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NATURAL CIRCULATIOH/OEGRAOEO CCRE EXPERIH!NT 

OaJECTIVE: To ascertain the effic1enc.r of cooling by · fre~ convecti~, withfn 
degru'-td core. 

ASSUMPTION: (1) fuel has collected in layers over central core re~1on at 
gr1d spacer elevations. (15 inches ap~rt} 

{2) Heat g~~rat1on rate of l.5xlo-3 of no~n41 full power 
•· (2732 HW) . 

(J) Total blockage of central core re;ion {annular bypass of 
scaled df~nsfor:s) · 

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

SOlUTIO~: (1) Use Vol~~ Scaling (i.e. KW/ft3 water) 

RESUlTS: 

(2 ) Qcor-e 

Qh,yer 

Qlayer 

\ayer 

• 4.1 ,., ... 

= 450 ~ (9 layers) Target TMI 

• 6.3 ICW 

ft! 
• 9 inches 
.. At:l)spherfc 

Test Vessel l.D. 
Test Pressure 

Pla~ to Wall Gai) • 0.300 fn. (3/4 ~locked) 
Plate to Wall Gap .. 0.150 in. (7/8 blocked) Test lildel 
Target Test lilc!el Q 
Spacing between l3yers 

• 0.23 ICW/layer 
2 1.25 inches 

Olayer • 0.21 101/layer} 
Qtayer • 0.40 ~/layer Achieved 

Qlayer • 0.67 ~-/layer 
166 115 

(1) Bofling !!.Q! Gbserv~d anywhere ~.Jring free convection . 

(2) Threshold of local bo11ing (tcp layer) only observed when 
tnlet fl~ reduced by use of Yalve. 

(3) See Figure attached for actual results. 
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·r D~ M, a..~~.,~ 

~ .. "' •• "' • \.... su' c..:.. -t-,._" -
~r.;·' Fru Co~ectJ.o:1 Beat Tra.cafe.r Caleul.at~ 

.... .tU TbrO\lih '"PorOu.~ ~· 

A. Ca.leubte four CA4Uf 

0 

1. Syatar ~enure • 900 pal 

Is:.let USfiU&tun • 280~ acl lSOO, 

1. s,.atea prcc•~· 1a ata:lapberic 

Inlet tape.rat=• • 170°1 aJ:d 200'7 

1. 
.... .... 
3. 
4. 

5-

Pcr.IU ~ 0.2% of 2500KI ~ 6M5I 

~re dtwided into 8 nsicns defined by apacan • 

leaiou vitb por~ udiu::a bu cl.ta=etu oZ lOS fl2. 

Porou~ llldiu:a 1s clcf1Da4 by ey~u. of .4" cl~ter apaeecl vith a 

pit~ to cU..a::eter ratio of 1.065 b a atage.red grid. Tbia nina a 

porosity of 20:. 7or beat tranafar area tb~ ~d• of the cyltn~•r• 

arc i~ored. 

oUI'\liU J 10t:-o:.ya" of porous &atui.al, 1n follovilll aeoc:~ttry. 

,:o· 
......L 
.i.... ~----.......,.....­
'· ...... ~""-1:-..;;;.:;..::::-f ,.., 

T 
14+. 

1 

3. 
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Results : 

1. The but trazuhr rate required 1o the porous ~~ed!UIII ia 306 Brtllhr ft2 :o 

earry -.,. the but amcratcd. (If a temperatura ditfcrt:1c:e of 100°t ic 

-. . 
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2. .lt a pr~UW.ae of 900 pa11 free coavec:ti~ provic!u 1::0re t~ eoou'h flcv 

at 1Dlct tc:.pnaturu of 2t0°f o.nd 350°F to prevt:lt tbe ..ater frots 

n .ac:h.tDa a&~\:ratiOD. 'l'bc hut tr&Mhr cocf!ichnt u of ordu 

2.50 nli/hr ft' 0 r cad cba tcpe.:atun rlae appro~tdy 1°r. 

J. At atlll.capl:uic r.eaau:e vith 1.nlttt te=p~ratura of 170°f «h~cr, free 

co:rn~tica cloea c.ot pr~id• IZ:lOU{;h flov to allov water to re:siD sub­

cooled. Bence local. boU!q "-ill result. 

4. Calc:~tiona uaiq C:SF correlaticn:.a for beda c~ut!q of 300 to 800 

~rcn particlu •hotl th&t at at=oiJ'Pheric coad!t1oa.5 caF v1ll pro-

~-. bsbly ba u.:2cbed. Bcwner, clue to the low po..-er JeDerat1.oG ~ tc?eraturc 

rlae vUl not b• r.ipific:aut. 
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