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INTRODUCTION

Datacenters, telecommunication facilities, internet
services, control rooms, and other like facilities
consist of similar characteristics that present ma-
jor fire hazards. In particular, the spaces beneath
raised floors pose as much of afire hazard as does
the numerous pieces of computer equipment situ-
ated on theraised floors.

Underneath the raised floor there is often exten-
sive cabling, with PV C insulation, which vacates
much of the space. This area, beneath the raised
floor, houses cabling for business networks, dis-
tributes cooling air to the equipment, but most
importantly, isthe key location within acomputer
room facility that can rapidly expose high asset
equipment to afire.

Traditionally, computer room facilities have been
protected with fixed fire protection systems. Gas-
eous agentslike Halon 1301 and FM-200 suppres-
sion systems, protecting both the areas underneath
the raised floor and above the raised floor, are the
most common method of fire protection for Class
Céelectrica hazards. A Fike CO, systemisasolu-
tionwhen facilitieselect to utilize pre-action sprin-
kler systems for the space above the raised floor.
Zero protection underneath the raised floor poses
amajor threat to high asset equipment.

Based on historical accident data, in combination
with site-specific data, such as the mass and ar-
rangement of cabling, the probability of afire oc-
curring in acomputer room subfloor or similar lo-
cationislikely. A firein such afacility, particu-
larly under the raised floor, could result in a sub-
stantial amount of downtime, which resultsin lost
revenue. Fireprotectionincontrol roomsand data
center subfloorsisanecessity, dueto the inherent
firerisk. Quite often control rooms, data centers,
and other similar facilities opt to use pre-action
sprinkler systems to protect the space above the
raised floor. Sprinkler systems do not provide
adeguate fire protection in spaces beneath raised
floors, therefore carbon dioxide should be imple-
mented as the fire extinguishing system.

The purpose of this application profile is to pro-
vide an understanding of the possible hazards as-
sociated with subfloor areas and protection solu-
tions utilizing Fike's Carbon Dioxide Extinguish-
ing Systems. This document is intended to be a
guideline and is not applicable to all situations.
Fike's Carbon Dioxide Design, Installation, and
Maintenance Manua and NFPA 12 shall be re-
ferredtowhen designing CO, systems. If you have
any questions, please contact the Fike Protection
Systems group, or our regional sales manager in
your area.



THE PROBLEM: ELECTRICAL FIRE & ENCLOSURE INTEGRITY

Even though telecommunication equipment requires flammability tests on components, wiring and subassemblies,
fires still occur and have been reported. Fires beneath raised floors are mainly caused by the abundant amount of
cabling encountering ashort circuit. Subfloor debris present from construction or improper maintenance also presents
afire hazard.

The biggest challenge when protecting areas beneath araised floor with a gaseous agent like FM-200, is maintain-
ing the concentration level for the required period of time. It has been very difficult when using gaseous agents due
to low concentration percentages and rapid discharge rates, which made aloss of agent from a non-sealed area more
critical.

THE SOLUTION: DEEP SEATED ELECTRICAL HAZARD

Carbon dioxide has a high ratio of expansion, which facilitates rapid discharge and alows for three-dimensional
penetration of the entire subfloor area. When designed properly, CO, systems will not damage sensitive €lectrical
equipment, nor doesit have residual clean up associated with its use as afire extinguishing agent. Because CO,gasis
approximately 1.5 times heavier than air, little leakage will occur when the systemis properly designed. Because of it's
weight, if leakage does occur into the space above the raised floor, it will remain near the floor area. Carbon dioxide
safety precautions should still be addressed to prevent risk to personnel. A plan should be made to exhaust the carbon
dioxide gas after a system discharge - one that will not ventilate it to an occupied space.

NFPA classifies spaces beneath raised floors as a miscellaneous electrical hazard. Per NFPA, the minimum design
concentration shall be 50% by volume, however due to potential problems of excessive leakage that can be attributed
to perforated floor tiles or discharge turbulence, it is recommended that additional carbon dioxide agent be added as
compensation.

To prevent excessive CO, agent loss and allow complete mixing of the agent, it is crucial to provide a low velocity
discharge. There are two nozzle options when protecting areas beneath raised floors: “S’ type nozzle and “Radial”
nozzle.

1 B “S" Type Nozzle: Where a potential for abundant leakage is present, the

° “S’ type nozzle is the preferred discharge nozzle. The “S’ nozzle will
\ provide a soft, uniform discharge pattern and also allow proper agent cir-
\% only the space beneath the raised floor is being protected.
\\ 80 Thisillustration shows atypical subfloor system using “S’ nozzles. The
0

ion and mounting them horizontally. The “S” nozzle is best suited when
pounds (10.6 —13.7 kg) per minute. Thiswill provide alow velocity and
moderate discharge preventing damage to loose equipment or floor tiles.

It is recommended that nozzles be installed at least 20 feet (6.1 m) from
cable runs, walls, and obstructions.

culation. Thisisachieved by installing the nozzlesin aback-to-back fash-
recommended flow rate for “S’ nozzles used in subfloor spacesis 35-45




e > 4 Radial Nozzles: Radial nozzles are the nozzle of choice when the area above the
raised floor is protected with a gaseous agent and when the subfloor areais more
tightly sealed. The 180° Radial nozzles can be positioned around the perimeter

P P4 when protecting smaller subfloor spaces. Larger subfloor spaces are protected
with the 360° Radial nozzle, which are positioned in the center of the protected

80 area. When utilizing the 360° Radial nozzle, the recommended flow rate is 80-

NP s 100 pounds (36.2 - 45.3 kg) per minute. Spacing should not exceed 20 feet (6.1 m)

4 N from the wall and 20 feet (6.1 m) apart. The nozzle should be installed so the
agent will hit the wall at an angle and not directly into the wall. The adjacent

NP U illustration shows atypical subfloor using 360° Radial nozzles.
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DETECTION AND CONTROLS

The uses of standard smoke detection together with manual rel ease stations have commonly been utilized to rel ease the
carbon dioxide extinguishing systems. Spaces beneath raised floors often experience many air changes per hour,
which presents a difficult detection design. Fike Protection Systems should be contacted for assistance on designing a
detection system for these areas.

Air sampling, likethe VESDA® Aspirating Smoke Detection System, isnow an option for detecting firesin its earliest
stages. Air iscontinuously drawn into a piping network and transported to a detection chamber where very sensitive
receiversdetect smoke. Air sampling unitswill prevent nuisance alarms and most importantly prevent false activation
of the CO, extinguishing system.

A Fike Carbon Dioxide Extinguishing System protecting a space underneath the raised floor is shown in the illustra-
tion below.

“Space Beneath a Raised Floor” Protected by a
Fike Carbon Dioxide Extinguishing System
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In addition to Fike’s CO, System, Fike has an extensive product offering for facility and process protec-
tion for commercial and industrial applications.

Rupture Disc — A pressure relief device, typically applied to a closed chemical process, will open at a
predetermined pressure and temperature to prevent the bursting or explosion of the process.

Explosion Venting/lsolation/Suppression - Total Concept Explosion Protection, including explosion
testing, explosion venting, explosion isolation, and explosion suppression systems to mitigate the ef-
fects of industrial explosions.

Fire Detection Systems — Fike offers a full line of detection products from single hazard to multi zone
analog addressable systems. These controls are suited for fire alarm, agent suppression systems, or
sprinkler/pre-action fire detection and control systems. The Cheetah analog addressable control panel
can be configured to communicate directly with one or more VESDA" LaserPLUS detectors via a High
Level Interface (HLI).

Fire Suppression Systems — Fike offers a full range of suppression systems to protect your equipment
and/or process. Because Fike offers more than one choice of extinguishing agents you are certain to
get the right agent for your hazard. Fike systems incorporate the following agents:

e FM-200

» Carbon Dioxide

* Water Mist
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