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Why standards and labelling, and why “add” more refrigerated
products to regulations?
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A brief introduction to the benefits
of Standards and Labels
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“Definition” of MEPS and Labelling
HIMA™ Verte

Minimum Energy Performance Standards (MEPS)

 Removal from the market of products that are deemed to have unacceptably low
energy performance.

Labelling

* To categorise the energy performance of products to enable differentiation of the
“better” products from the “less good” products.

* Consumers get more transparency for decision making
» Allows effective implementation of other policy (eg procurement)
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Effect of Labelling: Transparently “Grading” Product Performance clasp
HIMA™ Verte
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Number of Units Sold
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Number of Units Sold

MEPS Level
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Before MEPS & Labels
After Labelling Only
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MEPS and Labelling around the world (2014) (@) clasp
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Europe 939 652 2009 - 60 countries with
performance requirements for

Asia Pacific 243 228 refrigerators.

North America 92 44 Currently ~ 75 countries
Central America 43 88

Middle East 79 78

Africa 57 59

Total Jgg 1149
1,900+

Source: Energy Standards and Labelling Programmes Around the World: in 2013, Department of Industry, Australia (2014) 9



Label Examples

Australia

3 ¥ x
* g

POWER SAVING
GUIDE

ISEER - 4.2*

Label Period: 1st Jan____ - 31st Dec_

Appliance/Type
Beand

Europe

Energy  Air conditioners

Manufacturer

Outside unit
Inside unit

More efficient

Annual energy consumption,
in cooling mode XY

im
Cooling output kw XY

Energy efficiancy ratio XY
ns b

Type: Cooling only

Cooling + heating — “—

Alr cooled _

Water cooled — | 4=

Heat output KW XY
Heating performance 8Cpera

China

& - ——
MEFEXY fmn
CHINA ENERGY LABEL

EEAER AR
TS L AAA-000

2

2.

RE %t 0.00

Noize (optional)
(dB(A) re 1 pW) Xy

Further information is contained

in the product brochure: 4 \_
Norm SANS 54511-3 R 3
Air conditioner Label Directive 02/31/EC o P

A (W) 00000

W it (w) 00000

RIEERNE: GB 12021.3-2010
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ofLm ziet

Korea
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National Energy Efficiency and Conservation Authority
(NEECA) has permitted the use of this label on the Fan

Brand/Model Size mm
Service Value____  m/min/W

As per NEECA reference # B
More stars mean more Energy Efficient

clasp
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Currently Voluntary for Fans

Soon to be Mandatory

* Fans

Air Conditioners

Refrigerators (side-by-side FF)
LED Lights
Electric Motors

Water Heaters

Commercial Refrigeration

11



I Market Summary



Sales, Stock & Lifetime clasp
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Approximately 300,000 horizontal chest cooling cabinets are
manufactured each year in Pakistan.

 Domestic Use ~ 225k (160k Horizontal Fridge/Freezer , 65k Horizontal Freezer)
e Beverage Coolers — 50k

* |ce Cream — 20k

* Food and others — 5k

13



Sales (a) clasp
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e Average annual Sales
* Fridge/Freezer: 160k

Annual Sale

300,000
* Freezer: 65k

250,000 e Beverage Cooler: 50k

200,000  Annual Growth rate

150,000 * Fridge/Freezer: 5%

* Freezer: 5%
100,000

2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032

s Domestic Fridge Freezer e Domestic Freezer —ss==Beverage Cooler

14



Stock (@) clasp
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* Installed Stock 2021
* Fridge/Freezer: 1.3m

Installed Stock

3,500,000

* Freezer: 0.55m
3,000,000

* Beverage Cooler: 0.22m
2,500,000 . .

e Life time

2,000,000

[ .
1,500,000 Freezer: 9 year
1,000,000 * Beverage: 4-5 Year

500,000

2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032

B Domestic Fridge Freezer M Domestic Freezer W Beverage Cooler

15



Supply and Demand Sides of the market (@) clasp
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Type Supply Side Demand Side
Horizontal (side-by-side) Waves, Dawlance, Haier, Domestic Users
Fridge-Freezers PEL
Horizontal Freezers Waves, Dawlance, Haier, Domestic Users
PEL Shop keepers
Horizontal Beverage Waves, Varioline Beverage Companies

Coolers

16






Primary standalone refrigerated appliances in Pakistan clasp
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Domestic
e Upright refrigerators (with and without ice box)
e Upright (refrigerator above freezer) fridge-freezers
e Upright (side-by-side) fridge-freezers
* Horizontal (side-by-side) fridge-freezers
* Horizontal Freezers

Commercial cabinets (stand-alone)

* Open-fronted display (horizontal and vertical)
Vertical beverage (vizis)

Horizontal beverage
Frozen food/other
Icecream

18



Current (and expected) future sales justifying regulation clasp
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Domestic
Uneict i with-and-without ice box]

e Upright (refrigerator above freezer) fridge-freezers

Upright {side-by-side) fridge-f
* Horizontal (side-by-side) fridge-freezers
* Horizontal Freezers

Commercial cabinets (stand-alone)
. : | display-(hori | and-vertical

e \ertical beverage (vizis)
* Horizontal beverage

+Erozenfood/ether
~—lecerearn

19



MEPS and labelling regulation already drafted clasp
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Domestic

Uneicl el it it ce box
» Upright (refrigerator above freezer) fridge-freezers (JICA 2020)

+ Upright {side-by-side}-fridge-freezers
* Horizontal (side-by-side) fridge-freezers
* Horizontal Freezers

Commercial cabinets (stand-alone)

. E | display(hor Land cal
 Vertical beverage (vizis) CLASP (2021/2)

* Horizontal beverage

+_Frozenfood/other
e—leoeream

20



Outstanding refrigerated products requiring regulation (a) clasp
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Domestic
Uoricl e with-and-withoutice_box

Upright {side_by-side) fridget
* Horizontal (side-by-side) fridge-freezers
* Horizontal Freezers

Commercial cabinets (stand-alone)
Verticall vizis) CLASP{2021/2) =
* Horizontal beverage

+_Frozenfood/other
e—leoeream

21



Thank you

Questions?




Testing Standards for horizontal refrigerated cabinets
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Testing Standards:
Domestic horizontal freezers and fridge-freezers




Domestic Refrigeration Testing “Options”

Traditionally a significant number of domestic refrigerator test methods used
internationally in regulations (20+ in 2005). Variations in:

 Ambient temperatures: 20°C, 25°C, 30°C, 32°C, 35°C, 40°C, ...

 Compartment temperatures: Varied by mandatory and cultural requirements

* Loading: Empty, test package, warm loaded of varying sizes,...

* Door openings: Never, once per hour, once per 24 hours, ....

clasp
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More recent migration to a single, internationally recognised suite of standards:

IEC62552-x

* Method provides routes to test all types of domestic refrigerators and/or freezers at ambient and

compartment temperatures to suit local conditions.

 Method adopted by PSQCA (PS IEC62552-x), and used by JICA in proposals for regulation of upright

refrigerator-freezers.

25



Domestic Refrigeration: Testing proposal
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To allow alignment with international trend, AND allow direct relationship with
developed JICA fridge-freezer regulations, adopt the PS IEC62552-x suite of standards for
the regulation of chest fridge-freezer combination and freezer only units.

Primary testing requirements:

Stable state test

Ambient temperature: 32°C — aligns with JICA requirement

Compartment temperatures: As declared by manufacturer (this will be a regulatory requirement)
Minimum test period: 24 hours (varies depending on defrost cycle)

Door openings: None for energy test, one plus load addition for “load processing” tests

Careful volume measurement required

26



Testing Standards:
Horizontal beverage coolers
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Horizontal Beverage Coolers: Testing proposal

Already agreed use of ISO 22044 for Visi’s (pending adoption by PSQCA).

Scope of test method includes both vertical AND horizontal beverage cabinets:
* Logical extension to use in horizontal regulation

Primary testing requirements:

 Ambient temperature: 32°C (CC2)

e Stable state test (M-can loaded), door closed, average M-can temperature 3.5°C (K1)
* Max M-can: 7°C, Min M-can: 0°C, Tolerance: 0.5°C
* Adjustments for Energy Management Devices

e Half reload of warm cans, must recover <20 hrs at 322C ambient)

28



Proposed performance requirements

M. Salman Zaffar
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A few words about horizontal cabinets (all types)

Basis of the proposals:

1. Horizontal (‘chest’ format) cabinets perform the same cooling
function as their vertical equivalent, but have a different format /
shape.

2. To give fair information to consumers / buyers, the energy label
grades should be directly comparable between horizontal cabinets
and vertical cabinets.

3. This means that they should share:
* The same energy efficiency test method
* The same energy label thresholds
* Directly comparable annual energy consumption

30



I Horizontal Refrigerator — Freezers



MEPS and labels for horizontal refrigerator-freezers Q) clasp
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Refrigerator-freezer performance to Pakistan conditions (322C ambient)
1000

Pakistan MEPS for refrigerator-freezers

900 (JICA draft) P

%& 800 .
22 .
~ @ 700 -
5 ¢ - -
25 600 E— = k
NEECA / JICA draft st g PR oSl R
regulation for S ¥ T e
o BY w0 T et T e .
refrigerator freezers: [ e S
Excludes “Frenchdoor/ £5 200 w0
Side by side door” ERt
- 0
0 100 200 300 400 500 600 700 800 900 1000

Appliance adjusted volume (litres)

e Pakistan draft MEPS for refrigerator-freezers (JICA) — - Two star — « =Three star Fourstar ~  eesee. Five star



MEPS and labels for horizontal freezers

The Pakistan MEPS level for
refrigerator-freezers was derived
from the UNEP United for Efficiency

recommendations, to make the JICA
draft.

The Pakistan MEPS level for Fridge
Freezers and freezers could be
derived in the same way.

clasp
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SUPPLEMENT TO THE REFRIGERATORS POLICY GUIDE
«ACCELERATING THE GLOBAL ADOPTION OF CLIMATE-FRIENDLY
AND ENERGY-EFFICIENT REFRIGERATORS»

MODEL REGULATION GUIDELINES SEPTEMBER 2019

CLIMATE-FRIENDLY AND
ENERGY-EFFICIENT REFRIGERATORS

ooEoaoE

QiR Koy &

gef

33

United Nations Environment Pregramme - Global Environment Facllity | United for Efficlency (U4E)



MEPS and labels for horizontal Fridge Freezers

The JICA MEPS for refrigerator-
freezers allow twice the annual
energy consumption of the
MEPS proposed in U4E.

There is a reason for this....

clasp
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United for Efficiency (U4E) recommendations:

Table 4. Maximum Annual Energy Consumption (AECwmax) for Optional Reference Temperatures

Reference

e Product Category AECmax (kWh/year)
Refrigerators 0.134xAV+84
20°C Refrigerator-Freezers 0.188xAV+137
Freezers 0.175xAV+161
Refrigerators 0.220xAV+137
32°C Refrigerator-Freezers

JICA draft requirements for Pakistan:

MEPS cut-off level

X2

0.576xVadj + 420




How ambitious are the U4E requirements?

700

600
500 | _Dlaft_ll(iA MEES f_orzaki_st:f o
400
300
200
100 MEPS
0

Peru Colombia Ecuador South Africa China Panama, El Singapore India Us(2014) & Model
(2019-2024) (2022-2024) (2019-2022)  (2015) (2015)  Salvador,and  (2018) :2021} (2016-2019)  Mexico Regulation (2024)
Costa Rica (2022) (~2023)
(2019-2024)

Maximum Energy Consumption Requirement (kWh/year)

Figure 3: Comparison of maximum energy use requirements for refrigerator-freezers (25°C)
Source: Lawrence Berkeley National Laboratory [LBNL] analysis
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The U4E MEPS for refrigerator-
freezers are:

* Close to the future EU MEPS
in 2024.

The draft JICA (Pakistan) MEPS
for refrigerator-freezers are:

* Close to the 2015 MEPS in
South Africa

* 10% less ambitious than
those for China in 2015

35



MEPS for horizontal freezers - transposed from U4E Q) clasp

Draft JICA MEPS for
refrigerator-freezers are
twice the U4E MEPS (as
already explained).

Annual energy consumption kWh/year
(including load processing and corrected to 322C ambient)

HIMA" Verte

Chest freezer (blue) and refrigerator-freezer (red) to Pakistan conditions

1000

900 Draft Pakistan refrigerator-freezer
MEPS (JICA)

800

700

600

U4E freezer MEPS

500 e ==== :
400 e ===zZZZ=-"T7 :
em==-ZZ=-"" U4E refrigerator-freezer

300 === ZZ2=--—""7 MEPS
20 ==~ "
100

0

0 100 200 300 400 500 600 700 800 900 1000

Appliance adjusted volume (litres)

= = U4E MEPS for freezers (322C) = = U4E MEPS for Refrig Freezers (322C) e Pakistan draft MEPS for refrigerator-freezers (JICA)



Proposed MEPS and labels for horizontal refrigerator-freezers

Proposal:

The same test method,
energy label criteria and
MEPS apply to horizontal
2-door refrigerator-
freezers as apply to
vertical 2-door.

(= JICA draft regulation)

Annual energy consumption kWh/year
(including load processing and corrected to 322C ambient)

@ clasp
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Refrigerator-freezer performance to Pakistan conditions (322C ambient)

1000

Pakistan MEPS for refrigerator-freezers (JICA draft)
and horizontal refrigerator-freezers

900
800
700
600
500
400 -—- .___.--
300 T

200

100

0 100 200 300

e Pakistan draft MEPS for refrigerator-freezers (JICA)
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MEPS and labels for horizontal refrigerator-freezers clasp
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Refrigerator-freezer performance to Pakistan conditions (322C ambient)
1000

900

800
PCSIR horizontal Refrigerator-Freezer = ¢

700 test result (this one does not meet MEPS

Annual energy consumption kWh/year
(including load processing and corrected to 322C ambient)

Proposal: 600 L =
The same test method, 00 P BT ey
energy label criteria and B o U SR 1.8.6.6.6 ¢
MEPS apply to horizontal 00 70T e
%-door refrigerator- g e R ot test horzinta
reezers as apply to 100 A refrigerator-freezer cabinets in EU
vertical 2-door. (adjusted to Pakistan test conditions)
0
(: JICA draft regu|ation) 00 100 200 300 400 500 600 700 800 900 1.000
Appliance adjusted volume (litres)
¢ PCSIR refrigerator-freezer test data (horizontal) e Pakistan draft MEPS for refrigerator-freezers (JICA)
A EUTopten horiz. refr-freezers, (adjusted to 322C and load proc. added) == - Two star
— - =Three star Four star

------ Five star



I Horizontal Freezers



MEPS and labels for horizontal freezers

The JICA MEPS for refrigerator-
freezers allow twice the annual
energy consumption of the
MEPS proposed in U4E.

There is a reason for this....

clasp
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United for Efficiency (U4E) recommendations:

Table 4. Maximum Annual Energy Consumption (AECwmax) for Optional Reference Temperatures

Reference

e Product Category AECmax (kWh/year)
Refrigerators 0.134xAV+84
20°C Refrigerator-Freezers 0.188xAV+137
Freezers 0.175xAV+161
Refrigerators 0.220xAV+137
32°C Refrigerator-Freezers

JICA draft requirements for Pakistan:

X2

MEPS cut-off level ={0.576xVadj + 420 I)

40



MEPS for horizontal freezers - transposed from U4E Q) clasp

Draft JICA MEPS for
refrigerator-freezers are
twice the U4E MEPS (as
already explained).

Annual energy consumption kWh/year
(including load processing and corrected to 322C ambient)

HIMA" Verte

Chest freezer (blue) and refrigerator-freezer (red) to Pakistan conditions

1000

900 Draft Pakistan refrigerator-freezer
MEPS (JICA)

800

700

600

U4E freezer MEPS

500 e ==== :
400 e ===zZZZ=-"T7 :
em==-ZZ=-"" U4E refrigerator-freezer

300 === ZZ2=--—""7 MEPS
20 ==~ "
100

0

0 100 200 300 400 500 600 700 800 900 1000

Appliance adjusted volume (litres)

= = U4E MEPS for freezers (322C) = = U4E MEPS for Refrig Freezers (322C) e Pakistan draft MEPS for refrigerator-freezers (JICA)



MEPS for horizontal freezers - transposed from U4E
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Chest freezer (blue) and refrigerator-freezer (red) to Pakistan conditions

1000

Draft JICA MEPS for
refrigerator-freezers are
twice the U4E MEPS.

800 freezer MEPS

700

600

Annual energy consumption kWh/year
(including load processing and corrected to 322C ambient)

500
400 o
So Pakistan MEPS for 300 _____:::::::;:::--
freezers are proposed as oo m===" 77"
twice the U4E MEPS for 100
freezers. 0
0 100 200 300 400

Proposed Pakistan (horizontal)

U4E freezer MEPS

-
—_ -
= -
-— T - -
p—_— -
- -
-

-_—

—
-l . -

—_ - - —— -

— -

-

- -

MEPS

500 600 700 800 900 1000

Appliance adjusted volume (litres)

= = UA4E MEPS for freezers (322C)

=~ Pakistan draft MEPS for refrigerator-freezers (JICA)

= = UA4E MEPS for Refrig Freezers (322C)

=== Pakistan proposed MEPS for freezers



Energy Labels for horizontal freezers (@) clasp

Test results on Pakistan
freezers by PCSIR. All
three tested passed the
MEPS level.

Also some of the most
efficient horizontal
freezers in EU.

Note: this chart uses Volume (not
adjusted volume)

Annual energy consumption kWh/year

HIMA" Verte

Chest freezer to Pakistan conditions

2 1400

9

£

S 1200 Proposed Pakistan

- PCSIR horizontal freezer MEPS (same as

o . .

o 1000 freezer test results (3) previous slide)

o

i

g 800

S

o

2 600 S
1] J— P

g 400 == - U4E freezer MEPS
e - - - -

o ~ A A

® 200 A A, . EU Topten data, best
:on horizontal freezers in EU
£ 0

% 0 100 200 300 400 500 600 700
£

Appliance volume (litres)

A EU Topten chest freezers (adj to 32 and add load proc) & PCSIR chest freezer test data
== =|J4E MEPS for freezers (322C)

Pakistan proposed MEPS for freezers (322C)
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Energy Labels for horizontal freezers (@) clasp
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Chest freezer to Pakistan conditions

‘g 1400
‘:EE 1200
L3
< o 1000
e 8
Star labels proposed. gg %
g O
The 5 star threshold is g5 o0 * :
the same as the U4E Bg a0 —. — - === U4E MEPS = 5 star
e 9 --—-— threshold
MEPS (same as for s g e A e
. ® 5 200 A A,
refrigerator-freezers). £S
g 0
% 0 100 200 300 400 500 600 700 800
£ Appliance volume (litres)

A EUTopten chest freezers (adjto 32 and add load proc) ¢ PCSIR chest freezer test data
== =U4E MEPS for freezers (322C)

Pakistan proposed MEPS for freezers (322C)
— . Two star — - Three star

Four star



I Regulatory Requirements - Explained



Horizontal refrigerator-freezer MEPS (same as vertical) clasp
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 NEECA / JICA draft regulation

* Cabinets tested to PS 62552

* To determine its Comparative Energy
Consumption (CEC):

CEC= Erotal = Egaiyz2c X 365/1000 + Eaux + AEprocessingz2c * 365/1000

MEPS cut-off level = 0.576xVadj + 420 = maximum allowed CEC

46



Horizontal refrigerator-freezer MEPS (same as vertical) clasp
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° N E ECA / J |CA d raft regu Iat| on The adjusted volume (Vadj) of a refrigerating appliance is calculated by summing the
adjusted volume fir each compartment as per equation below.
* Cabinets tested to PS 62552

* To determine its Comparaii
Consumption (CEC):

Vadj = Y7, Kci x Vi

)
szre

n is numbenaf compartments in the refrigerating appliance
vi is volume
62552-3/20186,
Kci is volume adj

compartment i, which is determined in accordance with PS:IEC
nex H (litres).

ted factor for compartment i as determined in accordance
MEPS cut-off level = 0.576xVadj + 420 = maximum allowed CEC wih the following eai
Table 2: Volume adj ent factor by compartment type

Compartment type Target te Volume adjustment factor
(*C) (Kei)
Pantry 17 0.54
Wine storage 12 0.71
Cellar 12 0.71
) ) Fresh food 4 1.00
. = =ra Chill 2 1.07
i Zero star 0 1.14
1 star -6 1.36
2 star -12 1.57
3 star and 4 star -18 1.79

4/



Horizontal refrigerator-freezer Labels (same as vertical) (@) clasp
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 NEECA / JICA draft regulation
e Cabinets tested to PS 62552 — g
* To determine its Comparative Energy
Consumption (CEC): ..
3 ¢

CEC = Eotal = Edaiya2c ¥ 365/1000 + Eaux + AEprocessingz2zc * 365/1000

Table 3: Star rating band

Star rating band
two (2) door 1 star 0.576 X Vag + 420 = CEC > 0.504 x Vag + 368
refrigerator/freezer 2 star 0.504 x Vaq + 368 = CEC > 0.432 x Vag + 315
3 star 0.432 X Vag + 315 = CEC > 0.374 x Vaq + 273
4 star 0.374 X Vaqj+ 273 = CEC > 0.288 x Vag + 210
o star CEC <0.288 x Vag + 210

48



Horizontal freezers MEPS

 NEECA / JICA draft regulation
e Cabinets tested to PS 62552

* To determine its Comparative Energy
Consumption (CEC):

CEC = Ertotal = Eagailysec * 365/1000 + Eaux + AEprocessingazc X 365/1000

s | oxvevan X2

0.536 494
MEPS cut-off level = 0.578%Vadj +420 = maximum allowed CEC

@ clasp

HIMA" Verte
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Horizontal freezers MEPS clasp
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° N E ECA / J |CA d ra ft regu Iat| on The adjusted volume (Vadj) of a refrigerating appliance is calculated by summing the
adjusted volume fir each compartment as per equation below.
* Cabinets tested to PS 62552

* To determine its Comparative Energ
Consumption (CEC):

Vadj = Y7, Kci x Vi

where

n is numbenaf compartments in the refrigerating appliance
vi is volume
62552-3/20186,

Kci is volume adjusted factor for compartment i as determined in accordance

compartment i, which is determined in accordance with PS:IEC
nex H (litres).

CEC = Ertotal = Edaiyazc % 365/1000 + Eauy# AEprocessingazc X 365/1000

with the following equation.

Table 2: Volume adj ent factor by compartment type

Compartment type Target te Volume adjustment factor
(*C) (Kei)
0.536 494 _ Pantry 17 0.54
MEPS cut-off level = 0.578%Vadj +420 = maximum allowed CEC Wine storage 12 0.71
Cellar 12 0.71
= Fresh food 4 1.00
e // Chill 2 1.07
= Zero star 0 1.14
= S, 1 star -6 1.36
2 star -12 1.57
3 star and 4 star -18 1.79

50
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 NEECA / JICA draft regulation — =y
* Cabinets tested to PS 62552 \{‘;_ e
* To determine its Comparative Energy
Consumption (CEC):
CEC= ETotal = Edailyz2c X 365/1000 + Eaux + AEprocessingz2c * 365/1000 e
Star rating - .
band Upper limit of star rating band
1 star CEC< 0,536 xVadj.+ 494
2 star CEC< 0,470 xVadj.+ 433
3 star CEC< 0,402 xVadj.+ 371
4 star CEC< 0,348 xVadj.+ 321
5 star CEC< 0,268 xVadj.+ 247
MEPS CEC> 0,536 xVadj.+ 494 °1



How ambitious are the U4E requirements?

700

600
500 | _Dlaft_ll(iA MEES f_orzaki_st:f o
400
300
200
100 MEPS
0

Peru Colombia Ecuador South Africa China Panama, El Singapore India Us(2014) & Model
(2019-2024) (2022-2024) (2019-2022)  (2015) (2015)  Salvador,and  (2018) :2021} (2016-2019)  Mexico Regulation (2024)
Costa Rica (2022) (~2023)
(2019-2024)

Maximum Energy Consumption Requirement (kWh/year)

Figure 3: Comparison of maximum energy use requirements for refrigerator-freezers (25°C)
Source: Lawrence Berkeley National Laboratory [LBNL] analysis
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The U4E MEPS for refrigerator-
freezers are:

* Close to the future EU MEPS
in 2024.

The draft JICA (Pakistan) MEPS
for refrigerator-freezers are:

* Close to the 2015 MEPS in
South Africa

* 10% less ambitious that
those for China in 2015

52
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Proposal

 Domestic Appliance Fridge -Freezer and Freezer (including the original JICA
regulations)

e Star 1 banned 2025
e Star 2 banned 2027

53



I Regulatory Requirements — Beverage



Horizontal beverage coolers Star labels @) clasp
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* Same test as Visi (ISO 22044)
e Same calculation of EEI as Visi

* Same energy label thresholds as
Visi

55



* Same test as Visi (ISO 22044)

&) clasp
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Table 1. Rated conditions for package temperature and test room climate class

Test room climate class

Measurement standard

e Same calculation of EEI as Visi M-can temperature class
K1
 Same energy label thresholds as (average temperature
equal to or less than 3.52C)

Visi

cc2
(32.22C 65% RH)

IS0 22044

The energy efficiency index (EEI) of a beverage cooler that is covered by this regulation is calculated in

accordance with the following formula:

TEC
EEI =

RTEC x 100

Where:

TEC is the measured Total Energy Consumption over (24 hours), expressed in kWh, derived in accordance

with ISO 22044 at rating conditions of Climate Class CC2 and M-can temperature K1.

RTEC is the Reference Total Energy Consumption (over 24 hours) of a beverage cooler of the same volume,

expressed in kWh, and is calculated using the formula below?:

RTEC = 2.1 + (0.0067725 x Vg))

Where:

Vg is the measured gross volume derived in accordance with ISO 22044.
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* Same test as Visi (ISO 22044)
e Same calculation of EEI as Visi

 Same energy label thresholds as
Visi

The energy efficiency index (EEI) of a beverage cooler that is covered by this regulation is calculated in
accordance with the following formula:

EEI = —E€ o 100
= RTEC”

Where:

TEC is the measured Total Energy Consumption over (24 hours), expressed in kWh, derived in accordance
with ISO 22044 at rating conditions of Climate Class CC2 and M-can temperature K1.

RTEC is the Reference Total Energy Consumption (over 24 hours) of a beverage cooler of the same volume,
expressed in kWh, and is calculated using the formula below:

RTEC = 2.1 + (0.0067725 X Vg))

Where:

Vg is the measured gross volume derived in accordance with 1SO 22044.

&) clasp

HIMA" Verte

Table 1. Rated conditions for package temperature and test room climate class

M-can temperature class

Test room climate class

Measurement standard

K1
(average temperature

equal to or less than 3.52C)

cc2
(32.22C 65% RH)

IS0 22044

Table 4: Thresholds to be used for the energy label for products sold up to 31 December 2025

Star Level Maximum EEI
1 Star 100
2 Star 80
3 Star 65
4 Star 35
5 Star 10

Table 5. Thresholds to be used for the energy label for products sold from 1 January 2025

Star Level Maximum EEI
1 Star Not Used
2 Star -8~ Not used
3 Star 65
4 Star 35
5 Star 10
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I Registration and Labelling Process



Other Requirements similar for horizontal refrigerator-freezers; clasp

horizontal freezers; horizontal beverage coolers

* Product registration required with
NEECA

e Registration supported by a test
certificate

* Likely fee ﬂﬂ
¢

Annual Energy Consumption: 250 Units

National Energy Efficiency and Conservation Authority

(NEECA) has permitted the use of the label on Refrigerator;
Manufacturer  ABC Brand QRST

Model XYZ/2021 Appliance Type  Direct Cool
Total Capacity 28 Litres Refrigerant R000
Label Period 01-January-2x - 31-December-2y

*Actual Annual Energy Consumption may vary

HIMA" Verte

Mandatory information to registered with
NEECA and published by suppliers about
each cabinet (provisional):

a) type of equipment (i.e., refrigerator-freezer, or
freezer or beverage cooler)

b) unique model number

c) family model name

d) country of manufacture

e) name and address of the manufacturer

f) name and address of the supplier

g) size of product (net volume or display area)

h) Ira)’ced energy efficiency index (EEI) (beverage
only

i) energy-efficiency label class (number of stars)
j) Annual energy consumption in kWh

k) refrigerant and foam-blowing agent
designation
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