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Introduction / BbBeaeHue



Goals of a car park ventilation system /
Llenn Ha BEHTMIALMOHHATa CUCTEMA 3@ NAPKUHIN

Main goals of a car park ventilation system / OCHOBHW LN Ha BEHTUALMOHHATa CUCTEMA 32 MAPKMHIU

Pollution. The ventilation system must allow the renewal of oxygen and the extraction of carbon
dioxide, carbon monoxide, nitrogen oxides or hydrocarbons produced by the circulation of vehicles,
keeping the concentration levels of these gases controlled under noxious values.

3ambpcaABaHe.  BeHTWnaumoHHaTa cuctema  TpabBa  Aa  MO3BONABA
OOHOBABaHE Ha KMCI0POAa WM M3BAMYAHE HA BbBIEPOAEH AMOKCAA,
BbI1epoAeH OKCWA, a30THW OKCUAM WUAM BBINEBOAOPOAM, NPOV3BEAEHM OT
ABVXKEHMETO Ha MPEBO3HWUTE CPEeACTBa, KaTo MOAAbPXA HMBaATa Ha
KOHLEHTPALUMA Ha Te3W ra30Be, KOHTPOMPAHM MOA BPEAHM CTOMHOCTM.




Goals of a car park ventilation system
Llenn Ha BEHTMIALMOHHATa CUCTEMA 3@ NAPKUHIN

Main goals of a car park ventilation system / OCHOBHM Liean Ha BEHTUALIMOHHATa CUCTEMA 3a MapPKUHIU

Explosion safety. The ventilation system must allow car parks to be
declassified as area with explosion risk, diluting the flammable
substances emitted by vehicles to concentrations below the Lower
Explosive Limit (LEL).

BesonacHocT npwu ekcnno3uvdA. BeHTunaumoHHata cuctema
TpA6Ba Aa no3BosisABa AeknacupuLMpaHeTo Ha MapKUHIUTe
KaTo 30HM C PUCK OT EeKCo3nsA, KaTo paspexpsa
3anaZiMmMunTe BeLLecTBa, OTAENIAHU OT NPeBO3HUTE CPEeACTBa,
AO KOHLeHTpaLuu nopa, AosHaTa rpaHMLUa Ha eKCNJI03MBHOCT
(LEL).

www.sodeca.com



Goals of a car park ventilation system /
Llenn Ha BEHTMIALMOHHATa CUCTEMA 3@ NAPKUHIN

Main goals of a car park ventilation system / OCHOBHW L& Ha BEHTUALMOHHATa CUCTEMA 3a MAPKMHIU

Fire safety. The ventilation system must allow the clearance
or control of the smoke generated by a fire, according to
one of the following objectives:

[ToxapHa 6e30nacHOCT. BeHTnnalmoHHaTta cnctema Tpabsa
Ja TMO3BO/ABA OTCTPaHABAHE WM KOHTPOA Ha AMMa,
reHepupaH OT Noxap, CbrNacHO eAHa OT CaedHUTe LIenn:

* Smoke clearance. To help reduce the smoke density and temperature during the course of a fire, and to allow speedier
clearance of the smoke once the fire has been extinguished.

* OtBexaaHe Ha AWM. 3a HamansaBaHe Ha MABLTHOCTTAa M Temnepatypata Ha AMMa MO BpPemMe Ha Moxap W 3a no-6bp30
OTCTpaHfABaHe Ha AMMa Cefl NOTYLIaBaHETO My .

* Smoke control. To aid access to the fire brigade to more quickly locate and tackle the fire and provide protection of the
escape routes for occupants within the same storey as the car on fire.
* KOHTpON Ha AWMa. 3a ynecHsiBaHe Ha AOCTbMa Ha moxapHarta 3a no-6bp30 JoKaaM3MpaHe W CNpaBaHe C noxapa——

OCMrypABaHe Ha 3alMTa Ha MbTULATa 3a eBakyaLmna Ha MbTHULMTE Ha ChLUMA eTaX KaTo ropALMA aBTOMOBUA—"
— www.sodeca.com
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Goals of a car park ventilation system /
Llenn Ha BEHTUAALMOHHATA CMCTEMa 3a NAPKUHIY

Main goals of a car park ventilation system / OCHOBHW L& Ha BEHTUALMOHHATa CUCTEMA 3a MAPKMHIU

Fire safety: BS 7346-7:2013

Components for smoke and heat control systems — Part 7: Code of practice on functional recommendations and calculation methods for smoke and
heat control systems for overed car parks

NoxapHa beonacHocm: BS 7346-7:.2013

KoMnoHeHmMUu 3a cucmemu 3a KOHMPOJ Ha OuM U monauHa — Yacm 7: [Npakmudecku Kooekc 3a OyHKYUOHAHU Npenopbku U Memodu 3a
U34yucsIeHue Ha cucmemu 3a KOHMpPO Ha QUM U MONJUHA 3a NOKPUMU NApKUHaU

9 Impulse ventilation to achieve smoke clearance / /IvnyncHa BeHTUAALMSA 38 MOCTUTAHE Ha OTCTPaHABaHe Ha AMM
The objective of the smoke clearance system design is to:
LlenTa Ha NpoeKTMpaHeTo Ha CUCTeMa 3a OTCTPaHsABaHe Ha AMM e Ja:

a) assist fire-fighters by providing ventilation to allow speedier clearance of the smoke once the fire has been extinguished;
[a CbAeWCTBaT Ha MOXAPHMKAPUTE, KaTO OCUIYPAT BEHTUNALMS, 33 4a Ce NOCTUIHE NO-Obp30TO OTCTPAHABAHE Ha AMMa Cie/ NOTylWwaBaHe Ha
noxapa

D) help reduce the smoke density and temperature during the course of a fire.
criomarat 3a Hama/nsBaHe Ha NABTHOCTTa U TemneparypaTa Ha A1MMa Mo BpemMe Ha noxap.

This system is not intended to maintain any area of a car park clear of smoke, to limit smoke density or temperature to within any specific limits or to

assist means of escape. e
Ta3u cucTeMa He e NpeiHa3HaveHa /a NoAAbPXa, KOATO 1 Aa € 30Ha OT MapKMHra Yncta oT AWM, Aa OrpaHuyaBa NabTHOCTTa Man TeMI'Iepale_a.Fa'Hﬁ-f
AMMa A0 HAKAKBY CMELUMPUUHM TPaHMLM UV Aa NoArNoMara CpeacTBaTa 3a eBakyalims. o
_ﬂ___f wwrw. sodeca.com
-
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Goals of a car park ventilation system /
Llenn Ha BEHTUNALMOHHATA CMCTEMA 3a NAPKUHIM

10 Impulse ventilation to assist fire-fighting access

Main goals of a car park ventilation system / OCHOBHM Liean Ha BEHTUALIMOHHATa CUCTEMA 3a MaPKUHIU

Fire safety: BS 7346-7:2013
Components for smoke and heat control systems — Part 7: Code of practice on functional recommendations and
calculation methods for smoke and heat control systems for overed car parks

[loxapHa besonacHocm: BS 7346-7:.2013
KomnoHeHmu 3a cucmemu 3a KOHMpos Ha OuM u monauHa — Yacm 7: [Npakmuyecku Ko0ekc 3a QyHKYUOHAIHU
npenopsku U Memodu 34 U34UCIeHUE HA CUCMEeMU 3d KOHMPOJ Ha QUM U MONJAUHA 3a NOKpUMU NApKUH2U

The objective of the smoke control design is to aid access by the fire service to more quickly locate

and tackle a fire and carry out search and rescue as necessary.
10 VIMnyncHa BeHTUAAUMA 3a NOAMNOMaraHe Ha A4OCTbra MNpu raceHe Ha noxap

Llenta Ha npoekTa 3a KOHTPO/ Ha AMMa € Aa yNecHW AOCTbMa Ha MoXapHaTta ciyxba 3a no-6bvp30
JIOKanu3npaHe 1 CripaBsHe C Noxapa M M3BbpLUBaHE Ha TbPCEHE M CnacaBaHe, ako e HeEOBXOAMMO.

Designs should be such that the fire-fighters will have 10 m visibility at 1.7 m height up to a point

within 10 m of the fire.

MNpoektnte TpAbBa Aa ObAAT TakMBA, Ye NOXAPHUKapUTe Aa UMaT BUAMMOCT OT 10 M Ha BMCoumHa 1,7

M A0 Todka B pamkute Ha 10 M o1 noxapa.

—_

—
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3aKpumu NapkuHau

Area filled with smoke
Area free of smoke
Direction of ventilation

15 m area filled with smoke

Goals of a car park ventilation system /
Llenn Ha BEHTUNALMOHHATA CMCTEMA 3a NAPKUHIY

Main goals of a car park ventilation system / OCHOBHM Liean Ha BEHTUALIMOHHATa CUCTEMA 3a MaPKUHIU

Fire safety: TS 12101-11:2022 (TECHNICAL SPECIFICATION) /

MNo>xapHa 6e3onacHocT: TS 12101-11:2022 (TEXHUYECKA CMEUNOUNKALA)

Smoke and heat control systems - Part 11: Horizontal flow powered ventilation systems for enclosed car parks
Cucmemu 3a KOHMPOA Ha dum u monauHa - Yacm 11 Xopu3oHmanHUu 8eHMUAAUUOHHU CUCmemu 3a

The objective of the horizontal flow powered smoke ventilation is
to oppose the spreading of smoke in a chosen direction, so that
the system keeps at least one access route sufficiently clear of
smoke for fire-fighters from the exterior or from a protected access
route (e.qg. stairwell) to a distance of 15 m from the front of the fire

Llenta Ha XxOopwu3OHTaNHaTa AMMOOTBOAHA BEHTWAAUMA e Ja Ce
NPOTMBOMOCTaBM Ha Pa3nNpPOCTpaHEHVETO Ha AMM B M3bpaHa
NOCOKa, Taka ue cucTemMata Ja MoAAbpXa MOHe eaMH MbT 3a
AOCTbN AOCTaTbyHO CBOOOAEH OT AWM 3a MOXAPHWUKApPUTE OTBBLH
MM OT 3alMTeH MbT 3a AOCTbN (Hanp. CTbAOMLLE) Ha Pa3CTOAHME
15m OT NpeaHaTa yacT Ha noxapa. i



Goals of a car park ventilation system /
Llenn Ha BEHTUNALMOHHATA CMCTEMA 3a NAPKUHIM

Additional goals of a car park ventilation system / lonbAHUTENHN LIV Ha BEHTUAAUMOHHATA CUCTEMA 3a MapPKUHIU

Energy efficiency. The ventilation system should increase the energy efficiency by providing a smart activation
of the system adapted to the needs at every moment (extraction airflow as per goal and as per CO
concentration, jet fans activation at the proper speed, activation per zones).

EHepriiiHa edekTMBHOCT. BeHTmnaumoHHaTa cucteMa TpsibBa Aa MOBWULWM eHepriiiHata edekTMBHOCT, KaTo
OCUTYPU MHTENMIEHTHO akKTMBMPaHe Ha CMcTeMaTa, adanTMpaHO KbM HYXAWTE BbB BCEKM €AMH MOMEHT
(M3BAMYaHe Ha Bb3AylWeH MOTOK Cnopeja Lenta um KoHueHTpaumata Ha CO2, akTMBMpaHe Ha CTPYMHM
BEHTMATOPW C MpaBWAHaTa CKOPOCT, akTMBMUPaHE MO 30HM).

Economy. The ventilation system should reduce its cost by integrating the four
previous objectives (pollution, risk of explosion, fire safety and energy
efficiency) in a single ventilation system that serves to meet the four previous

objectives.
n l MIKOHOMMUYHOCT. BeHTunaumoHHaTa cnucteMa TpsabBa Aa HaManu pasxoamTe cu
} : upe3 WHTerpypaHe Ha u4eTmMpute MNpPeavlHM Lenn (3aMbpcsaBaHe, pUCK OT
. ' ekcniosmnd, noxapHa ©6e30MacHOCT W eHepruiiHa edekTMBHOCT) B eAHa
‘ eVMHCTBEHA BEHTUNALMOHHA CMCTEMA, KOATO CITYXXKM 3a NOCTUraHE Ha YeTmpuTe s

npedaniHn uean. .




Types of ventilation

TunoBe BeHTUNaAUUK




Types of ventilation systems for car parks /
BuaoBe BEHTUNALMOHHM CUCTEMM 3@ NAPKUHIA

Natural ventilation / Ectecteera BeHTuaLMA
* It uses the principle of wind-assisted cross-flow ventilation. Permanently open
openings are needed.

* VI3non3ea NnPonHUMMa Ha BEHTMNAUMA C KOBCTOCaH NOTOK, NMoaroMaraHa OT BATbPa.

* HeobxoaMMum ca NOCTOAHHO OTBOPEHW OTBOPU.

Mechanical ventilation employing duct works /

MexaHWUHa BEHTUNALMA U3TPaZeHa OT Bb34yXOBOAM

* It uses ducts with grilles all over the car park area.

* [I3n0a3Ba Bb34YXOBOAM C PeLleTKV NO Uanata Naol, Ha NapkuHra.
* Make-up air by natural or mechanical means.

* [losaBaHe Ha Bb3/yx NO €CTECTBEH MM MEXaHWYEH HAUMH.

Mechanical ventilation employing thrust/jet fans (impulse ventilation)

MexaHWuHa BeHTUNALMSA C MOMOLLTA Ha BEHTUAATOPM C TATOBO/CTRYMHO AENCTBME

(MMNynCcHa BeHTUNALUMA)

* Duct work net is replaced by jet fans. Mpexata Ha Bb34yxOBOANUTE Ce 3aMeHs C
BEHTMAATOPM.

* Extract shafts are needed. Heobxoammum ca n3cMykBaLLM LLIAXTA.

* Make-up air by natural or mechanical means. /lobagsHe Ha Bb3yx M0 eCcTecTBeH
MAN MEXaHUeH HauyH.

www.sodeca.com



Types of ventilation systems for car parks /
Buaose Buaose BEHTUNAUMOHHN CUCTEMW 3@ NAPKUHTU

CAR PARK VENTILATION SYSTEMS

BeHTunaunmoHHu cuctemum 3a NMapKUHIrun

MECHANICAL
MEXAHUYHW

ASSISTED NATURAL
ECTECTBEHWU
ACUCTUPAHN

JET FAN (IMPULSE)
AXKET BEHTUJTATOPU

C Bb3/YXOBOAM

DUCTED




Ventilation requirement

NanckBaHua KM cuctemMmumrTe



Ventilation requirements. Extraction
13nckBaHua 3a BeHTUnaumnsa. IseanuaHe

BS 7346-7:2013 (Clause 9: Smoke Clearance)
YneH 9: Pa3zuncrtBaHe Ha AuM (AMMOOTBEXaHE)

Pollution mode extraction airflow

For basement or enclosed car park storeys, mechanical ventilation
should be provided to at least six air changes per hour.

Bb3ayLleH MOTOK 3a OTBEXJaHe Ha 3aMbpCABaHe

3a CyTepeHMm WAM 3aTBOPEHW MNapKMHTM TpsbBa Ja ce OCUrypu
MexaHW4Ha BEHTUNALMSA C MOHE WeCT CMEHM Ha Bb3AyXa Ha uac.

Fire mode extraction airflow (smoke clearance)

On detection of a fire, the smoke extraction fans should immediately
respond to provide a rate of extract of at least ten air changes per
hour.

[MoTOK Ha OTBEX/AaLL, Bb3/yX B MOXapPEH PEXNM (OTBEXAAHE Ha ANM)
[py OTKpMBaHe Ha MoOXap, BEHTMAATOpWUTE 3a OTBEXJaHe Ha AWM
TPAOBa He3abaBHO Ja pearvpar, 3a J4a OCUTYPAT CKOPOCT  Ha
OTBeX/iaHe OT MOHe AeceT CMeHM Ha Bb3Jyxa Ha vac.

www.sodeca.com



Ventilation requirements. Extraction

3nckBaHWA 3a BeHTMAauumA. MI3aBanyaHe 15 12101-11:2022

Fire mode extraction airflow (smoke control)

To determine the exhaust volume for “smoke control”, the air velocity shall be determined to avoid backflow of
the hot smoke.

The minimum exhaust downstream air velocity over the total cross section of the car park perpendicular to the
air stream is given in Table B.1.

Bb3aylweH NoTOK 3a OTBEXAAHE Ha Bb3AYX B MOXaAPEH PEXUM (KOHTPO Ha AMMA)

3a fa ce onpesenn obeMbT Ha OTPaboTeHWTe ra3oBe 3a ,KOHTPO Ha AMMa”, CKOPOCTTa Ha Bb3ayxa TpAabea Aa
ce onpeaenn, 3a Aa ce mn3berHe obpaTeH MOTOK Ha ropewma AMM. MyHWMaaHaTa CKOpOCT Ha OTPaboTeHMs

Bb3/yX HAZ0AY MO TeYEHMETO MO LANOTO HAaNPEYHO CeYeHVe Ha NapkuHra, NepneHaAVKYNSpHO Ha Bb3ayLUHMA
noTokK, e AaseHa B Tabanmua b.1.

Tahble .1 = Minimwm average d afr velociny im the tetal eross section perpendizular
ko bhe air sbreams with jel fans

Enclesed car park withowt Enclosed car park with
aprmklers mprinklers

Widih W [y 5] my'sll
b < Bm ey 1.4

Brm be < L2m 0 12

1Zma ba < LBm 2 10

1 by < 20m 18 [=h]

20w by < 2Em 1Lb [ER ]

4 ba < ZBm 14 o8

ZBm ba < 3&m 13 (=R :]

B by < dEm 1.2 [ER ]

e ba < 5Bm 10 (=R ]

SBm bo < 6dm 1.0 o5

As per TS 12101-11:2022 Annex B (H,.x = 3m / W, = 64m) -- Others Annex C (CFD)
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Ventilation requirements. Extraction

13nckBaHuA 3a BeHTUnaumnsa. IssanuaHe

BS 7346-7:2013 (Clause 9: Smoke Clearance).
Case example Ynen 9: Pazuncreare Ha gnm

MpumepeH cnyyan
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Car park features / XapakTepucT1Kmn Ha NapKmMHra
1 basement level / 1 H1BO

Area: 13,560 m2/ oy

Height: 3.0 m / BucounrHa

Volume: 40,680 m3/ Obem

BS 7346-7:2013 (Clause 9: Smoke Clearance)
Qﬁre: Vx10 = 40,680 x 10 = 406,800 m3/h (smoke clearance)

onllution: V x 6 = 40,680 x 6 = 244,080 m3/h

AIRFLOW TO CONSIBER FOR THE
EXTRACTION FANS SELECTION
406800 m*/h




Ventilation requirements. Extraction
N3nckBaHMA 3a BeHTUNauua. VMIapamndyaHe

TS 12101-11:2022 (Smoke control). Case example
Pa3unctBaHe Ha aum. NpumepeH cryyai

Lable 2.1 — Minlmum average dowsstreas adr velacity dnthe total cress sectow perpeenddenlar
o the air stream wish jof fes

Enclimaml izer park wilthnul Fnslisrl izor park with
aprimklers apristhlars

Widih 1% |engs) g5 ]

dntn o Em =7 14

dmto < 1dm L 11

Lo iz = 1han 2 10

I5m Lz = ZMin 1 & ne

2l e < Zém I.e HES

Zhmte < Zim 1A i

Zdm e < 3im L o

Fdm iz e t4m i3 HE

44 iz < 5Rm [N e

SHm b o B Lo n=

Without sprinklers / bE3 cripuHkiepy
Q= 13 x30x3 =17 m3/s = 421,200 m3/h

46.8 ACH

Car park features XapakTepucT1km Ha NapKMHra

Height: 3.0 m / BucouvHa
Width: 30 m / WWnpuHa
Length: 100 m / dbmxmHa
Area: 3,000 m? / oy
Volume: 9,000 m3/ Obewm

Qgre= VXWX H

With sprinklers / CbC cripyrknepu
Q= 0.8x30x3 =72m3/s = 259,200 m?/h -

28.8 ACH ik



Ventilation requirements. Extraction
13nckBaHuA 3a BeHTUnaumnsa. IssanuaHe

BS 7346-7:2013 (Clause 9: Smoke Clearance)
YneH 9: Pa3uncreaHe Ha AnM

The main extract system should be designed to run in at least two parts, such
that the total exhaust capacity does not fall below 50% in the event of failure
of any one part and should be such that a failure in one part, do not
jeopardize the others.

[naBHaTa c1cTeMa 3a OTBeX/aHe Ha Bb3Zyxa TpsbBa Aa 6bje NpoekTVpaHa Aa
PaboTM NOHE B ZIBE YacCTW, Taka Ye OBLIMAT KanaumteT Ha OTBEXAaHe Ha
Bb3ayxa Aa He naza noa 50% B cnyyaid Ha noBpeaa Ha KOATO M Aa e YacT, U
TpsbBa Aa Oble Takasa, ue NoBpesa B eAHa YacT Aa He 3acTpallaBa
oCTaHanuTe.

In case of a parallel arrangement of two or more fans, backdraft dampers
coupled to every fan must be installed to avoid air recirculation.

B cnyuyalt Ha mapanenHo pa3noaoxeHue Ha ABa UM NOoBeYe BEHTMAATOPa,
KbM BCEKM BEHTMUNATOP TPAOBA /a ce MOHTMPAT 0bpaTHM Knamy, 3a Aa ce
n3berHe peumpkynauma Ha Bb3gyxa.

www.sodeca.com



Ventilation requirements. Extraction
13nckBaHuA 3a BeHTUnaumnsa. IssanuaHe

SODECA have Smoke Extract

BS 7346-7:2013 (Clause 9: Smoke Clearance) fans 300°C/2h and 400°C/2h

YneH 9: Pa3uncreaHe Ha AnM

All fans intended to exhaust hot gases used within a car park ventilation system
should be tested in accordance with BS EN 12101-3 (class F-300) to verify their
suitability for operating at 300 °C for a period not less than 60 minutes.

Bcuukm  BeHTMNATOPW, NpeAHa3HauyeHW 3a OTBex/JaHe Ha ropeliy rasose,
M3MON3BaHM BbB BEHTUNALIMOHHA CUCTEMA Ha MapKWHT, TpAbBa Aa 6bAaT TeCTBaHM
B cbvotBetctBe ¢ BS EN 12101-3 (knac F-300), 32 aAa ce npoBepus TaAxXHaTa
NPUroAHOCT 3a pabota npu 300°C 3a nepuos He No-mManbk OT 60 MUHYTH.

TS 12101-11:2022

All smoke and heat exhaust fans and jet fans shall comply with EN12101-3.

All smoke and heat exhaust fans and the jet fans shall be at least class F-300 without sprinklers
and F-200 with sprinklers according to EN 12101-3.

Bcnukm BEHTMNATOPK 3a OTBEXAAHE Ha AMM W TOMUIMHA, KaKTO U CTRYMHM BEHTUNATOPK, TPAOBA
Aa orroeapat Ha ENT2101-3. Beuukm BeHTUNATOPK 3a OTBEXAAHE Ha AWM WM TOMIMHA, KakTo U
CTPyVHWUTE BeHTWUNaTopu, TpAbea Aa ca noHe knac F-300 6e3 cnpuHknepy un F-200 cbe
cnpuHkaepy ceracHo EN 12101-3.




Ventilation requirements. Extraction
3nckBaHus 3a BeHTUNaumMa. M3BanyaHe

Smoke extraction fans classification / Knacndukauns Ha BeHTMAaTOpUTE 38 AUMOOTBEXAaHE

as per the European Standard EN 12101-3 “Specification for powered smoke and heat control ventilators (Fans)”
cbrnacHo esponerickua ctaHgapt EN 12101-3 ,Cneumdukaums 3a BEHTUAATOPU C e1eKTPUYecKo 3axpaHBaHe 3a yrnpaBaeHue Ha AVM 1 TonanHa”

Clase Temperatura (°C) Tiempo (min)
Fro 200 120
Fio0 300 60
Fano 400 120
Fano 400 90
Fsno 600 60
Fa - 30

All SODECA fans for removing smoke comply with the demands of the EN 12101-3 and are certified by an
independent laboratory accredited by the European Directives.
Bcrukm BeHTnnatopm SODECA 3a oTCTpaHABaHe Ha AWM OTrOBapPAT Ha n3nckBaHuATta Ha EN 12101-3 1 ca
cepTMduLIMpanHy OT He3aBMCKMMa NabopaTopus, akpeanTMPaHa No eBPOMNENCKUTE AUPEKTMBM. e

— www.sodeca.com



Ventilation requirements. Extraction
13nckBaHuA 3a BeHTUnaumnsa. IssanuaHe

Smoke extraction fans certification / Ceptudunuvpare Ha BeHTUAATOPY 38 AUMOOTBEXAaHE

EXAMPLE OF CE MARKING FOR SMOKE EXTRACTION FANS
[MPUMEP 3A CE MAPKMPOBKA 3A BEHTUJTIATOPW 3A ANMOOTBEXIAHE

il ™

éﬁ&s:n

T
o 2

DET0-CAN-NE5A

FM 12901-3
Powversd smoke and hest exhaust ventilators for use n
Construction Waorks

Resseislamies Loy Fire class F200 2005042 howrs
Motor rating Class B'Class © G

—— www.sodeca.com



Ventilation requirements. Make-up air. Fresh air supply
N3nckBaHmA 3a BEHTU1aLUNA. I'Io,u,aBaHe Ha AOMbAHUTENIEH CBEX Bb34YyX

TS 12101-11:2022

Introduction of fresh air may be realized either by natural or mechanical means or a combination of both. The
car park should be maintained “depressurized” by comparison to the other parts of the building.
BkapBaHeTO Ha CBeX Bb3AyX MOXe /[a Ce OCbLIECTBM MO eCTeCTBEH WAM MEXaHWYEeH HauWH, WAM upes
KOMOVHauma OT ageTe. MapkunHIbT TpAbBa Aa ce NoaabpXa ,06e3 HanaraHe" B CpaBHEHME C APYrUTe YacTu Ha
crpajarta.

The depressurization of the car park gives the possibility to have no spread of smoke to the other parts of the
building, for any activated activation sequence. To obtain this result, the mass flow rate of the fresh air inlet
should be less than the mass flow rate of the extraction.

Cb3/aBaHETO Ha MoJHanAraHe Ha MapkMHra AaBa Bb3MOXHOCT Ja HAMa Pa3npocTpaHeHme Ha AMM KbM
ApyruTe YacTm Ha Crpazata, Npu BCsAKa 3ajelcTBaHa MOCAeA0BaTeNHOCT Ha akTMBMpaHe. 3a Ja ce NOCTUrHe
TO3W PEe3yNTaT, MacoBMAT A€OUT Ha BXOZAa 3a CBEX Bb3AyX TpAbBa Aa ObAe MO-ManbK OT MacoBMA A€OUT Ha
OTBEXZaLUMA Bb3AyX.
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Ventilation requirements. Make-up air. Fresh air supply
N3mnckBaHuA 3a BEHTW1aLUNA. I'Io,u,aBaHe Ha AOMbJAHUTENEH CBEX Bb34YyX

UNE 100166:2019 (Spanish Standard for Car Park Ventilation)

Car park areas should be kept in depression in order to minimise the risk of leakages of smoke or
gases into adjacent spaces. When fresh air supply is provided mechanically, the supply airflow should
be limited to a maximum capacity of 80% of the extraction airflow.

[lapkunHruTe TpsbeBa Aa ce NoAAbpXKaT B MoAHaNAraHe, 3a Aa

ce ceede 40 MUHUMMYM PUCKBT OT

N3TM4aHe Ha ANM UM Ta30BE B CbCeAHUTE TPOCTPAHCTBA. Korato mojaBaHeTO Ha CBexX Bb34yX Ce
ocnrypAaBa MeXaHMYHO, TMOTOKbBT Ha MNoJaBaHNA Bb34YX Tpﬂ6Ba Ja 6'b,ﬂ,€ OrpaHnyeH 40 MakCMaJieH

kanaumtet oT 80% OT NOTOKa Ha U3BAMYAHMA Bb3AYX.

Quoo= Qertracion X 08 = 406,800 m/h x 0.8 = 325,440 m3/h

AIRFLOW TO CONSIDER FOR
THE SUPPLY FANS SELECTION
325.440 m%lh




Ventilation requirements. Make-up air. Fresh air supply
N3mnckBaHuA 3a BEHTW1aLUNA. I'Io,u,aBaHe Ha AOMbJAHUTENEH CBEX Bb34YyX

TS 12101-11:2022

All smoke and heat exhaust fans and the jet fans shall be at least class F-300 without sprinklers and
F-200 with sprinklers according to EN 12101-3. The same shall apply to supply fans which may be
exposed to direct radiation from a car in fire.
Bcuukn BeHTMNATOPK 3@ OTBEXAAHE Ha AWM W TOMAMHA, KaKTO W CTPYMHUTE BEHTMAATOPK, TpAbBa Aa
ca noHe knac F-300 6e3 cnpuHknepu 1 F-200 cbe cnpurHknepu cbrnacHo EN 12101-3. ChuioTo Baxm

M 33 MPUTOYHUTE BEHTUAATOPM, KOMTO MOraT Aa ObAaT M3NOXEHW Ha NPAKO NbYEHWE OT ropall
ABTOMOOUII.

So, we can say that when supply fans are located within the risk zone, they must have
the same certification than the smoke extraction fans.

Taka, 4e MOXeM Ja Kaxewm, 4e Korato BEeHTMNaTopuTe 3a MNojaBaHe Ha Bb3AyX Ca
Pa3MONOXEHN B PUCKOBATa 30Ha, Te TpAbBa /Ja MMaT CblUMs cepTndmKkaT Kato
BEHTMNATOPUTE 33 AMMOOTBEXAAHE.

c{ﬁe Clasr Temperamira °7) T (mdni

T Fua 116 130
Fioa Rl L))

ll-;-n-rn-l Fia 1ixl 130
R et it rrm Fon o =
O W Faca f¥l il __'__,—'-"'--'_
\ eyt o Fi - = -

_ﬂ___f www.sodeca.com
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Principles of impulse ventilation
[IPMHUMNM Ha UMMNyACHaTa BEHTUAALMA

Impulse ventilation is based on reproducing the longitudinal ventilation systems applied to tunnels, creating
an air front with a great enough air speed in the area to be ventilated as to push the smoke to the
extraction points. Jet fans are installed to move the air mass and so the smoke, from the fresh air supply
points to the extraction points using the induction phenomenon.

IMnyncHaTa BeHTMNAUMA Ce OCHOBaBa Ha Bb3MPOM3BEXAAHE Ha HAANbXHWUTE BEHTUNALMOHHM CUCTEMM,
npunaraHn B TyHENWTe, Cb3AaBaliki Bb3AyleH GPOHT C A0CTaTbYHO ronsmMa CKOPOCT Ha Bb3/yXa B 30HaTa,
KOATO Lle Ce BEeHTMAMpa, 3a Aa M3Tnacka AMMa KbM TOUKMTE 3a OTBEXAaHe. MHCTanmpar ce CTpyiHM
BEHTMNATOPW, KOMTO MpemMecTBaT Bb3AylHaTa Maca M Mo TO3WM HauMH AMMa OT TOUKMTE 3a MojaBaHe Ha
CBEX Bb3/yX KbM TOUKMUTE 3a OTBEX/AaHe, M3MoN3Balkn GeHOMeHa Ha MHAYKLMS.

— www.sodeca.com




Principles of impulse ventilation
[MTpMHUMNKM Ha MMMNyICHaTa BEHTUAALMSA

So, the big difference with mechanical ventilation employing duct works is that ducting nets
inside the car park are replaced for a matrix of jet fans.

[onamara Pa3iKa npn MexaHn4dHata BEHTWIAUNA, M3T013Balla Bb34yXOBOAM, €, Ye MPEXUTE
OT Bb34yxOBOAN BbTPE B MapPKMHIa Cce 3aMeHAT C MaTpKua OT CprIZHI/I BEHTNN1ATOPN.

www.sodeca.com
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Principles of impulse ventilation
[MpMHUMNKM Ha UMNyICHaTa BEHTUAALMSA

The intake and extraction openings should be arranged in such a way that cross ventilation is favored due to
the action of the jet fans.

OTBOpI/lTe 3a noJaBaHe W UMN3XBbPJAHE Tpﬂ6Ba Ja 6bﬂaT Pa3rnojioKeHW 110 TakKbB Ha4MH, Y€ Ja Ce
6J'IaFOI_Ipl/IﬂTCTBa KPbCTOCaHaTa BeHTW1aUMA, Mopaimn AGPICTBI/IGTO Ha CprVIHVITe BEHTN1ATOPN.
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Principles of impulse ventilation
[MTpnHUMAKW Ha UMNYACHATa BEHTUAALMA

Inside a carpark the air movement through the storey is difficult because of the obstruction of cars and
parts of the structure.

BbTpe B MmapkumHra ABWXEHMETO Ha Bb3/Ayxa MPe3 eTaxa e 3aTpyAHEeHO nopaan MNpenarcTBus, KOWUTO
3aTPyAHABAT aBTOMOOUAMTE M YacTM OT KOHCTPYKLMATA.

There is a tendency to create rapid flows in the
lanes, and recirculation in the parking areas, and
the pressure drop inside the carpark s
considerable.

ChlLUECTBYBA TEHAEHLMA 3a Cb3JaBaHe Ha Obp3u
NOTOLM B NEHTUTE U peumpkynalms B 30HUTE 3a
napkMpaHe, a CnaZbl Ha HandraHeTo BbTpe B
NapKMHra e 3HauuTENEH.




Principles of impulse ventilation
[MTpMHUMNKM Ha MMMNyICHaTa BEHTUAALMSA
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This creates inefficient ventilation, recirculation, and “dead spots” or zones where there is no air movement.
ToBa Cb3aBa HeedeKTMBHa BEHTUNALIMSA, PELMPKYNALMA U ,MbPTBM 30HN" UM 30HK, KbAETO HAMA ABMXEHME Ha
Bb34yXa.

www.sodeca.com



Principles of impulse ventilation
[MTpnHUMAKW Ha UMNYACHATa BEHTUAALMA

For this reason, jet fans are installed in order to create a uniform flow, and overcome the inside pressure drop,
reducing the static pressure needed for the extraction fans.

[opaay Ta3u npuumMHa Ce MOHTMPAT CTPYMHWM BEHTMNATOPW, 3a Ja Ce Cb3Aajle PaBHOMEpPEeH MOTOK U Ja ce
rnpeogosiee BbTpeWHWA CMad Ha HaJIAraHeTo, HamManaBamkM CTaTUYHOTO HaAraHe, H€O6XO,£I,I/II\/IO 3ad M3CMYKBaLLM
BEHTM1IATOPWU.

THTAMP




Principles of impulse ventilation
[MpMHUMNKW Ha UMNyICHaTa BEHTUAALMA

This produces a uniform ambient in the basement without “dead spots”.
ToBa Cb3/laBa paBHOMepPHa aTMocdepa B cyTepeHa/rapaxa 6e3 ,MbpTBM 30HN",

12000
EHLES
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Ed.41
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11.27
E.EL
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.26
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Principles of impulse ventilation
[MpMHUMNKM Ha UMNyICHaTa BEHTUAALMSA

Jet fans are installed just under the ceiling.

So, a reduced height is required in order to allow the circulation of cars under them.

Bentmnatopute mn LJET" ca MOHTMpPaHM TOUHO Noj TaBaHa. CreaoBaTenHo € HeobxoAMa HaManeHa
BMCOYMHA, 3a Aa Ce MO3BOAN ABUXKEHNETO Ha aBTOMODWAM MOA, TAX.

The impulsion of air is made downwards in order to avoid obstruction with the structure.
MIMMYyNChT Ha Bb3/yxa Ce OCbLIEeCTBABA Ha0y, 3a Aa ce M3berHe 3anylBaHe Ha KOHCTPYKLUMATA.

www.sodeca.com



Principles of impulse ventilation
[TPMHLUMNM Ha UMMNyICHaTa BEHTUAALMA

The impulsion of a small volume of air at high speed, induces the movement of big volumes of air at low
speed. As the air stream advances, the velocity at the centre line of the air stream decreases, but the
amount of air moved increases. This is due to the mixture that occurs between the air from the air stream
and the air adjacent to it.

MIMNYNCHT Ha Maabk 06eM Bb3/lyX C BUCOKa CKOPOCT NPeAM3BMKBa ABUXEHME Ha rONeMM 06eMU Bb3/yX C
HcKa ckopocT. C HanpeABaHETO Ha Bb3AyLLUHMS NMOTOK CKOPOCTTa B LIEHTPaNHaTa My IMHWS HaMansBa, HO
KONMYECTBOTO MPEMECTEH Bb3AyX Ce yBenMuaBa. ToBa Ce AbMKM Ha CMECBaHETO, KOeTo ce Mosy4aBa
MEX/Y Bb3ZyXa OT Bb3AyLLIHWUA NOTOK U Bb3/yxa B CbCEACTBO C HErO.

—
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Principles of impulse ventilation
§%ECA [MTpyHLUMNM Ha MMNYJICHaTa BEHTMUAALMA
A

- Depending on the type of jet
" fan and the obstructions in
5 the car park, the volume of
I air moved by jet fans can be
from 3 up to 5 times the air
a that passes through the fan
. itself.
B 3aBMCMMOCT OT BMAA Ha
BEHTMATOPA U
y NPENATCTBMATA Ha NaPKMHIa,
| 06eMbT Ha Bb3/yXa, BMXKEH
OT BEHTUNATOPUTE, MOXE A3
6bae OT 3 A0 5 NbT No-
i rONAM OT Bb34yXa,
: NpeMMHaBall, Npe3 camms
BEHTMATOP.

._.;".l_ 1
i

'
[

Volume of air moved by jet fan > volume of air that passes through the jet fan
Obem Ha Bb3Ayxa, MpemMecTeH OT CTPyeH BeHTMAaTop > obem Ha Bb3Ayxa, -
KOWTO NpPeMnHaBa npe3 CTPYWUHUSA BEHTUAATOP o



Principles of impulse ventilation
§%ECA [TPMHLUMNM Ha UMMNyICHaTa BEHTUAALMA
A
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Principles of impulse ventilation
[TPMHLUMNM Ha UMMNyICHaTa BEHTUAALMA

Jet fans are defined by the airflow that passes through them and by
their thrust. The use of thrust is useful for calculations of tunnel
ventilation since it is a one-dimensional calculation in which we
calculate adverse forces to the movement of air in the tunnel that we
must counteract with the thrust of the jet fans.

CTpyMHWUTE BEHTMNATOPK Ce AePUHMPAT OT Bb3AYLIHMA NOTOK, KOWTO
MpeMrHaBa npes TAX, W OT TaAxHaTa Tara. V3non3saHeTto Ha Tara e
MONE3HO 33 MU3UMCNEHMA Ha TyHENHa BEHTUNALIMA, TbiA KaTo TOBa €
eJHOMEPHO V3YUCIEHME, NPW KOETO M3YMCAABAME HEDNArONPUATHM
CUIN Ha [ABWMXEHMETO Ha Bb3Ayxa B TyHena, Ha KOWUTO TpabBa Aa
NPOTVBOAENCTBAME C TAraTa Ha CTPYMHUTE BEHTUNATOPM.




Principles of impulse ventilation
[IPMHUMNM Ha UMMNyACHaTa BEHTUAALMA

In the case of car parks, the problem is basically two-dimensional, so
the one-dimensional calculation of tunnels is not useful. This is why the
jet fan cone or dart is defined.

B cnyyas ¢ napkuHrute, NpobaemMbT € OCHOBHO ABYM3MEPEH, Taka ue
e/IHOMEPHOTO M3UMCNEHME Ha TyHeAn He e nonesHo. ETo 3aulo ce
AedVHMPa KOHYChT WK CTpenata Ha CTPYMHMA BEHTUAATOP.

The cone gives information about the area of influence of the jet fan
and the velocity at the centerline of the air stream. To maximize the
efficiency of each jet fan, we recommend installing the following fan
when the air speed at the centerline of the air stream drops to 1 m/s.
KoHycbT fAaBa MHbOPMaLMA 3a 30HaTa Ha BAWSHME Ha CTPYMHMUSA
BEHTMNATOP M CKOPOCTTa B LIEHTPaNHaTa AMHWUA Ha Bb3AyLIHWUSA MOTOK.
3a Ja Cce yBe/MYM MaKCMManHO edeKTMBHOCTTa Ha BCEeKM CTpyeH
BEHTMNATOP, MpenopbyBamMe Ja Ce MOHTVMpa CneBall, BeHTWUIaTop,
KOraTO CKOPOCTTa Ha Bb3AyXa B LEHTpanaHaTa JVHWA Ha Bb3AyWHWS
MOoTOK nagHe Ao 1 m/s.

www.sodeca.com
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Principles of impulse ventilation
[MTpnHUMAKW Ha UMNYACHATa BEHTUAALMA
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let length x (m 3146
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Principles of impulse ventilation
[TPMHLUMNM Ha UMMNyICHaTa BEHTUAALMA
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Principles of impulse ventilation
%ECA [TPMHLUMNM Ha UMMNyICHaTa BEHTUAALMA Designfoint  (at Rpmmax)
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Principles of impulse ventilation

|_|pI/IHLI|I/II'II/| Ha UMMY/Z1ICHaTa BEHTU1aUNA

Maximizing jet fans effect:

We recommend placing the jet fans on the roadways so
that the direction of the air flow matches the direction of
the roadways in the longitudinal direction in order to
minimize the risk of obstruction of the air flow by vehicles
parked nearby from the fan outlet.

Makcrmmn3npaHe Ha edekTa Ha CTPYMHUTE BEHTUNATOPU:

[lpenopbyBaMe Aa MOCTaBUTE CTPYMHWTE BEHTUNATOPM
MO MbTHWTE MAaTHa Taka, Ye MocokaTa Ha Bb3AyLIHMUA
MOTOK Ja CbBMaZa C MOCOKaTa Ha MbTHMTE TMaTHAa B
HaZ/bXHa MOCOKa, 3a Ja Ce CBeAe A0 MUHUMYM PUCKbLT
OT Bb3MPEMNATCTBAHE Ha Bb3AYLIHMA MOTOK OT MPEBO3HM
CpeAcTBa, MapkuMpaHu  HabaM3o A0 M3xoda  Ha
BEHTMNATOPA.




Principles of impulse ventilation
[MTpnHUMNKW Ha MMMNy/ICHaTa BEHTUAALMSA

AREA = 3.000 m?
BS 7346-7:2013 HEIGHT =3 m

VOLUME = 9.000 m3
Care should be taken to ensure that the number of jet fans| EXTRACTION AIRFLOW= 90.000 m3/h

activated does not induce the movement of a volume of airl INDUCED AIRFLOW BY JETFANS: 9x25.000 m3/h = 225.000

greater than that which the extract fans are capable of

extracting.
TpAbBa Aa ce BHWMMaBa OPOAT Ha akTMBWMPaHUTE CTPYMHM
BEHTWUNIATOPW A3 He MPEeAV3BMKBA ABMXKEHNE Ha OBEM Bb3AyX, EXTRACTI

CNOCODOHM A1a U3BAMYAT.

TS 12101-11:2022 L A = /) 3
When jet fans are used, the mass flow rate extracted by the
powered smoke and heat exhaust ventilators (i.e. the main , |ﬂ |—H
extract fans) should exceed the total mass flow rate of air and m
smoke induced by the jet fans system.
Korato ce m3nonseat CTpyMHW BEHTMNATOPM, MACOBMAT AebUT, FRESH AIR

M3BAMYAH OT BEHTUIATOPUTE 3a AWM M TOMVHA C eNeKTPUYECKo
3axpaHBaHe (T.e. OCHOBHWTE BEHTMAATOPW 3a W3BAMUaHE),
TpsAbBa Aa HaJBWLLIaBa ObUIMA MaCcOB AeOUT Ha Bb3ayxa U AnMa,
VHAYyLUMPaH OT CUcTemata CbC CTPYMHM BEHTUAATOPM.

ClLIDDI \/

.000 m3/h < 90.000 m3/h




Principles of impulse ventilation
AT,
%&QECA [MpMHUMNK Ha MMNyICHaTa BEHTUAALMA

AREA = 3.000 m?

HEIGHT =3 m

VOLUME = 9.000 m?3

EXTRACTION AIRFLOW= 90.000 m%h

INDUCED AIRFLOW BY JETFANS: 3x25.000 m3/h

EXTRACTION

_ o 4 - -

= - | =

| | ] L]
- - -

FRESHAR =

SUPPLY

INDUCED AIRFLOW < EXTRACTION B
AIRFLOW -
75.000 m3/h < 90.000 m3/h .

-—"_'_- i
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Principles of impulse ventilation
[IPMHUMNM Ha UMMNyACHaTa BEHTUAALMA

Influence of beams and similar obstacles
BansHme Ha rpeam n noA0bHW NpenaTcTBuS

Resistance to airflow caused by beams or obstructions on the ceiling must
be taken into account when locating jet fans.

[Mpn pasnonaraHeTo Ha CTPYMHW BeHTMNATOpW TpsbBa Aa ce B3eme
npeABWA CbNPOTUBAEHNETO Ha Bb3AYLUHWSA MOTOK, MPUUMHEHO OT rpeau
WAV NPENATCTBMA Ha TaBaHa.

We recommend installing the jet fans below the level of nearby obstacles
which are perpendicular to the air stream. In case this is not possible, the
lowest part of the fan should not be higher than the lowest part of the
nearest obstacle.

The air jet must be directed at an angle to avoid obstacles.
[MpenopbyBaMe MOHTUPAHETO Ha CTPYMHMTE BEHTUAATOPW NOA HMBOTO Ha
6AM3KUTE MPEnATCTBUA, KOUTO Ca MNEePneHAMKYNApHM Ha  Bb3AyLUHMSA
MoTOoK. B cCayya 4ye TOBa He € Bb3MOXHO, HaM-HWMCKaTa 4acT Ha
BeHTUnatopa HE tpabea Aa e no-BMCOKa OT HaM-HMCKaTa YacT Ha Han-
6N1M3KOTO NPEnATCTBUME.

Bb3aywHata cTpys TpsbBa fAa Obje HacoueHa MOJ brbj, 3a JAa Ce
n3berHaT NpenaTcTemA.




Principles of impulse ventilation
[TPMHLUMNM Ha UMMNyICHaTa BEHTUAALMA

Influence of beams and similar obstacles T T R T T T T T T
BanaHue Ha rpean n noA0OHW NpenAaTCcTBuMS T
¥ 1. &
TS 12101-11:2022 (Annex B) ay s Ly
] L
When beams, ducts and other similar obstacles are more h #

than 20 cm in depth and laid across the direction of air
flow, the jet fan shall be positioned according to Figure

i

B.2. In the case of beams, the lowest point of the jet fan

Petleerarz angle a s 127 Lheidive el eooietngmal 2o Fan e m
may not be higher than the lowest point of the beam. This R T p—
is illustrated by distance A in Figure B.2. U = kestghs of the et 2 Reworaible mord ot fam T
Key
| e Can
Korato  rpean, Bb3gyxoBOAM M Apyrn  nogobwm o B
NpenatcTBna  ca ¢ AbnbounHa Hag 20cm  m ca i S e e SRR
Pa3MONOXEHN HAMPEYHO Ha MOoCoKaTa Ha Bb3AyLUHMA
MOTOK, CTPYMHWAT BEHTUAATOP TPAOBa Aa Ce NO3MUMOHMPA
cbrnacHo ®durypa b.2. B cayyain Ha rpeam, Ham-HMCKaTa
TOYKa Ha CTPYWHMA BEHTMAATOP He MOxe Ja bbae no-
BMCOKA OT Hal-HMCKaTa TOYKa Ha rpejata. loBa e
MNKOCTPWPAHO C pa3ctoaHme A Ha Ourypa b.2. e
_I--'-'_'-'-'_--'_
___,__,—'-"
_ﬂ___f www.sodeca.com
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Principles of impulse ventilation
[MpMHUMNKM Ha UMNyICHaTa BEHTUAALMSA

Influence of beams and similar obstacles
BansHme Ha rpeam n noA0bHW NpenaTcTBuS

At SODECA we have carried out CFD simulations
to find out the deflection angle of the air stream
from our jet fans based on the angle given to the
deflectors.

B SODECA nposenoxme CFD cumynaumm, 3a Aa
OonpesenyM brbjla Ha OTKIOHEHWE Ha Bb3AyLHWA
MOTOK OT HaWuTe CTPYWMHU BEHTUNATOPU Bb3
OCHOBAa Ha bIb/a, AaJeH Ha AednekTopuTe.

www.sodeca.com



Design tips

CbBeTu 3a npoeKkTupaHe



Design tips / CbeeTn 3a npoektnpaHe

Fresh air supply points position
PaznonoxeHue Ha mo4Ykume 3a Nno0as8aHe Ha c8ex 8b30yX

Eﬁ el

Fresh air supply points should be located close to escape staircases, so
occupants find fresh air when moving towards them. They should also
be near ramps or other openings to the outside from where fresh air
can enter the car park in order to be a supplement of the air that enters
the car park by natural means.

‘QLLJJJ_ ]

1%

o

TouykmTe 3a nNojaBaHe Ha CBexX Bb34yXx Tpﬂ6Ba Ja 6'bﬂ,aT Pa3MoJIOXKEHN

61130 A0 eBakyalUMOHHM CTbabuLLa, Taka Ye obutatennte Aa Morat Aa ;—E...

MoJy4aBaT CBEX Bb3AyX, KOrato ce NPuABWMXKBaT KbM TAX. Te Tpabea Aa |

ca 1 61130 40 pamnu UK APYr OTBOPU HABBbH, OTKbAETO CBEX Bb3AyX 1 | £

MOXe [a BAM3a B MapKWHra, 3a Aa AOMbJHM Bb3AyXa, KOMTO BAM3A B m T TR

MapkKnHra no ectectBeH M.

In the example we see staircases scattered throughout the parking area and a single entrance ramp in the top-right
hand side. Therefore, the location of fresh air supply points should be on the right-hand side or at the top.

B npnMepa BMXaamMe CT'be6|/IL|_l|a, Pa3nPbCHATV M3 MaPKKHra, 1 €llHa BXOAHa paMlia B TOpHNA AECEH bIbll.
CnepoBaTenHo, TOUKMTE 3a NOJaBaHe Ha CBEX Bb34yX Tpﬂ6Ba Ja 6'b,£LaT OT AACHaTa CTpaHa nan OTrope. e

—— www.sodeca.com



Design tips / CbeeTn 3a npoekTnpaHe

Extraction points position
[To3uyus Ha mo4Ykume 3a ekCmpakyus

e
i Fo i

Fresh air supply points and extraction points should be ol - gp e

located in opposite sides in order to help cross K | r %

ventilation. L I I

TOYkMTE 3a MOAABAHE M W3XBBPAAHE Ha CBEX Bb3/yX = ; T BT [ oy,

TPAGBa fAa ObAaT Pa3MNONOXEHW OT MNPOTUBOMONOXKHM :J ' LB

CTpaHw, 3a Ja ce yAecH1 KpbCTocaHaTa BeHTUAaLUMA. ' M:H

Therefore, in case example, the extraction openings
should be located on the left-hand side or at the bottom.
CneaoBaTenHo, B TO3M CNydald, OTBOPUTE 3a M3XBBLPASHE
TpAGBa Aa ObAAT Pa3MONOXeHW OT AsfBaTa CTpaHa Wau
OTAONY.

—— www.sodeca.com



Design tips / CbeeTn 3a npoektnpaHe

Extraction points and fresh air supply points position
Pa3nonoxeHue Ha TOUKMUTE 3a NoZaBaHe M U3XBbPSHE Ha
CBEX Bb3/yX

Taking into account everything said so far, we already can place the extraction
points and the fresh air supply points.

KaTto ce vMa npeaguma BCUUKO Ka3aHO AOTYK, Beue MOXEM Aa Pa3noaoXmM TOuKUTe
3a M3XBBP/IFHE Ha Bb3JyXa M TOUKMUTE 3a MOZAaBaHe Ha CBEX Bb3JyX.

The extraction points should be placed on the left-hand side and the fresh air supply
points on the right- hand side.

TouknTe 3a OTBeXJaHe Ha Bb3ayxa TpsbBa Aa ObaaT pPa3noONOXeHW OT AsBaTa
CTPaHa, a TOUKWTE 3a NOZaBaHe Ha CBEX Bb3/yX OT AACHaTa CTpaHa.

Air circulation from the right-hand side towards the left- hand side will sweep
pollutants or smoke in case of a fire from the point where they are generated to the
extraction points.

Linpkynaumata Ha Bb3ayxa OT AfcHaTa CTpaHa KbM /siBaTa CTpaHa Llie OTHece
3aMbPCUTENUTE AW AMMA B CyYaid Ha MOXap OT MACTOTO, KbAETO Ce reHepupar, A0

TOYKNTE 3a OTBEX/aHE Ha Bb3/yXa.

PN

ﬂ-i;um T e I.E_i;_ :'..I
iﬁ:ﬁl TRy e ke Lz
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Design tips / CbeeTn 3a npoektnpaHe

A,
SODECA |
b 4 Fresh air supply points position w L—l;}_ e
PaznosioxeHue Ha moykume 3a no0dsaHe Ha C8exX 8b30yX [ —1,, “f “~uem e
~ ﬂe IR
I -
The arrangement of the fresh air supply points should B L
be uniform across the whole width of the car park. - I ' ﬁ '
Pa3nonoxeHWeTo Ha ToukMTe 3a MoJaBaHe Ha CBEX e NN LA S
Bb3Ayx TpabBa Aa 6bae paBHOMEPHO MO LAnaTa Z'H}L "k itll N
LIMPMHA Ha MapKKHra. '—?"l ; H"]
= i z
Ideally, a duct along the right-hand side of the car _i' | e
park with grilles evenly distributed. SEL 5
B maeanHus cnydain, Bb3ayxoBOA MO AsAcCHaTa CTpaHa _ﬂ} § ﬁ C
Ha MapKMHra ¢ PaBHOMEPHO Pa3npeAeneHn PeLLeTKy. ﬁ IR




Design tips / CbeeTn 3a npoektnpaHe

Fresh air supply points position
PasnosoxeHue HaG mo4Ykume 3a no0asaHe Ha cgex 8b30yx

The distance between two fresh air supply points should be not more
than 60m transversally to the main air flow direction, and the distance
between any fresh air supply point and the longitudinal walls of the
car park should be no more of 30m.

Pa3cTosHMeTo Mexay ABe TOUKM 3a MojaBaHe Ha CBEX Bb3AyX He
TPs6Ba Aa Obae noBeve oT 60M HampeyHo Ha OCHOBHATa MOCOKA Ha
Bb3AYLIHMSA MOTOK, a Pa3CTOfHMETO MeX/y BCska Touka 3a rnojaBaHe
Ha CBEX Bb3AyX U HAANbXHUTE CTEHM Ha MapKMHra He TpsbBa Aa 6bae
noseue ot 30m.

As per UNE 100166:2019

Max M=
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Design tips / CbeeTn 3a npoektnpaHe

Fresh air supply points position
PasnosoxeHue HaG mo4Ykume 3a no0asaHe Ha cgex 8b30yx

Fresh air supply points should be located in the lower half part of the car
park height. Alternatively, they can be placed using the entire height of
the car park as long as the activation of the mechanical supply points is
delayed until the moment the jet fans are activated (in the event of a
fire).

ToukuTe 3a NOZaBaHe Ha CBEX Bb3Ayx TpAbBa Aa 6bAAT Pa3noAOXeHN B
JO/HaTa NONOBMHA Ha BMCOYMHATA Ha MapkuHra. Kato antepHatvga, Te
MoraT Aa 6baaT pa3noaoXeHu Mo UanaTta BUCOUMHA Ha MapkumHra, cTura
aKTMBMPAHETO Ha MEeXaHW4HMTEe TOUKM 3a MojaBaHe Aa ce 3abasu A0
MOMEHTa Ha 334eMCTBaHe Ha CTPYMHWTE BEHTUAATOpW (B Clydant Ha
noxap).

This is intended to avoid that the air entering the car park through the
mechanical points does not favour the de-stratification of the smoke
layer in the event of a fire.

ToBa e NpesHasHaYeHo Aa ce NPeAoTBPaTU CUTyaLMa, B KOATO Bb3AyXbT,
HaBAM3all, B MapKWMHra Mpe3 MexaHW4HWUTe TOUKWM, He GaaronpuaTcTBa

Aectpatndurkaumata Ha AMMHKUA CI0M B C1yYai Ha noxap.
As per UNE 100166:2019

ceiling allowing good visibility
below it

Fresh air supply
point at the bottom

d__f"’g www.sodeca.com
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Design tips / CbeeTn 3a npoekTrpaHe

Extraction points position / [1031uma Ha TOUKUTE 3@ U3XBbPISHE

TS 12101-11:2022 (Annex B) and UNE 1000166:2019

The maximum distance between 2 extraction points should be
limited up to 60 m, between an extraction point and the
boundaries of the car park it should be limited up to 30 m, and
the flow rates should be similar between the extraction points.
MakCMManHOTO pPa3CTofaHMe Mexzay 2 TOUKM 338 U3XBBbPAAHE
TpsbBa faa Obae orpaHMueHo a0 60m, Mexay Touka 3a
eKCTpakuma W TrpaHuuUMTE Ha NapkuHra TpsabBa Ja Obae
orpaHuuyeHo a0 30M, a aebutmte TpsbBa Aa ObAAT CXOAHM
MEX Y TOUKUTE 33 U3XBBPASHE.
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Design tips
CbBeTn 3a npoekTnpaHe

Case example / lMpumep

AIRFLOW TO CONSIDER FOR THE
EXTRACTION FANS. SELECTION|
406,800 m3/h

AIRFLOW TO CONSIDER FOR THE
SUPPLY FANS SELECTION
325,440 m3/h

THT/IMP-0O-UNI-45-2/4T-3-F-300

INDUCED AIRFLOW BY JET FANS:
7x50,000 = 350,000 m3/h
INDUCED AIRFLOW < EXTRACTION

AIRFLOW B Rp—
350,000 m3/h < 406,800 m3/h i
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Design tips / CbeeTn 3a npoektnpaHe

Partially enclosed area / YactnuyHO 3aTBOpEHa 30Ha

Any partially enclosed area with a surface greater than 500 m2 should have a fresh air supply point, or an
extraction point therein.

BCAKO YaCTMUHO 3aTBOPEHO NMPOCTPAHCTBO C Mol no-roasma oT 500 M* Tpabea Aa MMa Touka 3a NnojasaHe
Ha CBEX Bb3/yX MM TOUKa 3a M3XBbPAAHE Ha Bb3/yxa B Hero.

As per UNE 100166:2019
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Design tips / CbeeTn 3a npoektnpaHe

CFD case of poor supply and exhaust placement. Air movement CFD results
CFD cay4all Ha owo pasnoaoxeHue Ha No0agaHemo U U3x8bp/IsHeMo Ha 8b30yXa.
Pe3ynmamu om CFD modesnupaHe 3a 08uxeHUemo Ha 8b30yxa.

FRESH AIR SUPPLY ~ "

EVACUATION POINT +
EXTRACTION -

www.sodeca.com



Design tips / CbeeTn 3a npoekTrpaHe

CFD case of poor supply and exhaust placement. Smoke CFD results

CFD cnyyali Ha 10Wo pasnosioxeHue Ha N00asaHemo U U3xebp/IsHemo Ha 8b30yXa.

Pe3ynmamu om CFD modesnupaHe 3a duma.
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AIR RECIRCULATION
FRESH AIR SUPPLY
EVACUATION POINT

EXTRACTION

Design tips / CbeeTn 3a npoekTrpaHe

CFD case of poor supply and exhaust placement. Air movement CFD results
CFD cayqal Ha 100 pa3nosoxeHue Ha No0agaHemo u U3x8bpIIHEMO HA 8b30yXa.
Pe3ynimamu om CFD modenupaHe 3a 0guxeHuemo Ha 8b30yxa.
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Design tips / CeeeTn 3a npoexktnpaxHe

CFD case of poor supply and exhaust placement. Smoke CFD results
CFD cayqal Ha 100 paznosioxeHue Ha No0agaHemo u U3x8bpIIHEMO HA 8b30yXa.
Pe3ynimamu om CFD modenupaHe 3a duma.
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Design tips / CbeeTn 3a npoektnpaHe

CFD case of good supply and exhaust placement. Air movement CFD results
CFD cayyqal Ha 0obpo pasnosioxeHue Ha N00AsaHemo U U3xgbpissHemo Ha 8b30yxa.

Pe3ynimamu om CFD modenupaHe 3a 0guxeHuemo Ha 8b30yxa.

FRESH AIR SUPPLY

EVACUATION POINT
EXTRACTION




Design tips / CteeTn 3a npoexktrpaxHe

CFD case of good supply and exhaust placement. Smoke CFD results
CFD cnyyqal Ha 0obpo pasnosioxeHue Ha N00AsaHemo U U3xgbpissHemo Ha 8b30yxa.

Pe3ynimamu om CFD modenupaHe 3a duma.

I _,_F:-'fﬂd_'- www.sodeca.com
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Design tips / CbeeTn 3a npoekTrpaHe

Extraction shafts / LLlaxtn 3a u3xsvpisHemMo Ha 8b30yxa

Extraction shafts should be sized for a maximum air velocity of 10 m/s and have a maximum ratio of sides of 4:1.
M3xBbpadwmre Wwaxtm TpAabBa Aa Ca Opa3MepeHM 3a MakCMMasHa CKOPOCT Ha Bb3ayxa oT 10 m/s u aa wmar
MaKCMMaNHO CbOTHOLLEHME Ha CTpaHuTe oT 4:1.

As per UNE 100166:2019 f

0 {

M. 10 ms
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Design tips / CbeeTn 3a npoekTrpaHe $

Extraction openings / OTBOpW 3a U3XBBASHETO Ha Bb34yXa

TS 12101-11:2022 (Annex B)

The velocity of air within air openings which are used for
escape should not exceed 5 m/s. —— —
CKOpOCTTa Ha Bb3AyXa BbB Bb3AyLIHWUTE OTBOPW, M3MON3BaHM II = - i
3a eBakyauusa, He TpAbBa Aa HajBuLWwaea 5 m/s.

In the event that the extraction shaft is connected to more than
one floor, extraction openings should be provided with

LRI gy (1R

motorized smoke dampers. SUICKEan
B ciyyai ue BeHTMNaUMOHHATa LWaxTa ODC/MyxBa Moevye OT
eanH eTax, OTBOpWUTEe 3a BeHTWaumda TpAbBa JAa Obaar SCDLM-MA
Ml s d ok e

CHabAEeHM C MOTOPU3MPaHM AMMOOTBOAHWV KNarm.

As per UNE 100166:2019

d__f"’g www.sodeca.com



Design tips / CbeeTn 3a npoekTrpaHe

Fresh air supply shaft / Laxtv 3a nodasaHe Ha 8v30dyxa

Fresh air supply shafts should be sized for a maximum air velocity of 8 m/s and have a maximum ratio of sides of 4:1.
LLlaxTnTe 3a NOAaBaHe Ha CBEX Bb3Jyx TPAOBa Aa Ca OPa3MePEHM 3a MakCMMaaHa CKOPOCT Ha Bb3Ayxa OT 8 m/s 1 Aa umar
MaKCWMMaHO CbOTHOLEHWE Ha CTpaHuTe OT 4:1.

As per UNE 100166:2019 f

d__f"’g www.sodeca.com
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Design tips / CbeeTn 3a npoekTrpaHe

Fresh air supply openings / OTBOpM 3a NogaBaHe Ha Bb3ayxa

TS 12101-11:2022 (Annex B)

The maximum air velocity at the air inlet to the activation zone
should not be greater than 2 m/s.

MakcrManHaTa CKOpOCT Ha Bb3/yxa Ha MojaBaHe KbM 30HaTa He
TpAbGBa Aa 6bae No-rondmMa Ot 2 m/s.

Fresh air supply openings should be sized for maximum air
velocity of 2.5 m/s.

In the event that the fresh air supply shaft is connected to more
than one floor, fresh air supply openings should be provided with
motorized smoke dampers.

OTBOpWTE 3a MOJaBaHe Ha CBeX Bb3Ayx TpAbea Jaa 6Obaar
Opa3MepPEeHM 3a MakCKMaHa CKOPOCT Ha Bb3ayxa OT 2,5 m/s.

B cnyuait ye waxTaTa 3a NOAaBaHe Ha CBEX Bb3JyX € CBbp3aHa C
noBeye OT eAnH eTax, OTBOPWUTE 3a MOJaBaHE Ha CBEX Bb3AyX
TpAOBa Aa ObAar CcHabAeHW C  MOTOPU3MPAaHW  AMMOOTBOAHM
Knanm.

As per UNE 100166:2019




System activation

AKTUBMUpPaAHe Ha cucTeMarTta



Activation of the ventilation system (safety and energy efficiency)
AKTBMpPaHe Ha BEHTUAALMOHHaTa cuctemMa (6e30nacHOCT 1 eHepriMHa eheKTUMBHOCT)

Fire ventilation activation / AKTMBMpPaHe Ha BEHTUAAUMA MPU NOXap

The ventilation system must be activated by a fire detection and alarm system.
BeHTMnaUMOHHaTa cnctema TpsbBa Aa Ce akTMBMpPa OT CMCTeMa 3a NMOXapom3BeCTABaHe 1 anapMa.

The detection system must locate the area where the fire started and alert the occupants to evacuate the parking lot.
Cuctemata 3a Aetekumsa Tpsabea Aa NoKanu3mpa 30HaTa, OT KOATO € Bb3HMKHAN MOXapsT, W Aa Npedynpean obutatenute Aa
eBaKympat napkuHra.

A time is therefore required for said alarm communication (t,) that will depend on the detection and alarm system itself. Normally
the communication time of the alarm is considered zero.

CnepoBartenHo e HeobxoAMMO BpeMe 3a CMOMeHaTaTa alapMeHa KOMyHMKauma (ta), KOEeTO Lie 3aBWCKM OT camaTa cMcTeMa 3a
JeTekTrpaHe 1 anapmeHata cuctema. OBMKHOBEHO BPEMETO 3a KOMYHMKAaLUMA Ha anapmMata ce cuumTa 3a Hyna.

Once alerted, occupants in an area affected by the smoke must be able to move to a safe plant exit for which they require a time
to be aware that they must proceed to evacuation (reaction time or pre-movement), and a time to move to said exit (movement
time). The sum of these two times constitutes the evacuation time (t,).

Cnep kato ObaaT NpeaynpeieHy, obutatennte B 30Ha, 3acerHata OT AMMa, TpAbBa Aa MoraT Aa ce npuaBMkaT A0 He3onaceH
M3XOZ CMOpes MaaHa, 3a KOeTo MM e HeobxoAMMO BPEME, 3a /@ OCb3HaAT, ue TpabBa Aa NPUCTBLIAAT KbM eBakyauus (Bpeme 3a
peakums Man NpeABapUTENHO ABMXEHWE), U BPeMe, 3a Aa Ce MPUABMXKAT A0 NMOCOYEHMS M3XOA (BPeMe 3a ABMXEHME). —
Cymata OT Te3u ABe BpemeHa NpeACTaBiaBa BPEMETO 3a eBakyaums (te). e

et
e
—_
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Activation of the ventilation system (safety and energy efficiency)
AKTBMpPaHe Ha BEHTUAALMOHHaTa cuctemMa (6e30nacHOCT U eHeprimHa ebeKTUMBHOCT)

Fire ventilation activation / AkTuBMpaHe Ha BEHTWUAALMA NpK NoXap

In the event of fire detection, the sequence of activation of the different components that make up the ventilation system must be as follows:
B Cﬂyqa|7| Ha OTKPMBaHE Ha MoXap, nocaeloBare/IHOCTTa Ha akKTMBKMpaHe Ha pas3/inyHnTe KOMMOHEHTK, KOMTO CbCTaB/iABaT BEHTW/IAUMOHHATa CMCTEMA,
TpAbBa Aa 6bae cnegHara:

* Upon detection, any ventilation system that may be activated will be stopped, regardless of the parking area and the purpose that the system is
performing.

*  [lpn OTKpMBaHe Ha NOXap, BCAKa BEHTWIALIMOHHA CMCTEMA, KOSTO MOXe Aa ObJe aKTMBMPaHa, e Obae CnpsaHa, HE3aBMCKMMO OT MapKuHra 1 LenTa,
KOATO CcnctemMaTta M3MnbHABa.

*  From that moment the mechanical extraction systems and mechanical supply of outside air (if any) must operate with the ventilation capacity of 10 air
changes per hour.

*  OT TO3M MOMEHT MEXaHWYHWTE CUCTEMM 3a OTBEX/aHe Ha Bb3ayXa M MEXaHWYHOTO NOZAaBaHe Ha BbHLUEH Bb3/yX (aKO MMa TakoBa) Tpsbea Aa paboTaT
C BEHTUNALUMOHeH KanaumTeT oT 10 CMeHW Ha Bb3Ayxa Ha yac.

*  One minute after the end of the period planned for the evacuation (t = t, + t, + 1 minute), the jet fans must be activated (in order to direct the smoke
towards the extraction points).

*  E/AHa MWHYTa Clefl Kpas Ha NaaHuUpaHus Nepros 3a eeakyauums (t = ta + te + 1 MUHyTa), CTPYHWTE BeHTUAATOPK TPAbBa Aa ObAAT akTMBMPaHK (3a Aa
Hacouar AviMa KbM TOUKUTE 3a OTBEXAAHE Ha Bb3/yxa).

* Two minutes after the end of the planned period for the evacuation (t = t, + t, + 2 minutes) all the components of the parking ventilation system
must be operational at full capacity.

*  [IBe MWHYTV CNej Kpad Ha MaaHvpaHWA Nepuos 3a eBakyauuma (t = ta + te + 2 MUHYTM) BCUYKM KOMMOHEHTU Ha BEHTMIALIMOHHATa cvlge.M-a"H“a'f
NapkWHra TpAbBa Aa paboTAT C MbAeH KanaumTerT. =

—_
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Activation of the ventilation system (safety and energy efficiency)
EEE_{%EC‘A AKTVBMpaHe Ha BeHTUAALNOHHaTa cuctema (6e30nacHoOCT 1 eHepruiHa ePekTMBHOCT)

Fire ventilation activation / AkTMBMpaHe Ha BEHTWUAALMA NpW NoXap

TS 12101-11:2022

Time [min] ? t.“ t,|+1 t,Tz

Evacuation alarm - |

Day to day ventilation _ : : :

Exhaust and supply fan et apary (opmona] _

Jet fans _
f’fﬁf



Activation of the ventilation system (safety and energy efficiency)
AKTMBMpPaHE Ha BEHTUIALMOHHaTa cmcteMa (6e30macHOCT U eHeprimHa epeKTUBHOCT)

Fire ventilation activation / AkTuBMpaHe Ha BEHTWUAALMA NpK NoXap

o

www.sodeca.com



Activation of the ventilation system (safety and energy efficiency)
AKTMBMpPaHE Ha BEHTUIALMOHHaTa cmcteMa (6e30macHOCT U eHeprimHa epeKTUBHOCT)

CO control activation / AktnBupaHe Ha KoHTpona Ha CO

The ventilation system should be able to be activated and controlled by a system for the detection of polluting gases.
BeHTMNaLMoOHHaTa cnctema TpsbBa Aa MOXe Aa ce akTMBMPa M KOHTPOAMpPa OT CMCTeMa 3a OTKPMBAHE Ha 3aMbpCABaLLIM ra30Be.

The system for detecting polluting gases must be equipped with carbon monoxide (CO) detectors.

Covering area (m? per detector) and height of installation should be indicated in national regulation.

SODECA's CO detection units have 3 relay outputs per zone (up to 32 detectors per zone), programmable to 3 different CO
concentration levels. For instance, first level set at 25 ppm, second level set at 50 ppm and third level set at 100 ppm for occupants’
alert alarm purpose.

CucTemMaTa 3a OTKPMBaHe Ha 3aMbPCABaLLIM ra3oBe TpsAbBa Aa 6bae 0bopyaBaHa C AeTekTopw 3a BbraepoaeH okcma (CO). MnoliTa Ha
nokpuTtre (M2 Ha AETEKTOP) M BMCOUMHATa Ha MOHTaX TpabBa Aa 6bAAT MOCOYEHM B HALMOHANHWTE pa3nopeadu. YCTpoicTBaTa 3a
aetekuma Ha CO Ha SODECA mmart 3 peneinHn 13xoda Ha 30Ha (40 32 AeTekTopa Ha 30Ha), MPorpaMmMpyemMut Ha 3 PasMyHM HMBA Ha
KOHLeHTpauma Ha CO. Hanpumep, MbpBO HMBO, 3a4aLeHO Ha 25 ppm, BTOPO HWBO, 3a4a4eHO Ha 50 ppm, 1 TPeTo HMBO, 3a4a4eHO
Ha 100 ppm, 3a uennTe Ha anapMeHOTO NpeaynpexaeHne 3a obutatenu.

Additionally, a regulation card with proportional output can be foreseen, to control the
ventilation by means of inverters.

OcBeH TOBa MOXe Zla Ce NPeABMAM peryamnpallia kapta ¢ NponopumMoHaneH 1M3xXoz 3a
yrnpas/ieHue Ha BeHTUNaLMATa NOCPEACTBOM MHBEPTOPM.

wiww. sodeca.com
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Activation of the ventilation system (safety and energy efficiency)
AKTI/IBl/IpaHe Ha BEHTN1IaUNOHHATa CUCTEMaA (6e3OI'IaCHOCT n eHeprMMHa eq)eKTI/IBHOCT)

CO control activation / AktnBnpare Ha kKoHTposa Ha CO

By means of 2 speed extraction fans / C nomoLita Ha 2-CKOPOCTHW BEHTUNATOPX 33 U3CMYKBaHe

EXTRACTION / SUPPLY

25 ppm < CO < 50 ppm Low speed / HUcka ckopocT Low speed / HUCKa ckopocCT
CO 2 50 ppm High speed / Bucoka ckopocTt Low speed / H1UcKka ckopocT

By means of variable speed extraction fans / Upes BeHTMNaTopn ¢ NnpoMeHsiMBa CKOpPOCT

EXTRACTION / SUPPLY

25 ppm < CO < 50 ppm Proportional (50 — 100 %) Low speed / H1UCKka ckopocT
CO =250 ppm 100 % Low speed / Hucka ckopocT
e
_ﬂ___f www.sodeca.com



Activation of the ventilation system (safety and energy efficiency)
AKTMBMpPaHE Ha BEHTWUIALMOHHaTa cmcteMa (6e30macHOCT U eHeprimHa epeKTUBHOCT)

CO control activation / AktnBupaHe Ha KoHTpona Ha CO

The basement area can be divided into ventilation zones. In this way it is intended that the information received by
every zone of the CO control panel is used to control the ventilation of the correspondent zone, independently to
the rest of the basement zones.

CyTepeHHOTO MPOCTPAHCTBO MOXe Aa Obae pa3aeneHO Ha BEHTUAAUMOHHM 30HM. [10 TO3M HaumnH e NpeaBnaeHO
MHOOPMALIMATA, MONyYEHa OT BCAKA 30Ha OT KOHTposHuA CO naHes, Aa ce WM3Moa3Ba 3a YyrnpasieHue Ha
BEHTMNALMATA Ha CbOTBETHATA 30HA, HE3ABUCKMMO OT OCTaHaNMTe 30HM B CyTepeHa.

This optimizes the operation of the ventilation
system according to the specific needs of each zone., (
These zones must be compatible with the criteria for
the action of ventilation in the case of smoke _(E

VENTILATION ZONE 1

¥
y
’
'y
—

extraction in the event of a fire.

ToBa OonNnTNMMN3nNpPa pa6OTaTa Ha BEHTW1auMOHHaTa

> L
VENTILATION ZONE 2 j)
ncrema cn NeLUMONYHNTE HYXAM Ha BCAK
cuctema cnopes cneund e HyXAM Ha BCAKa u):-i‘ — —
30Ha. Te3n 30HM TpsabBa JAa Ca CbBMECTUMU C

KpUTEPUUTE 33 JAEWCTBME Ha BEHTUAAUMATA MNpwU e

AMMOOTBEXAaHe B C/ly4ai Ha noxap. —



PUCKBT OT EKCMJ/I031A

low speed for the times indicated in the following table:

cnefiHaTa Tabamua:

Activation of the ventilation system (safety and energy efficiency)
AKTI/IBVIpaHe Ha BEHTNJ1IaUNOHHATa CUCTEMaA (6e3OI'IaCHOCT 7 eHeprMMHa eq)eKTI/IBHOCT)

Activation of the ventilation to avoid the risk of explosion / AkTvBMpaHe Ha BeHTUNALMATA, 3a Aa Ce U3berHe

The objective set out in this section is to control, with mechanical ventilation, the concentration of fuel vapor that
could be generated inside the car park as a result of fuel leaks from the vehicles located inside, in such a way that
can declassify the car park as an explosion risk zone. The mechanical exhaust ventilation system must operate at

LLeﬂTa, NOCOYeHa B TO3M pa3jes, € a Ce KOHTPOJ/IMPa, Ype3 MeXaHM4YHa BeHTW/1auMA, KOHUEHTPaUMATa Ha TOPUBHN
rnapun, KOMTo brxa Moram Aa Ce TeHepmpar BbTpe B MapPKMHIa B PE3YNTAT Ha TEYOBE Ha ropMBO OT MPEBO3HNTE
CpeacTBa, pPasrosioXeHN BbTpe, MO Ha4dlH, KOUTO MOXe Ja Aemacmcbmumpa MNapkKMHra Karto 30Ha C pnCK OT
ekcnno3va. Cuctemata 3a MexaHmyHa BEHTW1aLNA Tpﬂ6Ba Aa pa6ow| Ha HMNCKa CKOPOCT 3a BpeMeHarta, noco4eHn B

Volume of the Maximum time without Ventilation time
ventilation zone (V) ventilation [min] As per UNE 100166:2019
m3
220 sV <727 8 30
727 <V < 1091 8 15
1091 < V < 2182 12 15 -
2182 <V 24 15 e
The ventilation system will consist of a timer. / BertvnaumorHara cucreva e mva raivep. __F__ﬂ_,f’ www.sodeca.com
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Activation of the ventilation system (safety and energy efficiency)
AKTMBVIpaHe Ha BEHTNJ1IaUNOHHATa CUCTEMaA (6e3OI'IaCHOCT 7 eHeprMMHa eq)eKTl/IBHOCT)

Ventilation system control / YnpasneHve Ha BEHTUNALMOHHATa CUCTEMA

In order to control the fans of the ventilation system according to the activations
described in the previous slides, it is necessary to have one or more control and
power panels. These must be able to receive the signal from the fire control panel,
must be able to receive the signals from the CO control panel, and must allow
programmed activation of the ventilation system.

3a Aa Ce ynpaBnfABaT BEHTWUATOPUTE Ha BEHTWMAUMOHHATA CMCTEMA CbINACHO
OMMCaHWUTE B NPEAVLLHNUTE CNaliJoBe akTMBaLMK, € HeODXOAMMO Aa UMa eanH Uan
noBeye KOHTPOAHM M 3axpaHsaly naHenn. Te TpabBa Aa Morar Aa npuemat
CMrHana OT MOXaPOW3BECTUTENHWMA MaHen, Aa MOorat Aa npuemar CurHaaute ofr
KOHTPOMHMA naHen CO ¥ Ja NO3BONABAT MPOrpamMmMpaHo  akTMBMpaHe Ha
BEHTWALMOHHATa cucTema.

BOXPARK

SODECA has control panels for smoke extraction fans in car parks for use in case of
fire and CO control.

SODECA pa3nonara ¢ KOHTPOHW NaHeN 3a BEHTUIATOPW 33 AMMOOTBEXAAHE B e
NapPKMHIK, M3MON3BaHK B C1ydaid Ha noxap v KoHTpon Ha CO. e



Activation of the ventilation system (safety and energy efficiency)
AKTVBMpaHe Ha BeHTUAALNOHHaTa cuctema (6e3onacHoOCT 1 eHepruiHa ePekTMBHOCT)

Ventilation system control. By means of 2 speed extraction fans
YnpaBneHne Ha BEHTUNALMOHHATa CMCTeMa. Ype3 ABYCKOPOCTHU BEHTMAATOPK

3a U3CMYyKBaHe. —————» EXTRACTION

V| ——

CO PANEL BOXPARK-S V2

EXTRACTION 1
" V1
—
>
EXTRACTION 2 >
V2
>
V1
>
>
V2




Activation of the ventilation system (safety and energy efficiency)
AKTI/IBl/IpaHe Ha BEHTNJ1IaUNOHHATa CUCTEMaA (6e3OI'IaCHOCT n eHeprMMHa eq)eKTI/IBHOCT)

Ventilation system control. By means of variable speed extraction fans
YnpaBneHne Ha BEHTUALMOHHAaTa cMcTeMa. Ypes BeHTUAATOPM C MPOMEH/INBA

CKOPOCT —, EXTRACTION
BOXPARK-VSD 0-50Hz

CO PANEL

EXTRACTION 1
>

>

0-50Hz




CFD (Computational Fluid Dynamics)



Design supported by CFD / [lnzavin, noakpener ot CFD

The CFD software is based in the resolution of numerical equations of Navier-Stokes. These equations describe
the conservation of mass, energy and momentum in a fluid.

CodtyepbT 3a CFD e 6asupaH Ha paspeluaBaHETO Ha 4ucrieHu ypaBHeHns Ha Hasue-CTokc. Teswn
ypaBHEHMS ONMCBAT 3ana3BaHETO Ha MacaTta, eHepruaTa u umnyrica BbB donyus.

There are a lot of software CFD, ( FLUENT, CFX, FDS ). The phenomena of turbulences, combustion and
radiation that are considered in these softwares is what makes the differences between them.

CobuwectByBat MHoro codptyepHn CFD (FLUENT, CFX, FDS). AsneHusta Ha TypOYyneHTHOCT, ropeHe u
pagvaumns, KOMTo ce pasrnexaar B Te3an copTyepHU NpoayKTn, ca TOBa, KOETO MpaBu pasnukuTe Mexay
TAX.

Determination of inlet paremeters, definition and goals

are very important in order to make a good
simulation. In addition boundary conditions should be
introduced, based on the experience of the designer.
OnpenensHeTO  Ha  BXOOQHMTE  MapameTpw,
oePUHUUMATA U UEenMTe ca MHOM0 BaXHM 3a
npoBexgaHeTo Ha fobpa cumynaums. OcBeH ToBa -
TpabBa pfJa ce BbBedaT TrPaHWYHU  YCroOBUS,
GasnpaHu Ha onuTa Ha NPOEKTaHTa.




Design supported by CFD / [lnzanH, noakpenen ot CFD
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The scenario is divided in tridimensional cells in order to create a mesh.
The position, shape and number of cells determine a certain influence in the accurancy of the results.

CUeHapVAT e pa3jeneH Ha TPMM3MEPHM KNeTKM, 3a Ja ce Cb3aade Mpexa. [o3numata, dopmata 1 bposr
Ha KNeTKMTe onpeaensr U3BeCTHO BAMAHME BbpXy TOYHOCTTa Ha pe3ynTaTuTe.

3D Model

The software works solving the equations in each cell, so the outlet values of each cell are taken for the inlet of the next cells
(flow, temperature, pressure). The more number of cells, the more time of computation.

CodTyepbT pellaBa ypaBHEHMATA BbB BCSIKa KNeTKa, Taka 4e CTOMHOCTUTE Ha M3Xo4a Ha BcsKa KIeTka ce B3emar 3a e

BXO4a Ha crieaBalumTe Knetkm (aebut, Temnepartypa, HansiraHe). =

KonkoTo no-ronsim e 6posiT Ha KNeTk1Te, TONMKOBa NoBeYe BpeMe 3a U34YMCNEHNEe Ce N3NCKBA. T



Design supported by CFD / [lnzavin, noakpenen ot CFD

A basic CFD airflow performance shows the air velocities either for the design airflow for CO VENTILATION, or the

design airflow for FIRE VENTILATION, but the fire is not included in the model..
basos CFD mozen nokassa CKOPOCTUTE Ha Bb3Ayxa MK 3a MPOeKTHWMA Bb3ayLlleH notok 3a CO-BEHTUTALNA, van
3a NPOEKTHWMA Bb3aylleH notok 3a [NOXAPHA BEHTIALKIA, HO noxapbT He e BKIKUeH B MoAesa.

With this type of CFD it can be seen that there is not stagned areas as required by BS-7346-7 (chapter 9)
C 1o3m Tin CFD MOXe fa ce B1AW, Ye HAMA 30HM CbC 3aCTOW, KakTo Cce m3nckBa oT BS-7346-7 (haBa 9).
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Design supported by CFD / [lnzavin, noakpenen ot CFD

A second step, is a CFD showing the CO levels, in addtition to the analysis of air velocities.
Bropa ctbnka e CFD, nokassaw, H1Bata Ha COZ2, B JOMbAHEHME KbM aHaIM3a Ha CKOPOCTUTE Ha

Bb3/yXa.

Air velocity vectors with jetfans

b"é:‘l:
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CO level with jetfans 3 www.sodeca.com



Design supported by CFD / [lnzavin, noakpener ot CFD

A,

%?EEEA A FIRE CFD is used to show which are the temperature and visiblity conditions in case of fire. The model has a
fire with a time dependent evolution, and can also show the required time for the smoke clearance of the
basement.

FIRE CFD ce n3non3ea, 3a Aa ce Nokaxar kKakBu Ca TeEMMNepPaTypHUTE 1 BUAMMUTE YCI0BMA B C/Iy4al Ha NoxXap.
Moaensr MMa noxap C BPEME3aBUCKMMO PasBUTME M MOXE CbLLO Taka Ja Mokaxe HeobXxOAMMOTO Bpeme 33

OTCTpaHsBaHe Ha AMMa OT CyTepeHa/rapaxa.
FIRE

o
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Thanks for your attention!
bnarogapum 3a BHMMaHMeTo!

SOPA

KIMWMATMAWYHHW CUCTEMMW



