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Brass Crude Overhead Condenser

B Heat Gradient
across Top Row
of Tubes ;
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Low Heat Levels for Long Periods of Time
Have the Same Net Effect as

High Heat Levels for Short Time Frames
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The Tube and shell exechanger&enters the . bottom channel
was found in a major North "nozzle, and makes two passes
Western refinery. The bundles>through the tubing. This condi-}
were inspected as part of a plan-mtion thakes thesmiddle shell side
gned turnaround. work scope as™inlet a high. temperature area
a routine cursory. type inspec-\and would tehd to Tayoeut cool-
tion to determine bundle condi-, ingwatersdeposits, at a much
tion. The exchanger operates as higherirate. than othern parts of ‘
a 3 bundle parallel. feed; series®ithe bundle. The tubing censists,
flow, throughthe stacked ex-§of 1050 straight tubes — W50
changers: with crude, OVHD en YO.D. X .065 min. wall X SB- 1110
shell »side" flow and Coollng~443 X 20 Foot long andhare 12°
water onithe tube side. Tihe shell\ye'ars old. Upon visual inspec-
side feed enters'the Middle shell\tlon there were numereus hoIeS\
nozzle of the bundle and spllts noted near/adjacent to'the de-)

into a divided. flow ‘across, theffflection plate which \corre-
tube matrix. The COO|I ater @ds to the high heat /fo\ullng _
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elativer Gperaunel presstes and [ALUESHES
Werein! the mid reneeNortiis imatielial ane d UENO e 0 E o]

SenVice thertupme WolldMiave” expericnced manyyearsron

ey iEmpEraiureSAVHICHNS analegeusy IoFar SHBIRUITME jrame
Mo IohT heat withiregard thiepdetalloyinor (EE=ancification)

7 petentiall o thienmatenal diherEddy CUENINSPECHORTAS: o

pETrHNed onF0LLs GIRtHE tURINGMe U EIEHMINE thE PIESERCE
Eiitheractivespiissiiestand determmertierdeiecidepiis aneiy

W Emaning ieNeithe bundlE. sihENSPECon, folna! pitisites

d With depthisiemynaieny ey 9526 N e Upper hali* el tics s
A ouglellEelge] S5%) gt o relidiing diiinicjielSiscize ity
MOST [Preneincedr andMinIgHESt CoMCERaoNTHEAN the i

1 Genter o theBunadle which COMespunUsHoNhENghesttheal |

L gradientwitiimsersuneleimatie: neyptiigiappeaieditere

consistentin aiiackand ConcCENtration across thertop o ofit il

uBESINEI BlVESUETECIREERLIIS IBEINgF STl argirem (U0 1o} i
LUWESHNHIS) aleay IINEUEIECHSIgnEISIgENETAIEUNa) HIEIEEHyAIE
CUERNRSPECHON WETESOUNENIEN et mediied drem Wiel
PWoUlERERE eNMaINdEIECIPENpaLEpWhIChist atiiiiied 1o

I ) THES PIESENCENOT COPRETNANAOUL i tHENIFSItE MIINENPIESENCE

P ofany Imelicimaterzinvithinial defeCtll O catiGNrOENEAtES) a
Signal that IS 8y cormvialien el ties Wosindividials signals
WhICH resulishnimediiedssignal Siiait IS oL epresentatve: of
e NCETECT SIgalivaioe MnISSCERERoNCaRT make data
reduction to acecliaienalNossiguitelcomplexsandifor
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Copper Lay-out in Pit Site, : Sample Tube Removed
Defect Depth 60% / from top Row Adjacent to
Middle Deflection Plate

2

PiIt Site
Eilled with

Removed Sample Tube with Failure

Prior to
Cooling
Water
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lnexperlenced IECHRICIANS, tHENESHIISFCan 19e defecisiwhich
are: reporedNnceeEcHymBliass: hingrwillstend terde=alloy,
(De:znclicaupmniighitEauiadienianeas andipit siiespyill
developrduesteNiiENCIsipueRNeItIES alley’ Strucitne: and
elementaiicoppeERElcasedNom e PEYER miateralswill ayz
OUINTINHENRIL STIESRVRICHNS ComimoenlyAcalledRpilgRiype de-
ZnelicatpRsViaieral nsthss de=alleyAand piiedScordIlienNs
HIgRIYASUSCERHBIENO Tellure™Siems pItNENENaUGHRERE /6
CraCIngbE SamplESsWEre renmeyed iomitie hihe ENe
JOCUMENT HESACHVENCOIOSION, MIEChanISHIS aige el oy o),
matenaiNerherSEnouemedl Urgicalkanalysis. SeNner:
relanenshIpreisSelecvVESCEalleyAad) SUSEqUEREPILIENS
rAEIRCOMMIeN, IANGIASS: tBNG ancsURdI ESNRRNISSSENICE:
Theres Mepdsy 1R hes an centialSnitiaung ector S ujat
encompasses e dezalley: andl pIingNSedUERCESWRICINS
hight Weagradients; fouling/depositionoifconiaminaesyand
manyayearsiof estallisiied coifesionrcellNenvironment E=er
THENPUIIGSE GitliiS dISEUSSIpA, e eI g heatigradients:
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ISHEIENING o, NEZINEVEIS atian d/eIMElOWRHENECOIITMENEEU S
OpPEratnuMEmpEraile, for brass kg LowrheailevelsHion s\
longr pEYeUSTGIFIMENIZVE e SAmENIEL Eleciras gl eas

levels: for shei umeSiames. s Based: 0 thHENaGENo)i e
bundle; defectdepthsiand economic ossisEdie oRe

OCCUInNgG fallures both bundles Were.re- tubed
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