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Viðauki A 
 

 

 

 

 

 

 

Framkvæmdaáætlun verkefnisins. 

  



ID Verkþáttur Verktími Upphaf Lok Undafari

1 Lokaverkefni í Véliðnfræði Vorið 2011 106 days Fri 17.12.10 Fri 13.5.11

2 Upphaf 2 days Fri 17.12.10 Mon 20.12.10

3 Verkefnið lagt fyrir 1 day Fri 17.12.10 Fri 17.12.10

4 Verkefnið samþykkt 1 day Mon 20.12.10 Mon 20.12.10 3

5 Gagnaöflun 14 days Mon 3.1.11 Thu 20.1.11

6 Greining 5 days Mon 3.1.11 Fri 7.1.11 4SS

7 Fundað með hönnuði verkefnisins 1 day Fri 7.1.11 Fri 7.1.11 6SS

8 Frum athuganir og hugmyndavinna 7 days Mon 10.1.11 Tue 18.1.11 6

9 Búnaður skoðaður 3 days Tue 11.1.11 Thu 13.1.11 6SS

10 Ýmis verkefni skoðuð 3 days Wed 12.1.11 Fri 14.1.11 8SS

11 Endanlega útfærsla valin 2 days Wed 19.1.11 Thu 20.1.11 8;10;9

12 Hönnun kerfisins 6 days Fri 21.1.11 Fri 28.1.11

13 Samstæðuval 4 days Fri 21.1.11 Wed 26.1.11 11

14 Stjórnbúnaðarval 3 days Mon 24.1.11 Wed 26.1.11 11FS+1
day

15 Val á íhlut og öðru 3 days Wed 26.1.11 Fri 28.1.11 13FS-1
day;14FS-1
day

16 Útreikningar 19 days Mon 24.1.11 Thu 17.2.11

17 Útvegun á stöðlum og öðrum aðstoðargögnum 5 days Mon 24.1.11 Fri 28.1.11 11

18 Leiðnitap reiknað 7 days Mon 31.1.11 Tue 8.2.11 17

19 Hitun og kæliþörf 6 days Thu 3.2.11 Thu 10.2.11 17

20 Loftgæði 5 days Mon 7.2.11 Fri 11.2.11 17

21 Mengunarálag 3 days Wed 9.2.11 Fri 11.2.11 17

22 Undi og yfirþrýstingur 2 days Fri 11.2.11 Mon 14.2.11 17

23 Kerfislýsing 3 days Tue 15.2.11 Thu 17.2.11 18;19;20;21;22

24 Teikningar 18 days Fri 18.2.11 Tue 15.3.11

25 Kerfismyndir - samstæða 6 days Fri 18.2.11 Fri 25.2.11 16

26 Kerfismyndir - stokkar og íhlutir 9 days Tue 22.2.11 Fri 4.3.11 16

27 Kerfismyndir - stjórnbúnaður 7 days Wed 2.3.11 Thu 10.3.11 16

28 Snið og fleira 7 days Mon 7.3.11 Tue 15.3.11 25;26

29 Skýrslugerð 47 days Mon 21.2.11 Tue 26.4.11

30 Gerð skýrslu 31 days Mon 21.2.11 Mon 4.4.11 11SS

31 Útvega fylgissköl 5 days Mon 4.4.11 Fri 8.4.11 30FS-1
day

32 Kostnaðaráætlun 5 days Mon 4.4.11 Fri 8.4.11 30SS

33 Prófarkalestur 6 days Mon 11.4.11 Mon 18.4.11 30

34 Prentun og frágangur (innbinding) 6 days Tue 19.4.11 Tue 26.4.11 32;33

35 Verkefnalok 1 day Fri 13.5.11 Fri 13.5.11

36 Verkefni varið 1 day Fri 13.5.11 Fri 13.5.11 34
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Viðauki B 
 

 

 

 

 

 

 

Kynningagögn verkefnisins. 

Gögn varðandi búnað í verkefnið sem kynnt var á verkfundum með Verkfræðistofunni 

OMR. Í upphafi þar með gróf kostnaðaráætlun 

  



Kristján Lars Kristjánsson 8.5.2011

Véliðnfræði 1

Kaldastríðssafn á ÁsbrúKaldastríðssafn á Ásbrú
Hönnun á loftræsikerfi

- Kostnaðaráætlun

- Ýmsar útskýringar á núvirtum stofn- og 
rekstrarkostnaði og varmaendurvinnslu

- Samstæða

- Loftdreifing

- Kæliraftar

- Rakatæki

© Kristján Lars Kristjánsson 1

Viðhengi B Viðhengi B –– Kynningargög verkefnisins.Kynningargög verkefnisins.

Kostnaðaráætlun (frumstigs)Kostnaðaráætlun (frumstigs)
Kostnaðaráætlun 25.2.2011

Loftræsikerfi - Kaldastríðssafn á Ásbrú

Verkþáttur Eining Magn Einingarverð Hluti

Samstæða og stjórnbúnaður, 9.000m3/klst Heild 1 4.698.000     36,00%

Stokkakerfi og íhlutir Heild 1 4.045.500     31,00%

Hitarar, kælar og kæliraftur tölvuherb. Heild 1 783.000     6,00%

Dreifarar/ventlar Heild 1 1.696.500     13,00%

Þrýstiprófun og stilling kerfis Heild 1 326.250     2,50%

Handbók, kennsla og merking tækja Heild 1 195.750     1,50%

Samtals með 25,5% virðisauka 11.745.000     100%

Rakatæki og tengdur búnaður Heild 1 650.000     

Hönnun, teikningar og eftirlit* Heild 1 1.305.000     10%
* Upphæð ekki reiknuð með en getið sem 10% hluti

Kostnaðaráætlunin miðuð við byggingavísitölu 101,6

© Kristján Lars Kristjánsson 2

KostnaðaráætlunKostnaðaráætlun

� Kostnaðaráætlun er með virðisaukaskatti (25,5%)

� Hönnunin á þessu stigi miðast við lágmark 3 
loftskipti á klst. og þá ætti rýmið að vera 3.000m3

� Ekki er ráðlagt að fara yfir 2,5 SFPv kW/(m³/s)

� Kerfið í þessari samantekt er það minnsta að mati 
hönnuðar sem safn af þessari stærð þarf.

© Kristján Lars Kristjánsson 3



Kristján Lars Kristjánsson 8.5.2011

Véliðnfræði 2

Samanburður á lausnumSamanburður á lausnum

� Allar 3 tegundirnar eru hugsaðar fyrir sama loftmagn og 
þrýstifall utan samstæðu eða 3m3/s og 350Pa

� Raforkukostnaður er samkv. HS veitum kr 5,65 m/vsk.

� Ekki er á þessu stigi tekið með orku vegna hitaveitu enda 
ekki þekkt stærð. Mun sá kostnaður vera nánast sá sami, 
sama hvaða lausn yrði valin 

© Kristján Lars Kristjánsson 4

Samanburður á lausnumSamanburður á lausnum

� Næstu glærur gefa grófa mynd af núvirtum stofn- og 
rekstrarkostnaði 3 lausna:

◦ -Kerfi 1: sjálfstæð kerfi með inn- og útsogseiningum

◦ -Kerfi 2: kerfi með varmaendurvinnslu hjól eða plötu

◦ -Kerfi 3: kerfi með vökvavarmaendurvinnslu

© Kristján Lars Kristjánsson 5

Núvirtur stofnNúvirtur stofn-- og rekstrarkostnaður miðað við og rekstrarkostnaður miðað við 
upplýsingar í töflunni að neðan. Þá er samanburðurinn upplýsingar í töflunni að neðan. Þá er samanburðurinn 
eftirfarandi miðað við að búnaðurinn sé keyrður 168 klst. á eftirfarandi miðað við að búnaðurinn sé keyrður 168 klst. á 
vikuviku

Eftir u.þ.b. 3 ár væri sú dýrasta orðin hagkvæmust (ódýrust)
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á viku

kWst kostn á 
ári Vextir

Kerfi 1 4.400.000     5 5 5,65 168 52 9.492     493.584     5%

Kerfi 2 4.600.000     4 4 5,65 168 52 7.594     394.867     5%

Kerfi 3 4.800.000     3 3 5,65 168 52 5.695     296.150     5%

© Kristján Lars Kristjánsson 6



Kristján Lars Kristjánsson 8.5.2011

Véliðnfræði 3

Núvirtur stofnNúvirtur stofn-- og rekstrarkostnaður miðað við og rekstrarkostnaður miðað við 
upplýsingar í töflunni að neðan. Þá er samanburðurinn upplýsingar í töflunni að neðan. Þá er samanburðurinn 
eftirfarandi miðað við að búnaðurinn sé keyrður 84 klst. á eftirfarandi miðað við að búnaðurinn sé keyrður 84 klst. á 
vikuviku

Eftir u.þ.b. 4 ár væri sú dýrasta orðin hagkvæmust (ódýrust)
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Kr/kWst HS 
Orka

Keyrsla 
klst/viku Vikur

kWst Samtals 
á viku

kWst kostn á 
ári Vextir

Kerfi 1 4.400.000     5 5 5,65 84 52 4.746     246.792     5%

Kerfi 2 4.600.000     4 4 5,65 84 52 3.797     197.434     5%

Kerfi 3 4.800.000     3 3 5,65 84 52 2.848     148.075     5%

© Kristján Lars Kristjánsson 7

VarmaendurvinnslaVarmaendurvinnsla
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Útihiti (°C)

Varmanýtni

Afl frá hitaveitu með varmanýti Afl frá varmanýti = sparað hitaveituvatn Afl frá hitaveitu ef ekki er varmanýtir

Útihiti °C -15 -10 -5 0 5 10 15
Herbergishiti °C 22 22 22 22 22 22 22

Varmanýtni 40% 45% 50% 50% 50% 50% 50%

Hiti útilofts eftir endurvinnslu °C -0,2 4,4 8,5 11,0 13,5 16,0 18,5
Innblásturshiti (óskgildi) °C 16 16 16 16 16 16 16
Hitahækkun með hitaveitu °C 16,2 11,6 7,5 5,0 2,5 0,0 0,0

Afl frá hitaveitu ef ekki er varmanýtir kW 111,6 93,6 75,6 57,6 39,6 21,6 3,6
Afl frá hitaveitu með varmanýti kW 58,32 41,76 27,0 18,0 9,0 0,0 0,0

Afl frá varmanýti = sparað hitaveituvatn
kW

53,28 51,84 48,6 39,6 30,6 21,6 3,6
Hlutfall varmanýtir/hitaveita 0,48 0,55 0,64 0,69 0,77 1,00 1,00

Taflan sett upp sem einfalt dæmi til að meta arðsemi varmanýtis í loftræstikerfi með eftirfarandi:

Innblástur m3/s 3

Útsog m3/s 3

© Kristján Lars Kristjánsson 8

Hitamælingar á KeflavíkurflugvelliHitamælingar á Keflavíkurflugvelli
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Kristján Lars Kristjánsson 8.5.2011

Véliðnfræði 4

BúnaðurBúnaður

� Samstæðan
Fullbúin með öllum stjórnbúnaði

Eurovent vottuð framleiðsla

© Kristján Lars Kristjánsson 10

Búnaður, frhBúnaður, frh

� Loftdreifing

Þessir tunnudreifarar eru mikið notaðir

í sali (fundar eða sýninga).

Gerðaskóli valdi þessa gerð vegna lofthæðar

og hljóðdeifingar.  

Dreifa vel og henta við lofthæð 4-5  metra.

© Kristján Lars Kristjánsson 11

Búnaður, frhBúnaður, frh

� Loftdreifing – lághraðadreifing
Þessir lághraðadreifarar henta mjög vel ef pláss leyfir með gólfhitakerfum.  Þá er 

hægt að staðsetja í horn,  á miðja veggi eða á mitt gólf. Eru mjög hljóðlátir og 
notaðir víða í opinberar byggingar (FLE og fl.). Hægt að fá í hvaða lit sem er. Notaðir 
einir sér eða með öðrum.

© Kristján Lars Kristjánsson 12



Kristján Lars Kristjánsson 8.5.2011

Véliðnfræði 5

Búnaður, frhBúnaður, frh

� Kæliraftar
Margar gerðir eru til af kæliröftum. Allir byggjast upp á að fá loft frá samstæðu og þeir eru mjög 
hljóðlátir. Þá er hægt að fá fyrir niðurhengd eða föst loft, með kælielementi eða kæli- og 
hitaelementi. Stjórnast af samstæðu eða sér stjórnbúnaði. 

Dæmi um 60 cm x 60 cm kæliraft fyrir niður-

hengt loft.

Dæmi um kæliraft ætlaður í kverk lofts og veggjar.

Afköst þeirra ræðst af hitastigi vatns og lofts að
þeim. 

Dæmi: 240 cm kverkkraftur með ∆t á vatni 8°C
og lofti ∆t á lofti 8°C er um 750W.

© Kristján Lars Kristjánsson 13

Búnaður, frhBúnaður, frh

� Loftdreifing –
“Dísustokkur”

Þessi lausn sameinar stokkakerfi og

dreifara. Mjög hljóðlátir og dreifa lofti

og raka vel. Vinna mjög vel með gólf-

hitun. Víða notað s.s. í Holtagörðum

og þá með hefðbundnum dreifurum.

Mælt með litun frá verksmiðju þar sem 

málun eftir á vill oft hefta opnun á dísum. 

© Kristján Lars Kristjánsson 14

Búnaður, frhBúnaður, frh
� Rakatæki
Frá Devatec
Fullbúin með öllum stjórnbúnaði.

Viðurkennt tæki og víða notuð s.s.

Akurskóla, Hellisheiðavirkjun, 

Ölgerðinni,  Actavis og fl.

Rakatækinu og búnaði þess er auðvelt að koma við seinna sé það ekki

valið með í upphafi.  Án þess er aftur á móti engin rakareglun á innblásturs-
lofti og gæti raki farið mjög lágt niður á veturna. Meta verður hvort munir í 
safninu (og gestum) sé boðlegt rakastig niður undir 20% eins og getur gerst 
við hitastig undir -10°C.

© Kristján Lars Kristjánsson 15
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Viðauki C 
 

 

 

 

 

 

 

Umsóknargögn fyrir verkefninu til samþykktar hjá Háskóla Rykjavíkur. 

a) Minniblað til Jens Arnljótssonar 

b) Umsóknin um lokaverkefnið 

  



Viðauki C - a 

 

Þórir yrði leiðbeinandinn og Óli Þór til aðstoðar þar sem ég mun þurfa að fá reglulega frá honum 
framvinnslu verkefnisins. Ég sendi með pdf af gólfplaninu af fyrirhugaða safnplássinu í húsnæðinu. Ég 
mundi taka útfærslu á samstæðunni og vera með kannski 2 eða 3 tillögur fyrir OMR, stjórnbúnaðinn, 
stokkakerfið og dreifara/ventla val. Hugmyndin er að vera með annað hvort kæli- og hitarafta eða 
eftirkæla og hitara í stokka, pípulagnir að öllum búnaðinum. Að öllum líkindum yrði um lokað 
hringrásakerfi að ræða. Samstæðuna mundi ég velja með annaðhvort varmaendurvinnslu hjóli eða 
plötu. Skilst að fjárveitingin sé naum í þetta verkefni og þarf að miða búnaðinn svolítið við það. Svo er 
hugmyndin að gera eins nákvæmlega kostanaðar- og verkáætlun sem OMR gæti yrifarið og notað 
áfram.  

Ekki yrði um neinar raflagnateikningar- eða hönnun í þessu verkefni fyrir utan stjórnbúnað 
tengiteikningar. Handbók kerfisins yrði bætt við þegar endalegt kerfi liggur fyrir þá í samræmi við 
leiðbeiningar lagnafélagsins um slíkar bækur 

 

MR verkfræðiþjónustan vantar hönnun á loftræstingu í nýtt Kaldastríðssafn sem fyrirhugað er að verði 
í gamla yfirmannaklúbbnum á keflavíkurflugvelli. Samþykki ríkisstjórnarinnar er fyrir þessu verkefni 
(http://m.vf.is/Frettir/46401/default.aspx) og hönnun á breytingu á húsnæðinu er á byrjunarstigi. Mér 
býðst að gera þessa hönnun í þetta safn. Um yrði að ræða hönnun á samstæðu, stokkakerfi, 
stjórnbúnaði og hita- og kælibúnaði. Ég var að koma af fundi með Óla Þór Magnússyni verkfræðingi 
sem er framkvæmdastjóri OMR og fékk afrit af grunnteikningu húsnæðisins. 

  

Hvernig hentar þetta hugmyndum HR um lokaverkefni í véliðnfræðinni? 

  

 

 



 

 
 

Tækni- og verkfræðideild  Véliðnfræði 
Vorönn 2011  VI LOK 1006 

Lokaverkefni: Loftræsting kaldastríðssafns á Ásbrú 
 
 

  
 Stutt lýsing á verkefni: 

Hönnun á loftræstingarkerfi í nýtt Kaldastríðssafn sem fyrirhugað er að verði í gamla 
yfirmannaklúbbnum á keflavíkurflugvelli – Ásbrú. 
 
Markmiðið er að hanna loftræstisamstæðu fyrir rýmið, stokkakerfið þar með talið dreifara og ventla, 
kæli- og hitarafta eða eftirkæla og hitara í stokka og pípulagnir að þeim búnaði. Teikningar af öllu 
kerfinu ásamt stjórnbúnaðarteikning.  Ekki yrði um raflagnateikningar- eða hönnun í þessu verkefni.  
 
Kerfið yrði hannað og kynnt með annars vegar varmaendurvinnslu hjóli og plötu. 
 
Verkefnið mundi innihalda: 

1. Teikningar af samstæðu, stokkum og öðrum búnaði viðkomandi loftræstingunni í rýminu. 
2. Hita- og kæliútreikningar. 
3. Loftmagnsútreikningar. 
4. Kostnaðaráætlun á efni og vinnu. 
5. Verkáætlun 
6. Handbók kerfisins yrði bætt við þegar endalegt kerfi liggur fyrir þá í samræmi við 

leiðbeiningar lagnafélagsins um slíkar bækur. 
7. Samanburður á kerfunum tveim með tilliti til rekstrarkostnaðs og endingu. 

 
 
Afraksturinn yrði vandað loftræsikerfi með hámarks endurnýjun á hita með fullkomnum stjórnbúnaði. 
  
Meðfylgjandi er gólfteikning af fyrirhuguðu svæði Kaldastríðssafni. 

 
 Útfyllist af skóla: 

Mat á verkefni 

Skilað:    Dags skilað:   Vörn dags:  Einkunn:        

 

Mynd af 
nemanda 

Nemandi: Kristján Lars Kristjánsson Kristjanlk06@ru.is 

Umsjónarkennari: Jens Arnljótsson Jensarn@hr.is 

Leiðbeinandi: Þórir Guðmundsson thorir@hataekni.is 

Fyrirtæki/stofnun: OMR verkfræðistofa, ehf omr@omr.is 



 

 
 

 

Rými ætlað fyrir Kaldastríðssafn, 574m2 

OMR verkfræðistofan, ehf er þessa daganna að hanna kaldastríðssafn sem fyrirhugað er að verði í gamla 

yfirmannaklúbbnum á keflavíkurflugvelli. Samþykki ríkisstjórnarinnar er fyrir þessu verkefni 

(http://m.vf.is/Frettir/46401/default.aspx) og hönnun á breytingu á húsnæðinu er á byrjunarstigi. 

Breytingarnar eru háðar samþykki nefndar um safnið. Umsjón á hönnuninni hefur Óli Þór Magnússon 

verkfræðingur og framkvæmdastjóri OMR verkfræðistofunnar, ehf. 
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Viðauki D 
 

 

 

 

 

 

 

Gamlar teikningar af húsnæðinu. 
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Viðauki E 
 

 

 

 

 

 

 

Leiðni- og varmatapsreikningar 

  



Lokaverkefni VI LOK 1006
Kaldastríðssafn - Loftræsting.

Viðhengi E,
Leiðni og varmatapsreikningar.

 VARMATAPSREIKNINGAR

Kaldastíðssafn [1, bls 215]

Veggir Veggir Vegg Herb Herb Herb Gólf y. Gólf  i. Þak Kuldabr. Glug. Dyr Rúmml. Loftsk Álag Vegg Gólf y. Gólf i. Þak Kuldabr. Gluggar Dyr Loftsk  Álag Samt

Lengd Hæð m² Lengd Breidd m² m² m² m² m m² m² m3 fj./klst % W W W W W W W W W W

Skrifstofa 15,1 3,19 48 5,06 2,49 12,6 2,5 10,1 14,4 2,5 1,61 0 40 0,8 3% 501 29 22 128 38 113 0 376 20 1227

Geymsla 1-
innveggir

15,3 3,19 49 5,06 2,58 13,1 2,6 10,5 14,9 5,2 1,61 0 42 0,8 3% 0 31 22 133 78 113 0 390 5 771

Geymsla 2-
innveggir

20,6 3,19 66 6,22 4,06 25,3 0 25,3 28,8 0,0 0 0 81 0,8 3% 0 0 54 256 0 0 0 754 2 1066

Ræsting-
innveggir

10,6 3,19 34 2,95 2,37 7,0 0 7,0 8,0 0,0 0 0 22 0,8 3% 0 0 15 71 0 0 0 209 0 295

Tölvuherbergi-
innveggir

10,6 3,19 34 2,95 2,37 7,0 0 7,0 8,0 0,0 0 0 22 0,8 3% 0 0 15 71 0 0 0 209 0 295

Salur - stærri 43,5 3,19 139 26,4 14,2 374,8 43,44 331,4 427,3 86,9 10,34 3,87 1196 0,8 3% 1341 510 712 3806 1303 723 406 11191 111 20104

Salur - minni 57,2 4,36 249 22,71 15,2 254,0 51,67 202,3 393,5 103,3 0 13,6 1105 0,8 3% 2538 607 435 3505 1550 0 1428 10347 150 20560

Samtals 618 694 100 593 895 95 13,6 4 2508  4380 1177 1275 7970 2969 949 1834 23475 288 44319

Kólnunartölur halli 
Veggur Þak Gólf ytra Gólf innra

Efni Lambda þykkt Mótstaða Efni LambdaÞykkt Mótstaða Efni Lambda Þykkt Mótstaðadypi>0,5m,  mj=1,2m²°C/W Efni Lambda Þykkt Mótstaðadýpi>0,5m mj=1,9m²°C/W
 W/m²°C m m²°C/W  W/m²°Cm m²°C/W m²°C/W m  W/m²°C m

Tréklæðning 0,300 0,025 0,0833 klæðni   0,40 mótst.jarðv 0,700 mótst.jarðv 1,200
Tex 0,200 0,020 0,1000 einangr 0,05 0,18 3,79 mótst inni 0,130 mótst inni 0,130
Steinull 0,053 0,150 2,8302 klæðni 0,15 0,02 0,13 ein.u.plötu 0,050 0,100 2,000 einangr.sökkuls0,050 0,200 4,000
Gypsplata+þol
plast 0,150 0,010 0,0667

mótst 
úti 0,04 plata 1,700 0,120 0,071 ein.u.plötu 0,050 0,075 1,500

Mótst úti 0,0400 mótst 0,13 gólfílögn 1,000 0,030 0,030 plata 1,700 0,120 0,071
Mótst inni 0,1300 gólfefni 0,400 0,020 0,050 gólfílögn 1,000 0,030 0,030

gólfefni 0,400 0,020 0,050
mótst samt. 3,250 mótst samt. 4,49 mótst samt. 2,981 mótst samt. 6,981
U gildi W/m²°C 0,308 U gildi W/m²°C 0,22 U gildi W/m²°C 0,336 U gildi W/m²°C 0,143

[1] - Varmaeinangrun húsa, Rit nr.30 RB, Reykjavík 1992 III Útgáfa ∆t K Varmatap W/m2 Varmatap á m
2 71,7 W

·          Útveggir U = 0,4 [W/(m2·K)] 35 10 Varmatap á m
3 17,7 W

·          Þök U = 0,2 [W/(m2·K)] 40 8

·          Gólf á fyllingu U = 0,3 [W/(m2·K)] 35 3 Hurðir reiknaðar ∆t*3*A

·          Gólf að upphituðu rými U = 0,2 [W/(m2·K)] 35 3 Gluggar og hurðir snúa í suður og suðvestur og hafa þannig enga hækkun á loftskiptavaramtapi.

·          Gólf að útilofti U = 0,2 [W/(m2·K)] 15 8 Loftskipti eru margfölduð með 11,7 og hvað er það?  Svar =1,2*35*1007/3600

·          Gluggar (karmar og gler, vegið meðaltal – k-glerU = 2,0 [W/(m2·K)] 35 68-95 (kg/m3 lofts * ∆t*joule*sek)

·          Hurðir U = 3,0 [W/(m2·K)] 35 70-80

* Lárétt

Golf Y = 1.mr frá útvegg

Gólf i = Gólf í upphituðu rými

Stærð salanna er miðað við mestu lengd og breidd og m2 eru reiknaðir af teikningu en ekki margföldun þeirra mála

Herbergi

Kristján Lars Kristjansson Excel skjal
Véliðnfræði
Vorið 2011
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Lokaverkefni VI LOK 1006
Kaldastríðssafn - Loftræsting

Viðauki F,
Loftskiptareikningar verkefnisins

[4] bls 118, talfa 7.13 Mengun pr. mann 0,02 m3 CO2/klst·pers:

Verkefni: [1] bls 32 Mengun í innblástri 0,00033 PPM Verkefni:
VI LOK 1006 [1] bls 32 Mengun í byrjun 0,00033 PPM VI LOK 1006

[4] bls 110, talfa 7.4 Lux í wött - deilt í lux með 15,8 LUX/W

[1] bls 180 Lágmarksloftskipti 0,8 1/klst

Hitamunur inni og úti: 35 °C 20°C+15°C Dálkur L15:23

Hitamunur Herb/kæling: 5 °C Dálkur L15:23

Ákveðin Undirkæling 8 °C  

[1] bls 180 Min loft pr.pers 10 l/s

[4] bls 111, talfa 7.3 Fjölldi per á m2
5 Pers 74% Nýting ákveðin

[4] bls 109, talfa 7.2 Varmi frá pers 120 W Rakavarmi 84W dregin frá

Flatar- 
mál

Loft- 
hæð

Rúm- 
mál

Fjöldi 
pers

Viðveru- 
tími Lýsing

Annar 
varmi Varmatap

Varma- 
myndun Kæliþörf

Álag pr. 
M²

Loft 
v/kæl

Loft 
v/pers

0,8 

loftsk Valið    loftstr

Loft pr 
m²

Loft- 
skipti

Loft/ 
pers

CO2 
mettun

  
m² m m3

klst lux W W W W W/m² l/s l/s l/s l/s ppm
Skrifstofa 13 3,2 40 2 7 300 240 1227 719       544       43 56 20 9 Skrifstofa 30 2,38 2,69 15,00 370

Geymsla 1 13 3,2 42 1 2 300 771 368       258       20 27 10 9 Geymsla 1 27 2,05 2,31 26,71 206

Geymsla 2 25 3,2 81 1 2 300 1066 599       447       18 46 10 18 Geymsla 2 40 1,58 1,79 40,00 135

Ræsting 7 3,2 22 1 3 300 295 253       211       30 22 10 5 Ræsting 30 4,30 4,85 30,11 185

Tölvuherbergi 7 3,2 22 1 2 300 2500 295 2.753    2.711    387 281 10 5 Tölvuherbergi 30 4,29 4,84 30,00 185

Salur - stærri 375 3,2 1196 75 3 600 20104 23.228   20.356   54 2110 750 266 Salur - stærri 1561 4,17 4,70 20,83 267

Salur - minni 254 4,4 1106 51 3 600 20560 15.717   12.780   50 1325 507 246 Salur - minni 980 3,87 3,19 19,33 287

SAMTALS/Meðalt 693 2508 132 2700 2740 44.319   43.637   37.306   86 3867 1317 557 SAMTALS 2698 23 24 182 ?

[1] Varmaeinangrun húsa, Rit nr.30 RB, Reykjavík 1992 III Útgáfa Stærð samstæðu 9.714        m3/klst
[4]   Ventilation Stäbi, 2 udgave, 5. Oplag 2008, Henning Hörup Sörensen, Ny Teknisk Forlag 2001

Annar varmi W

PC 140

Útvarp 100

Tölvubúnaður 2500 Upplýsngar frá OMR

Ákveðið er að loftskipti salanna verði 74% af mestu kröfum þar sem tími gesta og fjöldi þeirra er reiknaður samkvæmt mestu loftkælingar er þörf en vel yfir loftskiptum vegna fólks eingöngu.

HERBERGIHERBERGI

Kristján Lars Kristjánsson Excel skjal
Vorið
2011
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Nýting og aðrar upplýsingar varmaendurvinnsluhjóls 

a) Útreikningar á nýtingu varmahjóls 

b) Varmahjól 

c) Varmanýting 

 

  



ECONOVENT® 
The slide-in energy recovery rotary 

heat exchanger

The ECONOVENT® rotorcassette for all 
Air Handling Units
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ECONOVENT®

ECONOVENT®

- is marketing leader within the OEM 
market for rotors with optimal heat, - 
humidity and recovery of air.

- is the original rotary heat exchanger 
since 1956 and its characteristics is 
known as high recovery efficiency, low 
pressure drop, reliable technical datas 
and best operation features.

- completes now its broad family range 
by a robust rotorcassette for the OEM 
market.

- the cassette is available within rotorsi-
zes 300-2400 mm.

Rotorsizes
300-1090 mm
Design
- casing self-carry

ing in galv.sheet 
steel

- optimal rotordia
meter by every cm

- flexible outside 
casing dim for opti-
mal built-in rotorcass-
ette into the AHU block

- smooth outside casing - no outstick
- fitted with cable bushings
- with constant or variable drive speed.
- equipped with purging sector
- test-run before delivery from factory

The rotorcassette has from rotorsize 1100
mm a welded robust framework with
easy adjustment of rotor angle which
gives safe operation with lowest air lea-
kage. The cassette is made for one-piece
rotors and for horizontal airflow. The
rotorcassette may be ordered either with
constant or variable drive system.

Rotorsizes 1100-2400 mm
Design
- with welded 

robust framework
- galv. sheet steel as 

standard
- flexible outside 

casing dim for 
optimal built-in 
rotorcassette into 
the AHU block

- smooth outside casing 
no outstick

- adjustable rotor position 
- fitted with cable bushings
- with constant or variable drive speed
- equipped with purging sector
- test-run before delivery from factory
- lifting device available as accessory

Budget design recovers 65% heat, while standard perormance gives 75%
heat recovery at 3.0 m/s air velocity.

Possible rotors in one-piece aluminium design Delivery        Design/Performance
Material Budget Standard

Heat recovery - not hygroscopic Aluminium x x

Heat and humidity recovery - hygroscopic Aluminium x x

Industry epoxy design - not hygroscopic Epoxyband x x

Corrosive air - edge-reinforced rotor Aluminium x x

Marine type for ships - heat/cooling Aluminium x x

Tropical cooling - amplified hygroscopy Aluminium x

KLK
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General survey PUMK with rotorsizes
Airflow ranges with min - max rates

ECONOVENT® rotorcassette offers custo-
mers/tailermade rotorsizes for heat and
humidity recovery and flexible outside
casing dimensions per cm for best techni-
cal arrangement. The cassette is dellive-
red complete mounted as whole unit wit-
hout side panels. When drive unit is
ordered the unit is test run from factory.

Summery ECONOVENT®

rotorcassette

2000 3000 4000 5000 10 000 20 000 30 000 50 000

0.4 0.5 1 2 3 4 5 10 200.30.2

050
060

080

110
120

135
150

170
190

200
215

240

095

0.1 0.15

540 720 1080 1440

040

Air flow, m3/h

Air flow, m3/s

Size

Air velocity 2 m/s

Air velocity 4,5 m/s

The diagramme shows standard rotor sizes for the cassette unit.

Rotorsize mm Depth Design

300 - 1090 265 Self-carrying casing

1100 - 1600 285 With framework 30x30 mm

1610 - 2400 325 With framework 50x50 mm

Rotordiameter to be selected from standard range or optimal per cm

Casing Galvanized sheet steel, un-insulated

Limitation of casing dim Rotordiameter + min 100 mm

Outside cassette dim Flexible/optimal per each cm

Drive system Constant or variable speed



Dimensions – standard range

B
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Size 110 - 240

Size 060 - 095

Fläkt Woods AB, 551 84 Jönköping

Tel 036–19 30 00 Fax 036–19 31 88
Web www.flaktwoods.com
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Size A B C D E F Weigt kg Type
060 600 700 700 60 32 Self supporting
080 800 900 900 - 265 51 Steel
095 950 1050 1050 68
110 1100 1200 1200 111 Frame-
120 1200 1300 1300 129 work
135 1350 1450 1450 158
150 1500 1600 1600 190
170 1700 1800 1850 246 Reinforced
190 1900 2000 2050 297 frame-
200 2000 2100 2150 50x50 325 326 work
215 2150 2250 2300 100 373
240 2400 2500 2550 458

84
30x30 285

100
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Lokaverkefni VI LOK 1006
Kaldastríðssafn - Loftræsting.

Viðhengi G,
Nýting varmaendurvinnsluhjóls

Eðlisvarmi lofts við útihitastig að neðan kg/m3
1,367 1,341 1,316 1,292 1,269 1,247 1,225

(Ƥ=p/R.T)

Útihiti °C -15 -10 -5 0 5 10 15
Herbergishiti (óskgildi) °C 20 20 20 20 20 20 20

Varmanýtni ɳt 73% 73% 73% 73% 73% 73% 73%

Hiti útilofts eftir endurvinnslu °C 10,55 11,90 13,25 14,60 15,95 17,30 18,65
Innblásturshiti °C 16,00 16,00 16,00 16,00 16,00 16,00 16,00
Hitahækkun með hitaveitu °C 5,45 4,10 2,75 1,40 0,05 0,00 0,00

Afl frá hitaveitu. Engin varmanýtir kW 114,4 94,2 74,6 55,8 37,7 20,2 3,3

Afl frá hitaveitu með varmanýti kW 20,1 14,8 9,8 4,9 0,2 0,0 0,0
Afl frá varmanýti = Sparað hitaveituvatn kW 94,3 79,3 64,9 50,9 37,5 20,2 3,3
Hlutfall varmanýtir/hitaveita 0,8 0,8 0,9 0,9 1,0 1,0 1,0
Taflan er sett upp sem einfalt dæmi til að meta arðsemi varmanýtis í loftræstikerfi með eftirfarandi:

Innblástur m3/s 2,7

Útsog m3/s 2,42

Eðlisvarmi útsogslofts °C 1,204

HEIMILD

Bls 43, Oddur B. Björnsson "Loftræstikerfi -

VarmanýtisNýtni
tt

tt

útilof titiherbergish

útiloftitaflötloftef tirha

t _
)(

)( ð
=

−

−
=η

)(ð útiloftfrálofttútiloftlofta tttt −⋅= +η

Kristján Lars Kristjánsson Excel skjal
Véliðnfræði
Vorið 2011
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Lokaverkefni VI LOK 1006
Kaldastríðssafn - Loftræsting.

Viðhengi G,
Varmanýting og 

útreikningar

Útihitastig  °C -13 -12 -11 -10 -9 -8 -7 -6 -5 -4 -3 -2 -1 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23

Fjöldi Mælinga 
@3 klst

7 8 18 35 60 113 202 341 516 762 1094 1335 1422 2009 2313 2365 2564 2224 2394 2527 2657 2660 2743 2668 2295 1440 858 400 194 80 58 14 6 6 1 2 1 38392,16

0,532 0,608 1,369 2,662 4,563 8,594 15,364 25,936 39,246 57,956 83,207 101,536 108,153 152,799 175,920 179,875 195,011 169,151 182,081 192,197 202,084 202,312 208,625 202,921 174,551 109,522 65,257 30,423 14,755 6,085 4,411 1,065 0,456 0,456 0,076 0,152 0,076

Tími klst 1,597 1,825 4,107 7,986 13,690 25,783 46,091 77,807 117,737 173,867 249,620 304,609 324,460 458,397 527,761 539,626 585,032 507,454 546,243 576,590 606,252 606,936 625,875 608,762 523,654 328,567 195,771 91,269 44,265 18,254 13,234 3,194 1,369 1,369 0,228 0,456 0,228

Tímaskref klst 1,6 3,4 7,5 15,5 29,2 55,0 101,1 178,9 296,6 470,5 720,1 1024,7 1349,2 1807,6 2335,3 2875,0 3460,0 3967,4 4513,7 5090,3 5696,5 6303,5 6929,3 7538,1 8061,8 8390,3 8586,1 8677,4 8721,6 8739,9 8753,1 8756,3 8757,7 8759,1 8759,3 8759,7 8760,0

Dagar Fjöldi 0,1 0,1 0,3 0,6 1,2 2,3 4,2 7,5 12,4 19,6 30,0 42,7 56,2 75,3 97,3 119,8 144,2 165,3 188,1 212,1 237,4 262,6 288,7 314,1 335,9 349,6 357,8 361,6 363,4 364,2 364,7 364,8 364,9 365,0 365,0 365,0 365,0

Meðalhiti  °C -13,5 -12,5 -11,5 -10,5 -9,5 -8,5 -7,5 -6,5 -5,5 -4,5 -3,5 -2,5 -1,5 -0,5 0,5 1,5 2,5 3,5 4,5 5,5 6,5 7,5 8,5 9,5 10,5 11,5 12,5 13,5 14,5 15,5 16,5 17,5 18,5 19,5 20,5 21,5 22,5

Heildarorka til 

upphitunar 
kWst 153 169 368 689 1.137 2.057 3.527 5.700 8.243 11.606 15.850 18.350 18.489 24.628 26.637 25.478 25.717 20.655 20.455 19.714 18.754 16.799 15.285 12.885 9.378 4.814 2.231 743 216 30 0 0 0 0 0 0 0 330.756      

Upphitun blásara 5,2 5,9 13,4 26,0 44,6 84,0 150,1 253,4 383,4 566,1 812,8 991,9 1.056,5 1.492,6 1.718,5 1.757,1 1.905,0 1.652,4 1.778,7 1.877,5 1.974,1 1.976,3 2.038,0 1.982,3 1.705,1 1.069,9 637,5 297,2 144,1 59,4 43,1 10,4 4,5 4,5 0,7 1,5 0,7 28.524        302.231              

Varmaskiptir 128 142 309 582 966 1.758 3.033 4.935 7.188 10.202 14.054 16.425 16.724 22.539 24.695 23.967 24.593 20.126 20.366 20.127 19.721 18.301 17.384 15.462 12.055 6.783 3.576 1.450 598 203 116 20 5 2 0 0 0
Heitavatns orka 

vegna hitunar á 2,7 

m3/s í 16°C með kWst 20,34 21,64 45,07 80,61 126,16 214,93 343,68 511,77 670,90 837,89 983,50 932,36 707,86 597,05 223,40 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 6.317          

Keflavík - en á þriggja tíma fresti. Upphafsdagur töflunnar er 1. janúar 1998. Strangt tekið ætti að normalísera 

töflurnar miðað við árstíma (það að janúar 2011 er inni í töflunum - og þar með 14 janúarmánuðir - en ekki 13

m /s í 16°C með 
73% nýtni 
varmaendurvinnsl
uhjóls.

kWst 20,34 21,64 45,07 80,61 126,16 214,93 343,68 511,77 670,90 837,89 983,50 932,36 707,86 597,05 223,40 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 6.317          

Herbergishiti  °C           20,00         20,00       20,00       20,00         20,00        20,00        20,00        20,00        20,00        20,00        20,00        20,00        20,00        20,00        20,00        20,00        20,00         20,00         20,00        20,00        20,00        20,00        20,00        20,00        20,00        20,00        20,00        20,00        20,00        20,00        20,00        20,00        20,00        20,00        20,00        20,00        20,00     
Hiti útilofts eftir 
varmanýtir

 °C           11,09         11,36       11,63       11,90         12,17        12,44        12,71        12,98        13,25        13,52        13,79        14,06        14,33        14,60        14,87        15,14        15,41         15,68         15,95        16,22        16,49        16,76        17,03        17,30        17,57        17,84        18,11        18,38        18,65        18,92        19,19        19,46        19,73        20,00        20,27        20,54        20,81     

Varmanýtni hjóls nt% 73,0% 73,0% 73,0% 73,0% 73,0% 73,0% 73,0% 73,0% 73,0% 73,0% 73,0% 73,0% 73,0% 73,0% 73,0% 73,0% 73,0% 73,0% 73,0% 73,0% 73,0% 73,0% 73,0% 73,0% 73,0% 73,0% 73,0% 73,0% 73,0% 73,0% 73,0% 73,0% 73,0% 73,0% 73,0% 73,0% 73,0%
Innblástur  °C           16,00         16,00       16,00       16,00         16,00        16,00        16,00        16,00        16,00        16,00        16,00        16,00        16,00        16,00        16,00        16,00     16,00 16,00 16,00 16,00 16,00 16,00 16,00 16,00 16,00    16,00        16,00        16,00        16,00        16,00        16,00        16,00        16,00        16,00        16,00        16,00        16,00     
Hitahækkun með 
hitaveitu

 °C             4,91           4,64         4,37         4,10           3,83          3,56          3,29          3,02          2,75          2,48          2,21          1,94          1,67          1,40          1,13          0,86     0,59 0,32 0,05 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 47,12          

Afl frá hitaveitu ef 
ekki er varmanýtir

kW           93,96         90,72       87,48       84,24         81,00        77,76        74,52        71,28        68,04        64,80        61,56        58,32        55,08        51,84        48,60        45,36        42,12         38,88         35,64        32,40        29,16        25,92        22,68        19,44        16,20        12,96          9,72          6,48     3,24 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 38,09          

Hitunarkostnaður 
án varmanýtis

Kr

Afl frá hitaveitu 
með varmanýti

kW           15,91         15,03       14,16       13,28         12,41        11,53        10,66          9,78          8,91          8,04          7,16          6,29          5,41          4,54          3,66          2,79          1,91           1,04           0,16               -               -               -               -     0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 4,13            

Hitunarkostnaður 
með varmanýtis

Kr

Afl frá varmanýti = 
sparað 
hitaveituvatn

kW           78,05         75,69       73,32       70,96         68,59        66,23        63,86        61,50        59,13        56,76        54,40        52,03        49,67        47,30        44,94        42,57        40,21         37,84         35,48        32,40        29,16        25,92        22,68        19,44        16,20        12,96          9,72          6,48     3,24 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 1.256,73     

Sparnaður á heitu 
vatni

Kr

Hlutfall 
varmanýtir/hitaveit
a

0,83 0,83 0,84 0,84 0,85 0,85 0,86 0,86 0,87 0,88 0,88 0,89 0,90 0,91 0,92 0,94 0,95 0,97 1,00 1,00 1,00 1,00 1,00 1,00 1,00 1,00 1,00 1,00 1,00 1,00 1,00 1,00 1,00 1,00 1,00 1,00 1,00 0,94            

LOFT

Innblástur í  m3/s 2,70
Útsog  m3/s 2,43

Herbergishiti  °C 20,00
Innblásturshitasti

g
 °C 16,00

16,00 16,00 16,00 16,00 16,00 16,00 16,00 16,00 16,00 16,00 16,00 16,00 16,00 16,00 16,00 16,00 16,00 16,00 16,00 16,00 16,00 16,00 16,00 16,00 16,00 16,00 16,00 16,00 16,00 16,00 16,00 16,00 16,00 16,00 16,00 16,00

Varmanýtni hjóls nt% 73,00

HITAVEITA

Eðlisvarmi vatns
4186J/kg

·K
4,186

Hitastig inn  °C 78,00
Hitastig út  °C 34,00

Massastreymi lítrar 1000,00
Dæmi: 1m3/s við 

75°C inn og 
35°C út

kW     184.184     

P=q=m * c * ∆t =>

VERÐ KR

Hitaveita m
3       101,40     

Vsk 7%           7,10     
Orkuskattur 2%           2,03     

Mælagjald og 
Ári       16.999     
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Gráðustundir á Keflavíkurflugvelli  1.jan.1998-1.feb.2011

Mælagjald og 
viðhald m.vsk

Ári       16.999     

VSK 7%         1.190     
Samtals 

mælagjald 
Dag         49,83     

Hitaveita 
samtals

m
3       110,53     

Upphitun frá 
blásaram.

°C
1

Rafmagn kWst

VSK 7% -15
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Kristján Lars Kristjánsson Excel skjal
Véliðnfræði,

Vorið 2011
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Lokaverkefni VI LOK 1006
Kaldastríðssafn - Loftræsting.

Viðhengi H
Gráðudagatafla, bls 2

Útihiti Mæling á 3 
tíma fresti

Fjöldi 
mælinga 
per klst 

miðað við 
tímabilið*

Tímaskref Tími Dagar Meðalhiti Upphitun 
blásara til 
frádráttar 

heildarorku.

Orka vegna 
upphitunar 

2,7 m/s í 16°C

°C Fjöldi Klst klst Klst Fjöldi °C °C Kwst
-13 7           0,532 1,597 1,6 0,1 -13,5 4,7 149,0
-12 8           0,608 1,825 3,4 0,1 -12,5 5,4 164,4
-11 18         1,369 4,107 7,5 0,3 -11,5 12,1 356,4
-10 35         2,662 7,986 15,5 0,6 -10,5 23,5 667,0
-9 60         4,563 13,690 29,2 1,2 -9,5 40,2 1.098,8
-8 113       8,594 25,783 55,0 2,3 -8,5 75,7 1.985,3
-7 202       15,364 46,091 101,1 4,2 -7,5 135,3 3.398,6
-6 341       25,936 77,807 178,9 7,5 -6,5 228,5 5.483,3
-5 516       39,246 117,737 296,6 12,4 -5,5 345,7 7.913,2
-4 762       57,956 173,867 470,5 19,6 -4,5 510,5 11.118,5
-3 1.094    83,207 249,620 720,1 30,0 -3,5 733,0 15.148,4
-2 1.335    101,536 304,609 1024,7 42,7 -2,5 894,5 17.491,6
-1 1.422    108,153 324,460 1349,2 56,2 -1,5 952,7 17.572,9
0 2.009    152,799 458,397 1807,6 75,3 -0,5 1346,0 23.331,4
1 2.313    175,920 527,761 2335,3 97,3 0,5 1549,7 25.140,0
2 2.365    179,875 539,626 2875,0 119,8 1,5 1584,6 23.944,5
3 2.564    195,011 585,032 3460,0 144,2 2,5 1717,9 24.050,5
4 2.224    169,151 507,454 3967,4 165,3 3,5 1490,1 19.205,6
5 2.394    182,081 546,243 4513,7 188,1 4,5 1604,0 18.891,5
6 2.527    192,197 576,590 5090,3 212,1 5,5 1693,1 18.059,8
7 2.657    202,084 606,252 5696,5 237,4 6,5 1780,2 17.010,9
8 2.660    202,312 606,936 6303,5 262,6 7,5 1782,2 15.049,8
9 2.743    208,625 625,875 6929,3 288,7 8,5 1837,8 13.477,4

10 2.668    202,921 608,762 7538,1 314,1 9,5 1787,6 11.122,7
11 2.295    174,551 523,654 8061,8 335,9 10,5 1537,7 7.859,2
12 1.440    109,522 328,567 8390,3 349,6 11,5 964,8 3.859,2
13 858       65,257 195,771 8586,1 357,8 12,5 574,9 1.660,7
14 400       30,423 91,269 8677,4 361,6 13,5 268,0 476,4
15 194       14,755 44,265 8721,6 363,4 14,5 130,0 86,7
16 80         6,085 18,254 8739,9 364,2 15,5 53,6 0,0
17 58         4,411 13,234 8753,1 364,7 16,5 38,9 0,0
18 14         1,065 3,194 8756,3 364,8 17,5 9,4 0,0
19 6           0,456 1,369 8757,7 364,9 18,5 4,0 0,0
20 6           0,456 1,369 8759,1 365,0 19,5 4,0 0,0
21 1           0,076 0,228 8759,3 365,0 20,5 0,7 0,0
22 2           0,152 0,456 8759,7 365,0 21,5 1,3 0,0
23 1           0,076 0,228 8760,0 365,0 22,5 0,7 0,0

25.723 305.774Alls kWst/ár:

Kristján Lars Kristjánsson Excel skjal
Véliðnfræði,

Vorið 2011
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From:   Kristján L Kristjánsson [kristjanlk06@ru.is]
Sent:   24. apríl 2011 16:23
To:     klk@isl.is
Subject:        FS: SV: SV: tíðni hita
Attachments:    hiti_rvk.txt; hiti_kef.txt

________________________________
Frá: Trausti Jónsson [trausti@vedur.is]
Sent: 8. febrúar 2011 21:25
Viðtakandi: Kristján L Kristjánsson
Efni: Re: SV: SV: tíðni hita

Sæll vertu.
  Hér eru gögnin (í viðhengjum) aftur án halans frá yfirstandandi ári og þar með án gallans sem 
ég minntist á.
Bestu kveðjur,
   Trausti

________________________________
Frá: "Kristján L Kristjánsson" <kristjanlk06@ru.is>
Til: "Trausti Jónsson" <trausti@vedur.is>
Sent: Þriðjudagur, 8. Febrúar, 2011 20:08:53
Efni: SV: SV: tíðni hita

Sæll Trausti,

Þakka þér kærlega fyrir aðstoðina.

Kv,
Kristján Lars Kristjánsson

________________________________
Frá: Trausti Jónsson [trausti@vedur.is]
Sent: 8. febrúar 2011 17:53
Viðtakandi: Kristján L Kristjánsson
Efni: Re: SV: tíðni hita

Sæll vertu.
  Hér eru tölur frá Keflavík - en á þriggja tíma fresti. Upphafsdagur beggja taflanna er 1. janúar 

file:///C|/Háskóli%20Reykjavíkur/SKIL%20Á%20LOKAVER...eðurstofu%20Íslands/FS%20SV%20SV%20tíðni%20hita.txt (1 of 5) [5.5.2011 22:49:56]
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1998 (en ekki 1997) eins og ég sagði í fyrra bréfi. Strangt tekið ætti að normalísera töflurnar 
miðað við árstíma (það að janúar 2011 er inni í töflunum - og þar með 14 janúarmánuðir - en ekki 
13 - bjagar þær smávegis).
  Bestu kveðjur,
   Trausti

Keflavík
STOD    hiti    fjöldi
990    -13,0    7
990    -12,0    8
990    -11,0    18
990    -10,0    35
990    -9,0    60
990    -8,0    113
990    -7,0    202
990    -6,0    341
990    -5,0    516
990    -4,0    762
990    -3,0    1094
990    -2,0    1335
990    -1,0    1422
990    0,0    2009
990    1,0    2313
990    2,0    2365
990    3,0    2465
990    4,0    2224
990    5,0    2394
990    6,0    2527
990    7,0    2657
990    8,0    2660
990    9,0    2743
990    10,0    2668
990    11,0    2295
990    12,0    1440
990    13,0    858
990    14,0    400
990    15,0    194
990    16,0    80
990    17,0    58
990    18,0    14
990    19,0    6
990    20,0    6
990    22,0    1

file:///C|/Háskóli%20Reykjavíkur/SKIL%20Á%20LOKAVER...eðurstofu%20Íslands/FS%20SV%20SV%20tíðni%20hita.txt (2 of 5) [5.5.2011 22:49:56]



file:///C|/Háskóli%20Reykjavíkur/SKIL%20Á%20LOKAVERKEFNI/Viðhe...r%20frá%20Veðurstofu%20Íslands/FS%20SV%20SV%20tíðni%20hita.txt

990    23,0    2
990    24,0    1
alls    #    38293

________________________________
Frá: "Kristján L Kristjánsson" <kristjanlk06@ru.is>
Til: "Trausti Jónsson" <trausti@vedur.is>
Cc: "Guðrún Þórunn Gísladóttir" <gudrun@vedur.is>, "svar" <svar@vedur.is>
Sent: Þriðjudagur, 8. Febrúar, 2011 17:32:35
Efni: SV: tíðni hita

Þakka þér kærlega fyrir Trausti,

Taflan er ekkert vandamál. Þó það nú væri að maður legði smá vinnu sjálfur í þetta en tölulegu 
upplýsingarnar vantaði mig. Mundi vera þér þakklátur ef þú gætir skutlað til mín álíka tölum um 
Keflavíkurflugvöll. Takk fyrir mig.

Sendi að ganni með töfluna sem gerð var hjá ykkur á sínum tíma.

Kveðja,
Kristján Lars Kristjánsson

________________________________
Frá: Trausti Jónsson [trausti@vedur.is]
Sent: 8. febrúar 2011 16:49
Viðtakandi: Kristján L Kristjánsson
Afrit: Guðrún Þórunn Gísladóttir; svar
Efni: tíðni hita

Sæll,
  hér að neðan er tafla sem nær yfir athuganir á klukkustundarfresti í Reykjavík frá og með 1997 
til og með dagsins í dag. Bilum er skipað þannig að fjöldinn á við hitabilið frá hitatölunni í sömu línu 
og upp að næstu tölu ofan við. Dæmi: Hiti á bilinu 13,0-13,9 fellur í bilið sem sem tilfært er með 
tölunni 13, hiti á bilinu -1,0 til -0,1 fellur í bilið sem merkt er -1. Einnig er tilfærður fjöldi athugana 
alls þannig að þú átt le´tt með að finna tíðnina á hverju bili. Ég get útbúið ámóta töflu fyrir 
Keflavíkurflugvelli fyrir athuganir á 3 klst fresti. Ef þú átt erfitt með að afrita töfluna skal ég senda 
þér hana í sérstöku textaskjali.
  Bestu kveðjur,
Trausti J.

Subject: Fyrirspurn af vef.
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Lokaverkefni VI LOK 1006
Kaldastríðssafn - Loftræsting.

Viðhengi H,
Gráðudagatafla og 

útreikningar

Útihitastig  °C -13 -12 -11 -10 -9 -8 -7 -6 -5 -4 -3 -2 -1 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23

Fjöldi Mælinga 
@3 klst

7 8 18 35 60 113 202 341 516 762 1094 1335 1422 2009 2313 2365 2564 2224 2394 2527 2657 2660 2743 2668 2295 1440 858 400 194 80 58 14 6 6 1 2 1 38392,16

0,532 0,608 1,369 2,662 4,563 8,594 15,364 25,936 39,246 57,956 83,207 101,536 108,153 152,799 175,920 179,875 195,011 169,151 182,081 192,197 202,084 202,312 208,625 202,921 174,551 109,522 65,257 30,423 14,755 6,085 4,411 1,065 0,456 0,456 0,076 0,152 0,076

Tími klst 1,597 1,825 4,107 7,986 13,690 25,783 46,091 77,807 117,737 173,867 249,620 304,609 324,460 458,397 527,761 539,626 585,032 507,454 546,243 576,590 606,252 606,936 625,875 608,762 523,654 328,567 195,771 91,269 44,265 18,254 13,234 3,194 1,369 1,369 0,228 0,456 0,228

Tímaskref klst 1,6 3,4 7,5 15,5 29,2 55,0 101,1 178,9 296,6 470,5 720,1 1024,7 1349,2 1807,6 2335,3 2875,0 3460,0 3967,4 4513,7 5090,3 5696,5 6303,5 6929,3 7538,1 8061,8 8390,3 8586,1 8677,4 8721,6 8739,9 8753,1 8756,3 8757,7 8759,1 8759,3 8759,7 8760,0

Dagar Fjöldi 0,1 0,1 0,3 0,6 1,2 2,3 4,2 7,5 12,4 19,6 30,0 42,7 56,2 75,3 97,3 119,8 144,2 165,3 188,1 212,1 237,4 262,6 288,7 314,1 335,9 349,6 357,8 361,6 363,4 364,2 364,7 364,8 364,9 365,0 365,0 365,0 365,0

Meðalhiti  °C -13,5 -12,5 -11,5 -10,5 -9,5 -8,5 -7,5 -6,5 -5,5 -4,5 -3,5 -2,5 -1,5 -0,5 0,5 1,5 2,5 3,5 4,5 5,5 6,5 7,5 8,5 9,5 10,5 11,5 12,5 13,5 14,5 15,5 16,5 17,5 18,5 19,5 20,5 21,5 22,5

Heildarorka til 

upphitunar 
kWst 153 169 368 689 1.137 2.057 3.527 5.700 8.243 11.606 15.850 18.350 18.489 24.628 26.637 25.478 25.717 20.655 20.455 19.714 18.754 16.799 15.285 12.885 9.378 4.814 2.231 743 216 30 0 0 0 0 0 0 0 330.756      

Upphitun blásara 5,2 5,9 13,4 26,0 44,6 84,0 150,1 253,4 383,4 566,1 812,8 991,9 1.056,5 1.492,6 1.718,5 1.757,1 1.905,0 1.652,4 1.778,7 1.877,5 1.974,1 1.976,3 2.038,0 1.982,3 1.705,1 1.069,9 637,5 297,2 144,1 59,4 43,1 10,4 4,5 4,5 0,7 1,5 0,7 28.524        302.231              

Varmaskiptir 128 142 309 582 966 1.758 3.033 4.935 7.188 10.202 14.054 16.425 16.724 22.539 24.695 23.967 24.593 20.126 20.366 20.127 19.721 18.301 17.384 15.462 12.055 6.783 3.576 1.450 598 203 116 20 5 2 0 0 0
Heitavatns orka 

vegna hitunar á 2,7 

m3/s í 16°C með kWst 20,34 21,64 45,07 80,61 126,16 214,93 343,68 511,77 670,90 837,89 983,50 932,36 707,86 597,05 223,40 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 6.317          

Keflavík - en á þriggja tíma fresti. Upphafsdagur töflunnar er 1. janúar 1998. Strangt tekið ætti að normalísera 

töflurnar miðað við árstíma (það að janúar 2011 er inni í töflunum - og þar með 14 janúarmánuðir - en ekki 13

m /s í 16°C með 
73% nýtni 
varmaendurvinnsl
uhjóls.

kWst 20,34 21,64 45,07 80,61 126,16 214,93 343,68 511,77 670,90 837,89 983,50 932,36 707,86 597,05 223,40 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 6.317          

Herbergishiti  °C           20,00         20,00       20,00       20,00         20,00        20,00        20,00        20,00        20,00        20,00        20,00        20,00        20,00        20,00        20,00        20,00        20,00         20,00         20,00        20,00        20,00        20,00        20,00        20,00        20,00        20,00        20,00        20,00        20,00        20,00        20,00        20,00        20,00        20,00        20,00        20,00        20,00     
Hiti útilofts eftir 
varmanýtir

 °C           11,09         11,36       11,63       11,90         12,17        12,44        12,71        12,98        13,25        13,52        13,79        14,06        14,33        14,60        14,87        15,14        15,41         15,68         15,95        16,22        16,49        16,76        17,03        17,30        17,57        17,84        18,11        18,38        18,65        18,92        19,19        19,46        19,73        20,00        20,27        20,54        20,81     

Varmanýtni hjóls nt% 73,0% 73,0% 73,0% 73,0% 73,0% 73,0% 73,0% 73,0% 73,0% 73,0% 73,0% 73,0% 73,0% 73,0% 73,0% 73,0% 73,0% 73,0% 73,0% 73,0% 73,0% 73,0% 73,0% 73,0% 73,0% 73,0% 73,0% 73,0% 73,0% 73,0% 73,0% 73,0% 73,0% 73,0% 73,0% 73,0% 73,0%
Innblástur  °C           16,00         16,00       16,00       16,00         16,00        16,00        16,00        16,00        16,00        16,00        16,00        16,00        16,00        16,00        16,00        16,00     16,00 16,00 16,00 16,00 16,00 16,00 16,00 16,00 16,00    16,00        16,00        16,00        16,00        16,00        16,00        16,00        16,00        16,00        16,00        16,00        16,00     
Hitahækkun með 
hitaveitu

 °C             4,91           4,64         4,37         4,10           3,83          3,56          3,29          3,02          2,75          2,48          2,21          1,94          1,67          1,40          1,13          0,86     0,59 0,32 0,05 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 47,12          

Afl frá hitaveitu ef 
ekki er varmanýtir

kW           93,96         90,72       87,48       84,24         81,00        77,76        74,52        71,28        68,04        64,80        61,56        58,32        55,08        51,84        48,60        45,36        42,12         38,88         35,64        32,40        29,16        25,92        22,68        19,44        16,20        12,96          9,72          6,48     3,24 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 38,09          

Hitunarkostnaður 
án varmanýtis

Kr

Afl frá hitaveitu 
með varmanýti

kW           15,91         15,03       14,16       13,28         12,41        11,53        10,66          9,78          8,91          8,04          7,16          6,29          5,41          4,54          3,66          2,79          1,91           1,04           0,16               -               -               -               -     0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 4,13            

Hitunarkostnaður 
með varmanýtis

Kr

Afl frá varmanýti = 
sparað 
hitaveituvatn

kW           78,05         75,69       73,32       70,96         68,59        66,23        63,86        61,50        59,13        56,76        54,40        52,03        49,67        47,30        44,94        42,57        40,21         37,84         35,48        32,40        29,16        25,92        22,68        19,44        16,20        12,96          9,72          6,48     3,24 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 1.256,73     

Sparnaður á heitu 
vatni

Kr

Hlutfall 
varmanýtir/hitaveit
a

0,83 0,83 0,84 0,84 0,85 0,85 0,86 0,86 0,87 0,88 0,88 0,89 0,90 0,91 0,92 0,94 0,95 0,97 1,00 1,00 1,00 1,00 1,00 1,00 1,00 1,00 1,00 1,00 1,00 1,00 1,00 1,00 1,00 1,00 1,00 1,00 1,00 0,94            

LOFT

Innblástur í  m3/s 2,70
Útsog  m3/s 2,43

Herbergishiti  °C 20,00
Innblásturshitasti

g
 °C 16,00

16,00 16,00 16,00 16,00 16,00 16,00 16,00 16,00 16,00 16,00 16,00 16,00 16,00 16,00 16,00 16,00 16,00 16,00 16,00 16,00 16,00 16,00 16,00 16,00 16,00 16,00 16,00 16,00 16,00 16,00 16,00 16,00 16,00 16,00 16,00 16,00

Varmanýtni hjóls nt% 73,00

HITAVEITA

Eðlisvarmi vatns
4186J/kg

·K
4,186

Hitastig inn  °C 78,00
Hitastig út  °C 34,00

Massastreymi lítrar 1000,00
Dæmi: 1m3/s við 

75°C inn og 
35°C út

kW     184.184     

P=q=m * c * ∆t =>

VERÐ KR

Hitaveita m
3       101,40     

Vsk 7%           7,10     
Orkuskattur 2%           2,03     

Mælagjald og 
Ári       16.999     
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Gráðustundir á Keflavíkurflugvelli  1.jan.1998-1.feb.2011
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Ári       16.999     

VSK 7%         1.190     
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m
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Hitastig (°C)

Kristján Lars Kristjánsson Excel skjal
Véliðnfræði,

Vorið 2011
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eQ Air handling unit 	 CATALOGUE

Fan charts
Plenum fan EQLK

For information about system loss, see product selection tool ACON.
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eQ Air handling unit 	 CATALOGUE

e=1 e=2

EQLK Plenum fan Centriflow Plus®

Dimensions and weights (mm and kg)



eQ Air handling unit 	 CATALOGUE
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EQLK Plenum fan Centriflow Plus®

				      								         
				     Empty	   Door	 Door	 Panel	 Panel				    i=3
				       section									       
	 Size      		  Fan		  e=1	 e=2	 e=1	 e=2				    e=1	 e=2	 e=1	  e=2	  Weight
	 aaa	 b	 size	 A	 B	 B	 C	 C	 D	 E	 G	 H	 H	 L	 L

	 005	 2	 025	 50	 400	 400	 150	 250	 185	 500	 300	 100	 200	 550	 650	 23

	
008

	 2	 028	 100	 400	 400	 150	 250	
185

	
800

	
400

	
100	 200	

550	 650	 32 

		  3	 031	 100	 400	 400	 200	 300							       600	 700	 34

	
009

	 2	 028	 100	 400	 400	 150	 250	
185

	
500

	
400

	
100	 200

	 550	 650	 30	 

		  3	 031	 100	 400	 400	 200	 300							       600	 700	 32

	
011

	 2	 035	 100	 400	 400	 250	 350	
200

	
800

	
400

	
100

	
200

	 650	 750	 48	 

		  3	 040	 100	 400	 500	 300	 300							       700	 800	 50

	
014

	 2	 035	 200	 400	 500	 300	 300	
185

	
800

	
500

	
100	 200

	 700	 800	 48	 

		  3	 040	 200	 400	 500	 300	 300							       700	 800	 50

	
018

	 2	 040	 200	 400	 500	 300	 300	
185

	
1100

	
500	 100	 200

	 700	 800	 56	 

		  3	 045	 200	 450	 550	 300	 300							       750	 850	 66

	
020

	 2	 040	 200	 400	 500	 300	 300	
185

	
800

	
600	

50	 150	 700	 800	 54	 

		  3	 045	 200	 450	 550	 300	 300					     75	 175	 750	 850	 64

	
023

	 2	 050	 200	 500	 600	 350	 350	
185

	
1400

	
600	 100	 200

	 850	 950	 79	 

		  3	 056	 200	 600	 700	 300	 300							       900	 1000	 95

	
027

	 2	 050	 250	 500	 600	 350	 350	
185

	
1100

	
600

	 100	 200	 850	 950	 79	 

		  3	 056	 300	 600	 700	 300	 300					     150	 250	 900	 1000	 94

	
032

	 2	 056	 300	 600	 700	 300	 300	
200

	
1400

	
800	

50	 150	 900	 1000	 98	 

		  3	 063	 300	 600	 700	 350	 350					     75	 175	 950	 1050	 109

	
036

	 2	 056	 300	 600	 700	 300	 300	
185

	
1100	 800	

50	 150	 900	 1000	 99	 

		  3	 063	 300	 600	 700	 350	 350					     75	 175	 950	 1050	 109

	
041

	 2	 063	 300	 600	 700	 350	 350	
185

	
1700

	
800

	 75	 175	 950	 1050	 115	

		  3	 071	 350	 600	 700	 400	 400					     100	 200	 1000	 1100	 134

	
045

	 2	 063	 300	 600	 700	 450	 450	
185

	
1400

	
800	 150	 250

	 1050	 1150	 114	

		  3	 071	 400	 600	 700	 550	 550							       1150	 1250	 129

	
050

	 2	 071	 300	 600	 700	 550	 550	
185

	
2000

	
800

	 150	 250	 1150	 1250	 140	

		  3	 080	 300	 700	 700	 500	 600					     200	 300	 1200	 1300	 155

	
054

	 2	 071	 400	 600	 700	 550	 550	
185

	
1700

	
1000

	 75	 175	 1150	 1250	 138	

		  3	 080	 400	 700	 700	 500	 600					     100	 200	 1200	 1300	 152

	
056

	 2	 071	 400	 600	 700	 550	 550	
185

	
1400

	
1000

	 75	 175	 1150	 1250	 135	

		  3	 080	 400	 700	 700	 500	 600					     100	 200	 1200	 1300	 150

	
063

	 2	 071	 400	 600	 700	 550	 550	
185

	
2000

	
1000	 100	 200

	 1150	 1250	 156	

		  3	 080	 400	 700	 700	 500	 600							       1200	 1300	 157

	
068

	 2	 080	 400	 700	 700	 550	 550	
185

	
1700

	
1000	 100	 200

	 1200	 1300	 159	

		  3	 090	 400	 700	 700	 500	 600							       1200	 1300	 193

	
072

	 2	 071	 400	 600	 700	 550	 550	
200

	
2200

	
1000

	 75	 175	 1150	 1250	 152	

		  3	 080	 400	 700	 700	 500	 600					     100	 200	 1200	 1300	 165

	
079

	 2	 080	 400	 700	 700	 500	 600	
185

	
2000

	
1000	

100	 200	 1200	 1300	 203	

		  3	 090	 400	 700	 700	 750	 850					     200	 300	 1400	 1500	 241

	
090

	 2	 090	 400	 700	 700	 750	 850	
200

	
2200

	
1200	 100	 200

	 1400	 1500	 211	

		  3	 100	 400	 700	 700	 850	 950							       1450	 1550	 253	

  

e=1 Rubber anti vibration		  e=2	 Steel spring anti vibration 	

Dimensions and weights (mm and kg)



	Fläkt Woods	 8627 GB 2010.06	 142	 Specifications are subject to alteration without notice

eQ Air handling unit 	 CATALOGUE

				      								         
				     Empty	   Door	 Door	 Panel	 Panel				    i=3
				       section									       
	 Size      		  Fan		  e=1	 e=2	 e=1	 e=2				    e=1	 e=2	 e=1	  e=2	  Weight
	 aaa	 b	 size	 A	 B	 B	 C	 C	 D	 E	 G	 H	 H	 L	 L

EQLK Plenum fan Centriflow Plus®

				      								         
				      Empty	   Door	 Door	 Panel	 Panel				    i=5
				      section									       
	 Size      		  Fan		  e=1	 e=2	 e=1	 e=2				    e=1	 e=2	 e=1	  e=2	 Weight
	 aaa	 b	 size	 A	 B	 B	 C	 C	 P	 N	 M	 K	 K	 L	 L

	 005	 2	 025	 50	 400	 400	 150	 250	 88	 300	 400	 75	 175	 550	 650	 23

	
008

	 2	 028	 100	 400	 400	 150	 250	
88

	
400

	
400

	
75	 175	

550	 650	 32 

		  3	 031	 100	 400	 400	 200	 300							       600	 700	 34

	
009

	 2	 028	 100	 400	 400	 150	 250	
88

	
600

	
400

	
75	 175

	 550	 650	 30	 

		  3	 031	 100	 400	 400	 200	 300							       600	 700	 32

	
011

	 2	 035	 100	 400	 400	 250	 350	
88

	
500

	
500

	
75

	
175

	 650	 750	 48	 

		  3	 040	 100	 400	 500	 300	 300							       700	 800	 50

	
014

	 2	 035	 200	 400	 500	 300	 300	
88

	
600

	
600

	
50	 150

	 700	 800	 48	 

		  3	 040	 200	 400	 500	 300	 300							       700	 800	 50

	
018

	 2	 040	 200	 400	 500	 300	 300	
88

	
600

	
600	

50
	

150	 700	 800	 56	 

		  3	 045	 200	 450	 550	 300	 300					     75	 175	 750	 850	 66

	
020

	 2	 040	 200	 400	 500	 300	 300	
138

	
800

	
600	

50	 150	 700	 800	 54	 

		  3	 045	 200	 450	 550	 300	 300					     75	 175	 750	 850	 64

	
023

	 2	 050	 200	 500	 600	 350	 350	
163

	
600

	
600	 100	 200

	 850	 950	 79	 

		  3	 056	 200	 600	 700	 300	 300							       900	 1000	 95

	
027

	 2	 050	 250	 500	 600	 350	 350	
138

	
800

	
600

	
100	 200

	 850	 950	 79	 

		  3	 056	 300	 600	 700	 300	 300							       900	 1000	 94

	
032

	 2	 056	 300	 600	 700	 300	 300	
113

	
800

	
800	

50	 150	 900	 1000	 98	 

		  3	 063	 300	 600	 700	 350	 350					     75	 175	 950	 1050	 109

	
036

	 2	 056	 300	 600	 700	 300	 300	
188

	
1000	 800	

50	 150	 900	 1000	 99	 

		  3	 063	 300	 600	 700	 350	 350					     75	 175	 950	 1050	 109

	
041

	 2	 063	 300	 600	 700	 350	 350	
138

	
1000

	
800

	 75	 175	 950	 1050	 115	

		  3	 071	 350	 600	 700	 400	 400					     100	 200	 1000	 1100	 134

	
045

	 2	 063	 300	 600	 700	 450	 450	
88

	
1200

	
800	 100	 200

	 1050	 1150	 114	

		  3	 071	 400	 600	 700	 550	 550							       1150	 1250	 129

	
050

	 2	 071	 300	 600	 700	 550	 550	
113

	
1000

	
1000

	 75	 175	 1150	 1250	 140	

		  3	 080	 300	 700	 700	 500	 600					     100	 200	 1200	 1300	 155

	
054

	 2	 071	 400	 600	 700	 550	 550	
88

	
1200

	
1000

	 75	 175	 1150	 1250	 138	

		  3	 080	 400	 700	 700	 500	 600					     100	 200	 1200	 1300	 152

	
056

	 2	 071	 400	 600	 700	 550	 550	
138

	
1400

	
1000

	 75	 175	 1150	 1250	 135	

		  3	 080	 400	 700	 700	 500	 600					     100	 200	 1200	 1300	 150

	
063

	 2	 071	 400	 600	 700	 550	 550	
88

	
1200

	
1000	

75	 175	 1150	 1250	 156	

		  3	 080	 400	 700	 700	 500	 600					     100	 200	 1200	 1300	 157

	
068

	 2	 080	 400	 700	 700	 550	 550	
138

	
1400

	
1000	 100	 200

	 1200	 1300	 159	

		  3	 090	 400	 700	 700	 500	 600							       1350	 1450	 193

	
072

	 2	 071	 400	 600	 700	 550	 550	
88

	
1200

	
1000

	 75	 175	 1150	 1250	 152	

		  3	 080	 400	 700	 700	 500	 600					     100	 200	 1200	 1300	 165

	
079

	 2	 080	 400	 700	 700	 500	 600	
138

	
1400

	
1000	 100	 200

	 1200	 1300	 203	

		  3	 090	 400	 700	 700	 750	 850							       1450	 1550	 241

	
090

	 2	 090	 400	 700	 700	 750	 850	
138

	
1400

	
1200	 100	 200

	 1450	 1550	 211	

		  3	 100	 400	 700	 700	 850	 950							       1550	 1650	 253	

 

e=1 Rubber anti.vibration		  e=2	 Steel spring anti-vibration 							     

Dimensions and weights (mm and kg)
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Installation and Maintenance Instructions
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Installation and Maintenance Instructions

EQLK Fan
Installation options

Plenum Fan

EQAZ-28 Protective
screen

EQAZ-27
Counterflange

EQAZ-25 Flexible
connection

EQAZ-26 Connection
piece

Connection
Accessories for the
outlet:

EQAZ-36 Safety
guard, outlet

EQAZ-37 Safety
guard, inlet

EQLZ-24 Protective
screen for door

Belastningssk

Checks to be made prior to commissioning
–Check that the fan complieswith the EUMachinery
Directive regarding safety guards. The fan sectionmust
be equippedwith an EQLZ-36 if it can be accessed from
aduct or other functional section.As an alternative,
functional sections that have an inspection door and
are located upstreamor downstreamof the fan can be
fittedwith an EQAZ-14 door lock.AnEQLZ-24
“protective screen for door” or EQAZ-14 door lock can
be used as a safety guard.
– Check that a qualified electrician has handed over
written approval for commissioning.
– Check that the fan impeller rotates freely and that no
objectswhich can be drawn in anddamage the fan
have been left in the installation.
– If the fan is equippedwith steel spring anti-vibration
mountings, the transport locking devicesmust be
removed before starting the fan.

Deformations due
to overloading

Important!
If the fans are idle formore than 3months
prior to or after installation, the fans
should be occasionally rotated by hand at
regular intervals. If this is not done, the
bearings are liable to becomedamaged
due to overloading as shown in the adja-
cent illustration
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Installation and Maintenance Instructions

Plenum Fan

Airflow measurement

The EQLK has equipment for measuring the airflow. The
airflow, q, can be measured by applying a manometer
reading ofΔp (Pa), and a constant, k, using the following
formula:

The manometer reading, Δp, which is the difference
between the pressure in the empty section by the fan
inlet and the pressure inside the inlet cone, can be read
with a manometer (pressure range of up to 6000 Pa)
which should be connected with a 4 mm dia. tube to 2
externally located pressure tappings. The value of the
constant k is specified in the table below.

A flow indicator with built-in pressure transducer
(available as an accessory) should be connected by
means of tubes to the external pressure tappings. This
instrument converts the manometer pressure reading
to a flow (m3/s)which is shownonadisplay screenand
transmits a 0–10V output signal, linearwith the flow.

Temperature correction
The flow scale on the indicating instrument and the
flow formula above apply to airwith a temperature of
+20 °C. For other temperatures, the flowmust be
corrected using the following formula:

where q = the actual flow through the fan, q20 = the
flow reading and t = the current temperature in °C.

Size EQLK, aa-b k- factor GPEB

005-2 56,50 025

008-2, 009-2 42,55 028

008-3, 009-3 37,34 031

011-2, 014-2 29,95 035

011-3, 014-3, 018-2, 020-2 22,73 040

018-3, 020-3 18,77 045

023-2, 027-2 15,34 050

023-3, 027-3, 032-2, 036-2 12,18 056

032-3, 036-3, 041-2, 045-2 9,49 063

041-3, 045-3, 050-2, 054-2, 063-2, 072-2 7,50 071
050-3, 054-3, 056-3, 068-2, 063-3,
072-3, 079-2 6,02 080
068-3, 079-3, 090-2 4,60 090
090-3 3,80 100

If two fans are installed in the fan section, the k-value is appli-
cable to the total airflow generated by both fans.

q = q20 (273 + t)
293 , m3/s

q = 1 · ∆p m3/sk

Important!
ForEQLZ-42U-tubemanometers,useonly
theredmanometer fluidsuppliedwith the
instrument.Neveruseanyother typeof
fluid.Precision-adjust thezeropointwith
thezeroadjustmentscrew.

NB!
In the caseof airhandlingunits supplied
witha control system, thepressure
tappings in the endconnectionpanels of
theunit arenot connected to theairflow
sensorof the fan.
If youstillwant to read themanometer
pressurewithanexternalmanometer, you
canconnect the tubes fromtheairflow
sensorof the fanacrossT-nipples to the
pressure tappings in theendconnection
panel of theairhandlingunit.
If this externalmeansofmeasuring flow
will notbepermanent, the tubesmustbe
restored to their original condition.

If the air handling unit is suppliedwith a control system,
the flow can be read directly in the control panel display.



 

Háskólinn í Reykjavík ♦ Menntavegi 1, 101 Reykjavík ♦ sími: 599 6200  
www.ru.is 

79 
 

 

 

 

 

Viðauki J 
 

 

 

 

 

 

 

Tækniútskrift loftræstisamstæða frá Fläktwoods unnið úr ACON forriti 

framleiðanda af internetinu. Eurovent vottunarskýrteini. 

a) Útskrift kerfis 1 

b) Útskrift kerfis 2 

c) Eurovent vottun 

 

 

  



From Inspection Side

2011-05-02
2.3.110427.2

Customer id 1750 Project name (VI LOK 1006) / Kaldastríðssafn
Project 905 Unit name Kerfi 1
Unit 3 Supply air eQ-032 9700 m³/h
AOC ACON-00831474 Exhaust air eQ-032 8800 m³/h

KLK
Text Box
Viðauki J-a



Isometric South West

2011-05-02
2.3.110427.2

Customer id 1750 Project name (VI LOK 1006) / Kaldastríðssafn
Project 905 Unit name Kerfi 1
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AIR HANDLING UNIT eQ
Project 905 (VI LOK 1006) / Kaldastríðssafn 2.3.110427.2
AOC ACON-00831474
Unit 3 () / Kerfi 1 2011-05-02
Size 032 Page 4
Customer Kadeco
Customers ref.
Our ref. Kristján Lars Kristjánsson
Supply air flow 9700 m³/h Exhaust air flow 8800 m³/h
Ext. static pressure 350 Pa Ext. static pressure 300 Pa
Voltage 3 x 400, 50 Hz Weight 1729 kg
SFPv 1.84 kW/m³/s Designed for wet conditions
Ref. density 1.2 kg/m³ Ref. altitude above sea level 0 m

SUMMARY
Functional sections in direction of
air flow

v0
(m/s)

Et
(%)

tw
(°C)

ts
(°C)

dP
(Pa)

Supply air:
Damper 2.5 2
Connection section 2.5 1
Filter 2.2 121
Heat exchanger 2.6 73.0 -15.0 / 10.6 127
Plenum fan 75.9 10.6 / 11.5 15.0 / 16.0 774
Air heater 2.4 10.0 / 25.0 50
Air cooler 2.4 25.0 / 16.0 97
Silencer 1.9 6
Exhaust air:
Silencer 2.2 7
Filter 1.9 109
Heat exchanger 2.4 20.0 / -8.2 20.0 / 16.0 116
Plenum fan 76.5 552
Damper 2.3 2

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 64 67 75 67 63 59 53 52 70
Supply air connection 61 58 62 50 46 48 52 47 58
Extract connection 58 62 43 38 38 38 38 38 49
Exhaust connection 61 77 74 75 72 68 64 61 77
To surroundings 60 63 64 49 48 45 39 38 57

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 6 4 4 4 4 4 4 7 4
Frequency converters and motors mounted external are not included in the sound power levels
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Customers ref.
Our ref. Kristján Lars Kristjánsson
Supply air flow 9700 m³/h Exhaust air flow 8800 m³/h
Ext. static pressure 350 Pa Ext. static pressure 300 Pa
Voltage 3 x 400, 50 Hz Weight 1729 kg
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Ref. density 1.2 kg/m³ Ref. altitude above sea level 0 m

SUMMARY
Unit
Supply air flow 9700 m³/h Installation Indoor horizontal
Ext. static pressure 350 Pa Material AlZn sheet steel
Exhaust air flow 8800 m³/h Thermal insulation T3
Ext. static pressure 300 Pa Condensation

insulation
TB3

Dim. temp. summer 15 °C Leakage class L2
Dim. humidity summer 40 % Casing strength CEN D2
Dim. temp. winter -15 °C Filter grade supply F7
Dim. humidity winter 90 % Filter grade extract F7
Temperature in, supply air, summer 16 °C Temperature in, extract air, summer 20 °C
Air humidity in, supply air, summer 50 % Air humidity in, extract air, summer 55 %
Temperature in, supply air, winter 16 °C Temperature in, extract air, winter 20 °C
Air humidity in, supply air, winter 64 % Air humidity in, extract air, winter 20 %

Heat recovery efficiency 73 % Heat recovery
capacity

92 kW

SFPv supply air 1.1 kW/m³/s Total dry weight 1729 kg
SFPv exhaust air inlet 0.8 kW/m³/s
SFPv total sum 1.8 kW/m³/s Heaviest block 442 kg

Largest block 1100 x 2372 x 1950 mm

Coils
Capacity
[kW]

Air in [°C/%] Air out
[°C/%]

Water in/out
[°C]

Antifreze Water
[l/s]

Water
[kPa]

Conn
[mm]

Air heater 48.9 10/24 25/10 75/35 0 % 0.3 2
Air cooler 29.4 25/10 16/17 6/12 0 % 1.16 2.5

Motor data
Voltage 3 x 400 V Frequency 50 Hz
Power, supply flow 4 kW Power, extract flow 4 kW
Current, full load, supply flow 8 A Current, full load, extract flow 8 A

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 64 67 75 67 63 59 53 52 70
Supply air connection 61 58 62 50 46 48 52 47 58
Extract connection 58 62 43 38 38 38 38 38 49
Exhaust connection 61 77 74 75 72 68 64 61 77
To surroundings 60 63 64 49 48 45 39 38 57
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Voltage 3 x 400, 50 Hz Weight 1729 kg
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Ref. density 1.2 kg/m³ Ref. altitude above sea level 0 m

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 6 4 4 4 4 4 4 7 4
Frequency converters and motors mounted external are not included in the sound power levels
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TECHNICAL SPECIFICATION
(components listed in direction of air flow)

SUPPLY AIR

Damper
Width in cm: 140
Height in cm: 80
Tightness class : CEN 3
Connection: slip joint (PG)
Function : Outdoor air
Material : galvanized sheet steel
Pressure drop, dimensioning 2 Pa
Damper EQAZ-12-140-080-3-1-1-00-2-0-1

Width cm : 140
Height in cm : 080
Tightness class : CEN 3
Connection: slip joint (PG)
Function : Outdoor air
Damper type: 200 mm blade
Material : galvanized sheet steel
Damper actuator STAZ-30-1-10-2-0-2-1-2

End connection frame
Pressure drop, dimensioning 1 Pa
Casing end wall EQVA-032-1-1-11-1-1

Filter EQPB-032-07-01-4-1-1-1-0-0-1-1
Unit size : 032
Filter class : F7
Filter type : synthetic
Filter length : Long bag (vertical pockets only)
Filter frame : galvanized sheet steel
Connection side : inlet in end wall
Location: negative pressure
Material: galvanized sheet steel
Inspection side : right
Number of filters 4x392x792
Pressure drop, start 71 Pa
Pressure drop, dimensioning 121 Pa
Pressure drop, end 171 Pa
Face area 1.3 m²
Face velocity 2.2 m/s
Differential pressure sensor type Dwyer
Magnehelic

EQPZ-25-3-0-1-1

Pressure range, first sensor: 0-500 Pa
Design: flush mounted in door

Filter monitor STAZ-24-1-2
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REGOTERM rotary heat exchanger EQRB-032-2-1-1-1-1-4-1-1-1-1-1
Unit size: 032
Rotor type: hygroscopic
Foil spacing: normal
Drive/Voltage: variable speed,, 1x230V
Motor class: variable speed,
Control connection: with
Function lenght: rotary with fan section before and after
Supply air: lower deck
Delivery: Whole rotor
Material: galvanized sheet steel/AlZn
Inspection side : right
Version number: 1

Winter
Temperature Efficiency 73.0 %
Capacity reduction 92.4 kW
Humidity efficiency 57.4 %
Air flow transfer 0.19 m³/s

Supply air Winter
Pressure drop 114 Pa
Air temperature -15.0 / 10.6 °C
Relative humidity 90.0 / 26.0 %

Exhaust air Winter
Pressure drop 108 Pa
Air temperature 20.0 / -8.2 °C
Relative humidity 20.0 / 87.3 %

Multi cable STAZ-70-2-025-0-1-0080-2
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Plenum fan Centriflow Plus EQLK-032-2-1-1-1-3-1-1-1-1-1-2
Unit size : 032
Fan size : 2
Equipment: normal + pressure tapping for air flow measurement
Anti-vibration mountings : rubber
Position inside the casing : supply air
Outlet direction : forward, to duct (rectagular)
Material : galvanized sheet steel
Inspection side: right
Dimensioning data

Speed 1554 rpm
Fan efficiency 75.9 %
Total efficiency 65.3 %
Pressure rise, dimensioning 774 Pa
Fan shaft power at dim. data 2.71 kW
Grid Power 3.15 kW
Temperature rise 1.0 °C

SFP Calculation
Grid power according to SFP 3.00 kW
Pressure rise 728 Pa
Speed 1539 rpm

Multi cable STAZ-70-1-025-0-2-0080-2
Integral motor APAT-4-00400-30-20

Voltage: 3 x 400V
Temperature sensors in stator winding: 20
Efficiency 88.4 %
Speed 1440 rpm
Motor output 4.0 kW
Electric current 8.0 A
Number of Poles 4
Output margin, minimum 10 %

Frequency converter STRR-1-4-0080-3-0-2-9-00-2
Efficiency 97.4 %
Operating frequency 54.0 Hz
Max frequency at frequency control 61.9 Hz
Max speed at frequency control 1771 rpm

Motor accessories APAC-1-2-5-0-1-0080-356-4-0-0
Motor: 1-Speed
Motor control: Integral motor
Connection accessories: Quick connection
Type: Standard
Length: 356
Power supply: 3x400 VAC

Fan control STAZ-20-1-4-0-5-0-1-1-2
Fan location: Supply fan
Control function: Flow control
Control reference: Setpoint in DUC
Pressure range: 0-5000 Pa
Fire function: Without
Design: Standard
Delivery option: Mounted on current sub, quick connection

Start equipment fan STAZ-21-1-1-4-4-080-000-0-2
Fan location: Supply 1
Motor: 1-Speed
Start method: Integral motor
Voltage: 400 VAC, 3-phace
Rated current high speed: 080
Delivery options: Mounted on current sub, quick connection
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Air heater for hot water Mounted in
ductwork

EQKE-140-080-2-1-1

Width cm: 140
Height cm: 80
Output variant: 2
Connection side: right
Pressure drop, dimensioning 50 Pa
Output 48.9 kW
Air temperature 10.0 / 25.0 °C
Face velocity 2.4 m/s
Liquid volume 10.0 l
Control principle for water heater flow control
Water temperature 75.0 / 35.0 °C
Water flow 0.30 l/s
Water velocity 0.3 m/s
Pressure drop water 2.0 kPa
Frost protection sensor STAZ-11-10-1-2-5

Type of heater: Air heater
Sensor type: Standard
Design: Clamp on sensor
Delivery option: Supplied with STEQ

Coil control STAZ-16-60-2-2-10-025-5
Manufacturer: Siemens
Control alternative: Valve with actuator
Valve type: 2-port
Type of coil: Heating coil
Kvs value: 2.5 (SQS65)
Delivery options: Supplied with STEQ

Air cooler for chilled water, Mounted in
ductwork

EQKN-140-080-2-0-1-1

Width cm: 140
Height cm: 80
Output variant: 2
Connection side: right
Pressure drop, dimensioning 97 Pa
Output 29.4 kW
Air temperature 25.0 / 16.0 °C
Relative humidity 10.0 / 17.4 %
Face velocity 2.4 m/s
Liquid volume 22.0 l
Water temperature 6.0 / 12.0 °C
Water flow 1.16 l/s
Water velocity 0.4 m/s
Pressure drop water 2.5 kPa
Coil control STAZ-16-60-2-2-20-100-5

Manufacturer: Siemens
Control alternative: Valve with actuator
Valve type: 2-port
Type of coil: Cooling coil
Kvs value: 10 (SQX62)
Delivery options: Supplied with STEQ
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Sound attenuator, mounted in ductwork EQSD-170-080-1-1
Width, [cm]: 170
Height [cm]: 80
Pressure drop, dimensioning 6 Pa
Insertion loss, regenerated noise included 4,9,18,28,31,23,15,12 dB

EXHAUST AIR

Sound attenuator, mounted in ductwork EQSD-140-080-1-1
Width, [cm]: 140
Height [cm]: 80
Pressure drop, dimensioning 7 Pa
Insertion loss, regenerated noise included 4,9,18,28,31,23,15,12 dB

Filter EQPB-032-07-01-4-1-3-1-0-0-1-2
Unit size : 032
Filter class : F7
Filter type : synthetic
Filter length : Long bag (vertical pockets only)
Filter frame : galvanized sheet steel
Connection side : inlet at the top (rectangular connection)
Location: negative pressure
Material: galvanized sheet steel
Inspection side : left
Number of filters 4x392x792
Pressure drop, start 59 Pa
Pressure drop, dimensioning 109 Pa
Pressure drop, end 159 Pa
Face area 1.3 m²
Face velocity 1.9 m/s
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Plenum fan Centriflow Plus EQLK-032-3-0-1-1-2-1-2-3-1-2-2
Unit size : 032
Fan size : 3
Equipment: normal + pressure tapping for air flow measurement
Anti-vibration mountings : rubber
Position inside the casing : exhaust air
Outlet direction : upwards (rectangular)
Material : galvanized sheet steel
Inspection side: left
Dimensioning data

Speed 1146 rpm
Fan efficiency 76.5 %
Total efficiency 65.7 %
Pressure rise, dimensioning 552 Pa
Fan shaft power at dim. data 1.89 kW
Grid Power 2.20 kW
Temperature rise 0.7 °C

SFP Calculation
Grid power according to SFP 1.95 kW
Pressure rise 502 Pa
Speed 1103 rpm

Multi cable STAZ-70-1-025-0-1-0080-2
Integral motor APAT-4-00400-30-20

Voltage: 3 x 400V
Temperature sensors in stator winding: 20
Efficiency 88.4 %
Speed 1440 rpm
Motor output 4.0 kW
Electric current 8.0 A
Number of Poles 4
Output margin, minimum 10 %

Frequency converter STRR-2-4-0080-3-0-2-9-00-2
Efficiency 97.2 %
Operating frequency 40.0 Hz
Max frequency at frequency control 51.3 Hz
Max speed at frequency control 1467 rpm

Motor accessories APAC-1-2-5-0-1-0080-356-4-0-0
Motor: 1-Speed
Motor control: Integral motor
Connection accessories: Quick connection
Type: Standard
Length: 356
Power supply: 3x400 VAC

Fan control STAZ-20-2-4-0-3-0-1-1-2
Fan location: Exhaust fan
Control function: Flow control
Control reference: Setpoint in DUC
Pressure range: 0-3000 Pa
Fire function: Without
Design: Standard
Delivery option: Mounted on current sub, quick connection

Start equipment fan STAZ-21-2-1-4-4-080-000-0-2
Fan location: Exhaust 1
Motor: 1-Speed
Start method: Integral motor
Voltage: 400 VAC, 3-phace
Rated current high speed: 080
Delivery options: Mounted on current sub, quick connection
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Damper
Width in cm: 140
Height in cm: 80
Tightness class : CEN 3
Connection: slip joint (PG)
Function : extract air
Material : galvanized sheet steel
Pressure drop, dimensioning 2 Pa
Damper EQAZ-12-140-080-3-1-4-00-2-0-1

Width cm : 140
Height in cm : 080
Tightness class : CEN 3
Connection: slip joint (PG)
Function : extract air
Damper type: 200 mm blade
Material : galvanized sheet steel
Damper actuator STAZ-30-8-10-1-0-2-1-2
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CONTROLS
Product list

Electrical cabinet STEQ-003-10-10-0-3-4-65-5-1-1
Placement: in panel
Voltage: 3x400 VAC
Control equipment: Siemens Climatix 600, TCP/IP + exp
HMI (display): Alfanumerical, IP30
Design: Standard
Construction: ControlMaster
Temperature control STAZ-01-2-0-0-0-0-0-0-1-65-1

Type of control: Exhaust air control
Controller: Siemens Climatix 600, TCP/IP + exp

Temperature sensor STAZ-02-10-1-2-5
Type of sensor: Supply air temp sensor
Design: Duct sensor
Delivery options: Supplied with STEQ

Control documentation STAZ-36-65-1-032-1-3-03-1
Extended/forced operation STAZ-50-3-0-0-1-0

Temperature sensor STAZ-02-20-1-1-2
Type of sensor: Exhaust air temp sensor
Design: Sensor mounted on AHU
Delivery options: Mounted on current sub, quick connection
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Function text

Start and stop of air handling unit
TF1 and FF1 starts and stopss by the schedular in RC1.
Damper actuator ST1, ST2 opens before TF/FF starts and closes when TF/FF stops. ST1 closes
at power failure.
RC1 control the heatrecovery to 100% at start up
The operation control, operation- and larm indication are in the OP-panel of RC1

Temperature control
When the need for cold air increases RC1 controls valve actuator SV1 for heat, rotary heat
exchanger VVX for heat recovery and valve actuator SV2 for cold air in sequence.
Temperature sensorn GT12 keep the right exhaust air temperature via RC1.
Temperature sensorn GT1 keeps the supply air temperature within limits via RC1.
when there is a risk for frost in the heating coil, frost protection sensor GT5 opens the valve
actuator SV1, if the frost risk remains the air handling unit will be stopped.
when the air handling unit stops frost protection sensor GT5 keeps the return water temperature
konstant to approximately 25°C

Fan control
Flow sensor GF1 keeps the flow constant for TF1 via FO1.
Flow sensor GF2 keeps the flow constant for FF1 via FO2.

Alarm recieves from
Running in manual mode,
heat exchanger VVX,
control failure supply air fan,
control failure exhaust air fan,
frost protection guard,
filter guard supply air,
or temperature sensor failure.

Reference Description Type
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PRODUCT LIST

 Qty. Product Product code
1 Damper EQAZ-12-140-080-3-1-1-00-2-0-1
1 Damper actuator STAZ-30-1-10-2-0-2-1-2
1 Unit casing (frame, unit) EQHB-032-105-11-1-1-2-1-2-1-1
1 Base frame EQAZ-04-032-105-1-1-1-1
1 Adjustable feet EQAZ-05-105-3-1
1 Casing end wall EQVA-032-1-1-11-1-1
1 Filter EQPB-032-07-01-4-1-1-1-0-0-1-1
1 Differential pressure sensor type Dwyer

Magnehelic
EQPZ-25-3-0-1-1

1 Filter monitor STAZ-24-1-2
1 Plenum fan Centriflow Plus EQLK-032-3-0-1-1-2-1-2-3-1-2-2
1 Integral motor APAT-4-00400-30-20
1 Frequency converter STRR-2-4-0080-3-0-2-9-00-2
1 Motor accessories APAC-1-2-5-0-1-0080-356-4-0-0
1 Fan control STAZ-20-2-4-0-3-0-1-1-2
1 Start equipment fan STAZ-21-2-1-4-4-080-000-0-2
1 Multi cable STAZ-70-1-025-0-1-0080-2
1 Unit casing (frame, unit) EQHB-032-095-11-1-1-2-1-3-1-1
1 Base frame EQAZ-04-032-095-1-1-1-1
1 Adjustable feet EQAZ-05-095-3-1
1 REGOTERM rotary heat exchanger EQRB-032-2-1-1-1-1-4-1-1-1-1-1
1 Multi cable STAZ-70-2-025-0-1-0080-2
1 Unit casing (frame, module) EQGB-032-100-11-1-1-2-1-4-1-1
1 Base frame EQAZ-04-032-100-1-1-1-1
1 Adjustable feet EQAZ-05-100-3-1
1 Plenum fan Centriflow Plus EQLK-032-2-1-1-1-3-1-1-1-1-1-2
1 Frequency converter STRR-1-4-0080-3-0-2-9-00-2
1 Integral motor APAT-4-00400-30-20
1 Motor accessories APAC-1-2-5-0-1-0080-356-4-0-0
1 Fan control STAZ-20-1-4-0-5-0-1-1-2
1 Start equipment fan STAZ-21-1-1-4-4-080-000-0-2
1 Multi cable STAZ-70-1-025-0-2-0080-2
1 Electrical cabinet STEQ-003-10-10-0-3-4-65-5-1-1
1 Temperature control STAZ-01-2-0-0-0-0-0-0-1-65-1
1 Temperature sensor STAZ-02-10-1-2-5
1 Control documentation STAZ-36-65-1-032-1-3-03-1
1 Extended/forced operation STAZ-50-3-0-0-1-0
1 Air heater for hot water Mounted in ductwork EQKE-140-080-2-1-1
1 Frost protection sensor STAZ-11-10-1-2-5
1 Coil control STAZ-16-60-2-2-10-025-5
1 Air cooler for chilled water, Mounted in

ductwork
EQKN-140-080-2-0-1-1

1 Coil control STAZ-16-60-2-2-20-100-5
1 Sound attenuator, mounted in ductwork EQSD-170-080-1-1
1 Sound attenuator, mounted in ductwork EQSD-140-080-1-1
1 Unit casing (frame, module) EQGB-032-105-11-1-1-2-1-2-1-1
1 Temperature sensor STAZ-02-20-1-1-2
1 Filter EQPB-032-07-01-4-1-3-1-0-0-1-2
1 Damper EQAZ-12-140-080-3-1-4-00-2-0-1
1 Damper actuator STAZ-30-8-10-1-0-2-1-2
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FLÄKT WOODS MODEL

ENERGY AND LCC CALCULATIONS

UNIT/SYSTEM

Unit
Unit type eQ, s/e air
Size 032
Supply air 9700.00 m³/h
Exhaust air 8800.00 m³/h
Heat recovery rotary heat exchanger
Efficiency 73.0 %
SFPv 1.8 kW/m³/s

INDATA

Climate data
City for ref data -
Average year temperature/moisture 4.8 / 80.0 °C ,%

Climate data Winter Summer
Year highest temperature/moisture - 23.0 / 58.5
Normal temperature, summer - 11.5
Normal temperature, winter -7.2 - °C
Year lowest temperature/moisture -15.0 / 98.4 - °C ,%

Outdoor temp. compensation Winter Summer
Exhaust temperature / Moisture 20.0 / 20.0 20.0 / 20.0 °C ,%
Supply air temperature 16.0 / 16.0 16.0 / 16.0 °C
Outdoor temperature -15.0 / -15.0 -15.0 / -15.0 °C

Operation time
Hours/day 24.0 h
Days/week 7
Yearly operating time 8760 h
Air flow 100 %
Return air 0 %

Energy cost Price per kWh Expected actual
price rise

Heating 4.95 SEK/kWh 0.00 %
Cooling 0.00 SEK/kWh 0.00 %
El. 5.65 SEK/kWh 0.00 %

Economy
Tender sum 5737740 SEK
Interest 5.0 %
Operating time 30 year

RESULT
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Annual energy recovery
Heat recovery 300096 kWh
Reheating recovery 0 kWh
Cooling recovery 4727 kWh
Temp. rise in supply air fan 26858 kWh

Annual energy demand
Heating 6318 kWh
Cooling 1592 kWh
Supply air fan 27020 kWh
Exhaust fan 18507 kWh

Annual energy cost
Energy , Heating 31274 SEK
Energy , Cooling 0 SEK
Energy , El, fans 257228 SEK
Total 288502 SEK

Life Cycle Cost
Tender sum 5737740 SEK
LCC,Heating 480760 SEK
LCC,Cooling 0 SEK
LCC , El. , Supply air fan 2346804 SEK
LCC, El. , Exhaust fan 1607413 SEK
Evaluation sum 10172717 SEK
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PERFORMANCE, SUMMER

Input SUMMER
Supply air flow 9700.00 m³/h
Exhaust air flow 8800.00 m³/h
Supply air pressure drop 350 Pa
Extract air pressure drop 300 Pa
Intake air pressure drop 0 Pa
Exhaust air pressure drop 0 Pa
Outdoor temperature 15 °C
Outdoor air humidity 40 %
Supply air temperature 16 °C
Exhaust temperature 20 °C
Exhaust humidity 55 %

Damper
Pressure drop, dimensioning 2 Pa
Damper

Damper actuator

End connection frame
Pressure drop, dimensioning 1 Pa
Casing end wall

Filter
Number of filters 4x392x792
Pressure drop, start 71 Pa
Pressure drop, dimensioning 121 Pa
Pressure drop, end 171 Pa
Face area 1.3 m²
Face velocity 2.2 m/s
Differential pressure sensor type Dwyer Magnehelic
Filter monitor

REGOTERM rotary heat exchanger
Temperature Efficiency 73.0 %
Capacity reduction 28.5 kW
Air flow transfer 0.19 m³/s
Supply air

Pressure drop, dimensioning (Pa) 127 Pa
Air temperature 15.0 / 15.0 °C
Relative humidity 40.0 / 58.8 %

Exhaust air
Pressure drop, dimensioning (Pa) 116 Pa
Air temperature 20.0 / 16.0 °C
Relative humidity 55.0 / 51.4 %

Multi cable
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Plenum fan Centriflow Plus
Dimensioning data

Speed 1554 rpm
Fan efficiency 75.9 %
Total efficiency 65.3 %
Pressure rise, dimensioning 774 Pa
Fan shaft power at dim. data 2.71 kW
Grid Power 3.15 kW
Specific fan power 1.11 kW/(m³/s)
Temperature rise 1.0 °C

Multi cable
Integral motor

Efficiency 88.4 %
Speed 1440 rpm
Motor output 4.0 kW
Electric current 8.0 A
Number of Poles 4

Frequency converter
Efficiency 97.3 %
Max frequency at frequency control 61.9 Hz
Max speed at frequency control 1771 rpm

Motor accessories
Fan control
Start equipment fan

Air heater for hot water Mounted in ductwork
Pressure drop, dimensioning 48 Pa
Output 0.0 kW
Air temperature 16.0 / 16.0 °C
Face velocity 2.4 m/s
Liquid volume 10.0 l
Control principle for water heater flow control
Frost protection sensor
Coil control

Air cooler for chilled water, Mounted in ductwork
Pressure drop, dimensioning 97 Pa
Output 29.4 kW
Air temperature 25.0 / 16.0 °C
Relative humidity 10.0 / 17.4 %
Face velocity 2.4 m/s
Liquid volume 22.0 l
Water temperature 6.0 / 12.0 °C
Water flow 1.16 l/s
Water velocity 0.4 m/s
Pressure drop water 2.5 kPa
Coil control

Sound attenuator, mounted in ductwork
Pressure drop, dimensioning 6 Pa
Insertion loss, regenerated noise included 4,9,18,28,31,23,15,12 dB

Sound attenuator, mounted in ductwork
Pressure drop, dimensioning 7 Pa
Insertion loss, regenerated noise included 4,9,18,28,31,23,15,12 dB
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Filter
Number of filters 4x392x792
Pressure drop, start 59 Pa
Pressure drop, dimensioning 109 Pa
Pressure drop, end 159 Pa
Face area 1.3 m²
Face velocity 1.9 m/s

Plenum fan Centriflow Plus
Dimensioning data

Speed 1146 rpm
Fan efficiency 76.5 %
Total efficiency 65.7 %
Pressure rise, dimensioning 552 Pa
Fan shaft power at dim. data 1.89 kW
Grid Power 2.20 kW
Specific fan power 0.80 kW/(m³/s)
Temperature rise 0.7 °C

Multi cable
Integral motor

Efficiency 88.4 %
Speed 1440 rpm
Motor output 4.0 kW
Electric current 8.0 A
Number of Poles 4

Frequency converter
Efficiency 97.2 %
Max frequency at frequency control 51.3 Hz
Max speed at frequency control 1467 rpm

Motor accessories
Fan control
Start equipment fan

Damper
Pressure drop, dimensioning 2 Pa
Damper

Damper actuator



AIR HANDLING UNIT eQ
Project 905 (VI LOK 1006) / Kaldastríðssafn 2.3.110427.2
AOC ACON-00831474
Unit 3 () / Kerfi 1 2011-05-02
Size 032 Page 23

PERFORMANCE, WINTER

Input WINTER
Supply air flow 9700.00 m³/h
Exhaust air flow 8800.00 m³/h
Supply air pressure drop 350 Pa
Extract air pressure drop 300 Pa
Intake air pressure drop 0 Pa
Exhaust air pressure drop 0 Pa
Outdoor temperature -15 °C
Outdoor air humidity 90 %
Supply air temperature 16 °C
Exhaust temperature 20 °C
Exhaust humidity 20 %

Damper
Pressure drop, dimensioning 2 Pa
Damper

Damper actuator

End connection frame
Pressure drop, dimensioning 1 Pa
Casing end wall

Filter
Number of filters 4x392x792
Pressure drop, start 61 Pa
Pressure drop, dimensioning 111 Pa
Pressure drop, end 161 Pa
Face area 1.3 m²
Face velocity 2.0 m/s
Differential pressure sensor type Dwyer Magnehelic
Filter monitor

REGOTERM rotary heat exchanger
Temperature Efficiency 73.0 %
Capacity reduction 92.4 kW
Air flow transfer 0.19 m³/s
Supply air

Pressure drop, dimensioning (Pa) 114 Pa
Air temperature -15.0 / 10.6 °C
Relative humidity 90.0 / 26.0 %

Exhaust air
Pressure drop, dimensioning (Pa) 108 Pa
Air temperature 20.0 / -8.2 °C
Relative humidity 20.0 / 87.3 %

Multi cable
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Plenum fan Centriflow Plus
Dimensioning data

Speed 1521 rpm
Fan efficiency 75.9 %
Total efficiency 65.4 %
Pressure rise, dimensioning 751 Pa
Fan shaft power at dim. data 2.58 kW
Grid Power 3.00 kW
Specific fan power 1.11 kW/(m³/s)
Temperature rise 0.9 °C

Multi cable
Integral motor

Efficiency 88.4 %
Speed 1440 rpm
Motor output 4.0 kW
Electric current 8.0 A
Number of Poles 4

Frequency converter
Efficiency 97.5 %
Max frequency at frequency control 61.9 Hz
Max speed at frequency control 1771 rpm

Motor accessories
Fan control
Start equipment fan

Air heater for hot water Mounted in ductwork
Pressure drop, dimensioning 50 Pa
Output 14.7 kW
Air temperature 11.5 / 16.0 °C
Face velocity 2.4 m/s
Liquid volume 10.0 l
Control principle for water heater flow control
Water temperature 75.0 / 35.0 °C
Water flow 0.09 l/s
Water velocity 0.1 m/s
Pressure drop water 0.2 kPa
Frost protection sensor
Coil control

Air cooler for chilled water, Mounted in ductwork
Pressure drop, dimensioning 96 Pa
Output 0.0 kW
Air temperature 16.0 / 16.0 °C
Relative humidity 18.3 / 18.3 %
Face velocity 2.4 m/s
Liquid volume 22.0 l
Coil control

Sound attenuator, mounted in ductwork
Pressure drop, dimensioning 6 Pa
Insertion loss, regenerated noise included 4,9,18,28,31,23,15,12 dB

Sound attenuator, mounted in ductwork
Pressure drop, dimensioning 7 Pa
Insertion loss, regenerated noise included 4,9,18,28,31,23,15,12 dB
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Filter
Number of filters 4x392x792
Pressure drop, start 59 Pa
Pressure drop, dimensioning 109 Pa
Pressure drop, end 159 Pa
Face area 1.3 m²
Face velocity 1.9 m/s

Plenum fan Centriflow Plus
Dimensioning data

Speed 1080 rpm
Fan efficiency 76.2 %
Total efficiency 65.2 %
Pressure rise, dimensioning 543 Pa
Fan shaft power at dim. data 1.72 kW
Grid Power 2.01 kW
Specific fan power 0.80 kW/(m³/s)
Temperature rise 0.6 °C

Multi cable
Integral motor

Efficiency 88.4 %
Speed 1440 rpm
Motor output 4.0 kW
Electric current 8.0 A
Number of Poles 4

Frequency converter
Efficiency 96.7 %
Max frequency at frequency control 51.3 Hz
Max speed at frequency control 1467 rpm

Motor accessories
Fan control
Start equipment fan

Damper
Pressure drop, dimensioning 2 Pa
Damper

Damper actuator
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Fan chart - Exhaust air inlet  - EQLK-032-3-0-1-1-2-1-2-3-1-2-2
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Fan chart - Supply air - EQLK-032-2-1-1-1-3-1-1-1-1-1-2
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LCC diagram

ANNUAL ENERGY DEMAND

NORMAL OPERATION
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Psychometric Chart

Operative case - Summer

Supply air flow

Number Name

Dry bulb
temperatur

e (°C)

Relative
humidity

(%)

Specific
humidity

(g/kg)
Enthalpy
(kJ/kg)

Wet bulb
temperatur

e (°C)
Output

(kW)

Sensible
output
(kW) Water (l/s)

1 Outdoor Air 15.0 40.0 4.2 25.7 8.5
2 REGOTERM rotary heat e... 15.1 58.8 6.2 30.9 10.7 16.9 0.2 0.01
3 Plenum fan Centriflow ... 16.0 55.2 6.2 31.8 11.1 3.1 3.2 0.00
4 Air cooler for chilled... 16.0 17.4 1.9 21.0 6.3 -35.6 0.0 -0.01
5 Supply air 16.0 17.4 1.9 21.0 6.3

Exhaust air flow

Number Name

Dry bulb
temperatur

e (°C)

Relative
humidity

(%)

Specific
humidity

(g/kg)
Enthalpy
(kJ/kg)

Wet bulb
temperatur

e (°C)
Output

(kW)

Sensible
output
(kW) Water (l/s)

1 Exhaust air 20.0 55.0 8.0 40.4 14.5
2 REGOTERM rotary heat e... 16.0 51.4 5.8 30.7 10.6 -32.1 -13.3 -0.01
3 Plenum fan Centriflow ... 16.7 49.2 5.8 31.4 10.9 2.3 2.2 0.00
4 Exhaust air outlet 16.7 49.2 5.8 31.4 10.9
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Operative case - Summer
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Psychometric Chart

Operative case - Winter

Supply air flow

Number Name

Dry bulb
temperatur

e (°C)

Relative
humidity

(%)

Specific
humidity

(g/kg)
Enthalpy
(kJ/kg)

Wet bulb
temperatur

e (°C)
Output

(kW)

Sensible
output
(kW) Water (l/s)

1 Outdoor Air -15.0 90.0 0.9 -12.8 -15.2
2 REGOTERM rotary heat e... 10.6 26.0 2.0 15.8 3.6 84.4 75.5 0.00
3 Plenum fan Centriflow ... 11.5 24.5 2.0 16.7 4.1 2.8 2.7 0.00
4 Air heater for hot wat... 16.0 18.3 2.0 21.3 6.4 13.5 13.3 0.00
5 Supply air 16.0 18.3 2.0 21.3 6.4

Exhaust air flow

Number Name

Dry bulb
temperatur

e (°C)

Relative
humidity

(%)

Specific
humidity

(g/kg)
Enthalpy
(kJ/kg)

Wet bulb
temperatur

e (°C)
Output

(kW)

Sensible
output
(kW) Water (l/s)

1 Exhaust air 20.0 20.0 2.9 27.4 9.3
2 REGOTERM rotary heat e... -8.2 87.3 1.6 -4.1 -8.6 -93.6 -83.5 0.00
3 Plenum fan Centriflow ... -7.6 82.7 1.6 -3.5 -8.2 1.8 1.8 0.00
4 Exhaust air outlet -7.6 82.7 1.6 -3.5 -8.2
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Operative case - Winter
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Customer id 1750 Project name (VI LOK 1006) / Kaldastríðssafn
Project 905 Unit name Kerfi 1
Unit 3 Supply air eQ-032 9700 m³/h
AOC ACON-00831474 Exhaust air eQ-032 8800 m³/h
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Customer Kadeco
Customers ref.
Our ref. Kristján Lars Kristjánsson
Supply air flow 9700 m³/h Exhaust air flow 8800 m³/h
Ext. static pressure 350 Pa Ext. static pressure 300 Pa
Voltage 3 x 400, 50 Hz Weight 1729 kg
SFPv 1.84 kW/m³/s Designed for wet conditions
Ref. density 1.2 kg/m³ Ref. altitude above sea level 0 m

SUMMARY
Functional sections in direction of
air flow

v0
(m/s)

Et
(%)

tw
(°C)

ts
(°C)

dP
(Pa)

Supply air:
Damper 2.5 2
Connection section 2.5 1
Filter 2.2 121
Heat exchanger 2.6 73.0 -15.0 / 10.6 127
Plenum fan 75.9 10.6 / 11.5 15.0 / 16.0 774
Air heater 2.4 10.0 / 25.0 50
Air cooler 2.4 25.0 / 16.0 97
Silencer 1.9 6
Exhaust air:
Silencer 2.2 7
Filter 1.9 109
Heat exchanger 2.4 20.0 / -8.2 20.0 / 16.0 116
Plenum fan 76.5 552
Damper 2.3 2

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 64 67 75 67 63 59 53 52 70
Supply air connection 61 58 62 50 46 48 52 47 58
Extract connection 58 62 43 38 38 38 38 38 49
Exhaust connection 61 77 74 75 72 68 64 61 77
To surroundings 60 63 64 49 48 45 39 38 57

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 6 4 4 4 4 4 4 7 4
Frequency converters and motors mounted external are not included in the sound power levels
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Customer Kadeco
Customers ref.
Our ref. Kristján Lars Kristjánsson
Supply air flow 9700 m³/h Exhaust air flow 8800 m³/h
Ext. static pressure 350 Pa Ext. static pressure 300 Pa
Voltage 3 x 400, 50 Hz Weight 1729 kg
SFPv 1.84 kW/m³/s Designed for wet conditions
Ref. density 1.2 kg/m³ Ref. altitude above sea level 0 m

SUMMARY
Unit
Supply air flow 9700 m³/h Installation Indoor horizontal
Ext. static pressure 350 Pa Material AlZn sheet steel
Exhaust air flow 8800 m³/h Thermal insulation T3
Ext. static pressure 300 Pa Condensation

insulation
TB3

Dim. temp. summer 15 °C Leakage class L2
Dim. humidity summer 40 % Casing strength CEN D2
Dim. temp. winter -15 °C Filter grade supply F7
Dim. humidity winter 90 % Filter grade extract F7
Temperature in, supply air, summer 16 °C Temperature in, extract air, summer 20 °C
Air humidity in, supply air, summer 50 % Air humidity in, extract air, summer 55 %
Temperature in, supply air, winter 16 °C Temperature in, extract air, winter 20 °C
Air humidity in, supply air, winter 64 % Air humidity in, extract air, winter 20 %

Heat recovery efficiency 73 % Heat recovery
capacity

92 kW

SFPv supply air 1.1 kW/m³/s Total dry weight 1729 kg
SFPv exhaust air inlet 0.8 kW/m³/s
SFPv total sum 1.8 kW/m³/s Heaviest block 442 kg

Largest block 1100 x 2372 x 1950 mm

Coils
Capacity
[kW]

Air in [°C/%] Air out
[°C/%]

Water in/out
[°C]

Antifreze Water
[l/s]

Water
[kPa]

Conn
[mm]

Air heater 48.9 10/24 25/10 75/35 0 % 0.3 2
Air cooler 29.4 25/10 16/17 6/12 0 % 1.16 2.5

Motor data
Voltage 3 x 400 V Frequency 50 Hz
Power, supply flow 4 kW Power, extract flow 4 kW
Current, full load, supply flow 8 A Current, full load, extract flow 8 A

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 64 67 75 67 63 59 53 52 70
Supply air connection 61 58 62 50 46 48 52 47 58
Extract connection 58 62 43 38 38 38 38 38 49
Exhaust connection 61 77 74 75 72 68 64 61 77
To surroundings 60 63 64 49 48 45 39 38 57
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Customer Kadeco
Customers ref.
Our ref. Kristján Lars Kristjánsson
Supply air flow 9700 m³/h Exhaust air flow 8800 m³/h
Ext. static pressure 350 Pa Ext. static pressure 300 Pa
Voltage 3 x 400, 50 Hz Weight 1729 kg
SFPv 1.84 kW/m³/s Designed for wet conditions
Ref. density 1.2 kg/m³ Ref. altitude above sea level 0 m

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 6 4 4 4 4 4 4 7 4
Frequency converters and motors mounted external are not included in the sound power levels
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TECHNICAL SPECIFICATION
(components listed in direction of air flow)

SUPPLY AIR

Damper
Width in cm: 140
Height in cm: 80
Tightness class : CEN 3
Connection: slip joint (PG)
Function : Outdoor air
Material : galvanized sheet steel
Pressure drop, dimensioning 2 Pa
Damper EQAZ-12-140-080-3-1-1-00-2-0-1

Width cm : 140
Height in cm : 080
Tightness class : CEN 3
Connection: slip joint (PG)
Function : Outdoor air
Damper type: 200 mm blade
Material : galvanized sheet steel
Damper actuator STAZ-30-1-10-2-0-2-1-2

End connection frame
Pressure drop, dimensioning 1 Pa
Casing end wall EQVA-032-1-1-11-1-1

Filter EQPB-032-07-01-4-1-1-1-0-0-1-1
Unit size : 032
Filter class : F7
Filter type : synthetic
Filter length : Long bag (vertical pockets only)
Filter frame : galvanized sheet steel
Connection side : inlet in end wall
Location: negative pressure
Material: galvanized sheet steel
Inspection side : right
Number of filters 4x392x792
Pressure drop, start 71 Pa
Pressure drop, dimensioning 121 Pa
Pressure drop, end 171 Pa
Face area 1.3 m²
Face velocity 2.2 m/s
Differential pressure sensor type Dwyer
Magnehelic

EQPZ-25-3-0-1-1

Pressure range, first sensor: 0-500 Pa
Design: flush mounted in door

Filter monitor STAZ-24-1-2



AIR HANDLING UNIT eQ
Project 905 (VI LOK 1006) / Kaldastríðssafn 2.3.110427.2
AOC ACON-00831474
Unit 3 () / Kerfi 1 2011-05-02
Size 032 Page 8

REGOTERM rotary heat exchanger EQRB-032-2-1-1-1-1-4-1-1-1-1-1
Unit size: 032
Rotor type: hygroscopic
Foil spacing: normal
Drive/Voltage: variable speed,, 1x230V
Motor class: variable speed,
Control connection: with
Function lenght: rotary with fan section before and after
Supply air: lower deck
Delivery: Whole rotor
Material: galvanized sheet steel/AlZn
Inspection side : right
Version number: 1

Winter
Temperature Efficiency 73.0 %
Capacity reduction 92.4 kW
Humidity efficiency 57.4 %
Air flow transfer 0.19 m³/s

Supply air Winter
Pressure drop 114 Pa
Air temperature -15.0 / 10.6 °C
Relative humidity 90.0 / 26.0 %

Exhaust air Winter
Pressure drop 108 Pa
Air temperature 20.0 / -8.2 °C
Relative humidity 20.0 / 87.3 %

Multi cable STAZ-70-2-025-0-1-0080-2
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Plenum fan Centriflow Plus EQLK-032-2-1-1-1-3-1-1-1-1-1-2
Unit size : 032
Fan size : 2
Equipment: normal + pressure tapping for air flow measurement
Anti-vibration mountings : rubber
Position inside the casing : supply air
Outlet direction : forward, to duct (rectagular)
Material : galvanized sheet steel
Inspection side: right
Dimensioning data

Speed 1554 rpm
Fan efficiency 75.9 %
Total efficiency 65.3 %
Pressure rise, dimensioning 774 Pa
Fan shaft power at dim. data 2.71 kW
Grid Power 3.15 kW
Temperature rise 1.0 °C

SFP Calculation
Grid power according to SFP 3.00 kW
Pressure rise 728 Pa
Speed 1539 rpm

Multi cable STAZ-70-1-025-0-2-0080-2
Integral motor APAT-4-00400-30-20

Voltage: 3 x 400V
Temperature sensors in stator winding: 20
Efficiency 88.4 %
Speed 1440 rpm
Motor output 4.0 kW
Electric current 8.0 A
Number of Poles 4
Output margin, minimum 10 %

Frequency converter STRR-1-4-0080-3-0-2-9-00-2
Efficiency 97.4 %
Operating frequency 54.0 Hz
Max frequency at frequency control 61.9 Hz
Max speed at frequency control 1771 rpm

Motor accessories APAC-1-2-5-0-1-0080-356-4-0-0
Motor: 1-Speed
Motor control: Integral motor
Connection accessories: Quick connection
Type: Standard
Length: 356
Power supply: 3x400 VAC

Fan control STAZ-20-1-4-0-5-0-1-1-2
Fan location: Supply fan
Control function: Flow control
Control reference: Setpoint in DUC
Pressure range: 0-5000 Pa
Fire function: Without
Design: Standard
Delivery option: Mounted on current sub, quick connection

Start equipment fan STAZ-21-1-1-4-4-080-000-0-2
Fan location: Supply 1
Motor: 1-Speed
Start method: Integral motor
Voltage: 400 VAC, 3-phace
Rated current high speed: 080
Delivery options: Mounted on current sub, quick connection
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Air heater for hot water Mounted in
ductwork

EQKE-140-080-2-1-1

Width cm: 140
Height cm: 80
Output variant: 2
Connection side: right
Pressure drop, dimensioning 50 Pa
Output 48.9 kW
Air temperature 10.0 / 25.0 °C
Face velocity 2.4 m/s
Liquid volume 10.0 l
Control principle for water heater flow control
Water temperature 75.0 / 35.0 °C
Water flow 0.30 l/s
Water velocity 0.3 m/s
Pressure drop water 2.0 kPa
Frost protection sensor STAZ-11-10-1-2-5

Type of heater: Air heater
Sensor type: Standard
Design: Clamp on sensor
Delivery option: Supplied with STEQ

Coil control STAZ-16-60-2-2-10-025-5
Manufacturer: Siemens
Control alternative: Valve with actuator
Valve type: 2-port
Type of coil: Heating coil
Kvs value: 2.5 (SQS65)
Delivery options: Supplied with STEQ

Air cooler for chilled water, Mounted in
ductwork

EQKN-140-080-2-0-1-1

Width cm: 140
Height cm: 80
Output variant: 2
Connection side: right
Pressure drop, dimensioning 97 Pa
Output 29.4 kW
Air temperature 25.0 / 16.0 °C
Relative humidity 10.0 / 17.4 %
Face velocity 2.4 m/s
Liquid volume 22.0 l
Water temperature 6.0 / 12.0 °C
Water flow 1.16 l/s
Water velocity 0.4 m/s
Pressure drop water 2.5 kPa
Coil control STAZ-16-60-2-2-20-100-5

Manufacturer: Siemens
Control alternative: Valve with actuator
Valve type: 2-port
Type of coil: Cooling coil
Kvs value: 10 (SQX62)
Delivery options: Supplied with STEQ
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Sound attenuator, mounted in ductwork EQSD-170-080-1-1
Width, [cm]: 170
Height [cm]: 80
Pressure drop, dimensioning 6 Pa
Insertion loss, regenerated noise included 4,9,18,28,31,23,15,12 dB

EXHAUST AIR

Sound attenuator, mounted in ductwork EQSD-140-080-1-1
Width, [cm]: 140
Height [cm]: 80
Pressure drop, dimensioning 7 Pa
Insertion loss, regenerated noise included 4,9,18,28,31,23,15,12 dB

Filter EQPB-032-07-01-4-1-3-1-0-0-1-2
Unit size : 032
Filter class : F7
Filter type : synthetic
Filter length : Long bag (vertical pockets only)
Filter frame : galvanized sheet steel
Connection side : inlet at the top (rectangular connection)
Location: negative pressure
Material: galvanized sheet steel
Inspection side : left
Number of filters 4x392x792
Pressure drop, start 59 Pa
Pressure drop, dimensioning 109 Pa
Pressure drop, end 159 Pa
Face area 1.3 m²
Face velocity 1.9 m/s
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Plenum fan Centriflow Plus EQLK-032-3-0-1-1-2-1-2-3-1-2-2
Unit size : 032
Fan size : 3
Equipment: normal + pressure tapping for air flow measurement
Anti-vibration mountings : rubber
Position inside the casing : exhaust air
Outlet direction : upwards (rectangular)
Material : galvanized sheet steel
Inspection side: left
Dimensioning data

Speed 1146 rpm
Fan efficiency 76.5 %
Total efficiency 65.7 %
Pressure rise, dimensioning 552 Pa
Fan shaft power at dim. data 1.89 kW
Grid Power 2.20 kW
Temperature rise 0.7 °C

SFP Calculation
Grid power according to SFP 1.95 kW
Pressure rise 502 Pa
Speed 1103 rpm

Multi cable STAZ-70-1-025-0-1-0080-2
Integral motor APAT-4-00400-30-20

Voltage: 3 x 400V
Temperature sensors in stator winding: 20
Efficiency 88.4 %
Speed 1440 rpm
Motor output 4.0 kW
Electric current 8.0 A
Number of Poles 4
Output margin, minimum 10 %

Frequency converter STRR-2-4-0080-3-0-2-9-00-2
Efficiency 97.2 %
Operating frequency 40.0 Hz
Max frequency at frequency control 51.3 Hz
Max speed at frequency control 1467 rpm

Motor accessories APAC-1-2-5-0-1-0080-356-4-0-0
Motor: 1-Speed
Motor control: Integral motor
Connection accessories: Quick connection
Type: Standard
Length: 356
Power supply: 3x400 VAC

Fan control STAZ-20-2-4-0-3-0-1-1-2
Fan location: Exhaust fan
Control function: Flow control
Control reference: Setpoint in DUC
Pressure range: 0-3000 Pa
Fire function: Without
Design: Standard
Delivery option: Mounted on current sub, quick connection

Start equipment fan STAZ-21-2-1-4-4-080-000-0-2
Fan location: Exhaust 1
Motor: 1-Speed
Start method: Integral motor
Voltage: 400 VAC, 3-phace
Rated current high speed: 080
Delivery options: Mounted on current sub, quick connection
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Damper
Width in cm: 140
Height in cm: 80
Tightness class : CEN 3
Connection: slip joint (PG)
Function : extract air
Material : galvanized sheet steel
Pressure drop, dimensioning 2 Pa
Damper EQAZ-12-140-080-3-1-4-00-2-0-1

Width cm : 140
Height in cm : 080
Tightness class : CEN 3
Connection: slip joint (PG)
Function : extract air
Damper type: 200 mm blade
Material : galvanized sheet steel
Damper actuator STAZ-30-8-10-1-0-2-1-2
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CONTROLS
Product list

Electrical cabinet STEQ-003-10-10-0-3-4-65-5-1-1
Placement: in panel
Voltage: 3x400 VAC
Control equipment: Siemens Climatix 600, TCP/IP + exp
HMI (display): Alfanumerical, IP30
Design: Standard
Construction: ControlMaster
Temperature control STAZ-01-2-0-0-0-0-0-0-1-65-1

Type of control: Exhaust air control
Controller: Siemens Climatix 600, TCP/IP + exp

Temperature sensor STAZ-02-10-1-2-5
Type of sensor: Supply air temp sensor
Design: Duct sensor
Delivery options: Supplied with STEQ

Control documentation STAZ-36-65-1-032-1-3-03-1
Extended/forced operation STAZ-50-3-0-0-1-0

Temperature sensor STAZ-02-20-1-1-2
Type of sensor: Exhaust air temp sensor
Design: Sensor mounted on AHU
Delivery options: Mounted on current sub, quick connection
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Function text

Start and stop of air handling unit
TF1 and FF1 starts and stopss by the schedular in RC1.
Damper actuator ST1, ST2 opens before TF/FF starts and closes when TF/FF stops. ST1 closes
at power failure.
RC1 control the heatrecovery to 100% at start up
The operation control, operation- and larm indication are in the OP-panel of RC1

Temperature control
When the need for cold air increases RC1 controls valve actuator SV1 for heat, rotary heat
exchanger VVX for heat recovery and valve actuator SV2 for cold air in sequence.
Temperature sensorn GT12 keep the right exhaust air temperature via RC1.
Temperature sensorn GT1 keeps the supply air temperature within limits via RC1.
when there is a risk for frost in the heating coil, frost protection sensor GT5 opens the valve
actuator SV1, if the frost risk remains the air handling unit will be stopped.
when the air handling unit stops frost protection sensor GT5 keeps the return water temperature
konstant to approximately 25°C

Fan control
Flow sensor GF1 keeps the flow constant for TF1 via FO1.
Flow sensor GF2 keeps the flow constant for FF1 via FO2.

Alarm recieves from
Running in manual mode,
heat exchanger VVX,
control failure supply air fan,
control failure exhaust air fan,
frost protection guard,
filter guard supply air,
or temperature sensor failure.

Reference Description Type
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FLÄKT WOODS MODEL

ENERGY AND LCC CALCULATIONS

UNIT/SYSTEM

Unit
Unit type eQ, s/e air
Size 032
Supply air 9700.00 m³/h
Exhaust air 8800.00 m³/h
Heat recovery rotary heat exchanger
Efficiency 73.0 %
SFPv 1.8 kW/m³/s

INDATA

Climate data
City for ref data -
Average year temperature/moisture 4.8 / 80.0 °C ,%

Climate data Winter Summer
Year highest temperature/moisture - 23.0 / 58.5
Normal temperature, summer - 11.5
Normal temperature, winter -7.2 - °C
Year lowest temperature/moisture -15.0 / 98.4 - °C ,%

Outdoor temp. compensation Winter Summer
Exhaust temperature / Moisture 20.0 / 20.0 20.0 / 20.0 °C ,%
Supply air temperature 16.0 / 16.0 16.0 / 16.0 °C
Outdoor temperature -15.0 / -15.0 -15.0 / -15.0 °C

Operation time
Hours/day 24.0 h
Days/week 7
Yearly operating time 8760 h
Air flow 100 %
Return air 0 %

Energy cost Price per kWh Expected actual
price rise

Heating 4.95 SEK/kWh 0.00 %
Cooling 0.00 SEK/kWh 0.00 %
El. 5.65 SEK/kWh 0.00 %

Economy
Tender sum 5737740 SEK
Interest 5.0 %
Operating time 30 year

RESULT
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Annual energy recovery
Heat recovery 300096 kWh
Reheating recovery 0 kWh
Cooling recovery 4727 kWh
Temp. rise in supply air fan 26858 kWh

Annual energy demand
Heating 6318 kWh
Cooling 1592 kWh
Supply air fan 27020 kWh
Exhaust fan 18507 kWh

Annual energy cost
Energy , Heating 31274 SEK
Energy , Cooling 0 SEK
Energy , El, fans 257228 SEK
Total 288502 SEK

Life Cycle Cost
Tender sum 5737740 SEK
LCC,Heating 480760 SEK
LCC,Cooling 0 SEK
LCC , El. , Supply air fan 2346804 SEK
LCC, El. , Exhaust fan 1607413 SEK
Evaluation sum 10172717 SEK
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PERFORMANCE, SUMMER

Input SUMMER
Supply air flow 9700.00 m³/h
Exhaust air flow 8800.00 m³/h
Supply air pressure drop 350 Pa
Extract air pressure drop 300 Pa
Intake air pressure drop 0 Pa
Exhaust air pressure drop 0 Pa
Outdoor temperature 15 °C
Outdoor air humidity 40 %
Supply air temperature 16 °C
Exhaust temperature 20 °C
Exhaust humidity 55 %

Damper
Pressure drop, dimensioning 2 Pa
Damper

Damper actuator

End connection frame
Pressure drop, dimensioning 1 Pa
Casing end wall

Filter
Number of filters 4x392x792
Pressure drop, start 71 Pa
Pressure drop, dimensioning 121 Pa
Pressure drop, end 171 Pa
Face area 1.3 m²
Face velocity 2.2 m/s
Differential pressure sensor type Dwyer Magnehelic
Filter monitor

REGOTERM rotary heat exchanger
Temperature Efficiency 73.0 %
Capacity reduction 28.5 kW
Air flow transfer 0.19 m³/s
Supply air

Pressure drop, dimensioning (Pa) 127 Pa
Air temperature 15.0 / 15.0 °C
Relative humidity 40.0 / 58.8 %

Exhaust air
Pressure drop, dimensioning (Pa) 116 Pa
Air temperature 20.0 / 16.0 °C
Relative humidity 55.0 / 51.4 %

Multi cable
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Plenum fan Centriflow Plus
Dimensioning data

Speed 1554 rpm
Fan efficiency 75.9 %
Total efficiency 65.3 %
Pressure rise, dimensioning 774 Pa
Fan shaft power at dim. data 2.71 kW
Grid Power 3.15 kW
Specific fan power 1.11 kW/(m³/s)
Temperature rise 1.0 °C

Multi cable
Integral motor

Efficiency 88.4 %
Speed 1440 rpm
Motor output 4.0 kW
Electric current 8.0 A
Number of Poles 4

Frequency converter
Efficiency 97.3 %
Max frequency at frequency control 61.9 Hz
Max speed at frequency control 1771 rpm

Motor accessories
Fan control
Start equipment fan

Air heater for hot water Mounted in ductwork
Pressure drop, dimensioning 48 Pa
Output 0.0 kW
Air temperature 16.0 / 16.0 °C
Face velocity 2.4 m/s
Liquid volume 10.0 l
Control principle for water heater flow control
Frost protection sensor
Coil control

Air cooler for chilled water, Mounted in ductwork
Pressure drop, dimensioning 97 Pa
Output 29.4 kW
Air temperature 25.0 / 16.0 °C
Relative humidity 10.0 / 17.4 %
Face velocity 2.4 m/s
Liquid volume 22.0 l
Water temperature 6.0 / 12.0 °C
Water flow 1.16 l/s
Water velocity 0.4 m/s
Pressure drop water 2.5 kPa
Coil control

Sound attenuator, mounted in ductwork
Pressure drop, dimensioning 6 Pa
Insertion loss, regenerated noise included 4,9,18,28,31,23,15,12 dB

Sound attenuator, mounted in ductwork
Pressure drop, dimensioning 7 Pa
Insertion loss, regenerated noise included 4,9,18,28,31,23,15,12 dB
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Filter
Number of filters 4x392x792
Pressure drop, start 59 Pa
Pressure drop, dimensioning 109 Pa
Pressure drop, end 159 Pa
Face area 1.3 m²
Face velocity 1.9 m/s

Plenum fan Centriflow Plus
Dimensioning data

Speed 1146 rpm
Fan efficiency 76.5 %
Total efficiency 65.7 %
Pressure rise, dimensioning 552 Pa
Fan shaft power at dim. data 1.89 kW
Grid Power 2.20 kW
Specific fan power 0.80 kW/(m³/s)
Temperature rise 0.7 °C

Multi cable
Integral motor

Efficiency 88.4 %
Speed 1440 rpm
Motor output 4.0 kW
Electric current 8.0 A
Number of Poles 4

Frequency converter
Efficiency 97.2 %
Max frequency at frequency control 51.3 Hz
Max speed at frequency control 1467 rpm

Motor accessories
Fan control
Start equipment fan

Damper
Pressure drop, dimensioning 2 Pa
Damper

Damper actuator
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PERFORMANCE, WINTER

Input WINTER
Supply air flow 9700.00 m³/h
Exhaust air flow 8800.00 m³/h
Supply air pressure drop 350 Pa
Extract air pressure drop 300 Pa
Intake air pressure drop 0 Pa
Exhaust air pressure drop 0 Pa
Outdoor temperature -15 °C
Outdoor air humidity 90 %
Supply air temperature 16 °C
Exhaust temperature 20 °C
Exhaust humidity 20 %

Damper
Pressure drop, dimensioning 2 Pa
Damper

Damper actuator

End connection frame
Pressure drop, dimensioning 1 Pa
Casing end wall

Filter
Number of filters 4x392x792
Pressure drop, start 61 Pa
Pressure drop, dimensioning 111 Pa
Pressure drop, end 161 Pa
Face area 1.3 m²
Face velocity 2.0 m/s
Differential pressure sensor type Dwyer Magnehelic
Filter monitor

REGOTERM rotary heat exchanger
Temperature Efficiency 73.0 %
Capacity reduction 92.4 kW
Air flow transfer 0.19 m³/s
Supply air

Pressure drop, dimensioning (Pa) 114 Pa
Air temperature -15.0 / 10.6 °C
Relative humidity 90.0 / 26.0 %

Exhaust air
Pressure drop, dimensioning (Pa) 108 Pa
Air temperature 20.0 / -8.2 °C
Relative humidity 20.0 / 87.3 %

Multi cable
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Plenum fan Centriflow Plus
Dimensioning data

Speed 1521 rpm
Fan efficiency 75.9 %
Total efficiency 65.4 %
Pressure rise, dimensioning 751 Pa
Fan shaft power at dim. data 2.58 kW
Grid Power 3.00 kW
Specific fan power 1.11 kW/(m³/s)
Temperature rise 0.9 °C

Multi cable
Integral motor

Efficiency 88.4 %
Speed 1440 rpm
Motor output 4.0 kW
Electric current 8.0 A
Number of Poles 4

Frequency converter
Efficiency 97.5 %
Max frequency at frequency control 61.9 Hz
Max speed at frequency control 1771 rpm

Motor accessories
Fan control
Start equipment fan

Air heater for hot water Mounted in ductwork
Pressure drop, dimensioning 50 Pa
Output 14.7 kW
Air temperature 11.5 / 16.0 °C
Face velocity 2.4 m/s
Liquid volume 10.0 l
Control principle for water heater flow control
Water temperature 75.0 / 35.0 °C
Water flow 0.09 l/s
Water velocity 0.1 m/s
Pressure drop water 0.2 kPa
Frost protection sensor
Coil control

Air cooler for chilled water, Mounted in ductwork
Pressure drop, dimensioning 96 Pa
Output 0.0 kW
Air temperature 16.0 / 16.0 °C
Relative humidity 18.3 / 18.3 %
Face velocity 2.4 m/s
Liquid volume 22.0 l
Coil control

Sound attenuator, mounted in ductwork
Pressure drop, dimensioning 6 Pa
Insertion loss, regenerated noise included 4,9,18,28,31,23,15,12 dB

Sound attenuator, mounted in ductwork
Pressure drop, dimensioning 7 Pa
Insertion loss, regenerated noise included 4,9,18,28,31,23,15,12 dB
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Filter
Number of filters 4x392x792
Pressure drop, start 59 Pa
Pressure drop, dimensioning 109 Pa
Pressure drop, end 159 Pa
Face area 1.3 m²
Face velocity 1.9 m/s

Plenum fan Centriflow Plus
Dimensioning data

Speed 1080 rpm
Fan efficiency 76.2 %
Total efficiency 65.2 %
Pressure rise, dimensioning 543 Pa
Fan shaft power at dim. data 1.72 kW
Grid Power 2.01 kW
Specific fan power 0.80 kW/(m³/s)
Temperature rise 0.6 °C

Multi cable
Integral motor

Efficiency 88.4 %
Speed 1440 rpm
Motor output 4.0 kW
Electric current 8.0 A
Number of Poles 4

Frequency converter
Efficiency 96.7 %
Max frequency at frequency control 51.3 Hz
Max speed at frequency control 1467 rpm

Motor accessories
Fan control
Start equipment fan

Damper
Pressure drop, dimensioning 2 Pa
Damper

Damper actuator
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Fan chart - Exhaust air inlet  - EQLK-032-3-0-1-1-2-1-2-3-1-2-2
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Fan chart - Supply air - EQLK-032-2-1-1-1-3-1-1-1-1-1-2
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LCC diagram

ANNUAL ENERGY DEMAND

NORMAL OPERATION
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Psychometric Chart

Operative case - Summer

Supply air flow

Number Name

Dry bulb
temperatur

e (°C)

Relative
humidity

(%)

Specific
humidity

(g/kg)
Enthalpy
(kJ/kg)

Wet bulb
temperatur

e (°C)
Output

(kW)

Sensible
output
(kW) Water (l/s)

1 Outdoor Air 15.0 40.0 4.2 25.7 8.5
2 REGOTERM rotary heat e... 15.1 58.8 6.2 30.9 10.7 16.9 0.2 0.01
3 Plenum fan Centriflow ... 16.0 55.2 6.2 31.8 11.1 3.1 3.2 0.00
4 Air cooler for chilled... 16.0 17.4 1.9 21.0 6.3 -35.6 0.0 -0.01
5 Supply air 16.0 17.4 1.9 21.0 6.3

Exhaust air flow

Number Name

Dry bulb
temperatur

e (°C)

Relative
humidity

(%)

Specific
humidity

(g/kg)
Enthalpy
(kJ/kg)

Wet bulb
temperatur

e (°C)
Output

(kW)

Sensible
output
(kW) Water (l/s)

1 Exhaust air 20.0 55.0 8.0 40.4 14.5
2 REGOTERM rotary heat e... 16.0 51.4 5.8 30.7 10.6 -32.1 -13.3 -0.01
3 Plenum fan Centriflow ... 16.7 49.2 5.8 31.4 10.9 2.3 2.2 0.00
4 Exhaust air outlet 16.7 49.2 5.8 31.4 10.9
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Operative case - Summer
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Psychometric Chart

Operative case - Winter

Supply air flow

Number Name

Dry bulb
temperatur

e (°C)

Relative
humidity

(%)

Specific
humidity

(g/kg)
Enthalpy
(kJ/kg)

Wet bulb
temperatur

e (°C)
Output

(kW)

Sensible
output
(kW) Water (l/s)

1 Outdoor Air -15.0 90.0 0.9 -12.8 -15.2
2 REGOTERM rotary heat e... 10.6 26.0 2.0 15.8 3.6 84.4 75.5 0.00
3 Plenum fan Centriflow ... 11.5 24.5 2.0 16.7 4.1 2.8 2.7 0.00
4 Air heater for hot wat... 16.0 18.3 2.0 21.3 6.4 13.5 13.3 0.00
5 Supply air 16.0 18.3 2.0 21.3 6.4

Exhaust air flow

Number Name

Dry bulb
temperatur

e (°C)

Relative
humidity

(%)

Specific
humidity

(g/kg)
Enthalpy
(kJ/kg)

Wet bulb
temperatur

e (°C)
Output

(kW)

Sensible
output
(kW) Water (l/s)

1 Exhaust air 20.0 20.0 2.9 27.4 9.3
2 REGOTERM rotary heat e... -8.2 87.3 1.6 -4.1 -8.6 -93.6 -83.5 0.00
3 Plenum fan Centriflow ... -7.6 82.7 1.6 -3.5 -8.2 1.8 1.8 0.00
4 Exhaust air outlet -7.6 82.7 1.6 -3.5 -8.2
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Operative case - Winter
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Grein um síur, hlutverk og fleira unnin af hönnuði til kynningar á 

verkefninu í upphafi og sem viðauki við síu umfjöllunina í skýrslunni. 
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Loftræsting og síurLoftræsting og síur
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Viðauki KViðauki K

AF HVERJU SÍA LOFT?AF HVERJU SÍA LOFT?

� Síur gegna því hlutverki að hreinsa ryk og óhreinindi ú lofti sem við

blásum í vistarverur. Ryki er oft flokkað í tvo flokka eftir stærð

rykkornanna. Ryk <10µm sem sést, oft flokkað sem óhreinindi og svo

ryk >10µm sem ekki sést berum augum og er heilsuspillandi við

innöndun. Meðalrykmagn í hreinu útilofti hér á landi er minna en 20 

µg/m3. 

© Kristján Lars Kristjánsson 2

AFAF HVERJUHVERJU......

� Hreinsun. Hreinsa ryk úr innblásturslofti.

� Þægindi. Ósíað loft veldur óþægindum við innöndun.

� Heilsa. Hægt að hreinsa bakteríur úr innblásturslofti.

� Verndun. Hreinsun á útkastlofti til að vernda umhverfið.

� Viðhald. Minnkar hættu á skemmdum á vélbúnaði og dregur úr
þörfinni að hreinsa útkaststokka

© Kristján Lars Kristjánsson 3
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SKILGREININGAR Á SÍUN SKILGREININGAR Á SÍUN 

� Síugráðan. Mælikvarði á getu síunnar að sía samsett
staðalryk. 

� Síunýtni. Geta síunnar að sía loftbært ryk. 

� Kornskiljugráða. Mælikvarði á getu síunnar til að sía
rykkorn af ákveðinni stærð.

� Ryksöfnunargráða. Hve mikið af stöðluðu mæliryki sían
getur safnað í sig áður en ákveðnu þrýstifalli yfir síuna er náð.

© Kristján Lars Kristjánsson 4

SÍURSÍUR

© Kristján Lars Kristjánsson 5

� Pokasíur. Algengasta síutegundin í 

loftræsikerfum og þá tegund F7. Stórt

síuflatarmál.

� Flatsíur. Víða notuð í kerfi þar sem minni

kröfur eru gerðar eða sem forsíur. Lítið

síuflatarmál. Minna þrýstifall. Hentar fyrir

kraftminni blásara.

Hvo oft skal skipta um loftsíur?Hvo oft skal skipta um loftsíur?

© Kristján Lars Kristjánsson 6
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Agnir í loftinu Agnir í loftinu ––Vinnslusvið loftsíaVinnslusvið loftsía
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0,001 0,01 0,1 1 10 100 1000

Agnir, þvermál (míkrón)

Veirur Gerlar Frjókorn

Fínsíur
Grófsíur

Hætta fyrir lungu

AskaVindlingareykur

Virkni síu

Heimild: Loftræstikerfi Jón K. GunnarssonHeimild: Loftræstikerfi Jón K. Gunnarsson

NOTKUNARSVIÐ SÍANOTKUNARSVIÐ SÍA
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LOFTSÍUGETA OG PRÓFANIRLOFTSÍUGETA OG PRÓFANIR

© Kristján Lars Kristjánsson 9

Loftsíur Prófunaraðferð

Gerð Flokkur

Eurovent  4/5 
meðalsíugráða Am

(samhangandi ryk)

Eurovent  4/5 
meðalsíunýtni Em (loftbært 
ryk)

Eurovent  4/4 
meðalsíugráða Am

(antríumklóríd)

[%] [%] [%]

Grófsía

G1 Am < 65 - -

G2 65 □Am < 80 - -

G3 80 □Am < 90 - -

G4 90 □Am - -

Fínsía

F5 - 40 □Em< 60 -

F6 - 60 □Em < 80 -

F7 - 80 □Em < 90 -

F8 - 90 □Em < 95 -

F9 - 95 □Em
-

Míkrósía

H10 - - 95 □Em< 99,9

H11 - - 99,9 □Em < 99,97

H12 - - 99,97 □Em < 99,99

H13 - - 99,99 □Em < 99,999

H14 - - 99,999 □Em
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LOFTSÍUGETA LOFTSÍUGETA 
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Sí
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l í
 %

Ryk í µm

Dæmigerð korna hreinsun í hreinum síum við prófanir samkvæmt EN779–2002 og EN 1822.  
Grafið sýnir fangað hlutfallið fyrir mismunandi stærðir ryks. Heimild  Camfil FARR.Heimild  Camfil FARR.

Síubúnaður í eldri kerfiSíubúnaður í eldri kerfi

� Þrýstifall eykst. Miðast auðvitað við hvers 
konar síubúnaður er valin.

� Síubúnaður í eldra stokkakerfi hreinsar ekki 
stokkana. Rykið sem er verður áfram nema 
hreinsað.

� Velja verður síugráðuna eftir hlutverkinu.

� Hvernig búnaði er auðveldlega komið fyrir 
og viðhaldið.

© Kristján Lars Kristjánsson 11

Síubúnaður í eldri kerfiSíubúnaður í eldri kerfi

� Mismunaþrýstibúnaði verður að koma 
fyrir yfir síu og hann senda boð um 
síuskipti (ljós eða annað) þegar valin sía 
nær ráðlögðum þéttleika (200-250Pa)

� Athuga verður að óhreinar síur auka 
þrýstifall blásara og auka þar með 
rafmagnsnotkun.

© Kristján Lars Kristjánsson 12
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SíubúnaðurSíubúnaður

� Mjög fjölbreytilegur búnaður 

er til fyrir bæði sívala og 

kantaða stokka.

� Meta þarf hvert tilfelli fyrir sig.

© Kristján Lars Kristjánsson 13

Síubox fyrir pokasíur, auðvelt í uppsetningu í 
eldra stokkakerfi. Með loki. Nokkrar 

síutegundir fáanlegar. Stærðir á svona boxum 
eru frá Ø100-Ø400

Mælir sem sýnir í Pa þrýstifall 
og rofastöð sem kveikir ljós 

hvar sem er innan 
byggingarinnar. Auðvelt í 
uppsetningu og einfalt.

Stöð sem sýnir stafrænt 
þrýstifallið yfir síu og getur 
sent boð með stýrimerki 0-

10V. 

Síubox fyrir flatsíur, auðvelt í uppsetningu í 
eldra stokkakerfi. Með loki. Nokkrar 

síutegundir fáanlegar. Stærðir á svona boxum 
eru frá Ø100-Ø400
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Steam humidifier
Humidificateur vapeur
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ElectroVap MC
Water connection

Installation
A fresh mains cold water service should be used to 
supply the unit. The water supply must also satisfy 
the following requirements. 
• Water quality: 30 to 1000 µ/cm 
• Water Pressure: 1-6 bar 
• Water Temp: less than 40°C  
The water supply connection is under bottom of the 
unit. All the ELMC are delivered with a water inlet
hose (500mm long) with a female 3/4” connection to 
the cold water supply.  

A check valve should be located on the mains 
and cold water service connection to the unit.  

The inlet valve base has a basket filter see (page 
n°44 part n° 3). 

The Humidifier ELMC can run with 3 different water 
qualities:

TAP WATER 
The water TH should be between 0 and 40° French 
grade for a conductivity between 1000 and 350 µ/s.
For the maintenance frequency of the cylinder see 
the maintenance curve. The ELMC incorporates a 
time counter (hours, steam KG...) and shows 
maintenance messages when appropriate. 

SOFTENED WATER
The ElectroVap MC humidifier may be used with 
softened water : 0°<TH< 2°.
IMPORTANT: Softeners must be programmed 
correctly. Failure to programme the softener 
correctly may lead to excessive salt concentration in 
the steam cylinder. For assistance contact the 
Softener Manufacturer. The use of duplex softeners 
is recommended. 

Reverse Osmosis and 
Demineralised Water 
The ElectroVap MC humidifier may be used with 
Reverse Osmosis or Demineralised water. The 
minimum water quality is 30 µ/s. On start-up with 
new steam cylinder a tea spoon of bicarbonate of 
soda must be added. 
The water supply must be made without any 
additional chemicals (chlorine, disinfectant, 
ozone). Also some water qualities may generate 
foam causing disturbances with the correct 
control of the humidifier. Please refer to Devatec 
technical services for further assistance. 

The water level must be between (a) 
and (b) for the maximum cylinder 
capacity. 

Softener  D.I. water 

6

a

Flexible hose supplied 

b

6



1 2 3

a b c

ElectroVap MC
DIMENSIONS

Unit mounting

Dimension       Steam      Steam      Weight     Weight
mm outlet         drain      empty kg    full kg

A 1070 1 140 a 140 45 90

B 675 2 275 b 275

C 270 3 275 c 275

D 990

E 1030

F 40

G 110

H 525

I 20

ELMC 90

Dimension       Steam     Steam      Weight      Weight
mm outlet        drain       empty kg    full kg

A 840 1 140 a 140 30 60

B 675 2 300 b 300

C 270

D 760

E 795

F 40

G 110

H 525

I 20

ELMC 40-50-60

Dimension       Steam     Steam      Weight      Weight
mm outlet        drain       empty kg    full kg

A 545 1 135 a 135 22 37

B 675

C 270

D 465

E 505

F 40

G 110

H 525

I 20

ELMC 15-20-30

Dimensions      Steam      Steam     Weight    Weight
mm outlet drain     empty kg   full kg

A 470 1 115 a 115 15 23

B 540

C 215

D 425

E 425

F 20

G 110

H 380

I 20

ELMC 5-8-10

B

D G

H

ø 6

E

I

F

1
A

C

a

1 2

a b

ø 6
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ElectroVap MC
Steam output

Installation

Use steam hose from our supply only. 

This steam hose is able to withstand 100°C. 

The humidifier should be located within 3m of the 
steam distribution pipes if hose is to be used. If 
the humidifier is located higher than 3m from the 
steam distribution pipe/s, insulated copper tube 
should be used. 
The maximum recommendable length for steam 
pipe, including elbows, is 6m. 

IMPORTANT:
1 elbow = 1 m equivalent length of steam pipe.  
There should be NO HORIZONTAL RUNS  of 
steam hose or pipework. All steam pipework 
must fall either back toward the unit or toward the 
steam distribution pipe at an angle of 15°C to 
prevent condensation being trapped. 

a - Vertical rise at least 500mm before the bend 
b - The steam hose should be rigidly supported 
c - Steam hose (radius of bend superior to 300 
mm)
d - Duct work 
e - Obstacle 
f - A condensate separator is needed at this point 
to drain condensate . Steam hose connection 
g – Steam hose : make a radius of bend of 
diameter 200mm with the condensate hose 
(siphon) 
h – Condensate hose 
i – Humidifier height 

Radius of bend
ø 25 mm = 250 mm (minimal) 
ø 40 mm = 400 mm (minimal) 

Number of steam outlet
ELMC 5-8-10-15 = 1 x ø 25 mm  
ELMC 20-30 = 1 x ø 40 mm  
ELMC 40-50-60 = 2 x  ø 40 mm
ELMC 90 = 3 x ø 40 mm 

Permissible duct pressure (P) for a correct 
working : 

- P inferior to 150 mm water column 

                                    For pressures between 150 and 300 mm water column, 
 our optional filling cup platform must be used.

8

g =  25 ou  40 

g =  25 

g = 2 x  25

g = 3 x  40

8



ElectroVap MC
Condensate outlet

9

X = 100 mm 

X = 150 mm 

Y = 375 mm 

X = 100 mm 

Y = 550 mm 

Y = 130 mm Installation
The following drawings show the water draining 
connections that should be made. 

Connection to the unit by a hose draining diam25 

ELMC 5-30: 1 m hose with 3 hose clamps  
ELMC 40-60: 1m+1.20m hose with 6 hose clamps.  
ELMC 90: 1m+1.20m+1.80m hose with 9 hose 
clamps 

Please follow the recommendations hereafter. Drain 
hose internal, diam mini 

- ELMC 5/8/10/15/20/30 ø 25mm  
- ELMC 40/50/60  ø 25 mm  
- ELMC 90  ø 25 mm 

The drain operates under gravity only. Ensure 
drain pipework has a pitch of at least 15°C to 
allow the unit to drain efficiently. 

The Devatec recommended steam hoses should 
be used for connecting the humidifier to the drain 
network. Regular replacement is recommended.

The temperature of the water discharged from the 
humidifier is between 60°C and 100°C. Ensure the 
pipe work used is capable of withstanding such 
temperatures.

The discharge hose must be free from any obstacle. 

It is recommended that each steam cylinder has its 
own drain pipe and tundish arrangements. This will 
permit fast and easy identification of a fault within a 
cylinder. 

The discharged water should be offset from the 
underside of the unit as shown. This will prevent 
any steam and/or condensation from getting into 
the cabinet. 

9



ElectroVap MC 
Connection of the unit and its options 

Connection for ventilation units 
(terminal block 3-4). 

Connection to mains.

Connection to ground

Connection to on/off hygrostat 
(safety & room ventilation unit) 

(Terminal block 1-2).

This allows the selection of the suitable 
regulation. Configure dip switch S1 as 
follows : 

Red lamp of 
High water level 

Electrical installation 

16

Devatec sensor 0-10 V  
0-10 V/2-10 V regulator 

0-5 V sensor 
1-5 V sensor 

4-20 mA sensor 
0-20 / 4-20 mA regul.  

0-20 V regulator 
4-20 v regulator 

 1 2 3 4 

All works concerned with electrical installation must be carried 
out by a skilled and qualified personnel. 

Terminal block X5 : connect the control 
signal wires here (pins 19 & 20) 
! Mind the polarities



ElectroVap MC
Steam capacity 

Electrical installation 

The 2 tables under indicate the nominal value of the steam capacity in steam Kg per hour, the 
electrical power and the intensity according to the different power supplies. 

2 x 230 V 3 x 230 V 3 x 400 V 3 x 415 V 3 x 440 V 
Model Capacity Power Current Current Current Current Current
ELMC Kg/V/H Kw Amps Amps Amps Amps Amps

5 5 3.76 16.3 9.6 5.5 5.3 5
8 8 6.02 15.3 8.8 8.5 8

10 10 7.52 32.7 19.1 11 10.6 10
15 15 11.3 28.7 16.5 15.9 15
20 20 15 38.2 22 21.2 20
30 30 22.6 2 x 28.7 33 31.8 30
40 40 30.1 2 x 38.2 2 x 22 2 x 21.2 2 x 20 
50 50 37.6 3 x 31.9 2 x 27.5 2 x 26.5 2 x 25 
60 60 45.1 3 x 38.2 2 x 33 2 x 31.8 2 x 30 
90 90 67.7 3 x 33 3 x 31.8 3 x 30 

3 x 460 V 3 x 575 V 3 x 600 V 3 x 690 V 
Model Capacity Power Current Current Current Current
ELMC Kg/V/H Kw Amps Amps Amps Amps

5 5 3.76 4.8 3.8 3.7 3.2
8 8 6.02 7.6 6.1 5.9 5.1

10 10 7.52 9.6 7.6 7.3 6.4
15 15 11.3 14.3 11.5 11 9.6
20 20 15 19.1 15.3 14.7 12.7
30 30 22.6 28.7 22.9 22 19.1
40 40 30.1 2 x 19.1 2 x 15.3 2 x 14.7 2 x 12.7 
50 50 37.6 2 x 23.9 2 x 19.1 2 x 18.3 2 x 16 
60 60 45.1 2 x 28.7 2 x 22.9 2 x 22 2 x 19.1 
90 90 67.7 3 x 28.7 3 x 22.9 3 x 22 3 x 19.1 

This table enables to determine the steam quantity produced by the ELMC according to the 
intensity measured. 

Current 2x230 V 3x230 V 3x400 V 3x415 V 3x440 V 3x460 V 3x575 V 3x600 V 3x690 V
Amps Kg/V/H Kg/V/H Kg/V/H Kg/V/H Kg/V/H Kg/V/H Kg/V/H Kg/V/H Kg/V/H

2 0.61 1.05 1,82 1,89 2,00 2,09 2,62 2,73 3,14
5 1.53 2.62 4,55 4,72 5,00 5,23 6,54 6,82 7,85

10 3.06 5.23 9,10 9,44 10,01 10,46 13,08 13,65 15,69
12 3.67 6.28 10,92 11,33 12,01 12,55 15,69 16,37 18,83
15 4.59 7.85 13,65 14,16 15,01 15,69 19,62 20,47 23,54
20 6.12 10.46 18,19 18,88 20,01 20,92 26,15 27,29 31,39
25 7.65 13.08 22,74 23,60 25,02 26,15 32,69 34,11 39,23
27 8.26 14.12 24,56 25,48 27,02 28,25 35,31 36,84 42,37
30 9.18 15.69 27,29 28,32 30,02 31,39 39,23 40,94 47,08
32 9.79 16.74 29,11 30,20 32,02 33,48 41,85 43,67 50,22
37 11.32 19.35 33,66 34,92 37,03 38,71 48,39 50,49 58,06
40 12.24 20.92 36,39 37,75 40,03 41,85 52,31 54,58 62,77

17
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ElectroVap MC
Wiring Characteristics

Electrical installation 
The below table indicates the electrical supply  of the ElectroVap MC units. In all cases, the 
control circuit must be in single phase 230V. 

2 x 230 V
50/60 Hz

3 x 230 V
50/60 Hz

3 x 400 V
50/60 Hz 

3 x 415 V
50/60 Hz

3 x 440 V
50/60 Hz
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5 2 2.5 4.3 17.6 10,5 6,2 6 5,7

8 2 2.5 6.7 16,5 9,7 9,3 8,8

10 2 2.5 8.2 34.8 20,5 12 11,6 10,9

15 2 2.5 12.2 30,6 17,8 17,1 16,2

20 2 2.5 16.1 40,7 23,5 22,7 21,4

30 2 2.5 24 2 x 30,4 35,1 33,6 32

40 2 2.5 32 2 x 40,5 2 x 23,4 2 x 22,7 2 x 21,3 

50 2 2.5 39.9 3 x 33,6 2 x 29,1 2 x 28,1 2 x 26,5 

60 2 2.5 47.8 3 x 40,5 2 x 35,1 2 x 33,6 2 x 32 

90 2 2.5
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71.6 3 x 35,1 3 x 33,6 3 x 32 

3 x 460 V
50 / 60 Hz

3 x 575 V
50 / 60 Hz 

3 x 600 V
50 / 60 Hz 

3 x 690 V
50 / 60 Hz
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5 2 2.5 4.3 5,4 4,4 4,3 3,8

8 2 2.5 6.7 8,4 6,8 6,6 5,8

10 2 2.5 8.2 10,5 8,4 8,1 7,1

15 2 2.5 12.2 15,5 12,5 12 10,5

20 2 2.5 16.1 20,5 16,5 15,8 13,8

30 2 2.5 24 30,6 24,6 23,5 20,5

40 2 2.5 32 2 x 20,4 2 x 16,3 2 x 15,7 2 x 13,6 

50 2 2.5 39.9 2 x 25,4 2 x 20,4 2 x 19,5 2 x 17 

60 2 2.5 47.8 2 x 30,6 2 x 24,6 2 x 23,5 2 x 20,5 

90 2 2.5
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71.6 3 x 30,6 3 x 24,6 3 x 23,5 3 x 20,5 
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Electrovap MC
Electrical connections

Electrical Installation

All works concerned with electrical installation must be carried  
out by a skilled and qualified personnel.

19
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ElectroVap MC 
Electrical connections

Electrical Installation 

All works concerned with electrical installation must be carried  
out by a skilled and qualified personnel.

Connection onto the board 

Connection onto the board 

Connection onto the board 

Terminal blocs on 
the Din rail 



ElectroVap MC
WiringcablesforremoteInformationsystem

Electrical installation 

All works concerned with electrical installation must be carried 
out by a skilled and qualified personnel. 

21
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ElectroVap MC

The ELMC steam humidifiers can be run as a master and slave system. You have to connect the regulator 
signal on (Connector x5  terminals 18-19-20) and servo control (terminals 1-2) to a master unit ( ex: the closer to 
the regulation system ) and to send back this wiring on the other units (slaves). 

IMPORTANT:

All the units must have the remote circuit board built-in. 

WITH A  REGULATION 0 – 10 V 

With a 0-10V signal, the number of the units is limited by the regulator power only. 

All the units must be to set in 0 – 10 V 
regulation signal ( dip-switch S1 and 
software 0 – 10 V) 

The output signal must be connected 
on all units  to connector x5 (terminals 
19 and 20) on the main board. 

Terminal block 1-2 of the master unit 
must be connected and terminals 36-
37of connector x22 to terminal 1-2 of 
the slave unit and so on. Should a unit 
fail, all the units are stopped.

1

2

SLAVE 1 

Regulator selection 
REGULT 0 – 10 V 

Dip-switch S1 0 – 10V 

S1

1     2     3    4 

on

1

2

master
High level safety 

-

+

Régulator 
0 – 10 V 

Dip-switch S1 0 – 10V 

S1

1     2     3    4 

on

Regulator selection 
REGULT 0 – 10 V 

To terminals  1 and 2 of the following slave 
unit ( 0 – 10 V commissioning ) 

O 18
O 19
O 20 

X22

O 18
O 19
O 20 

O 36
O 37

X5

X5

O 36
O 37 X22

Ref 100501/05 

Ref 100501/05 
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ElectroVap MC

With a regulation 0– 20 V

The wiring diagram is the same as that of a 0 – 10 V regulation. 

Only dip-switch S1 ( 0 – 20 V ) should be set on and the software ( code 2.3.4 ) "CHOICE REGULATION " 
adjusted for  "REGULT  0 – 20 V" 

WITH A REGULATION 4 – 20 mA

With a signal 4 – 20 mA,  only one slave unit can be run because the power regulator is not powerful enough to 
supply all links 

The master unit must be commissioned in  4 – 20 mA and the slave 0 – 10 V to save energy. 

1     2     3    4 

High safety limit 
-

Asservissement 

1

2

SLAVE 1 

Regulator selection 
REGULT 2 – 10 V 

Dip-switch S1 0 – 10 V 

S1 on

-

+

REGULATOR
4 – 20 mA 

1

2

MASTER
Dip-switch S1 4 – 20mA 

S1

1     2     3    4 

on

Regulator selection
REGULT 4 – 20 mA 

The output signal from the 
regulator must be connected to all 
unit on terminalq 19 and 20 of 
connector x5 ( + in 20 & – in 19 ) 

Terminal block 1-2 of the master 
unit must be connected and 
terminals 36-37of connector x22 to 
terminal 1-2 of the slave unit and 
so on. Should a unit fail, all the 
units are stopped.

    1    2     3     4 

O 18
O 19
O 20 

O 18
O 19
O 20 

O 36
O 37

X5

X22

X5

Ref 100501/05 

Ref 100501/05 
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ElectroVap MC
ELMC 90 wiring diagram

Electrical Installation

All works concerned with electrical installation must be carried  
out by a skilled and qualified personnel.
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ElectroVap MC
Front panel identification

Software assistant

Alpha digital display 

Changing program 

Scrolling program 

Scrolling program 

Manual draining 

Steam production light 

ON/OFF Switch 

Power light 

Identification tag 

34
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Kæli og hitafletir og lokar með mótordrifi 

a) Coiltech kæli- og hitafletir 

b) Honeywell formúlur og aðrar upplýsingar 

c) Mótor á vatnsloka 

d) Vatnslokar 
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Heat exchangers (coils) are designed mainly for the
heating and cooling of air or other gases.
Warm or hot water, oil, process liquid or steam, etc. are
used as the heating medium. Chilled water, evaporati-
ve refrigerant, oil or other liquids are used as the
cooling medium.
The coils are available in versions for e.g. installation in
ducts, air handling units or plant rooms, various mate-
rials and fin pitches.
All the coils for ducts conform to Tightness Class B on
the air side.
Precise production ensures coils of high quality and
capacity.

We also maintain a documented quality management
system in accordance with the provisions of SS-EN ISO
9001:1994 Standard. We have received environmental
management certification in accordance with SS–EN
ISO 14001:1996.
For sizing, dimension sketches and instructions, we
refer to our calculation program, COILS. The calcula-
tion program is obtainable through your local 
Coiltech Company.
The heat exchangers are produced in sizes up to 10 x 2.4
m and for airflows up to 100 m3/s.
They are designed for horizontal or vertical airflow.

General
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Heat exchangers, General CATALOGUE

Counter-flow
connection,
Right-hand
connection
side

1 2 3 4
Number of tube rows   

Staggered tubes

1 2 3 4
Number of tube
rows   

Collar height =
Fin pitch

Air

liquid supply

liquid return

Collar height =
Fin pitch



Design
The coils are designed mainly for the heating or
cooling of air. Some types of coils are specially desig-
ned for recovering heat. Acoil consists of a number of
staggered tubes arranged in one or several rows, in the
direction of the airflow.
The tubes are connected together to form loops with
lengths suited for the various types of coils. The
heating or cooling medium flows through the loops
while the air flows around the external surfaces.
The tubes are fitted with profiled fins to provide a suffi-
ciently large heating or cooling area and thus compen-
sate for the low heat transfer coefficient on the air side.
The fins are fixed onto the tubes by means of expansion
of each tube. This provides excellent heat transfer to
the fins. The copper tubes are completely protected by
the fins.
The tubes are brazed to the headers that have pipe
connections with external thread. The headers have
plugged connections for venting and drainage.
The connection for drainage can be fitted with a sensor
for a freeze guard thermostat.
The coils are enclosed in a casing with slip-clamp or
flanged connection or smooth panels on the air side.
The slip-clamp connected coils are designed for install-
lation in ducts, whereas the flanged coils are designed
for installation in a plant room.
The smooth panels are used for coil installation inside
an air handling unit casing.

Material Variants
The standard coils are well suited for most ventilation
and air handling unit installations, which involve more
than 90 % of all the coils produced. If required, we can
make available various methods for protection against
corrosion, as described below.
If your application requires a special version that isn’t
described here, please contact us.

Casing 
The casing of the coils for ducts and air handling units
are as standard made of galvanized or stainless sheet
steel (AISI 304L) but are also available made of acid-
proof sheet steel (AISI 316L).
The coils for industrial applications are produced like
those for ventilation and air handling unit applications
with casing made of galvanized or stainless sheet steel
(AISI 304L) but are also available made of acid-proof
sheet steel (AISI 316L).

Tubes
The tubes in the coils for ducts and air handling units
are in the standard versions made of 0.35 mm thick
copper; however they are also available with thicker
walls: 0.65 mm or 0.85 mm.
The coils for industrial applications are available with
electro-galvanized, hot-dipped-galvanized, stainless
steel or titanium tubes.

Headers 
The headers of the coils for ducts and air handling units
are as standard made of steel or copper, however they
are also available made of copper/nickel.
The coils for industrial applications are available with
hot-dipped-galvanized headers; there are also headers
made of stainless steel, plastic-coated, hot-dipped-
galvanized steel or titanium.

Design – Materials
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Casing

Headers
with liquid
connection
and nipples
for venting
and draining 

Fin package

Tube
package

Ventilation coils

Material Fins Tubes Headers Casing

Aluminium s

Copper x s x

Copper, electro-tinned x x x

Copper/nickel x x

Corropaint epoxy-
coated aluminium x

Painted steel s

Galvanized steel s

Stainless 304L/316L x

s = Standard version
x = Special version on enquiry



Formulas
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Heat exchangers, General CATALOGUE

AIR

Heating coils

Output: P = q (m3/s) · ∆t (°C) · 1,2 kW

Airflow: q = m3/s

Temp. difference: ∆t = °C

Efficiency: η =

Cooling coils

Output: P = q (m3/s) · ∆i (kJ/kg) · 1,2 kW

Airflow: q = m3/s

Enthalpy diff: ∆i = kJ/kg

Power demand, fan: P = kW

Mixing of air

Mixing temperature:

t =
q1 (m3/s) · t1 (°C) + q2 (m3/s) · t2 (°C)

°Cqtot

WATER

Output: P = qr (l/s) · ∆tr (°C) · 4,2 kW

Water flow: qr = l/s

Temp. difference: ∆tr = °C

Power demand, pump: P = kW

HEAT RECOVERY

Temperature efficiency: ηt =

Optimal brine flow qr ≈ l/s

P (kW)
∆t (°C) · 1,2

P (kW)
q (m3/s) · 1,2

tu – ti
tri – ti

P (kW)
∆i (kJ/kg) · 1,2

P (kW)
q (m3/s) · 1,2

q (m3/s) · ∆p (Pa)
~ 0,65 (η) · 1000

P (kW)
∆tr (°C) · 4,2

P (kW)
qr (l/s) · 4,2

qr (l/s) · ∆pr (kPa)
~ 0,75 (η) · 1000

t2 – t1
t3 – t1

q1 (m3/s) + q2 (m3/s)
6



Dimensions, Coil for Flanged Connection with Exposed Headers – QLHF

Pipe connection size 15

Conn. size 25, 32, 50, 80

Duct and Plant Room Coils for Hot Water
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Ventilation Coils for Ducts and Plant Room Walls CATALOGUE

Right-hand version

*)

*) 
1 tube row deep = 42

Nipple  G
1/4”

Pipe conn. size 2 x 80

Right-hand version

Lifting lugs,
weight >25

kg

bbb

2

All dimensions in mm if not 
otherwise specified.

aaa x bbb = Internal dimensions of the
duct (Product code designation in cm)

K =                     100 

Nipple  G
1/4”

For particulars of hole
pitches, see section:
Accessories.

Detailed dimension
drawing, weight and
volume can be obtained
from our product selec-
tion program called
Coils.

aaa F
cm

≤240 40

>240 50 01 150 06 350

02 150 08 400

03 150 10 460

04 300 12 520

Number of
tube rows
(code suffix

cc)

Number of
tube rows
(code suffix

cc)

C

mm

C

mm

15 (J + M) 115

25 89 90

32 98 90

50 115 100

80 144 110

82 (2x80) 144 110

Pipe
connec-

tion

J

mm

M

mm

bbb L
cm

<040 120

≥040 200

Conn. 15



Duct and Plant Room Coils for Chilled Water
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Dimensions, Coil for Flanged Connection with Exposed Headers – QLCF

Pipe connection 
size 15

Pipe conn. size 25, 32, 50, 80 

Right-hand version

*)

*) 
1 tube
row deep
= 42

Nipple G
1/4”

Pipe conn. size 2 x 80

Right-hand version

Lifting lugs,
weight >25

kg

bbb

2

All dimensions in mm if not 
otherwise specified.
aaa x bbb = Internal dimensions of the
duct (Product code designation in cm)

K =                – 100 

Nipple G 1/4”

For particulars of hole
pitches matching the
RFHF, see section:
Accessories.

Detailed dimension
drawing, weight and
volume can be obtained
from our product selec-
tion program called
Coils.

without with without with

01 300 350 06 350 400

02 300 350 08 400 460

03 300 350 10 460 520

04 300 350 12 520 580 

Number of
tube rows

(Code suffix
cc)

Number of
tube rows

(Code suffix
cc)

C, mm
Droplet

eliminator

15 (J + M) 115

25 89 90

32 98 90

50 115 100

80 144 110

82 (2x80) 144 110

Pipe
connec-

tion

J

mm

M

mm

C, mm
Droplet

eliminator
aaa F
cm

≤240 40

>240 50

bbb L
cm

<040 120

≥040 200

Conn. size 15

Size 32 drain conn.
(male threads)

Size 32 drain conn.
(male threads)



Tips on how to Select Coils for
Replacement in Air Handling Units
1. Measure 
– The inner dimensions inside the relevant Air 

Handling Unit 
– The maximum width and height 
– The overall depth.

2. If your selection involves a cooling and extract air
coil, check whether the drip tray belongs to the
coil or is installed in the bottom of the Air
Handling Unit.
Cooling or extract air coils can be ordered with or 
without drip tray; the drain is always horizontally
mounted.

3. Size the new coil in the computerised calculation
program called Coils.
If sizing data is lacking:
Count the number of tube rows and the fin pitch 
inside the coil you are replacing. Thanks to 
progress in coil design, the new coil having the 
same number of tube rows and fin pitch as the old 
one will in most cases provide better capacity.

4. The calculation program also provides dimensio-
nal sketches. Check the sketch against the dimen-
sions that you’ve measured. Note that the nomi-
nal pipe size of the coil’s liquid connection bran-
ches affects the total width of the coil.

5. On installation, the locations of the liquid connec-
tion branches of the new coil will in most cases
differ from those of the old coil; due to the make of
coil and the year it was manufactured. Drill new
holes in the relevant panel of the unit casing and
cover the old holes. Flanges, if any, for the liquid
side are always ordered in unmounted condition.
Air Handling Unit coils are always produced with
long connection branches and nipple enabling 
them to extend out through the Air Handling Unit
casing.

Width: Specified in centimetre increments from 20 cm
to 385 cm.

Height: Specified in 3.33 cm increments from 20 cm to
240 cm.

Ventilation Coils for Use in Air Handling Unit Casings
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Fig. 1

Width

Height

Maximum inner dimensions

Overall
depth
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Applications and Dimensioning
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A

4.3 Guide for quick estimates

The following are commenly encountered pressure drops:

 pressure drop on primary side of heat exchangers.

 pressure drop on secondary side of heat 

exchangers.

4.4 Calculations

4.4.1 Example 1

Fig. 25: Example 1

To obtain a flow in the primary circuit of 1.39 l/s a pressure 
drop of 10kPa is required. A pressure drop of 100kPa is 
available. Calculate the flow coefficient Kv and the authority β 
of the valve.

Solution
pv = 100 - 10 = 90kPa

          +40% = 7.38
Κv = 5.27

           -20% = 4.2

Select Κv = 6.3

Valve authority, β

Κv = 6.3 q = 1.39 l/s

β =      (a good value as β should be >0.5)

Pressure drop to create in the balancing valve

4.4.2 Example 2

Fig. 26: Example 2

An air preheater must deliver 100kW.
•   Sizing of V.
•   Sizing of circulating pump, P.
•   Calculate the authority of the valve.

Water heater

(tap water)

Heat exchanger 

(radiator network, 

air conditioning, 

snow melting)

Radiators without radia-

tor valves

Low flow systems 
with radiator

Convectors

Fan coils

Heating/cooling coils

Boilers

single family houses

Boilers

apartment houses

Water meter

district heating

Filters

Pipe resistance 

copper pipe

Pipe resistance

steel pipe

Pipe resistance total in a
substation 

(district heating) 

∆ Ρp =
∆pS =

∆
∆

p kPa kPa

p kPa kPa
P

s

= −
= −





2 7 20

10 30 50

, ,max.

, ,max.

∆

∆

p kPa

p kPa

P

s

=

=









20

15

.max.

.max.

∆p kPa= 0 5.

Dp 10 kPa=

Dp 5 20 kPa= −

Dp 5 20 kPa= −

kPap 205 −=∆

∆p kPa= −1 5

∆p kPa= −0 5 10.

∆p kPaP = 15

∆p kPa= 15

∆p kPa m= 0 2. /

∆p kPa m= 0 4. /

∆p kPa= 10

 

E

M

Pv∆

q = 1,39 l/s

V
H =∆

100kPa p = 10 kPa∆

Kv
36 q

p

36 1.39

90
5.27 (kPa. 1 / s)= ⋅ = ⋅ =

∆

Dp
v

90
5.27

6.3
63 kPa

2
= ⋅


 


 =

63

100
0.63=

DH Dp Dp 100 63 10 27kPav E= − = − − =

V

P

M

+ P=100

Pv∆

H=100kPa∆
p=∆

20kPa
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Solution

100 = q x (100-35) x 1.16

q = 1,3 m3/h = 0,371 l/s

The pump P should be dimensioned for the flow, q = 1.3 m3/
h, and ∆p = 20kPa, plus the remaining pressure drops in the 
circuit. Select the nearest larger pump and compensate with 
valve.

4.4.3 Example 3, Control valve V 

The pump P provides a constant flow in the secondary cir-
cuit and overcomes drops in the secondary circuit.
V should be dimensioned for the entire pressure drop,
∆p = 100 kPa.

Valve authority, β = 1.0
Choose right Kv

4.4.4 Example 4, Heating, radiator circuit 

Heat demand

50 apartments, each with an average area of 65 m2.
A heating demand of 60W/m2 gives

P=50 .65 .60 =  195 kW

Similarly, a cellar area of 600m2, with a heating demand of 
15 W/m2, gives 9kW.

tot = 195 + 9 = 204kW

4.4.5 Example 5, Radiator valve V1

Pressure drop in the circuit

Heat exchanger

Water meter and piping

+40% = 5.2
Basic Kv - value = 3.68

-20% = 2.9

Select: Kv = 4.0
EQ% (Logarithmic) characteristic.

Valve authority,

Valve close-off pressure
Can the primary valve close off the maximum differential 
pressure?

Is  (maximum permissible across a closed valve) 
lower than the  maximum value permitted by the combina-
tion of actuator, valve type and valve size? If not, the valve 
leakage will be excessive (>0.05% of Kv).

4.5 Explanation Examples

4.5.1 Medium Water

Drawing Line in Fig. 27
Given: -Volume flow V100 = 6.0m³/h

-Pressure drop ∆pv = 0.9bar (= 90kPa)
Searched for: -kvs - value

The point of intersection of the two drawing lines 
shows the kv - value 6.3.
Result: Select a valve with kvs = 6.3m³/h 

4.5.2 Medium Steam

Example A: Drawing Line 1 in Fig. 28
Given: -Max. mass flow of saturated steam GS = 370kg/h

-Primary valve pressure p1 = 2.8bar (absolute)
-Pressure drop ∆pv = 0.6bar

Searched for: kvs - value

From the point of intersection of p1 = 2.8bar with
∆pv = 0.6bar move horizontal into the kv - value area.
Then from the mass flow of saturated steam GS = 370kg/h 
move vertically downwards.
The point of intersection with the horizontal and vertical 
drawing line is between kv - value 13.7 and 16.

Result: Select a valve with kvs = 16.0m³/h

Example B: Drawing Line 1 in Fig. 28
Given: -Max. mass flow of superheated steam 
  GS = 1300kg/h

-Primary valve pressure p1 = 1.2bar (absolute)
-Pressure drop ∆pv = 0.35bar
-Superheat ∆t = 100°C

Searched for:  kvs - value

From the point of intersection of p1 = 1.2bar with
∆pv = 0.35bar move horizontal into the kv - value area.
Then from the mass flow of superheated steam 
GS = 1300kg/h follow parallel to the lines and move vertically 
upwards to the point of intersection with the horizontal line 
for the superheat ∆t = 100°C.
From this point move vertically upwards.
The point of intersection with the horizontal drawing line 
shows the kv - value 100.
Result: Select a valve with kvs = 100m³/h

P q T 1.16 kW= ⋅ ⋅∆

K
36 q

DH

36 0.37

100
1.33 (kPa, l / s)v = ⋅ = ⋅ =

P

slhmq

q

q

/97.0/5.3

16.1)50100(204

16.1

3 ==

⋅−⋅=
⋅∆Τ⋅=Ρ

∆p kPaP = 35

∆p kPa= 25
∆

Κ
∆

p kPa

q

p
kPa l s

v

v
v

= − − =

= ⋅ = ⋅ =

150 35 25 90

36 36 0 27

90
3 68

.
. ( , / )

β

β = =90

150
0 6.

∆pc
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ML7430E/ML7435E 
ELECTRIC LINEAR ACTUATORS 

FOR MODULATING CONTROL 
 

SPECIFICATION DATA 

 
 

GENERAL 
The ML7430E and ML7435E Electric Linear Actuators are 
designed to provide modulating control in closed control loops 
together with the small linear valves V5832B/V5833A 
(DN25...DN40) and V5825B/V5872B for high-differential 
pressure. 
 
These valve-actuator combinations are suitable especially for 
integration into compact or conventional stations for direct or 
indirect district heating connections, air handling units and 
roof top units for zone control, and domestic hot water 
applications. 
 
The actuators are microprocessor-controlled for exact 
positioning. The direction of movement is reversible. The 
V5825B or V5872B valve and ML7435E actuator combination 
provides safe close-off function and is approved according to 
DIN EN 14597. 
 

FEATURES 
 0...10 Vdc / 2...10 Vdc signal input 
 Fast run-time 
 Low power consumption 
 Quick and easy installation 
 No separate linkage required 
 No calibration 
 Force-limiting end switches 
 Spring return (ML7435E) 
 Manual operator 
 Synchronous motor 
 Direct / reverse action adjustable 
 Maintenance-free 
 

SPECIFICATIONS 
Temperature Limits 
Ambient operating limits 0...+50 °C at 5 to 95% rh 
Ambient storage limits -40...+70 °C at 5 to 95% rh 
Medium valve temperature max. +130 °C 
Signals 
Input voltage range  Y = 0...10 Vdc or 2...10 Vdc 
Input resistor Ri = 100 k 
Signal source output register Max. 1 k 

Safety 
Protection standard  IP54 as per EN60529 
Protection class II as per EN60730-1 
Pollution degree 2 
Rated impulse voltage 500 V 
Flame retardant V0 as per UL94 (optional 
 with metal cable gland) 
Software class A as per EN 60730-1 
Operating mode See Table 1 on pg. 2 
Wiring 
Terminals 1.5 mm2 
Cable entry M20x1.5 

Weight 0.37 kg / 0.5 kg 

Dimensions See Fig. 2 and Fig. 3 

Material 
Cover ABS-FR 
Base Glass fiber reinforced plastic 
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ML7430E/ML7435E Electric Linear Valve Actuator 
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Table 1. Specifications, by model 

OS-number ML7430E1005 ML7435E1004 
supply voltage 24 Vac -15/+20%, 50/60 Hz 

power consumption 4 VA 4 VA 

signal input 0(2) Vdc (factory setting) actuator stem retracts 

signal input 10 Vdc (factory setting) actuator stem extends 

nominal stroke 6.5 mm 

run-time at 50 Hz 15 s 60 s 

nominal stem force 400 N 

spring return time (6.5 mm stroke) -- max. 20 s 

spring return direction -- actuator stem retracts at power failure

operating mode (as per EN 60730-1, 6.4) type 1 type 1.AB 
 

OPERATION 
General 
The drive of a synchronous motor is converted into linear 
motion of the actuator stem by using a spur gear trans-
mission. Actuator and valve are directly connected by a nut. 
 
An integrated mechanism limits the stem force. Installed 
microswitches switch off the actuator precisely when the 
specified stem force is reached. 
 
The close-off position is self-adjusting by means of an auto-
matic synchronization function. Synchronization is performed 
when the applied control signal is 0 V or 10 V. The actuator 
then checks its end position every 20 minutes. Any manual 
operation will be detected within 20 minutes, at the latest, and 
the actuator will return to its end position after that control 
cycle. 
 

Manual Operation for ML7430E 
The actuators are equipped with a manual operator. Manual 
operation is possible only after the power supply has been 
switched off or disconnected. It should be used only to check 
the valve operation. To operate, turn the manual operator 
knob clockwise to move the stem downward and counter-
clockwise to move the stem upward. 
 

Manual Operation for ML7435E 
The actuators are equipped with a manual operator (for 8 mm 
Hex Key). Manual operation is possible only after the power 
supply has been switched off or disconnected. It disables the 
actuators safety function and should be used only to check 
the valve operation. The manual operator is located under the 
cover. 
 

Electrical Installation 
To avoid the voltage drop influence of the cabling, it is 
recommended that you wire control signal Y and 24 V 
separately from power supply wiring. 
 

Input Signal Range 
The range of the analog input signal Y (0...10 Vdc or 
2...10 Vdc) can be selected by changing the position of 
jumper plug W2 (see Fig. 1). The factory set is at 0...10 Vdc. 
 

Direction of Action 
The direction of action (direct or reverse) can be selected by 
changing the position of jumper plug W1 (see Fig. 1). It is set 
by the factory such that the stem extends at increasing signal 
and retracts at decreasing signal (direct action). 
 

W1

10 V

10 V

W2

0...10 V2...10 V

 
Fig. 1. Jumper plugs W1 and W2 

 
NOTE: Jumper plugs W1 and W2 are accessible after the 

cover has been removed (see Fig. 1). 
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V5825B 
Small Linear Valve / PN25 

DH Compact Valve 

PRODUCT DATA 

 

GENERAL 
Single-seated 2-way valves for modulating control of hot / 
chilled water in heating, ventilating, and air conditioning 
systems. 
These valves are designed especially for flow control in 
hydraulic systems with high temperatures and pressures, 
such as district heating systems. It can also be used in 
combination with M6410/M7410 (300 N) actuators as well as 
with ML7430/35 and ML6435 (400 N) actuators. 
 

FEATURES 
• Pressure-balanced kvs 1.0...10 m3/hr 

• Normally-closed valve 

• Supplied with manual adjustment cap for start-up 

• Small size 

• Threaded and welding connection sets 

• Bronze body, stainless steel trim 

• Low seat leakage rate 

• Metal-to-metal seating for long life span 

• Easy mounting of direct-coupled electric actuators 

• Approval per DIN EN 14597 

SPECIFICATIONS 
Action valve is closed by its spring 
Nominal pressure rating PN25 
Rangeability 50:1 
Leakage rate: max. 0.05% of kVS 
Characteristic split characteristic / linear - equal 

percentage 
Stroke 6.5 mm 
Close-off pressure 0...1600 kPa with 300 N actuator

0...2500 kPa with 400 N actuator
Valve body 

End connections 
Material 

 
external thread per ISO 228/1 
red bronze (DIN 1705) 

Trim 
Seat 
Plug 
Stem 

 
stainless steel (W.-No. 1.4305) 
stainless steel (W.-No. 1.4305) 
stainless steel (W.-No. 1.4305) 

Packing EPDM, O-ring 
Medium water; glycol/water mixture 

(max. 50% glycol per VDI 2035) 
Medium temperature 2...130 °C 
Dimensions See Fig. 2 on page 4 
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V5825B SMALL LINEAR VALVE / PN25 
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SIZES AND FLOW CAPACITIES 
 

size kVS (m3/h) close-off pressure (kPa) 
with 300 N actuator 

close-off pressure (kPa) 
with 400 N actuator order number 

DN15 0.25 1600 2500 V5825B1001 

DN15 0.40 1600 2500 V5825B1019 

DN15 0.63 1600 2500 V5825B1027 

DN15 1.0 1600 2500 V5825B1035 

DN15 1.6 1600 2500 V5825B1043 

DN20 2.5 1600 2500 V5825B1050 

DN20 4.0 1600 2500 V5825B1068 

DN25 6.3 1600 2500 V5825B1076 

DN32 10.0 1600 2500 V5825B1084 
 
 

ACTUATORS 
 
Suitable electric actuators: 

OS no. data sheet control 
signal 

auxiliary 
switches 

manual 
adjustment 

stem force 
(N) 

power failure 
position 

M7410C1015 EN0B-0096GE02 24 Vac - valve cap 300 - 
M6410C2031 EN0B-0096GE02 24 Vac - integrated 300 - 
M6410C4037 EN0B-0096GE02 24 Vac 2 integrated 300 - 
M6410L2031 EN0B-0096GE02 230 Vac - integrated 300 - 
M6410L4037 EN0B-0096GE02 230 Vac 2 integrated 300 - 
M7410E1028 EN0B-0097GE02 0/2...10 V - valve cap 300 - 
M7410E2034 EN0B-0097GE02 0/2...10 V - integrated 300 - 
M7410E4030 EN0B-0097GE02 0/2...10 V 2 integrated 300 - 

ML6435B1008 EN0B-0259GE51 24 Vac - valve cap 400 stem retract 
ML6435B1016 EN0B-0259GE51 230 Vac - valve cap 400 stem retract 
ML7430E1005 EN0B-0260GE51 0/2...10 V - integrated 400 - 
ML7435E1004 EN0B-0260GE51 0/2...10 V - valve cap 400 stem retract 

 
For further technical information about electric actuators, please consult Honeywell Product Data Sheets. 
 

APPROVAL 
 
NOTE: For V5825B valves in combination with the following actuators, approval according to DIN EN 14597. 
 

Actuator O.S. no. DIN registration no. 
ML6435B1008 
ML6435B1016 
ML7435E1004 

1F152/08 
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V5825B SMALL LINEAR VALVE / PN25 

  EN0B-0403GE51 R0709 3

1 valve insert
2 valve body
3 valve plug

4 return spring
5 cone stem boring
6 compensation chamber

1

2

3

A B

4

6

5

 
Fig. 1. DH Compact Valve V5825B, size DN25 

(cross-sectional drawing) 

OPERATION 
DH Compact valves V5825B are available in four sizes, from 
DN15 through DN32. This description refers to size DN25. 
A built-in return spring (4) produces the closing force on the 
port A to port B. The valve is supplied with a screwed-on 
valve cap for manual operation and for protection of the 
system. This allows the system to be filled and set up for the 
initial heating / cooling during the building construction phase 
without the use of a controller or actuator. 
The medium flows through the valve from port A to port B, in 
the direction of the arrow mark on the valve body. 
The flow rate is limited by the setting of the valve plug (3), 
which is positioned either using the manually adjustable valve 
cap or by an actuator. Maximum stroke means maximum flow 
rate. 
In order to be able to close precisely against high pressure 
differences, the valve compensates pressure differences by 
means of a cone stem boring (5) connecting to a com-
pensation chamber (6). 
Some specific actuators automatically retract the stem in the 
event of a power failure in order to close the valve and stop 
the flow of medium (refer to section "Actuators" on page 2). 
 

INSTALLATION 
When installing the valve, ensure that the flow direction 
corresponds with the arrow direction on the valve body (see 
Installation Instructions MU1B-0224GE51). 
• The valve must not be mounted with the stem pointing 

below the horizontal. 
• The valve should be installed stress-free. 

External threaded or welding connection sets are available 
(refer to section "Accessories" on page 5). 

• The installation of a strainer is strongly recommended; in 
district heating systems, it is obligatory. 

• Make sure that water hammers are avoided. 
• For pressure test, the valve (with actuator) must be open. 
• The adjustment cap must be removed from the valve only 

when an actuator is fitted. 
• The water must not contain more than 50% glycol 

according to VDI 2035 requirements. 
 

MAINTENANCE 
In case of leakage or heavy soiling of the valve, the complete 
valve insert (1) can be replaced (see section "Spare Parts" on 
page 6). 
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Taghætte  Type NGF 4.10.03

klimatek
v e n t i l a t i o n s m a t e r i e l

klimatek a - s
Gammelgårdsvej 84
Postbox 141 · 3520 Farum
Tlf. 44 95 68 22 · fax 44 95 74 75

Jylland afd. klimatek a - s
Østergårdsvej 1-3
Postbox 16 · 7840 Højslev
97 53 63 22 · fax 97 53 63 80

Taghætter type NGF er en
serie kvadratiske og rekt-
angulære hætter, som
anvendes til indtag eller
afkast af luft fra ventilations-
anlæg.

Special:
Standard:
Antal:
65 + n x 50:
Standard:
Standard:
Standard:

Stk
mm

Alle mål
Alle mål

NGF

Alu. 57S
Rustfrit Stål

NGF MaterialeLamellerBA H
Ordrespecifikation

Taghætte Type
Bredde i mm
Længde i mm
Højde i mm
Lameller
Materiale

Kobber

n =

Dimensionering

A og B mål leveres som
standard i spring på 100 mm,
andre mål på bestilling.

(A+B) 2 x 0,035
F

V x 3600
Q

F =

H =  Højde i mm.

Hætten er modulært opbyg-
get af ensartede lamel-
profiler, hvis udformning giver
stort friareal, og bagkantens
profilering sikrer, at regnvand
ikke trænger ind i hætten.

Udformning

H =  65 + n x 50 (mm)
F =   (A + B) 2 x n x 0,035 (m2)

V = F x 3600
Q (m/sek.)

n  =  antal lameller

F =   friareal m2

v =  luftspaltehastighed m/sek.

Q = luftmængde m3/h
H

A x B

30

35

40

40

Leveringstid
Kort

Galv. stål

KLK
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klimatek
v e n t i l a t i o n s m a t e r i e l

klimatek a - s
Gammelgårdsvej 84
Postbox 141 · 3520 Farum
Tlf. 44 95 68 22 · fax 44 95 74 75

Jylland afd. klimatek a - s
Østergårdsvej 1-3
Postbox 16 · 7840 Højslev
97 53 63 22 · fax 97 53 63 80

Trykfaldsdiagram Monteringseksempler

21 3  m/s
0,3

0,5

1,0

1,5
2,0

3,0

P
s 

m
m

 V
S

Eksempel på fundament med træ-
ramme.

A x B

150

Taghætten tilsluttes direkte på kanal eller
monteres på ramme i taginddækning.

= Anbefalede luftmængde ved indtagshætter
Kapacitetsdiagram i m3/h ved V = 3 m/sek. for kvadratiske hætter. F = friareal.

Taghætte Type NGF

A X B
Størrelse

Højde / antal lameller

265 / 4 365 / 6 465 / 8 565 / 10 665 / 12 765 / 14 865 / 16 965 / 18
1065
/20

1165
/22

1265
/24

1365/
26

146
5/28

1565
/30

300 x 300
m3/h

F (m2)
1.800
0,17

2.700
0,25

3.600
0,33

4.500
0,42

5.400
0,50

6.400
0,59

7.300
0,68

400 x 400
m3/h

F (m2)
2.400
0,22

3.600
0,34

4.800
0,45

6.000
0,56

7.300
0,68

8.500
0,79

9.700
0,90

10.900
1,01

12.100
1,12

500 x 500
m3/h

F (m2)
3.000
0,28

4.500
0,42

6.000
0,56

7.600
0,70

9.100
0,84

10.600
0,98

12.100
1,12

13.600
1,26

15.100
1,40

16.600
1,54

600 x 600
m3/h

F (m2)
3.600
0,33

5.400
0,50

7.300
0,68

9.100
0,84

10.900
1,01

12.700
1,18

14.500
1,34

16.300
1,51

18.100
1,68

20.000
1,85

21.800
2,02

23.600
2,19

700 x 700
m3/h

F (m2)
4.200
0,39

6.300
0,58

8.500
0,79

10.600
0,98

12.700
1,18

14.800
1,37

16.900
1,56

19.000
1,76

21.200
1,96

23.300
2,16

25.400
2,35

27.500
2,55

29.600
2,74

31.700
2,94

800 x 800
m3/h

F (m2)
4.800
0,44

7.300
0,68

9.700
0,90

12.100
1,12

14.500
1,34

16.900
1,56

19.300
1,79

21.800
2,02

24.200
2,24

26.600
2,46

29.000
2,69

31.400
2,91

33.900
3,14

36.300
3,36

900 x 900
m3/h

F (m2)
5.400
0,50

8.200
0,76

10.900
1,01

13.600
1,26

16.300
1,51

19.000
1,76

21.800
2,02

24.500
2,27

27.200
2,52

29.900
2,77

32.600
3,02

35.400
3,28

38.100
3,53

40.800
3,78

1000 x 1000
m3/h

F (m2)
6.000
0,56

9.100
0,84

12.100
1,12

15.100
1,40

18.100
1,68

21.200
1,96

24.200
2,24

27.200
2,52

30.200
2,80

33.300
3,08

36.300
3,36

39.300
3,64

42.300
3,92

45.400
4,20

1200 x 1200
m3/h

F (m2)
7.300
0,68

10.900
1,01

14.500
1,34

18.100
1,68

21.800
2,02

25.400
2,35

29.000
2,69

32.700
3,03

36.300
3,36

39.900
3,69

43.500
4,03

47.200
4,37

50.800
4,70

54.400
5,04

1400 x 1400
m3/h

F (m2)
8.500
0,79

12.700
1,18

16.900
1,56

21.200
1,96

25.400
2,35

29.600
2,74

33.900
3,14

38.100
3,53

42.300
3,92

46.600
4,31

50.800
4,70

55.000
5,09

59.200
5,48

63.500
5,88

1600 x 1600
m3/h

F (m2)
9.700
0,90

14.500
1,34

19.400
1,80

24.200
2,24

29.000
2,69

33.900
3,14

38.700
3,58

43.500
4,03

48.400
4,48

53.200
4,93

58.100
5,38

62.900
5,82

67.700
6,27

72.600
6,72

1800 x 1800
m3/h

F (m2)
10.900

1,01
16.300

1,51
21.800

2,02
27.200

2,52
32.700

3,03
38.100

3,53
43.500

4,03
49.000

4,54
54.400

5,04
59.900

5,55
65.300

6,05
70.700

6,55
76.200

7,06
81.600

7,56

2000 x 2000
m3/h

F (m2)
12.100

1,12
18.100

1,68
24.200

2,24
30.200

2,80
36.300

3,36
42.300

3,92
48.400

4,48
54.400

5,04
60.500

5,60
66.500

6,16
72.600

6,72
78.600

7,28
84.700

7,84
90.700

8,40
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2Fläkt Woods		 FIFLO  EN  2010.09		  All rights reserved.

Exhaust air diffuser EYMA and Air intake device DYMA INSTALLATION INSTRUCTIONS

General information, weights and counterflange  
dimensions

General information

The construction, dimensions and function of the 
exhaust air diffuser EYMA and the air intake device 
DYMA are detailed in another document. ( http://
www.flaktwoods.com/64eb99dc-4e73-42f8-89f2-
d2f744c78142)

The installation of these devices as well as the pen-
etrating duct are the responsibility of the ventilation 
contractor. The building contractor is responsible for 
enclosing the penetrating duct in a ”flue” made of 
building material and for making it waterproof.

Below are examples of how the penetration can be im-
plemented. Because each case is unique, the examples 
cannot be exhaustive. Fläkt Woods Oy cannot accept 
responsibility for the implementation of individual 
penetrations.

The devices can be fixed to, for example, a specially 
made penetration piece with thermal/sound insula-
tion or a ”flue” made of building material, or directly 
to the end of a duct. The size and weight of the device 
must be observed when determining the method of 
installation. Sizes ≤ 040, 050 - 063 and 080 - 125 could 
be considered as boundary sizes. As standard, devices 
of size 040 or smaller are installed using a Veloduct fit-
ting, while larger devices are installed using a flange.

Moreover, the ductwork must be equipped, below the 
air terminal device, with a waterproof chamber for 
collecting any water that may enter the duct. From 
the bottom of the chamber, the water must be drained 
into the sewer through a trap.

The installation and secure attachment of the pen-
etrating duct and the air terminal device are the 
responsibility of the ventilation contractor. The build-
ing contractor is responsible for making the holes 
required in the structures, for supporting structures, 
for enclosing the penetrating duct in a ”flue” as well 
as for ”flue” flashing and waterproofing.

The responsibilities shall be defined in contract docu-
ments, for example as shown below, and any changes 
shall be subject to agreement at site meetings.

HVAC designer:
-	 Size of the penetration, distance from the roof surface.
-	 Method of implementing the penetration, duct joints, 

duct sizes.
-	 Thermal/sound insulation required for ducts and the 

penetration, space required for the insulation materials.
-	 Mechanical strength requirements for the penetration.
-	 Removal of water that may enter the duct

HVAC contractor:
-	 On-site implementation of the penetrating duct ac-

cording to the ventilation plan.
-	 Installing the air terminal device

Structural designer:
-	 Supporting structure constructions, structural 

drawings.
-	 Attachment of supporting structures to structural 

frames.
-	 Surface finishes, waterproofing

Building contractor:
-	 Making the holes required in the structures.
-	 Constructing the supporting structures according 

to the selected method of installation (ventilation 
plan, structural drawings).

-	 Surface finishes required for the supporting struc-
tures, boards.

-	 Flashing and waterproofing required for the sup-
porting structures and penetration pieces 

Device weights (kg):

(to be observed when designing the construction of 
the penetration)

Size EYMA EYMA-2 DYMA

020
025
031
040
050
063
080
100
125

6
10
14
23
36
58

103
217
340

5
7

11
16
31
50
83

145
248

7
10
13
19
36
56
95

178
285

Counterflange dimensions:

Counterflange type  EBGA-2-bbb

Size
bbb

Ds
mm

E
mm

G
mm

n
kpl

Material
mm

Q 
kg

050
063
080
100
125

506
636
806

1008
1258

560
690
860

1070
1320

12
12
12
15
15

12
12
16
16
20

6 x 50
6 x 50
6 x 50
6 x 50
6 x 50

3,5
5,1
6,3
9,5
11,7

ØE

ØDs

ØG - n kplØG - n pcs
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INSTALLATION INSTRUCTIONS

Fläkt Woods		 FIFLO  EN  2010.09		  All rights reserved.

Exhaust air diffuser EYMA and Air intake device DYMA

To be observed in all cases of installation

To be observed in all cases of installation

NOTE! For precise measurements, consult local building regulations. 
D2 and E7 mentioned below apply to Finland (only).
-	 The distance of the exhaust air diffuser from the roof surface is normally determined according to local 

building regulations (in Finland at least 900 mm, exceptions possible depending on the case). When con-
structed using the dimensions given here, the penetration piece then extends 700 mm above the roof surface.

-	 If fireproofing is required for the duct, the fire insulation must extend 300 mm above the roof in Finland 
(see E7). 

-	 The flange on the penetrating duct must be at a height of at least 100 mm above the top of the penetrating 
structure.

-	 The flashing collar must go up the penetrating duct at least 20 mm.
-	 Diffusion resistance must be ensured.
-	 In addition to rubber seals, joint sealant must be used on duct joints to ensure they are watertight

>9
0
0

>7
0
0

>2
0

>1
0
0

Flashing (BC)

Load-bearing structure (BC)

Insulation in accordance with 
the ventilation plan (BC)

Vapour barrier (BC)

Insulation + diffusion-tight flashing (if 
any) in accordance with the ventila-
tion plan (VC)
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Exhaust air diffuser EYMA and Air intake device DYMA INSTALLATION INSTRUCTIONS

Example of a penetration piece with thermal/sound 
insulation

Example of a penetration piece with thermal/sound insulation

The penetration piece described here is not available ready made. It is the responsibility of the HVAC con-
tractor to have one made by a subcontractor to site-specific requirements.
-	 Applicable to sizes 040 ... 125.
-	 Size 040: Veloduct fitting, duct size.
-	 Sizes 050 ... 125: with a flange, EYMA counterflange (EBGA-2-bbb).
-	 Sizes 080 ... 125: reinforced construction, extended connection tube.
-	 Height of the penetration piece >1250 mm.
-	 Height of the collar for the penetrating duct >100 mm.
-	 Insulation: 50 ... 100 mm as required.
-	 Casing: 1 mm galvanised steel sheet.
-	 Lining: 1 mm galvanised steel sheet or 1 mm galvanised perforated sheet (30%).
-	 Connection duct and top: 1.5 mm galvanised steel sheet.
-	 Bottom: 1 mm galvanised steel sheet.
-	 The bottom is equipped with a duct fitting as required

Example dimensions and approximate weight of penetrations constructed as described above:

Size Side length Weight (kg)  
depending on insulationInsulation 50 Insulation 100

040
050
063
080
100
125

500
600
730
900
1100
1350

600
700
830

1100
1200
1450

50 - 70
65 - 85

80 - 110
100 - 130
130 - 160
160 - 200

Reinforced construction, extended connection duct

ØD

>1
0

0

>1
2
5
0

 C

ØD

>1
0

0

>1
2
5
0

 C

1
/

3

Sizes 040 - 063 Sizes 080 - 125
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INSTALLATION INSTRUCTIONS

Fläkt Woods		 FIFLO  EN  2010.09		  All rights reserved.

Exhaust air diffuser EYMA and Air intake device DYMA

Installing the penetration piece

Installing the penetration piece

Flat-roof installation
-	 The penetration piece is fixed to a load-bear-

ing roof structure using angle boards (e.g. 
1.5x100x100).

-	 The building contractor makes the necessary 
holes in the roof structures.

-	 The building contractor installs the insulation 
materials and the roof and makes the penetration 
waterproof

Pitched-roof installation
-	 The penetration piece is fixed to load-bear-

ing roof structure using angle boards (e.g. 
1.5x100x100).

-	 The building contractor provides the roof struc-
ture with a supporting structure and makes the 
necessary holes in any floors below.

-	 The building contractor installs the roof and 
makes the penetration waterproof. 

-	 The top of the penetration piece must be at a 
height of > 700 mm above the roof surface in Fin-
land (D2).

-	 The flashing must fit tightly around the connec-
tion duct of the penetration piece and must go 
up the duct at least 20 mm

>2
0

>7
0

0
2

0
0

>2
0

>7
0
0

2
0
0
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Exhaust air diffuser EYMA and Air intake device DYMA INSTALLATION INSTRUCTIONS

Example of an installation to a supporting structure 
constructed on site

Example of an installation to a supporting structure constructed on site

-	 A special connection piece must be assembled according to the picture below and fixed by the ventilation 
contractor to the supporting structure constructed on site.

-	 The supporting structure is constructed as the examples below show

Connection piece with a flange (EBGA)

The connection piece is installed at the end of a penetrating ”flue” constructed on site
The duct can be insulated or uninsulated (ventilation plan)

The supporting structure bears the entire weight of the air terminal device.

ØD

>1
0

0

Flange

Collar
Support plate

Duct fitting

Support plate

>7
0
0

Connection piece

Load-bearing 
structure
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INSTALLATION INSTRUCTIONS

Fläkt Woods		 FIFLO  EN  2010.09		  All rights reserved.

Exhaust air diffuser EYMA and Air intake device DYMA

Installing a penetrating duct without insulation

Installing a penetrating duct without insula-
tion

The duct, equipped with a counterflange, is in-
stalled to a load-bearing structure using a support 
frame made, for example, of 1.5 x100x100 angle 
boards.

The building contractor later encloses the duct in a 
penetrating ”flue” and makes the penetration wa-
terproof.
Please see the example constructions below.
 
The duct is fixed both to the support frame and to 
the penetrating ”flue”, made of building material.

>8
0

0

>1
0

0

Flange

Penetrating 
”flue” made 
of building 
material

Support frame

Support frame

The corners 
are rein-
forced with 
board
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Exhaust air diffuser EYMA and Air intake device DYMA INSTALLATION INSTRUCTIONS

Examples of supporting structures made of building 
material

Examples of supporting structures made of building material

E.g. a supporting frame made of 50x100 timber.

Fixed to a load-bearing structure as instructed by the structural designer.

ØD

C

C

>7
0

0

Plywood 21 mm

Plywood 15 mm

Frame 50x100
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INSTALLATION INSTRUCTIONS

Fläkt Woods		 FIFLO  EN  2010.09		  All rights reserved.

Exhaust air diffuser EYMA and Air intake device DYMA

Examples of supporting structures made of steel

Examples of supporting structures made of steel

Applicable to sizes 050 ... 125.

Fixed to a load-bearing structure					     Sizes  050 and 063:   	 L 80 x 80 x 8
as instructed by the structural designer.		  Sizes  080 … 125:  	 L 100 x 100 x 10

The dimensions below are guidelines only and should be adapted to suit the individual case of installation:

Size C D

050
063
080
100
125

700
830
1100
1200
1450

510
640
810
1010
1260

ØD

>7
0

0 C

C

≤1
0
0
0

C

C

1
0
0
0

 - 
2

0
0

0

Plywood 21 mm

Plywood 15 mm

Steel frame

Flat bar 80x8

Flat bar 50x5

Flat bar 50x5
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Exhaust air diffuser EYMA-2 and air intake device DYMA-1 TECHNICAL DATA

Fläkt Woods FIFLO  EN  2007.10 All rights reserved.

General

Properties
An air intake device supplying the premises with fresh 
air and an exhaust air diffuser discharging the exhaust air 
are often the only visible signs of a building’s ventilation 
system.
The air intake device DYMA-1 and the improved exhaust 
air diffuser EYMA-2 are designed to be placed on the roof 
of modern buildings, and they match the architecture and 
design language of today perfectly.
The exterior design is created by Industrial Designer Eero 
Rislakki.
The design registration number for EYMA is 14829 and 
for DYMA is 23833.

The structural material of both air intake device and ex-
haust air diffuser is steel sheet with aluminium-zinc alloy 
coating. The mass of the AlZ coating is AZ 150g/m² (EN 
10327). Under conditions of the environment category C3 
(ISO 9223), the material is designed to comply with its 
estimated life expectancy. At request, the air intake device 
and the exhaust air diffuser can also be ready-painted in 
good-quality factory surroundings in an optional RAL 
colour.

Construction and function
Due to the special design of the EYMA inner cone, the 
rain water cannot enter the ventilation system even at 
times when the exhaust function is off. The rain water 
has a free exit onto to the roof through the gap between 
protective plate and casing. If the water content of the ex-

freezing may occur in extremely cold weather conditions.
The purpose of the DYMA air intake device is to bring 
fresh air into the ventilation system at a low enough velo-
city, preventing rain water from entering the device with 

is selected according to the table of dimensions and the 
pressure drop diagrams.
Due to the excellent design of the internal parts of 
DYMA, pressure drops and sound power levels remain 
low.
The purpose of the EYMA exhaust air diffuser is to 
exhaust the air straight up at a high velocity. This will 
prevent odours and impurities from settling near the 
diffuser, as well as the warm exhaust air from melting 
eventual snow on the surrounding roof area.

To consider while dimensioning
As the weather and wind conditions may vary heavily, 
there is a risk that water and snow enter the duct system 
during extreme conditions. This should be considered 
during the dimensioning and execution of the duct sys-
tem.

Installation
Exhaust air diffuser EYMA and air intake device DYMA 
are normally installed at the end of a penetration made 
of building material. The junction must be absolutely wa-
terproof. The placement of exhaust air diffuser and air in-
take device must be carried out according to the national 
regulations, regarding e.g. the distance from roof surface. 
DYMA takes in part of the air under the lower edge of 
the casing.

Product code
Exhaust air diffuser EYMA-2 - D-e-f
Air intake device DYMA-1 - D-e-f

Size (see table on page 3)

Material
1 = AlZn-coated
2 = Acid proof AISI 316
3 = painted

Connection
1 = Veloduct (standard delivery sizes 012 ... 040)

Veloduct connections should be selected for sizes 012 - 

qv
3/s

pt total pressure drop Pa
LWA
LWoct
Koct

LpA
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Exhaust air diffuser EYMA-2 and air intake device DYMA-1 TECHNICAL DATA

Fläkt Woods FIFLO  EN  2007.10 All rights reserved.

Dimensions, weights and recommendations on air 

Dimensions, weights and recommendation 

B outer B outer

B innerB inner

Sizes
012 ... 040

Sizes
050 ... 125

C

A

J

D

K

H

1
0

0

1
0

0

1
0
0

1
0
0

G - n pcs.

E

Size A B C D K J H EYMA-2 DYMA-1 DYMA-1  Flange
D        weight,kg weight,kg max. qv E G n

012 205 125 135 190 260 170 240 2,3 3,1 0,06 - - -
016 210 160 170 240 330 210 300 3,4 4,4 0,11 - - -
020 325 200 210 300 410 260 370 4,7 6,6 0,19 - - -
025 405 250 260 370 510 330 470 7,1 9,5 0,30 - - -
031 510 315 330 470 580 370 520 10,7 13,3 0,40 - - -
040 650 400 410 590 730 470 660 16,5 19,3 0,85 - - -
050 810 500 515 730 910 580 820 31,0 35,5 1,30 560 12 12
063 1025 630 640 920 1150 760 1060 50,0 56,3 1,80 690 12 12
080 1300 800 1000 1210 1460 960 1360 83,0 95,0 3,00 860 12 16
100 1620 1000 1190 1540 1820 1230 1720 145,0 178,0 4,60 1070 15 16
125 2030 1250 1400 1900 2270 1510 2120 248,0 285,0 7,40 1320 15 20
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Exhaust air diffuser EYMA-2 and air intake device DYMA-1 TECHNICAL DATA

Fläkt Woods FIFLO  EN  2007.10 All rights reserved.

Technical data EYMA-2

Pressure drop, sound data EYMA-2

Sound power levels LWoct Sound pressure level LpA

The sound power levels in octave bands are obtained by 
adding the correction factor Koct in the table to the total 
sound power level LWA
formula:

LWoct = LWA + Koct

Correction Koct is an average in the operating range of 
EYMA-2.

Total sound pressure level to the surroundings can be 
estimated for different distances by using the formula 
below:

LpA = LWA - L

0,05 0,1 0,2 0,5 1 2 3 4 5 10 15
20

50

100

200

300

Air flow qv, m3/s

To
ta

l p
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ur
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dr

op
 

p t
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P
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1
2

0
1
6

0
2
0

0
2
5

0
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1

0
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0

0
5
0

0
6
3

0
8
0

1
0
0

1
2
5

55

60

65

70

5045

75

L W
A
,d

B
(A

)

  Correction Koct (dB)

Size Middle frequency of octave band (Hz)
  63 125 250 500 1000 2000 4000 8000

012 -4 2 4 1 0 -5 -14 -21
016 -7 0 1 0 1 -4 -13 -23
020 -4 2 3 3 0 -7 -16 -25
025 0 3 3 1 0 -6 -16 -26
031 -2 3 3 3 0 -10 -19 -25
040 -8 -4 0 0 -7 -16 -24 -33
050 -6 -3 1 0 -6 -17 -24 -31
063 -6 -3 2 1 -8 -18 -25 -30
080 -9 -6 4 -4 -13 -20 -25 -31
100 -7 -1 3 -1 -10 -16 -25 -27
125 2 6 4 -3 -9 -15 -22 -25

Distance L (m) 1 3 5 10 15 20 25 30 40

Attenuation L (dB) 7 17 22 28 31 34 36 37 40
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Núvirðis- og orkureikningar 

a) Núvirðisreikninga 

b) Orku útreikningar með heitu vatni 

c) Orku, stofn og samanburðarreikninga 

  



Lokaverkefni VI LOK 1006
Kaldastríðssafn - Loftræsting.

Viðhengi P
Orku útreikningar með heitu vatni

Útihiti Mæling á 3 
tíma fresti

Fjöldi 
mælinga 
per klst 

miðað við 
tímabilið*

Tímaskref Tími Dagar Meðalhiti Upphitun 
blásara til 
frádráttar 

heildarorku.

Orka vegna 
upphitunar 

2,7 m/s í 16°C

°C Fjöldi Klst klst Klst Fjöldi °C °C Kwst
-13 7           0,532 1,597 1,6 0,1 -13,5 4,7 149,0
-12 8           0,608 1,825 3,4 0,1 -12,5 5,4 164,4
-11 18         1,369 4,107 7,5 0,3 -11,5 12,1 356,4
-10 35         2,662 7,986 15,5 0,6 -10,5 23,5 667,0
-9 60         4,563 13,690 29,2 1,2 -9,5 40,2 1.098,8
-8 113       8,594 25,783 55,0 2,3 -8,5 75,7 1.985,3
-7 202       15,364 46,091 101,1 4,2 -7,5 135,3 3.398,6
-6 341       25,936 77,807 178,9 7,5 -6,5 228,5 5.483,3
-5 516       39,246 117,737 296,6 12,4 -5,5 345,7 7.913,2
-4 762       57,956 173,867 470,5 19,6 -4,5 510,5 11.118,5
-3 1.094    83,207 249,620 720,1 30,0 -3,5 733,0 15.148,4
-2 1.335    101,536 304,609 1024,7 42,7 -2,5 894,5 17.491,6
-1 1.422    108,153 324,460 1349,2 56,2 -1,5 952,7 17.572,9
0 2.009    152,799 458,397 1807,6 75,3 -0,5 1346,0 23.331,4
1 2.313    175,920 527,761 2335,3 97,3 0,5 1549,7 25.140,0
2 2.365    179,875 539,626 2875,0 119,8 1,5 1584,6 23.944,5
3 2.564    195,011 585,032 3460,0 144,2 2,5 1717,9 24.050,5
4 2.224    169,151 507,454 3967,4 165,3 3,5 1490,1 19.205,6
5 2.394    182,081 546,243 4513,7 188,1 4,5 1604,0 18.891,5
6 2.527    192,197 576,590 5090,3 212,1 5,5 1693,1 18.059,8
7 2.657    202,084 606,252 5696,5 237,4 6,5 1780,2 17.010,9
8 2.660    202,312 606,936 6303,5 262,6 7,5 1782,2 15.049,8
9 2.743    208,625 625,875 6929,3 288,7 8,5 1837,8 13.477,4

10 2.668    202,921 608,762 7538,1 314,1 9,5 1787,6 11.122,7
11 2.295    174,551 523,654 8061,8 335,9 10,5 1537,7 7.859,2
12 1.440    109,522 328,567 8390,3 349,6 11,5 964,8 3.859,2
13 858       65,257 195,771 8586,1 357,8 12,5 574,9 1.660,7
14 400       30,423 91,269 8677,4 361,6 13,5 268,0 476,4
15 194       14,755 44,265 8721,6 363,4 14,5 130,0 86,7
16 80         6,085 18,254 8739,9 364,2 15,5 53,6 0,0
17 58         4,411 13,234 8753,1 364,7 16,5 38,9 0,0
18 14         1,065 3,194 8756,3 364,8 17,5 9,4 0,0
19 6           0,456 1,369 8757,7 364,9 18,5 4,0 0,0
20 6           0,456 1,369 8759,1 365,0 19,5 4,0 0,0
21 1           0,076 0,228 8759,3 365,0 20,5 0,7 0,0
22 2           0,152 0,456 8759,7 365,0 21,5 1,3 0,0
23 1           0,076 0,228 8760,0 365,0 22,5 0,7 0,0

25.723 305.774Alls kWst/ár:

Kristján Lars Kristjánsson Excel skjal
Véliðnfræði,

Vorið 2011



Lokaverkefni VI LOK 1006
Kaldastríðssafn - Loftræsting.

Viðauki P.
Orku, stofn og samanburðarreikningar

Innblástur 
kWst

Útsog 
kWst

Kr/kWst HS 
Orka

Keyrsla 
klst/viku Vikur

Íkr kWst 
Samtals á viku

Rafmagn kWst 
kostn á ári Vextir

Kerfi 1 5.737.740        3,15 2,2 5,65 168 52 5.078        264.067       5%

Kerfi 2 3.896.084        3,07 2,03 5,65 168 52 4.841        251.728       5%

Varmaþörf/ári m3 af heitu 
vatni

kW/m3  * ∆t°C 
Hitaveita Kr/m3 Mælagjald ári

Heitavatns kWst 
kostn á ári

Kerfi 1 6.317            136         46,51                40         116,10      15.508      31.276             

Kerfi 2 305.774        6.574      46,51                40         116,10      15.508      778.740           

Stofnkostnaður og 

núvirðisreikningur

Stofnkostnaður og 

núvirðisreikningur Mælirgjald HS Veitur (25 - 50 mm) 14.493,00    Ári 7% VSK

Ár 5.737.740 3.896.084 Tonn af 80°C til húshitunar 108,50         Tonn
0 5.737.740 3.896.084
1 281.279 6.019.019 981.398 4.877.483

2 267.885 6.286.904 934.665 5.812.148 Virðisaukaskattur, 7,0%, bætist við öll gjöld samkvæmt gjaldskrá þessari, nema á sölu vatns
3 255.128 6.542.033 890.157 6.702.305 til annars en húshitunar og opnunargjaldi þar sem virðisaukaskatturinn er 25,5%.
4 242.979 6.785.012 847.769 7.550.074 Í gjaldskránni er ekki tekið tillit til 2% orkuskatts á smásölu verð.

Stofnkostnaður með 25,5% 
virðisaukaskatts

Rekstrarkostnaður 

(rafmagn og 

hitaveita)

Rekstrarkostnaður 

(rafmagn og 

hitaveita)

Tími

Kerfi 1 með varmaendurvinnslu Kerfi 2 án varmaendurvinnslu

16.000.000

18.000.000

20.000.000

Kristján Lars Kristjánsson Excel skjal
Véliðnfræði
Vorið 2011

4 242.979 6.785.012 847.769 7.550.074 Í gjaldskránni er ekki tekið tillit til 2% orkuskatts á smásölu verð.
5 231.409 7.016.421 807.399 8.357.473

6 220.390 7.236.811 768.951 9.126.424 Ekki gert ráð fyrir hækkun á innblásturshita vegna vélorkunnar í samstæðu.
7 209.895 7.446.705 732.335 9.858.758 Báðar samstæðurnar settar upp fyrir: -15°C aðlofthitastig, 
8 199.900 7.646.605 697.461 10.556.220 Aðlofthitastig, -15°C 
9 190.381 7.836.986 664.249 11.220.469 Innblásturshitat21°C

10 181.315 8.018.301 632.618 11.853.087 Loftmagn inn 2,7 m3

11 172.681 8.190.982 602.493 12.455.580 Útsog 2,43 m3

12 164.458 8.355.440 573.803 13.029.384

13 156.627 8.512.067 546.479 13.575.863 Gjaldskrá HS nr.4 1.1.2011
14 149.168 8.661.235 520.456 14.096.320

15 142.065 8.803.300 495.673 14.591.992

16 135.300 8.938.600 472.069 15.064.062

17 128.857 9.067.457 449.590 15.513.652

18 122.721 9.190.178 428.181 15.941.833

19 116.877 9.307.056 407.791 16.349.624

20 111.312 9.418.367 388.373 16.737.997 1,472694097

21 106.011 9.524.379 369.879 17.107.875
4.000.000

6.000.000

8.000.000

10.000.000

12.000.000

14.000.000

16.000.000

K
os

tn
að

ur
 (

ís
k)

klstkWQ /51,4640*186,4*278,0
3600

1000
===

21 106.011 9.524.379 369.879 17.107.875

22 100.963 9.625.341 352.265 17.460.141

23 96.155 9.721.497 335.491 17.795.632

24 91.576 9.813.073 319.515 18.115.147

25 87.216 9.900.289 304.300 18.419.447

26 83.062 9.983.351 289.810 18.709.256

27 79.107 10.062.458 276.009 18.985.266

28 75.340 10.137.798 262.866 19.248.132

29 71.753 10.209.551 250.348 19.498.480

30 68.336 10.277.887 238.427 19.736.907

10.172.717 19.813.369

Mismunurinn 1,0% -0,4%

Niðurstaðan úr Acon forriti 
Fläktwoods við 30 ár

0

2.000.000

4.000.000

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30

Tími (ár)

Kerfi 1 með varmaendurvinnslu Kerfi 2 án varmaendurvinnslu

Kristján Lars Kristjánsson Excel skjal
Véliðnfræði
Vorið 2011



Lokaverkefni VI LOK 1006
Kaldastríðssafn - Loftræsting .

Viðhengi P,
Núvirðisreikningur, bls 3

2,5% Vextir 5% Vextir 7,5% Vextir
Stuðull 3,0% 5,0% 7,0% Tími

1
1 1 1 1 0

0,9 0,744 0,614 0,508 5
0,8 0,642 0,481 0,362 10
0,7 0,554 0,377 0,258 15
0,6 0,478 0,295 0,184 20
0,5 0,412 0,231 0,131 25
0,4 0,355 0,181 0,094 30
0,3 0,307 0,142 0,067 35
0,2 0,264 0,111 0,048 40
0,1 0,228 0,087 0,034 45
0 0,197 0,068 0,024 50

55

0,9

1

1,1

Núvirði sem fall af tíma og vöxtum

Núvirðing (1+rvextir)
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Véliðnfræði
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Spjald- og IRIS stillilokur 

a) SPB Spjaldlokur 

b) IRIS Stillilokur 

 

  



Regulation and shut-off damper SPB and SPC
SPB / SPC -type multi leaf damper is a robust and reliable regulation and 

shut-off device to be used for different purposes  
in air handling systems.

SPBSPC
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Regulation and shut-off damper SPB and SPC	 TECHNICAL DATA

Area of application

Multi leaf dampers are used as regulation, shut-off 
and mixing dampers in air handling systems and 
units.

Properties

• SPB-1 	 regulation damper for balancing air  
	 flows 
	 - leakage class: 1 (CEN)
	 - leakage class of casing: B
• SPB-3	 regulation and shut-off damper to be  
	 used where low leakage is required 
	 - leakage class: 3 (CEN) 
	 - leakage class of casing: C
• SPB-3L	 shut-off damper to be used where low 
	 leakage and effective thermal insulation  
	 are required 
	 - leakage class: 3 (CEN) 
	 - leakage class of casing: C 
	 - heat transmission Um = 4 W/m2K
• SPB-3LE	 shut-off damper to be used where low  
	 leakage and effective thermal insulation  
	 are required also through the casing  
	 (dimensions B+160, H+60) 
	 - leakage class: 3 (CEN) 
	 - leakage class of casing: C 
	 - heat transmission Um = 4 W/m2K
• SPB-4L	 shut-off damper to be used where low  
	 leakage and effective thermal insulation  
	 are of great importance
	 - leakage class: 4 (CEN)
	 - leakage class of casing: C 
	 - heat transmission Um = 4 W/m2K
• SPB-4LE	 like 3LE, to be used where low leakage  
	 is of great importance
	 - leakage class: 4 (CEN)
	 - leakage class of casing: C 
	 - heat transmission Um = 4 W/m2K

Installation

The multi leaf dampers are mounted to air han-
dling units and rectangular ducts by means of a 
slip joint or a flange joint, and to circular ducts with 
sealed spigots. The drive shaft is the third shaft 
from the bottom; in two-blade dampers the upper 
shaft is the driving one.
If the face surface is larger than 5 m2, the multi leaf 
damper is put together of two or more units with 
each having its own actuator.

Construction

The casing and blades of a multi leaf damper are 
made of hot-galvanized steel sheet. The width of 
the SPB body is 220 mm. The blades are profiled 
and mechanically jointed  and they are linked with 
a lever mechanism to achieve opposite actions. 

The bearings and edges of the  blades are made of 
polyamide, the seals are profiled PVC and EPDM. 
The material used for thermal insulation is mineral 
wool. Multi leaf dampers are equipped with a base 
for motor and an external position indicator.
The normal operating temperature of multi leaf 
dampers of standard construction varies between  
-40 °C and +80 °C.
All multi leaf damper types are also available in 
acid-proof steel or with joint flange.

Product code

	 SPB-XXX - AAA - BBB - C - D - E - F 
 
Product
SPB-1
SPB-3
SPB-3L
SPB-3LE
SPB-4L
SPB-4LE

Nominal size
AAA = nominal width mm
BBB = nominal height mm

Joint
0 = slip joint
1 = flange joint
2 = circular joint (D1)
3 = circular joint on both sides (D2)

Material
0 = galvanized steel
1 = acid-proof steel

Equipment
0 = standard base for motor
1 = protective cover for lever mechanism

Operation
0 = without accessories
1 = manual regulator
2 = regulator with extension, length 1500 mm
3 = damper motor installed (the motor must be 
ordered on a separate line)

Example 
SPB - 3L - 1400 - 1800 - 0 - 0 - 0 - 3 
Damper with slip joint, nominal size 1400x1800, 
hot-galvanized, tightness class CEN 3 (blades 
thermally insulated ), motor base of standard type, 
damper motor mounted

SPB - 1 - 800 - 1500 - 1 - 1 - 1 - 1
Damper with flange joint, nominal size 800x1500, 
acid-proof steel, tightness class CEN 1, with control 
lever casing and manual regulator
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Regulation and shut-off damper SPB and SPC	 TECHNICAL DATA

Dimensions

Width 	 B	 200 - 2500 mm
Height	 H	 200 - 2600 mm
B x H		  max 5 m2

Circular joints

Joints to ducts in accordance with SFS 3282.

The difference between widths and heights of avail-
able damper sizes is 10 mm.
If the face surface is larger than 5 m2, the damper is 
put together of two or more units. Construction and 
dimensions are agreed on separately.

The multi leaf damper is also available 
with a protective cover for the lever 
mechanism. The protective cover is at-
tached to the damper with screws, so that 
it can easily be detached e.g. for installa-
tion. The protective cover also serves as 
base for motor.

Dampers with flange joints are equipped 
with Ø5 mm screw holes with 200 mm 
spacing to enable the mounting e.g. to  
wall surface without a counterflange.

Flange joint

Slip joint

	 øD	 B x H	 A

	 160	 200 x 200	 35
	 200	 200 x 200	 35
	 250	 300 x 300	 45
	 315	 400 x 400	 45
	 400	 400 x 400	 85
	 500	 500 x 500	 70
	 630	 630 x 630	 80
	 800	 800 x 800	 140
	 1000	 1000 x 1000	 140
	 1250	 1250 x 1250	 140

base for motor

base for motor

C = 120 when H = 200, 400, etc.
C = 170 when H = 300, 500, etc.

base for motor
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Regulation and shut-off damper SPB and SPC	 TECHNICAL DATA

Motor torque

The torque used depends e.g. on the type, width 
and length of the multi leaf damper, the total length 
of the sealing surfaces and the mounting method.
 
The motor torque required for the shut-off function 
of SPB-3 and SPB-4 and the recommended motor 
type are shown in the tables below.

Damper weight

Max. allowable pressure difference

10 Nm ACTUATOR

20 Nm ACTUATOR

30 Nm ACTUATOR

SPB4

SPB3

3000

2500

2000

1500

1000

500

100
100 500 1000 1500 2000 2500

Width B of damper (mm)

p s
 (
P
a)

5
4
3

2

1

0,5
0,4
0,3

0,2

0,1

0,05
4 5 6 10 20 30 40 50 70 120
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Regulation and measuring device IRIS TECHNICAL DATATECHNICAL DATATECHNICAL DA

Construction

The IRIS is composed of regulation plates, regulat-
ing nut or handle (size 80) and regulation scale plus  
manometer connections and casing.
The casing and regulation plates are made of 
hot-galvanized steel (standard IRIS) or acid-proof 
steel AISI 316 L (IRIS-aaa-H), other components of 
plastic. The joining collars are supplied with rubber 
sealing gasket.

Use

IRIS is an ideal solution for the exact and quick air 
flow measuring and regulation.
Because of its acid proof material, the IRIS-aaa-H is 
best suited for premises, where acid proof ducts are 
used.

Installation

The IRIS damper is secured to the ducting with  
rivets. For vertical mounting ensure the weight of 
the interconnecting ductwork is fully supported.
Refer to page 5 for recommended safety distances.

Dimensions

Regulation and measuring device IRIS

L

AA

7
0

A

B

øD

ød

L

AA

B

øD

7
0

ød

32

Size 80 Sizes 100...800

Size ød øD L A B Weight kg

80 79 125 120 35 22 0,5
100 99 165 110 30 32 0,5
125 124 188 110 30 32 0,7
150 149 230 110 30 40 0,9
160 159 230 110 30 35 0,9
200 199 285 110 30 42 1,4

Size ød øD L A B Weight kg

250 249 335 132 40 42 2,1
315 314 410 132 40 47 3,5
400 398 525 155 50 62 6,4
500 498 655 170 50 77 9,6
630 628 815 170 50 92 15,6
800 798 1015 270 100 107 25,0
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Regulation and measuring device IRIS	 TECHNICAL DATA

IRIS-315IRIS-250

IRIS-500

IRIS-630 IRIS-800

IRIS-400
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Connection�Box�ATTB
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Connection�Box�ATTB

ATTB is a range of connection boxes for all types of air diffuser. It is supplied
with duct connection dimensions from 100 mm to 315 mm for air diffusers
with connection dimensions between 125 mm–500 mm. The box is approved
for cleaning and has a patented damper and measurement function, which has
one of the lowest noise generation values on the market. The measurement
function gives a clear and stable measurement signal and is marked with a
k-factor only for the supply air (k-factors for the exhaust air, see adjustment
instruction for the respective device). The damper is easily regulated by
rotating the control to the correct setting. Everything can be dismantled easily
for inspection and cleaning without changing the setting of the damper. The
box can be connected directly to an elbow, although different k-factors will be
present for different installation alternatives.
ATTB is available in two models, insulated and uninsulated.

Quick�Selection

ØD�in-out Model�1:1 Model�1:2 Model�1:3
  uninsulated uninsulated/insulated insulated

100-100 x    
100-125   x  
100-160     x
125-125 x    
125-160   x  
125-200     x
160-160 x    
160-200   x  
160-250     x
200-200 x    
200-250   x  
200-315     x
250-250 x    
250-315   x  
250-400     x
315-315 x    
315-400   x  
315-500     x

Product�Facts
• Connection box ATTB
• Measurement and adjustment

damper.
• The damper is easily dismantled

without changing the settings.
• Approved for cleaning.
• K-factors on measurement hoses

(supply air).
• Made of galvanized sheet metal.

Product�code�example
Insulated connection box
ATTB-125-200-1

KLK
Text Box
Viðauki R-a



Connection�Box�ATTB

Application,�function,�dimensions�and�product�code
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Dimensions
 

 

Function
ATTB is a range of connection boxes for all types of air
diffuser. It is supplied with duct connection dimensions
from 100 mm to 315 mm for air diffusers with connection
dimensions between 125 mm–500 mm.

Material
Made of galvanized sheet metal.

K-factor�for�supply�air
(K-factor for exhaust air, see adjustment instruction for
the respective device)
 

 

ØD1 0ØD1 1-7ØD1 >7ØD1
100 6.7 7.0 6.3
125 10.6 11.7 10.7
160 17.6 20.0 18.5
200 26.9 31.6 29.2
250 40.9 43.2 38.8
315 64.4 63.2 66.4

Product�code
Connection box 1:1
Uninsulated
ATTB-aaa-bbb-0-1
Size(aaa-bbb)
100-100, 125-125, 160-160,
200-200, 250-250, 315-315
These connection boxes have the same inlet and outlet
diameters. The damper can be detached from the
connection, but cannot be taken out of the connection box
1:1.
Connection box 1:2
Uninsulated
ATTB-aaa-bbb-0-1
Size(aaa-bbb)
100-125, 125-160, 160-200,
200-250, 250-315, 315-400
(Connection dimension box – connection dimension with
diffuser in mm.)
Connection box 1:2
Insulated
ATTB-aaa-bbb-1-1
Size(aaa-bbb)
100-125, 125-160, 160-200,
200-250, 250-315, 315-400
(Connection dimension box – connection dimension with
diffuser in mm.)
Connection box 1:3
Insulated
ATTB-aaa-bbb-1-1
Size(aaa-bbb)
100-160, 125-200, 160-250,
200-315, 250-400, 315-500
(Connection dimension box – connection dimension with
diffuser in mm.)



Flexicool® cassette chilled beam IQCA
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Flexicool® cassette chilled beam IQCA

Functions

• Coanda Safety Control
• FPC
• Comfort Control
• Controls

Flexicool® cassette chilled beam IQCA is an integrated system for ventilation
and cooling fulfilling most needs for indoor climate. This cassette chilled beam
is designed to manage high cooling effects that, because of good mixing with
room air, provide comfort and low air velocities in the occupied zone. IQCA
has the same unique function as other chilled beams from Fläkt Woods and is
equipped with comfort control and has control equipment as accessory. The
combination gives flexibility when dimensioning the indoor climate. IQCA
cassette chilled beam is also equipped with Coanda Safety Control which
guarantees adhesion of the air stream to the ceiling. This function is necessary
in the area of low air flow to garantee a good indoor climate. IQCA has a
covered upper side and is intended for flush-mounting in false ceilings and
has dimensions adapted to a false ceiling module of 600 mm.

Quick Selection

Cooling effect in W incl supply air

10 20 30 40 50 55

2000

400

600

1000

1200

1400

1600

1800

800

120 Pa

120 Pa

100 Pa

100 Pa

80 Pa

80 Pa

60 Pa

60 Pa

IQCA-060
IQCA-120

Supply air flow, l/s
The diagram shows the approximate cooling effect Ptot in W with water flow qw = 0,05 l/s, temperature
difference between room air and supply air Δt = 10 °C. Temperature difference between mean water
temperature and room temperature, Δt = 10 °C.

Product Facts

• Cassette chilled beam for
integrating in suspended ceiling

• Available with the functions
comfort control and control
equipment.

• Suited for standard 600 mm
cealing module

• Available in two lengths, 600 mm
and 1200 mm

Product code example

Cassette chilled beam
IQCA-060-1-1-01

KLK
Text Box
Viðauki R-b

KLK
Highlight



Flexicool® cassette chilled beam IQCA

Cooling effects for IQCA-060 and IQCA-120
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Cooling effect for four-way cassette IQCA-060

Static pressure 60 Pa on the air side

Water flow, qw = 0,05 l/s
Pressure drop water, Δpw = 5,8 kPa

ql [l/s] Ptot [W] Pbat [W] LA10

dB(A)
  Δt[°C] Δt [°C]  
  6 8 10 6 8 10  
9 285 340 400 175 230 290 20

13 390 465 545 235 310 390 20
17 485 575 670 280 370 465 23
21 555 655 755 305 405 505 24

Static pressure 80 Pa on the air side

Water flow, qw = 0,05 l/s
Pressure drop water, Δpw = 5,8 kPa

ql [l/s] Ptot [W] Pbat [W] LA10

dB(A)
  Δt[°C] Δt [°C]  
  6 8 10 6 8 10  

11 340 415 490 220 295 370 25
15 445 535 625 265 355 445 25
20 550 650 755 310 410 515 28
24 630 745 860 340 455 570 29

Static pressure 100 Pa on the air side

Water flow, qw = 0,05 l/s
Pressure drop water, Δpw = 5,8 kPa

ql [l/s] Ptot [W] Pbat [W] LA10

dB(A)
  Δt[°C] Δt [°C]  
  6 8 10 6 8 10  

12 385 465 545 240 320 400 28
17 505 605 705 300 400 500 29
22 605 720 835 340 455 570 33
27 695 820 945 370 495 620 33

Static pressure 120 Pa on the air side

Water flow, qw = 0,05 l/s
Pressure drop water, Δpw = 5,8 kPa

ql [l/s] Ptot [W] Pbat [W] LA10

dB(A)
  Δt[°C] Δt [°C]  
  6 8 10 6 8 10  

13 420 505 595 265 350 440 31
19 555 660 770 325 430 540 33
24 655 775 895 365 485 605 36
30 760 890 1025 400 530 665 36

Conditions for cooling effect tables

The cooling effect of supply air is based on an
undertemperature of 10 °C for the supply air, when
compared to the room temperature. The water flow
effects are given with the CSC-function (Coanda Safety
Control) on high effect (lower level +3 mm). When CSC-
function is on normal level (±0 mm) the cooling effect will
be reduced on water side with about 5 %.

Cooling effect for four-way cassette IQCA-120

Static pressure 60 Pa on the air side

Water flow, qw = 0,05 l/s
Pressure drop water, Δpw = 10,1 kPa

ql [l/s] Ptot [W] Pbat [W] LA10

dB(A)
  Δt[°C] Δt [°C]  
  6 8 10 6 8 10  

14 520 635 755 350 465 585 20
21 660 795 930 410 545 680 22
28 815 975 1135 480 640 800 27
36 970 1150 1335 540 720 905 28

Static pressure 80 Pa on the air side

Water flow, qw = 0,05 l/s
Pressure drop water, Δpw = 10,1 kPa

ql [l/s] Ptot [W] Pbat [W] LA10

dB(A)
  Δt[°C] Δt [°C]  
  6 8 10 6 8 10  

16 585 715 850 395 525 660 24
24 770 930 1090 480 640 800 27
33 945 1130 1310 550 735 915 31
41 1095 1300 1500 605 810 1010 32

Static pressure 100 Pa on the air side

Water flow, qw = 0,05 l/s
Pressure drop water, Δpw = 10,1 kPa

ql [l/s] Ptot [W] Pbat [W] LA10

dB(A)
  Δt[°C] Δt [°C]  
  6 8 10 6 8 10  

18 655 805 950 440 590 735 28
27 855 1035 1210 530 710 855 31
37 1045 1245 1450 600 800 1005 35
46 1215 1435 1660 665 895 1110 36

Static pressure 120 Pa on the air side

Water flow, qw = 0,05 l/s
Pressure drop water, Δpw = 10,1 kPa

ql [l/s] Ptot [W] Pbat [W] LA10

dB(A)
  Δt[°C] Δt [°C]  
  6 8 10 6 8 10  

20 715 870 1030 475 630 790 32
29 935 1130 1325 585 780 975 33
40 1125 1340 1555 645 860 1075 38
50 1315 1550 1790 715 950 1190 39

NOTE! The tables here are based on tests done according
to the Nordtest method. The purpose of this method is to
be able to compare different chilled beams on the same
terms. The method requires a non-existing temperature
difference between the air entering the beam coil and
the air at 1,1 m above floor surface. If the air flow is low
(less than 10 l/s, four-way) the CSC-function must be
set to high level (–3 mm) for good flow pattern. The
cooling effect on water side will then be reduced by
approximately 10%.



Flexicool® cassette chilled beam IQCA

Flow patterns, sound data, corrections, pressure drop
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Technical data for flow patterns other than four-
way air distribution

Type of Distribution IQCA Min. supply
air flow, [l/s]

Effect factor

Two-way -060 9 0.7
Three-way -060 11 0.8
Two-way -120 16 0.9

Three-way -120 18 0.95

The effect factor is no longer valid as a calculating value
when the supply air flow is below minimum. Two- and
three-way distribution is recommended for a better flow
pattern when the air flow is low. Alternatively use the
CSC function.

Sound power level

IQCA Correction Koct, dB Octave band, middle frequency (Hz)
  63 125 250 500 1000 2000 4000 8000

-060 4 -6 -2 -1 1 -3 -10 -16
-120 4 -3 -3 -1 1 -3 -10 -17

Tol+/- 6 3 2 2 2 2 2 3

The sound power levels for each octave band are obtained
by adding the sound pressure level LA10, dB(A) to the
corrections Koct given in the table above, according to the
following formula: LW = LA10 + Koct

The correction Koct is the average in the area of
application of the cassette chilled beam IQCA.

Sound attenuation

The average sound attenuation ΔL of the cassette chilled
beam IQCA from duct to room includes the end reflection
of the connecting duct.

IQCA Correktion Koct, dB Octave band, middle frequency (Hz)
  63 125 250 500 1000 2000 4000 8000

-060 19 7 6 8 4 10 12 4
-120 19 7 6 7 9 11 13 5

Tol+/- 6 3 2 2 2 2 2 3

Definitions

qair Supply air flow, l/s
Ptot Total cooling capacity, W
Pcoil Cooling capacity of the coil, W
Δt Difference between room air

temperature and average water
temperature, K

Δpw Pressure drop water, kPa
Δtw Water temperature in the coil, K.

Calculated with the formula: Δtw = Pcoil

/ 208
LA10 Sound pressure level in a room with 10

m2 room absorption, dB(A)

Correction of cooling effect for water flows other
than 0.05 l/s
 

qw, l/s
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Pressure drop - water flow cooling
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Flexicool® cassette chilled beam IQCA

Dimensions and weights
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IQCA-060-1-c-dd
 

 

Delivery weight: 19 kg = Cooling water in

Operating weight: 20 kg (incl. cooling water) = Cooling water out

 20,1 kg (incl. cooling and heating water) = Heating water in

    = Heating water out

IQCA-120-1-c-dd
 

 

Delivery weight: 35 kg = Cooling water in

Operating weight: 37,4 kg (incl. cooling water) = Cooling water out

 39,6 kg (incl. cooling and heating water) = Heating water in

    = Heating water out
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	       Size	 Connection, mm	 Air flow l/s (m3/h) at sound level
		  Diffuser	 Box ATTA  	 25dB	 30 dB	 35 dB

	 KHAA-10	 100	 100		  26	 34	    (122)          –

	 KHAA-12	 125	 125		  35	 44	 (158)	 50
	 KHAA-16	 160	 160		  53	 65	 (234)	 80
	 KHAA-20	 200	 200		  80	 105	 (378)	 125
	 KHAA-25	 250	 250		  125	 145	 (522)	 165
	 KHAA-31	 315	 315		  140	 195	 (702)	 230

		  1		

	       Size	 Connection, mm	 Air flow l/s (m3/h) at sound level
		  Diffuser	 Box ATTA  	 25dB	 30 dB	 35 dB

	 KHAA-12	 125	 100		  30	 40    	(144)         –
	 KHAA-16	 160	 125		  45	 57	    (205)         –
	 KHAA-20	 200	 160		  58	 83	 (299)	 105
	 KHAA-25	 250	 200		  90	 120	 (432)	 147
	 KHAA-31	 315	 250		  127	 175	 (630)	 220
	 KHAA-40	 400	 315		  160	 215	 (774)	 260

	
– = outside working area.

– = outside working area.

Product facts
Conical air diffuser KHAA 
Connections from 100 to 500 mm.
360° diffusion pattern.
The air direction is adjustable from 
horizontal to vertical with the help 
of the adjustable cone insert.

Product code example:
Conical diffuser KHAA-16-1-1
Terminal manufactured in size 16, 
adjustable manually, painted in 
RAL 9010 colour.

Connection box ATTA-31-50-1-2
Size 31 to fit diffuser size 50, insu-
lated, equipped with measurement 
and adjustment damper ZAED.

The KHAA air diffuser is suitable for use as a supply air terminal device 
for commercial and industrial premises and similar. It has a 360° diffusion pat-
tern, and it can be used both freely suspended and installed in a false ceiling. 
The air direction is adjustable. The diffuser is available with connection box 
which in combination with KHAA, gives a very low noise level.

Conical air diffuser KHAA 

Quick selection (at pressure drop of 50 Pa)

KLK
Text Box
Viðauki R-c

KLK
Highlight

KLK
Highlight
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Size

	 Sound attenuation ∆L in dB at
		  125	 250	 500	 1000	 2000	 4000 Hz

	 10	 16	 10	 5	 3	 2	 2
	 12	 15	 10	 5	 1	 0	 0
	 16	 13	 9	 3	 1	 0	 0
	 20	 12	 8	 3	 0	 0	 0
	 25	 10	 6	 2	 0	 0	 0
	 31	 9	 6	 2	 0	 0	 0
	 40	 8	 5	 1	 0	 0	 0
	 50	 7	 2	 0	 0	 0	 0
	 Tol. ±	 3	 2	 2	 2	 2	 2

	
Size

	 Correction of sound level KOK in dB at
		  125	 250	 500	 1000	 2000	 4000 Hz

	 10	 4	 –1	 1	 –1	 –3	 –11
	 12	 5	 3	 2	 –1	 –4	 –12
	 16	 6	 4	 2	 –1	 –6	 –14
	 20	 6	 4	 2	 –2	 –4	 –13
	 25	 6	 6	 1	 –3	 –4	 –14
	 31	 7	 5	 1	 –1	 –4	 –14
	 40	 8	 5	 3	 –3	 –5	 –14
	 50	 9	 5	 3	 –4	 –7	 –14
	 Tol. ±	 3	 2	 2	 2	 2	 2

	
Size

	 Sound attenuation ∆L in dB at
		  63	 125	 250	 500	 1000	 2000	 4000	 8000 Hz

	 10	 23	 17	 14	 15	 12	 9	 9	 10
	 12	 20	 17	 11	 13	 9	 7	 8	 8
	 16	 17	 12	 11	 12	 4	 4	 7	 9
	 20	 17	 8	 9	 7	 5	 5	 6	 9
	 25	 13	 6	 8	 7	 6	 5	 7	 9
	 31	 8	 7	 9	 6	 5	 5	 8	 10
	 Tol. ±	 6	 3	 2	 2	 2	 2	 2	 3

	
Size

	 Correction of sound level KOK in dB at
		  63	 125	 250	 500	 1000	 2000	 4000	 8000 Hz

	 10	 4	 6	 3	 1	 –2	 –4	 –6	 –5
	 12	 6	 8	 4	 0	 –1	 –5	 –8	 –6
	 16	 7	 8	 3	 –1	 –1	 –4	 –6	 –8
	 20	 8	 8	 2	 –2	 –1	 –3	 –7	 –8
	 25	 10	 9	 2	 –3	 –1	 –5	 –4	 –8
	 31	 13	 12	 3	 –2	 –2	 –6	 –5	 –8
	 Tol ±	 6	 3	 2	 2	 2	 2	 2	 3

	
Size

	 Correction of sound level KOK in dB at
		  63	 125	 250	 500	 1000	 2000	 4000	 8000 Hz

	 10	 12	 7	 2	 -2	 -1	 -3	 -7	 -12
	 12	 3	 3	 -1	 -2	 -1	 -3	 -5	 -8
	 16	 4	 3	 -2	 -3	 -2	 -3	 -4	 -6
	 20	 3	 7	 -7	 -11	 -7	 -3	 0	 7
	 25	 12	 13	 -4	 -8	 -7	 -4	 -1	 -8
	 31	 12	 13	 -6	 -10	 -8	 -5	 0	 -7
	 Tol. ±	 6	 3	 2	 2	 2	 2	 2	 3

	
Size

	 Sound attenuation ∆L in dB at
		  63	 125	 250	 500	 1000	 2000	 4000	 8000 Hz

	 10	 14	 14	 11	 14	 15	 14	 5	 9
	 12	 19	 11	 12	 17	 10	 9	 5	 9
	 16	 15	 10	 8	 14	 5	 8	 7	 8
	 20	 14	 6	 7	 9	 7	 7	 8	 9
	 25	 8	 6	 8	 7	 7	 5	 8	 9
	 31	 8	 4	 7	 7	 7	 5	 8	 9
	 Tol. ±	 6	 3	 2	 2	 2	 2	 2	 3
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Sound data, installation, technical data 
and dimensioning

Sound power level
Air diffuser with connection box ATTA 1:1

Sound attenuation
Air diffuser with connection box ATTA 1:1

Air diffuser with connection box ATTA 1:2

Air diffuser without connection box

Air diffuser with connection box ATTA 1:2

Air diffuser without connection box

KHAA´s or KHAA + ATTA’s mean sound attenuation ∆L 
is measured from the duct to the room and includes the 
orifice attenuation of the adjacent duct dimension in the 
case of ceiling-mounting.

The subdivision into the frequency-related sound power 
Lw is performed with reference to the Lp10A values and the 
correction  Kok in the graphs.

Lw = LA10 + Kok

Correction Kok  is the mean value within KHAA´s or 
KHAA + ATTA’s working range.

Installation, adjustment and maintenance
Instructions for installation, adjustment and maintenance 
are described in detail in our technical instructions which 
are supplied with every product. The instructions are also 
available on the Internet  
www.flaktwoods.com.

Technical data and dimensioning
For complete dimensioning and for cooling requirement 
calculations, please refer to the ExSelAir product selec-
tion program. This program with a module for cooling 
requirement calculations can be found on the Internet at  
www.flaktwoods.com.
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	 Size	 Ød	 ØD	 ØDu	 H	 ØA	 h

	 10	 99	 259	 280	 115	 269	 30
	 12	 124	 259	 280	 95	 269	 30
	 16	 159	 310	 339	 100	 320	 30
	 20	 199	 414	 450	 115	 424	 30
	 25	 249	 518	 560	 135	 528	 40
	 31	 314	 612	 668	 155	 622	 40
	 40	 399	 825	 890	 175	 835	 75
	 50	 499	 1008	 1080	 210	 1018	 75

ØA = hole dimension to be cut in ceiling

L1 C

ød

øDu øDu

øD

B

L

H

	 Size	 Ød	 ØD1)	 ØDu	 ØD2)	 B	 C	 H	 L	 L1

	 10	 99,3	 100	 280	 125	 185	 310	 167	 310	 80
	 12	 124,3	 125	 280	 160	 185	 310	 167	 310	 80
	 16	 159,3	 160	 339	 200	 225	 390	 192	 390	 80
	 20	 199,3	 200	 450	 250	 225	 390	 227	 390	 80
	 25	 249,3	 250	 560	 315	 290	 490	 267	 490	 80
	 31	 314,3	 315	 668	 400	 328	 580	 317	 580	 80

h

øA

ød

H

øD

øDu

Dimensions, material

Application and function
The KHAA air diffuser is suitable for use as a supply air 
terminal device for commercial and industrial premises 
and similar. It has a 360° diffusion pattern, and it can be 
used both freely suspended and installed in a false ceil-
ing. The air direction is adjustable from horizontal to ver-
tical with the help of the adjustable cone insert.

The diffuser is also available with connection box 
which has a patented measurement damper which, in 
combination with KHAA, gives a very low noise level.

Material and surface finish
Conical air diffuser KHAA is made of black steel sheet 
and meets the requirements for corrosivity class C2 in ac-
cordance with SS-EN ISO 12944-2.

The diffusers are powder-coated for a high surface 
finish and good impact and scratch resistance.

Standard colour White RAL-9010, gloss 30%, equiva-
lent to NCS S 0502-Y. Other colours on request.

Conical diffuser KHAA + connection box ATTA

Conical diffuser KHAA

1) Connection box 1:1
2) Connection box 1:2
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KSO, KSOV and KSOS Exhaust valves

KSO is an exhaust valve suitable for houses, offices, etc.

Quick Selection
 

4 5 6 10 20 30 40 50 100 l/s

KSO-200

KSO-160

KSO-125

KSO-100

Range of use

Air flow q v

 

Product Facts

• Manufactured of sheet steel.
• Cone of the variant KSOV filled

with attenuation material.
• Special KSOS typ for sauna with

max working temperature 120 °C

Product code example

Exhaust valve KSO-100
Mounting ring KKT-100

KLK
Text Box
Viðauki R-d



KSO, KSOV and KSOS Exhaust valves

Selections diagrams KSOV + DBL
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KSOV-100 + DBL-100
 

KSOV-125 + DBL-125
 

 
 
 

KSOV-160 + DBL-160
 

 
 
 

KSOV-200 + DBL-200
 

KLK
Highlight

KLK
Highlight



KSO, KSOV and KSOS Exhaust valves

Acoustical data, definitions
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Sound power level Lw

  Correction Koct, dB
KSO Octave bands, middle frequency, Hz

KSOS 125 250 500 1000 2000 4000 8000
100 -2 1 1 0 -5 -9 -23
125 -3 -2 -1 -4 0 -8 -24

150/160 1 -3 -1 2 -8 -12 -25
200 -1 -3 -4 2 -4 -9 -26
Tol.± 3 2 2 2 2 2 3

  Correction Koct, dB
KSOV Octave bands, middle frequency, Hz
+ DBL 125 250 500 1000 2000 4000 8000
100 6 6 2 -3 -6 -9 -27
125 7 8 2 -4 -8 -13 -29
160 8 5 0 -4 -3 -6 -24
200 2 3 -1 -3 -3 -5 -24
Tol.± 3 2 2 2 2 2 3

Sound power levels by octave bands are obtained by
adding to total sound pressure level Lp10A, dB(A) the
corrections Koct presented in the table according to the
following formula:

Lwoct = Lp10A + Koct

Correction Koct is average value in range of use of KSO
unit.

Definition

qv Air volume l/s, m3/h
Δpt Total pressure drop Pa
Lp10A Sound pressure level with 4 dB room

attenuation (10 m2sab)
dB(A)

Lwoct Sound power level dB
ΔL Sound attenuation dB
Koct Correction dB

Sound attenuation ΔL

  Sound attenuation ΔL
KSO Octave bands, middle frequency, Hz

KSOS 63 125 250 500 1000 2000 4000 8000
100 23 18 14 12 12 14 5 6
125 21 17 12 11 12 11 7 6

150/160 19 14 12 11 11 14 5 7
200 15 13 11 11 13 12 7 7
Tol.± 6 3 2 2 2 2 2 3

  Sound attenuation ΔL
KSOV Octave bands, middle frequency, Hz
+ DBL 63 125 250 500 1000 2000 4000 8000
100 22 19 15 14 13 16 16 15
125 21 18 14 15 16 18 18 18
160 19 16 13 15 19 24 21 17
200 16 14 12 18 22 22 21 16
Tol.± 6 3 2 2 2 2 2 3

  Sound attenuation ΔL
KSOV Octave bands, mean frequency, Hz

  63 125 250 500 1000 2000 4000 8000
100 22 18 14 14 13 12 5 8
125 20 16 12 13 12 9 6 8

150/160 19 14 11 12 13 12 6 8
200 14 12 10 13 14 12 8 9
Tol.± 6 3 2 2 2 2 2 3

The average sound attenuation ΔL from duct to room
including the end reflection of the connecting duct in
ceiling installation, is obtained in the table above. ΔL-
values correspond positions s=0 mm (sizes 100-160) and
s=10 mm (size 200).



KSO, KSOV and KSOS Exhaust valves

Dimensions and weights
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Dimensions and weights

KSO
 

A s (mm)

Ø
D

 

Size ØD [mm] A [mm] Weight [g]
100 134 74 280
125 160 85 360
150 191 89 470
160 191 89 470
200 241 107 720

KSOV + DBL
 

B KKTDBL

Ø
D

Ø
d

 

Size ØD [mm] Ød [mm] B [mm] Weight [g]
100 134 99 75 360
125 160 124 110 550
160 191 159 200 985
200 241 199 300 1720

KSOS
 

Ø
D

Plastic tube

Adjusting nut

A s (mm)

 

Size ØD [mm] A [mm] Weight [g]
100 134 73 310

KKT KKL

50

Ø
D

Ø
d

50

Ø
D

Ø
d

Size Ød ØD Weight KKT Weight KKL
  [mm] [mm] [g] [g]

100 99 122 75 71
125 124 148 102 97
150 149 175 123 116
160 159 184 131 125
200 199 225 165 156

KLK
Highlight
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Grille USR	 TECHNICAL DATA - 2009

Fläkt Woods	 3842 EN  2009.01		  Specifications are subject of alteration without further notice.

USR Grille

The grille USR is designed for use as exhaust air terminal device. It can be 
mounted into a wall or onto a ceiling. It may also be mounted into a connec-
tion box TGE. The adjusting device S is also available as an additional acces-
sory.  

Quick selection exhaust air without connection box

	 Size	 Connection TGE	 Air flow l/s (m3/h) at sound level

	 (B - H)	 against duct, Ø mm	 25 dB(A)	 30 dB(A)	 35 dB(A)

	 USR-200-100	 125	 50	 58	 (209)	 67
	 USR-300-100	 160	 85	 98	 (353)	 120
	 USR-400-100	 160	 100	 120	 (432)	 140
	 USR-500-100	 200	 130	 150	 (540)	 170
	 USR-600-100	 250	 175	 200	 (720)	 225
	 USR-800-100	 250	 220	 250	 (900)	 290
	 USR-1000-100	 250	 290	 330	(1188)	 375

	 USR-300-150	 200	 130	 150	 (540)	 170
	 USR-400-150	 250	 175	 200	 (720)	 225
	 USR-500-150	 250	 220	 250	 (900)	 290
	 USR-600-150	 250	 250	 280	(1008)	 330
	 USR-800-150	 315	 400	 400	(1440)	 450
	 USR-1000-150	 315	 480	 480	(1728)	 540

	 USR-400-200	 250	 250	 280	(1008)	 330
	 USR-500-200	 315	 290	 330	(1188)	 375
	 USR-600-200	 315	 350	 400	(1440)	 450
	 USR-800-200	 315	 420	 480	(1728)	 540
	 USR-1000-200	 315	 500	 580	(1980)	 760

Product facts
Designed for use as exhaust air ter-
minal device
With or without connection box
Adjusting device as accessory

Product code example:
Grille USR-600-100
Connection box TGE-600-100-A
Adjusting device S-600-100

		  1		
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Grille USR	 TECHNICAL DATA - 2009

Fläkt Woods	 3842 EN  2009.01		  Specifications are subject of alteration without further notice.

Air flow, pressure drop, sound data, dimensions 
and weights

			   Sound attenuation ∆L (dB)
	 Size			  Octave bands, mean frequency (Hz)
		  125	 250	 500	 1000	 2000	 4000	 8000
	 200-100	 10	 6	 2	 -	 -	 -	 -
	 300-100	 9	 4	 2	 -	 -	 -	 -
	 400-100	 8	 4	 1	 -	 -	 -	 -
	 500-100	 7	 3	 1	 -	 -	 -	 -
	 600-100	 6	 3	 1	 -	 -	 -	 -
	 800-100	 5	 2	 -	 -	 -	 -	 -
	 1000-100	 4	 1	 -	 -	 -	 -	 -
	 300-150	 8	 4	 1	 -	 -	 -	 -
	 400-150	 7	 3	 1	 -	 -	 -	 -
	 500-150	 6	 3	 1	 -	 -	 -	 -
	 600-150	 5	 2	 -	 -	 -	 -	 -
	 800-150	 4	 1	 -	 -	 -	 -	 -
	 1000-150	 3	 1	 -	 -	 -	 -	 -
	 400-200	 5	 2	 -	 -	 -	 -	 -
	 500-200	 5	 2	 -	 -	 -	 -	 -
	 600-200	 4	 1	 -	 -	 -	 -	 -
	 800-200	 3	 1	 -	 -	 -	 -	 -
	 1000-200	 3	 1	 -	 -	 -	 -	 -

     Tol. ±		  3	 2	 2	 2	 2	 2	 3

Selection diagram

Sound attenuation
Grille without a connection box / check plate

Dimensions and weights

	 Size	 A	 B	 Weight, kg
	 200-100	 221		  0,36		
	 300-100	 321		  0,45
	 400-100	 421		  0,54
	 500-100	 521	 121	 0,63
	 600-100	 621		  0,72
	 800-100	 821		  0,90
	 1000-100	 1021		  1,09
	 300-150	 321		  0,53
	 400-150	 421		  0,63
	 500-150	 521		  0,74
	 600-150	 621	 171	 0,85
	 800-150	 821		  1,06
	 1000-150	 1021		  1,27
	 400-200	 421		  0,72
	 500-200	 521		  0,85
	 600-200	 621	 221	 0,97
	 800-200	 821		  1,21
	 1000-200	 1021		  1,46	

		  2		
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Grille USR	 TECHNICAL DATA - 2009

Fläkt Woods	 3842 EN  2009.01		  Specifications are subject of alteration without further notice.

Adjustment, calculation example

Adjusting device S, exhaust air

Lp10As = Lp10A + KA Sound level of adjusting device:	

Influence of the face area (Ak) to the sound pressure level:

	 Ak = B x H	 0,03	 0,06	 0,12	 0,2	 0,4	 m2

	 KA	 ±0	 +3	 +8	 +11	 +15	 dB

Calculation example
1. 	 The need for the air flow is 150 l/s.
2. 	 The requirement for the sound attenuation of the 

room is LpA ≤ 50 dB(A).
4. 	 Check that the ducts are adjustable.

Solution:
1. 	 Select the grille USR-600-100.
2. 	 Calculate the permitted sound level LA10 in 

consideration of the actual room attenuation and 
other devices of the room, for example 44 dB(A).

3. 	 When using the adjusting device S it is to be 
calculated as follows:

 
   	 vk =  		      	  ~ 2,5 m/s ; Ak = 0,06 m2 
	 	 	 	 	 ⇒ KA = +3 dB

Permitted sound level for the adjusting device is  
LA10 = 44 – 3 = 41 dB(A).

Sound level difference of the grille and adjusting device 
is 41 – 21 = 20 dB (in this case the grille doesn’t increase 
the total sound level). 

The pressure control area when using the adjusting 
device S is ∆pt = 35 Pa.

		  3		

Velocity of the face area:	 qv
vk = 

B x H

m3/s

m2[ ]

Total sound level of grille and adjusting device:

Difference of sound levels 
between grille and adjus- 	 0 - 1	 2 - 3	 4 - 9	 ≥10	 dB
ting device

	 3	 2	 1	 0	 dB	Addition to the higher	
sound pressure level

0,15 m3/s

0,6 x 0,10 m2

open



∆






∆




 

Háskólinn í Reykjavík ♦ Menntavegi 1, 101 Reykjavík ♦ sími: 599 6200  
www.ru.is 

88 
 

 

 

 

 

Viðauki S 
 

 

 

 

 

 

 

Ýmis stjórnbúnaður 

a) Flæðinemi 

b) Spjaldlokumótor 

c) Síuvaki 

d) Stjórnbúnaður loftræstisamstæðu. Tekið er það helsta úr bókinni en hana er 

alla hægt að sjá á heimasíðu Fläktwoods hér 

http://www.flaktwoods.com/products/controls/ 

  



 

 

AIR FLOW METER – DPT FLOW 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 

 
Model summary and technical data 

 
Each device is individually temperature compensated. 
Supported FAN manufacturers: Fläkt Woods, Rosenberg, Nicotra, Comefri, Ziehl, Ebm-Papst, Gebhardt 
 
DPT Flow  
- D for display 
- AZ for autozero 

P range Accuracy for pressure 
**) within operation temp.  
-5…+50°C 

Long term stability 
typical 1 year 
 
-AZ                  without-AZ 

DPT Flow -7000 (-D, -AZ) 0…7000 Pa ±  7Pa + ± 1,5% from reading ≤ ± 1 Pa ≤ ± 24 Pa *) 
DPT Flow -5000 (-D, -AZ) 0…5000 Pa ±  7Pa + ± 1,5% from reading ≤ ± 1 Pa ≤ ± 24 Pa *) 
DPT Flow -2000 (-D, -AZ) 0…2000 Pa ±  5Pa + ± 1,5% from reading ≤ ± 1 Pa ≤ ± 8 Pa   *) 
DPT Flow -1000 (-D, -AZ) 0…1000 Pa ±  5Pa + ± 1,5% from reading ≤ ± 1 Pa ≤ ± 8 Pa   *) 
 

**) including: general accuracy, temperature drift, linearity, hysteresis and 
repetition error 
 
*) - AZ model recommended 

Display 
  Alphanumeric display with MENU user interface  

 The display can be ordered separately for installation purposes. 
 

  Max. pressure 25 kPa 
  Bursting pressure 50 kPa 
 

Suitable media Air and non-aggressive gases 
Measuring element Piezoresistive 
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Electrical interface 
    Supply voltage 24 VAC or VDC ± 10% 
  Power consumption < 1.0 W 
  Output signal Vout 0…10 VDC, Load R minimum 1kΩ  
    Pout 0…10 VDC, Load R minimum 1kΩ 
 
             

     
V out scale  
can be changed 

 
 
 
 
 
 
 

 
       P scale 
       table above 
 
 
Materials  Housing  ABS 
  Cover ABS 
  Pressure connections ABS 
  Duct connectors ABS 
  Tubing PVC, soft 
 
Connections  Electrical connections 4 screw terminals, max 1.5 mm2 
  Cable entry M16 
      Pressure connections    Male ∅ 5,0 mm and 6,3 mm 
 
Weight  150 grams 
 
Dimensions  90,0 x 71,5 x 36,0 mm 
     
General ambient conditions Temperature range 
  Operation -5…+50°C 
  Storage -20…+70°C 
  Ambient humidity 0 to 95% RH 
 
Safety  Protection standard IP54 
 
Conformance Meets the requirements for CE marking:  
  
 EMC directive 2004/108/EEC 
 RoHS Directive 2002/95/EEC 

 

V

Vout
10V

P

Pout

10V

P



 

® U.S. Registered Trademark  EN0B-0463GE51 R0505 
Copyright © 2005 Honeywell Inc. • All rights reserved 

S10010 / S20010 
SPRING RETURN DIRECT-COUPLED DAMPER ACTUATORS 

10/20 Nm (88/177 lb-in) FOR MODULATING AND FLOATING CONTROL 
 

PRODUCT DATA 

 

GENERAL 
These direct-coupled damper actuators provide modulating / 
floating control for: 
• air dampers, 
• VAV units, 
• air handlers, 
• ventilation flaps, 
• louvers, and 
• reliable control for air damper applications with up to 

1.5 m2 / 16 sq.ft (10 Nm / 88 lb-in) or 4.6 m2 / 50 sq.ft. 
(20 Nm / 177 lb-in) (seal-less dampers; air friction-
dependent). 

 

FEATURES 
• Self-centering shaft adapter 
• Removable access cover 
• Mechanical end limits (non-adjustable) 
• Rotation direction selectable by choice of mounting 

orientation 
• Mountable in any orientation (IP54 only when 

mounted on a horizontal shaft with access cover 
below the shaft) 

• Mechanical position indicator 

SPECIFICATIONS 
Supply voltage 
S10010 / S20010 24 Vac ±20% / 24 Vdc, 
 50/60 Hz 
Nominal voltage 
S10010 / S20010 24 Vac / 24 Vdc, 50/60 Hz 
All values stated hereinafter apply to operation under 
nominal voltage conditions. 
Power consumption Holding Driving 
S10010 5 VA / 5 W 14 VA 
S20010 5 VA / 5 W 16 VA 
Ambient limits 
Ambient operating limits -40...+60 °C 
Ambient storage limits -40...+70 °C 
Relative humidity 5...95%, non-condensing 
Safety 
Protection standard IP54 
Protection class II as per EN 60730-1 
Overvoltage category III 
Lifetime 
Full strokes 60000 
Repositions 1.5 million 
Full stroke spring return 60000 
Mounting 
Round damper shaft 10...27 mm 
Square damper shaft 13...19 mm 
Shaft length 25 mm 
End switch (when included) 
Rating 5 A (resistive) / 3 A (induct.) 
Triggering points 7° / 85° 
Torque rating 
S10010 10 Nm (88 lb-in) 
S20010 20 Nm (177 lb-in) 
Runtime 90 sec (50 Hz) 
Spring return timing 20 sec (50 Hz) 
Rotation stroke 95° ± 3° 
Dimensions see Fig. 8 on page 6 
Weight 3.2 kg 
Noise rating 
Driving 40 dB(A) 
Holding 20 dB(A) (no audible noise) 
Spring return 50 dB(A) 
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SmartAct S10010, S20010 

EN0B-0463GE51 R0505 2 

MODELS 
order number supply voltage end switches power consumption torque 

S10010 -- 
S10010-SW2 2 14 VA (driving) / 5 VA (holding) 10 Nm (88 lb-in) 

S20010 -- 
S20010-SW2 

24 Vac / 24 Vdc 

2 16 VA (driving) / 5 VA (holding) 20 Nm (177 lb-in)

 

Product Identification System 

SmartAct S 32 02 0 X

N = non-spring return
S = spring return

10 = 10 Nm (88 lb-in)
20 = 20 Nm (177 lb-in)

010 = modulating + floating
 24 = 24 V
230 = 230 V

 
Fig. 1. Product Identification System 

OPERATION / FUNCTIONS 
Contents of Package 
1 Self-centering shaft adapter 
2 Retainer clip 
3 Rotational angle scales (0...90° / 90...0°) 
4 Mechanical end limits (non-adjustable) 
5 Hex wrench for manual adjustment 
6 Rotation direction switch 
7 Access cover 
 

Rotary Movement 
The actuators are designed to open a damper by driving the 
damper shaft in either a clockwise or counterclockwise 
direction. 
 
NOTE: Actuators are shipped in the fully-closed (spring 

return) position. 
 

Position Indication 
An arrow molded into the hub points to tick marks on the label 
to indicate the hub rotary position. 
 

CCW to close
(failsafe position)

CW to open

90° 0°
45°

CW to close
(failsafe position)

CCW to open

90°0°
45°

 
Fig. 2. Mounting orientation 
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DIFFERENTIAL PRESSURE SWITCHES MODEL PS 
 
 
 
 
 
 
 
 
 
 
 

 

 
Model summary  
   
Model code 
 
 

Pressure 
range 

Switching 
difference 

Accuracy of 
switching 
point 
Low limit typ. 

Accuracy of 
switching 
point 
High limit typ. 
 

Electrical 
rating 
resistive load 

Electrical 
rating 
inductive load 
 

PS200 20…200 Pa 10 Pa 20Pa ±5 Pa 200Pa ±20Pa 0,1A / 250VAC - 
PS300     30…300 Pa 20 Pa 30Pa ±5 Pa 300Pa ±30Pa 3A / 250VAC  2A / 250VAC 
PS500     30…500 Pa 

 
20 Pa 30Pa ±5 Pa 500Pa ±30Pa 3A / 250VAC  2A / 250VAC 

PS600     40…600 Pa 30 Pa 40Pa ±5 Pa 600Pa ±30Pa 3A / 250VAC  2A / 250VAC 
PS1500  100…1500 Pa 80 Pa 100Pa ± 10Pa 1500Pa ±50Pa 3A / 250VAC  2A / 250VAC 
PS4500 500…4500 Pa 180 Pa 500Pa ± 50Pa 4500Pa 

±200Pa 
5A / 250VAC 2A / 250VAC 

 
 

 
Accessories Standard accessories: 

• 2 fixing screws 
• 2 plastic duct connectors 
• 2 m tube  ∅ 4 / 7 mm 

  Optional accessories: 

• metallic duct connectors 
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eQ Controls
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Installation and maintenance instructions

Control equipment

Control panel

1.   Power supply rotary VVX
2.   Display connector, (HMI*), Ethernet, USB
3.   Circuit board with terminal blocks for accessories
4.   Space for a communication module
5.   SD card reader 
6.   Modem
7.   Earthing bar
8.   Transformer
9.   Junction box connections
10. Glass fuses, power supply 24 VAC and 24 VDC
11. Start pump WX / Operation indication
12. Start/Operation Heating/Cooling
13. Incoming supply, 7.5 kW–15 kW
  a. Connecting phases
	  Torques: 2,5 - 3,0 Nm
  b. Connecting neutral
	  Torques: 3,2 - 3,7 Nm
14. Control panel electrical supply
15. Power supply, air handling unit loads, 3-phase.
16. Internal maneuvre (read switch)
17. Fan card (optional)
18. Short circuit protection unit loads
19. Connect fan card
20. Output A- and B-alarm

Electrical connections and currents, 	
power units 7.5 kW and 11–15 kW

Connect the incoming supply to earth (7) - and neutral 
terminal block 13 b and phases L1, L2 and L3 to terminal 
block group 13 a (see the figure above) in the control 
panel. If the STAZ-81 energy analyser has been selected, 
connect the incoming supply directly to the energy ana-
lyser (see page 8). Connect the protective earth directly to 
the earthing bar, 7, (see the figure above). Incomming ter-
minals 13 a and b, and earthing bar 7 should be tightened. 
Each incoming supply must be provided with a manual-
ly operated lockable main circuit breaker/switch discon-
nector confirming to Machinery Directive 2006/42/EC
and Standard EN 60204-1 Electrical equipment of machi-
nes. Theswitch disconnector is available as an accessory 
(STAZ-80). The safety circuit breaker is available as a 
motor accessory (APAC). Protect the incoming power 
supply of the air handling unit with a fuse in accordance 
with current legislation in the country where the equip-
ment is installed.

Fig. 2 Control panel

24V
A

C

HMI TCP/IP USB

B
U

S
B

S
P

RE
SE

T

MODEM

HEX
230VAC

PE  N   L

MEMORY CARD

1

2

16 3 174

5

78910201112 1913 a 13 b

14

18

15

2

6
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Installation and maintenance instructions

Control equipment

Connection board

Fig.11  Connect sensors and power supply through the cable trunking

On delivery factory fitted control components are con-
nected to the distributed connection board. To obtain 
signals to and from the control components jumpers must 
be installed to the adjacent row of pins (pos. 6, 9 and 11). 
These can be easily moved, using pliers for example 	
(see figure), to obtain a different function.

1. 	 Constant power supply 230 VAC, max. 5A

	 • Rotary heat exchanger

2. 	 Control signal from relay, see also pos. 11 and 9
	 • Electric heater
	 • Cooler, heat pump
	 • Fan start, high speed
3.	 Signal distribution, incoming/outgoing including 	 	
	 the adjacent earth pin

4.	 Passive sensors and monitors
	 • GT7	 Heat exchanger pressure monitor
	 • GT3-4	 Fan/flow monitors
	 • GT1-2	 Filter monitors
	 • GT12	 Extract air sensor
	 • GT5	 Frost protection sensor
	 • GT4	 Temperature: cold corner, exhaust 	
	 	 air, degree of efficiency supply air
	 • GT3 	 Outdoor air temperature
	 • GT1	 Supply air temperature

5.	 Control signals and active sensors
	 • GP5-6/GF1-2	 Pressure sensors
	 • GF1-2/L.TF/FF	 Flow transmitter
	 • ST1-2	 Damper actuator on/off
	 	 (including spring return mechanism)

	 • Mixing	 Modulating damper actuator
	 • Bypass HEX	 Aux
	 • Recovery	 Heat exchanger
	 • Cooling	 Cooler
	 • Heating	 Electric heater, heat pump

ALARM TF/FF
0VDC
24VDC
LAMP
2-SPEED
START TF/FF
CP2/DX1
CP1/EL

GF1-2 SEC.
GP5-6/GF1-2

HEATING
COOLING

RECOVERY
BYPASS HEX

MIXING

GF1-2 SEC.
GP5-6/GF1-2

HEATING
COOLING

RECOVERY
BYPASS HEX

MIXING

GP3-4
GP1-2

GP7

GT1
GT3

GT4/11
GT5

GT12

GP3-4
GP1-2

GP7

GT1
GT3

GT4/11
GT5

GT12

LAMP

230VAC

CODE

CON.

GR1
G

R2 L3

L31

L        N

J8003740  Ver. 2,0

1

1

4
3
2
1

4
3
2
1

4
3

6
5

2
1

6

6

1210345 12

97 86 11

}} Jumper L3 - CON

6. 	 Row of pins for selecting function on terminals 4 and 5 

7. 	 Internal communication bus

	 • Preheater

8. 	 Signals to frequency converter, integral motor etc.

9. 	 Row of pins for selecting digital functions
	 • Alarm TF/FF	 Alarm frequency converter (pos. 8)
	 • 0 VDC	 Aux
	 • 24 VDC	 Aux
	 • 2-speed	 High speed (pos. 2)
	 • Start TF/FF	 Directly started fan (pos. 2)
	 • CP2/DX1	 Cooler, heat pump (pos. 2)
	 • CP1/EL	 Electric heater (pos. 2)

10. Alarm
	 • Electric heater
	 • Cooler, heat pump
	 • Thermo-contact trip/thermistor TF1/FF1

11.	Row of pins for selecting voltage pos. 2

	 • Electric heaters, fan start,
	   cooler, heat pump, L3

12. Incoming supply, control board: 230 VAC
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Installation and maintenance instructions

Control equipment

11

Temperature sensor

The temperature sensors included, and where they 
should be located, is shown in the list of components and 
the flow chart in the drawing documentation.

Connect all external temperature sensors to the control 
panel via quick-fit connectors. The room sensor and exte-
rior wall sensor are supplied without cables, but the other 
temperature sensors are supplied with fitted cables and 
quick connectors to the terminal block. The supply air 
sensor, room sensor, exterior wall sensor and the freeze 
protection sensor are supplied with the unit but not 
installed, while the other temperature sensors are factory 
fitted in the air handling unit. Obviously these must be 
moved if the flow direction on the unit is changed, or if 
the air handling unit is converted. The supply air temper-
ature sensor (GT1) should be fitted in the supply air duct, 
approximately 1.5 m from any duct heaters, to give stable 
measurement values.
The outdoor temperature sensor (GT3) for installation 
on the facade, is installed centrally on an outside wall, at 
least 2.5 m from the ground, on the building in which the 
temperature is to be controlled. The sensor should not 
be exposed to morning sun or installed above a window, 

door or other heat sources. Install the sensor on a wall 
that faces north if possible.
The room temperature sensor (GT2) is intended for place-
ment on an interior wall in the room where the tempera-
ture is to be controlled. The sensor should be positioned 
in an area with good air circulation and it should not be 
exposed to direct sunlight.
The frost protection sensor (GT5) is to be installed on the 
heater return pipe when using clamp on sensors and in 
the metering socket on the return pipe when immersion 
sensors are used. To obtain the correct measured values, 
the heat-conducting paste supplied must be applied to 
the return pipe when the clamp on sensor is secured onto 
the return pipe using cable ties.

Terminal block	 Component

GT1	 	 Supply air temperature sensor 

GT2	 	 Room temperature sensor 

GT3	 	 Outdoor air sensor

GT5	 	 Frost protection sensor

GT12	 	 Extract air temperature sensor 

Z	 	 Efficiency sensor/external set point/heat
	 	 exchanger pressure monitor

GT1
GT2

GT3
GT5

G G0 Y M
Z

GT12
Fig. 12
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Pressure/flow sensor, DPT1000/3000/5000/7000

The pressure sensor is supplied as a separate accessory. 	
If pressure control is used, the air pressure in the index 
duct is controlled (the duct with the highest pressure 
drop and where the static pressure is the lowest). The first 
branch in the duct system is usually the index duct.
The pressure sensor is located at the beginning of this 
duct. Position the extract air sensor, GP6, in an appropriate 
position with a representative pressure in the extract air 
duct. The flow sensors are always fitted, even with pres-
sure control.

Location Terminal
block

Connection Pressure
sensor

Supply air 
duct

GP5 Y 0-10V

M GND

G0 GND

G 24VDC	

Extract 
air duct 

GP6 Y 0-10V

M GND

G0 GND

G 24VAC	

Wiring (pressure control)

The pressure hose connected to the sensor must have an inner 

diameter of 4 mm.

Flow control
The flow sensors are always installed, connected and 
configured. The sensors are connected to the connection 
board for each fan.

Pressure control, supply air with slave-
controlled extract air
The pressure sensor for the supply air is connected in the 
same way as for pressure control, see above. The flow 
sensors are always installed, connected and configured.

G  G0  Y  M
GP5

G  G0  Y  M
GP6

Fig. 13

Fig. 14

0-10V

4-20mA

24V

GND

Y

M

G

G0

Fig. 15

GP5/6 eQ terminal      Pressure sensor
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Nollställningsknapp

Byglar

1

2

3

    

   

     

4-20mA

ZERO
0,8/4s
Jumper 2
Jumper 3 24VDC

GND

0-10V

Configuration of the sensor

Where the pressure range must be changed on the sensor,  
do this in accordance with the figures below.

Jumpers:

Response time 0,8s 4s

Jumper 1

Pressure range 1 2 3 4

Jumper 2

Jumper 3

NOTE! A black field indicates a strapped connection.

Model Pressure range 1 Pressure range 2 Pressure range 3 Pressure range 4

DPT1000 –R4 250Pa 500 Pa 750 Pa 1000Pa

DPT3000 –R4 750Pa 1500Pa 2250Pa 3000Pa

DPT5000 –R4 1250Pa 2500Pa 3750Pa 5000Pa

DPT7000 –R4 1700Pa 3500Pa 5250Pa 7000Pa

NOTE! The new pressure range must be entered into the controller when changing the pressure range on the sensor,
irrespective of whether the pressure or flow is being controlled. Read about this in the controller manual.

Zero point-calibration

	
NOTE! The sensors must be zero calibrated during commissioning. 
They should then be zero calibrated annually.

The sensors should have been energized for approximate-
ly five minutes before calibration is carried out. After that, 
remove the hoses from the sensors. To start calibration, 
press the button below the dip switches, see the figure. 
Release the button when the LED lights.

Fig. 16
Zero point calibration

Flow determination according to the formula:

 q =      

where the constant k is unique for each air handling unit 
size. The k factor is shown on the air handling unit data 
plate

k-factors

Dp m3/s1
ke

(273+t)
293 m3/se

Temperature correction

The flow scale on the display instrument and flow formula 
above apply to air at a temperature of +20°C.
At other air temperatures the flow must be corrected using 
the formula:

q = q20

q = the true flow through the fan, 
q20 = the flow reading
t = current temperature in °C

Zero calibration button

Jumpers 



14Fläkt Woods 8666 GB 2010.11 Specifications are subject to alteration without notice

Installation and maintenance instructions

Control equipment

	 Terminal block 	 Terminal block	
	    in the	  in the control	   Signal
	  CO2-sensor	   panel (GP6/CO2)	

  	 G 	 	 G 	 24 VAC (phase)

  	 M 	 	 G0 	 24 VAC (neutral)

  	 U1	 	 Y 	 Measurement signal

  	 M 	 	 M 	  Measurement neutral

NOTE! To prevent a potential difference between the system 
neutral and measurement neutral, route separate wires to 
the appropriate sensors.

Fig.17
Permitted mounting positions for the duct sensor

Fig.18

Impermissible mounting positions

G G0 Y M
Z

G G0 Y M
GP6

CO2 sensor

Supply 24 VAC, output signal 0-10 VDC, measurement 
range CO2 0-2000 ppm

The CO2-sensor is supplied as a separate accessory. 	
When installed in the duct position the sensor in the ex-
tract air duct as close to the air outlet as possible. 	
When installed in a room position the sensor where the 
air quality is representative, for example, on an open wall 
at a height of 1.5–3 metres. Connect the CO2-sensor to the 
same input as the pressure sensor GP6; see the table for 
CO2 compensation. If the mixing damper is CO2 control-
led connect the CO2 sensor to the Z terminal block.

NOTE! These cannot be connected at the same time!

GG

G0M

YU1

MM

CO2 controlled fans

CO2
sensor

eQ
terminal
GP6

GG

G0GO

YU1

MM

CO2 controlled mixing section

CO2
sensor

eQ
terminal
Z
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Impermissible mounting positions

Fig.19

Damper actuators

Are connected in the junction box for factory fitted 
dampers.

NOTE! If the air handling unit is configured for unoccupied 
heating mode via return air, the dampers must be positioned 
in the outdoor air and exhaust air connections.

	 Location		  Quick-fit connector

  	 Supply air	 	 ST1-2	

	 Extract/exhaust air 	 ST1-2

Damper actuator 
(24 VAC)

Torque Terminal
block

Connection
Control panel

Function
Damper actuator

Two-way with 

spring return

7Nm och 18 Nm ST 1-2 G/(3)
G0 (2)

 + Controlled power supply, 24VAC

 – Supply neutral, G0

Two-way 8Nm, 16Nm och 24Nm ST 1-2 G/(3)
G (1)

G0 (2)

 3 Controlled power supply, 24VAC

 2 Power supply, G
 1 Supply neutral, G0

Modulating

8Nm, 16Nm och 24Nm ST 3
MIX, DMP

G
G0
Y
M

 2 Power supply, G
 1 Supply neutral, G0
 5 Control signal, 0-10 VAC

    

G  G0  Y  MST3

1     2      3
G     G0    G/

ST1/ST2
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Only outdoor air actuator
with spring return

Outdoor/extract/exhaust air actuator
with spring return

Outdoor/extract/exhaust
air actuator on/off

Outdoor/extract/exhaust
air actuator spring return/on/off

Extract/exhaust air actuator
on/off

Outdoor/extract/exhaust/return
air actuator spring return/on/off

eQ

eQ eQ eQ

eQ eQ

Outdoor

Outdoor
Extract/
exhaust Extract/exhaustOutdoor Outdoor

OutdoorExtract/exhaust Extract/exhaust Return air

Only for night time heating via return air

Extract/exhaust
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Fan monitors GP3 and GP4 are supplied fitted with quick-
fit connectors. The length of the pressure hoses should not 
exceed 5 metres. On delivery the contact function of the 
controller is set to NO. Set the required alarm limit across 
the filter using the knob on the sensor.

Hose connection: inner diameter 4 mm.

Filter monitors GP1 and GP2 are supplied fitted with quick-
fit connectors. The length of the pressure hoses should not 
exceed 5 metres. On delivery the contact function of the con-
troller is set to NO. Set the required alarm limit across the 
filter using the knob on the sensor.

Hose connection: inner diameter 4 mm.

Filter monitor Terminal block: 
Control panel Junction box

Filter supply air AUX1 GP1-2

Filter extract air AUX1 GP1-2

Prefilter supply air AUX1 GP1-2

Prefilter extract air AUX1 GP1-2

Filter monitors Fan monitors

Fan monitor Terminal block: 
Control panel Junction box

Supply air AUX2 GP3-4

Extract air AUX2 GP3-4

AUX2
AUX1

Fig. 20
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Timer, push button, motion sensor and CO2 monitor

External Timer

Push button

The timer, push button, motion sensor and CO2 monitor 
are supplied with the unit but not installed. Set the desired 
function in Operational Function.

For operating control. Five set operating periods can be 
selected. When necessary the maximum limitation of 
operation can be achieved using jumpers in the required 
position: 1, 2 or 3 hours. The operating period selected 
cannot be longer than the time corresponding to the posi-
tion of the jumper. A frame for surface mounting is sup-
plied with the unit.

NOTE! When using an external timer do not forget to set 
the internal timer in the control system to 0.

Set extended/forced operation in the handheld terminal. 
The supplied frame is used for surface mounting. 		
Set the required operating period in the parameters below.

	           Type of operation	           Terminal block

  	Extended operation, low speed     	      SU1	

  Forced operation, high speed    	         SU2

MAIN INDEX  UNIT  OPERATING MODE
EXTERNAL CONTROL  DELAY SETTING

a a

a

MAIN INDEX  UNIT  OPERATING MODE
EXTERNAL CONTROL  DELAY SETTING

a a

a

SU2
SU1

Matningsspänning
(AC 230 V eller 24 V)

230 Vac

24 Vac

0 Vac

1 h
2 h
3 h

C

NC

NO

AC 230 V
AC 24 V

N

L

G

G0

SU1/SU2

1h 2h 3h 4h 5h

Matningsspänning
(AC 230 V eller 24 V)

230 Vac

24 Vac

0 Vac

1 h
2 h
3 h

C

NC

NO

AC 230 V
AC 24 V

N

L

G

G0

SU1/SU2

1h 2h 3h 4h 5h

UTGÅNG
(pulssignal)

Förlängd Forcerad
SU1   /   SU2

+

-A

A3

A2

A1

LED

UTGÅNG
(pulssignal)

Förlängd Forcerad
SU1   /   SU2

+

-A

A3

A2

A1

LED

Fig. 21

Fig. 22

Fig. 23

Supply voltage
(AC 230 V or 24 V) 

OUTPUT
(pulse signal)

Extended/Forced
SU1 / SU2
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Supply voltage
(AC 230 V or 24 V) 

CO2 monitor

For extended/forced operation. Supplied with the unit 
but not installed. Set the time on the controller to 0.

MAIN INDEX  OPERATING MODE
EXTERNAL CONTROL   DELAY SETTING

a

a

R/T
GND
+5V
RXD
TXD

U
A

R
T

G+ G0 M

Plintanslutningar och byglar på CO  vakt

C NO

24 VAC SU1 / SU2

OUT1 OUT2

Startpunktsbygel

S
tr

öm

S
pä

nn
in

g

S
tr

öm

S
pä

nn
in

g20
%

 0
%

2

SU2
SU1

Fig. 24

Fig. 25

Starting point jumper

C
ur

re
nt

C
ur

re
nt

Vo
lta

ge

Vo
lta

ge

Terminal block connections and jumpers on the CO2 monitor
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0
0

1

2

1 2 3 4 5 6 7 8m

0

0

1

1

2

2

3

3

4

4

5

5

6

6

7

7

8

8

1 2 3 4 5 6 7 8m

Seated persons

Detection range

Walking persons

Side and top view of the detection range. 
The size of the Detection range is different 
for seated and for waling persons.

Theben AG

0
0

1

2

1 2 3 4 5 6 7 8m

0

0

1

1

2

2

3

3

4

4

5

5

6

6

7

7

8

8

1 2 3 4 5 6 7 8m

Seated persons

Detection range

Walking persons

Side and top view of the detection range. 
The size of the Detection range is different 
for seated and for waling persons.

Theben AG

Motion detector

Mounting height 1.6–2 m.
Set the desired time up to 60 minutes for “air handling unit in 
operation in the event of occupancy” in the motion detector.
For longer operating periods use the delay setting parameter 
in the control unit. 

MAIN INDEX   UNIT   OPERATIONAL FUNCTION
EXTERNAL CONTROL   DELAY SETTING

a a

a

Detection range

Fig. 28

The figure shows the detection range from the side and 
from above. The range is different for people who are 
sitting and people who are walking.

Seated persons

Walking persons

B1 L NB2

10

1 60min

7,5

2 15min

10

1

2

3 5

6

60min

SU1/SU2 inkopplas på B1 och B2.
Matning 230 VAC inkopplas på L och N.

Närvarodetektor

Frånslagsfördröjning (10/60 min) ställs med potentiometer längst
till vänster enligt figur xx.

Fig. 26
Connect SU1/SU2 on B1 and B2.
Connect power supply 230 VAC on L and N.

Set the delay setting (10/60 min.) using the potentiometer 
on the far left in accordance with Figure 27.

Fig. 27

Occupancy detector

SU 1/SU 2
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Component 			       	 Terminal block 			   Comment

Circulation pump CP1 (1-phase) L	    	 Heating (NO)	 	 	 Heating (L) - Heating (C) jumper

	 	 	         N	    	 Heating (N)	 	 	 	 	 	 	 	

	 	 	         PE	 PE

Circulation pump CP1 (3-phase) U	    	 L1	 	 	 	 Connect the fuse F1

                                         V	    	 L2	 	 	 	 See Fig. 29 a

	 	 	         W	 L3

	 	 	         PE	 PE

Alarm	 	 	         n/a*  	 Alarm CP1/GT7		 	 Potential free alarm input,

	 	 	         n/a*	 	 	 	 	 supplied design NO

Frost protection sensor	         n/a* 	 GT5	 	 	 	 PT1000

	 	 	         n/a*

Valve actuator 	 	         G 	 Heating actuator (G)

	 	 	         GO	 Heating actuator (GO)

	 	 	         Y		 Heating actuator (Y)

	 	 	         M	 Heating actuator (M)

*) The wires are interchangeable	

Component 			       	 Terminal block			   Comment

Circulation pump CP2 (1-phase) L		 Cooling (NO)	 	 	 Heating (L) - Heating (C) jumper

	 	 	         N	    	 Cooling (N)	 	 	 	 	 	 	 	

	 	 	         PE	 PE

Circulation pump CP2 (3-phase) U	      	 L1	 	 	 	 Connect the fuse F1

                                         V	    	 L2	 	 	 	 See Fig. 29 a

	 	 	         W	 L3

	 	 	         PE	 PE

Alarm	 	 	         n/a*  	 Alarm CP2/DX	 	 	 Potential free alarm input,

	 	 	         n/a*	 	 	 	 	 supplied design NO

*) The wires are interchangeable	

Heating coil

Connect the circulation pump, freeze protection sensor 
and valve actuator for hot water in accordance with the 
table. If the pump motor does not have an integrated 
alarm unit, the motor protection can be used to receive 
an alarm signal. Connect a 3-phase pump directly to the 
contactor. Connect a 1-phase pump via a quick-fit con-

Cooling coil

Connect the circulation pump and valve actuator for chilled 
water according to the table. If the pump motor does not have 
an integrated alarm unit, the motor protection can be used 
to receive an alarm signal. Connect a 3-phase pump directly to 
the contactor. Connect a 1-phase pump via a quick-fit connector 

nector to the junction box or via a terminal block on the 
control panel.
When connecting pump control in the junction box, strap 
the junction box to achieve the correct pump function, 
see page 10.

to the junction box or via a terminal block on the control panel.
When connecting pump control in the junction box, strap 		
the junction box to achieve the correct pump function, 		
see page 10 pos. 11.

See Fig. 29 b

See Fig. 29 b
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ECONET®

Connect Econet® via Modbus RTU. There are connections 
in the control panel and junction box. See the Econet® 
documentation for further information.

D sub pin on 
ECONET®

Terminal block, 
control panel 

Function

3/2 A + RxD+/TxD+

5 REF GND

8/7 B – RxD-/TxD-

NOTE! Check the jumper for communication in the control 

panel when connecting via the junction box, see page 34.

a a

Configuration in the controller is carried out under:

 MAIN INDEX  CONFIGURATION  CONFIGURATION 1

  REF B-  A+

Fig. 36
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To install temperature zones and extra fans use an extra 
controller, mounted close to the heater/cooler/fans or 
accessories specific to the zone. Connect zone control/
extra fans to the main controller via KNX, see the figure 
below.  

24V
A

C

Temperature zones and external fans

For the installation of functions and sensors to zone con-
trol, see the separate documentation.

* NOTE! Check the jumper for communication in the con-

trol panel when connecting via the junction box, see page 

30, Fig. 37.

Zone control/
extra fan

Terminal block,
control panel

Terminal block, 
zone, external fan

Terminal block,
handheld terminal

KNX+ 502 CE +

KNX- 501 CE –

KNX

Control panel

L1
230/400 VAC
L2 L3 N PE

Fig. 38

When connecting the handheld terminal (HMI) with the control 
panel and temperature zones/external fans via KNX.
Enables several DUC:s to one handheld terminal.
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Fire protection unit and/or external stop

Connect the fire protection unit and auxiliary equipment 
to stop the unit according to the table below.
Access the following parameter to change the contact 
function for the smoke/fire alarm.

MAIN INDEX  UNIT  INPUTS
DIGITAL ALARMS  FIRE ALARM

Access the following parameter to change the contact 
function for the external stop.

MAIN INDEX  UNIT  INPUTS
DIGITAL INPUTS

Component	 Terminal block	 Comment

External smoke/fire alarm	 Fire	 Potential free input,

	 	 supplied design NC,

	 	 configurable

External stop (for example when 	 Stop	 Potential free input,

exercising fire dampers)	 	 supplied design NC,

	 	 configurable

Power supply for the fire	 L1 - N	 230 VAC, Max. 2A

protection unit

a a

a

a a

a

a

Control panel

STOP

FIRE

SMOKE DETECTORS

MEASUREMENT DAMPER MOTOR

THERMOSTAT, DAMPER MOTOR

AUX 2

FCMA-2

PE
N
L

G1 (RED)
M1 (BLACK)
B1 (GREY)
G1 (RED)

M1 (BLACK)
B1 (GREY)

24 VAC
24 VAC

S1
S2

ALARM
ALARM

ALARM
ALARM

SERVICE
SERVICE

FAN CTRL.
FAN CTRL.

INTERLOCK
INTERLOCK

S4
S6

SMOKE DETECTORS

Control panel

STOP

FIRE

AUX 2

FCLA-128
L
N
P

4
5
6
7

8
9

10
11
12
13
14
15
16
17

18
19
20
21
22
23
24
25
26

ABAV-230 Control panel

FIRE

AUX 2

4
5

13
14

Fig. 39

Fig. 41

Fig. 40

Fig. 42

Control panel

STOP

FIRE

FIRE THERMOSTAT

FIRE THERMOSTAT

END POSITION SWITCH, OPEN POSITION

END POSITION SWITCH, CLOSED POSITION

MEASUREMENT DAMPER MOTOR

EXTERNAL FIRE ALARM

EXTERNAL INTERLOCKING

AUX 2

FCMA-2

PE
N
L

+2
-1

+2
-1

24 VAC
24 VAC

S1
S2

ALARM
ALARM

ALARM
ALARM

SERVICE
SERVICE

FAN CTRL.
FAN CTRL.

INTERLOCK
INTERLOCK

S4
S6
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Function 	 Terminal block	 Connection 	 Comment
Cooling 	 Cooling actuator 	 Y – M 	 Control signal to the valve actuator 0-10 V

	 G – G0 	 Power supply: 24 VAC*

 	 Cooling 	 NO – C 	 Operation of the circ. pump/DX cooling step 1 (Potential free)

	 	 L - N 	 Power supply: 230VAC, max. 2 A

 	 Start DX-2 	 NO - C 	 DX cooling step 2 (Potential free max. 2 A)

	 Alarm CP2/DX 	 	 Alarm from circulation pump or DX cooling NO (changeable)

3-phase pump	 	 (Pump group)	 L1-L2-L3	 Power supply for 3-phase pump from contactor.

Heating	 Heating actuator 	 Y – M 	 Control signal to the valve actuator and electric heater. 0-10V

	 G – G0 	 Power supply: 24 VAC*

	 	 Heating 	 NO – C 	 Operation of the circ. pump/electric heater. (Potential free)

	 L – N	 Power supply: 230 VAC, max 2 A	 	 	 	 	 	

	 Alarm CP1/GT7 	 	 Alarm from the circ. pump or thermal overload protection in 	 	 	

	 	 	 the electric heater. NC (changeable)

3-phase pump	 (Pump group)	 L1-L2-L3	 Power supply for 3-phase pump from contactor.

Heat exchanger	 Control HEX	 Y-M	 Control signal to heat exchanger 0-10 V

	 	 G-G0	 Power supply 24 VAC*

	 Alarm HEX	 	 Alarm from heat exchanger

	 START VVX	 NO – C	 Operation of heat exchanger circ. pump

	 	 L – N	 Power supply: 230VAC, max 2 A 

Frost prot. sensor 	 GT5 	 	 Type PT1000

Supply air sensor	 GT1 	 	 Type PT1000. To be mount.at least 1500 mm from poss. duct air heater

Room sensor 	 GT2 	 	 Type PT1000 

Extract air sensor	 GT12	 	 Type PT1000

Z input 	 Z 	 Y – M 	 Factory fitted option GT10:/GT11 (Type PT1000),

	 	 	 Setpoint offset (0 - 10 V or Ohm), heat exchanger pressure

	 	 	 monitor (NO)	 	 	 	 	 	 	 	

	 	 G – G0	 Power supply: 24 VAC*

Outdoor air sensor	 GT3 	 	 Factory fitted option or facade sensor type PT1000

Supply air 	 GP5 	 Y – M 	 Measurement signal: 0-10V

pressure sensor	 	 G – G0	 Power supply: 24 VAC*

Pressure sensor  	  	 Y – M 	 Measurement signal: 0-10V 0-10V

extract air, CO2 sensor 	 G – G0 	 Power supply: 24 VAC*

Fire alarm 	 Fire 	 	 Supplied as NC, but this can be changed on the display.

External stop 	 Stop 	 	 For example, fire damper exercising. NC (changeable)

Timer 	 SU1 	 	 Low speed NO

	 SU2 	 	 High speed NO

AUX input	 Aux1 	 	 Filter alarm. NO. Common supply air and extract air

	 Aux2 	 	 Flow alarm. NO. Flow monitors NC.

Alarm output	 A-alarm 	 NO – C – NC 	 Potential free, max. 2 A

	 B-alarm 	 NO – C – NC 	 Potential free, max. 2 A

Bus	 Modbus RTU	 Ref + –	 Connection, Bus communication for Modbus RTU

	 Extension I/O	 +, –	 Connecting external IO expansion module

	 KNX	 KNX+, KNX–	 Connection to processbus (Zone control and extra fans)

Damper actuators 	ST3	 Y – M	 Mixing damper control signal

	 MIX, DMP	 G – GO

Power supply 	 24VAC	 ~ – OV	 External component power supply 24 VAC

	 24VDC	 +, –	 External component power supply 24 VDC

Preheater	 Extension I/O	 +, –	 Connecting bus communication to preheater

	

Connecting external components in the control panel

* NOTE! Separate wires should be routed for these to avoid potential difference between the supply neutral and the measurement/control neutral. 
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* NOTE! Separate wires should be routed for these to avoid potential difference between the supply neutral and the measurement/control neutral. 

Function Terminal block Connection Comment

Supply air sensor GT1 Quick-fit connector Type PT1000

Outdoor temp. sensor GT3 Quick-fit connector Type PT1000

Z input GT4 Quick-fit connector Type PT1000

Frost protection sensor GT5 Quick-fit connector Type PT1000

Extract air sensor GT12 Quick-fit connector Type PT1000

Filter monitor (supply/extract air GP1-2 Quick-fit connector NO

Fan monitor (supply/extract air) GP3-4 Quick-fit connector NC

Pressure monitor - 
heat exchanger defrost

GP7 Quick-fit connector NO

Heating   Heating Quick-fit connector Heating control signal

Cooling Cooling Quick-fit connector Cooling control signal

Recovery Recovery Quick-fit connector Heat exchanger control signal

Mixing damper Mixing Quick-fit connector Mixing damper control signal

Damper actuators ST1 – 2 Quick-fit connector Control signal, damper actuator,
24 VAC

Pressure/flow sensor GP5-6/GF1-2 Quick-fit connector Measurement signal and
power supply

Flow sensor/fan alarm GF1-2/L.TF/FF Quick-fit connector Measurement signal and
power supply

BUS-communication Modbus Quick-fit connector Connection BUS communication. 
Type of minutes selected on the 
control panel.

Fan control TF1/FF1 Quick-fit connector Control signal supply and 
extract air fan

Alarm Alarm Quick-fit connector Connecting alarm CP1, CP2 and 
alarm SAF/EAF.

Connecting components in the junction box
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Logging in

START PAGE   LOGIN

To log on, select “Login” under the main menu. 

The password is 2000

Operation
To start or stop the air handling unit use Manual control 
under the start page.

Operating information

MAIN INDEX  UNIT  MAIN OVERVIEW

The status of the air handling unit is presented in the 
main overview menu. Setpoints, actual values, control 
signals, status of fans, output signals to heating, cooling, 
heat exchanger etc., can be read off. Use the knob (5) to 
scroll up and down in the menu.

Alarm
Alarms are indicated by the red flashing LED on the 
alarm button (4). Press the alarm button (4) once to dis-
play the alarm. Press the alarm button (4) once more to 
display the entire alarm list. Alarms are presented in 
clear text in the alarm list.
Use the knob (5) to scroll through the alarm list.
To step through the alarm menus as follows press the 
alarm button repeatedly:

ALARM LIST DETAIL  ALARM LIST  
ALARM HISTORY  SETTINGS  ALARM LIST 

DETAIL...

Return to the menu using the ESC button (3).

Alarm acknowledgement
Acknowledge an alarm by logging in and then press-
ing alarm button (4) twice. The confirmation/resetting 
of alarms is at the top of the alarm list. The number of 
alarms is also displayed there.
Press knob (5) and select Active to reset an alarm. If the 
alarm persists the alarm lamp is steadily illuminated.

Using the controller

a a

a

a a

a

a

aSTART PAGE   MANUAL CONTROL

	

1. Display
Display of readings and settings 

2. Info button
Press to access the 
Main index
•	Off = Stop,
	 Re-cooling
•	Green, steady glow = 	
	 Normal operation
•	Green, flashing = 
	 Start up, Night 		
operation test, Night 	
	 cooling or Night 		
heating/night cooling.
•	Orange, steady glow = 	
	 Emergency stop and 	
	 alarm with stop
•	Orange, flashing = 
	 Fire damper exercising
	 from Climatix
•	Alternating green/
	 orange = Manual
	 operation

3. ESC button
• Press to return to previous menu/page
•	Press to cancel ongoing editing of a value.

5. Knob
Turn knob clockwise/an-
ticlockwise to advance or 
move back in the menus. 
Press the button to enter 
a menu or to be able to 
change a value  after 
reaching it. Turn knob 
to change the value. 
Hold the knob pressed 
in for direct access to the 
Password Enter Menu 
in case the value you 
want to change requires 
password entry.

4. Alarm button
Function: see alarm 
acknowledge
•	Red, flashing = alarm.
•	Red, steady glow = 	
	 alarm acknowledged 	
	 but remains in effect
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Fire damper ETPS-EI TECHNICAL DATA

Figure 1

Figure 2

ER1

ER3

The rectangular fire damper ETPS-EI is available both as motorised and with fuse. 
The damper casing is manufactured from hot-galvanised steel sheet and the blade 
from heat-insulating material. All of the dampers are delivered with flange joint.  
A fire resistance test performed according to EN 1366-2 forms the basis for the fire 
damper type approval. The damper is type-approved in several European coun-
tries (e.g. DE, CH, NL, FI, SE), and it meets the requirements of fire class EI 60 S.

ETPS-EI is available in three different structural lengths: standard length is 500 
mm, lengths of 400 mm and 355 mm are also available. A factory-made installa-
tion frame ER1 made of calcium silicate and equipped with an expanding fire seal 
(Figure 1) is available for gypsum plate wall mounting. With ER1, the fire damper 
can be installed in a quick and tight manner in compliance with the type approval, 
without needing to seal the damper after installation. ER1 may also be used to 
facilitate damper installation into building elements made of rock material. If the 
fire damper is to be installed onto a fire-separating shaft or other location where 
the structural length of the damper must be as short as possible, the shortest mod-
el of 355 mm is recommended for use. In cases like these, the damper is always 
installed using installation frame ER2 or ER3 (Figure 2). The installation frame 
ER2 or ER3 may be installed as early as in the wall construction phase, whereby 
the fire damper can be inserted into the frame at a later stage, at the same time as 
the ventilation ducts are being mounted.

The leverage of ETPS-EI is fully enclosed to protect it from the airflow – a prop-
erty that enables maintenance-free operation. In addition, standard damper equip-
ment includes two inspection doors. To special order, the damper can also be 
converted into a motorised model by replacing the whole actuator panel. ETPS-EI 
is also available in epoxy resin coating for use in cleanrooms and other facilities 
where good corrosion resistance is required. In this version, the blade is protected 
with stainless steel sheet. For use in potentially explosive atmospheres, ETPS-EI is 
available in an ATEX version.

Product data
Sizes B x H 200 x 200…1500 x 800 mm

Fire class EI 60 S

Tested according to EN 1366-2.

When closed, the fire damper fulfils 
the requirements of tightness class 2 
according to EN 1751.

The damper casing fulfils the require-
ments of tightness class B according to 
EN 1751.

Pressure drop across a closed damper 
may amount to 2500 Pa, which  
complies with pressure class B.

Product code example
Fire damper    ETPS-EI-400-300-5-3

Width (400=400 mm)

Height (300=300 mm)

Length (5=500 mm)

Actuator (3=24V AC/DC and  
thermal release)

Accessories
Installation frame	         ER1-400-300

Width (400=400 mm)

Height (300=300 mm)

See product code on page 20.

Fire damper ETPS-EI
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Fire damper ETPS-EI TECHNICAL DATA

Height (mm)

v (m/s)

Δ
P

s 
(P

a)

Technical data - pressure drop, sound data

Sound power level correction by octave bands

OCTAVE BAND (Hz) 125 250 500 1000 2000 4000 8000

CORRECTION Koct 6 1 -3 -6 -9 -15 -22

TOLERANCE +/- 6 3 3 3 3 6 6

Pressure drop and sound power level

Lwoct = LWA + Koct

Descriptions
v	 flow velocity		 (m/s)
Lwokt	 sound power level in the duct	 (dB)
LwA	 sound power level		 (dB)
Koct	 correction		 (dB)
Dps	 static pressure drop		 (Pa)

Wiring diagram for damper motor

T ~T ~

AC 24 V
DC 24 V

BLF24         BF24
BLF230       BF230

1 2

M

S1 S2 S3 S4 S5 S6

< 5° < 80°

Thermal release (model T)

AC 230 V

Power supply

Status data of limit switches

BLF24-T         BF24-T
BLF230-T       BF230-T

M

Tf1          Tf2           Tf3 BAE72B-SLED
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Fire damper ETPS-EI TECHNICAL DATA

Dimensions and weights

H K K355 K400 K500

200 - 16 - -

250 - 41 - -

300 - 66 17 -

350 - 91 42 -

375 - 103 54 -

400 - 116 67 -

450 - 141 92 -

500 - 166 117 17

550 - 191 142 42

600 7 216 167 67

650 32 241 192 92

700 57 266 217 117

750 82 291 242 142

800 107 316 267 167

Weights
(Structural length 500 mm, model with fuse. Motorised model + 3 kg)

   H     
B

200 250 300 350 400 450 500 550 600 650 700 750 800

200 10 11 12 13 14 15 15 16 17 18 19 19 20

250 11 12 13 14 15 16 17 17 18 19 20 21 22

300 12 13 14 15 16 17 18 19 20 21 22 22 23

350 13 14 15 16 17 18 19 20 21 22 23 24 25

400 14 15 16 17 18 19 20 21 22 23 24 26 27

450 15 16 17 18 19 20 21 23 24 25 26 27 28

500 15 17 18 19 20 21 23 24 25 26 27 29 30

550 16 17 19 20 21 23 24 25 26 28 29 30 31

600 17 18 20 21 22 24 25 26 28 29 30 32 33

650 18 19 21 22 23 25 26 28 29 30 32 33 35

700 19 20 22 23 24 26 27 29 30 32 33 35 36

750 19 21 22 24 26 27 29 30 32 33 35 36 38

800 20 22 23 25 27 28 30 31 33 35 36 38 39

850 21 23 24 26 28 29 31 33 34 36 38 39 41

900 22 24 25 27 29 30 32 34 36 37 39 41 42

950 23 25 26 28 30 32 33 35 37 39 41 42 44

1000 24 25 27 29 31 33 35 36 38 40 42 44 46

1050 24 26 28 30 32 34 36 38 40 42 43 45 47

1100 25 27 29 31 33 35 37 39 41 43 45 47 49

1150 26 28 30 32 34 36 38 40 42 44 46 48 50

1200 27 29 31 33 35 37 39 42 44 46 48 50 52

1250 28 30 32 34 36 38 41 43 45 47 49 51 54

1300 28 31 33 35 37 40 42 44 46 49 51 53 55

1400 30 32 35 37 40 42 44 47 49 51 54 56 58

1500 32 34 37 39 42 44 47 49 52 54 57 59 62

* Note! Special sizes available at 10 mm intervals (BxH).

Dimensions
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Fire damper ETPS-EI TECHNICAL DATA

ER3

ER1

Installation of fire damper equipped with in-
stallation frame ER1, into building elements 
made of gypsum plate or similar material. 
Fire class of building element EI 60, damper 
length 400 mm or 500 mm.

The dimensions of the building element penetration 
must be fitted to the outer dimensions of ER1, which are:  
(B + 78 mm) x (H + 78 mm).

Installation of fire damper with no frame into 
building elements made of gypsum plate or 
similar material. Fire class of building ele-
ment EI 60, damper length 400 mm or 
500 mm.

Installation principle without installation frame ER1.

Installation of short fire damper (355 mm), 
equipped with installation frame ER3, into build-
ing elements made of gypsum plate or similar 
material. Fire class of building element EI 60.

The dimensions of the building element penetration must be fitted to the outer dimensions of ER3, which are:  
(B + 78 mm) x (H + 78 mm).

Installation into building elements made of gypsum 
plate or similar material

Complete installation, operation and maintenance instructions can be found on the Fläkt Woods home page  
www.flaktwoods.fi. Installation instructions, along with an installation certificate, are also delivered with every fire  
damper. For additional information, contact the nearest Fläkt Woods sales representative.
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Control system FICO-2

Product data
Control unit FCMA-2

Automatic function control

Manual function control

Timer controlled damper testing

Fire alarm when a detector has tripped

Service alarm in case of damper or 
detector malfunction

Relay contact for ventilation/fan 
interlocking

Control connections for max. two 
dampers (24 VAC)

Connections for max. two smoke 
detectors

Product code example
Control unit FCMA-2

The control system FICO-2 is designed to perform monitoring and testing op-
erations of motorized fire dampers. The system is fitted to control one or two 
fire dampers and one or two smoke detectors.

The system can also send an external fire alarm and an interlocking signal to 
ventilation.

The control unit incorporates fire and service alarms as well as inputs for exter-
nal fire alarm and external interlocking. The unit is designed for wall mounting.

All relay outputs are potential free contacts that are indicated voltage free.

Most common smoke detectors can be connected to the FICO-2 control unit.

FICO-2 is designed for installations with few fire dampers but, nevertheless, 
with high safety requirements.

If the installation includes more fire dampers or there is need to extend the sys-
tem, please refer to information on the FICO-128 control unit.
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Technical data, dimensions and weights, product 
code

Dimensions and weight Installation example

W = 180 mm

H = 130 mm

D = 65 mm

Weight: 0,85 kg

Technical data

Control unit FCMA-2

Actuator

Actuator

Smoke detector

Smoke detector

Instructions
Detailed installation, adjustment and maintenance in-
structions are supplied with each product. The instruc-
tions are also available at www.flaktwoods.com.

Product code
Control unit			   FCMA-2

Accessories
Smoke detector 
See separate data sheet

Supply

Supply voltage 

Frequency 

Power consumption 

Max. power consumption

AC 230 V 

50 Hz 

50 mA 

630 mA (16VA), 20VA transient

Outputs

Fire and service alarm 

relay 

Interlocking relay

 

AC 24 V, 2A 

AC 24 V, 2A resistive load

Electric wiring

Wiring type 

Allowed wiring length

Copper conductor 1,5 mm2, MMJ 

3x1,5 S 

Max. 100 m with 1,5 mm2 wiring

Protection class

Enclosure class IP 54

Standards

Low Voltage Directive 

(LVD)

SFS-EN 60950-1:2002-02-11 

SFS-EN 60950-1/A11:2004-05-24 

SFS-EN 60950-1/C1:2004-05-24

Electromagnetic  

Compatibility (EMC)

SFS-EN 61000-6-3:2001

Emissions SFS-EN 55022 Class B

Immunity EN 50130-4:1996 

A1:1998 

A2:2003 

SFS-EN 61000-4-2, -3, -4, -5, -6, -11

Standardization Complies with CE marking require-

ments

FCMA-2
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