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Origin and Development of NFPA 214

The subject of the protection of water-cooling towers was first considered by the NFPA
Committee on Building Construction in 1957, and a progress report on that subject was
published in the Advance Reports of that year. In 1958, a new Committee on Water
Cooling Towers was appointed and a Tentative Standard on Fire Protection of Water
Cooling Towers proposed by the Committee was adopted by the Association in that year.
Final adoption was secured in 1959. Revised editions were published in 1961, 1966,
1968, 1971, 1976, 1977, 1983, and 1988. This latest edition incorporates a variety of
technical and editorial revisions.
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NOTICE: An asterisk (*) following the number or letter
designating a paragraph indicates explanatory material on
that paragraph in Appendix A.

Information on referenced publications can be found in
Chapter 7 and Appendix C.

Foreword

The fire record of water-cooling towers indicates the fail-
ure to recognize the extent or seriousness of the potential
fire hazard of these structures both while in operation or
when temporarily shut down. Cooling towers of combusti-
ble construction, especially those of the induced draft type,
present a potential fire hazard even when in full operation
because of the existence of relatively dry areas within the
towers.

A significant percentage of fires in water-cooling towers
of combustible construction are caused by ignition from
outside sources such as incinerators, smokestacks, or expo-
sure fires. Fires in cooling towers may create an exposure
hazard to adjacent buildings and processing units. There-
fore, distance separation from buildings and sources of
ignition or the use of noncombustible construction are pri-
mary considerations in preventing these fires.

Ignition within these structures can be caused by weld-
ing or cutting operations, smoking, overheated bearings,
electrical failures, and other heat- or spark-producing
sources.

Fires have also occurred during the construction of cool-
ing towers. Measures must be taken during construction to
prevent the accumulation of combustible waste materials
such as wood borings, shavings, scrap lumber, or other
easily ignited materials. “No Smoking” regulations and
strict control of welding and other heat- or spark-
producing operations must be enforced. Wetting down
combustible portions of the tower during idle periods of
construction 1s a good fire prevention practice.

Cooling water supplied to heat exchangers used for
cooling flammable gases or liquids or combustible liquids
where the cooling water pressure is less than that of the
material being cooled may constitute an unusual hazard to
the cooling tower by the return of the flammables or com-
bustibles to the cooling tower water distribution system.

Chapter 1 General

1-1 Scope.

1-1.1 This standard applies to fire protection for field-
erected water-cooling towers of combustible construction or
those in which the fill is of combustible material. It does not
apply to small factory-assembled towers, the main structures
of which have a volume of 2,000 cu ft (56.6 m®) or less.

1-1.2 No standard can be promulgated that will guaran-
tee the elimination of fires in water-cooling towers. Tech-
nology in this area is under constant development, and will
be reflected in revisions to this standard. The user of this
standard must recognize the complexity of fire protection
requirements for water-cooling towers. Therefore, the
designer is cautioned that the standard is not a design
handbook. The standard does not do away with the need
for the engineer or competent engineering judgment. It is
intended that a designer capable of applying more com-
plete and rigorous analysis to special or unusual problems
shall have latitude in the development of such designs. In
such cases, the designer is responsible for demonstrating
the validity of the approach.

1-2 Definitions.

Air Travel. The horizontal distance through the fill
measured just below the distribution basin.

Approved. Acceptable to the
jurisdiction.”

“authority  having

NOTE: The National Fire Protection Association does not
approve, inspect or certify any installations, procedures,
equipment, or materials nor does it approve or evaluate
testing laboratories. In determining the acceptability of
installations or procedures, equipment or materials, the
authority having jurisdiction may base acceptance on com-
pliance with NFPA or other appropriate standards. In the
absence of such standards, said authority may require evi-
dence of proper installation, procedure or use. The author-
ity having jurisdiction may also refer to the listings or label-
ing practices of an organization concerned with product
evaluations which is in a position to determine compliance
with appropriate standards for the current production of
listed items.

Authority Having Jurisdiction. The “authority having
jurisdiction” is the organization, office or individual
responsible for “approving” equipment, an installation or a
procedure.

NOTE: The phrase “authority having jurisdiction” is used
in NFPA documents in a broad manner since jurisdictions
and “approval” agencies vary as do their responsibilities.
Where public safety is primary, the “authority having juris-
diction” may be a federal, state, local or other regional
department or individual such as a fire chief, fire marshal,
chief of a fire prevention bureau, labor department, health
department, building official, electrical inspector, or others
having statutory authority. For insurance purposes, an
insurance inspection department, rating bureau, or other
insurance company representative may be the “authority
having jurisdiction.” In many circumstances the property
owner or his designated agent assumes the role of the
“authority having jurisdiction”; at government installations,
the commanding officer or departmental official may be the
“authority having jurisdiction.”

Cell. The smallest tower subdivision that can function
as an independent unit with regard to air and water flow.
Each cell may have one or more fans or stacks and one or
more distribution systems. For the purposes of this stan-
dard, a cell within a hyperbolic tower is considered the
area bounded by fire-resistant partitions.

Combustible. Material other than noncombustible
material.

1992 Edition
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Cooling Tower Classifications. (See Figures B-1 through
B-5, Appendix B.)

Counterflow. A cooling tower in which the water flows
counter-current to the airflow.

Crossflow. A cooling tower in which the airflow is
essentially perpendicular to the flow of water.

Film Fill. Water-cooling media made of formed plastic
sheets, placed parallel to tower air travel at evenly spaced
intervals.

Fire-Resistant Partition.* A tight, continuous partition
suitable for use in a cooling tower environment having a
fire-resistance rating of 20 minutes or more when tested in
accordance with NFPA 251, Standard Methods of Fire Tests of
Building Construction and Materials. The partition shall
extend from the bottom of the collection basin to the
underside of the fan deck (for counterflow towers) or dis-
tribution basin (for crossflow towers).

Labeled. Equipment or materials to which has been
attached a label, symbol or other identifying mark of an
organization acceptable to the “authority having jurisdic-
tion” and concerned with product evaluation, that main-
tains periodic inspection of production of labeled equip-
ment or materials and by whose labeling the manufacturer
indicates compliance with appropriate standards or perfor-
mance in a specified manner.

Listed. Equipment or materials included in a list pub-
lished by an organization acceptable to the “authority hav-
ing jurisdiction” and concerned with product evaluation,
that maintains periodic inspection of production of listed
equipment or materials and whose listing states either that the
equipment or material meets appropriate standards or has
been tested and found suitable for use in a specified manner.

NOTE: The means for identifying listed equipment may
vary for each organization concerned with product evalua-
tion, some of which do not recognize equipment as listed
unless it is also labeled. The “authority having jurisdiction”
should utilize the system employed by the listing organiza-
tion to identify a listed product.

Mechanical Draft. A cooling tower in which air move-
ment depends on fans or blowers. When the fans or blow-
ers are at the air inlet, the tower is considered forced-draft.
When the fans or blowers are at the air exit, the tower is
considered induced-draft.

Natural Draft. A cooling tower in which air movement
depends on the difference in densities of the heated air
inside the tower and the cooler air outside. Natural-draft
towers contain no fans or blowers.

Noncombustible. A material that, in the form in which
it is used and under the conditions anticipated, will not ignite,
burn, support combustion, or release flammable vapors when
subjected to fire or heat. Examples of noncombustible materi-
als are concrete, masonry, tile, and metal.

Shall. Indicates a mandatory requirement.
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Should. Indicates a recommendation or that which is
advised but not required.

Chapter 2 Location of Cooling Towers

2-1 Cooling towers with combustible exterior surfaces,
including the deck, distribution basins, etc., shall be located
at least 100 ft (30.5 m) from the following hazards:

(a) Structures or processes that emit sparks or flying
brands under ordinary circumstances, such as chimneys,
incinerators, flare stacks, or cob burners.

(b) Materials or processes of severe fire hazard, such as
petroleum-processing and storage tanks, explosives manu-
facturing or storage, and petroleum product pipelines and
pumping stations.

2-2 Towers with combustible exterior surfaces and pro-
vided with fixed exposure protection in accordance with
5-2.10 of this standard may be located closer than 100 ft
(30.5 m) from the hazards listed in Section 2-1(a) and (b).

2-3 Towers with noncombustible exterior surfaces shall
be located 40 ft (12.2 m) or more from the hazards listed
in Section 2-1(a) and (b).

2-4 Towers with noncombustible exterior surfaces and
provided with fixed interior fire protection installed in
accordance with Chapter 5 of this standard may be located
closer than 40 ft (12.2 m) from the hazards listed in Section
2-1(a) and (b).

2-5 Combustible cooling towers located on building roofs
or other locations to which access for manual fire fighting
is restricted or difficult shall be provided with a protection
system in accordance with Chapter 5 of this standard.

2-6 Open areas or space between a combustible cold
water basin and the ground or roof of a building upon
which it is located shall be effectively screened to prevent
the accumulation of waste combustible material under the
tower, or to prevent the use of such areas or space under
the tower for the storage of combustible material. Fire
protection shall be permitted to be installed in lieu of
screening.

Chapter 3 Electrical Equipment and Wiring

3-1 Installation of all electrical equipment and wiring
pertaining to water-cooling towers shall be in accordance
with NFPA 70, National Electrical Code®.

3-2* Electric motors driving fans shall be provided with
overcurrent protective devices as mandated by NFPA 70,
National Electrical Code.

3-3 A remote fan motor switch shall be provided to stop
the fan in case of fire.

3-4 When a fire protection system is installed, provision
shall be made to interlock the fan motors with the sprinkler
system (see Chapter 5).

3-5 An automatic vibration-controlled switch shall be pro-
vided to automatically shut down fan motors.
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Chapter 4 Internal Combustion
Engine Driven Fans

4-1 Electric motors or steam turbines are the preferred
drives to operate fans on cooling towers. When neither is
available, internal combustion engines may be used, pro-
vided they are installed, used, and maintained in accor-
dance with NFPA 37, Standard for the Installation and Use of
Stationary Combustion Engines and Gas Turbines.

Chapter 5 Fire Protection

5-1 General.

5-1.1* The following are some of the factors that shall be con-
sidered in determining the extent and method of fire protec-
tion of induced-draft and natural-draft cooling towers:

(a) Importance to continuity of operation.
] (b)* Size and construction of tower.
(c) Type of tower.
(d) Location of tower.
(e) Water supply.
(f) Value of tower.
(g) Climate.
(h)* Water delivery time.
(1) Environment.
() Rooftop towers.

(k) Limited access.

5-1.2 Construction Materials of Cooling Towers. When
the cooling tower structure, fan and distribution decks,
louvers, and fill materials are all of noncombustible mate-
rials, no fire protection is required. If any of these are
combustible materials and the factors in 5-1.1 necessitate it,
fire protection shall be provided as identified in the follow-
ing sections.

| 5-1.3* Depending on factors indicated above where a fire
protection system 1s required, one of the following general
types of systems shall be used:

(a) Open-head deluge system.
(b) Closed-head dry-pipe system.
(c) Wet-pipe automatic sprinkler system.

| (d) Closed-head preaction system.

| 5-1.4 Complete Plans and Data Required. A complete
plan showing piping arrangement, location of sprinklers,
fixed detectors, and operating equipment such as valves,
deluge valves, etc., together with hydraulic calculations,
water requirements, and water supply information, shall be
submitted to the authority having jurisdiction for approval
before installation. Plans shall be drawn to scale and
include the details necessary to indicate clearly all of the
equipment and its arrangement. Plans shall show location

of new work with relation to existing structures, cooling
towers, and water supplies. Plans shall include a note list-
ing the types of materials used in the system.

5-2 Fire Protection System Design.

5-2.1 Fire protection systems shall be designed, installed,
and tested in accordance with NFPA 13, Standard for the
Installation of Sprinkler Systems, and NFPA 15, Standard for
Water Spray Fixed Systems for Fire Protection, except as modi-
fied by this standard.

5-2.2 Types of Systems.

5-2.2.1 The counterflow tower design lends itself to
either closed- or open-head systems. Therefore, wet-pipe,
dry-pipe, preaction, or deluge systems shall be permitted
to be used. A deluge system provides a higher degree of
protection where water supplies are adequate. In climates
that are subject to freezing temperatures, a deluge system
minimizes the possibility of failure due to pipes freezing.

[ 5-2.2.2 The crossflow design is such that it is difficult to
locate sprinklers in the most desirable spots for both water
distribution and heat detection. This situation can be
solved by separating these two functions and using sepa-
rate water discharge and detection systems. The open-head
deluge system does this and, therefore, shall be used in
crossflow towers.

| 5-2.3 Minimum Rate of Application.

| 5-2.3.1 Under the fan decks of counterflow towers, the rate of
application of water shall be 0.5 gpm/sq fi (20.4 L/min:m®)
(including fan opening).

| 5-2.3.2 Under the fan decks of crossflow towers, the rate of
application of water shall be 0.33 gpnysq ft (13.45 L/min:m ?)
(including fan opening).

| 5-2.3.3 Over the fill areas of crossflow towers, the rate of
application of water shall be 0.5 gpm/sq ft (20.4 L/min: m?).

5-2.4 Types and Locations of Discharge Outlets.
5-2.4.1* Counterflow Towers.

5-2.4.1.1 The discharge outlets shall be located under the
fan deck and fan opening.

5-2.4.1.2 Except under the fan opening, all discharge
outlets shall have deflector distances installed in accor-
dance with NFPA 13, Installation of Sprinkler Systems.

5-2.4.1.3 Closed-head discharge outlets for dry-pipe and
preaction systems shall be installed in the upright position
only.

5-2.4.2*% Crossflow Towers.
5-2.4.2.1 The discharge outlets protecting the plenum

area shall be located under the fan deck and in the fan
opening.
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5-2.4.2.2 Discharge outlets protecting the fill shall be
located under the distribution basin on either the louver or
drift eliminacor side, discharging horizontally through the
joist channels.

5-2.4.2.3 Towers with a fill area longer than the maxi-
mum allowable for the discharge device being used shall
have discharge devices placed on both sides of the fill area,
in each joist channel. The pressure at each discharge
device shall be adequate to provide protection for one-half
the length of the fill area.

5-2.4.2.4 Where joist channels are wider than 2 ft (0.6 m),
more than one discharge device shall be required per joist
channel.

Exception: If the discharge device being used is listed for the
width of the joist channel being protected.

| 5-2.4.3* On towers having extended fan decks that com-
pletely enclose the distribution basin, the discharge outlets
protecting the fill area shall be located over the basin,
under the extension of the fan deck. These discharge out-
lets shall be open directional spray nozzles or other ap-
proved spray devices arranged to discharge 0.35 gpm/sq ft
(14.26 L/min:m?) directly on the distribution basin, and
0.15 gpmy/sq ft (6.11 L/min:m? on the underside of the fan
deck extension. On towers having extended fan decks that
do not completely enclose the hot water basin, outlets pro-
tecting the fill shall be located under the distribution basin
as set out in 5-2.4.2 of this standard.

5-2.4.4 For deluge systems using directional spray noz-
zles in the pendant position, provisions shall be made to
protect the underside of a combustible fan deck at a mini-
mum of 0.15 gpm/sq ft (6.11 L/min:m?), which shall be
included as part of the application rate specified in 5-2.3.

5-2.4.5* On film-flled towers that have solid hot water
basin covers over the complete basin, the discharge outlets
protecting the fill area shall be permitted to be located
under the basin covers. These discharge outlets shall be
open directional spray nozzles or other approved devices
arranged to discharge 0.35 gpm/sq ft (14.26 L/min:m?)
directly on the distribution basin, and 0.15 gpm/sq ft
(6.11 L/min:m?) on the underside of the water basin covers.
On towers having basin covers that do not completely
enclose the hot water basin, outlets protecting the fill shall
be located under the distribution basin as set out in 5-2.4.2
of this standard.

5-2.5 Pipe, Fittings, and Hangers.

5-2.5.1* Piping shall be installed in accordance with the
requirements of NFPA 13, Standard for the Installation of
Sprinkler Systems.

5-2.5.2* Piping or tubing used within the cooling tower
shall be metallic and approved for fire protection use.

Exception:  Piping or tubing used for pneumatic detection systems
shall be permitted to be of other materials suitable for use in a
cooling tower environment.

5-2.5.3 Hydraulic calculations shall be made in accor-
dance with Chapter 6 of NFPA 13, Standard for the Installa-
tion of Sprinkler Systems.
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5-2.5.4 All fittings shall be of a type specifically approved
for fire protection use. In dry sections of the system piping,
which may be exposed to possible fire conditions, ferrous
fittings shall be of steel, malleable iron, or ductile iron.

Exception:  Cast-iron fittings shall be permitted to be used in
preumatic detection piping.

5-2.5.5 Approved gasketed groove-type fittings are
acceptable to connect pipe in fire-exposed areas where the
fire protection system is automatically operated.

5-2.5.6 Where piping is supported from structural members
of a cooling tower, the attachment shall be made so that the
structural member is not split or otherwise damaged.

5-2.6 Valves.

5-2.6.1 General. Valves shall be installed in accordance
with NFPA 13, Standard for the Installation of Sprinkler Sys-
tems, and NFPA 15, Standard for Water Spray Fixed Systems for
Fire Protection, where applicable. Shutoff valves, and auto-
matically operated water control valves, if provided, shall
be located:

(a) Outside the fire-exposed area;

(b) As close to the cooling tower as possible to minimize
the amount of pipe to the discharge device; and

{c) Where they will be accessible during a fire emergency.

5-2.6.2 Manual Release Valve. Remote manual release
valves, where required, shall be conspicuously located and
readily accessible during a fire emergency. If remote man-
ual release valves are not required, an inspector’s test valve
shall be provided for each pilot-head-operated system.

5-2.7 Strainers. Strainers are required for systems utiliz-
ing discharge devices with waterways of less than 0.375-in.
(9.5-mm) diameter. (See NFPA 15, Standard for Water Spray
Fixed Systems for Fire Protection, for further details.)

5-2.8* Heat Detectors.

5-2.8.1 Where deluge or preaction systems are used, heat
detectors shall be installed in accordance with the applicable
sections of NFPA 72E, Standard on Automatic Fire Detectors.

5-2.8.2 In mechanical induced-draft towers, heat detec-
tors shall be located under the fan deck at the circumfer-
ence of the fan opening and under the fan opening where
necessary to comply with the following spacing require-
ments. (For extended fan decks, see 5-2.8.3.)

5-2.8.2.1 Fixed-temperature detectors shall be spaced not
more than 8 ft (2.4 m) apart in any direction including the
fan opening. Temperature ratings shall be selected in
accordance with operating conditions, but shall be no less
than intermediate.

5-2.8.2.2 Rate-of-rise detectors shall be spaced not more
than 15 ft (4.6 m) apart in any direction. In pneumatic-
type systems, for detectors inside the tower, there shall be
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no more than one detector for each mercury check in tow-
ers operating in cold climates, and two detectors for each
mercury check in towers used during the warm months
only or year-round in warm climates. There shall be no
more than four detectors for each mercury check where
the detectors are located outside the tower.

5-2.8.3 On towers having extended fan decks that com-
pletely enclose the distribution basin, detectors shall be
located under the fan deck extension in accordance with
standard indoor spacing rules for the type detectors used
(see NFPA 72E, Standard on Automatic Fire Detectors).

Exception:  Where the fan deck extension is 16 ft (4.9 m) or less
and this dimension is the length of the joist channel, then only one
row of detectors centered on and at right angles to the joist chan-
nels shall be required. Spacing between detectors shall be in accor-
dance with NFPA 72E, Standard on Automatic Fire Detectors.

On towers having extended fan decks that do not completely
enclose the hot water basin, detectors shall not be requirved under
the fan deck extension.

5-2.8.4* Heat barriers shall be installed under the extended
fan deck to separate deluge systems wheré the total number of
systems exceeds the number for which the water supply was
designed. Heat barriers shall extend from the fan deck struc-
ture to the distribution basin dividers.

5-2.8.5 Where heat detectors are inaccessible during
tower operation, an accessible test detector shall be pro-
vided for each detection zone.

5-2.8.6 Heat detector components exposed to corrosive
vapors or liquids shall be protected by materials of suitable
construction or by suitable protective coatings applied by
the equipment manufacturer.

5-2.9 Protection for Fan Drive Motor.

5-2.9.1 A heat detector and water discharge outlet shall
be provided over each fan drive motor when the motor is
located so that it is not within the protected area of the
tower.

5-2.9.2 Provision shall be made to interlock the fan
motors with the fire protection system so that the cooling
tower fan motors will be stopped in the cell(s) for which the
system is actuated. Where the continued operation of the
fans is vital to the process, a manual override switch may be
provided to reactivate the fan when it is determined that

there is no fire.
5-2.10 Exposure Protection.

5.2.10.1 Where any combustible exterior surfaces of a
tower, including the fan deck, distribution basins, etc., are
less than 100 ft (30.5 m) from significant concentrations of
combustibles such as structures, piled material, etc., the
combustible exposed surfaces of the tower shall be pro-
tected by an automatic water spray system.

5-2.10.2 Systems for exterior protection shall be de-
signed with the same attention and care as interior systems.
Pipe sizing shall be based on hydraulic calculations. Water

supply and discharge rate shall be based on a minimum
0.15 gpm/sq ft (6.11 L/min:m® for all surfaces being
protected.

5-2.11 The design and installations shall comply with the
applicable sections of NFPA 13, Standard for the Installation
of Sprinkler Systems.

5-3 Corrosion Protection.

5-3.1 Piping, fittings, hangers, braces, and attachment
hardware including fasteners shall be hot dip galvanized
steel per ASTM Al53, Standard Spectfication for Zinc Coating
(Hot Dip) on Iron and Steel Hardware, for fittings, hangers,
braces, and hardware. Exposed pipe threads shall be pro-
tected against corrosion. All other components shall be cor-
rosion resistant or protected against corrosion by a suitable
coating.

5-3.2 Approved discharge devices are made of nonfer-
rous material and are corrosion resistant to normal atmo-
spheres. Some atmospheres require special coatings on the
discharge devices. Wax-type coatings shall not be used on
devices without fusible elements.

5-3.3 Special care shall be taken in the handling and
installation ‘of wax-coated or similar sprinklers to avoid
damaging the coating. Corrosion-resistant coatings shall
not be applied to the sprinklers by anyone other than the
manufacturer of the sprinklers, except that in all cases any
damage to the protective coating occurring at the time of
installation shall be repaired at once using only the coating
of the manufacturer of the sprinkler in an approved man-
ner so that no part of the sprinkler will be exposed after
the installation has been completed. Otherwise, corrosion
will attack the exposed metal and will, in time, creep under

the wax coating.

5-4* Hydrant Protection. Hydrants shall not be located
closer than 40 ft (12.2 m) from towers.

5-5* Standpipe Protection. Towers with any combustible
construction located on a building 50 ft (15.3 m) or more
in height shall be provided with Class I11 standpipe protec-
tion (as defined in NFPA 14, Standard for the Installation of
Standpipe and Hose Systems) with hosc connections within
200 ft (61.0 m) of all parts of the rtower. Sufficient hose
shall be provided to reach all parts of the tower. Provision
shall be made for completely draining all exposed stand-
pipe lines during winter. Hose equipment at each stand-
pipe hose connection on the roof shall be protected from
the weather in a suitable cabinet or enclosure. (See NFPA
14, Standard for the Installation of Standpipe and Hose Systems,

for further details.)
5-6 Water Supply.
5-6.1 Deluge Systems.

5-6.1.1* Where all cells of a cooling tower are protected
by a single deluge system, the water supply shall be ade-
quate to supply all discharge outlets on that system.

5-6.1.2 Where two or more deluge systems are used to
protect a cooling tower and fire-resistant partitions are not
provided between the deluge systems, the water supply
shall be adequate to supply all discharge outlets in the two

most hydraulically demanding adjacent systems.
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5-6.1.3* Where two or more deluge systems are sepa-
rated by fire-resistant partitions, the water supply shall be
adequate to supply all discharge outlets in the single most
hydraulically demanding system.

5-6.2 Wet, Dry, and Preaction Systems.

5-6.2.1* Where each cell of the cooling tower is separated
by a fire-resistant partition, the water supply shall be ade-
quate to supply all discharge outlets in the hydraulically
most demanding single cell.

5-6.2.2* Where fire-resistant partitions are not provided
between each cell of a cooling tower, the water supply shall
be adequate to supply all discharge outlets in the two most
hydraulically demanding adjoining cells.

5-6.3 Hose Streams. Water supplies shall be sufficient to
include a minimum of 500 gpm (1892.5 L/min) for hose
streams in addition to the sprinkler requirements.

5-6.4 Duration. An adequate water supply of at least
2-hour duration shall be provided for the combination of
the water supply specified in 5-6.1 or 5-6.2, plus the hose
stream demand specified in 5-6.3.

5-7* Lightning Protection. Lightning protection, where
provided, shall be installed in accordance with the provi-
sions of NFPA 780, Lightning Protection Code.

5-8 Earthquake Protection. Where provided,
earthquake-resistant construction shall be in accordance
with applicable sections of NFPA 13, Standard for the Instal-
lation of Sprinkler Systems.

Chapter 6 Maintenance

6-1 Areas around towers located on the ground shall be
kept free of grass, weeds, brush, or combustible waste
materials.

6-2 Smoking shall not be permitted on or adjacent to any
cooling tower of combustible construction. Signs to this
effect shall be posted and maintained and this regulation
strictly enforced.

6-3 Forced- and induced-draft towers in continuous
operation shall be checked frequently for excessive heating
in motors and for excessive fan vibration.

6-4 At least semiannually, the fan assemblies, including
the motors and speed reducers, shall be checked, both dur-
ing operation and when shut down, for excessive wear or
vibration, improper lubrication, corrosion, or other fea-
tures that could result in failure and, where conditions
require, corrective action shall be taken.

6-5 Where work on the tower requires welding or cutting, it
shall be done in accordance with NFPA 51B, Standard for Fire
Prevention in Use of Cutting and Welding Processes.

6-6* Combustible cooling towers are particularly suscep-

tible to ignition when they are shut down for repairs or
other reasons and the wood becomes dried out. During

1992 Edition

these periods, all automatic fire protection on the tower shall
be operable, or if the tower is not so protected, special pro-
tection shall be provided until the tower is back in service.

6-7 Access to the tops of water-cooling towers for fire
fighting and maintenance shall be provided by an
approved stairway or ladder. Towers in excess of 120 ft
(36.6 m) in any dimension shall be provided with not less
than two means of access remote from each other.

6-8 Motors, speed reduction units, and drive shafts shall
be accessible for servicing and maintenance. Provisions
shall be made for lockout or tagout of electric motors when
maintenance work is being performed in the area of fans.

6-9 After maintenance work is completed, all scaffolding,
boards, temporary supports, and other temporary materi-
als shall be removed from the tower.

6-10 For proper maintenance of fire protection systems
see NFPA 25, Standard for the Inspection, Testing, and Main-
tenance of Water-Based Fire Protection Systems.

Chapter 7 Referenced Publications

7-1 The following documents or portions thereof are ref-
erenced within this standard and shall be considered part
of the requirements of this document. The edition indi-
cated for each reference is the current edition as of the
date of the NFPA issuance of this document.

7-1.1 NFPA Publications. National Fire Protection Asso-
ciation, 1 Batterymarch Park, P.O. Box 9101, Quincy, MA
02269-9101.

NFPA 13, Standard for the Installation of Sprinkler Systems,
1991 edition

NFPA 14, Standard for the Installation of Standpipe and
Hose Systems, 1990 edition

NFPA 15, Standard for Water Spray Fixed Systems for Fire
Protection, 1990 edition

NFPA 25, Standard for the Inspection, Testing, and Mainte-
nance of Water-Based Fire Protection Systems, 1992 edition

NFPA 37, Standard for the Installation and Use of Stationary
Combustion Engines and Gas Turbines, 1990 edition

NFPA 51B, Standard for Fire Prevention in Use of Cutting
and Welding Processes, 1989 edition

NFPA 70, National Electrical Code, 1993 edition
NFPA 72E, Standard on Automatic Fire Detectors, 1990 edition

NFPA 251, Standard Methods of Fire Tests of Building Con-
struction and Materials, 1990 edition

NFPA 780, Lightning Protection Code, 1992 edition.
7-1.2 Other Publications.

7-1.2.1 ASTM Publication. American Society for Testing
and Materials, 1916 Race Street, Philadelphia, PA 19103.

ASTM A153-82, Standard Specification for Zinc Coating
(Hot Dip) on Iron and Steel Hardware.
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Appendix A

This Appendix is not a part of the requirements of this NFPA document
but is included for information purposes only.

A-1-2 Fire-Resistant Partition. Types of construction
that meet this requirement are Ys-in. (12.7-mm) asbestos
cement board, Ye-in. (12.7-mm) plywood, or ¥4-in. (19.1-mm)
tongue and groove boarding when installed on both sides of
wood studs.

A-3-2 Motors should be totally enclosed to protect them
from dirt or moisture and to prevent sparks from reaching
adjacent combustible construction.

A-5-1.1 Fire experience for mechanical forced-draft tow-
ers does not indicate the general need for automatic fire
protection systems. However, exposure protection may be
necessary as provided in 5-2.10.

A-5-1.1(b) There are several fire tests that can be used to
evaluate the fire risk related to water-cooling tower mate-
rials. The most suitable tests are those that demonstrate
low fire risk when tested in a configuration that approxi-
mates that large scale of the installation. Tests such as
ASTM E136 and ASTM EB84 have limitations. The test
methods do not duplicate the larger extent of the hazard in
its final installation and are not necessarily suitable or gen-
erally satisfactory for materials that soften, flow, or melt
under fire conditions.

A-5-1.1(h) Where applicable, piping arrangements, sys-
tem capacities, and supervisory air pressures should be
designed such that the time for water delivery to the most
remote discharge device is minimized. For all water sup-
pression systems using detection, the detection system
should be designed to cause actuation of the special water
control valve within 20 seconds under expected exposure
conditions (see NFPA 15, Section 8-6).

| A-5-1.3 Antifreeze Sprinkler Systems. The use of anti-
freeze sprinkler systems in cooling towers is not recom-
mended. While in theory this type of system would func-
tion, the use of antifreeze systems in cooling towers
presents problems not encountered in usual antifreeze
applications.

Due to the inaccessibility of the piping during normal
operation of the cooling tower, it is practically impossible
to do any maintenance work or to make routine inspec-
tions. The corrosion problem can be quite serious in cool-
ing towers, and leaks in the system will not readily become
apparent. This would result in loss of the antifreeze solu-
tion and could result in freezing of the system.

Local ordinances in many areas prohibit the use of these
systems.

A-5-2.4.1 See Figures A-5-2.4.1(a)-(d).
A-5-2.4.2 See Figures A-5-2.4.2(a)-(d).

A-5-2.4.3 Location of the nozzle relative to surfaces to be
protected shall be determined by the particular nozzle's
discharge characteristics. Care should also be taken in the
selection of nozzles to obtain waterways not easily
obstructed by debris, sediment, sand, etc., in the water.
Refer to Figures A-5-2.4.3(a) and (b).

| A-5-2.4.5 See Figure A-5-2.4.5.

A-5-2.5.1 In towers where sufficient vibration is antici-
pated that will cause movement of the fire protection sys-
tem resulting in wear of water or detection piping or tub-
ing at the hangers, it may be necessary to install vibration
absorbers between the hangers and the pipe.

Special consideration should be given to the support of
detection piping or tubing due to its small diameter. Thin-
wall or nonmetallic pipe or tubing usually requires closer
spacing of hangers for adequate support.

| A-5-2.5.2 Where plastic piping or tubing is used for
pneumatic detection systems, consideration should be
given to the effects of ultraviolet radiation.

A-5-2.8 Due to the extremely humid atmosphere and
potentially corrosive conditions in cooling towers, it is very
difficult to maintain electrical detection equipment. Expe-
rience has shown that even with weatherproof equipment
and wiring practices an electrical system will malfunction
frequently. Therefore, the information in the subpara-
graphs of this section is based on the use of detectors oper-
ating on pneumatic or hydraulic principles.

A-5-2.8.4 Acceptable materials are ¥s-in. (9.5-mm) ply-
wood or ¥je-in. (4.8-mm) asbestos cement board on one
side of studs.

A-5-4 Hydrant protection should be provided within 200 ft
(61.0 m) of all parts of towers having combustible construction
located on the ground or on buildings less than 50 ft (15.3 m)
in height. A hose house and standard hose house equipment
should be provided at each hydrant. (See NFPA 24, Standard for
the Installation of Private Fire Service Mains and Their Appurte-
nances, for further details.)

A-5-5 Standpipes should preferably be located in stair
towers. If located on an open roof, they should not be
closer than 40 ft (12.2 m) to the cooling tower.

A-5-6.1.1 Where a single deluge system protects an entire
water-cooling tower, regardless of the number of cells, the
water supply needs to be based on the entire deluge system
coverage. Refer to Figure A-5-6.1.1.

A-5-6.1.3 Deluge systems separated by fire-resistant par-
titions can be treated independently as worst-case water
supply situations. Refer to Figure A-5-6.1.3.

A-5-6.2.1 Water-cooling towers with each cell separated
by a fire-resistant partition and protected by wet, dry, or pre-
action system(s) should have the water supply based on the
most demanding individual cell. Refer to Figure A-5-6.2.1.

A-5-6.2.2 Without fire-resistant partitions between cells,
the worst-case situation involves the most demanding
adjoining cells. Refer to Figure A-5-6.2.2.

A-5-7 Towers located on roofs of buildings in certain geo-
graphical locations may be particularly susceptible to light-
ning damage.

A-6-6 Examples of special protection are watch service or
intermittent wetting, or both.
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Figure A-5-2.4.1(a) Typical deluge fire protection arrangement for counterflow towers.
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Figure A-5-2.4.1(b) Typical deluge fire protection arrangement for counterflow towers.
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Figure A-5-2.4.1(c) Typical deluge or dry-pipe fire protection arrangement for counterflow towers.
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Figure A-5-2.4.1(d) Typical deluge or dry-pipe fire protection arrangement for counterflow towers.
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Figure A-5-2.4.2(b) Typical deluge fire protection arrangement for crossflow towers.
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Figure A-5-2.4.2(c) Typical deluge fire protection arrangement for crossflow towers. [See Note following caption of Figure A-5-2.4.2(d).)
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Figure A-5-2.4.2(d) Typical deluge fire protection arrangement for crossflow towers.

NOTE: Where air seal boards prevent installation of cooling tower nozzles on drift eliminator side of fill, this nozzle location should be used.

1992 Edition



214-16 WATER-COOLING TOWERS

Inspectors Test Valve Aceessible\ Heat Detector Over Fan Drive Motor

From Grade Or Building Roof

P
-
Ligll 4|3
$ b E---r——-c o} —— .,.J\ ;
gREE S St 4
ab_ D : : | {/‘ R

Valve House
Deluge Valve
Indicating

T

From Adequate Supply

| S p——

KEY

® Open Sprinkler
o Heat Detector

© Open Directional Spray Nozzle
Deluge
Valve
Indi-
cating /
Valve

f ]
{
\

Access Door

Open Sprinkler Over
Fan Drive Motor

—

Figure A-5-2.4.3(a) Typical deluge fire protection arrangement for crossflow towers with completely enclosed distribution basins.
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Figure A-5-2.4.3(b) Typical deluge fire protection arrangement for crossflow towers with completely enclosed distribution basins.
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Figure A-5-2.4.5 Typical deluge fire protection arrangement for crossflow towers with covers completely enclosing distribution basins.
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Appendix B

This Appendix is not a part of the requirements of this NFPA document
but is included for information purposes only.
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Figure B-1 Summary of typical cooling towers.

Reprinted with permission of Factory Mutual Engineering and Research.
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Figure B-4 Typical induced-draft counterflow water-cooling tower.

Appendix C Referenced Publications

C-1 The following documents or portions thereof are ref-
erenced within this standard for informational purposes
only and thus are not considered part of the requirements
of this document. The edition indicated for each reference
is the current edition as of the date of the NFPA issuance
of this document.

C-1.1 NFPA Publications. National Fire Protection Asso-
ciation, 1 Batterymarch Park, P.O. Box 9101, Quincy, MA
02269-9101.

NFPA 15, Standard for Water Spray Fixed Systems for Fire Pro-
tection, 1990 edition

Figure B-5 Typical induced-draft crossflow water-cooling tower.

NFPA 24, Standard for the Installation of Private Fire Ser-
vice Mains and Their Appurtenances, 1992 edition.

C-1.2 Other Publications.

C-1.2.1 ASTM Publications. American Society for Test-
ing and Materials, 1916 Race Street, Philadelphia, PA
19103.

ASTM EB84-91, Standard Test Method for Surface Burning
Characteristics of Building Materials

ASTM E136-82, Standard Test Method for Behavior of Mate-
rials in a Vertical Tube Furnace at 750°C.
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