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DEMTH B 0D, EEFEDOATSOWMEEL Y /T avEIIONTE L {Thh
TWb,

T awk

AOFEEESZT v TRIZELT 5 & 2O HORERERE OB #ZiESchumann [1]
ik b3k Sh, £0% Kohlmayer [4] itk DKBEINI, Thi D, HEREERDME
RRET S EFNICIE U HOBEOREHERZRD S Z ENHRDWZ, T2 D
EEROMICKIET 2 HOEFISEHBEAR L T &, Elldh s HOREIGEhR &
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T 5, EREICKSEOHOBEGEMREE5Z 5B8EERIRDEEDTHS LT
5o JOHER. EREEROHORBIEEHRE D U EELR U TBRERERD S
WZ Direct Curve Matching Method EFRIIN A DY, ZTDIEZITIINE Y DHHEET B,
ZThWwZ | BEARROIVE 2 — 72 EHICHI ) - ieBRICid. 2 ofERE2E 1t
THRDIEONDT =T MBOFEIR 100 ~———————]
TINTO, AIA. ol N CONgliCRLISth |

(a) maximum slope method: K 1iZR& N ol ke :R
5910, a7 HOREOILE/BRIC B oy Cos
HEKIER & Ntu & OBIZRAEFOERE 520
KL KB TES, HShAHOBREL 3
LR OB KERID S Ntu OEZEMAH & 10
3545 (2], (8]

(b) centroid method: =227 HOEERE
BHR O T OE B DcentroidDAIE & Ntu &
DRFRETFOHHE L TH { HEkE(5] 2

(¢c) initial rise method : 2 7HIIERE
DILL ERY (t=04+) ITH1F 5EH & N e o5 o5 o T s
RS 5 /6] EMRIBEN TS, MAX. SLOPE

EIAT, ROV VIV T B 1 ORI 513 B B lia) &
I & S ic. 37 ACHEREDZELL Ntu OBk |
NRT 9 TRTHB EDHRD S LITKDIL> T D, ThwZ, EROEREEICEL
TR, ADRGEREZRILERXT v PRITE ST BRLEBFABTRIEINTETH S, fl
ZE, H2 ioREha&)ic,

(a) FTHEMSONE DARVEBIRT wire mesh 2 L. Thib—F—LLUTHWL, Z0D

b= =27 v TRICBAEEMNT 5458 (3]

b) 7R MaT7oLKICEI NI E—F —EBHANO]HANZZT VY VF8lICLD
BEENICs | Sk HE

(c) MEE2OHAB L, —HIlE—F -tk VI hicBROERE., A ICERORE
KERLTHE, BRRBANTERREICHS 7 X b a7 2REMIVERREBICBEH X
5H# (3]
oIS, @i, E—F —DBRABRETREHIE /NS UTREHE/NS S

U. SISORE ERZHR BT AT v TEUTEN T LI ETHHDOTHBHH, HEIR
Be—9—DBRRBE/NILTHITEBAIND 5700, ZREEICEERLRT v 78/L%E
BZ3ZLR3EETHS, REBTHAL—F—ICBABFENHD., /b —F—FKRELX
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e & ORI ok 8 Heater

Heater &: Core
N hniE, -

]

ERE=/-OR N ) E
BNRZ2TF v TIRT A 6
. ir flow Air flow

Ho7feELTH Thermo Thermo
b—4 —BEIZ1 couples @%‘Q) LI couples
KEBOBHE b - Heasr Core ¢ :

a) Heater element with
TLHRT S, Uik i low heat capacity
NoT. [HDE A_r:(> | |:J‘> b) Test apparatus with

ir

ELRSERNE gy c) %lgg%be{gpgﬁngf with
21 RENLGES :'1> “ @ movable test core
= W Wi A 7)) | pull in
b{—ﬂw‘]f&) 5 o 1
7 ), (o) 05k K2 AOFGEEICRAT v 7ELEE5Z B cHD0#O>h DR
TRENICAEA ' ~hY -

HEAEZHELEbIC, BEMEBITE->TLE I EVIREARDH 5,

IDEHIT, AT AORGEREICERIEAT v TEILE5Z 5 EREHEITIIHBD TH
HMTHD, ULhBIT, £ik~7: initial rise method Tid. XFEEH H HOFERE
ISEHEAORER] t=0+ ICBWAMEEERBEIC LA hIERZ SN U, £/ naxinan
slope method TiZ. Ntu HVNIWBEITIE, BABEAHIELZ t=0+ EHICBWTE
T3, LTI DESABAIIE. AORGKEBELZLOERIZIXT v TELD SEH
WX VERdTh, Boh2BROEEMIIELCBILATLE 5,

PIEDESIT, ROV IV TavEICENTE, 37 ADBEE(LICIERLZZT v
TEDEL ERINTHBDICE DD LT BEORBETZNEELSCERHT S L
DEEETH BRIV EDDRERLEFTND -7,

chizxf UL C.Y.Liang and W.J. Yang [7] 3. HEAOEER

Tr@*0) =1 —-exp(—-0*/7%) 3)
TREINSELIBIKEBNTHBHEEIIOVT, R (1) R (2) L0, HOBRERE
25X BHMERRITEERDI. BEITULEZORRERTLRDLIICNE S,

0*<t* oLz
T#(@*, Ntu) =0 @
0*=t* oLx

T¢ 0% New) = [ lexp{-@*—m)iz*~bat "}
x[{exp (t*-m} Io{24b2t*(n—t*)} + ¥2(n ,Ntu)ldn (5

5 {REFFE  Vol. 29, No. 112
— 35—



o2 Ua
t* = Neu/b: , wzoLAHu)==Jzﬁexp(~E)LJ2Jbzt*f]dE
5%,

FRISRENB X5 10 BSNIAERIE AT » TR OB A BT 520, =
NREEDIVE2—FDOFREIZED, BETRE A A=Y F NV EL-EETEHS
EMTE B, LD b 37 AOFBEEZC | GBS EE 52 5 = & IIREOBEI
B THE AR BT TH 5 WA, FBENERF » TEILARIR E LTV 7ok
DY FNT IRk DK E Bl Ui S E Bo Dl 27 ACHREREE(L
RIKBN] ThHBADIEREE [HEY VIV TOYE] LERD L2 B,

4. WBY TNV T oy EDEE

B, FE S EEIEIEA TRy V7 VT nwk] BRIl L.

1) BEHROBE (@7 AORGEEZRN1KEN) 2 BRI EELDOE—F =,
a7 ADK KUCHODRESFHIEE OBMZL 2 ERICAE LD 2 BETHRE. BB
B e DERDBAF - BT - BUEZITU.

(2) AVE2—FEAYS A UTHBAALEBHE Y X7 LEBEL

(3) BFEINIEH Y X T LEBRDRMEEE T A8 H S L UERT «+ U SBSTHBRSE
DOYRERIEICER U, 20ER%E/E L,

(4) ZDRER. BAF UcBRSingle-Blowik s, HIEHENE . 7— 7 2B 5o O
PBDOTEN . AFEFNEEBEAELRELE U EN - BEERBIERICRL DB S
EERFEIELK [11] — [16]e PITICZOBBERBNTH L ET B,

4-1 EBREE

K312 3B 2O Z R T, HEEAREIT, BUIAARRG LUFHHIIRKL ORS, ZXIL
KKFENSRVTI ZERTT 7 PRICESOICRVATH, E-7—, 37 LRAAE
vUH¥, FRAMAT, AT TFHRABEE VY, ¥ —-RT7 07 -6 JU0BERARTSEERE
THURTFIHEE NS, TR M7V a VIBORBEEOTEIL. # 150mm,
200mmTH 3, BERRAS v FItL>TRAT vy MROBHVEMINIE~F —i3, 1IKE
NWEETERBE.2 LR3E3, 20 L&D a7 ADB IUHOZEKERE ORREINZ LI
BNUBICRT SNIBE U HICXOREBEN, 7Y o VRIBERTT VI VATV IZE
BIhd, aT7OEHBREBITHHERDO Y 7 MIBERICERT ShicBEFLEOEEL LT
HEINDG, BEELLUFESHFREIETNTNEEL RSB LUEERRETCL DR
Ih, HFEBRA-DERBE~EINS, U LOFHTRZETa Vv —F itk 3 h,
Bz b X OENBEENICET 5 T~ S EREENIC TR, TA NIV avb
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L U DRI D Fik DM ULTRASONIC FLOW METER

BEHIEIEX 10 mm D <:j|:
polyethylene foam #XC
fEShTH D, Wikt hearing |HERMOMETRY
+9Th 5,
Fs L OF - sl |
H: (software) ZMEN T é[{ gW .
WTH, EBOERE MAGNETICN
(hardware) DR AT 2 SHITCH PRESSURE
5L ICRIELAH R TRANSDUCER
o =
WE A Ak | SLIDEES mg o | ==
fe1y, B HSingle- A-D DIGITAL COMPUTER

CONVERTER MEMORY

Blow: Tld. ZEXURICIE

U< 1 B his s 52 X3 e E R R
52 EMNTESDE—Y —BLURRDESTARRE ORIZAL 2 EREICH I T R
B ZFLNFEENLEWZ, UTIRENS X ), #Fifcie—7 -k ICEEFIRD
FFICE CITTREBE NS

b -7 —id, REBWEANOZES K%
RERMTEIN T—RRIT, 7o BERRERICIE
1 BN S » T ER XG5 BEN
Hb, TOELE, BREMED LPTE
POIRESORE LFEIRENWED
DEE LWL, —AHIZENWT, E—
& —HEMNERIT D ZOENORE
DR & VIR 3T LT BT
NS, ThRbb, -4 —F
HREEHE 0 EL UIEWT, #Hlllic
+AREBEEORE LAEERICEZ
ohbaZl ENEEh B, HEROD
Single BlowiETld. Tk —% —iZ#H Swire meshh B SN T 5, FHISFTEICK
% & wire mesh TRIEAREBEZ KX S BRNABOIDITHEDEAREZZERIIEZ 5109
W3 — 27 —BEID R OELALSIZEHBRN, £ T, HAKEFENDDOE -7 DER
HEEEAEZCENDEEHITTHD, E—F—%BTIREL, HTHRTIFELEZ,
Thbb. BEMICR. RUSRT L D2, FEE200 2o, #E20mmD X7 U ZHEEFRN EF
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TICE Yy 749 2.2 mm BT (90

- o O L, O o
) ¥ 7 bEEAICREICENTE — 0.5 0 0sam dis
F—%RE Ui, ThITXDRER OT_ N O/P!atinum- -
DEMWOE — ¥ —icH~frtkag | 10 e
B 1o OEMEREHBEAE ﬁ\ 150
52 NI, TORR, |0 \ V‘/O‘Hm
P13, REENTAHR 10 n/s O N\ |

NP
ERHEEEEI0CEREEEEEX O 0 0 (@)
E—%— (RF VUV R OREIZ v
90 CBREFICIA 3 2 EMTE B, R5 iRt 4 —HAR

o, E—7—OFEFE Y FHH 2.2 m /NI, E—F —EBBROERREEE
WENIZIZ—RIC LR IEATENTEL L DICH T, FIER, TOE—F -tk 5%
K[URDEE LR N5~8 COFRTITR b,

a7 Al - HODEKBEIGEEAEST 57000 v HR>FENEELE T, ¥7 MR
DOEGREDORENTENDINEEIENZ EORICEREINS, REMLSEHINT
WABBEIEARNCRFADRE UNMIETEIR, MEANONEGERE %KD 570D
BROEEL K THIZ. TITEUTEHREIBE KR ZONBIZEI 75 L LB, T
TIRATIEIFEZ N SOFBBRELELTUESuIiE bH B, 22 T, KEE
TRESIKOBEMEIC, RORETIRAEL ., MOREEEZ /2o ZDDIT, LEMH
DEBSENVREICL > TERILTAHEEFIHTS (EREEH) && Uk, BN
i3, {5 IRENB & IT, EEFS0un OHEHE (platinum wire) 2[R THIDICTRERMT
ERNICRD . ThOZEFICOBNOTERBE 2B L. ShE 7Y v VRIERICH
AHAAKIROBERLEBESHNCI O B EH Y X7 LEFICBEFE L, ZOREFHI
VRT LEHEEWEL. a7 AN IUHOBEEELOFRICHN,

FiEBRICBNT, ThoEE+E v 4 Dcalibration 2F-7z0 THbb. HiIcaT
B URWRET, ZRRBRLIUSE—F B ABNE2 IR b +AREHRENG
Shicgic, a7 RS IO THRUOBRE L v Ih oG ohsEhEhOHHEEDHE
LESHBRUOBABN SHEINAZZEZKORSTYEE L ORERDI, HAEE
B L REEEE ORI, SEEICBIFRERNEER U, AEBRTOMAHE20~40°Cic
BT, BWER L 1 BUNTEHEBRICH -2, 2. KBE U HIIISEEN2ICE
L BIZIRESTEL 0n/s OB, BEHIIEEL<22ns GHEM) THh5, Thid. &
FEEICHW I E — 7 ORER (RIUREICKOTL s GHEM)) It~ +9EELES
BFENSWHDTH S,

6i3. Db — ZNRE U, BBtV HICENHOBEN EORER SO ER
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# U7 Pl sEBrs R O— 1

Volume Flow Rate Om3/min

TH B, HRHRETICL fealer gm0 325 %"

TEE E-F—iikb& © Power Supplied =

5L OBHEEM 3 W Mo o0 oftien
o sensor sensor

U (LBOR)., 20L&, [ ]

ADRRE i &k - TH @ Temp. responce obtained

fsnaEREEONEY 8T / by inlet sensor g 40c

2R IAER (FBRO 2 : .

5 N Y RN 0 10s 20s

) THb, E—7—D25 time

HE Y ETOEEI

270mm ThHbH, ZOEMS

M6 Bt —icRIET 5 < HOBBORE

B S0V & DT, BAEINE UIE S { OIZRIER & >3 OB A SELIBR S it
THbLL, HlEt /IR OEERIRATHRNI &b b, K18 s BBHRESIEE
PR LT ER LD T EN, ThiIZEAHROME TH S, ZDEEDEe—F —EE (Z
NRHRBEOBIERBEOREN SKkH SN B) 13, KICTH -7, (ZOMEIF. TRE

10 n/s OZEFOBREENICCLRA SV S
BITHEYTE,) Licdi-T, e~ —RE
20 CREELITICMZ U SIE, -4 —h
SOESIFAR U iciZ LA EHELEE
AN EHDh B,

K7 ST L 072537 (9%
FTAMEZ Y a VICRE U TR A
FELkEED, AODBLIUHOZESEEL
ZROERRER L EER L OO —
#HiTHb, AO (inlet) BEIRE (LMD
B iz T, Experiment & b 5 DIIERIE
Hh#E % Theory &HADIFEPEICHR OB
{73 1 RENOERIMBR TH S, ZD
91z, ADBEIIFR ETLIC 1 BN
2L TELTEZI LERbI B, BB
hid. -7 -3, ZKRIIF LA LR
1 RENFEL B OBRELAEE5Z 5 &N

[INLETI]
To=27.1°C
Tfinai=33.6°C
Zi=268 s

Experiment

i
(3]

3

e

[84]

Theory

TEMP. RISE (°C)

o % 10
Time (sec)
[EXIT]

hm=30.9 W/(m2K)
Tsys=21.7 s
Re=2950

—
o

S

(3]

Experiment=

“Theory

TEMP. RISE (°C)

o
o

5 10
Time (sec)

M7 AQP & ORI thet o=
1 & BERm{E & D g

TX B3I ENbh b, FEkIC. HOREOENMEEZhITR DR BEY 5 EwiE
BEEHBUT-ONTRORTH 258 WE I3 ETEII—B LTS, ZOFIICRS T
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ReDIEWEIFH (72 & 213K 10) T, AQ - O &S ICERIRRIGE HgR 3B iR S
TRA—E Uk, 2O &3, ZENEBORREBET AL ICHKEL TV SHFELRT
bDTH 5,
4-2 BUZERORDF

K 81z, A RSingle-Blowkic & § BURZER %KD 5 FEE NIRRT, 27 ERIC
RIS - FICE D ESREZ IRENVFEEZ D > TERE LD, £DEEDIT AN
b I UOHOOZEKBEOBRBNELEZiTHT S, 2095, ADZEKREIREORIEEMN
5ZDEER (time
constant) 7 BLU
AL F)EIRE (final
temperature) Ty [:>
ZRD B, RIZ. T A
DEEH 7\ BikE T
HEE Tha « WEE

MEASUREMENT THEORY
HEATER  CORE
=

—

7
w INLET = OUTLET
SENSOR SENSOR

v \

KUEREOSAY 5 Tt :
g = .
whkERTRSS 5], - e
. B, i [ = 5
A Z | REE & RE i TIME TIME TIME

DM, FitkD L"jjf—“i
HBRERELLUHEY ; _iE(,S___/ >ﬂ‘
IZED AR DBV E ~ P MEASS= IVF,T[{

T —
R hn OEZBNT
R @) BT B) »
5a7 HOBREOIEHEREZ R, HHlShiz a7 HORECE R EEELKR TS
(direct curve matching method). % D#EE. WM —FdhiEZDBMA Ik, 23k 3
BYEERE L, —BURTNIE R, DEEEZ. MEN—HT5F THEZROET, W
O—FITxt T HHETREER. REDEHIT U, B0~ 0 E5%45 L, KEZ
On=n(;/5) @m=125) BT, a7 ADREOENES L UiHHEBEEZEhZ
NTrem BEOTrm ET5EE, nIC&LS6T
| Trver — Ty | /Tryew <0.03
MO IO L EHEN—F LI AT,
4-3 WERROHILIVEE
KEEERRAIE ~ X7 LOBEMETNB eHic, K9 1R LS IRE t=0.5 mm, #8
b=200 mn, FHEEAFEZIL=300 m D7V =Y LEHRKEE vF a=4.35 mm TN/
SEATSEAR B A BRI U, B b K OENIBAEEORIERREZ. £h<h Colburn
Z#AFZE Vol. 29, No. 112
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®j BWF j=Nul/RePr')
L Reynolds # Re=ud,/v
¥ & U Fanning O F XDiE%
B f & Re LOBBRTEREL
72500 K10 THh5b, Hi
i Mercer [191DR CEITERK
LA LSRR TOBREMRERD
) « Kays & Crawford
[20] ¥ X UGnielinski [21]D
2 (OFh b TR L N
RREEEORERBRA) .
Lundgren [22] 05X, (UEFECTRER
HNBHREER TD % T >EERK

ik < _'ﬁ LT3,

. L )
/ Fin Model
: o o
° S ° Heat o
1" //7lnsu1atnr
Q Q
Air at
(o] (o]
o) O [e] o]
¥ =b =200

B9 SR TEHREHERE
MoOEHRR) L UBlasius DR GRE LELRRTO £ I DIBEFRBOKER) 2Pk
T3, L OUTOBEHE?FD S,
(1) Re VNI WNE T AT f B XUV OERERITOTHh b 2hEhOERERME LR

(2) Re —3000~5000{ric f B LT L HBEBENEN TS,
3) AFRIcB W TH F B LU ORERBRREIFhORBRRNEEBLh—HML T 5,
PEDZ EH S, FEHE S AT LS REE CrREORRE S L R/ TEREFE ST

MmLBsZ EWRENS,

Z ZTIRIT, EBADIEHO—H
ELUT.ERHEIhTWA IV =}
74 v OMEEEAR AT L%
FAWTEE T3 2 &2RA72, K
112 =23 —= F 7 1 OEEE
RINTRY HEI TR, 7 X M
BRIZT 4 VEOAEBERZENU
THETAZEICKVEREIAT
B, TDEHHEHT «+ it
BERIERSSRO—HIA K12 TH b,
1HDF—27 (—D LA J VAR

~-
wn

0.1

Lundgren

9o,

PSF4
a/b=0022
L/dh=35.2

; 001 >\ Blasius
Mercer ™, \Km%’\

%00~ Crawford
Gnielinski —%\

R
Re

07

10 SERBHZBEIC OWTORIERER

B

T B fBLUG) ARDBOICET IHMH (E—F —D RS v FEANTHO SHERIT
Z2ET) . RCH L BD, BRIVEETH S, ARV—F—BE—F—DIXA v F+K

Fiks
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Louvered fin core geometry

1
F Louvered Fin
sk a*=012 Geometry (mm)
- L/dh =104 N9
AN L
g y 00.0% 30° AN
/ o
0.1 o
q 16.1 g N
st
] 3 %oo%
8o
000
0.00%\
\ / o e — e
0160 .0« Aliminum Re

BRIl V== T 4 VEFTEFRA AT K12 V8= T 4 2 ORI R
5 VR IT, SHRRERICIE EBIICAVE D RIS OB BUREE T Y ¥ R T
FENBWA | FFH Y 25 LIERIN. HHICED TENOH 3R X7 L ENE
&9, BHBETIE, 3V Ea—2EEICBASICEANTNEH, = NZHWEE (machine
language) IZEZ AU, MEBEEFIZ AT R SHEIIE S T THAL

5 8bbiz

FEEFECHOTUL, WETF -2 SBEEREBHT 30 OBERII—BICHTY
BRIEbDENRZ, BEDL I KEERFROIVE 2 — ¥ —2ARICHEI N - f—
AICIE. TORBRABIVE2 - —KHO X 55BN -1z, ThWZ. AlEF—4
2R AT AL OAICBO B L. EhEH/ICTI V2~ —ITAHNT B ENWSFE
MZBHFZINBR S -7, TO/MN, EEFEDEOM A OFIHIC b S FRER
EABOWSIB LR SEN L BHD—DTH o1, L. BFEDIAYE 2 —F —
®%ﬁk§§mu&%mm\Kﬁuﬁbk%@&%ﬁbé&ﬁu,?—9%Eﬁﬂ—v+
NAVE 2= —BEO/NIIVE 2 -4 -tk >THEEET. UL b ZDEMERIVIZE
IRWA US4 VTEHEIY AT MTHARAL  ENTE B LI -TETNS, 20L&
IIEREDOTT, B - HETLO OO BEE TRREEB S ENTE3EEEE
3 BHEOBRD SR —DOEN R ERERENEFHICL VB0 EEL SN 3,

EXIBWTHWES

A RBEEAE m?

A 1 T R/NREEWTTERE, m?
a : 7Tu—IRER m
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a* =alb

b FRHhCEAFNOIRIE m
by = (v//A:)b:

b, =m,c,/mc,

c : THEEH ]/ (keK)

D, : FEEOEHMERE m

f Ty IOFE IO/

R+ BUEEE W (mfK)

i aR—-rOBEERT

L : FZ2bFa70HIhFHOES, m
HE kg

m; : REOHBRE kg s
Ntu = hAlm;c,
Nu : XV
Pr : IS5 MNUE
Re : VA JIVI¥
t o ERE.m
T : BE K; T.:¥HHERE ; T.:ANKEGEE
T* =(T-To/(Tyi~To)
t* = Ntu/b,
vy ATAHTHROAUAFOBRAME XY D ICHEN LD 5 &K, m3,/m
W : FXbaTIE m
r  : BHNAAOEE m, @=0kXPr=Li3ZhTha7oA0FEIUTHOITHE)
* =Ntusx /L
n. € 1 BEKERT
6 : KR, s
0% =0/1y
a4 HMEE, Ns/m?
MR, m® /s
o EHE kg/m’
. AORGEEORER, s
Tas = msCs[RA s
RF
e :HO
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Test series A B C D E
Tube designation A B,BS,BP C,CS,CP D,DS,DP E,ES,EP
Fin pitch p mm - 0.98 0.64 0.50 0.72
Fin height h mm - 1.46 0.92 1.13 1.03
Fin spacing b mm ——— 0.74 0.46 0.39 -
Fin half tip angle 6 rad — 0.079 0.087 0.0 —
Qutside diameter dy mm 19.05 18.69 18,89 19.35 19.40
Inside diameter de _mm 15.88 14.10 15.48 14.20 15.50
Actual area m2/m  0.060  0.190 0,197  0.294 —
Actual area/Nominal area 1.00 3.24 3.32 4,84 —
Effective length mm 433 433 263 170 168
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Tube designation A B C D E F

Fin pitch p mm 0.96 0.50 0.73 1.00 0.69 0.95
Fin height h mm 1.43 1.30 0.99 1.28 1.01 1.14
Fin thickness at fin tip t mm 0.24 0.05 ——— —— e ——
Fin half tip angle 8 rad 0.082 0.047 — — JR— N
Diameter at fin tip do mm 15.60 16.10 15.85 15.80 15.86 15.81
Diameter at fin root mm  12.74 13.50 13.87 13.24 13.84 13.53
Tube inside diameter mn 11.21 11.80 12.09 11.39 12.22 12.04
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RYSIA LA MBERAREE - 3HEH T 2ERT — 5 OHERK

Symbol Enhancement P h 1 Fluid Reference
technique mm mm mm
O Flute (#3) 1.0 0.5 446 R-11 Miyoshi et al.
JaY Triangular fin 0.5 0.43 25 R-113  Mori et al.
A Rectangular fin 0.71 0.89 160 R-113  Mori et al.
] EHD (18kV) —— - 1080 R-113  Yamashita et al.
[w] Adamek fin (#3) 1.34 1.47 101.6 R-11 Kedzierski and Webb
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#4 FPELH

Vapor Substance R-22, n-butane, Steam
Saturation temperature, TS/(K) 308
Coolant Velocity/(m/s) 2.0
Temperature, T./(K) 298
Tube Material Copper
Diameter at fin tip, Do/(mm) 19.1
Tube thickness/(mm) 1.0
Fin half tip angle, 6/(-) 0.0

Radius of curvature at corner of
fin tip, R /(mm)

0.0
Vertical tube pitch, Py/(mm) 27.

0
Number of tubes in a vertical row, n/(-) 30
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IEAIIF -
DT ) :

———— = §27 (1)
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B3 O & J 1

Maxwell #1283

v.B=0 (4)
wEFER
DG 3T
===~ = =Ppr --—- + Pry2Q
Dt 3Y
3 9B, 9B, 3 3B, 3B, _
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HEOEER

3V 3U
Q= === - ———- = -v%y (6)
3X Y
EEOEER
Fl oY
U= ——— (7) Vs - - (8)
Y 3X
BEORIMAEF e LOoTEA
3A 3A
By = ———=  (9) By = - —-—- (10)
Y 39X
WBEORI MR T vy VOREFEL
3A 3A A 32A 92%A
—— t U-——— + V——— = Dr, (- + y(11)
3T 3X Y 3x2 Y2

M, CCTERTEIZUTOLSIZEELA.
X=x/%, Y=y/yo, U=zuwwm, V=v/vi,

T = t/te, U = Ve = a/Xe, to = xXa?/a ,

6 —0p
T = ——————— 3 =bx/BB) B\) :by/Bﬂ,

6n —Oc

gr{8n -0 ) ) Bn Hac
Xg = Yo = [~——————— 172, gp= ————-
av 2

Je Va v
Ha = (-—-)!"2Bpy, Pr, = -——, Pr = ———

[ o a

L= 9/xg = Ral %, Ra = gp(6,-6.)2%/(av)

HEFRHEE LT, ¥9BB00X4TTRIBORFERERD, ThEHMBEMAFICL
T, MR ERCEIDBEEPRETZ2ETHEECEFERGToR. &b, K77 VR
BWT, BEMESIRKECRD, RESHIEEETABROSHETL, REAROFEE
ERELET S, ZZ2CPr=0.0540 A LT, REEZNZERRESG»HOTH
CUTEELEXRETRAWAE,

A-3. WIEIEGEBREN
HENBELAREZHA NIRRT, MHEORED, EABHEOY 7 FARED — 50 E M8
PH—FEBETTHRIA, #RAT2HEME, ST THHAIR, ETFARKEmEHH SN
TWbHDET 5, MEABREFREZL TS, MPIEoBTEZRY . AHFHBTx YR
EH25ETH D KANRBTFEEZRT

1) Temperature

T=0.5 at Y=0
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T=-0.5 at Y=L

3T/9X=0 at X=0 and L
2) Velocity

U=v=0 at X=0 and L

at Y=0 and L Fig.A.l. System considered
and grid points.

3) Stream function —
=0 at X=0 and L H
at Y=0 and L ! 0
4) Vorticity !

Q=9V/3X at X=0 and L

0=-5U/aY at ¥=0 and L T L;

5) Magnetic vector potential Y
A=0 at Y=0
A=Ra!-3® at Y=L
A=Y at X=0 and L

6) Magnetic ficld
B.=1 and 3B, /3X=0 at X=0 and L
B, =0 and 3B /3Y=0 at Y=0 and L
BBLHBEXZMIRF Yy VORR

FZHEBEVFMIZERATLIBETHD, Pr Nu Nu* v, v./Pr
BWBAT FVRT vy v VORF AR 917 | 9.9 | 10.85% | 21,745 | 2,07
SHEHET500L LTRELE, Lo | 700 | S | 12069 | 12169
0.084 | 6.08 | 5.960 10.506 194,58
A4, FPEEER Nu- = Correlation equation by’ohurchiii[lS]
BEOEHLAEWESA FIPEOREWBEEP»LEEMBERD, PrEEHEXILTNVL

25

o - O O

Table

A.1 Grid points.
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.9683
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-0 0 0000000000000 OBOGOOOOBO00O
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.2211
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. 5000
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.7012
.7789
.8339
.8788
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.aas88
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.8712
.9833
.9827
.0000

Table A.2 The effect of the Prandtl
number on the Nusselt number and the
central stream function at Ra = 10¢
without a magnetic force.

TLlULE, ZOREBEERLTWS . T ROBAICH KT 5 Pr=9.1TTRa=10°D M A"
HizkpohTwa[4loT, chEiiEe LT, Pr=l, 0.10B A2V TAKBOBE
ExRKwr, Pr=0.0540H A, RO XS, BREOERLLT, EREESM»H

OFREAVWERTHELU A, Pra9. 1T ITRHENEh DR WD, 0.054L 422 L ifiE

FERENEMNECASHEFABRA»OHRAEP AL L THEBELTWSRALZ> 2, KA.
e L OENEEROEE R . NugE9.380 5 6.09N L 4 F %, Churchill[1510 404
KL BBORT ERILS—BLTBD, AFHEPETZ VPV HOBHEAMRORFHE

FEUSRBUTWAZ EHRHERINS,

BEBOEHTZBE RONTFA—FLLTE, V1 —¥Ra, NV Y ¥Ha, 75

FLVEPr, BRI T PVEPrDADDH BN
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BEOREBRDE S 2, Ras108, o ' T SOT ' ' ' ]
Pr=0.054—F DK B THa=1,10, ¥, / 1%

102,10°D YE DB O 58 X 12 & /0-& 1 oh
T AMERD 7, Ha=1,10,10000 S5R3 1
BEOBKIKEEHEA. 212, Ha=
10 Z2hEHANRT, B 500 B, 7000
OB G RB O WM +501 5 -90 1ig A2, Responses

of o contral stream Fig.A.3. Transient response

DREXIZzD, EEIZ®-L function of gagﬁgggélgggggﬁ function

DEEREAORBEEDELODWRIE, BRERAEEOFLAEPEELYOQIZEWEIR S -
Fro SHHDOPEROENEL, FOLOMNEHMEERATRT .
PN, Has1k 10 Table A.3 The effect of the Hartman number on the central

; i Ra=10°
TRANMB DT I §§£8%5£ug§§1g;m .2111d the average Nusselt number at s

<
L

=100

1 1
00000500 ¢+ 20002500

BELTWaAaRZFOHEE

Ha Nu e (Bx)max |(Bx)min |(By)max | (By)min | Umax
WAHTHD. COE

| 6.078| 10.499 | 6.53 0.0574 | 0.955 | -4.51 1.233
EoAbreyEom |10 6.094| 10.473 | 6.52 6.0607 | 0.955 | -4.55 1.233

100 | 4.622| 6.552 | 4.17 0.287 | 1.188 | -4.31 0.879
J P o Nulg ® #E 5S4 | 1000 | 1.004] 0.206 | 1.05 0.957 | 0.0355 | -0.108 | 0.0369
BOLHALTWS MDD D, BB e mrlifEIhstn> B -HL
TWwd, MM [IBIDMB Iz k AIE, Raa?Fa? MO RN M RIBI2 X » THR X W 554
TH 25, Ras10°D & Ha. =318 2 %, & & 2Ra=10%,10°CHa=100DF{HIZODW T HEH
ok, ChHNEEXBATAIE, HELREOHEHEOMB L L TNEEZHETE S
W Th2. T TCHRERICETEH2/RACH L INEKEZ 7Oy PLEDBDERAHIRT .
22T, Nu(Ha=O) i B OB WE EDETH 2. 2 OR TlkLog(Ha?/Ra)=-20F, 2 DD
BhohHmoErsExeohE, 220, ERTXdhicEHhZHa/Rat 22 BRI L o &
HbDEMAINITT .

T T T Al T T T T / D @ T T
Nu(Ha=0)-/ [‘?'06 ® Nulte=0)-/ Pa
o0 o 10°
05 80’ — 05 10° —
a /04 A 104
—£q(33)
1 | 1 1 1 | & 0 L L é
s 3o 1§ 2 0 /
Loa/o( HEIRa) e Log, S Ha/Ra"™)

Fig.A.4. A primary plot for the Fig.A.5. General plot for the average
correlation of the average Nusselt Nusselt Number at Pr=0.054, and Pr.=1.
number at Pr=0.054 and Pr,=1.
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Nu-1 “1- 1 (12)
Nu(Ha=0)-1 2.2Ral 3 A
[1+ (== ye.212 j1-5.62
Ha

HASHDEBRBFNRTHED. COLIDLRERABOMEARIED, EHBLHBBOHEZD
BETIARMBEBOMEEMNRRTE 2, FELEHE, FHABEESEN, FREBZ b
RFyy vy VR, SBEBR, B, BOWKS, #EXY bV % Ra-10°THa=102,10%D
BEBBITOVWTERAGL, ATIZRT,, HicHa=10® I B I 2 BN EEBRE e HEXT PIVY
lC&2e, MABBTOET Y PVEREIE, MR HAROMIZERT S L 54 x
RBMPZHESHFMICEATRETAZEEZRLTVS, CHIFEEWLEBWRATED,
EETH2LONEIPHRLEHELE NS,

[___Y —

(d) (e) (£)

(f)
Fi%-AéG~ Steady state profiles at Ha=100, Fig.A.7. Steady state profiles at Ha=102,
Ra=10%, Pr=0.054 and Pr,=1. . (a)Isotherms (b)stream function
(a)Isotherms (b)stream function - (c)magnetic vector potential
(c)magnetic vector potential (d)magnetic field B, (e)B,
(d)magnetic field B, (e)B, (f)velocity vectors. '
(f)velocity vectors. v A

Table A.4 Computed results to correlate the average
Nusselt number at Pr,=z1 and Pr=0.054.

Nu-t

Ra Ha Nu NutHa=0)-1 Ha/Ra!'“?® Ha2/Ra
104 0 1.850 1 0 1

100 1.004 0.0047 4.6416 1 -
10% 0 3.304 1 0 g

33.333 2.%07 0.828 0.7181 g.0111

100 1.262 0.114 2.154 10-t
106 ¢ 6.084 | i 0

{ 6.078 0.999 0.01 10-¢

10 6.094 1.002 0.1 10-4

102 4.622 0.712 1 10-2

10 1.004 0.001 10 1
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B. BB TICB I 2HE QB OIEEEEH RN ROBMEMRIFT (2]

B-1. Uz

AR, BB DS T 00 IE 75 % I 1 PO 0D SR BE 4 (Pr=0.054) 12 #E 5 [0 0 4 86 L 35 % ED
MUEBOEAREILOWTEF L FEROE N L RERFZT W, BBOBI O
HIZEHBMEZSENKSTEE, BWHBEEXFy7HMNT 2, RIS EICZL
FHCERERLE. L LAY T Y P ARPr=(ooma) sUcB B R 2B, REEHR
(Pra= 100 LD E 5B HDABATELNESHARTE 7. 22 TRERBOHS
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HEPREL LT, 294H=0WSBBORWEATTHBEONRERERD, chzx
MYEEICLT, BRI BEERPRETIETCHETEFELRZT o~

B-2. MR BEAEN
FENFLLAREEB.LIRY . BROZD,
EHEBEOY 2 FNRES —RNEMERP S
BETTHHREI R, iﬁ‘FﬂJ’é‘%éﬁLfﬁﬂ%?P%To’C‘{%
Hxh, ETREEREAZINTVWLIDDET S,
AR REEEE T L. BhicEsETFIERY.
TEBBTx,yFmHA23HTH % .

- a5 . N Fig.B.1. The system considered in this
BPBEBETRAIZALTE L. work with a lateral megnetic field.
ﬁ%i&?jo)"\‘7 f‘}l/lﬁi“y?/‘\")l/ P ——— .

A=20 at X=0 H C

A = -Ral-® at X=1L 0

Y = BoHiiif*”
A= =X at Y = 0 and L . L
Wi B x|" 0
e
B, =0 at X =0and L T__)Y‘<_,,.,: K
By, = 1 at Y = 0 and L
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BEOHMT»EXaDLEZE Z 5N 5. HB.2IfRa=10%, Ha=10, Pr=0.054 W5 £H4D T
T, Pra=10,100, 10002 £ 2 ZHADORNEROF LOHE DBELEEZTRT . HEHAHT
iiﬁlﬁlﬁﬁﬂ_ L‘Cb\éc‘:%x_fBﬂ Qif’ilﬂtﬂz FBNug H 2 EBL2IC RS

F Roct cf T T ] Table B.2 Converged results
20; Ha=10  prmmton ‘ _ Ra | Ha |Prm Yo Nu
= b 1 106 11104 | 9.2960 5.884
- -3 108 10| 10" | 9.2970 5.848
X ] 9.0863
10F Prm=10 Prim=1000 3 1081 10102 ] 9.2463 | 5.863
¥ E 9.3458 5862
E 1081 10103 | 9.2452 5.863
. 92445 5.862
S ] [rof] rofrot| g.3s08 | 3-5¢
0 1000 T 2000 3000 106 | s00 | 1 93034 1.993
Fig.B.2. Transient responses of a 10 | s00 | 107 | 0.49556 | 1.05258
central value of a stream function 0.49184 | 1.05217
at Ra=10%, Ha=10 and Pr=0.054. 108 | 500 | 102 9-424111 1-95230
—OOWFD _ODEEL ARERRIOLTOME 571 o110t 11..542 T0.80
) X 7:403
BT, G, NRIZIFELAEEREASNRZW.  [107| 1]10%] 7.680 | 10.90
7:217

Hafff 455008 K & < U 28 ic, Pru=1,10,1008 %
LS E2HEGROVWTORERRIZERRIZRTN, 2O e
BABELAZEDISALGhEZ L. ThoDERIN, BEREER, RhEKL BBET
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UTOLISKEBTEL., EELEERBEMETS.

-

3 3B, 3B, 3 3B,
Ha?Ra-2 3 PrPry (B ——==(--==- - ——=—- )+ B, (
X 8X 3y Y  8X
a 82A 82A \/ =7
= Ha?Ra-2-3PrPr, { (- - )} V
Y 3x2 3Y?
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DA By
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3Y T

3 9B 2 3
4U X B BuxeB
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Y
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3 3 .
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PNE W REBORESFEEATE2HLE 0054
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Fig.B.3. Contour maps of each term in
{ZBFFFE  Vol. 29, No. 112 a Lorentz force and its summation.
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Fig.B.5. Transient profiles of stream
function after a step change in Hartman
number from 100 to 500. At Ra=10%
Pr=0.054, Pr,=1.
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Nomenclature

A abbreviated A,

X dimensionless magnetic vector potential [-]

ﬁ magnetic induction (magnetic field) [Weber mr2]l=[volt.s'm2]
B External magnetic field [Weber:m 2]

B = b /B [-]

Bv = bp /BB {_]

b height of an enclosure [m]

b x-component of the magnetic field {[Weber:m 2]
by y-component of the magnetic field [Weber m 2]
c a specific heat [J/(kg K)]

B electric displacement [C.m 2 ]

E electric field intensity [V.mt!] = [N:C-1]

e unit vector for an external magnetic field [-]
g acceleration due to gravity [m/s?]

Gr Grashof number = gg(en-0.)2°/v? [-]
= h/zg = Ral-3 [-]
melt depth [m]
Ha Hartman number = (o./pv)! 2Bgg [~]
k thermal conductivity of the fluid [J/(m s K)]
= 8/xg = Ral’3 [-]
[} distance between vertical hot and cold walls [m]
Nu an average Nusselt number = q8/[k(6n-6. )]
P pressure [N/m?]
P dimensionless pressure [-]
Pr Prandtl number of the [fluid = v/a [-]
Pry magnetic Prandtl number = v, /a [-]
q heat flux density [J/(m2?:s)]
Qet net heat flow [J/s]
Q.+ total heat flow [J/s]
r coordinate [m]
R r/Tre

Rin radius of inner cylinder [m]

REGFFR Vol. 29, No. 112
—124—



&

ut

rfi—im&tj

oV

2

= T <

w

i

Vn

Pe

inner radius of crucible [m]

Rayleigh number =Gr:Pr [-]

area of hot wall [m?]

dimensionless temperature = (0-6g)/(0n-6.) [-1

time [s]
velocity vector [m/s- 1]

dimensionless velocity vector [-]
x~component of velocity [m/s]
u/ug [-1]

y-component of velocity [m/s]
v/va [~]

z—component of velocity [m/s]
w/ve [-]

coordinate [m]

x/xs -]

coordinate [m]

v/ve [-1

coordinate [m]

z/zg [-]

letters

thermal diffusivity [m?/s]

volumetric coefficient of expansion [K 1]
dielectric constant [CV-1.m 1]
temperature [K]

cold wall temperature [K]

hot wall temperature [K]

viscosity of fluid [kg:m1.g!]

magnetic permeability [henry m 1]
kinematic viscosity [m?s- 1]

coefficient of magnetic viscosity = 1/(gsus) [ohm m?.henry ']

vorticity vector [s!]
density of fluid [kg:-m 3]

electric charge density of fluid [Cim 3]

25— {E#BF% Vol 29, No. 112



e electric conductivity of fluid [t m 1]

dimensionless time = t/tp [-]

¢ temperature difference from conduction state [-]
®o conduction temperature profile [-]
v vector potential for a flow field [m?.s 1]

Ve scalar potential for an electric field [Weber:s 1! ]=[V]

3 dimensionless vector potential for a flow field = g/a [-]
v abbreviated v, [-]

W dimensionless scalar potential for an electric field = ¢./w.e [-]
3 dimensionless vorticity vector = &/(axp-2) [-]

Q abbreviated Q. [-]

Qe dimensionless rotation rate [~-]

W rotation rate |s-1 ]

Operator

D/Dr = 8/87+Us/8X+Va/aY

v? - 82/8X2+32/3Y2+S2/322

v = (8/9X, 3/3Y, 3/8Z)

x vector product
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Viscosity coeff.(cpoise)

no!% Meiting point Density at Ta+i00T Neutron yield
Te(T) (g/cn®) 600T 700C per/Gev-p
LiF-8eF2-ThF* 72-16-12 500 3.3% 12 7 200
LiF-BeF2-Thf* 64-18-18 540 2.7 12~14 8~7 28
LiF-ThF 71-29 588 3.38 20~22 12~14 (34
LiF-NaF-ThF* $4.5-13.5-32 525 3.31 19~22 11~13 34
Naf KF-ThF4 11-67-22 535 2.51 11~18 g~10 (28>
Lif-BeF2-ufF* 61-21-18 550 2.87 13~15 §~7 38
LiF-UF* T1-29 525 3.41 20~22 12~14 40
LiF-NaF-UF* 43.5-24.3-32.2 445 3.09 20~22 12~14
LiF-RoF-UF* 60-10-30 460 3.52 16~18 10~12 (39)

Table 3 Molten salts(FLIBE) recommended for a breeder conditiont®’
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<BHLS®> Announcement and Call for Papers
SECOND WORLD CONFERENCE
ON
EXPERIMENTAL HEAT TRANSFER, FLUID MECHANICS AND THERMODYNAMICS
June 23-28, 1991, Dubrovnik, Yugoslavia

The objectives of the Conference are to bring together the experimental researchers and
industrialists active in the areas of thermal and fluid science and engineering to present
the state-of-the-art, to exchange their expertise and experiences in many arcas with
cooperation and friendship, and to further stimulate their research activities. The
Conference is organized by the Assembly of World Conferences on Experimental Heat
Transfer, Fluid Mechanics and Thermodynamics.

At the Conference, keynote lectures will be presented on the new experimental techniques,
invited lectures will cover the state-of-the-art reviews in fundamental research and
applications, and panel discussions will cover the important topics of current interest in
addition to the contributed papers, short courses, video/film forum and open forum.

Contributed papers are solicited dealing with experimental work together with theory,
analysis and numerical studies on all aspects of heat transfer, fluid mechanics and
thermodynamics. Also, papers reporting measurement techniques, visualization techniques
instrumentation and analysis of experimental data together with theory or numerical
results will be accepted.

The Conference Scientific Committee (made up of 1leading world authorities and
experimentalists in heat transfer, fluid mechanics and thermodynamics) is in charge of
approving the acceptance of papers and final conference program.

Paper Submission and Selection

Authors should submit three copies of abstracts of about 1,000 words, with supporting
figures as appropriate, to the Lead Scientist listed below. The cover Tetter should
contain: (1) five keywords to describe and categorize the work easily; (2) name, address,
phone number, telex number and fax number (if any) of author to whom correspondence should
be directed. The abstracts will be used for preliminary screening. The final acceptance
of the papers will be based upon reviews of the complete manuscript according to standards
of the International Journal of Experimental Thermal and Fluid Science. A1l accepted
papers will be published in the conference proceedings available at the Conference.

Deadlines

° April 2, 1990 Three copies of up to 1,000 words abstract due
° June 1, 1990 Notify abstract acceptance

° August 1, 1990 Fuli-length paper due

°  November 15, 1990 Notify paper acceptance

° January 4, 1991 Author-prepared mats due

For further information and sending abstract, contact:
Dr. Wataru Nakayama, Department of Mechanical Engineering for Production, Tokyo Institute

of Technology, 2-12-1 Oohkayama, Meguro-ku, Tokyo 152, JAPAN, Telephone: (03) 726-1111
Ext. 2531, Telex: 2466360, Fax: 81-3-729-0587.
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Second Announcement and Call for Papers
International Symposium on Engineering Turbulence Modelling
and Measurements
September 24-28, 1990, Dubrovnik, Yugoslavia

under the auspices of the Assembly of World Conferences on Experimental Heat Transfer, Fluid
Mechanics and Thermodynamics

Organizing Committee

Chairman: Scientific Secretary: Members:

Professor W, Rodi Professor E.N. Ganic S. Banerjee, USA W.P. Jones, UK.
Institut fiir Hydromechanik University of Sarajevo P, Bry, France N, Kasagi, Japan
Universitit Karlsruhe Faculty of Mechanical Engineering T. Cebeci, USA B.E. Launder, UK
Kaiserstrasse 12 Postfah 107, Omladinsko Setaliste bb, = M.K. Chung, Korea D. Laurence, France
7500 Karlsruhe, F.R. Germany 71000 Sarajevo, Yugoslavia 1. Demirdzic’, Yugoslavia A L Leontiev, USSR
Telephone: (0721)608-3535 Telephone: (071) 512-149 W.K. George, USA B. Moss, UK.
Telefax: (0721) 608-4290 Telefax:(071) 215-770

Objectives and Scope

The purpose of the Symposium is to provide an opportunity for engineers and scientists to present the state of the art, discuss new
developments and exchange ideas in the areas of turbulent flow modelling and measurements. Invited lectures and contributed papers
will be presented by researchers from around the world.

Papers are solicited on the following topics:

e Eddy-viscosity and second-order closure models e Heat and mass transfer and chemically reacting flows

e Directand large- eddy simulations and deductions
for conventional modelling

o Measurement and visualization techniques e Two-phase flows

o Turbulence control

o Compressible flows

e Applications in aerospace engineering, turbomachinery
o Transition and effects of curvature, rotation and and reciprocating engines, industrial aerodynamics,
buoyancy on turbulence and selected chemical engineering problems

The following invited lectures will be given:

¢ Turbulence modelling: current practices and future e Modelling turbulence - chemistry interaction
trends(W.P. Jones, Imperial College, London, U.K) in practical combustion systems
® The design of experiments for the evaluation of closure (B. Moss, Cranfield Inst. of Technology, UK.)
hypotheses (W.K. George. University at Buffalo, USA) e Turbulence modelling requirements of aerodynamic flows
o Probing wrbulence with three-dimensional particle tracking (T. Cebeci, McDonnell Douglas Aircraft Company,
velocimetry ( N. Kasagi, University of Tokyo, Japan) Long Beach,USA)
o Review of Soviet research in heat and mass ® Modelling turbulent flow and heat transfer
transfer and its modellin
(AL Leontiev, Moscongigher Tech. School, USSR) in axial flow turbines (P. Bry, SNECMA, France)
e Modelling of turbulent multiphase flows @ Modelling in industrial acrodynamics
(S. Banerjee, University of California at San Diego,USA) (D. Laurence, Electicité de France, Chatou, France)

Preliminary registration form
International Symposium on Engineering Turbulence Modelling and Measurements, September 24-28, 1990, Dubrovnik, Yugoslavia
Name: Prof./Dr./Mr./Ms.
Affiliation:

Mailing Address:,

Telephone No.: Telex No.: Fax No.:

D I plan to attend the conference
[C] Tintend to submita paper

E] I will not be able to attend, but wish to obtain the conference proceedings over =T
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Second Announcement and Call for Papers

International Symposium on Engineering Turbulence Modelling and
Measurements

September 24-28, 1990, Dubrovnik, Yugoslavia

Paper submission and selection

Authors should submit three (3) copies of abstracts of about 500 words, with supporting figures as appropriate, to the Chairman of the Organi-
sing Committee (W. Rodi). The covering letter should contain: 1) five keywords to describe and categorize the work easily; 2) name, address,
phone number, telex number and telefax number (if any) of author to whom correspondence should be directed. The abstracts will be used for
preliminary screening. The final acceptance of the papers will be based upon reviews of the complete manuscript according to the standards of
the International Journal of Experimental Thermal and Fluid Science (ETFS). Allaccepted papers will be published in the Symposium procee-
dings. After the Symposium, authors are encouraged to submit their papers to the ETFS Journal. The official language of the conference is
English.

Deadlines

January 1, 1990 : 3 copies of abstract due April 1,1990: Full-length papers due on mats
January 30, 1990: Notification of abstract acceptance May 15, 1990: Notification of final paper acceptance
Proceedings

Proceedings will include all invited and accepted, contributed papers received in the final form prior to the given deadline. The proceedings
will be available at the conference, and their cost is included in the fullregistration fee. Additional hard cover copies of the proceedings will he
available after the conference from the publisher.

Registration fee

The registration fee for the Symposium is US$ 300. The fee includes a conference reception, aconference banquet and the conference procee-
dings. The registration fee for full-time graduate students is US$ 150. They canparticipate inall conference activities including the reception.
They will not receive acopy of the symposium proceedings. The registration fee for accompanying persons is US$ 70. It covers participation
in the conference reception and conference banquet.

Program for accompanying persons/ Tours

A program will be arranged foraccompanying persons. Details on this will be provided in the final program. Also, information on sightseeing
tours during, before and after the conference will be provided in a separate brochure.

Symposium Location

The Symposium will be held at the Croatia Hotel de Luxe (a five star hotel) located on a peninsula in Dubrovnik-Cavtat. Dubrovnik internati-
onal airportis 5 km from the Croatia Hotel. Accomodation is available at this hotel at reduced rates for Symposium participants and accompa-

nying persons (see hotel reservation request form). A limited number of small, relatively cheap rooms in private homes in the neighbourhood
can also be arranged.

Dubrovnik is the most celebrated medieval town on the Yugoslav Adriatic coast, founded in the seventh century. The unique fortified town
today retains the look it acquired at the height of its prosperity during the Renaissance. Late September is still high summer season with nice
and warm weather and pleasant water temperature.

Hotel reservation request

International Symposium on Engineering Turbulence Modelling and Measurements, September 24-28, 1990, Dubrovnik, Yugoslavia
Number of accompanying persons:

] Request of Reservation at Conference Hotel (Croatia Hotel de Luxe) Please complete and return this form to
. . . Professor E.N. Ganic’, Dept. of Mech. Eng.
1 I . !
D single room (includes breakfast & dinner), US$ 85.00 University of Sarajevo, Postfah 107,
8 . Omladinsko Setaliste bb, 7100 Yugoslavia,
[:' double room (includes breakfast & dinner), US$ 60.00 per person Telephone (071) 512-149, Fax (071) 215-770,
D will share room with: Telex 41570.

D Request of small room at private home

D please send me information on social program and sightseeing tours over == >
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A Collection of papers in Honor of Professor Y. Katto
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Typing Instructions for Contributors to
Journal of Heat Transfer Soclety 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 typing Iletters. The manuscripts 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
submitted. Therefore, it is important for typists to avoid erasers and Kkeep
the manuscripts as clean as possible. The pages will be reduced approximately
14% by the printer so that the data must be large enough to be readable at that
reduction.

on the first page of each chapter, the chapter title should be typed
centered, leaving two lines of space above it. The author's name and
affiliation should also be typed centered. Put them on a line separate from
the title and the text, leaving one line of space above and two lines of space
below. On the second and subsequent pages, start typing at the top of the
page. Each text page holds 40 1lines of type. Using a light-blue pencil,
lightly write the page number at the upper right corner of the page.

Equations should be typed if possible. If handwritten, they must be
carefully lettered using black ink, using symbols approximately.the same size
as the typewritten characters. Type the equation and its number enclosed in
parentheses as follows:

St = 0.0287 pro2’s (1)
All symbols should be defined in the text. If a nomenclature section is

Re /s
X

included to define unique symbols, place it at the end of the text just ahead
of the reference sectlon. All data should be reported in SI units.

Place the table/figure preferably at the top or bottom of a page as close
as possible to its first mention in the text. Typé captions for tables/figures

right above/under them. Leave one line of space between the table/figure and
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following or preceding text. High quality reproduction of 1illustrations
depends on the condition of the original artwork. It should be prepared as
carefully as the text. In planning sizes of line figures and labels, keep in
mind that the final page will be reduced 14% by the printer. Be certain that
labels and data points will be 1legible at this reduction. Glossy prints,
photostats, or reprints of drawings may be used 1f they are of high quality
with sharp, even lines and lettering. Photographs must be sharp black-and-
white glossy prints.

References should be listed immediately following the text. They may be
listed either in alphabetical order or in numerical order by text citation. In
the text, reference citations should be either by the last name of the
author(s) and the year of publication or by the reference number enclosed in
square brackets, respectively. Some sample lists of symbols and references
follow:

NOMENCLATURE
cp specific heat at constant pressure, J/kg K
hy local heat transfer coefficient, W/m?K
Pr Prandtl number

Re Reynolds number, u_x/v

St Stanton number, hx/pcpum
u, free stream velocity, m/s
X distance from the leading edge, m
v kinematic viscosity, m?/s
p density, kg/m?
REFERENCES
[1] Clark, J. A., 1986, Private Communication, University of Michigan, Ann
Arbor.

[2] Lee, Y., Korpela, S. A., and Horne, R. N., 1982, "Structure of Multi-
Cellular Natural Convection in a Tall Vertical Annulus,” Proc. 7th Int.

Heat Transfer Conf., U. Grigull et al., ed., Hemisphere, Washington, DC,
vol. 2, pp. 221-226. )

[3] Sparrow, E. M., 1980, "Forced-Convection Heat Transfer in a Duct Having
Spanwise-Periodic Rectangular Protuberances,” Num. Heat Transfer, vol. 3,
pp. 149-167.

[4]) Tung, C. Y., 1982, "Evaporative Heat Transfer in the Contact Line of a
Mixture," Ph.D. Thesis, Rensselaer Polytechnic Institute, Troy.

Note that a long 1list of references may be typed single-spaced.
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