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Enerji Simiilasyonu

Enerji simiilasyonu enerji verimli binalarin projelendirilmesi/gelistirilmesi, enerji verimli

tadilat1 ve sertifikasyonu siire¢lerinde kullanilan 6nemli araglardan birisidir.

Enerji simiilasyon programlar1 tasarimin ilk asamalarindan baslayarak birden fazla deneme
gerceklestirmek ve bunlardan uygun olanmni segmek, ilk yatinm ve isletme maliyetlerini
optimize etmek ig¢in katki saglarlar. Ayrica konforsuzluk gibi durumlarin da onceden

belirlenmesine katki saglarlar.




Enerji Simiilasyonu
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Enerji Simulasyon Programlari

Energy Plus, EDSL TAS, Carrier HAP, EQUEST, Design Builder, Blast, ESP-r, DOE-2, TRANSYS vb.

Bu programlarin her birinin one ¢ikan yanlar vardir.

Dogal havalandirma ve dogal aydinlatma, free cooling, trijenerasyon sistemleri, termal depolama, golgeleme,
yenilebilir enerji teknolojileri, hibrid sistemler, gece sogutmasi (night purging, gece termal depolama vb.) gibi

olanaklarindan bazilar1 modellenemeyebilir. Bu durum progeamdan programa degisiklik gosterir.
Bu konuda yeni bilgilere erisim i¢in ASHRAE, DOE, ESRU, Building Simulation Research Group,

IBPSA gibi kurumlara basvurulabilir.
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Enerji Simulasyon Programlari

Energy Plus, EDSL TAS, Carrier HAP, EQUEST, Design Builder, Blast, ESP-r, DOE-2, TRANSYS vb.

Bu programlarin her birinin one ¢ikan yanlar vardir.

Dogal havalandirma ve dogal aydinlatma, free cooling, trijenerasyon sistemleri, termal depolama, golgeleme, yenilebilir
enerji teknolojileri, hibrid sistemler, gece sogutmasi (night purging, gece termal depolama vb.) gibi olanaklarindan

bazilart modellenemeyebilir. Bu durum progeamdan programa degisiklik gosterir.
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Enerji Simiulasyon Programlari

Enerji

bina tadilati siire¢lerinde enerji simiilasyon siirecine

destek olan dokiimanlardan birisi ASHRAE 90.1.

ANSI/ASHRAE/IES Standard 90.1-2019
(Supersedes ANSI/ASHRAE/IES Standard 90.1-2016) :
Includes ANSI/ASHRAE/IES addenda listed in Appendix | z é

Standardidir. Bu standard enerji Verimli bina tasarimi
Energy Standard

ve enerji simiilasyon programlarinin nasil kullanilmasi for Buildings
Except Low-Rise |

Residential Buildings
(I-P Edition)

See Appendix | for approval dates by ASHRAE, the ing Engineering Society, and the American National Standard:
Institute.

gerektigini genis bi¢cimde aciklayan

ve diinyaca kullanilan 6nemli dokiimanlardandir.

This Standard is under continuous maintenance by a Standing Standard Project Committee (SSPC) for which the Standards
Committee has established a d program for regular publication of addenda or revisions, including procedures for

timely, documented, consensus action on requests for change to any part of the Standard. Instructions for how to submit a
change can be found on the ASHRAE® website (www.ashrae org/continuous-maintenance).

The latest edition of an ASHRAE Standard may be purchased from the ASHRAE website (www.ashrae.org) or from
ASHRAE Customer Service, 1791 Tullie Circle, NE, Atlanta, GA 30329-2305. E-mail: orders@ashrae.org. Fax: 678-539-
2129. Telephone: 404-636-8400 (worldwide), or toll free 1-800-527-4723 (for orders in US and Canada). For reprint per-
© 2019 ASHRAE ISSN 1041-2336




Enerji Simulasyon Programlari

Bilgisayar simiilasyon programlari asagidaki konularda islev goriir;

»Tasarim sec¢eneklerini degerlendirmek ve tasarim optimizasyonunu arastirmak,
»Yeni fikirlerin arastirilmasina olanak saglamak,
»Binanin ilgili yonetmeliklere uygunlugunu denetlemek,

»Binanin enerji performansinin 6nceden belirlenmesi,

»Ekonomik analizler yapmak. D N i
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»Enerji etiit ve EPC calismalar1 yapmak.



Enerji Simiulasyon Programlari

> Bina 1s1 yalittminin, 1s1 kayip ve kazanc¢larinin optimize edilmesi,

» Alternatif bina cepheleri (opak yiizeyler, tek cephe, ¢ift cam kabuklar vb.) ve cephe

optimizasyonu,

» Golgeleme modellemesi,
»Dogal havalandirma modellemesi (bazi programlar yapabilir),
»Omiir boyu maliyet analizi (baz1 programlar yapabilir).

»Kalorimetreler gibi paylasim sorunlarinda tiiketim tahminleri ile uygun paylasim sistemi




Simiilasyon Programlari

»Yeni yapilacak veya mevcut binalarda iklim bolgesinin 6zellikleri,

»Bina projesi (yon, duvar/pencere oranlari, kullanilan HVAC ve aydinlatma sistemleri),

» Yap1 malzemelerinin 6zellikleri (1s1l direngler, cam 6zellikleri, cihaz verimlilikleri, yenilenebilir

enerji kullanimi vb.),

dikkate alinarak binanin yillik 1s1itma, sogutma, aydinlatma, kullanim sicak suyu, aydinlatma,

fanlar, pompalar vb. sistemlerde ihtiya¢ duyulan enerji hesaplanabilir.




Enerji Simulasyonu Yapilmasi

Check Space Summary for Check for simulation program,
the building size, space types, climate zone, weather file, Check total points Check narratives are
conditioned vs. unconditioned = reference standard used, heating = attempted and Target = included describing
spaces. Check the number of source and whether the project finder score special conditions
stories includes existing renovation.

. S Check HVAC and Evaluate
Check Building Check Lighting Check Process ial
Enopeimput > nput ¥ Enegymput > ONYomem =b s

Check unmet load hours and # Check simulation output to verify # Verify if the resulis of 4 orientations
were reported

simulation output reports consistency

Evaluate whether
energy consumption
and demand differences
between proposed and

5 baseline cases are :
inputs S major end uses
P justified .

Identify efficiency
measures and verify
if savings are justified
for the measures with
highest absolute

Verify that end-
use demand and
energy use are
consistent with

Evaluate whether
consumption and
demand savings are
consistent between
linked end-uses

Verify whether
energy
consumption is
reasonable for

savings
BUILDING LEVEL CONSISTENCY SPECIAL OUTPUTS
Cross-check For each fuel type, if cost and enery savings Review Verify
with benchmark differ significantly, verify that virtual utility rates exceptional renewable energy
consumption are justified based on utility rate schedule calculations calculations

Steps to verify proposed energy savings Maodel Inputs Model Qutputs Consistency




Enerji Simulasyonu Yapilmasi - Di1s Hava Kosullar
(Binanin bulundugu yere ait iklimsel bilgiler)

w e

Simulas

Simiilasyon programlarina bina mimarisi, dis hava verileri, i¢ iklimse kosullar, ¢alisma saatleri, zonlar,
cam cephe, duvar, tavan, taban U degerleri, aydinlatmadan 1s1 kazanclari, insanlardan 1s1 kazanglari, kazan,
chiller teknik 6zellikleri, HVAC sistemleri veri olarak girilir.

D1s Hava Kosullar:
v Yillik 8760 saatlik dis hava verileri,

Ankara

v Dis hava sicakliklari,

£y

v" Global ve difiizyon giines radyasyon

v" Bulutluluk oranlari,

|

|
|
|
T

v" Riizgar yonii ve hizi.

| 1 | I | | | | | [ | | | | | |
1 2 3 4 5 6 7 & 9 10 11 12 13 14 15 16 17 18 18 20 2 22 I3 M4

Global Radiation (W/m?) Diffuse Radiation (W/m?) Cloud Cover (0-1) Dry Bulb (°C)

.Selal Tiplk yazve kl; durumlarini gosteren diyagr am Humidity (%) Wind Speed (mis) Wind Direction ('
Yegsil cizgiler: Giineg radyvasyonu (W/m?)
Kirmizi gizgiler: Dig sicakiik (°C)




Enerji Simiilasyonu Icin Gerekli Veriler- Dis Hava Kosullar
(yapinin bulundugu yer bilgileri)

Dis Hava Kosullar: (Carrier HAP Ornegi)

o Weather Properties - [Ankara)

Design Parameters | Design Temperaturesl Design Salar | Simulation |

= Weather Properties - [Ankara]

Design F'arametersl Design Temperatures faly] | Simulation |
Eegion: ~ Atmozpheric Cleamess Mumber |1 .00
Location: [Tk - Design Day Maximum Solar Heat Gaing W/
o I Hrkey J Average Ground Reflectance 0.20
Clty: Ark.ara - . .
I —I Soil Conductivity |1 385 WAmK] Month [ Multiplier M MME NE ENE E ESE SE SSE S
L atitude: [a01 e Jan 7.00] 609 609  G0.4] 2630 4624 6548 75149 7966 794
Deszign Clg Calculation Months I‘Jan LI (e} IDBC ;I Feb 1.00 5.0 75.0 162.3 3971 EOE.4 718.4 786 I 753
Longitude: |_33_|] deg bl ar 1.00 304 04| 3192 5286 6763 YA90) V426 GBBRAE| 646
TineZ BT +/ b Apr 1000 1061 2284| 4275 G121] 70300 7044 B3IBI| 5339 485
Elevation: 918 8 o | [Pmear (e [30 B May 1.00[ 1168 3279 H126) 6423] 6972 E469) 5501 4160) 359
- = D avlcht Savinge Ti - - Jun 1.000 1466 364.0) 5339 G495 6843 6182 BO0BT7| 3617 300
: . t Savings Time Yes * No Jul 1.000 1194 3268 4987 6369| BB0B| B373| 5331 4039 342
Surmmer Design DB |32_2 C a4 u
J Aug 1000 111.3] 22371 4234 B929| E734| EBB27| B109] 5180] 467
Sunsing Balrshlah e T CST Begins Igpr vI |1 Sept 1.00 94.4 944 2881 5034] EBIRT| FA.9] V058 B5E2]  BA
- 17.2 Oct 1.00 781 781 156.5 3842 BEB.7 709.5 7535 7467 737
Currmer Daile Fange 58 Kk | DSTEnds e B Now T00] 626 626 626 2475 4750) 627.0] 7480] 7844 7a9
vasnd 15.8 - Dec 1.00 551 551 551 2027 407.0 EO7.1 T2 7857 795
Wwinter Design DB |—1 6.7 [ Data Source; 4 | ’
winter Coincident WE |-1 7.7 C 2001 ASHRAE Handbook

Cancel Help QK Cancel Help

o |




Hastane Enerji Simiilasyonu Icin Gerekli Veriler — Konfor
Gereksinimleri

Ic Mahal Konfor

Islev Mahalli Komsu Saatteli Saatteld Dogruda Oda Baxl Tasarm
- . mahalle  Minimum Minimum =nDis  Birimleri Nemlilik®  sicakhg
Gereksinimleri basm¢  DisHava  Toplam Mahalle Icinden % °C

Iligkisi*  Degisim  Hava  Egzoz  Resirkile
Miktar®  Degisim  Edilen edilen Hava
Miktart  Tiim

Hava™
Cerrahi ve Kritik Bakom
Ameliyathane(resirkiile hava sisterni) Pozitif 5 25 - Hayr 45-55 17-27
Ameliyat/cerrahi cystoscopic edalar #F Pozitif 5 25 - Hayr 45-55 20-2%
]
Dogumhane® Poziif 5 25 - Hayr 45-55 20-23
Ayilma Odas® * 2 [\ - Hayw 4553 2411
Eritik ve Yogun Balam * 2 i - Hayr 30 - 40 21-24
Yeni dogmug Bebek Yogun Balam * 2 & - Hayr 30 -4a0 212-26
Tedaw: Odas® * - & - - 30 -460 24
Bebek Balam Dairesi Pozitif 5 12 - Hayr 30 -460 4.1
Travma Odaz®* Pozitif 5 12 - Hayr 45-55 17-27
Anestezik Gaz Deposu Negatif - 8 Evet - - -
GI Endoskopi Negatif 2 [ - Hayr 30 -40 20-23
Bronkoskopit Negatif 2 12 Evet Hayr 30 -460 20-23
Acil Bekleme Odalan Negatif 2 12 Evet - 30-40 2311
Hasta Siuflama (Trage) Negatif 2 12 Evet - - 21-24
Radyoloji Bekleme Odalan Negatif 2 12 Evef-¢ - - 21-24
Cocuk Balaim -
Hasta odam * 2 & - - 300W, 50 2441
(5)
Tuvalet® MNegatif  Istege zdre 10 Evet Hayir - -
Yeni dogmug bebek balam * 2 6 - Hayr 30to 60 22-26
Konnyucu-gevre odalan * & Pozitif 2 12 Haywr - 24

Hava enfelsiyommdan yahtim odalar®™  Negatif 2 12 Evet® Hayir - 24
[




Enerji Simiilasyonu Icin Gerekli Veriler — I¢ Yiikler

I'Ik:ll'lillGﬂ'lI Heafing Emiier ]&'.xﬁ'lgEr‘f‘ﬁ' I'I'Ilem'r.m I
RENE] i i R adiant Propartion Wiew Coefficient
Dperation FRoom Intermal Gain P inkemal Gain I P I T I I
Description Lighting 0.3[01) Lighting 0.49[0-1) )
Hame Operation Room Thermostat Froportional [l
Occupant 0.2 (01 Occupant 0.227 (0] Control
— — pesepten Control Rahge 00T
E quipment 0.1 (01 E quipment 0.372(0-1) 01T
Gain Walue Factor  Setback Value Schedule
b Infiltration 035 ach 10 00ach Gain WValue Setback Value Schedule
= Ventilation 5.0 ach 1.0 0.0 ach o . .
. Lighting Gain Yearly 750 0.0W/m? tes. Upper Limit 18.0°C 1500°7C
pa Occupancy Sensible Gain Yearly 1375 0.0 W/m?* b Lowe.r I_'Imlt o 180°¢C -500°C
k= Occupancy Latent Gain Yearly 6.25 0.0 W/m* ks Humidity Upper Limit 60.0% 100.0%
= Equipment Sensible Gain Yearky 750 0.0 W/m?* pe Humidity Lower Limit 30.0% 0.0%
ko Equipment Latent Gain Yearly 0.0 0.0 W/m?*
po Pollutant Generation 0.0 (CO2/he/m* 1.0 0.0 [C02)/ hrf/m*
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Hastane Enerji Simiilasyonu — Bina mimarisi

Yapinin Mimarisinin Modellemesi (EDSL TAS) 6rnegi.




Hastane Enerji Simiilasyonu — Bina mimarisi

&

X

General I Intermnalz | Wwhalls, Windows, Doars | Roofsz, Skelights | Infiltrationl Flaars | F'artitic-ns'

Name 3-042 0DA-1

Floor &rea 715 i

Avq Ceiling Height |4_3 m
Building Weight |341 8 kg I_

Light  Med. Heawy
— DA Wentilation Bequirements
Space Usage | <UserDefined: |
04 Requirerment 1 |2?_3 IL;S j
04 Requirement 2 [0.00 |Lifs ) ~|
Space uzage defaultz ASHRAE Std 62.1-2007
Defauls can be changed via Yiew/Preferences.

&l

Generall Internals § Walls, Windows, Doors | HUDFS,SkyIightsl Infiltrationl F|DDISI Paltitionsl

s all

Gross window Window

Ared 1 2 Door
Exposure nE Cyantity Quantity Quantity

Construction Types
far Exposure: 115)

wiall IIDis Duwar

g LI 730 1 0 1

not uzes vI
not uzes vI

wiindow 1 ||GC15 7154885

Shade 1 IID K api

not uzes vI

not uzen v

not uzen v

‘windaw 2 Il[none]

not uzen v

| [en s B = P IS ) B S T e

not uzen v

Shade 2 | I [none)

Dioor ||2nu*250[1]

Led L Led Lol L Lo

=2

Cancel | Help

=

&
General  Imbernals | Walls, Windows, Doars I Roofs, Skylights I Infiltrationl Floors I F‘artitionsl
— Owverhead Lighting —Peaple
EuueTope  [acemed umvarsd <] Qccuporcs [200  [Feope <]
Wattage 1300 [wie || |AotiviyLlevel [Dfficewion |

Ballast Multiplier |1_|]|] Sensible |71_3 W/ person
Schedule | |90.1 Retail Lights/Elec_v] | |Latent [601 Wi person

~ Task Lighting Schedule I 90.1 Retail Dccupancy
‘wattags |0.00 IW.:"rrF ;I ~ Mizcellaneous Loads
Schedule I [hone] - Sensible ||] W
— Electrical Equipment ———————————— Schedule I [hore] ;I
‘Wattage |4_3|] IW.,.'mz ;I Latent [i] W
Schedue | [301 Retai Lights/Elee _+] Schedule | [[none) ~|
QK I Cancel | Help |

&

Generall Internals | *walls, Windows, Doors | Roofs, Skylights |

Enter infiltration rate in any column:

Infiltration oocurs: & Oy when Fan Off
i AllHours

Lis L) ACH
Design Cooling [57.09 jo.78 j0.30
Design Heating  [57.09 |o.78 |0.30
Erergy analysic {57 09 |n.78 j0.30

Yapinin Mimarisinin
Model]emesi (Carrier HAP
Ornegi)




Hastane Enerji Simiilasyonu - Zonlama

Zonlama

[Simiilasyonlar (analizler) swrasinda 1s1l zonlamalar yapilmasi
gerekmektedir. Zonlama, mahallerin cephelerinin baktig:1 yonler,
dis zon (cepheden 4-5m’ye kadar olan bdéliim), ic zon (cephesi
olmayan i¢ mahaller). i¢ yiikler (insan sayilari, aydinlatma, priz
yiikleri ve proses yiikleri vb.), mahallin kullanim sekli ve kullanim

saatlerinin farkli olmasina baglidar.

CEVRE ODALAR

AN N

CEKIRDEK

BOLGELER MEKANLAR

80’ S
(24.4 m)

Isparta Sehir Hastanesi Enerji Mmodellemesi Zonlamalari




Enerji Simulasyonu —Yapi1 Elemanlari

L - - Toaupyent Consbuction ~ | Name  sgcook\ Descrpion  5G cookite SKN Neursl SEN1ES
Yapi Elemanlarmin|Isil Ozellikleri = e
Solar Light Emasaty Conductarce Tme | Extemal | intemnat
[T —— < Heme v Detorpion  plabessdlbiock cavly concre Bt Surt | it Swt. | Ext Surt | it Sert. Execrai | nterval A B -] e
028 €346 | 005 017 | o274 0797 084S | 0845 2918 0000 Wo o
oiaT Aanpranice [rmnsty Coralutiises Tirme f
TR I Ty CoraesT | Layer M-Code Wigh.. Sola ExS. ImSo. EME WL E. Condu. Conve. Vapou. Descrghion
Tat0 (X7 TR0 | 0w CETTYy TREID = Inewt sgplan &0 0730 0070 0070 0845 0845 0 00 99393 Ben SG planda
= = = = - 2 amlca\2 120 0.000 0000 0000 0000 0000 00 2. 1000 1ONM A [HOFI
L M-Lods ‘withnm] Conchuchi, Comremch, Vepow [ [eealy| Spacic Dsacrpion pe3 spcook\1 &0 030 o030 0310 084S 0190 10 00 99393 G SG cookite
Ll I wolplatinl 200 nag g 11000 12008 wrn PLASTER 1
-l bk o (13 an 14800 1508 10HE0 CUMTER CORCRETE
w3 sl ooeady] =0 [T an ME0 18000 SN0 COMCRETE T me 83 ‘
- nlingh11 =0 00w an 200 160 12180 POLYE TREME EXFUN ‘
* lager igncred in U-Vakue/R Ve Calcrdaton
* Lyver igrenee] i LI A skt M sk Cadendlion Glaang U Values [EN 673 m
U Valuo C—
LR sk (1500 S54E) (Koo | m M\:l:;'c) | ShowA Vakses ]
Imernal U Value External U Wake
—— W) R [ Srompvaes | AddtcrdHest 0% FFacke 00WAN'C
orzzrial (5T ] a3 Sy Trantet
Ugwas a3 LE_ Akins Head g FFaion 1 0wimT i 5 .
= Dewmeard | (57 [E: ] Tisrale Light Solar Energy (EN410) Piington Shading Coeftcents
e | Totsl
Drect Owrect Dwect Shet Leng
Trassmttance | Refectsace Transmitasce Tots
T @ Vane) | Waveieogn | Wavelesgtn
T
Modellemede kullanilan yap: elemanlarindan bir érnek oW | ew | om | ow | ww | we | ww | ew |

(dis duvar) Modellemede kullanilan yap: elemanlarindan bir ornek

(Camlar)




Enerji Simulasyonu —Yapi1 Elemanlari

i Wall Properties - [Dis Duvar]

wiall Azzembly M ame: Iﬁm ;I
Outzide Surface Colar: IDark ;I Abgorpivity: II]_EII]I]

- Mot ] Thicknesz| Denzity | Specific HE. R-Walue W'eight

Lavers: Inzide to Outzide o ka/rr? kl (kg Kl (K A e
Inside surface resistance 0.000 0.0 0.00 0.12064 0.0
Gypsum board -~| 15.880 800.9 1.09 0.093862 127
202mm LW concrete ~| 300,000 640.7 0.84 1.73337 192.2
R51-2.5 board insulation ~| 100.000 320 0.92 2.85714 3.2
Slate -»| 12700 43250 1.26 0.00881 545
Outzide surface resistance 0.000 0.0 0.00 0.05364 0.0
Tatals 428580 488 263.0

Deverall -4 alue: 0. 205w /[me- K]
| QK. I Cancel | Help |

H Window Properties - [GC 125%300] ==

—Window Details
Marme: GC 125300
Detailed [nput; -
Height: |2.5I] m Width: |1.20 m
Frame Type: I ;I
Internal Shade Tope: I j
Dverall U-4 alue:; |1 .00 W (i)
Owerall Shade Coefficient: Il]_4l]l]

— Glazz Details:
[Glazing Glazs Type | Transmizsivity R eflectivity Ahzarptivity
Outer Glazing -
Glazing #2 -
Glazing #3 -
Gap Type: LI

Yap1 Elemanlarinin Isil Ozellikleri (Opak Elemanlar-HAP)




Enerji Simiilasyonu — I¢ Is1 Kazanclar

hEmaIEﬂ"lII-laﬁgErrﬂﬁ IMgEn‘iﬁ I“mnsﬂ]

Mame Dperation Room| Internal G ain Radiant Froportion View Coefficient
Dezcrphion Lighting 0.3 (0] Lightirug 0.4310-1)
Occupant 0.2(0-1) Ueccupant 0.227 [0-1)
Equipment 0.1 (0-1) Equipment 0.372[01]
Gain Value Factor  Setback Value Schedule
e Infiltration 0.35 ach 10 0.0 ach
= Ventilation 50 ach 10 0.0 ach
k= Lighting Gain Yearly 75.0 0.0 W/m®
k= Occupancy Sensible Gain Yearly 12.75 0.0 W/m?*
k= Occupancy Latent Gain Yearly 6.25 0.0 W/m®
k= Equipment Sensible Gain Yearly 75.0 0.0 W/m®
k= Equipment Latent Gain Yearly 0.0 0.0 W/m*
o Pollutant Generation 0.0 KCO2)/hr/m® 1.0 0.0 (CO2)/hr/m*

Ic Mahal Is1 Kazanclar1 (EDSL TAS 6rnegi)




Enerji Simiilasyonu — I¢ Is1 Kazanclar

& (== ]| W Schedule Properties - [90.1 Office Lights/Elec]
Schedule Type  Houwrly Profiles I Assignments |

General  Intemals | Walls, Windows, Doors I Roofs, Skylights I Infiltratiu:unl Floors I F'artitiu:-nsl

— Owerhead Lighting — People Frofie: IWEEkda}I ;I

Fisture Tppe IHecessed, unvented ;I Decupancy 6.0 IF'E'I'F'|E ;I

watt Activity Level [o

W attage |12_|]|] |w;mz ;| ClRily Leve IEIffu:EWDrk ;l 45undsy S|

Ballast Multiplier IT Sensible IT Wwiiperson
Schedue | [a01 Office Lights/Elec v | | Latent [601 W/person

— Task Lighting Schedule I IEIEI.'I O ffice Occupancy d

Wwiattage {0.00 IW.n’rrF ;I — Mizcellaneous Loads
Schedule | [ tnane) ]| |[Sensible Iu— W

— Electrical E quipment schedule I I[nu:une] ;I

Wattage [5.40 le,amz ]| | Latent Iu— W

| Schedue | |90.1 Office Lights/Elec_+ | Schedule | | (hene) >l

Ic Mahal Is1 Kazanclar1 (Carrier HAP 6rnegi)




Enerji Simiilasyonu —Yapinin Kullanim Siireleri

Haftahk Cahsma Saatleri

Binanin tipine goére giinlilk wve haftalik calisma saatleri
girilmektedir. Bu bina icin girilen tipik calisma saatleri asagidaki
gibidir.

e M ame

CHE Calendar
Shading
Week | Monday Tuesday | Wednesday | Thursday Friday
1 Jam 1 lan 2 Jan 3 Jan 4 Jan 5
2 Jan & l-! l-.i_. Jan 1 Jan 12
3 Jan 18 Jan 1& dan 17 Jan 18 Jan 19
4 Jan 22 Jan 23 Jan 24 Jan 25 Jan 28
5 Jan 28 Jan 30 Jan A Feb 1 Fab 2
& Feb 5 Feb & Fe 7 Feb & Feb &
7 Fab 12 Feb 13 Feb 14 Feb 15 Fab 18
B Fab 19 Fab 20 Fab 21 Fab 22 Fab 23
9 Feb 26 Feb 27 Feb 28 litar 1 Mar 2

,fl‘ammianﬂﬂ takvimin genel goriinitmii




Enerji Simiillasyonu —Yapinin Kullanim Siireleri

Mahal Iklimsel Kosullar1 (HAP)
v’ Set Sicaklig1
v' Setback Sicaklig

v" Nem Orani

[ Air System Properties - [AHU-0 . : i
. yst pe L 7l [ i Schedule Properties - [90.1 Retail Thermostat] =)
Generall D0AS Components  Zone Components I Sizig D ata | Equiprment | Schedule Type  Houry Prafiles I Assigrments |
v Spaces -~ Thermastat and Zone Data Profile: \wenkd - 2Saturday &
v &l zone Tstats zet the same i_pl Zone Al of § I EEROay =
. 1 wWeskday = |EI "
v Common Data Zone Name IAII Zones LI 0 [Unoceupied "
v Teminal Urits LCooling T-stat Setpaints oce (739 'C uwmocc 27 °C Joe 3 Sunday - ;:::f.ile = ﬂ'
Heating T-ztat Setpaints occ (711 'C wnecc. [yg3 C
T-ztat Throttling R ange 0.a3 K
Diversity Factor 100 * §Piolie Five @] EPiofie S &)
Direct Exhaust Airflow ||:|_|:| Lfz
Direct Exhaust Fan W 0o o
Sha[ed Data i LInDC I'llill'lll'll'll'lfll'llilflf l'lllll'll.'ll'll'l.l'll'lllll'll'
Thermustatﬁchedulel IE“:I.'I Fretal Themmostat j !!!!!D L !!! 7-Prafile Severﬂl 8:Profile Eight El
_unoccupied Cooling is _(7 Available Mot available 12345678901234567830123 2
Ok I Cancel | Help 0k I Cancel Help




Enerji Simulasyonu — HVAC, Aydinlatma vb. Sistemleri

Air Source Chiller
Water Source Chiller E

Multi Chiller E CHP
;;EEE Absorption Chiller 1@ Multi Boiler

Water Source Absorption Chiller =] Renewables

[ ol 4.
Ice Storage Chiller ‘ Solar Panel
a & . E.f{ _
Water Source Ice Storage Chiller m Photovoltaic Panel

Boiler

=) Heat Pumps

Air Source Heat Pump
Water Source Heat Pump

3:2 Water To Water Heat Purmp

Wind Turbine

=) Heat Rejection

Cooling Tower

Dry Cocler

Vertical Borehole

Slinky Coil

Surface Water Exchanger

Horizontal GHE

=E ===

HVAC Sistemlerinin Genel Yapisi ve Tipleri (TAS ornegi)



Enerji Simiilasyonu — Kazan, Chiller Sistemlerli

+ -

Propeities | Setpaint | Boiler 1 Efficiency | Boiler 1 Ancilary Load | Duty |

Mame
Description
Schedule
Design Pressure Drop
Design Flow Delia T
Setpoint
= Duty
Method
Size Fraction
Mew Hesating Design Day
Mew Cooling Design Day
Mew Design Condition
Seqguence
Muttiplicity
Boiler 1 Fuel Source
Boiler 1 Ancillary Fuel Source
Boiler 1 Percentage
Boiler 1 Hficiency
Boiler 1 Ancillary Load

= New Heating and DHW Circuit Heating Boiler

Mew Heating and DHW Circuit Hea...

Always On

250 kPa
11.0

a0.0

Sized: 12280817
Add load, all attached
1.0 [
]

]

Parallel

1

Matural Gas

Maone

100.0 %
(Profile)

0.0 W

oo

Kazan, Chiller Ve Diger HVAC Ekipmanlarinin Ozellikleri (EDSL TAS ornegi)

—_—

Elntrical Croregy - Expapenan

Properties | Cooling Capacity | Cooling Power | Heating Capacity | Heating Power | * I .

= Mew Refrigerant Circuit Heat Pump

MName

Description

Schedule

Fuel Source

Fan Fuel Source

Ancillary Load Fuel Source

= Type
Exchange Demand Factor (Heat)
Exchange Demand Factor (Cool)
Consumption per part {Heat)
Consumption per part [Cool)

= Duty
Cooling Duty
Heating Duty
Cooling Power
Heating Power
Extra Fan Load

Standby Power

Ancillary Load

Mew Refrgerant Circuit Heat Pump

Abways On

Grid Supplied Electricity
Mone

Mone

VRF

1.16

1.16

00

0.0

Values

460000.0
460000.0
150000.0 (Profile)
150000.0 (Procfile)
{Prafile)

100.0

0.0

E=E =E=== ==




Enerji Simiilasyonu — Kazan, Chiller Sistemleri

—Buoiler Description

Cooling Mode \]

Mame |Emiler
Fuel aor Energy Type

Buailer Type

Input Power [ikWikKW]

INaturaI Gas

IHnt Water

—Bailer Full Load Data

ECWT | MaxCap | 100% 90% 80% 70% B0% 50% 40% 30%
45.1] 0,221 0221 0215 | 0211 0.210 0213 0222 0247 | 0285
378 0193 | 0193 | 0167 | 0184 | 0183 | 0185 | 0194 | 0215 | 0249
322 0174 | 0174 | 0169 | 0.166 0165 | 0167 | 0174 | 0194 | 0224
204 0164 | 0184 | 0158 | 0157 | 0156 | 0157 | 0165 | 0183 | 0212
26.7 0154 | 0154 | 0150 | 0.148 0.147 | 0148 | 04155 | 0473 | 0.200
23.9 0145 | 0145 | 0141 0.139 0138 | 0139 | 0146 | 0162 | 0.188
21.1 0136 | 0136 | 04132 | 0.130 0129 | 0130 | 0136 | 0152 | 0175
156 017 | o117 | o113 | o012 0.111 0112 | 0117 | 0131 0.151

|

Boiler Capacity

Boiler Accessaories

[T Auto-size

Gross Output | 2p00.0 KW
Design HWST | 80.0 °C
Hot Water Flow Rate | 20,0 |p{ j
Overall Efficiency | 92.0 %

Auto-Size Capacity Option is In Effect.

Condenser Temp.
Rows

o

Part Load Columns
[0

Performance
LCHWT Factors

a:l -0.01584 1K
b=| 0.00000 1/K=

Capacity LCHWT
Factars

a:l 0.00000 1K
b=| 0.00000 1/KZ

Kazan, Chiller Ve Diger HVAC Ekipmanlarinin Ozellikleri (HAP 6rnegi)




Enerji simiilasyonu — - Sonuclar ve Analizler :
Termal Konforun Saglanmasi

Simiilasyonlar ile binada konforsuzluk olup olmayacagi S —

onceden goriilebilir. Modelde boyle bir durum goriiliirse; 0 O O O O O 0 0 O O 0 0 0 O OO

a) Cephe 0zelligi (U degeri, golgeleme katsayisi vb.

iyilestirilir. Iyi bir yoldur.

b) Mekanik tesisat sistemlerinin kapasitesi artirilir. ; -

fyi bir yol degildir.

a) Her ikisi birlikte optimize edilmeye caligilir.

Mavi bolgenin icinde en iyi konfor garanti edilir. Sar1 0 1 0

1 1
mmmmmmmmmmmmmmmmmmmm

bolgenin icinde de konfor kabul edilebilir durumdadir.
Renkli bolgenin disinda sicakliklar ¢ok yiiksek veya ¢ok
diisiiktiir, iyi degildir.

Sonuclarin degerlendirilmesi/analizi (EDSL TAS Ornegi)




Enerji Simulasyonu — Sonuclar ve Analizler

Electrical Energy Usage (kWh) Thermal Usage

m Lighting 13%-17%

m Misc. Electrical (Medical
Equipment Plug Loads) 14%-19%

m OA Cooling/Dehumidification 1%-
8%

m Space Ventilation Air Cooling 7%-
20%

m Fan Heat Cooling 2%-5%

u OA Heat/Humidification 3%-
16%
m Space/Room Heat 69%-77%

m Domestic Hot Water 5%-8%

u Dietry/Sterilizers 5%-8%

m Cooling Towers/Condenser Pumps
4%-10%

m Chilled Water/Heat Water Pumping
6%-7%

m Ventilation Fans 21%-35%

m Heating Auxiliaries 3%-11%

Sonuclarin degerlendirilmesi/analizi (EDSL TAS ornegi)




Enerji Simiilasyonu- Analiz 1 (Baseline Durum)

Energy Centre: Annual Consumption by Fuel (kW-h) _ . . . . ) .
Total: 10007520 k-n Bu Analize ait olan ve yukaridaki grafiklerde verilen tiilketimlerin

I Natural Gas [ Grid Supplied Electricity

110M —

icmali ise asagidaki tabloda 6zetlenmistir.

muM—: Tiiketim GWh
Aylar Elektrik Dogalgar
— ocak 3,7 7.3
: subat 3,3 6,7
BOM—— mart 3,7 6,7
z nisan 3.6 6,7
70M — mayis 3.8 4
z haziran 3,9 2,7
g = temmuz 4.2 23
M agustos 4,2 2,5
E z aylul 3,9 3
E 5OM— ekim 3.8 [
kasim 3,6 77
am— aralik 3,6 10,2
30M =
= iklimlendirilen
oM _: alan 150000 m2
o (KWh/mz2.yil) 302 439 741
| elektrik gar toplam
0_7 . . P . . . .
Annual Bu alternatifdeki yillik toplam ener;ji tiiketimi 10,7 milyon USD dir
Natural Gas 656
Grid Supplied Electricity 451

Sonuclarin degerlendirilmesi/analizi (EDSL TAS ornegi)




Hastane Enerji Simiilasyonu —Analiz 2 (Iyilesmis Burum)
Bu Analize ait yukandaki grafiklerde verilen titkketimlerin icmali
ise asagidaki tabloda 6zetlenmuistir.

Tiiketim GWh

Aylar Elektrik Dogalgaz
ocak 2.3 6,0
subat 21 4,3
mart 2.4 6.4
nisan 2,2 4
maylis 2,4 2,6
haziran 26 16 |
temmuz 2,8 14
agustos 24 1,3
eylal 24 1,8
ekim 2,3 3,6
kasim 2.4 5,6
arahk 2.4 7.6
ToPLAM 287 462
iklimlendirilen
alan 150000 m2
(Kwh/m2.yl) 191 308 499

elektrik gar toplam

Bu alternatifdeki yillik toplam enerji tiikketimi 7.0 milyon USD dir.

Sonuclarin degerlendirilmesi/analizi (EDSL TAS ornegi)




Enerji Similasyonu — Analiz 1 ve Analiz 2°nin Sonuclarmin

Karsilastirilmasi

Tablo: Sistem kurulu giicleri

Analiz Analiz
1(MW) 2(MW)
Elektrik
sistemleri
Aydmlatma 2.5 1.0
Ekipmanlar 1.5 1.5
Fanlar ve 20 20
Pompalar
Chiller 12.0 7.5
Toplam 18.8 121 |
Isil
sistemler
Isitma 19.2 15.1
Kullanmm Sicak 04 04
Suyu
Toplam 19.6 15.5

n

‘Bu Analize ait olan ve yukaridaki grafiklerde verilen tiiketimlerin Bu Analize ait yukaridaki grafiklerde verilen titketimlerin icmal

icmali ise asagidaki tabloda dzetlenmistir. ise asagidaki tabloda dzetlenmistir.

Tiiketim GWh
Tiiketim GWh Aylar  Elektrik Dogalgaz
Aylar Elektrik Dogalgaz ocak 2,3 6,0
ocak 37 7,3 subat 21 43
subat 3,3 6,7 mart 24 64
mart 3,7 6,7 nisan 2,2 4
nisan 36 6,7 mayis 2,4 2,6
mayis 3.8 4 haziran 26 16 [
haziran 3,9 2,7 temmuz 2,8 1.4
temmuz a2 2,3 s 24 13
e 42 25 eylil 2,4 1,8
eyl 29 3 ekim 23 3,6
! kasim 24 5,6
ekim 3,8 [ arahk 24 76
kasim 3,6 7.7
aralik 3,6 10,2
iklimlendirilen
alan 150000 m2
iklimlendirilen
alan 150000 m2 (KWh/m2.yil) 101 308 409
elektrik gaz toplam
(KWh/m2.yil) 302 439 741
elektrik  gaz  toplam Bu alternatifdeki yillik toplam enerji tiiketimi 7.0 milyon USD’di1

Bu alternatifdeki yillik toplam enerji tilketimi 10,7 milyon USD’dir

Sonuclarin degerlendirilmesi/analizi (EDSL TAS ornegi)




Enerji Simiilasyonu — Optimum Isletme Senaryolar:

3.E+06 282.45 - 300.00
T
3.E+06 - 250.00 §'
g 2.E406 - 200.00 'g
:E =
g 2.E+06 - 150.00 .§
T =
= >
= 1E+06 100.00
E §
S5 E+05 50.00 §
=
0.E+00 - - s —— —— e _—
Standart Bina Isi-geri Kazanimli Onerilen Bina Gunes Kiricilar - Yiiksek Enerji  Yenilenebilir ve
Havalandirma Kabugu Aydinlatma Verimli Mekanik  Pasif Enerji
Kontrold Sistem Sistemleri
s Elektrikli Ekipmanlar  Aydinlatma s Sistem Fan ve Pompalarn
= isitma (dogal gaz) e Sogutma (elektrik) ~w—Yilik Enerji Tuketimi (kWh/m2)

Enerji modelleme ile senaryo analizleri




Enerji Simiilasyonu — Mevcut Bina Yenilemeleri

Enerji Simiilasyon Programlar1 Bina Yenilemeleri, Mevcut Bina Enerji Etiit Calismalar1 ve TAD

calismalarininda da son derece yararl araglardir. Buradaki adimlar sunlardir.

* Bina kabugu (U degerleri, cam 6zellikleri vb.), tesisat sistemleri (1sitma, sogutma, pompa,
sicak su vb., aydinlatma sistemleri, i¢ yiikler, konfor sartlari simiilasyon programina veri
olarak girilir.

* Binanin enerji tiiketim degerlerinin varsa son ii¢ yili incelentr.

 Binadaki konfor durumu, insan memmuniyeti incelenir (enerji verimliligi tadilatlar1 konforun
tam saglandig1 kosullara gore yapilir.

* Benzer iklimlerdeki benzer binalarin tiikketimleri degerlendirilir (literatiirden).

* Sonugta binanin mevcut durumuna ait baseline (referans durum) olusturulur.

* Bundan sonraki tiim yenileme adinlar1 bu baseline bina durumunda degisiklikler yapilarak

ekde edilebilir.




Enerji Simiilasyonu — Mevcut Bina Yenilemelerli

Silivri Devlet Hastanesi

ELEKTRIK | DOGALGAZ
Tiiketim | Tiiketim
Simiilasyon
Aylar WhiAj Simiilazyon (KWhi/Ay) Aylar Wh/AJ (KWh/Ay)
Deak 154,741 22474400 DOecak 346.001 340.778.00
Subat 180.595 215.875,00 Subat 306.104 322.314,00
Mart 174472 226.895,00 Mart 329.367 302.594,00
Nizan 189.531 222.742.00 Nizan 192.311 182.821.00
Mayis 205.151 246.417,00 Mayi= §2.922 132.686,00
Haziran 324214 267.096.00 Haziran 18.745 105 246,00
T 3593.928 305.545.00 T 17.076 111.687.00  |Tir kwh
Agust 393.710 315.134.00 Agust 19.109 11149600 |elektik 2.568. 758,00
[Exliil 274.706 262.995 00 Eyliil 21.344 11030000 |oofaizaz 2.354.074,00
[Ekim 210.639 245.653.00 [ Ekim 15.483 133.119.00
Kaszim 191.742 218.588,00 Kazim 143.090 205.323.00
Arahk 212.957 217.570,00 Arahlk 416.232 281.710,00  |Tir kwh
TOPLAM 2.946.388 3.969.798,00 TOPLAM 1.911.784 235407400 |Elektrik 2.546.388,32
202051900 Dofalzaz 1.911 TE4,01
2.562.73E,00 333.555,00
Elektrik Dogalgaz
450000 45 0000
400000 00000
350000 350000
300000 300000
250000 250000
200000 200000
150000 150000
100000 10-0000
= o | B R R |
o o - - - L} -
#* - - & & & g 7 E: &
L R & @*9 & 5 o Fw e e & & &g G

W Tokesm Gergek fowhiay]  ETOketm Simil lasyon (kwh fayh mToketim Gergek kwWhiay) @ Tketm Similasyon kWhfay)

GERCEK YILLIK TUKETIMLER (KWH) SIMULASYON YILLIK TUKETIM (KWH)

mElckerk  WDchakga: mElekirk W Dofagaz

Mevcut bir hastane enerji verimli yenilemesi stireci i¢in olusturulan baseline durum ornegi.




Enerji Simiilasyonu — Mevcut Bina Yenilemeleri

TATIRDUS
ENFRI VERDULIIICI PROJE VE ENERTD TAS ARRLT MITART spanvert | CEFIODEME SURES 1
VENO | (eIl ALARDVARS A5 DMALATLAR TCRD 2D
AT AR TEFAL | SDATL 15D L 15D &0
Tesizat v Ekipmaniardald Yabom Eksildarinin Dofalga 73385 =2 17014, 18355 1, 27218 106%]
¥51 gy &5, 4B 0 :
ygp  [feezan Komolesi iin Dig Hava =a= 155142 1185 257,13 3708 12 75 m=%|
PE——————— fiowh)
ysa  |Fenerds Saendart Kays Yerie Dl Kayg Elskzrik 51285 527 5312,35 14205 24 T35 20%|
Eullentmes Uygnlemas: [lanrh)
Chiller Drimer D 2vr= Dompalannn Bk 64033 5, 6,588, 10 66316 g, A58 0%
Y54 |5 it dmesi ve Do Sizken He Kool [kwrh] o S8, 2
, Elektrik
¥S§  [Komprasorierin Ta= Hava fe Calgtriman Py 2857 025 77 51 21 2512 o]
yug | el Motarison Veriml ([E4) Mooeark | Eleiari DEOO 1100 1318503 14385 11 170578 24%|
De Sigimi [lawh]
Verimeiz Armatirlerin VerinliLED Elektrik
¥YST  |Ammatixter fle Degisimi Projesi ~Lolal Py 1307137 nze Bag@s 84152 37 1383450 2%
 Apdnistms Ooma srons
Elektrik h
Y8 [Harsire Bafh Aydnkoms Koowcls Bropsi | (o0 10556 os1 108,38 £t LE 1881 353%
yo [S0OEWUretimKapsieiFoowliaikPanel | bbs STESE ag1| =7 =25.000 B0 200300 11%
[ vrutuos Progsi o b
1o dalgaz 128682 w72
(W)
vs10 [Eina Otomasyon v Enedji Izleme  Sisteminin 3442 =ssea 11 272428 5%
Getigtoms Dros
Kbl
. 1E0a.080 155,08

Baseline durum esas alinarak yapilmasina karar verilen
iyiseltirmelerden elde edilecek tasarrufularin hesaplanmasi.




Enerji Simiilasyonu — Mevcut Bina Yenilemeleri

Toplam spesifik enerji tiiketimi (kWh,’mz;nl]
IKLIM BOLGELERI

ANTALYA ISTANBUL ANKARA ERZURUM

SIRA Bina Kabugu Isil (1l.iklim (2.iklim (3.iklim (4.iklim

NO BinaKategorisi Ozellikleri Senaryo bolgesi) Dbdlgesi) bdlgesi) bolgesi)
Yahtimsiz durum I 327 365 458 384
1 |Sporsalonu TS825 e uygun durum I1 271 307 386 312
Yiiksek performans I11 232 272 300 240
Yahtimsiz durum [ 102 174 270 422
2 |Apartman (Konut) TS825"e uygun durum 11 74 108 145 192
Yiiksek performans 1M1 54 85 116 155
Yalitimsiz durum I 203 265 354 468
3 |Ofis binas1 T5825"e uygun durum I1 163 194 234 278
Yiiksek performans [1I 114 133 154 171
Yahtimsiz durum [ 72 148 225 317
4 |Ikégretim okulu |TS$825e uygun durum 11 53 84 108 138
Yiiksek performans I11 38 49 57 71
Yahtimsiz durum I 118 176 242 326
5 |Fakiilte binasi TS825'e uygun durum 11 96 126 161 202
Yiiksek performans I11 67 78 90 120
Yahtimsiz durum [ 313 371 481 608
6 |Hastane binas1  |T5825'e uygun durum 11 284 321 405 497
Yiiksek performans 111 255 270 337 412
Yiizme havuzu ve | !atimsiz durum I 320 403 523 519
7 |Sosyal tesis TS825 e uygun durum Il 265 303 335 342
kompleksi Yiiksek performans 1l 237 260 281 271

Baseline olusturmak i¢cin mevcut binalarda enerji tiiketim 6rnekleri.
Kaynak: Cevre ve Sehircilik Bakanligl Kamu Binalarinin Enerji Verimli Tadiatina Yonelik Rehber, 2020




Enerji Simiilasyonu — Farkli konularda Simiilasyon Programi Ornekleri

BiNA HVAC TASARIM VE SIMULASYON PROGRAMLARI

TASARIM/SIMULASYOMNUN ADI PROGRAMIN ADI

EDSL TAS - Lisansh
HWVAC TASARIM VE SIMULASY OMN CARRIER HAP -Lisansh
CFD ANALIZLERI FloEFD- Lisansh

CARRIER HAP+ EXCEL
TRIUENERASYOMN SIMULASYOM EDSL TAS - Lisansh

PV NREL - internetten Ucretsiz
SOLAR PV SIMULASYONU EDSL TAS - Lisansh

EDSL TAS - Lisansh

SOLAR SICAK SU KOLLEKTOR SIMULASYONU |T-50L (Valentin)- Deneme sarim

SOLAR HAVA KOLLEKTORLERI SIMULASYOMN |EDSL TAS - Lisansl

{Solar wall) RET SCREEN- deneme sdrdm
EDSL TAS - Lisansh

DOGAL HAVALANDIRMA FloEFD- Lisansh
EDSL TAS - Lisansh

AYDINLATMA VE GURN 151GI DIALUX - Deneme sOrdm
UCRETSIZ- internetten hizh enerji

AYRICA EPA- TARGET FINDER tiketim hesaki

Farkli konularda kullanilabilecek simulasyon programlar: 6rnekleri.




Enerji Simiilasyonu — Yenilenebilir Eneriji Icin Simiilasyon

24.12.2020

LINREL

=4 mmren ror

o e marver wramcer =

RESULTS

PWWatts Caleulator

101 933 kWh/Year*

Month Solar Radiation AC Energy Value
(wn 12 gy ) () i
January 316 5.681 NiA
February 383 €.209 WA
March 502 B.781 NI
April 5.02 8.323 WA
May &n 10,085 NI
June 682 10,598 HiA
July e84 11.208 WA
August 657 11244 LY
September 656 10,439 WA
October 4354 8,330 WA
November as 6634 WA
December 245 4413 HiA
Annual 515 101,983 0

e
e e of T M.
™ am T
DOE/MAEL AL LIRCE, MVD TS ATELIATES,
oIS, AmeT. D
AGATET MMY O OR DDMGD,
HLCOG  AGonT  ATTORNDYE

No W DeeT o

D THE IPLIED WAANTES OF

MW DT S

ACTION T CONTRACT, WOGLGIWCE R

OF O 3% COMNECTTON WM T L R

b s g i bams o
awbis of T years of Hatorial wettar
e o g, et it preiin

Location and Station Identification

Requestsd Location
Waathsr Data Source

tzmir

{INTL) IZMIR, TURKEY 8.3 mi

Latttude 3TN
Longltuds 2T E

PV System Specifications (Residenfial)

DC Systsm Size 70 RW

Maduls Type ‘Standard

Amay Type Fixad {open rack)
Aray Tt an

Aray Azimuth 180°

System Losses 14.08%

Inverter Efficlency
DC to AC 5ize Ratio

Economics

Averags Ratall Elsctricity Rats

No utiitty dats avallsbls

Performance Mefrics

Capaclty Factor

Tium simiulasyon ¢alismalarini ayni programla yapilmasi gerekmez.

6 ADVANCED X
Tolal goas satace ara: L6 m?
Amsh O
d 30

Y

D col IrEecE ok water Tk
Wol ; 10 )

Results of annual simulation

Installed collector power:
Installed solar surface area (gross):

Irradiation on collector surface (acive): 12.799,55 kwh
Energy delivered by collectors: 3.786,77 kWwh
Energy delivered by collector loop: 3.400,29 kwh

DHW heating energy supply:
Solar energy contribution to DHW:
Energy from awxiliary heating:

Natural gas (H) savings:

002 emissions avoided:

DHW solar fraction:

Relative savings of supplementary energy (DIN EN
12977):

System efficiency:

Farkli simiilasyon programlari kullanilabilir.

8,44 kw

12,06 m*
1.14691 kWh/m?
339,32 kWh/m?2
304,69 K\Wh/m?

2364,75 kwh
3.075,00 kwh
1.192,8 kwh

449,6 m3

950,68 kg
721%

70,1%
24,0%




Enerji Simiilasyonu — Optimum Isletme Senaryolar:

MODEL PREDICTIVE CONTROL (MPC) PROCEDURE: FRAMEWORK

Typical year
weather
==\ ((Stagel MATLAB
Standard (CTRPTTEOTI N Y
occupancy Preliminary Setting the COUPLING T ILE {.csv) ENERGY
rofiles Sety parameters of FUNCTION | | meur i
P analysis simulations SR PLUS
Standard J
HVAC system l
operation Minimum run
period ") | Stage I is performed only once to assess the constant tMIN
_| Oceupancy | 777777 s e B R S S aEs,
profiles lahmini Iklim Verileri
_ 30 100
| Weather I 2 o N
data N/ (% g e o = 80 o
(Stage Il Multi-objective \ MATLAB = .\_ ® g 20 ™ 5 -
Forecasts . optimization of E OUTPUT FILE (s - go o - e z
Setting the 1 -« . = % a3 -0 40 =
related to the am:? of oy X COUPLING Iklim Tahmini Bulut 2 10 %
examined day parameters PPD (PPDYY) X Krom>my| FUNCTION | | weur e (o 5 2
simulations and Operating = Dig Ortamn KT Sicakh (Ta) ——+— Bagil Nem
Cost (OC) 2 o
e yes _ S
Fisorcal dea |/ / ] 2 PSS LSS
v BT A AR N S
related to the GENETIC = Multi-Criteria Optimal daily Saatlik Sok ikleri
previous days ALGORITHM, Fareto | Decision-Making by control strategy of aatlik Sogutma Yiikleri
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Enerji Simiilasyonu Programlar: Ozet

v Bina kabug seceneklerinin analizi (pencere oranlari, golgeleme, 1s1
yalitimi vb. incelenmesi).

v' Mekanik ve elektrik (aydinlatma ve ekipman) sistemlerinin
etkisinin incelenmesi/analizi, sistem kapasitelerinin optimize
edilmesi.

v Konfor sartlarinin saglandiginin garanti edilmesi.

AN

Fizibilite calismalarinin gerceklestirilmesi.

v Kojenerasyon ve trijenerasyon gibi ilk yatirim maliyeti yiiksek olan
sistem kapasitelerinin dogru secilmesi.
v' Biitiinsel bina enerji performansinin optimize edilmesi.

v’ Biitce planlamasi vb.
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