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Mera poOotu. OOrpyHTYBaHHS CUCTEM CHECKTPOOOJIAJHAHHS, a TAKOX
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‘ HEPEJIIK YMOBHHUX IO3BHAYEHb, CUMBOJIIB, OAUHUILD,
CKOPOYEHD I TEPMIHIB

A - Amrniep;

B - Bonsrt,

Bt - Bar;

rp. - rpyna;
I'PH. - TPUBCHB;

€J1. IBUTYH - €JICKTPOJIBUTYH;
KK/ - koedimieHT KOPUCHOT i

KJI - kabGenbHa JiHis,

KTII - xommuiekTHa TpaHchopMaTopHa IMiACTAHILIS,
 JIEII - minii enexrponepenay,

M. - METD,

M. - MICTO;
HKII - Hu3bKOBONBTHUI KOMIUIEKTHUIA MPUCTPIH;

I1P - noTOYHUI PEMOHT;
P. - PIK,

CAK - cuctema aBTOMaTUYHOTO KEPYBAHHS,
TaOmn. - TAONMUIIA;

TO - TexHiuHE 00CTYTrOBYBaHHS,
TII - TpancopmMaTopHa MIACTAHIIS,
y.0. - YMOBHA OJAVHUIIA;

@I - pepmepcrke rocnoaapcTBo;
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[IIM - mupOTHO-IMITYJIbCHHI MOYJISITOD;
S - Ammk.
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Hacocu «Bomomiii» tuny BLIID mnpamroord# 0Opu NOBHOMY 3ariuOJICHHI

Kopmycy B cepenoBulie. Lle Bumarae HaaiiHoi 130smii enexkrponpoBoaku. Hacocu

OCKIJTbKH 3BHYANHU I arpcrar BCTaHOBJICHHMH HA ' Cy , HC 3a0C3IICYUTE 1o aa4y BOAU
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Temneparypa MOBITPS - OAWH 13 TOJOBHUX—IAPAMETPIB MIKPOKIIIMATY, IO

BIIJIMBAE HA OPraHi3M 1 CTyliHb OOMIHY PEYOBHH. BigXuneHHs TeMnepaTypu noBiTps

e JIOBRHYIX/ KO
1HHUX |ITpoliect Q

CIIO’KMBAHHA KOpMiB, BOIM, SBHMKCHHS IIPOAYKTHBHO(

IDKCPCIaMHd BOJIOTH € CaMa ITHILIA. Bonora sumapo

npp Hj

nocnigy. Takok BOHA MOXE NPOHUKATA 4YEPE3 CTIHW, MIAJIOTY, CTEN0 MpPHU

o S

TEIUIOBHI OajlaHc MK TBaApHHaMHu 1 CCPCAOBULIC IPU3BOAXUTL 10 3HMIKCHHA

NPOAYKTABHOCTI Ta MOTIPUICHHS MPOTU1i OPraHi3My J0 3aXBOPIOBAHb.

i3 ¢akrtopis, mo takQxk BruIMBac Ha

PI3HULl MK TEMIEPATYPOKO TUIA MTULI Ta TEMIEPATYPOIO MOBITPS. B MPUMILLEHHI,

MK TeMnepaTypmbB OPUMILIEHH] 1 TEMIEPATypor0 30BHI, 3a&0g13 IPUMYCOBOI

UK ]
KO 10 1

a00 3aHaATO CUJIBHUM, 00 B OKPEMHUX YACTWHAX MTAIIHAKA CTBOPIOIOTHCS 3aCTIiHI

30HU. Bcee 11e HeratTMBHO MO3HAYATUCH HA 3A0POB’T Ta MPOXYKTUBHOCTI MTHLLI.




L@ OBHIY M}pl BUIIISIETHCS BYTTIQKJEEJiOTa, BOJIOTa,
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VY Temny mopy poKy WIBHAKICTb PyXy MNOBATPS JUisl MOJIOAHSIKY CTapiiie

MICSIYHOIO BIKY HE MOBHHHA OyTH Outblie 1,2 m/c., a B Xonoaauii nepioq poky 0,2-0,5

MTYYHUM 30y KEHHSM. J[J11 CTBOPEHHSI MPUMYCOBOIO MOBITPOOOMIHY OOMPAEMO

BEHTWJISALIMHY ycTaHOBKY "Kiimar 45",

10/1a4yl HarpiToro NOBITPs A0 NTAIIHUKA.
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KO@@HX 3aMUKaHb

Sidztiv




CJIICKTPUYHHUX HaHHIOFiB.
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PO3paxXyHOK 1 BHOIp BOJOMPOBITHOT MEpEKI BUKOHYEMO 33 3HAUYCHHSM

MaKCHUMAaJIbHOI BUTPATH BOJU.
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BoponocrauanHs nraniHuka nepeadavyacTbes Bl BOJOMPOBIAHOT MEPEXKI, sIKa

BKJIFOYA€ B ceOe qo Y NTAIIHWKA 1 OTHY BOJOHAIMIPHY BEXKY.
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}@ OJ1 MIEIMATEHAN 00’ eM BOHOH@J@{M BEXKI:
R
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Howminanbna Hanpyra, B 3

S YioalHm




Hacoca OLIB 8-25-100. 3rigHO TEXHIYHUX XapPATEPUCTUK HACOCY MPUMAEMO

npuctpiil Tuny ,, Kackag ” 1-0-Y2 3 sumkom ynpasminHs tany SAI5102-2A761Y2.

00
W3HAYAEMO TOJWHHY BUTPATy MOBITP3, HEQOXIAAY AT BUAalICHHs CO3;

KA

Js peMOHTHCO)FO MOJIOJHAKY Kypel NpH KIITKOBOMY yTpumanui C,= 0,92 -

TORI%

BYIJIEKHUCIIOTO a3y, 10 BUALISIE OJUH NMTaX:

10,98 \10" 1,38 - 103 M*/ron. OO
e
Bp aHH | FCHH By
MIKPOOPraHi3MaMH,
Co— JONyCTENg KUJIBKICTE BYTJIEKMCIIOTH B IIPUMIILCHH], 15; (Sm =0,0025 M
D)

[lincTaBnsitou OTPUMAHI 3HAYEHHS, BUKQHYEMO PO3PAXYHOK TOAMHHOI

BUTPATH MO-BITPsA, HEOOX1AHOTO 1s BUAaneHHs CO;:




R — kxoedinieHT, BpaxoBYKOUHiA BUITAPOBYBAHHS BOJIOTH 3 MiJIOTH, CTIH Ta 1H.

KOHCTPYKUIH, npuiimaemo R = 1,1;

O
h BOJTSH]
Baru mi r - 15041

N — ku1bKicTb ToJ11B nTHill, N = 10080 roit.;

m — Mmaca ojaHiei Ty, m= 1,5 kr;

p OBITPI mpuMineHHs (O,

RIS

3naueHHs W, 1 Wy BU3HAYaeMo 3a GpopMmynaMu:

=~ Waac . (PH/IOO (2 10)

VS -Ykroaim

1€ Wiyt 1 Wige n— BMICT BOJASHUX MAPIB MPY MOBHOMY HACUYCHHI BIJIMOBITHO MTPH

ONTUMANBHIN A1 JAHOTO MPUMILICHHS TEMMEPaTypl 1 MPU PO3PaXyHKOBIN

Po3paxyHOK mpoBOAMMO ISl IBOX BUIAJKIB. 3UMA 1 JIITO.

eparypa noBiTps AJist BGHTH%




| )

Wi o = 2,14 - 85/100 = 1,82 /&

Wi mir. = 2,31 - 50/100 = 11,55 r/m> .
QO
Y s SCIEI
B mitHi# iepioa;

Lo air=1,1+3 1,5 10080/9,52 — 11,55 = -24579 m* /rox.

NTANHKK Ha 1 Kr %kuBOi MacH Tija nopisioe g = 0,75 M3 /rox.

MiHiMaJibHa KUTBKICTh 30BHIIIHBOIO TMOBITPS, SIKE Heo6X15Ho MoJaTu B

SIS/ KoY

L=g-m-N, (2.12)

J€ M —Maca OJHOro mnraxa, kr; m = 1,5 kr;

[pBKiCH PO R IrTyL; '
SRRV Al

JUIsl TITHBOrO MEPIOYy BU3HAYAEMO BUTPATYy MOBITPS, IO HEOOXIaHA IS

Mot

Caj/n o)

Jc Zr— KIJTbKICTH BIJIBHOTO TCILJIA, IKEC BI/II[IJ'IH€TBC$I OJHUM IITaXOM Ha 1 Kr >kuBOi

00

@l




HIO OTOPOXKY, KJIK / roI@ O

Oy - Oy — TeMneparypa noBiTPs BIAMOBIAHO BHYTPILIHS Ta 30BHIMIHSA, °C; Oy =

Cs=1,283 /I / (M - rpan);

[ .'j.ﬁ' -
i

A/ BT YR
[

[

00
@@og B:D %
Qorp=V *80 " (On - On (2.14)

puyisensst, KJ[x / (M - rpgm)

(26,4°10080— 38880)X(1+— 16)

NI raslay

NOBITPOOOMIH MOTPIOEH JIITOM AJIsi BUAATICHHS HAAIMIIKOBOTO Termaa. OCTaTovHo 3a

= 20917 m® 60&

PO3PaxXyHKOBHIA HOBlTpOO6MlH npuiimaemo L,= 20917 m* /rox.

ViR e

R=20917/1728 =
13 30y IPKEHHSIM.




1 X tepugTuka , Kimimar 457 00
30
(MBI .

[ToryxHicts enexkrpoasuryna AJII80A6Y2, Br 0,37

[TpoyKTHBHICTh 8000 m> /uac

SN Y oM

1alTA30H PETYIIOBAHHS BUX1AHOT HAMPYTH HE MEH

JlomycTumi BIIXUJICHHS HOMIHAJIBHOTO 3HAYCHHS BUX1IHOI Hanpyry, % -7,5 ; +10

2600

ORI

JUis BU3HAUEHHsT HEOOX1IHOI KIJBKOCTI TEIUTOTH AJisi OOIrPIBY MPHUMIIIEHHS

BUKOPUCTOBYEMO PIBHSHHSI TEIJIOBOrO OanaHcy. Po3paxyHOK NPOBOAUTHCS st
QO

QH:QOI‘p+QB_ K (216)

Q
KL BifTpaTH pm‘qup% oropoxy, kJx (A
M

Butparu Tennoty yepe3 oropoxKy NTAIIHUKA:

O orp:V°g0°(eB'eH)
i OleM np@EM{mieHHY, |V =
— rE&s epHCITHK

npuitmaemo go= 2,5 kJx /( > - rpanx -Ton);

2.17)

O; — BHYTPILIHS TEMIEpaTypa npuMieHHs, °C;




=

oS

QB:L.C.(GB_ H) (218)

/2l

gx= 26,4 kJ[>x / rox.

m — Maca OTulll, Kr, m= 1,5 K.

. Or. .
5 ROPTip TN,
Koedi , | Bpaxd

temrneparypu Ri= 0,92.

SR Y OBNANA

Qu=155520 + 5225472 - 3672345 = 832 x/Ix / ron.

O

BI1QY

NPU3HAYCHUH [JIs MOBITPSIHOIO ONAJICHHS 1 BEHTJISALIT BUPOOHMYMX MPHUMILIECHB

MTAXIBHUIITBA.

g@i H TERUCT TEILIO T'eHEepaTOpa Tl'@:D
AT IGE
po B S KJ K7 rox




- Hanpyra, B

- KUJI KEpyBaHHsI 220

JIns  OCBITJICHHS  TTallHMKA  3aCTOCORYETHCS  CHCTEMa  3arajbHOTO

PIBHOMIPDHOTO OCBITJICHHS 3 PO3TAllyBaHHS CBITWJIBHHKIB PSIaMHA  B3JIOBXK

HF->acrer

3rilH0O BHMOI B NPHUMILIEHH] A1 KIITKOBOTO YTPHUMAaHHS Kypedl Hopma

NOiJI0K MOBUHHA OyTH HE Nefye E = 30 nx.




00O
ysta 2l

Bucora miaBicy CBITWIBHHKA h,, = 0,34 M.

NGl Rl

UKCIIO CBITUJBHUKIB B MPUMINIEHHI BH3IHAYAEMO 3 YMOBU HaMKpaIol

A=14..1,6.

BIJIHOCHOT BIJICTAHI MK HMUMM MO BIJIOMUX MapaMeTpax MPUMIIIEHHS: JOBXKHHI,

RoRIIHK

ne Hp — po3paxyHkKoBa BUCOTa, M;

H — BrcOTa NpYMIILLICHHS, M;

«/ —/BILICTAHE Bi)T|cTemi |10 CBi
pie@p i[moBepxHi

€MO PO3paxyHKOBY B1ACTaHb MK CBITHJIbHUKAMH
Hp, M oJe) (2.21)

RS ot

3anexno Bix tuny kpuBoi cunm cBimia (KCC) cBiTuiabHMKA A Mae pi3Hi




3 BUPA3iB:

WIS MW

AOBJKHWHA IIPUMIIICHHSA, M,

B — mmpuHa npumitieHHs, M;

WoalHMx
NIEHTE Yl

—= =3,751T, TpUAMaEMO 4 psam.

sﬁ%ﬂ%ﬁ@aﬁwa

Po3paxyHoOK OCBIT/ICHOCTI METOAOM KOe(ili€eHTY BHKOPUCTAHHS

CBITJIOBOIQ HOTOK

NS s

CBITJI0BMH MOTIK JIaMII BU3HAYAETHCA 32 (POPM)

®=E K, S-Z/N-n, (2.25)




OCBITJICHHS (BiHHO@e@HH CEPENHbOI

RoalHM

n- Koe(biuieHT BUKOPUCTaHHS CBITJIOBOTO MOTOKY, BIJTH. 0):[

N — KUJIBKICTh CBITUJIBHHUKIB, IIIT;

o O H

ne S — mwiowa npuminienns, S = A - B, M%;

Bei onepxkaHi  JaHi  MiACTaBISIEMO

PO3PAXyYHKOBUI CBITJIOBUH MOTIK JIAMIIH;

— PO3paxOBaHU CBITJIOBHM MOTIK , JIM.



O = 30 (715 650) = 33 1k 00
SABIWL. b e e

OCBITJICHOCTI 32 (JOPMYJIOKO:

VIS Y oaii=i

JUTs CUTbCHKOTOCTIOAAPCHKUX MPUMILICHD JOMYCKAEThCS BIIXUICHHS (PaKTHUy-

HOi OCBITJIEHOCTI Big HOpMOBaHOi B Meskax A E=-10 %... + 20 %.

Py=Pn-N=10-52=3120=3,12 xkBr.

p BPaXyHOK 0
ou 01;9 acTpPgoBy Tp
JIOKaJ1i30BaHOT0 Ta BYJMYHOTO OCBITJIICHHS, & TAKO

AraJbHOTO PIBHOMIPHOTO OCBIT-

JICHHS CBITHJIbBHUKAMH IpAMOI0O CBITJIa Ta HCTOPHU30HTA/IbHUX TLIOIHH.

qeMO KR pgmRi Toun Wa oot Horspxai 3 BipQrTAT K MisiMaT,-
Nt

03paxyHKOBa (popMyJia .
(2.29)

S EERBHE

€i — OCBITJICHICTh Y JaH1il TOYILll, CTBOPEHA B1J 1 - TO CBITHJIBHUKA.

E
C

o~




p03anyHKOBa BHCOTA MIJIBICY CBITUJILHUKA, M.

M@W%@

tga=d/Hp, (2.31)

HpOGKHll ocl CHMGT@ QSITI/IHBHI/IKa Ha

o
5 TR “@@Oﬁuﬂ%
55— 99y

Puc. 2.1. Bu3HaueHHs apaMeTpiB KyTa CBlTJll_jaoro ITIOTOKY

— pPO3paxyHKOBa BUCOTA MIABICY, M.

JIeHoT TOYKH B npuMinienni

OB

&= 2 + (“)2 (2.33)

51 Wﬁ@@m%

)



y = .“

fientl) | Yik[oalHm

tgoas=29/2=145;

axoBaHON cy RuRaxgepemo o tacos’ . OO
doldc
0;
0s’0u= 0

il Yikoal=m

3HaxX0AMMO CHJTY CBITJIA
1000, 00 (2.35)

I

O - (@) @
CBITJIA CBITHJIR a/3 Q10 sTaMYtero O K
LR il

To1 = 195-(715/1000) = 139,425 K
Too = 122-(715/1000) = 87,23 K1

O L Os: 000, 163,675
NMIBIMBYRie2iisiA

CBITHJILHHUKA :

O < (Tareps® au) / (Hy?), 00 (2.36)
MBIIR e Sl
) = (8F%23- 05097) P53 e

e3 = (103,675 0,18) /22 = 6,671k;

YN YRR



Mﬁj{" 1IIHA, TOYHL, BIIOBIIAEC BCTAHOBIIEHN HOPMaM TOK

Po3paxyHOK OCBiTJICHHSI ISl TeXHIYHUX -Fa NPOMHUCJIOBUX NPHMILLECHb

METOJA0M MMATOMOI MOTY>KHOCTI.

ocBiTiieHHs. HopMoBaHa OCBITIEHICTP B NOpUMIIIEHH] ckimagae E=75 5k

[ITHLOTO €70BHIINAa BUOUpPAEMO( PEITWIIBHUK THITY
)Bym U B:D %

Hy=H-h.=3-05=2,5m.

0O
iEIA

BuzHauaemMo KIIbKICTh PSIIB:

O L£2)2,4 = 1 pan Q0
| Yt @R
=5/2=2 5\ :
3HAX0IMMO PO3PAXYHKOBY MOTY>KHICTb JIaMITH 34 (POPMYJIOK):

@@Myg » j;%@ W

- 2.
S — mTonia NPUMIIEHHS, M~

N — KIJIBKICTb JIAMIT Y CBITHJIBHUKY, LT,

1 CRIFFHIbHUKIB \LIT

D U@
— P:96.4-1673 34


































































































































































































































