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BBEJIEHHUE

Msico urpaet BaXKHY pOJib B TUTAHUM YEJIOBEKA, BCIEACTBUE COAEPKAHUS
B HEM BBICOKOILIEHHBIX OENKOB, 3HAYUMBIX B HEPI€TUYECKOM M IUIACTHYECKOM
OTHOILIEHUSX KUPOB, psiia BATAMUHOB, MAKPO- U MUKPOAJIEMEHTOB. B cocTaB msica
NOMHMO  COOCTBEHHO  CKEJETHBIX  MBIIII]  BXOJSAT  TaKXKe  3JIEMEHTHI
COEIUHUTEIILHOM, )KUPOBOM, HEPBHOM TKAHU, a B TAK Ha3bIBAEMOE TOBAPHOE MSICO -
u Kocth. KauecTBo msca, Kak M APYrUX HNULIEBBIX NPOIYKTOB, ONPEIETAETCS €ro
MUIIEBON [IEHHOCTHIO, OE30MAaCHOCTHIO U MOTPEOUTEICKUMH XapaKTePUCTUKAMHU.

B mHactosiiee Bpemsi B Haiei cTpaHe OO0JbIIOE BHUMAaHHUE YACISIOT
BOIIPOCaM TMOBBIIIECHUS] KauyecTBa U PalMOHAJIbHOMY MCIIOJb30BaHU0 Msca. [Ipu
3TOM Ba)KHOE 3HAYEHHE MMEET MOATOTOBKA K yOOI0, TPaHCTIOPTUPOBKA, IEPBUYHAS
nepepadoTKa CKOTa U MTUIIbI, XpaHEHHE Msica U T.J. PallmoHaIIbHO HUCMONIB30BAThH
BCE MPOAYKTHI yOOS KUBOTHBIX MOKHO TOJIbKO NMPHU MPABUIBHOW OpraHu3aluu
MecT y0osi, COOTIOIEHUN TEXHOJOTUYECKUX U BETEPUHAPHO-CAHUTAPHBIX TIPABUII.

Ot cnoco0a XpaHeHHs] CBUHUHBI 3aBUCUT BpPEMs, 332 KOTOPOE MPOU3BOIUTEND
JIOJKEH pean30BaTh MACO MoTpeduTtento. UTo ke 03Ha4aeT CpoK XpaHEHUs Msica,
TO BpeMs, 3a KOTOpPO€ CBUHHMHA JOJKHA HE TOJBKO HHM HMCHOPTUTCS (OBITH
IPUTOAHOW B MUILY) HO M COXPAaHUTh BKYCOBBIE, ITUTATEJIbHBIE U 3CTETUYECKUE
KAa4eCTBa.

BaXHpIM yCIIOBUEM XpaHEHHUs OXJIAXJAEHHOTO MsCa SIBISIETCS MOCTOSHHOE
NoJIIepKaHUE TeMIIepaTypbl Ha MOCTOSSHHOM ypoBHE. VI3MeHeHne uinm kojebanue
TEMIIEPATYpPbl BO3AyXa NPUBOIAT K YXYAUIEHUIO KadecTBa Msca. OXIaXIEHHOE
MSCO — IMPEBOCXOIAHBIN MUILIEBON MPOAYKT, OJIHOCTHIO COXPAHUBIINI BCE CBOU
KAa4eCTBa.

Ilenbs maHHOM KypcOBOM paOOThI — OBJIaJIETh METOJMKON pacyeTa Kamepbl

OXJIAXKACHUA MsACA.



1 AHAJIN3 CITIOCOBOB OXJVIAKJIAEHUA MACA

OxnaxkaeHue Msca B BO3JyX€ MPOBOISAT Pa3lIWYHBIMU CIOCOOAMH: OJHO-,
NBYX- U TPEXCTAUNHBIM, a TAK)KE MPOTPAMMHBIM.

OpHocranuiiHOE OXJaXkaeHue npoBoaat npu temmneparype 0°C u ckopocTu
NnBUKeHus Bo3ayxa 0,5-2 m/c 10 Temneparypsl B TONIIE MBIl Oe/ipa Ha TiyOuHe
He MeHee 6 cM oT noBepxHocTH OT 0 10 4°C. TemnepaTypa u CKOPOCTh BO3yXa —
OCHOBHBIE  MapaMeTpbl,  BIMSIOMIME  HA KOAPQPUIUEHT TEIJIOOTAAYd  OT
MOBEPXHOCTU TMPOJAYKTa K OXJKIAKWEH cpelae U, CleAoBaTelibHO, Ha
IPOJOJKATEILHOCTD OXJIaKIeHUA. JIJIsl TOBSKBUX MOJIYTYII TEMIIEpaTypa BO3yXa
MOKEeT ObITh ToHMkeHa g0 —2°C, a mimga cBuHRIX — J0 —5°C.
[TpoaomKUTENBHOCTh OXJIAKACHUS IPU 3TOM COCTaBisieT 14—24 u.

HameruBiiascss TEHAEHUMS CHIJKEHHS TEMIEPaTyphl OXJaKIaroIIEro
BO3/lyXa HUXE KPUOCKOIMHUYECKOW M TMOBBIIMICHHUS CKOPOCTH €ro ABMXKEHHUS [0 2
M/C OOBSICHSIETCSL JKEeJTaHWEeM HWHTEHCU(DUIIMPOBATH Ipoliecc oxyaxaeHus. Ilpu
TOM JONOJHUTEIbHBIE HSHEPro3arpaTbl IO CPAaBHEHHID C TPAAUIMOHHBIM
CrocoOOM BIIOJIHE OMPABAAHHBI, MOCKOJbKY YMEHBIIACTCS MNPOAOIKUTEIBHOCTD
npouecca Ha 30-40%, B Takux e Mpeaenax CHIXKAETCS YCYHIKA, MOBBIIIAETCS
KaueCTBO MsCa M MSCHBIX MPOAYKTOB U YBEIMYMBAETCS 000OPAUMBAEMOCTh Kamep
OXJIAXKICHHUS.

IIpy  panpHEWIIEM CHW)KEHUM  TEMIIEPATYpPhl OXJIAXKAAKOMEN  CPEAbI
BO3MOYKHO TTOJIMOPaXMBAaHUE Msica, TO3TOMY MCIOJIb3YIOT ABYX- U TPEXCTaAUIHOE
OXJIQAXK/JICHHE C MPUMEHEHUEM IMEPEMEHHBIX MapaMEeTPOB BO3AYIIHON CpEMbL.
CraguiiHoe OXJaXX/I€HHE MOJYTYII MOYKET OCYLIECTBISATHCS B OJHOM MJIM Pa3HBIX
kaMmepax. Tak, CBUHbIE MONYTYIIM Ha TEPBOM CTaauK OXJAXKACHUS TNpU
temrneparype —10 — —12°C B Teuenue 1,5 4, Ha BTOpPOH cTaguu — TpH
temneparype —5 —7°C B TeueHHE 2 UYMW TPU JOOXJKACHUU (C IETBIO
PAaBHOMEPHOT'O pacCIpeesieHus] TeMIepaTypbl MO TOJIIKWHE MOJYTYyIl) — TIpH

temriepatype okoiio 0°C B TeueHue 6—8 4. Ha nepBoil 1 BTOpOil cTaiuu CKOPOCTh
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IBWKEHHs] Bo3ayxa 1-2 wm/c,a mpu gooxnaxaenun — 0,5 ™M/c mpu ero
OTHOCHUTEIBHOM BIaKHOCTH 95-98%.

NuTeHcu@uimpoBaHHbl CIOCOO OXJIAXKICHUS TOBSIMHBI MPEyCMaTPUBAET
UCIOJb30BaHME HA MEPBOM CcTaauM BO3AyXa ¢ TeMmmeparypoit npo —25°C,
JBIKYIIETOCST €O CKOpocThio 5—10 ™/c. [Io pocTWkeHMHM Ha TMOBEPXHOCTU
MOJIYTYIIl KPUOCKOMTUYECKON TeMIlepaTypbl HAUUHAETCS BTOpAst cTaaus
OXJIQXK/ICHMS, B TEUEHHE KOTOPOM TeMIlepaTypa BO3JyXa MOAJEPKUBACTCA Ha
YPOBHE KpPUOCKOIIMYECKOM, a CcKopocThb ero He mpeBbimaer 0,5 wm/c. Ilpu
(GpoHTaIBHOM CHOCOO€ OXJIAXACHUS TMONYTYII, KOrjJa OHU JBHXKYTCS Ha
KOHBeHepe HaBCTpeuyy MOTOKY OXJaXIEHHOTO BO3[yXa, XOJOIWIbHas 00paboTka
BEJIETCS MPU U3MEHSIONIEMCSl B T€UEHHE Mpoiiecca KodhPUIMeHTe TermIo0TAauu.
OTO MO3BOJSET YMEHBIIUTH MPOAOKUTENBHOCTD XOJOAWIBHOW OOpabOTKH Ha
10% mo cpaBHEHHMIO C MPOILIECCOM, IMPOBEACHHBIM MPU IMOCTOSIHHOM 3HAYEHUU
ko3 uIeHTa TemIo0TIa4uM, a yCyIlKa Mpu 3ToM cHibkaercs eme Ha 30-40%.

CkopocTe BO3QyXa B KaMepax M3MEHSAIT M[OJ00POM OIPEAEIIEHHBIX
cedeHU Bosayxopacnpeaenurencd. [lomyTymm nepemMemarTcss KOHBEUEPHBIM
CrocoboOM Mo KaMmepe, pa3Mepbl KOTOPOH PacCUMTHIBAIOT UCXOMS U3 TOTO, YTO 32
BpeMsl MPOJIBIXKEHUSI B KaMepe MNPeBAPUTEIBHOTO OXJIAKICHUS TeMIiiepaTypa
MOBEPXHOCTU TMOJYTYII HE JIOJDKHA OBITh HMXKE KPUOCKOMMYECKOH, a B Kamepe
JOOXJIQXKICHUsI JOJDKHA JOCTUTaTh 3aJaHHOTO KOHEYHOTo 3HaueHus. M36exartsb
XOJIOIOBOTO COKPAILEHUsI MBI (TEMIIEPATypHOIO II0Ka) MOXHO IMOCPEICTBOM
IIEKTPOCTUMYJISILIUM WJIM IYyTEM BBIIEPKKH MsCa B IEPUOJ IPEABAPUTEIBHOIO
oXJIaXkAeHus npu temiiepatype Bozayxa 10-12°C B reuenne 12—-15 u.

CnocoObl TUAPOAIPO30IBHOTO OXJIAXKACHUS U3HAYAIBHO MTPUMEHSIIIU TOJIBKO
s 00paboTku (PYKTOB, OBOINEH, LIBETOB, 3€J€HH. B Hacrosiee BpeMsi Tak

OXJIaXKIAaroT KOJ'I6aCI>I, MACO B Tyllax, IMOJYTyIIax M Y€TBCPTUHAX.


http://www.xiron.ru/content/view/30151/28/

JIist monmydeHHuss XOJIoJa HCIOJIB3YIOTCS O€3MalllMHHBbIE W MAalluHHBIC
CIOCOOBIOXTaKIeHN. be3aManmHHbIe COCOOBbl OXJIAXKICHUS OCHOBBIBAIOTCS Ha
IUIaBJICHUM, UCHApeHUH, cyOmuManuu. B Oe3MalMHHBIX Coco0ax OXJIaKIEHUs
UCIIOJB3YIOTCSl TOTOBBIE XJIAJOHOCUTENH (BOJHBINA, SBTEKTUUYECKUN U CyXOH Jes,
CKM)KEHHBIE Ta3bl, BO3AYX).

VYcraHoBkH, paboTarolue Ha TOTOBBIX XJIaJOHOCUTENSX, MPOCTHI IO
YCTPOHCTBY W, CJENOBaTeIbHO, HamOoJee [OCTYNMHbI, HO OHU HMEIOT
CYILIECTBEHHBIE HEOCTATKU: IMOJIHYIO 3aBUCHUMOCTh OT BO3MOXKHOCTU U YCIIOBUU
MOJIYYCHUS XJIaJIOHOCUTEINCH; OOJNBION 00BEM TPY30BBIX pPadOT, CBA3aHHBIX C
3apsiAKOM  XJIQJIOHOCUTENSIMA M TOJJAEP)KAaHUEM TUTHEHBl B  OXJaXJIAEMBbIX
MTOMEIIEHUSIX.

[To Buy 3aTpauriBaeMOil SHEPTUU XOJOIUIbHBIE MAIIUHBI TOJIPa3ICIIAI0TCS
HAKOMIIPECCUOHHBIE, TEIIOUCIIONB3YIOUIUE U TEPMOITIEKTPUUECKHE.

KommnpeccnoHnHble  MaliMHBI ~ HUCMHOJB3YIOT MEXaHUUYECKYH  DHEPIHIo;
TEIUIOUCIIONB3YIOIINE — TEIUIOBYID OT HWCTOYHUKOB TEIUIOTHI, TeMIepaTypa
KOTOPBIX BBIIIE OKPYKAIOIIECH CPE/Ibl; TEPMOICKTPUIECKUE — DIIEKTPUUYECKYIO.

[Ipyu oxyakneHUM B KOMIPECCHOHHBIX U TEILIOMCIIONB3YIOMINX MAallInHAX
TEIUIOTAlIEPEHOCUTCSI B pe3yJbTare COBEpPIIAEMOro pabodyuM  TEJIOM —
XOJIOAUIBHBIM TE€HTOM (XJIaJIareHTOM) OOpaTHOTO KpPYroBOro mpolecca, a B
TEPMOAJIEKTPUUECKUX — TIPU BO3JCUCTBUM MOTOKA 3JJIEKTPOHOB HA aTOMBI
BemiecTBa. OXJaxJaeHWe B TEPMODJEKTPUUECKUX MAIlMHAX OCHOBAaHO Ha
TepMOIJICKTpUUeckoM  3ddekre, wum3BectHoM  kak  3ddexr  IlenmbThe,
3aKJIIOYAONIEMCSI B TOM, YTO MpPU MPOMYCKAHUHM MOCTOSHHOTO JJIEKTPUYECKOTO
TOKa IO 3aMKHYTOM II€MH, COCTOAIIECH W3 JBYX Pa3HOPOJHBIX MPOBOJHUKOB WM
MOJIYTPOBOJTHUKOB, OJWH W3 CMaeB HarpeBaercs (Tropsyuil cmail), a apyrou
OXJIAXKJaeTCsl (XOJIOIHBIN Criai).

B 3aBucumoctH oOT Buja pabodero Tena (XOJOAWIBHOTO areHTa)
XOJIOIWJIbHBIE MAITMHBI, B OCHOBE MIPUHITUIA JCHCTBUSA KOTOPBIX JICKHUT OOpaTHBIN

ks KapHo, mozapaszgensiioT Ha mapoBble M Ta3oBble. B mcnaputene mapoBoit
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XOJIOAWJIBHOW MAIIIMHBI MTPOMCXOAUT HCHApeHue pabodyero Tenmampu mepexoie K
HEMY TETUIOTHI OT OXJIAXKIAEMOTO 00BEKTa, a B KOHJEHCATOPE — €r0 KOHJCHCAIUS
IIPU TIePEXO0/I€ TEIJIOTHI OT paboyero Teyia B OKPYXkKAIOUIYI0 cpedy (B BO3MYX WIH
BOAy). B kauecTtBe pabouero Tena B TAPOBBIX XOJOJWIBHBIX MaIlIMHAX
UCTIONB3YIOT aMMHAaK M XJAJAOHbI — (TOPUCTHICE M XJIOPHUCTHIE MPOU3BOJIHBIC
IpeeIbHBIX YTIEBOJAOPOIOB, B TA30BBIX — BO3AYX.

B 3aBucumoctu 0T cmocoba mnojgaun pabodero Teiga B KOHACHCATOP
XOJIOIMJIbHBIE MAIIMHBI TOAPA3IEISIOT Ha KOMIIPECCHOHHBIE, a0COpOIMOHHEIE,
COpPOITMOHHBIC M TAPOIKEKTOPHBIC. B KOMIPECCMOHHBIX XOJOIUIBHBIX MalllMHAX
pabouuii UK COBEPIIAETCS 3a CYET MEXaHWYECKOW paboThl KoMIpeccopa, B
a0COPOIIMOHHBIX, COPOIIMOHHBIX M MApOKEKTOPHBIX — 3a CUET 3aTPaT TEILIOTHI.
Jlst momy4eHust TpeOyeMbIX TeMIepaTyp KUIIEHUS M KOHJICHCAIMKU paboyero Terna
UCTIONB3YIOT OJHOCTYIIEHYAaThle, MHOTOCTYIEHYAThle M KacKaJHbIE TapOBBIC
KOMITPECCHOHHBIC MammuHbl. COOTBETCTBEHHO B OJIHOCTYIICHYATHIX HCIIOIB3YIOT
OJIMH, B MHOTOCTYTICHYAThIX U KACKAJIHBIX — J[Ba KOMIIpEccopa u 0ojiee, KOTOpbhIe
00eCIIeUnBalOT OCYIIECTBICHUE XOJOAMIBLHOTO IMKIA B KaXAOH CTYIEHH
MarmuHbl. JIJIs XOJMOMUIbHON 00paOOTKM M XpaHEHWS IHINEBBIX MPOJYKTOB B
OXJIaXKTaeMBIX KaMmepax UCIIOJIB3YIOT IPEUMYIIECTBECHHO apoBBIE
KOMITPECCUOHHBIC OJHO- U JIBYXCTYIICHYATHIE XOJ0IUIbHbIC MAIIUHEI.

Ucxons w3 pusnyeckux, XMMUYECKHUX, MHINEBBIX CBOWCTB MPOAYKTA, MBI
npenjgaraéM — KOMOWHHPOBAHHOE  BO3AYIIHO-PAJAMAIIMOHHOE  OXJIAXKICHHE,
WCKIIIOUYMB TIPH 3TOM 3aBETPUBaHUE Msca (KOTOPOE BO3MOXKHO TPH BO3IYIIHOM
OXJIAKJICHUH) W HA000pPOT «3acToi» BoO3Ayxa (Kak MpuU paaHaAIllMOHHOM BHJIE

OXJIQXKICHUN ).



2 PACUET KAMEPBI OXJIAXKJIEHUSA
2.1 PacyeT npoao/IsKUTEJIbHOCTH IUKJIA OXJIAK/ICHUSA

Hcxoanbie nanHbie:Kamepa oxynaxieHHss Msca B MHOJYTyIIaxX OCHAIIEHA
MEXPSIAHBIMUA paIdallUOHHBIMU OatapesiMu. [IpousBoaurensHOCTh Kamepsl G= 22
T/CYT, CKOPOCTh ABUKCHUS BO3AyXa B 30HE PACIIOJIOKEHUSI OCPEHHON YacTh W 6=

1,3 m/c, Temneparypa Bo3ayxa B kamepe tom = -7 °C.

IIpoAOIDKUTENBHOCTD OXJIAXKIACHUS MONYTYIIN MsCa B KaMepe IPU BBIHYX-

JICHHOM JIBM)KEHUH BO3/1yXa MOKHO ONpeeauTh 1o hopmyse [1]:

ty

7= —In{Aq ﬁ},(z.l)

a
OH M
|
rae Ay,g=0,94; m =4,2*10" ¢ ; ty,q= 39 °C; tou= 4 °C — cormacHo
TEXHOJIOTUYECKHUM pACYeTHBIM JaHHBIM (HE 3aBUCAT OT HM3MCHSIOIINXCS

napaMeTpoB XOJIOTUILHON Kamepsl)[1].

[IpuBenenHplil KO3QOULIKUEHT TEMJIO0TAAYU ISl KaMep OXJIaKICHHUS C MEX-

PAIHBIMH paUallMOHHBIMU OaTapesiMy OMPEETSIOT [0 YPABHEHHUIO:

onp = o, + o, + o (2.2)

rame Oy, Oy O KOI(PPUIMEHTH  TEIIOOTIa4h, COOTBETCTBEHHO,
KOHBEKTHBHBIH, IIPY UCIIAPCHUH BJIATH C IOBEPXHOCTH OXJIAKIACMOU MOIYTYIIN 1

paauanonssii, Bt/(M*K).



KouBekTuBHBI KOI(PPHUIMEHT TEMIOOTAAYd O MOXXHO BBIYUCIUTH U3

ypaBHeHUs ntoaoous [3]:
Nu = 0,33Re"®, (2.3)

rae Nu - yucio Hyccenbra;

Re - uncno Peltnonsaca.

Cuavana Haxonum uwmcio PeliHonbiaca, yuutbiBas, yto npu tonm= -7 °C

. 6 2
KHUHEMaTU4eckuil ko3 puuneHT Ba3kocTu Bo3ayxa V, = 12,43* 107 m” /c.

Re =4 *8/VB, (2.4)

R,=1,3*0,2/12,43*%1076=20917

3atem cunutaem uucio Hyccenbra:

Nu = 0,33%20917%® =105,8

YuurteiBas temnonpoBogHocTh Bo3ayxa (0,024 Bt/m*K) u temmeparypy

0 .
BO3/ayxa B kamepe — (-7 C) HaxoauM KOHBEKTUBHBIN KOX(DPUIIUEHT TETIOOTAauH:

o =105,8 * 0,024/0,2 = 12,7 Br/(M*'K)

Pamunanonusiii ko3 PUIIMEHT TEMIo0TAaYM IS KaMep OXJIAKICHUS C

MCKPAOAHBIMHA paavuallUOHHBIMUA 6aTapeHMI/I OIpCACIIEICEM U3 3aBUCUMOCTHU:

o= 3,7 * Op; (2.5)



rae Op - kodhpuMeHT, 3aBUCALINN OT TEMIEPATYPHOTO pexuMa padboThI

KaMCpPhbl OXJIAXKIACHH.
Op = [(0,01*Tm)"* — (0,01*T6)*]/(tm - t6);(2.6)

T6, Twm- Ttemmeparypa, COOTBETCTBEHHO, TOBEPXHOCTH OCAPEHHON dacTh
MOJIYTYILIM U MEXPSAIHBIX pauallMoHHbIX Oatapeit, K; 76, tm - TemmeparTypsl,
COOTBETCTBEHHO, TIOBEPXHOCTH OCAPEHHOW YacTH TOJYTYIId W MEXKPSTHBIX
panuanvoHHblx Oartapedt, °C ( to =-17 °C; t, = 6 °C — cormacHo

AKCIIEPUMEHTAIIbHBIM IAHHBIM).

te=-17+3 = -14°C
T6 =-14 +273 =259 K
t, =6°C
Tum = tm + 273=6 +273 =279 K,

Nrak, Haxonaum koadduimeHt Op:

Op = (0,01¥279)* - (0,01%259)* /(6+14) = (60,6-44,9) / 20 = 0,85

Orcroma:o=3,7 * 0,85 =3,2 BT/(MZ*K).
COrIIacHO KCIEPUMEHTAIBHBIM JaHHBIM: O, =2 BT/(M**K).
Op= 12,7 +2 + 3,2 = 17,9 Br/(M**K)
Ecnu mpuHsATH, 9TO KaMepa OXJIaKIEHUs paboTaeT C MEepUOIUYECKON 3a-

pr3KOﬁ 141 BLIFPYSKOﬁ MsCa, TO IIPOOJOJIKUTCIBHOCTD pa60qero OUKJIa OXJIaXXKIACHH
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T 0 = T+ TS.B) (27)

I1€ T, = 2 Yaca — NPOJOJDKUTENBHOCTh 3arpy3kH WU BBITPY3KM Msca (B

HO,Z[O6HBIX KaMcEpaXx IO OIbITHBIM JAHHBIM COCTABJISACT 2-4 ‘I);

T — IIPOAOJIKUTCIIBHOCTDb OXJIAXKJICHUA MsACa, Hac.

B sTom ci1y4dac nmpoaoJKUTCIIbHOCTD pa6oqer0 OHKJIAa OXJIaXKACHUA MsCa.

T,~=91+20=11,1u4.

2.2 Pacuer njiomaan KaMepbl OXJIaxKIeHUSs

Torga BMECTUMOCTB KaMepbl OXJIAKICHUS:
M= G*t /24 =22*11,1/24=10,2 . (2.8)

CTpOI/ITCJIBHa}I mIomaab KaMCpbl OXJIAKIACHUA MACA OIMPCACILACTCA MCXOAA

W13 HOPMBI HAarpy3KH:
F= M/g~10,2/0,250 = 40,8 m’, (2.9)

rJ€ g~ HOpMa Harpy3kH IS KaMep C pa3MEIICHUEM Ipy3a Ha MOJBECHBIX

nymsix, g~ 0,225-0,250 T/M[4].

JInMHy NOABECHBIX ITyTEH, Ha KOTOPBIX HAXOAWUTCS MSACO B IIPOLIECCE €ro

OXJIAXKACHHA B KaMEpEC, OIIPCACIIAIOT TAKXKC M3 HOPMbI HAI'Py3KH
11



In= M/gi=10,2/0,280 = 36,4Mm, (2.10)

r7ie gi- HOpMa Harpy3ku Ha nojecHble yTH, gr= 0,280 1/m[4].

[IpumeM, 4TO B Kamepe pa3MeIleHbl IeCTh HUTOK MOJABECHOTO MYTH JITTUHOM
no [ ;, = 7 M Kaxjas; TOJbKO IMPU 3TOM YCJIOBUU MOJYYUM PACCUUTAHHYIOMJIUHY
MOABECHBIX TyTeH (67 =42 m).

Paccrosaue Mexay HUTKamMu NMOABECHOTO NyTd npuHuMaeM 900 mm, a ot

CTEH J0 KpalHUX HUTOK MOJIBECHOIO ITyTH - 110 750 MM (pucyHok 2.1).

6000
00

000
000

750

Ty ————— -

Pucynoxk 2.1 — KOHCTpyKTHUBHAs CXe€Ma KaMephl OXJIAXKICHUS C HUTKaAMU

IMOABCCHOI'O IIYTU U IICJIICBBIMHU COILJIAMHA
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Kamepy oxnaxnenus: msica pacrojiaraéM B CTPOUTEIBHOM MPSMOYTOJbHUKE
c pazmepamu B = 6 M u L= 9 M, nonarasi, 4TO 4acThb CTPOMUTEIHHOUN IJIOIIAIN

KaMmepbl OyJeT 3aHUMaTh CyXOW MOCTaMEHTHBINH BO31YyXOOXJAIUTENb (PUCYHOK

2.2).

4800
AN

6000

Pucynok 2.2 — PazMepsl kaMepbl OXJIaXACHUS

2.3 OnpenesieHue TEMIONPUTOKOB

[Tonmaraem, 4TO CHCTEMON BO3QyXOpPACIPEAECICHUS B KaMEpe OXJIAXKICHHS
SIBJISICTCS JIOKHBIM IOTOJIOK. B Kamepy BO3ayX IMOIanaeT yepes3 IIeNIeBhbIe COILIa,
o0Opa3oBaHHbIE MMOAIIMBKOM JOXKHOTO MOTOoJKa. CoIlla pacnosiararoTcsi BAOJIb HU-
TOK nojaBecHoro nytu. [lupuny comna (wenu) npuaumaem paBHou 2b,= 40 mwm,

INIMHY comia 1y = 600 MM, a IpoMeXyToK Mex1y comiamu 1, = 300 MM (pucyHOK

2.3).

600 _| 300 |

40
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Pucynok 2.3 — IlleneBsie comna

B kamepe coruta BBHITIOJHEHBI B JIO)KHOM TOTOJIKE, PACIOIOKEHHOM Ha
KPEIUJICHUSX TOJBECHOTO MYyTH, MO3TOMY HawbOojee TOJCTas 4YacTh MOJIYTYIIN
(benpeHHast), HMCXOJsd W3 KOHCTPYKTHUBHBIX OCOOCHHOCTEH, HaxXOJMUTCS Ha
paccrosiHuu:lg = 200 + 500 + 400 = 1100 MM OT HEX.

HauyanpHyr0o CKOpPOCTH ABMKEHHUS BO3JyXa Ha BBIXOAEC W3 COIUIA MOYKHO
HalTH U3 HGOPMYJIBI JIsl CBOOOHBIX CTPYH [2].

[Ipu pacdere y4WThHIBa€M, YTO B 30HE PACIIOJIOKEHUS OCAPEHHOW YacTH

TpeOyeTcsi 00ecedyuTh CKOPOCTh IBIXKEHUS Bo3ayxa Wg= 1,3 m/c:

arlg 0.5
——240.41

Wy = W, 2.11
0 6 (

0.82 ’
rae ar - KoadduimeHt TypoyaeHTHoU cTpyKTyphl, (0,12)[3].
wo=4,2 M/c.

B xamMepe KOHCTPpYKTHBHO MpEIyCcMaTpPUBAEM CEMb PsIIOB comnen (P HIECTH
HUTKaX NOABECHOro myTH). Kaxaplil psifi conen pacnoiokeH Ha y4acTKe JJIMHOUN 7
M, Ha KOTOpOM IpH JuinHe conell Is = 600 MM 1 paspsie Mexay HUMH 1,= 300 MM
MoxHO pasmectuth 7000/(600 + 300) = 7 comen. OOI1Iee KOJIMYECTBO COMEN B
Kamepe COCTaBUT Ng= 7*7 = 49 mir.

[Inomans cedeHus: OJTHOTO COIIa:
f. =1, x2by = 0,6 0,04 = 0,024 m?.
CyMmapHasi 1j011aib CeYeHUs BceX coredn (I11eiei) KaMepsl:
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F, =n.f; =42%0,024 = 1,1 M.
OObemHas o/1aua BO3yXa 4epes eI COCTaBIISET:

Vo =woFy =42%11=46M/c

TemnoByto Harpy3ky Ha XOJIOAUIBLHOE 00OPYJOBaHHE KamMepbl OMPEAESIOT

110 YpaBHEHUIO [4]:

Q=01 +0Q2,+0Qs (2.12)

rae Qq,Q,, Q4 - TENJIONPUTOKH, COOTBETCTBEHHO, YEpPE3 OTPaKICHUS

KaMepbl, OT OXJIaKIaEMOT0 MsICa, SKCILTyaTallHOHHbIC.
TemaonpuTok Yepes orpakAeHNs HaXOIUTCS 10 3aBUCHMOCTH:
Q=X k* F * (tH — tK), (2.13)

rae k - koodurmenT Temtonepenadn orpaxneHns, Br/(M**K);
Ft - nnowans orpaxxknenus, m;
(tH-tk), - pa3HOCTb TEMIlepaTyp CHApyXH Kamepbl U BHYTPHU
oxJiaxkgaemMoro nomenienus, °C.

Cuutaem, uyTO TpuU OOKOBBIE CTEHBI KaMEpbl U BEpPXHEE TMEPEKPBITHE
IrpaHHYaT C MOMENICHUSIMH, TeMIlepaTypa B KOTOpbIX paBHat,,= 0 °C, a onHa
CTEHA SIBJISETCS HAPY)KHOM, ODUEHTUPOBAHHOM Ha cesep. TemmnepaTypa HApyKHOTO
Bo3ayxa t,,= 30 °C. Ilos nexuTt Ha TpyHTE.

KoadunmenT teronepeaaun ka0 BHyTpeHHEH cTeHbl cocTaBsieT 0,58
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Br/(M**K), a HapyxHoii - 0,35 Br/(M**K) [4].

[Inomanes TOpLEBON CTEHBI KAMEPHI IIPU CTPOUTENBHOU BBICOTE ITOMELIEHUS
H= 4,8 m cocrasut: E.. = BH = 6%4,8 = 28,8 M.

[lnommans 6okOBOiT cTeHb! Kamepsl:Fy.= LH = 9%4,8 = 432 M.

Tommas nepekphITHs KaMephl:F, =9*6 = 54 m”.
Torma TEIIONPUTOK YePE3 OrPaAKICHUS COCTABUT:
Q; =0,58%(2*43,2+28,8+54)*7+0,35*28,8*37= 550 Bt
TeruonpuTok OT 0XJIaXAAEMOro B KaMepe Msca:
Q,= MK(inpocrT - iBbIN)/T, (2.14)
r7ie IIpOCT - 1BBIM - YJENbHAs SHTAIBINSA, COOTBETCTBEHHO, MOCTYIAIOIIETO
Ha OXJIaXKJICHHE MsCa U OXJIAXKIECHHOTO MsICa;
K - xo3ddumment, yuuThIBaOmUNA HEPABHOMEPHOCTh TEIIOBOM
Harpys3KH B IIpoLiecCe OXJIAXKIACHUS Msca B Kamepax [4]:

Q, =8800%*1,3*%(358,6-245,5)/27360=47,29 kB1=47290 BT.

3KCHHyaTaHHOHHBIﬁ TCIUIOIIPUTOK OT BHCKTpOHBHFaTeHeﬁ BCHTUJIAAITOPOB B

KaMepe XOJ'IO,Z[PIJ'IBHOﬁ 06pa6OTKI/I OPUCHTHPOBOYHO COCTABIIACT:

Qs =0,1* Q,=4729Br, (2.15)

Torna TerioBasi Harpy3ka Ha XOJIOAUILHOE 000pYyI0BaHUE KaMEPhl paBHA:

Qo =550+47290+4729= 52569BT1 = 53kBT.
16



2.4 Pacyer 1 moa0d0p X0JOAWIBHOIO 000PYAOBAHUS

[TonaraeM, 4TO MEXpSAHBIE paJUAIIMOHHBIE OaTapeu, yCTAHOBJCHHbBIC B
KaMepe, MOHTUPYIOTCA U3 JIMCTOKAHAJIBHBIX TMAHEJEH IJIMHOW MO 2 M U BBICOTOU
1,25 m. Ilo anuHe OMHOW HUTH MOABECHOTO MYTH [,= 7 M C y4€TOM OTCTYIOB JIJIsi
JBUKEHHSI TYII 110 MOTIEPEYHBIM MOJIBECHBIM IMYTSAM MOXXHO pa3MecTuTh (7 - 1)/2 =
3 Oarapeu. Ilpu mecTu HUTKAX MOJBECHOTO MYTH B KaMepe MOXKHO YCTaHOBHUTH
CEMb PSIOB pauaIMOHHBIX Oatapeit oOmiel amHou 42 m (7*3*2 = 42).

Tennmonepenaromias miomaab MOBEPXHOCTH Beex Oatapeii OyeT paBHa:

Fs = Bg*f=42%2,5 =105 ", (2.16)

rae fs - moroHHas romaak maHeaIpHOM OaTtapeu, M/mor..

TernuoBast Harpy3ka, OTBOAMMAs MEXPSIHBIMU PaJMALIMOHHBIMU OaTapesiMH,

OIIPpCACIIACTCA 110 3aBUCUMOCTHU:

Qs = Fs*q= 105*98 = 10290Br, (2.17)

o 2
rac gr IMJI0OTHOCTH TCIIOBOI'O IOTOKA paJHlallMOHHBIX 6aTapeI/I, Bt/m”.

Q= Qp— Q5 =152569-10290 = 42279 B1=42 kBT - TennoBas Harpy3ka,
IPUXOAAIIASCS Ha BO3LYXOOXJIaUTEIb.
2.5 Pacuer BeHTHJISIIMHU M OIlpeJe/ieHHe MOIIHOCTH 3JIEKTPOABUTaTe e

NPHBO/Ia BEHTUJISTOPOB

[Torepss Hamopa, pa3BUBAEMOIO0 BEHTWISATOPAMHU BO3AYXOOXJIAIUTEIIEH,

CKIIAAbIBACTCA M3 CTATUYCCKOI'O Halopa mnepca CorjiaMu APCT, I[NOTCPb HAIlopa B
17



Oarapee BO3MyX0OXJIaAUTENIAp,, MOTEPHh HAMOPa Ha BXOJAE B BO3AYXOOXJIAIUTEIh
Ap,y, TIOTEPH HAMOPA HA BBIXOJIE BO3yXa U3 BEHTUJISTOPOB B KaHAI HaJ| JIOXKHBIM
MOTOJIKOMADy, ., TIOTEPb HAMoOpa Ha YEeThIpEeX MOBOPOTaX MOTOKA BO3ayXa App.g,
NOTEPh HANOpa HAa TPEHHE NpPU JABWKECHHM BO3JyXa B KaHalle HaJ JIOKHBIM

MOTOJKOM Ap,y:
Ap = Aper + Apg + Apyy + APpriy + APros + APy, (2.18)

Cratudeckuil Hamop rnepet MIOCKUMH (IIeJIeBbIMH) coriamHu [4]:
_ v

ApCT = Ps 2 (219)
204

rae @) — Ko3(p(UIUEHT CKOPOCTU MCTEUYECHHUS BO3[yXa U3 MJIOCKOIO COIMia

(0,7).

4,
Ap.. = 1,32 % I 072 23,81la

[ToTepu Hamopa Ha BX0J/€ BO3/IyXa B BO3AyX00XaaauTensb [3]:

2
Wgx

Apr = (BXpB T’ (220)

rae (zy - KodhOUIMEHT MECTHOTO COINPOTHUBIICHMS, KOTOPBIM 3aBUCUT OT

OTHOIIICHUS CEYEHU MOTOKA JI0 U Toce conpoTusienus, (0,5) [5];

Wy - CKOPOCTh Ha BXOJI€ B BO3yXO0OXJIaAUTEINb (2,27 M/C).

18



2

)

Apg, = 0,5 % 1,32 % = 1,7I1a.

HOTCpI/I Hammopa Ha JABYX IIOBOPOTax IIOTOKa BO3AyXa Ha BXOJ€C B

BO3/IYyXO00XJIQUTENh U HA BBIXOJI€ U3 BO3AyX00XJaauTens [4]:

WIZIOB
AprIOB = ZCI'IOBpB T’ (221)

r71€ (;op - KOODPHUITMEHT MECTHOTO COMTPOTUBIICHHSI IOBOPOTA MOTOKA, (1.5);

Wios - CKOPOCTB BO3/TyXa Ha MOBOPOTax (2,27 M/c).

72

)

Aprop = 2 *1,5% 1,32 % = 10,2 Ia.

[ToTepu Hamopa Ha BBIXOJI€ BO3/AyXa U3 BEHTUJISTOPOB B KaHAJ HaJ JIOKHBIM
MOTOJIKOM OTPEAEIISIOTC KO PUITMEHTOM MECTHOTO(, COMPOTUBIICHUS, KOTOPBIN
3aBUCUT OT OTHOIICHHS] CYyMMBbI ILTOIIAJIEH BBIXOJIHBIX CEUEHUN BEHTHIISTOPOB Spyey
Y IUIOIIAJM CEYEHUs KaHajla JIO)KHOro mnoronka S,, . ua oOecneuenus
paccuuTaHHOW CKOPOCTH JBMKEHHS BO3/yXa, BBIXOAIIETO U3 COMEN, HE0OX0oauMa
o0beMHag nomada Vo = 4,6 M /c.

[IpuHUMaeM K yCTaHOBKE YeThIpE OCEBbIX BeHTUWIATOpA Mapku 06-300 Ne6,3
C IMaMETPOM OTBEpCTUs Kokyxa 630 MM.

CKOpOCTh IBUKEHUS BO3/lyXa B BBIXOJHOM MAaTpyOKe BEHTHIISITOPA HAXOMST

10 YPABHEHUIO CIUIOIIHOCTHU ITOTOKA:

A

w. = -
BEeH 2
TdgenMpen

, (2.22)

riae d - AnaMeTp BBIXOJHOTO NMaTpyOKa BEHTUIISITOPA,
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N - KOJIMYCCTBO BCHTHUJIATOPOB.

4x4,6

———= 3,7 m/c.
3,14%0,632+4

WBEH -

Torga norepu Hamopa MpHU BbIXOAE BO3AyXa U3 BEHTHJIATOPOB B KaHall Haj

JIOXKHBIM ITOTOJIKOM:

3,72
2

2
Apy = {mpB% = 0,36 * 1,322—=3 3 I1a. (2.23)

HOTepI/I Haropa B 6aTapee BO3AyX0OXJIaguTeClId CO  CIIMPAJIbHBIM

OpeOpeHueM pacCUUTHIBAIOTCS IO 3aBUCUMOCTH:

Ap, = 1,35n,, (diH)OAS (diﬂ)_o'72 Re™24p w2, (2.24)

rae U — paccTosiHue MexXy peOpaMu ¢ y4eToM CHeroso# nryowr (U = t, —
26,—6,=20—-2%2—-1=15mm),

t, — mar opeOpeHus, Mm;

6,—TOJIIUHA WHEs Ha pedpax (2 MM.);

6, — TommuHa pedpa (1 mm.);

P
Wy — CKOPOCTb IBI)KEHMs BO3dyXa B Oarapee (Wy = @Wyae, = 1,55 *

2,27 = 4,65m/c);

@ — KO3 PUIIMEHT C)KaTUS MTOTOKA BO3TyXa.

0,03 )0'45 (0,015
%

Ap, = 1,35*17(— 0,032

-0,72
—0.24 2 _
0.032 ) * 9501 * 1,32 x 4,65° = 70 Ila.
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HOTepI/I Hariopa Ha TPpCHUC IIPpU IBHKCHHUHN BO3AYyXad HAA JIOKHBIM ITOTOJIKOM

COCTaBAT:

WZ

Aprp = ArplianPs * 53 (2.25)

1€ Ay, — TUAPABIMYECKUH KOIDPUIIMEHT TPEHHUS,

l - niHA KaHaTa (9 M.);

d, — DKBUBAJICHTHBIN auameTp cedeHus kanana (0,97 m.).

72

2,2
Apr = 0,025 * 9 % 1,32 * 2*—0,97 = 2,84 [1a.

Takum 00pa3om, cymMMapHasi BeTM4MHa NOTeph Hamopa:

Ap=1238+17+102+3,3+70+ 2,84 =111,81la.

ITorepss Hanopa COOTBETCTBYET XapaKTEPUCTUKE MOJTO0OPAHHBIX BEHTUIISTO-
pOB, CJE€IOBATENbHO, OHU YJIOBJIETBOPSIOT HOPMAJIbHON paboTe KaMmephl OXJIax-
JEHUs Msca.

DaKkTUYECKUN TEIUIONPUTOK OT AJIEKTPOABUIATENEN BEHTUIIATOPOB COCTA-

BUT:

VoA
Qs = Npen = —(2.26)

b
BEH

rae Nsen - KITJI BeHTHIISITOpA.

4,6 *111,8
Q4(1) = NBeH = W = 685,7BT = 0,7 KBT.
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Ota pacyeTHas BEJIMYMHA TEIUIONPUTOKA MEHBUIE, YEM IPEIBAPUTEIHHO
npunsartas (Q,~ 4,7 kBT), 4To B CyMMapHO# TEIJIOBON HArpy3ke Ha XOJIOJUJIbHOE
obopynoBanne (Qy= 53 «xBt) nHe mnpeBbmmaer 6,5 %. CnemoBaTenbHO,
KOPPEKTUPOBATH IJIOMIA/Ib TOBEPXHOCTH BO3AYXOOXJIAUTENS B JAHHOM CIIy4ae He
TpedyeTcs.

Bribupaem aBa Bozgyxooxmaautens tuna GHP ¢ nBymst BeHTMisITOpamu:

Mapka 050F/28. O611as MOIHOCTH JICKTPOABUTATENCH cocTaBuT 2,2 KBT.
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3AK/IIOYEHUE

B Xxone mpoBeAEHHBIX pPacyeToB, MOJYYWIM HPOAOJLKUTEIBHOCTh IMKIIA
OXJIAXKJIEHUsI, paBHYIO0 9,1 4acoB, ¢ y4eTOM MpPOAOKUTEILHOCTU Pa3rpy3Ku U
BBITPY3KHU MPOTYKIIUH.

BmectumocTth kamepsl coctaBuiia 10,2 TOHHBL.

Tun oxnaxaeHus: BbIOpaI KOMOMHUPOBAHHBIA BO3MYITHO-PAAHAIIIOHHBIH,
C NpPUMEHEHHEM JIMCTOKaHAJIBHBIX OaTapei, IJs MOoJJIepKaHUsS PaBHOMEPHOMU
TEMIIEpaTyphl B KAMEPE.

B xamepe pacnonoxuin 6 HUTOK HOJABECHOTO MYTH.

OO6mias TemsoBas Harpys3ka Ha XOJOAWJIbHOE 00OpyJ0BaHHUE COCTaBmiIa 53
KBT.

BriOpanuasa Bo3gyxooxisanutens tuna GHP ¢ aByms BeHTWisTOpamu:

Mapka 050F/28. O611as MOIITHOCTH JIEKTpOABUTaTENCH cocTaBuia 2,2 kBT.
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