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THE EFFECT OF SECONDARY FLOW ON CURVED FLOW
by Yoshio MURAMOTO and Shinici 1SIIIDA
Synopsis

This paper presents the hydraulic behaviors of the upper layer and the lower layer in
curved channel flow in consideration of the effect of secondary flow.

Firstly, as for the flow of the upper layer, we developed the fundamental equations of
motion and continuiety including the velocity components of secondary flow and examined the
effect of secondary flow on main flow.

Secondly, the behavior of the lower layer is presented by the two analytical methods
considering the condition of the boundary surface between the upper and lower layer, and

the equations of momentum and continuiety.
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Fig. 5 Typical examples of water surface profiles [Eq. (25)]
(g=980cm/sec?, i=2x10"% B=25cm).
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Vh—8)+ S:'z'dz 0 (29)
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3(r) =mh (€3] (30)
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gi(m) = S g(n)dn= oot @D

EEDLEIND, 22T, v AHSAELE WS (1) ORELI T, m FIO gi(n) BEBEAKLE 5,
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Fig. 7 Relation between 8/h and . Fig. 8 Relation between 7, and m,
9/ V and m.
no= m—3+vV(B—ai)? 3)711(%117*75)7(711 -2) (32)
3(m—2)
ki, BAM v & EEHOFLE V DLk
v 1 . .
V" ~ =y fm 2m —3)mo+ (B =D b + (m —2)ni} (33

Tz bbb, m~m, ve/Ve~m OBKRERRTHL Fig. 8 0Lk 5Kikd,

DE, CORBETRE n #ETHZ ik T, FEHO AW, V), U »oTFERD, 30),
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(3) TEROFRHhORYF (1D

Wik (1) DR HES T, FTEMOFHEDBER &

(i) =2=0 s u=0, v=0

(1) 2=8(r) ; v=10, dv/dz=0

(i) =2=8() ; u=UW), du/dz=0, v=V(r), dv/dz=0,

ElDo 2/8=n LTBE, u HFERENLL @AKT
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u(r, )= U e(m) = UG (2n—%) (39
Yigh, v STRRETE FREC =Rt
(7, 2) = V(M) = V() (@ +ba? +can®) (35)
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_ 1 4 9 Vo
= s it (3n 200}

_71 —Opd —3n2 _vl.}
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V(h—8)+mdV=0 (36)
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1 d o _quvdh _ 10T 4
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LAy gz} - L ey de— v 2 . ¥ dz (38)
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VLod sy — _yedh U 40
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1 1
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ms= S;(l —@¥)dn=7/15 me= (dp/dn)n=0=me(n0, v0)
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ik, (a), (b) OEHREGN, BN, WRO=NTHEHLIN, ThboRwk Tk UF), Vi)
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ThOORE BB e RTERL, RECHE CEVREE AV ILER S22 B 5,
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TR RS N 2 B S,
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4. #
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