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RATURAL CIRCULATICN/DEGRADZD CORE EXPCRIMENT

CBJECTIVE: To 2scertain the efficiency of cooling by free convecticn within
degraded core.

ASSUMPTION: (1) Feel has collected in lavers over central core region 2t
grid spacer elevations. (15 inchzs apart)
-3

(2) Heat generation rate of 1.5x10°° of nomiral full power

(2732 W),

(3) Total blockaze of central core region {anrulzr bypass of
scaled dimansicns)

" a) 3/4 blockace
5) 7/8 bicckage

SOLUTION: (1) Use Volume Scaling {f.e. K/ft® water)

{2) e-.,re = 4.1 M
Giever = 250 KN (9 leyers) ) Target THI
Q..
Laver « $3 _K'!..
Lzyer P
Test Vessel 1.D. = 9 inches
Test Pressurs = At=cspheric

Flate to wall Gap ; = 0.350 in. (3’4 Blozled)

Piate to Wall Gap 0.150 in. (7/8 biocked) Y Test kndal
Terget Test Model Q 0.23 K/layer

Srecing betwaen lzyers 1.25 inches

G1z_yer = 0.21 K/laver

ther 0.40 1i/layer Achieved
ohyer 0.67 ¥&/layer
RESULTS: (1) Eoiling not observed anyxhere during free convection,

—

(2) Threshold of local boiling (top layer) only cbserved when
iniet flow reduced by use of valve.

(3) See Fiogure attzched tor actual results. \(')D \26
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Pree Cozvestion Eeat Trecafes Celcuicileas
Through "TForeus” Medis

A, m=m=. four . ceceat

1. Systes pressure = 900 pzi
I=let tespsrature = 280°F and 350°F
2. Systes pressure is atmospheric
irlat texperetuse = 170°F and 200°F
tssi=pric=as
1. Power % 0.2I of 2500M4 ~ AW
2. Core divided into B r'egians defined by spaccrs.
3. BEeglon with porous =adiux has dismater of 105 in,
&. Porous nedii= is defined by cylindess of .4" diz=ater space? wizh &
pizeh to dizseter ratio of 1.065 in a stszzgered grid. 1This zives a
' rosity of 203, For heat tra=cfer area the ends of the cyliniers
are igncred,
3. #srsume ) "trays” of porous nstestal, in fellmizg secsesiy.
r.,__ ios '_.a.[_ﬂ
% !
— LIl 2tz £
°-
t_ [T :
oo — Rroerea 14¢°
3 ,
ar :
1.
Results:

1. The heat trazsfer rate required fn the porous mediv= ig 396 3TU/hT t:z ]

csrTy swvay the heat generated. (If a tesperature differeace of 100°F s
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assu=ed betveen the flcid od l:ha surface, the bear rre=sfer coefﬂciut
rejeired is ab:mt 3 BTG/kS¥Eed which 13 mlul of fres coovection in
eir.)

2. bt a pressure of 900 psi,free couvection provides moTe thanm engogh flow
at ialet tezzeratures of 280°F and 350°F to precear the water from
ceaching u.u‘a:m Toce beat transfer coefficient is of erder
250 3TU/us ic OF 2nd the te=percture rise approxizately 1%, t

3. At stzospheric pressure with inlat te=perature of 170°F < higher, fres
coovection does dot provide emough flow to alicw water to re=ain sud-
cocled., Eeoze local bofling will resele,

4. Calculstions usisg CEF correletions for beds consisting of 300 to 500
zicrea perzicles show that at atmcspheric condirions CaF w1l Fro=-
teoly be reacksd. Ecwever, due to the lov pover ge=esraticn the tezpesatuse
rige wvill not be significant.
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