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BBEJIEHUE

Jis co3manusi 3aJaHHBIX WM TpeOyeMbIX MapaMeTpoB MHUKPOKIMMATa, KOTJa OHU HE MOTYT
OBITH O00ECIIeUeHbI CUCTEMaMy BEHTWIIALIUH, CIIEAyeT MPUMEHSITh KOHJUIMOHUPOBAaHUE BO3ayxa. D¢d-
(EeKTUBHOE HCIIOJIb30BAaHUE MPUEMOB KOHIUIIMOHHUPOBAHUS CIIOCOOCTBYET MOBBIIEHUIO 3((HEKTUBHO-
CTU TpyZa U OJIarONPHATHO CKa3bIBACTCS Ha 3A0pOBBE Jitoael. CucreMaMy KOHAWIMOHUPOBAHHS BO3-
Iyxa o0OpYAYIOTCS TeaTpbl, My3eH, OMOINOTEKH, 3aibl Kade U PECTOPAHOB; CETOHS CUCTEMbI KOHIIH-
[IMOHUPOBAHMS MPUCYTCTBYIOT MIPAKTUYECKH BO BCEX MarasMHax M (UpMax, a TaKKe B JKMIIBIX JOMax
COBPEMEHHBIX ITOCTPOEK.

JlaHHBIE METOJMYECKHE yKa3aHUs NpeIHA3HAYCHBI IS MTOJAPOOHOTO PAaCCMOTPEHHS HEKOTOPBIX
BOIIPOCOB PacueToOB B KypCOBOH paboTe M0 KOHJULIMOHUPOBAHUIO BO3yXa 3pUTEIbHBIX 3aJI0B KiIy0a
OMOIMOTEK, KOHLEPTHHIX 3aJI0B, Kade M JaeT METOAUKY pacyeToB, HEOOXOIMMBIX IPHU IMPOEKTHUPOBa-
HUM CUCTEM KOHAUIIUOHUPOBAHHUSL.

[Ipn BBINOJHEHHH KYpCOBOW PabOTHI 0O0YdYaIOMIMIICS MPUMEHSIET TEOPETUYECKUE 3HAHUS, MOITy-
YeHHBIE B X0/1¢ U3y4eHHs Kypca «KOHAUIIMOHNPOBaHHE U XOJIOJ0CHAOKEHHE» Ha MPAKTUKE; pelIaeT
BOIIPOCHI IPOEKTUPOBAHUS CHCTEM KOHAMIMOHHPOBAHMS Ha OCHOBAHUH JICHCTBYIOIIMX HOPMATHBHBIX
JTOKYMEHTOB, YUUTCS paboTaTh CO CIIPAaBOYHOMU JIUTEPATYPOH.



OBIME CBEJIEHUA

B cootBerctBuu ¢ tpedboBanusmu CIT 60.13330.2012 "CHull 41-01-2003 «Otorienne, BEeHTH-
JALMS 1 KOHIUIMOHUPOBAHUE» KOHAULMOHUPOBAHUE BO3AyXa ClIeAyeT IPUMEHSATh!

- Ui o0ecriedeHrs: mapaMeTpoB MUKPOKIMMATa U YUCTOTHI BO3/yXa, TPEOYEeMBbIX IS TEXHOJO-
TMYECKOro Ipoliecca Mo 3alaHuI0 Ha IPOEKTUPOBAHUE; MPU SKOJIOTHYECKOM 0OOCHOBAHUU WJIM B CO-
OTBETCTBHHM C TPEOOBAHUSAMH CIICHUAIBHBIX HOPMAaTUBHBIX JOKYMEHTOB;

- U1l oOecrieyeHus mapaMeTpoB MUKPOKJIMMATa B Mpefieax ONTUMAIIbHBIX HOPM (BCeX MM 00s-
3aTeNbHBIX MTApaMETPOB) 10 33/IaHUI0 HAa TPOCKTHPOBAHNE;

- U1 o0ecreyeHnss He0OXOIMMbIX [TapaMeTPOB MUKPOKJIMMATa B Mpejesax JOIMYCTUMbBIX HOPM,
KOTJIa OHU HE MOT'YT OBITh OO€CIIeYeHbl BEeHTWIISILIMEH B TEIUIbIA MeproA rojaa 6e3 MpUMEHEHUs UCKYC-
CTBEHHOTI'0 OXJIAKIECHUS BO3/1yXa.

CucremMbl KOHIAWIIMOHUPOBAHUS TOAPA3ACIAIOTCS Ha IEHTPAJIbHBIC, MECTHbIE HEABTOHOMHEBIE U
aBTOHOMHBIE.

LleHTpanbHbIe CHCTEMBI UCTIONB3YIOTCS JUIsl CO3JJaHUs HEOOXOAMMBIX IapaMeTpOB BO BCEM 37a-
HuM. LleHTpanpHblii KOHAMLIIMOHEP HAXOAUTCS B OTAEIHHOM MOMEIEHUH, UCTOYHUKH TEIla U X0JI0J1a
[EHTPAIN30BaHbl. BO3/1yX OT HEHTPaIbHOTO KOHIUIIMOHEPA MOJAETCSl B TOMEIIIEHHE 110 BO3TYXOBOIY.
Takue cuctemMbl IPUMEHSIOT B KMHOTEATpax, TeaTpax, MPOMBIIUIEHHBIX 3JaHUAX M 1€XaX, KPYIHBIX
OpraHu3aIHIX.

B MecTHBIE HEaBTOHOMHBIX CHUCTEMax KOHIMIMOHUPOBAHMUS KOHIUIIMOHEP YCTaHABIIMBACTCS
HETIOCPEJICTBEHHO B OOCIY)KHBa€MOM IMOMENIeHUH. VICTOYHMKH TeIula M XO0JI0Ja HEHTPATU30BaHbI;
TEIUIO- ¥ XJIAZIOHOCUTEIU MOCTYNAT K KOHJUIIMOHEepaM 1o TpyOonpoBoaaM. JlaHHbIE CUCTEMBI IPU-
MEHSIOT JUIs KOHIUIIMOHHPOBAHUS BO3/IyXa aJMHHHUCTPATUBHBIX MOMEIICHUN, HEOOIBIINX 3aJI0B, I0-
MemieHut OBM u T.1.

B aBTOHOMHBIX cHUCTeMaxX KOHIUIIMOHHPOBAHUS BCTPOEHA XOJOAWJIbHAS MammuHa. i1 paboTbl
KOH/IMIIMOHEPa HEOOXOAMMO IOJIBECTH 3JIEKTPOIHEPTHIO U CPEdy AJS OXJIAXKJeHHUs KoHaeHcarta. J[ns
KOH/IUITHOHEPOB MaJIOW XOJIOJOMPOU3BOIUTEIFHOCTH B KAUEeCTBE OXJIAXKIAIOUICH CPeabl UCTIONB3YIOT
HapyKHBIHA BO3/1yX, a O0JIBIION MPOU3BOJUTEIBHOCTH — OOPAaTHYIO BOly. Takue cucTeMbl IPUMEHSIOT-
Csl JUTS. KOHAWIIMOHNPOBAHMSI BO3/TyXa KHJIIBIX, OOIIIECTBEHHBIX U a/IMUHUCTPATUBHBIX 37aHUH.

LleHTpanbHble CUCTEMBl KOHIUIIMOHUPOBAHUS BO3AyXa — 3TO CUCTEMBI JUIsl MOAJIEPKaHHs 3a/1aH-
HBIX TIapaMEeTPOB MUKPOKJIMMATa KOHAMIIMOHEPOM, KOTOPHIH BBIHECEH 3a MPEAeiIbl KOHIUITHOHUPYE-
MOTO MTOMEIIECHUS.

LleHTpanbHBIe CHCTEMBI KOHIUITHOHUPOBAHUS TIOPA3IEIISIOTCS HA HECKOJIBKO THIIOB.

Cucmemvl KOMPOPMHO20 KOHOUYUOHUPOBAHUA VCTIONB3YIOT JUIS MOAJIEpKaHUS HEO0OXOAMMBIX
XapaKTepUCTHK BO3AyXa, COOTBETCTBYIOIIMX 30HE KoMdopra. B sToM crmydae 3amaHHbIe TapaMeTphl
BO3/yXa pa3jMyaroTcs AJs TEIJIOro M XOJOJHOTO MepHoja roja. B temisiil nepuos roga gomycrumas

Temmeparypa Bo3ayxa lg cocraBmser 22-25°C, otHOcHTenbHAs BIaXHOCT QOg — 40-60%, CKOPOCTSH
Bo3ayxa Wy — 0,1-0,2 m/c; B xomoansiii nepuon tg — 21-24°C, Qg — 40-60%, @z — 0,1m/c. Yka-
3aHHBIC 3HAUEHUSI OTHOCATCSA K TIOMEIIECHUSM, B KOTOPBIX BBIMOJIHAIOTCA JieTkue pabotel. [Ipu mpous-
BOJICTBE Pa0OT CpeHEN THKECTH TeMIIepaTypa MOHIKACTCs, a CKOPOCTh BO3/lyXa YBEIWYHBAETCS, TO-
CKOJIbKY BO3pAacTaloT TEIJIO- M BIArornocTymieHus ot mojei. [loapoGHO onTUManbHble U JOMYCTH-
Mble HOpMBI 15,z U ©p npuBeneHs! B [1-5] u npuioxkeHnu 3 TaHHON pabOTBHL.

Hcnone3ys cucteMbl KOMGOPTHOTO KOHAMIIMOHUPOBAHUS MOXHO IOJJIEPKUBATh BBHIOPAHHBIN
MHUKPOKJIMMAT KaK B OHOM IOMEIEHHH (0THO30HAIbHBIE CUCTEMBI), TAK U B HECKOJIBKHUX, XapaKTepH-
3YIOUIMXCS OIMHAKOBBIMU PAaCYETHBIMU MMapaMeTpaMy BO3yxa (MHOTO30HaJIbHBIE).

Cucmembvl KOMPOPMHO-MEXHONO02UHECKO20 HA3HAYeHUs 00ECTIeYMBAIOT MOAepKAHUE MapaMeT-
POB BO3/yXa, YAOBIETBOPAIOIINX HE TOJIBKO KOM(POPTHBIM, HO U TEXHOJIOTUYECKUM TPeOOBaHUSIM.
OHM 3KCITYyaTUPYIOTCS B MOMEIIEHUSX /1€ TPOU3BOASTCS MPOLECCHl epepadoTKU MaTEPUANOB U ChI-
pbs B 3aJJaHHBIX TEMIIEPATYPHO-BIAXXHOCTHBIX yCIOBHAX. Kak mpaBuio, pacyeTHbIE XapaKTEPUCTUKH
BO3JlyXa B TaKUX Li€XaxX SBJIAIOTCS KOMIPOMHUCCHBIMU MEXKIY IIapaMeTpaMU, COOTBETCTBYIOIIUMHU OIl-
TUMaJIbHBIM TEXHOJIOTUYECKUM YCJIOBUSIM, U MapaMeTpaM 30Hbl KOM(pOpTa MpU BHINOJIHEHUH PadOT
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OIIpeICTIEHHON TsKeCcTH. PacueTHble XapaKTEpUCTHKU BO3JyXa B TaKUX CHCTEMax MPUHUMAIOTCS IO-
CTOSHHBIMH U HE 3aBHCAT OT BPEMEHH I'0J1a.

Cucmembvl MexXHON02UECKO20 KOHOUYUOHUPOBAHUSA TIPUMEHSIOT AJIS IOAJACPKAHUS B IIPOU3BOJ-
CTBEHHBIX LI€XaX MUKPOKJIMMATa, COOTBETCTBYIOIIEr0 TEXHOJIOIMYECKUM HOpMaM, C LENbI0 CO31aHus
TEMIIePaTypHO-BIQKHOCTHBIX YCJIOBHUN, B MAKCUMAJIbHON CTENEHH 00ECIIeYMBAIOIINX KayecTBO 00pa-
0aThIBa€MBIX MAaTE€pPHUAJIOB U KOHEYHOIo MpoayKTa. IIpu 3TOM pacueTHble mapameTpbl BO31yXa MOTYT
OBITH MOCTOSTHHBIMH JTM0O0 U3MEHATHCA M0 33JaHHOM IporpamMmme.

Cucmembl cneyuanvbHo2o Haznaverus CIOCOOHBI 0OecHeunBaTh NOBBIIIEHHBIE TPEOOBaHUS IO
MIOAJICPKAHUIO HE TOJIBKO 33JJaHHBIX TEMIIEPAaTypHO-BIAKHOCTHBIX XapaKTEPUCTUK BO3[yXa, HO U €0
ra30BOr0 COCTaBa, YUCTOTHI, a TAKXKE APYTUX YCIOBUH, TUKTYEMBIX CHELU(PUKON KOHIAUIUOHUPYEMBIX
00OBEKTOB.

IlenTpanbHble CUCTEMbl KOHIMIMOHUPOBAHUS BKJIIOUYAIOT B c€0sl OCHOBHOM BO31yX000pabarhl-
BAIOLIMIA anmapar — neHTpainbHbli kouaunuonep KL u cucremy B031yX0BOJIOB, KOTOPBIE HEOOXOH-
MBI JUIs IOJa4X HapY»KHOTO Bo3ayXa H B KOHIUIMOHEP U IPUTOYHOTO Bo3ayXa I1 U3 KOHAMIIMOHEPA B
MoMeInieHne — 00beKT KoHaumonuposanus OK.

Cucremsbl, B KOTOPbIX 00pa0aThIBa€TCs TOJIBKO HAPYKHBIM BO3/1yX, Ha3bIBAIOTCS MPSIMOTOYHBIMU
(puc. la). OHM XapaKTepU3yIOTCS MOBBIIICHHBIM PACX00M TEIUIOTHI Ha 00pabOTKy BO3/1yXa B XOJO/-
HOE BpeMs I'0Jla U YBEJIMYEHHBIM PACX0JIOM XO0JIOa B TEIUIOE BpeMsl. Takue cCUCTeMbl IPUMEHSIOT AJIs
MOAJNEPXKAHUS 3aJaHHBIX I[IAPAMETPOB MHUKPOKIMMATa B IOMEIICHMSX, TIJ€ IO CaHUTapHO-
TMTUEHUYECKUM YCJIOBUSAM HEIOMYCTHMMO YAaCTHUYHOE MCIIOJIb30BAaHUE BHYTPEHHETO (PEeLUpPKYIALHUOH-
Horo P) Bo3ayxa. Peuupkynsuus qomnyctuMma B T€X MOMELICHUSX, B KOTOPBIX €CTh TEIUIO M BJIarou3-
OBbITKYM U He3HauuTenbHoe BhigeneHue COx.

s momenieHus, rie M0 CAaHUTAPHBIM HOPMaMm JOITYCKAETCsl YaCTUYHOE HCIIOJIb30BAHUE BHYT-
PEHHETO BO3/1yXa, IPUMEHSIOT CUCTEMbI KOHINLMOHUPOBAHMS C PELUPKYIAUE. B HUX yacth BHYT-
peHHero Bo3ayxa P cMmemmBaeTcs ¢ HapyxHbIM H, a octaimpHas 4yacte Y ynamsercs B atMochepy
(puc. 16). CucteMsl ¢ peUpKyIsiueil 6oee SKOHOMHYHBI [0 HEPro3arparamM; 4eM OoJibllasi 4acThb
BHYTPEHHETO BO3/yXa HCIOJb3YETCS B CMECH C HAPYKHBIM, TEM MEHBIIE 3HEpPro3arparsl HAa TeEl-
JIOBJIQ)KHOCTHYIO 00pabOTKY 3TOM cMecH.
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Puc. 1. CxeMbl LIeHTpANTBHBIX CUCTEM KOHIUIIMOHUPOBAHUS: MPSMOTOYHAs (), ¢ penupkKysnuei (0), ¢ 1-o#f u
2-0if perupKyIsALuel (B), 3aMKHYTas (C IMOMHOMN perupKyIsnueit) (T).

B otnenpHBIX cHCTeMaxX HMCHOIB30BaHUE PEHHUPKYISAIUOHHOTO Bo3ayxa gocturaet 80-85% ot
00IIero KOJIMYecTBa BO3/yXa, MoJAaBaeMoro B nomemieHue. O0beM BHYTPEHHETrO BO3/1yXa, MOCTYIal0-
[IETO Ha PEIHPKYJSAIHIO, 3aBUCUT OT 3aJIaHHOTO KOJMYECTBA HAPYKHOTO BO3JyXa, OMPEACSIEMOTO
TpeOOBaHUSMHU CAaHUTAPHBIX HOPM IO KUCIOPOY Y BETHMUYMHOM HEOOXOAUMOTO M30BITOUHOTO MOIIO-

pa.
YacTo NpUMEHSIOT CUCTEMBI KOHAULMOHUPOBaHMs ¢ nepBoi 1P u BTopoit 2P penupkynauusmu

(puc. 1B).

CucreMa KOHIUIMOHUPOBAHUS C MEPBOM PELUPKYISALUEN — ITO CUCTEMA, B KOTOPOW BHYTPEH-
HUW BO3/1yX IIOMEIIEHUS UCIIOIb3YETCS IPU CMEIIMBAHUU €TI0 ¢ HAPYKHBIM.

CucreMa KOHIMLIMOHMPOBAHMS CO BTOPOM PELUPKYJISALUEN — 3TO CHCTEMA, B KOTOPOH BO31yX
MTOMEILEHUSI UCIIOIB3YETCsl PU CMEIIMBAHUN €r0 C BO3AYXOM, MPOIIEIIINM BIAXHOCTHYIO 00paloT-
KY.

[Tpu ucronb30BaHUM BTOPOM PELUPKYJISALUN BHYTPEHHUI Bo3AyX 2P u3 momenieHust cMelrBa-
eTcs C BO3AYXOM, MPOLIEAIINM BIAKHOCTHYIO 00paboTKy B KoHAMIMOHepe. [loaqmemuBane Bo3ayxa
BTOPOU PELHUPKYISLUUN JAET BO3MOKHOCTh UCKIIFOUHUTH IOJIOTPEB CMECH BO3/1yXa, BBIXOIAIIEH U3 KOH-
JULUOHEPA, YTO MOBBIIIAET JKOHOMUYHOCTb TAKUX CUCTEM.

3aMKHYTbIE CUCTEMbI KOHAULMOHUPOBAHUS (puc. 1T) paboTaloT Ha MOJHOM PEHUPKYISALNUN BHYT-
peHHero Bo3ayxa. X mpuMeHsIoT IIpU TEXHOJIOIMYECKOM KOHIULIMOHUPOBAHUY B allllapaTax U KaMe-
pax, KOTopble He TPeOyIOT MOCTOSIHHOTO MPHUCYTCTBUS 0OCTYKUBAIOIET0 NMepcoHasla (TepMOCTATHbIE
OTJIEJIEHUS], UCIIBITATENIbHBIE KAMEPDI, XOJIOAUIIBHBIE CKIIA/IbI).

LleHTpanbHBIA KOHIUIIMOHEP COCTOUT U3 Habopa OJIOKOB, IPEACTABICHHBIX Ha PHC. 2.
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Puc. 2 Cxema pacnonoxenust 6J10KOB HEHTPAJIbHOTO KOHAMLIMOHEPa: | - MpueMHBIN OJIOK; 2 — OJIOK (PHIIBTPOB;
3 — OJIOK TeIUIoyTHIH3aIKK; 4 — OJIOK TIEPBOTO TOAOTPEBA; 5 — OJOK OXJIaXKACHUS;, 6 — OJOK YBIXKHECHUS; 7 —

OJIOK BTOPOTO MOMOTPEBa; 8§ — OJIOK BEHTHISATOPHBIN; 9 — G110k KaMepsl o0cmykuBanus; 10 — OJIOK IIyMoOriTy-
mieHust; 11 — manens mpuCcCoOeTUHEHUS

Bnok npuemnwui (BII) conepXuT KianaH HApYKHOT'O BO3JyXa M BO3AYIIHYIO KaMepy, €Cliu CH-
cTeMa MpsIMOTOYHas. B cucreme ¢ penupkyssanueil B Takoi OJIOK BXOJIUT CMECUTENIbHAs Kamepa ¢
KJIallaHaMH HapYKHOTO U PELUPKYISILIMOHHOTIO BO3/lyXa.

bnoxk ¢unempos (b®) Bxitoyaet B cedst siUCHKOBBIN GMIBTpP, Korna Heodoxomumas d¢QexTus-
HOCTh OYMCTKH He BbilIe 85%, MK STUEHKOBBIA U KapMaHHBIN (UIBTPBI, €CJIU TPeOyeTCsl MOBBILICHHAs
3 PEeKTUBHOCTh OYMCTKU 00pabaTbiBaeMoro Bo3ayxa (1o 90-95%).

Jli1 KOM(OPTHBIX CUCTEM OOIIECTBEHHBIX U MIPOMBIIIICHHBIX TOMELIEHUI JOCTaTOYHA YCTaHOB-
Ka O10ka ¢ ogauM QuiIbTpoM. B cucremax KoM(pOpTHO-TEXHOIOTHYECKOTO M TEXHOJIOTHIECKOTO KOH-
JTUIMOHUPOBAHUS TpeOyeTcs yCcTaHOBKa 0JI0Ka (PUIBTPOB C IBYXCTYIEHUATOW OUYHUCTKOM 110/1aBA€MOI0
BO3/lyXa.

Bnox mennoymunuzayuu (bTY) npenHasHaueH Ais NpeABAPUTEIBHOIO HarpeBa HapyXHOI'O
BO3/yXa TEIJIOTOW MOTOKOB BO3/yXa, yAalsieMbIX B arMocdepy. CaMbIMHU Ha/Ie)KHBIMU B paboTe mpu
OTpHULATENIBHBIX TEMIIEpaTypax CHapyku sBisAtoTcsa bTY ¢ mpomexyTodHbIM TemioHocuTeneM. B ka-
YeCTBE IOCJIETHETO MPUMEHSIOT PACTBOPHI IIIUKOJIS U JIPYyrHUe pacTBOPBI, UMEIOLINE Pa3IMuHYI0 KOH-
LEHTPAIMI0O B 3aBUCUMOCTH OT 3aJaHHOTO peXuma padoThl TeIuIoyTHinM3aTropa. bioku crnocoOHBI
o0ecreunTh MOIOTpeB HapYyKHOTO Bo3ayxa Ha 10°C u Gosee: cTerneHb MoJA0rpeBa ONMpeaesaeTCs TeM-
nepaTypol M SHTajJblIMEH OTpaOOTaHHBIX MOTOKOB BO3/yXa, YAAISIEMbIX CHUCTEMaMH BEHTHUJISLMU U
KOHJIMIMOHMpOBaHus. [IpenBapuTenbHbIN NOAOrPEB HAPYKHOTO Bo3ayxa B bTY nmo3Bonser cokpaTtuTh
pacxo TEIIOThl B XOJIOIHOE BpeMs rofa.

bnox mennoenaxcnocmuoii oopabomku (bTB) cocTOUT U3 HECKOJIBKUX OJIOKOB: MEPBOTO MO0-
I'peBa, OXJIAKICHNS U YBJIAKHEHUS, BTOPOTO MTOIOTPEBA.

bnok (kanopughep) nepeozo nooozpeea o6s3atTenieH B MPSIMOTOYHBIX CUCTEMax M MpeIHA3HAUCH
JUIs. HarpeBaHMsI HAPYKHOT'O BO3yXa B XOJIOAHBINA 1meprof roga. OH MOXKET ObITh YCTAaHOBIIEH U B CH-
CTeMax C PEeUUPKYJSLHMEH — B TOM cllydae, KOIjla MMOMEIEHUSI B XOJIOIHbIM CE30H XapaKTepU3yrTCs

OTpULATCIIbHBIM TCIIJIOIIPUTOKOM (O6H.IHﬁ TCIIOMIPUTOK E QX HMECT OTPULATCIBHOC 3Ha‘leHI/Ie),

T.€. UMEIOT MECTO TEJIOMOTEPH.

bnox oxnaxcoenus conaepKUT NMOBEPXHOCTHBIM BO3AYXOOXJIAJUTENb C KAIUICOTACIUTEIbHBIM
noaIoHOM. Bo3ayxooxiiaguTens MpeAcTaBisieT cOO0H TEITO0OMEHHUK IS CHUKEHUS TeMIIepaTyphl
BO3/1yXa XJIaJJOHOCHTENIEM (BOJa, PACTBOPHI IIMKOJSI) WM XJIAJAareHTOM (BO3AyXOOXJIaJUTENd HENOo-
CPEICTBEHHOTO OXJIAXK/ICHNU).

Bo3ayxooxnaautenu oCymIeCTBISIIOT NPOLECCHl CYXOro OXJIaXIEHUS C OCYIIEHHEM B 3aBUCUMO-
CTH OT TEeMIIEPATYPHI OXJTKIAIOIICH CPeIbl. ITOT MPOIIECC COMPOBOKIAACTCS BBINAICHUEM KOH/IEHCAa-
Ta U3 Bo3Ayxa. [Ipy monoKuTenpHbIX TEMIIepaTypax OXJIaXACHHOTO BO3yXa KOH/IEHCAT BBIIEISIETCS B
BHJIC BOJBI; NPU OTPHIATEIIBHBIX — HAa OPEOPEHHON MOBEPXHOCTH BO3IYyXOOXJIAJAMTENS oOpa3zyercs
HHEMN.



B cucremax xoM(}popTHOro U KOM(POPTHO-TEXHOJIOTUUECKOTO KOHIUIIMOHUPOBAHUS MPUMEHSIOT
PEXUMBI OXJIAXICHUS BO3JyXa C OJHOBPEMEHHBIM OCYIICHHEM B 00JIACTH MOJIOKUTENbHBIX TeMIIepa-
Typ. IIpu 3TOM camble HU3KHE TEMIIEPATYPhl OXJIAXKAAIOIIEH CPelbl, 10/1aBaEMOM B BO3yX00XJIaUTeE-
T cucTeM KOM(OPTHO-TEXHOJOTHYECKOI0 KOHAUIMOHUPOBaHUA, cocTaBisitoT 2°C (Temmeparypa
«JIEASIHOM» BOJBI, MOCTYMAIOIIEH OT ucnapurenaed oTkpsiToro tumna) u 1°C (Temmneparypa KUIEHUs
XJIaJJareHTa B BO3/1yXOOXJAJUTENSAX HENOCPEACTBEHHOIO OXJIaXIeHus). Bo3ayxooxmaaurenu cucrem
KOM(OPTHOTO KOHJUIIMOHUPOBAHUS PA0OTAIOT HA OXJIAXKICHHOW Bojae ¢ Temmeparypou 6-8°C unu ¢
HCIIOJIb30BAaHUEM XJIA/Iar€HTa, TEMIEpaTypa KUIEHUS KOTOPOIO COOTBETCTBYET «CTaHIAAPTHBIM» XO-

JIOAUIBHBIM LIUKJIaM ISl CHCTEM KOHIUIIMOHUPOBAHUS (TO =5u 10°C).

B cucremax TeXHOJOTHYECKOr0 KOHAUIMOHUPOBAHUS BOZHUKAIOT YCJIOBUS MOBBIIICHHON CTere-
HU OCYILIEHHS OXJIX/IaeMOI0 BO3yXa, KOTopas B OOJIBIIMHCTBE CIIydae SBISETCS MEPEMEHHOM, 3aBH-
cslIeld OT MHTEHCUBHOCTH TEIJIO- U MaccoOOMEeHa MEX]y BO3AYXOM U 00pabaThiBaeéMbIMH MaTepHa-
namu. B Takux cucremax BO3AYyXOOXJIAIUTEIH MOTYT SKCITyaTUPOBAThCS NP MOHMKEHHON TemIiepa-
Type oxyaxpaaromieit cpeasl (10 — 5°C), 94TO MOXKET cO37aTh YCIOBUs 00Opa30BaHMs MHES HA TEII000-
MEHHBIX TTOBEPXHOCTSAX. [IpW 3TOM MPUMEHSIOT MUKIUYHO PaOOTAIOIINE CHCTEMbI OXJIAXKIACHHS, YTO
MO3BOJISIET yJAIATh MHEH C MOBEPXHOCTU BO3AYXOOXJIAAUTENEH 32 CUET TEIUIOTHI OKPYXKAIOLIETO BO3-
nyxa. Kpome Toro, MpUMEHSIOT BO3AYXOOXJIQAUTENIN C YBEIMUCHHBIM IIAaroM pedep, COCTaBISIONINM
5-7 mm (o 10 mm).

Yenaxcnumenvnutii 610K ipeicTaBIseT coO0K OJOK OTHOPSIHON KaMmepsl OpoIIeHwHs, OJI0K co-
TOBOTO YBIIXXHUTENs WU OJIOK MapoOBOr0 YBIAKHUTENS. BIOK ONHOPSIHON KaMepbl OPOIICHHS U
OJIOK COTOBOTO YBJIQXKHHUTEIS PabOTAIOT B PEKUME M30IHTAIBIIHMIHOTO YBIAXKHEHHS BO3JIyXa BOJOM,
T.€. OCYIIECTBJISIOT 3TOT Mpoliecc 6e3 moABoia TEIOTh. [103TOMYy UX MPUMEHSIOT B TEX CIydasx, KO-
r7a TOABOJ TEIUIOTHI NMPH YBJIAKHEHWH BO3JyXa HEXeNaTeJeH. AMNMaparbl XapaKTEepU3YIOTCS Kak
HauboJee SKOHOMHUYHBIE TI0 pacxoay sHepruu. Kpome Toro, oHu MOryT paborath ¢ Ko3(h(HUIHEHTOM
apdexruBHOCTH 60-95%, 9TO TakKe CIIOCOOCTBYET YMEHBIICHUIO dHepro3aTpar. OMHAKO dKCIUTyaTa-
1us OJOKOB YBIAQXKHEHUS BO3AyXa BOAOH TpeOyeT HAMM4Uus (PUIBTPOB AJISi OYMCTKH BObI, TO3BOJISIO-
IUX UCKJIIOYUTH COJACP)KaHHE B BO3IYyXE MHKPOOPTaHM3MOB M JAPYrHX 3arpsiHuteneii. HeoOxomau-
MOCTb YCTaHOBKH 3TOT'O JOTOJHUTEIHLHOTO0 000pYAOBaHUS SBISETCS OCHOBHBIM HEJIOCTAaTKOM I000-
HBIX aNIapaToB. bIOK MapoBOro yBIaKHEHHS COACPKUT MapOTreHepaTop M YBIAKHUTEIH, KOJHUECTBO
KOTOPBIX 3aBHCUT OT 3aJIaHHOW CTENEHM YBJIaKHEHHUsS BO3ayxa. [lapoBbie yBlaXHUTENU oOecrednBa-
IOT 10JIa4y CTEPHIIBHOTO BIIATOHOCHUTEIIS, YTO BEChbMa BaYKHO JISi CUCTEM, OOCITYXKMBAIOIIUX MTOMEIIe-
HUS C TOBBIIIEHHBIMHA TPEOOBAHUSAMHU K YHCTOTE BO3yXa. B To ke BpeMs map SBISETCS U TEMJIOHOCH-
TeJeM, TaK KakK MPU U30TEPMUIECKOM YBIIQ)KHEHHH BO3/yXa MPOUCXOIUT TOBBIMICHHE €T0 SHTABITHH.
B cucremax, rie 7omycTUMBI TPOIIECCH] YBIAXKHEHUS BO3yXa C OJHOBPEMEHHBIM MOABOIOM TEILIOTHI,
TaKoe KOJIMYECTBO IMAPOBBIX YBIAKHUTEINEH paccMaTpUBAETCs KaK JIOCTOMHCTBO.

[TapoBble yBIaXHUTENN XapaKTEPU3YIOTCS MOBBIIMIEHHBIM PAcXOJOM SHEPTUU MO CPABHEHUIO C
VBIIQXHUTEISIMUA, B KOTOPBIX MPUMEHSIETCS Bojia. B kadecTBe mpuMepa MpuBEAEM JaHHBIE MO0 YHEPTO-
3aTpaTaM B YBIQKHHUTEIBHBIX OJOKaX IIEHTPAIBHOTO KOHAUIIMOHEPA, MPOU3BOAUTEILHOCTHIO M0 BO3-
nyxy 10 Teic. M%/4, o maHHEIM GupMBI «Be3a». [IpH 0MHAKOBBIX 33JAHHBIX YCIOBHAX YBIAKHEHHUS
BO3/lyXa yCTaHOBOYHAs MOIIHOCTH Hacoca B OJIOKe Kamephbl OpolleHus cocTaBiseT 5,5 kBT, B Oioke
coroBoro yBinaxseHnus — 0,14 kBt, a ycTaHOBOYHast MOIIHOCTH 3JIEKTPOHATPEBATEILHBIX AJIEMEHTOB
0510Ka mapoBoro yBraxxHutens pasHa 12,3 kBt. [Ipu 3Tom B1aronpon3BoAUTEILHOCTh OJIOKOB COCTAB-
nsiet 17 kr/4.

Br160op yBIaKHUTETHHOTO OJIOKA 3aBUCUT OT TpeOOBaHU, MPEABABISEMBIX K YUCTOTE MOJaBac-
MOTO BO3]lyXa, U OT TEIJIOBIAXXHOCTHBIX XapaKTEPUCTUK KOHIUIIMOHHPYEMBIX TomenieHuid. Harmpu-
Mep, B CHCTeMax KOHIWIIMOHUPOBAHUS BBIYHCIUTEIBHBIX IIEHTPOB M JPYTUX TMOMEIICHHM, TJIe yCTa-
HOBJICHA DJIEKTPOHHO-BBIUMCIUTEIbHAS TEXHUKA, IOMYCKACTCS MPUMEHEHHUE TOJIBKO MapOBBIX YBIAXK-
HUTEJIEH, MOCKOJIBKY MPH HMCIIOJIF30BAaHUH YBIIAXHHUTEICH BO3IyXa BOJOW BO3MOXKHO OCAXKICHHE Ka-
MeTb BJIAard, BKIIOYAIOIIMX COJIM JKECTKOCTH, Ha DBM. bioku yBna)kHeHHs BO3AyXa MapoM HEOOXO-
JTUMO TIpeAyCMaTPUBATh TAK)KE B CHCTEMax KOHIAWIIMOHUPOBAHUS MPEANPHUATHI MEIUIIMHCKOH, (dap-
MaIEeBTUYECKOM, MUIIEBOU U IPYTUX OTpACIeil MPOMBIIUIEHHOCTH, TJ€ TI0 CAaHUTAPHO-TUTUEHUIECKIM
TpeOOBaHUSM YBIOKHEHHE BO3/IyXa BOJAOW HE PEKOMEHTYeTCs.
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bnok (kanopugep) emopozo nodozpesa xax npaBuio, TpeOyeTcss B KOHIUIIMOHEPAX, KOTOPHIE
00CITy’KMBAIOT MOMEIEHHUS C HE3HAYUTEIIbHBIMU TEIUTON30BITKAMU, U MIPU KPYTJIOTOJUYHOM KOHIHUIIH-
OHUPOBAHUH.

bnox eenmunamopnutii (6B) conepxut eHTPOOEIKHBIN BEHTUIIATOP ABYCTOPOHHETO BCACHIBa-
HUs, 000PYJIOBAHHBIN MMPUBOJIOM U MPEAHAZHAYCHHBIN I TIOJJa49d B TIOMEIICHUE MPUTOYHOTO BO3/IY-
Xa € 3aJIaHHBIM [TaPAMETPOM.

B cucremax HHU3KOTO JaBlICHUS BEHTHISTOPHBIC OJOKM 00€CIEeUMBAIOT HATIOP MOIaBaeMOr0 BO3-
nyxa 600-800 ITa. mpu makcumanbHOU ero ckopoctu 0,2-0,3 M/c (B MOMEIIEHUSAX OTHOCHTEIBHO
OompmMx pazMepoB). Takue CKOpPOCTH BO3AyXa HEOOXOIuMBI Hpu KOM(OpTHOM U KOM(OpPTHO-
TEXHOJIOTUYECKOM KOHIUIIMOHUPOBAHUU.

CucreMbl CpeIHErO MABICHHUS OCHAIIAIOT BEHTHISTOPHBIMH OJOKaMH, CIOCOOHBIMU CO31aTh
Hanop nojaBaemoro Bosayxa a0 2500 Ila; npuMeHsIOT IpU TEXHOJIOTMYECKOM KOHAULMOHUPOBAHHH,
KOT/1a TPEOYIOTCSI MOBBIIICHHBIE CKOPOCTH BO3/yXa B pa00OYNX 30HAX IIEXOB.

CucreMbl BBICOKOTO JIaBJICHUS o0ecreunBatoT Harmop Bo3ayxa cabiiie 2500 I1a u npeanasHaueHsl
TUTSE 00CTY)KUBAaHUSI MHOTO3TaXXHBIX 1 MHOTOKOMHATHBIX 3aHHA.

bnok wymoznywenusa (BII) npuMeHSIOT JJIsl CHIDKEHUSI YPOBHS a3pOIMHAMUYECKUX U MEXaHU-
YeCKUX IIYMOB OT padoraroniero obopynoanus. BIII MoryT ObITH yCTaHOBJICHBI Ha BXOJIE BO3/IyXa B
KOHJMIIMOHEP U Ha ero BbIxoje. BapuaHThl yCTaHOBKU OJIOKOB HIYMOTJIYIICHUS 3aBHCSIT OT TpeOoBa-
HUH, IPEIBABIAEMBIX K cUCTeMaM KOM(OPTHOTO U KOM(OPTHO-TEXHOJIOTUISCKOTO KOHIUIIMOHUPOBA-
HUSL

Beck Habop 6:10k0B, Bxoasmux B 0Jiok BBT, npennazHadeH s TEIUIOBIAXKHOCTHOW 00pa0doTKH
BO3JlyXa B CUCTeMax MOJHOro koHauimonuposanus. [Ipu stom 610k bTB obecneunBaer nogaepxa-
HUE 33JIaHHBIX 3HAUYCHUHN TEMIIEPaTyphl U OTHOCUTEIILHON BIQXKHOCTH BO3AyXa B KOHJIUITHOHUPYEMBIX
MOMEIIEHUSAX B TEYCHHE TO/a.

Cucmempl HENOIHO020 KOHOUYUOHUPOBAHUA VICTIONB3YIOT JUISl KPYTJIOTOJIUYHOTO MOAJIEpKaHUs
TEeMIIepaTyphl Bo3ayxa B momemnieHuu. [Ipu 3Tom 010KH yBIaXHEHHsI H BTOPOTO MOAOTPEBa HE MpUMe-
HAIOT. Biioku TeruoyTuin3anuy 1 nepBOro MoJ0rpeBa MOAEPKUBAIOT TEMIEPATYPy BO3AyXa B XO-
JIOJTHOE BpeMs, a OJIOK OXJIaXKIEHUsSI — B Terioe BpeMs roja. [Ipaktuuecku Bce COBpEeMEHHBIE CHCTEMBbI
MPUTOYHON BEHTHJISIIUN BKIIFOYAIOT B ce0s1 TaKOH ke HaOOp OJIOKOB, YTO M CHCTEMBI HETIOJHOTO KOH-
TUIIMOHUPOBAHUA. JTO OOYCIIOBICHO KOMIAKTHOCTHIO OJOKOB, a Takke MPOCTOTOM MOHTaxka M 00-
CITYKUBaHHSI.

[{enTpanbHble KOHAUIIMOHEPHI MMOCTABIAIOTCS B KOMIUIEKTE C MpUOOpaMu aBTOMATUKU U YIIPaB-
JIEHUs, KOTOPBIE 00ECMEYNBAIOT MOA/IEP)KaHUE 3a/IaHHBIX TTapaMETPOB MUKPOKIUMATA B TTIOMEIIICHUSIX,
3aIUTy OT aBAPUIHBIX PEKUMOB paOOTHI, aBTOMATHUECKOE U TUCTAHIIMOHHOE yIpaBIeHUE MPUBOIAMU
BEHTHJIATOPHBIX OJIOKOB, & TAK)KE€ CUTHAIM3ALIUIO UX PAOOTHI.

Konaumuroneps! EHTpaibHBIX CUCTEM XapaKTePU3YIOTCS MPOU3BOJUTEILHOCTHIO MO BO3AYXY B
ocHoBHOM 0T 10 10 100 ThIc. M%/u. [Ipu 5TOM TUIOMIAAb KOHAWIHOHAPYEMEIX TIOMENIEHHH B CpeIHeM
pasaa 500-5000 m?.

CoBpeMeHHbBIE MOJIETH IEHTPATBHBIX KOHAUIIMOHEPOB UMEIOT MPOU3BOIUTEIBHOCTD 10 BO3IYXY
ot 1,5 10 100 TbIC. M%/4.

[ToxBOAS UTOT, MOKHO BBIJICTUTh OCHOBHBIC JIOCTOMHCTBA IEHTPATBHBIX CUCTEM KOHIUIIMOHU-
pOBaHMUS:

—  CIMOCOOHOCTH OOCIY)KHBATh OJTHO WJIM HECKOJIBKO IMOMEIIEHUH OTHOCUTEIHHO OOJBIINX Pa3MEpOB
(mromazpo 1o 5000 M? u Gonee);

— BO3MOXXHOCTb YCTaHOBKH OOOPYJOBaHUS Ha 3HAYUTEIHPHOM PACCTOSTHUH OT KOHIAHIIMOHUPYEMBIX
MOMEIIEHUH U pa3MelIeHHe ero Ha TEXHUYECKUX dTakax U JIPYrod MaJOIEHHOW TUIOIA/IN;

— BO3MOXKHOCTbH BBIOOpa BEHTHJISITOPHBIX OJIOKOB, CIIOCOOHBIX 00ECIIeYNBaTh 33aJJaHHYIO TTPON3BOIH-
TEIHHOCTh TI0 BO3AYXY C Y4E€TOM TOTEph JABIICHUS B CHCTEME, a TaKKe pPalMOHaIbHOTO BBIOOpA
0JIOKOB TSI TETUIOBJIAXKHOCTHOM 00paOOTKM BO3/yXa C LENbI0 peann3anuu Hanbonee 3GhHeKTHuB-
HBIX TIPOIECCOB KOHIUIIMOHUPOBAHHS,

— yno0HOE TEXHUYECKOe 00CTyKMUBAaHHUE 32 CUET COCPEIOTOUYCHUSI BCETO OCHOBHOTO BO3yXx000paba-
TBHIBAIOIIETO 00OPYAOBAHUS B OJHOM MECTE.



3AJAHUE K KYPCOBOMPABOTE

B 3apaHuy Ha BBINOJIHEHHE KYPCOBOM pabOThI yKa3bIBaIOTCS JAHHBIE, KOTOPbIE IPUHUMAIOTCS 110
JBYM MOCJIETHUM LU paM mudpa 3a4eTHON KHUKKH.

1. Ilnan nomeneHus: BEIOUPAIOT COrJIACHO BapHaHTy U3 mpuil. 1.

Tabmuma 1
[Tocnennsis mudpa mmdpa Owml | 2uwm3 | 4uwm S5 | 6 wim 7 8 9
Howmep BapuanTa miana 1 2 3 4 5 6

2. 'opon, KIMMaTHYECKHE TAHHBIE KOTOPOTO SIBJISSFOTCS HCXOAHBIMH, IPUHUMAETCS 10 TabJ. 2; B CIIy-
qae eciu nocieaHsis mudpa mudpa HedeTHas — U3 psajga A, eciau yeTHas — u3 psaa b.
Tabnuma 2

Psag A Psan b
%o | ropon | Tememeeurem. |y, Fopon Tensonocrnea,
1 | BepxosHck 180-70 1 | CpennexonasIMCK 180-70
2 | baky 95-70 2 | Kpacnonmap 95-70
3 | Hapesau-Map 180-70 3 | Ilerpo3aBojack 150-70
4 | Coun 95-70 4 | Cumdeporonb 95-70
5 | ExatepunOypr 150-70 5 | Kagununrpan 115-70
6 | Boponex 95-70 6 | CraBponoib 95-70
7 | Tyna 130-70 7 | Cypryr 150-70
8 | Kpacnomap 115-70 8 | Xabaposck 150-70
9 | Ynan-Yne 180-70 9 | BragukaBkas 115-70
10 | AkTrOOMHCK 150-70 10 | Camapa 130-70

3. OpueHTalnMo HIKHEH CTOPOHBI IJIaHA MOMEIIEHHUS 110 CTpaHaM CBeTa MPUHUMAIOT 1o Tadi. 3 mo

nociuenHei uugpe mmdpa.
Tabmuna 3

ITocnenuss uudpa mudpa 0 1 2 3 4 5 6 7 8 9
OpHeHTaLNA HIKHEH c| c|mo|l0|cB| B |IOB|I03| 3 | C3
CTOPOHBHI IUIaHA
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OBIME YKA3AHUSA JJIS1 BBIIIOJIHEHUSA
KYPCOBOM PABOTbHI

KypcoBast paboTa cOCTOUT U3 pacyeTHO-TOSICHUTENBHON 3anmucku, o0bemoM 25-30 ctpanul py-

KOIIMCHOTO TEKCTa, U Tpaduueckoi yactu, oobemom 1 nmct gpopmara Al.

PacueTHO-nosICHUTEIIbHAS 3aITHCKa JOJIKHa COACPKaTh:

TUTYJIBHBIN JIUCT;
OJaHK 3aJaHMS;
pedepar;
coJiepKaHue;
BBEJICHUE;
OCHOBHYIO YacCTh;
3aKJIIOYEHUE,;
CIIMCOK JIUTEPATYPHL.

B 0CHOBHY!0 4acTb BXOJUT:

KpaTkoe onucanue o0beKTa.

Bb100p pacueTHbIX apaMeTpoB HAPYKHOI'O M BHYTPEHHET0 BO3/1yXa.

CocraBieHHE TEIUIOBBIX U BIaKHOCTHBIX OaJlaHCOB MIOMEIIECHHUS.

Onpeznenenue yriioBblXx K03 UIMEHTOB Jyda Ipolecca B IOMEILEHUH.
OnpeneneHue TeMeparypsl yxXosIIero Bo3ayxa.

[IpenBapurenbHoe nocrpoeHue mnpouecca KB Ha h-d nmuarpamme u omnpeseneHre Bo31yxooomMe-
HOB.

[Toctpoenue nporeccoB KB Ha h-d auarpamme B TeIUiblii ¥ XOJOAHBIN MEPHO/IBI TO/A.
Pacuer norpebHOCTH TeIIa U X002 U BEIOOP KOHAUIOHEPA.

TermmoTeXHn4eCKuil U a9pOAMHAMUYECKUNA pacueT BO31yXOHArpEeBaTENEH.
TennorexHU4YeCcKnii U a3pOIMHAMUYECKUI pacyeT OPOCUTENBHBIX KaMep.

[TonGop u pacueT Bo3LyxopaclnpeieIuTeNbHbIX YCTPOMCTB.

Pacuet u BbIOODP X0J101MIBHON YCTAaHOBKH.

[Ton6op BEHTHIIALIMOHHOTO 000PY/JOBAHUSI.

I'paduueckas yactb coctout u3 1 nucrta popmata Al. Ha nucre nzoOpaxaercs miaH, NpUHLU-

nuanbHas TexHolorndeckas cxema KB XOJ'IO)IOCHa6)KeHI/I$I C q)yHKHI/IOHaJ'II)HI)IMI/I CBA3sJIMH aBTOMa-
THUYCCKOT'O pEryjIupoOBaHusd, pa3pe3 10 MOMCIICHHUIO C PasMCIICHUEM KOHIAHULIMOHEPA. CHCI_II/I(l)I/IKaI_II/IH
1 3JIEMCHTBI KOHAUIMOHEPA.
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METOJIAYECKHE YKA3ZAHHMSA K KYPCOBOM PABOTE

1. Bbi0Gop pacyeTHBIX NapaMeTPOB HAPYKHOTO M BHYTPEHHEro BO31yXa

PacuerHble mapaMeTpbl HapYKHOTO BO3/yXa (pacueTHasi reorpaduyeckas upoTa, Temrepary-
pa, yaenbHas SHTAJIbIHU) BEIOUPAIOTCS B 3aBUCUMOCTH OT reorpapuueckoro pacroioKeHust 00beKTa
mo CIT 131.13330-2012 "CrpowurenbHasi KIMMaTOIOTH" .

Jlis cucteM KOHIUIIMOHMPOBAaHUS BO3ayXa BToporo kiacca (komgpoprtHoro KB) cnenyer npunu-
MaTh TEMIIepaTypy HAapyKHOro BO3Ayxa I Terioro nepuoaa Ha 2°C W yAeNbHYIO SHTAJbIUIO Ha
2 kJ>K/Kr HUKE yCTAaHOBJICHHBIX MapaMeTpoB b, s XOIOMHOTO mepuoja roja MPUHUMAIOTCS IMapa-
MmeTpsl b (mpuit. 2).

Jnst cucteM KOHIMIIMOHUPOBAHUSI BO3/AyXa TPEThEro Kiacca (MCHapUTEIbHOE OXJIAXKICHHE) B
TEIUIbII NePUOJ NPUHUMAKOTCS ITapaMeTpsl A.

Jlist pacueTa XOJNOMUIIBHBIX YCTAHOBOK B JajbHEHIIEM HEOOXOIMMO 3HATh YACIbHYIO SHTAlb-
MU0 HAPYKHOT'O BO3lyXa B TEILIBINA MEepHo/ (MapameTpsl A).

Pacuernbie mapaMeTpsl BHYTPEHHETO BO3/yXa B MOMEIICHUH IPUHUMAIOTCSI HA OCHOBaHUU HOP-
MaTuBHBIX A0kyMeHTOB (CanlluH 2.2.4.548-2000 «['uruenndeckue TpeOOBaHUS K MUKPOKIUMATY
MPOU3BOACTBEHHBIX nomenieHuin»; CIT 60.13330-2012 "OroruieHre BEHTWISAIUS U KOHAUIMOHUpOBaHHE")
o mpui. 3.

B MecTHOCTAX € TemmepaTypoil HapyHOro Bo3ayxa B Teruiblil nepuon roaa 30°C u 6omnee (ma-
pametpsl b) Temneparypy Bo3ayxa B IOMEIIEHUU CIIEYET OMPEIEATh MO BHIPAKEHUIO:

t, =t, +04(t, —30),°C; )

rie t,— ontuManbHas Temreparypa Bo3ayxa B nomeeHuu (mo mpui. 3), °C.
[Ipu 5TOM yBenuuMBaeTcs CKOPOCTh JBIDKEHMs Bo3nyxa Ha 0,1 M/c Ha KaKAblid rpaxyc IpEeBbI-

IICHUA TEMIICPATyphbl tH , HO CKOPOCTb JABHMIKCHHA BO3AYyXa B IMOMCIICHHM HC AOJDKHA NPCBLIIIATH

0,5 m/c.
OTHocUTeIbHAS BIAXKHOCTH BO3/lyXa B MOMEIICHUH B TEILIBIA MEPHOJ MPUHUMAETCS OOJBIIETo
3HAYEHUS, 1711 SKOHOMUU YHEPTHUH, a B XOJIOJHBIA MEHBIIETO.
PacueTHble mapaMeTpbl CBOAATCS B TabmuILy (o ¢popme mpui. 3).
Tabmuua 4
OnTUMajbHBIC TApaMETPhl BO3yXa B OOIIECTBEHHBIX U aJIMUHUCTPATUBHBIX 3/IaHUSX

Temnepatypa OtHocuTenbHas CKOpOCTb ABUKEHUS

ITomeienune Ilepuon rona
Hl PHOA TOA BO3/yXa, t;, °C | BnaxHOoCTh @, C | BO31YyXa Ve, M/C HE OOJICE
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2. Pacyer TenionocTynjieHuii B IoMelleHue
1) Konuuecmeo menna, nocmynaroujeco 6 nomeujeHue om iooeli, 3aBUCUT OT TEMIEPaTyphbl BO3AyXa
B IIOMEILCHUH U XapaKTepa TPy/Ja 4eJIOBEKa U ONPEIEAeTCs I TeIUIOrO U XOJIOAHOIO IIEPUOI0B
roja mo gpopmysie:

QJI=n'q’ (2)

rne Q 7 — TemoBelaenenys, Br;

N — KoJIMYeCTBO JIIOASH B TIOMEIICHUH;
( — nmoJHOE TeIwIo, BBIIENIAEMOE OJTHIM YeioBeKoM (mipuit. 4), Bt M.

B pecropanax (cTosoBbiX, kKade) yUUTHIBAIOTCS TEIUIOBBIIEICHHUS OT OCTHIBAIOIIECH MUIIH
(mpu. 4), KOTOpBIE OMPEACIISAIOTCS 10 PopMyIIe:

QHIII:qu'n’ 3)

rae N — KoIM4ecTBO IOCETUTENEH B 3aJle, Yell.;
(;; — TeIIOBBIAEIEHHS OT IHUIIH HAa OJHOTO MOceTuTeNs, Br/4en.

2) Tenﬂonocmynﬂel‘luﬂ om ucKyCCI’n@eHHOZO oceeulernust, Bm
ros =E-F- Uocs * Nocs » (4)

rac E — OCBCIICHHOCTD pa60‘II/IX HOBerHOCTeﬁ, JIK (I[J'IH YUTAJBbHBIX U KOHOCPTHBIX 3aJI0B IIPUHH-

maetcst — 300 Ik, a 11 3pUTEIbHBIX 3aJI0B KIyOOB 1 pectopanoB — 200 Jik.)

F — mwromans nmona nomenienns, M2

0,0 — YACIBHBIE TEIUIOBbIIENEHUS, BT/ (Mm% 11K, (mpui. 5);
MNyee — AOJIA TEILIA, TIOCTYNAIONIETO B IOMELICHHUE.

Eciiv cBeTUIILHUKM HAXOJSATCS BHE MPECIIOB MOMEIICHUs (YepavyHble ToMelnieHus 0e3donap-
HOTO 3/IaHHUS, OCTEKJICHHbIE CTEHbI) WM CBETUJIBHUKU CHA0XKEHBl MECTHBIMH OTCOCAMH, TO JIOJIS TeM-

714, MOCTYIAKOIIETO B MOMEIEHuE, N, ., cocTaBuseT 0,45 0T pacXxoayeMoi Ha OCBEILEHUS SHEPTUH.

3) Tennonocmynienus uepes HAPYIHCHbIE BEPMUKATLHBLE CEEMOBblEe NPOEMbl (OKHA) 34 CYem CONHEeY-
HOU paouayuu onpeoeisitomcs no GblPaNCeHUio:

QO = (qnp + qnm) I:O ! (5)
an =(qn -kuuc+qp'k06ﬂ)' komu "o, (6)

rne Q,, 4, — KomI4ecTso Terua, BT/M?, OCTYTIAIONIETO OT TPSAMOM M PACCETHHON CONHEYHOH pa-

JIMalliy B MIOJIE MECALe Yepe3 OJMHAPHOE OCTeKJIeHHE (MPUHUMAIOTCS MO MPUIL. 6 B 3aBUCUMO-
CTH OT Teorpauieckoi HIMPOTHl U OPUEHTALIUN OCTEKJIEHHUS IO CTOPOHAM CBETA);

K,.. —kodbdunuent nnconsuuu, K, . =1;
kog,, — K03 puIeHT odmyyeHus, ko o = 1:;
k omn — KOOOOHUIMEHT OTHOCHTENBHOTO MPOHUKHOBEHUS COTHEYHOM paJHallii YePe3 CBETOBOM

POeM, OTJIHYAROIIUICS OT OOBIYHOTO (BBIOMPAIOT 110 MPHJI. 7);
T, — K03(GHIMEHT, yIUTHIBAIOLINI 3aT€eHEHHE CBETOBOTO IpoeMa (BBIOHPAIOT MO Mpuil. 8);

Q,,, — OOyCIaBIMBAET TEIIONOCTYIUIEHHS YEPE3 CBETOBBIE IPOEMBI TEILIONEPEIadei;

FO — IJI01IaAb CBETOBOTI'O ITpoOEMa, M2.

=0 (7)



e i, yen — YCIIOBHAs TEMIIEpaTypa Hapy»KHOTO BO3/yXa, °C (Temmeparypa Hapy»HOro BO3/lyXa B

TerIbli epuoy roga mist KB);

t, — Temneparypa Bo3nyxa BHyTpH nomeruenus, °C;

R, — conporusnenue Temnonepeady 3anonHeHus cBeToBOro npoema, (M2 °C)/Br (npunnma-

eTcs 110 mpuil. 8).

ITocTymieHHs TEIIOTHI B IOMEIICHHUS, MMEIOIINE TIPOEMBI B IPOTHBOIOJIOXHBIX 110 OTHOIICHUIO
ApYr K IPYry CTEHAX BBIYMCISIOT M KaXIOW U3 CTEH. Y UHTHIBAIOTCS HanOonblme 3HauYeHus () ; u

qP JIA OCBEIIICHHOM COJIHIIEM CTCHBHI M B T€ K€ YacChl OIPECACIICTCA IOCTYIICHUC TCIJIOTHI Y€PE3

MIPOTHUBOMOJIOKHYIO CTEHY.
4) Tennonocmynienust yepe3 ROKPbIMUsL.

TerutonocTymieHUsT Yepe3 MOKPBITUS 3a CUET COJHEYHOH pajualii MOKHO ONPEICIUTH 10
dhopmyne, Br:

Qn=Fn'qH'kn’ (8)

rne Fj — nnomans nosepxHocTH MOKpHITHS (IEPEKPHITHS),M;

0,7 — KOJIMYECTBO TeIJa, IPOHUKAIOUIETO B NOMELIEHHE Yepe3 MEePEKpPBITHE B IOMEIICHUE,
Br/M?:
3Hauenue (;; JUIA CEBEPHOM MIMPOTHI: 35° — 23,2 Br/M?;

45° — 20,9 Br/m?;

55° — 17,4 Bt/m?;

65° — 13,9 Br/m?;

JIns IepeKphITHA ¢ YEPAAKOM WIIM TEXHUYECKUM JTaXoM (;; NPHHUMAETCS PaBHBIM 5,8 Br/m?

JUTSI BCEX HIUPOT.
K;; — koodduiment, yucnenno pasubiii koddduuuenty Teronepenadu nokpuitus; K, npu-

HUMAETCsl B 3aBHCHMOCTH OT TIPaJyCOCYTOK OTONMTEIBbHOTO Iepuoaa. B kypcoBoMm mpoekte
MO3KHO TIpHHATH paBHEIM 0,2-0,33 Br/(M? °C) (MeHbllee 3HAUEHHE NPUHMMAETCS JUIS CEBEPHBIX
paiioHOB, Ooubliee — AJIs FOXKHBIX).
[Ipumeuanue: 1. B xypcoBOoM IpOEKTe CTYyAEHT Ha CBOE€ YCMOTpPEHHUE MPUHUMAET TUIl CBETUJIb-
HUKa, BUJ 3aIUTHI CBETOBOT'O MPOEMA, 3aII0JTHEHHUE ITPOeMa.
2. TemmomocTymieHHUsI OT COJTHEYHOW paJHalliil Yepe3 CBETOBBIC MPOEMBI U Tepe-
KPBITUS YUUTBIBAIOTCS TOJIBKO B JIETHUH MEPUOJ To1a.

3. MocTyniieHue BJIArd B IOMelleHUE
KonuuecTBo Biaru, BbIAENSAEMON OJHUM UYEIOBEKOM, 3aBHCHT OT TEMIIEpPAaTypbl OKpYXKarouieu
cpenbl U XapakTepa Tpy/a uesnoBeka. OOliee KOJHUECTBO BIIArH, BIICISIEMOM JTI0AbMHE [KI/4] ompese-
JIieTCsl I71s TETIOT0 U XOJI0JHOTO MEepHo/ia roja o Gpopmyse:

W, =0,001-w-n, )

rae W — BIAaroBbIICNICHHS OJJHUM YeIOBEKOM (TIPUHUMAIOTCS 110 mpui. 4), r/4dac;
N — KoJIMYecTBO JIF0JIel B TOMELICHHUH.
Briaenenue Biaru npu ocThIBaHUM MUY, KI/4ac OMpenensercs no popmyie:

w,,=0,001-w,,-n, (10)

rae W, — BIIArOBBIICICHHS OT MUIIH HA OJHOTO ITOCETHTES (OMPEAEISETCS 0 MPHIL. 4), I/

N — KOJIWYECTBO ITOCETUTEIIEH B IOMEIICHUH, Yell.

4. CocTaBjieHHE TEIJIOBOI0 M BJIAKHOCTHOIO 0aJIaHCa MOMEIeH s
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[To pe3ynbraraM pacyeTa TEIIOBBIACIEHUN COCTABISETCS TEIJIOBOM OallaHC JJIsl TETUIOro U XO-
JIOAHOTO NEpHUOJa roja.
Crnenyer y4decTb, UTO B TEIUIBIM MEPUOJ TOJa B pacueT MpUHUMAETCsl OOJIbIIasi U3 BEJIMYMH: TEIUIONO-

CTYIIJICHHUS 4€PE3 CBETOBHBIC IIPOCMBbI I CYMMa TEIJIONOCTYINICHUH OT OCBCIICHUA n 4c-
O oCB

pes nokpurtust Q ;.

Takum 00pazom, B TEIUIBIA MEPHOJA CyMMa TEIUIONOCTYIUICHUH MOXKET OBITh OIpe/eseHa Io
dhopmynam, Bt:

ZQT =Q_/I +Qnm+rog +QH’ (11)
CYMMa TCHHOHOCTYHHGHI/Iﬁ B XOJIOJHBIN nepuoa roaa:

IIpumeyanue: TEIJIONOCTYIUIEHUS] OT OCTBHIBAOIIEH INHIINM YYUTBIBAKOTCSA TOJBKO B peCcTOpa-
Hax, Kage, CTOJIOBbIX.
B KOHIUIIMOHHPYEMBIX TOMENICHUAX TOICPKUBACTCS MOAIIOP BO3yXa, IIOATOMY TEIUIO MH(MUIBTpa-
LIUH HE YYUTHIBACTCA.
Tak kak B 3pUTEIBHBIX 3aJlaX KJIyOOB (KMHOTEATpax) OTCYTCTBYIOT OKOHHBIE IIPOEMBI, TO JIETOM

QO HC YUYUTBIBACTCA U OanaHC TCI1j1a, BT B netHuit nepuona roga BeITIIAANUT CIICAYHOIIUM 06p330M:

zQT = QJI + roe + QII' (14)

B Termblii 1 X0MOAHBIN IEPUOABI TOJA [T BCEX MOMEIICHUN MPUHUMAIOTCS BIArOBBIACICHUS OT
moneir W 7 » @ B TOPrOBBIX 3aJ1aX PECTOPAaHOB, KPOME TOT0O, YUNTHIBAKOTCS BIArOBBIIEIECHHS OT IUILH,

Kr/4gac.
Torna,

XW =W, +W,,. (15)

5. Onpenenenne TeMnepaTypbl yXoasiliero Bo3ayxa

B IIOMEHICHUAX C TCIINIOBBIACIICHUAMU 110 UX BBICOTEC Ha6J'II-OI[a€TC$I TpagAuCHT TEMIICPATYPHI, T.C.
TeMIepaTypa Bo3Jlyxa Bbllle pabodell 30HbI UMeeT 0ojiee BBICOKHE 3HAUEHUs, YeM TeMIlepaTypa BO3-
nyxa B paboyeil 30He.

Temmeparypy yAaasieMOro BO37yXa B IOMEIIEHUSIX OOLIECTBEHHBIX 3AaHUN OPUEHTHUPOBOYHO
MOJKHO OIIPENENNUTh 10 GopMyIIe:

t,=t, +A(H =h), (16)
rie 1, — temmeparypa Bo3gyxa B momemennu, °C;
A — rpamuenT TemMneparypsl 110 BbIcoTe Tomerenus, °C/m;
H — Bricora nomemenus, M;
h — BricoTa paGoueii 30HBI (TpH CHAAYEM MOTOKEHUH JTIOIEH TIPHHAMAETCS 1,5 M).
TemnepaTypa yXoAsIero Bo3ayxa OnpeneseTcs i TEIIOoro ¥ X0JI0JHOro Mepruoia roja B 3a-
BHUCHMOCTH OT YeIbHBIX H30BITKOB siBHOTO Temia ( [Br/m?].

)

Vv (17)

q
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rie 2. Q — cymma TenmnonocTymieHuit B IOMENIEHHE JIETOM | 3UMOii, BT;

V — 06beM moMemnieHus, M°.

[Ipumeuanue: JUIs TOPTOBBIX 3aJ710B pectopaHoB A = 1,3°C/wm;
JUISL OCTAJIBHBIX ITOMEIIEHUH A TpUHUMAaeTcs 1o Tabi. 5:

Tabmuma 5
3HayeHus TemreparypHoro rpaauenTa A, °C/m.
VY nenbHble U30BITKH ITomemenus
Temna g, Br/ M KoHuepTHbIE 1 YMTaNbHBIE 3aIIbI 3ansl KIIyOOB

23,6-46,52 - 0,8
1o 23,6 - 0,7

MeHee 23,6 0,8-1,5 -

11,6-23,6 0,3-1,2 -

Menee 11,6 0,0-0,5 —

6. Onpenenenne k03(pPUIUEHTOB JIy4ya Npouecca B NOMeIIeHUN
Jlnst oCTpOoeHHs MPOIIECCOB KOHIUIIMOHUPOBaHUs Bo3ayxa Ha h-d nuarpamme u onpeneneHus
BO3/IyXOOOMEHOB B IMOMEIIIEHUH HEOOXO0IMMO 3HATh HAIPABICHUE U3MEHEHHS COCTOSHUS MPUTOYHOTO
BO3/lyXa B TIOMEIICHUH. JTO HANPABICHUE XapaKTEepPHU3yeT YIIOBOW KOA(P(UIMEHT Tyda mporecca B

nomeuieHue € j7 , KJHx/kr.
OH npencrapiseT cOO0N OTHOIICHHUE TEIIOBBIICICHUN B MOMEIICHUN Z Q, xJI)k/4 K BIArOBHI-

nenenusM B 5tom nomemenun W | Kr/4 u onpezensercs A7 TEIIOro U X0JI0JHOT0 IEPUo/a Toia.

e =362
>W
rac ZQ — PacCYCTHBIC TCIJIOMMOCTYIVICHHUA B IIOMCHICHUC B TEIIBIA HITH XOJ'IOZ[HBIfI nepuoa roaa,

Br.
YW — cymmapHBIe BIaroBbIleNIEHHUS, KT.

h, AS =+
] AR R R R

(18)

Ve res4

d, 2/k2

Puc. 3.
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YroObl HaHecTH Ha h-d muarpammy Jiyd mporecca uepes 3alaHHYI0 TOYKY HEOOXOAUMO COCTUHHUTH 3HA-
yenne €; Ha none h-d quarpammel ¢ HyneBoil Toukoit h-d guarpammsl (puc. 3), munus AC, a 3aTeM uepes

touky B mpoBectu munmo JAK napamnensao muann AC.

7. IlocTpoeHue MpoueccoB KOHAMIUOHUPOBAHUS BO31yXa
Ha h-d 1marpamme B Tenuibli U X0JI0AHBIN EPUOABI IOA.

s onpenenenys BO31yX00OMEHOB B IIOMEIICHUH, TEIUIOBBIX HArPy30K Ha BO3/IyXOHArpeBaTeIn
Y XOJIOJJMJIbHOM MOLTHOCTH (POPCYHOUHOM Kamephbl BBINOJHSAETCS mocTpoenue mnporeccoB KB na h-d
nuarpamme. PacyeTHbIM peXUMOM sBIIeTCs pab0oTa KOHIUIIMOHEPA B TEIUIBINA epUO/ roja.

B mnacrosimee BpeMs pa3paboTaHbl Takue KOHCTPYKIIMHM BO3JyXOpaclepAeiuTeNiel, KOTOphIe
MO3BOJISIIOT MOJ[aBaTh B IOMEIICHHE BO3IyX C OOJBIIMM 3HaYEHHEM PAa3HOCTH TeMIlepaTyp BHYTpEHHe-
TO W TPUTOYHOTO BO3/yXa, YTO MO3BOJISET B TEILIBIN MEPUOJ] rojja 00X0IUThCs 0e3 Kanopudepos BTO-
poro noxorpesa.

7.1. I[Ipeosapumenvroe nocmpoenue npoyeccos KB na h-d ouaepamme (puc. 4)

ITo pacyeTHBIM ITapaMeTpaM BHyTpeHHero Bo3ayxa (g u @g (u3 tabu. mpui. 3) HanocuM Ha h-d
IuarpaMmy TOYKY, XapaKTepU3YIOIIYI0 COCTOSIHHE BHYTPEHHETo Bo3ayxa B. YuutsiBas HarpeB Bo3ay-
xa B BeHTHIATOpE Ha 1,0-1,5°C, HAHOCHM BCIIOMOTATENbHYIO TouKky B BHI3 1o muanu 0 = CONSt .

J

oy H

KZIJIZ‘/KZ A

d, 2/k2
Puc. 4.
Ha BBIXOJEC nu3 (I)OpCYHOQHOﬁ KaM€phbl BO3yX NUMECT OTHOCHUTCIIBHYIO BJIIA’)KHOCTbH

@z =90—95%. IpoBoaum vepes Touxy B’ myu cormacro yrmosomy xosddummenty Sg 10 Tie-
pecedennst ¢ Qg = 95%0, monyuaem Touky O — cocrosHue Bo3ayxa Ha BBIXOAE U3 (YOPCYHOUHOM

kamepsl. Bo3ayx marpeBaercs B BeHTmaarope Ha 1,0-1,5°C, cinemosatensno, u3 Toukn O mpoBogum
no d =const orpesox OIT = BB'. Touka IT — xapakTepusyer cOCTOSHHE MPUTOYHOTO BO3LYXA.
[TpoBenem nyu yepes Touku Il u B — 510 u Gyner nyu nporecca B IOMENIEHAH.

Hanecem Ha h-d nmarpammy msorepmy 1y, B TeIuisli meprox roja Ha MEpECEYCHHH C JTy94OM
IpoLECcca B MOMENIEHHH, TTOJTy9UM TOYKY ¥ — XapaKkTEPHU3YIOILYK0 COCTOSHHUE YXOMALIErO BO3yXa.

OTpe3OK IIBY - HU3MCHCHUC COCTOSAHUSA NPUTOUYHOTO BO3JyXa OT TOUKHU 7 A0 TOYKH y , OTH TOYKHU
JICKAT Ha JIy4€ mpouccca B IOMCIICHUH.

Bo3zayxoo6MmeH B nomerennu mo terionsobitkam M g, [kr/4ac] onpenensiercst o BEIpakeHHIO:

.3,6
Mg = 2. , (19)

hy —hy
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rae E Q7 — cymMma TenonocTyIIeHUH B TEIUIBIN TIEpHO/ roja, Br;

hy y hH — COOTBCTCTBCHHO SHTAJIBIIUA YXOOALICTO U ITPUTOYHOI'O BO3/1yXa, KIL)K/KI‘

Heo0xonnMo npoBepuTh BO31yX000MEH B IIOMEIIEHNUH 110 CAHUTAPHBIM HOPMaM I10/1a4l Hapyx-
HOT'O BO3/yXa Ha OJIHOI'0 YeJloBeKa, Kr/Jac.

My, =p,; Ly-n, (20)

rjie Py — IIOTHOCTH BO3/yXa [PH TEMIIEPATYPE IPUTOUHOTO BO3IYXa, KI/MS;

LH — MHHHUMAQJIBHOC KOJIHMYCCTBO HAPYKHOI'O BO3AYyXa HAa OAHOI'O YCJIOBCKA (HpI/IHI/IMaeTCH 10

CH: 1115 KOHIIEPTHBIX U YHTANBHBIX 3aJI0B, 3PUTENBHEIX 3aI0B KITy00B (KHHOTEaTpoB) — 20 M>/u;
nns pectopasoB — 50 M3/4), M3/4;
N — KOIMYECTBO JIO/ieH B MOMEIEHUH, Yell.

ITo TemmepaType Hapy>KHOTO BO3[yXa B TEILIbI mepuox roga ty, u ero sHranbmuu hH HaHO-
cum Ha h-d nuarpammy Touky H — xapakrepusyronyro cocTosiHue Hapy»KHOTO BO31yXa.

Ecu My > Mg, T0 npumeHsieTcs npsMOTOYHAS CXEMa, T.C. B [OMEIIECHHE [04AETCsl TOIBKO
HapyKHbIN BO3YyX.

Korma M H < M 0> @ B TEILIBIA IEPHOA roJa hy > hH , TO B TEIUIBIA MIEPUOJ rofa MPUMEHS-
eTCsl PSMOTOYHAs CXeMa, a B XOJOAHBIN Heprox — cxema ¢ peuupkyssinueit. Ecou My, < Mg n

hy > hy,, To npumensiercs cxema ¢ pelUpKyIALMEN, T.€. B IOMEMIEHHE TIOJAETCS CMECh HAPYIKHOTO

U BHYTPCHHETO BO3JyXa.
B pecTopaHax HE3aBUCUMO OT BBIIMICU3JIOKCHHOTO IIPUMCHACTCA IMMPAMOTOUYHAA CXEMa U B paCyCT

IIPpUHHUMACTCA 0ospIlIas BEIMYMHA M o WiIn M H -

O003HaYNM KOJIHYECTBO pPacuCTHOI'0 MPUTOYHOTO BO3JAyXa Y€pPE3 M > Toraa M = M o WIH

M, =M,.

7.2 [Ipsamomounas cxema nemom.
HapyxHbIil BO31yX MOCIEN0BATENBHO MPOXOIUT Yepe3 BCE AIEMEHTHI KOHAUIMOHEPA U yAAIIS-
eTcs U3 noMenieHus (puc. 5). BykBbl COOTBETCTBYIOT TOUKaM COCTOSIHMS Bo3ayXxa Ha h-d nuarpamme.

Ay

i N B V\/174
//
5
M, ,
y
, M, =M,
M, N n
" HCle 0 0O 4
PF _________________________ YL _ @
4 H -
v, H \ ° Y )
H L\ Y M,=M,
Y
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Puc. 5. Cxema KB netom: 1 — Hapy>KHBIH BO3IYX; 2 — OPOCHTENbHAS KamMepa; 3 — Kaopudep BTOPOTO HArpeBa;
4 — BeHTHIIATOP; 5 — KOHJAUIIMOHUPYEMOE MTOMEIIEHUE; 6 — yIaIIeMbIi BO3IyX.

[Ipumeuanue: IapaMeTpbl BO3yXa MOKa3aHbl HUKE OCU KOHIULIMOHEPA.

Ecnu 3a pacuerHslii Bosgyxooomen npunst M ; = M ,, vo My > M, , a petmpkynsiuus He
nomyckaercs (pecropans), w Ny < Ny, To 11s OKOHYaHMS MOCTPOEHUST HEOOXOAMMO COEMHAUTH

touky O ¢ toukoit H . Otpesox HO — coctosiuue Bo3nyxa B opocutebHON kKamepe. Ha aTom 1io-
crpoenue npouecca KB 3akonueno. HeoGxomumoe konmuectso Bosayxa M g 3abupaercs cHapyxu.
Kanopudep Broporo nogorpesa He padboTaer.

Ecu M < Mg, T0 npunmmaercs npsmMoTouHast cxema 1 HEOOXOLMMO OIPEIEIIUTD [apameT-

PBI IPUTOYHOTO Bo3yxa. B atom ciysae M, = M4, .
ACCUMUITMPYIOIIAs CIIOCOOHOCTH IPUTOYHOTO BO3/LyXa OMPEIEIAETCS MO BIPAKEHHIO:

-3,6
Ah = ZL’ (21)
MH

Ah=h, —h,,,
rne Ny — suranenus npurounoro sosayxa, Ny =hy, —Ah,
CornacHo nyuy nporecca Sg crpoum nporiecc KB na h-d muarpamme (puc. 6). Ha h-d gua-

J
rpaMMy HaHOCHUTCA TOYKaA B , 4 4CpE3 HCC NPOBOAUTCA JIyd IIpoHeccca B MIOMCIICHUN SH , HAXOAUTCs

touka Y (cocrosuue yxomsmero Bosayxa). Ha h-d muarpamMmy HaHOCHM JIMHHIO h 7 = const no

HiepeceyeHnst ¢ JIy4oM Mpoliecca B OMENIeHHH — moiry4aeM T104ky I — cocTosiHue PUTOYHOTO BO3-
ayxa. B sTom cJIydyac BO34YyX, BI)IXOI[?IHII/If/'I 13 KaMCpPbl OPOLICHUA HGO6XOI[I/IMO nmoaorpeBarb B KaJlo-
pucgepe BTOporo noaorpesa.

7
€n H

Kﬂaf,c/Kz A

H

i

d, 2/ke

Puc. 6. Iloctpoenue nponecca KB Ha h-d auarpamme B TEIUIBIH NEPHOA.

Yepes Touky Il mpoBomuM IHHMIO d ;7 =const no mepeceuenus ¢ Q= 95%0, nomyuaem

touxy () — cocTOsiHME BO3/yXa Ha BBIXOJE U3 Kamephl opomenus. Ha orpesoxk [I0 manocum otpe-
’ o
3ok IIIT" =1,0-1,5 °C — marpeBanue Bosmyxa B Bentunsarope. Coenuaum touxy H ¢ Touxoit O .
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HO — usmenenue coctosnus Bosmyxa B opocutenbHoii kamepe. QII — narpesanue Bo3ayxa B Kajo-
pHudepe BTOpPOro noaorpesa.

7.3. [Ipamomounas cxema 3umotl.
3a pacyeTHBIH BO3yXOOOMEH B XOJIOJHBIN MEPUO T0/Ia MPUHUMACTCS JICTHUN BO3YXO00OMEH

M, .
Boznyx oOpabatsiBaeTcs B Kajmopudepe mepBoro moIorpeBa, B OpOCUTEILHON kamepe (aauabda-

THueckoe yBnaxHenne mo N= CONSt) u B xamopudepe Broporo momorpesa (puc. 7). Harpesanue
BO3/lyXa B BEHTWJIATOPE HE YUUTHIBATS.

AN
A

y

P \ & \_/ 174 .

I SN

! P
!. ________ e y' \5

HD. K :\ONH 4

1/ \2 \3

Puc. 7. IIpsimoTouHas cxema 3uMoi: 1 — kanopudep nepBoro moxorpesa; 2 — OpocuTeNbHas Kamepa; 3 — KaJo-
pudep BToporo noaorpesa; 4 — BEHTHIATOP; 5 — KOHAUIHOHUPYEMOE TIOMEILICHHE.

Hanocum Ha h-d quarpamMmy pacdeTHbIE TTapaMeTpbl HAPYKHOTO BO3/yXa B XOJIOJHBIN HEPUOT
rona t,, u N, u na nepecevenun t, =const u h, = const nonyuum tTouxy H - cocrosnue

HapyXXHOro Bo3ayxa. HaHeceM mapaMeTpsl BHyTpEHHEro Bo3ayxa g U (g JUIS XOIOAHOrO mepuoja
roja — Moay4uM Touky B — cocTosiHie BHYTpeHHET0 Bo3ayxa. HaxomuM COCTOsSHHE YXOISIIETO BO3-

nyxaT. ¥ Hanepeceuennn ty = CONSt ¢ nysom nponecca €7 .
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h,

K/Dic/ke A dH = const VAe,

t,—

ty | hy

B

L

h,

h, = const

N

1y - d,, = const

d, 2/ke

Puc. 8. IIpouecc KB Ha h-d nuarpamMme B XOJOAHBIHN EPUOJ] TOJIA.
OnpenenuTh aCCHMUIAPYIOIIYIO CITIOCOOHOCTh NMPUTOYHOTO BO3/yXa B XOJIOJHBIN IEPUOJ rojia
MOYKHO T10 BBIPAXKEHUIO:

-3,6
Ah:ZQx e (22)
MH

rIe Qx — TEIUIOTNIOCTYIIJICHUS B XOJIOAHBIN niepuos rojaa, Br;

M ,, — pacueTHBIi TETHHI BO3yX000MEH, Kr/4ac.

Ah= hy —hy; , naiinem hy; = hy —Ah.
Ha h-d muarpammy nanocum Ny = CONSt u Ha nepeceuenuu ¢ yd4oM mporecca B IOMENIEHHH

nony4aeM T04ky Il — cocrosiHEe MPUTOYHOTO BO3IyXa.
Yepes touxy IT nposoaum munmio d ;; = CONSt o nepeceuenus ¢ @, =80-85% (B x0mM01-

HBII TIEPHOZ TO1a () MPUHUMAETCS MEHBLIETO 3HAYCHHUSI, YeM JIETOM), Iosrydaem Touky O — cocto-
sHHE BO3/lyXa Ha BBIXOJIE U3 KaMephl opolleHus. B (opcyHouHOM Kamepe 3MMOM TPOUCXOIHUT aauabda-
THYecKoe yBIaKHEHHE BO3IyXa, M mporecc uiaeT no muauu N = CONSt . Iposenem uepes Touky O
munuto Ny = CONSt, a uepes Touxy H numuio d,; = CONSt u Ha X nepecedeHHH MONTYIUM TOUKY

K — cocrostnue Bo3yxa Ha BbIX0J1€ M3 Kaopuepa IepBOro Mo0rpesa.

Taxum o6pasom, HK — narpesanue Bosnyxa B kanopudepe nepsoro nogorpesa. KO — anua-
OaTyecKkoe yBIaXHeHHE Bo3ayxa B Kamepe opomenus. QI — narpesanve Bo3ayxa B Kamopudepe
Broporo nojgorpesa. I1Y — uzmenenne cocTosSHUS IPUTOYHOTO BO3/1yXa B IIOMEIIEHHUH.

7.4. Cxema ¢ peyuprynsayueii 1emom.

JletoM UIsi SKOHOMHHU JOPOTOCTOSIIETO XOJOJa TMPUMEHSETCS cxemMa ¢ permupkyismuend. K
HapyKHOMY BO3yXy IMOJMEIINBAETCS BO3AYX W3 TMOMEIICHHs, UMEIOIIUNA MEHBIIYI0 TeMIeparypy,
4eM HapyXXHBIA Bo3ayx. Ha puc. 3 penupKy/IsSIuOHHAS JTHHHAS U TOYKAa CMECH ITOKa3aHbI TyHKTHPOM.
[Tocne ToukM cMecH MpoIiece MPOUCXOTUT TaKKe, KaK U B IPSIMOTOYHOM cXeMe.

Ha h-d auarpamMy HaHOCHM TOYKY, XapaKTEPU3YIOIILYIO COCTOSTHHE HAPYKHOTO BO3/lyXa — TOYKa
H (puc.9) Jlomannas OIlY wna h-d guarpamme crpoutcs Tak e, Kak ¥ B OPAMOTOYHON CXeMe
(puc. 4 u 6).

Bo31yx000MeH n3BecTeH U3 MpeAbAyIuX pacyeToB (pasaen 7.1, puc. 4).
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PennpkynsunoHHbI BO3AYX, IPOXOJS U3 MOMELICHHUS K KOHIAUIMOHEDPY, HarpeBaercs Ha 0,5-
1,0°C u BCTymaeT B CMech ¢ HAapYXKHBIM BO3ayxoM ¢ mapamerpamu Y '. Otpesox YV' pasen 0,5-
1,0°C u nanocutcs Ha h-d auarpammy 1Mo JTHHUH dy = const . Coenunus Touky Y " ¢ Touxonn H
(xapakTepu3yroleil mapamMeTpsl Hapy>KHOTO BO3/AyXa B 3UMHHI MEpHUOJ Tojla) — MOJYYUM JIMHUIO
Y'H cmecn HapyKHOTO U PELUPKYISAIIOHHOIO BO3LYXA.

[Monoxenne Touku cvecu C HalizeM U3 ypaBHEHHS TEILIOBOro OajiaHca:
OTKYJIa,

M,-h,=M_-h +M,-h,,

=Mp-hy+MH-hH'

h (23)
c
M,
Tony4eHHOE 3HAYCHHE SHTANBIMKE HAHOCKM Ha mpsmyio Y H 1 HaXoxuM MOIOXEHHE TOYKH
C.
h,
Kﬂafc/mA

d, 2/ke

Puc. 9. IToctpoenue mporiecca KB ¢ pelupKyIsiiiueii JISTOM.

7.5. Cxema ¢ peyupkynayuei 3UMOtl.

Cxema ¢ pelMpKyJIsUei B XOJIOAHbIN epHOo/I To/la MPeACTaBIeHa Ha PUC.S MyHKTHPOM.

Jlomannas YBIIO crpoutcs Takke Kak M B XOIOJHBIM MEPHOJ TOJA B MPAMOTOYHON CXEME
(puc. 8). Hanocum na h-d quarpammy napameTphl HapyKHOTO BO3ayxa B xonoausiii mepuox ty, u hy
(puc. 10) u mosy4aem COCTOSIHME HAPYXKHOTO BO3ayxa — Touky H .

Coemunnm Touky H ¢ toukoit ¥ ; B X0M0aHBIN EpHo/] rojia HArpeB BO3yXa B OMEIICHAY Ha
0,5-1,0°C He yuutsiBaercs, 3Haunt, otpe3ok HY — nunus cMecn Hapy»KHOTO M yXOJSIIETO BO3LyXa.
YroOsl HaliT ostoxkenue Touku cMecu C HaliieM Biarocosiepykanie cMecH 110 GpopmyJie:

M,-d, +M,-d
= 7

d L [r/xr]. (24)
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h,
KZIJI(‘/KZA
%

1,

i

Py

h, d, 2/k2

Puc. 10. Cxema ¢ penupKyIsiueii 3MMoH.

Ha OTPE30K HY wnanocum PaCYCTHOC 3HAYCHHC BJIAroCOACPIKaAHUA dC " 110oJIydaceM TOYKY

cmecu C . Yepes Touky O (cocTostHue BO3/yXa Ha BBIXOJIE M3 KAMEPHI OPOLIEHHS) IPOBOJAUM JIMHUIO
ho = CoNst, a uepes Touxky C — nmuHU©0 d =const; ua [IEPECCYECHUN ITUX JIMHUHN MTOIYy4aeM TOUKY

K — cocrosuue Bo3nyxa Ha BhIxoAe U3 Kanopudepa neporo mogorpesa. Takum obpazom, OK —
HarpeBaHue Bo3ayxa B Kanopudepe nepsoro nogorpesa. KO — agnabaruueckoe yBIaKHEHUE BO3Y-
xa B kamepe opoumrenusi. QII — narpesanue Bo3myxa B Kanmopudepe BTOPOro mogorpesa.

8. Pacuer norpedHOCTH Temia u x0J101a. Bb10op KoHAMIIHOHEpa

Ha ocHoBanuu nporieccoB nocrpoerus Ha h-d muarpamme onpeaensercss HEOOX0IMMOe KOoIude-
CTBO TeIlIa U XOJIOJIA.

B Temblii meproa roa oxJaxaaroiias MOITHOCTh OPOCUTENILHOM KaMephl, BT, B MpsSMOTOYHOM
CXEMe OIPEICIISIETCS MO BHIPAKCHHUIO:

Q. =0,278- M (hyy —hy). (25)
JInst cxeMbl ¢ penupkysiiuen (puc. 9):
Q. =0,278- My (he —hy) (26)

Ecnu B Teruiblit mepuoa mpuMeHsieTcs kanopudep BTOPOro moAorpeBa, TO €ro Mpou3BOIUTEb-
HOCTh [BT] onpenensieTcst Mo BEIpaKeHUIO:

Q, =0,278-M, (h,; —=h,). (27)

B xonomnwiii mepuoa roja At MPSIMOTOYHOM CXEMBI TEIJIOMPOU3BOAUTEILHOCTE Kajgopudepa
IIEpBOro NOAOrPEBA:

Q, =0,278- M, (hx —hy), 28)
BTOpOTO MOJI0TPEBa:
Q,=0,278-M,(h, —h,). (29)
JI1st cXeMBI C penUpKYISALINECH:

Q, =0,278- M, (h —h.), (30)
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Q, =0,278- M, (h; —hy). (31)
Hentpansubie konaunuonepsl cepuu KTL-3 noxOuparorcs mo 00beMHOMY pacxoay BO3IyXa:
M
L="" [m3u], (32)
P

rne M ; — pacxon HIpUTOYHOrO BO3IyXa, Kr/4ac;

P 7 — MJIOTHOCTh NPUTOYHOIO BO3JyXa (IPMHUMAETCA IO TEMIEPAType NMPUTOYHOIO BO3yXa),

Kr/M°.
ITo pacxony L mombupaercs konaummonep us tabi. 6
Tabmnuma 6
[Tpon3BOIUTEIHLHOCTh KOHIUIIMOHEPOB
[Tpon3BOAUTENBHOCTD Twun konauumonepa KTII-3
KOHJIUIIUOHEPA, THIC. M3/dac 10,0 20 31,5 40

HomunansHast, Luom 10,0 20 31,5 40
MaxkcumansHast, Lmax 12,5 25 40,0 50

Ecmu pacxon Bosmyxa L momyumsics Gonbiue Lmax, TO MOAOUpAETCs CIEAYIOMUNA KOHIUIIHO-

HEp ¢ pPacxo/ioM Bo3ayxa, Goubure L ...

9. TenuoTeXHUYECKUH M A3POAMHAMHUYECKHUI pacyeT BO3yXOHArpeBartesieu

Kanopudeps! 1151 KOHAUIIMOHEPOB HA3BIBAIOTCS BO3IyXOHArpeBaTeNIIMU U MOTYT OBITh MO KO-
JIMYECTBY TPYOOK OJHOPSIHBIMM, JBYXPSIAHBIMU U MOJTYTOPapsIHBIMHU. XapaKTEPUCTUKH BO3AYyXOHa-
rpeBareneil MpuBeAeHbI B Mpui. 9.

MaccoBasi CKOpOCTh JABMKEHHUSI BO3/lyXa BO (DPOHTAIILHOM CEUYEHUU (V . p)(p [xr/(M2-c)], ompe-

nensieTcst mo popmyiie:

My,
(V-po =t (33
3600F,,
rne M, — pacuerHslii pacxon Bo3yxa, Kr/d;
Fp — bponranshoe ceuenne Bo3ayxoHarpesarens, M2,
Pacxox remnonocutens M g [kr/4] Haxoaum o BEIpaKEHHUIO:
3,6
M Q (34)

5" C'(Tr_To)’

rne  Q - remosas marpyska ua Bosmyxonarpesarens, Q, Q,;

C — TEIIOEMKOCTb BOABI (mpuHUMaeM paBHbIM 4,19 kJIx/(kr°C));
T, To — TeMIepaTypa oJaromneil 1 00paTHON BOAKI (M3 3a1aHKs Ha MpoekTupoBanue), °C.

CKOpOCTB BOJIbI B pr61<ax BO3yXOHarpcBaTeyIs:

W= —B, [m/c], (35)
3600- f,, -p
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PIS fW — CE€YEHHE MPOX0/1a TEIIIOHOCUTES, M

P — mIoTHOCTH (MpuHKUMaeM paBHbM 1000 kr/m®).

Kosddunuent rennonepenaun K [Br/(m? °C)]:

k=a-(v-p)j-w", (36)
rie a, (, I — koapdunmenTtsl, npuHUMarOTCA 1o TabI. 7.
Tabmuua 7
3nayenne K03(pPpuIneHTOB.
Bo3znyxonarpeBarenb Yucio paaoB Tpyook a q r

BH 1 1 28,0 0,448 0,129
BH 1,5 1,5 25,3 0,447 0,087
BH 2 2 25,5 0,485 0,127

3nauenne K 1o dopmyne (36) melCTBHTENBHO, eciH (V- p){li =2,0-2,6 xr/m%,
w = 0,2-1,5 m/c.
TpeOyemasi mOBEpXHOCTh HarpeBa:

< , 7],
k(‘cr +7To _t1+t2)

F, = (37)

2 2

rae t; — Temmeparypa Bo3ayxa Ha BXOJE B BO3LyXOIOJOIPEBATENb, IIPUHUMACTCS [0 TOCTPOCHHIO
npouecca KB na h-d muarpamme (1, t:, {5), °C.
t2 — TEeMIIepaTypa BO3IyXa Ha BBIXOJIC U3 BO3ayXoHarpesarens (puc. 4, 6, 8) tK t m °C.
3amac MoBEpXHOCTH Harpena:
F-F
o= F—T . 100%, (38)

T

rie F — macnopraas mosepxsocTs Harpesa (mpui. 10), M2,

3anac He nomkeH npesbimath 10%.

Jlia Bo3myxoHarpeBaTesied BTOPOro MOJOrpeBa TeMIlepaTypa TEIUIOHOCHUTENS] NPUHUMAETCS:
Tt = 70°C, T4 = 40°C.

B kypcoBoii pabore pacder BeAeTCS OJHOBPEMEHHO JUIsl OAHOPSAIHBIX, MOJYTOPapsIHBIX U
IByXpsiiHbIX Bo3nyxoHarpesateneit BH 1, BH 1,5, BH 2, cooTBeTcTBEHHO; MOJyYeHHbIE YHCIIOBBIE
3HA4YeHHUs 3alMChIBAIOTCS B CTOJIOMK OAHO MoJ ApyruM. [IpMHMMaeTcs K yCTaHOBKE BO3yXOHarpeBa-
Tenb ¢ 3armacoM 70 10% uiam ¢ caMbIM MEHBIIIMM 110 PACUETy 3aIacoM.

AdpoIMHAMHUYECKOE CONPOTHBIEHNE Bo3ayxoHarpesarens APy onpenensercst mo gpopmyae:

AP, =b-(v.p)", [Ia]. (39)
3nauenne ko3pduumenTos D u M onpenensrorcs mo Tad. 8.
Tabmuma 8
3nHavenue ko3 urmeHto b u m
Boszngyxonarpesarenb Yucio psaaoB Tpyook b m

BH 1 1,0 4,18 1,707

BH 1,5 1,5 3,92 1,761

BH 2 2,0 6,94 1,716
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Pacuer Bo3tyxoHarpeBaresneil ynoOHO BeCTH B TaOIHUUHOM (opme:

Tabauma 9

Pacuet Bo3myxoHarpeBaTenei

YHucnoBble 3HaUEHUS
HanmenoBanue pacueTHbIX En.
BEJIMYUH U3MEPEHUS Obosnascnue Kanopudep | Kanopugep
1 momorpesa | 2nojgorpena
1 2 3 4 3)
Pacuernas temioBas Harpys- Br Q1, Q2
Ka
Temneparypa BobI Ha BXOJE °C twi=11
Temneparypa BOABI Ha BBI- e tw2 =12
X0J1e
Temmeparypa BoO3ayXa Ha oC t1=t, T
BXOJI€
1 2 3 4 5
Temmneparypa Bo31yxa Ha BbI- oC to=1t, tu
X0J1e
[Tpou3BOIUTENBHOCTH o Go
Kr/9
BO3IYXY
[IpeaBapuTebHO IPUHUMAEM THUII BO31yXOHArpeBaTenei
[ToBepxHOCTH Harpema (mac- 2 F
1opT)
[Inomane )KUBOro ceueHus no
Ha M2 f(maon)=Fg
BO3IYXY
I1 -
JIOLAAb CEYEHUS IS PO 2 fu(Tab1)
X0J1a BOJIbI
MaccoBasi CKOpOCTb IBUXKE- 2
: ' =M, /(3600 F
HHS BO3IyXa Kr/ Moc ( p)‘I’ I / ( ‘D)
Pacxon rperoniei Bozsl 3,6- Q
KI/4 M, =—F——
C- (Tr - To)
CkopocThb IBUKEHUS BOIbI M
M/c W= 6
3600- f,, -p
Koadunument rennonepena-
(b et Br/m% °C k=<’:l-(V-p)OI W'
9K /4
CpenneapumMeTHIeCKuii 3 t.+t, t+t,
TEMIIEpPAaTypHBII HAIOP C At= 5 - 5
Tpebyemas noBepxXHOCTH E Q
Harpesa =
P M2 d o TrHTe_ttt
2 2
3anac NOBEpXHOCTH HarpeBa F-F
% c=—71-100%
T
AdpoauHaMHYECKOE  COIPO-
THBIIEHHE BO3yXOHarpesaTe- Ila AP, =¢- (V . p)m

JIs1
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10. TenroTeXHUYECKUIl M a9POAMHAMMYECKHIT pacyeT OPOCUTEIbHBIX Kamep

Ilocne IMOCTPOCHUA NpoueccCa KOHAUIHWOHUPOBAHUA BO3AyXa JIA IMOMCHICHUA OIIPCACIACTCA
IMPOU3BOJUTECIIBHOCTh KOHAUIIHMOHEPA 110 BO3AYXY.

L= %, [M/4], (40)
p

r1e P — IIOTHOCTBh BO3JyXa, Kr/M°.
[To mpomsBoautensHocT BhIOMpaeTcs kouauuuonep KTL3 u opocurtenshas xamepa OKO,
IIPOM3BOJUTENBHOCT KOTOPBIX [0 BO3MYXY He moibkHa mpesbimats L. . Homunanenas Loy u

MaKCHUMaJIbHas1 Lmax IMPONU3BOAUTECIILHOCTU ITPUBCACHBI B tadi. 10.

Tabmuma 10
ITpon3BOAUTENBHOCTL KOHMIIMOHEPOB MO BO3AYXY
Pesxum IIpou3BOaUTENBHOCTh KOHIUIITMOHEPOB, THIC. M3/g
paborsl KTI[3-10 | KTI[3-20 | KTII3-31,5 | KTL3-40 | KTL3-60 | KTILI380 | KTLI3-125
Luon 10 20 31,5 40 60 80 125
Lmax 12,5 25 40 50 80 100 160

AdpoarHaAMHUECKOE CONPOTUBIIEHUE KAMEP OPOILEHUS 3aBUCUT OT pexxuma padoTel. Ero MoxHO

OTpeAeNuTh Mo hopMmyIe:

AP=169-v5, (41)
rae Vg — CKOPOCTB B IIOIAIU (PPOHTAIBHOTO CEUCHHUS.
V .
V, = % , M/, (42)
Pu

rae (V . p)(p — MAaccoBasi CKOPOCTh IBUKEHUS BO3AyXa, Kr/M?-C,

Py — TUIOTHOCTB HAPYXKHOTO Bo3ayxa, Kr/M® (P = 1,23 kr/md).

W3 moctpoeHus mporecca KOHAWIIMOHUPOBaHHS BO3ayxa Ha h-d mauarpamme BbIOMpaeTcs Jiyd
00paboTKK BO31yXxa B Kamepe opoiueHus (puc. 4). Onpenensiorcs napaMeTpsl Bosayxa B toukax H u
K . Touxa H - xapakrtepusyer HayajbHBIE ApAMETPhI BO3IyXa Ha BXOJE B (POPCYHOUHYIO KAMEDY,
touka K — KoHeuHbIe MapaMeTpsl BO3yXa Ha BBIXOJIE U3 (POPCYHOUHOM KaMephl.
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K/Inc/ke A H
tBH ]
t K hBH
BK —
ragd 1P,
2 hBl\'
0=100% hs
d, 2/k2
Puc. 11.

Jlya HK uposomurcst 1o @ =100% wu onpenensiercst npepensHoe cocrosiaue Bo3ayxa. [lo
Tab. 11 npuHuMaeTcsa KonudecTBo (OPCYHOK B Kamepe opomienus — N. W3 a6 2 BeIOMparoTes Ko-
s¢pduumentsr A;, 04, C.

Tabmuma 11
KonmaecTtBo hopcyHok B kamepe opomenust OK®D3
KommgectBo popcyHOK, mT
Nunexc Konaummonep HUcnionnenue B neprom Bo BTOpoMm Beero
pany pany
01.01304 KTII3-10 2 12 12 24
02.01304 KTII3-20 2 24 24 48
Tabmma 12
Koaddurmentst Al, Oy, € 11 ABYXpAaHbIX Kamep opomenus OK®d3
HpOH3BOI[HTCJ‘II:HO%TB Tun VcHomHeHme Koaddurmentsr
0 BO3/1yXY, ThIC.M>/4 | 000pyIOBaHUS A1 o c
10; 20 OK®-3 2 0,503 1,91 0,387

Heo6xoanMo nmpoBepuThs paboTy Kamephl opolleHHs B 3uMHHIA nepuos. M3 mporecca nmoctpoe-
uust KB 3umoit Ha h-d quarpammve BeiOMpaeTcst agquabaTHUECKUi Mpoiiecc 00paboTKK BO3IyXa B OpPO-
CUTEJBHOM Kamepe puc. 12

K/Dc/ke A
¢t - H
BH
tBl\' - K
t.u il HP
o =100%

d, 2/ke
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Puc. 12.

Janee onpenenstorcs napamerpbl Touek H w K u temneparypa Bosmayxa 1o MOKpOMY TEPMO-

metpy by .

Cocrosinue Bo3ayxa B Touke H — HaganmpHbIC MapaMeTpsl BO3yXa IPH BX0j€ B (POPCYHOUHYIO
Kamepy, Touka K — KoHeYHbIe mapaMeTphl BO3/1yXa PU BbIXOJIe U3 KaMepbl. TemmepaTtypa Bo3ayxa 1mo
MOKPOMY TEpMOMETPY onpeenserca Ha nepeceuennu ayda HK ¢ ¢ =100%.

B nernwmit nepuon rona BBoautcs kodhdunuent € = 0,33 kr - °C/kJk; TEIIOEMKOCTh >KHJIKO-
ctu ¢ =4,19 xJlx/(xr - °C); TemrepaTypa XOJIOAHOH BOABI, BEIXOAsMIIEH u3 ucnaputens L, =+6°C.

[Toce BBIMONHEHMS BCEX MPUBEICHHBIX JCHCTBUI, 3amoiHAETCS OJNIAaHK MCXOIHBIX JaHHBIX. [Ipumep
3aroyHeHHs OJlaHKa mpuBeeH B Tadi. 13.

Tabmuma 13
Bnank MCXOAHBIX JaHHBIX I pacyera opocuTenbHbIX kKamep OK®3 KTII-125
Haumenosanue Ennnuna nzme- Yucnennoe
rapamerpa Obosnatenue peHus 3HAYCHUE
JleTHuil pexxum
MaccoBblil pacxos Bo3ayxa Mg Kr/4 15000
HavanbHas sHTansnms Bo3ayxa Hl1 kJx/Kr 54,0
Koneunas sHTanbnus Bo3yxa H2 kJx/Kr 38,4
[IpenenbHas 3HTaIBINS BO3/AYyXa H3 kJx/Kr 37,5
1 2 3 4

[IpenenbHas Temneparypa Bo3ayxa 73 °C 13,2
TemmepaTypa oxXJia)aaromiei BOIbI T4 °C 6,0
Tena0eMKOCTh BOJBI C kJ /KT -°C 4,19
UYucno popcyHok N T 324
Koaddunment annpokcumanuu

b B Kkr -°C/xJx 0,330

A1 A — 0,611

a L — 1,960

c C1 - 0,387

3UMHHH peXUM

HavanpHas TemnepaTypa Bo3ayxa T1 °C 23,7
Koneunas temmieparypa Bo3ayxa 12 °C 8,5
TemmepaTypa Bo3ayxa 1o MOKpPOMY s °C 77
TEPMOMETPY
[Mpumeuanue: K03 (HUIIMEHTHI aMPOKCUMAITUN 3UMOU MPUHSATH TAKHE KeE, KaK U JIETOM.

Ilocne 3amojHEHMs UCXOJHBIMHM JaHHBIMU Ta0II. 13, BBIIIOJIHACTCA pacycT q)OpCYHOQHOﬁ KaMe-

pBIL.
PACYUET ®OPCYHOUYHO KAMEPBI

Pacuer (opCyHOUHBIX KaMep OCHOBaH Ha OallaHce TEeIlla MEXKIY KUIKOCTHIO U BO3TYXOM:
QZGB(hBH_hBI()ZG}I('C}I((t)KK_t)I(H)' (42)
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Ha ocnosanuu nocrpoenus npouecca KB na h-d quarpamme, mosnydens 3HaueHns sHTaIbIMU
P L 1IP
¥ TEMIIEPATYPBI IPUTOYHOTO BO3TyXa COOTBETCTBEHHO, Np ™ 1 tg .

Koaddurnuent agnadbarnueckoii 3ppextuBHOCTH EA pacCUNTHIBACTCS IO BRIPAXKEHUIO:

h,,.—h
E =M<1. 43
T hEP ‘)

Koaddumment opomenusi:

; (44)

L [— In(1—E,)— 0,15}%1
A

rie O, A; —xoaduurenHTs annpokcuManuy (IPUHAMAIOTCS 110 Tad. 12).

[okasareuns 3aBucumoctu E,; or E 4.
@:(1+@]-(1+ c[-Ina- EA)]‘°'858), (45)
o

rne  C — xo>dpumment annpokcuManuu (IpUHAMAETCA 110 Tadm. 12).
[IpuBenenHbIit KOAQOUIMEHT SHTATBIUHHON 3 (HEKTUBHOCTH:

_ 1—exp[<1>- |n(]__EA)] _ l_e[tDIn(l—EA)]

E 46
n ™ @ (46)
TemnepaTypHbIil KpUTEPHIA:
1 1
Q=b-c,-p| —-—"1, (47)
KM E, E,
rie b — xorpdumment anmpoxcumarnuu (mpuaumaem b = 0,33 (xr- °C)/k]Ix);
C ; — TEIIOEMKOCTE BOjbI (mpuHuMaeM € 5 = 4,19 kJhx/kr).
Hauanenas Temneparypa BoJbI:
mp Q
Uk =tp + '(hBK - hBH)' (48)
5
KoneuHnas temrnepatypa BOJBI:
hgr —h
e = o —— 1 (49)
P
MaccoBbIil pacxo]1 BOJIBI:
Mg =pnM;. (50)
Pacxon x05101HOM BOJBI:
_ My, '(hBH - hBI()
M,y = , (51)
M 5 - (t ik~ Us2
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rne 1, — Temmeparypa Bojbl, HOCTyHaOLIEH K (OPCYHOUHON KaMepe U3 XOIOAHIBHOM yCTaHOBKH
(npunumaem t, =6°C).
Pacxon peuupKkyassiiMOHHON BOJIBI:

Miup = M e = M yx (52)
Pacxox Bozbl yepe3 oHy (OPCYHKY B TEIUIBIM MEPUOJ TOa:
M
Jg

rae N — obmee uncino GopcyHOK B GOPCYHOUHOH Kamepe.
JlaBneHue BoJbI niepes] popcyHKaMu B TETUIBINA TEPUO TOJ1a:

a gﬂ
=049 2@ 54
¢ 93,4 9

Crtpoum miporiecc 0OpabOTKM BO3ayXa B XOJOIHBIA MEpHO roaa (aanadaTudecKuil mporecc) u
oIpeneNisieM TeMIepaTypy BO3JyXa M0 MOKPOMY TEPMOMETPY Ha BBIXOJE U3 (OPCYHOUHOH Kamepbl

ty = 7,7°C. HeoOXommuMo ompenenuTh JaBleHHue BOAbI mepen (GpopCcyHKaMH, KOTOpOe HE JOJIKHO
M
IIPEBBILIATH JAABICHUS B TEIUIBIA nepuoa roga Py, .
Koaddurment agnadbarunueckoi 3 PeKTUBHOCTH:

Lo —1t
E, =1- —-BK "M (55)

tpy —1

BH ~— ‘M
Heo6xoaumo mpoBepuTh paboTy (GOPCYHOYHON KaMephl B XOJOTHBIN Iepuoj roaa. JlaBieHue
nepen (OpCyHKaMU B 3UMHHUM MEPHOJ] TOAa JOJHKHO OBITh MEHBINE, YeM B JICTHUH mepuoa. Ecimu mo
3 a

pacuery APy > AP, 10 Heobxomumo camsuts E ,, muis wero yenmunsaem temmeparypy Bosmy-

Xa Ha BbIXojie U3 GopcyHouHOI kamepsl Ha 1°C.

11. ITonGop u pacyeT Bo3ayxopacnpenejnuTeJbHbIX YCTPOUCTB
B 3agauy opranmzanuu Bo3IyxooOMeHa BXOIUT oOecreyeHne MHKpOKIMMaTa B paboueil 30He
nomenieHus. Bo3ayx u3 Bo3ayxopacnpeeuTeIbHbIX YCTPOHCTB HEOOXOIUMO MOJIaTh ¢ TAKOW CKOPO-

CTBIO VO u TeMnepaTypoﬁ tO , YTOOBI NMOAACPKUBATE HOPMATUBHBIC ONITUMAJIBHBIC ITapaMETpPbl BO3-

Iyxa B paboueil 30He: CKOPOCTb JABIKEHUS BO3AyXa Vp 1 Temmepatypy {p.

B cTpye nputouHOro Bo3myxa IpH BXOJlE €€ B pabouyro 30HY JONYCKAaIOTCA OTKJIOHEHHUs Iapa-
METPOB OT HOPMAaTUBHBIX.

MakcumanpHas CKOpPOCTb ABUIKCHUS BO3AYyXa VX OMPCACIIICTCS 11O BBIPAKCHUTO!

rie K — xodddumuent nepexona oT HOPMHPYEMOH CKOPOCTH IBHKEHHS BO3AyXa B TIOMEIIEHHH K

MaKCHUMaJbHOU B CTPYE;

VB — CKOPOCTh JABM)KEHHUS BO3/TyXa (IPUHUMAEM I10 IPUIIOKEHUIO 3).

[Ipu onTHMaNbHBIX MapaMeTpax BO3AyXa BHE MPSMOIO BO3JEHCTBUS CTPYH U B OOPATHOM IOTO-
ke K=1,2.

MaxkcuMaibHasi pa3HOCTh TEMIIEpATyp MPU BXOJE CTPYH B pabouylo 30HY MEXAY TeMIlepaTypoi
BO3/yXa B paboyeii 30He U B CTpYe.

Aty =ty —t,, (57)
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rie ty —temmeparypa Bo3myxa B crpye, °C.

[Ipn onTUManpHBIX MapamMeTpax BO3AyXa B MOMEIIEHUU U aCCUMMJISILIUU TEIIOM30bITKOB, BHE
30HBI IPSAMOTO BO3JENCTBUS NPUTOUHOM cTpyn Aty =1,5°C.

Psnom opranuzanmii pa3paboTaHbl BO3AyXOpacHpeaenuTeNu miagoHHbIE peryupyemMble MHO-
roguddysuonnsie Tuna [IPM, koTopsie nmpenHa3HauyeHb! AJis 01a4l BO3AYyXa B IOMEIICHHUE C BBICOTHI
6onee 8 M. OHM 0OecTIeYrBaIOT PABHOMEPHOCTH MOJIICP)KaHUS ITapaMeTpPOB BO3/1yXa IO BCell mJomia-
v nomernienus. Xapakrepuctuku [IPM npusenens B mput. 10.

IIpumeM [u1s Beex nomeleHui Bo3ayxopacupenenurenu tuna [IPM kpyrioro win KBagpaTHoro
ceuenus (puc. 13) npu pasgade BeepHOU CTpyei.

< 2 > 4

—

I |
\

.
= ”/// O U

DII \ axda

2/ & > d=3D,

Puc. 13. Boznyxopacnpenenurens [IPM: 1 — natpy0ok; 2 — mogBHKHas
BcTaBka; 3 — nuy3op; 4 — ycTaHOBKA B CTEHE KaMEPHI.
Ornpenenum 30HY MOMEIIEHUS, 00CITYKUBAEMYIO OJTHUM BO3yXOBOJOM B 3aBHCHUMOCTH OT BBI-
cotbl momernieHus H (puc.14).

H
LID,

A
\ 4

A
A
\4

JE =+b-1, (58)

rpc F — [1omaab 30HbI IIOMCIICHM A, O6CJ'Iy>I(PIB3€MOfI OHHUM BO3AYXOPACIIPCACIIUTCIICM;
I , b — COOTBETCTBCHHO AJIMHA U IMPUHA 30HbI 06CJIY)KI/IBaHI/I$I, M.

Coorromrerne | +b momxro HaxomuThCs B npeaenax 1,0-1,5.
Oo0111ee YncI0 BO3AyXOpacpeeuTeNeil B IOMEIICHUHN:
. b
N'=-L7I1 (59)
" b’

roe | I b g — AJIMHA ¥ IIMPHHA IOMEIIEHHS COOTBETCTBEHHO, M.
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L b, :
40 45 50 55 60 Hwm [« »
Puc. 14. [1nomane 30H6 TOMEIIEHHUS, 00CITy)KUBaeMasi OJTHIM Puc.15 Pacmonoskenne Bo3myxopacmpe-
JeTUTeNeM BO3JlyXOpacIpeeuTeNei Ha

HOTOJIKE MOMEIICHUS
KoHCTpyKTHBHO pacrosiaraeM Mo IUIOIIAAU IOMEIIEHUs BO3LYXOpalpedeUTeIn 10 MPOI0JIb-
HBIM M IOINEPEYHBbIM psAJaM U YTOYHSEM KOHCTPYKTMBHOE KOJIMYECTBO BO3AYXOPACIPEICIUTEIICH U

pasMepsl lub (puc.15).

A

tb ’ vb

Y
Puc. 16. Cxema pacnpezeneHus Bo3ayxa B Bo3yxopacnpeaenureiie Tumna [IPM npu BeepHoii cTpye.

OnpesiesisieM pacxojl BO3LyXa Yepe3 OIMH BO3LyXOPAcTpe/IeUTeb, M /4.

Lo =—"—, (60)

rac Gg — KOJIMYCCTBO NPUTOYHOTO BO3JJyXa, IOAABAEMOT O B IIOMCIICHUC, Kl"/‘-I;

pg — IUJIOTHOCTH ITPUTOYHOI'O BO3/1yXa, KF/M3;
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N — KOHCTPYKTHBHOE KOJHMYECTBO BO31LyXOPACIPENETUTENEH, IIT.

Heo0OxonuMoe cedeHune MmIomaan MoABOSIIETo NaTpyoka onpeaenseM no Gopmyne:
2

£ o Mobooke (60)

0 =
3600-v, - X
rae M — ko3 punuenT, yuuThIBaOINK 3aTyXaHue CKOPOCTH BO3/lyXa B CTPYe, IPU BEEPHOI1 pas-
Jlaye MIpUHUMAaEeTCs paBHbIM 1,1;

Kc — K03 pULIMEeHT CKMMaEeMOCTH CTPYH, IJIsl BeepHoro pacnpenenenus — 0,8;
X — paccTOsSHHE OT BO3JyXOpacHpeIeIIUTeNs 10 CCYCHUs] CTPYH B MECTe BXOja ee B pado-

Vi by +H-h
2 p-3.

yylo 30HY. Jlnsg BeepHOl cTpyn x = , BBICOTa paboueil 30HBI

hps=1,5 M; H — BbIcOTa IMOMEIIICHHUS, M.

OmnpeennM JOMyCTUMYIO CKOPOCTh ABIXEHHS Bo3yXa Vo B moaBosuieM narpyoke BP F .

X

Vo =Vy ———— (61)
(0] X = !
m ¢ kC * F
rae  Vy — CKOPOCTb JIBUJKEHHUS BO3JlyXa, IPUHUMAETCA 110 XOJIOJHOMY NE€pUOJy roja (IpUIoKEeHHE
3).
JelicTBUTENbHAS CKOPOCTh JBHXKEHUS BO3yXa Vél , M/c.
L

Ve = SVa,
© 3600-F, " °

rjae Vél J0JKHA OBITH paBHA MM MeHee V. B mpoTHBHOM cilydae HEOOXOMMO YBEIMYUTH KOJIMNYE-

CTBO BO3.yXOpacpeeuTesell Wik IPHHATH UX ¢ 6oabmmM g .
JlonmycTUMBIN niepenaj TeEMIEPATYp:

n-\F
Aty = At, X—ko <15, (63)

C

rae N — TemmepaTypHblii KoddpuuueHT Bosayxopacnpenenurens, N =1;

Aty =tg —t,, (64)

rie Uy — npuHEMaeTcs Mo pexxuMy ¢ OONBIINM IIEPENa oM TeMIIepaTyp;
tg — HopmaTHBHas TemmepaTypa Bo3ayxa B omeleHud (npuanMaercs no CH);
t,; — Temmepatypa nputoyHoro Bosayxa, °C.

Eciu Aty > 1,5°C, 10 HE0OX0AMMO YBETMYHMTH KOMMYECTBO BO3IyXOpacmpeaenureneii. Aspo-
JMHAMHYECKOE COIIPOTUBIIEHUE BO31yX0pACIIPEeIeTUTENS:

APgp =£3%1p, (65)

e & — kosduument mectroro conporusienus [IPM, pasHsiii 2,6.

TumnopaszMep BO3AyXOpacupeaeTuTeIs MPUHUMACTCS 110 TPHIIoKeHnI0 10 Tak, 4ToObI IIOIIAh
ero nojBosIIero narpyoka Fo 6pima Hanbonee 6IU3KON K BETUYHUHE, ONPEIeTICHHOM 1Mo Gopmyre.
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12. Pacuert u BbIOOP X0JIOAMJIBLHOMH YCTAHOBKH

Jlnst oxJiaxieHusl BOABI, MOCTYMAOMEeH K (pOpcyHKaM OpOCHTENBHOM KaMepbl, UCHOIB3YIOTCS
BOJIOOXJIQXK/IAIOIINE XOJIOAUIIbHBIE MALIMHBI, KOTOpbIE paboTatoT Ha xyagoHe R22. Xoxozonpousso-
TUTEIBHOCTDh XOJOJMIIBHOW MAIIMHBI MIPUBOJUTCS B KAaTAJIOTax JJs CTaHIAPTHBIX PEXKHMOB PaObOTHI,
(akTHYECKU MAIIMHBI pabOTAIOT HA PEKUMAaX OTIMYHBIX OT CTAaHAAPTHBIX.

1. OnpenenM pekuM Da6OTBI XOJIOJIMILHOM YCTaHOBKH

Temmeparypa ucnapenus xnagoarenra o nomkaa ObiTh He Hinke 2°C.
OmnpenenuM Temneparypy xJajoareHra 1o cieayroiei popmyie:

to =M—(4+6)°C, (66)
2

rie 1,4 — KoHedHas Temmeparypa BOJbI B OPOCUTEIBHOI Kamepe, (IPUMHUMACTCS 110 PacueTy opo-

cuTesbHOM Kamepsl) °C;

'[52 — TemIiepaTypa BOJIbl, BEIXOAIIEH U3 ucnapurens (1omkHa 0Tk He Hibke +6°C), °C.

[To sHTanBIHMK HAPYKHOTO BO3/1yXa JIETOM (TMapaMeTphl A) ompeaeuM TeEMIEpaTypy Hapy>KHOTO
BO3/yXa 0 MOKpoMy Tepmomerpy Uy, (mpmi. 11). Toraa temmeparypa BOAbI, OCTYIIAIONICH B KOH-
JIEHCATOP M3 BEHTUWJISATOPHOM TPaJpHU, HAXOIUM I10 BBIPAKEHHUIO:

tw, = tam +(3..4). [°C1. (67)
TemmnepaTypa BOJibl, BEIXOASIIEH U3 KOHAEHCATOpA:

tw, = twk, +(4..5). [°Cl. (68)
TemnepaTypa KOHJIEHCAIIMH XJ1a/l0areHTa:

ty = twk, +(4..5). [Cl. (69)

2. HDCI[BaDI/ITeJ'IBHOG OoIpeACJICHUEC YnCJia XOJOANITBbHBIX MAallIuH

o senuunne Qy; Mo Gmmkaiimemy 3Havenno Qy moxdupaeTcs THII XONOIUIBHON MAIIMHBI
(mpua. 13).
KonnyecTBo X0IOIMIbHBIX MAIIHH:

n= k'Qi’ (70)

Qo

rne  Qpxy — OXnaxkzaroias MOIHOCTH GOPCYHOUHOI Kamepsl, BT,

K — koadunment 3anaca (mpuanmaem 1,1-1,2);

Qo — XOJIOIONTPOU3BOAUTEILHOCTD XOJOAMIBHON MauHel (1o mpui. 13), Br.
[Mpumeuanue: KOJIMYECTBO XOJIOAUIBHBIX MAIIMH JAOJKHO OBITH He Oonee 5.

3. HCI‘;ICTBI/ITCHBHaﬂ XOJOAOIIPOU3BOAUTCIBbHOCTE KOMIITPECCOpPA
Qkom =0,278-0Qy *Vyp * A p s, [B], (71)

rae  Vpp — 00beMHas NPOM3BOUTENBHOCTL KoMmmpeccopa (mpui. 13), M/u;

(y — TeopeTnyeckas yjaenbHas X0JI0I0MPOU3BOIUTENILHOCTD XagoHa R22, xJlx/v® (pum. 12);

A pyp — KOODOUIMEHT 10/1a4H KOMIIPECCODA.
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rac

rac

}\’PAE=}\’1.}\'2.}\'3.)\'4' (72)
OO6BbemMHBIN KO3 GUIIUEHT MTOAAYN XJIaIOHOBBIX MaITUH:

PK
}\.1=1—C P——l y (73)

0

C — ko> pument Mepraoro npocrpancrsa (mpuaumaem 0,03-0,05);
Py . Po — naBnenne xonpeHcauun u McnapeHns COOTBETCTBEHHO, npuHnMatotest o t u tg

(mput. 14).
Koadduuuent monorpena:

Ay =-0, (74)

To u Ty — cooTBeTCTBEHHO TeMmepaTypbl HCIApEHHs ¥ KOHAeH cALmH, K.
A 3 — koo dpuument mornoctu (npuanmaem 0,95-0,98);

A, — koadduument npoccenuposanus (npunumaem 0,94-0,97).

Qrom = Qoxr - (75)

4. MoIHOCTh KOMIIPECCOpa

rac

rae

rIe

D¢ddexTuBHAS MOILTHOCTH HA BAJIy KOMIIPECCOpa:

Vp (P« —Py)-107"
NE= P ( K36O) ’ (76)

V ;p — 00beMHas IPOU3BOUTENLHOCTH KOMIIPECCOPa, M>/4;

P« , Py — cooTerctBenno napnenue konnencauuu u ncnapenus, 107 Ia-.
VHIMKaTOpHAs MOIIHOCTE Ha Bally KOMIIpeccopa, KBT:
N
N. = E | (77)

|
MmEex

Nuex — Mexannueckuii KITJ[ kommpeccopa,

P
npu P_K= 5—7, N mMEX =019!

(6]
PK
IDO
MorHoCTh nmoTpediiseMas 3JEKTPOIBUraTelIeM U3 CETH:
N
N, = —E [xBT], (78)
Moy

My — K snexrponsurarens (nputuMaem 0,85-0,90).

5. TpebyeMble TOBEPXHOCTH TEINIOOOMEHA UCTAPUTENS M KOMIIpECCOpa

Hpe,Z[BapI/ITCJ'ILHO onpeacinM CpeaHceiior apI/I(pMI/IquKYIO Pa3HOCTL TEMIICPATyp MCKAY OXJia-

JKJTaeMOM BOJOM U XJ1aJJOareHTOM:

36



t —1,)—(te, =1
AtCPP ( KK 0) ( S2 0)’ [OC]. (79)
In
tSZ - tO
Koo dpument temnonepenaun ncnapurenst Kg, sapucut ot Alyp; B ucnapurerne.

Tabnuma 14
3asucumocts Ko ot At py

Ko, Bt/mM? °C npu
Hcnapurens XnanoH
3 4 5 6
HKT R22 1080 1200 1320 1440

Tpebyemas moBepXHOCTD TEINIOOOMEHA HCTIAPUTENIS OIIpeeIsieTcs o Gpopmyie:

QOX/I

F,=—0%__ 80

o ko'AtCPJI l (80
Forp <1,15F,

rac FO — IIaCIIOPTHOC 3HAYCHHUEC ITIOBECPXHOCTHU HAI'PCBA UCIIApPpUTECIIA, M2.

TenuoBas Harpy3ka Ha KOHJIEHCATOP.
IToBepxHOCTH KOHIEHCATODA:

Qk
Frpp = ——X— v, 82
KTP kI( i AtCP]I [m7] (82)

rne Ky — xooddumment rennonepenaqn konnencaropa (1800-2500 Br/m*°C).

(tl( — Ttk )_ (tl(’ — Lk )
AtcPP = n thK _tWKl :

 [°Cl, (83)

ty = tWK2
Ferr < 115K,

rne F, — macnoprroe 3Hauenue noBepxHOCTH KOHIEHCATOPA, M2,
TpebyeMblii PacXo1 BOBI, OXJIAXK/AIONIEH KOHIEHCaTop, Mo/4.

11-Q, -3,6

W =
e CW'(tWKZ_tWKl)'p

; (84)

rae  Cy, — TemnoeMkocTs Boabl (4,19 xJLx/(xr °C));
P — maoTHOCTH BoAsI (1000 m3/kr);

Wip < macnioptHoro W.

13. Iloa0op BEHTUISITOPHOTO arperara
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BCHTI/IJ'DITOp KOHAWIIMOHEpA HOJDKCH IMOJaBaTh HGOGXOIII/IMOC KOJIMYCCTBO BO34yXa B IMOMCIUIC-

HUE U MIPEOJI0JIEBATh CONMPOTUBIICHUE CETH M KOHIUIIMOHEpPA OT BO3/1yXx03a00pa 10 BO3AyXOpacrpese-
JIUTEJIS.

rIe

TIe

O6H_II/IG IOTEpU JaBJICHUA COCTABIIAIOT!

AP = AP + AP, + APy, + APy + APy, , [Tla], (85)

AP, — norepu naBieHuns Ha BO31yx03a00pe U B CETH BO3LyXOBOAOB (MOKHO HpuHsTH 150-200
[Ta);

AP, — norepu nasnenus B punbrpax ®P 1-3 (mpunumaem 300 IMa);

APy, —notepu naBnenus B kanopudepax nepporo ¥ BTOPOro nojaorpesa, Ila;

AP, —norepu nasnenus B popcynousoit kamepe, Ia;

APgp — norepu nasinenns B Bo3ayxopacnepaenurene, Ila.

[Tpon3BOAUTEIILHOCTH BEHTUIISATOPA.

11-My,

Lg , [M%], (86)

M ;; — pacueTHblii Bo3yx000MeH, M%/u;
P — IUIOTHOCTH BO3/yXa, Kr/M°.
JlaBneHue, pa3sBUBAEMOE BEHTHIIATOPOM:

AP, =1,1AP, [I1a]. (65)

Mo mpuu. 15 pacxoxy Lg [reic. M3/4] u maBIeHHIO Pg [Ia] noxGupaem Bentmistop. KoH-

CTPYKTHBHBIE pa3Mepbl BEHTArperaToB MpUBEACHBI B Tipuil. 16.
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[Ipunoxenue 1
OnTuManbHbIe TapaMeTphl BO3yXa B OOIIECTBEHHBIX
1 aIMMHUCTPATUBHBIX 3/1aHUAX

CKOpOCTh ABUKEHUS
Temneparypa OtHocuTenbHas
ITomemmenue [Tepuon rona tr °C BIAKHOCTE. © % BO31yXa, VB, M/C
BO3/yxa, 1s - @ He Goliee
TEIUIBII 25 45-55 0,3
YuTaapHBIN 3411
XOJIOIHBIN 20 36-45 0,2
3pUTCIBHBIC 32~ | Top i 23-35 50-55 0,3
JIB1 KITyOOB, KOH-
UCPTHBIC 3AIIBL, | ¢ (1o np1it 20 40-45 0,2
3aJIbl PECTOPAHOB

[punoxenue 2
KonnuecTBo Temia u BiIary, BBIIENISIEMOE YeIIOBEKOM

[TapameTpsl TemnepaTrypa Bo3ayxa B nomeleHu, tg, °C
20 | 25 H 30 | 35
CocTosHue 1oKosI (KOHIEPTHBIE 3aJIbl, 3aJIbl KIIyOOB, YUTaJIbHBIC 3aJIb1)
Temno nonnoe, Bt 116 93 93 93
Bunara, r/u4 40 50 75 115
ToproBwlii 3a11 pecTopaHa
Temno nonnoe, Bt 151 145 145 145
Bunara, r/u 75 115 150 200
Teno v BIaroBeIICIICHUS OT MUY HA OJHOIO ITOCETUTEIIS
Temno nonnoe, Bt 23,7
Bmnara, r/u4 11,3

[Ipunoxenue 3
VY nenbHbIe BBIIETICHUS Tela OT JIOMUHHCLIEHTHBIX JIaMII

Cpennue ynenbHbIE BBIICICHUS TETia
. 1 momerennii F, M2 Ha 1 1k, Br/mM%71K
CreTHIBHUK Caeropoii F<50 | F=50-200 F>200
moToK, %
BricoTa momMerienus, M

> 3,6 <3,6 > 3,6 <3,6 >4.2 <42
[Ipsimoro cBera 95 0,100 0,077 0,073 0,058 0,067 0,056
IpenmymiecTsenHo 75 0,120 | 0,091 | 0,087 | 0073 | 0,083 | 0,071
MPSIMOTO CBETa
Hnbdysuonnoro 50 0166 | 0116 | 0076 | 0079 | 0094 | 0,077
paccesHHOTO CBETa
HpenmymecTsenroro 25 0233 | 0116 | 0152 | 0114 | 0141 | 0,108
OTPaKEHHOTO CBETa
OTpaxeHHOT0 CBETa 5 0,264 0,181 0,155 0,116 0,145 0,108

[Ipunoxenue 4
I[MocTymnenne Temna O u Op, B/(M%4) oT paguarmu
B MIOJIC Yepe3 BEPTHKAILHOE OCTEKIICHHE
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TenmoBoi MOTOK C OPUEHTAIIMEN HA HAMPABJICHUE

s 8
g o Hctunnoe
3 3 ‘ COJIHEYHOE BpeMs o nonynus
5 7 2 C [ CB ] B [10B] 10 [103] 3 [ C3
s g > [Tocne nonynus
% o Jo ITocne
Q“j ,g IOJIyIHS | MOJIyIHSA C 3 3 103 10 OB B CB
1 2 3 4 5 6 7 8 9 10 11
5-6 1819 | 2
31
6-7 17-18 % -
" 493 -
7-8 16-17 495 =
133 55
8-9 15-16 4 -
108 60
40 11412 | 1213 | = LT R e
60 81 72 65 65
5-6 1819 | &
38
6-7 17-18 369 -
98 55
44 78 | 1617 >0 -
130 59
8-9 15-16 3% -
108 60
11412 | 12113 | — 88 | B | - | -
59 85 77 65 65
5-6 1819 | 2
45
67 | 17-18 38 -
98 43
48 7-8 16-17 A2 -
129 53
8-9 15-16 azr -
112 59
1112 | 12113 | — 17 | 06 | - | -
59 88 78 65 65
5-6 1819 | 192
56
52 6-7 17-18 39 il
98 43
7-8 16-17 45 -
129 53
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1 2 3 4 5 6 7 8 9 10 11
8-9 15-16 448 —
114 58
11-12 12-13 — 344 10 — —
59 91 78 65 63
5-6 18-19 104
56
6-7 17-18 401 —
93 42
547
7-8 16-17 = —
56 122 48
8-9 15-16 an —
108 56
11-12 12-13 — 3! |15 — —
55 92 76 63 58
4-5 19-20 2
28
6-7 17-18 404 —
86 40
60 7-8 16-17 556 —
110 45
8-9 15-16 501 —
98 52
11-12 12-13 — 49 2 - —
50 91 71 56 53
4-5 19-20 18
38
5-6 18-19 42 —
74 28
64 7-8 16-17 576 —
106 37
9-10 14-15 44 —
91 48
11-12 12-13 — 45 | 26 — —
50 90 70 51 51
4-5 19-20 128
44
5-6 18-19 % 3
68 588
7-8 16-17 = —
106 42
9-10 14-15 583 —
91 49
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1 2 3 4 5 6 7 8 9 10 11
11-12 12-13 | — L R R
48 90 71 5l 5l

[Ipumeyanue: 1. Ha TerioBoii mOTOK BBOAATCS MOMPABOYHEIE KOY(DDHUIIMESHTHI:

IUIs 1BOMHOTO ocTekiieHus — 0,9;

it TporiHoTo octekienus — 0,8;

CTEKJI00JI0KOB U npoduibHOTro crekia — 0,7.
2. (p— B 3HaMEHAaTelIe, a (i7 — B YHCIUTEIIC.

[Ipunoxenue 5

Koaddunment oTHOCUTEILHOTO IPOHUKHOBEHUS COTHEUHOM pajraiiu
Kors. U COIIPOTHBIIEHHUE TEIJIONIEPEIade CBETOBOT0 npoema Ry

CTeKJ10 ¥ BUJI 3allIUTBI CBETOBOTO MPOEMa Korn. Ru, M? °C/Bt
JIBOMHOE OCTEKIICHHE M3 JINCTOBOI'O CTEKJIA
1. CTeKkI10 TOJMIIHMHON B MM:
2,5-3,5 0,9 0,34
4,0-6,0 0,8 0,34
2. Crekno TonmuHoi 2,5-6,0 MM
2.1 ¢ BHyTpEHHUMH HITOPAaMU U3 TOHKOW TKaHU:
CBETIILIMA 0,54 0,34
CPETHUMU TI0 TEMHOTE 0,59 0,34
TEMHBIMU 0,64 0,34
2.2 ¢ BHYTPEHHHMHU HITOPaMM U3 INIOTHOTO HEMPO3PAuyHOro MaTepuaa:
CBETIILIMA 0,25 0,34
TEMHBIMU 0,6 0,34

Koadunuent 12 u RH

[Ipunoxenue 6

3anonHeHNe IpoemMa Ru M2 °C/Bt T2
JIBOIHOE OCTEKJICHHE B JICPEBSIHHBIX CIIAPSHHBIX IEePETUIeTax 0,39 0,70/0,75
JIBOITHOE OCTEKIJIEHHE B METAIUTMYECKUX CIAPEHHBIX NEPETIeTax 0,31 0,9/0,85
PaznenpHbIC epEBSIHHBIC TEPETUICTHI 0,42 0,6/0,65
Pa3nenbHble MeTaIMUEeCKUE NePerIeThl 0,34 0,6/0,8
JIBOIHOE OCTEKJICHUE BUTPUH B METAJUTMUECKUX Pa3JICIbHBIX Iepe-
eTax 0,31 0,6/0,8
TpoitHoe ocTeklieHne B IePEBSHHBIX MeperieTax (CrapeHHbIe U pa3- 055 .05
JIETHHBIC) ' ’
TpoitHoe ocTeklieHne B METAJUTMUECKUX TeperuieTax (CrapeHHbIe U 046 0.7
pasziebHbIE) ’ ’
[Ipumeuanue: 3HAYEHUE T2 B YMCIIMTENE IS MPOMBINUICHHBIX 3/IaHUH, a B 3HAMEHATEJNe IS

0O0LIIECTBEHHBIX.
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[Ipunoxenue 7

Xapakrepuctuka Bo3ayxonarpesareneid BH KTI] 3

0e3 00BOIHOrO KaHaja

BricoTa [ToBepx- Ceuenue ist
®poHTaIbHOE
Tun N 6azoBoro | KonmuuectBo | J{nuna HOCTh npoxoxa ren- | Macca,
KTL 3 ch HHZ BH, pAIOB BH, m Harpesa JIOHOCUTEIIA, KT
@ M H, m F, M° fw, M> 10
1,0 0,828 18,40 1230 84
10 1,03 1,25 1,5 0,828 27,20 1820 107
2,0 0,828 36,80 2460 128
1,0 1,655 37,30 1230 128
20 2,07 1,25 1,5 1,655 55,25 1820 172
2,0 1,655 74,60 2460 215
1,0 1,655 60,40 1480 202
31,5 3,31 2,0 1,5 1,655 88,70 2150 271
2,0 1,655 120,8 2960 344
1,0 1,655 37,3x2 1230 128
40 4,14 1,25%2 1,5 1,655 55,25%x2 1820 172
2,0 1,655 74,62 2460 215
[Ipunoxenue 8
HomeHnknarypa u pasmeps! Bo3ayxopacupeaenurenei [IPM
Pexomennyemsble 3HaueHUs Ko duumenTst
[0} s _ NE M k= z
s | =] 93| &g S| 2| &
2 | 4| 22| 5% 1 £ g
= S &< 2 & | PacxomBosnyxa | Ckopocts = e 5
3 = = g = 3 3 S & ot
S S o= £ 2 Lo, M°/u Vo, M°/4a 3 S o
o = 5 & 5) 2
= 2 2 5
ImPM1 | 1,27 250 0,049 353-3530
[MPMn1 | 1,6 250%50 0,063 454-4540
[TPM2 1,9 315 0,078 562-5620
[1PM3 2,7 400 0,128 907-9070 2-20 11 1,0 2,6
[MTPMm3 2,9 | 400x400 | 0,160 1152-11520
[TPM4 4,1 500 0,196 1411-14110
I[MPMn4 | 4,1 | 500x500 | 0,250 1800-18000
[Ipumeuanwue: * — k09 (UIHEHTHI TPUBEICHBI T BEEPHBIX CTPYIf;
“— k09 (pUIHEHTHI IPU YCTAHOBKE BO3LyXOpACHPEIeIUTENs B CTEHKE KaMEphL.
[Ipunoxenue 9
3aBUCHMOCTB TEMITEPATyPhl HAPYKHOTO BO3yXa [0 MOKPOMY TEPMOMETPY tHm, OT
yJICIbHOM SHTAJBIINK HAPY)KHOTO Bo3ayXxa hy (mapaMeTpsl A)
hh, tHm, hh, tHm, hh, tHm, hh, tHm, hh, tHm,
kJK/KT °C K JK/KT °C kJK/KT °C kJK/KT °C kJK/KT °C
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44,32 15,8 48,04 17,1 52,23 18,4 56,35 19,7 61,00 21,0
44,62 15,9 48,35 17,2 52,59 18,5 56,70 19,8 61,35 21,1
44,92 16,0 48,66 17,3 52,89 18,6 57,05 19,9 61,71 21,2
45,18 16,1 48,97 17,4 53,19 18,7 57,40 20,0 62,06 21,3
45,44 16,2 49,28 17,5 53,49 18,8 57,76 20,1 62,41 21,4
45,70 16,3 49,58 17,6 53,79 18,9 58,12 20,2 62,76 21,5
45,96 16,4 49,88 17,7 54,09 19,0 58,48 20,3 63,12 21,6
46,22 16,5 50,18 17,8 54,40 19,1 58,84 20,4 63,48 21,7
46,52 16,6 50,48 17,9 54,71 19,2 59,20 20,5 63,84 21,8
46,83 16,7 50,79 18,0 55,02 19,3 59,56 20,6 64,20 21,9
47,13 16,8 51,15 18,1 55,33 19,4 59,92 20,7 64,56 22,0
47,13 16,9 51,51 18,2 55,64 19,5 60,28 20,8 64,92 22,1
47,13 17,0 51,87 18,3 55,93 19,6 60,64 20,9 65,28 22,2
[Tpunoxenue 10
Teopernyeckas yaenbHas 00bEMHas X0JI010MPOU3BOIUTEILHOCTh
xnagoHa-22 (R-22), qv, kJlx/m°
Temmneparypa TemmepaTypa ucrapeHus
ropeHeaiitl 5 2,5 0 2,5 5 7.5 10
tr, °C
20 2800 3100 3600 4000 4700 5200 5900
25 260 2900 3300 3700 4100 4800 5400
30 2300 2600 3000 3400 3800 4300 4900
35 2100 2300 2700 3000 3500 3900 4300
40 1850 2050 2400 2700 3000 3500 3900

[Tpunoxenue 11
XapaKTepUCTUKH BOAOOXTKIAOIINX XOJIOMIBHBIX MAIIHH MaJIOH
U CpeHEN X0JI0A0MPOU3BOIUTENLHOCTH, paboTaromux Ha R-22 (cm. nmpuin.17)

N MKT MKT MKT MKT MKT
oKazateim 14-2-0 | 20-20-0 | 28-2-0 | 40-2-0 | 60-2-0
1 2 3 4 5 6
1. XonomonpoussoautenbaocTs Qo, 10° Br
Temmeparypa, °C X1aJOHOCHTEISI HA BBIXOIC
u3 ucrmapurens, tsp =+6°C 24,5 42,3 55,9 69,5 104,5
TeMmIepaTypa BOJIbl Ha BXOJI€ B KOHJCHCATOP
twki = 25°C
2. Pacxon B(;;[LI OXJIAXKIAIOIIEH KOHIEHCA- 70 10,0 10,0 15.0 225
top Wk, M°/4
3. Pacxox xnagonocutens, Gy, M>/a 7.0 10,0 12,5 15,0 22,5
4. [oTpebiisiemMast MOIHOCTH, KBT 8,3 14,6 18,0 19,8 29,7
1 2 3 4 5 6

5. OObeMHas 3HpOI/13BO,[[I/ITeJ'ILHOCTB KOM- 414 62.0 82.8 104 125
npeccopa Vip, M°/q
6. Ilmomanb HOBC}ZJXHOCTI/I TenI000MeHa 8.56 125 157 16.4 203
KOHJIeHcaTopa, Fx, Mm
7. ITnomann HOBZGpXHOCTI/I TEIUIOOOMEHA ¥C- 102 185 189 240 30,0
napurens, Fo, m
8. Macca MaIluHEI, KT 845 940 1100 1050 1480
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9. N'abapuTtHbIE pa3Mepbl, MM

JIIAHA

IMpUHA

BbICOTA

2600 2348 2348
600 670 640
1255 1265 1265

2290
725
1490

2320
770
1555

TepmoMHaMrueCKe CBOMCTBA XJIaJoHa 22

[Tpunoxenue 12

o P, o P, o P, o P, o P,
L°C 1 105ma |l Y€ | 10%ma| Y€ | 10%ma | YC | 10%ma| Y€ | 105
12 | 3312 0 49087 | 12 | 7232 | 24 | 1015 | 36 | 1387
10 | 3555 2 5319 | 14 | 7668 | 26 | 1071 | 38 | 1457
8 | 3813 4 5667 | 16 | 8124 | 28 | 1130 | 40 | 1530
6 | 4085 6 6032 | 18 | 8600 | 30 | 1190 | 42 | 16,06
4 437 8 6414 | 20 | 9097 | 32 | 1253
2 | 4671 | 10 | 6814 | 22 | 9614 | 34 | 1319

[Ipunoxenue 13
TeXHUYECKHE XaPAKTEPUCTHKHI BEHTUIISATOPHBIX
arperatoB koHauImonepos KTII3-10, KTI[3-20
o OJ1. ABUTATEIH
05 % I[ q —
2 Sl & VAMETP 1 Mommoe | Homunanbnas acrota al =
) = | pabouero Bpaile- 5 o
= = = naBineHue | monaua Lp, = 3 31
é E( = Kojieca Pg, xIla TBIC.M>/4 HHA, = = g
z £ D MM, Dy B, ' n, o0/MuH = E =
S S
01.41234 610: 0,95 1.0 10 1440 | A2 551 035
o M4
0041334 | S| 5| 672,205 | 12 10 1440 | *4%% 175 | 260
on 1
= <t
14133 | §| F| sa010 | 11 125 1440 | *A2 175 260
m
01.41534 700: 1.1 16 125 1440 4‘;[122 11 | 270
02.40234 690: 0,95 1,0 20 1445 4/;‘/[1:2 11 | 343
02.40334 720: 1.0 13 20 1445 | A2 141 | 343
. M4
0240434 | §| b | 750,105 | 16 20 1445 | 4905 | 45 | 387
on 1
= <t
024053 | E| T| 780,100 | 19 20 145 | A0S 15 | 3g7
m
02.40434 750: 1,05 11 25 1445 4A14603 15 | 387
02.40534 780: 1.10 13 25 1445 4A14603 15 | 387
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