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SHKAGEN

SAEKAPHENZ 4 Z2 0|&2
In petrochemical and chemical process plants

S&oli =Ll

Aol L2 OlFR0A B2 I A= a2
ANE9 Aoz ot £40] SEUIAN S0 A

300,000JH0t = &

I?_l

DI, condensers 2} air coolers SO0l A 0]0|

2SS &2 Ul-21 20l AHAILl 2E S Aol AsLICHL
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Definition

SHKAGPEN

SAEKAPHENZ Hl= O|&€sLILH.

SAEKAPHEN ZE 2 ¥l &E2 23354 51
(thermosetting plastics) E&2=22H M4H0| & O

Ol S22 stHU AT Y0l D=2 AI25610 H&0| LI
S IJHXI 2LE MO HISELIC

- ExXc2E

- N2xcl2E



SHKAGEN

SEAKAPHENS| J|==2 28 0| & &Hl=

M 2 3l 8H(petrochemical) 1t 3t & &M (chemical
industries), & S Al € (refrigeration), =X 2| Al &
(water treatment), & = & Kl 2 (crude oil distillation)
S 22 &Y HBHHIA 2SS 0HR = Sl
MNEE N 210 JYSLICH



Application

SHKAGPEN

SAEKAPHENZ J|=2 UsSi 20| JtsserLl L.

£ Al Yt X (prevents corrosion)

| DEo A=J|% SAB 25 WS O3 L S(resistant
 to water vapour and to extreme temperature
fluctuations)

-100°C to +200°C2 2T 8 {ol0 L& A= =H

HMRII S2X &S (non-conductive)

- 2IIF NI=RE %0EF1)(prevents incrustation)
NM22 S| A A 24X LAEXISAH &

(allowing a considerably lower fouling factor)
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SHKAGEN

SAEKAPHENZIA10f| 2lst S &J| M2 Al
HE XLl DAAL

ol

=

0

1. 2u3)| MRS KPIHS

SueE| N&Eies SuE)|o|2s &8 J|=H datas 2010t
SLCLOI=02s NIREEA)

T8, SAEKAPHEN J|1=£0| 38 SuE)|o €A (&AMNCH
Eahe =J SHUA 28 J1= X0l MIS = 010k & LI
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SHKAGPEN

2. 2u )| HEA2 HFHR 27222

& 1 8| S(heat exchanger components)E & HAl, ADHHLA 02510 EHE S
CiSe MEtER EHo=z AZE 00 8LICH

DIN 28051 AIDIHE S YUY E S| dEHAIE
DIN 28053 HIE+xX2° HIAE, HEH

I-.U

& 2 Z(coating materials)0il CH 5} 04

S WED|Lt I}0| Z(pipework) S 2 &Y S Y2 AIFHROIA RISE HEAIL A0
M2tA Ol R K OFSHEE A AIZ BIFEAID|E H8 QP TS, 2 W& F(heat
exchanger components)2| & |2t S Al, 2(tube)S LI 2B IE A XIO|ES
o128 VDI 2532& [Metof 8tCh= A LICH
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SHKAGPEN

Constructional conditions for SAEKAPHEN coating

on the tube side of tube bundles in accordance with DIN 2801 and 28053

different alternatives o 3
of the tubes ends T .
Welded / expended on the
tube sheets from optimized @ | /§
best solution(1) Z =

to poorest solution(5)

13



SHKAGEN

Optimized best solution :
DIN 280511} 280530ll Al 1A 6t=
JHEREDI SO EE SHE &
(FEUAdA=s 2ue) [EY IIE SLet 220 ale &)

—

1
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Two tube bundles with welded tubes on
the tube sheets
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SHKAGPEN

Insignificant solution:
A2 &0 SR ¢S 80l SN ez S&5H0 U
Tube ®1t =22 AO|2] & AMOIOIA SRIDE M & 5 A

olo 0jo
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SHKAGPEN

Poor solution :
2 a8 2SS0, tube 22 X SEE 0 U2H,
EZ0l et LT Sl= L.
Faulty quality of coating.

18



SHKAGEN

Poorest solution:
Ol 2 S50 UYL, 20 2H UA20H,
Ed0l o &t S&ol A 3.
Faultv qualitv of coatina.

S

2
no
1]
lo
m

CEETTTTTI IS
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SHKAGEN

Tube 0l S =50 LI2 X2 &




SHKAGEN

Sand blasting0fl 2| 8t surface preparation

MYXeS S8t BR B

& FHIE AIXB| Joll, REE 5t ot EFRY 24
H®0| DINS 2!IJ} 5t0ll(= 5| DIN

280511 28053) & 2 Al =l 010F &FLICH.

2o S EEH2 =ZH0ILL Al EE2 IJId 2 2l E 0I206t= XS EAF ZXI
JIJIE Soll 2Atdel € HYLICH (CGHSHOIX| AIY #X) 2Al SS28
SAEKAPHEN ZE€ o =2 XSS 28 & = AT S, 40-60 0012 =201 &
HBXE(HEFT)E Zol= Sa3 S= I & 0l0F LI
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SHKAGEN

Flooding technology
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SHKAGIEN
B

SHEH(HTC) =2 &9

S WED| HE2U MEE=E J1HEXS X2 HE= fouling2l & &
=00l 2t S22 LHAlE SOl et 23 =0

- EZEEOZ engineeringAret HIEXH= Hel 2= SuED| TH
22 Hl==(fouling factor) 012/0ll= & H| =%=(safety factor)E& H|&HoH
==L

Ol HIDEXI IXHE & LHAI A foulingHl==)= €58 S 2 A Y gt
0|0 arest 8= DIRICH SEME KHHIS SEEHEE Q0%
fouling® coatings0| 2= SEEHEA T T8k 110l OF & AFEHOICE.
_1Z 1, engineering @ HIE HXl= =8t engineeringAte & w &)
HHO JJ|E [ 3 H&ESH=S= i,




SHKAGIEN
B

pHoF S 8tJ|2 HP0| fouling0ILE EZ0)| 2ol B8-S 2OB [ I H&=
SWED|= ZOHXH X011 222 AR SHEEE Lot LU A0ICL
ChS2 £H = SAEKAPHEN DX CIS 8 2wE)|2 dEEH = (HTC)S
HAES 201 UL

DEXC C X &2 EweE)[2 B foulingHl==Lt SIba QHEA =0l CHEH A&

20 A EIAS MEH0l, 2EEAF(HTC)2 Z2AE= SHeSE2A2 2 =L

ofX|EF &K= Ol2i8t 2A2 2S5 2 (usud) foulingHl==2t OHE |8 NAHAUS
S 138ES 880z b= FFERCE Jisol = == /UL

SAEKAPHEN 2 & Si57EZ Xl & R0l B K-value(HTC)Jt BOOWZITH 17%
O HTCZaxJt E0%tLE. ol KIE Olei8t &2 2= £a2 ol SRotAl &0
A ==e(hydrophobic)s XL FE2 2 SAEKAPHENZE O Z X2|Et HBHAE
foulingOlLt FE=0] 20 A &) B0 Tict 2 B0| X 0|0k 2ok
8= 120 ME=IEEE == AlcksE Ae0] SR0otL.



clean HTC in W/(m x K)
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SHKAGEN
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_________ SiSTE ,%// r
Si 14 EG i
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decrease of HTC in%
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S A2 E EHE A&

K value 1000

Kcal/gm
h °C

SHKAGEN

900

800

700 -

600 -

S AI2H/Z)

500

= with SAKAPHEN coating
= without SAKAPHEN coating

400

300

200

100
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SHKAGPEN
2 K| Ol Al

TEIS G A2 M2 2 S uEI|NAS SELS 800 kcal/gm h
CASZNXl F4HELICH D2l 228 B % FHSAIF|D U,
SRS SAHN 2o SHSL2 600 kecal/gm h E EI4HA

2 A8LICH

1918 2 HSA2 2, D2 HEE HE Rl 282 Y
350 kcal/gm h °CH ED}II 2 Aot & LICH

Jde2l olgiet 2uad|= =82 CstAIgLICE O2lstH MEA
X" SWEI|= CAl 220018 B A8 R0l= SHE S 375
kcal/gm h °C 3% /0| 201X 2& A LIC
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SHKAGPEN
B

SAEKAPHEN D& = AME8 Eu &)

rr
my

0
bal

2 FAUN 22
X2 oHOIlM XSS O, 22 2alY I §0IE A 39
ol M8t A X (625 keal/qm h °C)= A& LICH

0l2ist FRLL TYS oKl U2 MBS 2HE I ASHAS
TSl 2t3 HO| &S BLICH
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Application

SHKAGPEN

SAEKAPHEN AR 0IS

N Ik B

AE £2HI12 B2 =30l 1090IA 158 =X H&EE =
A& LI O
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SANKA

=N

100000

90000

80000

70000

60000

50000

40000

30000+

20000

10000+

0

Carbon Stainless Cu-Ni
Steel Steel

Titanium Hasteloy

such as: 100012 & (25 x 2 x 2500 mm), tube T2 13,
Xl Sr: 400 mm, ST 35.8, SAEKAPHEN 2 &

2 st HS
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SwEtJ| ZH0
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S0 JHA stlh.
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SHKAGPEN

AW eI RI= 0l O st
JtAH|
HZ HIE It Hlw
a2 + B+
SAEKAPHEN | AHIQ! | SAEKAPHEN
HHA a2 AHIQI2IA 2E el 2E
25 m? € 118.500 € 533.000 € 134.500 450% 113%
SAEKAPHEN 2 & = St 222 AIE0IH HI& S ot &S
ot EtAAOZ OtE M 2CH 8% A 15%A =2 I} |:||30|
= A € LIC
-0l= AHIQI2IA

£ MEoIAS MECH 48HLE O M ZELICH
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SHKAGPEN
- IS

SuE| ME0l tiet O3 gl

H&E HI=: €2,20 / &
29| == : 44
NE 3= 4 times p.a.

24 0|3H €765,50 It MlE HE2Z AEE = RLICH

ESTIESTE E S LIE
€ € €
M=, 6.522 6.522 13.044
S5 X
NE 6.522 44 = 1.531 8.053
SAEKAPHEN 6.522 0 6.522
2¢




SHKAGPEN

Tag No. E 2352 SHELL & TUBE .| JebNe. |
Location | OXOC4 _HEAT EXCHANGER | Page| 414 [ Rev | 0
Datasheet Ref. No | TCP/OXO/E2352/2004 ) .
Construction Of One Shell
_TRev g Shell - Tube
Pressure, intemal j 3 -]
Design pressura, extarnal barg v
| Max Temperature il 200 200
Min Design T ture ;g :5 g5a
Tost Prassure. (hydrosiatis) : :
e e 3 e BASF Petronas
Corrasion allowance — mm 1.8 1.8 . -
? W % 700 : 700 Chemlcal Olllkl
s = 2L =
78 e : ASWE VIT DIV 1/ TEMACLE | ASHME Vil DIV T/ TEMACLE SAEKAPH ENE
18 Material to ASME ASME
17 Heat treatment - Acc. to code -__Acc. to code
18 Non destructive testing _ Acc. 1o code "Acc. to code O-l |
19 Shot-blasting / Painting i 2
20 Surface Traatment = SAKAPHEN.
g Construction tolerances .Acc. to TEMA /BC Standard 14-710-01
23 Type of weided joints . Rular to BC Standard 14-133-01 and 10 of this
g; .Isiuaﬁng :fvlﬁdﬂd joints i Acc. to code .
28 Sheil dlametsr - mm 219 56 -Cross baffies ) Yes
rid Shell. narmmr m 230 Z : ﬂc:; baffies . - Ig
g ?h = ;dahd( cover ) s Horizontal
e Nozzié Loads Ses page 9 , Seepage 9 ]
Other Loads : i - s
15 Presaure dssign to ASME VI DIV. 1/TEMA CL.B ASME VIl DIV. 1/ CLB
18 Material to ASME ASME
17 Heat treg!nent : Acc. to code __Acc. to
18 Non destructive testing ‘ Acc. o code
19 Shatblasting / Painfing ' 3 —
20 Surface Treatment - 3) _ SAKAPHEN.
21 Cladd i )
2 _Construction tolerances Ace. to TEMA/BCShndard 14-
23 Type of welded joints 1. RalertoBCShndard gdard 14-133-01 andgﬂ 10 of this specification
24 - Rating of weided joints _____ Acc focods_ :
25 Support type ‘ 1
28 Sheil dlameter - mm 219 56 -Cross baffies ) Yes
27 Shell nominail diamater mm 200 57 No of baffies i3
28 Shell wall thickngss mm 4 58 Baffles type - : __Segmental
"a Tuna ~f ahall covar e Lout . OMagticalhodzeotall Hanrirnntal

6) According to TEMA Class 8
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LH, 2l 20 2EE E IS tube T2 ALEI
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Siemens AGOI A
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SHKAGPEN
SAEKAPHEN 2&g J|=

SAEKAPHEN?| Exicl ZE M0 MEE= 28 Jl=2 =4l
2 0 IHE S8 ot<0l 2fst 20110, BuE|LE 23S
&, S5, 3 d2)| 22t OtLleh, NEE 8

2H0IH St ®HE83 = UsLICL

SAEKAPHENOIIA 28 #E0| Jtsgt =t 3J|= 4m2
A3 18m2 20| DHXI I LICH

Z01JtH 2 dHI2 2Xel DE2 S0l HEE = S
L0l EKotd, &0 2toldAE JFXIL A= O AL
Jts&tLICh
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SAKAGEN

Si14E € Xcl 2E= 2H0IH



T O 2EE AHO0IY
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SHKAGEN

SH4EZ L8 IEE 24H 01
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Si 14E=2 L%
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O e

gxcl 2E =

M+ HZE Y3
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P‘AJ'

SHKAGEN

' SOROTEST
[ =
o
PULBES e

£3 2| (Pinhole or sparkling test)
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SHKAGPEN

SAEKAPHEN - S4 2 RIZo| 45 RIXA
-S4 DT BH B
HSd AUl29 He -

gxcl 28

=8, SAL |80 28t S, Tt DY OSS (22 8IS JHE SIX
s), S8 LENAY D2H X Xel,150T 0|a9 S22t N2 =X, 24219 Jje
I8 0|0, 2B AX=220T0o|&2=2 D22 X 8L

1. OXI9} S22t HEx & AT HIAE

2. 53 N2 dX F AT HIAE

: 2xcl 2E, J13 100% & X, SFHE 180-250mm
: XEALS] 2lOIdIAE DXL A= RUAE A Jls

A H

00 Of

He2xe 28

SALIIYOI o8t S201E, E8 IRIIY, (21 4002 W SN Ots), 3
WES < JHX S0 YT 38 g2 HelgLich

EE 59 B0 ¥H AT HIAE

EE 59 X8 20| AT EHIAE

N =

HI
Ol

: AM2xel 2E, J12 100% L X, 5 MH= 500-800mm(Saka-Flake 1.500 -
2.100m)
: XFAKS] 2HOIMIAE DX U= 8 E30 2 H2 2X0H A Jis

JA
0l
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SHKAGPEN

SAEKAPHEN - =+ 28 MH&2| 85 HI XA

-S4 DT ZH| 23

AALS S0 Z25F 1712

I/ AXILIOE Sl AL

ZE 0N JEL, 3SHIZ SIAL A 73S A, &8 A, HISE &Y, HIE &Y, S X,
o daA ASE HIZESAL

2l X : US| 2 3ts 8], 243 NE2 43, S73, 7§ A&, dHolH S92
N ESPN;

ZE s g+

gxcl g : A2 EH 0| Y= Sus)|, UK, S5, tubel, SI1E2D1, OIS DI,
HEE 93, 7% A&, 2HOIU, 2+ 22d, Y LEHA &7

Hexcl D8 : NEBE8 83, 58 RENE L, HHOIU, 22, 2H, s7a, 8
a3 =5

SAEKAPHEN: 24| 212 250 A0 A2 s BSES HIE2Z, £ 1) SE2 HSH
MHIAE HE6tl, £dl 21 £S0 AN A EHals YSE S2AsUT
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SHKAGEN
.

I X 2
SAEKAPHEN MI& &&
o ‘_| | e H
el DEX
SAEKAPHEN colour  surface  dryfilm density solid vol- hardness resistance field of application
thickness g/m® umeltr/ (Konig)
material type 1] 100 kg Imp./sec.
hydrophob, high acid to slightly alkaline, heat exchangers, air coolers,
SI14E dark-green  smooth 200 1,39 27,41 190 salt solutions, cooling water, condensers, evaporators, tanks
gases, organic liquids
water vapour diffusion, slightly heat exchangers, condensers,
Si 14 EG red-brown matte 250 1.30 29 32 134 acid a. alkaline liquids condensate containers, thermal
' ' and vapour degasers
hydrophob liquid or gaseous KW, salt inside coating of tanks for storage of
i i ' solutions, oils, acid to slightly flammable liquids, class of risk Al/All
SHIZE IR SSTROt 2 L 0,13 s alkaline mediums to PH& and B, alphatic hydrocarbon
hydrophob high alkaline to acid, heat exchangers, condensers,
Si57E red-brown smooth ? 200 116 30.10 200 all cooling waters incl. evaporators, vessels,
: : brackish- a. sea-water water treatment plants
water vapour diffusion in condensers, condensate
Si 57 EG grey-olive matte 250 1.24 29 52 120 alkaline to low acid liquids containers, degasers a. boilers
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SAEKAPHEN

material type

HR 60 extra G

HR 60 extra TG

Sakatonit K 80 LS

Sakaline

Sakaflake 1042

Sakaflake 1052

Sakatar D extra

SHKAGEN

SAEKAPHEN XN & &F

M& Xel ZE M

colour surface dry film density solid vol- hardness resistance
thickness g/m°® ume ltr/ (Konig)
M 100 kg Imp./sec.
green, red, smooth, high alkaline to acid mediums,
grey glossy 400-500 1,50 60,3 120 brackish, sea a. deionized water as
well as inorganic salt solutions
red, grey, slightly acid to alkaline agueous
red-brown matte 300-350 1,40 33.1 100 mediums water to 100°C a.
water vapour diffusion
satin- 400- acids to high alkaline mediums,
red-brown  finished max. 800 1,40 66,4 sea- a. brackish-water,
cooling water a. salt solutions
red-brown, smooth, water to 100°C a. temperature
white glossy mind. 700 1.55 64 drop to the surface, temperature
' difference up to 80°C
aggressive mediums of chemical
black matte 700-3000 1,42 46,09 ca. 120 industry, high acid ranges
a. high temperatures
slightly alkaline to high acid mediums,
Drack_gre.y matte 700-3000 1 r43 sea-water, iﬂOr,ganiC salt solutions,
fue gas, electrostatic derivation ability
black, good chemical resistance,
red-brown matte mind. 500 125 79,5 74 high temperature load,

higher water vapour diffusion

field of application

tanks, silos, filters, vessels

desalization plants, condensation
tanks, process water tanks,
metal pipelines

water tanks in power stations, turbine
condensers, heat exchangers, coolers,
evaporating a. cooling water pipelines

boilers a. other water heaters for drinking
a. nondrinkable water, KTW recommen-
dation a. all ranges of cold a. heat water

flue gas desulfurizing plants,
tanks, pipelines, tanks,
vessels, pipes

storage tanks, containers, flue gas
channels, process tanks, washing
towers, gas purifying plants

power stations, nuclear power

stations, cooling water
pipelines, tanks
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