Kayecmeo — amo dename ymo-nubo npasusnsHO, 0aie Ko20a HUKMO He cMompum

leHpu ®opo.
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3KOT3T

Quality means doing it right when no one is looking

Henry Ford



Mpn co34aHMM HOBbIX TPAgMPEH, a TaKXke
TEXHO/IOrMYEeCcKoro obopyaoBaHMA Aas HUX,
cneuyanuctbl  KomnaHum IDKOTIIM  Bcerga
npUAEpPKUBALOTCA rNIAaBHOro npUHUMNA,
KOTOpbIM BOT ye nouytu 30 neT AsBnsfeTca
Hawwum gesmszom — KAYECTBO B AETANIAX.

Since 1992, OOO EKOTEP has designed,
manufactured and supplied cooling towers as
well as technological equipment.

The main principle of EKOTEP since 1992 is
"Quality in detail".

B pabote ¢ 1992 roga

Since 1992

Mpy co3gaHuK rpagvpeH M ux oOOpyAOBaHWA BCE KOHCTPYKTUBHbIE U
TexHonornyeckme pelweHns OBA3ATE/IbHO paspabatbiBatoTcsi, Mcxona U3
cneumdUKN 3KCNNYyaTaLMOHHbIX MNapameTpoB, TaKWUX KaK KAMMATUYeCcKue
0COBEHHOCTU, KayecTBO O0BOPOTHOM M MOAMUTOYHOW BOAbI, CEMCMUYHOCTb
NJOWAAKM CTPOUTENBCTBA U MHOXKECTBO APYruX.

PazaHckul HIK. MpadupHsa CBr-100-2.
Ryazan Oil Refinery Company. CBIl-100-2

The design of cooling towers and their equipment, all structural and
technological solutions are developed taking into account operation
parameters, including climatic conditions, quality of recycled and make-up
water, seismicity of the construction site, etc.



MpoeKTupoBaHMe BOA00HOPOTHLIX LIMKAOB

Watercirculating system & cooling tower design

MpoeKkTnpoBaHue 0bOpPOTHbIX LMKNOB

BbIMNO/IHAETCA Ha 6ase pasIMYHbIX TUMOB

oxnagurtenem:

*  NUCNApUTENbHbIX BEHTUAATOPHbIX
rpagupeH

* MCNapuUTeNbHbIX BaleHHbIX rpaanupeH

*  MCMApPUTENbHbIX IKEKLMNOHHbIX rpagupeH

* CYXuX rpagupeH

The design of water circulating system is
based on different types of coolers:

* evaporative induced draft cooling towers
e evaporative natural draft cooling towers

e evaporative ejection cooling towers

e dry cooling towers

Ons  noctpoeHna mopgeneir obbektoB IDKOTIM  umcnonblyeTr cuctemy
TPEXMEPHOTO TBEPAOTE/IbHOTO U MOBEPXHOCTHOTrO moaennposaHna KOMIMAC-
3D. Pacuyer rpagumpeH nNpou3BOAMTCA C WMCMNOAb30BaHWMEM MPOrPammHOro
obecneyeHuna, pa3paboTaHHOro COBMECTHO CO CreuuanmucTamm NpoduabHoOro
nHctutyta BHUUI. IKOTIM BHegpAaeT snemeHTbl BIM-TexHonormn ana
CHMXEHWA onepaLMOHHbIX PACXOL0B N CHUXKEHME PUCKOB ANA MPOEKTOB.

Tpu NpoekTa cucTemMbl OXNAXKAEHUA Ha Base cyxux
rpagupeH DC gna «Amypckoro FMK», AO «Moanmetann»
Dry cooling towers DC-type for AMURSK POX HUB &
POLYMETAL
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EKOTEP uses KOMPAS-3D - 3D solid and surface modeling system. Calculation
of cooling towers is made with the use of software developed in cooperation
with specialists from the Vedeneev VNIIG. We use software developed in
cooperation with specialists from the VNIIG - leading Russian institute in the
field of hydraulic engineering. EKOTEP is implementing elements of BIM-
technology to reduce operating costs and reduce risks for projects.



CobcTBEHHOE NPOK3BOACTBO

Real manufacturer

MpoussoacTeeHHble 3aaHna 000 «3KOT3M» naowaabio 8000 m?:

* Lex NpoM3BOACTBa METa/INIOKOHCTPYKLNIM

° Uex Mo MPOM3BOACTBY TEXHO/IOrMYECKOro o06opyaoBaHUA Ans  rpagupeH
(opocuTenu, BOAOYNOBUTENW, BOAOPACNPEaENUTENbHbI CETYaTbI COW 1 np.)

*  3/1IEKTPOTEXHUYECKUI LEeX

* CKNaAcKkue nomelieHumsa.

Cooling tower control assembly

Llex npouzgodcmea MemasnnokoHcmpykyul epadupeH
Shap for cooling tower steel structures production

Production area of LLC "EKOTEP" is 8000 m?:

metal structures production shop.

shop for production of technological equipment for cooling towers
electrical shop

storage facilities.



COOpHBbIN rops4eoLNHKOBaHHbIN METannokapkac

Hot-dip galvanized metal frame on high-strength bolts

C6opKa M MOHTaX KapKacos rpagupeH

ocyuiecTsnaeTca Ha

BbICOKOMPOY4HbIX

bonTax.
Mony4aemble NpenmMyLLecTBa:

cbopKa BO3MOKHa B /itoboe Bpems roga
MaKCMMasibHas S3KOHOMUA BpPemeHU MNpu
NPOM3BOACTBE MOHTAXHbIX paboT
COXpaHeHMe 3aBO/ICKOrO KayecTBa BcCex
CTa/lbHbIX 3/1IEMEHTOB rPaanpHM

HeT HeobxoAMMOCTM B MNpoBeAeHUMU
exerofHblx paboT Mo BOCCTAaHOB/IEHUIO
dHTUKOPPO3NOHHOTIO NOKpbITUA
MeTaNIMYeCKUX 3/1eMeHTOB

Frames of all cooling towers are made on
high-strength bolts.
Obtained advantages:

assembly is possible at any time of year
maximum economy of time during
installation work

factory quality preservation of all steel
elements

there is no need for annual restoration of
anticorrosive coating of metal elements

e R

Kapkac CBI-85-3 gna MNAO «AKPOH»
Metal frame of cooling tower SVG-type
for Acron

Koppo3noHHaa CTOMKOCTb BCEX FOPAYEOLMHKOBAHHbIX CTasIbHbIX 3/IEMEHTOB
rpaguMpHM Ha MNOPAZOK MPEBOCXOAUT KOHCTPYKUMU, MOKpbiTbie JIKM.
PacuéTHbIl CpOK cNy»KObl KapKaca rpagupHu coctasnaet 6onee 40 net!
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The corrosion resistance of all hot-dip galvanized steel elements of the
cooling tower exceeds the resistance of the painted structure very much.
Estimated service life of cooling tower frame is more than 40 years!



NoaBecHasa cucTtema BogopacnpeneneHuns

Suspended water distribution system

TpybonpoBoaHas cuctema BogopacnpeneneHus
MOXET ObiTb  W3rOTOBMEHa W3  CTamnbHbIX
(ropsYEOLIMHKOBaHHBIX), CTEKMONNIacTMKOBbIX
nubo MNBX Tpyb.

HanpaeneHue dhakena BHM3 obecrneynBaeT:

= paBHOMEPHOE pacrnpeneneHune Boabl

= MUHUMAanbHbIA KOHTAKT OXNaxJaemon BoAbl
CO CTanbHbIMU KOHCTPYKLMSMU TPASUPHM;

= GecnpensTcTBeHHoe onopoxHeHne BPC, He
0bpasys 3aCTONHbIX 30H TPYOONPOBOAOB.

Pipes of water distribution systems can be made

of steel (hot-dip galvanized), fiberglass or PVC

pipes.

The direction of the plume downwards provides:

» homogeneous water distribution

» minimum contact of the cooled water with the
steel structures of the cooling tower;

 unobstructed emptying of HPC without
creating stagnant pipe zones.

MopagecHaa BPC CBI-144-2. KnuHckas TIL,
Suspended water distribution system
on Klin CHPP

Hanbonee ynotpebutensHoie 1 adpdeKkTnBHbIE GOPCYHKN
npoussozactea 000 «3KOTIM»

or-2m - dOpCYHKM u3
HepKasetoLLen cTanu.
NckntountensHo [ONTOBEYHbI.

Wnpokunii gmanasoH paboTbl, Kak
NMPU HU3KKUX, TaK U MPU BbICOKUX
Hamnopax.

CP-2T - dopCyHKH n3
yAaponpoYyHoro naacTmka.
CneuymanbHo pa3paboTaHHasn
KOHCTPYKLUMA dopcyHOK

CNocobCTBYET ObLICTPON M Nerkon
camooumnctke BPC rpagupHu;

The most common and effective nozzles
produced by LLC "EKOTEP".

«®r-2M» - stainless steel nozzles.
Exceptionally durable. Wide range
of operation, both at low and high
headings.

«CP-2T» - nozzles made of
impact-resistant plastic. Nozzle
design allows easy and quick self-
cleaning of the cooling tower
water distribution system.



3pPeKTUBHbIN NoXKapobeconacHbIM opocuTenb wor

. : f@f &
Effective fireproof fills m

000 «9KOTaM» ncnonb3yet
KOMOUHMPOBAHHOE  KanesibHO-M/eHOYHOe
OpOCUTENbHOE YCTPOMCTBO COBCTBEHHOrO
npomussoactea OAr + BCC-55. 23710
VHUKANbHbIX  MPOAYKT C  MaKCMMaabHO
3pbEeKTUBHbIMU TEMNNO-MACCOOBMEHHBIMW U
OUBNKO-MEXaHUYECKMMMU
XapaKTePUCTUKAMMU.
OCHOBHble JOCTOMHCTBA:
= rpynna roptovectn 'l
= 008 WKWPOKOrO [AMana3oHa YPOBHA
3arpAsHeHns oxaaxaaroLuel Boapl
® nocTaBKa B pa3obpaHHOM BMAeE
= cbopka 6e3 CneumHCTPyMEHTa MU
cneumnanbHbIX K/1eeBblX COCTaBOB

«OAr + BCC-55» ncnonb3yetca B 6onee Yem 50 rpagupeH PO
(Ha poTo HOro-3anagHas TIL)
«OAr + BCC-55» is used in more than 50 cooling towers of the Russia
(photo: Southwest CHP)

LLC "EKOTEP" uses a combined drip and film fill device of its own
production "OAr + BCC-55". It is a unique product with the most effective

" NpPOYHOCTb KOHCTPYKLMMK, heat and mass transfer and physical and mechanical characteristics.
nossoJsiAtoLan obcnyxuBaTh Main advantages:
BOAOPACNpPeaeNUTEeNbHYI0  CUCTEMY » fireproof (I'l flammability group according to Russian classification)
6e3  yCcTpoMcTBa AOMONHUTENbHbIX » for a wide range of cooling water contamination levels
KOHCTPYKLMIA * unassembled delivery
* assembly without tools and special adhesives
OAr-60/40 + 2 x OAr-60/25 + BCC-55 e sturdy structure that allows to maintain the water distribution system

without additional constructions




MoxkapobeconacHbit KanneynosuTesb

Effective fireproof spray separator

000 «2KOT3M» camocTosATENbHO MPOU3BOAUT BOAOY/N0BUTENb (KanseynosuTens) BYM-
60/120 coueTaeT B cebe BbICOKYH CTEMEHb KarnjeynasiMBaHNA Mpu AOCTaTOYHO MasioM
K03 OMUMEHTE a3POAMHAMUYECKOTO CONPOTUBEHMA.

1ap0aspOANHAMUYECKIE XAPAKTEPUCTUKM
Features of BY[M-60/12
Cgopocn: BO30yXa W, M/C 15 20 30
Air speed w, m,/s

i L 4"__"‘- - -
KoathchmumeHT aspoguHamu- \\ ‘0\ ‘ AL
YECKOr0 COMPOTVBNEHNS, .y, 36 34 35 1 \ L tey
Aerodynamic Resistance ’ ’ ’ 1 \ T2
Coefficient, Cy, A%

KoahdomumeHT ahdpekTmBHOCTH

kanneynaenueaHus, ), %
Droplet capture efficiency s |l f ek BYM-60/120 B cobpaHHOM BUAE
coefficient, n, % BYM-60/120 in assembled form

LLC "EKOTEP" produces a water trap (drift eliminator) «BYMN-60/120», which combines a
high level of droplet capture. At the same time a very low aerodynamic drag coefficient
is obtained.

BYM-60/120 BbinonHeH u3 nnéuku MNBX TtonwmHon 0,6+0,8mMm u umeet
rpynny roptodectn 1. MaTtepuan obnagaeT BbICOKOM YCTOMYMBOCTbIO K
TEPMOOKUCNEHUID, LWenoYaMm, KuCcaoTam, Kupam, YOP-usnyyeHuto, He
COOEPXKUT BpEeAHbIX BELLECTB, BblAeNAEMbIX B MNpouecce 3KchayaTauum wu
PEMOHTA rpaaupeH.

BYN-60/120 Ha rpagupHax KaanHuHckoi A3C, naowaabio opoleHus -10000 m?
«BYM-60/120» on the cooling towers of Kalininskaya NPP, total area - 10000 m?

«BYM-60/120» is made of PVC film 0,6+0,8 mm thick and has G1
flammability group (fireproof). The material is highly resistant to thermal
oxidation, alkalis, acids, fats, UV radiation and does not contain any harmful
substances released during operation and repair of cooling towers..



PewueHusa Ha nepcnexkTney JaHHan KOHCTPYKLMA NO3BOAET IETKO U BbICTPO HapalwmBaTtb (406aBnsaTb)
OOMNOJ/IHUTE/IbHbIE CeKuMM be3 ocTaHoBa paboTatoLLen rpaanpHu

Decisions for the future

Mpu HeobxogMMoCTM BBOAA OObEKTa B
HecKonbKo ovepeseit 000 «3KOT3M» npu
NPOEKTUPOBAHUN U YCTAHOBKE TrpagupeH
npeaycmatpusaeT cneumanbHble
¢dnaHueBble COeaMHEHUS BblHECEHHbIE 3a
npeaesnbl HapyXHOW O6LWMBKK. YcTaHOBKa
OOMOJIHUTENbHBIX  CEeKLUi rpagunpHu
npoucxoauT nytem NPUMbIKaHUA
dnaHueBbIX coeguHeHunn 6anokK
NnocpeacTBOM  BbICOKOMPOYHbIX  601TOB
(MoHTaxX npoucxoaut 6€3 NpUMeHeHus
CBapPKM M NOKPACKHK).

In case of stage-by-stage start-up of the
facility, EKOTEP provides for special flange
connections beyond the exterior cladding
when designing and installing the cooling
towers. In case of installation of additional
cooling tower sections, the beams are
joined by means of flange joints using high-
strength bolts (mounted without welding
and painting).

BeHTunsATOpHan rpagmpHa CBr-192-4. banakoBcku dpunmnan AO «Anatut»
Induced draft cooling towers CBI-192-4. JSC «Apatit» (PhosAgro Group)

Induced draft cooling towers CBI'-144-1 This design allows you to easily and quickly build up (add) additional
JSC «Azot» (Kemerovo) . . . .
sections without stopping the cooling tower.




XapaKTEPUCTUKM TUNOBbIX CEKLUIA BEHTUNATOPHbIX FPagupeH

Characteristics of typical Induced draft cooling towers sections

Mapka rpaavptu / Title of cooling tower
CBr-14 CBr-16 CBrr-36 CBr-45 CBr-e4 CBr-70 CBr-si CBr-85 CBr-100 CBr-120 CBr-144 CBr-192 CBr-196 CBr-256 CBr-324

Pasmep cekuuu B naaHe, m / Section Dimensions, m

3,8x3,8 (2:2 . 2:2) 6x6  674x674  8x8 (g'i ;3) 9x9 (ig’xxsl,g) 10x10 &g . 13) 12x12 &é . 12) 14x14 16x16 18x18
MpoussoanTenbHOCTL Mo Boge Q, m3/u / Productivity on water Q, m3/h
70-180 80-220 200-450 250-550 350-800 450-1000 550-1200 600-1500 800-1800 1000-2400 1400-3200  1800-4600
OnameTp BeHTUNATOPa, M / Fan diameter, m
2,4 2,4-45 4,5-5,0 7,0 7,0-8,0 8,0-10,0

MOLWHOCTb BEHTUAATOPHbIX YCTaHOBOK, KBT / Power of fan, kW

9-22 37-75 37-90 55-110 75-132 75 -160 75 -250



3KOTIN

Bnarogapvm 3a BHUMaHMEM U HaZeeMcsl Ha B3aMMOBbITOAHOE COTPYAHMYECTBO

We thank you for your attention and hope for mutually beneficial cooperation



