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Formali

Med pessu verkefni er eetlunin ad hanna PLC idnt6lvustyringu fyrir grédurhus. Vildi
€g hanna styringu sem myndi henta vel grodurhisum og pa midad vid adsteedur
okkar hér & landi.

Styringu sem myndi fylgjast med hinum helstu naudsynjum sem pléntur purfa a ad
halda, og bua til pannig kjoradstaedur fyrir reektun a hinum ymsu tegundum.

Pad er margt sem getur farid Urskeidis og margt sem parf ad fylgjast med, pvi er
tilvalid ad nota styringu sem passar upp a heilsu plantnanna.

Vil ég pakka 6llum peim sem hjalpudu mér vid ad vinna petta verkefni. Allir sem ég
leitadi til voru mjog hjalpfasir.
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1. Innganqur

A islandi eru hord skilyrdi til reektunar og pvi tilvalid ad nota grédurhis. Solrikir dagar
meettu vera fleiri og pegar pad er sol pa getur hitinn inni ordid of mikill. Med pvi ad hafa
sjélfvirka gluggaopnara er haegt ad koma i veg fyrir ad plonturnar eydileggist vegna of
mikils hita. Eins pegar pad er of mikill hiti, getur fylgt honum mikill raki og rakinn getur
valdio pvi ad plonturnar fai margskonar plagur.

Upphitun er lika goédur kostur ad hafa, pvi pa er haegt ad nyta allt arid til reektunar.
Plontur pola ekki miklar hitasveiflur, eins og med rakan pa getur pad valdid peim skada.
pvi er tilvalid ad nota styringu sem stjornar pessum pattum sem eru svo naudsynlegir til
ad halda pléntunum vid bestu heilsu og ad auki f& sem bestan avoxt.

[ pessari skyrslu verdur fijallad um hénnun & PLC styringu fyrir grodurhus.
Fyrst i 2.kafla verdur talad um hvad sé folgid i grodurhidsastyringu og af hverju hun sé
svo naudsynleg, sidan verdur farid yfir virkni styringarinnar og hverju han & ad stjorna.

i 3.kafla verdur sidan farid ytarlega i lausn verkefnisins.
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. Verkefnislysing

2.1. Verkefnid

Verkefnid snyst um pad ad hanna styringu sem getur fylgst med og stjérnad hinum
ymsu pattum sem eru mikilveegir i grodurhisaraektun.

Til ad allt virki sem skildi parf ad fylgjast med hita, raka, sélmagni og Co2 magninu
inni i grédurhusinu svo pad mikilveegasta sé nefnt.

Gréourhusio & ad vera 53m?, skiptir miklu mali ad velja négu 6fluga ljésgjafa svo ad
vOxtur verdi sem bestur, verdur farid i pad i 3.kafla.

2.2. Virknilysing

Virkni grédurhusastyringarinnar & ad vera eftirfarandi:

pad eiga ad vera fjorar mismunandi stillingar eftir pvi hvad & ad reekta. | skjamynd
eiga ad vera fjorir takkar med pessum fjéorum valméguleikum, S1, S2,S3 og S4. Undir
pessum valmdguleikum eiga ad vera sér stillingar fyrir hitastigid inni i grodurhasinu,
rakastig moldar, rakastig andrumslofts, gildi CO? (koldioxid) og lamarks ljGsmagn.
pau gildi sem eiga ad vera i hverri stillingu fyrir sig koma fram i t6flunni hér fyrir
nedan.

Stillingar | Hitastigi°C | Rakiimoldi% | Loftrakii% | CO?ippm | Sdlarljés Min i PAR-W
Stilling 1 17 45 30 700 85
Stilling 2 20 40 35 1000 90
Stilling 3 25 35 40 1500 100
Stilling 4 30 30 50 2000 115

Mynd 2.1 Tafla yfir gildi stillinga
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Stilling 1 hentar fyrir hardgerdustu plonturnar, reektun & t.d. gulrétum, kali,
jardaberjum,spergilkali og pesshattar. Fara stillingarnar eins og sést i téflunni &
bladsidunni hér a undan eftir haekkun & hitastigi, kréfum fyrir meira CO? magni og
sOlarljosi. Med pvi ad hafa pessa valmoéguleika er haegt ad spara orkukostnad. Fer
pad pa allt eftir pvi hvernig grédur er verid ad reekta.

Skynjarar eiga ad vera inni i grédurhdsinu og eiga ad fylgjast med hinum ymsu
atrioum.

Pad & ad vera hitaskynjari sem fylgist med hitastiginu inni i grédurhdsinu, a hitastigid
ad haldast a kjorhita.

Pad eiga ad vera rakaskynjarar i mold sem fylgjast med vokvun moldar. Peir eiga ad
halda rakastigi moldar i kjorgildi.

Pad a ad vera rakaskynjari sem fylgist med raka loftsins inni i grédurhusinu og sér
um ad opna og loka gluggum eftir porf. Moguleiki skal vera ad heegt sé ad slokkva &
gluggastyringunni og opna og loka gluggum handvirkt.

pad a ad vera skynjari sem fylgist med CO2 magninu inni i grédurhusinu, skal halda
pvi i kjorgildi. Skal vera tankur med CO2 inni i grodurhdsinu og pvi losad inn eftir
porfum.

Pegar koldioxid magn tanksins fer undir 1kg a vidvorun ad koma a skjamynd.

pad a ad vera birtuskynjari sem fylgist med pvi sélmagni sem kemur inn i
groourhasid. Ef pad fer undir lamarksgildi skal kerfid kveikja a lompum.

Ef hitastig fer yfir hamarksgildi eiga viftur ad fara i gang. Eiga paer ad vera i gangi
pangad til hitastig fer undir haettumork.
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. Lausn verkefnisins

3.1. Upphitun

GO0 upphitun er naudsynleg i grodurhisum. Til ad geta valid réttan hitara pa er
naudsynlegt ad finna Gt hver hitaporfin er. Med ndkveemum utreikningum er haegt ad
finna hvert hitatapio fra grodurhusinu er.

[Ai A2

E+E]*(ti—t{]}*(}"c}

Til pess notum vid formalu:
Q stendur fyrir heildar hitatapid i wottum.
Al, A2 eru flatarmal ytri veggja grodurhussins.

R1, R2 eru hitavionam pess efnis sem er notad i grodurhasinu, t.d. gler, plast eda
trefjagler. Pad er meaelt i M2°C/W.

ti er leegsta gildi hitastigs inni i grédurhusinu.

tO er laegsta gildi hitastigs uti sem buist er vid.

fc er sa studull sem settur er & gaedi grédurhussins.
Grodurhasio & ad vera 53m?

Al: Logo voru saman 6ll flatarmal allra hlida grodurhdssins. Fjorar hlidar, tveer hlidar
baksins og tveir gaflar. Alls gerdi petta 119,61m> (Ytarlegri lysing & Gtreikningum
er haegt ao finna i vidauka).

A2: betta er flatarmal grunnsins, hann samanstendur af 33,3% hluta undir yfirbordi og
66,7% hluta yfir yfirbordi jardar. Reiknad flatarmal grunnsins er 26,46m?.

R1: Undir Téflu 1i Greenhouse heating requirements i vidauka, eru talin upp pau
RSI qildi fyrir ymis byggingarefni. Fyrir petta tiltekna grodurhds & ad nota tvofalt gler
med 6mm loftrymi & milli, sem gerir RSl upp a 0,27.

R2: Fyrir grunninn verdur notad sement sem gerir RS1=0,16 og 50mm pykkt
fraudplast sem er RSI=1,76. Samtals gerir pad 1,92.

ti: Til reektunar er kjorhiti i um 27°C. Til ad halda kr6fuhérdustu pléntunum anaegdum
er best ad fara ekki undir 20°C. Vid héfum pvi hér ti=20°C.

t0: Til vidmidunar setjum vid hér sem kaldast -10°C.



Haskdlinn i Reykjavik dntolvustyring fyrir Grodurhus Lokaverkefni i Rafidnfraedi

fc: Undir Toflu 3 eru taldir upp nokkrir moguleikar af grodurhisagerdum og studlar.
Petta grodurhds verdur Gr malmi og med gler, sem hefur studulinn 1,08.

Pegar allar pessar upplysingar eru settar inn i formualuna litur petta svona ut:

119,61 +25,45
Q= 0,27 1,92

] # (20 — (=10)) = (1,08)

Og gerir petta Q = 14,8kW.

Rad16go steerd a hitara er 10% meiri en aeetlad hitatap er. Sem gerir 16,28kW

1kW eru 3414 Btu/h sem gerir 16,28kW = 55.580 Btu/h

3.2. Lysing

Ad hafa goda lysingu er jafn mikilveegt og ad hafa goda hitun. pad litrof sem
groourvoxtur vinnur a er a milli 400-700nm, petta er innan sjonsvidsins. Adallega
vaxa plontur vid rautt og blatt ljos.

Haegt er ad velja margar tegundir af perum sem geta unnid petta verk vel. Algengt er
ad nota peru sem kallast HPS (High pressure sodium lamps). bPessir lampar eru
valdir af mérgum grédurhusa reektendum vegna breids litrofssvids og ageetis nytni.

Su orka sem plonturnar purfa er maeld i PAR wottum, (photo synthetically active
radiation). Petta er pad svid sem paer geta notad.

HPS perur gefa um 40% af pvi afli sem peer gefa fra sér i PAR wottum. pPad parf um
115 PAR wott a hvern fermeter til ad fa gédan arangur.

Eg valdi ad nota 600W HPS ljosgjafa fra Philips: Horticulture MASTER GreenPower
CGT 600W Mogul | SL.

.l.g_'é

% Mynd 3.1 HPS pera sem notud verdur

600W pera er ad gefa fra sér 40% PAR Wott sem eru 240W.
9
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Eins og kom fram &dan parf 115W & fermeter sem pydir ad ein 600W pera dugar fyrir

% = 2,08m? Fyrir 50m? grédurhus parf: ;TOB = 24 lampa

pad parf tuttugu og fijora 600W HPS lampa til ad gefa naegilegt magn af PAR wottum.
pad gerir 14,4kW

Sa moguleiki er lika til stadar ad nota LED grodurhtsalampa, ( light-emitting diode), |
pessum I6mpum eru settar sama blaar og raudar diédur sem gefa fra sér adeins pad
ljés sem plonturnar purfa.

Sa munur er a LED diédum og HPS I6mpum ad HPS lamparnir hitha mikid og stér
hluti af aflinu fer i hitatap. LED ljésin verda ekki heitari en pad ad heegt sé ad snerta
pau, nytnin hja LED ljosunum er i kringum 75%.

Mynd 3.2 LED Lampi 300W
300W LED lampi er pvi ad gefa 225W.
225W eru ad duga fyrir 1,95m? sem pyadir ad fyrir 50m? grédurhis parf 26 lampa.

26 300W lampar gerir 7,8kW. Vid sjaum a pessu ad kostirnir vid ad nota LED ljosin
eru ad pau nota adeins um 54% af peirri orku sem HPS lamparnir eru ad taka. En
pessir lampar eru dyrir og gera byrjunarkostnadinn mikid haerri.

Eitt stykki af 300W LED Lampa eins og sést a myndinni fyrir ofan er ad kosta rétt yfir
100.000kr en 600W HPS Lampi er i kringum 40.000kr. 26 LED lampar gera 2,6m.kr.
en 24 HPS 960p.kr.

Fyrir storreektendur geeti LED leidin hentad betur upp a langtima sparnad, en fyrir
pessa steerd a grodurhasi verda HPS lampar fyrir valinu.

10
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3.3. Styringin

Hér verdur farid ytarlega i virkni styringarinnar.

Pad eru tveir fasar i pessari styringu,

Ruanode Fasi(i
— | S}
Storp Standby

Fasjlo Start Fasil

[ (o)
— | 1 | {S)

Mynd 3.3 Fasar styringarinnar

FasiO er biofasi sem kerfid bidur a pegar pad er sett i gang med RunMode (innri
breytu). bad parf ad vera buid ad setja hann i gang til ad geta sett kerfid af stad.
Kerfid er sett i gang med Ebool breytunni Start, sem er rofi, stadsettur i rofaboxi inni i
groourhasinu. Til ad stddva kerfid er notadur rofinn Stopp_Standby sem sendir
kerfid aftur i bidstodu med pvi ad reesa FasaO.

Pegar kerfid er sett af stad endurstillir Fasil FasaO pvi hann er 6parfur nema sem
bidfasi.

Fasill ?asi(%

| \R/

Sto pTSIandby Fa;i:lﬂ
[ \"/

Mynd 3.4 Fasar endurstilling

I styringunni héfum vid valmdguleikana S1, S2, S3 og S4. betta eru prystirofar
stadsettir baedi i skjamynd og i rofaboxi. bessir valmdguleikar gefa kost a ad breyta
gildum hita,raka i mold og andramslofti, koldioxid magni og lamarks sélarmagni.

11
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Val a stillingum
.6
AND
.2
EN ENO[|— MOVE
S14IN1 ouT EN ENO—
Fasil—{ IN2 Stilling_—IN OUTI-Virk_Stilling
5
AND
1
EN ENO|— MOVE
S2—IN1 ouT EN ENO—
Fasil—{ IN2 Stilling_i—IN OUTI-Virk_Stilling
.8
AND
4
EN ENO|— MOVE
S3—IN1 ouT EN ENO—
Fasil—{ IN2 Stilling_— IN OUTI-Virk_Stilling
7
AND
.3
EN ENO|— MOVE
S4—4IN1 ouT EN ENO—
Fasil—{ IN2 Stilling_— IN OUTI-Virk_Stilling

Mynd 3.5 Val & stillingum

Notud eru AND og MOVE blokkir. Svo haegt sé ad velja stillingu parf Fasil ad vera
virkur. Pad eru fjorar stillingar, ein stilling fyrir hvern valmoguleika. begar ein af
pessum fjérum stillingum er valin feerist su stilling med MOVE blokk yfir a breytuna
Virk_Stilling (REAL). Hér fyrir nedan sést deemi um stillingu, undir hverri stillingu eru
5 stillingar. Sést lika breytan Virk_Stilling.

12
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-1 @ Stiling_1 ARRAYTD.... Kjorgildi fyrir stillingu1.
@ Silling_1[0] REAL 170.0 Kjorhitastig.
@ Silling_1[1] REAL 700.0 CO2 dskagildi.
@ Silling_1[2] REAL 45.0 Raki i mold dskgildi.
@ Silling_1[3] REAL 30.0 Raki i andnimslofti dskagildi.
@ Silling_1[4] REAL 85.0 Sélarjds Min.

Mynd 3.6 Stilling 1

- [l Virk_Stiling ARRAYD.... 50 stilling sem er vitk hverju sinni.
& Vire_Stilling[0] REAL Kjorhitastig.
& Vire_Stilling[1] REAL CO2 dskgildi.
& Vire_Stilling[2] REAL Raki i mold dskgildi.
& Vinc_Stilling[3] REAL Raki i andnimslaofti dskgildi.
& Virc_Stilling[4] REAL Salarjos Min.

Mynd 3.7 Virk Stilling

Grodurhusaldmpunum er stjornad af breytunni Ljosmagn (sem er birtuskynjari
stadsettur a paki grodurhuss) og breytunni Virk_Stilling[4] (sem er fyrir Ljosmagn
Min). Vegna pess ad Virk_Stilling er typan REAL og Ljosmagn er typan INT parf ad
nota INT_TO_ REAL blokk til ad breyta breytunni Ljosmagn yfir i REAL. Notud er
sidan COMPARE blokk til ad bera saman raungildid vid lamarksgildid.
(Ljosmagn_REAL<Virk_Stilling[4] ). Ef raungildid er minna pa eru lampar settir i
gang.

Fasil COMPARE Lampar
I FLOSﬂagn_REAjj ()
.39
INT_TO_REAL
Fasil
— EN ENO|-
Ljosmagr— IN OUT|~Ljosmagn_REAL

Mynd 3.8 Styring lampana

Gluggunum er stjérnad stiglaust fra 0-100% opnun. Vid sjalfvirku styringuna er notud

breytan deltaRA sem er mismunurinn a Lofraki(Raungildi) og Loftraka_oskgildi.
OPERATE

deltaRA:=Loftraki-Loftraki_osigildi; |~ Oskgildi® er fengid fra Virk_Stilling[3] (REAL),
henni er breytt yfir i INT breytuna Loftraki_oskgildi. Gluggunum er sidan stjornad med

OPERATE
OPERATE blokk, Gluggar.=deltaRA"10; ~ Er peim stjérnad atfra 0-10%
rakastigi yfir 6skgildi, t.d. 2% munur gerir 20% opnun og 6% munur gerir 60% opnun.

Pegar kerfid er stodvad sér kerfid um ad null stilla Gluggar, og lokar pvi gluggum
sjalfkrafa.

13
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.16

MOVE

| ———EN  ENO}|-

04IN OUT|—-Glugga

Mynd 3.9 Gluggastyring nullstillt

Moguleiki er lika & pvi ad stjérna gluggunum handvirkt. Med breytunni Auto_OFF er
haegt ad taka styringuna ur sjalfstyringu. Sidan eru tveir rofar OPNA_Glugga og
LOKA_Gluggum. Eru peir notadir til ad opna og loka gluggum handvirkt.

Hvort sem pad er verid ad opna eda loka gluggum kemur su stjornun sem er i notkun
i veg fyrir ad hin sé sett i gang.

Auto_OFF OPNA_G... Gluggamotor_LOKA Gluggamotor_OPNA

— = ()

Auto_PFF LOKA_Gl... Glugigamotor_OPNA GIugganotcir_LOKA

1 /1 { )

Mynd 3.10 Gluggar, sjélfvirk styring

Keelivifta er notud pegar hiti fer yfir hamarkid. Notadar eru COMPARE blokkir til ad
stjorna pvi. Viftan fer i gang ef hitinn er 32°C eda ef hann er yfir 32°C. Helst
keeliviftan i gangi pangad til ad hitastigid fer undir 25°C, (Kaelivifta=1 AND
Lofthiti>250).

Fasil COMPARE Kaelivifta
' l_Lofthiti=320 ORTl ()

[ L = \ |/
COMPARE
Kaelivifta=1 AN...|———

Mynd 3.11 Styring kaeliviftu

Til styringar & hita, vokvun og CO?, eru notadir Pl reglar eins og sa sem er & myndinni
hér fyrir nedan. Til atskyringar notast ég vid mynd af Pl regli hitarans.

14
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ENO

ERR

STATUS

<
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bessi Pl Reglir er fyrir FBI_16
Hitara
Fasil
I EN
.20
Stilligildi_Hita—
INT_TO_REAL griel SP
EN ENO[|— PV_Hitar{ PV
Lofthit— IN OUT[|-PV_Hitar Mode—< MODE
41
MOVE
Fasil
| ———EN ENO|- PI_Parametrar_Hita—{ PARA
0.04qIN OuUT|—Utg_R1 —{YMAN
.15
Utg_R1-Y
MOVE 9-
Fasil
| ————EN ENO|-
O—{IN OUT|—Hitari

Mynd 3.12 PI reglir hitara

19
REAL_TO_INT
EN ENO
Utg_R1-IN ouT

—Hitari

Breytan sem er tengd vio SP Stilligildi_Hitari er fengin fra Virk_Stilling[0] sem er
breytan fyrir kjorhitastig. Pegar valin er stilling, (S1,S2,S3 eda S4) verdur pad gildi ad
virkri stillingu.Er pad gildi sidan flutt med MOVE blokk sem Stilligildi_Hitari fyrir SP

inngang reglisins.

.10

MOVE

EN ENOJ—

Virk_Stilling[0{IN  ouT|-Stilligildi_Hitz

Mynd 3.13 Kjorgildi hita flutt yfir & stilligildi

Er petta gert eins med SP gildi Vokvunar og CO2.

PV-Inngangurinn sem er inngangur fyrir raungildi er notadur fyrir breytuna Lofthiti
sem er hitaskynjari inni i grodurhusi. Vegna pess ad PV-Inngangurinn er REAL
breyta og Lofthiti er INT, parf ad nota INT_TO_REAL blokk til ad breyta Lofthita yfir
i REAL, verdur pannig til nyja breytan PV_Hitari.

15
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Tengd vid PARA innganginn er breytan Pl_Parametrar_Hitari, han hefur ad geyma
breyturnar gain, ti,ymax og ymin. Gain er si moégnun sem sett er fyrir reglinn. Ti er s&
timi sem reglirinn notar til ad reikna Gt utgangsmerkid.

—- @ Pl_Parametrar_Hitari Para_FI Pl Parametrar fyrir Hitara Reali.
& ogain REAL 20 Méagnun reglisins.
&t TIME tH120s Integral timinn sem hann tekur & milli pess sem hann athugar gildin.
& ymax REAL 100.0 Hamarksagildi (tgangsins.
& ymin REAL 0.0 Lamark=gildi ttgangsins.

Mynd 3.14 Daemi um Pl Parametra

Pegar slokkt er a kerfinu stendur reglirinn fastur & peim stad par sem hann var ad
vinna pegar kerfid var stodvad, pvi parf ad nota Move blokk til ad nallstilla reglinn.
Eins med breytuna Hitari, hun er sett af Utg_R1 med REAL_TO_INT blokk og helst
par pegar kerfid er stodvad, pvi er farid somu leid til ad nullstilla breytuna Hitari.

Allir reglarnir eru med eins virkni.

16
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3.4. Skjamyndakerfi

/ VALHNAPPAR \

Kelivifta _ _ _

ON

Hitari

Hitari

_4

Hiti f)skgildi Raki Meold i Loftraki Co2 éskgildi i
i®c Oskgildi i §  Oskgildi i % ppm

Hiti Raungildi Raki Mold Loftraki €02 Raungildi
ir®c Raungildi 1 % Raungildi i % i ppm

Mynd 3.15 Skjamynd

Inni i grodurhdsinu & ad vera HMI snertiskjar sem syna a skjamyndina. Haegt verdur
par ad velja a milli stillinganna fjdgurra, taka gluggastyringuna ur sjalfvirku og yfir i
handvirkt, opna og loka gluggum, sja pad magn sem eftir er af koldioxid i tanknum og
fa vidvorun ef magnid fer undir 1kg. Meelar syna raungildi og éskgildi & peim gildum
sem parf ad stjorna. Mynd af grodurhasinu synir pegar gluggar eru lokadir, 50% opnir
eda 100% opnir. Sést lika a skjamynd hvort vokvun sé i gangi, hvort hitari sé virkur
og hvort keelivifta sé i gangi. Hér fyrir nedan er ladder styring skjAmyndarinnar.

Til ad fa rétt gildi fyrir hita a skjamynd parf ad deila med 10 i Lofthita. Eins er pad
med oskgildid.

Fasil
Sy PV_Hit, decaL afthitiL0;

| ] |
OPERATE —l
SP_Hiti_dec:=Stilligildi_Hitari/10.0; |

Mynd 3.16 Hitagildi flutt yfir i skjamynd
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Skjamyndastyringin er virk pott pad sé buid ad stddva styringuna og hun komin i
bidstédu. Skjamyndin synir glugga lokada ef deltaRA=0 eda Endastoppsrofi=1. Vid
deltaRA=5 fara gluggar i 50% opnun og vid 10% verda peir 100% opnir.

Fasil COMPARE OPERATE ———————
—| —' deltaRA=0 OR ... mggar_OPR_dec:zl; [
Stopp_ Standby COMPARE OPERATE —

—' deltaRA=5 ﬂgarﬁSOPRﬁdec::l; [
COMPARE OPERATE
—' deltaRA=10 Gluggar_100PR_dec:=1; [
COMPARE OPERATE
—l deltaRA<>0 Gluggar_OPR_dec:=0; [
COMPARE OPERATE —|
—l deltaRA<>5 ﬂgar_SOPR_dec:O; [
COMPARE OPERATE —|
—l deltaRA<>10 ﬂgar_lOOPR_dec::O; [
COMPARE OPERATE —l
—' CO2_Tankur[0]... 4’7002_Vidvorun::1; [
COMPARE OPERATE —l
—' CO2_Tankur[0]... 4’7002_Vidvorun::0; [
COMPARE OPERATE —l
—' Hitari>1 OR ... 4’7Hitari_dec::l; [
COMPARE OPERATE —l
—l Hitari=0 4’7Hitari_dec:=0; [

Mynd 3.17 Styring skjamyndar

i skjamynd kemur einnig fram vidvorun ef magnmeelir (breytan CO2_Tankur[0]) fer
undir lamarksgildi.

-l CO2_Tankur ARRAYD.... CO2 tankur magnmazling.
& CO2_Tankur]0] INT Magnmaslir 10kg kitur
& CO2_Tankur[1] INT 1 Magn Min Tkg.
& CO2 _Vidvorun EBOOL Vidwarun 1 skjamymnd ef magn i tank fer undir 10kg.

Mynd 3.18 CO? Vidvorunarkerfi
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3.5. Val & bunadi

| pessum hluta verdur farid yfir pann binad sem valinn var fyrir petta verkefni.

(Heegt er ad nalgast teeknilegar upplysingar um bunad i viohenagi).

Scigyuiter

Modicon BMX CPS 2000 Aflgjafi. Eg valdi pennan aflgjafa pvi
hann hentar vel pessari styringu, hefur hann einnig nog afl til ad faeda 6rgjérvann og
einingarnar.

i~
'._\. .
| .

a-

@] Modicon P34 2030 CPU. bessi PLC tolva er med ethernet. Med
pvi ad tengja vid hana net einingu veeri moguleiki a ad tengjast styringunni i gegnum
netio.
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Modicon BMX DDM 3202K. bad eru adeins stafraenir
(digital) inngangar og utgangar i pessari einingu. 16 Inngangar og 16 Utgangar.

Modicon BMX AMM 0600, bessi eining er hlidreen
(analog), hun hefur adeins 4 hlidreena innganga og 2 hlidraena utganga. Hentar hun vel
fyrir pau teeki sem parf ad stjorna hlidreent, t.d hitarann.

AL L
{ |

Modicon BMX ART 0414, pessi eining hefur 4 innganga.
Eru peir sér gerdir fyrir hitaskynjara eins og RTD PT100.
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<rean MR}

NN (\\,};e (U 1
e 7 Ol O o 0 L2
SRA@Y @ . ueeson

TTC25X Triac (Thyristor) 3fasa 400V 25A
Max:17kW framleiddur af Regin. bPessi thyristor er eetladur fyrir hitastyringu, sérstaklega
rafmagnsofna. Hann gefur on/off pulsa & atganginn og naer pannig ad halda réttu
hitastigi. TTC25X utgafan notast vid bod fra utanadkomandi styringu (0-10V), svo sem
analog merki fra PLC std0.

Fyrir petta grédurhus er best ad vera med prja 3f 400V 5,5kW rafmagnsofna (fyrir bestu
hitadreifingu), tengda i stjornu vid triac eininguna.

Keelivifta framleidd af Multifan. 370W, 230V 1,6A. Hun er
50,8cm i pvermal. Han er hénnud einmitt fyrir adstaedur eins og eru i grodurhdasum polir
vel rakan og utinotkun. HUN hefur hradastilli sem hentar vel pvi plontur pola ekki hr6d
hitaskipti.
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TEFC motor,(Catalog:113908) sem hentar vel fyrir
grédurhisa adsteedur og er godur fyrir gluggastyringuna. Hann er med P54 stadal.
1f, 704W, 220V 50Hz 3,2A. Hver métor fyrir sig tekur mest 11,8kg i alag.

ECHO EA-10

o 0 ]

Echo EA-10 rakaskynjari sem er eetladur fyrir
idnadarumhverfi og sjalfvirk kerfi. Hann hefur tvo vira, hann vinnur a 4-20mA hlidreenu
merki. Til ad fa sem bestu gildi parf ad stilla maelin eftir pvi i hvernig mold hann er. Hann
tekur litla orku og buast ma vid I6ngum liftima.

QSO-S PAR Photon Flux meelir. betta er ljosmeelir sem
hentar mjog vel fyrir grédurhus pvi hann meelir adeins ljéstillifandi geislun sélarinnar, su
geislun sem plénturnar purfa. ( Talad var betur um PAR-W i kafla 3.2.Lysing).
Skynjarinn gefur a utgangi 0,2mV fyrir hvert micro-mol. Skal hann vera tengdur
samkveaemt leidbeiningum um maelinn sem eru i vidauka.
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EE16 Hita og rakaskynjari fr4 framleidandanum
E+E Elektronik. Pessir skynjarar gefa nakveema maelingu, og eiga peir ad virka vel vid
flestar adsteedur. Rakaskynjarinn heitir HC101, hann & ad halda upprunalegri nakveemni
i langan tima. Vid 20°C er fravikio um £3%RH.

Hitaskynjarinn er Pt1000, hann vinnur & 0-10V og er fravikid vio 20°C £0.3°C.

CO? meelir. Typa EE82-2C2 fra E+E Elektronik.
Hann er sérstaklega gerdur fyrir erfidar adstaedur, sem deemi mikinn raka og ryk sem
geeti komid fra aburdi. betta teeki notar innrauda teekni kéllud NDIR, pad er med
sjalfvirka stillingu sem sér um ad halda innraudum geislanum a réttum styrkleika, sem
tryggir goda nakveemni. Meelir hann a bilinu 0-2000ppm (parts per million) sem sendir &
atganginn fra 0-5V.
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3.6. Rafmagnstafla og heildarorkunotkun

Rafmagnstaflan:

Rafmagnstaflan fyrir grodurhisid verdur fengin fra adaltoflu. brir 16q fasar eru tengdir
beint vid 63A adalvarrofa. Haegt er ad sja tofluteikninguna i vidauka.

Jord er fengin fra sokkulskauti grodurhussins. Pad er einn lekastraumsrofi i pessari
toflu, hann er 3fasa 63A/30mA. Ut fra honum eru tengd atta sjalfvor.

Pad eru fjogur C25A sjalfvor, prju fyrir lysinguna og eitt fyrir thyristorinn sem stjornar
rafmagnsofnunum.

pad er eitt C20A sjalfvar fyrir gluggamotorana.

Svo eru tvoé B10A sjalfvor, eitt fyrir PLC smaspennutdfluna og annad sem auka.

Orkunotkun:

Samkvaemt Gtreikningum i kafla 3.2. Lysing parf 24 lampa til ad Utvega naega lysingu.
Gerdi pad 14,4 kW.

Ef vid gerum rad fyrir ad lamparnir séu notadir 8 kist. a dag yfir arid gerir pad 42MWh.

Samkveemt Gtreikningum i kafla 3.1.Upphitun er hitatap fra grédurhdsinu 14,8kW,
pad er su orka sem parf i upphitun til ad halda hitanum stédugum. Til ad vera 6rugg
med nogu 6flugan hitara er radlagt ad velja hitara sem er 10% 6flugri, sem gerir
16,28kW.

Segjum ad upphitun sé i 100% yfir manudina januar til febraar. Pad eru 2880kIst,
sem gerir 46,8MWh i orkunotkun yfir pessa manudi. Gefum okkur sidan ad upphitun
sé 40% yfir manudina mai til agust, pad gerir 19,2MWh. Svo yfir manudina
september til desember med 70% orkunotkun, pad gerir 33,4AMWh.

Heildar orkunotkun sem sett er i upphitun yfir ario er pvi 99,4MWh.
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Gluggamotorarnir eru sex taldir, allir eru peir 704W sem gerir pa samtals 4,2kW. Ef
vid gefum okkur ad samanlagdur vinnutimi gluggamotoranna sé 5klist, gerir pad
21kWh yfir &rid.

Pad eru tveer keeliviftur i pessu grédurhdsi. Samtals eru paer 704W. Ef hitinn inni i
gréourhasinu fer yfir 32°C pa fara keelivifturnar i gang. Ef vid gefum okkur ad pad séu
yfir hasumario 21 dagar sem hitinn sé pad mikill og i um 9 tima hvern dag. bad gerir
139,8kWh yfir &rid.

Alls er orkunotkun grédurhassins um 141,56MWh yfir arid.

Samkvaemt verdskra Orkuveitu Reykjavikur yfir heimili er fast verd & dag 34,4kr.
Sidan er alag lagt a eftir pvi hversu margar kWh eru notadar. Verd & hverja kwWh er
11,96kr.

Samkvaemt pessum upplysingum er heildarkostnadur yfir arid a 50m? grédurhusi:
1.705.614kr.

(Nanari upplysingar um utreikninga er haegt ad nalgast i vidauka).

4. Nidurstada

Pegar ég byrjadi a pessu verkefni hugsadi ég med mér hvad pad veeri hagstaett fyrir
groour ad hafa stédugt allar paer bestu adsteedur sem vol veeru a, og hver er betri
leid en ad hafa petta allt styrt af télvu sem sér um ad halda hita, raka og fleiru i
harréttum hlutfollum.

En pad er ekki pad eina sem er hagsteett vio pad ad hafa grédurhisastyringu. Med
henni er haegt ad spara kostnad.

Pegar dllu er stjornad af télvu, er 6ll orka sem parf ad nota notud i lamarki, t.d med
vokvun, pa er ekki verid ad vokva umfram pad sem parf, eins med upphitun, pad er
ekki ad vera hita meira en parf hvert skipti.

Med pvi ad fylgjast med CO? magninu er haegt ad minnka pérfina & soélarljési. Pannig
er haegt ad spara raforkukostnad en fyrir sama avoxt.

Sparnadur er lika i vinnuafli. Pegar voktun er stjornad af télvustyringu veldur pad pvi
ad paod parf faerra vinnuafl.

An voktunar 4 hita, raka, vékvun, sélmagni og CO? er ekki haegt ad blast vid
[6ngum liftima hja plontum.

pvi er tilvalid pegar litid er til allra pessa patta ad nota grédurhusastyringu.
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5. Vidauki

Fasastyring (Fasar settir)

Ruanode I;as‘(%
— | \S)
Storp Standby
Fasilo ?talit I(:asil\
— | 1 | \S)
Fasar endursettir
Fasill I(:asi(%
| \R)
Stopp_ Standby Fasil
l 1 (R)
[ \ "/
Styringin
Fasil |— COMPARE Lampar
I Ljosmagn_REA... ( )
.39
INT_TO_REAL
Fasil
—— EN ENO|—
Ljosmagr—{ IN OUT}-Ljosmagn_REAL
11
REAL_TO_INT
Fasil

,7 OPERATE
—| |—— EN ENO 1 deltaRA:=Loftraki-Loftraki_oskgildi; —

Virk_stilling[3— IN OUT|~Loftraki_oskgild

i ,7 OPERATE —l
G

luggar:=deltaRA*10; |




.16

MOVE
Fasil
/| ——EN ENO}|-
0—4IN OUT[-Glugga

gamotor_LOKA

Glugga;not(%r_OPNA

Auto_|OFF OPNA_G... Glug? !
| 1 1/

galm otor_OPNA
/

\

GIugga{mottﬁr_LOKA

Auto_OFF LOKA_GI... Glugi
|

[ | \ J
Fasil |— COMPARE Kaelivifta
l Lofthiti=320 OR...
[ = \ J
COMPARE
Kaelivifta=1 AN...|—
bessi Pl Reglir er fyrir FBI_16 .19
Hitara
Pl REAL_TO_INT
Fasil
I EN ENO EN ENOJ|—
.20
Stilligildi_Hita—| Utg_R1-| —Hitari
INT_TO_REAL grdl SP 9- IN out
EN ENO|— PV_Hitar{ PV
LofthitH IN OUT|—PV_Hitar Mode—{ MODE ERR|—
41
MOVE
Fasil
/ ——EN ENO}- Pl_Parametrar_Hita{ PARA STATUS|-
0.04IN OuT|—-Utg_R1 —HYMAN
.15
Utg_R1- —Utg_R1
MOVE g_ Y Y g_
Fasil
/| ———EN ENO|-
0—IN OUT|—Hitari




bessi Pl Reglir er fyrir FBI_17 .18
CO2
PI REAL_TO_INT
Fasil
I EN ENO EN ENO—
.21
Stilligildi_CO—- sp Utg_R2—IN OUTCO2_Dael:
INT_TO_REAL el 9- -
EN ENO |- PV_CO2_MaeliHPV
CO2_MaeliH IN OUT|-PV_CO2_Maeli Mode—{ MODE ERR|—
.40
MOVE
Fasil
/ —EN ENO|— Pl_Parametrar_CO—-PARA STATUS|—
0.0 IN OUT|-Utg_R2 —{YMAN
.13
utg_R24Y Y|-Utg_R2
MOVE 9- 9-
Fasil
| ———EN ENO|-
0—IN OUT[-CO2_Dael:
bessi Pl Reglir er fyrir FBI_18 17
Vokvun
PI REAL_TO_INT
Fasil
I EN ENO EN ENO|—
.22
Stilligildi_Vokvu Utg_R3— —Vokvur
INT_TO_REAL gndl SP 9- IN out
EN ENO|— PV_RakiMolcH PV
RakiMolc— IN OUT|—PV_RakiMolc Mode—- MODE ERR|—
.38
MOVE
Fasil
/ ——EN ENOJ— PI_Parametrar_Vokvu<PARA STATUS|~
0.0 IN OUT[|-Utg_R3 —YMAN
.9
Utg_R3— —Utg_R3
MOVE 9_ Y Y g_
Fasil
/| ———EN ENOJ-
04 IN OUT[—Vokvun




Val a stillingum

—Virk_Stilling

—Virk_Stilling

6
AND
2
EN ENO MOVE
S1-{IN1  OuT| EN ENO
Fasil- IN2 Stilling_—{ IN ouT
5
AND
1
EN EN
O MOVE
S2-{IN1  ouT| EN ENO
Fasil—{ IN2 Stilling_i—IN OuT
8
AND
4
EN ENO MOVE
S3-IN1 ouT EN ENO
Fasil< IN2 Stilling_— IN ouT
7
AND
3
EN ENO MOVE
S4-{IN1  OuT| EN ENO
Fasil—{IN2 Stilling_«~— IN ouT

—Virk_Stilling

—Virk_Stilling



.10 Flytur Kjérhitastig allra stillinga sem
stilligildi PI reglis.

MOVE
Fasil
I EN ENO—
Virk_Stilling[0— IN OUT[—Stilligildi_Hita
12 Flytur CO2 &skgildi allra stillinga sem
stilligildi Pl reglis
MOVE
EN ENO|—
Virk_Stilling[1— IN OUT[—Stilligildi_CO
.14 Flytur éskgildi raka i mold allra
stillinga sem stilligildi Pl reglis
MOVE
EN ENO[—
Virk_Stilling[2— IN OUT[-Stilligildi_Vokvu




Styring fyrir samynd

FaSill li OPERATE —|
—| { PV_Hiti_dec:=Lofthiti/10;

OPERATE

SP_Hiti_dec:=Stilligildi_Hitari/10.0; [

Fasi1 COMPARE OPERATE ]
—| —l deltaRA=0 —mggar_OPR_deczzl; [
Stopp_Standby COMPARE OPERATE — ]

deltaRA=5 — Gluggar_50PR_dec:=1; [

COMPARE OPERATE —|
—l deltaRA=10 —ﬂgar_lOOPR_dec:zl; [

COMPARE OPERATE —|
deltaRA<>0 |— Gluggar_OPR_dec:=0; [

COMPARE OPERATE —|
—l deltaRA<>5 —ﬂgar_SOPR_dec:O; [
COMPARE OPERATE —|
deltaRA<>10 |— Gluggar_100PR_dec:=0; [

COMPARE OPERATE —|
—l CO2_Tankur[0]... —4l7C02_Vidvorun:=l; [

COMPARE OPERATE —|
CO2_Tankur[0]... |~ CO2_Vidvorun:=0; [

COMPARE OPERATE —|
—l Hitari>1 OR ... —JHitari_dec:l; [

COMPARE OPERATE —|
Hitari=0 — Hitari_dec:=0; [




Breytur styringarinnar

Hér fyrir nedan er listi yfir allar peer breytur sem notadar eru i styringunni. Peim er radad
upp eftir stafréfsrod. Heegt er ad sja tipu, pad gildi sem sett er & paer og lysingu & pvi
hvad peer gera.

Name - Type v Address v Value Comment v
@ Auto_OFF EBOOL Rofi i skjdmynd sem gerir gluggastyringuna dvirka svo hasgt sé ad opna og loka handvirkt.
@& CO2_Daela INT Dazela sem heldur CO2 (koldioxid) i réttum hiutfollum.
@ CO2_Maelir INT Skynjari inni { grédurhsi sem skynjar CO2 magnid
1=E B CO2_Tankur ARRAYIO.... CO2 tankur magnmaeling.
- 4 CO2_Tankur{0] INT Magnmaslir 10kg kitur
@ CO2_Tankur[1] INT 1 Magn Min 1kg.
- @ CO2_Vidvorun EBOOL Vidvorun i skjdmynd ef magn i tank fer undir 10kg.
- @ detaRA INT Raki Raungildi - Raki Oskaildi { Notad fyrir gluggastyringuna ).
@ Fasi0 BOOL Bidfasi ( Standby ) fasi kerfissins.
- @ Fasil BOOL Keyrslu fasi kerfissins
@ Gluggamotor_LOKA EBOOL Fyrir handvirka lokun.
- @ Gluggamotor_OPNA EBOOL Fyrir handvirka opnun.
- @& Gluggar INT Métor sem opnar glugga frd 0-100% opnun.
@ Gluggar_0PR_dec EBOOL Ef gluggar eru 0% opnir sést pad 3 skjdmynd.
- @ Gluggar_50PR_dec EBOOL Ef gluggar eru 507% opnir sést bad & skjdmynd.
- @& Gluggar_100PR_dec EBOOL Ef gluggar eru 100% opnir sést bad  skjamynd.
@ Hiari INT Hitaelement fyrir upphitun & grddurhtisi.
- @ Hitari_dec EBOOL Tengdur via skjamynd, synir f hitari er i gangi.
© Kaelivita EBOOL Vifta sem kaelir grédurhuisid ef hiti fer yfir Max gildi.
- @ Lampar EBOOL Kveikir  grédurhiisalompum.
- @& Ljosmagn INT Birtuskynjari sem skynjar bad ljdsmagn sem kemur inn i grédurhisid.
@ Ljosmagn_REAL REAL Breyta notud til ad bera saman raungildi birtu og dskaildi.
- @ Lofthiti INT Hitaskynjari inni i grédurhuisi.
- @& Loftraki INT Rakaskynjarar fyrir loftraka.
@ Loftraki_oskgildi INT Breyta sem synir 6skagildi fra virksi stillingu til samanburdar vid raungildi.
- @ LOKA_Gluggum EBOOL Rofi i skjdmynd og i rofaboxi fyrir handvirka lokun & gluggum.
| &-@ Mode Mode_MH
- @ OPNA_Glugga EBOOL Rofi i skjdmynd og i rofaboxi fyrir handvirka opnun 3 gluggum.
|- @ PI_P: - CO2 Para_PI PIP. fyrir CO2 Regli.
® gain REAL 20 Magnun reglisins.
i TIME t#10s Integral timinn sem hann tekur & milli bess sem hann athugar gildin.
- @ ymax REAL 100.0 Hémarksgildi (tgangsins.
® ymin REAL 0.0 Lamarksgildi (tgangsins.
| =-@ PI_P: -_Hitari Para_PI PIP. fyrir Hitara Regli.
- @ gain REAL 20 Magnun reglisins.
= N TIME t#120s Integral timinn sem hann tekur & milli bess sem hann athugar gildin.
@ ymax REAL 100.0 Hamarksagildi (tgangsins.
i ® ymin REAL 0.0 Lamarksgildi (tgangsins.
1=E @ PP - Vokvun Para_P| PIP fyrir Vokvunar Regli.
-~ @ gain REAL 20 Mégnun reglisins.
-t TIME t#5s Integral timinn sem hann tekur & millli bess sem hann athugar gildin.
- @ ymax REAL 100.0 Hémarksgildi (itgangsins.
& ymin REAL 0.0 Lamarksgildi (tgangsins.




@ PV_CO2_Maelir REAL Raungildi CO2 breytt yfir i REAL fyrir Pl Regli.
@ PV_Hitari REAL Raungildi Hita breytt yfir i REAL fyrir P Regli.
@ PV_Hii_dec INT Tengdur via skjamynd.
- @ PV_RakiMold REAL Raungildi Raka i Mold breytt yfir i REAL fyrir P| Regli.
- @ RakiMold INT Rakaskynjarar i mold.
- @ RunMode BOOL %513 Raesir kerfid.
- @ §1 EBOOL Hnappur til ad velja stilingu1.
- @ S2 EBOOL Hnappurtil ad velia stilingu2.
@ S3 EBOOL Hnappurtil ad velia stilingu3.
S4 EBOOL Hnappur til 3d velja stilingu4.
SP_Hiti_dec REAL Tengdur vid skigmynd.
Start EBOOL Start hnappur til a8 rassa kerfid.
Stilligildi_CO2 REAL Kjorgildi fyrir CO2 Regli.
Stiligildi_Hitari REAL Kiérgildi fyrir Hitara Regli.
Stilligildi_Vokvun REAL Kjorgildi fyrir Vokvunar Regli, Raka i Mold.
Stilling_1 ARRAYI0. Kiorgildi fyrir stilingu1.
@ Stiling_1[0] REAL 1700 Kiérhitastia.
---- @ Stiling_1[1] REAL 700.0 CO2 Sskgildi.
@ Stiling_12] REAL 450 Raki § mold Gskgidi.
- 4@ Stiling_1[3] REAL 30.0 Raki i andrimslofti 6skaildi.
| @ Stling_114] REAL 85.0 Sdlarfiés Min.
|=- @ Stiling_2 ARRAYIO. Kjorgildi fyrir stillingu2.
- 4@ Stiling_2[0] REAL 200.0 Kiorhitastig.
@ Stiling_2[1] REAL 600.0 CO2 éskaidi.
""" @ Stiling_2[2] REAL 40.0 Raki i mold dskgildi.
@ Stiling 23] REAL 50 Raki § andnimslofti 6skgidi.
- @ Stiling_2[4] REAL 30.0 Sélarjés Min.
5B Stiling_3 ARRAY[0 Kiéraildi fyrir stlingu3.
@ Stiling_3(0] REAL 2500 Kiérhitastia.
@ Stiling_3[1] REAL 800.0 CO2 éskaildi.
@ Stiling_312] REAL 350 Raki § mold 6skgildi.
""" @ Stiling_3[3] REAL 40.0 Raki i andnimslofti 6skaildi.
| @ Stiing_3i4] REAL Salariés Min.
|=- @ Stiling_4 ARRAYIO. Kjorgildi fyrir stillingu4.
- 4@ Stiling_4[0] REAL 300.0 Kiorhitastig.
@ Stiling_4[1] REAL 1000.0 CO2 éskaidi.
- @ Stiling_4[2] REAL 30.0 Raki i mold éskgildi.
@ Stiling_43] REAL 50.0 Raki § andnimslofti 6skgidi.
- @ Stiling_4[4] REAL 5000.0 Sélarjés Min.
@ Stopp_Standby EBOOL Stopp hnappur til ad stodva kerfid.
@ Utg_R1 REAL Utgangur reglis 1.
- @ Utg_R2 REAL Utgangur reglis 2.
@ Utg_R3 REAL Utgangur reglis 3.
Virk_Stilling ARRAYIO.... S0 stilling sem er virk hverju sinni.
~ @ Virk_Stiling[0] REAL Kérhitastia.
-4 Virk_Stiling[1] REAL CO2 6skgildi.
~ @ Virk_Stiling[2] REAL Raki { mold Gskgildi.
- @ Virk_Stiling[3] REAL Raki i andrimslofti dskaildi.
@ Vikk_Stiling[4] REAL Sélariés Min.
@ Vokvun INT Vékvunardaela.
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T1.1-F1.1 Tenglar fyrir HPS ljéslampa

T1.1-F1.2 Tenglar fyrir HPS ljéslampa

T1.1-F1.3 Tenglar fyrir HPS ljoslampa

T1.1-F1.4 briggja fasa grein fyrir Triac sem stjérnar hiturum.
T1.1-F1.5 Gluggamotorar

T1.1-F1.6 Tenglar fyrir keeliviftur

T1.1-F1.7 16A grein fyrir PLC Smaspennutéflu

T1.1-F1.8 Auka grein til vara
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Utreikningar a hitatapi og orkuporf til upphitunar 4 50m? grédurhdsi.

L=8,2m

B=6,5m

H=3,5m (2,9+600) 600mm er grunnurinn, hann er 300mm undir joré og naer 600mm yfir
Grunnur=(600+300) =900mm eda 0,9m

Utreikningar 4 flatarmali

im2
Allar hlidar: (8,2+8,2+6,5+6,5)*(2,9) 85,26
Gabblar: 1,5*%6,5*%0,5*2 9,75
bak: 1,5*8,2*%2 24,6
Grunnur: (8,2+8,2+6,5+6,5)*(0,9) 26,46

Al A2
Notud verdur f ilan: = [— —] P —
otud verdur formulan Q 51 + 53] * (ti — t0) = (fc)

Al= 85,26+9,75+24,6 119,61
A2=Grunnur 26,46
R1= 0,27 -> Tvofallt gler med 6mm loft & milli
(Upplysingar um RSI einangrunarstadla efnis er haegt ad finna i vidauka)
R2= 1,92 -> Cement og 50mm fraudplast
ti-t0= ti=20°C t0=-10°C=> ti-t0=30°C
fc= 1,08 -> Vel byggt hus
119,61 26,46
e=|7327 T 1oz ] * (20 — (—10)) = (1,08) Q=14.799,7 W eda 14,8kW

Radl6gd steerd a hitara er 10% meiri en hitatapid er. 14,8kW + 1,48kW = 16,28kW



Utreikningar a heildar orkunotkun 50m? grédurhdss.

Samkvaemt Utreikningum var heildar orka lampana 14,4kW
Med pvi ad gefa okkur ad lamparnir séu i gangi i 8 tima a dag reiknum vid:

8*365=2.920 klst => 2.920*%14,4 = 42MWh vyfir arid

Fyrir upphitun purfti 16,28kW hitara.

Til ad hafa petta nakvaemara skulum vid gefa okkur ad yfir timabilid jandar til april
sé 100% notkun a hiturum.

Yfir manudina mai til agust sé 40% notkun og september til desember sé 70% notkun.

jan-apr
Pad eru 120 dagar samtals. 120*24 = 2.880kIst => 16.280*2.880 = 46,8MWh

mai-agu
pad eru 123 dagar. 123*24 = 2.950kIst 40% notkun gerir = 0,4*16.280 = 6.512W
Samtals orkan yfir pessa manudi er pa 2.950%6.512 = 19,2MWh

sept-des
Pad eru 122 dagar. 123*24 = 2.928kIst 70% notkun gerir = 0,7*16.280 = 11.396W
Samtals orkan yfir pessa manudi er pa 2.928*11.396 = 33,4MWh

Samtals orkuporf til upphitunar yfir arid er pvi:

jan-apr 46,8MWh
mai-agd  19,2MWh
sept-des  33,4AMWh

Alls: 99,4MWh

Pad er erfitt ad segja hvad gluggamadtorarnir vinna mikid yfir arid en ef vid gefum
okkur ad peir séu i gangi i 5 kist yfir arid pa er heildar orkuporf peirra:

Hver motor er 704W, pad eru 6 motorar sem gerir 6*704 = 4224W
5*4224 = 21kWh sem er pa heildar orkupérf peirra yfir arid.

Pad eru tveer keeliviftur i pessu grodurhusi. bzer eru badar 370W sem gerir paer samtals:
2*370 = 740W Gefum okkur ad pad séu 21 dagur med 9 heitum klst. 9*%21 = 189klst
189*740 = 139,8kWh yfir arid.




Hér er talin upp heildar orkuporf grédurhdssins.

Lampar 42MWh
Hitarar 99,4AMWh
Gluggamoétorar  21kWh
Kaeliviftur 139,8kWh
Alls: 141,56MWh

Samkvaemt taxta Al fyrir heimili er verd a raforku, fast gjald = 34,40kr 4 dag.
Sidan 11,96kr fyrir hverja kilowatt orku sem keypt er.

Fyrir eitt ar parf pvi ad borga 365*34,40 = 12.556kr i fast gjald
141,56 MWh notkun gerir: 141.560*%11,96 = 1.693.058kr

Samtals: 12.556 + 1.693.058 = 1.705.614kr yfir arid



GREENHOUSE HEATING REQUIREMENTS

CALCULATING HEAT LOSS A good heating system is
essential to greenhouse operation. The system should be
properly sized to the needs of the greenhouse under extreme
weather conditions. A heat loss calculation is the first step in
determining heating system capacity before selecting the
system and its various components.

Greenhouse heat loss is determined by the following equation:
Q=¢€éA+ A+ ..U (t —to) (fw) (f) (fs)
éR:1 R2 0

Where:
Q = overall heat loss, Watts

A, A = surface area of various components, m2
R1, R2 = thermal resistance of each component,
M2°C/W
ti = inside design temperature, °C
to = outside design temperature, °C
fw=wind or exposure factor, (Table 2)
fc = construction type or quality factor (Table 3)
fs = system factor (Table 4)

EXPLANATION OF FACTORS This equation is a stan-
dard building heat loss formula, modified to account for the
particular requirements of a glass building. Heat loss for any
greenhouse can be readily determined by plugging the
appropriate values into this equation. Following is an
explanation of all items, and tables of the various factors.
Design examples illus trate the use of this equation.

Q- is the overall heat loss used to determine the
minimum size of heater or boiler required to
maintain the inside design temperature.
are the surface areas of the various building
components such as glazing, walls and foundations

(m2).

R1, R2-

to-

fw-

fe -

fs -

are the thermal resistances (often called "RSI" in
metric) of each construction material. Table 1 lists
the RSI values for common greenhouse materials
and building components. In making heat loss
calculations, be sure to use the metric RSI value to
match the metric units of this equation.

is the lowest inside air temperature consistent with
good management or growing practice.

is the design outdoor air temperature; either the
coldest expected, or the “winter design
temperature" stated in the building codes for the
locality.

is the wind or exposure factor. The heat loss
equation is based on a 25 km/h wind speed; w
increases 5% for every 10 km/h that the hourly
wind speed is expected to exceed 25 km/h during
the coldest weather, as shown in Table 2. Whether
you select a sheltered or exposed location to
determine fW, is very much a matter of judgement.
is the construction factor (Table 3). This factor
adjusts heat loss for the type, tightness and quality
of construction. It accounts for the effect of both
framing and air leakage. Note that tightness and
state of repair are important to heating
requirements. For a 'very loose' house, this factor
is relatively high and is a rough estimate at best.

is a system factor (Table 4) that relates to the type
of heating system and management practices.
Indoor temperature always above 20°C, heat
delivered through convection tubes near the roof,
or radiant heating pipes mostly overhead - these
are all systems that create higher surface
temperatures and/or greater turbulence, increasing
heat loss. The values in Table 4 reflect this.

The Canada Plan Service prepares detailed plans showing how to construct modern farm buildings, livestock housing
systems, storages and equipment for Canadian Agriculture.

CANADA

PLAN SERVICE

This leaflet gives the details for a farm building component or piece of farmstead equipment. To obtain another copy of
this leaflet, contact your local provincial agricultural engineer or extension advisor.



GREENHOUSE HEATING REQUIREMENTS

PLAN M6701 REVISED 83:09

OTHER CONSIDERATIONS This heat loss formula
does not allow for solar heat gain, since it computes
heat loss at night when maximum heating is

required. Various methods are available to help
reduce heat loss:

- double polyethylene covering

- double-wall polycarbonate or acrylic glazing materials
- night time insulating shades

- insulation of some surfaces, such as north walls

- polyethylene beads in double coverings

- improved system efficiencies and maintenance

- heat exchangers

- perimeter foundation insulation

When considering insulating some areas, such as
the north wall, pay particular attention to the
possible reduction of available light, as this may
cause a loss in yield or quality. Some crops and
management systems are more sensitive than
others to light levels. For this reason, it is generally
not recommended to place a double polyethylene
system over existing glass houses, or to insulate
north roof slopes. Insulating north walls is usually
cost effective in Canada.

There are several types of heating systems that are
commonly used for greenhouses. The capacity of
the system selected should normally be 10 to 20%
greater than that calculated by this formula, to allow
a safety factor. Also, consider a larger system if
expansion is contemplated, using a central heating
system.

TABLE 1. THERMAL RESISTANCE OF
BUILDING SYSTEMS

' RSl value for glass is for a temperature difference
of 50°C; value decreases by 0.005 for each
10°C greater than 50°C, and increases when
the temperature difference is less than 50°C.
RSI value is for sloping roofs and increases by
10% for walls, though this difference is
generally ignored.

2 RSi value for insulations is proportional to
thickness and can be added to the RSI for
construction materials.

TABLE 2. WIND OR EXPOSURE--FACTOR (fw)

Wind velocity

(km/h) w
less than 25 1.00
30 1.03

40 1.08

50 1.13

60 1.18

70 1.22

TABLE 3. CONSTRUCTION FACTORS (fc)

Material Thickness RSl value
mm m 2C°'/W
Glazing materials
Single glass' 3 0.15
Double glass - 0.27
(6 mm air space)
Fiberglass - 0.16
Polyethylene 0.15 0.14
Double acrylic
or polycarbonate 6-12 0.30-0.35
Air inflated,
double polyethylene - 0.25-0.28
Construction materials
Asbestos cement 6 0.16
Wood (typical softwood) 25 0.30
Concrete 100 0.20
150 0.23
Concrete block 200 0.35
Insulation 2
Rigid polystyrene 25 0.88
Polyurethane foam 25 1.10

House description fc
All metal, tight glass, lapped 1.08
somewhat loose glass 1.15-1.20
Wood frame, steel gutters,
tight construction 1.05
All wood bars, vents, etc.
good, tight sealed 1.00
moderately good 1.10
loose fitting 1.20-1.30
Fiberglass, caulked ribs 0.95
unsealed joints 1.05-1.10
Polyethylene film
double or single layer 0.90-0.95
Double acrylic or polycarbonate 0.90
TABLE 4. SYSTEM DESCRIPTION (fs)
fs
1. Heat supplied by unit heaters
via polytubes near roof 1.15
2. Radiation or convection pipe
system, over 50% overhead 1.10
3. System 2, with polytube
circulation 1.15
4. Radiation or convection heat
near ground or below benches 1.00
* 5, Greenhouse always below 20°C
for cold operation of a glass 0.95

house

* At moderately low temperatures, during cold

outdoor conditions lapped joints of glass houses
freeze, thus sealing the house and reducing heat

loss.



EXAMPLE 1

Rectangular greenhouse, as illustrated (Fig. 1). 12x30 m
with 2.6 m highsidewall height. Foundation 300 mm below
grade and 600 mm above, insulated with 50 mm styrene
foam. Lapped glass on metal frame. Outside temperature
-35°C and inside temperature 15°C, exposed location with
50 km h wind. Heating by overhead unit heater connected to
a polytube. Basic formula is:

Q2=[A1+ A2] (ti—to) (fuw) (fo) (fs)
[R1 R2]

ti—to= 50°C

fw = 1.13 for 50 km h wind speed (Table 2)

fc = 1.08 for a good lapped glass house (Table 3)

s = 1.15 x 0.95 overhead heat unit, but temperature
kept moderately low for coldest weather (Table 4)

R1=0.15 for single glass (Table 1)

R2=(0.16 + 1.76) = 1.92 (asbestos cement plus 50 mm
foam of RSI 0.88 per 25 mm)

Area calculation:

Walls = perimeter x height
=(30+30+12+12)x 2.0
=168 m2

Gable ends = width x height x 0.5 for

triangular areas
=12.0x3.0x0.5x 2 ends
=36 m2

Roof area = slope distance x building

length
=6.70x30.0 x 2 =402 m2
Foundation = perimeter x height (height =
0.9 m above and below grade)
=(30+30+12+12)x0.9
=75.6 m2

A1 = 168 + 36 + 402 =606 m2
A2 =756 m2
Q=606 +75.6 | (50)(1.13)(1.08)(1.15)(0.95)
[0.15 1.92]
=272 000 W or 272 kW

Suggested unit size is 272 + 10% = 300 kW

(NOTE: 1 kW = 3414 Btu/h)

EXAMPLE 2
Same house with double-poly roof, fiberglass walls

Now
A1 = wall areas at R1 = 0.16 for fiberglass

A2 =foundation area at R2 = 1.92
A3 =roof area at R3 = 0.25 for double-poly fc is reduced to
1.00 (combining 0.95 for roof with 1.08 for walls)

From previous example,
A= 168 + 36 = 204 m2
A2 =75.6 m2
A3 =402 m2

Now:

Q=[204 +75.6 +402] (50) (1.13) (1.0) (1.15) (0.95)
[0.16 1.92 0.25]
=180,000 W or 180 kW; use about a 200kW heater

Changing to the double-poly roof has reduced heater size by
100 kW or about 35%. Note that the values in brackets below
A1, Ao, etc. represent the relative heat loss for each area; in
fact, heat loss for each area could be calculated separately.

EXAMPLE 3
Small greenhouse (Fig. 2), 3.6 m x 4.8 m x 2.0 m sidewall

freight. Insulated foundation 300 mm below grade and 600 mm
above on walls. Glass structure on metal frame. Same
exposure factors as EXAMPLE 1.

Wall area: (3.6 +3.6 +4.8 +4.8)(1.4)=23.52 m2
Gable ends: 1.0 x3.6 x 0.5x2=3.6 m2
Roof area: 2.06 x4.80x2=19.78 m2
Foundation: (3.6 + 3.6 + 4.8 +4.8)(0.9) = 15.12 m2

A1=23.52 +3.60 +19.78 = 46.9 m2

A2=15.12 m2
R1=0.15
R2=1.88
ti—to=50°C
fw=1.13
fc =1.08
fs=1.15x0.95
Heat loss,
Q=[46.9 +15.12 (50) (1.13) (1.108) (1.15) (0.95)
[0.15 1.88]

=21380 W or21.4 kW
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COMMENTS ON EXAMPLES

The following summarizes the heat loss calculations

for the three examples:

Greenhouse Heat loss
Example Floor area Total Per unit area
m2 kw W/m2
1 360 272 755
2 360 180 500
3 17.3 21.4 1240

Comparing Examples 1 and 3 of houses of similar
construction, note that the heatloss per unit area is
much higher for the small backyard size greenhouse
than for the large commercial house. This is due to the
higher ratio of surface to floor area. Small houses are
less economical to heat and respond more rapidly to
weather variations. Heater sizing is more critical and a
greater safety factor is recommended.

The effect of a more energy efficient double-poly
covering in reducing peak heat loss is evidence when
comparing Examples 1 and 2.
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Introduction

A water recycling aquacultural production system
must be housed in a building to be effective. A typical
water recycling aquacultural production system
consists of production tanks, a pump, a filtering
system, a temperature control system, a heating system
and/or cooling system, the plumbing and valves
necessary to control the flow of the water, a source of
water and housing for the system. Locating
production inside a building offers several advantages
such as stable water conditions, protection from
predators, the ability to control photoperiod, security
from vandalism, and better overall management.
Because of the high stocking densities in closed
systems, it is necessary to maintain close control of
several water quality factors. The system's
temperature is an important parameter which must be
maintained at a stable value. Fish grow fastest when
maintained within a narrow temperature zone. Also,
heating energy is saved by maintaining stable
temperatures. A wide variety of types of structures
can be used for ornamental fish production. These

Greenhouse Structures

Inexpensive plastic covered greenhouse structures
of the type used by the horticulture industry for plant
production are frequently used to house closed
recycling aquaculture systems. Aquacultural

producers do not commonly use the more expensive

glass greenhouses used by some of the plant
production industry. A plastic covered greenhouse
structure is easy to construct on almost any site and
has a low initial cost. Building material costs for the
structure can be as low as $1 per square foot, but
plastic covered greenhouse structures have the
disadvantages of a short lifetime, of requiring regular
maintenance and of requiring a cooling system during
the summer. In addition, greenhouse structures are
difficult and expensive to heat during cold weather.

Frame Structures

Low-cost wood or metal frame structures covered

with siding material offer an alternative to plastic
covered greenhouse structures.

Building costs for this

structures range from pond covers and plastic coveredtype of structure can be as low as $4 to $6 per square

greenhouse structures to insulated frame buildings.

foot. Construction costs for wood or metal frame

1. This document is CIR 1198, one of a series of thedyriextension Service, Florida Cooperative Extension Service, Institute of Foodgendltral
Sciences, Universitof Florida. First printed June 1997. Please visit the FAIRS Websitgpdthammock.ifas.ufl.edu
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Cooperative Extension Service, Institute of Food agdcAltural Sciences, Univergiof Florida, Gainesville, 32611.

The Institute of Food and Agricultural Sciences is an equal opportunity/affirmative action employer authorized to provide research,
educational information and other services only to individuals and institutions that function without regard to race, color, sex, age, handicap,
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Comparison of Energy Needed to Heat Greenhouses and Insulated Frame Buildings Used in Aquaculture Page 2

buildings are greater than for greenhouse type buildings offer more flexibility in the arrangement of
structures, making the initial cost higher, but this type tanks and plumbing than those of greenhouses. The
of structure also has a much longer expected lifetime higher strength of the frame makes it easier to support
than a greenhouse structure. The best grades of suspended plumbing and electrical work for better
greenhouse plastic films will last for only three years routing and safer installation. It is easier to construct
in Florida unless they are covered with paint or separate rooms to house filters, feed storage, and
shadecloth. The plastic films are broken down by the sensitive equipment. The higher initial costs of a
high ultraviolet levels in Florida summer sunlight. frame building are offset by the longer building life,
Even when painted or covered with shade cloth, the reduction in energy costs, and improved working
plastic film will seldom last over five years. A well- conditions. Insulation is easily installed in the walls of
constructed wood or metal frame building has an frame buildings to reduce the amount of energy
expected lifetime of over twenty years. The frames of needed to heat the building during cold weather.
these buildings can be covered with a variety of siding

materials including metal and wood. Plastic sheet Energy Needed for Heatin g

material can be used to cover frame buildings if it has
been treated to resist ultraviolet degradation. Wood or  Eijther type of building can be successfully used in

metal frame buildings also are better suited to aquaculture. Each type of construction has its
withstand the high wind loads that can be expected  advantages. A greenhouse structure is advantageous

periodically in Florida. In addition, insulation is easy when low initial cost is required or when it is planned
to install in frame structures. Insulated structures cost for a building to be in use for only a year or two. A

less to heat and are easier to keep at stable wood or metal frame building has advantages when a
temperatures. permanent building is planned and operating costs are
most important. The main difference in operating
Comparison of Structures costs is caused by the energy used to heat the structure
and water during cold weather. The energy lost
A greenhouse does offer more control over the through the walls of a structure during cold weather
environment than an open pond, but it offers less must be replaced by the heating system in order to
control than a frame building. Greenhouse structures maintain a stable temperature inside a structure. The
are designed for plant production and compromise amount of energy that must be supplied is related to
between providing an enclosure for the plants and the difference between inside and outside temperatures
letting in the maximum amount of light for plant and the thermal resistance or "R" value of the
production. The high light levels needed for plant building's roof and walls. The amount of energy
production are not needed for ornamental fish required to heat a building is calculated from the
production and may promote algae growth or cause equation in Figure 1.
overheating of the structure during the summer. An
unventilated greenhouse in Florida will frequently Plastic greenhouses can be covered with either
reach temperatures well over 100 during the polyethylene film or fiberglass sheet, or any
summer, and in some cases temperatures rise as high combination of film and sheet. A sheet of fiberglass
as 130 to 140F. Ventilation and cooling systems or a single layer of polyethylene film has an R value of
must be installed to keep water temperatures low and 0.85. Most plastic greenhouses are constructed using
for workers to be able to function in this type of a type of construction called double poly consisting of
building during the summer. During winter two layers of polyethylene. By inflating the space
conditions, a greenhouse structure does offer some between the two layers of film, the R value is
protection from cold temperatures, but greenhouses increased about 50% to 1.25.

are expensive to heat because of the low insulation
value of their plastic walls.

A wood frame or metal building can be designed

specifically to house an aquacultural facility and make
managing the system easier. The floorplans of frame

August 1997
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Table 1. Annual Energy Use

Building Type Thermal Resistance, R Annual Energy Use for Heating for Annual Energy Use for Heating for
(ft>-°F-h/BTU) 75°F Inside Temperature 80°F Inside Temperature

Greenhouse Covered with  0.85 388,000,000 560,000,000

One Layer of Plastic Film

Greenhouse Covered with  1.25 251,000,000 380,000,000

Two Inflated Layers of

Plastic Film

Insulated Frame Building 11.00 28,000,000 43,000,000

Frame buildings can be covered with a wide
variety of coverings ranging from plastic sheets to
wooden and metal siding. The coverings seldom add
significantly to the thermal resistance of a building.
The R value of a sheet of metal is the same as that for
a sheet of plastic. However, insulating materials are
easily installed in the walls of frame buildings, and the
thermal resistance of the building can be increased to
very high values. However, extremely high levels of
insulation are usually not economical and R-11 will
normally be adequate. The recommended R value
used for frame buildings used for aquacultural
production is R-11.

Cost Comparison

To illustrate the difference in costs for a typical

insulated with R-11 insulation at $5 per square foot is
$15,000. About $2,500 of the cost of the frame
building is spent on purchase and installation of the R-
11 insulation. Note that both these estimates are for
the building only and do not include foundation and
flooring or any of the production equipment. Both
buildings have the same total surface area of about
5,800 square feet and are assumed to be located with
the same orientation to the sun and in the same general
area away from any nearby buildings.

The amount of energy used to heat a building
depends on the desired inside temperature, the surface
area of the building, the thermal resistance of the
material covering the building and the outside weather
conditions. Typical aquacultural systems operate at
temperatures in the range of°Foto 8C'F. The

greenhouse structure and the same size frame building©ollowing comparisons are between a plastic

used for aquacultural production, consider a structure
30 feet wide and 100 feet long with an eave height of
10 feet. Assuming that the same number of tanks and
the same operating equipment are located in both
structures, the differences in costs will be in the initial
costs, maintenance costs, depreciation, and energy
costs.

Table 2. Energy Contents of Electricity and Common

Fossil Fuels

Fuel Energy Content
Propane 85,000 BTU/gal

#2 Fuel Oil 141,000 BTU/gal
Electricity 3,413 BTU/kwh
Natural Gas 100,000 BTU/therm

The estimated initial cost of the 3,000 square foot

greenhouse structure covered with a single layer of
polyethylene film (R = 0.85), a plastic greenhouse
structure covered with two inflated layers of
polyethylene film (R = 1.25) and a frame building
covered with metal siding and metal roofing material
with the walls and ceiling insulated with R-11
insulation (R = 11). The weather conditions assumed
are for central and south Florida. Hourly average
temperatures were extracted from 11 years of records
for 1980 to 1990 from this area of Florida. The total
number of degree-hours below“Fsand 80F was
calculated from the set of hourly average temperatures
and, for an average one year period, was 54,000 and
82,000, respectively. The energy use for a building
during a year is calculated using the estimate of the
total degree-hours for one year with Equation 1, the
building surface area and the R value for the building
material. The results of this calculation for the three
building types and inside temperatures of#and

greenhouse structure at $1 a square foot is $3000. Thg0°F are shown in Table 1.

estimated initial cost of an uninsulated frame building

August 1997
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Table 3. Fuel and Electricity Energy Costs

Electricity Propane

#2 Fuel Ol

Natural Gas

34,100 BTU/$ 47,600 BTU/$

98,700 BTU/$

133,300 BTU/$

$0.10/kwh $1.25/gal

$1.00/gal

$0.75/therm

Energy used to heat a structure is usually provided
by the combustion of some fuel on site, but energy can
be provided by electricity or in some cases alternative
energy sources such as solar or geothermal can be
used. The main factor used to compare different types
of fuel is usually the cost of the fuel per unit of energy
delivered. Table 2 shows the energy content of several
common fuels. The cost of heating a structure

The results shown in Table 4 depend on the values

assumed in all the previous calculations and on

weather conditions in future years. However, if the
higher initial cost of a frame building can be afforded,
the savings in energy consumption can result in

significant savings over the lifetime of a structure

housing a closed recycling aguaculture system.

Table 4. Annual Energy Costs

depends on the fuel's energy content and on the cost of
the fuel. Table 3 compares the number of BTUs that a
dollar will buy for electricity, propane and #2 fuel oil.
The values for propane and #2 fuel oil account for a

70% combustion efficiency when used for heating.

Annual costs for heating each of the three building

types are shown in Table 4, based on the energy cost
of $1.25 per gallon for propane. The cost of fuel
varies with fuel type and with time. Fossil fuels
typically range in cost from less than $1 per gallon for

fuel oils to greater than $1 per gallon for propane and
gasoline. The most expensive source of energy for

Building Type Annual Cost for | Annual Cost for
Heating for Heating for 80°F
75°F Inside Inside
Temperature Temperature

Greenhouse $8,100 $11,700

Covered with One

Layer of Plastic Film

Greenhouse $5,200 $7,900

Covered with Two

Inflated Layers of

Plastic Film

Insulated Frame $540 $900

Building

heating is electricity.

August 1997




Rafmagn

Verdskra gildir fra 01.11.2010

Heimili

Med tilkomu raforkulaga pann 1. jantGar 2005 var orkufyrirteekjum gert skylt ad skilja ad
dreifingu og orkusolu. Orkureikningar eru pvi sundurlidadir i flutning, dreifingu og sélu.
Dreifing og flutningur er had einkaleyfi en sala & raforku er frjals.

Sala (an dreifingar og flutnings)

Taxti ﬁ:)Tlfl?l’? Sala Orku skattur Samtals Samtals m. 25,5% vsk Grunnur
Al Orkuverd 4,61 0,12 4,73 5,94 kr/kWh

Dreifing og flutningur (an sélu)

Taxti ﬁ(l)rplfunnn Dreifing Flutningur Samtals Samtals m. 25,5% vsk Grunnur
Al Fast gjald27,41 27,41 34,40 kr/dag
Orkuverd 3,53 1,27 480 6,02 kr/kWh

Sala (an dreifingar og flutnings)
Taxti Blondud notkun Sala Orku skattur Samtals Samtals m. 7% vsk Grunnur
A4 Orkuverd 4,61 0,12 473 5,06 kr/kWh

Dreifing og flutningur (an sélu)
Taxti Bléndud notkun Dreifing Flutningur Samtals Samtals m. 7% vsk Grunnur

A4 Orkuverd 353 1,27 480 5,14 kr/kWh
Samtals
Almenn - . Orku Samtals m. 25,5%
Taxtinotkun Dreifing Flutningur Sala skattur Samtals vsk Grunnur
Al Fast gjald 27,41 27,41 34,40 kr/dag
Orkuverd 353 1,27 461 0,12 953 11,96 kr/kWh
.Blondud - . Orku Samtals m.  Samtals m.
Taxtlnotkun Dreifing Flutningur Sala skattur Samtals 2550 vsk 7% vsk Grunnur
A4 Fastgjald 27,41 27,41 34,40 kr/dag

Orkuverd 3,53 1,27 461 0,12 9,53 10,20  kr/kWh



Skyringar:

Fast verd er fyrir fostum kostnadi, 6hddum orkunotkun.

Orkuverd er fyrir hverja notada kWh.

Verdid midast vid orkuverd OR og dreifingarverd af veitusvaedi OR.

Taxti A.1 gildir fyrir alla almenna raforkunotkun.
Taxti A.4 gildir fyrir sumarhus og hesthas sem hitud eru upp med rafmagni.

Sja nanari skilgreiningu i séluskilmalum.
Greida skal i rikissjod sérstakan skatt af seldri raforku.

Fjarhaed orkuskatts af raforku skal vera 0,12 kr. & hverja kiléwattstund af seldri orku.
Heimilt er ad mida innheimtu skatts af raforku vid asetlada s6lu.


http://www.or.is/Heimili/Verdskraogskilmalar/Skilmalar/

Product data sheet
Characteristics

BMXCPS2000

power supply module M340 - 100..240 V AC -

20 W

Complementary

Main

Range of product Modicon M340 automation platform

Product or component
type

Power supply module

Primary voltage 100...240 V
Supply circuit type AC
Total useful secondary <=20W

power

Secondary power
10.8 W 24 V DC sensor power supply

16.8 W 24 V DC I/O module power supply and pro-

cessor

8.3 W 3.3 V DC I/0 module logic power supply

Primary voltage limit 85...264 V
Network frequency 50/60 Hz
Network frequency limits 47...63 Hz
Apparent power 0.07 kVA
Power supply input current 0.61A 115V
0.31A240V
Inrush current <=60A240V
<=30A120V
12t on activation 2.3A%s 240V

It on activation

<=0.06 As240V
<=0.03As 120V

Protection type

Overvoltage protection secondary circuit
Short-circuit protection secondary circuit
Internal fuse not accessible primary circuit
Overload protection secondary circuit

Current at secondary voltage

Power dissipation in W

2.5 A 3.3V DC I/O module logic power supply
0.7 A 24 V DC I/0 module power supply and processor
0.45 A 24 V DC sensor power supply

<=85W

Status LED

1 LED green rack voltage OK
1 LED green sensor voltage

Control type

RESET pushbutton cold restart

Electrical connection

1 connector 5 pin(s)line supply, protective earth, 24 V DC input sensor
1 connector 2 pin(s)alarm relay

Insulation resistance

>= 100 MOhm primary/ground
>= 100 MOhm primary/secondary

Product weight 0.3 kg
Environment
Immunity to microbreaks <=1ms

Dielectric strength

1500 V primary/secondary 1/0O module power supply and processor
500 V 24 V sensor output/ground

1500 V primary/ground

2300 V primary/secondary sensor power supply

1500 V primary/secondary 1/0 module logic power supply

IP degree of protection

IP20

Standards EN 61131-2

IEC 61131-2
Ambient air temperature for storage -40...85 °C
Mar 19, 2011 Schneider
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The information provided in this documentation contains general descriptions and/or technical characteristics of the performance of the products contained herein.

This documentation is not intended as a substitute for and is not to be used for determining suitability

reliability of these products for specific user applications.

It is the duty of any such user or integrator to perform the appropriate and complete risk analysis, evaluation and testing of the products with respect to the relevant specific application or use thereof.

Neither Schneider Electric Industries SAS nor any of its affiliates or subsidiaries shall be responsible or liable for misuse of the information contained herein.



Ambient air temperature for operation 0...60 °C

Relative humidity 10...95 % without condensation

Protective treatment TC

2 Schneider



Product data sheet BMXCPS2000

Dimensions Drawings

Modules Mounted on Racks

Dimensions
mm
i, 150 (2)
T

140 (1)
&ty 3

{ 5 iﬂ

150 (1} a
580 (1)
160 {2
§29(2)

al |

1

]
283

j@l _

(1)  With removable terminal block (cage, screw or spring).
(2) With FCN connector.

(3) On AM1 ED rail: 35 mm wide, 15 mm deep. Only possible with BMXXBP0400/0400H/0600/0600H/0800/0800H rack.

ain mm ainin.
BMXXBP0400 and BMXXBP0400H 242.4 09.54
BMXXBP0600 and BMXXBP0O600H 307.6 12.11
BMXXBP0800 and BMXXBP0800OH 372.8 14.68
BMXXBP 1200 503.2 19.81

Schneider
3E\ect ric



Product data sheet BMXCPS2000

Connections and Schema

installing power supplies Connection of Alternating Current Power Supply Modules

Introduction
This section presents the connection of BMXCPS2000/3500 alternating current power supply modules.

Connection of a PLC Station Constituted of a Single Rack
The following diagram shows the connection of a BMXCPS2000/3500 module to an alternating current network:

L I@ |
N "r 100-240 % afernating current netrork
0
PE
‘\‘ \\'_ — —kM : Senzor powser supphy (2]
B CPS 20003500

=

W

=R
=

QOO0
—=1

Q  General isolator

KM Line contactor or circuit breaker

(1) Insulation connector bar for locating grounding errors

(2) Available current of 0.45 A for the BMXCPS2000 module or 0.9 A for the BMXCPS3500 module

BMXCPS2000/3500 alternating current power supply modules are already equipped with a protective fuse. This fuse, connected at the input
phase of the alternating current network, is inside the module and is not accessible.

Connection of a PLC Station Constituted of Several Racks
The following diagram shows the connection of several BMXCPS2000/3500 modules to an alternating current network:

e —
fr 100-240 W abematng curent nefwark
PE a
\- 5{ — KM : Senzar poveer supply (2)
BN CPS 200734500

W

=T
{-l‘-'-

I)—o—j

|
DD
|—z|||-

: Sensor power supply ()
Eht CPS 200073500

=

W

=]
=

”_O_OW
=
|

[Spe el
—=iF

Q  General isolator

KM Line contactor or circuit breaker

(1) Insulation connector bar for locating grounding errors

(2) Available current of 0.45 A for the BMXCPS2000 module or 0.9 A for the BMXCPS3500 module

Where there are several PLC stations supplied by the same network, the connection principle is the same.

4 Schpeider



Product data sheet
Characteristics

BMXDDM3202K

discrete 1/0 module M340 - 16 inputs - 24 V DC
- 16 outputs - solid state

Complementary

Main

Range of product

Product or component
type

Modicon M340 automation platform

Discrete /O module

Electrical connection

20-way connector

Discrete input number

16

Input type Current sink (logic positive)

Discrete input voltage 24 V DC positive

Discrete input current 2.5mA

Input compatibility With 2-wire/3-wire proximity sensors conforming to
IEC 60947-5-2

Discrete output number 16

Discrete output type Solid state

Discrete output voltage 24V 19..30 VvV DC

Discrete output current 0.1A

Sensor power supply 19..30 V
Voltage state 1 guaranteed >=11V
Current state 1 guaranteed >=2 mA
Voltage state 0 guaranteed <=5V
Current state 0 guaranteed <=1.5mA
Current per channel <=0.125A
Current per module <=3.2A

Leakage current

<=0.1 mA at state 0

[Ures] residual voltage

<=1.5V at state 1

Input impedance 9600 Ohm

Insulation resistance > 10 MOhm 500 V DC
Power dissipation in W <=4 W

DC typical filtering time 4 ms

DC maximum filtering time 7ms

Response time on output 1.2ms

Paralleling of outputs

Typical current consumption

Yes : 3 maximum

125 mA 3.3V DC
69 mA 24V DC

Current consumption

<=104 mA 24V DC
<=166 mA 3.3V DC

MTBF reliability

Protection type

432904 h

Overvoltage protection on output

1 external fuse per group of input channel 0.5 A fast blow
Reverse polarity protection on input

Reverse polarity protection on output

Output overload protection

With electronic circuit breaker 0.125 A<1d <0.185 A
With current limiter

Output overvoltage protection

With transil diode

Output short-circuit protection

With 2 A external fuse

Reverse polarity protection

Reverse mounted diode

Voltage detection threshold

<14 V DC preactuator fault
> 18 V DC preactuator OK
<14 V DC sensor fault

> 18 V DC sensor OK

Mar 19, 2011
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The information provided in this documentation contains general descriptions and/or technical characteristics of the performance of the products contained herein.
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reliability of these products for specific user applications.

It is the duty of any such user or integrator to perform the appropriate and complete risk analysis, evaluation and testing of the products with respect to the relevant specific application or use thereof.

Neither Schneider Electric Industries SAS nor any of its affiliates or subsidiaries shall be responsible or liable for misuse of the information contained herein.



Tungsten load <=12W
Switching frequency 0.5/LI? Hz
Overload time <=15ms
Load impedance ohmic <= 220 Ohm

Status LED

Product weight

1 LED per channel green channel diagnostic
1 LED green module operating (RUN)

1 LED red module 1/O

1 LED red module error (ERR)

0.1 kg

Environment

IP degree of protection

IP20

Standards

Dielectric strength

IEC 664

IEC 1131-2

NF C 63-850

UL 508

CSA 22-2 No 142
UL 746C

1500 V AC at 50/60 Hz 1 minute, output/internal logic
1500 V AC at 50/60 Hz 1 minute, primary/secondary
1500 V AC at 50/60 Hz 1 minute, output/ground

500 V DC 1 minute, between group of inputs and outputs

Ambient air temperature for operation

0...60 °C

Relative humidity

Protective treatment

10...95 % without condensation
TC

Schneider
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Product data sheet BMXDDM3202K

Connections and Schema

Connecting the Module

At a Glance
The module is fitted with a 40-pin connector for the connection of sixteen input channels and sixteen output channels.

Input Circuit Diagram
The following diagram shows the circuit of a direct current input (positive logic).

Fuse —mmmmmm, Senzcrsupply and
T ] | woltage meonitoring
| —
&
Senzor ]

Input 26 (0.

iy
ke

Entry IFJT_H

ule

Output Circuit Diagram

The following diagram shows the circuit of a direct current output (positive logic).

[] — 24
H &
Command [;_IF & Cutput
Error
& 0
Schneider
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Module Connection
The following diagram shows the connection of the module to the sensors and pre-actuators.

E 8
— —
"dmd—o o——
12 B —
Lia Tge O
1t 15 — = o
[ Emp ] BT ——
Oz [EEET e T — [y
oA S BoTO  O——
edzsjzelzfzs pa[sofst]| f|" d,mc'f o o
it 1 — o
A L e - O
ne iE — O
. LiLle ] o
1 e o <
. B O G
n s GRS
* cjm@_q_‘ e B i s
: : SPSE-/ E= l 1 |
o @0 v Procart
-re-a .
: : A mc?;” Pre-act.
: : ik vkl
. s {Freact |
‘a @ T
T Li 1 Pre-act,
: : o s — Pre-act
. n L7l Pre-act.
. @ W [ Preact |
& o Pre-act.
i (Bpae
L= o Pre-act.
) s T
L2 Pre-act.
v e ———{Proart |
o [Feail
FFa
90—1—‘ |ﬂ| [
PPE+ . PRS J. I
0o -
powe4 VDC
supply:
input fast blow fuse of 0.5 A
fuse:
outpufast blow fuse of 2 A
fuse:
pre- pre-actuator
act:

SPS: sensor power supply
PPS: pre-actuator power supply

Scl&nelder
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Product data sheet
Characteristics

BMXART0414
analog input module M340 - 4 inputs -

temperature

Complementary
Analog/Digital conversion

Main

Range of product

Product or component
type

Modicon M340 automation platform

Analog input module

Electrical connection

1 connector 40 ways

Input output isolation Isolated
Input level Low level
Analogue input number 4

Analogue input type

Voltage +/- 320 mV

Voltage +/- 80 mV

Resistor 4000 Ohm 2 wires

Temperature probe -60...+180 °C Ni 100
Thermocouple -270...+1370 °C thermocouple K
Thermocouple -50...+1769 °C thermocouple R
Voltage +/- 160 mV

Temperature probe -100...+450 °C Pt 100 UL/MJIS
Thermocouple -200...+600 °C thermocouple U
Thermocouple -200...+900 °C thermocouple L
Resistor 400 Ohm 3 wires

Resistor 4000 Ohm 4 wires

Temperature probe -60...+180 °C Ni 1000
Thermocouple +130...+1820 °C thermocouple B
Thermocouple +270...+1300 °C thermocouple N
Voltage +/- 1.28 V

Thermocouple -50...+1769 °C thermocouple S
Voltage +/- 640 mV

Temperature probe -100...+450 °C Pt 1000 UL/JIS
Thermocouple -200...+760 °C thermocouple J
Thermocouple -270...+1000 °C thermocoupleE
Thermocouple -270...+400 °C thermocouple T
Voltage +/- 40 mV

Resistor 400 Ohm 2 wires

Temperature probe -100...+260 °C Cu 10
Resistor 400 Ohm 4 wires

Resistor 4000 Ohm 3 wires

Temperature probe -200...+850 °C Pt 100 IEC
Temperature probe -200...+850 °C Pt 1000 IEC

Sigma delta 16 bits

Analogue input resolution

15 bits + sign

Input impedance

10 MOhm

Permitted overload on inputs

+-7.5V +/-1.28V
+/-7.5V +/-40 mV
+/-7.5V +/-80 mV
+/-7.5V +/-160 mV
+/-7.5V +/-320 mV
+/-7.5V +/- 640 mV

Common mode rejection

120 dB 50/60 Hz

Differential mode rejection

60 dB 50/60 Hz

Cold junction compensation

Type of filter

External by Pt100 probe
First order digital filtering

Nominal read cycle time

200 ms with thermocouple

400 ms with temperature probe

Mar 19, 2011
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Measurement error

+/- 4.5 °C thermocouple J 0...60 °C

+/- 4.5 °C thermocouple U 0...60 °C
<=0.15 % of full scale +/- 80 mV 0...60 °C
+/-2.1°CPt 10025 °C

+/- 4.5 °C thermocouple R 0...60 °C

+/- 5 °C thermocouple B 0...60 °C

<=0.15 % of full scale +/- 40 mV 0...60 °C
+/-4°CCu1025°C

<=0.15 % of full scale +/- 320 mV 0...60 °C
0.05 % of full scale +/- 320 mV 25 °C

+/- 1.3 °C Ni 1000 0...60 °C

+/- 3.7 °C thermocouple N 25 °C

+/-4°C Cu100...60 °C

+/- 5 °C thermocoupleE 0...60 °C

+/- 0.7 °C Ni 1000 25 °C

+/- 5 °C thermocouple N 0...60 °C

+/- 2.8 °C thermocouple J 25 °C

+/- 3.7 °C thermocouple T 25 °C

<=0.15 % of full scale +/- 160 mV 0...60 °C
+/-2.1 °C Ni 100 25 °C

+/-2°C Pt 100 0...60 °C

+/- 3.2 °C thermocouple R 25 °C

+/- 3.7 °C thermocouple K 25 °C

<=0.15 % of full scale +/- 640 mV 0...60 °C
0.05 % of full scale +/- 1.28 V 25 °C

+/- 3.2 °C thermocouple S 25 °C

<= 0.2 % of full scale 4000 Ohm 0...60 °C
0.05 % of full scale +/- 640 mV 25 °C

0.12 % of full scale 400 Ohm 25 °C

0.12 % of full scale 4000 Ohm 25 °C

+/-2 °C Pt 1000 0...60 °C

+/-2.1 °C Pt 1000 25 °C

+/- 4.5 °C thermocouple S 0...60 °C

+/- 5 °C thermocouple K 0...60 °C

0.05 % of full scale +/- 40 mV 25 °C

<= 0.2 % of full scale 400 Ohm 0...60 °C
0.05 % of full scale +/- 160 mV 25 °C

0.05 % of full scale +/- 80 mV 25 °C
+/-3°C Ni 100 0...60 °C

+/- 4.5 °C thermocouple L 0...60 °C

+/- 2.7 °C thermocouple U 25 °C

+/- 3.5 °C thermocouple B 25 °C

<=0.15 % of full scale +/- 1.28 VV 0...60 °C
+/- 3 °C thermocouple L 25 °C

+/- 3.7 °C thermocoupleE 25 °C

+/- 5 °C thermocouple T 0...60 °C

Temperature drift

30 ppm/°C +/- 40 mV

30 ppm/°C +/- 640 mV

25 ppm/°C thermocouple J
25 ppm/°C thermocouple R
30 ppm/°C +/-1.28 V

30 ppm/°C +/- 80 mV

25 ppm/°C Ni 1000

25 ppm/°C thermocouple B
25 ppm/°C thermocouple T
25 ppm/°C thermocouple U
30 ppm/°C Cu 10

25 ppm/°C thermocouple K
25 ppm/°C thermocouple L
30 ppm/°C Pt 100

30 ppm/°C +/- 160 mV

25 ppm/°C thermocouple N
25 ppm/°C thermocouple S
30 ppm/°C Pt 1000

25 ppm/°C 400 Ohm

25 ppm/°C 4000 Ohm

30 ppm/°C +/- 320 mV

30 ppm/°C Ni 100

25 ppm/°C thermocoupleE

Recalibration Internal
Isolation between channels 750V DC
Isolation between channels and ground 750V DC
Isolation between channels and bus 1400V DC
Schneider
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Detection type Open circuit Cu 10
Open circuit Ni 1000
Open circuit thermocouple T
Open circuit Pt 1000
Open circuit thermocouple U
Open circuit thermocouple S
Open circuit thermocouple J
Open circuit thermocouple K
Open circuit thermocoupleE
Open circuit Ni 100
Open circuit Pt 100
Open circuit thermocouple L
Open circuit thermocouple R
Open circuit thermocouple N
Open circuit thermocouple B

Maximum wiring resistance 20 Ohm 3 wires Ni 100
20 Ohm 3 wires Pt 100
200 Ohm 3 wires Pt 1000
20 Ohm 2 wires Pt 100
50 Ohm 4 wires Cu 10
50 Ohm 4 wires Pt 100
200 Ohm 2 wires Ni 1000
20 Ohm 2 wires Cu 10
20 Ohm 2 wires Ni 100
500 Ohm 4 wires Ni 1000
20 Ohm 3 wires Cu 10
200 Ohm 2 wires Pt 1000
500 Ohm 4 wires Pt 1000
200 Ohm 3 wires Ni 1000
50 Ohm 4 wires Ni 100

Measurement resolution 320/2exp14 mV +/- 320 mV
0.1 °C Ni 1000
160/2exp14 mV +/- 160 mV
0.1 °C thermocouple R
0.1 °C thermocouple T
0.1 °C Pt 100
0.1 °C Ni 100
0.1 °C thermocouple S
40/2exp14 mV +/- 40 mV
40/2exp14 mV 400 Ohm
0.1 °C thermocouple N
0.1 °C thermocouple U
0.1 °C thermocouple L
640/2exp14 mV +/- 640 mV
0.1 °C thermocouple B
1280/2exp14 mV +/- 1.28 V
80/2exp14 mV +/- 80 mV
0.1°CCu10
0.1 °C Pt 1000
0.1 °C thermocouple J
0.1 °C thermocoupleE
0.1 °C thermocouple K
4000/2exp14 mV 4000 Ohm

Maximum conversion value +/- 100 % 400 Ohm

+/-102.5 % +/- 640 mV
+/-102.5 % +/- 320 mV
+/-102.5 % +/- 40 mV
+/-102.5 % +/- 160 mV
+/- 100 % 4000 Ohm
+/-102.5 % +/- 1.28 V
+/-102.5 % +/- 80 mV

Status LED 1 LED green RUN
1LED red 1/O
1 LED per channel green channel diagnostic
1LED red ERR

Product weight 0.135kg

Environment

Ambient air temperature for operation 0...60 °C
Relative humidity 10...95 % without condensation
IP degree of protection 1P20
Protective treatment TC
Schneider
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Product data sheet BMXART0414

Connections and Schema

Wiring Diagram

Introduction
The BMXART0414/BMXART0414H input module consists of a 40-pin FCN connector.
The BMXART0814/BMXARTO0814H input module consists of two 40-pin FCN connectors.

Ak WARNING

UNEXPECTED EQUIPMENT OPERATION

Take every precaution at the installation to prevent any subsequent mistake in the connectors. Plugging the wrong connector would cause
an unexpected behavior of the application.

Failure to follow these instructions can result in death, serious injury, or equipment damage.

Connector Pin Assignment and Sensors Wiring
This example uses a probe configuration with:

Channel 0/4: Thermocouple

Channel 1/5: 2-wires RTD

Channel 2/6: 3-wires RTD

Channel 3/7: 4-wires RTD

The pin assignment for the 40-pin FCN connector and the sensors wiring is shown below:

MWodule Front view - cabling veaw

Left cornecstar Fight cornector (B! ART 414 onby)
B s Ye
%5@% ?ﬁﬂjﬁm

= '5———‘ = 5——_|
WD\"" "5"’_—) Channad 40 ! ” Nﬁ_—:). T=
E‘Q’ - a Thermocouple E’é - Eél"
E“’,,E“"FI I@ Channad 1 E“’,,E“"—I !@
B 5 Znire RTD probe B Zvire RTD probe
Mo X S5
5.5 5%
e o 03 L]
meaﬁ—ﬂ Eg} Channed B2 mgaﬁ_i @
g - g Sire RTO prebe g\:g_ e RTD probe
B, % B, 5

=54 Channad 743 = &

dowire RTD prebe Fire RTD probe

MS+: Thermocouple + input

MS-: Thermocouple - input

EX+: RTD probe current generator + output

EX-: RTD probe current generator - output

NC: Not connected

DtC: The CJC sensor detection input is connected to CJ+ if the sensor type is DS600. It is not connected (NC) if the sensor type is LM31.

The CJC sensor is needed for TC only.

4 Schpeider



cold junction compensation BMXART0814 Cold Junction Compensation

For each block of 4 channels (channels 0 to 3 and channels 4 to 7), the external compensation of the module is performed in the TELEFAST
ABE7CPA412 accessory. This device provides a voltage in mV corresponding to:

Voltage = (6.45 mV * T) + 509 mV (where T = temperature in °C).
The overall margin of error when using this device is reduced to 1.2°C in the -5°C to +60°C temperature range.

It is possible to increase the precision of the compensation by using a 2/3-wires Pt100 probe directly connected to channels 0 and 4 (only for
the BMXARTO0814 and the BMXARTO0814H) on the module or connected to the TELEFAST terminal blocks. Channel 0 is thus dedicated to
the cold junction compensation of channels 1, 2 and 3. channel 4 is thus dedicated to channels 4 to 7.

It is also possible, by using a 2-wire Pt100 probe, provided the initial length of the probe is limited, to maintain channel 0 as a thermocouple
input.
The wiring would then look like this:

MZ- M+

?EX— EL+ i % :| RBTD
The wiring is only valid if the channel 0 is used. If the channel 0 is not used, select a cold junction with external Pt100. The range of the

channel 0 is changed to a 3-wires Pt100 probe.

The wiring would then look like this:
ME WS+

ol —————— Terminal notto be wired
EX\ Ei+
C\ O——_ITC,D RTD Channel 04

For BMXART0814 and BMXART0814H modules, the CJC values of channels 4 to 7 can also be used for channels 0 to 3. Therefore, only
one external CJC sensor is wired on channel 4.

Channel 04

Schpeider 5



Product data sheet
Characteristics

BMXAMMO0600
analog I/O module M340 - 4 inputs - 2 outputs -

high level

Complementary
Analogue input resolution

Main

Range of product

Product or component
type

Modicon M340 automation platform

Mixed analog I/0 module

Electrical connection

1 connector 20 ways

Input output isolation

Input level

Non isolate:

High level

d

Analogue input number

4

Analogue input type

Voltage +/-
Voltage 0...
Voltage 1...
Current 0...
Voltage 0...
Current 4...

0V
0V
5V
20 mA
5V
20 mA

12 bits 4...20 mA
12 bits 0...5V

13 bits 0...10 V
12 bits 0...20 mA
14 bits +/- 10V
12 bits 1.5V

Permitted overload on inputs

+/-30V 0.5V

+/- 30 mA 0...20 mA
+/- 30 mA 4...20 mA
+/-30V0..10V
+-30V+/-10V
+-30V1..5V

Internal conversion resistor

250 Ohm

Precision of internal conversion resistor

0.1 % - 15 ppm/°C

Type of filter

First order digital filtering by firmware

Fast read cycle time

1 ms + 1 ms x number of channels used

Nominal read cycle time

Measurement error

5 ms for 4 channels

<= 0.5 % of full scale 0...20 mA 0...60 °C
<= 0.6 % of full scale 0...20 mA 0...60 °C
0.25 % of full scale 4...20 mA 25 °C

<= 0.35 % of full scale +/- 10 V 0...60 °C
0.25 % of full scale +/- 10V +/-10V 25 °C
0.25 % of full scale 0...5V 25 °C

0.25 % of full scale 1...5V 25 °C

0.25 % of full scale 0...20 mA 25 °C
<=0.35 % of full scale 0...5V 0...60 °C
<=0.35 % of full scale 1...5V 0...60 °C
<= 0.5 % of full scale 4...20 mA 0...60 °C
<= 0.6 % of full scale 4...20 mA 0...60 °C
0.25 % of full scale 0...10 V 25 °C

0.35 % of full scale 4...20 mA 25 °C

<= 0.6 % of full scale +/- 10 V 0...60 °C
0.35 % of full scale 0...20 mA 25 °C
<=0.35 % of full scale 0...10 V 0...60 °C

Temperature drift

100 ppm/°C +/- 10 V
100 ppm/°C 0...20 mA
30 ppm/°C 0...10 V
30 ppm/°C +/- 10V
100 ppm/°C 4...20 mA
50 ppm/°C 4...20 mA
30 ppm/°C 0...5V

50 ppm/°C 0...20 mA
30 ppm/°C 1..5V

Recalibration

Factory calibrated on outputs

Internal on inputs

Mar 19, 2011

Schneider

gE\ectmc

The information provided in this documentation contains general descriptions and/or technical characteristics of the performance of the products contained herein.

This documentation is not intended as a substitute for and is not to be used for determining suitability

reliability of these products for specific user applications.

It is the duty of any such user or integrator to perform the appropriate and complete risk analysis, evaluation and testing of the products with respect to the relevant specific application or use thereof.

Neither Schneider Electric Industries SAS nor any of its affiliates or subsidiaries shall be responsible or liable for misuse of the information contained herein.



Isolation between channels and ground

1400V DC

Isolation between channels and bus 1400V DC
Isolation between group of I/O channels 750V DC
Output level High level
Analogue output number 2

Analogue output type

Current 4...20 mA
Voltage +/- 10 V
Current 0...20 mA

Analogue output resolution

11 bits 0...20 mA
11 bits 4...20 mA
12 bits +/- 10 V

Conversion time

<=2ms

Maximum conversion value

+/-11.25V 0..10V
0...24 mA 0...20 mA
+-11.25V 0.5V
0...30 mA 4...20 mA
+-11.25V 1.5V
0...24 mA 4...20 mA

+-11.25V +/-10V +/-10V

0...30 mA 0...20 mA

Fallback mode

Predefined
Configurable

Status LED 1 LED per channel green channel diagnostic
1 LED red ERR
1 LED red I/O
1 LED green RUN

Product weight 0.155 kg

Environment

Ambient air temperature for operation

0...60 °C

Relative humidity

10...95 % without condensation

IP degree of protection 1P20
Protective treatment TC
Schneider

gE\eccr\c



Product data sheet BMXAMMO600

Connections and Schema

Wiring Diagram

Introduction
The actuators are connected using the 20-point terminal block.

Illustration
The terminal block connection, the sensors, and the actuators wiring are as follows.
Cabling view
Lo

i F

10 @ @ (]
vwoltage sersor winng

ne |

{5}— Loopsupply

@ a— LY ORI

Lh I I ( } { :| W T e

@ e
COomMA @ @ Uz Current sersor winng
2 @ @ Ciomz gm;ng bar
L3 @ @ |3
Coms @ M
M @ @ LAC0 W = zee legend below

T N
COMO0 U0 [ —
@ I| |5 { |I > cument or voltage
actuator wiring
COomMC @
gm;ng Ear

Ux + pole input for channel x

COMXx pole input for channel x

U/ + pole output for channel x

10x :

COMB®Ogpole output for channel x

* The current loop is self-powered by the output and does not request any external supply.

Schneider
gE\ect ric



% YOUR PARTNER IN SENSOR TECHNOLOGY
| BT

ELEKTRONIK*®

Ges.m.b.H.

EE82 Series

CO, Transmitters and Switches for
Agriculture Applications

Measuring instruments in green houses or life stock barns are
exposed to a very demanding environment: high humidity levels,
pollutants like fertilizers, herbicides and high ammonia concen-
trations are just a few of the many hazards.

The robust, functional housing of the EE82 with integrated
special filter has been designed for such applications.

The air diffuses through the filter into the instrument enclosure.
Then the air diffuses further through a second membrane filter
integrated in the CO, measuring cell.

The CO, measurement is based on the non-dispersive infrared
(NDIR) technology. The patented auto-calibration procedure
compensates for aging of the infrared source and guarantees
high reliability, long term stability and eliminates the need of
periodical recalibration in the field.

Measuring ranges of 0...2000/5000/10000ppm correspond to an analogue interface of 0 - 5/10V or 4 - 20mA.
Selectively a switching output with adjustable switching point and hysteresis is available.

The very practical snap-in mounting flange and connector for the supply voltage and outputs allow quick and
easy installation of the EE82 without ever opening the housing.

Typical Applications Features
green houses easy installation
fruit and vegetable storage compact housing
life stock barns auto-calibration

measuring range 0...10000ppm
analogue or switching output

Technical Data

Measuring Values
M ) inciol Non-Di . f T | (NDIR)
Sensingelement ~ E+E Dual Source Infrared System

Measuring range 0...2000 / 5000 / 10000ppm

Accuracy at 25°C (77°F) 0...2000ppm: < % (50ppm +2% of measuring value)

and 1013mbar 0...5000ppm: <+ (50ppm +3% of measuring value)
0...10000ppm: < + (100ppm +5% of measuring value)

Response time Tg3 < 195s

Temperature dependence ~ typ.2ppmCO,/°C
| - 20

Sample rate approx. 15s
Output
Analogue Output
0...2000 / 5000 / 10000ppm 0-5/0-10V -ImA< I <1mA
4 - 20mA R, <500 Ohm
Switching Output
Max. switching voltage 50V AC / 60V DC
Max. switchingload ~~  1Aat50VAC  1Aa30vbC
Min. switching load 1mA at 5V DC
Contact material Ag+Au clad
General
+209 -
Current consumption typ. 10mA + output current
max. 0.5A for 0.3s
Warm up time" <5 min
Housing / protection class PC /1P54
Electrical connection M12 plug
Electromagnetic compatibility EN61326-1 FCC Part 15 c €
EN61326-2-3 ICES-003 ClassB
o o o,

EE82 V1.4
108




YOUR PARTNER IN SENSOR TECHNOLOGY
T

ELEKTRONIK"®
Ges.m.b.H.

Dimensions (mm)

80 (3.15 51 )

H

R

snap in - mounting kit

Connection Diagram

Analogue Output Switching Output
EE82-xC2/3/6 e

.. CO, ———

.. GND"

LV —

e —

1) GND internally conected

25% 50%

relay status

switching off

0% 75%
. Hysteresis [% of MR]
3
ON ¢
NO) 25% of MR s

Y 7 3

NC 0% 100%
; Level [% of MR]
OFF ¢©

NO—T CSD
500 1000 2(;00 ppm
Ordering Guide Order Example
MEASURING RANGE | MODEL OUTPUT EE82-5C3
Measuring range: 0...5000ppm
0...2000ppm (2) | co, (C)| 0-5V 2 Model: CO,
0...5000ppm (5) 0-10V (3) Output: 0-10V
0...10000ppm (10) 4 - 20mA (6)
switching output (S)
EE82-
EE82
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SPECIFICATIONS Echo EA-10 Sensor

the EC-10. The EA-10 is designed for use with industrial data acquisition

The EA-10 is a standard ECH2O sensor similar in size and specification to
and control systems. It has a standard 2-wire, 4-20 mA analog interface.

Like the classic EC-10 and EC-20 sensors, the EA-10 sensors are only for use
in medium-textured soil types with low EC conditions. Their typical accuracy
in these soil types is £4% without calibration and 1-2% with soil-specific
calibration.

Applications:

«  Irrigation control of turf and home landscapes
«  2-wire moisture monitoring

Benefits:

«  Very low power requirement
- High resolution
«  Many measurements over a long period, with minimal battery usage

How It Works:

In essence, the EA-10 monitors the water budget of the soil in which it is
placed. It senses water addition and water loss. If the soil is too wet, irrigation
can be stopped. If the soil becomes too dry, additional irrigation time can be
programmed

ECHO EA-10

Soil Mois 4-20 mA transmitter

DECALON
BEVICES

INTERNATIONAL

ICT International
Pty Ltd
PO Box 503
Armidale NSW 2350
AUSTRALIA
Ph: [61] 2-6772-6770
Fax: [61] 2-6772-7616

sales@ictinternational.com.au
www.ictinternational.com.au

www.ictinternational.com.au/echoeal0.htm




EE16 Series

Typical Applications

J J
YOUR PARTNER IN SENSOR TECHNOLOGY%
| A J

ETEKTRONIDIS@

Ges.m.

EE16 transmitters are the ideal solution for accurate
measurement of relative humidity and temperature at a
reasonable price in HVAC applications. The appropriate
filter cap enables employment in heavily polluted
environment.

The new developed E+E humidity sensors HC101
guarantee excellent long term stability and
resistance against chemical pollutants. Their excellent
reproducibility allows a simple low-cost-one-point
calibration for very good accuracy over the entire
working range.

EE16 transmitters are available as wall or duct mount-
ed, with current or voltage output signals.

Humidity / Temperature Transmitter

for HVAC Applications

Features

building-automation
storage rooms
climate and ventilation control

Technical Data
Measuring values

excellent price/performance ratio
wettable

long term stable

traceable calibration

Relative Humidity

Sensor HC101

Output appropriate 0...100% RH 0-10V -ImA< I < 1mA
4-20 mA (two wire) R < 500 Ohm

Working range® 10...95% RH

Accuracy at 20°C (68°F) +3% RH

Traceable to intern. standards, administrated by NIST, PTB, BEV...

Temperature dependence at 45% RH

typ. -0.05% RH /°C  (-0.03% RH / °F)

Temperature
Sensor

Pt1000 (class A, DIN EN 60751)

Output appropriate 0...50°C (32...122°F) 0-10V -1mA< I < 1mA
4-20 mA (two wire) R < 500 Ohm
Accuracy at 20°C (68°F)? +0.3°C (+0.5°F)
General
Supply voltage
for0-10V 15 - 35V DC or 24V AC +20%
for 4 - 20 mA 10V + R . x20 mA< Uv <35V DC

Current consumption

for DC supply typ. 8 mA
for AC supply typ. 20 mAgg

Electrical connection

screw terminals max. 1.5 mm? (AWG 16)

Housing / protection class

Polycarbonat / IP65; Nema 4

Cable gland

M16 x 1.5 cable @ 4.5 - 10 mm (0.18 - 0.39")

Sensor protection

membrane filter, metal grid filter, stainless steel sintered filter

Electromagnetic compatibility

EN 61000-6-1 EN 61326-1+A1+A2
EN 61000-6-3

C€

Temperature range

-5...50°C (23...122°F)
-25...60°C (-13...140°F)

working temperature:
storage temperature:

1) Please refer to working range of HC101

2) Please note: temperature accuracy EE16-x6xx2x: +0.5°C (+0.9°F)

EE16
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YOUR PARTNER IN SENSOR TECHNOLOGY
L —————

ELEKTRONIK"®
Ges.m.b.H.

Housing Dimensions (mm)

1 mm =0.03937"/ 1" = 25.4 mm

Connection Diagram

EE16-FT3xxx EE16-FT6xxx
+
power supply - power supply
15...35V DC 20...35V DC; R <500 Ohm
19...29V AC - 11...35V DC; R <50 Ohm
EE16-F3xxx EE16-F6xxXx
+
power supply - power supply
15...35V DC ol 20...35V DC; R <500 Ohm
19...29V AC - _Gh\g = r:h ) 11...35V DC; R <50 Ohm |.
- — RHL_INKd 3
EE16-FP3xxx EE16-FP6xxX
+
power supply - power supply * .
15...35V DC - 20...35V DC; R <500 Ohm FZHE J
19...29V AC - onol ] 0B 11...35V DC; R <50 Ohm |. ‘ 2
- — RHL_IIK 3
Tpassive | |08 3
T passive | |RICN 4
T passive | [0} 4
T passive | |RION 5
Ordering Guide
MODEL OUTPUT T-Sensor HOUSING PROBE LENGTH | FILTER
(only model FP) (according to “A”)
humidity + 0-10V 3) Pt 100 DIN A (A) wall mounting  (A) 50 mm (1.97) ) membrane filter 1)
b 4-20 mA (6) Pt 100 DIN B (B) duct mounting (B) 200 mm (7.9 (5) sintered stainless
nuite s Q) Pt 1000 DIN A (©) steel filter @3)
humidity + .
temperature  (FP) Pt 1000 DIN B () metal grid (6)
passive others on request
EE16-

Order Example

EE16-F3A21

model: humidity transmitter

output: 0-10V

housing: wall mounting

probe length: 50 mm (1.9")

filter: membrane filter
EE16
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Vostermans

Multifan &2

Greenhouse Fans
16”7 & 20”7

Application:

Designed for heavy duty, high
moisture laden ventilation and
circulation in a greenhouse.

Component Specifications:

Fan housing, impellers, and motor all white.
Vostermans limited 3-year warranty on motor.
TEAO, severe duty motor.

Class F insulation for temperatures to 155 degrees F.
Permanently lubricated, sealed ball bearings,

The motor is C-UL recognized.

Wash down ready for wet applications or outdoor use.
Impact resistant, polypropylene housing and blades.
Corrosion resistant hardware.

Fan housings are stackable.

Variable speed, with optional speed control.

Also available in 3 phase by request.

Performance Specifications:

Part # Impeller | HP | Volts | Amps | Watts | RPM | CEM | Sound | Throw [ Weight | Height | Width | Depth
Dia. @23’ *
dB(A)
T4E4005M81100 16” 1/4 | 120 2.6 290 1,600 | 3,294 50 171’ 27Ibs. |20.25” |20.25” |12.25”
T4E4001M81100 16” 1/4 | 240 1.2 280 1,600 | 3,310 50 171’ 27Ibs. |20.25” |20.25” |12.25”
T4E5003M81100 207 1/3 | 120 3.6 410 1,600 | 4,765 55 197’ 38lbs |[24.50” |24.50” |13.00”
T4E5002M81100 207 1/3 | 240 1.6 370 1,600 | 4,850 55 197’ 38lbs |[24.50” |24.50” |13.00”

*Throw is the distance in which the air velocity is still 1.6 ft/sec.

Vostermans

Vostermans Ventilation Inc.

2439 South Main St.

Multifan 22

Bloomington, IL. 61704 Ventilation
Tel. 309-827-9798 or 800-458-5532
Fax 309-829-1993 1“' "

Ventilation @us.vostermans.com

Ventilation Parts

www.vostermansusa.com

3/30/09



50 Hertz

50 HERTZ MOTORS
) SINGLE PHASE

50 HZ - SINGLE PHASE

General Specifications:

50 Hz single phase designs produce full rated HP on 50 Hz
power supply. Designed for general purpose application.

Electrical Features:

High efficiency energy saving designs. Centrifugal switch
specifically designed for 50 Hz service. Conduit box with leads.
Torque at rated HP on 50 Hz power supply is 20% greater than
the running torque of a 60 Hz motor. All 180 and 210 frame Rolled c €

CONFORMITE

Steel motors have Class F Insulation.
EUROPEENE

SINGLE PHASE - DRIP-PROOF ° RIGID BASE ° IP22 SINGLE PHASE ° TEFC ° RIGID BASE - IP54

RPM App. Over- FL. “c” App. Over- F.L. “c”
50 NEMA Catalog List Disc.  Wgt. load Amps Dim. NEMA Catalog List Disc.  Wgt. load Amps Dim.
HP Hz Frame Number Price  Sym.  (Ibs.) Voltage Prot. 220V (Inches) Frame Number Price  Sym. (lbs.) Voltage Prot. 220V (Inches)
1/3 2850 | ... 56 113916 $339 A 25 110220  None 32 10.81
1425 | 56 110394 $368 A 22 110/220 None 32 988 s 110423 429 A 24 110/220 None 32 10.81
1425 | ... 56 113908 433 A 26 110/220  Man. 32 10.81
1/2 2850 | 56 113901 329 A 25 110220 None 3.8 1034 5 113917 362 A 27 110/220 None 3.8 11.31
1425 | 56 110395 466 A 25 110/220 None 41 1038 +5p 110064 492 A 25 110/220 None 41 1131
1425 | ... 56 113909 492 A 29 110/220  Man. 41 11.31
3/4 2850 | 56 113902 412 A 27 110220 None 56 1034 &g 113918 412 A 29 110/220 None 56 11.31
1425 | 56 110396 559 A 30 110/220 None 59 1088 &g 1100657 563 A 32 110/220 None 59 11.81
1425 | ... 56 113910 584 A 32 110/220  Man. 59 11.81
1 2850 | 56 113903 457 A 31 110220 None 6.6 10.84 54 113919 478 A 32 110/220  None 66 11.81
1425 | 56H 1103970 616 A 35 110/220 None 6.4 11.88 56H 1100660 677 A 38 110/220 None 6.4 12.81
1425 | ... 56 113911+ 677 A 34 110/220  Man. 6.4 1231
1%2 2850 | 56H 113904 587 A 37 110220 None 8.6 11.84 5gH 113920 629 A 44 110/220 None 8.0 13.31
1425 | 56H  110398*C 694 A 43 110220 None 84 1235 5pH 110424t%0 767 A 47 110/220  None 86 13.31
1425 | ... 56H  113929t% 700 A 49 110/220 Man. 86 13.31
2 2850 [ 56H 113905 719 A 42 110/220 None 10.7 1234 56HZ  1139281H 761 A 44 110/220 None 10.7 13.76
1440 | 182T 131553 835 B 70 220 None 11.8 13.69 182T 131556 1151 B 95 290 None 11.2 15.96
1440 | ... 182T 131600 1136 B 71 220 Man. 120 14.96
3 2850 | 56H 113937t 852 A 47 220 None 124 1284 145  121070t+ 936 B 50 220 None 124 12.84
2850 | ... 56H  1139361% 936 A 48 220 None 12.4 13.81
1440 ( 184T 131554 954 B 80 220 None 16.8 14.69 184T 131557 1644 B 98 220 None 159 16.96
1440 [ ... 184T 131601 1618 B 98 220 Man. 159 16.96
5 2850 | ... 184T  131638% 1083 B 98 220 None 205 17.46
1440  184T 131555/ 1952 B 95 220 None 232 1569 184T 131578+« 2085 B 103 220 None 21.0 17.46
1440 | ... 213TZ 140475+ 2095 B 163 220 Man. 245 18.71

SINGLE PHASE ° DRIP-PROOF * RESILIENT BASE ¢ IP22 SINGLE PHASE ° TEFC » C FACE LESS BASE - IP54

RPM App. Over- FL. “c” App. Over- FL. ‘c”
50 NEMA Catalog List ~ Disc. Wgt. load Amps Dim. NEMA Catalog List Disc.  Wgt. load Amps Dim.
HP Hz Frame Number Price  Sym. (lbs.) Voltage Prot. 220V (Inches)  Frame Number Price  Sym.  (lbs.) Voltage Prot. 220V (Inches)

1/3 2850 | 56 114222 $287 A 24 110/220 None 32 10.82

1425 | 56 114223 376 A 24 110220 None 32 10.81 ..
1425 | ... . 56C 113921 $442 A 22 110/220 Man. 32 10.81

1/2 2850 | 56 114224 33% A 26 110220 None 3.8 1132 56C 113912 380 A 25  110/220 None 3.8 11.31

1425 | 56 114225 469 A 27 110220 None 4.1 1131 ..
1425 | ... . 56C 113922 505 A 29 110220 Man. 41  11.31

3/4 2850 | 56 114226 408 A 28 110220 None 5.6 11.32 56C 113913 422 A 28  110/220 None 5.6 11.31

1425 | 56 114227 560 A 31 110220 None 59 11.81 ..
1425 | ... . 56C 113923 578 A 31 110/220 Man. 5.9 11.81

1 2850 |56 114228 464 A 31 110220 None 6.6 11.82 56C 113914 520 A 32 110/220 None 6.6 11.81
1425 | 56 114229 617 A 35 110220 None 6.4 1231

1425 | .. . 56C 113924t 609 A 34 110220 Man. 64 1231
% 2850 | .. .. 56C 113915 676 A 43 110220 None 80 1331
1425 |56H  114231% 693 A 42 110220 None 84 1332 ..

1495 | . . 56C  113925t% 738 A 42  110/220 Man. 86 1331
2 2850 .. .. 145TC  1200901% 780 B 47 110/220 None 86 13.75

1440 |56H 114233t 845 A 49 220  None 96 1382 ..

1440 | .. . 182TC 131509 1164 B 70 220 Man. 120 14.97

B Combination 56HZ base has mounting holes for NEMA 56 and 143-5T and a standard NEMA 145T frame shaft of 7/8" diameter.
0 Combination 56H base motors have mounting holes for NEMA 56 and NEMA 143-5T and a standard NEMA 56 shaft.

¥ Capacitor start/capacitor run design for reduced amperage, others are capacitor start/induction run.

1t Class Finsulated.

Clearwater Tech - Phone: 800.894.0412 - Fax: 208.368.0415 - Web: www.clrwtr.com - Email: info@clrwtr.com



50 HERTZ MOTORS -
THREE PHASE m

®
a1
o
50 HZ - THREE PHASE THREE PHASE * TEFC ° RIGID BASE ° IP54 cIDE
General Specifications: RPM _ A L % © 1
50 NEMA Catalog Ll_st Disc. Wgt. Amps  FL. Dim.
-‘Irgt?”deNdoseddfan COO('jed, KW/HP  Hz | Frame Number Price  Sym. (lbs.) Voltage 380V. Eff. (Inches)
-lead motors designe: 7
specifically for 50 Hz service. 0.18/a 142548 102685 $357 A 19 220/380/440 1.00 56.0 9.06
These motors are intended for 0.25/1/s 2850 |48 102686 356 A 19 220/380/440 0.80 60.0 9.93
equipmept built in Noyth America 142548 102688 429 A 19 220/380/440 1.10 65.0 9.31
and destined for use in 50 Hz 1425(S56 102183 401 A 19 220/380/440 1.10 650 9.69
service areas of the world.
0.37//2 285048 102690 412 A 20 220/380/440 1.00 69.0 10.43
;:at“’ETE:MAf t 1425 |48 102692 485 A 20 220/380/440 140 72.0 9.81
ese rame motors are
designed to North American performance standards, but for 50 Hz 14251556 Jerses it A 20 2201380440 140 720 1019
service. Suitable for 220/380 volt, 50 Hz, or 440 volt, 50 Hz, three 1425 |56 1143040 482 A 25 220/380/440 1.02 78.0 10.38
phase power. Torques exceed NEMA performance standards for 0.55/3/4 2850 |56 114306 436 A 24 220/380/440 1.75 72.0 10.81
SDpeeSégdr; B motors and produce the full rated horsepower at 50 Hz 1425 |56 114307 514 A 27 220/380/440 1.85 74.0 11.31
’ 0.75/1 2 114308 2 A 2 220/380/440 2.40 71.0 11.31
Construction meets IEC, IP54 degree of protection standards and / 8506 523 6 0/380/440 0 0 118
utilizes external fan cooling (IEC cooling method 1C41). Gasketed ]igg ?EST 1;‘11332 g}g é gg gggggg;ﬁg 388 ;;8 11;%
conduit box is in the North American standardized F1 location, with : : :
leads. 1.1/1'/2 2850|145T 121097 538 B 34 220/380/440 2.90 80.0 12.76
All 180 and 210 frame Rolled Steel motors have Class F Insulation. 1425(145T 121093 538 B 40 220/380/440 3.30 755 12.75
1.5/2 28501457 121094 582 B 42 220/380/440 3.60 80.0 12.76
C 1425|145T 121095 609 B 40 220/380/440 3.65 81.5 13.25
c € El?l:longEwETE 2.2/3 2850(182T 131480 751 B 58 220/380/440 4.80 82.5 13.46
14251182T 131459 718 B 64 220/380/440 4.70 84.0 13.46
B

3.7/5 2850 [184T 131481 886 76 220/380/440 7.40 84.0 14.46
1425 (184T 131454 819 B 82 220/380/440 8.10 85.0 15.46

@ These motors are totally enclosed, non-ventilated, IEC cooling method 1C40.

THREE PHASE * TEFC * C FACE LESS BASE - IP54

RPM App. F.L. % “c”

50 NEMA Catalog List  Disc. Wgt. Amps  F.L. Dim.
KW/HP Hz | Frame Number Price Sym. (lbs.) Voltage 380 V. Eff. (Inches)
0.18/1/4 1425 |S56C 102184  $380 18 220/380/440 1.00 56.0 9.44
0.25/1/3 2850 |S56C 102687 374 19 220/380/440 0.80 60.0 10.31

1425 [S56C 102689 410 19 220/380/440 1.10 65.0 9.69
1425 |56C 114889 439 18  220/380/440 1.10 68.0 10.31

0.37/1/2 2850 [S56C 102691 434 20 220/380/440 1.00 69.0 10.81

1425|556C 102694 482 20 220/380/440 1.40 72.0 10.19
1425 [56C 114891 486 20 220/380/440 1.15 73.0 10.81

950 |56C 114892 538 28  220/380/440 1.50 68.0 11.31

0.55/3%/4 2850 |56C 114893 436 24 220/380/440 1.75 72.0 10.81
1425 |56C 114894 520 27  220/380/440 1.85 74.0 11.31

0.75/1 2850 |56C 114895 526 26 220/380/440 240 71.0 11.31

1425 |56C 114896 542 28  220/380/440 2.00 77.0 11.31
1425 [143TC 121272 542 31 220/380/440 2.00 77.0 11.75

950 [145TC 121273 623 39 220/380/440 2.65 73.0 13.25
1.1/1'/2 2850 [143TC 121274 559 33  220/380/440 290 80.0 1225
1440 [145TC 121275 567 37 220/380/440 3.30 755 1275
1.5/2 2850 |145TC 121276 560 41 220/380/440 3.60 80.0 12.75
1440 [145TC 121277 610 40 220/380/440 3.65 815 13.75
22/3 2850 (182TC 131505 765 59  220/380/440 4.80 825 13.97
1440 [182TC 131506 710 63 220/380/440 4.70 84.0 13.97
3.7/5 2850 (184TC 131507 905 75 220/380/440 7.40 84.0 14.47
1440 |184TC 131508 810 82 220/380/440 8.10 85.0 15.47
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SPECIFICATIONS QSO-S Par Photon
Flux Sensor

Flux (PPF) in umol m™ s™'. from a field of view of 180 degrees. It is
completely water proof, submersible, and designed for continuous
outdoor use.

The QSO-S PAR Photon Flux sensor measures the Photosynthetic Photon

The cosine-corrected head has a domed diffusion disk for improved self-
cleaning. The diffusion disk is composed of characterized pigments for
improved spectral response. Accurate measurement depends on cleanliness of
the lens, and installation at horizontal (180°). A leveling plate is included for
accurate installation.

For use with the Em50 Data logger.

Conversion:
Sensors are calibrated for outside use.

Materials

Anodized aluminum with acrylic lens.

Wiring Instructions

Attach the sensor to a meter or datalogger that can
I@T display or record a mV output.

The sensor is self-powered.
DO NOT attach the sensor to any power source

INTERNATIONAL

ICT International Red: positive (signal from sensor)
Pty Ltd Black: negative (signal from sensor)
PO Box 503 Clear: shield/ground
Armidale NSW 2350
AUSTRALIA
Ph: [61] 2-6772-6770
Fax: [61] 2-6772-7616

sales@ictinternational.com.au
www.ictinternational.com.au

www.ictinternational.com.au/qsos.htm
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The role of light In the
orowth and
development of plants

Horticulture

Plant growth (photosynthesis) is not then determined by
lux or energy, but by the photons from the blue to red
(400700 nm) part of the spectrum. This is called growth
light! For horticulture, natural daylight (global radiation) is in
most cases measured in terms of energy (] orW) with a
solar meter. This meter is generally positioned on top of
the greenhouse. The value of global radiation is important
for climate and humidity control in the greenhouse.
Agrolite XT lamps are specially developed for maximum
growth light and are among the most efficient light sources

available for horticulture.

Benefits

* Control the light period by extending the natural day length with
artificial light.

* Supplements daylight in greenhouses with "growth-light".

* Replaced daylilght with artificial light for ultimate climate control
(cultivation without daylight).

Features

* High lumen and growth light maintenance safeguards a constant crop
quality and quantity over life.

» Ceramic discharge tube with PIA technology for long and reliable
lifetime.

* Simple and robust construction for enhanced reliability and longer
life.

* Available in 400 and 600 watt(230V,347V,480V) versions.

Application
* |deal for growing vegetables and flowers.

PHILIPS

sense and simplicity



Horticulture 2

Related products

Dimensional drawing

=
Product A (Min) A (Norm) A (Max) C(Max) D (Max) L (Norm) O (Norm)
SON GreenPower CG T 600W E39 - - - - - - 102
SON GreenPower CG T 400W E39 - - - - - - 83
SON GreenPower 600W 480V Mogul - - - - - - 120
SON GreenPower 600W 347V Mogul - - - - - - 102
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Horticulture 3

Photometric data

Power

Compare table

Product Full product name Bulb Bulb Base Oper- System Color Voltage Watts Lamp Lamp
number Finish ating Description Code Voltage Current
Position EM

404889 MASTER GreenPower CG T 600W  T14 1/2  Clear Mogul  Universal External Ignitor 220 230 600 115 63
Mogul 1SL

404871 MASTER GreenPower CG T 400W  T14 1/2  Clear Mogul  Universal External Ignitor 220 230 400 113 4.230
Mogul 1SL

404905 MASTER GreenPower 600W 480V T14 1/2  Clear Mogul  Universal System 480V 220 480 600 208 3,620
Mogul 1SL

404897 MASTER GreenPower 600W 347V T14 1/2  Clear Mogul  Universal System 400V 220 347 600 191 3,620
Mogul 1SL

Compare table

Product Full product Lamp Dimmable Chroma- Chroma- Color Life Life Life RatedAv- Cap-Base
number name Current ticity ticity Rendering to to to 5% gLife(See Tempera-
EL Coordi- Coordi- Index 10% 20% fail- Family Notes) ture
nate X nate Y fail- fail- ures
ures ures

404889 MASTER GreenPower - Yes 533 432 26 - 24000 16000 - 250

CG T 600W Mogul

15L
404871 MASTER GreenPower - Yes - - 20 (nom), 25 - 16000 12500 - 250

CG T 400W Mogul (max)

15L
404905 MASTER GreenPower - Yes 526 420 33 - 16000 12000 - 250

600W 480V Mogul

5L
404897 MASTER GreenPower - Yes 526 420 33 - 16000 12000 - 250

600W 347V Mogul

1L

Compare table

Product Full Bulb Color Design Mercury Lum Lamp Lamp Lumi- Lumi- Lamp Lamp Lum
number product Temper- Temper- Mean (Hg) Effi- Wattage Wattage nous nous Wattage Wattage Effi-
name ature ature Lumens Content cacy EM 25°C, EL 25°C, Flux Flux EL 25°C, EM 25°C, cacy
Rated Rated Rated EM EL Nominal Nominal Rated
EM 25°C, 25°C, EL
25°C Rated Rated 25°C
404889 MASTER 450 - 80960 30 147 605 - 88000 - - - -
GreenPower
CG T 600W
Mogul 1SL
404871 MASTER 450 - 53820 20 140 420 - 58500 - - - -
GreenPower
CG T 400W
Mogul 1SL
404905 MASTER 450 2040 80500 £y 142 595 - 84500 - - - -
GreenPower

2011, February 24
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Horticulture 4

Product Full Bulb Color Design Mercury Lum Lamp Lamp Lumi- Lumi- Lamp Lamp Lum
number product Temper- Temper- Mean (Hg) Effi- Wattage Wattage nous nous Wattage Wattage Effi-
name ature ature Lumens Content cacy EM 25°C, EL 25°C, Flux Flux EL 25°C, EM 25°C, cacy
Rated Rated Rated EM EL Nominal Nominal Rated
EM 25°C, 25°C, EL
25°C Rated Rated 25°C
600W 480V
Mogul 1SL
404897 MASTER 450 2040 80500 42 144 608 - 87500
GreenPower
600W 347V
Mogul 1SL

© 2011 Koninklijke Philips Electronics N.V.

PH I I.I PS All rights reserved.

A Specifications are subject to change without notice. Trademarks are the property of Koninklijke
-~ Philips Electronics N.V. or their respective owners.
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TTC25

Triac controller for electric heating
3 phase 230V or 400V, 25A

TTC25 is a controller for controlling 3-phase electric heating batteries. TTC25 is a controller which provides a

high degree of versatility at a reasonable price.

*  The same unit for 3-phase 230V and 3-phase 400V.
Automatic voltage adaption.

= Can control both star-connected and delta-connected

loads.

*  Pl-control for constant supply air temperature control

and P-control for room temperature control with
automatic function adaption.

*  Minimum and maximum limits adjustable.

= TTC25 is a complete controller for use with
Regin temperature sensors.

* TTC25Xis controlled by a 0 - 10V signal from
another controller.

Function

TTC25 is a 3-phase triac controller for controlling
electric heating up to 25 A. It is made for DIN-rail
mounting in an electric cabinet or other enclosure.
TTC25 is to be connected in series between power-
supply and an electric heater and can control both Y-
and Delta- connected loads. TTC25 can also control
assymetrical Delta-loads.

Function

The controller pulses the entire power output ON/OFF.
The controller utilices time-proportional control, the
ratio between On-time and Off-time is varied to fit the
prevailing heating requirement. E.g. ON = 30 sec. and
OFF= 30 sec. gives 50% output power. The cycle-time
(the sum of on-time and off-time) is adjustable 6-60 sec.

This control accuracy contributes to reduced energy
costs and to the increased comfort of an even
temp-erature. Since the current is switched by semi-
conductors (triacs) there are no moving parts that can
wear out. As the current is switched at zero phase angle,
network disturbance is eliminated.

TTC25 automatically adapt control mode to suit the
dynamics of the controlled object.

Supply air temperature control

For rapid temperature changes, TTC25 will work as a
Pl-controller with a fixed proportional band of 20K and
a fixed reset time of 6 minutes.

Room temperature control

For slow temperature changes, TTC25 will work as
a P-controller with a fixed proportional band of 2K.
When running room temperature control the supply
air temperature can be maximum and/or minimum
limited.

Controlling larger electric heaters

At larger loads TTC25 can be combined with step
controller TT-S4/D or TT-S6/D.

See under section 2.

TTC25X
This controller has to be controlled by a 0 - 10V
signal from another controller.

section position

1-305
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‘ Models

TTC25
TTC25X

Triac controller for Regin NTC sensors.
Triac controller for external signal 0-10 V DC only .

‘ Technical data

General

Supply voltage

Power output
Ambient, running
Ambient, storage
Humidity

Dimensions (w x h x d)
Form of protection

CE

Control unit parameters TTC25

Proportional band
Reset time
Proportional band

Ind

icator

Sensor inputs

Setpoint

Signal input
Signal output
Setting options
Setpoint
Minimum limits
Maximum limits
Cycle time
Night set-back

TTC25X
Input

3-phase 210-255/380-415 V AC 50-60 Hz. Automatic adaption.

Maximum 25A/phase. Minimum 3A/phase. Both Y- and Delta- connected loads.
0...40°C with no condensation. N.B. TTC25 generates 50W

-40 - +50°C.

90% RH maximum.

192 x 198 x 95 mm.

IP20

This product conforms with the requirements of European EMC standards CENELEC
EN 50081-1 and EN 50082-1, European LVD standards IEC 669-1 and IEC 669-2-1
and carries the CE mark.

(Supply air temperature control) 20K, fixed.

(Supply air temperature control) 6 minutes, fixed.

(Room temperature control) 1,5 K, fixed.

LED that is lit when power is pulsed to the heater.

Two (2) inputs for main sensor and maximum/minimum sensor.

See Section 6-100 for choice of sensor. N.B. Max/min sensor must be 0...60°C.
Selectable, either internal setpoint potentiometer or external setting device.

0 - 10V DC when running against other controllers.

0-10 V connected to the output unit by wire strap (terminals 7-9).

0 - 30°C, adjustable. The choice of sensor determines the controller setpoint range.
0 - 30°C, adjustable.

20 - 60°C, adjustable.

6 - 60 seconds, adjustable.

Possible by using Night Set-back unit NS/D , see datasheet section 1 position 325.

Only for external input signal 0-10 V DC with adjustable cycling time. No internal
control unit. No min- or maximum limiting, all other technical data as above.

‘ Dimensions and wiring

—
w

Igctory mounted wire strap between 7 and 9
Model TTC25X does not have terminals 1-7.

|—‘|—
N =

©|oo[~[ofo] afeln[~[H IR 6

IN —« TTC25 TG-R430 TTC25
Supply voltage External setpoint device
:E o } upply voltag ; 3 Room sensor with ; ﬂ P
— . )
2| setpoint settin
UT— 7 Power output 3 P g 3 Main sensor
UT— ; max. 3x25A 4 1 4 ; ain senso
utT—
- } Ground
_ Switches:
95—7 ‘ 195 ‘
r ‘ ‘ 1 - Setpoint:
T Up: Internal setpoint.
) Down: External setpoint.
Main sensor ey 2 - Min. temp. limit.:
Up: Active.

Min./max. limit. sensor 200 Down: Not active.
O.utput signal 0-10V from contr. part ap-):’\ii)t(i-vt:mp. limit.
Signal neutral Down: Not active.
Control signal 0-10 V to power part The min. and max. limit.

-

functions can be active
simultaneously.

i~
Head Office Sweden Sales Offices _—~ REGIN
Phone: +46 31 720 02 00 France: +33 141710034 Hong Kong: +852 24 07 02 8l ~
Web:  www.regin.se Germany:  +49 30 77 99 40 Singapore: ~ +65 67 47 82 33
Mail: info@regin_se Spain: +34 9' 473 27 65 THE CHALLENGER IN BUILDING AUTOMATION





