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CSJ£CTI~E: To as~ertain the Effic~ency of cooling by free convecti~ within 
d~:-aded cere. 

ASS~~TtON: (1} F~l has collected in layers over central -core region at 
grid spacer elevations. (15 fnc~~s ap~rt) 

(Z} Heat g~neratior. r!te of l.=xlo-3 of n~T.ir.!l full ~~er 
(2732 F-JW). 

{3} Total blocka:::e of central cr.re :-e;i!ln (anr.uhr byJ:t!SS of 
scaled di~nsions) 

· a) 3/~ blockaca 
b) 7/6 biockoge . 

S~.UTION: (1) Use Vol~~ Scaling (f . e. ~/ft3 ~atar) 

(2) n r: 4 . 1 ~ 
"c~re 

Qltyer = ~50 KW (9 hye~) hrg~t 'j'io{J 

= 5. 3 KM ----
Test Vessel 1.0. 
iest Pre~sur! 

ft~ 

• 9 in:t.e~ 
: At::-csj)hed~ 

• 0 . 3:i0 'lr.. (~/4 51o:t~d) Plate to ~all Gap 
Piate to ir.'all ~P 

Ttr;et Test ~b~l Q 
S;cc1ng betw~n l~yers 

a 0.150 in. (7/S biocled) iest ~~1 
• 0.23 K'liflaye:r 
• 1. 25 i nc.l'l!S 

Chyer = 0. 21 ~/lolter} 
Olayer r 0.40 r.wtlayer AGh1eved 

ohyer • 0.67 ·~-/layer 

R£SUlTS: (1) eoiling .!!Q1 observed anywhere dur1r.; fn:e cnv.?d101'l . -(2) Threshold of local bo1liro9 (top 1ayer) only cbser~ "'ne:n 
inlet flow red~ced by use of valve. 

(3) s~ Figure attcche~ for actual ~sults. 
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1. System puuurc • 900 pd 

I::.let tc;>!rn~• • 200°F and 350<7 

l. Systcc p:u&nre 1.a atmoap~~ri.c: 

lc.lat t~eretu:-e • 170°F &:ld 200°F 

1. Power ~ 0.2.% of 2.500~!! !ll~ 

2. Con cf~ into 8 ;egioc.s ddined by &'f•c~~. 
3. J~g1ou vttb porous :.edb.c: ~ ~.!ttr of lOS in. 

4 . ?or:~~ ~!~ is de!bed !ly cyl~c.-s of . 4" diL~tc:- &?Uee~ 10!;-,b a. 

i'1~'-h to d1:::::.t:te:· ratio of l .ObS in a a:s;,ere:! arid. ~. £1'01!£ a 

pc~~sity o! 2c:. ror btat tr~!er ar~ tbe ~ds of :he cy!1n:ere 

a.te 1$aeree. 

S. IJsu:;.e 3 "trays" of ;>orous ::1S:e:1a!, in fcllCJ~."i::i; !~-:..::-y. 
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~uulte: 

1. ~e but tr&.:l$hr nte re<;uired in the porous ~dit: 11 ~'6 !!"il/h:- !:2 t::> 

c:.crry cvar tba but cce.ratcd. (I! a te:::perature difh.re::lce of l00°F !a s 
\ b\) \2 

·-- - ·--·- ""'::-~· ... _ .. -



T.~lta (co:st.): ,. 
Ua\:::~ batwc the flcl4 a:l4 tbe •:aface , the heat t:csfer coeffic1~t 

I - 1 . r~c!.red b about l B'I'ti hirlt wb~ u typic..al of f:ee c:oaveetiDD iD 

air.) 

2. At a i'reul:re of 900 pat, f-ree ~:IVr.ct!Do ;rcrrldc:s ~~• t~ e:l:r.lib !l=>V 

at 1::lee tt::E?L-atu:-~ of 280°F and 330°1 to prC':"e:l.t the ~tar f:-::!11 

=~chi:~& sr.:~tiou. r.:.~ but tn:16fer c:oefficitnt is of ordr.r 

2~ i3T11rc:- ft." °F a:nd tba te::::.,u .. ture riu &tf'rcx!z:nely 1°r. 

3. At 6t::.:JSi'be.ric pre:;..s~;l:'e vith i."'L!~t :e::;>erAttac o! l70°P c:- biV.er, free 

e:D"Vectio:J c!~ owt provide e:~o~h flcrJ to allcv "•ta:: to t'C01!n s~ 

c:ocl~. Bc:e lOCAl boil.f=:& vt..l.l n'clt. 

4 . Cal;:ula:iocs us!.:.' c-GF c:o:-r«l£t!~ !o:: be-'-£ co--....!1.s:in; o! 300 to SOO 

:.i::-C':l ;:Lr:icles sh..-.r that at ;:~spheric: c:oe.ditio!lS c=if "'"11.1 rro-

~l'.,!,ly ~= rud:.:c!. s~r.er. du. to t~a lov ~~r gee:-at!co :be tc:lpe::-.~:tu:c 

::-~c vill :lOt be s!..&ui!!.c:;.:::. 
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