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AFw3CIE [Study on Swirling Flow in a Vertical Pipe by Phased Array Ultrasonic Velocity Profiler] &R L.
6EILVBREINTVS,

% 1 ¥ [Introduction] TiX, HEEIFIER bIENREEMEED—D L LTROOLNTWEZ L %R LI L,
BT AFEBT T M DIBHE N RO T, IUERIFEARE L CHEMA S, B L0
FRROBIFICB O TRIREB N E RS Z L 2T D | 2 OREENIC & 5 EBURED 2 7 = X L2 RHT 5
72D, mE L BAE A FAEHT (Computational Fluid Dynamics: CFD)23MME T 5723, CFD ICUERET
WVORBRGECHREDTDIZIT, WERHA RERLOWNIF T A —F 2RO LERT —FPUETH D = L &l
NTCnD, Fo, EEROXRRT 5 & LCHRESHUSEE CHD I & ik, BEHE S KL OmREHER o
BB 2 B OR 5 FERE M FIE OB A RO LN TS Z L AR L, 7V ABEEZ AV FETH
% BB B i 3l 5 (Ultrasonic Velocity Profile method: UVPIR) &G L7z 7 = A X K7 LA BE sy
Tﬁﬂﬁﬂﬁgﬁﬁ%ﬁ‘ﬁ‘é ZEEHBE L, EROBEFAITFEEME L LT, AMEDOMBSIT. BEROHENE
BARTNEB,

% 2 & [Experimental Method and Sensor Instruments] Thk, 72 Uik % A\ /- EEEGRIE A48 & KIatia
HEOWEG L BUYE EOTRRER~TZ LT, REHER OV 7 F % )L & il L7z & M % 5 A L CAHE
REEDD Z L &R, Fle, 72 X7 LA BIRISAERFBBERE O RERBRL & THL LTV B EINT
bHIDEFORGME L FIX UVP 3B~ OBRAPRECTH D Z &2k, 7 A X RT LA BEHRES
BHEZBAR T H1e0Iid, 72 A ART LA BER Y — ADOERNREE 2+ 53R~ E TR BRETT 5 0%
ERHDHEEAL, TR LT, BERENFER, R78, BrEoyF, RTB, BEEAHEEE. &
HAREDNTA—Z2EBR LI 8 F v XNOT U IFRAEITV, TR 2 ERE LT/ V=T 47 n
=7 YA RO T ER/MEL T 2 A ART LA B Y ORBER LN LTS, £, TxA A RT LA
BEFEESAAEHE 2 BRI E A S 2 2 oicid, THEGGHICM O HITFE & OLEBFIIALETH D
TEEBRAS, FHAIFEELTUAY— Ay va s VEST T4 —ERRY BFTC. HRRUAY—F YO
BT AERLEATV, HBEROEEMEEZRL TV 5,

% 3 % [Experimental Investigation of Single-Phase Swirling Flow by Phased Array UVP| TiZ, % 2%
REPLAER L7 icf LT, =— FA7e—T%heF0V: 3 RTERHC L 0 v SRR L M LT
Vo, Fiz, TaxA XRT LA BEHEMESFHATEICSHIER 8 F ¥ XA/ Li—R L AD a8 — & %
A= Ry =7 L AT LAY 7 U =7 LabVIEW % AW (5 5403 Y 7 b VT e LI LT, &
ENENEEORERLE AV T, RRRSEEEE S HIRE R & BREY s ey TR BIRE SR DK R E
ATV, REHHFEORIELZ R L TWD, (7, RUWRE AV EERRRAEED X 5 EEN BN EAELEE
AEERANT, 72 XART VA BERIOEDMHIE TR LN DRMEHNY M~y 7 a2, EEECEH
ALEDOEALIC K Y i L, BAHERNROME 2B S LTh 5,

% 4 % [Numerical Simulation on Single-Phase Swirling Flow| <Ti. JLHE AT = — R Th D
FLUENT &\ T, % 3 ETORF & [F UBEMAR TOMNG LM CREREBIT 21TV, 72A4 X7 LA BE
B RS ERIE CR LN D RN bl v 78 L OBHF RSV A AT J5 1) D e ) S35 R BE 3 A & AT A
RELBHRF L, WS O»DERET VO H B, Symmetrical RNG(Renormalization Group) k-5 L 23 fEEl b
AETIIRECTHD Z L 2RI & & biC, EBRE & BEMITE S DR E ST OR—BIE, R CIRDIE
MEIC L DRENFEETHY . ERTHLNTMFONIEZEET D &, R E 57 I EERRAT & E5
ETHFICRN—BERTIEEZHALMNILTNS,

% 5 % [Application of Phased Array UVP on Two-Phase Swirling Flow | Tid, F2ECTHELLE 7 =2A X
7 VAR RTE AR & T P SR AR E A L. BURME T ORISR 2 B L2 b AR
HROGEDOEREFMZRE L LT, MEELT AN A7 EAVERE EAESHOEEKZE, U A¥— -
Aya » NETT T AIENLELNDRIAORHIELRE ST & RFTAA REOMOMEL Z BRI L, =
TEEE RN E OBV L 2 MEEE L OIS TH 2 LICLV, T oA X RT LA BERTGES A HRIER
RIR —FEEREHIC B CHLEHTHH Z EEZRL TS,

% 6 E [Conclusions] TiL, FEICBVWTELNIZREZENL, BHRELTELDHTNS,

CHEET DI, KWTHEGHMNCESOCTRBEET LA BV Y ERET L, 7=4 X7 L BERTES T
Fha REMENSE FMEEEREHICER L CZOMABEBZH LML THY, T¥ EBIUTE PR
DLIABBRED, LoT, FiwIIEE (TF) OFGRE LTHoMEH b0 LROOND,
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