Important Force Exerted by Fluid Jet on Moving Flat
Plate Formulas PDF

Formulas List of 23
Examples Important Force Exerted by Fluid Jet on Moving
with Units Flat Plate Formulas

1) Flat Plate Inclined at an Angle to the Jet Formulas @

1.1) Dynamic Thrust Exerted by Jet on Plate Formula (af

2
Y- A]et ’ (Vabsolute N V) 180
Ft = . ZD -
G s

2
9.81kN/m* + 1.2m* + (10.1m/s - 9.69m/s ) 180
21768k = A 11
10 3.1416

1.2) Normal Thrust Normal to Direction of Jet Formula (af

Evaluate Formula @
2
Ve Aet” (Vabsolute . V) 180
Ft = | 4D — - CoS ( 6)
G T
Example with Units
2
9.81 2o 1.2m? - (10.1m/s - 9.69mys 180
1.8851in = v - 120t - (10.1ws o) (4. (280 - cos ( 30¢)
10 3.1416
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1.3) Normal Thrust Parallel to Direction of Jet Formula (af

Evaluate Formula @

Vi A]et ’ (Vabsolute - V) 180
e | 2D | —
G T
9.81kN/m? - 1.2 2.(101 9.69 )2
21768k = | o™ em Am/s - 9.69m/s

10

(v (=)

1.4) Absolute Velocity Formulas (]

1.4.1) Absolute velocity for dynamic thrust exerted by jet on plate Formula B

Evaluate Formula [

Vabsolute = 150 +v
0.9kg - 10
9.69831n/s =

9.81kN/m* - 1.2m? - (11" . (

180
3.1416

+ 9.69 m/s

)

1.4.2) Absolute Velocity for given Normal Thrust Normal to Direction of Jet Formula (af

Evaluate Formula @

Ft-G
Vabsolute = 180 t+v
Vi Ajer - <4D : (T)) -cos(0)
0.5kn - 10
16.3673m/s =

9.81kN/m® + 1.2m?

180

’ (11° ' <3.1416

>>.cos(30°)

+ 9.69 m/s
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1.4.3) Absolute Velocity for given Normal Thrust Parallel to Direction of Jet Formula (af

9.81 kN/m® - 1.2m?

Ft-G
Vabsolute = 2 tv
180
(0 ()
0.5kN - 10
9.7492m/s = 5 + 9.69m/s

(o (s))

Evaluate Formula @

1.4.4) Absolute Velocity for Mass of Fluid Striking Plate Formula @

| Formula |
G 0.9kg - 10
v N + 9.6908m/s = | ———————— | + 9.69ms
absolute A v 9.81kN/m? - 1.2m?
Y Ajet

1.5) Cross Sectional Area Formulas (af

Evaluate Formula @

1.5.1) Cross Section Area for Mass of Fluid Striking Plate Formula (]

FFomua]
m;- G 0.9k - 10
Ajep = ——— | | 22376m" = gar (10.Tm/s - 9.69mss )
. kN/m? - dm/s - 9.69m/s
Ye- (Vabsolute . V)

Evaluate Formula @

1.5.2) Cross Sectional Area for given Dynamic Thrust Exerted by Jet on Plate Formula (af

Aot = 180 2
Vi <4D . <T>> . (Vabsolute - Vjet)
0.9](g - 10
0.0231m?> =

9.81kN/m? - <11° . (

180 >
3.1415)) - (10.1mys - 12mys )
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1.5.3) Cross Sectional Area for given Normal Thrust Normal to Direction of Jet Formula (af

Evaluate Formula (@
Ft-G
Aec = 2 180
Vi (Vabsolute - V) : <AD : (T)) -COS(G)
0.5kN - 10
0.3183m?> =

9.81kv/m* - (10.1m/s - 9.69mys )2~<11o (%)) -cos (30°)

1.5.4) Cross Sectional Area for given Work Done by Jet per Second Formula (af

Evaluate Formula [
B Ft- G
Ajer = 2 2
Ye- (Vabsolute - Vjet) : V]’ - ¢£D
0.5y - 10
0.4256m* =

2 2
9.811/me - (10.1mys - 12mss )~ - Omys - 11°

1.6) Velocity of Jet Formulas (af

1.6.1) Velocity of jet for dynamic thrust exerted by jet on plate Formula @

Evaluate Formula @
v=- 180 - Vabsolute
Vi Ayer <4D : (T))
0.9kg - 10
10.0917mss = - i - 10.1mys
9.81kn/m? - 1.2m? -(11n <311i‘16>>
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1.6.2) Velocity of Jet given Normal Thrust Normal to Direction of Jet Formula (af

Evaluate Formula @

Ft-G
V= 180 + Vabsolute
Ve Aet <4D : (T)) -cos(8)
0.5y - 10
9.8888m/s = -

+ 10.1m/s

9.81kN/m? - 1.2m? - <11o (ﬂ» -cos (30°)
3.1416

1.6.3) Velocity of Jet given Normal Thrust Parallel to Direction of Jet Formula (a1

Evaluate Formula @

Ft-G
v=c 7 = Vabsolute
180
e (0-(2))
0.5kn - 10
10.0408m/s = -

9.81kN/m? + 1.2m? - <11° . (

180
3.1416

i 10.1m/s

)

2) Flat Plate Normal to the Jet Formulas @

2.1) Absolute Velocity given Thrust Exerted by Jet on Plate Formula (af

Sl T o]
0.9kg - 10
my - G 9.7177 mys = —9 o1 e + 9.69m/s
Vabsolute = A tv -OLkN/m® - 1.Zm
Y Bet
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2.2) Dynamic Thrust Exerted on Plate by Jet Formula (af

Evaluate Formula @

2
Y- A]et : (Vabsolute - V)
Ft =
G
2
01979 = 28LaYm - 12m" - (10.1ms - 9.69mys )
10
2.3) Efficiency of Wheel Formula (af
[Formui
2y (Vavsotute =) | | g.g770 = 272695 - (10.1m/25 - 9.69mss )
n= v 2 10.1m/s
absolute
2.4) Velocity of jet for mass of fluid striking plate Formula (af
Example with Units
. 0.9k - 10
I G\ v 10.0992mss = - [ [ ————o— ] - 10.1m/s
= Vi A absolute 9.81kN/m* - 1.2m?
£ et
2.5) Velocity of jet given dynamic thrust exerted by jet on plate Formula (a1
0.9l(g - 10
mg * G 10.0723m/s = - — - 10.1mys
V= - -V 9.81kN/m* + 1.2m?
absolute
Y- A]et

2.6) Work Done by Jet on Plate per Second Formula B

Formula

2
Yi* AJet : (Vabsolute - V) v
W =

G

1.9175x) =

Example with Units

9.811v/m* - 1.2m* - (10.1mss - 9.69mss ) - 9.69mys

10
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2.7) Cross Sectional Area Formulas (af

2.7.1) Cross Sectional Area given Dynamic Thrust Exerted by Jet on Plate Formula (]

Evaluate Formula @

Evaluate Formula @

mg- G 0.9k - 10
A]et = > 54577 m> = >
9.81kN/m* - ( 10.1 - 9.69
Yi- (Vabsolute - V) m ( " " )
2.7.2) Cross Sectional Area given Mass of Fluid Striking Plate Formula @
[Formula]
mg- G 0.91g - 10
Ayt = Y TR (10.1m/s - 9.69mss )
Ye- (Vabsolute . V) s o oo

2.7.3) Cross Sectional Area given Work Done by Jet on Plate per Second Formula (af
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w-G
Ajer = P
Yee (Vabsolute - V) v
3.9k - 10
24406m> =

2
9.81x/m* + ((10.1m/s - 9.69m/s )~ - 9.69m/s

Evaluate Formula @
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Variables used in list of Force
Exerted by Fluid Jet on Moving Flat
Plate Formulas above

« 2D Angle between Jet and Plate (Degree)
« A jet Cross Sectional Area of Jet (Square Meter)

« Ft Thrust Force (Kilonewton)

« G Specific Gravity of Fluid

« Mg Fluid Mass (Kilogram)

« V Velocity of Jet (Meter per Second)

. Vabsolute Absolute Velocity of Issuing Jet (Meter
per Second)

. Vj Jet Velocity (Meter per Second)

* Vjet Fluid Jet Velocity (Meter per Second)

« W Work Done (Kilojoule)

» Vs Specific Weight of Liquid (Kilonewton per Cubic
Meter)

« N Efficiency of Jet

« 0 Theta (Degree)

Constants, Functions,
Measurements used in list of Force
Exerted by Fluid Jet on Moving Flat

Plate Formulas above

« constant(s): pi,
3.14159265358979323846264338327950288
Archimedes' constant

« Functions: cos, cos(Angle)
Cosine of an angle is the ratio of the side adjacent
to the angle to the hypotenuse of the triangle.

« Functions: sqgrt, 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.

o Measurement: Weight in Kilogram (kg)
Weight Unit Conversion @

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

o Measurement: Speed in Meter per Second (m/s)
Speed Unit Conversion @

o Measurement: Energy in Kilojoule (KJ)
Energy Unit Conversion B

« Measurement: Force in Kilonewton (kN)
Force Unit Conversion @

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

» Measurement: Specific Weight in Kilonewton per
Cubic Meter (kN/m?)
Specific Weight Unit Conversion @
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