PYKOBOACTBO MO PACHETY

CoaepxaHue

BESNBHWE. - oo = oo o ioenieingms m = S e s e e e e 2

1. Tennodgm3anyeckne xapakTepUCTUKN NULLEBBLIX NPOAYKTOB
N TPEBOBAHNA K YCIOBMAM MX XPAHEHMI ...t eiieaeas e es s smes e eseeerse s ssaeaeesssenssnnrseseseessenssnnsees O

— MMBOTHbIE NPOAYKTI .. . 4
— pacTvTenkHble npo,nynm {oaou.m} B
— pacTWTenbHbIe NPOAYKThI ((DPYKThI 1 ﬂro,abl} ............................................................................................................. .6
—— TP IE N DOL VPTI98 400 3 0 0 90 0 R 14 R  RMRR  R PR R AR TR 7
— peKoMeHayeMas TEMMNEPAaTyPa PA3MeLL@HMA PAZNAYHBIX TPOAYKTOB .. ......coiieiiereiistosessoasessaeasssesesens srrmssssmsssssssssessssesssenssens 8
2. OnpepgeneHuve TeNMOBbLIX HArPY30K Ha XONOAUINLHYIO Kamepy

ANA XpaHeHUs NULLEBLIX NPOAYKTOB

NPW PACYeTe €€ TeMMOBOTO BDAMAHCA ........oociiiiiiirii s s s e s s st s ae e s n e s re s 9
2.7, OBLLME TIOMOMEHMEI ...\t oeeoteieesooeeeeimieeeesse s esssns sasese e aes sese s ek es e 2ot s ea sms s e ssse s oe s s 2 o4 5 o828 e 2 ss 22 s e e s e en o s et et m e smm e e en 9
2.2. Pacyer TennonpuToka B Kamepy B Ppe3ynbTare Tennonepesaq Yepes €€ CTEHKM ... viviessseniinsnessssssnnssseneesanses 10
2.3. TennoBas HArPY3aKa OT OBMEHHON BEHTMIISILIMM . ......... oot ia et e eeis e eeetaaen snasemaceeaameesessensnnsessnaeessnceenanseeanees 1EF
2.4. Tennosan HAarpyaka BCNENCTEUE OTKPLIBAHMA ABEPEM. ... cooiiiiiiiniimiisis i s saas sasassssbasssnssssasssasisssnss s sasssnssssanssrensss |

2.5. Tennosas Harpyaka npu TepmoobpaboTke nponykTos
2.6. Tennogan Harpy3Ka B pe3ynbTaTe AbIXaHWA 3aN0KEHHbIX B KEMEPY NMPOAYKTOB.....oootiti et caei i e eeianen s 20

2.7. Tennoeas Harpyaka oT OCBeLeHnsA .. s AR A S ST DO T e o R
2.8. Tennosan Harpyska, oﬁycnoaneuna;u npmcyrcramem nepcouana e R g T M e e L S
2.9. Tennosan Harpyaka ot noabemMHO-TPaHCNOPTHLIX CPEACTS .. DTS UTRUORRSUTRUOTROTIOTE- ¥ 4
2.10. TennoBan Harpyaka oT NPo4YMX MEeXaH13MOoB, Ham,n;m.l,mxcn B X0NogubHOMN mmepe )
2.11. KoathPuumeHT Be30NaCcHOCTM ..ot e e e e e e e e R 27
2.12. TPOMEKYTOHHAR X0 O R ONI P OM BB O AT IEHOCTD «.eivvut varrsreres vrnrssesesrassssnsesesesssnbsbessssasbessesssesasssnnsssnes orsss bevsorrnssssesssnnsssanses 28

2.13. Tennoean Harpyaka ot ABuraTenel BeHTUNATOPOB W 3NEKTpoHarpesarenell oTTalky Boagyxooxnagurenei
2.14. MNpepsaputensHan NoTpetHan XxonononponaBoaAUTENBHOCTE XONOAUNBHOM YCTAHOBKM ..o cinea e

2.15. Y1ounsiowuii pacyet noTpebHoli XoNoaoNPoOU3BOOMTENBHOCTM ....o..eiiiie e eaeeiiaeeaias .- 29
2.76: TIpuMepEr DBaNIMMEBI PREMEITOB . 1; viiuiisysii s ioiviisiesebis ns s dosssvissana s srvds brvaseansh Soue voSos s s s vm o aw s e ts e oma s mena is v 30
2.17. Nporpamma pacyeTta TennoBoro BanaHca XonoavnbeHEX KAMED TBAL .. ..o e ae s e e 31
3. BbiGbop OCHOBHbIX NPOEKTHLIX NAPaMETPOB XONOANNBHBIX YCTAHOBOK .......ocooveeveeieieieeiieeeeaee 32

3.1. BO3aYXOOXNALMTEIMN (UCTIAPMTEIIMY. ... ..cvovisreraeemaesserssimmesrenssessas ssesssemesanas setssanbrses s sasons oo sses e wamsssn wues sasananssmsmsesoes s nmsssunsaee
3.2. XOnOOWNBHLIE CHETEMbL......cceseereeeeirerreanns
3.3. Buibop TpyBonpoBonoe 4ns xnanareHTa

MpunoxeHusn

1. T1GPEAOR SR MHLEL WAMBPIEHIMT it oo iy o e oos S e v 57 o S L 0 e o A R e
2. MNepesoa eqnHKL TEMNEPATYPLI ... D
3 T1OPEBCI CLMEUIL DEBIVEHR: oo cosvvsissrissien ssmaes amss 465 snns g b wssn 54 s m s S s R 3 R SO S A e SRS ARV

CNUCOK NCNONBIOBAHHOMN NMUTEPATYPBI ...oeeiiceeeeeieaeeseeecenaeeasee e seen s nes eees sa e stas s e es st sn e seeeeeesnmsnnsnseess 55

3A0 "OCTPOB", 129347, Mockea, MN-347. Tea./®akc: (095) 582-6011, 582-6322, 581-3039. ®akc: (095) 742-2518

1



PYKOBOACTBO MO PACHETY

BeeaeHue

HacTosuiee pyKkoBOACTEO ONPEenseT Nopanok NPoBeneHs PACcHETOR TENNoBoro BanaHca AnsA XoNoavnbHbIX U MOPO3UITBHBIX Kamep
KOMMEPHECKOID HA3HaYeHWsA, a Takxe NopALoK nonbopa HeoBXo4MMOro XONOAWNEHOIO 0BOPYOOBAHMA W PACKOLHBIX MATEPWANOE ANs
MOHTaXa X0N0AMNBHON CHCTEMBI.

PyKOBOACTBO NPEOHA3HAYEHD ANA WCNONB30BAHMA CRELMANMCTAMKY  NPOSKTHO-KOHCTPYKTOPCKMX, MOHTAMHBIX W CEPBUCHBLIX
OPraHV3aLWi, IBHUMAIOWWXCA paspaboTkol XoNoOunEHLIX cUcTemM AnA Hywa noTpebuTenei. [laHHoe pyKOBOOCTBO He ABNAETCA crpa-
BOYHVKOM WMV y4ebHO-MeToOvyeckum nocobuem 1 npefHasHaqdeHo TonbKo AnsA obecneveHws npaBuneHoro nopbopa obopynoBaHus
npowasogcrea 3A0 "Ocrtpos”.

XonoauneHoe obopynosadue npowasoactea 3A0 "Octpos® moxeT nprobpeTarscs v ycTaHaBNMBaTLCA B cucTemax nwbeiMn not-
pebutensmn. B TO xe BpeMA KaXObIA NOTPEBMTENL AOMKEH CAMOCTOATENLHO ONPEAENUTE XapakTepucTUkK Heobxoaumoroe emy obopy-
[OBAHWA, MCXOA K3 KOHKPETHBIX YCNOBWIA KCTUTYATALMM, MCTIONb3YEMbIX NOMELLEHWH 1 TexHonorvil obpaboTiu npopykTos. B HacToswem
pykoBOfCTEBE paccMoTpeHs! HanBonee npocTeie cny4an NpUMEeHEHKA XonoaunsHoro oBopyaoBaHuA, B TO Xe BPEMS, ecriv B npouecce
NpoBeLEeHWA pacYeTos MNu Beibopa 0BopyaoBaHKA BOZHUKAKOT Kakve-nkBo HIaHCkI, pEKOMEHAYETCA 0BPaLLaTECA K CneunanianpoBaHHomn
nuTeparype, CnMcoK KOTOPOR NPUBEAEH B KOHLLE HACTOSILErO PYKOBOACTEA.

B nioBom cnyyYae npy NPOeKkTUPOBAHWK XONOAWNLHLIX CUCTEM 1 YCTAHOBOK HEOBX0AMMO NONL30BATLCA ASHCTEYIOWMMKM CTPOUTENL-
HEIMK HOpMAMK K npaeunamu (CHWM), rocyAapcTBEHHLIMK KK OTPACNEBLIMW CTAHAAPTAMKY HA XPaHeHue WK NepepaboTky NPoAYKLMK,
a TaKKe OpYriMK JefCTBYIOLLVMMYN Ha TepprTopHin P& HODMATHMBHO-TEXHIYECKWMU LOKYMEHTAMM.

BHAMAHWE! XonoaunkHeie cucTeMisl ABNAKTCA CNOXHBIMK TEXHWIEcKkuMKM 06bekTamu, noaToMmy nx NpoeKTuposaHne
[OSTHHO MPOBOAMTLCSA TONBKO CNEUWan3avpPoOBaHHLIMK OPTaHM3ALMAMY, UMELLMMK COOTBETCTBYIOLYIO NVLEH3WIG Ha
NpaBso NPoBENEHUA NPOEKTHLIX paboT, oDA3ATENLHOCTE HANKMYMA KOTOPOW pernameHTrpoBada [MpakaaHckum Kogekcom
P® (4acte 3 nyHkra 1 cratbm 49).

3A0 "OcTpoB” HE HECET HUKAKOW OTBETCTBEHHOCTU 38 BO3MOXHbIE OLWKGKW B NPOEKTaxX, NpasnbHOCTY BbiBopa obo-
PYAOBaHWA, @ Takke 3a MoGoR NPUYMHEHHBIA NPAMOR UMK KOCBEHHBIA yuleps.
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PYKOBOACTBO MO PACHETY

1 TenArocusmueckue xapakTepuCTUKM MULLEBbIX MPOAYKTOB
®

7] Tp@ﬁOBaHMH K YCAOBUSIM UX XPaAHEHUS

cnonL3oBaHue WCKYCCTBEHHOTO XONOMAA MPW XPAHEHUW MUWLLEBLIX NPOAYKTOR NPefnonaraeT coa-
AaHKWe ¥ NOANEPKaHWE B NOMELLEHNM ANA XpaHeHns (XonoannLHON kaMepe, KNanoBow, CKnaae, Topro-
BOW BUTPVHE, NPUNABKE W T.1.) TAKUX YCNOBMIA, KOTOPbIE 0BecneunBaloT COXPaHHOCTL BUONOIMYEcKMX,
CAHWUTAPHO-TUIMEHUYECKNX, OPTAHONENTUHECKKX (BKYCOBLIX) CBOMCTB NPOLYKLMY, 8 TAKKE €8 TOBAPHOIo
BU/A M MACChl B TEHEHWE BCEro Neproa xpaHeHs. C aToi Lenbio B NOMELLEHWN [UNA XPaHEHWA LoMHHbI
NOAAEPKVBATLECA B AOCTATOYHO Y3KOM OVaNa3oHe 3HaYeHns TEMNepaTypbl, BNAXHOCTH, 8 B HEKDTOPLIX
CAyYanx — W XMMWHYECKOTO COCTABA OKPYXAKOLLEN CPefbl, BENMYMHbI KOTOPbIX 3a0al0TCA BUAOM, arpe-
raTHLIM COCTORHKEM W TENNO(MINYECKIMI CBOMCTBAMK NPOLYKTOB, NOANEKALLMX XPAHEHVID,

Huxe Bypnet nokasaHo, 4T0 NpW TENNOBOM pacqeTe v BeIBope OCHOBHBIX MPOEKTHLIX NapaMeTpos
XONOAWIbHBIX YCTAHOBOK [UM5 XPaHEHWA NWLLEBbLIX NPOLAYKTOB Tennodbuanyeckve ceoicTsa u Tpebo-
BAHWA K YCMOBWAM XPaHEHWA ABNSAIOTCA OOHOA W3 rMaBHbLIX COCTABNAIOWWX NpU pacyeTe Tennosoro
bananca NOMELLEHWA ANA XPaHEeHWs (XONOOWALHOW KaMepbl). SHAYEHWA YKA3aHHbIX XapaKTe pucTUK ONA
Pa3nVYHLIX BYOOB NPOOYKTOB, UCMONb3YeMbIe NPW TaKoM pacyeTe, NpuBeneHs B Tabnvuax 1.1 - 1.6.
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PYKOBOACTBO MO PACHETY

Tabnuya 1.5.

PexomeHngyemas TemnepaTtypa pazMeLleHnsi paznNuyHbIX NpoayKTos
(TemnepaTypa NpoAyKTOB NpY UX 3aknagke B XONoAWNbLHYIO KaMepy)

Hanwmenosanue npogykta . Temnepatypa 3aknaakm, °C no"ﬁ::;:ﬂ::::’u:""e
MpoaykTel ¢ HN2KOW TEMNEPaTYPOH 3aMOPO3KK
| Mopaxetoe -26 3
MpoayKThl pasnuyHLle -18 3
CoK GpyKTOBLIA, KOHUEHTPYPOBaHHLINA -20 3
| PriBa : -18 3
MpoaykTsl co cpeaHel TeMnepaTypoH 3aMopo3kn
Macno | -14 3
MNpoaykTe! pasnuyHbie -10 3
| Qs -12 3
| Hwmp -14 3
AvMHBIA XEenToK -12 3
Maco
yncToe -10 3
OTXOfbLI TYLUW, NOTPOXA -12 3
fomalwmsana ntrua | -12 3
OxnawxgeHHsle NPoaYKThI
Macno +6 2
| Ondb +4 2
Monoko
cBEKee +4 2
nacrepuMaosaHHoe +6 2
Kpone4arvHa +4 2
| Priba +2 2
MonoyHbie NpoayKTEI +4 2
Msico
yucToe +7 2
OTXOObl TYLUW, NOTPOXa +3 2
| omawkHaa nTiua +4 2
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PYKOBOACTBO MO PACHETY

OI'IpEAEAEHMe TEMAOBbBLIX HArpy3okK Ha XOAOAUABHYKO KamMepy

o AASl XpaHEHMS MULIEBLIX NMPOAYKTOB MpKU pacuyere
ee TenAaoBoro HasaHca

Mepen Tem, Kak NPUCTYNUTL K NoaBopy XoNonwnbHOro 0GOpyAOBaHMSA, HEOBXOOMMO paccuuTaTh
TeNnoBor GanaHc XxonoaMnsHoI kamepel. 310 TpebyeT NoNyYeHs ¥ 3aKa34MKa CNenyiow KX JaHHBIX:

2.1. | Odume

NMOAOKEeHUs
— TUMN XONOAMNBHOW Kamepbl (Hanbonee 4acTo BCTPeHaloLIMECH THNbl Kamep
NpvBeneHs! B Tabn. 2.12);

— BHYTPEHHWE pa3Mepbl KaMEDDbI,

— Marepransl ¥ TONWWHLI CTPOMTENBHBLIX KOHCTPYKLMIA K TENNOWIONAUWK CTEH,
nona 1 NOToNKa Kamephbl;

— TWM, KONMHECTBO U PA3MEPHI NBEPEN;

— HaNW4Ke 1 TN 3aHaBecel;

— Hanuywre Tambypos;

— TEMNEPATYPA B KAMEPE;

— TWN NPOAYKTA, ero obLyan 3arpyxeHHan Macca 1 CyToYHbIA rpy3aoobopoT;

— Temneparypa, npy KOTOpOK NPOAYKT NOCTynaeT Ha TepmoobpaboTky, u ero Temneparypa
no oKoH4YaHun TepmooBpaboTkn, a Tak xe spema TepmoobpaboTim;

— MACCa Taphkl, NOCTYNAIOLWEeR BMECTE C NMPOAYKTOM Ha TepmoobpaboTiy, u matepwan,
W3 KOTOPOro ATa Tapa coenaa;

— rpadvK 3arpyaku ¥ BLINPY3KK NPOSYKLMKM W3 KAMEDLI, KONWYECTEO NepcoHana, Hanu4ue
NOALEMHO-TPAHCNOPTHEIX cpeacTs (MTC), NPoYMX MEXaHUAMOB W NPOOMKUTENEHOCTE
WX paBoTel B Kamepe.

B cnyuyae, ecnu xonoAWnkHas kKamMepa HaxoauTC BHYTPU KOPNYca, )enaTerbHo UMeTs Ty YacTk ero
NNaHMPOBKW, HA KOTOPOH YKa3aHb! CMEXHBIE C KAMEPOIW MOMELLEHVA U YKA3aHO WX XO3ANRCTBEHH0-6bITo-
BOE HazHa4veHwe. Ecnu HET BO3MOXHOCTM NOMY4WUTE NNAHMPOBKY, TO 3aKa34WK OOMKEH CooBLVTE Tem-
NepaTypel BO3AyXa B NOMELLEHUAX, OKDYXAHOLLMX KaMepy.

KDOME TOro, HEOBXOAMMO COBMECTHO C 3aKA3ZYWKOM BbIACHUTH BapyaHTbl CXEMHOW peanuaaciaf
XONoaWNLHOW YCTaHOBKW W CYWECTBYIOLLWE OrpaHyYeHns,

Toneko nocne aroro MOXHO NprCTynaTs K onpefenedui TennoskiX HArpyaok Ha painuyHbie
XoNnoauneHLe KaMeps! 1 XONO40NPON3BOAUTENEHOCTE CUCTEMEI, AOCTATOMHYIO ONA WX KOMNEHCAUWK,

TennoBbie HArpy3kW pasfenaioTea Ha B KAaTeropuu: BHELIHWE 1 BHYTPeHHWe (CM.prc.2.1).

TenaonpuToK
Tenaonpurok Tenaonpurok e CQ:\HEHHOIT] TenaonpuTox }
NpH OTKPBITUM npH 0BHOBACHHUM M3 OXpyxaiowen
ABepest BO3AYXE Harpesa CTeH W cpeas! uepes
NOTOAKa KaMepsl CTEHB!

Y Y

BHEWHWE TEMNAOBBE HATPY3KMH

J.._

o
¥

| XOAOAMABHAA KAMEPA

)

| BHYTPEHHME TEMAOBBE HATPY3KW |

) ! A

TenaonpuTok TenaonpuTok TenaonpuTok
P OT JAADKCHHOR npu pabotax OT BO3AYXO- (&
NPOAYKLAK BHYTPH Kameps OXAAAHTEAERA
| | 1 1
Or OT noasemHo- OT npounx
OCBETUTEALHBIX OT Nepcodasa TPAHCNOPTHEX MEXZHHIMOB
HPHEIOPOB MOXAHWAMOB BHYTDH KaMophbi
| 1 | 1
TenaoTa TenAOBLIACACHHE
Tenaocoaepmanue : TenaosslacaeHUe e
A #AbIXAHHRA BeH T RTERGE npu OTTaAKE
PosyR NpOAYKLIHH» P MCNapUTeACH

Puc. 2.1. Cxema TennoBkIX HArPY30K Ha XONOAWNEHYIO KaMepy
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PYKOBOACTBO NO PACYHETY

K kamezopuu eHeWwH HUX Hazpy30K OMHOCSIMICS;
— Harpy3ky, BbI3BAHHLIE TENMONPUTOKOM 3a CHET Tennonepeaa4yu 4epea CreHs!, non
1 NOTONOK XONOAWNBHOW Kamepbl, (e,
— Harpyakn 0T COMNHEYHOrO HarpeBa CTeH U NoTonKa Kamepbl, G,

— Harpyaky o1 0BMEHHON BEHTHNALMK, 0BYCNOBNEHHDIE NPUTOKOM
CBEKEro BO3fyxXa B kamepy, Qe

— Harpyakw ot uchuanpauuH HapyXHOro BO34yxXa B Kamepy
BCNeAcTeNE OTKPBIBAHMA .qaepeﬁ, [
K kamezopuu eHympeHHUX Hazpy30K OMHOCHAMCH:

— Harpyakn oT TepmoobpaboTikn npogykunk, Orpods;
— Harpyaku, oBycnosneHHsie "fAbixaHuem" xpaHsaLeics NpoaykuMm (OBOLWM W ppyKThl), Qouy;
— Harpy3kw o1 ocBelleHmns, Oocs,
— Harpyaku, oBycnoBneHHsle NnprcyTCTEMeM nepcoHana, Qe
— Harpyakm ot NTC, Qure;
— Harpy3aky BCnefcTene TENNOBbIAENEHNA ABKraTENER KAXAOTO
MCNAPUTENBHOMD BEHTUAATOPA, (Quen;
— Harpyaky B pedynkTare TennosbneneHns UCnapureneHelX 3NekTpoHarpesarene
BO BPEMS NOAAYM HE HKX HANDSKEHWA NPY OTTANBAHMM MenapuTened, Quap:
— HArpy3KkK B pe3ynbTaTe TENNOBLIIENEHUS NPOYMX MEXAHWIMOR,
KOTOPbIE MOMYT HAXOAWTLCA B XONOOWMANLHON Kamepe, Qo

2.2. | Pacuer 310T pacHeT BLINONHAETCA OTASNLHO ANA CTEH, NOTONKA (KpbiLLK) v nona,
TenaonpuToKa Tennosol NOTOK NpK TENNONEPELaYe Yepes CTeHKY (o, paccynThiBaeTcA no dopmMyne:
B Kame

Py QOem=K- 5 - A1, Bm,
B pe3yAbTarte
TenAonepeaasu rae K — koachhrumenT Tennonepenayy paccmaTpuBagmon cTeHbl, BT/ K;
§ — NnowWanb NOBEPXHOCTY PACCMATPYBAEMON CTEHBI, M°;

WPy £ Af — pa3HOCTL TeMneparyp soafyxa no obe cTopoHbl cTeHbl, K.
CTeHKH

Koaddmmumrent rennonepenaqv K onpenenneTcn Kax:

I Bm
K= & v 9
1, ¢8 1) Kk

+
ey p ¥ ('lmrp
TAE Uy, — KOIDDUUMEHT TENNOOTAAYM OT BHYTPEHHEN NOBEPXHOCT CTEHDI, Br/m?K.
Ero BenryrHa 3asucuT OT CROPOCTY ABMAEHWA BO3AYXA BHYTPH XONOAWNEHOW kamepbl (om. Tabnuuy 2.1);

I8k — cymma Tennoselx CONPOTHBNSHKIA CNOSB CTEHKM M TENNOM3ONALMK, COCTOALLER M3 padHbIX
marepuanos. Kageii j-bIi crnoi xapakrepuayeTca cBoen TonwwHoi &, [m], u keaddpuumentom tenno-
nposofHocTy Ay, [Br/m-K]. 3HaqeHun koathpuUMeHTOB TernonposBofHOCTI TUNOBbLIX CTPOMTENbHLIX
MaTepuance v TennouaonaunK npueeneHesl B Tanuuax 2.2 v 2.3, HeoBxoaumo oTmMeTuT, YTO B CNydvae
NAOX0A MMAPOMIOASLIVK CTEH 3HAYEHUSA KOIDPUUMEHTA TENNONPOBOAHOCTY CTPOUTENLHBIX MATEPHANOE
MOTYT CYLLECTBEHHO YBENWYMBATLCA 28 CHET NPOHVKHOBEHWA BNary BHyTPb Matepwana cred. OcobeHHo
aTO OTHOCMTCH K MaTepuanam c OTKPbITEIMK NOpamu TUNa WIBECTHAKA W.T.4. B cnyyae, ecnu cTeHbl
KAaMepbl COCTOAT U3 TaKMX MaTepuanos, Hano GbiTh yBEPEHHbIM B HEBOIMOXHOCTH HAKOMIEHWA BRari
BHYTPW CTeHbl. B npoTMBHOM cnyvae TENNOBOE CONPOTHBAEHWE CTEHLI CTAHOBWTCA CAWMLLKOM Mano u e
pacdeTe ero y4uTeIBaTL He cnegyer.

Olyiap — KOIDPULMEHT TEMNOOTAAHUM OT HAPYKHOM NOBEPXHOCTY CTEHBI, Br/v?-K. Ero BenwiHa Taioke
3aBMCMT OT CKOPOCTW [ABMXEHWA Bo3fyXa BENM3W CTEHEI CHapYHM XONoAUNLHON Kamepsl. JaHHsie ans
ebibopa koadduumenTa TennooTaaun OT NOBEPXHOCTH CTEH K OKPYXAKOLLEMY BO3yXY NPUBELNEHLI B
Tabnuue 2.1.

Tabnuya 2.1.

KoadpmumeHT TennooTgaum oT NOBEPXHOCTHU CTEH «, Br/m>K.

CKOPOCTE ABWXEHUA BO3AyXa KoadpdrumeHT Tennootgavm, Br/m®-K
| Henopsiuxhbii Boanyx: 94
CropocTb gevxenns 3,35 micek 22,7
| CropocTe nBnxenms 6,7 micek 341
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PYKOBOACTBO MO PACHETY

Tabnnua 2.2.
TN [ H
Koadbpuument
Marepwan TEeNnonpoBOgHOCTH 7,
Br/(mK)
Tparr, Gasanst 35
Cnawey 21
1.7
Kamets 14
Knara 13 1 Wipnia Ha i
pactBope :
Knawa na Kprvia Ha ug pactBope 0,87
Knanka 3 kep: Kvprva (1300 Kifm®) 0,58
Knanka w3 o wpvaa 081
Cyxan 021
Ipaswit 093
nuHozem 233
y i FpyHT 1,05
TpyHT necuaniit 1,16
TpyHT Gyxo# 04
10% sogs! 1,75
20% soab! 2,1
Necok 083
0% 033
10% BnaxHocTH 0,97
20% 133
Necvanmk i 1.5
BeToH crowHoi 1.75
B&TOH NopuCTLIA 14
KenesoBeron 1.7
LemenTHbie NATE, LieMent 192
023
enb, nuxta (450...550 kifkyb.m, 15% 0,15
Nvina, Gepeaa, knew, ay6 (15% 0,15
AccansT 8 nonax 08
PyBeponn, nepramuH 017
Burym 0,47
Crans 52
Menp 380
Natyne 110
Hyryn 56
ANOMUHVA 230
i 160
Acbecr (acbecr. Wvdpep) 035
1,76
MnwuTka 0BnKLOBOYHAR 105
bakennt 0,23
Bymara 014
Wneit 047
Tlen -
o°c 221
-20°C 244
-60°C 291
Crier 15
nex 0,19
Peavna 0,15
Crexno 1,15
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PYKOBOACTBO NO PACHETY

Tabnuua 2.3.
TUNOBLIX
[ T 2, Bri(mK)
| MexonnacTel opmansaervaHbIe 0,037...0,042
Naxerw ISO 0, 0195 0.025
nnura 0,043
Onunky ApeBecHsIe cyxue 0,065
WWnak i (HANOMHUT.) 033
| Munepanshas sara 0,05
C 0,036
Mepaur 0,05
Kapron CTpouTenbHLIA MHOMOCTIONHIV 0,13
Mpw pacvete TeHK KaMep, KOTOPbIE MOTYT GbiTh M0J1BEPXEHS!
chnbHoMy Harpesy, K pasHoCTH paTyp Al BENMHMHY AT,

3HAuEHHA KOTOPOW B 3ABMGHMOGTM OT OPHEHTALIK CTEHOK KAMEPbI N0 GTOPOHAM CBETA K VX HAPYKHOIO
NOKpLITVA MpyBeaeHb! B TaGnuue 2.4, B peaynbTaTe nonyvaen:

Qem =K - S (A1 + A), Bm
Tabmya 2.4.

Do HbIiA yput Ar’ °K, npu p
TennoBoro nNoToka Yepes creHy, NOABEPKEHHYIO CUNLEHOMY
conHeyHomy Harpesy (Ha 15 vions B ceeepHom nonywapum)

Kpbiwa BepTukanbHan CTeHa C OpUEHTaLMER

| 1LpeT2 | (copwaont) | 10 | k0B | B | ¢B | ¢ c3 | 3 |03
0 8,5 16 23 41 49 52 49 4.1 23
100 94 18 28 44 46 | 42 185 44 28
200 10,1 19 35 49 45 32 45 49 36
30 103 27 43 5,1 43 26 12 5.1 43
400 10,2 38 50 52 39 24 39 42 49
50 9.9 50 57 55 39 25 39 | 55 57
60° 9.3 6,0 6,3 56 38 26 40 57 6,3
e 8.7 6.8 6.8 6,1 44 33 43 6.1 6.8
8 8,7 7.3 72 6,9 6.2 59 62 69 7.2
o 8,7 7.0 7,0 7,0 70 7.0 70 70 7.0

_ 2.Yucran @ B b THNa Metanna o

[ 6.1 12 17 | 29 35 37 35 | 29 | 17 |
100 | 6,7 13 20 32 33 3.0 32 | 31 | 20
200 | 7.2 14 25 3.5 32 23 32 35 | 25
3 | 7.4 19 30 37 3,0 19 30 | 36 | 30
ar | 7.3 27 | 35 | 371 28 | 17 | 28 | 37 | 35

| s | 7.1 36 41 39 | 28 | 18 28 | 39 | 41 |
60° 6.6 43 45 4.0 2T 1.8 28 | 41 4.5
70 6.2 48 49 44 31 23 31 43 4.9
80° 6.2 52 52 4.9 44 42 44 49 52
90° 6.2 5,0 5.0 5,0 5.0 50 50 5.0 5.0

Mpumep pacueta. [laHa Kamepa XpaHEeHIA JBMOPOXEHHOTO MACA, CXEMa KOTOpON npepcTasneHa
Ha pucyrke 2.1. Kamepa B Dawibi sHavenvs Tem-
MEPaTYPbI ¥ BNAXHOCTH B CAMOIA KAMEPE, CHAPYXW ¥ B NPWNETAIOWMX MIOMELLEHUSIX.

BepTUKaNbHbIE CTeHbI COCTORT U3 XeNea06eTOHHIX NaHEneli TONLLUHOR 480 M. UayTpy K cTesam

nakeny, KOTOPbIX neHo-
nonuyperasa tonwmHod 100 mm. Nanenn pi Ti Gp: , 410661 obpa3so-
BaHWe TENNOBLIX MOCTOB, ¥ mexay coboii npi Tt pypHuTYpbi. KoHeT-

PYKLVS TENNOV30NSLMY BEPE/i CYMTAETEH TAKO e, KaK Y BEPTVKANLHLIX CTEH. [OTONOK KaMepL! CoB-
PaH 13 Xene306eTOHHBIX NAUT TOMLMHOW 200 MM 1
NaHENSMY, KaK Y BEPTVKANbHBIE GTEHbI, CHApY)y! NOTONOK
v cnoem BrTyma TonwwHoi 7 M. Mon Kamepe! BeinonHen Ha rpyHre ¥ COCTONT 13 ABYX APMMPOBAHHLIX
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BeToHHbIX CTsKeK obljei TonlmHOR 200 MM u MERAY HAMA nnnT
TonWwHol 100 Mu. Mon umeer 7 6 Temneparypy rpyHra
NOf HKHel CTsIKKO# +2°C.
Tpebyetcs onpeaenvTs TENNONPUTOK B KAMEPY 4EPe3 CTeHbI NN 1 NOTONOK.
Creva B
Kamepa XpaneHus Kamepa XxpaHeHust Kamepa xpaeus
MSICHOR FaCTPOHOMMI |  MOPOXEHHOrD Msica MFACHOR racTpoHoMMM
f,=-5C 1 = -18C 2| % =-5C
0
Creta b = 85% Crena '
BhicOTa Kameps — 6 M
Crena A
12m
TpaHCNOPTHHIA KOPHAOP
t=425C; 0 = 70%
Pwc.2.2. Nnax kamepb! wmsaca. Kamepa msca,
1 =18°C
: BHauane TENnonepenaqi Hepes CTeHbl 1 NOTONOK.
1 Bm

e s
L 2
L.ys 1) Lk
Oy b gp

Mpu 3TOM CNeayeT UMeTL B BUAY, YTO BHYTPU KAMEPLI B peaynbTate paBoTel BEHTUNATOPOB BO3AY-

¥ CKOPOCTH B3N CTeH HAXOOWTCA B IvanasoHe 3.4 wic, crenosa-
TENBHO, MOXHO NPUHSATS G, = 22,7 BT/M*+K. YTO KACAETCH HapyXHBIX OBEPXHOCTEN CTEH, TO OHY BLIXO-
T s c BO3IAYXOM, NIOOTOMY Oy cmen = 9,37 BT/M>K. C pipyroi
CTOpOHSI, HApYIHAs MOBEPXHOCTL NOTATIKA MOXET 0GRYBATLCA BETPOM, CKOPOCTE BETPA JABMGHT OT €10
cnnbiv, , moxer wrvns (0 w/c) (10.8..13,8 w/c). Mpumem cpenpiee

3HAYEHIE, TO ECTH CKOPOCTI YMEPEHHOMD BETPA (5,5...7,9 M/c). TOrAa ANt BHELLHEM NOBEPXRHOCTA NOTON-
KA Claprom = 34,1 BT/MK. B peayniTare nonysum

ANs CTeH:
1 Bm
ke 02266 ;
L 01 048 1 )

22,7 0025 17 937

Ans notonka:
1 B

N R P 2

g ol B O i MK

22,7 70025 " 177 047 T 34,1

cnou py6epowaa npu pacyeTe koadULMeHTa TENONepPeayy He YYUTLIBAIOTCA BBMAY TOTO, YTO KX
TEPMOCONPOTUBIEHVE NPAKTMHECKH PABHO 0.

ans nona:

AP U
0 MK

1 =
(22.7 0,04 1,7]

aHavenve /ey = 0 TaK Kak o Kamepb! BLINONHEH Ha IpyHTe v ii Ten-
noofimeH Mexay NONOM ¥ BO3AYXOM G HapYXHOW GTOPOHbI OTCYTGTBYET.

— ANA HAPYXHOW CTeHbl A:

Qema =K -5 At=0226 (12 6) (25 - (-18)) = 699,7 Bm ;
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— A5 BHYTPEHHEN CTeHbl B!

Qems=K -5 At=0226 (15 6) - (-5 - (-18)) = 264.4 Bm ;

— RNA BHYTPEHHEN CTeHsl B;

Qemp=K-5-At=0226-(12-6)- (-18 = (=18) =0 Bm ;

— AN BHYTPEHHEN CTeHb! I

Qemr=K - S At=0226 (15 6) (-5 — (-18)) = 264,4 Bm ;

— Ans noTonka

Qnom=K - S (Ar+ A'y= 0,238 - (12 - 15) - (25 - (-18) + 9,54) = 2249 Bm ;

roe Ar'B3siTO i {Oif KpbILLK Ha reorpach ] °.

Cuntan, 4To Temneparypa nog GeTOHHOA NAMTOR nona
Wa yposHe +2°C, TennoBoii NOTOK 4epe3 NON MOXEM ONPEReVTS Kak:

Onora=K- S Ar=0,376 - (12 - 15) - (2 = (=18)) = 1353 Bm.

Orciona noNHas TENN0Bas Harpy3Ka Ha Kamepy XPaHEeHKs 3AMOPOXEHHOTO MAca, 0BYCNOBNeHHaR
TENNIOBLIMK MOTOKAMY HEPES €€ GTEH!, 107 Y NOTONOK:

Qemen = QemA + Qemb + QemB + Qeml + Grnom + Onona = 4829 Bm.

BHuManme! ECriv eCTL COCEAHUE XONORMNLHBIE KAMEPS!, TO NofyMaiiTe, ByayT v oHy padoTars,
Kornia paboTaeT pacouMTLIBaEMan Bami kamepa. ECv oHV HE paboTaloT, To TEMNEpaTypa 3a CTEHKOV
BypeT paBHa TemnepaType OKpyXaiouiero Bo3ayxa.

2.3.| Tenaosas Bo MHOMMX XONOAMAILHLIX KAMePaX (HanpUMep XpaHUNVLLaX OBOLLEH W )PYKTOB) Bpems OT BpemeHy

nyTtemero ¥ 3ameHbl Ha BO3NYX

narpyska ¥ SRppOuS e (apYGiah BOY), TEUTEPATIDS KITOpOro BTG ST 1008 Sl e

oT ¥ awepe. llooTynvwuii  Kamepy caexvii BO3RYX ROMXeH uiTh OXnaxeH
BEHTMASLAN ortiappisiol parypelno

©OBOY L1 KAMEPb! ONONHATENLHYED TENNOBYHO HAMPYAKY Oavy. 372 HAIPYIKA ONPENENALTCS 10 dOPMYTIE:
Klx
Qaen = Georo - Ai, kB [

1718 Gaass — NPUTOK HAPYXHOTO BO3AYXA B KaMepy, Ki/c;
Ai — Pa3HOCTL SHTANLNMIA HAPYKHOTO BO3AYXA U BOIAYXA, HAXOAAWErocs B kamepe, kx/kr;
A= fuap = Formp,
TAE fuap — SHTANLIMA HAPYKHOTO BO3AYXA, KIBKIK
ismmp — SHTANLAMA BOAYXA B XOMOAUNLHON KaMepe, KKK,

[1nsi NaHHbIX TEMNIEPaTYPbI U OTHOCHTENLHON coor IHaveHms
BO/IYXa MOTYT BbiTh HAViALEHb! NMBO M0 MArPAMME BIGKHOTD BO3AYXA, NVEO 13 CEUMANbHbIX TABAML.

[varpamma BrIaxHoro BO3AYXa "BArocoEpKanie d — SHTANbNMA i", UIBECTHARA TAKKE KaK avar-
pamma Monwe, npeacrasnena Ha puc. 2.3. Ana BO3aYXa B
TOuKe AVArpaMMbI HEOBXOAVMO 3HATL N KpaviHeii Mepe ABe BenvuvHb. B obliem crydae B Kawecrse
TAKMX BEMMUMH CMONL3YIOTCA TemnepaTypa Boaayxa, °C, v ero oTHoCUTenbHaR BAaXHOCTL o, %. fo-
YCTUM, 3202HO, YTO feuyo = +25°C 1 0 = 70%. Torna pe 25°C G kpuoit
© = 70% nonyuaem Touky A (cm.puc. 2.3), anaroconepxanue kotopoii d = 14 rfkr cyxora soanyxa, a
i= 61 kb ans Toukn B 1= 18°C v o= 85% wmeem d = 0.9 rikr
vi=-16Kir. B i AvBAias +61 - (-16) = 77 ki

3aMeTUM, UTO AVATPAMMA BNBXHOMO BO3YXA CTPOUTEA N0 hopMynaN

d=0622 —2 P
B-9 ps
"

i=t+d- (2501 +193n,

T4€ 0 — oTHOGHTENLHAR 0 = polps, s — I 8O NPV AAHHOV
TeMnepaType, pn — NAPUMANEHOE AGBNEHME NAPOB BOALI NPH AAHHOV TeMnepaType, 1 — Tem-
neparypa, °C, ans H— nasnenns

B = pacso + Py CPERHETO B RAHHON MECTHOGTH. fJwarpama ka puc. 2.3. pacc-wTana A fas-
nexvs 104300 Ma (782 mm pr.cr.).
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BHavenne Gu pasHo:

Vip « Prav ke
Gaoro = s
86400 e
1@ Viyp — MPUTOK HAPYXHOTO BO3AYXa, MYCYTHA, B XOOAVAILHYIO KaMEPY,
Praw — MNOTHOCTL BOAYXA B XONOAUNLHON Kamepe,
86400 — umCno cexyH B 24 yacax (cyTkw).

MnoTHocTs BO3AYXA B i Kamepe no

e po B03nyXa NpY patype 0°C (po = 1,293 krim*)
fau — TEMNEPATYPA B XONOAUNLHOM Kamepe, °C.

HakoHeL| 1A CYTOYHOTO NPUTOKA HAPYIKHOMD BO3/yXa MMeem

3
M

Vip = Viau 1,
cymxu

1218 Vigy — OBbEM XONORMALHOIR kamepsi, MO, 1

70

cTenes BosAyxa s i kamepe, cyTkv';

W

(06beM Vi Bepetca & ).

Mpumep pacyeTa. OBPaTUMCA K MPYMEPY M3 NYHKTA 2.2, CINTaA KaMepy BEHTVNVpYeMoN
OBbem KaMeps XpaHeHIA JAMOPOXEHHOTO MACa
Vian = 12 - 15 - 6 = 1080 4.

CreneHs 06HOBREHNA BO3NYXA

70
n=———=2,13 cymuu”"
1080
CreposarentHo

Vip = 1080 - 2,13 = 2300

cymzu
MnotHocTs Bo3AyXa B Kamepe
1293
Prax = 2—8 = 1384 5
1+ n
273,15
TPUTOK CBEXErO0 BO3NYXA
3
Gano = 2300 ;‘ﬁ - 00368 =

B Hawem nprvepe HAPYXHLIA CBEXWII BO3NYX MOCTYNAeT B Kamepy ¢ Temneparypoii +25°C npu
Mo BN@XHOO BOIYX, PHC. 2.3, HAXOMNM iy = 61 KILKIKT.

TO4HO TaKKe ANA BO3AYXA B XONOAWILHON Kamepe npy 1 = -18°C 1 o = 95% avarpamma 2.3 gaer
Faromp = =16 KIXKIKT.

GRenoBarensHo, Ai = i - iwnmp = 61 - (-16) = 77 KIW/KT
Takum 06padom, Tennosas Harpy3ka, 0ByCrOBNEHHAs NPATOKOM CBEXEro Bo3ayxa
Qaen = 0,0368 - 77 = 2,837 kBm .

BmecTe cTem, pacyeT MoxeT b ropaano
npouie Ge3 MCNoNb3oBaHNA AvarpaMMs! pUC. 2.3. No (opMyne
f kKA

86400 <

Qaen =1 - Vaw - gyo
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§ O Bnarocoacpxanne, r/kr
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d A i
124 1 .
leq | 425
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1,26 nf
ad
1.28 o 3HaYeHWUA IHTANLNMK | NPU HU3KUX TEMNEpaTYpPax
: (BNaXHOCTL MOXHO HE Yy4WUTHIBATE)
o Temnepartypa, °c JHayeHwne aHTansnui i, KOw/kr
1,309 0 -20 -19
N -25 -24
-30 -29
132 o -35 -35
-40 -39
40
o)
1.34 A%
-10
1,36 o
i
-15
1
38 R
5
g [ryrrIrrrryrrr Ty [T [Ty rr[rrrr [ rrrr[rrr)
£ 0 5 10 15 20 25 30 a5 40
- E MopunanbHOE LABACHWE BOAHBIX NApos, mOap

Puc. 2.3. lnarpamma BnaxHoro Bosgyxa ana armocteproro gaenedun 104300 Ma (782 mm pr. CT.), HICNONL3yeman
ANA pacyeTa U3IMEHEHWW IHTaANLNWK.
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T gy — ypenbHbI & Kamepy, i o7 paanocTn patyp
BNAXHOCTV BOIAYXA B KAMEPE W CBEXETD BOAYXA. 3HAGHUS gy NPUBEACHS! B TABMME 25,
f— 80anyxa. Mpw HaKol uHTeHCHBHOCTY £ = 0,5,

pU HOPMANLHOIA £ = 1,0 1 MYt BLICOKOI MHTeHCvBHOCTH £ = 1,8.

Ucnonkayn Te e VCXOpHbie HaNHble, YT W B NPEmLmyweM npumepe, umeem: s = 2,13,
Veaw= 1080 . Ua TaBniages 25 Anst 14, = 25°C, @uy = 70% 1 1, = -18°C unrepnonupys nonyunm
v = 25,4 wan/m®. Cunraem, 4To n B03nyxa Toecms f=1,0.

Toraa Qe = 2,13 - 1080 - 25,41/86400 = 0,68 kxan/c,

Wnn, nepexons Kk cucteme CH, Qun = 0,68 - 4,1868 = 2,847 BT, T0 €CTL NOMY4EHHLIA pedynbTarT
NPAKTU4ECKY COBNAAAET C PEe3yNbTATOM FIEPBOTO BapHaHTa pacyera.

Tabnuua 2.5.
3  ; P oy KKE"/MJ, B 3aBUCMMOCTH
OT TeMNepaTypLl B KAMepe /., TeMNepPaTypb! h.uy
" W Prap HAPY © BO3AY

Temneparypa B Kamepe 7., °C
3 | 25 | 20 | 45 | 10 | 5 0 | 45 | +10 | +15
+10 40 16,00 | 1390 | 11,70 | 9,80 7,30 5,20 2,70 0,00 | 0,00 0,00
50 | 16,70 | 14,50 | 1230 | 10,20 | 790 | 560 | 3,90 | 040 | 0,00 | 0,00
60 17,20 | 15,00 | 12,80 | 10,70 | 840 | 6,20 350 0,90 | 0,00 0,00
70 17,70 | 1550 | 13,30 | 11,20 | 890 | 6,80 390
80 | 18,20 | 16,00 | 13,80 | 11,70 | 940 | 7,40 | 430 il
+15 40 19,20 | 17,00 | 14,80 | 12,70 | 10,20 | 8,00 5,40 270 | 020 0,00
50 | 2020 17,90 | 1570 | 13550 | 41,20 | 8,80 | 620 | 350 | 1,00 | 0,00
60 21,10 | 18,80 | 16,60 | 14,40 | 12,00 | 9,70 7,00 4,30 1,80 0,00
70 | 22,00 | 19,70 | 17,50 | 1530 | 12,90 | 1060 | 7.80 | 510 | 2,60 | 0,10
80 22,90 | 2060 | 1840 | 16,20 | 13,80 | 11,50 | 8,60 590 3,40 0,90
+20 | 40 | 22,40 | 20,10 | 17,90 | 15,60 | 13,10 | 10,80 | 810 | 550 | 2,80 | 0,30
50 | 23,70 2130 | 19,10 | 16,80 | 14,30 12,00 | 930 660 | 4,00 140
60 | 25,00 22,60 | 2040 | 18,10 | 1550 | 13,20 | 10,50 | 7,70 | 510 | 2,50
70 | 26,30 | 2390 | 21,70 | 19,40 | 16,70 | 14,40 | 11,70 | 880 | 6,20 | 360
80 | 27,00 | 2520 | 23,00 | 20,70 | 17,90 | 1560 | 12,90 | 9.90 | 7,30 | 4,70
+25 | 40 | 26,00 | 2360 | 21,30 | 19,00 | 16,50 | 14,10 | 11,40 | 8,60 | 6,00 | 340
50 | 27,80 | 2530 | 23,00 | 20,70 | 18,10 | 15,70 | 12,90 | 10,20 | 10,20 | 4,60
60 29,50 | 27,00 | 24,70 | 22,30 | 19,70 | 17,30 | 14,50 | 11,70 | 11,70 | 6,10
70 31,20 | 28,70 | 26,40 | 23,90 | 21,30 | 18,90 | 16,10 | 13,20 | 10,40 | 7,60
80 32,90 | 3040 | 28,10 | 25,50 | 22,90 | 20,50 | 17,70 | 14,70 | 11,90 | 9,10
+30 | 40 [ 3020 | 27,70 | 2540 | 23,00 | 2040 | 18,00 | 15,10 | 1230 | 9,50 | 6,70
50 32,50 | 30,00 | 27,60 | 25,20 | 22,50 | 20,10 | 17,20 | 14,40 | 11,50 | 8,60
60 | 3500 | 3240 | 30,00 | 27,50 | 24,80 | 22,30 | 19.40 | 16,50 | 13,60 | 10.70
70 37,50 | 34,80 | 3240 | 29,80 | 27,10 | 24,50 | 21,60 | 18,60 | 15,70 | 12,80
80 | 40,00 | 37,20 | 34,80 | 32,10 | 2940 | 26,70 | 23,80 | 20,70 | 17,80 | 14.90 |
+35 40 35,00 | 3240 | 30,00 | 27,50 | 24,80 | 22,30 | 19,40 | 16,50 | 13,60 | 10,70
50 | 3840 | 3570 | 3320 | 30,70 | 27,90 | 2530 | 22.40 | 19.40 | 16,50 | 13.60
60 | 41,60 38,80 | 36,30 | 33,70 | 30,80 | 26,20 | 2520 | 22,20 | 19,20 | 16.20
70 | 44,80 | 41,90 | 39.40 | 36,70 | 33,70 | 31,10 | 28,00 | 25,00 | 21,90 | 18,80
|| 80 48,00 | 4500 | 42,50 | 39,70 | 36,60 @ 34,00 | 30,80 27,80 | 24,60 | 21.40
+40 | 40 | 41,00 | 3830 | 3570 | 33,20 | 30,30 | 27.70 | 24,70 | 21,70 | 18,70 | 15,70
50 45,20 | 4240 | 39,80 | 37,10 | 34,20 | 31,50 | 28,40 | 2540 | 22,30 | 19,20
60 | 49,50 | 46,70 | 4390 4120 | 3820 | 3550 | 32,30 | 29,20 | 26,00 | 22.80
70 53,80 | 51,00 | 48,00 | 45,30 | 42,20 | 39,50 | 36,20 33,00 | 29,70 | 26,40
80 58,10 | 65,30 | 52,10 | 49,40 | 46,20 | 43,50 | 40,10 | 36,80 | 33,40 | 30,00

| tuaps °C | Py %o
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2.4.| Tenaosas B Tex Criyuasix, KOrAa B KAHECTBE MOMELLEHIs AN XPAHEHUS NULLEBOI NPOAYKLUM KCNONb3YIOTER
Kamepe, PACYET TENMOBOI HAIPY3KA BENENCTBUE OTKDb-
Harpysxa BaHWs IBEDEi KAMEPbI DV €8 SATPY3KE 1 BbIrpy3Ke. B OBLLEM CNyae KAXOAs KAMEDA MOXET UMETH
BCAEACTBUE HECKOMbKO [BEPEV, OAHAKD CHXTAETCH, YTO WX OLHOBPEMEHHOE OTKDBITVE NPOVCXOAWT O4eHb PEaKO,
OTKpbIBaHMS TI09TOMY TENNOBYI0 HATPY3KY BSNGACTENE OTKPLIBANYS ABEPEIi KaK NPABKIIO PACCHVTHIBAIOT TONBKO ANA
= onHoi RBepH. DopMyNLI ANS pacueTa nBepeN, nnw, Kak ee

ABepen

HACTO HA3LIBAIOT, TEMMIOBOV HATPY3Ky Emencmme vHprnbTPAUNN BOANYXA Quup, MOTYT MMETH
PaINVHHbIA BIAA, OAHAKO VX CTPYKTYPA NPUMEPHO OVHAKOBA 1 BIMSIVT Tak:

OQuup=¢q - Dc- Dy (1 - E), xBm,

1116 g — GYMMApHaR GyTOHaR TENNOBas HArpyaka Ha XoNOIMALHYIO Kamepy, KBT, ANA NONHOGTEIO
YCTaHOBMBLUErOCS BOIAYLIHOMD NOTOKA C Y4ETOM Pa3HOCTEN MNMIOTHOCTY, TENNOCoaepXa-
s, Py " 0 Boanyxa,
a Taleke Pa3Mepos ABEPHOND Npoema;
DT — KOADOVUMEHT, YUTLIBAIOUIAA BPOWS, KOS B TEHGHYE CYTOK ABBPE OCTAGTCS OTKPLITOR;
Wit xapakTep OTOKA B IBEPHOM NpoeMe;
E — cTenenb sMdeKTVBHOCTY 3aLLMTHOIO YCTPOHCTEA (38BeCk) ABEPHOTO Npoema.

B Ans pacyeTa [AHHOI XOPMYNbI NPUBEIBHb! HUXKE.
4= 0.692A (G - i,,np,nf‘,,,\lﬂ(l = %’“] ;
i

14ie A — NNowLanL ABEPHOTS NPoeMa, M2. [Insl NpsIMOyronLHoli Asepu A = I - L,
e H — Bbicora UL — LUUpUIB HEEDHCTO TpOBNS, W
inap, aw— KIbwKr, coot
W BHYTPEHHEero Bo3ayxa;
Prap, Pt Kiim®, coo W BHYTPEHHEO BO3AYXa;
Fin —KOIDUUMEHT, YUUTLIBAIOW Wi PAIHOCTL NNOTHOCTEH BO3NYXA CHAPYXY U BHYTPM KAMEPbI

5
5

—2 |

4
14 Pen
Prap

3navenns Fm ANA cnpasky Aakbl B Tabnvue:

Fm=

| pulpees | 095 1 1,05 [ 11 [ 115 [ 120 [ 125 | 1,30 [ 1,35 [ 140 |
Fm 1,013 1 0988 | 0,976 | 0,965 | 0,955 | 0,945 | 0935 | 0926 | 0917
KoachcpuumenT D; onpenenaeTca no opmyne:
N omxp + 60Tomsp
Di=
86400
1€ 1 — EXECYTOMHOE YUGNO0 NPOXON0B YEPE3 ABEpHOA NPoem;
THomp — BPEMA OTKPLIBAHV/IAKPLIBAHVA ABEPH, €, MY KAXAOM NPOXOLE;
2emncp — BPEMS, MUHYTbI, B TENEHUE CYTOK, KOTAR ABEPE OGTAETCS OTKPLITOM
SHAYEHNE T1ommsp AN OBLIMHBIX ABEPET, w ypka, pasHo
NPUBNVANTENLHO 25 CEKYHRaMm, 3 [N BbICOKOCKOPOCTHLIX ABEpel HAXOAUTCH B npefenax ot 10 1o 15
cexyHr,
BPEMS! T2umey ONPEACISIETC N0 DOPMYNE Tarsg = Vormsy M,
111€ Vomep — CPE] , B TEMEHVE KOTOPOFO 1BEPb OCTAETCA OTKPBITON
ANA 3arpy3Kn (BLINPY3KV) TOBAPA, MUH/TOHHY (oM. Tabnvuy 2.6.);
o — cy i Tosapa, Y
Cyroubin Tosapa B i Kamepe viexons wa

YCRIoBUIA €€ (ero) akennyaTauw v, KaK npasuno, cocrasnser ot 5 no 26% nonHoi BmectumocTy M, kr,
Kamepe! (xpaHunuLLa)

Tabmmua 2.6.

CpeaHss NPOAOCKMTENLHOCTL OTKPLITMS ABEPYM NPU 3arpy3ke (pasrpyake)
XONoAUNLHOA KaMepbl (XpaHunuwa)

Twn ToBapa \ Tl Vomip,
MsicHbie TyLww Ha KpIoKax | 1.0
\LiTaBeny Ha nonnoHax | 0.8
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MonHas BMECTUMOCTL XONOAMIbHON KaMEPbI MOXET BbiTh paccuntana no (opmyne:
M=F " hum - pyen - M0, K
121€ F— NOBEPXHOCT M0N1a XONIOAVNBHON KaMEpbI, M2
T BbiCOTA
Pyer — NNGTHOCTB YKNAAKW NPOAYKTOB, HAXOAALMXCA B Kamepe, Kim® (om. Tabnnyy 2.7);
110 — KOahENUMENT PaaMeLLeHIs ToBaPa Ha o1y KAMEPLI C YHETOM NPOXOBOB,
i Mexay AuKamy, v (cm Tabnmuy 2.8).
Tabnuua 2.7.
n by npopayKToB B Xonog HO Kamepe, Py
MpoaykTs! P KM Ynakosxa
KnBOTHLIE NPOAYKTLI:
Kup HMBOTHLI 900 AuwwKm
Macno cnvsouHoe 650 BouoHKm
1000 |KopoBiku KapToHHLIe
Monoxo 800 AwKm
MSICO OXNaXEHHOE Ha KDIOKE 350 Buasan
conewoe 850 KopoBKku
sanexoe 650 TIOKM
Msico moposeHoe
roesnMHa 300 BHaBsan
BapanvHa 300 BHasan
CBUHMHA 350 BHaBan
Pui6a & paccone 350 |Boukw
cenbam 800  |Gouw
Tpecka coneras 600 e
capuHe! 900 |Goun
Cano 500 o
Cano cavroe Tonneroe 550 |Gapev (seppa)
Cano conetoe 650 Gourw
CynponyKTel MsicHbIe 500 Boukm
Cop 500 |suwwkn
Alua 350 ALK
KeNnToK 600 Boum
ENTOK 3MOPOHEHHbIA 1000 |dnsrn
PacTuTensHbie NPOAYKTLI (0BOWM)
BeneHbif ropoLeK 700 |mewsu
BeneHbif ropoweK 440 |BbicTpan ynakoska
Kanycta 610  |GbicTpan ynakoska
KanyGra WseTHas, couseris 330 BbiGTpas ynakoska
Kaprodens 400 MELKN
700 BHaBan
Kykypyaa 700 |mewkn
TNyk penaTsiit 450 ek
MopKoBl, KyGuKM 420 |GeicTpas ynakoska
| OsowHoe pary 420 BbicTpas ynakoska
Orypup!, KpyXoui 500 BbicTpast ynakoska
Mepey 400 ey
Pena, peanc 600 BHaBan
|Con B 3epHax 800 MewKn
TomaTI, KpyoUKY 500
®acorn 600 Mewky
700 BHasan
®acons, CTpyuKki 370 BbicTpas ynakoska
|Yeuesnua 600 MELKN
Winunat 610 BuicTpan ynakoska
PactutensHbie npoaykTsi (hpyKTel n Aroasi)
Anenscubi 400 |supn
Banars 250 |rpospen
300 s nepessHibie
Buuwms 450 BbicTpan ynakoska
Nsiom 600 Aupn
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ManHzapHHbl 450 ALY
Miope ABnoMHoE 670  |GbicTpan ynakoska
OpyKTbI IKIOTUYECKHE 350 AWK
lenkosnua 600 g
800 BHasan
SAGnokn 350 g
Sirons pasubie 450 |BbicTpas ynakoska
TMpouue:
ApEXMC OUULYEHHBIA 400 MWK
ApaXHC HEOUVLLEHHBI 250 MeLKkn
BuHo 400 Boukm
650 |KOWTEfiHepbI MIACTMACCOBIE
Tlecepr 156 KapTOH 1 aniomMHMEBas donbra
[poxci nexaphbie 260 nakeTh!
3epHo 650 BHaBan (6ea ynakosk)
Kakao 450 MewKn
Kodbe nyujenbiii 500 |mewkn
Kodhe HEouMLLEHHLIT 450 MeLwku
KyrAnapHs1e nonychaBpukars: B honre 175 |rapenku cTpems oTneneHusMA
325 TapenKkU ¢ OLHIM OTAGNEHIEM
Makaponbi 200 ALK
Macno pacrutenshoe 650 |Boukw
Men 900  |Gouw
MuHpians onLLeHHbi 500 Metwku
MVHZaNG HEOUMLYE HHBIT 350 |mewsu
Myxa 700 |mewsn
| Mupoxeile (neverbe) 240 |kapToH v aniomuHMesan donra
cyxve 100 |naxersl
C KpemMoMm 70 KapTOHHbIE KOPOBKK
Mveo 600 Boukm
650 AUVKH
PakoBiHb! 40 KopavHIw
Puc 700 MELKK
Pom 550 Boukm
Caxap 750 MELKH
Conon 400 Goykm
650 MELLKN
Tabax 250 TIOKN
350 o
Xne6 250 BHaBan

Tabmaya 2.6.

KoadhpuumeHT pasmeLyeHus ToBapa ng Ha NOMy XONOAUNLHOW Kamepbi
B W OT TMNa Y

Tun Tosapa
OxnaxaeHHbIe TOBAPE! HA NOAACHAX Manan copoony dBapors
Bonbwasn cropocTs o6opoTa

manas cropocts obopota

BaMOPOXKEHHBIE TOBAPLI HA NOLAOHAX
Bonbwan ckopocTe oBopoTa

Dy coboi Tekylei K
VHTEHCMBHOCTI MPW MONHOCTLIO YCTAHOBMBLIEMCH BO3MYWHOM NOTOKe. SWadenve Dy sasuent of
PasHULLI TEMNEPATYP BHYTPU KAMEPL! U CHAPYXMA, MeHsISck of 1,1 ansi paaocTy 7...10 K f10 0.8 npu
paakocTyt 16 K 1 bonee.

Creners 3cheKTUBHOCTH 3aLMTHOTO YCTPOFCTEA F 3aBUCHT 0T 60 KOHCTPYKUWM. [py oTCyTCTBMM
i E=0,pns ycrpoicTea pbI £ = 0,2, Ans ¥ 3aBeck!

E=07.

Mpwrmep pacyerTa. Bi pUMepy n.2.2. v TENNoBYHo Harpyaky, o6ycnos-
TIEHHYHO OTKDbIBAHVEM ABEPEW Qung.

Haxonu CyMMapHyI0 GYTOHHYHO TEnnoByko HarpyaKy q. Ameen
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— nnouyaze ABepHoro npoema A = H - L=2,5-2,0 = 5 M7

— Pa3HOCTL HTANLMWI Al = fuap - fae = 67 - (-16) = 77 KIXIKT (7w BerMavHE! Gbinn Haiimebl B N.2.3.);
— pan = 1,384 krlu® (aHavienve py, TaKKeE BbIN0 pacCHMTANO & n.2.3);

— puep = 1,293 (1 +25/273,15) = 1,185 krim’;

— AN Frn AMeem

3
B

Fm =

Torna

¢=0692-5-77- 1,384 - 0,9586- '\/2.5 L= ]l"izz = 211,92 kBm .

Ans pacvera koapdmumMenTa D: BHAYANE HalAem NonHylo BMECTUMOCTE Kamepb M:
M=12-15-45 300 0,75 = 182250 xe,

/1€ BLICOTA WTABENMPOBAHKA fiin = 4,5 M, pyex = 300 K/’ (GM. TaBAMLLY 2.7, FOBAAVHA MOPOXEHES
sHasan), no = 0,75 (raGnmua 2.8, 3amMopoxeHHbIe NPOAYKTbI Ha NOALOHAX C MANOI CKOPOCTLI
o6opora).

CuNTas, YTO CyTOuHBIF FPY300BOPOT paBeH 10% OT NOMHON BMECTUMOCTA KAMEPSI, MOAYYUM:
mpp=0,1 - M =0,1- 182250 = 18225 e,

Toraa BPemMA T2omg ONPEABNACTCA KaK:

Tomxp = 0.8 - 18,225 = 14,58 yun,

1218 Tosp = 0,8 MAH/TONHY (CM. TAGNWLY 2.6, TOBAP, NOCTYNAIOLLII HA MOAOHAX).

CHUTas, 4TO CYTOYHbIF 06 326
Do Q15 HO0 1438 g
86400

TA€ T = 15 cexyna (aBTomaTVuecKHe nBepH).

Ecav np 70 sawpTHOR yreteyer, a D= 1,1, nony-m;

Qe = 211,92 - 0,01117 - 1,1 = 2,6031 kBm = 2603,1 Bm .

B prifie NMTEPATYPHLIX UCTOYHUKOB HOPMYSa /115 PACHETA TENIONPUTOKE MHAUIBTPALIM MMEET BULL

Quip = [8 + 0,067 omp - Alinap — ig,.,pw\/nll . ”?"’! 1-E), Bm,

TA€ A= fugp - o, K, PASHOCTE TEMMEPATYP HAPYXHOTO BOSNYXA (fucp)
W BO3AYXA BHYTPY KaMEPb! {t);

= 2 i — OTHOCATENLHO® BpENS, B TeNENHG KOTOPOTO
150Pt HXORUTCR B OTHPLITOM COCTOS A

OcTansHbie 0503Ha4EHIS Te XKe, 4TO v B (XOPMYNAX Bbiwe. VICNONbIYS KCXOAHBIE AAHHbIE NPEib-
QYWEro NPUMEPa, ONPesIenyiM IHa4eHe Qi C Y4eTOM TOr0, ¥T0 Ar = 25 - (-18) = 43K (cmpuc.2.1), a

Taa = W = 0.61 mwsfuac, Monysuns
Quup = [8 +0,067 - 43] - 0,61 - 1,334 5'\/25 oA
ip= ’ SRR ’ 1,384
(61 = (=16)) - 1 = 2120, Bm .
[Lins pacyera B peay b MOKHO BOGT Takxe ypas-
Herurent:

3A0 "OCTPOB", 129347, Mocksa, U-347. Ter./@axc: (095) 582-6011, 582-6322, 581-3039. ®axc: (095) 742-2518 21



PYKOBOACTBO NO PACHETY

o

Quup = 0.577AH" [ o

][L] Dz DAl — E), xBm ,
Ry
4€ 0,/ A — yReNLHBIA TeNNoNpYTOK Ha GAVHNLY TIOWAAN ABEPHOre npoema, KBT/M?
(aHaMEHNA Q; / A NPVBEASHEI Ha rpachvke puc. 2.4);
R, — napameTp, xapaKTepaylowyii OTHOLEHHE TENMONpHTOKA 3a CHeT Boree BLICOKro
TENNOCORepKaHYA CBEXETO BO3AYXA K MONHOMY TENMIONPUTOKY G YHETOM BNaXHOCTH
cpefbl v B Kamepe w3 Tabnuy 2.9 1 2.10).

OcTansHble 0BOHAUBHIA T& XE, UTO U B HOPMYNaX BLILE. BHOBL ONPERGNVM HAYSHNE Dung,
110Mb3YACh UCKOTHbIMM AAHHBIMM HALUSTO NPUMEPa

Wneem: A =5 w2, H™ = 1,68 M*° A8 1 = 25°C 1 1o, = -18°C 13 rpacuika (2.3) nonyuaem Q. /A =
25 KBT/M® U, UHTEPNONUPYA AaHHbIe TaBnnu (2.9) v (2.10), R, = 0,596, oTkyna

Qunp= 0577 -5 1,58 - 25 [#] 001117 - 1,1 - 1,0 = 2,896 xBm = 2896 Bm.

0,596
Tabnnya 2.9.
3 Rim ™ OT yp
" py ©
s, Wy, | Quaps TewnepaTtypa B kamepe, °C npv ot 01 @ =90%
¢ || % [30 .2 | 20]-5][-10] 5 0 5 10 | 15

30 18,7 3 | 076|075 074|073 072 072 | 0,73 0,87 —
30 |218| 40 071|069 068 | 066 065 063 | 0,63 068 | 0.83
30 239 50 066 | 064 062 060 | 059 | 0,57 | 0,56 0,

049 |

30 | 258 | 60 | 062 | 060 058 056 | 054 | 052 | 050 048

35 | 190 | 20 | 080|079 | 078 077 | 077 | 077 | 079 0% | — |
35 | 216 | 30 | 072|071 | 069 088 | 067 | 066 | 067 072 | 086
35 | 240 | 40 | 066 | 064 | 063 061 | 059 | 058 | 0,57 058 | 063

35 | 263 | 50 | 061 | 059 | 057 | 055 053 | 052 | 050 | 049 | 048 | 050 |
35 | 283 | 60 | 056 | 054 | 053 051 049 | 047 | 045 | 043 | 042 | 041 |
40 | 207 20 o076 075 | 074 | 073 | 072 | 072|073 | 075 082 098 |
40 | 236 | 30 | 068 | 066 | 065 | 063 | 062 | 061 | 0,60 | 061 | 062 | 068
|40 | 262 | 40 | 061|059 058 05 | 054 053 | 052|051 | 050 | 052
40 | 286 | 50 | 0,55 | 054 | 052 | 050 | 048 | 0,47 | 045 | 043 | 042 | 042

P iy — TEMINEPATYPA HApYXHOTO BO3yXA N0 "CyXOMY" TePMONETPY; ity —
| remneparypa B0anyxa no y Py
yxa
TaGnuua 2.10.
3 Rim TM OT
n 0 BO3AYXA U YpL! B kamepe
[ T & Temneparypa 8 kamepe r.., °C npy o 0 0=90%
% 40 | 35 | 30 | 25 | 30 [ .5 [ .10 5 0

20 100 | 062 | 060 | 057 | 055 | 053 | 050 | 044 | 044 @ 041
20 80 | 067 | 065 | 063 | 061 | 058 | 056 | 055 051 | 048
20 60 | 073 | 071 | 069 | 068 | 065 | 063 | 061 | 060 & 059
20 40 | 080 | 079 | 078 | 076 | 075 | 073 | 073 | 073 | 076
20 20 | 089 088 | 087 | 087 | 087 | 080 093  —
15 100 | 067 | 065 | 063 | 060 | 058 | 055 | 051 | 048 | 045
% 80 | 072 | 070 | 068 | 066 | 063 | 061 | 058 055 053
15 60 | 077 | 076 | 074 | 072 | 070 | 068 | 066 | 065 066
15 40 | 084 | 083 | 081 | 080 | 079 | 078 | 078 | 079 | 087
15 20 | 091 | 091 | 090 | 080 | 090 | 091 | 083 | — | —
10 100 | 072 | 070 | 068 | 065 | 062 | 059 | 05 | 052 | 048
10 80 | 076 | 075 | 073 | 070 | 068 | 065 | 063 | 060 | 059
10 60 | 081 | 080 | 078 | 076 | 075 | 073 | 071 | 071 | 077
10 40 | 087 | 08 | 08 | 084 | 083 | 082 | 08 | 08 | —
10 20 | 093 | 093 | 082 | 082 | 092 | 084 | 099 | — | — |
5 100 | 077 | 07 | 073 | 070 | 067 | 064 | 060 | 055 | 049
5 80 | 081 | 079 | 077 | 075 | 072 | 070 | 067 | 065 & 068
5 60 0,85 0,83 0,82 0,80 079 | 077 0,77 0,79 =
5 40 | 089 | 088 | 088 | 087 | 086 | 086 | 089 | — —
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2 20 0,95 0,94 0,94 0,94 0,95 0,98 — — —
0 100 0,81 0,79 0,77 0,74 0,71 0,67 0,63 0,56 r—
0 80 0,84 0,83 0,81 0,79 0,76 0,74 0,71 0,71 —
0
0
0

60 0.88 0,86 0,85 0.84 0,82 0,81 0,83 0,98 -
40 0,92 0,91 0,90 0,89 0,89 0,91 0,98 —_ —
20 0,96 0,96 0,96 0,96 0,98 — — — —

5 100 | 085 | 083 | 081 | 079 | 075 | 071 | 065 & — =
5 80 | 088 | 08 | 085 | 083 | 081 | 078 | 078 & — —
5 60 | 091 | 090 | 088 | 087 | 087 | 087 | 098 & — -
5 40 | 094 | 093 | 093 | 092 093 | 098 | — — —
5 | 20 | 097 | 097 | 097 | 098 | — — s | s =

10 | 100 | 088 | 087 | 085 | 082 | 079 | 074 | — — —
-10 80 | 091 | 089 | 08 | 08 | 085 | 084 | — 2 =
-10 B0 0,93 0,92 0,91 0,91 0,91 0,97 — — —
-10 40 | 095 | 095 | 095 | 095 | 098 | — — — —
-10 20 | 098 | 098 | 099 | — = = = = =
-15 100 0,91 0,90 0,88 0,85 0,81 — — — —_
-15 80 | 093 | 092 | 091 | 089 @ 089 | — - - -
-15 60 0,95 0,94 0,94 0,94 0,98 — — — —_
-15 40 | 097 | 097 | 097 | 089 | — — - - -
15 20 | 099 | 099 | 100 | — - - — — —

Takum 0Opa3om, pacyeTsl No BelleNpyUBeaeHHLIM (hOpMyNam NPy OAHWX U TEX e NCX0OQHbIX AaHHbIX
NPUBOAAT K BNW3KUM 3Ha4eHnam (.. (CooTeeTcTeeHHo 2603, 2120 n 2896 Br). Mockoneky Bce npuse-

AeHHbie (hopmMynbl Ans pacueTa Qg ABNAINTCH IMNUPUYECKMMI, Mbl pekoMeHdyem Bpate nubo cpeaHee
3HayeHue, KOTOpoe B AaHHOM cny4ae pasHo npumepHo 2540 Bt, nubo makcumansHoe, 4to ofecneuur
onpegeneHHbIn 3anac pabounx napameTpos YCTaHOBKM.,

B priae cny4aes xonoaunsHele KaMepsl UMEeIoT TEXHONOMMYECKME OKHA, YepEe3 KOToPbLIE NoANeXaLLan
nepepaboTike NPoAyKUWA NOAAETCA HENpepsIBHO. 3TO MOryT BbITh KAMeps! ANA 3akanki MOPOXEHOro,
3aMOpPO3KkK NensMeHen M 1.n. B TakMx cny4asx maccoobmen Mexay BO3nyxoM XonoaunsHOW KaMmeps! 1
OKPYXaKLWen cpeaon TakKe NPoOMCX0aMT HEeNpPepbIBHO B TEYEHWE BCEro BPEMEHW TeXHONOrMYeckoro
unkna repmoobpaboTtkn, B pedynsTarte 4ero npouecc MmaccoobmeHa CTaHOBUTCHA KBAa3UCTaUWOHaPHBIM
(cm.puc.2.5). Ana Takoro maccoobmeHa TEennonpuToxk B pesynstare vHpunsTpauun MoxeT Bbite
paccuurtad no popmyne:

Qﬂmﬁ = [}ﬁﬁffnﬂ“m;p - fﬁu}ﬂunpﬂ‘[“ - E), kBm ,

roe Uy — MakcuMmansHoe aHadYeHne CKOpoCTH BO3QyWHOMND NOTOKA Yepes TeXHONOrMYeCckoe OKHO, M/C;
Trmp

24
Ty — BPEMA, YaChbl, KOTOa B TEHYEHWE CYTOK 330eWCTBOBAHO TEXHOMNOMMYECKOe OKHO,

E — adhhekTUBHOCTL 3aBeckl TEXHONOMMYECKOro OKHa;
A — nnowans NpoXoaHoro CeYeHus TEXHONOTMYECKOTO OKHA, MZ,

D. = — KoahDUUUEHT ANUTENBHOCTU TEXHONOMMYECKOND UWkna TepmoobpaboTim;

3navenve U, moxeT HaxoguTeca B npegenax ot 0,1 go 0,8 m/c B 3aBucumocTy OT nepenaga Tem-
nepatyp Kameps! U OKPYKALWER cpeasl.

OTA0ARCHHA H Hesn ="

////E]JHET"ITI‘]HI{H JbLIa

. Teniabid BO3OYX

™
/ ( =)/ £ XONOAHbI BO3IYX

(=

MNQNST /T

Pwuc. 2.5. XapakTep maccoobmMmeHa Yepe3 TEXHONOrMYeCKOe OKHO XONOAWNLHOW KaMepbl.
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DTOT BYA TENNOBOI HATPY3KU FBNABTEA CNEACTBYEM TOFO, U4TO NOYTU BCEIAA TEMNEpaTypa 3aKkna-
enAosas Py paTyp:
———— 8 Kamepy BbILLE TEMNEpaTypLl B kamepe. CeaosatensHo, npo-
PY LyKTbi B TEMEHVE ONPRLIENEHHOO BPEMEHY, MOKA UX TEMNEPATYPA HE CPABHAETCA C TEMNEpaTyPOi
npu BHYTPW Kamepbl, GYAyT BbIAEeNATL B BHYTPV KaMepbl KOMVHEeCTBO Tenna.
TepMoodpadoTke Tennosan Harpyaka, Temnepartypsi & Kamepy npopy
NpoAYKTOB B0 TEMNEpATYPbI XPAHEHIS, ONPEnensiercs no dapuyne:
(tnp - €1 - (01— 12) + mpp - L+ mwp - 2 - (12— 13))
Onpod = (onp w e . KBm ,

86400

rpe

— CyTONMBIA FPY300BOPOT MPOAYKTOB, KIloyTHIL;
1 — cpepHsan yaensHas 5 paTyp o1 17 fo £
ANS KAKA0TO TUNA 3aKNANLIBAEMBIX NPOLYKTOB, KWK,

" ,°C;
n— paTypa BepXHeN TOukM nporyKToB,
L — CKPLITAR TeNnOTa 3AMOPAXVBAHVS 3AKNANLIBAGMbIX NPOLYKTOR, KIDK /7
2 — CPe[IHASl yRenbHas TennoeMKoCTL B VHTEPBANe TeMIepaTyp oT 2 70 15
INA KAXAI0TO TWNa 3AKNANLIBAEMSIX NPONYKTOB KIX/KK ;
13 — TemnepaTypa XpaHeHua NPoaykTos, °C;
00 — 4MCNO CEKYHA B CyTKaX, C/CYTKM.

Takum 06pasom, c1 penteil ynenbHoi IbIX IPO/IYKTOB NPV TEM-
BbILLE MX TOMKK a c2 — CpefHelt yNensHo! TENNOEeMKOCTBIO 3TMX NPOAYKTOB
PN TEMNEPATYPAX HIKE WX TOHKK 3AMEP3aHNS,

Ecnve Kamepy sama.qbtaavomﬂ PasHbie NPOAYKTHI, BMECTO TOTO, YT0Bb! PACCNTLIBATH VX Tenno-
CpefHIe YHenkHble TENNOeMKOCTH /U1 BCEX B COBO-

KynHOCTU p TMNoB Kak #o TaK v nocne o chopmyne:
Omicmt + micm2 + ... + mMnCmin)
=,
mp+m + L my
Korna kamepa TONBKO A B Hee 6e3 ux 3a-
MopaxnBaHKs, hOpMyna An1s PACHeTa TEnnoBoii HArPy3KA OT 3ANOKEHHbIX MPOAYKTOB YNPOLLAETCS 1
NPAHVMAET BIA:

myer(n =) ,
Qnpoo = L KBm; 20e 2" > 1> .

86400
B criyuae, €cnv NPOAYKT NOGTYNAET B 3AMOPOKEHHOM BUEE I XPAHATCR NPY TEMNEPATYPAX HIKE
ero opuyna B
mpe2A(12” = 13) ’
Onpod = . kBm; 20e " < 1 .
86400
B cnyyae, ecnu kamepa yena 1ns 3a Nepuoz] BPEMEHN MeHbILe
CYTOK chopmMy”na ANs pacveTa Tennosoi Harpy3k OT NPOAYKTOB NPUHKMAEeT B
(Mup - €1 - (11 = 12) +Mup - L+ map - €2 - (12— 13))
npoo = , KBm ,
O - 3600
/1€ My = MACCa NPO/IYKTOB, NOCTYNAIOWNX Ha TepMooGpaboTky, Kr;
1 — BPeMA TePMOOBPaBOTKM NPONYKTOB B YacaXx.
Bnavenna P NPOAYKTOB, QNS pacyeTa BenHvHbI

Qrpoo, NPMBEAEHDI B TabMMuUax 1.1.-1 4

Mpumep pacueta. Bans 6 KaUeCTBE NPHMEPA KAMEPY ANS XPAHEHIS 3aMOPOXEHHOTO MsIca (13
nyHKTa 2.2) Mot YBYAUM, NTO OLSHKA CYTONHOIO 1P Toapa, 8

NYHKTE, AET HAM 3HAUEHUE 3TOFO rPy30oBopoTa, pasHoe 18 225 kr. ECnu AOMYCTATE, UTO MACO Npyt
3aknanke Ha XpaHewve MMeeT Temnepatypy -5°C, a €ro CPeHss YAENbHas TennoeMKocTb paBHa
1,8 KK (n@aHHbie TaBnvupl 1.1) v TEMNEepaTypa xpaneHnsi Msica -18°C, To Teniosas Harpyaka ot
TepmooGpaboTki MACA ONpenenfeTca KaK:

mupc2(2” = 13) 18225 - 1.8 - (=5 = (-18))
Qrpos = 2 ; - - . = 4,936 xBm .
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Tenaosas CBexvie NPOLYKTbl PACTUTENBHONO NPONCXOKAE HMS! NP XPAHEHMM B XONOAIBHLIX KaMEpax Bbiae-
Marpvaka TISIOT Tenno, B HX (X TaK HaselBae-
py3 MbIM "fbIXaHMEM") TOUHO TAKKE, KaK 3TO [1eNaI0T ChiPbl BO BPEMS CBOEr0 CO3PEeBaHIs WY NUBO BO BpeMs
B pe3yAbTare cBoero Gpoxenvs. CneaosaTenbHo, NPy HaNMHMA Takmx NPOAYKTOB HYXHO Y4MTbIBATbH COOTBETGTBYIO-
"AbIXxaHus" LLYI0 TENNOBYI0 HATPY3KY Qowuy, KOTOPAR OMpPEenseTcs no dopmysne:
3AN0KEHHBIX "
B Kamepy Qoux = 86400 ' BT
NPOAYKTOB
1€ M — MaGCa PAcGMAaTPHBAEMBIX NPOAYKTOB, KT
Gowy — TENNOTA [bIXAHWS [aHHBIX NPOAYKTOB, KIDK/KI Gy TKY;
86400 — umcno ceryna 8 CyTiw, cloyTie;
wu
m - Gowx
0. ur*iq» KBm ,
3600
1€ s BepeTs U3 TaBIMYLI 1.2 i 1.3 1 vamepsieTcs B KX ToHKY-vaC ;
7 — Macca paccMaTpMBAEMbIX NPORYKTOB, TOHH.
Mpumep pacueTa. O K npumepy u3 paanena, Kameps! ansa
XPAHEHUsI MOPOXEHHOTO MsAca. Mimes BBUAlY, YTO Tenno B AblXaHus
BLIIENAIOT TONLKO CBEXME NPOAYKTbI PAGTUTENLHONO NPOVCKOXAEHNS, NMBO ¥ Chipbl, NONY-AM:
Qo =0.
2.7. | Tenaosas B 0BbiHbIX Kamepax [BOMKHEI BbiTb YCTON 3 i x0-
warpy3ka nopa, Bnarv v nsinn, v vmets sauywry. H ocae-

LLEHHOCTL XOMOLUNLHON KAMEPbI, KaK NPaBMNo, KONeBNeTcs Mexzy 60 U 100 MIOKCAMM, NO3TOMy 8
OT OCBEWeHus pacyeTax MOXeT NPUMEHSITLCA 3HA4eHV e TeNoBON Harpy3k & npeaenax 3... 6 BT Ha kBaapatHbIii MeTp
Kamepb!

B ofuiem cnyyae TennoBas Harpy3ka OT OCBELLEeHVA (s PACCHMTBIBAETCA M0 dopmyne

Pt
Qnm="T, Bm ,

1€ i — YVICTO CBETMNLHVKOB;
P — MOLLHOCTb K@KAOrO CBETUNBbHKKE, BT, BK/IOYas MOLHOCTL GTapTepa
ANA NIOMVHECLEHTHEIX NIAMN G TOPANKM KATOROM;

— Bpews paboTel vacleyTki;
24 — 4YCnO YacoB B CYTKAX

Mpumep pacyeTa. B1oBb 0GPATMMCA K NPUMEY 13 NyHKTA 2.2 M OPESEnM TENIoBYIo Harpy3ky
4

or 3Has 4TO Kamep: ; KaX[10r U3 KOTO-
poix paska 125 BT, u paboraioT onm 4 4aca B CYTKM.

Vmeem:

n-Pov 4-125-4

= =83 Bm.
Qoce =5 24
2.8. | Tenaosas Tennosan narpyara, P Oy, P 0 hopmyne:
Harpyska, e e
obycAoBACHHAS Ornepe = —"—4 w Bm,
npucyTCTBHEM
prcyr A€ n — yueno 8 Vi kamepe;

nepcoHaAa

Grepe — KOMMUECTBO TENNa, BULENSEMOE B €MLY BPEMEHI OfIHUM 4ENOBEKoM
npv cpeaHen akTeHocTk, BT (em. Taén. 2-11).
npeb ©HOrO C
B XONOAWMNLHOR Kamepe, Hac/CyTku;
24 — uvcno Yacos B CyTKax,

T
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2.9. | Tenaosas
Harpyska
OT MOABLEMHO-
TPaHCNOPTHBIX
cpeacTs

2.10. | Tenaosas
Harpyska
OT Npounx
MeXaH13MO0B,
HAXOASIUMXCS
B
XOAOAMALHOR
Kamepe

2.11. | Koadpcpuument
6e30nacHoCTH

Tabniya 2-11.
T OT opHoro B eA4UHULY BpeMeHH,
0CH B Al " Kamepe, NpH ero cpeaHel akTHBHOCTH

Temneparypa B kamepe, °C 20 [ 15 [ 10 5 | 0 | 5 ]-10] 15 -20
| Tennoabineneits, BT 180 | 200 | 210 | 240 | 270 | 300 | 330 350 390 | 420

Mpnmep pacwera, OnsATb BEPHEMCA NPUMEPY K3 Pasfena 2 v oNpeaenvM TennoByIo Harpyaky,
B KaMEPE XPaHEHNA JAMOPOXEHHOrO MACA, CHUTAR, 4TO B
\ef paBoraior ;s uenoneKa, MAXORAC Tam N0 4 aca 8 cynt

Temneparypa 8 kamepe -18°C, GeROBATEAHO, COFMACHD AakHHbIA TaBAMUE! 211, grgx = 378 BT,
e

o nognepc-T 2-378 -4 126 B
nepe = = = m .
il 24 24
3amMeTiM, UTO B GOMLLUHCTBE CNYUAeS BENMYMHA T [UIMTENLHOCTY NPeGLIBAHUA NepcoHana B
XOMOAWABHOV KAMEPE UMEET TO e 3HAUBHNE, YTO 1 Bpems paboTs! 1

HawGonee 4acto 6 kavecree p P cpegcTs Te-
nexw n wraBeneyknanm. Mmeem:
n-Pxg
Qe ="———, Bm,
24

1€ 1 — YCNO TPAHCNIOPTHBIX CPELCTS ABHHOTO THna;

P— ParcnopTHOro CpencTea;

T — CyToqHan paBoTbi Moa pa PTHOFO CPEACTBa

8 XONIOQUNLHON Kamepe;
24 — 4MCII0 HACOB B CYTKAX

Mprmep pacyera. BHosb 06paTVMcs K NpvmMepy vi3 paanena 2.2. flonyctvm, 4To B kamepe pabotaer
opwH ¢ Asymst (onw B npyroit 8
MEXaHK3IMe NOABLEMA), KKOLIV K3 KOTOPLIX MMEeeT 5 KBr.
YUMTLIBaS, 4TO OLHOBPEMEHHO PABOTAT TOMLKO O/IMH M3 MEXaHU3MOB BNIeKTPOMOTPY34MKa M BPEMS €10
paboThi B KamMepe 4 Yaca B CyTKY, Meem:

n-P-t 1-5000-4

=833 Bm .
24 24

Qurre =

B obLuem cnyyae B XanoaMNEHON KaMepe MOryT HaXOANTECA CAMbIE PA3HOOGPA3HbIE MEXAHNIMBI.
CyWMALHLIE WKatbb!, TEHAEPBI, MACOPYBKM 1 T.n. CREN0BATENLHO KMEem

n- P
Ornpoy = YR Bm,

1€ 1 — YVGINO MEXBHW3MOB [aHHOrO TVNG;
P— MOWHOCTb KAKAOro Mexanuama, BT;
T — @XeAHeBHAsA NPORCIKUTENLHOCTE PAGOTLI KAKAOTO TNA MEXAHKIMOB;
2 — 4ueno Yacos B CyTKax
Mpumep pacueta. BEpHYBILIACH K NPUMEDY 13 yHKTA 2.2 OTMETUM, UTO HUKBKIX ONOAHITENLHLIX
MeXaHW3MOB B KaMepe XpaHeHus Maca HeT. CnenosarenbHo Owod = 0.

Mpw p i 7 Har pyaKy
3HATH BGE NEPeUMCIIEHHEIE BUILLE YCrIOBMA PAGOTLI XONOAKALHON OBOPYACBAHIA U PEXVIMb XpaHEeHV
nposykuAk. OnHAKO HacTo npu pacueTe 3 3TUX nap ocraioren B

TOM CyNae HROBXOMMO 33NATHC HEKOTOPLIMIA CPEAMUMYA AN JAHHOTO pexUMa PaGoThi Napamer-
PaMA 1 BBECTU KOCHMLMENT ks, AN OTOM COCTABNAIOLEN Tennoaoii Harpyaks. [Ipyrimu crogami,
3TOT KOIGUPHUVEHT ABIFETCS MEPOT yenoauii paBoTL! Kamepbi

3naveHme KoathdmuenTa BE30NAcHOGTH, KaK NPABIN0, HAXOAVTCA B Npeaenax ot 1,0 Ao 1,1,

Mpmep pacuera. BephyBLUVCh K MPUMEPY 13 NYHKTa 2.2 OTMETHM, HTO IpW PACHETE CYTONHOTO
NPOAYKTA Ml ero 7 & pasmepe 10% 0T NONHO
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3aMPY3KU KAMEpb. T103TOMY NS AAHHON COCTABNAIOLLEN TENNOBOT HAMPY3K Mbl BBEAEN KOSDHMLUMEHT
BE30NACHOCTH Ky PABHBIN 1,1. B pedynibTare Ans BenmuMHbI TENNOBON HAMPY3KA OT NPOAYKTA HMEEM:
Qnpos. = Cupoo. - Kger = 4936 - 1,1 = 5,43 kBm .
Kpome Toro, B nyHkTe 2.4 npy pacyete rennoaou HarpyaKy BCNIEACTBNE OTKPLIBAHMA ABEPY Mbl TaK
e ii cyToumolt B CBAV G 4em ANIA STOV COCTABNA-
Holet Harpy ki Ml ssenem KoahpULpeHT Seaonacuocm pagHbii 1,05
Qund = Qungp - Koes = 2120 - 1,05 = 2226 B .
2.12. | Npomexy- Ha a1ofl cranu pacdeTa HeoGXOMMMO ONPEAENKTH MPEABADATENHYIO XONOKONPOMIBORM-
TouHas TenbHoCTh nepsom ,TO €CTL TaKyH0, KOTOpas
& TIO3BOAGT CKOMMEHCHPOBATL MIPGMEYTOMIHYIO TENMOBYI0 HATPY3KY (cymwy scex onperenentx paree
XOAOAO- TennoBbIX Harpyaok) Oias. Aanee p
Npou3Bo- ByneT KCMONL3ORAHO HAMU ANA pacueTa i uten Qo0 waan.
AUTEABHOCTH MpomexyTOuHas TENIoBasA HArPYaKa ONpeaenaeTes KaK:
24 - (Qemen + Qoen + Qugp + Qrpoo + Qowes + Qocs + Qrepe + Qume + Qrpos)
Qnpan = :
W
rne 1, vacloyr paborul i yoranosku,
(cm. TaBn. 2.12)
24 — KONMYECTBO YacOB B CyTKaX,
Tabnuua 2.12.
Py CTb paboTbl i yc s
" or peqy ansa p THnoB
XONoAUNbLHLIX Kamep
[ PacuetHoe |
; spoun pasoruy | TR0
THN XONOAKNLHOM KaMepb! xonomunewon | TEELET
YCTaHOBKM T, el
waclcyTin sacleyrkn
Kamepa xpanenvst nponyKToB 18 4
Kamepa xpanenus P 20 2
Kamepa xpaneus 21 i
Kamepa xparenust osoleit v pykros 20 2
Kamepa 20 4
Kamepa 18 6
Kamepa cospesams ceipa 20 2
Kamepa cywsn konbac 20 2
| Kamepa saconw | 20 2
| XonopunbHbii wkady 20 2
2.13. |Tenaosas B Kamepax ¢ uy 5
Harpy3Ka XOpOuIell LVpKYNSLUA BO3AYXA Buy’rpu Kamep BCE UCNapUTent 0GOPYAYIOTCA BEHTUNATOPaMY. Kaxabiit
Py3! P MmeeT , KOTObIA BbIENsiET TeNno, A0BaBNSIOUIEECH K
ot Tenny, Apyramm
BEHTMASTO OB CricTembl oTTavBamA U i n, P
M 3AeKTpO- OB OTTAVBAHAY C MOMOUBIO anenpowarpesareneu
HarpesateAei Tennosas Harpyaka ot paBoTst i " p 7 oTTaiiKn Boa-
OTTanKmn nyxooxnanuTeneit Qussoy: ONPERENAETEN No hopMyne:
BO3AYXO- (m - Py - Teen + 0,3 - 12 - P2 - tomm)
OXAaauTeAe# Qamayx = % - Bm,
A€ nj — YWCNO ANEKTPOABUraTENeH BEHTUINTOPOB;
Pr— Br;
Teen 6 uacleymi e = )
60 ji ycranosky, wad/cyTios; (c. Tabn. 2.12)
0 3 — KOAPAMUMENT, YUVTHIBAIOWLWI SO0 TENNA GNEKTPOHAPEBATENEl OTTAMKN, MAYLLYIO
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Ha YBENUYEHVIO TENNOBOIR HAMPY3KY HA KAMEDY. BTOT KOSBMULKEHT CrieaYeT yuuTLIBATE
& cnyuae paBoTkl BEHTANATOPOB BOIAYXOOXNANUTENS B NPOLECCE OTTAMKY,
B NPOTUBHOM CyMaE 3HaYEHIE TOro Ko3(hIULEHTa PABHO 0;

12— WACIO AMIEKTPOHAIPEBATESIEHIX AEMEHTOB;

P2 — TENNOBaS MOLLHOCTH KAX0M0 HATPEBATENLHOO 3NEMEHTa JaHHOrO Tvna, BT,

Tomm — EXEOHEBHAR ANMTENBHOCTL OTTAMBAHVA, 4YACOB/CYTKN (oM. TaGvuy 2.12);

A 9TOr0 pacdera, GNGAOBATEINLHO, HEGGXOMNNMO 3MATh WGNO W TN MPEAYCMOTPEHHSX
7 (ancno wx a TaK xe anexrpo-
Harpesarenei ortaiku). OfHaKo 0BLINHO 3TV Xap: TONLKO TOrsa,
KON11a PACHE T TeNNIOBOro Gananca sasepLues, MIoSTOMy BHavaNe WCro v Tvn WenapuTenel onpenensior
B NEPBOM NPUBIVKEHVM, @ 3aTEM YTOMHAIOT PE3ybTatbl KaK TONLKO CTAHET M3BECTHBLIM MOMHAs
AefcTBNTeNbHAA TeNNoBan Harpyska. MoaTomy Ha aHHOM JTane ONpPeaenalT NPeasapuTeNnbHyYIO Ten-
nosyio Harpyaky o paGoTel BoagyxooxnaanTtenen Q‘m,w,m, KoTopas cacrawmer 10...20% ot npome-
HKYTOUHOR p: & nynire 2,11, wnmeem:

Qaoionpeoa. = 0,1..02)@npo . Bt .

2.14. |Mpeasapu- Mpepsap iy Onpeos ONPE-
TeAbHast [AEenAeTCeA No chopmyne:
noTpedHas Qonpeas = Onpou + Qecronpeds »
X0A0A0= (€ G ¥ Guoss, spase — BENVSHBI, PACCHATAHHLIE B yHKTaX 2.12 1 2,13
NPON3BOAH-
TEALHOCTb
XOAOAMALHOH
YCTaHOBKH
2.15. | YTouHsommi Mocne i noTpeBHoi 6 wmap-
- Ky, N u i B Kamepe. 3aTem no hopMyne 13 nyHkTa
P o 2.12 paccuuTLIBAIOT YTOYHEHHYIO TENNOBYIO HArPY3Ky OT PaboThl BO3AYXOOXNAAMTENEH Qs
noTpeodHoM
XOA0AO- < L flo opuyne
NPON3BOAH- Q0 = Qupou + Quono
TEeALHOCTH B cnyuae, ecnv nony anavenve O OTMUAETCS OT NOMYUeHHOO B NyHKkTe 2.14
Qorpeos, PACYET NOBTOPSIOT, HAUMHES C NyHKTA 2,12, namerss anaveHne Ouoso npeos
Mpumep pacuera. B MYHKTaX Mbl P 3HAYEHNA TENNOBLIX HA-
PY30K A9 KaMEPb! XPAHEHVS 38MOPOXEHHOTO MACA.
Qunen =4 829 BT
o = 2 837 BT
Qup' =2226 BT
Quoo’ =5 430 BT
Q=0 BT
Qe =83BT
Qnpe = 126 BT
Qurc = 833 Br
Qupou = 0BT
Ecnu np ii paborsly p 7 18 uacam (rabn. 2.12),
TO NP enLHOCTL 6Byner paska
24 - (4829 + 2837 + 2226 + 5430 + 83 + 126 + 833)
Onpox = ¢ = 21819 Bm .

18
Qsmonpeos = 21819 - 0,12 = 2618 B .
Cren \

Qupeos. = Qnpon + Qaosonpess = 21819 + 2618 = 24437 Bin .
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B cooTBETCTBME € KATANOIOM MPOM3BOAVTENS, B AaHHOM cnydae 3AO "OcTpos” “XononunbHele
encrems!” 86| nsa Tvna BK7-345-AE.
XapaKTEpUCTVIKI OLHOrO BO3AYXOOXNALUTENS |

— XOMOAONPOM3BOAMTENLHOCTY 13 KBT NPy Temneparype B kamepe -18°C 1 pasHocTv Temnepatyp 6K;
— TPy BeHTURATOPa KaXLII C ABUraTeneM MoUHOCTLIO 300 BT;
— SNeKTPOHATpeBATEnY OTTAVIKY C CyMMAPHOV TENMOBOY MOLHOGTHI0 6 000 B,

Teneps MOXHO PACCUMTATL TEMNOBYHO HATPY3KY OT BEHTUNATOPOB BO3AYKOOXNAAUTENS U 3NEKTPO-
i~ A OTTalKM uto paGoTe!
pasHa 18 4aCOB B CyTkW, @ BPEMS OTTAKY 4 4aca B CyTKM

(- P1 - Toen + 0.3 - 12 - P2 - Tomm)
T

Qsonoyx =

390 - 3 -
_ (6390 - 18 +1(; 6000 - 4) 2340 B .

YTO4HEHHOE 3HAYEHNE CyMMapHOW TEMIOoBOM Harpy3ki Ha Kamepy PaBHo:

Q0 = Qupon + Qaca. = 21819 + 2340 = 24159 Bm .

OTMETIM, STO PAIHHILA MEXaY "
cocTasnAeT 1,15 %, 4TO BOMHE RONYCTAMO.

2.16. I'Ipwv\epu Mpwrmep 1. OnpefenuTL pacnpeaeneHne TEMNepaTyp Mo TONMWWHE Moa XONoaMbHON Kamepbl,
ABAMMHAIX onNcanHoi B n.2. 1. (kamepa XpaHeHns 3aMOPOXEHHOro Maca). Monepeuntiii pa3pes Kkamepsl NpUBeaeH
Pasauy wapuc. 2.7.
pacuetos
[ S Kamepa
| A A BeToHHas CTsikKa 100 Mm

MeHonaacT 100 Mm

BetonHas crsxka 100 mm

YTpamBoBaHHbIF FPYHT

Putc. 2. MonepeuHiii paspea nona kameps!

Peuwenne.
— WWXHUIA CTIOV 10N1A YNIOXEH Ha YTPAMBOBAHH b TPYHT, ¥ noforpesaeTca T3Hamw, Temnepa-
TYPa MIOA HDKHEl! NNMTOM NONA NOANIEPHMBAETCA Ha YPOBHE +2°C;
— TemnepaTypa BO3AyXa BHYTPY XONOAMALHOM Kamepbt 1 = -18°C;
— KOA(PMUMEHT TENNONEPENAYYM NONE, PACCHMTAHHBIA B 1. 2.2, paBeH K = 0,376 Br/im? K;
— Ternosan HarpyaKa Yepes non, paccmTanHas & n.2.2, pasra @ = 1353 B,
— nnouan nona kameps! § = 12 - 15 = 180 M%;

— TENAOUIMIECKIE XAPAKTEPUCTIKY PAANUYHLIX AIEMEHTOB, M3 KOTOPLIX COSTOUT MO, MPUBE-
fieHbl B Tabnuuax 2.2 v 2.3;

Mepenar, TemnepaTyp Ha KAXKAOM 13 CfI0EE NONA PACCHUTLIBAETCH N0 (OPMYNE:
L
K’
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rae (¢ — TennoBas Harpyaka uepes non, Br;
§ — nnowane nona, w?,
Ki— KoaduuyenT Tennonepegasm i-ro cnos, Br/(m%K);

Pacuer paer:

tapyiana - 11 = (/S)-1/K1 =(1353/180)-0,1/1,7= 0,442 K, 2, = 2- 0,442 = 1,558 °C;

1 - 12 = (Q/S)1/K>=(1353/180)-0,1/0,04=18,792 K, 1>

568 - 18,792 = -17,234 °C;
12+ 15 = (Q/S)1/Ks =(13531180)-0,1/1,7= 0,442 K, 13 = -17,234 - 0,442 = -17,676 °C;
13+ tiax = (Q/S)1/K1 =(1353/180)-1122,7= 0,331 K, reax = -17,676 - 0,331 = -18,007 °C;

Mpumep 2. B Hebonbiuoii xononunkHoit kamepe npy Temnepatype +5°C xpanares 30 kr anens-
©1HOB, 5 K aHaHacos, 15 kT LBETHOW kanycTw, 100 K kapTodens, 30 k pyw, 10 Kr AUMOHOS 1 15 Kr
MOPKOBU. PACCUMTATE TENNOBYHO HAMPY3KY OT *LIXAHUS" TUX (BPYKTOB U OBOLLEV.

Pewenne. Vicxona na aaHnbix Tabnuy 1.1 v 1.2 paanvuHbie yAenbHbie TENNoThl AbXaHna 0Bowed
¥ PPYKTOB NpW 1 = +5°C MOXKHO PACCHMTATH Kak GPEMIHVE JHAYEHWS TENNOT Abixaust npy 0°C 1 +10°C.
B peaynuare nony-mm;

® (15 anenbentos gow =(31 + 98)/2 = 65 Kw/Tonna-yac;

® ANA AHAHACOB gowr =(89 + 229)/2 = 159 KK/ TOHHA4aC;

@ 417 LBETHOM KANYCTHI gowe = 307 KAX/TOHHA“aC;

@ AnA KapTOMENs Gour = B3 KIK/TOHHE-EC;

® ANA YW qour = 11340 TOHRA G,

® [NA VIMOHOB quu = 54 K/ TOHHA-4AG;

® [N MOPKOBY qane = 247 K/ TOHHA"AC;

Orciona Tennosas Harpyaka, 0BycnoeneqHas AvixaHnem (pykTos v osoweit (cm. n. 2.6.):

30 65) +(5  159) + (15 30° 00 83) + (30 - 113 0 54 241
Q'”“:(( 65) +(5 159+ 7) + (100 ) + (: 113) + (10 ) + (15 1) - 108 Bm .
3600 - 1000)

217, nporpamma Mporpamma Thal pa:paﬁamna ¢ nomowikio Borland Delphi 4 v paBotaet B onepayvonHoii cpeae
Windows'95 wnw 98. Tp Py TaKve xe, Kak u ans pabotei ¢ Win-
pacieTa dows'95 wnw 98.
TenAoBoro
AnropuTM paciera cootseTCTBYET . np: B [1aHHOM
Ganamca BBoz AamHbix asToma v cHabxen
XOADAYABHBIX o] yeTanoBKkn Thal v ee yaTauy B caitne
kamep Tbal Thal txt
ny Kak np K NOCOBUIO UNK €8 MOXHO NONYYNTL
OTREnbHO.
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3 BbIOOp OCHOBHBIX NMPOEKTHBLIX MapameTpoB
*

XOAOAMAbHbIX YCTAaHOBOK

3.1.| Bo3ayxo- 3.4.1. OcHoBHbIe pakTopsI, NoAnexawye yueTy npu nogGope Bo3AyxooxnaguTens
OXAQAMTEAH 8 Bpema Havby TONYMUNV VCNAPYTENW G MPVHYAVTELHLIM
: o i
(cnapuTean) obnyBOM: OHV COCTABNAIOT Gonee 80% KA vcnapuTeneii. B GONLLMHCTBE Cyaes NpU 3TOM peub
waer o Tak m TO €CTb TauIX, Y KOTOPbIX OLIMH 1K HECKOMBKO
BEHTVANATOPOB PAGNONOKEHbI Ha NNLEBOF CTOPOHE uro naet
— 8O- P! Aa P KOHTpOnem
noneaosarens;

— BO-BTOPBIX, (DPOHTANIBHOE PACNIONOXEHME BEHTWNATOPOB Ha NIMUEBOM GTOPOHE MCnapyTens
CYLLECTBEHHO YNPOULAET NPOLLEAYPb! HX SKCMIYATALMM 1 TEXHUYECKOFO OBCRYXUBaHNS;

— HaKOHeLl, B OTIMHME OT HArHETATENbHbIX MCAPUTENEH, Y KOTOPBIX OLVH MK HECKOIbKO BEH-
TVNATOPOB YGTAHOBNEHbI Ha THUILHOM (3anHew) noeepxnocm. CeHeHVIe BO3AYLIHON CTPYV Ba-
Cblaarommx vcnapvTeneit MoxeT BbiTi np cTopoH,

1017

312 obnactn p mogeneit
® Ucnaputenn ¢ warom opebperiis 4

Takve vcnapurenu pi K B cnyvanx:

— YCTAHOBKM C TeMNePaTYPOi UCTIAPeHVS! BiiLLE W PasHol 0°C;

— NOMELLeHVS, 7A€ NONHLIVi Nepenaz Alj MEXAY TeMNepaTypoii B03yxa Ha sxones Mcnap vrens
(remneparypoit 8 (O Kamepe) 1 patyp (5.6 K);

— KaMepbi A71A XpaHEHIA 3AMOPOXEHHbIX MPOAYKTOB G HHIKNM BLIACNSHAEM BRarv;
— oxnapuTent ByThINOK

® Ucnaputent ¢ warom opebperis 7 Mi

TaKve VenapuTeny MOryT GiTh KCNOsIb30BaHS! B CIBAYIOLIAX CRyasX:
~ KNnanoBbie ANs MACA;
— KaMmepbl XPAHEHUS 3BMOPOXKEHHbIX NPOAYKTOB.

® WcnapuTenn ¢ warom opebperis 912 mm

3ru venap: K s cyvanx

C BBICOKUM Bnan npr HILKE Wi paBHoil
-3°C, HaNpUMEp, YCTAHOBKY BHICTPOTO OXNAXEHMSI
— YCTAHOBKW, KOTOPHIE IO TEM WM UHBIM MPUYKHAM, B TOM UMCNE Mo YCNOBMAM CHABHEHUS,
NOMKHb! OTTAUBATHLES TOSBKO HOMBIO.

Takum opasow, B6iBop TURa 1 Moseny asucuT o7 /emoii xo-
nofUNLHORA kKamepel. Kpome Toro, BeiBop uenapurens Byner onpenenaThes XapakTepoMm XpaHaLLencs
NPOLYKLMY W, B YACTHOCTH, 33BUCUT OT HAYANLHOW TEMNEPaTYpl NPORYKTOB BO BPEMS 33KNAAKY Ha
XDAHEHWE, 1 VX TENNOBBILENEHMS B PE3YNbTATE "MbXaHUS", Y10 HEOGXOMMMO YHNTBIBATH NP pacveTe
TENNIOBLIX HArPY30K 1 QNPEAENEHI NPOVIBORKTEILHOCTI VCTIAPHTENS,

3.1.3. Bausume PasHOCTH MexAy TeMNepaTypOii B KaMepe U TeMnepaTypoit McnapeHms
Ha BRAXHOCTL BO3AYXA B Kamepe

113 QUArpaMMLl BNXHOO BO3AYXa (PUE. 3.1) MOKHO 3AMETHTL, 4TO NP NafeHU TeMneparyphi
VICNapeHusi, TO eCTb MPY MOBLILUEHMU NONHOTO Nepenana TemMneparyp Afi= i, - 1o PA3HOCTL AX MEXay
3a1aHHEIM 3HAYEHUeM aGCONIOTHOM BNAXHOCTY BO3AYXa B Kawepe MU TeMnepaType B Kawepe fu i
3HAveHMEM aBCONIOTHOI BNAXHOCTY BO3AYXa, COOTBETCTBYIOWLM TOHKE POCHI MY TEMNepaType vcna-
PEHVS 10 TOXe BO3pacTaer. MHaqe roBops, NPy NOBbILIEHMA NEPENnana TeMNepaTyp Ati yBENuIVBaeTCs
FI0MA BNarv Ay, KOTOpas Teop( MOXeT "3 BO3AYXa W OCECTb Ha

® orero PTYPhi B B KOHAGHCATA W1V B BUAE VHEA (GHEXHOT LyGbi).
Tak, AR TEMNEPATYPbl BO3AYXA B KAMEPE 1o = 0°C AQNA BNAM YBRNVHVBAGTCA OT 3HA4SHHA Ax) NPH
101 =-8°C po Ax2 npw 102 = -10°C.

Takvm 06pa3om, B pe3ybTaTe AaHHOrO NPOULCCA HEPe3 HEKOTOPO BPEMS B KAMEPE YCTaHaBNNBa-
€TCA ONPENENeHHan BNAXHOCT, COOTBETCTBYIOLLAR YCTAHOBUBILUMCS TEMNEPATYDE B KAMEPE 1 TeM-
nepatype vcnapeHusi XNanareHTa s ucnapuene

Ha npaKTyike N PACHETa OTHOCHTENLHON BAXHOCTI BOIAYXA B XONOAUNLHOM KaMEpe VoTonbay-
7GR AVarpamMMma, NPHBEASHHAR Ha PryHKe 3.2,
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Puc. 3.1. lnarpamma BnaxHoOro Bo3Ayxa NoKalsIBaeT, 4TO NPU 4aHHOW TEMNepaType B KaMepe O0NA Bnaru Ay, KOTOPana MOXeT
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5 6865(7)778 9 10 100 go(gg)80 70 60
Pa3HocTs At MeXay TeMnepatypoil B kamepe OTHOCUTENLHAR BNAKHOCTL, 0, %
W TeMnepaTypoi ucnapeHms: Af, = t,— t, K
Puc.3.2.
MopsoK ver B npumepe.

PaccmoTpim kamepy, NpUBEAEHHYIO B paagene 2.2,

Kamepa paccavTana Ha XpaHeHve HeynakosaHHoro MAca npw Temneparype & kamepe -18°C u or-
HOCUTENIbHOR BAAXHOCTH B5%.

Pewenne: Ha npasoii HibkHei aBCUMcee AMarpammel HaXOLUM TOUKY, COOTBETCTBYIOLLYIO OTHOCH-
TENLHOM BNAXHOCTH = B85%. CUUTAEM, 4TO MACO XPAHUTCS HABANOM, HEyNAKoBaHHLIM (B OBLLEM cry-
ae 9T0 NPAKTUUECK BCEIIA UMEHHO Tak W nenaeTcs). BOCCTaHaBnMBaem w3 Touki ¢ = B5% nep-
MEHAVKYNIAP A0 NePeceveHmA ¢ KpWBoi "MPOayKThbl 3aMOPOXEHHLIE", 3ATeM NMPOBOAMM M3 TOYKK Nepe-
CeMeHVIA FOpYAoHTANL 40 NepeceyeHmn ¢ IuHvel o = -25°C Ha nesom rpadbvike, nocnie vero Ha aGouvcce
BNIEBO HiBKHER 0BnacT aHaverne penana Temneparyp Ar= fu - to = 7K.

Takvm 0Gpa3om, Npy NoaGOPe XONoANLHOM CMCTEMBI HEOGXOAMMO OPNEHTMPOBATLCA Ha Alr = 7K.

3.1.4. Buibop " cxembl

[ina n10Boii XONOEMINLHOR KaMEpbI CeAyeT MaBeraTh Takoro CocTOsHIS, npu KOTOPOM BLIXORALLAA

va ys Bynet Harp: NPoAYyK-

Taw, Haunyauwnh polueHAew GyneT BapUaHT, KOrA BOIAYLLHbIA MOTOK NPOXOAMT HAZ CORePXUMBIM

XONOAMIBHON KAMEPbI, PAKTVHECKY 1Of NOTOMKOM, NPV 3TOM CKOPOCTb, C KOTOPOT NEPBIHHAR BOJYIL-

Han GTPyR NOMXOAMT K NPOTMBOMNONOXHOI GTEHE, [10JbiHa BbiTb B NPERIeNax KaK MuHAMyM ot 0,25 10
0,5 mlc (om. pric. 3.3).

Puc. 3.3. W, p W BTOpI notokos
M kamepe: 1 — nepi W NOTOK;
2 — BTOPUYHBIN BO3AYWHBIN NOTOK.
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3T1a neperyHan CTPys BO3Ayxa Bo30ywOaeT BTOPUYHLIA BO3AYLWIHLIA NOTOK B 30HE XPAHEHWA NPo-
OYKTOB, 8 CMELUAHHLIE NEPEUMHEIA U BTOPUHHBIA BO3AYLWHEIE NOTOKA NPOXOAAT TONBKO B Tex oBnacrax,
roe HeT XpaHALWencs B KaMmepe NpogyKuMu.

MpoekTHan MOWHOCTE UCNapUTEna MOXKeT BbiTe QOCTUrHYTA TONLKO B TOM Cry4Yae, Korga s kamepe
NPasuneHO OPraHW30BaHa UWPKYNALUMA BO3AYWHGLIX NOTOKOB, TO 8CTh KOrAa Ha NyTH BO3AYLWHBLIX NOTOKOB
HET ﬂ;]'E!HFITCTBHIFI sBCneacreve HeyaavyHoro pacnonoxeHA XpaHAWWXCA B KaMepe NpoaykTos, WNuv korga
MCNapUTEeNs NPABUNBHO PA3MELLEH B KAMEDE, TaK YTO CTPYA NEPEWYHONO BO3AYLWHOMO NOTOKA HE nona-
AAeT Ha BXOQ BEHTUNATOpPA.

Mpu Beibope KONWYECTBA W CXEMB! PACNONOXEHUS BO3AYX00XNaAUTENeA Ha nnase kamepsl Heob-
XOAMMO YYMTEIBATE CNeayoWWe yCnoBua:

— CKOPOCThL BO3AyXa Y NPOTUBONONOXHOW OT BO3AYX00XNaAUTENA CTeHb! KaMepbl A0MKHa BbiTh
B npeaenax ot 0,25 po 0,5 m/c;

— NpW HANW4KMM B Kamepe Banok NOTONOYHOrD NOKPLITUA HE0BX0AMMO PacnonNOXKUTE BO3QYX00X-
nagJreny mexay banok ¢ HanpaeneHWeM BO3AYLWHOW CTPYW BAONb HUX;

— MNpA Hall4KK B KaMepe KONoOHH XendrtenedHo pacnonarate BO3OQYXOOXNaguTena B Kaxdom
MEXKONOHHOM NPOCTPAHCTBE,

— MNPV YCTAHOBKE B KAMEPE MHOTOAPYCHBLIX CTENNaNEeR BO3AyX00XNaauTeny pacnonaramwT, Kak
Npasnno, MEXay HAMWA C HaNPasnNeHWeM BO3AYLWHOro NOTOKA BAONbL NPOXOL08,

— B CNy4ae HegonyLweHus NpPaAMOoro nonagaqHns NeperndHoro XonoaHoro NoToKa Ha XpaHsWLMecH
NPOAYKTEI HEeoBXoQMMO MCNONL30BaTEL BO3AYXOBOAL! ANA pacnpeneneHns Bo3ayxa no Bcemy
obbemy Kamepbl.

PekoMeHOyEeMbIE CXEMbl PACNONOKEHUA BO3AYX00XNAAWTENER NPUBEAEHEI HA PUCYHKe 3.4,
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Pwuc. 3.4. Cxema pacnonoxeHma HECKONbLKUX NOTONOYHLIX BO3AYX0O0XNaAONTENEN:
C — BbICOTa BO3AYyX00XNaAUTENA; A — WHPHHA BO3OYXO0OXNaaUTENA,

3.2. | XOAOAHUAbHbIE 3.2.1. Buibop xonogunNLHOW CUCTEMbI

CHCTEMDBI Buibop TpebyeMoii xonoagunsHOW CUCTEMEl NPpOM3BOANTCA NO Tabnuuam, pasMmeLlleHHsIM B Katanore
"XonoguneHeie cuctemst” 3A0 "Octpoe”, 1999 r., rae npeacraenexdsl cUCTEMBL ANA 8 paanUYHbLIX TEM-
neparyp B oxnaxgaemom obseme: +12, +4, 0, -5, -12, -18, -25 u -35°C. B cnyuae, ecnv B oxnaxgaemom
oDbEME HYXHA TEMNEPATYPAa, OTNWYHAA OT YKa3aHHOW, Heobxoaumele JaHHble 0 paboTe CUCTEMBI B 3TUX
YCNOBUAX MOXHO NONYYUTE MHTEPNONWPYA AaHHBIE KaTanora unu no 3anpocy.

Kaxpas xonogunsHas cucTema npeacrtasneHa B Katanore 0HON CTPOKOW, B KOTOPOR COAEPHKUTCA
cneayowan nHopmMauna:
— HauMeHOBaHWEe KOMMNPeCCOPHO-KOHAEHCATOPHOro arperara;
— HAWMEHOBAHWE BO3NYX00OXNaauTens,

— XONoA4onNpoW3BoaMTENLHOCTL (o) CUCTEMBI W pasHoCTs Temneparyp (d7)) Ha Bo3gyxooxnagu-
TENne Npu 4-x pasnuyHeIX TEMNEpaTypax OKpYKaLWen cpeasl Ha Bxoae B koHaeHcarop: +20,
+25, +30 u +35°C;

— noTtpebnAeMan aNeKTPUYecKan MOLWHOCTL U ANEKTPUHECKMA TOK NPW TEMNEPaTYPe OKpPYXaro-
wen cpeas! +25°C;

— pexomeHgyemelil Habop ANA MOHTaXa;
— wkady ynpasneHvs sBoaayxooxnagurenem (MNK xonoaunsHOW CUCTEMON);
— PO3HW4HAA UeHa X0NnoauneHOW CUCTEMEI B YCNOBHBIX eguHuuax (erknodan HOC).
Mpumep Tabnuuyel exibopa npueeaeH Ha puc. 3.5.
3.2.2. OnpepeneHne TpebyemMoro MCNONHEHWA XONOAWNEHOrO arperara.

B 3aBUCMMOCTH OT KOHKDETHbIX YCIIOBWA 3KCMNyaTaLUun arperarta O MOTyT BbiTb YKOMINNEKTOBaHbI
cCneayroLwumMm OnNLUAMMK.
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Temne # cpeast, °C Tlorp. WOk, | yag0p
Arperar o am:;m +20 +25 +30 +35 HOCTE W 1Ol ans Wkadp Lexa$
Q. | dTy, | Qo | dT1, | Qo | dT, Qo Td'h, Ne, | | A | mowraxa
Bri | ocd | Bri | oca | Brd | ocy | Brd | ocd | kBT "
re ] ] MANEUROP, R404a
BK7-230-AE | 2190 75 1870 69 1700| 62| 17 48 2037 EC-TA7-11 2787
2x BK7-130-BE| 3220, 7.7) 2760 71| 2620 65 23 57|2x2-03Z] EC-TA.7-11| 3689
BK7-230-BE 3230 76 2r70| 70| 2630 64| 23 57 2.04z| EC.TA.7-11] 3073|
AK-LTZ40-C |2x BK7-230-AE| 4440 82 4050, 7.4 3640 67 3320 6,1 36 86| 2x2-03Z|2x EB-11-10| 4575
AK-LTZ40-C BK7-235-AE | 4520 3720 63 3380 58 36 83| 2-05Z| EB-13-10 3600
AK-LTZ44-C BK7-235-BE 5750 | 4980 68 4580 63 41| 98| 2.06z| EB-13-10 4167
AK-LTZ44-C | 2x BK7-230-BE 5860 5080, 64 4670 59| 102| 2x2-04Z|2x EB-11-10| 5174
AK-LTZ50-C | 2 x BK7-230-BE 6750 | 5900 7,5 5450 69 110/ 2x2-04Z|2x EB-11-10] 5319
L I 7000 | 6100 68] 5640 62, 115, 5012 EB-13-10, 4868
AK-LTZ88-C BK7-335-BE 9290 | 8160 7.4 7520 68 154) 502z EB-13-10 5930
AK-LTZB8-C | 2x BK7-235-AE 9460 | 8290 71| 7640 65 16,2 2x2-05Z| 2 x EB-13-10| 6697
AK-LTZ88-C BK7-245-BE | 9880 2 8660, 62| 7950, 57 154 5022 ¢
|AK-LTZ100-C 245-BE 11600 8,4 10860 7610070 7,2] 9180 66/ 167 5022
|AK-LTZ100-C|  BK7-345-AE| 12040 7,5/11250 7,0/10420| 65| 9480 180, 503z| |
3 7 BITZER, R22
AK-2HC1-C BK7-230-AE| 1950 7,1 1840] 68| 1730 63 1620] 60 14| 43 2-03| EC-T4.7-11
AK-2GC2-C BK7-230-AE| 2190 80 2070, 7,6 1960 7,2 1860 68 16 __ 49 2.03| EC-T4.7-11
AK-2FC2.C |2xBK7-130-BE| 2820 73 2690 69| 2550 6,6 2400 62 18 51 2x203] EC-TA7-11
AK-2FC2.C BK7-230-BE| 2830 72 2700 | 2560 6,5 2410 61 18/ 51 2.04| EC-TA.7-1
AK-2EL2-C BK7-230-BE__ 3320 84 3170 3010, 7,6 2860 7,2 22 53 2.04| EC.T4.7-1
BK AE| 3880 66 3670 3480 59 3280 56 25 68 2.04] EC-T6.3-1
AK-2DL2.C | 2xBK7-230-AE| 4010 7,4 3810 7,0 3610 66 3400 62 28 73 2x2-03] EC-T6.3-1
AK-2DL2-C BK7-235-AE| 4080 69 3870 66 3660 62 3450 59 27 7.1 2.04| EC.T6.3-13
AK-2DL3-C BK7-235-AE| 4330 74 4130 7,0 3910 67 3700 63, 27 71 2.04| EC.T6.3-13
AK-2CL3-C BK7-235-BE| 5250 7.2 5000 6.8] 4740 65 4470 6,1 33] 7.8 2:05|  EB-13-10
AK-2CL3-C | 2x BK7-230-BE| 5340/ 6,8 5080 64| 4810 6,1 4540 58 34| 8.2 2x2-04|2xEB-11-10
AK-2CL3-C BK7-335-AE| 5490 6,1 5210 58| 4930 55 4640 51 35 87 2-06]  EB-13-10
AK-20L4-C BK7-235-BE 5290 7.3 5040 69 4780 6.5 4520 62 32 7.9 2:05| EB-13-10
AK-2U3-C BK7-235-BE| 5620 7.7 5350, 7.3 5060 6.9 4790 66/ 34 91 2-05| EB-13-10
AK-2U3-C_ | 2xBK7-230-BE| 5730 73| 5450 69 5160 65 4870 62 35 94| 2x2:04|2xEB-11-10
AK-2U3-C BK7-335-AE_ 5920 66 5620 62 5310 59 5010 56 3,7 99 2.06] EB-13-10
AK-2U5-C BK7-235-BE_ 5660 7.8/ 5390 7.4/ 5100 7,0 4840 66 35/ 94 2-05|  EB-13-10
AK-2Q4-C BK7-235-BE| 6290 86 5990/ 82 5680 7,8 5380 74 398 97 2-05 EB-13-10
AK-204-C BK7-335-AE| 6650 7,4 6320 7,0 5980 6,6 5650 63 42 105 2.06]  EB-13-10
AK-204-C BK7-335-BE| 6970 63 6610, 6,0 6240 57 5880 53 43] 106 5.01]  EB-13-10
AK-206-C BK7-335-AE 6710 74 6380 7,1 6040 6,7 5730 63 43 108 2.06  EB-13-10
AK-2N5-C BK7-335-AE| 8080 90 7750 86| 7410 82 7060, 7.8 49 116 2.06 EB-13-10
AK-2N5-C BK7-335-BE| 8530 7.7 8170 74| 7790 74 7420 67 51| 11.7 5-01|  EB-13-10
AK-2NS-C | 2% BK7-235-AE| 8670 7.4 8290 7.1 7920 6.7 7540 64, 53 125 2x2:042x EB-13-10
BK7-245BE 9030 65 8640 62 8240 59 7830 56 54 116 501 EB-3325
BK7-335-BE| 8760 70 8400 7,6| 8030 73 7670 7,0, 52 147 501 EB-13-10
BK7-245-BE 9720 7,0 9230 66 8730 63 8220 58 6,1 148 501 EB-33-25
BK7-245-BE 11080 80 10530 7.6 9960 7.2, 9410 68 7,0 150 501 EB-3325
AK-ATB-C| | 2x BK7-235-BE 11240 7,7 10670, 7.3 10080 6.8 9540 65 70 161 2x2-05/2xEB-13-10
AK-AT8-C-| BK7-345-AE 11520 7,1/10940.  6,8/10360| 6.4 9780 6,1 75/ 162 502 EB-33-40
AK-AT12-C BK7-345-AE| 11530 7,1, 10980, 6,8/10420| 65 9820 6,1 74, 182 5-02| EB-33-4.0
AK-4P10-C-| BK7-345-AE 13020  8,1/12380,  7.7/11730| 7,3/11140] 69 8,0/ 176 502 EB-33-4.0
AK-4P10-C-| | 2x BK7-335-AE| 13400 7412740, 7,1/12080| 6711470 64 80 192 2x2-06/2x EB-13-10
AK-4P10-C-| BK7-345-BE| 13800 6,8 13130, 6,5/12440 6,1 11800 58 82 179 502 EB-33-4.0
AK-AN12:C-| BK7-345-BE 15640 7,8 15090  7.4/14340| 7,1/13630] 6,7 94| 205 502 EB-33-4.0
AK-AN12:C-l | 2% BK E| 16170 7,3/ 15400 7.0/14650 63 94 231| 2x501/2xEB-13-10
AK-AN12:C-| BK E 16840 65 16040, 6215240 60 56/ 101 219 5-03| EB-33-4.0
| AK-4H15-C-1 BK7-445-AE | 21350 82]20320]  7,8]19260  7,4| 18230 7,0, 124] 27,1 503 EB-334.0
AK-24H15-C-| | 2x BK7-345-AE | 22580  7,0/21490] 67/20380| 6,3/ 19280 6,0) 135 295 2x5-02  2xEB-33-40| 20972
"o~ 7 cvcTems npu i cpensi.
2) T — pasHoCTL MexAY TeMNEepaTypoii BO3YXa Ha BXOAE B " parypoi, i

Ha BLIXOAE U3 £
% NorpeBnsieman MOWHOCTE ¥ TOK yka3aHb! NPY TEMNEPaType Bo3AYXa Ha BXORe B KOHAeHcaTop +25°C.
Y Len YKA3aHbl B YCIOBHLIX eanHuLax, Bxmtodan HAC.

Pwc. 3.5. Npumep Tabmmubl BbIGOPa XONOAMIBHBIX CMCTEM.
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K i  NOROpeBATeb (CMOHTUPOBAHHBI HA

Ans nogorpesa B enyyae kora
B MALVHHOM 3ane MOXET ONYCKaTLCS HUXe MUHYC 20°C.
M: cvCTEMa OTAENEHAR W BO3BPATA MACNA B KOMNPECCOP (CMOHTUPOBAHHAA HA ATPeraTe).
Ha3zMaueHve: IPUMEHSIETCS! B CNY|aE, ECTIM Y 3AKAIHMKA ECTL COMHEHIS B SQIEKTUBHOCTY
Bo3spara Macna & [ npn i crcTeme
TpySonposonos.
A OTAENUTENb XMAKOCTH Ha BCACHIBAIOLLEN MArMCTpan.

Ha3smaueHme: NPUMEHSIETCS! [U151 CHCTEM, CKIIOHHDIX K NEPHO/IMMECKOMY NEPEHOCY KMLKOTO
B
y A nbpa, oxnay vt
D: perynaTtop NaBneHma KOHOeHcaUwmm.

: ana p CHCTEMbI B XONOAHOE BREMSA
roga npu arperata B
(Temnepatypa Bo3yxa Ha BXoae B koHaeHcaTop <-5°C).

B: 3wy THLIA KOXyX.
HaaHauenme: OBECTIEUMBAET ALLMTY CHETEMbI OT BOJLEHCTEMA ATMOCEEPHLIX OCAAKOB
NPV yeTaHOBKe arperara Ha ynue.

k paTyp (ans P
paboraiowux Ha R22)

. Korpa B i kamepe
Temneparypa -25°C v Huxe.
CoCTaB faHHLIX ONUMT NPYBELIEH B COOTBETCTBYIOLLIX TEXHAYECKIX KATANIOTaX.
3.2.3. Npumep BLIGOPa XONOAWNLHON CHCTEMBI
OBparumes! K npuMepy a3 pasnena 1

TpebyeTcs NonoGpaTL XON0AMNBHbLIE GYGTEMb! ANA KAMEPbLI XpaHEHNA 3aMOPOXEHHOrO MAGa. Tem-
nepatypa xpatens -18°C, noTpebhan snaxHocTs 85%

Bp: 1 (n.2.15), pasnas 0y = 24159 Br.
OpvienTvpososnas dT; = 7°K (n.3.1.3.)
Wcxons ua paamepos kamepbt 12x15 HO, 4TO B Kamepe 2 Boany-
il ux Gyper pai Ha cTeHy A, KOpUAop,
406l of vy crmea B atom cryuae gnuHa
BOAIYLHOW CTPYY BO3[IYXOOXNANMTENEN A0XHE BbiTh HE MeHee 15 M.
B © Tabnvyed, Vi Ha pucyHke 3.5, BLIGEpPEmM CrCTeMb!, YA0BNETBOPA-
1OUe ABHHLIM YCTIOBUAM, W3 PACHETA, UTO Ha OTY KAMEPY yCTaHABNMBAETCA 2 XOMOAMALHLIE CHCTEMbI,
i no Byayr:
AK-4P10-C-| + BK7-345-AE Qn = 24760 Bt
dT:=7,7K
AK-4P10-C-l + BK7-345-BE OQa =

Kak BUAHO B 9TMX CUCTEMAX WCTIONIb3YETCA OMMH W TOT Xe arperar Ha 6ase komnpeccopa Bit-
zer 4P10.2, xnaparent R22, a 0TAM4aI0TCA OHN

3anac xor nepBoi GVCTeNMbI 2,5%, @ BTOpO 8,7%. PeansHan
& kamepe 8 cpuc. 32 byner:

NPV MCNOMNBLIOBAHMK NEPBON CUcTEMbI ~81%
NPV MENONL3OBAHMM BTOPOI CUETEMb! ~87%.

MPeANONOXMM, UTO 8 AAHHOM Ciywae 3aKA3MK PELUT NOACTPAXOBATLCH W BLIBEPeT BTOPOT TN
cHCTEMbI

[llanee GNeAyeT ONPEAENNTEGA G HEOGXOANMBIMIA OMUVAMH,

2.2 BygHo, uro B
YETHOBK aIPeraTos BOAMOXHA B0 8 TPEHEOpTHOM KOPURCDE, NPH YENCBA OBECNENEHUR HEOBXOTAMOR
BLITKHOI . 6o wa STaKE, UG HA KPBILLE ILBHIS.

ﬂpennunuxm YTO YCTAHOBKA arperatos 6yaeT Npou3BoAuTLECS Ha Wwe anaHws noa Hasecom. B
arom nu, Ans obec-
oA T e & KNI ER  AERAE Sy HGENO T ER T TN BoMETTI TG
YOTaHOBTL ONLWIO M — CUCTEMA OTAENEHMS 1 BO3BPATA MACNE B KOMNPECCOP.

B', 129347, Mocksa, M-347. Ten./®akc: (095) 582-6011, 582-6322, 581-3039. Makc: (095) 7422518
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PYKOBOACTEO NO PACHETY

n Tawke, npocro @ obbeKr
5 LIeHTP/ILHOM peruoHe Poccu. B 3TOM chysae A1 06Cnede i paBoTe! XONOTMLHOR CUCTEM! &
XOMOLHOE BPEMS 042 PEKOMEHLYETCA YCTAHOBMTE PEYNATOD AABNEHVS KOHAEHCALAN (onuws [I) 1
(onuws K)

Tawm 06pa3om, Ha OCHOBaHMKM BCETO CKA3AHHOTO Bbilwe chopma 3aka3a obopynosanms Gyner Bobl-
FRKETs CReaYIowWw UM 0Bpasom.

TPeByaTCA 2 XONOAWILHbIE CUCTEMbI B COCTABE:
Arperar: AK-4P10-C-IKMD

Bosnyxooxnaautens: BK7-345-BE

WKap ynpasiern soanyxooxnanvenem EB-33-40
Haop ans monTaxa HM5-02

3.2.4. TexuUueCKMe YCNOBMS paaMeLLiHIA arperaToR

324.1. B cnyvae arperara 8 obLem B KOTOPOM

YCTaHARNVBAGTCS ATPerar, AONXEH COCTBNATh e Menee 17 M Ha 1000 BY XonononponssoauTens-
HOCTH arperara. Ecnmn paxHoe ycnoswe 10

n i BeHTUIATOPA BLIBMPAIOT 13 paceTa He

meree 800 M/ Ha Kaxabie 1000 Br w arperata. Bo BhicTporo

arperat He b B MbUTbHBIX wB

IOMELLIEHISIX C IEMIFHBIM FIONOM.

3.24.2. 3anpewjaeTcA pasmeljaTh arperar Ha NecTHYUE, NECTHUYHOW NNoWAaKe, NoA NeCTHUUEH,

2 TakKe B KOpUAOPE MM AETCKOrO M y

3.2.4.3. ATPGar GTGAYST YCTAHABIMATS KaX MOXJO BAVAS K BG3AYXOOKTGEUTGAIO, ORNAKO YOTa-
HOBKa arperara 8 Tambype Kamepb! He Takxe pacnona-
raTh arperar BbIE YPOBHS Ge3 npwunmn Mep no Bo3sparty
wmacna

3.24.4. Npwn arperara 8 ero Taknm oGpasom,
UroBkl WHpVHA (NABHOTO NMPOXOAA OT AMEKTPOLMTA [0 BLICTYNAIOLVX YacTeli arperata ((yHnamenTa,
OFPAXAEHIR 1 T [}) COCTABNANG HE MeHee 1,2 M, Wip nByx

CMEXHBIX arPEeraTos He MeHee 1 M, a MeXy BbICTYNAIOWMM YaCTAMY arperara 1 CTeHoi He menee 0.8 M.

3.2.4.5. Mpy pasmeLLienyy arperara & 3arnyGnewuy: (N0KBaNE) MALIMHHOTO OTAIEMEHUR WA ADYTOTO
B KOTOPOM y arperata, cxema paame-
WeHvs arperaTa npencTaBnena Ha puc. 3.6

|'—| IN{— Hanpaenesne
noroka

', ~
a?= =

Puc.3.6. Cxema arperata s y
oTAenenus: L - Nonuan wupvHa arperara.
3.24.6. B niobom cny4ae nna 0 -arperaros i CUCTEMBI HEO6-
Xoaumo TocA " i v i

cncrem®, Focnpomaromiagaop PO, 1991 r.

3.3. | Buibop 3.3.1. OcHOBHbIE TPEGOBaHUA
Tpybonpososos Mpy BriGope TpyGonposoaa ANK XNazareHTa yMTHIBAIOT TPM OCHOBHLIX hakTopa:
AAS XAasareHTa — notepu gasnenus;

— ofecneverine Bo3BPaTa MACNa,;
— CKOPOCTH TEYEHIst U MPOM3BOAVIMBIA MPY ATOM LLYM.

Morepu sasnenus PVAITHO BIVSOT Ha . koTopas
nanaet no Mepe pocra norepe AaeneHus. B rabnvue 3.1 NpUBeAeHS! AONYCTUMEIS HANEHYS! N0TEPL
[aBNeNyA (B NEPECHETE HA NAZEHVe TEMNepaTyPsl) ANA PANMIHbIX TPYBONPOBONOE XOMOAUNBHOI
YCTaHOBKY.
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Tabmua 3.1.
DonycTuMble 3Ha4eHUs NoTepL AaBneHus

B P Py AVNEHOW YCT B nepecyere
Ha IKBMBANEHTHOE NageHune TemnepaTypbl

, Ton oysonponosa g
BcaciBave or1402
or1m02
Mexay PO
3 0.5
KuaKocTHas MarcTpant Mexay XUaKOCTHLIM 43
] .

PonycTymble Npeaent! CKOPOCTM NOTOKA XNAAAIEHTA NPVBEAEHY! B Tabrmye 3.2.

Tabmya 3.2.
HDﬂyCTMMI:IG 3Ha4YeHusn CKOPOCTU NOTOKA XNagareHTa
B PA3NMUHBIX XOnoa M YCTAHOBKM
Tun TpySonposoga | Bonycrumbie npegensi ckopoctw notoka, mic
|Beacumanve [ o060 12
vHame\'aHMe | or6p0 12
JKupkocTHas MareTpant. | or03401,2

Onpesenenie AaMeTpa TPYGONPOBOAA AOMXHO GbiTh BLINOMHEHO KaK MOXHO GOIee TOHO, fo-
CKONbKY IOTEPH KABNEHIS BOIPACTAIOT NPONOPLKOHAIIbHO KBALPATY NPUPOCTA CKOPOCTH NOTOKA

3.3.2.01 c

coboik & rpachukos, ans TPy-

(@ O MW KUAKOCTHONO) 1 KOHKPETHOTO xnauarema

OnpeensHme AMaMeTpa KaXaoro o o i P wa
©CHOBE CREAYIOLLVIX MCXORHBIX AHHBIX:

“— XOMOBONPOM3BORMTENBHOCTY HCNBPHTENs O,

— TemnepaTyph! Vionapenvs! 1, pasHan Trap - d17;

— TeMNepaTypbl KOHAEHCALMN fc, PABHAS Tog.cpeon +15°C;

— MaKCUMAanNLHO ONYCTUMLIX NOTEPL NABNEHNS, NP K
CHUXEHMIO TeMNepaTypol Af;

— NONHON AKBMBANEHTHO AnMHE! TPYGONPOBOAOE.
N5 OUeHKM NeNHON A IVHBE yT
pexomMeHaauny:

e = 1 + 0,3L AN TP o MEGTHBIX GOMp! 7
V1 HEORHOPORHOGTY MoTOKa;

e = 1, + 0,5L. Ans TpyBONpoBONOR, CONSPKALMX MHOFO MECTHBIX CONPOTUBNEHUIA
W HEOHOPOLHOCTE! NOTOKA.

3pecs L— P Anvma coor 7 marucTpanu.

Il Avametpa OfIHA ¥ TA Xe ANS BCE)
Tpumepe! eHTOBR22, PHCYHKaX
©3.41039.

3.3.3. Mpnmep BLIGOPa TRYGONPOBOAOE ANA XNAKATEHTA

B npumepe 3.2.3 Buinv BLIGPaNL! 86 XONOMKMLHBIE CHCTEMbI Ha 6a3e KAMNPECCOPHO-KOHAEHGA-
TopHoro arperata AK-4P10-C-IKMD ¢ onHum Bo3nyxooxnaautenem BK7-345-BE KEW:IER Vimum.:«ye-
M R22. O Avamerpel T MarucTpant Bc:

marvcTpany,

BoiGop NPOBEAEM ANA OAHOV CHCTEMBI, ANA APYTOM BHANOIMHHO,
ModGop mazucmpanu ecackiganus.

VcxonHsle farHbie (o, katanor "XononnnsHsIe cucTems!"):

i cucremst 0, = 13 130 Br;

TEMNEpaTYpa KUNEHUS 1o = fyu - dT) = -18- 65=245°C;

TEMNEpaTypy KOHASHEAUMM NPUMEM PABHO fc = fo. + 15°C = 26 + 15=40°C;
MaKCMANBHO 10NYCTUMOE NafIeHne TeMNepaTypb! B0 BCackiBatou el maructpani 2K;

3A0 "OCTPOB", 129347, Mocksa, U-347. Tea./®akc: (095) 582-6011, 582-6322, 581-3039. @akc: (095) 742-2518 39
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Anva bus =1+ 031y o P
ANVHA MATVCTPANY BCACHIBAHVS PaBHa 25 M, TOFAA lus = o + 0,3+ ;= 25+ 0,3-25= 32,5 m.

Peuwenue (puc. 3.7):

Wa Toukn re = +40 °C nogHuMaemen BBepx [0 nepece-aeHux ¢ Temneparypoii kinewus fo = -24,5 °C
(rouka A) panee nor 0. = 13,13 KBT (rouxa B), a w3 3Toii
TOUKE BEPTUKASBHO BHU3 (aeprmansuaa npsmas BC)

Mocne 3Toro cNpasa BLIBUPAEM TOUKY s = 32,5 M U WAEM N0 NPAMOIA (f, = 32,5) M cnpasa Haneso
1O NepeceqeHms ¢ 1, = -24,5K (touka D), nanee BepTukansHo BHM3 [0 nepeceyenms ¢ At = 2K (Touka E),
3aTem 110 [0PN3OHTANY CNIPABa HANeBO 0 NEPECeYeHUs! C BEPTUKAILHOM NPsiMoii BC. Monyuasm Touky
G, NEeXALLYI0 MeXTY [IBYMS NDSMBIMI: MAIVCTPaib BCACsIBaHUS 28x1,5 1 35x1,5.

Onpenenvi noTepy B nywae BbGOpa MArKCTPany! BackiBamis 28x1,5 (1'1/8).

WaToum G BBEX N0 7 npsmoit BG 10 © npsivoiA 2815,
nanee no i NPsIMONE 10 Nept C Temneparypor Kanenws 1y = -24,5 °C
VI ONYCKAEMCA BHN3 Ha NPAMYIO s = 32,5 M (TouKka ). OTKyzja Nonyaem ReCTBMTENbHbIE NoTepn B
MarvCIpany BCAcIBaHVA NPy BLIBOPE AuameTpa 28x1,5. B aTom ciyuae ok ByayT Bonee 4K, v ato
Bonblue MaKcvMansHo AOMYCTVIMOTO NageHKs Temneparypsl pastoro 2K,

Onpegenum notepw & cnywae BbiBopa MarkcTpan Bcacsisaria 35x1,5 (1'3/8)

Warouxn G i BC o nep i 36x1,5. flanee
no i npamodt 110 neps ¢ patypoii knesms 1o = -24,5 °C u
NORHVMAEMCS BEPTUKANIBHO BBEPX A0 NPSIMOI fics = 32,5 M (Touka h). OTkyna nonyuaem AeiicTanrens-
Hble NIOTEpY B MAIVCTpaK BCACHIBaNV N BLIBOpE AnameTpa 35x1,5. B AGHHOM Gnyyae oMy pasHbl
1,6K, 11 9T0 MEHLLIE MAKCMMANLHO AONYCTUMOrO NAAEHUA TeMNepaTypel pasHoro 2K.

Mocne noTeps Mox fwameTp ¥ marucTpa-
4, B JaHHOM Criy-ae BbIGMPaEM AMAMETD BCACHIBAIOWEN MarvcTpanyu 35x1,5 (1°3/8). MoTepu Bo aca-
chlBaIOILER MarVeTpaNK CocTassiT 1,4 K.

ModGop xudxocmou mazucmpan.
Vcxoppble AamHbie:
XonoponpovasoavTensHocTs Qo =13 130 Br;

18-6,5=245%;

Temneparypa KNeHus f, = foay - T
TemnepaTypy KOWAGHCALUM NPUMEM PABHOR 1. = 1o + 15°C = 25 + 15 = 40°C;
MaKCUMATbHO FOMYCTUMOE NBAGHHE TEMMEpaTyphl B XVAKOCTHOM ManvcTpanu 1K;

IKBUBANEHTHAR ANVHA TPYBONPOBOAA: [
JUAKOCTHOI MATVCTPANH PaBHA 25 M, TOMA luce =

+ 0,32, NPEANONOXYM, YTO FEOMETPUYECKAR ANMHA
o+ 0,3x), =25+ 0,3x25= 32,5 m.

Pewenme (puc. 3.9.):

W3 Touky #. = +40°C NOAHMMAEMCS BBEPX £10 NEPECEUEHIs ¢ TeMNEpaTypOil KANeHNa 1 = -24,5 °C
(Touka A) 1o ¢ = 13,13 kBT (TouKa B), a w3 370#
TOMKE BEDTVKAINBHO BBEPX (sepmxanunan npsimas BC).

Mocse 3T0ro0 Cnpasa BLIGUPAEM TOUKY /s = 32,5 M 1 MAEM NO NPSIMOA (1. = 32,5 M) Cpasa Haneso
10 nepeceseHms ¢ i = 40°C (Touka D), fanee BepTUKANLHO BBEPX 10 nNepecedenus ¢ Ar = 1K (Touka E),
3aTem 10 [0PN3OHTANY CNIPABA HANEBO A0 NEPECEHEHA G BEPTUKANILHOR NPsiMOiA BC. Mony4aem Touky
G, NexaLLYI0 MeXzly FIBYMA NPAMBIMU: XUIKOCTHAS MarvGTpans 12x1 v 15x1.

Onpeaenym NoTepy B Gny4ae BbIGopa KMAKOCTHON MarvcTpany 12x1 (1/27).

a3 Toukm G nogHMMAEMCA BBEPX N0 BEPTUKaNLHOWM Npamoi BC no nepeceqennsa ¢ npamoit 12x1,
panee no i NPAMOIT A0 Neps G npamoi i = 40°C 1 onycKaemeA BHKS
Ha npAMYIe [sxe = 32,5 M (Touka h'). QTKyRa nonyyaem AeCTBIUTENBHBIE NOTEPK B KMAKOGTHON MarvcT-
panu npv suiGope avwamerpa 12x1. B atom cnyyae onu Gyayr pastibl 1,1K, v a10 Gonblwe makcvmansHo
[ONYCTMMOTO Nagenns Temnepatypel pasnoro 1K,

Onpesenum noTepw & ciyuae B6IBOPa KUAKOCTHOM MarvcTpany 15x1 (5/8%).

Hatoun G BHIINO Vi npsivton BC ¢ npsmoii 15x 1. flanee
¥ pAMOi A0 nep ¢ Nps 1. = 40°C M oyei@eies sepTianio
BHIA3 210 NPAMOT focs = 32,5 M (TouKa h). OTkyAa Monyqaem, uTo et noTepi s

MAMUCTPANY NPV BLIBOpPE AVAMETPa 15%1 ByayT pasH! 0,32K, 1 570 MEHbLLE MAKCUMALHO AONYCTUMOTO
naziexvs Temnepatypul pastoro 1K.

Takm 06pa3om, AMAMETD KUAKOCTHOM MarvcTpani HeobXxoaumo BeiGpaTs pasHeim 15x1 (5/8"), a
noTepv IABneHvs B 9TOM cry4ae coctassT 0,32K.
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Puc. 3.7. Homorpamma ansa onpegenedHyWa gnamerpa megHoro Tpybonpoeoga BcacsiBaHuA (xnanareHt R22).
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Puc. 3.8. Homorpamma ansa onpegenedyWa gnamerpa meaqHoro Tpybonpoeoga HarHeTaHua (xnagaredTt R22).
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Puc. 3.9. Homorpamma ans onpegenedya gMaMerpa MegHoro XuakoctHoro Tpybonpoeoaa (xnanarent R22).
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Puc. 3.10. Homorpamma ana onpegeneHua aMamMeTpa meadoro Tpybonposoga ecacsiBaHnAa (xnanaredt R404A),
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Puc. 3.11. Homorpamma aona onpeaeneHkWA AMaMeTpa MeaHoro TpyGonposoaa HarHeTaHuA (xnapareHT R404A).
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Puc. 3.12. Homorpamma aona onpegeneHva AMaMeTpa MeaHoro xuakocTHoro tpybonpoesoaa (xnapnarent R404A).
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3.3.4. OcHoBHbIE NpaBuNa MOHTaXa Tpybonposoaos

Mpu MOHTaME XONOQUNBHOND KOHTYPa (PPEeoHOBLIX YCTAHOBOK CNeayeT UCNonb3oBaTh TONLKO cne-
yuanesHsie MegHelie TpyOel, NpegHasHaYeHHLIe AnA XonoguneHeIX YCTAaHOBOK (T.e. TpyOel "xonoguneHo-
ro” kadecrea). Takme Tpybwl 3a pybexom mapkupytotcs Bykeamu “R" unu “L"

TpyBel npoknaawBawdT NO TPACCE, YKA3AHHOW B NPOEKTE UMK MOHTAXHON cxeme. TpyBul AOMmKHLI
BeiTh B OCHOBHOM PACNONOMKEHE TOPU30OHTANEHO UNK BEPTUKANBHO. NCKNOYEHWe COCTABNAT.

— MOPU3OHTaNbLHBIE YY4aCTKW BCACkIBaOLWEro TpybonpoBoaa, KOTOPLIE BbINOMHAKT C YKNOHOM HE
meHee 12 mm Ha 1 M B CTOPOHY KOoMnpeccopa ana obneryeHusa Bo3spara B HEro macna,

— FOPU30HTANBHLIE YYACTKW HArHETATENLHOMO TPYDoONpoBoaa, KOTOPLIE BINONHAKT C YKNOHOM
He MeHee 12 MM Ha 1 M B CTOPOHY KOHAEHCcaTopa.

B HYKHWX YaCTAX BOCXOQAWMX BEPTUKANEHBIX YYACTKOB BCACLIBAKOWMX W HarHeTaTeNbHeIX MarnucT-
panen eeicoToih Gonee 3 meTpoe HEOBX0AMMO MOHTUPOBATE MAcNONOALEMHLIE NeTnu. CxeMa MoHTaxKa
MacnonogbLEMHON NETNK HA BXOAES B KOMNPECCOP U HA BLIXOAE M3 HErD NpyBeaeHa Ha puc. 3.13 1 3.14,
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Puc. 3.13. YcTaHoBKa MacnonogbLeMHOW NeTNM Ha BXoAe B KOMNpeccop:
a) HenpaeWnkHo, 6) NPaBMNLHO, YKNOH He MeHee 12 MM Ha 1 m.
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Puc. 3.14. YcraHoBKa macnonogbLeMHON NETNM Ha BLIXOAE U3 KOMNpeccopa:
a) HenpaeuMnkHoO, 6) NpaBMNLHO, YKNOH He MeHee 12 mm Ha 1 m.

Ecnw BeicoTa Bocxoaswero yyactka bonee 7,5 meTpos, To onKHa ycTaHaenueaTbCH BTOpas mac-
nonoabemHas netns. B obwem cnyyae macnonogsemMybie NeTnu cneayet MOHTUPOBAaTL Yepes Kaxablie
7,5 MeTpoB BOCXOQALWEro y4acTka BcaceBaowero (HarHerarensHoro) Tpybonposoga (cm. pue. 3.15).
Bmecre ¢ Tem xenareneHo, 4Tobk ONuHE BOCXOAALLMX YHACTKOB, 0COBEHHO KMOKOCTHEIX, BeINK KaK
MOMHO MEHbLLLE BO M3DexaHne 3HaYMTENbHbIX NOTEPb AaBNeHus B HUX.

Onuxa socxogsuwmx yqacTkos TpyGonposoaos 6onee 30 meTpos He pexoMeHOyeTcA.
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— Puc. 3.15. Cxema ycTaHOBKK mac-

! nonogbLeMHEIX NeTenk Ha BOC-
Yrnos s ﬁﬂ_ﬂﬂ XOOAWMKX Yy4yacTkax Tpybonpo-
e f e BOAOB ANWHOW bonee 7.5 mer-
[ e pPOB: a) HarHeTaTenbHbIn TPYy-
7,9m bonpoBon, yknoH He meHee 12
mli:tl MM Ha 1 M, B) BCcackiBalOWMKA
‘:’__r-_l'_l_t_ﬁf | _‘:"E_FIE_H Tpybonpoeoa, YKNOH HE MeHee
it o S : 12 mmHa 1 M,
T,ilm |
maxi
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gf; 5
| mm———
T
a) 0)

Mpu naroToBNeHU MacnonogLEMHOW NETNW cneayeTt MMeTk B BUAY, YTO ee paaMepkl A0NKHbI BbiTh
Kak MOXHO MeHblwe. JTy4Ylwe Bcero B ka4ecTee MacnonoabeMHon NeTNKU UcnonsaosaTth oguH U-o6paaHbii
WNK ABa yronkoeesx outkdra (cm. puc. 3.16). Mpw MaroToeNEHMKM MAcNonoaLEMHOR NETNW NyTem uaruba
TpyObi, @ Take npw HeobxoaMMOCTW YyMEHBLIEHUA OWAMETpPa Bocxogswero yy4actka TpyGonpoeopa
cneayet cobnoaare tpeboeanue, 4Tobel AnvHa L Geina He Gonee 8 gnameTpos coeauHAeMelx TpyGo-
nposoaos (puc. 3.17).
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Puc. 3.17. TpeboBaHuMA K macnonogbLeMHON NeTne: a) NpyM M3IroToBnedMM nyrtem waruba Tpyo;
©) npn HeoBxoAMMOCTH YMEHBIUEHWA AWaMeTpa BOCXOOALLEro YY4acTKa; B) HegOoNyCcTUMan KOHCT-

PYKLUMA.

Insa ycTaHoBOK C HECKONLKMMK BO3AYX00XNAAWUTENAMK (MCNAPUTENAMK), PACNONOXEHHLIMKW HA pa3-
HbIX YDOBHAX NO OTHOWEHMIO K KOMNPECCOpY PEeKOMEHOYEMBIE BAPWAHTEI MOHTaXA TPpyBONpPOBOALE C
MacnonogbeMHbiMKA NETNAMK NpuBegeHsl Ha puc. 3.18. BapwawT (a) Ha puc. 3.18 MOXHO UCNONbL30BATL
TONbKO B CNY4Yae HANWUYWUA OTAENWTENA KUOKOCTH M PA3MELLEHWS KOMNPEeCcCopa HIKe ucnapuTenein, e
OCTANbHLIX CNy4anAx HeobxoaMMo MCNonNL30BaTeL BapuadT (6).

B Ttex cnyuyasax, koraa s npouecce paboTel YCTAHOBKWA NPeaycMaTpUBaETCH BO3MOXHOCTE OTKNIO-
YeHWA OQHOM UMK HECKONBKWX BO3AYX0OXNAAWTENEN, PACNONOMKEHHEIX HIKE KOMNPECCopa, U 3TO MOXET
NPUBECTK K NaaeHnio pacxoaa e obwem socxopgsawem Tpybonpoeoge ecacsisaHus Gonee, yem Ha 40 %,
HeobxoamMo obwMin BOCXoaALW KA TPYDONPOROA BRINONHATE B BUae 2-x Tpyd (cM. puc. 3.19). MNpu atom
avameTp meHbwenr Tpybel (A) BeibupaoT Takmm obpasom, 4Tobbl NPU MUHUMANBHOM PACXOLe CKOPOCTE
noTtoka e Hem Beina He meHee 8 m/c u He Bonee 15 m/c, a guameTp Bonbwen Tpybel (B) onpepensoT ua3
YCNOBWA COXpaHeHWa CKOPOCTH NOTOKA B AMana3sode oT 8 m/c ao 15 m/c B obeunx Tpybax npu Makcumans-
HOM pacxope (cm.n. 3.2.2).
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Puc. 3.18. Pexomengyemeie (a u 6) n HenpaBunNeHLIN (B) BaApHaHTLlI MOHTaXa TpybGonpoBogoR ¢
MacnonoAkLeMHLIMM NEeTNAMKM NPW HaNMYMKW B COCTaBe YCTAHOBKM HECKONLKUX BO3OYyXO0OX-
nagvrenen (MCnapuMTenen), pacnonoXeHHLIX Ha Pa3HbLIX YPOBHAX.
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Puc. 3.19. PexomeHayembie CXeMbl MOHTaXKa BOCXOAALLEro y4acTKa obwero BcackIBalowWero Tpy-
bonpoeoga, 00 LEAUHAIOWEro HECKONLKO MCNapuTenen, NpU BOZMOXHOCTH NageHuna pacxona B
Hem bonee, yem Ha 40 %; 1 - cudhoH (koHTpNeTnAa); A - MeHbWan Tpyba; B - bonswan Tpyba.

Mpw paaHocTy ypoexen Bonee 7,5 meTpoe casoeHHbie Tpybonpoeoas HeoBX0AMMO yCTaHaenueaTs
Ha Ka¥0M y4acTke BeicOTOW He Bonee 7,5 m, cTporo cobnwnas Ttpebosanna puc. 3.19. [nA nony4eHus
HaOEXHbIX NasHbIX COEAWHEHWA peKoMeHOyeTcA WCNonNbL3oBaTe CTaHaapTHele UTWUHMKM pasnUYyHOW
koHchurypayum (cm. puc. 3.20).

Puc. 3.20. Obpasubl MmeaHbIX (PUTUHIOB, PEKOMEHAYEMbIE K MCNONL30BaHMKD NpM cOOpKe xono-
AWNbHOro KouTypa. CoegMHeHne MeHbIX TPYD NPOM3IBOAAT C NOMOLWELH MY (T, M3roTOBNEHHLIX
TAKXKE M3 MEJW, ANWHA KOTOPLIX COCTABNAET ABa-TPW AUAaMeTpa, a BHYTPeHHMA anameTp Ha 0,3-
0,5 mm Donblue HaApYXHOrO AWamMeTpa coeauHAEMbLIX TpybonpoBOogoOB,
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3.4.

Pacuer
3anpaskm
XAQAATeHTOM

Mpu MOHTaXE XONOAWNBHOIO KOHTYpa TpybonNpoBoAbLl PEKOMEHAYETCA NPOKNaALIBATL C UCNONL30-
BaHMEM cneuwaneHex onop (nogsecok) ¢ xomyramu. [pM cOBMECTHOW NpOKNagxe BCACLIBAOWMX W
MWUOKOCTHLIX MarucTpanei BHa4ane MOHTUPYIOT BcackiBalowme Tpybonposogs M NapannensHo ¢ HUMK
wugrocTHele. Onopel M NoABeckH HeobxoauMo ycTaHaenueaTs ¢ warom ot 1,3 go 1,5 meTpos. Hanwyue
onop (NOQBECOK) A0MKHO TAKKE NPeaoTepawars OTCuIpeBaHne CTeH, BAONb KOTOPbLIX NPOKNagbLIBaoT
HE TENNOW30NUPOBAHHBLIE BCACKIBAOWME MarvcTpanuy, PasnnyHble KOHCTPYKTUBHBIE BapWaHTel ONop
(noaeecok) 1 pekoMeHgaymMn No MeCTy MX Kpennedws NnokasaHsl Ha puc. 3.21, 3.22.
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Puc. 3.21. Kpennexne onopkl Tpybonpoeoaa npu NoACOSAMHEHWKM K arperary: a) - HenpaBunLHo,
6) - npaBunsHO; 1 - nogcoeAMHUTENLHLIA yaen; 2 - onopa; 3 - cTeHa; 4 - arperar; 5 - He meHee 10
AvameTpoe Tpybonpoeoaa.

Puc. 3.22. Paznn4Hkle BapMaHTkl ONOP M NOABECOK, UCNONL3YeMbIE NPW NPOKNaaKe Xonoaun.-
HeIX TpyBonpoeoaos: a) nogeecka Tpybkl K NOTONKY MNKW BAONL CTeHk!: 1 - cTansHOW npodune
(yronok, weennep 1 1.n.); 2 - cepbra; 3 - rpyba; 4 - tpyba ¢ Tennonsonaumen; 5 - LUMPOKUA XOMYT;
6 - y3KkuKA XxOoMyT; 7 - 3alMTHAA noaknaaka; ©) onopa Ha nonke yronkoeoro npodgwuna: 1 - kopnyc
onopsl; 2 - TpyDa; 3 - npoknagka; B) onopa B BUAE KONOAKK, NPUKPENNEHHON K cTeHe: 1 - ocHo-
BaHWe KONOOKHK; 2 - KPLIWKA KONOAKW; 3 - BUHTLI; 4 - BCackIBaWKWK Tpybonposog; 5 - KxMOKOCTHOW
Tpy6onpoeoa; 6 - wypyn; 7 - AepeBAHHaA npobka; 8 - uemMeHTHAA 3anueka; 9 - cTewa; r) onopa ana
TENNOWU30NUPOBaHHOW TPYOkI: 1 - TpyDbI; 2 - HAPYXHOE NOKPLITHE; 3 - NpoYHan mydTa; 4 - Tenno-
WM30NALUMKA; 5 - BNaroHenpoHULUae Moe NoKpeITUE (ruapounsonsauvna); 6 - onopa; 7 - o6onoyka onopel.

Pacuet obbema 3anpasky XoNoQunsHON CUCTEMbLI NPOW3BOAWTCA HA OCHOBAHWW CNeay W MX UCXoa-
HbiX JaHHbIX:

— TEXHWHECKWE XapaKkTepuCTUKM BuibpanHoro obopyaoBaHus,

— MOHTa¥HaA Cxema XonoavnsHOW CUCTEMEI C YKa3aHWeM MeCcT PacnonoxeHwA EEED}I’HDEEHHH
W guameTpaMmu CoeduHUTENbHBIX Tp}"ﬁﬂl’lpﬂﬁﬂﬂﬂﬂ.

PacueTt maccel 3anpasky xnagareHta NponMasoguTcs No cneayowen dopmyne:

Mianp = Px.a (0,4Vien + kg'*’im;’i.' + Viewm)s

rae px.a — NNOTHOCTE UCNONBL3YEMOro xnagaredTa, przz = 1,3 Kr/am®; pPra04a = 1,04 kr/am®
Vien — BHYTPEHHMWIA 0Bbem BO3ayxooxnanuTens (Bo3ayxooxnagurenei),
Viee — OOBEM pECMBEDPA XONOAWNLHOMO arperara,
Vie w — BHYTPEHHWIA 06BEM KMUOKOCTHBIX MArucTpaneu,
ke — KO3MDMUMEHT, YHUTHIBAOLWMWA CXEMY MOHTAXA KOHAEHCATOPA.

ke = 0,3 ANA KOMNPECCOPHO-KOHAEHCATOPHLIX arperaTtos 6e3 ruapasnM4Yeckoro
perynatopa QasneHna KoHOSHCaUMK,
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kg = 0,4 — NpW HCNONb30BAHUW TMAPABNKYECKOTO PETYNATOPA AABNEHWA KOHABHCALIK
(MOHTax arperara Ha yvLE WK UCNONHEHKE C BEIHOCHLIM KOHLAEHCATOPOM).

Mpumep

Pacyert obbema 3anpasky XoNoAWNBHOR CHETEMBI, BLIDpaHHon B npumepe 3.2.3. PacqeT npyvsesex
ANS OAHOW CUCTEMBI, ANA APYTOf aHANOrMYHO.

WMexonHble naHHbie:
arperat: AK-4P10-C-IKMD;
Boagyxooxnaaurens: BK7-345-BE;
AvameTp MUOKOCTHOR MarmcTpanu: 5/8"
ANUHA KWOKOCTHOW MarkcTpamu: 25 m;
xnaparent: R22.

PeweHue:

Monkayack TexHuyeckm katanorom " XonogunesHeie cuctems " dovpmel "OcTpoB” Haxonum cneay-
10LLME TEXHWHECKME [aHHbIe:

ana arperata AK-4 P10-C obwem pecusepa Vi = 22,0 am>:
nns soanyxooxnaautens BK7-345-BE sHyTpeHHUi 06bem ucnapuTens Vie = 14,56 am°.

BHYyTPEHHMIA 06LEM HUOKOCTHOR MarMcTpany onpeaenvm no opmyne:

VX\'.)‘I(. o 0.785 i (D.'i\',ﬂl. - 2 - d]f.l-l)z - L?{,)‘I!.- (]-JH‘F

Foe Dy.w — Hapy#HbIM OUuameTp ¥WOKOCTHOW MarvcTpany, onpefeneHHsiid no HoMorpamme, Im;
v — TONWMHA CTEHKW TPYDbI XMUOKOCTHOW MarucTpanu, om;
L. — ONVHA XWOKOCTHOW MarucTpany, om.

B panHom cnydae D.. = 5/8" = 15,87 mm = 0,1587 OM; dx. = 0,76 mm = 0,0076 om; L. = 250 gm.
Torpa

Vi = [].785 : (Dm_.u_ == dﬂ:..u.)z L =

= 0,785 - (0,1587 — 2 - 0,0076)° - 250 = 4,04 o,

KoathhHUUMEHT ky, yHWTLIBAIOLLMI CXEMY MOHTAXA, NS KOMNPECCOPHO-KOHAEHCATOPHOMO arperara
pagen 0,3.

OBsem aanpasku:

Vianp = 0,4 - Vuen + kg - Vpee + Vies = 0,4 - 14,55 + 0,3 - 22 + 4,04 = 16,46 om”.
Macca aanpaskw

Mianp = Pra. Vianp, k2 .

[11€ pra — NAOTHOCTb MCNONL3YEMOrO XNanareqTa, kriam® (ans dpeota R22 pr.a = 1,3 kriam®);
Vianp — 06beM 3anpasku, ,[J,M:!.

Mgw;p - PJLH- E V}m!p - 1,3 E 16,46 - 21,4 K2 .

To ecTk nony4waK, YTo Macca sanpaskv peodom R22 onA ofHOW cUCTEMBI COCTABNAST nNpubnv-
antensHo 21,5 kr.
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OnwnHa

Mpunoxerne 1.

MNMepeeog eguHNL M3MEpeHUS

Macca

1 prodim (in) = 0,0254 m

1 doyr (ft) = 12 goiimos = 0,3048 m
1apn=3dyra=09143m

1 muna = 1,760 sipna = 1609 m

1 mopckas muna = 1852 m

1 yHuun (oz) = 28,351

1 cpywr (Ib) = 16 yHuwia = 0,44359 «r

1 kunta CLA=100 chyHTOB

1 voportkan TonHa (CLUA) = 2000 dyHTos = 907,18 kr

1 nnuHHan ToHka (Benwkobp.) = 2240 dywros = 1016,04 wr

Obwem

BrakocTe

1 ky6. nroiim = 16,387064 cm®
1 ky6. cpyr = 0,028317 m°

1 ky6. apa = 0,76455 m*

1 nwura = 0,568 n

1 rannod = 4,546 n

1 rannon CWA = 3,785 n

1 wreo/m’ (kG s / m?) = 0,9807 x 10 H c/m?

1 cpynt-clcpyr? (Ib fs / 7t) = 4,788 x 10 H c/m”
1 nyaa (Poise) = 10-1 H ¢/m?

1 cToke (Stokes) = 10" mfc

1 roim?/c (in®/ s) = 6,452 x 107 m°lc

1 yr¥ic (%] s) = 9,290 x 102 mic

YpenbHbin obbem
1 kyB. bytichyHT = 62,43 AMel ke

1 rannown/cpynt = 8,3 ,qmslxr

Temnepatypa

“bapenreiir = °C x 9/5 + 32

“Uenbcuit = (°F - 32) x 5/9

MowHoCcT

1n.c.=7457 Br

1 n.c. (meTpuyeckan) = 735,5 Br
1 wkanfu = 1,163 Br

1 BTU/M = 0,293 Br

1 Touna xonopa = 3514 5 Br

1 ToHHa xonona =12000 BTU/M

1 ToHHa xonona = 30225 Kkan/v

1 ToHHa xonopa = 2516,9 Br

3Hepra — KONU4YecTBO Tenna
1xan. = 4,18 Ik

1B.T.U. = 0,252 kkan

1B.T.U. = 1053 Ix

1 B.T.U./ chynr °F = 1 kkanjkr °C
1 kkan = 1 muanuTepma

1 fg/h = -1 kxkan / vac

1 kkan/u = 1,163 Bt

1 TouHa (CLUA) = 3024 kkaniy

1 ToHHa (BenukoBp.) = 3340 kkan/v

Mnowags

Oasnenre

1 k8. AtoiiM = 6,4516 cm°
1 k8. ¢y = 0,0929 m?

1 k8. Apa = 0,8361 M*

MnoTHoCTL

1 cpyHT / KyB. cpyT = 0,016 kr/om®

1 Bap = 100 «la = 750,06 mm.pr.cT.
1 6ap = 1,0197 kriem3
1 arm. = 760 mm.pr.ct. = 1,013 bap

1 PSI = 0,06895 Gap = 0,06805 atm.
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Mpunoxerne 2.

MNepesog egnHULY TeMnepaTypbl

°C °F K oC oF K °C °F K °C °F K
-273,15 -469,67 0|
-273 -459,4 0,15 +100 +212,0 373,16 +475 867.0 748,15 +850 1562,00 1123,15
-270 -454,0 3,15/ +105| +221,0 378,15 +480 896,0 753,15 +855 1571,0 1128,15
-265 -445,0 8,15/ +110 +230,0 383,15 +485 905,0 758,15 +860 1580,0) 1133,15
-260 -436,0 13,15] +115 +239,0 388,15 +490 914.0 763,15 +865 1589,0/ 1138,15
-255 -427.0 18,15/ +120 +248,0 393,15 +495 923.0 768,15 +870 1508,0| 1143.15
-250 -418,0 23,16 +125 +257,0 398,15 +500 932,0 773,15 +875 1607,0| 114815
-245 -409,0 28,15/ +130 +266,0 403,15 +505 9410 778,15 +880 1616,0| 1153,15
-240 -400,0 33,15 +135 +275,0 408,15 +510 950,0 783,15 +885 1625,0) 1158,15
-235 -391,0 38,15/ +140 +284.0 413,15 +515 959.0 788,15 +890 16340 1163,15
-230 -382.0 4315 +145 +293,0 418,15 +520 968.0 793,15 +895| 16430/ 1168.15
-225 -373,0 48,15 +150 +302,0 423,15 +525 977.0 798,15 +900 1652,0 117315
-220 -364,0 53,15| +155 +311,0 428,15 +530 986,0 803,15 +905 1661,0 117815
-215 -355,0 58,15/ +160 +320,0 433,15 +535 995,0 808,15 +910 1670,0) 1183,15
-210 -346,0 63,15 +165 +329,0 438,15 +540 10040 813,15 +915 1679,0| 1188,15
-205 -337.0 68,15 +170 +338.0 44315 +545 1013.0 818,15 +920 1688.0] 11983.15
-200 -328,0 73,15| +175 +347,0 448,15 +550 10220 823,15 +925| 16970/ 1188,15
-185 -318,0 78,15 +180 +356,0 453,15 +555 10310 828,15 +930 1706,0| 120315
-190 -310,0 83,15 +185/ +365,0 458,15 +560 1040,0 833,15 +935 1715,0f 1208,15
-185 -301.0 88,15/ +190 +374.0 463,15 +565 1049,0 838,15 +940 1724,0| 1213,15
-180 -292,0 93,15/ +195 +383.0 468,15 +570 1058.0 843,15 +945 1733.01 121815
-175 -283,0 98,15 +200 +392,0 473,15 +575 1067,0 848,15 +950 | 1742,0| 122315
-170 -274,0 103,15| +205 +401,0 478,15 +580 1076,0 853,15 +955 1751,0) 1228,15
-165 -265,0 108,15| +210 +410,0 483,15 +585 10850 858,15 +960 1760,0) 1233,15
-160 -256,0 113,15/ +215 +419,0 488,15 +590 10940 863,15 +965 1769,0| 1238,15
=155 -247.0 118,15, +220 +428,0 493,15 +595 1103.0 868,15, +970 1778,0| 124315
-150 -238,0 123,15 +225 +437,0 498,15 +600 1112,0 873,15 +975 1787,0| 1248,15
-145 -229,0 128,15 +230 +446,0 503,15 +605 11210 878,15 +980 1796,0) 1253,15
-140 -220,0 133,15] +235 +455,0 508,15 +610 1130,0 883,15 +985 1805,0| 1258,15
-135 -211,0 138,15 +240 +464,0 513,15 +615 1139,0 888,15 +990 18140/ 1263,15
-130 -202,0 143,15, +245 +473,0 518,15 +620 11480 893,15 +995 1823,0| 1268,15
-125 -193,0 148,15 +250 +482,0 523,15 +B625 1157,0 898,15 +1000 | 1832,0 1273,15
-120 -184,0 153,15 +255 +491,0 528,156 +630 1166,0 903,15 +1005 1841,0) 1278,156
-115 -175.0 168,15/ +260 +500,0 533,15 +635 11750 908,15 +1010 18560,0) 128315
-110 -166,0 163,15 +265 +509,0 538,15 +640 11840 913,15 +1015 18569,0| 1288,15
-105 -157.0 168,15/ +270 +518,0 543,15 +645 1193.0 918.15 +1020| 1868,0| 1293.15
-100 -148,0 173,15 +275 +527.0 548,15 +650 1202,0 923,15 +1025 1877,0 1298,15
-85 -139,0 178,15 +280 +536,0 553,15 +655 1211,0 928,15 +1030 1886,0) 1303,15
-80 -130,0 183,15/ +285 +545,0 558,15 +660 12200 933,15 +1035 18950 130815
-85 -121,0 188,15 +290 +554,0 563,15 +B665 1229,0 938,15 +1040 190400 131315
-80 -112,0 193.15] +285 +563,0 568,15 +670 1238.0 943,15 +1045 | 1913,00 131815
=75 -103,0 198,15 +300 +572,0 573,15 +675 12470 948,15 +1050 1922,0) 132315
-70 -94,0 203,15 | +305 +581,0 578,15 +680 1256,0 953,15 +1055 1931,0| 1328,15
-65 -85,0 208,15 +310 +590,0 583,16 +685 12650 958,15 +1060 1940,0| 1333,15
-60 -76,0 213,15 +315 +599,0 588,15 +690 12740 963,15 +1065 1949,0| 133815
=55 -67.0 218,15/ +320 +608,0 593,15 +695 12830 968,15 +1070 1958,0/ 134315
-50 -58,0 223,15 +325 +617,0 598,15 +700 1292,0 973,15 +1075 1967,0) 1348,15
-45 -49,0 228,15 +330 +626,0 603,15 +705 13010 978,15 +1080 1976,0) 135315
-40 -40,0 233,15/ +335 +635,0 608,15 +710 1310,0 983,15 +1085 19850/ 135815
-35 -31.0 238,15/ +340 +644,0 613,15 +715 1318,0 988,15 +1090 1994,0) 136315
-30 -22.0 243,15/ +345 +653,0 618,15 +720 13280 993,15 +1095 2003.0| 1368,15
-25 -13,0 248,15 +350 +662,0 623,15 +725 1337.,0 998,15 +1100| 2012,0| 1373,15
-20 -4,0 253,15 +355 +671,0 628,15 +730 1346,0| 1003,15 +1105 20210/ 1378,15
-15 +5,0 258,15 +360 +680,0 633,15 +735 1355,0| 1008,15 +1110 2030,0| 1383,15
-10 +14,0 263,15 +365 +689,0 638,15 +740 13640 1013,15 +1115 2039,0| 1388,15
=) +23,0 268,15| +370 +698,0 643,15 +745 13730, 101815 +1120| 2048,0| 1393,15
0 +32,0 273,15 +375 +707,0 648,15 +750 1382,0| 1023,15 +1125| 2057,0| 1398,15
+5 +41.0 278,15 +380 +716,0 653,16 +755 1391,0| 1028,15 +1130 2066,0) 140315
+10 +50,0 283,15 +385 +725,0 658,15 +760 1400,0| 1033,15 +1135 2075,0| 1408,15
+15 +59,0 288,15/ +390 +734,0 663,15 +765 1408,0| 1038,15 +1140 2084,0| 1413,15
+20 +68,0 293,15| +395 +743,0 668,15 +770  1418,0) 104315|  +1145 ~ 2093,0] 141815
+25 +77,0 298,15/ +400 +752,0 673,15 +775 14270 104815 +1150 2102,0) 142315
+30 +86,0 303,15/ +405 +761,0 678,15 +780 1436,0| 1053,15 +1155 2111,0| 1428,15
+35 +95,0 308,15/ +410 +770,0 683,15 +785 14450 1058,15 +1160 2120,0| 143315
+40 +104,0 313,15| +415 +779,0 688,15 +790 145401 1063,15 +1165 2129,0| 1438,15
+#45  +1130] 31815 +420 +788.0 693,15 +795 14630, 106815  +1170 21380 144315
+50 +122,0 323,15/ +425 +797.,0 698,15 +800 1472,0( 1073,15 +1175| 2147,0| 1448,15
+55 +131,0 328,15 +430 +806,0 703,15 +805 1481,0| 1078,15 +1180 2156,0| 1453,15
+60 +140,0 333,15] +435 +815,0 708,15 +810 1490,0| 1083,15 +1185 2165,0| 1458,15
+65 +149,0 338,15 +440 +824,0 713,15 +815 1499,0, 1088,15 +1190 2174,0| 1463,15
+70 +158.0 343,15/ +445 +833,0 718,16 +820 1508.0f 1093.15 +1195| 2183.0| 1468,15
+75 +167,0 348,15 +450 +842,0 723,15 +825 1517,0| 1098,15 +1200 21920 1473156
+80 +176,0 353,15| +455 +851,0 728,15 +830 1526,0| 1103,15
+85 +185,0 358,15/ +460 +860,0 733,15 +835 15350/ 1108,15
+90 +194,0 363,15) +465 +869,0 738,15 +840 15440, 1113,15
+95 +203.0 368,15/ +470 +878.0 74315 +845 156301 1118.15
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Mpunoxerne 3.

MepeBog eauHULY AaBneHus
PSI PSl BAR PSI BAR PSl BAR

1 0,069 5 3,52 101 6,96 510 35,16

2 0,138 52 3,59 102 7,03 520 35,85

3 0,207 53 3,65 103 7,10 530 36,54

4 0,276 54 3,72 104 717 540 37,23

5 0,345 55 3,79 105 7,24 550 37,92

6 0,414 56 3,86 106 731 560 38,61

7 0,483 57 9,39 107 7,38 570 39,30

8 0,552/ 58 4,00 108 745 580 39,99

9 0,621 59 4,07 109 7.52 590 40,68
10 0,690 60 4,14 110 7.58 600 41,37
1 0,758 61 421 115 7,93 610 42,06
12 0,827 62 4,27 120 8,27 620 42,75
13 0,896 63 4,34 130 8,96 630 43,44
14 0,965 64 4,41 140 9,65 640 44,13
15 1,030, 65 4,48 150 10,34 650 44,82
16 1,100 66 4,55 160 11,03 660 45 51
17 1,170| 67 4,62 170 11,72 670 46,20
18 1,240/ 68 4,69 180 1241 680 46,89
19 1,310 69 4,76 190 13,10 690 47,58
20 1,380 70 4,83 200 13,79 700 48,27
21 1,450 71 4,98 210 14,48 710 48,95
22 1,520 72 4,96 220 15,17 720 49,64
23 1,590 73 5,03 230 15,86 730 50,33
24 1,660/ 74 5,10 240 16,55 740 51,02
25 1,720| 75 517 250 17,24 750 51,71
26 1,790 76 5,24 260 17,93 760 52,40
27 1,860 77 5,31 270 18,62 770 53,09
28 1,930 78 5,38 280 19,31 780 53,78
29 2,000 79 545 290 20,00 790 54,47
30 2,070 80 5,52 300 20,69 800 55,16
31 2,140 81 5,58 310 21,37 820 56,54
32 2,210 82| 5,65 320 22,06 840 57,92
33 2,280/ 83 572 330 22,75 860 59,30
34 2,340 84 | 5,79 340 23,44 880 60,68
35 2,410/ 85| 5,86 350 24,13 900 62,06
36 2,480 86 5,93 360 24,82 920 63,43
37 2,550/ 87 6,00 370 25,51 940 64,81
38 2,620/ 88 6,07 380 26,20 960 66,19
39 2,690/ 89 6,14 390 26,89 980 67,57
40 2,760 90 6,21 400 27,58 1000 68,95
41 2,830 91 6,27 410 28,28 1500 103,40
42 2,900 92 | 6,34 420 28,96 2000 137,90
43 2,960 93 6,41 430 29,65 2500 172,40
44 3.030? 94 6,48 440 30,34 3000 206,80
45 3,100, 95 6,55 450 31,03 3500 241,30
46 3,170 96 6,62 460 31,72 4000 275,80
47 3,240 97 6,69 470 32,41 4500 310,30
48 3,310 98 6,76 480 33,10 5000 344,80
49 3,380 99 6,83 490 33,79 5500 379,20
50 3,450/ 100 6,90 500 34,48 6000 413,70
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Cn1CcoK UCNOAL3OBAHHOW AMTEpaTypbl

1. "XonogunbHble cucTemMbl. TexHkdecknid katanor”. 3A0 "Octpos”, 1999

2. "XononuneHeie arperatsl. Cepua AK, AP. PyKoBOLCTBO NO MOHTAXY ¥ IKCNNyarauumn”.

3A0 "OcTpos", 1999 .

3. B. Maake, I"-KO. Sxxepr, XK.-MN. KowneHx. "MonsmanH. YyebHuk no xonoguneHon TexHuke”.

WMapaTtenscTeo MY, 1998 r

4. H.J. Breidert. "Calcul des chambres froides". PYC editions, 1988 r

5. ASHRAE HANDBOOK. T. 1:4, ASHRAE, Inc. 1995-1998 rr.

6. Kypuines E.C., Nepacumor H.A. "XonoounkHele yoctadosku”. M., Mawwnoctpoenwe, 1980 r

7. Doccar P.[. "OcHoBel xonoguneHow Texkukr”. M., Nerkas v nnilesan NpombILLNeHHOCTE, 1984 r.
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AASl 3ameToK
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