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• Datasheet 3-26: Fire Protection for Nonstorage Occupancies

• Occupancy specific Data Sheets 

• Precedence over DS 3-26
• Specific industrial processes: 7 series 
• Storage occupancies: 8 series
• Increased fire hazards: 

ignitable liquids, combustible dust, 
combustible construction, concealed spaces

Which Data Sheet Should be Used
SCOPE AND DEFINITIONS



Definition:
Area or building consisting of equipment, processes, and/or materials that are not maintained in a storage arrangement. 
(…) The occupancy may contain industrial or manufacturing processes as well as non-manufacturing operations.

Data Sheet 3-26, Fire Protection for Nonstorage Occupancies
SCOPE AND DEFINITIONS



Data Sheet 3-26, Hazard categories
SCOPE AND DEFINITIONS

HC-1
• Limited combustibles in processes, or 

operations of low hazard. 

• Combustible furnishings typically 
noncontinuous in well-subdivided 
areas. 

• Does not include any incidental storage 
of plastics, or plastics used in the 
construction of walls and/or ceilings.

• Can have incidental amounts of 
ignitable liquids

HC-2
• Moderate combustibles used in 

processes, or operations of moderate 
hazard. 

• Limited quantities ignitable liquids

• Limited quantities of plastics

HC-3
• Heavy combustibles used in 

processes

• Limited quantities ignitable liquids

• Heavier amounts of plastics

Examples: machine shops, woodworking, food 
production, Retail, theaters…

Examples: plastic mfg, vehicle mfg, paper 
coating, printing plants, film studios…Examples: offices, hospitals, apartments...



Data Sheet 3-26, Hazard categories
SCOPE AND DEFINITIONS

HC-1 HC-2 HC-3

Examples of Hazard categories can be found in appendix C of DS 3-26



Data Sheet 3-26, Storage in nonstorage occupancies
SCOPE AND DEFINITIONS

Incidental Storage Low piled storage
Solid-pile, palletized, rack, shelf, or bin-box storage 
that is normal for an occupancy

Non rack storage that meets the height restriction for 
incidental storage but not the area restriction

Low-pile Storage Incidental StorageStorage parameter

≤ 3,0 m≤ 3,0 mHeight
Class 1-3 Storage 

≤ 20 m²Area

≤ 1,8 m≤ 1,8 mHeight
Plastics Storage

≤ 6 m²Area

./.≥ 2,4 mAisle Width

• Plastics: <1.8 m high and < 6 m2

• Class 3: <3.0 m high and < 20 m2

• Aisle seperation > 2.4m

• Plastics: <1.8 m high and > 6 m2

• Class 3: <3.0 m high and > 20 m2



Data Sheet 3-26, Storage in nonstorage occupancies
SCOPE AND DEFINITIONS

Low-pile Storage Incidental StorageStorage parameter

≤ 3,0 m≤ 3,0 mHeight
Class 1-3 Storage 

≤ 20 m²Area

≤ 1,8 m≤ 1,8 mHeight
Plastics Storage

≤ 6 m²Area

./.≥ 2,4 mAisle Width

In-process storage
Incidental: protection guidance for non-storage occupancies
Low-piled: specific protection guidelines in table 2.3.3.1



Data Sheet 3-26, Storage in nonstorage occupancies
SCOPE AND DEFINITIONS

Low-pile Storage Incidental StorageStorage parameter

≤ 3,0 m≤ 3,0 mHeight
Class 1-3 Storage 

≤ 20 m²Area

≤ 1,8 m≤ 1,8 mHeight
Plastics Storage

≤ 6 m²Area

./.≥ 2,4 mAisle Width

Storage occupancy
See Data Sheet 8-9



Not covered in Data Sheet 3-26: Increased fire hazard
SCOPE AND DEFINITIONS

Ignitable liquid / dust
• Ignitable liquid storage or use in HC-1 

occupancies in excess of the quantities 
considered incidental

• Combustible dust or lint collected on 
horizontal surfaces

Plastic construction
• Insulated metal panel walls (sandwich 

panels)

• Spray-on foam insulation

• Interior finish materials

Concealed spaces
• With combustible construction or 

content

• False ceiling, raised floors, box-in-box, 
cas-niveau, conveyors, machine casing, 
attics…
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Automatic sprinkler protection
OCCUPANCY PROTECTION

Automatic Fire sprinkler heads were introduced in 1874.
Originally designed outside the realm of FM, FM's further development and promotion of the sprinkler head aided in its 
eventual widespread use and acceptance.

FM Approvals founded in 1886 as Factory Mutual Laboratories.



• Data Sheet 2-0, Installation Guidelines for Automatic Sprinklers

• Data Sheet 3-7, Fire Protection Pumps

• Data Sheet 3-10, Installation/Maintenance of  Fire Service Mains

• Data Sheet 3-1, Tanks and Reservoirs for Interconnected Fire Service and Public Mains

Basic Installation Standards
OCCUPANCY PROTECTION



OCCUPANCY PROTECTION

Factors for nonstorage sprinkler design

• Wet pipe system

• Others: Dry / Preaction / Antifreeze / (watermist)

• Pendant / Upright / Sidewall

• Standard rating: 70°C

• Standard coverage / extended coverage

• Standard response / quick response

• K80 / K115

• Hose allowance: 950 lpm / 1900 lpm

• Duration: 60 minutes

• Ceiling height

• Obstructed / Unobstructed ceilings

• Roof and ceiling slope

• Solid or grated mezzanines

• Heat/smoke vents and draft curtains

Sprinkler system Building construction



General Sprinkler Demands
OCCUPANCY PROTECTION

From DS2-0



General Sprinkler Demands
OCCUPANCY PROTECTION

From DS2-0



General Sprinkler Demands
OCCUPANCY PROTECTION

From DS2-0
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Data Sheet 3-26, Storage in nonstorage occupancies
LOW PILED STORAGE PROTECTION

Incidental Storage Low piled storage
Solid-pile, palletized, rack, shelf, or bin-box storage 
that is normal for an occupancy

Non rack storage that meets the height restriction for 
incidental storage but not the area restriction

Low-pile Storage Incidental StorageStorage parameter

≤ 3,0 m≤ 3,0 mHeight
Class 1-3 Storage 

≤ 20 m²Area

≤ 1,8 m≤ 1,8 mHeight
Plastics Storage

≤ 6 m²Area

./.≥ 2,4 mAisle Width



• UUP to 1.8m

• Four stacks, 6m2

• 2.4m aisles to adjacent pallets

• K160 heads, 12 mm/min density

• 9m ceiling

Reference: incidental storage test

Storage Testing
LOW PILED STORAGE PROTECTION

• All 49 ceiling sprinklers operated

• Fire did not spread to CUP 
commodity 2.4 m away



DS 3-26

Low Piled Storage Protection
LOW PILED STORAGE PROTECTION

Storage obstruction rules need to be applied



DS 3-26

DS 8-9

Low Piled Storage Protection
LOW PILED STORAGE PROTECTION

Storage obstruction rules need to be applied

12mm/min
(2828lpm)

25*360lpm
(9000lpm)

25*300lpm
(7483lpm)

12*426lpm
(5111lpm)



DS 3-26

DS 8-9

DS 8-9

Low Piled Storage Protection
LOW PILED STORAGE PROTECTION

Storage obstruction rules need to be applied

25*295lpm
(7375lpm)

14*410lpm
(5746lpm)

25*300lpm
(7483lpm)

9*602lpm
(5421lpm)
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Special cases
SPECIAL CASES AND EN12845

Interaction with Ventilation and Smoke and Heat Exhaust systems

Data Sheet 2-0, Installation Guidelines for Automatic Sprinklers:

• Airflow velocity between the occupancy and the ceiling-level 
sprinklers max. 1.5 m/sec.

• Do not install gravity heat vents or gravity smoke vents in buildings 
protected by ceiling sprinklers”
If unavoidable see DS 2-0, section 2.5.2.1.3

Vents > 3.7m², not expected to be kept closed during non-fire events

Datasheet 1-10, Interaction of Sprinkler, Smoke and Heat Vents, and Draft Curtains:



Data Sheet 2-0, Installation Guidelines for Automatic Sprinklers:

Special cases
SPECIAL CASES AND EN12845

Interaction with Ventilation and Smoke and Heat Exhaust systems

• Heads: Quick Response, Pendant

• Does not need to be included in ceiling 
sprinkler design

• Max. distance from vent edge: 1.5m

• Max spacing: 3.0m



Anti freeze systems:
• wet-pipe system

Pre-action systems:
• Single interlocked  = wet or dry pipe system
• Non- or Double interlocked = dry pipe system

Dry-pipe systems:
• Heads: upright or dry-pendant
• Rating: 140°C. (70°C acceptable for HC-1 & HC-2)
• Standard coverage.
• Standard response (QR acceptable for HC-1 & HC-2)
• Water delivery time (if not specified in specific DS):

• 60s to most remote sprinkler, 
• 40s to 4 most remote sprinklers ( 2 on 2 lines).

Use wet-pipe systems unless the protected area is refrigerated or unheated ( T < 4°C)

Antifreeze, pre-action & dry systems

Special cases
SPECIAL CASES AND EN12845



• Installation in accordance with:
• DS 3-26.
• Data Sheet 4-2, Water Mist Systems.
• System’s Approval listing.
• Manufacturer’s DIOM manual.

• Ceiling height limitations associated with their FM Approval
• Systems are also not intended for: 

• Occupancies with exhaust openings at ceiling level. 
(e.g. smoke vents)

• Storage of any amount of uncartoned plastics.
• Areas exposed to outdoor conditions

May be used in lieu of automatic sprinkler protection for HC-1, HC- 2, and HC-3 occupancies

Water mist systems

Special cases
SPECIAL CASES AND EN12845

DS 4-2

DS 4-2



More detailed guidance on:

• ceiling slope

• obstructions to sprinkler discharge

• ceiling construction

• fans and airflow

• extended coverage sprinklers

EN12845 (2019)
SPECIAL CASES AND EN12845

FM designs will often obviously meet or exceed EN12845

FM guidelines characteristics

Key differences:

• Use of FM Approved Equipment

• One fire pump generally acceptable

• No limit on number of sprinklers fed by one control valve

• Minimum K80 sprinklers ; Minimum 25mm pipe

• No precalculated (pipe schedule) systems

• No velocity limit in hydraulic calculations but use Darcy 
Weisbach equation when it exceeds 9.1 m/s

• No requirement to calculate most favorable areas



EN12845
SPECIAL CASES AND EN12845

EN12845FM DS 3-26

OH2
5mm/min – 140m²

720 lpm

OH1
5mm/min – 72m²

360 lpm

HC-1
4mm/min – 140m²

560 lpm

OH4
5mm/min – 360m²

1800 lpm

HC-2
8mm/min – 230m²

1840 lpm

HHP3
12.5mm/min – 260m²

3250 lpm

HHP2
10.0mm/min – 260m²

2600 lpm

HC-3
12mm/min – 230m²

2760 lpm

For a wet sprinkler protection system, ceiling height up to 9m

Design comparison
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Conclusion

• Data Sheet 3-26, Fire Protection for Nonstorage Occupancies
• HC-1 , HC-2 , HC-3  + incidental & low piled storage
• Consider occupancy specific Data Sheets & increased fire hazards guidelines

• Data sheet 3-26, Fire Protection for Nonstorage Occupancies
• Data Sheet 2-0, Installation Guidelines for Automatic Sprinklers
• Design primarily based on ceiling height and system type
• Consider hose allowance and water supply duration

• Specific protection design criteria in Data Sheet 3-26
• Storage sprinklers needed: Storage guidelines apply
• Consider future flexibility: storage protection according to Data Sheet 8-9

• Interaction with ventilation & smoke and heat control systems
• Other system types: antifreeze, pre-action, dry, water mist
• Designs will often obviously meet or exceed EN12845


