Important Impulse Momentum Equation and its

Applications Formulas PDF

Formulas List of 41
Examples Important Impulse Momentum Equation and its
with Units Applications Formulas

1) Angular Momentum Principles Formulas @

1.1) Change in Rate of Flow given Torque Exerted on Fluid Formula (af

- Al | 241373 oL 49
e ——— . m¥/s = . m
dflow =757 Vy-rl-Vy 6.3m - 61.45m/s - 2m - 101.2mys

Evaluate Formula @

1.2) Radial Distance r1 given Torque Exerted on Fluid Formula (af

(rZ'VZ'qﬂow) - (T'A)
rl =
Aflow V1
L0896, = L 63m < 6145ms - 24mys ) - (91nm - 49m )

24m3/s - 101.2mys

Evaluate Formula @

1.3) Radial Distance r2 given Torque Exerted on Fluid Formula (af

Fromua]
T 91 N*m
<q A>+r1V1 <W49m>+2m1012m/5
r2 =2 6.3172m = :
VZ 61.45111/5

1.4) Torque Exerted on Fluid Formula (af

Evaluate Formula @

Aflow
1’=< A >~(r2-v2-r1-v1)

Example with Units
24m3/s
49m

90.4824Nm = ( > (6.3m - 61.45m/s - 2m - 101.2m/s )

Evaluate Formula @
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1.5) Velocity at Radial Distance r1 given Torque Exerted on Fluid Formula (af

Evaluate Formula (@
v qﬂow'rz'VZ'(T'A)
1=
rl- qgow

24m*/s - 6.3m - 61.45m/s - (91nm - 49m )
2m - 24m3/s

1006717111/5 =

1.6) Velocity at Radial Distance r2 given Torque Exerted on Fluid Formula (af

Evaluate Formula @

Uow - T1 Vi + (T-4)
v, =
qﬂow'r2

24m*/s - 2m - 101.2mss + (91n'm - 49m )
24‘m3/s - 6.3m

61.6177m/s =

2) Jet Propulsion Reaction of Jet Formulas @

2.1) Jet Propulsion of Orifice Tank Formulas (af

2.1.1) Actual Velocity given Force exerted on Tank due to Jet Formula (af

[ Example with Units | Evaluate Formula (@

240N - 9.8066m/s?

14.1397 m/s =
9.81kN/m3 - 1.2m?

2.1.2) Area of Hole given Coefficient of Velocity for Jet Formula (]

0.5-F 0.5- 240N
Apgp = ——— 1.1934m* = 5
Ye-h- G, 9.81kN/m? -+ 12.11m - 0.92

2.1.3) Area of Jet given Force exerted on Tank due to Jet Formula (a{

[ Example with Units | Evaluate Formula (@
240N
1.2068m* = -
9811 - L
O LN/ e e
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2.1.4) Force exerted on Tank due to Jet Formula (af

_W Example with Units
2 2
v 14.1m/s
F =y A]et~E 2386535 = 9.81ky/m* - 1.2n* - g
. m/s’

Evaluate Formula @

2.1.5) Head over Jet Hole given Force exerted on Tank due to Jet Formula (af

 Emm
05-F 0.5- 240N
h = 12.0436m =

2
(Cv )'yf'A]et

( 0.92° ) - 9.81KN/m* - 1.2m?

Evaluate Formula @

2.1.6) Specific Weight of Liquid given Coefficient of Velocity for Jet Formula (a{

0.5-F 0.5- 240N~
Y= — 9.7562kN/m* = >
Ajer - h - Gy 1.2m? - 12.11m - 0.92

Evaluate Formula (@

2.1.7) Specific Weight of Liquid given Force exerted on Tank due to Jet Formula (]

Example with Units

B Formul |
F-[g]
y f— ——
' A]et'(v)z

240N - 9.8066m/s?
2
1.2m - (14.1mys )

9.8653kN/m* =

2.2) Jet Propulsion of Ships Formulas (af

Evaluate Formula @

2.2.1) Absolute Velocity of Issuing jet given Propelling Force Formula (af

F 240N
V=g]- 2.3536m/s = 9.8066m/s* -
Water 1000«kg

Evaluate Formula @

2.2.2) Absolute Velocity of Issuing Jet given Relative Velocity Formula (af

Formula

2.2.3) Area of Issuing Jet given Weight of Water Formula (a{

Example with Units
6m/s = 10.1m/s - 4.1m/s

Evaluate Formula @

Formula

Example with Units

10001(;;

10.0928m* = ——
9.81kN/m* + 10.1m/s
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2.2.4) Area of Issuing Jet given Work done by Jet on Ship Formula (af

Example with Units
1505 - 9.8066m/s?
6m/s . 4-.1m/s . 9.81kN/m3

6.0955m?> =

2.2.5) Efficiency of Propulsion Formula (af

 Emm
u 4.1
n=2-V 04823 =2 6mys - s

(V+u)2 (6m/s +4—.1m/s)2

2.2.6) Efficiency of Propulsion given Head Loss due to Friction Formula (af

Evaluate Formula @

u

(Vru)l+zqgn

n=2-V

Example with Units

4.1 m/s

0.1449 = 2 6mys - >
(6mss + 41mss )" +2-9.8066m/s* - 12.11m

2.2.7) Kinetic Energy of Water Formula (af

Evaluate Formula [
2 2
Ve 1274.6453) = 1000k o
= —_ . ] = P —
KE = Wivacer 577 *2-9.8066m/s

2.2.8) Propelling Force Formula (af

F=w V| | 611.8297x = 1000 On:
= C—_— . N = kg * ————
e g *9.8066m/s

2.2.9) Velocity of Jet Relative to Motion of Ship given Kinetic Energy Formula @

B Formui | sreram el
[g] 9.8066m/s?
V.= [KE-2-——— 204124 wm/s = |127464) -2+ ———
Wbody 60N

2.2.10) Velocity of Moving Ship given Relative Velocity Formula (af

Example with Units Evaluate Formula B

4.1m/s = 10.1m/s - 6m/s

Formula
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3) Momentum Theory of Propellers Formulas

3.1) Diameter of Propeller given Thrust on Propeller Formula B

4 Ft 4 0.5kN
D= - — 14.5673m = :
T dp 3.1416 3pa
3.2) Flow Velocity given Power Lost Formula (af
15.7w
Vo= V- _ Poss 4.3824m/s:6m/s-\/<05 — 05)
PFluid * dfiow * 0-5 e/ afm/s 5
3.3) Flow Velocity given Rate of Flow through Propeller Formula (af
 Emm
Yflow 24m3/s
Vf = > |- \Y -5.71171n/s =18- — = |~ 6m/s
m-D 3.1416 - 14.56m
3.4) Flow Velocity given Theoretical Propulsive efficiency Formula (af
Example with Units
3.5) Flow Velocity given Thrust on Propeller Formula @
m Evaluate Formula B
Ft 5.9792m/ 0.5 + 6m/
— . m/s = - —_—m m/s
Vi= - +tV 1000kg/m* - 24m?/s
Pwater * dflow
3.6) Input Power Formula [
Example with Units Evaluate Formula (@

Pi = Poye + Pogs

52j/s = 36.3w + 15.7w

3.7) Outpu

t Power given Input Power Formula (af

Formula

Pout = Pi - Ploss

Example with Units
36.3w = 525 - 15.7w

. © formuladen.com

Evaluate Formula @
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3.8) Output Power given Rate of Flow through Propeller Formula (af

Evaluate Formula @

Pout = Pwater * flow * Vi~ (V - Vf)

Example with Units

120000w = 1000kg/m* « 24m%/s - Smys - (6m/s - Smys )

3.9) Power Lost Formula (af

[Formula | Example with Units Evaluate Formula [

2 ) ) 2
PlOSS = PFlid * Dflow 0.5- (V - Vf) 6w = 0.5kg/m® - 24m?/s - 0.5+ (6m/s - 5mys )

3.10) Power Lost given Input Power Formula (af

Example with Units
Ploss = Pi - Pout 15.7w = 52j/s - 36.3w

3.11) Rate of Flow given Power Lost Formula @

m Evaluate Formula B
Ploss 2 15.7w 2
— . . - 15.7m*)s = ——-0.5- ( 6m/s - S5m/s
qflOW pFIUid 0.5 (V Vf) m’/s O.Skg/mH ( m/s m/s )

3.12) Rate of Flow through Propeller Formula (a{

T 2
QZ(ﬁ)’(D )-(v+v)

3.1416 2
915.7466m’/s = 3 . (14.56m ) - (6mss + 5mys )

3.13) Theoretical Propulsive Efficiency Formula @

Evaluate Formula @

Example with Units

6m/s
1+ ( Sm/s >

3.14) Thrust on Propeller Formula @

. Em Example with Units Evaluate Formula [

T 2 3.1416 2
Ft = 7/ (D ) - dP 0.4995kN = 7 . (14.56m ) - 3pa
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3.15) Jet Velocity Formulas (af

3.15.1) Jet Velocity given Output Power Formula @

Evaluate Formula (@
P 36.3w
V= out +V 5.0003m/s = e T + Smys
Pwater * dflow * V¢ kg/m? « £G&m’/s = om/s

3.15.2) Jet Velocity given Power Lost Formula (af

Formula

Example with Units Evaluate Formula (&

lDloss
V= _ |+ Vf
PFluid * Aflow * 0-5

15.7w
6.6176m/s = + 5m/s
0.5kg/m* + 24m?/s - 0.5

3.15.3) Jet Velocity given Theoretical Propulsive Efficiency Formula (af

 Emm
(2.1} ove| | 75ms = [ 2-1)-5
= H f om/s = 0.80 m/s
3.15.4) Jet Velocity given Thrust on Propeller Formula (af
[Fomui
Ft 5.0208m/s = 05k + Smys
V= + Ve Heems 1000kg/m* - 24m'/s e
Pwater * Aflow
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Variables used in list of Impulse
Momentum Equation and its
Applications Formulas above

A Jet Cross Sectional Area of Jet (Square Meter)
C, Coefficient of Velocity

D Diameter of Turbine (Meter)

dP Change in Pressure (Pascal)

F Force of Fluid (Newton)

Ft Thrust Force (Kilonewton)

h Impulse Height (Meter)

KE Kinetic Energy (Joule)

P; Total Input Power (Joule per Second)

P|oss Power Loss (Watt)
P out Output Power (Watt)

Q Rate of Flow through Propeller (Cubic Meter
per Second)

Afiow Rate of Flow (Cubic Meter per Second)
r1 Radial Distance 1 (Meter)

r2 Radial Distance 2 (Meter)

U Velocity of Ship (Meter per Second)

V Actual Velocity (Meter per Second)

V Absolute Velocity of Issuing Jet (Meter per
Second)

V4 Velocity at Point 1 (Meter per Second)
V5, Velocity at Point 2 (Meter per Second)
V¢ Flow Velocity (Meter per Second)

V, Relative Velocity (Meter per Second)

W Work done (Joule)

Wbody Weight of Body (Newton)

Wyater Weight of Water (Kilogram)

Y5 Specific Weight of Liquid (Kilonewton per Cubic
Meter)

A Delta Length (Meter)

n Efficiency of Jet

PFluid Density of Fluid (Kilogram per Cubic
Meter)

- © formuladen.com

Constants, Functions,
Measurements used in list of

Impulse Momentum Equation and its

Applications Formulas above

constant(s): pi,
3.14159265358979323846264338327950288
Archimedes' constant

constant(s): [g], 9.80665

Gravitational acceleration on Earth

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 B

Measurement: Weight in Kilogram (kg)

Weight Unit Conversion @

Measurement: Area in Square Meter (m?)

Area Unit Conversion B

Measurement: Pressure in Pascal (Pa)
Pressure Unit Conversion @

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

Measurement: Energy in Joule (J)

Energy Unit Conversion B

Measurement: Power in Watt (W), Joule per
Second (J/s)

Power Unit Conversion B

Measurement: Force in Newton (N), Kilonewton
(kN)

Force Unit Conversion @

Measurement: Volumetric Flow Rate in Cubic
Meter per Second (m?®/s)

Volumetric Flow Rate Unit Conversion @
Measurement: Density in Kilogram per Cubic
Meter (kg/m?3)

Density Unit Conversion B

Measurement: Torque in Newton Meter (N*m)
Torque Unit Conversion @

Measurement: Specific Weight in Kilonewton per
Cubic Meter (kN/m?)

Specific Weight Unit Conversion @
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» Pwater Water Density (Kilogram per Cubic Meter)

« T Torque Exerted on Fluid (Newton Meter)
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