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Research on Critical Water Depth, Froude Number and Hydraulic
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Abstract ; This paper presents the calculation method of the critical water depth |, Froude number and hy-
draulic jump of U-shaped channel. An iterative calculation formula for the critical water depth is pro-
posed, an explicit formula of Froude number is given as well. And at the same time, the equation about

the hydraulic jump of U-shaped channel is deduced. The comparative analysis is made of the measured
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data cited in reference(7) ,whereby testifying the equation reliability.

Key words: U-shaped channel; critical water depth; Froude number; hydraulic jump

U % Y230 2 B AV G | HE 7K R s B 78 7 g 33 iz
RO s i1 2= W E 190 = ) Ak sl O e A
SETRAE IR KRR T S AEWT IR b, CFIR AR IR
PRI EECRUK BRI 50 . U TR IRTE 1 /K BR 2
HEFUE 7 T A ), R X UK BR B A ST
B SL

SCHERLTT[2 138 8 T U JB 538 1E 7 K IR AR )
e R TR AT TR Tk DA B AR A 2 SCik [3 1[4 15k
A TR oE T 83X (RE - FRESTE W
Y RE m < 1) IR GUE R m >1) U JE
A IEH KGR LT E 5 5 5 SRS 1 f U B3
TH AT B — 1 AL A R AN IR = AT,
FEXT 1 000 AR AR HEATH 00T A5 8 T U B
TG ARG R Kk [6 ] #2817 U JB
I T IE KA ALK R ) . 2C 35, Ak B 3k
ESSCHRES AL, (B R BTSSR J& 22 3 1) s SCHR [ 7 ] 38
ISR TR A B, b R R TR W I Y 2K BR
L2 IKBRIX BB A K BRI 45 T ALKk
Wit aX, EHgixhzAR" 1A s
TORMERT IR Z T, — R ZETE 5% 24, e KiRZE
2383 10% LA b5 SCk[ 8 ]l ik il g 9T 1 I

fs A7 2011-11-20

B R RRIE 1 U B SR B K BR DT i K BRI
BEFHREAR M7k , (R 56 {5 FR T BR AT K PR AE
BITE W it A, BRI 7 R AE A T W It A 18— b T, 3
A4 U B TE K BRI — e 22 385 Sk [9 T A1
FEESE T RE A A, HE S T R i Al U JE 4
BRI e , G518 1205 R 5 AT R A W DR
LB KT 2, IR TE U JE3RIE rp 78R AT
PAGE PR BR 9 — e 7 5 SCk [ 10 ] bl 58 17— U
TEASE K BRI AR TR T3k , HeZs AT SR SCRik
(71 A SR, XT U RIEER S
HRITSE , T AR SCRRL 111 [12 ] B —SBRIFTE R o
AHIFER T U LI IE [ I FK TR | 96 55 T8O
IR — 3875 1%, X 283 A A AL AT e R
248 R U JE SR T8 I A B B 1 R E Y
{HFI] Excel T3 TR 4718007 sl AR 7 L 2
FEF R APFTAR M U B EE G FOKE | 5055
TR R BE T A T I TR R o

1 UREEIRFKEARXWES
U T 358 d R34 [ A 350 A BRI B T 40
B, T BTN

TEEB N k& B (1954-) 38 Beib vy N, IR 9 9 TRRIW , WF5 7 16 /K /K J12# . Email ; zhangze@ xaut. edu. cn,



ik B4 U TR EIA G KR 6 57 FEERUK BRI IS 199
7 FEEWE SIS AW/ Wk
- A = [ (2aQ?/g) (r + Acos §) sin’9]"” B
I/ - 2r
> (fsin O + cos ) A cos 6
- (8)
2r 2r

K1 UJBEE
Fig.1 U-shaped channel

AL 1 g LA 5 2 nl 0, 2 il FOK I hy <
r(1 = cos 0) Wf, KA T BTE W o, ol LAS% B2
Wi A SR TR . iR KR by = (1 = cos )
I, K THIAE T 36 SRR I T P, A2 BT i 9 U B
W3, 0 Sy — K, FE KSR B, , i K K
T AR A

(h] +2r° = 2rh,)

+ +

_ 2
A =16 tan@
2r(h, — 1)
sinf (1)
Xt b2
i 2 fsind (h; +2r° - 2rhy ) cost)
sin @ sinf
2r(h, — 1)
sinf (2)
B, =2rsinf +2(h, —r + rcosf) C?SH =
sinf
2r +2(h, - 0
r ( L r)cos (3)
sin @
3
Fi = [@sing + (h, + 217 —2rh,)cosf +
2r(h, =) 1’/{[2r +2(h, = r)cosf] sin’ 6}
(4)
LI AR R — A 2K
2 A3
B~ — Tk (5)

g B,
B (4) FRAK(S) 15
[r*@sin @ + (h; +2r" =2rh,)cos 6 +
2r(h, =) 1’/{[2r + 2(h, = r)cos 0] sin’g} =
BO* /g (6)
2, by AR, r o U RIER) AR, 6 5 U
EIRER LA, Q iihr, ¢ HEISIMEE, B
HNEBEIBIE R
Lh,-r =X,k =X +r fRAK(6)15:
[#@sin @ + r’cos O + A*cos O +2rA ]’ _ BQ*
2(r + Acos ) sin’6 g
(7)

26 = 90° I RILEIE MY LA AEIE , K Ak T
MBI A, (7)) 220
[wr’/2 +2r(h, = 1) ]° _ B’
2r g

(9)

e

2 1/3
h, = r - Tp s L (2B, (10)
4 2r g

20 fbte r —En, AR (8) MIEATFAK
=, PEEACTT AT A PIE T 0 FAEH) 1 7]
AL SRR ECH 5 i), BP T 13 2 4045 2R .
2 USSR

TN B3 55 TRy Fe R 2 00R

Fr=—t -0 __ 0 ()
JgA/B A /gA/B gA’/B
A, A il KB EAR | B 7KL
5 (4) AR b 2R (1) 3045 .

Q 172 -
Fr =< x{[2r +2(h = r)cosf] “sinf}/
fx +

g

{[r6sing + (h* +2r° - 2rh)cosd +

2r(h - r) ]} (12)
26 =90° i, (12) A48 .

Fr = Q (27)1/2 (13)

@[rzﬂ/Z +2r(h =1) ]
BHl1 HUBEEBECHr=0.3m,0=75°,
Q = 0.5 m’/s  JHE LA MG TR 7
f#r=0.3m,0=75°,0=0.5m’/s LA
X(8),JFWB = 115:
A = 0.604031 (0.3 + Acos 75°)"° -
0.228482 — 0.43136511°
i EREAAE A = 0,181 744 4m .
h, = A +r =0.191176 +0.3 =
0. 4817444 m
[2r +2(h —r)cosf]*sinf = [2 x0.3 +
2 x (0.4817444 - 0.3)cos 75°]"%sin 75° =
0. 804726
75°w
180°
(h* +2r" = 2rh)cos® = (0.4817444% +
2 x0.3° -2 x0.3 x0.4817444) cos 75° =

@sind = 0.3% x sin 75° = 0. 1137955



200

PU2E BT R 2274 (2012) 55 28 545 2 ]

0. 0318428

2r(h —r) =2 x0.3 x (0.4817444 -0.3) =
0. 10904664

[rP6sin @ + (K* +2r* =2rh)cos @ +2r(h - r)]** =
(0. 1137955 + 0. 0318428 + 0. 10904664 )" =
0. 12853

Fr = Q x {[2r +2(h = r)cos 6]"sin 6}/
-1
{[F6sind + (K> + 21" = 2rh) cos +

0.5 0.804726 _

2r(h = r) 7%} = =1.0

T /o8 0.12853
B, SR AR FOK TR 0. 481 744 4 m, £E I FK TR
i U BB A B 05 1840 1.0,

3 URRERIKE

3.1 URRERKKAR
PRI R MK BRT FEm

g(i;l +Ah, = g; + A,h, (14)

AoHr, Ay S BRI 4 T AR L A, SRy BR S W I A9 T

T by S BRI T K R O B K TS | by, AR

J T T K T O B K T R S

3.1.1 TECAHEIE EECAERIEN U B HRE K ER
THRCREDE , EERERIE ) U JE I 18 7K R UL A

2, 07 = FhE LT e

| o \ / *
ph [

K2 URRERCAE
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Fig.4 Hydraulic jump of U-shaped channel that the lower

part is round and the upper rectangular
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