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Particle Diameter in Ihjecting Mixture of Deacidificated Rapeseed Oil and Petrol

Chiyuki TOGASHI*, Kazuhiro MATSUMORI*, Jun-ichi KAMIDE**

Abstract
The authors measured, by the immersion method, the sizes of sprayed droplets
of the mixed rapeseed deacidified and light oil. The catching liquid used in the
method was silicon oil. The results obtained are summerized as follows:
1.The ratio of the sizes of 0 to 50¢m rose with the increased of the ratio of

rapeseed deacidified oil.

2.The relationship was linear between the droplets size and ratio of rapeseed
deacidified oil, and the droplets gained in size with the increase of the ratio of

rapeseed deacidified oil.

3.The droplets sizes varied according to kinematic viscosity of oil. It showed a
linear increase to 30mm?/s of kinematic viscosity, but a gradual increase over

30mm?/s .
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Positional Knowledge of Tractor Using a 5th wheel

Kuniji MOTOHASHI*, Tsuyoshi TAKANO*, Yuji MASUKO*
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Optimal Paths of Headland for Tractor from Differential Geometry Perspective
Ryo TORISU*,Ken-ichi TANAKA*, Jun-ichi TAKEDA*

Abstract

This paper concerns the optimal path and minimum time problems in headland
for a tractor. We apply the mathematical theorem that is derived by Dubins and
extended by Reeds and Shepp to the headland pattern analysis.

Main results are summarized as follows:
(1) Optimal paths are achieved for the input when travel velocity is maximum
and steering angle is maximum or zero. They are composed solely of arcs of
circles and straight line segments.
(2) Optimal path is a function of wheelbase length L, minimum turning radius R.
of a tractor,and direction of travel(forward or backward).

(3) Optimal paths and minimum times are changed by the parameter of furrow
width (d).

[Keywords] #t#i(headland) , EEIFE 7 (round technique) , H4EHEE#E (optimal path)
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Finite Element Analysis for Soil Compaction under a Running Wheel

—Measurement of Constants for Loading and Unloading Soil Model—

Tatsuo HIROMA* ,Koshi ABE*,Yoshinobu OTA*

Abstract

This paper describes a combined model for soil which are viscoelastic model
under loading and elastic model under unloading. The model behaves like a
plastic body under loading and unloading. The constants of the viscoelastic model
and the elastic modulus of the elastic model are measured with unconfined
compression tests in which a soil sample is deformed with constant strain rate up
to 10% strain and then are kept under constant stain and finally are unloaded.
The constants are practically measured and verified with simulations by use of
FEM. Soil compaction under a running wheel can be calculated by use of the

combined model.
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Study on Establishment of WWW Server for Agricultural Information

Norihiro NAKAMURA* ,Hiroshi SHIMADA*,Tamio INAMOTO*

Abstract

Since March 1996, our campus LAN system has been connected to the Internet
on twenty-four-hour basis. At the same time, we have experimentally developed
the WWW server to provide overall information of our college. But at the first
stage, this server did not include any scientific nor academic information.
However, as an academic research institute,our college has much stored the
agricultural information,which might be useful for the researchers, students
and/or academic staffs.

So we started to provide this information on the WWW server. At the first
step,we selected geographical information data,which we have been studied with
local government. But, this information is not suite to the Web form, and then

data conversions are needed.
This paper describe

the general concepts of our campus LAN system, the

constructions of the WWW server system, and data conversion for Web forms.

[Keywords]

1. FvUNRRRy FIT—7 O8I
KERAZERAE (LT, BEEX) Tk,
194F L2V 2 — 2 BOEBRLEFTH0LH
BRI LANZERE L, HEZE L HEREME
WO TR T B Rl R E 2 T, T OBFE T,
N L DERIT, EFAY—A—2BLIAAT
Hollldic, 1V E—F v b EDERIZ, B
FA—=NVDKRTH T

L L, 19964E 3 Aicie b, BKEKEE ORT
BHHE BG4kbps) KLAEGERER LD,
¥HLANZA VY E—% v b CEHRT HENTHE
Choteo CORRTY FLOIVE 21— 2 %FE
AOLANY 25 A (K1) cEfTIZERE
D, AV E—Xy bORBET HEKFLY—ER%
EZFTHEBRHEEL LI IR 5T,

Blfe, BATHRELTVWAY—ERIEF A —
vy WWW, ftp, telnethETH5b,
newsDEFIX. BRNATRILEHBLTNE

internet, WWW, geographic information system

Lo

2. MEARIZBZHEPRFEWWWH—/)N—
BEERTIT, [ VY E—F v b ~AOEERBAE
B, WVWH— R—%RBRORE L. KF
DOEL, HEREROBRN 2T > T\ 5, HHh
BRET BDOY — BT, FHGERTAC
EREE LW, [BRTRB2BRFRDDaY
¥ 2 — & (Macintosh LC(68020(16MHz)10M/10
OMZEFAELTWS, ¥y —_ABAY 7 by 7
Mac Http 2.0TH %,
WWWH—AR—% 5 LIERRBECHAV2H
OFEE LT, OEBELRERF - IctFdE il
BT 5 2 L AHKRS, OERPIRER LT
Whld, ERAOEKEY 7~ v = 7 BRI
AFTEL, OFHRERRET 5BEOFIENES T,
HETLFRCHERRMEE L NS, RERELD
hb, BE, BESFTLI) LF#EEET X

*FK B RS BRI



28 BEEBRE 2RI EE435 (199)

THy WL OHDOWWWH — R=D2 0 8548 LT
W5,

BEERACEVTL, KFEOBED L TIMER
BERTTH5THY, ThETEAREREIRT
ki, SELEBEBRRLRETILERD D LE
2 5o TDFE—BML LT, BEBBIIEZE T,
HKHARA v ¥ 2 EHEWWWYS — R —TRE#ET %
#HE L,

3. AR Ay 1 BRORE

HEBEBGE - BEERY & TE, AT,
HEOBMEELTETH VAT A0 217>
TRz, Zhid, [KEEHRHSEF &G SE
FNCFIA LB O&E > BEL L THEL L 5
ETERATH D, ZOYAT ADBFEI YK -
Tk, FEOEEFROERM b RFHCIT - Tk,
Flicd, BET CREREADT — 2 %RT,

ThooF— 2 %2EHETHOLAFC, BEE
WA ERL L CERNCIET 2EYENE LT,

I AR &~ (64Kbps) B K2~ (64Kbps) ~= TOPIC#% 4+ L CInternet~
| e 1-peE | CURBE . EER TR | sy
: 77,(”/ *j’—}\\-—l‘b‘ | [ [ [ [ t‘ )"f/[
A = L L L BRI N
; CT1E | ;;_PCH:?E;1)04@::%7,@:::E}*'r1 |
Inimiml SRR R e
! : L L L L PC 5
= B
=5k S . I N S D
10Mb/s | . | Do Lo |
[:jﬂyﬂ E:j Do [:j | IE:] lt[:j] l:[:j |
. PC2A 1 PC 8& 1 1 PC2# EiPC7é{iPCSéE
=N o | - Lo |
% R BEE O BEYR BN ETIWA . EIHB
Fig.1 Network Configration of Akita Prefectural College Of Agriculture.
Table 1 List of Data for Akita Geographic Information System
7 74 N% hFITV— RBEGI v av X) F—4kYV -2
O=EMTFHKEAE S&85—% 1kmx1km AMeDASINT 7 — &
Q=K E SBF—4 1kmx1km EHS
OEEF— % HWHF— & 250m X 250m B+ HEE S
@LEFXRT— 4% + VYR /4 A0V N
Ot =l > v 7 (121&) +E#E5F—4%  250m X 250m HEEBEARS
OB A ERE(221) + VR TN =N
OHXIR (366H ,3f#) KBETF— % 1kmx1km AMeDASIN T 7 — &

) Hdzhzh, @ BLEWWW TRt O ¥l O mEFHEZBER L T 5,



i - IBH - FETC - BEBFERWWWY — S — B 5 8%

29

EEOTF— 2FRAY —VOBREPT - TR,
Zhbld, ZROEHERRTS1kmAyva
KRV =N b, ZOFMRTH 5250m A v ¥ 2
TRy =N, BERIHETNEA CTHERERAZ L
LDOTELHIA A v v aRRZY—n (Ay¥a
¥4 XiF250m) e ETH B,

IO LT —2ERRAY—NE, Ay vaTF—
ZRFEAHRAR, T OFECIG U TS g L CEE
Fe BRI >TWB, DED, TOY X
FLAERAWEHETE. T2 THHEEA v a
TrANE, BHEEYRRTHIDOT— 2R
Y= ERfIbRGhE T4 XAV A LTEE
#RBZEIHEERVRTH B,

THLIEEE T EWWWTHERST S &
BHESATRRETH LD, SEHIEMETH S
Ay VaTF—2%BEBRT 74 MbT BIEEETT-
oo BEA vy v aT—48%, O ULOEEBET 7
ANELTBLEIRLY, BADRET—2%2W
WW4% B U TCERECAFTLHIENAELELDD
Thbo ZOFEDFIRAZLTIRERT,
OWindowsDDOSE TR DEBERRY — V%

FEh S TEBZRRIE 5,
@QAZ2YV—VHy&—78w5S5ACUTH)) %2FIA

LT, BMPHROE® 7 s 4 L& LTk v b

T—7 K547 LB ET %o
(®Macintosh F TE 7 7 4 VZE# Y 7 kGraph

ic ConverterZf{f\s, X v b7 —2 K547 Lk

D7 74 NOEBHAEGIFHRICERT %,

25 LTER LB T — 2. htmlBX 0
YEHTERBTE LT, BEBHRWWW

P—AN—ZBUTHRET B ZENTREE K 5T,
K 2~4kc, EEORERIE RS,

4. SHBOZRHE

ZH5 LTy KEOWWWH —AA—iz kB TEKH
BEBERRA v vRRET 5 2 &R > T,
Ld L. BFRCIRETE 2 EHRNED CRE
ENTEY, THEABRDOERERE IS VEL,
o, BECR L TaZEEE, T4 AT VA
ETy Ay v ERERADP ST S, LV
oy RERDTF—EARRT 05 ATRAETH -
o & 5 R ER IR EE., BRR TR
TH 5,

SHE, T2 DO—BOXKEERNB—F T,
javagmiEEFALT, X oXEENES
FRFEZERT 5 HELXELTOLFETH 5,

SE

1) ZEET:BEAS va—%y b AFI(1~3),B%
HEFIA TS5 ,96—116,1996

2) AL 4 v aA—% v NEBEERIEE, B
tEEFI A, #H 5 ,69—75,199

3) N. NAKAMURA, Y. KOBAYASHI, W.
OZAWA : The experimental construction of
the crop assessment system, Proceedings of
6th International Congress for Computer
Technology in Agricluture, Wageningen 1996
4) KA :CUT033],7 V—V 7 b&¥ 2T V7 x
7PACKS8000, 7 A ¥ —,333,1995

PHERSS « REERRE S 2T L
COR—vTE, KARADOKS - BEEHRY, BERT -2 TRELTVET,
BT — 2 OREEFLET REEZKOFLBEATT S,

T o F RES

—

5

- Xz

BT -4

FHF B R

K E

- T

EHEDBEBREK

Fig.2 Agricultural Information Menu 1 (Select Category)



30

BERBF LRI M43 (199)

BHERSS - BEBHEM Y AT 4
BET—A
COX—ITIE, KERALEIHETHOERE T — 4%, BT — X TRELTHET,
Eifg 57— 2 OB L FET 5 TR A ZKOH 2 DEALTF S0,

1:% B ®W|2:%8 R W|[3:H F W|4: K £ WwW|5:Fx #H#
6:58 B W|7:% R wW|8:K ® wW|9:HE M wW|10:/ K H
1n:E ¥ HE|12:k W HB|13:%F #*F HE|4:@Hm {£ HE|15:@8 £ H
6:4 JII E|17: E/pMAoF|18:F £ B [19:= v FH E|20: A ZFH H#
20y X HP|22: A & H(23:F% B HE | 24:1& & K |25:FA W H HE
26:# F1 ET|27: AN BR ¥ ET(28:fk M JIl BT |20: KX £ ET|[30:3 JII HT
31:% ¥ HE|32:Kk ¥ K |[33:@ L H |[3M4:@ F EH (3B B K HE
6:4& W E|3:% B H|3B:%k B E|39:F W H|40:/H Fl H
41: 7 B W |42: % ¥ WY |43:3 @ R EY |4k A HET|45:® R HT
46: 78 fll Jb By |47: 6/ fF  HT |48:5x M H7|49: 4 fl  ET|50: @ R ¥ H
51: % f HET|[52:F 4 A |53:40 db ET|54:7 K AF|55: K HE MY
56:F M HET|57:4L FE AT [58:3 HW HE|59:F B HE|60:KE # JI ET
6l: kK #&F Hr|e62:+ X F HT|[63:14 P At|64: Kk HE A|65:F I H
66:KE B HT|67:°H $% HT|68:3R R WA M |69 MW &

Fig.3 Agricultural Information Menu 2 (Select Municiparity)

Above_Sea_Level

Cityname: "FHEH"
[Fllename: ss1i_¥ssi1i_@1 ]

Bt

-
8~
[P

108~

a’w -~

Fig.4 The Image of Land Level (Akita City)

B
20
58

108
ep




BERRFETILT IR Nod3 © 31~34, 1996

31

HENEBRECE T 2EE GB2#H)

—RIE2 B X AT OVWT—

EARIER™

Practical Use of Rice Seeder Having Covering Device for
Polyethylene Film (Part 2)

—Cultivation Using a Prototype Power Driven Rice Seeder—

Masao WAKAMATSU*
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Fundamental Research on Robotics for Weeding Paddy Field Levees(Part 1)

— Analysis of conventional working conditions —

Jun-ichi TAKEDA*, Keita ABURAKAWA*
Abstract

The levee weeding is one of severe work which has still remained in paddy field
works. The needs for levee weeding machine is getting higher not only for
small-sized farmers but also lage scale farmers.The main objective of this research
work is to develop levee weeding robot. In this paper, the conventional working
conditions of levee weeding were analysed for basic knowledge of levee weeding.

The working rate of bush cutter and self plopeled levee weeding machines were
about 60 and 5 to 8 minutes par 10a, respectively. The weeding was carried out 3
to 4 times for conventional farming in a season. The total length of levee of
several plots were analysed. And the problems for development of levee weeding

machines were discussed.

[Keywords] paddy field, levee, weeding, robot
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Harvesting Tests with a Prototype Cherry Shaker

Akira AKASE*, Hiroshi SUZUKI*, Jun-ichi KAMIDE*, Yousuke TAKAGT*

Abstract

The cherry shaker was built as a trial and field tests were carried out in order
to perform a feasible study for harvest of cherry fruits for processing. The main
results are as follows:(1)Setting a large stroke generating case at the bottom of
the boom enabled one man to harvest cherry fruits. (2)By setting the clamp
instead of the hook at the tip of the boom, a man could perform harvesting
operations consistently. (3)The bark hardly was damaged in the harvesting
operations. (4)The limbs with large laterals and the slender limbs are not suitable
for mechanical harvesting. Cutting off a tip part of a limb would be desirable in

harvesting.

[Keywords] cherry for processing, cherry shaker, limb shaker, clamp, field test
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Mechanical Properties of Detaching Cherry Fruits

Akira AKASE* ,Hiroshi SUZUKTI*, Jun-ichi KAMIDE*, Yousuke TAKAGT*

Abstract

A pulling test and a vibrating test were carried out in order to investigate the
detachable properties of cherry fruits. The main results obtained are as follows: (1)
The sugar content and the color index a* showed a higher linearity with the fruit
mass. (2)In the pulling test, the detachment force between spur and stalk(SS
force) was lower than that between stalk and fruit(SF force), as the fruit mass
was smaller.But when the mass became larger, SF force was about one third of
SS force. (3)As a cherry fruit was pulled in the opposite direction of stalk, the
detachment force became extremely low. (4)In the pulling and the vibrating tests,
stalk was detached from the spur either at a or atB part as shown in Fig.8.
From the longitudinal sections at « and 8, a detachment layer was found to be
at . (5)In the vibrating test with 6cm of stroke and 10Hz of frequency, fruits
with stalk were resulted from the system having one or two fruits per spur, but
the stalkless fruits were obtained from the system which had many fruits per
spur.
[Keywords] cherry, pull detachment force, shaking, detachment time
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Distinction of Line-Shape by Picture Processing Introduced Detection Method
of Line-Element Pattern

Teruo TAKAHASHI*,Shuhuai ZHANG*,Ming SUN*, Hiroshi FUKUCHI*

Abstract

This paper describes on a new picture process method on distinction of line-shape
and the detection precision of line-shape element to attempt speeding of a method
to judge a shape of an object from lines. Picture process of this method is
divided into a part of preliminary making patterns of 3 x 3 picture element and a
part of shape distinction process of a line.

Part of the beginning examined the representation angle patterns of 110 with
line-element patterns of 162 on straight line and arc, and made them as table
data. Part of the second made use of those for a check with detection of lines
each part of an object.

Detection precision in drawing pictures was about 5 degrees above length of 20
picture elements on inclination of straight line, and was within 5 degrees in
extent from 15 to 165 degrees on a tangent angle of arc. Precision of a radius of
curvature of arc was within 10 % when a temporary center angle was above 80
degrees.

[Keywords] distinction of line-shape, picture processing, line-element-pattern

detection

1. [FL®HIC
HFEREONEFEL I UDEL DBIFLDH
Bt e vy MERBEITAHRES/EBERITHIAT
WBY, FOHTTFULE S XTI LB ANESED
b ERRERIGIE O 1o » O IEH % 15 % R NE % DB
¥  WRIEBERFEDO DL >TW5B, &<
)Y IREFED LD CBATBE L D
TOFEDEBABRTRIRD 2 SLEETRE L
Bbhz, =2k, BEHIILIDAADZ &, %
DR > TIEREDOBET Iz 2 Wik (B2 13
RERERE) OFHNTHO. b > —DIXERERIE
HCEF BT AT Y RLDEEILTH B,
ChETORENERE Y b OWELBICE S
& REOHITAFRLUEL R & — VvRBZROTF
EO X > TIRIEHRERR D 225 %, L L,
RELZEDUEOTLREZHE T 2BERFHENR
HENTELF, RERBEORKARED L > LER
NE—YREETERVWHEOHFIC>WTIED
FOBREIhTVwisL, X ERDOEFEE LE4

DEFRICHT 5808 LEBIENRS 1o D —RITAL
BRMEAEL k3 ERACS 5,

RHFTEE. WEOTHRZEHRE L HHE S 5 HE
OEBECER DD, TYRNVEBEBT 5HD
BB ORET R E S 2 — VL L CRIAS 58
BB RO Y BRC LT3, KTk,
ERCHMOBRER 2 — v & X DEMERY FD
T—TNTF—RILTEE, MEOIRIBE LR
HEBELEZNOEZRAWBEFRILDOWT, ¥0#E
Z2ITRBR, BROTRBEROBHIEE 285 Lo

2. KAROZEZ A LEGRLEFIR

(EAFROE LT HEOHREZHRE L HHE
THHERE, BHA RV — 2 ETHRBOE A%
BHE L. ThbIERERRAZ Y TiED 5 HRY
RTYVT V= ED—HERLDLNRE— VREH
ROMDb, RETRELTHBN7EHRIL LD
EREPHOBEY , =a—51%y bU—27R0%
BTAITY XL BB E— VB XDk

*BLRT R RS E



50 BEBBA 2RI HE43S (19%)

RIRHEDBh T 5,

WEDBRE T 5 Z D X 5 hRFR, BEO
ROERBT 5 EMR - MfROX 7], HE OHiE
75 EROTREH T B 0B b,

LZAT, ava—2RHTWMOEDLNE T
U NVEBR TR, BRIK L O LS CIEFEFR
CEEBEINDOT, BRI LB ROBEREOHE A
LR TEIN, BHEL L THIEEOHMELR
BREOKERPEEL L ->TRIEEE S LW B
Bh b, Bl KEB—HFRERIANKAD X
HSIMEE WIS UER A —VOEVIE LT,
RIEXB D &> CEHAE OB{LITHEVERD
BERA R CECT IR THM»N D, X,
BEAEDESDERIT. BL OBERPMAINOHE
RRE—VORAERETEE RS,

[ 11

1 FIHILERICK T SROMEES

Z 2T, WEEOFWEHEZETRT, TORD
TR & e B BECT A /NS DEFR <& — vV &
OBRZRD TR &, HEROEBRENEE I
b EREhD EBAELTHRANETY T &M
EZzbhb,

THLBEZHCETHLOL LT, AERE
FOKirsch® 4 < L — 28 2FEBHREHH O
KELDARLV—2DBERDD, WThi 3 X
3ER (LUTFen &) 22— viiE L,
RA—=VYEEETNRENR S8RV 2 5ACEEL T
Bo ety TRAHDA RV — R TRERC S
OOBEREEETE R 2—vE2BRHE L hiZ b
EWicd, BRE— 2T OEETILEND S,

AHAR TR, EEEHEOMEDZELD I DE
ERENVENTEL L, BOLEREVA
THROBLIGERN 2 — VB2 TFHLTHAITEL

TERT B, FOBETIEN1 OKGHRTRT &
SEAE—VEDREL LB SO0, ABEXERIIT 9
BD 1T B, IeB, Rx—VEHILOWT
iy 2fEEBCn X nERE LEBEL D2 —
VEBBZ2DOn XnFLithn bk LI EMT S
DT, EREnfEX3NELREEbN S,

—H\ BOWREEFROBEL 2 — v OBFRE
AEOHENLA S &, EROBEICIIHERE & —
VOFHHER—FELOR L, FROBE T
FOEEIEN—EER D,

F 2Ty BOWMRHFIC > TEHR TR, B
BERAEZ—VOEEOREEZERE L, ThdbhE
BOELLOWEIBT S ML & - TEBFHS »
PSR h TS %o

QBERA AL —VONE EROESREY ©
NWTRY)B & & NVHNOBEFRIRRED AT o5 X
M, B EOBERBRG IR D, £D
BIRZ BB T A eI BB 2 —VvRAFE LT
12, OBOKERPERHADNEEIRT ST 75 1
TEEH. @ 2—voHAKELETAE. OF
ROESGRELXERT T 75« TEHROEL, RV
OV L OFEBEREL R TL R — Ve
EFONB, KBMTIIID> bOEO% FAWTH
BV EDOBGRERNSZ LI L,

BER 2 —VOHREAEORRIZ. OAE
DEEIND LD, QARKRENR VDD D LD,
BRUO@HAKEDREL DS FTENE, 2D
HbOD A E—VIONWTIE, BrDEEOERER
VBN TEE L s EOHBHEES L HRE
WEAERRD NS DT, AR TIOLQD+
N (EEL L) B THDREAELZRDTE
&, MoOBEAE ORIV,

(ESAEFIE AHAHROEBLEIL, K20
7r—Fr— berRT Lo, QFRCHEESE
RE—v EBOBREPBERMT B IDD R &2~V
F—=TN7 74 VOIER E. (D) IEERAW S
TRH B D — D kKHEh B,

(aJTik. OF VEEEANKET 58~ OFBRO
EfEAMOT Y 7S L— b OME, @kLrDERE
CXHEFNAE—VORELFESRT. OAEL
NOBH EREAEORE, RUORER N Z —
V7 7 A NOIERDENEEIT S,



R« Bk o PR M 1 RER X — VRIHTRAOERLEI X 5 R ORRH 5 51

(b)Tidy FTOLBORERAAE—V T 7M1
AN LTSGR RET 5, KLOT L E D
AShoEBEANL, @2t 7415 v
T - TCHEWEMET 5, Bbhic 2 HEE
E2OWT, Qe /VOEETRER & — V2K
THEEBRITRYVVYITRITH, ThHDOFERE
b & K OBRBE LD £ b EHAEE L KD,
©RF LAk DA ST DR B DR O % HE
T5ho ZOEBDEROHFIMEMR LI D,
BAFEREDAUEII@Q~C@DR VR LI 5,

(a) BEF/NRE -2 T 71 LDER (b) BMKDH G M

l @%yjb—bwﬁEAI | DRE— D74 LAS !

3 —
| Q@R —2DIRE l l QEBRAN |
v v
' QELDREAEDRE | [ Q2fEfk. 24151 ‘/7‘1
v
{ @IRBE—2 D74 LR | ' @INE— Uk - SR >7’I
!
v
[ oumeromswe |
v
[ ommuonz |
L
K2 ERLEFIHE

3. EZRLEODOH

(IgER 2 — v F—TADMERRE XN
640X 400K v hD154 Y FF VEBEEHNTIR1 &
B 1 mmlU A TERENDEDT, FY7TL—1L
OFFBEIZMT. HEDH20 K v b TIREEHE
LR NRIEE 1 DL > RE L, fFHE
Chl->TE, H#EEXOEREZRE, BLH1/10
Fo bRIAE LTR()Ty XEFEOMIMEFL

®1 BERNY—UT—TLOFEEE

¥ Wk | H % # I
Hff K X 80 &

X & 1~ 5E3%

' x 0~360E  AE

(1 ~60E/fR) ~&—v
Ml ¥ & 10~180& &
(10fEFR)
K X 1~ 5@k
A 3608

AR/10EZI R L LTR(2)T. ThZhiFE/IN
SHEoRIERILLTx, vOEREMEYEHL
Tro —ADER TN A T 5 e O VB
MOFEEZER L, 2 — vR%E 9 KTTOEF
F—2 L L THRELESHT 2T ZDET
75 4 TEEEDRI~6D NV EHEELLE LT L
TREAELHANL, B, BELx#HE>ERE,
VIR TREE D, EROMEEIAKFE» S KK
FtEIY OFETER LI,
EAR
X =Xo—L°cosf —tesin 8 +0.5
y=yot+Lesinf +tecosd +0.5 (@))
3K :
X = Xo—r°cos d +0.5
y =yo+resind +0.5 2
T Ty Xo, VoldDEEE, LIZKE, tI3IE,
riFEER. O REEAE. 0 3POLA, BMEER
ENRFy b BERI YT Y,

FORER, REA—VEIIR3 DL CHEEOHE
xAEORMBARVZEES D, ZDORIRAMS
ELT CRISERREIC S 5o DL ED K —
YT, AT Y T v— b EDEETI6E2, FEE
L VEBRII0TH > oo FAE £V OREKAEITH2
BEDRETRENSLDNEL, AALI6ES
LEBEOAEIEM LI, k. R2—vHic

180 g é
T
150 == '\-
N g
> e %
SN [ Egos
30 + e —e= L & D AE f
0 EERE L
1 10 100

REAERR ()
K3 EROEZAEMBENY—UB

BEEROKmZ—VIEThTWE, ZThb
DERIY, BERA AL —VF—TNVIEROA
ERRNRSEDBERDONTEELDRE— VT
BB L REXAEEZAIE I TER L,



52 BEBRE LTI HH 435 (199)

(efFEEEOMES X 4 /FEEE O LA
BERT, ARE)ORAHIIA()TR E160ER,
IR1SHESR, H&208 & L. ARER(2)cEEL:
50ERE LCEREN 2 VY o — & IR CHiE L
2hDTH 5,

RX(b)(a)D /R 2 — v REDOFTH Y, MFD
BFEIERENT V54 7 THBHZERTT, W
TR, ARV D AAEORFETL VL
DHBEL WHOEE I SD L ERE L
TTRETERIR TV 5,

AR(c)~(e) X HBRDBMIBL L TH B, £ D
HiE, 72774 TEREN 1 ~8@D LV E X R
LIBEEET 52, ROLEEZENT 7714 7D+
NTRAPIL ES—TANRIET 7 5« THEBICES
HHDEVHFEETHT 5T,

BR(c)DEEITHIDB LN DRE—VERTHY,
BB TR eVHOBERBELETT 7T 4 7 TH 5%,
KAWL ARORER S B 5 WERAVOLRL
DAEHS TIX, FBUTE 12— VvEBRERVE
BECRFBREINTEAL L > T 5,

i

P

y
i

K4 2EEEOMNEE (a)2EEE, (bE=
N =2 O, ()Ny—FE, (drl
DAE, ()3 x 3IOFHHE

BRI ED L LV DEE 233 (BAL
B, 180X 0EDE), &fHIL. Lo X > g
B2 —vREEER L. AR()D/MET
AT LIRELNVDERE3 X 3V TIELR SR
B—VRAELLDARE—VYHTIIDTRD .

EAHOREIR %25 & HEVOBRBAER
0 ~28ECHREDHE LDENKEL, LhL,
XLRALANDOFEES X 3 LA DEETFET 5
UPhBEcBimR) LRAR(e)D & 5 izig 5 ELHO
BRERE > Teo ARE2VTHRETH - 2o
DED LS kiRfFrmEeficEl L CAESE
LR FANRTHER, BEAROFIHHIES. Mo
BRI PN & A & ot
BHRDOWREROBIEBE ROELMRER
THHEROEEAE, MNOERAERVED
HRPERCBIT 2 REBERKRD LS TH - T,
a. BROBE BEROBEXAEOBRHERBER,
A1) TR E20~150E R, 82 EROERY 3 E
MOBETTIRITSEREICHMEL, 3X3 &1L
DRE—Y I LREAEERD, ERICHT 5
SEHAEYEH L, BREYR5RT,

100 ;
. : : ’
20 F, ......... ....... .........
= ? 5 § ?
% BO froereeeedeeeeeeeee ERPPPS e TR
o L
& oy ke \ ......... ‘ o L=20
?é e Pl oLe50
'E _______ R aL=80
oL=150

0 20 40 60 80 100
AR (B

K5 EROMEEZAEDKRERER

R L hiFEEZ, RI20ERD & & 2460
WIRIE 5 BRI E - 158, HEHRS0ERD
TOEMAETT ~8ER >t ZNITHDERMEN
ENAATHEE > TAEFTHCHEL RIS LI
D THb, TDIDEEXAEOBE TIRIRIE6
X6 L NBREOHHANRLETS 5, &I H50EFR
DETIRBRENIOR/PDELBBERACD Y, &
I A B & ERROME * OBEREE TR X 20 %
DEZ2WTHEEL LTINS,

b. FELOBEERAE OBRHBE T, 22230
~120EEDBEC DN T, ERRAE1S~165E D
FHETRAREY 6 &4 DMK % 15EERIRE CIEK
L, X4(e):FREI 3 X 3 NVDFHAEERR



BiE - Bk - 3R 1B RER X — VRIS ROEGRALE I & 5 ORI FI 53

y)vcgfg“\vﬁ:o

(B9

RRIMEAR O

0 30 60 90 120 150 180
BRAEe ()

B6 MElOERAEOCKRIEER

ZORBRIIN6 DL o ic, HEHNPIWVIGEE
ENKELLBEALAELRL, BT
NOFETS 5 ELHDORERBHICS - 1o,

W EREFRIT D W Tk, FEE30~160EFE T
FOAERRS ~110E % T2 L E 1 B4 Mm%
THREINCERAE L HEEROKRE s B 5R
(3)THIFR¥REr’ LAl ZEH L,

r’ =s/4/ {2(01—cosd)}
i=6,—10, 3
ZZTy 0., 0 XFEMOBESAE,

RRE 0BT, FHEC L AHMRER LR
RO A I & S THREERINCR 7 R T,
FEHIE 0 HHI0ELITTIE 1 0 ETFTief s i
DBKE o To FOANER/NEVWHITTIR
ERAE OBEIN/NE L THHBERDOHE~D
BERIAEIRE, dMBSELETIRVWTRDE
BETHF0.9~1. 10 E v, FHEBER
#910%TH - 12

(ORFEEONES KEOU FHEBE~DE
LR BB, IERHOY v IETRE L
WCREED REE G OMBEH% K 8 LR, E

R L R
¥ O
@ 1.5 gt e oo o
N R A

1.0 2 o & A% "%&gnx K, *
- : o ° . Ooe: o I o

@ : :

” °oF ° %
SL0.5 freeeee R s A SARRRR eeaees
g | =30 or=50 ar=80 or=120 xr=160]

0 20 40 60 80 100 120
MEmoHEE LM 6 ()

E7 MlOEFERVBPLAEDHTE

FHEik, 7 —oRER (AK@) X LRGB
DEESRBEHTFHER., BE (256/EH) oL
WEIOL TR 7 75 ¢ 7 &35 2{HILET W,
LA O MBFIRIC Ut hS - THRZH & v e
R LT,

ERb)EHE E N HmTO—FTH ., BED
BUVWEDESAME Lich, VY I BRI
FRGEV, ZEMOAEZARC)D L > T, BB
DhZYBEERELN, L, /1 X%0
FECTTBOERS B 0. BOBRAFID DI
BELEBRABLETH B,

B DEBFIE@» HO T TOFMEREIR. /<
vay (CPU: 4 v514860DP,50MH z ,
7r7 74 CERE)THY., SABORHEE
FiE @D 7 74 VAT (640x400x351 k, E
MS 2E UM DH) 725%, @H34% @D a—
VEBRHEMR12%. TRV v In2%, ORT % ek
Dy AN TR 2EILE 5 )Y v 7 OEIERE
fJ‘“)”fCo

kD X5k, (FEEgR TR REEE
BRETSTHH, XEEOEFAEBRI LB
MDD B T LD -t BOTEILS DAL
BRRE LD, /4 K, 2 fHL FxY vV
TBOEERBRSEORETH 5,



54 BRERPE LTI EEE43S (199)

(a) REFE#

(b) BRESDHMHER (—HBD

() WEEIVDFmEDH (BL : B
B7 Y IRIREGODLIESG

4. 58 E

KETE WEOTREZHREH DHET 5 HE
DEFECER B 1D, TYXNVEBEETHHED
BEFR%Z 3 X SEROBRER A4 —VTERLT
FIF3T 2 EHABEARLCOWT, ZOEL Friah
<R, BROMRER BT 2 HEE 2K L1,
(1) AHROEHAEZ., HANCEELAMO
BERAL— VT —TNVRERT HE5 & 1FE
BOMRHMED =S AFEh 5,

(2) BERARE—VF—TNIE, "&x—VvH
162\ AE & AVBII0TER L,

(3) AHR L 2RO REROKHEE .
EHROMEE TIX. BI20EEL LD L 255,
PO AE T, FENERL Lo L x5
B, HiEREE T, ROANSEL LD & X110
BTH o1

(4) BEEBLONBEFTIX, WIBLMOAER
BRUNRZYARMETH - et ERLOLDIIT
/A ARFER 2 fE{tABEOSELBLETH 5,

SEE :

1) PRS- BHRW - BEHES - OFHE : 4
o LWAER Ay PT, E&HKR, 19
92

2) B - @R - FREZFLEI AT
X B INERED ) v TREOHI(2), BRFES
SEBREE55 1 237—238,199

3) RN - mBREK - RS - FRAME - R
HEEXO BB BT 2815 (1) , BEE, 58
(1):9—16,199

4) HE— - WART  BERBOEE (1) §
B & T OB, A — 2 %E,1993

5) REE : BBZEHR, 2 v 74,1995

6) WJIZL - B3RS - FPIIREAM : A48 7 7
VA NTEHRE T OEREGAE~DILH, B
MSF A,95—01—09 : 71—79, 1995

7) REEN - ZEFEE - BI6%E  BENFELE
AW 2 B)EDO R 2 —v = v F VT, EFHK
J 76—DII(3) : 557—565, 1993

8) ANBIEE: 2 v a— 2EEAERAM,
KPR , 1994

9) KRR - RREEX -BH i x—v
P — B &N, FIAESE, 199

[(BsEaAy ] 7ATY X20EELDFHE
FRE I TV A, BREIRIHEZ, /KD
FiEEHRTEDBREDOEEIBR S Nl h TH#
R EF S,

[EERE] fRDOFEL S LD FFHR, Rx—
Y RHBE DI R HEA Uiy & AERTE A
BRI ST TRE L 4~5BE WD EZATT,
ERMCEBAERRE LTR2BUTE2—0
B LTWES,



BEERF LTI HIR Nod3 : 55~60, 1996

55

REY O BB 5 Bi%E
WEE BlEt-E 8T

Studies on Specific Heat of Fruits and Vegetables

Hiromichi KATO*, Hiroshi FUKUCHI*

Abstract

Specific heat of fruits and vegetables were measured.

The relation between

the specific heat and moisture contents were investigated. And those results were
compared with empirical equation of Siebel and Monvoisin. As to specific heat
above the freezing point,they were located on the intermediate value of Siebel s
and Monvoisin’s. And it seems that the specific heat depends on not only
moisture contents, but also components of fruit or vegetable.
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Fissure Produced in Drying Process of Rough Rice
—Comparison of Nonwaxy and Waxy Rice—

Mamoru TOSHIMA*,R.C.BAUTISTA*, Eiji BEKKI*
Abstract

In the air oven chamber adjusted by combining the temperatures 25,30,35,37
and 40C with the humidities of 40,50,60 and 70% ,the effects on fissure which
should produce during drying were investigated for Mutuhomare of nonwaxy
variety and Yukimimochi of waxy variety. The rough rice grains used for
experiment were placed as forming a single grain layer at the central position of
column in a small—sized model dryer. The velocity of the air flowing inside
column was 0.6 m/s in average. The presence of fissure was checked after elapsed
72 hours since finished drying. Serious fissure started to occur at the drying rate
of 0.8 m/s for nonwaxy grains and 1.5 %/h for waxy grains. Nonwaxy grains
contained amylose of 18.9% , and the Gelatinization Temperature (GT) of its
starch was relatively high. In contrast to it the waxy grains contained a little
amylose of 1.8% only and was low in GT. Therefore,it was known that the
grains with low GT and less amylose content as waxy grain was at lower drying
rate when started to occur fissure.
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Studies on Preparatory Drying for Storage of Raw Garlic Bulb (Part 3)
—Drying Progress and Penetrating Stress in Bottom Part —

Ken SATO*,Mitsuhiko KATAHIRA*,Eiji BEKKI*

Abstract

There are two ways which measure the weight reduction of whole bulb and the
decrease of hardness compressed onto the bottom part of a bulb in order to decide
the final time of drying. Penetrating force mentioned particularly as a subtitle has
empirically depended on the thumb touch sence of an operater. If obtainable a
simple measuring tool for it, the bulb’s moisture content suitable for storage
could be estimated without the use of moisturemeter. Therefore, the objective of
this study is to make clear the relation between compressive hardness and
penetrating force to the rootless bottom part of a garlic bulb. As the moisture of
bottom part in a garlic bulb reduced, its interior tissue changed to hard state. In
contrast to that the penetrating stress of a bottom part before drying was 17MPa
for the sample collected in Kizukuri and 14MPa for the sample collected Tokiwa,
these stresses at the end of drying increarsed to 20MPa for Kizukuri and 15MPa
for Tokiwa. The strength of bottom part after drying was generally different from
the volume of individual bulb and initial strength before drying.

[Keywords] garlic bulb, preparatory drying, drying rate, penetrating resistance
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Drying Characteristics and Running Costs of Raw Garlic Bulb in Heated Aeration
Mitsuhiko KATAHIRA*,Ken SATO*,Eiji BEKKI*

Abstract

Drying experiments of raw garlic bulb were carried out under negative, positive
and zero pressures in a drying chamber. The differences in bulb temperatures
were 1 to 2°C even at every layers under negative and positive pressures at the
early stage of drying, and after that the difference was negligible. At zero static
pressure, 1C bulb temperature difference was maintained during the drying
period, at every layers which was the smallest in the three experiments. The rate
of weight reduction was 0.21%/h for negative, 0.18%/h for positive and 0.14%/h
for zero static pressures, respectively. The differences in weight reduction at
every layers were not so significant. Drying characteristics of garlic bulb was
influenced by its size. Kerosene consumption was 1.33 to 1.39L/h, with a small
difference among the three experiments. The consumption of electricity was 1.37
to 1.17kW. The lesser the exhaust air volume, the smaller was the consumption
of electricity. The total cost for lkg of weight reduced were ¥183.83/kg for
negative, ¥209.75/kg for positive and ¥280.89/kg for zero pressures, respectively.
The longer the drying period, the higher the cost.
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BB L, BETIR, #- - BHRL bR
OB hl-n 1 CREDETRAL, 0D
ERGEEIE THE L, L2 L, ZBR0ZE
i, =E20KBOFTRLPEN T,

(5) EEWAE A% N6 —a~clirT,
BEETREEETBR2.071%DELXE L, M
THOEMBKAEL, MBI LIZENRAONI, B
FETHBIFRAKDERTH - b, BFETIEEZD
EN1YBRELNEh 5T, AEDa~c & ik
LT, k- TEETIMEBECLAENBRTSS
2, MEHATIMBI L ABARN—FE LT
Vo MEFRTIE, HREOENMBILLELDT
XL, BEETOLOOEEREERORECLS b
DEBbhb, Thbb, HRBEERXEWER
BEBIELKELTHEAND 5, HERBD
SHERE R L EERAOER R R 2 ICRT, FWALO
HEOFEHENRIIERC L > TR Y, BERE
HOBEI L A2 ZENRHRE Lt EEREDERIT
BREORRLAKTH -, 2 V7 FFIEERR
BEEORPARIE, £3IRTERBVEBERC X
BERALAEV, BEEOHSBRKIMOEE T

25

20

S5
g | —e=176.8 kg
¥ 2 ——1L.6
2 3 —o-88.3
-1 4 —s—144.2
10 5 —o—111.2
6 ——119.6
7 =791
8 ——87.6
5L 9 -5
10 —108.1

0 20 40 60 80 100 120 140 160
Kfel (h)
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K2 FEBROTE(Cm)EEE(kke)D

% NGB (%)
EBX FHE RN R = (B K
0 s o 1 6.98 0.56 7.4
g 0128 1z 0.70 5.5
sl b—a 5.2 5.13 0.14 2.7
§ e s BB 6D 5.53 0.62 10.0
% > —r—lsoﬁ_og (mAg) B B 5.8 5.38 0.42 7.2
- e £ B 10656 8411  22.45 21.1
e s & 8 8.67 0.17 1.9
T e b 1361  12.97 0.64 4.7
5 g E
it b—a  4.77 4.30 0.47 9.9
E® 670 6.46 0.24 3.6
v : : 113 BB 6.6 6.38 0.27 4.1
A BB 11689  92.54  24.35 20.8
: 9.00 9.00 0.00 0.0
b B3 2
B E 2 b 13.80  13.39 0.41 3.0
o b—a 4.8 4.39 0.41 8.5
0 k& 6% 6.68 0.26 3.7
u A% 63 6.11 0.24 3.8
B 12638  9.8¢  29.54 23.4
-
® 2 —+—124.9 % =
2 3 —o—144.5 %
o e — f
T s B, YT I OTEBRNAHETH 12
8 —a—136.4 . N
5 9 - 150.0 L&, BBOGELIMELLLDEELIDRS,
10 1402 . . =
(4) BREHHER R4 TRTEBY, RENNE
") " @ " 8 W m W mw BRI T £ TOMERRIRVWRBRK I S
"*;“’E oot L L, BHEERI3IRRK & $1.3
Cc = . N
3~1.390L/hDFEAAK DV, WFRHELLT
K6 EEER Wb, HHER 1ke D DITHIE S % HifH42
3 HEXREICTFIOESRIE
EBKX —-15 13 0
(BE mA) pwgs eMER ERRSR ONEE AUEE TEWRVE ONER ANEE SERSE
av5HNal  19.94ke  15.28kg  23.37%  18.40kg  14.34kg  22.07%  18.62kg  18.62kg  24.18%
2 20.20 15.26 24.46 19.68 15.46 21.44 19.86 15.36 22.66
3 20.20 15.58 22.87 18.94 14.78 21.9 17.26 13.44 22.13
4 20.16 15.76 21.83 18.46 14.60 20.91 20.02 15.66 21.78
5 19.98 15.24 23.72 19.26 15.10 21.60 19.46 15.26 21.58
6 20.02 15.62 21.98 19.72 15.54 21.20 18.52 14.42 22.14
7 20.22 15.44 23.64 19.86 15.76 20.64 19.48 15.26 21.66
8 20.68 15.98 22.73 18.74 14.64 21.88 18.88 14.82 21.50
9 20.30 15.76 22.36 18.62 14.72 20.95 18.96 14.76 22.15
10 19.80 15.32 22.63 18.46 14.54 21.24 19.14 14.92 22.05
T 20.15 15.52 22.96 19.01 14.95 21.39 19.02 14.80 22.18
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F/LTRET 5 L 141~218[ & 7 b, LR
BRVWEEEL LD, ZZk, —BREXTHEHED
RKRE® LEERIL, 79.30/kgPeHEsnTEk
D, KEBROFERIZ N LHELT1.8~2.8fF1
Wi %, BRI, ®EBIOBRBORERELIS
FINEE T CRRD A TREZED 510, BE
HEERVPEWERER>TWS,

(5) HEEN : BHoFHHEEERED, BETIL.

R4 BELENHOHEESE

ERK (HEmmAq) —15 13 0
RREERE(L) 155.68 159.60  219.20
ERREHEE (L/h) 1.39 1.33 1.37
ke (F/ke) 141.34 164.86 218.26
BIHEE(kWh) 151.20 140.40 203.20
HEE (kW) 1.35 1.17 1.27
EXRE (F/ke) 42.49 44.89 62.63
BE+E N EE(KWh) 1634.53  1657.44  2100.83
RE+EIRE (F/kg ) 183.83 209.75 280.89
* kg3 TERAS

37kW, BETL.17kW, FBETL.27TkWTH - T2,
HRAEBMNLEVWBEBNEESHE L, RREER
1kgX47 v DEIIRIE A 13M/kWhTRET 5 &
42.49~62.63M/kg L7 0, BEREEARCLE
EBNBEELE L -T,

(3) $BaEERRE T OEMFBEE%10,360
kcal/kg (=12.04kWh/kg) & LT, HELAT
HOBEERD, CThEBNHEERLEHETS L,
F 4 RTEBVRET1,634.5%kWh, BETIL,
657.44kWh, EFET2,100.83kWh& v, BFE
BERb Dol 1keDKGEERBT ADIC
BB ERERE, BETI8.83M, BET
209.75M, FET280:.89M & HEDEIFIAE
%o BERABRAMALKSL Z L TENHEEBRIMET T
B0, BEHEBRCENLWLD, BEIKUL
B ELEOELRENRE o1

4.1 =E

1) BEREANOHENBEORIIE, XAMDOE
ERREREDLOCEX L, KBS LA LILE
M2 CREF TBLAZENboTeh, 2fs
LTRERFEEBEh TV, BETIEIHNRD
BHEREFTHY, =7 R0 7BI77VE—E0D
OMBH =V = 7 BRE 2 8B L - EZRORE %
1~2 CEREEL, BETE, AKDRH?T

TRy 7OEDOEATHEL, ERBEITWOCORH
B LICHLBLHZ ERB T,

2) BREEIERREREOOCE L, BE
THBEODMABRMC L&« TBK1~2 Col
EERLLNL, LrL, TOEERLTZEA
EENE L T o too BETIEERECH - B
MEbicl CUADETEA L, BETIZR
FEHROZMOENDIEL e b, BEROFTETHE -
BhHRES 2 COENE TN, H®FIT1TL
R Lic, 28, 2FNTCEBRERNOMER
X BEIELSTH T,

3) BEFBROGET X 5HREOFE IO
T, =V=JOBGBENRKEL, XRELHEL
2 I EREECERRD DR -t THE
AIEE L - BN EERAVEOELS>WT, BE
CBETE- TRBCZhLTh2%DENRDY, &
ETREDENEDTH 5T MHRTDOEDZ
THhOERK LHRE Lishoto 2VFFER
ELELERROWVWTIR, FTEEPEHRBOKNR
ERRECEELEL BDT, MBI L 5ERE
WEE2 b, =V =J7KRTE, BREEE
B LBAGRICZER DD T LB -1,

4) BB BREEEI21.39~1.33L/h& kb,
ERAR T EDENREAERL, BREEEOR
BOFHEACD - T, HEEIILFHL.37TkW~
1.17kW ey, BFRER&K 53 EDKR TR,
BERAZKD L TENHBRRIET TS0, &
RERRIEERDZII/NEVWDT, 1kDKG2E
BT 5DELLERIZEETI83.83M, FET
280.89M, BBFET209.75M &7y, HREBRO |
BEBEREASE LT ABRER ST

SEXR
1) FHRFEME - EE&RE OBl - BEHERE,1
56~161,1988

(Mg AL M] K6 —c DEIBERI27.5kg D
Mg OB b M & Brs > TWETH, BEREIMT
L x5
[(ZHEZE] BROREMELERADMETH D,
BRI OEKS ORIz 0BE R B Zd
12 Td,
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Actual Conditions of Rice and Wheat Drying Facilities
Adopting a Dehumidifying Drying System (Part2)

Akiyoshi TAKAHASHI*, Tatsuro OHSATO**,Katsuhiro ITOH*
Osamu TAKAHASHI* ,Masashi NITTA***

[ —v— FIRBREAR, KkECRRB N

1. [FL&IC

i, BEOREL L HABEERE, %
fbEfEa 2 MERBEEXhTW5, FrEfHEL
B RB LB E0—2& LT, KORANKL
REFOhD, £EEZEYM NRBWTIE, RBER
bE&h, BEECERELEDOHERTE THR
EFoh, [BLLWLXE] EWHHEHEE=— X~
DORIEDBRD BT 5B,

DX ERhOFhLEEI N LWEE
FHRELT, REZEGR, KEREETAHND
5, Ebbd TRyl BREREEW] 20
i s LBFIEFL2ERCEVCTE ),

BEHRHRE, BHRCEABRBCA-ERRD
bo RBEBWTIE, FRIFEDIAN ALY &—
~ORA%ZEY Y, P 6 FEHETI » ik
BINBE LT 5,

L l, BREBEZEFRBER2A N, BEax
b, &S RRERD KNEHRARCHE T S LEE
Cithd, Fi, IAIERFRLM &7 2 B
BB 5B CRERER I T, &
T, FOMEEEFIAREBC W THEERTY, F
BV TR T - R, ERtomR%
BlOTHRET 5,

2. BBRAE
(1)FRZE R
x1 HAEHRK
EEXNa A OB K #A & A B

1 J R—BAmiRe R aR sl e 2% SERL3E11A10H~11A128
2 BRI ETRE T R R SER 4497 A13E~7 A15A
3 HREETRE T R R e 449 A24H~9 A26H
4 J At bRz RaAsEsk (nm) R4 %108 9 H~10A13H
5 T A—BARe R A s e 5% R4 108 18H~10A21H
6 T ARSI TR R RSN 2% R 5% 7H9H~7 A10H
7 J ATz R B 2% SERL 547 A11B~7 A13H
8 JAJt ETRRAR R (BREEEF) PRUSHF10A17H~10A19R

*EFRIUBEARYS ~RARILSE ST REBEH
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(2) FAEFY
x2 #RED

AERXNo. #t R F B
1 AFE (B Zahndb)
2 NE (RE: 2aFa4F)
3 KfE (ME: e 2/ £F)
4 KfE (B : 0 &digh)
5 KFE (B b b)
6 NE (B FvTaLrF)
7 NE (BE: SV T asF)
8 K (B bElzEd)

(3) AEAE

RE - HXRE (MR, #EX, R, WS,
HRK S REFORBREN BT 5 RERE B

LT, B1HMEMBOFETIT >0, FHIT,
e OB I FIREZBRE T 570, F 1RO
REeEDT, WRIAMFORELT -7

3. BEEOBE

PEBRC BT HEEIME, REE, XA

FrEfEcEREns, REBCL > TELhE
BESHERE (m—2Y)—av 7Ly d—) I
Yo THEELXON, 7rTELLBEYES
LcZZBR3 R & e - T, R EFCRT LR
THE 7 7 Vi DA~ I N 2B - T
5. MZTRIBEOBE, REEORES, XA
XRE, RIP, 1RFoFTERERSE, ~
KEE QUEE) CLoTHRDOND, £OFE
*E3, 4ETFET,

K3 RERROEE

e i % 7 OB H A NEeEEE GEAREGEHR)
A. ] A—BATHeZAEL iRk FFRRERBREESE* D AfE 100ha 500 t
(b®)
B. JAJEH (0R) w@Esnes YA EEREZER*!  K#E 38lha 2,500 t
C. REHTRETEZSEFANGER FFRRERRBEE* T KfE 40ha 191t
/NE  Tha 21t
D. ] AmmmERAm % FERERRBER* . Af 98ha 689 t
/NE  59ha 177 t
E. JAJLETi(AREE) it  HRNERBRESE*? AR 300ha 2,025t
/NE  90ha
KT 40ha
TE1) *1: YARFEREEEZEDAG) AR, *2: SHEHEERLEAC)HX
¥2) B, EfRIEERELZT T 5,
x4 RAEREZOEE
e B4 D i o
HMEERD % B % B o &4 B - B H
t/hx ) B & B =% A B Fo4xb7:t % R B KR ¥ &
(PSx %) (m/minX#) (t x # ) (m*/mine £'>) B Fiii
10 20% 2 1,000% 2 600 167 i
(10%1) (50x12)
B 40 20X 4 1,450% 4 2,200 132 i
T (20%2) (50 x 44)
c 10 20x 1 1,000% 1 300 167 i
T (10%x1) (50% 6)
D 10 20X 2 1,000% 2 600 167 =
" (10%1) (50%12)
E 40 20X 4 1,500% 4 1,800 - 167 Eid
T (20%2) (50% 36)
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4. ABHER L0, HREOKSREZNEL LI ENHL
RN RERETET, F1ROBEEEE, i IR N

KBS L 2BENOEHRAE L, K210 TXAF—RIT, FECLILEEITAE D

A LULADEREBEMC I VETTAIENR OO, KNGRCHET S EARELDSD, B

bhrofo BRETHRS &, 0.1~0.2(%/h) TH  KERBETHATLEIA MRS, K5 CABER

BTHZE0REWID, TEFMEY S NEL T DOFELRT,

x5 REBZBESMLHEBRER

ABRK 1 2 3 4 5 6 7 8
HREEKS) 2,043 4,750 7,000 12,063 5,384 5,068 8,041 8,432
LY G0 19.3 16.8 24.7 23.2 21.7 30.3 129.6 25.7
Ko wE® 1.13 1.48 4.78 2.56 4.03 4.00 3.98 -
HERES(Cm) 24 50 80 138 62 50 80 %
B & Mokt - 1.18 0.44 0.26 0.65 0.87 0.49 0.36
ft EEEkg) 1,947 4,476 6,115 10,771 4,942 4,079 6,411 7,39%
LA ®) 15.0 11.7 13.8 15.6 14.7 13.4 11.7 15.3
KR (%) 0.91 0.33 2.26 0.51 0.52 0.11 0.13 1.91
ZRERO) 430 49.5 4.6 108.0 64.0 28.0 42.0 40.0
% ® XWh  0.13 0.10 0.20 0.07 0.10 0.60 0.43 0.26

AKIRECC) 4.0-11.0 18.8—31.0 17.6—23.0 7.1—19.7 11.4—16.8 17.2—23.0 21.8—27.6 6.4—17.5
(¢ ) 67 (22.6) (20.6) (13.9) (12.6) (19.6) (24.0) (12.8)

2 E®%) 42-79 61—95 47-97 52—98 69—92 55—91 55—89 42—99
(F  #) (60 (70) (86) (87) (82) (74) () (72)
RGBE(C) 55-14.3 22.7-31.9 20.2-27.4 9.6-23.0 13.4-24.7 23.7-31.0 24.0~3.0 10.5-22.8
(F  #) Q1.9 (25.9) (24.5) (17.8) (16.2) (25.1) (30.7) (18.4)

& E®%) 43—76 37—-57 49—67 49—85 42—83 36—54 32—62 36—82

(¢ %) (6 (49) (60) (69) (66) (44) (48) (47)
HESBE(C) 5.6-13.7 19.7-317 10.4-245 9.6-204 13.1-19.0  —  —  105-18.1

i E®%) 476 86—100 54—89 78—100 66—90 - — 55—95

HEEHNE  53.2 48.1 53.4 305.4  93.5 53.1 62.2 36.7
(kW)

BEHEE 0 0 0 0 0 2.5 2.8 0
(L/h)

IXVESER 224 8.7 2.7 29.5 13.5 2.2 2.3 1.4

(kWh/kg k)

1) HEBIX 1~5 ONBENRCE L TR RS E LTHD, REBIX 6~ 818 L TIXERIcE LR R
BN (MR x 1) %3RE Lz,
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®6 EFRAORRREZERROERE

LREE ERE  ERROKS —xaA¥F-—3E BARE

BOROTOA ) hn RE®  GwWhiek) (k&)
B R % B

prapfesE (% R 5~30  0.05~0.25 0.5~2.5 1.4~(7.0) 49~245
%ﬁ%ﬁ%u B 20~40 (0.10~0.40) (0.5~3.0) (2.7~5.5) (60~120)
BRETEREZE 15~30 0.10~0.25 1.0~1.5 0.5~1.1 18~39
(H#) BBRBANEE  30~45  0.50~0.80 2.0~2.5 1.0~2.0 6~11

TEDREMERIT 1 ¥ v50t, AREIS0tEER
&2) () IHEEE

W) BEAREE L, BERRIR35M/kWh, LTkt €35 /L CRE

5. &% £

WiRa x b RHMT 5 LT, TRxAF-BRE
—DODERE Lkh3TH AN, HrKs51DD
bbb IO, TXNVF-YPERRLBLHE,
EELEGhIE b WaARd b, BN AS
L, AEK1, 2, 4, 50T XAVF-HRHREF
WOk, HREBEDOTBREGNRL ot
», EEEMETL, HEBNENER LD
LRBbh3, ¥k, RBRX 1B LT}, ik
HohT, ABERDh oI EIFELT,
BN EFIACE b ot Bbhb, 1
BREBOIRXNVF—HERLOEBEIA I EARD
BEY, BYRABECSOWTLEETRETH
hEEZBNT,

THRET, 54 AtV Ex—%thhd LEREE
BRI OV, BRENORELHFOIERDT T
Eheh, FHEAOBORRE LT, BEEES
2R MEHOKENCEBERLETH S EEX, #
ERBEDHMREEDHLIUT, X6DL51LED
F Lo, B, TTTHRRIVEBR L IE
NRKEWT ERBHER, TRXAF—ZROHFEME
DEEARIE LTW5h, EREREGVDI, BE
DREHECZHEE 2T, BEHVESLTREAENRR
EORAZBEELTWALDTH D,

6. =

SERL 3~ 5 FER, EFRADCKRELESIA%
BA LIk ERBEARERORELAE L, &
REIUTOBYTH 5,

1) ¥%REE20.1~0.2(%/h) THB T 5 Z LH%
Wicw, RERNHEYSCET AR, ERROKS
RERFNEL B,

2) TEANF-HERI, FHECLIIEHIKEW
B, KGR HET 3 LARELLS D, Bk
BETAHLATHIEIA M5,

3) WHROFA LR, FT—AABORTT, BIEik
BENLOFRE, Y HROER, n—7—v s
VORE, BEEROR EZFCS>VWTOERRLHE
ThHhbo

BEIHER

1) BFENIER  FH 3~ 6 FERARIERE
i

2) HILEH  FEREBZEREOFAENE, JAL
B FEM T, 22~62,1994

3) KEEMM : KEREZRARER KT 2K
BERCETAECE 1H) | BERRFEEE
7R ERN040, 41~46,1992

[AsEa £y b] KEOERSE T chigiz
BEDIOTLETH

[FEEZE] Hr10~11A i, EREBLED
HBBENHE L, TREIRETLET. RER
BB INREE 250 L LT, XA
EROGRENL2RBDH T EOLETT, ¥,
FREADOREL, HIROKELBGETTER < &
AT ALERBD ET,
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Present State of Application of Fuzzy Theory in Agricultural Engineering

Huimin WU*, Yoshinobu OTA*

[(F—v—F] 77o+8m, 77V4%18, 7718/ 771 HBHTEE

1. FL&IC

7 7Y 4 BERMBIBSELH Y T+ V=T KED
L.A.Zadeh#HE I X > TREZIhTH,HH, F®
VELB/E T, TOBTERC 7 7 v 1+ BRI
AR EHEOTETITbh T 5,

77V 1 BRmICESK 7 7 U4 HIBIARE, 19
TAFE R v Y K Y R¥EDOE.H.Mamdani?, AF—
LYY VRBEBEOHHA~EH LIcOREDT
BBV 77 Y4 BRHOTERMOGHIT19805F 1T
F.L.Smidth#: (Fv<—2) BEFE LIt * v
ALY BOSEBT L > TERLAEE s &
EbNTHEY, BETR, 1983FEELER -5
17 7 3 a0 KBOBREFEAFIEICEA L
DOREFTH 57, 1987TECMAETHOHMTEHDH
BEmic ¥ 28— by RATAELT, HAZSH
77 7 V1 FIEHORRAIREERCER Shi,
EE, 77 V1 HEOERRE, BTt
A, HRKABTn LR, FEaRy ML EER
TV B,

ChET7 7V BBROILBEECTESFIC
BEHET 2L DTH -, BETH¥LRTS7 5
U4 BEROIGAE, 1980FEMRNLLT AV hTHE -
oo B— 2 ) REBEOFIHE, 7+ —E/BED
BREES 21 3 v 7, RSBEOEESIHE, #EE
ARES EOLAANRD 5%, BHERTIX1980E
REDD 7 7o+ BROEBWELEE Y, EBR
H1X1990~194F 1 “BIEEMNE~D7 7 V4 B
EA B BB OF —~< T [ BIFEN
Tl WIHERELLY, ¥k, 1995FK ‘&
TEERIZEE 7 7 01" SO EED [ BIFERYE

CEHZINT, HEFEIMTH > CHEBRG LG
A OWTHESH L™, &bic, BA#ET 5%
SHECD 7 7 V4 EBROLAFALBEI LT
%9,

2. BETR(CETD 77«8

1990%E LISk, BETXi BT 57 7Y« BHROD
BATORFENE, OFMORESH, OB
RO BB, OREEROHE, OB X
BN ERELE O, @BREBBROREFHR
D E I B ATV 5B,

(1) BfEZEatmE
BUEEGEIEMECTEREER D, LrLSH
M, HBIRME, BB D, HEMEE LT
FBLE VEEEFERZLBELTHIOTH D, B
R B\ T TERE DO EER LXTKE,
BEHOX & X, BIEYWOREE, WESY, FEA
Bl EOE4OEERZT 5, FEHHED
HIEM BB S DT, HHREDHM
ACRFEFNRERVWEVWIBENEL, Tk, fFE
HEOBMBEH L LT LI EKMETIEIRL, 5
KELDIKRETRIELNETBIEDH BHEN
W, Bl E, FELMA—MER LTV 5
nE, BEXFROBESABEERDOHRECE VT,
BEOBATEERC LY, (FEIRM 2L
ELIFEmBLY BB 35 &, ZOHERRE
R KIEFEEBC 5, FEMMOHI#ESE L /E
(mEOHEBE2HMRETED X O HB A v -
Yy TBABTERL, 774 NEBRLLB T U
B ETEREE L CEREThE, RDOTBRIB
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RIEWEEE b, 77 v BRITEIFESE
REDIDIL L VAR FHETHHEELBID,

Q) e OBE I

RHREESFO7 7 ¥« BROLALOWTIZ,
BV L3 BEOLHMORMBEEH#E BT 5
gL, BEOSPIR XI5 AT ARBEOHE Y = 5
LABET AR D D, B LT, fFiEER
BV TERAKDOBREE R G HI#HO BRI
LY, BN, AxxF—, Eht BRER
FOBROBEAHEIRLZENEREND &
LT, ZDDIEEETHBAEBIENEREDT W
BEHHEBD Y 7 vy 7 RBXKT A DI,
HEW BT A BB L MHE X & SECRBT 5
FERRFE LI, ZOHER CICHRV— 4 |
LEMFT bR, BEOEREO—RMNET 7V 14l
7)) XLFFERET, BER7 7Y« HlET
NWIYXLERENRDHF LTI ) XAZER
LTHVWTW3, kbbb, 3EDCICARL—
£ CEHRR, [EEL REKERZEET S v
I ab—va VERRTL, LI hETX
DT 3o F—{iciREDORMERHIHATTRE
b xR LT,

HOPORFE, AEIRTCE TS < b}
REHEZNRE LT, BEER~OEEIMYA
BEERIOV—VRIED, REEOERT 5 NE,
WE, 2AN £AFAT—Y, KERSCHEET
HEENARERE (RE, BE) 27798
ML VEH L, ¥, 77V BHAGAL
T, EFTANTRAAD TRV F —ERFIL O HIE
IEMOR R BEYE U TRERE ML b et
LTW3, £DFER, #EDON/OFFHIMHEI
NTC, 77V 4 BHOBAR L AHHHRITE
FNF R E BRI IR EZR LT B,

) &WIRE O BB EIH

Q.Zhang b I OEGIEN — N E T 7 D 4 A
VY R—=Y y TR ERZOMNT L7 7 U 1« %
BALT, ROHMEEBELXBEL TV, O
BHOTO by Era YK 515%~16% 1 HIH
5, QBN Tto r Yy E o a2 VBERIRT
ELRFPNEL BB L CHET S, Zhbie7 >
V1 FIEEE VTR, TRV — VORI
DL, Vv OHEERMLEMRTE L,
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