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Studies on the Fluid Control [II
—Fundamental Study on the Discharge Control by Fluidics*—

Tsutomu FURUTA, Ryuzo TAKEUCHI, Hiroshi ITAGAKI and T6z6 OKUMURA **

Laboratory of Agricultural Hydraulic Engineering
(Recetved July 28, 1983)

SUMMARY

In this study, the fundamental studies on discharge control of control equipment by fluidics were
made by hydraulic experiments with respect to the automatic control system of water management
in agricultural water supply.

Hitherto, fluidics mainly used air for active fluid, but fluidics using water are needed for active
fluid on the field agricultural water supply. From this point of view, the authors intended to clarify
the mechanism and the characteristics of fluidics, using water for an active fluid in this study.

The experiment was conducted with fluidics (wall attachment bistable amplifier) of acrylic resin.
The method of this experiment was as follows ;

1. Main flow was switched by the control flow, which is the mechanical characteristic of the wall
attachment bistable amplifier.

2. Jet flow behaviour in the amplifier was investigated. These characteristics were investigated
to clarify the shape and the scale of the amplifier which affect its mechanism.

The authors produced by way of trial experiment three styles (Sharpedge, Cusp and Koma) of
splitter shapes, as a practical use of small hydraulic power in changing by fluidics, and in the irrigation
discharge control by the use of fluidics.

Experiments were made by measurement of output discharge and the relation of bias flow
constant time by electrical manometer. The results were follows. The splitter length was 5.0cm before
1 style, and 7.0~9.0cm after 2 styles. These results were obtained from judging the flow condition. Also,
on the increase of discharge by sensitivity of the coanda effect. The authors inted to herewith
investigate the possibility for the use of small hydraulic power.

Res. Ball. Fac. Agr. Gifu Univ. (48) : 147—157, 1983.

*  ABRO—EIIHEIIE (19824F) BE LAY LB BTRRELICR - THE
*x B IR RREL ok B SR

147



148 B B KB eEmeE 485 1983

F A A &

EE, BEAFSBHICBCTKBEO XA X1 X 5884 A7 48, KEBROSHLKE UL
DBEFZETHH=FRAF—DBEINIIG 2L AL, HFKOBSHD A RO HH s 257 2B 7D
DRLNILEINTE T 5,

AT, ZoBHBEHAC AT LADFOTIAAT 4 72 e AT ARLERL, FERGTHHIAA
F 4 7 A (MREETF) CoWTEBRREYT540TH 5,

TAAT 4 7 AL, BROCE S 2 ERET, HLMBEOMATEOMEOMh X RERH D= *
WF—HFRLTCRAEFHTZ2 AT 2THY), BRI LY 7 r 7BER T HOMRBENRF L 74
A LVBWERTT O MRBRERTCT T oI 5,

ABTIL, BV _ZERFEAVEYS, TARBECBL TR, RELLTR27 v PR (B
DRBE~DHERE ' Z#FIHL-b DT, 27 VAP REEL»RITTRTOMRERL L THE , A1
M, /7 ArMl, #7ky '8, A7V v 2Bh, 7As i, HAORKMN, A7y '8, A7V »
2IEEABTFOND, ZD5b, ABMTRIATY v 2BRROZTOEHOMELHHECTLZ LXBERN
L, 7474 72 ADKRBA 7Y v 2R L RBAVROBHZ AL,

I. BB —RERFICDOWTIN

1. & E:3
TIAAL T a7 A (MRBRT) kI 2UENER - RERFOLEBEH LR - 1 IRL1,
Brs 2 — P DR (EHERD 2, 2 A EA

Qol
7Yy FEOEARET I, Zhick hERIIED
\ EZOLDIBEEMMBRECAEL, 27 2R
Eh R EREVET 5,
b 2. RFOEDBEHR UREE

M- 1R LeBELY, EHo0EHLELT L%
R~L, X&EHG OB RICR X5,

Q7 MWW, Qo EHEKRIKE, Qor @ H7FKH
B, q. EHHEERE, q.r AHEREY T ThEKb

ATV v &

ATV v 2 . . .
T, ETHEME QUREAOFHBEREB R L Y IRHARKED
EASEREIET 5,
© = ABOBHE LTI,
(1 -~ v b

InAF 4 72 A (WHKEETF) OBREYRIEXRS
fed IR FACEBEIhTWT, ATEBEROFEYR
IR tedie o bR,

2 A 79V v &

HOR x5BT 2BeE T, FEBEROT N TRMAE
B DO~ SR, ENEARIONFB IR VIS TELDTH S, A7V v 2 OMBIIMAER
BRI D B,

@ #H@/ X

FEHE LT DD DOHETERRETH AL TH b, FEMUMOFIE , X i3RI HEDN
BT+ %, 2O, MEYEAT? EURZIERT S,

. £ 8 # &
1. 70542 X (MHRERF) OBRKRUTE,

K—1 MEMNEK_LTEBETOETEH



HH b RAHECEET AR I 149

FEFoOME L LTERBOT7 2 ) ALY AV, EX30mD7 7 YV A BRICHREY & LAk %, B X10mmD
77V AEPERSHY, ¢5m, BEX50mDEL FROFy ML WEE LI, ok, BiioHmEFAR
OWRE TG T B edicE 7 Ao EHEROSERECAE DT 54 7 PEY YAV,

2. WBKkEE

EREBIN - 2R LI LR80T, K2 v 72 bEkAES, MEIRIKE, BHRF, REH(e -
Boer—3%) WR-TERTEHRIND, TF2rOHME LICKRIIKEXYHTIKE v 27 CRR I %,
BKEBIL, BFEFREEY 7 (BKE3LL/min, HH250W, HBESm) HHEH L,

A
_ ERER
H o [H KR
(5¢/min)
5 3
£ g e 27
A -
(54/min) >
KK
- LHAR &
— REAH @g!ﬂa/ﬁrﬁim 31Q/min]
A

K—2 £ & % E

3. RAKE

RY T DWRER E T, T 25mmOBEEE = — L FCL VEFIN T 5, L CHEH N OETF
ETIXERE = — VBT, THETS20mn, HHEFS15mmD b DX EEH L, BF0 LIH LKk
AD, BKHEDLLEKE V7 CREIND,

4, ®ES (A—42 - AX—2)
REFFFHERERE15¢/min A%, LAOHEREDOHEICS(/mIn Dr— &+ 2 -2 ZHfo, 2R b
D 3BOWMBIHIERBEORFE I L h ERERR YA CHREOMIE#1T - 12,

m £ 8 K &

1. TE=EREX, ®HRAH0, thEFERNKA,

F/AALLERBYHRL, FFRO—FHOMUBECEREYNEI LD, ZOBE, S/ X vk
nToHE, A LZEKDADIATIDNEIE LI S eb D THEL Tk, MEOHAMIIMES
T1T 5,

FEE(OERIZ6.0~13.0(/minT, HE*1.0 (/min Fic BN 31, X,,0, ROEHZEZHREBBIZKAD
WA EMFEBERORELYFERH = — e v — VEEL, IHLKTOHERE L THERYERL T, ZERY
LichDxHVvTc, FREFRLAERTFOBRROZDOETRIRK -3 IRT LBD T, ZOERFLYIIER
WRAFRF LS,

2. BTFOBEEICH 1T 5 KR

COHTRE 74T 4 7 AOBREEOCBHCEEYRIITHREZRDOI B, 27 v 2 HEROZ O
REDVCTERMBAX T > A7V v 2EBETHRHRI N EF TRATHORTERLIY, EFOAT Y »
FHRUA DRSO THRIBEELZR T et®d, A7) v 2 0EFEE 2 2HENAFREETH -



150 bk B XFRELMARME $£485 1983

106 | 102.5 30 10
Fi
o :
= N —
= Sy .
i
37.5 , 37.5 !
75 |
| |
:
[}
o i
2 [l
|
0
o~ |
N ]
o ]
!
75° l
- -l- ~———{ 5} E
o 5 d
55 35 |{]5 E
1% ]
G g & !
]
X
9% 15] 9%
T
2?5 B mm
e e e e e e b = = = ] %
il .

M—-3 WHARTART

2o

Fotd, KEBRTIATY v 2 UM, A—0FFEAEEBVTATY) vy 20EY I VAL TS
TEREME LT

3. B ¥ &

RFOHERRUET

COBEDT 4T 47 A WHEET) 3, 3EEOATY v & Qv+ —T ez VB, QHRAT
R, QB *FTFARBIANB L TERYT -1,
BEFOERT TR LR -4, H—-5, R—6&xRL,

CDATY v ZEMAEHNIRIBEOHOMBNEE - 1R LI, ZOHBEDAT Y » XBEIE
BB EBTH S,

IV. RBBERRUEE

1. &R, WRA, MERIFOMNEFR
WHBITAORTFHEA L THEABEEX, BRA0, MEFXEROMERREZEZ - 2181,



wH Db RAEHECBET MR 151

102.5 30,10
- 102.5 30,10 % ! 102.5 RO e o 5
% 15 3 \! 5
2 [ B 3
g2 w1 W = ' : -
*—"'g ‘: . B g [ ’ B :
| : | ! 30° |
‘ N 30° 1 e :
o : = : 1
30 & ' 31 o ' § E
— S 1 1 ~ ! =~ l: :
N I 14 &l
Nk 2 ! 2 , !
g\ i /7 ' ® 75° ' © 75 ‘
P P | — 2 | |8 B | |5
55 || 35| | ! 55 || 35 ” ‘ 5 || 5115 % !
5 1 50 R E 5 5 e | 5 § '
g E g i i
5 ‘ B ' % 5
_95_2 655_9_5 2?55 — 2?5
. [ e e N 1 ITe |
L Sl W S T =
K—-4 F F A R-5 % ¥ B -6 # F C
£—1 A7V v 2@ HoORBRMOBER
A7Y .y APEM Hor @ B M (mm)
(em) ST exzvoB| paIE B R
1.0 14.66 - -
3.0 19.84 12.07 10.00
5.0 25.01 17.25 15.18
7.0 30.19 22.43 20.36
8.0 - 25.01 22.94
9.0 - 27.60 25.53
13.0 45.72 37.96 35.89

k-2 MERERE THRA BERLEOWERLR

THEE | WERE EEA RSB | (SR
(¢/min) (¢/min) 6° Rm™m Xrmm
4.0 3.76 46.3 47.8 44.5
5.0 4.82 34.2 88.7 53.7
6.0 5.89 30.3 119.8 58.3
7.0 6.95 27.3 153.0 69.3
8.0 8.01 26.8 162.0 75.5
9.0 9.07 25.2 196.7 87.2
10.0 10.14 24.0 219.2 90.5
11.0 11.20 24.3 214.2 90.3
12.0 12.26 24.0 228.8 97.3
13.0 13.32 23.7 234.0 106.5

@ WRA, MERYLER, FESEEXAITHAFRUEFEE LR
L'}Ci}@'@b%o

2. BERICH T HMABEBIONT
IR I 1T DA BB OMIT IOV T, BRI BWTHMICR TV 5701, - N TEEY R~
B ENT B,



152 B B RF R IMPTEEmY 5485 1983

— TR TAEER O £ 5 1L % - T, Bourque & Newmam?J% O Sher D #7215 - 72,
IR TIL, ROREXHIRE L TW5Y,

fragimg LT
|

X—7 @ =7
i) EREERE TZKRITHTH %,
i) 7 ArHnesis2EHEET—HKRTH D,
i) EFESEHOFE HERANTIEI—ETH-> T, BROFPOBIFAIMC L > AL SR D,
v) BROEBRI—FCHEFEINDG, Tibb, BROETHRECSTEZIERL, “RITHEK
EE 2D,
v) EEROHOBICEE CHCE T ARESMIEM - KITER L LV,
MEBR, ERETIVICE > TERBOESHE»HREFE TR, MELABITHERL, ELT

HFh3ERCTBET 5,
M — 7 » HBFIFEAUCR OBRAKRD D,
Sy
R= Taggy T 1)
cosd b
D=R (1_ “ocn )_2 ................................................. 2)
Koo g @t®) ¥r s .
cosa sinf
Z\NT
R [ B O R F4E
S, BHESPUBOEENMHEE L Zb L EL 7 A0 TORE
a . RIEEERA
D.: 472y +E
X, &S
yr : BEIRPOR D b O REE B
b X/ X1

WATC B\ T, BRCEES AR & LT, Goertler o B HELRBR ORPP X HR » AL OB E IR
LTHEAL T 5,
ceY

— 2
u=Usech? ( s 1S,

)



wH - fl WAHIECET PR I 153

== 3Jo- é__ S R <N
U_[JFE;§5] — LA oeeeeeeeeeeeneennes @

Z\NT

u ES A

s I EEPLBRICH - THI- 7 ArHorb o

So I MW ORBESALS , A0 ¥ CoORERE

o . IERH

y FERROES S 0 EE R

P MGEE

] RO OEEHE (=pUs-b)

&, THEROBERANZ BT, BEXRKTL VFRhELIRE Q. L BEBE~FNRELFHE Q. & Oz
IR OBEGR AR b 3100

Qoe=Q, +rererrrrrrrn e e e (5)
ERRRBIZOWTE 2l
Qe:jo.mudy~ (_/o‘mudy) S0 o+ eernetaerraerraet et eanaet e eanta et aaeaaeaaes (6)

AT, AUE2HIEBR , AN bLORBOESEFEHTHE, 7 Bk T—k7oRE U,
PRELT, /Arfixbédse

® 1
Qﬂlmy)ka_7?ug, ................................................................... 0
ob
So= g s (8)
T (B)FT
[ 3 GtS0) L
Q.= { 400 ] 5 UOD *tc et (9)
e Qi ounwTit yAcEER L T,
Cudye [ 3L S8 P,
Q'*fyrUdy_ { 4 po J (1-t) 10
AT
- 6 : yr ---------------------------------------------------------------------------
t,=tanh S.7S. 1
(9), MOMXZGRIRAL, @XxAV-IT
T e
&_B(LZ 1) (12)
1), Q|25
1 -
yr_Wtan h Y (13)
FHERSFIES Y L ¢, AIBEEMNAaDflBEZ I TR TS L
—_— ST ----------------------------------------------------------------------------
R—w """ (14)
12, 3, (X X v &S X2
X =RSMO Cat0) Vi e 15

cosa sinéd



154 I B KB SEsRE #9485 1983

P LI tEIDBRIRICRTEFSEOREGRLLRD L
/ 7 hb, M-8t Lo, THERIEEREOEHR] »
] R, FERTRUEL O HAE THERT S, fIBH > T

/ THRFE > MhOEBE Lt AESLLBRET HEER
/’ HEAOHNOEERE ], & ORI RKROBENEET 5,
- // / I —__J (3 +tr_-§'tr3) .................. 16
- i//// 372 1
- — / T e— 3 ..................
T - Je=71 (G- trt5t) (17
J b T
[21—8 ﬁh@ﬁﬁ% t,= ZCOS 0+7[ ............................ (18)
r 3
-3 B B # R U EAERORERE T IEBR/TH 5,
WEHES | TERGROME | AR 3. ERICEU A AEBBCET A HERRC OV
00 3#—@ Rmm erm —C
22.0 311,652 171,207 FREE2HTRBANIATBEERECBE T 2 BRI D
;gg f?ggg; ﬁggég MBS, HERBOMEEER, 5l
: ’ ' XowRDIeDONE -3 TH 5,
28.0 145,508 83,950 i o ) }
30.0 120,860 70,595 ut@%%”%’m%*&&vﬁ%ﬁﬁﬁko“
32 0 102,428 60. 410 T, WEECHT 2 EER, #HRERTI» L
34.0 88,203 52,367 DERLLIEYRL TS0, AEE#ETCISLD
36.0 76,949 45,835 ENEL TV 5,
38.0 67,864 40,403 I OHLORPEMEEFEME L DECOWTIE, Go-
40.0 60,406 35,792 etler OELTEHR OR O FEH R OB s 1T 58
42.0 54,197 31,807 EREDIIBENEET LD LE 2 b b, BIHO
Z:g ﬁgﬁ ﬁfg RN I\ T HEFOKA X XFE1320m X B 75mm/E X
48:0 40:681 22:352 20mm®°?féiiw:m~f, EMEH0.4~0.90/min, EZEf
50.0 37.365 19.752 30~ 45" DREEH T2 E AR XT3 5 RIEAE
59 0 34.471 17,330 BHMELIDS3~5mf/hIAETTS,
54.0 31,930 15,039 4, FFHWEECHIIERBICIHOVT

(1) HERE L FEUEDTRE L OBIR

FHEBEY B L TEE, FIfK% 0 ~4.5¢/min & T1.0¢/min 1L X8 T X, F RO ER
HoOnbLOHNREXREL o, & S THEAW 34.50/min A E L TEMROED X7, 2 bDER
BREYN-9, K—10, M—11, N—1288\TEFRFh9.00/min OEEHEEDOBRE 2R L 7.

2 A7V v 2Bl AEBROWHR OELIZDOWT

A7y 2 EHAYELIR, ZTOBOMNEBROWNEAY » FL, BROERE YT, D v —
Tex oy DR, @ AT, QB D IEE IOV TEBERI6.0, 9.0, 12.0L/min D 3 5& » OPIE 1T\
FOFERIZOVTI.0/minDEBIHICK L, D> v — Fo= v DHEPR 1312, @1 A 7BHER—1412, B
BEAR-151Ic TRl T,

5. RFHEECH T2 ERNEE
UEDERILZOFGRFIETARBEA 7Y v 2 —FHETIY +— 7 o = v OFRT5 0em, » A2 7H,
BRI CI137.0~9.0emTH - 7=,

»h & H &
ARRIBEAKCHTLREEOGES L OEMLICIEZ 5L, HGHEEEL Lo 1



HE el RAFIECBIT 2% 1 155

A7)y 2EPE
(¢/min) Yy —Fexy oM (FHHEE=9.00/min)
13.0 (em)
2000 7.0
| o
i —--— 3.0
- 1.0
H
%)
P
b
D 10.0
Ui
H
b=
=3
0 0
(#/min)
K—9 HIERE - HIRBOERER (ETFA)
. ATY v 2 PEEE
(¢/min) H AT (FEE=9.0{/min) 13.0 (em)
———————— 9.0
20.0
—-— 8.0
—--— 7.0
- —--— 5.0
H
o
N
5
)
b
E 10.0
m

0] 2.0 4.0 4.5 4.0 2.0 0
e (¢/min)

R—-10 HEKELHNKBOERER ETB)



156 Ik B AF BT ®ME £485 1983
AT Yy 2 IR
(¢ /min) R (EMEEE=9.0(/min) 13.0 (em)
——————— 9.0
20.0
—=-— 8.0
—_— - 7.0
|
—---— 5.0
. ———ee— 3.0
H |
m]
A
7 10.0 !
it |
E T
1 1 1 1 ll_L 1 1 ] 1 1
0 2.0 4.0 4.5 4.0 2.0 0
HIHREE (£/min)
M—11 #$EAKE L HHIKEOERER EFO
(¢/min) TR =9.00/min
20.0 Ye—F e xy o8 (5.0cm)
-------- A ATE (9.0cm)
— - — & (7.0cm)
A
E o—@ AT Y u i
D
5
D
% 10.0
i
H

| 1 ] |

|

0/ 2.0 4.0 4.5 4.0 2.0 0
TR (£/min)
M—12 4HHARELrHIKBOERERE



HH O A REHECET e 157

A7V v 2 EE(SD)
SD=13.0

FERE - 38:9.8
- =7.
9.0¢/min —-3D=50 9.0¢/min
SD=3.0(cm)
K-13 ®_E FEFA) K-—-14 WK GEFB) K—-15 ®#HK GEFC)

T4 7 ADEBHM AL KBERICE > T -7 DTH S, FLT, F& L THARKSE & AEQE DK
BEOBR, A7) v 2L AEBROMREOBIC O NTHRHA LT, SEEDI, 744 F4 2 AD
BEAXH AT AANDEBILICOVTRI LIV EE LT 5,

& £ X W

1) sl ek B D RESIECET AT 11 kB KEHER (40) © 143-156, 1977.
2) TEBEFHEE . “SH2EMME Y v Ao v ABH"  37-42, 1967.

3) FRHIE— - BWAKRES . “WTIT¥ $i #EE 72-8, 1971

4) FRHIE— - BFEREE © “WTFI¥" %5t #EE 95-109, 1971

5) RHEIE— « BFE KRS . “WMTITH¥™ &5 £EY  205-244, 1971

6) BESEKER « R EH . “MilaGEFAF” 551 BHTEHME  45-52, 1970.

7) REFEKER - IR 8 “MiMGEFAM” B AHITEFME  99-126, 1970.

8) Perry, C, C. “Advance in Fluidics” : 205-217, 1967.

9) XBE— “BIETZAAT 1+ 7 2« vy AHERE™ 37-42, 1976.



