o

TASK CLOSE OUT DOCUMZNT

Task Scope NATURAL CiRCUATION — DEARADED
(DLE CEDMETRY — CAUINATION OF

TEMPERATILES
To: M. Levenson
! S. Levy
E. Zebroski
Task No. _ 3 i Date Complete 2 l;[ ai

Reascn felt task is complete:

_MMM?__&%H =, eolinbatd

Members of Committee

W Amué‘m Cormittee Leader

166 114

7905230¥7= /

.
——————— . s



-

T., M. L(.UMA- rPSn

Feewt ‘l’!‘dbtuhﬁtnsaffi.sqq._,, _
NATURAL CIRCULATIOH/DEGRADED CGRE EXPERIMENT

Q3JECTIVE: To escertain the efﬁciency of cocling by free convection within

cgegracded core.

ASSUMPTION: (1) Fuel has collected in layers over central core rejion at

grid spacer elevaticns. (15 inches apart)

(2) Heat generation rate of 1.5x1073

(2732 M),

of nominal full power

(3) Total blockage of central core region (annular bypass of

scaled dimensions)

a) 3/4 blockage
b) 7/8 blockage

SCLUTION: (1) Use Yolume Scaling (f.e. m/ft3 water)

. (2) Qcm_e = 4.1 Md

Qayer = 450 1 (9 Tayers) ) Target TMI

qQ
‘_L!JE = 6.3 XN
Layer ;:I
Test Vessel 1.D. = 9 inches
Test Pressure = Atmospheric
Plate to Wall Gap : = 0.300 in. (3/4 Qlocnd)
Plate to Wall Gap = 0.150 in. (7/8 blocked) § Test Model
. Target Test Model Q = 0.23 X/layer
Spacing between layers = 1.25 1inches
Qle._ver' = (0,21 XM/layer
Q 0.40 Xd/layer Achiaved
layer 166 115
q1ayer 0.67 Kd/layer
RESULTS: (1) Bofling not cbservad anywhere curing free convection,

(2) Threshold of local bofling (top layer) only observed when

inlet flow reduced by use of valve.
" (3) See Figure attached for actual results.
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Free Coovection Beat Tracafer Calculaticas
Through “Porous” Medis

A. Calculate four cscest

1.

z-

Syatem pressure = 300 psi
Izlet temparsture = 280°F end 350°F

Systez precaure is atmospheric
Inlet tezperatuse = 170°F azd 200%7

Assv=pticnar

1.

-
e

3.
A.

Pover ~ 0.2 of 2500153 ~ 6MW

Core divided into B regicns defined by spacars.

Region with porous medium has diamater of 105 in.

Porous medius is defined by cyliuders of .4" diamcter spaced vith a
pitck to diszeter ratio of 1.065 in a staggered grid. Thie gives a

‘porosity of 202. For hest transfer area the ends of the cylinders

are ignored.
Asgume 3 "trzys" of porous material, in following geczetry.
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Results:

—. 1. The heat transfer rate required in the porous medium is 306 2TU/Mr 1:2 to

carty svay the heat generated. (If a temperature differeace of 100°F 1c

kg



o s ¥

/ (6; M, Levensou

S 3
Pr Page Tvo Fervrrt W, LodsRorte &

2
gﬂ'o Leaulta (comt.):
: : : asaured betwoen tha flcid and the surfoce, the beat transfer coefficient
required is about 3 BTU/hiFfc> vhich is typiesl of fres comvectizm in
air.) : =

2. At a pressure of 900 pei,free convectioa procvides more thsa enough flew
st inlet teaperstures of 2£0°F and 350°7 to prevest the water from
S j reaching sazuration. The heat transfer coefficient is of order
250 BTU/br £2* °F and the texpesature tise approximately 1°r.

3. At atmcepheric pressuce vith inlet tesperature of 170°F er higher, fres
convecticn dees cot provide emough flow to allew water to rexain sub-
cooled. Hence local boiling will resule.

4. Calculations using CSF correlaticcs for beds consisting of 300 to 800
micren particles shov that at atmospheric conditions CHF will pro—
T bably be reached. BHcwever, due to the low pover generation the temperature
s rise wvill not be significant.

-

166 118




	000053
	000054
	000055
	000056
	000057

