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Progress Report to June 30^ 195^

Full Scale Trench Test

In order to conduct tests on Gilsulate insxilation simulating

actual use, a watertight box 4* x 4’ x 12* long was constructed,

as shown in the attached figure, along the longitudinal center

line of which was placed a V I. P. S. test pipe* The box was

filled with earth, which had previously been dried, to approximately

mid-height of the box. At this point a wooden form was placed

around the pii>e and filled with Gilsulate in the form of a square

about 12‘* on a side, simulating its application in a trench. After

removing the form, the remainder of the box was then filled with

earth. Both materials were tamped with an 8” x 8" steel tamper as

they were added.

Five thermocouples were fastened to the top of the pipe at

positions 23" apart starting at the center and extending in both

directions. Also a thermocouple was fastened to the pipe at its

entrance to and at its exit from the box. In addition, eleven

thermocouples were located in the Gilsulate or the earth in each

of three directions in a plane perpendicular to the steam pipe

at its center. The thermocouples were spaced one at l/2”, four

at r‘, three at 2", and two at 4" separation in a downward,

sideways, and upward direction from -ttie pipe*

In order that the water table in the earth in the box mi^t

be adjusted and measured, six vertical l/2** diameter pipes were

equally spaced along each side of the box extending from the top

to the bottom. A 100* length of rope was placed on the bottom of

the box to provide distributing channels for water introduced
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through these vertical pipes. Tv70 1" diameter vertical pipes

were placed 1' from the side and 1' from either end of the box

to serve as wells for measuring the actued water table level.

The 12* steam pipe v/as divided into three sections by two

internal half-moon dams set 4’ apart isolating a "measuring

section" at the middle of the pipe. Separate condensate drain

lines were brou^t out from each section and connected to steam

traps, float traps being used for the first two sections, and

a bucket (air-venting) trap for the last section. In each case

the condensate from the trap was arranged to pass through a

water-cooled heat exchanger to cool it below 212°F so that the

condensate could be collected in open weighing vessels and the

rate of condensation in each section of the 12' pipe measured.

An electrically-heated steam boiler capable of producing steam

at the necessary pressure was constnicted, installed and insulated.

Its water level is maintained by a float control opening a solenoid

valve in a line from a mter supply tank maintained at a hi^er

pressure than that of the boiler.

A first test run has been started, but sufficient data

have not been obtained at the time of this report to yield

significant results.

Laboratory Tests of the Properties of Gilsulate

Laboratory work was commenced for evaluation of the tempera-

ture-wise properties of "Gilsulate". The available literature
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vas reviewed and conferences held to determine the scope and

magnitude of the work.

An apparatus for determining the temperature characteristics

of the insulation at various pipe temperatures was designed and

constructed. The apparatus consists of a 1-inch galvanized pipe

with an electric heater wound on one end. Power to this heater

is controlled hy a thermostatic switch. Thermocouples are peened

into the pipe at equal intervals along the pipe. The pipe is

enclosed in a cement-asbestos board box which is used to contain

a of 4 inches of the insulating material radially around

the pipe. In use, the temperature of the pipe decreases with

distance from the hot end. aiccessive transverse sections of the

surrounding insulation are -Uius subjected to different pipe

temperatures in one test, the duration of vrhich may be several

days or weeks. Later examination of the condition of the

insulation at different sections indicates the effect of different

pipe tengjeratures, as shown below.

Five tests were con^leted with this apparatus and a sixth is

under way. The results of the first test have been analyzed and

conclusions drawn. The results of the other four tests are being

analyzed.

The results of the first test are presented on the enclosed

drawing and shown on the enclosed photograph. The conclusions

based on this test were as follows:

1. Pipe temperatures greater than 444°F caused considerable
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slun^^ing of the granular material, due to shrinkage as

it consolidated or melted.

2. Estimated initial sintering temperature was about 193^*

Material that sintered at ten5)eratures lower than 226°F

was too weak to withstand gentle handling.

3 . The minimum temperature of pipe for sintering to obtain

moderate strength and cohesiveness of the sintered annulus

was 22o°F. This sintered material showed only slight

fusion of particles.

4. "Glassy consolidation" occurred at temperatures higher

than 371^* This material is a uniform voidless

"solidified liquid" when cool. In general the glassy

material was found under the level of the pipe, as a

result of plastic or liquid flow into this region from

above. A thin layer of glassy material up to l/2 inch

thick was found on the top surface of the pipe where

its ten5>erature was between 371 and 491^ P. At pipe

temperatures hi^er than 491*^ the material evidently

became quite liquid and a void was formed above the

pipe by melting out of material which flowed and col-

lected under the pipe. The void was roofed by granular

consolidated material with a skin of glassy fused

material.

5 . The sintered material under the pipe, between 300^
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and yjl^F sluiirped away from the pipe sli^tly, leaving

a gap into which a flow of plastic material entered from

the hotter end. This flow persisted imtil it reached

a temperature of 310^ •

6, It is concluded from this test that this particular

material

a) sinters to a significant degree above 226°F.

b) consolidates at about 371^F.

c) is quite plastic^ or liquid, above

d) at pipe tenrperatures of and above, voids can be

e:Q)ected to develop over the pipe.

O

7. The "as received" density of the material was 39 Ib/ft'^

as determined in accordance with Federal ^ecification

HH-I-521C.

An apparatus was designed for measuring the thermal conductivity

of loose or granular fill materials. This apparatus will be used

to make measurements on "Gilsulate" in the consolidated, sintered

and iinconsolidated conditions at appropriate ranges of ten^peiature .

Construction of the api>aratus will commence upon receipt of ordered

materials

.



- -

gnivssl ily 3q;i:q atoil '5^XT£

lacril: bsi'is^as lai'ied’mr oxd-aslcx ‘io VOX'S, b .loia*w o^’ni qe^ s

.bodcfis'i d'i ^s^a.ta'isq wol'l riirS ,X>u9 isud-od

\

'io 5^nx;d•S‘^^qfiIs;^ ii

xelif'ji.J-i.aq aiLi^ craiii’ airXt '^m'i Joabidlcixsoc' ai cfl

.l®c3S3 9vocT«5 •ps's^aio cJrtscXIjxisXa b o& e-xatcXa (a

_ - -x-'OcTa &B as^afixICBr-Oo (d

5vodB ^JbiuplI -IO tOid-a^q sd’Xup aX (o

a<i C30 sXiXov ^ovodfi bae to ao-ii/d-srssi^jTad sqiq d-a (i

*^jqiq sdd lyvo qoIsvsJb od" jb*«osqx3

^d’'i\cfl Xal-isd-jgsBi add lo ’^idiarreJit ‘’Xa^'-iaoai sa” srlT »V

aoidf-soI^loaqS JjyisJbs^ iXtiV saiia.'rxoooi? uX £>ar;tiTxaiaJb as

.-: .oXS?-I-HH

ydivid oifiROD Xjssrxsiid siit snX-xyaae^K 'lo'l b9np,Xz^ aav atrd.3iflqqa oA

i)9ajj* ©d XXiv exid.-osqqe aiilT .aLeiisd’sca .[XX^ -laliaisa^ 10 saooX lo

.&©i 2>df Xa .XisdaXXXoaaco add aX **5>d.3lx’3iX'£)'* -to aXasesy^zaasem ©jlarr od

.s^i-'d-s-sa^-ad 'xo sdxsXiqoiqqa ds scoXdXJ-xioo XadjafcXIoaaooiii; bas

Jue-isirso do dqias-si aoqw so/simTOo .ilXrf a;;dirr.aqqa and lo coXdDxrcdanoO

:
?*•:; •

%

. aXjeXisdaai





- ? -

^xtivssl ato-r"! tsqmsl& ^ XT£ htta

Mcnl bs'LS&tia .Lsi'xadsni oxd’a.olcx lo voQ s rCoitiV od’aJ: q.£g s

.0eritiS3*i i-i; IXdxfj ^sdais'xsq voJ/1 i\l:!J2 ,&.as Tc&jdoxi su'd-

\ to .^ix/d's-x»qi3ied' a

'isIxfoMi^^q axrW-'d-aid- daed- *2trid XiOi:! JosTiCloxioe' ei dl

ifitisdaci

. l^cjSS svotfe o&'X99l> daacxlliigXa .6 od a-sedGlo (xj

d-jLrocts dxi asdafixXcsr.oc (d

svoo'jB -^JoiirpLI *10 i,o.ttaBlq siXup aX (0

3<i C30 afoXov tOVodB brji *^o ay*£j;id.B'isqTO:9d sqig .ta (I)

«i?ni;Q sdd i:3Vo qoXsvsJb od Jbi.do6qx3

^d-'iXcfX Ixjitsd'jsm arfd to v^xarrex.' sb” siil! . f

acld:SoItroi<q3 *idiW ^joiiix'noooi? al bsniiTxed&Jf) ss

Ydirvld oi/f>uod Ixisrisild oxid ^nl'xjjaaeia ^so'"c Xenp.iaex) asw airda'isqqa oA

bsBxr .CXirw ai/d yxjsqqfi ^hfS .GljsX’ri-S'dscJ Hit TiixEjjxxs-i^ 10 saool to

.be^SidGia axlt ai ao adasei3*ri,-aB9iii s^tairr od

lo edatr.qcnqqa da saoxdiXBOo XsdBiixJ'oaiiosiii; Jjas

Jusieino to dgioc^et xscgw e;ont;iairso::' Ilij axdxrragqa and to coidDxrrdanoO

. a.Lsi'i£dam











Elevation

S /\N O (/ /\/ /

•dJ

$





'r




