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5 A%
5.1 ABEBRELEICBIT5REEAIZONT

ARD & 51T, 6, 25 45° DF D IABBSEE ORENOILMFIBE R ORI RIX, Bfttm, &
FLEWRAER S Lg/hy, AELRICBIT D VA VA Rey, BIOFHELL Q,/Q) DEELZTH, ZhiC
XL, ERERICLDEAMHBERIL, m & Q2/Q) DEBITZITI B, Lig/hy & Rey, PEBIZIZLALES
ThnZ EBgnotz,

IIZT, ¥OFREREEBLRT S,

Y, M50 10 ETITRShD L)L, EROSEFENTENORETER AC LITBIT 5 HBHTIE, 4
IEER DT LHTERIC D D L m & MBIRFICELAMELL Q. /Q1 CE S HEHRER & DT
RNEBL L O LRSS,

DER, HKEEFTOBMILCTRABRIRENOEESL EITA LR TES, —RIZ, HIiALA
SIEERNOHVLBERSKEARN 12 LR L-MEEE TS, @ERSEE LT, H1icBnT,
hi =h3 THBHLIRFIEEDZ & THY, pipe junction &IFEIN5,) FOBEHEASEFICBOTIIAS
LERBOENDBHRTH>TH, REHEORETHBIOXENORNAH=ABEEDO L S5 IEh, L
DHEDOENIERICBIE LRV AL ORBENDH S 18, 5% 1, [IEFNRNLZOLOBRENERI L
RFVHEREEZ o TS, ELRICBWTUIMEMEEEZEE T 2 LIIEHETH LA, BRICBIT 0L
B LB THI Z ERBEINLTVS,

WE, BEPEGLRBEROBEIZOVT, HhoBEOHESL R TAS, MEMEEERIT, AEENIC
RESNBEBRAT 7 VABRER CER SN R FEEHE2E T 550 ALBISEE R BV -CiThhk,
STIEFAEE 0, 13 45°, AF LRICBT 2ERIE by 13 25mm, FEEIE50mm T—ETH B, TA—TF v
A7 BRI LTHNERRE L, Bz S0MREEoRhER~Te, R0k 5icis bk, ®
B, D IAWRTHY, TOTHREIIER LICHho THEIEDAS, THD, Rpe HXEAY O LIRAIA
E 26 HBE Lo i OBEH EB ~OFER TH D, Sps & Rps IIAFEER AC L TRIEE L - o Rl
REBFERTH D, Rpap 1 Q2/Q1 B/NE BEXILDAS, BBEE DB Lich 2 Lo Rigd, AETH
AT D Dy IEORNBZTEAY O THAA D »H3HT 3L %, BEDC LIKBIT2EMNEATH
Do Sra2, Smrs BL U Spap i3, TR ENXEB I ORBTICRIT ZHBEEM AR T, £IeBFaHE
FRICHET L BB THD, XELARETRITL, RI5IRENA LI REEFAEE T —0 K
RNREET S,

B 16 i3, BRRSRHEE LT, m =20, Rei, =500 TQy/Q: = 1.0 DRABEINLBIOBES
AR, 22T, SIEERORNL, FEE AT a-a TEICE L THBENTHE D, aaliEH o FH~
83mm TOBITI LI OOMEE TN TN c-c BB LV d-¢d WS MESZ & & L, KETHICBITS
i Vsiic & Vsiac DERBIRESHFMOBAHEER 16 OARITR Lz, RICROND X912, Q2/Q1 75 1.0 DIk
BIiZHDEETH, BEAC KB ITNO—EITFICEKE THEICRA L, HECEEFRORR S EE
W Vsiic & Veiec AT D0 VBour & Veon 1%, A& LD E « TEEICH 5 56 Ds HEOERE
PEEIEDR S ITESWe L &, HEEL TEE ER-BEETHD, TO—HDOMITAE FHHBT Vauc
WZERY, RIERENIEDR UFRERTE, ZOBRSIIELOTREY, K15I5R8h3, &%
THEXERNCRONDEERF MO RR D X0 ZRFEIIZZOBEREL L2 > THEEEIN S, Viow
& Vpoip 13, —FHDEIA Voo 12, ZMRXE TIICERD L 25D Vpew & Veon & IEEHEHER R
2% UTROWETH S, My 13AFER AC ECHBENAE Ulc L X OFME A Rys 2D O T, My
DEITHPNTHREERD L - TEREAOEL 28> TEXENICKRAT S,

FIBEFIN Spo 13 B BHIRAERICB W CIHFEKEBRICHEY 35288, EEOFI TR X b THEMEREEY
boTND, TG, Spy lCBWTUIEMEA Ry, NHOFM L, & Ly B, A% L - TEELELZ B>
THALTL 2BEHE AC EOHBECE S MRICERT 5% M; & My O—8% 3% 23R A CHEMEI &S
T, Sro I DMK TIERAAITIE S KWEEA TN TEETM~HT 25, BHROBEL L OB
REBHDVRBLXERNERTTHREEHIAVEATLTIRNERY, LArbIhbEERICREES
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2,

T, BERETDH I LR, AT LHREAERICEIT DHEEL 2(=50/25) BEOHE, MIZ=KRRE
HIREEIC H B T L THD, BT, FIBESUS Sre, Srs 3 L ¥ Sprap AEROFEIIL, TRITHZIRIE THHM
KRB LTV DT TIERL, BhOEERERIV/DAIWVS, FICHBEEE O RERLFARHT 5 &
Rz LWIRERI TR END L O RRBICH 5,

AEBEE AC ITH O Al E HRRICER T 5 OBk & B 0 AL EE BEA O _RENISHEE
WCEMICER T AR, EEOILRKCBITAFEABRH S D 14 EFTIRT LI RBEERTIHOLE
Zbid,

5.2 BRICHTHIOERECRIETIROZEIZONT

(1) nEcEZ2nEBELAROHA

MR SR RIZ BT AREAE L UBERBRICBY ABRAOLFKIISET 2R TH D, T2 T, MK
BEELTERTEHZ LTS, BEAKRNOMLEORBEEHEERYBRMICERETHZ b, LEBR
CEET A RIVESAMERE L BEICBRTA A e Twa M, 2721, MOBIRNOBHIZ
BHBMBERRETDLORIEL A THY M05L06] 2 FRIMEOBBEERL, L—F—%
AN HAIEROBTZ2EY TERVICINEBALLII ETHHDOTH DS,

—F, MBRPEREICEDIERICE Y MERICRE GkEokiln) BEREND &, PRERICKERE
NERBRENR, TOENNRERE oo THFIRBNS TE 5 &35 ERWK (poststenotic dilation)
OHENEZHEAFMCEALL S L T3Z2MBEE ST LI o Ehilkegk o ngEs
BfEAORECREHICHESE2EARD Y, WREASCOLBREORKEIEEL T, BIREREDHE
AHHE L BEERRY 2 b o T3, 8k - AR UL, 2 Y arI A A—EF2 AV TERO RBEERERRIC
B3 % EB %17V, Roachl® iz X AR A D KRREREIARES & CHHBIARIC A TEIZRAEL O < » TREFHRD
RERBZRAE LLERER LR - BELTWD,

22T, AFRICBVTHRE LBV IABZEISIEE BT, o X 5, FEBLUIENIC
P BHEE LRI TN B TRACBOWTERICEMNET 5, Thid, HEEAENLXE~RATD
BRICBOWTBEZICR LD, WERHENETIRNOBEREZHA TVH I LIKERAL, BAMhE
BB DB OWTERT B,

(2) BARRIFICN T S REEHIRY KL

— iz, MRS C OB FESidE—a— hRETH B, NENKN Imm L EORFIZBW
T, —a— brREEDRLTIY, DFEZAE TR, B, FERHY, EORIRMBLE
{33, Mgk 3 RITHITHENT 52, 2RIAETAMCE > TEMHMITIXE LWERREOND, £/, @
RITEEHTRL, HB%EZ LOREERTH- T, ThRMEOERICKEREEL/LELLND
20L21) X5z, MEORRBERABREETH0EE TILRL, XEAV O EWETITHRAA, K1
BLR2EBIBEEED, KALEET IR, RhoEAMDERRIALOFEIIL>TEbLA 22
DT, T TREFBREETIEVALBEZBEENORNE LTEET D,

(3) BERADTEN '

IR BRRIBIZ o T hH, b NOA XOKRBIRNOMFESELFEORIEICH D T & 1R p3 7220 1231 [241.125]
HmoOWREEHERE LT, SEHICBT3EMERIFEORNIE BT 5. EEOWNIZEBWTI, BR
DL Hiz, AEER AC EB X UOXEEER EB HicBWT, RIERRE2RTIESSAMAEBRSHREN TITIC
RBEEDEEPEMEREBZLTLV, .

TP, MsMAbTETIIRADAD LI, BIVALBFEBEEOFRENLOXE~HATIHNTIE, ¥
AV OEFAA E»OHBENETIRR, AN AAEE b 2L Itk2s (R2BLUN15), L
Mo T, HAE FEWHE) ZRE-BICHEE - BXPIRNEERL TS, LEAHEREZERAT 28
WCEABBETL, BlEEE A TALETS, FMERANTRELWELOEARRAETS 22, 5
NbEoTMEEOREEL, WREEBEORA LBERBERD D LWV IFYERRERSRESL TS
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191,231 22 A T, EAREABRAOEHBBIRONEHRICBELEZX D LB8ELXbND, &
bic, HEEERICET ARUTLBRERARDT, BIREECH L TR R B R Thhay RO &R, $ilji
BELZZITRLTVRRIZHHTHA 5, TOM/R, BIRIGHERILL THRESRETSIZ LNELLND,

SEW, M55 TECBIVCHSMORI0ETIZRALNS L 57, AT LEHD THRAOFECEIT
BEEHE AC LICATRHBEC OV TERT S, —iZ, MHUDENIOWVWTRS L, FEEcE 3 ENE
FLEMBCLIBEALREORER, EROEXENOIXE~HATIMNOBEITHLERT S L/,
L, AFLHREY ARSI 3EARBIEWVMELZ AT 20T, ERIERNLE LT VIRE
23, FEERICBOTIRAT EHE» L XEN~ORBOBE L FRISAVENERET HDT, AF
EHEMERE~FEATIRNAOEA L RRIC, LNOERIC X 32 MEBEOREIIMAERIRORAE L B
CEEL, 7, HEERICRSWOCMED b MEBEA~ORBEOHBRHE HoR SN ARTIT, IFRESY
LT WREBICBM D Z LT D,

Ebhiz, BRNOEBRORNIEER LREKE TH Y, RENICESTITAMG A2 LICL50EHE
EITH LTI L VBB R TIC S 5, XENHBEERR X OAREER LiCiiT 2 FBESR OB E AR
BZBWTIREARLEREL, 20, FHEFERNIZBIT 2B LVENLSRANIE I OESIC L Y MEFEDORE
WRWMBLAR Y, WKEZHRBSEAENCAT CTHIRBBET 22 LiIKR25, BRETHE, RBRTA
MLEERRRERE LTI ENTFRENS,

IRLORBEIDICHLIZT I, 4%, HIKAEG, ERLm, FELHRRUERES La/h,
FE EFIZBIT D VA J VR Reyr BLUWREIL Q2/Q1 R EDELIZEL, MBIFRSRZ &S O ICFHEMICH
RIDLEND D,

6 Ha

RA EEERDIEAE 0, 2 45° OBV IAHTSEE OEFICR T D MR 2 D720, FBRADES
A E AEREE LIC R DRIBER L ERMICRIE L, BERMITER LR - B8 LI,

RRICAW IS EEROFBHESRIIESE TXEAY 0 ERB LU THRAARSKCAZET S, 20
WEIC LY AE ERAUERRE Lig/h (b AT LHRAEROE) , @Hkm, VA VX Re, BL
U\("’Egkb Q2/Q1 BT 2R OAREEE LIZRT RN o,/ ZEBOICHRATI LN TED,

BoNEHREZERTIE, DEDLBYTHD,

(1) BRIZXVEONIZHBES 7,/ 12, Lia/hi & Rey, ICIHFEALERBRTm & Q2/Q1 WIEFT
b, Fl, —HRIZ, 0, ICEBRICm B—ETHNIT Q2/Q PHEME L BITHBDL, Q2/Q1 B
ThiUEm OERLE EBITHL, E5IC, Q/Q B—FTHIIL0, DR L & bITHKRT 5, RN
CEBRIZEIVEDODNIEROZERITI, L L HITHTHEANDH S5, 6, 2390° DL EHRF/H/PE,

2) ERIC LV BOIER %ﬁ%ﬂhﬁﬂﬁkia%miva?mé< EE O IR R
Rz X 2AMER LD b4 ERRICE THEERE LTS

(3) 6, 2390° BLTN135° IZRITHRHRE BB L, ERIOBITERICERBEREBER TS LICLY,
FEREE R BT B EBORNOMBER LMD Z LBFHETH D,

(4) EREE HEBROBITEER O L) 2ERAEZRTRELZHRA L, HBERICH U COIATREICRD
EHRHBXERTHS L) Z & OMIZE VALBGEERE DO _RENBE DO TREVEER
EHEZTHHHDEEZLND,

(5) &I, BARAOMEOWIICOVTHERL, AERBIUCXEATRNOEEG L b, HEFERAICE
WTAELBEN ERERFRT 2R OBNEREFCB I 2ENO LN MWE 2 RE SE 5 RR
LY, BREREORELBE TS AMEEICOVWTERLI,

BV, AHRELERETIIEL, XRREICH ) SheBREAFRRE - AEHRFENEE B
RFFEBCHEEZRLET
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SUMMARY

In the previous report, the analysis of the turbulent flow separation on the wall of the main conduit in
a pipe fitting with branching angle 6, of 45° was presented according to the same manner as 6,’s 90° and
135°. The flow in the pipe fitting was analyzed by the free-streamline theory. Then the separation point
of the turbulent flow on the wall of the main conduit was analyzed by using the boundary layer theory.
The calculated results based on the analysis indicate that the separation point z,/h; (h1 denotes the
upstream width of the main conduit.) depends on the area ratio m, the length of the upstream section of
the main conduit I;4/h; , the Reynolds number Re;,, and ratio of the lateral discharge to total discharge
@2/Q1.

In this report, the experimental results for 8, of 45° made on the same conditions for the analysis
are reported. The experimental results show that the values of z,/h; depend approximately on m and
Q2/Q: similar to 8,’s 90° and 135°. Aspects of the experimental results may have been caused by the
steeply adverse pressure gradient along the wall of the main conduit and by the intense secondary flow
peculiar to the pipe fitting. When l14/h; and Re;, are large enough, the values of z,/h; obtained by the
analysis and the experiment become approximately constant in spite of 8,, m and Q2/@Q,, respectively.
Generally, independent of 8, , ,/h; decreases with the increase of Q2/Q1 when m stays constant. It
increases with the increase of m when Q2/Q; keeps constant. Also it increases with the decrease of 8,
when Q2/Q: remains constant. The values of z,/h; obtained by the experiment are usually smaller than
those obtained by the analysis. Therefore, the separation point of the real flow exists farther upstream
more than that of the analysis. The outbreak and development of poststenotic dilation in an aorta are
discussed according to the results obtained by the analysis and the experiment. The turbulence in the
separated regions worsens to the aorta. In the separated region, the flow velocity is comparatively lower
than in the main flow; therefore, the aorta is apt to be injured as a result of unsatisfactory nutrition
from the blood.



