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SUMMARY 

Executive summary: This document presents a basis for a definition of the term 
"free height" to be used in the Revised guidelines for the design and 
approval of fixed water-based fire-fighting systems for ro-ro spaces 
and special category spaces (MSC.1/Circ.1430/Rev.2) 

Strategic direction, 

if applicable: 

6 

Output: 6.36 

Action to be taken: Paragraph 7 

Related documents: SSE 7/6/5 and SSE 7/21 (paragraph 6.12) 

 
Introduction 
 
1 The co-sponsors have reviewed the discussion which took place at SSE 7, concerning 
the term "free height" used in the Revised guidelines for the design and approval of fixed 
water-based fire-fighting systems for ro-ro spaces and special category spaces 
(MSC.1/Circ.1430/Rev.1) and consider that further discussion is needed, in light of the 
divergent opinions expressed at SSE 7, which led to the inability to finalize a definition of the 
term "free height" (SSE 7/21, paragraph 6.12).     
 
Discussion  
 
2 The co-sponsors, having considered the matter with the view to finding a way forward, 
note that: 
 
 .1 the minimum water discharge densities required for fire suppression/control 

is directly linked to the volume of the space to be protected; 
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.2 enclosures/spaces of greater volume would normally require greater water 
discharge densities for effective cooling of the space and fire 
suppression/control. This is supported by tables 4-1, 4-2 and 4-3 of the annex 
to MSC.1/Circ.1430/Rev.2 applicable for the prescriptive-based nozzle 
systems, which specify greater minimum water discharge densities for 
spaces with greater free heights; 

 
 .3 accordingly, the minimum water discharge densities for a given space is to 

be determined based on its maximum height or free height, hence it is critical 
that this height must be measured deck to deck; 

  
 .4 the height between deck to the lower side of the stiffeners cannot be used 

for determining minimum water discharge densities, as the actual 
height/volume of the space is greater and, therefore, the specified minimum 
water discharge density (in tables 4-1, 4-2 and 4-3 of the annex of 
MSC.1/Circ.1430/Rev.2) may be insufficient to provide the required cooling 
and to extinguish/control a fire in such a large volume of space; and 

 
 .5 MSC.1/Circ.1430/Rev.2 also applies the above principles for the 

performance-based nozzle systems and restricts their use based on the 
maximum enclosure height tested (i.e. maximum 2.5 m or 5 m), measured 
deck to deck/ceiling and not deck to stiffeners, as clarified in figures 3.3.2.1 
and 3.3.3.1 of appendix of the annex to MSC.1/Circ.1430/Rev.2 (see below 
the extracts, where 2.5 m and 5 m are measured deck to deck). 

 
 
 

 
 

Figure 3.3.2.1 − Side view of the cargo fuel package in a simulated truck 
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Figure 3.3.3.1 − Side view of the passenger vehicle fuel package 

 
3 The following in terms of the nozzle installation arrangements is also noted:  
 
 .1 nozzles are to be installed at the maximum height, i.e. typically at ceiling 

level, for effective cooling and water distribution over and between all 
vehicles or cargo in the area being protected. This is supported by 
paragraph 4.5 of the annex to MSC.1/Circ.1430 (applicable for the 
prescriptive-based systems), as follows: 

 
  "Sprinklers or nozzles should be positioned at or within 0.6 m of the 

underside of the deck, in order to distribute water over and between all 
vehicles or cargo in the area being protected. Automatic sprinklers or nozzles 
should be positioned and located so as to provide satisfactory performance 
with respect to both activation time and water distribution. The maximum 
horizontal spacing between nozzles or sprinklers should not exceed 3.2 m."; 

 
 .2 paragraph 3.4 of the appendix of the annex to MSC.1/Circ.1430/Rev.2 

applies the above same principle also for the performance-based systems, 
and requires nozzles to be installed at the ceiling level, as follows: 

 
  "Nozzles should be installed in an array at the ceiling level in accordance 

with the manufacturer's design and installation criteria…";  
 
 .3 in addition, the second sentence of paragraph 3.21 of the annex to 

MSC.1/Circ.1430/Rev.2 requires supplementary nozzles to be provided 
below obstructions, such as stiffeners/girders, to ensure effective water 
distribution and fire extinguishment/control (applicable for both the 
prescriptive and performance-based systems), as follows: 

 
  "3.21  The presence of obstructions and the potential for shielding of the 

water spray should be evaluated to ensure that the system performance is 
not affected. Supplementary sprinklers or nozzles should be installed 
beneath obstructions…"; and 

 
 .4 paragraph 5.2 of the annex to MSC.1/Circ.1430/Rev.2 also clarifies the 

criticality of the nozzle location/height to be within the limits tested to provide 
effective fire suppression/control, as follows: 

 
  "5.2  The nozzle location, type of nozzle and nozzle characteristics 

should be within the limits tested to provide fire suppression and control as 
referred to in paragraph 5.1." 
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Conclusions 
 
4 In light of the above, the co-sponsors conclude the following: 
 
 .1 the term "free height" must refer to the maximum height of the space to be 

protected and this must be measured deck to deck (and not deck to lower 
side of stiffeners) to ensure that the specified minimum water discharge 
densities are sufficient for fire suppression/control, for the given volume of 
space; and 

 
 .2 the nozzle installation height is different than the free height; but both the 

maximum nozzle installation heights and maximum free heights should be 
limited based on the tested nozzle installation height and the tested 
enclosure height in the case of the performance-based systems, and the 
maximum nozzle installation height as per manufacturer’s specifications and 
the maximum free height specified in tables 4-1, 4-2 and 4-3 of the annex of 
MSC.1/Circ.1430/Rev.2 in the case of the prescriptive systems, as it is 
unclear if these systems will be able to provide the minimum extinguishment 
performance, if any of these heights are increased.  

 
Proposal 
 
5 Therefore, the following definition for "free height" for the use in the Revised 
guidelines for the design and approval of fixed water-based fire-fighting systems for ro-ro 
spaces and special category spaces (MSC.1/Circ.1430/Rev.2) is proposed: 
 

"Free height is the maximum height of the space to be protected (i.e. deck to deck). 
This shall not exceed the tested enclosure height in the case of the 
performance-based systems, and the maximum free heights described in tables 4-1, 
4-2 and 4-3 and paragraphs 4.3 and 4.4 in the annex of this circular in the case of the 
prescriptive-based systems." 

 
6 Additionally, it is suggested that the circular specifies that this definition of the term 
"free height" applies while issuing new type approval (TA) certificates only. This definition shall 
not apply to older certificates issued previously, while referring to a "height", which might not 
be appropriate to this newly applied definition. To reflect that aspect in the circular itself, the 
co-sponsors propose an application statement along the following lines: 
 

"Member Governments are invited to apply the definition of the term "free height" 
when issuing new Type Approval certificates on or after [date is suggested to be the 
approval date of the amended circular + 18 months].  Nozzles, which are tested before 
this date, remain valid for the use for the height stated on their approval certificate." 

 
Action requested of the Sub-Committee 
 
7 The Sub-Committee is invited to consider the foregoing, including the proposals in 
paragraphs 5 and 6, and take action, as appropriate. 

 
 

___________ 


