125 #kifk  Vol5-3, No.11 (1996)

W 3T XX @

BOBRBEOARIZET 2R
(18 : MSHECLZARERODH)

STUDY ON DISINTEGRATION OF THIN LIQUID SHEETS
(1st Report : Separation of causes of disintegration by contact needle method)
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The disintegration process of thin liquid sheets was investigated in this paper. We prepared six fan spray
nozzles for making thin liquid sheets which thickness parameter was different and velocity was equal. To
measure a condition of liquid sheet quantitatively, frequency and contact ratio were measured experimentally by
contact needle method which acts as a make and break device in an fluctuating liquid sheet. Then, we separated
these three causes of disintegration (: Possibility of perforations, Possibility of disintegration of liquid sheet,
Frequency by fluctuation of waves ) by changing measuring terminal. As a result, it was found that amplitude,
frequency by disintegration of liquid sheet and possibility of perforations increased with thickness parameter
when velocity of liquid sheets were constant. We showed an index which indicated that disintegrating pattern of
liquid sheet was like that of wavy sheet or perforated sheet.
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Spray Generating Injection Measuring
System System System Table.1 Thickness Parameters
Sheet No. Thickness Velocity[m/s]
Circuit Parameter[m’]
0000 e00000 © o LTI Sheet T175 1.75x10” 12.0
2.9 90 Sheet T263 2.63x107 12.0
Sheet T428 4.28x107 12.0
O =2 Sheet T564 5.64x107 12.0
(@ 4a, T
o Jottm= Sheet T979 9.79x107”7 12.0
Oscilloscope R
Sheet T1396 1.40x10 12.0

Fig.1 Schematic of experimental apparatus
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Fig.2 Distribution of sheet thickness
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Fig.3 Schematic diagram of the contact needle method
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Fig.4 Schematic of measuring Terminals
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Table 2 Measuring terminal sizes
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Fig.5 Effect of a diameter of wire on frequency
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(c) Frequency by disintegration of liquid sheet

Fig.6 Schematic of relation between three components of

frequency and measuring terminals

Terminal ATWiHEHIE & ZHI3 2080, JilEmdi b L
RIC BT DMED AR & JUE RIS RDTFEET B BL D
ARICE UEBE, Wikt LB 5h, ROEE
HEVWE LR TOWIEOAREREZE LT IR D.
ZOOBREDEIRFIC A T S WHEMEIEAE VDS, Terminal
A& Terminal CIZ & DR FREDLZE AW THILE
DUHETH 5. Thid, WHesHE (MERBENOEBEE
5 OMifE %) & EHE £ (JERBNICB I 2BERES
DLERLUTNWBIEOM) TR 2 Lick b, &llZE
MBI BWTIREOEGREEZZEZZL &, FhZh
RIS OEFIREDOHIC R > TWEhERDDZZ LIS
LhEifiEREHEET2HDTH5.

% /=, Terminal BIZ{l#3 2 MIEICRE H D SR LIS
BATAZEICED, RICKBWEEDB L UMEOHR
IZ K BMIFEICHIZ T, XA RO EBIC & B Wikt &3
% . Terminal BO 5tiii DR D ot & bk 2T - 43 7 PR B
EIFA U=RAE T, Terminal BidTerminal A& i &,
FERIEBNTELLBE UEKEWER DD, AL,
agldauls, ThZh—83 2. LED>T, LTEDX



129 #xifk  Vol.5-3, No.11 (1996)

HpRIC B 2 REEIX, Terminal AlC & b SR&H /- iR
EFRHOWTHETSZ LI, HBRABERO»%E 55
THIENAREE R B.

Thbb, HELICRETLROFEEREP,, WK
DL HEEP,, WHREHLE, RQO~@OLDKD2
TEMTES.

a 100
Pp=(=—f,-fc)x— @)
aA aC
00
P, =fox %0 ®
aC

100

a
o= (fo =2 11)x @
aA c
£, AREEORBVWERTIERL LT, WIEOS
WRERP, & ROEEREP, TEI > L EZAWS. Tiab
b,

I,==% ®)

LEHTD. L<IDBE, WEEICAMNFELTVDS
BEDPBEOSHNEERLD BNV REZTRLTED,
COBAPLEWEEMMELEORDIEN D I EIZL D0
REEBIENWI EERITE 3.

4. BERBLUEE

4.1 HEODHIZLIMGHEE S ERRES
Terminal CIZ & b JE U= MisesiE B L UEIER
acDZEAHDOEEK 7127 $ . Terminal CIZ &L D 3K
HEHNDPEMICIE, ROFEER LW L2k
DEBISENT, HEOSRICLIHEOREDH
ERTIEICRD.

HmSEE IV ThOBEBICBNTH TRICAD» DI

LU ICi LR KfEZ2 R L%, BURDT
3. COAMORIE, RKREZPOIIFIFEHHE 2o
THY, HEEEHLE UKETHEERESRENZ
CHIBEEORKEIIKE L, AHOLEMD IR &
3. Fix, EOWBEICBNTHMEHE DR KEE &
FERM0%ETFTZEIZIFIEF-BL TS, TDMI,
WIEOARNEE RIS RIBVLERLTED,
WEOTEHARE L WR B . ZOZEZHIETEE s E
IEERTD. JOWMBEFdFGERI I, BERED
RKEWMFERL RO TWBY, MIRHIEX—ETH D
DT, BERBOKREVWHIEIZERVWIFEEZE L TE
HELTWAI &Ik D, WIS B2 & O3 E
E—ETHBHEEIOND=D, WIEETESI LS
ETBRETNENHE—ETHDHEEILNDD, £
hiCHEDbL T LS RfimMR 6N ZMilie LT
&, BEWHEIKIC BTN OREEI NS NI L P,
FOERMERI DICS W EDETLENS.

Terminal CIZ & 2 JEMEICBWT, Zfil 2 -5l
BRSNS & b IRKTih U 7= SRR el o 5 77 falRE i
Z(=Z/1) L Wi EEOBFREX 8 IR T. RERKOD
BIAMC U=hsw, WG o R KA 3 2 & Rl
2, WisESE O DIL DS D I DY R & v
& LTKRELE>THEY, AROKRI 20D DH
BEHAMNEN>TNB I ERLTWS. Jhid, K
JEOHNESTIID T RELNDEIEO P REFRT
=7, WIESHREICEL 23 L, ROERPED
REDKEDODRERDIELDEDN, HRIEI DM
DIESDEIIKMEI NPTV EHEEILNS.

F/-, MIETHEERE S & FEYSRAICBIT 2%
FXoMEERXIIRT. WIEEE DR CIRETE,
JEEFEB O & by, HIEOSRMEIDPT
WA BT B B S Ik R I p L

5,000 100
TI75-Freq
TITSCR —
<y 4,000 rsiren, |1 80§
m T263-CR
e m?ﬁvq. g
5‘ 3,000 T428-CR. 60 <
= ni |[{ P
°
= Tsei-cr | Q
& 2,000 e e 8
L‘Y: TT-CR (@)
1,000 rtrn | 200
T139%6-C.R
0 0
100

Fig.7 Distribution of Frequency and contact ratio measured by Terminal C
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Fig.10 Distribution of frequency by fluctuation of waves
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