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OBJECTIVE -

Analyze the importance of tak1ng in to account the shrinking associated W1th the dry1ng process during the determination of moisture.

diffusion coefticients (D). Two different approaches were tollowed: |

1) Neglecting the shrinking of the sample: D is calculated from the solution to the diffusion equat1on when the sample size, D and
geometry remain constant. =N

2) Taking 1in to account the sample s shrinking: a non l1near estimator 1s constructed based on a solution to a model of the drying- .
shrinking process. '
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M'ETHODOLOGY
-1) EXPERIMENTAL PROCEDURE
Potatoes were cut 1n small rectangles of height L, four of their faces were sealed 2B) DIFFUSION COEFFICIENT ESTIMATION TAKING IN TO
with Teflon tape and were put over an aluminum dish in a thermo-balance and ACCOUNT THE SAMPLE’S SHRINKING

only one of its faces was in contact with air. The experiments were carried on at

four temperature levels. The weight loss and the size reduction were recorded. A.moving boundary problem — a fixed boundary problem by z=x/L.

L The drymg problem is modelled by: .
g T s o) i
E” 0.7 a T=80°C ” —o-60°C (y=c/c(t=0)). The average moisture concentration is
5 07 T=60°C E 8 7ot | y(t) = %fOL y(z, t)dz (5)
E e ToE o E —--80°C - Eq. (4) is solved by the collocation method with the test function:
E 0.1 100 200 300 - 0 80 160 240 “u ' ' J’(Zc: t) = (1- Zc) T(t) + Yeq (0)
Time (min) Time (min) (z. denotes the collocation point). The substitution of Eq. (6) in Eq. (4) leads to

the next equation for the time function 7 at the collocation point z,.:

2A) DlFFUSlON COEFFICIENT ESTIMATION NEGLECT[NG THE dr 7 (2 i ) T
'~ SAMPLE’S SHRINKING e _ i oF P NRTET. - e e (7)
. ' | - The structure of the observer (7 denotes the estimated value of the function 7 (7)
* The diffusion equation for-a non-shrinking spherical porous solid is - and D the estimated D value) 1s: - _ .
B dc D d (dc - e Bk £ 6D | (22%).dL
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- Whose approximate solution is:

Ll——eX_p i | B (2) o= (2 A ) (9)

"~ Ceq—Co T2
The function of the terms w;(y — ¥) is to drive the estimation error to zero. D can

-D 1s. obtamed from Eg. (2) D-T data are fitted to an Arrhemus model for 4
be considered constant if its dynamic i1s slower than the estimator dynamics
determmmg the activation energy Ea

v 0 4 determined by the filter gains, w;, which should be big enough:

- G—=Co

RESULTS

.Eqs (8) and (9) —tand D - y(z,t) — ¥(t). D’s are shown in Fig. 1, ¥'s (experimental and est1mated) in Fig. 2. In one Table are reported the D values obtamed
neglecting and considering the sample’s shrinking. The anomalous behavior of the diffusion coefficient at the higher temperature could be due to the formation of holes in
the potato structure caused by the sudden breaking of the erust formed. In Fig. 3 is shown a photograph of the top of the potato surface after drying at T=80" C.
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CONCLUSIONS

“.~+The estimated concentrations by the observer match the experimental concentrations.
 When shrinkage is neglected, the diffusion coefficients obtained are overestimated by about a factor of 2.
. Ealobtained when the volume reduction associated to the drying process is neglected is slightly lower that the one
- = % tha estimated when shrinkage is considered.
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