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TJexuneepbuc’

3.1.

Cranuma pediekocarypauuu

CraHuma pedekocatypauuu nocraBnsercs
B KOMMNAKTHOM eiJuHOM 6/10Ke BMecTe co cbop-
HUKaMU COKOB U MOXKET GbITb YCTaHOB/EHA KaK
B MaBHOM KOpMyce 3aBOAQ, TaK W 3a ero npepe-
namu. CTaHumMs cocTouT u3:

1 — pedekatop U COOPHUK-LO3PEBATEND,
2 - annapar I cartypauuu ¢ opuruHanbHbIM
rasopacnpefenuTeibHbiM CaMoOUNLAKLMMCS
YCTPOMCTBOM M COOPHUK HehUNLTPOBAHHOMO
COKa, 3 — annapar u cOOpHUK HeduUILTPOBaH-
Horo coka II catypauuu, 4 — pedekarop nepes
II catypaumeit 1 c6opHUK-Ao3peBaTens coka II
catypauuu. Take BO3MOXHbI Apyrue BapuaH-
Tbl PACMOJIOXEHNSA annapaTos.

"leH3BlJAMTEJleIJCTb

pH coka 2-oi carypauuu
pH cupona c BbinapHoi

EXHHYECKAan XapaKTepUCTUHKA:
PacyetHan B 3aBUCMMOCTH

CTaHUUK 0T NPOU3BOA-TH 3aB0ja

Pacxop u3Bectu,

He Gonee 80-120% « Macce HecaxapoB

CTabWNbHbIA

CTaHLMUHU CTabuNbHbIA

Hapacrauue LLBETHOCTH

Ha BbINapHOW CTaHLMH, He Gonee 60%

Conepxanue conei Kanbuus

B COKe 2-0W caTypauuv,

% Ca0 k mMacce cBeKnbl 0,01-0,02%
Copepwanue peayunpyowmx

BELLECTB B 0YHULIEHHOM

COKe, 10 0,02%

Camooyuwatouyuecs 6ap6omaxHsie mpy6bl /
Self-cleaning bubbling pipes

®

ec nrca Uata:

Station capacity

Lime consumption,
not more than
pH of Il carbonation juice
pH of thick juice after
evaporation plant
Juice coloration in evaporation plant,
not more than

Design capacity, depending
on sugar plant capacity

80-120% on nonsugars

constant

constant

60%

Content of Ca salt in
Il carbonation juice,
% Ca0 on beet
Content of reducing
substances in clarified
juice, not more than
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0.01-0.02%

0.02%

== JecHinservice’

3.1

Purification Station

The purification station is supplied in a
compact single block with juice tanks.
It can be installed either in a main building or
on the premises of a sugar plant.

The station consists of:

1 - liming tank and maturing tank, 2 — 1st
carbonator with original gas distribution self-
cleaning unit and unfiltered juice tank, 3 -
2nd carbonator and unfiltered second carbon-
ation tank, 4 — liming tank before the 2nd
carbonation and second carbonation maturing
tank. Another arrangement of carbonators is
available.
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MALUMHOCTPOUTESIbHbIN 3ABOJ MACHINE-BUILDING PLANT

!

3.1.1. 3.1.1.

Annapar nporpeccusHoi eXHHYecKad XapaKTEepUCTHKA: echnical Data: Progressive Prelimer
npeanedexauum (TNI) TN TONA200 _ TNNA300 TYPE TPPD200_ TPPD30D (TPPD)
lpou3BoauTeNnHOCTD, Capacity, . . .
Mpeanedekatop npegHasHadeH A1A npep- 1 ca./eyt 8000-10.000 8000-12.000 tons of beet/day  8,000-10,000 8,000-12,000 The unit is designed for pre-processing of 3
BapUTENbHOW 06pa§0TKM ancdy3noHHoro PacuéTHas Temneparypa Rated juice .ra\.N ]u1ce..T_he .process mclu_de_s p.ro_gresm.ve
COKa, 3aknioyalmleics B NPOrpeccuBHOM coKa, °C 55 55 temperature, °C 55 55 juice alkalinity increase by mixing juice with
HapalMBaHUM ero WENOYHOCTU NYTEM CMelu- A 155-203  242-302 Working volume, m’ 155-203  242-302 1st carbonation precipitate and limemilk.
BaHWA C cycnensuedt coka T carypauun v Nonxas émkoctb, M 222 328 Full volume, m? 222 328 =
V3BECTKOBLIM MONOKOM. Yacrota Bpawenusa Shaft rotation speed, rpm 9.6 8.5 >
Bana, 06/MuH 9,6 8,5 Driving power, KW 55 55 =
Mownocrb npuBopa, kBT 55 55 Overall dimensions, mm o=
[abapuTHble pa3Mepbl, MM length 13,400 15,060 =
AmHa 13400 15060 width 4,016 4456 =
wHpHHa 4016 4456 height 7,650 8,467 =
BbICOTA 7650 8467 Weight, kg 4,150 56,800 -
2.1.2. Macca, kr 4150 56 800 E
llebexatop xonoAHbli S
[edekarop npegHasHayeH ans 06paboTku E»
npepaetdekoBaHHoro AuddY3MOHHOMO COKa —
U3BECTbIO. =
Matpy6ku: 1 — NOABOA COKA; 2 — OTBOA i
COKa; 3 — NPOBHUK; 4 — Nnepenuns; 5 — NtoK. =
-
THN TX[-165_TXA-200
™ %l; PaGoyuit 06bEM, M° 165 190 Operating volume, m? 165 190
of——— NonHbli 0GbEM, M° 200 220 Total volume, m* 200 220
i ‘ YcraHoBnenHast Mownocts, KBT 4,0 4,0 Installed power, kW 4.0 4.0 31.2
§ Yacrota Bpauwenus Stirrer rotary speed, rpm 3.1 3.1 Cold L'-m'-n ) Tank
o uMpKynaTopa, 06/MuH 3.1 3.1 Overall dimensions, mm: 0 Iming
[abapuTHble pasMepbl, MM: height 6,684 7,189 o . . .
¢ BbICOTA 6686 7189 diameter 7.240 7.240 The cold liming tank is designed for main

amaverp 7240 7240 Weight, kg 21100 21,880 liming of the prelimed raw juice by adding

\\,
1 Macca, kr 21100 21880 milk of time. .
Ducts: 1 — juice inlet; 2 - juice outlet;

/ 3 — air cock; 4 — overflow hole; 5 — manhole.

A -
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3.1.3.
KoM6unupoBaHHbIW Aedexatop
Mapku TD

KombuHMpoBaHHblit gedekatop mapku TD
npefcTaBaseT coboil COBMELLEHHbIN ropayuit
pedekatop anchy3nMOHHOrO Coka nepep, nep-
BOI caTypauuei u pedekatop coka nepej
BTOPON caTypaLueit.

[lecbekaTop COCTOUT W3 BHYTPEHHEro w
HapyxHoro uunuuppa. Cok nopaeTcs TaHreH-
LManbHO B HapYXHbIA LMAWHAP annapara,
06pasys cnupanb BOKPYT BHYTPEHHETO LUANH-
Apa W nop, AeiCcTBUEM CUAbI TAXECTU Hanpas-
NAETCA B HWXHIOW YacTb. [lanee coK nofgHuUMa-
eTC BBEPX BO BHYTPEHHEM LUAUHAPE W OTBO-
ANTCA CamMoTeKoM M3 ropsyero fedekatopa B
annapar nepeoi catypauuu uan u3 gecdekaro-
pa nepep BTOpOW caTypauuen — B annapart
BTOPOII caTypauuu.

1 - pecbekarop coka nepep BTopoit catypa-
uuen;

2 - ropauunit fecekatop coka nepep nep-
BOI caTypauuen.

EXHHYECKAan XapaKTepUCTUHKA:

lvametp, nedexatopa, MM _

Boicota, MM

MakcumanbHbii 06bem, M

Macca, kr

3200 3500
18000 18000
110 140

18400 28500

D' degeKamop coKa
neped Il cam.
4~ liming tank before
the 2nd carbonation
T—
| U
~
Q ] —_—
—|)
20pavull
e =p degeramop coka
neped | cam.
hot liming tank before
the Tst carbonation
| _d- (=
T—
| ]
2 W ~N

echnica Data:
Diameter, mm 3,200
Height, mm 18,000
Max. capacity, m? 110
Weight, kg 18,400

3,500
18,000
140
28,500

== JecHinservice’

3.1.3.
Combined Liming Tank (TD)

TD combined liming tank is a combined
vessel consisting of a hot liming tank for raw
juice before the 1st carbonation and a liming
tank before 2nd carbonation.

It has inner and outer cylinders. The juice
is fed tangentially into the outer cylinder and
forms a spiral winding around the inner cylin-
der, and flows from top to bottom under its
own gravity. Then the juice runs from bottom
to top in the inner cylinder and flows by grav-
ity from the hot liming tank into the 1st car-
bonation tank or from the liming tank before
the 2nd carbonation into the 2nd carbonation
tank.

1 - liming tank before the 2nd carbona-
tion;

2 - hot liming tank before the 1st car-
bonation.
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3.1.4.
Catypatop ans coxos
c Tpy6amu Puxtepa

Catyparop sBASETCS COCTAaBHOW 4acTbio
KoMnnekca o6GOpyAoBaHWUA [ns U3BECTKOBO-
YIAEKUCNOTHON OYUCTKU COKOB B CaxapHOM
npoussopcTee. Carypatop npefHasHayeH ans
npoBefeHus npouecca aacopbunmn Hecaxapos
AU bY3NOHHOMO COKA Ha NOBEPXHOCTU 0CaAKa
kapboHaTa KanbLus 1 co3aaHuUA ocapka kap6o-
HaTa KanbUus C XOPOWMUMK UABTPYIOLLUMK
CBOWICTBAMM.

Tpy6bl Puxtepa (6apGoTaxHble TpyObl) —
3T0 cocTaBasiowas 6apOOTaXHON CceKuuu
catyparopa.

bap6oTaxHas cekuust 4 COCTOUT U3 KOp-
nyca 1, pacnoioXeHHbIX N0 NnapaiebHbIM
xopam GapboTaxHbix Tpy6 2 C uienesbiMu
oTBepcTusmMu. BHe kopnyca TpyGbl 06beanHe-
Hbl OBWMM KONNEKTOpOM nofsoja rasa 4.
LlleneBble OTBEPCTUS MOCTOSIHHO OYMLAIOTCA
HOXaMMU, YCTAHOBJIEHHbIMMU Ha Bajly 3, KOTOPBIA
pacnonoxeH nog 6ap6oTaxHoit Tpy6Oil.
Kaxpablii Ban nmeet MHAMBMAYANbHBIA NPUBOL:
moTop-peaykTop 5. Bxop Banos B annapar
3arepMeTU3NpPOBaH CaJbHUKOBLIMU y3namu 6.

GREBENKY

MACHINE-BUILDING PLANT

MPEGEHKOBCKNA

MALUMHOCTPOUTESIbHbIN 3ABOJ

== JecHinservice’

3.1.4,

Carbonation Tank for Juice
with Richter Tubes

The carbonation tank is a part of the com-
plex of equipment for lime/carbonic acid juice
purification in the sugar production process.
The carbonator is designed for adsorption of
raw juice nonsugars on the calcium carbonate
precipitate and for precipitation of calcium
carbonate with good filtration properties.

Richter tubes (gas distribution tubes)
constitute a part of the carbonator bubble sec-
tion.

Bubble section 4 consists of shell 1 and
Richter tubes 2 with slits placed in parallel.
Outside the shell the tubes are joined by com-
mon gas inlet manifold 4. Slits are kept con-
tinuously clean by scrapers mounted on shaft
3 placed under the bubble tube. Each shaft
has its own motor-reducer 5. The shaft entry
is sealed with stuffing box 6.
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3.1.5.
Carypatop ans BbiCOKO-
KOHLLEHTPMPOBAHHBIX KNEpOBOK

NetdekoBaHHbIn COK nOCTynaeT yYepes
natpybok 1 HEMHOro HUXKE YPOBHA COKa B
annapare. CaTypuMpoBaHHbIi COK 3axBaTbiBaeT-
CA B HWXKHEI 4acTu annapata 1, NOAHABLINCH N0
LieHTpanbHoil Tpy6e, OTBOAUTCA Yepes natpy-
6ok 2. CaTypauunoHHbIii ra3 HarHeTaeTcs yepes
natpy6ok 3 1 nocTynaeT uepe3 rasopacnpe-
AenuTeNb B HUXKHIOK YacTb annapara.

HavmeHoBaHue: 1 — nopaya NpoAyKTa;
2 — Bbixoj npopykta; 3 — nopaya CO2; 4 —
nopaya CO2; 5 — oTTAXKa; 6 — OKOHYATENbHbIi
CnycK; 7 — NoK.

3.1.6.
Cmecutens npeanedekoBaHHoOro
coka (TCIIC)

Cmecutens TCMNC npepgHasHayeH ans cme-
WwnBaHWA npeaaedeKoBaHHOMO COKa C U3BeCT-
KOBbIM MOSIOKOM.

B umnuHgpuyeckom kopnyce 1, KOTOpbIi
MMeeT KOHTPNONACTK 7, yCTaHOBNEH BaJ C Jionac-
TAMK 8. Ban npuBoanTCA BO BpalleHUe MOTOp-
pepykTopom 2 yepe3 MydTy 3. Ban ynnotHset-
CA CaMOLEHTPUPYIOWMMCA YNNOTHEHNEM 4.
HuxHelt onopoii Bana ABNAETCA MOSWMUMHUK
ckonbxeHusa 9. [pepnedeKkoBaHHbI  COK
noAaércs B CMecuTenb 4epes narpy6ok 5,
W3BECTKOBOE MOMIOKO — 4epe3 narpy6ok 6.
0TBOA COKa Npon3BOAMTCA Yepe3 oTBOg 10.

EXHHYECKAan XapaKTepUCTUHKA:

PaGouuit 06béM catypatopa, M® 36 38
[Jlwamertp catypatopa, MM 2800 2700
Beicota, MM 14256 12885

Macca annapara, kr 14266 12000

eEXHHYEeCKan XapaKTepUCTUKA:

Mownoctb npusopa, kBt 22
Yacrora Bpawexus Bana, 06/MuH 501
[abapuTHble pa3mepbl, MM
BbICOTA 3477
LWHpHHa 868

echnica Data:
Carbonator working volume, m* 36 38
Carbonator diameter, mm 2,800 2,700
Height, mm 14,256 12,885
Vessel weight, kg 14,266 12,000
®

|
}

#2800

- |
R |
®

echnica Data:
Driving power, KW 22
Shaft rotation speed, rpm 501
Overall dimensions, mm
height 3477
width 868

TJecrinserviee'

3.1.5.
Carbonation Tank for Thick
Juice & Remelts

Limed juice goes through inlet duct 1
a little below the level of juice in the vessel.
Carbonated juice is fed from the bottom of the
vessel and having moved up to the central
pipe is discharged through outlet duct 2.
Carbonation gas is suppelied through inlet
duct 3 and passes through the gas distributor
to the lower part of the vessel.

Name: 1 - Product inlet; 2 - Product
outlet; 3 — Supply of COz; 4 — Withdrawal
of CO2; 5 - Guy line; 6 — Ultimate drainage;
7 - Manhole.

3.1.6.

Prelimed Juice Mixer
(TSPS)

TSPS Mixer is designed for mixing pre-
limed juice with limemilk.

Cylindrical housing 1 with counter pad-
dles 7 contains a shaft with paddles 8. The
shaft is rotated by geared motor 2 through
coupling 3. The shaft has self-aligning seal 4.
A lower shaft support is a friction bearing 9.
Prelimed juice is fed to the mixer through
a pipe 5, while limemilk — through a pipe 6.
Juice is discharged through an outlet 10.

3

EQUIPMENT FOR JUICE AND SYRUP PURIFICATION



o

O6OPYAOBAHUE AN OYUCTKH COKA U CUPONA

TJexuneepbuc’

3.1.7.

CMecuTenb CTaTHYECKUHA

Cmecutens ctatuyeckuin CTC npepHasHa-
YeH AnA CMewmnBaHuA U Y3NOHHOTO COoKa C
M3BECTKOBbLIM MOJIOKOM.

Cmecutenb COCTOMT M3 LMANHAPUYECKOTO
Kopnyca 1, B KOTOPOM HEMOABMXHO YCTaHOBNEH
rOpU30HTaNbHbIA Ban 2 ¢ nonactamu 3.

3.1.8.

llospesarens coka Il carypauuu

[aHHblii  annapaT npegHa3HayeH pAns
NpoBefeHNs  peakuunm  KpucTannmsauuu
KanblMeBbIX cONeil B TeYeHWU 3a[aHHOrO
BPEMEHU JJ1A UCKMIOYEHUA UX OTIOXEHUA B
Tpy6onpoBofax, hUALTPOBANbHBIX MONOTHAX
Ha NMOBEPXHOCTU HarpeBa BbINAPHON CTaHLUK.
Cok nocne 2-i caTypauumu noctynaetr B
po3peBaTenb COKa, KOTOPbI npepctaBnser
co60i LMIAVHAPUYECKNIA COCYL, CHAGKEHHbI
Hanpasnsiolei Tpyboil 1 nepemelnBaioLLUM
ycTpoiicTBoM. lponennepHas mewanka nofaet
COK MO Hanpasnsioweit Tpybe BBEpX U
obecneynBaeT UMpKyNALMIO coka. Mewanka
obecneynBaet 10-15-KpaTHYIO LUPKYASLUIO
COKa B fjo3peBarene.

EXHHYECKad XapaKTepUCTHKA:

[abapuTHble pa3mepbl, MM

Iuamerp 5500
BbICOTA 13540
Yposens coka 1, M3 155
YposeHb coka 2, M3 200
YpoBeHb coka 3, M3 250
Mownoctb npusopa, kBt "

echnica Data:

Overall dimensions, mm
diameter

height

Juice level 1, m3

Juice level 2, m3

Juice level 3, m3

Drive power, kW

5,500
13,540
155
200
250

n

== JecHinservice’

3.1.7.

Static Mixer

The static mixer is designed for mixing
raw juice with limemilk.

The mixer consists of a cylindrical housing
1 with a fixed horizontal shaft 2 with
paddles 3.

3.1.8.
2nd Carbonation Juice
Maturing Tank

The maturing tank is designed for precipi-
tation of calcium salts during the set retention
time, which allows eliminating their deposi-
tion in pipelines, filter clothes and on the
evaporation station heating surface. The juice
after the 2nd carbonation flows into the juice
maturing tank, which consists of a cylindrical
vessel fitted with a guide tube and stirrer. The
propeller stirrer moves the juice upwards
through the guide tube and ensures juice cir-
culation. The stirrer ensures a 10-15-fold juice
circulation in the maturing tank.
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3.2,

Cranums cynbdmTaumuu cupona

CraHums cynbduTauum cupona npegHasHa-
YeHa ANA NOJYYEHWUA CEPHUCTOrO rasa W Hachl-
LeHWs CaxapHOro CMpona CEpPHUCTLIM ra3omM.

paHynupoBaHHas cepa 3arpyxaertcs B
OyHKep cepbl 1. YpoBeHb B GyHKepe KOHTponu-
pyeTtcs ABYMA faTyukamu ypoBHsA. Mop GyHke-
pOM Cepbl PacnosioXeH LWHeK [03aTop 2, KOTo-
pbii [O3WpYeT cepy B CEPHUCTYIO neyb 3.
YactoTa BpalleHUs LWHEeKa U CePHUCTON neyun
perynupyeTcs 4acToTHbIMK npeobpasoBarens-
mu. MNepep, WHeKOM [,03aTOPOM YCTaHAB/MBAET-
A HoXeBas 3acnoHKa [ly200 ¢ py4HbIM NpUBO-
[OM 4, a nocne Hero — HoxeBsas 3ac/ioHka [y80
C nHeBMONpPMBOAOM 5. B cepHucToit neumn npo-
MCXOLMT CropaHue cepbl C NOCAeAYOWMM Nony-
YeHMeM CepHUCTOrO rasa, KOTOpbIii NoJaeTca B
Kamepy poropavus 6. [lanee cepHuCTbI ra3
NPOXOAMT Yepes oXNafuTenb rasa 7, B KOTOPOM
OXNaXKAaeTca XONO[HON BOAOW W MOJAETCA B
KONoHy cynbdutaumm cupona 8. Mopaya Bogbl
B OXNafUTeNb PeryinpyeTca pyyHoii 1 aBToMa-
TUyeckumm 3acnoHkamu [ly50. B konoHe npo-
MCXOQMT HaCbIeHWe npeBapuTeNbHO nofjo-
rpeToro o 85-90°C cMpona cepHUCTbIM ra3om.
PaspexeHune B KONOHe CO3[AETCA BHITAXHBIM
BeHTUNATOpoM 9. YacToTa BpalleHWs BeHTUNSA-
TOpa perynnpyeTcs 4acTOTHbIM NpeobpasoBare-
nem. lMopaya Bo3ayxa B KOAOHY (MoAcoc) pery-
NMpyeTca aBTOMaTUyeckomn 3acnoHkoii [ly100.
Mocne BeHTUNATOpa ras3o-Bo3pyllHas CMeChb
Yepes BbITAXHYI0 TpyOy 10 0TBOAMUTCA B aTMOC-
tepy. CynbduTMpPOBaHHLIA Cupon yepe3 neT-
NI0-TMAPO3aTBOP OTBOAUTCA B COOPHMK CyNb-
thutMpoBaHHOro cupona. Takxe npefycMOTpeH
BO3BpaT CynbGUTUPOBAHHOMO cupona B cHop-
HUK nepep CTaHuuel cynbhuTaumum cupona.
CraHuua cynbduTaLmn cupona KoMniaekTyerca
pacxofoMepoM CMpOMa, 3amOpHOW PYYHOW W
aBTOMATMYeCKON apMaTypoii, faTynKamu Tem-
nepartypbl, YpoBHs, faeneHus, pH-metpamu
cvpona.

LUiHek-0o3amop 0n17 nodayu cepsl 8 neys. / Dosing screw
for feeding sulfur into the burner.

06wuti 8uO cmanyuu cynspumayuu / General view
of the sulfitation station

Kamepa dozoparus cepHucmoli neyu / Sublimation
chamber of the sulfur burner

CepHucmas neyb cmaxyuu cynsgumayuu / Sulfur
burner of the sulfitation station

== JecHinservice’

3.2.
Syrup Sulfitation Station

The syrup sulfitation station is designed
for production of sulfur dioxide and saturation
of syrup with SO, gas.

Sulfur granules are fed into sulfur hopper
1. Two level sensors monitor the level in the
hopper. Under the sulfur hopper there is dos-
ing screw 2 proportioning sulfur into sulfur
burner 3. The screw and sulfur burner rotation
speed is controlled by frequency inverters. In
front of the dosing screw there is Du200 man-
ually-driven knife gate valve 4 and behind it
there is Du80 pneumatic knife gate valve 5.
The sulfur is burned in the sulfur burner, where
sulfur dioxide gas is produced and fed into
sublimation chamber 6. Then sulfur dioxide
gas flows through gas cooler 7, where it is
cooled by cold water and fed into syrup sulfi-
tation tower 8. The water feed in the cooler is
regulated by manual and automatic gate
valves mod. Du50. In the tower the preheated
syrup of 85-90°C is saturated with SO, gas.
The evacuation in the tower is by suction from
exhaust fan 9. The fan rotation speed is con-
trolled by a frequency inverter. The air feed in
the tower is regulated by the automatic gate
valves mod. Du100. After the fan the gas-air
mixture is discharged by exhaust duct 10 into
the atmosphere. The sulfitated syrup is dis-
charged through a hydroseal loop into the
sulfitated syrup tank. Also the sulfitated syrup
can be recirculated into the storage tank
placed ahead the syrup sulfitation station. The
syrup sulfitation station is supplied with syrup
flow meter, manual and automatic valves and
fittings, temperature, level, pressure sensors
and syrup PH-meter.
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