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Abstract

This study was carried out to develop a volume and specific gravity measurement apparatus for agri-
cultural produces such as apples, persimmons, rice, and soybeans using the pressure variation method.
The apparatus detected volume with the differential pressure measured by a sensor, a H,O manometer
and specially designed algorithm. A correlation equation was obtained between differential pressure
regression and constant volume of distilled water. Volumes (V,) were calculated by the correlation equa-
tion. It was possible to set up linear equations which show high correlations between V, and V, in that
r* is more than 0.99. The result showed that precise volume and specific gravity measurement without
disturbing the sample condition could be made in a short time period and in a simple operation.
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Fig. 1. Schematic diagram of an experimental apparatus.
@ : volume measuring jar, ® : pressure sensor, (© : water
manometer.
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Fig. 2. A calibration curve of the experimental apparatus.
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Fig. 3. Change of differental pressure in the volume
measuring container at 20°C.
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Fig. 4. Correlation between the apparent volume and the differential pressure (pressure sensor output and water hight in

the manometer) in different sample (p<0.05).
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Fig. 5. Correlation between apparent volume(V,) and V, in different samples as determined by PVM (p<0.05).
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Fig. 6. Comparison of specific gravity of agricultural produces by several methods.

2 o

e WSS o] &3l FAHES Hyof v A
gty zhdeA ST 4 e Ayl el AT
Atk A5 Bojdle UalE RIS L) 9
oM A F71E FAMNHE @ &7 R &
gsgtel 71& Fy) FPer 7 F(V)E =
E ARAM e ABIFAC099E YERIS. &
AAANN L& G TRFE AT A4
(V=425.0 P-2882.6) tiistd Alge I (V)2 %
Zb gAksiAh B Ao whHeR 2T A8 F
mel veb 71&e WEeg 3 AR ¥ Ve ¥
AR AN 2] AFAr,>099E e
Witk 398 v, 2 Ve 2% 33 vl #AE
Hoj 7p Ru Atelof] HAZ v GE =Y
o AEe] MG o oflel AF W9
o) RAE A dA 2y F o BEE &
& g Aoz FEHJG B AFM FF
Boel VE olgste Fg A ¥FE vlE
Az Aot 7ol F717F AR A +2E 7
HYe VE A uFHET VE IS glol o
A Jebstth 2y iR AR E F o
o 7% HF Aleldle A9 Xolrt Ach E
AES ol AL W Btk A8 o] W W ¥

o off i

1

o

gk b oo

)
4~

Specific gravity

Specific gravity

A 34 A 43E (1999)

Persimmon

Sample weight(o)

BSGaBsSGt
2 r B8ean
1
¢

Sampile weight(g)

@S.G.a BS.G.t|

7} ES Aobde & & AT B AvolN Aue
PoEYYAL Feprt YA Se T BAE
o w3le} wFe AEe) FAH AAN) AL

FA i A £4E 4 T
#

HET, AE7), A, vEE, FEE, ol 347, ¥
5 1996, YA 2HEe] F8F el At FHo &4
Wy At ZA71E, thEls pp90-91

SAH, A, 1994, AFEAE SN S8y,
4k, i3RI pp76-78

olHE, AN, FE, AN, HES. 1997, HE ¥
WU G o] 88 HAAFe] FEE 4. R FAS
34 29(6): 1119-1124

Davis, RM. 1962, Tissue air space in the potato : Its
estimation and relation to dry matter and specific grav-
ity. American Potato Journal 39: 298-305

Labelle, R.L. 1964. Bulk density-A versatile measure of
food texture and bulk. Food Technology 18(6): 879-938

Mohsenin, N.N. 1980. Physical Properties of Plant and
Animal Materials. Gordon and Breach Science Publish-
ers, New York, USA. pp66-74

Otis, C.K. and J.H. Pomroy. 1957. Density: A tool in silo
research. Agricultural Engineering 38(11): 806-807

Shewfelt, RL. and S.E. Prussia. 1993. Postharvest Han-
dling a System Approach. Academic Press, Inc., San
Diego, California, USA. pp103-105

| =]
(L™



