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i~ == Control signal for other applications

Power Supply
J

01 Unloading / Test Line 08 Section Valve

02 Water Inlet 09 Distribution Block
03 Fire Alarm Control Panel 10 Assembly Body
04 Water Tank 11 Sprinkler

05 External Water Source 12 Filter Unit

06 Feed Water Pump 13 Solenoid Valve
07 T-joint

<Ol R A HHEE>

D27 FHMHER
D282 42 A B Cg 20| A8E £ U0, BE2 400um 0[5te]
D2F7 Ho|H, AgY 42 7IHEE2 HMAl= 2o o o|F0|

0] 1,000um7HX| Dvoge O|S-RZ ZSHSICE (NFPA 750 Annex 3.3.24)

= A
= L
oz EM, =339 ZapEv|e o A
density), J2|0 28 £m(2ET)9t 22 247

OJEICf. "S%%(Momentum)"% ziE Lol FFM SE7F BEAT
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Single Nozzle : k=0,08 @ 50bar

90 / 18
= /
% 80 16
g 70 / 14%
2 60 122
§ 2 \ g &
(5]
30 \ 6
20 \\ 4
i ;/ \ g
0.1 1 10 100 10000
== cumulative distribution = droplet distribution | dmplet diameter [um]
<EMHMERZ AlY Za dgjZ>
3) FEKM|AHEXE(Droplet volume fraction : Dy)2t S=HE|0 HIALE|= XIQ|
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Certificate of Compliance

Thiscemicate i issued for the following
Water Mist System
p— EETOGE Wt VSt o B s of Do e
o for tion. 12
Desien, Installaion, e i
pment Rooms/Fall Desizn. Installtion, Opesation, and Mainienance
Operation and Muienaice | y ey Docupent I MOES40DIOMEM!LG, Revision: 1.0, Dateof
B e Jamary 17
Preparedfor: Mamfactured at
PLAZA BUSINESS PARK HALO MOREENTIEE 4
AYRITIE 24, PO BOX 86 FIN.0S250
01510 VANTAA, FINLAND KERAVA FINLAND
FM Approvals Class: 5560
Approval 05005 Appn February 16,2017

To verify the availabiliy of the Approved product, please refer to www spprovalsuide com

Said comtinving Surveillance Audits, and s condormiry to e
constructions as shown ia the Approval Guide, an online resource of FM Approvals.

2.6 ?_,ﬁﬁ’
F Anprovals Dzm?mm

M.
1151 Boston-Providence Tumpike

‘Norwood. MA 02062 USA
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IBS-INSTITUT FUR
BRANDSCHUTZTECHNIK UND SICHERHEITSFORSCHUNG % -

GESELLSCHAFT M.B.H.

ZINTAMLE A 4021 L 5, POSTIAGH 27,
3 n

ey LR
A2100 VOUKERMARKT. |
=, Pt
Test report
Eire tests of the

high-pressure water mist fire-fighting system applied in the protection|
of LH/OH1 occupancies (27.04m?)

Report No:  41400138-2

Date: 26/01/2017
IBS-DAMG/lask
SPONSOR: L
Industriezeile 58, A-4021 Linz
TEST FACILITY: Steel construction erected on the testing premises
of BMLVS, Gewerbestrasse 3, A-2601 Sollenau
SCOPE OF TESTING: Fire tests conducted with the high-pressure water
mist fire-fighting system for the protection of
LH/OH1 occupancies (27.04m?)
TEST DATE: 14™ Seplember 2016
OFFICIAL IN CHARGE: Mr. Georg DAMMAYR
ASSESSMENT:

Based on the test results described under point 4 and in consideration of the measured

and damage it can be bl that the protection goal
defined under point 1.1 “protection of LH/OH1 occupancies (27.04m’)" has been
attained applying the tested high-pressure water mist fire-fighting system.

This Report contains: 29 pages
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o IBS-INSTITUT FUR - !
e BAANDSCHUTZTECHNIK UND SICHERHEITSFORSCHUNG @ 3

PADF, INSPEKTIONS.

ZEATRALE: A 4017 U PETZOLSTRASSE 15,45, FOSTEACH 27, TELERON 0733
ZWWEIGSTELLEN: 41300 WIEN FLUIGHAFEN, GFFICE PATSG |, TOP 002, TELEFON: 0122707230 A1
o Lo

LeFon; omanzeez

Test report
Fire tests of high-pressure water mist system for protection of
machinery in enclosures and engine compartments with volumes
not exceeding 260m*

Report No: 63112725
Date: 27/08/2014
IBS-DamGthafo

SPONSOR: B
Industriezeile 56, A-4021 Linz

TEST FACILITY: Steel construction with the measures 7.6 x 6.2 x
5.5 m (L, W, H) erected on the testing premises of
BMLVS, Gewerbestrasse 3, A-2601 Sollenau

SCOPE OF TESTING: Fire tests of high-pressure water mist system for
protection of machinery in enclosures and engine
compartments with volumes not exceeding 260m?*

TEST DATE: 12" and 13th December 2013

OFFICIAL IN CHARGE: Mr. Georg DAMMAYR

ASSESSMENT:

Based on the test results described under point 4 and in consideration of the measured
temperatures, it can be established that the protection goal defined under point 1.1 "pro-
tection of machinery in enclosures and engine compartments with velumes not exceed-
ing 260m™ has been attained applying the tested high-pressure water mist fire-fighting
system.

This Report contains: 30 pages

This T nol be wliized or repr by or n part
without prior milten autherissiian of (BS.
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CH H7IN= Cr2aF 22 ditHo g =shsk 4~ QIC) (NFPA 750 A3.3.3)

1) ol=gt EAW(Premix Solution) : H|Z=At7} HESH=E HIEE HIMA|Qt

=
= =gt olge 89 =S/H7HH =280 25 F40] Y=F

|
(2) A2 =% (Metered Proportioning) : S0 H7IME Fst7| o &
* r P

o H7INE HZE AESHH, 22|mls, HFE|, Ee fEAE H
7tHet =2 BlES MO E= ST "I FY = mE¥E &+

T ASoE IFE 4 Ukt

>
ol
b
r|r
_|

4%, =2gtdble 2= B 7[Ho|

L=
o -

(3) &= H|z| =gH(Balanced Pressure Proportioning) : & B30 2
ozo| HE HIINE N HISR EoOID, HE E& ClojojZHY
30| HAO| 7HsIAL DFE 2|TAS ArESIo =3 243t

4) =g 24| 882 'E(PrOportlonlng System Accuracy) : AtE MIHH| =%
gt > O
AL
T

A o @
o

e o
L
(@)
- r
_I_

. Rael 4 : B9 B THON S ¥IHD YHKKS oo,

MBS MeA|So| M2t ASE Qatoz X380, NFPA 750 12.5.2.20]
S 29 WEO FP Sl UHS A4 10%LE EY 4 At BE
o 82 JHNE= 2Tt

1) A 0290 ¥ WsTHARYS Lo YAURTA AX
T SASH AN ST L HOR M=l SIS HAst0]
g 4 61|59| M A 4 Uct

2) s D|ERYcol B YT UK|E HEo| H4E JFoE 4
g APYBIOIOF BiCH
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124 OH|S= (NFPA 750) : C}Z21} 22 E% OjH|S52 7t
7t A

1241

1242

1243

1244

1245

2H|7b HEE = 2442 O[LHO| A=A ZHYE 7t EE 2F
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OIHE Y 57 & =+ 8l dR0= oulS=2H7F EX|Z[0{of

o
|

BEI|BO| HER 9Tt F2L OFd FR. 3029 A F4 A
7

2 T & (Pre-engineered) O] ZF4H|2 &
<, oH|SE)2 ZadtA| gict
OfH|SE0| MEE =& Teto| st 4ol 4%, YUz7Y Q|
SE22H 7|4 X0 §2 5= UAO0{Of piCh
oHls= &H7l M3kl =5 Heo| "RSHX| 2 F2 oH|S
TaHl= g | Higto| A

+XA2E[E 25t =85S H|F
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H7=@EFR) © +x0| Mzs 47 & 2H 2|~ ZE 81 ZO(KS D 3698)
o STS 304 E= 0|2t 58 0[] ZELHASUEF0| UAes A== 510

Of oiCf.

@ ==& 8¢ E% 8EMA7| SO| HO UX| OtL|5IO{Of i, FA{Q|

27} gl= 8FYLASZ S510J0f oirt.

@ 0|27 2ohdH|E s Lg 24 29| 7|0 et 2X|SHojof oLt

1 8oz s Fao Halst 2o dXg A

2. SEYR=XE oAU S22 227t fle 20 X A

3. =9 F0f +2AE X A O =Y =ML ER0E =
of Mg S Sl == W 29 &S g HoF = A=F 5tofof
oL

4. ZO| YEO| HIEED 2 o= o 2F0| nFY ALf2E 4

Rai

7t 2o 2X|E mofls 3 o] =8 2HE 2X2 A
2 FE0= 48 HisEE E= Hisdts 2XE A
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4> 4> 4>
T P PP oo
10
g

G N o wu

= A R =20 HERE0= "0ER
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o
o
5
2
o
A
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1 =
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STSE AtESHK|& 22nq, HDPE(High-density Polyethylene) & ZHZEO| CHSHA=
H|DE XQEC

b
0
0.

314 | AU



| 315

— S oo XM
£ g o AL R =
3 ol — W MR N Y 20
3 No® O I TR B e £
D A R 1o- 22 = N E 0% Tl
> Hn__ul u_._.ﬂu_ﬂ ~ ok O?ME _._._o._hAmm._.A._L_un_u._lM”._%
K %0 < D KIr Iy £ K = K oy 2 K
2 © 2o oo ) E o of xK W 1S ol )
Wu.um_ iy ) Al K .__M__.H__._ @ .H_” o m_u._ i ol oy = |_Mo 4]
& s =RZ 4 < B8 pUREEaa
. Al s @ o g4 BIRUWH gy
o g o 4 = o Mmo Hﬂm_al_._% X Ko
Xl g . n 33 ko zl <0 oT EJ_A._....A:_._ﬂ_.n._.”_
__A |O_.._oL|L__ - = < - Ex_ﬁ._o__H_o_o|_L|
1l RERGE g H Fn Ta A
= = TH oF . = /0 S Tl 5% ar KOED

W g = ®d Sodlwsm
o T @ m® _AH"_._._mDWo_E._
TN o g O & uy Iz oH OF O ny o
— T ra W w 9o Z Bl IR G
q.ﬂnm_._._o i I+ o_._|J.m_||_“__|n_L|_.__.__o.r
KH 0 = Ol K ®m < IH — Jod
— =~ w 3T qr mo g 0 = < H o O
N ol T W " o = < Jol
—Hdzmz" 0 A_.u7usf__,"m°%u_.ﬁ
Aoy e ™ Ry BT
- — = 0 o = =~ - F
shtEwm Mo = IR R - o
R K oo XK g R N2 20 KRN g
ol 0fo 0 0 == — ol KO KO i S
m_m_.:ol_iﬁe._.&u_.ﬁu_._/o__..ﬂWA_.mwA_.%ol_.
L = i <0 ~[- N o
RIUO 2o a7 v go o o o 2w o 0 o 05 g
I — T H K oI K oo Jo 8l N ol of ol =
R o 3R] MWE MR DE TS T D RS
o M RO o o0 B0 XMW N XMW N X0 50 F S
S N M < L © ™~ © S



A

[y

Ll
ol

of 2t 2Xot

=
L

of 7]
st

2

.
o

b

HKS D 3676) = 0|9 S50|

E8M7H7| SOl Hot RUX| OfL[5}0{0F

7OF_T'_

ZIES

(0]
]

A

i
ol
Al

S
K
4|

I

—

o
o

X|5H0{OF
7b SR 719] M=ol olsto] RAHESEo R

S

joll

~NO
u

of el XSt

=

AlZh Old =AIEE=

9| 7|

=]

b

Ha6zof e Yolre £ A

A3,

e
(=)

Al

_|

A

b
'cg- 7.
H|<2014. 8. 18.>

—

-

o

off X
4. AH|<2014. 8. 18.>

At
- 3|

ofof
=

2
3



x TR = =
: 55 C 2 -
= R - 1
9 K4 = o fr -
P <+ n ol 5
2 ¢ i 13 10
& A2 T )
2 il T ot S &
od m < 2 5
< I ol 35
o oo IE
a3 Fr T W
< 7_ of ° mu__ T
p P e ool ®
____u|_.m o3 _.I__._. m REE
o ™ &1 o
m oo oM
Ol o .- ur
oo 33 ol
= o A g
Hx 1
H o Tf oF =
1313
K T —
ok o
1 ol ol <l ar H
Y )
g oo B oz o ] s
ko Fo WD ° XU U0 R 4
_ oK H o ;2
o o < H 2k ~
Tl d o @ oo " o A
W 31 of <~ i W mp i &
= I__/I o - o m.u.H_
V) \4




Ol
AN
35MPa O|¢@l 42 UYAZ EotH, =0 ArEots A4 O
2%bdH[E 5~10MPa £ 1 O|¢e| S 270P|= 2o W2t oA
=EHIet €2 8Ny Hu=

EE

1) FHRISAO ZS AU, HEelEz U HOlHAY WaoR J|SH
2+ Stk

2) EFHIASAl] 49 J2|S WA HEoR THY 4 glon), M AL
OfOF BIC}. 3k, O|2R7} UEHCO| MIE|e AZHS Holg 4+ Yz2

3) 5% 98 wE TR 52 AT SN AIFYOR elE A 0j2e H

5) N2QIEEIS A7 £E UXIGHE & F SIS MKSHOl ZA|7| EE UKIGHEIL SH
A9 HSoi YA0|D|, CIZQIER U HZOIHAS UX||9t ZXSHES BE HXH 3
SOIE2I2 URV|ot ZRGHET BE SENS F2 Mot 7Sl HOlEtS & 5
SLpBt Saetolz RlowETt KHSehe WAlo|c



Dj2RAspdH[O| SIXHRPMTIIZE(NFSC 104A)

SA[ZE2 60= O|L{o|ofof otH, S=& === oo HF & HAE

StCE (NFPA 750 94.5)

Aoy Bt HAEE oA HEZ ™St JUX| ROl NFPA 750 8.1.6.2
otLtel YUsteH=AbehE zof Y=HH2 Chant ZCh o[,

CrEol Zof Yo HNES x5 2 4% B89 YdiE F7IZ Mot

OICh EESh Cf2el 2|t &= HA O|LfoM= o 7He| A=ES SLie

QAo 2z ZgF& 4= Lt (NFPA 750 8.6.14)

e 8(Light Hazard) : 4,831m’

a8t /& 8 (Ordinary Hazard) : 4,831m’
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o H2IE AEY ER0s HEME 45 ol¢el A2z SH0{oF Birt.

©® A2 fIX- g 8 THKHiEe| FE2X|E OE 4 =9 Y[E

=t

1 WXHER2 ZEX B2 SBo 2 AX[SPEALE == ZHR(HEE 2o EX[E A

2. BaTE wAHE 20 HHBEES R[5t S AFZAO| kst LAY
L= D7gH HiEA o2 o A Of B LIAMMS| JHHEEE LIAES
89 #icz oidd A
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LR
1 BiE B J|E S

7h HiZ RE, 229 & 259 47 Y|AN 28 S DlEFasHiEe] o

80 O|¢0] gl& 47 Lisit Z0| HEICf

1) HYZHPipe) : KS, JIS, ANSL, APl DIN S =& FZo|M 1 QZn £
QYo 7|ESZ LSO 5204, 100A, 3008 51} Z0| et =%
2 mIsiCt SYUsH QAO|2tE Sch 5~160 5 1 FHE e B
O NFPA 7502 HAlSt= B#E2 LSt 7E*Er. Q= HiZS ALEE
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<NFPA 750 & 6.3.3.1 Hjj& tE= EHO| &>
Materials and Dimensions and Standard Tubes
M= K= & FE BF)
Copper Tube(Drawn, Seamless) [T2] FE (Y&, O

Standard Specification for Solder Metal (&
[95-5 (Tin-Antimony-Grade 95TA)]

Standard Specification for Seamless Copper Tube

O30 gl= FEl 7#F)

Standard Specification for Seamless Copper Water Tube

Ol 8l= 2l 2 ®RE D)

Standard Specification for General Requirements for Wrought
Seamless Copper and Copper-Alloy Tube

(ol20f gle BHx F2| 8 Feldad BE)

Standard Specification for Liquid and Paste Fluxes for soldering
Applications of Copper and Copper-Alloy Tube

(B8 Yol 2ot dMet Ho|AE EHA0 st F2| X Fae
a2 BE)

Specification for filler Metals for Brazing and Braze Welding
(Classification BCuP-3 or BCuP-4)

(=018 & =2o[F ETE FH At

Stainless Steel(AH|Ql2|A ZEXH)

Standard Specification for Seamless and Welded Austenitic
Stainless Steel Tubing for Generral Service
(ZEPHQl QAHLIO|EA AH|QIZ| 220 et #F)

=2 1=
Standard Specification for Seamless and Welded Austenitic
Stainless Steel Tubing (Small-Diameter) for Genrtal Service

(UBHEQl QAB|LIO[E AB|OI2ALE HY) FE EF)

Standard Specification for Welded, Unannealed Austenitic Stainless
Steel Tubular Products
(B3 EX| %2 AHLIOEA AHQRIA SHEE B

LIS

Standard Specification for Seamless and Welded Ferritic/Austenitic
Stainless Steel Tubing for Generral Service
(YUt QI H|2O| E(OPHAY)/QLAHLIO|EA AHQIZ|A RE HEF)

[y

Standard No.
(EE H3)

ASTM B32

ASTM
B75/B75M

ASTM B88

ASTM B251

ASTM B813

ASTM
A5.8M/A5.8

ASTM
A269/A269M

ASTM A632

ASTM
A778/A778M

ASTM
A779/A779M

* Denotes Pipe or tube suitable for vending(see6.3.6) according to ASTM standards.
(ASTM EZO| [ha} TH(63.6 AZ)0| M3re MO|Z e SEE LIEFACE

324 | Ay
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O|2FAsHaH[| SHHOHITIZE(NFSC 104A)

2) 5EH(Tube) : Z2 PipeO|?Z] SlL} O 140| BWG(Birmingham wire gauge)
OlM Folls2 /L inch B9z EF/E 7|& 55 Ar85IH, 2/8X[x
FHZ #7510, T2 Suzks 2ot Higs RO| ArETity. {fEo| H%
Lol Z1 HiEHPipe)Ofl HISH =42l fglo] Hof, g OZF4%td
HIO|AM ArESHH, ¢Z2 B% 52 o 71X M2 SEo| et CrsHA
MAlz/o, Hi2t == JEO| #iT(Bending : —2)2 ChEat 20| NFPA

750 6.3.60f 785t QULCH.

<MIZE Eoo| x|

O

]

|2 Fs=>

(282 NFPA 750 63.60 IS AL K L=
Lg F2| FE 3 AHQI2|A HiTo| B 2 FHLHS Yo o
2 gt

Lh SUS 304L &= 316 AHQl2[A EEEI 842 _7.<_|_+_ elftEde 94

Ch WIE ET(NFPA 750 6362)= CHSI} Zom, JY Lo, WES it
o, e W2oZ AIBEO{OF B

! |
(1) 20mm(3/4in)E Efste 2 BT L FHo| FQ, P UE Y

o
2 7t A

6) & HS(flattened bends) 2f0] A] HiZt & {FEE EfRFCZ KIHE 4 A0, O, Ef
8 eE 7 |

X
Ql 7| ':“='O| XI7:1° = 7&!74 rto

1.08H{O|AMY 74°0ﬂt E HZ(rol



3) SA(Hose) : T2 QK| EH9IZ ARSIDY, ARICH 51t 20| SXYO| Ut
Ha U TS S0 WMSs Ro| T2 ABED, FHU TO|T KO
OfFIE Jl20f HBECL By 4XSA DR SE NS, 2Y O

-

<ot sA 4l

) = B9 & ot 7
YoLl 2 & 20N AZSte B X Fos o
MXISIEE Z|0f JUCE (NFPA 750 8.3.2)
7hH ASME B31.1, Power Piping Code
L) BS EN-13480-3, Metallic Industrial Piping Design and Calculation

ChH NFPA 13, Standard for the Installation of Sprinkler Systems, only for
water piping, in low-pressure systems

2f) Piping installed in accordance with its listing where the listing criteria
are different from ASME B311, Power Piping Code, or BS
EN-13480-3, Metallic Industrial Piping Design and Calculation

Ll =Hie] B9 astAARCl HE0| RA0| HiEHPipe)S AtEdHs 20| iz}
0 A0l FE EE A0 HEO AN AY=oHX| g2 0| AMHO[Ch O
oL}, OjFd B 7Ee 420 DY 0|2 FasEH0A AHQI2A F
Ho| g2 UHXNO|H, mL| 7|=AMoZ2x "AH|Q2|A ZA2HKS D 3576)
OlL} Ol2t &5 Ol¢e 2k -UHd H HEds 71T A" *HE*Z 8%
A8 = Aeh, 1Y A9 F LHHNQ A AshEH|0M HESt=



C}.

O|2FAsHaH[| SHHOHITIZE(NFSC 104A)

HiZt £& SO 2ot A2 2 785K

E AN
Mz2A HEl S5 0¥l 955 7t2 8% AME 7hsdtH, NFPA 750

)

o
|0
=
-
n
_|
wn
S
=
o
0z
10

o= Ct3ak 20| dst ULt

<NFPA 750 & 6.4.21 Hj& 2= HE>

Materials and Dimensions and Standard Titles
M=z, X+ A 25 HF)

Copper (F+2|)

Standard No.

(BEE H9)

Cast Copper Alloy Solder Joint Pressure Fittings ANSI/ASME
(F2IES 88 FX ¢ 29 B16.18
Wrought Copper and Copper Allay Solder Joint Pressure Fittings =~ ANSI/ASME
(2l % FERE 88 HE gE £4) B16.22

Materials and Dimensions and Standard Titles
(fH=, K== & 2% BEF)

Stainless Steel (AH|QIZ|A ZHAH)

Standard Specification for Castings, Austenitic, Austenitic-Ferritings

(Duplex) for Pressure-Containing Parts ASTM
(LAH|LIO|EA, AH|LIOIE-HZI0|E(0|5) Y8 =20 g & A351/A351IM
X HFE
Standard Specification for Wrought Austenitic Stainless Steel
Piping Fittings ASTM
(G QABILIO|EA] AB[OlEIA AS wE saof et m)  AO/AMBA
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