMyecTBO nogMeca CBeXero Bosayxa He JOMKHO MpeBbIlaTth creayoLwmx
3HaYeHUn:

MakcmumanbHbIn 06BEM NogMeca CBEXero Bo3ayxa CDP 75 CDP 125 CDP 165
Mm3/yac 225 375 540

* [Todmec bonbliezo Konudecmea ceexeao 8030yxa, 0COBEHHO 8 3UMHee 8peMs, MOXem npusecmu K
obnedeHeHuro ucriapumerns. To xe camoe npousolidem, ecriu memnepamypa rnodMewu8aemMmozo
g803dyxa bydem Huxe -5°C. B amom cny4ae noHadobumcs npedsapumeribHbili Hagpes.

NMonbop ocywmntenen ana 6accemHoB

McnapeHue Bnaru ¢ 3epkana BogHOW NOBEPXHOCTU B BaccerHax, a Takke C MOBEPXHOCTH
MOKPbIX MaTepuanos 1 NPeaMeToB, ABNAETCA OCHOBHbIM (PaKTOPOM, BAUSAIOLLNM Ha BNaXXHOCTb
B NomeLlleHnn 6accenHa. IHTEHCMBHOCTb MCNApPEHNs 3aBMCUT OT MiloLaan BOOHOW
NOBEPXHOCTU, TeMNepaTypbl BOAbI, BNAXHOCTU BO34yXa, CKOPOCTN BO3AYLUHOMO MNOTOKa U
aKTUBHOCTW KynarLLUXCS.

[na goctmxkeHnsa Hanbonee kKOMGOPTHLIX YCITOBUIN B GaccenHe, Nogaepxmeas Nnpu 3Tom
MaKcumanbHy aHeproapeKkTMBHOCTb, HeobxoaMMo, YTObbl TemnepaTypa Bo3gyxa bbina
BblLle TemnepaTypbl Bogbl Ha 1 — 2 °C.

o Ecnun temnepaTtypa Bo3gyxa HuXKe - HEKOM(POPTHLIE YCITOBUSA, CUMbHOE UCMapeHmne ¢
NOBEPXHOCTW BOAbI.
e Ecnu temnepaTypa BO3ayxa BblLE - BbICOKOE 3HepronoTpebnexue.

,D,J'IFI KPbITbIX bacceliHoB NPUHATO PYKOBOACTBOBATLCA CrieayrLummMm napamMmeTpamMmun:

Tun 6accenHa TemnepaTtypa Bo3gyxa, °C TemnepaTtypa Boabl, °C
OO0LLero HasHa4yeHus 28-30 26-28
TpPEeHNPOBOYHbIN 26-28 24-26
JleuelBHbIn 32 32-37

[eTcknin 32 31

KpaTHoCTb BO3ayxoobmeHa ocywmTtens ans 6accerHa gomkHa HaxXoauTbCs B AuanasoHe oT
5 po 10 kpar.

[na pacyeTa KonuyecTsa McnapsoLWLEencs Bnaru cywectsyeT MHOro pac4eTHbIX (POPMYyIT.
Kak nokasbiBaeT npaktuka, Hambornee NofHo y4nTbiBalOT U3MEHEHMS YCNOBUIN MCNapeHus Bnaru
B 3aKpbITbIX BaccerHax aMnMpuyecKkme 3aBUCUMOCTH, BbIBEAEHHbIE HA OCHOBE M3MEPEHUN,
NpOoBeAEeHHbIX B MOMELLEHUAX AeNcTBYOLWNX BaccenHoB Accoumnaumnen HEMELKUX MHXEHEPOB
(dbopmyna ctangapta VDI 2089) n 6putaHckumn cneumnanuctamm (opmyna basunHa-Kpymme).
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dopmyna ctaHpapta VDI 2089

MHTEHCMBHOCTb UCNapeHns paccunTbiBaeTca cnegyrowmm obpasom:
W =¢- 8- (PHac — Pycm), rlu,

roe:

S — nnowaab BogHOM NoBEpPXHOCTM BaccerHa, M2;

PHac — paBneHve BoAsAHbIX NApOB HaCbILLEHHOro BO34yxa npu
TemnepaTtype Bogbl B 6accenHe, mbap (cm. NMpunoxerHue);
Pycm — napumnanbHoe AaBneHue BOAsSHbIX NapoB Npy 3a4aHHbIX
Temnepartype u BNaXxHOCTM Bo3ayxa, Mbap (cm. MNpunoxexne);
€ — aMNNpUYECKNii koapnumeHT, r/(M2 - 4 - mbap):

0,5 — 3akpbITasg NOBEPXHOCTb BaccelHa,

5 — HenogBwxXHasi NOBEPXHOCTb HaccenHa,

15 — HebBonbLume YacTHble 6accenHbl C OrpaHNYEHHbIM
KONMMYECTBOM KynatoLmnxcs,

20 — obuiecTBEHHbIE BacCcenHbl C HOPManbHOWM aKTUBHOCTBIO
KynatroLmnxcs,

28 — GacceliHbl Anst OTAbIXa U pa3BneYeHun,

35 — 6accerHbl C BOASAHBbIMW FrOpKamMn U 3HaYNTENbHbIM
BONMHOOOpa3oBaHNEM.

Popmyna basmHa-Kpymme

[na nepuoga, korga B 6accenHe HaxooaTCsl KynaroLwmecs:

Womk = (0,118 + 0,01995- a- (PHac — Pycm)i/1,333) - S, n/u.

[na nepuoga, korga B 6accenHe HeT Kynarowwmxcs (MoBEPXHOCTb BOAbI
3alUTOpPEHa UK 3anosiHeHa NraBalWwuMn WapaMmn/NnoTUKamm):

W3akp = (- 0,059 + 0,0105- (PHac — Pycm)/1,333) - S, nlv;

roe:

PHac — paBneHve BoAsAHbIX NApOB HACbILLEHHOro BO34yxa nNpu Temnepa-
Type BoAbl B 6acceniHe, mbap;

Pycm — naBneHvne BoAsHbIX NApOB HAaCbILLEHHOro BO3a4yxa Npuy 3agaHHbIX
TemnepaType 1 BNaXxXHOCTN BO3ayxa, mbap;

a — K03 PULMEHT 3aHATOCTK BaccerHa NoabMu:

1,5 — ons rpoBbIx 6aCCeENHOB C akTUBHbBIM BOSTHOOGpa3oBaHMEM,

0,5 — ana 6onblUMX obLEecTBEHHbIX OaccenHoB,

0,4 — pna 6accerHoB oTenen,

0,3 — ana HebonbLIMX YacTHbIX baccenHoB.

Mpumep: YacTHbIN 6accenH

Pac4eT no copmyne craHgapta VDI 2089:

3epkano 6accenHa S = 20 M2

Temnepatypa Boabl 26 °C (100% oTH. Bn.) PHac = 33,6 mbap
Temnepatypa Bo3gyxa 28 °C (60% oTH. Bn.) Pycm = 22,678 m6ap
AMnunpryecknin KoappuumneHT 15

PacuerT:

W = 15- 20- (33,6-22,678) = 3277 rlu = 3,277 n/4

PekomeHOauma Kk npumeHeHuto: ocyumntens CDP125.

Kpome Toro, nogbop ocylumMTenst MOXKHO BbIMOMHUTL C MOMOLLbIO MPOrpamMmebl,
pa3paboTaHHON KomnaHuen Dantherm.
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Mporpamma nopb6opa ocywwurtenen Dantherm gna 6accenHoB.

W
! nporpamma pacyeTa
Envicenmental Air Masagesens OCYIEHMA YaCTHLIX NAABaTeNLHLIX DaccelHoe Ao 40 W
MnasaTenbHbIW 6acceldd JleyebHbIW BaccelH
Temnepatypa Bozayxa 28|°C Temnepatypa Bo3ayxa 3z2|°C
Temnepatypa Eogbl 26|°C Temnepatypa Eogbl 37|°C
Tpebyenan BRaMHOCTb 60 (% RH Tpebyenan ENaXHOCTb 60(% RH
Monpaeo4Hblil Ko3dh-HT 15 Monpaeo4Hbld Ko3dh-HT 5
PazuMep bacceidHa 20,0[1? PazuMep bacceidHa M
PacueTt Ocywutens AnA nevyedHoro DacceiHa |:|
0bbeM ucnapeHuid nnagar. bacceiHa 3,28 |krfv TexHUYECKHE XapaKETPUCTUKM
Obben McnapeHuil ney. DacceiHa KEY CDP 35 CDP 45 CDP 65
Obwmit 0bber MCnapeHui 3,28 |krfu CDP35T CDP4A5 T CDPRA T
BeHTMNALMA CDP 75 CDP 125 CDP 165
Pacxop Bo3ayxa Wi
* Teunepatypa °C
* Bnawnocts % RH
Bnaroctem KEY

nocpencTeoM BEHTHNALHKH

Obwmit ENarocker Krfq
Ocywutens CDP 125 DaHHbIE NO CpeaHEMACAYHON TEMNEPATYPe W BNAXHOCTH BO3AyXa

# Mpu OTCYTCEMM JaHHBIX pacdeT BegeTca npu Temneparype 17°C u snamuocri 83%.

YnpouweHHbIM Noa60p ocylumnTenen

CDP 35 I

CDP 45 |

CDP 65 |

CDP 75 |

CDP 125

CDP 185

0 10 20 30 40 50 &0 7O B0 90 100 110

Mnowane 32pKkana soau. KB M.
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MNMpunoxeHus

D,Vlal'paMMbI npoun3isoguTesibHOCTU

Ouarpammbl npousBoauTenbHOCTU ocywutenen CDT

COT 30
c — 4% R — &0% AH 80% PH
- — — :
/ — 7
/ ]
’ o 020 40 060 160 1.00 1.30 Lhowr
CDT 205
i — 4009 RH — 0% RH BLOk FEH
/.-"'
= f}fﬂ‘”'
=
///
0 10 0 1.00 1.20 ur
CDT 40
L — A0% BH — 0% PH BOR RH
30
/
: L —
1_ A |
10 /r/ __,,--"'/l
o
o 130 140 060 1D 100 120 140 1.60 L/hour
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CDT 405

L — 4% RH — 6% PH BOG FH

el

25 ..-"""f

CDT &0

c — 40 BH — &% AH B RH

o Q50 1.00 150 200 250 L/howr

CDT 90

C — 4% BH — &% BH 800 AH

) A i
/| ¥

N
v
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AwnarpaMmmbi NpoU3BOAUTENBLHOCTU ocylunTenen CDP

CDP 35
i == 40% AH = 0% AH = B AH
a0
x P —1
& v /
2 ’j
) /
15 /
0 U
5
0 n*
] a5 1,0 15 20 25
CDP 45
i = 40f% AH == EI% AH —_— 8% AH
40
E f‘ i
20
]
R ”.r.'"""
15
10 'f / -:""/
5
0 n*4
0 05 10 15 20 25 30 as
CDP&5
C = 4% AH = E0% RH —  BO%RAH
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A—17

(1] niy
1] 05 1,0 15 20 25
CDP 45T
T = 4% AH =  EI%AH AR B AH
40
E /.' ;F’ /.f
/ ]

0 i
0 05 10 15 20 25 a0 a5

CDP 65T

w S — A% AH —  E%AH — BN AH

) ' ) /

# [ >

%

20
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/
|
!! /f/ //

] 10 20 30 40 o0 6.0

CDP125

T == A40f% AH = &0% AH — B0% AH

40

a 20 40 6,0 B0 10,0 1210
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W - KkonnyecTBO BOAbI, OCyLLAaeMon N3 BO3ayxa, r/yac.

V - 06beM NoMeLLeHust, M.

Dantherm’

CONTROL YOUR CLIMATE
KpaTkoe cnpaBo4HOe pyKkoBOACTBO — aMNUpPUYECKMe npaBuna

Bo MHorux cnyyasix BbinoniHEHNe BCex NOAPOOHbIX pacyeToB, ONMCAHHbIX B 3TOM
PYKOBOZACTBE, He ABMSIeTCA CTPoro HeobxoammbiM. OnbIT NO3BONSIET UCMONb30BaTh
YCKOpEHHble MeToAbl Npu noadtope MoGUNBHOro ocyLuMTeNs. TN IMNUPUYECKUEe AaHHble
npeacTaBneHbl B Tabnuvue Hxe, BMECTE C MPOCTbIMU SMMUPUYECKMMU (POPMYMaMmn CO CChISNIKON
Ha 3agayu, pellaemMble B NpyMepax, NpMBeaeHHbIX B PYKOBOACTBE.

Mpepnonaraemasn
TununyHoe Omnupunyeckoe
Mpo6nema TpeboBaHue CKOpOCTb
pacnonoxeHue npasuno
BO3AyXx006MeHa
YcTaHoBneHue OducHbIE 3naHMs
XOpoLlero knumarta N ’ 0.5 Byac W =V * 2.0 (r/yac)
3anbl 3acefaHun
N30biTOUHOE B NOMELLEHNN
cogepxaHue My3seun n BbiCTaBku,
BOAbI B BO3dyxe CoxpaHeHue n KOMHaTbl Ans
3awmTa NPoAyKUMM | XpaHeHus ocobbix 0.3 Byac W =V *1.2 (r/yac)

n matepumanos

rpy3oB, BOOONPOBOAHbIE

COOpPYXXEeHNsI

N36bITOYHOE YcTpaHeHue MecrTa,

cogepxaHue noBpexaeHun, nocTtpagasLune ot Kak moxHo 6onee W =V * 4.0 (luac)
BOAbI B HaHECEeHHbIX HaBOOHEHMS, NOXapa HU3Kasi )
mMaTepuanax BOJoOW* unu npopeiea Tpy6

* OCHOBbIBaeTCS Ha nepuoae CyLku, pasHoM 8-12 gHen

Cnedyem obpamume 8HUMaHUe, 4mMo 8 C/y4yae OCyuweHUs1 HO8020 CMPOEHUsI 8ce c800UMCS K
KOHKPEMHbIM CmpoumesibHbIM Mamepuasiam, UCrosib3yeMblx 0511 CmeH, o108 u Kpbiw. CodepxaHue
800bI 8 Pa3/IUYHbIX CMPOUMESIbHbIX Mamepuasiax omau4aemcsi U npocmablie 3MnupuYeckue npasuna
30ecb He NMPUMEHSIFOMCS.

1. Co3gaHue KOM(OPTHOro Knumarta B NOMeLLeHUn

Ecnu Tpebyemoe 3HayeHne OTHOCUMTENBLHOW BNAaXHOCTU NpuMepHOo paBHO 50%, ncnonesymre
cnenyoLLyo opmyny:

W =V * 2.0 (rlyac)
Mpumep: V = 500m* > W = 2.0 * 500 = 1,000 r/4ac.

PexkomeHpauma: [1ea ocywmntensa CDT 40. Bnarocvem: 0.65 n/yac npu t 20°C/50% OTH.BI.

2. XpaHeHue U 3almTa NPoAyKLMN U MaTepuanoB

Ecnn Tpebyemoe 3Ha4yeHne OTHOCUTENBHOW BIAXHOCTU NpUMEpPHO paBHo 50%, ncnonb3ymnte
cnegyoLuyro hopmyny:

W =V * 1.2 (rlyac)
Mpumep: V = 450 m® > W = 1.2 * 450 = 540 r/yac

PekomeHpauusa: Ocywutens CDT 40. Bnarocvem: 0.65 n/yac npu t 20°C/50% OTH.B1.

3. YcTpaHeHMe noBpeXaeHUn, HAaHeCEeHHbIX BOAOM

Ecnun npegnonoxuTb, YTO NpoLuecc CyLwKku 3aHMmaeT 8-12 aHen npu yepeaHEeHHbIX YCNOBUSX
t =20°C n 50% oTHOCUTENBHOW BNaXHoCTK (HaumMHas ¢ 60% RH v 3akaHunBas Ha 40%
OTHOCUTENBHOW BNAXHOCTU), UCNONb3YeTCs crneayoLas dopmyrna:

W =V * 4.0 (rlyac)
Mpumep: V = 280 m®> > W =4 * 280 = 1,120 r/uac
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PekomeHpauus: [Iga ocywutena CDT 40 S. Bnarockem kaxgoro arperata: 0.60 n/4ac npu t
20°C/50% oTH.BN. Mbl pekoMeHOyeM MOAENb OCYyLUNTENSA S ¢ JONONTHUTENbHBIM 06HEMOM
BO3[yxa 1 BCTPOeHHbIM 1 KBT-HarpeBaTenem ans ycuneHus ucnapeHus n yCKopeHus nporecca
OCYyLUEHNS NpY YCTPaHEeHUN NOBPEXOEHUIN, HAHECEHHbIX BOLON.

06bem nomewenms (V) | CDT 30 (S) (CS?T 40 1 cpTe0 | cDT60
<200 M° 2 arperata 1 arperat 1 arperat 1 arperat
200-300 m° 3 arperata 2 arperata 2 arperata | 1 arperat
300-500 m° 5 arperatoB | 3 arperata 3 arperaTa | 2 arperata
500-750 M° 7 arperatoB | 4 arperaTta 3 arperata | 2 arperata
OnpepeneHus:

Bo3ayxoo6MmeH n (yac™) - OnpeaensieTcs kak KoriMyecTBO 3aMEH BO3yxa B MOMELLEHUN Ha
HapyXHbI BO34yX 3a 4ac.

MnoTHocTL Bosayxa p (Kr/M°) - YaenbHbIli Bec Boaayxa. MNOTHOCTb BO3AyXa YMEHbLLIAeTcs
C poctoM Temnepartypbl. OBbIYHO NCNONb3yeEMOE IMMNMPUYECKOE 3HAYEHNE cocTaBnseT 1,2
kr/m® npu Temnepatype 15-25°C.

TemnepaTtypa Bosgyxa (°C) - TemnepaTypa Bo3gyxa COOTBETCTBYET CpegHen Temneparype
B NomMeLleHnn. B HeKOTOpbIX criyyasx uenecoobpasHo n3aMepsaTb TemnepaTtypy Bo3gyxa B6numsm
OT XOSOA4HOM NOBEPXHOCTU, TaK Kak TaM Ha4YMHaeTCa KOHAeHcaums.

KonaeHcauums - [Npouecc npeobpasoBaHns BOAAHOro napa U3 Bo3ayxa B Bogy. [pouecc
npoucxoanT nNpu TemnepaType TOYKM pochl. (CM. HXe).

OTTtanBaHue — TennoobMeHHUK ncnapuTensa BHYTPU OCYLLMTENSA UMEET HU3KYIO
TemnepaTypy, Np1 KOTOPOW BO3MOXHO ero obmep3aHune ¢ 06pa3oBaHMEM Nbaa Ha NOBEPXHOCTU
(TOT e caMblil MPUHLMM, KOTOPbIA NPUMEHSAETCH B XonogunbHuke). OTTaMBaHve SBnaeTcs
aBTOMAaTMYECKMM MPOLLECCOM, KOTOPbIV YAansaeT nef ¢ ucnapuTens.

TemnepaTypa TOYKMU pOCbI - Temnepartypa, Npy KOTOPOKW Brara u3 Bo3gyxa HadnHaeT
KoHAeHcupoBaTtbes. [pu aTOM TemnepaType OTHOCUTENbHAsA BNAaXHOCTb BO34yXa COCTaBnsaeT
100% npwn gaHHoM abCconoTHOM BNnarocogepXaHuu.

AHTanbnua h (kIk/kr Bo3ayxa) - CogepxxaHue Tenna B BO3gyxe.

Ucnaputenb - TennoobmeHHUK BHYTpy ocyumnTens. [Npu paboTe ocywumtens ero
Temnepartypa HUXe TOYKM pockl AN Bo3gyxa. 3a CHET 3TOro Bnara u3 Bosgyxa
KOHAEHCUPYETCS Ha ero noBepxHOCTU. Ha3BaHme cBA3aHO C NPOLLEeCCOM, NPOUCXOOALLNM
BHYTPM UCMapUTENs, rae XUAKUIA XnagareHT KUnuT 1 nepexoguT B ra3oobpasHoe COCTOsIHME,
nornowas Tenno 13 Bo3gyxa.

MvurpocTar - YCTpOnCcTBO n3mepstoLLee ypoBeHb OTHOCUTENbHOW BIIAXXHOCTU, KOTOPOE
NMo3BOSISIET 3afaTb OCYLUMTESO PEXMM paboTbl TONMbLKO B YCTAHOBNEHHOM AMana3oHe 3Ha4YeHUn
OTHOCUTENBHOWN BNAXXHOCTMU.

Monbep, Puyapp (1863 — 1935) - lNpodeccop dpe3aeHckoro yHMBepcuTeTa, KOTOpbIN
BrepBble Npeanoxun hx-guarpammy - rpadnyeckyro cxemy B3anMo3aBUCMMOCTU 3HAYEHUN
TemnepaTtypbl, AaBMEHUA, IHTANbNNN, IHTPONUU N 06beMa napa v BRaXHOro Bo3ayxa, kKotopasi
C Tex nop nomorana B npenogasaHum TePMOANHAMUKA MHOTMM MOKONEHNSIM UHXEHEPOB.

OTHocuTenbHasa BnaxHocTb (RH %) - TepMyH ucnonb3yeTcs Anst ONUCaHUS Hanmuns
BOASHOrO napa B ra3oBov cMecu Bo3ayxa u Boabl. OTHOCMTENbHAsA BNAaXHOCTb BO3ayxa
onpegensaeTcs kak OTHOLEHWe napumanbHOro 4aBneHns BoOgSAHOro napa B ra3oBol cMecu
BO34yxa W BOAbl K AABIEHNIO HACLILLEHHOro BOAAHOro napa npu JaHHOW Temneparype, Uinn Kak
OTHOLLEHWE KONMYEeCTBa Bnarn cogepxallencs B BO3gyxe Npu 4aHHOW TeMnepaType K
MaKCUmarnbHO BO3MOXHOMY COAEPXaHUIO BNarv Npu AaHHOM Temneparype.

YaenbHbIn pacxop 3Heprum (SEC) - daktnyeckoe oTHoLEHME NOTpebnsaeMon MOLLHOCTH K
NpOM3BOANTENBHOCTU B NUTPaXx B 4ac, namepsieTcs kak KBt y/n.

CopepxxaHue Bnaru B Bosgyxe W (r Bnaru/kr Bosgyxa) - Paktnyeckoe cogepxaHme Bogbl
B BO3JyXe.

1 kr BOAbLI ~ 1 N BOALI
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Dantherm’

CONTROL YOUR GLIMATE
KOMIMAHUA DANTHERM:

OGopynoBaHue ons oxnaxneHUs aNeKTPOHHOro o6opyaoBaHUsl, OCYLLUEHUS,
BEeHTUNSALUN, MOGUITBLHOIO HarpeBa U oXNaXaeHus.

O6nagas wratom okono 600 coTpygHUKOB 1 AoYEpHUMK Npeanpuatnamm B Hopeeruuy,
LWeeuunn, Benukobputanum, CLUA n Kutae, komnanma Dantherm siBnaetcsa nuanpyrowen Ha
PbIHKE NOCTaBLUMKOB 3HEProacheKTMBHOrO 060pyA0BaHNS ypaBneHnst KNMMMaToMm A1
KNneHToB No Bcemy Mmnpy. KomnaHuna pabotaeT B cnegyowmx YeTblpex OCHOBHbIX
HanpaBreHnNsX:

OxnaxaeHue 3NeKTPOHHOro o6opyaoBaHuUS:

YnpaBneHve KnumaTom Ansi oxnaxaeHus 6ataper u anekTpoHHoro obopyaoBaHus B
6a30BbIX paaNOCTaHUMSIX U APYrMX TENEKOMMYHMKALNOHHBLIX YCTPONCTBaXx (Cpeamn 3aka3vymkos -
NOCTaBLLMKM CETEBbIX PELLUEHMWI 1 onepaTopbl CeTel CBA3N).

OcyweHue:

MoGunbHbIE M CTaUMOHAPHbIE OCYLUUTENW AN OCYLUEHUS 34aHWUA, MaTepuanos, Ans
NPUMEHEHUs B YacTHbIX GaccelHax 1 canoHax KpacoTbl.

BeHTUnauumsa:

Bornbluve BeHTUNSLMOHHbIE CUCTEMBI UCMOSb3YoTCS B 6acceHax, TOpProBbIX LeHTpax u
KUHOTeaTpax, rae TpebyeTcs NOCTOsHHbIM BO3ayx0o06MeH. [lJaHHOe HanpaBrneHne BknoyaeT
Takke 06opyaoBaHuWe ANs AoMaLlHeN BEHTUNALNN.

MoOGunbHbLIN HarpeB U oxnaxaeHue:

Mpoaykumsa ansa Harpeea 1 oxnaxaeHus nanaTok n obopyaoBaHme, UCMONb3yemoe
BOOPY>XEHHbIMW CUNaMn U ryMaHUTapHbIMU opraHusaumsamn. Cpean 3akasyukos, B NEPBYHO
odepeab, BOOpYXeHHble cunbl cTpaH HATO, a Takke nponsBogMTeNn nanatok 1 MoBunbHbIX
34aHNN KOHTENHEPHOro Tuna.

Tenedonsr:
8 (800) 333-18-25 (becmmarao o Poccun)
+7 (495) 545-41-93 (oduc nmpoxax B Mockge)
+7 (812) 385-74-11 (oduc mpogax B Cankt-IlerepOypre)
E-mail: info@dantherm-trade.ru
www.dantherm-trade.ru
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