Important Inlet Currents and Tidal Elevations
Formulas PDF

Formulas List of 28
Examples Important Inlet Currents and Tidal Elevations

with Units Formulas

1) Average Area over Channel Length for Flow through Inlet into Bay Formula (af

_m Example with Units Evaluate Formula B
Ay, - d 1.5001m?* - 20
A =D B 180005m = > —"
avg Vavg 3.75 m/s

2) Average Area over Channel Length using King's Dimensionless Velocity Formula (af

V', 2w ay - Ay 110-2-3.1416 - 4.0m - 1.5001m?
A, =— 7.7808m* =
e T -V, 130s - 4.1m/s

3) Average Velocity in Channel for Flow through Inlet into Bay Formula (af

B Formula | Evaluate Formula @
A - d 1.5001m? - 20
V. =P B 37502 = ———— = °
avg Aavg 8m?

4) Bay Tide Amplitude given Tidal Prism Filling Bay Formula @

Evaluate Formula @

Formula Example with Units

32m?

10.666 = ——
2-1.5001m?

5) Change of Bay Elevation with Time for Flow through Inlet into Bay Formula @

B Formua | st
d _ Aavg . Vavg 19.9987 = 8m? - 3.75 m/s
Bay = Ab 1.5001 m?
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6) Darcy - Weisbach Friction Term given Inlet Impedance Formula (af

M ormuia |

Example with Units

f:4'rH'(Z'Ken'Kex)

L

0.03

_4-033m - (2.246-1.01-0.1)

50m

Evaluate Formula @

7) Dimensionless Parameter Function of Hydraulic Radius and Manning's Roughness
Coefficient Formula (@

Formula

8) Duration of Inflow given Inlet Channel Velocity Formula @

Example with Units

0.0298 =

2
116-0.0198
1

3.55m 3

Evaluate Formula @

Formula

. C1>
asin( — |- T
vm
t — 7

2

B

0.0078n

Example with Units

. 401wy
asin = ). 130s
4.1 m/s

2-3.1416

Evaluate Formula @

9) Entrance Energy Loss Coefficient given Inlet Impedance Formula (af

50m
1.0096 = 2.246 - 0.1 - | 0.03 - ——
4-0.33m

Example with Units

Evaluate Formula [

10) Exit Energy Loss Coefficient given Inlet Inpedance Formula (af

Example with Units

50m
0.0996 = 2.246 - 1.01 - 0.03 - ——
4-0.33m

Evaluate Formula [

11) Hydraulic Radius given Dimensionless Parameter Formula (af

3.4834m =| 116-

Example with Units

2\ 3
0.0198

0.03

12) Inlet Channel Velocity Formula (af

Evaluate Formula [

Example with Units

1.2n
4.0701m/s = 4.1m/s -sin| 2-3.1416-
130s
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Evaluate Formula [

Important Inlet Currents and Tidal Elevations Formulas PDF... 2/7


https://www.formuladen.com/en/darcy-weisbach-friction-term-given-inlet-impedance-formula/Formula-25659
https://www.formuladen.com/en/darcy-weisbach-friction-term-given-inlet-impedance-formula/Formula-25659
https://www.formuladen.com/en/dimensionless-parameter-function-of-hydraulic-radius-and-mannings-roughness-coefficient-formula/Formula-25861
https://www.formuladen.com/en/dimensionless-parameter-function-of-hydraulic-radius-and-mannings-roughness-coefficient-formula/Formula-25861
https://www.formuladen.com/en/duration-of-inflow-given-inlet-channel-velocity-formula/Formula-25675
https://www.formuladen.com/en/duration-of-inflow-given-inlet-channel-velocity-formula/Formula-25675
https://www.formuladen.com/en/entrance-energy-loss-coefficient-given-inlet-impedance-formula/Formula-25658
https://www.formuladen.com/en/entrance-energy-loss-coefficient-given-inlet-impedance-formula/Formula-25658
https://www.formuladen.com/en/exit-energy-loss-coefficient-given-inlet-impedance-formula/Formula-25657
https://www.formuladen.com/en/exit-energy-loss-coefficient-given-inlet-impedance-formula/Formula-25657
https://www.formuladen.com/en/hydraulic-radius-given-dimensionless-parameter-formula/Formula-25862
https://www.formuladen.com/en/hydraulic-radius-given-dimensionless-parameter-formula/Formula-25862
https://www.formuladen.com/en/inlet-channel-velocity-formula/Formula-25662
https://www.formuladen.com/en/inlet-channel-velocity-formula/Formula-25662
https://www.formuladen.com/en/darcy-weisbach-friction-term-given-inlet-impedance-formula/Formula-25659
https://www.formuladen.com/en/darcy-weisbach-friction-term-given-inlet-impedance-formula/Formula-25659
https://www.formuladen.com/en/dimensionless-parameter-function-of-hydraulic-radius-and-mannings-roughness-coefficient-formula/Formula-25861
https://www.formuladen.com/en/dimensionless-parameter-function-of-hydraulic-radius-and-mannings-roughness-coefficient-formula/Formula-25861
https://www.formuladen.com/en/duration-of-inflow-given-inlet-channel-velocity-formula/Formula-25675
https://www.formuladen.com/en/duration-of-inflow-given-inlet-channel-velocity-formula/Formula-25675
https://www.formuladen.com/en/entrance-energy-loss-coefficient-given-inlet-impedance-formula/Formula-25658
https://www.formuladen.com/en/entrance-energy-loss-coefficient-given-inlet-impedance-formula/Formula-25658
https://www.formuladen.com/en/exit-energy-loss-coefficient-given-inlet-impedance-formula/Formula-25657
https://www.formuladen.com/en/exit-energy-loss-coefficient-given-inlet-impedance-formula/Formula-25657
https://www.formuladen.com/en/hydraulic-radius-given-dimensionless-parameter-formula/Formula-25862
https://www.formuladen.com/en/hydraulic-radius-given-dimensionless-parameter-formula/Formula-25862
https://www.formuladen.com/en/inlet-channel-velocity-formula/Formula-25662
https://www.formuladen.com/en/inlet-channel-velocity-formula/Formula-25662
https://www.formuladen.com/en/
https://www.formuladen.com/en/
https://www.formuladen.com/en/

13) Inlet Friction Coefficient given Keulegan Repletion Coefficient Formula (af

_W m Evaluate Formula @
1 1
Ky=—— | | 284444 = — -
1 2 2
(KAKZ) (0.75-0.25)

14) Inlet Friction Coefficient Parameter given Keulegan Repletion Coefficient Formula (]

Evaluate Formula @

15) Inlet Hydraulic Radius given Inlet Impedance Formula (]

f-L 03301 0.03 - 50m
y=—H—— . m =
4'(Z'Kex'Ken) 4-(2246-0.1-101)

16) Inlet Impedance Formula (af

[ Formuia | Example with Units Evaluate Formula (@
L 22464 = 1.01 + 01 + [ 0.03 - —"
Z=Kep + Key + f.4—-r ' o ’ ' 4-033m
H

17) Inlet Length given Inlet Impedance Formula (af

[Fomuia
Z - Ky - Kop 19.984n = 4.033,, . 2246-01-101
L=dry ——F— ' ' 0.03
18) Keulegan Repletion Coefficient Formula (af
m Evaluate Formula @
1
0.7454 = —— - |——
0.25 |288
19) King's Dimensionless Velocity Formula (af
 Emm
v Aan -T- Vm 113.0986 = 8m? - 130s - 4.1mys
™ 2ra, - Ay 2:3.1416 - 4.0m - 1.5001m?
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20) Manning's Roughness Coefficient using Dimensionless Parameter Formula (ag

Formula

Example with Units

1
00199 = |003. 222" ’
: N7 7116

Evaluate Formula @

21) Maximum Cross-Sectionally Averaged Velocity during Tidal Cycle Formula (af

Vi 2oma- Ay | | o000 _ 110-2-31416- 40m - 15001
Vi = AT SR = 8m - 1305
avg

Evaluate Formula @

22) Maximum Cross-Sectionally Averaged Velocity during Tidal Cycle given Inlet Channel

Velocity Formula (af

Cq 4.01 m/s
V. = 4.0395 m/s =

130s

1.2n
sin<2 -3.1416 - —)

Evaluate Formula @

23) Ocean Tide Amplitude using King's Dimensionless Velocity Formula (af

Agvg* Vi * T
aozy—
V2.1 Ay

Example with Units

8m? + 4.1mys - 130s
110-2-3.1416- 1.5001m?

4.1127m =

Evaluate Formula @

24) Surface Area of Bay for Flow through Inlet into Bay Formula (af

Example with Units
Vavg . Aa\/g 15m = 3.75m/s - 8m?
Ap = —5 ' 20
Bay

Evaluate Formula @

25) Surface Area of Bay given Tidal Prism Filling Bay Formula (af

Formula

Example with Units

Evaluate Formula @

26) Surface Area of Bay using King's Dimensionless Velocity Formula (af

Formula

Example with Units

A
Ab:

avg

Vi 2-ma,

TV,
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8m? - 130s - 4.1m/s
110-2-3.1416- 4.0m

1.5424m* =

Evaluate Formula @
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27) Tidal Period using King's Dimensionless Velocity Formula (af

Evaluate Formula [
2emeay Ay Vi, 2-3.1416- 4.0m - 1.5001m* - 110
T — 126.4384s =
Aavg . Vm 8m? - 4.1m/s

28) Tidal Prism Filling Bay Formula @

Formula Example with Units Evaluate Formula [

11.1007m®* = 2- 3.7 - 1.5001m?
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Variables used in list of Inlet
Currents and Tidal Elevations
Formulas above

Aavg Average Area over the Channel Length
(Square Meter)

apg Bay Tide Amplitude

Ay, Surface Area of Bay (Square Meter)

ag Ocean Tide Amplitude (Meter)

C4 Inlet Velocity (Meter per Second)

dBay Change of Bay Elevation with Time

f Dimensionless Parameter

K Keulegan Repletion Coefficient [dimensionless]
K4 King's Inlet Friction Coefficient

K5 King's 1st Inlet Friction Coefficient

Ken Entrance Energy Loss Coefficient

Kex Exit Energy Loss Coefficient

L Inlet Length (Meter)

N Manning’s Roughness Coefficient

P Tidal Prism Filling Bay (Cubic Meter)

ry Hydraulic Radius (Meter)

Ry Hydraulic Radius of the Channel (Meter)

t Duration of Inflow (Hour)

T Tidal Period (Second)

Vavg Average Velocity in Channel for Flow (Meter
per Second)

V|, Maximum Cross Sectional Average Velocity
(Meter per Second)

V', King’s Dimensionless Velocity

Z Inlet Impedance
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Constants, Functions,
Measurements used in list of Inlet
Currents and Tidal Elevations
Formulas above

constant(s): pi,
3.14159265358979323846264338327950288
Archimedes' constant

Functions: asin, asin(Number)

The inverse sine function, is a trigonometric
function that takes a ratio of two sides of a right
triangle and outputs the angle opposite the side
with the given ratio.

Functions: sin, sin(Angle)

Sine is a trigonometric function that describes the
ratio of the length of the opposite side of a right
triangle to the length of the hypotenuse.
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.
Measurement: Length in Meter (m)

Length Unit Conversion @

Measurement: Time in Second (s), Hour (h)
Time Unit Conversion B

Measurement: Volume in Cubic Meter (m®)
Volume Unit Conversion @

Measurement: Area in Square Meter (m?)

Area Unit Conversion @

Measurement: Speed in Meter per Second (m/s)
Speed Unit Conversion B
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¢ Important Bay Superelevation, Effect ofe Important Inlet Currents and Tidal
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Wave-Current Interaction Formulas

Try our Unique Visual Calculators

o WA Percentage growth @ . @ LCM calculator @

* 7] Divide fraction @
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