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KOTICE: Wwhen goverrment or otker drawings, speci-
fications or other date are used for any purpose
other than in cornection with 2 definitely related
govermment procurerent operation, the U. S.
Goverrment thereby incurs no responsibility, nor any
cbligation whatsoever; and the fact thet the Govern-
ment mey have formulated, furnished, or ir any way
supplied the said drawings, specifications, or other
data is not to be regardec by impiicaticn or cther-
wise as in azy menper licersi=z_ *h: Dl Zer . -
other perscn or corporation, or conveying eny rights
or permission to manmufacture, use or sell any
patented invertion that may in any wmy be relatesd
thereto.
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Fro  Coomerder, Falledelrhis Xawe) Shipyend 6 NOV 1962
{Hzvel Sofler =X Terbice litoretory)
To: Calel. Purex: of Cnizs

Subf: Investigebico of e Roluiionship Setween 2oilzs Feler
Cuealsiyy ==d Tustine Blisie FIlling; Sinod Resort of

(=71 Projoct 2225} (SRTOT-0GB-CS, Tanz G533}

Bef: {a) ZX2IFS 1ir BDI7-02.53 Sex 62%A-20) of 2D S 295G
id) MBTL Cheslrir; Erinch {Ccle 278} Bioixthly 2rogress
Dyprte v Soruary IG5 throogh ok 3062

{2) =elosere (1) off UDEES Y 2PFRLLG{CS:2) -« Rept &1051%%
of Gy 132

{2) =elcmure (1) of CRETS 1ir B2/17950{042) - St WIET
of 2; Apzii 1982

22z (1) Anrlyses of Zoilar veler apd sooshemser imiet siss oope

desoste sepies from 2 603 poi P2mt tollee

{2) ingig=es of beller weicr 2nd superhestios ixdel stesn e
densata sormlieg £o0m the LIZ«2 o2 TiXle:5 Sollers

(3) fnslyses of Tollar maisr, STOChamisy auwky i L7 TIRIT..
atlet ste= condorssle caepleg fran the iFE-2 doilar

(2} smalyzas of boller wmier, spertpetar irlet o0l superhester
ozilet slesn endergele srmise IroG the I1He2 hailare

2, Turing iaspections of &2 sromulsim sechinery 2boerd & raber o
shipe, it gas foopd that severe pitiing had fever pleca on 4ke div-
otz @l o e isdes, Do glistieay =|ad mobeling, ix ibe supesre
kheated steges of the Lroines, The plsiine spporaatly Tesulled fycs
the =xtexisls 1n the bolies wotar $hab ceomivi ot wiith e siess

and deposited on ths Turbine dledes. The dsnegs eopesved acys prevaliect
In Srtings cper<tins o sicss sappiied Iy todlers 3tk intesrel supar-
hestera, Eviderse of this pitting wes noled on £hins wxtk €00 psi bsilars,
<rested with Eovy Soller Compaund, se ¥2ll &5 @o shipe #3ith 1200 pei
Yollers, eicring the apilt ater frevtanis (1D 35 5 == of osixs
2 18 10,4 to 11.9). Im reference (e), 2% ¥ss reporied 35t sadism
chlcpide w29 the =St cormosize capd 0 rdine T2zdase of the sevarel
cte=deals &4 hai=al mixitzes which oo originste o toller scter
scitds. Taok reparted In refevence {6) indicaled ~itst come pitiing is
czcsed Ty the aresctne of sodine e¥ioride ip stors in quenlitles whifch
e eSrlly © Zered esseriable (U, 25 Sonotor oF & boiler walar
cantsining 506 pra (3.5 epaiveiient parts per =311ion) o eli)*. The
spasifisation rezevdin: mcishme taxprover a3 £hizborrd boiiers rezuires
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; bel o C.Z55rof ckel dfsschved solide be erapied
&t 1253 cf 3% porer 2nd 3 wier ievel of 2,0 $0 3.5 inches
< s of 13583375 omm in e Doiler seter of
500 1o 550 r= (34.2 32 35,5 =mn) o2 presset &s the coiomide
x v23y thet a ship wid b2 oooraied
Wes2 conditions fo ooy Jomgth oF fEime oo iz &n exergecy.
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72l Soiler end Turdine Leboroiom; tas oxiiorizes by mefereroez
zmeiyze e stem aalesing ond leaving the superhoster o estonlish
the ideriity emd comecentratioms of thore soieriais chioh origiacie 3¢
‘°baﬁerm%e£aiszecam&o‘:ﬂ:ﬁ'&:‘uﬁestemw&;éepccﬁm
the furdipe blades, In andes 0 orYovice a reems for coryelesiag the
copogition oF ihe Doller sxter dissolved soilds pith thoce of tha cizgn
coxdengate, th2 boiler water fncn iich the stem s govesaios shouid e
&elyzel s rell £5 tna stecs copdensete, Thoos dasts Sruld o sooimoted
a Leboretory bodlers Suring eatial cperaticn.

3. The Leaareiorzr selectsd Tao mrodcizoe boilers, with intepral sapore
,heetenm, for thls evnrlrotion €5 folioss: Toe IX-2, 2 60D rsi doiler
srd the IDG-1%. a 32C0 noi volfle, Scling 3ines rem2 insialled hefors
el =fle the supmdesnirs o thess builers, Sixee The $ol2d 4issolved
sdﬁsem:mt@stemc:ﬂxsctebmmsmaﬁermw_’_ﬂr
oreyation, it ses necessery 3o éevelop speciai ampiviisc) roceduras I
we #Hin toe Bl Fiee § CIICRASTIIEVET, S00%L Soe, -l e oustem
'Ww.a‘mhm%&‘wnﬁeﬁmugmiuesé
Sofl=r auter ecostitucnts joecent In the gissm ccnlensate, A1 Gt
gbfmm%:mtimmmkﬁ Periceiss i o <
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4. Teste ecodncled o the DDG-35 and IF.? Tolieve 2o 2ol csSonzlesy
bdaliers shoged that the sicen oo thesz ? erg TEs <2 exirTenely hish
iy wader norwal spareling capditions =3 therefore —ecninatat &ziz
S 05 Sisinchle, Iz order L0 obiein more memninsDy) data o 13e saiide
Scocentrstices in the siem2 condensaie, sorlyses Te=re subsecratiy Cnle
Cacted only Garing "end-points nelstora cowmorer svolustions oo the DDG-15
mm-zhdlas:mﬂxesmstmaow&mmhi@m‘alcm}s
zith hich tofler ==%er aicsolve? solids oerxiViivg Jeemorery ey aser,
— ?mliﬁmaﬁssasm*emt&bmh.ingcmsanasﬁam
| in {os Poller yzior amd {ke siccz eapdenscie st <e stosherier inlet acd
= cutlel, Res=iis shooed had ke codiwm concaiivaticn in ihe stems £t the
superhesier LGS w2 Righsr then =% the oztied: sugpesting ket soludie
I selis reanis In the sopohecler. GHouever, this thenorweem has alec been
i m&mm&&yﬁtmmmﬁtﬂzﬁuwwm
af tee supmbected stome, it is belisved tiel ihe s0ifds ca—ied crver 3n
- e sirerbesled sioxy sre dencoiied oa the oot e of the seplins iine dae
] to the fx=bilisy of $he curesheated ctera $0 retein salis in veporozs form
then = stesn temrerelure ic xeduced.
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5. Sioss 31 Tzs reccitst Iy references {c) snd (@) thal twrbirs blude

cETosih w23 Drizarily dce to codivn ohiaride, ic=S swanis

ihis sely oove 23322 to ke bolier weler of a 6OC psi pisxS boiles 2o

71814 shoat 1 ema of chicxide, The thosthate icn concoatrsiiom sos

wainizined 2% 10-25 pr2, Boiler wwier erd zoloreted sleca candessis

sezpleg, Groym simaiienesusly, were woelyzed for sodiwumenicride, oS-
solnbi2 Ipgm, siiies, ocenfneiiviiy &l i, St=mies xwe=C &ram

- several timpes dz31y, Presesied 3n enelceure (1) oo anadyces of toiler

! ater and stoms oopdenszis congiderss remreseniative of dzfa ohleined

= #uring 3 sessrate dzys, Resuils of ihese seiyoes indiesmie ke folicring:

(femed
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i 8. Bzsed oo {ke sodivm coadent in he holler —2i¢r md capdencois,

i corpyever ig pegifsitle, Hovever, tesod O e chicmide comcentraiicn in
he candencate ard ire vollicr Ioies, carmyorer sootys high, Althcegh

r mre chicride ion s€s fomé wresent hon sodfn don. i) w5 wesimed

! tact the xealyiical oocedtye for the chicride dsterxiration wes oot a3

- reiistle s the fi==2 t:cicootric delerminatian for soficn,

1 B, In gemeral, teesp 4cka goresr 1o bz inconcinsive since no
= solgbore earyyover =cs indiccted on ials boller,

It 3s cf interzet Lo Dot el core 2N Ipme Ay hench
in vesy s23) qeentilies, is coepisd omer Tila the stesm,

[ bpvent]

- €, licce meningivl Infema=tix: wes obtainel <=y during xolisture coarye
ores Tendspodntt emalnziicos 0o e L2 =3 65 st tolilels o
ey &34 nct coray over ot specificstion emMilicns, Dwing “Erfepoiu.”
nma, tha dailawe vome goerxted £ overiced wiih high boller walizr aise
s0lve3 silids &2 the stcrm dmn wster Zewis roised sufficiently to
mozre teporary sc3ids caryyover besod permissithie M=ji,, These fesis
were Tiginally eoncusted for the ruTose of evelusiing sicex drama ine

. temels, Doving the texzormyy ooiswre ssrrporer conditicna, simdianes

Y semiles of sewursied siosn condescele o=F bollar —ioe wre S sd

&xnigzed for sodinn, chiorids, rhostheis, soixdle Ircn, ilcs, conduetiilsy
L
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- 18623 8, Resulls of oonlyses of TR0 Tendepointt mme oo o<ch boiled end
! the peresnigge cartyoTey, becst oo the individnel esusiStucnts presant in
= the steam exdansote i boller yater are Tresented In emslosee {2).

. Hesclts af these gmaiysces inlicste the foiioxing:

.u-uui

8. Ter preclics; porocres, the rercenieges of mistare coryoer
tased oo e soline: chicride an? thocthate conecsiretions o= well o8
exeiiNity, aTe gt the seme, 3Sarsd aa {bere casiiGesris, thee Is
o prefereatisl eacryover in alsher ths 60U o= 1200 pol bodlers, It is
of ictorest o rate Lt 1o gercentioge carryover calcuisicd fram e

|

lt-:mﬂ-:

- ednciivily resdings, which £rc a zecorenent of $0:i3l dissolved sallds,
3= in £31r)5 =202 ssrecacnt with Lhe caiculated percesiazss Desed m
- the Ingividuel sSstitrenis,
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5. Although ihe pereceinpe soyryover bosed m 13e fren o4 £Ddeg
coneentralions in ths eodtensiie 228 ooiler waler Tas very Migh, T
Tesails gre not ecesidored mesningfv? g2d shonld not be ussd o exiterls
{oz zoishice corryover for o folicuins zessons:

ecocemrelions are exmresced Inthe perts per Biliion
w22y of e spectocphslozetsic orocedmee 35 querdics.
aztrently lop ementratices.

§E

TEagE o2 the
2hle In theca

(2} Cespite corsful fiiforing of the saomies for the dctorzizze
L of sclutde Irm, soue pioidciec sossed Doouph Ate filfar 3o feld
2ifh iron velues 3In the siem: acrdemgzis, iIn =33isien, scze inem 2cmld
hove te picizd up Iz fhe soporated stocs Yoo o wrazd, therefors,
6ot Do reprecentalive of Dewood Soitsr waier soiifs CITTRCED,

(3} e wimte rommis o silicz foxd in fhe sterm o2 ooi
significxmt exosh $0 cenee omesrm periicwl=Tly sinse siliss iz —of
& pzohlen ca & =yine porer plsng InsialicSicn, in 22q3%ien; 3% is ot
Incen thollar {te ivesence ¢f silles in the siess I Sue Eo woohiaaierl
cerTyover ar 1o Iks wizcsized siote.

~ The 7# values of e oemismcale Indfegic - coomr—ree N 2a
<.

{)

3 Do

7o Seweral Iums Tore eonltoisd on 1ho 1FEAT boller I9 dedtoas Delcry
level “endwnoinisT st overlesd with toricos coesmaleziioms oF Gino_. -
scillds In the Todler woies. Imfs womg iokes G0 Sgierwize dhe oieTicTa
cf ke Infivisnel coiife acorertratisns ia B saluzaied siors {scoorheoier
inlct} ood drese of ike Wlles sStar, In odtitfon shse I o fesired
«0 Zgiar=ive ths rRistiardip of sciée In softriabod stese frizhecian
inlel) comierszie md soiide fn supecoriss sfemm (sxmeshesizs ctisi)
ccencsie. sisdsomecss boiler ey, supeidosdos brieh o2 weilsl ciosn
eqenzaie sples meme collesic. oo relysed S scdive, =h:opide, rhcse
mhate, gol:dle fren, sillen, euctivivr o ., Eote thet Soins e
cf the moiswire 23 Trover iy, o boilw wlies 002735 W more thm
ixise the coneemizstics of oolt coodewinaic narliv 33803 2n The iisr
==ior 5 colsbope camrover evrinzilicss, Reoniis of =aiyses o Iokieted
iz csloome {3}, Theoe dScta shox thot:
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8, Domd omooodlon, clioeids sng thesthoie oomtenirelioom as el
€S CniTeeivily, thize it generelly uo pwefenooidsl snpmyoier,  Scesv -
o Sie, 20 The mosthede ion popemmes o soanr o st
Sommifenshily Nivner Tohlcs fom ihe oines coociiivests. Thig acmStiton
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c. The pereactage saiids sacmyover In the sopertezied stess

.. appeared ioT ¥hm coemrred =3h thst of the calurated stens canicnsele
ssEples, Thie youild sugpect hat the solids extrein:d xuiih the sican
lesving Be tadler are capcsited on the supsrbeater tube sieces,
Athaash 90 work w23 dme &% the Laboraiory 1o establich ihe shscace
of adilds depesiticn ca the sperbeater omrfsces, & Brber of tecinicsl
articles e=—eered in the lilerstiove siating thet low s0ilds cantent Zn
The superteaiasd stesc Soes oot necegsarily oo ibsh salis &e bsing
deposited oo the siec= sidce of the soerisster,

d, Condustivily veices of the supeshesizr ¢atiss sasnies vere hish
sad in complete ddsrgreenct silh xiics of conferssi= {0 beiler sater
tesed m obhloride ad sodimm imm eoséatostices. . $his shoald
ot foem & basis for £0)ics corryover beczuse We <isagres=ant I3 dee to
the fect thal cise= sacgles ixca the supcchesisr aciist wo aot Cegecsed
and tharefare, no carban éicxice end e=wxaie were Towcved, BExperience
Las shomy that es macx o3 952 of the ccodeotiviyy vaize cen De cue to
tte Mssalived gasec in the wigpcseed soxlomcaie sopils,

8. Since wmoisture curmyoror Lesed o thosthele corceirationn In the
sstarxied stesn condencxie £8 coxmaxed 1o 1ha Bofle lor 452 ot A0
agre: with exrmyover bosed on sodium, chioriZe god ecrduetivify, ssditicoal
rs xere Scadwiesd an the 1P9e2 test tollicr Lo deter=ire thother Ficse
phistez =g caTied over mxefeeniialiy xith ike stess. Resulis cbteiasd
ars prescrted in encicsere () and shor thet the shospeata 16 i o -
escrisd crer mferestinlly with the siese, 213 ciber resnlts were
dmerally the sme a8 otlalnes doine wreviGiz »me,

per

B I NN

9., Becez on resuits ohicingd duxing the evzinslion on Ishoosicrs tect &3
plast boiless, I 35 comedndag tast:

"‘ih"‘“ 5 AR ok

e

8., There is no srefzrentisl carrrover Gf sodfon chiaride with the
steen,

b, Ko cmrryor> Sroa adelindity would result In bodlevs receiving
ite TToper toller =micr treetoent,

8, Czrrrcver shoald nol dbe & protlen ag Doilers st murasl sases
dsveis ©idh noesel oiker wber éiecolied s0)ids even st overioed stexmfing
cs3izians.

d. o refersniicl coarpyover of cells raEellv found In 60 ad
1200 psi voilers sSoxid oo,

35, Aithaugh Leboratory Sests shtowel st anlly very saml: sacmis G
bolier £5ez So3iFs oro sarriec oo with the slesm wader roxme) operstior,
cxescive & Yyoier bsc deen krcwm 10 have ocsized 2toerd ship dve o
pEXogersiice sd/or Ismroper boller mter treednent £d Lgroper steea
balfls des:izn. Even wder these condtilons, the soéiz=a chiarile in the
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ooiler water #i1) o6 ooy over melerentially, orxd If s=2 weier
candssination i ihe boiler wier 3o Zepl o a minl=m, 1o apmrecisdic
Turdine dledz corroeice vrotices chold de srmideipsied, ik mroper
‘doflsr creration sad =ff==%iv= gstean asoarateors, oo cexryover shcald
$a3e pirce even with yelcilvaly hish chioride coxeniralions in the
bofler sster. EHoxaver, sinte meislne cmTyoresr is g Amcsticn of e
totel solils coptent In the hoiler vuler, sea zater coieinsticn shadd
be xepi to & =ini=ra,

11, I oxder o xirizize shipboczrd uxbine hLlade pitiing end cozresic,
8 following canditions sooxi? be mainiained:
a, IInit ithe chlaride concentralion In the defler s=Ssr o 22

-

m|xinnre,

- b, Maintein proper boilsr weler foesinent and bloo dean $hs bodlers
freqrentiy to 3eeo {&e xtexr solids o & mipimm,

c. Do nct stess t<fless et hisk valer iciels sxtept In 2N ecersemsy,

4, Progar steaz baffle dzsicn o eep misturs sarryover Ho 3
annixm.
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ANAINSES OF 301358 TATIR 4 SUPEREELTER LET STEsu
COMDZHSETE S2MPIES FROU THE LPE.2 AP DDG-15 SOIEES

ie . Cofee~
N Saaple 2 o 20, Fa S0, vty
i Saarce Yo, {zz=!  ‘ppe: {(z=2) e )] {xpo) {zxc3) =
- Cadenssie FA 0,56 D, 72 0.3 3.2 34 2,5 6.1
il Boiler Weter 3 225 538 70 35 =0 2,00 10,8
-2 Carycver -5 4 0.i2 0.3 5,31 10,7 5.5 0.10 -
v Cordensete 5 1,32 1.2 0.35 i2,9 3.4 4.7 5,1
N Boiler Wster 5 $15 533 & U5 59 22523 10,7
Caxyover - 5 5 27 0,77 8,25 8.9 6,8 o.21 -
£ DEGaAE Boiler
1 C=dersate 6 .50 0.46 C.2= 1.0 Z.4 2.4 7,2
= 2ciler Tater & 2i¢  3M i) is 10 2550 10,5
. Carryover -% & 013 033  0.% 1.7 2 .35 -
i Conlsrsate 7 073 0.9 0.07 3.6 3.4 3.5 YA
Boller Foter 7 =0 & & 135 € 2300 10,9
- carryoer » S ¥ 2.3 .30 Q.32 .. T o -

— relosure {2
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