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Effect of heated constantan line of the sensor on a measurement of convective velocity

in a paddy field

Susumu HANAYAMA! - Takeyuki ANNAKA!

Abstract: This study investigated the effect of local wa-
ter flow around the constantan (Co) line of a sensor caused
by heating the line on the measured convective velocity of
ponded water in a paddy field. Then, a method of cali-
brating the sensor, considering this effect, was examined.
The output voltages of the sensor at a water temperature
of 20°C were 6 % larger than those at 30°C when the en-
ergy supplied to the Co line was 0.52 W m~2, indicating
that an increase in water temperature accelerated the local
water flow. Based on this, a method of calibrating the sen-
sor while supplying the Co line with 0.13 W m~2 energy
was developed. This calibration, which was expressed by
a linear function, had a significant correlation 2 =0.97)
between the sensor output and convective velocities in the
0.0 to 1.25 mm s~ ! range.
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Fig.1 00000000000
Schematic diagrams of convection and local water flow.
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Fig.2 000000O0OO0OO0OOOOO
Outline of measurement apparatus for convective velocity.
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Temperature dependence on the output voltages of a sensor.
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Change in the output voltages with different water temperatures
when the energy supplied to the Co line was 0.52 W m~2.
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Change in the output voltages with different energy supplied to
the Co line.
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Calibration of sensor when the energy supplied to the Co line was
0.13Wm~2
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Change in the output voltages with different water temperatures
when the energy supplied to the Co line was 0.13 W m~2.



24 000000ggg 11300 (2009)

oooeo~70000000000000D0O0DO0O0OO
oopboooo

Fig. 600000000000 DOOOOOOODOOO
0o0o00ooooooooOo0oooooo000nb 1.25mm
s 000000000000 00D000000000
00000020mms” ' 0000000O0DOOOOO
000000 125mms™ ' 0000000000000
0000000000000000 1.25mms™' 000
goboooooooooocoooboooooooon

Oo00oooooo0oooono Cooonoooonono
oooooopo0ooono CoOODOOOODODODOOO
000000 000o0ooD20°CO 30°Co 50000
0o0oooooooooooooooooon Fig. 70
ooo0o0o000000 3000000040000 700
Oo00000oooo000o0ooo0ooooo 4000
oooooooooooOooOooOoooooo 30000
7000000000000000D060~700000
ubooooooooooooooooooOoooooo
gobooocooooono

4. 000

Oo0Oooo0OooooD Cobooouoooopooo
oooooooooooooooooooboooooo
ubooooooooooooboooooOooOooOoooa
ooooooooooooooooooooooboobogon
o000 CodOOOOOoOoOoOoOooOoOoOoOOoOOO

O

ooooo0oboooobobooooboboobooboooo
CodUODDD0.3Wm 'ODDODOOOOODDO0.0
~125mms” ! 0000000000000O0D0O000
gboooooooooobogoo

HEN

oooobooboboooboboboboobooooo
goboboooobbooobbboobobbooon
gobooboobbobboobooboba

gooo

Fujimaki, Y., Mowjood, M.I.M. and Kasubuchi, T. (2000): Mea-
surement of convective velocity of ponded water in a paddy
field. Soil Sci., 165: 404-411.

gopoo,0000,0000 008): DO0CO0ODOCOODO
goooooo.oooooao, 109: 51-56.

Hanayama, S., Kasubuchi, T. and Annaka, T. (2009): Convec-
tive velocity of ponded water in the vegetated paddy lysimeter.
Paddy and Water Environ., 7: 255-258.

Hanayama, S., Natsuga, M., Annaka, T. and Kasubuchi, T. (2006):
Effect of vegetation on the convection of ponded water in a
paddy field. Soil Sci. Plant Nutr., 52: 579-583.

000o0oo (2008: 0000.p.377,00,00.

Mowjood, M.I.M. and Kasubuchi, T. (2002): Effect of convection

on the exchange coefficient of oxygen and estimation of net
production rate of oxygen in ponded water of a paddy field.

Soil Sci. Plant Nutr., 48: 673-678.

O

00000000000 0000 (Co)OOUODOODO CobDODOOOODOOODDDDODODODOOOO
OoooooooooooooOooOo0ooOooOboboO0oO0oOoOoOoboO00oO0oDObOO0OoOooOoOCoO0ODOOO
0052Wm200000200030000000000000000000000000 6% 00
ooooCoOO0O0OOOOODOOOOOOOOOOOOOOOOOODOOOODODOODOOCOODOOD
ColO0DODDDO0I3Wm20000000000000000000000000 0.0~1.25mms™!
O0000000000 (?*=097)00000000000000000000

goboobodooboobooboboobooboboon





