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ONSOz

ikibinli yillarda insanoglunun enerji ihtiyact her zamankinden fazla onem kazanmustir.
Teknolojik gelismelerin artan hizina bakildifinda, bu ibtiyacin ileride daha da artacagim
soylemek tahminden ote bir gercefi ortaya koymak olur.Bu nedenle kullanilan enerjiden
optimum seviyede faydalanmak artik bir insanhik gorevi olmaktadir.

Genel adiyla bina otomasyonu da bir yoniiyle konfor ve giivenligi saglayici faydalar sunarken
bir yoniiyle de isitma ve sogutma igin kullamlan. enerjiyi optimize ederek enerji tasarrrufu
saglamaktadir.

Bu konuda galiyma yapmaya beni tegvik eden ve yardumm benden esirgemeyen degerli
hocam Sayin Dog. Dr. Eyiip AKARYILDIZ basta olmak {izere, bana g¢aligmamda kolayhik
saglayan halen elemam oldugum HSK A. §.” ne, degerli katkilanyla bana destek veren
ONTROL A.S.” den Saymn Pelin MAKTAV’ a , EKUR OTOMASYON A.S.” den Saymn
Didem KUSKAN’a, LARA SOFT BILGISAYAR SISTEMLERI’ ne, TALYA OTEL’ e ve
bu siire zarfinda maddi ve manevi destekleri ile her zaman yammda olan kardeglerime,
anneme ve babama sonsuz tesekkiirlerimi sunanm.

Serkan OZUBEK
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OZET

Otomatik kontrol sistemleri giiniimiizde hem yurdumuzda hem de diinyada enerji tasarrufu, -
zaman kaybin 6nlenmesi, konfor gartlammn. saglanmasi ve giderlerin en aza indirilmesi
agisindan biiyik Onem kazanmugtir. Artik 1sitma-sogutma ve klima sistemlerinin kontrol
edilmesinde elektronik beyinler kullamlmaktadir. Elektronik: teknolojinin gelismesiyle klima
sistemlerinde ilerleyen yillarda ¢ok hizh gelismeler yagayacagimiz anlagilmaktadir. Konu ile
ile ilgili olarak gelisen ve stiratle degigen diinyadaki teknolojik: gelismeleri iyi takip edip, en
kisa siirede tlkemize getirip sistem tasarimi.yapmak zorundayiz.

Caliymamda genel olarak otomatik kontrol sistemi prensipleri, kullamlan elemanlarin

aciklamalarinin yam sira Antalya’da bulunan Talya Otel projesi igin hazirlanmug olan bina
otomasyonu dataylan da bulunmaktadir.
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ABSTRACT

Automatic control systems has a great deal of importance all around the wotld, avmdmg
waste of time and energy to maintain more comfortable life standarts and minimize the
heating-cooling outlays Improving technolegy use eletronic memory and proceesors in
heatm—coohng and air conditioning systems. It seems improving electronic technology, will
develop heating-cooling systems-much in near future. What we have to do is, to moritor the
developments arid use théfh in our country by designing systems in such technologies.

In my study, 1 gave general information about automatic control systems pnnclples control
components and also the building management sysytem details for the Talya Hotel pI‘O_]eCt in
Atfitalya.



1. GIRIS

1.1. Otomatik Kontroel Tarihgesi

Otomatik kontrol tarihi, 1750’ de James Watt’ mn bubar makinas: igin geligtirdifi hiz
regiilatorii ile baglar. Uygulamada ortaya ¢ikan kararh rejim sapmalanm gidermek igin,
sezgisel bigimde mekanik integrator de bulunmus, bu da teorik agidan incelenmesi gereken ilk
sorunu, buhar makinasimn integral kumanda altindaki kararsizlik sorununu ortaya ¢ikarmugtir.
Otomatik kontroliin mekanik regiilatorler diizeyindeki uygulamalannm, ozellikle elektrik
giicii iretimi ve iletiminde kullamlmasiyla, gelismesine karsin, regulatorler tzerine ilk
bilimsel yayina yaklagik bir asurhk deneyimden sonra rastlanmaktadir. Otomatik kontroliin
heniiz sezgi, sagduyu ve sanat diizeyinde kaldig1 bu dénemde uygulamalarla ne kadar i¢ ice
oldugunun en giizel 6rnegi ucan makinalanin daha baglangicinda, 1900 yilinda gelistirilen
otomatik pilot diizenegidir.

Otomatik kontrolun giderek daha karmagik iiretim sistemlerine uygulanmasiyla kararhlik,
verim ve performans kavramlan 6nem kazanmug, bu alandaki teorik ¢aligmalan ve bilimsel

yaymlan hzlandirmigtir.

Gerek uygulamanin ‘gerekse teorinin geligiminde bir diger kilometre tasi transistoriin
bulunmasi ve ik bilgisayarlanin ortaya ¢ikmasidir. Bilgi iglemi elektronik devrelerle
gergeklestirilmeye baglanmug, insan faktoriine bagh hatalann  kesinlikle Gnlenmesinin
gerektigi karmagik sistemlerde, merkezi kontrol birimlerinin kurulmasi, otomatik kontrol
alamnda yeni kavramlarin dogmasina neden olmustur. “Klasik” diye nitelendirilen kontrol

teorisi ve yontemleri bu dénemin triiniadir.

Elektronik teknolojisinde 1975 ten bu yana gozlenen olaganiistii gelisme, mikroiglemcilerin
ortaya ¢ikmasi, kapasiteleri, hizlan ve hassasiyetleri hergiin artarken maliyetlerinin daha hizh
bicimde diigmesi, “Modern Kontrol” denilen yontemlerin endiistriyel uygulamaya da

yansimasina yol agmigtir.

Giincel durumu kisaca oOzetlemek gerekirse, uygulamamn teorik birikkimi 5 yihk bir
gecikmeyle izledigi sOylenebilir. Yani teorinin karmagik ve daha soyut diizeyde olmasi
uygulamacilar trkitmektedir. Asil sorun, dnce teknolojideki giincel geligmelerin uygulamaya



gegmesi, sonra da eldeki teorik birikimin giincel teknoloji ile bagdastirnlmasindadir. Bu
sorunun  ¢ozimii ancak teorisyenlerin uygulama kosullarina egilmeleri, uygulamacilarin da

yeni kavram ve yaklagimlan diglamamalan ile saglanabilir.
1.2. Bina Otomasyon Sistemleri

Cok yakin zamana kadar bina otomasyon sistemleri; binalarda bulunan teknik sistemlerin
denetim ve emniyet fonksiyonlanna yonelik olarak kullaniiyorlardi. Fakat son zamanlarin
giincel konusu olarak herkes tarafindan bilinen, diinyadaki enerji rezervlerinin miktan ve
bunlanin tiketim ‘hizi bina ‘otomasyon sistemlerinin; 1sitma, havalandirma, iklimlendirme

sistemlerindeki enerji tasarrufuna gore tasarlanmasim saglamugtir.

Bina otomasyon sistemi, temel olarak her tiirli bina ve bina kompleksinde yer alan teknik
sistemlerin denetim ve kontrolunu saglayan elektronik bir kontrol sistemidir. Bina ve binada

bulunan teknik sistemlerin biytikligi ve ¢esitliligi bu sistemin dnemini arttinr.

Bina otomasyon sisteminin ulagabildigi teknik sistemleri soyle siralayabiliriz;
e Isitma, sogutma, havalandirma ve iklimlendirme sistemleri
e Gaz, su, buhar ve elektrik enerjisi igin gerekli tesisat ve ekipman (Trafolar, kesintisiz
gii¢ kaynag, jeneratorler, elektrik sayaglart vb.)
e Artik maddelerin uzaklagtinlmas: igin gerekli tesisler (Atik su, gaz, ¢op vb.)
e Emniyet tesisat1 (Hirsizlik, yangin vb.)
e Tagima tesisat1 (Asansorler, yiriiyen merdivenler vb.)
e Aydinlatma

e Binanin 6zel odalarimn giriginin ve ¢ikigmin kontrolu (Erigim kontrolu vb.)
1.3. Bina Otomasyonunun Faydalan
a-) Bilgi Verir :

Bina otomasyonu yardum ile denetim altinda bulunan biitiin sistemlerin, galiyma peryotlan

sirasinda olabilecek her tiirlii bilgi izlenebilir.



e Calisiyor / Calismuyor bilgisi (Pompa, fan vb.)

e (Cahigma siireleri

o Sicaklik, nem, basing, fark basing gibi sahadaki fiziksel biaytklik degerleri

e Angza ve alarm durumlan
Bu bilgiler aym anda, belirli araliklarla veya istege baghi olarak ekrandan okunabilecek ve
bilgisayann hafizasinda da depolanacaktir. Ayrica bu bilgiler anlik alarm bilgisi, alarm raporu

ve durum raporu olarak yazicidan alinabilecektir.
b-) Zaman Programina Gire Cahsir:

Sistemler belli bir zaman programina gore (gunlik, haftalk vb.) cahstinlacak ve
durdurulacaktir. Sistemler gerektifi zaman ¢ahgtinlip, durdurulabilecegi i¢in enerji tiketimi
azalacaktir. Kontrdl harici ¢ahgtirmalarmn izlenebilmesi ve bunlann bilgisayarin hafizasinda
depolanabilmesi, yonetim bilgisi digindaki ¢ahgmalann ne zaman ve kim tarafindan
yapildigimn tespitinde yardimer olacaktir.

¢-) Enerji Giderlerini Azaltir :

Asagida belirtilen otomatik programlan ile yakit, elektrik gibi enerji giderleﬁ minimuma
indirilir :

Gergek ayar degeri kontrolleri

Dis hava sicakligma bagh kontrol

Hizh 1sitma

Gece havalandirmas

Optimum cahistirma / durdurma

d-) Hatalan Azaltir :
Sistemlerin tek bir merkezden kontroli ile isletimde kolaylik saglanacak, ihmallerden dogan

hatalar minimuma indirilecektir.

¢-) Personel Sayisim Azaltir :
Cihazlann ¢alistinlmasi, durdurulmasi, denetimi ve kontrolii ile ilgili iglemler otomatik olarak
gergeklestiginden personel sayis1 azalacaktir.



f-) Koruyucu Bakim Tle Kesintisiz Hizmet Verir :

Cihazlanin c¢aliyma saatleri ayarlanarak, periyodik bakim programlan hazirlanabilecektir.
Periyodik bakim iglerinin (yaglama, temizleme, filtre degistirilmesi vb.) yapilmas: ile
cihazlarin ve sistemin verimi ve omrii artacaktir. Olusan arizalann istatistifi tutularak zayif
noktalarin dizeltilebilmesi saglanacaktir. Periyodik bakim ve anza istatistigi bilgileri birlikte
yorumlanarak, koruyucu bakim zamanlan belirlenebilecek ve ahinan 6nlemler ile kesintisiz
hizmet verilebilecektir.

g-) Cihaz Omriinii Arttinr :

Isletme hatalarmin minimuma - indirgenmesi, olabilecek hatalann en kisa tespit edilerek en
hizh sekilde ortadan kaldirlabilmesi sistemlerin Omriinii arttiracaktir. Anzalardan amnda
haberdar olunup aninda miidahale edilebileceginden, tamir ve bakim elemanlarimin verimliligi

artacaktir. Ayrica anzalarn diger cihazlara sigramasi da 6nlenebilecektir.

h-) Yedekli Cihazlarda Aym Calisma Siiresi Saglanir :
Yedekli galisgan pompa ve bunun gibi cibhazlarda sirali galistrma ile aym miktarda caligma

siiresi saglanabilir.

i-) Hizh Gozlem :
Sistemde fazla sayida bulunan klima santrallani ile elde edilmek istenen sicaklik ve nem
_ degerleni bilgisayar ekraninda surekli olarak gézlenebildigi igin istenen yeni set degerleri mzla

verilebilecektir.

J-) Sirali Devreye Alma :
Elektrigin kesilip geri gelmesi durumunda, yiiklerin devreye tekrar alinmasi sirasinda,
cektikleri yuksek akim nedeni ile enerji sisteminin agin yiiklenmemesi igin sistemdeki biiyiik

glicteki cihazlar belli bir siraya gore alinabilecektir.



2. BINA OTOMASYON SISTEMININ FONKSIYONLARI

2.1 Denetim

2.1.1. Rapor programlan

Binaya ait tiim teknik sistemlere uygulanabilen denetim amagh bir program olup, sistemden
alarm raporu, durum raporu, Ozet raporu gibi sistemin durumunu belirten pek ¢ok rapor-
almabilir.

Bu programda isitma, havalandima, iklimlendirme santrallarindaki vantilator, aspiratér,
nemlendirme pompast vb. cihazlanin galigma durum ve halleri goérilecektir. Bina otomasyon
sisteminin denetimi altinda bulunan biitiin sistemlerin ¢aligma periyotlan sirasinda olabilecek
her tirli bilgi ( ¢alisiyor / galigmiyor; sicaklik, nem gibi sahadaki fiziksel biiyiiklik degerleri;
vana ve damper motorlanmn yiizde olarak konumlar; sistemin enerji titkketim degerleri; depo
seviyeleri vb. ) aym anda veya belirli araliklarla ya da istege bagh olarak okunabilecek ve

yazici ile yazilacaktir.

2.2. Kontrol

Adindan da anlagilacagi gibi sistemlerin veya bunlann bazi kisimlaninin gahgtinlmast /

durdurulmas: ve ayar degerlerinin istege baglt olarak degistirilmesidir.

2.2.1. Reaksiyon (tepki) programlar

2.2.1.1. Zamana gore anahtarlama program

Belli zamanlarda (ginliik, haftahik, tatil vb.) sistemde belli reaksiyonlarin gergeklesmesi
istendiginde kullanilir.

2.2.1.2. Cahsyma reaksiyon programm

Zamana goOre anahtarlama programu gibidir. Yalmzca burada anahtarlama ya da kontrol

igleminde sebep zaman degil, sistemin c¢ahymasmda olusan bir degisikliktir. Ornegin;



iklimlendirme sisteminde fanin durmasi, sistemin ¢ahgmasinda olugan bir degisikliktir. Iste bu
degisim kargisinda, énceden diigiiniiiip hazirlanan g¢aliyma reaksiyon programu ile sistemde

gereken onlemler hemen alinacaktir.

2.2.2. Sistemi sirah olarak devreye alma program

Bu program ile, O6megin, klima santrallanmin devreye alinmasinda once fanlar devreye
alinacak, daha sonra sirah olarak isitici ya da sogutucu ve diger iiniteler g¢ahgacaktir. Bu
program ilk ¢aligtirma iginin bu sirah kontrolunu manuel olarak kullamiciya birakmayacak,
kendisi bir kere programlandiktan sonra otomatik olarak yapacaktir. Sistemi bu gekilde

otomatik devreye alma , olugabilecek hatalan onleme agisindan 6nemlidir.
2.2.3. Otomatik kontrol programlan

Klima santrallarinin otomatik kontrolu agagidaki programlar gergevesinde yapilabilecektir;

e Ufleme havast sabit sicaklik degeri kontrolu.

e Dig hava kompanzasyonlu iifleme havasi sabit / degistirilebilen sicakhk degeri
kontrolu

e Dig hava sicakhigina bagh olarak damper konumlarinin kontrolu.

e Kangim havast sicakligi kontrolu.

e Fark basing kontrolu.

e Entalpi kontrolu.(Dig hava damperini kontrol ederek dis havanin entalpisinden
optimum yararlanma.)

e Ufleme ve déniis havasmm limitlenmesi.
Aynica, kontrol nitelerinin tim parametreleri, programlar ile otomatik olarak
degistirilebilecektir. Omnegin, dis hava sicakhign deferine gore ayar degeri oldukga esnek
bigimde degistirilebilecektir.

2.2.4. Acil gii¢ kaynagi programm

Elektrik kesilmelerinde otomatik olarak jeneratorii devreye sokan programdir.



2.2.5. Kademeli olarak devreye alma program

Bu program elektrik kesilip geri geldiginde, zamana bagimli devreye alma programm ve acil
durumda, brans devrelerini dikkate alarak, elektirik kesilmeden oOnceki durumu kademeli
olarak yeniden saglayacaktir.

Enerji sisteminin, yiklerin devreye alinmasi swrasinda gektikleri yilksek akim sebebiyle, agin
yiiklenmesi onlenecektir. Bu amagla sogutma grubu gibi yiiksek akim g¢ekebilen sistemler bu
programla stral olarak devreye alinabilecektir.

2.2.6. Maksimum yiik anahtarlama program

Harcamaya bagimh olarak degisen enerji fiyatlan (elektrik, su, gaz, siv1 yakit igin algak ve
yitksek tarife) ve degigken 1s1 yilkii kosullannda uygulanan gesitli enerji sistemlerinin

caligmastm optimize eder.

Daha evvelden tespit edilmig belli bir enerji harcamasimn tizerine ¢ikildiginda, maksimum
yik kontrol programi, segilebilir Oncelikli elektrik yiklerini devre dugt birakacaktir. Bu
yiikler; harcanan gii¢ maksimum sinirin altina distiigiinde, minumum / maksimum ¢aligma ve
kapali kalma zamam dikkate alnarak devreye sokulacaktir. Yani, bir sonraki donemde
maksimum yuk programu, simr degeri agilmaksizin yuklerin devreye alinabilecegini saptarsa,
uygun yiklere minimum kapali kalma zamam ve nominal degerleri gozoniine alarak enerji
verecektir. Yiiklerin devreye alinmasinda veya devre disi birakilmasinda minumum devrede

kalma ve maksimum devre dis1 kalma zamanlan (her yik i¢in segilebilir) dikkate alinacaktir.
2.3, sletimin Optimize Edilmesi

2.3.1. Degisik enerji kaynaklarimm koordinasyonlu kullanimi

Degisik enerji sistemleri ile degisik enerji kaynaklanndan yararlanma; st geri kazamm

sistemlerinin, depolama tanklarimin uygun kullammu ile igletme ve enerji giderleri optimize

edilir.



2.3.2. Optimum ¢ahstirma / durdurma zamam

Bina kullamlmaya baglandifinda yeterli konforu saglamak igin isitma / sogutma tesislerinin
mimkiin olan en geg zamanda gahgtinlmasim saglayacaktir. Optimum: galigtirma zamamm
tespit etmek igin sistem binamn spesifik parametrelerini gézoniine alir. Bu parametreler,
otomatik olarak ilk ¢ahiyma sathasinda tespit eder ve bunlann 11 yikinde degisiklikler
oldugunda hemen adapte eder, boylelikle de minimum enerji ile maksimum konfor sartlan

saglanmus olur.

Genelde, ¢ok kargilagilan- durum binalann isitma gereksiniminin giinde belli saatler iginde
olmasidir. Glinde sadece 8 saat istenen sicaklikta olmasi gereken bir binada, bu saat iginde
sicakhgin istenen degerde olmasi, 8 saat diginda ise en uygun minimum degerlerin korunmast
oldukga 6nemlidir.

Isitma sisteminin bu sartlan saglayacak en uygun sekilde ¢aligtinlmasi ile elde edilecek
tasarrufun boyutu % 20-25 olacaktir (Ercan, 1991).

2.4. Yénetime Destek

2.4.1. Cahsma zamanmn denetim programi

Sistemde belli tnitelerin galigma saatlerinin toplanarak, bu yolla 6nceden bakim programimn
hazirlanmasim saglayacaktir. Eger ¢aligma zamaninda simir degerler agiirsa program uygun
bir mesaj yaymlayacaktir.

Program, periyodik bakim igleri igin gerekli idari personel sayisuu azaltir. Periyodik olarak
bakim iglerinin yapilmast ile (6rnegin yaglama, temizleme, filtrenin degigtirilmesi v.s.) tesisin
veriminin devambl olmasi saglamir.

2.4.2. Ariza istatistik program

Program denetim ve kontrolu yapilan tim tesislerde daha evvelden belirlenmis periyodlar

icinde meydana gelebilecek anzalann istatistigini tutarak zayif noktalann dizeltilmesine
imkan verecektir.



2.4.3. Bekgi turunun denetimi programi

Bekgilerin kontrol etmeleri gereken yerleri daha evvelden belirlenmis zaman aracihifiyla,

dogru sirada ve yonde yapip yapmadig: saptanacaktir.

Program bina i¢inde takip edilmesi gercken rotay: tespit edip, binaya dagitilmis anahtar ile
kumanda edilen salterlerin yardim ile rotayr denetleyecektir. Aym anda 8 turun denetimi
miimkiin olacaktir.

2.4.4. Erisim kontrol program

Bu program, erisim kontrol okuyuculan ve sistemleri ile yatkili kigilerin binaya ve yetkili
olmayan kisilerin de uzak tutulmasin: saglayacaktir.
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3. BINA OTOMASYON SISTEMINi OLUSTURAN ELEMANLAR

3.1. Kontrol Sistemini Olusturan Elemanlar

Bina otomasyon sisteminin en temel islevi olan kontrol, bir mahale ait sicaklik ya da bir
damperin pozisyonu gibi belli bir fiziksel buyiikligin élgilmesi, degerlendirilmesi ve gerekli

kumanda sinyalinin iretilmesi seklinde ozetlenebilir. Sekil 3.1.°de geri beslemeli kontroliin
temel hali verilmistir.

— -
? _ TTAHRIK |

RUMANDA | gjoTEM
GIRIST

GERI BESLEME SINVALF DUYAR
. . - ELEMAN P

Sekil 3.1. Geri beslemeli kontrol

Gorildigi gibi duyar eleman, saha kontrol paneli ve tahrik elemamindan olusmustur. Asagida
bu elemanlara ait genel bilgiler verilmigtir.

3.1.1. Duyar elemanlar

Bina otomasyon sisteminde yaygn olarak kullandan duyar elemanlar sicaklik sensorleri,

basing sensorleri,nem sensorleri gibi elemanlardir.



il

3.1.1.1. Sicakhik sensorleri

Sicaklik sensérleri dlgtiikleri sicaklik degerini elektriksel sinyale gevirerek kontrol panellerine
iletirler. Duyar eleman olarak genellikle nikel elemanlar kullambr. Bu elemanlar nikel
malzemenin ince bir film seklinde 6zel hazirlanmg bir yiizeyin {zerine yerlestirilmesiyle
meydana gelmistir. Nikel elemanmn ozelligi sicakligy arttikga elektriksel direncinin artmasidir
(Sekil 3.2). Ni 100, Ni 200, Ni 500 gibi kullanim yerlerine gore farkh tipleri vardir. Rakamlar
bu elemanlarin 0°C de irettikleri potansiyometrik ¢ikis degerini ohm olarak gostermektedir.
Nikel elemanlar hem oda, hem de dig hava sicakligimn olgiilmesine elveriglidirler.

Sekil 3.2. Nikel elemanin sicaklik-direng degisimi

Oda tipi sicaklik sensorlerinin oda igerisinde monte edildi§i yer kontrol sisteminin
performansi agisindan onemlidir. Oda igindeki havanin sicakhmn en dogru sekilde
belirlenmesi i¢in oda tipi sensorler,

Oda tabanindan yaklagik 1.5 metre yiikseklige

Bir i¢ duvar lizerine

Radyator veya 1s1 iireten herhangi bir cihazin uzagina

Direkt giines 15151 almayan bir yere monte edilmelidir.
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Dis hava sicaklik sensorleri binann dig duvarlarina monte edilecek gekilde dizayn edilir.
Giines 1smindan korunmasi igin binanin kuzey veya kuzeybati duvarlarindan birine ve

pencere, baca gibi yerlerin uzagina monte edilmeleri uygundur.
3.1.1.2. Basing¢ sensorleri

Basing sensorleri bir gaz ya da sivi igindeki basing deSerini potansiyometrik sinyal olarak
kontrol paneline ileten elemanlardir. Iklimlendirme santrallerinde bir ifleme ya da egzost
famnm girig ve ¢tkis noktalan arasina baglanan fark basing sensorleri ile fanm gahsmasiyla
ilgili bilgiler elde edilir. Aym sekilde hava filtresinin girisi ve gikisi arasina baflanarak
filtrenin kirli olup olmadi1 bilgisi elektriksel sinyale gevrilir.

BASING
Sekil 3.3. Basing sensoriiniin yapisi

Calisma prensipleri, olgiilen basincin dogrudan bir koriige veya diyaframa etki etmesiyle
olusan oteleme hareketinin 6lgiim elemam igindeki potansiyometrenin direncini degistirmesi
seklindedir (Sekil 3.3.). Buradaki baglantilardan 1-2 veya 1-3 uglan kullamlarak artan veya
azalan degerlere gore kontrol yapilir. Bu gekilde basing sonucu olugan pozisyon degisimi
elektriksel sinyale doniiserek kontrol paneline iletilir.
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3.1.1.3. Nem sensorleri

Izafi nemi 6lgen elemanlar iki simfa ayriir. Mekanik ve elektronik nem sensorleri. Mekanik
sensorler nem oram degistifinde genigleyip biiziilebilen naylon bir duyar elemana sahiptir.
Naylon eleman havanin i¢indeki nemi absorbe edip, agia gikararak bir hacimsel degisime
ugrar (Sekil 3.4.).

Sekil 3.4. Mekanik nem sensoriiniin yapist

Elektronik nem sensorleri daha hizh ve hassastir. Bu tip sensorler nem oranminda meydana
gelen degigimi direng ya da gerilim degigsimi geklinde ¢ikig sinyali olarak verirler. Gerilim
¢ikigt veren nem sensorlerinin 15 V dc gerilim ile beslenen ve izafi nemle orantih 0-10 V dc
cikis veren tiplenn vardir. Elektronik nem sensoriniin g¢alijma prensibi Sekil 3.5°de
gorilmektedir.

Izafi nem sensérlerinin' kullamm yerlerine gére oda veya kanal tipleri mevcuttur. Oda tipi
olanlar oda, salon gibi genis mahallerde izafi nem degerinin izlenmesi igin kullamhir. Kanal
tipi olanlar ise iklimlendirme santrallerinde mahal havasinin izafi nem degerini kanal

havasindan izlemek i¢in kanal montajina uygun yapidadir.
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Sekil 3.5. Elektronik nem sensoriiniin yapist

3.1.2. Tahrik elemanlan

Tahrik elemanlan, elektrik veya pnématik enerjiyi 6teleme ya da dénme hareketine geviren
elemanlardir. Valf, damper gibi son kontrol elemanlanmn konumlanm gelen kumanda
sinyaline gore ayarlarlar. Pnomatik tabrik elemanlant genellikle oransal kontrol
uygulamalaninda kullanilir. Sekil 3.6’da pnomatik tahrik elemam ile bir kisma valfinin oransal

kontrolii goriilmektedir.

Tahrik odasinda hava basinci arttifinda asag: yonli F1 kuvveti artar ve yay kuvveti F2” yi
yener. Diyaframin asagi yonli hareketi ile valf kesiti kapanmaya baglar. Boylece kisma valfi,
donustiriciiye gelen havamn basmniyla orantih olarak debiyi azaltir ya da arttinr.

Pnomatik tahrik elemanlani benzer sekilde iklimlendirme sistemlerindeki hava damperlerini
de kontrol eder. Sekil 3.7°de normalde agik ve normalde kapal pnématik tahrik eleman ile

yapilan damper konum kontrolii gériilmektedir.
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Sekil 3.6. Pnomatik tahrikli kisma valfi

.&'CIK BMER

Sekil 3.7. Pnomatik tahrikli damper konrolit

Elektriksel tahrik elemanlan oransal ve ikili kontrol uygulamalarinda kullambir. $ekil 3.8.
tipik bir elektriksel damper kontroliinii gostermektedir.

Sekil 3.9.’da elektriksel tahrik elemanmn i¢ yapis1 goriilmektedir. Kontrol panelinden sinyal
geldiginde elektrik motoru, tahrik safim gevirerek damperin hareketini saglar.
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Sekil 3.8. Elektrik tahrikli damper kontrolii

Sekil 3.9. Elektriksel tahrik elemanmin i¢ yapist
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3.1.3. Saha kontrol panelleri

Kontrol panelleri - genellikle bina otomasyon uygulamasma uygun olarak geligtirilmig
mikroiglemei yapisinda elektronik cihazlardir. Bina otomasyom sistemlerinde kontroliin orta
kademesini olugturan kontrol panelleri, ilgili olduklann mahale ait biitiin bilgileri izler, kontrol

islemlerini gergeklestirir, anza ve alarm durumlanm izler ve diizeltirler.

Kontrol panellerine girig olarak gelen sinyaller, kontrolii yapilan mahalin ¢esitli noktalarina
yayilmig sicaklik, nem, basing sensorlerinden gelen analog bilgiler veya valf, motor ve
damperlere ait agik-kapali, ¢aligmakta-durmakta gibi bilgilerdir. Bu paneller, tizerlerinde
proglamlanmig olan kontrol programlan ile kendilerine gelen bu bilgileri daha 6nce girilmis
referans degerlerle kargilagtirarak uygun kumanda sinyalleri iiretirler. Bu kumanda sinyalleri
de tahrik elemanlan araciliiyla 6teleme ya da donme hareketine doniigerek bir valfin ya da

damperin konumunu ayarlar.

Kontrol paneli, iizerine programlanan kontrol algoritmalan uygulamasimn ozelligine goére
ikii  kontrol, oransal kontrol, integral kontrol, oransalt+integral ya da
oransal+integral+tiirevsel kontrol olabilmektedir. Ayrica bu kontrol panelleri {izerine enerji

yonetim programlan da programlanabilir..
Kontrol paneline gelen tiim analog ve dijital veriler ile panelin iirettigi tim kumanda sinyalleri
bilgi iletim kablolan ile dijjital olarak merkezi islem birimine iletilebilir. Aynca merkezi

bilgisayar tizerinden kontrol paneline miidahale de miimkiindiir.

Saha kontrol paneline gelen analog ve dijital giriy ve ¢ikiglarn neler oldugu asagida
belirtilmigtir :

Analog girisler :

Duyar elemanlardan gelen 6l¢iim degerleri, tim akim ve voltaj sinyalleri analog girig olarak
adlandinlir. Sicaklik, nem, basing farki, debi, seviye birer analog girigtir.
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* Analog cikislar :

Valf ve damper servomotorlarina, tim elektrik ve elektronik devrelere gonderilen kontrol
amach voltaj ve akim sinyalleri analog ¢ikigtir. Kontrol panelleri tarafindan tiretilen kontrol
sinyalleri genellikle 0-10 V veya 4-20 mA mertebelerindedir.

o Dijital girigler :

Donma termostatindan gelen 0 normal veya 1 alarm bilgisi ile diger tiim role, anahtar gibi
voltajsiz kontaklardan alinan agik ve kapah sinyal girigleri dijital giris olarak olarak
adlandinlir. Fark basing sensorlerinden, donma termostatindan, termik role kontaktorlerinden,

yangin panelinden gelen sinyaller dijital giriglerdir.

e Dijitaj cikislar :

Kontrol panelinden sisteme gonderilen tiim ag-kapa sinyalleri dijital ¢ikiglardir. Bu sinyaller
ile fan motorlar;, pompalar, iki konumlu damper motorlan, elektrikli isiticilar, aydinlatma

sistemi kontrolii saglamr.

Yukanda belirtilen her giris ve ¢ikig igin saha kontrol panelinin belleginde ayn birer adres
ayrimigtir. Kumanda, alarm, haberlesme, bilgi erigimi gibi tiim denetim ve kumanda iglemleri

bu adresler tizerinden gergeklestirilir.
3.1.4. Grafik gozlem merkezi (merkezi bilgisayar)

Grafik gozlem merkezi, otomasyonu yapilan binamn tiimi hakkinda bilgi ve programliarn
depolandigi, degerlendirildigi ve sistem iizerinde istenilen degisikliklerin yapilabildigi
tinitedir. Bu birimin yapisi binanin ve uygulamanin ozelligine gore degisiklik gosterir. En
temel halde yiiksek kapasiteli bir kisisel bilgisayar, yazici, haberlesme arabirimi ile grafik ve
gozlem Ozellikleri yuksek bir yazihmdan olusur. Bu birimde g¢alisgan operatér, kigisel
bilgisayar “ﬁzerinde yiklenmis olan bina otomasyon firmalann tarafindan geligtirilmis

yazihmlar ile binamn igletimi ile ilgili tim parametrelere erigebilir.
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Biiytik boyutlu sistemlerin otomasyonunda grafik gozlem merkezine ihtiyaca bagla olarak
ilave sistemler gelebilir. Birden fazla bina kompleksine sahip bir sistemin otomasyonunda
grafik gozlem merkezi birden fazla kigisel bilgisayar, yazici ya da diger yardimci aygitlara
ihtiyag duyabilir.

3.2. Havalandirma Unitesi Elemanlar

Havalandirma nitelen kurulug amacina bagh olarak isitma, sogutma ve havalandirma
yapmak tizere dizayn edilirler. Nem kontroliiniin istendigi uygulamalarda nemlendirici
ekipman da eklenir. Iklimlendirme santralleri, egzost havasmn enerjisinin  tekrar
kullamlabilmesi igin kangim havalr tipte ya da %100 taze hava kullamlacak gsekilde
yaptlabilir. Sekil 3.10°da kangim havali bir havalandirma unitesinde genel olarak kullanilan
elemanlar gosterilmigtir.

1) Taze hava damperi

D1s ortamdan gelen taze havamn debi kontroliinii saglar. Genellikle servomotorla kumanda
edilen damperler ihtiyaca bagh olarak siirekli kontrol ile. oransal ayarlanabildikleri gibi. ikili
kontrolle de on / off olarak da galigtinilabilirler.

2) Hava filtresi

Dis ortamdan gelen havamn toz ve dumandan temizlenmesi konfor gartlanmin saglanmasi
agisindan ¢ok Onemlidir. Mekanik ve elektrostatik olarak iki tip hava filtresi vardir. Filtre
secimi istenilen konfor gartlanna baglidir. Mekanik hava filtreleri ile daha iri pargaciklann
tutulmas1 saglamr. Elektrotstatik filtreler kiigiik taneciklerin temizlenmesinde etkilidir,

genellikle mekanik filtrelerle beraber kullanilirlar.

3) Fark basmng olcer

Hava filtresinin giris ve ¢ikisina baglanarak iki ug arasindaki basing farkindan filtrenin dolup
dolmadigim olger. Bu bilgi dijital ¢ikig olarak saha paneline iletilir.
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4) Isitica serpantin

Caligma prensibi havanin kazandan gelen sicak suyun aktifi ince borulardan gecerek
isitilmasi geklindedir. Iklimlendirme yapilan mahalin istenilen sicakh@a erigmesini saglar.

5), 6) Ug yollu kontrol valfleri

Kontrol panelinden gelen kumanda sinyaline goére serpantinlere giden akigkanin debisini

ayarlarlar.
7) Sogutucu serpantin-

Yapis: itibariyla 1sitic1 serpantinle aymdir. Sogutma kulelerinde sogutulan akiskan serpantin
icindeki borulardan geger. Uflenen hava bu borulardan gegerek sogutulur.

8) Donma termostat

Dig hava sicakhiginin 0°C © ye yaklagmasi veya sifinn altina diigmesi halinde iklimlendirme
santraline giren taze havann 1sitic1 serpantin iginden gegen suyu dondurma tehlikesi vardir.
Serpantin igindeki ince borulanin patlamasiyla sonuglanan bu olayr engellemek iizere
serpantinden ¢ikan havanin sicakhg sirekli oOlgilir. Sicakligin 5°C ‘nin altma digmesi
halinde donma termostat1 alarm sinyali tiretir. Bu sinyal saha paneli tarafindan alindiginda o
anda yapilan kontrol fonksiyonu durdurularak ufleme fam kapatilir, damperler minimum
konuma getirilir, G¢ yollu sicak su valfi %100 agik konuma getirilerek serpantine giden sicak
su debisi %100’e ¢ikartilir.

9) Ufleme fam
Bir elektrik motoru ile motorun tahrik ettifi fandan meydana gelmistir. Havanin,

iklimlendirilmesi yapilan mahale iiflenmesini saglar. On / off ya da yavag / lhzh / kapah
seklinde Gi¢ kademeli olabilir.
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10) Fark basmg olger (iifleme fan)

Famn girig-¢tkis noktalan arasmndaki basincim olgerek calisip ¢alismadigs bilgisini dijital girig

olarak saha kontrol paneline iletir.

11) Nemlendirici

Istenen nem oramm saglayan elemandir. Hava kanalma buhar ya da basingh su ifleyerek
kanaldan gegen havamn nem. almasiu saglar, Piskiirtiilen buhann miktann nemlendiriciye
bagh servovalfin agiklifina gore ayarlamr. Mahalde ya da egzost kanalinda bulunan nem
sensoriinden gelen analog buyiiklik kontrol panelinde degerlendirilerek servovalf kumanda
sinyali uiretir.

12) Sicaklik sensorii (iifleme havasi)

Ufleme havasimn sicakhgim 6lgerek kontrol paneline analog giris olarak iletir.

13) Sicaklik sensorii (doniis havas)

Doniig havasmin sicakligim dlger. Bu bilgi kontrol panelinde oda sicakligimn geri beslemeli

kontroliinde kullanilir.
14) Nem sensorii

Izafi nemi olgerek analog giriy olarak panele iletir. Bu bilgi de geri beslemeli nem

kontroliinde kullanulir.

15) Egzost fam

Mahal havasmnin sirkiilasyonunu saglar. Ufleme fanyla aym ézelliklere sahiptir.
16) Fark basing dlcer (egzost fani)

Egzost fammn ¢ahsip caligmadiBini dijital sinyal olarak bildirir.
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17) Doniis havasi1 damperi

Doniig havasinm debisinin kontroliinii saglar.

18) Kansim havas: damperi

Déniig havasinin tekrar mahale gidecek olan miktannin kontroliinde kullamilir.
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nitesi elemanlart

10. Havalandirma @

Sekil 3
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3.3. Tletisim ve Baglanti Kablolan

Tum sistemin birbiriyle baglantisim saglayan iletisim kablolandir. Bu kablolar ile duyar
elemanlardan gelen analog ya da dijital sinyaller saha panellerine ve oradan da merkez
bilgisayara, merkezi bilgisayar veya saha panelinden gelen kumanda sinyalleri de tahrik
elemanlarna iletilir. Bina otomasyon sisteminde yaygin olarak kullamilan iletim kablolan
ciftli bakr teller, fiberoptik kablolar ve telefon hatti kablolandir.

Ciftli bakir teller tek bina uygulamalarinda iletigim kablosu olarak en ekonomik ve yaygin
olamdir. 1200 metre uzunluga kadar olan hatlarda yiikselticiye ihtiyag olmadan
kullamlabilirler. Yikseltici kullamldifinda bu mesafenin ii¢ veya dért katina kadar gikilabilir:
Seri ve yildiz baglant1 yapis1 Sekil 3.11’de gosterilmigtir.

. Yzldlzﬁaglaaﬁ L

Sekil 3.11. Seri ve yildiz baglant yapisi

Fiberoptik, yiiksek gerilim hatlanmn neden oldugu parazitlere ve sebekede sik sik olusan
elektrik dalgalanmalanna kargt kullamlir. En bityilkk dezavantaji yiiksek maliyet ve heniiz bir

standart: olugmarmg olmasidir.

Telefon hatlan uzak mesafedeki binalarla iletifimde kullamlir. Uygun modem ve arayiiz
ekipmanlan ile uzak mesafedeki saha kontrol elemanlarimt operatér terminaline baglamak
mimkin olur (Sekil 3.12.). Modemin telefon hatti sinyalleri ile uyumlu olmasi gereklidir.
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Modem fiyatlan iletisim iz (baud rate) ile dogru orantiidir. 1200-1400 baud arasi telefon
hatlan igin en yaygin ve ekonomik hzdir. Fakat bu oran otomasyon sistemi igindeki yapinin
sahip oldugu 9600-50000 baud arasindaki hiza oranla ¢ok daha yavagtir. Otomasyon
sisteminin yazihm, uygun bir ¢evrim oram ve iletisim protokolii kullanarak baglanti sikligim
ve siiresini ayarlar. Boylece kiralanmig olan hatta 6denen paradan tasarruf edilmis olur.

Sekil 3.12. Telefon hatlan ile iletigimin yapisi
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4. BINA OTOMASYON SIiSTEMINE ORNEK

Antalya Talya Otel igin bina otomasyonu nokta diyagramm ve bina 6tomasyonu bedeli agagida
sunulmugtur. Otelde 22 adet klima santrali bulunmaktadir.
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REF NO DESCRIPTION QTY| FIELD EQUIPMENT
1 Sup.Air Damber (On/dﬂ) M-9216-BDA-1
2 Sup.Fan Control -

3 Sup.Fan Sta. " P33AB-9301

4 Sup.Air Temp. (AI2) | TS-9101-8222
5 Room Air Temp.-1 (All) ‘|RS-9140-000-W
6

7 Exh.Air Damper-1 (On/Off) M-9216-BDA-1
8 Heat. Valve Control (Prop) VA-7202-8001
9 QCool. Valve Control (Prop) VA-7202-8001
10 Filter Dirty Alm. | P33AB-9301
11 Frost Alm. (Air) , v -1270XTAN-95008
12 Frost Alm.. (Frost Contactor NO Kontak) -

SUBSTATION-1

™M-9216-BDA-1

13 Sup.Air Damper (On/Off)

14 Sup.Fan Control =

15 Sup.Fan Sta. P33AB-9301
16 Sup:Air Temp.  (All) | TS-9101-8222
18 Heat. Valve Control (Prop) | vA-7202-8001
19 Cool. Valve Control (Prop) | VA-7202-8001
20 Filter Dirty Alm. =l P33AB-9301
21 Frost Alm. (Air) <] 270XTAN-95008
22 Frost Alm. (Frost Contactor NO Kontak) N -

SUBSTATION-2 |
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HARDWAR
REF NO E CODES DESCRIPTION Al|Ao| DI QIY| FIELD EQUIPMENT
23 Sup.Air Damper (On/Off) M-9216-BDA-1
24 Sup.Fan Control -
25 Sup.Fan Sta. P33AB-9301
26 Sup.Air Temp. (Al1) TS-9101-8222
28 Heat. Valve Control (Prop) VA-7202-8001
29 Cool. Valve Control (Prop) VA-7202-8001
30 Filter Dirty Alm. =] P33AB-9301
31 Frost Alm. (Air) 11 270XTAN-95008
32 Frost Alm. (Frost Contactor NO Kontak) -
SUBSTATION-3
33 Sup.Air Damper (On/Off) M-9216-BDA-1
34 Sup.Fan Control -
35 Sup.Fan Sta. P33AB-9301
Sup.Air Temp. (All) : TS-9101-8222
38 Heat. Valve Control (Prop) VA-7202-8001
39 Cool. Valve Control (Prop) VA-7202-8001
40 Filter Dirty Alm. s P33AB-9301
41 Frost Alm. (Air) -]270XTAN-95008
.42 Frost Alm. (Frost Contactor NO Kontak) -
SUBSTATION-4
Sup.Air Damper (On/Off) M-9216-BDA-1
44 Sup.Fan Control : -
45 Sup.Fan Sta. P33AB-9301
46 Sup.Air Temp. TS-9101-8222
47 Ret.Air Temp. TS-9101-8222
48 Exh.Air Damper-1 (On/Off) M-9216-BDA-1
49 Exh. Fan-1 Control -
50 Exh. Fan-1 Sta. P33AB-9301
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HARDWAR

REF NO £ CODES DESCRIPTION Al|Ao| DI QTY| FIELD EQUIPMENT
51 Heat. Valve Control (Prop) =) VA-7202-8001
52 Cool. Valve Control (Prop) VA-7202-8001
53 Filter Dirty Alm. P33AB-9301
54 Frost Alm.. (Air) 270XTAN-95008
55 Frost Alm. (Frost Contactor NO Kontak) -

SUBSTATION-5|:3
56 Sup.Air Damper (On/Off) M-9216-BDA-1
57 Sup.Fan Control -
58 Sup.Fan Sta. P33AB-9301
59 Sup.Air Temp. TS-9101-8222
60 Ret.Air Temp. TS-9101-8222
61 Exh.Air Damper-1 (On/Off) M-9216-BDA-1
62 Exh. Fan-1 Control -
63 Exh. Fan-1 Sta. P33AB-9301
64 Heat. Valve Control (Prop) VA-7202-8001
65 Cool. Vaive Control (Prop) VA-7202-8001
66 Filter Dirty Alm. P33AB-9301
67 Frost Alm. (Air) 270XTAN-95008
68 Frost Aim. (Frost Contactor NO Kontak) -
SUBSTATION-6
69 Sup.Air Damper (On/Off) M-9216-BDA-1
70 Sup.Fan Control -
71 Sup.Fan Sta. P33AB-9301
Sup.Air Temp. TS-9101-8222
Ret.Air Temp. (SUB-6 ILE ORTAK) TS-9101-8222

77 Heat. Valve Control (Prop) VA-7202-8001%
78 Cool. Valve Control (Prop) VA-7202-8001
79 Filter Dirty Alm. P33AB-9301
80 Frost Alm. (Air) 270XTAN-95008
81 Frost Alm. (Frost Contactor NO Kontak) -

SUBSTATION-7|.3.
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HARDWAR

REF NO ECODES DFSCRIPTION Allao DO|QTY| FIELD EQUIPMENT
82 Sup.Air Damper (On/Off) 1 M-9216-8DA-1"
83 Sup.Fan Control : -
84 Sup.Fan Sta. P33AB-9301
85 Sup.Air Temp. T5-9101-8222
86 Ret.Air Temp. | TS-9101-8222
87 Exh.Air Damper-1 (On/Off) { M-9216-BDA-1
88 Exh. Fan-1 Control -
89 Exh. Fan-1 Sta. P33AB-9301

Cool. Valve Control (Prop) 1 VA-7202-8001
7 Filter Dirty Alm. P33AB-9301
92 Frost Alm. (Air) 70XTAN-95008
93 Frost Alm. (Frost Contactor NO Kontak) -
SUBSTATION-8

Air Damper (Prop)

I M-9216-HGA-1

95 Sup.Fan Control -

96 Sup.Fan Sta. P33AB-9301
97 Return Air Temp. (Al1) 1 1s-9101-8222
98 Air Quality Sensor:-  (Al4) : WRFO1L

99 Supply.Air Temp. (Al3) S TS-9101-8222
100 1 M-9216-HGA-1
101 Exh. Fan-1 Control : -

102 Exh. Fan-1 Sta. P33AB-9301
103 Heat. Valve Control (Prop) (Local..) : VA-7202-8001
104 Cool. Valve Control (Prop) (Local..) ‘1] vA-7202-8001
105 Filter Dirty Alm. 1 P33AB-9301
106 Frost Alm. (Air) -| 270XTAN-95008
107 Frost Alm. (Frost Contactor NO Kontak) -

SUBSTATION-9 }:i

108 Alr Damper (Prop) 3| "2:| M-9216-HCA-1
109 Sup.Fan Control - -
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HARDWAR
REF NO ECODES DESCRIPTION Allao| bi QTY| FIELD EQUIPMENT
110 Sup.Fan Sta. P33AB-9301
111 Return Air Temp. (Al1) ; TS-9101-8222
112 Air Quality Sensor  (Al4) 1 WRFOIL
113 Supply.Air Temp. (AI3) <] TS-9101-8222
114 : "1 M~9216-HGA-1
115 Exh. Fan-1 Control -
116 Exh. Fan-1 Sta. P33AB-92301
117 Heat. Valve Control (Prop) (Local..) VA-7202-8001
118 Cool. Valve Control (Prop)  (Local..) 1| VA-7202-8001
119 Filter Dirty Alm. | P33AB-9301
120 Frost Alm. (Air) -| 270XTAN-95008
121 Frost Alm. (Frost Contactor NO Kontak) : -
SUBSTATION-10
** P33 Ayar check.......
122 Air Damper (Prop) M-9216-HGA-1
123 Sup.Fan Control -
124 Sup.Fan Sta. P33AB-9301
125 Return Air Temp. (Al1) 1] 75-9101-8222
126 Air Quality- Sensor  (Al4) WRFO1L
127 Supply Air Temp. (AI3) 1| T5-9101-8222
128 1| M-9216-HGA-1
129 Exh. Fan-1 Control : -
130 Exh. Fan-1 Sta. P33AB-9301
131 Heat. Valve Control (Prop)  {Local..) 4 VA-7202-8001
132 Cool. Valve Control (Prop) = (Local..) )| vA-7202-8001
133 Filter Dirty Aim. ‘1 P33AB-9301
134 Frost Alm. (Air) {270XTAN-95008
135 Frost Alm. (Frost Contactor NO Kontak) : -
SUBSTATION-T1
** P33 Ayar check.'..... .|
136 Air Damper (Prop) I M-9216-HGA-1
137 Sup.Fan Control : -
138 Sup.Fan Sta. =3 P33AB-9301
139 Return Air Temp. (All) "1 T5-9101-8222
140 Air Quality Sensor  (Al4) gl WRFOIL
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HARDWAR

REF NO ECODES DESCRIPTION Al[ao]| DI FIELD EQUIPMENT
141 Supply.Air Temp. (AI3) TS-9101-8222
142 M-9216-HGA-1
143 Exh. Fan-1 Control -

144 Exh. Fan-1 Sta. P33AB-9301
145 Heat. Vaive Control (Prop) (Local..) =] VA-7202-8001
146 Cool. Valve Control (Prop)  (Local..) 1] VA-7202-8001
147 Filter Dirty Alm. P33AB-9301
148 Frost Alm. (Air) 270XTAN-95008
149 Frost Alm. (Frost Contactor NO Kontak) -
SUBSTATION-12
150 Air Damper (Prop) M-9216-HGA-1
151 Sup.Fan Control -
152 Sup.Fan Sta. P33AB-9301
153 Return Air Temp. (Al1) TS-9101-8222
154 Air Quality Sensor  (Al4) WRFO1L
155 Supply.Air Temp.  (AI3) "1 75-9101-8222
156 1| M~9216-HGA-1
157 Exh. Fan-1 Control : -
158 Exh. Fan-1 Sta. P33AB-9301
159 Heat. Vaive Control (Prop) (Local..) 21| VA-7202-8001
160 Cool. Valve Control (Prop)  (Local..) "1 VA-7202-8001
161 Filter Dirty Alm. RN P33AB-9301
162 Frost Alm. (Air) ::3{270XTAN-95008
163 Frost Alm. (Frost Contactor NO Kontak) -
SUBSTATION-13
164 Air Damper (Prop) M-9216-HGA-1
165 Sup.Fan Control -
166 Sup.Fan Sta. P33AB-9301
167 Return Air Temp. (All) TS-9101-8222
168 Air Quality Sensor (Al4) WRFO1L
169 Supply.Air Temp. (AI3) i TS-9101-8222
170 “] M=9216-HGA-1
171 Exh. Fan-1 Control -
172 Exh. Fan-1 Sta. P33AB-9301
173 Heat. Vaive Control (Prop) (Local..) =11 VA-7202-8001
174 Cool. Valve Control (Prop)  (Local..) 1] VA-7202-8001
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HARDWAR

REF NO ECODES DESCRIPTION FIELD EQUIPMENT
175 Filter Dirty Alm. ==¥| P33AB-9301
176 Frost Alm. (Air) “1]270XTAN-95008
177 Frost Alm. (Frost Contactor NO Kontak) : -

SUBSTATION-14
178 Air Damper (Prop) M-9216-HGA-1
179 Sup.Fan Control -
180 Sup.Fan Sta. P33AB-9301
181 Return Air Temp. (All) | TS-9101-8222
182 Air Quality Sensor  (Al4) WRFO1L
183 Supply.Air Temp. (AI3) | TS-9101-8222
184 1 M-9216-HGA-1
185 Exh. Fan-1 Control : ~
186 Exh. Fan-1 Sta. P33AB-9301
187 Heat. Valve Control (Prop) (Local..) VA-7202-8001
188 Cool. Valve Control (Prop)  (Local..} VA-7202-8001
189 Filter Dirty Alm. 1 P33AB-9301
190 Frost Alm. (Air) '1270XTAN-95008
191 Frost Alm. (Frost Contactor NO Kontak) : -
SUBSTATION-15
WRF01L YERINDE
YOK+KABLO BAGLI DEGIL...
192 Air Damper (Prop) M-9216-HGA-1
193 Sup.Fan Control -
194 Sup.Fan Sta. P33AB-9301
195 Return Air Temp. (Al1) 1] T5-9101-8222
196 Air Quality Sensor  (Al4) : WRFO1L
197 Supply.Air Temp. (Al3) | TS-9101-8222
198 4 M-9216-HGA-1
199 Exh. Fan-1 Control : -
200 Exh. Fan-1 Sta. ] P33AB-9301
201 Heat. Valve Control (Prop) (Local..) - VA-7202-8001
202 Cool. Valve Control (Prop)  (Local..) 1| VA-7202-8001
203 Filter Dirty Alm. 3] P33AB-9301
204 Frost Alm. (Air) “:¥|270XTAN-95008,
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HARDWAR

REF NO £ CODES DESCRIPTION AO QTY] FIELD EQUIPMENT
205 Frost Alm. (Frost Contactor NO Kontak) -

SUBSTATION-16
** WRF01L YERINDE
YOK+KABLO BAGLI DEGIL... :
206 Air Damper (Prop) =2:| M—9216-HGA-1
207 Sup.Fan Control : -
208 Sup.Fan Sta. P33AB-9301
209 Return Air Temp. (All) : TS-9101-8222
210 Alr Quality Sensor  (Al4) : WRFO1L
211 Supply.Air Temp. (AI3) c1i] TS-9101-8222
212 2 M-9216-HGA-1
213 Exh. Fan-1 Control : -
214 Exh. Fan-1 Sta. P33AB-9301
215 Heat. Valve Control (Prop) (Local.) 1] VA-7202-8001
216 Cool. Valve Control (Prop)  (Local..) VA-7202-8001
217 Filter Dirty Alm. 3] P33AB-9301
218 Frost Alm. (Air) =-§1270XTAN-95008
279 Frost Alm. (Frost Contactor NO Kontak) : -
SUBSTATION-17
** WRF01L YERINDE
YOK+KABLO BAGLI DEGIL... .

220 Air Damper (Prop) 2| M-9216-HGA-1
221 Sup.Fan Control : ~
222 Sup.Fan Sta. P33AB-9301
223 Return Air Temp. (Al1) JTs-9101-8222
224 |Air Quality Sensor  (Al4) B WRFO1L
225 Supply.Air Temp. (AlI3) 3| T5-9101-8222
226 15| M-9216-HGA-1
227 Exh. Fan-1 Control : -
228 Exh. Fan-1 Sta. P33AB-9301
229 Heat. Valve Control (Prop) (Local..) =] va-7202-8001
230 Cool. Valve Control (Prop)  (Local..) 3| VA-7202-8001
231 Filter Dirty Alm. ¥l P33AB-9301
232 Frost Alm. (Air) 25| 270XTAN~95008
233 Frost Alm. (Frost Contactor NO Kontak) : -

SUBSTATION-18
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HARDWAR
REF NO £ CODES DESCRIFTION Ao| b FIELD EQUIPMENT
** WRFO1L YERINDE
YOK+KABLO BAGLI DEGIL...
234 Air Damper (Prop) M-9216-HGA-1
235 Sup.Fan Control -
236 Sup.Fan Sta. P33AB-9301
237 Return Air Temp. (All) <3| TS-9101-8222
238 Air Quality Sensor  (Al4) WRFO1L
239 Supply.Air Temp. (AI3) <] TS-9101-8222
240 1| M-9216-HGA-1
241 Exh. Fan-1 Control -
242 Exh. Fan-1 Sta. P33AB-9301
243 Heat. Valve Control (Prop) (Local..) 1] VA-7202-8001
244 Cool. Valve Control (Prop): (Local..) 1| VA-7202-8001
245 Filter Dirty Alm. P33AB-9301
246 Frost Alm. (Air) “¥|270XTAN-95008]
247 Frost Alm. (Frost Contactor NO Kontak) -
SUBSTATION-19
** WRFO1L YERINDE
YOK+KABLO BAGLI DEGIL...
248 Air Damper (Prop) M-9216-HGA-1
249 Sup.Fan Control -
250 Sup.Fan Sta.- P33AB-9301
251 Return Air Temp. (All) TS-9101-8222
252 Air Quality Sensor  (Al4) WRFO1L
253 Supply.Air Temp. (AI3) 1} 75-9101-8222
254 2E M-9216-HGA-1
255 |Exh. Fan-1 Control -
256 Exh. Fan-1 Sta. P33AB-9301
257 Heat. Valve Control (Prop) (Local..) 1] VA-7202-8001
258 Cool. Valve Control (Prop)  (Local..) VA-7202-8001
259 Filter Dirty Alm. 3| P33AB-9301
260 Frost Alm. (Air) 1| 270XTAN-95008
261 Frost Alm. (Frost Contactor NO Kontak) -
SUBSTATION-20 |:
** WRFO1L YERINDE
YOK+KABLO BAGLI DEGIL...
262 Air Damper (Prop) 735 M~9216-HGA-1
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HARDWAR
REF NO ECODES DESCRIPTION QrY| FELD EQUIPMENT
263 Sup.Fan Control -
264 Sup.Fan Sta. P33AB-9301
265 Return Air Temp. (All) 3 TS-9101-8222
266 Air Quality Sensor  (Al4) WRFO1L
267 Supply.Air Temp. (AI3) TS-9101-8222
268 1| M-9216-HGA-1
269 Exh. Fan-1 Control b -
270 Exh. Fan-1 Sta. P33AB-9301
271 Heat. Valve Control (Prop) (Local..) 1| vA-7202-8001
272 Cool. Valve Control (Prop)  (Local..) k| VA-7202-8001
273 Filter Dirty Alm. =¥ P33AB-9301
274 Frost Alm. (Air) 1|270XTAN-95008
275 Frost Alm. (Frost Contactor NO Kontak) : -
SUBSTATION-21
276 Sup.Air Damper (On/Off) M-9216-BDA-1
277 Sup.Fan Control -
278 Sup.Fan Sta. P33AB-9301
279 Sup.Air Temp. TS-9101-8222
280 Exh.Air Damper-1 (On/Off) M-9216-RDA-1
281 Heat. Valve Control (Prop) VA-7202-8001
282 Cool. Valve Control (Prop) VA-7202-8001
283 Filter Dirty Alm. P33AB-9301
284 Frost Alm. (Air) 270XTAN-95008
285 Frost Alm. (Frost Contactor NO Kontak) -
SUBSTATION-22
286-Al1 Tower Return Water Temperature TS-9101-8224
313-AI2 Tower Supply Water Tewnperature 1 Ts-9101-8224
287-DI1 Chiller-1 ON/OFF Status -
288-DI5 Chiller-2 ON/OFF Status -
289-DI2 Chiller-3 ON/OFF Status -
DI310-D5 Chiller-1 Status (Butterfly Valve-1 OFF i

kablosu)
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HARDWAR
REF NO ECODES DESCRIPTION Alfao| D QTY| FIELD EQUIPMENT
DI311-D6 Chiller-2 Status (Butterfly Valve-2 OFF i
kablosu)
DI312-D7 Chiller-3 Status (Butterfly Valve-3 OFF i
kablosu)
299-DOL3 KP-1 Pump ON/OFF -
300-DOL4 KP-2 Pump ON/OFF -
301-DOL5 KP-3 Pump ON/OFF Z
290-DI6 KP-1 Pump ON/OFF Status -
291-DI3 KP-2 Pump ON/OFF Status -
292-DI4 KP-3 Pump ON/OFF Status -
Tower-1 Butterfly Valve ON / OFF(Relay)
293-DO3 (MCC 8-9/12-14) -
Tower-2 Butterfly Valve ON / OFF(Relay)
295-DO5 |(MCC 16-17/20-21) -
Tower-3 Butterfly Valve ON / OFF(Relay)
297-DO7 (MCC 24-25/28-29) -
Tower-4 Butterfly Valve ON / OFF(Relay) (MCC
304-L1 32-33/36-37) -
DI306-D1 Tower-1 Status -
DI307-D2 Tower-2 Status -
DI308-D3 Tower-3 Status -
DI1309-D4 Tower-4 Status -
302 Heating system Valve Control | RA-3041 )
303 Heating system Out Temperature ] 1S-9101-8224

SUBSTATION-23

TOTAL|&




1 |P33AB-9301 Fark basin¢ anahtar, hava devresi icin, 1.4/10 mBar TKCY 3 43,00 129,00
2 |270XTAN-95004Donma koruma termostat, kanal tipi, -10/+4+12 C TKCY, manuel f 1 130,00 130,00
3 |M-9216-HGA-1{Oransal kontrol damper motor, v.g.d'li, 24V AC 2 367,00 734,00
4 |TS-9101-8223 jAktif Sicaklik Senséri, 0...40 C 2 77,00 154,00
5 |VEP323 Karistiricl tip vana govde, flansli, PN16, 3 yollu, DN 32mm, kv 11] 1 209,00 209,00
6 |VEP50.3 Karistirici tip vana govde, flansli, PN16, 3 yollu, DN 50mm, kv 30 1 299,00 299,00
7 [VA-7202-8101 |Oransal kontrol vana motor, y.g.d'siz, manuel kumandasiz 2 343,00 686,00
8 |WRFOIL ODA TIP] HAVA KALITE SENSORU 1 460,00 460,00
ARA TOPLAM 2.801,00

9 |TC-9100-0000 [Kontrol cihazi 1 338,00 338,00
338,00

10 |P33AB-9301 Fark basing anahtar, hava devresf icin, 1.4/10 mBar TKCY 3 43,00 129,00
11 J270XTAN-95004Donma koruma termostat, kanal tipi, ~10/+12 C TKCY, manuel’ 1 130,00 130,00
12 |M-9216-HGA~-1{Oransal kontrol damper motor, y.g.d'li, 24V AC - 2 367,00} 734,00
13 ]JTS-9101-8223 |Aktif Sicaklik Sensorit, 0...40 C 2 77,00 154,00
14 |[VEP32.3 Karistirici tip vana govde, flansli, PN16, 3 yollu, DN 32mm, kv 11} 1 209,00 209,00
15 |VEP50.3 Karnistirict tip vana gévde, flansh, PN16, 3 yollu, DN 50mm, kv 30| 1 299,00 299,00
16 |VA-7202-8101 {Oransal kontrol vana motor, y.g.d'siz, manuel kumandasiz 2 343,00 686,00
17 JWRFO1L ODA TIP| HAVA KALITE SENSORU 1 460,00 460,00
ARA TOPLAM 2.801,00

2KS2:DPDC KONTROL CIHAZLARY

18 |TC-9100-0000 JKontrol cihazi 1 338,00 338,00
ARA TOPLAM 338,00

19 |P33AB-9301 Fark basing anahtar, hava devresi icin, 1.4/10 mBar TKCY 3 43,00 129,00
20 |270XTAN-95004Donma koruma termostat, kanal tipi, -10/+12 C TKCY, manuel 1] 1 130,00 130,00
21 |M-9216-BDA-1 [On/Off kontrol damper motor, y.g.d'li, 230V AC 2 333,00 666,00
22 |TS-9101-8223 |Aktif Sicaklik Sensorii, 0...40 C 1 77,00 77,00
23 |VEP 100.3 Kanistinict tip vana govde, flansli, PN16, 3 yollu, DN 100mm, kv 1 1 573,00 573,00
24 |VEP50.3 Kanstirici tip vana govde, flansli, PN16, 3 yollu, DN 50mm, kv 30} 1 299,00 299,00
25 |VA-7202-8101 |Oransal kontrol vana motor, y.g.d'siz, manuel kumandasiz 1 343,00 343,00
26 |RA-3141-7614 |Oransal kontrol vana motor, y.g.d'siz, manuel kumandali DN65-1 1 1.113,00 1.113,00
ARA TOPLAM 3.330,00

“KS3DDC: KONTROL CIHAZEARL::

27 |TC-9100-0000 [Kontro! cihazi 1 338,00 338,00
ARA TOPLAM 338,00




28 |P33AB-9301 Fark basing anahtar, hava devresi icin, 1.4/10 mBar TKCY 3 43,00 129,00
29 |270XTAN-95004Donma koruma termostat, kanal tipi, ~-10/+12 C TKCY, manuel 1] 1 130,00 130,00
30 |M-9216-HGA-1]Oransal kontrol damper motor, y.g.d’li, 24V AC 2 367,00 734,00
31 |75-9101-8223 [Aktif Sicaklik Sensori, 0...40 C 2 77,00 154,00
32 |VEP65.3 Karistirici tip vana gévde, flansh, PN16, 3 yollu, DN 65mm, kv 4 1 357,00 357,00
33 |VEP32.3 Karisurict tip vana govde, flangh, PN16, 3 yollu, DN 32mm, kv 11} 1 209,00} 209,00
34 |VA-7202-8101 [Oransal kontrol vana motor, y.g.d'siz, manuel kumandasiz 2 343,00 686,00
35 [WRFOIL ODA TIPI HAVA KALITE SENSORU 1 460,00 460,00
ARA TOPLAM 2.859,00
2TKS4DDEC KONTROL CIHAZEART -
36 |TC-9100-0000 |Kontrol cihazi 1 338,00 338,00
7

338,00

37 [|P33AB-9301 Fark basing anahtar, hava devresi icin, 1.4/10 mBar TKCY 3 43,00 129,00
38 [270XTAN-95004Donma koruma termostat, kanal tipi, -10/+12 C TKCY, manuel ] 1 130,00 130,00
39 (M-9216-HGA-1}Oransal kontrol damper motor, y.g.d’li, 24V AC 2 367,00 734,00
40 [T5-9101-8223 |Aktif Sicaklik Senséri, 0...40 C 2 77,00 154,00
41 |VEP 80.3 Karistirici tip vana gévde, flansh, PN16, 3 yollu, DN 80mm, kv 6 1 433,00 433,00
42 |VEP32.3 Kanstirici tip vana govde, flansli, PN16, 3 yollu, DN 32mm, kv 11} 1 209,00 209,00
43 |VA-7202-8101 |Oransal kontrol vana motor, y.g.d'siz, manuel kumandasiz 2 343,00 686,00
44 |WRFO1L ODA TIPl HAVA KALITE SENSORU 1 460,00 460,00
ARA TOPLAM 2.935,00

45 [TC-9100-0000 |Kontrol cihazi 1 338,00 338,00
ARA TOPLAM 338,00

- KS6 ' SAHA MALZEMESI:

46 |P33AB-9301 Fark basing anahtar, hava devresi icin, 1.4/10 mBar TKCY 3 43,00 129,00
47 |270XTAN-95004 Donma koruma termostat, kanal tipi, -10/+12 C TKCY, manuel 1 130,00 130,00
48 |M-9216-HGA-1|Oransal kontrol damper motor, y.g.d’li, 24V AC -2 367,00 734,00
49 (TS-9101-8223 |Aktif Sicaklik Senséril, 0...40 C 2 77,00 154,00
50 JVEP65.3 Karistirici tip vana gévde, flansh, PN16, 3 yollu, DN 65mm, kv 48 1 357,00 357,00
51 |VEP32.3 Karistiricl tip vana govde, flansh, PN16, 3 yollu, DN 32mm, kv 11} 1 209,00 209,00
52 |VA-7202-8101 |Oransal kontrol vana motor, y.g.d’siz, manuel kumandasiz 2 343,00 686,00
53 |WRFOIL ODA TiPl HAVA KALITE SENSORU 1 460,00 460,00
ARA TOPLAM 2.859,00

54 |TC-9100-0000 [Kontrol cihazi 1 338,00 338,00

ARA TOPLAM

338,00




40

55 (P33AB-9301 . |Fark basing anahtar, hava devresi icin, 1.4/10 mBar TKCY 3 43,00 129,00
56 |270XTAN-95004Donma koruma termostat, kanal tipi, ~10/4+12 C TKCY, manuel 1] 1 130,00 130,00
57 [M-9216-HGA-1|Oransal kontrol damper motor, y.g.d’li, 24V AC 2 367,00 734,00
58 |TS-9101-8223 |Aktif Sicaklik Sensori, 0...40 C 2 77,00 154,00
59 |VEP 40.3 Kansurici tip vana govde, flansgh, PN16, 3 yollu, DN 40mm, kv 1 1 253,00 253,00
60 |VEP1253 Karigtiricl tip vana govde, flangh, PN16, 3 yolly, DN 125mm, kv 1| 1 731,00 731,00
61 |VA-7202-8101 |Oransal kontrol vana motor, y.g.d'siz, manuel kumandasiz 1 343,00 343,00
62 |RA-3141-7614 |Oransal kontrol vana motor, y.g.d'siz, manuel kumandali DN65-1 1 1.113,00 1.113,00
63 [WRFO1L ODA TiPl HAVA KALITE SENSORU 1 460,00 460,00

ARA TOPLAM 4.047,00
64 |TC-9100-0000 |Kontrol cihazi 1 338,00 338,00

ARA TOPLAM 338,00

SERVIS MODULY:

65 |SM-9100-8101 |[Kontrolor Servis Cihaz 1 629,00 629,00

ARA TOPLAM 629,00

GENEL TOPLAM

24.627,00
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1 1XT-9100-82044DX icin genisleme modiilil 22 384,00 8.448,00
2 |XP-9104-8004(El Genisleme Modiilii 4 D. Inputs- 4 D. Outputs 22 | 236,00 5.192,00
ARA TOPLAM/| 13.640,00

iU MERKEZE OPA CIHAZL AR i
3 |MM-METJUN-O¥METASYS Junior (NCU + yazihim) - 1 22.313,00f 22.313,00
ARATOPLAM 22.313,00
GENEL TOPLAM 35.953,00
TOPLAM BINA OTOMASYON BEDELI 24.627,00
35.953,00

60.580,00|
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Talya Otel teknik bolim sefinden alnan bilgilere gore; otelde bina otomasyonu sistemine

1997 yilinda gegilmigtir. Asagida 1996 ve 1997 willan elektrik ve yakit giderleri

kargilagtinimgtir;
YIL ELEKTRIK + YAKIT GIDERLERI
(DM)
1996 358.417 -
1997 317.158.-

1 yil igerisinde elde edilen tasarruf,
358.417-317.158 = 41.259.-DM , yaklagik %12 oramnda olmustur.

Toplam bina otomasyonu maliyetinin 60.580.-DM oldugu disiiniiliirse, sistemin kendini 1,47

yil iginde amorti ettigi gorilecektir.
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5. SONUCLAR ve ONERILER

Yapilan ¢alisma sonucunda bina otomasyon sisteminin ilk yatirim maliyetinin olduk¢a yitksek
oldugu gorilmiigtir. Ancak sistemin sagladig1 isletme giderlerindeki tasarruflar dikkate
alindiginda, bina otomasyon sisteminin kendisini yaklagtk 1,5 yil gibi kisa bir siirede amorti
ettifi hesaplanmuigtir. Bu nedenle yapilacak yatinmlarda bina otomasyon sistemine 6nem
verilmesi hem enerji tiiketimi agisindan hem de igletme giderlerinin azalmasi bakimindan

onem tegkil etmektedir.
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EKLER

Ekur Otomasyon A.S.” den temin edilen kataloglar.
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Product Bulletin

Issue Date 0796

Control and Supervision System

The METASYS® Jusims system provides an
economical and powerful way to monitor and
control HVAC equipment and other building
equipments. Jesnies Uses many components
common to the METASYS family, including : Air
Handling Unit controllers like the DC-9100,
Central Plant controllers like the DX-9100,
Terminal unit controllers like the TC-9100, and
acquisition modules like the XT/XP and the
XTM modules, all connected to a common local
communication network.

Juwior adds powerful energy management,
alarm management and monitoring features to
the building controllers, which provide complete
digital control for HVAC equipment and all the
other building facilities. Jusios offers for the
building owner a cost-effective means of
improving environmental control and information
access of HVAC and other equipments
controllers.

Figure 1: Jesios Server and Workstation

Features and Benefits

O Multiple Configurations

Breadth of HVAC and other Controller
Lines

O

O

Standard Built-in Energy Control
Programs

Workstation/server configuration
Standard Summaries

Trends and History

000D

MS Windows 3.1 or 95 Interface and
Templates

O

Color Graphics Mouse Driven Interface

O

Applications
O Distribuited architecture

User Cenfigured Data Base and Standard

Provides application flexibility.

Controls all the equipment of your building.

Improves environmental control and reduces
energy expenditures.

Reliability and flexibility in one system.
Allows quick and efficient facility analysis.
Provides data for effective decision making.

Easy to learn and use.

Quickly view building operations.

Allows the user to be self-sufficient.

Intelligent controllers improves system
reliability and accelerates control processing.

© 1996 Johnson Controls, Inc.
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Figure 2 : METASYS Vus<os Architecture

Operator workstation

METASYS Vupior

Optional Modem Port
..................... &3 for remote METASYS OWS

2= 11-9100 Electricals cabinets

XT/XP-9100 XT/XP-9100 PA XPA
e TL LI

DX-9100 Air Handling Unit
XT/XP-9100

TC-9100 TC-9100 TC-9100 TC-9100

RP-9100
B3
Terminal Unit Control
NDM
Telephone
line
DX-3100 DC-9100
NDM XT/XpP-9100 SC-8100
mRE ==
RP-9100 | e —
Central Production Plant
| Integrator

© 1996 Johnson Controls, Inc.



Simple and Powerful Architecture

METASYS Junies is bringing the most up-to-
date technologies to the smaller and medium
size building for an affordable price.

With the latest and most complete range of
Application controller, Junios gives the most
flexible configuation possibilities of the Building
Automation Systems for these buildings.

The range of standalone HVAC controllers
includes the complete range of DDC terminal
unit controllers of the TC-9100 family, the
simple preconfigured SC-9100 controllers, the
powerful DC-9100 controllers for Air plant
control and the sophisticated DX-9100
controllers with all its PLC capabilities. These
controllers can handle the complete functions of
analog and digital controls of the equipments.
Their programming tools known as the
EUROPRO workshop can be integrated in the
Juwer workstation for a complete controls and

supervision design of the building functions.

The XT-9100 and XTM intelligent acquisition
modules will monitor and command in a
powerful manner all the building equipments as
the lighting, the elevators or the main power
supply.The core of the Juwier control and
supervision system is the Juies Server. With its
tailored realtime capabilities, the server handles
all the realtime functions of the building's
system including these sophisticated functions
like automatic short-term history for the alarms
or trend-logging for analog objects.

The Junier Server data processes the various
building equipments informations as objects.
Objects can be simple informations with its
related function like a controlier’s binary output
with the associated command function but they
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can also be a complete data base related to an
equipment information like a sensor value with
its alert and alarm limits, automatic trend
logging, unit and associated description text. All
these objects are organised in an object tree
organised by equipment, equipment type and
geographical position in the building.

Keeping the Server to its complete realtime and
reliable job, the Jwsier workstation can
concentrate all the power of its processor to the
easy-to-use Person-to-Machine interface. For
that purpose, a complete object-oriented
windows system is organised on the screen
desktop corresponding to the server data base
and to the building’s equipment logic. This
multiple windows system is organised under
Microsoft Windows 3.1 or Windows 95, so that
the building’s operator don’t have to learn a new
windows handling compared to the most
standard computer applications.

The Jusior server and workstation are working

on a client/server basis: the workstation is
always synchronized on the server's information
because it shows each information on the
screen from the server's data base; this does
not allow any discrepancy and avoids any
system crash from an unfortunate keyboard or
mouse action. However the workstation works
also as a data-base backup of the server and
the operator can do multiple uploads and
downloads between the server and the
workstation. This level of redundancy and the
consequent reliability belongs also to the easy-
to-use characteristics of the system.

METASYS dusier—Junior Product Bulletin

3



Color Graphics Person-Machine Interface

METASYS Vusien, in its textual and windows
representation, is easy to use. There are
situations, however, where a graphical
representation of your facility is even easier.
The color graphics windows provides the
answer with custom-generated graphics.

With the Jusies color graphics windows, the
operator can navigate through buildings, floors,
and areas by simply pointing at the symbols
and clicking the mouse button. Going from one
floor to another is a click away.

Communications-Nz Bus

The N2 Bus is a local communication network
that links the controllers within the facility. The
N2 Bus is based on the Opto-22®
Optomux® protocol, which was initially
designed for industrial applications. Optomux is
a proven communication network standard.

Installing the N2 system is a snap. It requires
only simple wire connections. The N2 Bus has a
communication speed of 9600 baud and the
ability to address up to 255 controllers.

Network performance is optimized when the
number of controllers per N2 Bus is kept to
nominally 100 or less.

Color graphic generation

The Jusier workstation's graphic are easyly
generated . The use of the standard DRW
formatted allows a WYSIWYG generation of the
graphics in a standard software like Micrografx
DRAW soitware.

Dynamic informations are directly defined by
clicking in the online software on the server's
information and linking it to the drawing's object.
The software integrates also a test facility.

6%7

Using these high-resolution Jusier color
graphics, an operator may look at the outside
representation of a building and see a problem
area. The operator can penetrate to a particular
floor by clicking with the mouse button.
METASYS Juwios will display the floor in
question, along with all current information on
the zones.

By clicking on the symbol for the floor's air
handling unit, the operator can make any
adjustments necessary to bring the problem
back in line with the rest of the system.

Up to 32 controllers can be connected to the N2
Bus without the.use of a repeater. Repeaters
are available from your local Johnson Controls
branch. For long distance communication, the
N2 Bus can be enhanced by using NDM
communication modules on a public telephone
line.

The N2 communications module is already built
into the Juwer Server. The Juier Workstation
requires a standard RS-232 interface to the
Juslor sEIVET.

Junior Product Bulletin - 4



Straightforward Set of Features

Many building owners and managers of less
complex facilities are looking for an affordable
way to monitor and control standard mechanical
systems such as air handling units, rooftop
units, unit ventilators, terminal units, heat
pumps, chillers, boilers, electrical cabinets,
lighting, and some miscellaneous information of
throughout the building. In the past, these
facilities were generally furnished with a system
that was too sophisticated and complex for their
needs. That's the past, this is now...METASYS
Jusior is specifically tailored to meet the needs

of this facility user.

HVAC routines and PLC routines are contained
in the controllers on the network, where each of
the controllers performs independently of one
another. The breadth of this controller line, the
System 91 controllers, is the best in the
industry.

Energy management is performed by the
controllers and can be controlled at the Jusios

workstation.

For those facilities that start and stop equipment
at various times throughout the day, the Weekly
Scheduling feature of the Jusies system satisfies
the need for flexible scheduling. The Vusier
system accepts changes to its time programs
aimost effortlessly with a click of the mouse.
Each command (like start and stop, change
setpoints, set alarm COS, set trend samples ...)
for Weekly Scheduling are available. Further
flexibility is afforded to the operator by allowing
an event to be programmed to any day of the
week, holiday, or calendar date.
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Each system object can be programmed on a
complete weekly schedule on almost all its
functions and particularly on its on/off
command. This provides building owners with
almost endless ways to schedule and control
HVAC, electrical and lighting equipment, For
one time occurrences, when you need a
different schedule for a point, use the temporary
schedule. It overrides the regular schedule, and
when the temporary command is complete, the
temporary schedule is automatically deleted.

A complete holiday schedule is available as an
alternative to the normal weekly schedule.

To make sure schedules operate flawlessly, the
Jusior system uses a Power-Fail Restart
feature. Should a power interruption occur, on
restart, the Jusior server analyzes the status of
all controlled equipment, compares it with
normal occupancy scheduling, and turns
equipment on or off as necessary to resume
normal operation.
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Convenient System Monitoring

METASYS Jwwier has many monitoring
features.  Alarm Processing is the most
important monitoring feature for building
operations. When a point goes into alarm, the
Junier workstation displays the alarm point, an
operator-defined alarm message, and sounds
an audible signal at the PC.

Alarms are categorized into different priorities
for segregation of critical and non-critical
responses. Should a multiple alarm condition
exist, the higher priority alarms are displayed
first and the alarms are displayed in the
different summaries.

In addition, you can specify an alarm printer
destination for printing each Change-of-State
(COS) reports. This printer is connected to the
Jusion workstation. Any of the two possible
printer can also print scheduled system reports
such as Alarm Point, Offline Point or Trend log
Summaries...

For the building facilities that shut down during
the day or evening hours, an Alarm inhibition
feature is available on the Jusiss workstation to
suspend alarm reporting on user-selected
objects.  This feature eliminates nuisance
alarms typically during maintenance operations.

Easy'Setup

The idea behind Juniar's straightforward set of
- features is its ability to offer the facility power
and sophistication, without extensive training of
operators or excessive operations burden. This
is the basis of Juies, and it is the reason
Johnson Controls chose a menu and window-
driven environment to set up the system's
parameters.

A wide variety of standard programs allow
METASYS vYusien to bring existing facilities up to
new levels of efficiency. Setting up the system
requires simple “Yes,” “No,” and °“Fill-in-the-
Blank” answers in the correct parameter
window.

In fact, Johnson Controls engineers have filled
in many of these blanks, presetting a standard
data base to operate at optimum efficiency
corresponding to the most standard controllers.
This standard Juier data base comprises also
the standard dynamic drawing of the
equipments corresponding to these controllers.

69

Trending supplies the operator with information
on specific points. Each object can be defined in
trend log. This is particularly valuable when a
summary of a given set of points has to be
monitored regularly and very frequently.

Historical data and trend logs are automatically
saved to the hard disk of the workstation and
can be backed-up to a floppy disk. All these
informations are stored in a standard data base
format and can be reprocessed by standard
data base programs or worksheet programs,
such as Microsoft® Excel or Lotus 1-2-3®,

To assist in planning maintenance activities for
equipment that is controlled by the visnies
system, Runtime and Consumption Totalization
records and summaries are included.
Exceeded totals can trigger printouts or alarms
telling operators that routine maintenance is
required.

These features are processsed by the Jesies
server and are directly integrated in the object
functions of the related point.

These are just a few examples of the easy-to-
understand user interface.
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Distributed intelligence from the entire network
of controllers is fully utilized. Information from
the preconfigured controllers forms part of the
data base for the Jwwies system.  This
programming approach saves time during the
commissioning  process. The ease of
configuring and overseeing the system even for
online data base generation results in a
surprisingly short user learning curve.

METASYS Jusior has a complete online help
that include attributes explanation. When a
blank field is unknown on doubt are arised
the operator has just to click on the blank field
and ask, from the Help menu, the item attribute
help, a window will report the specific
information required.

Jo
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Password Protected

Setting up METASYS Junios is easy, and so is
monitoring it--but only if you have the correct
password. METASYS Junier makes sure a user
has authorization to use the system for each of
the functions and facility. The lowest priority
level allows monitoring of the system or of a
part of the system only. The next priority level
allows monitoring as well as start/stop
commands and setpoint changes. The third
priority level adds the capability to change
schedules and save the data base. The highest
priority level allows all these activities plus data
base changes and password configuration.

Self Diagnostic

Each part of the system like the controllers, the
server, the workstation and the printers are
belonging to the object data base to give full
information of the system's status and its device
diagnostics. Reaching this information is then
as easy as showing a facility status. All these
diagnostic information can be saved in historical

An Open System

The Juwios system integrates all the open
system features of the most uptodate IT
technology :

The Junias workstation can integrate almost any
other Windows application running with DDE
interface (Microsoft Dynamic Data Exchange) to
access the building's information and to create
per example, special reports or maintenance
management programs. This is the duty of the
METALINK software which is totally integrated
in the Jusior workstation software.

Third-Party HVAC Integration

For the building owner who already has another
vendor's HVAC equipment installed, the
Johnson Controls METASYS Integrator
provides a simple, economical solution. The
METASYS Integrator allows Jusis to interface
with third-party HVAC equipment without having
to replace or duplicate components, saving time
and expense.

In addition, interfacing to pre-existing equipment
provides a convenient and efficient way to
monitor and control an entire facility from one
location.

M

Each password can be discriminated for
accessing a part of the facilities : as the data
base is organised in a tree, a password can be
limited to one branch of this object information
tree typically exclusively to the HVAC
information, the electrical information or the
system information itself.

The password feature assures that information
and control are available only to authorized
individuals.

data in the same way as the facility values to
male long term system reports.

For the field controllers of the system 91 family,
the workstation is able to download a program
backup or parameters through the server.

The Juies site network can also be totally
integrated in a global METASYS network : for
this, the Juwes server is linked to a remote
METASYS network through an optional modem
port and the complete Jesnior network is then
processed by the METASYS network as a
remote network controller. This gives access to
the complete range of integration features of the
METASYS system like the integration of the
security systems, mutiple networks, and all
person-machine interface enhancement (refer
to all METASYS product bulletins).

By providing a common hardware platform on
the N2 Bus with downloadable drivers for
accommodation of a specific vendor's protocol,
both the communication protocol and the data
base is translated into N2 Bus resident
information.

The METASYS Integrator and Jusies can bring

the latest Johnson Controls Jusies technological

advances (in system architecture, user
interface, and supervisory control) together with
third-party factory mounted controls.
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Capabilities Table
Table 1: Jusnies Capabilities

2.

Capability

Description

Purpose

Online Data Base Generation .

Allows operator to :
- define new objects

- modify parameters for existing
points

- implement feature actions

Provides central operator control
of all operations.

Commands

Allows operator to:

- start, stop, or override
operations and change of
analog values

- change operational setpoints
- modify alarm limits
- lock/unlock reports

- monitor/control energy
consumption

- disable/enable object
communication

Provides central control of all
Juior Operations. Also useful for
system and controller
commissioning.

Monitor Facility

Provides:

- alarm messages displayed on-
screen to alert operator to
special situations

- printouts of COS reports to
specified alarm printer
destinations

- summaries of feature input and

output as of commands
- status of points

Keeps operator current-on the
facility’s status.

Maintains Schedules

- Program up to a complete
schedule per object/function.

- For each event, a temporary
schedule can be defined,
automatically overriding the
event’s permanent schedule.

- Choose from eight schedule
types (Sun-Sat and Holiday).

- Allows daylight saving time.

Offers flexible, thorough
scheduling options.

Easy energy consumption savings
through easy-to-modify
schedules.

Power-Fail Restart

Automatically commands BO
points to scheduled states when
system restarts due to power
failure.

Insures that equipment is
commanded to appropriate state
in the case of power failure.

Continued on next page . . .
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Capability (Cont.)

Description

Purpose

Capacity

The Jusies system can monitor

and control up to 100 controllers
and 400 points/objects.

For TC-9100 terminal unit
controllers, the Jusiesr system can

control up to 200 application
specific controllers

Integrate all supervision functions
for medium size buildings.

Password Protection

Defines levels of system access
(monitor only, command, operate
system) with textual, non-echoing
password.

Provides range of necessary
access, from daily operator to
facility manager.

Set the software language.

Alarm Processing

Displays analog, digital,
monitoring, and Demand Limiting
alarms.

Assigns priorities to alarms,
which may generate call-outs or
require acknowledgment.

Assigns alarm messages to
specific alarm points.

Keeps the user informed of the
status of the building and the
action to be taken.

Alarm/COS Inhibition

Suppresses COS reporting for
selected points when a binary
point is in a specified state or
during a period.

Prevents nuisance alarm
reporting.

Printer Functions

When connected to a printer,
prints logs, summaries, and
alarms reports.

Maintain hard copy record of
activities.

Easy Data Base Generation
and Configuration

Configure data base through fill in
the blank window.

Minimize complexity of generating
and configuring data bases.

Energy Profiles and Trending

Stores and displays peak,
interval, and accumulated
demands for a variety of time
periods.

Allows for dynamic sampling, as
defined by the operator.

Provides trend histories for
energy analysis.

Trend data can be used in third-
party software packages, such as
Microsoft Excel or Lotus 1-2-3

Totalization Features

Provides runtime, cycle count,
and consumption totalizations.
Activates advisory messages, if
desired. Also includes reset.

Determines whether points need
to be maintained.

Provides consumption totals for
accumulator points.

Continued on next page . . .
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Capability (Cont.)

Description

Purpose

Color Graphics

Allows monitoring and controlling
of Juen facilities using graphics
as well as text in various windows
with automatic refresh of all
realtime information.

Improves efficiency and ease-of-
use through Dynamic Graphic
displays.

Metalink interface

Aliows sharing of complete
realtime building nformation with
other Windows applications
installed on the Operator
Workstation.

Enhances reports and
communication capabilities
through use of external software.

Provides ease-of-use of other
applications already owned by the
operator.

Data Base Download/upload

Provides communications
between data on the Jusnies

Server and the Jusios OWS.

Allows operator to restore data to
server or back up data to disk at
the operator workstation.

The following functions are executed by the Juniss Server

Built-in N2 Communications

Contains a built in RS-232 to RS-
485 conversion circuit.

Allows Jusiosr to communicate with
controllers via METASYS N2 Bus.

Memory Backup

Saves on-screen parameters to
the Panel's battery-backed
memory.

Saves and restores data base.

Self-Diagnostics

Indicates type of diagnostics
errors.

Warns of error and directs
operator to source.

Optional METASYS Integration

METASYS integration

A Jusnior system can
communicate with a complete
METASYS system as a remote
NCU.

Allows remote monitoring and
integration of a Jusios site.

GPL Global Programming

GPL Global Programming

Allows the user to define special
functions and sequences of
operation at the Jusics server

level and for all Jusior Objects.

Handles special equipments.

Conclusion

Jusion has many of the same advanced
components and techniques that are making the
Johnson Controls METASYS system
standard in the industry. Now they can be

Management

the
the perfect fit.

economically applied to facilities everywhere. In

situations where large and sophisticated Facility

System (FMS) features are not

needed, and unparalleled economy is, Junier is
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Specification Tables

for Jusnior Operator Workstation
Product METASYS Jusiar OWS
Recommended PC COMPAQ Pentium 100 Mhz.
Piatform
Memory Requires a minimum of 8 Mb
Hard Disk Minimum 200 Mb
Floppy Diskette Drive 3.5in. 1.44 Mb disk drive
Mouse Bus or serial Mouse
Monitor VGA compatible
Communication ports RS-232 t0 viumior Server

2 parallel ports for printers

Printer types standard Windows 3.1 printers
Software Microsoft Windows 95 or Windows 3.1
METASYS Junion

compatible with other Windows applications through Metalink software
(Microsoft DDE Dynamic Data Exchange application interface standard)

Online data base generation program
DDL database generation program
Micrografx Windows Draw or Designer 3.1 for graphic generation

Number of objects <400

Specifications for Jesier Server

Processor /memory 80386/ 4 MBytes
Communication ports 1 RS-232 to Junier OWS

2 RS-485 N2 communication busses

Instead of 2nd N2 bus 1 modem port for remote METASYS system OWS
or for a local printer

Number of N2 devices 100 (200 TC-9100)

Cabinet installation selfstanding, premounted
Cabinet Size HxLxW 434 mm x 250 mm x 170 mm
Power consumption 60 VAmax 240 VAC +/-10% 50 Hz

and requirements
Norm CE 89/339

The performance specifications are nominal and conform to acceptable industry standards. For application at
conditions beyond these specifications, consult the local Johnson Controls office. Johnson Controls, Inc. shall not

be liable for damages resulting from misapplication or misuse of its products.

JAHNSON
CONTR@S
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Johnson Controls
International, GmbH

Max-Planck-Str. 16
61381 Friedrichsdorf
Germany

Tel: (++49) 6172/735-0
Fax I: (++49) 6172/735-159

Czech Republic

Johnson Controls Int'l s.r.o
Bartakova 1121/3

140 00 Praha 4

Czech Republic

Tel.: (++42) 2/612 130 20/21/22
Fax: (++42)2/61213023

Hungary

Johnson Controls Int'l Hungary
Ferté u. 1/D

Hungary

1107 Budapest

Tel.:  (++36) 1 263-3033
Fax: (++36)30-200793

Russia

Johnson Controls Int'l Russia
Azovskaja Str. 6/3 - 5th floor

113149 Moscow

Russia

Tel: (++7) 095-310 74 07
Fax: (++7)095-31074 41

Johnson Controis Int’'l Russia
45, Moyka Emb. Rm. 213
191186 St. Petersburg

Russia

Tel./Fax: (++7) 812-31272 68

Kuwait

Kuwait Automation Services (KAS)
P.O. Box 29644

Safat 1301

Kuwait

Tel.:  (++965) 245-4062
Fax: (++965)245-3941

76

Slovak Republic

Johnson Controls Int'l s.r.o.
Bajkalska c. 25

827 18 Bratislava

Slovak Republic

Tel..  (++42) 7 5233 291/2/3/6

7 5211077
Tel/Fax: (++42) 7 5214 153
mobile ph. (++42) 901 703 060
Peter Strycek - Manager

Poland

Johnson Controis Int’t Lid.
ul. Nocznickiego 31

01 - 981 Warszawa
Poland

Tel:  (++48) 22 349 062
Fax:  (++48)22 349 410

Release 1.0
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