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EE, NOU/UNIDQO'da Finansman Penceresi
* EE projeleri icin mevcut finansman firsatlarina genel bakis.
* {|gili destek programlarina giris.

EE ekosistemi bilesenleri ve paydas tamamlayiciligi

EE'yi lyilestirme Firsati: klima ve sogutma sistemlerinde EE'yi
AJANDA lyilestirmek icin pratik stratejiler ve teknolojiler.
B OL UM [ EE ek sermaye ve bilesen maliyetlerinin hesaplanmasi.

Excel dosyasi tizerinden pratik drnekler ve aligtirmalar

Sera gazi emisyonlarinin hesaplanmasi

* Klima ve sogutma sistemlerinden kaynaklanan sera gazi
emisyonlarinin hesaplanmasi i¢in metodoloji.

* Excel dosyasi lizerinden dogru emisyon tahmini icin araclar ve
kaynaklar




EE /LE ILGILI FINANSMAN
PENCERELERI-9//65

cra Komitesi asagjidaki kararlari almistir:

a) UNEP/0zL.Pro/ExCom/91/63 belgesinde yer alan HFC'nin agsamali olarak azaltiimasi baglaminda ikame teknolojilerin ve ekipmanlarin enerji verimliligini korumak ve/veya artirmak icin
pilot projeler kriterlerinde (karar 90/50(b)(i)) saglanan bilgileri not etmek;

b) HFC'nin asamali olarak azaltilmasi baglaminda degistirme teknolojileri ve ekipmanlarinin enerji verimliligini korumak ve/veya gelistirmek icin pilot projeleri secerken asagidaki kriterleri
g8z 6nlinde bulundurmak:

Destek sadece UNEP/0zL.Pro/ExCom/91/63 belgesinde yer alan asagidaki faaliyetlerle ilgili projeler icin saglanacaktir:

Uretim faaliyetleri

a) Ev tipi sogutma, bagimsiz ticari sogutma, konut ve ticari klima ve 1si pompalari tretiminde HFC'lerden doniistim yaparken enerji verimliligini koruyacak ve/veya artiracak dontistim projeleri
oncelikli olarak degerlendirilecektir;

b) Mobil klima ve soguk tasima gibi diger sektdrlerdeki déntisiim projeleri duruma gore degerlendirilecektir;

Biyiik ticari ve endistriyel sogutma, iklimlendirme ve isi pompasi ekipmanlarinin montaj ve kurulum faaliyetleri

a) HFC'lerden dénisirken enerji verimliligini koruyacak ve/veya artiracak teknolojilerin benimsenmesiyle sonuglanacak ve iilke veya bdlgede tekrarlanabilirlik ve dlgeklenehilirlik gosterecek
ekipmanlarin montaji ve kurulumu icin teknik yardim iceren projeler éncelikli olarak degerlendirilecektir;

Servis faaliyetleri

a) 89/6(b) kararinda tanimlanan faaliyetler dahil ancak bunlarla sinirli olmamak (izere hizmet sektdriindeki projeler, sdz konusu dlke igin HCFC asamali yonetim plani baglaminda 89/6(b)
karari kapsaminda zaten finanse edilmis olan faaliyetler hari¢ olmak tizere, Kigali HFC uygulama planlari (KIP'ler) baglaminda 6ncelikli olarak degerlendirilecektir;

imalat ve montaj/kurulum alanlarinda kiiciik ve orta clcekli isletmeler (KOBI'ler) icin teknik yardim

a) HFC'leri asamali olarak azaltirken enerji-verimli teknolojilerin ve alternatiflerin benimsenmesini desteklemek igin KOBI'lere yonelik teknik yardim iceren projeler, bu tiir teknik yardim
projelerinin yararlanicilara HFC'leri asamali olarak azaltirken enerji verimliligini siirdiirme ve/veya artirma konusunda yardimer olmasi kosuluyla, duruma gére degerlendirilecektir;


https://www.multilateralfund.org/resources/decisions/decision-9165

EE /LE ILGILI FINANSMAN
PENCERELERI! :97/65

Vi.

vii.

Pilot projeler, HFC'nin asamali olarak azaltilmasi baglaminda, bir KIP'nin pargasi olarak ve/veya imalat, montaj/kurulum ve servis sektérlerinde bir yatirim
projesi veya sektor plani olarak sunulacaktir;

Enerji verimliligi faaliyetleri, mimkiin oldugu durumlarda, kontrolli maddelerin kullaniminin artmaya devam etmesini dnlemeye yonelik firsatlari tesvik
etmeyi goz 6niinde bulundurmalidir;

Degerlendirilmek Gizere sunulan projeler, ilgili Devletin onayini icermelidir:

imalat sektoriindeki projeler igin, tlkenin asgari enerji performans standartlari (MEPS) ve bunlarin uygulanmasiniizlemek ve degerlendirmek igin bir
mekanizmaya sahip oldugu;

Ulusal ozon biriminin, ilgili sektérlerde/uygulamalarda enerji verimliligi standartlari gelistirilirken sogutucu akiskan gecisinin dikkate alinmasini kolaylastirmak
icin ilgili enerji verimliligi yetkilileri ve ulusal standart kuruluslari ile koordinasyon saglayacagi;

Alict Madde 5 tlkelerinin HFC'leri asamali olarak azaltirken enerji verimliligi bilesenleri icin Cok Tarafli Fon disindaki kaynaklardan fon saglamis veya saglayacak
olmasi halinde, projenin Cok Tarafli Fon tarafindan finanse edilenler ile diger kaynaklardan finanse edilenler arasinda faaliyetlerin tekrarlanmasina yol
acmayacagi;

Projenin ilerleyisi, sonugclari ve temel 6grenmelere iliskin bilgilerin uygun sekilde kullanima sunulacagini

Projenin tamamlanma tarihinin Yiritme Komitesi tarafindan onaylandigi tarihten itibaren en fazla 36 ay olarak belirlenmesi ve ayrintili bir proje raporunun
projenin tamamlanma tarihinden itibaren alti ay icinde Yiritme Komitesine sunulmasi;

Projeler 93. toplantidan itibaren 96. toplantiya kadar sunulmali; vaka bazinda degerlendirilmeli; lilke, bolge veya sektor icinde genis capta
tekrarlanabilirligi hedeflemeli ve bolgesel ve cografi dagilimi dikkate almaldir;

Pilot projeyi teklif eden ulke, ilgili sektor/uygulamaile ilgili olarak bunlarin uygulanmasiniizlemek ve degerlendirmek icin bir siire¢ veya mekanizma da
dahil olmak tizere ulusal ve/veya bdlgesel MEPS'e sahip olmali veya bunlarin gelistiriimesine dncelik vermelidir ve MEPS yoksa llkeler, yukaridaki (b)(iv)b.
ila (b)(iv)e. alt paragraflarinda atifta bulunulan kosullarin gecerli olacagi anlayisiyla, hizmet sektdriinde veya MEPS'in gelistirilmesini ve bunlarin
uygulanmasiicin ilk farkindalik ve kapasite gelistirme girisimlerini destekleyen 6ncelikli projeleri dikkate almalidir;

Proje, ilgili paydaslarla istisareyi icermelidir; ve

XXVII1/2 sayili kararda belirtildigi izere HFC'nin asamali olarak azaltilmasi baglaminda enerji verimliliginin stirdirilmesi ve/veya gelistirilimesi amaciyla, yukaridaki

(b) alt paragrafinda tanimlanan kriterlere uygun olarak, pilot projeler icin 20 milyon ABD Dolari tutarinda bir finansman penceresi olusturulmastve bu finansman

penceresinin gelecekteki bir toplantida artirilmasi.
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EE'DE /ILGILI FINANSI\/IAN
PENCERELER/: 94/60

- Ev tipi buzdolaplari, ticari sogutma teshir dolaplari, ticari sogutma yatik tip
dondurucular, konut tipi klimalar ve ticari klimalarin imalatinda HFC'lerin asamali
olarak azaltilmasi sirasinda enerji verimliligini artirmak igin
UNEP/OzL.Pro/ExCom/94/61[1] belgesinin 8 ila 38. paragraflarinda detaylandirilan
HFC'lerin asamali olarak kaldirilmasi sirasinda Sekretarya'dan enerji verimliligine
iliskin tc yillik bir baslangic donemi icin; operasyonel cercevenin kullaniminin talep
edilmesi

- icra Komitesi tarafindan daha fazla artirima tabi olmak tizere, cerceve kapsaminda
gelistirilen ve uygulanan projeler icin 100 milyon ABD Dolari tutarinda bir finansman
penceresinde mutabik kalinmasi;

« 91/65 sayili karar kapsaminda sunulan tim yatirim projelerinin
UNEP/OzL.Pro/ExCom/94/61[1] belgesinin 8-38. paragraflarindaki operasyonel
cercevede yer alan metodoloji ve kosullara tabi olmasi;



https://www.multilateralfund.org/resources/decisions/decision-9460

ENERJI VERIMLILIGI EKOSISTEMI

- Teknoloji kullanilabilirligi

- Teknoloji erisilebilirligi

(o MEPS
gereksinimlerini
belirleyin

e MEPS

e Llcln

e Test
laboratuvarlarinda
enerji verimliligini
olclin

-

. P,
e Enerji verimliligi
seviyesini onaylayin

-

e Dogrulayin

e Verimlilik seviyelerini
diizenli olarak
dogrulayin

(o GUmrik Memurlar ve
diger yetkililer igin
egitim

Y Urdirldlak




TURKIYEDEKI AKTIF PAYDAS
GRUPLAR

- Devlet Yetkilileri . Ureticiler ve ticaret kuruluslari

- Cevre, Sehircilik ve ij(lim Degisikligi Bakanhgi; Sera « ASHRAE yerel bolimleri

Gazi Emisyonlarinin |zlenmesi Daire Bagkanligr=> . Universiteler

NOU
- MOEU; Mahalli idareler Genel Miidiirltigii » Meslek enstitileri
- Enerji ve Tabii Kaynaklar Bakanhgi (MENR) - Miisteri temsilcisi gruplari.

- Bilim, Sanayi ve Teknoloji Bakanligi(MOSIT)
« Turk Standartlari Enstittst(TSE)
. Konut ve Kalkinma Idaresi Baskanhgr (TOKI)

- =>» Enerji Koordinasyon Kurulu

« GUmrik



Air Conditioning Biggest Factor

in Growing Electricity Demand
Global electricity demand growth from 2018 to 2050,

KURESEL ELEKTRIK
TALEBI BUYUK OLCUDE
RACHP BUYUMESINDEN

® 12.4% Heating

KAYNAKLANMAKTADIR \ o e

Source: International Energy Agency

©O®O statista %a



All Sectors, Annual Emissions, Global, Billion Tonnes CO,e

2022 2050 2050 with 2050 with 2050 with
Emissions Without Measures ~ BAU Cooling Measures Best Cooling Measures Near-Zero Cooling
Measures
" Direct (Refrigerant) . Growth BAU Cooling ' Best Cooling ' Grid
Emissions 2022-2050 Measures Measures Decarbonisation
B Indirect (Energy)
Emissions

Note: Blue bars show emissions in 2022 and 2050. Purple bars indicate growth. Yellow bars indicate BAU Cooling Measure emission reductions. Orange
bars indicate Best Cooling Measure emission reductions. Green bars indicate emission reduction due to electricity grid decarbonisation.



ENERJ/ VERIMLILIGI YESIL
SOGUTMANIN TEMEL TASIDIR

- Enerji verimli teknolojiler, HVAC&R ekipmanlarini calistirmak icin harcanan enerji tiiketimini azaltir
- Daha az enerji = daha az "dolayli emisyon"
- Daha az enerji = daha disiik isletme maliyeti, tiiketiciye daha fazla harcanabilir gelir

Enerji tasarruflu ¢oziimler sogutmayi daha uygun maliyetli hale getirebilir ve dzellikle sicaga karsi
hassas olan bdlgelerde gida koruma, saglik hizmetleri ve konfor gibi temel hizmetlere erigimi artirabilir

- Toplumsal Etkiler

Elektrik sebekesi lizerinde daha az baski (elektrik tiretim hizmetini genisletmeye gerek yok - devlet
baska yerlere yeniden yatirim yapabilecek maliyet tasarrufu saglar)

+ lyilestirilmis hava kalitesi (azaltiimig emisyonlar = iyilestirilmis saglik)

1



ENERJ/
VERIMLILIGINI
NASIL SAGLARIZ?




ENERJI VERIMLILIGINE GIDEN YOL

al

Kagin: Sogutma ihtiyacini azaltin lyilestir-Mmekanik buhar sikistirma Degisim: Enerji verimli ve gevre Koru: Sogutma erigimini,
veya ortadan kaldirin (pasif sogutma) sistemlerinin enerji tiketimini azaltin dostu alternatif teknolojilere gegin karsilanmayan sogutma talepleri
olan kisileri de kapsayacak sekilde
genigletin



EV TIP| BUZDOLAPLARI

- Gelistirilmis yalitim

- Daha kalin yalitim — sinir nedir?

- VIP —sadece ihtiyac duyulan yerde (Mullion?)
- Gelistirilmis Kompresor

- Daha yiksek verimli kompresor

- Degisken hizli kompresor

- Gelistirilmis 1s1 esanjorleri

- Gelistirilmis fanlar/motorlar

- Kapi contalari (#of odaciklari, miknatis ..)
- Tasarim ozellikleri

- Alt montaj ve Ust montaj

- Fransiz kapi ve yan yana

J CERA Cabinet Loads and Cycle Analysis

File CabinetData CycleData Analyze Reports View Options Tools Help

Cabinet Design

Compartments

Temperatures
Controls

Anti-Sweat Heat

For Helo. press F1

Upright Freezer

Bottom-mount

Chest Freezer Single-door refrigerator

INew run. Click on imaae to select cabinet tvoe
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Table 2. Additional costs' for domestic refrigeration for an enterprise with a capacity of
250,000 units per annum

Additional capital investment costs at an enterprise level

Interventions

Costsin US $

Product design and development

200,000 - 400,000

Training in energy-efficient product technology/design

Nil - 50,000

Total costs

200,000 — 450,000

Additional component costs for achieving different energy-efficiency levels at the unit level i.e., a unit of
domestic refrigeration equipment with a capacity of 300 litres

Energy consumption
of the unit per year

(kWh/year) at a

Additional cost per unit
if the unit moves to
“low” energy-efficiency

Additional cost per unit if the
unit moves to “medium”
energy-efficiency

Additional cost per unit if
the unit moves to “high”
energy-efficiency

kWh/year and less than
250 kWh/year

baseline level performance' performance performance
i.e., 275 kWh/year i.e., 225 kWh/year 1.e., 200 kWh/year

Greater or equal to 7.00 15.80 20.00

320 kWh/year

Greater or equal to 250 NA 8.80 13.00

and less than

320 kWh/year

Greater or equal to 200 NA NA 4.80

Assumptions: (1) If the manufacturing capacity is lower (e.g., 100,000 units per annum.), the additional capital
investment costs would be lower. However, as manufacturing capacity and investment costs decrease, component
costs may increase due to lower manufacturing capacity; (2) The enterprise sources the key components and does not
manufacture these components within their own manufacturing plant / related manufacturing units; (3) Increasing the
foam thickness to improve thermal insulation is included as an energy-efficiency measure due to the additional cost

EV T/PI SOGUTMA
[CIN EK
MALIYETLER
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BAGIMSIZ TICARI BUZDOLAPLARI
(SCCR)

Mhirlt sistem tasarimi optimizasyonu
Gelistirilmis Kompresor

Daha yiiksek verimli kompresor

Degisken hizli kompresdr

Gelistirilmis hava akisi ve/veya Isi esanjorleri
Yik azaltma

Gelistirilmig yalitim

Artan duvar yalitim kalinigi

ihtiyac duyuldugunda VIP ekleme

Kapilarin eklenmesi ve halihazirda monte edildiginde low-e cam/{i¢ b6lmeli yalitimli kapilarin kullaniimasi
Gelistirilmis fanlar/motorlar

Gelistirilmis Kontroller

Gece geri alma modu

Otomatik buz ¢dzme

loT denetleyicileri + 6nleyici bakim

16




Table 4. Additional costs for commercial refrigeration for a plant with a capacity of
100,000 refrigerated display cases per year

Additional capital investment costs at an enterprise level

Interventions

Costs in US $

Product design and development

150,000 - 250,000

Training in energy-efficient product technology/design

Nil - 50,000

Total costs

150,000 - 300,000

Additional component costs for achieving different energy efficiency levels at the unit level i.e., a
refrigerated display case with a display area of 2.5 m?

Energy consumption of
the unit per year

Additional cost per unit
if the unit moves to

Additional cost per unit if the
unit moves to “medium”

Additional cost per unit
if the unit moves to

(kWh/year) “low” energy-efficiency energy-efficiency “high” energy-efficiency
performance'” performance performance
i.e., 10,000 kWh/year i.e., 6,500 kWh/year i.e., 5,800 kWh/year
Greater or equal to 15.00 41.00 46.00
13,500 kWh/year
Greater or equal to NA 26.00 28.00

10,000 and less than
13,500 kWh/year
Greater or equal to NA NA 10.00
6,500 kWh/year and less
than 10,000 kWh/year
Assumptions: (1) If the manufacturing capacity is lower (e.g., 40,000), the additional capital investment costs would
be lower. However, as manufacturing capacity and investment costs decrease, component costs may increase due to
lower manufacturing capacity; (2) The enterprise sources the key components and does mot manufacture these
components within their own manufacturing plant/related manufacturing units; (3) Increasing the foam thickness to
improve thermal insulation is included as an energy-efficiency measure due to the additional cost involved for the new
formulations;*® (4) This represents the additional component costs for conversion to different levels of energy
consumption specified in the table; this assumes that the baseline equipment does not have any interventions
implemented relating to energy efficiency and addresses only the conversion of refrigerant. (5) The target
energy-efficiency levels shown in the table above are based on the United for Efficiency model regulations.

SCCR [CIN EK
MALIYETLER
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Artimli [sletme Maliyetleri

. 5
Teknoloji EE (%) (USD/Birim|
Kapilar icin Yiiksek Performansli Yalitimli Cam B B
Unitesi (IGU) s A
Yiiksek Verimli Kompresor Kullanin 8 -5

|zolasyon kalinhigini artirin 5 0.76 -6
Contayi Optimize Edin 15 1-4
MCHX 2 0-5

Akilli Denetleyici b—-12.5 6-22.5
Vakumlu Izolasyon Panelleri VIP 4 5.33-35
EIelftr(_)r)lk _Kom[]tasyonlu Motorlar ve 1965 23353
Gelistiriimis Fan Tasarimlari

Nesnelerin Interneti (I0T) ile Dijital Kontrolér 30 39.75 - 55
LED Aydinlatma Kullanin 2 3.14

TICARI
BUZDOLAPLARINDAKI
FARKLI TEKNOLOJILER iCIN
EE GLCUMLERI VE ONA
KARSILIK GELEN 10C

TEAP EETF 2021
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EV TIPI KLIMALAR

I RACHP-Lab — O
File Database Component Simulation Tools Options Help Examples
KO m p reS (.j r Cycle Parameters Cycle Configuration Inlet Conditions Solve Cycle Calibration Parametric Study Optimization
Cycle Properties Solver Options
i 1 1 A Cydle Context* Solving for?* A lat Sol Condensing Tt ture G
Daha yuksek Verlmll kompresorler yele Contes olving for Cligl:;eucaasgcity olver ondensing Temperature Guess
Split AC v Subcooling at C v Ratio Auto v Auto v
i H T Cycle Mode* Subcooling Value* 70.00 = o Maximum Number of Tterations ~ Initial Condensing Temperature Guess
ki kademeli kompresdrler (60/100) : _ .
Cooling Mode v 5 I'¥ | Auxillary Cost 30 - cv
o . Refrigerant* Charge Value* Temperature Residual Evaporating Temperature Guess
Degisken hizli kompresorler = [ e B | o || o 2| o .
. . Outdoor Unit Type* Solving for? v Pressure Residual Initial Evaporating Temperature Guess
| S | e§a nJ O rl e rl Fin-tube v | Constant Superl ¥ Outdoor Unit 0.50 S % v Cv
Indoor Unit Type* Superheat At* Sfleds'stfrgaéx; Mass Flow Rate Residual Refrigerant Library
5 mm bob| n | er Fin-tube v Evaporator Exit v 12 0.50 = v HEOS v
O Suction-liquid line heat exchanger ~ Superheat Value® Indoor Unit Mass Residual
. TR 1] i Additional Air -
MCHX (Mikro kanalli 1s1 esanjéri) Target Capaciy” 5 v Aol AT

w v

| v

Kondenser dn sogutma (aski fani)

Genlesme valfi (Kilcal/kisa boruyu sununla degistirin)
Termostatik Genlesme Valfi

Elektronik Genlesme Valfi

Fanlar/motorlar

Gelistirilmis kontroller (loT, Kestirimci Kontroller + Bakim)




Table 5. Additional costs for residential air conditioners for a plant manufacturing 300,000 units per
year
Additional capital investment costs at an enterprise level

Interventions Costsin US §

Product design and development 200,000 - 400,000
Training in energy-efficient product technology/design Nil - 50,000
Total costs 200,000 — 450,000

Additional component costs for achieving different energy-efficiency levels at a unit level i.e., a residential
air conditioner with a capacity of 1.5 TR

Ratio of energy Additional cost per unit | Additional cost per unit if the | Additional cost per unit if
efficiency of equipment if the unit moves to unit moves to “medium” the unit moves to “high”
compared to the MEPS | “low” energy-efficiency energy-efficiency energy-efficiency
performance? performance performance
l.e., ratio compared to i.e., ratio compared to 1.e., ratio compared to
MEPS of 1.33 MEPS of 1.67 MEPS of 2.00
1.00 to 1.20 13.50 32.00 45.00
Greater than 1.20 to 1.67 NA 16.50 24.50
Greater than 1.67 to 2.00 NA NA 8.00

Note: (1) The target levels given in the table represent the ratio of SEER to the MEPS for the equipment applicable
for the relevant project beneficiary;>* for air-conditioning equipment, these ratios are used to ensure the comparability
of energy-etficiency ratios when different bases are used by the countries submitting the projects (e.g., EER, SEER).
(2) The enterprise sources the key components and does not manufacture these components within their own
manufacturing plant/related manufacturing units; (3) If the manufacturing volumes in the plant are lower, the costs
will fall compared to the levels shown in the table above. (4) This represents the additional component costs for
conversion to different levels of energy consumption specified in the table; this assumes that the baseline equipment
does not have any interventions implemented relating to energy efficiency and addresses only the conversion of

RAC ICIN EK
MALZYETLER

20



Energy
Savings | Incremental

Sromn R Cost Retail Price Increase

from Base Case (Rs) *

Base (Rs)
Case'
Component
Range
(50% lower
Baseline | to 50% | Baseline | Range

higher than
baseline)

Baseline Compressor (2.8 EER). 1.5 TR Cooling

oy o VERIMLILIK

3.0 EER compressor 240-720
2 EER compres —
54 EER compressor oot aossTrwtwooo | ARTIRIMININ ARTAN
. » . o 0/ = 2. 2
Divec Copet Comprestur varibie spesd e | 23.0% | 5400 | 2700-6100 | 12560 | s480-15¢46 MALIYETLER/
Vanable speed dnives for fans and compressor 26.0% | 6.300 3150-9450 | 15,120 | 7560-22680

UA value of both heat exchangers increased by 20% | 7.5% 1.470 735-2200 3,528 1760-5290 2015 vilinda Hindistan'da 15 Ton (5 27k\W
UA value of both heat exchangers mcreased by 40% | 13.5% | 3.240 1620-4860 | 7.776 3880-11660 0 oY da distan'da 1,5 Ton (5, )

UA value of both heat exchangers increased by 60% | 175% | 4210 | 21006310 | 10.104 | 505015150 | Minisplit klima ile hesaplanmigtir. (Shah et al,

UA value of both heat exchangers increased by 80% | 21.0% | 6,080 3040-9120 | 14,592 | 7300-21890 2016)

UA value of both heat exchangers increased by 100% | 24.0% | 7,350 ?%30 17,640 | 8820-2640
Thermostatic Expansion Valve 3.5% 250 125-375 600 300-900

Electronic Expansion Valve 6.5% 1500 750-2250 3600 1800-5400
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RAC ICIN EE TEKNOLQJI/LER! VE

ILGILI MALIYETLERIN OZETI

Yiksek EE kompresor
2 kademeli kompresdr

VS kompresor

MCHX
5 mm FTHX
Adyabatik kondansator

ECM fanlari
EXV
Boru izolasyonu

Kafa basinci kontroli

10%
10%
30%

15%
10%
30%

15%
20%
<2%

2K azaltma basina
%3 — 1

%10'a kadar
10%
20%

NA
NA
20 —35%

15-25%

15%

NA

OEM'e baglidir

NA
NA
Orta

Yiksek
Orta

Orta
Orta

Algak

TEAP EETF 2021

Daha lyi kontrol ve daha lyi
mevsimsel enerji verimliligi

Sarji azaltin
Sarji azaltin

Sadece HAT kuru durum igin
gecerlidir

Gelistiriimis konfor
Daha iyi konfor/kontrol

22



5 RACHP-Lab — (m] X
File Database Component Simulation Tools Options Help Examples

Cycle Parameters Cycle Configuration Inlet Conditions Solve Cycle Calibration Parametric Study Optimization

Cycle Properties Solver Options
Cycle Context* Solving for?* Accumulator Solver Condensing Temperature Guess
Charge Capacity
Split AC v Subcooling at C v Ratio Auto v Auto v
Cycle Mode* Subcooling Value* 7000 5 o Maximum Number of Iterations  Initial Condensing Temperature Guess
[ 4 [4 [4 Cooling Mode v 5 IV Auxillary Cost 30 S Cv
Refrigerant* Charge Value* Temperature Residual Evaporating Temperature Guess
R32 N Info I auxillary Power 0.50 - K v Auto 2
Qutdoor Unit Type* Solving for? v Pressure Residual Initial Evaporating Temperature Guess
Fin-tube v Constant Supert ¥ | outdoor Unit 0.50 - % v £
Additional Air
Indoor Unit Type* Superheat At* Pressure Drop Mass Flow Rate Residual Refrigerant Library
Fin-tube v Evaporator Exit v Iv 0.50 = lC 57 HEOS v
O Suction-liquid line heat exchanger =~ Superheat Value* Indoor Unit Mass Residual
Target Capadty* Additional Air -
iy 2 '™ pressure Drop 20 2 & -
w v

v

«  Kompresor

«  Cift kompresor

« 1 degisken hizli kompresor icerir

- Isiesanjorleri

5 mm bobinler

«  MCHX (Mikro kanalli is1 esanjori)

- Kondenser 6n sogutma

« Genlesme valfi (Kilcal/kisa boruyu sununla degistirin)
- Termostatik Genlesme Valfi

- Elektronik Genlesme Valfi

- Tasarim Ozellikleri: ekonomizer

- Fanlar/motorlar
- Gelistirilmis kontroller (loT, Kestirimci Kontroller + Bakim)




Table 6. Additional costs for commercial air conditioners for a plant with a capacity of 50,000 units

Per annum

Additional capital investment costs at an enterprise level

Interventions

Costsin US $

Product design and development

400,000 - 700,000

Training in energy-efficient product technology/design

Nil - 50,000

Total costs

450,000 — 750,000

Additional component costs for achieving different energy-efficiency levels at a unit level i.e., a commercial
air conditioner with a capacity of 10 TR

Ratio of energy
efficiency of equipment
compared to the MEPS

Additional cost per unit
if the unit moves to
“low” energy-efficiency

Additional cost per unit if
the unit moves to “medium”
energy-efficiency

Additional cost per unit if
the unit moves to “high”
energy-efficiency

performance®* performance performance
i.€., ratio compared to i.e., ratio compared to 1.€., ratio compared to
MEPS of 1.20 MEPS of 1.40 MEPS of 1.67
1.00 to 1.20 56.00 143.00 176.00
Greater than 1.20 to 1.40 NA 94.00 120.00
Greater than 1.40 to 1.67 NA NA 51.00

Note: (1) The target levels given in the table is the ratio of the seasonal energy efficiency ratio (SEER) to the MEPS
(1.00) for the equipment; for air-conditioning equipment, these ratios are used to ensure comparability of energy
efficiency ratios when different bases are used (e.g., Energy Efficiency Ratio (EER), SEER). (2) The enterprise
sources the key components and does not manufacture these components within their own manufacturing plant/related
manufacturing units; (3) If the manufacturing volumes in the plant are lower, the costs will fall compared to the levels
shown in the table above; (4) This represents the additional component costs for conversion to different levels of
energy consumption specified in the table; this assumes that the baseline equipment does not have any interventions
implemented relating to energy efficiency and addresses only the conversion of refrigerant. (5) In case of heat pump,
energy efficiency improvement may need further product redesign including resizing of some of the components,
including heat exchangers. As such, heat pump energy efficiency conversion may require higher costs compared with

air conditioning.

RTU ICIN EK
MAL/YETLER
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EK SERMAYE VE EK

BILESEN MALIYETLERI/
[CIN UYGULAMALI CAL
HESAPLAMALARI




ENERJ! VERIMLILIGINI
NASIL SAGLARIZ?




EV T/PI BUZDOLAPLARI

L Ge|i§t|r||m|§ Kompr886r _i CERA Cabinet Loads and Cycle Analysis — X
File CabinetData CycleData Analyze Reports View Options Tools Help
- Daha yiiksek verimli kompresor

- Degisken hizli kompresor

- Geligtiriimis yalitim

- Daha kalin yalitim — sinir nedir?

- VIP — sadece ihtiyac duyulan yerde (Mullion?,

Bottom-mount

- Geligtiriimig i1s1 esanjdrleri

- Gelistirilmis fanlar/motorlar

- Kapi contalari (#of odaciklari, miknatis ..)

Upright Freezer Chest Freezer Single-door refrigerator

« Tasarim ozellikleri

- Alt montaj ve (ist monta] https://github.com/unido/cera

For Helo. press F1 INew run. Click on imaae to select cabinet tvpe

- Fransiz kapi ve yan yana n


https://github.com/unido/cera

«  Muhrli sistem tasarimi optimizasyonu

- (Gelistirilmis Kompresor (Daha Yiksek Verimlilik / Degisken Hiz)
- (Gelistirilmis hava akisi ve/veya 1s1 esanjorleri

- Yik azaltma

- Gelistirilmig yalitim: daha fazla yalitim, VIP'ye ihtiyac vardi, acik

- Gelistirilmig fanlar/motorlar
- Gelistirilmig Kontroller

- Gece modu

- Otomatik buz ¢ézme

- |oT denetleyicileri + dnleyici bakim

BAGIMSIZ TICARI BUZDOLAPLARI
(SCCR)

dolaplarda kapilar, kapakli dolaplarda gelistirilmis cam yalitimi (Low-e
cam, (¢l cam, vb.)




Teknoloji

Kapilar icin Yiiksek Performansl Yalitimli Cam

EE (%)

Artimli [sletme Maliyetleri

(USD/Birim)

Unitesi (IGU) s A
Yiiksek Verimli Kompresor Kullanin 8 -5
|zolasyon kalinhigini artirin 5 0.76 -6
Contayi Optimize Edin 15 1-4
MCHX 2 0-5
Akilli Denetleyici b—-12.5 6-22.5
Vakumlu Izolasyon Panelleri VIP 4 5.33-35
EIelftr(_)r)lk _Kom[]tasyonlu Motorlar ve 1965 23353
Gelistiriimis Fan Tasarimlari

Nesnelerin Interneti (I0T) ile Dijital Kontrolér 30 39.75 - 55
LED Aydinlatma Kullanin 2 3.14

TICARI
BUZDOLAPLARINDAK]
FARKLI TEKNOLOJ/LER
ICIN EE OLCUMLERI VE
ONA KARSILIK GELEN
10C

TEAP EETF 2021
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EV TIPI KLIMALAR

https://www.rachp-lab.com/

I RACHP-Lab — O
File Database Component Simulation Tools Options Help Examples
L KO m p reS (.j r Cycle Parameters Cycle Configuration Inlet Conditions Solve Cycle Calibration Parametric Study Optimization
Cycle Properties Solver Options
i 1 1 A Cydle Context* Solving for?* A lat Sol Condensing Tt ture G
. Daha yuksek Verlmll kompresorler yele Contes olving for Cligl:;eucaasgcity olver ondensing Temperature Guess
Split AC v Subcooling at C v Ratio Auto v Auto v
i d H T O/ OO Cycle Mode* Subcooling Value* 70.00 = o Maximum Number of Tterations ~ Initial Condensing Temperature Guess
- Iki kademeli kompresérler (60/100) S -l bt T i -
o . Refrigerant* Charge Value* Temperature Residual Evaporating Temperature Guess
- Degisken hizli kompresorler = [ e B | o || o 2| o .
. . Outdoor Unit Type* Solving for? v Pressure Residual Initial Evaporating Temperature Guess
° | S | e§a nJ O rl e rl Fin-tube v Constant Superl v Outdoor Unit 0.50 s % v Cv
Indoor Unit Type* Superheat At* Sfleds'stfrgaéx; Mass Flow Rate Residual Refrigerant Library
. 5 mm bob| n | er Fin-tube v Evaporator Exit v 12 0.50 T % v HEOS v
O Suction-liquid line heat exchanger ~ Superheat Value® Indoor Unit Mass Residual
. TR 1] i Additional Air -
«  MCHX (Mikro kanalli is1 esanjori) Target Capacy” 5 v Aol AT

W v

| v

« Kondenser 6n sogutma (aski fani)

- Genlesme valfi (Kilcal/kisa boruyu sununla degistirin)
- Termostatik Genlesme Valfi

- Elektronik Genlesme Valfi

- Fanlar/motorlar

«  Gelistirilmis kontroller (loT, Kestirimci Kontroller + Bakim)

https://github.com/Omar/aki96/EGSim



https://github.com/OmarZaki96/EGSim
https://www.rachp-lab.com/

Energy

Savings | Incremental .
; Retail Price Increase
g;o: I\alt:;mfacming Cost | ¢ om Base Case [Rs) ?
Case'
Component
Range
(50% lower
Baseline | to 50% | Baseline | Range
higher than
baseline)
Baseline Compressor (2.8 EER). 1.5 TR Cooling | i )
Capacity
3.0 EER compressor 5.5% 200 100-300 480 240-720
3.2 EER compressor 10.5% 400 200-600 960 480-1440
3 4 EER compressor 150% | 575 280-860 1,380 690-2070
Alternating Current Compressor vanable speed dnive | 21.0% | 3.600 1800-5400 | 8,640 4320-12960
Direct Current Compressor variable speed dnive 23.0% 5,400 2700-8100 | 12,960 | 6480-19440
Vanable speed dnives for fans and compressor 26.0% | 6.300 3150-9450 | 15,120 | 7560-22680
UA value of both heat exchangers increased by 20% | 7.5% 1.470 735-2200 3,528 1760-5290
UA value of both heat exchangers increased by 40% | 13.5% | 3.240 1620-4860 | 7.776 3880-11660
UA value of both heat exchangers increased by 60% | 17.5% | 4,210 2100-6310 | 10,104 | 5050-15150
UA value of both heat exchangers mncreased by 80% | 21.0% | 6,080 3040-9120 | 14,592 | 7300-21890
UA value of both heat exchangers increased by 100% | 24.0% | 7,350 ?%30 17,640 | 8820-2640
Thermostatic Expansion Valve 3.5% 250 125-375 600 300-900
Electronic Expansion Valve 6.5% 1500 750-2250 3600 1800-5400

VERIMLILIK
ARTIRIMININ ARTAN
MAL/YETLER/

2015 yilinda Hindistan'da 1,5 Ton (5,27kW)
minisplit klima ile hesaplanmistir. (Shah et
2016)
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RAC ICIN EE TEKNOLOQJI/LER! VE

ILGILI MALIYETLERIN OZETI

Yiksek EE kompresor
2 kademeli kompresdr

VS kompresor

MCHX
5 mm FTHX
Adyabatik kondansator

ECM fanlari
EXV
Boru izolasyonu

Kafa basinci kontroli

10%
10%
30%

15%
10%
30%

15%
20%
<2%

2K azaltma basina
%3 — 1

%10'a kadar
10%
20%

NA
NA
20 —35%

15-25%

15%

NA

OEM'e baglidir

NA
NA
Orta

Yiksek
Orta

Orta
Orta

Disiik

TEAP EETF 2021

Daha lyi kontrol ve daha lyi
mevsimsel enerji verimliligi

Sarji azaltin
Sarji azaltin

Sadece HAT kuru durum igin
gecerlidir

Gelistiriimis konfor
Daha iyi konfor/kontrol
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5 RACHP-Lab — (m] X
File Database Component Simulation Tools Options Help Examples

Cycle Parameters Cycle Configuration Inlet Conditions Solve Cycle Calibration Parametric Study Optimization

Cycle Properties Solver Options
Cycle Context* Solving for?* Accumulator Solver Condensing Temperature Guess
Charge Capacity
Split AC v Subcooling at C v Ratio Auto v Auto v
Cycle Mode* Subcooling Value* 7000 5 o Maximum Number of Iterations  Initial Condensing Temperature Guess
[ J [ J ® Cooling Mode v 5 IV Auxillary Cost 30 S Cv
Refrigerant* Charge Value* Temperature Residual Evaporating Temperature Guess
R32 N Info I auxillary Power 0.50 - K v Auto 2
Qutdoor Unit Type* Solving for? v Pressure Residual Initial Evaporating Temperature Guess
Fin-tube v Constant Supert ¥ | outdoor Unit 0.50 - % v e~
Indoor Unit Type* Superheat At* S:jeiiﬂf,:alljfui; Mass Flow Rate Residual Refrigerant Library
N KO m p re S ('j r Fin-tube v Evaporator Exit v ™ 0.50 = lC S | HEOS v
O Suction-liquid line heat exchanger =~ Superheat Value* Indoor Unit Mass Residual
Target Capadity* 5 1 Additional Air 5.00 . o o

Pressure Drop

- (ift kompresor L E

- 1 degisken hizli kompresor icerir
https://www.rachp-lab.com/

- Isiesanjorleri

- 5 mm bobinler

«  MCHX (Mikro kanalli 1si esanjéri)
- Kondenser én sogutma

- (Genlesme valfi (Kilcal/kisa boruyu sununla degistirin)

- Termostatik Genlesme Valfi

- Elektronik Genlesme Valfi

« Tasarim ozellikleri: ekonomizer
« Fanlar/motorlar

- Gelistirilmis kontroller (loT, Kestirimci Kontroller + Bakim)



https://www.rachp-lab.com/

1 NASIHL HESAPLANIR?

Engineering Questionnaires: Vendor Interviews and information:
* Pre-site visit survey * PhoneCalls
* Detailed data survey * Email inquiries

Buzdolaplari/Dondurucular ve SCCR azaltilmig kWh/yil

AC a rta n S E E R T———— Equipment Energy Modeling Manufacturing Cost
! E = !2; * CERA-cabinet design, * U.S.DOETSD
. . o = system components * Ecodesign TSD
PrOJelendlrme a§amaS|nda, = pE =05 * HPDM - system components * Open Literature
= e and controls * Manufacturerinterviews

referans dederin performansini degerlendirmek ve MERS® =
degerlerlnl (kWh/yll Veya SEER) ge||§t|rmek |Q|n 'm‘wsfmmmmpw“w“. IncremgntaICosthtimates
modelleme aragclarini kullanin | i

* Operating

Miidahalelerle farkli tasarim secenekleri gelistirin == T —
(0rnegin, degisken hizli kompresdr, yeni fan, daha buyiik H —
HX vb. kullanarak) ve EE (kWh/yil veya SEER) tizerindeki e e
etkiyl degerlendirin
Bir maliyet — fayda egrisi olusturun

Efficiency Improvement

Fi 8. Cost-efficiency curve for Top-Mount Domestic Refrigerator from 6" manufacturer
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i

i B

Neutral :E E @ 2. AutoSum + Z?

nditional Format as

Alignment Number

insert Delate Format | CJFII Sort& Find&  Add-ins
h o b & Clear~ Filter v Select ~

Editing Add-ins

kgCO2/kWh 0.57 https://ourworldindata.org/grapher/carbon-intensity-electricity
# of operating hours per year 1400
4
Unit Capacity (TR) National MEPS SEER (National Energy Ratif Target SEER (Nati Energy Rat|2021 production volume 2022 production volume |2023 production volume |Average Production |Annual EnéAnnual Energy Consumption EE
a 1 3.5 3.5 < 40000 40000 40000
b 1.5 3.5 3.5 5.5 50000 50000 50000
c 1.5 3.5 3.5 5.5| 20000 20000 20000
d 2| 3.5 3.5 5.5| 40000 40000 40000
2}
- ) | S
=
o
£
74f U (| Y |
23 Capacity per Annum a 0,000
Additional Capital Cost 50000
] MEPS Performance 3.50
©  [Energy Performance 3.50
T |Target Performance 5.50
=l
= —
W |Additional component cost
‘é‘ per unit (USD) $ 35.57 |
=
% R_Cost 0.3 (value from 0.3 to 1 depending on the country and the OEM)
average unit capacity 1.5
cost adjustment (based on
ity) 1 assume linear relationship between additional cost and capacity; more informed function later

34,285,648

cars removed from the road

o

Analyze
Data

o

Q

© Comments




GHG CALC (94/60)

- 94/60, yillik enerji kaynakli emisyon azaltim tahmini sunmak
lizere proje teklifi talep eder

COZe,reduced — COZe,BL _ COZe,project

CO2e, MEPS kullanilarak tahmini yillik Griin enerji tiiketimine ve
tipik yillik kullanima dayanmalidir

_ kWh _ kgCOype
(0z¢ = year X ~wh

o Bu sebeke emisyon faktériidir (6rn.

https://ourworldindata.org/grapher/carbon-intensity-
electricity)
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https://ourworldindata.org/grapher/carbon-intensity-electricity

KgCO2/KWh
#of operating hours per year

1= E=

> AutoSum ~
zY

= = H

Good Neutral

nditional Format as

Alignment

0.7 https://ov vorldins

Aa.org/grapher/rart p-intensity-els  (ricity

. 00

insert Delate Format | CJFII Sort& Find&  Add-ins
(;.: Clear ~ Filter v Select v

Followed Hyp r [=]

Editing Add-ins

Targe: SEER /" gtinn-d Energy B> 91 p durctinnun @ |* 27 production volume

2023 production volume  |Average Production [Annual En¢Annual Energy Consumption EE

Refriger:

Accessibility: Investigate

34,285,648 cars removed from the road

Unit Janacit, (TR " Jatin 1 MEPS [c2eg (Natinr _(Energy Rati
a 1 3.5 3.5 < 40000 40000 40000
b 1.5 3.5 3.5 5.5 50000 50000 50000
c 1.5 3.5 3.5 5.5| 20000 20000 20000
d 2 3.5 3.5 r.9| 40000, 40000 40000
w 4 - A \ J/ 4 a7 !
- | [ [ N y — ! N
=
o
£
Capacity per Annum 1 a 0,000
Additional Capital Cost ‘ 50000
@ [MEPS Performance 3.50
©  [Energy Performance 3.50
T |Target Performance 5.50
=l
= —
W |Additional component cost
‘é‘ per unit (USD) $ 35.57 |
=
% R_Cost 0.3 (value from 0.3 to 1 depending on the country and the OEM)
average unit capacity 1.5
cost adjustment (based on
ity) 1 assume linear relationship between additional cost and capacity; more informed function later

o

Analyze
Data

o

Q

© Comments
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