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Nidurstodur brunavarna (faerist inn a adaluppdratt)

BRUNAVARNIR

Eftirfarandi brunavarnalysing er gerd af Brunahonnun slf (mal nr. 23-115) i september 2023
fyrir vinnubudir vid Reynivelli, Efribe vid Hofn 1 Hornafirdi. Til grundvallar lausnum
brunavarna er byggingarreglugerd nr. 112/2012 og 350/2013 me0 sidari breytingum, grein
9.2.2. lidur c2. Sja brunahénnunarskyrslu nr. 23-116-Reynivellir-bh01.

Flokkun og notkun byggingar
Byggingin er i notkunarflokki 4 skv. byggingarreglugerd en um er ad reda vinnubudir.

Brunaholfun

Vinnubudirar er eitt meginbrunaholf, um 817 m? en skipstast i fjolmorg brunaholf.

Um er a0 ree0a gamaeiningar sem uppfylla hver um sig EI30 sem pydir ad brunaholfun er
EI60 fyrir samliggjandi einingar milli herbergja. Einingarnar eru med PUR einangrun. Sja
rokstuding vegna pessa fraviks i brunahonnunarskyrslu.

Gistiherbergi eru sér brunaholf.

Setustofa er sér brunaholf.

Geymsla er sér brunaholf.

bvottaherbergi er sér brunaholf.

Herbergjagangar eru sér brunaholf.

Anddyri og tengdur gangur eru eitt brunaholf.

Burédarvirki
Brunamotstada adalburdarvirkja er talin vera a.m.k. R30.
Brunamotstada adalburdarvirkis paks er talin vera a.m.k. R30.

Kladningar

Kladningar eru skv. IST EN 13501.

Um er a0 raeda verksmidjuframleiddar einingar i veggjum og paki kleeddar af med gipsi (12,5
mm Fermacell) sem eru i flokki 1 (K10 B,s1-dO).

Golfefni eru i flokki G (Dfl-s1).

Vedurkapa er 1 flokki B,s1-dO.

Flottaleidir

Fra engum stad er lengra en 15 m 1 neesta utgang.

Tveer 6hadar flottaleidir eru fra herbergjagdngum, annarsvegar beint Gt en hinsvegar um
anddyri.

Tvaer 6hadar flottaleidir eru fra hverju gistiherbergi, annarsvegar um ganga, hinsvegar um
bjorgunarop.

Tveer 6haoar flottaleidir eru fra setustofu, annarsvegar um anddyrisgang, hinsvegar um prju
bjorgunarop.

Gert er rad fyrir allt a0 60 manns i 30 gistiherbergjum.

Flottahurdir skulu bunar neydarhtnum eda “push pad” skv. IST EN 179.
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I hverju gistiherbergi skal vera flottaleidauppdrattur sem tilgreinir flottaleidir og helstu
vidbrogo vid bruna.

Brunavidvorunarkerfi
Vidurkennt nimerad brunavidvérunarkerfi er i vinnubadunum skv. ST EN 54 og reglum
HMS. Stjornstod og yfirlitsmynd er 1 anddyri.

Slokkvikerfi

Sett er upp ,,residential“ vatnsudakerfi i starfsmannabudirnar skv. EN 16925. Eftirlit skal vera
eins og fyrir hefobundid vatnsudakerfi. Kerfid feer vatn fra vatnsgeymi sem er til stadar fyrir
slokkvikerfi hotelsins og er 1 nagrenni vinnubtidanna. Kerfid verdur tengt
brunavidvorunarkerfi hissins. Vatnslogn vid inntak parf a0 afkasta a.m.k. 200 I/min.

Reyklosun
Reykreesing er almennt um glugga og hurdir.

Brunaslongur og slokkvitaeki

Brunaslongur skv. IST EN 671 eru { htisinu skv. teikningum. Slokkviteeki skv. {ST EN 3 skulu
m.a. stadsett vid brunaslongur en auk pess vera skv. teikningum, t.d. 6 L 1éttvatn og 5 kg
kolsyra vid adalrafmagnstoflu.

Slokkvitaekin skulu sett upp af vidurkenndum adila. Stadsetning brunaslanga og slokkvitekja
skal merkt me9 til pess gerdum skiltum.

Leidar- og neydarlysing

Leidar- og neydarlysing er i vinnubudunum skv. byggingarreglugerd, IST EN 1838, IST EN
50172 og 6drum tengdum stéolum.

Neyoarlysing er 5 lux yfir slokkviteekjum og handbodum.

Neydarlysing er 0,5 lux i setustofu.

Neydarlysing skv. ,flottaleidum* (1 lux) er 4 gébngum.

Leidarljos verda vid alla Gitganga hussins.

Brunapéttingar
Brunapéttingar skulu uppfylla sému kréfur og vidkomandi brunaholfandi veggir og vinnast af
vidurkenndum adilum.

Aodkoma slokkvilidos og slokkvivatn

Reiknad er med ad slokkvilid komi fra Hofn 1 Hornafirdi. Reiknad er med ad vidbragdstimi
geti verid ram klukkustund. Petta er tali0 asettanlegt par sem ad sjalfvirkt vatnsadakerfi er i
vinnubudunum. Slokkvivatn verdur tekid Ur tank & svaedinu sem @tladur er fyrir slokkvivatn &
svedinu og settur upp brunahani vid vinnubtdirnar. Heildarslokkvivatnsporf er metin 900
1/min, par af um 200 1/min fyrir vatnsudakerfid.

Eftirlit og vidhald brunavarnakerfa

bjonustusamningur verdur gerdur um eftirlit og vidhald a brunavarnakerfum hussins
(vatnstdakerfi, brunavidvorunarkerfi, handvirkum slokkvibinadi, ut- og neydarlysingu). Sett
skal upp eigi0 eftirlitskerfi brunavarna fyrir vinnubtdirnar Reynivollum, Efribee.
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Oryggisbunadur vegna brunavarna

Brunavidvérunarkerfi

Almennt

Vidurkennt nimerad brunavidvorunarkerfi verour i vinnubidunum skv. IST EN 54 [1] og
leidbeiningum HMS um sjalfvirka brunavidvorun [2].

Stjornstdd brunavidvorunarkerfis og yfirlitsmynd verdur i anddyri.

Hér fyrir nedan er tafla med tillogu yfir vidbrogd brunavidvorunarkerfis hiissins. Pessa lysingu
ma adlaga ad rymingaraeetlun fyrir hisio.

Jadarbuinadur brunavidvorunarkerfisins er:
e Hurdaseglar
¢ Brunavarnahurdir.
¢ Vatnstudakerfi

Tafla 1 -Daemi um vidbrégd brunavidvérunarkerfis

Atvik i kerfi Viobrogo kerfis
e  Brunabod til vidurkenndar
vaktstodvar
Vid bod fra fyrsta skynjara. e  Hurdir 4 hurdaseglum lokast.
e  Brunabjollur hringja i 6llum
vinnubudunum.

Slongukefii

Slongukefli verda sett upp i herbergja géngum pannig ad brunasléngur nai ut i 611 horn.
Brunaslongur skulu vera 25 m langar og vera i samraemi vid IST EN 671-1 [3].

Lagmarksvatnsrennsli i slongukeflum skal vera 40 1/min og kastlengd 9 m. Lagnir ad
slongukeflum skulu gerdar pannig ad nagjanlegt vatnsrennsli sé tryggt i minnst 15 min [4].

Lagnir ad slongukeflum mega ekki vera Ur plasti eda tengjast plastlognum.
Stadsetning brunaslanga skal merkt 4 aberandi hatt med til pess gerdum merkjum/skiltum.

Handslokkvitaeki

Slokkvitaeki skulu stadsett vio brunaslongur auk slokkvitaekja samkvaemt teikningum. Stadsetning
slokkvitekja skal merkt & dberandi hatt me0 til pess gerdum merkjum af videigandi steerd.

Slokkvitaeki skulu vera skv. IST EN 3-7 [5]og skulu valin med hlidsjon af peirri gerd elds sem
liklegt er ad geti ordid 1 vidkomandi rymi. Hamarks fjarleegd 1 naesta slokkvitaeki skal hvergi vera
meiri en 25 m. Slokkvitaeki skulu sett upp af vidurkenndum adila og valin i samraemi vid
leidbeiningar HMS .

Slokkviteeki geta almennt verid 6 L 1éttvatnstaeki og 5 kg kolsyruteeki vid rafmagnstoflur.
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Almenn Ijésalysing i flottaleioum

Allar flottaleidir skulu vera med negjanlega lysingu pannig ad notkun peirra sé greid. Almenn
lysing 1 flottaleid skal ekki vera minni en 100 lux [4].

Neyadarlysing

Neydarlysingin skal vera naegjanleg til ad gera rymingu byggingar mégulega vid straumrof.
Neydarlysingin skal lysa i 60 min eftir straumrof. Neyoarlysingin skal na 50% af ljosstyrknum a
0.5 sek og fullum styrk 4 60 sek. Raflagnir i neydarlysingu bygginga skulu vardar fyrir eldi i 30
min.

Honnun neydarlysingar skal vera i samraemi vid [6] IST EN 1838 [7], [8], og IST EN 60598-2-22
[9].

Sérstaklega parf ad taka tillit til eftirfarandi (sja IST EN 1838 [7]):

Neydarlysing verdur 5 lux yfir slokkviteekjum, handbodum.
Neydarlysing skv. ,flottaleidum™ (1 lux) 4 gongum.
Ut-1j6s skulu vera sett upp vid alla Gtganga hussins.

Leidamerkingar 4 fléttaleidum skulu vera i samraemi vid leidbeiningar HMS [10].

Haed merkis & hefdbundnu ut- 1j6si er 120 mm og dugar fyrir allt ad 24 m lesfjarleegd. Minnsta
leyfilega haed ut-merkja er 100 mm.

Annars gildir eftirfarandi:

Fyrir gegnumlyst merki / ut-1jos:
Lesfjarlaegd = full heed myndmerkis x 200.
Fyrir merki lyst utan fra:

Lesfjarleegd = full heed myndmerkis x 100

Sjalfvirkt vatnsudakerfi

Sett er upp ,.residential*“ vatnstidakerfi i allar starfsmannabtdirnar skv. EN 16925.

Kerfid kemur medal annars til sem teekniskipti vegna pess ad einingar eru ekki i samraemi vid
grein 9.6.10 i byggingarreglugerd, sja eftirfarandi kafla um brunahélfun og kafla med
raunbrunattreikningum.

Eftirlit skal vera eins og fyrir hefobundid vatnstidakerfi. Kerfid verdur tengt brunaviovorunarkerfi
hussins. Vatnsinntak er teki fra vatnsgeymi sem pjonar hoteli i nagrenninu, vatnsveita er tengd
tanki sem afkastar slokkvivatnsporf vinnubtidanna. Vatnslogn vid inntak parf ad afkasta a.m.k.
200 1/min.
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Brunahélfandi veggir og pak (PUR einingar)

[ byggingarreglugerd er eftirfarandi grein sem gildir um einangrun hiisa:

e6.10. gr.
Brunaeiginleikar cinangrunar.
[...]" Einangrunarefni husa og teknibtinadar skal vera obrennanlegt nema i eftirtéldum rymum eda med
eftirfarandi undantekningum:

a. Undir steyptum golfplétum & fyllmgu.

b. Iatveggjum a undirlagi ir steinsteypu eda 6dru jafngddu obrennanlegu efni par sem einangrunin
er kledd af med kleoningu i flokki 1 sem liggur pétt ad einangruninni. Ekkert holrim ma vera i
slikum vegg. )

¢. [Nota md stilkleddar hiseiningar sem uppfylla dkvedi IST EN 14509 med brennanlegri
einangrun i pok og veggii allt ad tveggja heda his i notkunarflokkum 1 og 2 par sem rikstutt er
a0 slikt sé talid hettulitid.]" Slikar einingar skulu uppfylla ad lagmarki flokk C-s2.d0 og mega
ekki vera med einangrun sem bradnar vid hita.

d. Nota ma brennanlega einangrun ofan 4 steypta pakpl6tu utanhuss enda komi pakkledning i flokki
B(roof) (12) ofan a einangrunina. Brennanlega emangrun ma ekki nota i lettbyzgd pok eda veggi
eda ovarda ofan 4 steypta lofiplétu ad pakrymi.

[e.]VRéraeinangrun i bygginum skal ekki auka brunaheettu i mannvirkjum, sbr. 9.1.1. gr. um
meginmarkmid 9. hluta. bar sem ekki verdur vid komid ad nota obrennanlega einangrun skal
mida vid vidmidunarreglur eda greiningu a dheettu i brunahdnnun,

Vidmidunarreglur: Eftirfarandi vidmidunarreglur gilda um brunaeiginleika einangrunar:

1. Réraeinangrun skal vera r obrennanlegum efnum, A2L-s1.d0. Yfir modurhengdum lofium i
byggingum skal nota réraeinangrun i flokki BL-s1,d0.

2. Ef einungis er um ad reda réraeinangrun med lithu yfirbordi, sem hefur ekki teljandi dhnf a
brunahzttu | rymimu, ma nota réraeinangrun sem uppfyllir eftirfarandi skilyrdi:

a. BL-sl.d0 pegar yfirbord i nasta nagrenni uppfyllir kréfuna B-s1,d0 (kledning i flokki 1).

b. DL-s2.d0 pegar yfirbord i naesta nagrenni uppfyllir kréfuna D-s2.d0 (kledning i flokki 2).

3. Réraeinangrun sem neer ekki flokki DL-s2.d0 ma ekki nota dvarda i byggingum og skal hin varin
med kledningu i flokki 1 eda 2 eftir adstzdum.
[Hisnedis- og mannvirkjastofnun]® skal gefa 0t leidbemingar um framkvemd pessarar greinar,
Y Rel.nr. 97 0, 42. gr.
" Rel. nr. 977/2020, 2. gr.

Ljost er ad umraeddar gamaeiningar og milliveggjaciningar eru ekki i fullu samraemi vid
ofangreinda grein 1 byggingarreglugerd (lidur b), sérstaklega milliveggjaeiningar. bPaer eru
samt allar gipskleeddar (12,5 mm Fermacell) sem baeta brunaciginleika peirra umtalsvert.

Um er a0 reda gamaeiningar sem hafa hver um sig vottun sem EI30 (veggir og pak) sem pydir
t.d. ad brunaholfun er EI60 fyrir samliggjandi einingar, sja vottun i vidauka 2. Einingarnar eru
med PUR einangrun.

Einfold eining liggur ad herbergisgdngum sem samsvarar pvi EI30 brunaholfun.
Herbergjagangar verda po kleeddir af med gipsi og pvi ma gera rad fyrir ad samanlagt
brunapol eininganna milli herbergja og gangs sé u.p.b. EI50.

Taekniskipti vegna pessa er m.a. vatnsudakerfi i allt husid, sja einnig kafla med
raunbrunautreikningum.

Veggir milli herbergjaeininga eru tveer EI30 einingar sem uppfylla pa samtals a.m.k. EI60
milli herbergja sem er i samraemi vid krofur byggingarreglugerdar milli herbergja.

Einingarnar eru verksmidjuframleiddar einingar fra Ela containers utbinar med PUR
einangrun. betta er talid asattanlegt par sem ad hver eining fyrir sig uppfyllir a.m.k. er med
EI30. Vinnubtdirnar eru a einni had, flottaleidir stuttar og gédar og bjérgunarop ur hverju
herbergi. Par ad auki verdur komid fyrir vatnstdakerfi i 61lum vinnubtdunum (sja einnig
nidurstodur raunbrunautreikninga).
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Brunapéttingar

Ganga parf fra 6llum brunapéttingum med 16gnum a milli brunaholfa og meginbrunaholfa med
vidurkenndum heetti, hvort heldur med raflognum, pipuldgnum sem ganga 4 milli brunahoélfa og
Brunapéttingar purfa ad uppfylla a.m.k. EI60 4 milli almennra brunahoélfa. Nota skal vidurkennd
brunapéttikerfi til brunapéttinga og verkio skal unnid af adilum hafa farid 4 namskeid og fengiod
vidurkenningu um pad fra HMS.
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Raunbrunautreikningar
Forsendur raunbrunadutreikninga

Sett voru upp prji model i Pyrosim [11] sem er FDS forrit sem reiknar ut liklega proun bruna og
adsteedur vegna brunans. Utreikningar voru settir upp med pad markmid ad reikna hitastig 1
ryminu og dreifingu reyks.

Fyrirvarar: Almennt er sotmyndun fra bruna i FSD modelum frekar mikil par sem ekkert af
sotinu festist vi0 veggi eda loft i reiknilikani. Skv. [11] hafa rannsoknir synt a0 allt ad 1/3 sots
festist vio loft og veggi eda fellur til jardar.

EKkKki er tekid tillit til upphafsstigs brunans (e. incubation period) sbr. graf 1 en ad eldurinn tekur
strax a sig veldisvoxt, undir edlilegum kringumsteedum eetti brunaviovorunarkerfid ad fara i gang a
upphafstigum brunans og me0 pvi aukin vidbragdstimi starfsmanna rymisins.

Heat Release Rate
Ma

1R

Graf 1 - brunapréun skv. t2 bruna
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Tilfelli 1 — Oheftur bruni i herbergi

[ tilfelli 1 var midad vid ad eldur kviknadi i einu af gistiherbergjum vinnubudanna. Reiknilikanid
midadi vid a0 gler i gluggum herbergisins myndu springa vio 150 °C og ad reykpéttingar i hurdum
a ryminu veeru ekki fullkomlega péttar sem er varfeerin nalgun pvi ad 6llum likindum attu
reykpéttingar ad vera i lagi og pvi um allra versta mogulega tilfelli ad raeda.

Vid mat a brunaafli var midad vid medalstor fataskapur myndi brenna oheftur sem samsvarar um
2 MW og haldist stodugt vid pad brunaafl sem ztti ad samsvarar pvi brunaafli sem geeti ordid i
ryminu ef eldur lesti sig yfir i adra hluti innan rymisins vid yfirtendrun i ryminu.

Mynd 1 - Reiknilikan, par sem raudur flétur er brunaflétur.

Brunavoxtur: Reiknadur var ut timi sem taeki eld ad na fullri steerd skv. formtlu 1 par sem ad
midad var vid hradan bruna par sem ad @ = 0.047 og pvi timinn 206 sek.

[1]1Q = at?
Skyringar Q: Brunaafl (e. heat release rate), a: brunavaxtarstudull (e. fire growth coefficient),
t: timi.

Sétmyndun / bruni: polyethylene - Nyja sjaland
Reiknadur timi: 1000 sek.

Péttleiki hnitanets (e. grid) : 0.25 m.
Reiknitimi: 5 klst 4 likan.

Reykrzesing: Rudur brotna vid 150 °C.
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Brunaafl (e. HRR)
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Graf 2 — Brunaafl (kW) tilfelli 1
Tolulegar nidurstddur eru eftirfarandi:
Mesta brunaafl: 2 MW.

Skyggni vegna reyks: Skyggni 4 adliggjandi gangi er ordid litio eftir um 200 sekiindur og reykur
lekur a0 einhverju leiti inn 4 gang vid anddyri en 6nnur rymi laus vio reyk.

Mesti hiti: Yfirtendrun i ryminu og um 300 °C eldsula stendur ut um glugga herbergisins.

Vid umraeddan bruna eru taldar miklar likur & pvi ad eldur nai ad laesa sig 1 einangrun pak og
veggjaeininga og a0 brunahoélfun inn & gang verdi buin ad gefa sig adur en slokkvilid kemur &
stadinn og eldur auk pess buinn ad laesa sig i pakeiningrun sem er i raun 6asattanlegt m.t.t. greinar
9.1.1 1 byggingarreglugerd. ba er taldar nokkrar likur til pess ad slokkvilid nai ekki tokum a
brunanum i versta falli.

Mynd 2 - Eldsula fra gistiherbergi.



Brunahdnnun Dagsetning: 18-9-2023
Reynivellir Efribaer, H6fn Skyrslunr. 23-115
Bladsida: bls 12 af 16

Tilfelli 2 — Virkt vatnsudakerfi til stadar

Tilfelli 2 er eins og tilfelli 1 nema hvad ad vatnstudakerfi hefur verid komid fyrir i likaninu sem
opnast vi0 68 °C, par sem ad brunaafl er frekar takmarkad er leyfilegt ad gera rad fyrir pvi i
reiknilikaninu ad brunaafl fari nidur i 1/3 af pvi brunaafli sem er pegar vatnstdakerfid opnast (Qact)

Tolulegar nidurstodur eru eftirfarandi:

Mesta brunaafl: 290 kW - par sem a0 ruda brotnar ekki i ryminu stédvast voxtur brunans og
surefni klarast i ryminu.

Skyggni vegna reyks: yfir 10 m & géngum pratt fyrir ad hurdir séu ekki péttar, pad skyrist ad
hluta til vegna pess ad bruni stodvast.

Mesti hiti i ryminu: 120 °C.

Brunaafl (e. HRR)
350
300
250
200

150

Brunaafl [kw]

100

50

0 100 200 300 400 500 600
Timi

Graf 3 - Brunaafl i tilfelli 2

Nidurstada raunutreikninga

Nidurstoour utreikninga syna ad vatnsudakerfi er mjog 6flug radstéfun til ad hefta bruna innan
rymisins og lagmarkar heettu 4 eldsubreidslu milli ryma sem og ad auka 6ryggi starfsmanna
vinnubtidanna.

Hverfandi likur eru taldar vera 4 ad eldur nai ad dreifa sér um vinnubtdirnar ef vatnstdakerfi er
komid fyrir i peim og um leid er tryggt ad eldur nai ekki ad laesa sig i einangrun vinnubtidanna
sem eykur verulega likur 4 arangursriku slokkvistarfi.

Vinnubudir sambeerilegir pessum an vatnstdakerfis veeru undir 6llum edlilegum kringumstaedum
taldar 6ruggar (med obrennanlega einangrun i pak og veggjaeiningum) og litlar likur & manntjoni
vegna bruna i peim.

Hinsvegar teljum vid naudsynlegt a0 auka 6ryggi vinnubtidanna med vatnsudakerfi, sérstaklega til
ad koma til mots vid agalla einangrunar eininganna asamt pvi a0 beta brunaholfun milli &
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herbergja og ganga sem uppfylla ekki EI60 krofu skv. byggingarreglugerd.

Med pessum radstofunum er pad mat okkar ad vinnubudirnar verdi a.m.k. jafn 6ruggar og
vinnubudir sem uppfylla allar krofur byggingarreglugerdar, sérstaklega grein 9.1.1.
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Eftirlit og viohald med brunavarnakerfum

Naudsynlegt eftirlit med og vidhald & brunavarnakerfum er talid upp i eftirfarandi toflu:

Tafla 2. Eftirlit og vidhald med brunavarnabunad

Kerfi Skooun Eftirlit og préfun
Brunavidvorunarkerfi | Dagleg Sjonskodun 4 hvort stjornstod virkar edlilega.
Ménadarleg Il?nra. eftirlit: Sjonskodun a astandi og adgengi bunadar og
virkni segla
bjonustusamningur: Eftirlit og profun skv.
Arleg pjonustusamningi og akvardast af krofum
Mannvirkjastofnunar.
d isl9sin Dagle Innra eftirlit: Eftirlit med virkni stjornstodvar { midlegu
TYBEISlysing gleg kerfi. Almenn sjonprofun.
Innra eftirlit: Oll 1j6s i sameign skulu profud med pvi ad
Arsfjord.leg taka rafmagn af p6 ekki lengur en 1 15 minutur. Sjalfvirkir
lampar og kerfi gera petta sjalfkrafa.
Arle bjonustusamningur: Pjonustuadili skal préfa oll 1jos 1
& a.m.k. 1 klst. (rafmagn tekio af til ad teema rathloou).
Vatnstdakerfi Manafﬁarleg / Innra eftirlit: Sjonskodun og skodun skv. leidbeiningum
Arsfjoroungsleg | HMS.
Arle bjonustusamningur: Eftirlit og profun skv.
& pjonustusamningi og dkvardast af krofum HMS.
. Innra eftirlit: Eftirlit med ad binadurinn sé til stadar, &
Handvirkur 7 ; 2 R 0 et e
i1 Manadarleg réttum stad og 1 godu astandi (prystingur slokkvitekis innan
slokkvibinadur
leyfilegra marka).
Slokkvitaeki / Arle bjonustusamningur: Profun og viodhald skv.
Brunaslongur & pjonustusamningi vid vidurkennt pjonustufyrirtaeki.

Gatlistar vardandi vidhald brunavarna verdur unninn i samvinnu vid brunahénnud eda slokkvilid.
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SLOKKVIVATN FYRIR BYGGINGAR
REIKNITAFLA

Heimilisfang: Reynivellir Efribaer Vik

Q=H3§:’;’:;:&T:L?H s H A [m?] B Q [L/min] Skyring
Brunaholf i lagri brunahaettu (L) 60 0
Brunahdlf i midlungs brunaheettu (M1) 75 400 1 1.500
Brunaholf i midlungs brunaheettu (M2) 95 0
Brunahdlf i midlungs brunaheettu (M3) 110 0
Brunaholf i midlungs brunaheettu (M4) 130 0
Brunahdlf i harri brunahaettu (HF 1) 160 0
Brunaholf i harri brunahaettu (HF2) 200 0
Brunahdlf i harri brunahaettu (HF3) 240 0
Brunavorn Kerfisstudull Q [L/min.]|
An vidvérunar- eda udakerfis K= 1,00 0,0
Vidurkennt brunavidvorunarkerfi K=0,80 0,0
Vidurkennt vatnsudakerfikerfi K=0,30 0,3
Nalaeg mannvirki Nalaegdarstudull Q [L/min.]|
fiarleegd <6 m N=14 0,0
6 m < fjarleegd < 12 m N=12 0,0
12 m <fjarleegd <25 m N=1,1 0,0
fiarlaegd 225 m N=1,0 1,0
Viobragdstimi slokkvilids Viobragdsstudull
Ubdakerfi eda < 10 min. T=1,0 0,0
10 min < timi £ 15 min. T=11 1,1
15 min < timi < 30 min. T=1.2 0,0
timi > 30 min. T=14 1,4
Ren[r'\(slllts]tlml ::;e/)r::r: Rennsli L/min. Vatnsfordi m®
Slokkvilio: 2 756 630 76
Blautkerfi - ahaettuflokkur: 1,5 18,0 200 12
burrkerfi (blautkerfi+ 25%): 0,0 0 0
Vatnsporf samtals: 830 50

Brunahonnun slf.
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the fire space and a steel sheet cladding at the far fire side with a PUR
hard foam layer in between for the fire behavior according to
DIN EN 1364-1: 1999-10 in association with DIN EN 1363-1: 2012-10 in
order to determine the fire resistance period at one-side fire exposure.

ELA Container GmbH
Zeppelinstr. 19-21
49733 Haren (Ems)

01/07/2013

36" calendar week

36" calendar week

No information on official sampling was available to the test laboratory.
None

09/09/2013

Dipl. Ing. Hendrik Fischkand|

This document consists of 8 pages and 6 Annexes.

The test report shall not substitute a general test certificate of the Building Inspectorate as required ac-
cording to the German Building Inspectorate procedure.

This document may only be reproduced in its unabbreviated form. All publication, even in excerpts, requires the prior written permis-
sion of MFPA Leipzig GmbH. The legal binding form is the written form with the original signatures and original stamp of the author-

ized signatory / signatories.

General terms and conditions of MPFA Leipzig GmbH are valid. In case of doubt, the Test Report in German language has priority.

W,

S 7
!
iacawx (( DAKKS
PN Deutsche
KA Akkreditierungsstelle

D-PL-11021-01-00

Test laboratory accredited by DAkkS GmbH accord- Gesellschaft fur Materialforschung und Prufungsanstalt far das Bauwesen
ing to DIN EN ISO/IEC 17025. The accreditation only Leipzig mbH (MFPA Leipzig GmbH)
applies to the test methods listed in the certificate (in

this document marked with *) which can be seen on Head Office Hans-Weigel-Str. 2b — 04319 Leipzig/Germany
www.mfpa-leipzig.de Managing Director: Prof. Dr.-Ing. Frank Dehn
Comm. Registerr  Local Court Leipzig HRB 17719
Notified testing laboratories, Inspection bodies and VAT-ID DE 813200649
certification bodies recognized according to the Tel. +49 (0) 341 - 6582-0
Construction Products Law {NB 800} and the State Fax +49 (0) 341 - 6582-135

Building Code (SAC 02).



Vi dauki

2

|
Wi MFPA Leipzig GmbH

[ 1] Structural Fire Protection

PB 3.2/13-164-1

09 December 2013 Page 2 of 8

1 General and requirements

On 01/07/2013, ELA Container GmbH placed the order with MFPA Leipzig GmbH to carry out a fire re-
sistance test at a 68 mm thick, non-supporting, room closing sandwich wall structure with a planking of
Fermacell gypsum fiberboards at the side of the fire space and a steel sheet cladding at the far fire side
with a PUR hard foam layer in between for the fire behavior according to DIN EN 1364-1: 1999-10 in as-
sociation with DIN EN 1363-1: 2012-10 in order to determine the fire resistance period.

This test report describes the construction including the installation method, the test conditions as well as
the results for the specific component described here after having tested the latter according to
DIN EN 1364-1 in association with DIN EN 1363-1.

2 Tested structure —

21 Wall construction 1P
H f
The overall dimensions of the tested 68 mm thick sandwich wall structure were Wx H'=2978"mm)x
2600 mm. ] "',', —~ ;"‘
~08%0 || |
The specimen with the a.m. dimensions was cut out of a sandwich wall element with the c_i__i_meﬁgions
3100 mm x 2600 mm (W x H) where the wall element was shortened at one side to the above width of
2978 mm. The complete cutting edge was covered by a channel steel section 68 mm x 24 mm x 1.0 mm.

The construction of the whole element is described in the following.

A scaffolding with circumferential frame and vertical webs of construction timber (w x h = 30 mm x 50 mm
and 78 mm x 30 mm, respectively) was provided within the sandwich wall. For the dimensions of the
components of the wooden scaffolding please refer to Annex 1. The construction timber was connected
with each other by corrugated fasteners WW 10 BPA. The circumferential frame was offset at the sides at
a width of approx. 25 mm and a depth of 11 mm. At the top and bottom edges, the frame tapered by
wood sections. At the top edge, the frame was tapered at a height of approx. 80 mm and at the bottom
edge at a height of approx. 50 mm. For the design of the wood sections and the design of tapering please
refer to Annex 1 to this report. The structure was separated in chambers for later filling with PUR hard
foam by providing the vertical webs.

Channel steel sections (bottom: 90/42/29 x 0.6 mm, top: 70/40/30 x 0.6 mm, laterally near the fixed edge:
45/40/30 x 1.5 mm) were arranged circumferentially at the wood frame and fixed at the wood components
by Spax screws with fillister head 4.0 x 16 mm (lateral steel sheet section) and by chipboard screws with
fillister head 4.0 x 20 mm (top and bottom steel sheet section) at a distance of 364 mm.

The Fermacell gypsum fiberboards d = 12.5 mm were fixed at the vertical webs by means of drywall
screws 4.5 x 35 mm at a distance of 200 mm. No horizontal joints were provided. The maximum panel
size was 2450 mm x 1250 mm. The Fermacell gypsum fiberboards each were flush with the offset of the
circumferential wood frame. Prior to the installation of the Fermacell gypsum fiberboards, a metal plate
RAL 9010 with foil coating (thickness d = 0.5 mm without coating and d = 0.63 mm with coating) was ap-
plied at the external exposed surface. The metal plate was glued onto the Fermacell gypsum fiberboards
by Easyfloor universal glue and moved around the external edge of the Fermacell gypsum fiberboard.
The Fermacell gypsum fiberboards with the metal plate cladding were provided with butt joints. In addi-
tion, the vertical joints of the Fermacell gypsum fiberboards with metal plate cladding were backed by
strips of Fermacell gypsum fiberboard, d = 12.5 mm with a width of 200 mm. The Fermacell gypsum fi-
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berboards were fastened at the panel strips in two rows by screws (2.5 x 25 mm) at a distance of
200 mm. This design corresponded to the design of the wall construction at the internal wall side.

The metal plates (beaded) were provided at the far fire side, w x h = 1220 mm x 2595 mm; (thickness
d = 0.5 mm without coating and d = 0.63 mm with coating), galvanized and with Platal coating which were
positively connected with each other by canting and connection section. This design corresponded to the
design of the wall construction at the external wall side. Fastening/connection with the remaining wall
construction was due to the adherence of the applied PUR hard foam.

The hollow space between the Fermacell gypsum fiberboards and the steel plates was filled with PUR
hard foam, HA 24-320-00 (PUR-Systems GmbH & Co KG).

For further structural details please refer to Annex 1.

2.2 Building material parameters

The strength and moisture content of the specimen at the time of testing corresponded approximately to
the condition to be expected in normal use. Table 1 includes the building materials used for the tested
structure, with the existing material parameters and building material classes as well as the bulk densities
and moisture contents.

Table 1: Building material parameters of the building materials used for preparing the test structure

S o, Thick- Bulk Moisture | Building material classifi-
DeSIgnamtlta)?e ?i; IbUIIdlng RN ness | density | content cation
[mm] [kg/m? | [% by wt. Test symbol
PUR hard foam PUR-Systems GmbH & Co 50 53.0 25 B2
HA 24-320-00 KG ' ) according to DIN 4102-1
A2
Gypsum fiberboard Fermacell GmbH 12.5 1203 1.0 according to DIN EN
13501-1
E
Solid building timber - 40 - - according to DIN EN
13501-1
Al
Steel plate (beaded) - 0.63 - - according to DIN EN
13501-1
Al
Metal plate RAL 9010 - 0.63 - - according to DIN EN
135071,

"\"“’? Jerimmna.
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3 Description of the tested structure

The tested wall construction was manufactured by the client and supplied to the fire test site of MFPA
Leipzig.

Skilled workers of the test laboratory installed the specimen described in section 2.1 as three-side re-
strained wall in a standard supporting frame (internal dimensions 3000 mm x 3000 mm). The bottom area
of the frame was provided with cellular concrete bricks in order to compensate the specimen height of
2600 mm.

The wall construction was fixed in the test frame at three sides by sectional steel angles
(90 x 60 x 6 mm), which were fastened at the test frame or the bottom brickwork (execution of a fixed
connection). The sectional steel angles were aligned so that the wall construction was covered by the leg
length of 60 mm. The design for the installation of the wall construction was analogous to the practical
design. Further sectional steel angles in the area of the fixed connection at the far fire side were used to
restrain the wall construction in the standard supporting frame. Prior to the installation of the wall con-
struction, additional edge insulation strips (d =10 mm, b =100 mm, p = 50 kg/m?®) were provided in this
area.

The free vertical edge between the test frame and the wall construction was filled with non-inflammable
mineral wool (melting point > 1000°C).

The fire space was heated according to the standard temperature/time curve (ETK) in accordance with
DIN EN 1363-1: 2012-10. Six plate-type thermometers according to DIN EN 1363-1, section 4.5.1.1 were
installed at a distance of 100 mm to the specimen in order to measure the temperatures in the fire space.
They were used to control the fire space temperature.

To verify the temperatures at the non-flamed side of the specimen, 22 NiCr-Ni thermocouples according
to DIN EN 1363-1, section 4.5.1.2 were used to measure the surface temperature. Here, several surface
thermocouples were arranged as reference at a distance of 15 mm according to DIN EN 1363-1: 1999-10
as well as at a distance of 20 mm according to DIN EN 1363-1: 2012-10.

The ambient temperature was determined laterally at a distance of approx. 1 m from the specimen at the
level of the latter.

The pressure in the fire space was measured according to DIN EN 1363-1, section 4.5.2 and 5.2 by
means of a differential pressure transducer PU + 100 Pa at a height of 1.50 m (bottom measurement) and
2.90 m (top measurement), measured from the bottom of the test furnace.

"y

Potentiometric displacement sensors were installed at three different points at half the Wali"heigl_a_;-of the

specimen in order to measure and record the deformation. i [ ‘ {
| im

For the arrangement of measuring points as well as the position of the displacement éen_sqrs__ plaé_&_e.:Lfeé

i

to Annex 2. s L /

] i( % —"!
All fire space and surface temperatures as well as the pressure in the fire space were'm‘easured«’an;!réc-
orded at five second intervals. For the surface temperature at the far fire side which was determinéd dur-
ing the fire resistance test, the fire space temperature and the pressure in the fire space refer to Annex 3
and 4.
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4 Test observations

For the observations made during the fire resistance test please refer to Table 2.
Table 2: Observations during the test of the non-supporting room closing wall construction on 09/09/2013

Test time " : Observation
[min:sec] Observations during the test e

1:30 Slight crackling noise in the wall construction can be heard. Minor smoke leakage in A*
) the edge areas (connection to test frame)

2.00 Foil coating at steel plates (covering plates) burnt F*

3:00 The steel plates (covering plates) start loosening from the Fermacell planking. Steel F
’ plates (covering plates) bulge slightly in the edge areas
. The vertical joint of the beaded steel plate slightly opens near the free edge (approx.

7:30 3.00 mm) A

9:30 The steel plate (cover plate) loosens in the area of the fixed edge. It bulges visibly into F
) the fire space and off the Fermacell planking

18:30 Beginning minor smoke leakage at the design of the free edge at half the wall height A

20:00 The vertical joint of the beaded steel plate opens to approx. 4.00 near the free edge A

23:00 No visible changes at the fire space side. The steel plates (cover plates) are still stand- F
) ing, but buiged off the Fermacell planking

25:30 Smoke development at the free edge becomes stronger. Yellowish smoke leaks A

26:30 Vision into fire space no longer possible, strong smoke development I

Smoke leaks in the area of the vertical joint of the beaded steel plate near the free
32:30 edge at approximately half the wall height. A dark stain is developed also in this area A
at the beaded steel plate; color coating is loosening and bubbles develop
33:30 End of fire resistance test -

*A = Far fire side, Z = Fire side

5 Test results

On 09/09/2013, the wall construction described in section 2, of the manufacturer ELA Container GmbH
was subjected to a fire resistance test in accordance with DIN EN 1364-1 in association with DIN EN
1363-1. In order to determine the fire resistance period in terms of integrity and heat insulation according
to DIN EN 1364-1 in association with DIN EN 1363-1, one-side fire exposure was carried out from the
internal wall side with gypsum fiberboard cladding in connection with a glued on steel plate.

The comparison of the test results with the performance criteria according to DIN EN 1364-1 in associa-
tion with DIN EN 1363-1 for non-supporting, room closing, heat insulating walls at one-side fire exposure
is given in Table 3 for the integrity E and the insulation I. Table 3 shows the classification of the perfor-
mance criteria according to DIN EN 1364-1 in association with DIN EN 1363-1 for nomsupportmg room
closing, heat insulating walls up to the 30" test minute. o —
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Table 3: Comparison of the test results with the performance criteria according to DIN EN 1364-1 in association with
DIN EN 1363-1 for non-supporting, room closing, heat insulating wall constructions at one-side fire expo-

sure

Line

Norm
reference

Data acc.
to
DIN EN
1363-1:
2012-10

Requirements

Test results at wall structure

Description

Specimen surface — view (far fire
side beaded steel plate (external
wall side))

Comparison

of test results with the
performance criteria
acc. to DINEN
1364-1: 1999-10

»El-30“

section:
11.2

Ignition of cotton
swab

Ignition of cotton
swab after:

met

Integrity
(E)

Occurrence of
fissures

A feeler gauge
was penetrated
after:

met

i.e. avoid-

ance of: Flames at the far fire

side

Continued flame
formation oc-
curred after:

met

section:
11.3

Heat insulation (1)

i.e. temperature increase at the
far fire side above the initial
temperature:
max. adm. mean value
AT =140K
max. adm. individual value
AT =180K

Test period
in min:

10 20 30

met

observed max.
temperature
increase:
Mean value
in K:

observed max.
temperature
increase:
- Individual value
inkK:
- at measuring
point:

14 4 72

OF 14 | OF 14

OF 14

met

section:

section:
5.2.2.1

10

section:
5.4

Other information

Ambient tempera-

ture at the begin-

ning of test in the
laboratory:

18°C

Ambient tempera-
ture rose/dropped
during t the test
by max.:

-1,0K

Pressure in fire
space:

acc. to DIN EN 1363-1: 2012-10

existing loading:

For information e.g.
about the building
materials, weights per
unit area, bulk densi-
ties and moisture
content please refer
to section. 2.2

11

12

13

Keeping the load
bearing capacity

over the whole test period

Smoke develop-
ment:

moderate in the area of the free
edge as from the 25" test minute

Horizontal defor-
mation:

- Size
-Time

-57mm =
30 min
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6 Conclusions and recommendations on the basis of DIN EN 1364-1 in association

with DIN EN 1363-1

Based on the obtained test values shown in Table 3, a fire resistance period of 30 minutes is obtained for
the non-supporting room closing wall construction at one-side fire exposure.

At one-side exposure, the tested wall construction met the requirements in terms of integrity and heat
insulation according to DIN EN 13501-2 section 7.5.2 for the fire resistance class El 30.

The validity of the above statements requires that the boundary conditions specified in this test report are
met.

6.1 Direct field of application according to DIN EN 1364-1

The results of the fire resistance test can be transferred directly to similar designs where one or several of
the following modifications are made and which, in addition, meet the requirements of the relevant design
norm in terms of stiffness and stability:

¢ Reduction of wall height;

e Increase of wall width;

e Increase of wall thickness;

e Increase of component thicknesses;

e Reduction of stud distances (vertical webs to fasten the internal Fermacell planking);
e Reduction of the distances of fasteners;

e Execution of vertical joints according to the type tested;

e Installation of internals (e.g. sockets, switch boxes, etc.) in the wall structure is not allowed.

6.2 Remarks acc. to DIN EN 1363-1, section 12.1 w)

This test report describes in detait the installation method, the test conditions and the results achieved
with the specified component described here after having tested the latter according to the method speci-
fied in DIN EN 1363-1. Any major deviation in terms of size, structural details, boundary conditions, ex-
cept the deviations which are permitted in the test method for the direct field of application is not covered
by this test report.

Due to the specific features of the tests of the fire resistance period and the consequential difficulties
when quantifying the uncertainty of measurement of the fire resistance period it is not-possible to indicate

a defined degree of accuracy of the result. § s ;‘. -
] i
‘ !

j-.
e
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]

R |

qmber 2013 |

|
|
|
L

& Al

——— qh..{li)“lg]f[}lné. L. Weilke Dipl.-Ing. H. Fischkand|
ﬁead‘ of Testing Centre Testing Engineer

List of Annexes

Annex 1: Structural design of the wall (supplied by the client)

Annex 2: Arrangement of thermocouples at the surface

Annex 3: Fire space temperatures and pressure (fire test on 09/09/2013)
Annex 4: Surface temperatures

Annex 5: Photo documentation

Annex 6: Comparison of the testing results with the performance criteria according to
DIN 4102-2: 1977-09



Vi dauki 2

L1 Structural Fire Protection

MFPA Leipzig GmbH

Annex 1: Structural design of the wall

PB 3.2/13-164-1

09/12/2013
Page 1 of §

Figure 1: View drawing of wall construction from the external wall side
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Figure 3: Longitudinal section and details (head and base point) of wall construction)
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Figure 4: Cross-sectional drawing of wall construction (detail)
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Figure 5: Detail A of the wall cross-section near the joint backing of the single-layer Fermacell planking
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Figure 1. Arrangement of thermocouples on the non-flamed surface
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Fig. 1: Standard temperature/time curve (ETK)
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Fig. 3: Measured furnace temperature of all furnace thermocouples OT1 - OT 6
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Fig. 5: Room temperature
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Fig. 6: Deformation of wall construction, measured at half the wall height (WS 1 near the fixed edge, WS 3 near the free
edge)
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Fig. 1: Temperature development at the specimen surface (all surface temperature measuring points)
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Fig. 2: Temperature development at the specimen surface to determine the mean value (OF 1-5)
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Fig. 3: Temperature development at the specimen surface to determine the maximum value (OF 6-14) according to
DIN EN 1363-1: 2012-10
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Fig 4: Temperature development at the specimen surface to determine the maximum value (OF 14-22) according to
DIN EN 1363-1: 1999-10
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Fig. 1: View of the design of the butt joint of the
beaded steel plate at the external wall side (far fire
side).

Fig. 2: View to the joint of the steel piate glued onto the
Fermacell board at the internal wall side (fire side).

Fig. 3: View of the wall structure prior to the fire
resistance test from the far fire side.

Fig. 4: View to the wall construction from-the fire side

prior to the fire resistance testmmm— ey
¥ Al
} ieinzig Gn ‘ 13
{ sAc02 ||
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Fig. 5: 1* test minute. View into fire space Fig. 6: 3" test minute. Foil at cover plate burnt. Surface
of cover plates start bulging.

Fig. 7: 20" test minute. Joint of cover plates open at | Fig. 8: 27" test minute. Smoke development at free

the far fire side (near the free edge) edge. Smoke with yellowish color. -l ‘__;;_
[RAETRI 7
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Fig. 9: 32" test minute. Smoke development at free | Fig. 10: 32" test minute. Joint near free edge widely
edge. open, smoke leakage increased in this area.

Fig. 11: 33" test minute. Just before the end of the | Fig. 12: 34" test minute. After the-end_of the fire test,
test, bubbles of the coating at the cover plate develop | arcing-through occurs at the open bL butt _plnt -of the cover
near the open butt joint of the cover plates near the | plates near the free edge .+ 721 | \

free edge. L5 e i
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Fig. 13: Approx. 30 minutes after the test. View of the
non-flamed side of the wall construction.

Fig. 14: Approx. 30 minutes after the test. View of the
flamed side of the wall construction. In the center of the
field, the Fermacell planking together with the cover
plates dropped down. PUR hard foam behind is visibly
burnt

Fig. 15: Approx. 90 minutes after the test. View of thg L
flamed side of the wall construction. View into-the
central field area at the exposed and burnt PUR-hard-

foam
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Comparison of test results with the performance criteria according to DIN 4102-2 for non-supporting, room
closing wall constructions at one-side fire exposure

;"0"“ Requirements Comparison
reterence Test results at wall construction
. The most unfavorable result of test results with the
Line Data acc. to at a min. of 2 specimens is requirements for the F
DIN 4102-2: applicable for evidence class
197'{-09 according to section 4.1 of
section: the norm Description »F 30%
1 5.1.2 Ignition of cotton swab Time of occurrence - met
2 Integrity Continued flame formation (test minute) -
3 Keeping the adm. Test period in min.: 10 20 30
temperature increases at the Mean value 0 1
4 far fire side above the initial inK: 3 0
522 temperature: maximum measured met
Heat insulation max. adm. mean value individual val
5 AT = 140K indivia ”aK,"a ue 14 41 72
max. adm. individual value n K
AT =180 K at measuring point: OF14 OF14 OF14
6 524 existing loading: Dead weight
Load-bearing Keiglngcgeulgjgrtisaaélng The load bearing met
7 capacity P capacity remained up the end of test
to
8 Ambient temperature 18°C
max. horizontal
deformation . g
For information e.g.
[¢] - Time 30" test minute about the building
- Measuring point: Ws3 materials, weights per
- Size: -57 mm unit area, bulk densities
Moderate in the area of the and moisture content
10 Smoke development: free edge as from the 25" please refer to
82-87 Other information test minute section2.2
Occurrence of .
11 ignitable gases at far Ignitable gases occurred after
fire side: - min
major
e _— . components: .
Building material other
class acc. to components:
13 DIN 4102-1: 1977-09 (s. Table 2 A
der Norm) e
acc. to Table 1 .
14 8.8 Classification DIN 4102-2: 1977-09 F 30 ey gy § MR EN
Designation acc. to Table 2 : | A% 1. \
15 (abbroviation) DIN 4102-2: 1977-09 s | Lein} w5
!-\.—r-""" N ’. x_pm :
rsee 1 1/
] | |4
e il .....--.!),4

A

—




