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Measurement and Analysis of Fog Flow in Plastic Greenhouse

Tang Bomin?®, Kentaro Mohri, Mitsuji Monta,
Kazuhiko Namba, Masami Iwasaki®, Qiu Bai-jingd)
and Liang Jian®

(Course of Environmental Ecology)

This paper deals with measurement and analysis of fog flow in a greenhouse.

In this study we applied a gas-liquid two phase flow spray and a pesticide spray using new technology

such as a non-heating fog carrier, in order to prevent desease and insects in agricultural operations.

Spray particle density was analyzed by a new method using an air sampler, and the behavior of fog

particles in the space was studied.
The following results were obtained,

1. The spray particles were within a size of 15~30 pum and the behavior of these particles were clarified

in this experiment.

2. The floating time after spray of particles, and the diffusing performance of spray particles in the

greenhouse were clearly observed, tracked and recorded in this experiment.

3. Effective methods of pesticide application in greenhouse were discovered in this study.

Key words : non-heating fog machine, pesticide application, atomizing, sprayed particle size
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VA
Non-heating fog machine (LVH-15DX) .
1 wind tunnel, 2 :nozzle, 3 bracket, 4 : pesticide

tank, 5, 6 . fan and motor, 7 : stand, 8 : controller, 9,
10 © air compressor and motor.
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g. 2 Relation between pesticide density and permeation rate
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Fig. 3 Relation between pesticide density and time elapsed after
spray.
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Fig. 4 Pesticide density for length of greenhouse.
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Fig. 5 Pesticide density for flow rate of diffusing air and length

of greenhouse.
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Fig. 6 Pesticide density for rate of spray and time elapsed after
spray.
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Fig. 7 Relation between particle air fioat time and rate of spray.
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Fig. 8 Measuring apparatus for particle size.

Fig. 9

Spray particles on sampling card.
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Fig. 10 Sampling location of particles in greenhouse.
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Fig. 11 Average particle size distribution for length of green-
house.
Table 1 Spray particle size in greenhouse

at 0.8m at 0.4m

height height
Average particle diameter (um) 21.94 21.27
Standard deviation {um) 5.823 5.243
Coefficient of variation 0.265 0.247
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Fig. 12 Coverage rate of spray for length of greenhouse.

Table 2 Coverage rate of spray particles

at 0.8m at 0.4m

height height

Average (%) 15.30 16.14
Standard deviation 6.347 6.142
Coefficient of variation 0.415 0.381

R

HN—RF EBRLTHTIEIIFR LR Y, Ehefk
ZHARF AT E DI ) —ICAN—FBIRETH L &
HTEWTE T/, BRERATEICHIZIT—1EHR
FEERL T B0, REVRFHRH o772, HN—
FLEHEND T ERE BT

7=

BEMS EREL EOBEN R CERORECESR
PREBRICEBEES 2 LI ) EVHRIESET
X%, #2°C, [REZHROBHEFZISHL, iR
FORTFHF ) 7TE LCEEFRENITRMSES T
L, MERBEIIBT AHEEDOTFH L IGEMEESEIC
AP TH B,

ERIRENOEBZROILBORELLIET 5 2 L 136
BeadT) LTHRERZIETHY, T TIXESTEMY %
BOESEL LT, #NEELLRKBEYEZL, BE
WZER A LT 77 THRILL CERERE © L ER
THET 2 HEFREL T, ZRAOEMIEEZHEEL
7.

9, TIOAF v s B FIZIEREOEHERANT
BiEELZ AW CEREZEERIC L 28 BRE 1T
Vv, BENZEMNICED I IIHH LTV AN, BER
BEARDTHL ML,

DE, REOEDH MK L BEEEOELT KD,
SO ERICBERE,IELT LI EERNTEL
7o B LR TIXFOREPSERH CH L L%
MY, FOLORBNTITEEIRELEY B LA, BUm

il

B2 R RHTERE  Vol. 98

WFIIEMPIcd b L & EHET L CERUHEYRICATE
L7z EENENIHBRIREEE T LI LAE LN
7eDT, ZBENOEEFE RN TFORE, ETI2onT
oMLz, S50, BT OME O L & M
L O2EHTED L) ITHELTB 8, EOMFEIR
e 7))y 7B FOEREPHETAZ LICL-
T, MYERSECHTFPEETLRE ) PEHELICL
To, BEWICEA SN OB ST 585 A —
& U CHARRLI T ORI E & iR RE, LEMREE
RDOTAERD S O HIREFERD S IEE S N T 0 EE
THhHIERHEIO, BRENTORTOMNE, H/N—F
%3RO THLELIREER B & 22T L 7.

TEZEMIIB B BEEZ RS, B, BT,
% EOMBERT OB & % EMEFIC OV TIET 2 2
2L, BEOECYD LB LT RELES
Gt EEEERE, B ETFET A EYELLE
BTEDLDOT, AT FREERC L D EE0RE
WatEolEz oM.

St, BROTBMGH Y BREBEETERL, BHONE
RAE® B EEDRANE/ ST A — 5 (BT FEDZEMO
3RTCHEIE, K& XL LEFEAE, HAkE), S5
FA—% (EEHEE, WEHEE, Q2 ME0EEE
PLER s HE, B, AR Y), K840 (KR &
k) hEEOBEETHO ML, BEFENRE
DES, BEBIRCELFRR->TEI BT 50, #
OMEANE, BWEPOBROET, EYOZESALUE
B L B REOMEME 2 LIConT, 513
CRER, I3 008X H5.

&) it

AEFFEE LRSS X CBERSESH RIS 2 /E%
B Ao nE CORELREL, FETIEFE
ExERBFEESD S OB (30571240) & FETLEK
VLA B R & N E S ERERESE D, 50
BhAk (NZ200610) %520} C, HEEREMEFRERML
Wrgemt % G ICiFgEA T bz b O Th B, T IR L
THREMICBE L ET 5.

5l A X &

1) #akk, 28, =% EREEREER (7], PEDER
HEGHE, 10, 333-334 (2004)

2) Derksen, R. C. and C. Jiang : Automated Detection of
Fluorescent Spray Deposits with a Computer Vision System.
J. ASAE., 38, 1647-1653 (1995)

3) Franz, E. ! Spray Coverage Analysis Using a Hand-held
Scamer. J. ASAE., 36, 1271-1278 (1993)

4) FiE, BREKEIZ)  BERERESESROMN LR &I
BEREIC RIS T R, RESERTEEEAEE, 2002, 9 (I
1), 45-46 (2002)

5) EATR, TrHUE, BUR | ARG R R E R EA %
JURRERIE. MY, 25, 22-24 (1999)



February 2009 BEICETEBROBE @R 45

6) RER, #RE, #¥Ed  RENEESARENE U 1) A8 R%, HOEE | BAERSERENE IR T SR

IR, 32, 42-45 (2001) 72, R TSR, 23, 18-23 (2007)

7) BEE, A8 NASEENERSERE. RUTESER, 15, 12) EBEd, Wik, %S | ERZEEHEITIINGS Y EHE
109-112 (1999) {RIEAT. 2SR, 39, 55-58 (2008)

8) (UHE, €EF, i BPEWEVRGEEBHITRSAEN  13) 2, 75 BATEIENECR, pp.118-134, SEEEERS
Wige. R THRER, 18, 75-77 (2002) WAL, dext (1999)

9) Hiafk, BE, WEAKES  BRRSRNEHTROAME. & 14 BERHE  HBEEEE&EEFEM, pp.473, LETIEEA, b
AHAREESR, 85, 72-75 (2004) = (2003)

10) SRR, PSS, BEESE  ETEEEGNERRTOAST  15) BIUE | SNZEESRENTIE, pp. 174, EETIME, b
BBEhAHT. RUAAEER, 37, 63-66 (2006) 3 (2002)


http://www.tcpdf.org

