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Application / Class A Authority

LH / OH1 (hotels, offices etc) FM 5560, VdS (CEN)
OH2 (parking garages) VdS

OH3 (shopping malls) VdS

Computer room subfloors / raised floors FM 5560, VdS

Cable tunnels VdS (CEN)

European hazard classification

LH certain areas in schools and offices, prisons

OH1 Data processing(computer room, excluding tape storage) hospitals, hotels, libraries, restaurants,
schools, offices, concrete factories...

OH2 museums, laundries, car parks, bisquit factories, breweries, metal factories...

OH3 paper factories, cable factories, plastic factories, mills, electronics factories...

OH4 theatres, concert halls, cigarette factories, match factories...
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Application / Class B Authority
Machinery space / compartment protection FM 5560 (CEN)
Machinery space / local protection FM 5560
Industrial fryers FM 5560
Deep-fat fryers (CEN)

Wet benches FM 5560

Marictt
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Accommodation spaces, public spaces, service areas
Balconies

Special category and Ro-Ro spaces

Deep fat fryers

Galley and laundry ducts

Machinery spaces: compartment protection

b LA . BT E5ER

Light & ordinary hazard 1 occupancies e.g. hotels, offices
Ordinary hazard 2: parking garages

Ordinary hazard 3 e.g. archives, shopping malls
Ordinary hazard 4 e.g. theatres, cinemas

Prisons

Computer rooms

M BNV TS89

» Gas turbines, machinery spaces and special hazard
machinery spaces

Outdoor transformers

Industrial oil cookers

Industrial cable tunnels

Wet benches

= Machinery spaces: local application
= Various navy applications

= Concealed spaces with cables / cable ducts

= Fume hoods
= Anechoic rooms

HI-FOG® - Protecting Underground Stations 16
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* Road and railway tunnels
= Climatic test tunnels

= Trains

= Metro escalators

Window cooling
Structural protection
Smoke extraction
Operational fire fighting

HI-FOG® - Protecting Underground Stations 17 Marictt

e



Certificate of Compliance

Water Mist System

AT This is to certify that the company indicated below is listed in the FM Approval Guide Specification Tested Products
SI]E.E'“E a“[]“ TE stE[l section. The HI-FOG 2000 models C10-37C0, CHI-57C/0, C20-57C/0, C21-57C/0, S10-57C/0, and S20-57C/0 bulb type
water mist nozzles were tested in accordance with the standard listed below. See the Marioff Corporation Oy listing in the

FM Approval Guide — Fire Protection section for further details.

Marioff Corporation Oy
Yirnatie 3
FIN-01301

Vantaa, Finland

FM Approvals confirms that the above nozzles were tested and found to comply with the following standards:

International Maritime Organization (IMO) Resolution A.B00{19), “Revised Guidelines for Approval of Sprinkler
Systems Equivalent to that Referved to in SOLAS Regulation [1-2/12", November 23, 1995, Appendix | and 2.

The nozzles must be installed in accordance with the manufacturer's Design, Installation, Operation, and Maintenance
Manual, MO/ES/10/DIOM/IMO/00, Revision 1.0, June 2000,

Project Identification: 3011392 Report Date:  June 18, 2001

Diate

FM Approvals
MFMF|uJi-a'| Faterpeie



M Approvals

NOT to be distributed owtside of FMGlobal except by CUSTOMER.

APPROVAL REPORT

SPRINKLER PUMP UNIT (SPU) WATER MIST PUMP
SYSTEM

Prepared for:

Marioff Corporation Oy
P.O. Box 86

Virnatie 3, FIN-01301
Vantaa, Finland

Project Identifier: 3016381
Class: 5560

Date of Approval: &ﬁ/ L2, 2oz e
Authorized By:

W ynulard. Assistant Vice President
Fi Approvals
1151 Boaton-Providence Turnpike
P.0. Box 9102
Morwood, MA 02062 an el e
Page | of 10 ;
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FM APFROVALS
06381

SPRINKLER FUMP UNIT (SPU) WATER MIST PUMP SYSTEM

from

Mariofl Corporation Oy
P.0). Box 86
Virnatie 3, FIN-01301
Vantaa, Finland

INTRODUCTION

Marioff Corporation Oy requested FM Approvals to cxamine their Sprinkler Pump Uit (3PL)
electric motor driven waler mist pump system for wse with Approved Mamoff water mist systems.

This Report is limited 1o the examination of the wiler mist pump system as described in Section
11 of this Report.

Standards
| Tile Numher Dhate
| ) ’ FM Approvals .
Water Mist Systems (Draft} Class jm;m Seplermber 2004 |
(‘wroﬂ.ers_,ror Electric :h'mar el P Approvals August 2002
Diesel Engine Driven Fire Pumps Class 1321
Water Mist Fire Profection Systems NFPA 750 | 2003
.S'rarium._nry Pum.,u-s For Fire NFPA 20 2003
Protecfion

The water mist pump system described in this Report must be installed in aceordance with FM
(ilabal Property Loss Prevention Data Sheets and the manufacturer’s design and installation
manual that applies to the water mist system with which it is used and he purnp operating and
maintenzance manual {Document Reference: SPU Operasing and Mainienance Manual -
Diocument Mumber F3 100FM, 20 January 2005). Deviations from these guidelines shall voud
the Appeoval of the system.

There is no Approval listing associated with this Report, The FM Apgroval Guide listing for this
purmg systemn will appear as part of future ManiofT water mist fire suppression system Approvals
that wtilize this device.

This Report may be freely reproduced only in its entirety and without modification.
Page 2 of 10
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HI-FOG Product SPLYSPUD 31 Ang 2005
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Fire Test Summary #021/MT ILANDIMAYDZ Page 1 of 4

HI-FOG MT2 systems for protection of combustion turbines, machinery
spaces and special hazard machinery spaces with unlimited velumes

u HI-FOG* Fire Test Summary #0218 TILAND/MAY0Z Page Zof4

HI-FOG*®

Froduct SPU&EMAL 10 Sep 2003

Fireles! summary

Test standard

Summary

Conclusions

HIZFOG MT3 syslems for prlecton of cormuslion lurbines, machinery spaces and specal
hazard machinery spacss wilh unimited vaumes.

FMRC Draft performance requirements for fine waler soray ayafems for the prodecton of
cambushion hirbines, machinery sgeces and spechl har ard machinery speces wilh vallimes
extesding 01 75 8 (280 m).

Ten rrachinary spacs fre ainguahing lesls were conducied in 8 3300 m* endosura socarding
1o fie Factory Mulual (FM) tesl protocd. The fre scenanos indud ed balh exposad and absrucied
spray lies, cascade lires, pool fres and dass Alires, and hier combinabons. Mostof hie fres
are required o be exingushed; suppression s enough for a lew of tham. The HI-FOG MT3
system exinguishad 8l firss witin 14 min. Seding raes lar vag/ing valumes and haighls were
develaped using experimeantal resuls measured inlhres diferent endosure volumes.

The HI-FOGMT 3 fre prolecion syslem wih hie prncipal ins@lldion cilena belos was shown
lames fie perlornance requiremeants s2l by FMRC for hie pralecton of com buslion Iubines,
machinery spaces and specal hazard machinesy spaces of Brge valumes.

Far scaling in vargng vaumes and heighls the key paramslens are fie average waler fux
densty, Ihe nivagen conceniralion and s dischange rde.

8 hasd Eand Ko Di=fribution nebwark
pray configuration Tialer Gas
e 55 1MC 8MC 1000 45 300 SMF 1050
K tactaor 38 24
M ooversge sres 23 38 e
M Coverage viaume 206 m* 370
My cailing haigi 1m
Operaling parameterns
Min waler pressure 703 bar
Average waler flux densily 0,12 Iprritm®
Gas cylinder pe M,/ 5017200 bar
Hurmber of Gas cinders 336 W [100 m3] - 108 [¥ = enclosure vaurme]

Ieladl ATC eqpraradion Oy rassreaa | e right 1o ravias and inprons 18 pecket s el e rereka 358 i coniigiast s i | Idearn e gy S redioad e Tha nbmslion coniaine Farsdn
o ekt iy ciban il {rme o o D g pacecici o et syl vl nadiona e e of i bl i ey ol il i clich arechir oy s o e i R

1. Infroduction

Factory Mutual Reseach Conpoafion has provided a fre test protocol for evaluating the pedformance of Sne water
Sprays aganst fres represen tatve fo mbu S50 n furtines. machinery spaces. and specal hazard mach in ey spaces
The fest procedums are almost idenfcal fo fhose of the dooument MECKrc GEBIT2E by the Intenatonal Maritme
Organization (MO)

Machinery spaces includs such hazards as ausdiary Jurbine moms, ol pumps, al meserors, fslfiters, gear booes
dnve sha®s, lubncation skids, and desel engne rooms. Special hazard machinery spaces include o oo pancies such
as nternal combustion engine e cells and machinery spoces Wt incidental use, or foage. of fammable liquids
with wolatlifes simiar fo fhose of n-heptane

Ten fne extinguishing fests in acoordanos with the FM pocsdures wene ondudisd

2. Testarrangement

Thie st enclosurs wasfarmed by e large fee faciiy of Mano® Corporation Oy atVirkkala, Fnland Figure 1shows
a schematic view of e fest anclosum . Ths squam-shapsd enclosure had an 185 m = 185 m fat foor and a
masirmum height of 11 mequaling a total wilume of I3 m™ A2 m x 2 m opening was construcied af the mdde of
aneof e walls

Tes fms wem aranged of and on e engine mock-up as indcatsd in Figure 1. The fuel used was ater low Sash
point heptane, wihich resem bles rgular gasoling except forits lower foxcity, or highfashpont ight dess ol Thefre
scanarios ogefher with the relevant acmplance orifterm am summansed in Table L In each Sest fhe Smowas st
ignited and a%era prebum Smaof S 5= 2 min e HEFOG syten vas manually actvatsd The fest was run for 15 min
afer activating e HFOE sysem

Gas nozzles jnad)

/ Watter nozzles (hlue]
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Figure 1. A sohamatic viow of
tha last anchsuras with fast
anging mook-up Tos #2).




x HI-FOG® Fire Test Summary #021MTILAND/MAYDZ Page 3of4
Tast | Fira scenania Test fuel | Hext reloass | Requimenent
rabe (NI
1 | Lowpressurs hodzontal spray on Sop of T angins Dimzal cil ] Extimguishiment
2 | Lowpressure spray on fopof the engne aligned £5° upward
strking @ 12-15 mm dameter md Distal & . e
3 | Lowpressure concealed horzontal spray fioeon one side of P & Exfirgrishment
tha enging
4 | High pressune honzontal spray Sre on fop of $e angine Diesal al 2 Exfinguishment
5 | Lowpressure. low Sow concealed spray Sm 4 01 oF poalire | po o 0 q Eprayasingash
on T sida of fhe engine Poal- suppress
Concealed heptane podl (081 m') re Heptane 24 Suppression
T | Flowing fire (025 ka's) fom e fop of T angne Hepfana e | Exfinguishment
8 | Awoodoribina 2 mr poal fine on the side of the emging Heptans & Extinguishment
Optl] A1 e diesel fuel saturated insuafion mat ignited under o Sprayaxingush
ezl al =1
a spray fre [Fodl- suppress.
Opi2| Abuming 1 m? diesal fusl saturated insulaton mat on e Suppress
side of e simulated angina Disealol = o

Tabd 1. The lost soonaras

L HEFOG systom

The RO MTS systern dscharges both water mist and nivrogen. The syemn consists of two separate pipeworks,
one for plan water and one for plain gas. All e nozzdes are to ba mounted in $e celing level or ofher overhead
locations, poirfing downward. The obje e is 5o have a homogenaous micture of water mst and gas Sroughoutthe
Epace

Proparming in e X300 P, 11 m highenclosure, was achisved by dvidng the water Iina info Swo zones hatl wers
operated of d¥amnt pressures. A pressure unbalancs wa s henoa omsated in e anclosure, which ersumd e besd
possble dtnbwrtion of T mis droplets. Dot zones wers aquippsd with 8 spray heads of moe &5 1MC 8AC 1000
and tha pressum in e mnes wasabemated perodicaly so fhat one lne was alwaysoporated at a ow pressure (13
bar] and fhe ofher one ot a high pressure (70 bar) Thegas ine was operated with up o 100 B, cyinders and nine
spray hesdsof type £5 300 GMF 1050 Thes Sull fest sot-up s shown in Figune 2 Pressure cure s maa samd during a
full dscharge am shown in Figum 3

The plan water ne is capatle of axfngushing all the big Sms (relafve to e enclosum sizel and in any casae i
provides cooling for the encosune and protects e equpment and structune. In the prsent lests fhe phin water
dischargs axtng ushied e test Sres# 1 - #2 and Opt 2 The maxmum number of gas oyinders wasappled in tosts #5
« #7 and Opt 1. In fest #7 the full gas capacity was used only for safefy reasons. o suppress the huge heptane fre
imstan taneously, prior o complet 8 extingustment

Ecaling ndes o any wolumes, based onexperimental results in e d¥erent volumes and heom Scal appmoach
woerm ganerated . The nales am based on plain and simple physical Scts of nertng e enclosure amospham by water
wapou rand nitmogen, e mlate weg Ao fwater vapour being higher in smaller encio sames and approaching a @nsfant
low concentration in @ger anchosures. Consequent iy e requined nirogen conce ntration increass swith increasing
waluma I smal volunes, o San sons 350 m?, no nitmgen isnssded. Inlarge volurmies T oxyDen conoen ration
duatonirogend schame approaches 16 wvol-%. which does not pose any danger o people. Theinstalation gudaines
forvaryng walumes and heghts are not s subject of e pmsant summary

4. Rosuits
Al S msts wors passed the Smes were ecinguishad inless han 14 min afer stwrtng e suppression and no -

ignifion ocowred Exingushmentwas achiewed also in fhe cases whene supp resion would hae be en enough foran
acoep table performance

AlI-rua* - Frotecung unaergrouna siations

22

n HI-FOug® Fire Tesat Summary #0 21MTILAND/MAYDZ Page 4 of 4
| Fgum 2 Fuliost arangamant |
- I-\-\"-t"“-
l‘.{b'-hl_'_ : : - e -._\_\l_:n

TgET o ToeT bard
g aram 6 )

Fgus 3 Prassom cwvas ra ful spstem dischangs |

Moomplate descripton of e fasts and their resu ks are given in e
Teest Rport Mo RTESS802 WTT Buldng and Trarspar?, May 2002

NOTE: The tests described form the basis for the FM type approval application.

2 Wt o Carpam tion Oy, PO Bax @8, Wirsla 3, AR 1300 Ve, Finbaned,
bl #3350 AN A5, Fae #3500 AT S0 a-all nfo @ o i, wew hi-bg com
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HI-FOG® RSt 14

HI-FOG® 1000-series HI-FOG® 1000-series HI-FOG® 1000-series
sprinkler sprinkler sprinkler

HI-FOG® 1000-series HI-FOG® 1000-series HI-FOG® pop-up spray head
spray head spray head for aircraft hangars

HI-FOG® - Protecting Underground Stations 27 Mﬂﬂlﬁﬂ
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HI-FOG® RSt 14

HI-FOG® 2000-series HI-FOG® 2000-series HI-FOG® 2000-series
sprinkler sprinkler sprinkler

antique finish
———— e

High-quality stainless High-quality fittings,
steel tubing no welding on-site

HI-FOG® - Protecting Underground Stations 28 Mﬂﬂlﬁﬂ






