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Laminarization of annular duct flow

Shuichi TORII, Akihiko SHIMIZU, Shu HASEGAWA

Experimental study was performed on convective heat transfer of air flows in concentric annular channels in
order to clarify the criteria for occurrence of turbulent to laminar reverse transition (laminarization). The flow
channels both with and without convergence were used and strong heating conditions were realized so that non-
dimensional heating parameters exceed the proposed criteria for the laminarization of the flow within circular
tube. No laminarization, however, was observed when the channel has no convergence and it is supposed that
the annular flow is seemingly less vulnerable to the laminarization. The heat transfer with convergent passage
shows some laminarization behavior and this trend is seen to be enhanced as the heating level is increased.

1. #

BiRAT AP ORRIREN BT A EELMFERE L L
T, BHMOBHEMABE L wbhBLDONHA, Th
3, FrryRAVAOIEBID LA WIEPELREE
BHEEHIIEAETHAIZLISLT, MhHNFTHTE
TR R BB %R T Z & % W\, Bankston!, Patel 5?2
ZEL s THNOMEHNER THD L SN TS,
MBEEEAZ LILL > TBRLFEET S Z L,
Moretti 5%, Tanaka 59 %2 EWZ L 5 T TIZRENT
WA, —F, BRAAFO X I IEVINEE S 5
B H G HIM VREIE s KB b 2 RET A M
BhhH, Lrd, BRERFVZFECTE, BRZERTAL
DIZEEHM O L A )V LR B DRI X
TEL, WHWAEBBLA I AMIBIZEDEL L0
TEZOEHRMER S SIZRE V. MADREREIHVIGE
W, R OME R OB L S EM L A
IV ABOETHAEE SNSRI b EER

)

HibizoLd 0, HEEORERERO L, G IEIER
BREFE LR, LihoT, FOREOHEE, &
L illT sl NR e BAZ L REERREL
HoTwnh,

T F - ERLF SRR
C AL F-TRTEER

ek, HEADFRNIZE L Tid, Coon®, McEligot?,
MBS 72 EHRBRIAREDFHELIZR L TV,
EBROFLIEKTH ARIKME IS L TR Z0ORESL
R LiZonTHT L ORI Sh Tui v, RS
i, ZoO&) ERRICES, RREBEHNOEAE 1)
HREEDTHRAEMBIL > TIET 55, 2)
WEEARAD Z Il ko TMERIT% I BE, ORAIC
DVWT—EDZRRBERF TRV, BitltEENE
BRIV ZOGEOHGERECETANRERS S
EEFBHELTVA.

2. X B K B

Fig. 1 \JZARBRBOEAL R T. ABIH KD
AFVLVABY LV AENS R ABRIRFEETH Y,
ZONEORNEIX 406 mm, AERZ 4mn THEH. A
BLELTERN2ZKDRT YL AR — AL 2% (A
E3mm THE217mmn BXLU272mm) AV, £
DHEIIIRER Lo IBE M D Tw D, £
Btk e LCREREHV . BRI, BiREr o8
RABIZABRIZNY » ¥ 77 4 ¥ Cilileg i gLk
LEBBLELN, TORESOEEBIERXE Y TH
BN, BASEAE R~ s h s, ERK
HFAE# M 2o AR ENAES 1.2 mm £ TE
AT L) A TR EHEEE L Cith t i
B AR—HHBHENRERIWOELTRRSS S
DOTREBREI IR, NEOBET IERENEN



RREBAOBRILERR BT 5058

EMBXM T RO ZER T - 7. BIEROBER % X
Bl HEEFFTMASEE Y, & LICEHFONEE
T8R4 v R L Th CEHMREHREHIHIL T a. Nk
HoERAEORNE X, NEONEREICARy MEE
L7228 /DO AN—TF LA VRABELEHNT{T-
fz. TRSIE, MBEBEEL»S 100 mm OMLE LD
11 100 mm MR CAAMHRICEE STV A.

WA T L £ A2ERICBLTIR, RED
H%, Fig 1 FOBTRT LI 27— 3% L2
DERYER . T OBOMEE, HEBE%EE Tt
—RWEREE (REOMEZEE, 105 mm BLU 217
mm) T, MEEBEHS 250 mm T TORX B AHET
Weny, ZoRIBU—BIERE (REOSMMER
300 mm) & %%, fEHEEHAVAEERTIR, HiRX
BB TAER 2 HhOFMIC 20 mm BFECHLY
5 7.

BETOMERIZ, REOHMMEN, S5 (hiEELL
T EORRERBEL L ERE L TR, ko~ s
22X NVIBEYERLE BEERROBETEICY
ERNVEOWBERRE X, BMEEFRNC KD ABRE

i 441”’)\\‘5
05 44{ i H iJ
Silicon Sheet

Heat Insulator
e

Elsctrodes j Radiation Shield

dl  Vacuum Vessel

v
I

0.

or #27.2

Bellows

Spacer
ity

—

U

L to mixing chamber

Fig. 1 Details of heat transfer test section
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Fig. 2 Variation of wall ‘and bulk temperatures
along test tube. :
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Fig. 3 Nusselt number for lower heat flux (without
channel contraction).
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Fig. 5 Comparison of experimntal data with
proposed criteria for laminarization.
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Fig. 6 Variation of Nusselt number along test tube (with channel contraction).
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