BRI TS a5 0% 238
H2076% 20184F 238-246

FEMREIN 2 5 s =y  DRENRE

Instabilities of a liquid jet flowing in a coaxial cylinder
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1: Schematic of a column jet with a surrounding gas in a coaxial cylinder.
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(i) =y MRAEE 0 <r<h):
u = u§°> + r2u§2) 4o, (1a)

=0 +rp® .. (1b)

(i) FREWGE (h<r < H, R=(H+h)/2):

Uy = ug)) +(r— R)ugl) +(r— R)2u§2) +en, (2a)
vy = vgo) +(r— R)vgl) +(r— R)ngz) +eee, (2b)
Py =0y +(r— R)py’ + (r— R*p) +---. (2)
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he = —urh, — (h/2)u1,, (3a)
U = —UjU1; — Pz + (U122 + 687 hour.)/ Re, (3b)
uge = —ugug; — (B, —P§ R.)/7, (3¢)
Vot = —UV2; — Pgl)/ Y (3d)

T, TRERZIFL 2 3B %ERL, EXRITHE Wb = p1holUs/o, Re = p1hoUs/ 11,
v = po/p1 BEAINTVE, 17ZL, hy, Ug B3ZNZTNRE, EEORRETH 523,
U=ugg—ugpDEHIZ, BB TORBEE ug, ug THAVS L, FIZYzy MEOREH
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pr=p5) + (h— H)ps" /2 — £/ Wb —uy,/ Re. (4)
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DI HERZ W T

(Alpgg)z + Ang;)) + (Aspgi)z + A4P§? + Aspél)) +A4¢ =0, (5a)
(Bips, + Baps)) + (BspSy, + Bapt) + Bsp") + B = 0. (5b)
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(1) EBER: a;(k)Q2 + aa(k)2 + a3(k) =0,
(i) BEEME: by(k, Q)2 + by(k, D)Q + b3(k, Q) = 0.
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Xl 2: Comparison of linear instabilities between exact solutions (marks) and approxima-
tion (lines).
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3: Variations of k,,, and k. with H, where marks denote the exact solutions and lines

the approximation.
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| 4: Variations of critical H with Wb, where the long wave approximation is valid for
H < H, and the approximation deviates from the exact solutions for H > H,, while
influence of the wall disappears for H > H,, and appears for H < H,,.

Wb DIEME EHITWAL, H, 1 3MT3, 3hbbEREEDHME &b, ERD
BHERIZEA L, BOBENLYVKRE(HEHNS, ¥/, H,SHSH OEEBTE, &
FRAT CH WA DRI ERRICIA D3 7- A FWRANTO Y 2y F OREHIIN L THWS Z
EBTES,
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HBRZ (3) ZENARR (5) LE U CHEMNICHE . FHEITREMST % Runge-Kutta
®C, EHEMoEERESETE IR, EAOARRIL Gauss DEEEZ AV, UT
TIREARN T RA—F L L Ty=0.001, Re = 00, H =2,3, Wb = 100,1000 % & %,

X 51, Wb = 100,1000 Iz %}9 2 FEEE D h OTRZ ISR LT3, RTEBRIIH =2,



B H=3DHEA%27T. MEhb»3 k)i, Wb =100 DHEIZ H DEIC L ST,
(a) Wb = 100

B 5: Breakup profiles for different Wb when H = 2 (solid lines) and 3 (broken lines),
where Wb = 100 in (a) and Wb = 1000 in (b).
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BZENZFERELS SR, Wb =1000 T, WFhD HOBEDIEVF 3B H
BOIENFREN, Wb DRE ZIIHBEPRCKERPELEX 3,

X613 h DERAME, BMEORMFEEZ H = 2(EM), H=3WHM) K LTRLTY
3. B»5bhd53 L9512, Wb =100,1000 >TRDBED, Amas, Amin FEICFERIOBEM &
EHITKRESBILT S, ZDLEE, Wb =100 TIZ hpnin DX D ERDICHALEYF VT
WZEZD, Wb = 1000 TIZ Aoz 3 & D ERDITHAL, FIZH =2TRARX7OHBEI
DRVBBIENDLYS, Lo T, BrF vk hHET %€ — i Rayleigh € —
FEERZENTES, &7, IRATRERUBET 32— FTIL, 2R 7HEmd o8
INETEDBTER E N Z EBFRENS, L7WoT, TDEIBRIATE2FERTBEE—F
% LABE Taylor €— F & X &,

ZD & HIZ, Rayleigh€— FIdKE % HICNL T, Taylor €E— FIZ/AAI R HIZHLT
Hh s Z L»5, Woicxt LT Rayleigh, Taylor i€ — FDfEE%E 7 5 H DfEZ AN,
& 7(a) iy = 0.01,0.001,0.0001 i LT, K7(b) & Re = 100, 1000, co iZ3§ W€ — F
29305 HOBRERERLTw3, MOMRIZY 2y FHERIC (1 - hmin) > (hma—1)
L2 56 % Rayleigh €—F, (1 — hmin) < (Pmae — 1) €72 28E % Taylor €— F ¥
FL BN ERTHS.

&b L), yBKEWIZE Taylr E— N2 522 HPRELENSLI LD
5, FHEHEOFEIC LD Taylor €— F2EN S, 7, RedVNE % 5% & Taylor €—
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Xl 6: Evolutions of maxima and minima of the amplitude for different Wb when H = 2
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(solid lines) and 3 (broken lines), where Rayleigh mode is shown for Wb = 100 in (a) and

Taylor mode for Wb = 1000 in (b)

b, Taylor E— FiZ Wo SR EL 2213 L (EFEEIMMT 213, Ld¥->CRER
F L OBEEPHEMT 512L) XY KEL HTHNS, Lo T, HWHITNZE, H

BB Wb T b Taylor &— FIdBN 3 = LB FHEING,

5 &

UERONMRE L LDOTUTIIRT :
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e Wb = 1000 TOENDS H =3 THE 1 BHARELE, H=2THE2EBNAREE—F
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¥ 7: Critical lines in H — Wb parameter space for different v and Re, above which

Wb

Rayleigh mode appears and below which Taylor mode appears.
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