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Referencia |Locaux & risques importants

Les locaux a risques importants doivent satisfaire A
Area protegida i e . laux conditions ci-aprés:
Densidad de descarga - Les planchers hauts et les parois verticales

Riesgo Ordinary Hazard (Group 2) doivent avoir un degré CF 2 h et les dispositifs de

Tipo de construccién | Noncombustible unobstructed Q|| Sepereciin méxima a oo rociador

At deltecho Separacién minima a otro ociador
Altura de la estanteria Distancia a la pared -
] Aumento de la separacion méxim enire rociadores Separacién minima ala pared [ g [ Extintores [[] Bocas de incendio equipadas
—~ [ Sistemas de deteccién
[ Sistemas de alarma
[ Control del humo de incendio
[ Comunicacién con otras zonas|
| [Resistenciaalfueqe
ione el valor de resistencia

T ido al modelo BIM para rea
Presién minima de operacién 1 1 A ' empleada.

Via de evacuacion

Caleulo hidréulico

Caudal minimo

Célculo de la proteccién
Area de operacién del rociador

Area protegida
[ Distancia hasta el extintor mas cercano (m)
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CYPEFIRE
Design

CYPEFIRE Design is an application created
to help the designer during the process of
designing and verifying the characteristics
of the building and of the fire protection
installations.

The workspace allows to create and
quickly edit the main characteristics of a
fire protection project (compartmentation
of zones, limitation of external
propagation, means of evacuation of
occupants, protection facilities, access for
firefighters, etc.).

CYPEFIRE Design is integrated into
the Open BIM workflow through
the IFC standard.
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Field of application

CYPEFIRE Design is an application that allows the design of
fire protection installations with customized configurations,
as well as the possibility of using the predefined codes that
exist in the software.

General adjustments =
Programs settings Tl &= -
The program workspace allows —r L
you to create and introduce all F{{@‘ F{@ F{@‘ F{@ Er
the necessary elements for a fire
protection installation in a quick @3 @ E{{@" @
and easy way. —
In addition, from the programs @é E‘@ =, M=,
settings panel you can define all — =
the checks you want to perform on E@l e ﬂ‘% [0
the elements of the fire installation

i i )

(areas, risk areas, safe areas, stairs, é@v & Bﬁ
routes, evacuation routes ...).

Accept Cancel

The program offers a selection of elements whose
characteristics are stored in different libraries (fire
extinguishers, fire hose reel, dry column, hydrants ...). The
properties of each element are defined from the catalogs of
the main manufacturers of the sector, however, these libraries
are fully editable by the user to modify the parameters or add
new elements if he considers it.

ones

The program allows you to create and enter the zones on the
model and apply the necessary checks.

On the zones you can edit a multitude of parameters:
requirements of fire extinguishers, sprinklers, alarm systems,
and include the article and the description of the standards
that bind this requirement, the limits of surface, volume and
height from which to demand these requirements.

Checks for surface, height and number of plants and even
the required fire resistance of the structural elements can be
checked later.

Reference  Locawr: & fisques (Dépendances)

General conditions

Description Les Iocaun: (de stockage de combustble. [z sale
de combustion..) doivert étre isolée par des murs
et des planchers CF 2h aveciamaisaacads
muies de ferme pote.

Edincteurs (At 3.11.14)

Un extincteur portatf pour 15 véhicules (akemativement 13 A et 21 B ou palyvalents 13 A-21 ).

Fire extinguishers I NEl Fire hose req
[7] Detection systems [] Alarm buttory
e ] [
Fire smoke control [ NE n this seclion, the lmits as of which the previously defined
] Communication with ciher zones via safe zones requiremen is required can be defined
e Accept 7] Yolume (%
Select the fire resistance valus required for the structure. This value will be expf | [ Suface area )
Bl modelts cany out the corsspncing st sy seerdns vl |
7] Area below ground lewel @)
7] Evacuation height (m)
fecept [ Number of floors
] Number of floors above ground level
] Number of floors below ground level
[[¥! Propeties of the equipment |

‘ The selected charactenstics wil define the minimum properties ‘
of the equipment that are needed to comply with the



Outside propagation

The risk areas are those spaces that represent a greater CYPEFIRE Design includes the tool to perform the checks
degree of danger, which is why it is stored inside related to external propagation.

CYPEFIRE Design. With this option we can represent the cases of our model in

Inside risk areas, as the application and verify that all the distances are at least

in the zones, the user || feemee Lecox st Dépendances) sufficient to prevent propagation of the fire between floors or
can edit multiple — buildings.
f h Description :Es Iuczuxg(de sl)uékag:td; cu_mllxyglih\ea\a salle  «
parameters of the bt S ke e [
requirements, such s defeme e -
as the checks and e :
fire resistance. —— pY— &E Evacuation of occupants
[] Detection systems [F] Alzm buttons
[ Al ssrers 7] Sprinkiers . . . .
Cormmraaton i oo s v aofe e Carrying out th.e ng|gn of the evacuation routes_W|t_h
oo (. 256.L1) CYPEFIRE Design is very easy, because the application
1o dotvont pas e e commurication dvec aveo o oo dégagmerts scoesablos bl will guide the user to introduce routes where they have not
e e been arranged and will carry out the checks that have been
e - [ I
Fire hose reels X
In this section, the Iirr:zs ast:’fwl?ai?hel:e previously defined Cancel ° Mlnlmum Wldth
requirement is required can be define ) ) i i .
e + Maximum distance to fire extinguisher

[] Surface area (m) 2000.00

= Reference  Dégagement principal m
Properties of the equipment
Genersl condtions iR X
The selected characteristics will define the minimum properties ot Width m)
of the squipment that are nesded to comply with the Deseription | Dégagement principal pour [évacuation. = S !
requirements of the zone. m 1.40
Diameter (mm) 19.00 B
Cancsl Checks
[ Width EHBE
[ Accept | Cancsl
Distance to the closest fire extinguisher (m) 1500 B - L
Safe areas e

Sae areas are spaces that are to be compartmentalized

within a space or require certain kinds of spaces to have Distonce & percounr (At 2785)
a greater degree of security. These spaces are provided in Lea salles daivent &= wmsdefaw"hewe'adwaﬂceév
many international regulations and have different checks, oo
both surface and width. e
largeur de son dégagement est: 1.40m
Reference  SAS
General conditians .
Accept
Description | Volume protégé dune suface de 3m?a 6 m?avec « Checks
‘Surface minimale (A1.3.11.3.7) deux portes.
Communication par sas supérieur ou égal d 3m? EVECUEUOH distance (m) 30.00 B
. [&] Number of exits FIE|
[¥] Valid for communication between zones
Trtoom Ezcd
[] Detection systems
fooept [E] Fire smoke contral
Checks
[] Minimum surface area m?3 m 5
I Evacuation routes
Accept Cancel
In order to show clear and concise results, the user of
T CYPEFIRE Design can decide which evacuation routes he
Stairs . wants to check, both the maximum distance traveled by the
Reference Al'sbri des fumées - Droit .. . .
= occu%allntshani the minimum number of achievable exits are
. Descrptn Excle ot 3o dfmees z ossible checks.
The level of protection of the I P
stairs varies depending on the B With the simple tool, you can select to which evacuation
fire resistance indicated by each routes these checks are applied to.
regulation, as well as whether S -
they are open or outdoors, with | G
CYPEFIRE Design you can edit [ vocustion et )
. [] Number of floors
both the height, number of floors | | =" S
you serve and minimum width of
the sections. Cm) =

The smoke control and the isolation of the stairs are
requirements that we can activate to check on our model.
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Protection facilities

CYPEFIRE Design includes all the equipment to be able to

Svaerrf)i,n%lf't a fire protection installation. Among the equipment + Checks: A summary list in which all the checks that are

made on the main elements of the work appear. Quickly
and easily you can see what errors exist in the model.

CYPEFIRE Design can generate the following documentation:

Fire extinguishers

+ Equipped fire hydrants + Project: The project is a document that shows in
Alarm system detail the main elements of the work, the checks
. Drv column that are carried out on them, with the article and
y the description of the standard introduced.
+ Alarm buttons
Hydrants
+ Central detection
Detectors

Firemen intervention

CYPEFIRE Design users have two graphic

tools to check the minimum dimensions of the
maneuvering spaces and the approach roads that
allow the fire brigade to access the building.
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Open BIM workflow

CYPEFIRE Design is a tool integrated in the Open BIM
workflow. The integration is carried out through the
exchange of data files in the IFC4 standard between
the different applications that operate on the same

project.

Thanks to this communication CYPEFIRE Design

exports the information of the sectors to carry out the POATE @ BIMsorver.conter T\J?
calculation in CYPECAD, it also communicates with BIM MODEL UFTIATE
CYPELUX to share the information of the roads and the * RESTRICTED INFO SPECIALIZED MOGELS
equipment.

e P
Opan BIM

Stnectures, MER Lighting, Energy/Acoustic simulation
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CYPEFIRE
Hydraulic
Systems

CYPEFIRE Hydraulic Systems is an
application created to carry out the design
of sprinklers systems in accordance with
Singapore code CP 52:2004 and NFPA® 13
codes.

Includes the EPANET® application
(developed by the Water Supply and
Water Resources Division of the U.S.
Environmental Protection Agency's
National Risk Management Research
Laboratory) to perform the hydraulic
calculations.

CYPEFIRE Hydraulic Systems is integrated
into the Open BIM workflow via the
BIMserver.center platform.
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Field of application

The scope of application of CYPEFIRE Hydraulic Systems
includes all those facilities included in the Singapore code
CP 52:2004 and the NFPA® 13 (National Fire Protection
Association) code, the

most internationally i

accepted imiil-Inld

standard for the AR H‘ H]

wide variety of l U-

[74—7‘ IT! ﬂi

i LALL | '|H| \
solutions offered i i | Lol

to solve sprinkler
installations.

The hazards
classification
on every —
BIM model g
can be done h
according to

the danger of the
spaces. In function
of the danger of this

spaces, the NFPA® 13 has more restrictive checks.
(Light Hazard, Ordinary Hazard and Extra Hazard).

The workspace of the software allows the creation and

quick dimensioning of sprinklers systems thanks to the
implemented tools, such as the automatic disposition

of grid or branch systems and automatic generation

of areas of operation. General options x

General data
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Cancel

The users can see and easily correct the errors
on the main elements of the model after the
analysis (tank, pipes, sprinklers, pumps).

CYPEFIRE Hydraulic Systems

Fire protection Fire extinguishing




Hydraulic calculation

CYPEFIRE Hydraulic Systems uses the EPANET 2

calculation engine (developed by the Water Supply

and Water Resources Division of the National Risk
Management Research Laboratory) to carry out the hydraulic
calculations necessary to design the sprinkler system.

EPANET is a calculation engine internationally
recognized to carry out the following:

+ Simulate systems of any size

+ Compute friction head loss using the Hazen-
Williams or the Darcy Weisbach formula

+ Model constant or variable speed pumps

Sprinklers
Here are some of the principal properties of the sprinklers:
+ Kfactor

+ Type of sprinkler (Standard, Standard
sidewall, Residential or ESFR)

+ Orientation (Upright or Pendent)

Pipes

To run the hydraulic analysis there are
some parameters needed like:

* Roughness

+ Material
+  Model pressure-dependent flow _ )
issuing from sprinkler heads * Pipe size
The use of EPANET allows obtaining an accurate calculation
result, sufficiently valid to comply with CP 52:2004 and Hangers

NFPA® 13, as well as including the option of using a loss ratio
to consider the load losses due to the singular elements.

The application offers a selection of elements whose
characteristics are stored in different libraries (sprinklers,
pipes, hangers, fastener ...). The properties of each element
are defined from the catalogs of the main manufacturers of
the sector, however, these libraries are fully editable by the
user to modify the parameters or add new elements if he
considers it.

X

In the case of hangers or seismic assemblies you
have to define some of these parameters:

+ Rod size
+ Maximum brace load

+  Maximum fastener load

When the user runs the analysis, CYPEFIRE Hydraulic
Systemsperforms some checks on the main elements
of the model to carry out the hydraulic analysis,

after that the application performs the checks

Reerence Brace ppe schee 40 - corresponding to the CP 52:2004 and the NFPA® 13.
Brace types . . .
a0 18 : Here are some examples of the principal checks carried out:
Reference Pipe size Length {m) Load 30°44° fkg) Load 45°59° (kg) Load 60790 kg)  Inuse
B-1 1in [=] 1.15 1429.00 2021.00 2475.00 o
B-2 1%in 135 1935.00 2737.00 3352.00 .
Sprinklers
B4 Pipes catalogue X
e BT « + Pressure and minimum flow of operation.
Descrption [ Staiess eee, Sched 405 F : +  Maximum allowable protected area
@ + Maximum allowable operating area
. 15; + Maximum and minimum distance between sprinklers
o
Ppo meter e = + Maximum and minimum distance between sprinkler
oo sees Carce and wall
Fanil X 2
Reference  Pipesize  Outside diameter (nm)  Wallthickness (mm)  Weight kg/m) Inuse =
2% V2in =] 21 3 127 Tank
B 3/4in = 27 3 169
a1 1in L= 33 3 250 ..
o4 i | 2 4 33 *  Minimum volume
a1 1min |- - =
a2 2in ||
9a Tan erence Universal Sz .
m e s - == Pressure group and connection
23% 3%in = Sway brace types
a4 4n  [=] . : .
% o [ 4ot + Operating point of the sprinkler system
= an [ » » is inside the operating curve.
Eﬁ ?/‘:\n i i Z :mnn:mh Long001 =
cm 1%in [=] 7 37 - )
co5 1300 [ a1 40 Hangers Support compastion
=] 54 54 Sway brace Universal Sway Brace co1(2m) +
B ol = . . e
=] = n +  Maximum distance between hangers r—
=] @2 87 L. ) Arangement of the support
Types of sprinkders (Type 1) B s ) *  Minimum diameter of the hanger rod [Es— [ —
e [ «| = @ = [ —
al = N 5 + Seismic brace assembly
PR [~] 21 210 2 |sqppmumw. Fom =00
Tive # + Maximum distance between each E=s
Installation orientation o t f . . bl Predie 12317
ype of seismic assembly P i
- ) o e,
T = + Maximum load of the brace e
oot aprce
— «  Maximum load of the fastener = c
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Chocks o x

) Pose e 53 5ot B Pt ) Semcn

Calculation hypothesis

Sprinkler (75

Minimum operating pressure

In accordance with section 23.4.4.11.1 of the NFPA 13 code, no sprinklers should operate with pressure less than 0.50 bar.
Minimum operating pressure: 0.54 > 0.5 bar v/|

This is an area that allows users to generate the calculation
hypothesis of the sprinkler system, always including the
most remote sprinkler in the network. It also allows the users
to simulate the operation of the fire hose reels to increase

Area of sprinkler operation

The operation area of the sprinkler is obtained from the density/area curves of figure 11.2.3.1.1 of the NFPA 13 code.
Area of sprinkler operation:|137.83 < 371.61 m? v/|

Minimum flow

The minimum flow will be the greatest of those obtained from the following expressions:

Q:( . the flow contributed to the network.
"% e st e s 0 o) Finally, the generation of areas of influence essential for the
R Peacion s () calculation of the seismic supports and the horizontal loads

Minimum flow:|146.9 > 141.4 lpm v/

they must support.

Protection area of coverage

remaimurelalous Nl tecionlareelof coverags fofe e shal bowncoor danceont che L obe EdearadELabiela 2224
‘The minimum allowable protection area of coverage for a sprinkler shall not be less than 64 ftz (5.9 m).

(CYPEFIRE Sprinklers -v2013 beta.a - [C:\ \Restaurant rfpal

Maximum protection area: 5.95 < 7.71 < 9.29 m2 v/|

Maximum distance between sprinklers

a@@-ww”e=no~wa~‘/=¢@/xg €

°
Goctorcon s Lo
The maximum distance between sprinklers will depend on the selected risk, type of construction and discharge density, in accordance with table 8.6.2.2.1 of the e (|| Hotess | Horand Vetcl | Soote Q Sesin A Ewoter i
NFPA code. = L Redmalads =0 sy s
Maximum separation:[3  2.66 m v/| ) s Caoidies e S| Gooneia 30 S| _codo Vst Nodeo il
Minimum distance between sprinklers :’”ﬂ"{j"' el | DX: |-®'®\@Ez¢ﬁz«ri00 g@(H@}‘
— .
In accordance with section 8.6.3.4 of the NFPA 13 code, the minimum separation between sprinklers must be 6 ft (1.8 m) measured from their centres. Roctfeer © 28
Minimum separation:|2.33 > 1.8 m v/| Ground foor c} II
o
Maximum distance from walls 1 e« N
e o
Cieet) S =
@ =)
b
e
Consuit checks o x B
[ Poo v {53 Sebo 2 P ) Seoch P s 1) oot + 2, e wrow @ D 5
Deposits 'x'
The tank should be capable of supplying water, at least, during the time indicated in the NFPA 13 code, Table 11.2.3.1.2. -
The minimum volume of the tank will be calculated as follows j
Ve =Q-t X
where: .
Q Flow of the installation L1
€ Minimum water supply period
[ Occupancy dassffication | Duration (min) | Flow (Ipm) | Minimum volume (m?) |
L Light Hazard | 30 | 900.0 | 27.00 |
Water supply
60 >27 m3 v/

3D layout

CYPEFIRE Hydraulic Systems provides different tools so
that the user can generate a sprinkler system that adapts
as much as possible to the 3D environment, being able to

Documentation

CYPEFIRE Hydraulic Systems can generate the
generate: necessary documentation to justify compliance with
« Risers: Vertical sections that connect CP 52:2004 or NFPA® 13 regulations, inClUding:

different floor plans to each other. - System summary sheet.
+ Vertical pipes: A vertical section within the « List of hydraulic calculation: Information

same floor plan to overcome obstacles. referring to each section of pipeline and to
* Installation plans: Plans used to arrange a whole each node of the sprinkler system.

series of elements at a height different from the + Installation graph: Graph to see both the curve of the
height of the installation of the floor plan. On

these planes, slopes can be introduced to install
the sprinkler system on inclined roofs.

installation and the curve of the pressure group.

+ List of seismic supports: The justifying lists of
each seismic support used on the model

+ Plans

S provecto
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Open BIM workflow

CYPEFIRE Hydraulic Systems is integrated into the Open BIM workflow via the BIMserver.center platform. The integration is
carried out through the exchange of data files in the IFC4 standard between the different applications that operate on the same
project.

Thanks to this communication CYPEFIRE Hydraulic Systems can import the zones which have been designed to have a sprinkler
installation, from the fire protection application (CYPEFIRE Design).
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