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1. The sprinkler market in Norway
- Statistics
- Who are the players
- Commissioning and annual inspections/ maintenance

2. Residential sprinklers
- Which standards are used ?
- What is new in the first revision
- How to do the design.

3. EN12845 - Revision 1

4. Discussion

Agenda

Welcome to Viking EMEA | May 2014



© Viking Page 3

Water-based suppression systems
 Storage (warehouses, cold storage)
 Commercial (shopping centres, underground car

parks, offices)
 Industrial (manufacturing plants, cable channels,

machine tools)
 Residential (retirement homes, residential housing)
 Etc.

Foam-based suppression systems
 Petrochem (e.g. tank farms)
 Energy (e.g. power plants)
 Waste incineration plants
 Airplane hangars & helipads
 Road and train tunnels
 Etc.

Viking offers the broadest product range on the market

Components suitable for various applications

Gas suppression systems
 Data centres & server rooms
 Power distribution and control cabinets
 Cable ducts and cable cellars
 Museums
 Archives
 Laboratories
 Etc.

Fire detection systems
 Airplane & helicopter hangars
 Exhaust gas ducts
 Painting facilities
 Engine test stands
 Petrochem
 Waste incineration plants
 Etc.

Welcome to Viking EMEA | May 2014
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Sprinkler Statistics – 2013 - Norway
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Commercial Sprinklers Residential Sprinklers

Water mist Residential 13.963
Rest 7.672
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Sprinkler market - Norway
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Directorate for Civil Protection (DSB)

The Norwegian Insurance Approval Board (FG)

Directorate for Building
Quality (DiBK)

New buildings

Centralized approval
of companies

Existing buildings



© Viking Page 6

Sprinkler market - Norway
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a) A HVAC/ Sprinkler Consutant do the design and take care of the
administrative work and a local plumber do the installation.

b) FG Approved sprinkler company  do the design and installation.

c) Products for sprinkler instalations are sold through the HVAC wholesellers.

Who do what ?
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Sprinkler Market - Norway
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Regulations on technical
requirements for building works  (TEK10)

-

New Buildings

(Performance based building codes)

Preaccepted solutions Fire Engineering- Analyzes
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Where sprinkler system will be installed the system must be designed and
constructed according to EN 12845 Fixed firefighting systems.

In buildings for residential purposes NS-INSTA 900 Residential - Part 1 can
be used but with duration of water at least 30 minutes for Type 1 and 2
systems, and at least 60 minutes for Type 3 systems.

............ or any other suitable standard as long as the same level of safety
is provided and documented.
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Existing Buildings

- Daily / weekly checks  ( normally done by the owners reprsentatives)

- Maintenance according EN12845, INSTA900-1 and manufacturer guidelines

- Annual inspection  to confirm comformity to standards and that the use of
the building is according to the applicable design and installation.
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Residential Sprinklers
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Which Standards ?

NFPA13D  =  INSTA900-1; Type 1

NFPA13R  =  INSTA900-1; Type 2

NFPA13  =  INSTA900-1; Type 3
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Residential Sprinklers
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What has changed in 1st revisison of INSTA900-1 ?

INSTA900-1 - 1st. revision 2013

Residential sprinkler systems – Part 1: Design, installation and maintenance
(DK)  Boligsprinkling – Projektering, installation og vedligeholdelse
(IS)  Heimilisúðakerfi – Hönnun, uppsetning og viðhald
(NO)  Boligsprinkler – Dimensjonering, installering og vedlikehold
(SE)  Boendesprinkler – Utförande, installation och underhåll
(SF)  Asuntosprinklerilaitteistot – Suunnittelu, asentaminen ja kunnossapito
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What has changed in 1st revisison of INSTA900-1 ?

1 Scope
This standard does not necessarily cover all legislative requirements.
National requirements regarding residential occupancies are mandatory.
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“Draft”, “Date”, etc.
2) Copy the text into the footer of all following charts!
Users of Office 2010: ALTERNATIVELY, use Insert > Header & Footer; then fill
in the footer text in the respective text field. Click “Apply to all” to have
footer info applied to all slides.

Instructions  colors:

the following colors:
Black (“shade 1”):  88 | 88 | 88
Viking Blue: 7 | 66 | 138
White:  255 | 255 | 255

built-in theme colors .

SGer: For info: the first row of the
built-in theme colours refer to the

palette:
Blue-gray
(PMS 2716, 132/155/196)
Dark-
S287, 7/66/138)

375, 150/199/102)
Blue-gray
5425, 123/153/168)
Blue-gray, accent 3 = Lavendel
(PMS 5285, 138/141/168)
Gold, accent 4 = Safari yellow (PMS
458, 226/210/102)
Green, accent 5 = Olive green (PMS
384, 145/156/33)
Brown, accent 6 = Rubine red (PMS
696, 160/88/90)

What has changed in 1st revisison of INSTA900-1 ?

3.20 residential compartment
a space completely enclosed by walls and a ceiling. Openings to an adjoining space
are allowed, provided the openings have a minimum lintel depth of 210mm from
the ceiling. The total width of openings in a single wall shall not exceed 2.4 m. A
single opening of 900mm or less in width without a lintel is allowed when there are
no other openings to adjoining spaces

3.21 residential occupancies
any part of a building containing dwellings units only, including common areas such
as entrance area, technical rooms and separate small storage rooms used only by
the residents. Garages are not included, except where otherwise specified in this
standard (covered by EN 12845)

3.29 wardrobe
furniture, such as portable units, cabinets, and  similar features not intended for
occupancy.
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What has changed in 1st revisison of INSTA900-1 ?

5  Extent of sprinkler protection
5.1  Buildings and areas to be protected
Where a building is to be sprinkler protected, all areas of that building or of a
communicating building shall be sprinkler protected, except as indicated in 5.1.1
and 5.1.2 and with the acceptance of the national authority having jurisdiction in
each case.
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What has changed in 1st revisison of INSTA900-1 ?

5.1.3  Design Criteria — Outside Dwelling Unit
Areas to be sprinklered outside the dwelling unit shall comply with specifications in
EN 12845.

Exception: Where compartments have an area of 50 m2or less and a ceiling height
not exceeding 3 m with 30 minutes fire-rated construction, the design criteria shall
be according to Type 3 systems
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What has changed in 1st revisison of INSTA900-1 ?

12.2 Wardrobe
In all wardrobes, including those wardrobes housing mechanical equipment, that are not
larger than 11 m3 in size, a single sprinkler at the highest ceiling space in the wardrobe
shall be sufficient without regard to obstructions.
Sprinklers are not required in wardrobes and linen closets within dwelling units, where
the area of the space does not exceed 2,0 m2 and the smallest dimension does not
exceed 0,9 m.



© Viking Page 22

Residential Sprinklers

“Draft”, “Date”, etc.
2) Copy the text into the footer of all following charts!
Users of Office 2010: ALTERNATIVELY, use Insert > Header & Footer; then fill
in the footer text in the respective text field. Click “Apply to all” to have
footer info applied to all slides.

Instructions  colors:

the following colors:
Black (“shade 1”):  88 | 88 | 88
Viking Blue: 7 | 66 | 138
White:  255 | 255 | 255

built-in theme colors .

SGer: For info: the first row of the
built-in theme colours refer to the

palette:
Blue-gray
(PMS 2716, 132/155/196)
Dark-
S287, 7/66/138)

375, 150/199/102)
Blue-gray
5425, 123/153/168)
Blue-gray, accent 3 = Lavendel
(PMS 5285, 138/141/168)
Gold, accent 4 = Safari yellow (PMS
458, 226/210/102)
Green, accent 5 = Olive green (PMS
384, 145/156/33)
Brown, accent 6 = Rubine red (PMS
696, 160/88/90)

What has changed in 1st revisison of INSTA900-1 ?

17 Pipe work
17.1 Pipe system
17.1.1 Installation
Adequate precautions shall be taken to prevent mechanical damage to piping. All piping
shall be installed according to relevant national standards. The manufacturer shall provide
documentation confirming that the pipe system is suitable for its purpose.

17.2 Pipe supports
17.2.1 General
The pipe supports shall be according to the manufacturer’s specification and to the
applicable test methods for the pipe system used.

20.1.1 Spare sprinklers
The installer shall deliver a cabinet with spare parts and a sprinkler key(s). The cabinet shall
hold:
— for Type 1 installations, two sprinklers of each installed type;
— for Type 2 and 3 installations, 3 sprinklers of each installed type.
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Design.
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footer info applied to all slides.

Instructions  colors:

the following colors:
Black (“shade 1”):  88 | 88 | 88
Viking Blue: 7 | 66 | 138
White:  255 | 255 | 255

built-in theme colors .

SGer: For info: the first row of the
built-in theme colours refer to the

palette:
Blue-gray
(PMS 2716, 132/155/196)
Dark-
S287, 7/66/138)

375, 150/199/102)
Blue-gray
5425, 123/153/168)
Blue-gray, accent 3 = Lavendel
(PMS 5285, 138/141/168)
Gold, accent 4 = Safari yellow (PMS
458, 226/210/102)
Green, accent 5 = Olive green (PMS
384, 145/156/33)
Brown, accent 6 = Rubine red (PMS
696, 160/88/90)
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UL 1626 – Sensitivity Test

Thermal Sensitivity

Standard Response
- 3 minutes 51 second room fire test
- 100 seconds plunge test

Quick Response
- 75 second room fire test
- 14 second plunge test

Residential
- Special fire test
- 14 second plunge test
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UL 1626 – Fire Test

Fire Test

- Each Residential sprinkler is required to pass a specific fire test.

- Temperature cannot exceed 316 degrees C (600 degrees F)

- The maximum temperature at 1.6m  (5’-3”) cannot exceed 93 degrees C (200 degrees F)

- The area at 1.6m  (5’-3”) also cannot exceed 54 degrees C (130 degrees F) for more than
2 minutes.

- Maximum temperature for ceiling material 6.4 mm ( ¼” inch) behind finished ceiling
cannot exceed 260 degrees C (500 degrees F)

- Always 3 Residential sprinklers installed.  Third sprinkler at door cannot operate!

- All coverage areas tested this way.
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Residential Pendent UL Testing Layout

Thermocouple
76.2mm (3”)
below ceiling and
1.6m (5-1/4”)
above floor

Thermocouple
6.3mm (1/4”)
above ceiling

Thermocouple
76.2mm  (3”)
below ceiling

Sprinkler

Third Sprinkler

Simulated
Furniture

Wood Crib
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Residential HSW UL Testing Layout 1

Wood Crib

Simulated
Furniture

Thermocouple
6.3mm (1/4”)
above ceiling

Thermocouple
76.2mm (3”)
below ceiling and
1.6m (5-1/4”)
above floorThermocouple

76.2mm  (3”)
below ceiling

Third Sprinkler Sprinkler
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Residential HSW UL Testing Layout 2

Thermocouple
76.2mm (3”)
below ceiling and
1.6m (5-1/4”)
above floor

Thermocouple 6.3mm (1/4”)
above ceiling

Thermocouple
76.2mm  (3”)
below ceiling

Simulated
Furniture

Wood Crib

Third Sprinkler

Sprinkler
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UL 1626 – Water Distribution

Water Distribution Test

- Wet the wall within coverage area 711mm (28”) maximum down from the ceiling

- Residences typically have furnishings placed along the walls

- Sidewall sprinklers must direct 5% of discharge upon the wall in which they are installed.

- Higher, flatter wall wetting pattern,  smoke/ heat control, etc…
- Obstructions must be avoided

- Sloped ceilings
- Beams
- Ceiling fans
- Lights
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UL 1626 – Water Distribution

Water Distribution Test

711mm
(28”)

2.4m
(8’-0”)Maximum wall wetting

distance from ceiling

Collector Pans .09 sq.
meters (1 sq. foot)
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Residential Sprinklers

“Draft”, “Date”, etc.
2) Copy the text into the footer of all following charts!
Users of Office 2010: ALTERNATIVELY, use Insert > Header & Footer; then fill
in the footer text in the respective text field. Click “Apply to all” to have
footer info applied to all slides.

Instructions  colors:

the following colors:
Black (“shade 1”):  88 | 88 | 88
Viking Blue: 7 | 66 | 138
White:  255 | 255 | 255

built-in theme colors .

SGer: For info: the first row of the
built-in theme colours refer to the

palette:
Blue-gray
(PMS 2716, 132/155/196)
Dark-
S287, 7/66/138)

375, 150/199/102)
Blue-gray
5425, 123/153/168)
Blue-gray, accent 3 = Lavendel
(PMS 5285, 138/141/168)
Gold, accent 4 = Safari yellow (PMS
458, 226/210/102)
Green, accent 5 = Olive green (PMS
384, 145/156/33)
Brown, accent 6 = Rubine red (PMS
696, 160/88/90)

Design.

Type of
residential
sprinkler
system

Minimum design
discharge density

(mm/min)
Number of design

sprinklers
Minimum duration

of water supply
(minutes)

1 2,04 1-2 a 10

2 2,04 1-4 a 30

3 4,08 4 30

a

The number of design sprinklers required is defined in 7.3.

Table 2 — Minimum design criteria
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History of Residential Sprinkler Systems

- The faster fire growth reduces the time to
flashover, which severely reduces the odds of
anyone in the home surviving.

- In a fire growth, when the ceiling
temperature reaches 594 degrees C (1,100
degrees F), the smoky layer and CO (Carbon
Monoxide) reach their auto ignition
temperature of 316 degrees C (600 degrees
F), at that point, you reach flashover for the
room where the entire room becomes
engulfed in fire.

To illustrate how the materials used in furniture, floor coverings, wall coverings, etc,
have lessened the time to escape a fire,
- In 1975, the average time was 17 minutes, by 2003, that time dropped to 3 minutes!
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History of Residential Sprinkler Systems

NFPA 13D changes explained

2007 Edition – New spacing and obstruction rules were
added for sloped ceilings, ceiling pockets, ceiling fans, and
kitchen cabinets.

Ceiling Fan obstructions – Research conducted by the NFSA
(National Fire Sprinkler Association) at The Viking
Corporation involved distribution of 3 different type of fans.

- Flush Housing
- Suspended Housing
- Large Blades (50% of area)

Based on results:
Minimum distance from a sprinkler to centerline of ceiling fan needs to be 914mm (3’-0”)
for pendents and 1.52m (5’-0”) for sidewalls
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History of Residential Sprinkler Systems

NFPA 13D changes explained

2007 Edition – New spacing and obstruction rules
were added for sloped ceilings, ceiling pockets,
ceiling fans, and kitchen cabinets.

Unprotected Ceiling Pockets

- Volume cannot exceed 2.83 cubic meters  (100 cu. Ft.)
- Entire floor area protected by sprinklers at lower elevation
- Each pocket separated by adjacent pocket by at least 10’-0” horizontal distance
- Pocket finish is non-combustible or limited combustible
- Skylights not exceeding 2.97 sq. meters (32 sq. ft.) shall be permitted to have plastic

cover.
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History of Residential Sprinkler Systems

NFPA 13D changes explained

2007 Edition – New spacing and obstruction rules
were added for sloped ceilings, ceiling pockets,
ceiling fans, and kitchen cabinets.

Section 8.1.3.1.3.1 Where the ceiling is
sloped, the maximum S dimension shall
be measured along the slope of the
ceiling to the next sprinkler, as shown
in 8.1.3.1.3.1

Section 8.1.3.1.3.2 The sprinklers shall
maintain the minimum listed spacing,
but not less than 2.44m (8ft.),
measured in plan view from one
sprinkler to another.
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History of Residential Sprinkler Systems

NFPA 13D changes explained

2007 Edition – New spacing and obstruction rules
were added for sloped ceilings, ceiling pockets,
ceiling fans, and kitchen cabinets.

Section 8.2.5.6.3 Where sidewall sprinklers are
more than 0.91m (3ft.) above the top of
cabinets, the sprinkler shall be permitted to be
installed on the wall above the cabinets where
the cabinets are not greater than 305mm (12in.)
form the wall.
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History of Residential Sprinkler Systems

NFPA 13D changes explained

2007 Edition
- Compartment Definition – See Section 4.1
- 4.1.1 - A space completely enclosed by walls and a ceiling
- 4.1.2 – Compartment enclosure permitted to have openings in walls,

provided the openings have a minimum lintel depth of 203mm (8 in.) from
the ceiling
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History of Residential Sprinkler Systems

NFPA 13D changes explained

2010 Edition Section 3.3.1 Compartment – A space completely enclosed by walls
and a ceiling.  Each wall in the compartment is permitted to have openings to an
adjoining space if the openings have a minimum lintel depth of 203mm (8in.)
from the ceiling and the total width of openings in a single wall does not exceed
2.44m (8ft.) in width.  A single opening of 914mm (36in.) or less in width without
a lintel is permitted when there are no other openings to adjoining spaces.
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History of Residential Sprinkler Systems

NFPA 13D changes explained

2010 Edition – Issuance of TIA 1028-R which
removed sloped and beamed ceiling listings in
certain instances

2013 Edition – Language based from TIA 1028-R was
added to the standard itself, with minor revisions.

- Previous editions – Flat, Smooth, Horizontal
ceilings only

- (2010) 8.1.3.1.1 – Sprinklers shall be installed in
accordance with their listing where the type of
ceiling configuration is referenced in the listing.
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History of Residential Sprinkler Systems

NFPA 13D changes explained

- Multiple sprinklers had different listings based on
different ceiling configurations

Viking VK457

Installed below smooth, flat, horizontal ceilings, including ceilings with
slopes up to and including 9.5° (2/12)

6.1m x 6.1m (20’-0” x 20’-0”) – 75.7lpm (20gpm) @ 1.15bar (16.7 psi)

Installed below ceilings with slopes up to and including a 33.7° (8/12) pitch.

6.1m x 6.1m (20’-0” x 20’-0”) – 117.3lpm (31gpm)  @ 2.76bar (40psi)
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History of Residential Sprinkler Systems

NFPA 13D changes explained
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History of Residential Sprinkler Systems

NFPA 13D changes explained

NFPA 13D 2010 Section 8.1.3.1.2  Where
construction features exist that are outside the
scope of sprinkler listings, listed sprinklers can be
installed beyond their listing limitations.

A.8.1.3.1.2 Construction features such as large
horizontal beamed ceilings, sloped ceilings having
beams, and steeply sloped ceilings are outside of the
current listings.  In these situations, sprinklers can be
installed in a manner acceptable to the authority
having jurisdiction to achieve the results specified in
this standard.
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History of Residential Sprinkler Systems

NFPA 13D changes explained
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History of Residential Sprinkler Systems

NFPA 13D changes
explained

NFPA 13D 2013 10.2.3 For
Situations not meeting one
of the conditions in 10.2.1,
residential sprinklers listed
for use in specific ceiling
configurations shall be
permitted to be used in
accordance with their
listing.
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History of Residential Sprinkler Systems

NFPA 13D changes explained

NFPA 13D, 2013 Section 3.3.9 Shadow Area.  The dry floor
area within the protection area of a sprinkler created by the
portion of sprinkler discharge that is blocked by a wall or
partition.
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History of Residential Sprinkler Systems

NFPA 13D changes explained

- Water is not required on every inch of floor
- Acceptable dry space
- Angled, Winged, Slightly indented, can disrupt
- Within coverage area

Section 8.2.5.7 Shadow areas shall be permitted in the
protection area of a sprinkler as long as the cumulative dry
areas do not exceed 1.4 sq. meters (15 sq. ft.)
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History of Residential Sprinkler Systems

NFPA 13D changes explained
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History of Residential Sprinkler Systems

1989 – The First Edition of NFPA 13R was adopted.

- More conservative than 13D
- Less conservative than NFPA 13

- Hotels
- Motels
- Apartments
- Board and care facilities

- Life safety, similar to NFPA 13D
- Contains same obstruction rules as NFPA 13D
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History of Residential Sprinkler Systems

Significant changes throughout following editions

2007 Edition - New spacing and obstruction rules were added for
sloped ceilings, ceiling pockets, ceiling fans, and kitchen cabinets.
(Same as covered in NFPA 13D.)

-Regulations were clarified in regards to the use of Quick
Response sprinklers.

2010 – Further clarification was added stating that sprinklers are
not required on balconies or balcony closets.

2013 Edition - Shadow area criteria was added

- Sloped and beamed criteria was added similar to NFPA 13D
- 4 sprinkler design instead of 2.
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History of Residential Sprinkler Systems

NFPA 13R changes explained

1999 Edition Section 2-5.1.6 The minimum operating pressure of
any residential sprinkler shall be 0.5bar (7psi).
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History of Residential Sprinkler Systems

NFPA 13R changes explained

2013 Edition – Shadow Areas

– Dry area cannot exceed 1.4 sq. meters  (15 sq. ft.) per sprinkler

- Architectural features - Planters, bay windows, other similar
features

- Where no additional floor space is created, no additional
sprinkler protection is required
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History of Residential Sprinkler Systems

NFPA 13R changes explained

2013 Edition
Where additional floor space is created, evaluate as follows:

- Cannot exceed 1.7 sq. meters (18 sq. ft.)
- Not deeper than 0.61m in depth (2’-0”)
- Not greater than 2.7 meters (9’-0”) in length measured along the primary wall
- Measurement from sprinkler to deepest point shall not exceed the maximum

listed spacing
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History of Residential Sprinkler Systems

NFPA 13 – Residential Portion

2013 Edition

- Slope listing section was removed

- Baffle criteria was added for sections
Explaining the minimum distance between Sprinklers.

- Distance for Residential sidewall sprinkler deflectors from the
wall were added.

- Table for obstructions against walls  457mm (18”) deep or
greater was added
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History of Residential Sprinkler Systems

NFPA 13 – Residential Portion changes explained

NFPA 13 -2010

Section 8.10.2.2 states: Where residential sprinklers are installed
on a slope greater than 9.5° (2/12), they shall be listed for this
application.

NFPA 13 – 2013 – The section above was removed.
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History of Residential Sprinkler Systems

NFPA 13 – Residential Portion changes explained

NFPA 13 -2010

Section 8.10.3.3 - The minimum distance between sprinklers within a
compartment shall be 2.44m (8 ft.), unless the listing of the sprinkler
requires a greater distance and unless required by 8.10.7.1.5.1 (pendent
sprinklers under soffit exceeding 203mm (8”)
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History of Residential Sprinkler Systems

NFPA 13 – Residential Portion changes explained

NFPA 13 -2013

Section 8.10.3.3 - The minimum distance between sprinklers within a
compartment shall be 2.44m (8 ft.), unless the listing of the sprinkler
requires a greater distance and unless required by 8.10.7.1.5.1 (pendent
sprinklers under soffit exceeding 203mm (8”), or unless separated by a
baffles that comply with the following:

- Protect the actuating element
- Rigid material that will stay in place during activation
- No less than 203mm (8”) long and 152mm (6”) high.
- Tops to extend between 51mm (2”) and 76mm (3”) above the

deflectors of upright sprinklers or even with pendent sprinklers
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History of Residential Sprinkler Systems

NFPA 13 – Residential Portion changes explained

NFPA 13 -2013

Section 8.10.3.4 – Residential sidewall sprinklers shall be permitted to be
installed on opposing or adjacent walls, provided no sprinkler is located
within the maximum protection area of another sprinkler or unless
separated by baffles that comply with the following:

- Protect the actuating element
- Rigid material that will stay in place during activation
- No less than 203mm (8”) long and 152mm (6”) high.
- Tops to extend between 51mm (2”) and 76mm (3”) above the

deflectors
- Bottoms to be at least even with deflectors



© Viking Page 59

History of Residential Sprinkler Systems

NFPA 13 – Residential Portion changes explained

NFPA 13 -2013

Section 8.10.4.4 – Residential sidewall sprinkler deflectors shall be
located no more than 152mm (6”) from the wall on which they are
mounted unless listed for a grater distance.
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History of Residential Sprinkler Systems

NFPA 13 – Residential Portion changes explained

NFPA 13 -2013

457mm (18”) minimum
Distance below deflector

610mm (24”) maximum
width
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History of Residential Sprinkler Systems

NFPA 13 – Residential Portion changes explained

NFPA 13 -2013

457mm (18”) minimum
Distance below deflector

610mm (24”) maximum
width
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Residential Sprinklers

Due to the minimum flow rate requirements for residential
sprinklers there are many different K factors for residential
sprinklers to address different coverage areas and different
code requirements.

Where water flow and pressure are at a premium, smaller
K factors with smaller areas of coverage are desired.

Where water and pressure are available, larger coverage
Areas will be utilized to reduce the number of sprinklers
Installed.



© Viking Page 63

Residential Sprinklers

Residential Sprinklers are not required to follow the
rules for commercial sprinklers.

The K factor of a residential  Sprinkler is a function of
the amount of water discharge  at a given pressure.

Then the K factor is established.

Current residential sprinkler K factors are as such:

43.2 (3.0), 44.7 (3.1), 46.1 (3.2), 57.7 (4.0), 59 (4.1),
60.1 (4.2), 62 (4.3), 63.4 (4.4), 70.6 (4.9), 74.9 (5.2),
79.2 (5.5), 83.5 (5.8), 89.3 (6.2), 106.6 (7.4), 112.3
(7.8)
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Residential Sprinklers

VK470
K = 43.2 (3.0)

VK430
K = 62 (4.3)
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Residential Sprinklers

VK468
K = 70.6 (4.9)

VK466
K = 74.9 (5.2)
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Residential Sprinklers

VK472
K = 83.6 (5.8)

VK458
K = 107 (7.4)



© Viking Page 67

Residential Sprinklers

VK488
K = 43.2 (3.0)

VK457
K = 70.6 (4.9)
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Residential Sprinklers

VK474
K = 83.6 (5.8)

VK468-D
K = 70.6 (4.9)

VK466-D
K = 74.9 (5.2)

VK458-D
K = 107 (7.4)
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Residential Sprinklers

VK486
K = 57.7 (4.0)
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Residential Sprinklers

VK484
K = 60.5 (4.2)
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Residential Sprinklers

VK460
K = 83.6 (5.8)
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Residential Sprinklers

VK480
K = 57.7 (4.0)
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 Intended for industrial spaces converted into
residential loft-type construction

– Mill-type construction (heavy timber)

 Installed exposed, on black steel pipe

 71 (4.9) K factor

 68°C (155°F) and 79°C (175°F)

 temperature ratings

 cULus Listed

 ALSO AVAILABLE IN NEW ENT COATING FOR
CORROSION RESISTANCE

VK467 – Freedom® Residential Upright Sprinkler

The first and only residential upright sprinkler
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 Provides residential design advantage in NFPA 13R and NFPA 13 application
– NFPA 13R, allows for use of 2.04mm/min (0.05 GPM/ft2) density, compared to 4.1mm/min (0.1

GPM ft/2) if a commercial sprinkler is used

 In NFPA 13 residential systems over four stories, a four head residential design can be used,
compared to 83 sq. meters (900  sq. ft.) to 139 sq. meters (1,500 sq. ft.) design area when using
commercial sprinklers

– Use a 4.1mm/min (0.10 GPM per sq. ft.) density for the spacing of the sprinkler or the UL Listed
flow rate, which ever is greater (per NFPA 13)

VK467 – Freedom® Residential Upright Sprinkler

The first and only residential upright sprinkler
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 Residential upright sprinklers address some of
the installation challenges for industrial “loft
type” residential sprinkler installations.

 Although pendent residential sprinklers can be
used, deflectors must be located within 28.5mm
(1-1/8”) and 44.5mm (1-3/4”) below the beam,
requiring an offset or return bend from the
sprinkler line.

 The VK467 upright residential sprinkler can be
installed onto steel sprinkler piping without
offsets. (refer to UL Listing data on following slides)

VK467 – Freedom® Residential Upright Sprinkler

The first and only residential upright sprinkler
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 Beamed Ceiling Listings
– Minimum distance apart: 2.74m (9’-0”)
– Maximum distance apart: 4.9m (16’-0”)
– Maximum beam depth: 356mm (14”)
– Maximum distance below beam: 76mm (3”)
– Maximum beam length: 6.1m (20’-0”)

 When primary beam spans exceed 6.1m (20 ft),
an alternative to installing baffles is to design for
all heads in the compartment

– See example on following page

 Maximum distance between beams: 6.1m (20’-0”)

VK467 – Freedom® Residential Upright Sprinkler

The first and only residential upright sprinkler
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 In this example, all six sprinklers could be
calculated in lieu of installing baffles

 In many loft-type structures, water supplies are
sufficient to allow for this alternative design
approach

 Why would this approach be better than 5
head design @ 4.1mm/min (0.1 GPM/ft2)
density using commercial sprinklers?

– 139 sq. meters (1,500 sq ft) … but never
fewer than five sprinklers in design area

– This may require more than a 5 head
design to pick up the entire 139 sq. meters
(1,500 sq ft)

• QR reduction not always possible

– Also, AHJ preference to use a residential
sprinkler in a residential occupancy

VK467 – Freedom® Residential Upright Sprinkler

Alternate design approach when primary beams exceed 6.1m (20 ft)
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VK467 – Freedom® Residential Upright Sprinkler

Positioning Under Beams
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VK467 – Freedom® Residential Upright Sprinkler

Positioning Under Beams
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Viking Residential Technical Data Sheets
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Viking Residential Technical Data Sheets
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Viking Residential Technical Data Sheets
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Viking Residential Technical Data Sheets



© Viking Page 84

Viking Residential Technical Data Sheets
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Viking Residential Technical Data Sheets
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Viking Residential Technical Data Sheets



© Viking Page 87

Viking Residential Technical Data Sheets
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Viking Residential Technical Data Sheets
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Viking Residential Technical Data Sheets
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Viking Residential Technical Data Sheets
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Viking Residential Technical Data Sheets
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Viking Residential Technical Data Sheets
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Viking Residential Technical Data Sheets
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(1) VK457 protecting a 6m  x 5m  Living Room

- Approval Chart – 6.1m x 6.1m

- Requires – 75.7 lpm @ 1.15 bar
- Based on 2.04/mm/min

- NFPA 13 - 4.08mm/min

- Use actual coverage area

- 6m * 5m = 30m

- 30m   * 4.08 density = 123 lpm

- (Q /K)   = P

2

2

Viking Residential Technical Data Sheets
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(1) VK457 protecting a 6m  x 5m Living Room

- Q = 123lpm
- K = 70.6
- (123/70.6)    = 3.1 bar

Approval Chart
75.7 lpm @ 1.15 bar

Actual Area at 4.08mm/min
123lpm @ 3.1 bar

2

Viking Residential Technical Data Sheets
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(1) VK457 protecting a 5.6m x 3m Sun Room

- Approval Chart – 6.1m x 6.1m

- Requires – 75.7 lpm @ 1.15 bar

- NFPA 13 - 4.08mm/min density

- Use actual coverage area

- 5.6m * 3m = 16.8m

- 16.8m  * 4.08 density = 69 lpm

- (Q /K)   = P

Viking Residential Technical Data Sheets

2

2
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(1) VK457 protecting a 5.6m x 3m Sun Room

- Q = 69 lpm
- K = 70.6

- (69/70.6)    = .96 bar

Approval Chart
75.7 lpm @ 1.15 bar

Actual Area at 4.08 mm/min
69lpm @ .96 bar

2

Viking Residential Technical Data Sheets
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NFPA 13D Design and Calculations

NFPA 13D Design

NFPA 13D – One and Two Family Dwellings
and Manufactured Homes

NFPA 13D – Up to (2) head design
Listed Flows and Pressures

- 7 or 10 minute water supply
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NFPA 13D Design and Calculations

NFPA 13D Design

1) Determine if NFPA 13D is the
applicable standard.

Q) Is this a one or two family dwelling?
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NFPA 13D Design and Calculations

NFPA 13D Design

1) Determine if NFPA 13D is the
applicable standard.

Q) Is this a one or two family dwelling?

A) YES
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NFPA 13D Design and Calculations

NFPA 13D Design

5) Which areas require protection?

Will this closet require a sprinkler?

Section 8.3.3
- Sprinkler not required in clothes

closets

- Area does not exceed 2.2 sq. meters

- Shortest dimension does not exceed
.9m

- Non or limited combustible finish
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NFPA 13D Design and Calculations

NFPA 13D Design

5) Which area require protection?

Will this closet require a sprinkler?

Section 8.3.3
- Sprinkler not required in clothes

closets – clothes closet

- Area does not exceed 2.2 sq. meters –
1.5 sq. meters

- Shortest dimension does not exceed
.9m (3’-0”) - .8m

- Non or limited combustible finish
- Drywall walls and ceiling
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NFPA 13D Design and Calculations

NFPA 13D Design

5) Which area require protection?

Will this closet require a sprinkler?

Section 8.3.3
- Sprinkler not required in clothes

closets

- Area does not exceed 2.2 sq. meters

- Shortest dimension does not exceed
.9m

- Non or limited combustible finish
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NFPA 13D Design and Calculations

NFPA 13D Design

5) Which area require protection?

Will this closet require a sprinkler?

Section 8.3.3
- Sprinkler not required in clothes

closets

- Area does not exceed 2.2 sq. meters

- Shortest dimension does not exceed
.9m

- Non or limited combustible finish
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NFPA 13D Design and Calculations

NFPA 13D Design

5) Which area require protection?

Will this closet require a sprinkler?

Section 8.3.3
- Sprinkler not required in clothes

closets – clothes closet

- Area does not exceed 2.2 sq. meters

- Shortest dimension does not exceed
.9m

- Non or limited combustible finish
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NFPA 13D Design and Calculations

NFPA 13D Design

5) Which area require protection?

Will this closet require a sprinkler?

Section 8.3.3
- Sprinkler not required in clothes

closets – clothes closet

- Area does not exceed 2.2 sq. meters
(24 sq. ft.) – 2.2 sq. meters

- Shortest dimension does not exceed
.9m

- Non or limited combustible finish
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NFPA 13D Design and Calculations

NFPA 13D Design

5) Which area require protection?

Will this closet require a sprinkler?

Section 8.3.3
- Sprinkler not required in clothes

closets – clothes closet

- Area does not exceed 2.2 sq. meters
(24 sq. ft.) – 2.2 sq. meters (24 sq.
ft.)

- Shortest dimension does not exceed
.9m (3’-0”) - 1.2m (4’-0”)

- Non or limited combustible finish
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NFPA 13D Design and Calculations

NFPA 13D Design

5) Which area require protection?

Will this restroom require a sprinkler?

Section 8.3.2
- Sprinkler not required in bathrooms

5.1 sq. meters (55 sq. ft.) or less
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NFPA 13D Design and Calculations

NFPA 13D Design

5) Which area require protection?

Will this restroom require a sprinkler?

Section 8.3.2
- Sprinkler not required in bathrooms

5.1 sq. meters (55 sq. ft.) or less

- Restroom = 5 sq. meters (53 sq. ft.)
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NFPA 13D Design and Calculations

NFPA 13D Design

5) Which area require protection?

Will this restroom require a sprinkler?

Section 8.3.2
- Sprinkler not required in bathrooms

5.1 sq. meters (55 sq. ft.) or less
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NFPA 13D Design and Calculations

NFPA 13D Design

5) Which area require protection?

Will this restroom require a sprinkler?

Section 8.3.2
- Sprinkler not required in bathrooms

5.1 sq. meters (55 sq. ft.) or less

- Restroom = 2.2 sq. meters (24 sq. ft.)
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NFPA 13D Design and Calculations

NFPA 13D Design

5) Which areas require protection?

Will this Garage require a sprinkler(s)?

Section 8.3.4
- Sprinklers not required in garages,
open attached porches, carports, and
similar structures.
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NFPA 13D Design and Calculations

NFPA 13D Design

5) Which area require protection?

Will this Laundry area require a
sprinkler?

Section 8.3.9
- Sprinklers installed in any closet

used for heating and/or air
conditioning equipment, washers
and/or dryers, or water heaters
except as allowed by 8.3.8.

Section 8.3.8
Sprinklers not required in closets in
garages, regardless of size.
- No openings to dwelling unit
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NFPA 13D Design and Calculations

NFPA 13D Design

NFPA 13D Layout

Viking VK480 Concealed
Horizontal Sidewall sprinklers

Why sidewalls?
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NFPA 13D Design and Calculations

NFPA 13D Design

Section 8.2.5.7 Shadow areas shall
be permitted in the protection area
of a sprinkler as long as the
cumulative dry areas do not exceed
1.4 sq. meters (15 sq. ft.)
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NFPA 13D Design and Calculations

NFPA 13D Design

Where sidewall sprinklers are more
than 0.91m (3ft.) above the top of
cabinets, the sprinkler shall be
permitted to be installed on the
wall above the cabinets where the
cabinets are not greater than
305mm (12in.) form the wall.
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NFPA 13D Design and Calculations

NFPA 13D Design

- Which two sprinklers are the most
demanding?
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NFPA 13D Design and Calculations

NFPA 13D Design

- Which two sprinklers are the most
demanding?
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NFPA 13R Design and Calculations

NFPA 13R Design

NFPA 13 R – Residential Occupancies up to
and Including Four Stories in Height

NFPA 13 R – (4) Head Design at
listed flows and pressures

- 30 minute water supply
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NFPA 13R Design and Calculations

NFPA 13R Design

- Typical hotel room
layout

- 3rd Floor (3 stories)

- Water supply location
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NFPA 13R Design and Calculations

NFPA 13R Design

Which areas of the room
will require protection?

Hotel Room?
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NFPA 13R Design and Calculations

NFPA 13R Design

Which areas of the room
will require protection?

Hotel Room?
YES
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NFPA 13R Design and Calculations

NFPA 13R Design

Which areas of the room
will require protection?

Entry?
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NFPA 13R Design and Calculations

NFPA 13R Design

Which areas of the room
will require protection?

Entry?
YES
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NFPA 13R Design and Calculations

NFPA 13R Design

Which areas of the room
will require protection?

Restroom?
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NFPA 13R Design and Calculations

NFPA 13R Design

Which areas of the room
will require protection?

Restroom?

NFPA 13R – Sprinklers
not required in
bathrooms where the
area does not exceed 5.1
sq. meters
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NFPA 13R Design and Calculations

NFPA 13R Design

Which areas of the room
will require protection?

Restroom?

NFPA 13R – Sprinklers
not required in
bathrooms where the
area does not exceed 5.1
sq. meters

2.4m x 2.4m = 5.8 sq.
meters
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NFPA 13R Design and Calculations

NFPA 13R Design

Which areas of the
room will require
protection?

Restroom?
YES
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NFPA 13R Design and Calculations

NFPA 13R Design

Now that we have determined which areas in the dwelling unit will require protection

- Sprinkler selection

- Best type of sprinkler
for Hotel Room?
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NFPA 13R Design and Calculations

NFPA 13R Design

Now that we have determined which areas in the dwelling unit will require protection

- Sprinkler selection

- 7.0m x 4.3m

- Viking Residential Sidewalls

- VK486 – 57.7 K (4.0)
- VK484 – 57 K (4.2)
- VK460 – 83.6 K (5.8)
- VK480 – 57.7 K (4.0)
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NFPA 13R Design and Calculations

NFPA 13R Design

Now that we have determined which areas in the dwelling unit will require protection

- Sprinkler selection

- 7.0m x 4.3m

- Viking Residential Sidewalls

- VK486 – 57.7 K (4.0)
- VK484 – 57 K (4.2)
- VK460 – 83.6 K (5.8)
- VK480 – 57.7 K (4.0)
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NFPA 13R Design and Calculations

NFPA 13R Design

Now that we have determined which areas in the dwelling unit will require protection

- Sprinkler selection

- 7.0m (23’-0”) x 4.3m (14’-0”)

- Viking Residential Sidewalls

- Why VK460?

- 4.9m x 7.3m
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NFPA 13R Design and Calculations

NFPA 13R Design

Now that we have determined which areas in the dwelling unit will require protection

- Sprinkler selection

- Best type of sprinkler
for Entry?



© Viking Page 134

NFPA 13R Design and Calculations

NFPA 13R Design

Now that we have determined which areas in the dwelling unit will require protection

- Sprinkler selection

- Best type of sprinkler
for Entry?

Viking Residential Pendent
Sprinklers

VK488 – 43.2K (3.0)
VK470 – 43.2K (3.0)
VK466 – 74.9 K (5.2)
VK458 – 107 K (7.4)
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NFPA 13R Design and Calculations

NFPA 13R Design

Now that we have determined which areas in the dwelling unit will require protection

- Sprinkler selection

- Best type of sprinkler
for Entry?

Viking Residential Pendent
Sprinklers

VK488 – 43.2K (3.0)
VK470 – 43.2K (3.0)
VK466 – 74.9 K (5.2)
VK458 – 107 K (7.4)
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NFPA 13R Design and Calculations

NFPA 13R Design

Now that we have determined which areas in the dwelling unit will require protection

- Sprinkler selection

- Best type of sprinkler
for Restroom?

Viking Residential Pendent
Sprinklers

VK468 – 70.6K (4.9)
VK470 – 43.2K (3.0)
VK430 – 62K (4.3)
VK488 – 43.2K (3.0)
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NFPA 13R Design and Calculations

NFPA 13R Design

Now that we have determined which areas in the dwelling unit will require protection

- Sprinkler selection

- Best type of sprinkler
for Restroom?

Viking Residential Pendent
Sprinklers

VK468 – 70.6K (4.9)
VK470 – 43.2K (3.0)
VK430 – 62K (4.3)
VK488 – 43.2K (3.0)
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NFPA 13R Design and Calculations

NFPA 13R Design

Dwelling unit sprinkler layout
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NFPA 13R Design and Calculations

NFPA 13R Design

Dwelling unit sprinkler layout

- All Dwelling Units are
similar

- Other protected areas?
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NFPA 13R Design and Calculations

NFPA 13R Design

Corridor sprinkler layout

- Sprinklers outside dwelling unit shall be
Quick response

- Where quick response sprinklers, including
extended coverage, density is 4.1mm/min

- Extended coverage – flow to meet listing
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NFPA 13R Design and Calculations

NFPA 13R Design

Corridor sprinkler layout

- Maximum coverage area of any sprinkler is  36 sq. meters

- Extended coverage pendent sprinklers – 6.1m x 6.1m

- 26.6m /6.1m = 4.36

- 5 Sprinklers
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NFPA 13R Design and Calculations

NFPA 13R Design

Corridor sprinkler layout

- The number of design sprinklers for a corridor or breezeway
outside the dwelling  unit.

- – up to 4 sprinklers.

- Is there an option?
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NFPA 13R Design and Calculations

NFPA 13R Design

Corridor sprinkler layout

VK638 Corridor Sprinkler
- 8.5m (28’-0”) x 3.7m (12’-0”)

- 26.6m (87’-4”)/8.5m (28’-0”) = 3.2

- 4 sprinklers
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NFPA 13R Design and Calculations

NFPA 13R Design

Corridor sprinkler layout

VK638 Corridor Sprinkler

- 8.5m x 3.7m

- 128.7lpm @ 1.24bar
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NFPA 13R Design and Calculations

NFPA 13R Design

Corridor sprinkler layout

VK302 – Quick Response Standard coverage pendent sprinkler 80.6K (5.6)

- Maximum of 4 sprinklers
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NFPA 13R Design and Calculations

NFPA 13R Design
Corridor sprinkler layout

VK302 – Quick Response Standard coverage pendent sprinkler 80.6K

- Coverage area = 4.6m x 2.4m = 11 sq. meters

- 11 sq. meters * 4.08mm/min = 46 lpm

- (46lpm / 80.6 K )     = .33bar

- Minimum pressure = .5bar

- 80.6K * .5 bar        = 57lpm

2

1/2
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NFPA 13R Design and Calculations

NFPA 13R Design
Corridor sprinkler layout

- Layout options determined

- Which sprinklers will be included in the calculations?
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NFPA 13R Design and Calculations

NFPA 13R Design

- VK638 - 128.7lpm * 4 = 515lpm

- VK302 - 57lpm * 4 = 228lpm
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NFPA 13R Design and Calculations

NFPA 13R Design

- Up to 4 sprinklers within a compartment

- Restroom – VK488 - 3.7m X 3.7m

- 30.3lpm @ .49bar

- Only sprinkler in the compartment
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NFPA 13R Design and Calculations

NFPA 13R Design

- Up to 4 sprinklers within a compartment

- Is the entry and hotel room the same
compartment?

- Compartment
- Completely enclosed by ceiling and walls
- Walls permitted to have openings
- Minimum lintel depth 203mm
- Width does not exceed 2.44m
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NFPA 13R Design and Calculations

NFPA 13R Design

- Up to 4 sprinklers within a compartment

- Is the entry and hotel room the same
compartment?

- Compartment
- Completely enclosed by ceiling and walls
- Walls permitted to have openings
- Minimum lintel depth 203mm
- Width does not exceed 2.44m

- They would be separate compartments
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NFPA 13R Design and Calculations

NFPA 13R Design

- Up to 4 sprinklers within a compartment

- Entry – VK488 - 3.7m X 3.7m

- 30.3lpm @ .49bar

- Only sprinkler in the compartment
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NFPA 13R Design and Calculations

NFPA 13R Design

- Up to 4 sprinklers within a compartment

- Hotel Room – VK460 - 4.9m X 7.3m

- 143.8lpm @ 2.96bar

- Only sprinkler in the compartment
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NFPA 13R Design and Calculations

NFPA 13R Design

Comparing our design options between the areas to select the most
hydraulically demanding

Corridor Options

- VK638 - 128.7lpm* 4 = 515lpm @ 1.24bar

- VK302 - 57lpm * 4 = 228lpm @ .49bar

Guest Room

- Restroom/Entry – VK488 - 30.3lpm  @ .49bar

- Hotel Room – VK460 - 143.8lpm  @ 2.96bar
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NFPA 13R Design and Calculations

NFPA 13R Design

Comparing our design options between the areas to select the most
hydraulically demanding

Corridor Options

- VK638 - 128.7lpm * 4 = 515lpm (136 gpm) @ 1.24bar

- VK302 - 57lpm * 4 = 228lpm @ .49bar

Guest Room

- Restroom/Entry – VK488 - 30.3lpm @ .49bar

- Hotel Room – VK460 - 143.8lpm  @ 2.96bar
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NFPA 13R Design and Calculations

NFPA 13R Design

Option 1 – Design includes VK302 pendent sprinklers in corridor.

Corridor Options

- VK302 - 57lpm * 4 = 228lpm @ .49bar

Guest Room

- Hotel Room – VK460 - 143.8lpm @ 2.96bar
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NFPA 13R Design and Calculations

NFPA 13R Design

Option 1

Hotel Room Design Area 1 – Most demanding for pressure

Corridor Design Area 2 – Most demanding for flow
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NFPA 13R Design and Calculations

NFPA 13R Design

Option 2 – Design includes VK638 sidewall sprinklers in corridor.

Corridor Options

- VK638 - 128.7lpm * 4 = 515lpm @ 1.24bar

Guest Room

- Hotel Room – VK460 - 143.8lpm @ 2.96bar
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NFPA 13R Design and Calculations

NFPA 13R Design

Option 2

Hotel Room Design Area 1 – Most demanding for pressure

Corridor Design Area 2 – Most demanding for flow
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NFPA 13 Design and Calculations

NFPA 13 Design

NFPA 13 – The Standard for the Installation of
Sprinkler Systems

NFPA 13 – (4) Residential
Sprinklers at a minimum
4.08 mm/min or residential
listing, which ever is greater

- 30 minute water supply
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NFPA 13 Design and Calculations

NFPA 13 Design

-High Rise Hotel Room
Layout

- 10th Floor (10 stories)

- Water supply location
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NFPA 13 Design and Calculations

NFPA 13 Design

Which areas of the room will require protection?

For this example, we determined that as per NFPA 13R all areas
were going to be protected.

Same will apply for NFPA 13 for all areas being protected.
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NFPA 13 Design and Calculations

NFPA 13 Design

Where can Residential sprinklers be used?

- Residential sprinklers permitted in dwelling units and adjoining
corridors, provided they are installed in accordance with their
listing

- The design area shall be the area that includes the four adjacent
sprinklers that produce the greatest hydraulic demand

- The minimum discharge shall be the greater of the following:
- In accordance with the minimum flow rates indicated in listings
- Calculated based on a 4.08mm/min over the design area

- A = S X L
- Small Room rule – 74.3 sq. meters area of room divided by

number of sprinklers in room
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NFPA 13 Design and Calculations

NFPA 13 Design

Dwelling unit sprinkler layout
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NFPA 13 Design and Calculations

NFPA 13 Design

Entry – VK488

Approval Chart per listing
3.7m X 3.7m = 30.3lpm @ .49bar

Actual design area at 4.08mm/min

2.4m x 1.7m = 4.08 sq. meters

Demand based on minimum operating pressure =
30 lpm @ .48 bar

- Approval chart listing will be used.
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NFPA 13 Design and Calculations

NFPA 13 Design

Restroom – VK488

Approval Chart per listing
3.7m X 3.7m = 30.3lpm @ .49bar

Actual design area at 4.08 mm/min

2.4m x 2.4m = 5.8 sq. meters

Demand based on minimum operating pressure =
30lpm @ .48 bar

- Approval chart listing will be used.
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NFPA 13 Design and Calculations

NFPA 13 Design

Hotel Room – VK460

Approval Chart per listing
4.9m X 7.3m = 143.8lpm @ 2.96bar

Actual design area at 4.08 mm/min

4.3m x 7.0m = 30.1 sq. meters

30.1 sq.meters * 4.08 mm/in = 123.4lpm
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NFPA 13 Design and Calculations

NFPA 13 Design

- In this example the VK638 was selected.

- Water supply is greater.

- VK638 - 128.7lpm @ 1.24bar
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NFPA 13 Design and Calculations

NFPA 13 Design

- Selecting the design area

- 4 most demanding adjacent sprinklers
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NFPA 13 Design and Calculations

NFPA 13 Design

- Examine possible options
for most demanding sprinklers

- 1, 2, 3, and 4
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NFPA 13 Design and Calculations

NFPA 13 Design

- Examine possible options for most demanding sprinklers

- 1,2,3, and 7
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NFPA 13 Design and Calculations

NFPA 13 Design

- Examine possible options for most demanding sprinklers

- 4,8,9, and 10
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NFPA 13 Design and Calculations

NFPA 13 Design

143.8 + 30.3 + 30.3 +128.7 lpm = 333.1 lpm

Why does the total demand show 492 lpm?
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NFPA 13 Design and Calculations

NFPA 13 Design
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NFPA 13 Design and Calculations

NFPA 13 Design
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NFPA 13 Design and Calculations

NFPA 13 Design
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How can we support your business?

Welcome to Viking EMEA | May 2014

Get in touch!

John-Erik Holmli

Tel.: +47 466 30 527
jholmli@vikingcorp.com

www.viking-emea.com


