NESAZA8 82 (J. Bio-Env. Con.) 8(4) : 257~264, 1999

Mzt &7, FH & 24
K

2
Malal RFEREBLA A HHME

Trickling Performance of Individual Watering System with Variety,
Thickness and Firing Temperature of Ceramic
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Korea

Abstract

The trickling system for automatic and individual watering were made with
Bunchungto, Ongito and Backjato. The thickness of ceramics were 1.0, 15, 2.0, 25 and
3.0mm. And they were fired in a muffle furnace at five different temperatures between
500 and 900C during 12 hours. The upper plastic parts of sensor consisted of five
elements made by steel mold. With the photo fiber sensor attached to datalogger, an
accumulated amount of drops for every 10 minutes were recorded. The porosity is higher
in the order of Bunchungto, Backjato and Ongito; also, as the firing temperature is higher
and the thickness is thicker, the porosity is higher. The ceramic sensors consisted of Si0O;
of 54.17~71.62wt.%, AbOs of 15.42~33.79wt.% and the rest of 10wt.%, those were FesOs,
Ca0, MgO, NaO, K20, TiO;, P:0Os. The pattern of dropping were changed according to
the varety, thickness and firing temperature of ceramics. As the ceramics were made
thicker, the fluctuation of dropping became more rapid, but it did not regularly work at
Imm thickness. As the firing temperature of ceramics became higher, the fluctuation of
dropped amount became more rapid.
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Key Words: automatic drip irrigation, automatic trickling ceramic sensor, individual
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Fig. 1. Parts of ceramic sensor for
automatic  drip irrigation for individual
plant.
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Fig. 2. A ceramic sensor and the photo

fiber sensor for counting water drops.
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Table 1. The portion of chemicals accorcing 10 the ceramic vanety. Unitt wt. %
Eﬁf;g? Ig. loss SIO:  ALOy FeOy CaO MgO NaO KO TIO: PO Totad
Baclgato 123 6739 247 0% 066 02 133 246 010 0 9
Ongito 131 7148 1770 383 038 070 0 233 077 003 N6

Bunchungto(L.") 203 5417 3™ 310 18 073 113 162 014 002 9842

Bunchongto(S”) 157 607 2742 37 067 077 147 307 033 004 982

Control" 039 7162 142 424 277 099 1R 232 0B 002 B9

The firing temperature is 700°C, thickness is 2.5mm
: Lalge particle, S : Small particle
Control Import goods, Weninger, 32003 2 Tropf -Blumat
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Table 2. The porosity with the variety and the firing temperature of ceramic

at the thickness of 2.5mm. Unit: % .

Teniérei?agture Bunchungto(L”) Buncc)f?griltgtg(L) Backjato Ongito
500 (°C) 35.83¢ 33.47 31.7¢c 30.97
600 37.3b 3513 34.9 31.83

700 38.1ab 36.30 34.7b 31.77

800 37.6h 35,97 35.8ab 3213

900 38.53a 33.23 36.43a 32.50
Average 37.47 34.82 34.71 31.84

*L : Large particle
Mean seperation within the columms by DMRT, 5% level
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Table 3. The porosity with the variety
and the thickness of ceramic.

Ceramic Thick- Pore
Variety(A) ness(B) rate(%)
15 (om 29.T7cd
Bunchung- 20 0.17bed
to(L) 25 31.03ab
30 318a
15 26.8¢f
Bunchung- 20 215
to(S%) 25 29.16d
30 204d
15 27.17ef
. 2.0 29.93cd
Backjato 25 %4d
30 3053hc
15 24.63h
. 20 5HT3g
Ongito 25 %6 Tef
30 B4t
A 35.56**
B 10.09%x
AXB NS

“Firing temperature of ceramic is 700C

YL : Large particle, *S : Small particle

Mean separation within the columns by
DMRT, 5% level

S, 1992). FF5E€E o]HF o kA 4

o] W&o As} FA g1 LAARE
of wel thefsiA Waksle A2 A
P gdutgdog Aol YA T2
g0] 0%7} Ex=d FA7 FAE Ao
NS AXRT £AY g4go] EAAI o
ol 23l FFEe] ¥ Aoz FFH

HArkel T, 1991).

AHLES T00CE stz AEHe] 4
o =72 29 A9 A9 AEH
H4Adxel AHAE L Fig. 33 2t}

Azt e A ImmE 2oy HEY

TR OE 449 AHHAES Y Fig
3a%} ok WMAES F4E dE2F(AD

£ F71doln FHH AHo| o Foix
REm Qudy BAw go] YA
ze B9 gHo) ojFold AMe %
234 7% HAHHA BahG FAM

W 57 Imm2 Aze Adse
AAEsldE F4H A5HH 7]
$HY 4 gt

off o it o X X ¢

Fig. 3b= Azt=e %7 15mm< 7
%, Fig. 3c= A9 %4 2mm¢ F
%, Fig, 3d& At £4 25mmg 34,
Fig. 3ex A&® F7 3mme 7 $olch
7 15mme ZA$ AWHo=z HEY]
FTH #AAC) v AHAEE BA
oY HAES uPRAEY B FHH
A7b #A YeEhdes ez Hol AAMY
5o Roiwigle] o Fre AHr QA
7 A o]FojAE & F AU B
WaIE 9 24 Fig. 3bolA HE RAAY
AAH 9 Alzto] A3 o]FAXXu HAH
9] TG AA3] o]FofA e AeE
EfLt AR w3t SR A
dol e HEJ uls e AL &
F Aoy oA WAE] HL M
go] FFAV 9 Uert 2V E Bogs

- 261 -



NEZHx483] A #8A Ads

100 ViESad

0 %mkﬁf;f“g

c:2nmm

~B888E888E8E

- —avsurtag.

e:3nm

Dropped Amount/10 min.

g 8

Bgs&gsg

;

8 10:00 1200 1400 16:00

Time(hr)

A EHE BHo: 3ol Hro] A
g gol® B3sta wavt $29 A
F4 o] BA o] WEor A7EH

Arh. 2Elm olelw AR Al
A7k FANASE A JEwh

(Fig. 3c~3e). 7 2mmolAdE = H&H
EoME Z& @4 vEr] AFES
I FAZ FAYARA 2 A dA
stAch A Ax FA 25mm$} 3.0mm
A dFEF HEAA 18§ Ao
e} Al A&Et g

Age e FHYIZ FA & I
Ae-g B9 AEEAEY F$ FA
SErs AHMAAA FEAAY FFH
A&7 ko] Aon DA TG HHE
wgo £aAE JYch vE FAC FA

888888888

bi1.5mm ]

d:2.5mm

800 1000 1200 14.00 16:00 1800 000 2:00

Time(hr)

—e—Bunchungto Large
= Onggito

= Bunchungto Small
Baczato

—s—Contiol

Fig.3. Comparison of dropped amounts
measured at every 10 minutes among 4
varieties of ceramics with the different
thickness

A4S AAASAZ]l BARL BA
29 £AE UL g
1%, WA

.
=)
o, e
M 055
ﬁ
0}0 Hx

Eﬂ/\-]_\,]. ,\Liqﬁ]
7b demz dAAVE ZISAT It
Hoz A9 AFEHHAAML Agte F
Ae 2mnm &7t AEE Aoz AZHA
t}. Fig. 4 $71EE &2 3 AMzhd
Ar Y 22z e FHAEE ve
W Aotk LAk AAQC) AAHo
2 HHo] 3T AFHeRE U=
T7F S9rd FAALZAGE BA vk
AR ARG Agn 2pEPAH A A5
v 34 23 F, FHASANDS @
U g9l A g g Fel gt 538 1

-262 -



EAAAANE At AP arAage] HH4s

1000

w0 | £7600C
800 !
- [ erooc " [d:s00¢C
‘E 500 800
E 400 700
o 600
\ml 500
b 400
£ 200 %
8 ;00 } ;
ioo > \ ;
E OL_—"‘LM;;:@_'L\_M\&\ 7
'U Apr 2 Apr.3 Apr.S
9 100
o) €:900°C Date
Q £ -
E r— C ! - [a]
Q nn - h
Fig 4. Patterns of dropped amount of
Onggito ceramic measured at every 10
minutes for 4 days, from Apr. 2nd to
N 5 SR ; - Oth, at 5 different firing temperatures,
‘ which were the upper plastic-only Import
Date
goods, Blumat.
Bee 24EE 800CANA Atk of  AAMES wia EAY.
9 Zo] AFHHAA sty At AR R A Aol TR Lol o
AEETE AT TFHEA IF%E B 2P EL Si0E 54.17~71.62 wt%
nx AR HHE A F-Ie Hoew theo] ALOsE 1542~33.79 wt.%
Aoz gadgler ARYSE F9 T Qo £ 4R gA: WAE 9234
S 1 o BOCUHAANA 2Adste A wt.%, S7]1E 8018 wt%, UHERIE
o] HAAEFY HAoeg AZLHIoU AR 88.17 wt.%, M HEHZE 8796 wt.%, WX
zZepxag AAFA @¥Ad BHNE RS YAE) 87.04 wt%H o}
3 o]de 2EAME ZAE Ug e SiOzALOsSl ®l&e WAE 732268,
2 #aHAG I71E 8021198, nHEAE 689:31.1, A
HEHE 616384, =T 823:17.701%
Hq 2 t}. 71e} Fe:0s CaO, MgO, NaO, K30,
TiOz, P:0s F°] 10wt.%We] &&=
At el FHE FA 281 AHE: Aok TIEL AYRAENA Y =9
g geate] Ay A2y A5G AN

- 263 -



p. 232-263.
}

AE}F2ANYA ARA A4S
2 MAs, 3 Folgen 24w} Y3e HEERAL AL p 97-133,
E44% B RAL4E 380 ¥ 3 497, 094 1998 HLENE 2
S S 25mmz 4R AdA A CINEEE RERE NSRS
EZRe me FILe AURAE #55 gEstel @A, ). Bio. Env.
37.47%, HABEAESY JI7IEY TFE Con. 7(2) : 144-150.
34.82%, WA E 34.71%, €71E 325% 4. oA, BEY),) AESF. 1998 91A
olgich. EFo F ol FAAN oo)9)
Agele HEER, 24Ed wAS A%% Fgel MAE 9% ] B
of AsAAl AsdAot FHAN Env. Con. 7(2) © 151-158.
WgFsle BARY YFEE Aol 9 5 olWe 1997 LA EvE 73
Qoo Azele FAU 4R Eepad A sl o@ @A A7 Aw ).
MEAFA ] G matE FHHd Bio. Env. Con. 6(4) : 250-257.
3 Ax@el PF=el 2 Aolst ANk 6 o1FT, $3FW, AUE, V4T, U,
ARREAEY dAsdqs FAA SN SAE, 229, 1991 A e wE
of Fstor WAES 7S HABY F 284 Ag

_‘g‘_ &

747F FAFAY e AAE ]?’*01
ot =@ Aetge] FA FAL
A &N 7ro] Fokom Az ke %7}

':1'73 °]’MJ— 713"_)1\—‘15

Lo oo

7 ImmE
1 AAEA 7
o} Age AME 500CAM 243 2
A zkol Y aBRAZIE HAH
EotAstgdon 600C © 700CAHE
oA gAY FAE Rgov HAAL
Zyol ZojHon 00T EE& 900TAA
238 A$e dHASALC] g id

gAY o] AXUA FH )

gl

2 A A

> E 9 f3

4535, A8, §FE 196 FriAE

4. HE=E8A A& p 79, 43-47,
77-82, 139-147, 276-288.

2. AF3, A=73, HAE. 1993 HAA=

F9Y. 1992, HA A
ZA2 Y. HEESTAL A

p. 11-25, 47-52, 79-114,. 230-249.

x4, 7‘3%%, ubhE, 1997 89 F
d. A& BEZ8AL p. 320-331

9, 5. 1991 EGIH 71z, wRAL A
€. p. 78-86.

10. Baker, J. M. and E. G. Spaans. 1993.
Comments on "Time-Domain

Reflectometry Measurements of

Water

Conductivity of

Content and  Electrical
Layered Soil
Columns”. Soil Science Society of
America journal 57(5) : 67
11. Davis, J. L. and A. P. Annan.
1980. Electromagnectic
Water
Content: Measurements in Coaxial
Lines. Water

Research.  16(3)

Determination of  Soil

Transmission
Resources
574-582.

_264_



