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VERTICAL ROD TEMPERATURES

IRIRQQUCIION

An importent factor affecting tho decision on the use of a seal arcund the VSR
on oM is the tempsrature at which ths rod can be expected to reach. Also the
tempsrature of the rodetip affocte the cholcs of tip modersting materinl. These
temperatures ars calculated for a given set of caaditions for "C" pila.

SURMARY

The results of the caleulations are best seen by refsrring to the attached figures.
The offects of emissivity and welght of rod can ba estimatsd by comparing the

proper curves. The assumed conditions for calculating each curve are important
and thorefcrs, the basis for each curve is given separately below,

DISCYSSION o - %
The sharp rise in tomperaiura frex tlie werc to time zero plus two ssconds is
by viriue of heat gmerated from neutrous captured in shutting dom the pile
and is therefors 3 sfunction of power Level. The temperature rise Ifroam then oo
is a function of graphite temperwature {i.o., the temperature of the graphite
surroundirg the rod hole). The decay of giaphite tempernture witia time is
depeadeat. upsn the conduciivity of the grophite and is slower in piles where
there hae been zonsideruble damaze due to neutrcn irrediation. The curves
givea below, trrald not. be approciably altered by using higher powers ag the
basis since caly tho first part from sero to tero plus is affected.

The graphitas temperntures at une face of the nole vould be reduced slightly
" dque to the ccaling “o the rod. This offect sas neglected, and lsads to slight
conservativenaoss.

Curvs 1 ir probadbly the most realistic case and should bs considored the best e
ectizate for "Ct piie opersting it graphite tompsratures of 380° sentigrade. o = : |
St.guld & new pile simosphers bs used at a latey dats, with resilting higher
grazhito temporaturws, these curves wyould obviously no longer 20ld. The

" pruduction test being run by the Teehnical Divisian at "D will aerve o
auvbstantiste the mezhod of calsulatica. :
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BASES

A coarmon basis for all calewlations is a pover level of the 8CO0 m¢ For
Curves 2 and 3 the rslaxatian timc is 120 minutes; while for Curves 1 and 4

the relaxation time is 100 minutes. The other sssumptions used differ for
each curve and are listed balow.

Flgure 1 .
Curve

The temparature of the graphite in the filler block is that of Curve 1 =
Figure 2, while the temperature in the tube block is that of Curve 2 -
Figure 2. Curve 1 is based cn the results given in Docement HW 18609, and
Curve 2 was %aken from the electrical anmalogus resulte, (HDC=1855). '
Calculations were made on the asgumption that alternate filler blocks and

tube blocks surround the rod in going from top to bottoms The emissivity - - vwmew
of the rod was taken as 0.3.

:"T" bq"/ Prccess Tube y /
SEN NN =% e '
N a j ) : 4 Filler Elock
0N ‘ | B T
VN 1l 1l]_e— Tube B0k
AN N |
N N _ | +— Filler Block
Q B | 14— Tube Eleck
LS —
Section of | Filler Block
The next laysr below or - A
above this ssction resulss A ‘ A in Elevation
inm;nnmum;rj nbglgta,.f,f Rletaly saows up as alternate

tube & filler blociks
- Curve 2

The same assumptions as for Curve 1 were used, except tha® the filler block
temperature was assuned to exist throughout and therefore, no allowance was
made for the cooler tube block temperatures. The emissivity of the rod was
taker as 0.8. Thie% then, represonts the very most conssrvative case and
is the worst condition that would occur. Also the grapaite relaxation

time was taken as 120 mimutes. This is Curve 3 - figure 2,

2
Cumve 2

Same ae Cive 2 excert that a rod anir.aivit? o 0.4 was used.
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Supye 4

This curve was camputed using the samo basis of graphits temperatures as
that used to calculate Curve 1. The cmissivity was taken as O.j. The
only difference is that the tip contained masonite and therefors, the
heat capscity is larger. The density ussd for mascnite was 123 1lde.
per cubic foot, with 2 Cp g 0.3 Btu / 1b - OF
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