NMAPOBOW XXAPOTPYBHbINA KOTEA
FIRE TUBE STEAM BOILER

MNap MCNOAb3YETCA BO MHOTMX MPOMBbILLAEHHbIX
MPOLLECCAX KAK UMCTOYHUK SHEPTUM M CPEACTBO AAS
NepeHoOCa XMMMIECKMX BeLLecTB. OBAACTM Npume-
HEHWS, TOKME KAK MULLLEBAS M TEKCTMABHAS MPOOMBILLI-
AEHHOCTb, MPOMU3BOACTBO OYMATM M CTPOMTEAbHbIX
MOTEPUMAAOB, HeEdTENEPEPABATHIBAOLLLAY MPO-
MBILLAEHHOCTb, OOPMALLEBTMHECKAS MPOMBILLIAEH-
HOCTb, MPOU3BOACTBO SAEKTPOIHEPTUM U T. A. [TpOU3-
BOACTBO MAPA B MPOMbILLUAEHHOCTM OCYLLLECTBASETCS
C MOMOLLLbIO MAPOBbIX KOTAOB. CyLLLECTBYET PA3AMY-
Hble THMbl MAPOBLIX KOTAOB. HOYMHOS C YOMHMKOB AAS
KMMAYEHUI BOAbI AO MAPOBbIX ABUIOTEAEN M CTALMO-
HOPHBIX MAPOBbLIX KOTEABHbIX CUCTEM AAS MPOMBILLI-
AEHHbIX LLeAel MAM MAPOBbLIX KOTAOB HO SAEKTPOCTAH-
LLMEX AAS MPOU3BOACTBO DAEKTPOIHEPTMK. [TapoBom
KOTEA — 3TO TEPMETUIUPOBAHHOE AQBAEHMUE,
MPEAHO3HAYEHHOE AAS MPOM3BOACTBA MAPA MOA
AOBAEHMEM BbiLLE ATMOCAOEPHOro. NMOoMMMO mX
KOHCTPYKLMKM, MAPOBbIE KOTAbl OMPEAEASIOTCH MX
BBIXOAOM MAPA M AOMYCTUMBIM PABOYUM AOBAEHM-
em. CyLlieCTByeT ABA OCHOBHbIX TMMO KOTAOB AAf
MPOM3BOACTBA BBICOKOTO AQBAEHMA MAPA B Boaee
BbICOKOM AMAMOA30HE BbIXOAQ:

] BOAOTPYOHbIM KOTEA

" ABIMOBOM/OrHEBOM KOTEA.

KOHCTPYKLIMA ABIMOBOTrO/OrHEBOTO KOTAQ MOAXOAMT
AAS YAOBAETBOPEHMS TPEOOBAHMI K MPOW3BOACTBY
napa GOABLLUMHCTBOM MPOM3BOACTBEHHbIX MPOLLEC-
COB - OCOBEHHO B OTHOLLIEHMW AQBAEHMS U OBbema
napa - 65e30MACHO U SBKOHOMMYECKU. TPEXMPOXOAHAOS
KOHCTPYKLMS OBEeCneYmMBaeT OCOBEHHO IKOHOMMY-
HOe, YUCTOEe U, CAEAOBATEABHO, 3KOAOTUYECKM
OTBETCTBEHHOE CTOPAHME.

Steam is used in many industrial processes as an
energy source and as a medium for carrying
chemical substances. Application areas such as
food and ftexfile industry, paper and construction
materials  industry,  refineries,  pharmaceutical
industry, power generation, etc. Steam production
in the industrial area is done with steam boilers.
There are different types of steam boiler. Starfing
with kettles for boiling water to steam engines and
stationary steam boiler systems for industrial
purposes or steam boilers in power stations for
generafing power. A steam boiler is a sealed
pressure vessel, designed to produce steam at a
pressure higher than atmospheric pressure. Aside
from their design, steam boilers are defined by their
stfeam output and permissible operating pressure.
Essentially, two designs are available for the
generation of high pressure steam in the higher
output range:

= the water fube boiler and

= the flame tube/smoke tube boiler

The design of the flame tube/smoke tube

boiler is suitable for meeting the demands

made of steam generation by the majority of
production processes — particularly in respect

of pressure and steam volume - safely

and economically. The three-pass design enables
particularly  economical, clean and hence
environmentally responsible combustion.



I 6 MaTepuaAbl BbLICOKOro Ka4eCcTBA, COOTBETCTBYIOLLUE
I CTAHAOQPTAM
High quality materials conforming to the standards

- AUCTbl KOPMyCad KOTAQ, NEePEAHUE 1 3AAHME MAACTHHBI M KOMEPA
CrOPAHMI MMEIOT AOCTATOYHYIO TOALLLMHY M PACCHUTOHBI B
COOTBETCTBMM CO CTAHAAQPTOM DINT7175.

- B HOLUMX KOTAQGX MCMOABb3YIOTCSH AUCTbI KavecTBa P265GH, P295GH m
P355GH, a takxe TpyDbbl 13 KA4eCTBEHHOM CTaAM St35.8.

- Sheets of boiler body, front and rear plates and combustion
chamber are in adequate thickness and calculated as per
DIN17175 standard.

- P265CGH, P295GH and P355GH quality sheets and S$t35.8 quality
seamless steel drawn pipes are used in our boilers.

I fopsyekaTaHas BOAHUCTASA TPyOa
Hot-rolled corrugated flame tube

- BOAHMUCTbIE TPYObI M3rOTABAMBAIOTCS BHYTPM COBCTBEHHOIO
MPOM3BOACTBA HOLLIMM CMELUAALHBIM OOOPYAOBAHUEM METOAOM
rops4eKaTaHms.

- Corrugated flame tubes are manufactured in-house with
our special machinery by hot-rolling.

I KayecTBO Ha Bcex aTanax npousBOACTBA
Quality at all stages of production

-  COBpEeMEHHbIE CUCTEMbI MAC3MEHHOM U AQ3EPHOM PE3KM
0beCneymBatoT TAOAKYO 0BPABOTKY M PE3KY METAAAQ.

- CepTMAOULIMPOBAHHbIE CBARLLIMKM
-~ PeHTreHOBCKMM KOHTPOAb, CBAPKA MOA MOrPY>XEHHbBIM FA30M/AYroOM

- YAbTPQO3BYKOBbIE, PAAMOTPACOUIECKME M KAMMUAASPHBIE UCTIbITAHMS
MOA HOA3OPOM KOMMETEHTHBIX YHPEXAEHMM

- Modern plasma and laser cutting systems ensure smooth
metal processing and cutting.

- Certified welders

- X-Ray measurement, submerged gas/arc welding
Technologies

- Ulirasonic, radiographic and penetrant tests under the
supervision of competent institutions

I YAOBAETBOPEHUE KAUEHTOB U COBMECTHOE
NPOeKTUPOBAHUE
Customer satisfaction and co-design

- NPOEKTUPOBAHME BMECTE C KAMEHTOM B COOTBETCTBUM C E€TO
TPEBOBAHUAMM, MECTOM U MPOLLECCOM

= MOHTOXX HO MECTE, MyCKOHAAQAKA, CEPBUCHOE OBCAYXMBAHNUE

MoAAEPXKAHWE 3AMACHbIX YOCTEN HO CKAQAE

- Design together with the customer in accordance with
customer demands, site and process

- On-site installation, commissioning, services

- Keeping all spare parts in stock




MpocTas, HaaAexHas u 6esonacHas padoTa ¢
BbICOKOKA4Y€CTBEHHbIMU KOMMOHEHTAMM
Easy, reliable and safe operation with high quality components

BPOKC ncnoaAb3yeT NpoAYKLMIO BbICOHAMLLETO KA4€CTBA BEAYLLUX MUPOBbIX GPEHAOB B ApMaType M
3AEKTPOHHbIX YCTPOMCTBAX B MAPOBbIX CUCTEMAX. DTU KOMMOHEHTbI 06ecne4ynBaioT
6ecnepeboiiHyio U 6e30nacHylo pa6oTy HA NPOTAXEHUU MHOTUX AET.

BROX uses the highest quality products of the world's leading brands in the armatures and electronic
devices in steam systems. These components provide trouble-free and safe operation for many
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years.

KOHTpOAAEp YPOBHS BOAbI B KOTAE. CUCTeMbl NOBEPXHOCTHOTO U HUXHErO

Water level controller CAMBA
Surface & Boftom blowdown systems

OH 0B6ecneymBaeT KOHTPOAb YPOBHS BOAbI B KOTAE.
BEAMYMHA MPOBOAMMOCTM BOAbI B KOTAE AOAXKHAO ObITh

DCTaHOBA HOCO0G 1 Tor B oKD Y0, Fonn Her  OAMGDXVEQEMT B OTIDEACASHHOM AMCTIOIOHE.

CUIHOAQ, YKQO3bIBAKOLLLETO HA TO, YTO YPOBEHDb BOAbI B KOrAQ 3HQ4EHME MPOBOAMMOCTH YBEAMNMBASTCH,

KOTAE HOXOAMTCS HO HOPMOABHOM YPOBHE, TOpeAkd QBTOMATVMHMECKI AKTMBMPYETCA NOBEPXHOCTHBIM
OyaeT paboTaTh MO COOBPAXKEHMIM BE30NACHOCTH CAMBHOVI KAQMAH 1 CAMBAETCA HEKOTOPOE

He Dy KOAMYECTBO BOAbI. HEKOTOPbIE MHOPOAHbIE BELLLECTBA

It provides level control of the water in the boiler. B BOAE KOTAO OCEAQIOT B BUAE OCAAKO HO AHE KOTAQ

CO BpEMEHEM. AAd YAQAEHMA 3TOTO OCAAKQ

There are Low level, Pump start, Pump stop and A
ABTOMATHNHECKMM KAAMAH HMXKHETO CAMBA

High level points. If there is no signal indicating

that the boiler water level is at normal levels, the AKTMBMPYETCAH 4EPE3 ONPEASASHHbIE MHTEPBAAbI 1

burner will not ooerate for safety reasons CAMBOETCS HEKOTOPOE KOAMYECTBO BOAbI. CHCTEMA
P Y : CAUBA MPOAAEBAET CPOK CAYXObl KOTAQ M MOBbILLIAET

ero adoPEKTMBHOCTb.

I KOHTPOAAEP HU3KOFO U BbICOKOTO YPOBHS Boiler water conductivity value must be kept
within a certain range. When the conductivity

Low & ngh level confroller value increases, the automatic surface

OH KOHTPOAMPYET YPOBEHb BOAbI KOK AOMOAHUTEABHOE blowdown valve is activated and blows off some

CPeACTBO BE30MACHOCTM K OCHOBHOMY KOHTPOAAERY water. Some foreign substances in the boiler
YPOBHS BOAbI, KOTAQ YPOBEHb BOAbI B KOTAE AOCTUrAET water settle as sediment at the bottom of the
HU3KOTO MAM BBICOKOTO Y OBHS. boiler over time. In order to remove this sediment,

the automatic bottom blowdown valve is
activated at certain intervals and blows off some
water. Blowdown system extends boiler life and
increases efficiency.

It controls the water level as an additional safety
to the main water level confroller when the boiler
water level reaches low or high level.



b dekTUBHAA U AOATOBEYHAS PAOOTA OAQroAaps XxopoLuo
CNPOEKTUPOBAHHbIM KOMMOHEHTAM.

Efficient and long-life operation with well-designed components

OKoHOoMal3ep
v AO 6% SKOHOMMUM TOMAMBA

MpeABAPUTEAbHbBIN NOAOTPEB
BO3AYXd CXMUraHus
v AO 2% SKOHOMMM TOMAMBA

Economizer
V' up to 6% fuel saving

Combustion Air Preheater
V' up to 2% fuel saving

Tepmuyeckui oeaspartop

v, SKOHOMMA TOMAMBA,

v cbepexeHne Ha XMMUKATOX,
v AOATOBEYHAS paBOTA KOTAQ.

Thermal deaerator

v' Fuel saving

v/ Savings on chemicals

v' Long-life boiler operation

3KOHOMMS TOMAMBA,
SKOHOMMS HO XUMMUKOTAX,
3KOHOMMS BOALI HO
MOMOAHEHME,
COKPALLLEHME KOAUYECTBA
CTOYHbIX BOA.

Condensate system

v Fuel saving

v' Savings on chemicals

v Make-up water saving

v' Waste water reduction




KOMMNOHEHTbI KOTAQ BbICOKOrO KA4eCTBA:
Boiler components of high quality

1.) YCTPOMCTBA KOHTPOAS 1.) PRESSURE CONTROLLING DEVICES
AABAEHNS

2.) WATER LEVEL CONTROLER
2.) KOHTPOAAEP YPOBH4A BOADI
3.) WATER LEVEL INDICATORS
3.) UHAMKATOPBI YPOBHA BOAbI
4.) CONDUCTIVITY SENSOR
4.) AATHAK TIPOBOAMMOCTH
5.) AUTOMATIC SURFACE BLOWDOWN

5.) ABTOMATUYECKMI KAATIAH VALVE
MOBEPXHOCTHOIO CAMBA

6.) MANUAL SURFACE BLOWDOWN
6.) PYYHOM KAANAH VALVE
MNOBEPXHOCTHOIO CAMBA

7.) AUTOMATIC BOTTOM BLOWDOWN
7.) ABTOMATMHECKAA CUCTEMA SYSTEM
AOHHOTO CAMBA

8.) SPRING LOADED SAFETY VALVES
8.) MPYXXNHHbIE
MPEAOXPAHUNTEABHbBIE KAATTAHbI 9.) MAIN STEAM OUTLET VALVE

9.) KAANMAH OCHOBHOTO BbIlNYyCKA
MAPA.



TexHu4eckue XapaKkTepUCTUKH

Technical data

TexHnyeckue xapaktepucTUKM napoBoro kotna cepumn SYK ¢ TpexnpoxoAHbIM Tennoo6MeHHUKOM.
SYK SERIE THREE PASS STEAM BOILER TECHNICAL DATA

Moaeab / Model

MPOU3BOAUTEABHOCTb/
Operating pressure

EmkocTs/ Mapa/ Steam

Capacity MoLLHoCTs/ Power

MPUBAUZUTEABHBIM
BeC 6e3 HaMnoAHeHMs/

Approx. empty weight

Pasmepsl/
Dimensions

g 0O = >

bar

kg/h

kW/h

kg

SYK  SYK SYK

10 25 30
up fo up to up to
28 28 28

400 1000 1200

260 651 781

2950 4100 4550

1850 2000 2100
3500 3800 4000
1900 2100 2200

SYK
40

up to
28

1600
1042
5100

2250
4400
2200

SYK SYK SYK SYK SYK SYK SYK SyK SYK SyK SYK
50 60 75 100 125 150 175 200 250 275 300

up o up fo up to up to up to up to up to up to up to up to up to
28 28 28 28 28 28 28 28 28 28 28

2000 2400 3000 4000 5000 6000 7000 8000 10000 11000 12000
1302 1563 1953 2605 3256 3907 4558 5209 6512 7163 7814
5650 6400 7250 10500 12350 15100 15750 16500 21300 22700 23950

2250 2300 2300 2450 2500 2900 2950 3000 3100 3150 3350
4500 4500 4600 5750 6000 6800 6850 6900 7200 7350 7650
2350 2400 2400 2650 2870 3000 3100 3200 3500 3550 3700

200 300 350 400 450 450 500 500 500 500 650 700 700 750 750

SYK  SYK
350 400

up fo upto
28 28

14000 16000

2116 10419

27550 31800

3450 3450

8150 8450
3750 3750
800 200



KoHCTpyKLMs

KOHCTpYKLMA MApOBOro KOTAQ BKAKOYAET B 04
KOpMycC, KamMepy Cropanus (1-i npoxoa),
AbIMOBbIE TPYObI (2-M1 1 3-M1 NPOX0oAbI), 0bpaT-
HYIO KOMEPY, MEPEAHUE U 30AHUE ABIMOBbIE
KOPOOBKM U M3OAILMOHHBIE YACTU. BOAHOBAOS
KaMepa CropaHums CNPOEKTUPOBAHA AAS
obecneyeHns AOCTATOYHOrO PACLLMPEHMS U
PACMOAOXKEHO MEXAY MNepeaHen TpyB4HaTomn
MNAQCTHUHOW M OBPATHOM Kamepom. OBpaTHAS
KOMEPHOA MAACTMHA COEAMHEHO C 30AHEMN
Tpy©4aATOM MAQCTMHOM KOTAQ HEOOXOAMMBIAM
KOAMYECTBOM CTOEYHbIX BPYyCKOB. Mopsaymne
rasbl, OOPA3YIOLLLMECH B PE3YALTATE CTOPAHMS B
KOTAE, MPOXOAAT Yepe3 KAMepy CropaHms,
3QBEPLUAIOT CBOW MEPBbIM MPOXOA, MPOXOAST
yepes TPyObl BTOPOro U TPETLETO MPOXOAOB U
BbIXOAAT B AbIMOBYIO TPYOy. bAaaroaaps Tpex-
NPOXOAHOMY AM3AUHY M ONTUMAABHOMY
PACMOAOXKEHMIO TRYOHbIX MY4KOB AOCTUIAETCS
MOKCUMOAbHBbINA TEMAOOBMEH OT FOPA4YMX FA30B
K BOAE KOTAQ, OBECMNEYMBAL MAKCUMAABHYIO
3PP EKTUBHOCTb. AAS MPEAOTBPALLEHMS
noTepb TEMAA KOPMYyC KOTAQ MNOKPbIT 100-
MUAAMMETPOBBIM CAOEM MUHEPAABHOM BATHI
M T-MUAAMMETPOBLIM PEALETDHBIM AAIOMUHM-
€BbIM AMCTOM AAS M3OAILLMM.

Design

The steam boiler basically consists of the
body sheet, combustion chamber (1st pass),
smoke pipes (2nd and 3rd passes), reversal
chamber, front and rear smoke boxes and
insulation parts. The corrugated combustion
chamber is designed to allow sufficient
expansion and is located between the head
tube plate and the reversal chamber. The
reversal chamber plate is connected to the
boiler rear tube plate with the required
number of stay bars. The hot gas formed as a
result of combustion in the boiler passes
through the combustion chamber, completes
its first pass, and passes through the second
and third pass fubes and exits the chimney.
Thanks to the three-pass design and optimum
fube bundle arrangement, maximum heat
fransfer from hot gas to boiler water is
achieved, ensuring maximum efficiency.

To prevent heat loss, the boiler body is
covered with 100 mm thick rock wool and 1
mm thick embossed aluminium sheet for
insulation.

N3onauua ns
KaMeHHOU BaTbl

Rockwool insulation

MNapoBas kamepa
Steam chamber

3aQHUN ObIMOBOM
AWUK

MepegHun Rear smoke box

ObIMOBOM SAILLLMUK
Front smoke box

OTBepcTue gns
Bblbpoca

ObIMOBbIX Fa30B
Flue gas outlet

[Bepb ona cHUXeHuUs
LaBNeHUs Npu B3pbiBe

Explosion relief door

Kamepa cropaHus
Combustion chamber

Myuok Tpy6 BTOpOro

Kamepa pasBopota lMy4ok Tpy6 TpeTbero npoxoga

npoxona AbIMOBbIX Reversal chamber IbIMOBbIX ra30B
rasoe 3rd pass smoke
2nd pass smoke tube bundle

tube bundle



