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Dynamic Model of Hot-Air Drying for Rose Petals as Pressed Flower Materials
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Abstract : The rose petals were dried by hot-air drying to obtain the pressed flower materials. The influences of tempera-
ture or drying time on the drying characteristics, artistic beauty of rose petals were studied. Micromorphology of rose pet-
als was characterized by SEM. The drying dynamic model was established by statistical analysis and the dynamic parame-
ters were also calculated. The results showed that in the temperature range of experimental design,the rose petals drying
rate was increased with the increasing of temperature or drying time. However, the higher temperature or longer drying
time was not useful to improve the artistic beauty of rose petals. The artistic beauty of rose petals can be obtained under
the drying condition of temperature 45 °C ;840 min. Connect modeling coefficients of the hot air drying was 2. 524 x 10™°
m’/s. Activation energy was 11.322 kJ/mol. The thin layer drying page model was suitable for describing the drying

process of pressed rose petals by hot-air drying.
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Fg. 1 Drying curves of rose petals under different temperatures
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Fig. 2 The effect of temperature on artistic beauty of pressed

rose petals
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Fig. 3 Micromorphologic changes of obverse surface for rose

petals during drying
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Fig. 4  Micromorphologic changes of reverse surface for rose

petals during drying
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Table 1  Fitting results of the drying dynamic model
T Models FH 75 2 Model equations T(C) R? S (10%) E (10?)
35 0.9795 0.3946 8.1721
40 0.9808 0.2002 6.5951

M, = — kt

Newton r = exp(= k) 45 0.9842 0.1996 5.9485
50 0.9846 0.2041 6.7123
35 0.9981 0.0997 0.00617
., 40 0. 9986 0.0622 0.00271
Page My = exp( = k") 45 0.9960 0.0799 0. 00687
50 0.9977 0.0354 0.00112
35 0.9976 0.0946 4.8826
R ~ s 40 0.9971 0. 04879 2.1817
Wang and Singh My =1+at+bt 45 0.9928 0.06234 4.0614
50 0.9915 0.08979 5.0004
35 0.9851 0.2301 14.2141
‘ ~ ) 40 0. 9869 0.2111 17.3548
Tompson t = alnMy + B(InMy) 45 0. 9890 0.1389 11.2444
50 0.9897 0.1177 11.3254

R2 BRTENNZESYH

Table 2 Dynamic parameters of hot air drying

T(%C) D (m?/s) E,(kJ/mol)
35 2.299 x 10| R% =0. 9947
40 2.524 x10° |R* =0.9965 ,
45 2.681 x 1010 | R* =0.9949 11.322, k" =0.9940
50 7.708 x1071°  R* =0.9920
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