(BEKREMIME 4385, p.237-242, 1988)

RAIFM B BR5IREB ORISR
—KIKOKLE G & BRI DT —
HUFGEIGE - 58

(%%&mﬁ:ﬁ%ﬁ-*%%%E%ﬂ%%'“ﬁiﬁm%ﬁm%§>
Bf62E8A7TH <8

e EE R

Development of Automatic Crops Protection System
Against Volcanic Ash Sedimention

—On the Particle Size Distribution of Ashes
and Measurement of Light Passage—

Shoji TAHARAZAKO, Mitsuru MiyazaTo and Yoshiteru MiYABE

(Laboratory of Agricultural Macinery II, Laboratory of Agricultural

Physics*", Laboratory of Agricultural Macinery I*?)

# L}

BERBE DO BITIRFI30FE 108 IR 4 HE L TLL
¥, BELLBERNEHELET T, BHT 28
BOKIIK, KA R, BEHIEEDLBEMICS A
EEHITH5,

BHFIG0ME X AR R EIEkAT4E], MEKERI$222EiC & 8 &
URIRESREICE L, BREMAIRE V%1
BDTLKR, HEOERIKR 15,908z/m? 25082 L7213
», ARKE, BRKE, MIKSGEERE EREoR
BOEFINY, BIEY~OWHEFIER S0 &ML
CHELTHS,

KUIKRKIF DS 5, KR 5am RO T 12 EE
VIORKRKAABAES &, WPREEEA SIS 824 &
iz, BHEROKIKER FIcHE L, 3003
TNITHIE DN REEA £ v, EEA A V15D KL
HARDIZDORTBIZETKEMSEEL, FidKkaic
BURMEYORE L TKEFEALTHESL D, BR
MROBEL BTy, BELALVTE, 2Dk
KK B B W0 iZKIL A 2 I2Er, {L3eERIC
LD RBIEMOFEEE L S BHE LS § 2158 h%
{I‘S).

Z D1, KEB LU Z ORI T RIKEEY,
WRREHER L EOBASED SNTHE, Lkl
BOWBBIEHRIKESHGEIMLL TR LiC
o, HREMOEESM LV L, ESEEICL -T
YEMIDEBEDERMICIE 720, B8 S
TREEISBHOOLDEL, BHloB{hbaoh,
BRICK > TREERRBICIEZ T M0,

237

FHETE, BIEYOEGHBEITS> DTS,
St v % OV TRIKER I Z O KUK AR L, |
— R IC N BIBARA 9 5 BAEY B BhBH K B OB R A 1T
DCEEHNEL, $F20EREREE B DITK
WK DR ER % L O BEBAERE L 72

AEER L FE

1. KIWKDRESH

KEDMORIE S, KHERKFEE (Particle
counter, VA4 ¥ K.K. &) TiT-7:4%, W FitHs
DORIFEFREKZ Fig. 1 iCR7.

KUK ZEEATZRGS, KNt HBicHBEsh- Rk
FIRYTOBLUHRBAR NNV T@®ICL D—EHRET
Balahsd. B51EE, EXEOICL D RIMZH 70°
THICBEINTWS, CORSRESRA M T2 58
THEEIAICHELE NIRRT 5 v @ick b
—ERBONANANRZERL D Hoow R G HE IS
Bt hBRESICERSN, IBMEBEROFB TR
SATREOIESN B,

—RRITHK T ORIE DA, ~vESDRE (5
SE FHELERIC, BELERIIRR & —EDBIEH
H5HDT, ZORBAENMLTHEENAITY bOT
5. LrLAROBEEERICKESNEND LES
ARREBOBENE T T2 L bbb 5.

#EEl L 7o KILERIZBEFI614E 7 H28H 25 8 A11HIC
O TEREETN 6 A (NEFB], FRHEE], #itbETH],
Bfye, AT, EFROSMX) K F LABERDO LD
EFHRRLA-bDTCTH 5,



HEOEE - 28 % 285

l Inlet

@ Source lamp, @ Photo-chopper, ®
® Pulse-height analyzer, ® Indicator,

Flow meter

photo-multiplier, @ Preamplifier,
@ Suction pump, ® Valve, @ Filter,

Fig. 1. Principle of particle counter.
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Fig. 3. Block diagram of transmission type photo-switch.
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Fig. 5. Particle size distribution of volcanic ashes.
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Fig. 7. Relation between output voltage and
amount of volcanic ashes (White ash).
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Fig. 8. Relation between output voltage and
amount of volcanic ashes (Black ash).

TFTEKEWD) IEDWTIE Fig. 8 ITRT.

UK, BIKE bic, BAIFEES D O KILIKEHZE <
13> T, HHBER AT S,

L ICERDES, KR 50g/m? £ TEHMATEBER
e L8 L 4.5V AR LS, 50g/m? E#A 5 L
@omicti Y, 200g/m? T5.8V 2R L. RIKDE
LOMNEEER, SEMICEe,ic ERL, KE 200
g/m? T 5.5V 2R L, AKICHNHABEZIPPE
fExERLI.

18, REHBDEFE 0.2V TERM$ 2KREIEZAKT
2.0g/m?, BIKT 4.0g/m*> TH-1.

4., FESHERN SREKBOHETE

1 A0ES% a &3 5FH a? kic, ERNOKD
W 3G L iR BB 4 @i 5 R0 EBR (7]
BE) &, #hEFUCLEDOTHEK a® OESKHIC,
W pil & B U ERMOKAE L 7RO h 288
4 2ROFAR WHEE) SEMMICELVLETO
i3, BKEN (g/m?-hr) &EHEAHEM (g/m?) O
RITIZIROBFRNH 5.

N=M/axUn (1)

1120 Unid, KOMuOEEES>ITEHRRTTS

—~-= Theoretical(Oseen)
©  Schiller-Schmiede] 1928
oy P e Licbste? 1924
2250 00 v o Allen 1900
©

oo Gottingen 1921
200k g L sttingen

150
12spEs T
: 100k T =<
O 0.75R6—42
¥ o050
— o.a2sf

4
2,
1
TEE 4
4
2
1
08

Gottingen 1926
-—= Variablg Density Tunnel 1922/29]

~0.25
~0.50
—0.75f*
—1.00 |
—1.25
—1.50 0z
MBS R IR R TR 0 200 4 0| AP0 B00 409 0004 000 60
20 —15 ~10 ~05 0 05 10 15 20 25 30 35 40 45 50 55 60 65
log R

Fig. 9. Drag coefficient (CD) of ball.

)b

.08




B & B5 X

% B 241

Table 1. Each value put to calculation
Sampling Average  Drag coefficient Density Density Viscosity Final velocity
area particle of ashes of ashes of air coefficient of ashes

size

d, #m Co Ps, g/ em’ Pr, g/ cm®  pp, g/cem-sec  Unm, cm/ sec
ﬁ‘v'é area 97 13.0 2.453 1.16x10-° 1.85X107 45.4
Murasaki _a —a

55 45.0 2.453 1.16X10 1.85X10 18.5

baru
Kamoike 123 8.0 2.453 1.16Xx10-° 1.85X10°* 65.2
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Summary

Aiming at making use of a simple photosensor on way of detecting the sedimentation of
voleanic ashes for creating a crops-protecting-system operating automatically in covering
and uncovering the growing farm-plants, the particle-sized-distribution of the sadimentated
voleanic ashes and the light-passage were determined to get a basic inf ormation, freliminarily.

(1) The particle-sized-distribution of the sedimented volcanic ashes was found to be
changing significantly in right-proportion to the distance from the crater and the wind-
velocity: the percentage of the fine particles ranging from 20 to 50#m in size, increased with
the increasing in the distance from the crater (Fig. 5).

The average particle-size ranged from 123#m (maximum) to 554 m (minimum), and the
overall average for all samples was fixed to be 97 #m.

(2) The relationship was determined between the amount of volcanic ashes uniformly
distributed on a transparent test-glass-plate and the out put voltage of a commonly used
smoke-concentration meter.

The lower limit of the output voltage of 0.2 V was fixed to be corresponding to the ash-
amount of 2.0 g/m? for white ash and 4.0 g/m? for black ash, respectively (Figs. 7 and 8).

(3) The relationship between the plane-distributed ash amount (g/m?) and the so-called
sedimentated ash-amount (g/m2-hr) was determined to be used as a function of ash-particle
sized distribution (Fig. 10, Eq. (1)). The output-voltage of 0.2 V was thus fixed to be cor-
responding to the sedimentated ash-amount ranging from 3,270 to 6,542 (g/m?-hr), and it
may be reasonably concluded that this is a safe detection-limit in case of the smoke-concent-
ration-meter, tested here.

(4) In the field practice, it is necessary for the sedimented ash to be detected in a stage
of quite a negligible amount; for instance 200 (g/m?-hr). Therefore it may be concluded
that, provided that the measurement is carried out on a sample of sedimentating volcanic
ashes, concentrated at a level of 16~33 times the actual concentration, the smoke-concentra-
tion-meter tasted here may be regarded as a satisfactory sensor of volcanic ash sedimentation
to be used in the development of an automatic crops-protection-system, mentioned above.



