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Beryn

[Insx 10 BIPOBAIKEHHS Y BUPOOHUIITBO HAYKOBHUX PO3POOOK JIEKUTH YEpe3
pO3paxyHKH Ta CTBOPEHHS KOHCTPYKTOPCHKOi gokyMeHramii. Po3poOka Takoi
JOKYMEHTAIll 1Ie TBOPYHUIl MpoIleC, KU MOTpedye BiJ MPOEKTYBAJIbHHKA HE TIIbKU
IJIMOOKUX 3HaHb JUCIUILIIH, 1110 BUKJIAJAI0ThCS Y BULLIOMY HaBYAJIbHOMY 3aKJIajl, ajie i
YMIHHSI BUKOPUCTOBYBATH iX MPH MPOEKTYBaHHI Ta B yMOBaX BUPOOHHUIITBA. Bif skocTi
KOHCTPYKTOPCBHKOI JOKYMEHTAIll1, SIK IPaBUJIO, 3aJI€KUTh KIHIIEBUM pe3ysIbTaT HAyKOBOI
PO3pOOKH, J10JIsI HOBUX MAIIIMH 1 anaparib.

MeToandHi BKa3iBkH ckianeHo y BiamosigaocTi 10 [OCT 2.105-95.

1. MeTa Ta 3aB1aHHSI PO3PAaXyHKOBOI po0oTH

MeTtoro po3paxyHKOBOi poOOTH € HaOyTTs MPAKTUUYHUX YMiHb MPU BUKOHAHHI
CTyJICHTaMU TEXHIYHOI JOKyMeHTamii 3 gucuumuniau «lIpouecu 1 amapatu XIMIYHHX
BUPOOHUIITB-1».

3aBIlaHHSIMU PO3PaXyHKOBOI poOOTH €:

OpUBECTH  Kiacu(ikaliro Ta ONKHC  BIANOBIAHOTO  TEMIOOOMIHHOTO
oOJIagHAHHS,

- 00rpyHTyBaTH BUOIp TUILy anaparta Jijisl 3a0€3MeUeHHs MPOILIECy;

- TMPOBECTHU MOPIBHIHHS anapara (MalluHU) 3 aHAJIOTAMU;

- 00rpyHTYyBaTH BUOIp MaTepiajiB JUisl BATOTOBJIEHHS anapara (MalluHu1);

- CKJIACTH MaTepiajbHUM Ta TeMIOBUN OanaHcH anapara (MalluHK);

- BHU3HAYUTH OCHOBHI T€OMETPUYHI PO3MIpH amapara (MaliuHm);

- BHUKOHATH CXEMAaTH4YHE 300pa’KeHHs anapara (MallH1) Ta HOTO eJIeMEHTH;

- TPE3CHTYBATH BUKOHAHY POOOTY.



2. 3aBaHHSI HA PO3PAXYHKOBY po0oTy

3aBIaHHs BUAAETHCS KOXKHOMY CTYIEHTY OCOOHMCTO MPOTSITOM TMEpIIUX JBOX
TWXKHIB HaBuaHHs. [lepenmik 3aBHaHb pPO3PaxyHKOBHUX pOOIT HaBEIEHO B pPoOOUiit
HaBYaJIbHINA POrpaMi JUCIHUILTIHH.

Tekct 3aBmaHHS MIANUCYETbCA  CTYIACHTOM, SKUA Oyle  BHUKOHYBaTH
PO3paxyHKOBY poOOTY Ta KEPIBHUKOM.

3pa3ok 3aBaHHs po3MilieHo Yy JlomaTky A.

3. CkJ1aj, 00cor i CTpyKTypa po3paxyHKoOBOi podoTH

PospaxyHkoBa po0oTa CKIAJAEThCA 3 PO3JUIIB, MEPENIK SIKUX BU3HAYAETHCS
KEepPIBHUKOM Yy 3aBJaHHI Ul BHUKOHAHHS PO3PaxyHKOBOI poOoTH (IomaTok A).

OpieHTOBHMI 0OCST MOSACHIOBANILHOT 3anucku 15...25 apkymiiB popmaty A4.

4. Bka3iBKH 10 BUKOHAHHS PO3JLJIiB PO3paxXyHKOBOI po00oTH

[Ipy BUKOHAHHI pO3/IlJIiB, HEOOX1THO 3BEPHYTH yBary Ha:

Poznin «Berym».

Y BCTym KOpPOTKO HAJA€ThCs 1H(OpMAIS PO AaKTyaIbHICTh OOJIaJHAHHS
TEIUIOBOTO TpoIlecy, 1o Oyle po3paxoByBaTHCh. Jlami y BIAMOBIAHOCTI O 3MICTY
pOOOTH CTABIATHCS METa Ta 3a/1aul pO3pOOKH.

[TpubnuzHMit 00csar po3ainy — 1 apky.

Pozmin «1. Knacudikamis Ta onuc BiANoBiTHOr0 TeMJIOTEXHIYHOIO

00JIaJHAHHA»

Y posaini HaBOAUTHCS Kiacu@ikalis Ta ONUC KOHCTPYKLINA BIAMOBIIHOTO
TEIJIOTEXHIYHOTO 00JIaHAHHS.

[TpuGau3HMit o0csr po3aiay — 5...6 apKyIiB.



Poznin «2. Bubip Tumy anapara ta 00IpyHTYBaHHS ii0r0 KOHCTPYKIii»

VY po3aisi HaBOAMTHCS NPU3HAYEHHS amapara Ta BUOMPAETbCA HOTO THIL, IO
3a0e3neyye BUKOHAHHS TEXHOJOTIYHOTO MPOLIECY, a TAKOK HaBOAUTHCS OMKUC OCHOBHUX
€JIEMEHTIB CKJIQJIOBUX YaCTUH amapaTa 1 HaJJa€ThCsl MOro cxema .

[TpuGau3Hmit o0csr po3ainy — 1...2 apkyii.

Poznin «3. Bubip Ta XapakTepucTHKa TeNJIOHOCIIB i MaTepianiB amaparay

HaBoauThcsi XapakTepucTUKa Ta OOIPYHTYBaHHsS BHOOpPY TEIUIOHOCIIB, @ TAKOX
BUOUPAIOTHCS MaTeplaiu AJisi OCHOBHUX JieTallell anapara 3 ypaXyBaHHSAM arpeCUBHOCTI
CEpEeIOBHUIL Ta BUKOHAHHSA YMOB MIIHOCTI. BKa3ytoTbcs mxepena Ta ix Oi10miorpadiuHi
JaHHI.

[Tpubnu3HuMit o0csr posainy — 1...2 apkymii.

Poznin «4. TexHiuHa XapaKTepUCTHKA»

[TomaroThCsi OCHOBHI TEXHIYHI YMOBHM, $IKi MOBHUHEH 3aJIOBUILHUTH amapar, 110
OyJie po3paxoByBaTUCH.

[Tpubnu3namii o0csr po3ainy — 1 apkyi.

Poznin «5. Po3paxyHKH, 0 MiATBEPIKYIOTh NPane3JaTHICTh KOHCTPYKUIL

anmapara (MallMHHU)

[Timpo3min «5.1 IlapaMeTpuuHUil po3paxyHoK anapara (MalIMHH)»

BukoHyeThcs MpoeKkTHUN abo TMEpeBIPpOYHMM  pO3paxXyHOK amapara Ta
BH3HAUYAIOTHCSA HOTO OCHOBHI T€OMETPUYHI PO3MIPH .

[Tpubnu3nHmii oocsr po3ainy — §...10 apkyriB.



Poznin « BuCHOBKHY

Y BHUCHOBKY IepepaxoBYIOThCS BCl poOOTH, 110 OyJIM BUKOHAHI y BiJIIMOBIIHOCTI
10 3MICTy poOOTH, Ta NPUBOIUTHCA TEXHIYHA XapaKTEPUCTHUKA amapara, SKAW
po3paxoByBaiu. Bka3zyroThcs Bl aBTOpChbKi Moaudikaiiii Ta MOAepHi3aIlii.

[Tpubau3Hmit o0csr po3aiay — 1 apkyi.

Poznin «Ilepeik mocuianby»

[TocunanHs Ha BUKOPHUCTaHI JKepena NPUBOIATHCS B T MOCIIJOBHOCTI B SIKIA

BOHH 3IraayrOThCA B TEKCTI.

5. PexoMenaanii 10 BUKOHAHHS NOSICHIOBAJILHOI 3aITUCKH

5.1 CTpykTypa NOSICHIOBAJIbHOI 3AIIUCKH

[TosicHIOBasIbHA 3amUCKa PO3PaXyHKOBOiI POOOTH PO3MOYMHAETHCS TUTYJIbHUM
JUCTOM 3 HaAmUcoM ,,Po3paxyHkoBa poOOTa”, HACTYIIHUM apKylleM € ,,3aBJaHHS Ha
npoektyBaHHs . Jlami ,,3MICT 1 pO3/iIM 3aIMCKU BIAMOBIIHO 10 3aBJIaHHS .

Jlo #ogaTkiB  BHOCATH — @IrOpUTMIUHI  cxemu  (OJIOK-cXeMu),  TaOmiuii

171eHTH(1KaTOPiB, IPOTrpamMu, I0BIIKOBI MaTepialid 1 TOMY MOAI0HE.

5.2 Bumoru 10 (popMaTyBaHHS MOSICHIOBAJIBHUX 3aNIMCOK

TekcT po3paxyHKOBOI POOOTH PO3IIISIOTh HA PO3IUTH 1 MIAPO3/ILIH, BiAMOBIIHO
710 3MICTY.

Po3ninmu NOBUMHHI MaTW TMOPSIIKOBI HOMEPU B MEXaX YCbOro JIOKYMEHTa
(uacTuHM), MMO3HAYEHI apaObChKUMH IU(ppaMu 3 Kpamnkoro. [linpo3ainiu MOBHHHI MaTu
HyMEpaIlilo B MeXax KOXKHOro po3aiay. Homepu miapo3aiiiB CKIIaIaloThCs 3 HOMEPIB

pO3aUIIB 200 MiAPO3ALTY, PO3AUICHHX Kpamnkor. Hampukinii HOMepa po3aiiay abo



HiIPO31Ty Kpamnka He CTaBUThCS. Po3aunm, Sk 1 mMiApo3aAuid, MOXKYTh CKJIajaTHCS 3
JEKIJTbKOX MyHKTIB.

HaiimenyBaHHs po3AUTIB MMOBUHHI OyTH KOpOTKMMHU. HaiimMeHyBaHHS PO3UTIB 1
HiAPO3IUTIB 3aIUCYIOTh Y BUTJISAI 3ar0JI0BKIB 3 a03ally MPOMUCHUMHU JIiTepaMu (OKpiM
nepuoi BEJIUKOI JITepU) HAMIBXUPHUM (QopmaToM JiTep. BukopucTaHHs KypCHBOTO
dbopmaTyBaHHs, MIIKPECIEHHS Ta TEPEHOCHU CIIB y 3arojoBKax HE JIOMYCKalOThCS.
Kpanky HampukiHIll 3arojlOBKa HE CTaBJATh. SIKIIO 3aroJiOBOK CKIAAA€TbCA 3 JBOX
peYeHb, IX PO3AUISAIOTh KpamnKkolo. Po3ramoByBaTu Ha3By po3/ILTy, MiIPO3ALTY Ta TEKCTY
Ha PI3HUX CTOPIHKaX 3a00pOHSAETHCS.

BigcTanp MiX 3aroJiIoBKOM po3ALTy ado MiApOo3Aiay 1 TEKCTOM MOBUHHA OyTH Y 3
iHTepBaiu. BigcTans Mk 3arojoBKaMu po3auty 1 migpo3auty — 1,5 iHtepBasiu. Koxen
PO3/ILIT MOSICHIOBAJIBHOI 3aMTMCKU MTOYMHAIOTH 3 HOBOTO JIUCTA (CTOPIHKHK). BiacTaHb Mix
MOTEPETHIM TIAPO3AUIOM Ta HACTYITHHUM 3arojIOBKOM MiAPO3iy MOBHHHA OyTH 3
IHTEpBaIH.

Hywmepariisi cTopiHOK MOBHHHA OyTH HAcCKpi3Ha ISl BCI€l 3alMCKH, BKIIOYAIOYH

TOJATKH.
5.3 OdopmjieHHs po3paxyHKiB

HeoOxigH1 po3paxyHKH amapaTiB BU3HAYAIOTHCS 1 YTOUHIOIOTHCS KEPIBHUKOM.
Bci Bemuuumam moparotees B cucteMi CI. B kokHOMY Migpo3diial po3paxyHOK
CKJIAZIAETHCS 32 TAKOI0 CXEMOIO

Merta po3paxyHKy 3 BKa3iBKOIO, 1110 MOTPIOHO BU3HAYUTH.

1 Po3paxynkoBa cxema abo ecki3 BUpoOy (y TOBUTLHOMY MaciiTali).

2 Bxiaa1 gauHi.

3. YMOBHM pO3paxyHKY.

4 Po3paxyHok.

5 BucHOBKH, BIIITOBIIHO 1O METH.

[Tpu HaBeneHHI aNTOPUTMIB Ta KOMIT IOTEPHUX MPOTpaM Martepiall BUKIAAA€ThCs
y TaKiil MOCIIIIOBHOCTI :

1. Onuc MaTeMaTUyHOI MOJIENI Ta AITOPUTM PO3PAXYHKY.



2. AnropuTMiyHa-cxema Ta ii omuc.
3. JlauH1 1719 pOo3paxyHKy.

4., TIporpama.

5. Pesynbpratu po3paxynky Ha EOM.

6. BucHoBku 3a pe3ynpTaTamu po3paxyHky Ha EOM.

AJdroputMmiyHa-cxema, ii OImmc Ta mporpaMa BUHOCUTHCS y JTOJIaTOK.

5.4 OdopmiieHHS T10AATKIB

[Ipu HasSBHOCTI B MOSICHIOBAJIbHINM 3aMUCIIl JOJATKIB iX BUKOHYIOTh Ha apKyllIax
dopmary A4. JlogaToK HyMEpYIOTh YKPAiHCBKMMH JIITEpaMU Ha MEPLIIOMY apKyIil
N0AaTKy, 3a BUHATKOM Jitep €, 3, I, I, U, O, U, b. Kosxauii 101aTOK PO3IIOYUHAETHCA 3
HOBOi CTOPIHKH IOCEPEIUHI TEKCTY CIOBOM JOJATOK 3 BKa31BKOIO HOMepa A0JaTky. B
HACTYMHIN CTPOYIIl pO3TALIOBYETHCS 3ar0JIOBOK JOJATKY.

TekcT KOKHOTO JOJIATKy MPU HEOOXIAHOCTI PO3AUISAIOTH Ha PO3JILITH, MiIPO3ILIH,
K1 HyMEPYIOThCS OKPEMO MO0 KOKHOMY J0JaTKy. JloJaTok MOXe MaTu CBIM 3MICT Ta
nepeNik nocuianb. Lmoctpanii 1 Tabnuil B JOAATKaX HYMEPYIOTh Y MeXaX KOXKHOTO
J0J1aTKa.

Jlnst Bciel poOOTH MOBUHHA OyTH HACKPi3HA HyMEpAllisl apKYIIIB.

6.PexoMeHnaanii 11010 NOPSIIKY 3aXUCTY PO3PAXYHKOBOI po60TH

30poirypoBaHa po3paxyHKOBa po0OTa 3axXMIIAEThCA MICIAS  MEPEBIPKU

KEPIBHUKOM.

7. Ciucok peKOMEeH/I0BAHOI JiTepaTypu
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Honarok A. Ilpukiaa BUKOHaAHHS PO3PaXyHKOBOI poOOTH

MIHICTEPCTBO OCBITHU I HAYKH MOJIOJI TA CIIOPTY YKPATHU
HAIIIOHAJIBHUU TEXHIYHWM YHIBEPCUTET YKPAIHU
“KHIBCbKUM NOJITEXHIYHUMA IHCTUTYT”

InkenepHoO-XiMiuyHMH (paKyJabTET

Kadenpa mammn Ta anapariB XiMivyHuX | HadTONEpPEepOOHUX BUPOOHUIITB

PO3PAXYHKOBA POBOTA

Ha TeMy: IligirpiBau rinpoxkcuay HaTpis

3 TUCLIUATUIIHUA:

«IIpuecu 1 anapaTu XiMIYHUX BUPOOHUIITBY

Buxonas ctynent rpynu X0-81 1O. M. Maraonu

(mignwmc, nara)

KepiBHuk podotu, goii. ML.II. IIBex

(mignwc, nara)

Kuis 2012
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MIHICTEPCTBO OCBITH 1 HAYKHA MOJIOAI TA CIIOPTY XKPAiHI/I
HAHNIOHAJIbHUY TEXHIYMHUHW YHIBEPCUTET YKPAIHH
“KHIBCBKUM ITOJIITEXHIYHUU IHCTUTYT”

InxenepHo-ximiunmii pakyabTer
Kadenpa mammn Ta anapariB XiMivyHuX | HadTONEpepOOHUX BUPOOHUIITB

3ABJIAHHASA
J10 PO3PaxXyHKOBOI podoTH
ctyaeHToBi rpynu XO-81 Marauu A.A.
1.Tema npoekty: [ligirpiBay riipokCuay HaTpis

2. TepmiH 31241 CTyIeHTOM 3aKkiH4eHoro npoekty: 10 rpyans 2012p. 3.Buxinni
naHi A0 npoekTy: Po3paxysaTtu migirpiBad 35% BOASHOIO pO3YMHY TAPOKCUAY HATpis
11 3a0e3MmeueHHs] HACTYIMHUX TEXHOJIOTTYHUX YMOB :

- TPOJIYKTHUBHICTh 3,611kr/c;

— CHUPOBHHA 35% BoASHMI PO3YMH T1APOKCUAY HATPIS;

— Ttemmepaypa nouatkosa 15 °C;

— TeMreparypa KiHIeBa TeMIlepaTypa KUIIHHS;

— BHOIp rapsyoro TEIJIOHOCISI 1 MOro mapamerpu OoOrpyHTYBaTH 1 BUOpaTH
CaMOCTIIHO.

4 Ilepenik nutaHb, Kl MaroTh OyTH po3pobineni: 1) Beryn, 2) Knacudikamisa ta onuc
BIJIMOBIHOTO  TEIUIOTEXHIYHOro oOyagHaHHsg, 3) Bubip Ttumy amapara Ta
OOTpYHTYBaHHS HOr0o KOHCTPYKIIi, 3) Bubip 1 xapakTepuctuka TerioHocliiB, 4) Bubip
MarepiaiiB amapata, S) TexHi4yHI BUMOTM J0 amapaty, 6) PospaxyHku, 110
HiATBEPKYIOTh Tpalle3aTHICTh KOHCTPYKIii, 7) BucHoBku, 8) Ilepernik mocuaHs.

S.Ilepenik rpadiunoro (UIFOCTpOBaHOTO) Matepianmy: Po3paxyHKoBI cxemu Ta
CXeMaTH4HE 300paKeHHsI armapary.

6./lata Bumaui 3aBgaHHs: ,, 7 2012 p.

3aBJIaHHS NPUIHSAB 10 BUKOHAHHS CTYJICHT

(mignwc, nara)

KepiBHuk po3paxyHnkoBoi podotu, goueHt [lsex M.II.

(mignuc, nara)
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OCHOBHI YMOBHI ITO3HAYEHH A

C — IUTOMa MacoBa TEIUIOEMHICTb;

D — niameTp KOXyXy;

d — BHYTpIIIHIN JiaMeTp TETIOOOMIHHUX TPYO;

d,— €KBIBaJICHTHUH JlIaMETD;

F — moBepxHs Teruionepeaayi,

G — MacoBa BUTpaTa TEIIOHOCIS;

g — MIPUCKOPEHHS BUILHOTO Ma [IHHS;

K — xoediuient remnonepenayi;

L — moBxuHa TEMI000MIHHUX TPYO;

| — BU3HAYAIEHUI PO3MIp B KPUTEPIsSIX TOAIOHOCTI;

M — maca;

N — 9KCII0 TUTACTHH, TOTYKHICTB;

N — gucio TpyO, YKUCIIO0 MapaieTbHUX MOTOKIB;
p — THUCK;

Ap — riipaBIiyHUM OIIip;

Q — TeruIoBe HAaBaHTAKCHHS;

( — mUTOMa TEIJIOBA HAIPYTa;

I — IMTOMAa MacoOBa TEIJIOTAa KOHJIEH callli (BUTAPOBYBaHHS);
T, — TEPMIYHUH OMip 1apy 3a0pyIHEHHS;

S — oA MoNepevyHoro nepepizy MmoToKy;

t — remneparypa;

At — pi3HULA TeMIlepaTyp CTIHKH 1 TETJIOHOCIS;

® — IBUKICTh PyXY TEIIOHOCIS;

Z — YUCJIO XO/IIB B KOKYXOTPYOHUX TEIIIOOOMIHHUKAX;
o, — KoeIIIEHT TEeTUIOB111aui;

B — xoedirieHT 06'eMHOTO PO3IIUPEHHS;

Ocp — TOBIIIMHA CTIHKU TEILJIO MEePEeAaroy0i MOBEPXHi;
Acr — TETUIONPOBIIHICTh, KOS(PIIIIEHT TEPTH;

L — IMHaMI4YHa B'SA3KICTh;

p — TYCTHHA;



o — HOBerHCBI/Iﬁ HaTAT,

& — Koe(iIieHT MICIIEBOTO OTIOPY;

wl .o o
Re = L KpUTCp11 PCI/IHOJIB,Hca;
u

ol .y
Nu = — ~ KpuTepii Hycenpra;

CLL . o
Pr = 7‘ — xpurepiu [Ipannaris;

EE 2
GT:¥
In

[At — xkputepiit ['pacroda;
Innexkcu:
1-TerIoOHOCIH 3 OLIBIIOI0 CePEeIHBOI0 TeMIIepaTyporo (rapsuuii);
2 — TEIUIOHOCIH 3 MEHIIIO0 CEPEIHBOI0 TEMITEPATYPOTO (XOJIOTHHIA);
H — TIOYaTKOBE 3HAYCHHS, 30BHIITHINA pO3Mip, HAcOC;
K — KIHIICBE 3HAYEHHS, KOXKYX;
CT — CTIHKa;
T — TEIIOOOMIHHUK;
Tp — TpyOHUI MTPOCTIp;
MTp — MDKTPYOHUH MIPOCTIp;

11 — IITYLEp.
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Beryn

Y 3B’S3ky 3  PO3BUTKOM  TMPOMHUCIOBOCTI HAa  OCHOBI  CTBOpPEHHS
BHUCOKOMPOAYKTUBHUX YCTAaHOBOK 3pOCIIO 3HAYEHHS MPOIIECIB TEIJIO 1 MacoOOMIHY 3
TOYKH 30py paIlllOHATFHOTO BHUKOPUCTAHHS TEIIOCHEPTEeTUYHUX Ta CHUPOBUHHUX
pecypciB. OIHUM 3 BOXJIMBUX TEXHIYHHUX 3aBJaHb MPOMMCIIOBOCTI € 1HTEHCHU(IKAIs
TEXHOJIOTIYHUX TPOLECIB Ta 3a0IIAJKEHHSI CUPOBHHHHUX PECypCiB, OCOOIUBO MajHBa.
OCHOBHUHM NIUIAX JAJIsl JOCATHEHHS I[bOTO — CTBOPEHHS TEXHOJIOTIN Ta TEXHOJOTTYHUX
MIPOILIECIB, MPHU SIKUX BECh MOTIK CUPOBHHM Ta BCl €EHEPTETUYHI PECYPCU MOBHICTIO, YU 3
MaKCUMaJbHOIO TOBHOTOK BUKOPHUCTOBYIOTHCS Y BUPOOHMIITBI NPOAYKIIIi.

Jlesiki ramy31 MpOMHCIOBOCTI XapaKTEPU3yIOThCsl BUCOKUMHU 3aTpaTaMy TEIUIOTH.
Tomy noTpiOHO CTBOPIOBATH BUCOKOEKOHOMIYHI TEIUIOBUKOPUCTOBYIOU1 YCTAHOBKH.

[Ipouiecu TemnooOMiHY MarOTh BEJIMKE 3HAYEHHS B XIMI4UHIHN, HadTONEpepoOHiil,
MeTaypriiiHii, XapuoBii Ta IHIIUX TaTy34X MPOMHUCIOBOCTI. TerooOMinHa anapaTypa
CTAHOBUTh 3HAYHY YaCTKy TEXHOJOTIYHOrO OOJIaJJHAHHS B XIMIYHIM Ta CYMIKHUX
rajy3sx MPOMHCIOBOCTI. [luTomMa Bara Ha MIANPUEMCTBAX XIMIYHOI MPOMUCIOBOCTI
TerI000MIHHOTO OOMagHaHHS CKjianae B cepenubomy 15-18 %, y nadroximii — 50 %.
CyTTeBa pojib TEIIO0OMIHHOTO O0JIaJHAHHS Ha XIMIYHUX MIJMNPUEMCTBAX MOSICHIOETHCS
THM, 110 Maif’ke€ yC1 OCHOBHI MPOLIECH XIMIYHOT TEXHOJOTIi MOB's13aH1 3 HEOOX1JHICTIO
MMABEAECHHS YM BIIBEAECHHS TEIUIOTH.

VY na"Homy npoekTi po3poOJIeHO TeIIO0OOMIHHUM anapaT Jylsl HarpiBaHHS BOJIHOTO

PO3UYHHY JIYTY 10 TEMIIEPATyPH KUITIHHS.
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1 Knacudikauis Ta onuc KOHCTPYKIii TeN1000MiHHUX anapaTiB

3anexHo BiJl cioco0y Iepeiadl TEIIOTH TEIJI00OMIHHUKH TOAUISIOTBCS Ha JBi
OCHOBHI I'PYIIH:

- TIOBEPXHEBI TEIUIOOOMIHHMKH, B SIKMX OOMIH TEIUIOTOI MIX TETUIOHOCISIMHU

B110YBa€ThCS KPi3b TNIYXY CTIHKY, IO iX PO3ILISE;

- TEIUIOOOMIHHUKM 3MIIIyBaHHS, B SKHUX TEIUJIOTAa MEPEJAEThCsl BHACIHIIOK

0e3mocepeIHbOT0 KOHTAKTY JIBOX TETJIOHOCITB.

3HayHO piJIIe B XIMIYHIM MPOMHCIOBOCTI 3aCTOCOBYIOTHCS pPETeHEpaTHBHI
TEIUIOOOMIHHUKH, B SIKHUX HarpiBaHHsS PIAKUX CEPEIOBHIN BiAOYBAa€THCS 3a pPaxyHOK
iXHBOTO KOHTAKTy 3 TIOTIEPEIHHO HATPITUMU TBEPAUMHU TITaMU — HACaaKaMH, SIKHMU
3aMOBHEHM amapar 1 ki Mep10AUYHO HArpiBatOThCS 1HIIUM TEIJIOHOCIEM.

Haii0inp1 NOMIMPEHUMH € TIOBEPXHEB1 TEIUIOOOMIHHUKH, KOHCTPYKIII SIKHX
nyke pizHomaHiTHI. Hmkue Oyae po3risiHyTO THUIOBI, B OCHOBHOMY HOpPMalli30BaHi,
KOHCTPYKIIii TOBEPXHEBHUX TEINIOOOMIHHHUKIB.

KoHcTrpykinii TemiooOMiHHUKIB MalOTh OyTH MPOCTUMH, 3pYYHUMH ISl MOHTAXKY
i peMOHTy. Y psiii BUMAJKIB KOHCTPYKI[iSl TEIIOOOMIHHMKA TMOBUHHA 3a0e3MeuyBaTh
SAKOMOTa MEHIIIE 3a0py/THEHHs TTOBEPXHI TEIIOOOMIHY, sSIka Ma€ OyTH JIETKOJIOCTYITHOIO
JUTSL OTJISIY ¥ OUUIIICHHS.

[ToBepxHEB1 TEMIIOOOMIHHUKN OYyBalOTh: KOXKYXOTpyOHI, TpyOUaTi, 3pOLIyBalbHi,
3MIEBHMKOBI , CITipaJibHi, TuTacTuHYati, 0souHi.( Pucynkm 1.1,1.2,1.3,1.4,1.5,)

KoxyxoTpyOHuit 0HOX010BH# TermnooOMiHHHK (PucyHok 1.1)

1 — kopmyc; 2 — TpyOHI pewniTku; 3 — Tpyou; 4 — KpUIIKH.
Pucynox 1.1 — Cxema K0XyXoTpyOHOTO OJTHOXOJIOBOTO TEIIO0OOMIHHUKA

3acrocyBanHd. [laHuil anmapaT pamioHadbHO BUKOPUCTOBYBATH, KOJM IIBUIKICTD
NpOLECYy BHU3HAYAETHCA BEIMYMHOIO KOe(Ili€HTa TEIUIOBIAAAYl Yy MIKTPYOHOMY
IIPOCTOPI1, @ TAKOXK Y MPOIIEC] BUITAPIOBAHHS P1/IHH.
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KoxyxoTpyOHUll TemI00OMIHHUK CKJIAJAa€eThCsl 3 Kopiyca | Ta mpuBapeHUX 10
HBOTO TPYOHMX pemnTok 2. Y TpyOHMX pemriTkax 3akpiruieHud mydok Tpyo 3. Jo
TPYOHHUX PEIIITOK KPIIIATHCS (Ha MPOKJIaKax Ta 00aTax) KPUIIKHY 4.

VY KOXKyXOTpyOHOMY TEIJIOOOMIHHUKY OJIHA 13 peuoBUH | pyXaeThcsi BcepeauHi
Tpyd (y TpyObHOMY mpocTtopi), a iHma Il — y mipkTpyOHOMY mpocTopi. PeuoBuHM
3a3BUYail HANPaBJISAIOTh MPOTUTEUIEI0 OAHA 10 OfHOI. Ilpu MbOMYy Ty pedoBUHY, SIKY
HArpiBalOTh, HAMPABIAIOTh 3HU3Y JOTOPH, a pPEUOBHHY, IIO BiJJa€ TEIJIO, — B
MPOTWIICKHOMY HANpsIMKy. Takuil HampsMOK pPyXy KOXKHOi PEYOBHHH CITIBIIAJIa€ 3
HaIPSIMKOM, y SIKOMY TIparHe pyxaTHCs JaHa PEYOBHHA 1] BIUTMBOM 3MiHU 11 TYCTUHU
Opy HarpiBaHHI YW OXOJO/pKeHHI. KpiM TOro, mpu BKa3zaHUX HampsMKax pyxy
JOCATAETbCST  OLIBII  PIBHOMIPHUN PO3MOALT IIBHIKOCTEH Ta 1JEHTHYHI YMOBHU
TETUI000MIHY 3a ILJIOIICIO MOMEePEYHOro Nepepizy amnapary.

[lepeBaru: JlocTaTHRO BeJMKAa MIBHIAKICTH B TpyOaxX NHpH BEJIUKUX 00'€MHHX
BHJIaTKaX CEPEJOBHINA, IO B HUX pyXaeTbes. [IpocToTa KOHCTPYKITT Ta eKCIuTyaTarfii.

Henomniku: cymapHuil monepeyHuil MepeTuH TpyO BIIHOCHO BEIUKHM, IO
JI03BOJISIE OTPUMYBATH JTOCTATHHO BUCOKI IIBHUAKOCTI B TpyOax TUIBKM MPH BEITUKHUX
00’e€MHUX BUTpaTax peYOBUHU; HU3BKUN KOE(PIIIEHT TEIUIONEpeaayil; HEBEINKA PI3HUILIS
TEMIIepaTyp CEPEAOBHUIL, MK STKUMH B1IOYBAETHCS TEIIIOOOMIH.

Ko:xxyxoTpyOHuii 0aratoxogoBuid Terio00MiHHUK

3acToCyBaHHS. KoxyxoTpyOoHuit 0aratoxoj0Bui TETI000MIHHUK
3aCTOCOBY€EThCSl JUIsl TIAICPIBaHHS PIAMH Ta KOHJEHCATIB, a TaKOX pallioOHAJIIbHO
3aCTOCOBYBAaTHM B CHUCTEMI TEIUIOOOMIHY piJIMHAa — PIAMHA 1 ra3 — Tra3, MpU BEJIMKHUX
TETJIOBUX HABAaHTAKEHHSX.

B nipomy TemnooOMIHHHMKY Kopryc 1, TpyOH1 peuriTku 2, 3aKpiluieHi B HUX Tpyou
3 Ta kpumkua 4 1ACHTUYHI 300pa)KEHUM Ha PUCYHKY 1.2. 3a JOMOMOIOI0 MOMEPEUHUX
MEePErOpPOJIOK 5, YCTAHOBJICHMX B KPHUIIKaX TEIIOOOMIHHHMKA, TPyOW pO3/IIeHI Ha
cekinii, ab0 X0AM, IO SKUM TOCHIIOBHO PYXa€ThCs PiIMHA, sIKa MPOTIKaE B TPyOHOMY
MPOCTOP1 TEIUIOOOMIHHMKA. 3a3BUYail pO30MBKY Ha XOAM MPOBOMASTH TaKMM UYHUHOM,
100 B yCIX CEKINiSAX 3HAXOIUIIACh OJIHAKOBA KIJIbKICTh TPYO.

3aBASKM MEHIIIN TUIONII TOMEPEYHOro IMepepizy TpyO, pO3MIMIEHUX B OJHIN
CEKIIli, B TOPIBHSIHHI 3 MOMEPEYHUM MEPEPI30M BCHOTO IMy4Ka TPyO, MIBUIAKICTh PIAMHU
B TpyOHOMY mpocTopi 0araToxoJ0BOro TEMJOOOMIHHUKA 30LIBIIYEThCA (10
BIIHOIIIEHHIO JI0 IIBUIKOCTI B OJHOXOJOBOMY TEIIJIOOOMIHHUKY) B YHCJIO Pa3iB, PIBHE
yucity XxoAiB. Tak, B 4OTHPbOXXOAOBOMY TEIIOOOMIHHUKY (PUCYHOK 2) IIBUJKICTH B
TpyOax Mpu 1HIIMX PIBHUX YMOBAX B YOTHUPH pa3u OuIbIIe, HIXK B OJHOXOA0BOMY. Jlis
30UTBLIEHHS IBUJKOCTI Ta MOJOBXEHHS IUISXY PYXY PIIMHU B MK TPyOHOMY MPOCTOP1
CIYTyIOTb CETMEHTHI Teperopoaku 6. B ropu3oHTaqibHUX TEMIOOOMIHHMKAX IIi
NEPETOPOJIKH CIYTYIOTh OJHOYACHO IPOMIKHUMH ONIOpaMH JJIs Iy4Ka Tpyo.

[lepeBarn. binpima MBUAKICTh TEMIOOOMIHY B TOPIBHSHI 3 OJHOXOJOBUMU
KOXXYXOTPYOHUMU TEIIIO0OOMIHHUKAMH.

Henonmiku. Hwuspbka pymiiiHa cuiga  Temjonepenadi, Ta HEMOXIIMBICTD
BHKOPHCTAHHS IIPH PI3HHUILIX Temieparyp 6inbie 50°C.
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Vi

1 — koprmyc; 2 — TpyOHI1 peunTky; 3 — Tpyou; 4 — KpUIIKHU; 5 — IEPETOPOJIKH B
KpUIIKAX; 6 — NEPErOpOJKH Yy MUKTPYOHOMY IIPOCTOPI
Pucynok 1.2 — Cxema K0KyXoTpyOHOTO 6araroxooBOro TemIo00MiHHIKA

Ko:xxyxoTpyOHuii Tenj1000MiHHUK 3 MOABIiHUME TPyOaMu

:|l|_| .% 7

AN N

3

1,3 — TpyOHI pemnniTky; 2 — BHYTpIlIHI TPyOu; 4 — 30BHIIIHI TPYOH.
Pucynok 1.3 — CxeMa K0KyX0TpyOHOTr0 TEIUIOOOMIHHHUKA 3 MOABIHHUME TpyOaMu

3actocyBaHHA. TemI000MIHHUKH 3 TIOJIBINHUMH TPyOaMu BUKOPUCTOBYIOTHCS B
OCHOBHOMY B KOHTAKTHO-KATATITUYHUX 1 pEaKIIMHUX MPOIEcax.

3 OJIHI€1 CTOPOHHM amapary po3MILIEH] Bl TPYOH1 PEIIITKH, IPUUOMY y pernTii 1
3aKpIIJICHUH My4OK TpyO 2 MEHIIIOTO JiaMeTpa, BIAKPUTUX 3 000X KIHIIIB, a B PEIIITI 3
— TpyOu 4 OUIBLIOrO JiaMeTpa 13 3aKpUTHUMH JIIBUMHU KIHISIMH, BCTaHOBJIEHUMH
KOHIICHTPUYHO BigHOCHO TpYyO 2 (Pucynok 1.3).

CepenoBumie | pyxaeTscsi Mo KUIBLEBUX MpOCTOpax Mik Tpybamu 2 Ta 4 i
BUBOAUTBHCS 3 MIKTPYOHOTO TPOCTOPY TEIJIOOOMiIHHMKA 1o TpyOax 2. IHme
cepenopuiie Il pyxaerbcs 3BepXy BHU3 MO MDKTPYOHOMY HIPOCTOPY KOpPITyCY
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TEIUIO0OMIHHHUKA, OMUBaIO4YM TPpyOu 4 30BHI. Y TEMJI0O0OMIHHHUKAX TaKOl KOHCTPYKIIIi
TpyOM MOXXYTh TIOAOBXKYBATHCS TiJ €0 TEMIEpaTypH HE3aJICKHO BiJl KOPIYCY
TEIJI000MIHHHUKA.

[lepeBarn. HeBeNUKI TMepepi3d BHYTPINIHBOI TPYyOH, IO J1a€ MOXKIIMBICTH
J0CATaTH 3HAYHHUX MIBUIKOCTEH PyXy TEIUIOHOCIIB, IO B CBOIO YEPTy IPHU3BOJIUTH 0
M1IBUIICHHS KOCS]IIIEHTY TEIIonepeaayi.

Henomiku: mopoxunid, HDK KOXYXOTPYOHHH OJHOXOAOBUN TEITIOOOMIHHUK
(MeTaoeMH1); CKIAIHICTh MOHTAXY; OUTBII TPOMI3JIKI.

JABOTPYOHMI TeNI1000MiHHUK

3actocyBaHHA. B KOHTaKTHO-KaTAJIITUYHUX Ta pEaKUIMHUX @polecax, o
B1IOYBAaIOTbCSI NPH BUCOKUX TEMIEpaTypax, KOJM HEOOXIAHO 3a0e3MeUYUTH BLIbHE
MOJAOBXKEHHS BCIX TpyO. [l mporieciB 13 MOPIBHAHO HEBEJIMKHMH TEIUIOBUMU
HABAHTAKEHHSMH 1 BIATIOBIIHO MaJTUMU TTOBEPXHAMH TEILIOOOMIHY.

TennooOMIHHUKHA I1i€1 KOHCTPYKIII CKIAJAlOThCsl 3 KUIBKOX IOCIiOBHO
3’€IHAHUX TPYOHUX €JEMEHTIB, YTBOPEHHX JBOMa KOHLEHTPUYHO PO3MILIEHUMHU
TpyOamu. OIMH TEIUIOHOCIH PyXaeThCs MO BHYTPIMIHIX TpyOxm 1, a iHmUH — MO
KUIBIIEBOMY 3a30py MK BHYTpIlIHIMH | Ta 30BHIIHIMEU 2 TpyOamu. BayTpimiHi Tpyou
3’€IHYIOThCS KajauaMu 3, a 30BHilIHI TpyOu — natpyokamu 4 (Pucynok 1.4).

[lepeBaru: BHUCOKI IIBHAKOCTI PyXy pIJIMH; MOPIBHSHO BHUCOKI KOE(QILIEHTH
Terionepeaayl; MeHIIa WKMOBIPHICTh BIJIKJIaJlaHHS HAKUIY Ta 3a0pyJHEHHS MOBEPXOHb
TEIJIOO0MIHY; MOXIIUBICTh €()EKTUBHO TNPALIOBATH TIPU HEBEJIMKUX BUTpATAX
TEIJIOHOCIIB.

Henomiku: O11b1I TPOMI3JIKI, HIXK KOKYXOTPYOHI; METAJIOEMHI.

1 — BHyTpilHI TpyOH; 2 — 30BHIMIHI TPYOu; 3 — Kayay; 4 — naTpyOoK.
Pucynok 1.4 — Cxema 1BOTpyOHOTO TEMIO00OMIHHUKA
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3Mi€cBUKOBHUH TeNMJI00OMIHHUK

3actocyBanHs. [Ipy BUCOKMX THCKax 1 B XIMIYHO aKTMBHHUX CEpeIOBHUIIAX, MpPU
MOBEpXHAX HarpiBanHs g0 10+15 M,

VY 3aHyprOBaHOMY 3M1€BHKOBOMY TEIJIOOOMIHHUKY KparUIMHHA pijvHa, ra3 ado
nap pyXawThCsi MO CIIpadbHOMY 3MiHOBUKY 1, BHUKOHaHOMY 3 TpyO 1aMeTpOM
15...75 mm, sxult 3aHypeHull y piauHy, 10 nepedyBae B kopryci 2 anaparty. Bracmigok
BEJIMKOTO 00'€eMy KOpPITyCY, B SIKOMY 3HAaXOAMUTHCA 3MIHOBHK, MIBHAKICTh DPIIWHU B
KOpIyCl He3Ha4Ha, 0 OOYMOBIIIOE HU3bKI 3HAYCHHs Koe]illieHTa TEeTUIOBIAaqi 330BH1
3MifoBUKa. J[71s1 ioro 301IbIICHHS MIBUIIYIOTh IIBUIKICTh PIIUHU BCEPEIUHI KOPIYCY
[UIIXOM BCTaHOBJICHHS B HHOMY BHYTPIIIHBOTO CTakaHy 3, aje MpH I[bOMY 3HAYHO
3MEHIIYEThCS KOPUCHO BUKOPUCTOBYBaHHMI 00'eM Kopmyca amapary. Pazom 3 TuMm B
NeAKUX BUMNAJKaX OUIhIIMI 00'€eM PIAWHU, 110 3aMOBHIOE KOPIYC, MAa€ 1 MO3UTHBHE
3HAUYEHHS, OCKUIbKM 3abe3neuye Ouabll CcTabUIbHY poOOTY TEIIOOOMIHHHMKA MPU
KOJIMBaHHAX pekumy. TpyOu 3mifioBHKa KPIUIAThCS Ha KOHCTpYKIii 4 (Pucynok 1.5).

[lepeBaru. 3HaxoAsTh IIMPOKE 3aCTOCYBaHHSI BHACIIAOK IMPOCTOTH OYIOBH,
JEIIEBU3HHU, TIOCTYITHOCTI JJIl OYUCTKH i PEMOHTY.

Henomnikwu. TeroBinmaya B~ MDKTpYOHOMY — MPOCTOpPl  3aHYpPEHUX
TEIJIO0OMIHHUKIB MaJIOIHTEHCHUBHA, OCKUIBKU TEIJIO MEPEA€ThCs MPAKTUYHO MUISIXOM
BUIbHOI KOHBEKIIi. ToMy TemIOOOMIHHUKMA TaKOro THUIY MPalOITh NPU HUZBKUX
TEIJIOBUX HABAHTAKEHHSX.

1 — cnipanbHuii 3MIHOBHK; 2 — KOPITYC anapary; 3 — BHYTPIILIHINA cTakaH; 4 —
KOHCTPYKIIS JUIsl KPITUICHHS 3M1AOBUKA
Pucynok 1.5 — Cxema 3M1€BUKOBOT'O TEMIOOOMIHHUKA
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3pomyBajJbHUI TEMI00OMIHHUK

3acTOCYBaHHS. 3pOLIYBaJIbHI TEMJIOOOMIHHUKM 3aCTOCOBYIOTHCS T'OJOBHUM
YMHOM B SIKOCTi XOJIOJIMJIBHUKIB Ta KOHICHCATOPIB, IPUUOMY OJHM3BKO IMOJOBUHH TEILIa
BIZIBOJUTHCA IPHU BHUIIAPOBYBaHHI OXOJIOMXKYI0uoi BoAu. B pesynbpTari BUTpatu Boau
PI3KO 3HMKAIOTHCS B MTOPIBHIHHI 3 11 BUTpaTaMM B XOJOAMIBHUKAX 1HIIUX THUITIB.
Takuii TENMI000MIHHUK TMPEACTaBIsSE COOO 3MIMOBHKH | 3 PO3MIMIEHUX OJIWH HaJ
OJTHUM TIPSIMHUX TPYO, SIKi 3'€MHaHI MDXK co0010 Kanadamu 2. TpyOu 3a3Bu4aii po3MiIieHi
B BUIJISIII MTapalieJIbHUX BEPTUKATBHUX CEKIIN (Ha puc.7 MoKa3aHa JIHIIe OJIHA CEKIif) 3
3aralbHUMH KOJIGKTOpamMH JUIsl TMOJayl Ta BiJBOAY OXOJOKYIOUOTO CepeaoBHUIIA
(Boam). 3ropu 3MINMOBHKH 3pOUIYIOTBCS BOJOI0, PIBHOMIPHO PO3AUICHOIO Yy BHUIVISII
Kpariejib Ta CTPYMEHIB 3a JOOMOT010 k05100a 3 3 3y0uaTtuMu KpasiMu. BigmpaipoBana

BOJIa BIIBOAMTHCS 3 IMiI7I0HA 4, BCTAHOBJICHOTO ITiJT 3MioBHKamu (PucyHok 1.6).
Folfz

1 — cekmii mpsaMux TpyO; 2 — Kanayi; 3 — po3MOALTIOBAILHUN K0100; 4 — i I0H
Pucynox 1.6 — Cxema 3pouryBajibHOTO TETNIOOOMIHHHUKA

Y 3B'SI3Ky 3 BHUMApOBYBAHHSIM BOJAM, IO MiACHIIOETHCA TPU HEIOCTATHHOMY
3pOlTyBaHHI, TEIUIOOOMIHHUKM IIbOTO THIY 4YaCTIllIe€ 3a BCE BCTAaHOBJIOIOTH Ha
BIIKDUTOMY MOBITPI; iX OTOPOKYIOTh JIE€PEB'SHUMH pPEUIiTKaMH (’ajro31), TOJOBHUM
YUHOM [IJIi TOTO, MO0 3BECTH JO0 MIHIMyMY pPO3MOBCIOJIKEHHSI OpHU30K BOJM.
He3Baxatoun Ha Te, 1m0 Koe(ilieHTH Teryonepenayl , siki NpauioTh N0 MPUHLHUILY
MEPEXPECHOTO CTPYMY, TPOXH BHILE, HK B 3aHYPEHHX, iX CYTTEBUMH HEIOJIKAMU €:
TPOMI3JIKICTh, HEPIBHOMIPHICTh 3MOYYBaHHS 30BHINTHLOT MOBEPXHI TPYO, HIKHI KIHIII
SAKMX MpPH 3MEHIICHHI BHUTpPAT 3pOLIYBAJbHOI BOAM OyXe IOraHO 3MOYYIOTHCS Ta
MPAKTUYHO HE OepyTh y4yacTi B TEIUIOOOMIHI, KOpO3isd TPyO KUCHEM TOBITpsI, HASIBHICTh
Kparienb Ta OpU30K, SKi TOMa1al0Th B HABKOJIUIIIHIN TPOCTI.

[lepeBarn. BimHOCHO Maji BUTpaTH BOAM - BaXKJIMBA TepeBara 3poIryBajbHUX
TEMJIO0OMIHHUKIB, $Ki, KPIM TOTO, BIAPI3HAIOTHCS TAKOXK MPOCTOTOK KOHCTPYKINT Ta
JIETKICTIO OYMCTKHU 30BHIIIHBOI TOBEPXHI TPYO.

Henomniku. 3pouryBaibHi TEMI00OMIHHUKY MPALIOIOTh MPU HEBETUKHUX TEIIOBUX
HABAHTAXKEHHSX Ta Koe(ILIEHTH Terjonepeaayl B HUX HE BHCOKI. iX YacTo
BUTOTOBJISIIOTh 3 XIMIYHO CTIMKMX MarepiaiiB. ['poMi3akicTh, HEPIBHOMIPHICTb
3MOYYBaHHS 30BHIITHBOT MOBEPXHI TPYO, KOPOAYBaHHS TPYO KUCHEM MOBITPSI.
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ITnacTuHYacTH TEIJIO0OOMIHHUK

3actocyBanHs. [Iporiecu TemnooOMiHy MiX piAMHAMU

B mnmactuHYatoMy TEIJIOOOMIHHMKY IOBEPXHS TEIJIOOOMIHY YTBOPIOETHCS
ropipoBaHMMHU TapaJIETbHUMH IUTACTUHAMU 1,2, 3a JOMOMOIOI0 SIKMX CTBOPIOETHCSA
CUCTEMA BY3bKMX KaHJIIB IIMPUHOIO 3-6 MM 3 XBWISACTUMHU CTIHKaMu. PimuHu, Mix
SAKUMH B1I0YBA€ThCS TEIJIOOOMIH, PYXarOThCS B KaHajdaX Mk CMIXKHUMH IUTACTUHAMU,
OMMBAIOYH MTPOTUIICKHI OOKOBI CTOPOHH KOXHOT MJIACTHHHU.

[InactnHa mae Ha TepenHId TOBEPXHI TPU MPOIIAPKU. BIabIIMi MpoIIapox
oOMexXye KaHal Uil pyXy piiMHd 1 MDK MJacTMHAMH, a TaKOX OTBOPH JI BXOAY
pianHn 1 B KaHan Ta BUXOJY 3 HBOTO; JIBI Mali KiJbIEBI MPOKIAJIKU YIIUIEHIOIOTh
OTBOPH, Yepe3 AKI HaIXOIUTh Ta BUXOIUTH PiUHA 2, sIKa PyXa€ThCS IPOTUBOTOKOM.

Ha pucynky 6 pyx piguHu | moka3zaHO CXEMAaTHUYHO NHYHKTHPHOIO JIHIEKO, a
piAMHU 2 — MUIBHOIO JiHI€w. PimuHa 1 HagxoIuTh uyepes WITylep 3, pyXaeTbes IO
HENapHUM KaHajaMm (paxyloud CIpaBa HajJiBO) Ta BHUXOJAWUTh uepe3 WITylep 6
(Pucynox 1.7).

1 — mapHi MIacTUHM; 2 — HENAPHI MIACTUHY; 3,4 — IITYLEPU ISl BXOY Ta BUXOAY
TeroHocis 1; 5,6 — Te %k, 110 1 Jy1s TEIJIOHOCH 2; 7 — HepyXoMa roJIOBHA TUINTa; 8 —
pyXxoma TOoJI0BHA IUINTA; 9 — CTATYIOUYHI TBUHTOBHI MPUCTPIii.

Pucynox 1.7 — Cxema miacTUHYACTOTO TETIOOOMIHHUKA

[TakeT muacTUH 3aTUCKAETHCS MK HEPYXOMOIO IUIUTOK 7 Ta PyXOMOIO TUIUTOIO 8 3a
JIOTIOMOTO0 TBUHTOBOTO 3KUMY 9.

Bracniiok 3Ha4HUX MIBUIAKOCTEH, 3 SKUMHU PYXalOThCS PIIUHU MK TUTACTUHAMH,
JIOCSITAIOTHCSl BUCOKI KoedilieHTH Teruionepeaadi, axx 10 3800 BT/KB.M 1 OlbIle mpu
MajioMy T1paBIiYHOMY OIOPI.

[lepeBaru IInacTuHYACTI TEMIIOOOMIHHUKH JIETKO PO3OUPAIOTHCS Ta OYHINAIOTHCS
BiJ1 3a0pyaHeHb. [iABUIIIEH] TETUIOB] HABaHTaXKEHHS.

Henoniku. JIo HUX BITHOCSATHCS: HEMOXIIUBICTh POOOTH TIPU BUCOKUX THUCKAX Ta
BaXXKICTh BUOOPY €TACTUYHUX XIMIYHO CTIMKHX .
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CunipajbHuii TenJ000MiHHUK

3actocyBaHHs. BUKOPUCTOBYIOTh AJIsl HAIPIBaHHS Ta OXOJIOKEHHS ra3iB, pIAMH
Ta apora3oBux cymimeil. O01acTh 3aCTOCYBaHHS 0OMEKEHA HEBEJINKOIO PI3HULIEIO
TEMIIEPATYp Ta TUCKIB.

B cnipanpHOMYy TemI00OMIHHUKY TOBEPXHS TEIUIOOOMIHY YTBOPIOETHCS JABOMA
METaJIeBUMHM JHCTaMd | 1 2, 3BepHYTMMHM N0 cmipaii. BHyTpimHi KiHII JHCTIB
MpUBapEHi 0 TIIyXOi Meperopoaku 3, a iX 30BHIIIHI KiHIl 3BapeHl OJAWH 3 OJHUM. 3
TOPLIB CHipaji 3aKpUTI BCTAHOBJICHUMH Ha MPOIIAPKax MJIOCKUMHU KpHIIKamu 4 Ta 5.
Takum unMHOM, BCEepelMHI amapara YTBOPIOIOTHCS JBa 130JbOBAHMX OJUH BiJ 1HIIOTO
CHIpaNbHUX KaHaMM (LIUPUHOIO 2+8 MM), MO SKHM, 3a3BHYail IIPOTUBOTOKOM,
pyxarThcs TeroHocli. fIk moka3aHo Ha puc. 10, termmonHociii 1 HagxoauTh yepe3
HITYLEp Ta BUAAIAETHCA yepe3 OOKOBHI IITylLep B MpaBiid KpUIIL TEINIOOOMIHHUKA, a
TEIUIOHOCIM 2 BXOOUTH B BEPXHIN IITYyLEp Ta BUAAIAETHCS 4Yepe3 OOKOBUM IITYLEP B
miBid kpunii (Pucysok 1.8).
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1,2 — nuctu, 3BepHYTI B cipali; 3 — neperopoaka; 4,5 — KpUIku
Pucynok 1.8- Cxema criipajibHOr0 TEII000MIHHUKA

[lepeBarm CmipanbHi TEMJIOOOMIHHUKM JOCHTh KOMIIAKTHI, MPALIOOTh MpHU
BUCOKHMX MIBUIKOCTSIX TEIUIOHOCIIB (st pimuH 1+2 M/C) Ta BOJOAIIOTH TPH PIBHHUX
IIBUAKOCTSIX ~ CEPEIOBUI MEHIIMM  TIPaBIIYHUM  OMOpPOM, HIX  TpyOUacTi
TETJI000OMIHHUKH Pi3HUX THUITIB.

Henoniku. 1li amaparu ckiaaHi B BUPOOHUIITBI Ta MPALIOIOTh MPU OOMEKEHUX
HQ/UTUIIKOBUX THCKaX, fIKI HE MepeBUIIyloTh 10aTMm, OCKUIBKM HaMOTKa CIipaei
YCKJIAIHIOETHCS 31 30UIBIICHHSIM TOBUIMHM JIUCTIB; KPIM TOTrO, BUHUKAIOTH TPYAHOLI
IPU CTBOPEHHI LIIJILHOTO 3'€IHAHHS MK CHIPAISIMU Ta KPUILIKAMHU.
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Baouynnii Temy1000MiHHUK

3acrocyBanHs. [l mpoIeciB TEMI000MIHY, IO BiI0YBAIOTHCS B XIMIYHO
arpeCcUBHUX CEPEIOBUINAX.

brouynnii TEMIOOOMIHHHMK CKIIAIAa€ThCA 3 OKpeMux rpadiToBux OJ0KiB 1, 110
MalOTh HACKPI3HI BEPTHKAIbHI KaHAIHM 2 KPYIJIOro MEPEeTUHY Ta MEPIEeHIUKYISApHI iM
ka"aim 3. Termonociit I pyxaeTbest Mo BepTUKAIBHUM KaHajaM, a TeruioHocii II — mo
TOPU30HTAJILHUM KaHajlaM 3, TpOXOJsiYd TMOCHIIOBHO BCl Oyioku. ['opu3OHTaNbHI
KaHaJIM Pi3HUX OJIOKIB 3’€IHYIOTHCSA OJIMH 3 OJIHMM 4Yepe3 OOKOBI MepeTiuHl Kamepu 4.
I'padiToBi 0JI0KM YHIUIBHIOIOTECS MK COOOI0 MPOKIaJAKaMH 3 PE3WHHU YU Te(dJIOHY Ta
CTATYIOTbCS TOPLIEBUMHU KpuinkamMu S5 Ha Oonrax. Kpim npsMokyTHUX OJIOKIB
BUKOPUCTOBYIOTh TaKOXX IIWIIHAPWUYHI OJOKH, B SKUX TOPU3OHTAJIbHI KaHaIu
pO3MiIyThCs pagiansHo (PucyHok 1.9).
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1 — rpadiToBi 6J10KkH; 2 — BEpTUKAIBHI KPYTJIi KaHAJIHU; 3 — TOPU30HTAIBHI KPYIITi
KaHaM; 4 — OOKOBI TIEPETIUHI KAMEPH; S — TOPIEBI KPUIIIKH
Pucynox 1.9 — Cxema 67109HOTO TEMI000MiHHUKA 3 TpadiTy

[TepeBaru: 3acTocyBaHHS JJIsl XIMIYHO arpeCUBHUX CEPEIOBHIIL, JI€ 3aCTOCYBaHHS
IHIIUX TEMJI000OMIHHUKIB HEJIOMYyCTUME.

Henmomniku: 3acTOCOBYIOTHCS TP HEBUCOKUX TUCKaX; HEOOXI1THICTh OOPOOKHU
rpadiTy AJis 3aro0iraHHs Horo 3a0py/IHEHHS.
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2 Bubip Tuny anapara Ta oOrpyHTyBaHHSI HOT0 KOHCTPYKUIIi

B 3aranpHOMYy BHIYCKY TEIUIOOOMIHHHX amapariB IS XIMIYHOI Ta CyMDKHUX
rajly3ed mpoMHcIOBOCTI B Ykpaini Ouist 80 %  3aliMaloTh  KOXKYXOTpYOHI1
TeriooOMiHHUKK. 1[I amapatd J0CTaTHRO MPOCTI Yy BUTOTOBJICHI Ta HaAIWHI B
eKCIUTyaTaIlii 1 0JJHOYaCHO JOCTaTHbO yHIBEpCaJibHI, TOOTO MOXKYTh OyTH BHKOPHCTaHI
JUIS 3J1MCHEHHS TETUIOOOMIHY MiX ra3zaMu, apamMu, piIMHaMu B Oy/b-IKOMY IO€THaH1
TEIUIOHOCIIB Ta B LIMPOKOMY Jlama3oHi ix THCKIB 1 TtemmepaTtyp. OOpanuit
KOXXYXOTPYOHUH TEIIOOOMIHHMK TOMY, IO BiH BIATOBITAa€ TEXHOJOTIYHUM YMOBaM 1
O1LIBIIOCTI BUMOT, SIKi CTABJISITHCS Mepe TeMI000MIHHUKAMHU

- BIH € MIOBEPXHEBUM, TOOTO HE IOMYCKAETHCS 3MIIIYBAHHS TEIIOHOCIIB;

-BIH Ma€ JIOCUTbh BEJIMKUM KOE(IIIEHT TEIIONepe1ayl, o J03BOISE 3MEHIITUTH
rabapuTHI pO3MIPH anapara;

- BIH Ma€ MPOCTY KOHCTPYKIIIIO Ta MPOCTHN Y BUTOTOBJIEHHI;

-JIETKICTh OYMCTKH TPYOHOTO IIPOCTOPY;

-HEeBEJIMKA METaJOEMHICTD;

- Mayia coOIBapTICTh BUTOTOBJICHHS,

- IPOCTOTA E€KCILTyaTallli.

B koxyxoTpyOHOMY TEIJIOOOMIHHMKY OJWH 3 TEIUIOHOCIiB | pyxaeTscs
BcepeauHi TpyO (B TpyOHOMY mpocrtopi), a iHmud Il — B MIXTpyOHOMY HpOCTOPI.
TernoHoCIT COpSIMOBYIOTh MPOTUJIEXKHO OJMH OAHOMY. TemioHOCiH, sikuii HeoOX1JHO
MIIITPIBaTH, CIPSMOBYIOTh 3HH3Y Bropy, a TEIJIOHOCIH, IKM HEOOXITHO OXOJOJUTH, B
OPOTWIICKHOMY HampsiMi. Takuii HampsiM pyxXy KOXKHOTO TEIUIOHOCIS CHiBIaaae 3
HampsMoOM, B IKOMY PYXa€ThCs JTaHUM TEIMJIOHOCIM Mij A1€:0 3MIHM HOTO TYCTHHU NPU
HarpiBaHHI YM OXOJIOJKEHHI. TermIooOMIHHUK CKIaJa€eThes 13 Kopmyca 1 1 mpuBapeHux
70 HBOTO TpyOHUX peuniTok 2. B TpyOHuX pemriTkax 3akpimieHuil nmy4dok tpyo 3. Jlo
TPYOHHX PEIIITOK KPIIUIAThCs (Ha MpoKIaakax uyu 0onrtax) kpuiiku 4 (PucyHok 2.1).

T/ i

_1>I: 7
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T/ N4

1 — xopnyc; 2 — TpyOHi pemniTky; 3 — Tpyou; 4 — KPUIIKHU.
Pucynok 2.1 — OgHOX00BUM KOKYXOTPYOHUN TETNIOOOMIHHUK.
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BHacaigok pi3HUIN TeMmepaTryp TEIJIOHOCIIB, 110 PYyXarThCs y TPYOHOMY 1 MIXK
TpyOHOMY TIpOCTOpi, BIIOYBA€ThCS TEIUIOOOMIH: TeMIleparypa OUIbII HArpiToro
TEIJIOHOCIS 3MEHITY€EThCA, & TEMIIEpaTypa MEHII HArpiTOro MiABUIITYETHCS.

KoxxyxoTpyO4aTi 0JHOXOJIOBI TEIJIOOOMIHHUKH 3aCTOCOBYIOTh, KOJIM PI3HHUIIA
TeMIieparyp Mixk Tpyoamu i koxyxom menire 40°C. TIpu Oinbliii pi3HHIN TeMITEpaTyp
TPYOM 1 KOXYyX TEIJI0OOMIHHUKA TIOJAOBXKYIOTHCS HEOJHAKOBO, BHACHIJIOK IIHOTO
BUHUKAIOTh HAJAMIpHI HalpyXeHHS B TpyOHuX pemriTkax. Lle moxxe mpusBectu 10
MOPYIIEHHSI TEPMETUYHOCTI 3'€IHAHHS TPYO 13 TPYOHMMHM pEIITKaMHU 1 SK HacHiJOK
3MilIyBaHHS TemaoHOCIiB. Ilpu pi3HUII TemmepaTyp MK TpyOaMH 1 KOXYXOM
termiooOMinauka Oinbimoro 32 40° C  3acTOCOBYIOTH CHEMialbHI MPUCTPOT IS
3MEHILIEHHS PYHHIBHOT [ii HEpPIBHOMIPHOTO TOJOBXKEHHS Tpyd 1 KOXKyxa
TEMJI000MIHHHUKA.

Jlo TemnooOMIHHHMKIB 3 TAaKUMHU MPUCTPOSAMH HaJIeKaTh: TEIUIOOOMIHHHMKHU 3
MJ1aBalOUO0I0 TONIBKOIO (PUCYHOK 1.2, a), TeMIO0OOMIHHUKY 3 JIIH30BUM KOMIIEHCATOPOM
Ha KOXYyXy TeIiooOMiHHUKa (pucyHok 1.2,0), temmooOMinHMKK 3 U-moniOHUMU
TpyOkamu (pucyHok 1.2, B).
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1 — nnaBaroya roJyiBka; 2 — aiH30BUM KommeHcaTop; 3 — U-moniOHi TpyOKH.
Pucynok 2.2 — Ten000MIHHUKH 3 KOMIIEHCYIOUMMH MIPUCTPOSIMU: a —

TEMI000MIHHHUK 3 TIJIABAIOYOIO TOJIIBKOIO; O — TEMJIOOOMIHHMK 3 JIIH30BUM
KOMIIEHCAaTOPOM; B — TEIJI000MIHHMK 3 U-nogiOHUMHU TpyOKamu.

Jns  migBumieHHs Koe(iIieHTy TEIUIOBIAayul 3acTOCOBYIOTH 0aratoxooBi
Tera000MiHHI anapatu. llpu 1npomy 30LIBIIYIOTH KUIBKICTH XOJIB SIK B TPyOHOMY
MpoCTOpi Tak 1 B MUKTpyOHOMY mpoctopi. [Ipu 301IbIIeHH] KITBKOCTI XOJIB 3pOCTAE
IHTEHCUBHICTh TEIUIOOOMIHY, aje MpU LbOMY 3pOCTA€ TIAPABIIYHUNA OMIp, TOMY
3a3BUYail KUIBKICTh XOJIB HE MepeBullye 5-6. 3a3Buyail po30MBKY Ha XOJU POOISATH
TaKUM YHHOM, 1100 y BCIX CEKIIISAX 3HaXOUIach MPUOIM3HO OJHAKOBA KUIBKICTh TPYO.

27



1 — kopmyc; 2 — TpyOHI peuriTku; 3 — Tpyou; 4 — KpUIIKH; 5 — IEPETOPOAKU B KPHUILIKAX;
6 — meperopoaKu B Mix TpyOHOMY TIPOCTOPI.
Pucynok 2.3 — YoTupbOXX0I0BUH KOKYXOTPYOHHIA TEMII000MIHHUK.

BHacnimok MeHIIOI IOl  CyMapHOTO IMONEPEYHOro MEpeTUHy Tpyo,
PO3MIIIEHUX B OJHIN CEKIli, MOPIBHSHO 3 MOMEPEYHUM MEPETUHOM BChOTO IydKa TPYyoO,
HIBUJKICTh PIAUHU B TPYOHOMY MHPOCTOpP1 06AraroxojoBOro TEIUIOOOMIHHUKA 3pOCTa€e
(O BIJHOILIEHHIO O MIBUJIKOCTI B OJJHOXOJ0BOMY TEIJIOOOMIHHHKY) B KIJIBbKICTh Pa3iB,
10 JOPIBHIOE YHCIY XOJIB. PO3MIllIEHHA NONEPEYHUX NEPETHHOK B MIKTPYOHOMY
MpPOCTOPl MPU3BOJAUTH N0 30UIBIICHHS 1HTEHCUBHOCTI TEIUIOOOMIHY BHACIIJIOK
30UTbLIEHHS MIBUAKOCTI pyXYy TEIJIOHOCIS B MIKTPYOHOMY MPOCTOPI.

B koxyXoTpyOHHMX TEIJIOOOMIHHHMKAX OJMH 3 TEIUIOHOCIIB pyXaeThcs B TpyOax, a
IHIIMI B MDKTpYOHOMY TIpOCTOpi. ICHYIOTH mpaBuia, SIKMX CI1J AOTPUMYBATUCh HpPH
TOMY, KOJM OOMparoTh /€ PO3MILLYyBaTH TEIUIOHOCII, B TPyOHOMY YU MIKTPYyOHOMY
MIPOCTOPI:

1) TEMIOHOCIH, 13 IKOTO BUAUIAETHCS OCaJ, CIIIJ MTPOIYCKATH 3 TOTO OOKY MOBEPXHI
TEIUIO00MiHY, 3 SIKOTO JICTIIIC MPOBOAUTH OUMIIICHHS,

2) nis JOCSTHEHHS OUIbIIOro KoedilieHTa TeIlonepeiadi TeIIOHOCIH 3 MEHIITUM
Koe(dilieHTOM TeIJIOBIAAaul CIIi/l MPOMYCKaTH o TpyOax;

3) TemJoOHOCIH, IO BHUSBIAE KOPO3IMHMI BIUIMB Ha amapaTrypy, IOIIIbHO
MPOIyCKaTH MO TpyOax, Tak SK B I[bOMY BHUIIAIKy 3aCTOCYBaHHS aHTHKOPO3iHHOTO
Marepiainy HeoOX1JHO TIIbKH Uil TPYO, PEUIITOK Ta KaMep; KOKyX MOKHA BUTOTOBUTHU
13 3BUYAHOTO MaTtepiany;

4) nns 3MEHIIEHHS BUTPAT TEIJIOHOCIH 3 BHUCOKOIO TEMIIEPaTypolO JOLIIBHO
MPOITYCKATH IO TpyOax;

5) TenaoHOCIi 3 BUCOKMM TUCKOM HEOOX1IHO MPOITyCKaTH Mo TpyOax, mod Kopiryc
HE 3HAXOJIUBCS 1]l HAIMIPHUM THUCKOM.

B nmanomy Bumaaky, KoJid € JiBa TEMJIOHOCIA: HacudyeHa mapa 1 35% po3und NaOH,
PO3YMH JIYTy JOLUUIBHO MPOMYCKaTH B TPyOHOMY TMIPOCTOPi, a HacuueHy TNapy B
MDKTPYOHOMY MPOCTOPI.
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3 Bubip Ta xapakTepuCcTHKA TENJOHOCIIB

[apokcun HaTpiro (KaycTUYHA COJA,KayCTHK, ITKWl HATpiil) — arpecuBHA piAMHA
0e3 3amaxy 1 KoJibopy, BimHocHa ryctuHa 1500-1530 xr/m3, BUKIIOYHO [00pe
PO3UMHAETHCS B BOA1, Ma€ B’s3kicTh O11s 50 mlla.c, MIUPOKO BUKOPUCTOBYETHCS MPHU
BUPOOHUITBI OymMaru, MITYYHUX BOJOKOH, MHUIOYMX 3acC00iB, TEXHIYHUX MACTWJ, SK
peareHT 4 KaTajli3aTop B XIMIYHUX PEaKIIifx, 1 B AKOCTI XapuoBoi 1o0aBku E 524.

TemnepaTypa KHUMIHHS BOASHHUX PO3YMHIB 3aJICKHUTh BiJ] KOHIEHTpAIii Jyry i
3HayHO BHINA BiJ TEMIEpAaTypu KHWIIHHA BOAM. TOMYy B SIKOCTI TIpIFOYOrO AareHTy
JOLUIIBHO BHUKOPHCTOBYBaTH BOJSHY Iapy, sKa € HEarpecuBHOIO, JIOCTYITHOIO,

HETOKCUYHOIO Ta MAa€ BIAHOCHO BUCOKI TEPMOJIMHAMIUHI XapaKTEPUCTUKU
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4 Bubip maTepiajiiB Teni000MiHHNKA.

OCHOBHMMH KOHCTPYKIIIHTHUMH MaTepiajJamMHu Jig 3BapHOi, KOBAHOI Ta JUTOI
XIMIYHOI amapaTypd HaWpI3HOMAHITHIIIMX KJIAcCiB, THUIIB 1 XIMIYHO-TEXHOJOTTYHOTO
MPU3HAYCHHS € CTall BYIJICIEBl, HU3BKOJIETOBaHI KOHCTPYKILIWHI (BYIJIEeLEBl SKICHI,
JIeTOBaH1), BUCOKOJIETOBaH1 (KOpO31MHOCTIHKI, )KapOCTIiiKi Ta )KapOMIillHi), YaByHH (Cipi,
JYTOCTIMKI) Ta CIJIaBH 31 CIEIiaIbHUMH BIACTUBOCTSIMH.

s oOuvaitok, nHum, (JIaHIiB, TPYOHHX PEUITOK, OONTIB, TPyOHHX ITyUKiB,
naTpyOKiB IITYIEPIB Ta IHIIMX JeTajel 3BapHOi XIMIYHOI amapaTypHu BiANOBIAAIBHOTO
MPU3HAYCHHS, KA MPAIIOE 3 CEPEIOBUINAMU CEPEIHBOI Ta MiABUIICHOI arpeCUBHOCTI,
Haivacrime BUKOpUCTOBYIOTH cTanb 12X18H10T T'OCT 5632-72. Jlomyctuma poboua
TeMIlepatypa CTiHKM sl Takol crami: Big MiHyc 254 mo mmoc 600C, a ii
TETUIONPOBIIHICTH ckaanae 17,5 Br/m K. Jlng onopHux yam 1 migkiIagHuX JUCTIB MOKHA
Bukopuctatu crainb Ct.3nc 'OCT 380-94 (ctamp ByrieneBa 3BUYAWHOI SKOCTI).
JlommycTumuii TUCK i1 Takoi ctaii He Ounbiie 5 MlIla, nomyctuma poboua Temmepartypa
Big Minyc 40 go mmoc 425 C. Jlns mmmibok ta 60TiB MoskHA Bukopuctati Cranb 35

I'OCT 1050-88, a pamg yOIJIBHIOBAIBHMX TMPOKIAJOK — MAPOHIT 3arajbHOTO

npusHauenns [[OCT 481-80.
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5 TexHiuHi BUMOI'H 10 TEeIIO0OMiHHHUKA
Amnapar mnpu3Ha4eHO Ui MiJITPIBaHHA TIAPOKCHUIY HATpis BOASHOIO Maporo
1.IIpoaykTuBHicTh 110 35% BOASHOMY PO3YHHY JIYTY, KI/C - 3,611
2. Temmiepatypa, "C:
a) po34MHY JYTy Ha BXO/Il B amapar - 15
0) po3uMHY JIYT'y HA BUXOJI 3 arapara - TeMIieparypa KUIIIHHS PO3UYHHY

3.CepenoBuilie B anapari:

a) y TpyOHOMY MpOCTOpi - 35% po3uun nyry ( BUOyX0OE3MeuHHiA,
arpecUBHUN);
0) y MDKTpyOHOMY MpOCTOpl — BOJsSHA Mapa (HE TOKCHMYHA, HEArpecUBHA)

4.Ab6comoTuuii Tnuck, MlIla:
a) y TpyOHOMY ITpOCTOPi 0,3
0) y MDKTpyOHOMY MPOCTOPI 0,3
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6 IapameTpu4Huii (TeNJ0BUii ) pO3PaxXyHOK

MeToro JaHOTO PO3PaxyHKy € BHU3HAUCHHS TOBEPXHI TEII000MiHYy 1 BHOIp
TEIUIOOOMIHHMKA 3 YHCJIa CTaHIApPTHUX, Ui 3a0e3meueHHs €QEeKTUBHOTO MPOIEeCy
TEIUI000MiHY 1 MIHIMAJIbHUX Ta0apuTIB anapara.

Po3paxyHOK MpoBOIUMO O METOAMII, TpuBeeHIN y [1].

Buxiaai gani:

PO3YMH ,II[0 HATPIBAETHCS - 35% BoasHui po3uuH ayry NaOH
Bunatok myry - 3,611kr/c

[ToyaTkoBa TemIepaTypa - 15°C

Kinmesa temmneparypa - TEeMIIepaTypa KUIMIHHS

['pirounii areHT - HAacHYEeHa BOJISIHA Mapa

[Tpuiimemo aJist MDKTpYOHOTO TIpocTOpy 1HIEKC "1", a miiga TpyOHOTO MPOCTOPY —

iH7eke "2". Po3paxyHkoBa cxemMa mpoliecy Terionepenadl 300pakeHa Ha pucyHky 6.1.

A —=const
=
Po3umH nyry § t;= const, a;= const
3
- \[ t Atlz tl- tCTl
AtCT.:tCTl-tCTz * P y tCTl
\ 4 ) tCT2 & Q = const
T A=t to )
[~ Bonsna mapa
v ]
o, a,= const —

d.=const

Pucynox 6.1 — Po3paxyHkoBa cxema npoliecy Terionepeaadi.

3uaiinemo temneparypy kumiHHs 35% po3unny NaOH (nuB. Tabmuus XXXVI, c.
535 [1]).Konuentpamis (B mac. %) BogHoro po3zumHy NaOH, mo kunuth npu

aTMoc(epHOMY THUCKY 3ajaHa B Tabnuii 2.1.
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Taomurg 2.1

Temnepartypa kuninns, °C
PeyoBuna 120 125
Temneparypa
NaOH,% 33,77 37,58

3a 10moMororo iHTepHoJsLiiHOI hopmyiu Jlarpanixka 3HaX0IUMO:

__(035-0,3758) ., (0,35-0,3377)
®*' " (0,3377-0,3758) (0,3758-0,3377)

125=121,61°N

B TemiooOMiHHUKY I'pil0OYMM areHTOM € HacH4yeHa BOJsSHa napa. Bigmaroum terio
TpyOLll, BOJa KOHAEHCY€EThCA NPH CcTajii Temneparypi. g Toro, mo0 HarpiTu po3yuH
NaOH 1o TemmepaTypu KuUIIIHHS, HEOOX1JHO HI00 Temmeparypa HACHYEHOI BOJSHOI
napu Oyna Ounbmoro Ha 10-20°C, Hixk Temmneparypa kuminHs 35% po3unny NaOH.
Temneparypa KoHAEHCaI[ll HACHYEHOI BOJISHOI MTApH 3aJI€XKHUTh Bl TUCKY. TaOIUI (IUB.
Tabmuua LVII, c. 549 [1]) 3Haxoaumo, 110 Npu THUCKY 3 Kkre/cm?, TemIieparypa
HacH4eHoi BomsHoi mapy 132,9°C. TakuM YMHOM IHpH aGCOMIOTHOMY THCKY 3 Kre/cM”
MO>KJIUBO OyJle HArpiTH PO3YMH JIYTY A0 TEMIIEpaTypy KUITIHHS.

TemneparypHa cxema:

1329— 1329
15 — 121,61
C A=1179 0 AL=1129

Cepenns pi3HULS TEMIIEpaTyp:

_ AL —At117,9-11,29

AL, _
23lg A:é 2 3lg 179

= 45,44°C

A 11,29
Cepenns temneparypa 35 % pozunny NaOH:
t, =t — At =132,9—45 44 =87,46°N

3uaitnemo ryctuny 35% po3unny NaOH npu temneparypi 87,46°C (nuB. Tabmwis
IV c. 512 [1]). B Tabmumi 3agano ryctuan 30% 1 40% po3unniB NaOH npu

temnepatypax 80 1 100 rpagycax Llenbcito.
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Tabomuis 2.2

Temneparypa
PeuoBuna 80°C 100°C
I'ycTuHa, KI/M°
NaOH(40% po3uun) 1389 1375
NaOH(30% po3uuh) 1289 1276

CriouaTky 3HaiaemMo ryctuny 35% posunny NaOH npu temmneparypax 80°C i
100°C 3a momomoror iHTepnoisniiaux hopmya Jlarpamka.

I'yctuna 35% po3uuny nyry nipu t=800C:

e = (0,35-0,30) 100 (0.35-0,40) (o0 _1aa0 ée;l
(0,40-0,30) (0,30-0,40) I
I'yctuna 35% po3uuny ayry npu t=1000C:

;N

Proo = (0,35-0,30) 375+M-1276 -1325.5
(0,40-0,30) (0,300, 40)

an

é
N
|

['yctuna 35% pozuuny nyry npu t=87,460C:
87,46-100
L )

1339 + M
(80-100)

11325,5=1333,96
(100 —80)

S

éa
i 3
O06'emuuit BugaTok 35% po3uuHy JYTy:

G, 3611
G

3
- =2.7069.10° 24
p, 1333,96

c

Temnoemuicte 35% po3unny NaOH (aus. Ilpumoxenue I, crop. 808, [2]). B

J0/1aTKy 3ajaHi HACTYITHI TEIIOEMHOCTI PO34MHIB IpH Temreparypax 80° i 100°.
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Temmneparypa
80°C 100°C
PevyoBuHna IInTOMA TeNJI0EMHICTB,
KKaJ/Kr*rpajg
NaOH(40%) 0,832 0,832
NaOH(30%) 0,869 0,869

Temnoemuicts 35% poszunny NaOH npu 80°C:

._(035-0,30) oo, (0,35-0,40)

- , .0,869 = 0,85056646 / 63- 334
(0,400, 30) (0,300, 40)

Ternmoemuicts 35% po3unny NaOH mpu 100°C:

(0.35-0.30) o oo, (0.35-0.40)

.0,869 = 0,85058836 / 63 3044
(0,40-0,30) (0,30 -0, 40)

=

Temnoemuicts 35% pozunny NaOH mpu 87,46°C:
fi, =0,850568a¢ / éa- &daa

TennoeMHicTh po3uuHy Jyry B cuctemi CI:

A, =0,8505- 4190 = 3563,595 Az /&4-N

Butpara TenioHoCis Ha HAarpiBaHHS PO3UUHY JIYTY:

Q=G,c, (t, —t,, ) =3,611-3563,6- (121, 61-15) =1371874,5A0

Butpara napu 3 ypaxyBa"HsaMm 5% BuTpar:

1,05Q 1371874,5-1,05

G
! r 2171-10°

=0,663584a/ 1,

Jie I — mUTOMa TeITIoTa KOHAeH a1 BoasHoi napu (tadmui LVII, ctop. 549 [1]).
IpuiiMeMo 3HaueHHs Koedimienrta Terwonepenadi Kmin = 450 Br/M’K (tabmuis

4.8, ctop. 172 [1]). Toni MakcumaibpHa TUIOIIA MTOBEPXHI TETUIOOOMIHY CTAHOBUTH:

e __Q 13718745

- = = 67,091
KA,  450-45,44

min
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Junamiuynuit koeditieHT B’s13K0CTi 35% po3unny NaOH (tabauns [X, crop. 516
[1]). B nomatky 3amani HAcTymHI JUHAMIYHI KOSQIIIEHTH B’S3KOCTI PO3YMHIB IPHU

temmeparypax 801 100 °C.

Temneparypa
PeyoBuna 80°C 100°C
JAuHamivyHnii KoedilieHT
B’si3kocTi, mlla.c
NaOH(40%) 3,62 2,72
NaOH(30%) 2,16 1,82

Juuamiunuii koedinieHt B’sa3xocti 35% posunny yry npu t=80°C:

_(0,35-0,30) , ., (0,35-0,40)

Ly = , .2,16=2,891 T a-fi
(0,400, 30) (0,300, 40)
Juuamiunuii koedinieHt B’ a3kocti 35% po3uuny nyry npu t=100°C:

- (035-030) , o, (0,35-0,40)
(0,40-0,30) (0,30 -0, 40)

1,82=2,27i 1 a-n
Junamiunuii koeiieHT B s13k0cTi 35% posunny nyry npu t=87,46°C:

y, = 87.462100) , o (87,46-80) ; 57 _ 5 658717 a-i
(80-100) (100—-80)

TennooOomiH OyB Ou Ouibuie epEeKTUBHUM, SKOM TEIUIOHOCIM pyXaBcsi B
TypOyJICHTHOMY peXuMi. AJie depe3 Te, 110 PO3YMH JYI'y Ma€ BUCOKY B’SI3KICTh ,IIO
MpU3BENE MPU TAKOMY PEXHMI PYXy 0 3HAYHOTO TIAPABIIYHOTO OIMOPY TPYOHOTO
MPOCTOPY 1 3HAYHUX BUTPAT €HEPrii Ha HOro nepekayyBaHHs, TO Oyje AOUUIbHUM, 1100
pO34YMH Jyry pyxaBcs Mo TpyOax mpu samiHapHoMy pexumi, Re,=2000. Tomi

HIBUJKICTB JIYTY B TpyOax JTOPIBHIOE:

-3
_ 2000, _ 2000-2,6587-10° _ 0 oo o
d,p,  0,021-1333 9645

),

Heo0ximHa KUTBKICT TPYO:

Y _0,0027069
0,785-d2-@, 0,785-0,0212-0,1898

—41,2~42
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3 rtabmumi (XXX4.[1]) 3HaX0oaMMO, IO € YOTUPHOX XOAOBUN TEMIOOOMIHHHUK
miamerpom 600MM 3 grcIoM Tpy6 232,posmipamu 25/21, miomero TemioodMiny 72 M, i
TOBXKHUHOIO TpyO 4M. Lei TermnooOMIHHUK HaKpale MmiaxoauTh IS 3a4aHOTO TIPOIIeCy
HarpiBaHHA  cepel  IHIIUX  MOXIMBHUX  THIOPO3MIPIB  KOXYXOTpyOdaTux
Ter1000MiHHUKIB. Po3paxyemo 1el TermiooOMiHHUK.

YTouHt0€EMO 3HaUeHHS KpuTepist PeitHonbca:

42

Re, = 2000 = 2000 —1448,28
n 23214

Buznaunmo koediieHT TEIIOMPOBIIHOCTI I PO3YUHY JIYTY. 3 TaOIuIll 6epemMo

HACTYIIHI JIaHi:

Temuneparypa
PeuoBuna 80°C 100°C

TennonpoBianHicTh, KKaJ/(M-4-Tpam)

NaOH (40%) 0,48 0,483
NaOH (30%) 0,484 0,487

Koeoimienr Termonposinnocti 35% posunny NaOH mpu temmeparypi 80°C:

_(0,35-0,40) o (0,35-0,30)

= , .0,484 =0,4828638/1 -+ 3034
(0,30-0,40) (0,40 -0,30)

g0

Koegiuienr Termonposignocti 35% poszunny NaOH mpu remmeparypi 100°C:

_(0,35-0,40) o, (0,35-0,30)

= , -0,487 = 0,4856638 /1 -+ 3034
(0,30-0,40) (0,40-0,30)

/1100

Koedimient TertonposigaocTi 35% po3unny NaOH mpu temmepatypi 87,46°C:

,_ (87.46-100) o .. (87,46-80)
(80—-100) (100 —80)

[lepeBenemo koediltieHT TeruIONpoBiAHOCTI B cuctemy Cl:

-0,485=0,483186aé/1 -+-a0aa

2, =0,4831.1,16 = 0,5604 27

m-K
Kpurepiii [Tpanarias mis posunny NaOH npu remneparypi 87,46°C:

-3
pr, _ Cetle _ 3563,6:2.659-10°° o0
2, 0,5604

37



Buznaunmo koediieHT B 06°’€MHOTO PO3MIUPEHHS JIJIsE PO3YUHY JIYTY. 3 TaOIHIl

OepeMo HACTYITHI JIaHi:

Temneparypa

PeuoBHHA 80°C 100°C
B-10° 1/ rpan

NaOH (40%) 05 0,51
NaOH (30%) 0,52 0,55

Koeditient 06’ emHoro posmupenss 35% po3unny NaOH npu Temnepatypi
87,46°C:

_(035-0,40) . (0,35-0,30)

_ , .0,52 =0,51/ 834
(0,300, 40) (0,40-0,30)

Py

Koedimient f 06’emuoro posmmpenns 35% pozunny NaOH nipu Temneparypi
100°C:

_(0,35-0,40) ., (0,35-0,30)

100 = , -0,55=0,53/ a0aa
(0,30-0,40) (0,40-0,30)

Koedimient f 06’emuoro posmmpenns 1 35% pozunny NaOH nipu remneparypi
87,46°C:

_(87,46-100) .  (87,46-80)

, .0,53=0,5174/ &34
(80—100) (100 —80)

B

s pospaxyHky kputepito ['pacrodpa B mepmomy HaOMMKEHHI 3agamocs
PI3HHUIICIO TEMIIEPATyP MK CTIHKOO 1 po3urHOM Jyry 25 °C:

3 2 3 2
Gr,= 310" g 5y - 9810021 1333967 3051745 - 205761,02

P (2,659*10%)?

[TonpaBky MixeeBa st BUINIAJIKy HAarpiBaHHS PIAMHY MpuiiMaemo piBHoto 1,05.
UYucno HyccenbTa 3HaX0AMMO 13 KPUTEPIATLHOTO PIBHSHHS JIJIS JIAMIHAPHOTO PYXY
plAMHU:

0,25
Nu=0,17-ReJ*.Prl*.Gr)* (PPiJ =0,17-1448,28"* .16,908** - 295761,92°" 1,05 = 23, 44

cm?2
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KoedirieHT TemioBiaadi Bij CTIHKY TPyOHU 0 PO3UHHY JYTY:

o, <Ny 28,44-0.5604 _ o o Bim
d, 0,021 MK

Busznaunmo koedili€eHT TeIUIOBiAAadi MpU  KOHACHCAIlli BOJSHOI  IMapH.
[Ipuitmaemo, 110 TETIOOOMIHHUK BEpTUKaIbHUI 3 BHcOTOO Tpyou H=4wm, [ns

pO3paxyHKy KoedillieHTa TeIyIoBiaaadi BUKopucTaeMo gpopmyiy(1):

2 2
o, =378 23291 _3.78.0.6857 20883 0,025 232 8189 2™
4G 0,0002079-0.6635 WK

Jie mapaMeTpu KoHaeHcaty (A, p, |l ) BUOMpaHi Npu TeMIlepaTypl HACUYEHOI Mapu

(132,9 °C) (tabmuig XXXIX, crop. 537 [1]).

IIpuiiMeMO TeIUIONPOBiAHICTE 3 6OKy rpitouoi mapum 1/r=5800 Br/(M°K),

TeIIONPOBiAHICTE 3 GOKy posumHy mayry 1/r=5800 Bt/(M°K). Toxi cymapHa

TETJIONPOBITHICTD:
1 1 Bm
Sr, 1 0002 1 =280 o
5800 17,5 5800
KoedimienT remmonepenayi:
K L 1 _ 476.10 2"

= = 2
1, Do+ £ 1, 1,1 MK
o, a, 8189 2580 625.5

IToBepxHeBa IryCTUHA TEILUIOBOTO MOTOKY:

q=KAt, =476.9-45,44 = 21638.093—’721
M

At, =q/a, = 21638.09/625.5 ~ 34,6°C
t ,=t,+At, =87,46+34,6 =122,06°C

Po3paxoBana pi3HUIS TEMIIEpATyp MK CTIHKOIO 1 po3urHOM Jyry ( 34,6°C)
3HAYHO BIPI3HAETHCA Bij paHiiie npuitHsaToro 3uadeHHs1(25°C). lns apyroi itepartii
BUOUPAEMO:

At=34°C

3 2 3 2
Up" g pp = 2BL0.02L 133396 ) 505174.34 - 402236, 2

g
Gr, =
? 1 (2,659*10)?
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Kpurepiit Hyccenbra:

Pr
Pr

cm2

0,25
Nu=0,17-Re>*.Pr)*. Grzo’l[ J =0,17-1448.28"* .16,908"* - 402236, 2° 1,05 = 24,1683

KoedimienT TemmoBigaadi Bi CTIHKY TPYOH 10 PO3UMHY JIYTY:

o, = Nu, 4, _ 24,1683-0,5604 _ 644.95 Ijm
d, 0,021 MK
1 1 Bm
Z r,, 1 . 0,002 N 1 2580 WK

5800 17,5 5800

KoedimienT remmonepenayi:

1 1 Bm
T =1 T T =485,44

K =
1
SA + +
a o, 8189 2580 ' 644.95

MK

[loBepxHEBa I'yCTHHA TEIIOBOTO MTOTOKY:

0= KAt =485,44.45,44 = 22058, 4B
M

At, =q/a, = 22058.25/644.95 ~ 34,2°C
t ,=t,+At, =87,46+34,2 =121,66°C

[Ticnst NeK1IbKOX €KCTPAroIFOBaHb BU3HAYMMO KOS(DIIIEHT TEMIOMPOBIAHOCTI AJIs
35% po3uuny ayry npu Temmeparypi 121,66°C (aus. [Tpunoxenune I, ctop. 810, [2]),
AVMHAMIYHAN KoeimieHT B’ s3kocTi po3unHy NaOH (tabmurs X, crop. 516 [1]),

teroeMHicTh po3unny NaOH (aus. [Tpunoxenue |11, crop. 808, [2]).

_3563,59-2,047-10°°

Pr,, =12,815
0,5692
0,25 0,25
Pr, |7 _(16,908 )" | ooy
Pr,, 12,815

1,05
Taxum unHOM, oTpuMaHe 3HaueHHs At, = 34,2 °C mpakTHUYHO CIiBIaIa€ 3
npuitHaTuM HabmmxenHaM 34° C. BpaxxaeMo TOUHICTh PO3paxXyHKy HPHIAHATHOIO.

Po3paxyHkoBa mioia NoBepxHi TEMI000MiHY:
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- __Q _ 13718745
7 KAt, 485,43.45,44

=62,19°

Bu3zHaunMo 3amac nmoBepxHi TEMIOOOMIHY:

F-F, 72-62,19
F, 62,19

-100% =15, 77%

3amnac 1UIoIl MOBEPXHI TEMI000MIHY AocTaTHIA. Uepes Te, 10 CepeaHs Pi3HULIS
Temmepatryp Atg,=45,44°C, mo Ourbire pomycrumoro 3HaueHHs 40°C, mpuilMeMo THII

amapaty TK.
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7. BUCHOBOK

B pesynmpTaTi TEIIOBOTO pO3paxyHKy, OyJau BH3HA4YEHI OCHOBHI IapaMeTpu

IpoIIeCy TEeIIO0OMIiHY.

[TapameTpu nporiecy TermI000MiHY

[TapameTtp 3HavYeHHS
Heo6xiHa HOBEPXHS TEIIOOOMIHY, M 62,19
Koeoiuient Terwtosimmaui (Big napu 1o tpy6mu), Bm/m’K 8189
Koeoiuient Tertosimgaui (Big Tpy6u g0 posunny ayry), Bm/m°K | 644,95
Koediuient Temnonepenau, Bm/m*K 485,44
Pexxum pyxy po3unHy Jyry JlaminapHui
Kpurepiii Pelinonbaca 1448,28
[IBUAKICTE PYXy PO3UUHY JYTY, M/C 0,1898
O6’ eMHHIt BUAATOK po3unHy Tyry, m/c*10°" 2,7069
MacoBuii BUJATOK PO3UUHY JIYTY, K/C 3,611
HaiiGinbm onTuMansHuM A HarpiBands 35% posumny NaOH Big 15°C go
TEMIIepaTypd  KHUIIIHHS €  0araToXoJIOBUWM  TEIUIOOOMIHHMK 13  HACTYITHOIO
XapaKTEPUCTUKOIO.
XapakTepucTrKa TeTI000MIHHHUKA
Tun TertooOMiHHUKA TK
KinekicTs X001B 4
I1701ma MoBepXHi TemnoodMiHy, 1° 72
JloBxxuHa TpyO, M 4
KinekicTs TpyO 58
BuyTpimniit niametp TpyOu, m 0,021
ToBuiuHa CTiHKY TpyOH, M 0,002
Po6ounii THCK, kec/cm’ (k[1a) 3
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. . . 2
[Inoma noBepxHi TEmI000MiHYy TemIooOMiHHMKA — 72 M. Po3paxyHKoBa ruiomia
TerooOMiHy — 62,19m%. 3arac moBepxHi Ter006Miny — 15,77%. Term00OMiHHHK Mae
Oytu 3 miH30BUM KommeHcatopoMm (tunm  TK), OCKUTbKM pI3HULS TeMIepaTyp

TEILIOHOCIIB, Oibiia 3a 40°C, TOMy 10 TOAOBXEHHS TPYO 1 KO)KyXa HEOHAKOBI.

He KoHdewcobara

/7[7,00 2aqpq4a napa
u =

:l Kowdercam

Pozyum NalH

Pozqun NaOH

Pucynok 7.1 — Cxema mijairpiBava

Po3uun momaerbest B TpyOHOMY mpoctopi. BoxasiHa mapa momaerbest y BepxHid
naTpyOOK, KOHJEHCYIOYHCh Ha TpyOaxX, KOHJEHCAT CTIKa€ 10 HHU3y. Takuil pyx
TEIJIOHOCIIB HalOuibi pamioHanbHuil. Tak sk NaOH € arpecuBHuUM cepenoBHILEM
JnomiapHO Oyno O BuOpaTH [Jis BUTOTOBJICHHS OCHOBHUX BY3JIIB 1 Jeranei

Ter1000MiHHKKA HepikaBitouy ctanb Mapku 08X18HI10T,
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8 Cnncok peKoMeH/10BaHol JIiTepaTypu

1.ITaBnoB K.®., Pomankos IL.I"., HockoB A.A. [Ipumepsl 1 3aaa4u 10 KypCy
IIPOLIECCOB U aIlllapaToB XUMHYECKOU TexHoJoruH. - JI.: Xumus, 1987, 576 c.

2. IImanosckuit A. H., Pamm B. M., Karan C. 3. [Iponecchl u anmapatbl XUMUYECKON
texHoaoruu. — M.: 'ocxumuzaat, 1962.

3.Kopnienko .M., JIykau 0.YO., Mikynsonok 1.O., Ta iH. [Iponecu Ta o6nagHanHs
ximigHoi TexHoaorii: K:tHTTY"KIII", 2011.-300c.

4. O. ®nopea, O. Cmurensckuid. PacueTsl 1o npiiecam u anmapataM XMMUYeCKOR
TexHojgoruu.- M.: Xumus, 1971. -448c.

5. Kacatkun A.I'. OcHOBHBIE TPOLIECCHI U anlapaThl XUMHUYECKOW TEXHOJOTHH. - M.:
Xumus, 1973, 750 c.

6. AsitHepckuii FO.U. TIponecce! u anmapaTbl XMMAYECKON TEXHOJIOTUU: B 2 KH - M.:
Xumus, 1995

7. M.K. 3axapos, I".A. HockoB u np. [lox pen. B.I'. Aitamreiina. M.: Jloroc;
Bricmas mikosa, O6mumii Kypce MpoLeccoB U anmnapaToB XUMUYECKON TEXHOJIOTUU:
yueOHuK: B 2 kH. / B.I'. Alinmureiin, 2003.

8. MeirHepckuii FO.U. OcHOBHBIE MPOIIECCHI U allapaThl XUMUYECKON TEXHOJIOTHH.
[Tocobue mo npoektupoBanuto/Ilox pea. KO.U. [IsitHepckoro.- M.: Xumus, 1983.-272
C.

9.Modde N.JI. ITpoexkTupoBaHue MPOLIECCOB U aNlapaTOB XUMUUYECKON TEXHOJIOTHH.
—JI.: Xumus, 1991. — 352 c.

10. Jlanuackwmii A. A., Tomunackuit A. P. OCHOBBI KOHCTPYHPOBAHUS U pacyeTa
XUMHYECKOU anmapaTypsl - JI.: MammnocTtpoenune, 1970. — 752 c.

11. CnpaBounuk xumuka. - M. - JI.: l'ocxumuzaar, 1963, T.1, 1071 c.

12. CnpaBounuk xumuka. - M. - JI.: l'ocxummsgat, 1965, T.3, 1008 c.

13. ®usnueckas xumus. [lox pen. Crpom6Gepr A.I'. M.: - Boicmias mikoia, 1988, 496

14. Odopmnenue rpaduyueckoit ToKyMeHTaluu. MeToInuecKue yKa3aHus K
BBITIOJTHEHUIO KYPCOBBIX U JUIIIIOMHBIX poekToB / Coct. B.H. Mapuepckuii. — 1989.
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15. Bumoru 10 opopMIIeHHS TEKCTOBOI TOKyMeHTallii. MeToinuH1 BKa31BKHU JI0
BHUKOHAHHS KypCOBHUX, OaKalaBpChKUX 1 AUIJIOMHHUX MPOeKTiB. YKiI. Crenaniok A.P.,

[IIBex M.II.
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3aBaaHHA 10 PO3PAXYHKOBOI POOOTH IO AW CIHUILTIHI
«TexHoJ10TivHI 00’€KTH Ta Mpouecu rajaysi— 1»

Po3paxyBatu Ta mimiOpaTd KOXKYXOTpyOuaTWi TEIJIOOOMIHHUK i1 HarpiBaHHS
pO34YMHY «A» 3 KOHIIeHTpalie «by» Bin temmneparypu «I» 10 TemrepaTypu KUIIHHS.
Bunatox poszunmny «Gy». D'pitounii areHT-HacM4eHa BOJIIHA TMapa, MapaMeTpu KOl
OOTpyHTYBATH 1 BUOPATH CAMOCTIHHO.

BapianTr A B, % |G,kr/rox|I', °C | Ilpu3Bime Tta | Iligmuc
iM's1
1 NaOH 20 15000 10 |ABpamkiH A.
2 ETtanon 25 | 14500 | 20 |babypenko O.
3 NaCl 10 14000 20 |bes3iok JI.
4 NH;NO; 40 14500 20 [Tomsx P.
5 NaOH 35 13000 15 PKwmauenko B.
6 MeTaHo 50 14000 20 PBaemnp A.
7 NaOH 30 | 15500 | 20 [Bapuupkwmii B.
8 Etanon 70 15000 15 [Komengant O.
9 [ minupuH 65 | 15000 | 20 [KopoTuHCHKHIi A.

CtpykTypa podoTH:
- TuTynbHUN JIUCT:
- 3aBpanusg jo PP;
- 3micr;
-  Berym;
- Krnacugikaris Ta onuc TemI000MIHHHUKIB,
- Omnwuc 1 oOrpyHTYBaHHSA 00paHOi KOHCTPVYKIII:
- BuOip TeIioHOCIiB 1 MaTepiaiiB Uil BATOTOBJIECHHS OCHOBHUX BY3JIB 1 JeTaJIEN
PO3pO0OIIOBAHOTO BUOOPY;
- TlapamerpnyHuii (TEJIOBHI) pO3paXyHOK amapary,
- BucHoBKH;
- Ilepenik MOCUJIAHb;
PexomeH10BaHa JliTepaTypa:
1. Kacatkun A.I'. «OCHOBHBIE POLIECCHI U ANMAPAThl XUMUYECKON TEXHOIOTHI.
N31.9.M.,1979r.,745c¢.
2. JleGenes I1./1. «Pacyer u mpoekTHpOBaHUE CYIIMIBHBIX YCTaHOBOK». M.-JL.I'OU,
1963r.,320c.
3. JIsikoB A.B «Teopus cymku» .M.Oueprus, 1968r.,472c.
4. YepunoOwuibckuit M.U., Tanaiiko I0.M. «CymunbHble yCTAHOBKA XUMUYECKON
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