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A fluid flow mapper is used as the equipment to visualize and simulate two dimensional and
axially symmetric three dimensional potential fields. The fluid flow mapper consists mainly of
a glass plate and a plaster slab which constitute a narrow space, where a steady potential
water flow appears in a low Reynolds number. The stream lines in the potential flow are
visualized by the methylene blue crystals posted on the lower surface of the glass plate. This
paper analyzes, by the use of a fluid flow mapper, an electric field at the boundary in the
complex dielectrics inserted in parallel plate electrodes. The stream lines developed in the
fluid flow mapper represent the lines of electric force in the electric field. Hence two dimen-
sional electric field can visually be simulated by the fluid flow mapper techniques. Futhermore,
the results obtained from the fluid flow mapper for the potential fields are able to verify the
results obtained by numerical methods. The fluid mapper techniques give a whole and con-
tinuous pattern of a potential field. They can be used in the analysis of complex boundary,

multi-media and axially symmetric problems.

The use of a sand bed in fluid flow mapper can

be applied to analyze widely distributed source problems.
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Fig. 1 Plaster slab of fluid low mapper equipment.

FaN, ERURERTEEEE L OBMA CEANE, H
DGR K70 B 205, Wb AEARE (Do
FRTEHORER X 510) Ll s E4 i ME < b
B, O, FEEOMENENESLLYEEHFEAOE
R E E T AT Weiss® 1@ k- C, HLALL)E
ELTHE IR TV S, EBHEB 3, ZoRECEL
TOHI LT, HBRDF1 FLFEAEOEL L LT
BB FE A T OB R L R L, ZWoeE b o
IR B\ CEM BRI X 2 REFTEELEIET 5
Ll BEOMET X AT X DI ELE LT
WA,

TAA N =y SAEGCT T AREREEET S
ik, Bk Ui X 5 c i OXIGEGEY# 2 T, WED
SRR OISR R T X v, EEL I, EHs0
FER L HERE T B i, T BRI & cFE
s X ow Uich, AMEEZTW S b7 01 F -
oy SOHEEHRE, P EEELOMENL, TokE
SRHEE LY EZTT S 22T, HleksWiEST
FRCSEATT HBER & 7 D EEER) o BEHEY 20cm —5E &
L, BRI E b LB noERie 6~1dcm &
L3R CHRBRIE L BN UickE, ot -
T PRI LD v o fe D T, 1D X 51 2010
cm DAFRERIE L

KRBT, BREEE (A7 » 7H#a) L Lk
TODERCERT A, TAALF =, L LT, £
REhMBRERR A di, de T, BEEN 61=d13/12 p, o2
=d3/12 p DFIRTH B, FWMOET % p1, b2 ETH
W, (6)Ri Xy b1, pr BIL TS 75 ADSHEADN
BRIT 5. HERE Lo, JEHRYERTH
EEEREK o1, e OPLEIC AN T 5. ZEISHS OEAL Y
o1, P2 ETHE a1 DIFEHI BSVTE, 01 KW TO
77 5 ADFERBEILT 5.

(2%¢1/0x%) + (9%¢1/3y%) =0 (13)
Fio, e OPREI BT HRHBOHERI BT 5.

(& - B - AT - KN - 325F) 31

WAZIRO K 2 v 2 M BEANEZ B D5 TH
D, WEDES pmax DK TH 5. F =PIz RK
T B S D50 CHREEES) po=0 OFFIKTH 5. =
MBI R B 2 ALK & & TEALRK o B H i
L ¢=0max=1.0, ¢=0min=0 MWL T 5. RDOLEL
EBEEET, WAICET R R L, 0p/0x=0 OB
BRI 5. BER ST B 2 OMcE, BE IR
SPAT IR RIS R LT de/ax=0 2RILT 5.

TAA N =y RORRFRD AT T T, B
RO 21D X 0 HRER O Lo 3 Fc i L
F12) A L » THRAVIEIT 5. BER CXEEER
DULDVHEROIICHIGT 5. B & BRHEE OMH &
o pr=02 ¥ X O €1(891/07) =e2(dp2/07) D LT X
DB EE DI G 5 (12) 3% & R O JBHT &0 L5
B, felL 7 RBERECEECHERCHB. Licd -
T, MEREBET A 704 F <~y -2 0 YK d
1L, KRR L iE e b oy,

(d1/dz) = (e1/e2) 1’3 (14)

Lichin T, FHBEOLMEL LT a/a=2, 4, 6 &
AUt do/di=2V3, 4173, 68 L Ui iu e bieus.
F T, BEOSFER di=lmm kL de=218, 4173
618mm & Lic, de DFAECHT B VA 7 VR Re
DA TH B A, RERC S CRFENEH s L7 1
cm TH Y, »OoKCEERIE LT A Y ek EREILT
0.5% WL C, BHRHEGREER 10 oL Tw50T
Re=1x63/(1/100) x10=18.2 TH 5. B bih~<7z
Eowr, TofrtAacBRIELWET vy Ak
UCAHHEAC B L0 EELBRD. Tk, AT » 70
B de—di TH BB, T F R 0.260, 0.587,
0.817mm Th 5.

TN E =y SARAFAT BEEEL, EEAEET
W ED I\ ENER &b, KPR B\ T
KR A B0 <, ERIEIER D/ X 7 SH)
wEAREAE (FWAEE KK #, JIS-T 6604) % A\
To. ABEWEOMEUTFIIUTO L5 Th 5. ETHED
BEHELC, “hyr—o0RSrln, kil 20°C
DKERARR KEEFOERL) 7 55~60% it b
LHRKEREDT, ThEHNOEMC LS. AEHY
KRS D525 X 9 EWT, BRI LORE
SRR U CEBFRMEEES. AL 1 2B HRR
1350 45 BThove. B LHAFROERHRE L
AT ARERES, o R N &8 T 48R
(B EERE LT, ChaEF B LUt
WD, IR X e B P B TR R 0 B LA
L. 2O LARDIEE, FEIEL L X 5 el
MOFBRTHT Lisdiudinbisu. 2Tk 358



32 HESERE HI% $£15 (1987)

(a)

(b)

(¢

K2 7r4F

© %y S ORRUIRGL

Fig. 2 Plaster techniques in fluid flow mappers.
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Fig. 4 Photographs obtained by superposition of analytical equipotential
lines upon fluid flow lines.
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Fig. 5 Flow line pattern and mapping analysis by circling-in method.

10y | I
T~ €.
5 s 0 S i

= \__
o ae—— 4 R
3 — ——
" 2 I ———
L)
2 . A -
E’ 1 Dlsta:nce from pomt"P//\%,
- Sl — =
3 0.5 4 == T -
ey L= o
F L—] 6
S e e B _
E ;

------ Result of numerical analysis by Takuma et.al

00— Result of cireling-in method
!
0.05! L.

0.001 0.01 0.1
Distance from point Q/v 2

R6 MEAHEAHNOBRE

Fig. 6 Electric field intensity at boundary surface
of two dielectrics.

PRIZ X o TR L TR ISR & 11 % D
FRT—H LT 5. i, M 61Tit so=(c2/e1) =2, 4,
6 DEFEDNT, HETCE b B M LTE
TRMEEEHE S LA, ThFREEL LT/
Ny 77 TR LILADTH D, TR, eo/ei=4
BT LEEBEDT — 2 L7014 F « =y A0 X B
FERED, e I~ LTCWBHZ E0bns

6. #*
AFHSE AT AR TERB M B S M3 ER O R %

i

BRI R R OB ABEEOTERE 744 F -~y
SEERAGCTEIR L, TEAT 2R LTk L
b DTH 5.

TAAE =y ML DB DRI & RS
TR 300 BABRH A L e SBALREIY & % B dbe fefs
R, WEEOBEZHE TR BIFCH 5 EnEd bR
Fe. COEBREENDS, TAAF <, COWEEL
BRIREIB E LCHEY LD TH B & HSE L.
o, BORICRER R HAEY AV CR T 5
BamL, ZOFEIEBEMEY RS DO G
ThbHT EER L

AN o=y SIEFENEACS L0 TH BN
HHZEROBRICRIT 5 2 LT, FOMWMES
Bz bnb, NishEHEBERROET v 4 AIBD
T b FAT Do N TE D, ¥, BEEK LT
BAEFI A S NIRRT 201 L AR mFERTH S
Z &Nk, AP0 EESBHO—2TY B 5,

THAAE =y SRS L O SRS O R
TV MERENIT S Z EATRETH D, LbEBo
BT 260, SERMCEIT 52 ERNTEBFARL
B, EFlEERCH MR, ROl LToOWEYR TR
W BT Y VBOBRMITLEHE T B, WED L = A
K7V Y GOREE EFACERT AERE LT, ¥
Ay SEEDE—D LD TH B, SHBOPH
ME LT, £EoEMEMMECE LT, BEYL-o
TA N =y SR I DEHTT B E L b, WRT=%




36 MELEaIE H1E  H1E (1987)

TBOTR DWW T L R D 5L B 5. 4)
5)

B, AP BEEE LT A O ZHRR b - T 6)

B IR TR B IEZ B L 3T .

s E X B 8)
1) JEIESE : BRFEAWGEA, 105 (1985) 429 9)

2) A.D. Moore : J. Appl. Phys., 20 (1949) 790
3) A.D. Moore : AIEE Trans., 71 (1952) 1 10)

mAE—  BELERIE 2 (1978) 224

g, HFHAE, SRR EEER A,
102 (1982) 636

BEEE— 74 ¥ <y A, REERFREUTE
(1983)

fod X, A RREEESTERMERE (1939) 73
P. Weiss: Int. High Voltage Symp. Munich
(1972)

R W, IR, MIERR, ETER, TR OIE:
TIPSR IR, 176002 (1976)

EH H BEYEE 98 (1978) 549




