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Gundem, Konusmacilar ve Oturum Moderasyonu

GIRIS
Oturum Moderatorii: Dr. Dilay Kesten-Erhart (Proje Yoneticisi, Steinbeis-Europa-Zentrum)
REMOURBAN Projesi ve web semineri icerik tanitimi

BOLUM 1 - Kapsamli yenileme
Caner Demir: Danisman, Demir Enerji
Kapsamli yenileme yoluyla yliksek performansh bélge alanina giris, potansiyelin ortaya koyulmasi ve

Turkiye'nin gelecekteki iklim hedefleri agisindan 6nemi. Tepebasi’ndaki Remourban projesinin ulastigi
hedefler.

BOLUM 2 - Diisiik sicakhikl bolgesel isitma ve sogutma

Hamit Mutlu: Makine Mihendisi, Mekanik Proje

Bolgesel isitma / sogutma sistemi duslik sicaklikta nasil calisir? Bolgesel i1sitma / sogutma sistemindeki
hibrit yenilenebilir sistemlerin faydalari nelerdir?

BOLUM 3 - Bagarili devreye alma islemleri
Ibrahim Cakmanus: Makine Muhendisi, Olimpos Enerji
Enerji sistemleri nasil verimli bir sekilde devreye alinir? Zorluklar ve ¢éziimleri nelerdir? Faydalari nelerdir?
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BOLUM #1
Caner Demir

Kapsamli Bina Yenileme

“ This project is funded by the European Union’s Horizon 2020 research and innovation programme under grant agreement No 646511. www.remourban.eu



@ Kapsamli Bina Yenileme

* Turkiye Bina stoku buyimesinde %4 Itk bir oran ile Avrupanin
en hizli buyuyen ulkesi

* Avrupa bina stoku blyime hiz ortalamasi %1 altinda
* Insaat sektori Tirkiye ekonomisinin %6.6 olusturmakta

e Konut ve hizmet binalari nihai enerji tuketiminin %35’inden
sorumludur.

e 2050 yilina kadar mevcut olan bina stokunun 2400 milyon m?
den 4000 milyon m? cikmasi beklenmektedir.
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@ Kapsamli Bina Yenileme

1- Maliyet Etkinlik Yaklasimi

EUR/m?

.\0_9_0—0’”

Economic

“Cost optimal

j:y

kWh/im?a

Yasam donglist maliyet yaklasimi:
ilk yatirim ve isletme maliyetlerini
kapsamaktadir.

2 - Neredeyse sifir enerjili bina (nSEB)

Avrupada 2021 sonrasi insaa edilecek tim yeni binalar nSEB olacaktir.
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Kapsamli Bina Yenileme

Climate

HDDs (acc. to

CDDs (acc. to

Number of
Turkish provinces

Climate region
according to

classification ASHRAE) ASHRAE) in class TS825

1 Hot <1000 >1000 4 1
2 Cooling-based 1000-2000 >=1000 10 1-2
3 Moderate <2000 <1000 17

4 Rather cold >=2000 <1000 32 3
5 Medium cold >=3000 <1000 13 4
6 Cold >=4000 <1000 5 4

TS 825 gerekliligi olan U degerleri

TS825 climate Wall Roof Floor Window

region [W/(m2*K)] [W/(m2*K)] [W/(m2*K)] [W/(m2*K)]

1 0,7 0,45 0,7 2,4

2 0,6 0.4 0,6 2.4

3 0,5 0,3 0,45 2,4

4 0,4 0,25 0,4 2,4
Yenileme icin dnerilen U degerleri

Component Unit Hot E:;I:(I]]g_ Moderate ::l:ltdher ::Iotiﬂium Cold

Roof W/(m2*K) | 0.25 0.20 0.20 0.15 0.17 0.13

Facade W/(m2*K) | 0.35 0.28 0.27 0.22 0.22 0.19

Windows W/(m2*K) 1.80 1.45 1.17 1.10 1.10 1.10

Ground W/(m2*K) | 0.51 0.42 0.41 0.34 0.33 0.28

Primary energy

demand (cost- kwh/(m2*a) | 42.5 61.5 55.7 73.7 84.8 112.2

optimality)

Primary energy

demand (U- kwh/(m2*a) | 49.7 79.2 73.9 99.8 108.2 149.4

values TS825)




@ Kapsamli Bina Yenileme
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—Final space conditioning energy consumption (space heating + space cocling) - [BAU scenario]
——FIinal space conditioning energy consumption (space heating + space cocling) - [Cost-Optimality scenario]
® Final energy savings

Maliyet etkinlik yaklasimi ile yenilenen ve insaa edilen Turkiye bina stoku REMO
REBAM



@ Kapsamli Bina Yenileme: Remourban

o

7 Yalitim kalinhgi arttirillarak isi
l serens kKQyiplar: ve termal isi koprulerinin

N onune gegildi (15 cm Tagylnd) Ug'lii pencere

dograma sistemi
Cati Yalitim degisimi
(20 cm camyln)




@ Kapsamli Bina Yenileme: Remourban

Onceki Ulusal  Onerilen Degisim
Facade/wall W/ m2K 0,617 0,5 0,204 59%
Roof W / m2K 0,356 0,3 0,119 60%
Ground floor W / m2K 0,542 0,45 0,542 -20%
Glazing W/ m2K 3,022 2,4 1,2 50%
Average U-value |[W / m2K 0%
Glazing total solar e 75 55 39 29%
Shading Shading co 0,86 0, 64 0,44 31%
Ventilation rate |air changes 15 0%

Enerji ihtiyaci
oncesi ve kapsamli
yvenileme sonrasi

U degeri kiyaslamasi

Onceki,
Ulusal
Onerilen

- Existing Buildings After Interventions

Energy Demand CO.e Enemyr I:lum:md
(KWhim*year) (kgCOe/m?yr)

Heating
Cooling
Lighting
DHwWY
Cthers

Building

79.70

35.40

11.00

910

265.40

25.83

16.72

17.45

2.18

4.49

65.67

38.80"

20.10

14.20

18.00"

21.10

111.90

2.44

7.00

0.38

10.40

21.24




@ Kapsamli Bina Yenileme: Remourban

100kWp BIPV on roof Conventional Bulbs = LED Lighting
50kWp Carport canopy
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@ Kapsamli Bina Yenileme: Remourban

30000 —

Fotovoltaik sistem
gunes enerjisi uretimi.

|

Kasim

24000 —

18000
12000
]
o - - ' ’ "
Oca Sub Mar Nis May Haz Tem Adu Eyl Eki
Ay

PV jeneratér enerisi (AC
B cebekesi)

Enerji in kWh

233,444 kWh yillik tGretim toplam elektrik
enerjisi tuketiminin %35’i yenilenebilir
enerjiden karsilanmakta.
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BOLUM #2

Hamit Mutlu

Dusuk sicaklikh bolgesel i1sitma
ve sogutma

“ This project is funded by the European Union’s Horizon 2020 research and innovation programme under grant agreement No 646511. www.remourban.eu



Tepebasi Belediyesi
Asagisogutonu — Yasam Koy
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Tepebasi Belediyesi

Asagisogutonu — Yasam Koy
Binalarin Mevcut Durumlari yerinde inceleme ve etit edilmistir.

Mevcut binalardan bir ¢cogu islevlerini gerceklestirmekle beraber,
bazilarinda tadilat ihtiyaci vardi

COCUK MERKEZI —
TADILAT
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B
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28 Mart 2019



@ ONERILER VE COZUMLER

Remourban proje gereklilikleri; yapilan teknik calismalara, yapilarin durumlarina, proje
maliyetlerine ve mimari fonksiyonlara gore asagidaki kararlar alinarak degerlendirilmistir.

* Yasam alaninda; yapilarin tim cephelerinde 15 cm tas yiini (U=0.20 W/m2 K — 150
kg/m3) 1s1 yalitimi uygulanmasi,

* Mevcut PVC pencere sistemlerinin degistirilerek 3’1l Glazing PVC Dograma sistemlerinin
(4+12+4+12+4 konfor cam) uygulanmasi,

* Cati dosemesinde mevcutta uygulanmis 8 cm camyind isi yalitim malzemesinin tGzerine
20 cm ilave camylnd 1s1 yalitimi uygulanmasi,

* Cephelerde ve Isi koprisu olusturacak tim yuzeylerde uygulanacak i1si yalitiminin
“mantolama “ tekniginde yapilmasi,
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@ ONERILER VE COZUMLER

* Yapilarin toprak alti kisimlarinin 1si ve su yalitimlarinin ( proje kapsami
icerisinde olmadigindan dolayi) belediye imkanlari kullanilarak yapilmasi,

e Bloklarin arka cephelerinde bulunan pencere ve kapilarda kismi degisikliklerin
yapilmasi,

e Catiaralarinda mekanik sistemler icin mekanik teknik hacim alanlarinin
olusturulmasi,
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Isitma - Sogutma ve Havalandirma

Sistemi Cozum Yaklasimlari

Isitma ve sogutma enerjisini saglayacak sistemler agisindan kaynak
arastirmasi yapiimistir.

Kaynak olarak ;
- Toprak

- Su
- Hava

28 Mart 2019




Isitma - Sogutma ve Havalandirma

Sistemi Cozum Yaklasimlari

* Toprak ve su konusunda maalesef kullanacagimiz bir kaynak
bulunamamistir.

2. kaynak olarak, Havanin kullanilmasina karar verilmistir.

* |lk kaynak olarak yenilenebilir, sirdiirilebilinir atik agac veya orman
artiklarinin pelet yakit olarak kullanilmasina karar verilmistir.

e Eskisehir ili Isitma proje sartlari -12 CKT sicakhgi olmasi nedeni ile
Pelet kazanina hava kaynakli 1si pompasi ile destek verecek hibrit
sistem kurulmasi kararlastiriimistir.

 +7 Cve Uzerinde 1sI geri kazanimli 1si pompasi ve hava kaynakli isi
pompasi ¢calisarak daha verimli isitma yapilmasi planlanmistir.
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@ Sistem Dizayn Kriterleri:

Dis Dizayn Sartlari:

Tesisin bulundugu il.....................: Eskisehir

Kis dizayn sartlari.......................: -12 2C; % 90 izafi nem
Yaz dizayn sartlari......................: 34 2C KT; 25 2C YT
Yaz icin gunluk sicaklik farki.........: 15,9¢C

i¢ Dizayn Isi iletim Katsayilari (Maksimum):

Asagidaki veriler yaklasik degerlerdir, 1s1 yalitim hesap raporu hazirlandiktan sonra
degerler netlestirilecektir.

Cati (Meveut) coeeveeeeeeeeeeeeeinnnne, U= 0,356 W/m?K
Catl v, U=0,128 W/m2K
Dis Duvar (tugla-6evcut)............ U=0,617 W/mK
Dis Duvar (kolon-mevcut).......... U=0,811 W/m?3K
Dis Duvar (tugla-yeni) ............... U=0,200 W/m?3K
Dis Duvar (Kolon-yeni) .............. U=0,217 W/m?3K
SRR
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@ Sistem Dizayn Kriterleri:

ic Dizayn Isi iletim Katsayilari (Maksimum):

(OF | o 1SR U=0,128
Dis Duvar (TUEIa)..cceeeeeeiieeeeeeeeeeeeeeeeeeecee e U=0,200
Dis Duvar (Betonarme)......ccceeeeeeeeevveeeevenvnvneieeennn. =0,217
Toprak Temasli DOSEME .....ccevvvreeeeieeieiiicieeeeeeeenns U=0,493
[ DUV ettt ettt U=1,670

ic Dizayn Cam Ozellikleri (Maksimum):
Dis cephe camlari: (4+16+4) Isi cam konfor

U=1,2 W/m?K
b=0,30

28 Mart 2019
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Eski Izolasyon ve Yenilenen Izolasyon

Isitma ve Sogutma Kapasiteleri:

YASAM EVi 5

Toplam Sogutma Duyulur

kW Sogutma kW Isitma kW
Mevcut Durum 29.9 29.5 47.1
Yeni Durum 20.1 20.0 19..4

Isitma Ve Sogutma Calisma Sicakliklar

Klima Santrali Isitma Sistemi Devresi  : 50/ 40 °C
Fancoil Isitma Devresi : 50 /40 °C
Sogutma Sistemi Devresi . 7/12°C

28 Mart 2019




@ Uzerinde Calisilan Sistemler — Yerden Isitma
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Uzerinde Calisilan Sistemler — Pasif Chilled Beam

Tavan / Duvar Isitma Ve Sogutma Sistemi
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Uzerinde Calisilan Sistemler — Pasif Chilled Beam
Tavan / Duvar Isitma Ve Sogutma Sistemi

28 Mart 2019



Uzerinde Calisilan Sistemler — Aktif Chilled Beam

Sistemi ile Isitma & Sogutma

Isi Geri Kazanimli Havalandirma Santrali ile Nem Alma Ve Havalandirma

Nozullar

(1)

il Lt

liss |

Ortam havasi *
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Uzerinde Calisilan Sistemler — Aktif Chilled Beam
Sistemi ile Isitma & Sogutma

Heat Exchange
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Uzerinde Calisilan Sistemler — Aktif Chilled Beam

Sistemi ile Isitma & Sogutma

DIS HAVA TARAFI : IC HAVA TARAFI

Kullanilmis ve nemli
donus havasi

22 C
45%
7.4 grikg

A A A A

ROTOR ( SORPTION TiPi ) ISI
GERI KAZANIM




Uzerinde Calisilan Sistemler — Aktif Chilled Beam
Sistemi ile Isitma & Sogutma

I

IDDC’
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Type: Sorption rotor HUgo RRU-N-C16-1125/1125-1040

Heating

______________________________________________________________________ Outside air  Return air _ Outside air  Returnair

Inlet condition Standard Air Volume 4000 4000
Actual Air Volume 3592 4077
Temperature -12.0 22.0
Relative Humidity 90.0 50.0
Absolute Humidity 1.22 8.32

_______________________________ Enthalpy 94 433 733 506 kikg

Outlet condition  Actual Air Volume 3994 3679
Temperature 14.4 -4.3
Relative Humidity 69.7 86.2
Absolute Humidity 7.20 2.30
Enthalpy 32.7 14

Face air velocity 2.35 2.67

Pressure drop 116 144

Pressure drop (Standard density) 142 142

Temperature efficiency (EN 308) 77.7

Humidity efficiency (EN 308) 84.2

Energy efficiency (DIN EN 13053) 77.0% / H1

Temperature efficiency ErP Lot 6 78.1

Energy/Heat Recovery

Sensible heat 35.70 -35.42

Latent heat 19.89 -19.89

Total heat 55.59 -55.31

Moisture Recovery 5.98 -6.02

28.63 -28.63

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' REMO~
= LIRBAMN =
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Cooling
Qutside air  Return air
4000 4000
4261 4123
34.0 25.0
45.0 50.0
15.23 9.99
73.3 50.6
4140 4244
27.0 32.1
51.9 447
11.67 13.53
56.9 67.0
2.79 2.70
154 146
142 142
78.3
67.9
77.0% / H1
78.1
-9.80 9.85
-11.68 11.68
-21.48 21.53
-3.56 3.54
-16.81 16.81
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@ Sistem Secimi

Isitma
Sogutma Sistemi : Fan Col Unite

T

o0

1 .
|OD¢

.00 th Lil Jil L=

Havalandirma : Rotorlu Isi Geri Kazanimli
Havalanadirma Santrali
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Yakitlar

Fotovoltaik Elektrik Uretimi
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Isitma Icin Kaynaklar

Pelet Kazani Hava Kaynakli Isi Pompasi Isi Geri Kazanimli Isi Pompasi

28 Mart 2019
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SLOT DIFUZOR

SLOT DIFUZOR 2 Bélmeli - 1000 mm.

2 Bélmeli - 1000 mm.

£ .
300 watt ] 3
watt = 300 watt
3 % e ==2o17 % s =E=20127
r = — =
CRY o= CAV =2
= W —omeoel
== NIN15H = SEn
'] === NI 15515l
v CAV CAV
2*@152 Tip2 300 watt
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Is1 Geri Kazanimli Isi Pompasi
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Is1 Geri Kazanimli Isi Pompasi

Salect UNIT i
Unita' tipo [*] \ "_.
A ; = -
Circuit 1 Circuit 2
COOLING capacity = S00kW frou ‘ l, ircu
| I e — '
2% 50 h 100 (%) ", * -

HEATING capacity = 520KV
] ] I — — Cundgnser
0 25 50 75 o0 ) | |

TER=7,65

.. Mugikany Sadiary
5 Exchanger Exchangsr

Conditian: 14

Evaporetor

Op-q.Ta'.u'q candilions

AlR

Evaporztor infouf tempsrature 127°C
Canderser infout tempserature 4004570
Culdoor air lemperaturs 15°C

< BACK
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Is1 Geri Kazanimli Isi Pompasi

Selact UNIT
Unita' tipa T
COOLING capacity = 375kW
N |

Q ] &0 TS 100 (W)
HEATING capacity = 300kW
[ 11 | I I

1} 25 a0 T8 o %)

TER =7,89

Condition: 11

Operating conditions:
AlR
Ewaporater in‘out temperature 12/7°C

Condenser intout temperature 40/45°C
Outdoar a2 temperature 15°C

< BACK
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Is1 Geri Kazanimli Isi Pompasi

Salact UNIT
Unita' tipo o

Circuit 2
COOLING capacity = 250kW -

| |
q 5 50 5 100 (%)

'. ~ — q{
Circuit 1 'r l ‘l, 1
[
HEATING capacity = 260KW

| I — | Condenser
i 25 50 75 00 (%) i

TER =8,17

: Aulllary Audieary
Exchanger Exchanger

Canditicn: 1M

Svaporetor

Operaling condifions: ‘l’ ‘

AlR

Evaparator infoul tamparature 127°C *
Condansar infout tamparature 40/45°C ii

Outdoor air temperaiure 15°C
< BAGK
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Is1 Geri Kazanimli Isi Pompasi

Salect UNIT
Unite' tipo v
COOLING capacity = 125kW

0 25 | &0 5 100 | (%)
HEATING capacity = 150kW

o 25 | &0 5 LLEV ]

TER = 8,20

Condition: 14

Operating conditions:

AlR

Evaperator infout temperature 127°C
Condenser intoul lempsralure 40045°C
Outdoor air temperabures 15°0

< BAGK
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BOLUM #3

Ibrahim Cakmanus

Basarili Devreye Alma
islemleri

“ This project is funded by the European Union’s Horizon 2020 research and innovation programme under grant agreement No 646511. www.remourban.eu



@ Commissioning Process

Definitions

Basis of Design (BOD): The documentation by the design team of the primary
thought processes and assumptions behind design decisions that are made to

meet the Owner's Project Requirements. The BOD describes the assumptions Raviaw Owners Commessioning
used for sizing and selection of systems (i.e. codes, slandards, operating condi ﬁlﬁmm uwnr_an:_lmu:n Furmm_m
tions, design conditions, weather data, interior environmental criteria, other & Basis of Checkdist
pertinent design assumptions, etc.). Design — Incorporaie ,::.f.j'"“;ﬂ
Commissioning Sct::-!:::l Final Cx
Commissioning (Cx): The National Conference on Building Commissioning has Specification Check Report
established an official definition of *Total Building Commissioning’ as follows: } shests {
“Systemallc process of assuring by verification and documentation, from
the design stage to a minimum of one year after construction, that all facil- . PLAM ‘ DESIGN ‘ COMSTRUCT ‘ ACCEPT | OCCUPANCY
Ity systlems perform Interactively In accordance with the design documen-
tation and Intent, and In accordance with the owner's operational needs, Project Timeiine >
Including preparation of opaeration personnel”

Ozetle Commissioning: Mal sahibinin istekleri asamasi, tasarim éncesi, tasarim, insaat
ve isletme siireclerindeki kalite kontrol (dogrulama ve dékiimantasyon) islemleridir.
Isin basindan sonuna kadar bu konuda uzman bir firmanin danismaligi isin kalitesine

cok sey katmaktadir.
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@ What are the Benefits of Commissioning?

A properly commissioned facility
can result in

» Fewer change orders during the construction process
» Fewer call-backs for warranty work

» Long-term tenant satisfaction

» Lower energy bills

» Avoided equipment replacement costs

» Improved profit margin for building owners

» Properly trained operational staff

» Operations and Maintenance manuals are compiled
correctly

28 Mart 2019

Cost savings for
retro-commissioning

» 5% - 20% reduction in annual operating
costs.

» 1.5 — 7.5 year simple payback is typical.

This is based on:
» lower energy usage.
» reduced operational problems.
» improved occupant comfort.



@ Commissioning — standards and document

NE [g

PROCEDURAL

ASHAAE Guideline 0-1005

{Y) ASHRAE GUIDELINE

The Commissioning

Process
STANDARDS
FOR
WHOLE BUILDING
SYSTEMS oty 545 i . P
COMMISSIONING e e o
OF NEW :::;: :-wmn_.u... -
CONSTRUCTION
American Sockety of Heating, Refrigerating

1791 e Oirtie ME, Alanls, GA 0119

2009 - THIRD EDITION
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@ Commissioning — standards and document

)

ASHRAE Guideline 1.1-2007
(Supersedes ASHRAE Guideline 1-199¢)

ASHRAE GUIDELINE
HVAC&R Technical

Requirements for
The Commissioning
Process

Agpeovid by the ASHRAE Standasds Commmee on June 23, 2007, and by the ASHRAE Beard of Direciors
an June 27, 2007,

ASHRAE Caddelnes are updated on 2 Ty cyche; the dae bolkwergy the Guideling & the year of approval
Thiz laiess edition of an ASHRAE Guidaline may be punchased from ASHRAE Cussomer Service, 1791 Tulie
Cicle, NE, Adania, GA 30523-2305. E-mail: cedams@ashraa org. Fax: 404-321-5475. Telephone: 404-636-
8400 {wordwids) or 1ol free 1-800-527-4723 [for orders in LS and Ganada).

©Copyicht 2007 ASHRAE, Inc.
IS5 1045-804K
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@ Commussioning: testing adjisting balancing

NEBB REQUIRED INSTRUMENTS (5.1. UNITS)

NEBE REGQUIRED INSTRUMENTS {51, UNIT5) {Continued)
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N N Calibration
Funetion Minimum Range Accuracy Resolution Calibration
L L Interval _| Function Minimum Range Accuracy Resolution Interval
B5C CERTIFICATION AND HVAC QUALIFICATION B5C ELECTRICAL QUALIFICATION
SHALL Instruments Requirements for HYAC Section 7 ["SHALL Insirumants Flequirements for Electrioal Secbion 5
Digital Camera 24 mm = T2 mm 3 x Zoam 3.1 Mepa Pixels Mate 1 Receptacle Cirouit Tester 125 VAGC Hota 1
Temperature Measurement
Air -40 o 115°C £ 1% of reading 0.1'C Woltage Datector 50 -1000 AC Note 1
|mmersion -40 to 115°C ¢ 1% of reading | 0.1°C 12 Months
Gantact -40 1o 115°C t 1% ofreading | 0.1°C Light Level Metar 0-4000 FC 12 Manths
True RMS Electrical M ment =
Vol AC 0 to 500 VAC +F% of reading | 1.0Volt 12 Months SHOULD |nstrumants Requirements for Electrical Section &
Amperes 0to 100 Amps £ 2% of reading | 0.1 Ampere Thermal Image Camera 20 mm 1202120 Note 1
. ; 25Paz 260 P
Air Pressure Measurement 0'to 2600 Pascals 4 2% of reading 25 Pa » 280 P: 12 Manths Light Level Data Logger 0 = 3000 Lurens Nots 1
Air Velocity Measurement 0.2510 125 mis £ 5% of reading | 0.1 ms 12 Months WAY Instruments Requiraments for Electrical Section 8
(Mot for Fitat fube traverses) Fowar Gually Weter Data Logger .
Humidity Measuremant 100 80% RH 2% RH 1% 12 Morths :ﬂlb AC g-ﬂéi*auVAC t g:: : reading é DVAC Note 1
780 mm ha. TZhofreadng | 3.3 Fa i Sl S madng LAm2
Hytronia Preasure Measursment 1o 400 kPa 12 Maaths BSC SPECIAL ELECTRICAL QUALIFICATION
Oto 700 kPa + 2% of reading a7 kFa
010 1400 kPa + 24 of reading 18.7 kPa SHOULD |nstruments Requirements for Special Electrical Section 10
Hydronic Differential Pressure Oto 25 kPa +Piofreading | 250Pa 12 Moaths Vollage Detector 5= 1000 VAC | | | Note 1
Measurement 01tz 300 kPa 2% ofreading | 30kPa WAY Instruments Requirements for Special Electrical Section 10
SHOULD Instruments Requirements for HVAC Section 7 Sound Level Mater andor Wibration | . | . | . | 12 Manths
- Analrzlr
Temperature Data Logpers -20° - 85°C + 1% of reading 010" C Mate 3
BSC PLUMBING GUALIFICATION
Humidity Data Loggers 10t 80% RH + 2% RH 0.05% RH Mate 3 SHOULD Instruments Requirements for Plumbing Section 11
inc':l’;::f"‘" Meter and/or Vitration Nota 2 Nota 2 Mote 2 12 Months \Water Pressure Data Logger 0= 700 kPa | £ 1% of reading | 0.6 kPa | Note 3
MAY Instruments Eulmmﬁt HVAC Section 7 MAY Instruments Requirements for Plumbing Section 11
0= 10,000 0= 10,000 .
TOS Meter 0- 5,000 gom + 2% Full Scale +1% Mate 1 TOS ! Hardness Meter . 0 - 5,000 g + 2% Full Scale +1% Hote 1
E5C BUILDING ENVELOPE QUALIFICATION found Level Meter and/or Vibration . B . 12 Manths
SHOULD Instruments Requirements for Building Envelope Section & B5C FIRE PROTECTION QUALIFICATION
Thermal Image Camera 20 mm 120x 120 Hate 1 SHOULD |nstruments Requirements for Fire Protection Section 12
Capacitance Maistura Meter 0= 100% 1.25" Penatration Nate 1 Water Pressure Data Lagger 0 =700 kPa + 1% of reading | 0.5 kPa | Hata 1
MAY Instruments Requirements for Building Envelope Section & MAY |nstruments Requirerents for Fire Protection Section 12
Door Prassure Assembly 0.14 - 3.0 mis +5% of Reading | 10Pa Mate 1 z0und Laval Meter anclor Vitraion . | . | . | 12 Months




@ Commissioning: testing adjisting balancing

Prefunctional Checklists (PFCs)

Chilled Water Piping yeaino

Chilled water piping instaled perfnedetal on MZ 1A
CHE & A piping at hecol 54 inchperthe schadusonsnes M1 14

Pioing arrangament perthe detal CHS hdr- sovalve petes plug, thesmomater ol branc h- fange ot
comnes fion for cod pull, BRG o ssiiee, pate’s pug, geuge cock, coi, pa=s phug, gauge cock, fange
st reburn hdr - peigs plug con

Theres adeguate oom o pul fhe chiled walercoi per M13A
Cilled watercol manud arverts irstaled percol pertnedeta’ on M3 1A

Cinilled watercol drans nstaled per cod per fre ddailon M3 1A
Tlhermom sters msialied O 1351320246

Piong system propery pressurs iesied for §howrs & 12575 per 13020209
Piong system cleaned snd propery fushed 15020:3.08

(Chited watsr oo clean

HumidifierPiping

Steam pipng peopery comnecied per e ddial onll 234

Piong lsovwakie stainer, union, corird valhe wnion, humidifier condensatew! drfiag)w! biow down waive)
Acod condensas shul o sensor diac hed betwesn heconrdl wahe & humidifier beiors the unitand
downsteam of fheumidiier onfhecond

Sheam pipng 2° persched on M1L1A

Pioing system propery pressurs tested for §hours & 12575 per 15050209

Pioing system biown down w SPS] d2am and condensaie waded for § hows per 13050-308

Saha kontrol
calismalari

S
REMO=
JRBARM =
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ar }ﬂjs&



@ Commussioning: testing adjisting balancing

Functional Performance Tests (FPT)

ots Teat Procedum Expedted Reaponss Pass Y/NMitel
CommaEnd he Chiler Uﬂb’]’ Motz 3
neEMSWOVS DEsd |1 CHIY ouo cERRpVENS

2. C\Wisiaiion valve opens. i pump sirts (inkrioded W CHR)
3. Coolng Dwer Soisiin vake coensand CT & ended

4. Chier erctien by EAS

3. Chiler Sorswhen wakr fows are proven T el Rt fan Ar axine K 063 canioanden Yot £Tre covam

5. Chilr conirols on internal draler LCHW Spt

7. \iaive I YR, moduiss 0 mntal dilier condenzr presure

pen prehest valves b Siagng sequence WOM 1WCM 2 ANCM 3 WEM 4
naesse fe ioad agvehe (Tors= 041 THCEPMYCHWR T-CHWAST)

GOl e T ) ceonpowtmEMS_ @MLed_ tas | Mo 487
2 e ean o sat00% Ul s B TSRS | e

Cpenprtestvahesp | SE0NGsEpEnce HEM LHCH 2HACH 1AM 4
naresse e at aboveme [Tors= 041 PPMACHWRTCHIRST)
S UUWOIES ) scayntmEns____ Mlmi____tes | Moz 487

2. Wihen e average amperage ofal cperaing dhilers 5 above
300 a0 3708 ) CVIERS2 Denl SEIEGUENCE SEM 15 YES

RE
URB

4
o
N9

28 Mart 2019



@ Commissioning: measurement example

SYSTEM EFFECT AY
ACTUAL FLOW

l@——  — OrLIGNVOLUME — &

Deficient duct system performance because
of system erect.
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PITOT

FAN AR
rLow " TOTAL

O — oA eine

VELOCITY
PRESSURE

—

STATIC
PRESSURE

VELOCITY PRESSURE - TOTAL PRESSURE - STATIC PRESSURE

(2) Fan veloeity pressure (Py ).
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@ Commissioning: measurement example

Projeiendime, Enerf Verimliidi, Cormmissioning, LEED DantgTanlic Hizmeter
| Pl kg b e sk e iendmns farnna
Tednad:  KCWECH IR CROWH FLAZA OTEL Tarik: 107.20HE
Cigim yeet ARL 02 OTCL UET Z0ON TAZL 114" Saad o
ciban Prict LUl e Tars 432 char
ETIRET DEEdS] 17 i
ETIKET BASHCI [claz dig I3 Fa ETlKER LEVIH SATIS 143 HE
® TKE | BM3TI0H GLMEN 5 R EIIKER FHERANS 52 HE
'F'
Cgdederep Do LT o Ha it bama pripnbagy
wal] 18
Tazturs gaps © a m
Ml b5t 3 st " Bl nila o atwersde s Bacowe WA
IrC
-’_wg-uuuu-..!:-: FE Tk 13340
eurm . };E:---q bn-r-._. —— a::...;- = I.:r_\_ [T
raTET e rEs i Rl
1 1. 104 140 123 104 L . ]
¥ 1,30 104 1,50 130 108 148 . |
E) 1.3 13 1480 130 13 1,3 ]
4 930 13 1480 [ 1 1,08 ]
] o3 148 1,80 [ 148 1,00 =
] A0 1 1,80 [ [ [ =
i A 138 1,80 130 138 1,5 =
¥ 350 [ 1] 180 [ [ ] [ |
E] a0 10 1,80 %1 108 &5 ]
a 100 12 140 100 134 11 ]
1] 1,00 I 1,80 1 158 1,18 =
2 200 158 1,80 208 158 1,88 =
pEnt niglmi eceucy debihsesb
Hesapanan debi 14 247 mdih
[akst garf, hagap, dete 15430 mllh
Hua grlanan erlalirsm hay o hia : 43 (]
Fojuniuk I 10 Kgiml
Ermigle dpillen slath baamg : 235 ra
Dasmada Sgulen satlk ba=ng i ELa Pa
Tapamifan etahk barnc [ =13 Fa
Diglilen miztor akim [ 8.1 Afnper
Sleiem sieidrik vo Raj) H bl volt
* hirink 1] 1] He
Hesapianan ¢ ipma mator deyvr s3s 1384 di
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a. Heating system e. Automatic Control System (BMS)

- Fan coil system _| Control panels
_ Air Handling units - Cabling
_ Boilers | Sensors.

f. Water Ssytem

b. Cooling system. 71 Domestic cold and hot water systems

' Fan coil system _| Waste water systems (toilets, pipes etc.)
_1 Air Handling units
J Chiller, heat pump g. Electrical systems
O Cables, control panel, electrical panels etc.

71 Generators

¢. Distributing equioments. _l Lighting system and lighting automation system.

7 Pipes
7 Walves, check valves, strainers etc.
_1 Control valves, thermostatic valves.

d. Ventilation Ssytems
| Air Handling Units (AHU's)

T Ducts
_ Dampers &
_| Difusers g
| CAV boxes
Aydinlik seviyes: olgumlen
S aren B oo L oY
T — REMO~
L LJRBAN =
;F -:-.‘oq__ _:I



Commissioning: Remourban commissioning

Result of commissioning of this project

v It is controlled and verified that installment systems are installed correctly and conforms to
projects. In this regards, there is no deficiency in terms of devices and equipment.

v" It is verified that all the devices electrical and mechanical connections have been made.

v' Some deficiencies have been found in pellet boiler, solar thermal system, heat pump, solar
PV system and BMS system during commissioning process. Many of these deficiencies and

faulties have been corrected by contractor and sub contractors.

v In order to adjust the working point of some pumps, corresponding valves were adjusted
according to the pump design sheet.

v Building automation system working concordantly to scenarios.

v Indoor temperatures and indoor air quality were adjusted via BMS in order to reduce
energy consumption of the building.

v Training has been given to the staff by contractor.

v" Necessary document have been given to the operating staff by contractor. .
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Commissioning: Remourban commissioning

Lessons Learned from the commissioning activities are summarized below.

1. Commissioning Processes are not common application in Turkey. So, works have been
performed in this Project many experiences have been gained.

2. Commissioning and especially enhanced commissioning is very important to operate building
efficiently.

3. It is necessary to design HVAC systems as simple as possible. Otherwise, commissoning and
opereting procedures are time consuming and require more operating staff personnel.

4. Measurement and verification is very important during operating phase.
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Soru & Cevap

“ This project is funded by the European Union’s Horizon 2020 research and innovation programme under grant agreement No 646511. www.remourban.eu



Yaklasan Web Semineri:
Tepebasi, Mayis 2019 "da yeni bir web semineri daha diizenliyor!
Diger seminerlerimize katilmak igin liitfen bizi takip etmeye devam edin.

I www.remourban.eu | Follow us on: Twitter, Facebook, YouTube & LinkedIn.



