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1) Cylindrical Blast Wave Formulas (@

1.1) Boltzmann Constant for Cylindrical Blast Wave Formula (]

I Formua | [ Example [N Rzl
Ysp -1 L 04-1
23 Ve 0. 7-04
Ysp 0.418 = ——
kbl = %
Ysp 22-04
2%

1.2) Modified Energy for Cylindrical Blast Wave Formula @

Eod = 0.5 poo+ Voo - d - Cp

Example with Units

2
14559.5553k) = 0.5-412.2kg/m*® - 102m/s - 2.425m - 2.8

1.3) Modified Pressure Equation for Cylindrical Blast Wave Formula (af

2
T — UDObw
P = [BoltZ] - p,, - —~d-JCD~
8 y
3.1416 0.0512mys
1.7E-23pa = 1.4E-23)/K - 412.2kg/m® - S 2425m /2.8~T
JLm

1.4) Modified Radial Coordinate Equation for Cylindrical Blast Wave Formula (af
e . . Evaluate Formula [
[ Fomnua |

L y L 2.2m
r=20.792-d-Cp*- |= 2.3664m = 0.792-2.425m - 2.8*-
d 2.425m
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1.5) Pressure for Cylindrical Blast Wave Formula (a1

Example with Units Evaluate Formula (@

1

1
E \? 1200k 2
Poo 412.2 kg/m*

2224.0504pa = 0.8 - 412.2kg/m* - p
S

Pyl = Kp1* Poo

sec

1.6) Pressure Ratio for Blunt Cylinder Blast Wave Formula (af

-1
2 y
rpe = 0.8773 - [BoltZ] - M - [Cp - -

-1
2 2.2m
6.8E-22 = 0.8773-1.4E-23yxk - 55"+ |28 | ———
2.425m

1.7) Radial Coordinate of Cylindrical Blast Wave Formula (af

Evaluate Formula [
7 1
g\ 1 1200 \* 1L
J(E) o ]| 207761m = [ ——— ] -8s2
r= sec 412.2xg/m?
Poo

1.8) Simplified Pressure Ratio for Blunt Cylinder Blast Wave Formula (af

W Evaluate Formula@
Cp ’2.8
2 2
rp =0.0681-M - - 3.7996 = 0.0681- 55 - ~——
E 2.425m

2) Planar and Blunt Slab Blast Wave Formulas @

2.1) Blunt-Nosed Flat Plate Pressure Ratio (First Approximation) Formula (a{

2
3 3
2 [ Co 2 [ 28
r,=0121-M | — 7.7591 = 0.121- 55+ | ——
P y 2.2m
E 2.425m

2.2) Coefficient of Drag Equation using Energy Released from Blast Wave Formula (a1

—m Evaluate Formula (@
E 1200k
C(p=——75— 0.2308 = 2
0.5 Poo voo -d 0.5 4*12.2kg/m3 . 102m/s - 2.425m

. © formuladen.com Important Hypersonic Equivalence Principle and Blast-Wave Theory Formulas PDF.. 2/5



https://www.formuladen.com/en/pressure-for-cylindrical-blast-wave-formula/Formula-7693
https://www.formuladen.com/en/pressure-for-cylindrical-blast-wave-formula/Formula-7693
https://www.formuladen.com/en/pressure-ratio-for-blunt-cylinder-blast-wave-formula/Formula-7934
https://www.formuladen.com/en/pressure-ratio-for-blunt-cylinder-blast-wave-formula/Formula-7934
https://www.formuladen.com/en/radial-coordinate-of-cylindrical-blast-wave-formula/Formula-7708
https://www.formuladen.com/en/radial-coordinate-of-cylindrical-blast-wave-formula/Formula-7708
https://www.formuladen.com/en/simplified-pressure-ratio-for-blunt-cylinder-blast-wave-formula/Formula-7937
https://www.formuladen.com/en/simplified-pressure-ratio-for-blunt-cylinder-blast-wave-formula/Formula-7937
https://www.formuladen.com/en/blunt-nosed-flat-plate-pressure-ratio-(first-approximation)-formula/Formula-7964
https://www.formuladen.com/en/blunt-nosed-flat-plate-pressure-ratio-(first-approximation)-formula/Formula-7964
https://www.formuladen.com/en/coefficient-of-drag-equation-using-energy-released-from-blast-wave-formula/Formula-7952
https://www.formuladen.com/en/coefficient-of-drag-equation-using-energy-released-from-blast-wave-formula/Formula-7952
https://www.formuladen.com/en/pressure-for-cylindrical-blast-wave-formula/Formula-7693
https://www.formuladen.com/en/pressure-for-cylindrical-blast-wave-formula/Formula-7693
https://www.formuladen.com/en/pressure-ratio-for-blunt-cylinder-blast-wave-formula/Formula-7934
https://www.formuladen.com/en/pressure-ratio-for-blunt-cylinder-blast-wave-formula/Formula-7934
https://www.formuladen.com/en/radial-coordinate-of-cylindrical-blast-wave-formula/Formula-7708
https://www.formuladen.com/en/radial-coordinate-of-cylindrical-blast-wave-formula/Formula-7708
https://www.formuladen.com/en/simplified-pressure-ratio-for-blunt-cylinder-blast-wave-formula/Formula-7937
https://www.formuladen.com/en/simplified-pressure-ratio-for-blunt-cylinder-blast-wave-formula/Formula-7937
https://www.formuladen.com/en/planar-and-blunt-slab-blast-wave-formulas/FormulaList-11504
https://www.formuladen.com/en/planar-and-blunt-slab-blast-wave-formulas/FormulaList-11504
https://www.formuladen.com/en/blunt-nosed-flat-plate-pressure-ratio-(first-approximation)-formula/Formula-7964
https://www.formuladen.com/en/blunt-nosed-flat-plate-pressure-ratio-(first-approximation)-formula/Formula-7964
https://www.formuladen.com/en/coefficient-of-drag-equation-using-energy-released-from-blast-wave-formula/Formula-7952
https://www.formuladen.com/en/coefficient-of-drag-equation-using-energy-released-from-blast-wave-formula/Formula-7952
https://www.formuladen.com/en/
https://www.formuladen.com/en/
https://www.formuladen.com/en/

2.3) Creation Pressure for Planar Blast Wave Formula (af

Evaluate Formula @

Wi

W

sec

E
P =[BoltZ] - po, - | — | -t
P

(o)

Example with Units

1200k 3 2
2.9E-19pa = 1.4E-23)/k - 412.2kg/m* -| ————— | - 8s 3
412.2xg/m?

2.4) Energy for Blast Wave Formula (af

[ Formuia | [ Example with Units | Evaluate Formula (@

2 2
E=05p, Vy -Ch-A 1200.7881k) = 0.5+ 412.2kg/m* - 102mys - 2.8 - 0.2m?

2.5) Pressure Ratio for Blunt Slab Blast Wave Formula (af

[Formui
2 2
2 2 (y\? 2 2 22m \7
r, =0.127-M - CD3 = 8.1438 = 0.127-55 -28°% | ———
p d 2.425m

2.6) Radial Coordinate for Planar Blast Wave Formula (a{

Example with Units Evaluate Formula @
3 L
E\ 2 12000 \3 2
r=| — -t 3 57.1151m = _— .83
o sec 412.2kg/m®
(o]

2.7) Radial Coordinate of Blunt Slab Blast Wave Formula (af

Z e

(Y L 22w \?
r=20.794-d-Cp3-| = 2.5433m = 0.794-2.425m - 2.8°% - | ———
d 2.425m

2.8) Time Required for Blast Wave Formula (af

Evaluate Formula @

Formula Example with Units
2.2m

429688s = —— 8 —

00512m/5
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Variables used in list of Hypersonic
Equivalence Principle and Blast-
Wave Theory Formulas above

A Area for Blast Wave (Square Meter)

Cp Drag Coefficient

d Diameter (Meter)

E Energy for Blast Wave (Kilojoule)

E 104 Modified Energy for Blast Wave (Kilojoule)
Kp1 Boltzmann Constant

M Mach Number

P Pressure (Pascal)

Pcyl Pressure for Blast Wave (Pascal)

r Radial Coordinate (Meter)
I'hc Pressure Ratio for Blunt Cylinder Blast Wave

Y Pressure Ratio

tsec Time Required for Blast Wave (Second)

U. pw Freestream Velocity for Blast Wave (Meter
per Second)

V., Freestream Velocity (Meter per Second)

y Distance from X-Axis (Meter)

Ysp Specific Heat Ratio

P Freestream Density (Kilogram per Cubic
Meter)
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Constants, Functions,
Measurements used in list of
Hypersonic Equivalence Principle
and Blast-Wave Theory Formulas
above

constant(s): pi,
3.14159265358979323846264338327950288
Archimedes' constant

constant(s): [BoltZ], 1.38064852E-23
Boltzmann constant

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)

Time 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 B

Measurement: Energy in Kilojoule (KJ)
Energy Unit Conversion @

Measurement: Density in Kilogram per Cubic
Meter (kg/m?)

Density Unit Conversion @
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