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EC Energy Efficiency Action Plan: 20-30% energy saving until
2020; ESD Directive: 1% savings per year in end-use between
2008-2016

Hungary: 21% growth in residential electricity consumption since
1990, households are responsible for 35% of total final energy
consumption

Growth factors: increase in size and number of apartments,
penetration of household appliances

Current policy directions on standby and lighting: move from soft
measures to regulation and stringency
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BG3 check in Green Paper - and details on current vs additional policies
add info from score enerlin meeting for background

also add from Bogdan report
Boza Gergely; 18.04.2008
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Main aims & expected results £

The REMODECE project aims at:

improving understanding of the structure and trends of domestic
electr|C|ty demand,

assessing the saving potentials for each main appliance in the
participating countries,

iIdentifying and understanding underlying factors, and implications for
policy making in the European Union region.

To this end:
electricity end-use measurements in 100 households per country
national level analysis
common questionnaire for 500 households surveys
survey results used for analysis of technical and non-technical factors

Data added an international, public database:
http://www.isr.uc.pt/~remodece/database/loqin.m
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BG5 participants, cut from the project annex
Boza Gergely; 18.04.2008
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Methodology (1)

= Measurement
= Data analysis

= Survey
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Methodology (2) 1R
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Measurement

100 households per country, overall ca. 1500 households
throughout Europe

Main appliances and lighting measured

First such metering in CEE
Long term:
Enertech equipment
2 weeks minimum, 10 minutes logging
Main appliances: white, wet, video/audio, computer
Spot: primarily for standby power information
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Data analysis

Cold appliances

These appliances are operated automatically, and are less
influenced by user behaviour

National Savings = N*(PV-BAT), where
Savings: TWh saved for a country per year
N: Number of appliances in country
BAT: Best available technology [kWh/year] (taken from topten)

PV: Present technology, common value for the appliance groups
[KWh/year]
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BKB3 maybe choose a better example
Boza-Kiss Benigna; 18.04.2008
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Survey

Very detailed: 76 questions

100 gquestionnaires from metered households

400 questionnaires from representative survey

Topics:
Quantity and energy use of main appliances (cool, washing, cooking,
office, home entertainment, air conditioning) and lighting

Behavioural questions (ex: frequency of defrosting of freezer,
knowledge of energy labels)

Demography and background
(ex: electricity consumption)




L L EUROPEAN COMMISSION

-CEU  Relative electricity consumption of

appliances in households :ml’@’..,

Share of electricity consumption

Refrigerator; 34.91; 9%

Freezer; 32.69; 8%
Washing machine; 13.41;
3%

Microwave; 5.40; 1%

water Computer site; 27.67; 7%

boiler; 190.00; 50%
TV (main); 14.45; 4%

TV (small); 5.51; 1%
Other: cordless phone;
1.62; 0%
Other: blood pressure
meter; 1.37; 0%
lighting total consumption;

_ _ 0.29; 0%
unknown; 64.11; 17% bpiNad, .;.
4

HH54, total consumption: ca. 190 kWh/m
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Cold appliances stock —
large differences

18 households cold appliances, 1 week consumption
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BG6 maybe try to incraese fonts?
Boza Gergely; 18.04.2008



Cold appliances — stock (1)

51%

Energy class of fridges without freezers

1%

7%

mA++

oA+

oA

oB

mC

mD

0 Don't know

O No answer
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Joint Research Centre
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Institute for Energy
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Cold appliances — stock (2) =
Relationship between age and class for fridges without freezers
35 4
30 -
25 4
W A++
20 OA+
HA
OB
151 B Don't know
ONo answer
10 - [
5
0
Less than 5 years From 6 to 10 years More than 10 years No answer

Age of fridge
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National electricity consumption-T

2.00

Total National : 1.60 -
Consumption:
= 1.20 -
0.85 TWhiyr
£ 080 -
' 0.40 -
0.00 - | | |
Sun Mon Tue Wed Thu Fri Sat

Day of the Week

National Household Electricity
Consumption (million kWh)
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v Saving potential — preliminary ’.,.,,1.,/‘3/
calculations (Czech Rep)

Savings for an average houshold as shown in the Table
Comparison of stock from the metering to BAT (topten)

Savings from changing cold, lighting, PC are biggest

Cold Washing audio-
appliance machine TV visual | PCsite | Lighting | Total
197.5 6.7 6.7 8.2 47.7 72.5 345.2
KWh/yr KWh/yr kKWh/yr | kWh/yr | kWhl/yr kKWh/yr | KWh/yr
Based on data from Vorisek, 2008
“""\l.'
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" Survey — preliminary results (1)

Lack of data on energy class of appliances balanced by
self-declared awareness of energy labels (96% check
before purchase)

Low ownership level of less traditional equipment (tumble
dryer, dishwasher, AC)

hp0ngd
“" ".‘
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Defrosting of freezer - behaviour

Behaviour: thermostats set to
medium

Thermostat setting in fridges

O Automatic defrost
B Every month
OEvery year
ONever

B No answer

38%

9% %

O Maximum
H Medium
OMinimum
ONo answer

16%

Behaviour: use of automatic
defrost function, or yearly
defrosting
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Standby (1) ie
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In the metered households, the total standby consumption of the
household for a year was found to be 8.2% of total annual electricity
consumption.

The average installed lopomo power in the households was 30W
(with a maximum standby power reaching 110W found in one
household).

This corresponds to an average consumption of 0.65 kWh per day,
and 236 kWh per year (maximum lopomo consumption being 933
kWhlyear).
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Lopomo consumption per appliance category

Standby (2)

39%

Tv/Video

Cooling

Cooking
1%

2%

Various

5% Hi-Fi

12%

Office
36%

Telephony
5%

- EUROPEAN COMMISSION
DRECTORATE-GEMNERAL
Joint Research Centre

1L

Institute for Energy




17

.: C EU .‘i‘:i’.f?“ﬁ::;;:,cm
Standby (3) %
Lopomo power of office equipment

14

12 +
g 10 +
g 8 | @ maximum
2 0O minimum
o 6
S —mean
o
o
S 4

2 | l

0 1 | | | | |

Desktop  Monitor Printer ~ Scanner Modem Router  Speakers
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Standby (4) L.

Awareness of standby electricity use Chargers unplugged?

8% 10%

ENo

@ Yes, for electricity saving
BNo 31% W Yes, for other reasons
BYes O No answer
ONo answer

Contradiction:
self-proclaimed
awareness of
standby effect, but
high percentage
of TVs left on
standby and
Bt with et conrol o sancky chargers left on.

EUnplug
ONo answer

Mode when television not in use

73%

11%

Y9N0, ,‘Leadlng question?
’

(P4

46%
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Standby (5)

Standby killer - economic evaluation

EUROPEAN COMMISSION
DRECTORATE-GEMNERAL
Joint Research Centre
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star?o?t?;[/ (I)<];Iler Cogr?rleraelr ) Lifetime of the E;Z(\:/tirr:glsty CCE
(HUF) discount rate standby killer (kWh/year) (Ft/kWh)
TV site 3000 0,2157 5 91,81 11,07
Office
site 2500 0,2157 5 125,79 4,56
Source: SavePower (n.d.), MNB [2007]
1 Watt policy
CO2 % of
Expected number | Potential savings Potential savings emissions present
of households (GWh/day) (GWhlyear) reduction (per CO2
(2020) year) emissions
4078023 1,779 649.204 321.8kt 0.56
Source: data extrapolated from CSO (2005), \"-'“‘.' .4.

CO, conversion factor calculated from HMEW (2005) and Zurn and Fall (2005)
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In Hungarian residential sector: conclusion

Main consumer: cold appliances, ca. 20-30% of electricity consumption —
huge differences

Lighting is in average close to 20%, halogen is infiltrating

Other important electricity consumers: audio-visual equipment (TV,
antenna, VCR, DVD)

If electricity is used for water heating: can be 30-40% - largely dependent
on the state of the boiler (need checking)

Standby is an important issue: almost 10%, cost of conserved energy is
much lower than electricity price.

Most important saving opportunities:
cold, lighting, PC, standby

W 2N, R

[ 4
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Experiences, limitations

Data collection is time and resource intensive — but the data
obtained and the models built on them are extremely important

Practical imperatives can compromise scientific validity (ex:
households monitored in Budapest versus the whole of Hungary
- representative?)

Behavioural analysis based on questionnaires is subject to
survey bias (respondents may alter answers to ‘please’
Interviewer)

1L

Institute for Energy
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kWh

REMODECE

Residential Monitoring to Decrease Energy Use
and Carbon Emissions in Europe

Scope

Although significant improvements in energy efficiency have been achieved in home appliances and lighting,

the electricity consumption in the average EU-25 household has been increasing by about 2% per yvear
during the past 10 years. Some of the reasons for such increase in the residential sector electricity

consumption are associated with a higher degree of basic comfort and level of amenities (particularly in the

new EU member countries) and also with the widespread utilization of relatively new types of loads whose
penetration and use has experienced a very significant growth in recent years,

Top

Objectives

The overall objective of the REMODECE project is to contribute to an increased understanding of the

energy consumption in the EU-25+2 househaolds for the different types of equipment, including the

consumers behaviour and comfort levels, and to identify demand trends. This project will evaluate the
potential electricity savings that exist in the residential sector in BEurope, and that can already be
implemented by existing means, like the use of very efficient appliances or the elimination/mitigation of
standby consumption. The awvailability of high quality data is an essential condition for the definition of
policy recommendations to influence through a combination of measures the energy efficiency of the

W

Intelligent Energy | | Europe Webmaster

Project Coordinator
: Intranet

Project Members Only
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Edit  Wiew Favorites  Tools  Help

Back v [ ﬂ g 4 / ! Search #k Favorites 40« =N
b a G0

55 Ej Rikkp s e ise e, pEfremodece/safbwaretoal/safttoolaen. php?param1=5

\ I
\ General

questions

1 - How many people live in your home ?

0 persons from 25 to 64 0 persons over 64

children less than & 0 children from 6 to 16 0 woung people from 16 to 25

2 - Your type of household... 3 - What type of energy do you use for cooking

*) house O flat electric stove and owven v
s IT
'ﬁ. E L ]
-1 Cold appliances

h"

| =

1 - Select the type for your 1st fridge

Type : Mons v Size : Small (<150 1) v Age of the appliance : | <5wears ¥
2 - Select the type for your 2nd fridge

Type : Mone v Size - Small (<1501 v Age of the appliance : <byears ¥

& Internet

e
_— —



| Remodece - Database design - Microsoft Internet Explorer

File Edit “iew Favorites Tools  Help

eBack = O @ @ L‘_/;j pSearch *Favurites @ @v F:"} -

iddress |@ hikkp: f v isr, uc, pkfsremodecefdatabase createquery  php?param=3520002 1 &paramz=&param3=&param4=&param5=0000002par ama=000000 V| o

Build your query page

You can click here if you want fo access the sumaey dacumnrs...\’

Tze this page to buld yvour query for the database. .

=elect the appliances you are interrested in from the lst, add the projects and the type of data you want to extract and then click on the Search button.

Appliances

g Hint

|Audiuvisual V|

selectthe appliance

=elect the apliances for which
vou want to obtain data and add _ .
them to the list. The Hst must [ Add to list ] [ Clearthe list ]
contain at least one applance to
ke able to carty out a search in
the database.

selectthe project

| Dane 8 Internet




Thank you for your attention

For more information or for comments, suggestions, please contact:

Benigna Boza-Kiss
(kissb@ceu.hu or Benigna.BOZA-KISS@ec.europa.eu)

Huang He, metering and management (huang he@student.ceu.hu)
Apurba Sakti, national analysis (sakti_apurba@student.ceu.hu)
Anne-Claire Loftus, survey (loftus _anne-claire@student.ceu.hu)

Diana Urge-Vorsatz, project leader (vorsatzd @ceu.hu)

Tel; +36-1-327-3890
Secretariat: -3021
Fax: -3031
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Questions for the panel

. Solutions for curbing increasing standby consumption?

- What are the perceived future trends for lighting?

- How to influence behaviour — is this the right track?

What can be achieved?

- What are the methodological limitations, and what can
be done to overcome these? Bottom-up models vs Top-

down?

- What are the expectations and priorities for policy

making? What should researchers
aim for, taking into account

resource limitations? AN, '
W .,
N

EUROPEAN COMMISSION
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Institute for Energy
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L/ I

Standby 02003
- B 2010 Current Policies

A/C i m 2010 add. policies

- /
Lighting /_\
Hot Water ﬂ)
e ———————ma

Whiteware

o
N
o
N
o
)}
o
0]
o
=
o
o
W
2
3
o
by,
(@]
|_\
N
o

Domestic Annual Consumption EU25 [TWh] R
(~10% of total) 4
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national electricity consumption

Total National
Consumption:

2.69 TWhiyr

National Household Electricity
Consumption (million kWh)

6.00

ol
o
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.y
o
o

w
o
o

g
o
o

=
o
o

o
o
S}

Sun Mon Tue Wed Thu Fri Sat

Day of the Week
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Why are computers left on?

o /

3%
11%

1 4
O Avoid damage B No need to boot O Tasks running O No answer ‘ (Y
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—e— Mains sum Fridge (with freezer compartment)
Freezer —e— Washing machine
—— Microwave Computer site: computer, monitor, speakers, modem
—%—TV (Siemens, 60cm) —0—TV (34cm)




Folie 35

BG19 is this relevant and to start with?
Boza Gergely; 18.04.2008
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appliances in households — 2 examples =

share of consumption inc. agquarium

4%

16%o

6%0
2%
0%
12%0

24%

3%
1%

O3 Fridge with freezer B Washing machine

O Microwave O Water kettle

W Boiler O Computer and Hi-Fi

m DVD OTvVv

W Iron B Hair dryer

O aquarium O lighting total consumption
B unknown

HH15, total consumption: ca. 210 kWh/m 4
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