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Hyvdraulics equations sheet
The continuity equation: Q =V Chezy equation: Q= A.C YRS,

. : 1 $13a1r
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Hydraulic Radius (R)= Area / wetted perimeter = A /P
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The best hydraulic section for rectangular channel

The best hydraulic section for trapezoidal channel

‘The best hydraulic section for circular channel h= 0.95D (for max Q). h
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_The mean hydraulic depth h,, :%\_— (T: top surface width)
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The momentum equation: PA, +pQv,
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Hydraulic jump h,
Jump head losses hy=Ei-E2
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Jump head losses h, = Y
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the flow rate/unit widthg=Q/b = Jh
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[ o
=
; - - nv dh S-S
The friction slope S, =| =377 the surface profile —= o et 2
== e PO ax ~ 1=k
V2
Standard step E, = E, + (s, - S,)Ax (Ax; +ve for downstream profiling) E,=h+2
=]
v
The energy equation E=2z +-—+—
28 rg
’2 T s i
Pipe major loss (friction loss) hy ==——7—— pipe area A = —-D Reynold's # Re = ——
D 2g ) 4 v
173
y k, 10° . 64
Turbulent flow f = 0.0053{ 1+ 20000—+—> Laminar flow f =—
D Re Re
Py )2 Evikaidd [
Sudden expansion loss /1 =t 27 e v
2g e
o3 g SR
Sudden contraction loss /1, = 0.5— =N
26 T
Tianstraal Zooe Rowgh Turtwems Zoor » o
2 oo TR L T T »
} vl i-ﬁa \] ! ol ; -
Entrance loss b, =0.5— pane AT DN WL IS B t,; i -
2g PLiE NAY e it JhL 1LY
002 \ TR0 T 203
00 : - --J l — _-l
72 m—\l;umm{«r i N | I n ! _“V'l i ' =0
Exit loss h, = — TR A BT A2 At | :
L 2g ‘M:e !‘ W T N i |1 'lr;‘ iR 3
; [CTR N s o Gun o 5 ™ \J\ ‘LL PR ol et l .“-."‘: ?
3= =S *"'“H‘* il wim et h -
Em,_f L1 NI Ll ¢ Hedaan g
= pon MBI RRERIRH h‘*b N e T
t & ' ey 1 T T = ‘e T 0°')'
oois t—4-4-1 t “l..-'. ’ \_ L:.‘;."":'!* KRR VERE ’Nu
o014 | Ll ;Sﬁm h"” = j_l,.m\.
ot | Smees e 1 ’“"“.‘3\-&_’_{1*“ 1 i
17 ¢ t1-11°? @ J e .
oote b— ‘ | . L. 'i e R dawean
oon L 1] LLIL.. l LL.I.L.L.L__LL- ; Py
1 2 M asnTan Voataityl T REL 2 YideTwm 2 33
Io* Hig w w L

A)
Revoords nunder _ Bes = .
R v

Scanned by CamScanner



ydraulics equations sheet

2
Pump power = pgQh Pump specific speed N, Om
H
Pump efficiency € = __pg_@_-_ Pump type Ns
inpul power
Centrifugal 10-70
Mixed flow  70-170
Axial flow >110
Affinity laws
Variable N (D constant) Variable D (N constant}
N, N, D} D;
H_H H, _Hs
N i .{V; D: D;
L} ki 1
]\.’i Né D: DL’
10
Pump total head = static head + pipe friction or f, = H + 5 lHDs (metric units)
Net Positive Suction Head  NPSH = Hum = Hup = Su = 2 A Ham = 10m
Hugp(m) I°C
0 0
02 20 T
0.8 40
At =:£—;iAh flow from small orifice Q=Cd§-d2\f-g Ak

372

flow from rectangular weir @ =Cy4 %b\ﬁgh

T= [H V:_H ;’2] time to empty tank with constant surface area and flow from orifice

df_

2A 1 1 . .
T= 7 H' - | time to empty tank with constant surface area and flow from rect. weir
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(1 + i)O
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Flow between two tanks Af = Ah A,: surface area for tank1l Az surface area for tank2
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Water surface profiles
( Zonl: Zon2: Zon3:
h > h.and hy h between h, and hx

b
MR TN

h <h.and hx

Horizontal
slope

Mild
slope

Critical
slope

Steep
slope

Adverse
slope
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