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¥ HY i T EW In Fe Cu Pb | Mo Cd Co Ag Au
Juan de Fuca | BEEKEBELL | 54.0 8.0 0.32 0.25|n.d. 490 n.d. 290 n.d.
Hi%% | ¥8MKSponge | 59.2 1.8  0.07 0.06 | n.d. 1060 n.d. 230 n.d.
| EResR | 55.0 n.d. 0.35 0.32 | n.d. n.d. n.d. 300 n.d.
RAFE R

21°N | BEIR e, | 50.0 n.d. 0.75 0.35|n.d. n.d. n.d. 400 n.d.
REiR e | 49.7 8.9 0.28 n.d. [ n.d. n.d. ~10 n.d. n.d.
Galapagos Bt | 1.0 n.d. 6.50 0.02n.d. n.d. n.d. 21 n.d.
fioAH | BEREsE | 0.1 n.d. 10.0 0.10|n.d. n.d. n.d. 300 n.d.
RReEs | 1.0 38.0 6.50 0.25(181 n.d. 250 21 0.2

- ) :
RN | HEesmi | 5.6 6.5 2.3 3.8 |0.02 900 n.d. 300 n.d.
REREdt | 7.0 1.4 4.9 2.3 10.01 400 n.d. 2500 n.d.
ke | 2.8 2.6 3.3 21.96 | n.d. 0.13 n.d. 1750 1.5
Reptatk | 30.0 3.0 13.3 21.3 |n.d. n.d. n.d. 967 12.8
SR | FAER | 0.51 n.d. n.d. 0.4 | n.d. n.d. n.d. 290 0.1
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EO.DREHAZET, Bt COVWTER, BENCED TV I FEzLhHAER
5RN,

rizHI2EBOEIEADNIOTREY, rEFBEOEIICE B> TRHMEKICEL

3, LAL, riziElt ol ch s, MEIZOORMELTHS. Hic. ¥ BEHE
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AERBISOFAEICEETHD LTHIL,

cos(2mt/T) cos
cosf =

LB, EEL. (RFEATHWIEORE. TRKOBEBRHMTHY, BXTHIRISIREIC
ADEEL cosORBTRITERDR N,

ZOEHICEHTHED ZEENREZLS, SROZ LD, BEOEHRBEEISEK
FHEDRA L - A —LEFEDDICH L, ZOBREEFHISETRHRUMRDT, wbipdE
BXE (skin effect) AT h, MO LK EXHTNATREELAEZ Sz Lichs, B

He

{

FEME I\ 7o BB IS BR 2 1 13 2 A 3
CTEREESTFOREZIBAICRIY, BICRBELRY, BERE

LEHU
FEYBZhRASEBERIABICGEDE, BUEEA- TS,

10. NU—BERL DK

NV —ZHBEBOTHVEETH- T, BLALOEREHEN»TZRY, KEFFER-TWS,
ZOZLBEOHBICELTE r =2 A0 D& IR avABEAEhdEdICRoES
LAaviEEhD, ThTHROZLRFD, ThRKTTETLWILEELT, Eoid
ATHENEZ>TVWEI2FHET S Z L IFRKEY,

RTF—BEC S(T) &

S(T) = Z(T) - L(T)

LBIFE, 22, I(T) WBETTCOATOREOHE. L(T) BERTHS., L(T) &

Z(T) = p(T) (

_)1/2
27 nwRT

EEL, e BRSFE. RESEKER. p(T) BBRETTCORIETHS. KOXICHL TR
L(T) = 12420 - 4.8 T Koy —/El
EEL. TRMNBEETHZ, bl BRE o IEANBEZANWT
2245, 5645
logp=- - + 8.2312 log T - 0.01677006 T + 1.20514 x 1075T2 -
- 6.757169 (Hg mm)
TEAOHD, PIVRR— =0.13, ¢ = 0.6 &L, EZER 2.5 km OKEHMEL THEL

. RoCRBEEZ2HOEEr oKL LTRLTH S, HEOFELLTR, BoLD
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BECLOTHEL, SRECOVTHERL, 2ADICHYLREAFIFE L TR Lok,

FERS TR, W<OPDFEICIZKOBENAEB/ERLTH B, £THOETNICE
o> THEEREr N\OREOEFPRLZZ LICERL THRLUY., BHEICKERES 2D
PORBMERBLZLICBDLAEDN, NU-ZEOBNAISKRBICFOBEENHS A ICR D

to

THRZERP—BRLEKCTETVWIDOTERLEL., 2K L LTHREVWVETCEDATEY, FF

RiCKkAvEHLICko =
LA D, ZOWHD
KBIcH Edich s e,
RENBEZ-TYz vy MW
BHT5, BHLES =Y
hEREICEZ 5 DT,
KOREZ—RBICEBRED
2VOTH5.

Lal, RMEABRBH
52 ki, NL—DEHE
BBl 2.5 km £ EZLTARY
KELHBESTWRNWZ L
ZRLTWVS,

X5

T T T
10%— —
100% efficient 7]
0 sublimation
10— TN T —
- 5 o s
L
268 \‘\ h N
107 — R=25km \ ™
- \\ \l‘! ]
\\ \{'
\‘ 1
\\\ —
5\
L ! ] | “\
0.5 1.0 1.5 20 (al))

NV—EE»SOKHFORE

FPIVRK—AZEFEOHKT, —RICEEDHERI D DRE
OBMIFAECH VDA B LKE,
50 RETHET . AHiTOHERFKICETL,
—RICEANMREShEK, REZBEOHEEISF R ERT
D REALBEXXEBTOOHSFOEN
1 FVE—ARXEBETOOHDOEN

: Brooke &

: NASA WiZE8A o oBH (1986 EHTRAHE)

11, R—z VEBE L OB

]
O
A : Feldman
o
X

NV-BEZBHTEHEVWEETHD, TOEKRI, BRICKBoOBEY 28EFELESRL. No
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RCOZNIENH: DEIBPFRIFLALESTLESEEBELWOIEKRTH D, BELK
PoBBE, COLILDORBAMABLDOT, FLOLORIZETEL Bo2THARN,

SLOBRERIABOEY 2 ABLTVSIA, EHAEELSFEEICKEL, BLAERBORK
HEZHTWANY, 20K IR0, BRNLEKOERNHOIER CEHEENINE<RY, X
BOELICEHoTIbhd, AHTABOELICELDDOEFHHER LRSS, TORBNZZ
CTHEBTDAR—IV (Bowell) BETH D,

CoOERIZ 198043 13HICRRE e, HOEREN 7T RXBRNORICEECT V2 ERD L
dravEHoTvnE, FTUNKORED DHE N THEND CRKFHMAIAIS, ZoZL?
EZ@5zr, FUIRAOEREN 10 RIEMFoLECHEEhELEILOAD, ZOFVERK
OKOBEFHLEZEDEEEADIhE, FULBHIHICREARORENLETHS, K
ROREICHEDI AAFLSF U %
BloRoCavEkEHBRT D
DTH5H, £ZHH 10 AU OFF
TRAKOREIZEADHL W,
M4ASRTHKRNREE KD
5D 2 AU LWABTH B, Q
10 AU LW THYORER 2
S%#FiENe: #COTH, L

#zZC, COLEN2LORE
DHEEEHELERRERGIC
RLTHd, 22T 1 HdOD
BRETH-T, BEBEEAME 50 toe
BHicLoTH 5,

COFECAVWEDEERIE

I T 1

N2

T T T TTIT]

Lol

T
1

Illllll

el

1

1

T-T T

L1l

cp = 0.0428 T - 0.1964

! | 1

T > 15K N2 5.0 100 150 r{Au)
cp = 0.0326 T - 0.1911 K6 N2oREOCHE (FF/cnd/s)

T > 15K o (B3 HOERE, COORENHIAR
(cp : cal gt K1) ZhiCFEEICEY, )

—%., RRELBEL OBKRE L TR

D(T) - 1011.468-426.3/T dyn cm‘2 Co
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p(T) = 1018.798-359. 47 No

EEL, TRBEETHD, BROBEL LTI

L =1.894 Kcal/mole Cco
L = 1,505 Kcal/mole Ne
PHWE,

BIKERBIOES CR—RIC 20K iKdbdel, ¥y Io—HBLRFB KRBT &
LTWwd, ZOEBNICHIREOEILOFERENINE TH5, ZZcELAERLL VO,
REICHEZWERERN IVOFCRDONETFY OBBEHEHTEID L WHHRITH S,
R—ZNVEBEOIZOFROF U IZEEDN 1 m BiEOLORZVWZ BB TS,

BERPEVWLEALHHECENE2 KD, KETOERNMEEZ Gn/R2 TH3, EEL, G
BREAER. mIBEKOHEE, RIEETHD, fbF. MEBLEHRAICE>TFUNZIT
PN (ZhAFYU B EFBZLICRD) &, HAOBEHEPEE, ThicFUoKRES
L2, BLETOHNDIDVBELOBAER ac &

9 Co mn v2

32n Gpapn R

deq T

TcEABHhB, 22T, O HIRE (~ 2) . n: BHEITEZHF20LFOHEE, n: H2AHW

B, v: HAOBE, o.: BEKOEE (~0.7) . ps: FUVOHE (~1) . R

CEEOFE (~ 10 Kn) | ov: KREI DS OREOHE (= 1) THD,
RELOOHINTFORBRRERBICHIET DIV I AV IVEE w LUB/P2 W, Z

ZTClE v=vn 2 L35, EEL,

vn = (8kTs/mzm )'72 = 1,45 x 104 cms™!
THd, ZZT. Ts = 28K LW HEAWE, CokE LOBRREER
feq = 0.13 (10 Km/R)( «/28)(Z/107) cm

LETB, EEL, v@ATRTES, CORDD, LEXN 1 m FEOT U ANBEEE DI
RBEOHAZN 107 HWNCRZZ EARETHS - L AR TN S,

REez2SBT2L 2 10'7 FiCR2ICIERBEOFCHOEREDN 10 KBNS EYIC
ROTHLTHBZ RIS, FUORBICE - TIATATEIEHOERHAE, BEOL
DCFUSHEENBEENEADABE NS ZLEMD, 10 AU £USBOFTRF UK
HEhzy, BEA 10 A KRTHDTHEENEDTHS,
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CZTHROAERRER4ALEBLTALD., R4CENE, ZA 10'7 K23k, BO
Wl 1P OATT e ey hod B Gl S Ry 2 oA ml,-hmv LJ.. e 10 AT B ndal Ay 1017 31—
MEAY O ClR AL D VY, A GUMRMRK 4Ly 1V AU CAFEWHITAN 1U° ~ 't)’d:

B
BEIBHFIRIENDODTHS, . COMCEELBRTIR. TCTHHCREIEZVES,
cozkids RACHWO AU BELY TRV EEZRLTH D,

T, CORBIBMCEBRUEBATORGHEOELHEL CHEETH D, FLWE

Bl 1 A Ny Bldl 1 — bz H R hndh b o 7 T AR R~ Fa 1) =HEERI- MM NT B Ay PAT YA
VL JU I ﬂXﬂ‘JBhV‘-d~'&J}’1ﬂPIJUf’C"V\-d~ Z U RRAEEd Uy XiH U UTWINZ VJd~ J’d-FF"‘H'IIIJ'

FAEFT D, TLUTENDRETMCABICGETVAEARICADND, ZORBAFARN—TIIEE
THd, 2O L. BMZEMICHEET IO TOEERLERUTHAECOP N FEEBICR
ZLTWRHABHEAS,

LI IDOEHATREEENH D, TARIF—TI/HETHD, ZHhiFKELIDBEORICE
HEWICHB L, RERICRZLTFREALYS, BENCRAVEZ b ok, Zhid
AKBIES<RFT, COPNz D&kILNTERELRI LA LLTHANDL,

12. ¥
COBETREENATEZDTWRLEADAIROHARICOVWTRELE, BEEOBE
OEBIAMICEET L IMHAEHEL KBRICoRER I Iz LiICL>TIIERZZhD, *
DBRICBNWT, HRPBOBERNRTEC>TWIBKLALZEN, BZoTWBHIFT
H2, EF BERNELREZOT, AMTRKIBIFIEICcEMME LRV, TOko,

BZHBEIEMTHILEVWAZESD,

Ric, ARICBRT XA BET 2 ETIEMBEZ LD REPDNELD>TH A7 BECK
FYEZY, AEVOEIRGTFAHDOT, 2 CEMARBELEY, HWETITHRAEL T
BTERY, 2, EEOBL TR, TCEITOMREEITCE | H2ROBMEHEYHF
ELRY, HDULFELELTLE, LYV BBICHEHAVWEAKIEELZBBICRHALTVWET
559,
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Hi Bk DK & B

MIFFER (RRKRFRER)

HMERBKOEELTHRAEL, TORBAFEICVEIDOM, bW REELTAEEH
BERIV-S-25200 i, MROBMNELEZZAZIZA T LHEERBBLVI & 50
AR TRIMROMBP O BEVKESTic LTHEENLS », TLTEOREDL I REILL &
PESDVWTREDEAL R LD TRAMNT 5,

1B >0 T
HENHOBRBRELT—REEIONTVIOR, (i) BEHEF Vv + 12 L FE -~ ORK
GIRFE IS R (i) ANBERILZMENTORER (FILEEY LR X 2 N,
A —LAEERE) | (VBMESCEI FTFHRES T3 VF— KR, (v) BREEEc: 3HETF
BEAz A VF—OFR. VOLEZRAVF-THb, 035, (iii) RBHEREHETTE
RBAFETHD. ((VRBREOHNTRET CRALAKRELEVALEORCVERVWRIETS 5,
-o-THEROBKFLE L TCEERORBEVOSDE VL 5,

BHEF Yy V2 F—
HERCRS FRBREEL. MBELBENMINREOGEREIC L ERE A &£ X
SNTVE, KBERELAHTIMREN 1 HOREICITRELIET B EZ DRI,

I'IG=-G‘]‘ﬂ ————— dM (1)

KNS BENERF VY v VX VF— BRSNS, NBOBEXHB—BEETZ E (1)
Ko
3 GM2
Bg= - = —-- (2)
5 R
LB, TIT GRABIINEYR. MIEE, RR¥BTH2, COZRNF—BENTHE

LTHBRBAOSWIETE L. T0 FRBEATIH.
AT - ®)

EHFEENB, CCT Clikb#Tch 3,
CELTHEE5 LW C=0.25cal g7! deg™! &3 5&. AT~4.2%X10% C&L71 3, B
NEF VY VI INF—DOLTHARLEDLZ LFRBHRIGEHO Z OB LB,
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BREOHBONTES cE SV (l) REHETE L, H-2.5x103% 20 7ERB, %
(2) CEBRRBTCRST &
GM?
E"¢=-0.668 _ﬁ_ (4)

ERB, (WXEG) XoE
GMZ
ED=E‘G—EG='0.068 -
R
B, —HRREEBEPSHAEDX I BKEREE (27, =¥ by, HIFREHELTWBE 2 &)
ANEFE LRI EENEF Yy e VI R AF —2HM4 T2, UTCREZERT 2
WFE— | B2 2N F—EMERT LitT o BelREp L D —HiF W,

WA I £ 5 5 #e
MK SVORESORBTRAFTOENC L OMEREMEIN TV 20 ERICHE S IR,
© 1
Eqa=f Pdv = [Pd (--) (%)
v o

THEAZoNhb, HEKOMEWMEOREAER o (P) RASKTVRLHE, ZHARKEVEELS
NTW3a2YyF54 FEBEDp (P) WD EEy A —3%5—& LT Eqa=103%z 07 &85,

BT L AEFH 2+ —
MWEROBFEE L TEERBFCRKICI2E5U, 2380, 2%2Th, ‘%P H 2, ChooikEMET
FOGERZIYFI534 MEALELCERET S E, TDHEBEROLREEBEIZ, Er==10°%3
INTER D,

L%z s~

tFx 3 v F—RIEERBIEHEVHEADT I3 ALF-—DILTE DL, HHEOBAFICEE
BACERIGRSORILBLRIETH 5, HEKOPLRICHEETZ237 (B BREELTEDS
AN, COLBUREBHEOBILYDEILRIE (Fe0>Fe) itk -TH o3 E L0, &
ORIGBEOBIANVFE—FHICH 2, EWVIDR., CORBRRBRELEDLSTHE, COK
SEETSE DI RBREMABILENS 3,

2. HUER T BB O B IR A8

BRI 2N F-FhoBRRCH—FREV, COZFAVF-RF LI LL2THHERENTIICHE
RENB3LRBOAV, ERIXANVF-REEL 22 2FBHMROXBCZOREA EBR
BEN20T. RBSREHEMCHE SN, Kbh3:ZEA oI 5THB. UTTED
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BENBRELTHEASNZPHHRICHEELTSL S, »

BHEOILOER LT 2MBREOY A XDHPL T OMHMENREAST, KHEAt OBICHIR
B OArT. FleldAn RET3EHRET 2, COBAMERL, TOTORTOZ A AVF—DHE
BRRATHA SN 5,

(1-h)GnAn/tr = 4z t2FAt + An(Ts-Ty) (6)

h GmAmn/t = CoAnm (Ta-T' 5) (M)
CIZT.h BB TEREIANAHEEZALVF - LD, bWHARTcEER L LTIEEh 2
DEOHTHHR, An BREBOHE., F RMBOBMNEES A OEH 2V F—RE. Cl3
ha, ToRHMRRE, PRMBEOCOHEFNOERE. An 3F LVHMRAn BFNT 55 OHIR
(FRHbEHTRE) 0HR. T.RETOHMTRBOERE. I's IMTESMRICS - LKOCRET
bb. BHRIANF—DO—HBHEOREERL LTHTiesmadhsd, (6) RokLRER
TANVF—, GAE-FHRMEL OB TEbN Iz 2 A F—, ELEIMZROMBK Fbh
5xRNVFEF—-TH b,

FRARBIEBOKELTCWS, BVAKOEAR B EFHNESCHEHET 2 c.7& v 2 EH
ERHVWE &

F = 20 (Ts*-To") /(7 5°+42) : (8)
CCToRRF77Y - FAVRVYER. T, REBOBHEHEETH S, 7" B, KRKBE
OHBEMa, TORREHEL ETBH L

Ts" = 3k Ma/87 R® (9
LZd, RKRETHUNE 17 =0 TH 5o

B oy, REOKRERERRI—FE. 3 8Hb5An/At= const. £/cidAr/At= const. & L.
Ts'¢h 2523 &(6) R 2, ToHERERLIRT, CORD S, MBEOERIC L
STHRETARBBREOHMREER., REOKER Lt RL-TWE I EBbE B, REH
BNEL THFEBREDPFEET R, T AFBRIVEFEEL B TCHRERSFHRE T
HMEBERERT 2. ., REEBPS(FRERRBEELBRLCS, ZO0ORPOEERR
BOERBRICLD LR T, REOKBRERFIC & 5 & FIEMIK O RRER] X107~ 1084
BELHEFEFINTVS, COEMRBRIICHY T 2RERTRACOESTRTCER LALLIN
B& (t°>1000) TRVTHREERELOMAZEA S I LRI,

3. AR RR[ARK 0L & MIERTE Bk g D Zh ik
EBCIMBERROE., BERI R LD FIRKRERKBERENELEL ST 5,
ST UTTHEBRE AR BEGED, LVBRENBYHOMKOMNELEFVERENT 5,
BBEINBEZRSKIVRBIATVI 60T, MF - IBEFVEFREATVI0TH S
(Abe & Matsui (1986); Matsui & Abe (1986a, b, ¢)) o
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®l HME(EHRCZ0OT S TOR R OBREEL. ZhThoficod shiBii}RRKRok
HOE S ICHYT ABERY, BEROBMEBE—ETHERICE L ABEIXI0TES LB K
ERMNSVIBEARETNEL—H/NE (BB HICEENESHYBRS A S WEBHIET 3
ERBAIE LV, (Matsui & Abe, 1986a)

BERARICOWVT
UFCcREREERICE D, ZOHRBAKRISKOVWTERS, BBECET N ERMLEY
BoRELLTKzAET 208, BEMEZELONTVARRET Y F54 ARG S
BirazhTuwsls, ROMBROMEMNECEET 2 EREMEO > BROIBOZ L OHK
EhbThHdo BB, MBRETOH0 MEFAKLESENTVAPEI PRDLSTEV, LHL
£ OEKEMEL L X I BRBEARGOBEEEE TV DT, BREEZSKEMORKEE
ATHEWTHS D, 1. MEETOH0 5. AKEMEA. FIZEERNRTA->TWS
BREORTEENTVWEILEBEALNS, LA L. TOBACRILFENITL-DD LEES
NTVBAKEMOBE LV R b EF - EBHALPTVIRTTH S, Lidis Ty SKEM
BRAKF 2B E. BREATICEAENTVEN bRFRTEEELTINVNTES Jo
BRERUTO LS BRIGETRKT 20
MgsSi»05(0H)s — MgSiOs + MgaSi0s + 2H20
(fELh) (FH) (DA SARH)
CITHALAR. BARMEREEKR T 2EEHRNCTH %, CORBORIGEERBREI L -
TRy, SEEEHELEDL (Brindley & Hayami (1964)) o Lange & Abrens (1982a) I3,
HiRD & 3 7S EEAEMOMEERA(~0.1~1s) CRIGHWEL DI HESREE EBrindley &
Hayami (1964) OABIc k> TRD, TORETRIGHRI DL LI, COREOOLT
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BERRERABEZSWNERIBSERAEL, Chid, BcLEz v te v —#mas.
RIERERIGOBIRETEH - bDIDKEVE ELLKIEKEL DL LTWMOIRX %0
Z @F ik ahrens & 0 Keefe (1972) BERC L BHER - BMBERT I ALDTHAVWRLTETS
o CDXSIEEW M S Lange & Ahrens (1982a2) REHKEORKO LD LERERHEE
(P ) R ZEEERIDOBA I 60GPay 17T%DIBAIT 236Pas HEXF L f2o Lange & Ahrens (1982b) 13
rioMBRNMEELERERLEE LS., BKkEh3 LOOFAIC>WTRD &S BRAKAER
HTW5B,

X (%) = ~63.7 + 4.3P - 0.03P2 (P:GPa) (10)
T XIRBikEN S H00%A. P BEBRETH S, AL, T TREREBIRI &L TWVE,
CHODERERICL S &, FHRREOEENMBEROM 1/5icBRD L. MBEKEENT
VWA AOERICLBBRASBEED, 1/2 KR ERECKEKT B,

BB, CCETCOFRRTHLSLBEII L, BERARBZAPRIOBEKLERL TV B
WIRWHRELT, REEKBCLANCBC2BETH I EicERHE LW,

Gk /AR D IR

BRI B, BERVY R L > TERESWZRKEISZORABEMY B, Th BRI
RKRELTEECHFET 20400, FIIHOBRBICHLE TS L EFHEH TR EBY TH 5o

KESKEDBEELEET A EH> p 3. MRBE. SBRLEORIGOFHEI S L %, C
CTREHEOS, Matsui & Mizutani (9T IR k> TRIBEATVWEHBEEFVEZL,
SBHLEKEZLORIBREABVIERT 3, RBFHHEEMET L L REBHLIY OER
BB L. Ry A BRBSYBERL LTI ZZELIDOILTH S,

ALEOFBR I HMBEEFEILL - T3 >OEEEREL D, RABEOEWVW L& (T,<900k) 1
/A R 2E A Lagrange & Ahrens (1982a) L RIRKIEHAGOERB KT L 2RI ERE 2
AOAE - BAOIMKKRIEC X BBEEEL 2, HL., CCTRERBKTELAL H005 5
fHSDHEIFERCARIEMASNSE ELTWDER I

HMEBENEOVEE (00KSTs<Tse1) « SKIEMIALERLOT, HFERFXTELU L H0
BIRTREHCERT 2L T 5, SOCHBXRENEC R, BHEOMAETETEE (Tso
STe) iid. KRFOH0 S3FEE nagnatfi® H0BE ORI RIBERFEHSRVIL>EEZISN
%,

DEoEAERTERT L, ANODHEDNER L TRLIFMORIBOEMS AM, 13

AMy = 0 (Poear < Por, Ts < 800K)
= X AM (Poeak = Por. Ts < 900K) (11)
= XuoAM (300K < Ty < Tsor)

(Xwp - aXso1 (P))AM (Tsor1=Ts)
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2T Ko RYBREF O H00SFE. Xoo) (P)IRETI POBFD nagna~d H00BRETH
D, cREGORABROBETH Do £ Preak IMBEBOH RO FHEE. Por 3 HRM
HRAERBEE., Teo  READPBEIEDOEETH 3,
Xeot R EBREEMH» S (Fricker & Reynolds (1968)) oL I>KEZX %,
Xeor (%) = 2.08 x107% P2-%4  (P:Pa)
Xuo REBARBEDF— I hOEATII~INET 50 a BIRATHA %0

a =10 (Ts < Tsol)
T-Tsoi
= e — e (T50| < Ts < Tlia) (12)
Tllu TSOI
=1 (Tiiu = Ts)

T REAWER AT 2BET. I THETs01=1,500k T1iq=1,700k& 3 30 Per &
LT3, ZREINOEGHORKNADELIEKT 2ETGPa2 L L THWS,

tf RHEESBE LV, CITR. ARERONELRKRVBSBVWEEEEZEL, FRRF 2 TAE
L7H,0 O B0SRELGEDRIBTRDNBE ET 5, THbEI=0. 22 BHEHEILT 5, BRTOD
RBBICSBEDNAL LTHHBRBIGEEDL 5B

HERERE TV
(8)s (NXABLIRRCOMKERBNETH S, CITREREFVE LT, Safronov (
19T Ik BHEREREFVEA VS, COEFAMICLS &, BEEE N BRRTEA b1 5,

. o
M= mR2(1+28 )—-}-)-3- (18)

K
ST, 0, RBBREOHZEE (RFXEo0HERCEHTIHMNKEEORREMAI S 5 M
@Eﬁ) ~ PK ‘i’?ﬁﬁ 0)}7'705'—}25"@?&—)50 gy ‘iﬁ‘:

oo = (14)

LEED, JIITM REBRREOBRENLER (HAOHRER) | ap. a; RZTNZTNMIE
OMEIMERELES 2 F—F vIREBOARLARTS 3. (13)5d. ERERN (FHEXED
HENS. IM B B E TOBRD) ta.c EHVT.

. M
M= 7.15 ———--(R/Rg) 2[1-(R/Re)?] (15)

t%‘jéo T ace =7.15 PK(ama—aiz)/4R@2(1+20)'6‘3360 LTIk 6 =4, tacc=5x107y%£¥;
HEE LTI,
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H2 BgEF A TORBIOKERIRLAOREE (M) LMKBEOLAL(B)o Bl FHRE O¥R
(RRETHOHIREBRTHREMN) TH 5, BARIIKR. Ma. HIRTOKRKE. P. t4° MER
T7ay bLTH 2. BBO LW ORBEMZOEGHERICHY 2 BE. FTlotihio
EAPRBIIEDEZEETH 5o BRBAIVERSNBZOVESOMRRBREERT .

(Abe & Matsui, 1986)

o

o

wn

ar

—— X2 ; ofF

-9
& X = ar
g _Nr
=L - 5 x E
o~ @ -

£ -
8_ 52 -t
o 3 L
o e =t
= o 5= or
o S 8:-
of 8 F
[=} ol
Sk
L
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Call for Papers
INTERNATIONAL CONFERENCE ON MULTIPHASE FLOWS ' 91-TSUKUBA
Tsukuba, Ibaragi, Japan

24-27 September 1991

The conference is sponsored by the Japan Society of Multiphase Flow, in collaboration with
University of Tsukuba.

PURPOSE

The conference aims to promote an exchange of information among specialists and experts in
order to consolidate recent advances in various aspects of multiphase flow science and techno
logy. The conference is also aimed particularly at promoting communication and collaboration
between scientists and engineers active in fundamental research and those engaged in the deve
lopment of practical technology.

TOPICS
Contributed papers are welcome in the following areas:

* Interaction phenomena (bubbles, particles, drops, fluid, etc)
* (oalescence phenomena (bubbles, drops, particles emulsion, etc)
* Turbulence (modulation, diffusion, dissipation, etc)
* Interfacial phenomena
* Phase distribution and separation
* Heat and mass transfer
* Fundamental equations and closure laws
* System design and facilities
* Data base and expert system
* Controls (flow, flow pattern, heat transfer, etc)
* Code development (constitutive equations, numerics, simulation, etc)
* Instrumentation :
* Visualization
* Computer simulation and graphics.

Papers in areas other than those listed above are also welcome.,

SELECTION OF PAPERS AND DEADLINES
* Abstracts are due to by 1 December 1990. Three copies of abstract (mot less than 500
words) that clearly state the purpose, results and conclusions should be provided.
* Notification of accepted abstracts by 1 March 1891,
* Extended abstracts submitted by 1 June 1991, Authors must submit the extended abstra
cts up to 4 pages on camera-ready mats,
* Author prepared papers presented at the conference will be bound in a volume which will
be available at the meeeting.
Authors are also invited to submit full length manuscript. Arrangements will be made for publ
jcation of selected papers in an archival journal shortly after the Conference.

Abstract should be addressed to:
G, Matsui
Institute of Engineering Mechanics
University of Tsukuba
Tsukuba, Ibaragi 305, Japan
Tel:0288-53-5129 Fax:0298-53-5207

#* fE HARERY S, HER¥

% ®: HAGKRIFNS, BAEFHES, BRI7OVIUE4&, BARIA®SE, HATHE#HYS,
HAGMIDS, HANZFHEES, BAKE - RE¥s, BRCETYS, BRRHER,
B LYs




CALL FOR PAPERS
International Symposium on
TURBULENCE MODIFICATION IN MULTIPHASE FLOWS
Joint ASME-JSME Annual Meeting
Portland, Oregon  June 23-27, 1991

PURPOSE  Experimental studies have shown that the turbulence of a carrier fluid is considerab
ly modified by the presence of dispersed particles or bubbles. Both reduction and enhancument
of turbulent kinetic energies have been experimentally observed and a number of mechanisms have
been discovered, which contribute to these phenomena. In parallel with the experimental results
, analytical and numerical studies are underway trying to explain and to model the complex inte
ractions between phases, which modify the structure and intensity of turbulence. The purpose of
this international symposium is to provide a forum for researchers of all the countries and to
discuss current analytical, numerical and experimental developments in this area of multiphase

flows. The symposium is the second of its kind, the first one having taken place in San Diego

during the ASME Spring annual meeting on Applied Mechanics.

ORGANIZATION AND SCOPE  The symposium is organized by the Multiphase Flow Committee of the
ASME Fluids Engineering Division. Four sessions are planned with emphasis on the fundamental
aspects of turbulence modification in any type of multiphase flows. Two invited papers arv pla
nned. Contributed papers are solicited in (but are not restricted to) the following areas

* New experimental results on turbulence enhancement or reduction in dispersed multiphase flo

ws.

* The effects of sizes and shape of particles or bubbles on fluid turbulence.

* Multiphase turbulence closure equations.

* Analytical approaches to the problem of turbulence modification.

* Mechanisms of turbulence modification.

* Numerical results with turbulence modification codes.

* Industrial applications where the effects of turbulence modification are documented.

SELECTION OF TECHNICAL PAPERS Authors are requested Lo submil Lwo copies ol an exlended abs
tract of 100-200 words for evaluation by the symposium organizers. The extended abstract should
clearly state the purpose, results and conclusions (or tentative conclusions) of the project
with supporting figures and tables if necessary. The abstracts should be sent to either Irof,
Michaelides, Prof. Serizawa or Prof, Fukano at the address shown below. The final accep:ance
of the papers will be be based on a review of the complete manuscript according to establ.ished
ASME practice.

SYMPOSIUM DEADLINES AND PUBLICATION

June 30, 1990 Extended abstracts due

August 15, 1990 Authors notified of abstract’s acceptance
September 30, 1990 Complete papers due

December 12, 1990 Authors notified of final paper acceptance
February 15, 1991 Final manuscript due on author-prepared mats

All the accepted papers will be published by ASME in a symposium volume available at the /991
Spring Annual Meeting.

SYMPOSIUM ORGANIZERS

Prof, E.E. Michaelides Prof, Tohru Fukano Prof. Akimi Serizawa
Dept. of Mechanical Engng. Dept. of Mechanical Engng. Dept. of Nuclear Engig.
Tulane University Eyushu University Eyoto University

New Oreans L4, 70128 8-10-1 Hakozaki, Higashi-ku Yoshida, Sakyo-ku

USA Fukuoka 812, Japan Kyoto 606, Japan

Tel: (504) 865-5775 Tel: 092-641-1101 (Bxt,5440) Tel: 075-753-5829
Fax:(504) 865-6740 Fax: 092-641-9744 Fax: 075-753-5845
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[ The Application of Fractals and Chaos Theory to Multiphase Flow Problems]
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Typing Instructions for Contributors to
Journal of Heat Transfer Society of Japan

Editorial Board for J. Heat Transfer Soc. Japan

c/o Dept. Mechanical Engineering for Production
Tokyo Institute of Technology
Meguro-ku, Tokyo 152, Japan

Manuscripts should be typed single—haif—spaced within a space of 170 x 255
mm, on one side of the page, using A4 (210 x 296 mm) or letter-size (8!/, by 11
inch) white paper and 12-pitch typlng letters. The manuscripls must be
typewritten clearly using a black carbon or film ribbon on an IBM or equivalent
typewriter. A word processor may be used with a letter-quality printer. The
printing plates will be prepared by photographing the original manuscripts
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St Stanton number, hX/Pcpum
u, free stream velocity, m/s
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p density, kg/m?
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Cellular Natural Convection in a Tall Vertical Annulus,” Proc. 7th Int.
Heat Transfer Conf., U. Grigull et al., ed., Hemisphere, Washingtcn, DC,
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