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F=SV.Dy ; SV=log(%) ; Fo=L=t1007 1 ; Fy= Dys.log(~2)
_ No\ . p_ 2303 Dref\ _ T=Tref , _ _ Tp=Ti  Di_ (22012
t_Dllog(N)' D= k ,log( Dt )_ z » 2= logD;—logD, ' D, 10( )

If Tz = Tref = TO, and DZ = Dref = DO, then,

(To—T) [(T— To)]
D= D,10"z ! ;F =F.10 =
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DZ dt 10(5)

Humid heat (air-water) Cs = (1.005 + 1.88xH); Sl (kJ/kg DA), DA :dry air
Cs =0.24 + 0.45xH; English (Btu/lb DA.°F)

Vy = (2.83x1073 + 4.56x1073xH).T whereT is in K in SI system

Ls) (2X _ -
R = —(7) (dt)’ R=aX+b, R =a.X
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(X, — X;) ; R.=—
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T AR, AL,

(X1 — X2)

o Ledy = X)L (= Xp)
T TAR(T— Tyy) Ak, Mg (H, — H)

Mg is molecular weight of air,H,, = H;

h = 0.0204G°2 (air is flowing parallel to the drying surface) ( SI)
h = 0.0128G°2 (air is flowing parallel to the drying surface) ( British)
h =1.17 G**¥ (air is flowing perpendicular to the drying surface) ( SI)

h = 0.37 G (air is flowing perpendicular to the drying surface) (English)
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tF:

a: the thickness of slab; diameter of the sphere; diameter of infinite cylinder.
P and R are the geometric constants for different shapes of objects used in deriving
Plank’s equation.

Infinite slabs: P=12, R=1/8
Infinite cylinder: P=1/4, R =1/16
Sphere : P=1/6 , R=1/24

Tfm = 1.8 + 0.263XTC + 0.105XTa, here Ta: TOO
AH; = pyx CpuX (Ti—Tim)

AH; = pex [Le + Cpex (Trm— To)]

5TI=L'+TTL=. — T,

l'j"-l'—'l = Tl'm = Ta

AT,

d AH N
te=——x[ =+ 1+

T Exh, [_ar, Ix( 2 )
d, : characteristic dimension of the object being frozen.
<= For evlinder and sphere it is radius

<+ Faor slab it is half thickness.

b, : convective heat transfer cocfMicient (W/m2K.2C)
E; : shape factor.
E;is 1 for infinite slab, 2 for infinite cylinder and 3 for infinite sphere.

< For complicated shapes, E; must be determined

h_xd__ heat convection resistance

N k  heat conduction resistance
b.T
a.e”'1
q (Tl —_ TZ) b [ ]
—t .

R 10
Qo = (_2)[(T2_ g
R4

1cP=0.001Pas; 1ft=30.48cm; 1lby,=0.45kg; 1inch=2.54cm

Cpw=4,187 kJ/kg.K and Latent heat = 2442 kJ/kg at 25°C



