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Adopted Jan. 23, 1964. Where variances to these definitions are found, efforts to 
eliminate such conflicts are in process. 

S]L~LL is intended to indicate requirements. 

SHOULD is intended to indicate recommendations or t ha t  which is advised 
bu t  not  required. 

APPROVED means acceptable to the author i ty  having jurisdiction. The Nat ional  
Fire Protection Association does not approve, inspect or certify any installat ions,  
procedures, equipment  or materials  nor does i t  approve or evaluate testing labora- 
tories. In  determining the acceptabi l i ty  of instal lat ions or procedures, equipment  
or materials,  the au thor i ty  having jurisdiction may base acceptance on compliance 
with N F P A  or other appropriate  standards. In the absence of such standards,  
said author i ty  may require evidence of proper installation, procedure or use. The 
author i ty  having jurisdiction may also refer to the l is t ings or labeling practices of 
nat ional ly  recognized test ing laboratories,* i.e., laboratories qualified and equipped 
to conduct  the necessary tests, in a position to determine compliance with ap- 
propriate s tandards for the current  production of listed items, and the satisfactory 
performance of such equipment  or mater ia ls  in actual usage. 

*Among the laboratories nationaUyreeognized by the authorities having jurisdiction in 
the United States and Canada arc the Underwriters' Laboratories, Inc., the Factory Mutual 
Engineering Division, the American Gas Association Laboratories, the Underwriters' Labora- 
tories of Canada, the Canadian Standards Association Testing Laboratories, and the Canadian 
Gas Association Approvals Division. 

LISTED: Equ ipment  or mater ia ls  included in a l is t  published by a nationally 
recognized test ing laboratory tha t  maintains  periodic inspection of production of 
l isted equipment  or materials,  and whose listing states  either t ha t  the equipment  
or mater ia l  meets nat ional ly recognized standards or has been tested and found 
suitable for use in a specified manner. 

LAB~.LED: Equ ipment  or materials  to which has been at tached a label of a 
nat ional ly recognized test ing laboratory tha t  maintains  periodic inspection of 
production of labeled equipment  or materials, and by whose labeling is indicated 
compliance with nat ional ly  recognized standards or the conduct of tests to determine 
suitable usage in a specified manner. 

AUTHORITY HAVING JURISDICTION: The organization, office or individual  re- 
sponsible for "approving" equipment,  an installation, or a procedure. 

Units  of Measurements  

Unite of measurements  used here arc U. S. standard. 1 U. S. gallon = 0.83 
Imperial  gallons = 3.785 liters. One foot = 0.3048 meters. One inch = 25.40 
millimeters. One pound per square inch ~ 0.06805 atmospheres = 2.307 feet of 
water. One pound ~ 453.6 grams. 

Copyright  and Republ i shing  Rights  

This publication is copyrighted © by the National  Fire Protection Asso- 
ciation. Permission is granted to republish in full the material  herein in laws, 
ordinances, regulations, adminis t ra t ive  orders or similar documents issued by 
public authorities. All others desiring permission to reproduce this mater ia l  in 
whole or in par t  shall consult  the National  Fire Protection Association. 
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Water Cooling Towers 
NFPA No. 2 1 4 - - 1 9 6 8  

1968 Edition of No. 214 

This 1968 edition of the Standard on Water-Cooling 
Towers was adopted by the National Fire Protection Asso- 
ciation on May 23, 1968. Changes and additions to the 
1966 edftion included in this 1968 edition are as follows: 
revisions include rewording in paragraphs  1511, 1522a, 1524, 
1526, 1572, 1573 and A-1512. New material  has been added 
in paragraphs 1513, 1514, 1523, 1526 and 1541. 

Origin and Development of No. 214 

The subject of the protection of water-cooling towers was 
first considered by the N F P A  Committee on Building Con- 
struction in 1957 and a progress report  on tha t  subject was 
published in the Advance Reports of tha t  year. In 1958, a 
new Commit tee  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 tha t  year. Final adoption was secured in 
1959. Revised editions were published in 1961 and 1966. 

Committee on Water Cooling Towers 
C. F.  Aver i l l ,  Chairman, 

Grinnel l  Co., Inc. ,  F i r e  P ro t ec t i on  Division,  P rov idence ,  R. I.  02901 
(rep.  Na t iona l  A u t o m a t i c  Sp r ink l e r  & F i r e  Control  Assn.)  

E d w a r d  L. B ishop ,  Cooling T o w e r  E . N .  Searl ,  W e s t e r n  Ac tua r i a l  Bu-  
Lnsti tute.  reau.  

J .  It.  De Monbrun ,  Union Carb ide  R. P.  W e b b e r ,  E. I.  du  P o n t  de 
Corp. N e m o u r s  & Co. 

A. J .  Mereur io ,  F a c t o r y  I n s u r a n c e  J . A .  Wilson,  F a c t o r y  Mutua l  En g i -  
Assn. n e e r i n g  Corpora t ion .  

Alternate .  

W. J .  Swing le r ,  F a c t o r y  I n s u r a n c e  Assn. (A l t e rna t e  to A. 3". Mercur io . )  

Sc.op~: S t a n d a r d s  for  the  des ign ,  cons t ruc t ion ,  p ro tec t ion  and  m a i n t e n a n c e  
of w a t e r  cool ing towers .  
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FOREWORD 2~'-3 

SSandard os  

%TA~ER-CO©LXHG TOWSIXS 

. : F®reword 

A ~  ~he  fi~0e record  0f  water-cooling towers  indicates 
the fai lure t~ recognize the  extent  or seriousness of the 
potential fire ~azard of these s t ructures  both while in op- 
eration o r -when  temporar i ly  shut  down. Cooling towers  
of combas~ib~-construction,  especially those of the induced 
draf t  ~ype~ do present  a potential fire hazard even when in 
full opera t ion .because  of the existence of relat ively dry 
areas  within the tower.  

Bo A significant percentage of fires it. water-cooling 
towers  of combustible construction are caused by ignition 
f rom outside sources such as incinerators,  smokestacks, or 
exposure fires. Fi res  in cooling towers  may also create 
an exposure hazard to adjacent  buildings and processing 
units. Therefore,  distance separat ion f rom buildings and 
sources of ignition or the use of noncombustible construc- 
tion are p r imary  considerations in prevent ing these fires. 

C° Consideration should also be given to sources of 
ignition f rom within these structures,  including welding 
and cutt ing operations, smoking, overheated bearings,  elec- 
trical fai lures and other  heat  or spark producing sources. 

:D° Fires  have also occurred during the construction 
of cooling towers.  Measures should be taken during con- 
struction to prevent  the accumulation of combustible waste  
materials  such as wood borings, shavings, scrap lumber or 
other easily ignited materials.  "No Smoking" regulations, 
and str ict  control of welding operations and other heat  or 
spark producing devices should be enforced. Wet t ing  down 
combustible port ions of the tower  during idle periods of 
construction is a good fire prevention practice. 

:0[° This Standard  applies to fire protection con- 
siderations for  field-erected water-cooling towers,  i t  does 
not apply to small fac tory  assembled towers  the main struc- 
ture of which does not exceed a volume of 2000 cubic feet. 
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11. Definitions. 

111. There  are two basic types of industrial  water-  
cooling towers :  ATMOSPHERIC AND MECHANICAL-DRAFT. 

1111. ATMOSPHERIC TOWERS depend upon na tura l  
movement  of the wind for  a i r  circulation to accomplish 
cooling. They usually consist of a louvered enclosure with 
a spray  system for  distr ibution of water .  

1112. MECHANICAL-DRAFT TOWERS are towers  th rough  
which air  movement  is effected by one or more fans  or other  
mechanical  means. There  are  two general  types :  forced 
draf t ,  wi th  one or more fans located at  the ai r  inlet ; induced 
draf t ,  with one or more  fans located at  the ai r  exhaust.  

Induced d ra f t  towers  are  f u r t h e r  classified by design as 
counterflow (Fig. 1112a.) and crossflow (Fig. 1112b.). 
Forced d ra f t  towers may  be of counterflow or crossflow 
design. A counterflow design is ar ranged so tha t  .the circu- 
lated water  flows countercur ren t  to the flow of air  induced 
by the fans. In a crossflow tower, the air  flows perpen- 
dicular to or across the  flow of water.  The la t te r  design is 
usually character ized by an open basin at  the top of the 
tower  for  the distr ibution of water.  

112. Cooling towers of combustible construct ion are 
those of wood f r ame  construct ion as defined by N F P A  No. 
220, S tandard  Types of Building Construction, and those in 
which the fill or  fill decks are of combustible material .  

12. Location and Construction. 

121. Cooling towers  may be involved in the following 
cases of exposure fire hazard : 

1211. P rox imi ty  to chimneys, incinera tors  or other  
similar sources of ignition. 

1212. Prox imi ty  to hazardous mater ia ls  or s t ruc tures ;  
fire in these may const i tute a hazard to the tower,  and vice 
versa. 

122. Cooling towers  with combustible ex ter ior  con- 
s t ruct ion should be located 100 feet  or more  f rom hazards  
indicated in pa rag raph  121; towers  with noncombustible 
exter ior  construct ion should be located 40 feet  or more f rom 
such hazards ;  if a tower  must  be located closer than 40 
feet  f rom such a hazard,  it should be noncombustible 
throughout ,  or of noncombustible ex ter ior  construct ion and 
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provided with automat ic  spr inkler  protect ion as indicated 
in section 15. 

123. Induced d ra f t  cooling towers  of combustible 
construct ion and located on building roofs should be pro- 
vided with automat ic  spr inkler  protect ion as indicated in 
section 15. 

F i g u r e  l l 12a .  Typica l  induced  d r a f t  countei ' f low wa te r - coo l ing  tower .  
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124. Towers located on the ground and in areas not 
otherwise fenced should be enclosed by a fence not less than  
20 feet  from the tower. 

NOTE: Where conditions vary from' those outlined in sections 
121- 124 inclusive above, the matter should be referred to the 
a u t h o r i t y  h a v i n g  ju r i sd ic t ion .  

125. Open areas or space between the base of a cool- 
ing tower and the ground or the roof of a building upon 
which it is located should 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.  

13.  Installation of Electrical Equipment and Wiring. 

131. Installation of all electrical equipment and wir ing 
per taining to water-cooling towers shall be in accordance 
with the National Electrical Code ( N F P A  No. 70-USAS C1). 

132. Electric motors driving fans  shall be provided 
with overcurrent  protective devices as recommended by 
the National Electrical Code. Motors should be totally 
enclosed to protect them f rom dir t  or moisture and to pre- 
vent sparks f r o m  reaching adjacent  combustible construc- 
tion. 

133. A remote fan motor switch shall be provided to 
stop fan  in case of fire. 

134. When a sprinkler system is installed, provision 
shall be made to interlock the fan motors with the sprin- 
kler system so tha t  the cooling tower fans  will be stopped 
upon actuation of the system. 

135. An automatic vibration controlled switch should 
be provided to automatically shut down fan motors. 

14. Internal Combustion Engine Driven Fans. 

141. Electric motors or steam should be used to oper- 
ate fans  on cooling towers. When neither  is available, in- 
ternal  combustion engines may be used provided they are 
installed, used and maintained in accordance with N F P A  
Standard No. 37, Stat ionary Combustion Engines and Gas 
Turbines, subject to the approval of the au thor i ty  having 
jurisdiction. 
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15. Fire Protection. 

151. GENERAL. 

1511. The following are some of the factors to be 
considered in determining the extent and method of fire 
protection of induced draft  cooling towers: 

a. Important 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 

NOTE: F i r e  r ecords  for  a t m o s p h e r i c  and  m e c h a n i c a l  forced d r a f t  
t o w e r s  do no t  i nd i ca t e  the  g e n e r a l  need  for  a u t o m a t i c  f ire pro-  
t e c t i o n  sys tems .  However ,  exposure  p r o t e c t i o n  m a y  be  n e c e s s a r y  
as  p rov ided  in 154. 

1512. Depending on factors indicated above where a 
fire protection system is required, one of the following gen- 
eral types of systems may be used (See Appendix) : 

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

1513. Complete plans and data required. A complete 
plan showing piping arrangement, location of sprinklers, 
fixed detectors, operating equipment such as valves, deluge 
valves, etc., together with hydraulic calculations, water re- 
quirements and water supply information, shall be sub- 
mitted to the authority having jurisdiction for approval 
before installation. Plans shall be drawn to scale and in- 
clude 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 should be accompanied 
by specifications covering the character of the materials and 
the features relating to the installation. 

1514. 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 a hazard to the cooling 
tower by the return of the flammables or combustibles to 
the cooling tower water distribution system. 
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152. FIRE PROTECTION SYSTEM DESIGN. 

1521. Types of Systems. 

The counterflow tower  design lends itself to either closed 
or open head systems. Therefore,  wet  pipe, dry  pipe, or 
deluge systems may be used. Where wa te r  supplies are ade- 
quate, the deluge system usually provides a higher degree 
of protection. 

The crossflow design is such that  it is difficult to locate 
sprinklers in the most  desirable spots for  both wa te r  dis- 
t r ibut ion and heat detection. This situation can be solved 
by separat ing these two functions and using separate  water  
discharge and detection systems. The open head deluge 
system does this and, therefore,  is the type  of system most  
applicable to crossflow towers.  

In large multicell towers,  normal wa te r  supplies may  be 
inadequate for  deluge systems. Closed head systems (dry  
or wet)  could be considered in these cases. Authori t ies hav- 
ing jurisdict ion should be consulted as to the type of system 
to be used. 

1522. The fire protection system should be designed 
on a rate of application basis as follows: 

a. Under  fan decks of counterflow towers a water  
densi ty of 0.5 gpm per square foot (including fan opening). 

b. Under  fan decks of crossflow towers  a wa te r  den- 
sity of 0.33 gpm per square foot (including fan opening).  

e. Over fill areas of crossflow towers  a wa te r  den- 
si ty of 0.5 gpm per square foot. 

1523. Pipe sizing shall be based on hydraulic calcu- 
lations to give an even distr ibution of water  throughout  the 
protected area. The discharge f rom any one head or nozzle 
shall not va ry  f rom the specified rate of application more 
than plus or minus 15 per cent and the total discharge f rom 
a system shall not be less than the specified rate of applica- 
tion. 

Hydraulic calculations shall be made in accordance with 
Chapter  7, of N F P A  No. 13, Installation of Sprinkler 
Systems. 

1524. Where  deluge systems are used, an adequate 
number  of heat detectors shall be installed. They shall be 

C o n t i n u e d  on  page  214-20  
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Figure  152h. Typical deluge fire protect ion a r r a n g e m e n t  for 
crossflow towers. 

NOTZ: Where air  seal boards prevent  installation of cooling tower nozzles on drif t  el iminator 
side of fill, this nozzle location should be used. 



214-20 WATER-COOLING TOWERS 

located in the path of natural  air  flow through the tower.  
In counterflow and crossflow towers, heat  detectors 

should be located under the fan deck around the circumfer- 
ence of the fan opening and spaced in accordance with the 
following rules. 

Where rate-of-rise detectors are used, they shall be 
spaced not over 15 feet  apart .  In pneumatic  type  systems, 
for  detectors inside the  tower, there  should be no more than 
one per  mercury  check in towers  operat ing year  round in 
cold climates, and two per mercury  check in towers  used 
dur ing the wa rm months only or year  round in warm cli- 
mates. There may  be four  detectors per  mercury  check 
when the detectors are located outside the tower.  

Where fixed tempera ture  detectors are used, they  shall 
be spaced not over 8 feet  apart .  Tempera ture  ra t ing should 
be selected in accordance with operat ing conditions but  
should be no less than intermediate.  

Some towers  may  require heat  detectors within the  
fan opening. 

Where  heat  detectors are inaccessible during tower  
operation, tes t  detectors, accessible f rom the ground or 
roof, should be provided for  each circuit. In the  case of 
pilot head operated systems,  an inspector 's tes t  connection 
shall be installed on the pilot line and arranged to be ac- 
cessible during tower operation.  

1525. A heat  detector and wa te r  discharge outlet shall 
be provided over each fan  drive motor when the motor is so 
located that  it is not within the protected area of the tower.  

1526. Provision shall be made to interlock the fan 
motors with the  sprinkler sys tem so tha t  the cooling tower  
fan motors will be stopped upon actuation of the system. 

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. 

153. CORROSION PROTECTION. 

1531. Piping, fittings and hangers where  exposed to 
a tmosphere  and inside cooling tower  cells shall be corrosion 
resis tant  or protected against  corrosion by  a suitable coat- 
ing. 


