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OELIECHNIK

v Heat exchanger
v Oil systems
Gesellschaft fiir Oeltechnik mbH, Postfach 1163, D-68 743 Waghtiusel v Industrial filters

Data sheet for heat exchangers with finned tubes

Customer : MAN Turbomaschinen AG Inquiry No. : 312410 KOSBOOST
Order No. :
Date : 08.10.2004 Offer No. : 0/62821/04 B
Order No.
Heat exchanger type : EKE 95.540.2.1.16 I1C2 - Al
Data
Fluid circulated shell side © Alr
tube side : Water

Operating data shell side tube side
Heat exchanged KW 1160.81
Gas flow (@0°C;1.013 bar a;dry) m3/h 43932.25
Working pressure bar a 18.62
Liquid flow m3/h 100.04
Temperature in °C 94.40 16.00
Temperature out °C 23.00 26.00
Fouling factor (x [0E4) m? K/W 0.00 1.70
Inlet condition for gas
Pressure bara: 1.00 Temperature °C : 20.00 Humidity phi : 0.000
Fluid data '
Density (@0°C;1.013 bar a) kg/m3 1.29 997.91
Molecular weight kg/kmol 28.96
Specific heat kl/kg K 1.03 4.19
Thermal conductivity WimK 0.03 0.59
Dyn. viscosity { x 10E5) kg/ms 2.01
Kin, viscosity { x 10E6) m?/s 0.99
Thermic data
Flow velocity m/s 1.42 1.71
Pressure drop mbar 40.00 386.43
Heat transfer film coefficient W/m2K 115.67 7619.87
Condensation temperature °C 0.00
Condensate kg/h 0.00
Log. temperature difference °C 25.87
Overall leat transfer coefficient W/m2K 70.74
Surface installed m? 847.43
Design
Design pressure bar g 26.00 8.00
Design temperature °C 135.00 80.00
Connection Inlet DN 400.0/400.0 DN 150.0

Qutlet DN 400.0/400.0 DN 150.0
Tube diameter/thickness mm ‘ 3390 x16.00 x1.00
Number of passes 2.00
Tube length mm 5400.00

% (for droplets = 20

Project engineer : H.Reich
Rev.5.23 () 1991-2002 5.1, & M.E. 1d.n611451705837

We reserve all righits [or this documient,
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v Heat exchanger
v Oil systems

Gesellschaft fiir Ocltechnik mbli, Postfach 1163, D-68 743 Waghtusel v Industrial filters

Data sheet for heat exchangers with finned tubes

Customer : MAN Turbomaschinen AG Inquiry No. : 312410 KOSBOOST

Order No. :
Date : 08.10.2004 Offer No. : 0/62821/04 B
Order No.
Heat exchanger type : EKE 95.540.2.1.16 IC2 - A3
Data
Fluid circulated shell side : Air
tube side . Water

Operating data shell side tube side
Heat exchanged Kw 1403.40
Gas flow (@0°C;1.013 bar a;dry) m3/h 55976.80
Working pressure bar a 19.48
Liquid flow m3/h 120.95
Temperature in °C 90.66 16.00
Temperature out °C 23.00 26.00
Fouling factor (x 10E4) m? K/W 0.00 1.70
Inlet condition for gas
Pressure bar a : 1.00 Temperature  °C : 20.00 Humidity phi : 0.000
Fluid data
Density (@0°C;1.013 bar a) kg/m3 1.29 997.91
Molecular weight kg/kmol 28.96
Specific heat ki/kg K 1.03 4.19
Thermal conductivity Wim K 0.03 0.59
Dyn. viscosity ( x 10E5) kg/ms 2.00
Kin. viscosity { x 10E6) m?/s 0.99
Thermic data
Flow velocity m/s 1.73 2.07
Pressure drop mbar 40.00 541.81
Heat transfer filim coefficient W/m2K 128.64 9009.65
Condensation temperature °C 0.00
Condensate kg/h 0.00
Log. temperature difference °C 24.89
Overall heat transfer coefficient WinzK 77.38
Surface installed m? 847.43
Design
Design pressure bar g 26.00 8.00
Design temperature °C 135.00 80.00
Connection Inlet DN 400.0/400.0 DN 150.0

Outlet DN 400.0/400.0 DN 150.0
Tube diameter/thickness min 3390 x16.00 x1.00
Number of passes 2.00
Tube length mm 5400.00

% (for droplets = 20

Project engineer : H.Reich
Rev.5.23 (o) 19912002 3.8, & MLE. Id.no: 1451705712

We reserve all rights for this document.
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Navod na prevadzku a Gdrzbu pre plynovy chladic

Typ konstrukcie:
Clankova konstrukcia s delenym zvidzkom z rebrovych rir alebo hladkych rir s plate-
fin prvkami (lamelami) '

(E-B2)
N — &

Bgf l AN N _
] “‘j;“j;‘j;ii%if
H ﬂ~_

Principalny nadrt

Obsah:

Popis zariadenia strana 2
Funkcia strana 2
Dodavka strana 2
Instalacia strana 2
Uvedenie do prevadzky strana 3
Prevadzka strana 3 +4
Kontroly strana 4
Pokyny k tdrzbe a kontrole ‘ strana 4
Vymena tesneni stranab5+ 6
Pruzné kovové tesnenia strana 7
Prevadzka na kyslik (volitel'na vybava) strana 7
Ochrana povrchu strana 8
Cistenie strana 8
Automatické cCistiace systémy (volitelna vybava) strana 8 + 9
Odstavenie / Prevadzkové prestavky strana 9
Skladovanie nahradnych dielov strana 9
Bezpecnostné pokyny strana 10

A
n

Zostavi b} Skpnﬁoloval

B3OS| B 05




OELIECHNIK e

Gesellschaft fiir OELTECHNIK m.b.H.

D-68753 Wagh#usel OT Kirrlach, LessingstraBe 32 Strana 2.2 10

Popis zariadenia

Pri plynovom chladi&i ide o vymennik tepla, ktory je rozdeleny do dvoch pevnymi stenami
oddelenych komér, v ktorych sa vedu rozdielne média. Kritérium pre oznagenie komor sa
orientuje na pradiace média pozdiz samotnych prvkov na prenos tepla (rur).

Médium okolo rar ->  zo strany plasta
Meédium cez rlry ->  zo strany rury

Zariadenie je zvarana konstrukcia pozostavajica z valcového plasta s pripojovacimi hrdlami -
pre vstup a vystup plynu, ako aj vypudtacimi a odvzdusiovacimi zariadeniami. Do tohto
plasta sa z Celnej strany zavaza chladiaci ¢lanok (zvazok) na kolieskach.

Pred zvézkom je umiestnend natrubkova komora s pripojkami pre privod a odvod
chladiaceho prostriedku. Na druhom konci zvazku sa nachadza recirkulaéna komora
chladiaceho prostriedku.

Zvéazok sa sklada z velkého podtu rur, ktoré st vedené v tvare rebrovych rir alebo v plate-
fin prvkoch. Pri prevedeni plate-fin ide o hladké rary, ktoré st vedené cez tzv. lamely,
Lamely zvacSuju chladiacu plochu podobne ako rebra pri rebrovych rarach. Lamely su

s rirami pevne spojene.

Plyn pradi cez hrdlo pre vstup plynu do plasta. Tam sa pomocou deliacich plechov

a prietokovych kiznych plechov definuje prudenie plynu cez zvazok. Pritom plyn prudi cez
zvazok, ktory je pozdizne deleny, dvakrat a az potom opusti znovu aparat cez vystupné
hrdlo.

Funkcia

Vymennik tepla (plynovy chladi¢) sa pouziva na spétné ochladzovanie plynov. Ako
chladiaci prostriedok sa spravidla pouziva voda. Plyn je v priestore plasta vedeny okolo rar
zvazku, chladiaca voda prudi vo viacerych smeroch cez riry zvazku. Na zaklade teplotného
spadu medzi plynom a vodou, ako aj prostrednictvom stavebnych opatreni, vyplyvajic

z tepelne technického dimenzovania zariadenia, sa zarucuje optimalny prenos tepla pri
zohladneni max. strat tlaku, ktoré je potrebné dodrzat.

Dodavka

Zariadenie sa dodava ako kompletne montovana jednotka.

Podfa platnych predpisov pre tlakové nadoby a preberacich predpisov sa komory s
privadzanym tlakom podrobia tlakovej skuske.

Pred opustenim zavodu sa skontroluje zvonku a zvnutra istota (neznecistenost)
zariadenia. Potom sa uzavru vSetky pripojenia.

Instalacia

Odporuda sa zariadenie pred jeho definitivnou instalaciou a uvedenim do prevéadzky
podrobit vizuainej kontrole (Skody pri preprave, znecistenia).

Zariadenie sa instaluje na fundamentoch alebo do strojovych ramov, ktoré su pre vzniknute
zataze dostatoéne dimenzované. Hmotnosti a zataZenia hrdiel (sily a momenty) s uvedené
v hlavnom vykrese.

Pri vyrovnani zariadenia je potrebné si vsnmat’ Udaje na konstrukénom vykrese. Toto plati vo
zviastnej m:ere]pre zariadenia, pri ktorych prevadzke sa odvadza kondenzat (sklon).
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Uvedenie do prevadzky

Predtym ako uvediete vymennik tepla do prevadzky, je potrebné skontrolovat, &i je privod

a spatny tok chladiaceho prostriedku spravne napojeny. Pri zdmene mbZe toto viest ku
zniZzeniu vykonu. Pri pineni strany chladiaceho prostriedku musi by otvoreny odvzdusiovaci
ventil.

Aby mohol byt v komorovych segmentoch vyrovnavany tlak, musi byt pinenie pomalé.
Proces plnenia je potom ukondeny, ked na odvzdu$neni uniké chladiaci prostriedok. Az
potom je zarucené, Ze bolo vykonané bezchybné odvzdusnenie a vymennik tepla dosiahol
svoj piny vykon. Po procese pinenia je potrebné odvzdusnenie uzavriet riadne a tlakotesne.
Spustite cirkulaciu chladiaceho prostriedku. Potom by sa mala vykonat' vizualna kontrola
tesnosti priestoru chladiaceho prostriedku.

V kazdom pripade je potrebné zabezpedit, aby bola pred cirkulaciou plynu cez zariadenie
spustena cirkulacia chladiaceho prostriedku. Ak nebude dodrZzané toto poradie, mdZze dojst
k poskodeniu zariadenia.

Podas zabehovej fazy by malo zariadenie podfa moznosti beZat nepretrzite viac tyzdnov,
aby sa na strane chladiaceho prostriedku otvoru zvazku rar mohla vytvorit pevne
priliehajica ochranné vrstva (oxydova vrstva).

Prevadzka .
Prevadzka zariadenia sa musi zhodovat' so spdsobom zataZenia, ktory bol zakladom pre
vypocet pevnosti.

Rozliéné zatazenia, ktoré sa méZu stcasne vyskytnit a mimoriadne zatazenia, ako napr.
dopravou, vetrom alebo zemetrasenim, musia byt zédkaznikom zadané a rovnako sa
zdokumentujl vo vypocte pevnosti. Ak by tam nemali byt urobené Ziadne vstupné
informacie, tak zariadenie nie je pre tieto zatazenia dimenzované.

Vstupné informacie k dovolenym vnitornym a vonkajsim tlakom, teplotam okolia a
prevadzkovym teplotam, ako aj vstupné informacie k statickému tlaku a hmotnostiam
pinenia za prevadzkovych a skiSobnych podmienok je potrebné zistit' z realizatného
zoznamu na hlavnom vykrese.

Dovolené sily a momenty na hrdle sa uvedl vo vykrese a mézu sa z pripojenych potrubi do
zariadenia zaviest, ale sa nesmu prekrocit. Ak chybaju prislusné vstupné informacie, tak
vyrobca vychadza z toho, Ze tieto zatazenia st zanedbatelne malé.

Odporacéa sa zariadenie pravidelne kontrolovat.

Na zabranenie §kod spdsobenych erdziou je potrebné davat pozor na to, aby sa pre pouzity
potrubny material neprekrogili odporacané maximalne rychlosti pradenia. Ak chladiaci
prostriedok obsahuje suspendované latky, je potrebné zabranit ich usadzovaniu na strane
chladiaceho prostriedku pomocou minimalinej rychlosti prudenia ccal m/s.

Zivotnost vymennikov tepla je zavisla od rozliénych vefkosti vtoku, ako napr. vhodné
konstrukéné vyhotovenie (typ konstrukcie), konstantny vyber materiélu a ochrana pred
kordziou.

Vzhfadom na odolnost proti kordzii je velmi dblezité, aby chemické zlozenie médii
priudiacich v zariadeni pri vybere materialu bolo zname a zohladnilo sa. Pre Zivotnost
zariadenia musia zostat tieto podmienky zaruéené. Pri zmenach v prevadzkovom rezime
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vymennika tepla (napr. teploty, rychlost pradenia) alebo pri zmenenych médiach (chem.
spravanie sa), musia sa tieto skontrolovat s ohfadom na konétrukciu a na materialy
konstrukénej stcasti.

Kontroly

Zariadenie sa musi v pravidelnych intervaloch kontrolovat. Pritom sa musi v pripade
poskodenia poditat s unikanim média. Zodpovedajiic prevadzkovym podmienkam sa musi
poditat napr. s unikajticou tekutinou pod tlakom ako aj s hortcimi povrchovymi plochami.
Kontrolny personal musi poznat prevadzkové podmienky a dodrziavat poZzadované
bezpecnostné opatrenia (ochranne vybavenie).

Ak by sa mali vyskytnit netesnosti, tak je potrebné v oblasti netesnosti dotiahnut skrutkovy
spoj (momenty dotiahnutia skrutiek vid' vykres). Ak by to nebolo Uspesné, je potrebné
vymenit tesnenie.

Pre pripad netesnosti v zariadeni, ktoré mozu viest k nepripustnému zvyseniu tlaku v
jednom potrebnom systéme, je prevadzkovatefom zariadenia potrebné zaistit prislusné
bezpecnostné zariadenia (bezpecnostné ventily, poistné membrany).

Pokial by doslo k zmiesaniu médii, tak to moze byt kvéli upevneniu rary/rirovej dosky alebo
chybnej rire. Pri poruche na upevneni rury/rarovej dosky sa méze podfa spésobu
upevnenia zavalcovat alebo zavarit. V pripade zavalcovania sa mbze valcovat iba cez
hrubku rarovych dosiek minus 5 mm na obidvoch stranach.

Rury, ktoré sa stali netesnymi, sa nemdzu vymenit. Pri malom poéte netesnych rur je
mozné obnovit prevadzkovu pripravenost vymennika tepla uzatvorenim koncov rar

s konickym kovovymi ¢apmi (kénicita 1:20) (vid k tomu tiez bod Skladovanie nahradnych
dielov). K tomu sa namontujl tieto kovové Capy na rarové dosky do otvorov chybnych rar,
Pozor: je potrebné zabranit prili§ tvrdému zarazeniu ¢apu kvoli setreniu susednych miest
zavalcovania a nie je to tieZz nevyhnutné pre tesnost.

Pokyny k tdrzbe a kontrole
Pri udrzbarskych a kontrolnych pracach musia byt personalu k dispozicii technické
podklady zariadenia. Rovnako musia byt k dispozicii odbornici.

Odporucané nahradné diely by mali byt v zasobe.

Pre pristupnost méze byt potrebnéd montaz leseni s montaznymi ploSinami.

Pri pracach na zariadeni a v zariadeni je potrebné postarat sa o dobré osvetlenie

a dostatoéné vetranie (vid' aj Bezpecnostné pokyny)

Zdvihacie zariadenia (halovy Zeriav, autoZeriav) su potrebné na bezpeény odvoz t'azkych
jednotlivych dielcov,

V pripade, ze su zariadenia uloZzené na pruzinovych patkach, musi sa zohfadnit reakcia pri
demontazi fazkych dielcov (zvazkov).
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Vymena tesneni

V pripade, Ze sa musia vymenit tesnenia, je potrebné zvlast davat pozor na to, aby sa tiez
odstranili zvy8né Easti starého tesnenia a tesniace plochy nevykazovali Ziadne poskodenia.
Pri vioZeni nového tesnenia je potrebné davat pozor na bezchybné uloZenie. Iba ked sa
dodrzia tieto body, je zaruCené bezporuchové utesnenie.

Na nasledujucich miestach sa mozu vyskytnat netesnosti:

a. medzi natrubkovou komorou a ¢elnou doskou

b.+ ¢c. medzi rarovou doskou a natrubkovou komorou

d. medzi pohyblivou rirovou doskou a vratnou komorou
e. na tesneniach deliacich stien

f. na tesneniach veducich plyn

Vymena tesneni sa vykona nasledovne:
Vymennik tepla je potrebné dat’ do beztlakového stavu.

Zo strany rr je potrebné zariadenie vyprazdnit. Skrutkovy spoj medzi natrubkovou komorou
a prednym &elnym panelom je potrebné uvolnit. Teraz je mozné vytiahnut' zvézok spolu

s natrubkovou komorou a vratnou komorou.

Je tu aj moznost pomocou uvolnenia druhého skrutkového spoja natrubkovej komory/rarove;
dosky zloZit hrdlovi komoru a potom vytiahnut zvézok vratane vratnej komory. Zvézok sa
pri tom posUva v priestore plasta pomocou viacerych koliesok na pojazdnych kofajniciach.
Zvazok je mozné vytiahnut pomocou tazného zariadenia pred zariadenim v spojenim so
Zeriavom na uchytenie bremena alebo pomocou zariadenia na montaz a demontaz zvézku
(BAEV).

V demontovanom stave je mozné demontovat komory. Potom su vietky tesnenia volné ku
vymene. Je potrebné skontrolovat a vycistit (ako bolo predtym popisané) lozne plochy pre
tesnenia. Montaz tesneni je potrebné vykonat' v opaénom poradi ako demontaZ.

Poznamka: Tesnenia uvedené v bode f. nie je potrebné vymienat pri kazdej kontrole, Mal by
to posudit odborny personal. Pokial st tesnenia v bezchybnom stave, mdzu sa
opat’ pouzit.
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Pri zabudovani tesnenia pol. e je potrebné dbat na to, aby nové tesnenie nebolo zasunuté
az po koniec vodidla (vid nacrt, vzdialenost Y).

Odporuame zmerat rozmer X a tesnenie zabudovat' s presahom X+3 mm. Pri nasadzovani
a upevnovani komor sa potom tesnenie zatlac¢i do vodidla. Pohladom do otvoru hrdla je
mozné skontrolovat na natrubkovej komore, &i tesnenia spravne sedia.
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Pruzné kovové tesnenia f

Pri montaZi zvazku je potrebné zvlast davat pozor na to, aby sa pruzné kovové tesnenia
zabudované v plasti ku vedeniu plynu nastvali Setrne na tesniace plochy na zvazku. Toto
sa mdZe uskutodnit cez pomocné plechy (rozmer cca 10 * 40 cm).

V polohe — Zvézok mierne prednieva do &elnej dosky plasta, je alebo este pred kovovym
tesnenim - sa za tymto Udelom predsunu tieto plechy vo vyske tesniacej plochy medzi
vratn komoru a tesnenie. T.j. pri dalom zastivani lezi medzi viastnou tesniacou plochou
na plasti a tesnenim tento pomocny plech, ktory pdsobi ako klin a pri zastvani kovove
tesnenie jemne zatladi spat. Ked je tento postup zrealizovany na vSetkych tesniacich
ploch4ach Uspesne, ma sa teraz zvazok opatrne zasunut o maly kisok. Potom je potrebne
prostrednictvom vizualnej kontroly skontrolovat polohu tesneni. Potom sa mézu pomocné
plechy vytiahnut. Teraz kovové tesnenie dolieha na tesniacej ploche. Zvézok sa teraz méze
kompletne zasunut do plasta.

zvazok

—

@ ®
® ®

1

Prevadzka na kyslik (volitel'na vybava)

Pri opravéach kons$trukénych ¢asti, ktoré sa dostévaji do styku s kyslikom, je potrebné
dodrziavat prisludné predpisy pre pracu s kyslikom. Casti a kongtrukéné skupiny nesma
obsahovat' latky ako st napr. olej, mast, hrdza, okoviny, triesky, brasny prach, zvySky
moridla a otryskavaci material.

Pri vymene tesneni sa smu pouzivat iba tie tesniace materidly, ktorych vhodnost pre
prevadzku na kyslik je potvrdend oficialnym potvrdenim.
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Ochrana povrchu

Na ochranu pred kordziou dostanu ohrozené konstrukéné prvky antikoréznu ochranu,
Pritom moéze ist o viacvrstvovy nater, tepelne naneseny umelohmotny poviak alebo
pogumovanie. Druh povrstvenia sa riadi podfa poZiadaviek z vedenia medii a s tym
ocakavanych pdsobeni/reakcii na konstrukéné Gasti, s ktorymi prichadzaju do kontaktu, prip.
podla Zelania zakaznika. Zasadne je pri povrstveniach potrebné davat pozor na to, aby sa
tieto pri opravarenskych a Cistiacich pracach neposkodili. ‘
Potrebné je pravidelne kontrolovat povrstvenie prip. konstrukéné casti. V pripade pokrocilej
korazie je potrebné zistit hribky stien a porovnat ich s mechanickymi poZiadavkami

z vypoctu pevnosti. Ak budu zistené nepripustné podkroc¢enia hrubok stien, musia sa
odstranit alebo sa musia existujucim rozmerom prisposobit pripustné prevadzkové veliciny.
V poslednom uvedenom pripade je potrebné prispdsobit’ aj dokumentaciu.

Pri poSkodenych povrstveniach je spravidia mozné vyspravenie (sada pre opravu) K tomu
sa musi poukazat na pokyny vyrobcu materialu povrstvenia.

Cistenie A

V zavislosti od stupna znedistenia pouZivanych médii by sa malo uskutocnit' Cistenie v
stanovenych ¢asovych intervaloch.

Na strane chladiaceho prostriedku sa mézu vyskytnt povlaku, ktoré pre personal udrzby
predstavujd biologické (napr. plesen) a mikrobiologické riziké (virusy, baktérie). Pri poznani
danosti priamo na mieste je v pripade potreby potrebné pouzit prislusné bezpecénostné
opatrenia (ochranné oblecenie, ochranna dychacia maska).

Na strane rur sa Cistenie obmedzuje na natrubkovd komoru a vnutornu stranu rur, Rary sa
mobzu Cistit (mechanicky) pomocou nylénovej kefy (prislusenstvo OET). Ide pri tom o kefu

s dlhou ruckou, ktora sa zavedie do rdr zvazku. Po vykefovani je vnatornej steny rar je
potrebné rary vyfuknut.

Pri znedisteniach, ktoré sa tymto postupom nedaju odstranit, je mozné Cistenie na chemickej
baze. Pritom sa chemicky &isti vo vyplachovacom procese s prislusnymi chemikéliami. Tato
metoda je problematicka, pretoze na jednej strane sa méa uvolnit znecistenie, na druhej
strane sa nesmie pOsobit na material rury. V pripade, Zze sa mé pouzit tato istiaca metdda,
odporuéa sa siahnut na kompetenciu odbornej firmy.

Na strane plynu je potrebné zvazok rar vyflknut stlacenym vzduchom.

Pri Cisteni priestoru plasta je potrebné davat pozor na to, aby sa tesnenia pre vedenie plynu
neposkodili.

Po cisteni je potrebné pri montazi pouzit nové tesnenia. Montaz starych tesneni vedie vo
vacsine pripadov k netesnostiam.

Automatické Cistiace systémy (volitel'na vybava)
Pri pouzivani zariadeni na Cistenie rdr na pravidelné &istenie vnitornej strany rar je
potrebné bezpodmienectne dodrziavat prevadzkové predpisy vyrobcu.

Tzv. ,taproggova“ metdéda
Tzv. ,taproggova“ metoda pracuje na principe ,obiehajlcej Spongiovitej gumenej gule”.
Tieto gule maju o trochu va&si rozmer ako vnatorny priemer chladiacich rir a spolu
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s chladiacou vodou sa ved( cez rury vymennika tepla. Gule s k dispozicii s roznym
povrchom a musia sa vybrat pre dany pripad pouZitia.

Spongiovité gule sa privadzaju do pridu chladiaceho prostriedku pred zariadenim

a pomocou sitového zariadenia na vystupnom vedeni sa opat vyberajd. Potom sa pomocou
spatného agregatu opéat zavadzaju do privodu chladiaceho prostriedku.

Kefovacia metéda

Tento systém sa sklada z dvoch zachytnych puzdier a jednej $pecidlnej kefy, ktoré sa
zabuduju do kaZdej rury zo zvazku vymennika tepla. Zachytné puzdra su trvalo spojené

s rarou a sl(zia na uchytenie kief. Kefy sa pohybujd pomocou zmeny smeru prudenia pri
normalnom &erpacom tlaku po rdrach a ogistuju ich od usadenin. Pre istenie je potrebné
pomocou vratnych armatur otacat smer pradenia chladiaceho prostriedku.

Odstavenie / Prevadzkové prestavky

Ak zotrvava chladiaci prostriedok v pokoji (voda), dihsi ¢as - asi nieCo okolo 8 dni - v rdrach
alebo v priestore plaéta chladia, dochadza k zosilnenému napadnutiu koréziou, ktore

v zavislosti od zloZenia chladiaceho prostriedku a od doby pdsobenia méZe viest

v nepomerne kratkom ¢ase ku zniGeniu rar a ostatnych dielcov. Preto je naliehavéa potreba
zariadenia pri dih§om odstaveni vyprazdnit.

Pri zariadeniach napinenych chladiacim prostriedkom nesmti prevadzkové prestavky trvat
dihsie ako 8 dni. Podas tohto Sasu sa obvykle nemdézu ofakavat $kody, ked potom sa opat
spusti plynula prevadzka.

Ked z prevadzkovych dévodov nie je mozné vyprazdnenie, tak musi byt na strane
chladiaceho prostriedku vZdy zabezpedena cirkulacia chladiaceho prostriedku. Tento
prietok zabrani napadnutiam koréziou, ktoré by vznikli pri stojacom médiu.

Pri chladnych poveternostnych podmienkach je rovnako potrebné zariadenie vyprazdnit
(nebezpelenstvo zamrznutia).

Skladovanie nahradnych dielov

Odporuéa sa mat' pripravent miniméine jednu kompletnil sadu tesneni pre vymennik tepla
(nahradny diel OET).

Aby v pripade netesnych rur bolo moZné obnovit prevadzkovu pripravenost upchatim rar,
mali by sa drzat pripravené kdnické kovové ¢apy (vid bod Kontroly tesnosti).

Ak by doslo k defektu rury, tak odporiiGame vykonat kontrolu v8etkych rar. Pri va&sich
chybach rur je potrebné pouzit' novy zvazok rur.

/

" [Zostavj SKOW!

Daum_ 0 [ Dadm
27°03.08 27/03 05




D-68753 Waghédusel OT Kirrlach, Lessingstralle 32

OELIECHNIK

Gesellschaft fliir OELTECHNIK m.b.H.

| 82 018.en

Page 1 of 9

Operating and maintenance instructions for gas coolers

Construction
Element construction with divided bundle made of finned tubes or with plate-fin
elements (lamellas)

(E-B2)

=0

=i
T

{principle sketch)
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Apparatus description

The gas cooler is a heat exchanger which is divided into two spaces separated from one
another by fixed walls in which different media flow. The criterion for the designation of the
spaces is oriented to the flowing media along the actual heat transfer elements (tubes).

Medium around the tubes = shell side
Medium through the tubes = tube side

The apparatus is a welded construction, consisting of a cylindrical shell with connecting
nozzles for gas inlet and gas outlet, as well as emptying and venting connections. The cool-
ing element (bundle) is transported on rails into the shell from the front. The nozzle chamber
with the cooling medium inlet and outlet connections projects from the front plate. The cool-
ing medium reversing chamber is located at the opposite end of the bundle.

The bundle consists of a large number of tubes which are either finned tubes or constructed
as plate-fin elements. In the case of the plate-fin construction these are smooth tubes which
are guided through so-called lamellas. The lamellas produce an enlargement of the cooling
surface similar to fins at finned tubes. The lamellas are connected firmly with the tubes.

The gas flows through the gas inlet nozzle into the shell where it is defined by separating
sheets and flow baffles. The bundle which is divided in longitudinal direction is flown-through
twice until the gas finally leaves the apparatus through the gas outlet nozzle.:

Mode of operation

The heat exchanger (gas cooler) is used for recooling gas. Water is used as a rule as the
cooling medium. The gas is guided through the shell space around the tubes of the bundle.
The cooling medium flows in several paths through the tubes of the bundle. Due to the tem-
perature gradient between gas and cooling medium, as well as the constructional measures
resulting from the thermal design of the apparatus, optimum heat transfer is guaranteed tak-
ing account of maximum pressure losses that have to be complied with.

Delivery

The apparatus is delivered as a compiete assembled unit.

According to the valid pressure vessel and inspection regulations, the spaces subject to
pressure are pressure-tested.

Before it leaves the factory, the apparatus is tested for cleanliness (purity) inside and
outside. Afterwards all connections are tightly closed.

Installation

It is recommended to subject the apparatus to a visual inspection before final installation
and commissioning (transport damages, impurities). ‘

The installation of the apparatus is carried out on foundations or within machine frames
which are sufficiently calculated for the arising loads. Weights and nozzle loads (forces and
moments) are indicated in the main drawing.

Regarding the installation of the apparatus the indications on the construction drawing have
to be observed. This is especially important for apparatus of which during the operation con-
densate will be attracted (gradient).

/
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Commissioning '
Before commissioning the heat exchanger, check that the cooling medium iniet and outlet
supply are correctly connected. Incorrect connection can lead to reduced performance.
Open the vent valve to fill the cooling medium side.

To grant a pressure compensation in the chamber segments, the filling should take place
slowly. :

Filling is ended if cooling medium emerges at the vent. Only then is it guaranteed that per-
fect venting has been performed and the heat exchanger reaches its full capacity. After fill-
ing close the vent correctly ensuring pressure-tightness.

Set the circulation of the cooling medium into operation. You should then perform a visual
inspection with regard to tightness of the cooling medium space.

Ensure in any event that the cooling medium circulation has been put into operation before
gas circulation through the apparatus. The apparatus can be damaged if this sequence is
not observed.

If possible, an uninterrupted operation lasting for several weeks should take place during the
starting phase so that a firm adhesive protective layer (oxide film) can build up on the cool-
ing medium side of the bundle reeding.

Operation
The operation of the apparatus must correspond to the stress levels indicated in the strength
calculations.

Different loads which can appear simultaneously and special loads such as traffic, wind or
earthquakes must be indicated by the customer and are also documented within the
strength calculation. If there are no indications then the apparatus is not designed for these
loads. '

Indications regarding the allowable internal and external pressures, the ambient and working
temperatures as well as the static pressure and filling weights, under working and test condi-
tions can be taken from the construction list of the main drawing.

Allowable nozzle forces and moments are shown on the drawing and are allowed to be
passed from the connected tube connections into the apparatus but must not be exceeded.
If corresponding indications are missing the manufacturer assumes that the loads are ne-
glectably low.

It is recommended to control the apparatus at regular intervals.

To avoid damages caused by erosion, take care that the max. flow rates recommended for
the tube material used are not exceeded. If there are suspended matters within the cooling
medium, their deposits on the cooling medium side should be avoided by using a minimum
flow rate of ca. 1 m/s.

The life of heat exchangers depends on different influencing variables, e.g. suitable con-
struction (manufacturing form), resistant material choice and corrosion protection.
Regarding corrosion resistance it is very important that the chemical composition of the me-
dias flowing in the apparatus is known and considered when choosing the materials. These
conditions must be guaranteed during the operation of the apparatus.

/
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If changes in the type of operation of the heat exchangers occur (e.g. temperatures, flow
velocities) or medias changed (chem. behaviour) these have to be checked with regard to
the construction and to the component material.

Inspections

Examine the apparatus at regular intervals. In the case of a damage emerging medium has
to be considered. According to the operating conditions emerging fluids under pressure as
well as hot surfaces have to be considered.

The inspecting personal has to know the operating conditions and observe the required
safety measures (safety equipment).

Should leaks occur, then tighten the bolted connection in the region of the leak (bolt tighten-
ing torques, see drawing). If this should not be successful, replacing the gaskets is required.

In the case of leaks within the apparatus which could lead to an unacceptable rise of pres-
sure in a connection system the operator of the plant has to foresee the corresponding
safety devices (safety valves, rupture disks).

Should the media have been mixed, then this can be due to the tube/tube plate fastening or
to a defective tube. In the case of a defect on the tube/tube plate fastening, it is possible to
re-roll or re-weld according to type of fastening.

In the case of re-rolling, roll only over the tube plate thickness, less 5 mm at both ends.

A replacement is not possible in the case of leaks on cooling tubes. With a small number of
leaking tubes it is possible to restore operational readiness of the heat exchanger by closing
the tube ends with conical metal plugs (conicity 1:20; see spare part holding). The metal
plugs will be inserted into the openings of the leaked tubes at the tube sheet. Caution: Driv-
ing in the plugs too hard must be avoided to conserve neighbouring sealing points and is
also not required for tightness.

Maintenance and inspection advices

For maintenance and inspection work the technical documents of the apparatus have to be

put at the personal’s disposal. Experts also have to be available.
The recommended spare parts should be kept at stock.
The installation of benches with movable platforms might be necessary for the accessibility.

For works at and within the apparatus a good illumination and sufficient venting should be
guaranteed (please refer to point Safety advices).

Lifting equipment (hall crane, car crane) is required for the safe delivery of heavy single
parts.

In the case of the apparatus are installed on spring feet the reaction has to be considered
when removing heavy parts (bundles).
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Replacement of gaskets ‘

If gaskets have to be replaced, take special care that remaining parts of the old gasket are
completely removed and that the sealing surfaces are not damaged.

Pay attention to perfect seating when inserting the new gasket. Perfect sealing is guaran-
teed only if these points are observed.

Leaks can occur at the following places:

a. between nozzle chamber and front plate

b. + ¢c. between tube sheet and nozzle chamber

d. between movable tube sheet and reversing chamber
e. at the gaskets of the separating webs

f. at the gas-conducting gaskets

Replace the gaskets as follows:

Put the heat exchanger into a pressureless condition.

Empty the apparatus on the tube side. Loosen the screw connection between nozzle cham-
ber and front plate. Then, the tube bundle together with the nozzle chamber and reversing
chamber can be withdrawn.

There is also another possiblity to remove the nozzle chamber by loosening of the second
screw connection nozzle chamber/tube sheet and afterwards withdrawing the bundle includ-
ing the reversing chamber from the heat exchanger. By this method the bundle rolls into the
shell area by means of numerously arranged bundle rolls on guiding rails.

Withdrawing the bundle can be carried out by means of a crane in front of the apparatus to
support the load or by a bundle removal and installation device (BRID).

In the withdrawn condition the chambers can be removed. All gaskets are then exposed for
replacement. Check and clean the sealing surfaces for the gaskets (as described above).
Install the gaskets in the reverse order to dismantling.

Note: The gaskets listed under f. do not have to be replaced at every inspection.

An appraisal should be made here by an expert. If the gaskets are still in perfect
condition, these can be re-used.
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When installing the gasket Pos. e take care that the new gasket is not pushed in up to the
end of the guidance (see sketch for distance Y).

It is recommended to measure the dimension X and to install the gasket with a projection of
X+3 mm. During placing and fastening of the chamber the gasket then is pressed on the
exact dimension into the guidance. The seat of the gasket at the nozzle chamber can be
checked by a look into the nozzle opening.
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Flexible metal gaskets f

Pay special attention when installing the bundle that the flexible metal gaskets fitted in the
shell for gas conduction are pushed carefully on the sealing surfaces of the bundle. This can
be done by auxiliary sheets (dimensions approx. 10 * 40 cm).

For this purpose, these plates are pushed forwards at the level of the sealing surface
between the reversing chamber and gasket in the position — the bundle projects slightly info
the shell front plate, but is still in front of the metal gasket. 1.e. on further inwards movement
the auxiliary plate is located between the actual sealing surface on the bundle and the gas-
ket. It acts like a wedge and gently pushes the metal gasket back when moving in. Once this
process is performed successfully on all sealing surfaces, the bundle should now be moved
in carefully in small amounts. Then check the position of the gaskets by visual inspection.
The auxiliary plates can then be withdrawn. The metal gasket now lies up against the seal-
ing surface. The bundle can now be moved completely into the shell.

shell

bundle
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Oxygen operation (optional)

In the case of repairs to components which come into contact with oxygen, the correspond-
ing oxygen regulations must be complied with. Parts and assemblies must be free of sub-
stances such as oil, grease, rust, scale, swarf, grinding dust, pickling residues and blasting
sand. When gaskets are renewed, only use gasket materials suitable for oxygen operation
which is confirmed by an official certificate.

Surface protection

For protection against corrosion the endangered components receive a corrosion protection.
This can be a multi-layer coat, a thermally applied plastic coat or rubberization. The type of
the coating is according to the requirements of the cooling medium and the expected level
of attacks / reactions on the contacted components respectively, according to customer's
requirements. Care must be taken with coatings that they are not damaged in repair or
cleaning work.

A regular inspection of the coating respectively of the components is required. In the case
of advanced corrosion the existing wall thicknesses have to be determined and compared to
the mechanical requirements of the strength calculation. If unacceptable undershoots of wall
thicknesses are determined these have to be removed or the allowable operating values
adjusted to the existing dimensions. If the latter applies the documentation also has to be
adjusted.

In case of damaged coatings improvement is possible as a rule (repair set). Reference must
be made in this case to the instructions of the manufacturers of the coating material.

Cleaning

It is necessary to clean the apparatus at certain time intervals depending on the contamina-
tion level of the media used. ‘

It is possible that on the cooling medium side there are deposits which are biological (e.g.
mildew) and microbiological (virus, bacteria) dangerous for the maintenance personal.
Under consideration of the prevailing conditions the corresponding safety measures must be
taken (safety clothes, gas masks).

Cleaning on the tube side is limited to the nozzle chamber, reversing chamber and the inside
of the tubes. The tubes can be cleaned (mechanically) using a nylon brush (OET spare
part). This is a brush with a long handle which is guided into the tubes of the bundle. After
brushing the inner wall of the tube, the tube must be blown out.

Cleaning on a chemical basis is possible in the case of impurities which cannot be removed
with this method. In this case the tubes are cleaned chemically in a flushing process with
corresponding chemicals. This method can be problematic since, on one hand the contami-
nation should be dissolved but on the other hand the tube material must not be attacked.

If this cleaning method should be used, we recommend calling in a specialist company.
Blow out the tube bundle on the gas side by means of compressed air.

When cleaning the shell space take care that the gaskets for the gas circuit are not
damaged. -

After cleaning, new gaskets must be used for re-assembly. Installing old gaskets leads to
leaks in most cases.

/
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Automatic cleaning systems (optional)
In case of using tube cleaning systems for regular cleaning of the inside tubes the operation
instructions of the manufacturers must be observed.

Taprogge method :

The Taprogge method works according to the principle of "circulating sponge rubber ball".
These balls are slightly oversized in comparison to the inside diameter of the cooling tubes
and are moved with the cooling water through the tubes of the heat exchanger. The balls are
available with different surface textures and must be selected for the level of cleaning re-
quired.

The sponge balls are fed to the cooling medium flow before the apparatus and taken out
again by a sieve device in the outlet line. These are supplied to the cooling medium supply
line again by means of a return unit.

Brush method

This system consists of two collecting sleeves and a special brush which is installed in each
tube of the heat exchanger bundle. The collecting sleeves are connected permanently with
the tube and serve for holding the brushes. The brushes are moved through the tubes by
changing the flow direction with normal pump pressure to remove the existing deposits.

It is necessary to reverse the direction of the cooling medium flow by means of reversing
valves for the cleaning process.

Still-standing / Intermissions

By resting cooling medium (water) which stands for a longer period, i.e. more than 8 days
within the tubes or the shell space of the cooler attacks of corrosion are stronger. Depending
on the composition of the cooling medium this can leed to destruction of the tubes and other
parts within a disproportionately short period of time. Therefore, it is absolutely necessary to
empty the apparatus during still-standing, over a lengthy period of time. Intermissions must
not last longer than 8 days for apparatus filled with cooling medium. Normally, damages are
not expected during this time if afterwards operation is started again. .

If emptying the apparatus is not possible due to operative reasons then a circulation of the
cooling medium on the cooling medium side has to be guaranteed. This flowing-through
avoids attacks of corrosion which would arise by resting cooling medium.

- In case of cold weather the apparatus also has to be emptied (risk of freezing).

Spare part holding

It is recommended that at least one complete set of gaskets is held per heat exchanger
(OET spare part).

In the case of leaks on cooling tubes conical metal plugs should be provided for closing the
tube ends in order to restore operational readiness (see tightness checks).

Should a tube defect occur, then inspecting the entire tubing is recommended. Use a new
tube bundle in the case of larger tube defects.
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Safety advices
It has to be guaranteed by suitable steps that the allowed limits of the operating conditions
are complied with during operation.

The operator has to pay attention to the possibility of solution of instable fluids within the
apparatus during the process.

In the case of an external fire the operator has to guarantee by suitable safety devices that
the entire system is excluded from any danger which could arise by the operating media in
the apparatus when overheating.

It is expressively pointed out that welding works at pressurized parts of the vessel are
forbidden.

It must be guaranteed during service works for which opening and walking through the shell
space is necessary that there is no dangerous gas within the shell space. When using
dangerous gas a sufficient flushing by air as well in the shell space as in its surroundings is
hecessary.

Personnel experienced and trained in dealing with heavy loads are needed for maintenance
and repair works.

The accident prevention regulations have to be observed.
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