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fh® autkO'i5 fflalies to ©sprats feis sltioepe appreeiatiosi- 

to Proles©©!? Iraest S* WiogenA ^miat* whos© diroetsioA tin© «ork 

«&« unfltosptolRttU to Professor fkoaaa- Otuftdospff amd lir* Bdvard ff« 

Harvey fot? their aavie© aad crltteism during t>h© cours© ©f 

tho worft ©md ia t'&© pr#tas?atlos4 #f tli@ auunifleript* 
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EflmRHIHATIOH OF WE HA$B OF WATER I^SS 
iH DBaffiDRATIOM OF VSGSTABUES 

immmctiow 

Th© moderB method of d^h^dpatlon inir©iif©s sufejoetlog 

food* with or wifehoxit pre treatment.* to tb.®  actleu of r$@u** 

iat©d G}-m»Fmt® oi air in which the temperatupd aM ^waiai^ 

ity ar^ pr&povly control lot*. Ja thiA proeeduge* the food 

p^oauct lose® water without deleterious ehfi^ges is either 

color* flavor* or cellular etruotttr©* If properly a©hy* 

drated and properly stored, foods ©ill mot undergo spoil- 

age as a result of sicroMo ©etivity or ehsaiosl change* 

Such a. product -on ab@orbiag water returns to near its 

normal sis© and appearance., ©nd whea ©oo&ed will have 

flavor* appearance* and tescfcure comparable to the aasj© 

product freshly coolsed* 

Ztt view of these eo&ai&erations it is easy to under* 

stand hot? strict the basic requirement© for dehydrated 

products are* Xn order to aeet these reqiulrements e^~ 

tensitfe research has been carried on for &om<$  time* Past 

wars 'have greatly stimulated the improvememt of methods 

of food preservations* $mt  as the Civil war stimulated 

the canning industry so the Boer war and to a greater ex* 

tent the great Buropean war stimulated the dehydrating 

industry* 

Following an European tour, Gruess in 1939 (4) ©on* 
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dueled, that dried products being exported from th© U.S*A» 

are now  ©f much higher quality than th© Su^opea^ pi?oda©te!# 

At present jBost of the dried food© la Ghina a^© &uh« 

dried* $he disadvantages of dependisag ©n th© sun for 

dryiag instead of using modern dehydratere are ©asllf 

reeogaisod"* The author of thia thesis well realizes the 

iraportanee of ihtrodueing th© dehydrating industry into 

China ^ 

A reviex^r of the literature diselosed that there was 

accurate information on the df^ring ©haracteristies of 

prunes and apples but no  iaforiaatioa for other fruits or 

for vegetahles* ffeis study was undertaken to supply 

orlgiEial data on dryiag ©h&racterlaties of certain vege** 

tables* Also th© study was raade to acquaint the author 

tifith Hiodera dehydration &M the application of modern 

technique* 
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As ©Kplaiatd in the foregoisag steteaent, dahytfation 

iu tli@ process of dr^lag WKa©*1 eontro^led conditions of 

t€ai>^»i6wr@#. Msaitltf and aif» olrenIiktioB*    Bi$ foliowiag 

Is m disottasiois of tlie^e functions ©ad their relatioiiB 

to one another*. 

Tiemperat^g®»      Evaporation of vm-tes* mean© the change 

of wster fpoiH a liquid to a gaseous state and its $w!>» 

saqmeat femoral*    fo ac-eompiish this ohang© reciiairee the 

©jipsadittti5© of a d©finlt0- asaomfc of heat or energy*    fha 

toapoi'atttr1© of the air ussed im dehydration iaot onl^ 

greatly affects- the tte# requiirod for dryirxg but olao the. 

quality ®£ th© flQiahed product*    tn s«m^drying heat de* 

rived fro® the sm i© «sed to ©faporate moisturs fro® the 

prodtiet and convert It to a dry or partially dry f©rs# 

Modern dehydration opermtes! from the heat of combnstion 

or froa electrical energy*), 

®ie iTOter removal process Is somewhat complicated.,, 

hut mx&t be thoroughly understood la order to appreciate 

the factors controlling drying*    There are two siamlfcano** 

ous processes ^hich control resaoval of water from the 

product*    They arc evaporation from the swrfao© and dif*- 

fuelon from the Interior of the product to the stirfaee* 

fhese processed continue until the drying operation la 
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maep^nded oa* %h® product lias come to a state of ©q«i* 

lifeiplmif*    la mm® ©aa©©> the eontvolling factor la arm- 

ing 1$' the rate of swf&cs© ©trapofatlon*    to ©there, the. 

rat© oi titfta&iOB of the fr&tey fs»os til® interior of a 

ppotoet to itfi 3w£a©# is A Xlmitiag factor.*    Hostetter* lift 

any 'Caso, it is defleatial to k@.©p in m%m that tb9 part 

play^a Taj ©rneh of tliesf pye&989d* dtpga&s wpoa the teopev* 

atwre la the 4ryS.J5g ©hmaber.    fh© higbetf the tenpef^ture 

th© greater the iao^e-as^ in th® a?at® of tratofmsion of 

aoldture to the ewftaee of the pvo&atst a»t the note rapia 

the rat® of dehydpatloa^ 

A^dei'ding t<& Cruese <3) oppfostofttely 1000 B»itio& 

theymaH heat vtaits are reqtiiFed to oh&a®© ©a®, pO'iin^ ©f 

mt®t? t® vapor In the dvftug of jtrults and vegetahlesj 

this- £i@ttj?$ Is known as the latent h^at of valorisation 

of water*    A British thermal tmifc la the aaomsit of heat 

req^iroi t© rais^ th© tomperstw© of on® |K>mnS of water 1 

dagr®© Fahrenheit, eoavevsely 1 B*t*«« of heat la libeff* 

ated when tho teapewitwe of on# po^and of Ti?ater la lowered 

one dosvee Fahrenheit* 

Air ©jepanili upon heating,, setting up eemroetion curw- 

rent.®- which conduefe heat*   Da-© to convoetlon currents, 

the wmm air will »i*e la the deh^drator and the ©oia air 

will deae«Mad«    Mf oooapiea a greater voltoae at higher 

tefflpevaturea providing the preaaas?© r^iialniJ coaatant* 

When on© e,ahie foot of air at 60 degrees Fahrenheit riaea 



oa© dogi^s Falirsahoit 0*01B01 But*ts« of Mat la a'fesQi»'b0a*l 

Th<& teosivora© of tMist- ie aHUOf t3?tt©#: tSI      thi;© flgtif-e i© 

som^wlmt larger .for eMngea at higher tcmporatu^es,. but 

fox1, general p«rpogea of eal^mlatlou fchd per&s&t. of ^orros? 

would b» sli^fet't if tbde figure 1B u&ed*. 

Zt %& possibls to dipj? vegetables oa? otfee^a? smterlalis 

df^issg*    la aay ©as© the air c/ill igrop isa t^aperature &3 

it passes o^oi? tli© tf^riag material*    Xt thit feet arad tbo 

■i'j'eiglit of the &if asp© ta&an into aecoimtf it will b^ fouinll 

that fch© ^^afjoraftlag prodtuot ijas -absorbod tfe^ aorraal ntia* 

b®r &$ host uaita (B^t*^) tfeat tb© air lasid®^ thoso Goii» 

difciongj ®m .gilrd up* 

Siaiidit^y     fhe ■'Sets1 poitit of aiy i& tfe© t@snp©ratW;r® 

to I'fhi^h air a»st b© oool©c| before fc&e aiaoixat of fflolsturd 

pr^se^t ia it v/ill reach tli© saturation potato    If fur* 

tfeer eooli^sg. take® pise© auS the temperature drop®, belot? 

t!ie de^- point oondensattei* will take plae© a»& water will 

be .forBiedv«    If fchie' sfeou'Xdt happen ija'the 4©hfCrater*. It 

«ould b© ^©^..©bjectioiiable because it would produce vm* 

evea relative Ijuaidit^r withla the dQHifdrater*    la ©m*. 

%$?mm eases this condensate m&f collect QM the product 

causiiSig dajaag©>. 

'®ie absolute aiaount ©f crater vapor that air cass ab* 

sorb (within certain temperatur® limits.) approximately 
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ioufeies with tacU 27%* yisiS! la t^sptsmtiair©* (S)      In 

otber woinSa the Xcwer tho faualdit^^ the greater tlie 

ttoistt&e iibsofblag •fow®^ of six5*    It tottom that Cbe' 

rat©' of ffloistura feaofal i& aior® rapid &t & low tirnu at 

a hlgb haaidlty* 

fli© j?at© of eifftpo^ation f^saa a tv&e watej^ surfao© 

Sa mif at © gi.voa t«aaperatiir» «aril«0 %nmm®lf with r©* 

lftt£v« humidity^   ffet ^fQater the rolAtiv-o humidity the 

IMB 'wnpldi, tha s?at® of Qirap6Vfttl6&- (2)'     ^@ jpelatiiro 

tetMity of sir may ^^ il©f!sae$ m it© p.0S?eentftg©- of 

■B&tOTatioa ^Ith sgolsttjg© trapos? at m given tempaTatux*©. 

and p#os(©'U2»©4    Mf con^lat©^ satni^at^d with water vapoi? 

at a gi^en t^mpopattst^© 19 at 100' potfQ^tt r©3,&tiir® immld* 

ityI stir at the ^aiae toap^mtw^o eoataialjag one half the 

atoount of water vapox* that it la «apahXe of aheovhlog i® 

at SOJS relative tatiMtf* 

Hie .relative humidity is meamasped hy saeaas of wet 

and €yy bulb ttonaometers*    $he wet bulb is lllte the d!i*y 

bulb but is eovered with am abaorbeat eloth* the le^es? 

end of which is kept in- a supply of wates? at d©hydl»atef 

temperature*    If &iij evaporatloa takes place^ tfcla bulb 

will be eo©led». ia pi»op03?tio.n to the ret© of evaporation, 

and th© yeaultant temperature registered by the ther* 

oiODteter^   'Th%® tenperatuf© will be lees than that.,of the 

dry bulb end the differona© la laiorm aa depresaloji*    Xf 



the air is. gatttipated v?4th moldture there will to© no dif* 

f©r©ac-# in the ra«i<ii®^s of ttjt© tm t^eyBion^tavs.*,   F^o® 

the&e feadilngx» thd rdlattve k^iidltif m&f be determined 

tbe main ^uvpose ©f bumidlt^r im tfee 4^1a7<ax,at©r Is 

fe© j»6gislat® tin© mte of 3B0&etu#e reoAovelf   Iia -soa© mmB» 

ao&stuse ia lai.i©fe froia tfce fiapfttee of the preduet mom 

■qntcMlf klam it eaa to© yep&aeed frora th^ ittte^ioy eelle* 

VhSkQ veeults 1A ^eaa^: hMPdeaiag11 ^Mcto slir©s a ^.Sf out* 

$M® Xafos* t© the pvoduett    Wt&n ease te2»S©aliig o.aeur© 

it psrevente -trandplvation of ©©istw© to the surfa-e© 

frcMai nhenee it e«a be remotred*-   In tM.® way ttoe d3?y4«s 

rate i© gpeatZy dee^eaoed ©itk a yeeultlxkg lops of ef* 

fieieoey*   Caae liaMtmiag ea» %« prevented fey inereaeing 

the li^ia$ditir in the dpy&fig dwuBteei?*'   fiais is beeaose at 

the toigk©* femaldit? eirapovatlea I© 'eleoer aad the trane* 

pl?a.ti#si eapaeity i* not exceeded bf the evaporation and 

auffieient ®oi#tw© i# broiaglit to the anrfaoe to prevent 

eaee h&rdenlsg* 

Mr ye^city*     Air veXeeity ia not a factor tthi$h#. 

in Itself resjo-vea aoieture I'foit the product In the dehj-** 

dration proeeaa*   Seat &e responsib&e for haatenins the 

removal of aolature from the produet^.   Htmldity eontre-ltt 

the rapidity of vater evaporation ssinoe the water vag>or 

V7hi(ih is alreadf preaent iss the air eontroXa th© anoimt 
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wtitcfo eim fe© fB^-tfe©^ abaoxtoflx! fof the air*    ^Ivet&Xat&oxt %xt 

a d^yer is. the fact©-r responsifel© for* th© e^on dlstribtH 

tion ■of h®&t aad hvmtdltj Kfa&ovjgfrxmt the drgr^r,.    It; serves 

two ]mvpo$$9 in de&fdratleis* Ca)      It «oave^e to tbe pr©~ 

dwet that heat £iee©'0sa-r7 t© evapor&te tia® moisture aiad it 

al®o earries away the water •©■apor after evaporation haa 

taken plaee*    Such more air is required %n the former 

thai* the latter function*    Hot only meet the dehydrate?* 

be furalsfoad ^ith a staffiolent troluste of ©lr# but the air 

.so fuamiaiied «hould be applied to the prodiaet to b® dried 

in an ©venlf dletflbuted imtmer*    .Isprovlag the elreuXa** 

fcien' S&ereaaea the effleleney of the dryer* 

Xh^ing rat© is govevaed Toy teaperature aneS toaidity 

but these f&etors oamnot reach aassimus efficiency 0ithout 

adequate circulation*   ©ireuiatioa aust be adequate and 

may be increaied extensively Sf the eorreot relative 

tcMperatur© and l«i®ld.ity gpe nalatainaA*    la fact the 

greater the elrevlatloa the ■faster the drying {tflthi® 

j?ea®onabi^ Mmits) due to the ©ore uniform heat and humid* 

ity dietributiosss ^itfeia the dehydrater* 

Circulation beyond an o^timu® point results in In* 

creased power coat*    S@eireulatien means the reuse of a 

portion or all of the wara air*,    To this is usually added 

sufflciefit fresh air to make the rosultiag «dxture after 

reheating eontain no ®©re water vapor then- it did before 

previously passing over the product■# 
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'She fcim® ffoqulred fox* dehydration ©f a 0»ytfti» PFO* 

&mb w&lm ooaftidorobly ^©peis^i-ag «n tjha nature of the 

proatxet a© w^ll ad- on coaiition® within tlj© ■d^layclr'ater* 

fhd temperatBr^i, the lAisraltiity aud th© voltaa© of air pass* 

lag through the dehydvat^r defiait©^ effect the rate at 

crhieh moistur© la evaporated* 
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im fe^ia exporiment wag- a small aodol aMeli tras bwilfe fot 

^iperim^atal use*   fk%® tra© tfe^. first reelretuXatioa iraodol 

'bi&ilt and it was -BO ©q-uippdd that the vaFious factors 

of temperatupe.f fa-mMity and rat© of air flow could be 

eofit^olled ^liil© JimMug testdo   from fcfc© rae.-e«.r©h origin 

aally dom# iii this do^tydrater oaau© th© d®v©lopaent of 

vM.% %& now rni.ivsr^&llf teaowa m th© orogoa reeiretalatsd 

air d©MTdrat©r* 

Th0- .dehydrater tased isa these ©stperlaents is shorn in 

plat© I*    It is tweaty foot loxig», thr-©© feet ©l^ht inches 

wide, and sis feet ten. iaehes high.*    fhera are four main 

parts:;  A«*B Ineliades the fan aad the air duct to the steam 

coil,. B*0 iatcludss the coil aad the air duct to- the ©ir© 

scr^eii., 0*^^ includes two wij?© screes©':,. 0^*^ is the ©vape- 

ratbag chasiher with slides arranged for six tra^s which 

are two and on© half inches apart*    L*H-H-©»?~Q*R*8»flMMf«» 

w-X is the air retMrm d^cfc* 

la this exptriaestal 'worfe small trafa M*S hj SO*5 

inches wre txsedt    ^h@f were put !»■ aad removed at door 1, 

vihich is b^llt ijato the side ©f the tisuKtel*    She tray^ 

were placed i,n the second*, fourth and statti tray slides* 

fhis allowed for ^saifora -air cirCTalation.,. 

fh© air is hlowij by the fan %n the directloa i&di* 
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©&t©& tej fh® -ajpyo^e- &»4 paft'S.e& o^rer tsMe steam ooii-s. t& 

•fcia© ©vaporatiag clistsjfe-@r*    After p&sslctg or®t>- th© pr^* 

4«ct» to l>0 ^i»le<i* it is drmm hmu to %&& fas iataise 

tteOTSgfe tlh© s^tum !.»©%*    In 6&dt®i* to ©lijalasfe^ th© 

oMaimeliiig or air aftier it passed t^&m tim- ©tj^am coil© 

it is fQvc<&& tWongh two tfci©l£ft©8iS0a of ,c7lfi4ovi*8Cj'®ea 

13 aet^h $©F iiti'dlt* 

Ba^a^ soreoia® pro^idod jpeaisfcenc© to fetoa flo© of 

air*    Ipon filtayiag tlafougfe tSso a-ey-iaea 1&© aS»3p 10 mai*' 

fof*aiy 'distributed isa flow tli^o^ghomt the v^om seotiom 

of the ©vapofatiag ohoab^f1'*. 

Heasuremeat of s&f eovenj^at la. linaaj. fe©t p&t mi®* 

utta was mad© with n& an&mxBa&t^v^.   fti%& ins^sramenits **#a«l 

aeou^afc@lj within irelocity s?aag^E of 25' to 1800 L* F. S>1» 

Dempe^at^f® \7as oojat^oll^dl a-atomatt&all^ by air 

op©3?^t®S 0'oat3?0is i&t J« fagliafeltu© ?afg.<,  0o*a S* IT*) 

oomaeoteti By 4irec5to aating diaplaragja fal^es in tk@ staaaa 

'Supply*    Sals eostroU ^oial<S %& set fOf* ««s^ d©#ir^ t©ia« 

perstui?^*   ^Ih^a thia feeTflfeffttus*©' wm 'FeacJaad in tli^ 

evaporating ctMsbsF tti© oontroi aliot^d compreia'sed air 

to flow t© tfee Siaphpa.gra tyihleh clos©d ill® vaitre*    When 

■fee temperatKJ?© was rMuo««i tfe© eontfol allowdt the- ©a* 

cap© of th© air tJaae poffflittiBg tfe© vai^e to opon and 

again supply beat to tim fe©atl»g ©oils* 

A recorciing ttieirooiaeter tTyeoa} ©at ms<a^ fds? rotGo^d- 

iijg tJi© exact temperature througlim&fc the drying proe.e$8* 



A .glass t!)#£»o»et$r w@$. used to r©ad tbe fe©aj?@rattare %m 

this path of the ontapiikg &%v &&€ hung at a pos-ittoa @£>* 

pTesistataly ©me half way 'b@tw©ea W® bottom and the top*. 

Humidity control ©ae tteeeddargr im thm® oaecpdristenitt^ 

When a eonfflerelal drier it la epeyatienii th© load of p^©* 

duett ^®%m ^ied normally ^ttppllee nmeh nolafcuitfe to tM 

at* an<l thua tli© humidity le IndreaaeA^.   fM© laereaae 

may eontlxiue vaatll tine ai* in the deh^dfater «rlll bedoa® 

so moist that tho drying effle&ex»E»y may he istpairedt 
V     v... 

fresh ialf supply fejp t3ie dahydvatep la ttemally needed 

oaiy te ^ednea eaeh highly hivnldlfled -air*   isnunat such 

fresh ais» is aeeded &» ad^uetahl^ elide at door 2 pexmlt* 

it to- h^ disarm i^ hy the fa»t    By edjugtiag a atsliar 

slid© in doof 3 hl$h Mianidity air is forced <mfc of the 

dehyiUffatevir   Thin proeedure will natttraXly reditee the 

humidity* 

lf&@a the dehydrater la operated v?lth a email load of 

proditea ae wae dene iia thaae expepifflent* it beewsoe tteeea* 

taj^y to supply hmidity to the al? heoatise theiPe waa not 

dttf fie lent mol©tts*t avapo»ated f^om the product to keep 

the- htaidlty at 'the point pvadetejwlned fei? the expe^inent* 

fhls h»€dity «ra« eonvd&lentiy av^pplled by pa^eing eteaa 

into tiie ais? %m the dehydrate?* 

A eonty*ol unit lilfie the one need to eontrol the flow 

Of eteara to the heating' coils wm ueed to aontrol the m-* 
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©I" -thie eoatt&'JL xmXt *»* nwpt w@t toy &a ^be^iiAMmt *i6f5tef 

p&tfftjtag ttooiagli this eon£i*el tet:0(§ 0®, a f»9v*jp»« Aatlag 

dUUstvpttg^ wl^<§> vMefe dOtt^S GtuppXjf st^aja to ta&ffeft&e 

the htosi^ity ?<?Ji0S3 aee^^ifl:   Whes thd w»t bmi'b regigteffod   • 

1©W#J? tlxm tk© wet toulto ten^eaeta^tu^ 0®i»ptsp©%iia,g t© the 

humidity destttgd then the eonfcrel aa.i^i1?®^. ail* to ^aee to 

the xwsif©® aotiag ^iepli^agm t®v&&mg it ^p«$^ assi ^nus 

matpifiag the ©teaj®, «?M<sh iaerets^t the teualditf to the 

desired point*   Vihm thie point aee ?e&6hed the eontpea. 

outcMBatlealXy eXcaet the eteata valire ^©^ th^s ia&tetctl&M 

Va^ieue y&tee of air flow ae renvtlfed for dome of 

the e&pe;p&iae»t$ wesie obtained hy a ppmsmm of ^loclslag 

of pat^ft &t the al* flow to fch© fan*    ffeia t;?as ifoittsrid to 

fee & siove a4J««table oethod than %f jlsa® to ehwage th# 

fan epee<le«    IPleeea of boww! weapte adjuated evey the o&©a*' 

litg to the fan at e# f r fi h« a© sbetm la plate 2*    ClQ*e 

mji*P tment' wa« peaelhle* 

duee we»e wed la ©«ieh of the** expes&ae&ts*   iSaeh lead 

Its wel^it maj»i£od out ti^e end*   $he t*ayj$ "wwe plaeed one 

above the othet* with two and ©sae half iBohes betveeh thea 

tsrhleh allowed a»Q>le air paseage«    frays «rere of 12 mesh 



ifir©. somon ■aim w©'©ilea frcu&e «f o^tev dlmen^ioas 14 *S 

im©la@© toy 30»5 lneh©a «nd IX 3/4 Ixtobee by S@ 3/8 inehew 

'§SMl liE ElliMB©4     A seal© g.2?a4u&t0i to huftdpetlift 

et poimda wa^- located oa a itatelo wM^fe fttood t>efii&d« t9M» 

ffi©^© thaxt ©a© isdnute* usmlif they ¥^r@ nad^ witbin 10 

TOgetatoios,. ■aptea^faj, peas ami oaiwota* weaw used ia tkes© 

©apei»irit0nti)'*    ©{W?fesN9at veggtabXag tiaw different dpyifis 

chavaoterii»4fie99 due to tte fuet that fth» eelMiaf fttrue* 

ftttsw and <5&©mieal afttttre »f fcittouse dlff«^«    fkm vegd* 

ta$>le« uted in fcl^JS® espd^iaeste ©acli p«pre®esit « <pil.t© 

dlff^X'e.at isiad of er&pt    for «sample# fipl&atth is a Xoatf 

mropf. peas- a^© ss«sd e»p aad .esuwots ar© ^ root- e^o^* 

tSb«   ApiXMkCh ©fid  <$*m>tS  tn  t3Wle   0XpOJ?SKM&ttft  w«p» 

purQhAd&d in & ^ood fresb eondltien from tn© olty BMu?tee-t* 

tons tt£i©d w©f© a d«ip|>ly tristdh bad ^©©a frossB in ss»ll 

fli# prstreatsa^at gi^a the* irag@$@&l®i «a:S ttostt jpeeom* 

manaod la 'O'«S«0«A* I>ep«)M&aent BuiX^tla l$$®$ Gesami^rttlal 

2)9liydyation #f Fruits- .asd ?©s®|alt>I©a by SlehoXs^ P* F* aad 
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$^infte3i»      Spi&ael! ^mai trimssed ©Ith kaaiveo so 

ttot ti» i»©t# «nd c^ai?®® 6t«»» »«*«• out Itroai tfee l®&ire.s* 

Kie ]|Bf#j?toF iaairos w@fo <at©ea^©a*    fti® Apftnaeli thus 

prdpavaft ®aa «rAshod tboiwiagkl.f to ff'Oa it from dlHw    St 

wt blaaetiod b^ piaeisg tte baelt&fc with s^fsmefe for1 ttore^ 

iB&smt*at im .mpldlf boiltog tsra^w tn * 0t<saa kettle*    la 

son© ©ag©© a li'ttl.® mo^e tla© wa® given for felanehiag: 

eoajpo© and tMck leaf iwarl®ti^##. 

used*    She peas were $feo&«n aiaioet ofte y««r h&tox* these 

tFeataeat 'before freeisisag at pe^e prepared for debydpa* 

tlonw    thef ware wa^h«d^ gspadod* "bla^eledj aad eooled. 

after being ahtelUed.   flie@e peai »ere tfaftwed with trnwi 

■t,«/at0f» before t*»y wei*® plseed on t^fa^s im the de^fd^ater* 

jtogg^g,*   * answot® were «a0hed feefore bltmehiag* 

Xrragt&ar «haped ©F ateofaalif la^g® ©aipswita v/ei?e dSa* 

fiarded due to th«iv mse^ea nftttn^tt^ tsrhieh wmaM ea-ttse « 

variation in tlie aoi^tm^e content of the productv   Stoo to 

the ooftwtty of earrots in the i«3?feet# ©oiae poor quality 

one# had t© be ^©ed*   'fhe^ it/ere bXsnehed in the ®wm 

TOnner that the tpimseh tm© blanched*   tttae tlno ^f blaneh* 

ing ^ra® six to eight aiinwtes iteeos?din@ t© the ©i-^e of ear* 



u 

mtiSv    Aft^f haai tMrnmlng and msfe&iig with cold t?ater 

th^j are dieed tsrltSi fe mxaXk haai siachiE© wlilcfi out the 
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fb.0 prop&r relation of t:©raperat«re» immi&i'byt eia?* 

'Oulatlon &n6. volvm® of a!*" is the evaporating of imge* 

tal>l.0S' 3,0 ■&. ntwgX® atatomeiit of a rather Involved prob* 

lesa*    fh© fir$t otovious step tates was to make run® of 

veget&Toless w^th diffsreat eoaiblnatioas of faetops*    It 

was plaln# at the start of the experiments that there 

tsfould not be swffieient time to male© testa on each vege* 

table undo? all eomMnations of faotofa*    therefore* it 

^raa neeeaaar? to aimpliiff the experiment*    Prom the s*®** 

gulta obtained there- is ©v-erj reason to lJ@lie-ve that the 

short ctat was j«etifi-^*   -Eeferene© may be fflade to fable 

Th®#© f/ere the tests contemplated at th@ beginning 

ol* th© ©sp©rimen-ts# but due t^ lack of tiae^ siaterial 

'an4 lanforeteen difficulties .»■ fottr it^ms w©re -omitted* 

Although this- wo.x»& »a& not don© on as large a s^ale 

as woiali male© it complete and eoaprehens'iv©# yet data 

has b©en acquired which wxy b© -of value- to coaraer&ial 

dehydration* 
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Operation of the ei©hy(a3?atO'3? i^o^M the wofk o?j this 

pi»©tel©m wdt '<j^f*ried cm in mxtfa tk@ ^&IB^ ra&sn©** as that 

for an o^&lnarf tfenmevelal ope^ntioia*    Soever> sor® 

ear© and fttitotition wejpe given %o thfir wo^ls aaS to th© 

MaolilB#i»y thasi ^ouM fee fcha ■©©■ge in most .eoeaa©3?elai d,©^ 

Isolation pro00itis»©B*    lofor© tumissg the st^&a iato tkd 

hesafeiiig #oiS.0 of tfet© dohydrate^ A dotaiXdd ina:p0ction 

was ®ad© of all im%mmm%B aj44 equipment,. 

for ©i.6Si oxpea^ls^nt* «L tteriftia temperature» p^T cent 

hvaoidltjr and s*at& of air flot? Cclr&ttlation) t/a® Aealr^d* 

St@aia was ftdait^ted to tho ©oil and tb« fan atafted an 

hour feefor© the px^dnot woo put in-*   Sblo ootion ga^o 

plenty of tlai© to xmm tho drier @rtd M$i*&t it properly* 

Sinoo the htaaldity was related to wot bu&b teapora*- 

ttiPO» a ro^Afelira h^eiiditf toble m® eoaoultod to obtain 

tho wet bmlb temptratmr©' aooeooavy to maintain the do* 

@ir©d hxamidity*^   A fyoos recording teopegotwro control 

graiJtii^ally ^ooo^dod the wot 'and 4vf btalb toatporattir®* 

throughout tho run* and a ®m chart was provided for oaeh 

^L^ air volooity «rao moaou^od by an anemoaoter* 

AnamooetQi* roadiagt showed ©light variations in rate of 

air fiow at different points in the erooo oootlono of the 

©^aporatiag chatafeer where the Bamll tra^e were located* 
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fhe t^&fB w@£»© rot&t^a In positioa* after ©aefe weighip@ 

fco- assure ual^orm treatmeB-t fco ail samploa*   $h© pro* 

dwefe m tlie troy «a» tuxcutd w stijftred oeeftttlonsilly -eo^ 

as not to mnmin in oa® position tln^oughout th,® ontire 

'feeat* 

After the vegetables- were pr©tJ?e&t;©«& la the dteelyod 

oannev* %Mey «re*e plm®& m ttfayfi*    fli© traya *»d vege« 

tablet w©r@ weighed and ttee wei^ita reeojpdei %o %&©: neai"* 

est hiMtdredth ef e peiaijid*    fkey were fcMm iEmediately 

plaeed in tke d^ylsg chamber*    fb© d®oi?s were ©tat ajata 

the p^eee^siisis started* 

A eoMplete reeer<l o£ the sp&t® of laeittsr® lee© froia- 

the vegetab&ee was obtained by reiso^ing the traye ©ad r©* 

topding their twighte every 1© Eaia-utes durisig the experi* 

Bieatal snm* 

¥eg6'tabl00 ?ier© aet dried for a def&Bite period: oi 

tise hut rather ustil tliey reaehed -a Bear ooaetaat weight 

or moisture &tmtetvt# •<.. ©eeauee uaaveidably vegetablee oi 

various maturity were used* the aei^tu#e ecmtent e.f - ' 

varieui batches of the dried product vtaB sot ■ eciu^l' in all 

eaeee* 

Sfe© data m&dd duriag theee easperixodattftl rums ©as 

tabulated and is presented in tables 2 to- 84 ix&fcluslvft* 

'8raph# showing the rate of mois'tmre loss for ©aeh pr©~ 

duet ar© Included in figures % to 2® inclusive* 
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I 

'In ov&ev to dieeudtt th® Imtlmnm of either temper** 

ttir#*. humidity OJ? &%w> ^elocitf Im «oisai«etl«o to It* 1*0* 

la%iett to' ©fflelaneF of di^rin®* «a analysits of fck® data 

valocity «f@r© t'te tlar©© raaid fseto:Fs ench wae tested «Flth 

iteeXf a© th* \?ai»i^toi© tfMl^ t&o otfees* two faetora w«pe 

feeM CQBStmt;» 

Xt the fftetor tempepatwpe && iFa^ialbXe-*. thea the 

faot©?® ©f air ireio«j'i.ty aUkA hcraKlitsr w-es?® held conetamtj' 

air velocity m® mTPt-Bfyl®, with hwiidlt^ aai tenperattip* 

oonat^nts msi htpntdity had c-0B©t;ants of toioperatta^d and 

air Vdlo&ity*    1!boi^fotfe« any diff®^i»@ la ds^iag time 

in thss© tests must ha1?© h©©a disi0- to feh© variab-i^*, 

froa ast ©sania^tiOB of the data the foYlovrlftg con* 

olusions siay b® drarm rsgaipdiag tho ©ff^ot of tempera* 

ture* hHsldlty and air voioeity peep$&tiv<o&y* 

& « general it maj fee said that the leagtti of tiao 

required for &izy%ti$ rmn not neeeddaz^- in tnTmrse patio to 

the toriipe^atmipo ue@d* 

fh@ longth of tiffio mmssaxf tor dicing ^a^iod dt* 

peudiajg oa" tho influeneo of th© othor tvio factors $.♦.&.« 

hwaitfity .tfftd- 'air irsloeity-* 

It wag noted that of %h® tfc^e® t'®fflperatur©@ «©@d# 

180%« deemed to to© most desirable as fa? as time la eon* 
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oefftea*    It <api©d thd pvoduot in ctbout 80^ as' sa^^H time 

aa much tine as oheti i20^F» wa.©' ussit (Statbld 2* ^.j 8}* 

fliti® #a» probably (tut aaiElf fco the fmt fehat feig&er 

t©ap©i?atw@ ted & gpoatwp aff^cut of M^t^^tog %h# tr«a* 

QpiX'atioa »jp taoi^tu^a fs»c>» ^n^ldte of t&e ^r&dnet to Its 

iw^fae©*   fmrlia^fa %Ms vmf b& dn^ to tji© eapaeity of 

air to atoeor^ ao^e moltstta^o -at higfeof tfeait at* lowei? 

t«s^pesMitu998*   Be'Qfttt^o of f&& above ehapftetejrfletles of 

high f^npevatuve^ deeveased ^.ffittg tftae io^lefelly wettW 

toe e^xpeeted* 

Ijttf®®© high t^ris^ te^peratureait howe¥©r'# s^euM not 

bo fiueeeeefo^ly applied feo owfeaift pvedueta $ov it Eiigfet 

■damage tft® p^odiset %f ca3?tta@3Ligation ©^ tmj^alng* 

was the tewBidAfcy*   l^or^tioalif * the ie^o the htaraldity 

ia' tii© &ehy$pete#« the move ]?api4 wotnid ^e the ^pyihg* 

fhie honrever* &M taot prove to fe© the &&ee 'In ewne of the 

®spo?lm©nts (¥ahXe 8^ 5# 4)« 

Waoa a te^paratuve of either 180*F* or I500f* with 

Mih air veloelty of ^^0 &*#«S* wad ueeS.» the di^tes 

tis® waa oa a^ a^-grago QtiXf about %Q$ Xe&s fof apinaoh 

©r peas* asa^ ahout B0$ less for carrots tsrith a bwaidlty 

of 85^ . than with a I.05S huaidity* 

fhie way &® ©xpialaofi hy the faet that the pi»o€uet 

had the eapaeitf to t^amapir© moletUipe suffieientXy fast 
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to &£LQtt gw mnpm&tiom &t ae&f «t siasizBusi rate ^h®n 

htm%M,tj was udQd« ' As SMjaiaity imi puyposely •us©s| t® 

fegtilat© the 'deteydf^tlag eondlt&onait tfatBrnfaw® &ia opti* 

a\Mi ^njaidi^f tse- w®0: would fe@ e»uoh & on* «« wo\sM ^.ee^m* 

l&lgh th© ppo^ds^ tuecesgful.ij aaa glift- the skorttst? 

dtying tia^« Ua&ijp dtioh 60Xiditl«nd SS^I hsnaidity ppovoet 

inoAt; efficient wli#m hl^h tesBspeeatup© a^4 Mtgli ■ssit dpeed 

weiPe veed« 

It. la true that the dj^yigsg wifee uaually taereaeee 

(4i»yi2?ig t&toe decrsatisf) «&en the bemiaity it i©>"#©r©d.i 

4JUio th^ ^^iag tisa® 1$ ie®tme-©<3l whea tempomtia^e !« ts* 

dreaded*-   Semettoes Uo\im®Pf an in^reaee Jla tesspe^tux^e 

M-y 'Oamse e^h '^apld "ev-aporatieti kimfc tlae lErvtrifaee of the 

pjpo#ttet di»l^;p li^M b#da-a'0.0 e^aporstloa had t&feea pXaoe 

so fait that tyanep&ff&t&on Sit mot bring iaol»tnz»e f^oa 

the intejfiei1 ©f the material fast ©ttP'o^?. to !se©p the »«**• 

f«i;c^ e#ll# Ja<Jlst em®, abla to t3Pan@Bjit -moistur©*   Sweh a 

hard wutfaeei &» Imoats ^e «a00«ha]^enefi*    fhis i« ^erf 

detrimental to fast drying fw it »»y jgflpevent the Eoxma:! 

transpi^atioa of aoifcture to the attrfaee where it might 

% iaereaitlng thd hmaiditf the ease'Hharden&Ag may be 

avoided; for the higher humidity alow* dotm the surfae® 

evaporation ti> a point- wiwa tra»s-piratioa ^ain ^©ep tip 

witli evaporation*    1Q theee e^perimente £§# hunidity wae 

the moet etfeetlve in produeiag rapid dryias* 
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TJfilftg tepapefafcures of 15O0F« OP ISO^P* with 430 

UFM*. of ISO' X.*?*!!*.. air valooity* a busdOlty of 2,0^ - 

$m® im%®t> 4Pj&fm th»a 2S^ oi» 40^ iwoaiaity* (fables IS* 

3.8*.  17ft amd IS, 1S» &&<S 14) 

Dees'O.aei^ t&e aijp tlint or vedtteing the t©mp'0i»atur©- 

will, xHsdisDft tfe® rat© of evaporation*   Ummev? tho fi©» 

it us<2>t#.    It «rft8 fotuul tbftt those ffosulte ooineldod'ottfai 

th© tla^oretical -ststemesit^ that* th® low^g^ fch© hmni4ity 

tha fas tear thft drying provi«t«a * suitable coafo.lnatioa' of 

tbd f&otora' of temperature ami cifCTalatlon la lLlke#isg 

obtained*.   'TbvxoitQVs tlm isoyaas* of ^eXativa feWiMitf 

in tha .dehydpator avan to &&$ baa &iatu#frddi this Wlamea 

and peiiuXtad ita^lpnj^t a»yias*- 

Foi* al,l pfaduotoa u^'ed aael at ail t«iaparatrutfa« stud 

air'8paa46 a litEjiiditj of 40$g iaoraaoad t&a Si?fi5*3ig ^isaa 

in aXl taat$ &tt6'ife-$e0ra&ftad tlio quality of tha piwduet 

in ail oaaadw 

•   _     Th® third factor1 attich infltia^ead tha <lrji?5@ af* 

flaiaacy waa th® air vaXoaity*    WMei? all oandltioaa of 

temp©ratw,s»@s ©ttd humidity for t?&lah figures ©e?© avail* 

a'olo tvom thisaa ©xparima^t© an air valpcity of 700 l^fvm 

g®em©d to give aomd^liat th© &aat dyyizis affioi©Rey» 

•    In teats (fables 29 19, fO) a taaqparatuvo of IS.O^f*. 

was used with a 10$ hwsidiiy and a valoeity of 700 and 

430 WP»KJ* taiile tha veleeitiea ai?a quita diffa^ant still 
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the jp@siai.tjSf ajp© similar*    It is ©tgaifieast Siovirev^f that 

the M$h#r ali» velocity iaepea$©d tb® dryia^ r&t^ at th® 

higfeoi* bwlditles*    At 25^ htsmiclity the d@6reas® 1m dry* 

iBg fltse .was 10^ for spiaaeii*. %Q$ for peaB ^M 30^1 tot 

carrots.   (Tables 3*. IS, 21) 

When a temperatui?© of' 16O0P», ^as. employed.,, eii* ve» 

loeitf of ^00 Xi»F»K« gave dnlj a -alight advantaf© ovej? 

430 I»-#.P...M* wMa they wero malntate^d at the saaj© fe'Oiaidity 

of 1C^»    However at a hiMddifcy of gg^,. 700 L»f .*»* Met a 

noticeable advantage ov@j» the lower ai# velooity (430 

I*b.F*a,) of S5^ I'or eplaachf pe&$- and carrota  ('fable© S., 

16,  2»)» 

From the fttoov© f©®«lts it was fiot#d that an &tv ve** 

loclty of TOO &»P*.M, did not affect the time for dicing 

at high 'temperatureis. with lot humidities Very awseh*    Sut, 

it did affeot the drying rate i*®n the hiacsidity vas high 

and the temperature low* 

In all tests an air velocity of 160 I,*fi%.M» had the 

longest drying time and was therefore uMesirahl© from 

an efficiency standpoint.* 

Spinach had the highest noiatitra content of any of 

the vegetables dried thus naturally gave lower yield®' per 

potmd of material dried* 

Spinach, being a leafy product* very thin and pre* 

s®nt'lng a larger ■surface, was. hard to handle*    It wag 

easily dmiagei by burning from high teasperatures*    When 
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ue&ng high huaiiditty dfyfta^' fctxae TMS d®iaf#df, hi^b ai^ ■ 

TOloeifclds Xike^ioe pvoired voade&itfable boeauae tin® pj?©* 

duo& was bl<nm ftsHwa t&e tfi^rs* 

Feas wMcli hsss feM© Mglaest solid© 'ao?i%©aife did &oi 

gi^® oatisfteetot^r y^eult* with felgh 'temperature or iaigH 

Cazvote :$0emadi the only ^©p that eould ®tapa t&e 

high teap@i?afe^re- without disSQlorittg and 'teicoaifiig darfe* 
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1»    in the drfing indusitrsr* fft&top« most ftffoetittg tho 

leafed of 4rfi2i$ mvk ooneeqiadiat atfiei^aey of fefee d©* 

2'*    ®«ipei?lit«r© "to© thd ®o«t i©.©l<i%# IftfJLu6ne» on #0* 

at*9a&lass dt^riog tte©*   Hinder ail «onditioa9 of huoaKSh 

S*    tlia Siteoma aott iafluentia!t factor is ©i^ewlatioia* 

h% iiigli <MP a^iiwia tesoperatiftre i.ta laex^aed to^a not 

teereas© tli© ^^fisig tia© to a&y ©atdiit*.   t^hoa lo© 

t#«poimfc«reS trlth a laigla hmaiiitj are maintained* in* 

erased air velocity is aa^antagjeO^* 

4* Ifeem vegetables were drSed ae in tbese expevlmentfi 

K'e^lucirss the htMidlty iee^eaeed tke cteylsis. tise ia 

Host e-afcea* 
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