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The Measurements of Terminal Velocity for Peanuts

B kB BB R RIS By BAREBMARL
B + & A B X
Chung-Teh Sheng Loang-Wen Shieh
] B

RELFBEHTENZHR  BHBEERREBEBE - BHETEANRRRELT
R B RESSNRREEEE > BBKEEE - SETRAREEE (RRE
) 2BNRS > AWRERBEFR~BEREAN » M2 EERRRH SRS S
Bz 2R E 0.16~0.48m%/s » 7E 5m/s~15m/s A3 R RS AE R IT o It
BEHAE—-RBELNEBRIBEERER - AFASEERLHFRBRAURYEH AT
RBEME » AP EBEAXBRERRSEAANWORER » EEMBHARERRL
K o BEHERSEE  RBFTE A2 BE A RREE - MFBEE 2 BE RN
o .
PDRAMIRBERETRAKE » BIB2Z 5T REAF 0.452~0.461 2 H » BB
RiE 0.44 BEET » ARRVLRKTHRRERORBEERNE o D% TES
REZDEUKREE » B2 HEE RN 0.51~0.67 2 » F5fEF 0.60
s ERRE 0,065 » FHENNKY (Co=0.44) REREEER (Co=1.2) HE
WEZRN  DSAMRANERSSR -

ABSTRACT

The floating method has replaced the free body falling method
for measurements of aerodynamic properties of agricultural
products. The floating method utilities the wind tunnel to test the
sample. The final steady relative velocity between the air and
sample is the terminal velocity. For conducting the measurement of
terminal veocity, a vertical wind tunnel was designed and constr-
ucted. The frequency inverter was used to control the airflow rate
from the range of 0.16-0.48m3/s. According to the applied flow rate,
the air velocity was controlled very well within the range of 5-
15m-s, which can be used to measure the terminal velocities for
most agricultural products.

The horizontal and vertical displacements of a sample in a test
were recorded with a ‘camera in a multiexposure manner. The
horizontal displacement was used to check if the sample was in the
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uniform air velocity range or not. The vertical displacement was
used to estimate the sample velocity corresponding to the ground.
It can be used to calculate the terminal velocity between the sample
and air inside the wind tunnel. The applied air velocity in a test
was slightly less than the terminal velocity; therefore, the defferent
images could be justified clearly and easily.

Four balls with different sizes were applied to calibrate the
system. The calculated apparent drag doefficients of 0.452-0.461 from
the measured terminal velocities are very closed to the theoretical
value of 0.44. It indicated that the constructed system could be used
to determine the terminal velocities of agricultural products with
expeiments. The peanut pods with two kernels were selected to
test. The values of apparent drag coefficient of peanuts were within
the range from 0.51 to 0.67. The average ualue of Cdapp of peanut
pods was 0.60, and the standard error was 0.065. The theoretical
drag coefficient value of a infinite cylinder is 0.2. Considering the

shape of peanut pod, it is reasonable that the arerage value of

; peanut pods was located between the theoretical values of drag
coefficients of a sphere and an infinite cylinder.
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Figure 2 The Wind Tunnel Size
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Figure 3 Installation of Experiment
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