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"A Review of Experimental Understanding of Forced Convection Heat Transfer

by Supercritical Helium 4 Flowing in Ducts™ DH¥IZE
FEXE - BEREE (LK)

BEEBRBRECBE~NYVILAOT—VBRELRBERE~Y v 20 HIc L DA
EhTw3, BF, BLAEORBETREESS(HVWSh I LS R ->TEL. BRESN
BEL, BROBEKEC, o3y tTH5Z0F AR >»5TH 3.

COHRETIE, BERE~NY 9 2,0 ERBHEHRRECHT I EBMEOERE GBI U
BEFEZRL, ERAEIL BHOEEBIUEABRER K VWTRN %2 LA ABRIEED
BEBIUVBAOEBERNLOERCAHVIMEOYMEMIZ, PROPATH 3 v Ea—Fsa—F
(PROPATH Group, 1990)ic & - 7.

1) #RkOoWE CHETRB|ESHARROTBERE~Y v 4 0BHMFEREZCHES
IMROEBRKGOHBHBLIUVAESARE, THNFURIBLURAURYT. FHIZFEXKasaod
(1991) 2 B M.

2) ERFEL —BCERSLEIERAEST, SARE, BEEAE BEREHCEVWE
A, REVERRE, &5k, RHFEHIBELAR, KPHK, EETERHEOIETELE V.

CHODORFOEELA~L LD, HBiKE HERE EF, ERBLUCHEBLEAOE0H
AELEBIEHSVT, BRAATHEOLVWEFGHATCHEOAOBE LS ¢ L RHKNTERY,
Ogatad (1872), Pron ko (1976), B Ultod (1986) K LV HESHTVE. CH5OEF D
WSO DHER, [tosDREMIc LV KSERTE S, RI0ICENH0.35 & 0. 5[MPal T,

. | . . T . T TT T T T
= upward downward q/(G-D) — P=05[M Pa] 3 a/(G-D)
> flow flow [wjm’][k-l/(kg-m)] < o °® [?'lgron;][kd{gk(g)«m)]
E S 5 om0 200 E <. R 20
Sot(a)or 2 3% 0l =2 ™ 4000 400 ]
= ol 2000 '210.0 = w, . D=1.25(mm)
= G=40[kg/(m?s)] = 2% down
ved ] . downward flow
3 v v v 500  20.0 3 o
- o e 1000 40,0 tle
= | 6=20[ kg/(m2s)] = PR
= g v 0~1.25[mn] 2 1
© . . ‘o Dittus-Boelter
= Dittus-Boelter — vy correlation
< correlation = 6=80{kg/(m3s)]
g, 6=40[kg/(m?s)] | 3 1 TP
o] PR 2ot o R - WA .
5 I TR0, — * * v
- 2 v Dittui—Boe’lter o/(6-D)
@ correlation )
g 2 2 Skt )] _ (Wm0 (kg m))
2 S e e s r o v 50 100
— Fa . a a ‘..' 5‘-"‘:"‘."'—.'".‘. - <) ® 1000 20.0
P ! ‘o?:q;;% o S _oDittus-Boelter = 2 * 20821 2540'0
T _ VS5 Y  correlation = a down [2'“{],-1
P=03[MPal, "™ Gaofks/ti)] ol A, et
0 10 20 30 40 50 0 10 20 30 40 50
Calorimetric mean enthalpy he [kJ/kg) Calorimetric mean enthalpy ha [kJ/kg)

K10 #EH, HERARES XUEHOHEE, (a)P=0.3[MPal: (b)P=0. 5[MPa]
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RESNBEEEB EDittus-BoelterDEEX P ORF 2L OB ERST. AFEBEEHEM
SR LERAAELETREZEMMSRDLT 2. 3o, ERNBSBERENCESCic-2h, @E
oz reBERAEz vy IV EIRES RSN, SSREREENNESCRZ LN,
HlEEEBERNEOERKREL DS,
3) BFhHoHME BrassingtonS (19T RBECBHI>BENREES G2 EHELAMS JUEHET
B> WTRIEL, EELERACBLWTOAREDYr— 2 28R L. CoOFKEE L THall
(WD L VBIBIWARNIOBEEZL, IREAFLEIRETIBEL L TRAZR
IBLTW3, '

Gr/Res® 7<2.4x107° (15)
(bl TN MORELT~<B7%, [tod (1986) I FEF1550. 3[MPa) D Nu/Nups D

HT
‘Pv

le

—5’>EGr/Re."’¢:'3L\'C7’D v b L7 (B13). Hall(1971), Jacksond (1975), B XU
Brassingtons (18T X DIBE X M- ZHBIILRELED Gr/Res* "ORMEE, THHdB 1.2X
1074, 107 B X 2. 4X 107" 2 XDt

BhioRT. EESEE 5540[ke/ (n%+s)] = :
P=0.3[MPal urward domward [W(}m][kj/(kg m)]
DIEE, MEBFEICLIBERSLS 15 | G=20kg/(mts)} g ; mm 4w
hitw, UL, BEEEHS D=1, 25(mm] :
(ke/(n*-s) I TREEHTRA, go____Mﬁ%é?a D SCTRARN
2. 7TAhs -5 ; Vvv vav ¢ % V' ®
Gr/Res?  TAS107 Sk DK E WL %, S (a) o Tev e
; V\i'wv
FRBICBITIBEZRBETERR Brassington o ° o ° o ]
B BEED bhRDAEL 051 andCatrns (I971) °fo' 0% 0 o Hall
B 2 A S WA o S o
* ’ Jackson and Hall (1975N° (197)
Nu/Nups DIE 12 #1/3% TR T 3 T~10°% unﬁ1gnw
(K13(a)). 010” 10° Gy%: 10 10?
4) REER EYETHREL
; =3 i - d /(G-D) -
AR I T B Dittus-Booltor D 15_??3"5“ fiow ™" mzr]rgukﬂ/fkg.mn P=0.3(MPal |
BRRERAHEE0Z ( BRME ’ 8 I 1000 200 ,

. G=40Ckg/(m's))
. 000 40.0
<, HEFRERECSVToIRD * k2 e

D=1.25[{mm]

ICEBRF— 5 R2EETE. LhAL, N0 —
yHEoBEAFESBRVEE, B 3
BRES BN EVDRDLE, ]

05 Brassington and Cairns (1977) Hall (1971)
B & U%A@Hﬁj}ﬁ}ﬁ’\@%@ﬁl:& Jackson and Hall (1975)
BEENTRENA EVbAS L&, \\W4MNW1£MT

Q -7 I-a o < 3
HE -5k CHELEV. #R 10 10 GReE ° °
HEFEHEICH S 3% OBEREZE K13 HEHEOEE,
HEAMBIEIATWS (FI). Ch (a)G=20{kg/(nf-s)]; (b)G=40{kg/(mf-5s)]
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Investigator correlation
Dittus-Boelter Nupp=0. 023Re%  ®Pry0- 4 )+
Petukhov et al. Nuos RepPrp £ /8 2
(1963) Uo™ 0712, 7(& /8)°-5 (Pra2-3-1) .
where £=(1.82log,oRep-1. 64) 2
Giarratano et al. Nu=0, 0259Re 0« ®Pr50- 4 (Ty/Ts) ~0- 710 i3)
(1971)
Pron’ ko and Malyshev Nu=0. 036Re5°-®Pry'-2 4)
(1972)
Pron’ ko et al. Nu=0. 033Re°-®Pry (Ts/T.) -0 SF {5)
where 1.33<P/P..£3.54 ; H=1 : F=1
(1976) H>1 : F=H-1.4
3.94=P/P..=8.84 ; 0.79=Ts/Ta=1.45 :F=1
H=667q/ {G (he~h,.)} (P/P..)°-2(Ts/Ta) "
0.75=T:/Ta=1.0 : n=3.5
1.0 =T/Ta=1.35 : n=0.9
Brassington Nu=0. 0602Re,°- 718Pro- 50 (T, /T)-0-4®  ( for upward flow ) {6)
and Cairns Nu=0. 0931Re,°- 08 7pro. 53 ( for downward flow ) {n
1977 where 1/Pr=(1/Pr.+1/Pr,)/2 for T < Taor Ty > Ta
1/Pr={{1/Pra+1/Pro) (Ta-Ta)+ (1/Pra+1/Pry) (Ty=Tu)} /2(Tu-Ts)
for Tp < Ta < Tw
Yaskin et al. Nu
—  ={1-0.2(Nu/Nuo) B (Tw-Ts)} 2 (8)
(1977) Nug o} 8 {TeTs
Bogachev et al. Nu=Nuo (¢, /c,») 028 (9)
(1983) where ¢,=(hy=hs) /(Tw-Ts)
upward flow
Bogachev et al. Nu _ (1+3.2x10° K*-° ) at K=3x10-° (10)
(1985) Nu., 6. 85K2-23(1+4. 84X 10-4K-°-%4)-1 at K>3x10-°
downward flow
Nu B 1 at KEK,=10-3 (1)
M. 0. 45 (K/Ko) -2-23+0. 55(K/Ko)°-2® at 10-3<K=<10-®
where Nu..=Nuof.,fy
K=Gr/(4Re,®Pr,)
fo,=(c,a/C,hs) 0 2%
£ 4/(po-3+1)2 at 1.7
U 2o /(9-1) et LIS S3.40
Y=1+8 (Tw-Ts)
Valyuzhin et al. N ( Tw/Tg )" ,
(1985) Noo (Tw-Ta) 1)
u Cyp -
° m(-m ﬁ +0. dexp (1-Tw/T*) B (Tw-Ts) Prs=0-© (Tu/T5) "
where m =0 ﬁw
n =0.5- {1-0.8(D/x)°-%} /exp(0.04x/D)
e ,= 0.8R+N. 54(D/x)0.4
T* = T, when Te<T, ; T* = T, when Tz>T,.

* These are not correlations for supercritical helium, and are shown here for reference only.
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50% < idDittus-BoelterMOBEAZEIEL

feRT, —MReYEoloHYL S BOEE : R O Giorrotono etal, (1971) 7
t (c) & Ogato ond Sato (1972) 4
THIE LY@ 2 Dittus-BoelteroRNiITFEL | S O loetadl. (1986) ]
S2F °° E
~RATH 5. FILICESH0.3[MPa]lDIBED g; ) 3
L a [ s ]
Giarattano (1871), Ogata (1972), B&X T S F st % - ° ]
=z C sa ° ° °J’ ‘2“ o a&o ° ° ]
N . 1 oT%  amo Retang?o2 30 R “Tg
1to5 (1986) DRBEF— 2 L T h s OEEXL E 1. Sioaet = ]
C ~ R
- < N 1
OB ER Y. Pron ko (1972), Pron’ koo F ol? Nuea :predicted value by Eq.(9) E
L € ]
N | : > SSTTTTTIIL VYT Y A TRTTTPITTI FYTTTTTTTY ITYTTTTUTY FATTTTTTTL INVIITE:
(1976), ¥ X U'Brassingtons (1977) DR, 910 o 10 20 %0 40 50 60
he [kd/kg)
4 e T T
F (2) ’ ]
3F Ce. o0 3
g RE ° O Giarrotano et al. (1971)5 3 ] , ‘ , :
- A : _lllllllllllllllll 1SRSRRERRSRANAARSRENAARARSRRERRRRRARANYE RARRARARE}
s F . ° ° IOt‘g,u::!;n%Sgast;)(‘lQn) 3 o ° o Giarratano et al. (1971)]
52 - ) 1 L (d) o & Ogato and Sato (1972) 3
B4t ) E E < J. . o lto etal. (1986) ]
2 f T ; 8 ) . 3
[ el [ 4 ., . . 3¢k ° LI ]
o A, aas 2t 0 s : 1 { C & ° 3
1E 'é: 4800 [® aq.eq:g"a%féa‘?ogn,‘o ac%%“a ] 3 3 o . . ., ]
SN ° ° : 2 F [ oo tye Abpopron Bog0 "
o o Nucd spredicted value by Eq.(1) 3 1 - Fa  o°oce 00 o MO A oA ]
" E E - s ™~ ° ° k
0 Buarnuruatinnids [TAPPPPPR TEVTIVITN FOYPITSTYS FHOVROTTIL FOVTITTIN: ; & Nuea :predicted value .
-10 0 10 20 30 40 50 60 : ! by Eq.(10) or Eq.(11) ]
he tkd/kgl 0 Busenntun il
-10 © 10 20 30 40 S50 60
he kd/kg]
4 e p— ey
£ (b) N ]
35‘ a ° o © ° —E 3_3uu|u||nun| ||u|uuu|uuurnlunuull*rrrrrrrn'p'rrrrrrrE
C . O Giarratano et dl. (1871) J - : . @ Giarratano et al. (1971)
£ F . A Ogata and Sato (1972) " 3 E (e) « ° 4 Ogota and Sato (1972) 7
2 F * O Ito et al. (1986) ] ) 5 ° o itoetal (1986) 3
32F 3 S2F B e 3
S F 2% 4 ] Zt < ;
2 N n.o h ~ C ° 3
o & 00 ° p B F 3
[ ad® 3 ] 2 ° ° ]
N N T I T L ] 3 VY S I DN SR I ]
Tt e pdptont PR . Ll S v :. o o3 °:3'°g%s#g:s=:°°°' T
- ® N ° 3 C . ® N ° ]
F s Nued :predicted value by Eq.(3) 7 E Nucs predicted value byEq.(B),:
: £ ] 5 PF TV TYTIRION FUPYITI FROTTIN PRRPOIY:
o) TTYPTVIU YOtved | FPVITETEY [FTTIVITTL FFOVIVIOTI FITPIVTOTI FIVPOVITE: Q i
210 0 10 20 30 40 50 50 -10 0 10 20 30 40 50 60
he tkJ/kgl ha tkd/kgl
Ki4 2 b EoBBERICLZFRAEEAEHEOLLE, (a)Dittus-Boelterd 3 ;

(b)Giarratano® @3 ; (¢)Bogachevs D ; (d)Bogachev S D ; (e) Yaskin s> DX
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BRUEEELCBETE AL -, R (D) (K14(a) BL TR (3) (K14(b)) X AL BN 12
FIHOREEE, L XCBET ), BHAEHECRWIET 5. Bogachevd (1983) ,
Bogachevd (1985) (K14 (c) B L URMU (D)) 0BERXbEHRTH 58, R(DBLTRG) L&
FEO—HERT, Yaskins (9T it XK 2BERIL, 1tos (1986)iIck 2 WL 20 HIE % (&
WTEHBERBREELBOTOERS 57 LR D IV—FERT (H14(e)).
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FUTk&, #BEELELZIEELUTEXENZNE L. BRFEELSCOMABIL-T
AOONTELN, JITREVEEEFHOHETERITONZEELOWME D &,
AODHE D EWMY Lif5. FIBERIENBRCMD SNBIUFMICHRIEEE L, %351
EERX7 4 —EVEBBREOES LB EBKFICABEHMAEFN /LD TH 5.
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ULoBEXKENT -5 % #1 BWIEAFHEICKERELENLBEO0OEKENT 7

Temperature Activation
L
Ey D i & &5 GR= 2=§ 1ok Researchers Fuel rangc Pressure energy
. e P K MPa kJ/mol
EANIENCE Kwon et al. Gas oil 650~ 715 2.5~3.0 55.8
9 3 8 35 T 1 ” : ” 715~ 1050 ” 23.1
2. 2 BEESHHCH Ikura et al.®  Gas oil 670~ 950 0.6~3.0  60.5
- o i = B ” n-heptane 670~ 900 1.1~3.0 43.8
HENIBHRFOFK ” Cetane . 640~ 900 1.1~3.0 33.7
s (6) )4 ELIH YO Fujimoto et al.‘® Heavy oil 710~ 806 1.0~6.3 34,7
Mullins *© i3 Rz SH Ikcgami ot al. ™ Gas oil 700~ 800 1.9~5.5 69
-~ SEA ” ” 800~ 1000 4 42
qﬂ;.%@@ﬁﬁ*—}% HA LT Mullaney ¢® n-heptane 700~ 1000 1.8 30
BRERENEL. FHE
. . Temperature Activation
X 2 &M THRNFENIERE Researchers Fuel range Pressure energy
K HPa kJ/mol
ZEHEHLT, JXb 5K Mullins ® Kerosene 1073~ 1273 0.1 190
N ” n-heptane ” ” 253
Kuig T COEEEMEL, ” i-octane ” ” 136
” Benzeoe ” i 197
BEKENZRETHHDT, Koizumi-Kitaoka "’ Gas oil 923~1173 0.1 148

Spadaccini ® No.2 fuel oil 673~ 866 0.69~1.65 191
pREIEE Y LHEUDE Spadaccini-TeVelde ‘¥

Jet A 650~ 850 1.0~3.0 158

HETHEFOEKENOWE ” Jp-4 ” ” 180
” No.2 gas oil ~ ” 174

170, Sl - mESH ” FRBS ” ” 180
” Cetane 4 ” 211

SHTHRY — E UBRE, Onuma et al. 197 !2 joctane 1050~1220 0.1 147
4 n-heptane ” ” 160

FOMBEMEIEFTOE X ” No.2 gas oil 7 ” 167

ENERE LI OIS,
Spadaccini DL ', L & (FicSpadaccini & TeVelde  DEEENH 5.

INBLIIBSFES O LR ICKE B4 BERZESKTIC, BAL L CEREMC, RRIICRY
AEHE L, BHEMELI ST+ M I U URINBFRORENEMO AL ETORBMEEKENS
LTHIE LA 9012 X S IcHREAICLT0~90%DKE 7 4+ —E/VEBEHICES - LU
y, BEMICHERBALTEBSE T2, BEHOBEHEAZEZL S LICL > TREE
B L SEMR R AL, BIIEBEHERI LY LTHEY, WTFhoBa bEXE
NEELLTS, BENToEM b x VF BB L T, foff, BHncEmHRT I vE
WML THE KA RES L L, S bz xLF—3EmL .

%2 ICEBREKRDICEH S M BEEFTOBEKEN T - 2L LHTEL.

2. 3 WEHEICLIFEMEROEREE X

HIRE KB TR ICHY F-BEREESRICL > THHET T 2ARROMmMREED,
INEAHERETEKTLEIEERAD Y. AREER THERERKT 5L, AHEHE
BEROBEHEBICIABLOVY v+ F Y v FICLk-T, BRI L gn FIEDI 7w I X MK
P, BTRRPICHRE - BR UK, ALK D&Yy Y Y V7 OREBERL 12D,
TSI B SRR 8o LT A7y, il R S DR THRE h, KEOEE—IT

WICIED B DA RS 0 KRES O I AREER O EE BT EPHEZIEHEICA
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S TRiAELED, i %3 GRHECLIRBOUKEBNT 5

ﬁ\@ﬁm%ﬂm—g—% EEZ Temperature Activation
Roesoarchers Fuel range Pressure energy
CHILEEM UL E 25, K MPa_ kJ/mol
Miyasaka-Mizutani '3’ (Incident shock ignition)
= AEENEZLICEL LT Tetralin  800~1160  0.15 1.2
” Cetane 710~1200 4 2:.1
LEot. #HbB1360K Miyasaka-Mizutani ©'? (Reflected shock ignition) ~34.3
Tetralin 840~ 1200 1.6~2.0 8.7
tWwoaEBETXZ bkE ” n-dodecane N ” 1.9
” Cetane 4 0.25~0.29 7.9
U AMIN AR ARG - Mizutani et al. ‘'® (Without disturbance rods)
Cetane 1180~ 1430 0.85 170
L., 1060KEIFTI3E KD ” ’ 1060~1180 ” S0
Mizutani et al.‘'” (With disturbance rods)
HUBC -t %7, B Cetane 840~ 1110 0.96~1.18 50

BINF OIEHAL T 3 L% — i3
T =1180K T170kJ/mol, T <1180K T32kJ/mol T, 1180K A IBICEH KBRICEN S iz &
oY i 2R g el

&I AT, Yierzbat, % FEE 1 mATROE FEETICARBRETEANL v 2y ¥
THREIIE, ERLII7oI X FEBEROBEARIDT, 0.06~0.5 ns& WL 3 HOENER
TEHEXEHML TS, BEGOERL R VF 13, FE LTk /nolBETH -7z, 0
Wierzba LDWAFEE, BT 5L 518, RILKKRBRLEEIDTFRAKOBKELORBIID
LT R VF =170 kI/molBETH L L2 EXBbE L L, KES O OFBETKOBE KX
BUHCRELILI /v I A POEERBICXES N bDEEL OIS, BRICKSE, 3
Z7uIXMDORAEIEY, BEXENIFMBOREEBICKEEINASALIICE T, REFD
B RNVF —BBDOL, DVICHEBREOBEE TICEKIE LUK B EDTHSH.

KES CTF, BEREKRS Y OEETI0K EWHIEBERTOHEKIEL, KROBrik
IR 5> e DD ZIRENIC L SR OBBRIC L 5D ThH i, o FEIC X - THIFEIC U
HEEGATHEBO I EBELHOAEEZERLT, HERBENIK 2AOAEEZEA L THI.
MAE>SRELAMDERENSRKHNEERE TS LT, KEHEEEHRICU & HELERLEx ¢
BLEAMHFLAOLUTH AL, THELY BMIKETTHKIEISLIICKY, REToE
LT X IUF —i330kI /nold, BWEICH -7/, Thid, Ledflick - TRBEK LM
DREVE LY, MBHDOBRVERIL LD EBI SN 5.

UEOHEBREEF - 2MOELDHEERIDLICHEL.

3. RALKERKDOBREK
3.1 EHEHESCIITRAKOEHEHK

Burcat b “'® I3 X BB T, Cookd Williams ¥ i3 ABHE®H T, Krishnand Ravikumar
CORRPHRETIRFESIEAKL, BRKERLIE L. RS 20 4 900--1700K
THEBEDERE 1T - 7cA%, 1100~1200K 2B ICEL T F VL F -2 RETE I EEF R0 L.

BT 2P HEHOHEHRAHEL TV AEY, BREEREOERTHLEERLH 5.
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3. 2 HEKERcEE
ShizRIVKERIDE K
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Temperature Activation
Researchers Mixture range Pressure energy
K MPa kJ/mol

Burcat et al. T8 CgHg-0y-Ar 1250~1600 0.2~1.0 171
Cook-Williams !9 C,Hg-0;-Ar 1400~ 1800 0.027~0.04 188

” CHy~0,-Ar 1700~ 2400 ” 146
Krishnan—Ravikumar 29
CH4~0z-Ar 1600~2100 0.1~0.6 188
Yoshizawa et al. 2V
n-butane-0z-Ar 900~ 1700 0.025~0.5 166/ 33.9*
” n-heptane-0;-Ar ” ” 129/ 64.9*%
” n-octane—0g-Ar ” ” 161/102.2*
Asaba et al. ?Z)  CH4-0, 800~ 1200 0.7 86.2
# GH4-0y/CHq—air/CHq—-0g-Ar 1200--2200 1.0 221

* (High temperature datum)/(Low temperature datum)

£5 EHEQEICERS A

et T X Uil v TR

Temperature Activation
Researchers Fuel range Pressure energy
K MPa kJ/mol
Mullins ® Kerosene vapor 1073~1273 0.1 190
” Ethane ” ” 205
Zimont-Trushin 2%
Kerosene vapor 900~1100 0.1 168
Freeman—Lefbvre **
Jet-A vapor 930~ 1050 0.1 167
” n-heptane ” ” 167
” Propane ” 4 167
Ue jima—-Onuma ‘25 Ethlene 1000~ 1220 0.1 130

4. Wb X UHRBYIOBERE X

BHS 2O 3EERBORICEIILGIRRICBEE L OS5 L TEE,

3B LIICEBR
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(Molecular engineering problems in heat and mass transfer)
3rd ASME/JSME Thermal Engineering Joint Conference
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Ferst Announcement and Coll For Pagers

3rd INTERNATIONAL SYMPOSIUM ON HEAT TRANSFER,BEIJING
October 6—10 (Tuesday —Saturday),1992
Beijing , CHINA

ABOUT THE SYMPOSIUM

The Ist and 2nd International Symposium on Heat Transfer, Beijing (ISHT , Bei-
jing)were sponsored and organized by the (Research )Institute for Thermal Science
& Engineering, Tsinghua university ,and supported by the China State Education Com-
mission with great success in 1985 and 1988 respectively. The 2nd ISHT Beijing was
co-sponsored further by the National Natural Science Fundation (NNSF)of China,
the Chinese Society of Engg. Thermophysics (CSETP)and the American Society of
Mechanical Engineers (ASME). The papers presented have been edited by B. X.
Wang and published as the Hemisphere’ s series {HEAT TRANSFER SCIENCE &
TECHNOLOGY ),in 1987 and 1989. It had been decided by the Intn. Committee and
announced at the closing ceremony of the 2nd ISHT, Beijing that the Symposium will
be regularly taken place one time for every four years »to supply the chance for inter-
national exchange of new informations on new ideas and new achievements in the
concurrent and expanding fields of heat transfer.

ANNOUNCEMENT

The 3rd ISHT,Beijing will still be sponsored and organized by the Inst. for Ther-
mal Science &'Engineering, Tsinghua University and held at October 6-10,1992 in
Beijing.
Symposium Chairman; Professor Bu- XuanWang, Director of Institute -the organi-
zer.
Topics for the 3rd ISHT ,Beijing

Papers submitted for the 3rd ISHT, Beijing are solicited on all aspects of heat
transfer ,including,

1. Fundamental researches on conduction,convection and radiation;

2. Heat transfer with phase change ;

3. Two - and multi -phase flow visualization and heat transfer;



Flow boiling and flow condensation
Heat transfer in nuclear reactors;
Heat and mass transfer in porous media;
Radiative and combined heat transfer;
. Biological and cryogenical heat transfer;
. Heat exchangers and industrial heat transfet;
10. Measuring techniques for heat and mass transfer researches;
11. Mathematical simulation and modeling on héat and mass transfer;
12. Other related topics. '
The papers dealing only with mass transfer or/and hydrodynamics,not associa-
ted with heat transfer ,will not be accepted .
Working Language English

o .

W o NSO

CALL FOR PAPERS
Prospective authors are requested to follow the schedule given below,
Abstracts 200-300 words and three copies should be submitted before Dec. 15,1991,
two of which are to be sent to
Prof. LIN,Zhao -Zhuang
Secretary General, 3rd ISHT ,Beijing
Thermal Engineering Department
Tsinghua University
Beijing 100084, China
[Telex:22617 QHTSC CN; Fax,(861)256—2768. ]
Another one copy can be send to
(1)Professor I. Tanasawa (Institute of Industrial Science , Tokyo University) or Pro-
fessor F. Ogino (Department of Chemical Engg. ,kyoto University)
for Japanese authors;
(2)Professor W. J. Yang (Department of Mechanical Engg. & Applied Mechanics,
University of Michigan) for USA authors;
(3)Professor F. Mayinger (Technishe University of Munich)
for German authors;
(4)Professor A. Dolinsky (Institute of Engineering Thermophysics,Kiev)
for USSR authors;
(5)Professor LIN,Zhao -Zhuang also.



The content of the abstract will be the basis for acceptance of the paper for presenta-
tion at the symposium.

Notification for Acceptance of paper ;before February 20,1992.

Deadline for Accepting Complete Manuscripts; April 30,1992.

Further Information for Session grrangements ,organizations concerned ,social events,
fees and hotel reservations etc. will be mailed by March 30,1992 to those who return
the attached reply form to: Prof. LIN, Zhao-Zhuang, Thermal Engineering Dept.
Tsinghua University , Beijing1 00084 ,CHINA

REPLY 3rd International Symposium on Heat Transfer ,Beijing
FORM Beiiing , CHINA October 6-10 ,1992

Name ; Prof. /Dr. /Mr. /Mrs. /Miss
Affiliation (Position/Organization) ;
Mailing Adress,

( ) I plan to attend the Symposium

( ) Iintend to submit a paper

( ) I wish to obtain the Symposium informations
Tentative Title of the Paper

Name(s) of Author(s) ;
Accompanying Persons:
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