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Introductions

It has been proposcd that ingulating webbing be placed betusen the thermal
shield and the graphite in "C". The purpcee is to mlnimize heat flov from
grephite to thermnl shiold and tharedy increase graphite tomparatures in
order to reduces pile gxnphite growth, Several meotings were hold by the
Working Committee and calculations on temperatures and grovth vere pre-
sented by R. K. Andergen, G. M. Roy and M. Altman, A letter summrizing
theso calculastions vas written to the Working Committoe by Altmen and Roy.
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The purpcse of this document ia to present the bases and coloulations vhich

rogulted in the conclusion given in the lotter of October 17. Also, the

original calculations wers mede on the basia that tho webdbing face thickaess is

equal to 1/2 inch,which {3 no longor the case. The new thickness 1s 3/
inch. This alters theo condition of heat gomeration.
to the heat generation in the legam.

Bagesg of Calculaticnat

The eatimatas of tho heat genmration in the thermml shiold wag dased on

~ calculatisons vhich were mnde using the source of data given below:

Source of Power Calculated® Heat

_Data level Da’a Used Generaticn per eq./ft.
1 of Shield Paced (Btufhr

HEW-15153 and 275

Flux: 2.6 x 10 thermal
Toch. Manmml 6

2.6 ¢ Onprimrypnm
2.x101°futmutrom
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Sowxce of Power Calcnlatei® Hoat
Data Lerel Data Used Ceneration per sq/ft.
o of Juleld Focod (Btu/hr)
Tech. Mammi. 250  Entbalpy gain in thermml €80
loop = 375 EW ,
EF-1T396 273  Thermal loop daja: 650
Inlet T = 19.5C. . '
Outlet T = 24.5°C.
G = 260

¥ At the tlace of maximm flux

At 275 18 ths heat generation is taken as 700 Btu/br/ft>. The heat generstion
@ 1200 ¥ amd high enrichmsnt would be 1200 (2) « Ead the pover beem In-
am

croaged to 1200 Mf vhile maintainivng tho sames flux &istridution, the ratio
would have been 1200/275. The factor of 2 is to allow for the increase shiocld
lcad dus to enrichment flattening.

A conservative eatimmts of the heal generation in the 3/4 inch thick section
of the vebbing is 306 of the value generated in the thermal shield. The

heat gemeration in the webbing is them 1200 x 2 x (.3) (700) = 1830 Btu/hr/ct2. .

2 : -

" In addition, the heat gememation in the legs of the webbing 1s sbout 10 of
the total heat or 610 Btu/nr/rt° (conservative)

Copdition I (not roaliastic)

Aegumptionn: A

1. Perfect insulntion between bases thermaml ghield and webbing. That is,
no comduction, convecticn, or rediation.

2. Conductivity of graphite in reflocter = 6 Btu/hr/rt® per %F. per ft. of
length.

3. Contact resistance betwoen graphite blocks = 300 Btu/hr/ft.
4. Resistarce at gap = 1/XA = 0.151
R

R, $

03 55y

‘ » Core gap 0.030"
By z 0.02 $ 0.333 $ 0.151 ,
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AT (dus to webbing along) = (.50 (1810 # 610) = 1230°7. This ta AT
from wodbding face to process tude. With consideration of heat generation
%n m aits the tamperature at the wed would definitsly be axcossivs

Condition IY

Infinite contact resistance beiween Thermsl Shield and Wobbing i3 agoured.
Conzideratim s given to rediation and comvection. :

Temperature Toagerature Temperaturs &6 h, Remxks,
Base Cast_Iron Drop froa ol Face of -
¥obbing %o C.I. _Webbin
35001'* %00% 0% © h.% 1.5  TNo eat to graphite

» nm-aé'ﬂ;, Table ITA and IIB page 6, ca.se'x gives maximz 2s 524°p.
~ Case II gives meximmm as 430°F.

Using two tube/slot it 1s cxpected this will drop to 350°%F. moximm.

€. s ovarall emissivity coefficient ® 0.6

The above calcuiation d1d not
lega.

Condition IIT QBolievod to be the most realistic casa consmared[

Allowvance for radistion, comvection and émta.ct betwean cagt iren webbing

vas mde. Ko hoat: is trensferred to the grephite from the wobbing. The
o alunimm foills aro cssumed to be laft out.

allov for the inoreess in arva from the weobing

Ass ions:

Case T

1. The h (contact) equals 100 “tufr/eg. £t./°F.
2. The sketch shown in Figure 1.

3. The temparature of the base cast iron {s 350°F. This ig bdesed
o calculations in HDC-227h. - »

s USSR

47 T Cast Iron T wed bt b, .
Cage 1 2%0% . 350%, 600°r. 3.5 1.3
3.0 1.1

Cue II 165% * 3’00? . 515q *
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Ssxple Calculations
Case It @ex% trarefor by rediation and convections
(250) (3.% # 1.3) = 1170 per 282
Baat trerafer by conduct @ 1830 ~1170 = 660 por 22,
Hoat which mut bo transferred per wed is:
[(s 3/8)2/m] (1830) = 331

{831) 660 = 320 Btu/hr per web which mmt be trennferred

AT 2rop conduction: Resistance contact = 275
Rosigtance of logs » .%E »

AT = (.43%) (320) = 135°%. )
Stporizzesed o thin iz the drop covsed by heat geveration $n the legs.
Genaration % 108 of total o 297 Btu/hr per wob.

AT = 115%. (This 1is conservative in that 1t meglects any radisti
from tha legs.)

Total T 139 ¢ 115 = 254, which 1s neer 250°F. csatmed.
Q o

Co=lusiooes a2 Rescmmandatlicos:

Without the use of the aluminum foil underncath ths vebbing the texpereture
of ths graphite in contact vith the wadbing will de less than 380°C. (present

gurhits limitaticn). The assimption of h ® 100 Btu/hr/2t2 - %, 18 con-
servative,

Since tho insulating layer gives a reduction in sideward graphite expansion
(HDC-2267) 1t is recommendsd that it de installed. It is also Yecommended
thnt the aluminum foil not de installed as it does 1ittle good &% low powver
lovals and its sbeance imsuree safev operating temperatures at high levels.

If tde hoat generetion {s less than 30§ of the total (which would Mave bdeen
produced in the thsrual shield) taem graphits conditions are definitely below
the 380°%. limit svem with infinite contact resistance.

If, vhen opereting af high pover levels and high enrichment, the tesperatizo
cf ths wutbing vere to excead parmissidle limits, it would only be neceassry s % —
to raduce the enriched loading in the center of the lowost laysrs to &ecrease
tho webbing texperatures to safe operating values.
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