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. ~;;; .1. ,., >- : .. ~het:ffi~l -confilµcth:~ty (i)·_:(i)(i)Q3·(i) cal. rfieF-'Sqj :en.,. per: set; .. per ~· C./cm:;_ t_liertnal -, 
f! :' . .,_,,:;/ -'. ::;,-~ ••, diffi;Istv},t:y:(i),,,(i)Oil:2, s@; cm, per sec.,. speci,fie -heat. 0,, ?:T,,ear. 1~er:gm,. j;JeF. 9 C.f.aN:' r>·? ::' -~ ; J • ':.'
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• /· :bhiiee 'ptoj;Jerties Vary slightly depencjing 0n 'toe kincl;;0fw.hfaLRi11,incr.eise· i~ t)Ye. ; I, <:',,-/:•::··;"\ :· , .. ··. m1te'Hti:Jf_the.'\vlle8Jt 6ai1ses 'a,·JineaF'JnCfrea:se iii tlie•thenna;lC011~ .· 

i:~·:f,;i/:;,,/; <·.'.:-:. ', _ ,ii} s}jght :d~_~rec1,s~ »i1 _· t\le,.tj}en,1_<]iJ :ruf£µsi,ii-ty·,,~!1c1., a,rr:)'.ri.<cF~aSt ~)i::tae ·. r ,:;:, :\t ;:~,~-.:, ' : ,,:: .. . . $.eat;, T:he,,migiaticih ,©f moisture thr.0Hgh. ,the. wheat lN~deF the .i,h.flaehce · 
\/{. :;?:':'.°:(. ,'.: / _. P. )l. ·_ te}lljD~rahire. gradient causes. tlie tl}ern1aiL PfOJJ)erties _ to\ vary at. differ:ent 
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~\jj~jf t;JJ':-i;:.,\i;;'t : 0 {,, . ·~r;J~,ict,ow ( · a-···· .•. i f O ) k {:. 
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tl~~~t~l!ti~f 1ifl it~1~!~f Ela!f £;i~;;~~, 
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111:i~11s:1S"ii:.:si~:t!Ji£i.f ttI~i;s;:s~i,,i, · 
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(i~jf;'.[!:;{f I,)ii!::t}:;;;~t:;::z;:t;~~Itt;t:-i:!d~:nf!tl~r:~;1f :~::t::;y~:f sl:tt:~i!.:-;·::-~.~- . . . 
·{;-,:. , :\:~ ~~.:.::11c1:~.igtait~ · \vili~n . t1iiere: ·{s ·a, tem.per~t~JTe·· ·g,ract~e11't : 1,n ~vheat·; · buit ,;ii¥iGhls··, . 
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,, ·.,,• :/~:;;~ :· .. :·: tw.0· l!@iJs-:of wheat 'M'ete' ·.use<ffi. 1.fi · ·tlte ·1t.esjts. ':\r}ott:roi40ftfs,weFe.1Wi@t311·,~ 

,,~~IIll!illill!}liil!JJl~lif i:1~ 'M 
;..'.,:..;-.'/ ,-\~. ·,69Ji,tc;l'wt':~f. ~fl'e: yv,fu;eat, \\rq)S ''i~G~eased. !O~(stetps'.:tif 7,.. !l) ~j'. _'T'~<i ~~~pnid!· t~f'-ciff .. . ·1t\ ... 
· t' :;::-;°' '·. ~@m-taiined. :r5 ·:@% 'my .'1{reigfi:.t. cif, :m!J.0ist~Ji:e· :w1'J.e11!:!frr.rsjt1:,tised. · ill'.it\vas te'st€'d.t1il:it'lif1s( V,;L,:! i';/;:~; ••,.-1,. ""',•.,> •,,~., .. H ,_e•_.,,,... ... • • "'•' ','"'l-n,,'>~h~• ,._.,~ •,"<•,•;'..lJ\':1 

\r:·;:: .,.'.·;: ·>sta'.tre:atj;d 'jtfuep. Jij-e£@r(te'a0f.lc-'-g11cceeiillµi1gJes£:.iif~wa~ ~j!)ai'.ifiaJil'¥' ·dfieel ... ii);_:~m:;iii \\:t:::\tf~i 
• • • , • • , 1 , • • ~, .. , • • , ., • , • ,. • , • ~ '.t , • • ... ,;. ,,,tr.~ ~ .J..,. 
/( /: -~ ... its m0istu~e:06ri·iiem,i{;· ,b·eiJ.TI.g ~cl'@eiiea:s~d .bi:1step.s '(;(jj· 5 •. 6.%,~ , :}-;., . :4··.: .:">:·: : :•.:.} ~ .:. .. ~;t· - ,., .. 
~ ... ~. ·r. i•,1 ;-•.: ~i·"·'· I -'-~·'· --·· ' I •• ••• • ,. ••• ··~-~.',~-~·.... ... •• ., ••••••• -·.~: -~".. ··,:-........ . •1;~~, . 

. \ ',/:,; . : ':._;'. ;;;_:-: · '.X'hk. l!J!i.0-istm,r:e; .e0:ID.i:bim: o'J{'Gllie · w1feat ··was'· .determiheiil: .Tuy· ~a-m:,,-.6~~-iilliiirr,f .• . tr·~ 
:-._;\/·\~::~~!e;_.~.~~~l~~·:5:(:"~~a:~·.Mi~,~ 1t~lteR tf9~· the ~¥1.~n.iJ¢<wWJe/ .. , ··;~:::Tu_pi~g· ·. ,\•;; . -,~r;. ,:-c,·_. -t' :w.,Jii'.~se·.--1\T;~J,e . ~'i]:eiglfecif ,."'.;f]¥ef,t 'dr-iecl:',.ini' ~,, Victtia,ia.,m ·. <frven. 0-tt ·: J!. tbr 
,':_-:~/:,:.' -\::.1~t~Jg}i fi);/{0i' ,ajv~ek @J $0 ·~ay~):. 'F11:~· JT'!0i~t~re conie~t:was)2a;l~,~l~p . :?! 
:_:\;-tt .. ·2·;,eai6J1i:sam+.;rifr01n 1€s: weig· ·ifi,t lie£<i5n~<arilill :~ffe~. clrJ;·;;i,ng· -~ :f,futa,~Eitatg·· ~-,bfHt:fue;~ -'fill~= : t· 
••1 " ~ 't , " ,. .t;-' ,• • , I , • ,. , • , ff. , • ,1 , • • • 1 • .., • 

~:; .:;_ :··.' :: :: .. v.aitues~~~ai, \1§ed~.as -t-l&~· m0i'sture ·~oililjte~t. 0i, :t11<p\~:-l1,e'~t, b}c;:i.:ci!g. '.tie~t~&\: :,.;h ;; :;::_,;:;:_;,;.,::::,- 
~- -.;-~ .,-,-, _ .._ •·~- • J >, "-~ ~ ,,f ... 0 • \0 '•A•<,,, •• , 'J ._:• ;, I• t • ,,1 ~ Isl ,.;:_-, ·~ 11. 1 
'.·t.· ,:,, ;: · ·: ,-~ ···: _._, 1.\1,tePIIBfue · 'ticimweraifia&kb"t ,fh'e- wlieat lira if ii:0m:e ·to' ecpitl,Ifufuiiillitil :wit:i:r";£We~'awi/:-;?·: t' f jji~l;Ji{ililif ~li1ti1:~~ ··:~·······~·.'·'·'"' 
·.;Ji/ -. . .· i:ititi:abteim.piei1a.tiM0ei,.o'.f:.itllie ·¥rlfreat),'Plii's·.ill~foipertK:fsiire{:i~lails6.··(alled;,tllir 
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FIG. lA. A side view of the apparatus showing the insulated box, the motor for the fan, 
the thermocouple switch on top of the cylinder, the control panel for the heating circuit, and 
the thermos flask containing the ice bath and reference junction. 

B. A top view of the apparatus showing the heater at one end of the insulated box, 
the thermostat at the other end, and the baffles for controlling the air flow, as well as the 
cylinder containing the heating element, thermooouples, and a small amount of wheat. The 
control panel, thermocouple switch, and thermos flask are also shown. 
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:_, .v, =a: V, :-, .. f ·A;, °Jo(O',;i?'} ~-~a.;t: · . ··.,, 

l1J~iil~i:.~h~ ;~•::~::·:~:f ~:2::~!::}polnt,&o,~wc:·,0 \ •• • 
ir;/. {: ~?_)~-~hat :om.hr: ~ne__t~fJ.:m: of ·eg,u1~ti0~ -~81 is sigm1,fi.ciF1t-, · is ··su'.13~ti1;u~~cl inyo 'eg,ua~ie~- :: .. . : ·, :· 
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_,- .... 
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:~?,:f-.-;:_,.;i,; ,'.,yl;(er.~:,v:jst)Jii fen!lpieratµif at' time·t, A.;.. is a co~sfam.t:'deter.'~irr'iecl-£roi11.·the: ~~r:ti'.!;i;::i;;tt:;11;t::;,tt1ic;}~es::~:i:·:;~:;:;::r,;if'.C , .. 
c,, . c,,,, !f~,n '°,S E•bbatt(2) ha• derwed >he eq\,at'°" !opan expenmen< ·>m• -,h,ch : i · .... , 

• .... -., .. ' - . . "' 

~v_=·J3··+·.c;_1~g;_/. · ; ... 
. ~· 

. v~ = v, · __ t )1:; ·.to{q,,rJ i~~"·"i: · . . ' 
. ,za;,1. . . . > f. ·,_: 

. . _ .-_ 13.~ ji(~a) ~--~[~, J1~~,a) :;og.~ ~ .:tJ.: ::· 
·.'An:.==-~-P!n '- ----- · ·· · 2··. lil!n. · ·• :- -2·~,- ... · _@1, 
· . · · · a /2 J1{a,,a.) _ . · · 

.'.-~·-.::::,".':.,,..:\a)i;i:i;l Ur:i:s th.:e fi.PJ.a1 temperat11re. To .c::alc11late ·K: one experim.emta:I p0int, .. cho1=[e1r., · . 
~:\:.:.·?-:'..~ ;·~P- ~liai '6m1:y· ~ne, ferJ!lif of :eqililtiom -~81 is SigJil~,fi.c~wt,·is·s~b-sti,tu~ed iIJ.:to"e01uafi0~ ::· ~· .· 
t))ll'.: };; .. :.'.::($J,·,'.;;tfJet,~; ,,:C\ci; ~ii .ci!J:10:/4~ have-:]pee.1;1 c:al'el!Vlstte~. ,, .. ··.'.'.-:-:'_. · .• ·, ),-,,· :~ ,. :.:',:\-.•::.·.::··t: 
i_'-j\:.:i: i i\ ;_;A.!ftersph~ .y%1ll.ll.es of. tfu:eiri,nal s~md11_eiti-'vi;ty. k - and ,ther-JWia;l_ diff1;J.s~vii:y · 1~ ~a:ve .. 
~1.f\-' :-<·, ~e~:·Ga1~w1~ted:,,:,jq<f spec~c heat _i~ calculatedt 11sin'g ·egNatiop, -~6J. ·· ; . . :, :- .;. · .~: ·. 
:} ::'''. .,· _: .. ~ ·: : :"Jfqci~_tke~ry·deal~ w:itfu· the CGE.@uctioR-OF hea;t 'i-n,a: cyfa1cler \~rhen'_the, initva·l/ :.: :· :·; :·· · '. 
1\·::)~:·1-.0i/); :~9,~l,: :~~:,b(rnill1cJ!rY·GQ!]:@~iifori7 _air1: gj-ye:#1-Jiuf .does·}wt .im:ct~c~~~-~e: e~<tc_ts:\1f; ;,(:_,._, '. 
:· _>,_, 1>\: .,. ;,·'!t~~pernt~r;e: <::hanges from o;tr~1er, s~m"ces. ,Xt ha:$ :beep, 1')0t~d ,that __ durrng tlie' '' 

ti~tiiti~:i;f ~f :1~1tE7!S~~f ~il~!ti~t::ii:1; t '.:./t\;: :Jla;fu:b6Jt; :aRd. Meredith" {!L) .. If dieFe Wer~ ,no movemel!l(ef moisbl.'~ oi challl!g1, 
,:;~)\j' '::'\ .. ,fi th.e::ta_errdail pr9pet,ties d:~,irrJ.g> a~. e7,;perii¥1tNt eq\:Ii1:ibiili1P.R sfuo:q:H,)ii¢. r'<=~c1red... . . 
t~{ \{\ · 'i} ii~ '80~ t~. ici@ihi<. F~; this r~asor,;_ it wa sid~ided ,t0\:akuia'tri 'i?he'ib ertna!1,.pF:~p~i~ \. ·: · , 
;_'.-::~/~':;: :; ; _; ~ t{~$- .:fo:;oHi. 'i;k·e. :t~m:p·er~ttlres. ii t~~ wheat a£tir !I ®O fu~ .. ~f. lfi.eating_. ap'.q .:~~. eon¢~ . . . . .. : - ., .. ,: ·•"'··t: ....... · -;·:. . _\,. . . . ,• , .,. . . ... ;;:f- ,, :. ,;:>,· ·pi~l'~ ~hese vah,res with those deteri,1,J,1Red from th~ _final. tempe1:a~nr.es: · Whiil_e ,'·. 
~"'~~- 0'(,:'-,· :/' :~~~:::foqR_ef do ,not~r~pr~semt 'the tl{,1!-e the~maJ pro;J_D~Jities at, t~e ,initi0-f 11R,Oistu.,re :; :· ; / . ,: , ;s ..... '- .... ,, '• . _.. . . . ,. . . . . , r 
i,},:.1 •· .. ·::: b@)!ltE)I~tJ:ieca,ase o'f th'e.moist~1,re ~iW1'.aticm, th~y sltould::be -a:b_ettei- 'al)prq;\:1-. . · . 

~~,~ ?1!1~''~?t7 thM,,~hp::::~:z~: ::,:'1~~t,·,s:l, · > :\ .•• · 
:/ !\.:<.:; :·,_)jh:~:·tii.e1i~al coJ.iJ:d~cti;iiy. 'wis, ca:lo1.;1lat~°ci fr.om :th~- -S~©P!= ,@f thei.ct:ir-v:e, ~b~ .· 
:lf '~= ./>;:,: :'t~J~~-l!f'-~hen j:rje. i&ria(J~mp~iaturries, . .givem in T~bt~.):-;: ,~•er"c:! .. P!<;:>tt_ed: _ag~ip:st:i_ ··.:i .... 
·-··;··,(t-··:~""-;-~~·--'._ ... -,._:·-I·_-.'._,.: :·,,·- 1·-·-··--~--·,.£·· ·h·. _ _. __ _. ... T--1~ -···: -~11·~· .-_ ·- ._ ••.•• ··t' ~-d_ ·_ · ·-··.'t· .·_ .-'-: 1···- ... ,"-,c ; ,, ~f '°gant""''~' • e ,a&Ns ..• ' .•.• ,ese. e~•U•"'.,,U, t772'"e '. ••: ,Or 7~ ..... ·•, , ... i 

··.·-·· 

·';\ ·- 
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itf ~?tti1f i~:iir~~~:i;1tf i~t~~t~&~l:ir1Jf > 
s. ,;; ::/' '{:' /:ct~:f~~:i1~s ~~eJ~rf.ies_ si~1a:Her .. ~ince tp<= :tliiermaiLc!JijGluctiivity' _is i1ni-_ersdy · P.r0.~ .. ·: .° ,' 
;·f·;·'_: .. _ •.•. ·_;.i_:}}:-:':~;." ::·B9;~,t~<iltfri:l.:~,to:'t~_/_t_t®.!:!· ©'£ ±Tu.~ .·eqjiiiJ~o.rL1!1ffi· ·c~v~:;:.:t;~f ~f~I1!·hs ,ef ~~~\·-f iµ<:tfo8:!ct·;-: '· 
~ !;-;.~~:;·/?:<)--~ ";"'f ·---- ~ ""''"· ~- 

. _ _·;:i::i~~I·~ct·;:'tI;' 
•O: ..;.,_i~-~ .. : 
-~- 
'•0' 

.'.·:w 
. : ···_::· ':~it 

;' .. 'f .. ,O. 

~·;, . .. ~~ .. 

t·:t:".' :_<; '.'_ ·• ·: ·EocG:-:r~. ':. Wl~e sl0Jie,·0£ the eq1,1i1Iiqriim.i cur,;e'~J·0ttecl against the ;adfos· Eoi ,~neat c0ataii~i~1g. '_:, ... 
·,;;',.. :~ .. : ·',. :· . .2· .. ~,%, ,4'.''!:i,%; ··6·. ~%,. 7.:~%,- and :li5 .. 9% of' rnois~m;e re~peciti-vely.' · : .. t- • . , , ·• '.· · ;:c : • ' · · :·. • · ~1(.,::-~,;;:>;''.'?;.>··';._,•.:/·..;.;·· ;s :. • ',y;;· .' , : . . . .,,•. ,: . _.< , . , "' : . 1::;_ . ·: . '" ,-·> ·;:, . 
,:\t1<:'.}'{ iha11:ihitre.thei1Rii'.:co1u@u(:fiy,ity0f ~heit ;6onfo~ni,mg· 1nore, tlu.an_ .. ;t: 5,% fui~is~u~~- 

l!l!illf ~ll! it~i21~i[~ttf i~li~~t·· 
t.':t<'):t. ·20Rteiit '6rf\tllie wheat .1µ~ar- _the center :mid 'at~ei. iue@r-iihe,·¢~ge' .of'"the =.'cyfoieh ,·' 

. ·, 

. 

... .. , ... 
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CArjAIMfN J_OUR,NALO]f T'Ef;.HN_OLOGY. -VOL.31 • . .. ·.· .· .. ; r.' 

cAtt1JLATJI©N bF .. coknuc'FLVI~-~< :0:IF~~St\TITY · .AND· :s·P~6IF~;C .. :a~lf ·,· . . - . _·:4:· .--":.- :;_·,_ .. ·, _ .. _,, : ' - - ·:· ' .. -~.,-,·. - .. ',: · .. ' '_'_··- -~--- 
''The .final fempeiatu'r:l'! dlistr~b;;i:tiOfl. curves sil111li-1ar: to )those' im Fig.: 2' were. ,.· 

• :i1i:rawt1-: £@; ·~a'c·11. test 911 th.~·. wheat· and froin. theiti'· t1i:e. ;a:t~e~ :ef 13', G,. and a 
-~;eve ·1c.alc11:l~te~f 'l·n:\}ti.e test'i ·on o/h@at' :coptatifag -a,tipre-ei:atMe atn:o·un,ts ·or . 
"'119is:tmn:i, whe;;re· ·the· eqqilibrilirn curves.' are riot straight Iines.: the :straight 

_·cP9F'iilOtlS'-:.tllita'\\rn: thtO¾gh the, pGin-:ts :&oirp~sp'ond1~g to · .. ~he· .larger. tadii- ~r¢re 
:iised .. '.JI'®e ·1:\1erinruL 9onductivi:ty for \~ach test was then caliu,latecl: £:r.@m 
.', '· · ,• :r4'J . · :['16 ' . - . , : .• '• . . ... ', ., ·.• .. • .·I • · .,,. • ..... ,e_q:UqYt.lOFhli: or tUj~ ·. ..· ·.· .. . . . '. . . .· . .· .• ·.· • ·. .• ·, :·. ; ·; 
' . .=t~r' reaso_~s disc.u~sed: -aboye, thes~ -calcula ti~ns · w~r~ · ~repe~ted iisin:g . 1tl:i{ .. , . · . 

. •. ·, : 't'e:mperatup~s .. 0£ th~. 'vlrheat, a:fter 1Q(i) hr-, of heating irrstea\'Lof rt.;he f.iniil tempeni"'. \' ·; . 
. . . t~res; i,n (kaidng the e'cj;tli]fobiriuni . curves. 

1 
These latter' -v~h1es: :0£ •CC>fild.tlc•tivity" . . :, 

·-- .·, ~re:·,cfaJ1tid.. th.~ :k/ ·va!}ri~s .a:nd'. are g-i;en in 'Fable Uf as:weH a$.tlie kva:lw,i9 • .:foil .. '.. '·. ;· . . ' . . ' . ~ ._: . 

·; TABLE N.I 
.':'. ', .. ' :·, ···: • . . ·. . . . . . . • . . ,, .. " . ·•. f .:: .. ;, . 
. · .. : THER'.N~<\:L <;;0NDUC'l'IVlTY RESUETS·FOR WHEAT AT VAillWPS 1if0IS\rfRE •CQN'l'E~TS · 

;·.; 

:: 'wie~ M0istHre··c0n,tent, ,_;. ·. 'Thermal conliuctivi:tY k, 
· " ·:- · Jbt bfo, ' · · • % dry weighe . caiL/.sq. ,qn.,/sec./ C. · 

: ··, · · . · l .. · ... cm .. 
·' 

· .... · .. ·'l.4 · 

·.t~/ 
· 3:0 

;3·;.6 
,4.'8 
· 5.·6 

'. 6J) 
:· .,.7.,1, 
. 7, ."1. 

. ··7c-:I')•· 
8,3 

-1!0:.8 
12':2 
i5:·9 

•,' •,. 

·.oo©3l3 
.•,0003:'1!6 
.000332 
.000324 

. /(j)(j)(j)335 
,(J(j)(ii328·. 
.©0©325. 

.. ::.000341.: · 
·0000352· 
_(j)Q(i)33;1: 

, • _;000342 
. ©0@347. 
,000351 
,000343. 
·.©©0367. 

.; :--· ~ .. 

; .00031;2 . ·. 
· • ' .·0()©324 

.. · .• 000329 
. · '.,000329, . : ' : • 

... 00Q332 
_(j)(j)@336· 

·.000828. 
:000355 · ·. 
.. 00036lli . ,' . 
:000345 • 

•· .,0003(34 
.000358 

.· .. 000364 
' ·, · ; .. ())003'7.9 
: . 0004:00:. · 

; ~ . . 

:;. 
, '1 :·. •·• •• •• • • ' •• ' 

.. 1Fiig .. 4; ul~e k' vah1es of therrnal cirnd)Jlcil:iviiry ·a~e pfo:ttect' aga~mst the .moisttirre : .... \-'-'; 
fom':temt .of ithe··wlueait. Tab1e· In a)J[Q Fig, ·4 'i:Ndicate tlra:t the-'.therma:F COF.h :: .. -:-; ·.>:, '; '\ . . . ' . . . . . . . . . : ', '. ~... . ¥. . . ,~ 

· . ductivity 0£. dry '\\r.lle?tt is ai])iproxim~tely Q . 00030 cal. per sq. c~. wer9ee .. per'.·· . : ',. f: :(. ·,~'.· 
,°C:/0npc, am:tlyaries s'tigfuHyJ0r 'the tw0 wheats m.e~sqredandtn~t .it:incrhtsei: .· \,_: t{j 
wifh.~o.igty~e conf~n; at- a Fate of ~P~toxim.ate~y :0 ;,CJ@OOrn7 .. ccVl..p.er.. S9J: s:m::,··· ,, . ,(/f1 
·:~er 's~@. ,"per:: C./cm .. ·for. e':'-~FY .i % dcry ;weigh. t ~~~rea:~e in ,mo~stur_e ~on,t~l'l!U: .. ·', : . ··/( ?;: :p~ 
There is'.a-.considerable dWfer~mce, between.the k vah1eg a)!1d k' vafoes. o'f: the>. . : >'jJ 

',J.:':tKei+~~f 6o~ctucfiy-i:ty .2,{ ,if-hea;t~ich~fl tt-:co~t~i,ns. 1'.11iore·th½n i-: 8%.~0£ tTo:e-Jri··. ,>:.); ;/;(:5J 
· : weight ot 1n0isti.,ire. · · . -·. · .. -:: · · . . . ,. · · .· · .. .- . · ... · ,~:f~ . 
. ·; ·For t~;.·rn1cu:1ati0n-:0£·ti:i:e1'~aL:i1,iff~§i:v~ty 1c,· t)!ii v:alue$ 0£..4'~, A2; aro:qi ~3/: ·.:- ./ :,? 
. were.~,rs~-'.~3:k~ated. Msing eq,uatien··~9]·-1'l~en one· p~imt was .G:hos~n. fro1m. 1~he .. >· ~·: .',.- ·· 

-.?·- ~~p:er-im~n tal tii!'ie~t.empetaihare eurve? ~,,J.iere t was r,,uffideHt1~, 1~1:ge· ±liafofu:1jr : :. \: , ,.~ 
"\ _· ·0ni. tei-l"R,:. c{f _'·eqUatiOEf 1~S], Wa$. sikl1ifilqap.t, .. ·and . these ~~values.·· f 91; _:'._V'. ~pi~ .. t;·~Ver.e < : ... : . , .. ~-.~ f 

~~oiti;~,~~ ~<iOi•~:~'(:; ;;;i ; .. ;~~'c)f'r''.r' > ·. . . : .. :'.2:r'.)~l;~ 
.:.:rt·.~- .. - . ._., . ·'-! 

··;ri{f;,iJ 
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·• LOT 2 

·.- . 

4 . s: •,8 10 
. ·,· \ . 1M10fS,'f',ijRE . CON~E~-T ltl, % DRY, WEl•GHT':. . . . 

·.wrG. 4 .. :\7a,riatiOl1 of the the/:~i.a!l conductivity 'fi' with the H~Qispure;pon1ten1t.of'1Jhe wheat. . '. . . . ' .,• . 
.. ,. ... _•,-_: . 

. Jlu~ r_esmlt~ of the»;, calculations ~'"t the ther~~li c,H£iuslvity -~ for. the. e~p~rL . 
. Iiile]l}.tS, are~ gliveR iR Table IV. Tl:e therma.1 diffasiyity was, als.<l <falcufatecr 1ii.sh1g 

· the temperanwes after Il.@O·-hr. of heat~ng in, placeofthe ':fiiRal' te:Q.1.per.;:ti71J:(i!S Yr, 
··.,_1 .,.'-, _: 

TABLE·l'\Y: 
- ,\. ·- . . ·-·. . ·•. . .. / . . 

J'H<ERM;\'L._t>WFUSl'VITY R:ESULTS·OF WHEAT A'cr V,A,RiOUS :i.UOJ!STU.RECONTE.NTS·: 

· Moisture content . % drr weight ' 
:. / Ther.~ai°'di.ffN~i~iiti./="-· 

sq. cin,.~per· sec. . . 



; -, . 
:''L4 :.·~:]/ 

• .. 2.9 
.· .3:,5 .. , 
4.5.-·· 

.. <.f:.· .. 
.·· 6.9' .. 
· .•6.'9 .··:.t:,£- 
. ·7_7 

9,,7 · 
•. ··.··· 10,.9. 

:L3.7. 

·.,I 

·'0:.:842 . ·. -·,0,:s·!l!(i · 
0.825• 

.,Q:82"21'. • , , 

:o.:s53·. · ~: 
@issg · 

i(JLS:58 :· 
Q .. 881: . 

. (i).83lli.· .. 
Q.'.860: 
0.'828- .· 
Q:.831 .0.-sz1.-· 
0'.•·821: 

•'.•--., '·,'.'-"'• 

,'.Y.~1-ae~-or ·spec~~ 'heat.are. given foF•the~ ~ad0ushi@i$tlire ·Q0Ht¢~t§· .• or·.j!,hewJrr(tgif-: .•. ;: •·· .. 1:t·; .. :. .{ 
:,:f-,_.;.:, 
, ... :...- 

,,,~f{1)~ 
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11i~tli'.!~lji::;ik';;,}7f, ' . · .. · t> •. ' .... 
; ·,,~,- .. ,/ ..• :. ,.., a. 'MQ0.1.T[l.' THERMAL PROPER'FIES O.WW:HE/4T: .. ill I/{/{ . . '?': ... ·.. . \ .,,,,, 

:.,· .. ·.::\ .. ·;., 

-.-:.·· 

··::,: .. .:·it: ·,.·. ,4·. ···.·:-,s_· _.;~:· . :.10 r12.- 
::;;~<~-·c.· '_-;>_ ~\.•-" .>. . MOISTl!JRE eON'J:ENT ·.,liN• %' WET' WEIGHT. :- 
*·~L}\~;J/,-_:.\_·> .... _ .. :,-·.,.· ~--_·. :..,_.,.:.,.;· .· · .. -- -: .... ·. . .. ·,.-. ·, '_.·_,: .. ·-· ... _.:.. . ·. ~ ·:,_ __ -:,. __ ··- __ :_; _··(-~·-, : .. ,..__.y : ·:- .. :>. f;m.,.5,,:: . Yanat10n·•of.the specific-heat; iv:Lth the.rn01sture eonteneof tliie wliea:L •.. : . · .. ·. ·.' . : ; '; /i\: /:~ :tSpJii::[(i~ 1'\'fat ,(a\i:1.e·~ obtairied fro 111. the experimental resulit.s.: ...: .:. -'- -:-7-..=~ Specific ,pea(va1ue·s . ''.' · · · 

·.;: .;·;,'.;;:'iI>~taih,e_c;L'.fr(iini P,faJz.p.er's :equations. ·' _;, ' . • . . . ' . . .,· ·, .· . :. . ' ' 

;~:,t(J;I/:1:IF;~. ;It,. ; • , , .. /.,ENtRAL 0msiiiss'?N : . . . : ·· •· . . . , . . . . , 
/1/;.~~~r-:.:?';)~-~Jifr.i·i:~ey$ff· ¢tp:eifi~entS tfu.e' 'ef£~ct 0£ &fu0iS7fit1,Fe, ©R,,.rbhe therfflal pr0pe1rt1es .was . ·:.., \'·::r< \,t&,6£~1d.;:·~ne>e'fliect·w,a~ dide 110: the p,re~fn:ce @fmoistl!lf~ ip: the khtiat .l~ern'el9 ·,'._- :> · ' 
':,f\i: .. :··:·an0.':the.·6tne1c;~a~-dllI~.t$ the ¥J]ligrati0n.G>f-~oistu['e frnrn:tlie·h.t,t to':tiie.acio1b~ · · .. · 
}.;:_(;'.){/)v~~~t,.a.,riclthese,two e£tects tolilllcl 11ot,fa6 s~parate.di Tlie;N1igr.atiqni\@f $U.1t0ii:t~re '::;· · .. > i~t\~;r~e~f6¥glli. ~li~ \1Freat ·faek pfaoe !by:,4iffusi;ft: of. thf ~~ter' :iji-pot, Jhr~:mg;k., the:., :~ 
:;-;,;ii: .. ·::::•,,~Fi;t(:)rga-;ai,;tmila,i; .a:ir.spa0es· ap.d,by :trlie ii1tter<l:1rang;e:~f :n:i.0istJitire foe:tw:i:lem the wkeat ·•· < · · tt1t\2;.-t:)1t~r~<its;: ~;a} th:~ ii/-$~t.i~iu,ttdwrig them'. :of the~e'two, ;pr0cei9eltfue'.~&s'c)ti)ii6±4 ·,.·. ::. -,; . ,: 
?t}t(:<i·:~-~~if$91;f>ti9~::?(~a?=ei:" YstPQr bytbie. ·,~hea,t0(q~M. ~flY,r _t1}~, g~-~~t~p'.l~~iqt 'PlJ.i·' 

~~.\:~i;·;~~!!~;t;:t!t!t!!et~:~~r:~::::t~::::;t::nt~!~!:;~;~::~t~:\~:},~~:::~·. 
; ::-\:· '\~,sqrbe~ 'th~s· ·u:xef~1'ur': resi:rrte1 ~-n a· .fu.i:f:a.t''tv_aFJ.~fe( f_y.~m, tfue __ centrai~. aj_i~_ :t~)~ar<;I '. · .. · _ . 

/4 ••••..•••.•• ,µ •.•• rn,de·. of ille.cyl,nd~· .• ThIB. ocarr,Eerol.· heatrn~·~.··' ,aw.·u····. ·. '··' 



····· • .. · ..•.. ·' ,, .· .~r"!'t7't0f:.;r•~9,L0Gr i'"L '\. ' ' ·L''•''Jff{!if21 
.ThisisiUu~trate!cl°by thecr:esultsilil 'Ta:1:Hes IUm'lcl:·IV ;foi(tfu.el?,' and K~Yalues : )··.' 

. i1iL'ther1nflt conductivity ~nd :1:m.~rina1 d1ffasivity):e$p~c;tiive1y: ,~-u~irted ·du:rtni . ··.: 
t"1tre J,nig~afiOH Q.f ·IwlOiSi:l!lfe:aF~ gre.ater than tfae C.~ffeSpOll@ing -k and K values ··. 
obtained.atter)wiigration. ::After· eqti,ilibtiu•m:'li.ad ·Been reathed, 'there·:was a: ~ :;-:::1 

, •gr~dieJJ:t iti. mofatl!1<re :c0n teat across tfue '. wl~~,:\it, 'Tl~us .. tfu~ therrnar c01,:1du~ti:v.ity ·. ;:_'; (,if,: 
1:vlti~i[·,aci:b~s· :~ ~adius ~f ~he. cyfimder;',b,ei.lig J~ast near'- tkti ~i~. iljlt;i Jve.sttist. . . , ; • , : · 
.. near the,_oJAtside. a.s i~dic<ctt¢dby tfue·grc!<ph_s i11Fi~.8,. ·. : .· .... ::·: ... · . / ·. . : . :·/_:;.;i.'~/ 
: . ·. ;fltte firri.e _geQJ!uire!1 fe:rthe· temjDer~ture Glf tl).e_·wneat t0 tea_oh·_,eqii1>ili·~:tii1cn1,:,i. <-.·-./ :;-_4 
·:d.<?pended o_n tfu~·n,:ioistµre·_conterrt. _M: fow 1i10i~tl!lfe '?ontents_ t~eiequilibt~~ni·;-,·._.::,-;;0·_.(l~ 

··'·t ie~peiiat~~e~ .were· reached in less tlian. one week; at l'iig1aer rytofal_tire .qoritery'.fc~ .,J,:;,; /:: 

,, >: !~fnltt~t~r~i:;;~r;!i!:!;~be
1:x~1!t~~:-:i·!!~,:;!r:!!i·:;~!:!;;::;· :/\};;jj 

,tl):roHgh the.wheat ~nd its. eflect 9n the. therma,l _ eomduc,tivit.Y· iFol_:as· du:e '~:_·:x)/~}; 
;;m~IS~Ute··m.o;vecl throµgfu the Wheat ·a,ncler tfue:· i,nfluence ,oftl,{e 'tei£peratu;i_,e:, : i,·'L',. , . 

. . ·,g:raJiel\11:; the,th~rnral'c0n<du9tivity9f the '¥heat near the central-axis decreased. / · >.;·i;\; 
/- ·31riG): its temp€r?,tl!l:iie rose. The. rise.in.'temper;:i.tume °il'lcFeased theteitriperaj·u;i_'-:':·.} .!}if."' 

, ... ,gridient· aCFOSS th.~ wheat ah'd :m:or~. rnoist121re :Ji>egan' to dififus.e. thmug:h_t,h.e._:<: :.r/;~:::,. . 
. · \ ·.··:: _. .. ,"ifreat:)fh;is•;P~~cess: .contiil!Ned· ,unHl.· a ·state _of·'moist'ucrz~ •eqciili0rj,ufui as '~vell· .i ';{- :,'\ :i: 
a ,• •. - ·;_aSi• t~mperaiui,r_e: e·quiHbriurn : had . fueem. estabHsheµ. ·' Wilether . -t~i? ~st~te. ·of._. . ' ... \ .. :\ ./;: 

.. · ·.·eqiirdiit~p;iu~ ha4,.he.em:-·reached ii.TI. th:e.til}ie··o£- aii•e:Xcperimei.tt ·11,;d\fncudt. to s~·f.· :-?,,::i/i(/ 
: J:'J,'le expe1:imefiltS were_ .con.sidered eompleted ":h.en :tn'ere wa~ IJ,O l~nget. _af,/~ '' •. )./) 

: .. '.' i ap.µt~Ci,aful'e c¾ang@ in ·tempeF~im~e oveF a R<?ii?d of a,cfay~b:ut.Jh[s !'Nay•have: ·.:_ : ·?·'J 
. · . · be~µ only.-~ gra.c;htrul cle~~Jern'tion-of i:~<F- proc~ss, not i~s ponclusipi!):: · •· · . . .·:· .. , , >;< :··t ··J 

.. •• . · · _ 'T,lii.€ graphs0inFig~ 3 sho~r how th,~ migration of moistu,re affect~ j;he ·1:~~/[~1::tr'" ~:· ·, : , . 0\, \ 
. -:·· .. condiw.2!\vii:y 1:ii~aqHr.61:1:~Jits. T~e ti\l.e~·1Nal comd1'.1ctiyity varies."~W11n. tl1e ,yl1~_at '!.·. ~-;}~l,l 
. ·. .'deperrclurrg Ol'l its moIStuwe• contel'lt, but. the· measuretm.eHts are baseill ·on· a. , · · .-. -:: . 

. ·. ·.:q01ista·n,t fa:hre ·of.co~ductivity_tli1:01Jig1D.out_tfue buik. 'T~ie._dJifferenc.e 1?ei~ree1ri; :;~; ·{.:':I 
":· .:: _·.: ·_. the.k ·ya;laes a~@. tlsi~· li' values of: ~heirna:fco11dudivi:ty sfu.owm:-in; '';[;:i:bk,I-f:t(' _ _,,_~ 
• I ••• •• ,indicates. that the: ·kovernelit• of Jilil.QiStJ,l!l'e ifl tlie' wheat causes the, J:i1~8;8U:['ed•:' . 

. . . -· :vallies '0£ therntral coridl!lctivify' t6.:be' 10\v;er ·t1iari tfue. act~~l vaifal'es if '11~-. fuove". 
· : )riteIJ.{had taken ptic~. · · · ' · · · · · · · · :: · · · ·· · · ' ' 

., .. , -:·-,rl).e thetm~l dM'fH!3ivity measutem_;ntrits.are also a:B:'e.cted! by·-the· :i,1itigrn~1~h.· ... :,.::,:-·': 
• • '.· . . . -. l . ; ;.' .· : . ··: : . '. . . . . ·. · .. : .. > •• '. . . ., • . • .. ' • .. • • • • .. - . : . . . .· :' .•.• ,-: .~ ·_ -~ 

: .. ·: 9Ci~?i!3tl.l,re. 7'<11b_le IV.:shc,>;WS tha tthe K values decrease _ata great~r, rat~ tli'al<).: ,//. "'.·{) 
.,·.:·,-~_he :i(;valties ofdiff:usivify '3/her,r the·moistuire c.~ntent of tTu.e,whe~~.is·in.crea;se(tlJ. -: : · : \'.?):, 

. Si,*ce theK .vahies are a£fec~ecL by the i;nigration ·!c>t moistfarf .mofe ):ham, ,tM ::;•; ,: >.;-.::-:, 
' ·. ',,/ ~alues, ·this •ind~cates .that. the r,migration-•of. rn0istute causes th~ mea(,;,i,nthl .. '. ;,·~ :'' '·,<{ 

. Va'1ues:p:f th~rmal g,iffµsivity-,tO '.be.lower tl,ian the'a;ctlilal .;?,lU~S if llO I~ilig;at10.i;i; ·; /;·:,-:.).•::} 
-Jia,d .. fa'lt~il p'}_a;c~'.-' ; ,. : . · ' · ·. . . · . ' , ._ _ .. . . ·, . · · _ : :· · . · -: , :. · ;::,)/,· 
· · ·· , :fhe spec;:i-fi.¢ lueci.:t p_esuil:ts. are ·also afE~c;:~ed; by the.,m.igr.ation of i!Jilois'f\ure sin:ce. \ :,'-, 
.tJiey·cl;epem.d. :Oti. k'.atid.. i Using ttre ;k:'·vaif1.lei:0f londl!ictivJty ·and; tFfe''k'. :Jalu6~-~ //\;·· · . 

. ··.o(crtfftisivi6, 11:i calculati,ni··Jhe ·speeiiicr hea.t, :~his e.ff~ct 0f migrati911·.\v.i~t-f~---· .. ;·;-: 
. . , ~e~s;)--ll'0wever after e0m.pari~cim:of thes~ cakailated valb1es of specific fo.ea;t'.t\\rfth· . "i'.?>i·.' 
:·.:, -th'Q~~ 1:!.§trrg .Pf~lz11~r's.,relarf;ttir,r· ,bJehvein sp~ci.fi:c:·heat a;~d- rhoi,,tufe CQI'lt~n:f in.<'._;/ .:,',:/i 

·.-··:. · .• ··_··.···_ -.·:.: .. i·· ..... ·: ·: .. · ."''.~_·:.- .' -··, .. _ .··-·:···. ·.··· .. ·-·.··t, .•. '- ···:·-,····.· .. :···,, ·_·_,·_.'·.'"~---···:· -~">-':.:~ 
. • . J, 'Fig: :5;·i:t appea,Jis· th~:t c>mt val}ues·.9f spe6ftc-heat are· stillc!]Jnsideiabl,f aff:e~Jecl: ·: /·. ··'>/r: 

'<2~f~•~~-~on @f ~o;,~:·, . • . · · · · · ' :;iii?i1 
'\ .,.\ ,.:-; .·' 
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llf?,Q!,E,·'THERl'vIAf, PRQPERTIES O.'f' WE(EAT.. ~ .,. 
; _·:/?} ~\.': · -· . . ~ . . . . .. ' ~· ;- . . . . . . . ... . f·. '' • ~. - • 

(~;'.f~ .. / . -~~s mentioned above; th~? is ·a~slight difference _in: t1}1e. th.en,nal 'pi;ope1fties: · · 
: ; .; . :· · ... ~ fot_ the· two -,lots '.of wheat used. Tl.tis may be partly due· to the dif£ereiice-i,fil the:.·· .:: :· · 
· :. ·_t :: ) ppoce<ilt1>re ,orf cfu.a:mgin.g the moisture ·coNtent: The first lot .o'f ,vhi=it wa~, dried..: 
:/·:.-.s : : :~fil'.~:-fn_oi~~~e.'\1/qs:graduallya~d.ed.· .to \ti w~ereafJ the secon<dfot was·d,tried by,' 
ti': .. : ... : .... step~ gind t~~ts: ~-ade ·:b'<;AWeen the -drying···peri!:)d~ .. After :the wheat ~ad been. 
J"'}::;::(::· ·( _.<i0rt1,pI~telf dried,. ii:s a1bi1:ity · tG> aiblsorb. m oisJufe .may havc.e -been . ch:anged. . . · " 
''\f /' f '.. Jicl{l'l0WLlS,>GMENT ~x?- ·-;:.·.:.0j1u.i1.au1th;r-~yishes to NI?Jls:~.g~atefJ;I1 adin.o,,,Iedgmen.t ;o '.Ol?.i>rf ,Babfo~tt;, 

,,mii~er whose tlirection tai ·experim.ents were-carried ,o.ut..anc;t \yh_cy has given 
· :Ij~J:pif~1 616.:t1d~1~. _in -tlrre· wri;ting ·0{.tm,is. )Paper. · · 
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