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Important Time Required to Empty a Reservoir
with Rectangular Weir Formulas

1) Bazins Constant given Time Required to Lower Liquid Surface Formula (a

1

| %A 1 1
At- 2-g ,hZ , HUpstream
2-13m?
0.6021 =

1.255s \/2 . 9.8m/sz

1
\/5.1m \/10.1m

Evaluate Formula (@

2) Coefficient of Discharge for Time Required to Lower Liquid Surface Formula (af

Formula

Cd:

2-Ag

O e

1 1
JhZ HUpstream

Example with Units

0.301 =

2-13m?

(;) +1.25s + |2-9.8m/s* - 3m

1 1
5.1m ’10.1m

Evaluate Formula @
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3) Coefficient of Discharge given Time required to Lower Liquid for Triangular Notch Formula

(af
Formula
2
(5) - Ag 1 1
Cq = 3 A - 5 . 7 |- :
(E) t g .tan<5) hzz HUpStream
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(5) 13w 1 L
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51m?Z 10.1m 2
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4) Cross Sectional Area given Time required to Lower Liquid for Triangular Notch Formula @
Evaluate Formula @

Formula
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Example with Units

8
15

1.255 - (

)-0.66- [2-98ms ~tan<3.%>

14.0636m? =

[ RN

(

1 1
’ N B
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5) Cross Sectional Area given Time

required to Lower Liquid Surface Formula (af

Formula

Example with Units

2 2 .08 o
st (2)-cq- g Ly 1.25 - (5)-0.66-\[2‘9.8m/52 - 3m
Ag = 28.5014m* =
2.< 11 >
1 1 [5dm  J101m
2| =- —
\/hz HUpslream
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6) Cross Sectional Area given time required to Lower Liquid Surface using Bazins Formula

Formula @

R Forrua

Example with Units

At-m - ’2~g

AR

1 _ 1 .2
hZ Hllpstream

8.7879m* =

1.25s - 0.407 - /2 + 9.8mys?

< 1

[5im

1
10.1m

).2

Evaluate Formula @

7) Head given Time Required to Lower Liquid Surface using Francis Formula Formula (a1

< 2 Ap ) N 1 L
184t T, [y T hw
F \/ 2 Upstream
Havg = 01n
Example with Units
2-13m? 1 1 3
T84-74- NEa e =l

6.8882m =

-0.1-4

Evaluate Formula @

8) Head1 given Time Required to Lower Liquid for Triangular Notch Formula (af

2
3
. 1
Upstream — 5 o

1 At-(ﬁ)~cd-m-tan(7)

-

h,? (;) - Ag

Example with Units
1
11.2224m =

W
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1.255 »(18—5)-0.66» 7 98w mn(%')
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2
(@)

Evaluate Formula @
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9) Head1 given Time Required to Lower Liquid Surface Formula (af

Evaluate Formula @

1

2 -
At4(§)4(‘d- [Z7g Ly

1
h, 2 Ag

HUpstream

Example with Units

1

L 1.254 -(;)-0.66- 2 98m7 - 3m
[5in 2 13m

38.174m =

10) Head1 given Time Required to Lower Liquid Surface using Bazins Formula Formula (a{

Evaluate Formula (@

HUpstream =

ae-m-yTE [ 4

2 Ag My

Example with Units

2

1

7.8825m =
1.255 - 0407 - [T 98w/ 1
2-13m [5im
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11) Head2 given Time Required to Lower Liquid for Triangular Notch Formula (a1

Evaluate Formula (@
3
h 1
2" 8 0
At-(ﬁ)<cd<\/2'_g'tan(7) N 1
<§) AR Hl]pstrcam;
7
49291 !
. m =
1.255 ~(%)~0.66~ T 98" -tan(%) . 1
(%)'13# 104m 7

12) Head2 given Time Required to Lower Liquid Surface Formula (af

Evaluate Formula (@
2
1
h, =
e [
2: Ag \[Hl]pslream

Example with Units

1

1255 (;) - 0.66 - JZ 98w 3m )
+

213w J10Im

2.8188m =
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13) Head2 given Time Required to Lower Liquid Surface using Bazins Formula Formula (af

Evaluate Formula @
2
1
h, =
At-m- J2-g 1
JZE
2-Ag JHUpstream

Example with Units
2
1
6.21m =

1.25s - 0.407 - /2 - 9.8mys? 1
2-13m? + ‘/lU.lm

14) Length of Crest for time required to Lower Liquid Surface Formula (af

Evaluate Formula @
. 2+ AR 1 1
w = 2 T T —
(g) “Cq- [2-g- At JhZ HUpstream
2-13m?
1.3684m =

1 1
(;) £0.66 + [2-9.8m/s* - 1.255 [51m  [10.1m

15) Length of Crest given Time Required to Lower Liquid Surface using Francis Formula

Formula
Evaluate Formula @
L 2" AR ! ! + (o 1-n-H )
w = — . —_— A-n- AVg
1.84- U , h2 , HUpstream
2-13m? 1 1
2.4447m = . - +(0.1-4-55m)
1.84-7.4s [5.1m [10.1m
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16) Time Required to Lower Liquid Surface Formula (a1

Formula

2- AR 1 1

At =

> | — -
(;) “Cq- [2-8- Ly h, HUpstream

Example with Units

2-13m?
0.5701s =

(;)-066~,2~98mmz~3m

1 1
’5.1m 10.1m

Evaluate Formula @

17) Time Required to Lower Liquid Surface for Triangular Notch Formula (af

Evaluate Formula @

2
(-)'AR 1 1
At = 3 :
() 2 f 2 2
(E) d g -tan 2 h22 HUpstreamZ
(%) - 13 m? 1 1
1.1555s = S e 7| 3
(E) - 0.66- [2-9.8m/s? ~tan<T) 51m 2 10.1m 2

18) Time Required to Lower Liquid Surface using Bazins Formula Formula (]

Formula

1 1
h

2 , HUpstream

At

2- Ag
- m - ’2~g

Example with Units

2-13w?
1.8491s = :

1 1

0407'J2'98mh2

JSJm J101m

Evaluate Formula [
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19) Time Required to Lower Liquid Surface using Francis Formula Formula (af

Evaluate Formula @
o Z-Ag 1 1
F = ) —_—
1.84- ( Ly - (0'1 ‘o HAvg) ) h2 HUpstream

2-13m?

1.84'(3m-(0.1‘4—‘5.5m))>. \/;ﬁ\/mlﬁ

2.2635s = (
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Variables used in list of Time
Required to Empty a Reservoir with
Rectangular Weir Formulas above

« AR Cross-Sectional Area of Reservoir (Square
Meter)
« C Coefficient of Discharge

« g Acceleration due to Gravity (Meter per Square
Second)

« hy Head on Downstream of Weir (Meter)

. HAvg Average Height of Downstream and
Upstream (Meter)

. HUpstream Head on Upstream of Weir (Meter)

« L, Length of Weir Crest (Meter)

« Im Bazins Coefficient

« N Number of End Contraction

« tg Time Interval for Francis (Second)

« At Time Interval (Second)
« 0 Theta (Degree)

Constants, Functions,
Measurements used in list of Time
Required to Empty a Reservoir with
Rectangular Weir Formulas above

« Functions: sqrt, sqrt(Number)
A square root function is a function that takes a
non-negative number as an input and returns the
square root of the given input number.

« Functions: tan, tan(Angle)
The tangent of an angle is a trigonometric ratio of
the length of the side opposite an angle to the
length of the side adjacent to an angle in a right
triangle.

o Measurement: Length in Meter (m)
Length Unit Conversion @

o Measurement: Time in Second (s)
Time Unit Conversion B

o Measurement: Area in Square Meter (m?)
Area Unit Conversion @

o Measurement: Acceleration in Meter per Square
Second (m/s?)
Acceleration Unit Conversion @

o Measurement: Angle in Degree (°)
Angle Unit Conversion @
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