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Fig. ). Developaseni of concentric rolls wnder Lhe sapphire
lid and increase of wavebngth with supsreritical Raybei
number. g2l Three rolls adjacend to circulas wall. & = 0-85 R,
b Ebeven concentric roll. R = 095 &, (¢} Thirteen sirculas

e e o i i B

rolls. The ousermost rim roll is almost completely hidderi
& = 13K, 1) Twelve concentric rolls with shrinkiog center
roll. R = 22R,. fel Eleven concealne 1 afler the
Bg. R = 34 R, [f) Ton si
concemric rolls. R = 68,

f+1 E.L. Koschmieder and S.G. Pallas, Heat transfer
through a shallow, horizontal convecting fluid layer, Int.
J. Heat Mass Transfer, Vol. 19, pp. 991-1002, 1974.
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13. A rank six feet in diameter and six inches high, with
a drain hole 34 inch in diameter at the center, is filled with
water swirling clockwise. It is then cove to minimize
motions induoeed by air currenis, by buoyaney, and by
impuritics on the surface causing non-uniform surface
tension, and it is allowed to stand for 24 hours. The flow
is started by pulling a plug from the end of a hose, several
feet long, attached to the drain. The experiment is car-
ried out al latitude 42° N near Boston, Mass.
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Elimination of p by cross differentiation between the horizontal
momentum equations gives
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Using the continuity equation. this gives
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Also, differentiating (20.1)and (20.2) with respect to z. and using (20.3),

we get
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Equations (20.5)and (20.6) show that
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showing that the velocity vector cannot vary in the direction of Q. In
other words. steady slow motions in a rotating, homogeneous, inviscid
fluid are two-dimensional.

ffX14  Taylor-Proudman® &R (K5 & WEFEOF
¥ 7TXARNEY, A Y P FILIELM. Cohen, PK.
Kundu: Fluid Mechanics, 3rd ed., Academic Press, 2004.)

(6) hy 7 - BFEBMTOHOREETR (EkmaniEfifE) I
BEFEEFE - EDEE

OL<HML TV (13% : )

@ ZDBBIZER AN TITW A, K<HMEL TWY
Tenotz (62% : %)

@FTbLEFLEXT-ZENRMhoTz (25% 1 7R)

@F o (0% : JK)

X6 Ekmanbs =

65

B (JHSIRTAE X7 ORFER, WETR I
AVORF, RlERFHRE, 1985) & LTHEER
ZOBEIT, BYROE T L LK, KAV T
FHEOEENZNWZ LITITERDST HbNE Lz,
W% CRIMEE T 5 8E O FHREERE & ITEREN
20 90, BRABNOEDDNERNOREST
< B E W9 s ClL, Falkner—Skanis U8 2 E v L
TIELWE ZATT,

5 7 4 —H > 7N TOEkman5i i E
https://www.europhysicsnews.org/articles/epn/abs/2003/
03/epn03306/epn03306.html

= - 2 - a2 - ~2

cn oul v* 1§ o'u 8 (u) Ou -
uﬁ—+w——————P+1{ +—{—]+ :| (25.1)

or

ot or\r) &’

A v o'v_ @[y a7y =
Ut Wt = ,+—{J , (25.2)
ar 0z 1 or®  or\us oz
aw w18 'w low  @'w
w e w == 2R S, O T (25.3)
or oz p oz or” rér o
ou v ow "
R T - 0 (2:‘4)
r r oz

116 [RIHREEAE 31 HNS TR
(TRKEWEDORT) 7HAMKO, AV S
/¥, H. Schlichting, Boundary-Layer Theory)



SRR TP Fe Rt St gebe 951001 Joomift R EE TP 5eimr ABi' < J-— (20194F315H)

(7] RRFHTRIBASRENOTEEE &ILRE

O TdH 5 Z & Z8fiE L T2 (14% : F)

QTR T 5 Z LIZBRE L T\ o 72 AR
FEIITE STV (29% : fR)

@& ITARBEFHEICHLE T otz (47% @ 7R)

@ (FPERETHAORKTHICHND Z &0
7)) EHLELZIOZEEMLRNoTE (6% -
&)

@l (4% : JX)

X7 P R O KUERLE & LR

B EE. RIEIIEDOEW TN BIERWFICHLET,
WZH b LT REA T TIE, RIS > TERN
RS WS RN LT VETO L SR ENET,
40% & E D DFED | ARIEE B 5V AR EGRIC
BoTnWez &i3ftbind BT,
ZOEADOER HFRRIIMHTIO L o ickEh,
HWHE CIEINSHEAX DX, y, 2 H0&RiL, 2
BIRER U, v, WEIRTET D & B LD T A8,
COGHEIEIF AT R IBRRGA VWA E
T 2B, ZOHREREMEICILRE L RO E
EET DL, AT E DR GFEA L Ao T ER
E (LS DESIARNIE) OBATIROIRAFF
KRINETH, AKE (LD OENARNA)
DEAITHIEZZ T HE NI Z bbb £17,

Bl (geostrophic wind)

Hhdens B TR e < ER O, AT S,
1 ép
L
%, OX
I“ o (8.1)
fu=-—2Z
Po €¥
bz R s TENRBL T L p= fy)=—a D L &
=0 v=0
. 1 ¢ » 8.2
Ju= _P: & "= C ds2)
Po €Y Py 1P,

X7 s E o HREE
(TRREWHEORZE] TFAMLD)

66

(8] AL

DFELBE L H->TWE 3% @ )
FEITH D 2o Te RBIRITFN > Tz (10% -
(59)
FBIIEWEZ ER BT (KD REANT D) N
AT S o7 (16% @ #5)
@FELHS LMoz (T1% -
®Fofth (1% : IX)

7R)

X8 ¥ F AL

B EHNHENZE 2> TVD NI S A
I ETPTRLUTWE LA, FRmb &V o RS
FCIRBRET 2 F ¥ ANIRD IR IR DD N ELE
DL DT, i LEKR CHFEEEET 55130
Faib 2o £, Z oIS BE (R
7RI & BRI ORIFANC K - THI S E T,

FHI8 SO https://sealevel jpl.nasa.gov/
newsroom/pressreleases/index.cfm?FuseAction=ShowN
ews&NewsID=126

AHRIIR ST KKRWEE T, EEOHE (B
MEZRBE RS E) & OBIMR TR E A BGUTH B H T
WA T OBiRZHE L < 325 L RIFFIC, R e Bk
ERDTNET,

BBIZ, FAEZBITERY IR LT R THET N,
Do TANIARE HIRNWTZEZ DR S TIRWERT
DO BETWEEEET, 252, KA
FENEERNTA2DIXRETL L I N2





