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IIpeaucioBue

JlanHoe ydueOHOe mocoOue mpeaHa3HaueHO sl CTYIEHTOB arpapHbIX BY30B,
oOyyJaromuxcsi 1Mo HarpapjieHuo moAroroBku 35.03.06 «ArpounkeHepus» (KBa-
mudukanus O0akanasp). [lorpeOHOCTH B TakoM mocoOun 00yCIIOBICHA ABYMS IpH-
YHHAMH:

1. TlepexogoM Ha NBYXYPOBHEBYIO CHCTeMy OOYYEHHS B COOTBETCTBUU C
®I'OC 3-ro nokoiaeHus.

2. Heo0XoauMOCThIO POBEACHUS CYIIECTBEHHONW TEXHOJIOTUIECKOW MOJIEP-
HU3ALUN XOJIOJUIFHOTO TEXHOJIOTUYECKOTO 000PYAOBaHUS HAIIEH CTpaHbl U MO-
TOTOBKHU CIEIMAIMCTOB HOBOTO CKJIaja.

Hcnonp3oBaHne MaTepuaia, U3JI0KEHHOTO B y4€OHOM - METOJUYECKOM I1O0-
coOum, MO3BOJIAET CTYACHTaM BbIOpaTh COBPEMEHHBIE TEXHOJIOTHH XOJOAWUIHHOU
00pabOTKH, OCHOBAaHHBIX Ha MCMOJIb30BAaHUHM TEXHUUECKHUX CPEACTB HOBOTO IOKO-
JICHUSL.

[Ipu BBIMONTHEHUN KYPCOBOM PaOOTHI CTYIEHT UCIOIB3YyeT 3HAHUS W HABBI-
KU, TIOJTyYCHHbIE UM TIPU U3YYCHUH TEOPETUUECKOW YaCTU JUCIMIUIMHBI, BBITOJ-
HEHUHM JTa0OPAaTOPHBIX U MPAKTUYECKUX paboT, a Takke MPH OCBOCHUU TpEIIIie-
CTBYIOIIUX JUCHUIUIMH: (PU3UKHA, MATEMATHKH, TCINIOTCXHUKH, TUIPABIUKH, WH-
YKEHEepHOU rpaduku, MHOOPMATUKH U T.1.

[Tocobue opreHTHPOBAHO Ha MIUPOKOE HMCIOIb30BaHHE pecypcoB MHTepHe-
Ta, OTbITA BHEJIPEHUSI HOBBIX TEXHOJIOTHI M 00OpYAOBaHUS, HAKOIUICHHOTO B TO-

cineaaue roasl B Poccumn.



KypcoBasi padoTa cTryneHTa mnpecienyer cleayrolire 3a1aun:
1. ompenenuTh OCHOBHBIC MapaMETPhl MPOCKTUPYEMOW TEXHOJIOTHH XOJO-
TUILHON 00paboTKH;

2. 000CHOBATh TEXHOJOTUUYECKHUE PEIICHUS;

3. momoOpaTh 00OpyIOBaHHE.

[TockonbKy KypcoBO€ MPOEKTHUPOBAHUE IO IUCHUILIMHE MPEICTaBISET CO-
OO¥ 3aKIIIOUUTETBHBIN ATan €€ U3ydeHus], TO, B KOHEUHOM CYETE, CTY/ICHT OBJIaJIe-
BaeT HaBbIKaMH (KOMIIETEHUMSAMH) CAMOCTOSITEIIBHOTO PEIICHUs CIOKHBIX MpPO-
EKTHBIX 33Jlay. DTH HABBIKU MOTpEOyeTCs eMy IpH Mocieayoiei padboTe Ha Mpo-
W3BOJICTBE U B MPOCKTHBIX OPTaHU3AIUIX.

Otumu komnereHuusMu, B coorBeTctBur ¢ @I'OC BIIO no HampaBieHUIO
noarotoBku 35.03.06 Arpoumxenepus (kBamudukaius (CTEeHb) OakaiaBp), sSB-

JIATOTCA:

- CIOCOOHOCTH UCHOJIb30BaTh HH()OPMALIMOHHBIE TEXHOJIOTHUHU U 0a3bl
TAaHHBIX B arPOMH)KCHEPUH;

- CIIOCOOHOCTh OCYIIECTBIISITh COOp M aHAJINU3 MCXOJIHBIX JaHHBIX JJIS pac-
4yeTa U IPOEKTUPOBAHUS;

- TOTOBHOCTh K yYacCTHIO B MPOCKTHUPOBAHUHM TEXHUYECKHX CPEJICTB U TEX-
HOJIOTUYECKUX MPOLECCOB MPOU3BOACTBA, CUCTEM AJIEKTPU(UKALUN U aBTOMATH-
3alliU CEIbCKOXO03SHCTBEHHBIX OOBEKTOB.

dopmHUpoBaHUE, CUCTEMATHU3alUsd U YriyOJIeHHe 3TUX KOMIETCHLHH CTy-
JICHTa U €CTh 1LIeJb, IOCTUraeMasi py BbIMOJIHEHUH KYpPCOBOIO MpoeKTa (paboThl)
10 TUCITUTIIINHE.

TemaTtuka xypcoBbIx paboT pa3pabaThiBaeTCs MPENoaBaTeIsIMU U YTBEP-
xKmaercs 3aBeayromuM kadenpoit. [IpumepHbie TeMbl KypCOBBIX padOT yKa3biBa-
I0TCS B pabo4uX IporpaMmax y4eOHbIX TUCHUIIINH.

Tema kypcoBoil pabOTBI MOKET ObITh IPEIOKEHA CTYIEHTOM MPHU YCIOBUU
000CHOBaHUS UM €€ 11eJIeCO00Pa3HOCTH U COOTBETCTBUS U3y4aeMOM TUCHUILIINHE.

KonnuecTBo yTBEp:KI€HHBIX TEM JIOJKHO OBITh TOCTATOUYHBIM JIJIsl BbIIaYH B

y4eOHOM TpymIe KaKI0My CTYACHTY UHAUBHUIYaIbHOTO 3aJaHHU.



Tembl KypcoBBIX pabOT JOJKHBI OCHOBBIBATHCS HA MOTPEOHOCTIX PEAIbHO-
ro MPOU3BOJICTBA, HAYYHBIX padOTax COTPYAHHKOB Kadeap UM HaydHOU pabOThI

CTYACHTOB.

PacueTHO-IOSICHUTEILHAS 3alIUCKA JI0JDKHA BKIIOYATh B YKa3aHHOM HUXKE
MOCJIEIOBATEIbHOCTH:

* TUTYJIbHBIH JIUCT (CM. IpUJIOKEHUE A);

* 3a/laHUe Ha KypCOBOM MpoeKT (padoTy) (cM. npusioxenue b);

* Co/iepIKaHMe;

* BBe/IeHHe, B KOTOPOM PAaCKphIBAIOTCS aKTyaJbHOCTh M 3HAYEHHUE TEMBI,
BBITIOJIHAETCS] KPATKUN aHATUTHYECKUN 0030, POPMYIUPYETCS 1IeNb MPOEKTA;

* OCHOBHYIO 4aCTh, CTPYKTYpa U COJIEpKaHUE KOTOPOH 3aBUCAT OT XapaKTe-
pa MpoeKTa Uiu paboThl;

* 3aKJIYEHHEe, B KOTOPOM COJEPKATCS BBIBOABI U PEKOMEHAAIIMU TPOU3-
BOJICTBY;

* OuduorpauuecKnii ClIUCOK;

* MPWJIOKEHMs, COACPIKAIINE MaTepHaibl WIIIOCTPATUBHOTO W BCIOMOTa-
TEJIBHOTO XapakTepa.

OcHOBHAasi YaCTh 3aMUCKA OOBIYHO COMEPNKUT AHAIUTUUYECKYIO U MPOCKT-
HYIO YacCTh.

B Ananutryeckod 4acTu MPOBOJUTCA aHAIU3 CIIOCOOOB OXJaXIEeHUs (3a-
MOpaXMBaHMS) U, UCXOJS W3 JAHHBIX 3a/laHUS HAa KYpPCOBOE MNPOECKTUPOBAHHUE
00OCHOBBIBAETCSI UCIOJb30BAHUE TOIO MJIM MHOTO O CHOC00a OXJIaKIeHUs (3aMo-
paXXUBaHUs) U METOJE €ro peaanu3aluu.

[TpoekTHas YacTh KypCcOBOM pabOTHI JOJKHA COAEPKATh
o onpeeneHne NpoAOHKUTEIbHOCTH OXJIaXICHUS (3aMOpaKUBaHNUA);

. BBIOOp Crioco0a pa3MelleHusl MPOIyKTa B KaMepe U ONpe/esieHne BMECTH-

MOCTHU KaMephl OXJIaXAeHUs (3aMOPAKUBAHUSA );

o BBIOOP CTPOUTENBHBIX TAPAMETPOB KAMEPbI OXJIXKICHUS (3aMOpPAXKUBAHMUS);

o pacyeT TeIJI0OBOM Harpy3Ku Ha XOJOAUIbHOE 000pYAOBaHHUE,



o pacyer u moAdop HEOOXOIUMOI0 TEXHOJIOTUUECKOTO 000PYy10BaHUS.

[Ipu pa3paboTke yKa3aHHBIX Pa3/EIOB PACUETHO-TIOSICHUTEIIBHOW 3alKiCKU
CTYAEHT JOJDKEH MPOAHATU3UPOBATH JIMTEPATYPHBIE UICTOUYHUKH 10 TEME, U3YUYUTh
pEeKOMEHAIMU HayKH, 0000IIUTh UMEIOIITUICS ITePEIOBON OIIBIT.

I'padpuueckas yacTb OOBIYHO CONEPIKHUT:

o TEXHOJIOTUYECKUE CXEMBbI Pa3MEIICHUsI MPOJYKTOB B KaMepe C yKa3aHUEM
rabapuTHBIX pa3MEPOB KaK caMOM KaMephl OXJaKICHHUS (3aMOpakKMBaHUS), TaK U
rabapuTHbIE pa3Mepbl MECT XpaHeHHUs (MOJABECHbBIC IMYyTH, CTEJUIaKU, MECTa OTBE-
JICHHBIE T10]] IITa0eTUPOBAHUE MTPOIYKTOB);

o CXEMbI pa3MeIIeHUsI TEXHOJIOTHYECKOTO 000pyA0BaHus (BO31yXOBO/IbI, BO3-
JTyXOOXJIAIUTEIIN );

[Ipu HanKcaHUU PaCYETHO-TIOSICHUTEILHON 3alIMCKHU U BBITIOJIHEHUS YEPTEKEN
HEO0OXOJMMO CTPOro coOII0JaTh TpeOoBaHUS K OPOPMIICHUIO JOKYMEHTOB (TpH-
noxenus B, T, ).

OcHOBHBIMHU GQYHKIUSAMH PYKOBOJUTEIS KYPCOBOUM paOOTHI SBJISIOTCS:
® KOHCYJBTHUPOBAHHE MO BOIMPOCAM COJICPKAHUSA U MOCJIECAOBATEIBHOCTH BBINOJI-

HEHUSI KypCOBOU paldOTHI,
® OKa3aHHWE MOMOIIU CTYACHTY B MOJA00pPE HEOOXOIUMOM JIUTEPATYPHI;
® TIpPOBEpPKa KypcOBOW pabOTHI U MOATOTOBKA MUCHbMEHHBIX 3aMEUaHU;
® Ha3HAYCHMUE JIaThl 3AIIUTHI PAOOTHI.

[Tocne ucnpasieHuss HEAOCTATKOB CTYJICHT 3aIlMINAET CBOIO paboTy mepen
KOMHCCHEH, Ha3HaYaeMOH 3aBeyrOITUM Kadeapoil.

HrtoroBasi orieHKa YYUTHIBAET KAaue€CTBO BBIMOJIHEHUS KYypCOBOW padOTHI,
MPaBUJILHOCTH U MTOJIHOTY OTBETOB BO BPEMSI 3alIMTHI, KAYECTBO JIOKJIA/a.

3amuinenHas KypcoBas paboTa caaeTcsl B apXuB Kadeapbl, TAe XPaHUTCS HE

MEHEE OJHOI0 IroJa.



3ajaHne HA KYPCOBYIO padoTy

Ne Ckopocts | Temneparypa

Ba Hpom3oi- BI/I)IlzeHI/ISI BO3 ’ a};p

pu [TpoaykT (oOpaboTKa) TeIbHOCTh G, A Y%

- T/eyT BO3ayXxa O, KaMegoe [,

M/c C

Ta

1 | Msico monytyiy (0XJIaXKICHHE) 35 1,3 -5

2 | Msico monyTym (OXJIaKICHHUE) 22 1,3 -4

3 Msico noayTynu (3aMopaku- 29 1.7 .30
BaHNE)

4 | Msico nonyTymu (0XJIaxIeHHUE) 47 1,2 -6

5 Msico monyTyuu (3aMopaku- 29 14 .36
BaHUE)

6 Msico monyTymu (3aMOpaku- 19 16 34
BaHUE)

7 | Msco nosyTymu (0XJ1aJI€HHE) 23 1,4 -6

3 Msico noamyTyuu (3aMopaku- 14 15 32
BaHNCE)

9 | Msico monytymm (0XJIaKIeHUE) 28 14 -6

10 | Msico momyTymiu (OXJIaXKJeHUE) 34 1,3 -5

11 | Msico monyTymiu (OXJIaXKJIeHuE) 21 1,3 -4

12 Msico monyTymu (3aMOpaku- 20 17 .30
BaHUE)

13 | Msico monyTymu (OXJIaXICHHE) 46 1,2 -6

14 Msico nonyTymu (3aMopaku- 30 1.4 36
BaHUE)

15 Msico nonytyuu (3aMopaku- 18 1.6 .34
BaHUE)

16 | Msico momyTymiu (OXJIaXKJeHHUE) 23 1,3 -6

17 Msico monyTymm (3aMOpaku- 13 15 32
BaHUE)

18 | Msico monyTymiu (OXJIaXICHHE) 27 1,4 -6

19 Msico nonyTymu (3aMopaku- 10 15 .32
BaHUE)

20 | Msico monytym (0XJIaKIeHUE) 25 1,4 -6
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1 XOJIOAUJIBHOE TEXHOJIOI'MYECKOE OBOPY/IOBAHUE
JJIA OXJVTAKKAEHUA ITMIIEBBIX IPOAYKTOB

1.1 PacueTt 000py10BaHHA KaMepPbl OXJIAKIEHUS MACA ¢ KOMOMHHPO-

BAHHOM BO3YLIHO-PAAMALMOHHON CUCTEMOM
1.1.10npenesieHne NPOAOIKUTEILHOCTH UKJIA OXJIA%KICHHUSA

HcxoquapiMu JaHHBIMU OYIYT SIBJISATHCSA: NMPOU3BOAUTENBHOCTh KaMepsl G,
T/CYT, CKOPOCTb JIBM>KEHHS BO3]lyXa B 30HE PACIOJIOKEHUS O€IPEHHON YacTh Wg
M/c, TeMmIiepaTypa Bo3yxa B kamepe ty, °C.

[Ipo10KUTENEHOCTD OXJIAXKICHUA MOTYTYIIH Msica B KaMepe IPH BbIHY k-

JIEHHOM JIBH>KEHHH BO3yXa MOKHO ONPEAENIHUTH 110 (POpMYyJIE U3 CITPaBOYHHMKA [ 1 ]
7 = 0,0962¢,p0[(tnocT —ty)/ (tan= tu) ™/ tup, (1.1)

TJie T — NPOJAOIKUTEIBHOCTD OXJIAKICHUS, C (B HEKOTOPBIX CIy4YasX UCIOIb3YEeTCs
B yacax);
C, — TEIUIOEMKOCTh OXJIaXKIeHHOTO Msica, Jxk/(kr-K);
P—TUTOTHOCTH MsIca, KI/M;
0 — TonmuHa OEIPEHHOW YacTH MOJYTYIIU, M (IJIs MOJYTYIIH Maccoi 85 Kr
ToJiuHa 6enpenHoit yactu o = 0,20 m);
Ol - IPUBEJCHHBIN K02 dunmeHT Temoornauu, Br/(m -K);
tocn—TEMITEpPATypa Msica MPH MOCTYyIICHUH B Kamepy, (Lo, = 39 °C);
ty.n- TEMIIEpATypa Msica mpu Beiycke u3 kamepsbl, (ty,,= 4 °C) (toem ¥ t,,,M1pH-

HATBI COTJIACHO TEXHOJIIOTHYCCKUM JIaHHBIM).

[TpuBeneHHBIN KOADOUITUESHT TEIIOOTIAYN ISl KAMEp OXJIAXKIEHHUS ¢ MEXK-
pPSAOHBIMA ~ paJMAlMOHHBIMU  OarapesmMu  (paguanMoHHasT ©  BO3JYIIHO-

paauallMOHHAs] CUCTEMBI OXJIAXEHHUS ) ONPEAEIISIIOT 10 YPABHEHUIO
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Olnp = O T Oy T i, (1.2)

T1e a,, d,, as—Kod()PUITUEHTHI TEIIIOOTAa4YH, COOTBETCTBEHHO, KOHBEKTUBHBIN, TPU
WCTIAPEHUH BJIard ¢ TOBEPXHOCTHU OXJIAK/1aeMOM TOYTYIITH U PaJIHAIIMOH-
ublit, Br/(M*K).

KoHBekTHBHBIN KOIPPUITUEHT TEIIOOTIAYH 0, MOKHO BBIUHUCIUTH U3 YPaB-

HEHMS 1oa00us [2]

Nu = 0,33Re®*®, Nu = a,d/4,, (1.3)

rae Nu— uucio Hyccenbra;
Ag - TEILIOMPOBOAHOCTH BO31yXa, B1/(M-K);

Re- aucio Peiinonpaca.

CnenoBaTenHO:

a, = Yl (1.4)

r1ie A, — TEIUIONPOBOJHOCTH Bo3ayxa, BT/(MeK).

TennonpoBoAHOCTh BO3/AyXa (4, )3aBUCHUT OT €ro Temreparypsl (pui. b)

Cravayra He0OXOIMMO HaWTH umciio PeliHonbica, Mpu 3TOM HEOOXOIUMO
YUYUTBIBaTh TEMIIEPATYPY B MOMEIIEHUHA U UCXOJIS U3 3TOTO OMNPEICIUTh KHHEMA-

THUecKHit Koo(HIeHT BskocTH (V,, M*/C) IpH 9Toi Temmeparype, (Ipui. B)
Re=w;0N\,, (1.5)

PagnarnmoHHeiii k03P UIIMEHT TEIUIOOTAAYM JJIsi KaMep OXJIaXIEHUS C

MEXPSTHBIMU PAIUAIMOHHBIMU OaTapesiMH ONPeJIeIIIeM U3 3aBUCUMOCTH [2]
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as = 3,76, (1.6)

rae O, - KOOQQHULUUEHT, 3aBUCALIMN OT TEMIIEPATYPHOI0 pEKUMa PabOThI KaMephI

OXJIAXKACHUA.
0, = [(0,01-7,)* — (0,01-T»)"/(t,, - t5), (1.7)

rae T, T,— Temmneparypa, COOTBETCTBEHHO, TOBEPXHOCTH OCAPEHHON YacTu MOJy-

TYIIXA U MEXPSAHBIX paJuallMOHHBIX OaTapel, K;

t5, t,— Temmeparypsbl, COOTBETCTBEHHO, IOBEPXHOCTU OEIPEHHOM YacTH TOJTY-

TYIIHA U MEXKPSAHBIX paualliOHHbIX OaTapeid, °C.

TemnepaTypa MOBEpXHOCTH O€APEHHOW YacTHU MOJYTYIIM 3a LUK OXJIaXK-
JIEHUs B KaMepax ¢ paJHallMOHHbIMU OaTapesimu coctasisier t, = 4...6 °C, Torna B

KenbeBruHax
T,=t,+ 273, (1.8)

Temreparypy MOBEpXHOCTH MEKPSIHBIX paIHallMOHHBIX Oatapeit (mpui. B),

MOKPBITHIX UHEEM TOJIIIMHON 5...7 MM, MOKHO pacCUMTATh MO 3aBUCUMOCTH
t5= to + (23), (19)

rae ty- Temneparypa KuneHus xjaagaresra, °C;
(2...3) - xo3pPunment, nomydeHusli sxcrepuMenTansHo B JITUXII, °C.
CornacHo skcniepuMeHTalbHbIM JaHHbIM JITUXIT B kamepax oxyaxkaeHus
Msica C BO3AYUIHO-PAIUAIMOHHON CHUCTEMOH KO3(DPHUIMEHT TEIIo0TAaYd HC-
IapeHreM OPHEHTHPOBOYHO COCTABIET o, = 1,4...1,5 Br/(M**K).

Ecnu mpunsaTh, 9TO KaMepa OXJIaXKIeHUs padoTaeT ¢ MEePHOIUYECKON 3a-
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prBKOﬁ )41 BBIpr3K01>’I MsACa, TO IPOJOJIKHUTCIIBHOCTD pa60qero OUKJIa OXJIAXKACHUA

T, =T+ Ty (1.10)
€ 7, TPOAODKHTEILHOCT pA00Yero MUKIa OXJIaXICHUs, 9,
T, - MPOJODKUTEILHOCTD 3arPy3KH U BBITPY3KH Msica (B MOJOOHBIX KaMepax

II0 OIIBITHBIM AAHHBIM COCTABJIACT 2.4 II).

1.1.2 PacueT mjiomaau KaMepbl OXJIax/AeHNsl U BLIOOP crocoda

pa3MelleHus MPOAYKTa

OmnpeneneHre BMeCTUMOCTH KaMephl oxiaxaeHus (M, 1):

M= Gr,/24, (1.11)

CrpouTenpHas IUIOMAAb KaMEPhl OXJIAXKICHUS Msica ONMPEHENSIETC UCXOA
13 HOPMBI HAarpy3KH:

F= M/gy, (1.12)
rae F — cTponTenbHas miomams KaMephl, M,
Jf— HOpMa Harpy3kH JUisi KaMep C pa3MEIICHUEM I'py3a Ha IMOJBECHBIX MYTSIX

[3], /™% (g~= 0,225...0,250 /m°) [3].

JInvHy noABECHBIX IyTEH, HA KOTOPBIX HAXOAUTCS MSICO B IIpOLECCE €ro OXJja-

XKICHUA B KaMEpE, ONPCACIIAOT TAKXKEC U3 HOPMbI HAIPY3KH.

I—n= M/gl’ (113),

rjae L, — 1imHa moABECHBIX My TeH, M;

J— HOpMa Harpy3KH OT MOJIYTYII Msica Ha moABecHbIe myTH, (g= 0,280 T/m).
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Hcxond U3 CTpOUTENIbHBIX HOPMATUBOB, MPHUMEM, YTO B KaMepe pa3MEIlCHbI
IIECTh HUTOK ITOJIBECHOTO Iy TH JTHHOM |, Kaskmasi.

Paccrosinue mexny HUTKamMu oABeCHOro yTH npuHuMaeM 900 MM, a OT cTeH
710 KpallHMX HUTOK MOJABECHOTO MYTH - 10 450 MM.

Kamepy oxnaxnenuss msca (puc. 1) pacnosiaraéM B CTPOUTEIBHOM IPSIMO-
YTOJBHUKE, pa3Mep OJHOM CTOPOHBI UCXOJ U3 KOHCTPYKTHBHBIX COOOpaKEHUI
JOJKEH OBITh paBeH win KpaTeH 6 M (B= 6 m), Bropyio ctopony () onpenensem
WCXOJISl M3 JIIMHBI MOJIBECHBIX myTe# |= L/B, monaras, 4To 4acTh CTPOUTEIHHOM
IUIOLIAAM KaMephl OyJIeT 3aHUMAaTh BO3AYXOOXJIAUTEIb TO 00Ias JUIMHA KaMepbl

coctaBut L=I+3.

t =30 °C
Bw=g
]
\

8 b = O
O % o &
e =S
U - 2
8 |

t=0 °oC

Pucynok 1 — Kamepa oxiiakieHust Msica ¢ HUTKaMH IOJIBECHOTO ITyTH

[Tomaraem, 4TO CHUCTEMOU BO3MyXOpPACHPEACICHUS B KAMEPE OXJIAKIACHUS SIB-
JsieTCsl JTOXKHBIA MOTONIOK. B Kamepy BO31yx momajiaer uepes ILieseBble comuia, 00-
pa30BaHHbIE MOAMIMBKON JIOXKHOTO MoTosika. Corjia pacnojaratoTcsi BI0JIb HUTOK
noasecHoro nmytH. LlupuHy coruta (1enu) npuHUMaeM paBHOU 20p= 40 MM, IUIMHY

corta ls= 600 MM, a mpomexxyTok Mexay corutamu |, =300 mm (puc. 2).

600 |300 ol
3

- s -

Pucynok 2 — IllleneBsie comna
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B kamepe comiia BBIOJHEHBI B JIOKHOM IOTOJIKE, PACIOJIOKEHHOM Ha Kpe-
IUIEHUSX TOABECHOrO IyTH, IMO3TOMY HauOOJee TOJICTas 4acTh HOJyTymu (Oe-
JiepHasi), UCXOsl U3 KOHCTPYKTHBHBIX OCOOECHHOCTEH, HaXOAUTCS Ha PACCTOSHHUU

15,=200 + 500 +400 = 1100 MM ot Hux (puc. 3).

a 6

\
700 | 400 | 400
1900

120

’

PI/ICYHOK 3— PacnojoxeHue IMOJyTylnn MsACa Ha IIOABCCHOM IIYTH: a - OokoBas

poeKius; O - PpOoHTANIbHAS TTPOCKIIUS

HavanbHyto cKOpOCTh JBHMKEHHS BO3lyXa Ha BBIXOJE U3 COIUIA MOXHO Haii-
T! U3 HopMysbl 1t cBoOOAHBIX cTpyH [3]. [Ipu pacuere HEOOXOAUMO YUUTHIBATH,
YTO B 30HE PACIOJIOKEHHUSI OeIpeHHOW YacTu TpeOyeTcss 00ecrneyuTh CKOPOCTh

JBYKCHHS BO31yXa (We M/C) COTJIaCHO TOIYYCHHOTO 33 IaHuUs

Wo= Ws(a,ls/bo+ 0,41)*°/0,82, (1.14)

e Wo — Ha4ajlbHasg CKOPOCTh ABMXKCHMSA BO31yXa, M/C,

a; - KO3 GHUIHMEHT TypOYJICHTHOM CTPYKTYpHI Ttockoi crpyu [3],(a, = 0,12).

ITocTynarommi B Kamepy BO3AyX JOJKEH PAaBHOMEPHO OXJIAXIATh BCE MPO-
OYKTBl B KaMepe, CIIEOBATEIbHO B KaMEpPE KOHCTPYKTHBHO IPEAyCMaTpPUBAEM
CEMb PsI0B comnen (IpU IIECTH HUTKaX MOABECHOro myTH). Kaxkaplil psan comen

pacroJio)keH Ha ydacTke JiuHOM |, Ha koTopoMm mpu miuee comen ls= 600 MM u
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paspeiBe Mexay HumMu ls= 300 MM mMoxkHO pasmectuth N=I/(600 + 300). OOmice
KOJINYECTBO COIE B KAMEPE COCTABHT Ng= Ne7.
ITinomans ceyenus onHoro coruia fc = lge2by= 0,6¢0,04 = 0,024 M-,

CyMMmapHasi IjI0111a/ib CEUeHUS BceX coren (11eseil) kaMmepbl

F.= nds. (1.15)

OOBeMHast mojiaya BO3Ayxa 4epes3 eI COCTaBIseT

VO = WOF].U,' (116)

1.1.3 Pac4yeT TenJIOBO# HArpPy3KH HA X0JIOANJIbLHOE 000pYy/10BaHE

TemnoByro Harpy3ky Ha XOJIOAMUJIBHOE 00OPYJOBaHHE KaMepbl ONPENEIAIOT

10 ypaBHEHUIO [3]:

Qo = Q1+ Q2 + (4, (1.17)

rae Qq,Q,, Q4- TEIIONPUTOKHU, COOTBETCTBEHHO, YE€PE3 OTPaXIACHUS KaMephl, OT

OXJIAKIACMOI'0O MACa, OKCINTYaTallMOHHBIC, BrT.

TCHHOHpI/ITOK qyepe3 orpakaCcHusA HaXOAUTCA 110 3aBUCUMOCTHU:

Q1=Z k-F- (tH - tK)! (118)

rie K — koa¢durment termionepeaaun orpaxaenns, Br/(m*K) (mpur. JI tabm JI1);
F — momans orpaxkaenus, M (cM. puc.l);
(ty — tx) — pa3HOCTh TEMIIEpaTyp CHAPYXKH KaMepbl U BHYTPU OXJIAKIAEMOTO
nomenenus, °C.

TCHHOHpI/ITOK OT OXJIAXKAACMOI'0 B KaMEpe Msica:
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Q2= MK(inpocm - iebm)/‘[: (119)

TI€ lypocms lewn — YACTBHASI SHTAIBIINS, COOTBETCTBEHHO, IIOCTYMAIOIET0 Ha OXJIa-
XKJICHHE MsCca M OXJIaXICHHOTO Msica, (pwi. [ Tadn I'1);
K - ko3 dummenT, yduTeBaronuii HEPaBHOMEPHOCTh TEIUIOBOM HArpy3Ku B

MpOIIECCE OXJIAKIACHUA Msica B kKamepax [3]:

SKCHHyaTaHI/IOHHblf/'I TCIUIOIIPUTOK OT 3JI€KTpO,HBHFaTCJ]Cﬁ BCHTHJISITOPOB B

KaMcpc XOJIOIIHJILHOﬁ 06pa6OTKI/I OPUCHTHUPOBOYHO COCTABJIACT:

Qs=0,1- 0y, (2.20)

1.1.4 PacuyeTr ¥ noaGOP X0JOAUIBHOTO 000PY10BAHUS

[Tonaraem, 9TO MEXPpSIHBIC paJdallHOHHBIC OaTapeH, YCTaHOBICHHBIC B Ka-
Mepe, MOHTUPYIOTCS U3 Tanesen (mpui. B) mmunoit o |5, M 1 BeicoToit h. m. TIpu-
HUMaeM, YTO MaHEJIH YCTAHOBJICHBI 10 BHICOTE B OJMH Psia (BO3MOXKEH U ABYXPSI-
HBII BapUaHT pa3MEIICHHs ITaHeIek).

Tornma xomuuectBo GaTapeit (Ng, IIT.) B MO JJHMHE OJHOW HUTH MOJABECHOTO
nyTH l; ¢ y4eTOM OTCTYIMOB JUIsl ABM)KEHUS TYII IO MOTIEPSUHBIM TOBECHBIM Y-

TsIM MOKHO pa3sMECTHUTh.

ne= (I, - 1)/ 5. (1.21)

HpI/I MCCTU HUTKaX MOABCCHOI'O IIYTH B KaMCPC MOKHO YCTAHOBUTHL CCMb

PAIIOB paMallMOHHBIX OaTapeit oO1en JIMHOM:

L6: Ns: |6‘7, (122)

Temnonepenarornias Tionaas MOBEPXHOCTH BcexX OaTapei OyneT paBHa:
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Fs = BsTs, (1.23)

. 2.
rie F; — Tenonepenaroias miomaab MOBEPXHOCTH BCeX OaTapei, M*;

f; - moroHHas IOk MAHEILHOW OaTapeu, M/TIOT.

TernoBas Harpyska, OTBOAUMasA MCKPAAHBIMA paarualliOHHbBIMU 6aTapCHMI/I,

ONpCACIIACTCA 110 3aBUCUMOCTH:
Qs = Fst, (1.24)

riae Q; — TerIoBas Harpyska, OTBOAMMAs MEXKPSIHBIMH paIdallMOHHBIMK OaTape-
smu, BT;

. 2
s~ IUIOTHOCTH TEIJIOBOTO MOTOKA paualluOHHbIX OaTtapeil, BT/M”.

a9, Bm/m?

/‘
120 Z

/

60

l 2 3 W, mC

Pucynok 4 — I'padmk 3aBUCUMOCTH IUIOTHOCTH TEIJIOBOTO MOTOKA MEXPSIHBIX pa-
JUAIMOHHBIX OaTapeil 0T CKOPOCTHU JBMKEHUSI BO3AyXa Y OeApeHHOM

YacCTHU TYIIN

TernoBas Harpyska NMpUXOsIIascs Ha Bo3ayxooxiaautens (Q, BT), co-
CTaBJISIET

Q6= QO - Q61 (125)
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Temonepeaaronyo Mmioniaab MOBEPXHOCTH BO3IYXOOXJIAIUTENS PacCUH-
TBHIBAIOT 10 OpMyJI€:

F= Q6/(ke©), (1.26)

rae Ko- xoadbdurment temmonepenaun Bozmyxooxiagurens, Br/(M*K) (opur. T

TABJLT2);

O- cpennuil norapu@MUYECKUd TEeMIEpPaTYpHBIM Hamop MEXIy BO3AYXOM,
MPOXOJSIIMM Yepe3 BO3AYXOOXJIaAUTENb, U KHUISIIUM XjaaareHtoMm, K

[5].
Hcxons U3 3HaUeHUH TEIUIONEPENAOIEeH U0 MOBEPXHOCTH BO3yXO-
oxjaaurens F, u oObeMHOI mogade Bo3ayxa V|, ompenernsieM MoJelb U KOJIHYE-

ctBO Bo3ayxooxiaaurenedt (Ilpun I, Tabn '3, ['4):

n,=F/ fo0, (1.27)

rae N, — KOJIn4ecTBO BOBILYXOOXJ'IaI[I/ITeJ'IeI\/JI, IIT.

2
f,o — TeruTonepenaroNnias MOBEPXHOCTH BHIOPAHHOTO BO3YXO0OXJIaIUTEIIS, M”.

1.1.5 PacyeT BeHTUJISILIUM U ONpe/ae/ieHue MOIIHOCTH 3JIEKTPOABUIaTe-

Jeu NnMpuBoJa BEHTUWJIATOPOB

[ToTtepss Hamopa, pa3BUBAeMOro BEHTWIATOPAMH BO3QyXOOXJIAIUTEIICH,
CKJIQJIbIBAECTCSI U3 CTAaTMYECKOTO Haropa mnepej comiamu Ap.., MOTepb Hamopa B
OaTapee BO3IyXO00XJIAAUTENIAp,, TOTEPh HANOpa HAa BXOJIe B BO3AYXO00XJIaUTEIh
Apgy, TOTEPH HANIOPA HA BBIXOJI€ BO3/AYyXa U3 BEHTWISITOPOB B KaHAJ HaJl JIOKHBIM
MOTOJIKOMAD,, ., TOTEPh HANIOpa HA YETHIPEX MOBOPOTAX MOTOKA BO3AYXa APy .g,

MOTCPb HAIlOPpa HAa TPCHUC IIPpU ABUKCHHUH BO3/yXa B KaHAJIC HAA JIOKHBIM IMOTOJI-
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KOM Apoy:
Ap = Apcy + Apy + Appy + APgrx + APpos + APrp, (1.28)

Cratudeckuil Hanop nepe.t MIOCKUMH (IIeNIeBbIMU) coriaMH [3]:

2

APer = Puss (129)

r7i€ o — KO3(PPUIUEHT CKOPOCTU UCTEUEHHS BO3IyXa U3 miockoro comua (0,7).

[Torepu Hamopa Ha BXOJI€ BO3/1yXa B BO3AYX0OXJIAAUTEND [3]:

2
Wgx
2 ’

Apgyx = (oxPs (1.30)

1€ {py - KOOPPUIUEHT MECTHOTO COMPOTUBIICHHUS, KOTOPHIMA 3aBUCUT OT OTHOIIIE-

HUSI CEUCHUI TTOTOKA J0 U nociie conporusienus, (0,5) [6].

Wgy - CKOPOCTB Ha BXOJI€ B BO3AyXOOXJIaqUTEb.

[Torepu Hamopa Ha ABYX MOBOPOTax IIOTOKA BO3AyXa Ha BXOJAE B BO3AYXO-

OXJIAIUTENb U HA BBIXOJI€ U3 BO3yX00oXJaaurtes [3]:

Wl%OB
Apl'IOB = ZcI'IOBpB 5 ! (131)

r71e (,op - K03 UITMEHT MECTHOTO COMPOTUBIICHUS TOBOPOTA MOTOKA, (1.5);

W,,0s - CKOPOCTB BO3/IyXa Ha MOBOPOTAX, M/C. (W, = Wi.1.)

W, = Vo/SK, (1.32)
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rae Wy, — ACHUCTBUTENIbHAsI CKOPOCTh HAOEraromiero noroka, M/c (0OObIYHO MPUHHU-
MaroT 2...3 m/c);

Sk — nyMHa KaHaja, M.

[ToTepu Hamopa Ha BBIXOJI€ BO3/yXa U3 BEHTUJIATOPOB B KaHAJI HAJI JIOKHBIM
MOTOJIKOM OTPENeIsIOTCs KA (PUIIMEHTOM MECTHOTO(,, COTIPOTUBIICHUS, KOTOPBIN
3aBUCHUT OT OTHOILICHUSI CYMMBI TUJIOIIAJIEH BBIXOAHBIX CEYCHUN BEHTHIIATOPOB Spey
Y TUIOLIAJH CEUYEHHUs KaHala JIOKHOTO MOTOJKAS ;.

KonnuecTBO BEHTUIIATOPOB U UX MOJIECNb BBIOUpPAEM UCXOJS U 3 00BEMHOMU

nogauu Vo Bentunstop BeiOupaercs

NoexSnend S (1.33)

CKOpOCTB ABHIKCHHUA BO34yXa B BBIXOJHOM Han}I6KG BCHTHJIATOpPA HAXOOAT

110 YPaBHCHHUIO CIIOITHOCTH ITIOTOKA

Ween= 4Vo/ (0% serNgen), (1.34)
1€ ey - TMAMETP BBIXOJHOTO MATPyOKa BEHTHIIATOPA, M;

Nger~ KOJIMYECTBO BEHTUIISITOPOB, IIT.

TOFI[a IIOTCPH HAIIOPa IIPH BBIXOJC BO3AYyXad U3 BCHTUJIATOPOB B KaHAJI HAl

JJOXKHBIM ITOTOJIKOM

A pBle: CBblxpBWneH 2/2 ) (1 . 35)

[ToTepu Hamopa B 6aTtapee BO3IyXOOXJIAAUTEIS CO CIUPATLHEIMOPEOPECHIEM

PACCUUTBIBAIOTCS 110 3aBUCUMOCTH

Ap,= 1,35n, (h/d,)0,45(U/d,)-0,72Re-0,24 pWe, (1.36)
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rae U- paccTosiHEe MEXTy peOpamMu ¢ Y4eTOM CHETOBOM IIyObl, MM;

W,,.~ CKOPOCTB BO31yXa B )KMBOM CCUYCHUH 6aTapeH BO3AYXO0OXJIAAUTCIIA, M/c.

U= t,- 26, - 6,, (1.37)
e ty— mar opeOpeHus, MM;
0, - TOJIIIIMHA BBITIABIIETO HA peOpax uHes, MM, (J, = 2 MM);

d, - TONIHA pedpa, MM, (J, = 1 Mm).

W= @ W, 9 (1.38)

rae ¢ - KodpPUUUEeHT cokaTusi MOTOKA BO3IyXa.
¢ = si/d,(1 + 6,/U)/(s:/d,-1+(s:/d,- 1 - 2h/d,) 6,/U), (1.39)

TJIe S1- PACCTOSIHUE MEXKIY OCSIMH TPYO IO IIUPUHE KaHaja, M;
h- BeIcOTa pebdpa, M;

d, - HapyXHBIH AHaMeTp TPYObI, M
Uucno Peitnonbaca paccunThIBaroT 1Mo popmye [5]

Re= w,d,/V,, (1.40)
rae V, - Koo OUIMEHT KHHEMATUIECKOHN BA3KOCTH, HAXOAUTCS MPU TEMITepaType

KHIIEHUS X0JI0IMIIbHOro arenra to=-17 °C.

[Torepu Hanopa Ha TpeHHE NPU ABUKEHUU BO3AyXa HAJL JOKHBIM MOTOJIKOM

COCTAaBsIT.

WZ

80,y = Al * 2222, (141)
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1€ Ay — THAPABIMIECKME KOO(QQUIMEHT TPEHHUS,
l, .- ITIMHA KaHaJa, M;

d3 — DKBUBAJICHTHBIN AUaMCTpP CCUCHUS KaHalla, M.

OKBHUBaJICHTHBIN AUaMCTP CCUCHUS KaHajla paCCUUTBIBAIOT 110 OTHOICHHIO

[5]

d,= 4SS, 14, (1.42)

2.
raeS,,,~ IIoIaab CEYECHHS KaHaia, M*;

11~ IepuMeTp KaHaja, M.

daKTUYECKUM TCILIOIIPUTOK OT JJICKTPOABUI arelien BCHTHUJIATOPOB COCTaA-

BUT:

Vol
Q4(1) = NBeH = O_P’ (143)

T’BEH

rae fsen - KIII] BeHTHIISITOpA.

B ciydae ecnu BenmuunHa Quq > 4 HEOOXOAUMO TPOU3BECTU KOPPEKTH-

POBKY TEIJIONEPENAIONICH MIOMAAN BO3yX0OXJIAAUTENs], IIyTEM BbIOOpA BO3.Y-

XO0O0XJIaUTENs ¢ OOJIbIIICH TETUIONEepeIaoIIe MOBEPXHOCTHIO.
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2. XOJIOAUWJIBHOE TEXHOJIOI'MYECKOE OBOPYA1OBAHHUE
1A 3BAMOPAKUBAHUSA TMIIEBBIX ITPOAYKTOB

2.1 Pacuer 000opynoBanus Kamepbl 0AHO(a3HOT0 3aMOPAKUBAHUA

2.1.1 Onpenenenue MpoaOIKUTETbLHOCTH IUKJIA OXJIAKIEHUS

Hcxoonvie oanmvie. Kamepa oxJaxaeHHs Msica B MOJYTyIIaX OCHAIlEHA
MEXPSIHBIMUA pagualiuoHHbIMU Oatapesmu. [IpomsBomurensHOCTh Kamepbl G,
T/CYT, CKOPOCTh JIBM>KEHHS BO3/lyXa B 30HE PACIONOKEHUA O€IpeHHOW YacTu We
M/c, TemriepaTypa Bo3ayxa B kamepe t,,°C.

Tpebyemcsa onpedenums: TPOAOHKUTEIIBHOCTh LHKJIA 3aMOPaKMBaHUS T,
BMECTUMOCTb M pa3Mepbl KaMepbl, 00bEMHYIO M0Jjauy BO3/lyXa, TEIJIOBYIO HArpy3-
Ky Ha KaMepHOE XOJIOAWIbHOE O00OpYJOBaHUE U IUIONIA/b MOBEPXHOCTH 3aMOpa-
YKUBAIOIIUX YCTPOMCTB, BHIIIOJIHUTHL KOMIIOHOBKY OOOPY/IOBaHUSI KAMEPHI, a TAK¥Ke
paccuuTaTh OTEPU HAMOpa MPU JABKCHUH BO3yXa B IUPKYJIAIIMOHHOM KOJIBIIE U
MOITHOCTH AJIEKTPOABUTATENEH BEHTUIATOPOB.

CpenHss koHEeUHas TeMnepaTypa 3aMOpaKUBaHHUS:

_ ty(Bi+2)+tBi
rae t.- TemnepaTtypa temioBoadii cpeapl, C
t,,- KOHEUHas TeMIeparypa B IIEHTPEe 3aMOpPaXUBaeMoro mpoaykra, *C
Bi- kputepuii buo.
)
B; ==, (2.2)
A

rie o - Ko9Q(HUHEHT TermooT a4 mpu 3amopaxusanmn (0=0,14B1/(M *K);

- TIOJIOBMHA TOJIIUHBI IpoaykTa ,(6=0,1Mm);



24

Ay~ KOO(PGUIUEHT TEIUIONPOBOAHOCTH 3aMOPOXKEHHOr0 Ipoaykra, (4, =1,33

Br/(M ’K)
Temnora, oTBOIUMAS TIPU 3aMOPAKUBAHUH:

qs = G(i; — ip), (2.3)

TJie g, — TETUIOTa OTBOMMAS TIPU 3aMOPaKUBAHUH, KJ[K/KT;

i11/I i2— COOTBCTCTBCHHO Ha4YaJIbHAsA 1 KOHCUYHAA SOHTAJIBIINA IIPOAYKTA ,

kJK/KT.

HpOI[OJ'DKI/ITCJ'IBHOCTB 3aMOpa’XuBaHusd:

_ qs'Ps . i l . 3
T =4 (txp—tc) (ZAM +a) 10%, (2.4)

1€ 7- IPOJOJIKUTEIBHOCTh 3aMOPaKUBAHMUS , C;
A4~ k0o dunmenT Gopmel Ag=1 U1 HEOTPAaHUYEHHOM IIIACTHHBI;
(s- yAeJibHas TEIUIOTa 3aMOpakuBaHus KJ{x/Kr;
p- IUIOTHOCTB IIPOAYKTA p=10501<r/M3
O-TIOJIOBUHA TOJIILIMHBI WA PAJARYC MPOIYKTa,M;
t.- TeMmepaTypa TemooTBoasen cpeasl, C;
0-KO3()PUIMEHT TEemI00TAaud OT TMPOAYyKTa K OXJIaKIawoIlehd cpene,

B1/(mK)
T, =T+ Ty (2.5)
TJ€ 7, MPOJODKUTENIFHOCTE pab0vyero NUKIa OXJIaXACHHs, U;

T, - TPOJIOJDKATEIILHOCTD 3arPY3KH M BHITPY3KH Msica (B TOJOOHBIX Kamepax

10 OTIBITHBIM JIAHHBIM COCTaBJIsET 2...4 U).
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2.1.2 PacyeT mJIomaan KaMmepbl 3aMOPaKUBAHUA U BLIOOP cnocoda

pasMEeICHUsA MPOAYKTa

OrnpeneneHrue BMECTUMOCTU KaMephl 03aMOpo3ku (M, T):

M= Gr,/24, (2.6)

CrpourteinbHas IIOMEAAL KaMeEPBI 3aMOPO3KH MsICa ONPEAEIAETC UCXOAS U3
HOPMBI HATPy3KHU:

F= M/gy, (2.7)

2.
rae F — crpouTtenbHas miomaab KaMmepbl, M*;
gi— HOpMa Harpy3kH JUisi KaMep C pa3MEIICHUEM Ipy3a Ha MOJBECHBIX MYTSX

[3], /™% (gF= 0,225...0,250 /m°) [3].

JInuHy OABECHBIX MyTEN, HA KOTOPBIX HAXOIUTCS MSACO B IPOLECCE ET0 OXJ1a-

XKICHUS B KaMEpE, ONPECACIIAOT TAKXKE U3 HOPMBI HAaIrpy3KU.

I—n= M/gh (28)’

rjae L, — 1iumHa moABECHBIX MyTeH, M;

J— HOpMa Harpy3KH OT MOJIYTYII Msica Ha moABecHbIe myTH, (g= 0,280 T/m).

Hcxong u3 CTpOUTENIbHBIX HOPMATHUBOB, MPHUMEM, YTO B KaMepe pa3MelleHbI
IIeCTh HUTOK MOABECHOTO MyTH JUTHHOM |, KaXkaast.

PaccrosiHue Mex 1y HUTKaMH MOJABECHOIO IyTH npuHuMaeM 900 mm, a OT CTeH
JI0 KpallHUX HUTOK MOJBECHOTO MYyTH - 110 450 MMm.

Kamepy oxnaxnenuss msca (puc. 1) pacronaraem B CTPOUTEIBHOM MPSIMO-

VTOJILHUKE, pa3Mep OJHOM CTOPOHBI UCXOJSI U3 KOHCTPYKTHUBHBIX COOOpakeHUMU
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JOJKeH OBbITh paBeH WK KpaTeH 6 M (B= 6 M), Bropyio ctopony () onpenensem
UCXOMS U3 JUIMHBI MOJABECHBIX myTeit |= L,/B, momaras, 4To 9acTh CTPOHMTEILHOU
IJIOIIAIM KaMephl OyJeT 3aHMMaTh BO3AYXOO0XJaIUTeIb TO OOIIas JIuHA KaMephbl

cocraBut L=[+3.

I{CﬁCTBHTCJ’IBH&H BMCCTHUMOCTDb KaMCPhbI COCTABUT

M, = L,1ngi, (2.9)

HeﬁCTBHTGHBHaﬂ CTPOUTCJIbHAA ILIOIIAAb KaMCPBbI

FKaM.O = LK ) BK’ (210)

I[eﬁCTBHTGHBHaH IMPOU3BOAUTCIBHOCTD KaMCPhbI 3aMOpa)KMBaHUA JOCTUTHET

G, =Mp-2, (2.11)

Ty

YT0oOBI NPOAOIIKUTENBHOCT OJHO(PA3HOTO 3aMOPAKUBAHMS MsICa COCTaBUIIA
pacueTHOe BpeMs IIPU 3aJJaHHOW TEMIIEpaType BO3AyXxa B Kamepe t,,, cienyer co-
3/1aTh HEOOXOMMYIO CKOPOCTh JIBI)KCHHS BO3/TyXa B 30HE OCIPEHHON YacTh MOy-
Ty Wy C 3TOU 1ENbI0 ONpeeuM MPUBEACHHBIN KOI(PUIIMEHT Teruionepenadn

OT IIOBCPXHOCTH IIOJIYTYIIH K BO3AYXY !

C tnocr—tum 15, Cew).[(txp—tum 1,09
g = 0,0962p,,6,, o] G , (2.12)

T

1€ C,,Cs~ YIENbHAS TEIII0EMKOCTh, COOTBETCTBEHHO ,0XJIKIEHHOTO U
3amMopoxeHHoro msca, Jhx/(kr-K);

Cy~ YACIIbHAA TCHHOéMKOCTB, YUUTBIBArOmas 10J1ro BBIMOpa)KHBaeMOﬁ BOJBI,

Jbx/(kr-K); ¢,=C,+Aw,I,=2500+0,0417*0,8*335000=11400;
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Aw=0,0417C - oTHOCHTENBHASI PA3HOCTH MACC BBIMOPAKHBAEMOH BOIBI
TP TIOHIKEHHH TeMIIepaTyphl Msca Ha 1°C;

W- BJIQXHOCTB TIpojaykTa s msica W=0,8...0,85kr/kr;

I'y- yAEIbHAS TeIUIOTAa IUIaBieHus apaa ; ,=3350001x/kr;

Py-TIIOTHOCTh MSICA ,KI/M°,

OMm- TOJIIMHA OeAPEHHOM YacTH noayTymu 6=0,2Mm;

t,.0cn-HaUaIBHAS TEMIIEpATypa Msica ,t,,.,=39C;

t,,~Kprockonuyeckas remmeparypa ,C s maca th=—1OC;

t,on,~KOHEUHAs TEMIIEpATypa B LIEHTpe Oexpa.

[Tpuaumast ,uto KO3(p(UUUEHT TEIIOOTIaYu MPHU UCHApEHUU BOJBI B IMPO-
1ecce 0HO(a3HOTO 3aMOPAKUBAHKS B KaMepe C BO3AYITHOW CUCTEMOMN OXJIax/e-
Hus coctapiser o,=1,5...2,0 Br/( m? - K), HalinéMm 3HaueHHE KOHBEKTHBHOIO KO-
srddunrenTa TemIO0TAAYM:

Ay = App — Ay, (2.13)

CKopoCTh IBMKCHHS BO3/TyXa B 30HE OCAPEHHOMN YaCcTH !

Vg

Ws = 6,73 87" =1, (2.14)

CKOpOCTI) BO3yXa Ha BBIXOAC U3 MICJICBOIO comia Wy HaXOJUM U3 3aBHCH-

MOCTH.:

arl
(T6) 0,5

W, = Wg—2—— (2.15)

0,82

Te a,- KOYPOUIMEHT TypOyJIEHTHON CTPYKTYPHI CTPYH ; JUTSI THTOCKOTO COTLIIA

(a,=0,12).
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CyMmMapHas miioiaas Ce4eHus Bcex cored (1eseil) kamepsl

F.= nds. (2.16)

OOBeMHast moj1aua BO3Ayxa 4epes3 eI COCTaBIIsET

Vo = WoFu (2.17)

2.1.3 Pacuyer Tens10Boii HATPY3KH HA X0JI0AMIbHOE 000PYy/A0BaAHHE

OOmwmii TETIOMPUTOK B KaMepy 3aMOPaKMBAHMS TaK K€ KaK U B MPEIBITY-
IIEM CITy4dae CKIIAJbIBACTCS U3 TEIUIOMPHUTOKOB Yepe3 Orpaxaaronine KOHCTPYKIIUU
Q1, oT 3amMopakuBaeMoro msca Q; u skcruTyaraiuu ooopymaoBanust Q4 (1.17):

Ho mpm pacuere TEIUIONMPUTOKOB Yepe3 OTPaKICHHUE YUUTHIBACTCS TEILIO-

MPUTOK OT 000rpeBaeMoro moJa.
Ql = Z(kiFiAti) + kFKaA.MAtC' (218)
r7e K-Kod(hPUIMeHT Teruionepeaaun orpaxacHus ; IPUHUMAEM JIJIsl Hapy>KHOM
crensl k=0,2BT1/(M*K), BHyTpeHHeii ¢ Kopunopom k= 0,22 Br/(M*k), amst
nokpeITHs k=0,17 B1/(M*K), 06orpesaemoro moma k=0,23 Bt/(M* k);
Fi- mroaas TOBEPXHOCTH I-0r0 OrPaKICHHMS.
TermnonpuTok 0T 3aMOpaXUBaeMOT0 B KaMepe msica:

Q2= MK(inpocm - iebm)/z-’ (219)

DKcIutyaTallnoHHbIe TeronpuToku (Q4, KBT) oT nBurareneit BEHTHUIATOPOB

NPUHUMAEM OPUEHTHUPOBOYHO:
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Q4 =A- FKaM.,EL’ (221)

rae A — Ko3(QPUIMEHT ,yYUTHIBAIOIINNA MOIIIHOCTD JEKTPOIBUTATENICH B Kamepe

XOJIOMIBHOMN 06padoTkn( A=0,1.....0,2kB1/M°).

Tennonepez(alomylo IIomaab ITOBCPXHOCTHU BO3AYXOOXJIAAUTCIIA pacCCUMU-

ThIBaIOT 110 opmyiie (1.26):
CyMmapnasi 00bEMHas MoJ1adya BEHTHUISATOPOBO BO3AYX0O0XJIaIUTEIICH |
Ve = Mo * Viens (2.22)
JleficTBeHHas TeIJIOBasi Harpy3ka Ha KaMepHOe 000pYI0BaHHU COCTABIISIET:
Qp = Q1 + Q2 + NyeyNyen, (2.23)

2.1.4 PacueT BEeHTWISIIIUM U OMpe/ieJieHHe MOIIIHOCTH JIEKTPOABUIraTe-

Jeu NnMpuBoJa BEHTUWJIATOPOB

Pacuer BCHTUJIIOVMHN KaMEpPbl 3aMOPO3KH BCACM 110 METOAUKE, IIPCACTABIICH-

Hou B1.1.1.5
2.1.5 IIpoBepouHbIe pacyeTsbl

JleficTBUTENBHA MOITHOCTD AJIEKTPOABUTATENEN BEHTHIIATOPOB Ipu ux KIIJ[

Nyer=0,7 cocTaBUT

Ny = 222 (2.24)

nBeH
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[Tox oxaxkaeHue BO3IyXa B BO3IYX00XJIaIUTEIIAX
_ Qox
Aty = V_pBCB' (225)
c

CornacHO TEXHOJIOTMYECKUM TPEOOBaHHIM ,HAarpeB BO3yXa B KaMepe J0JI-

0
5KE€H cOCTaBJITh 2....4 C

Kparnocts nupkynsaumu Bo3ayxa B KaMmepe

_ ¥
LBH’

(2.26)

1.
rje Z — KpaTHOCTh [UPKYJISIITAY BO3AyXa, 4
L.B.H- cooTBeTcTBEHHO JyIMHA, IITUPUHA U BBICOTA KAMEPHI ,M;

V- CyMMAapHBIHOOBEMHBII pacXo BO3ayXa,M /d.
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[Tpunoxenune A
MHUHHUCTEPCTBO CEJbCKOI'O XO3SIICTBA P®
AJTAUCKHNU IT'OCYJAPCTBEHHBINA ATPAPHBIA YHUBEPCUTET
UHXEHEPHBIM®AKYJIbTET
KA®EJIPA MEXAHU3ALIMU ITPOU3BOJICTBA U IIEPEPABOTKH
CEJIbCKOXO3AMCTBEHHON ITPOAYKIIH

KypcoBas padora

TEMA: «Pacuer u mog00op 000pya10BaHUS KAMeEPbI 0XJIAKICHM S1»

BBIMOMHWI: CTYIEHT  TPYMIIBI
®.1.0.
[Iposepun: ©.1.0.

bapuayn 2016
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ITpunoxenune B — @u3zndeckrue CBOWCTBA CyXOTro BO3AyXa

__I'_J“
i 9 o
) N 2 5
0 | 2 " | § e z
: g : X e E ES &
5 vy E [T G

# Ca S 3 E * gi

28, | &2 | 5 55 £

g 8 £3 g %: ﬁ'g g

z g 5% EX z EZ A : J

& =g e & & =S8 L &
~50 | 1,584 1,013 2,04 12,7 14,6 9,23 0,728
—40 1,515 1,013 2,12 13,8 15,2 10,04 0,728
—-30 | 1,453 1,013 2,20 14,9 15,7 10,80 0,723
-20 | 1,395 1,009 2,28 16,2 16,2 11,79 0,716
—-10 1,342 1,009 2,36 17,4 16,7 12,43 0,712
0 1,293 1,005 2,44 18,8 17,2 13,28 0,707
10 1,247 1,005 2,51 20,0 17,6 14,16 0,705
20 | 1,205 1,005 2,59 21,4 18,1 15,06 0,703
30 | 1,165 1,005 2,67 2.9 18,6 16,00 0,701
40 | 1,128 1,005 2,76 24,3 19,1 16,96 0,699
50 1,093 1,005 2,83 25,7 19,6 17,95 0,698
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[Ipunoxxenue B — [TanenbHbIe OaTapeu

Ima, Uneno | TLIOUIATE,NIOBEDX-

Tun nanenn " I Tupea, m KAHATOR I-[I;h':l][in;lﬂ-m!:n M
JIncrokaHaTRHAR 24 1,25 5 2,5
24 0,75 3 1,5
2,0 1,25 5 2,5
—(D E 2,0 0,75 3 1,5
g 1.8 1,25 5 2,5
1,8 0,75 3 1,5
14 1,25 5 2,5
1,4 0,75 3 1,5
1,2 1,25 5 2.5
1,2 0,75 3 1,5
1,0 0,75 3 1,5
JucrotpytHan ¢ Kpyrnoii TpyGoi 4,0 1,10 5 2,2
O O 3,5 1,10 5 2,2
6 30 1,10 5 2,2
24 1,10 5 2,2
Jncrompybuan ¢ keaaparHoil Tpyboit 36 2,50 7 5,0
3,0 1,74 7 3,5
] ] 3,0 1,24 5 2,5
(¢} 3,0 0,74 3 1,5
2.4 1,24 5 2,5
24 0,74 3 1,5

[Ipunoxenue I

Ta6nuna I'l — Y aenbHas SHTAIBINS TUIIEBBIX TPOIYKTOB, KJIK/KT

ﬁwmi‘?g' r‘}m' Cewruna | Puifia Cm- m Siia aﬁ:mam M
=25 =11 =10 —-12 -12 221 — —17 -14
=20 ] 1] a 0 233 — 0 0
-18 5 5 5 5 238 — 9 7
-15 13 12 11 14 246 - 21 17
=12 22 21 24 24 256 - 38 25
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[Tponomxenue Tadaub I'1

Tewnepe- | OIS, | Coppia | Pussa | CYSTPO- | Korbaca | g, %‘“ﬁ: Apyrve
—~10 30 29 33 33 263 - 50 38
-8 39 35 42 43 275 - 76 56
=5 57 54 62 63 299 - 116 83
=3 73 73 86 88 345 227 202 139
-2 99 92 106 110 454 230 217 206
-1 185 170 200 204 467 234 233 268
0 232 212 249 261 471 237 236 272
1 25 | 215 | 23| 264 | 415 | 240 | 240 | 274
2 | 28 | 28 | 2s6| 268 | 419 | 43| 243 | 8
& 245 224 263 274 436 250 250 287
8 | 28 | w6 | 27| 29 | 497 | 22| 268 | 302
10 264 242 284 296 504 269 272 309
2 | 2 | s | 20| 302 | su | 2| 2w |
15 | 280 | 257 | 01| 313 | s2 | 28| 20 | 328
20 297 273 318 33l 543 300 307 346
25 | 312 | 288 | 35| a8 | se1 | 316 | 36 | 366
0 | 329 | 0 %6 | sl | | 343 | 38
5 345 318 334 599 348 361 403
0 | 361 | 33 w1 | 616 | 363

Tabmuma 2 — Koadduiuent temionepenadyn BO3AyXO0O0XJIaguTenei

TeMIiepaTypHoM Harope O=10 K*

pu

Iuavenun ky, []5'-1*,#'{112 » K)] npu TeMmneparype
XTANAMNEHTA HIH XTagoHoCcKTena, "C

GHLHEHT TeTIONepeNadH CaeMyeT YMHOXHTE Ha Monpaeky (8,,/10

BoamyxooxtanHTelh
=40 =30 =20 —15 0
H3 opebpernux Tpyo:

aMMMAYHBI ¢ HIDKHEH nogayei 11,6 12,2 13,2 14,0 17,0
» ¢ BepxHei nonaved 10,4 11,0 11,8 12,6 15,3
¢ MPOMEKYTOTHEIM XIaTOHOCHTENEM 10,4 11,0 11,8 12,6 15,3
(peoHOBLIA 17,5 18,4 19,3 21,0 23.3

H3 miamax Tpy0 aMMHauMHEL 30 32 35 40 45
*[IpH 3HaYeHHAX TeMITEPaTYPHOTO Hamopa, OTIHYAKLIHXCH OT ]% 511, Ko3g-
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IIpusoncernue 11. AMMHAYHBIE BO3XYX00XIAMHTETH

11.1. XapaxrepucTuke Bo3ayxooxaagereneit GHP u AB2

Mlar | niosepxaio- OBserian o~ | OUIOCTE T'abapuribe M
Mapxka MERTY | e remio- 3, | BEHTHIATO- ATMEDBL, MM BCCR,

Fﬁ)};;'m!lp mﬂ?f“” Jaua Vo, M/ pﬂl::ﬁfrm, ‘E: - fx o KT
045E/18 8 36,5 4800 0,55 1210 = 790 = 765 158
050E/18 8 60,7 6300 0,55 1410 = 836 x 783 236
065E/18 8 102,1 8700 0,75 1860 = 992 1023 | 406
080E/18 8 131,2 18300 1,5 2260 = 1236 = 1263 510
080G/18 8 218,7 17000 1,5 2260 x 1456 = 1280| 767
065F/112 12 88,7 8700 0,75 1860 = 1236 = 1040 428
080C/112 12 123,5 16200 1,5 1960 x 1236 = 1236| 526
080D/112 12 148,2 15800 1,5 1960 » 1456 » 1280| 628
080H/112 12 182,4 17000 1,5 2260 = 1456 = 1280 739
065E/116 16 55,4 9100 0,75 | 1860 %992 = 1023 | 323
080B/116 16 77,1 16900 1.5 1960 = 1236 x 1263 416
080D/116 16 1156 16200 1.5 1960 = 1456 = 1280| 571
080H/116 16 143,3 17300 1,3 2260 = 1456 = 1280 670
050F/28 8 151,8 13200 1,1 2490 = 1178 = 800 | 3536
065E/28 8 204,2 17400 1,5 3060 » 992 « 1033 | 755
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[Mpodoaxcenue

[ar Tlsouams MoupocTs
TIOBEPXHO" | yer erriag T1o- _ TabapwTHEIC
Mapka MERIY | cTH TEnmIO- 5, | BEHTHIIATO M Macca,
m&mlp: nﬁm:?_ﬁﬁ, mata Py, M7fa W‘;g%mn mx [ KT
065F/28 8 255,2 17000 1,5 3060 = 1212 = 1040 928
050F/212 12 105,6 13600 1,1 2490 % 1178 x 800 | 454
065F/212 12 177,4 17400 1,5 3060 x 1236 « 1040 790
080D/212 12 296,4 31600 3,0 3260 = 1460 = 1280| 1163
080B/216 16 154,2 33800 3,0 3260 = 1236 = 1263| 763
080C,/216 16 192,8 33200 3,0 3260 x 1236 » 1263| 889
080D/216 16 231,2 32400 3,0 3260 = 1456 = 1280 1051
AB2-50 13,4 50,0 4750/6840 | 0,8/1,2 | 1900 « 1000 = 730 | 340
AB2-75 8,6 75,0 | 4750/6840 | 0,8/1,2 | 1900 x 1000 x 730 | 380
AB2-100 17,5 100,0 | 9750719440 | 2,2/3,0 | 1900 x 2200 = 800 [ 735
AB2-150 11,3 150,0 | 9750719440 | 2,2/3,0 | 1900 = 2200 = 800 [ 735
AB2-250 |13,4/17,5] 250,0 |35280/54000| 3,0/8,0 | 2200 x 2000 = 1300 1570
11.2. KOHCTPYKIHA BO3AYX00XAAANTEIEH THOA

11.3. KoncTpyxkuus

LEL!.
Le J L ¢

po3ayxooxaamnreneii Tuna GHP 050F /28 —

GHP 045E/18 — GHP 080H/116

T

I

.

GHP 080D/216 n AB2-50, AB2-75, AB2-250

C—
| B I

©9

L}

T

i
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11.4. Konctpyxuus so3ayxooxnaamrenei Tuna AB2-100, AB2-150

-

[

12.1. Bozoyxooxnaaurean Tuna GHP ¢ oausM BeHTHIRTOpOM

i

Hpuwiosxcenue 12. ©peonossie BO3AYX00XIAIHTEIH

IMnowams mo-

Miar mexmy PEPXHOCTH Ten- OfbeMHan lafapHTHEE Macca,

v | PR | motue | RN | SR, w
41A/14 4 28,8 2800 006 x 665 x 565 47
41B/14 4 36,0 2650 996 x 665 x 365 51
46A,/14 4 46,1 4340 1196 x 685 x 665 63
046B/14 4 37,7 4220 1196 x 685 x 665 70
051B/14 4 72,1 5590 1396 x 690 x 665 a2
066A,/14 4 102,5 9390 1831 x 785 x 965 151
066B/14 4 128,1 9020 1831 x 785 x 965 165
071A/14 4 134,5 13200 2046 = B6S x 1065 186
071B/14 4 168,2 12650 2046 x B6S x 1065 204
081A/14 4 1828 18440 2231 x 955 % 1265 251
041B/17 7 21,2 2990 996 x 665 % 565 45
M41C/17 7 25,5 2010 396 % 665 X 565 49
046B/17 7 4,0 4500 1196 x 685 x 665 61
M46C/17 7 40,7 4430 1196 % 685 x 665 66
051C/17 7 50,9 5860 1396 = 690 x 665 77
066A/17 7 60,3 10110 1831 = 785 x 965 136
066B/17 7 75,4 9870 1831 x 785 % 965 148
066C/17 ) 80,5 9660 1831 x 785 x 965 158
071B/17 7 99,0 13880 2046 = 865 x 1065 181
071C/17 7 118,8 13570 2046 x 865 x 1065 194
081B/17 7 1345 19220 2231 x 955 x 1265 242
081C/17 7 161,4 13860 2231 x 1055 x 1265 272
051C/110 10 36,7 5950 1396 x 690 x 665 76
051D/110 10 48,9 5760 1396 x 79 x 665 92
066C/110 10 65,2 9870 1831 x 785 x 965 158
066D/110 10 86,9 o430 1831 x 985 x 965 193
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TMpodoaxcenue

Ilar mexy TLIOWANL M0~ | g e niay TafapHTHBIE
Mapxka pebpamu | CEooe e TR nonaga PA3MEDH, MM Macea,

e | rootuega | REL L kT
071C/110 10 83,6 13880 2046 = 865 x 1065 194
071D/110 10 114,1 13230 2046 x 1065 x 1065 240
081C/110 10 116,2 19220 2231 = 1055 x 1265 271
081D/110 10 155,0 18450 | 2231 % 1055x 1265 | 308
051C/112 12 31,1 6030 1396 x 690 x 665 73
051D/112 12 41,5 5870 1396 x 790 x 665 87
066C/112 12 55,4 10090 1831 x 785 x 965 151
066D/112 | 12 738 9690 | 1831 x 985 x 965 186
071D/112 12 96,9 13610 2046 x 1065 x 1065 231
081C/112 12 98,7 19580 2231x 1055 % 1265 262
081D/112 12 131,6 18900 | 2231 x 1055 x 1265 | 296

12.2. Boaoyxooxaamurenn Thna GHP ¢ nsyma senTasropamu

Mar Mexy | 1oneovnocT Ofentian [abapurHnie , v | Macca,

o | FRLET | s | e | e |
041A,/24 4 57,7 5600 1596 x 665 x 565 77
041B/24 4 72,1 5300 1596 x 665 x 565 23
046A/24 4 92,3 8680 | 1996 x 685 x 665 109
046B/24 4 115,3 8440 1996 x 685 x 665 123
051B/24 4 1442 11180 2476 x 690 x 665 147
066A/24 4 207,6 18780 3046 x 78S x 965 265
066B,/24 4 259.5 18040 | 3046 x 785 x 965 293
071A/24 4 2720 26400 3476 = 865 x 1065 334
071B/24 4 340,0 25300 3476 % 865 x 1065 369
081A/24 4 169.0 16880 | 3876 x 955 x 1265 | 449
041B/27 7 424 5980 1596 x 665 x 565 74
041C/27 7 50,9 5280 1596 * 665 x 565 81
46B/27 7 67,9 2000 1996 x 685 x 665 104
046C,/27 7 81,5 8860 1996 x 685 x 665 114
051C/27 7 1019 11720 2476 % 690 x 665 137
066A/27 7 122.2 20220 3046 = 785 % 965 230
066B/27 7 1528 19740 3046 x 78S x 065 252
066C,/27 7 1833 19320 3046 = 785 X 965 275
071B/27 7 200,2 27760 3476 = 865 x 1065 317
071C/27 7 240,2 27140 3476 = 865 = 1065 346
081B/27 7 271.6 38440 3846 x 955 % 1265 428
0B1C/27 7 3259 37720 846 = 1055 x 1265 479
051C/210 10 73,3 11900 2476 x 690 X 665 136
051D/210 10 978 11520 2476 x 790 x 665 166
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12.4. KoHCTpYKIMA B ooXaAaRTeNeH
GHP 41M34—EHP 081D/312
1

\J = @@@
L s J L ‘ -
[IpuMedanme. KOHCTPYKIIHH XITAMOHOBBEIX BO3NYXOOXIAIHTEICH,
OCHAIIEHHBIX OJHHM BeHTHWIATOPOM, aHAJOTMYHEI IMOKA3aHHBIM Ha pH-

CYHKe B npmioxeHHH 11.2, a ocCHaIleHHBIX OBYMSA BEHTHWIATOPAMHM — B
npunoxeHHH 11.3.

THNA
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Ipodonxcenue

Tinomame OfeevHan
Mapxa mFEP“"{HI m’? Mﬂ mosata Vo, Fa&npw a.ﬂ“i"ff:" o Mﬂx‘rﬁ'
MM Fas M W
066C/210 10 132,0 19740 3046 x TRS % 965 273
066D/210 10 176,0 18860 3046 x 985 x 965 136
071C/210 10 172,9 27760 3476 = 865 = 1065 344
071Dy210 10 230,6 26460 3476 = 1065 = 1065 422
081C/210 10 2347 38440 3846 x 1055 x 1265 477
081D/210 10 312,9 36900 3846 x 1055 x 1265 555
051C/212 12 62,3 12060 2476 » 690 x 665 131
051D/212 12 83,0 11740 2476 » TH = 665 159
066C/212 12 112,1 20180 3046 x T8RS = 965 263
066D/212 12 149,5 19380 3046 = 985 x 965 323
071D/212 12 195,8 27220 3476 = 1065 x 1065 404
081C/212 12 199,3 39160 3846 x 1055 x 1265 459
081D/212 12 265,7 37800 3846 x 1055 x 1265 530

12.3. Boamyxooxnaauresm Thna GHP ¢ Tpema peHTHASTOpPAMH

IMnomas
Mapxa mpifm MOBEPXHOCTH Hﬁ;}@ﬁ, raﬁapfﬁagnmilﬂE, MM | \facca, Kt
» MM [ E? /4
041A/34 4 83,6 8400 2276 x 665 x 565 77
041B/34 4 108,1 7950 2276 x 665 * 565 85
046A/34 4 138.4 13020 2876 x 685 x 665 109
046B/34 4 173,0 12660 2876 * 685 x 663 123
051B/34 4 216,2 16770 3646 x 690 x 665 147
066A/34 4 312,7 28170 4261 = 78BS x 965 265
066B/34 4 390,8 27060 4261 x 785 * 965 293
071A/34 4 409,4 39600 4906 = 865 x 1065 334
071B/34 4 511,8 37950 4906 = 865 » 1065 369
081A/34 4 333,3 53320 5461 = 955 x 1265 449
041B/37 7 63,7 8970 2276 x 665 x 565 T4
041C/37 7 76,4 8730 2276 = 665 » 565 81
046B/37 7 101,9 13500 2876 * 685 x 663 104
046C/37 7 122,2 13290 2876 x 685 x 665 4
051C/37 7 152,8 17580 | 3846 x 690 x 665 137
066A/37 7 184,1 30330 4261 x 785 x 965 230
066B/37 7 230,1 29610 4261 x 785 x 965 252
066C/37 7 276,2 28980 4261 x 785 x 965 275
0718/37 7 301,3 41640 4906 » 865 x 1065 317




