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30iNibLUEeHHSA NPOAYKTUBHOCTI CYLUUJIbHOIO
BiAAINEHHS LYKPOBOIro 3aBoay B yMOBaXx

oOmeXxeHoro orooxeTy

B.M. Ilypoosanuii, 3asidyrouuii radbopamopii YVkpHAILIT
0.B. 3asiproxa, mexuiunuii oupexmop TOB « TKC Cepsgic», kanouoam mexuiuHux HayK

I'B. Ocunenko, oupexmop TOB «TKC Cepsic»

HpHBaTHBaLliH LYKpoBOi rany3i Ykpainu 1 npu-
X1 Ha PUHOK MPHUBATHUX BJIACHUKIB CIIPUYH-
HUJIM TOCTPY HEOOX1AHICTh B MOACPHI3ail BUPOO-
HUIHUX TIOTYXHOCTEH ICHYIOYMX IYKPOBUX 3aBO-
niB. Iepmmii eran MozxepHizaii yKPOBHX 3aBO-
I1B Hal4yacTille MaB 3a OCHOBHY METY I1JBULIEH-
HS IPOAYKTHBHOCTI MIMPHEMCTB B IIIOMY 3a pa-
XYHOK 30UIBIICHHS MOTYXXHOCTCH OCHOBHOTO BH-
pPOOHUYOT0 MPOIIECY, MOB'A3aHOTO 13 3POCTAHHAM
KUTBKOCTI  MepepoOIioBaHOi CHPOBUHM, 1 36imb-
HICHHAM KIUIBKOCTI BHPOOIEHOI nponyfcuu Ipu
IOMY, 3arajibHi NPONECH MOJCPHi3allii 3aBo/iB
P1AKO 3a4inany IMUOOKY MOJIEPHI3ALII0 CYIIHIBHO-
O0XOJIO/IKYBATBLHOTO BIILICHHS.

ITincymxoBuM HacnikoM moiOHOT MOsiepHi3a-
1ii cTaBazo BHIEPEIXKAKOYC 3POCTAHHS MEpPeposd-
HOT MOTYKHOCTI 3aBojiiB 3 npoektHux 2000-3000
TOHH OypakiB Ha 100y 10 4000, 5000 1 HariTs 7000
TOHH B MOPIBHSAHHI 3 POCTOM IIPOJYKTHBHOCTI iC-
HYIOUHX CYLIWIBHO-OXOJIOIKYIOUMX KOMILIEKCIB.
KpaTHe 301nBIIEHHS KUIBKOCTI MEpepoOIOBaHOTO
Gypmcy TYT K€ BUABUJIO npodiemy 3ade3neueHns
AKICHMX napaMeTpm TOTOBOTO MPOIYKTY, B MepIIy
4Yepry MOB'A3aHMUX 3 HOro BOJOTICTIO 1 TEMIEpary-
POI0, @ TAKOXK CIPUYUHUIIO TOCTPY HEOOXIHICTD B
MOJIEpHI3arlii 00magHaHHs BIIUIEHHS CYIIKH.

V 3aranbHOMY BHNAJKy, 3aqada 3a0e3medeH-
Hs1 HEeoOX1HO1 AKOCTI LYKPY-MICKY [0 BOJOIOCTI
1 TeMmeparypl 3 TEXHIYHOI TOYKH 30py HE € OCO-
OnMBO CKJIAJHOIO 1 1IaBHO Bke BUpimeHa. [Ipu npo-
MY, B CHTYyallii, [0 CKJIajacd Ha YKpaiHCLKUX Mij-
MPUEMCTBAX, BUPINICHHS 3aa41 3a0e3eueHHs BU-
COKOT SIKOCT1 TOTOBOIO HMPOJYKTY B IpOLEC] HOro
CYIIKH 1 OXOJIOMDKYBAHHS WIUIO MO TPBOX OCHO-
BHHX HaNpsMKax:

1) 3abe3meuyeHHs 3aBoay CYyLIHJIBHO-
OXONIO/UKYIOUMM  00JIaTHAaHHAM, TMPOJTYKTHBHICTh
SIKOTO, 3 BPaxyBaHHAM KJIIMaTUYHUX OCOOIHBOC-
Tei, BIAMOBIJa€ MPOAYKTUBHOCTI 3aBOJy B IILJIO-
My. 3 TeXHIYHOI TOYKH 30py TaKe PILICHHS € ca-
MMM LOPOCTHM, HaAIHHUM | npaBuibHuM. Ha xais,
MpakTHYHA peai3ailis Takoro miaxony mnependa-
4a€ KapAUHATbHY 3aMiHy NPaKTHYHO BCBOTO 00-
JajHaHHS BIIIEHHS CymKH 1 TATHE 32 CO0OI0 TO-
TpeOy B BEIMKUX IHBECTHINIITHMX 3aTpaTax;

2) MozepHizauis Ji4YOro oOJiaJHAaHHS Bij-

nineHHs cywkd, 0e3 BUKODHCTAHHS JA0AATKOBO-
rO TeXHOJIOTIYHOTO ycTaTkyBaHHs. Halinemesmmii
cnocid, OpleHTOBaHMIN Ha TE, U100 OTPUMATH Mak-
CHMYM MOJKJIHBOTO 3 yXe iICHYI0Y0r0 06/1aiHaHHSI.
Y 1boMy HampamKy mina nepeBaxHa OUTBITICTh
YKpaiHCbKUX 3aBOAIB. JleTanbHille npo HACIIIKK
Takoi MOJIEpHI3aIlii BUKJIaJeHO HHKYE;

3) KOMIOpPOMICHWI BapiaHT MOACPHI3alii, IO
nepeadayac MakCMMallbHE BUKOPHUCTAHHS MOXKIIU-
BOCTE#t iICHYI04OTO0 0071a/THAHHS 3 OpraHi3aIfi€er JIBo-
CTaIHHOTO MPOIIECY CYIIKH 1 OXOJOKCHHS 3 BUKO-
pHUCTaHHSM Ha JIPYTiit cTajlii IOAATKOBUX OXOIO/IXKY-
04MX 200 CYIIUITBHO-0XOJOKYIOUNX anaparTis.

Ha nepeBaxHIii OUIbIIOCTI YKPATHCBKUX ILY-
KPOBHMX 3aBOJIIB 0a30BUM yCTaTKyBaHHAM BIJITI-
JICHHSI CYIIKW IYKpy Oyau 1 3aIMIIaThCS 6apa-
GauHi CyIMILHO-OXOMOKYIOUI  YCTAaHOBKH, SKi
MaiOTh PO3PAXyHKOBY HOMIHAIbHY MOTYXHICTH,
3aKJa/IeHy 1Ie NPY NPOCKTYBAHHI 3aBOLY.

OCHOBHMM LIISIXOM MOJAEPHI3aLli TAKUX YCTaHO-
BOK JI0 IIMX Mip Oy1a cnpoOa 3011bIeHHs X BaJI0BO1
NIPOAYKTUBHOCTI IIPU IOTPUMAHHI MIHIMAJILHO MOXK-
NHMBOi BOJIOTOCTI | TEMIIEPATYPH TOTOBOTO MPOAYKTY
B YMOBAX 3aBikIU 00MEKEHOro OroukeTy. OCKUIBKH
3aMiHa 1F0490r0 CYIIHJIBHO-0X0JI0/XKYBaJILHOTO ama-
party, ik paBuIo, He nependadanacs, TO MOJIEpHi3a-
sl CYUIMJIBHOTO BIJUIUIEHHSI HAa OLIBIIOCTI YKpaiH-
CBKUX LIYKPOBHX 3aBOJIB 3BOJMIIACA /10 MOJEPHI3a-
1ii a0 3aMiHM JOMOMIXKHOTO YCTATKyBaHHSA IS 3a-
Oe3nedeHHs (OPCOBAHOTO pekUMy poOOTH 6a30BO-
O anapary HuIsXoM:

- MIBUIICHHS TeMIEPaTypH MOBITPS, 0 MOAA-
€ThCS B CYLIAPKY;

- 30UIBIIEHHS KUTBKOCTI TOBITPS, IO MOJA€Th-
€S B CYIIUIBHO-0XOJIOMKYIOUYY YCTAHOBKY J0 MaK-
CUMaNbHO MOKIMBOTO 332 YMOBAMH BUHOCY 4acTH-
HU TIPOJTYKTY 3 anapary;

- 30ulblIeHHs 4acy nepeOyBaHHS NIPOAYKTY
B CYIIMJIBHO-OXONO/KYKHUX YCTAaHOBKax 3a pa-
XYHOK 30UIBIICHHS HOTO PIBHSA, JOMYCTUMOIO 3a
YMOBaMH MEXaHI4HOi MILHOCTI anapary.

Po6oTH, 10 MPOBOJIAITUCEH B TAKOMY HAMPSAMKY
0 MOAEpHI3aNii BIAAUICHHS CYIIKH AaBalid, 3BH-
4aiiHo, NIeBHUIT Pe3yNbTaT, ane MOOIYHUM edeKToM
CTaBallo, sIK MPaBHUJIO, MOTIPIIEHHS AKOCTI TOTOBO-
ro NPOJYKTY 3a PaXyHOK:
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- NIABUILEHHS BOJOTOCTI TOTOBOTO MPOAYKTY;

- M/IBMIIIEHHS TeMMepaTypH TOTOBOTO MPOAYKTY;

- NIJIBULICHHS CTHPAHHS MaTepialy;

- 301IbIIEHHS KIJIBKOCTI MaTtepialy, SKuii BUHO-
CHUTBCSA 3 CYIINIBHO-OXOIOAKYHUYOI yCTAHOBKH.

OCHOBHOIO IPUYHMHOIO MOTIPLIEHHS SIKOCTI FOTO-
BOTO MPOJYKTy MPH (OpCyBaHHi pexkuMy poGOTH Cy-
mapku Oyia 1 3aTHIIA€ThCs HEMOMKIIMBICTE HEOOXI-
HUM YHHOM BpaxyBarH (akrop 4acy, skuii rpae icror-
HY POJTb B TIPOIIEC] CYIIKU 1 OXOJIODKEHHS IYKPY.

Ha no4arkoBomy erarmi NpOEKTYBaHHS 3aBO-
Iy B MPOEKT CYMIWIBHOTO BIAJIIEHHS IyKPOBOTO
3aBOJlY 3aK/IaJaBCi Yac 3HAXOMKECHHA MPORYKTY
B CYWIMIBHO-OXOJNOKYIOUlil YCTAHOBII HA PIBHI
200-220 ¢ B mominanbHOMY pexkumi poborn. ITic-
Jsl MOAEPHI3aull OCHOBHOI TEXHOJIOrII BUPOOHU-
LTBA I[YKPY 1 3011bIIE€HHS IPOAYKTUBHOCTI 3aBOJY
B 1,5-2 pasu, B MOPIBHAHHI 3 MPOEKTHOK, Yac 3Ha-
XO/UKCHHS IPOAYKTY B CYIIMIBHO-0XOJIOIKYIOUii
YCTAHOBIII 3MEHITYEThCS, BiANOBIAHO, 10 100-110
¢ 31 BciMa HACIIAKAaMH, K1 3 I[BOTO BUTIKAKOTh.

Criz 3ayBaXkuTH, IO AOCATHEHHS BUCOKOI AKOC-
TI TOTOBOTO TPOAYKTY 1 3a0e3MedeHHs ONTHMAaTh-
HOTO TIPOLECY CYLIKH IYKPYy HeMOXIuBe Oe3 pe-
TEJILHOTO BpaxXyBaHHS IPOLECIB TEIJIO- 1 Macone-
peHocy, mo BiOyBAIOTLCA MPHU HOTO CyIIli 1 0XO0-
JOJUKCHHI. Y 3araJibHOMY BUITISIAL SKICHI TIPOLIECH
3MIHM MMapaMeTPIB IIYKPY B XO/11 HOTO CYIIKH 1 0XO-
JIOJUKEHHS IIpeicTaBneni Ha puc. 11 pue. 2. Yee-
PEJHEHI THIIOBI rpa(bnm KIHETHKH CYLIKH LYKpY-
ICKY NPH PI3HIA TeMIepaTypl rpiloioro nosirps i
pi3HIil TPOAYKTHBHOCTI NPEACTaBIeHI kpusumu 1 i
2 na puc. 1. Bignosigui im rpadiku 3Minu Temme-

paTtypH NpoAyKTy MpPeACTaBleH] HA PHC. 2 kpusu-
Mu 3i4.

IIpu npoekrHiii noryxHocTi 3aBoay, Oapalan-
HI CYLIMJIbHO-OXOJIOIKYIO4] YCTAHOBKH JI03BOJISIIOTh
cymuTH 1mykop no Bomorocti 0,04-0,06% mpu ioro
TEMIIEPATYpl HAa BUXOl 3 Takoi ycraHoBku 32-35 °C
(3a1e3KHO BiJT MOTOHUX YMOB). Y HOMIHAJILHOMY pe-
JKHMI POOOTH, IILOTO CTAHY MPOIYKT JOCATAE B TOUI
«A» Ha kpusiil 1.

36inbIIeHHs TTPOJAYKTHBHICTh YCTAHOBKH, CKa-
KIMO, B 2 pa3u, B MOPIBHSIHHI 3 [IPOEKTHOW, 6e3
3MiHM pexuMy ii poOoTH, cnpuuuHsie 3a codol0
3MEHIIEHHS Yacy 3HAXOKEHHS MPOAYKTY B anapa-
T1 TAKOXK B 2 pa3u 1 MPOAYKT NEPeiiic B CTaH, B AKO-
My #oro BonoricTs 30insmuTuca 10 0,09-0,12%, a
Temneparypa - 10 53-55 °C (Touka «b» Ha puc. 1).

3po3yMino, 110 Takl BOJOTICTh 1 TeMIeparypa
TOTOBOTO MPOJYKTY € HEAOMYCTHUMHMH, OCOOIH-
BO MPH CHJIOCHOMY 30epiraHHi, TOMy TOBOJMTHCS
BXKMBATHU 3aXO/Y 110 BUIIPABIEHHIO CUTYALIi.

OckinbkM d9ac 3HAXO/)KEHHA TMPOJYKTY B
CYIIWIBHO-OXOJIO[KYIOYOMY  amapari  3aJIe)KHTh
BiJT iforo reoMeTpii i He MOXke OyTH ICTOTHO 3Mi-
HEHUIl 0e3 3arpo3H NOMIKOMKEHHS anapary, TO I0-
HU3UTHU BOJIOTICTL NMPOAYKTY HPH MOABOEHI MPO-
AYKTHBHOCTI MOKHA JIHIIE 32 paxyHOK (hopcyBaH-
Hi NPOLECY CYWIKH IIISAXOM 301IBIICHHS 1 TEM-
neparypu rpiiouoro IIOB]TpH 1 HOoro KUIBKOCTI.
Take pimeHHs nae neBHHit edekt. ['padik kiHe-
TUKH CYLIKH IPOAYKTY HPH 30UIBLICHHI Temiepa-
TYPH IPIIOYOr0 MOBITPS 3MILIYETLCH B HANPIMKY
MIIBUIIEHHS MBUIKOCTI Ccymku (kpusa 2). Cran
Marepiainy HepeMIilNlacTecs B TOYKY «B», 3 BO-

KiHeTHKa CyLUKH LYKPY
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Yac nporiecy CynIKH i OX0JIOUKEHHS, C

Puc.1. Kinemuxa cywixu npoyecy
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3MiHA TEMIEPATYPH LYKPY B IPOLIEC] CYLIKH 1 OXOJIOKCHHS
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Temneparypa nykpy, rpaa.C

. Temneparypa narpiBansaOr0 noBiTps 65 rpan.C.
ITponykruenicts 100% HOMiIHANBEHOT

10 Temneparypa Harpianssoro nosirps 90 rpan.C.
[Tponykrusnicts 200% HOMIHANBHOI
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Yac nporiecy CymIKH i OXOJNO/DKEHHS, C

Puc.2. 3mina memnepamypu yykpy 8 npoyeci CyuiKu i 0X0100M4CeHHA

norictio 0,05-0,06%. llpaBna, npu ubOMYy TeM-
neparypa rotoBOro NpoAyKTy HIABHINYETLCH [0
42-45 °C, a B TeIUIy OPY POKY, HA MOYATKy CE30-
HY, Hepiako pocsirae 50-55 °C 1 Ginbiue, MO CTBO-
PIO€ Ccepito3Hi TpyaHOIII TpW 30epiraHHi TakoTo
npoaykty. OctanHs 0OCTaBHHA 1HOA1 3MYIIYE Me-
HEDKMEHT MIJNPUEMCTB 3aTAryBaTH MOYATOK Ce-
30HY epepoOKH OypsKiB.

Takum 9UHOM, BXKE CTaJI0 3p03yMiJmM 10 T0-
TEHIIAl MOJIePHI3allil CYMUILHUX BiJIUTCHE 1y-
KPOBHX 3aBOJIB, OPIEHTOBAaHWiI Ha (OpCyBaHHS
TEXHOJIOTTYHUX PEKUMIB poOOTH ICHYKUOro 00-
nanaHaHHA, ce0e BUUepnasB.

[Momanbie MiABMIIEHHS MPOIYKTHBHOCTI 3aBOIY
3a yMOBaMu poOOTH BIAJAUIEHHS CYLIKH 1 OXOJIODKEH-
HsI TOTOBOTO MPOAYKTY 0€3 ICTOTHUX 1HBECTHIIHHUX
BUTPAT MOMUIMBO JIMIIC HA OCHOBI KOMIIPOMICHOIO
pIIIEHHS, 1O Mependadae CymKy IyKpy B JiBa €Ta-
N1 3 MaKCHMAaJIbHUM BUKOPHCTAHHAM MOXKIHBOCTEMH
icHyrouux OapaGaHHMX CYIIWIBHO-OXOIOIKYHYHUX
armapariB 1 iX JIOMOMI?’KHOTO yCTaTKyBaHHS, a TaKOX
BUKOPHCTAHHAM JOAATKOBHX OXONOKYHYHX abo
CYIIMILHO-OXOJIOPKYIOUHX anaparis.

OcTaHHIM 9acoM Ha pPHHKY CYIIWIBHO-
O0XOJIO[KYIOHOro o0IaIHaHHs A OYKPY BCE dac-
Tillle TPOTOHYIOTHCA amapaTé 3 TCEBI03PiiKe-
HUM mapoM. OCHOBHOK BIACTHBICTIO TEXHOJO-
rlii ICEBLO3PLKCHOrO APy € AyXKe BElHKa I10-
BEPXHS TEMIO- 1 MACOOOMIHY, sIka CTBOPIOETLCS B
TAaKOMy IIapi, 1 ika HEAOCAXKHA B anaparax IHIIO-
ro tuny. Ocranns o0cTaBuHa 103Bojse MO0y yBa-
TH amaparH, fKi 3/1aTHI BECTH MPOIIECH CYIIKH, Ce-

napauii 1 OXOJIOJUKEHHS! LIYKPY B LAJHOMY PEexH-
Ml 3 BUCOKOIO SIKICTIO, MAIOTh BEJIUKY OJUHUYHY
IPOAYKTUBHICTE 1 SKI IOBHOK MIPOI0 103BOISKTH
BpaxyBaTH BCl ICHYIOYl YHHHUKH MPOILECY CYIIKH-
OXOJIOKEHHS.

PasoM 3 THM, TEXHOJOTII ICEBAO3PIAKCHOrO

wapy 100pe npawiooTh IHIIE Tam 1 ToAl, Je iX 3a-
CTOCYBaHHS MOJKJIHBE 1 JOIUIBHE.
CraTu4Hi anaparty 3 NMCEBJO3PLIKCHHM IIAPOM He-
NpPUAATHI IS CYIIKM 1YKPY-TICKY, KU Mae BiJ-
HOCHY BostoricTs Oinbmie 0,5-0,6%. Came 1iew0 00-
CTaBHHOKW 00YMOBJIEHI B IIJIOMY HEBAall cripoOun
e(eKTHBHOTO BUKOPHCTAHHA Ha TMPAKTHIN amapa-
tie CIIC-20 po3pob6ku BHJICII 1 ix monudika-
uiii. [Ipu ubomy, cnpobu MoaepHi3zanii uux anapa-
TiB, 10 NPOBOAMIKCH B 3aBOJACHKHX YMOBAX LIS
XOM YCTAQHOBKH PI3HOTO POLy MEXaHIYHHX MimIa-
JIOK, MOOYKyBadiB 1 PO3PUXIIOBAYIB 0COOIUBOTO
edexry He ganu. CTBOPUTH cTaOUTBHHUI TCeB/IO-
3plKeHuii wap npoaykry 3 Bosorictio 0,8-0,9%
He BAaBanock. OcoOnuBO 3HaYHI MPOOIEMH BHHH-
KaJId B 30HI 3aBAaHTAXKCHHS BOJIOTOTO MaTepiay.

VY 10il ke yac, npaBUiIbHE BUKODUCTAHHSA TEX-
HOJIOTI{ TICeBOI03PI/UKEHHOTO Iapy J1I03BOJISAE:

- noOyAyBaTu THYYKY CTPYKTYpPy CYLIMJIBHO-
OXOJIOJIKYHOHOTO KOMIIIEKCY, KU T03BOJISIE OTPH-
MYBaTH NPOAYKT 3 BUCOKOI SKICTIO;

- 3HA4YHO 3HM3UTU BHMOIH JI0 Marepiaiy, L0
MOJIA€THCS HA CYIIKY, MO BOJOTOCTI 1 BMICTY MHJIO-
no10HUX YaCTOK;

- MaKCUMaJIbHO BUKOPUCTATH HasiBHE 00J1a/IHaHHS;

- 3 MakCMMaJbHUM e(eKTOM BHKOPUCTATU Ha-
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CumweHe nositTpa 8
armocdepy

Uyxpoara cupon.
MosepHeHHs

Liyxposui cupon.,
Noaaprenmua

1 Cy:mti OXONOANEHHA
uyxop Ha cxknag

Harpitii niacywewni
UYHOP 3 HEHOPMOBAHOK
BONOrICTIO

Bonormii uyxop

1=

Mapa Hacwuena ia ¥
KOTENBHOT

1‘ MNositpa 3 aTmochepy
= =
T l' 4 14 [ 11

OGopoTHa 0XONOAXYIOHA
piguxa

Koxaencar 8 xotensHo XonopHa BOpA 3 CHETBMM

MigirpiTa BOAE B TEXHONOFIO

Puc. 3. Cmpykmypra cxema 8i00iNeHHA CYUKU 3 OXOTOOACYIOUUM (CYUUTBHO-0XON00HCYIOUUM ) anapamom 3 ncesoo-
3pIOJHCEHUM WAPOM 3 Men100OMINHUMU nogepxuamu: 1- mpancnopmep gidpayiiinuii, 2 — enesamop xoguiosuti, 3 — ic-
Hywua bapabanna cywapka, 4-nogimpsuuil pinemp; 5 — icHyrouuil Hazrimaiowuil genmuIAmop 6apabannol cyuapKu,
6 — 8o0onogimpaAHULl MENIOOOMIHHUK, 7 — NAPONOBIMPAHUL MenIo0OMIHHUK, 7 — cmpitkosuli mpancnopmep, 9 — mo-

Kputi ckpyoep, 10 — icuyrouuii sumsdicnuti genmunamop dapadannoi cywapiu; 11 — gioyenmposi nacocu, 12 oxono-
OxcYIOUUll (CYUUTBHO-0X0N00NCYIOUUIL) anapam 3 Nceeoo3pionceHUM Wapom i meniooOMiHHUMU nogepxuamu, 13 — cu-
moauti cenapamop, 14 — HazHimauuii 6eHMUIAMOP anapama 3 nceeoo3pioNceHUM wapom, 15 — aumaxcuuil enmu-

NAMOP anapama 3 ncesoo3pioNCeHUM ULAPOM.

SABH1 BUPOOHUYI TLJIONILI;

- BHUKJIIOYUTH BIUIMB JIOACHKOr0o (hakTopy Ha
TEXHOJIOT14HI MTPOLECH;

- ICTOTHO TIOHW3WTH BIUINB YHHHUKIB HABKO-
JTUIIHBOTO CEPEJOBULIA;

- MaKCHMallbHO BUKOPHCTATH B TEXHOJIOTTYHO-
My MpoLeci BTOPHHHE TEMIO0, BKIIOYAIOUU TEILIO
CaMOro TMPOAYKTY, a TaKOK BIACTHBOCTI OXOJIO-
JUKYI0HO0T TEXHIYHOT BOJIH;

- MIHIMI3YBaTH 3arajibHl BUTPATH HA MOJICPHI3ALIIIO.

Taxkum 4MHOM, Ha Hally AYMKY, OIITUMAJILHUM pi-
LIEHHSIM JUIS TIF0YUX IIyKPOBHX 3aBOJIIB, HA SKUX:

- BXKE€ NpOBeJAcHa, npoBoauTHcs abo nependa-
94aeThCcs MOJEpHI3aNis 1O 30UIBIIEHHI0 MPOAYK-
THBHOCTI OCHOBHOT'O BUPOOHUIITBA,

- 1cHYK0OTh 0a30Bl CYHIIHIBHO-OXOJIOMKYHH1
YCTAHOBKH TIO CYIIIII 1 OXOJIOKEHHIO IYKPY;

- HasiBHI MPOONEMH 3 BUIBHUMH BHPOOHHYHMH
IJIOIAMH,

- BIICYTH1 HEOOXI1/IHI pecypcH I KapAnHaIb-
HOTO OHOBJICHHS 00aJlHAHHA BIAIICHHS CYIIKH,
€ BUKOPHCTAHHS CTATUYHMX amapariB 3 TCeBJIO-
3pIIKEHHM MapoM 3 TEMI00OMIHHHUMH TTOBEPXHS-
MU, SIKI MaKOTh OyTH BCTAHOBIIEHI IICHS ICHYKUYUX

CYWIMIEHO-0XOMO/KYIOYHX anaparis.

CTpykTypa BIAALIEHHS CYLIKH IS TaKOTO BH-
najKy npejacTaBjieHa Ha puc. 3.

Peani3anis 3anmpormoHOBaHOi Ha pHC. 3 CXeMH
CYUIMIBHO-0XO0JI0KYIOUOTO BIAJUICHHS TO3BOIUTE:

- ICTOTHO 3HU3UTH BUMOTH JI0 BOJIOTOCTI 1 TEM-

nepatypu MpoAyKTy Ha BHUXOJI 3 ICHyHUOro 0a-
paGaHHOTO CYLIMJIBHO-OXOJIOKYIOYOT0 amapary.
[Ipu HeoOX1AHOCTI, MOKHA BIJIMOBUTHCS BIJI HOTO
po0OTH B pEeXKHUMI OXONTOKEHHA, ICTOTHO TMiJIBH-
WUBIIY, THM CAMHUM, HPOIYCKHY CIPOMOXKHICTD 1
NPOAYKTHBHICTE. JlOIyCTHMA BOIOTICTD IIPOAYKTY
Ha BHUXOXI 3 TaKOro amapary moxe jpocsratu 0,2-
0,3% mpu Temnepatypi go 60 °C 1 6inb1Ie;

- OTpHMATH BOJIOTICTh TOTOBOTO TPOJAYKTY Ha
BUXOAI 3 0X0110/KyBa4a Ha pisHi 0,015-0,03% mnpu
Horo TeMIICpaTypl 25-27 °C Ha mo4aTtKy Ce30HYy 1
20-22 °C B KiHIII CE30HY;

- 3a0e3meynTy, MpU HEOOXIHOCTI, 1Ba PSIKUMH
pOOOTH OXONIO/PKYBaya 3 MCEBI03PIIKEHUM [IaPOM:

* PEXKHUM 3 aKTUBHOK CYLIKOKO NMPOJAYKTY;
* PEIKUM JIMLIE OXOJOMKCHHS MPOAYKTY;

- 3a0e3meYnTH KOHTPOJIBOBAHY Cemaparito
BXIJTHOTO MaTepiaiy, BHJAJIHBIIH 3 HBOTO JIpiOHI 1
NUJI0NOA10H1 YaCTKH;

- 3a0e3MevyuTH MAJHUN 3 MeXaHIYHOi TOYKU
30py PEKHUM CYIIKH 1 OXOJIOMKEHHS, 1[0 MIHIMI3YE
pPyHHYBaHHS KPUCTAIB TPOJTYKTY;

- BUKOPHCTATH TOBITPOOYHCHE YCTaTKyBaHHs
MIHIMaJbHUX ra0apuTiB.

Cnin  3ayBakuTu, 10, OKpPIM CYLIWILHO-
OXOJO/DKYIOUHX amnapary KUIJITYOro mapy 3 Te-
II000MIHHUMHU MOBEPXHSIMH, MOXK/IMBO TAKOK BU-
KOPUCTAaHHS CTaTUYHMX amapariB 3 MCEBI03PiIKe-
HUM 1IapOM 03 TeII000MIHHIX [OBEPXOHb, OCHO-
BHOK NEPEBAroK SKUX € MEHILA Bara 1 BapTICTh.
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IHHOBALLIT & EHEPFrO3BEPEXXEHHS

HeI_[OJIlKOM TaKUX anapa’rm € Outpma morpeda B
TEXHOJIOTIYHOMY TIOBITPI, 1, K HACIIIOK, OiIbMI
ra0apuTH sK CaMHUX anapariB, TaK 1 JONOMDKHOIO
O4YUCHOro 00NnaAHAHHS.

Oxpemo xotinocs © JaTH KOPOTKY OLH-
Ky CTarMYHUX BEPTHKAJILHUX OXOJOKYBayiB
IYKPY 3 BUILHO-MAJAI09MM TOTOKOM TIPOAYK-
Ty. Takl amapaTH NpoOmoOHYIOTH KoMmmaHIi Solex
Thermal Science Inc, BMA Braunschweigische
Maschinenbauanstalt AG Ta iHmII.

besnepeuHor nepeBarow TakKUX anapariB €
BIJTHOCHO HEBEJIMKA Maca, raﬁapHTH 1 3aliMaHa
IUIOLA, BUCOKA IUTOMA NPOAYKTHBHICTB, @ TAKOXK
HHM3bKI TUTOMI BUTPATH €IEKTPOCHEPTii Ha MpoLec
OXOJIO/IKEHHSI.

Ilpu msoMy, sik 3aBkau 1 OyBa€, HEOOMIKH Ta-
KUX anapariB € MPOJOBKEHHAM iX nepesar.

T'onoBHWIT HEOMIK — 3arp03a MOABH KOH/IEHCA-
Ty Ha XOJIO[HHUX MOBEPXHIX OXOJIOKCHHS TPU Te-
pepolLl Nepe3BOII0KEHOT0 NPOAYKTY, 110 MAE BO-
noricte Oinbine 0,04% . [HoIMME cnoBaMu, iX MOXK-
Ha BHKOPHUCTOBYBATH JHUIIC TOAI, KOJW € TOBHA
BIIEBHEHICTH B TOMY, IO BOJIOTICTh MaTepiaiy, 1o
MoAaeThea B HUX, He nepeuinye 0,03-0,04%.

Kpim Toro, mpunuun nii noaibuux anaparis 1
iX KOHCTPYKTHBHI O0COONUBOCTI BUKIUKAIOTh CyM-
HIB Y MOKJIMBOCT1 OpraHi3amli B TAaKUX amaparax
TMOBHOIIHHOTO MCEBA03PIKEHOT0 mapy yepes ¢pi-
3WYHI BJIACTUBOCTI CaMOTO TPOAYKTY. Pospaxyn-
KM [0Ka3ylTb, IO CTBOPCHHS NCEBAO3PIIKEHO-
ro mapy IyKpoBOTO MICKY BUCOTOIO 5-7 MeTpiB (y
HEPYXOMOMY CTaHI) HOoTpedye HACTYHHX NmapaMe-
TPIB HATHITAIOYOI MALIMHHU:

- BUTPATH TEXHOJIOMYHOTO TMOBITPst — 710 9000 M/

- THCK TEXHOJIOTI9HOTO HOBlTpH 1o 80000 IIa;

- BCTAHOBJIEHA MOTYXHICTh €JIEKTPONPUBOIY —
1o 200 xBr.

VY TOi1 ke Yac, O4EeBUIHO, MOXIINBA OpraHi3ailis

9aCTKOBOTO MCEBIO3PIIKEHOTO LIAPY Y BEPXHIH vac-
THHI BEPTUKATBHOTO OXOJO/KYIOHOTO anmaparty, sKuii
JI03BOJIUB OW 3a0e31eUUTH HOTr0 CTIMKY mpatesiar-
HICTb 3a PaxyHOK CYIUKH IPOAYKTY, 1O [OCTYNAe 3
T IBUIIIEHOI BOJIOTICTHO. [IpoTe momiOHoro poay mo-
poOka Gararo B 4OMy HIBEIIOC NEPBUHHI NEpeBaru
anaparis 1 30UIBIIYE 1 TAK HEMATTY 1X BapTICTh.

Ha cooromnimuiii nens TOB «TKC Cepsic»
po3po0iisie, BUTOTOBJIAE B YKPAiH1 1 IPOIIOHYE CBOIM
3aMOBHUKAM CYIITUJIBHI 1 CYNTATBHO-0X0I0DKY0Y1
anapaTty 13 CTalllOHAPHUM ICEBIO3PIIKSHUM IIa-
pOM 3 TENJI0OOMIHHMMH MOBEPXHAMH 1 0€3 HHX,
amapaT# 3 BEPTUKAJBHUM BUIBHO-TAJAKOYUM I0O-
TOKOM, @ TAKOX anapaTH 3 BIOPOKUIUITYUM IIAPOM
npoAyKTUBHICTIO 20-50 T/4 MO TOTOBOMY NPOAYK-
Ty. MOXEMO BHKOHATH BECh KOMIUICKC POOIT, a Ta-
KOXX aJanTyBaTH TUNOBE YCTAaTKyBaHHSA MIJ 0OCO-
O6MMB1 BUMOTH 1 YMOBH 3aMOBHHKA.

Hanr koopauHaru:
+38044-495-77-14,
+38044-495-77-14,
+36067-448-19-61,
www.tksservis.com
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HIKABI HOBHHH

B MmaiiOyTHbOMY aKyMyJIITOPU 3MOXYTb NPpaLioBaTy Ha LLYKPi

prna BYCHHX 3 [10MITEXHIYHOrO IHCTUTYTY AMEPHKAHCHKOTO WTaTy Bip/uknHis 3asBuia npo Te, mo
3HalluIa HECNOAIBAHUH NOBOPOT y TeMl po3po0Ku Olibll ed)eKTHBHHx 1 EHEProEMHHMX aKyMYJISTOPIB.
BueHi mpomonyioTE BHKOPHCTOBYBATH SK €HEPTOHOCIH 3BHYAiiHUI 1yKOD.

Bueni BukoprcToByBany cremianbHimii Hablp epMeHTIB, MO0 MiAAATH OKHCIICHHIO IIIOKO3Y, IO Mic-
TUTBLCS B IYKpi. Y pe3ynbrari psly eKCHepUMeHTIB G10XIMIKH I BHCHOBKY, IO B aKyMYJISTOPI HO-
BOTO THMY IIIJIKOM MOKJIMBA XIMI9HA peakiiis, B X0/ AKOi I[YKOp PO3KJIAJa€ThCsA HA BOAY, BYTIEKHCINIH

ras 1 BJIacHE eJICKTPUKY.

3rijHo 3 pO3paxyHKamHu, Takuil yKpoBHii O10- aKyMyJISITOp B Teopi'l' 3/1aTHUMN 3a0€3MeUYUTH MUIBHICTD
30epiranHs eHeprii 10 596 aMiep-ToAMH Ha KUIOTPaM, TOAL K HUHINIHI JITIH-10HH] GaTapel 1eMOHCTPY-
IOTh IIOMITHO HIDKY1 Pe3y/IbTaTh - 42 amnep-roAuH Ha KUIorpam.

Kpium TOr0, KepiBHUK 10CHIAHAILKOT TPYIIN 3asBHB, 110 6aTapes HOBOrO THIY MOxXe Mati B 10 pasis
OLIBIINI TEPMIH KUTTS, ICHIICBIIA Y BHpoﬁHHuTBl 1030aBJICHa BI/| PU3UKY CaMO3aiiMaHHs Ta CKOJIOr14-
HO yucTa. TUM He MeHIl, ByIJIEKMCIIMIA ra3, 3rIHO 3 3asBOK BYEHHX, B X011 peakuii BCe XK BUAUISETHCS.

Yu oTpuMae mpuyMana 610XiMiKaMi TEXHOJIOTIS AKUICH OJIaIBIINIT PO3BHTOK, TOKH HE YTOUHIOETHCS.

Hxcepeno: LiveScience
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