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(Mean of squares) <ile po (wSSlbo

(Carrot) g2 (Potato)  guwo camw S ks golia
oz obej Syl B glgel Co g Mot olej Syl glyl ce (Source of variation)
(Time (Ultrasonic (Time (Ultrasonic
of flight) velocity) of flight) velocity)
86.104" 22718.204™ 275.29" 23878.24" 1227 2
(Between groups)
0.71 2.662 0.278 518.24 PM’:)S S
(Within groups)
o[y sl pdaw g3 )l gme *¥*
** significant at 0 .01 level
500+ 3 443 428 444
400 ~
~ 300 24361 252.29 535 03 240
) E 200 - B (Potato) _iws; o
S
—~ (Carrot) z:s»
L 100 +
g =
ﬁ 0 ;. T T T 1
10 15 20 25
(mm) ol
Tickness (mm)
R 9 b Galisee glacolus o s Elynl C'A.c).w—\ ) J&w
Fig. 13. Effect of sample thickness on signal velocity using transducer without horn
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Fig. 12. Relationship between sample thickness and time of flight using transducer without horn


www.sid.ir

AV mSolail jalieds (o3led 0uiiS 35 pose i lo3T g clu (> 1yb

Al bz slacwlos o e syl S 5gls s &S ol «slsd)';‘*".‘;"

SN gogd 5 (i b 93 )3 (Sl glyel Cas , . L .

SHS] ) (g g Syl )3 5 (P<O.01) o ixe i gy Sl b 03 pasudo o plosl 3o 4 25T

2 g Sl S LS 750 )ledn il e s ne 2l Vb e bl oams e lagg ;Obs o sl

S48 15 oS Jlo > ol b gloel ety ili glacolins 24 A podee (e dsbas gy plall i 5B i ) 058
b ol 8 b B g cal olyon s b il ¢yl oS sl

G55 (il ) 48 2,8 0L 1) Glodl ol il 358 <ol Ly (590

9 S5 gy O dlie (pimen 90 Yev Y Ll sl

Sl )«S) (_;os s sl glasbly UP9) 4 b olis slably

Ol gl oyl admey Hluw Y0ee oy 5L5 g adly (o

ollae &5 A oy G iged Cals i b 058 (9
fl_zdl LS‘)-f O dl)b )le)l’ s O‘ﬁ-';w‘ Cﬁl){L}{ i
sl Jwlie (Sgol slagygesl

&bo

1. Butz, P., C. Hofmann, and B. Tauscher. 2005. Recent developments in noninvasive techniques
for fresh fruit and vegetable internal quality analysis. Journal of Food Science. 70 (9): 131-141.

2. Graham, G., J. N. Petzing, and M. Lucas. 1999. Modal analysis of ultrasonic block horns by

ESPI. Ultrasonics, 37(2): 149-157.

Hedrick, R., L. Hykes, and E. Strachman. 2005. Ultrasound physies and instrumentation. Fourth

edition. Elsevier Moshy.

Jullian, R. 1965. Ultrasonic engineering, John willy and Sons inc, USA.

Kim, K. B., H. M. Jung, M. S. Kim, and G. S. Kim. 2004. Evaluation of fruit firmness by

ultrasonic measurement. Advances in Nondestructive Evaluation, Pt 1-3. Key Engineering

Materials, 270-273. Trans Tech Publications Ltd.; Zurich-Uetikon. 1049-1054.

Markov, A. 1966. Ultrasonic machinina of intractable materials. Iliffe Books Ltd.

Merkulov, L. G. 1957. Design of Ultrasonic Concentrations, Soviet Physical Acoustics, 3: 230-

238

8. Mizrach, A., U. Flitsanov, M. Akerman, and G. Zauberman. 2000. Monitoring avocado
softening in low-temperature storage using ultrasonic measurements. Comput. Electron. Agric.
26: 199-207.

9. Mizrach, A., U., Flitsanov, R. El-Batsri, and C. Degani. 1999. Determination of avocado
maturity by ultrasonic attenuation measurements. Sci. Hortic. 80:73-180.

10. Mizrach, A., N., Galili, G:;- Rasenhouse. 1989. Determination of fruit and vegetable properties
by ultrasonic excitation. Trans. ASAE 32: 2053-2058.

11. Porteous, R. L., A. Y. Muir, R. L. Wastie. 1981. The identification of diseases and defect in
potato tubers from measurements of spectral reflectance. J. Agric. Eng. Res. 26: 151-160.

12. Rose, J. L. 2004. Ultrasonic Waves in Solid Media. Cambridge university press. Cambridge.
K.454.

13. Sarker, N., and R. R. Wolfe. 1983. Potential of ultrasonic measurements in food quality
evaluation. Trans. ASAE 26: 624-629.

14. Subramanian, C.V. 2006. Practical Ultrasonic, Alpha science international Ltd, Oxford, UK.

15. Upchurch, B. L., G. E. Miles, R. L. Stroshine, E. S. Furgason, F. H. Emerson.1987. Ultrasonic
measurement for detecting apple bruises. Trans. ASAE 30:803-809.

16. Webster, A. G. 1919. Acoustical impedance, and the theory of horns and of the phonograph,
Proc.Natl. Acad. Sci. USA, 5 (1919), pp. 275-282; reprinted in J. Audio Engineering Soc.,
25(1977): 24-28.

17. Zaki Dizaji, H., S. Minaei, M. Mokhtary, and T. Tavakkoli Hashtjin. 2009. Development of an
ultrasonic device for investigation of agricultural product quality. 6" International Postharvest
Symposium. Antalya. Turkey.

18. Zhou G. P, Y. H, and B. F. Zhang Zhang. 2002. The complex-mode vibration of ultrasonic
vibration systems. Ultrasonics 40: 907-911.

ok w

~No


www.sid.ir

