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",h.1cJ"1 ",as rlesiqrtl!n in the 511lar enert;1 !oIOOr .tory or thl' Nllt I.na l ~ ... se8rt::n 
U" t o r in CaHo. 

111- r~OR[TICAl CON([P IS. 

In tllU de5 i grt of dr yers , ... iQlortant [lorare t er is 
'htt li'llt requi r ed fO l' uryinq lh , lla t er .1al UMPf the eonr1!! Ions clti!:ting 
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o f '"p,rm1nr:r III l it (Jow v() l oc.ily Cu) fiC}, ( 1 ) , Neqleet l n'1 tt,., 'lfllnnino 
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Equation (3) can 

9
r

=-VS·Qs 
5s ' a 

be rewo!-{ ('n in the follo\~j ng form 

~1. 44 

(8 

,,11l're R}, 112 a r e the or d i na tes for 
re !'pectivelYJ a &b are cons tonts . 

the initial and f inal moisture con tents 

The constant a is t he slope and equals to 

a = Rc - R ( 9 

X-:-x 
Subs titutinCg ~.(7. 9) into eq.(S) 0!1e gets 

Bf =- Vs ' t:s [ b:~2-1 In . tX1 -Hl)1 00 
----s; R - R aX.ffi J 

The I:otal drying time ( ST) beco&s; . 
ST = 8c + Bf _ 

. ST :: VS ' !?s [ ( '1- x )+ Xc - X In .. a Xc + b 1 (11 
c ~-) 

55 ' Rc \ Rc- R e ~2 + b 

In some situations , a s ingle s traight line pass ing through the or igin 
adequa t e l y represen ts the enti re falling rate period , i. e. b::O . 
In th is I;"ase , and considering the rate of dry ing at the critical point 

. h • 
R :: - dm :: N:: y( t - t.) :: y ( y,, - y) , 

c S~8""""5 A.'1 ' g 

(12 

equOJtion (11) can be I .. ritlen in the fo llowing formi 

a - Vs' p s ).. i ~ , 1 
T-S h ( t _ t .)(X1- \:)+ (X In. __ £) 

s y t c X
2 

(1) 

or 9T:: deCl·Qa''}..i[ '] 
lJ h ( t -t . ) (X1- Xc) + Xc In . ....E...-

y , , 

l..ne re X2 is the mois ture content at the enb of 

(14 

The avnr age forced convective heat 

entire process. 

coeFficient(h ) transfer 
be de termined as [6], y 

- v. d 0 . 814 
h d 0 .0206 ( ego ) y e9 ~ , 05 

Kait' 

can 

Substituting eq. (15) into eq. (14) the t otal drying time becomes, 

d 1.1 06.~ -).. . C 
aT:: eg s 1 (X _ x ) + X }n. Xc J . 

0.OB32 (~)O . 81ll . K . . (t- t . ) 1 c c X · (16 
Vail' 3U' 1 2 

Equation ( 16) gives an est imation for the ti"~ of drying as a function 
of the air s tream parameters and the in i ti al and fino l parametera of 
the spinn ing material. 
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Corrpa l' i oon was mnde bet .... een the time of drying reco rded exoer imental ly 
during each tes t condit lon and t ha t theor e tically es timated by eq .no.(lJ). 
The follow i ng r CJI1!1 l"ks are obse rved : 

1- Thn f l ,'s t cOITp ori son made for Llle f i rst s t age 
( dif fe.rent tlr-y bu l b teq H1 L'aLu res ) QIld t ".o curves fo (' 
plotted in fig. (10)and correction facto r is obtained ; 

se t 
9

th 

o f expc l' imenis 
and a Bre 

"0 

Cr~ ( Qe~p) ~ 0.88 
9 th 

2- The uocond corrpo ri oon made fo. Lht: second 
(d i f feren t vel oc i lies of a ir ~ tre~n) and t wo cu rvc ~ 

se t o f expe r i menu, 
fo r 8

th 
and 8 

"0 
ar e plotted in f i g . (10), ;JIllJ correc t lOn l::lctor is ot) t&lned, 

f'lI = ( 9~)(r.) = 0 . 1)6 
9l h 

3~ nle third se t of c xperi roont ( diffe rent humidities of air 
st r cwn J <lnd b~o cu r ves ror 8th and 8

e
>:p are pl o tted in f i g . nO l, (lno 

a conecllon ruc tor i s obtniner1 ; 

9 
I:y :: (gexp) :: 0 . 05 

4- ror tttl lC fou rth I~pt of expe r J~ll.! " l :..; (d i fferent eQull1alAnl (h a~tc r~ 
of splnninq ) and b"fD cu c ve~ for 8 th snd 8 are plotted in fig . (lOl and 

a correction f<:lctol' is ublil lOed, exp 

e 
Cd; cxp = 0.86 

6
t h 

V J _ Co.\rt uS r ms 

from tne r, renfmt work , it c an be concluded Lhat : 
J- The theo f ~lical formul at Ion predicted b~ced on dividing the 

pe r iod of dr yi ng l.f1 t o l~1O pc rlods , the f irs t is called const an t rate 
pudOd and lila !lacono HI ca lled fa lling-rate PtH' jod, bu t all expeumcnt al 
p lo tted curvc:J (Ire dividt:!d i n to b ro folling f a t e periods . 

2- A new app rox i ~a le cor r elation for drying rnte ( N) as a funct i on 
of tOll1>e l; s tu r e , vel ocity and hl.lAId ity o f air, mo i s tu re con t ent ancl 
equivalen t dl l1metel' for di f fe rent spinn i ng sa~le has been d(:veloped 
( equotion nu . J7) • 

J- A correction fac tor was ob tained C= .~c.~ : (0.05 -:--- 0 .88) .. hich 
9 

ncrm!t !) ttV' um the theo retical exprcssionthfor es timating the 
drying tl mu of c at ton spinnIng 1n pract ic e . 
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