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CNnocob KOHANLUMOHUPOBAHUA BO3OYXA

Ob6nactb TEXHUKWU, K KOTOPOW OTHOCUTCH U300peTeHmne

N306peTeHmne OTHOCUTCH K Cnocoby KOHAULMOHMPOBaHUS BO3AYyXa, BKIOHaOLWEMY
B cebs nponyckaHue NepBoro BO3AYLUHOrO NMOTOKa BHYTPWU NEPBON CUCTEMbI BEHTUNSLMU
yepes MePBbIN OXNaKAAOLWMIA 3MEEBUK, KOTOPLIN COEAMHEH C CUCTEMON OXNaXKAEeHus,
coaepxallen oxnaxgaroLlyo TeKyUyo cpeay n oxnagutens. Kpome Toro, oHO OTHOCUTCSH

K YCTPOWUCTBY AN OCyLlecTBneHms cnocoba B COOTBETCTBUN C 30O PETEHUEM.

MpenWecTBYIOLNA YPOBEHD TEXHUKN

Ob6blYHO B CUCTEME KOHAMLUMOHMPOBaHUA BO3AyXa, B YaCTHOCTM B YCTaHOBKaX
obpabotkm Bosgyxa (AHU, ot awnrn. air handling unit) nnn B cucremax Harpesa,
BEHTMNALUUKN 1 KOHAULMOHUpoBaHus Bosayxa (HVAC, ot aHrn. heating, ventilation and air
conditioning) Ana oxnaMaeHnsa BO3AYLUHOMO MOTOKa UCMOMNb3YIOT CUCTEMY OXNaXKaeHus,
BKMOYatoLLyo B cebs oxnagnutenb U oxnakaarowmn 3aMeeBuK, a 4nga Harpesa BO34YLUHOMO
noToka WCNONb3YIT CUCTEMY HarpesBa, BkNMwovawowyo B ceba HarpesaTenb U
HarpesaloLWMA 3MEEBUK. VI3BECTHO MHOXECTBO TakMX CUCTEM, KOTOpble, Kak
npeanonaraeTcs, YMEeHbLUAT KONMYECTBO 3HEPTUM, KOTOPOE AOMKHO ObiTb NOTPAYEHO Ha
Harpes U/UnNu oxnaxaeHue.

Hanpumep, B nateHTHOM gokymeHTe US 2013/0213608 A1 packpbITO yCTPOUCTBO,
B KOTOPOM HapyXHbiM BO3AYyX OXMaxjawwT W OCyLalT MNOCPeaCcTBOM CUCTEMbI
oxnaxgeHus. Yactb oxnaxkaarollen TeKyvyen cpefbl CUCTEMbl OXNaKAEHUA, MMeroLas
fonee BbLICOKYIO TemnepaTypy nocne npouyecca OXnaxaeHus BO3ayxa, OTBOAUTCSH
obpaTHO B cucTemy Harpesa. [na 3TOro OXnadKaaroWmn 3MEEBUK MMEET BbINyCK ANSA
BbIMyCKa TEKy4en Cpeabl, a HarpeBalomnin 3MEEBUMK UMEET BMYCK ANS NpuMema 3Tomn
Tekyden cpeabl. Cnuctema HarpeBa HarpeBaeT OXIaKAEHHbIW/OCYLLEHHbI BO3AYX nepes,
Tem, Kak Bo3gyx OygeT BbinyweH B nomeweHve. 3a Cc4eT WUCNonb3oBaHWA Tenna,
OTAAHHOrO N3 OXNaXkaaloLen Tekyden cpeabl, kotopas Obina npueeaeHa Hasag, MOXET
OblTb YMEHbLUEHa MOLUHOCTb HarpeBa CUCTEMbl HarpeBa, Tak 4YTO MOXeT ObITb

C3KOHOMINeHa aHeprud.

CywiHocTb nsobpeTeHus

OpHako BCe 3TV CUCTEMbI UMEIOT OBLLYIO YepTy: ANS TOro, YToObl MX MOXHO ObINo
MCnonb3oBaTb, OHWM AOMKHbI OblTb CKOHCTPYMpoBaHbl 0OcoObiMm oOpasom unn xe
CYLLECTBYIOLLNE CUCTEMBI A0MMKHbI OblTb MOAEPHM3NPOBaHbI. Takum obpas3om, ogHa w3

3ajad, koTopasi gomkHa ObiTb pelleHa C MNOMOLLbIO HacTosAwero usobpereHus,
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3aknoyaetca B obecrnevyeHnn npocToro crnocoba 3SKOHOMMM 3HEPrMM B CUCTEME
KOHAULMOHMPOBaHMA BoO3gyxa. [pyras 3agada 3aknoyaetcs B TOM, 4TOObl MMETb
BO3MOMXHOCTb 3KOHOMUTb 3HEPTUIO, UCNOMb3YS CYLLECTBYIOLLYK CUCTEMY, UMM TOMNBKO Npn
HEeOOXOAUMOCTN MPUMEHEHNST MUHUMAIbHbIX M3MEHEHUA K CYLLECTBYIOLMM CUCTEMAM.
Kpome TOro, ¢ nomowbio cnocoba M yCTPOMCTBA COrMAacHO HaCTOSALLEMY M30OpeTeHuto
AOIMKHO ObITb Tawkke BO3MOXHO obecneunTb NPOCTYD Mepy 3KOHOMWUW 3HEPrUM B
cucTeMax KOHAMLMOHMPOBAHMS BO3AYXa, KOTOPbIE MMEIOT HOBYIO KOHCTpyKkumto. Kpome
TOro, XenartenbHO, YToObl NPU KOHCTPYMPOBaHUN TakoW CUCTEMbI KOHAULMOHUPOBAHMWS
BO3JYyXa UCMOb30Banocb MEHbLLE PECYPCOB.

YkasaHHas 3ajava pelueHa 3a c4eT TOro, Yto Temneparypa nepsoro BO3AyLUHOro
MOTOKa nNPU MNPOXOXAEHUM 4Yepe3 OXNakKjamolWmMih 3MEEBUK HWXKE Temnepatypbl
OXNnaykjarLen TEKyYen cpegbl, NPOTEKAOWEN Yepes NEPBbIN OXNaKZaoWNA 3MEEBIK,
nMpyvyeM nNepBbI BO3AYLUHbIM MOTOK HarpeBaeTCs, a oxnaxjawwlas Tekydas cpeaa,
npoTekaLan Yepes oxnaxgalLmniA 3MEEBUK, OXIaKAAETCS NPU NPOXOXKAEHNM NEPBOro
BO3AYLUHOrO MOTOKa 4Yepe3 NepBbi OXnaxkaawowmin 3meeBuk. Kpome Toro, ykasaHHas
3ajava peLleHa ¢ NoMOLLbK YCTPONCTBA, COAepKaLlero ynpasnsoLwee yCTponcTBo Ans
ocyulecTeneHms cnocoba B COOTBETCTBUN C U30OPETEHMEM.

Takum obpasom, cuctema KOHAULMOHUPOBAHUS BO3jyXa MOXET MCMONb3oBaThb
CUCTEMY OXMaXAEeHWst Ans HarpesBa Bo3ayxa. Kpome TOro, cucrema MOXET 3KOHOMUTb
SHEPrnD, TaK Kak TEMMO B CUCTEME OXNaXAEHUS YXKe AOCTYMHO WU HE HyXaaeTcs B
BblpaboTke. Kpome TOro, npm 3TOM OXNaxkaaeTcs oxnaxgaroLas Tekyyass cpeaa, nosTomy
TeMnepaTypa OXMNaKAawloWwen TeKydyen cpedabl CHmwkaetcess 6e3  HeobxognmocTu
pacxof0BaHNs SHEPTUN HA OXNaXKAEHNE oxnaKgaroLen Teky4en cpeabl. B 3asncnmoctu
OT TOr0, CKOMbKO OXNaxKaatolen TeKy4Yen cpeabl LOIMKHO ObiTb OXMNaKAEHO ANS APYIUX
NPUMEHEHWIA, OXMNAaAUTENb MOXET paboTaTb B PEXMME MOMHOW MOLLUHOCTU, B PEXMME
MOHUKEHHOW MOLLHOCTM UM MOXET OblITb BbIKITHOYEH.

MpegnodTuTensHO, cnoco® AOMOMHUTENBHO BKMOYaeT B cebs  BTArMBaHue
Hapy»XHOro BO3ayxa, eue 6onee NpeanoyTUTENBHO Yepes 3acnoHKy BO3AYyx03ab0opHUKa,
B MEPBYIO CUCTEMY BEHTUNSALMM Takum oBpasom, 4ToObl HapyXKHbIN BO34YX COCTaBMIAnN
nepBbid BO3AYLUHbLIM MOTOK. Kpome TOro, MOXHO YCTaHOBUTb 33aHHOE 3HauyeHue
TemMnepaTypbl, KOTOPOE OnpeaenseT Temnepartypy, A0 KOTOPOM AOrKeH ObiTb Harper
Hapy>XHbIA BO34yX UK, B OOLUEM, BO3AYLLUHbLIN MOTOK B MEPBON CUCTEME BEHTMMSLUN.
Cnocob cornmacHoO HacTosilemy M300peTeHnio 0COBEHHO NPUMEHUM, Korga 3ajaHHoe
3Ha4YeHne TemMnepaTypbl U TEMMNepaTypa OXnaxaarLen TeKy4Yen cpenbl, NPOoTeKatoLwen
yepes MEPBLIN OXNaXKAaroLWMIA 3MEEBUK, Bbille TeMMepaTypbl HApPYKHOrO Bo3gyxa. Tak

Kak 3ajlaHHOe 3HadeHne TemnepaTypbl Bbille, YeM Temnepartypa Hapy»XHOro Bosayxa, u
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TaK Kak Temnepatypa OXnaykjarwolenh TEeKyden cpegbl, NPOoTeKalowen 4epes nepsbin
oxnaxzjawwun 3MEeeBMK, BbllUe, YEM Temnepatypa HapyXHOro BO3Ayxa, TO HarpeTb
NnepBbIA BO3JYLLHbIN NOTOK, KOTOPbIN 3KBUBaNEHTEH BCaCbIBAEMOMY HapPY>KHOMY BO34YXY,
MOXHO, WCMOMb3ys CUCTEMY OXMNaXAEHWS U oxnaxjawwumnm 3meeBuk. B
npeanoYTUTENBHOM BapmaHTe 3Toro cnocoba 3ToT BO3AyX 3aTEM HarpeBaroT C MOMOLLbIO
HarpeBatoLlero 3ameeBunka. YKasaHHbIN NpeaBapuUTENbHbIA HarpeB BO3ayxa MOXET ObiTb
AOCTaTOYHbIM ANS AOCTUXEHUS 334aHHOr0 3HayeHUs TemnepaTypbl BO3jyxa NepBOW
CUCTEMbI BEHTUNALMN, OCOBEHHO ecnu nepsas CUCTeMa BEHTUNALUK cHabxaeT obnactu,
KOTOpble AOMKHbI ObITb OXMaKAEHbI, WM CMECbID HarpeBaHus W OXNaKAEHUS, Unu
pasHbiMM TemnepaTtypamu Harpesa. Ob6nactv, Hyxjalowmecs B AONONHUTENbHOM
Harpese, MOryt ObiTb NMBO obecneveHbl A4OMOMHUTENBHLIM HarpeBOM OT JTOKanbHOW
BTOPOW CUCTEMBbI Harpesa, WuUnM MoOXeT OblTb 3a4EACTBOBAH 3MEEBUK MOBTOPHOMO
HarpeBaHus (rae 3To NPEAYCMOTPEHO) B NEPBON CUCTEME BEHTUNALMN ANa obecneyeHmns
JAOMOMHWTENBHOrO Harpeea NEPBOro BO3AYLLUHOMO MOTOKa MOCre ero npeasapuTeribHoro
Harpesa NyTeM NponyckaHusa Yyepes nepsbin oxnaxgarowmn ameesuk. Obbl4HO 3agaHHOEe
3HavYeHMe TemnepaTtypbl ANS NPeABapuTENbBHOrO Harpeesa Bo3jyxa cocTtasndeT oT 12 fo
19 rpagycoB Llenbcua. Takum oBpasom, ykasaHHOE 3ajaHHOE 3HadYeHne Temnepartypbl
rapaHTMpyeT KoMJQOpT MASAM, Ha KOTOPbIX BO34ENCTBYET CUCTEMA KOHAULNOHUPOBAHUS
BO34yxa, MOCKOMbKY CUCTEMA Harpesa no-NpexHemy crnocobHa obecneunts nwboe
Heobxoaumoe AOMNOMHUTENbHOE TENNO ANS YAOBNETBOPEHMS TpeboBaHWM K 3agaHHOMY
3Ha4YeHMIO TeMnepaTypbl B NOMELLEHUN B NPEAMNOYTUTENbHOM BapUaHTE OCYLLECTBIEHMS.
3TO TaKKe OTHOCUTCA K CUCTEMaM MOAaun TEXHOMOrMYECKOro Bo3ayxa, B KOTOPbIX BO34YX
B MEPBYIO OYepeab KOHAULMOHMPYETCA ANS Lenewn, OTNMYHbIX OT uenen obecneyeHus
komcpopTa 4yenoseka. Kpome TOro, ecnu Temneparypa HapyXHOro BO3jyxa HMW3Kas,
cUCTEMA OXNaKAEHNs MOXET paboTaTtb NPy NOBbILLEHHOW TeMnepaType.

B npeanoututensHom BapuaHTe cnoco® AONOMnHUTENbHO BKOYaeT B cebsa Harpes
nepBoOro BO3AYLUHOMO MOTOKa MOCPEACTBOM MPOMYCKaHUA NepBOro BO3A4YLUHOrO MOTOKa
yepes nepBbl HarpeBalwLWUn 3MEEBUK Nepes npornyckaHMem nepsBoro BO3AYLUHOMO
NoTOKa Yepes NEPBLIN OXNaXaloWnn 3MEEBUK, WU SONONHUTENBHBIA HArpeB NePBOro
BO3JYLLUHOMO MOTOKa MOCPEACTBOM NPOMyCKaHWs NEepBOro BO3AYLUHOTO MOTOKa u4epes
BTOPOW HarpeBaloWnin 3MEEBMK MOCMNE NPOMyCKaHUsA BO3AYLUHOIO MOTOKA Yepes NnepBbin
OXNaXkjawLMA  3MEEBUK, NPU 3TOM MEPBbIN U BTOPOA Harpesawme 3MEEBUKU
COEAVHEHbI C CUCTEMOW Harpesa, cogepxalyen Harpesatenb. 3a CYeT NCMNOoMb30BaHUA No
MEHbLUEN Mepe OAHOro JAOMOMHUTENbHOrO HarpeBalroWero 3mMeeBuka Temneparypa
NepBoro BO3AYLLHOMO MOTOKA MOXET ObiTb MOBbiWeEHa eule 6onble, Yem 370 6bino Obl

BO3MOXHO 3a CHET MCMOMNb30BAHUS TONMBKO O4HON CUCTEMBI OXNaxaeHnss. Cuctema MoxeT
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TaKKe coaepaTb TOMbKO OAMH HarpeBaloLmMi 3MEEBUK UMM MCNONb30BaTh TOMbKO OAWUH
N3 HarpesarwLmx 3MEEBUNKOB, UM cogepxartb Bonee AByx HarpeBaloLMx 3MEEBUKOB C
pPasnM4YHbIMWU BO3MOXHbIMW BapuaHTamm KOHCTPyKuMW. PasymeeTcs, cuctema MOXeT
TaKKe coaepaTb HECKONbKO OXNaKAaoWMX 3MEEBUKOB, PaCMOfOXKEHHbIX B pPa3HbIX
NMONOXEHNAX OTHOCUTENbHO MNEepPBOro OXNaxalwLlero 3MeeBuKa W HarpeBaroLmx
3MeeBUKOB. Kpome TOro, MepBbI HarpeBaloWUin 3MEEBMK MOXET NPEACTaBnATb cobon
3MEEBUK NPEeABapUTENbHOMNO Harpesa M MOXET 3alyuliaTb OXNadKAaloWUn 3MEEBUK OT
3amep3aHnsa, B 3aBMCUMOCTU OT TemnepaTtypbl NepBOro BO3AYLWIHOMO MoToka W, B
YaCTHOCTW, BCacbiBAEMOro Hapy»HOro sosgyxa. Bropon HarpesawowmMi 3MEEBUK MOXKET
npeactaeBnaTb CoO60ON, B HACTHOCTWN, 3MEEBUK MOBTOPHOrO Harpesa, Taknm obpasom, 4To
cuctema MoxeT ObiTb UCNONb3oBaHa ANS OCYLUEHWs BO3Ayxa, B YCNOBMAX, Korga
HacTodwee un3obpeteHne MOXeT ObiTb HENPUMEHUMO, NOCPEACTBOM OXMaXAeHUs
BO3AYLLIHOMO MOTOKa B OXMNaXalwWeM 3MEEBMKE W €ro MOBTOPHOIO HarpeBaHus B
3MEEeBMKE MOBTOPHOrO Harpeea. Takum 00pasom, AaHHbIA cnocob MPUMEHUM K YKe
ncnonb3yembiM OObIYHBIM CUCTEMAM KOHAMLMOHUPOBaHUSA BO3AyXa, KOTOPbIE MOryT
NCNonNb30oBaTbCA AN MOAAYN HArpeToro, OXNaAKAEHHOro, YBMEXHEHHOro (Npv Hanuuuu
YBRaXHUTENSA) WNKU OCYLLUEHHOrO BO3ayxa.

Mockonbky B cnocobe cornacHo HacToswemy u3obpeTeHnlo Ans  Harpesa
NCNONb3YIOTCA HEe TOMbKO HarpeBalolne 3MEEBUKM, HO W OXNaKAAoWNA 3MEEBUK,
BO3MOXHO, YTO Harpesartenb pabotaeTt npu 6onee HU3KOM TeMnepartype, T.€. noTpebnaeT
MEHbLLIE 3HEPrUK, TaK YTO NOTOK B CUCTEME HarpeBa MeHbLUE W/Unu Nnowaab 3MeeBMKOB
MeHbLLE, UNN 3MEEBUKU MeEHbLLE, YeM 3TO Obino 6l Heobxoaumo 6e3 gaHHoro crniocoba.
Kpome Toro, npu onpegeneHHbIX YCNOBMUAX BO3MOXHO OTKNOYeHUe Harpesartens. Kpome
TOro, NPWU OMNPEAENEHHbIX YCINOBMAX MOXHO M3bexaTb HeoBXOAMMOCTU UCMOMb30BaHUA
3MeeBuKa npeaBapuUTENbHOrO Harpesa WM BMECTO 3TOr0 WUCMOMb30BaTb OXIaXaaroLui
3MEEBUK ANA NpeABapUTENbHOrO HarpeBa/nNPoCToro Harpesa.

MpeanoytuTeneHo, 4Tobbl B JaHHOM crnocobe Ans Oxnaaarowlero 3meeBuka
Ncnonb3oBancsa 3MeeBuK, uUmewwun Oonblue pspos/nameneyn, 4em OAWH WUNKM BCe
HarpeBawoLme 3MEEBUKN. OTO MO3BONAET MCMOMb30BaTb TOMbKO OAWH OXNaXKAatoLun
3MEEBUK NN MEHbLUE OXNaXJaloLux 3MEEBWKOB MO CPaBHEHMIO C HarpesaloLMm
3MEEBMKaAMN U MPU MEHbLUEN pasHMUE TEMNepaTtyp MEXAy OXNaXaalowen Teky4yen
Cpeao W nepBbiM BO3AYLHbIM NOTOKOM. Kpome Toro, oxnaaarowun 3MeeBUK
NpeanoYTUTENBbHO UCNONb3YET CIIMBHOW NOTOK, Tak YTOObLI NPX €ro MCnonb30BaHUU Ans
OCYLLIEHWNA BO3AyXa CIMBHOW NOTOK cobumparn KOHAEHCUPOBAHHYIO BOAY.

MpeanoytuTenpHO, cnocob AONONHUTENBHO BKMNoYaeT B cebs ucnonb3oBaHve

OCTaTOYHOro Tenna oxnaxaarolen Tekyden cpelbl B CUCTEME OXNaXKLeHUs ANS Harpesa
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nepBoro BO3AYLIHOrO noTtoka. Takum obpasom, He Tpebyetrca obecnednsarb
AOMONMHUTENBHYIO 3HEPTUIO A4S HAarpeBaHUsi NEPBOrO BO3AYLLHOMO NOTOKA, YTO NO3BONSAET
3KOHOMUTb 3HEpPruio, oBbIYHO MCMOMNb3YEMYIO CUCTEMOW KOHAMLMOHMPOBAHMS BO3ayxa.
MpegnoyTUTENbHO, YTOObI B TAKOM BapuaHTe oxnagutenb Obli BbIKMOYEH, YTOObI HE
YMEHbLUATb KOMMYECTBO AOCTYMHOIO OCTaTOYHOro Temna. [OHATHO, YTO 3TOT Ccnocod
MOXeET ObITb UCMOMb30BaH TOMBbKO B TEYEHNE OFPaHUYEHHOTO BPEMEHMU, ECININ B CUCTEMY
OXINaKAEHUS1 HE MOCTynaeT AOMNONMHWUTENbHAs 3HEPrusl, Tak Kak B KOHEYHOM WTOre
ocTatouHoe Tenno OyaeT M3pacxofoBaHO, WM pasHuya Temnepatyp MoXeT ObiTb
CMULLKOM HU3KOW AN 3HEKTUBHOIO TENNOOOMEHA.

B apyrom npeanoututenbHOM BapuaHTe cnocoba, OH TakkKe Bkno4vaeT B cebs
nponyckaHue BTOPOro BO3A4YLIHOIO MOTOKa BO BTOPOW CUCTEME BEHTURALUWM 4depes
BTOPOWN OXMNAXKAAOLWMA 3MEEBUK, MPUYEM BTOPOM OXNaXZaOWMN 3MEEBUK COELUHEH C
CUCTEMOWN OXMaKAEHMWS, M OXNaKJAILYI0 TEKYYyl0 Cpeay Takke NponyckaloT 4depes
BTOPYIO CUCTEMY OXIaXKAEHMSI U BTOPOWN OXNaaloLmii 3MEEBUK, NPUYEM oxnaxaroLlas
TeKyyasi cpeja HarpeBaeTcs Npu NPOTEKaHUM 4Yepe3 BTOPOW OXNaKiarolmih 3MEEBUK.
Takum o6pas3om, B CUCTEMY OXNaKAEHUS NOCTYNAET TEMMNO, KOTOPOE CHOBa MOXET ObITb
BbIBEAEHO Ha MEPBbIA OXMNaXAAOWMIA 3MEEBMK, YTO YMEHbLUAeT KONMMYEeCTBO Tenna,
KoTOpoe A0mkHO ObiTb 06ecnedeHo HarpeBatenem. M HaoBoPOT, oxnaxgaroLwasa Tekyyas
cpefa OXNaKAAETCs Ha MEPBOM OXMaKAAOLEM 3MEEBUKE, YMEHbLUAs KONMYecTBO
3Heprnn, HeobXOAUMOW OXnaguTento ans obecnevyeHus OXNaK4eHUs NOCPenCTBOM
BTOPOro oXnakgarLlero sameesmka. Takum obpasom, obecrnevmBaeTcs IKOHOMUSI 3HEPTM
Kak B HarpeBaTene, Tak U B OXnaguTene, Unn B O4HOM U3 HUX.

B apyrom npeanoututenbHOM BapuaHTe cnocoba, OH TakkKe Bkno4vaeT B cebs
BTOPOWN OXMNaXKAawLwMn nsnydatens (Hanpumep, oxnaxaarowyto 6anky), npu4em BTOpOn
OXNaXKAAOLWMNA  M3NyYaTenb MNOAKMIOYEH K CUCTEME OXMaKAEHUS, N OXMadKAatoLyto
TEKYYYIO Cpeay TakkKe MpOonycKkaltT 4Yepes BTOPOM OXNaKgalomMi U3nyyartenb, npuydem
oxXnadkjalLwas Tekyyass Ccpeja HarpeBaeTcs npu  MpOTEKaAHWM Yepe3  BTOPOW
OXNaXKAALWUA n3nydartens. Takum obpa3om, B CUCTEMY OXNaXKAEHUS NOCTYNaeT TENno,
KOTOpPOE CHOBa MOXET OblTb BbIBEAEHO HA MNEPBLIM OXNaXKZaloWMA 3MEEBUK, 4YTO
YMEHbLUAET KONMUYECTBO TEeMna, KOTopoe AOMKHO ObiTb obecnevyeHo Harpesatenem. U
HaobopOoT, OXnaxaarLwas Tekyyass cpefa OXNaXK4aeTcs Ha MepBOM OXMaXKAatoLem
3MEEBMKE, YMEHbLUAs KOMMYECTBO 3HEPrMM, HeobXOAMMOW  OXnaguTento  Ans
obecneyeHms oxnaXgeHUs1 NOCPEACTBOM BTOPOrO Oxnagarowero manydarens. Takum
obpasom, obecneumBaeTca 3KOHOMUSI IHEPTMM Kak B HarpesBaTene, Tak U B OXnagutene,

nnm B 04HOM U3 HUX.
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MpepnoytTuTenbHO, Cnocob AONONHUTENBHO BKMOYaeT B cebs obecnedveHme
KOHAMLUMOHMPOBaHUA Bo3ayxa Ans obbekTa. Ewe 6onee npesnoyTutensHo, OH BKNOYaeT
B ceba BbigyBaHWe NEepBOro BO3AYLUHOrO MOTOKa W3 MEPBON CUCTEMbl BEHTUNALUN,
ONUUOHarNbHO MOCPEACTBOM BEHTUNATOpPaA NPUTOYHOrO BO3Ayxa, B nepsyk obnactb
obbekTa, npuMyeM BTOPOM BO3AYLIHbIA MNOTOK BbITArMBAOT BO BTOPYKD CUCTEMY
BEHTUNAUMM M3 BTOpOW obnactm obObekTa, KOTopasi MOXET MepekpbiBaTbCs C NepBown
obnacTbio, U BTOPOW BO3AYLUHbIA MOTOK BblAYBAKOT M3 BTOPON CUCTEMbI BEHTUNSILUMA B
TpeTblo obnactb ob0bekTa, KOTopasi MOXET MEPEKPbIBAaTLCA C NEPBOA U/MNKU BTOPOKU
obnactbio. Takum obpasom, CMCTEMA KOHAULNOHNPOBAHUS BO34yXa MOXET obecneynTb
oxnaxkgeHme opHou obnactu obbekta npu OA4HOBPEMEHHOM ofecnevyeHunM Harpesa
Apyron obnacTtu, KOTopas TakKe MOXET MnepekpbiBatbCA ¢ obnacTblo, ANs KOTOPOWU
obecneuymBatoT oxnaxgeHve. 3tn obnactu Takke MoryT ObITb U3MEHEHbI B 3aBMCMMOCTU
OT TOro, rae TpebyeTca oxnaxaeHue n Harpes.

MpeanoytuTeneHO, cnocob AONONHUTENBHO BKMOYAeT B ceba  msmepeHue
Hapy>HOW TeMMnepaTypbl, TEMNEpPaTypbl NEPBOM OXMAXKAAKOLWEN TEKy4en cpegbl uunn
BTOPOW OXMaKAAOWEN TEKYyYen cpeabl WWUNM TemnepaTtypbl OKpyXKalwen cpenbl B
nepBon, BTOPOWN Wunun TpeTben obnactn obbekta. 310 obneryaet onpegeneHne TOYHbIX
napameTpoB, nMNpPU KOTOPbIX MOXeT ©OblTb npumeHeH cnocob. Kpome TOro,
NPeanoYTUTENBHO  PErynupoBaTb  MNEPBbIA  BO3AYLWIHLIA  MNOTOK, ewe Oonee
NpeanoYTUTENBbHO, MOCPEACTBOM PEryNUPOBaHUA BEHTUNATOPA MNPUTOYHOrO BO3AyXa
Wwvunn 3acrnoHKM BO34yx03abOpHMKA, W/WMNM BTOPOW  BO3AYLUHbIA MOTOK, MNOTOK
oXnaxjawLllen Tekyyen cpepbl, ewe OBonee NpeanodYTUTENBLHO, MNOCPELCTBOM
NCNONb30BaHNS N PErynNUPOBaHUA KnanaHa uunm Hacoca B CUCTEME OXNaxKAEHUS, NOTOK
HarpeBarlwLlen TEeKy4en cpeabl B CUCTEME Harpesa, ewe 0Oonee npeanovTUTENBHO,
nocpeacTBOM WUCNONb3OBAHUSA W PEryrnMpoBaHWS KranaHa W/wnm Hacoca B CUCTEME
Harpesa, U/UN MOLLHOCTb OXnagutensa n/vnun Harpeesatens. Bce st mepbl obneryarot
LOCTWXKEHME HYXXHOW TemnepaTtypbl KaKaoro BO34YLIHOMO NOTOKa Npu O4HOBPEMEHHOM
CHWKEHUM NOTPebnaemMon 3Heprum unu no3BOMSAT MCMOMb30BaTb MEHbLUME 3MEEBMKW,
MEHEEe MOLUHbIN HarpeBatenb WunM oxnagutens wunu 6onee HU3KMA pacxoq B
cUCTEMAx BEHTUNALUN NN Harpesa W/nunm oxnaxaeHus.

MpeanoytuTenpHO, cnoco® AOMNOMHUTENbLHO BKMOYAeT B ceba dunbTpayuio
nepsoro BO3AYLIHOrO MOTOKA B MEPBOW CUCTEME BeHTunauunm, ewe 6Gonee
NpeanoYTUTENBHO, NOCPEACTBOM MCMONMb30BaHNS NaHenNbHbIX PUNbTPOB N/MNN PYKaBHbIX
GuneTpoB. Takum oO0pasom, BO34yX, MNO4ABAEMbIA CUCTEMOW KOHAULMOHMPOBAHUS
BO34yXa, MOXET MMeTb Bornee BbICOkOe kavecTBo. Kpome Toro, npeanoyTuUTenbHo, YToObbl

NepBbI BO3AYLUHbINA NOTOK YBMXKHANN Takke B NEPBOM cUCTEME BEHTUNALMU. MNOCKONbKY
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cnocob cornacHo HacToALWEMY U30BPETEHNIO OCOOEHHO NPUMEHMM NPU HA3KOW HaPYKHOWN
Temnepartype, NpeanodTUTENBHO Npu Temneparype meHee 15 rpagycos Llenbcus, ewe
fonee npegnodvTMTENBEHO Npu Temnepatype meHee 10 rpagycos Llenbcusi, Hanbonee
NpeanoYTUTENBLHO MpU Temnepatype MeHee 7 rpaaycosB Llenbcud, oTHOCUTEnNbHas
BNa)KHOCTb NEPBOro BO34YLIHOro NoToka ByaeT CHuKaTbCs, korga oH 6yaeT HarpeBarbCes.
Takum obpasom, MoxeT ObiTb obecneyeHo 6onee BbICOKOE Ka4ecTBO BO3ayxa U 6onbLumn
KomMcpopT Ans  noAen, NoTeHUManbHO MOABEPXKEHHbIX BO3LEUCTBMIO  CUCTEMbI
KOHAMLMOHMPOBAHUSA BO3AYXa, €CNW NEPBbIA BO34YLUHbIN NMOTOK YBNAXKHEH.

B apyrom BapunaHTe un3obpeTteHue Takke MOXeT BkMwyaTtb B cebs ocylleHue
nepBoro BO3AYLUHOMO NoToKa.

MpeanoytuTenbHO, 4YTOObI HEKOTOpble WM BCE NPEeAnoYTUTENbHbIE MEpsbI,
YNOMSIHYTbIE BbIle AN NEPBON CUCTEMbI BEHTUNALMN, BbiNn Takke NPUMEHUMMbI U ANA
BTOPOW CUCTEMbI BEHTUMALUN.

Kpome Toro, nsobpeteHme BknoyaeT B ceba yCTPOUCTBO KOHAULNOHUPOBAHUS
BO34yXa, COAEpXKalLlee NepBytd CUCTEMY BEHTUNALUM C NEPBbIM BO3AYLUHbIM MOTOKOM,
NpeanoYTUTENBbHO COEAMHEHHYIO C BHELWWHEW CPefoW, MpUYEM yKasaHHOE COeAMHEHnEe
ewe Oonee npeanoYTUTENBHO COAEPXKUT 3aCMOHKY BO34yx03abopHuka, NepPBbIN
OXNaXKjalLLMA 3MEEBUK, MPEAMNOYTUTENBHO COAEpPXKAaLUMA CNUBHOW NOTOK, B MEPBOU
CUCTEME BEHTUNALUUN, COEAMHEHHbIA C CUCTEMOW OXNaXAeHus C oxnajgutenem,
NpeanoYTUTENBbHO AOMOMHUTENbHO CoAepXaljMn KnanaH Wwunum Hacoc B CUCTEME
oXnaxgeHusi, CUCTEMY HarpeBa C HarpeBartefiemM M MnepBbiM U BTOPbIM HarpeBaloLmm
3MEEBUKOM, PacnonoXeHHbIMW B MEPBOW CUCTEME BEHTUNAUUWM, npudem euwe 6Gonee
NpeanoYTUTENBbHO, NEPBbIN M BTOPOM HarpeBawLwmMe 3MEEBUKM MMEKT MEHbLuee
KONMMYEeCTBO PSAO0B W/UNU namenen, Yem OXNaKAalWui 3MeeBuK, Wunu cucrtema
HarpeBa COAEPXUT KnanaH Wwunu Hacoc, BTOPYK CUCTEMY BEHTMMALMM CO BTOPbIM
BO3AYLLUHbIM MOTOKOM W/WMAN BTOPbIM OXNaXKAAOLWMM U3nydartenem, BHYTPU KOTOPOM
pacnonoXeH BTOPOM OXNaXJalLWUA 3MEEBUK/U3NyYaTeNb, COEAMHEHHBIN C TOW Xe
CUCTEMOWN OXNaXKAEHUSI, KOTOpas CoOeAVMHEHA C NEePBON CUCTEMOWN BEHTUMSALNA, MPU 3TOM
ANA  OCyLeCTBNEHWS OMNUCaHHOro Bbiwe cnocoba npeayCMOTPEHO yrpasnsaoLlee

YCTPOWCTBO.

[NepeyeHb duryp

Hwke un3obpeteHne 6Oyper OGonee noapobOHO OnNMCAHO Ha  OCHOBE
NPEANOYTUTENBHOTO BapuaHTa OCYLLECTBIEHNS CUCTEMbI KOHAULMOHMPOBAHMSA BO3AYXA,
nsobpaxeHHoro Ha dwur. 1. OpHako U30OpETEHNE He OrpaHUYEeHO  3TUM

npesnoYTUTENbHbIM BapUaHTOM OCYLLECTBNEHUS.
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CeefeHusi, NoATBEPKAAKLLNE BOSMOXKHOCTb OCYLLIECTBIIEHUS M306peTEHNS

Ha c¢ur. 1 nokasaHa cuctema 1 KOHAULNOHUPOBAHNA BO34yXa C NEPBON CUCTEMOM
2 BEHTUNAUMW, CUCTEMON 3 OXNnaXkaeHust u cuctemon 4 Harpesa. [lepsasa cucrema 2
BEHTUNAUUM COAEPKAT 3acnoHky 112 Bo3ayxo3abopHuMKa, 4epes KOTOPbIA HapPyKHbIA
Bo3ayx 101, Hanpumep ¢ TemnepaTtypon 2 rpagyca Llenbcus, BTArmBaeTcs B MNEPBYIO
CUCTEMY 2 BEHTMNAUUWN, MpUHMEM HapyxHbi Bo3gyx 101 umeet Temnepatypy 102.
BcacbiBaembin HapyxHbI Bo3gyx 101 cocTtaenser nepsblii BO3A4YLWHbLIM NOTOK 5. 3aTem
nepBbI BO34YLUHbIM MOTOK 5 B MepBON cuUCTEMe 2 BEHTUNAUMM OTUNBbTPOBbLIBAETCS
yepes naHenbHbI dunbTp 113 1 pykasHbIn puneTtp 114.

3arem nepBbi BO3AYLUHbIA MOTOK 5 MNPOXOAUT 4epe3 NEPBbIA HarpeBatoLmin
3ameeBuk 106, KOTOPbLIA TaKKe MOXHO HasBaTb 3MEEBMKOM NPEABapPUTENLHOIO Harpesa,
npUYemM nepBbIA BO3AYLUHbIA MOTOK 5 HarpeBaeTcs OT Temnepartypbl 102 Hapy»KHOro
BO34yxa, Hanpumep, 2 rpagyca Lenbcus, a0 6onee BLICOKOM TEMMNEPATYPbI, Hanpumep, 5
rpagycos Llenbcua. Ecnn Temnepatypa 102 HapyXHOro BO3gyxa HWKe Temneparypbl
3amMep3aHnsa, B YaCTHOCTW, HWKE TeMnepaTypbl 3aMep3aHns OXNaxjarolen Tekyyewn
cpeabl 6, TO TemnepaTtypa NepBoro BO3AYLWHOro notoka 5 gormkHa ObiTb NO MEHbLUEN
Mepe YyBenu4yeHa Ha nepBOM Harpesawwem 3meesuke 106 A0 3HaAYEHUs Bbiwe
TemnepaTypbl 3aMmep3aHns.

[Mocne aTOro nepBbiA BO3AYWHBIA MNOTOK 5 MpOXoAUT 4epe3 nepBbin
oxnaxgawowmi  3meeBnk 107. Temnepatypa nepBOro BO3AYLUHOMO notoka 5
HEenoCcpeaCTBEHHO Nepen MNepBbiM oxnaxaarowmm ameesukom 107 HMke Temnepartypbl
oXnaxkgarwLlen TeKkyden cpeabl 6, Npoxoaswen 4Yepes nepebii OXNaXkaalowmi 3MeeBMK
107. Taknm o6pasom, MepBbIN BO3AYLWHLIA MOTOK 5 HarpeBaeTcss Npu NPOXOXAEHUU
nepsoro oxnaxgarowlero ameesmka 107, B TO BpeMsa Kak oxnaxjaroLlaa Tekydaa cpega 6
oxnaxgaetca. [loBblleHHaa TemnepaTypa MepBOro BO3AYLIHOrO NOoToka 5 nocne
NMPOXOXAEHNS 4Yepe3 oxnakaawlwmi 3meeBuMK MOXeT ObiTb, Hanpumep, 13 rpagycos
Llenbcua. Tem BpemMeHeMm, Temnepatypa oxnaxaawwen Tekydem cpegbl 6
HENOCPEACTBEHHO MEpen MNPOXOXKAEHMEM YEpe3 NepBbI oxnaxjarowmn ameesuk 107
MOXET BbITb 16 rpagycos Llenbcus, YTo COOTBETCTBYET MOBLILEHHOW TeMNepaType, Kak
npasuno, BO3MOXHOW B Ce30HHO Oonee npoxnagHble nepuoabl roaa. [locne
NPOXOXAEHNS Yepes oxnaxjarwwmi ameesuk 107 Temnepartypa oxnaxgaroLllen TeKyden
cpeabl MOXeT ObITb, Hanpumep, 14 rpagycos Llenbcus. Taknm obpasom, oxnaxgarowas
Tekyyass cpega 6 nonyumna "GecnnartHoe" OxnakgeHue, B TO BPEMS KaK MNepBbIN

BO3AYLUHbIM NOTOK 5 nonyunn "GecnnatHoe" HarpeBaHue, rae "GecnnaTHoe" o3Hadvaer,
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4YTO JononHuTenbHas 3Heprua He Obina notpebneHa HWM B HarpesaTene, HW B
oxnagurene.

O6bIYHO nepBbIM BO3AYLIHbIA MOTOK 5 MPOXOAUT 4Yepe3 BTOPOW HarpeBaoLmin
ameeBnk 108, npuyem Temnepatypa NepBOro BO3AYLIHOMO notoka 5 ewe OGonble
NOBbLILIAETCA A0 KOHEYHOW TemnepaTypbl 111, koTopas moxeT ObiTb, Hanpumep, 18
rpagycos Llenbcmns. Btopowm Harpesawowmin 3meeBuk 108 TawKe MOXHO HasBaTb
3MEEBUKOM MOBTOPHOIO HarpeBa, Tak kak Npu YCNoBusX, K KOTOPbIM AaHHOe n3obpeTeHne
MOXET OblTb HENPUMEHNMO, OH MOXET ObITb MCNOMb30OBaH ANA NOBTOPHOrO HarpeBaHWs
nepBoro BO3AYLUHOro NoToka 5, nocne Toro, kak oH 6bin OXnaxaeH u, Taknm obpasom,
OCyLWEH B MepBOM oxnaxgawwem ameesuke 107. [Janee nepsbii BO3AYLIHbLIA NOTOK 5
NPOXOAUT 4epe3 yBnaxHutenb 115, KOTOpbIA MOXET obecneynTtb LOMOMHUTENBHOE
yBnaxHeHue B criy4ae HeobxoanMOoCTH.

HakoHel, nepBbIr BO34YLUHLIA NOTOK 5 nogaetcs B nepsyto obnacte 103 obbekTa
npu KoHeYHou Temneparype 111 nocpeacTsom BeHTunaTopa 105 npuTOYHOro BO3ayXa.

MepBbin oxnaxgarowumn 3meesuk 107 coegmHeH € cuctemon 3 OxnaxaeHus,
cogepxalwen oxnaxgaroLlyo Tekydyo cpegy 6. Cnctema oxnaxgeHus AOMNOMHUTENbHO
coaepUT Hacoc 119, knanaH 121 ynpaeneHna oxnaxgeHnem Ku oxnaautens 109.
Cuctema oOxnakgeHuss MOXET AOMONHUTENBHO COAEPKATb BTOPOM OXMaxaaroLun
3MEEeBUK, COEAMHEHHbIN CO BTOPON CUCTEMON BEHTUNALMKM (He nokasaHa Ha cour. 1) n/unu
BTOPOW Ooxnaxgawwmn nsnyyartens 123 (Hanpumep, oxnaxgawwas 6anka unm smeesuk ¢
BEHTUNATOPHbIM 064yBOM (T.H. haHkonn)). B 3aBUCMMOCTM OT YCHOBMIA BTOPON CUCTEMbI
BeHTMNAUuKM oxnaautene 109 moxeTt pabotate B peXMMe NOMHOW MOLLUHOCTU, B PEXMME
MOHWXXEHHOW MOLLIHOCTU MUIN MOXKET ObITb OTKIHOYEH.

[MepBbIN U BTOPOW HarpesawLmne 3MEEBUKN COEAMHEHbI C CUCTEMON 4 Harpesa,
KOoTOopasi [AOMONHUTENbHO copepxuT HarpesaTtens 110, knanaH 120 ynpasneHus
npeaBapuTenbHbIM HarpeBoMm, knanaH 122 ynpaBneHus NOBTOPHBIM HarpeBoOM M Hacoc
118. Hanpumep, npu ucnonb3oBaHum crnocoba COrnacHo HacToswemy WN3obpeTeHuro
cuctema 4 HarpeBsa AOMKHA HarpeBaTb NepBbIA BO34YLWHBIA NOTOK 5 TONbkO OT 2 Ao 5
rpagycos Llenbcusa v ot 13 40 18 rpagycos Llenbcus, B TO Bpems kak 6e3 NcnonbL3oBaHns
cnocoba cornacHo HacTosALWEeMY M30BpPETEHUIO OHa fomkHa Obina 6bl HarpesaTb NEPBbLIN
BO34YLUHbIN NOTOK 5 0T 2 A0 18 rpagycos Llenbcus.

[na ynpaeneHna HEKOTOPbIMWU UMM BCEMM KOMMOHEHTAMW CUCTEMbl Harpesa,
BEHTUIMALUUN N KOHAMLMOHMPOBaHMSA BO3AyXxa NPeAyCMOTPEHO yrnpaBnaoLee yCTPOUCTBO
7. C nomowbio ynpasnswoLwero ycTpoucTsa 7 akTuBmpyloT Hacoc 119 cucrtemsbl

oXNnaxaeHws, ecrnv TemnepaTypa NepBOro BO3AYLUHOMO MoTtoka 5 HenocpeacTBEHHO
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nepej nepBbiM oxnaxgawwum 3meeBukom 107 Hke TemnepaTypbl OXnaxkialoLllen
TEKy4Yen cpeabl 6, NpoTekatoLen Yepes Nnepebii oxnaxkaawwmi smeesnk 107.

[Ba rpaduka noa cxemaTtuyHbIM M306PaAKEHNEM CUCTEMbI KOHAMLMOHUPOBAHUA
BO3ayxa npeacrasnsaloT cobon rpaduk Temnepatypbl NEPBOro BO3AYLUHOrO noTtoka 5
(cBepxy) u rpadpuk TemnepaTtypbl OXnaykjawowlen Tekyyden cpepbl 6 (CHusy). [BonHas
cTpernka Ha rpadpuke Temnepatypbl NEPBOro BO3AYLLIHOMO NOTOKA UNOCTPUPYET NpuMep
TENMNOBOW 3HEPrMKN, KOTOPYIO MOXHO C3KOHOMUTb, peanu3oBas HacTosLee nsobpeteHue.
[BonHaa cTpenka Ha rpaduke TeMNepaTypbl OXNaXKaloLWeEN TeKyYen cpeabl NoKa3biBaeT
NPUMEP OXMNaXKAEHMWS, KOTOPOE MOXET ObITb AOCTUrHYTO 6€3 AONONHUTENBHOW nepeaadn
aHeprum ot oxnagutena 109 3a cyeT peanmsayumn HacToawero n3obpeTteHns. 3HavyeHns
Ha rpaduke TemnepaTtypbl NOBTOPSAIOT NPMBELEHHbIE BbILLE NPUMEPHI.

MpeanoYTUTENbHBIN BapUaHT OCYLUECTBNEHUS, U300pPaXKeHHbIN Ha durype wu
OMUCAHHbIA 34EeCb, AOIMKEH CMYXWUTb TONMbKO ANS Pa3bsACHEHUA U30OPETEHMA N HUKOMM

06pa3om He orpaHn4MBaeT N3obpeTeHne 3TUM BapuaHTOM OCYLLIECTBIEHNS.
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®OPMYIIA N3OBPETEHUA

1. Cnocob koHAULMOHMPOBAHMSA BO3AyXa, BKNovarowmn B ceba nponyckaHne
nepBoro BO3AYLUHOMO NoToka (5) BHYTPU NEPBOM CUCTEMBI (2) BEHTUNALUN Yepes NePBbIn
oxnaxgawowmn 3meeuk (107), KOTOpPbIA COEAMHEH C cucTemon (3) oxnaxaeHus,
coepXallen OxXnapkjaloLlyo Tekyuyo cpeay (6) n oxnagutens (109), oTnuyalowmncs
TEM, YTO TEMMEpAaTypa NepBoro BO34YLIHOMO NOToKa (5) Npu NPOXoXKAEHUN Yepes Nepsbl
oxnaxgarowmn sameesnk (107) HKe TemnepaTypbl OXNapkparLwen Tekyden cpepbl (6),
npoTeKaroLen Yepes nepsbin oxnaxgawwmin ameesnk (107), npnuyem nepsbii BO3AYLUHbIN
noTok (5) HarpeBalT, a OXNaxZaroLWyo TEKYUYIO cpeay (6), npoTeKatoLyto Yepes NepsbIn
oxnaxgawowmi 3meesuk (107), oxnaxgarwoT npyu MNPONYCKaHWM MEPBOro BO3AYLUHOMO

notoka (5) yepes nepebi oxnaxgawwmn ameesunk (107).

2. Cnocob no n. 1, oTnMyalOWUMACA TEM, 4YTO Crnocob Bkno4vaeT B cebs
BTArMBaHWe HapyxHoro sosayxa (101) npu Temneparype (102), npeanoyTUTENBLHO Yepes
3acnoHky (112) Bo3ayxo3abopHuKa, B NEPBYD CUCTEMY (2) BEHTMNAUMN Takum 0Opasom,
yTOBbl HapyXHbI BO3ayx (101) cocTaBnsaAn NepBbIM BO34YLWHbBIA NOTOK (5), U yCTaHOBKY
33[@HHOro 3HayeHus TemnepaTtypbl ANS NepBOM CUCTEMbl (2) BEHTUNAUUW, MpPUYEM
3ajaHHOe 3Ha4yeHME TEeMnepaTypbl U TemnepaTtypa oxnagarowen Tekyden cpegbl (6),
npoTeKawLen Yepes nepsbin oxnaxgawwmn ameesuk (107), Bbiwe, Yem Temneparypa

(102) Hapy»Horo Bosgyxa (101).

3. Cnoco6 no nwbomy wm3 n.n. 1 wvnm 2, OTNMYAOWMUCA TEM, 4TO
AOMNOINTHUTENBHO BKMOYaeT B ceba HarpeB NepBoOro BO3AYLIHOMO noToka (5) nocpeacrsom
NPOMNyCKkaHWa MepBOro BO3AYLLUHOrO notoka (5) yepes nepsbld HarpeBaloWUn 3MEEBUK
(106) nepes nponyckaHMeM nNEPBOro BO3AYyWHOro notoka (5) 4yepes nepsbin
oxnaxgarowmn ameesuk (107), n 4ONONHUTENBHBIN HarpeB NEpPBOro BO34YLLUHONO NOTOKA
(5) nocpeacTteBoM nponyckaHWs nepBoOro Bo3gywHoro notoka (5) uyepes BTOpOM
Harpesaowmin ameesuk (108) nocne nponyckaHnsa NepBoro BO34YyLHOrO notoka (5) uepes
nepsbin oxnaxaarowmi 3meesunk (107), npuyem nepBbin M BTOPOW Harpesarome
ameeBukn (106, 108) coeauHeHbl ¢ cuctemon (4) HarpeBa, coaepKallen HarpesaTternb
(110).

4. Cnoco6 no n. 3, oTNMyawWMACA Tem, 4YTO B KayecTBe MNepBOro

oxnaxaarowero ameesuka (107) NCNONb3YIOT 3MEEBUK CO CIIMBHbLIM JTOTKOM.
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5. Cnocob no niobomy 13 n.n. 1-4, oTANYAOLWMIACA TEM, YTO BKIOYaeT B cebs
NCMOMb30BaHWEe OCTaTOYHOrO TEMfa Oxnaaarwowen Tekyden cpegbl (6) B cucteme (3)
oxNnaxaeHna Anga Harpesa nMepBOro BO34yWHOro notoka (5) KW, OnNUWOHanbHO,

BblkNtoveHme oxnagutena (109) nnn ymeHbLLeHNe ero npon3BoaUTESNTbHOCTH.

6. Cnocob no nwbomy 13 n.n. 1-5, OTNUYAKOLMIACA TEM, YTO 4OMONHUTENBHO
BkMoyaeT B cebs oxnaxgeHme BTOPOro BO3AYLUHOrO MNOTOKa BO BTOPOW cucteme
BEHTMMALUUM MNOCPELCTBOM BTOPOro OXNaxaawwero 3meeBuka, npu 3TOM BTOPOU
OXNaXKaalLLMA 3MEEBMK COEAMHEH C CUCTEMON (3) OXNaXaEHUs, NPUYEM OXNaKAAIOLLYIO
TEKYUYI0 cpeay (6) Takke nponyckarT Yepes BTOPON OXNaK4aloWwnn 3MEEBUK, MPU 3TOM
oxnaxgawwasi Tekyyas cpepa (6) HarpeBaeTcsa npu  NPOMNyCKaHUM Yepes BTOPOW

OXNaXkaaroLLMiA 3MEEBUK.

7. Cnocob no nwbomy 13 n.n. 1-6, OTNUYAKOLLMIACA TEM, YTO 4OMOMHUTENBHO
BKNioYaeT B cebsa oxnaxgeHue BTOPOro oxnaxgawwero manydarensa (123), npu 3Tom
BTOPOW Ooxnaxgaowmnn nsnyyarens (123) coeauHeH ¢ cuctemon (3) oxnaxkaeHus, npu4em
OXNaXKjalLLYy0 TEKy4ylo cpedy (6) Taike MNponycKaloT 4epes BTOPOM OXNaxaaroLun
umanyyatene (123), npyu 3TOM oxnaxjawwan Tekyydas cpega (6) HarpesaeTca npu

NPOMNyCKaHUW Yepes BTOPOM OXNakaarowmi nanydartens (123).

8. Cnocob no n. 7, oTnMyaloWwunest Tem, 4To BkntovaeT B ceba obecnedeHne
KOHAMLUMOHMPOBaHUA BO3dyxa Ans obbekta W AONOMHUTENBbHO BKMoYaeT B cebs
BblAyBaHMe NEepBOro BO3AYLIHOMO noTtoka (5) M3 nepBoM CUCTEMBbI (2) BEHTMRSUUN,
NpeanoYTUTENBHO nocpeacTBOM BeHTMnatopa (105) npuTodHOro BO3AyXa, B MEPBYIO
obnactb (103) obbekta, npudemM BTOPOM BO34YLUHBIA MOTOK BbITArMBAOT BO BTOPYIO
CUCTEMY BEHTUNALMM M3 BTOPOW obnactn obbekTa, KOTopask MOXET NepekpbiBaTbCsi C
nepson obnacTbio, W BblgYBAOT BTOPOA BO3AYLUHBbIA MNOTOK M3 BTOPOW CUCTEMbI
BEHTUNAUUKN B TPETLIO 06nacTb 06bekTa, KOTOpas MOXET NePEKPbIBATLCA C NEPBON U/UNu

BTOpOW 06nacTblo.

9. Cnocob no n. 8, oTnuyarLWUNCcs TEM, YTO AOMONTHUTENLHO BKIOYAET B
ceba wuamepeHne Temnepatypbl (102) HapyXKHOro BO34yXa, Temnepatypbl NepsBown
oXnakgaroLLen TeKyHen cpeabl (8) W/unu BTOpor oxnaxaarowen Tekyyen cpeabl (6) n/unu
TeMnepaTypbl OKpyKawwen cpegbl B nepsor (103), BTOpon wunm TpeTben obnactu
obbeKkTa 1 perynmpoBaHue noToka NEPBOro BO3AYLUHOMO MoToka (5), MpeanoyuTUTENbHO

nyTem perynuposaHmsa seHtunaropa (105) nputodHOro sosayxa wunu sacnoHku (102)
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BO34yx03ab0pHMKA, W/KUNKM BTOPOro BO34YLUHOMO MOTOKA, MOTOKA OXNaXKialoLen TeKyden
cpeabl (6), NnpeanoYTUTENBbHO NOCPEACTBOM WUCMOMb30OBAHMA U PErynMpoBaHMa knanaHa
(121) n/vnn Hacoca (119) B cucteme (3) OXNaXKaeHUs, NOTOKA HarpeBaloLEN TeKyden
cpeabl B cucteme (4) Harpea, NpeanoOyvTUTENbHO MNOCPEACTBOM WCMOSb3OBaHUA U
perynuposaHna knanana (120, 122) n/unn Hacoca (118) B cucteme (4) Harpesa, uWunu

mMoLHocTn oxnaautens (109) w/unn Harpesatena (110).

10. Cnocob no nwbomy 13 n.n. 1-9, OTNUYAKLLMIACA TEM, YTO 4OMONHUTENBHO
BkNtovaeT B ceba hunbTpauuio nepsoro BO3gyWHOro notoka (5) B nepson cucteme (2)
BEHTMNAUMK, MPeanoyuTUTENBHO MNOCPEACTBOM naHenbHblXx dunetpos (113) wnwunu
pykaBHbIX hunbTpos (114), n/unn yBnaykHeHne NepBoro BO34YLUHOMO NoTtoka (5) B nepsomn

cucteme (2) BeHTUNAUUK NocpeacTsoM yBnaxHutens (115) sosgyxa.

11. Yctponcteo (104) KOHAWLMOHWPOBAHWSA BO34yXa, COAEpXKallee nepByro
cuctemy (2) BEHTMNAULMM C NEPBbIM BO3AYLUHLIM MNOTOKOM (5), NpeanoYTUTENBbHO
COEAWHEHHYID C BHELIHEW Cpeaor, MpUMYEM YKasaHHOe coeauHeHue, euwe Oonee
NPeANnOYTUTENBHO, COAEPXKUT 3aCnoHKy (112) Bo3ayx03abopHMKa, NEPBLIA OXITaK4aloLniA
ameeBuk (107), NpeanoYTUTENBHO COAEepPXKAaLUA CITMBHOW NOTOK, B NEepBON cucteme (2)
BEHTUNAUUK, COEAUHEHHBIA C cuCTEeMOMN (3) OXNaXKAEHMS, coepXkawen oxnaguTenb
(109), BTOpPYIO CUCTEMY BEHTUNSALUMM CO BTOPbIM BO3AYLUHbIM MOTOKOM, B KOTOPOW
pacrnonoXeH BTOPOW OXMNAKAAWMNA 3MEEBUK, COEAMHEHHbIN C cuctemon (3)
OXNaX4,EHNS, OTNUYAIOLLEECs TEM, YTO MPELYCMOTPEHO ynpasnswowee ycTporucTeo (7)

Ans ocywectsnenus cnocoba no niodomy n3 nyHktos 1 - 10.
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