Humid heat (air-water) Cs = (1.005 + 1.88H); SI (kJ/kg dry air), Cs=0.24 + 0.45H; English (Btu/lb DA.°F)
Cp. =4,187 kl/kgK and Latent heat = 2442 kl/kg at 25 °C
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h = 0.0204G°® (air is flowing parallel to the drying surface) ( SI) IQ/

h =0.0128G"® (air is flowing parallel to the drying surface) ( British)

h=1.17G6"¥ (air is flowing perpendicular to the drying surface) ( Sl)

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

t = Ls.Aw (X1-X2)/[A.h.(T-Ty)] = Ls.(X1-X2)/[A.k-Mg(Hy-H)]

G=v.p 1ft=3048cm, 1lbm=0.45kg, 1inch=2.54cm
Infinite slabs: P=1/2, R=1/8

Infinite cylinder: P= 1/4 , R =1/16
Sphere : P=1/6, R=124






Pham’s empirical equation :
Tim = 1.8 + 0.263xT, + 0.105xXT,, here T,=T,,
AH; = pyX C:pu X (Ti— Ttm)

AH, = peX [Ls + Cpe X (Trm — To)]
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<= For cvlinder and sphere it is radios
%= For slab it is half thickness.

= convective heat transfer cocfMecient (W im2. K.2C)
E; : shape factor.

¢ : characteristic dimension of the object being frozen.

E;is 1 for infinite slab, 2 for infinite cylinder and 3 for infinite sphere.

< For complicated shapes, E; must be determined

hf x |:lE _ heat convection resistance
k heat conduction resistance
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