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S:;::.e or ~he f'J:p~~=e!t!~ bj· c~:~:-:/ ar",~ PO:":3 on the !pr~a.o! o~ !1r"o ii.
thtn !'ulll" ~n : tt:: air ha'/p. :.tlfl:'\ .'lj:~:r;od. Etl;c;t tor ~ ho t.htnno:lt 1'..21'1
IUd :r.t) :::0:;', t!ght:.y pa cke d r~i!', ~r.(! q.'."! 0:' ..;:.:-en:i In 1\:1 ~'lo e -:)I',)d~nnt:J

;......... ~.~ ~f!O :r~ t ,,11 a5 b~ t'lt"'~r. l. nncl 8 ~.JfI p'r aq" 01:1. 01' vert!.cll.l .. rtI ~:l
:.~ct'.or.• a::.cor:i:r:f, to ttl/' vo.:.::::!" 0:' .';,,1'~9 :-et' unit ::l.u'face n.:",('Il.. T~t"o
';'"OIlU:tll oc:q:~rn clo~tlly lI~·.h ~hn.:l" ()~ta~r:,,'; ~.Y :'"r.: 'e t al fer .,.r.::l:l. c:-l~I:J.
1/;'l:lt' hhye t~e::l ,Uz:c\::t:led in II. 1-':"fI..,.~t>u.:l :"'j:"l:"C l....:~ \lorttlin ll.~p1Jct.:1 of' :h~'t

lH::o\Jl1l1~on IU''U CQ:t~1llU,)li h"rf!. /7
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:: II. r:.....;~ ')';8 r ..~o:-t": : ~ .na ~.h~wn '.~.J\" ~h .. :\pM!'lLd '.:It' fir~ a:o:-~ cr!~:i or

1I~~ : r :.'.!:: a' r cI\n 'cit I\c.,:c.."r.:. ..·: !'O:' : y :h" trlt.r..u.!.:1:1~:)n o! TIlJintion throue;h
th" ~\h: ': .. :.1 f:""):! t n., \ ~~.~r.~ :.or:~. !n G~i:: "'~.~ ":.h'! f~~:' e.ide of tl':.A bumit"~

Jar;1! :::...... , :';):-'I"al"'d ,. .. rt:::II~:Y A11h~ ._~!.~ "as t":<t'n ~'Y PO:".3 t.o !.:r.ply that the top
of' ~h ... !'~ .. : ~ .. j ~:~ ne t :-<>'::/!.VIIIl y'"lLt":-·a.-~:u:t e!' h.. t lhu Ule b~t:oc, Ulnt :!It

: ..", !':=~II nt-ev e :hl' r .... lt: t...::! -1~ J. ne ; <.:cnt:-!tutt' n:'~r.!. !'~CllJ'lt:y to t~.e IIp:'f!.l\d no.:-,
.oO :1\: I\~.i. dB 'ho :oo:!r',~ .....:-1 I~en!!':cl\r.~:y ·.b'o>.;.Sr.~l,;t :.n!! dl!p~h o~ th" o:-lb.
':'r,~.ll ~";JC:t h'E~'nll ":! n!II:\.:~'\!rv. t~.tl ~.() 'l:1:!·,,:::r·.!~n3 conce:"n!.ng ~~.11 st:4:1 con~r1-.

h.::.:c.u o~ to'll! r:~e t>nd tt~" ·,;nlrO:-::.t:, of' tt.Il co:"'!.!.~ ~ol'\i.it.!.on~ llI'!.th!.n the fuel
t'e~ .:1 DlH'l'I':l! tal: ~hlln h.i.tt:f('~O. "':80.in ~l J re;.-oZ"~ /!O'tO f'-G'cr'.o~tn.: ~:iultD

ob:.a!n"~ vs Cu.:":". IU'ld 7omi(;' J 1'0:" .r.~ £jl:"~I.·i ,:)~ f::,t' in t.J:ln rt:O:'ll in at:'l:' o.ir
ANI j:~::·..;.$I1"~ .:r. tA"na or tho ct-II.: tlll:c:t;e or U.e ruel bod and. Are ~o'Jl'l;1 to gin
NlYl tl e!.::.:..ar to thollt': to':' or: bl. ' '.

L,

10

~.e~ the dot OT~r ~ ~t'~~tea pnr un~t·~~~~, ~r.J ~~~ ~A8h p'~r ur~t utdth of tire
~ro~~. 4n~ the aur~:~ r j~r.ol~! !1a~). ':0 th~ Axcr~go fnctor botwnen the
r:a.:u o.r.~ thA tot' o~ th" !\Io: l·,,~ Ani ia t f:lr IU". 1n~!n.i tely wide 'l1lrtlca~ fl4r.o •

•:'he Y&l ufl G~ it's Rh...o :.he. luffl x B .t":-.otea radia Hon h'om the bu-'"ni"l: sene

'l:lhe~ ~B Ja tho b:o.cA- ~o<!y :n:..na1~ "aitt.t'!<! ~r:: the bUnl1r.g lone, fqtho
o=.:..~1vity or ~G burr.i~ ~~~? ~n1 h tb~ heigh~ or the ruel bftd. :n the orper1-
1Il"r.ta pc:-rQ~4 t.y Por.J\ ~l. 4: 13) the o,:,:b ll'U UIl'.1t. ... ly 25 Olll wide (J.2 CllI ct lloat)r
Dr.~ _te h"1ght ~.uQi11 ~4 CQ (3Z.5 03 at ~llt). The ~i1um (laRe h91Sht was
~~~~ft~n }O ILnd 4~ 00 00 that t'F~cDl V~:U8S of P are lf68 than O.2l4 J . Tho
t:'JM'I:~ zor." ~8 .~C!.. enC'.l~h fO:"~. to be tAken B.lJ \Ullty(1), but tor 4 f}~e.tO
elll ~h~r.k ~o u.1aa1v1 ty~ ~D approxlllla.tol1 0.Q4.l') 8(1 that tho rnt!o c¥t/~
18 Dpprox~=lLt":y ~/20 ~r ir..... LB. It b for thh Nason thAt the ccntr1but:ton
o!' tho r':Alloa oould ho lUtSltlotod 1n oogpGrloon .1tJl t.h4t of the rnd.1,QUon ~12
tho ~urr.ln& lone.

,. Coo: 1118 in thll 1\1111 b9l1

1n the ~~1'1o(1) or Fan's crtb da.ta') a. valyo or a x 10~ cnl om-20 - 1

d~g C- 1 was noauaed for the aean total coolin« coeff1ciont in the ~el bod.
Vo nov oonaldor lhi.o OQol1l16 in 6:-e;:~')r deta.iL

rn~~ ..d, =~oh or thto report 1s de~oted to dl11ouao1ng tho effootivQ cooll~

1:'1 :'unl 1"·oda vht~h nNl aoro ltshtlJ' p4clcod thAn ~ri'pll. Tho n~on tor d01t16
thLG ~ll that 1n the .~rp~r1nont. bI Curry and lonat2) to bo discuo~ed bolou, R,
tJ-.o t;nn~ tTAnnfol' ooo:'t11.l1ent,10 not OOnDtMt for thQ 4irtoront ~o.Ial bolo.
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:':"l":~ ·n.,',;". !.._~ :r. .::~., ?~ '-'lit ~1~1'r.~ o~ ~.c b;:?:v:r.:'::a~tona to ~ :u.~e tn-"hat
fo. :~";J_ :l,_~ ~, r.""':":'.~j, nil ill thll 1.:rt'e:"ence in llh~illt t'et1l'eo:1 lIet\:II"."'IlD an!
:.,: :.':'" .I'l:'~. "7:-:" a~:J';f'I! fI');-~.~:!~ on c;&n b~ 1f,M ~':~~. ~n ~~S o~ ~.e aurrace to TOlu.ae
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"'::. filth nuc h vlliu~8 lI1111at'y ~h!' Ilboylt condltlona,'Oo that the COnYDOUOD hclQt
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(4-11)

( .. t t) that. ho.,;p. DOW beat! obtained are thencc n.l : '. l e na (:.1) hn,!

A rs"t.t

A e.,,~

'Th" h: 0"" con,n t! 0 no cnn III AU be ",rltton

S ? O.~!Dz.-~ (61)

1
/1LJr,ri s '/ o·5t. J» hand D 10 0J:l (6u)

:r !..h~~ "or.:lit:'l~ is r\l~f:~·:(>t!. '.he air in ~l;' cen tre or tho veM,1c:o.l p48Saaoll
:''':::1\::::1 ·.:::I.r.... : ... l!. 0 ~(1 ,I'll:: thACI O!l ~~ eax..:l:u:n tlurfnce ~nl:ljlQratunl rll10 of
~::.:'::. ':':1 '!l j.:J"y., ~ ':'11 ')0: r,,,..(,~? and ..') (IltJPI"Jprlate to II =fJo.n bo\U\lUry lAYer .
""::';"'::-lI.~'J:'" o!' ',.,::·t)C, ill C. ~ CIi(/! Q,ppl'C1J:~12~t.~ly
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.. , . ,:f '::t~ """'.!l ~":r.h'. :..:: o ;' ;: ,f: ell (1 :n; ll~:..:·ltlS could alao be
;, 1;'1-::< I,:' f.":,:;: Ill: 'j: .. • 'JnJ ~ '.:or:~ {t::.) 1\:\:1 {51 ~), In ~O:ll~ of thet criba
;',.J ." (: .::) ••I;.~ w.t'I: ~:{ C~'D(',-h~:-:J' lU~:1 Y~'.1."':g(n h ~Il.S l~O Cla. 'thUG

:,: ;, ,H" ,~'y '.n. I\~'-"\''' ,;Il';;l~!\lr:" .:10 :Cr\f; 8:; "s ' is (lor OVllr, Ho.~Yer,

'",:: '1 : ;.J :"rl:.'!;~.I.•!~!3.":t'" rh::t .. ~ o r' ~~~U'/:O~~ ~e~'A"~e~ a "?AC'krd b~d· &t"l.:!.

...-~~ ... ':;;"lJ, •. ~•• ",.,}!l ••• • ..·t~{"n :~·:...9Ofi~~·t':'" I'v D'lJ".I! ~.l': ~~:: ....~ J.lIj' ~ rfl'gard 8'J~~b eonolue.iona
;~.•1 .~: .. r.~~.:~. r.: ·.~~I:~'· o F II t1.. ·.Jl:~A-;,t ~.:-"':_~ ~r:t :l.t!o.,)~.fe Ilr&=en~:-t~.s :lore thlUl
:~ :id:. tlr.: ;': ... 1~~I\·.lC~:~' ...

~. ~.:';~·1-:·~ '..;.f\J~'. :.) 1\:'~'~.)~:::...:,I.~.... '.) ~h~..t. in ~ret ar-ace. Thl?
~ ....... ~\,.~ ••• t, ... :.,. n r.dr,.; ~.\:I l~·\:·(....::~~:s~lc :e:~Ln~ r~r ~t;lJ:~~~lns

. '~:. :"~ ~- •.·__ ~·~f~';.;.~~~. ~:i :.:.;: :',,\ •. ~ •.J -".1t:)3 a !"!\t ~~)r 8:'':lUt:-. An
.~ ..... :,: ~:." ,·:.'r.·· ..~~. yt"~~••. J:~ H ro:"' n :s:~.~:~ :J~~ck i, ~ppro:ri:lA·.ely

" ~, '. ::: .. ' ,\,.,<:-1. :!" :;.~ 4j:,~ ~II',} Vf':"~i"A~ :Jurf~cu ot' ,.~:h sUct
", r.: :.. :' ; •.C! 0:" ":'~' ~:~t 'I'I=-:'1l:':~ 'lrJ: ~jl~ r c ..:;~",:-y :n.,Te:-llS ~,,,t J\;~ to n hl!lgh4
-h. " .. ',~ ," ~'l'" (,;o~ :ne: .;"lff_~! ..r.t. tc: '\;~ ruur :turfs.,)'!lI b o.br.'ut 1 ;It 10

• ".1'. -r : C' ~. 4 ~ *" :; 'f • I "

I

J
i

"

-. :,,·tl:l",:Or. 'I'~l(;"r:. :;', l,n'{ ~,r.·, !d·.~:,: x:' ".htt fi~ ".as h~l'n ca1;:ulllted(1)
......... t:... !\~:"l':j~)!:(,fn tJ~r..~ ~~.f':"'!. ::; :H) r6'~~Lj;u.t1"n r:\;% trd'. heated so1id I\urfa.ce,c.

,. _---':'-'_~':'.!l n "!" ... '. Ii t .Jlcn1: t.:- •. :.l': 0" ~)C°.: :10 ttl" ~ (~,v . rerDdl a ~i on lI::lU 1:1 bo Iflll:l '..luI.n
_.-..~ ... • J' • • ,_ - ~ •• ' '" ~ 'II .".' B" f. " ~ , ," f"·' .. '. It" 1" 1 - " -1.~ '.. ., . fl • • '" _ ~ " , ~ h '.. 'J..-" > I " - ~ /' e_ ,,\:l. '.). t.I11i e (l •. !lin co, -£ ell. ell • II ,

r 1; : -.'," :.:,~._.~I .-rl~,;.i~;C::~. "!"hf" !.~·t.:.?~:1~"\.~ r-i.~~ tl.bov~ ub!ent 'CUlft ~hown to
~~ : :r... " -·t." 1':31(" I~X:;'IO:·' :"".~~!ll .rJ. a:~ ~h.' "'oy!-; or :·:t~lat:lon 81\:.1 l'ecnu'Se o!" th~

:-n~~-~.r. :it.;-- ":.J t~!J,: :··~·.t:!.. ·!C:"l 'l~·~ ::::J c:'S t~·':::=-"~':.-r~::,,;r¥ thu rera.diRtion dC'cza,~o.!"S

;::-; :'" ;"!'j: '~!y ~, •.~, d::l ~'ln~I' :.:l,'1r", '.::,.):1 ':.h·' ~ r. : ll",n', !"ac'.laUo!'o. ::0 that tilt! "b'o..."
rI.·. 1 .. •• f

.... ~. 1;._ 4 6 ~1~1o:' 1..'4"'r-.~. ;!J n :t. .... l.~:::;; !':-.·.i·:':i.~~ !1.~~~ at! a t"\ra1. a·ppr nm.... tion
~h(· ~u:I~;~:"l~jon ~ .. !lir: Ij·' :';"''1:.'_: .'l'·;·~L~!t.tIo:.v ~-'~.Jr.. ',\e ln~~dent of' ral!tation.

,,:,.-~:,': :'t> ~h" "r_ ~ BlI l\ to ...: :o.~ o~' :lqUll.:'l' n;~'f!~ of side 4~and hdght h
Il.;"'''!'l '.i,.. "".'::c,';on :-,'1111 :'!"";::n ',he ~1I0 rr.d~ ~o ~." ,;a1oulated. The.dillta.nee
I,,, ~."":\ ~.'.: it. .. n;~:'\:1\ ::l :.j\+- "If! Ill) ·.Im~ ::he product or the aquaro 8",B .

Ilr,;>":r,!'l t,:' n"i£hh'~'~rltl(: r.~;llt:; ond '.h'" lnti.naily ~ J"!!'rn.diBtlon from unit
:;~u-rnt~... 0:' '-I')('tfl ! 5

I
• I

t (: , r./\' t h.. fl'IlC t ~ on 0 f .t:'a~,; tI t ~ 0 n ] Oll(\ throUt~h the opQn fOnda 18

y ~ '=i- (\ 1-~)

A: ~h':lur.h 'hl':,!, ", ,,'JIL" :-','::1I.~,lon (·:t.n:>n,";.: lI'; '.n:n the 1Ut'l bf.d. t1Ie onl,y
:'I~ 1 .~:'I !''':-:. ~h·~ \;;";".- ,"l.:;.i 1.J ", .. :- :l\.o:"!'I,'-e" 'J!' ~.h~ l\:~~ 'bed and this 1a & a::uuler
~:·n;'..:c:: ~~~ ~h,:" .1";9'1·f'" :'~t" ~iP'11{-:"" ~hf} ~.~: ~-~td.
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vri:') o!' th,· :"It:O r,;/fl 1:1 0.10 :thel\~t.ll,.: vlllll(!, or r, and t'? bcine,C'.ilJ and
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r:\ngv ,,1' A M:d C • !'l. f2 ~:-11 fl.') on.! 0.1 rtl tpoct 1" t.'1y. ' B.Jcn.u =,~l f2 18
!1:"Ll1 :', :~ u~:~/IUr:.I(: t.o L:Olllli,h':" th.. :\O br;\,!~ ".: ;":,vlnR Yortlc1\l ~:I:!l\gca

tl~lc":ne lIn.t.Inrol\trlc~od flo.- o!' (dr, lind in tn,. follo'''lflt: l'lcctlon tho ~onv(Jotlon

thl"\.lUl"h b.rd:! or ,JnorGolr~d t'll.!l. ~r ttl'! kind u:'l~d by Curry ttnd Jona 121 coru~idoNd

in t"IT...3 of tho flo.. lhroug:l prH:b',l br,·dB. It 1s of 1ntoreat to ~oto 1n PIQu11nS
tr.'1~ l; .. ::tl·l~O r: ....nd f:-: oiifl'ot' the froo buroln~ of lIuch boda my "leo d1!ror.
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~;\~:"t: ;~(~: ly wi..:. ... j~~":'1 fl~·t.J::; ~h:Y"~f'h ·~~·.r~ t:",!.~ .: th:.t ~t:·:·r::r~~ r··ar~ (.~ ~::B
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3.~.2. ConY~ctlon 1Q~3

I!" h04tlt1 air lCHvc3 tho fuol bed verticallya.t a DX!(ln Yeloolty "'

with a to:tport\lul"'O G the C(lnvoctivo l033:ror un1t 'Width or fire trente

W 13 cnb:u11\tod lUI Tolw:;o tlor un.! t base area or ruel boJ •

fie. 111 t.nkon nlS t,ho 1>1 r donlSl ty and cA aa thG llpoc1fio hoat of air. And

th~ !lurflx ~ ~"~otO& exit conditlono.

•

q~. 1.)7 x4{';'''"3x 10"" i4-r.'9~ +3 o;;~&\~+-fr. e~ ../~On
f -1 -1

~81 ell: B

For -rc;" .~0OX "nd e~ ., }00 d(fr,:' ".:"3 bt'(lC~ll O.?8 <i:+}\) Cl'\l C'.l:!I-~ ,,-1.
The lnrt,'t"3t Vl\~ \;0 c~ 5--+)" in :,~,~:".! C':ti'l':'i:::ont" lr';U abcut ~.1 cr.:. t:nld.n&

.. "I ...,... -~ -1 hthe nlll.~fltj on hUll •• os a nbo::. 0.1... C/l~ C;; II • Tho d~pth 0:' t. (\ fuol

~."d 1l'rl1l ;5 c... Ita ·.hl1~ tho hCl\t 10:011 6X;'lNlSllOd per un1t crOll:! :'IOC~~N\ Q:"
-') -'l

t..~e {tCVl\.rlcjng rrof':t ia leea t~Vln O.CJ C:ll C:c",1 . lthlch ill r.or.'l~r.:ible

co=~rod »lth th8 for-urn rndint~on rlux which will b~ ohown bolcv to bo
, -2 ~

(;VOr 1 1»4 .. CC: II

:-1,·... tnmt. ja

...h-J:'"'6 9
i

~:\ ~!lf! ~.e~:t:rt'~t:~:--e r~:1l.1 C-'\l:s!.r:g ~~n~t~("..n

und X ill th!' dilltAl'lCP "hn:d '';~ t:;(' !':re :"ront.
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insiJe and outll1do the r~ol bod.

- ", 6..(

W" ~b: 1 ";:0 :'l'I:'::~:'C th,,'lt the t'J.t'1 elt'Clentll onn bo

3:l"~:~',: Il',::~"~':-'J. 1i~:"';i.IU''1lir:~ any effect 0:' tho1r IIMpe.

r :-~':'~",~U '.~:"~'::' :>c::-r.:"~, ,I rct-ci:tld be~ o!' height 2: for a,

.... j ... , \~~~-l')~
W ttt'

~h'~ Yo', :;'\:t!l ',: e .,'! :;,'0 rJ! t:: 0 f tr:~ flat gluo", .
t6-

~ ~ .... '.~ ," 0" ,--,1.;0" .r ,I:: "/'0:" oc:: '.j' o:' : ';,1 ~';':"l:l ~:t ':.hl~ bed. A 111 the donal~y of'

'l.:1I C,:1/':I. l:::,:,,~ in.; th;~ ;0;:.,1 c.:' h,'~J t:· t~.::!·t-\:~·,)"Ul'\("'/ elves

vJ

l.

( J.:.t w )

n t"~ ,':\.
6 P :t ~L'_l l: ~ fr·~rv~~c{'

p ('1:- hr. !~! tl L ~

. -- .• • • ~ ... OIl

::;.;:;,~~ ~1:~::;t: !"or r,,~, 'In.l '* O,!Ul\t1ilr: (~:?) bOC0r.:811

(I t 0-'\f w o~ ( 1 .7) + ;'S cr~ )" b ~ 9't A
- - L.J I~ -::y:::::-
6~,.....l "-

'4-~~_~A + 62S'.J""L ~s-.J-
W - ~ , " ( )

I~ :>.~.:\ ( ~ .. Yen.) 14
1.: l:1'y lJu ~lo~·."l :H~l''' ~;~l.'lt thn ruin !n momon t ua; per unit.jrOa ("th18 flow frOm
Z1J:"O Y('~Qe~~y ;" A4i (1 .. ~~) whl.C'h .is },j":S t:.Ml (17:~.75; It i~

r,)... ~,
':'~CIL\!l!'l -~-.-, III II'.• :'/)l\t .. Olllt tnt' :r.O:l'lt'ntU::l toms can be noGleoted ocn::paroed

•• ~) _I

.".: th '.~"~ Lt:oqIlIOCY and th~ '!:-Ilt\:. Th'J fhtr.}oct of prcllllure variation within the 1\101

b'd ::<1/1 :':c! ~'\;:lUr:l"ll cn1.y it'; Il:l };01"1), tho \.;tJd ill cioop 1n relation to tho width or
~;'" r::'\nr. pllL1," ul" nil', Th" rlrl" In tn;;l~ro.turo of tho cUr at exit trolll the

I'll; or :' "r,o:,-' 0:' th1l fuel LIlli' C'\'l'r tho ln1dn1. to:llporntur-o:dUferonce 9 between
: . D

tr. t , hr',', : l"~:cl I'n;! thoJ cold cdr /l'.IIY bo elltll:ll\t,·d rr~:nt:. tor'tho ho"t tranator

fer :'V:'';' "I "t:nvc.- ... ~ (l~, nnd i l,. en n bu ~ho1rn thl\ t tho hnt,' ~rn'nllrt.:r tor all th.

.;,,"-!,: n;,l,.! <mo /)f cJ un'! " In rt.o eo f\101 l'odl! t D hiS nou~h for the air to be in

uf~'r":t r""'~'Jlj to tla· r'l/Jl 1I1Jrt'''ClJ to::lI'l'ruturn• Th\l3 If 9 1e tnkon All ,3000oc l\n4
... l., ..lJ-.' , s'

-,) II:'! C.',! C'II.1 W l:ll'(Ii:/co~ (-l' .. 21.00"- 1) in e.g_II. unit. which for the

v !\;t,~ "r A.' 1I1!,)J 1Iy Curry nnd fo;)~ tc }(Il1D th."-.... ~5 om/ft. Lower t8mporaturoa gl'98
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P.f!. :. In th(l :'l,/,::on .hu,"O s-« 0.; tho rftt6 or llprftld decreeaoa J"l1l1dl,1 w1th
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FIG.l. SPREAD OF FLAME IN FINE FUELS
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