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H(r,x,t): air humidity

H*:
m

T 80

| Ilr '; Ill]_:_\
X =) /
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NOMENCLATURE
cross-sectional area [nz]
specific surface area {mzjms)

local moisture content (kg/kg dry solid)

specific heat of dmy a : (kecal/ kgcﬂ]
specific heat gf i . (keal/kg®C)
(keal/kg®c)

specific heat offlifuid , {kcal!kgut}

C,+C H (keal/kg®c)
¢, *C,C (kecal/kg®cC)

: (kg/kg-dry air)
saturation air humidity at the kgfkg—dr}' air)
("

b L0 i e A
AN E RN (L

temperature |

production rate (kg/hr)

constant drying rate {kg.wat.erfmz.hr)

falling drying rate (kg.w&ter!nz.hr)

overall drying rate [kg-uater}ms-hed.hr}
drying rate (kg-water/kg dry-solid.hr)
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T(r,x,t): air temperature (“C)

material ten?erature (DC}

(assume uniform termperature within material)
time (sec)

superficial velocity (m/sec)

average moisture cornt (kg/kg-dry material)

density of d
bulb density*@

density of
drying time if

drying time in alli pate
(R
(hr)

R T

overall drying time

bed voidag ™

v -
. y
E ! .

a iy

latent hea.
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APPENDIX
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APPENDIX B-1

Determination of Moisture Content

This is an illustration of how the moisture content was

determined,

RLI.'I'.I N“. A_z:

-},'kg water/kg dry solid
er/kg dry solid

At time =

:i g :
i Ty e
QRIAINTUNMINYINE



APPENDIX B-2

Determination of Drying Rate

'I'h:_*augh it was possible to calculate the drying rate Rw from

fof evaporated water

[

Drying rate (R ) =\ e
Wi/ .
; we ne dry sample.time

It was foufld giif o Aogth c"Content V5, time curve
should be drawn th#oug s first. Then the
drying rate was fouid § @winy @ tan ' to the curve and

reading its slope,

AULINENINeINg
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APPENDIX B-3

Design Calculation of a Through Flow Dryer

Suppose we wish to reduce the moisture content of 100 kg/day

relative humidity 8 '&/ped ¥ y » s 0.5 and bed height

0.08 m, Calculate ind dryer area.

The follag our experiment:

iMoisture Contén dw/d8 -d8/dw

@umwﬂwmmm A
mi’laqnizuwﬁwmazilii

W .
We find s 2 -d8 dw = Bd by graphical integration

Hl dw

(See Fi gure 4, 30)

The drying time = 19,1 hrs.
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Since the voidage of bed = 0,5
and the density of dried jujube = 805 kg/m>
the required bed volume = Po
p_(l-e

5

(100/24)19.1
805(1-0.5)
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APPENDIX C

Microscopic Balances(Model) of Through-Flow Drying

Air Sensible Heat Bals

e2mTATAX :t [pCHTJ ;: 2 -
ﬂumﬁ“ﬂ“ ‘T'%’wmm

e@ligibly

‘iieﬁﬁ W] 3 QQ‘FWJHWIQ NYINY o

0.24+0.46 H (kcalf C kg-dry air)

- where CH

1 273 : 3
o o= ?h = ORI 7T (kg-dry air/m™)

-
[

constant throughout bed

humid volume (0> /kg-dry air)



Air Humidity Balance

e2nrArdxd  (Hp) = 2nrArVpH| -2nrArV pH|
3 X X+AX

*
+2nrArAX kﬂa[iin -H)

» O(negligible small)

Material Heat Balance

2nrATaxd_ (p C.T )
Bt

where C_ . P (ke Py material®c)

2nrhrix g__ {pbﬂ} -Ztrﬁrﬂxk LA -l-l]

pacﬂuEI’JVIEWlﬁWEI’]ﬂ‘i

-H)

mﬂf}ﬂgmﬂ‘imﬂﬁﬂﬂmﬁﬂ

% v {puut uut. :|.n in

x=L
J ka2 (Hn -H)dx

1
L x=0

= 1 ("t o, (-0 ax
L at

Jva  (kg.water/m -bad

88

(2)

(3)

(4)

hr)
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Average Moisture Content

L
I C dx

0

N o= 1
¥

Boundary Conditions

x = 0 T
H

x = 0

0

Coments

With

ﬂuﬂ%wHM§WU1nﬁ

(wetghulb temperature of air)

b. During preheating or falling rate period,

ha(T-T ) > kHa(H;—H) Y,

c¢. Equations (1) “(4) constitute the model for through-flow
drying. Other relationships, such as H; = fn[TmJ,

T * fn(Tm), are also necessary,



e~

d.

a0

To find what dimensionless groups (such as Re, Sc, Pr)
ha and k“a depend upon, another type of dimensional

analysis (similar to those in, Transport Phenomena) must -

be carried out, Though this is not done here, it can be

expected that

." “..’_ | *
ha Rey Py BEOMELFLy €, 1, b, p, Cm, T)

khﬂ = T Rey..aC ' =gyt H, Hm, Ph: Cm, t)

ﬂ‘LlEl’J‘VIEWI?WEl']ﬂ’i

’Qﬁﬁﬁ\‘lﬂ‘iﬁuﬂﬂﬂﬂmﬁﬂ
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