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BUVPROJEKTA AUTORI

1. BUVPROJEKTA VADITAJS, ARHITEK'[URAS DALAS VADITAJS
ARHITEKTS/ AUTORS AIGARS TERESKO, sert. Nr. 1-00076

GP, TS, AR, UPP, DOP
2. ARHITEKTA-PALIDZE

LAURA VOLDEMARE GP, TS, DOP
3. ARHITEKTS

ELTNA SKUDRA AR, UPP
4. BUVKONSTRUKCIJAS, TIS DALAS VADITAJS

MARTINS NIKAZIS, sert. Nr. 3-01596 BK
5. BUVKONSTRUKCIJAS, TIS DALU IZSTRADATAJS

MARTINS MUSA BK
6. UK, LKT DALU VADITAJS

KRISTAPS JAKIMOVS, sert. Nr. 3-00856 UK, LKT
7. UK, LKT SADALU IZSTRADATAJS

ROBERTS STRAZDINS UK, LKT
8. AVK DALU VADITAJS

SERGEJS POLAKOVS, sert. Nr. 3-01577 AVK
9. UAS, ESS DALU VADITAJS

IGORS MUSIJENKO, sert. Nr. 70-3210 UAS, ESS
10.EL DALU VADITAJS

RAIMONDS VANAGS, sert. Nr. 3-00196 EL

11.EKAS ENERGOSERTIFIKATA IZDEVEJS

KRISTAPS TURAUSKIS, sert. Nr. EA3-0023
12.UPP DALAS IZSTRADATAJS

JURIS LAKATINS UPP
13.EKONOMIKAS DALAS VADITAJS

JANIS KREICS, sert. Nr. 4-02557 BA, T



SIGULDAS 1.PAMATSKOLA
Adrese: ‘ PulkveZa BrieZa iela 105, Sigulda, Siguldas nov

APKURE, VENTILACIQA UN
GAISA KONDICIONESANA



1. Visparigie noradijumi
Projekta dokumentacijas izstradei par pamatu tiek izmantoti LR speka esoSie standarti un

Skaidrojoss apraksts

dokumenti, LBN. Projekts ir izstradats pamatojoties uz telpu arhitektonisko planojumu un to funkcionalo

pielietojumu. Projekta uzraditic agregatu, iekartu un citu izstradajumu razotaji ir noraditi ka piemeérs, lai

noteiktu izstradajumu kvalitates prasibas. Uzraditos materialus un iekartas ir pielaujams nomainit pret

analogiem cita razotaja izstradajumiem ieveérojot kvalitates un tehniskas prasibas. Atkapes no projekta

noraditajiem gabaritizmériem nepiecieSams saskanot ar projekta arhitektiiras un citam inZenieru sadalam.

Apkures un ventilacijas sisttmas montazu, parbaudi un nodoSanu ekspluatacija veikt saskana ar Latvijas

buvnormativiem, ka art iekartu un materialu izgatavotajfirmu prasibam.

2. ProjekteSanas normativie dokumenti

- LBN 231-15 “Dzivojamo un publisko €ku apkure un ventilacija”;
- LBN 003-15 “Buvklimatologija”;
- LBN 002-15 “Eku norobezojo$o konstrukciju siltumtehnika”;
- LBN 201-15 " Biivju ugunsdro$iba ";

- LBN 202-15 “Biivprojekta saturs un noformésana”.

- MK noteikumus Nr.16 “TrokSna novértésanas un parvaldibas kartiba”;

- LVS CR 1752 "Eku ventilacija. Iekstelpu vides projekteSanas kritériji",
3. Apréekinu nosacijumi

- Ara gaisa aprékina temperattra aukstaja laika perioda: —21 °C.

- Telpu temperatiira pienemta saskana ar miné€tajiem normativiem dokumentiem.

- Apkures sist€mas siltumnesg€ja temperatiiras:
- Turpgaita: 75 °C,
- Atpakalgaita: 55 °C.

Apkures sistemas siltuma avots — viet&jais siltummezgls; siltumnesgjs — tidens.

lekStelpu gaisa parametri:

Telpas nosaukums | Temperatiira Gaisa pieplude Gaisa nosiice Troksnu limenis
Gaitenis, kapnu telpa +18 °C Parplade Parplude 43 dB(A)
Kabinets, klase +20 °C Min. 15 m3/st. uz 1 cilv. | Min. 15 m3/st. uz 1 cilv. 38 dB(A)
Tehniska telpa +18 °C 1-kartiga 1-kartiga 43 dB(A)
Gérbtuve +18 °C Min. 2-kartiga Min. 2-kartiga 43 dB(A)
Virtuve +18 °C Atbilstos$i nosticei Atbilstosi tehnologijai 43 dB(A)
wcC +20°C Parplade 50 m*h uz iekartu 43 dB(A)




4, Sistemu apraksts
-apkures sistemas-

Paredzéta apkures divcaurulu radiatoru sistéma A-1 ar ,,Purmo” radiatoriem. Sildkermeniem jabat
aprikotiem ar termoregul€joso varstu un termogalvu, atpakalgaitas piesléguma regul&joso ventili,
atgaisotaju, korki un montazas stiprinajumiem. Sist€émas montét no pres€tiem terauda
caurulvadiem. Caurulvadus paredzéts montet pie gridas, zem griestiem un gar sienam.

Caurulvadus montét ar kritumu 0,002 stavvadu un siltummezgla virziena.

Apkures sistému atgaisot augstakajos punktos caur radiatoriem. Apkures sistému caurulvadu zemakajos
punktos jauzstada ventili tidens izlaiSanai.

Caurulvadus neapkurinama telpa pagrabstava izolét ar “Paroc” 50 mm akmens vates izolaciju.
Cauru]vadus zem gridas posmos pie durvim izolét ar ,,Armacell” Tubolit S Plus tubes izolaciju.

Hidrauliska pretestiba sistema: 26 kPa. Udens pliasma: 2,1 I/sek.

-Ventilacijas sistemas-

Lai telpas nodroS§inat nepiecieS8amo gaisa apmainu, telpam paredzéti mehaniskas piepliides-nostices
ventilacijas sisttmas PN-1- ...PN-7 izmantojot gaisa apstrades agregatus ,,Lemmens”. Sisteémas
PN-1- ...PN-7 nodroSina gaisa filtréSanu, siltuma utiliz€Sanu siltummaina, uzsildiSanu aukstaja
laika perioda. Sistemas PN-1- ...PN-7 ventilacijas iekartas komplekt€jas ar visiem
nepiecieSamajiem automatikas un regulésanas elementiem, kas nodroSina iekartas automatisku
ieslégsanu pec stravas padeves trauc€jumu gadijumu novérsanas, ka art ugunsgréka gadijuma
iekartas automatisku izslégsanu. Sisteémas PN-1- ...PN-7 vadibas bloku izvietoSanu saskanot ar
Pasutitaju. Gaisa apstrades agregatus jakomplekte ar vibroizolatoriem un elastigiem
savienojumiem. Pirms un péc gaisa apstrades iekartai jauzstada elastigas parejas, kas nodroSina
vibraciju noslapésanu no iekartam uz gaisa vadu sisttmam. Gaisa vadu materials - cinkots skards.
Montazai rekomend€ izmantot riipnieciski izgatavotus cinkota skarda gaisa vadus un veidgabalus.
Gaisa vadu stiprinajumiem ir tada pati ugunsizturibas robeza ka gaisa vadiem. Veikt gaisa vadu un
elektrodzingju palaiSanas aparatiiras sazeméSanu. Iekartas, gaisa vadus un caurulvadus montét,
atstajot brivu vietu apkalpoSanai. Ugunsgréka gadijuma paredzéta ventilacijas sisttmu automatiska
izslégSana, ka arT iekartu automatiska ieslégSana péc stravas padeves trauc&jumu gadijumu
noversanas. Pec ugunsgréka ir japarbauda ventilacijas sisteémas tehniskais stavoklis. Ventilacijas
sist€émas automatika nodrosinas vélamo piepliides gaisa temperatiiru aukstaja laika perioda visas
piepludes sisteémas.

Gaisa izmé&8anas un ienemsanas gaisa vadi sisttmam PN-1- ...PN-7 izolét ar "Paroc" LAM 50 mm
siltumizolaciju. lenemsanas un izmetes gaisa vadi virs jumta nav jaizolg.

Lokala nostices ventilacija N-8... -N-15 paredzéta no sanmezgliem ar kanala ventilatoriem. Sisteémas

ieslégSana ar kustibas sensora palidzibu, izsl€gSana ar taimeru (10 min), izpemot sistémas N-8 un N-10,
kur paredzéta ieslégSana ar gaismas slédzi.
Lai nodrosinatu gaisa piepludi sanmezglos, tad telpai paredzéts durvis ar spraugu (1,5 sm) durvju apaksa.

Gaisa vados, kuri $kérso parsegumu un siltummezgla robeZu, ierikot ugunsdrosas varstus.
Paredzet no ventilacijas iekartam PN-1-...PN-7 kondensata novadiSanas sistému (sk. UK sadala).

Montgjot gaisa vadu sist€émas, paredz gaisa vadu tiriSanu. TiriSanas likas izvietojumu sk. raséjumos.
-montazas darbu veikSana pa kartam-

1. karta:
InZeniertiklu izblive zénu majturibas kab. un muzikas kab.;



Magistralo caurulvadu @28, @35, @42, @54, @63 izbuve pagrabstava un 1. stava;
Apkures ievilksana aktu zal€ un telpam no asi 10 11dz 13 un asi A’ lidz J.

2. karta:

InZeniertilklu izbtive pagrabam un 1. stavam,

Apkures stavvadu izbiive ar noslégventilu/balans€joso varstu pie atzarojumiem;
Ventilacijas stavvadu izblve ar pretvarstu pie atzarojumiem un elementiem jumta.
3. karta:

InZeniertilklu izbiive 2. un 3. stavam.

Sastadija S. Polakovs



2 4 5 6 7 8
"AVK" DALAS RASEJUMU SARAKSTS
_ _ AVK PROJEKTA GALVENIE RADITAJI
LAPA RASEJUMS REVIZIJA . .
SILT. PATERINS | EL. PATERINS,
AVK-lII-1i | VISPARIGIE RADITAJI. 3. KARTA. A APKUREI, kW kW
AVK-III-2i | APKURE. 2. STAVA PLANS. 3. KARTA. A
AVK-III-3i [ APKURE. 3. STAVA PLANS. 3. KARTA. A 175 26
AVK-lIl-4i | APKURES SISTEMAS IZOMETRISKA SHEMA. 3. KARTA. A
AVK-III-5i | VENTILACIJA. 2. STAVA PLANS. 3. KARTA. _ _
VENTILACIJAS SISTEMU RAKSTUROJUMS
AVK-11I-6i | VENTILACIJA. 3. STAVA PLANS. 3. KARTA.
AVK-IL7i | VENTILACIJA. JUMTA PLANS. 3. KARTA SIST. IEKARTA FILTRS GAISA SILDITAJS SILTUMA UTILIZATORS
il ' Sl APZIM|  IEKARTAS mah a0 N ven | ua Tips SIDTEME.C Qs | ppg | JEMPC v
AVK-III-8i | VENTILACIJAS SISTEMU IZOMETRISKAS SHEMAS. 3. KARTA. | A TIPS Pa| kW NO [ LIDZ | kW NO [ LIDZ | kW
N 1550 200| 0.54 | 230/1 3.23 G4 o 22 0.6
PN-1 HRflat 1600 PLAKSNU 14.5
P 1550 200 0.51 | 230/ 3.10 G4 ELEKTRO| -21 -10.9 6 -10.9 18
N 450 100 0.19 | 230/1 1.28 G4 L 22 0.8
PN-2 HRup 450 PLAKSNU 4.2
P 450 100| 0.18 | 230/1 1.23 G4 ELEKTRO| -21 -11.1 1.5 -11.1 18
N 2100 141| 0.89 | 230/1 5.18 G4 . 22 -04
PN-3 HRflat 2000 PLAKSNU 20.8
P 2100 83| 0.85 | 230/ 4.95 G4 ELEKTRO| -21 -12.5 6 -12.5 18
N 400 100| 0.15 | 230/1 1.02 G4 o 22 0.3
PN-4 HRflat 450 PLAKSNU 3.8
P 400 100| 0.14 | 230/ 0.98 G4 ELEKTRO| -21 -11.4 1.5 -11.4 18
N 400 100| 0.15 | 230/1 1.02 G4 . 22 0.3
PN-5 HRflat 450 PLAKSNU 3.8
P 400 100| 0.14 | 230/ 0.98 G4 ELEKTRO| -21 -11.4 1.5 -11.4 18
N 400 100| 0.15 | 230/1 1.02 G4 L 22 0.3
PN-6 HRflat 450 PLAKSNU 3.8
P 400 100| 0.14 | 230/ 0.98 G4 ELEKTRO| -21 -11.4 1.5 -11.4 18
APZ. NOSAUKUMS N 1040 202| 0.38 | 23011 | 2.37 G4 L 22 -04
PN-7 HRflat 1000 PLAKSNU 10.3
Apkures sistémas turpgaitas caurulvadi P 1040 146| 0.32 | 230/1 2.02 G4 ELEKTRO| -21 -12.4 3 -12.4 18
Apkures sistémas atpakalgaitas caurulvadi N-8 K 125 XL 200 80 | 0.06 | 230/1
C22-500-500 Radiatora marka-augstums-garums N-9 K 125 XL 200 80 0.06 230/1
1000W/0.15 Silti jauda / K rtib: P . T . .
it a Lrerhe _ N-10 K100 XL 50 35 | 0.06 | 230/1 &7 bavprojekta AVK sadalas risingjumi atbilst
AT Apkures sistémas nosaukums un caurulvada diamers N-11 K 100 XL 150 76 | 0.06 | 230/1 Latvijas bavnormativu un citu normativo aktu,
X Lodveida ventilis N-12 K 125 XL 200 110| 0.06 | 230/1 ka arT tehnisko vai paso noteikumu prasibam.
X Balanséjosais varsts N-13 K 125 XL 200 120! 0.06 230/1
L400 Gaisa daudzums m3/h - : Buvprojekta dajas vaditajs: S. Pojakovs
N-14 K 125 XL 200 80 | 0.06 | 230/1 (vards,uzvards)
2100 Apala gaisa vada izmérs
- 200 80 | 0.06
WTS-400x150 | Ventilacijas reste N-15 K125 XL 230/1 3-01577
- _._ (sertifikata Nr.)
PN-1 Piepldes-nostces sistéma
i . Izmantoto un pievienoto dokumentu saraksts:
ULA-100 Gaisa sadalitajs M e e = . R
1. Ventilacijas iekartu tehniskos raditajus.
LDC 600-125 | Trok$na slapétajs
Reguléjosais varsts
X Ugunsdross varsts
[ Pieplides gaisa vads
[ Nosiices gaisa vads o . L .
PASUTITAJS:  Sigulas novada pasvaldiba PAS.SIFRS
Nostices gaisa vads (no WC) P - Reg. nr. 90000048152; Pils iela 16, Sigulda, LV-2150 BD08-2017
- < OBJEKTS: Siguldas 1. pamatskola
T Tirisanas luka
Izoléts pieplades gaisa vads SIA ADRESE: Pulkveza BrieZa iela 105, Sigulda, Siguldas novads STADIJA
SIA "Biavdizains", Gertrides iela 2-9b, Riga KADASTRA NR: 8015 003 0729 BP
(| Izoléts nostices gaisa vads Talrunis: +371 67315066; Fakss; +371 67315745
avewns: \/ISPARIGIE RADITAJI. P
BUVPROJ.D.VAD. | S, Polakors 18.06.2018 3. KARTA :
ZSTRADAJA S. Pofakovs 18.06.2018 LAPU SKAITS: 8 M BIM AVK-I-1i
2 4 5 6 | 7 | A3
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\ 201 KAPNU TELPA 18.05 ‘ SSENYRT Al-1 ‘ ‘
| 202 SKOLOTAJU ISTABA 19.80 | ‘ ! ‘
| 203 MEDICINAS KABINETS 15.12 } | \ !
! 204 MACTBU KLASE 39.53 ‘ ‘ ‘
} 205 MACIBU KLASE 38.82 ‘ : : ‘
‘ 206 MACTBU KLASE 39,53 ‘ ‘ ‘ ‘
\ 207 MACTBU KLASE 40.49 ‘ | | |
} 208 MACTBU KLASE 39.53 \
| 209 MACTBU KLASE 38.82 ‘ — ‘ ‘ ‘
\ 210 VESTIBILS 89.36 ‘ ! ! !
} 210 PRIEKSTELPA 89.36 ‘ ‘ ‘ ‘
211 BALKONS 43.80 | | |
‘ |
| 212 BIBLIOTEKA 90.12 e B "7*7*7Ti*7*7*7*7*7*#*7*7*7*7*7*{ ”4@
} 213 BIBLIOTEKAS KRATUVE 15.48 ‘ ‘ ‘ ‘
| 214 METODISKAIS KABINETS 4369 ! ‘ ‘ ‘
| 215 LATVIESU VALODAS KABINETS 35.96 ‘ | | |
} 216 ADMINISTRACIJAS TELPA 19.67 |
| 217 ADMINISTRACIJAS TELPA 19.46 ‘ ‘ ‘ ‘
‘ 218 ADMINISTRACIJAS TELPA 19.88 ‘ | | i
| 219 PALIGTELPA 13.28 % L ( : >
— - T r 7101 - """ ‘"5 -«7v | I [ [
} 220 MACTBU KLASE 37.39 | | | |
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APKURES IEKARTU UN MATERIALU SPECIFIKACIJA 3. KARTA

SISTEMA A-1
Nr. Nosaukums, aprikojums Marka, izmeri Daudz. Meérv Piezimes
1 PUR.MO_I.'adlator.s komplelft? ar |gbgv?tu tgrmostata ventili, C 11-500-500 2 kompl.
atgaisotaju, korki un montazas stiprindjumiem.
2 PUR.MO_I.'adlator.s komplelft? ar |gbgv?tu tgrmostata ventili, C 11-500-600 1 kompl.
atgaisotaju, korki un montazas stiprindjumiem.
3 PUR.MO_I.'adlator.s komplelftva ar |gbgv?tu tgrmostata ventili, C 11-500-700 4 kompl.
atgaisotaju, korki un montazas stiprindjumiem.
4 PUR.MO_I.'adlator.s komplelftva ar |gbgv?tu tgrmostata ventili, C 11-500-800 14 kompl.
atgaisotaju, korki un montazas stiprindjumiem.
5 PUR.MO_I.'adlatorls komplelftva ar |gbgv?tu tgrmostata ventili, C 11-500-900 2 kompl.
atgaisotaju, korki un montazas stiprindjumiem.
6 PUR.MO_I.'adlator.s komplelftva ar |gbgv?tu tgrmostata ventili, C 11-500-1000 3 kompl.
atgaisotaju, korki un montazas stiprindjumiem.
7 PUR.MO_I.'adlator.s komplelft? ar |gbgv?tu tgrmostata ventili, C 11-500-1200 24 kompl.
atgaisotaju, korki un montazas stiprindjumiem.
8 PUR.MO_I.'adlator.s komplelft? ar |gbgv?tu tgrmostata ventili, C 22-500-800 2 kompl.
atgaisotaju, korki un montazas stiprindjumiem.
9 PUR.MO_I.'adlator.s komplelftva ar |gbgv?tu tgrmostata ventili, C 22-500-900 1 kompl.
atgaisotaju, korki un montazas stiprindjumiem.
10 PUR.MO_I.'adlator.s komplelftva ar |gbgv?tu tgrmostata ventili, C 22-500-1000 14 kompl.
atgaisotaju, korki un montazas stiprindjumiem.
11 PUR.MO_I.'adlatorls komplelftva ar |gbgv?tu tgrmostata ventili, C 22-500-1100 1 kompl.
atgaisotaju, korki un montazas stiprindjumiem.
12 PUR.MO_I.'adlator.s komplelftva ar |gbgv?tu tgrmostata ventili, C 33-500-1400 1 kompl.
atgaisotaju, korki un montazas stiprindjumiem.
13 |ReguléSanas varsts radiatoru termoregulatoriem 69 gab. Danfoss
14 |Termostata ventila galva 69 gab. Danfoss
15 |Radiatora lenkveida noslégvarsts 69 gab. Danfoss
16 |Presétes térauda caurulvadi 15 512 t.m Prestabo
17 |Presétes térauda caurulvadi 718 260 t.m Prestabo
18 |Presétes térauda caurulvadi 22 108 t.m Prestabo
19 |Caurulvadu fasondalu komplekts 1 kompl. Prestabo
20 |Caurulvadu stiprindjumi un balsti 1 kompl.
21 |Ugunsdro$as manzetes caurulem 1 kompl.
22 |Aizsarg€aulas caurulem 1 kompl.
23 |Montazas komplekts 1 kompl.




VENTILACIJAS IEKARTU UN MATERIALU SPECIFIKACIJA 3. KARTA
Sistémas PN-4, PN-5 un PN-6

Nosaukums, aprikojums Marka, izmeri Daudz. Meérv Piezimes
Gaisa ap§t.rades agregats "Lemmens" HRflat 450 komplekta 3 kompl. | sk. pielik.
ar automatiku
Varsts ar motoru pie HRflat 450 6 kompl. Servolux
Ventilacijas agregata elektroinstalacija 3 kompl.
Agregata vibroizolatori 3 kompl.
Aréja reste RISD-250 6 gab. Flakt
Gaisa vadi no cinkota skarda 0.5mm biezums 2125 32 t.m. Bic
Gaisa vadi no cinkota skarda 0.5mm biezums 2160 24 t.m. Bic
Gaisa vadi no cinkota skarda 0.5mm biezums @200 51 t.m. Bic
Gaisa sadalitajs ULA-125 24 gab. Halton
Plidsmas reguléjosais varsts SK-125 24 gab. VTprincips
TrokSna slapétajs LDC 900-200 6 gab. Systemair
"Paroc" akmens vates LAM 50 mm siltumizolacija 54,0 m?
Gaisa vadu fasondalas 1 kompl.
Ugunsdross elektrokabelis vadibas blokam 3x1.5 45 t.m. E30
Tiranas luka 12 gab.
Montazas komplekts 1 kompl.
Sistemas N-14, N-15
. Nosaukums, aprikojums Marka, izmeri Daudzums Meérv. Piezimes
1 |Kistibas elements 2 gab.
2 |Kanala ventilators ar taimeru K125 XL 2 kompl. Systemair
3 [Gaisa vadi no cinkota skarda 2100 8 t.m. Bic
4 |Gaisa vadi no cinkota skarda 0.5mm biezums 2125 7 t.m. Bic
5 |Gaisa sadalitajs ULA-100 8 gab. Halton
6 |Plismas reguléjosais varsts SK-100 6 gab. VTprincips
7 [Jumtins AHJ-100 1 gab. Amalva
8 |TrokSna slapétajs LDC 600-125 2 gab. Lindab
9 |Gaisa vadu fasondalas 1 kompl.
10 |TiriSanas lika 2 gab.
11 |Montazas komplekts 1 kompl.




Siltuma zudumi Ar
Norob. radiatora
Telpa Temp konstr. | Laukums, K At Silt.zud. _ )
nos. m2 konstr. Telpa rezen
20%
pagrabs
18 logi 0,9 1,8 39 82
1 18 arsiena 15,4 0,35 39 272
18 grida 37,0 0,3 39 563 917 1101
18 logi 5,9 1,8 39 542
2 18 arsiena 153,1 0,35 39 2717
18 grida 251,6 0,3 39 3827 7086 8503
18 logi 1,7 1,8 39 155
3 18 arsiena 7.1 0,35 39 126
18 grida 22,4 0,3 39 341 622 746
18 logi 1,9 1,8 39 173
4 18 arsiena 59 0,35 39 105
18 grida 21,1 0,3 39 321 599 719
18 logi 0,9 1,8 39 82
5+6 18 arsiena 7.1 0,35 39 126
18 grida 21,5 0,3 39 327 535 642
18 logi 14 1,8 39 131
7 18 arsiena 24,8 0,35 39 440
18 grida 24,0 0,3 39 365 937 1124
8 18 arsiena 4,0 0,35 39 71
18 grida 6,5 0,3 39 99 170 204
11 18 arsiena 22,5 0,35 39 399
18 grida 15,9 0,3 39 242 641 769
12 18 arsiena 7,5 0,35 39 133
18 grida 8,0 0,3 39 122 255 306
13 18 arsiena 22,5 0,35 39 399
18 grida 15,9 0,3 39 242 641 769
18 durvis 2,1 2,5 39 266
14 18 arsiena 59 0,35 39 105
18 grida 18,9 0,3 39 287 658 790
15 18 grida 7,6 0,3 39 116 116 139
20 logi 0,8 1,8 41 77
16 20 arsiena 24,7 0,35 41 461
20 grida 40,4 0,3 41 646 1184 1420
17 18 arsiena 15,5 0,35 39 275
18 grida 23,5 0,3 39 357 632 759
18 logi 1,6 1,8 39 146
18 18 arsiena 54,4 0,35 39 965
18 grida 55,4 0,3 39 843 1954 2345
1.stavs 21
18 durvis 2,5 25 39 317
101 18 arsiena 36,1 0,35 39 641 957 1149
18 logi 24 1,8 39 219
102 18 arsiena 9.3 0,35 39 165 384 461
18 logi 5,1 1,8 39 465
103 18 arsiena 20,2 0,35 39 358 824 989
18 logi 13,0 1,8 39 1186
18 durvis 3,2 2,5 39 406
104 18 arsiena 16,6 0,35 39 295 1887 2064
18 logi 2,5 1,8 39 228
108 18 arsiena 3,0 0,35 39 53 281 338
18 logi 11,7 1,8 39 1068
111 18 arsiena 13,6 0,35 39 241 1309 1571
20 logi 11,7 1,8 41 1122
112 20 arsiena 13.6 0,35 41 254 1376 1651
20 logi 11,7 1,8 41 1122
113 20 arsiena 13,6 0,35 41 254 1376 1651
18 logi 5,2 1,8 39 475
114 18 arsiena 7.3 0,35 39 130 604 725
18 logi 3,9 1,8 39 356
18 durvis 2,5 25 39 317
115 18 arsiena 7.3 0,35 39 130 802 963
18 logi 5,2 1,8 39 475




116 18 arsiena 7.7 0,35 39 137 611 733
18 logi 2,5 1,8 39 228
18 grida 20,0 0,3 39 304
119+118 18 arsiena 10,8 0,35 39 192 724 869
18 logi 2,5 1,8 39 228
18 grida 20,0 0,3 39 304
121+120 18 arsiena 10,8 0,35 39 192 724 869
18 logi 1,3 1,8 39 119
122 18 arsiena 10,4 0,35 39 185 303 364
124 18 arsiena 27,3 0,35 39 484 484 581
18 griesti 89,2 0,25 39 1131
123 18 arsiena 53,6 0,35 39 951 951 2082
18 logi 133,3 1,8 39 12165
18 griesti 448,0 0,25 39 5678
18 grida 484,0 0,3 39 7362
125+6+7+8 18 arsiena 132.6 0,35 39 2353 27558 33070
18 logi 11,9 1,8 39 1086
18 grida 106,4 0,3 39 1618
129 18 arsiena 11,9 0,35 39 211 2916 3499
20 logi 6,5 1,8 41 624
20 grida 50,9 0,3 41 814
130 20 arsiena 52.8 0,35 41 985 2422 2907
20 logi 6,5 1,8 41 624
20 grida 50,9 0,3 41 814
131 20 arsiena 52.8 0,35 41 985 2402 2907
18 logi 31,9 1,8 39 2911
18 logi 7,3 1,8 39 666
18 grida 104,6 0,3 39 1591
132 18 arsiena 42 .4 0,35 39 752 5921 7105
16 logi 9,2 1,8 37 797
16 grida 55 0,3 37 79
133 16 arsiena 29 0,35 37 49 925 1110
20 logi 5,1 1,8 41 489
20 grida 55 0,3 41 88
134 20 arsiena 13,2 0,35 41 246 823 988
20 logi 7,5 1,8 41 720
20 grida 59,0 0,3 41 943
136 20 arsiena 31,5 0,35 41 588 2251 2701
18 logi 20,0 1,8 39 1825
18 grida 157,2 0,3 39 2391
138 18 arsiena 81.4 0,35 39 1444 5661 6793
18 logi 4,0 1,8 39 365
139 18 arsiena 31,1 0,35 39 552 917 1100
2.stavs 21
18 logi 2,4 1,8 39 219
201 18 arsiena 36,2 0,35 39 642 861 1034
20 logi 3,4 1,8 41 326
202 20 arsiena 11.0 0,35 41 205 531 638
20 logi 1,7 1,8 41 163
203 20 arsiena 8.8 0,35 41 164 327 393
20 logi 11,7 1,8 41 1122
204 20 arsiena 13,6 0,35 41 254 1376 1651
20 logi 11,7 1,8 41 1122
205 20 arsiena 13,6 0,35 41 254 1376 1651
20 logi 11,7 1,8 41 1122
206 20 arsiena 13,6 0,35 41 254 1376 1651
20 logi 11,7 1,8 41 1122
207 20 arsiena 13,6 0,35 41 254 1376 1651
20 logi 11,7 1,8 41 1122
208 20 arsiena 13,6 0,35 41 254 1376 1651
20 logi 11,7 1,8 41 1122
209 20 arsiena 13,6 0,35 41 254 1376 1651
210 18 arsiena 14.4 0,35 39 256 509 611
18 logi 1,8 1,8 39 164
18 griesti 18,9 0,25 39 240
227 18 arsiena 9.9 0,35 39 176 580 695
18 griesti 9,4 0,25 39 119




228 18 arsiena 14,0 0,35 39 248 368 441
18 logi 54 1,8 39 493
18 griesti 25,7 0,25 39 326

229 18 arsiena 32.0 0,35 39 568 1386 1664
18 griesti 4,1 0,25 39 52

230 18 arsiena 17.9 0,35 39 318 370 444
20 logi 11,9 1,8 41 1142
20 griesti 93,4 0,25 41 1245

212 20 arsiena 21,6 0,35 41 403 2789 3347
20 logi 2,2 1,8 41 211
20 griesti 16,8 0,25 41 224

213 20 arsiena 48.4 0,35 41 903 1338 1605
20 logi 6,6 1,8 41 633
20 griesti 45,7 0,25 41 609

214 20 arsiena 38,2 0,35 41 713 1955 2346
20 logi 4,4 1,8 41 422
20 griesti 38,7 0,25 41 516

215 20 arsiena 67.1 0,35 41 1252 2190 2627
20 logi 25 1,8 41 240

216 20 arsiena 17.4 0,35 41 325 564 677
20 logi 2,5 1,8 41 240

217 20 arsiena 10,2 0,35 41 190 430 516
20 logi 2,5 1,8 41 240

218 20 arsiena 10,2 0,35 41 190 430 516
20 logi 2,5 1,8 41 240

219 20 arsiena 7.3 0,35 41 136 376 451
20 logi 5,0 1,8 41 480

220 20 arsiena 20.4 0,35 41 381 860 1032
20 logi 5,0 1,8 41 480

221 20 arsiena 20.4 0,35 41 381 860 1032
20 logi 5,0 1,8 41 480

222 20 arsiena 20.4 0,35 41 381 860 1032
20 logi 7,5 1,8 41 720

223 20 arsiena 30.6 0,35 41 571 1290 1548
20 logi 2,5 1,8 41 240

224 20 arsiena 10,2 0,35 41 190 430 516
18 logi 4,0 1,8 39 365

225 18 arsiena 31,1 0,35 39 552 917 1100
18 logi 2,4 1,8 39 219

226 18 arsiena 9.3 0,35 39 165 384 461

3.stavs 21

18 logi 2,4 1,8 39 219
18 griesti 16,0 0,25 39 203

301 18 arsiena 36,2 0,35 39 642 1064 1277
20 logi 3,4 1,8 41 326
20 griesti 21,6 0,25 41 288

302 20 arsiena 11,0 0,35 41 205 819 983
20 logi 1,7 1,8 41 163
20 griesti 14,8 0,25 41 197

303 20 arsiena 8.8 0,35 41 164 524 629
20 logi 17,6 1,8 41 1684
20 griesti 60,1 0,25 41 801

304 20 arsiena 20,4 0,35 41 381 2865 3438
20 logi 5,9 1,8 41 561
20 griesti 19,0 0,25 41 253

305 20 arsiena 6,8 0,35 41 127 941 1130
20 logi 11,7 1,8 41 1122
20 griesti 40,4 0,25 41 538

306 20 arsiena 13,6 0,35 41 254 1915 2297
20 logi 11,7 1,8 41 1122
20 griesti 40,4 0,25 41 538

307 20 arsiena 13,6 0,35 41 254 1915 2297
20 logi 11,7 1,8 41 1122
20 griesti 40,4 0,25 41 538

308 20 arsiena 13,6 0,35 41 254 1915 2297
20 logi 11,7 1,8 41 1122
20 griesti 40,4 0,25 41 538

309 20 arsiena 13,6 0,35 41 254 1915 2297




18 logi 9,2 1,8 39 840
18 griesti 72,0 0,25 39 913

310 18 arsiena 7.8 0,35 39 138 1891 2269
20 logi 5,0 1,8 41 480
20 griesti 38,3 0,25 41 510

311 20 arsiena 27.0 0,35 41 504 1494 1792
20 logi 5,0 1,8 41 480
20 griesti 38,3 0,25 41 510

312 20 arsiena 20,4 0,35 41 381 1371 1645
20 logi 5,0 1,8 41 480
20 griesti 38,3 0,25 41 510

313 20 arsiena 20.4 0,35 41 381 1371 1645
20 logi 5,0 1,8 41 480
20 griesti 38,3 0,25 41 510

314 20 arsiena 20,4 0,35 41 381 1371 1645
20 logi 5,0 1,8 41 480
20 griesti 38,3 0,25 41 510

315 20 arsiena 20.4 0,35 41 381 1371 1645
20 logi 7,5 1,8 41 720
20 griesti 56,6 0,25 41 754

316 20 arsiena 30,6 0,35 41 571 2045 2454
20 logi 2,5 1,8 41 240
20 griesti 19,9 0,25 41 265

317 20 arsiena 10,2 0,35 41 190 695 834
18 logi 4,0 1,8 39 365
18 griesti 16,5 0,25 39 209

318 18 arsiena 31,1 0,35 39 552 1126 1351
18 logi 2,4 1,8 39 219
18 griesti 126,7 0,25 39 1606

319 18 arsiena 9.3 0,35 39 165 1990 2388

kopa 168724
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Model : HRflat 450 / KWin (Weight: 122,6 kg)

The HRflat heat recovery unit is compact unit with self-contained casing from galvanized metal sheet. Bottom part of the casing has
lacquered finish advantage in case of shown installation. Casing's insulation thickness is 30 mm. The unit is equipped with radial fans with
TAC motors low on consumption. On both inlet and outlet the unit is fitted with desk filters G4. Furthermore the unit is equipped with
counterflow heat exchangers with efficiency up to 90%, condensation tub, by-pass 100% and automatic condensation pumping. Total height
of the unit enables easy mounting into ceiling. Condensed water does not drop into siphon but is drained away with pump. The unit is
delivered with an prewired regulation. More details on www.lemmens.com.

Supply : Fans + Regulation + Electric coil KWin
Voltage : 1x 230V - 50 Hz
Intensity : 9,5 A max.

Electrical protection : D16A - 10KA - AC3

Fans - TAC

Units are equipped with high efficiency TAC technology fans. They are driven by electronically commutated motors and allow accurate
control of the fan's actual working point. The efficiency of the motor remains between 85% and 60%, whatever the working point. The motor
is a permanent magnet DC driven motor but AC power supplied.

Supply Exhaust Fan name : DS 140-59 TAC 230w HRf450
Airflow : 400 400  meh Number of fans : 1+1
Internal pressure drop : 146 169 Pa Sound power spectrum (fan only)-(dB re.10E-12 W/m?)
External pressure drop : 100 100 Pa 63 | 125 | 250 | 500 | 1000| 2000 | 4000| 8000| Hz
Extra.avallable Pressure drop : 260 237 Pa s| 795| 745| 695| 625 625| 595 52.5| 475 dBL
Rotation speed : 2662 2731  rpm
Voltage : 230 230 V E| 79,7| 74,7| 69,7| 62,7| 62,7| 59,7| 52,7| 47,7| dBL
Intensity : 0,98 1,02 A Radiated A weighted Sound pressure level for ducted unit
Power : 140 147 W in free field (d=3m) 37,2 dBA
SFP  W/(m3/h)  [WI(l/s)] : 0,35[1,26] 0,37 [1,32] (RF=600000000/DF=1/ZF=20,40)-(d8 re. 20 yPa)
Regulation

The units are delivered fully pre-wired as standard (‘plug & play') with general switch and complete regulation of the unit. The latter includes
all the necessary components and is fully wired to T° probes, fans, general switch, by-pass. Connect the power supply and configure the
parameters and the unit is ready to run.

The regulation monitors each component:

*Setting and piloting of TAC fans in selected mode: CA (constant flow), CP (constant pressure measured by an optional external sensor) or
LS (link with signal 0 - 10V, for example a CO2 air quality sensor).

*Automatic freecooling control with bypass

*Antifrost system of the air/air heat echanger (airflow modulation or electrical coil). Device mounted outside the unit

«Control of external post-heating coil (water or electrical) or cooling coil (water), or reversible coil (heating or cooling water coil)
*Open/Close motorized dampers

*Time slot management (scheduling)

*Alarms management (fire, pressure, maintenance, component failure,...)

*Display and management of all system parameters via RC, GRC, BMS or web page (option)

*MODBUS communication (RTU, TCP/IP and GPRS) (option)

Pre-heating (Electric) - KWin

An electrical pre-heating coil avoids the risk of frost. The KWin is delivered completely pre-wired with its regulation, allowing to operate at
outside temperatures of -20°c for an inside temperature of +20°c, without risk of frost and without altering the balanced ventilation. If this
option is chosen, the system standard anti frost system by unbalancing the in and out airflows is automatically made inactive.

Maximal capacity : 1,5 kW Air speed : 1,89 m/s Air inlet temperature : -21,0 °C
Supply : 1x 230V -50Hz Pressure drop : 10 Pa Air outlet temperature : -11,4 °C (1,3 kw)

P. Lemmens Company sa / nv Parc Industriel de Sauveni¢re Chaussée de Tirlemont 102 5030 Gembloux - Belgium Tel.+32(0)81625252 Fax.+32(0)81625253
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Model : HRflat 450 / KWin (Weight: 122,6 kg)

Heat Recovery unit - CF

The heat exchanger is an air/air high efficiency counterflow heat exchanger, executed in sea water resistant aluminium, at a temperature of
up to 80°C. The airtightness tests according to DIN1946 show a leakage rate of 0.017 % at 400 Pa difference between the 2 air streams. The
heat exchanger is compliant to standard EN 308.

Air pressure : 1013 mbar

Supply Exhaust Supply Exhaust
Airflow : 400 400 mdh Air outlet temperature : 17,0 03 °C

0,11 0,11 md/s Relative humidity out : 7,7 796 %

Airspeed through HRU : 1,73 1,96 m/s Humidity out : 0,9 3,1 glkg
Air inlet temperature : -11,4 220 °C Total capacity (W.B.) : 3,8 kw
Relative humidity in : 65,0 350 % HRU efficiency (W.B.) : 85,0 %
Humidity in : 0,9 57 glkg Pressure drop in REC : 106 139 Pa
Filter - G/IF

The heat recovery ventilation unit is equipped with G4 zig-zag filters at the inlet of the polluted air and at inlet of the fresh air, to protect the
heat exchanger and guarantee an air quality inside the building. They are easily accessible for maintenance by the access doors equipped
with handles.

Supply Exhaust

Filter class : G4 (Plane 2) Dimensions : 245 x 295 x 50 mm Air speed : 1,54 m/s
Quantity : 1 Filter pressure drop : 31 Pa
Filter class : G4 (Plane 2) Dimensions : 245 x 295 x 50 mm Air speed : 1,54 mis
Quantity : 1 Filter pressure drop : 31 Pa
Circular inlet - ER g 200 mm Circular outlet - SR g 200 mm

P. Lemmens Company sa / nv Parc Industriel de Sauveni¢re Chaussée de Tirlemont 102 5030 Gembloux - Belgium Tel.+32(0)81625252 Fax.+32(0)81625253
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Model : HRflat 1000 / KWin (Weight: 183,9 kg)

The HRflat heat recovery unit is compact unit with self-contained casing from galvanized metal sheet. Bottom part of the casing has
lacquered finish advantage in case of shown installation. Casing's insulation thickness is 30 mm. The unit is equipped with radial fans with
TAC motors low on consumption. On both inlet and outlet the unit is fitted with desk filters G4. Furthermore the unit is equipped with
counterflow heat exchangers with efficiency up to 90%, condensation tub, by-pass 100% and automatic condensation pumping. Total height
of the unit enables easy mounting into ceiling. Condensed water does not drop into siphon but is drained away with pump. The unit is
delivered with an prewired regulation. More details on www.lemmens.com.

Supply : Fans + Regulation + Electric coil KWin
Voltage : 1x 230V - 50 Hz
Intensity : 19,2 A max.

Electrical protection : D20A - 10KA - AC3

Fans - TAC

Units are equipped with high efficiency TAC technology fans. They are driven by electronically commutated motors and allow accurate
control of the fan's actual working point. The efficiency of the motor remains between 85% and 60%, whatever the working point. The motor
is a permanent magnet DC driven motor but AC power supplied.

Supply Exhaust Fan name : DS 11-4 TAC 1/2 HRf1000
Airflow : 1040 1040  m3h Number of fans : 1+1
Internal pressure drop : 174 198 Pa Sound power spectrum (fan only)-(dB re.10E-12 W/m?)
External pressure drop : 146 202 Pa 63 | 125 | 250 | 500 | 1000| 2000| 4000 | 8000| Hz
Extra.avallable pressure drop : 168 88 Pa s| 830| 780| 73.0| 66.0| 680| 610 56,0 510 dBL
Rotation speed : 1230 1347  rpm
Voltage : 230 230 Y, E| 85,0| 80,0/ 75,0| 68,0/ 70,0| 63,0/ 58,0/ 53,0| dBL
Intensity : 2,02 237 A Radiated A weighted Sound pressure level for ducted unit
Power : 319 383 W in free field (d=3m) 41,6 dBA
SFP  W/(m3/h)  [WI(l/s)] : 0,31[1,10] 0,37 [1,33] (RF=600000000/DF=1/ZF=20,40)-(d8 re. 20 yPa)
Regulation

The units are delivered fully pre-wired as standard (‘plug & play') with general switch and complete regulation of the unit. The latter includes
all the necessary components and is fully wired to T° probes, fans, general switch, by-pass. Connect the power supply and configure the
parameters and the unit is ready to run.

The regulation monitors each component:

*Setting and piloting of TAC fans in selected mode: CA (constant flow), CP (constant pressure measured by an optional external sensor) or
LS (link with signal 0 - 10V, for example a CO2 air quality sensor).

*Automatic freecooling control with bypass

*Antifrost system of the air/air heat echanger (airflow modulation or electrical coil). Device mounted outside the unit

«Control of external post-heating coil (water or electrical) or cooling coil (water), or reversible coil (heating or cooling water coil)
*Open/Close motorized dampers

*Time slot management (scheduling)

*Alarms management (fire, pressure, maintenance, component failure,...)

*Display and management of all system parameters via RC, GRC, BMS or web page (option)

*MODBUS communication (RTU, TCP/IP and GPRS) (option)

Pre-heating (Electric) - KWin

An electrical pre-heating coil avoids the risk of frost. The KWin is delivered completely pre-wired with its regulation, allowing to operate at
outside temperatures of -20°c for an inside temperature of +20°c, without risk of frost and without altering the balanced ventilation. If this
option is chosen, the system standard anti frost system by unbalancing the in and out airflows is automatically made inactive.

Maximal capacity : 3 kw Air speed : 2,32 m/s Air inlet temperature : -21,0 °C
Supply : 1x 230V - 50 Hz Pressure drop : 14 Pa Air outlet temperature : -12,4 °C (3,0 kw)

P. Lemmens Company sa / nv Parc Industriel de Sauveni¢re Chaussée de Tirlemont 102 5030 Gembloux - Belgium Tel.+32(0)81625252 Fax.+32(0)81625253
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Model : HRflat 1000 / KWin (Weight: 183,9 kg)

Heat Recovery unit - CF

The heat exchanger is an air/air high efficiency counterflow heat exchanger, executed in sea water resistant aluminium, at a temperature of
up to 80°C. The airtightness tests according to DIN1946 show a leakage rate of 0.017 % at 400 Pa difference between the 2 air streams. The
heat exchanger is compliant to standard EN 308.

Air pressure : 1013 mbar
Supply Exhaust Supply Exhaust

Airflow : 1040 1040 ms/h Air outlet temperature : 17,0 -04 °C

0,29 0,29 md/s Relative humidity out : 7,0 80,1 %
Airspeed through HRU : 1,77 2,01 mis Humidity out : 0,8 2,9 glkg
Air inlet temperature : -12,4 220 °C Total capacity (W.B.) : 10,3 kw
Relative humidity in : 65,0 350 % HRU efficiency (W.B.) : 85,4 %
Humidity in : 0,8 57 glkg Pressure drop in REC : 120 157 Pa
Filter - G/IF

The heat recovery ventilation unit is equipped with G4 zig-zag filters at the inlet of the polluted air and at inlet of the fresh air, to protect the
heat exchanger and guarantee an air quality inside the building. They are easily accessible for maintenance by the access doors equipped
with handles.

Supply Exhaust

Filter class : G4 (Plane 2) Dimensions : 337 x 465 x 50 mm Air speed : 1,84 m/s
Quantity : 1 Filter pressure drop : 40 Pa
Filter class : G4 (Plane 2) Dimensions : 337 x 465 x 50 mm Air speed : 1,84 mis
Quantity : 1 Filter pressure drop : 40 Pa
Circular inlet - ER g 250 mm Circular outlet - SR g 250 mm

P. Lemmens Company sa / nv Parc Industriel de Sauveni¢re Chaussée de Tirlemont 102 5030 Gembloux - Belgium Tel.+32(0)81625252 Fax.+32(0)81625253
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Model : HRflat 1600 / KWin (Weight: 263,6 kg)

The HRflat heat recovery unit is compact unit with self-contained casing from galvanized metal sheet. Bottom part of the casing has
lacquered finish advantage in case of shown installation. Casing's insulation thickness is 30 mm. The unit is equipped with radial fans with
TAC motors low on consumption. On both inlet and outlet the unit is fitted with desk filters G4. Furthermore the unit is equipped with
counterflow heat exchangers with efficiency up to 90%, condensation tub, by-pass 100% and automatic condensation pumping. Total height
of the unit enables easy mounting into ceiling. Condensed water does not drop into siphon but is drained away with pump. The unit is
delivered with an prewired regulation. More details on www.lemmens.com.

Supply : Fans + Regulation + Electric coil KWin
Voltage : 3x400V + N - 50 Hz
Intensity : 17,9 A max.

Electrical protection : D20A - 10KA - AC3

Fans - TAC

Units are equipped with high efficiency TAC technology fans. They are driven by electronically commutated motors and allow accurate
control of the fan's actual working point. The efficiency of the motor remains between 85% and 60%, whatever the working point. The motor
is a permanent magnet DC driven motor but AC power supplied.

Supply Exhaust Fan name : DS 11-4 TAC 3/4 HRf1600
Airflow : 1550 1550  m3h Number of fans : 1+1
Internal pressure drop : 141 167 Pa Sound power spectrum (fan only)-(dB re.10E-12 W/m?)
External pressure drop : 200 200 Pa 63 | 125 | 250 | 500 | 1000| 2000| 4000 | 8000| Hz
Extra.avallable Pressure drop : 193 167 Pa S| 881| 831| 781| 71.1| 731 66.1] 611 56,1 dBL
Rotation speed : 1455 1487  rpm
Voltage : 230 230 Y, E| 87,8/ 82,8/ 77,8| 70,8| 72,8| 65,8 60,8| 55,8| dBL
Intensity : 3,10 323 A Radiated A weighted Sound pressure level for ducted unit
Power : 512 535 W in free field (d=3m) 45,3 dBA
SFP  W/(m3/h)  [WI(l/s)] : 0,33[1,19] 0,35[1,24] (RF=600000000/DF=1/ZF=20,40)-(d8 re. 20 yPa)
Regulation

The units are delivered fully pre-wired as standard (‘plug & play') with general switch and complete regulation of the unit. The latter includes
all the necessary components and is fully wired to T° probes, fans, general switch, by-pass. Connect the power supply and configure the
parameters and the unit is ready to run.

The regulation monitors each component:

*Setting and piloting of TAC fans in selected mode: CA (constant flow), CP (constant pressure measured by an optional external sensor) or
LS (link with signal 0 - 10V, for example a CO2 air quality sensor).

*Automatic freecooling control with bypass

*Antifrost system of the air/air heat echanger (airflow modulation or electrical coil). Device mounted outside the unit

«Control of external post-heating coil (water or electrical) or cooling coil (water), or reversible coil (heating or cooling water coil)
*Open/Close motorized dampers

*Time slot management (scheduling)

*Alarms management (fire, pressure, maintenance, component failure,...)

*Display and management of all system parameters via RC, GRC, BMS or web page (option)

*MODBUS communication (RTU, TCP/IP and GPRS) (option)

Pre-heating (Electric) - KWin

An electrical pre-heating coil avoids the risk of frost. The KWin is delivered completely pre-wired with its regulation, allowing to operate at
outside temperatures of -20°c for an inside temperature of +20°c, without risk of frost and without altering the balanced ventilation. If this
option is chosen, the system standard anti frost system by unbalancing the in and out airflows is automatically made inactive.

Maximal capacity : 6 kW Air speed : 1,61 m/s Air inlet temperature : -21,0 °C
Supply : 3x 400V + N - 50 Hz Pressure drop : 7 Pa Air outlet temperature : -10,9 °C (5,3kw)

P. Lemmens Company sa / nv Parc Industriel de Sauveni¢re Chaussée de Tirlemont 102 5030 Gembloux - Belgium Tel.+32(0)81625252 Fax.+32(0)81625253
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Model : HRflat 1600 / KWin (Weight: 263,6 kg)

Heat Recovery unit - CF

The heat exchanger is an air/air high efficiency counterflow heat exchanger, executed in sea water resistant aluminium, at a temperature of
up to 80°C. The airtightness tests according to DIN1946 show a leakage rate of 0.017 % at 400 Pa difference between the 2 air streams. The
heat exchanger is compliant to standard EN 308.

Air pressure : 1013 mbar

Supply Exhaust Supply Exhaust
Airflow : 1550 1550 msh Air outlet temperature : 17,0 06 °C

0,43 0,43 md/s Relative humidity out : 8,1 795 %

Airspeed through HRU : 1,66 1,87 mis Humidity out : 1,0 3,1 glkg
Air inlet temperature : -10,9 220 °C Total capacity (W.B.) : 14,5 kw
Relative humidity in : 65,0 350 % HRU efficiency (W.B.) : 84,7 %
Humidity in : 1,0 57 glkg Pressure drop in REC : 109 142  Pa
Filter - G/IF

The heat recovery ventilation unit is equipped with G4 zig-zag filters at the inlet of the polluted air and at inlet of the fresh air, to protect the
heat exchanger and guarantee an air quality inside the building. They are easily accessible for maintenance by the access doors equipped
with handles.

Supply Exhaust
Filter class : G4 (Plane 2) Dimensions : 337 x 965 x 50 mm Air speed : 1,32 m/s
Quantity : 1 Filter pressure drop : 24 Pa
Filter class : G4 (Plane 2) Dimensions : 337 x 965 x 50 mm Air speed : 1,32 mis
Quantity : 1 Filter pressure drop : 24  Pa

Circular outlet - SR g 315 mm

P. Lemmens Company sa / nv Parc Industriel de Sauveni¢re Chaussée de Tirlemont 102 5030 Gembloux - Belgium Tel.+32(0)81625252 Fax.+32(0)81625253
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Model : HRflat 2000 / KWin (Weight: 320,4 kg)

The HRflat heat recovery unit is compact unit with self-contained casing from galvanized metal sheet. Bottom part of the casing has
lacquered finish advantage in case of shown installation. Casing's insulation thickness is 30 mm. The unit is equipped with radial fans with
TAC motors low on consumption. On both inlet and outlet the unit is fitted with desk filters G4. Furthermore the unit is equipped with
counterflow heat exchangers with efficiency up to 90%, condensation tub, by-pass 100% and automatic condensation pumping. Total height
of the unit enables easy mounting into ceiling. Condensed water does not drop into siphon but is drained away with pump. The unit is
delivered with an prewired regulation. More details on www.lemmens.com.

Supply : Fans + Regulation + Electric coil KWin
Voltage : 3x400V + N - 50 Hz
Intensity : 19,9 A max.

Electrical protection : D20A - 10KA - AC3

Fans - TAC

Units are equipped with high efficiency TAC technology fans. They are driven by electronically commutated motors and allow accurate
control of the fan's actual working point. The efficiency of the motor remains between 85% and 60%, whatever the working point. The motor
is a permanent magnet DC driven motor but AC power supplied.

Supply Exhaust Fan name : DS 12-5 TAC 3/4 HRf2000
Airflow : 2100 2100 m3h Number of fans : 1+1
Internal pressure drop : 154 185 Pa Sound power spectrum (fan only)-(dB re.10E-12 W/m?)
EX:em;' Plfaeasewe drop : . 222 22(13 23 63 | 125 | 250 | 500 | 1000| 2000| 4000 | 8000| Hz
R’é;ioxas'peed pressire drop- 1496 1463 rp"’:n S| 881| 831 781| 71,1| 731 66,1] 61,1 56,1 dBL
Voltage : 230 230 Y, E| 88,8| 83,8| 78,8 71,8/ 73,8| 66,8 61,8| 56,8| dBL
Intensity : 4,95 518 A Radiated A weighted Sound pressure level for ducted unit
Power : 846 890 W in free field (d=3m) 45,8 dBA
SFP  W/(m3/h)  [WI(l/s)] : 0,40[1,45] 0,42[1,53] (RF=600000000/DF=1/ZF=20,40)-(d8 re. 20 yPa)
Regulation

The units are delivered fully pre-wired as standard (‘plug & play') with general switch and complete regulation of the unit. The latter includes
all the necessary components and is fully wired to T° probes, fans, general switch, by-pass. Connect the power supply and configure the
parameters and the unit is ready to run.

The regulation monitors each component:

*Setting and piloting of TAC fans in selected mode: CA (constant flow), CP (constant pressure measured by an optional external sensor) or
LS (link with signal 0 - 10V, for example a CO2 air quality sensor).

*Automatic freecooling control with bypass

*Antifrost system of the air/air heat echanger (airflow modulation or electrical coil). Device mounted outside the unit

«Control of external post-heating coil (water or electrical) or cooling coil (water), or reversible coil (heating or cooling water coil)
*Open/Close motorized dampers

*Time slot management (scheduling)

*Alarms management (fire, pressure, maintenance, component failure,...)

*Display and management of all system parameters via RC, GRC, BMS or web page (option)

*MODBUS communication (RTU, TCP/IP and GPRS) (option)

Pre-heating (Electric) - KWin

An electrical pre-heating coil avoids the risk of frost. The KWin is delivered completely pre-wired with its regulation, allowing to operate at
outside temperatures of -20°c for an inside temperature of +20°c, without risk of frost and without altering the balanced ventilation. If this
option is chosen, the system standard anti frost system by unbalancing the in and out airflows is automatically made inactive.

Maximal capacity : 6 kW Air speed : 1,62 m/s Air inlet temperature : -21,0 °C
Supply : 3x 400V + N - 50 Hz Pressure drop : 7 Pa Air outlet temperature : -12,5 °C (6,0 kw)
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Model : HRflat 2000 / KWin (Weight: 320,4 kg)

Heat Recovery unit - CF

The heat exchanger is an air/air high efficiency counterflow heat exchanger, executed in sea water resistant aluminium, at a temperature of
up to 80°C. The airtightness tests according to DIN1946 show a leakage rate of 0.017 % at 400 Pa difference between the 2 air streams. The
heat exchanger is compliant to standard EN 308.

Air pressure : 1013 mbar

Supply Exhaust Supply Exhaust
Airflow : 2100 2100 m?3h Air outlet temperature : 17,0 -04 °C

0,58 0,58 md/s Relative humidity out : 7,0 80,3 %

Airspeed through HRU : 1,78 2,03 mis Humidity out : 0,8 2,9 glkg
Air inlet temperature : -12,5 220 °C Total capacity (W.B.) : 20,8 kw
Relative humidity in : 65,0 350 % HRU efficiency (W.B.) : 85,4 %
Humidity in : 0,8 57 glkg Pressure drop in REC : 121 159 Pa
Filter - G/IF

The heat recovery ventilation unit is equipped with G4 zig-zag filters at the inlet of the polluted air and at inlet of the fresh air, to protect the
heat exchanger and guarantee an air quality inside the building. They are easily accessible for maintenance by the access doors equipped
with handles.

Supply Exhaust
Filter class : G4 (Plane 2) Dimensions : 337 x 1250 x 50 mm Air speed : 1,38 m/s
Quantity : 1 Filter pressure drop : 26 Pa
Filter class : G4 (Plane 2) Dimensions : 337 x 1250 x 50 mm Air speed : 1,38 m/s
Quantity : 1 Filter pressure drop : 26 Pa

Circular outlet - SR g 315 mm
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