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1. Formali

Verkefni petta er unnid sem lokaverkefni i vélidnfraedi vid verk og taeknifraedideild Haskdlans
i Reykjavik & haustonn 2013. Verkefnid jafngildir 12 ECTS einingum og er ztlad ad taka til
sem flestra afanga sem a undan eru gengnir.

Verkefnid gengur Ut 4 ad hanna loftraestikerfi i samkomuhus sem hefur ad geyma flest allt
sem til parf til veisluhalds. Innan veggja hussins er ad finna tonleikasal, radstefnusal, bar,
salernisadstodu fyrir gesti og starfsmenn, fullbuid veislueldhis med kaelum, frystum og 6llum
helstu taekjum, starfsmannarymi, buningsherbergi, reestikompu og sidast en ekki sist
teekjarymi sem hefur ad geyma hjarta loftraestingarinnar; loftreestisamstaduna.

Husnaedid er 1124 m? ad grunnfleti og er a einni had, en stor hluti pess er med aukinni
lofthaed. | skyrslunni verdur farid yfir hdnnunarferlid og lesendur fa ad kynnast ferlinu fra
upphafi til enda. Skyrslan inniheldur allar teikningar sem parf til tilbodsgerdar, myndir og
lysingar 4 6llum peim taekjum sem notud verda dsamt 6llum helstu utreikningu sem notadir
eru i hénnun sem pessari. Ad endingu verdur sett fram kostnadardaetlun, magnskra og
verklysing sem myndi flokkast sem fullnaegjandi utbodsgogn i verkid.

[ upphafi var lagt upp med ad hafa verkefnid sem likast pvi sem gerist i raunveruleikanum og
kafa ekki of djupt ofan i einstaka paetti og med pvi gefa folki med mismikla pekkingu a
vidfangsefninu gédda en um leid adgengilega syn a ferlid. Verkefnid er unnid med hjalp fra
verkfraedistofunni Mannvit, undir handleidslu Sigurgeirs bdérarinssonar Vélteeknifraeedings
B.Sc. og kann ég honum bestu pakkir fyrir. Einnig var hjalp Arna Vidars Bjdrgvinssonar
teekniteiknara hja Mannvit, vid notkun honnunarforritsins Magicad algjorlega émetanleg og
ovist hvort tekist hefdi ad klara verkefnid @ svo vandadan hatt 4n hans hjalpar.
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5.Inngangur

Tilurd pessa verkefnis er fyrirspurn min til verkfraedistofunnar Mannvit um hjalp/handleidslu
vio gerd lokaverkefnis i Vélionfraedi vid teekni- og verkfraedideild Haskdlans i Reykjavik.
Hugmyndin var ad hanna kerfi sem naedi yfir vitt svid loftraestifreedanna. Lagt var upp med
ad finna til husnaedi med margvisilegar parfir a svidi loftmagns, lofthrada, hljéddempunnar
og eldvarna. Tdnleikasalur hefur porf fyrir mikid loftmagn a lagum hrada og mikla
hljéddempun. Stért eldhus hefur porf fyrir mikid utsog p.e. morg loftskipti. Eldvarnir skipta
bar hofudmali og einnig ad naegileg kaeling naist svo unnt sé ad vinna par. Buningsklefar og
bod hafa lika sinar sérparfir og radstefnusalurinn einnig.

Utfra pessum upplysingum pétti okkur (mér og Mannvitsmdnnum) graupplagt ad nota fyrstu
had Ténlistarhussins i Keflavik pekkt sem Hljémahollin.

[ upphafi var grunnmyndin tekin og allt annad en veggir og herbergjaskipan purrkad ut. bvi
naest var akvedid ad nota einungis eldri hluta hdssins sem er best pekktur undir nafninu Stapi
og breyta grunnmyndinni adeins til ad adlaga hana betur ad okkar heildarsyn.

Husnaedid sem eftir stendur hefur ad geyma ténleikasal, radstefnusal, fullbid veislueldhus,
starfsmannarymi, blningsadstodu, snyrtingar fyrir gesti, starfsmenn og listamenn sem fram
koma, raestikompu, taekjarymi og rymi sem nytist sem inngangur/forstofa og bar.
Heildarflatarmal husnaedisins er u.p.b. 1124 fm og vega par pyngst salirnir tveir og méttakan
sem eru samanlagt 735 fm. Fjoldi gesta midad vid fullt hus getur nad riflega 829 manns, og
vaeri pa loftmagnsporfin 14820 I/s. Unnid er eftir CR 1752-1998 - seinna IST EN 15251-2007
og islenskri byggingareglugerd fra arinu 2012. Markmidid verkefnisins er ad hanna
loftraestikerfi sem uppfyllir paer parfir sem upp koma en er a sama tima rekstrarlega
hagkvaemt og ekki of kostnadarsamt i smiGum og uppsetningu.



6. Af hverju loftraesting
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Samkvaemt islenskum reglugerdum og st6dlum ber ad loftraesta 6ll rymi upp ad pvi marki ad
vidunnandi loftgaedi naist. bess er getid i Byggingareglugerd i Gr. 10.2.1.

,AQd loftgeedi innan mannvirkja skulu vera fullnaegjandi og i samraemi vid notkun peirra og tryggt ad loft innan
mannvirkis innihaldi ekki mengandi efni sem valdid geta heilsutjoni eda 6paegindum.”

Einnig er pess getid i Gr. 10.2.2.

,Ad allar byggingar skal loftraesa. Loftraesingin getur verid vélraen, natturuleg eda blanda afhvoru tveggija.
Tryggja skal ad krofur um gzedi lofts og paegilega varmavist séu uppfylltar. Vid akvordun loftraesingar ber ad
taka mid af tegund og gerd rymis, peirri starfsemi sem par fer fram, hita- og rakamyndun, Gtstreymi mengandi
efna fra byggingarefnum og utbunadi, Gtstreymi mengunar vegna efna og vinnslu svo og vegna athafna folks og
dyra sem par dvelja. Loftraesikerfid skal pannig hannad, gert, rekid og pvi vidhaldid ad pad haldi virkni sinn
iallan liftima byggingarinnar.”

Sérstklega er tekid tillit til athafna félks i Gr. 10.3.1.

“A8 Mannvirki skulu pannig hénnud og byggd ad paegindi hvad vardar hita raka og hreyfingu lofts 4 peim
svaeedum par sem folk dvelur séu fullnaegjandi og avallt i edlilegu samraemi vid pzer athafnir og pa starfsemi sem
fram fer i mannvirkinu.”

Mikill munur er a porf til loftraestingar eftir pvi hvada tilgang rymin hafa, staerd ryma, fjéldi manna, yfirhafnir
peirra og hvad peir eru ad gera spilar stéran patt i akvordun loftmagns einstakra ryma. Einnig geta adrir paettir
spilad inni, svo sem hiti fra lysingu, télvu eda hljomflutnigsbinadi og einnig varmaleidni Gtveggja og glugga.”

Loftraesting er miklu meira heldur en einhver lUxus sem einhverjar ,primadonnur® kalla eftir.
Loftraesting snyst um hollustu og gdéda lifnadarhaetti, loftraesting snyr ad baettum
endingartima mannvirkja, loftraesting snyr ad aukinni ardsemi vinnuafls og an loftraestingar,
nattdrulegrar eda vélraennar vaeru flestir i vanda staddir innandyra.

7. Adferdir vid loftraestingu

Loftraesting getur verid natturuleg eda vélraen, eda samblanda beggja svokollud blondud
loftraesting par sem blasarar hjalpa til vid nattudrulega loftraestingu par sem skilyrdi til hennar
eru ekki med besta méti eda alag dvenjumikid. Besta deemid um natturulega loftraestingu er
opinn gluggi sem hleypir fersklofti inn i rymid. Til pess ad pessi gerd loftraestingar geti virkad
verdur ad geta myndast streymi milli tveggja eda fleiri glugga/ opnanlegra faga.

Vélraen lofraesting getur verid ansi vidtaekt hugtak og adferdir/ gerdir hennar 6tal margar.
Einfaldasta utfeersla vélraennar lofraestingar er gluggalaust rymi med tveimur opum sem
henta pvi loftmagni sem steerd og tilgangur rymis kveda @ um. Annad opid flytur loft ad
ryminu, og hitt flytur loftid fra ryminu, mogulegt er ad beaedi inn og Utblastur séu motordrifin
eda einungis annad peirra.



8. Lysing husnadis

pratt fyrir ad grunnmynd hussins byggi a raunverulegu mannvirki er gert rad fyrir pvi ad
husid sé nybyggt, enda ekki annad haegt i ljési pess ad grunnmynd, sem og snidum hefur
verid pd nokkud breytt til ad maeta peim krofum sem hénnun pessa kerfis hefur krafist.

Gert er rad fyrir ad Utveggir huss séu steyptir, sem og burdarveggir en milliveggir gipskleeddir
og einangradir med steinull. Oll gélf eru steinsteypt nema svidid sem er timburgrind klaedd
med krossvidsplotum og hardvid (parket). bakplotur hussins eru steyptar laréttar og 1,5°
vatnshalla ndd med einangrun og duk. Gert er rad fyrir pvi ad allt rafmagn, pipulagnir og pess
hattar sé nylagt, og samkveemt videigandi st6dlum hérlendis.

Husid hefur ad geyma radstefnusal, tédnleikasal sem moguleiki er & ad skipta i tvennt,
mottokurymi med bar, salernisadstodu fyrir gesti, listamenn og starfsfélk, badadstodu fyrir
listamenn og starfsmenn, buningsklefa, starfsmannarymi, raestikompu og fullkomid
veislueldhus. Heildar flatarmal hdssins er 1124 m? og skiptist lofthaed hussins i tvennt,
annars vegar eru 7 m undir grindarloft i sal en annars er lofthaed 2,8 m undir kerfisloft.

[ radstefnusal er einnig jarngrindarloft en lofthaed engu ad sidur 2,8 m.

9. HOnnun

Stadlar og reglugerdir.

[ pessari skyrslu verdur horft til Byggingareglugerdar fslands 2012, CR 1752 — 1998 >
IST EN 15251 — 2007 og einnig verdur horft til upplysinga rita sem fengin voru hja
I6an fraedslusetur.

Forsendur

Leitast verdur vid ad halda loftgeedum i flokki A, par sem hlutfall 6anaegdra er undir 15%.
Tekid verdur mid af ppm gildum vid akvordun loftmagns og pad 1atid rada ef krafan er haerri.
Horft verdur til hagkvaemni i upphitun med notkun varmaskiptihjols og einnig leitad eftir pvi
ad halda orkunotkun kerfis nidri med notkun skynjara, stilliloka og stillinga. Vid val 4 stokka
steerdum var horft til pess ad halda prysting i kringum 1,4/m og kerfinu styrt med
prystiskynjurum.

Lagt verdur upp med ad hitastig allra ryma verdi 20°C nema i eldhusi og rymum tengdum pvi
en par verda 18°C.



Vid val & ihlutum var notast vid hid frabaera teikni forrit Magicad, en med pvi ad teikna upp
brividdar likan af lagna kerfi hussins bydst manni ad velja ihluti sem birtast i raun staerdum
eftir malum framleidanda. Akvedid var ad taka alla ihluti ad undanskilinni samstaedu og
blasurum, fra Lindab, til ad einfalda magnskrargerd og einnig hénnunina sjalfa. beir hlutir
sem Lindab/ Magicad baud ekki upp & voru teiknadir sérstaklega og gert rad fyrir pvi ad
verktakinn sem ad verkinu komi smidi sjalfur eda lati smida fyrir sig pessa hluti.
Samstaedan var valin Gt fra loftmagnsporf fenginni Ur handbdk (10. Herbergishandbék bls.
11) og leitad var til [smar med samstaedu og vard FlaktWoods fyrir valinu. Blasarar fyrir
sérutsog voru valdir med hjalp Magicad og notast vid FlaktWoods par sem vitad er ad
baegilegra er ad hanna styrikerfi fyrir kerfi par sem allir hlutir eru teknir fra sama
framleidanda.

10. Herbergishandbdk

Vid akvordun loftmagns einstakra ryma er notast vid svokallada herbergishandbdk.
Herbergishandbdékin er pannig uppbyggd ad mogulegt er ad bera saman naudsynlega
loftmagnsporf einstakra ryma og 4 pann hatt, taka endanlega dakvérdun. Inn i bdkina eru
slegnar inn stzaerdir ryma p.e. lengd, breidd og had, valin er hafilegur fjoldi loftskipta ut fra
vidmidunnartoflum og lesid Ut ur pvi. bvi naest er sleginn inn fjélda einstaklinga i hverju rymi
utfrd viomidunnar toflum og sekundulitrar 8 hvern peirra og lesid ut ur pvi. Eftir petta er
skodad naudsylegt loftmagn fyrir hvern fermeter midad vid IST EN 15251 2007 (cat.1).
pegar fundin hefur verid sa pattur sem krefst mests loftmagns er litid til Co® magns, og
loftmagn aukid ef naudsynlegt pykir, til ad halda Co? magni innan leyfilegra marka.
Samkvaemt Byggingareglugerd 2012 er leyfilegt Co? magn ad hamarki 800 ppm.
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11. Loftgaedi

Vellidan innandyra — Upplifun okkar @ adstaedum

Pad sem hefur mest ahrif & hvernig vid upplifum gaedi innilofts er eftirfarandi:
Hvad vid erum ad gera, hvernig vid erum klaedd, rakastig, lofthradi og hitastig.

Myndin hér ad nedan synir hvernig 6anaegja med loftgaedin eykst hja sitjandi félki vid pad ad
fioldi peirra eykst an pess ad innblastur fersklofts sé aukin.

60% Tafla 1.
Ahrif mengunnar frd sitjandi

2% T folki & mat d loftgaedum.

30% =
20% pd
10% /

0%

Hlut Fall ddnzegdra med loft geedi

0 1 2 3 4 5 ] 7
Mengun i rymi (decipol)

Til pess einfalda syn @ muninn 4 gédu og slaemu lofti hefur loftgeedum verid skipt upp i prja
flokka eftir fjolda 6anaegdra i présentum talid. [ flokk A er gert rad fyrir ad innan vid 10%
manna séu 6anaegdir med loftgaedin, i flokki B er fjoldi 6anaegdra komin upp i 20% og i flokki
C er fjoldi 6anaegdra komin i 30% sem er ansi hatt hlutfall ésattra einstaklinga.

Loftgeedaflokkun Loftgeedi - skynmat Naudsynlegt loftmagn
% danssgdra | decipol (I/'s)/olf
10 0,5 16
B 20 1.4 7
C 30 2,5 4
Tafl
a2 Flokkun loftgaeda skv. skynmati
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Efnaskipti mannsins

Madurinn umbreytir feedu i orku, og vid pessa brenslu myndast baedi varmi og koltvisiringur
Co?. Hvad madurinn gerir hefur gridarleg ahrif 4 brennslu sem og myndun koltvisyrings. H
haegt er ad reikna Ut daetlada losun koltvisyrings med notkun met- Utreikninga en met- gildid
er maelikvardi 4 hrada efnaskipta likamans vid brennslu blandadrar faedu. [ tdflu 3 hér ad
nedan eru synd deemi um efnaskipti mannslikamans vid mismunandi athafnir, sem og
varmagjof og Co? losun.

Hvad er adhafst? Efnaskipti Medalmadur”
Wim met Varmi (W) | CO: (Uklst)
Liggjandi 46 08 81 14
Sitjandi, kyrr 58 1.0 102 17
Standandi. kyrr 70 1.2 123 20
Sitjandi vid vinnu 70 1.2 123 20

(sknifstofa, skoli, heimali)

Standandi v1d vinnu 93 1.6 163 27
{(verslun, rannsoknastofa,

léttur 18nadur)

Standandi v1d vinnu 116 2.0 203 34

(heimilisstorf, afgreidsla,
vinna vid velar)

Medalerfid hrevfing 165 2.8 289 48
(pung veélavinna,
verksteedisvinna)
Erfidasvinna/iprotiir 870 15.0 1523 255

D Likam medalmanns er um 1_.75 1]:12 a0 flatarmal: (viirbord) og hann
gefur fra sér koltvisyrng (CO;) sem svarar t1l 17 falds met-gildisins

Tafla 3. Efnaskipti manns vid mismunandi athafnir
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Akvordun loftmagns mea tilliti til Co? styrks

Vid maelingar 4@ magni koltvisyrings i lofti er notast vid maelieininguna ppm, 1 ppm jafngildir 1
litra af Co? i 1 milljon litra af andrdmslofti. Magn koltvisyrings i fersklofti er a bilinu 350 til
450 ppm, loft telst mjog hreint ef Co? magn pess er 300 ppm ad sama skapi er 380 til 420
mjog edlilegt innan borgarmarka, pott audvitad sé pad mjog breytilegt eftir pvi hvar og
hveneer pad er maelt, pess ma geta ad pad er skodun ,Yasuki Shirakawa hja Japanese
Meteorological agency” og margra annarra pekktra visindamanna ad vid verdum ad halda
CO0? styrk stérborgarlofts undir 400 ppm til ad reyna ad hagja 4 hlynun jardar.

Midad vio loftgeedaflokk A par sem hlutfall danaegdra er undir 15 % er gert rad fyrir pvi ad
CO0? styrkur innilofts megi ekki fara upp fyrir 800 ppm til skamms tima og ekki upp fyrir 1000
ppm til lengri tima, oft er horft & petta med 1 kist. og 5 kist.

i Byggingareglugerd - Gr. 10.2.9 er getid til um mesta leyfilegt magn Co? i innilofti,

,Tryggt skal ad CO2 magn i innilofti verdi ekki meira ad jafnadi en 0,08 % CO2 (800 ppm) og fari ekki til skamms
tima yfir 0,1 % CO2 (1000 ppm). Pegar notud eru loftraesikerfi med styribinadi ma vikja fra pessum
loftgaedakrofum ef synt er fram a ad porf fyrir loftraesingu er minni. P& ma ferskloftsmagn 4 notkunartima
aldrei vera minna en 0,35 I/s & m? golfflatar.”

Til eru nokkrar misfléknar adferdir vid ad reikna naudsynlegt rimstreymi fersklofts Ut fra Co?
styrk, hér ad nedan syni ég eina sem tekur pé ekki tillit til tima.

278%n* 9 co,

Qititoi — I/s
f ex (COZ—inm'_ COZ—M)
n fiéldi manna (einstaklingar),
Qcoz magn koltvisyrings pr. einstakling (I/kist pr. einstakling),
£ virkni loftreesingar,
CO, styrkur koltvisyrings (ppm).

Til eru margar adferdir til akvordunartoku a4 naudsynlegu rimstreymi fersklofts, vid

honnunarpatt pessarar skyrslu var notast vid handbdk sem honnud var af Mannvits ménnum,

(sja 10. Herbergishandbdk bls. 8), inn i bokina er slegid helstu gildum td. staerd ryma, fjoldi

manna, og pess hattar upp koma élikar tolur eftir pvi til hvada patta er horft, pad sem kom a

6vart var ad ppm gildi voru rddandi pattur i nanast 6llum rymum.
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12. Mengunaralag

Loftmengun af voldum manna

Mengunaralag innanhuss er rekjanlegt til margra mismunandi patta. par ber helst ad nefna
batt mannsins sem umbreytir faedu i orku og myndar vid pad koltvisyring Co?, og athafnir
manna spila parna stort hlutverk. Samkveemt l[6gum nr 6/2002 2.gr. og 9.gr. er bannad ad
reykja i opinberum byggingum og audvelt er ad sja hvers vegna pegar litid er til pess ad
loftmengun sexfaldast i rymi par sem allir reykja.

Hér ad nedan er tafla sem synir loftmengun og efnaskipti manna vid mismunandi athafnir.

Loftmengun | Koltvisyringur | Kolsyrlingur Vatnsgufa
CO, co (raki)
olf/mann I’klst. @ mann | l/klst. 8 mann | g/klst. 8 mann

Sitjandi
0% reykja 1 19 50
20% reykja 2 19 0,011 50
40% reykja 3 19 0,021 50
100% reykja 6 19 0,053 50
Hreyfing
Haeg, 3 met” 4 50 200
Medal-, 6 met 10 100 430
Mikil, iprottir, 10 met 20 170 750
Bérn
Barnaheimili, 3-8 ara 1.2 18 90
Skalar, 14-16 ara 1,3 19 50

1) 1 met er efnaskiptahradi sitjandi manns (1 met svarar til 58 Wim® horunds, eda u.p.b 100 W fyrir
medalmann).

Tafla 4. Mengunardlag vid mismunandi athafnir
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Loftmengun af véldum mannvirkja

Margt innanhuss getur haft ahrif a loftmengun s.s. mismunandi byggingarefni, gélfefni (t.d.
teppi), einangrun og fragangur hennar og meira ad segja loftraestingin sjalf. Einnig hafa aldur
og astand husa gridarlegt vaegi i pessum efnum.

Hér ad nedan er tafla til vidmidunarsem synir mismikla mengun husa byggda 4 starfsemi

innan peirra.
Loftgeedi - skynmat
olf/(m” golfs)
Medaltal Bil

Hefdbundin hus
Skrifstofur 0,3 0,02-0,95
Kennslustofur 0,3 0,12-0,54
Barnaheimili 0.4 0,2-0,74
Samkomusalir 0,5 0,13-1,32
Litio mengandi hus
Markmid: 0,1 0,05-0,1
Tafla 5. Mismikil mengun husa eftir starfsemi

Einnig er mikilvaegt ad horfa til pess ad stadsetning inntaksrista er mikilveeg pegar horft er til
bess ad hreinleiki lofts er breytilegur eftir pvi hvar pad er sott, t.d. er ekki heppilegt ad seekja
loft til innblasturs par sem algengt er ad bilar gangi lausagang, en med pvi veeri madur ad
ryra gaedi loftsins og loftraesingarinnar sjalfrar.

15



13. Hljoddempun

Vid honnun einstakra ryma kemur upp
mismunandi krafa um hljéddempun. | pessu
tiltekna verkefni erukréfurnar mestar i stéra
salnum en samkvamt DS 447 mega ad hamarki
berast 25 Ly (dB) Ut ur kerfinu i salnum. Minni
krofur eru gerdar annarsstadar i husinu, en t.d.
hefur radstefnusalurinn 30 L,aad hamarki og
barinn/ moéttakan 40 Lpa Samstaedan sem i verkid
var valin gefur frd sér 83 dB(A) innblasturs-
greininni og 82 dB(A) 4 utsogsgreininni. Vid
samstaedu er komid fyrir sérsmidudum e

hljédeinangrudum prystiboxum og einnig Mynd 1. Hljédgildra Lindab
eru hljédgildrur & stofnlégnum utsogsstokkarnir

i sélunum eru eru hljédeinangradir alla leid ad

undanskildum greinum ad hafum sem

eru einangradir. Innblasturslogn sem liggur ad svid

og svadi naest pvi er einnig ad hluta hljéd-

einangradur kanntadur stokkur sem breytist i
Stadur DS 447

sivalt ror med vidbaettum hljédgildrum, Lpa NR

. . . . . Heimili

innblasturs greinar enda med hljédeinangrudu | £ nas 10 20
iveruherbergi 30 25

dreyfara boxi og hljédgildru par @ undan. Lagt
var upp med i upphafi ad hafa hdvadaialgjoru |Bamagesia

Bamaheimili 35 30
lagmarki, og telur undirritadur fullvist ad petta woggustofur a5 30
dugi til ad sleppa undir hamark og gott betur. Samkomustadir
Radstefnusalir 30 25
Bakasofn a5 30
S56Mn
Kvikmyndahils 35 30
Tanlistarsalur/opera 25 20
Réttarsalur 30 25
Leikhis 30 25
Verslanir
Sérverslanir 40 35
Starmarkadir 40-50 35-45
Tolvurymi 25 20
Sjakrahnis
Gangar 35 30
. Cix e . Skurdstofur a0 25
Tafla 6 Hdmarks hljédstig i byggingum Legustofur - 50
samkveemt DS 447 Skodun 35 30
Hotel
Mottaka 40 35
Salir 35 30
Herbergi
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14. Loftraestikerfid

Loftraestisamstadan

Vid val & loftraestisamstaedu var haft samband vid [smar ehf. umbodsadila FlaktWoods &
[slandi. Flaktwoods eru leidandi i framleidslu loftraestisamstaedna og annarra ihluta tengdum
loftraestingu og pegar litid er til geeda, endingar og pjénustu er erfitt ad standast peim
snuning. Fyrirtaekid er stadsett i Svipjod og pad eru 6fdar samstaedurnar framleiddar af peim
i notkun 4 islandi i dag. Pjénustan sem Hataekni voru fraegir fyrir hefur nu flust 4samt
starfsfélki yfir til ismar ehf. og ekki vantadi upp a pjénustulundina pegar undirritadan bar ad
gardi. Lagt var upp med ad samstaedan sjalf vaeri med allra einfaldasta méti og ad aukahlutir
eins og styribunadur og hitakerfi vaeru eftir a sett. Einnig var horft til pess ad varmanyting
veeri med allra besta moti. Samstaedan er uppbyggd af tveimur métorum sem blasa i
sitthvora attina i gegnum varmaendurvinnsluhjél, annar blaes lofti inn og hinn lofti ut.

A samstadunni eru tvo siubox, siuvakar sem gefa upplysingar um astand siu og tvaer
métordrifnar stillilokur sem styra loftflaedi. A pjénustuhlid samstaedunnar eru opnanlegar
hurdir sem gera pjéonustuadilum kleift ad pjonusta samstaeduna.

Samstaedueiningar

Samstaedurnar fra FlaktWoods er mjog stekbyggdar og samanstanda af profilgrind sem sidan
er kleedd med hljédeingrandi , flekum®. bessir flekar eru pannig uppbyggdir ad 0,7 — 1,0mm
bykkt blikk er beygt upp a alla enda og myndud skuffa, ofan i hana er sidan 16gd 50 mm pykk
béttull og 6nnur blikkskuffa [6gd ofan & og fest saman med draghnodum. Allar einingar eru
péttar med gummikanti, flekarnir skrdfadir a grind og & pjonustuhlid samstadunnar eru
valdir flekar sem eru opnanlegir med tilheyrandi lokunarbunadi.

Mynd 2.  Samstaeduprofill
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Blasarar i samstaedu

Blasarar samstaedunnar eru tveir og ekki af
minni gerdinni. Fyrir valinu vard ad nota
beindrifna bldsara med afturbeygdum bl6dum.
Moétor og blasari boltast beint a stalgrind sem
situr inni i samstaedu husinu & par til gerdum
gUmmipudum sem takmarka titring ad mestu
leiti. Blasarinn og ihlutir hans eru framleiddir og
profadir eftir DIN 24 166, Class 2 stadli. Nanar er
haegt ad kynna sér blasarana i vidauka, en par er
haegt ad finna hamarks getu, aflporf, blasararit
og fleira.

Stillilokur a samstaedu

Stillilokur samstadunnar eru maétordrifnar og styra
loftflaedi samstaedunnar, lokur samstaedunar
uppfylla lekakrofur fyrir Class 3 samkvaemt DIN 24
166. bzer eru smidadar ur heitgalvanserudu jarni,
og 4 kontum bladana eru gummilistar til péttingar.
Ndnar er haegt ad kynna sér stillilokurnar i vidauka,
en par er upplysingar um prystifall, hdvadamyndun,
raunsteaerdir og fleira.
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Mynd 3. Bldsari i samstaedu

Mynd 4. Spjaldloka a samstaedu



Siur i samstadu

Siur samstaedunnar eru pokasiur sem eru festar 4 par til
gerda grind innan samstadunnar og hafa pann tilgang ad
hreinsa loftid sem i gegnum paer fer. Siuvakar eru
innbyggdir i samstaduna og gefa upplysingar um astand
siunnar med pvi ad maela prystifall beggja vegna vid hana
og ef porf er a endurnyjun siu gefur styrikerfid pad til
kynna, oftast med gaumljési. Nanar ma lesa sér til um
siur i vidauka en par eru upplysingar um prystifall,
endingu og fleira.

Varmaskiptir i samstaedu

Milli blasarana i samstaedunni er hjél sem endurnytir varma
fra pvi lofti sem sem dregid er Ur rymum hussins til Gtkasts.
Virkni hjolsins er 4 pa vegu ad heitu lofti, sem sogad er ut
ar husinu, er blasid i gegnum hjolid og hitar upp leidnibl6d i
hjolinu og ad sama skapi er koldu fersklofti blasid ur
gagnstadri att gegnum hjdlid til hitunar. Ndnar ma lesa sér
til um varmaskipti hjolid i vidauka og kafla um varmanytni.

Hitaelement

i pessu tilfelli eru hitaelementin ekki partur af samstaedunni,

en o er asteeda til ad minnast & pau hér. [ pessu kerfi koma sér
hitarar & hverja l6gn fyrir sig a eftir pystiboxinu sem er i raun
ekki partur af samstaedunni. betta er gert til pess ad takmarka
hitunarkostnad hussins pegar einungis litil prosenta ryma er i
notkun. Hitaelementin virka 4 pann veg ad heitu eda koldu vatni
er deelt i gegnum vatnspipur sem liggja pvert a leidnibl6d sem
loftinu er sidan deelt i gegnum. Vid petta hitnar eda kélnar loftid
eftir pvi hvad a vid hverju sinni. Nanar er haegt ad lesa sér til um
hitaelement i kaflanum hitafletir og i vidauka en par kemur
medal annars fram prystifall, steerdir og margt fleira.

19

Mynd 5. Siur

Mynd 6. Varmaskiptir

Mynd 7. Hitaflétur



Sérutsog

[ pessari tilteknu byggingu er prju sératsogs kerfi, sératsog 3 sér um Gtloftun fra salernis
adstodu i méttokurymi. Innan pess kerfis eru tveir pakblasarar og ellefu Utsogsventlar og
afkastar kerfid 225 I/s. Sérutsog 2 sér um Utloftun fra salernisadstédu i buningsklefum og
einnig sturtum i baningsklefum, innan pess kerfis er einn pakbldsari og fjérir Utsogsventlar,
kerfid afkastar 60 |/s. Sérutsog 1 sér um Utloftun fra eldhusi og er langsteaerst sérutsogs
kerfana, innan kerfisins er einn pakblasari, tveir hafar og einn utsogs ventill, allar lagnir innan
sérutsogs 3, ad undanskildum stuttum kafla ad utsogsventli, skulu smidast ur 1,25 mm pykku
svortu jarni og einangrast med virofinni steinull, kerfid afkastar 851 I/s.

bakblasarar

Pakblasararnir eru fra FlaktWoods sem er sami framleidandi
og & samstaedunni. Ekki verdur eytt meiri tima i ad dasama pa
eda pjénustuadila peirra a islandi. Blasararnir voru valdir med
hjdlp teikni- og honnunar forritsins Magicad (sja lysingu undir
27. Hugbunadur vid honnun). Slegid er inn stokkastaerd og
loftmagni og leitad innan nokkura bldsara frd mismunandi
framleidendum og hentug eintok valin. Nanar ma lesa sér til

um pakblasara sérutsogs i vidauka, en par kemur medal
annars fram afkastageta, havadamyndun og fleira. Mynd 8. bakbldsari

Eldhushafar

[ eldhusinu eru tveir Utsogshafar. Annar sygur upp gufu fra
upppvottavélum og hinn sygur upp fitu og reyk fra
ponnum og pottum. Sa fyrrnefndi parf ekki siur, en sa
sidarnefndi parf paer hins vegar. Reiknad er med ad
hafarnir verdi smidadir af verktaka eda hann lati smida pa
fyrir sig. Verktaka er skylt ad skila inn teikningum til
sampykktar adur en smidar hefjast og er gert rad fyrir

Ill

,Camfill“ sium i haf, en moguleiki er @ ad breyta pvi ef

verktaka synist svo. Mynd 9. Eldhushdfur
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Kerfid i heild

Kerfid i heild er i senn einfalt og flokid. begar horft er til pess ad samstadan sjalf er nokkud
einfold ad undanskildu varmahjélinu, eru styringar fyrir hita nokkud floknar par sem sér
hitari er & hverri innblasturslogn fyrir sig. Kerfid er keyrt & stodugum prystingi og med hjalp
brystiskynjara eru rétt bod send til télvunnar, hradastyring blasara er svo tengd pessum
skynjurum. betta pydir ad ef einstok rymi eru ekki i notkun loka moétor drifnar stillilokur
greiningum til peirra ryma en pad veldur auknum prystingi i kerfinu sem sendir bod til
bldsarans um ad haegja a sér og minnka par med loftmagn og prysting i kerfinu.
Heildarloftmagn kerfisins er frekar hatt og flestar lagnir mjog stérar um sig. betta helgast af
bvi ad allstadar var gert rad fyrir hdmarksfjolda i hvert rymi, og kerfid byggt upp 4 pann hatt
ad mogulegt veeri ad na ad halda loftgaedum i flokki A pratt fyrir ad fullt vaeri i 6llum rymum
b.e. ad pratt fyrir ad 829 manns vaeru i husinu veaeru faerri en 83 dsattir vid loftgaedin. Ad
sama skapi var gert rad fyri 1,,/m vid val & stokka steerdum og ad lofthradi i sélunum feeri
ekki yfir 4 m/s. betta kostadi pad ad flest allir stokkarnir voru nokkud stérir og pé nokkud
pusl ad koma pessu fyrir.

Mynd 10. Yfirlitsmynd i prividd
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15.Varmaendurvinnsla

begar talad er um
varmaendurvinnslu i
loftraestikerfum er att vid ad
varmi sé fluttur ar fraloftinu yfir i
adloftid (innblastursloftid) med
beinum eda 6beinum heetti. Til
eru fleiri en ein leid til ad gera
betta og ma t.d. nefna
uppbléndun, vokvatengdan
varmanyti og varmahjol.

Hér til hlidar er tafla sem fer a
bagilegan og skiljanlegan hatt
yfir kosti og galla mismunandi
tegunda varmaskipta.

Bein uppblondun hefur i gegnum
tidina, og pa sérstaklega seinni ar,
ekki verid alitin fysilegur kostur,
helgast petta einna helst af pvi ad
skerding loftgeeda er hreinlega of
mikil pegar horft er til Gtreikninga
a haefilegu magni fersklofts med
tilliti til CO? styrks.

VYarmadzla

Tafla 9. Kostir og gallar mismunandi gerda varmaskipta

[ pessari hdnnun var fra byrjun lagt upp med ad hanna kerfi sem vaeri rekstrarlega

hagkveemt, en pd einnig horft mikid til loftgeeda med tilliti til Co? magns. Akvedid var

snemma ad far pa leid ad nota varmaskiptihjél, vegna augljosra kosta pess fram yfir adrar

tegundir varmaendurvinnslu. . Virkni hjolsins er a pa vegu ad heitu lofti sem sogad er ut ur

hdsinu, er blasid i gegnum hjélid og hitar upp leidnibldd i hjdlinu, ad sama skapi er koldu

fersklofti blasid ur gagnstaedri att gegnum hjolid til hitunnar.

Nanar ma lesa sér til um hjoélid i vidauka .
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16. Hitafletir

Vatnshitafletir eru algengasta form hitara i loftraestingum 4 islandi sem stafar af

bvi ad i flestum fjolmennum byggdum hérlendis er naegilegt heitt vatn og petta pvi édyrasti
kosturinn. Vatnshitafletir eru pannig upp byggdir ad heitu eda kéldu vatni er dzelt gegnum
vatnspipur sem liggja pvert i gegnum leidnibl6d, svokalladar fanir, og loftid keyrt i gegnum
fanirnar annars vegar til hitunnar og hins vegar til

kzaelingar. Mikilvaegt er ad lofthradi i gegnum
-~ Kapa

__—Fanir

hitaflotin sé milli 2 og 2,5 m/s svo nytni hans
skerdist ekki.

Innan pess mannvirkis sem hér um raedir eru fimm
hitafletir, einn fyrir hverja grein innblasturs. betta
er gert til pess ad mogulegt sé ad styra hitastigi
mismunandi ryma eftir pvi hvert éskagildi peirra

er og einnig eftir pvi hvort rymin séu i notkun eda
ekki.

Mynd 11 Hitaflotur

Hitaflétur 1. Salur, svid og fremri partur, Steerd:
H=1300 mm B =1600 mm Loftfleedi = 5000 I/s Lofthradi=2,4 m/s

Hitafl6tur 2. Salur, aftari partur, Steerd:
H=1100 mm B =1200 mm _Loftfleedi = 3000 I/s Lofthradi=2,3 m/s

Hitaflotur 3. Radstefnusalur, Steero:
H=1100 mm B =1200 mm Loftflaedi =3000 |/s Lofthradi =2,3 m/s

Hitaflotur 4. Andyri, méttaka, snyrtingar, buningsklefar, og baksvids, Steerd:
H=1000 mm B =1200 mm_Loftfleedi = 2505 |/s Lofthradi=2,4 m/s

Hitaflotur 5. Eldhds, starfsmannarymi, snyrtingar og gangar, Staerd:
H=700mm B=800mm Loftfleedi=13151/s Lofthradi=2,4 m/s

Naudsynlegar steerdir hitaflata eru fengnar med notkun Ductator kortsins (sja 18.
Loftstokkar) og gert rad fyrir lofthrada milli 2 og 2,5 m/s, einnig gefur Magicad upp
villumeldingu ef lofthradi er ekki innan pessara marka.
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17. Inntaks og utkastsmannvirki

Inntaks og utkastsmannvirki eru heiti yfir ristar sem notadar eru til ad

sem naest samstaedu og tengjast inn og utgdngum hennar. £skilegt er

v‘r
hindra adgang regnvatns i lagnir loftraestikerfa. baer eru stadsettar \‘_____—‘\

ad lofthradi gegnum inntaks/dtkastsmannvirki sé ekki meiri en 2 m/s. \

|

[ Byggingareglugerd 2012 Gr. 10.2.4, er tekid fram ad leitast skuli eftir \ﬁ_' —
bvi ad stadsetja loftinntak i byggingu pannig ad ferskloftid sé eins \\\‘/

hreint og framast er unnt og almennt skuli nedri

brun loftinntaks loftraesikerfa ekki vera neaer joréu en 4,0 m Mynd 12. Bardaventill

Samkvaemt pessu er ndnast 6mogulegt ad taka loft inn i
gegnum veggrist i pessari tilteknu hénnun vegna peirrar

stadreyndar ad nedri brun lofts i samsteeduklefa er einungis

i 5,0 m haed og pvi naudsynlegt ad notast vid svokalladan

bardaventil. Fyrir valinu vard bardaventill fra Klimatek as ur

NGK linu peirra. Astaeda pess ad pessi akvedni framleidandi

var valinn er ad fair byrgjar bjéda upp a svo stéra i

bardaventla nema um sérsmidi sé ad rada. Til ad akveda

haefilega staerd at fra loftmagni og lofthrada ma notast

ductator kortid (sja 18. Loftstokkar) Staerd ristar samkvaemt /

bvi pyrfti ad vera 3000 x 2000 mm midad vid loftmagn IESER 7
uppa 14808 I/s og lofthrada uppa 2 m/s. Hatturinn sem ‘ o

fyrir valinu vard hefur ljésmal 1800 x1800 og pvi audvelt ad

reikna naudsynlega haed hansmed hjalp einfaldra reikninga:

3000 x 2000/ 4 =1,5x10°-> 1,5 x 10°/ 1800 = 833 mm

Nedsta blad bardaventillsins hleypir engu i gegnum sig og pvi nausynlegt

ad baeta 100 mm vid haed hans, malin yrdu pvi A=B =1900 mm —H =933 - 1000 mm

[ Byggingareglugerd 2012 Gr. 10.2.4, er einnig kvedid 4 um ad loftinntak og utblastursop i
byggingum skulu pannig honnud og stadsett ad ekki sé haetta a pvi ad loft fra Utblastursopi
eda mengunaruppsprettu geti borist ad loftinntaki. Med petta ad leidarljosi var dkvedid ad
Utkast fra samstaedu yrdi i gegnum tvofalda regnhelda rist a hlid hdssins.

Samkvaemt Ductator kortinu er hafileg staerd hennar 1900 x 1900 mm, midad vid loftmagn

uppa 13684 |/s og lofthrada uppa 2 m/s. Nedsta blad hennar hleypir engu i gegnum sig og pvi

naudsynlegt ad bseta 100 mm vid had hennar og raunstaerd hennar pvi 1900 x 2000 mm
Nénar ma fraedast um bardaventla og ristar i vidauka.
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18. Loftstokkar

Loftstokkar eru flutningsleid ferskloft til innblastur og fralofts til tkasts. beir geta verid
sivalir eda kanntadir, en yfirleitt er reynt ad notast vid sivala stokka par sem pad er haegt i

ljési pess ad verd & peim er mun hagstaedara.

Loftstokkar og samsetningar peirra skulu standast péttleikaflokk A skv. DS447, pad er ad
loftleki sé ekki meiri en 1,32 /(s m2) vid 400 Pa prysting. Mikilvaegt er ad hindra ad
Shreinindi berist inn i stokka fyrir uppsetningu, og er pad gert t.d. med pvi ad byrgja fyrir

bada enda loftstokka @ medan a geymslu peirra stendur. Einnig er mikilvaegt ad byrgja fyrir
alla opna enda loftstokkakerfis 8 medan uppsetningu stendur.

Vid val & staerdum loftstokka i pessari honnun er notast vid

Ductulator kortid fra Trane. Kortid virkar 4@ pann hatt ad haegt er ad

leita eftir hentugum stokkastaerdum at fra prystifalli & moti
loftmagni eda ut fra lofthrada 4 méti loftmagni. Kortid gefur

utkomur baedi fyrir sivala og kanntada stokka og hefur i gegnum

bessa honnun reynst einn parfasti pjonn undirritads.

Mikilveegt er ad loftstokkar sé smidadir ur
fullnaegjandi efnum og efnispykktum midad vid
staerd peirra og notkun. Nédnar er haegt ad freedast
um teeknileg atridi stokka, i kafla (23. Verklysing)

Mynd 14.  Loftstokkar
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Mynd 13. Ductulator kort
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19. Lokur — stilli, bruna og reyk

Tilgangur loka a loftraesti kerfi er misjafn og peim oftast
skipt i nokkra flokka. baer lokur sem notadar verda ad
bessu sinni eru: ML. Métordrifnar stillilokur, setladar til
styringar a loftmagni innan kerfis med notkun skynjara,
SL Hand-stilltar stillilokur setladar til varanlegra
loftmagns stillinga fyrir afhendingu kerfis og svo bruna
og reyklokur, setladar til ad hindra ad eldur eda reykur
geti borist milli ryma gegnum loftraestikerfid.
Brunalokur geta verid rafdrifnar par sem bod fra bruna-
varnarkerfi hussins valda lokun. Algengara er p6 ad
notadar séu lokur med svokolludum braedivara sem
gefur eftir vid akvedid hitastig og hleypir nidur
uppspenntri lokunni.

20. Gaumlugur

Tilgangur gaumluga i loftraestikerfi er ad veita adgang

ad ihlutum i lagnakerfi til pjonustu og einnig til
hreinsunar a kerfinu sjalfu ef ekki er haegt ad sinna peirri
pbjonustu med 6drum heetti. Ef gaumliga hentar ekki til
pbjonustu vegna stadsetningar eda steerdar skal vera
mogulegt ad fjarlaegja hluta kerfis a einfaldan hatt til
pbess ad pjonusta sé moguleg.

béttleikaflokkun loka. Flokkur
1123

Stillilokur X
Spjaldiokur

Keyrslulokur X

Reyklokur X

Brunalokur X
Yiirfallslokur X
Styrilokur X
Flokkur 1: Engar krdfur til péttleika

Flokkur 2:

Flokkur 3:

200 W= & hwermn m* epjalds vid
100 Pa prystimun yfir lokuna

40 I's a hvemn m? spjalds vid
100 Pa prystimun yfir lokuna

Tafla 8

. béttleikaflokkun loka

Mynd 15. Gaumluga

Gaumlugur eru ekki syndar a teikningum, en paer skulu vera ur blikki og opnast med snerli.
péttilisti skal vera & lugunni og skulu paer hafa somu brunamatstédu og stokkurinn sem peer
eru i. Staerd ldganna skal vera pannig ad haegt sé ad komast 4 audveldan hatt inn i stokkana
til hreinsunar. Gaumlugur skulu ekki vera minni en 300x150 mm. Mesta fjarlaegd milli
gaumluga skal vera 40m. Nanar er haegt ad kynna sér gaumligur i vidauka.
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21. Dreifarar og ventlar

Vid dreifingu fersklofts og utkasts innilofts eru notadir ventlar, dreyfarar og stillibox.
Algengast er ad nota hefdbundna ventla i Utsog, en stillanleg og hljédeingrandi box med
dreyfara fyrir innblastur fersklofts. [ pessari hénnun er notast vid ventla, dreyfara og stillibox
fra Lindab.

[ stéra salnum og radstefnu salnum er opid jarngrindarloft og pvi
allir dreyfarar fyrir ofan loft. Fyrir innblastur vard fyrir valinu Lindab
RCWB-0-500-0-A — Vertical, sem er hljdddempandi sivalt box med
aféstum dreifara. Fyrir Utsog var akvedid ad sérsmida hafa sem
kleeddir eru ad innan med hljédeinangrandi péttull kleeddri inn i

svartan duk. Nanar ma kynna sér dreifarana i vidauka, en par ma
finna upplysingar um prystifall, hdmarks loftflaedi og fleira.

Mynd 16. Loftdreifari

[ innblaestri til annarra ryma eru notud Lindab MBB box og Lindab CRL dreifarar. Ndnar ma
kynna sér pessa dreifara og box i vidauka, en par ma finna upplysingar um prystifall, hamarks
loftflaedi og fleira.

Mynd 17. Dreifarabox Mynd 18. Loftdreifari

[ Gtsogskerfi annara ryma er notast vid Lindab KSU ventla ad undan A
skyldu eldhusi par sem notast er vid sérsmidada eldhushafa og \
einnig einn KSU ventill, einnig er notast vid Lindab MBB box og CRL

dreifara vid Utsog mottoku en par var loftmagns porf & utsogi svo

mikil ad ekki hefdi tekist ad sinna henni med KSU ventlum an pess

ad peir yrou éedlilega margir. Haegt er ad kynna sér Lindab KSU \
ventla i vidauka, en par ma finna upplysingar um prystifall, \V

hamarksloftfleedi og fleira.

Mynd 19. Utsogsventill
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22. Virknilysing

Loftraestikerfid tekur loft inn um bardaventil sem stadsettur er & paki teeknirymisins og
badan er pad dregid i gegnum inntaksloku sem er med gormlestudum motor og er avallt
lokud ef slokkt er a kerfinu og fullopin pegar kerfid er i gangi.

padan fer loftid ad F7 pokasium sem vaktadar eru af siuvaka er gefur bod ef prystifall yfir
siurnar fer yfir 200% af byrjunarprystifalli peirra.

P4 fer loftid i gegnum varmaendurvinnslu-hjél sem endurnytir hita dr Utkasti (ad lamarki 70%
varmanytni vid -15°C atihita, 24°C innblasturshita). Allt styrikerfi varmanytakerfisins skal
koma fra framleidanda samstaedanna, vera hluti af samstadueiningunni og fullprofad fyrir
afhendingu fra framleidanda. Reiknad er med ad ekki purfi fleiri hitara utan samstaeduklefa
enda er gert rad fyrir innspytingu varma i gegnum varmafleti. Gert rad fyrir ad haegt sé ad
kzaela innblastursloftid umfram utihitastig.

padan fer loftid i gegnum innblastursblasara sem vaktadur er af blasaravaka sem leetur vita
ef prystiaukning yfir blasarann fellur pratt fyrir ad blasarinn sé i gangi. Innblasarinn er
hradastyrdur og leitast hann vid ad halda jofnum yfirprystingi eftir blasarann.
Yfirprystingurinn er maeldur med prystiskynjurum sem eru stadsettir i innblastursstokknum
vid bldsarann og einnig i innblastursstokkum sem er lengst fra bldsara. Einnig er flaediskynjari
yfir blasarann og maelir hann heildar innblasid loft hverju sinni. Fra blasaranum fer loftid i
gegnum prystibox sem er tengt vid samstaeduna.

A prystiboxinu eru fimm eftirhitafletir, einn fyrir hverja stofnldgn fra samsteedu. Eftirhitarar
hita eda keela loftid fra samstaedunni upp i éskhitastig hvers svaedis fyrir sig og styrist
hitagjofin af métorloka sem faer bod fra innblasturshitaskynjara sem er a stofnlégninni.
Oskahitastig pess skynjara reedst ymist af fostu dskagildi sem er fyrirfram akvedid fra
styrikerfi loftraestingarinnar eda tekur mid af herbergishitaskynjurum a pvi svaedi sem
eftirhitafloturinn pjénar.

Fra eftirhitaflotunum er loftinu blasid inn i rymin i gegnum ymist hljédeinangrada stokka eda
sivol spiralror med hljédgildrum ad loftdreifurum i lofti, undantekning er 4 hljédeinagrun a
stofnlognum fjogur og fimm par sem naegileg hljédeinagrun faest Ur hljédeinangrudu
brystiboxi. [ sumum tilfellum er um fast loftmagn um ad raeda, t.d. i teeknirymi sem er i
notkun allan sélarhringinn, en i 68rum tilfellum er mismunandi loftmagni dzelt inn i rymin
eftir pvi hver porfin er hverju sinni. betta er gert annars vegar med timastillingu pannig ad
begar sveedin eru ekki i notkun loka spjaldlokur ad mestu fyrir innblastur og Utsog inn 3
svaedin. Hins vegar er herbergishitaskynjari i rymunum sem dregur Ur innblaestri og utsogi ef
hitastig fellur i rymunum (t.d. ef fair eru a svaedi par sem loftraesting er gerd fyrir steerri hdp).
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Loftid er sidan dregid Ut Ur rymunum i gegnum Utsogsristar (Utsogstudur) i loftum. Loftid er
dregid eftir stokkum upp i loftraestirymi par sem pad fer i gegnum hljédeinangrad prystibox
og loftsiur (F7- pokasiur) sem eru vaktadar af siuvaka. Loft sem dregid er ur sélum hussins er
dregid gegnum kanntada stokka sem eru hljodeingradir alla leid ad prystiboxi.

bpadan fer loftid i gegnum varmanytaflét sem nytir varman ur Utkastloftinu til upphitunar a
innblastursloftinu.

pa fer loftid i gegnum Utsogsblasara sem er vaktadur af bldsaravaka. Einnig er flaediskynjari
yfir blasarann og maelir hann heildarinnblasid loft hverju sinni. Eftir blasara er loftinu kastad
Ut um Utkastsrist sem stadsett er 4 gafli teekjarymis i eins mikilli fjarlaegd fra inntaki og
mogulegt er.

23. Verklysing

Efnisyfirlit

o] 4 = ST ] o = ST U PRSPPI 2
OB 3 =T o T o TSP P RO PP 2
1.1, LOFESTOKKAT .. 3
1.2 LOKUT ettt e s 5
S T CT= 101 3 o1 U= SR PUTPPP 6
1.4 EINangrun 1oftStOKKA. .......uuiiiiiieieeei e e e 6
T o i 1] | PP P PO PPPP TP 7
1.6 LOTEraRSTitaBKi. . .veeenieeeiiee et 8
1.7 Merking 08 SHIlINGAr c.coceiii e e e e e e e eeeeea e 10
1.8 HaNdbOK 08 KENNSI.....ueeiiiieieieeeee ettt e e e e e e e e e e e e e e e nneeneees 11
1.9 Uttekt [0ftraesiKerfa. .....c.ceueueeieiieeieee ettt ettt ettt a s s e senae 11

29



1 Loftraesting

1.0 Almennt

Verktaki skal smida og setja upp fullfragengin loftraestikerfi fyrir hisnaedi pekkt sem
Toénlistarhds i samrami vid teikningar og verklysingar.

Verktaki feer i hendur teikningar af loftraestikerfinu. Verktaka ber samt sem adur skylda til
ad kynna sér adsteedur a byggingarstad og sannreyna malsetningar adur en smidi hefst.
Verktaki skal vinna samkvaemt virku umhverfis- og 6ryggisstjornunarkerfi sambeerilegu
ISO 14001 og OSHAS 18001. Vottun umhverfis- og 6ryggisstjérnunarkerfa er seskileg,

en ekki skilyrdi. Verktaki skal méta umhverfis- og 6ryggisstefnu fyrir vinnusvaedid, fylgja
henni og tryggja ad allir & vinnusvaedi (baedi starfsmenn og gestir) pekki og fylgi henni.
Verktaki skal utnefna abyrgdaradila umhverfis- og 6ryggismala a vinnusvaedinu og hann
skal einnig syna umhverfis- og samfélagslega abyrgd. Verktaki skal stadfesta skriflega,
adur en verksamningur er undirritadur, ad hann muni uppfylla paer kréfur sem gerdar eru
vardandi umhverfis- og 6ryggisstjornun og umhverfis- og samfélagslega abyrgd.

1.0.1 Reglugerdir

Framfylgja skal akvaedum byggingarreglugerdar og reglugerd um loftraestingu, brunamal
og eldvarnir svo og 68rum reglugerdum sem verkid kunna ad varda. Uttekt vidkomandi
yfirvalda skal vera fyrir hendi pegar verkinu er skilad.

1.0.2 Efni og vinna

Verktaki leggur til efni, vinnu, vélar, verkpalla og annad sem hann parf til ad fullgera
verkid. Par med talin oll fragangsverk pétt pau séu unnin af 66rum fagmonnum en
blikksmidum.

Blikksmidavinna skal skilyrdislaust framkvaemd af vonum sveinum undir stjérn
blikksmidameistara.

Blikksmidameistarinn skal kynna sér vandlega auk uppdratta af loftraestildgnum alla
uppdreetti af pipu- og raflégnum asamt prividu likani heildarlagna.

Tilkynna skal strax til eftirlitsmanns verkkaupa um ésamrami eda villur i teikningum eda
lysingum, og leita skyringa a vafaatridum um leid og peirra verdur vart.

1.0.3 Efnisval

Allt efni skal sampykkjast af verkkaupa.

Allt efni skal vera af vidurkenndri tegund og hafa fengid efnisvottun (t.d.
Nysképunarmidstodvar eda Mannvirkjastofnunar).

Verktaki skal med naegum fyrirvara leggja fram upplysingar s.s. myndalista og vottord um
gaedi um pau teeki og pann bunad sem hann hyggst nota i verkid

Bunadur og teeki i hinum ymsu hlutum loftraestikerfis skulu sem frekast er kostur vera fra
sama framleidanda og keypt fra sama soluadila. Allur stjornbudnadur skal t.d. vera fra
sama adila. Verkkaupi gerir samanburd a fravikum med@ tilliti til mismunar a verdi og
gaedum, og hefur endanlegan akvordunarrétt um hvada efni er notad.
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1.0.4 Raunteikningar

pegar verkinu er lokid skal verktaki leggja fram eitt sett af 6llum loftraestiteikningum, par
sem syndar eru allar breytingar og fravik sem ordid hafa a verkinu midad vid sidustu
utgafu teikninga honnuda. Einnig skal syna stadsetningu a8 gaumlugum.

Verktaki skal i verklok skila upplysingum um gerd og afkést allra taekja sem notud voru i
verkid.

1.0.5 Fragangur

bpegar einstokum verkhlutum er lokid skal stokkum tryggilega haldié hreinum med pvi ad
setja pétt lok 4 6ll op loftraestistokka og bunadar til pess ad hindra ad dhreinindi berist i
bunadinn. Ekki ma reesa loftraestikerfi fyrr en vinnusvaedid hefur verid gert hreint og
tryggt er ad ekki berist ryk i Utsogsstokka. Allir stokkar skulu vera hreinir pegar kerfinu er
skilad.

1.1 Loftstokkar

1.1.0 Almennt

Loftstokkakerfi skal standast péttleikaflokk A skv. DS447, pad er ad loftleki sé ekki meiri
en 1,32 1/(s m2) vid 400 Pa prysting.

Verktaki skal skilyrdislaust sja til pess ad 6hreinindi berist ekki inn i stokkakerfid medan a
framkvaemdum stendur.

Stokka skal hengja upp med upphengjum ur stali med minnst 50 mm2 pversnidi.
Utsogsstokkar og Utsogstudur i kaffiadstddu eru fyrir hendi og notist ad hluta dbreytt en
ad hluta er stokktengingu breytt, stokkur tekin i sundur og endum lokad.

1.1.1 Stokkar og tengistykki

Ferkantadir stokkar og tengistykki skulu vera skv. EN 1505 og EN1506. Loftstokkar eru
l[agprystir loftstokkar ur heitzinkhidudu blikki. Efnispykktir, samsetningar loftstokka og
styrkingar eru syndar hér fyrir nedan i toflu. Loftstokka kerfi skal standast akvednar
krofur um péttleika skv. DS 447 / EN 1507, pad er péttleikaflokkur A fyrir ferkantada
stokka en péttleikaflokkur B fyrir sivala stokka. bessari péttingu ma nd med kittun lasa og
gUmmipéttingu milli samsetningarvinkla.

Sivalir stokkar skulu vera spiralror ur heitsinkhddudu stali.

Faglega skal stadid ad smidi og uppsetningu stokka, p.e. stokkar skulu fylgja
byggingarhlutum hussins og fylgja laréttum og [68réttum linum eftir pvi sem vid &
Samsetningar ferkantadra stokka skulu vera flansar med boltudum hornstykkjum, kitta
skal i rifu milli hornstykkja og stokks. Setja skal péttiborda 4 milli flansa.

Samskeyti sivalra stokka skulu vera med nipplum eda lasbondum og pannig fragengin
ad pau séu tryggilega pétt. GUmmipéttingar skulu vera a 6llum samskeytum. Beygjur
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skulu vera med R/d hlutfall 1 eda steerra.

Ferkantada stokka skal hengja upp med sldm og snittudum teini eda Z-vinklum sem
festast undir stokkinn. A efri brin slar skal setja gimmiborda til ad slita i sundur stokk
og upphengi, og skal pverskurdarflatarmal upphengjanna vera minnst 50 mm2.
Upphengi sivalra loftstokka skulu vera gjardir utan um stokka eda "herdatré” inni i
stokkum. bverskurdarflatarmal upphengjanna skal vera minnst 50 mm?2.

Mesta fjarlaegd milli upphengja ma vera 2 metrar. Oll upphengi skal skal slita i sundur
milli byggingahluta og stokkakerfis med gimmiskinnum eda bordum, pd pannig ad ef
gummiid sviki pa haldi upphengid.

brystiprofun loftstokka skal framkvaemd i samraemi vid stadal nr. EN 1507. Loftstokkar
skulu standast péttleikakrofu B samkvaemt stadlinum. brystihélf og soghdlf skulu
standast péttleikakrofu A.

Verktaki skal i samradi vid verkkaupa framkvaema afangauttektir.

Magntélur — Einingaverd

Meelieining fyrir kantada stokka er kg. Magn er fengid med pvi ad reikna rammdl ut fra
yfirbordsflatarmdli og pykkt samkvaemt téflu um efnispykktir stokka hér ad framan. Ofan d
kemur sidan 10% dlag vegna ldsa og samsetninga. Uppgjoér reiknast ut fra edlispbyngd blikks
7.900 kg/m3..

Sivalir stokkar eru spiralstokkar og eru magntélur gefnar upp i lengdarmetrum an dlags.
Lengd tengistykkja er ekki talin med.

Oll tengistykki sivalra stokka eru gefin upp i stk. og er fj6ldinn talinn beint upp af teikningum
dn dlags.

Einingarverd skal innihalda allan kostnad vid efni og vinnu vid smidi og uppsetningu sem og
kostnad vid upphengjur, tengistykki, frdgang og allt annad sem parf til ad fullgera pennan
verklid.

1.1.2 Stokkar gegnum veggi og loft

Verktaki skal taka 61l naudsynleg goét i veggi.

Verktaki skal ganga vel fra péttingum i kringum stokka, allsstadar par sem stokkar rjufa
veggi.

bpar sem deinangradir stokkar fara i gegnum veggi er gatid haft 30 mm staerra en
stokkurinn og steinull trodid med stokknum i fulla breidd veggjarins og loka sidan yfir
einangrunina med kitti.

par sem stokkar fara i gegnum gifsveggi skal taka gat sem er 20 mm steerra en stokkurinn.
Troda skal med steinull i raufina milli gifs og stokk og loka sidan yfir med brunatefjandi
kitti og/eda blikkkraga.

Geeta skal vel ad pvi ad stokkur og veggur nai aldrei ad liggja saman. Upphengi skulu
ekki vera fjeer gétunum en 1 m. Mikilvaegt er ad stifa ferkantada stokka vel vid got svo
ad peir geti ekki verpst og opnad gatid verdi stokkurinn fyrir hitun.

Athugid ad allar péttingar med stokkum tilheyra loftraestiverktaka.
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Magntélur — Einingaverd

Meelieining fyrir stokka i gegnum veggi og loft er stk. Magn er fj6ldi stokka i gegnum
got. Einingarverd skal innifela allan kostnad vid efni og vinnu vid smidi, fragang, péttingar
og allt annad sem parf til ad fullgera pennan verklid.

1.2 Lokur
1.2.0 Almennt
Verktaki skal leggja til og setja upp allar lokur i loftraestikerfunum.

1.2.1 stilli- og spjaldiokur

Stilli- og spjaldlokur skal setja par sem synt er a teikningum.

Stillilokur eru merktar SP a teikningum. Spjaldlokur skulu vera med gegnumgangandi
oxli, pétt til endanna, legur Ur eir eda plasti, sem polir 80°C. Ferkantadar lokur skulu vera
fiolblada lokur med maétlokandi blodum. baer skulu audstilltar i hvada stodu sem er og
haegt ad festa stillinguna. Haegt skal ad sja stodu lokunnar utan fra.

A spjaldlokum skal vera kvardadur skali sem synir hvort paer eru opnar eda lokadar, eda
a einhvern annan mata pannig ad augljdst er i hvada stodu vidkomandi spjaldloka er.
Lokur skulu vera med laesanlegri stillingu. Lokunarbunadur ss. tannhjdl, armar eda
motorar, skulu ekki vera i loftstraumnum.

Motordrifnar spjaldlokur eru merktar SM a teikningum. Sivalar spjaldlokur og ferkantadar
spjaldlokur upp ad 250mm mega vera a einum asi i stokk en stzerri ferkantadar lokur
skulu vera métbladalokur.

Spjaldlokumdtorar skulu hafa timafasta 60 - 180 s. Spjaldlokumétorar skulu
standastpéttleikaflokk IP54.

Stilli- og spjaldlokur skulu vera pad stifar ad paer poli 8 m/s lofthrada an pess ad skjalfa
og allt ad 200 Pa prystimun.

Moétorstyrdar spjaldlokur stilla af innblastur annars vegar inn i kaffistofu og hins vegar
vinnusal. Pegar fundir eru haldnir i kaffistofunni pa er megin loftinu blasid inn i
kaffistofuna en @ 68rum timum fer megni hluti innblastursloftsins inn i vinnusalina. bessu
er styrt med rofa sem verktaki skal setja upp og tengja.

Magntélur — Einingaverd
Meelieining fyrir stilli- og spjaldlokur er stk. Fjoldi loka er talinn af teikningum. Einingarverd

skal innifela allan kostnad vid efni og vinnu vid loku, uppsetningu, allan frdgang og
allt annad sem parf til ad fullgera pennan verklid.
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1.3 Gaumlugur

1.3.1 Gaumlugur

Gaumlugur eru ekki syndar a teikningum. Verktaki skal setja gaumlugur alls stadar par
sem komast parf inn i stokka til eftirlits og til ad prifa loftstokka ad innanverdu t.d. 4 sogog
prystiholfum. Stadsetning skal vera i samradi vid eftirlitsmann verkkaupa.

Gaumlugur skulu vera ur blikki og opnast med snerli. béttilisti skal vera a ldgunni.
Gaumlugur skulu hafa sému brunamétstodu og stokkurinn, sem paer eru i. Staerd

Iiganna skal vera pannig ad haegt sé ad komast 4 audveldan hatt inn i stokkana til
hreinsunar. Gaumlugur skulu ekki vera minni en 300x150 mm

Mesta fjarleegd milli gaumluga skal vera 40m.

Gaumlugur vio reyklokur fylgja lokunum og teljast pvi ekki med i pessum kafla.

Magntélur — Einingaverd

Meelieining fyrir gaumlugur er stk 6hdd staerd. Einingarverd skal innifela allan kostnad
vid efni og vinnu vid lugu, uppsetningu, allan fragang og allt annad sem parf til ad fullgera
bennan verklid.

1.4 Einangrun loftstokka

1.4.0 Almennt
Verktaki skal leggja til og setja upp alla einangrun a loftstokka.
1.4.1 Varmaeinangrun

Sivala innblastursstokka sem syndir eru einangradir a teikningum skal einangra ad utan
med 50 mm steinullarmottum edlispyngd a.m.k. 33 kg/m3 med afostum glertrefjastyrktum

alduk. bver- og langsamskeytum skal loka med 40 mm breidu allimbandi af videigandi gerd
fyrir viokomandi yfirbord. Utan um einangrunina skal setja strekkibdnd ar stali @ minnst
500mm millibili. Inntaksstokka fyrir kalt Utiloft skal einangra eins og lyst er hér ad ofan fyrir
innblastursstokka, en i stad alduks skal setja tvofaldan plastdik med alpynnu a milli. Stokka
fyrir frakastloft fra varmanytakerfum, skal einangra 4 sama hatt og inntaksstokka.

bver- og langsamskeytum skal loka med 40 mm breidu allimbandi af videigandi gerd fyrir
viokomandi yfirbord. bar sem einangrun er rofin t.d. vid gaumldgur, hitaskynjara i stokk eda
annad, pannig ad sar myndast skal pvi lokad med Z - vinkli i kringum hlutinn. Gaett skal ad pvi
ad nog plass sé fyrir tengingu taekja.
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Magntélur — Einingaverd

Meelieining varmaeinangrunar er m2. Magn er meaelt af teikningum sem nettd flatarmdl
einangrunar pess stokks sem einangra skal. FI6turinn midast vid stokkmdl. Einingarverd
skal innifela allan kostnad vid efni og vinnu vid einangrun med rakasperru, uppsetningu
og allan fragang og allt annad sem parf til ad fullgera pennan verklid.

1.5 Loftristar

1.5.0 Almennt

Verktaki skal leggja til og koma fyrir peim dreifurum og ristum sem taldar eru upp i
magntoluskrd og syndar eru a teikningum. Stillibox skulu vera med stillispjaldi og
maeliuttokum og skal fylgja peim stillikurfa til loftmagnsstillinga.

1.5.1 Innblastursdreifarar og ristar

Verktaki skal leggja til og koma fyrir peim dreifurum og ristum sem taldar eru upp i
magntoluskra og syndar eru & teikningum. Vid uppgefid loftmagn skal loftmétstada vera &
bilinu 20-70 Pa, hljédstig skal ekki fara yfir 32 dB(A) vid hdmarksloftmotstodu.
Innbldstursdreifarar (ID1) eru hringlaga dreifarar med heilli nedri dreifarapl6tu og
dreifaraboxi med hljédeinangrun, stillispjaldi og maelistitum til loftmagnsmaelinga. Dreifarar
i folskum loftum skulu koma nidur Gr midri loftaplétu. i vinnslusal skulu loftstokkar vera ofan
hljédskildi en innblastursdreifararnir koma nidur a milli hljédskjalda og skal nedsta brun
dreifara standa um 20mm nidur fyrir nedri brun skjaldanna.

Allir innbldstursdreifarar skulu vera hvitir (RAL 9010).

Magntélur — Einingaverd

Meelieining fyrir innbldstursristar og dreifara er stk. Fjoldi rista er talinn af teikningum.
Einingarverd skal innifela allan kostnad vid efni og vinnu vid rist, uppsetningu og allan
frdgang og allt annad sem parf til ad fullgera pennan verklid

1.5.2 ﬂtsogsristar og ventlar

Utsogsventlar (UD1) skulu vera med sama utliti og innblastursdreifararnir og skulu peir vera
med Utsogboxi.

Utsogsventlar { kaffistofu sklulu koma i nidur ar midri loftaplétu, en Gtsogsventlar i vinnslusal
eru ofan vid hljédskildi. Allir Utsogsventlar skulu vera hvitir (RAL 9010).

Magntélur — Einingaverd

Meelieining fyrir utsogsristar og ventla er stk. Fjoldi rista og ventla af tiltekinni staerd er

talinn af teikningum. Einingarverd skal innifela allan kostnad vid efni og vinnu vid rist og

ventil, uppsetningu og allan frdgang og allt annad sem parf til ad fullgera pennan verklid.
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1.5.3 Loftinntak og utkast

Loftinntak skal smida og setja upp eins og synt er a teikningum. Inntaks og Utkastristar
skulu samkvaemt sérteikningu. Ristarnar og boxid skulu vera ur 1,5mm ali med dlramma
litur skal vera RAL 7010. Inntaksristin er stokktengd i gegnum inntaksklefann en
Utkastristin kemur i Utihurdina og er utkastinu dzelt inn i inntaksklefann.

Magntélur — Einingaverd

Einingarverd fyrir loftinntak og frdkast er stk. Einingarverd skal innifela allan kostnad vid
efni og vinnu vid smidi, péttingar, uppsetningu og fragang og allt annad sem parf til ad
fullgera bennan verklid.

1.6 Loftraestitaeki

1.6.0 Almennt

Oll taeki skulu standast allar kréfur um afkdst og gaedi, sem gerdar eru til peirra i
magntoluskrd eda taekjalista. Samstadur og samstaeduhlutar skulu préfadir og fylgja

med peim préfunarskyrslur sem syna nidurstodur s.s. vardandi havada, prystifall,
orkunotkum ofl. eftir pvi sem vid a. Uppsetning 4 loftraestiteekjum skal midast vid ad adkoma

ad taekjum til vidhalds sé tryggd. [ 6llum fragangi skal gengid svo fra ad ekki berist havadi eda
oprif fra teekjum inn i bygginguna. Allir hlidraenir nemar og métorstyringar skulu vera gerdir
fyrir algengustu merki og vera fyllilega samhaefdir peim stjéornbunadi sem valinn er til
verksins.

1.6.1 Loftraestisamstaeda

Loftraestisamstaedan skal vera sambyggd samsteeda med innblaestri og Utsogi, med
varmanytahjéli og loftsium baedi a innblaestri og utsogi.
Samstaedan skal vera med fullbdnu stjérnkerfi sem getur stjornad samstaedunni dsamt
inntaksloku, utkastsloku og moétorloka ad eftirhitafleti.
Almennt gildir ad loftraestisamstaeda skal vera med tvofoldum byrdingi ur blikki,
heitgalvaniserudu eda med allzinkhud og einangrad med steinullareinangrun. Blikkid
skal borid uppi af al- eda blikk préfilum eda blikki somu gerdar og byrdingurinn og
profilar festir saman med par til gerdum hornatengingum. A samstadum skulu vera
hurdir a Iomum og hurdarhudnar med laesingu. bétting i falsi med gummipéttilista a hurd.
Hurdir skulu falla pétt i fals, med péttilista. Peer mega mest vera 1000 mm breidar.
Undir samstaedum skal vera burdarrammi ur heitgalvaniserudu stali med stillanlegum
fétum sem standa @ gdmmipléttum sem hindri ad titringur berist fra samstaedu i
bygginguna. Bldsarar samstaedunnar skulu vera med haa nytni og skal SFP gildi
samstaedunnar vera 2,0 [kW/m3/s] eda laegra. Loftsiurnar skulu vera med siunargradu F7 eda
betri og varmanytahjélid hafa a.m.k 70% endurvinnslunytni midad vid -15°C hita uti og 24°C
innihita.
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Blasara skal festa @ ramma ur stalpréfilum med titringsdempurum sem dempa titring.
Blasarinn tengist samstaedukassa med mjuktengi eda milli samstaedu og stokka. Utan &
samstaedukassann skal setja meelistuta til maelingar a prystimun yfir bldsara. Tidnibreytar
skulu vera fyrir loftblasara og varmanytahjdl i samstaedu.

Eftirhitaflotur skal vera a innblaestri eftir samstaedu sem getur hitad loftid fra 10°C upp i
24°C (350 1/s). Ljésophradi hitaflatarins skal ekki vera meiri en 2,5 m/s og vatnshradi i
hitaflétum ekki fara yfir 0,7 m/s.

Prystibox sem vinna sem hljédgildrur eru & innblastursstokknum og utsogstokknum og er
midad vid ad havadamengun fari ekki yfir viomidunnar kréfur einstakra ryma.
Moétorstyrdar spjaldlokur @ innblastursstokkum stilla af innblastur til einstakra ryma og eru
bau merkt fra 1 — 5. bessu er styrt med rofa sem verktaki skal setja upp og tengja.
Spjaldlokumadtorar skulu hafa timafasta 60 - 180 s. beir skulu vera med gormdrifi pannig ad
vid straumleysi loki pa.

Spjaldlokur skulu uppfylla péttleikaflokk 3 skv. DS447, pad er 0,04 m3/s pr. m2 vid 100 Pa
brystimun.

Magntélur — Einingaverd

Meelieining fyrir hljoddeyfa er stk. Fjéldi af tiltekinni staerd er talinn af teikningum.
Einingarverd skal innifela allan kostnad vid efni og vinnu vid smidi og uppsetningu og allt
annad sem parf til ad fullgera pennan verklid.

1.7 Merking og stillingar

1.7.0 Almennt
Verktaki skal framkvaema stillingar, merkingar og uttektir loftraestikerfisins.

1.7.1 Loftmagnsstilling

Verktaki skal stilla loftraestikerfi pannig ad vid full afkost sé rétt loftmagn vid allar loftrasir.
Verktaki skal leggja fram stilliskyrslu pegar tilkynnt er til uttektar. Stilling loftraestikerfis er
had sampykki eftirlitsmanns verkkaupa.

Magntélur — Einingaverd

Meelieining fyri loftmagnsstillingu er heild. Verd fyrir loftmagnsstillingu skal innifela allan
kostnad vid vinnu vid stillingu, profanir kerfisins og gerd stilliskyrslu og allt annad sem
parf til ad fullgera pennan verklid.

1.7.2 Merking txkja

Teekjalisti er syndur a teikningum. Oll teeki skal merkja med merkiplétum Gr rydfriu stali.
A plétunum skulu vera slegnir stafir a.m.k. 10 mm hdir. Merkin skulu festast med rydfrium
festingum a fastan hluta taekis og vera synileg. Merkinskulu had sampykki eftirlits.
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Merking hvers taekis eru allt ad sjo6 stafir: AB.CD.EFG.

- AB er heiti kerfis, t.d. merkir L1 loftraestikerfi nr. 1.

- CD er heiti teekis, tdknad med tveimur bdékstofum. T.d. merkir SM métorloka, HJ
hitaskynjara o.s.frv.

Magntélur — Einingaverd

Meelieining fyrir merkingu taekja er heild. Verd fyrir merkingu taekja skal innifela allan
kostnad vid efni og vinnu vid merkispjold og uppsetningu og allt annad sem parf til ad
fullgera pennan verklid

1.8 Handbok og kennsla

Verktaki skal gera handbdk fyrir loftraestikerfi. [ handbok skulu vera upplysingar um allt
efni sem notad var i kerfum, hvar pad var keypt og hver sé umbodsadili og framleidandi.
Einnig skal koma fram vidhaldsporf bunadar og adrar paer upplysingar sem verkkaupa
eru naudsynlegar til ad geta rekid kerfid. ba skal handbdk innihalda stilliskyrslur.
Verktaki skal ganga fra rekstursyfirliti er greinir stillingar taekja, umgengnishaetti vid
stillingar og fleira, sem snertir umgengni vid loftraestikerfid.

Verktaki skal kenna fulltrua verkkaupa a kerfin og virkni peirra, midad skal vid 2x4 tima
kennslu.

Magntélur — Einingaverd

Meelieining fyrir handbdk og kennslu er heild. Verd fyrir handbdk og kennslu skal innifela
allan kostnad vid efni og vinnu vid 6flun gagna og uppsetningu handbokar, kennslu og
allt annad sem parf til ad fullgera pennan verklid.

1.9 Uttekt loftraesikerfa.

Verktaki skal sja um uttekt a loftraestikerfi hussins og skal hun hefjast eigi sidar en 14
dogum fyrir afhendingu hussins. begar Uttekt hefst pa skal verktaki vera buinn ad ganga
ad fullu frd 6llum hlutum i kerfinu, p.m.t. skal vera buid ad setja upp 6ll stjérntzeki, tengja
bau og gangsetja. Kerfid skal pvi vera a0 fullu tilbuid af hendi verktaka pegar uttektin
hefst. Vid lok uUttektar skal verktaki afhenda fulltria verkkaupa skyrslur yfir stillingar og
virkniprofanir a hitakerfinu sem hann hefur framkveemt til ad tryggja ad kerfid starfi i
samrami vid honnun pess. Verktaki skal gera tilbod i viohaldssamning ad loknum eins ars
abyrgdatima kerfisins. Verkkaupi greidir fyrir Utlagdan kostnad a sium og edlilegan
rekstrarkostnad 4 abyrgdatima.

Magntélur — Einingaverd

Meelieining fyrir uttekt kerfisins er heild og skal innifela allan kostnad vid efni og vinnu vid
uttekt kerfana.
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24. Kostnadaraaetlun

Kostnadardaetlun er gerd med yfirferd yfir magnskrar, tekid er saman allt efni sem til parf, og
reiknud upp verd sem innihalda efni og uppsetningu. Magnskrdin er undanfari
kostnadaraatlanar og notud af verktokum vid tilbodsgerd.

KOStnaéa ré atl un Oll verd innihalda efni og vinnu m/ vsk.

nr. |Heiti verkpattar Eining | Fj6ldi| Einingaverd | Samtals m/vsk.

Inntaks og Utkastsmannvirki:
Bardaventill 1800 x1800 Efni:Al

Ral 9010
1 Stk. 1 332000 332000

Inntaks og utkastsmannvirki:
Utkastsrist 2000 x1900 Efni:Al

Ral 9010
2 Stk. 1 261000 261000

Sérutsogsblasari Eldhus:
Flaktwoods - STEF-3-bbb-c-d-

3+MORA-3-1
3 Stk. 1 296490 296490

Sérutsogsblasari B60:
Flaktwoods - STEF-1-bbb-c-d-
1+MORA-1-1

4 Stk. 3 200276 600828
Loftreestisamstaeda samkvaemt
5 |verklysingu Stk. 1 12160000 12160000
6 | Hitaflotur 1 1600 x 1300 Stk. 1 163800 163800
7 Hitaflotur 2 1200 x 1100 Stk. 1 153800 153800
8 Hitaflotur 3 1200 x 1100 Stk. 1 153800 153800
9 Hitaflotur 4 1200 x 1000 Stk. 1 150800 150800
10 | Hitaflétur 5 800 x 700 Stk. 1 122800 122800
11 |Prystibox Innblastur Stk. 1 278000 278000
12 | brystibox Utkast Stk. 1 312000 312000
13 |Loftstokkar kanntadir Kg.| 7388 1925 14221900
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15 |HIljédeinangrun m / duk m?| 530 10000 5300000

16 |Varmaeinangrun m / rakaduk m? 23 9000 207000
Dreyfari + box: RCWB-0-500-0-

17 |A Stk. 22 58936 1296592
Dreyfari + box: CRL-100+MBB-

18 |100-100-S Stk. 1 28611 28611
Dreyfari + box: CRL-200+MBB-

19 |160-200-S Stk. 2 33450 66900
Dreyfari + box: CRL-250+MBB-

20 |200-250-S Stk. 4 37990 151960
Dreyfari + box: CRL-250+MBB-

21 |250-250-S Stk. 3 38990 116970
Dreyfari + box: CRL-400+MBB-

22 |315-400-S Stk. 13 45000 585000

23 | Utsogsventlar: KSU 100 Stk. 19 8000 152000

24 | Utsogsventlar: KSU 200 Stk. 1 10000 10000

25 | Stilliloka Sivél: CRPc 1-100 Stk. 1 6896 6896

26 | Stilliloka Sivol: CRPc 1-160 Stk. 1 7462 7462

27 | Stilliloka Sivél: CRPc 1-250 Stk. 1 10899 10899

28 | Métorloka Sivol: DRU 200 Stk. 1 47000 47000

29 | Métorloka Sivol: DRU 400 Stk. 1 59000 59000

30 |Métorloka Sivol: DRU 500 Stk. 1 66500 66500

31 |Mdtorloka Sivol: DRU 630 Stk. 2 79800 159600
Métorloka Sivol: DTBU-800-

32 |230-GM Stk. 2 91300 182600
Métorloka Sivél: DTBU-1000-

33 |230-GM Stk. 2 112600 225200
Motorloka Konntud: SPB-4-

34 |250x200 Stk. 1 59000 59000
Moétorloka Konntud: SPB-4-

35 |350x350 Stk. 1 68000 68000
Motorloka Konntud: SPB-4-600

36 |x600 Stk. 8 82000 656000
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Moétorloka Konntud: SPB-4-

37 |1300x1000 Stk. 1 136600 136600
38 |Brunaloka: CR60-250 Stk. 1 77000 77000
39 |Brunaloka: FSD-500 Stk. 1 94000 94000
40 | Hljodgildra:SLU 500 1200 100 Stk. 22 95000 2090000
41 |Minkun: 125/100 Stk. 14 4965 69510
42 | Minkun: 160/100 Stk. 2 5477 10954
43 | Minkun: 160/110 Stk. 1 5477 5477
44 | Minkun: 160/125 Stk. 2 5477 10954
45 | Minkun: 200/110 Stk. 2 6875 13750
46 | Minkun: 200/160 Stk. 4 6875 27500
47 | Minkun: 250/160 Stk. 1 9500 9500
48 | Minkun: 250/200 Stk. 4 9500 38000
49 | Minkun: 315/250 Stk. 2 11964 23928
50 |Minkun: 400/250 Stk. 2 18844 37688
51 | Minkun: 400/315 Stk. 4 18844 75376
52 | Minkun: 500/400 Stk. 3 23339 70017
53 | Minkun: 560/500 Stk. 2 24990 49980
54 | Minkun: 630/500 Stk. 4 29880 119520
55 | Minkun: 630/560 Stk. 2 29880 59760
56 | Minkun: 800/500 Stk. 1 36890 36890
57 | Minkun: 800/630 Stk. 1 36890 36890
58 | Minkun: 800/630 Stk. 1 36890 36890
59 | Minkun: 1000/630 Stk. 2 44780 89560
60 | Minkun: 1200/800 Stk. 1 53612 53612
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61 | Loftstokkar sivalir: 100 mm metrar | 16,3 2.889 47091
62 | Loftstokkar sivalir: 125 mm metrar | 16,7 3.351 55962
63 | Loftstokkar sivalir: 160 mm metrar| 18,1 3.945 71405
64 | Loftstokkar sivalir: 200 mm metrar| 21,7 4,712 102250
65 | Loftstokkar sivalir: 250 mm metrar| 31,8 5.900 187620
66 | Loftstokkar sivalir: 315 mm metrar | 63,7 8.094 515588
67 | Loftstokkar sivalir: 400 mm metrar | 25,2 10.155 255906
68 | Loftstokkar sivalir: 500 mm metrar| 97,1 13.010 1263271
69 | Loftstokkar sivalir: 560 mm metrar| 16,8 14.510 243768
70 | Loftstokkar sivalir: 630 mm metrar | 24,4 17.155 418582
71 | Loftstokkar sivalir: 800 mm metrar 4,2 22.880 96096
72 | Loftstokkar sivalir: 1000 mm metrar| 82,8 29.590 2450052
73 | Loftstokkar sivalir: 1200 mm metrar 9,1 36.413 331358
74 | Beygja - 100 - 90° Stk. 7 4.100 28700
75 |Beygja -125 - 90° Stk. 6 5.243 31458
76 |Beygja - 160 - 90° Stk. 1 6.322 6322
77 |Beygja - 200 - 90° Stk. 5 8.415 42075
78 |Beygja - 250 - 30° Stk. 1 11.382 11382
79 |Beygja - 250 - 90° Stk. 10 11.382 113820
80 |Beygja - 315 -45° Stk. 1 14.935 14935
81 |Beygja-315-90° Stk. 14 14.935 209090
82 |Beygja - 400 - 90° Stk. 2 19.088 38176
83 |Beygja - 500 - 45° Stk. 2 24.121 48242
84 |Beygja - 500 - 90° Stk. 6 24,121 144726
85 |Beygja - 560 - 45° Stk. 1 27.311 27311
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86 |Beygja - 560 - 90° Stk 4 27.311 109244
87 |Beygja - 630 - 45° Stk 5 31.818 159090
88 |Beygja - 630 - 60° Stk 2 31.818 63636
89 |Beygja - 630 - 90° Stk 2 31.818 63636
90 |Beygja - 800 - 45° Stk 1 39.070 39070
91 |Beygja - 800 - 90° Stk. 1 39.070 39070
92 |Beygja - 1000 - 60° Stk. 2 47.131 94262
93 |Beygja - 1000 - 90° Stk. 10 47.131 471310
94 |Beygja - 1200 - 90° Stk 2 58.413 116826
95 | T - stykki - 500/500 Stk 4 48.000 192000
96 | T - stykki - 800/800 Stk 1 78.000 78000
97 |X - stykki - 630/500 Stk 3 64.000 192000
98 |X - stykki - 1000/500 Stk. 2 84.000 168000
99 |ssdull & sivalt: 125/100 Stk. 1 5.558 5558
100 | S3ull & sivalt: 160/100 Stk 2 5.558 11116
101 | S63ull 4 sivalt: 160/125 Stk. 6 6.416 38496
102 | S63ull 4 sivalt: 200/125 Stk 5 6.416 32080
103 | S83ull & sivalt: 250/250 Stk. 1 8.142 8142
104 | S63ull & sivalt: 315/250 Stk. 2 8.142 16284
105 | S63ull & sivalt: 400/100 Stk. 1 5.558 5558
106 | S63ull & sivalt: 400/200 Stk 2 7.644 15288
107 | S63ull 4 sivalt: 400/315 Stk 3 10.217 30651
108 | S63ull & sivalt: 400/400 Stk 1 15.150 15150
109 | S63ull 4 sivalt: 500/125 Stk. 1 6.416 6416
110 | S3ull & sivalt: 500/250 Stk. 2 8.142 16284
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111|S68ull & sivalt: 500/315 Stk. 10.217 61302
112 | S64dull 4 sivalt: 500/500 Stk. 20.827 20827
113 | S6dull 4 sivalt: 560/250 Stk. 8.142 8142
114 | S6dull & sivalt: 560/315 Stk. 10.217 20434
115 | S6dull 4 sivalt: 630/250 Stk. 8.142 8142
117 | S6dull & sivalt: 630/400 Stk. 15.150 15150
118 | S6dull & sivalt: 630/500 Stk. 20.827 41654
119| S6dull & sivalt: 1200/800 Stk. 31.245 31245
120 Samtals: 50893012

Haegt er ad ndlgast adferdir vid magntdku i vidauka.

25. Heimildaskra

[1]

I6an
[2]
[3]
[4]
[5]
[6]
[7]

Oddur B. Bjornsson (2008). Loftraesikerfi - Tilgangur og hénnunnarforsendur. Reykjavik:

fraedslusetur.

Sigurgeir bérarinsson (2008). Uppbygging loftraesikerfa. Reykjavik: I8an Fraedslusetur.

FlaktWoods.com: Samstaeda og bldsarar i sérutsog, myndir og vidaukar.

Lindab.com: fhlutir loftraestikerfis, myndir og vidaukar.

Klimatek.dk: pakattur, myndir og vidaukar.

Byggingareglugerd 2012

Stadlar: CR 1752 — 1998 - IST EN 15251 — 2007
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26. Teikningaskra

Vidauka A. fylgir teikningasett sem hefur ad geyma allar pzer teikningar, snid,
brividdarlikon og kerfismynd sem til parf vid uppsetningu kerfisins. Og birtast paer i
eftirfarandi rod.

[1] Kerfismynd

[2] Yfirlitsmynd

[3] Grunnmynd 1 af 2
[4] Grunnmynd 2 af 2
[5] SnidA-A

[6] SnidB-B

[7] RUmmynd 1

[8] RUmmynd 2

[9] RUmmynd 3

[10] Rummynd - Eldhus
[11] Rummynd - Klefi (bakhlid)

[12] Rummynd - Klefi (pjéonustuhlid)
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27. Hugbunadur notadur vid hdnnun

[ upphafi verkefnis var hugmyndin ad teikna lagnateikningar eingéngu i tvividd i teikni-
forritinu Autocad, hugsunin var si ad gerdar yrdu ofan @ myndir og sidan snid af voldum
rymum. Samstaeduklefan zetti svo ad teikna upp i prividd med notkun Inventor teikni-
forritsins. betta eru pau forrit sem kennt er @ hér vid skélan og einu forritin sem nemendur
hafa adgang ad. Pad tok leidbeinandan, Sigurgeir Pérarinsson sma tima ad sannfaera
undirritadan, um ad timasparnadur feelist i pvi ad leera a lagnahénnunar-forritid Magicad
sem vinnur med Autocad. Eftir ad hafa horft 4 kynningar myndbond og fraedsluefni fra
Magicad var haft samband vid hofudstodvar Magicad i Finnlandi og 6skad eftir 60 daga
nemenda adgang. Magicad menn voru ekki til i pad og vildu endilega selja skélanum leyfi &
godu verdi, en eftir pé nokkra télvupdsta sampykktu peir ad veita 30 daga ,,reynslu adgang”
ad forritinu. Fljott kom i ljés ad undirritadur pyrfti adstod vid ad leera a forritid og pad kom a
hlut Arna Vidars Bjérgvinsonar taekniteiknara hja Mannvit ad sinna kennslunni. Forritid
vinnur a pann veg ad prividdar likan myndast vid gerd tvividda teikninga svo lengi sem réttir
haedakodtar eru settir inn, paegilegt er ad sja arekstra fyrir eda um leid og peir verda og einnig
audveldar petta teikningar af snidum til muna. Haegt er ad velja ihluti mismunandi byrgja
vidsvegar um heim sem eiga pad po6 sameiginlegt ad uppfylla geedakrofur Evrépu rikja CE.
fhlutir birtast i raunstaerdum og upplysingar um hljéddempun, prystifall, hdmarks loftflaedi
og margt fleira eru adgengilegir med pvi ad smella & einn takka. Einnig er haegt ad fa hjlp fra
forritinu vid ad reikna stokkastaerdir Utfra prystifalli, lofthrada og fleiri skylirda, haegt er ad
keyra kerfid midad vid uppgefid loftmagn og gefur pad upp villu meldingar ef einhver stadar
koma upp gallar i honnuninni. bratt fyrir pad ad pad sé kannski full langt gengid ad lzeera a
nytt teikniforrit fyrir petta verkefni eitt og sér, er timasparnadurinn augljés og geedi
honnunarinnar margféld, einnig er nokkud 6ruggt ad reynsla sem pessi nytist dvalt.

Vid gerd grunnmynda var notast vid Autocad i hefdbundinni mynd, en 6ll lagnahénnun fér
fram i Magicad.

Handbdkin, Magnskrain og kostnadar asetlunin eru gerd i Microsoft Excel.
Verkaaetlunin er gerd i Microsoft Project.
Og skyrslan i Microsoft Word.

Vid innsetningu mynda og taflna var notast vid Snipping Tool.
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28. Lokaoro

[ upphafi verkefnisins, vid gerd verkaaetlunarinnar, gerdi ég mér enga grein fyrir pvi Gt i hvad
ég veeri ad fara, og taldi kunndattu mina og pekkingu engan veginn naegilega til ad takast a vid
verkefni af pessum toga. En i gegnum petta allt saman hef ég komist ad pvi hversu sterkan
grunn ég er ad 6dlast i pessu nami, og pott eftir 4 ad hyggja hefdi madur eflaust gert eitthvad
adeins 60ruvisi t.d. byrjad fyrr 4 ad méta ramma kringum verkefnid, er ég heilt yfir nokkud
anaegdur med utkomuna. Heildarkostnadur vid loftraestikerfid er samkvaemt kostnadar-
aeetlun, teeplega 51 milljon og er pad skemmtilega likt tolunni sem lagt var upp med i byrjun.
Eitt af pvi allra besta sem undirritadur fékk at ur verkefninu, var ad fa ad kynnast lagna-
hénnunarforritinu Magicad.

Og nu pegar lidur ad lokum verkefnisins er ég mjog sattur og anaegdur ad hafa fengid ad
takast 4 vid verkefni af pessum toga, og er nokkud 6ruggur a pvi ad pessi reynsla mun nytast
mér mjog vel.
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FléikE’Waads

AIR HANDLING UNIT eQL

Project 16 () / Skoli 2.7.131107.2
AOC ACON-01363072

Unit 2 () /Kerfi A 2013/12/02
Size 73 Page 5
Customer

Customers ref.

Our ref. Thorir Gudmundsson Ismar
Supply air flow 15,54 m3/sec Exhaust air flow 14,40 m3/sec
Ext. static pressure 350 Pa Ext. static pressure 250 Pa
Voltage 3 x 400V + N, 50 Hz Weight 6013 kg
SFP, 1,65 kW/(m?3/s) Dimensioned for wet

condition
Ref. density 1,2 kg/m3 Ref. altitude above sea Om

level

SUMMARY
Functional sections in direction vO0 Et tw ts dpP*
of air flow (m/s) (%) (°C) (°C) (Pa)
Supply air:
Connection section 3,7 7
Filter 2,5 122
Heat exchanger 2,3 75,3 -15/12,9 119
Inspection section 0
Plenum fan 73,0 12,9/13,6 20/20,8 626
General loss 28
Supply outlet 350
Exhaust air:
Exhust inlet 250
Connection section 3,4 6
Filter 2,3 114
Heat exchanger 2,2 22 1-7 113
Inspection section 0
Plenum fan 71,4 509
General loss 26
*Refers to the fan design case
SOUND POWER LEVELS
(standard: EN13053 ISO/CD 13347-2)

Lw per octave band (dB) LwA
Octave band (Hz) 63 125 250 | 500 1k 2k 4k 8k dB(A)
Fresh air connection 80 91 83 81 77 73 66 62 83
Supply air connection 77 89 94 94 88 82 77 72 94
Extract connection 79 90 82 80 76 72 65 61 82
Exhaust connection 76 88 93 93 87 81 76 71 93
To surroundings 74 88 69 59 58 55 48 43 73
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FléikE’Waads

AIR HANDLING UNIT eQL

Project 16 () / Skali 2.7.131107.2
AOC ACON-01363072
Unit 2 () /Kerfi A 2013/12/02
Size 73 Page 6
Customer
Customers ref.
Our ref. Thorir Gudmundsson Ismar
Supply air flow 15,54 m3/sec Exhaust air flow 14,40 m3/sec
Ext. static pressure 350 Pa Ext. static pressure 250 Pa
Voltage 3 x 400V + N, 50 Hz Weight 6013 kg
SFP, 1,65 kW/(m?3/s) Dimensioned for wet

condition
Ref. density 1,2 kg/m?3 Ref. altitude above sea oOm

level

TOLERANCE

According to EN 13053 the LwA tolerance is 4dB. Octave band tolerances are presented in the tolerance table

Lw per octave band (dB) LwA
Octave band (Hz) 63 125 250 500 1k | 2k @ 4k dB(A)
8 6 6 6 6 4

Tolerance

Frequency converters and motors mounted external are not included in the sound power levels
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AIR HANDLING UNIT eQL

Project 16 () / Skoli 2.7.131107.2
AOC ACON-01363072

Unit 2 () /Kerfi A 2013/12/02
Size 73 Page 7
Customer

Customers ref.

Our ref. Thorir Gudmundsson Ismar
Supply air flow 15,54 m3/sec Exhaust air flow 14,40 m3/sec
Ext. static pressure 350 Pa Ext. static pressure 250 Pa
Voltage 3 x 400V + N, 50 Hz Weight 6013 kg
SFP, 1,65 kW/(m?3/s) Dimensioned for wet
condition
Ref. density 1,2 kg/m?3 Ref. altitude above sea oOm
level
SUMMARY
Unit
Supply air flow 15,54 m3/sec Installation Indoor horizontal
Ext. static pressure 350 Pa Material AlZn sheet steel
Exhaust air flow 14,40 m3/sec Thermal insulation T3
Ext. static pressure 250 Pa Condensation TB3
insulation
Dim. temp. summer 20°C Leakage class L3
Dim. humidity summer 53,1% Casing strength CEND1
Dim. temp. winter -15°C Filter grade supply
Dim. humidity winter 90 % Filter grade extract
Temperature in, supply air, 15°C Temperature in, extract air, 25°C
summer summer
Air humidity in, supply air, 50 % Air humidity in, extract air, 55 %
summer summer
Temperature in, supply air, winter 20°C Temperature in, extract air, winter 22°C
Air humidity in, supply air, winter 40 % Air humidity in, extract air, winter 20%
Heat recovery efficiency 75,3% Heat recovery 556 kW
capacity
SFPv supply air 0,91 kW/(m3/s) Total dry weight 6013 kg
SFPv exhaust air inlet 0,79 kW/(m3/s)
SFPv total sum 1,65 kW/(m3/s) Heaviest block 2025 kg
Largest block 1300 x 2770 x 4750 mm
Motor data
Voltage 3 x400V + N, 50 Hz
Power, supply flow 2 x 11 kW Power, extract flow 2x75kW
Current, full load, supply flow 2 x 23 A Current, full load, extract flow 2x156 A

SOUND POWER LEVELS
(standard: EN13053 ISO/CD 13347-2)
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AIR HANDLING UNIT eQL

Project 16 () / Skoli 2.7.131107.2
AOC ACON-01363072

Unit 2 () /Kerfi A 2013/12/02
Size 73 Page 8
Customer

Customers ref.

Our ref. Thorir Gudmundsson Ismar
Supply air flow 15,54 m3/sec Exhaust air flow 14,40 m3/sec
Ext. static pressure 350 Pa Ext. static pressure 250 Pa
Voltage 3 x 400V + N, 50 Hz Weight 6013 kg
SFP, 1,65 kW/(m?3/s) Dimensioned for wet
condition
Ref. density 1,2 kg/m?3 Ref. altitude above sea oOm
level
Lw per octave band (dB) LwA
Octave band (Hz) 63 125 250 | 500 1k 2k 4k 8k dB(A)
Fresh air connection 80 91 83 81 77 73 66 62 83
Supply air connection 77 89 94 94 88 82 77 72 94
Extract connection 79 90 82 80 76 72 65 61 82
Exhaust connection 76 88 93 93 87 81 76 71 93
To surroundings 74 88 69 59 58 55 48 43 73
TOLERANCE
According to EN 13053 the LwA tolerance is 4dB. Octave band tolerances are presented in the tolerance table
Lw per octave band (dB) LwA
Octave band (Hz) 63 125 250 500 1k | 2k @ 4k 8k dB(A)
Tolerance 8 6 6 6 6 4 4 7 4

Frequency converters and motors mounted external are not included in the sound power levels
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AIR HANDLING UNIT eQL
Project 16 () / Skoli
AOC ACON-01363072

Unit 2 () /Kerfi A
Size 73

2.7.131107.2

2013/12/02

Page 9

TECHNICAL SPECIFICATION
(components listed in direction of air flow)

SUPPLY AIR

Damper function
Size: 73
Design: Intake air section
Number: single connection
Installation alternative: Damper outside
Damper type: with galvanized CEN 3 damper
Connection: Flange
Insulated blades: No
Location: inlet
Panel material outer/inner: AlZn sheet steel, 0.9 mm
Inspection side: right
Pressure drop, dimensioning

Short bag filter
Size: 73
Filter length: Long bag
Filter class: F7
Filter type: glass fibre, standard
Filter frame : plastic
Inspection side: inlet in end wall
Location: negative pressure
Prefilter: without
Drain tray: without
Material: galvanized sheet steel
Inspection side: right

Pressure drop, start
Pressure drop, dimensioning
Pressure drop, end

Face area

Face velocity

REGOTERM rotary heat exchanger. For horizontal air flow
Size: 73
Rotor type: non-hygroscopic
Rotor design: aluminium

7Pa

72 Pa
122 Pa
172 Pa
6,3 m2
2,5m/s
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AIR HANDLING UNIT eQL

Project 16 () / Skoli 2.7.131107.2
AOC ACON-01363072

Unit 2 () /Kerfi A 2013/12/02
Size 73 Page 10

Foil spacing: Output variant 5 (1.7)
Edge-reinforced: No

Sectorised: Yes

Drive: speed control
Varvtalsregulator: EMXD

Motor classification: without
Function lenght: standard

Delivery version: Split rotor unit
Material: AZ sheet steel

Inspection side: right

Winter
Temperature Efficiency 75,3%
Capacity reduction 556 kKW
Humidity efficiency 29,6 %
Air flow transfer 1,06 m3/sec
Supply air Winter
Pressure drop 105 Pa
Air temperature -15/12,9°C
Relative humidity 90/17,6%
Exhaust air Winter
Pressure drop 102 Pa
Air temperature 22/-7°C
Relative humidity 20 /100 %

Empty section
Size: 73
Length: 450 mm
Drain tray: without
Inspection door: with door
Inspection side: right

Plenum fan

Size: 73

Fan size: size 4

Direction of air discharge: forward, to ducting

Anti-vibration mountings: rubber

Version: Enclosed

Material: galvanized sheet steel

Inspection side: right

Two fan wheels in parallel

Speed 992 Rpm
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AIR HANDLING UNIT eQL

Project 16 () / Skoli 2.7.131107.2
AOC ACON-01363072
Unit 2()/Kerfi A 2013/12/02
Size 73 Page 11
Fan efficiency 73,0%
Total efficiency 63,9 %
Pressure rise, dimensioning 626 Pa
Fan shaft power at dim. data 13,4 kW
Grid Power 15,3 kW
Temperature rise 0,8°C
SFP Calculation
Grid power according to SFP 14,2 kW
Pressure rise 576 Pa
Speed 971 Rpm
Single-speed motor
Voltage: 380-420 V delta, 660-690 V star
Temperature sensors in stator winding: with thermistor
Design variant: FlaktWoods IE2
Efficiency 88,7 %
Speed 974 Rpm
Motor output 2x11kw
Electric current 2x23,0A
Number of Poles 6
Frequency converter
Efficiency 98,7 %
Operating frequency 51 Hz
Max frequency at frequency control 58,6 Hz
Max speed at frequency control 1141 Rpm

Motor accessories

Motor: 1-Speed

Motor control: Frequency converter supplied separate
Type: Standard

Length: 100

Power supply: 3x400 VAC

EXHAUST AIR

Damper function

Size: 73

Design: Intake air section

Number: single connection

Installation alternative: Damper outside
Damper type: with galvanized CEN 3 damper
Connection: Flange

Insulated blades: No

Location: inlet
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AIR HANDLING UNIT eQL
Project 16 () / Skoli
AOC ACON-01363072
Unit 2 () /Kerfi A
Size 73

2.7.131107.2

2013/12/02
Page 12

Panel material outer/inner: AlZn sheet steel, 0.9 mm
Inspection side: left
Pressure drop, dimensioning

Short bag filter
Size: 73
Filter length: Long bag
Filter class: F7
Filter type: glass fibre, standard
Filter frame : plastic
Inspection side: inlet in end wall
Location: negative pressure
Prefilter: without
Drain tray: without
Material: galvanized sheet steel
Inspection side: left

Pressure drop, start
Pressure drop, dimensioning
Pressure drop, end

Face area

Face velocity

Empty section
Size: 73
Length: 450 mm
Drain tray: without
Inspection door: with door
Inspection side: left

Plenum fan
Size: 73
Fan size: size 4
Direction of air discharge: forward, to ducting
Anti-vibration mountings: rubber
Version: Enclosed
Material: galvanized sheet steel
Inspection side: left
Two fan wheels in parallel

Speed
Fan efficiency

6 Pa

64 Pa
114 Pa
164 Pa
6,3 m2
2,3m/s

939 Rpm
71,4 %
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AIR HANDLING UNIT eQL

Project 16 () / Skoli 2.7.131107.2
AOC ACON-01363072
Unit 2()/Kerfi A 2013/12/02
Size 73 Page 13
Total efficiency 60,9 %
Pressure rise, dimensioning 509 Pa
Fan shaft power at dim. data 10,8 kW
Grid Power 12,7 kW
Temperature rise 0,7°C
SFP Calculation
Grid power according to SFP 11,5 kwW
Pressure rise 454 Pa
Speed 909 Rpm
Single-speed motor
Voltage: 380-420 V delta, 660-690 V star
Temperature sensors in stator winding: with thermistor
Design variant: FlaktWoods IE2
Efficiency 87,2%
Speed 975 Rpm
Motor output 2 X 7,5kwW
Electric current 2x156 A
Number of Poles 6
Frequency converter
Efficiency 97,9%
Operating frequency 48 Hz
Max frequency at frequency control 50,3 Hz
Max speed at frequency control 981 Rpm

Motor accessories

Motor: 1-Speed

Motor control: Frequency converter supplied separate
Type: Standard

Length: 100

Power supply: 3x400 VAC
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AIR HANDLING UNIT eQL

Project 16 () / Skali 2.7.131107.2
AOC ACON-01363072

Unit 2 () /Kerfi A 2013/12/02
Size 73 Page 14

Fan chart - Supply air - LQLK-73-4-3-1-1-1-1-2-1-0

LOLK - 64-4, 664, 734, /5-3, 82-3, 84-2

Mote! Two fans
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AIR HANDLING UNIT eQL

Project 16 () / Skoli 2.7.131107.2
AOC ACON-01363072

Unit 2 () /Kerfi A 2013/12/02
Size 73 Page 15

Fan chart - Exhaust air inlet - LQLK-73-4-3-1-1-1-1-2-2-0

LOLK - B4-4, 66-4, /3-4, /5-3, 82-3, 84-2
Mote! Two fans
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Roof fan ROOFMASTER STEF

ROOFMASTER STEF

Fan impeller
and stable motor
mounting plate.

Flakt Woods

Seven roof fans offer real comfort
ROOFMASTER is a series of roof fans designed

for those who seek comfort in more ways than one.
It runs quietly. It is easy to install and service.

It fits in well in the environment. It is available with
speed control. And it is efficient — for air flows up
to 5 m?/s.

Quiet operation

A roof fan is there to provide the comfort you
expect. Naturally, it must also function without
generating unnecessary noise that can disturb those
nearby. This is one of the features that we have
focused on when we developed the ROOFMASTER.
We have insulated the fan casing with ample
insulation. We have “streamlined” the fan impeller
to generate less sound. We equip our units with
quiet motors and have given the ROOFMASTER
a very stable design which prevents unnecessary
sound emission. In addition, the fan speed can be
controlled which implies that the fan need never
run faster than required for achieving the comfort

desired.

Demand-controlled

As a rule, the need for ventilation varies substantially
at different times of the day and during different
seasons of the year. Naturally, there are several
reasons why the output of the fan should be matched
to this need. There are also several ways in which
this can be done. Thus, the ROOFMASTER always
runs exactly at the speed called for by the present
conditions. It generates a low level of sound, saves
on electricity and heating costs.

Right design

Real comfort is determined not only by low sound
emission and good air quality. It is also influenced by
the visual impression that the roof fan conveys.
Therefore, we have selected a design for the

ROOFMASTER, which is well suited for installation
in most types of roof structures.

Long-lived

A robust power roof ventilator must be able
to withstand variations in climate and wear. The
materials used in the manufacture of the

ROOFMASTER satisfy the requirements of the

environmental class C4.

Specifications are subject to alteration without notice
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Installation and service-friendly
When we designed the ROOFMASTER, we have also

taken into consideration “the comfort” of thosewho

install and carry out service on the unit. The power roof

ventilator is easy to fit to a roof duct or chimney. The
motor is easily accessible for servicing, and it is located
outside the air flow. The durable hinges and safety
brackets make it easy to open the unit and reach the
components inside. And the impeller with backward-
inclined blades reduce the need for servicing.

Frequency converter mounted into roof fan.

Specifications are subject to alteration without notice

Broad range

Broad range guarantees an easy selection. Beside the
standard version there is an ATEX-version for Group
I1, Category 3G according to Directive 94/9/EC
(ATEX-100) with an Ex e or Ex de motor.
ROOFMASTER is also available in smoke extraction
version for Class F400 (400°C/2h) according to

EN 12101-3. The smoke extraction version is tested
and certified by SP Swedish National Testing and
Research Institute.

Economical

The low sound level. The speed control which
provides correct output and saves on energy.

The attractive external appearance. The robust design
of the unit. Its long life time. The materials. Simple
installation and the low service costs. When you

add up all these features, you have a roof fan which
not only provides the right comfort, but also offers
excellent overall economy. ROOFMASTER.

Flakt Woods



Roof fan ROOFMASTER STEF

Technical specification

ROOFMASTER is a series of roof fans. The units are
available in 7 sizes for air flows of up to 5 m?/s and for a
maximum pressure rise of 650 Pa.

Material and design

The fan casing in the standard version is made of pre-painted
galvanised sheet steel, black; or aluminium and zinc coated
sheet steel. The Al/Zn-coated casing can also be supplied with
an external polyester powder painting. The materials meet the
requirements of the environmental class C4, i.e. they are
suitable for industrial and sea climates. The fan casing is
internally insulated with mineral wool. The fan discharges air
upward and the unit is very easy to open for cleaning.

Fan impeller

The fan impeller is made of galvanised sheet steel (in size 7

it is made of welded steel, powder painted) and has backward-
inclined blades. The impeller is dynamically balanced to
Class Q 6.3 in accordance with VDI 2060.

Motors

All the motors used are IEC standard, fully enclosed, flange
motors to degree of protection IP 55. The motor is secured on
a stable mounting plate and its location is outside the air flow.
The max. permissible ambient temperature for the motor is
+40°C. The values specified in the motor tables are applicable
to the rated voltage and the rated frequency. Single-phase
motors are equipped with bimetallic temperature detector
(thermocontact) and are suited for speed control. The STYR-36
transformer (accessory) is available for single-phase motors.

In the case of single speed three-phase motors, an ordinary static
frequency converter can be used according to the
manufacturer’s instructions.

Technical particulars

The performance is applicable to a density of p = 1.2 kg/m3
and has been measured according to ISO 5801. Sound power
level to surroundings has been measured according to ISO3741
and to duct work according to AMCA 300-85.

ATEX-version for Group Il, Category 3G, according
to Directive 94/9 (ATEX-100)

ROOFMASTER is available in ATEX-version for Category
3G, Zone 2. The fan is driven wither with an Ex IIT3 or

an Ex de IIBT4 motor. If the roof fan is intended for frequency
converter drive, the Ex de type motor must be selected. Ex de
motor is equipped with thermistors. In size 1 and 2 the
impeller shroud is made of brass and in other sizes the inlet
cone is with a brass lining.

The fan has been mechanical test (impact test) described

in EN13463-1. The ignition hazard assessment has been done
according to 5.2.3 of EN 13463-1. The fan is CE-marked

and there is an Ex —marking showing the classification of

the fan. Installation and maintenance instructions are included
in the delivery. For additional information please contact
nearest Flikt Woods representative.

Flakt Woods

Smoke extraction version
ROOFMASTER STEF roof fans are available also in smoke

extraction version and they come in 7 sizes. The smoke
extraction roof fans have been tested according to standard
EN 12101-3 for class F400 (400°C/2h) by SP Swedish

National Testing and Research Institute.

Construction

The fan casing is insulated with mineral wool and clad with
fibre glass fabric and perforated sheet metal. The side plates and
mounting plate of the motor compartment are isolated with
sandwich-construction of galvanised steel and mineral wool.

Fan impeller and motors

The fan impeller is made of galvanised sheet steel (in size 7

it is made of welded steel, powder painted) and is provided
with cooling ribs. Otherwise the construction is similar to

that of the standard version. All the motors used are IEC
standard, fully enclosed, flanged motors to degree of protection
IP55. The motor is located outside the air flow. The motor

is equipped with a metal cooling fan and external cooling air is
supplied to the motor through automatically opening covers.
The motor range consists of 400V single and two-speed
motors, see also the motor table of each fan size. In case of two-
speed motors, the higher speed must be used for smoke
extraction. If a frequency converter is used local norms and
standards must be followed. Special cable is required.

Safety switch and other accessories

The smoke extraction roof fan is supplied with the safety
isolation switch SAFE as standard and it is mounted on the side
panel (not into the side panel like in standard version) and it

is factory-wired. Smoke extraction version can also be used for
normal ventilation. The technical data is the same as in
standard version. As other accessories are mounting frame

MORA and STEZ-03 available.

Specifications are subject to alteration without notice



ROOFMASTEF STOF
ROOFMASTER STOF-02 and 05 are available for

smaller air flows between 10 and 180 l/s with max. pressure
rise of 300 Pa.

Material and construction

The fan casing in the standard version is made of aluminium
and zinc coated sheet steel. STOF-02 and 05 can also be
supplied with an external polyester powder painting, color tone
black (RAL 9005). The materials meet the requirements of

the environmental class C4. The fan discharges air upward and
the unit is very easy to dismantled for cleaning.

Fan impeller and motor

Fan impeller is made of plastic and has backward-curved
blades. The impeller is dynamically balanced to Class Q 6.3
in accordance with VDI 2060. The motors are single phase
outer rotor motors. Motors are suited for speed control

and they are equipped with bimetallic temperature detector
(thermocontact). The motor is located in the air flow and
the max. exhaust air temperature can be +40°C.

Safety switch

Safety switch is available in normal version and it is always
supplied loose. Motor cable is not included in the delivery of
STOF.

Quality

The products meet Quality Class 2 according to DIN 24
166. The manufacture has been granted approval to ISO 9001
and ISO 14001.

Accessories

Flat roof socket STEZ - 01 - b

Flexible connection STEZ - 02 - b
Mounting frame STEZ - 03 - b

Back drought shutter STEZ - 05 - b
Inlet sound attenuator STEZ - 07 - b
Roof duct BOGA -aa-b-1-1

Safety isolation switch SAFE
Transformer controller STYR - 36 - b
Air flow measurement FLOW -a-b -0
Air flow transmitter CENTRIMETER GTLZ - 86-10-1-0

ROOFMASTER is a registered trade-mark.

Specifications are subject to alteration without notice
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Symbols
O Q, Airflow m?/s, (m®/h)
) A, Total pressure rise Pa
(3)n  Fanefficiency %
4 P, Power demand of the impeller kW
(5) Ly, A-weighted total sound power level dB(A)
Lo Sound power level by octave bands
(without A-weighting) dB
K, Correction dB
L,» A-weighted sound pressure level dB(A)
AL  Remote attenuation dB

The specified values of remote attenuation are applicable
to ideal conditions under which free, hemispherical sound
propagation in all directions is assumed.

Fan curves are valid for all versions.

Sound pressure level

The total A-weighted sound power level, Ly, emitted

from the power roof ventilator to the surroundings can be read
in the fan chart. The sound pressure level at different distances
from the power roof ventilator can be determined by using

the following formula:

| La=Ly-AL |

Distance L (m) 1 3 056 |10 | 15|20 | 25 | 30 | 40
AttenuationAL(dB)| 7 | 17 | 22 | 28 | 31 | 34 | 36 | 37 | 40

Flakt Woods



Roof fan ROOFMASTER STEF

STEF-1

Sound data m*/h 300 400 500 600 700
180 L 40 L L L L L
Correction Ky, (dB) T
Sound path Octave band mid-frequency (Hz) 160 = STEF11-406

45
63 | 125 | 250 | 500 | 1000 | 2000 | 4000 | 8000 P T \\ n. %

Surroundings| -2 9 3 -3 -10 | -15 | <19 | -15
140 —

Totheduct| -2 | 2 | -3 | 6 | -3 | -3 | 13 | 19 ST \\\ S
STEF-1-104

F4-0NNA

.
Cr=T=00&

The total A-weighted sound power level, Ly, emitted L
from the power roof ventilator to the surroundings can be read ]
in the fan chart. The sound power level by octave band to 7]
the surroundings and to the duct (without A-weighting) can be 100 =

obtained by using the following formula: L, = Ly, + K . - -
The corrections K|, are given in the table above. /,/’/ 0.015
Di . 80 [PrO0HkW-— <
imensions o 3TEF-1-4£
2 < TN T
% 60 - ™~
T IPREIN
|
0.04 0.06 0.08 0.1 012 014 0.16 0.18 0.2
— Q, m¥s
Weight 31 kg
Motor data
Type Speed Output Max. current n Frequency converter
Standard \ Smoke extr. 400°C/2h r/min kw A % 3 ~ supplied 1~ supplied
Single-phase, 230 V, 50 Hz
STEF-1-104-c-1-5 o430 [ o004 [ 09 [ 4 - -
Three-phase, 400V, 50 Hz
STEF-1-004-c-1-6 | STEF-1-004-c-6-3 | 1375 012 | 0.48/0.83" 54 STYR-14-3-G-d-1 | STYR-13-1-S-d-1

STEF-1-406-c-1-5 | STEF-1-406-c-6-3 | 1430/950 | 0.18/0.06 0.85/0.6 49/36 - -
STEF-1-408-c-1-5 | STEF-1-408-c-6-3 | 1435/705 | 0.18/0.03 0.8/0.4 56/27 - -
ATEX 3G with Ex e [IT3 motor, not suited for inverter operation

STEF-1-004-c-9-5 1380 0.25 0.79 65 - -
ATEX 3G with Ex de II1BT4 motor, suited for inverter operation
STEF-1-004-6-91-5 [ 130 | 025 | 077134 65 - -
* Max. current given for 3x400V/3x230V
Roof fan STEF-1-bbb-c-d-e Flat roof socket STEZ-01-1
Size | Flexible connection STEZ-02-1
Motor Mounting frame STEZ-03-1
0 = three-phase motor Back drought shutter STEZ-05-1
1 = single-phase motor
4 = 2-speed motor, higher rpm Inlet sound attenuator STEZ-07-1
Number of motor poles or thes lower rpm Connection plate STEZ-04-1
of the 2-speed motor
. Safety isolation switch SAFE-a-b-0
Material
1 = pre-painted galvanised sheet steel, black 1 = for single speed 3-phase motors
2 = aluminium and zinc coated sheet steel 2 = for 1-phase motors or two-speed 3-phase motors
) 4 = for 3-phase motors, ATEX-version
Version . 0 = delivered loose, 1 = factory-wired
1 = Standard, 6 = Smoke extraction, 9 = ATEX,
91 = ATEX for inverter drive Transformer controller STYR-36-1

Generation For other accessories please see pages 15 - 17

Flakt Woods 6 Specifications are subject to alteration without notice



Roof fan ROOFMASTER STEF

STEF-2

Sound data - mh 400 600 800 1000 1200 1400
Correction Ky (dB) %60 0 iﬁiﬁ

Sound path Octave band mid-frequency (Hz) 240 T 50

63 | 125 | 250 | 500 | 1000 | 2000 | 4000 | 8000 o % "% sTero-00a
Surroundings| -3 8 3 -2 -8 13 | 17 | -16

- 52
To the duct 1 1 -3 -6 -1 -5 -1 -19 200 S SR v_“ﬁ.v’:}iHN\\\( STEF-0-104
The total A-weighted sound power level, Ly, emitted 180 ) \‘\\\ N o0
from the power roof ventilator to the surroundings can be read 160 o T o0 | N \\\\
in the fan chart. The sound power level by octave band to Y \ X\
the surroundings and to the duct (without A-weighting) can be 140 = T 1 :
obtained by using the following formula: L, = Ly, + K, 0 004 Thy \ \ A0
The corrections K, are given in the table above. I S T \\\ N \ \\
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Weight 31 kg

Motor data
Type Speed Output Max. current n Frequency converter
Standard \ Smoke extr. 400°C/2h r/min kW A % 3 ~ supplied 1~ supplied

Single-phase, 230V, 50 Hz

STEF-2-104-c-1-5 | 145 [ o012 | 13 [ ® - -
Three-phase, 400 V, 50 Hz

STEF-2-004-c-1-6 | STEF-2-004-c-6-3 1375 0.12 0.48/0.83" 54 STYR-14-3-S-d-1 | STYR-13-1-S-d-1

STEF-2-006-c-1-5 | STEF-2-006-c-6-3 905 0.18 0.8/1.33* 55 STYR-14-3-S-d-1 | STYR-14-1-S-d-1

STEF-2-406-c-1-5 | STEF-2-406-c-6-3 | 1430/950 | 0.18/0.06 0.85/0.6 49/36 - -
STEF-2-408-c-1-5 | STEF-2-408-c-6-3 | 1435/705 | 0.18/0.03 0.8/0.4 56/27 - -

ATEX 3G with Ex e IIT3 motor, not suited for inverter operation
| 130 | 025 [ 079 | 65 - -
ATEX 3G with Ex de IIBT4 motor, suited for inverter operation

STEF-2-004-c-9-5

STEF-2-004-c-91-5 1380 0.25 ‘ 0.77/1.34 65 - -
* Max. current given for 3x400V/3x230V
Roof fan STEF-2-bbb-c-d-e  Flat roof socket STEZ-01-2
Size Flexible connection STEZ-02-2
Motor ‘ Mounting frame STEZ-03-2
0 = three-phase motor Back drought shutter STEZ-05-2
1 = single-phase motor
4 = 2-speed motor, higher rpm Inlet sound attenuator STEZ-07-2
Number of motor poles or thes lower rpm Connection plate STEZ-04-2
of the 2-speed motor
. Safety isolation switch SAFE-a-b-0

Material
1 = pre-painted galvanised sheet steel, black }7 1 = for single speed 3-phase motors
2 = aluminium and zinc coated sheet steel 2 = for 1-phase motors or two-speed 3-phase motors

) 4 = for 3-phase motors, ATEX-version
Version . 0 = delivered loose, 1 = factory-wired
1 = Standard, 6 = Smoke extraction, 9 = ATEX,
91 = ATEX for inverter drive Transformer controller STYR-36-2

Generation For other accessories please see pages 15 - 17

Specifications are subject to alteration without notice 7 Flakt Woods



Roof fan ROOFMASTER STEF

STEF-3

Sound data 0 m'h 1000 1500 2000 2500 3000
Correction Ky, (dB) STEF-3-408
Sound path Octave band mid-frequency (Hz) 400 ;E::; é&gg‘f
63 125 | 250 | 500 | 1000 | 2000 | 4000 | 8000 350 05
Surroundings| -8 3 6 -4 -8 13 | 17 | -16 \
Totheduct| -9 | -6 | -6 6 | -6 | 10| -15 | 19 300 - N STEF-3-104
The total A-weighted sound power level, Ly, emitted 250 \\9'3 KD 50
from the power roof ventilator to the surroundings can be read 025N N
in the fan chart. The sound power level by octave band to 0 \\ \
the surroundings and to the duct (without A-weighting) can be 200 N X \\\ 20
obtained by using the following formula: L, = Ly, + K . \\\ \\\ \\\
The corrections K|, are given in the table above. 150 34 \\\ A : \\
STEF-3-006 \ 30
Dimensions . RNIVAN
2100
T B0\ 6 68| 1 |7
50 I3 I -
. 05 0.7 09
Weight 45 kg
Motor data
Type Speed Output Max. current n Frequency converter
Standard \ Smoke extr. 400°C/2h r/min kw A % 3 ~ supplied 1~ supplied
Single-phase, 230 V, 50 Hz
STEF-3-104-c-1-5 ome0 [ 03 [ 25 [ 58 - -
Three-phase, 400V, 50 Hz
STEF-3-004-c-1-5 | STEF-3-004-¢-6-3 1410 0.55 1.7/2.9* 68 STYR-16-3-S-d-1 | STYR-16-1-S-d-1
STEF-3-006-c-1-5 | STEF-3-006-c-6-3 905 0.18 0.8/1.33* 55 STYR-14-3-S-d-1 | STYR-14-1-S-d-1
STEF-3-406-c-1-5 | STEF-3-406-c-6-3 | 1430/970 | 0.75/0.25 2113 70/51 - -
STEF-3-408-c-1-5 | STEF-3-408-c-6-3 | 1430/710 0.6/0.15 1.7/0.8 68/30 - -
ATEX 3G with Ex e IIT3 motor, not suited for inverter operation
STEF-3-004-¢-9-5 1380 0.55 1.51 69 - -
STEF-3-006-¢-9-5 920 0.37 1.3 62 - -
ATEX 3G with Ex de 1BT4 motor, suited for inverter operation
STEF-3-004-¢-91-5 1421 0.55 1.4/2.5* 7 - -
STEF-3-006-c-91-5 953 0.37 1.3/2.3 67 - -
* Max. current given for 3x400V/3x230V
Roof fan STEF-3-bbb-c-d-e Flat roof socket STEZ-01-3
Size | Flexible connection STEZ-02-3
Motor Mounting frame STEZ-03-3
0 = three-phase motor Back drought shutter STEZ-05-3
1 = single-phase motor
4 = 2-speed motor, higher rpm Inlet sound attenuator STEZ-07-3
Number of motor poles or thes lower rpm Connection plate STEZ-04-3
of the 2-speed motor
. Safety isolation switch SAFE-a-b-0
Material
1 = pre-painted galvanised sheet steel, black }7 1 = for single speed 3-phase motors
2 = aluminium and zinc coated sheet steel 2 = for 1-phase motors or two-speed 3-phase motors
) 4 = for 3-phase motors, ATEX-version
Version . 0 = delivered loose, 1 = factory-wired
1 = Standard, 6 = Smoke extraction, 9 = ATEX,
91 = ATEX for inverter drive Transformer controller STYR-36-3

Generation For other accessories please see pages 15 - 17

Specifications are subject to alteration without notice
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ECONOVENT ° - Rotary heat exchangers

Energy saving at its best

y
FlaktWoods
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ECONOVENT

BROCHURE

Operating costs are our concern, are they yours?

We are one of the world’s leading manu-
facturers of heat recovery systems. Our
more than 30 years of experience in this
field is reflected in the design of our heat
recovery units. We offer a comprehensive
range of heat recovery rotors for all fields
of application.

ECONOVENT - THE WISEST CHOICE

- - s % .
| BN ST R e, M

In hot climates, the heat exchangers work just as well in reverse, i.e.
reclaiming cooling energy from the exhaust air to pre-cool, and dehumi-
dify warm and humid incoming air. This reduces the overall cooling load
and results in better cooling performance at a lower cost. ECONOVENT
heat exchangers are easy to install and can be mounted either vertically
or horizontally if a more compact installation is required.

Flakt VWWoods 3667 GB 03.02

Thanks to its high efficiency, the ECONOVENT unit
can reduce the annual energy consumption for heating
or cooling supply air in your AHU by as much as 90%
as compared to a similar AHU without energy recove-
ry. This will lower your initial capital costs since your
heating or cooling plant need not be rated as high as
otherwise.

Thousands of installations equipped with ECONO-
VENT throughout the world are proof of the high effi-
ciency and substantial energy savings made possible
by the ECONOVENT rotary heat exchanger.

An ECONOVENT energy recovery system can cut
your investment costs by one half. A cooling system
incorporating an ECONOVENT unit may even pay for
itself before initial start-up by allowing installed
cooling capacity to be halved.

exhaust air

supply air

The ECONOVENT heat exchanger is based on the
principle of allowing warm exhaust air to heat one half
of the rotory wheel which then turns until it comes in
contact with the inlet air which is warmed. The efficien-
cy of this process can be controlled by varying the
speed of rotation.

The heat exchanger wheel may be either
hygroscopic, which means that it is capable of recove-
ring both heat and humidity, or non-hygroscopic,
meaning that it transfers heat, but not moisture, from
the exhaust air.



ECONOVENT

Guide specification

A type PUM(A-F) ECONOVENT Rotary
Heat Exchanger, manufactured by Flakt
Woods - ECONOVENT

The Manufacturer shall be 1ISO 9001
certified.

WHEEL (rotor) — The wheel shall be made of layers of
corrugated and intervening flat composite material or
aluminum foil of uniform width to ensure a smooth
surface. This wheel material is bonded together to
form a rigid transfer medium forming a multitude of
narrow channels thus ensuring a laminar flow. The
wheels shall be of proven design (available on the
market for atleast 15 years). Corrosion protected
wheels shall be able to withstand environments such as
marine/coastal climates or industrial applications.

Type A: Non-hygroscopic aluminum wheel for reco-
vering principally sensible heat.

Type B: Hygroscopic aluminum wheel for recovering
sensible and latent heat.

Type C: Edge-reinforced non-hygroscopic aluminum
wheel for recovering principally sensible heat.

Type D: Edge-reinforced hygroscopic aluminum
wheel for recovering sensible and latent heat.

Type E: Epoxy-treated aluminum wheel for recove-
ring principally sensible heat.

TypeF: Hygroscopic composite material wheel with
high corrosion resistance for recovering sensible and
latent heat.

The wheel can be fully wound or, on larger units, secto-
rized, i.e. assembled in segments. In the latter case, the
segments are assembled between rigid spokes thus
ensuring structural longevity and allowing replace-
ment of one or specific segments only; or all of the
segments can be replaced without having to remove
any spokes. The wheel shall be cleanable by spraying
its face surface with compressed air, low temperature
steam or hot water or by vacuum-cleaning (on type F
wheels: compressed air or vacuum-cleaning only)
without affecting its latent heat recovery properties.
The wheels shall be tested in accordance with
ASHRAE 84-78 method of testing air to air heat
exchangers. Development and manufacture shall meet
all quality assurance criteria specified in BS EN ISO
9001.

Flakt VWoods 3667 GB 03.02

BROCHURE

CASING - The casing shall be constructed as a single-
skin, self-supporting, galvanized sheet steel structure
and include rotary wheel support beams and a purging
sector. The casing shall be supplied with access panels
to facilitate inspection and service. Size 215 and larger
shall be in two sections to facilitate shipping and hand-
ling. The smaller sizes can be delivered in a two-piece
special version.

SEALS - The casing shall be equipped with adjustable
brush seals which minimize carry-over to max.
0.05-0.2 %.

HUB and SPOKES — On one-piece rotor: Aluminium.
On sectorized rotor: Hub made of steel, painted with
anti-corrosion paint, galvanized sheet steel spokes.




ECONOVENT

DRIVE - The wheel shall be belt-driven along its peri-
meter. A constant-speed or variable-speed, fractional
hp drive motor shall be used. The motor shall be
mounted on a self-adjusting base to provide correct
belt tension. The variable-speed motor shall be speci-
ally manufactured for rotary heat exchangers and
provide constant torque throughout the speed range.
Moreover it shall include a slow-start feature and auto

BROCHURE

matically index the wheel to keep it clean while the
AHUis down or energy recovery isn’t required. The
drive unit shall be available with a differential ther-
mostat for summer/winter changeover, a speed detec-
tor with alarm function and an interface for a central
energy management control system and be able to
accept all common control signals.

General survey - sizes - flow ranges
(min. = max. air flow rates)

—» Air flow, m¥%h

2000 3000 4000 5000 10000 20000 30000 50000 100000 150000
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— Air flow, m3/s

Flakt Woods 3667 GB 03.02



ECONOVENT BROCHURE

Dimensions & weights

Weight, kg
tandard | Wider tandard foil
Size 060-240 Size A D E H ° afo(ijla ’ fodlf ° 1p(;?;iggo
spacing | spacing | industrial version
m [ 060 960 600 60 - 95 90 -
di— ﬂE T A 080 1100 800 60 - 130 125 -
| j i 2 095 1200 950 60 - 145 140 200
! l l 110 1400 1100 104 = 165 160 240
120 1500 1200 104 = 210 195 270
u A 135 1600 1350 104 - 215 200 290
400 150 1700 1500 104 990 265 245 350
Inspection window Inspection panel, optional 170 1900 1700 104 1090 305 275 395
190 2100 1900 104 1190 360 335 500
2) Height H is the dimension for a split 200 2200 2000 104 1240 415 355 550
heat exchanger. 215 | 2400 | 2150 | 104 | 1340 | 430 | 395 600
240 2640 2400 104 1460 530 430 740
Size 265-500 Weight, kg
‘ Standard | Wider | Standard foil spacing,
; 1) Size A C D E H foil foil Industrial version
| >\» 65 spacing |spacing|  composite rotor
6 : \ ﬁ ‘ 265 2900 | 430 | 2650 | 120 1800 870 770 970
ﬂ‘_, - q** fffff = —14 T A | 290 3100 | 430 | 2900 | 120 1900 970 870 1100
| : | H2) 320 3400 | 430 | 3200 | 120 2050 1200 1050 1350
::;\ \< \ /é l J 350 3660 | 430 | 3460 | 120 2180 1300 1120 1450
1 380 4000 | 430 | 3800 | 120 2350 1500 1350 1700
L ¢ J )\ 420 4500 | 430 | 4200 | 120 2600 1800 1600 2000
460 4900 | 470 | 4600 | 185 2800 2900 | 2700 3500
Inspection panel, optional 500 5400 | 470 | 5000 | 185 2050 3500 | 3200 3800

1) Removable lifting lugs for sizes 265 to 500 inclusive.
2) Height H is the dimension for a split heat exchanger.

Flakt VWWoods 3667 GB 03.02 6



Installation and maintenance instruction

Air heater for hot water, pipe connection

EQEE Air heater for hot water
EQCE Air heater for hot water
EQEG Air heater for anti-freeze protection

EQKE Air heater for hot water,
ductmounted

EQDE Air heater for hot water,
ductmounted

8638 GB 2009.07

Flakt Woods

To connect the Air Heater
Connections to the pipework should be made by the
pipework contractor. Connect the finned heat exchang-
er to the pipework insuch amanner that the deadweight
of the pipework won’t be applied to the liquid connec-
tions.

The liquid connections are provided with identifica-
tion plates for the inlet and outlet.

Caution! Use a pipe wrench to restrain

A the pipe connections of the heat
exchanger when tightening the exter-
nal pipe connections.

Frost Protection Sensor
In applications where the air heater is equipped with a
nipple and finned tubes, fit an insertion-type sensor as
frost protection. Position the insertion sensor first in the
direction of airflow, i.e. on the return pipe.

If the air heater does not have finned tubes, fita strap-
on sensor to the return pipe. Apply heat-conducting
paste between the pipe and the sensor for good contact.

Caution! When installing air heaters

A where the heating medium is water at a
temperature exceeding 100 °C, great care
should be taken when opening the
venting taps and isolating valves in the
system. Failure to do so will result in
serious damage due to water hammer or
escaping steam.

Flakt Woods assumes no responsibili-
ty for the connection of air heaters to the
heating system, or any damage resulting
from faulty planning, installation or
maintenance of such a system. Pipes,
valves, etc., should be sized with regard
to pressure drop and satisfactory opera-
tion and not to suit the dimensions of the
air heater connections. Pipes should be
installed in such a way that neither the
weight of the pipe system nor the forces
due to expansion of the pipes are
brought to bear upon the air heater.

Specifications are subject to alteration without notice



Installation and maintenance instruction

Air heater for hot water, pipe connection

Air heater for hot water

Make sure that the outlet water temperature does not
drop abnormally and that water circulation is main-
tained. The valves should then be open, the pipework
and coils should be thoroughly purged of air, and the
circulation pump should be in operation, even if the
heating system is temporarily shut down, such as
during the night.

Anti-freeze protection on the air side

The anti-freeze thermostat should have a bulb as the
sensor. Along capillary tube is theoretically better, but is
poorer in practice, since correct fitting may be difficult
or sometimes impossible to achieve. Apply the bulb
along the second tube from the water outlet, reckoned
on the warm air side. If the capillary tube is too long, coil
itup and place it adjacent to the thermostat housing.

Location of thermostat which is not

temperature-compensated

The thermostat housing must be located in a place in
which the temperature is higher than the intended trip-
ping temperature. In a cold plant room, it must be
installed in the air stream.

Nipple for air
purging

Insertion sensor
% (not included)

Draining, Size 8
connection
(female thread)

Flakt Woods 8638 GB 2009.07

Important!
—The air heater casing is often cold, since

unheated air flows immediately on the
inside of the casing. If the thermostat
housing is mounted on the air heater
casing, as is commonly the case, it
should not be fitted directly to the
casing but should be insulated from it
by means of a panel of fibreboard or
some similar material.

Cleaning

Even an efficient air filter cannot remove all the dust from
the air. Any dust deposits on the heat transfer surfaces
restrictthe airflow and impair the heat transfer. The finned
coil body must therefore be kept clean. Cleaning should
preferably be carried out according to any or a combina-
tion of the methods below.

A.Blowing clean with compressed air.
B. Blow clean with steam.

AB.

o
&

=

&

C.Flush or rinse with water (at up to 40 °C for coils with
evaporative refrigerant). If the heat transfer surfaces are
coated with a fatty deposit, add a suitable detergent.

D. Vacuum-cleaning

After cleaning, removeall fallen dustbeforesstarting the fan.
Clean the drain tray, if fitted. Also check that the water
trap has been cleaned and filled with water.

Caution!
The heating elements are still hot after

you have switched off the unit. You

risk getting burned if you touch them.
Switch off the unit well in advance
before cleaning,.

Specifications are subject to alteration without notice



Installation and maintenance instruction

Air heater for hot water, pipe connection

Measures to be taken if there is risk

of freezing
If the water in a coil should freeze, the coil will burst.
This will allow the water to run out of the system, which
may cause water damage.

Freezing is likely to occur in ventilation systems
under the following conditions at low outdoor air
temperatures:

1. The temperature of the heating medium is too low.
Freezing is especially likely to occur in the autumn and
in the spring. Adjust the water temperature to suit the
outdoor air temperature.

2. The finned heat exchanger is oversized.
Set the water temperature to a lower setting so that the
water flow will increase.

3.Theheatsupplytotheairheater ceases orisreduced.
If the supply of heat to the air heater is expected to cease
or be significantly reduced, the outdoor air intake must
then be adequately closed and all the fans must be
stopped.

NOTE!
If the heat supply has ceased or decrea-

sed, open the air recirculation damper.
The pressure in the premises may then
drop to sub-atmospheric value, even
though the fans are not running.
Outdoor air will then be drawn through
the unit and may cause freezing and
consequent bursting.

The anti-freeze protection must not be
adjusted to such a low temperature that
freezing is likely to occur.

If the building is left unheated for a
longer period of time in the winter, the
water must be drained from both the
pipework and the heat exchangers.
Don't refit the plugs to the heat exchang-
ers before the systems is to be refilled
with water. To make certain that the heat
exhanger is completely drained of water,
blow compressed air through it.

Draining

Do not screw on the drain plugs after emptying, as there
is risk that valves may leak and refill the finned-coil
body.

Fins
Use the EQAZ-14 fin aligning comb for straightening
any deformation of the fins.

Fin comb EQAZ-14

Important! Wear protective gloves
whenever working with the fin align-

ment comb.

Venting
The finned coil body can be vented through the pipe
system.

WARNING
Warning for hot water!

Flakt Woods 8638 GB 2009.07

Specifications are subject to alteration without notice



Installation and maintenance instruction

Air heater for hot water, pipe connection

Example: Assume that the air heater does not have its
own circulation pump (see Fig. 4). With a pressure drop
across the control valve and air heater of 400 and 600 mm

Symbols used in Figs.4-5 and 7-15

= Air heater for hot water

= Shut-off valve

= 2-way throttling valve, manual

= 2-way control valve, automatic

= 3-way control, valve automatic (the unfill-
led arrow point always indicates a fully
open valve)

=Thermometer

= Non-return valve

= Measuring tapping

= Pump (the point of the arrow indicates
the direction of the flow)

EERRRRs

= Direction of the flow

General information concerning control

For best result each heating coil should be provided

with its own circulation pump (see Fig. 3). This ensures

an even circulation of the water in the air heater, regard-
less of the position of the control valve; and provides the
following important benefits:

1. Appreciably less risk of freezing, due to the fact that
the water velocity in the coil is always sufficiently
high.

2. Substantially better regulating characteristics. This is
a consequence of the advantageous ratio between the
pressure drop across the control valve and the pump
discharge pressure. This ratio is also known as the
valve authority “ A”.

In the case of an air heater fitted with its own circulation

pump and connected as shown in Fig. 3, the valve

authority is always 100%.

Boiler 1 @

-® -

Fig. 4. Air heater with circulation pump.

Flakt Woods 8638 GB 2009.07

WG respectively, the authority will be.

400
A= ——— =04=40%
400+ 600

Boilen

_® - °

Fig. 5. Air heater without circulation pump.

As will be seen from the chart (Fig. 6), the water flow qr
will not be significantly reduced when the opening h is
reduced from the fully open position. In order to reduce
the water flow qr by 50%, the valve opening must be
reduced to 0.37.

Control is further complicated by the fact that the
heating capacity of an air heater is not proportional to
the water flow, the heating capacity in normal cases is
reduced by 15%.

In the example above, it will be seen that when the
valve opening is reduced to 0.37, as much as 85% of the
heating capacity is obtained. A significant reduction in
heating capacity is therefore obtained only over a very
small part of the valve stroke.

If the pressure drop across the control valve is low in
relation to that across the air heater, regulation will be
even less efficient. At a pressure drop of 55 mm WG in
the example above, the authority will be only 10%.
According to Fig. 6, the valve opening must be reduced
to 0.18 in order to obtain half the water flow, while the
heating capacity will still be 85%.

As mentioned previously, each air heater should be
provided with its own circulation pump and should be
connected as shown in Fig. 4.

100

I /// L~
S A
/\ Vi
80 o T ~
o " A
o~ 2
< 60 / %
S X
g /
8
= 40 i
3 |
© 4
= A 1]
2017
? // !
0 |

0 0,2 04 06 08 1,0
—* Valve opening, h

Fig. 6
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Taghaette Type NGF

Taghaetter type NGF er en
serie kvadratiske og rekt-
anguleere heaetter, som
anvendes til indtag eller
afkast af luft fra ventilations-
anleeg.

Udformning

Haetten er modulaert opbyg-
get af ensartede lamel-
profiler, hvis udformning giver
stort friareal, og bagkantens
profilering sikrer, at regnvand
ikke traenger ind i haetten.

Leveringstid

B
Kort \‘_—-
N

Dimensionering

A og B mal leveres som
standard i spring pa 100 mm,
andre mal pa bestilling.

H= 65+ n x50 (mm)

F= (A+B)2xnx0,035(m?
_Q
F x 3600

n = antal lameller

Q = luftmaengde m3h

F = friareal m?

v = luftspaltehastighed m/sek.
H = Hgjde i mm.

V= (m/sek.)

| 35]

40

\

',l/
|

__Q 30 / 40
F= Vx3600
_ F AxB
N= (A+B)2x0,035
Ordrespecifikation
NGF A B Lameller Materiale
Tagheette Type Standard: NGF—_I_
Bredde i mm Standard: Alle ma
Leengde i mm Standard: Alle mal
Hgjde i mm 65 + n x 50: mm
Lameller Antal: Stk
Materiale Standard: Galv. stal
Special: Alu. 57S
Rustfrit Stal
Kobber

kiimatek

ventilationsmateriel

klimatek a - s

Gammelgardsvej 84

Postbox 141 - 3520 Farum

TIf. 44 95 68 22 - fax 44 95 74 75

Jylland afd. klimatek a - s
Ostergardsvej 1-3

Postbox 16 - 7840 Hajslev

97 53 63 22 - fax 97 53 63 80



Taghaette Type NGF

Trykfaldsdiagram Monteringseksempler

3,0 monteres pa ramme i taginddaekning.

2,0 /'

1,5 / . AxB

Tagheetten tilsluttes direkte pa kanal eller

/
1,0
95
> 150
g 0,5/ ~
-9
0,3
1 2 3 m/s Eksempel pa fundament med tree-
ramme.
Kapacitetsdiagram i m%/h ved V = 3 m/sek. for kvadratiske haetter. F = friareal.
[ = Anbefalede luftmaengde ved indtagsheetter
Hojde / antal lameller
AXB
Storrelse 1065 1165 1265 1365/ 146 1565
265/4 | 365/6 | 465/8 |565/10{665/12|765/14|865/16 |965/18| P 4 26 e 20
300x300 |
m3/h 1.800 2.700 3.600 4.500 5.400 6.400 7.300
F (m2) 0,17 0,25 0,33 0,42 0,50 0,59 0,68
400 x 400
m3/h 2.400 3.600 4.800 6.000 7.300 8.500 9.700 | 10.900 | 12.100
F (m2) 0,22 0,34 0,45 0,56 0,68 0,79 0,90 1,01 1,12
500 x 500
m3/h 3.000 .500 6.000 7.600 9.100 | 10.600 | 12.100 | 13.600 | 15.100 | 16.600
F (m2) 0,28 0,42 0,56 0,70 0,84 0,98 1,12 1,26 1,40 1,54
600 x 600
m3/h 3.600 5.400 7.300 9.100 | 10.900 | 12.700 | 14.500 | 16.300 | 18.100 | 20.000 | 21.800 | 23.600
F (m2) 0,33 0,50 ,68 0,84 1,01 1,18 1,34 1,51 1,68 1,85 2,02 2,19
700 x 700
m3/h 4.200 6.300 8.500 | 10.600 | 12.700 | 14.800 | 16.900 | 19.000 | 21.200 | 23.300 | 25.400 | 27.500 | 29.600 | 31.700
F (m2) 0,39 0,58 0.79 0,98 1,18 1,37 1,56 1,76 1,96 2,16 2,35 2,55 2,74 2,94
800 x 800 I_
m3/h 4.800 7.300 9.700 | 12.100 | 14.500 | 16.900 | 19.300 | 21.800 | 24.200 | 26.600 | 29.000 | 31.400 | 33.900 | 36.300
F (m2) 0,44 0,68 0,90 1,12 1,34 1,56 1,79 2,02 2,24 2,46 2,69 2,91 3,14 3,36
900 x 900
m3/h 5.400 8.200 | 10.900 | 13.600 | 16.300 | 19.000 | 21.800 | 24.500 | 27.200 | 29.900 | 32.600 [ 35.400 | 38.100 | 40.800
F (m2) 0,50 0,76 1,01 1,26 1,51 1,76 2,02 2,27 2,52 2,77 3,02 3,28 3,53 3,78
1000 x 1000 r—
m3/h 6.000 9.100 00 | 15.100 | 18.100 | 21.200 00 | 27.200 | 30.200 | 33.300 | 36.300 | 39.300 | 42.300 | 45.400
F (m2) 0,56 0,84 1,12 1.40 1,68 1,96 2,24 2,52 2,80 3,08 3,36 3,64 3,92 4,20
1200 x 1200
m3/h 7.300 | 10.900 | 14.500 | 18.100 | 21.800 | 25.400 | 29.000 | 32.700 | 36.300 | 39.900 | 43.500 | 47.200 | 50.800 | 54.400
F (m2) 0,68 1,01 1,34 1,68 2,02 235 2,69 3,03 3,36 3,69 4,03 4,37 4,70 5,04
1400 x 1400 I_
m3/h 8.500 [ 12.700 6.900 | 21.200 | 25.400 | 29.600 | 33.900 | 38.100 | 42.300 | 46.600 | 50.800 | 55.000 [ 59.200 | 63.500
F (m2) 0,79 1,18 1,56 1,96 2,35 2,74 3,14 3,53 3,92 4,31 4,70 5,09 5,48 5,88
1600 x 1600
m3/h 9.700 | 14.500 | 19.400 | 24.200 | 29.000 | 33.900 | 38.700 | 43.500 | 48.400 | 53.200 | 58.100 | 62.900 | 67.700 | 72.600
F (m2) 0,90 1,34 1,80 2,24 2,69 3,14 3,58 4,03 4.48 4,93 5,38 5,82 6,27 6,72
1800 x 1800 I—
m3/h 10.900 | 16.300 800 | 27.200 | 32.700 | 38.100 > 49.000 | 54.400 65.300 | 70.700 | 76.200 | 81.600
F (m2) 1,01 1,51 2,02 282 3,03 3,53 4,03 4,54 5,04 3,58 6,05 6,55 7,06 7,56
2000 x 2000
m3/h 12.100 | 18.100 | 24.200 | 30.200 | 36.300 | 42.300 | 48.400 | 54.400 | 60.500 | 66.500 | 72.600 | 78.600 | 84.700 | 90.700
F (m2) 1,12 1,68 2,24 2,80 3,36 3.92 4.48 5,04 5,60 6,16 6.72 7,28 7,84 | 840
klimatek a - s Jylland afd. klimatek a - s

k l’matek Gammelgardsvej 84 Ostergardsvej 1-3
Postbox 141 - 3520 Farum Postbox 16 - 7840 Hgjslev

ventilationsmateriel TIf. 44 95 68 22 - fax 44 95 74 75 97 53 63 22 - fax 97 53 63 80



CRL is a circular diffuser with an unperforated adjustable
face plate. CRL can be used both for supply and exhaust
air. The diffuser can be switched between horizontal and
vertical supply air, and is therefore suitable for the horizontal
supply of cooled air or vertical supply of heated air. Install-
ing a CRL diffuser in a plenum box type MBB can help to
achieve a stable airflow to the diffuser as well as realise the
potential for individual adjustment. It is also possible to
install a damper directly in the diffuser to enable adjustment
without a box.

e Suitable for both supply and exhaust air

e Suitable for horizontal or vertical supply air patterns

e A damper can be installed on the diffuser to achieve
adjustment

The face plate can be removed to enable cleaning of internal
parts or to gain access to the duct or plenum box. The visi-
ble parts off the diffuser can be wiped with a damp cloth.

Product CRL aaa
Type

CRL

Connection dim. @d

@d 100-400

Example: CRL-200

We reserve the right to make changes without prior notice

ou
ad

= ]
QA
CRL @d OA B C OE QU*  Weight
100 188 15 60 146 170 0.30
125 238 20 65 180 210 0.50
160 288 25 65 220 255 0.60
200 388 28 72 300 355 1.10
250 488 33 82 380 390 1.60
315 588 33 97 490 465 2.50
400 720 40 100 590 670 3.80

* @U = Ceiling grid opening

CRL is supplied with vertical supply air as standard.
The dispersal pattern can be changed to horizontal supply
air by moving the face plate.

q )

Vertical supply air.

Z_ 1
— x

Horizontal supply air.

Grille box: Aluminium

Face plate: Galvanised steel
Standard finish: Powder-coated

Standard colour: White RAL 9010, gloss 30

The diffuser is available in other colours. Please contact
Lindab’s sales department for further information.

<i> 105



MBB - Plenum box

CAZ - Balancing damper

[ éﬁﬁ

MBZ - Extension piece CRL + MBB
10 ! LxB ‘
DCZ - Mounting brackets (set) N 0T 4o
5 g o1
ad,
== l K 7z
{ ]
F E
CRL + MBB
duct CRL B C E F H* L
@diymm Gdomm | mm mm mm mm_ mm_ mm
100 100 260 159 216 50 175-210 310
100 125 260 159 216 50 175-205 310
100 160 260 159 216 50 175-205 310
Product aaa bbb 125 125 310 184 262 50 200-230 376
Type | 125 160 310 184 262 50 200-230 376
Size 125 200 310 184 262 50 210-245 376
160 160 380 220 323 50 235-265 459
Example: CAZ-125 160 200 380 220 323 50 245-280 459
160 250 380 220 323 50 250-290 459
200 200 460 259 396 70 285-320 565
200 250 460 259 396 70 290-332 565
200 315 460 259 396 70 290-345 565
250 250 540 309 486 70 340-380 698
250 315 540 309 486 70 340-395 698
250 400 540 309 486 70 370-400 698
315 315 540 373 646 70 405-460 858
315 400 540 373 646 70 435-465 858

USING CRL + MBB => ALWAYS USE MBZ

* Using accessory MBZ the H dimension will increase:
@d, = 100 - 200 mm => H +40 mm
@d, =250 - 315 mm => H +60 mm
@d, = 400 mm =>H +80 mm

Product MBB aaa bbb c
Type

MBB

Duct connection @d,
3100-315

Diffuser dimension @d,
3100-400

Function

S = Supply air

E = Exhaust

Example: CRL-200+MBB-160-200-S
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Air flow g, [I/s] and [m3/h], total pressure Ap; [Pa], throw Ig »
[m] and sound power level Ly [dB(A)] can be seen in the
diagrams.

The sound effect level in the frequency band is defined as
LwatKok- Kok Vvalues are specified in charts beneath the
diagrams on the following pages. K, values for CRL without
a box are available on request.

CRL + MBB p; > 50 Pa p; > 50 Pa
duct CRL 30 dB(A) 35 dB(A)

od4 Qd, I/s m3/h I/s m3/h
100 100 26 94 31 112
100 125 35 126 42 151
100 160 42 151 50 180
125 125 46 166 54 194
125 160 58 209 68 245
125 200 62 223 75 270
160 160 67 241 81 292
160 200 86 310 105 378
160 250 96 346 121 436
200 200 107 385 127 457
200 250 135 486 160 576
200 315 146 526 177 637
250 250 151 544 183 659
250 315 161 580 215 774
250 400 185 666 252 907
315 315 206 742 263 947
315 400 227 817 309 1112

Sound attenuation of the diffuser AL from duct to room,
including end reflection, see table below.

CRL + MBB

duct CRL Centre frequency Hz

9d, ad, 63 125 250 500 1K 2K 4K 8K
100 100 20 17 7 20 19 20 20 22
100 125 21 16 6 18 19 18 19 21
100 160 21 16 5 15 17 18 18 18
125 125 18 13 7 20 12 19 19 20
125 160 15 14 8 19 12 17 17 19
125 200 14 12 6 16 14 16 17 16
160 160 18 17 10 18 16 18 21 20
160 200 15 14 7 19 17 18 19 19
160 250 15 15 4 15 13 14 16 18
200 200 14 10 7 14 19 16 20 17
200 250 15 9 5 14 19 16 17 16
200 315 13 8 4 11 16 15 16 15
250 250 16 8 7 16 18 18 18 17
250 315 11 7 6 16 17 17 16 16
250 400 15 6 5 10 14 16 15 15
315 315 8 10 9 14 18 18 17 21
315 400 8 8 8 11 16 17 16 19

We reserve the right to make changes without prior notice

The throw is specified at a terminal velocity of 0.2 m/s.
Diagram below shows throw Iy » for horizontal supply air.

o [m]  CRL 100" 160 2% 250%™ 400
0O
. HITUN
S €
6l
51
Jf
sl
2r
[ Ig.2 [m]
1o I S T S I I Lo L1 qy [Ifs]
15 20 30 40 50 6070 100 150 200 300 400 500
[ T Y T Y B A B L L Lo L Lo “q\/[m3/h]
6070 100 150 200 300 500 700 900 1500 2000
CRL @d Correction factor
100 3,1
125 2,7
160 2,7
200 2,7
250 2,6
315 2,4
400 2,3

I, = Distance from the diffuser to the point where there is
maximum dispersal.

b, = Depth of the air jet on a vertical plane.

by, = Width of the air jet on a horizontal plane

Horizontal supply air pattern

4]

‘
|b = 0,6 X |[)12 bv = 0,05 X |0,2
Vertical supply air pattern
|b = 0,7 X |012
Q0
bh bh = 0,3 X |012
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Throw lg, [m] is specified at a speed of 0.2 m/s. Turning

point Iy o [M] is specified for +5 K, +10 K respectively. . .
Supply air - horizontal

loo [m] CRL - isoterm 100 125160 200 250 315 400 Ap[Pa] CRL 100 125 160 200 250 315
10 [ [T 150 [ ¢
THTL
8 i <[~ A
7r 100 [ v 400
&7 70 [ /< \‘\/—’—/\MO
5t [
[ 50 | /\ 7454% 45
4r L 7;_1
L A ~Z )
° T A~ 35
* (NS~ AL
20
2 A— B0
£ 15 >4 —7 7< /
: ST T
C 10 ¢
[ lo.2|[m] [ >/2 Lwa dB(A)
1L 7t
. . . PR | vl R Y 7|
7 10 15 20 30 40 50 6070 100 150 200 30 40 50 6070 100 150 200 300 400 500 700 1200
L L L L L L T B N L L 1 TR 1 1 1 ‘CI\/[ma/h] T R L L Lo L L1 L L L L L qu[ma/h]
30 40 50 6070 100 150 200 300 500 700 900 150 200 300 400 500 700 1000 1500 2000 3000
Supply air - vertical
CRL +5K
1'.300[111] 100 160 200 250 315 400 Apy[Pa] CRL 100 125 160 200 250 315
O 150 T
o[ Y 1L
7F 100 | —¥ N 400
6f [ 7P #/7\ 0
70 -
°f i A7
r 50 —~ A —A 7
4T I ya L N7 7 a0
3 30 - 4 I~ 44\@;
| IRy e vari oy,
2r r 7=
F 15 A 7< \""—7 A /25
: y__,// /
[ 10 F
[ lg.0 [m] [ L Adq(A)
1 . . P L 7t
vl e e e e
0 15 20 30 40 50 6070 100 150 200 800 400 15 20 30 40 50 6070 100 150 200 300 400 500 700
qy [m*/h] [ . L . gy [m¥h]
40 50 6070 100 150 200 300 500 700 1000 70 100 150 200 300 400500 700 1000 1500 2000
loom] CRL +10K 100 160 200 250 315 400
[0
sl 7]
5T
6l
s |
ol
sl
2r
F lgo [m]
, L
‘ S S S S S S YRR PN
10 15 20 30 40 50 6070 100 150 200 300 400
[ L L L T O Y I B A B L L L L1 L L Lo ‘q\/ [m3/h]
40 50 6070 100 150 200 300 500 700 1000
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Ap,[Pa] CRL-100+MBB-100-100-S =
250 — 1 1T val
200
\
L 4.
100 E — y 5
70 + 4
o [——— |4
[ 30
30 -
25 ?
20 - % (-g-)f
15 - —
LJA dBFA)
10 -
L L | L | 1 qy [Us]
5 10 15 20 25 30 40 50 60 70
L L L L L L L L L L L L I 3/h
20 30 40 50 60 70 80 100 150 200 v it
Hz 63 125 250 500 1K 2K 4K 8K
K, 12 8 5 7 -8 14 A7 22

Ap,[Pa] CRL-125+MBB-125-125-S
250 -

200 F I \ \I =
VN
100 45
ol VN g
ol 1AL\ e
i N\ 14
30 \ \‘5
1
20 + 0 «[1-—
)
15
Lw* dB(A)
10 &
L | | | | | | 1 qy [Vs]
15 20 25 30 40 5 60 70 80 100
L L L L L L L L L L L 3/h
60 70 80 100 150 200 300 dvim
Hz 63 125 250 500 1K 2K 4K 8K
Ko 11 9 3 -5 -6 -14 20 -24
Ap, [Pa] CRL-125+MBB-100-125-S =
250
200 F N
] \ 50
150 ‘\ 7
100 \\ I~ ] 20
70 | S — \ 735
O E—
\ /30
/55
30
20 )
20 - ed-—
[
15
Hun #B(A)
10 - — L ! ! ! ! T 7N
10 15 20 25 30 4 50 60 70 80 100
L L L L L L L L L L L L n] 3/h
40 50 60 70 8 100 150 200 o0 ]
Hz 63 125 250 500 1K 2K 4K 8K
K 13 8 3 -5 -7 -11 -15  -19
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Ap, [Pa] CRL-160+MBB-160-160-S
250

Ap,[Pa] CRL-200+MBB-200-200-S
250 -

\ _
200 | - 200 | _
150 | AN \ - 150 | \ \ =
VN ) A \ o
100 | N 100 A
r < r
20l ™~ \ \ \ A 0L \ 7
1 - | NN P
! \ \ ! Nz
ol NI ol ) [ Jw
NP : NP :
20 «[ 1=»— 20 - €« |
15 ¢ = g — 15 Wi o
Lua dB(A) rd L} aB(A)
LY L ! ! Y 7S] 0" . | PR 15 |
30 40 50 60 70 80 100 120 140 160 50 60 70 80 100 120 140 160 180 200 240
L L L L L L L L L | qu [m3/h] L L L L L L L L L L | v [m3/h]
150 200 300 400 500 200 300 400 500 700
Hz 63 125 250 500 1K 2K 4K 8K Hz 63 125 250 500 1K 2K 4K 8K
Ko 11 12 3 -7 -7 -15  -20 -23 Ko 12 11 1 -3 -7 -15 20 -24
Ap, [Pa] CRL-160+MBB-125-160-S Ap,[Pa] CRL-200+MBB-160-200-S
250 250 -
200 | | \\ \\ | -~ 200 |
150 - E— 0 150 - =
I E— \ ){ | as|
100 | 1 % 100 | e -
70| — 7 55 [CR ) E— %
50 | 50 |
| ] 0 L Mo
30 | & 30 | \/‘4
U5~ 1 % 1
20 - «[J-»— 20 «[d-—
15 oo 15 Voo
La GB(A) Lua dB(A)
10 10
L | | | | | | T TN L s L | L iquis]
20 2% 30 40 5 60 70 80 100 120 30 40 50 60 70 80 100 120 140 160
L L L L L L L L L | Qv [m3/h] L L L L L L L L L | qv [m3/h]
80 100 150 200 300 0 150 200 300 400 500
Hz 63 125 250 500 1K 2K 4K 8K Hz 63 125 250 500 1K 2K 4K 8K
Ko 12 8 3 -5 -6 -11 -17 22 K 12 8 1 -4 -5 -10 -18 -22
Ap,[Pa] CRL-160+MBB-100-160-S = Ap,[Pa] CRL-200+MBB-125-200-S
=T oo | — A=
\ 45 ——— ] %o
150 - 150 |-
N Y\
100 | < 00 | \ /0
70 | 70 | 2
L >,§) L \\ /’33
50 \é 50 T 0
30 - 55 30+ V4
* },20/ *
20 1> 20 «[1->—
15 —] 15 | Vo
Lia %B(A) Lwa dP(A)
10°-— o | | | | L gy ° | | | | L iquis]
10 15 20 25 30 40 50 60 70 80 100 20 25 30 40 50 60 70 80 100 120 140
L L L L L L L L L L L L L Qv [mﬂ/h] L L L L L L L L L L L I qv [m3/h]
40 50 60 70 80 100 150 200 300 80 100 150 200 300 400 500
Hz 63 125 250 500 1K 2K 4K 8K Hz 63 125 250 500 1K 2K 4K 8K
Ko 9 3 1 -3 -5 -9 -15  -19 Ko 10 5 1 -4 -5 -10 -16 -20
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zég' [Pa] CRL-250+MBB-250-250-S Ap,[Pa] CRL-315+MBB-315-315-S
[ 250

200 F 1 200 ¢ — — \
Il — 1 \
150 - [ — 150 - — \ =
=~ I 50—
100 - B 100 e — >/
I : T N |\ JF
70 r /40 70 — ]
, _— ~ | — — X
S p— | J 55 50 \
E L 5
V) s l \
30 30 50
} 5 ko / 1
20 - (-D-)* 20 5 (_D_)i
15 |- 0 Vo 5L “ v
Luh dB(A) lun B(A)
10 - . Y 1 10 - . . L. . . . ' qy sl
50 60 70 80 100 120 140 160 180 200 240 280 50 60 70 80 90 150 200 250 300 350 400
L | | | | | | | | | I | gy [malh] L . . ) L ) ) ) ) ) ) v [mh]
200 300 400 500 700 1000 200 300 400 500 700 1250 1500
Hz 63 125 250 500 1K 2K 4K 8K Hz 63 125 250 500 1K 2K 4K 8K
Ko 15 7 0 -2 -6 -12 16 -21 K 15 4 1 -2 -6 -13  -17 -16
Ap,[Pa] CRL-250+MBB-200-250-S Ap,[Pa] CRL-315+MBB-250-315-S
250 250
\
200 + 200 + _
150 \L/_ 150 |- \ \\ \\/\5 =
100 | S 100 | 4s
70 - I \\ }/% ok - \\ \ \4
[ < L
50 50 -
i N Vg e i
30 b \ \’ 5 30 %

5 *

0 1
20 - «[1>— 20 - «O-—
15 Vo 15 |- > oo
e Lh dB(A) Ln dB(A)
10l 10k
L | L | P 75| L | | L L | \ \ ' qy [is]
5 60 70 80 100 120 140 160 180 200 240 5 60 70 80 90 100 150 200 250 300 350 400
L L L L L L L L L L L J qv [mS/h] L L L L L L L L L L L L L I} qv [m3/h]
200 300 400 500 700 200 300 400 500 700 1250
Hz 63 125 250 500 1K 2K 4K 8K Hz 63 125 250 500 1K 2K 4K 8K
Ko 11 7 -1 -2 -5 -12 17 22 K 13 6 -1 -2 -5 -12 17 -23
Ap,[Pa] CRL-250+MBB-160-250-S A, [Pa] CRL-315+MBB-200-315-S
250 1 250 T
200 | S 200 |
] . —
L — = 150 - ){ 50
¢
100 | 100 |
[ P40 B N
70 {55 70—
50 | — ol — )35/
I r%0 i %
30 f \{ 30 L \
P
1 1
20 \'{ «[d-— 20 ’w/ «d-r
[ [
5 15 | -
L%A dq(A) LWF dP(A)
10l 10 b
Lo L M 78| . L P |
30 40 50 60 70 80 100 120 140 160 180 50 60 70 80 100 120 140 160 180 200 240 280
L L L L L L L L L L Qv [malh] L L L L L L L L L L L L L av [m3/h]
150 200 300 400 500 200 300 400 500 700 1000
Hz 63 125 250 500 1K 2K 4K 8K Hz 63 125 250 500 1K 2K 4K 8K
Ko 1 6 1 -3 -5 -10 -15 -21 Ko 11 7 0 -3 -6 -10 -16 -21
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Ap, [Pa] CRL-400+MBB-315-400-S
250

— ~
200 f = —
150 - [ E— SN ~0 1\ Ve =~
\\\ 0
100 — ™ \
= — -
70 + — PL CRL + MBB Correction factor
N
50 | T \ N duct CRL Vertical supply air
I T NS 9d, ad, Lwa Pt
%0 \ % . 100 100 +6 x1,3
20 b «[d-— 100 125 +8 x1,3
| N v
18 100 160 +3 x1,1
0k b 43“\) 125 125 +1 x1
L T | | | L gy s]
70 80 90 150 200 250 300 350 400 500 600 125 160 +8 x1,2
L L L L L L L L L L L L L v [I'n:i/h] 125 200 + 1 X 1
300 400 500 700 1250 1500 2000
160 160 +10 x1,5
Hz 63 125 250 500 1K 2K 4K 8K 160 200 +3 x 1.1
160 250 +0 x1
Ko 11 3 0 -3 -5 -10 -14 -28
200 200 +7 x1,3
200 250 +0 x 1
200 315 +1 x 1
Ap,[Pa] CRL-400+MBB-250-400-S =~ 250 250 +-2 x1
250
200 | \ 250 315 +0 x 1
U
150 | N\ 250 400 +0 x1,1
O * 315 315 2 x1.1
[T 40 315 400 +3 x1,2
70
| \\ 5
50
| 0
30 L
/ 1
20 - 0 «[J-»—
15 |- o
Lun dB(A)
10 -
L L1 L L L L gy is]
70 80 90 150 200 250 300 350 400 500
L L L L L L L L L L L L Qv [mﬁlh]
300 400 500 700 1250 1500 2000
Hz 63 125 250 500 1K 2K 4K 8K
K. 8 4 -1 -3 -4 -10 -14 =20
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Ap,[Pa] CRL 100 125 160 200 250 315 Ap,[Pa] CRL-100+MBB-100-100-E =
100 = 400 250

- O 200 |
70 | Mas
s | / ™ >4o

I QU

L /1 100 |

7\ /45 ol — 45
0t F
NS A ol | N
20 35 L
\ % k I 4
15 B0 30
7 "'f A 20

10 ¢ 7\ = 20 F o7 |

r / \/ #,__ / | 0¢ |

.
7\% 7 Lwa dB(A) Lua|dB(A)
S e ", P oy lUs]
20 30 40 506070 100 150 200 300 400500 700 1000 5 10 15 20 25 30 40 50 60 80
[ NN L Lo Lo L L L Lo Qv [ms/h] [— L L L L L L L 1 1 | qv [mS/h]
80 100 150 200 300 400500 700 1000 1500 2000 3000 20 30 40 50 60 70 80 100 150 200

Hz 63 125 250 500 1K 2K 4K 8K
Ko 1 0 2 -2 -6 -11 -15 -22
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Ap,[Pa] CRL-125+MBB-125-125-E =
250 vl
200
150 y 5
100 - xm
70 | 54
50 - ™~ 4o
30 25
—
20 0 D P
15 | —
Lua dB(A)
w0l
0~ = L L | L gy lis]
10 15 20 25 30 40 50 60 80 100 120
L L L L L L L L L L L L [ qu [mﬁ/h]
40 50 60 70 80 100 150 200 300 400
Hz 63 125 250 500 1K 2K 4K 8K
K., 14 5 -1 3 4 12 -5 -2
Ap,[Pa] CRL-125+MBB-100-125-E ~
250 =
\
200
150 45
—_—
100 b 20
r \
70
L 35
50 >
|- \ 0
o \//\ L/55
20 —
15 740 Dwi
Lwa dB(A)
10 -
L L L . i qu[ls]
5 10 15 20 25 30 40 50 60 80
L L L L L L L L L L L L I qu [m3/h]
20 30 40 50 60 70 80 100 150 200
Hz 63 125 250 500 1K 2K 4K 8K
K. 13 0 4 3 -8 11 A7 22

114

Ap,[Pa] CRL-160+MBB-160-160-E =
250 - —
0 ] TN\ K
150 | ——
— — \ 45
100 — V40
70 [ —
C— 1 L] \ )’35
o1 NI
30 | 25
20 | 20 0 |
15 | —
Lwa %’B(A)
10 L
L | Y 15 |
10 15 20 25 30 40 50 60 80 100 150 200
[ L L L Lo L L L L L L u av [m3/h]
40 50 60 70 80 100 150 200 300 400 500 700
Hz 63 125 250 500 1K 2K 4K 8K
Ko 14 4 -1 -4 -4 -0 -16 -24
Ap,[Pa] CRL-160+MBB-125-160-E =
250 -
200 - %0
150 | 45
100 |
r 40
70| }
H 45
50 -
B ouU
 —|
30 |
/55
20 | —
15 | ~% Déx{—
LJA dB(A)
10 L
L L L Y T
10 15 20 25 30 40 50 60 80 100 120 140
L L L L L L L L L L L L L L v [m3/h]
40 50 60 70 80 100 150 200 300 400 500
Hz 63 125 250 500 1K 2K 4K 8K
Ko 13 6 1 -3 -5 -12 15 -21
Ap, [Pa] CRL-160+MBB-100-160-E -~
250 val
200 - 5
150 - —— /
e >/45
100 |
L —
ol N
L \___\
50 -
%
L L
or \ )
20 —
2 Pad
15 - / 0O« ||
% LWF dB(A
10 L
L Lo P | L gy [Ifs]
5 10 15 20 25 30 40 50 60 80
L L L L L L L L L L L I qv [m3/h]
20 30 40 50 60 70 80 100 150 200 300
Hz 63 125 250 500 1K 2K 4K 8K
K 13 0 5 -3 -9 -12 19 -23
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Api[Pa] CRL-200+MBB-200-200-E
250

[+]

gy [mh]

200 F F—— e —
T 50
150 F =1 y
I e M 45
100 E S — — b0
(B — 35
[ O
50 b e
[ - >
5
30 -
20 Pl
15 - L
Lwa '+B(A)
1oL
0 T L | L gy fifs)
20 25 30 40 50 100 150 200 250
80 100 150 200 400 500 700
Hz 63 125 250 500 2K 4K 8K
Ks 15 5 -1 9 -16 -25
Ap,[Pa] CRL-200+MBB-160-200-E -~
250 -
200 - I —— D%
150 b — 45
100 ¢ e — 40
70 E 35
50 - \ 50
30 b %
20 &7
15 H
Lwa %’B(A)
10t
L L gy i)
10 15 20 25 30 80 100 150 200
[ L L L L L L L L qu[mﬁ/h]
40 50 60 70 80 100 300 400 500 700
Hz 63 125 250 500 2K 4K 8K
Ko 14 5 0 -9 15 =20
Ap, [Pa] CRL-200+MBB-125-200-E =
250 =1
200 F e 50
150 /
—_ >45
100 - >
o E— B/
50 | 35
[ 40
30 b
20 + I~ o7
s | RYA 0 _|
LJA dB(A)
10 b
L . . . L iqyils)
10 15 20 25 30 50 60 80 100 120 140
L L L L L L L L L L L L I Qv [mﬁlh]
40 50 60 70 80 100 200 300 400 500
Hz 63 125 250 500 2K 4K 8K
Ko 9 2 1 -9 -14 19

Ap,[Pa] CRL-250+MBB-250-250-E -~
EEUE ——
200 — &
150 e
I — >45
100 —
C I >/4o
70 - —
98 o s s
r — \ 50
30
§/25
20 o7 T
151 7/20 D |
LA,A dF(A)
10 -
Ll 1 - R T A W W W W SR WY | 7 |
20 25 30 40 50 60 100 150 200 250 300 400
[ R R L L L L Lo L L 1 L L L qv [m3/h]
80 100 150 200 300 400 500 700 1250
Hz 63 125 250 500 1K 2K 4K 8K
Ko 11 6 2 -2 -7 -11 -15  -24
Ap, [Pa] CRL-250+MBB-200-250-E
250
200 - —— ——
150 | = it
I e S R (!
100 | =
[ I S e a
70 [
s0 | | \'35
L ™
I 30
30 >/
5
20 kogf
15 | 50 O —
/ Lwa :+B(A)
10 -
Ll TR T S T L gy ifs]
20 25 30 40 50 80 100 150 200 250
L L L L L L L L L L L L L L J qv [mS/h]
80 100 150 200 300 400 500 700
Hz 63 125 250 500 1K 2K 4K 8K
K 13 5 1 -3 -6 -10 -13 -22
Ap;[Pa] CRL-250+MBB-160-250-E
250 -
200 |- - 4 =
150 - ——
S
100 | T ™ %5
: —~_ N
70
50 | 35
L T~ \
~— 30
30 \ \>/
25
20 D éxf -
15 | e 4
ZT LWL\ dB(A)
10 -
Ly L L i gy i)
10 15 20 25 30 50 60 80 100 150 200
[ L L L L L1 L L L L 1 Lol L L | qv [mﬁ/h]

40 50 60 70 80 100

150 200 300 400 500 700

Hz 63 125 250 500 1K 2K 4K 8K

Ko 13 5 1

3 -5 11 -4 -20
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Ap,[Pa] CRL-315+MBB-315-315-E - Ap,[Pa] CRL-400+MBB-315-400-E -~
250 250
200 AW 200 | ™
— s —
150 150 |- — 50
— —— T ~
S — >’45 ——1 y .
100 — 100 p
70 [ N s e = Z 70 | R s e 4
b F
50 - B — \\ 35 50 | I — - 35
30 1 \Wa 30 T Wl
\JZ V4
20 V o< | 20 - \y 0< |
15 2 — 15 | 20 |
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10 - L
L i 1 gy [Is] O T T T e L1 qy[is]
20 25 30 40 50 60 80 100 150 200 250 350 500 20 25 30 40 50 60 80 100 150 200 250 350 500
L L L L L TR L L L “q[malh] L1 L L L L L L L L I 3/h
80 100 150 200 300 400 500 700 1250 2000 80 100 150 200 300 400 500 700 1250 2000 " /]
Hz 63 125 250 500 1K 2K 4K 8K Hz 63 125 250 500 1K 2K 4K 8K
Ko 13 5 2 -3 -6 -10 -15 -25 Ko 11 5 2 -2 -7 -11 -15  -25
Ap,[Pa] CRL-315+MBB-250-315-E Ap, [Pa] CRL-400+MBB-250-400-E
250 [ —— = 250 - —— _
200 | ——F——F— — 200 | ———— -~
S— / 1 N -
150 - %50 150 |-
—— T | \\\\ 30
100 L 45 100 | ] — e
L I e [ \\\ \
70 © — 40 70 - — R
L L 40
50 | i —— 50 - I —— \ >
= 35 L \ 45
— ) 35
30 - 30 30 - ! U
\ 30
20 - || 20 - |
15 - / Dgx || 15 >/25 Ded |
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L L 1 gy [is] [T E TR R S L gy [is]
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L1 1 1 1 1 1 Lo 1 1 1 L L L \qv [m3/h] [ R L L L L L L L L L L L L v [m3/h]
80 100 150 200 300 400 500 700 1250 80 100 150 200 300 400 500 700 1250
Hz 63 125 250 500 1K 2K 4K 8K Hz 63 125 250 500 1K 2K 4K 8K
K 9 5 2 -3 -6 -10 -16 -22 Ko 9 6 2 -2 -6 -12  -16  -24
Ap,[Pa] CRL-315+MBB-200-315-E
250 - —
200 = ~
. — N
150 + ——
|
100 | N B N
[l — -
E I
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i ——— /“
50 M St
30 b 30
20 - 3 0 o
B 20 N
wa dB(A)
10 b
Ll L I T R R B WA W AR R R (1|
20 25 30 40 50 60 80 100 150 200 250 300
L L L L L L L L L L L 1 L L L ‘q\/ [mS/h]
80 100 150 200 300 400 500 700 1000
Hz 63 125 250 500 1K 2K 4K 8K
Ko 13 5 0 -3 -5 -10 -15 -22

116

We reserve the right to make changes without prior notice



lindab | air valves

Exhaust valve KSU

Dimensions

v

Description od oD m
Valve for exhaust air. nom mm kg
Designed for wall or ceiling mounting. 100 130 0,30
Bayonet holders connect to socket VRGU, VRGL, or VRGM. 125 160 0,39
160 190 0,52
Materials and finish 200 235 0.78

Material
Coated galvanized sheet metal.

Colour
White RAL 9010, gloss 30, equivalent to NCS S 0502 Y.

15

Order code

KSU 160
Product |
Dimension @d
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Air flow, g [I/s] and [m3/h],
total pressure drop, Ap; [Pa], and

A-weighted sound power level, Ly [dB], for different @100 a[mm]
settings, a [mm], 200 -15 12 -10 5 0 5
are shown in the graphs. L ‘~/< Y N 10
~ ~
Sound power level, Ly, [dB], in octave bands 100 / L/ ~] AN 0
is calculated as Lyya + Kok- Y /gs
Kok is found in the table below. = — Y —
ra 7 7 %
ad Valve Centre frequency 2 4 |
nom mounted in [Hz] 4 L 1dBA
63 125 250 500 1K 2K 4K 8K 20 / / (9B
100  Duct 6 6 -3 -3 -4 -9 -13 -27 4%
125  Duct -7 -7 6 -5 -8 -4 -12 -28 /| 7
160 Duct -3 -3 -7 -5 -2 -12 -16 -29 10 5 0 0 30 2050 [Is]
200 Duct -5 -5 -7 -8 -2 -9 -13 -30 . . . . e
20 50 100 180 [m3/h]
| Tolerance +3 2 +2 2 2 2 2 43 | a
@125 a [mm]
-10 -5 0 5 10
200 - -
Sound attenuation, AL, [dB] / 28 .
S/ / 5 / 40
od Valve Centre frequency 100 / 7~ 35
7 7 N/
nom mot.mted [Hz] - — 71T
in 63 125 250 500 1K 2K 4K 8K £ 50 // // // — LNI o
100 Duct 23 18 14 12 12 14 5 6 2‘ /
125 Duct 21 17 12 11 12 11 7 6 / /
160 Duct 19 14 12 11 11 14 5 7 20
200 Duct 15 13 11 11 183 12 7 7 /
10 £
Tolerance +6 +3 2 +2 2 2 2 3 v w20 30 40 50 80 [/s]
20 50 100 200 [m¥/h]
Measurement of air flow q
Data is available in a separate brochure.
a[mm]
@ 160 -10 -5 0 5 10 15
200
- 40
100 , A A
7 7 7T A X
7 7 /1 /1730
( |
/

]

wa [AB(A)]

A py [Pa]
S

N

N

\ N \\ ?l\\lll
VAN

20

10

10 15 20 30 40 50 100 130]I/s]

40 100 200 300 400 [m%¥h]
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lindab | air valves

Exhaust valve KSU

a [mm]
@200 -3 0 5 10 15 20 25
200
~ ~ ~ / ~ / / /
Ay ey
~ N ~ N ~ /L / /
PARAN A A
100 7 > ./’ 7~ 40
/ / N4 Wi 3
5 AT
a.,50 A > 30
oy / / / // LI B(A)]
E NG
// / /
20 //// /
10 20 30 40 50 100 150 200 [I/s]
L I 1 I I I S N T S I AR Y A W R L 1 L I
80 100 150 200 300 400 500 [m3/h]

q

15
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RCWSB is a rotation diffuser (RCW) with integral box, particu-
larly suitable for rooms with a high ceiling.

The diffuser is equipped with adjustable blades, so the sup-
ply air pattern can be changed from vertical to horizontal.
The blade settings can be adjusted manually, or the function
can be automated using various types of motor.

RCWB with manual blade adjustment is supplied as stand-
ard with a blade setting of 30°.

The motorized models are supplied as standard with a blade
setting from 30° to 75°. In the motorized versions, RCWB
can be supplied with an electric on/off motor, a modulating
motor or a thermal actuator, where the supply air pattern is
changed in step with the supply air temperature.

e Suitable for both cooling and heating

¢ Horizontal and vertical dispersal patterns
e High induction

e Can be supplied with an electric motor

¢ Can be supplied with a thermal actuator

Product RCWB a bbb c A
Type |

Manual 0

Motorized - modulating 1

Motorized- on/off 2

Thermal actuator 3

Galvanised box 0

Box RAL 9010 1

Size

Version

| o
i T

ke

* | -1 8
¥ U i — -

/ |
| o |
ad OA H B Weight *

Size mm mm mm kg
250 360 415 250 5.70
315 460 480 300 8.20
400 560 570 350 11.8
500 670 670 412 17.2
630 870 800 500 25.7

* Motorized models weigh approx. 1 kg more than the
weight stated in the table above.

RCWB-1 @d Motor
315-400 NM24A-MF-F
500-630 LH24A-MF60

RCWB-2 @d Motor
250-400 NM24A-F
500-630 LH24A60

The visible parts of the diffuser can be wiped with a damp
cloth. For other maintenance, see installation instructions.

Material:
Standard finish:

Standard colour:

Box:

Aluminium & steel
Powder-coated

RAL 9010 Gloss 30
Hot-galvanised steel

Available in other colours. Please contact Lindab's sales
department for further information.

We reserve the right to make changes without prior notice
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Volume flow g, [I/s] and [m3/h], total pressure Ap; [Pa], throw
lp.o [m] and sound power level Ly [dB(A)] can be seen in the

a’® diagrams.
75
70
65 Throw lg o[m] can be seen in the diagrams for isothermal air
o 60 at a speed of 0.2 m/s. Turning point Iy g [m] can be seen in
g 55 the diagrams for heated air, +5 K, +10 K and +15 K respec-
s .
§ 50 tively.
45
40 The sound effect level in the frequency band is defined as
35 Lwa+Kok- Kok values are specified in charts beneath the dia-
30 : : : | grams on the following pages.
2 4 6 8 10
Control voltage (V)
lo.2 lo.o
av v Pt isoterm +10K
a° [i/s] [m3/h] [Pa] [m] [m]
75 Size Angle Lwa =40
70 250 30° 115 415 57 8
250 75° 115 415 28 5
65 315 30° 187 672 53 5
L 60 315 75° 187 672 29 5
& 55 400 30° 290 1043 49 4
§ 50 400 75° 290 1043 27 5
@ 500 30° 403 1451 47 4
45 500 75° 403 1451 22 4
40 630 30° 605 2178 39 5
35 630 75° 605 2178 19 5
30 ‘ ‘ ‘ ‘ ‘ | Lwa = 50
16 18 20 00 o4 26 o8 250 30° 160 575 108 11
Temperature (C7) G° 250 75° 160 575 54 6
315 30° 257 924 101 6
315 75° 257 924 54 7
400 30° 397 1428 91 6
&Nb 400 75° 397 1428 50 7
LD Ll 500 30° 565 2034 91 6
500 75° 565 2034 43 6
630 30° 861 3098 80 7
630 75° 861 3098 39 7
Lwa = 60
250 30° 221 796 208 15
5/ ¥, 250 75° 221 796 103 8
315 30° 353 1271 190 8
315 75° 353 1271 103 9
o 400 30° 543 1954 170 8
400 75° 543 1954 93 9
500 30° 792 2851 180 8
500 75° 792 2851 85 8
630 30° 1224 4407 161 9
630 75° 1224 4407 78 10
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Ap, [Pa] RCWB-250a 30 45
150 60° 75°
100 [ 750
70k Pa 7
3 45
50 [ i %0
5
30
0
20
| _— o
o 0
10 ¢
Fan
LA Lwa dB(A)
5L
. . . . - gy IVs]
50 60 70 8 90 100 150 200
L L L L L L L L L L L J av [m3/h]
200 300 400 500 700
Hz 63 125 250 500 1K 2K 4K 8K
Ka 5 0 -5 -4 -3 -9 -17  -26
Ap, [Pa] ROWB-315a a0 a5
180 1 60° 75°
100 [
i ]
L 1%
ol e
| 40
N %b
20 0
NS
10 )
r Lwa dB(A)
5L
L L L L L L L Lol L ] q\/ [I/S]
70 80 90 100 150 200 300 400
L L L L L L L L J av [mﬁ/h]
300 400 500 700 1000
Hz 63 125 250 500 1K 2K 4K 8K
K. 7 1 -4 3 3 -0 -19 -27
Ap, [Pa] RCWB-400a 30°
150 45°
100 - ) 60° 75°
70 E %
N i :
[ 0
1 /</> %
20 5
15 | /%/%/3
10 | ‘u/
r Lwa dB(A)
- L L L L L L L ] q\/ [VS]
150 200 300 400 500 0
L L L L L L L L J av [mii/h]
700 1000 1500 2000
Hz 63 125 250 500 1K 2K 4K 8K
Ka 8 0 -5 -2 -3 -1 -20 -28
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Ap, [Pl RCWB-500a 30° 45°
150 60° 75°

100

70

]

P

ol 1

=%

a
~N o
T
§

Lwa dB(A)
. . . . . . . . . . gy (8]
200 300 400 500 600 700 1000
. . . . . . . . = gy [mYh]
1000 1500 2000 2500 3000
Hz 63 125 250 500 1K 2K 4K 8K
Ko 8 2 -3 -2 -4 -1 -21 -30
Ap, [Pa] RCWB-630a 30° 45°
150
60° 75°
100 [
70 a
i P’
[ /\/ 45
20 35
ol \;gc/
10 5
L Lwa dB(A)
- L L L L L L L ] qV [I/s]
300 400 500 600 700 1000 1500
[ . . . . . . L gy Y]
1000 1500 2000 2500 3000 4000 5000
Hz 63 125 250 500 1K 2K 4K 8K
K 7 -1 -3 -1 -4 -13 24 -33

Horizontal throw lg» is specified for free suspension. If the
diffuser is installed < 300 mm from the ceiling, the value
must be multiplied by 1.4.

|20(_)2 [m RCWB 30° isoterm 250 315
[ 400
15 | Iyl

F[€ 500
10 | 630
s
6 L
51
4l
s b
2E

F lo.» [m]
.

. S ' gy [Us]

10 15 20 30 4050 70 100 150200 300 500 700 1000 1500

[ TR A A A N R R RN T N R T R T R N B A L L ““‘qu[ms/h]

4050 70 100 150 300 500 700 1000 1500 3000 5000
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|20 X m] RCWB-250 - isoterm 75° 60° éoo ,[m] RCWB-315 - isoterm 750 60°
J 1 L 45° J 1 L 45°
15 | 3 15 £ [ 7 /
10 | 10 £
7r 2
6 6L
51 St
4 r 4+
°l / ! //
2t 2 F
F lo.2 [m] F lo.2|[m]
1 7\ L L L L L L L L T W L ] q\/ [I/s] 1 7\ L L L L L L L L T B B A L L L L L L ‘qV [I/S]
30 40 50 60 70 80 100 150 200 300 500 30 40 50 60 7080 100 150 200 300 500 700
T N B B A L L L L L L L L L L J Qv [mﬁ/h] [ A 1 L L L L L L Lo L L I Qv [mﬁ/h]
150 200 300 500 700 1000 1500 150 200 300 500 700 1000 1500 2000
loo m] RCWB-250 +5K ol RCWB-315 AT=+5K 750
I, L e J, L 60"
15 ¢ v 5 E [ 2 /
10 | 45° 10 | 45°
7r .
6 6L
5 5t
4 r 4+
3r sl
il: / i
F / lo.o [M] F / lo.o|[m]
1 7\ L L L L L L L L L T T R S S N A 1 L L L L I} qV [I/S] 1 7\ L L L L L L L L T Y O B B R L L L L \qv [I/s]
30 40 50 60 70 80 100 150 200 300 500 30 40 50 60 7080 100 150 200 300 500 700
[ T N B A B A L L L L T L L L T L J av [ma/h] [T R R A A L L L L L L L Lo L L I Qv [m'&/h]
150 200 300 500 700 1000 1500 150 200 300 500 700 1000 1500 2000
o [m] RCWB-250 +10K lofm RCWB-315 AT=+10K
20 o
15*Ji|‘ érsr 15*Ji|‘ %
g | g 6or
10 F . 10 [
L 5° L
7 7 4
6 6L
51 St
4 r 4+
3 3l L~
L1 v
i / i:
1 / loo [m] i rd lo|[m]
1 7\ L L L L L L L L T W L ] q\/ [I/s] 1 7\ L L L L L L L L T B B A L L L L L L ‘qV [I/S]
30 40 50 60 70 80 100 150 200 300 500 30 40 50 60 7080 100 150 200 300 500 700
T N B B A L L L L L L L L L L J Qv [mﬁ/h] [ A 1 L L L L L L Lo L L I Qv [mﬁ/h]
150 200 300 500 700 1000 1500 150 200 300 500 700 1000 1500 2000
kot RCWB-250 +15K ol ROWB-315 AT=+15K
15 | J | L 15 | J | L
FlV v 7
¥ 75° ¥ .
10 oo 10 [ 60!
7 o 7r
61 45 6 45°
5 S5t
4 r 4+
3r sl
2 2t / /
F / loo [m] F / / LT lo.o|[m]
1 7\ L L L L L L L L L T T R S S N A 1 L L L L I} qV [I/S] 1 7\ L L L L L L L L T Y O B B R L L L L \qv [I/S]
30 40 50 60 70 80 100 150 200 300 500 30 40 50 60 7080 100 150 200 300 500 700
[ T N B A B A L L L L T L L L T L J av [mﬁ/h] [T R R A A L L L L L L L Lo L L I Qv [mﬂ/h]
150 200 300 500 700 1000 1500 150 200 300 500 700 1000 1500 2000
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;002 m) RCWB-400 - isoterm 750 60°
L
W 45°
L L1
10 ¢
fan
6|
51
4 r =
3r /
2k
Fr
F lo2 [m]
i L
s . R . . g,
100 150 200 300 500 700 1000
L L L L L L L L L L L L L ] Qv [ma/h]
500 700 1000 1500 2000 3000
é‘m (m] RCWB-400 AT=+5K 750
C[H L
6 | =] &
10 ¢ 45°
fan
6L
5¢r
a4l
3r = /
2t
FET loo [m]
17\ L T T L L L L \qv[VS]
100 150 200 300 500 700 1000
L 1 1 1 1 1 1 1 1 1 1 1 1 Ly av [mﬁ/h]
500 700 1000 1500 2000 2500 3000
loo[m] RCWB-400 AT=+10K
20 r
15 | J i L 75°
F 60°
10
7k 45°
6
51
4l
3l
F LT /
F loo [m]
i L
o . R . . P 7
100 150 200 300 500 700 1000
L L L L L L L L L L L L L ] Qv [ma/h]
500 700 1000 1500 2000 2500 3000
loo [m] RCWB-400 AT=+15K
20
L L
E v / 75°
10 b 60°
s
6 r 45°
5¢
a4l
3r /
2 ¢
g // /
E L
L / lo.g [m]
17\ L Y T B B L L L L ‘qv[l/s]
100 150 200 300 500 700 1000
L 1 1 1 1 1 1 1 1 1 1 1 1 I Qv [mﬁ/h]
500 700 1000 1500 2000 3000

é“o 2 Im] RCWB-500 - isoterm 750 60°
15 £ ] i L 450
10 [
ral
6o
5[
4l
3 [ T /
5 L1
1l
L .2 [m]
i L
C . . . T gy V8]
100 150 200 300 500 700 1000 1500
[a— T L L L L L L L L L L L L L qu [I‘ﬂa/h]
500 700 1000 1500 2000 3000 5000
Iuo'u m] RCWB-500 AT=+5K 750
20 -
L L 600
15 v
L | A 45°
10 ¢
ran
6
5[
4l
3l
2t /
g o /
F / 0.0 [m]
17\\\\\\\\\\\ L L L L L L \qv[l/s]
100 150 200 300 500 700 1000 1500
[E— L 1 1 1 1 1 1 1 1 1 1 1 1 1 ‘qV [m'&/h]
500 700 1000 1500 2000 3000 0
loo [m] RCWB-500 AT=+10K
20 r
15 ¢ J | L
E v // 75°
10 [ 60°
7+ 45°
6
5[
4l
3l
2k
F // / 0.0 [m]
i L
C . . . T gy [Vs]
100 150 200 300 500 700 1000 1500
[a— T L L L L L L L L L L L L L qu [I‘ﬂa/h]
500 700 1000 1500 2000 3000 5000
é‘)@o (m) RCWB-500 AT=+15K
15 L 4y L
El W
10 75°
[ 60°
ran
6 A 45°
5[
4l
3l
2F /

F / 0.0 [m]
17\\\\\\\\\\\ L L L L - \qv[l/s]
100 150 200 300 500 700 1000 1500
[ L 1 1 1 1 1 1 1 1 1 1 1 1 1 ‘qV [ma/h]
500 700 1000 1500 2000 3000 0
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Circular duct

Description
Circular duct.

Dimensions

@D
ad

Ordering example

SRI 250
Product |
Dimension @d
Length |

3000 25

Insulation 25/50

We reserve the right to make changes without prior notice

Dimensions
25 mm insulation.

lindab | isol

SR

ad oD m
nom mm kg/m
100 150 4,20
125 180 5,10
140 200 5,30
150 200 5,70
160 200 6,10
180 224 6,80
200 250 7,40
224 280 8,30
250 300 9,80
280 355 11,0
300 355 12,5
315 355 13,1
355 400 14,6
400 450 16,4
450 500 17,4
500 560 22,1

50 mm insulation.
ad oD m
nom mm kg/m
100 200 5,70
125 224 6,50
140 250 7,20
150 250 7,50
160 260 8,00
180 280 9,00
200 300 10,0
224 315 11,2
250 355 12,1
280 400 13,6
300 400 14,8
315 400 15,5 13
355 450 16,9
400 500 19,0
450 560 22,9
500 600 24,9
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lindab | dampers and measure units

Shut-off damper DSU

Dimensions

9 80-630
ko) 1 i
Q
%, N/
I
@ 800-1000
T
Description _
Has a turning, circular blade. The blade is stepless adjustable 8
0-90°. The damper is used when you have lower demands
for shut-off capacity. The damper admits an insulation thick-
ness of approx. 50 mm.
The damper can on occations be used for regulation. 1
Setting angle o
=0°= blade, o = 90° = closed blad -
¢ open blade, a closedblade 9d4 | m Sealing class past
- nom mm kg closed blade
63 100 0,30 0
80 100 0,35 0
100 100 0,40 0
112 100 0,44 0
There is a separate assembly, measuring, balancing and 125 100 0,49 0
maintenance instruction for this product. 140 100 0,54 0
@ 63-1000 fullfills pressure class A in closed position. 150 100 0,57 0
) ) 160 100 0,67 0
The cup at @ 80-630 can be complemented with the special
insulati IK at insulation thicker than 50 180 100 0,78 0
insulation cup IK at insulation thicker than 50 mm. 500 100 0.86 0
Reinforced blade 224 100 1,10 0
250 100 1,31 0
280 100 1,51 0
300 100 1,65 0
315 100 1,81 0
355 100 2,00 0
400 100 2,91 1
450 100 3,90 1
500 115 4,92 1
560 115 6,01 1
600 115 6,40 1
630 115 6,92 1
800 230 19,0 1
1000 230 30,0 1

Ordering example

DSU 160
Product |
Dimension @d,
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Property

Pressure drop graphs with noise data for
dimensioning

The solid curves show the pressure drop, Ap;, over the
damper as a function of flow g, and setting angle c.

@ 80-315

@ 400

@ 500

9 630

@ 800-1000

The blade is set via a knob in a protec-
tive cup.

The dashed curves give the A-weighted sound power data,
Lwa, in dB to the duct.

X
X
X
X

The setting of the blade is read against
an embossed scale at the rim of the
cup.

Example
Given Dimension @100
Flow 60 I/s

The blade is locked with two screws,
type Pozidriv (PZD2).

Pressure drop 200 Pa
Obtained from graph

The blade has reinforced locking with a
sturdy wing nut.

Setting angle 38°
Sound power level 63 dB (A)

The blade is reinforced.

The blade is additionally reinforced.

With sturdy handle.

With additionally reinforced handle.

With reinforced stop beads.

X X X
X

X X X
X

X X

The axle is reinforced.

The damper can be delivered prepared
for motor.

The damper can be delivered with mo-
tor.

X X X X Qso
x| x| x| x| x [Pa] a[]
500 80 70 60 50 40
TITY T~ 4 TA &
L 1 30
S -/ T A /
300 -
200 [
& 100 /
< L
50 7/
30 /
20 >
5 10 20 30 40 50 75 [I/s]
q
[ | | Ll
1 2 3 4 5 10 15 [m/s]
\%
@100
[Pa] ol
80 70 60 50 40
500 "/f~ - \/\ 4 ~/d ‘\\ ~ \\5\ 30
/ / Pl ) \ Yo M
300 L/ NIL 7\0 Al
\|
- ;/\ / / L/ 65 LA 1|
200 L SN SRANE:
/] < & / 50 )N X
4 ~\/ NN : / \ /‘
+ 100 ~ . \$‘? / N X \ \
S TA W EAA
- - N A \ \\ / \
50 L/ SRS A N A0
S~ A a /N /(
30 g / \35 70 A} ¥ A )(
oo LA %0 \/ AN X LAY
8 10 20 30 40 50 120 [I/s]
q
| | | I O S e
1 2 3 4 5 10 15 [m/s]
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2112 2150
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2280
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Description

The Lindab series of curtain bladed fire dampers are designed
to stop the spread of fire through ducts, walls and floors. Within
the limits of the largest and smallest damper, there is an infinite
sizing capability, so dampers can be supplied to customers’
exact requirements.

The damper blades are precision rollformed and then
interlocked to provide a ‘curtain’ with an angular, heat deflecting
construction. All dampers are supplied with two constant force
stainless steel closure springs and locking ramps to ensure
positive closure. All dampers are suitable for horizontal or
vertical installation.

Dampers are supplied as standard with a fusible link set to
operate at 72°C unless otherwise stated, (other temperatures
available).

Dampers are available with a range of spigot mounting
options to meet any application.

Construction

The Lindab series of fire dampers are manufactured as standard
from corrosion resistant galvanised mild steel. It offers superior
fire performance characteristics and is suitable for all normal
applications. Dampers can also be supplied with stainless steel
blades and galvanised mild steel frames or all stainless steel
(Grade 430).

Approvals

The Lindab fire dampers as detailed within this literature are
suitable for installations where a fire rating of up to four hours is
specified in terms of the adopted integrity criterion of BS 476:
Part 22: 1987 (Assessment report: CC90521), for fire attack
from either face and are available in single units up to a
maximum size of 1500mm x 1500mm. The dampers may be
mounted in concrete or masonry walls or in concrete floors in
the same manner as those tested. (i.e. with steel angles on
both sides or using a HEVAC frame).

A specimen of an uninsulated damper of internal throat
aperture size 1000mm wide by 1000mm high, mounted via a
HEVAC installation frame within a masonry block work wall
150mm thick, has been subjected to a fire test to determine its
fire resistance. The test was performed in accordance with BS
EN 1366: Fire Resistance Tests For Service Installations — Part
2 Fire Dampers (Test Report: WARRES No. 110372)

The unit satisfied the conditions of both integrity and
Leakage during the fire test, the test was discontinued after a
period of 240 minutes.

Fire Rating

Dampers available as four hour single section units (Test Report
TE 81844)

A Lindab galvanised steel rectangular curtain type damper
with an Easy Maintenance Link and HEVAC frame having a
nominal aperture of 1m x 1m, as described in the above report
and detailed within this literature, was subjected to a fire
resistance test carried out in accordance with ISO/DIS 10294/1
for a duration of 240min. Throughout the course of the test
measurements were taken of the gas velocities generated
within a test rig connected to the damper unit whilst
maintaining a pressure differential of 300Pa across the closed
damper.

Quality Assurance

Lindab fire dampers are manufactured in accordance with a
Quality Assurance system assessed to BS EN ISO 9001:2000
and the company is registered to this standard.

Construction
Casings:

Model FD 110 casings are manufactured from 0.8mm
galvanised mild steel. All other models have casings
manufactured from 1.2mm galvanised mild steel.

(FD 162 casings over 1 metre diameter manufactured from
1.6mm galvanised mild steel).

Blades:

Are specially rollformed from 0.8mm galvanised mild steel as
standard. All dampers are fitted with two stainless steel coil
type constant tension springs.

Fusible Link:

All dampers are fitted with a fusible link rated at a 72°C
nominal. Other temperatures maybe specified as an option.

Note: Stainless steel blades and/or cases are available as a
standard option.

Corrosion Test:

The 100% galvanised mild steel models have been successfully
corrosion tested by the GLC Scientific branch in the UK. This
test involves long-term exposure to highly concentrated salt
laden air, with consequent heavy deposition of materials.
Subsequently the test unit was fired and operated successfully.

Typical Damper Construction

Casings

Fusible Link/

Manufactured from corrosion resistant
galvanised steel as standard.

(Grade 430 stainless

steel optional).

Springs

Stainless Steel coil tension springs
ensuring powerful

blade closure when

appropriate. .

Pull rings

To enable resetting of the damper
from the non-access side. (Specific
sizes only).

Release Mechanism

Typical two-piece fusible link rated at
72°C.

Alternative temperature rated fusible
link mechanisms available.

Blades

Rollformed single skin interlocking
galvanised high integrity curtain
shutter.

(Grade 430 stainless steel blades
optional).

Blade Guide/

Locking Ramps

Galvanised steel locking ramps ensure
positive blade closure within integral
blade guides.

The illustration shows model FD 110



Product Selection

Model FD 110

Suitable for “in duct” mounting. Recommended for low or medium velocities, blades are partially in the airstream. Our most
competitively priced yet fully tested damper.

HEVAC/HVCA
Installation frame not
available for this
model.

Model FD 150

Rectangular spigotted damper with blades partially out of the airstream. Suitable for medium and low velocity applications.

Model FD 160

Rectangular spigotted damper with blades completely out of the airstream when in the open position. Suitable for high velocity

applications
0. 5o o wioTH- 4 ™ © DUCTHEIGHT “A”  “B’
ol e [T : 100 - 300 52 82
| ‘ < T ] r « 301 - 525 77 107
| lg | [ s 526 - 700 102 132
‘ | | & | || 2 701 - 925 127 157
L g, ~ || _ L Q. 926 - 1150 152 182
1— ° T - ° 1151 - 1325 177 207

Model FD 162

Circular spigotted damper with blades completely out of the airstream when in the open position. Suitable for high velocity

applications
. 90 N . DUCTDIA + 110mm R
i R e S :fﬁ DUCT HEIGHT  “C* “D”
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N.B. We also supply this model with flat oval spigots
Performance Data
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75 PASCAL l ‘ 75 PASCAL T 150 PASCAL ‘
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Duct Velocities Duct Velocities Duct Velocities

FD 110 Series FD 150 Series FD 160/162 Series



Options

HEVAC\HVCA
Installation Framer

The Installation Frame is
designed to be factory
assembled on to a Fire
Damper. The Frame will,
under fire conditions, allow
the Damper to expand
without distortion. Upstand
Flange webs with fixing
tabs built into the surrounding

structure ensure that the complete assembly will be retained

within the structural opening.

Easy Maintenance
Link-EML.

Allows the Fire Damper to

be tested quickly and safely.
The damper can be
mechanically released and
reloaded with one hand on
small units from indicated
side of duct.

Solenoid

Electrically
energised to
activate closure
of the curtain
blade pack.

Normally “de-energised”, activated by an electrical impulse
either from or via a detector or control panel. The solenoid can

be fitted for standard “direct link” operation.

For maintenance/servicing the solenoid can be manually

over-ridden for testing purposes.
24 volt A.C., 110 volt A.C. and 240 volt A.C.
300 VA minimum required.

Electrical Micro Switch

Provides remote indication of blade
pack position. The electrical circuit is
completed or broken when the lowest
blade operates the arm of the micro
switch.

Blade Position Indicators

Multiple Assemblies

Two or more units can be
arranged in a complete
multiple assembly where
required. Blade closed
positions are indicated by
arrows. Before installing any
multiple assembly the
proposed arrangements
should be agreed with the
relevant authority.

Electro-Thermal Link-ETL

A dual response fusible link which reacts (melts) when
subjected to either local heat or an electrical impulse of low
power and short duration. P
The standard temperature :
rating is 74°C. The low power
requirement of the E.T.L.
means that it can be released
with an electrical impulse (50 : 3
milliseconds of between 6 volt and 30 S~
volt AC or DC with a minimum current of 0.2 i
amperes) from a suitable smoke detector or other source.

Electro-Magnet

Interruption of
electrical current to
activate closure of the
curtain blade pack.

As an alternative to the
solenoid for systems that
require normally “energised” actuators, that automatically
operate in the event of an interruption of electrical supply.

24 volt, 110 volt, and 240 volt D.C. supply models available,
which when complemented with a rectifier may be used with
A.C. supply.

Magnets rated at 5w.

Visual Position Indicators

Provides local
indication of whether
the blade pack is open
or closed.

This indicator is
normally fitted within
the vertical face of the
case adjacent to the
bottom blade when in
the closed position.

CURTAIN BLADE OPEN POSITION CURTAIN BLADE CLOSED POSITION

N.B. Certain combinations of options may not be available on smaller sized dampers. Our sales office will be pleased to advise.

LINDAB Ltd

E-mail: sales@lindab.co.uk Internet: www.lindab.co.uk

North London 020 8805 3656  Cardiff 02920 794503  Leeds 0113297 1111 Sheffield 0114 244 5444
South London 020 8603 0850 Exeter 01626 835032  Leicester 0116 255 6044  Southampton 023 8026 2111
Basildon 01268 532016  Gateshead 0191 482 5995 Lincoln 01522 567087  Stoke-on-Trent 01782 383460
Belfast 02890 781607  Glasgow 01414193800 Manchester 0161 876 0688

Birmingham 0121552 6100 High Wycombe 01494 463490  Norwich 01603 747532

Bristol 0117 977 1345  Kent 01474 579800  Nottingham 0115 985 1923

Every effort is made to ensure that the information contained in Lindab literature, drawings and correspondence is accurate, but no
warranty is given in this respect and the Company shall not be liable as a result of any inaccuracy. The Company reserve the right to
alter at anytime, without prior notice, the design, specification, packaging or price of any article and without incurring any obligation.

Ref: 173/0312



HERBERGISHANDBOK
LOFTRASTING

< < 2 & § : %I i‘; 5 ™~ ] . = =
5 £ T O|R|E|ss| 2| g 2% |s.8|58.| £ £ g |2 =l = | 2 |2_|¢
£ |3 g E || g |E2| 3| 5| £5 |ECE|E25| 28 | 28 | s |lZg/s|E || 5 | o |EE| 5¢
P4 I [y x _| S Ss i 2 Ss [Swd| Sal SE g8 Bd |83 ¢ 3 3 3] S O o
m? m ht I/s n I/s IIs |[Us,m?| s I/s I/s s | +- h* ppm | met | h' | ppm
380 1
01-00 |[1.heed 14.808 13.672| 1.136
01-01 |Andyri 12,7 35,56| 2,80 3,0 30 8 10 80| 5,6 71 150 150 1| 152 380 1,60 15,2 783
01-02 [Méttaka 155,5 435,341 2,80] 6,0 726 75 13 975] 5,6 871 1.350 1350 1l 11,2 380 1,60 11,2 800
01-03 [Stori Salur 405,0 2835,00| 7,001 9,0 7088| 440 13 5720| 6,0 2430 8.000 8000 1| 10,2 380 1,60 10,2 796
01-04 [Litli Salur 175,7 491,93 2,80] 6,0 820| 220 13 2860| 6,0 1054 3.000 3000 1| 22,0 380 1,20 22,0 796
01-05 ([Baksvids 81,1 227,16| 2,80( 4,0 252 20 10 200 6,0 487 360 360 1 5,7 380 1,60 5,7 798
01-06 [Buningskl/féréun-kvk 16,8 46,96| 2,80( 6,0 78 8 13 104| 6,0 101 180 180 1| 13,8 380 2,001 13,8 800
01-07 [Buningskl/féréun-kk 12,5 35,11 2,80 6,0 59 8 13 104| 6,0 75 180 180 1| 185 380 2,001 18,5 800
01-08 |Eldhus 109,5 306,49| 2,80 10,0 851 12 13 156( 8,0 876 851 851 1| 10,0 380 2,801 10,0 566
01-09 [Starfsmannarymi 12,8 35,81| 2,80 6,0 60| 12 10 120 1,7 22 170 170 1l 171 380 1,20 17,1 780
01-10 |[Gangur v/ Eldhis 37,6 105,39 2,80| 6,0 176 4 10 40| 8,0 301 176 176 1 6,0 380 1,60 6,0 551
01-11 (burrlager 4.7 13,24 2,80] 3,0 11 1 10 10( 8,0 38 11 11 1 3,0 380 1,00 3,0 788
01-12  |[Litli lager 2,4 6,69 2,80( 3,0 6 1 10 10( 8,0 19 11 11 1 5,9 380 1,00 5,9 808
01-13 [Teekjarymi 38,9 109,00{ 2,80 2,0 61 3 4 12 15 58 61 61 1 2,0 380 1,00 2,0 581
01-14 |[WC-Méttaka-kvk 19,7 55,13] 2,80( 8,0 123 5 20 100( 6,0 118 100 100 1 6,5 380 1,20 6,5 663
01-15 |WC-Méttaka-kk 17,0 47,521 2,80( 8,0 106 5 20 100( 6,0 102 100 100 1 7,6 380 1,20 7,6 663
01-16 |WC-Méttaka-fatladir 6,4 17,98 2,80] 5,0 25 1 20 20| 6,0 39 25 25 1 5,0 380 1,20 5,0 605
01-17 |WC-Buning./féréun-kvk 2,0 5,46 2,80f 5,0 8 1 15 15( 6,0 12 15 15 1 9,9 380 1,20 9,9 758
01-18 [WC-BUning./férdun-kk 2,0 5,46] 2,80( 5,0 8 1 15 15( 6,0 12 15 15 1 9,9 380 1,20 9,9 758
01-19 [Sturta-Buning./fordun-kvk 1,6 4,56 2,80 5,0 6 1 15 15( 6,0 10 15 15 1l 11,8 380 1,20 11,8 758
01-20 [Sturta-Buning./férdun-kk 1,6 4,56 2,80 5,0 6 1 15 15( 6,0 10 15 15 1l 11,8 380 1,20 11,8 758
01-21 ([Snyrting+sturta-Eldhds 5,9 16,41 2,80] 5,0 23 1 15 15( 6,0 35 23 23 1 5,0 380 1,20 5,0 625
01-22 |Reestikompa 2,5 7,001 2,80 2,0 4 1 4 41 1,5 4 12 12 1 6,2 380 1,00 6,2 773
|samtals: 11239 | 4848 | | | | 829 | | | | s | 14808| 13672] | | ] | | | | | |
Sérltsog Kerfi Ihnbl. Utsog
1 851 1 14.820 13.684
2 225 2 0
3 60 3 0
4 0 4 0
Samt: 1136 Samt: 14.820 13.684

3.12.2013 1 C:\Users\Notandi\Desktop\Lokaverkefni\Gogn fra Mannvit\Stapi-handbok.xIsx
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Access door

Description

Access door, which fits on the curved side of a circular duct.

A neoprene cellular gasket seals on the duct's inside.
Supplied with a self adhesive template which guides when
cutting the oval aperture.

@ 100-800 is available in stainless steel by request.

Can achieve maximum tightness class C.

Specification

Door Panels Corrosion resistant galvanised mild
steel.

Locking Knob Polyamid.

Bolts/Nuts Zinc plated mild steel.

Gasket Inert neoprene cellular sponge gasket

which will not support combustion in
its installed state.

Alternative materials
Door panels are available in aluminium and stainless steel to
special order.

Ordering example

IPLR 500
Product |
Dimension @d

We reserve the right to make changes without prior notice

Dimensions

lindab |

access doors

IPLR

od a* b* m
nom mm mm kg
80 180 80 0,36
100-125 180 80 0,36
150-160 250 150 0,80
180 250 150 0,80
200 250 150 0,80
250 250 150 0,80
300-315 250 150 0,80
355 250 150 0,80
400 400 300 2,20
450 400 300 2,20
500 400 300 2,20
560 400 300 2,20
630 400 300 2,20
710 400 300 2,20
800 400 300 2,20
900 400 300 2,31
1000 500 400 2,31
1120 500 400 2,31
1250 500 400 2,31

* Note! Opening dimensions.

O 657



D [Task  [TaskName Duration  [Start Finish [25ep'13 116 Sep 13 [30Sep 13 (14 0ct'13 128 0ct '13 |11 Nov'13 125 Nov '13 9
Mode MIFlT sIw s[tImMlrlt siwls[t[mMm F tls[wls[tIM F 1[5
1 Lokaverkefni i I6nfraedi 61 days Mon 9.9.13 Mon 2.12.13
2 Oflun gagna 5 days Tue 17.9.13 Mon 23.9.13 =y
3 | Finna til grunmynd af husi 1 day Tue 17.9.13 Tue 17.9.13
4 Stadsetja taeki, grill, hljodkerfi og p.h. 2 days Wed 18.9.13 Thu 19.9.13
5 |# Stadsetja loftraesti-kerfi, teekjarymi, 2 days Fri 20.9.13 Mon 23.9.13
lagnaleidir og p.h.
6 |@* Upphaf utreikninga 9 days Tue 24.9.13 Fri4.10.13
7 | Loftmagnsporf einstakra ryma 1 day Tue 24.9.13 Tue 24.9.13
8 @ Fysilegur lofthradi einstakra ryma 1 day Wed 25.9.13 Wed 25.9.13
9 Steerdir loftstokka 2 days Thu 26.9.13  Fri27.9.13
10 & Steerdir og gerdir hljéddempunnar 2 days Mon 30.9.13 Tue 1.10.13
11 Steerdir og gerdir eftirhitara (ef notad) 2 days Wed 2.10.13 Thu 3.10.13
12 & Top vegna vidndma 1 day Fri 4.10.13 Fri4.10.13
13 Val a teekjum 9 days Mon 7.10.13 Thu 17.10.13
14 Velja blasara 2 days Mon 7.10.13 Tue 8.10.13
15 | Velja hitara 2 days Wed 9.10.13 Thu 10.10.13
16 Velja hljéddempun 2 days Fri 11.10.13 Mon 14.10.13
17 | Velja videigandi brunavarnir 2 days Tue 15.10.13 Wed 16.10.13
18 | Val & ihlutum, beygjur, lokar, nipplarog 1 day Thu 17.10.13 Thu 17.10.13
p.h.
19 & Teikningar 9 days Fri 18.10.13 Wed 30.10.13
20 & Lagna-teikningar (grunnmynd) 3 days Fri 18.10.13 Tue 22.10.13
21 Teikningar taekjarymi (grunnmynd) 2 days Wed 23.10.13 Thu 24.10.13
2 Lagnateikningar (snid) 1 day Fri 25.10.13  Fri 25.10.13
PER o Taekjarymi (snid) 2 days Mon 28.10.13 Tue 29.10.13
24 | Sérmyndir 1 day Wed 30.10.13 Wed 30.10.13
25 | Vidbotargogn 3 days Thu 31.10.13 Mon 4.11.13
26 Magnskra 1 day Fri 1.11.13 Fri1.11.13
27 Verklysing 1 day Mon 4.11.13 Mon 4.11.13 E
28 Skyrsla 11 days Tue 5.11.13 Tue 19.11.13
29 & Skyrsla sett saman (forhénnun) 5 days Wed 30.10.13 Tue 5.11.13
30 | Skyrsla 16gud til samkaemt 3 days Wed 6.11.13 Fri 8.11.13 i
fyrirmaelum
31 | Skyrsla send i prentun 7 days Mon 11.11.13 Tue 19.11.13 N
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Split oo External Milestone L4 Duration-only Deadline
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1

MagiCAD HPV - Bill of materials

stokkar ad 750mm ->"7,6 kg/m2

Project:
Date:
Range:

Class

Duct
Duct
Duct
Duct
Duct
Duct
Duct
Duct
Duct
Duct
Duct
Duct
Duct
Duct
Duct
Duct
Duct
Duct
Duct
Duct
Duct
Duct
Duct
Duct
Duct
Duct
Duct
Duct
Duct
Duct
Duct
Duct
Duct
Duct
Duct
Duct
Duct
Duct
Duct
Bend-30
Bend-45
Bend-45
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- verkhluti

Stokkar ad 1400mm -> 9,5 kg/m2
Stokkar ad 2200mm -> 11,9 kg/m2
Stokkar steerri en 2200->14,3 kg/m2

Product

LKR-250-200 (2*0,25+2*0,2)*7,6=6,8

LKR-300-200
LKR-300-250
LKR-300-300

LKR-400-400
LKR-600-600
(2*0,8+2*0,7)*9,5= 28,5

LKR-1000-1000

LKR-1200-1000

(2%1,5+2*1,0)*11,9=59,5 kg/m

(2*2,8+2*1,8)*14,3=131,6

N L Insul.
[m] A [m2]
3 1.1  6,8kg/m
2 1.6 7,6kg/m
1 1.6 8,4kg/m
1 1.6 9,2kg/m
5.3 10,6 kg/m
4.1 11,4 kg/m
3 9.1 12,6 kg/m
6.4 18,24 kg/m
25.9 19,76 kg/m
0.1 | 28,5 kg/m
19.6 34,2kg/m
4.8 38kg/m
22.2 39,9 kg/m
0.1 41,8kg/m
0.1 43,7 kg/m
7.4 437kg/m
25.8 59,5 kg/m
2.3 71,4 kg/m
0.1 69.2kg/m
2.1 85,68 kg/m
0.9 80,92 kg/m
1.3 83,3kg/m
1.2 92,82kg/m
0.0
2.8 g5 68 kg/m
0.2  131,6 kg/m
16.3
16.4
18.1
21.7
31.8
63.7
25.2
97.1
16.8
24 .4
4.2
82.2
9.1
1
1
2
1
5
1
2
2
7
6
1
5
10
14
2
6
4
2
1

s

[mm]
7,48000

+12,160
+13,440
+14,720
+56,180
+46,740
+114,66
+116,74
+511,78
+2,8500
+670,32
+182,40
+885,78
+4,1800
+4,3700
+323,38
+1535,1
+164,22
+6,9200
+179,93
+72,828
+108,29
+111,38
+239,90
+26,320
=5409 kg.
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Stokkar að 2200mm -> 11,9 kg/m2

Stokkar stærri en 2200->14,3 kg/m2
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+12,160
+13,440
+14,720
+56,180
+46,740
+114,66
+116,74
+511,78
+2,8500
+670,32
+182,40
+885,78
+4,1800
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+323,38
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Range:
Class Size Series Product N L Insul. s
m] A [m2] [mm]

Bend-90 1000 Circ Heildarpyngd blikks = 7388 kg 10
Bend-90 1200 Circ 2
Bend-90 350x350 Rect 1 935 1064kgm 60,00
Bend-90 600x600 Rect 16 06 18,24kgim  +43,76
Bend-90 600x700 Rect 4 06 19,76 kg/m +23,72
Bend-90 700x600/600x600 Rect 2 07 19 kg/m +13,33
Bend-90 1000x1300 Rect 110 43,7 kgim +131,1
Bend-90 1000x1500 Rect Ferkantadar beyjur eru hiuti af kg tolum blikksog 3 19 59,5 kg/m +59,50
Bend-90 1300x1000 Rect pad parf ad reikna pzer Gt eins og stokk oglengd 1 4 3 43,7 kglm +56,81
Bend-90 1400x2000 Rect peirra er ca. midlina peirra. 1., 59,5 kg/m +77,35
Bend-90 1500x1000 Rect 1 59,5 kg/m +83.30
Bend-90 1000x1500/1500x1 Rect 1 1o 833kgim  +1250
Bend-90 1500x2000 Rect 1 15 85,68 kg/m  +257,0
Bend-90 1500x2100 Rect 2 15 86,87 kg/m  +164.7
Bend-90 1400x2000/1900x2 Rect 1 19 80,92kg/m  +1618
Bend-90 2000x1400 Rect 1 20 833kg/m  +1666
Bend-90 2000x1500 Rect 1 20 =1423 kg
T-branch-90 500/500 Circ 4
T-branch-90 800/800 Circ 1
X-branch 630/630/500/500 Circ 3
X-branch 1000/1000/500/50 Circ 2
Outlet 250 Rect Kanntadir sddlar eru hluti af kg télum blikks 5
Outlet 250x200 Rect en eru ekki taldir saman. 1
Outlet 400 Rect 1
Outlet 400x350 Rect BAKT-1-040-040-0-040 1
Outlet 400x400 Rect BAKT-1-040-040-0-040 1
Outlet 600x600 Rect 6
Outlet 630 Rect 1
Outlet 125/100 Circ 1
Outlet 160/100 Circ 2
Outlet 160/125 Circ 6
Outlet 200/200/125/125 Circ 5
Outlet 250/250 Circ 1
Outlet 315/250 Circ 2
Outlet 400/100 Circ 1
Outlet 400/200 Circ 2
Outlet 400/315 Circ 3
OQutlet 400/400 Circ 1
Outlet 500/125 Circ 1
Outlet 500/250 Circ 2
Outlet 500/315 Circ 6
Outlet 500/500 Circ 1
Outlet 560/250 Circ 1
OQutlet 560/315 Circ 2
Outlet 630/250 Circ 1
Outlet 630/400 Circ 1
Outlet 630/500 Circ 2
OQutlet 1200/800 Circ 1 05 309
Reduction 250x300/200x300 Rect 1. 7,98 kg/m g
Reduction 300x300/250x300 Rect 1 . Brakamo
Reduction 350x350/300x300  Rect perkantus tengistykki eru hiuti af kg télum blikks og + 0’5 9,88 kg/m 5’51
Reduction 350x350/400x350  Rect - o 1 11,02 kg/m =

. pad parf ad reikna pau Ut eins og stokk og lengd 0,5 912 kgim 456
Reduction 400x400/200 Rect  peirra er ca. midlina peirra. L o5 356 kgim 4712
Reduction 900x900/700x600 Rect 2 1.0 2432 kgim 1946
Reduct'i on 1000x1000/600x60 Rect 8 1.0 30140 kg/m 60,80
Reduct1.on 1100x1000/900x90 Rect 2 1.0 3420 kg/m 34,20
Reduction 1200/1300x1000 Rect 1 10 5593 kg/m 1119
Reduction 1100x1000/1500x1 Rect 2
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              10,64 kg/m           60,00
              18,24 kg/m         +43,76
              19,76 kg/m         +23,72
               19 kg/m             +13,33
               43,7 kg/m          +131,1
               59,5 kg/m          +59,50
               43,7 kg/m          +56,81
               59,5 kg/m          +77,35
               59,5 kg/m          +83.30
               83,3 kg/m          +125,0
               85,68 kg/m        +257,0
               86,87 kg/m        +164,7
               80,92 kg/m        +161,8
               83,3 kg/m          +166,6
                                      =1423 kg
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Class Size Series Product N L Insul. s
[m]l A [m2] [mm]
Reduction 1800x1800/2000x1 Rect 1 ! 84,49 kg/m§4’49
Reduction 125/100 Circ 14 =556,5 kg
Reduction 160/100 Circ 2
Reduction 160/110 Circ 1
Reduction 160/125 Circ 2
Reduction 200/110 Circ 2
Reduction 200/160 Circ 4
Reduction 250/160 Circ 1
Reduction 250/200 Circ 4
Reduction 315/250 Circ 2
Reduction 400/250 Circ 2
Reduction 400/315 Circ 4
Reduction 500/400 Circ 3
Reduction 560/500 Circ 2
Reduction 630/500 Circ 4
Reduction 630/560 Circ 2
Reduction 800/500 Circ 1
Reduction 800/630 Circ 1
Reduction 800/630 Circ 1
Reduction 1000/630 Circ 2
Reduction 1200/800 Circ 1
Reduction 402x402,/400x400 1 12,16 kg/m
Reduction (1 2000x2000/1400x2 Rect 1 88,06 kg/m
Reduction (1 2800x1800/2000x1 Rect 1 120,0 kg/m
Reduction (2 800x700/500 Rect 1 19,00 kg/m
Reduction (2 1200x1000,/630 Rect 1 26,23 kg/m
Reduction (3 1600x1300/1300x1 Rect 1 iéé:t%?
Reduction (S 1200x1100/1000 Rect 2 53’55 kg/m
Reduction (S 1500x1000/1000x1 Rect 1 '
PTug 250x200 Rect BAKG-1-025-020-0 1
PTug 300x200 Rect BAKG-1-030-020-0 1
Plug 400x400 Rect BAKG-1-040-040-0 1
PTug 1500x1000 Rect 1
Outdoor air 1800x1800 IR-1 EKO-HSR-1880x1880-1 1
Outdoor air 2000x1900 UR-1 CamVane 100 (2000x1900) 1
Supply air d 500 ID-1 RCWB-0-500-0-A - Vertical 21
Supply air d 100 ID-2 CRL-100+MBB-100-100-S - 4-way 1
Supply air d 160 ID-2 CRL-200+MBB-160-200-S - 4-way 2
Supply air d 200 ID-2 CRL-250+MBB-200-250-S - 4-way 3
Supply air d 250 ID-2 CRL-250+MBB-250-250-S - 4-way 2
Supply air d 315 ID-2 CRL-400+MBB-315-400-S - 4-way 8
Supply air d 500 ID1 RCWB-3-500-0-A - Vertical 1
Extract air 200 uD-2 CRL-250+MBB-200-250-E 1
Extract air 250 UD-2 CRL-250+MBB-250-250-E 4
Extract air 315 UD-2 CRL-400+MBB-315-400-E 5
Extract air 100 UR-1 KSU 100 19
Extract air 200 UR-1 KSU 200 1
Exhaust air 110 UK-2 MX-ventilation pipe cowl-78300 3
Flow damper 100 SP CRPc 1-100 1
Flow damper 160 SP CRPc 1-160 1
Flow damper 250 SP CRPc 1-250 1
Flow damper 200 SPM DRU 200 1
Flow damper 250x200 SPM SPB-4-250x200 1
Flow damper 350x350 SPM SPB-4-350x350 1
Flow damper 400 SPM DRU 400 1
Flow damper 500 SPM DRU 500 1
Flow damper 600x600 SPM SPB-4-600x600 8
Flow damper 630 SPM DRU 630 2
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Range:
Class Size Series Product N L Insul. s
[m]l A [m2] [mm]
Flow damper 800 SPM DTBU-800-230-GM 2
Flow damper 1000 SPM DTBU-1000-230-GM 2
Flow damper 1300x1000 SPM SPB-4-1300x1000 1
Silencer 500 HG-1200 SLU 500 1200 100 22
Fire damper 250 BL CR60-250 1
Fire damper 500 BL FSD-500 1
Fan 402x402 FAN-2 STEF-3-bbb-c-d-3+MORA-3-1 1
Other compon 800x700 HE HEATING COIL-800-700 1
Other compon 1200x1000 HE HEATING COIL-1200-1000 1
Other compon 1200x1100 HE HEATING COIL-1200-1100 2
Other compon 1600x1300 HE HEATING COIL-1600-1300 1
Box 1800x3250x2350 1 . .
Box 2800x3100x1800 1 Einangrun er gefin upp i m2
Connection n 13 99 haegt ad nota pessar uppl.
Insulation/D 250x200 Brunaein Brunaeinangrun 1.1 1.39 |50
Insulation/D 300x200 Brunaein Brunaeinangrun 1.6 2.25 |50
Insulation/D 300x250 Brunaein Brunaeinangrun 1.6 2.34 |50
Insulation/D 300x300 Brunaein Brunaeinangrun 1.6 2.50 |50
Insulation/D 350x350 Brunaein Brunaeinangrun 5.3 9.48 |50
Insulation/D 400x350 Brunaein Brunaeinangrun 4.1 7.73 |50
Insulation/D 400x400 Brunaein Brunaeinangrun 9.1 18.17 |50
Absorption m 700x600 RW Einangrun + Dikur 25.9 77.71 |50
Absorption m 900x900 RW Einangrun + Dukur 18.0 71.83 |50
Absorption m 1000x1000 RW Einangrun + Dukur 4.8 21.13 |50
Absorption m 1100x1000 RW Einangrun + Dikur 20.6 94.54 |50
Absorption m 1300x1000 RW Einangrun + Dikur 6.4 32.21 |50
Absorption m 1500x1000 RW Einangrun + Dukur 24.2 130.79 |50
Absorption m 1500x1500 RW Einangrun + Dukur 2.3 14.71 |50
Insulation/D 1800x1800 Rakavorn Rakavorn 2.1 15.74 |50
Insulation/D 2000x1500 Rakavoérn Rakavorn 1.3 9.98 |50
Absorption m 2100x1500 RW Einangrun + Dukur 1.9 14.71 |50
Insulation/D 2800x1800 Rakavorn Rakavorn 0.2 1.86 |50
Insulation/D 250 Brunaein Brunaeinangrun 1.7 1.93 |60
Insulation/B 350x350 Brunaein Brunaeinangrun 1 50
Absorption m 600x700 RW Einangrun + Dikur 4 50
Absorption m 700x600/600x600 RW Einangrun + Dikur 2 50
Absorption m 1000x1300 RW Einangrun + Dukur 1 50
Absorption m 1000x1500 RW Einangrun + Dukur 3 50
Absorption m 1300x1000 RW Einangrun + Dikur 1 50
Absorption m 1500x1000 RW Einangrun + Dikur 1 50
Absorption m 1000x1500/1500x1 RW Einangrun + Dukur 1 50
Insulation/B 1500x2000 Rakavorn Rakavorn 1 50
Absorption m 1500x2100 RW Einangrun + Dikur 2 50
Insulation/B 2000x1500 Rakavorn Rakavorn 1 50
Insulation/0 250 Brunaein Brunaeinangrun 5 50
Insulation/0 250x200 Brunaein Brunaeinangrun 1 50
Insulation/0O 400x350 Brunaein Brunaeinangrun 1 50
Insulation/0 400x400 Brunaein Brunaeinangrun 1 50
Insulation/R 250x300/200x300 Brunaein Brunaeinangrun 1 50
Insulation/R 300x300/250x300 Brunaein Brunaeinangrun 1 50
Insulation/R 350x350/300x300 Brunaein Brunaeinangrun 1 50
Insulation/R 350x350/400x350 Brunaein Brunaeinangrun 1 50
Insulation/R 400x400/200 Brunaein Brunaeinangrun 1 50
Insulation/R 1800x1800/2000x1 Rakavorn Rakavorn 1 50
Insulation/R 402x402/400x400 Brunaein Brunaeinangrun 1 50
Insulation/R 2800x1800/2000x1 Rakavorn Rakavoérn 1 50
Insulation/P 250x200 Brunaein Brunaeinangrun 1 50
Insulation/P 300x200 Brunaein Brunaeinangrun 1 50
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Size Series
400x400 Brunaein
1800x1800 Rakavorn
250x200 Brunaein
350x350 Brunaein
402x402 Brunaein
1800x3250x2350 RW
2800x3100x1800 RW

verkhluti

Product
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