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PE®EPAT
Kgamidikamiitna pobota ckianaerbes 3: 81 cTtopiHok Tekcty, 10 pucyskis, 20

Tabnuud, 9 mocunaHe Ha JiTepaTypHi Jxepena. B poOoTi BupilieHa 3aj1aua po3pooKu
CUCTEMU OXOJIO/DKCHHS JIsi Kamep 30epiranus s0yk B M. Ogeca.

byniens ¢pykTOoCXoBHIA OJHOMOBEPXOBA 3 BUCOTOIO Kamep 5 M, CiTKa KOJIOH
6 x 12 m. B 3-x kamepax 3 Temneparypaum pexxumoM +1°C, nependayaeThCcsi TpUBaie
30epiranHs TWUI0JI0BOI Tpoaykiii. Jlane ¢dpykrocxoBuille MOBHHHE 3a0e3meuyBaTu
HaceneHHs micta Oneca il OKpy»KHI pailoHU SOTyKaMu.

B saxocti pobouoi pedoBuHU Oyjo NpUNHATO XonoawibHuiM areHt R404a.
Cucrema XOJIOIOMIOCTaYaHHs CIIPOCKTOBAHOTO XOJIOAWIBHUKA - JEHEHTpaTi30BaHa.
[TiniGpaHo TerIO30MAIINHY KOHCTPYKIit0O Ha ocHoBl "CenaBiu" mnaHeneu, i,
BUXOJISYM 3 TIOBHOTO 3aBAaHTAXEHHS KaMep, pO3paxoOBaHO CYMapHI TEIUIONPUTOKH.
Jliist 3a0e3meueHHs CTIKOT poOOTH CUCTEMH XOJI0I0NIOCTadYaHHs Oyl po3paxoBaHi Ta
mii0paHi BUCOKOE(PEKTUBHI KOMIIPECOPHO-KOHIEHCATOPHI arperatu ipmu Bitzer.

KuiouoBi ciioBa: cuctema 0XoJ0/KeHHs, GPyKTOCXOBUIIE, 101yKa, R404a.

ABSTRACT

The qualification work consists of: 81 pages of text, 10 figures, 20 tables, 9
references to literary sources. The work solves the problem of developing a cooling
system for apple storage chambers in Odesa.

The fruit storage building 1s a one-storey building with a chamber height of 5 m
and a column grid of 6 x 12 m. In 3 chambers with a temperature regime of +1°C,
long-term storage of fruit products is envisaged. This fruit storage facility is to provide
apples to the population of Odesa and the surrounding areas.

R404a refrigerant was used as the working substance. The refrigeration system
of the designed refrigerator is decentralised. A thermal insulation structure based on
"Sandwich" panels was selected, and based on the full load of the chambers, the total
heat inflows were calculated. To ensure the stable operation of the refrigeration
system, high-efficiency compressor and condenser units from Bitzer were calculated
and selected.

Keywords: cooling system, fruit storage, apples, R404a.
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BCTYII

XonoauinbHe TOCOAApCTBO B YKpaiHi nepedyBae y BKpail 3ayllleHOMY CTaHi.
ToMmy mo OUIBIIICTh XOJOAWJIBHUX KaMep MNpallolOTh HE OJHUH JIECATOK POKIB,
BUKOPHUCTAETHCS MOPAIBHO U (DI3UYHO 3acTapijie W CHIBHO 3HOIICHE BCTATKyBaHHS.
[le mpuBOAKUTH 10 YACTUX aBapii, HEJOTPUMAHHIO TEMIIEPATYPHO-BOJIOTOTO PEKUMY U
B OCTAaTOYHOMY HIJACYMKY /0 ICyBaHHsA 3HA4HOI 4yacTWHU mnpoxaykuii. Kpim Toro,
HaBITh ICHYIOUOi EMHOCT1 CXOBHII] HEIOCTATHRO JJIsl TOTPEO C/T.

Y ngaHuii MOMEHT HAaKONWYEHWW 3HAYHUWA JIOCBiA 1O  30epiraHHio
IJI0TOOBOYEBOI  MPOAYKIII. Y pe3ynbTaTi MIMPOKOTO PO3BUTKY KOMIUICKCHUX
HAyKOBO-JOCJIIIHMX pPOOIT y JaHiii o0iacTi, a Tak caMO JOCSITHEHb B 00acTi
XOJIOWJIBHOTO MAIIMHOOYAyBaHHS W PO3BUTOK 3ac0o0iB aBTOMaTH3alli, 3'sBUIaCs
MOJXKJIUBICTh TPOEKTYBATH CyYacHI CHUCTEMH XOJOJIWUIBLHOTO 30epiranss. Tomy 1o
XOJIOIUIIbHE 30€piraHHs € EHeProeEMHUM BUPOOHULITBOM, MPULISETHCS BEJIMKA yBara
eHepro30epirarouMM  TEXHOJOTIAM 1  METoJaM  MIABUIICHHS  e()EeKTUBHOCTI
XONOAWIBbHUX cucTeM. [Ipu 1bOMy B yMOBax PHHKOBOI €KOHOMIKM E€KOHOMIYHO
BUT1JIHO CTa€ caMme OYJIBHHUIITBO HOBUX XOJOAWIbHUKIB €MHICTIO 10 1000T.,
BUKOPHUCTOBYBAaHUX Yy SIKOCTI 3aroTiBEIbHUX 1 PO3MOAUIBHUX 3 MOXKIUBICTIO
30epiraHHs pi3HUX BUJIIB 1 COPTIB TUIOIOBOI MPOAYKIli. TomMy 110 mepeycTaTKyBaHHs
CTapuX Kamep HailuacTille BHUMara€ He MEHIIUX KaliTaJIOBKJIAJAEHb 1 HE JO03BOJISIE
BIIPOBAUTH BCl TEXHIYHO HOBOBBEJICHHSI.

Cnig 3a3HauMTH, O KIHLEBUH pe3ysibTaT MOXE OyTH OTPUMaHUl TUIBKU MPHU
n00pe HalIaro[KEHOMY XOJOAWJIbHOMY JaHmio3l. Tomy mnpu  OymiBHUITBI
XOJIOAUIBHUKA HEOOXITHO BpaxoByBaTH WMWK psia ¢dakTopiB. OcTaTouHE pIlICHHS
NOTPIOHO TPUIMATH TUIBKK MICIS PETEIbHOr0 TEXHIKO-€KOHOMIYHOIO aHamizy. Y
KaMmepax XOJOJIUIbHUKA BIAIMITOBYIOTh CYIUIBHUNA IMTA0EINb, 3AJIMIIAI0YN TIPU [IBOMY
BEHTWISAIIHI MPOMIXKKHU upuHOI0 10 cM dyepe3 KoxkHi 2-4 siuka.

Y cxoBumax 0e3 3aco0iB MexaHi3amii SIIUKH 3 IUIOJAaMH BCTAHOBIIOIOTH
mTabessIMU Ha MiJHECEHOMY TpaTyacTii Miji1031 BUCOTOW 2-3 M. Uepe3 koxHI 3-5 M

poOJIATH MPOXOAU WUPHUHOIO 10 1,0 M 1511 OTJIs Ay NMPOAYKIIII.
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[Iupoko 3aCTOCOBYIOTh YAKOBKY 0JIYyK B MOJIETHICHOBY IUTIBKY. Lle makeTn Ha
1,0-1,5 kr, Bximaaumn B simuky Ha 25-30 kr, Bkaagumi B KoHTelHepu Ha 250-350 kr.
VY Takii ynmakoBIll CHOBUIBHIOETHCS JO3PIBAaHHSA, 3MEHIIYETHCS BHUIIAPOBYBAHHS
BOJIOTH 1 IHTEHCHUBHICTh JIUXaHHS. Y MOJIETUICHOBIN IUIIBII MOXYTbh 30€piraTucst He
BCi copT s10myK. [11011 AHTOHIBKM B TAaKMX yMOBAX IIBUJIKO YPaXKaIOTHCS 3aCMarolo.
Haii6inpm criiiki Pener Cumwupenka, [[xonaran, [lenun madpannuit 1 1H. s
KOXHOTO COpTYy S0JyK NOTpIOHO mMmiaiOpaTH TOBLUMHY IUTIBKH, PO3MIpP YIIAKOBKH,
CTyHiHb TepMeTh3allli 3 ypaxyBaHHsIM yMOB 30epiraHHs. B pe3ynpraTi s071yKa
30epiratoThCs JOBIO 1 3 HE3HAYHUMH BTPATAMH.

VY kamepax 3 PI'C s6:myka 30epiraroTecs 10 TUMHA. AJle TaKui Criocid 00X0AUThCS
noporo. Tomy s OCHOBHOI MacH IUIO/AIB 3aCTOCOBYIOTh 3BHYAWHE XOJOJHE
30epiradHs 1 pearizyrTh TPOAYKITifo 10 KBiTHA. Y Kamepu PI'C mnonu 3aBaHTaXyHOTh
B KOHTEHHepax abo sAIuKax Ha MiAJ0HaX CYIUIbHUM miTadenem 0e3 mpoxomdiB 3a 2-3
nus. [licnst 3aBaHTa)X€HHSI HABIPOTH OTJISJIOBOIO BIKHA MOMIIIAIOTH KOHTPOJIBHI
3pa3Kd B SIIMKaX JJI1 CIIOCTEPEKECHHS 3a MPOIYyKIi€o. J[Bepi KaMepu TepMETHUHO
3aKpHUBAIOTh, BCTAHOBJIIOIOTH ONTUMAJIbHY TEMIIEpaTypy 1 BOJOTICTh. 3a JIOMOMOTOIO
ra3oreHeparopa i amapary OYHMIICHHsS (CKpyOOepa) CTBOPIOIOTh HEOOXITHHM CKIIaT
ra3oBoro cepenoBumia. [licis 3akiHueHHsS 30epiraHHs KamMepu pO3repMETHU3YIOTh 1
MPOTATroM 2-3 rOANH IHTEHCUBHO BEHTHIIIOIOTb.

3a KOpPJAOHOM 3aCTOCOBYIOTh IOKPHUTTS IUIOJAIB TOHKHM IIIApOM BOCKY 3
nomaBaHHsaM ¢GyHrinuaiB. Llel npuiiom [03BoJsSe 30€perTd IMIUIBHICTH M'SIKOTI,
3a0apBJIEHHS, TIABULLYE JEKKICTb.

VY Hamiif KpaiHi Ui 3aXKUCTy BiJ XBOPOO 1 CTapiHHS 3aCTOCOBYIOTH CIEIaIbHUAN
CKJIaJ 3 WOy, HOAMCTOrO Kaito, KpoxMalito, OikapOoHATy HaTpiro (xapdoBa coja) i
Boau. lleit 3axwmcHMI ckianm sBIs€ COOOK0 TMOPOIIOK TEMHO-CHHBOTO KOJHOpY O3
cMaky 1 3amaxy. S16myka oOpoOIISIFOTE BOJHUM PO3YMHOM IIHOTO CKIIany. B pesynbrari
YTBOPIOETHCS TOHKA MiIIHA TUTIBKA HOAIOIMEpPA, siKa IpH 30epiraHHi He 0OCUIIAETHCS.
[lepen BXMBaHHAM BOHA JIETKO 3MHBAETHCS TEIUIOIO BOJOI0. 3aCTOCOBYIOTH TaKOX

3aXUMCHUM CKJIanm, OTpI/IMaHI/Iﬁ Ha OCHOBI Xap4Y0BUX }KI/IplB 1 Xap4Y0BOI'o aHTHUCCIITHUKA.

Apk.
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1 TexHik0-eKOHOMiYHE OOIPYHTYBaHHS po0OTH

[IpononyeThCst TPOEKT PPYKTOCXOBHINA, po3TamoBanoro B Micti Oneca.

Bupainena mmomaaka ayis OyAiBHUIITBA MPOEKTOBAHOTO o0'ekTa mnepedyBae B
IIPOMMCIIOBIMA 30HI MICTa W PO3MIPH 1i J03BOJISIOTH Y NEPCHEKTHUBI PO3MICTUTH TYT
CKJIQJ MPOATOBAPIB 1 MPOMTOBAPIB.

Penbed miomanku BUMarae BeJIMKOro o0cCAry MiaHyBalbHUX POOIT.

[Tin'i3Ha 3aMi3HUYHA KOJisS BIJICYTHSL.

BbyniBns ¢GpyKTOCXOBHUIIA OJHOIOBEPXOBA 3 BUCOTOIO Kamep 5 M, CiTKa KOJIOH
6 x 12 m. B 3-x kamepax 3 remneparypHum pexxuMoM +1°C, nependayaeTbCcsi TpUBaie
30epirands miofoBoi mpoaykiii. [lane dpykTocxoBuille MOBUHHE 3a0e3MeyyBaTH
HaceneHHs micta Oneca i OKpy»KHI palioHU S0JTyKaMHu.

[IpoekTom mnependOavyaeTbCss BUKOPUCTAHHS HA BAHTAKHO-PO3BAHTAKYBaJIbHHUX
po0oTax eNneKTPONOrPy34HKiB.

[loBiTpsiHE OXOJOJKEHHSI BBAXAETbCS HANWOUIBII €(PEKTUBHOI CHUCTEMOIO
BCTAaTKyBaHHS XOJOJWJIBHUX KaMmep Ui OXOJO/DKCHHMX 1 3aMOPOYKEHHS BaHTaXIB.
[IIupoke BUKOPUCTaHHS MOBITPSHOI'O OXOJIOJHKEHHS - JOULIBHO BHACIHIIOK 3HAYHUX
3MIH XapakTepy BaHTaXiB, IO 30epiraroTbcs, Cmoco0y iXHBOTO IMaKyBaHHS.
XapakTepHuM JJis  TIOBITPOOXOJOKYBadiB Cy4aCHHUX KOHCTPYKIIIH € 3Ha4yHe
3HWJKEHHSI €HEPreTMYHUX BHUTPAT HaA IXHIO poOOTYy 3aBASKM  ONTUMI3aLlii
TErI000MIHHOT MTOBEPXHI. 3MEHIIEHHS HOTYXHOCTI €JIEKTPOJIBUTYHIB
MOBITPOOXOJIO/KYBAUIB 3HIDKYIOTh BIUIMB TEIUIOBOI'O E€KBIBAJIEHTA HA PEXHUM
30epiraHHs BaHTaXIB.

Po3miniensast MOBITPOOXOJIOMKYBaviB HAJ IEHTPAIBHUM IMPOXOJOM CIPOIILYE
JOCTYN 1 OOCIYroByBaHHS, a 3HHKEHHS PI3HHUIIl TEMIEpaTyp JH03BOJSE Pi3KO
3MEHIIUTH YCYIIKY.

[Ticns 3akiHYEHHS 3aBaHTAXEHHS SIOMyK TeMmIeparypy MOBITPS B Kamepi He
OlbIIIe HIXK 32 2 00U JOBOASTH 10 HOPMATUBHUX 3HAYEHb, SKIIO 1HII 3HAYEHHS ITI€T
TEMIIepaTypy HE BCTAHOBJIEHI B HOPMAaTUBHO-TEXHIYHOI JOKYMEHTAIlil, 3aTBEPIKEHOT

B YCTAaHOBJICHOMY TOPSJKY JJIs BIAMOBIAHOI 30HU (pailOHY, MICIsI) BUPOIIYBaHHS
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(Hanpuknan, B pecmyOliKaHChKUX CTaHJapTax), NpU LbOMY JOMYCKAEThCS 3MiHA
TeMIlepaTypH MOBITPS B KaMmepi B Jiana3oHi He Oibie 2°C.

Pexxum 30epiranHsi, BCTAHOBJICHUH ISl KOXKHOTO IMOMOJIOTTYHOIO COPTY, KpIM
Jlxonaran 1 J[>koHapen, - MOCTIMHUN NPOTATOM yChOro mnepiony 30epiraHHs. Jlns
coprtiB Jl>xoHataH 1 JI>KoHapea 1 MpOTATOM MEPIIOro MICSI 3 JHS BUXOJY KaMepu Ha
3aJlaHuid PEeXUM TeMIlepaTypa MOBITps B Kamepl moBuHHa Oytu 2-4°C, npyroro
Micsg 1-3°C, nHactynaux micsuiB 30epiranns 0-2°C.

[upkynamito TOBITpS B KaMmepl 3AIMCHIOIOTH B NEPiojJ  OXOJOKCHHS
6esnepepBHO 3 kpaTHicTIO Bij 30 10 40 oOcsriB He3aBaHTaxkeHOT kamepu B 1 4. Ilicis
3aKIHYEHHSI TEepIOAy OXOJIOKEeHHsS (depe3 3 100u micis JOCATHEHHS 3aJaHOTO
TEMIIEPATYPHOT'O PEXKUMY) IUPKYJISLII0 MOBITPS BUPOOJSIOTH MEPIOIUYHO MO OJIHIM
roguHi 3 kpatHicTio Big 10 1o 20 oOcsriB He3aBaHTaXKEHOI KamMepu B TOAUHY IPH
3arajbHI{ TPUBAIOCTI HE OuIbIIe 6 TOAMH Ha 100Y.

OOMIH TOBITpSI B KaMepax 3/IACHIOIOTh Yepe3 IMOBITPOOXOJIOMKYyBad abo
HarpiBaJbH1 NPUJIAAU B NEPIl JIBa THXKHI 30€piraHHs LIOJIHSA, a HACTyIHUM Nepiof -
yepe3 KokHY 100y. KinbKicTh 10/1a€ThCsl 30BHIIIHBOTO TOBITPA - Big 1 10 3 00csriB
HE3aBaHTAXXEHOI KaMepH Ha J100Y.

[Ticns 3akiHdeHHs 30epiraHHs abo i Yac BHBAHTAKCHHS SOIyK 3 KamepHu
3a0e3MeYy0Th YMOBHU, IO BHUKIIOYAIOTh KOHJCHCAIII0 BOJIOTH Ha iX MOBEpPXHI,
HampukiIag, oOayBaloTh SOMyKa TEIUIMM TIOBITPSM, JOBOASYHM TEMIEpaTypy ix
noBepxHi 10 3Ha4yeHb Ha 0,5-1,5°C Bume TemmepaTypd TOYKA POCH TOBITPS
MIPUMIIIICHHS, B IKE BOHH BUBAaHTAXXYIOThCSI.

bynisaunrBo ¢pykrocxoBuma B wmicti Opeca BUSBUIOCS MOIUIBHUM , 1€
MOSICHIOETBCS (PAKTUUHUM 3OIBIICHHSIM TOTPeO JIOHHOTO MiCTa B IUIOJ0OBOYEBIH
MPOJIYKITii, & TAKOXK MOKIUBOCTSIMU 3a0€3TMIEUUTH CIIOKUBAHHS Y€PE3 PHHOK.

PamionansH1 HOpMH CTIOKUBaHHS (PPYKTIB BIAMOBITHO 0 CPOPMOBaHOT TOTPEO
y TaHOMY PaiOHi , @ TAKOK MOMJIMBOCTSIMH 3a0€3IIEUNUTH CIIOKUBAHHS Yepe3 PUHOK.

VYce Bule cka3aHe NIATBEPIKYE TEXHIYHY U EKOHOMIYHY JTOLIIbHICTh

IIPOEKTYBAHHS.

Apk.

3MH. Apk. Ne dokym. [lidnuc Jama




2. O0  eMHO-IJIaHYBAJIbHE PillICHHS

BanTaxuuii o0csr, skuit HaM noTpioeH: V,, =270 T
_ 3
qv — MUTOMa HOpMa 3aBaHTaxeHHs ¢, = 0,35 1/m

O06’eM npuMiIIEHHS

v =V—H=ﬂ=771 M3
* g, 035

['py30Ba BucoTa mradens

Bucota npumitieHHs Bij] oJia 10 HU3Y HECYLIUX KOHCTPYKIIi
hrp=her-1=5-1=4 m. [1]

Banraxna mioma kamep

.
Fo=te T g5 2
h, 4

ep

ByniBenbHa moia kamep

Koedimient Bukopucranss O0yiBenbpHO1 ol kamep =0,8

F
Fo=tn 19 hu
g 08

KinbkicTe Oy1iBEIbHUX TPSIMOKY THHUKIB

F o . .
n= 6—’;”2 = % = 3,38 npuiimaemo 4 OyaiBeNbHI NPSIMOKYTHUKH
&
N

Apk.
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BusHaueHHs MacH BaHTaX1B

[Lnoma kamep

F=a-b(m?)
ne (a) — mupuHa Kamepu, M., a (b) — T0BKHHA, M., TaHHI 3BeJieMO B Tabmuirio Nel

Ta6muns 1. Ilnoma kamep

No kamepu 1 2 3
F moma m? 72 72 144

MicTKICTh KaMepu B TOHHaX YMOBHOTO BaHTaXKy

G=B-F-hrpqy=0.8-72-0.35-4=80.6 .

3BOAMMO JUIsl BCIX KaMep MOJIy4Y€eHl JaHH1 B Ta0nuIro Ne2

Tabmuis 2. MicTKiCTh Kamep

Ne kamepu | 2 3
G MiC-Tb T. 80.6 80.6 161,2

Apk.
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3.Bu3sHayeHHA TOBIUUHHU TEIJIOI30JIALII OTOPOIKYBAJTBHUX
KOHCTPYKIIii
OropoKyBaibHa KOHCTPYKI[IH XOJOAUIIbHUKA (CTIHM, CTENs) 3pobiieHa 13 3-
X CcilouWHuX amoMiHeBux mnaHened Tumy "Cenzasiy" TtoBmuHOO 100 MM. 3
BUKOPHUCTAHHSM, 5K 130JisI11ii meHomnosipyrana Mapku "PIR" o6emuoro macoro 60
kr/M3. TaGapurni posmipu mameneit: 120x12000x1500. Kposmst xomommibHika
BUT'OTOBJIEHA 13 CTAILHOTO MPO(1ILOBAHOTO METapiaay, BIOXKEHOIO 1O MPOTOHAM.
3HaXO0UMO TOBIIMHY 130JIA1I11 1711 BHYTPIIIHIX MTEPEropoaoK
O3 U Ok - PO3PAaXyHKOBI 3HaUE€HHS KOE(ILIE€HTIB TEIUIOB1AIa4l 3 30BHILIIHBOTO 1
BHYTPIIIHBOTO OOKIB OTOPOJIKEHHS;
0i 1 Aj - TOBUIMHA 1 KOE(ILIEHT TEMJIOMPOBIIHOCTI KOXKHOTO OyAiBEIBHOTO APy
KOHCTPYKIIii OTOPOKEHHS;

Aiz - pO3paxyHKOBE 3HAU€HHS KOE(IIi€HTa TEIUIONPOBITHOCTI OOPaHOTO

130JISIMIHHOTO MaTepialy OropoKEHHS.

1. AJIFOMIHEBUA JTUCT
??___::i%?
0 =0.001 m, 2 =204 Br/(m ‘K).

2. Tennoizoiauis "Caenyp"

0=0.1 M, 2 =0.035B1/(m ‘K).

k, =0.394 Br/(m? -K). [1]
KoeopiuienT  rtemnomepenayi  BHYTPIIIHIX  CTIH,  MEPErOPOAOK  MIXK
OXOJIO/IKYFOUUMHU IPUMIILIEHHAMU
k, =0.5 Br/(m* -K)

Toni Bubupaemo 03=9 BT/(M* -K)ra ax=9 Br/(M* -K) 1]

Apk.
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52 1 1 1 0.001%
+—1l=[—-[=+
,1) a,]] [0.5 [9 ( 204

3

1 1 1
S, =[—-[—+ +—11=0.62
A o )+ 511= 062

[Ipuiimaemo TOBIIMHY 1304141111 piBHOMU 0.1 M., 3HaX0UMO JT1ACHUI

Koe(]iIlieHT TeTIonepeaaqi.

1 1 ;

= — _ . 1 .
5 1 0,2 1 0. 1 0.001-2 1 0.1 0.33 BT/(M K)
—+( )+—+—2 —+( Yt

o A o A9 204 9 0.035

K 3

3HaX0AMMO TOBIIUHY 130JIA1I11 JJ1s1 30BHIIIHIX CTIH
—~— 7 1. Kitanka kuprniuHa Ha HEMEHTHOM PO34HHI

01=0.38M, 1:-0.81 Br/(m -K).

G 2. AJYOMIHEBUH JIUCT
02 =0.001 M, 12 -204 Br/(m ‘K).
3. Ternoizomsmist "Caenyp" 4 - 0.035 B1/(m -K).

Toni BUOUpPAEMO O3=11 g O0x=23 [1]

52 5,2
——+
/11 /12

1 1 0.001-2 0.38
— —[—+( +
0.394

L

3

11 1
S, =[—-[—+ +—11=0.084
is [k, [0!,( ( ) 23]] M

3¢

115 204 081
[Ipuiimaemo TOBIIUHY 1304141111 piBHOO 0.1 M., 3HAXO0AUMO MIMCHUN

Koe(iIlieHT TeTIonepeaaqi.

1 1
k, = = =0.285 Br/(m* ‘K
‘1 52 8,21 65, 1 00012 038 1 0.1 (v K)
—+(—+ ) +—+—= —+( + )+—+——
. A A, a, A 11 204 0.81" 23 0.035

[Tizmora oxo00KyBaHUX MIPUMITIIEHB
[Tigmora oxo0JI0MKyBaHUX MPUMIIIEHb, 3HAXOIUTHCA HA IPYHTI , HE MAIOYOTO
00irpiBy. [1o nmepuMeTpy 3acunana 130J411is1 - TpaBiii KEPaM31TOBUH, IIUPUHOU 2M.

TOBIIMHOIO 0,5 M.

Apk.
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4.Po3paxyHOK TeIUIONPUIJIMBIB Yyepe3 OropoaKeHHsI

Q, - TENIONPUIINBYU CKP13b OTOPOHKEHHS 0XOJIOKYBaHUX 00'eKTiB[1];

Q7 - TEIPONPUIIMB BiJ PI3HULI TEMIEPATYP O 000X OOKAX OrOPOIKEHB;
Q, - TENJIONPUILIMB BiJl COHAYHOTO OIPOMIHEHHS 30BHIIIHIX OTOPOIKEHB;
t3 - TeMIepaTypa 30BHIIIHBOTO CEPEeOBUIA 00 CYCIAHBOTO, OB TETIOTO

MIPUMIIICHHS;

tk - TeMIIepaTypa OX0JIOXKYBaHOTO 00€ KTa;

k - po3paxyHKoBHI KOeDIIIEHT TEIIoNepeaayl s JaHOT'O OTOPOKEHHS,

F - rutoma moBepxHi JaHOTO OTOPOKECHHS.

Qr=k'F(l3- tk)

Q1= Q1T+ QlC
At - HaJTUIIIKOBA PI3HULIS TEMIIEPATYyP BiJ BIUIUBY MPSIMOTO COHSIMHOTO

BI/IHpOMiHIOBaHHSI Ha JaHC OropOaKCHHA.

Qlczk'F' AtC

P - KOeiliEHT NPOHUKHOCTI, IO 3aJIEKUTh BiJl MACUBHOCTI OTOPOIKEHHS, 1110
OTIPOMIHIOETHCSI COHIIEM;

dc - PO3paxyHKOBa HAIpyra COHSIYHOTO BUIMPOMIHIOBAHHS ISl JIITHHOTO MEPIOY;

€c - KOe(DIILIEHT MOTJIMHAHHS COHAYHOTO BUIIPOMIHIOBAHHS ITOBEPXHEIO OTOPOJIKEHHS;
0.3 - Koe(ileHT TeIJIOBi a4l Bl HArpiTOi COHIIEM MTOBEPXHI OTOPOJIKEHHS B

HABKOJUIITHIN TPOCTIP.
W - IIBUJKICTB TIOBITPS, 2.5 M/C
p=0.75[1]

a, =23+11.68/w =20.6

Apk.
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Jlnst cTiHK|

qc = 342 B1/m?

2=0.26
q.-Z. 342-0.26
At=p-—=0.75- =323 o0
L 206 C
Jlist mokpiBii
qc1=820 BT/M?
2a1=0.26
» :
Aty =p-da 758200020 54 o
a 0.6

3BoauMO aaHHl B Ta0auio Ne3

Tabmuusg 3. TernmonpuIuiuBU Yyepe3 OropoHKEHHS.

No Oropojxe K F ts ti At At Q
Kamepu | HHA Br/M*’K | M* | °C | °C °C °C Bt
Crimans. | 0.285 30 | 33 1 32 282
CriHa . 0.285 30 | 33 1 32 282
CriHa 3X. 0.285 60 | 33 1 32 3.23 | 620
1 kamepa | CrinHa cX. 0.331 60 1 1 0 20
IToxputts | 0.285 72 | 33 1 32 7,747 | 836
[Tigyora 1 0.48 72 | 33 1 32 1141

X 3181

Crinanna. | 0.285 30 | 33 1 32 223
Crinann. | 0.285 30 | 33 1 32 223
CriHa 3X. 0.331 60 1 1 0 0

2 xamepa | CriHa cX. 0.331 60 1 1 0 0
[Toxputtst | 0.285 72 | 33 1 32 7,747 | 804
[Tigmora 1 0.48 72 | 33 1 32 1106

X 2356

Crinann. | 0.285 60 | 33 1 32 496
Crina nj. 0.285 60 | 33 1 32 496
Crina 3X. 0.331 60 1 1 0 60
3 kamepa | CriHa cX. 0.331 60 1 | 0 60
[Toxpurtst | 0.285 144 | 33 1 32 7,747 | 1509
[Tigyora 1 0.48 144 | 33 1 32 2005
)y 4626

Apk.
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Po3paxyHOK TerIonpuiauBiB BiJ] BAHTAXIB MIPH 1X XOJOAMIbHIN 00poOIIi

Gy - 1000Be HaIXOHKEHHS BaHTAXXy Ha XOJOAWIbHY 00pOoOKY, T/100Y;

h| - entanbmis BanTtaxy (kJK/KT), 110 HATXOIUTH HA OOPOOKY, MPH MOYATKOBIN
TeMIiepaTypi;

hy - enTanbnis BanTaxy (kJ»/Kr) npu cepeaHii npu Moro o6emMy KiHIEBIN
TEeMITepaTypi;

Ty - TPMBATICTh UMKITY XOJIOAUIBHOI 00POOKH, 3 ypaxyBaHHAM 3aBaHTaKEHHS 1

BHUBAHTAKEHHSI MPOAYKTY (TOJMHN);

Tp - TPUBAIICTE POOOYOTo mepiony (roauxu), To6T0 HaKTUYHUI Yac HPOTATOM

SAKOI'O CITIOKHMBAETChA XOJO0M.

Jlst BCix kamep migdupaeMo 3HAUEHHS €HTAJIbIIN BaHTaXy
Kamepa Nel h1=346.5 xTx/kr, 12=271.7 xIx/xr [1]
Kamepa Ne2 h1=346.5 x[[x/xr, 12=272.9 xJx/kr
Kamepa Ne3 h1=346.5 [[x/xr, 12=286.7 xJx/kr

Jlo6oBe HaAXOKEHHS BaHTaXy npuitMaeMo 8%

Gu=G-0.08 3B0aquMO fani B Tabmuio Nod

Tabmuis 4. J{o6oBe HAXOKEHHS TPOIYKTY 0 KaMep

Ne kamepu 1 2 3
G nob6oBe 6.45 6.45 12.9
HAIXOKEHHS T.

OckinbKy X0I0AHIbHA 00poOKa Ge3repepBHOT il TO Tyy/Tp piBHO 1, TOAI

Gy -(h—h) 645-(346.5-271.7)

=5.6 kBT,
= 0.0864 0.0864

0, = Gy - (h—h,) _645-(346.5-272.9) _ 5.5 kBT
0.0864 0.0864

0, = Gy -(h—hy,) _6.45-(346.5-286.7) _ 45 kBT
0.0864 0.0864

JUTS THIITUX KaMep OTpUMaHi JIaHH1 3BOIUMO B Tabnuiro Ne5

Apk.
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Tabnuusa 5. TermonpuiuivBY Bi MPOAYKTY MIPH XOJIOIUIBHIN 00pOOIIi.

No kamepu 1 2 3
Q21 kBT 5.6 5.5 4,5

Jlo6oBe HaAXOKEHHS Tapy Ha XOJIOIUIIbHY 00p0oOKY (T/100Y) 151 KapTOHHOT
npuitmaemo 10%
[TuToma TeTIOEMKICTD

c1=1.46 Kmx/(xr- K), c2=1.46 Kmx/(xr- K) [1]

Grap= Gy +0.1=6.450.1=0.645 1/106Y, 3Be1eMO HaHHi B Tabmiio Ne6

Tabmuusg 6. JJoboBe HAIXOIKEHHS Tapu

Ne xamepu 1 2 3
Grap 1/7106y 0.645 0.645 1.29

Tenponpuius Bij Tapu
t; — 30BHIIIIHS TEMIIepaTypa

(¢, t,~c, 1) (1.46-33-1.46-1)
_g A bTGT () 645. —0.348
Qon =Y 5 0364 0.0864 KB,

3BOJIMMO JaHH1 B Ta0auIro Ne7

Tabmuus 7. TemmonpuriivBy Bi Tapu

No kamepu 1 2 3
Q2r kBt 0.348 0.348 0.696

3HaX0IMMO CYMapHUM TETUIONIPUIIUB BiJl BAHTAXKIB
Q2=Q21+Q2:=5. 6+0.348=5.95 kB,
Q2=0Q221+Q2=5.56+0.348=5.91 «Bt
Q2=0Q23+Q2=4.5+0.696=5.2 Bt

3mH. | Apk. Ne dokym. llignuc | Aama
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3BOAMMO B TAOJHIFO No§

Ta6muis 8. CymapHU TEIIONPHUILIMB Bil BAHTAXIB.

Ne kamepn 1 2 3
Q2kBrt 5,95 5,91 5,2

Po3paxoByeMo TEMIONPHIMB 13 30BHIIIHIM TOBITPSM MPU BEHTUIIALIT

0XO0JIO/DKYBAHUX MPUMIIICHbB, 1€

V, - ByniBenbHuii 00’€M BEHTHIFOBAHOTO IPUMIILEHHS, M3;

0. - KpaTHICTh OBITPOOOMIHY 3a 100y, 4 [1];

Pk - IIUTBHICTH TIOBITPS TPU TEMIIEpaTypi 1 BIIHOCHINA BOJIOTOCTI
0XO0JIOJIP)KYBAHOTO TIPUMIIIEHHSI, KT/M35

h; - eHTanbIis 30BHINIHLOTO MOBITPS MPU PO3PAXyHKOBIHM TemMIepaTypi 1

BIIHOCHIH BOJOTOCTI, KJ[>K/KT;

hy - eHTanist MoBITPS MPHU TEMIEPATYPi 1 BITHOCHIM BOJIOTOCTI B

OXOJIO/KYBAJIbHOMY MPUMIIIEHHI KJ[K/KT;
T - IOA000BHM 1HTEPBAJ Yacy, MPOTATOM SIKOTO 3/IIMCHIOIOTh BEHTHIISIIIIO
Kamepu, rogunu [1], 8 ro.

Jns Bcix kamep V, po3paxoByemo:
V6i=12.6-5=360 M’
Ver=12.6-5=360 M’
Ve=12:12.5=720 m’

Bubupaemo nansi 3 h-d giarpamu

p - 1.1 km/M*; hy _ 28 kJIx/Kr; hg — 5 kJIK/KT, TOI

Voea-p,-(h,—h) 360-4-1.1-(28—5)

~1.26
Qu 3.6-7 3.6-8 KBT
V.oa-p.-(h,—h) 360-4-1.1-(28-5)
- o W - ~1.26
s 367 3.6-8 kBT

Apk.
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Voea-p,-(h,—h) 720-4-1.1-(28-5)
36T 3.6-8

Q33 =2.52 kBT

Po3paxyHOK TEMIonpuInBIB BiJ] PI3HUX JKEPEI

Tennonpunue Bif €IEKTPUYHOTO OCBITICHHS
q - TMTOMa HOpMa MOTYXHOCTI1 CBITWJIBHUKIB, 3 BT;

] - Koe(IIieHT 0OJHOYACHO MPAIOI0YNX CBITHIIBHUKIB, 1;
Fg - ,0yaiBenbHa MII0IIA 0X0JIOIKYBAHOTO IIPUMIIIEHHS, M%;
st kamep 1 Ta 2

Q41=q- j - F6=3-1-72=0.26 kB,

JUIsL KaMepu 3

Q41=q- J - F6=3-1-144=0.52 kBt

Teronpuiue Bijl €IEKTPUYHUX JIBUTYHIB

Q,,=Q,+Q,TQ; - cyma po3paxoBaHUX TEIIONPHUIUBIB JJIsl KAMEPU

m - Koe(ili€HT, 3yMOBJICHUM K BIJTHOILIEHHS MOTY>KHOCTI €J1EKTPOJIBUTYHA J10

XOJIOJOBUIATHOCTI MOBITPOOXOJ0KyBava, 0.06 [1].

Qpp=1.2- (Q+Q,1Q;) 'm=1.2:(3,181+5.951+1.26) *0.06=0.73 kBt
Qpp=1.2- (Q1Q,1Q;) 'm=1.2:(2.356+5.91+1.26) -0.06=0.69 kBt
Qpp=1.2- (Q+Q,1Q;) 'm=1.2:(4.621+5.2+2,52) -0.06=0.89 kBTt

3Boaumo nanHl B Ta0auiro Ne9

Tabmuis 9. TeronpuIIuBY Bl €1EKTPOABUTYHIB.

Ne xamepu | 2 3
Qa2 kBT 0.73 0.69 0.89

Apk.
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TerronpwvB Bij MpaItOYMX JTHOEH
N - KUTBKICTb MPAIIOIYHX JTIOACH, 2 40T

q; - TETJTIOBUJIICHHSI OJIHIET MPAIFOI0YO0i JTI0AUHH, KBT

43=0.270-6-t=270-6-1=0.264 kBt
Q.= q5- n=0.264.2=0.528 kBt

JIyist BCiX Kamep OJMHAKOBHA Oy/1€ TePOTIPUITUB

Tennonpuiug BiJl BIAKPUTUX ABepeit [1]

B - nuroma BuTparta Xonoay npu BITKPUTUX IBEPsX, 9
Jlns kamep 1 Ta 2

Q44=B. Fg -10°=9. 72 .107=0.648 kBt

Jlns kamepu 3

Q44=B- Fg -10°=9. 144 .10°=1,3 xBr

CyMa TenionpuinBiB

151 kKamepu 1

Q4= Qart Qurt Qa3 +Qu=0.26+0.73+0.528+0.648=2.156 kBT
1Sl KaMepu 2

Qs= Quit Qart Qa3 +Q44=0.26+0.69+0.528+0.648=2.126 kBT
IUIsl KaMepH 3

Q4= Qurt Qaot Qa3 +Q44=0.52+0.89+0.528+1,3=3.238 kBt

3BoauMoO janH1 B Ta0auiro Nel(

Tabnuns 10. TenaonpurInBy BiJl PI3HUX JHKEPET

Ne xamepu | 2 3
Qs kBt 2.156 2.126 3.238

Apk.
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Po3paxyHOK TEIUTONPUIIUBIB BiJl TUXAHHS IUIOIB

q, 1, - TUTOMI TENJIOBUILIECHH IUIOAIB IPU TeMIiepaTypax mioais °C

b - Temneparypuuii koedimient meuakocti quxanms °C -1

11 6Ty K 9¢=33 Br/1, b=0.1277 °C -1
Jist 0Ty K 9¢=20 Br/1, b=0.1277 °C -1
Jutst 6Ty K 99=20 Br/1, b=0.1277 °C -1

qt] - TUTOMI TETUTOBUIIJICHHS TUIOIB 1 OBOYIB MPU TEMIIEpATypl iXHBOTO

HAJXOJ/UKEHHS B Kamepy B1/T;

q,, - TUTOMI TEIUIOBHIJIEHHS IUIOJIB 1 OBOYIB IIPH TEMIIEPATYPl iXHHOIO

30epekeHHs B Kamepy BT/t

Ab6nyka
= do-e®,=33-¢*1277-3=2 2 kB
(= o-e’'=33-e%1277-0=0,033 kBT
Qs=Gi1 (0,1%* Ay + 0,9% Q)=80.64 (0,1%2,2+0,9%0,033)=20,2 kBt

S6myka
A= do-e®4=20-¢*1277-33=1,15 kBt
Qo= do-e®=20-e%1277-4=0.033 kBt
Qs=Gi1 (0,1* 94+ 0,9* dp)="161,3 (0,1*1,15+0,9*0,033)=23,3 kBT

Ab6nyka
qtl: qo'eb't3=20'€0'1277'33:1,15 kBT

Qo= do-e®'=20-e%1277-1=0.023 kBt

Apk.
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Qs=G1(0,1* 9 + 0,9* di2)="80.64 (0,1*1,15+0,9*0,033)=11,6 kBT

3BoauMo ganH1 B Ta0auiro Nell

Tabmuis 11. TermonpumnianBy BiJ AUXaHHS TJI011B

Ne kamepu 1 2 3

Qs, kBt 20,2 11.6 233

Po3paxyHKOBE TEIJIOBE HABAHTAKEHHS 0XOJIO/KYBAIbHUX TIPUIIA]IIB
Qoxan1=(Q1+ Qo+ Q3+ Qa+ Qs) *1.1=(3,181+ 5.95+ 1.26+ 2,156+ 20,2) -1.1=36 kBT
Qoxan=(Q1+ Qo+ Q3+ Qat+ Qs) *1.1=(2.356+ 5.91+ 1.26+ 2,126+ 11,6) -1.1=25,6 kBT
Qerans=(Q1+ Qo+ Q3+ Qu+ Qs) 1.1=(4,626+ 5.2+ 2.62+ 3,238+ 23,3) -1.1=43 kBT

3BoauMO naHH1 B Ta0auIro Nel?2

Tabmuis 12. Po3paxyHkoBe HaBaHTaKEHHS HA MPUIIAJIA OXOJOIKEHHS

Ne xamepu 1 2 3
Qs, kBT 36 25,6 43

POBpElXYHKOBC TCIIJIOBC HABAHTAKCHHA Ha KOMIIPCCOP

b - koedimienT poboyoro gacy kommpecopis, 0.6 [1];

€, - Koe(ILIEHT BTpAT IpU TPaHCHOPTyBaHH1 xonoxy, 1.1 [1].
Q7xan1=Q1+ Qo+ Q3+ Qa°0.5+ Qs=3,181+ 5.95+ 1.26+ 2,156%0,5+ 20,2=31,6 KBT
Q7a2=Q1+ Qo+ Q3+ Qa°0.5+ Qs=2.356+ 5.91+ 1.26+ 2,126%0,5+ 11,6=22,2 KBT
Qrava=Q1+ Qo Qs+ Q4°0.5+ Qs=4,626+ 5.2+ 2.62+ 3,238*0,5+ 23,3=37,4 KBt

3BoauMO naHH1 B Ta0auiro Nel3

Ta6muua 13. PO3paxyHKoBe TEIIOBE HABAHTAXKEHHS HA KOMIIPECOP
3

No kamepu 1 2
Q7. kBt 31,6 22,2 37,4

CymMa BCiX TEIJIOBUX HAaBaHTAXKEHb
Qs=0Q71+ Q72+ Q73+ Q74=31,6+22,2+37,4=91,2 kBt

N — KUJIBKICTh KOMIIPECOPIB, 6 MIT.

Qui=( &/ b n) Qs=( 1.1/0.6:6) -91 2=27.9 kB
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5. TemioBuMi po3paxyHoOK Ta migdip KoMIpecopa

R 404 A
t, =45°C,P, =2 MIla
t,=t,—At, =45-5=40°C
t =t = Aty =40-20=20"C

Tabnuus 14 - [lapameTpu X0JIOAMIBHOTO areHTy

Ne Toukm | t, P, V.M |1,
°C mlla | /xr K JIK/KT

1 20 (0,425 10,06 388
2 80 |2 - 430
3 40 |2 - 265
4 25 |2 - 242
5 -12 10,425 | - 242
6 -7 10,425 | - 365

NOX) = 27,9kBm

1. ITuToma MacoBa X0JIOOTPOTYKTHUBHICTh
qQy =i, —i; =365—242 = 123x/Joic / ke

2. Ilutoma 06'eMHa XOJIOAOTIPOAYKTUBHICTh

q, =9, /v, =123/0,06 = 2050xorc / ke

Apk.

, 23
3mH. | Apk. Ne dokym. llidnuc | Aama




3. Butpara napu
M yoxny =00 /9, =27,9/123=0,227x2/ ¢

4. [TutoMe Teru10 KOHAEH AT

Qg =1, —1; =430—-265 =165/ / ke

5. TeroBHii MOTIK B KOHAEHCATOP1
Ocoxny =M ¥q =0,227%165=37,4xBm
6. [Tutoma agiabaTHa poboTa KOMIIpecopa
I =i,—i, =430—388 = 42/Joc | k2
7. HiiicHa 06'eMHa IPOAYKTUBHICTD
Vyown =M *v,=0,227%0,06 = 0,0136 / ¢

8. KoedirieHT moaayi, Mo BpaxoBYye BILIUB MEPTBOTO IMPOCTOPY

1 1
m 1,05
do=1—c*|[ L]y =1—0,015*[ 2 J ~1]=0,95
3 0,425

9. KoedirienT, mo BpaxoBye 00'eMH1 BTpaTH
Ay =(T,+60)/(a*T, +p*0)=(261+50)/(1,12%318+0,5%50) = 0,82
10.KoedimienT nogaui
A=A * A, =0,95%0,82=0,78
11.Teopetnunuii 06'em, onmMcCaHUN TOPITHIMH
Vo =0,0136/0,78=0,01754 / ¢

[TinGuparo mopirHeBU KOMIIpecopHo-KoHAeHcaTopHuit arperat BITZER
LH135/44CC-12.2 v, =0,0181x:’ / ¢

Apk.

3mH. | Apk. Ne dokym. flignuc | Aama

24




6. Po3paxyHoKk MOBITP00X0JIO2KyBa4ya

Po3paxyHoOK MoBITPOOXO0JIOHKYyBaua it Kamep 3 ¢, =1°C
[Ipu npoBeneHHI po3paxyHKy IpHUiiMal0 HACTYIHI HapaMeTpu:

TCIIJIOBC HABAHTAXKCHHAA

(fAM'M’l =36xBm

J(AM'N’"Z =25,6xBm
QM3 — 431Bm
TeMIlepaTypa MoBITPs B MPUMIIICHH], 1110 OXOJIOIKYE ¢, =1°C;
BIJIHOCHA BOJIOTICTh TMOBITPS B Kamepi »=90%

pob6oue Tiio R404A

['eomerpuuni po3mipu peOpucToi TpyOM MOBITPOOXOJIOAKYBaya, BUTOTOBJIEHOTO

MCTOJOM JIMTBA Hi,[[ THCKOM.:

TpyOa:

30BHIIIHIN JlIaMeTp d,, =0.025m;
BHYTPIIIHIN JIaMeTp dyy =0.02m;
TOBILIMHA CTIHKHU 5, =0,0025m
MaTepiaj (CTab) Ay =45Bm/(m* K)
pebpo:

BHCOTA h =0,024m
TOBIIWHA y BEPIINHU 0,zp =0,0008m ;
TOBILIMHA B M1JICTaBU Spp =0,0012.1 ;
KpPOK u =0,012m;
MaTepian (aTroMiHii) Ap =180Bm/(Mm*K);
KOMITOHOBKA ITy4Ka TpyO [IaXOBUH MTyYOK.

Apk.
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ToBmMHa amOMIHIEBOTO YOXJIa HA 30BHIIIHIN MOBEPXHI CTaJIeBOi TpyOU piBHA
& =1,5mm; TOJ1 30BHIIIHINA IIaMeTp 3 BpaxyBaHHSIM aJTIOMIHIEBOTO 4OXJia Oy/1e

piBHHUii: d, =d,,+2%5=0,025+2%0,0015=0,028x

[Tpuiimaemo niameTp pedpa:
D=d,+2*h=0,028+2%0,024 =0,076.:m;

Kpok tpy0 B myuKky:
nonepeyHui (Brornepek NoToKy moBiTps):

S, =(D+2%8,)+0,003: = (0,076 +2*0,003)+0,003 = 0,085
MOJOBXKH1U (y3/I0BXK IMOTOKY MOBITPS):
S,=8=(D+2%6,)+0,002m = (0,076 +2%0,003)+ 0,003 = 0,085 .

IlaroHaJLHUN:

0,5

Sy=|S3+(8,12)" | =[(0,085)"+(0,085/2) }0’5 =0,095x.

TemnoBuil po3paxyHOK

KiHI11€BOIO METOIO TEMIOBOr0 PO3paxyHKy € BUZHAUEHHS ILIOILI IOBEPXHI1
MOBITPOOXOJIO/IKYyBaya, sIKa IOBUHHA BIJIBOJUTH 33J]aHE TEIIOBE
HABAaHTAXEHHSA 1 MIATPUMYBAaTH HEOOX1IHY TEMIEPATYpPY MOBITPS B Kamepi.

3ajmaeMocs BEIMYMHOW MIAOXOJIOJKYBAaHHS TOBITPS B  IMOBITPOOXOJIOIKYBayl
At,=3C.

Busnagaemo Ttemmeparypy MOBITpS Ha BHUXOJ1 amapary:

Buznauaemo cepenHio TemIiiepatypy MOBITPS:
topy =0,5%(t,+1,)=0,5%(2+0)=—1"C.
[Ipuitmaemo Temneparypy KumiHHS GpeoHy:

ty=top, —(10..15)=—1-11=—12°C.

Apk.
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BusznayyBanuii temiepaTypHUl HATHUCK:
O=t.,—t,=—1+12=11'C.

Bubupato ternodizuyuHi BIaCTUBOCTI BOJIOTOTO MOBITPSI MPY BU3HAYAIIbHIN

TEMIIePATyPl 1., -

v, =13,28*10° u° / ¢ - KO€(PIIIEHT KIHEMAaTUIHOI B'SI3KOCTI,
Ay =2,44*%107Bm/(m*K) - KOQILlIEHT TENJIONPOBIHOCTI,
Pr, =0,707 - uncino [Ipanatis,

Py =1,293k2/ M’ - IIIBHICTB,

C, =1,005k/Ix/(xr*K) - TUTOMA TEIUIOEMHICTh CyXOT'O MOBITPSI.

. A

KT N q \ﬁk
Y=
tBbIX.B 2
>< h,
tn 3 \
hZ
h
\\\n
-

on o2 ol d, krikr

Pucynok 6.1 - IIpouec 3MiHM cTaHy MOBITPS B TOBITPOOXOJIOIKYBayl

B HACTYMHIN MOCTIAOBHOCTI: 1—> IT — 2(cm.puc)

JJ1s 1IbOTO 331a€EMOCS CEPEIHBOI0 TEMITEPATYPOIO TOBEPXHI
MOBITPOOXOJIOKyBaya (1HEw) ¢, 3 YMOBH, IO ¢, <{, <{, , BAKOPUCTOBYIOUHU

NpUOJIM3HE CITIBBITHOIIECHHS

t17 :tK _(091_0;8)*9:0—0,4*11:—4’4°C

Apk.
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I[To miarpamih—d ,c JOTIOMOTOI PO3PaXYHKOBHUX 3aJICKHOCTCH, MPUBEICHUX
HIDKYE, BU3HAYAEMO TTapaMeTpu ToBiTps (A,d,t ).

Tabnung 15 - [lapametpu moBITps

No Toukn t, C d-107 ke / ke h, ke | ke 0, %
1 0 34 9,64 90
2 -2 3 6,47 94
3(m) -4.4 2,6 2,9 100

['pyHTYIOYHCHh HA IPUHIIUIT TOAIOHOCTI TPUKYTHUKIB (CM.MaJl), MOYXKHA

3amucaTu:
(dl _d;Y)/(tl _tn) = (dl _dz)/(t1 _tz):
3BiJIcM HEBI1JOME 3HAUYCHHS BMICTY BOJIOT'H TIOBITPSI Ha BUXO/I1 arapary:
d,=d, —((t,—t,)*(d, _d;Y)/(tl —ty)) =
=3,4*107 = ((0+2)*(3,4*107° =2,6*107) / (0+4,4)) =3,04*10 ke / ke.
BigHocHa BosoricTh MOBITPS, HA BUXO/I 3 arapary Oyjie piBHa:

¢, =d,/d,=3/3,2=0,94,

ne d, U d,- BIAMOBIIHO, BMICT BOJIOTH HACHYCHOTO MOBITPA IIPH £, U 1, .

EnTanbnito noBiTps B Toukax 1,2 1 3 mpu HEraTUBHUX 3HAYEHHSX TEMIIepaTypu

MOBEPXHI amapaty (iHEer0) 3HAXOIUMO TI0 3aJICKHOCTSIX:

B =1,0078*¢ +(2835+2,09%)*d, =1,0078*0 + (2835+2,09%0)*3,4*107° =9,64x/orc / K2 ;
hy, =1,0078*(=2) + (2835 +2,09%(2))*3*107 = 6,47x/Jorc / e
By, =1,0078% (—4,4) + (2835+2,09* (—4,4))*2,6*10™ = 2,9x/Jorc / ke
[Tepexonumo hi (s pPO3paxyHKy FEOMETPUYHUX XapaKTePUCTUK

TEIUIONEPEAOLIETO EIEMEHTY.
['eoMeTpuyH1 XapaKTEpPUCTUKU MOBEPXHI PEOPHUCTOrO €JIEMEHTY BLIBHOTO BIJ

1HEIO.
[Imoma 30BHINIHBOI TOBEpPXHI pedpa:

F,=0,5*72*%(D*~d,)+n*D*5,, =
=0,5%3,14*((0,076)" —(0,028)") +3,14*0,076%0,0008 = 8,03* 107 x*;

Apk.
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[Tno11a 30BHINIHKOT MOBEPXHI TPYOH MIXK IBOMA CYMI>XKHUMHU pedpamu:
F.o=rn*d, *(u-35,,)=3,14%0,028%(0,012—0,0012) =9,5*10™* »°.
[1no11a BHYTPIIHBOT TOBEPXHI TPYOU PEOPUCTOTO EIEMEHTY:
F,=r*d,*u=3,14%0,02*0,012="7,5%10" ",
[To11a 30BHINIHKOI MOBEPXHI TPYOH PEOPHUCTOrO CIEMEHTY:
F,=F,+F,=8,03*10"+9,5*10* =8,98*107 »".
Koediuient g 1 mipa 06peOpeHHs TEMI000MIHHOT MOBEPXHI ¢ :

p=F,/F, =8,98*%107/7,5%10* =12,
0=F,/(x*d, *u)=898%107/(3,14*0,028*0,012) =8,5.

['eoMeTpuUHI XapaKTEpUCTUKH ITOBEPXHI 1HEIO, 110 OCIB HA peOpUCTOMY
€JIEMEHTI MMPU TOBIIUHI MAapyouu &, = 0,002 .

[1om1a 30BHINIHKOI MOBEPXHI 1HEIO Ha peOpl piBHA:

Foy =0,5%7-(D+2%68,,) —(d,, +2%5,, )+ 1 *(D+2%5,,)*(5, +2%5,,,) =
=0,5%3,14*((0,076 +2*0,003)> — (0,028 +2*0,003)*) +
+3,14*(0,076+2*0,003) * (0,0008 + 2*0,003) = 1,05*107> 1.

30BHIIIHA TOBEPXHS 1HEIO HA TPyOl MK JABOMA CYMDKHUMU peOpamMu Mae
TUTOIITY :
Fry=m*(dy +2%6,,)*(u—(6pp +2%0,)) =
=3,14*(0,028+2*0,002)* (0,012 —(0,0012 +2*0,002)) = 5,1*10~* »°.
[ToBHa TUTOIIA 30BHIMIHBOT MOBEPXHI 1HEIO Ha PEOPUCTOMY EIEMEHTI piBHA:
F,, =F,, +F, =0,0105+0,00051=1,1%10"1".

KoeditienT obpebpenHs moBepxHi 4”7, MOKPUTOI iHEEM, PIBHUI:

B =F,, |F,=11*10"/7,5%10" =14,7.

ApK.
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MiHiManbHUA KUBUW TEPETHH OJHOTO PEOPUCTOTO EJIEMEHTY, MOKPHUTOIO
IapoM 1HEI0 MPUUHATOT BETUYUHU, PIBHHI:

Jae =u* (S, —dy =2%6,)=2%h*(0ppp +2%6,) =

=0,012*(0,082-0,028 —2*0,003) —2*0,024*(0,001+2*0,003) = 2,9*10~* 3.

3amaeMocsi MIBUIKICTIO TIOBITPS B KUBOMY TMEPETHHI IMOBITPOOXOJIOKYyBaua
w, =4m/c.

BusnauyBaHuil pexxuM pyxy NOBITp - yrciio PeliHonbaca

Re =(w, *d, )/ v, =(4*0,028) /13,28 %10 =8434.

Yucno Hyccenbra 1i1st TpyO, BUTOTOBIIEHUX METOJIOM JIMTBA M1J] TUCKOM:

Nu=(1-n)*C,*Cy*p *Re" =(1-0,7)%0,95%1%(8,5) " *8434"7 =548,

He - C,=(S,—d,)/(S,—d,)=(0,082—0,028)/(0,082-0,028)=1 - xoedimieHT, (GopMu
Iy4yKa

C.=0.95- xoedirieHT, 110 BPaxOBY€ KUTBKICTh PSIIiB B IYYKY Y30BX MMOTOKY
MOBITPSL; n=0,61%p"" =0,61%(8,5)"" =0,7, m=S$, +¢** =0,085+(8,5) " =0,03 .

KonBekTuBHMIA KOS]IIIIEHT TETUIOBIIa4l HA CTOPOHI MOBITPS PIBHUM:

Nu-2, 54,8%2,44%107

Bm
Oy = = 5 > 5
d, 0,028 W EK
1€ d, - BU3HAYAJIbHUNA PO3MIp, M.
KoeditieHT BaroBbiieeHus 3a WX YMOB PIBHUIA:
é: =1+ (dK *(DK _d;)*(r_hn) —
CB * (tK - tn)

%1073 * _ *1073) *

1, (3:5*10720,9-2,6%107)*(283549,2) _, 1
1,02-(0—-(-4,4))

ne r=2835 xJ[x/kr - muroma Teriora (a3oBoro nmepexomy npu ¢, <0°C;

d,, =3.27-10" ke / ke~ BIArocoJep>kaHue BOJOTOTO TOBITPS B MOTPAaHUYHOMY Iapi B
MOBEPXHI 1HEI TpU ¢, =—

4,4°C 1 BIJIHOCHOI BOJIOTICTIO ¢ =1;
h, =2,09%t, =2,09%(-4,4)=-9,2 kJ[K/KI — eHTaJbIlisl 1HEIO;

Apk.
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C, =1,009+1,87*d, =1,005+1,87*8,1*107° =1,02 xJ[>/(xrK) — mutoma

TEIJIOEMHICTH BOJIOTOTO MOBITPS;

d =0,5%(d, +d,)=0,5%(9,64+6,47)*10~ =8,1*10 k2 / ke - BIArocoepKaHmne
MOBITPS MPY BU3HAYAJBHIN TeMIepaTypi.

[TpuBeneHunit KoeilieHT TEIIOBIIIa41 BT MOBITPS J0 30BHINIHBOI TOBEPXHI
TEIUIONEPEAI0U0ro €JIEMEHTY 3 BpaxyBaHHSIM TEPMIYHOTO OIOPY IIapy iHEH

3HaNIEeMO SK:
—1 -1
am,=( L ﬁﬂj { ! +o,oo3j g B
a *E Ay 47,8%1,35 0,2 K

ne , Ay =0,2Bm/(m*K) - KoediLieHT TEIIONPOBIIHOCTI iHEHO.

KoedimienT apextuBHOCTH pedpa 3HAWIEMO SIK:

_th(mh) _ th(0,61)
mh 0,61

, 2*a,, , 2%32,8 . o
e mh'= [—Z_*p = | =" %(,032=0,61 - 6€3p0O3MIpHHI KOMILJIEKC,
Ocpp ¥ Ap 0,001*180

Ap = 180-2m_ Koe(ILIEHT TEIJIONPOBITHOCTI MaTepiay pedpa
M .

E =0,88,

0,076

———))=0,032u - yMOBHAa BHCOTa pebdpa.
0,028)) ey peop

= h*(1+0,805*1og(d2)) =0,026*(1+ 0,805 *log(

H

YMoBHMI KOe(]IIIEHT TEIIOBIIaul, BIIHECEHUHM S0 30BHIIIHBOI OBEPXHI
peOPUCTOTO EIEMEHTY:

upy = *(Fp *EX*p*Cp + i) 1 Fy =
Bm

=32,8%(8,03*107 *0,88%0,97*1+9,5*107")/8,98*10"° =28,STK
M

e w=1-0,058*mh'=1-0,058%0,61=0,97 - KOCDIIIEHT, III0 BPaXOBYE

HEPIBHOMIPHICTh TEIUIOB1/JIa4l IO BUCOTI pedpa;
C, - Koe(iIieHT BpaxoBy€ KOHTAKTHE TEPMIUHE CIIPATUBJICHUE MK TPYOOIO 1 pedpoM.

Jliist GiMeTaniyHoi IMTOT NOBEpXH1 BiH piBHUM C, =1.

Apk.

31

3mH. | Apk. Ne dokym. llidnuc | Aama




KoedirienTt Temnosiaadi npy KUIiHHI GPEoHy B TpyOax amapary:

0y =(103,2+0,19%1,)* g4 = (103,2+0,19* (-12)) *3225"* =761Bm / (m* *K)

1€ ¢, - UIUIBHICTh TETJIOBOTO MOTOKY, OTHECEHOTO JI0 BHYTPIIIHbOI TOBEPXHI TPyOH:
Gy =0 *E*(Lopy — 1) * B = 47,8%1,35% (=1 (=4,4))*14,7 =3225Bm | 1’

KoediuienT remnnonepenayi,0THECEHBIN A0 30BHIITHBOI MOBEPXHI 1HETO, PIBHUM:

* - * -
ng[ L o §T+ﬁ_ﬁj =[ 85 0,0025+14,7) 15,05 Bm
Uppy A 28,5 45 761 M *K

BIJIHECCHUH 710 30BHIMIHBOI «CYX01» MMOBEPXHI 1HEIO, PIBHUI:

K =K”*£=18,25*£:14,9 Bm
e i 14,7 MK

[TepeBipsieMo 3HaUEHHSI paHillle MPUHHATOT TEMIIEPATypPH TOBEPXHI 1HEIO.
Po3paxyHkoBa pi3HUIlSM TEMIIEpaTyp MOBITPS 1 MOBEPXHI1 iHEIO PiBHA:

201
AtP _ qH 0

= = =3,2°C,
a,*E 47,8%135

1€ ¢, - UIUIBHICTh TEIJIOBOTO MOTOKY, BIIHECEHOTO JI0 30BHIIIHbOI MOBEPXHI 1HEIO,
piBHA:

Gy = K" (105 —1,) = 18,25% (-1 (~12)) = 20122,
M

BinHocHa mOTpiIIHICTE IPUMHATOL 1 pO3paXyHKOBOI PI3HHMII TEMIIEpATyp piBHA:

5_| At = 3,2-3,4

*100% = *100% = 6% < 7%,

Al, ,

ne  At=t.,—t,=-1-(-4,4)=3,4C- mpuilHiATa PI3HULA TEeMIEpaTyp MOBITPSI 1
MOBEPXHI1 1HEIO.

Busznavyaemo 1011y 30BHIIIHBOT TOBEPXHI MOBITPOOXOJIOIKYBaya.

[Tpuitmato B kamepi 0X0JIOAKYBaHHS sIOTyK OJTHOMY TOBITPOOXOJIOKYBaYi:

ApK.
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0, 36000 )

Fop=— =— =220m
KH (tCP.B - to) 149 9 (_1 - (_12))
Fys=—— @ _ *26500 s
KH (tCP.B _to) 14:9 (_1_(_12))
B 0, 21500 131,248

BT Ry Mty —1y)  14,9%(-1—(-12))
O06'eMHa BUTpaTa MOBITPS Yepe3 MOBITPOOXOJIOKYBAY:

Vi =0, /| Py *(h —hy)*10° | =36000/| 1,293*(9,64—6,47)*10° | = 8,781 / ¢ =316081" / u
Vin =0y /| s *(h =1y, ) ¥10° | = 25600 /[ 1,293%(9,64 - 6,47)*10° | = 6,240 / ¢ = 22464 / 4
Vis =0y /[ s * (I = hy)*10° | = 21500/ 1,293%(9,64 - 6,47)*10° | = 5,240’ / ¢ =18883° /

MiHiManbHUNM ~ KUBUM TEPETUH TOBITPOOXOJO/KyBada 3 1HEEM Ha
TETMJI000MIHHIN MOBEPXHI:

Fy =V /@, =8,78/4=2,1951"
Fu,=Vy |0, =6,24/4=1,561"

Fuy=Vy/lw,=2,5/4=131n"

[Tno1ma ppoHTATBHOTO MEPETUHY MOBITPOOXOJIOMKYBAYA!

Fy = Fy *(S,*u)/ [ =2,195%(0,085%0,012)/2,9%107 = 7,72
w2 = Fyey (S, *u) / [ =1,56%(0,085%0,012)/2,9%107 = 5,490
Fpy = Fuy (S, *u)/ [ =1,31%(0,085%0,012)/2,9*10* = 4,61’

OpieHTOBHI r€OMETPUYHI1 po3Mipu TEMI000MIHHOT CeKIi
MOBITPOOXOJIOIKyBaya:

[Iupuna:

H]

(Fp /n)" =(7,72/1)" =2,78n
H} =(F,,/n)" =(1,56/1)"" =1,25x
H}=(F,,/n)" =(1,31/1)"" =1,15m

JloBkuHa:

Apk.
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L=H'*n=2,78*1=2,78x
Ly=H,*n=1,25*1=1,25m
Li=H;*n=1L15*¥1=1,15m

OpienToBHE yncio TPYO y GPOHTAIBHOMY MEPETUHI MTyYKa:

Z,, =H'/S,=2,78/0,085=32,7 = 33um
Z,,=H'IS, =1,25/0,085=14,7 = 15um
Z,,=H'/S, =1,15/0,085=13,6 = 14wm

Yucno Tpy6 BHomepek moTOKy MOBITPSI OKPYTIIFOEMO JI0 LIJIOTO 3HAYCHHS.

npuna:
H, =7, *S =33%0,085=2,8x
H,=Z,,*S =15%0,085=1,275u
H,=Z7,,*S,=14%0,085=1,19u
JloBxxuHa:
L=F,/H =172/2,8=276u
L,=F, | H,=549/1,275=431xu
L =F, /H,=461/1,19=3,87u
Yucno pedpuctux €JIEMEHTIB y (GpoHTaTBEHOMY NEepeTHHI
MOBITPOOXOJIO)KyBaya:

Moy = Fy | £ =2,195/2,9%10™ = 7569um
Moy =Foy | e =1,56/2,9%10™ = 5380um
Moy =Fy | o =1,31/2,9%10™ = 45171um

[Tnoma cyxoi 30BHINIHBOI MOBEPXHI OAHOTO pPsiny TPyd y (poHTaIbHOMY
MEePETUHI MOBITPOOXOIO0KYyBaya:

F, = f; *n, =8,98%107 %7569 = 68x
F,, = f, *n,, =8,98*107 #5380 = 481
Fuy = fy ¥y =8,98%107° #4517 = 410

OpieHTOBHE YKCII0 TPYO MO XOAY MOBITPS B TOBITPOOXOJIOIKYBAYi:
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Zp =F, | F, =220/ 68 =3,24um
Zypy =F, | F,, =162/ 48 =3,375um
Zypy=F, | F,y =131,2/41=3,2um

Po3paxyHkoBi mapaMeTpu TEII000MIHHOT CEKIIiT TOBITPOOXOJIO0KyBaya
CyMapHa JIOBXXHHA TpyO amapary:

SL=L*Z, *Z,, =1,5%33%4=198x
SL,=L*Z,,*Z,,, =1,5%15%4 =90
SLo=L*Z,, %7, =1,5%14%4 =84x

IIJIOIIIa 30BHIMIHBOI MOBEPXHI:

Fy =ZL *m%d,, * f=198%3,14%0,02%12 =149’
Fp, =2L *m%d,, * f=90%3,14%0,02%12 = 681*
Fu=3L* % d,, * f=84%3,14%0,02*12 = 631’

rauOuHA CEeKI;
B=S,%Z,,=0,085%4=0,34u
ITo I'padikam H-V HamipHO-BUTpATHUX XapaKTEPUCTUK BEHTUIIATOPIB

BO-12-303-6,3 3abe3neuyroua po3paxyHKOBa BUTpaTa TOBITPS V, =2,5m / c*2
npu ¢pikcoBanoMmy HaTucky H=125 [la N =0,55xBm*2
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7. Po3paxyHOK MOBITPAHOI0 KOHAEHCATOPA
J71st KoHJIeHCaTOpa 3 MOBITPSIHUM OXOJIOPKEHHSIM MPUIUMAEMO KOHCTPYKIIIIO 3

MJIACTHYACTUM OpeOpEHHSM, PHUC.3

U=5

L T 1

selad|

Pucynok.3. TermmooOMmiHHA CEKITis
Buznauaemo BUXiaH1 AaH1 1151 pO3PaXyHKY
- TerioBe HaBaHTaxxeHHS Q=37,4 kBT
- Temriepatypa konaencarii ti=40 °C
- XonoauipHUM arelT R404 a
- pO3paxyHKOBa TeMIIEpaTypa 30BHIIIHBOIO NOBITPS t305=30 °C
- BIIHOCHA BOJIOTICTh 30BHIIIHBOTO MOBITPs 0=50%
- OCHOBHI PO3MIpH €JIEMEHTIB OpeOpPEHOi MOBEPXHI
- 30BHIMIHIA giameTp Tpyon dsox=0.015 M
- BHYTpiHIA giametp Tpyou de=0.013 m
- pebpa macTuHYaTI ATFOMiHEBI
- mar pedep Sp=0.004 m
- ToBiKHA pedep 6,=0.0004 M
- yMoBHa BucoTa pedpa h,=0.028 m
- Kpok TpyOu mo ppouTy nositps S1=0.028 m
- KpoK TpyOou 1o ¢pponTy noBitpsa S»=0.028 m
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- Marepian tpy6 - mizp (Cu)
- MaTepian pedep - aroMiHii (Al)
- po3TantyBaHHS TPYO y My4Ky — KOPUAOPHE
- XapakTepucTuku TpyO obpano 3a ganumu BupoOHuka Flincoil
3agaemocs pi3HHIICIO TeMrepaTyp noBiTps Ha Bxoi 30 °C, Ta Ha BUXO/] 3

KoHzAeHcaropa 36 °C

At=36-30=30 °C

1. Buznauaemo norapudmidHy pi3HUIIO TEMIIEPATYD:

o= A _ 30 s

oL -t 10)
() G

BusnauaeMo cepenHe 3HaUEHHS TEMIIEPATYPHU:

to.cep.=(At +tu)/2=(36+30)/2=33 °C

I'ycruna p=1.102 xr/m>
Temnoemkicts ¢,=1.007 x[x/xr

Vap=(13.45+0.0885- t.cep+0.00013- tucep) -10-6=(13.45+0.0885.33+0.00013- 33) -1¢-
6=1.637-10°

Koe(DIIIEHT TEIIOMPOBITHOCTI MOBITPsI pu Temmepatypi 36 0C

M=0.024+0.8-10%. t.cep=0.024+0.8.10"*. 36=0.027B/(M-K)

Macosa BHUTpATa HOBiTp}I CKJIagac:

Gr=Qx«/cp-At=37,4/1.007-36=1,03 kr/c

O6emMHa BUTpaTa MOBITPS CKIIAJIAE:

Vi= Go/ p=2.152/1.102=0,94 m*/c
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2. BuzHauaemo oy ’KHUBOTO TIepepi3y arapara, Jsl 4Oro MornepeaHbo

pUHMAaEMO MIBUJKICTD MOBITPS w=6 M/C
Fx= Vi/©=0,94/6=0.16

BusHayaemo o1y 30BHIIIHBOT TEINIOOOMIHHOT MOBEPXH1 1 M. TpyOun
[ToBepxHs TpyOH Mik pedbpamu, po3paxoBaHa jis 1 M. JOBKUHU OpeOpeHOi
TpyOu:
Frp=1-dsos- (1- 8/ Sp)=3.14-0.015. (1- 0.0004/0.004)=0.042 m*/m

[ToBepxHst pebep, po3paxoBaHa uist 1M JOBXKUHU OpeOpeHoi TpyOu:

Fo=2- (S1- dsos2/4) -1/S,=2- (0.028-x 0.015%/4) -1/0.028=0.304 m*/m

3. 30BHIIIIHS OBEPXHs OpeOpeHOoi TpyOU JOBKHUHOIO 1 M.
Fs= Frpt+ F;=0.042+0.304=0.346 M*/m
30BHIIIHS MOBEPXHS M. rnankoi Tpyou:

Fo= 1t-d305=3.14-0.015=0.047 m?*/m

4. EKBIBJIGHTHUI AlaMeTp MIXKTPYOHOI-peOpUCTOT TUEHKHU AJ1 MPOXOHKEHHS
MOBITPS:

g = 2:(8,-d,,)(S,-6,) 2-(0.028-0.015)-(0.004—0.0004) 5

= 64-107
(S, ~d,)+(S,~5,)  (0.028-0.015)+(0.004—0.0004)

3086

[TpuiiMaemMo KIJIbKICTh MapajebHUX CEKIliH a=4 1 po3paXxOBEyEMO JIOBKHUHY

IUIaCTHUH 110 X0y HOBiTpH.
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5. JIoBkHMHA B HAMpPsIMI IOTOKY TOBITPS:

a - KIIBKICTB PSAIB TPYO B 3aIaHOMY Hampsimi, 4
L=S;- a=0.028- 4=0.112 m
6. Buznauaemo gncno PeitHombaca i XapakTep pyxy MOBITpS:
Re= ®-de/ V= 6-5.64-10/ 1.637-10°=2066
3HaX0IUMO KOeIIi€HTH:

¢:=0.518-0.02315" (L/de)*+0.425-10-3(L/de)?-3-106-(L/dc)* (1.36-0.24- R/1000)=
0.518-0.02315" (0.112/5.6410)+0.425:107(0.112/5.64:10)2-3-106:(0.112/5.64- 10
3 (1.36-0.24° 2066/1000)=0.169

n=0.45+0.0066 ‘L/d:=0.45+0.0066 -0.112/5.64-10-3=0.581
m=-0.028-+0.08"R/1000=-0.028+0.08-2066/1000=0.137
N= ¢ R™(L/de)™= 0.169-2066%581(0.112/5.64-10-3)*137=21.48

Koe(iIieHT TeroBiayl 3 00Ky MOBITPS:

=N-An/de= 21.48.0.027/5.64.10°=101.5 Br/m*.K

7. Buznagaemo koe]iIieHT TETUIOBITIaY1 3 OOKY MOBITPS BITHECEHH 10 TOBHOL
opeOpeHoi MoBEepXH1 TPyOH:

A - koediwieHT TermonpoBiHoCcTi, 217 B1/M-K

m = 2ak:\/ 2:1015 o
217-0.004

p, =1.28- 1( —02)_ 0028‘/M—02)_1911
0.015 Y 0.028
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YMoBHa BHcoTa pedpa:

hy=0.5-daos(p1-1) - (1+0.35-In(p1))= 0.5-0.015(1.911-1) - (1+0.35.In(1.911))=
=0.00838 M

8. Koedirient epekTuBHOCTI pedpa:

s - th(m, -h,)  th(48.36-0.00838)
P m,-h 48.36-0.00838

P

=98.83 Br/m*K

BusHayaemMo IIiIbHICTB TEIJIOBOIO IMMOTOKY 3 OOKY IMOBEPXHI 10 OBITPS,
BIJTHECEHM JI0 30BHILIHBOI MOBEPXHI anapara. J{js BU3Ha4YeHHs O1IOpy MaCTUIBHOIO

3a0pyHEHHS:

M=0.12 Bt/m:-K, 6,=0.0005 m

Haui Ha TpyOy:
Mp=384 Br/M-K, 8:p=0.001 M
Onlzl
— ®nl _ 1 .
i = 1 S, 6,6 F, —F, ‘(( 1 )t (0.001+o.0005)(0.3o4—0.042))‘24'54
( n_,,pw,)+(1mp+/1”)( F, ) Yog g3 384 0.12 0.047
Brt/m?

9. KoediienT Temnoinayi Big xonoauabHoro areHta R404a 10 BHyTpIIHBOI MOBEPXHI

TpyOu. BnactuBocti R404a ipu 40 OC:
TeroTa KouaeHcarii 1=33.8 kJ[x/kr
I'yCTHHHICTB pimuHu pp=1252 xm/m>

koediuieHt termwtonponigHocTi A=0.064 Bt/m-K
xoedinient qunamiunoi Bsaskocti p=1.59-10*ITa-c

Ai=129.3-10% toi,

Apk.
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10. ITuToMMi TEIOBUIA MOTIK BiJl areHTY /10 30BHILIHBOT MOBEPXHI afpy]

BuyTpimHs noBepxHs TpyOu JOBXKHUHOIO 1M.

Fou=m-dei=3.14.0.013=0.041 m*

Buznauaemo H.IiJ'IBHiCTB TCILJIOBOI'O IIOTOKY 3 60Ky arcHra, Bi):[HeceHy a0

30BHIIIIHBOT'O MMOBEPXHI (aFsul:

QaFen1=0a-0a- Fau/Faos=2211-1(0.0408/0.305)=261,5 6°7°

11. Bupimyemo 3 rpadiuaoro piBHAHHA (arsn1=261,5 0°7° Ta qrsn=23.2(6.55-0,)

1 BU3HAYAEMO IUIbHICTh TEIJIOBOTO TOTOKY (rsop Ta TEMIIEPATYpHI HAmmopu 3 OOKy

areHTa 1 3 Ooky moBiTps. [Ipu moOymoBi rpadika crmoyaTrky BHUKIQZAaEMO Ha OCI

OpAMHAT MacHTa0HE 3HA4YeHHS JIOTapu(MIYHOrO Hamopy 1 OyayeMo 3 TOYaTKy

KOOPAWHAT JIIHIWHY 3aJIeKHICTh (rsn=21.6-0x

Tennoeuit noTik

q
400 N\

300 \\
200
10 . \,
-...-#
0 =] Oy
0 I 2 3 4 3 6 7°C

12. BuzHauaeMo 30BHIIIHIO MOBEPXHIO:

Fu=Qw/ qrsn=37400/141,7=163.87 m?

IMH.
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CyMmapHa J10B)kxMHa TpyO B arapari:

YL= F30/Fsrpy=163.87/0.345=474,5 m
Fap=(S1-ds)(Sp-8)=(0.028-0.015)(0.004-0.001)=0.000039 m?

13. BuzHauaemo KiIbKICTh OpeOpEeHHUX €JIEMEHTIB y (POHTATHFHOMY MEPETHH1
amapara:

Npe=Fx/ Fxp=0.325/0.000039=8333

Busnauaemo cymapHy HOBXHHY TPYyO y PpOHTAIILHOMY MEPETHHI ITydKa

L=S, 1pe=0.004.8333 M

14. BuzHavaeMo TUIOMTY BUTHHOTO ()POHTATBHOTO TIEPETUHY amapara Ha BXOI
MOBITPS:

S¢=Fx-S1-Sp/ Fsp=0.325-0.028-0.004/0.000039=0.933 m?

KomnpecopHo-konaencatopuuit arperatr BITZER LH135/44CC-12.2
YKOMILIEKTOBY€ETHCS MTOBITPSIHUM KOHIEHCATOPOM 3 JBOMA BEHTUJISATOPaAMU

notyxHicTio 1,05 kBT xoxHmil. Butpara noBitpsi CTaHOBUTH V, =3,90° / c.
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8. Po3paxyHok giamMeTpiB TpyOOnpoBoaiB

JI71st piAKOTO XOJIOAUIBLHOTO areHTa pekoMeHaoBana msuakicts (0,5-1,5) m/c.
[Tpuitmemo mBUAKICTH 1 M/C

G - MacoBa BUTparta X0J0JUJIBHOTO areHTa

p - UIUIBHICTH BIJKOT'O XOJOIUJIBHOTO areHTa

V - WIBUAKICTH MIUIBHOTO XOJIOAWJIBHOTO areHTa

p=638 xr/m>, V=1 m/c
Jo | 4G :\/ 4.0.227 0,021 4
o-V-r \6381.3.14

Jj1st mapooOpa3Horo X0J0AUIBHOTO areHTa pEeKOMEH1I0BaHa IIBUIKICTD JIJIS

rOpU30HTANBHOTO TpyOoIpoBoaa He MeHIe 10 m/c. aisa BepTukanbaux (12) m/c

BeprukanbHuI y4acTOK

p1=3.46 kr/m>, V=12 m/c

J = 4-G =\/ 4-0.227 0,083
pVi-r \3.46-12-3.14 ’

TOI[i pu V2=10 m/c

J, - 4-G :\/ 4-0.128 _0.091 5
oV, 3.46-10-3.14

Y4acTok Ha HardHiTaHHI

p2=26 Kr/m>

0, - 4-G :\/ 4.0.227 0034
p,V,-r N26-10-3.14
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9. TexHik0-eKOHOMIYHI MOKA3ZHUKH POOOTH.
Buxigni masi :

[Tnoma 6yxaismi -360 m?

Bucora Oyaiii - Sm

Citka kojoH -6x12 M

XonommiepHui aredT R -407 a

Tun npuiaiiB 0X0JIOKEHHS — TOBITPOOXOJIOAHUKH

Crioci6 BiABEICHHSI TETJIOTH KOHJIEHCAIllT — BUMApHI KOHJECHCATOPU
Piunnmii ponna yacy pobotu ycranoBku -8760 ro /pik

Tapucdmna craBka - 0fHO30HHUH TapUD

Bapricts 1 kB1/r enexrpoeneprii — 0,38 rpH

Bapricts 1 kr xononoarenty -50 rpa

VY po3aual eKOHOMIYHUX pO3paxyHKIB 1 MAapKETHHIOBOIO aHAJI3y MpEICTaBJIECHI
HACTYIIHI MyHKTU:

- MApKCTHHTOBU aHaJIi3 TOBAPY, PUHKY;

- pO3paxyHOK KalliTaJJbHUX BKJIAJICHb;,

- pO3paxyHOK PIYHUX CKCILTyaTalliiHUX BUTPAT;

- OLIIHKA €KOHOMI4YHO1 €()eKTUBHOCTI;

-3BeJIcHa Ta0JIUIIS TEXHIKO-€KOHOMIYHUX MTOKA3HHKIB.

[TpoBenemo knacudikaiiiHy OIIHKY MPOEKTY 3a KPUTEPISIMU:

- KJIaC: MYJIbTIIIPOCKT;

- THII: KOMEPILIHHUI;

- BUJ: IHHOBAILlIMHUI;

- TPUBAJIICTh: JJOBTOCTPOKOBHIA;

- PIBEHb: peT1OHATBHUIA.

Mertoro TpoekTy € OynmiBias W OCHAIIEHHS HEOOXITHUM YCTaTKyBaHHSIM

XOJIOJAMJIBHOTO MIAMPUEMCTBA, MPU3HAYEHOTO JJIsi TPUBAJIOTO 30epiranHs (Ppykris,

0 HAAXOIATh 13 TMEPEBAJOYHUX XOJOJWJIBHUKIB abo0 Oe3mocepeaHbo i3
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CUIbCBKOTOCTIOIAPCHKUX MIANPUEMCTB. ByAIBHULITBO W OCHAIIEHHS XOJOJWJIbHUM
yCTaTKyBaHHIM Nepen0avyaeThCs 3aBEPIIUTH MPOTATOM BOCBMU MICSIIIB.

JHane dpykrocxoBuie nepeadoadaeTbes OyayBaTu B Micti Oneca, 1110 10/1a€ CBOi
oco0nuBoCcTl. TakuM YHMHOM, y J[JaHMX YMOBaxX ONTUMAJIBHUM € XOJIOAWJIbHE
HiIPUEMCTBO, OPIEHTOBAHE HA HAJaHHS OPEHAHOI IUIONI Tij 30epiraHHs MPOaYKIIi.
B ocHoBHOMY mepenbavaerhcsi 30epiraHHs s0JyK B OCIHHBO-3UMOBHUN TIE€p1oj MpHU
temmneparypi B kamepi 0-+4°C, a B 1HIMKA yac, a0 MpH HEAOCTATHIM 3aBaHTaKEHHI,
OyJie MPOBAAUTHLCS 371a4a OPECHTHOT TUTOIII].

BpaxyBanHs gakTopiB MapKEeTHHTOBOT'O CEPEIOBUIIIA.

OrriHka eKOHOMIYHOT €(heKTUBHOCTI ¥ BUOIp ONTUMAJILHOTO BapiaHTa OyiBHUIITBA
M excruryaTarii XOJOJWJIbHUKIB HEMOXJIUBUN 0€3 KOMIUIEKCHOTO aHami3dy (akTopiB
30BHIITHBOTO ¥ BHYTPINTHHOTO CEPEIOBHUIIA i MAPKETUHTOBUX JTOCIIIKCHb.

KommiekcHuii anami3z (pakTopiB MapKETHHTOBOTO CEpEAOBHUINA TOBUHEH OyTu
HAI[JICHUI Ha HarpoOMaKeHHA 1H(OopMaIlii 3 HACTYITHUX HapPsSMKIB:

1)BrBUeHHS MOMUTY HAa MPOAYKIIIIO 3 OOTIKOM:

- ACOPTUMEHTIB;

- TOBAPHOT'O BU1y IPOJYKIIII;

- CerMEHTIB TMOTEHLIWHOTO PUHKY (cemo abo MicTo, OonmToBa TOPriBisg abo B
pOo31pi0: coliaibHI 0COOJMBOCTI HACEJICHHS, TEPUTOPIAJIbHE PO3MIIIEHHS i 1H.);

- CE30HHICTh MPOJIAXKIB;

- ICHYI041 HOPMHU CIIOKUBAHHS MPOIYKLIIi;

- POTHO3 3MIHH I[iH Y Yacl;

2)BuBYEeHHS YMOB KOHKYPEHIIIi:

- 00csru BUpOOHMIITBA 1 MOCTABOK aHAJIOTTYHOTO TOBAPY 1HIIUMHU (pipMamu;

I[IHU Ha PI3HUX PUHKAX 3aJIEXKHO B1Jl TOBAPHOI'O BUIY 1 SIKOCTI;
3)BuBueHHs1 yMOB 30yTYy:

-MO>KJIUBICTb 1 BAPTICTh BUKOPUCTAHHS PI3HUX TPAHCIOPTHUX KOILTIB;
-JIOIUTHHICTh BUKOPUCTAHHS TOCEPEHUKIB, PI3HUX (opM  TOpriBii,
nocIyr 1HGOPMAIIHHO-KOMEPIIMHUX CUCTEM ;

4) OmiHka BIUIMBY €KOHOMIYHOTO 3aKOHOJABCTBa (MOJATKIB, MHUTHUX 300piB 1

Apk.
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T.1.), TapudiB Ha €HEPriro, IUIaTH 3a MPUPOAHI pecypcu Ha CoOIBapTICTh
BUPOOHUIITBA 1 0OPOOKY IIIOI00BOYEBOIT MPOIYKIIIi.
5) [Iporo3  BmMBY  IHQUISAIIIAHUX TIPOILIECiB  Ha  CcOOIBApTICTh 1  IIIHY

OPOAYKTY.

ExoHOMIYHI pO3paxyHKH

MeToo 1BOro pPO3AUTY € TEXHIKO-€KOHOMIYHA OI[IHKa IPOMOHOBAHOIO 0
OyIIBHUIITBA 00'€KTa 1 JOKA3 €EKOHOMIYHOI JOIIJILHOCTI MPOIIOHOBAHOT'O BapiaHTa.

Po3paxyHok kamiTaJbHUX BKJIaJACHb
KamnitaneHi BKIageHHs B XomoamibHuM 00'ekT (Kx):

K=Kt Kspt Keoop+ Kion=778038+2700000=3478038 rpu

ne Kos, Kin, Keoop, Kiom - KamiTambHi BKJIAJIEHHS, BIANOBIIHO, y
XOJIOWJIbHE BCTATKYBaHHS, Oy ITMHKH, CIIOPYPKEHHS, KOMYHIKaIIii.

Po3paxyHKOBY BapTiCTh yCTaTKyBaHHSI CTAHOBUTH BapTICTh OCHOBHOTO M 1HIIOTO
BCTaTKyBaHHS, 10 TIpuitMaemo B po3mipi 10% Bij BApTOCTI OCHOBHOTO.

VY cymapHy BapTiCTh YCTaTKyBaHHSI BKJIFOYAIOTHCS TAaKOX BUTPATH Ha JOCTaBKY,
MOHT@X KOHTPOJIbHO-BUMIPIOBAJILHUX TPWIAJIB, SIKI PO3PaxoBYIOThCA B % Bif

PO3paxyHKOBOI BAPTOCTI BCTAaTKyBaHHS.

Kamitanehi Bkiagenss B 0y 1iBHUITBO (Ks;) po3paxoByroThes 110 GopMyJIi:
ne F- BupoOGHuua mioma, F =360 M2

h - BUcoTa BUpoOHMYOr0 MpuMiIieHHs, h =5 M.

I1s; - cepenns BapricTh 1 M> BUpoOHUUOro npuMimenns, Il;; =1500 rpu/m>.

K =F-h-11;,:=360-5-1500=2700000 rpH.
Tabnurs 9.1-po3paxyHOK BapTOCTI BCTATKYBAaHHS

Ne |HaiimenyBanus |Twum mapka lWryk |[{ina 3a |CymapHa miHa
BCTAaTKYBaHHA OJUHHIIIO I'PH.
IpH.

I |K-K/ arperar Bitzer ~ LH135/44CC-|4 100000 400000

2 [Hositpooxomomxysad | Alfa Laval BEFGE 405C4 | ] 37800 37800

3  |[lositpooxonomkysau | Alfa Laval BFGE 405B4 |1 34000 34000

3  |Hositpooxomnomkysau | Alfa Laval TFGE 404B4 [D 40000 80000

PA3OM 551800
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Tpancnopri Butparu, 10% 55180
Bapricts inmmoro BcrarkyBanss, 10% 55180
Vlontax, 15% 2770
(IT1, 5% 7590
Criett. po6otwu, 1% 518
YCbhOI'O 78038

Po3paxyHok co01BapTOCTI BUPOOHHIITBA XOJIOAY.

Co06iBapTicTh MPOAYKII HA MPOCKTOBAHOMY XOJOJWIBHUKY PO3PaXOBYETHCS
METOJIOM KayibKyJtoBaHHs cobiBaptocTi 1000 xmx xomomy. CoOiBapTicTh BKIIOYAE
HACTYIIHI CTATTl BUTPAT:

1)Butpartu Ha JOMOMIXKHI MaTepianu (XOJOAWIbHUN areHT, Macio 11H.) (Cy).

2) Butparu Ha Bogy (Cs).

3) Butpatu Ha €NEKTPOCHEPriio, CHOXHBaHY XOJOJWIBHOI  yCTaHOBKOIO
npu BUpOOHULTB1 X010y (Coy).

4) Butpatu mo 3apo0iTHii miaTi (OCHOBHA W J0JAaTKOBa 3 BIAYUCICHHSIMM)
BUPOOHNYMX MPaIiBHUKIB (Csn)-

5) AmopTu3ariisi X0J0IUILHOTO BCTaTKyBaHHS ¥ OyauHKIB (Cs).

6) Burpatu Ha mOTOYHUI peMOHT ycTtaTkyBaHHS i Oy auHKIB (Corp.)

7) IHm  mexoBi  BuTpaTu  (3apoOiTHA IUIaTa [EXOBOTO TMEPCOHAIY 3
BiJ[paXyBaHHSIMH, BUTpaTH Ha OXOPOHY Ipaii W TEXHIKYy Oe3MeKd, ONaJICHHS,
BHUCBITJICHHS, TIIATPUMKA YUCTOTH 1 1H.) (Cy).

Bu3HaunMo KiJIbKICTh 3pO0JIEHOTO XOJI0Y.

OCKUIbKM BUTPATH HA BUPOOHUIITBO XOJIOAY MPHU PI3HUX TeMIepaTypax KUIIHHS
HEpIBHOLIHHI, 11X BapTO BIAHOCHUTH JO YMOBHOI BEJIMYMHU  HABEACHOL
XOJIOIOTPOAYKTHBHOCTI SIKa BU3HAYAETHCS AK CyMa JOOYTKIB XOJOJOMPOAYKTHBHOCTI
B pOOOUYMX YMOBaX Ha MEPEKa3HUI KOCPIIIEHT.

Benmuuuna nepeBigHOro xoedimieHTa 3 poO0YMX YMOB y CTaHIApTHI, MOXKe OyTH

NpUKAHSTA 3aJIEKHO B poO0Y0i TEMIIepaTypy KUIIHHSL.

3MH.
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BusnaunmMo BHUpPOOITOK XOJOAY B YMOBHHUX OAMHMIISIX Y pOOOYMX YMOBax:
Qo - X0JIOAONIPOAYKTUBHICTh KOMIIPECOPIB Y poO0OUMX yMOBax, 91.2 kBr;

t - gac mparii KoMIpecopa 3a pik, cek;
N - KUIBKICTh KOMIIPECOPIB JAHOTO THUITY.

KoedimienT, mo BpaxoBYyI0Th BTpaTH B TpyOOINpoBoJax 1 amaparax,
npuiiMaeMo nmpu Oe3mocepesHIM OXOJOJKEHHI 3aJeKHO BiJl TeMmepaTrypu
KHIIIHHS X0JoAuapHOro areara — 0.85.

Qpos=Qok-tn=91.2:0.85-31536000%*4=9,8*10% k Ix/pix

Toni, BUpOOITOK X010y Ha O00'€KTI 3a PiK BH3HAYMMO 1O (opmyi
(cTanmapTHI YMOBH):

1€: Ky~ KOe(IIEHT NepeKIIaay X0JI0A0MPOIYKTUBHOCTI 3 POOOYUX YMOB Y
cranaaptHi, 0.76.

Qcr= Qpos” kn=9,8*108 -0.76=7,5*10% xmx/pik

Busznaunmo BUTpaTH Ha Matepiaiu:

BianoigHo 1o neBHoro ¢ppeonoeMictkicTio cucteMu Ga=0.280 T Bu3HAYaeMO
3a rpadikoM «TuMUYacoBUX HOPM ...» HOPMY pIUYHOiI MOTpeOM B amiaky s
cuctemu 3 to= 1 °C 1 aBTOMaTUYHUM BUITYCKOM NOBITPS 13 cuctemu: N=10%.

HopmatuBHy mnoTpeOy B XO0J0JI0areHTI 3BITHOMY I€piOAi BHU3HAYHUMO 10
dbopmyi:

Gay. siz - pIUHE TIONOBHEHHS CUCTEMH XOJIOJJ0aTr€HTOM , T.

Gan. 5in=N-Ga/100=0.280/100=0.0028 T.

Po3paxyHok BapTOCTi piuHOTO CITOKMUBAHHS XOJIOJ0ATrCHTY:

11, — miHa XonoauibHOro arenTa 3a TorHy, 50000 rpH

Cr= Gaw. 5in..11e=0.0028 -50000=140 rpH.

Piuny motpeOy B MacTMJIBHUX Marepiajlax Ha 3alOBHEHHS BIJHECEHHS MOXHA

BU3HAYUTH 110 POPMYIJIi:
ne g- BuTpara Macia Ha I mumingp, 0,0002 xr;
Z- CyMapHE YUCJI0 MWIIHJIPIB BCIX KOMIIPECOopiB, 321IT.;

t- piuHUii yac podoTH KoMIpecopa, 8760 roauH ;
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t° - HOpPMATMBHMM uYac, dYepe3 SKE€ Maclo IOBMHHE MiHATUCH, ToauHa (y

cepeHbOMY MacCJIO MIHAEThCS pa3 y pik, To0To t = 5400 - 2700 ronun).

Gw= (gz-t/1000)-t/ t"/1000=(0,0002-32:8760/1000) -8760/5400=0,091 1/rox

Piuni BUTpaTH Ha Macio BU3HAYUMO 110 (PopmMyiii:

M - mina 3a [ T macTuia (3 ypaxyBaHHSIM TPaHCHOPTHUX BHUTpAT),
2500rpH.

Cuw=Gum L =0,091 » 2500 = 228 rpH.

Po3paxyHok 3araabHOi BEJMYMHM BHUTpPAaT Ha JONOMIXKHI MaTepiaiu

BUPOOJISAETHCS B TAOIHITI

Ne | € Bapricts ,rpH.
1 [TormoBHEHHS CUCTEMU XOJIOAUIBHUM areHTOM 140
2 Mactuna 228
3 | PA3OM: 368
4 | Imun neBpaxoBaHi Butpatu (0.5% Big cymu| 36
BUIII€3aPaXOBAHUX CTATEN)
5 | YCBOIO: 404

Butpatn Ha enekTpoeHepriio Il KOMIIPECOPHOi XOJIOAHMIIBHOI YCTaHOBKHU 3

SJICKTPOIIPUBOIOM MOXHA BU3HAUUTH 110 (POPMYITi:

ne: XNy - yCTaHOBJIEHA TIOTYXKHICTh XOJOJMJIBHOI YCTAaHOBKHU (KOMITpEcopa,
BEHTUJISITOPA, 3J1/AB. MOBITPOOXOJOMKYyBadiB) KBT; LNy=12.7-4+2.1-4+4-1.5=65.2
kBT

W5 He' Hoon -KOCDIINIEHTH 3aBAHTKEHHS €IEKTPOJIBUTYHA 110 TIOTY>KHOCTI, OOJIIK BUTpAT
CJICKTPOCHEPTIi B EJIEKTPUYHHX MekKaxX MIJNPHEMCTBA W BUTpPAT €HEPrii Ha MPHUBOJ
JOMOMIKHHX MEXaH13MIB XonoaumibHoi cuctemu, 0.85, 1,05, 1.1.

T- piuauit  poHg dwacy poOOTH XOJOAUIBHOI YCTAaHOBKH Ha
nianpueMcTsi, roguHa 3a pik ( T = 5000 ... 8000 )

ex - Bapricte 1 kBT-r enexkrtpoeHeprii, IO CIOXHBAEThCSI Ha

nignpuemctsi, 0,38 kBt
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Cer=2 Ny 15 e Hoon' T -Uex=65,2:0,85-1,05-1,1-5000-0,38=121619 rpH.
Po3paxyHok QoHay 3apoOiTHOT IIaTM BUPOOHMYOrO  MEPCOHAILY

KOMIIPECOPHOTO IEXY.
ne 3w - npamid MicsyHuM (QoHa 3apruiaTH, TPH.; 12 - KUIBKICTh MICAIIB Y

pomi; 1,2 - koedirtieHT, MO BpaxoBye po3Mip mpemiid; 1,075 - xoedimieHT, 10
BpPaxoBYe€ po3Mip JIOIATKOBOT 3apIuUIaTy.

=3w12:1,2-1,075, [rps]

Po3paxyHOK 4mCenbHOCTI OOCIyroBYHOHOro MHepcoHany # (OoHAY 3apIuiaTe

3BEJIEH] B TAOJIUIIIO

m/n | [Tocama K-tp, |Micsunuii Piunui dbonp,
qon.  [poHm, TpH [pH.
1 | HauaibHUK KOMII-TO IEXY 1 1500 23220
2 | MamuHicT 5-10 po3psiay 2 1200 18576
3 | MammHict 4-ro po3psny 2 1000 15480
4 | Carocap 5-ro po3psiay 1 1000 15480
5 | IlpubupansHuLs 1 750 11610
Cymma 84366

BinpaxyBanus Ha poug 6e3poditHuX (1,6%), BiMUrCIeHHs HA HECYACHHUI BHUITaIOK
(14%), ¢oun TuM4acoBoi BTparoro poboTo3maTtHOCTI Ta y meHciiuuit houa (33.2%) ix
BCix Oepemo B cymi 48,8% BiJl piuHOTro POHAY 3apIiaTH 1IEXOBOrO MEPCOHATY

Cc.c. = 84366 « 0,488 = 41170 rpH.

Piuni amopTu3alliiini BijpaxyBaHHs pO3paxoBYyKOThCS 10 GOpPMYIIi:

ne C, - BapTICTh YCTAaTKYBaHHSI, TPH.

Hao. - HOpMa BiipaxyBaHHS BiJl BAPTOCTI BCTaTKyBaHHs, 24%.
Ca=Co'Hav=576000-0,24=138240 rpH,

Po3paxyHOK piuHHX BUTpAT HA TOTOYHUA PEMOHT YCTAaTKyBaHHS BUKOHYEMO:

ne Ilo- BimcoTok BapTOCTi OyAMHKY U yCcTaTKyBaHHA, 8%.
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Co=Co [1,=576000-0,08=46080

Burtpatu mo oxoponi mpari npuiiMaemo B po3mipi 2500 rpH. Ha OJAMHOTO
MPAIOIYOro B PiK:

Co.r.~ 7-2500 = 17500 TpH.

Butpatu Ha yTpuMaHHS yCTaTKyBaHHS B UHCTOTI, Ha OIAaJCHHS,
BUCBITJIEHHS TpUiiMaeMO B po3mipi 4 % BiJ BapTOCTI BCTATKyBaHHS:

Ceor=576000-0,04=23040 rpH.

Butpatu Ha BuHaxoau i parfioHami3aiito npuitmaemo B po3mipi 1000 rpH. Ha

KOKHH 3 00CIIyTrOBYIOUOT0 IEPCOHATY
Cp.u=1000-6 = 6000 rpH.

Butpatu Ha ManoIiHH1 1 IBUIKO3HOILIYIOY1 1HBEHTap MpuiiMaemo B po3mipi 1000

I'PH. Ha OAVH IIPALFO0Y0r0
Cuw=1000-7 = 7000 rpH.
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VY Takuit croci0 11eX0B1 BUTPATH MOKHA BU3HAUUTH SIK:

G2 3t Ce.c.HCatCpt Co.r. oo CpuCi=

84366+41700+138240+46080+17500+23040
+6000+7000=363926 rpu
[Hun BUTpaTH npuiiMaeMo B po3Mipi 0,5% BiJ ITHIIMX HEXOBUX BUTPAT.

[TpuBoaumo 11€ B TabmmIr0 PA3OM: (1iexoBa co6iBapTicTh)

CrarTs BUTpar Cywma, rpH.
1. Marepianu 404

2. EnexTpoeHnepris 121619

3 [lexoBi BUTpaTH 363926

4 THII11 EXOB1 BUTPATH 18196
PA30OM: (moBHa co0iBapTICTh) 504145

Po3paxyHok co06iBapTOCTI OAMHHMIN XOJIOAY (KIXK) BUKOHYEMO TIO

dbopmyi:

C1000=C/Qocr=504145/7,5*%10%=0, 35 rpu/1.xJIx
Po3paxyHOK piYHOTO €KOHOMIYHOTO e(PEeKTY.
Benuurna ekoHOMIYHOTO edekTy (MpuOyTKy) BiJ XOJOAWIBHOI OOpOOKH i
30epiraHHs Ha JaHOMY IMANPUEMCTBI BU3HAYAETHCS I[IHOK OPEHIIU 1M KOPUCHOI

IUTOIII KaMep XOJIOAWIIbHUKA.
3arajibHa KOpHUCHA IJI0Ia KaMep XojoawibHuka Fi=260 M2,
OpicHToBHA LiHa openau 1M? 3a Micsaib KoprcHOT mromi -11a=450 rpa/m?
T.o., 3a piKk 10XOJ BiJ OPEH]IU, 32 BUHATKOM LIEXOBOI COOIBAPTOCTI CKIAJIE:
ZII=F; Ha -T.0-504145=260-450-12-504145= 899855rpn
ExonoMiuHa eeKTHBHICTH (PEHTA0ETbHICTD) KalliTAIbHUX BKJIA/ICHb:

K- xamiTanbHi BKJIaJIeHHS B X0J10/ilJIbHE BUPpOOHULITBO 3478038 rpH.

2 ,=21I/K=899855/3478038=0,26
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Ctpox okynHocTi KamiTaibHUX BkiajneHb (T) Bu3HA4aeTbhcs 1O
dbopmyi:
T= K/2Z11=3478038/899855=3,89 poku

Baxaetbcs, 1m0 cTBopeHHs 00'ekTa €()eKTUBHO B IILJIOMY, SIKIIO:

E>En 1<Tn
ne Es- HopmatuBHUN KoedimieHT exoHoMm, edektuBHOcTi (0,2-0,3) Ty -
HOPMAaTUBHUI CTPOK OKYITHOCTI KaliTaJlbHUX BKJIaJeHb (4-7 poky). OCHOBHI TEXHIKO-

€KOHOMIYH1 TOKa3HUKH, II€BH1 B MIPOLIECI IPOECKTYBAHHS, 3BOSATHCS B TAOIHIIIO.

No IToka3zHuk ITpoekt
1 X01010NPOAYKTUBHICTh 92,1

2 KinbkicTh KOMIIpECOpiB, T 4

3 VYcraHoBIeHa OTYXKHICTh, KBT 62,5

5 KinbkicTh 00CTyroByOUOTO IEPCOHAITY, YiJI. 7

6 Co6iBapticts 1000 KK X070y, TPH. 0,07

7 KamnitanpHi BKJIaIeHHS, TPH. 3478038

8 ExcrutyarariiiHi BUTpaTH, rpH/pik. 504145

9 [IpubyTOK, rpH/pIK. 899855

10 CTpoK OKYITHOCTI KamiTaJIbHUX BKJIAJCHb, PIK. 3,89
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10. Oxopona npami

OxopoHa npaiii - 1€ CUCTEMa 3aKOHOJIaBYMX aKTiB, COIIAJIbHO - €KOHOMIYHUX,
OpraHizamiifHuX, TEXHIYHUX, TITIEHIYHUX 1 JIKYBaJIbHO-IPO(UIAKTUYHUX 3aXOJIiB 1
3aco01B, 110 3a0e3Meuyr0Th 0e3MeKy, 30epeKeHHs 3JJ0pOB's 1 Mpare3aaTHOCTI JTI0UHU
B mporeci mpaii. IToBHICTIO O€3MeYHMX 1 HEMIKIIJIUBHX BHUPOOHUIITB HE ICHYE.
3aBgaHHS OXOpPOHHM TIpalll - 3BECTH JO MIHIMYMYy MHMOBIPHICTh IIOpa3ku ado
3aXBOPIOBaHHS TMPALO0Yl 3 OJHOYACHUM 3ale3meueHHs M KoMGpopTy mpu
MaKCHUMAaJIbHIM TIPOYKTUBHOCTI Tiparli. PeanbHi BUpOOHUY1 YMOBHU XapaKTEPHU3YIOTHCA,
SIK TIPABUJIO, HASIBHICTIO JIESIKUX HEOE3MeYHUX 1 IMIKIJTUBUX (PaKTopiB.

X7aA0HOB1 XOJOAWIbHI YCTAaHOBKM NIAPO3AUIAIOT Ha 2 TPYHNU 3aJIEKHO BIJ
TOJMHHOTO OO0CATYy , OINKCYBAaHO MOpHIHAMHU Kommpecopa. [lpu posramryBaHHS B
MPUMIILIEHH] JEKUJIBKOX OJHAKOBUX KOMIIPECOpiB (MO0 XOJOAONPOAYKTUBHOCTI Trpyna
BM3HAYACTHCA 10 Vi OHOro Kommpecopa. ¥V Hamomy Bunaiaky Vi=0,04 m>/3, BigHecemo
YCTaHOBKY J10 Tpynu B.

TpyOonpoBoabI XONMOAMIBHUX YCTAaHOBOK 0(apOIol0Th y KOJIBOPH, IO BiAMOBIAAE
IXHbOMY IIPU3HAYECHHIO:

- YCMOKTYBaJIbHUH - Y CUHIN;

- HArHITAlOYU - y YEPBOHUII;

- piIMHHI - CPIOTUCTHM.

Kanacudikanis BUpPOOHHUITBA 1O CcTynmeHi BHOyXOHeOe3NMe4HOI ¥ IOKeKHOI
HeOe3MmeKH.

[lo mnoxexHoi, BHOYXOBOHEOE3NMEUHOW HEOE3NEeKH MNPUMILIEHHS XOJIOIMUIbHOI
cTaHuli cramarbes Ao kareropii . [lane npumimenHs craButhes kateropii II-IIT 3
M1BULIEHOI0 HEOE3IMEKO0 MOPa3KH eJIEKTPUUYHUM CTPYMOM.

BaacTtuBocri xsanony-404a
Xnanon 404a. TemnepaTypa KUIIHHS IPU aTMOC(PEPHOMY THCKY CTaHOBHUTH — 29,8

oC
XnanoH 404a Baxkuii, 6e30apBHUI Ta3 13 Jyke CIaOKUM crerudIYHIM 3aX00M,

10 BIAYYBAETHCS MPHU 3MICTI XJ1aJ0Ha B IOBITP1 O11bIe 20% Big 00CHTY.
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['pannyno mpumyctruMa KoHIeHTpamiss map R 404a B moBiTpi BUPOOHUYHX
npumimens gopisaoe 3000 m%/m>. R 404a He roputh, y Cymimn 3 HOBiTpAM HeE
3aMaIiOeThCsl M He BUOyXae. Ajie IpH 31ITKHEHHSIMU 3 HAarpiTUMU MMOBEPXHIMHU a00 IpH
HAsSIBHOCT1 BIJIKPUTOTO MOJYM'st XJaJ0H PO3KIALAETHCS. 3 YTBOPEHHSIM TOKCHUYHHX
PEYOBHMH, YTBOPUTHCA BOJICHb 1 HEBEJIMKa KUIBKICTH (ropodocrena. Ilpoaykru
PO3KJIaJIaHHs HE MAIOTh 3aX0/1y, KOJbOPH U 11€ 301bInye Hebe3neky oTpyeHHs R 404a,
10 BUMArae miJBUIIEHOI T€PMETUYHOCTI CUCTEMHU XOJIOJAWIBHUX YCTAHOBOK.

OOcnyroByrounii mepcoHaNl XOJOJWIBHOI YCTAaHOBKM NMOBHHEH yMITH HaJaBaTH
MEPIIy JAOMOMOTY TOTEPIIINM IIPH OTPYEHHI i TTOPA3Ili XOJI0J0areHTOM.

[Ipu ynyuieHi, BUKIMKaHIA HEJOJIIKOM KHUCHIO B MPUMILIEHHI, 3allOBHEHOMY
ra3ono10HUM (ppeoHOM, HEOOX1JTHO HErailHO BMBECTH MOTEPHUIOrO0 Ha CBIKE MOBITPSL.
PexomenayeTbcss mUTBO (MIHUN COJOJIKHI 4Yail, KaBa, JIMMOHAJ), BIWXAHHS KHUCHIO
npotsiroM 30-45 xBuiMH. Y BHMAJIKy NPUIMHEHHS TMOAMXY BapTO POOUTH IITy4YHE
JTUXaHHS 10 TPUXOY JIKaps.

IIpu BaydyeHHi ¢peoHy B o4l iX MNPOMHUBAIOTH CTPYMEHEM BOAM KIMHATHOT
TEMIIEpaTypH 1]l HEBEJIIMKUM THUCKOM 1 3aKOIYIOTh B OYl CTEPUIIbHE Ba3€JIIHOBE MAcCJIO,
TICIIsE YOTO HEOOX1JHO HETalHO 3BEPHYTHUCS 10 JIIKaPSI.

Jlo mocTadaHHs MUTHOIO BOJOKO BHUCYBAIOTh HACTYIHI BUMOTH: TeMIlepaTypa BOAH
noBuHHa OyTu 20-28°C, HEe MOBMHHA MICTUTHU B COO1 MIKIVIUBUX JOMIIIOK.

Texnika Oe3neku TMpu eKcIUlyaraiii BcTaTKyBaHHs. PoGora kommpecopHOro
BCTaTKyBaHHS TMOB'A3aHa 3 BUHUKHEHHSAM HeOE3MEeUHUX 1 IIKIAIUBUX (PAKTOPIB,
00yMOBJICHMX HAsIBHICTIO B KOMIIPECOpPA YaCTHH, 110 PyXalOThCs, 1 BUCOKOTO THCKY. Jliis
0€3IeYHO0i eKCIUTyaTallli KOMIpPecopiB HEOOX1AHO, TOJIOBHUM YMHOM, 3a0€3MEYUTH iXHIO
TEPMETUYHICTb, pallilOHAJIbHE 3MAaIlleHHS i IOCTaTHE 0X0JoMKeHHs1. Koxxuuil nopiiHeBuit
KOMITpEeCOp MOBUHEH OyTH 00JIaIHAHUH 3aIO0DKHUM KJIallaHOM, YCTAHOBJICHUM Ha JIHIi1
Har"iTaHHs. 3anoODKHI KianmaHu (a Tak caMo 3amo0iKHI  PO3PUBHI  MPUCTPOI)
BUKOPHUCTAIOTh JJIl 3aXHUCTy YCTAHOBOK BIJI MiJBUIIECHHS B HHUX THUCKY BHILE MEXI,

YCTAHOBJICHUMHU IIpaBHUJIaMHU TEXHIKU O€3IIECKH.
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VY mocyauHax 1 TpyOONnpoBoaaxX, MpU3HAYCHUX [JI PI3HUX PIAMH 1 Ta30MOai0HUX
arpeCMBHUX 1 HEarpeCUBHUX cepenoBull i3 Temneparypamu 223 - 873 K u truckom 10 32
Miia 3acTOCOBYIOTH 3a001H1 KJIallaH! IpsAMO] i1 (MpY>KUHHI i BaKIJIbHO-BaHTaXH1).

Bukonaemo po3paxyHok 3amo0iKHOro kianana. Kimanan migoupaeThes 1Mo BeIUYrHI
IUIOLII IEPETUHY KJIallaHa, 10 JOPIBHIOE HAMEHIIOT 1011 TEPETUHY B MPOTOYHIM
yacTuHi -P # 3a 3HaueHHsAM KOeIIli€HT BUTPATH ra3y i JaHOT KOHCTPYKIIIT KJanaHa - a,
10

BU3HAYAETHCSI BUTOTOBIIIOBaYeEM, [7]:

Foa-= G (12.1)

B\2p(p, - p,)

ne: G - macoBa BUTpara razy uepe3 3anoOvkHui kinaman - G=0,6...1 Kr/3,
npuitmaemo piBHuM 0,7 Kr/3;

(- KoeuuueHT BUTpaTu npuitmaemo 0,75

p1 1 p2 -MakCUMabHUI aOCOMIOTHUN TUCK MEepe] KilanaHoM 1 3a HuM, [la,

p1 mpuiiMaeTbest Ha 15 % Oinblie po3paxyHKOBOTO, OTXKE ISl MPOEKTOBAHOI
ycranoBku pi= 1,15%1,2* 10° I1a =1,38 10° Ila; p, npuiiMacMo piBHMM aTMOC(HEPHOMY
(0,1*10° ITa), ToMy 10 ra3 mpu BUXOJi i3 KiamaHa Oyae IomajgaTtu 0e3loCepeHLO B
atmocdepy;

P - IUIBHICTE CEpeOBUINA IPU TUCKY P1 1 TeMneparypi nepes knananoM (t=98 °C),
p=52,83 kr/m?; [1, 1.24]

VY - xoedilieHT pO3MIUPEHHS CTIKAIUOro CTpyMeHs, mpuiiMaemo piBHUM B=0,476
[1, T.25].

. 0,6
0,75-0,476y/2-75.5(1,4-10° —0,1-10° )

. *107°
J /4_F= /4 9.67*10 1 Lt
T 3.14

[Ipuitmaemo dy=15 mm

=9,76 10 m?
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[IpaBuna Ge3neyHoi eKcITyarTarii MOCYIMH, IO MPAIIOOTh MiJl TUCKOM TOCYANHA,
IO TIPAIOE IiJT THCKOM - TEPMETHYHO 3aKpUTa €MHICTh, MPU3HAUYCHA JJISI TIPOBEICHHS

XIMIYHHX 1 TETUIOBUX MPOIIECIB.

Ha Bci mocyannu i anapaTé XOJIOAWIBHUX YCTAHOBOK HE3aJI€KHO BiJ BHILY
3aCTOCOBYBAHOT'O X0JIOJ0Ar€HTY MOUINPIOI0ThCs [IpaBuia npuctporo it 6e3neuHoi
eKCILTyaTallii NOCy1H, 110 NPaLIO0Th IiJl TUCKOM, 3aTBep/ikeH1 ['ocTexHaazopom.

Haii6inpm yacTUMH NpUYMHAMU aBapii 1 BUOYXIB MOCYAMH, IO MPAIIOIOTh Mif
TUCKOM, € MEPEBUILECHHS TPAaHUYHO MPHUIYCTUMOIO TUCKY, OPYIICHHS TEMIIEPAaTypPHOIO
pexuMy, BTpaTa MOCYJMHOK MEXaHIYHOI MIIHOCTI, MOPYILIEHHS TEXHOJIOTIYHOIO
pexumy pobotu. HemoctatHs kBamidikaiisi 00CIyroBy04oro nepcoHany i BiACYTHICTb
HEOOX1THOTO TEXHOJOTTYHOTO HATJISITY.

Byap-ski mocyauHu, IO MPAIIOIOTh i TUCKOM, BUTOTOBIISIOTH Ha MiJNPHEMCTBAX,
0 PO3TAIIOBYIOTH BIJIMOBIIHOK TEXHIYHOW 0a30l0 W MaloTh J03BOJIOM 1HCHEKIIil
['ocTexHaa3opa Ha IXHE BUTOTOBJICHHS.

Bci nmocyauHM, 010 MPamioTh MiJ TUCKOM, A0 iXHBOTO IYCKY B poOOTYy MOBHHHI
OyTu 3apeectpoBaHi B opranax I'ocrexnamzopa. [locyaunu, mio IPaIo0Th b
TUCKOM, T[IOBMHHI  MIJAAaBaTUCS  TEXHIYHUM  OIJIJaM: BHYTPIIIHbOMY OIJISAY i
rigpaBiiyHuM BUNpoOyBaHHsSM. Ha OCYyIMHaX XOJIOAWIBHUX YCTaHOBOK
TiapaBiaiyHl  BUNPOOYBaHHS  JIO3BOJISIETHCS  3aMIHSTH MHEBMATUYHUMHU Ha MPOOHUMN
TUCK. BHYTpIITHIN OTIIs1] MOCYAMH XOIOIUIBHUX YCTAHOBOK

yepe3 iXHI0O KOHCTPYKIIIO 3aMIHA€TbCS IHEBMATUYHUMU BUIpoOyBaHHAMH. OO

poBeJIeH1 BUTPOOYBaHHS POOJISATH 3aMKC Y MACIOPT MOCYIUHH.

Enexkrpo0e3neyHicTh yCTATKYBAHHS.

Enextpobe3neuHicTs - 11e CUCTeMa OpraHi3alliiHuX 1 TEXHIYHUX 3aX0JIiB 1 3aC00i1B,
mo 3a0e3Me4yyroTh 3aXWUCT JIIOJeW BiJ MIKIJUIMBOTO W HEOE3MEYHOTrO BIUIMBY
CJIEKTPUYHOTO CTPYMY, EJEKTPUYHOI Jyrd, €JIEKTPOMArHITHOIO IMOJIsI ¥ CTaTH4YHOI
eJIeKTpUkUd. OCHOBHUMH MIpaMU 3aXHUCTy BIJl IOPA3KU EIEKTPUYHUM CTPYMOM €:
3a0e3MeUYeHHs] HENPUCTYNMHOCTI CTPYMOBEIYyYMX YAacTHUH, W10 MepeOyBaroTh [

HaAIpyroro, AJi1 BUNAAKOBOTO JOTHKY; €IEKTPUYHUN MO MEPEKI; YCYHEHHsSI HEOe3NeKn
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MOpa3Kd 3 TIOSIBOIO HANpYrd HAa KOpIycaX, KOXyxaX 1 I1HIIMX YacTHHAX
CIIEKTPOYCTATKyBaHHS, 110 JOCATAETLCSA 3aCTOCYBAaHHSM MajuX HAIPyT, BUKOPUCTAHHSIM
NOJIBIMHOI 130J1s1L111, BUPIBHIOBAHHSM MOTEHI1ATy, 3aXMCHUM 3a3€MJICHHSM, 3aHYJICHUEM,
BIIKJTIOYEHHSIM 1 1H.; 3aCTOCYyBaHHS CHEIIaJIbHUX JJIEKTPO3AIUTHBIX 3acO0IB -
NEePEHOCHUX TNPWIAAIB 1 TNPUCTOCYBaHb;, OpraHizaiis O€3MeYHOi eKCIuTyartarlii

€JIEKTPOYCTAHOBOK.

Kunacudikanisi npuMinieHsb mo cTyneHi NOpa3ku eJeKTPUIHUM
CTPYMOM

Bci npuMillieHHs JUISTHCA MO CTYIEHI MOPa3KH JIF0IeH eJIEKTPUYHUM CTPYMOM Ha
TPH KJIacH:

1. Oe3 miagBuIeHOT HEOE3EKHU

2. C HIABUIIECHOI HeOE3IEKOI0

3. oco6nmBO HeOe3neyH1

[TpumimieHHst 63 MiABUIIEHOT HeOe3MEeKH - 1€ CyX1, OECIIUIbHUE PUMIIICHHS 3
HOPMAaJIbHOIO TEMIIEPATYPOIO MOBITPS il 3 130JIF0I0UUMU (HAIPUKIIA, IEPEB'THUMM )
M1JJI0TaM#, TOOTO B 5IK1 B1JICYTHbOI YMOBH, BJIACTHBI MPUMIIIICHHSM 3 TT1JIBUILICHOIO
HEeOe3IeKOI0 1 0CO0IMBO HEOE3EUHUM.

[TpumiteHHs 3 MiBUILIEHOI0 HEOE3MEKOI0 XapaKTePU3YIOTHCSl HASBHICTIO OJTHOTO 3
HACTYMHUX I'ATU YMOB, 1110 CTBOPIOIOTH MMIJIBUILIEHY HEOE3MEeKYy:

BOT'KOCTI, KOJIM BIJIHOCHA BOJIOTICTh IIOBITPSI IOBFOCTPOKOBO NepeBuiye 75%; Taki
NPUMIIICHHS HA3UBAIOTh CUPUMU;

BHUCOKOI TeMIIepaTypH, KOJIHM TeMIeparypa MoBiTps JOBrOCTPOKOBO (ITOHAA 100Y)
nepeBuulye +35 '3; Taki NPUMILLIEHHS HA3UBAIOTh KAPKUMU;

CTPYMOIIPOBITHOTO MUY, KOJIU 32 yMOBaMU BUPOOHHUIITBA B MPUMIILIEHHSIX
BUJIIJISIETHCS TE 10 TPOBIAHUM TEXHOJOTTYHUMN MU (HANPUKIIAJ, ByTrijibHA, METAJEBA, 1
T.I.) y TaKii KUTBKOCTI, 1110 BOHA OCIJIa€ Ha MPOBOAX, MPOHUKAE YCEPEANHY MAIIIWH,
amapariB T T.II.; TaKl IPUMIIICHHS HA3UBAIOTh KYPHUMH 31 CTPYMOIIPOBITHUM ITHJIOM;

CTPYMOIPOBIAHUX MIJJIOT METAIEBUX, 36MIISIHUX, 3aJ11300€TOHHUX, LEreJIbHUX 1 T.11.;
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MO’KJIMBOCTI OIHOYACHOTO JIOTHKY JIFOJJUHU 3 MAIOIIOr0 3'€JTHAHHS 13 3€MJICIO
METaJOKOHCTPYKLISIM OyAMHKIB, TEXHOJIOT'TYHUM araparaM, MexaHi3Mam 1 T.I1., 3 OAHOTO
OOKY, 1 10 METaJIEBUX KOPITYCIB €JIEKTPOYCTATKYBaHHS - 3 1HIIOI.

[TpuminieHHs: 0co6JMBO HEOE3IEUHI XapaKTePU3yIOThCS HASBHICTIO OJTHOTO 3
HACTYNMHHUX TPHOX YMOB, 1[0 CTBOPIOIOTH OCOOJIMBY HEOE3MEKY:

0COOJIMBOT BOTKOCTI, KOJIM BiTHOCHA BOJIOTICTh MOBITPs Oym3bka 10 100% (crinwy,
mijjiora i npeaMeTu, o nepedyBaroTh y MPUMIIICHH], TOKPUTI BOJIOTO0); TaKi
IPUMILICHHS HA3UBAKOTh OCOOIMBO CUPUMHU;

XIMI9YHO aKTUBHOTO 200 OpraHIYHOTO CepeIOBUIIA, TOOTO MPUMIIIICHHS, Y IKUX
MOCTIITHO a00 MPOTATOM TPUBAJIOTO Yacy BTPUMYIOTHCS arpECUBHI Mapu, ra3u, piIuHHU,
10 YTBOPSTH BiAKJIAAeHHS a00 1B, IO AIFOTh PYyHHYIOU1 Ha 130JALI1I0 i CTPyMOBEAYYi
YACTHHHM €JIEKTPOYCTATKYBaHHS; TaKi MPUMIIIEHHS Ha3UBAIOTh MPUMIIIEHHAMHU 3 XIMIYHO
aKTUBHUM a00 OpraHIYHUM CEPEIOBULIEM;

OJIHOYACHOI HassBHOCTI JIBOX a00 O1/IbIlIe yMOB, BJIACTUBUX MPUMIIIECHHSM 3

[MIBUILIEHOIO HEOE3IEKOIO.

Kaacudikaunia scrarkyBanns no ITYE.

[TYE pernameHTye nNpucTpiil €1eKTpOyCTaTKyBaHHS Y BUPOOHUYMX MPUMILIECHHSX 1
JUTS 30BHIIITHIX TEXHOJIOTTYHUX YCTAaHOBOK. BUOIp 1 yCTAaHOBKY €JIEKTPOYCTaTKyBaHHS
PpOOJISITH BIZIMOBIAHO /IO ITUX MPAaBUJI HA OCHOBI Ki1acudikallii BUOyXoHeOe3neUHuX 30H 1
CyMIIIEH.

3ona knacy B-1. Jlo Hel BIAHOCATh NPUMILLIEHHS, Y IKUX MOXYTb YTBOPIOBATUCS
BUOYXOHEOE3MeyH1 CyMilli nap 1 ra3is 3 HOBITPSIM MPU HOPMAIBHUX YMOBaxX poOOTH

3ona kiacy B-1a, ¥V 1110 30Hy BXOATh NPUMILIECHHS, Y SIKHX BUOYyXOHEOE3MeuH1
CyMIIlll HE YTBOPATHCS IIPU HOPMAJIBHUX YMOBAX €KCIUIyaTallll BCTATKyBaHHsI, ajie
MOXKYTbh YTBOPUTHUCS MPHU aBapisix ab0 HECIIPABHOCTSIX.

3oHna knacy B-16. [{o ip0r0 Ki1acy BiTHOCSTH:

a) MPUMIILLIEHHS, Y SKMX MOKYTbh YTPUMYBATHUCS TOPIOYI [TAPU 1 ra3u 3 BUCOKOIO

HUKHBOIO MeXeto 3ananieHHs (15% 1 OuTkIne), o BOJOMIIOTE PI3KUM 3aX0I0M
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0) MPUMIIIEHHS, Y SKUX MOXKJIMBE YTBOPEHHS JIUIIIE JIOKAJTbHUX BUOYXOHEOE3MEUHIX
cymimieit B 00cs31 MeHII 5% MpuMILIEHHS.

3oHa kiacy B-1m YV 110 30Hy BXOJSTh 30BHIIIHI YCTAHOBKH, Y SIKUX NepeOyBarOTh
BUOyxoHebOe3euHi rasu, napu i JIBXK

3oHa kiacy B-I1, Jlo Hei BiTHOCATh NPUMILIEHHS, Y IKUX BUPOOIISIETbCSI 00pOOKa
TOPIOYUX MHJIIB 1 BOJIOKOH, 3JaTHUX YTBOPIOBATH BUOYXOHEOE3MEeUH1 CyMIllli 3 TOBITPSIM

IPU HOPMAIBHUX PEKUMAX POOOTH.

3oHa kiacy B-Ila. V 1110 30Hy BXOJATh NPUMILIEHHS, Y AKUX BUOYXOHEOE€3NeuH1
NBUIEBO3IYLIHBIE CyMIIIl MOKYTh YTBOPIOBATHUCS B PE3YJIbTATI aBapiid 1 HECIIPABHOCTEM.

[IpuminieHHs # yCTaHOBKH, Y AKUX yTpuUMYIOThes [ K 1 roprodi nuiu, HUKHS
KOHIIEHTpAIiiHa MeXka SKHX BHUIIE 63r/M>, BiTHOCATH 10 MOKAPOOIIACHUM i
KIacu(DiKyIOTh y TaKUH Crocio.

3ona knacy I1-1. [lo Hel BiTHOCATh MPUMIIIEHHS, Y SKUX YTpUuMyroThes [K.

3ona kiacy 1I-11. V uro 30Hy BXOASATh NPUMIILLEHHS, Y IKUX YTPUMYIOThCS TOPIOYi
IIMIIY 3 HUOKHBOKO KOHILEHTPALIHHOK MEXER0 BHILIE 651/M°.,

3ona kiacy I1-I1a. JIo Hel BITHOCATh NPUMIILIEHHS, Y IKUX YTPUMYIOTbCS TBEP/IL
rOproYi PEYOBUHHM, HE 3/IaTHI IEPEXOUTH Y 3BAXKEHUH CTaH.

VYcranoBku kimacy I1-111. Jlo HUX BIAHOCSTH 30BHIIIHI YCTAaHOBKH, Y SIKHUX
yrpumytoThes 1K (3 Temnepatyporo cnanaxy Buiie 61°C) abo TBepi roprodi peuoBUHH.

YcraTkyBanHs 1o kiacu@ikailli BHOyxoHeO0e3meuHi 30HU CyMilleil CTaBUTHCS 710
30HHU kiacy B-16 ( 0)

EnexkTpo0e3nevyHicTh yCTATKYBAHHS.

EnextpoOe3neuHicTh - 11€ CUCTeMa OpraHi3alliifHUX 1 TEXHIYHUX 3aXOlIB 1 3aC00iB,
oo 3a0e3MeuyyroTh 3aXWUCT JIIOAEW BiJ IIKIJJIMBOTO W HEOE3MEeYHOIro BIUIMBY
eJIEKTPUYHOTO CTPYMY, EIEKTPUYHOI JYTH ¥ €JIeKTPOMArHiTHOrO MOJIsl.

[IpumimmeHHss MAaIIMHHOTO BUIAUICHHS IO  CTyHeHI HeOe3leKu IMopa3Ku
€JIEKTPUYHUM CTPYMOM BIJIHOCHE JO MPUMIIIEHb 13 MiJBUIICHOK HEOE3NEKOIO.

EnexTpuyHuM CTpyMOM CTaBIISITBCS IO IPUMIIIEHbD 13 T1BUILICHOIO HEOE3MEKOIO.
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B mammHHOMY BiIiJIEHHI € CTPYMOIIPOBIIHI MIJUIOTH W JIOCUTH TICHO pO3TallioBaHa
TEXHOJIOT1YHE BCTATKyBaHHS.

JIO OCHOBHMX TeXHIYHMX 3aco0iB, 1m0 3abe3meuyroTh Oesmeka poOIT B
€JIEKTPOYCTAaHOBKAaX, BIJHOCSTH: 3aXWCHE 3a3€MJICHHS, 3aHYJICHS, BHPIBHIOBAHHS
NOTEHI[1aIIB, 3aXUCHE BIJIKJIIFOYECHHS, €JIEKTPUYHE IMOALT MEPEXi, 3aCTOCYBaHHS MaJoi
HaNpyTy, OrOPOHKEHHS i OJIOKYBaHHS, 130JIS11I0 CTPYMOBEAYYHX YACTHH, 3aCTOCYBAaHHS

M1JIBUIIIEHOT YaCTOTH, JIEKTPO3AIIUTHI 3ac00y.

Buxopucranns 1ux 3aco0iB y pI3HUX CIOJYYEHHSX JT03BOJISIE€ 3a0€3MEYUTH 3aXUCT
JHOJeH BiA JOTUKY JO CTPYMOBEIYUYMX YACTHH, Bl HEOE3MEYHOro Mepexoly Halpyru Ha
HECTPYMOBEIy4l YACTUHU, B1Jl KDOKOBUX HAMNPYT 1 T.II.

HaifyacTiine BHKOPHCTAaIOTh 3aXMCHE 3a3€MJICHHS. 3aXHCHHM 3a3€MJICHHSAM
HA3MBaIOTh HABMHCHE CJICKTPUYHE 3'€JHAHHS 13 3eMJIet0 a00 ii eKBIBAJICHTOM METaJIeBUX
HECTPYMOBEIyUHX YAaCTHH, AKI MOXYTb BUSIBUTHCS I11]1 HApyrow. BoHo mpu3HaueHo ais
YCYHEHHSI TOpa3Ku EJNEeKTPUYHUM CTPYMOM Y BHUIMAJKY IOTUKY IO HECTPYMOBEIYUHX
METaJEeBUX YAaCTUH €JIEKTPOYCTAaHOBKH, OKa3aBLIMMCS IT1J] HAIPYTOIO.

['paHuyHO MPUITYCTUMUN OMIp 3a3€MJICHHS B €JIEKTPOYCTAaHOBKAX 3 HAIPYrol0 0
1000 ¥V ne noBuHHe nepeBuuryBatd 4 OM y Oyap-skuii yac poky (R4 Om). ITpu upomy
CTPYM, IO IPOXOIUTH Yepe3 Tito oauau < 0.05 A. [2]

Bubupaemo tm 1 TeOMETpHUYHI pO3MIPHU 3a3eMJICHb: KOHTYpHE - | = 2M; d =40
MM. BijicTaHb MK BEpTUKAJIBHUMHU 3a3€MJIEHHSIMH BUOMPAEMO PIBHUM

L=1wm.

Busnayaemo po3paxyHKOBHI MUTOMUIN OMIp IPYHTY:

Praci. = Pgus. ¥ 5> A€ (10.7)

Py = 80 OM — muromuii omip rpynry; [1]

w =2 - KIIiMaTuYHu# KoedimieHt. [1]

Pracs. = Pous. "V = 2-80=160m - m

R, - OHIp OJHOTO BEPTUKAJIBLHOTO 3a3€MIIMTENIS 3 YPaXyBaHHSIM ONOPY IPYHTY.

cmp.
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| | d
[ 1

Fildr 1|-| 1

o, = Ppace. [ln2'1+lln4H+l ,OM (10.8)
2.l d 2 4H-I

d=40mm, 1=2m,te=1, H=L/2+t=15m

160 22 1 415+

cp. n +—-In =63, OMm
o 2-m-10 004 2 4-15-1

BusHaunmMo KIJIBKICTB BCPTUKAJIBHUX 3a3eMJIFOBAYiB

R
= 10.9
npactt. R ( )

pacu

n =67?=16=20 , IOT

pacu.

Busnayaemo omip cUCTeMH BEPTUKAIbHUX 3a3€MJIIOBAYIB

R _Rcmp_ 63
“ pon 20-06

=525, 0M (10.10)

n - Koe(iLiEHT BUKOPUCTAHHS BEPTUKAIbHUX 3a3emiitoBadiB [1, T.20]

JIOBXXKHMHA CTIOIYYHOT CMYTH IIPU PO3MIILIEHH] 10 KOHTYPI1

Omnip cMyTH 3 ypaxyBaHHSAM OMOPY IPYHT

2

ppaw. ln lno.z 160 1 88 . 2

an = = n =514,0M (1011)
" p2xl d-t, 0.55-2-3.14-88 0.02-0.05

3aranpHuil omip BCi€l CHCTEMHU

Roﬁm.cm. ' an _ 514 : 525 _

Roow. = - =26, Om (10.12)
" Reyem t R, 5144525
ROﬁm = R()on
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IToxexna npodiiakTUKa

3axo/y 1010 TOXKEXKHOT MPOPITAKTUKY TIAPO3ILISIOTH Ha!

Opranizaiiiiiti - npeaycMaTpUBarONIUe TPaBUIIbHY €KCIUTyaTalliio MalluH,
MpaBWIbHHUI 3MICT OYJIMHKIB, TEPUTOPIi, TPOTUIOKEKHHUI THCTPYKTaK POOITHUKIB Ta
CITy>kOO0BIIIB 1 T.1I.

TexHniuHi - mpexycMaTpUBAIONIKE JOTPUMAHHS MPOTUIIOKEKHUX MPABUII, HOPM TIPH
MPOCKTYBaHHI OYIMHKIB, MPU MPUCTPOI €JESKTPOIPOBOIIB 1 BCTATKyBaHHS, ONIAJICHHS,
BEHTUJISILT, BUCBITJICHHS, IPABUJIBHE PO3MILIEHHS BCTATKYBaHHS.

PexxumHi - mpexycMmaTpuBaroire 3a00poHy MajliHH B HE BCTAHOBJICHUX MICIISIX
Excrutyaraitiitti - mpodijakTU4H1 OTJIsM, 0 MepeadadaroTh CBOEYACH, PEMOHTH 1
BUNIPOOYBAHHS TEXHOJIOTTYHOTO BCTATKyBaHHS. [1]

Marepianu, 3aCTOCOBYBaHI1 JjIsl KOHCTPYKIIIH, 10 0OTOPOIKYIOTh, 1 00poOKHU
NPUMIIIEHb, TOBUHHI OyTH BOTHECTIMKUMU. Y Oy/IWHKY NOBHHHE OyTH nepeadaueHe He
MEHIII IBOX €BaKyalliiHUX BUXOIB. ¥ MPUMIIICHHSAX HEOOX1THO OOMEXKUTH
3acTocyBaHHs JepeBa. [Ipoxonu, kKopuaopu i poOoUi MicCIis HE CIIiJT 3aXapalyBaTu
apX1BHUMH MaTepiajlaMy, anepom 1 T.1. Y CUCTEeMI BEHTHIIALIT HOBUHHI OyTH
nependayeH1 KianaHu i MePEeKpUTTs BO31yX0BOI0B Ipu noxexi. [ToBiTpoBoan,
BEHTUJISILIHI KAMEPU M PeryJsIoryl MPUCTPOi CUCTEM BUKOHYIOTHCS 3 HECTIAIEHHUX
MaTepiais.

IMoxkexxHa aBTOMATHYHA CUTHAJTI3aNIfA.

Haii6inpm egexTuBHUM 3ac000M OOPOTHOH 3 MOKEKEI0 Ha 00YNCITIOBAIIBHOMY
IIEHTP1 € yCTaHOBKA HA HUX CUCTEMH CJICKTPUYHOI MOXKEKHOI CUTHAJTI3aIlii.

[ToxexHa eneKTpruuHa CUTHAI3aIlis CITYKUTh JIJIsl IIBUKOTO TIOB1IOMJICHHS
CILy’KOM MOKEXKHOI OXOPOHU PO BUHUKILY TIOKEKY B IKOMY-HEOY b IPUMIILIEHH] a00
CHOPY/PKEHHI MIANPUEMCTBA. Y CUCTEMHU aBTOMATUYHOTO MOMXKEKOTACIHHS BKIIOYAETHCS
TaKOX 1 IOKeXkHa curHamsanis. [Ipu HeoOX1AHOCTI MOKEKHA CUTHATI3aLIsS MOXeE OyTH

CITOJTyY€HA 3 OXOPOHHOKO CUTHAJIU3AITiS.
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CucreMa aBTOMAaTHYHOI OKEKHOI CUTHAII3AIll] CKJIAIa€ThCS 3 N3BEIaTEIEH-
JATYUKOB, YCTAHOBJIFOBAHUX Y MIPUMIILICHHSX, 1110 3aXUIIAIOTh BiJI MOXKEXK1, TPUHOMHOI
CTaHIIii (pO3TalllOBaHOI B MPUMIILIEHH] MOKEKHOI KOMaH/IN ), JXKepeJl eJIeKTPOKUBIICHHS

1 eJIEKTPUYHOT MEPEXi, 110 3B'SI3yI0Th U3BEIIATEINH 13 MPUHOMHOIO CTAHIIEKO.

CucreMu aBTOMATHYHOI0 MOKEKOTACIHHSA.

Cepen aBTOMaTHUHUX CUCTEM TOKEKOTACIHHS HA IPOMUCIIOBHUX MIIMPUEMCTBAX
HaNUMOIIMPEHIII COPUHKJIEPH] i IpeHYepHUE YCTAHOBKU. BOHU ABISAIOTH COO0I0
PO3/iIeHY PO3MOAUIEHY BOJOTIHHY MEPEXKY 3 PO3MIIIIOBAYA BOJISHUX CTPYMEHIB 200
MOBITPSHO-MEXaHIYHOI MMHU 32 IOMOMOTOI0 CIIPUHKIEPHUX a00 IPEHUYEPHBIX TOJIIBOK.

CrnpuHKIepHa POCIHIIIIOI0YA FOJIIBKA MA€ BUXITHUN OTBIp, 3aKPUTUN CKISTHUM

KJIAITaHOM, YTPUMYBAHHUM 3dMKOM, BUT'OTOBJICHHUM 3 JICTKOILNIABKOT'O MCTAJICBOT'O CILIABY.

[Tpu migBUIIEHH] TEMIIEPATYPH MOBITPS, HATPITOTO MOTYM'sIM TTOXKEXKI, IO
TI0YaJI0Csi, BHACIIIOK PO3IUIABIIOBAHHS CIIABY 3aMOK PO3IAIa€ThCS W 3BUIBHSE KITamaH,
yepes sIKUi BOJIa, Ma/Ial0uy Ha PO3ETKY, PO3MOPOIIYETHCS ¥ 3pOIIYE Majayy peyOBUHY.
CruiaB 3aMKa 3aCTOCOBYIOTH 13 TEMIIEpaTyporo iaBiaeHus 72, 93, 141, 182 °Cy
3aJIEKHOCTI B1J] YMOB MOXJIMBOTO 3aropsinHsa. OJHOYaCHO 3a JOTIOMOTOI0 KOHTPOJIHHO-
CUTHAJIBHOTO arapaTa MoJIa€ThCs 3ByKOBUM CUTHAJI, BO3BEIIAIOIINHI MPO MOKEKY.

JIpeH4epHi yCTaHOBKH IPYMHOBO] /i1 TAKOXK CKJIAJIal0ThCS 3 PO3TaTy XK1
TpyOOTIPOBO/IiB, 00IaAHAHMX JPEHUCPHUMHU PO3MIIIIOBAYaMU TOJIIBKaMHU, ajie 0€3 3aMKiB,
3 BIIKPUTHMH OTBOPaMHU I BUXOAY BOAHM. BuXia BoIW 3aKpHUTHIA KJTaITaHOM T'PYITOBOT
aii. [Tyck BoaM 11 raciHHS MOXKEX1 MOKe 31HCHIOBATHUCS BpYUHY a00 aBTOMATHYHO.

BupoOnu4a canirapis.

Hopwmu no BupoOHMU1i caHiTapii i TirieHi npami BU3HaA4aioTh IPUCTPIA BUPOOHUUUX

1 TOOYTOBUX MPUMIIICHB, POOOYMX MICIh BIATOBITHO 10 (Pi310JI0Ti1 ¥ TIri€HOO mparli, a

TaKoXX 0e3MedyH1 MeXKi1 3MICTY B MOBITP1 BUPOOHUYMX MPUMIIICHB Ta3iB, Hap 1 T.1I.

ApK.

64

3mH. | Apk. Ne dokym. llidnuc | Aama




[IpaBuna it HOpMU IO TEXHIIlI O€3MEeKH i BUPOOHUYOI caHiTapli HEOOXiTHO
JOTPUMYBATH SIK PU MPOEKTYBaHHI, TaK 1 IPH €KCIUTyaTallli IPOMHUCIOBUX 00'€KTIB,

YCTaTKyBaHHS.
Po3paxyHOK NpOAYKTUBHOCTI BEHTHIISILIII.

BenTumnsaiist mpu3HadeHa I 3armo0iraHHs HarpoMaJKEHHS B IMOBITP1 MPUMIIICHHS
IIKIJTMBUX PEYOBHH, a TAKOXK I 3a0€3MEUCHHS 3aJIaHUX METCOPOJIOTIYHUX YMOB Y
BUPOOHHWYOMY TpUMilleHHI. BoHa 1ocsAraeTbcs BUIAJEHHAM 13 IPUMIIICHHS
3a0pyAHEHOTO TMOBITPS (BUTSDKHA BEHTWIIAIISA) 1 MOJAYE0 B HBOTO CBIXKOTO IOBITPS
(MpUIITMBHA BEHTWIAIISA). Y 3araJbHOMY BHIIAJKY Il KiIJTBKOCTI MOBITPS MOBUHHI OyTH
piBHI. MOXIMBOCTI BEHTWIALII 10 BIABOAY TEIUIa 13 MPUMIIICHHS OOMEXKEH1
TEMIIEpaTypOoI0 30BHIIIHBOTO MOBITPA. [lo cnocob1 nepemMilieHHsl MOBITPS PO3PI3HAIOTh
NPUPOAHY ¥ IITYYHY BEHTHIISIIIIO, @ TAK CaMO 3MIIIaHY.

JIns TTpOEKTOBAHOrO HEOOXIMHMM NPUCTPi aBapiiHOI BEHTWJIALII, TOMY IO
MOJKJIMBO PANTOBE HAIXOKEHHS B TOBITPS OUTBIIUX KUTHBKOCTEH IIKIIJIMBHX PEUYOBUH
(mpu BUTOKY XO0JIOJ0areHTy). s po3paxyHKy MPOAYKTUBHOCTI BEHTHJISIT HEOOX1THO
3HaTH KUIBKICTh IIKJIMBUX PEYOBUH, IO MOMAJal0Th y TMOBITPS poOOYOi 30HHU.
KinbKicTh MOBITps, HEOOX1THOTO Il BEHTHJIALII MOKHA BU3HAYMUTH, 3HAIOUU KITHKICThH
IIKIIJIMBUX PEUYOBUH, IO BUIUIAIOTHCS, 1 IXHBOI KOHIEHTpallll B M0 BUAAISIE U
OPUTOYHOM MOBITPI. sl 3pa3KOBHUX PO3PaxyHKIB BUKOPUCTAEMO METO KPATHOCTI:

L=kV, M/u (12.2)

e k — xoediieHT KpaTHOCTI, //200uHa,

V — 06csar MpUMILIEHHS, M,

KoedimienTn kpaTHOCTI BEHTHIIALIT MPEICTABIIEH] B HACTYTHIN TaOJIHUIIi:

ABapiiina
PeuyoBuna Bursxkka [Tpurus P
BHUTSI)KKA
®peonu 4 3 4
OO0csr 11eXy CTaHOBHUTD
V=AB-H M (12.3)
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e A — nopxuHa uexy, 4 = 12 m;
Y — mmpwuna uexy, B = 24 m;
H —Bucora uexy, H = 5 m.
L =12-24-5-3,5=5040 m°/ u.

[ToTyXHICTh €1EeKTPOABUTYHA BEHTUJISATOPA BU3HAYAETHCS 10 (POopMyIIi:

k-L-H-107°
N = , K@mn. (12.4)
3.6- N serr . M iepen.
ne H — aeponunamiunuii omip npuitmaemo 250 [la.

K- KoeilieHT 3amnacy, npuiiMmaemo 1,5
Heenm. = 0.6 + 0.8, npuiiMaeMo Ngenm. = 0.7,
Nnepeo. = 0.9 = 1, TPUAMAEMO Hpepes. = 0.935.
ToJl MOTYKHICTh €IEKTPOIBUTYHA BEHTUJISTOPA:

_ 1,5-1260-5040-10"°
3,6-0,7-0,95

~ 0,8 xem

[0 = 3 kpamuicmv NPUMAIHCHOU BEMMUNIAYUU
L=35-12-24= 4320 m’/ u He0OX0MUMBIH BO31yX000MEH

_ 1,5-960-4320- 107
3,6-0,7-0,95

~ 0,3 kem

O = 4 kpamuicme asapitiHoi eemmuiAyuu
YcraHoBioeMo BeHTHIIATOPH (2 mT. pobouunx; 1 pe3epBHUI 715 aBapiitHOT
BEHTWIAIIIT). BiAMOBITHO 10 BUKOHAHOTO PO3pPaxyHKY IO KaTajo31 BUOUPAEMO

nigxoasmyit BeHTuasatop. LI — 70 Ne5 Ny=0.55 n=915 o6MiH.
Po3paxyHok BUpOOHUYOTO OCBIUECHHS.

[IpaBWIIBHO CHPOEKTOBAHE W BUKOHAHE OCBIUCHHS Ha OyAb-SKIM MIINPUEMCTBI
3a0e3mnedy€e MOXJIHMBICTh MPABWIBHOI BUPOOHWYOI AisutbHOCTI. CTaH HEPBOBOI CHCTEMH,
CXOPOHHICTh 30Dy JIIOJUHU W Oe3leka Ha BUPOOHUIITBI 3HAYHOI MIPOIO 3aJICKUTh Bij
yMOB OCBIYEHHS. [3 1€l mpuurHU HEOOX1AHO 3pOOUTH PO3PAXYHOK CUCTEMHU LITYHYHOIO
BUCBITJICHHSI MIPUMIIIIEHHSA, V SIKOMY TIepeOyBalOTh pOOITHUKH, IO CTEXKATh 32 POOOTOIO

BCTAaTKYBaHHS B MAllIMHHOMY B1JIJIIJIEHH] IEPECYBHOI pepHKepaTOPHOi YCTAHOBKHU.
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Po3paxyHOK cHCTeMH IITYYHOTO BUCBITIEHHS MPOBOJUMO IMPH HACTYITHHX
BUXIJHUX JAHUX:

JoBxuHa uexy, A = 12,0 m;

[[upuna uexy, B = 24,0 m;

BHCOTA MIABICY CBITWIbHUKA h=4,5 M,

Hampyra B Mepexi V' =220V.

Jlo moyaTtKy po3paxyHKy HEOOXITHO 3pOOMTH BHOIp JKEpen CBITJIA, THUII
CBITUJILHUKIB, CHCTEMY OCBiueHHs. BuOMpaeMo K JKeperno CBITIa ra30pPO3PSIHI JIAMITH.
Cucrema ocBiueHHS - 3araibHa. Bubupaemo cBitunpHuku Ty [IBJIIL.  Jlami
PO3MOIIIEMO CBITHIIBHUKY M BU3HAYAEMO IXHIO KUIBKICTb.

3a0e3nedeHHs] PIBHOMIPHOTO PO3MOAUTY JIKEpesla JOCATAEThCS B TOMY
BUMAJIKYy, SKIIO BIJHOIIEHHS BIJACTaHI MK I[IEHTpaMu CBITHJIBHUKIB (L) 10 BHUCOTH
iXHBOTO MIABICY Haa PoOOYOI0 MOBEPXHEIO (/pss) CTAHOBHUTH MEBHE YUCIO IS THUILY
CBITHIJIBHUKIB.

. L

VY nupoMy BUNaAKy npuimMaemMo —— = /,2

pab

[Tputimaemo hpas =4,5 m, Togi L = 5,25 m

BusznauaeMo KUIBKICTHh HEOOXITHUX CBITHJILHUKIB:

A-B
N= 2 (12.5)
L
12,0-24 .
N = ’0—2’0 =9.6 ~10 CBITHJILHUKA
5.25
BusnauaeMo CBITIIOBHH MOTIK JIAMII CBITWJIbHUKA:
E -S-x-z-100
@= 02 am (12.6)
N-n
ne E, — MiHiManbHa HOpMOBaHa OCBiUeHHS, npuiiMaemo E, =100 ax[1],
S — nmomia npuMitieHss, S = 288,0 m 2,
0o — Koe(illeHT 3amacy, 1110 BpaxoBye CTapiHHsA jJamil, do = 1,3, [1].
Z - BIJIHOUIEHHS CEPEIHbOI OCBIYEHSIM JI0 MIHIMAIbHOTO,
z = 1,1 (s TIOMIHECHIIEHTHUX JIAMIT),
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n - Koe(DiieHT BUKOPUCTaHHS CBITIOBOTO TIOTOKY, IO 3aJIEKUTh BiJl
BEJIMYMHM 1 - IHJEKCY IpuMitieHHs [1].
Bu3Haunmo 1HAEKC NIPUMIILIECHHS:
A-B

i = , (12.7)
bpad ) (A+ B)

io 120240
4,5-(12,0 + 24,0)

)

_ 100-12-24-1.3-1.1
9-1.8

D = 25422 am

BianoBiiHO 10 BUKOHAHOTO PO3PAXyHKYy BUOUPAEMO S5 CBITUIBHUKIB 13
tproMa Jamiamu (n=2) JIb 80 (=80 BT) 31 cBiTI0BUM OTOKOM 5220 1M.
IToTyXHICTb 371€KTPOCBETUIIBHON YCTaHOBKHU:

R =r*N*n = 80%9*2 = 1440 Br.

JoJlikapHsiHA 10MIOMOra MOTEPNIoOMY.

VY BUnNaiKy OTpy€EHHS POOOUOI0 PEYOBHHOIO XOJIOMIBHOI YCTAHOBKU OTEPILIOTO
noTpiOHO BUBECTH Ha CBIXKE MOBITPS 00 B YUCTE TEIUIEC MPUMIIIEHHS, 3HATH 3 HHOTO
3a0pyTHEHHI XOJIOAMIBHIM areHTOM OJIAT, MPOCTEKUTH, 1100 MOIUX HOTr0o OYI10
BUIbHUM, 1 HaJJaTH TOMY TOBHUM CIIOKIH.

VY BCIX BUIIaJKaxX OTPYEHHS JAaBaTH BAUXATH KUCEHb (mpoTsarom 30 - 45 xB.) 1
3irpiBaTH XBOpOro rpiikamu. [Ipu 1isoMy moTpiOHO TOTPUMYBATUCS 00EPEIKHOCTI, 11100
HE BUKJIMKATH OIIKiB, TOMY LIO MPHU INIMOOKOMY CHI MOXJIMBE 3HUKEHHS 00JII040i
gyTIMBOCTI. JloOpe naTu MilHKMM coloAKuii Jyai abo kaBa. Skmo Oyae nmotpeda natu
BJIMXAaTH 3 BaTKU HAIIATUPHUM CIIUPT.

[Ipu po3apaTyBaHHI CIU3yBaTOI 000JIOHKH PEKOMEHIYEThCS MOJIOCKATH TOPIIO U
IPOMUBATH HiC 2 % - HUM PO34rMHOM cou abo Boor0. HezanexxHo Bij cTaHy
NOCTPaJABIIEro BiH MOBUHEH OyTH BiANpaBieHui 10 jikaps. [Ipu yaymeni it kanun

XBOPOTr'0 BapTO TPAHCIOPTYBATH JIe:Kaun
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[Ipu BayuenHi GpeoHy B 04l iX MOTPIOHO MPOMUTH CTPYMEHEM YHUCTOT BOAM i 110
IPUXOAY JIKaps HAIATTH TEMHI 3aXUCHI OKyJisspu. He MokHa 3a0MHTOBYBAaTH OKa 1
HAaKJIaJaTH MOB'A3KY.

VY Bumnajky BIydeHHs (PpeoHy Ha MIKIpY 00 YHUKHYTH OOMOPOKEHHS BapTO
00poOuTH ypakeHa AUISTHKA TeIio Boao (35 - 40 °C), a y BUnajKy rnopasku BeJIUKO1
YaCTHHHU T1JIa 3pOOUTH 3arajibHy BaHHY. BuTupatouu Ti10 micis BaHHU, TOTPIOHO
npUKJIaaaTu 100pe BOMpae BOy pyIIHHK, a He po3TtupatH ii. [licis uporo Ha
YIIKO/DKEHY AUISHKY HAaKJIaIaloTh MOB'SI3KY 3 Ma33io (BumaeBchkoro ado
NEeHUIWUIMHOBOM ). MOKHA BUKOPHUCTAaTH HECOJIOHE BEPILIKOBE 00 COHAIIHUKOBE MaclIo.

[lepmia momikapHsIHA JOTTOMOTa PU HEIIACHUX BUMAAKaX BiJl €JIEKTPUIHOTO CTPYMY
NOJIATAE Y BUKOHAHH] HACTYIHUX A1l

-3BUIBHEHHS MOTEPIIUIOTO Bif il CTpyMy (BIAKIIOYUTH €JIEKTPOYCTAHOBKY,
nepepyOaTH MPOBEACHHS, CKUHYTH 3 HOTO MPOBEACHHS 32 TOTIOMOTOI0 JICPEB'THOTO IIiMKa
HT.0);

-HaJaTu TePIIy MEIUYHY JOTIOMOTY (CIOKIM, CBIXKE TOBITPS, IPHU HEOOX1THOCTI

3pOoOHTH MITyYHE JUXAHHS, 30BHITHINA Macax ceplls, ToCIiTati3aris).

BucnoBok:

B Vkpaini Ha 1aHuii MOMEHT TIOTaHO BUKOHYIOTHCS MpaBa JIOWHU, @ TUM OUTbIIE T
0e31eKolo Maill Mpyu BUPOOHUIITBI, TOMY HEOOX1AHO MPUHAMATH PIILICHHS IS
npo(iTaKTUKY Ta MOKPAIICHHIO YMOB Tparli B 11iii cgepi. Po3risHyTi muTaHHS OXOPOHH
palll JO3BOJIAIOTH MOKPAILIUTH CAMOIIOUYTTSI JIFOJ€H, YMOBH Ipalli, a TAKOX IPUBOIATH

710 3HMKEHHS! BUPOOHHULITBO TPAaBMaTU3MY, IPO(eCciiiHuX 3aXBOPIOBAHb.
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11. IIMBiJIbHMH 3aXHUCT

Tema: 3a0e3neueHHs CTIHKOCTI pOOOTH MPOMHUCIIOBUX HiJIPUEMCTB B
yMOBaX HaJI3BUYAHUX CUTYyaIlii

ITig crifikicTIo poOOTH 00'€KTa HAPOJIHOTO TOCTOIAPCTBA PO3YMIETHCS
34aTHICTh 00'€KTa BUIYCKAaTH BCTAHOBJIEHI BHUAM MNPOAYKLIii B oOcsrax i
HOMEHKJIATypax, nepeadadeHnx BIAMOBIIHUMH MJaHaMH (7151 00'€KTIB, 10 HE
BUPOOJISIOTH MaTepialibHI IIHHOCTI - TPAHCIIOPT, 3B'I30K 1 1H. - BAKOHYBATH CBOi
¢yHK111), B YMOBaX HaJ3BUYaHUX CUTYalliil, a TAKOK MPUCTOCOBAHICTb LILOT'O 00'€KTa
710 BITHOBJICHHS Y BUTIQJIKY YIIIKOJI>KEHHS.

3axoy 11010 3a0€3Me4YeHHs CTIHKOCTI poOOTH 00'€KTa HacaMrepe MOBUHHI OyTH
CIpSIMOBaHI Ha 3aXHWCT POOITHUKIB Ta CIYy»XOOBIIIB Bia HachinkiB Ham3puuaitHmx
CUTyaIlii; BOHHM TICHO TMOB'S3aHi 13 3axo0jJaMd IOJI0 MIATOTOBKH W IPOBEICHHS
pPATYBaJbHUX 1 HEBIAKIAJHUX AaBapiliHO-BIJHOBIIOBAIILHUX POOIT Yy OCepeaKax
YPKEHHsS, TOMYy IO O€3 JIIOJACBKUX pPE3epBIB 1 YCHIIIHOI JIKBIJALII HACIHIJIKIB
HAJ3BUYAWHUX CHUTyalllll y oOcepeakax ypaKeHHS MPOBOJUTH 3aXOJU IIOJ0
3a0e3neueHHss €(eKTHOi poOoTH 00'€KTIB HAPOAHOTO TOCIOAAPCTBA MPAKTUYHO
HEMOKJIUBO.

Jnsa  gocniikeHHs TIATOTOBKM 00'€eKTa 10 3aXUCTy BiJ HAcCHIJAKIB
HAJA3BUYAMHUX CHUTyalii, OI[IHKKM (I3UYHOI CTIMKOCTI W pO3pOOKM 3axO0iB
3a7y4arThCs 1H)KEHEPHO-TEXHIYHUM nepconan 1 npamiBauku mTady [{O o6'ekra; y
HEOOXIIHUX BUMAJKaX - CHIBPOOITHUKH 200 rpynu (BiAAUIM) HAYKOBO-JOCIIIHUX 1
NPOEKTHUX OpraHi3aifiif, TMOB'S3aHUX 3 POOOTOI MIANPUEMCTBA. 3arajbHe
KEPIBHUIITBO JOCIIDKCHHSAMHU 3AilicHIOe HadalbHUK 11O (aupexTop) mianmpueMCTBA.
Moro Haka3oM BH3HAUAIOTHCA POOOYI TPymH I JAOCTIIKEHHS i pO3poOKHM
3aXO0JIB IIOJ0 MIABHUIIEHHS CTIMKOCTI poOOTH 00'€éKTa B yMOBax HaJI3BUYANHHX
cutyauii(HC). OpgnHouacHO po3poOnsieTbess W 3aTBEPAKYETHCA IJIaH IPOBEACHHS
nociiKeHb. KepiBHULTBO poOOYMMHU rpyrHaMu MOKJIAJAETHCSA HA TOJIOBHOIO 1HKEHEpa
00'exTa, IpU SKOMY CTBOPIOETHCS T'PyNa KEPiBHHUIITBA TOCIIIKEHHIM, po00Yl TPyIH

3BUYAMHO BIJINOBIAAIOTh OCHOBHUM  BUPOOHHYO-TEXHIYHUM CITyk0am 00'eKTa.
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Ha npomucioBux 00'€KkTax, SK NOPABWIO, CTBOPKIOTHCS pPO0O0Yl T'PYIIM 10

JTOCIIIJDKEHHIO CTIMKOCTI:

- OyIUHKIB 1 CHOPY/KEHb, CTapIUMH IPYyNU - 3aCTYIHUK JIUPEKTOpU IO
KamTaibHOMY OymiBHULITBY (HadanpbHUK OKC);

- KOMYHQJIBHO-EHEPTCTUYHNX MEPEXK, CTApIIUH TPyNu - TOJOBHUU EHEPIeTHK;

- BEPCTATHOTO W TEXHOJIOT1YHOTO BCTAaTKYBaHHS, CTAPIIUN TPYIH -
rOJIOBHUI MEXaHIK;
- TEXHOJIOTIYHOTO MPOIIECY, CTAPIINI TPYMH - TOJTOBHHUIA TEXHOJIOT;
- KepyBaHHS BUPOOHUIITBOM, CTapIiMii TPyNmu - HAYaJIbHUK BUPOOHUUYOTO
BIALTY; .
- MaTepiaIbHO-TEXHIYHOTO TIOCTAYaHHsI ¥ TPAHCIIOPTY, CTAPIIHNI TPyITH
3acTynmHUK aupektopa no MTC (mavanbauk Bigaiury MTC).

Kpim toro, crBoproeTses rpyna mrtady 1O o0'ekta, y Ky BXOIATh KEPIBHUKHU
OCHOBHUX CITY>K0 00'eKTa.

i rpynu npoBOJATH BCIO PO3PaXyHKOBY pOOOTY 3 IOCTIHKEHHS CTIHKOCTI poOOoTH
o0'exkta. 3amexHO BIiA ocoOmuMBOCcTel 00'ekTa, HOro po3MmipiB 1 CKIATHOCTI
BHUPOOHUIITBA YHUCJIO TPYII, iXHIN CKIaj 1 3aBJaHHI MOXYTh MiHsATHCS. KiHIleBa MeTa
TaKMX JOCIiKEHb - OLiHKa CTiiKocTi podoTu 00'exkta B ymoBax HC i Bumykysanns
HaWOUTbIl e(EeKTHUBHUX 1 EKOHOMIYHO BHIpPaBJAHUX UUISIXIB 1 CHOCO0IB ii
1 IBUIIICHHS.

Ha mnepmomy erami AOCHIJ)KEHHS TMPOBOJUTHCS aHali3 YypasuBOCTI
IPOMMCIOBOrO 00'ekTa U oliHka crifikocti Horo po6oru B ymosax HC. Ha
IpyroMy €eTari - po3poO0sIOThCS 3aX0M LIOAO0 MIABUIIEHHS CTIMKOCTI ¥ 3aB4acHii
M AroToBIN 00'€KTa 10 BITHOBICHHS.

VY pe3ynbTaTi BUBYEHHS BCIX MUTaHb y pOOOYMX IpyIax 1 NPOBEACHHS T'OJOBHUM
IHKEHEPOM pa3oM 3 KEpiBHUKaMU TPyl MOMEPEeIHHOTO OOTOBOPEHHS MiJICYMKIB
JTOCHIJKeHb T'PYMNOK KEPIBHMUIITBA CKIAJA€ThCS 3BiTHA JOMOBIAb 1 IuIaH-Tpadik
HApOIIyBaHHS 3aX0O/iB 1010 MiJBUIIEHHS CTiiikocTi pobotu 06'exra B ymoax HC. V
KO)XHOMY PO3JUJI1 MJaHy BKa3yKThCS 3axoJd, BUKOHYBaHl 00'ekToM,

NPOEKTHUMH W I1HIIUMHU oOpra”izamisiMud. Y 1iIadi abo [gojaTKax N0 HBOTO
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BKa3yIOThCSl OOCST 1 BapTICTh 3alUIaHOBAHUX POOIT, JHKepena iHaHCyBaHHS, OCHOBHI
Marepiaiu 1 iXHS KUIbKICTb, MAallMHU W MeXaHI3MH, poOouda cuiia, BiAMOBiAAIbHI
BUKOHABIl, CTPOKM BUKOHAHHS U T.]I.

[e#t nmnan-rpadik KOXKHOro 00'€KTa 3aTBEPIXKYETHhCS AUPEKTOPOM MiANPUEMCTBA,
HAJA€ThCS Ha 3aTBEP/DKEHHS Yy BHUIIECTOANMIMNA BUPOOHWYMIA oOpraH (HaIpHWKIaI, B
00'e JTHAHHS, TOJIOBKOM), Y SIKHd BXOJIUTH 00'€KT.

TakuMm 4WMHOM, JOCHIJIKEHHS CTIMKOCTI - IIeé HEOJHOpa3oBa Jisg, a TPUBAIUH,
OUHAMIYHUM Mpolec, IO BUMarae NOCTIHHOI yBaru 3 OOKy KEpIBHHUIITBA,
1H)XEHEPHO-TeXHIYHOTO nepcoHany i mrtady 1O ob'exra.

JocmikeHHsT CTIMKOCTI MOYMHAETHCA 3 BUBYEHHS (DAKTOPIB, IO BIUIUBAIOTH Ha
CTIMKICTh pOOOTH 00'€KTa Y BOEHHHIA Hac.

CyyacHuil TUIIOBUI KOMIUJIEKC MPOMHUCIOBOIO MIJNPUEMCTBA BKIIOYAE OyAMHKH
W CHIOPYKEHHS, Y SIKMX PO3MIIIYIOThCS BUPOOHUY1 1IE€XU, BEPCTATHE U TEXHOJOT14HE
BCTaTKyBaHHS; CIIOPY/IKCHHS E€HEePreTUYHOTO rocro/IapCTBa, CUCTEMU
EHeprorocTayaHHs; 1H)XXEHEPH1 ¥ MaJMBHI KOMYHIKaIlii; OKpeMO BapTi TEXHOJOT14YHI
YCTAHOBKHM; MeEpeka BHYTPIIIHROTO TPAHCIOPTY, CUCTEMH 3B'SI3KYy ¥ YMpaBIiHHS,
CKJIQZIChKE TOCIOJAapCTBO; pi3HI OyIUHKM W CHOPY/DKEHHS aJMIHICTPaTUBHOTO,
no0yTOBOro M rocnoaapchbkoro npuzHaueHHs. [liBUILIEHHS CTIHKOCTI pobOTH 00'€KTa
OyJe, BIacHe KaKy4H, IOCATATUCS IUIIXOM MOCHICHHS HalOUIbI caOKux (Ypa3iuBHX)
€JIEMEHTIB 1 JIISIHOK 00'ekta. s mMbOro Ha KOXXHOMY OO'€KTI 3aBYaCHO Ha OCHOBI
JOCTIDKEHHS TUIAHY€ETBCA I TMPOBOAUTHCA BEIMKUN 0OCAT poOiT, IO BKIIIOYAE
BUKOHAHHS OpTaHi3allifHUX 1 1HXKEHEPHO-TEXHIYHHX 3axoiB. OcoOJIMBO BaKJIUBE
3HAYEHHS MAa€ MPOBEACHHS 1HXKEHEPHO-TEXHIYHUX 3aX01B.

JlocsiITHEHHST Cy4acHO1 HAyKU W TEXHIKH, T03BOJSIOThH 3/IIMCHIOBATU TaKl PIllICHHS,
Ipu SKUX MIANPUEMCTBO OyJe CTIMKO J0 BIUIMBY Ha HbOT'O HABITh JIOCUTh 3HAYHUX
HAJJTUIIKOBUX THUCKIB. OpHaK 1€ TOB'S3aHe 3 BEJIUKUMHU BUTpaTaMH 3aco0iB 1
MarepiaiiB, siki MOXYTh OyTH BHUIIpaBAaHl TUTBKH TOCTPOIO HEOOXIHICTIO 3aXUCTY

YHIKQJIbHUX, OCOOJIMBO BaXKJIMBUX €JIEMEHTIB 00'€KTa.
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Jlo po3poOku 3ax0/iB IIOJMO MIJABUIIEHHS CTIHKOCTI Tpeba MiIXOAUTH TOCHTH
o0nymaHo, BCEOIYHO OIIHIOYM iX TEXHIYHY, TOCHOJAPChKY 1 €KOHOMIYHY
JOIIBHICTh. 3ax0u OyIyTh €EKOHOMIYHO OOTPYHTOBaHI B TOMY BUNAJKY, SKIIO BOHH
MaKCHUMaJIbHO MOB'sI3aH] 13 3aBJlaHHAMHM, PO3B'I3yBaHUMHU y 3BUUYAMHUX YMOBAX 3 METOIO
3a0e3neyeHHss  Oe3aBapiiiHOi  poOoTH  00'ekTa, TMOJINUIEHHS  YMOB  Ipa,
yIOCKOHAIIOBaHHS BHpPOOHMYOro mnpouecy. [IpuknagamMu Takux pilieHb MOXYTb
CIOY>XKUTH: BUKOPUCTAHHS CXOBHUII JUISS HApPOJHOTOCHOJApPCHKUX Iijel 1
00CIIyroByBaHHsl HaceJ€HHsA; OyIIBHULTBO MIJA3€MHUX €MHOCTEW ISl FOPHOYHUX,
OTPYHWHHUX 1 arpecMBHHUX piAuWH 1 raziB Ta iH. OcoOIMBO BeNMKE 3HAYCHHS Mae
po3po0Ka 1HKEHEPHO-TEXHIYHUX 3aX0/11B IPU HOBOMY OYJIIBHUITB1, TOMY 1110 B ITpOILIEC]
NpOEKTyBaHHA B 0araTb0X BHMAJKaxX MOXHA JJOMOITHCA JIOTIYHOTO CHOJYyYEHHS
3arajJbHUX 1HKEHEPHUX pillleHb 13 3axucHUMHU 3axojgamu 1{O, 1o 3HU3UTH BUTpaATH Ha
ixHro peanizanito. Ha icHyrounx 00'eKkTax 3aX0au 100 MiJBUIIEHHS CTIMKOCT1 IXHBOI
poOOTH JOIIIBHO TPOBOAUTH B MPOIECI PEKOHCTPYKIi ab0 BUKOHAHHS 1HIIUX
PEMOHTHO-0Y1IBEJIbHUX POOIT.

OCHOBHI 3aX0/¥ B pIIICHH] 3aBJaHb MIABULIEHHS CTIHKOCTI POOOTH MPOMUCIOBUX
00'€KTIB:

. 3aXUCT POOITHHUKIB Ta CIIyKOOBIIIB BiJ 30p0Oi MACOBOI'O YPAKEHHS;

. ABUIIICHHS MIITHOCTI ¥ CTIHKOCTI HABAXJIUBIIINUX €JIEMEHTIB 00'€KTIB 1
BJIOCKOHAJIFOBaHHS TEXHOJIOTTYHOTO TIPOLIECY;

. IABUILIEHHS CTIMKOCTI MAaTeplajbHO-TEXHIYHOIO OCTaYaHHS;

. ABUIICHHS CTIMKOCTI YIPaBIIHHS 00'€KTOM;

. po3po0Ka 3ax0/1iB II0JI0 3MEHIIEHHS WMOBIPHOCTI BUHUKHEHHS BTOPUHHUX
(dakTopiB ypaskeHHS i 30MTKY BiJ] HUX;

. TIJICOTOBKA JI0 BIIHOBJICHHS BUPOOHUIITBA ITICIISl Ypa)KeHHs 00'€KTa.

Po3po0ka i1 311iicHEHHS 3aX0/11B 100 MiJBUIEHHS CTIAKOCTI poOOTH 00'€eKTa B
O1BIIOCTI BUIMAJKIB MPOBOAUTHCS Yy 3BHYAHUX yMmoBax. Ta wyactuHa pooOiT,
BUKOHAHHS SIKMX MPOBOAUTHCA B yMoBax HC, mianyeThcst 3aB4acHO, @ BUKOHYETHCSA

npu norpo3i BuHukHeHHs HC.
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[Ipu pimeHH1 3aBAaHb MiABUIIEHHS CTIMKOCTI poOOTH 00'€eKkTa ocoOiMBa yBara
3BEPTAETHCA Ha 3a0€3MEUYEHHS YKPUTTS BCiX MPAIIOIOUYMX JIOJAEH y 3aXHCHHX
CIIOPY/DKEHHSX. 3 METOI0 BHKOHAHHS I[HOTO 3aBAaHHS PO3POOISIETHCS TUIAH
OCHAIlleHHs] ¥ OyJIIBHUIITBA HEOOXIMHOI KIIBKOCTI 3aXUCHUX CHOPYIKEHb, SKUM
nepen0ayaeTbCsa YKPUTTS POOITHUKIB Ta CIY>KOOBIIB Y HIBUIKOCTPOIOYMX CXOBHUIIAX Y
BUMAJKY HEJIOIIKY CXOBHIIIB, [0 BIJMOBIAAIOTh Cy9aCHUM BUMOTaM.

[TocunenHss MIITHOCTI OyAMHKIB, CIIOPY/PKEHb, YCTATKYBAHHS 1 IXHIX KOHCTPYKITIN
MOB's3aHE 3 BEJIMKUMH BUTPATAMU, TOMY T1IBHUINCHHS XapaKTEPUCTHUK TOIITHFHO B TOMY
BUIIAJIKY, AKIIO:

OKpeMi O0COOJMBO BaXKJIMBI BUPOOHWYI OYyAMHKH i CHOPYIKEHHS 3HAYHO
cnalKiImie 1HMMX 1 IXHIO0 MIITHICTH JOIIIBHO JOBECTH JI0 3araIbHOMPUIHSATOTO IS
JAHOTO TANPUEMCTBA MEXK1 CTIMKOCTI;

HEOOX1HO 30eperTd JMesKi Ba)XJIuB1 AUISHKH (11exa), SKi MOXYTh CaMOCTIHHO
(GyHKIIIOHYBAaTH MPY BUXO/I 3 Jaay 1HIIUX.

[TigBuIeHHs] CTIMKOCTI CHUCTEM €HEpPronoCTadyaHHsS BIAITpae 3HAYHY pOJb Y
KUTTEAISIIBHOCTI MPOMHUCIOBUX padoOHIB 1 OO0'€KTIB HApOJHOIO TOCIOAApCTBA.
[linBumeHHS CTIMKOCTI CHCTEMH €HEpPronocTayaHHs JOCATAETHCS MPOBEICHHIM SIK
3arajJbHOMICBHKHX, TaK 1 00'€KTOBUX 1HXEHEPHO-TEXHIYHHUX 3aXO0/I1B.

[mxeHepHi ¥ eHepreTWyHl KOMYHIKAIli MEepPEeHOCSAThCA B IMiJA3€MHI KOJEKTOPH,
HaWOUIBII BiAMOBIAIBbHI HNPUCTPOi (LIEHTPAIbHI JUCIIETUYEPCHKI PO3MOJUIbHI MYyHKTH)
PO3MIIIAIOTHCS B MiABATBHUX MPUMILIEHHAX OyIUHKIB a00 B CIeliaJbHO MO0YI0BaHUX
MIIHUX CIIOpY/KeHHsAX. Ha Tux mignpuemcTBax, /e yKJIaJaHHS KOMYHIKAIii, 110
NiABOJSITh, y TpaHIIesx abo TYyHEIsIX HE TPEIACTaBISETECI MOXKIUBUM,
BUPOOJISETHCA KPIIUIEHHA TPyOONPOBOAIB A0 €CTakaj, 1100 YHUKHYTH IXHBOTO
3pymieHHs: abo ckugaHHs. [1oTiM 3MILHIOIOTH caMi €CTakaau HUISIXOM YCTaHOBKH, IO
BPIBHOBAXYIOTh iX y MICLSX IOBOPOTIB 1 po3rajykeHb. JlepeB'ssHi onopu 3aMiHAIOThH

Ha MeTajieBl ¥ 3a11300€TOHHI.
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Jns  3abe3medeHHss TPOBEACHHS PATYBAJbHUX 1 HEBIOKIAIHUX AaBapiiHO-
BIJIHOBJIIOBAJIbHUX POOIT, a TaKOXK BUPOOHUIITBA HA ovaTKy micyis BuHukHeHHs HC (y
BUIIAJKy BUBOJAY 3 JaJy OCHOBHUX JDKEpPEd €HEPrOoKHUBJICHHS) CTBOPIOETHCS PE3EpB
ABTOHOMHHUX JIKEpes AJEKTPO- 1 BOAONOCTaYaHHs. 3BUYAWHO 11e¢ OyBalOTh MepecyBHI
€JEKTpOCTaHlIi i HAcOCHI arperaTd 3 aBTOHOMHUMHU JIBUTYHaMH, HaNpuKiIajg 13
JBUTYHAMU BHYTPIITHBOTO 3rOPSIHHS.

CTIMKICTP CHUCTEM eJeKTpomnocTadyaHHA o00'€KkTa MIJBUILYETHCS UIAXOM
N1JKJIIOYEHHS MOT0 10 JAEKUIBKOX JIKEpEeJ KUBJIEHHS, PO3AUIBHUM OJHUH B1J 1HIIOTO
Ha BiJCTaHb, IO BHKIIOYAE MOXJIUBICTh IXHBOI OJHOYACHOI ITOPA3KH OJHHUM
A1€pPHUM BUOYXOM.

Ha o0'exTax, mo MamTh TENIOBI eJIeKTpocTaHlii, o00JIaAHYIOTH
npuctocyBanuss naasa po6otru TELl Ha pi3HUX BHOax MaliuBa, BXUBAKOTH
3aX0/1iB MO CTBOPEHHIO 3amMaciB TBEPAOro W pPIAKOTO MajuMBa, HOTO YKPUTTIO U
MOCHJICHHIO KOHCTPYKIIIM CXOBUIIl TOPIOYUX MaTepialiB.

Y Mepexax eIEeKTPONOCTauYaHHS MPOBOJATHCS 3aXOAM IIOJO0 TMepeKiamy
NOBITPSHUX JIIHIM €JeKTponepeaad Ha MiA3€MHI, a JiHIA, MPOKJIaJeHUX IO CTIHAX 1
MEePEeKPUTTAX OYAMHKIB 1 CIOPY/KCHb - Ha JIHIT, TPOKJIAICH] MiJ] MiAJIOT0K0 TMEepIInX
noBepxiB (y cHeliaibHUX KaHajax).

[Ipyu MOHTax1 HOBHX 1 PEKOHCTPYKIli EJIEeKTPUYHUX MEPEkK YCTAHOBIIOIOTh
aBTOMATHUYHI BUMHKaUl, SIK1 MPU KOPOTKUX 3aMHUKAHHSAX 1 MPU YTBOPEHHI MEpeHANpyT
BIJIKJIFOYAIOTh YIIKO/KEH1 NUIAHKMU. IlepeHanpyru B JiHISX €JEKTponepenad MOXKYThb
BUHHUKATH B pE3yJibTaTl pylHyBaHb a00 YIIKOH)KEHb OKPEMHUX EJIEMEHTIB CHUCTEMH
eHepromnocrayaHHsi 00'eKTa, a TaKOX MPHU BIUIMBI €JIEKTPOMArHITHUX MOJIB SAEPHOTO
BUOYXY.

Benuke 3HaueHHs I8 MIABUIIEHHS CTIHKOCTI poOoTH oO0'ekTa Mae HajliHe
NOCTa4aHHs Woro BojAow. [lpunuHEHHS T™OAa4Yl BOAM MOXKE MPHUBECTH O
IPU3YNUHEHHS BUPOOHUYOTO MPOIECY ¥ MPUMUHEHHIO BUITYCKY MPOAYKIIli HaBiTh TOI,

KOJIM 00'€KT HAPOJHOTO TOCIoAapcTBa He Oy/1e 3pyHHOBAHUN IBUIKUX 3aiMaHb.
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Bononocrauanus 06'ekta Oy/e Ou1ble CTINKUM 1 HAJIHHUM y TOMY BHUIIAJIKY, SKIIIO
00'eKT 3a0e3mneuyeTbcsl BiJg JEKUIBKOX CHUCTeM alo0 BiJ JBOX-TPhOX HE3JIEKHUX
BOJOJIKEPEN, BIJOKPEMJIIEHUX OJWH Bl OAHOrO Ha Oe3nedHy BiAcCTaHb. ['apaHTOBaHe
MOCTa4aHHS BOJOIO MOKe OyTH 3a0e3Me4eHO TUIbKM BIiJl 3aXHUINEHOTO JKepena 3
ABTOHOMHHUM 1 TEX 3aXMIIEHUM JpKepenoMm eHeprii. Jlo Takux gxepesn BiAHOCITH
apTe3iaHChbKl ¥ Oe3HamipHI MMapu, SKi MPUETHYIOTHCA A0 3arajJbHOI CUCTEMU
BojonocTauyanHs o0'ekta. Ilpu mranyBaHHI 3axo0jiB HEOOXIJIHO BpPaxOBYBaTH, IO
ne0IT HUX JpKEepesl HE IOBHICTI0O 3abe3leuye MoTpeOM BUPOOHULTBA W BEIECHHS
PATYBAJIbHUX 1 HEBIJKJIAIHUX aBapi1iiHO-BITHOBIIOBAIBHUX POOIT.

Jlns Ginploi HaAIMHOCTI W MaHEBPEHOCTI Ha BHUIIAJOK aBapii a0 peMOHTY Ha
00'ekTax CTBOPIOIOTHCS OOBIJHI JiHIT i yIaITOBYIOTHCS MEPEMUYKH, IKUMHU MOJAI0ThH
BOJly B 0OXiJ YIIKOJPKEHUX MAUISHOK, 3PYWHOBAHUX OYJAWHKIB 1 CHOPYJKCHD.
[ToxexH1 TiaApaHTH ¥ MPUCTPOi, IO BIAKIIOYAIOTh, PO3MIIIAIOTHCS HAa TEPUTOPI,
mo He Oynae 3aBajeHa y BHNAJIKy pyHHYBaHHsS OyJIMHKIB 1 CIOPYIKEHb.
BrpoBamkyroThcs ~ aBTOMaTU4YHI W HamiBaBTOMATH4YHI  OPHUCTPOi,  AKi
BIAKJIOYAIOTh YIIKOJKEH1 AUISHKM O€3 MopyuieHHs poOOTH 1HIIOI YacTUHU
MEpexKi.

Ha o0'exTax, 1110 CIOKMBaIOTh BEJIUKY KUIBKICTh BOJH, 3aCTOCOBYETHCSI 00OPOTHE
BOJIONIOCTAYaHHS 3 TOBTOPHUM BUKOPUCTAHHSIM BOAM ISl TeXHIYHUX Iiiei. Taka
TEXHOJIOT1sl 3MEHIINY€E 3arajibHy IMOTpedy BOAM M, OTXKe, MiJBUIINY€E CTIHKICTh
BOJIONIOCTavaHHs 00'€KTa.

Y wMicrax 1 Ha 00'eKkTax HAPOJHOTO TOCHOAApCTBa BOAA, NpHU3HAYCHA IS
BXKMBAHHS, OYMINAETHCS i 3HE3aPAXKYETHCSI B OUMCHUX MPUCTPOSIX, IO epeOyBaroTh Ha
BOJOIPOBIJHUX CTAHILISAX. B 0YMCHUX CHOPYAXKEHHSX NependadaroThesl 101aTKOBI
3aX0M I0J0 OYMIICHHS BOJAM, L0 HAAXOAUTH 13 3apa)KCHUX BOJOWM, BiJ
panioaKkTUBHUX 1 OTPYHHUX pEYOBHH 1 OakTepialbHUX 3a0pyJIHEHbD.

VY HaceleHWX MYHKTaX CUIBCHKOI MICIIEBOCTI HMIMPOKO MOIIMPEHI MiA3€MHI
JoKepesia Boau (IIaxTH1 KOJIOAA31, JpKepena ¥ iH.). Y HUX MOXYTh HNPOHUKHYTHU
paJloaKTUBHI W OTpyHHI pPEYOBUMHU M pi3HI BUAM Oaktepid. Tomy npoBOASTHCS

1HXXEHEPH1 3aX01 1010 3aXUCTY BOJ03a00piB Ha MiA3EMHHX JKepesiax BOJH.
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Jns 3abe3meueHHsT CTIHKOTO W HAIIMHOTO IMOCTa4aHHS IIJMPHEMCTBA Ta30M
nepeadavaeTbCs HOro 1mojaya B ra3oBy MEpexy 00'eKTa BiJl Fa30pEryJIIOI0UMX MyHKTIB
(razopo3nonuibunx cranmiil). Ilpu npoekrtyBaHHI, OYyIIBHUUTBI ¥ PpPEKOHCTPYKIII
ra3oBUX MEPEX CTBOPIOIOTHCS 3aKUJIbIIbOBAHI CUCTEMH Ha KOKHOMY 00'€KT1 HAPOJIHOTO
rocnojgapctBa. Ha Bumagox BHXOAYy 3 JaJy Ta30peryiroluuX NYHKTIB 1
ra3opo3noAiIbYiuX CTaHIId YCTaHOBIIOIOThCS (Oaimacu). Bcei By3nm i miHid
ra3ornocTayaHHs pO3TallOBYIOTHCS, SIK MPaBUIIO, M 3€MJICI0, TOMY IO 3ariyOJIeHHs
KOMYHIKalli, 3HAYHO 3MEHIIY€ MOKJIMBICTh MOPA3KU BIJ YJApHOI XBHJI SAEPHOTO
BuOyxy # iHmux HacmiakiB HC. KpiM TOro, ykKpuTTa CHUCTEM Ta30mMOCTadyaHHS ITij
3eMJICI0 3HaYHO 3HMKYE MOXKJIUBICTh BUHUKHEHHS! BTOPUHHUX (DaKTOPiB MOPa3KH.

Jis 3MEHIICHHS TMOXEXHOI HEOE3MeKH MPOBOAATHCS 3aXOAH, M0 3HUXKYIOTH
MO>KJIUBICTh BUTOKY Ta3y. Ha razomnpoBojax yCTaHOBIIIOIOTHCS aBTOMATHUYHI 3amipHi
OpPUCTPOi, IO NEPEMHUKAIOTHCS BiJA, AMCTAHUIMHOrO KEpyBaHHS, INO JO3BOJISIE
BIIKJTIOYATH Mepeki abo mepeMHuKaTH MOTIK ra3y IpHu po3puBi TpyO Oe3mocepeHbo 3
JUCIIETYEPCHKOTO MyHKTY.

CyyacHHIl TUIIOBUI KOMIUJIEKC MTPOMHUCIOBOIO MIANPUEMCTBA BKIIIOYAE OyAUMHKU
W CHIOPYJIKEHHS, Y SIKUX PO3MILIYIOThCS BUPOOHUYI 1[€XU, BEPCTATHE i TEXHOJIOT1YHE
BCTAaTKyBaHHS; CHOPYKCHHS €HEePreTUYHOT O rocro/1apcTBa, CUCTEMU
€HeprornocTayaHHs;, 1HXEHEPHI W MaJIMBHI KOMYHIKAIlli, OKpeMO BapTli TEXHOJOT14YHI
YCTAHOBKHM; MeEpeka BHYTPIINIHBOIO TPAHCIOPTY, CUCTEMH 3B'SI3KYy H YNpaBIiHHS,
CKJIaJIChKE TOCMOAApCTBO; pi3HI OYIMHKH ¥ CHOPYMKEHHS aJAMiHICTPATUBHOTO,
noOyTOBOro ¥ rocrnogapchbkoro npusHadeHHs. [linmBuieHHs cTiikocTi poboTn 00'ekTa
OyJze, BIacHe KaXyuH, JOCATATUCS IUIIXOM IMOCUJICHHS HalOUIbII cla0KuX (ypas3uBuUX)
€JIEMEHTIB 1 OUITHOK oO0'ekTa. [Imsi 1pbOro Ha KOKHOMY OO0'€KTI 3aBYaCHO Ha OCHOBI
JOCIIIJKEHHS IUJIAHYEThCS W TPOBOJAUTHCA BEJIMKUU 0OcCSIr poOiT, IO BKIIOYAE
BUKOHAHHS OpPraHi3aliifHUX 1 IHKEHEPHO-TEXHIYHMX 3axoliB. OcCoOJMBO BaXJIUBE
3HAYCHHS MAa€ MPOBEICHHS 1HXXEHEPHO-TEXHIYHUX 3aX0/I1B.

JlocsiTHEHHS! Cy4acHOI HAyKW M TEXHIKH, T03BOJISIOThH 3/[1MCHIOBATH TaKi PIIIEHHS,
OpU SKUX MIAOPUEMCTBO OyJie CTIMKO 10 BIUIMBY HAa HHOTO HABITh JOCUTh 3HAYHHX

HAJJTUIIKOBUX THUCKIB. OpHaK 1€ TOB'S3aHe 3 BEJIUKUMHU BUTpaTaMH 3aco0iB 1

Apk.

77

3MH. Apk. Ne dokym. [lignuc | Aama




MartepiaiiB, siki MOXYTh OyTH BHUIIpaBAaHl TUTBKH TOCTPOIO HEOOXITHICTIO 3aXUCTY
YHIKaJbHHUX, OCOOJIMBO BaXJIUBHUX €JIEMEHTIB 00'€KTa.

Jlo po3po0KuM 3aXO0MdiB MIOA0 MiABUINECHHS CTIMKOCTI Tpeba MiAXOAWTH TOCHUTHh
00yMaHo, BCEOIYHO OIIHIOIOYM iX TEXHIYHY, TOCHOAApPChKY 1 EKOHOMIYHY
JTOLUIBHICTh. 3aX0/iu OyJyTh EKOHOMIYHO OOTPYHTOBaHI B TOMY BHIIAJIKy, SIKIIIO BOHU
MaKCHUMAaJIbHO TOB's13aH] 13 3aBJIaHHSIMH, PO3B'I3yBaHUMH y 3BHYAMHUX YMOBAX 3 METOIO
3abe3neueHHss  Oe3aBapiiiHOi  poOOTHM  00'€kTa, TOJIMNIIEHHS YMOB  IIpaili,
yIOCKOHAIIOBAHHS BUPOOHUYOTO MPOILIECY.

[lpuknagamMyu Takux pilleHb MOXYTh CIYXXUTH: BUKOPUCTAHHS CXOBHII IS
HApPOJHOTOCHOJAPChKUX IIiJell 1 0O0CIyroByBaHHS HaCEJECHHs; OYIIBHUIITBO
N13€EMHUX €MHOCTEH JUISl TOPIOYUX, OTPYWHUX 1 arp€CUBHUX PI1AMH 1 ra3iB Ta 1H.
Oco0611BO BEIMKE 3HAYCHHS Ma€e PO3pOOKa 1HKEHEPHO-TEXHIYHUX 3aXO0(1B TPU HOBOMY
OyMiBHUIITBI, TOMY IO B TMpOLECI MPOEKTyBaHHsS B OaraThOX BHUIIAJKAX MOXHA
JIOMOTTUCS JIOTIYHOTO CIOJIYYCHHS 3arajbHUX 1HXXEHEPHHUX pIIIEHb 13 3aXUCHUMHU
3axojmamu 11O, 1m0 3HM3UTH BUTpaTH Ha ixXHIO peanizamito. Ha icHyrounx o0'ekTax
3aX0¥ IIOJO0 MiJABUIICHHS CTIMKOCTI IXHBOT pOOOTH MOLIIBHO IPOBOJUTH B MPOIEC]
PEKOHCTPYKIIi a00 BUKOHAHHS 1HIIUX PEMOHTHO-0Y/IIBEILHUX POOIT.

[linroToBKa A0 BITHOBJICHHS BUPOOHUIITBA MICIIS MOPa3KH 00'€KTa, 11e —

BKJIMBUI MOKA3HUK CTIHKOCTI HOTO pOOOTH, TOTOBHICTh 00'€KTa B KOPOTKUHN TEPMIiH
BIJIHOBUTH BHUIYCK NpOAyKiii. UM BHIlle LI TOTOBHICTh, THM CKOpIIIE MOXE
OyTH BiJHOBJEHE BUPOOHUITBO MPOAYKIIl MICHS MOpa3Ku 00'€KTa, TUM CTIHKIIIE U
HaJIIHIIIE OLIHIOEThCS Horo podora B ymoBax HC.

Y pesynbrari BuHukHeHHS HC o00'ekT MoOXe ojepxaTh TOBHUM, CHUIIbHUH,
cepenHiii abo cinaOkuil ctyminb pyiHyBaHHsA. [Ipu onepkanHi 00'€éKTOM MOBHHX abo
CUWJIBHUX PYWHYBaHb HaBpsia 4d OyJe JOLUIBHO 3HOBY HAJaroJKyBaTh BUPOOHHUIITBO
B ymoBax HC. Ilpu ogxepxkanHi k 00'ekToM ciabkux abo cepefHix pyHHYBaHb
BiJIHOBJICHHS BUPOOHUIITBA IUIKOM peayibHO. 10 BITHOBJICHHS BHPOOHUIITBA MMICIIS
TaKUX pyHHYBaHb 00'€KT 1 HOTO IEPCOHAJ TOTOBJISATH 3aBYACHO.

Ak npaBuIio, IJIAaHU 1 NPOEKTHU BiTHOBJIEHHSA BUPOOHUIITBA PO3POOIISIOTHCS

y JBOX BapiaHTax - Ha BUMNAJO0K OJiepKaHHA O00'€KTOM CIa0KHX 1 CepeaHix
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pyliHyBaHb. [lnd LMX yMOB BHU3HAYalOTHCS XapakTep 1 00CAr MepUIOYEPrOBUX
BiJTHOBJIFOBAJIbHUX POOIT.

Y po3paxyHKax Mo BiJHOBIEHHIO OyJIWHKIB 1 CHOPYIKEHb YKa3yIOThCS XapaKTep
pyiiHyBaHHs (YIIKOJDKCHHS), TEPENK 1 3araJibHUH 0O0CST BITHOBIIOBAJIBLHUX POOIT
(BapTicTh, TPYAOMICTKICTh, CTPOKH BIJHOBJIECHHsS); NOTpeOM poOouYoi  CuIiH,
npuBalOIOBaH1 OyiBeNbHI MIAPO3IUTH 00'€KTa i 00CIyroByrounii 00'eKT opranizaiiii;
noTpebu B Marepiajiax, MallMHaX 1 MexaHi3Max 1 1H. Y po3paxyHKaX Ha PEMOHT
YCTaTKyBaHHS BKa3yIOThCS: BUJ YCTAaTKyBaHHS 1 MOro KUIbKICTb, NEPEIIK PEMOHTHO-
BITHOBJIIOBAHMX pOOIT 1 I1XHS BapTiCTh, HeoOXigHa poOoda cuia, Mmarepianu U
3aMM4acTHHH, CTPOKU BiTHOBJICHHSI.

[Ipu BU3HAYEHHI Yacy Ha MPOBEICHHS BiAHOBIIOBATHLHHUX POOIT YpaxoBYETHCS
MOXJIMBICTh PaJ10aKTUBHOTO 3apakeHHS TEpUTOpii 00'€éKTa, a NMPU 3aCTOCYBaHHI
XIMI4HOi 30poi 3acTiil OTpyHHUX peuyoBUH. Bee 11e MoXke BIACYHYTH CTPOKH MOYATKY
POOIT 1 3HU3UTH IXHI TEMIIH.

BigHoBiieHHs 00'€ékTa MOXJIMBO TpU 30€peKEHH1 PO3POOJICHUX IPOEKTIB,
OyaiBenbHOI ¥ TEXHIYHOI JOKYMEHTAIii: MiIaHiB, CXeM, 1HCTPYKI[ii, TEXHIYHUX
YyMOB, KEpIBHUITB 3 €KcCIuTyatamii ¥ peMoHTy OyIMHKIB 1 CHOPYIKEHbD,
TEXHOJIOTTYHUX 1 EHEePreTUUHUX J1H1#, arperariB, yCTaTKyBaHHs, IPUJIA/IB 1 1H.

BucHoBOK: 3aBYacHe TUTaHyBaHHsS OyJoBH 00'€ékTa 13 3a0e3MEYEeHHSIM BUMOT
MIOJ0 MiABUIIEHHS CTIAKOCTI poOOTH 3HAYHO 3HHU3UTH BHUTPATHU. 3aXOIH MO0
NIABUIIEHHS CTIMKOCTI POOOTHM MPOMHUCIOBUX MIIANPUEMCTB, K1 BH3HAYEHI Yy
pO3.iii, TO3BOJSIOTH MPOJOBXKHUTH Oe3lepepBHE BUPOOHUITBO MPOAYKIT B

yMOBax HaJ3BUYalHUX CUTYaIIli.
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