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N O T I C E  

All questions or other communica t ions  re la t ing  to this document  should be sent only to NFPA l tead-  
quarters ,  addressed to the a t tent ion  of the Commit tee  responsible for the document .  

For in format ion  on the procedures for request ing Technica l  Commit tees  to issue Formal Interpreta-  
tions, proposing Tenta t ive  Inter im Amendments ,  proposing amendmen t s  for Commi t t ee  consideration~ anti 
appeals  on mat ters  re la t ing to the content  of the document ,  write to the Secretary, S tandards  Council ,  Na- 
t ional  Fire t ' rotect ion Association, Bat te rymarch  Park, Quincy, MA 02269. 

A s ta tement ,  writ ten or oral, that  is not processed in accordance with Section 16 of the Regulat ions  
Governing Commit tee  Projects shall not be considered the official position of NFPA or any of its Commit -  
tees and shah not be considered to be. nor be relied upon as. a Fornral In terpre ta t ion .  

Users of this document  should consult  appl icable  Federal,  State and local laws and regulations.  NFPA 
does not, by the publ ica t ion  of this document ,  intend to urge action which is not in compl iance  with ap- 
pl icable  laws and this document  may not be construed as do ing  so. 

Policy Adopted by NFPA Board of Directors on December 3, 1982 

The Board of Directors reaffirms that  the Nat ional  Fire Protect ion Association recognizes that  the tox- 
icity of the products  of combust ion is an inrpor tant  factor in the loss of life from fire. NFPA has deah  with 
that  subject in its technical  commit tee  documents  for many  years. 

There  is a concern that  the growing use of synthetic nraterials may produce more or add i t iona l  toxic 
products  of combust ion in a fire envirnnment .  The  Board has, therefore,  asked all NFPA technical  commit  
tees to review the docunrents for which the}' are responsible to be sure that  the documents  respond to this 
current  concern.  To  assist the commit tees  in mee t ing  this request,  the Board has appoin ted  an advisory 
commit tee  to provide specific gu idance  to the technical  commit tees  on questions re la t ing to assessing the 
hazards of the products  of combust ion.  

Licensing Provision - -  This  document  is copyrighted by the Nat ional  Fire Protect ion Association 
(NFPA). 

1. Adop t ion  by Refe rence  i Public authori t ies  and  others are urged to reference this document  in 
laws, ordinances,  regulations,  adminis t ra t ive  orders or s imilar  instruments.  Any deletions, addi t ions and 
changes desired by the adop t ing  author i ty  must  be noted separately.  Those using this method  are requested 
to notify the NFPA (Attent ion:  Secretary. S tandards  Council} in wri t ing of such use. The  term "adopt ion  by 
reference" means  the ci t ing of title and publ i sh ing  informat ion  only. 

2. Adop t ion  by T r a n s c r i p t i o n  i A. Public authori t ies  with l awmaking  or ru le -making  powers only, 
upon wri t ten notice to the NFPA (Attent ion:  Secretary, S tandards  Council).  will he g ran ted  a royahy-free 
license to pr int  and  republish this document  in whole or in part ,  with changes and addit ions,  if any, noted 
separately,  in laws, ordinances,  regulations,  adminis t ra t ive  orders or s imi lar  ins t ruments  having the force of 
law. provided that:  (1) due notice of NFPA's copyright  is conta ined  in each law and in each copy thereof; 
and,  (2) that  such pr in t ing  and republ ica t ion is l imited to numbers  sufficient to satisfy the jur isdict ion 's  
l awmak ing  or ru lemak ing  process. B. Once this NFPA Code ur S tamlard  has been adopted into law, all 
pr int ings of this document  by publ ic  authori t ies  with l awmaking  or ru lemak ing  powers or any other persons 
des i r ing to reproduce this document  or its contents  as adopted  by the jur isdict ion in whole or in part ,  in any 
form, upon wri t ten request to NFPA (Attent ion:  Secretary, S tandards  Council),  will he g ran ted  a nonex 
elusive license to print ,  republish,  and  vend this doccnnent in whole or in part ,  with changes and addit ions,  
if any, noted separately provided that  clue notice of NFPA's copyright is conta ined in each copy. Such 
license shall be gran ted  only upon agreement  to pay NFPA a royalty. This  royahy is required to provide 
funds for the research and development  necessary to cont inue the work of NFPA and its volunteers in con- 
t inually u p d a t i n g  and revising NFPA standards.  Under cer ta in  circumstances,  public  authori t ies  with 
l awmaking  or ru lemak ing  powers may apply fnr and may receive a special royahy when the public  interest 
will be served thereby. 

3. Scope of License  G r a n t  I The  terms and condit ions set forth above do not extend to the index to 
this document .  

(For fur ther  explanat ion ,  see the Policy Concern ing  the Adopt ion.  l ' r in t ing  and Publ icat ion of NFPA 
Documents  which is avai lable  upon request from tim NFPA.)  

Statement on NFPA Procedures 

This  mater ia l  has heen developed under  the publ ished procedures of the Nat ional  Fire I ' rotect ion 
Association, which are designed to assure the appo innnen t  of technically competent  Commit tees  having 
ba lanced  representat ion.  Whi le  these procedures assure the highest degree of care, nei ther  the Nat ional  Fire 
Protect ion Association, its members ,  nor those pa r t i c ipa t ing  in its activities accepts any l iabil i ty resuhing 
from compl iance  or noncompl iance  with the provisions given herein, for an}' restrictions imposed on 
mater ia ls  or processes, or for the completeness of the text. 

NFPA has no power or author i ty  to police or enforce compl iance  with the contents of this document  
and any cert i f icat ion of products  s ta t ing compl iance  with requi rements  of this document  is made  at the peril  
of the certifier. 
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N F P A  214  

Standard  o n  

Water-Cooling Towers 

1988 E d i t i o n  

This edition of NFPA 214, Standard on Water-Cooling Towers, was prepared by 
the Technical  Committee on Water-Cooling Towers, and acted on by the National  
Fire Protection Association, lnc. at its Fall Meeting held November 9-11, 1987 in 
Portland, Oregon. It was issued by the Standards Council oll December 2, 1987, with 
an effective date of December 22, 1987, and supersedes all previous editions. 

The 1987 edition of this s tandard has been approved by the American National 
Standards Institute. 

Changes other than editorial are indicated by a vertical rule in the margin  of the 
pages on which they appear.  These lines are included as an aid to the user in identify- 
ing changes from the previous edition. 

O r i g i n  and  Development  of N F P A  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 sub- 
ject was published in the Advance Reports of that year. In 1958, a new Committee on 
Water-Cooling Towers was appointed and a Tentat ive Standard on Fire Protection of 
Water-Cooling l 'owers 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, and 1983. 
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Association or any document  developed by the Commi t t ee  on which the member  serves. 
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214-4 D,'ATER- COOLING TOWERS 

N F P A  214 

S t a n d a r d  on 

W a t e r - C o o l i n g  T o w e r s  

1988 Edition 

The  fire record of water-cooling towers indicates the 
failure to recognize the extent  or seriousness of the poten- 
tial fire hazard of these structures both while in opera t ion  
or when temporar i ly  shut down. Cooling towers of com- 
bustible construction,  especially those of the induced 
draf t  type, present a potent ia l  fire hazard  even when in 
full opera t ion  because of the existence of relatively dry 
areas within the towers. 

A significant percentage  of fires in water-cooling 
towers of combust ib le  construct ion are caused by ignition 
from outside sources such as incinerators,  smokestacks, or 
exposure fires. Fires in cooling towers may create an ex- 
posure hazard  to adjacent  bui ldings and processing units. 
Therefore,  distance separat ion from buildings and 
sources of ignit ion or the use of noncombust ib le  construc- 
tion are p r imary  considerat ions in prevent ing these fires. 

Ignit ion within these structures can be caused by 
welding or cut t ing operat ions,  smoking, overheated bear- 
lngs, electrical  failures, and other  heat- or spark- 
producing  sources. 

Fires have also occurred dur ing  the construct ion of 
cooling towers. Measures must be taken dur ing  construc- 
tion to prevent  the accumula t ion  of combust ib le  waste 
mater ia ls  such as wood borings, shavings, scrap lumber ,  
or other  easily ignited mater ials .  "No Smoking" regula- 
tions and strict control  of welding and other  heat- or 
spa rk-produc ing  operat ions  must be enforced.  Wet t i ng  
down combust ib le  port ions of the tower dur ing  idle 
periods of construct ion is a good fire prevention practice.  

Cooling water  suppl ied to heat  exhangers  used for cool- 
ing f l ammable  gases or l iquids or combust ib le  liquids 
where the cooling water  pressure is less than that  of the 
mater ia l  being cooled may consti tute an unusual  hazard 
to the cooling tower by the re turn  of the f lammables  or 
combust ibles  to the cooling tower water  dis t r ibut ion 
system, 

N O T I C E '  An asterisk (*) following tlw number  or lettc'r 
des ignat ing  a pa rag raph  indicates explanatory  mater ia l  on ,hat 
pa r ag raph  in Appendix  A. 
Informat ion  on referenced publ icat ions  can be found in Chapte l  
7 and Appendix  C. 

C h a p t e r  1 G e n e r a l  

1-1 Scope. 

1-1.1 This s tandard  applies to fire protect ion for fiekt- 
erected water-cooling towers of combust ib le  construct ion 
or those in which the fill is of combust ib le  mater ia l ,  h 
does not apply  to small factory-assembled towers, the 
main  structure of which has a volume of 2000 cu ft 
(56.6 m 3) or less. 

1-1.2 Cooling tower designs that differ from the sket- 
ches and schematics i l lustrated in Appendix  B may re- 
quire  special engineer ing judgmen t  and design fur fire 
protect ion.  

1-2 Definit ions.  

Air T r a v e l .  The  horizontal  distance through the fill 
measured just below the dis t r ibut ion basin. 

Approved .  Acceptab le  to the "author i ty  having 
jur isdic t ion."  

NOTE:  The  Nat ional  Fire Protect ion Association does not ap 
prove, inspect or certify any installations,  procedures,  equip- 
ment ,  or mater ia l s  nor does it approve or evaluate  test ing 
laboratories .  In de t e rmin ing  the acceptabi l i ty  of instal lat ions or 
procedures,  equ ipment  or mater ia ls ,  the author i ty  having 
jur isdict ion may base acceptance  on compl iance  with NFPA or 
other appropr ia te  s tandards.  In the absence of such standards.  
said authori ty  may require evidence of proper  instal lat ion,  pro- 
cedure  or use. The  author i ty  having jur isdict ion may also refer 
to the listings or label ing  practices of an organizat ion concerned 
with product  evaluat ions which is in a position to de termine  
compl iance  with appropr ia te  s tandards  for the current  produc- 
tion of listed items. 

A u t h o r i t y  H a v i n g  J u r i s d i c t i o n .  The  "author i ty  
having jur isdict ion" is the organizat ion,  office or in- 
d ividual  responsible for "approving"  equipment ,  an in- 
s tal la t ion or a procedure.  

NOTE:  The  phrase "author i ty  having jurisdict ion" is used in 
NFPA documents  in a broad m a n n e r  since jur isdict ions and "ap- 
proval" agencies vary as do their  responsibilities. Where  public 
safety is primary,  the "author i ty  having jur isdict ion" may be a 
federal,  state, local or other regional  depa r tmen t  or individual  
such as a fire chief, fire marshal ,  chief of a fire prevention 
bureau,  labor depar tment ,  heal th  depar tment ,  bu i ld ing  official, 
electrical  inspector,  or others having  s ta tutory authori ty.  For in- 
surance purposes, an insurance inspection depar tment ,  ra t ing  
bureau,  or other insurance company representat ive may be the 
"author i ty  having  jur isdic t ion."  In man':,' c i rcumstances  the pro- 
perty owner or his designated agent  assumes the role of the 
"author i ty  having jur isdict ion";  at government  installat ions,  the 
c o m m a n d i n g  officer or depa r tmen ta l  official may be the 
"author i ty  having jur isdict ion."  

Combus t ib le .  Mater ial  other  than noncombust ib le  
mater ia l .  

Cooling Tower  Classifications. (See Ftgures B-1 
through B-4, Append,3c B. ) 

1988 Edition 
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Counterf low.  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. 

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-  
rains periodic inspection of production of labeled equip- 
ment  or materials and by whose labeling the manufac-  
turer indicates compliance with appropriate  s tandards or 
performance in a specified manner .  

Listed. Equipment  or materials included in a list 
published by an organization acceptable to the "authori ty 
having jurisdiction" aim concerned with product evalua- 
tion, that mainta ins  periodic inspection of production of 
listed equipment  or materials and whose listing states 
either that the equipment  or material  meets appropriate  
s tandards or has been tested and found suitable for use in 
a specified manner .  

NOTE:  The  means for ident i fying listed equ ipment  may vary 
for each organizat ion COl/cerlled with product evaluat ion,  some 
of which do not recognize equ ipment  as listed unless it is also 
labeled.  The  "au thor i ty  having jur isdict ion" should utilize the 
system employed by the" l ist ing organizat ion to identify a listed 
product .  

Mechanical  Draft .  A cooling tower in which air 
movement  depends on fans or blowers. When the fans or 
blowers 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 move- 
ment  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. 

Noncombust ible .  A material  that, in the form in 
which it is used and under  the conditions anticipated,  will 
not ignite, burn ,  support combustion,  or release flam- 
mable vapors, when subjected to fire or heat. Materials 
reported as noncombust ible ,  when tested in accordance 
with ASTM E 136, Standard Method Of Test .for Non- 
combustibility of Elementary Materials, shall be con- 
sidered noncombust ib le  materials. 

Shall .  Indicates a mandatory  requirement .  

Should .  Indicates a recommendat ion  or that which is 
advised but not required. 

(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 
manufac tu r ing  or storage, and petroleum products 
pipelines and pumping  stations. 

2-2 Towers with combustible exterior surfaces and pro- 
vided with fixed exposure protection in accordance with 
5-2.8 of this s tandard 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 noncombust ib le  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 noncombust ib le  exterior surfaces and 
provided with fixed interior fire protection installed in 
accordance with Chapter  5 of this s tandard may be 
located closer than 40 ft (12.2 m) from the hazards listed 
in Section 2-1 (a) and (b). 

2-5 Combust ible  cooling towers located on bui ld ing 
roofs or other locations to which access for manua l  fire 
fighting is restricted or difficult shall be provided with a 
protection system in accordance with Chapter  5 of this 
s tandard.  

2-6* Open  Areas or Spaces Under  Towers.  

Chapter 3 Electrical Equipment  and Wir ing  

3-1 Installat ion of all electrical equipment  and wiring 
per ta in ing 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 recommended 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 5-2.7.2). 

3-5 An automatic  vibrat ion-controlled switch shall be 
provided to automatical ly shut down fan motors. 

Chapter 2 Location of Cool ing Towers Chapter 4 Internal  Combustion Engine Driven Fans 

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

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 main ta ined  in accor- 

1988 Edition 



214 6 WATER-COOLING TOWERS 

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 considered in de te rmin ing  the extent  and  method  of 
fire protect ion of induced draf t  and  na tu ra l  draf t  cooling 
towers: 

(a) Impor tance  to cont inui ty  of operat ion.  

(b) Size and construct ion of tower. 

(c) Type  of tower. 

(d) Locat ion of tower. 

(e) W a t e r  supply. 

(f) Value of tower. 

5-1.2" Depending  on factors indica ted  above where a 
fire protect ion system is 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 -p ipe  au tomat ic  sprinkler  system. 

5-1.3 Complete Plans and Data Required. A com- 
plete p lan  showing p ip ing  a r rangement ;  locat ion of 
sprinklers; fixed detectors; opera t ing  equ ipment  such as 
valves, deluge valves, etc.,  together  with hydraul ic  
calculat ions,  water  requirements ,  and water  supply infor- 
mat ion,  shall be submi t ted  to the author i ty  having 
jur isdict ion for approval  before instal lat ion.  Plans shall 
be drawn to scale and include the details  necessary to in- 
dicate clearly all of the equ ipment  and its a r rangement .  
Plans shall show location of new work with relat ion to ex- 
isting structures,  cooling towers, and water supplies. 
Plans shall include a note listing the types of mater ia ls  
used in the system. 

5-2 Fire Protection System Design. 
5-2.1 Types  of Systems. 
5-2.1.1 The  counterflow tower design lends itself to 
ei ther  closed- or open-head  systems. Therefore ,  wet-pipe,  
dry-pipe,  or deluge systems may be used. Where  water 
supplies are adequate ,  the deluge system provides a 
higher  degree of protect ion.  

5-2.1.2 The  crossflow design is such that  it is difficult  to 
locate sprinklers in the most desirable  spots for both  
water  d is t r ibut ion and heat  detection.  This s i tuat ion can 
be solved by separa t ing  these two functions and using 
separa te  water  discharge and detect ion systems. The  
open-head  deluge system does this and,  therefore, is the 
type to be used in crossflow towers. 

5-2.2 Minimum Rate of Application. 
5-2.2.1 Under  the fan decks of counterflow towers, the 
rate  of appl ica t ion  of water  shall be 0.5 g p m / s q  ft (20.4 
L / m i n : m  ~) ( inc luding fan opening).  

5-2.2.2 Under  the fan decks of crossflow towers, the 
rate of appl ica t ion  of water shall be 0.33 g p m / s q  ft 
(13.45 L / m i n : m  2) ( including fan opening).  

5-2.2.3 Over the fill areas of crossflow towers, the rate 
of appl ica t ion  of water  shall be 0.5 g p m / s q  ft (20.4 
L/ra in:m2) .  

5-2.3 Types and Locations of Discharge Outle ts .  

5-2.3.1 In counterflow towers, the discharge outlets 
shall be located under  the fan deck and fan opening  (see 
Figures B-5 through B-8). 

5-2.3.2 In crossflow towers, the discharge outlets pro- 
tect ing the p lenum area shall be located under  the fan 
deck and in the fan opening.  Discharge outlets protec t ing  
the fill shall be located under  the dis t r ibut ion basin on 
ei ther  the louver or drif t  e l imina tor  side, d ischarging 
horizontal ly through the joist channels (see Figures B-9 
through B-12). On towers with a fill air  travel greater  
than  18 ft (5.5 m), the outlets shall be located on opposi te  
sides of the basins, in a l ternate  joist channels.  Where  joist 
channels are wider than 2 ft (.6 m), more than one 
discharge device may be required per  joist channel .  

5-2.3.3* On towers having ex tended  fan decks that  
completely enclose the dis t r ibut ion basin, the discharge 
outlets protec t ing  the fill area  shall be located over the 
basin, under  the extension of the fan deck. These 
discharge outlets shall be open direct ional  spray nozzles 
a r ranged  to discharge 0.35 g p m / s q  ft (14.26 L / m i n : m  2) 
directly on the dis t r ibut ion basin, and  0.15 g p m / s q  ft 
(6.11 L / m i n : m  z) on the unders ide  of the fan deck exten- 
sion (see Figures B-13 and B-14). On towers having ex- 
tended fan decks that  do not complete ly  enclose the hot 
water  basin, outlets pro tec t ing  the fill shall be located 
under  the dis t r ibut ion basin as set out in 5-2.3.2 of this 
s t andard .  

5-2.4 Pipe and Fittings. 
5-2.4 .1"  Piping or tub ing  used within the cooling tower 
shall be metall ic  and approved  for fire protect ion use. 

Exception: Piping or tubing used for pneumatic detec- 
tion systems may be of other materials suitable for use in 
a cooling tower environment. 

5-2.4.2 Pipe sizing shall be based on hydraul ic  calcula- 
tions to give an even dis t r ibut ion of water  th roughout  the 
pro tec ted  area.  The  flow from any one discharge outlet  
shall not vary from the specified rate of appl ica t ion  by 
more  than 15 percent  above the specified density, and  no 
outlet  shall discharge less than the specified density. 

5-2.4.3 Hydraul ic  calculat ions shall be made  in accor- 
dance with Chap te r  7 of NFPA 13, Standard for the In- 
staUation of Sprinkler Systems. 

5-2.4.4 All fi t t ings shall be of a type specifically approv- 
ed for fire protect ion use. In dry sections of the system 
piping,  which may be exposed to possible fire conditions,  
ferrous fittings shall be of steel, mal leable  iron, or ducti le  
iron. 

Exception: Cast iron fittings may be used in pneumatic 
detection piping. 
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5-2.4.5 Approved gasketed groove-type fittings are ac- 
ceptable to connect pipe in fire-exposed areas where the 
fire protection system is automatically operated. 

5-2.5* Hangers.  
5-2.5.1" In general,  piping shall be supported in accor- 
dance with the requirements of Section 3-15, NFPA 13, 
Standard for the Installation of Sprinkler Systems. 

5-2.5.2 Where piping is supported from structural 
members of a cooling tower, the a t tachment  shall be 
made so that the structural  member  is not split or other- 
wise damaged.  

5-2.6 Valves. 
5-2.6.1 Shutoff  Valves. Each system shall be provided 
with a shutoff valve so located as to be readily accessible 
dur ing  a fire in the area the system protects or adjacent 
areas, or, for systems installed for fire prevention, dur ing  
the existence of the contingency for which the system is 
installed. 

5-2.6.2 Automatical ly  Controlled Valves. 
(a) Automatical ly controlled valves shall be as close to 

the hazard protected as accessibility dur ing the emer- 
gency will permit,  so that a m i n i m u m  of piping is re- 
quired between the automatic  valve and the spray 
nozzles. 

(b) Remote manua l  t r ipping devices, where required, 
shall be conspicuously located where readily accessible 
dur ing  the emergency and adequately identified as to the 
system controlled. 

5-2.7 Strainers .  Strainers are required for systems 
utilizing nozzles with waterways less than nominal  3/8 in. 
(9.5 mm). (See NFPA 15, Standard for Water Spray 
Fixed Systems for Fire Protection, for further details.) 

5-2.8* Hea t  Detectors. (See applicable sections of 
NFPA 72E, Standard on Automatic Fire Detectors, for 
additional information. ) 

5-2.8.1 Where deluge systems are used, an adequate 
n u m b e r  of heat detectors shall be installed. 

5-2.8.2 In mechanical  induced-draft  towers, heat 
detectors shall be located under  the fan deck at the cir- 
cumference of the fan opening and under  the fan open- 
ing when necessary to comply with the following spacing 
requirements.  (For extended fan decks, see 5-2.8.3.) 

5-2.8.2.1 Fixed-temperature detectors shall be spaced 
not over 8 ft (2.4 m) apart  in any direction including the 
fan opening. Tempera ture  ratings shall be selected in ac- 
cordance with operat ing conditions, but  shall be no less 
than intermediate.  

5-2.8.2.2 Rate-of-rise detectors shall be spaced not over 
15 ft (4.6 m) apart  in any direction. In pneumatic- type 
systems, for detectors inside the tower, there shall be no 
more than one detector for each mercury check in towers 
operat ing in cold climates, and two detectors for each 
mercury check in towers used dur ing  the warm months 

only or year-round in warm climates. There  shall be no 
more than four detectors for each mercury check when 
the detectors are located outside the tower. 

5-2.8.3 On towers having extended fan decks which 
completely enclose the distribution basin, detectors shall 
be located under  the fan deck extension in accordance 
with s tandard indoor spacing rules for the type detectors 
used (see NFPA 72E, Standard on A utomattc Fire Detec- 
tors). 

Exceptton: Where the fan deck extension is 16 ft (4.9 m) 
or less and this dimension t~ the length Of the joist chan- 
nel, then only one row of detectors centered on and at 
rtght angles to the joist channels is required. Spacbzg be- 
tween detectors shall be in accordance with NFPA 72E, 
Standard on Automatic Fire Detectors. 

On towers having extended fan decks which do not 
completely enclose the hot water basin, detectors are not 
required under the fan deck extension. 

5-2.8.4* Heat barriers shall be installed under  the ex- 
tended fan deck to separate deluge systems when the total 
number  of systems ex/zeeds the number  for which the 
water supply was designed. Heat barriers shall extend 
from the fan deck structure to the distr ibution basin 
dividers. 

5-2.8.5 Where heat detectors are inaccessible dur ing  
tower operation, an accessible test detector shall be pro- 
vided for each circuit. In the case of pilot-head-operated 
systems, an inspector's test connection shall be installed 
on the pilot line and arranged to be accessible dur ing 
tower operation. 

5-2.8.6 Heat detector components  exposed to corrosive 
vapors or liquids shall be protected by materials of suit- 
able construction or by suitable protective coatings ap- 
plied 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 cont inued operation of 
the fans is vital to the process, a manua l  override switch 
may be provided to reactivate the fan when it is deter- 
mined that there is no fire. 

5-2.10 Exposure Protection. 
5-2.10.1 When  any combustible exterior surfaces of a 
tower, including the fan deck, distr ibution basins, etc., 
are less than 100 ft (30.5 m) from significant concentra- 
tions of combustibles such as structures, piled material,  
etc., the combustible exposed surfaces of the tower shall 
be protected by an automatic water spray system. 

5-2.10.2 Systems for exterior protection shall be de- 
signed with the same at tent ion and care as interior 
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systems. Pipe sizing shall be based on hydraul ic  calcula- 
tions. W a t e r  supply and discharge rate  shall be based on 
a m i n i m u m  0.15 g p m / s q  ft (6.11 L / m i n : m  =) for all sur- 
faces being protected.  

5-2.11 The  design and instal lat ions shall comply with 
the appl icab le  sections of N F P A  13, Standard for the In- 
stallation of Sprinkler Systems. 

5-3 Corrosion Protection. 
5-3.1 Piping, fittings, hangers,  braces, and a t t achment  
hardware  including fasteners shall be hot dip  galvanized 
steel per  ASTM A 120-1984, Standard Specification for 
Pipe, Steel, Black and Hot D@ped Zinc-Coated (Galva- 
nized) Welded and Seamless, for Ordinary Uses, for pipe 
and ASTM A 153-1982, Standard Speczficationfor Zinc 
Coating (Hot Dip) on Iron and Steel Hardware, for fit- 
tings, hangers,  braces,  and hardware .  Exposed pipe 
threads  shall be pro tec ted  against  corrosion. All other  
components  shall be corrosion resistant or protec ted  
against  corrosion by a suitable coating. 

5-3.2 Approved  discharge devices are made  of nonfer- 
rous mater ia l  and  are corrosion resistant to normal  at- 
mospheres.  

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 handl ing  and in- 
s tal la t ion of wax-coated  or similar sprinklers to avoid 
d a m a g i n g  the coating.  Corrosion-resistant  coatings shall 
not be appl ied  to the sprinklers by anyone other  than the 
manufac tu re r  of the sprinklers,  except that  in all cases 
any damage  to the protect ive coat ing occurr ing  at the 
t ime of instal la t ion shall be repa i red  at once using only 
the coat ing of the manufac tu re r  of the sprinkler  in an ap- 
proved manne r  so that  no par t  of the sprinkler  will be ex- 
posed after the instal la t ion has been comple ted .  Other-  
wise, corrosion will a t tack 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 com- 
bust ible construct ion located on a bu i ld ing  50 ft (15.3 m) 
or more in height shall be provided with Class I I I  stand- 
pipe protec t ion  (as def ined in N F P A  14, Standard for the 
Installation of  Standpipe and Hose Systems) within 200 ft 
(61.0 m) of all par ts  of the tower. Sufficient hose shall be 
provided to reach all parts  of the tower. Provision shall be 
made  for complete ly  d ra in ing  all exposed, s tandpipe  lines 
dur ing  winter.  Hose equ ipmen t  at each  s tandpipe  hose 
connect ion on the roof shall be pro tec ted  from the 
weather  in a sui table 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" W a t e r  supply for towers two or more cells in 
length, with ei ther one or two fans per  cell, shall be ade- 
quate  to supply all d ischarge outlets in the two largest ad- 

jacent  cells or systems simultaneously at the specified rate 
of  appl ica t ion .  

Exception: The water supply for one system may be 
considered adequate when tight continuous partitions 
having a fire resistance rating of 20 mznutes or more 
when tested in accordance with NFPA 251, Standard 
Methods of Fire Tests of Building Construction and 
Materials, are provided between systems. 

5-6.2 W a t e r  supplies shall be sufficient to include a 
m i n i m u m  of 500 gpm (1892.5 L / m i n )  for hose streams in 
addi t ion  to the sprinkler  requi rement .  

5-7* Lightning Protection. Ligh tn ing  protec t ion ,  
where provided,  shall be instal led in accordance  with the 
provisions of NFPA 78, Lightning Protection Code. 

5-8 E a r t h q u a k e  P r o t e c t i o n .  W h e r e  p r o v i d e d ,  
ear thquake-res is tan t  construct ion shall be in accordance  
with app l icab le  sections of NFPA 13, Standard for the In- 
stallation of Sprinkler Systems. 

Chapter 6 Maintenance 

6-1 Areas a round  towers located on the ground  shall be 
kept  free of grass, weeds, brush, or combust ib le  waste 
materials .  

6-2 Smoking shall not be permi t ted  on or adjacent  to 
any cooling tower of combustit)le construction.  Signs to 
this effect shall be posted and main ta ined  and this 
regulat ion strictly enforced.  

6-3 Forced- and induced-draf t  towers in cont inuous 
opera t ion  shall be checked frequently for excessive 
heat ing in motors  and for excessive fan vibrat ion.  

6-4 At least semiannual ly ,  the fan assemblies, including 
the motors  and speed reducers,  shall be checked, both 
dur ing  opera t ion  and when shut down, for excessive wear 
or vibrat ion,  improper  lubr icat ion,  corrosion, or other 
features that  could result in failure and,  where condit ions 
require,  corrective action shall be taken. 

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

6-6* Combust ib le  cooling towers are par t icular ly  
susceptible to ignit ion when they are shut down for 
repairs  or other reasons and the wood becomes dr ied out. 
Dur ing  these periods, all au tomat ic  fire protect ion on the 
tower shall be operable ,  or if the tower is not so pro- 
tected, special protect ion shall be provided until the 
tower is back in service. 

6-7 Access to the top of water-cool ing towers for fire 
f ighting and main tenance  shall be provided by an ap- 
proved 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.  
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6-8 Motors, speed reduction units, and drive shafts shall 
be accessible for servicing and maintenance.  

6-8.1 Provisions shall be made for lockout or ragout of 
electric motors when maintenance work is being per- 
formed in the area of fans. 

6-9 After main tenance  work is completed, all scaf- 
folding, boards, temporary supports, and other tem- 
porary materials shall be removed from the tower. 

6-10 For proper main tenance  of fire protection systems 
see NFPA 13A, Recommended Practice,for the Inspec- 
tion, Testing, and Maintenance of Sprinkler Systems. 

Chapter 7 Referenced Publications 

7-1 The following documents  or portions thereof are 
referenced within this s tandard and shall be 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 .  

7-1.1 N F P A  Publ ica t ions .  National  Fire Protection 
Association, Batterymarch Park, Quincy, MA 02269. 

NFPA 13-1987, Standard for the Installation °f 
Sprinkler Systems 

NFPA 14-1986, Standard for the Installation of Stand- 
pipe and Hose Systems 

NFPA 15-1985, Standard for Water Spray Fz)ced 
Systems 

NFPA 24-1987, Standard for the Installation of Private 
Fire Service Mains and Their Appurtenances 

NFPA 37-1984, Standard for the Installation and Use 
of Stationary Combustion Engines and Gas Turbines 

NFPA 51B-1984, Standard for Fire Prevention in Use 
of Cutting and Welding Processes 

NFPA 70-1987, National Electrical Code 
NFPA 72E-1987, Standard on Automatic Fire Detec- 

tors 
NFPA 78-1986, Lightning Protection Code 
NFPA 251-1985, Standard Method of Fire Tests of 

Building Construction and Materials. 

7-1.2 Other Publications.  
7-1.2.1 ASTM Publications.  American Society for 
Testing and Materials, 1916 Race Street, Philadelphia,  
PA 19103. 

ASTM A 120-1984, Standard Specification for Pipe, 
Steel, Black and Hot Dipped Zinc-Coated (Galvanized) 
Welded and Seamless, for Ordinary Uses 

ASTM A 153-1982, Standard Specification for Zinc 
Coating (Hot Dip) on Iron and Steel Hardware 

ASTM E 136-1982, Standard Method of Test for Non- 
combustibility of Elementary Materials. 

Append ix  A 

This Appendix is not a part of the requirements of this NFPA docu- 
ment but zs included for information purposes only. 

A-2-6 Open areas or space between a combustible cold 
water basin and the ground or roof of a bui ld ing upon 
which it is located should be effectively screened to pre- 
vent the accumulat ion 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 may be installed in lieu of 
screening. 

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 records for mechanical  forced-draft towers 
do not indicate the general need for automatic fire pro- 
tection systems. However, exposure protection may be 
necessary as provided in 5-2.10. 

A-5-1.2 Antifreeze Sprinkler Systems. The use of an- 
tifreeze sprinkler systems in cooling towers is not r e c o m  
mended.  While in theory this type of system would f u n c  
tion, the use of antifreeze systems in cooling towers 
presents problems not encountered in usual antifreeze a p  
plications. 

Due to the inaccessibility of the piping dur ing  normal  
operation of the cooling tower, it is practically impossible 
to do any main tenance  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 an- 
tifreeze solution and could result in freezing up of the 
system. 

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

A-5-2.3.3 Location of the nozzle from surfaces to be 
protected shall be determined by the part icular  nozzle's 
discharge characteristics. Care should also be taken in the 
selection of nozzles to obtain waterways which are not 
easily obstructed by debris, sediment, sand, etc., in the 
water. 

A-5-2.4.1 Where plastic piping or tub ing  is used for 
pneumat ic  detection systems, consideration should be 
given to the effects of ultraviolet radiat ion.  

A-5-2.5 In towers where sufficient vibrat ion is an- 
ticipated that will cause movement  of the fire protection 
system result.ing in wear of water or detection piping or 
tubing  at the hangers, it may be necessary to install vibra- 
tion absorbers between the hangers and the pipe. 

A-5-2.5.1 Special consideration should be given to the 
support of detection piping or tubing  due to its small 
diameter.  Thin-wall  or nonmetal l ic  pipe or tubing  usual- 
ly requires closer spacing of hangers for adequate sup- 
port. 

A-5-2.8 Due to the extremely humid atmosphere and 
potentially corrosive conditions in cooling towers, it is 
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very difficult  to ma in ta in  electrical  detect ion equipment .  
Experience has shown that  even with wea therproof  equip- 
ment  and wiring practices an electr ical  system will 
mal func t ion  frequently.  Therefore ,  the informat ion  in 
the subpa rag raphs  of this section is based on the use of 
detectors  opera t ing  on pneumat ic  or hydraul ic  prin- 
ciples. 

A-5-2.8.4 Acceptable  mater ia ls  are %-in. (9 .5-mm) 
plywood or 3/~6-in. (4.8-ram) asbestos cement  board  on 
one side of studs. 

A-5-4 Hydran t  protect ion should be provided within 
200 ft (61.0 m) of all par ts  of towers having combust ib le  
construct ion located on the g round  or on buildings less 
than  50 ft (15.3 m) in height.  A hose house and s t andard  
hose house equ ipment  should be provided at each 
hydrant .  (See NFPA 24, Standard for  the Installation o f  
Private Fire Service Mains and Their Appurtenances, for  
fur ther  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 Types of construct ion that  meet  this require- 
ment  are ~ - i n .  (12.7-mm) asbestos cement  board ,  ½- in .  
(12 .7-mm) plywood, or N- in .  (19.1-mm) tongue and 
groove board ing  when instal led on both sides of wood 
studs. 

A-5-7 Towers located on roofs of bui ldings in cer tain 
geographica l  locations may be par t icu lar ly  susceptible to 
l ightning damage .  

A-6-6 Examples  of special protect ion are watch service 
or in termi t ten t  wetting, or both.  

A p p e n d i x  B 

This Appendz~c is not a part of the requirements of thz~ NFPA docu- 
ment but is included for information purposes only. 
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Figure B-! Types of natural-draft towers. 
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Figure B-2 Types of mechanical-draft  towers. 
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Figure B-3 Typical induced-draft  counterflow water-cooling tower. Figure B-4 Typical induced draft  cro•flow water-cooling tower. 
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Figure B-5 Typical deluge fire protection arrangement for counterflow towers. 
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Figure B-6 Typical deluge fire protection arrangement for counterflow towers. 
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Figure B-7 Typical  deluge or dry-pipe fire protection a r rangement  for counterflow towers. 
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Figure B-8 Typical  deluge or dry-pipe fire protection a r rangement  for counterf low towers. 
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Figure B-10 Typical  deluge fire protection a r rangement  for crossflow towers. 
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Figure B-11 Typical  deluge fire protection a r r angemen t  for crossflow towers. (See Note following caption of Figure B-12.) 
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Figure B-12 Typical  deluge fire protection a r r angemen t  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. 
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Figure B-13 Typical deluge fire protection arrangement for crossflow 
towers with completely enclosed distribution basins. 
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Figure B-14 Typical deluge fire protection arrangement for crossflow towers with completely enclosed 
distribution basins. 
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A p p e n d i x  C R e f e r e n c e d  P u b l i c a t i o n s  

C - 1  T h e  f o l l o w i n g  d o c u m e n t s  o r  p o r t i o n s  t h e r e o f  a r e  

r e f e r e n c e d  w i t h i n  t h i s  s t a n d a r d  f o r  i n f o r m a t i o n a l  p u r -  

p o s e s  o n l y  a n d  t h u s  a r e  n o t  c o n s i d e r e d  p a r t  o f  t h e  r e -  

q u i r e m e n t s  o f  t h i s  d o c u m e n t .  T h e  e d i t i o n  i n d i c a t e d  f o r  

e a c h  r e f e r e n c e  is t h e  c u r r e n t  e d i t i o n  a s  o f  t h e  d a t e  o f  t h e  

N F P A  i s s u a n c e  o f  t h i s  d o c u m e n t .  

C - I . 1  N F P A  P u b l i c a t i o n .  N a t i o n a l  F i r e  P r o t e c t i o n  

A s s o c i a t i o n ,  B a t t e r y m a r c h  P a r k ,  Q u i n c y ,  M A  0 2 2 6 9 .  

N F P A  1 3 A - 1 9 8 7 ,  R e c o m m e n d e d  P r a c t i c e  f o r  t h e  I n -  

s p e c t i o n ,  T e s t i n g ,  a n d  M a i n t e n a n c e  o f  S p r i n k l e r  S y s t e m s .  
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