f; LY

Top Runner Approach
for home appliances and equipment in
Japan

29 March 2019 @ Beijing IEA4E AC workshop
Toru Shimizu, Institute of Energy Economics Japan

on behalf of Energy Conservation division, Agency for
Natural Resources and Energy (ANRE)



1-1. Outline of Top Runner Approach

® [n 1998, Government of Japan decided to introduced energy efficiency standard by Top Runner Approach for home
appliances and Vehicle on the revised Energy conservation law

® Now, this energy efficiency standard are expanding to 32 products include building materials such as insulation, window
which are designated to energy consumption equipment/appliance by the law.

® |F product producer can not achieve the target, And they have to energy efficiency improvement to achieve the target,
Government can be take an action for recommendation, announcement, an order, and penalty (up to million JPY).
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1-2. Top Runner Program for home appliances

® The Top Runner energy efficiency standard products are covered to 70% home energy consumption.

[Energy Consumption in Home by appliances in 2009]
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2-1. APF for Air Conditioner

® AC energy efficiency standard defined by the Annual Performance Factor since 2006.

* APF shows cooling/heating capacity (kW) per 1 kW of power 250
consumption. w8
* JIS C9612:2005 -
* Calculation methods matching the Japanese lifestyle and local
environment.
APF = f ( cooling rated COP, cooling half COP, 50 o
heating rated COP, heating half COP, | [N . I LR
heating low-temperature COP, CEE R ey
duration of outside air temperature )
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Standards for calculating duration of outside air temperature (Japan) 300 R
Outside air Japan/Tokyo Meteorological Preset 27°C for cooling/20°C for x >0 5 .
temperature | data temperature heating % 200 =
. E 150 ~ =
Cooling | >:&months Operating 18 hours, 6:00 — 24:00 = -
June 2 —Sept.21 | hours 100
50
Duration Type of house Average wooden house
(facing south) 0
Heating 5.5 months 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
Oct. 28 —Apr. 14 RoOM sbace Room space matching each OUTSIDE TEMPTURE(*C)
P machine

Heating Hour = 2707 hours



2 -2. target level and achievement of energy efficiency level
® By the energy efficiency product catalogue, room AC (under cooling capacity 3.2 kW on
category A) energy efficiency level has been improve year by year.

® After target year as 2010, all of room AC energy efficiency level is achieve the target level, also
those products are keep a level.
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Source: energy efficiency product catalogue
(https://www.enecho.meti.go.jp/category/saving and new/saving/media/index.html)
And energy efficiency product information (https://seihinjyoho.go.jp/index.html)



https://www.enecho.meti.go.jp/category/saving_and_new/saving/media/index.html
https://seihinjyoho.go.jp/index.html

2-2. Compare to average APF in 2017

® A level of weighted harmonized average APF was lower that simple average of APF.

® This mean that there are high APF products are in the market, however, a share of lower APF
AC product are high proportion of product sales by the product producers.
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2-3. Example calculation of room AC energy consumption

and economic feasibility
® Room AC: 2.2 kW (most usual room AC capacity in Japan)

APF 5.8 913 kWh ( 24,654 JPY) (same as target level product)
APF 7.6 697 kWh ( 18,815 1PY) (most efficient product)
difference : A216kWh ( A5,839 JPY)
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3. Public awareness thought Energy saving Label for retailer

mean that not achieve.

KrEnergy Saving Labell : This energy saving label show the target year, energy-saving standard
achievement ratio, annual power consumption. Also green mean that product achieve the target, orange

> [Unified Energy-Saving Labell : This label show the relative energy-saving performance of marketed
appliances by numbers of stars. 5 star is most efficient product. Also, show with a yearly electricity bill by
the standard usage patterns to consider to buy. By this label, Consumers can be recognize and compare to
energy efficiency performance for each products by the multistep assessment system. This label attached
with Room AC, TV, Electric refrigerator, Electric freezer, Electric toilet seat, Lighting appliance.

QrSimplified Energy Saving Labell : This label show the Energy Saving label and electricity bill.
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Example of Energy Saving label

product achieve the target

Energy-saving standard Annual power
achievement ratio consumption

OO00% OOOKWH/ year

Targeted year

product not achieve the target

Energy-saving standard Annual power
achievement ratio consumption

(:)(:)(:)96 <:><:><:>kVVh/year

Targeted year

Example of unified energy-saving label
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4. House Insulation standard

Energy efficiency standard for house insulation has been strengthening, thus
the share of newly housing are increasing in the housing stock.

It is important things that government/consumer/housing constructor must
be consider to select a room ac based on housing insulation improvement by

the standard.

House Insulation Energy Efficiency Standard

(Tokyo Area)

Base Year Insulation Standard
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Housing stock by vintage
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Thank you for your attention!
Questions?

Tohru Shimizu, climate change policy group,
Institute of Energy Economics Japan
on behalf of ANRE
tohru.shimizu@tky.ieej.or.jp



