H2EA71ASA A 21 A A 12, pp. 44~51. 1996

HilE EEB0AMe S7I1RS HULS!

Static Pressure Drop of Airflow in

Packed-bed of Fruits and Vegetables
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ABSTRACT

The purpose of this paper is to obtain the basic data for design of pressure cooling system. Static
pressure drop, as a function of superficial velocity, was measured for different stacking methods and
stacking heights of some fruits and vegetables.

At given superficial velocity, sphericity and void fraction had a much greater influence on static pres-
sure drop than average diameter of spherical fruits such as apple, peach, tomato and kiwi fruit. Among
cylindrical vegetables such as cucumber, carrot, radish and chinese cabbage, cucumber showed diffe-
rent pattern of static pressure drop because of its bended shape, radish showed less static pressure
drop than other vegetables because its large sizes of voids.

When cucumber and spinach were stacked vertically and horizontally to air flow, a much greater sta-
tic pressure drop was shown in vertical than in horizontal type, therefore static pressure drop was affec-
ted not only by void fraction but also by void shape.

Also, in packed-beds of fruits and vegetables, static pressure drop could be estimated very well by
Ramsin’s equation.
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Fig 1. Schematic diagram of experimental ap-
paraturs for the measurement of static

pressure drop.
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Table 1. Physical properties of experimental

materials.

Diameter Sphe- Weight Volume Densty Water
Materials (Length)  ricity content

(mm) () ® (@) kgm) (%)

Apple

-Red 8688 098 4907 345% LY &7
-Ble  8LI0 093 20675 2569 8MH% 7l
Kiwi frut 6548 084 9891 9749 10M457 &9
Peach 7151 0% 252 2446 %059 &6
Tomato 6832 0% 13993 346 95X 916

Carrot 17760 - AL16 23967 10062 893
Chinese
cabbage 2445 - 189368 27500 67752 47
Cucumber 20875 - 16318 16752 97362 941
Radish 2583 - 188667 190600 99038 %42
Brocook 13090 - 8938 11340 78813 873
Celery 00 - - - %506 24
Lettuce 2380 - 661 - 68249 905
Spinch - - - - 51310 88
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Static pressure drop ( mmAq )
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Fig 2. Static pressure drop as a function of su-

perficial velocity for spherical commodity
packed beds at 72.35cm of stacking hei-
ght.
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Fig 3. Static pressure drop as a funciton of su-
perficial velocity for cylindrical commo-
dity packed beds at 72.35cm of stacking

height.
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b) Square staggered arrangement

Fig 4. Arrangement patterens of apples.
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Fig 5. Static pressure drop as a function of su-
perficial velocity for different stacking
methods of Tsugaru apple packed bed at
72.35cm of stacking height.
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Fig 6. Static pressure drop as a function of su-
perficial velocity for different stacking
methods of cucumber packed bed at 72.35
cm of stacking height.
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Fig 7. Static pressure drop as a function of su-
perficial velocity for different stacking
methods of spinach packed bed at 22.75
cm of stacking height.
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Fig 8. Static pressure drop as a function of su-
perficial velocity for different stacking
densities of lettuce packed bed at 21.0cm
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Table 2. Estimated values for constants in static pre-
ssure drop equation.

Matenals k m n F value
Apple
-Random 5426 295 099 h
-Staggered 6382 334 106 iad
Kiwi fruit 42415 374 100 had
Peach 819 041 099 s
Tomato 96.89 301 104 o
Carrat 250.50 365 096 b
Chinese cabbage 1144.77 438 087 >
Cucumber(Vertical) 2559 242 086 b
Radish 7466 363 103 had
Broccoli 6805 230 125 had
Celery 8285 294 133 -
Lettuce(Bulk density)
-84.2kg/m* 28199 283 - b
-1124kg/m? 224921 361 - hid
Spinach

(Horizontal) 35923 441 093 had
*Significant at 01 level
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