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®Pips-dnsclstion Procssses and Procodires®
- ’
Oentlepens ' A

‘Yo, Mastor Plpefitices, more than other group of people
face the hc::'easiugly dzportant ;nd diﬁieulﬂuk ot pmgding ’
ard iostalling effective insulating materials atcard Naval Vessals,

Wiy 4s this ap important and difficult tzek?
What u-.o ve doing about 4t?

What advozoes bave beca made?

Vhat does the futuss hala?

Ths masner in which dmwalating mterisls 4s applied,
acd alsc the selection of those materials, affeets both habitability
and operating efficlency of o ships. An othervise perfectly
deaigned ship would e of little value if heat 2rom steanm pipes.
and machinery vas alloved to escaps and convert the ship Into an
icmense oven uwhich eould hal: the erew, Ve gair Iittle by
ecnatructing bollers, reactora azd beat exchangers ¢o squaeze the
raximm ET7 of pover fram ths svailable fucl azd then peradtting
boat to eseere frn tho gysta before it expends its @yaryy an the

- ooy of the turbhine,

Canfort of the erev is net & liury, In ordor taat mes
arrive at their bstils pesitions in good health, ezpabls af
perforting vith maxirim effeciiveness, this camfort must be
mnictained by vhotever contral ve csn axearcise over living comditions,

: The steem turbine 1s a heat engins, Every econcaivahle
devies s bullt iato tho boilsr to obtain the best pesaible
ectbustilon erd to tranafer the grestest amount ef Leat te ths wvater
in coddar to generats ths maxixm emeunt of stea=z per peunt of
fual eonsuned. The stean 13 then superbasted tc 2z even
higher tesperature to emable it to deliver even greater quantitios
of beat eseTgy to the roter of the turbine,

If the boller stomn &rm, the valves ond piping, the
tuxtines and puxps ars net pesporly insulated, rusk & ths heat
excrgy will be lost €2 the aincaphers, ralsing tespereturzs in the .
machinery spaces to the poins where thay besama imkemrabls, This
nuantad Jost pust te Feloved by large, poierful axd axpeasive

- wentdlatisa systems. As the blowver supplies and the axbauster

reooves alr, vind is gemeratad. A the vind velseity inecreases,
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T - P e dewses s resr s wm ' v o

1lcos of radiant hast also insresses, both from irpsulated srxd
undnsnlated purfacas.  This cyele af more Blovers to renove more
beat to lose more Eeat to’remve more heat &5 extremely:
undesimbdle, Of courss, the cbvicus solutiocn iz to {asulste
efficisntly in the boginning, . .

Tu every pover plast there 4s & heat losgs frenall bestad
surfaces and & heat lass to all cocled surfaces,

Heat los=s nay oceur 49 tbree vays; by eordusting, by

-cogvection, and by radiation,

The manner ef be 't flov 1a Bogt fmportant 4n dnsulotien
becguse it is the lav eanduriion which results in the greatest
tozperaturs diffsrantlal betiesn a hot insnluted strface ind the

.nizosphers {as &n stexs piping inaulstion), er the relstivoly-

wvars atzosthore aod a cald surfsce (a3 in refrigerezting plant
inmuiaticn). Cepducticn is asseeioted with selids and ecozmparisen
ef poterials 4n this respast 4s measured by a factor called the
Mihermal e~rdustivity® vhich wopressea rate of eoncustivity in
British thermal units (57U) pér inch of thiclmess per hour per
square foot af area per degrse Fahrenhelt tavparstirs dilferestdial.

Padistion &s the mathod of heat transfer by vhizh a hot
bady gives off op da the feom of radisnt hest vhiech i3 exittad
in a1l diresticnd. The smuxfnes conditicn preatly affects ths
abllity eof a bady %o radiate heat, D1, derk, rough surfaces
{such &z CHO pips), are ithe hest radiators.

Io order o mininise the transfer of hest frm orto s,
bedy whick 43 hotter or eclder, respectivaly, tham the surrounding
stocaphers, thermal insulaticn 4s applied., Thermal insulzticn is
a zeterial ey matarials af lov thermil ecxductivity, -

Ville icoresaaing the ccemomyr of the plant, thermal
irmnlaticn, (as vas penticned previcusly), reduces the quantity o/
of air pecessary for vestilation amd cecling Fequirements axd
provants injury of pormennal dus ¢o centact witl hot parts of v
aproratus, It alse iowures mora umiform heat distritutisn withis
equirment, Ancthes function of thermal lusulaticn 4s to prevent
*swexting® of ccll gurlaces oa wbich atmospheric moisture condezses

- thus esusizg uwndesirails dripping os vell as aceelerated serrosion

of the motal.

T wish to evjtesiza that insulaties must be sufficlently
sflastiva 4o yeduss heat leaues and lover swrfase tcxperatiuves o
a degres which vill paymit habitahle eonditions in a specliic

space of compartmint. :
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Ianh't'hg materials must pessesacertain charasteristics. -
LK “

Thase ares e ]
a. Low heat ccadustivity, o P
5. Hopsembustibility .
o. ightvedght, . -
@, Capsbility of easy molding and applicaticn.

8. Meisturs repeliont. .

f. Noncorresiva, inseludle, sod chemieally fnariive., -

8+ Ccopositicn, siusture, and charactaristics unchanced
by tocperatures st which 1t 1s to be used.

R, Once fmstalled, should mot cluster, tecoms lLimypy,
diaintegrate’ cor build up 4n masses frox vibretion.

4. Varzia proct. :

A1 of us are faniliar vith the availadle forms ef insulabing
matarials such ss: '

a. Holied sectionnl pipe covering:
1) Magmesia
2; Distorsssons sarth
3) Cork

s Blok
{1) Bapuesia
(2) Diatomeceous earth.

 {3) Cark

€. Blazket qnsnlaticon
(1) Amosita

d. Tia

ytio '
1) Hagnesia emsat
2) High tempercture csoent

These fon’lice materiais hove been with us ard 4n use em ahips as
deng ae any af us ean swrerbery, )

During Vesld Sy I a fev changss in materials ucre mede.
Uzibestos, vhich i3 amosite 42 pirecsvering secticnal fom, was
intreduesd, Also, vo startec vaing blanket insulation such as glass
oz ventilation systens. Aftes the earrier Laxington was mmlk, as J
well a3 bocause of uncnpirsilable fires op other bottle-strusk
vessels, ve substitutad asbestos cloth and glass cloth forr
esuvas a3 a lagging material. '

' Tatil rocently, pothods of 4nstalling dnsulating materisls
Terained almost ths sane a= elvays, Frobebly the most yaiical
ehrnge s that of substiluting the use of adhcsives fer the peedle .
ard thoeed in the spplicstice ef eloth lagginge .
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i Greater effisisncy of payer plants dictates imerasges in
both presgures aol:taperatn-ss used. Aside frem the proslems of
motallurgy axd fabrigation of piping systems Pipe .Shops &ast be
increasingly alert ¢o the meud for more trac‘l'.in mmwg
mstarials and processes,

Developrrs of insulating materials have, 4n the hst Lov.
years, produced miny new ipmulating materials. Mary of these lend
thalr meetnristica roadilyr and favorably to shipboard wmes.

We are familisy vith the problems emcommtered &3 insulsting
deck stemn )iras aboard tankors. Because & loaded tanker in hesvy
scas has 1ta decks constantly awash, insulating moterisals sueh as
gepgnesia, which rsadily atoord salt water, are of litile valne,
Each time insulation abscrds aslt water, salts arc ixtrodaeed into
the paterial. Ths pips is huated, vater being evaporated and
leaving the aslts, - Each subssquent scakinp brings additisnal
s2lt until the insulotion is £111ad with foreign matarial m!
tocames entiraly uselsss, /

" Any solxtica to tho problex of dock stear piping insulaii-n
demends that the insulatien be eoxpletely wter-preefed.

Two sclntiors offor thomselvas: the first, and possidly
zost obvious, would be to replece the catwallr ep thte deck of the
texker with o wisrprool tumnsl~like passage frec= forecastls to
peop. deck. This would permit; perscmmel to travel the lenzth of the
ship iz foulest of weathor, On 1ts overbead and gidecs coild be
plsced pining avd electrical secfults cut of the weather.

The second ulut.i.on, axi the ono being erplcyed at
Leng Beaeh, is to insulsts dosk steem piping vith a poneasczpiive
mzterial, Yo use Fosmglsss pscticnal .‘.nsuhtton. This &3 & moterial
uhich psets all rsquiresants for insulatien. Howvever, decause of
1ts nsturs 8ll ecotaet surfanes must be cemented tegether with g .
waterproo’ adhosive. The adhagive vhish ve have bean using 4s met
adecuats in that 1t doas not set up Quicskly enough nor iy strong
encugh for cur arpose. Howverer, we have discoversd an aihesive
eelled TuffeBond, manulactured by the Goodles E, Meore Coxpory of
Dipville, n...iaoi., and vhich apparently will eckere any to
luk.-.'t.mu.

T2 Tuff-Bond delivurs as wen as ve expect it wl.n solvs .
8311 anothar problam, that af attoching insalaticn fastexirngs to -
maxfacas to be insulatad, sush as vnt:.btiaa ducts.

This m.terisl has net received Bulhips srproval, Hauner,
we hgve raquested mhution from them,
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As ve g12 wall yealizs, refrigersticn insulation has been
probles ares thirough the years. This wvas a problan aren during
213 Var II because of the scute af insulators ubo were
jpedle of spplying cork iestlation properly.  The sutting sasd
ltsing of cork to exact mearureccots, perticularly in ‘condined
reas requirss cousiderabls siill and 13 tize connnning, °

. The Foanglass end sdhesives which are used en duck stezn
Ines sees to be <Ro ansver to the refrigeraticn 4nsulation

reblez, . .

. Ve have insulsted coe cozplets ralfrigeration sy::'ten en &
estroyer with this material azd it proved to be satisfactory.

No appreeistle savings in labor cesta wero realtzed tut
he material cests vere much less, This is as important factor as
gsulation aften eosts nore iimn the pipe cn which it i applied,

' Vo sre also npplyh;g‘!'oanglssn e ¢hilled water lines,
zd plan to diserntipue the use-of coTk as Ao insulsting waterial,

o Iz s3dizion to the chilled water plping, we have many
fles of £o0ld water piping such as flushing and {lre systoms,
‘rosapt spacificatiens eall for the application of blanke: type
ssulation (Azcsize) to ecld water piping. This 4s g dusty, tine-
ensuming ehors which requires ecnsiderable sidll to proditee 4 neat

prearing eaxpletad Job.

Tratesd of cork enx. blanket insulstions on ehilled watsr
i2d ecld water systems anctler matorial might be usad, 7This is
lzastrong s Armatlex, Azmafiax is furpished in & variety of sizes

p to 2)" 1.P.S., a3 & long Flicder or tube.

In pev installstions, this mcterisl cag be alipped over the
»ips, pushed back frem the jolsts for silebrazing, ad than Tetwned
lo pesiticn. 4 fitting cover is installed vith econtact aufaces

semsnted and the Job is camplotd except for painting. Being
Mexthle, the matarial ean bo bent arcund eurved piping easily.

Oz al4 installoticns the tube is slit, slipped cver the .
ppe, ecntact surlaces are then cenerted, azd the job is Zinished,

- Usinz tie spproprivte larger aize motarisl, £it=ing covers
zan be fabricated easily.

- Pr'oba'bly best o!"all. 1n cazes of motinnal cDergency,
wits 411%ed labor unobtainstle, nev cmployees eould be trainod
to install Acsaflcox in a pinfmm pericd of time.

A
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