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https://www.sciencedirect.com/book/9780081008706/dynamic-deformation-damage-and-fracture-in-composite-materials-and-structures

Introduction

Objectives

A The scope of this work is &iudy the efficiencyf water spray/mist of different
volumetric density anddifferentabsorbing materialswith different thicknes$o
attenuate the strength of a blast or shock wave generated by an explosion.

A The testare designedy KIT and PS and performeanside theHYKA A2 vessel
of 220 n? volume (6 m diameter, 9 m height).

A Shock wave source: B-combustion unit

Water spray:
rate, kg/min
0 2
:
Absorbing materials:
materlal pol urethane glass wool
20 mm XXX
X X X Acoustic foam
120 mm Thicknes§0 mmX
Thlckness X XX X
200 mm
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Test schematic

reflected SW reflected SW
steel wall Ke soft materials
/ !
-/ @
. , Incident SW Wall I !
H,/air detonation

High-Pressure Water Mist Full cone spray nozzle

Mist dominated
spray

Droplet
dominated

Pressure sensors

Incident SW Wall

H,/air detonation

- H,/air detonation is usedas SW source.

- Incident SW history and the reflected SWstory aremeasured with a traverse of
pressure sensors.

- The difference of the reflected SW from the steel vessel wall to telected SW
from absorbing (soft) materialss usedto quantify the shock wave attenuatioreffect
of the absorbing materials.

- Theshock wave attenuation due to water sprag quantified by the comparison of
shock wave historiesvith and without spray.
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Shock wave source
W
Combustion unit 30 % H, in air @] p [z gasanalyser
[ .

-The hydrogerombustiorunits are i
designed fothe strongest possible __
(unconfined) combustion with low H A IR L covered with
amount (g H,up to 16 gH,) thin foll

feed line spark ignition

exhaust line

N
L

Usedmodel=4 gH,

Cube size(30% H, in air) = face length of 0.5
Obstacles were grids.&x 065 mm; 48 layers)
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Experimental setup

Co_mbustion
4 g H, -detonation (5000 f/s)  Shape of the shock wave: 40000 f/s ~ Unit l

P02 P01
~1m
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Experl mental Setup Sensor Typ/ PCB Nummer bar

Traverse of 7 pressure sensors ( P01 to P07) POt tisB2t 21613 o
P02 112A22 25826 3,5
Data sample rate 1 ps. P03 113828 21677 35
P04 112A22 25827 3,5
P05 113B28 21624 3,5
P06 113B28 21621 3,5
PO7 112A22 25820 3,5
Top view side view Distance: Ground to

spray nozzle =4 m
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Sprinkler Systems

Mist-dominated

Pressure:100 bar
Nozzle Danfosg(SEM-SAFE®)
Type: HNMR5-10-1.1900

Hzo(loo bar): 9 1/min (per nozzle head)

Droplet size: 107 50 um (2071 100pum)

Two nozzle head:

Three nozzle head

18 kg/min;
1-1.8kg/min/m?

27 kg/min;
' 1.5-3 kg/min/m?

Droplet-dominated

tu Y )el

Stainlesssteel spiral full
cone spray nozzle

Pressure:H,O grid
Droplet size large

40 kg/min
~4 kg/min/ny

Two nozzle head

0,4

0,2
1S

=2 00
>

0,2

0,4

0,5 1,0 1,5 2,0 2,5 3,0

Xx/m
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Water charging on thground
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Sprinkler System i d r o p Fudl tome spray nozzle

Test side
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