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Directive Energy-using Products (EuP)

>Challenges EU
- climate change
- increase of emissions
- growing dependence on import fossil fuels
- iIncreasing energy costs
- falling competitiveness

carbon
>EU target 20/20/20 vs. 1990

(and of course Kyoto, NEC, etc.) energy

m target year
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Directive Energy-using Products (EuP)

>Ecodesign of EuP framework directive 2005/32/EC e
Specific measures: Minimum standards (CE), o
industry labels (retail labels in 92/75/EC) '

>l egal instrument: CE-marking
Legal status of measures:
Regulation (=instant implement EU)

=20 product groups selected,
Lot 1: CH-bollers; Lot 2: Water Heaters

[ty phase draft finsl report slakeholder werkshop
9 Forus

smmession
hetdey parisd
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Scope Lot 1: CH-Bollers

Heating Ventilation Cooling

Central heating Local heating District heating

Hydronic CH- boiler Forced-air CH furnace

Gas-fired, oil-fired, Solid fuel fired,
electric waste heat fired

Ecodesign of EuP Lot 1 & 2
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2. Relevance Lot 1 & 2 products for EU policy
Eligibility for EU policy (Art. 15 of 2005/32/EC)

e Environmental
e Economical
e Improvement potential

Ecodesign of EuP Lot 1 & 2
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EU-15 Greenhouse gas [CO2] emissions 2005

- 'y
L & ‘q Carbon [CO2 eq] emissions EU15 in 2005

CH boilers .m

Road transport

Other electric EuP
Industrial incl. power generation losses
other fossil fuel use

incl. refineries [Total 3357 Mt CO2 eq, ]
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Boiler carbon emissions: as “big” as road transport

-

“BE
]

N
o
o
o)

EU15 total 2005=
S 3357 Mt CO2 pa

ombi

B
ot
‘ |
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Road transport, inner circle: cars ca. 60%

Outside EuP-directive scope

CH Boilers (space heating function only)

Water Heaters (incl. boiler water heating)

Other EuP (dotted= scope future studies)

Impact corresponds
to circle surface [PJ]

Ecodesign of EuP Lot 1 & 2
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Economical significance

Energy 160

Expenditure in EU*:
On boilers and related energy bills
appr. 200 Billion EUR per year

*=EU25+est. RO/BU

Installation 10

Wholesale & retail 9 -
Manufacturer 6 _

- Maintenance 10

Ecodesign of EuP Lot 1 & 2
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Not just residential ..

Space heating heat load EU25 °m

Agricultural

Industrial incl.
warehouses

. . Resi il
(semi-) public: esidentia

schools, sports,
health care,
administration,
defense, cultural,
eclastical buildings

Commercial
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Not just cold climates ..
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Not just cold climates ..

15.000 Heat load in kWh/hh.a

10.000 1
5.000 SE 1
FR
0)
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Not just looking at the EU

Efficiency:
EU limits are 5-7% behind US, Canada and Japan
China expected to follow Japan (20087?)

Emissions:
DE NOx limits at 70ppm (gas), California NOx limits 15-20 ppm

Testing standards & Methodology:
US leading, with ASHRAE 103-1993 standard load profile
(full/part load/heat-up/cool down/standby)

Ecodesign of EuP Lot 1 & 2
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3. Measures

e Approach

e Product definition

e Load Profiles

e The Model

e The Result

e Labelling and MEEPS

16 Van Holsteijn en Kemna (VHK)
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Tools

Minimum Energy Efficiency Standards (MEEPS) and Label

Noa of| products Soinaes Label :
on ltheé market = . : Better_ch0|ce
e Incentives

e Promotion

MEEPS

c€

now new

> Efficiency

*= From preparatory study Lot 1 & 2. Not necessarily the view of the European Commission
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Approach

The Product
design/
definition

____________________

Load IIDrofiIe

____________________ l Minimum Performance
Product Test L_,| Math —p| Efficiency Rating (fiche)
Results Model l l
ELV (NOX) MEEPS Label
( T
ce C€ =
market survelllance
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, e
Iateral measures | =

Ecodesign of EuP Lot 1 & 2
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Definition: Your Product, your choice... [1]

T-control V-controls

-0 @

<

A

Boiler 2

Ecodesign of EuP Lot 1 & 2
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Definition: Your Product, your choice... [2]

T-control V-controls
Solar
/ <
V

Boiler 2

Heat pump

Ecodesign of EuP Lot 1 & 2
Brussels, 18.12.2007
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Why this broad product definition ?

Realistic

INnnovation

Single market

Easier
Better choice

Robust basis

21 Van Holsteijn en Kemna (VHK)

assessment of energy use and environmental
iImpact. For hybrids is the only alternative ..

-oriented: Allows maximum flexibility for
manufacturers to meet target levels.

In line with EPBD common denominators and
therefore could be imposed uniformly across EU.

to handle for installers and inspectors.
for consumers, also for complex boilers

for incentives, also for complex products

Ecodesign of EuP Lot 1 & 2
Brussels, 18.12.2007




Load profiles space heating

ﬂ New built (example) new existing
=y Existing (example)
Load (kWh/a)

S | Profile name

6.9 | Min. power (kW)

©
~N
L
=
=
g=
O
S
42 o
- 20
11
2.3
XXS XXL 3XL 4XL
Pmin 3,5 5,1 6,9 7,7 10,5 | | 30,6 | | 46,4 | | 117 350 | kW
22 Van Holsteijn en Kemna (VHK) Ecodesign of EuP Lot 1 & 2
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Load profiles water heating

55°C
; Kitchen tappings (°C)
M. Shower

wy Bath
El Bath+shower (simult.)

Qload in kwh/a

XXS XS S
max.flow (I/min, 60°C) 2 4 5 6 10 10 16 48 96
max.single tap (1) 2 6 10 27 69 84 119 239 477

Derived from prEN 50440 “electric storage” and EN 13203-2/3 “gas/solar

Ecodesign of EuP Lot 1 & 2
Brussels, 18.12.2007
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EN product test standards inputs Math Model

gas-fired boilers: Solar:

EN 297 (no-fan, <70 kW, B11 and B11BS) EN 12975-2

EN 303-3 (fan-assisted, <70 kW) ENV 12977-2

EN 656 (type B, 70-300 kW) ENV 12977-3

preN 303-7 (fan-assist, B23, <1000 kW)

prEN 13826 (other type B, 300-1000 kW) Heat pump:

EN 483 (type C, <70 kW) EN 14511

EN 677 (condensing, <70 kW) EN 12309-2

EN 625 (combi, <70 kW) TS 14825 ﬂ

oil-fired boilers ;
EN 303-6 (combi, <70 kW)

Water heater:

EN 13203-2
EN 304:1998/A1 1998 prEN 50440
EN 15035 (Room-sealed, C13, C33, C53) DrEN 15332 ;
EN 15034 (Condensing, <1000 kW) EN 12897
EN 303-2 (fan-assisted, <70 kW) EN 60379

Ecodesign of EuP Lot 1 & 2
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EN system standards (EPBD) in Math Model

JRC EN 15316-4-3
éigra RT 2005, SAP,
V DIN 4701-10,
NEN 5128 R
EN 832 @ &’ | | | l
EN 13790

IF\)|I|r5N 5128 \_ prEN 15316-2-1

WU prEN 15316-4-1 SAP, RT 2005,

Blue Angel RT 2005, SAP, 2. - {Zf VDIN 4701-10,

V DIN 4701-10, - UNI-standards,
ASHRAE 103 \_ EN 442
Y
‘ 1l ()
pPreEN 15316-3-3 pPreEN 15316-3-2
NL Gaskeur, RT 2005, NEN 5128,
V DIN 4701-10 ; V DIN 4701-10,
— (4]
PreN 15316-4-2
RT 2005, SAP, V DIN 4701-10
25 Van Holsteijn en Kemna (VHK) Ecodesign of EuP Lot 1 & 2
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Math Model: Boundary Conditions

» Follow EN harmonised product test standards

» Follow (common denominator in) EN harmonised system
standards (EPBD)

» Cannot be technology specific ( WTO-rules, condition
2005/32/EC)

» Cannot be country-specific (Art. 95, EU-law)

» Must be correct, i.e. in line with latest insights. The users shall
be experts (industry, test institutes) and should be able to
handle some degree of complexity in order to simplify life for
others: installers, consumers, authorities, legislators (EPBD).

» Must be exact (no iterative programming)

» Must promote innovation and diversification

Ecodesign of EuP Lot 1 & 2
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Technical Fiche

Results & Rating

Manuflacturer
12 Model |

21 SPACE HEATING LOAD 4 -M 111 WATER HEATING LOAD
BOILER(S prof rnoprel WATER HEATER (gas/oillelec)
a1 QbBO6D nominal heat input in kKW 9999.99| 9999.99| 121 Fuel consumplion (in GOV ) Gfuel
32 Tumndown ratio turndown 99.9%| 99.9%| 122 Qales
. . 3.3 Twe-stage bumear twostage 7 0-na 0 -ne
AII pOSSI ble In put test data + 34 Combi compensation combicomp ? |0 -no 131 smart control factor dhwsmart
132 noise (noisew)
41 néwso 90.9%|  99,9%
. 42 nEDEOmIR 99.9%| 99.9%| 1441 neamb
t h e O u t p u t (eff - + rat I n g ) 43 nb030 98.9%| 99.9%| 142  avg flue gas temp. at tapping Tflue
44 nE0I0min 90.9%|  99,9%|
- SOLAR ASSIST
O n O n e S I n g I e p ag e 51 p_bstby standby heat loss % of GbB0G0| 99.90%| 99.90%| 151 Collector aperture area Asol m2 9989
82 Pign pilotlame power in kW 99.999] 99,009 152 Zero-oss collector efficiency nd - 0,99
) 153  First-order loss coaficient a_1 Wiim*K) 9,99
[:A] airfuemix 154 d-order loss coefficient a_2 W ) 9,999
62  Fusldewpeint dpt 185 Incidence angle modifier IAM - 9,99
156 Solar part of tank volume vsal itr 2989
7.1*  Combustion airintake 167 UA-value of heatexchanger UAsol WK 999
7.2 Designated inJoutdoors boilpos? 158 Collecter loop pipe lenght, Lpipesel |m 999.9
7.3 Env. Volume volumeb 159  Call loop loss par m pipe Uplpasal_m Wil K] 9,99
74 Noise { noiseh ) 1510 Tank heat loss cosff UA WK 98.9
1511 Solar pump power selaux W 9.999
81 Boller (emgty) massbh 1812 Tank position solpes 1 -indoors
az Water content massw 1513 Usage sol usesal (HW, CH or both) 1-CH
91 Fump hrs after off tpmp. h | 2400 BACK-UP HEATER
92  Pmphrd sstback pmpsh 0-na 171 ELBU &l back-up space heating? 0 -na
a3 El pump Phoff elpmp kW 99,999 hot water back-up addiional dafa
9.4 El. at Pbeff alstby KW 09.909| 181 Waterloadmin 1-X%8
a5 El at Pbnom eimaxon kw 99.999 18.2 k'¥Wh 299,99
96 EL at Pbmin elminon KW 99.989| 183 Qelecmin kWhel 998,99
A7 Vanable speed pump varsp 0-ne 184 Waterloadmax 4 -M
98 Pump 1 -integrat 185 Qfusimax k'¥Wh 999,99
a8 If no purnp: pressure drop boller pdrop | mbar 1 F999| 186 Qelecmax k'Whel 999,99
CONTROLLERS HEAT PUMP
101 Automatic timer autotimer? 1-yes 16 Mominal Power Phpnom
102  Optimiser? 0-no 16 turndownhp
103 Valve control Veontrol 2 -RTV 2K 163 HPtype (Tsrc/Tank)
104 Temperature contral Teontral 2 -onfoff RT 164 Mominal COP COPnom
105 Setting  Cgrad .94 |Cpar [ 89| CL 1 &5 165 50% load COP coect COPSD
166 Maximum sink lemperature Tsnkmax
hp Fror COFcor 167 Aundliary &l consumption hpaux
ol EL 93 [L) E1] 168 Tank volume nominal Vhp
a8 9,99 9,99 9,99 9,99 16.9 Tank ref. heat loss Pstbyhp
9 880 | 899 898 9.59 16,10 Tank hot water capacity Vd0hp
99 099 | 999 0,89 9.99 1611 Use (also) vent. exhaust air ventmix 7
) 999 | 599 9,99 9,99 16,12 Usage hp usehp (HW, CH or both)
O I I B9 6o | 909 6,68 359 16,13 Testpoints (table left)
- - Space heat load KiWh'a | 86559 B Water heat net load
System efficiency ' Ol vt
A3 Space heat efficiency

99.9% B3 Water heat enargy aff,

A4 Energy label Space Heat B4 Energy label Water Heating

S —

for a given load profile

Van Holsteijn en Kemna (VHK) Ecodesign of EuP Lot 1 & 2
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Presenter�
Presentation Notes�
Proposed to use as well in new Building directive 2008, EPBD�


Labelling

Mamufacturer
Model

Eco-index

CH -boiler system

Rating

Function

Load profile

warning: dell s on chinloal 1ohe. Inde 11 s Indlealve Br com-
parizen of produs te with dmllar powericapacl t. NEVER 0VERSIZE

Eco-index

CH —combi system
Manufacturer -
Model J_.(Xj o

At+++ A+++

A++ A++

Wwarming: debills on ohinloal 1che. Indes | sindlealve Br com-
parican of pro dugts with cimllar power! capacl ti. NEVER CVERSIZE

Eco-index

Water Heater

Manufacturer u
Model J_.(Xj o

At+++

A++

A+

@ o J88- 58

WWarning: debill s on ohinloal 1ohe. Inde sl sindload ve Br com-
parizon of produs b with dimllar powsrieapacl ti. NEVER CWERSIZE

Van Holsteijn en Kemna (VHK)
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MEEPS & Label classes CH-Bollers

XXL/3XL/ 4XL:
96%0 (on GCV)
[from basecase ca. 45%]

Eco-index
CH —boiler system

£0GO

XXS/ XS/ S/ M/ L/ XL:

7620 (on Gross Calorific Value
GCV) [from basecase ca. 54%]

NOXx :

< 35 mgZ/kWh (20 ppm) without
renewable component

< 70 mgZ/kWh (40 ppm) with solar
and/or heat pump as part of product

CO: <400 ppm

30 Van Holsteijn en Kemna (VHK)
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MEEPS & Label Classes Water Heater [1]

32 37 42 51 58 67 78 8 92| LLcC=
28 32 36 4 50 58 68 74 80 MEEPS

16 17 18 23 26 31 38 41 44 BaseCase

(startvalue 12 12 12 16 18 22 28 30 32

classwidths 4 5 6 7 8 9 10 11 12
Base Gase 27 27 23 26 33 30 30 52 49

lower class limits in 26 efficiency

Ecodesign of EuP Lot 1 & 2
Brussels, 18.12.2007
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MEEPS & Label Classes Water Heater [2

200 -

D

160 - E
C

uB

140 -

mA A+

120 4| ™ A++ B A+4++H

100 -

80 -

60 -
ase

40 -

Ecodesign of EuP Lot 1 & 2
Brussels, 18.12.2007
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Recommended schedule for Boilers

Realistic scenario

2009 Labelling
MEPS Tier 1: G
Mandate to CEN/Cenelec
Embedding Ecodesign in EPB
Start promotion campaigns in MS

2011 MEPS Tier 2: EF X for XXS-XL, DEF [ for XXL-4XL
2012 Report/evaluation (standards, innovation)
Dec.2012 MEPS Tier 3:

CD [ for XXS-XL [MEP is upper half of B 1; >76%]
ABC [ for XXL-4XL [MEP is upper half A+ M; >969%0]
ELV (fossil only): 20 ppm NOx (other depend on standards)

Ecodesign of EuP Lot 1 & 2
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Recommende schedule for Water heaters

Realistic scenario

2009 Labelling
MEPS Tier 1: to propose
Mandate naar CEN/Cenelec
Implement in EPB
Start promotion campaigns in MS

2011 MEPS Tier 2: to propose
2012 Report / evaluation (standards, innovation)
Dec.2012 MEPS Tier 3:
XXS to S: D-E-F-G ¥ [MEP at C M; >24 to 30%]
M to 3XL: C-D-E-F-G ¥l [MEP at B M; > 44 to 74%]
AXL: B-C-D-E-F-G X [MEP at A M; > 92%]

Ecodesign of EuP Lot 1 & 2

34 Van Holsteijn en Kemna (VHK) i vl RS ShE




Suggested timing MEEPS

- ]
1990 2010 = 2020 2025

Minimum Energy Efficiency Performance standards in 3 tiers

Ecodesign of EuP Lot 1 & 2
Brussels, 18.12.2007
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Specific Measures: Market Survelillance

e Third Party testing required for efficiency parameters. Testing costs for a

boiler are around € 2.500,- to € 3000,- . For solar-assisted and heat pump
installations 50% more. For gas-fired boiler manufacturers, where external
testing is already mandatory, these costs constitute less than 3-4% of R&D
costs. The R&D costs in turn are around 3-4% of the product price, so the
overall effect on the price will be negligible (around 0,1-0,2% higher product
price).

Market surveillance through spot checks at EU-level:by an
independent body performing 100-150 random spot checks annually. Costs
could be limited (ca. € 1 min. /yr.) and it would avoid discussions on the
neutrality of the surveillance. As one CE-marking conformity test usually
covers between 10 and 20 models, the 100-150 spot checks could cover
around 1000-2000 models annually.

e Laboratory certification is recommended, including other measures to

36 Van Holsteijn en Kemna (VHK) Ecodesign of EuP Lot 1 & 2

improve reliability of test procedure.
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Lateral Measures

Mandate to CEN/ Cenelec for dynamic load
testing/Z/emulation (for 2012), possibly to replace
(parts of) mathematical model, which is transitory

Embedding Eco-design measures in EPBD [MS & EU] =2
single market

Completion of labelling under 92/75/EC (retail side) [ EU]
Chimney renovation programme [MS & EU]<
Financial incentives [MS] <

Other (promotion, support for field test/ market intro,
etc.) [MS]

Ecodesign of EuP Lot 1 & 2
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Lateral Measures (selection)

Chimney renovation programme [MS & EU] is a € 1 bIn. programme to
renovate chimneys over the 2009-2012 period in individually owned
appartments with shared chimneys, in order for all to adopt condensing
technology (otherwise unaffordable).

Financial incentives [MS] is an advice to Member States to raise their
financial incentives for new boilers. Compared to cars (same impact but up
to 10 times higher subsidy for take-back) and whitegoods (10 times lower
impact, but the same subsidy as for boilers) the current level is
extremely low.

Ecodesign of EuP Lot 1 & 2
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Lateral Measures: Chimneys

Number of Heating Systems in Multi-Family Dwellings
(ca. 84 min. primary dwellings, 10,5 min. Buildings)

Max. Scope: District eating Individual
& Hectric dry Boilers non-
3,6 min. apartments per year 20 min densi
. . ' conaensin
(0,5 min. buildings) at meinly high-rise ca. 24min %f
€ 300,-/apartment - m03) which
ca. € 1 bin./year T(1L8),
/FR(7’6)’
. DE(3,3),
Period: 4 years ATJEBE?{KHE
Ty (1,3) nin.
Individual
Boilers
condensing ca.
Collective 2 min., of which
Boilers NL 1,6 min.
ca. 31 min.
T (4)

Ecodesign of EuP Lot 1 & 2
Brussels, 18.12.2007
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Content

4. Impact

e Carbon (CO2 eq.)

e Energy
e Expenditure
e NOXx
40 Van Holsteijn en Kemna (VHK) Ecodesign of EuP Lot 1 & 2
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Impact analysis : Scenario’s up to 2025 at

LLCC + lateral measures

BaU (Business-as-Usual) CH-Boilers

Negative effects 2005-2020: increase in number of households (10-12%),
increase floor area ( 3-5%), higher heating comfort ( 8-10%),

Positive effects 2005-2020: insulation and ventilation measures ( 30% over
2005-2020), increase boiler efficiency through park replacement (5%), extra
efficiency through measures (3-5% efficiency points from low-end condensing
being 50% of EU-sales in 2010), increase outdoor temperature (1%o)

Overall 2005-2020: ca. 18% decrease

BaU (Business-as-Usual) Water Heating

Negative effects 2005-2020: increase in number of households (10-12%),
increase comfort ( 8-10%; more and longer showers),

Positive effects 2005-2020: increase water heater efficiency through park
replacement (5-7%o).

Overall 2005-2020: ca. 18% increase

Ecodesign of EuP Lot 1 & 2
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Impact analysis : Scenario’s of savings up to

2025 at LLCC)

Realistic

Staged introduction minimum targets. Final tier 31.12.2012.
Labelling per 1.1.2009. Support by labelling, EPBD, ESD, financial
incentives, green/white certificates, promotion etc. further boosts
efficiency by 3% annually, up till the year 2018. After that, the
market is expected to stabilize.

Other scenarios in report Task 7
Slow.

Ambitious

Ambitious + Early Replacement

NOXx 20 ppm (acidification only)
Freeze 2005

42 Van Holsteijn en Kemna (VHK) ECOde;:%gsflsEustf; ; gag



CO2 emissions CH-Bollers

EU25-emission boilers in Mt CO2 pa. Total EU15 3357; EU ca. 4 Tt

Business as Usual (BAU)

630 610

e

.m

Realistic scenario

1990 2010 ploydel 2025

Ecodesign of EuP Lot 1 & 2
Brussels, 18.12.2007
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CO, eq. emissions Water Heaters

Business as Usual (BAU)

a 245/

194 /-—Z\

Realistic scenario

1990 2010 2020 2025

Ecodesign of EuP Lot 1 & 2
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CO2 emissions CH-Bolilers + Water Heaters

EU25-emission boilers in Mt CO2 pa

Business as Usual (BAU) g37
830

-5

Realistic scenario

1990 2010 ploydel 2025 >2

Ecodesign of EuP Lot 1 & 2
Brussels, 18.12.2007
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Impact EU: Energy (in EJ)

1
L}
m + i' Business as Usual

A

3,4 EJ/a
11,0
10.6 10.2 77 Mtoe/a

Q’N Realistic

*=at 1 Mtoe is 44 PJ (GCV)

1990 2010 2020 2025 1 EJ= 1000 PJ

Ecodesign of EuP Lot 1 & 2
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Impact EU: Expenditure (in bin. €)

Business as Usual

I 44 bln € /a in 2020

Realistic

Euro 2005, inflation corrected at 2%;
Compare: EU residential housing
expenditure in 2003 is € 1112 bin. and
total household expenditure € 6791 bin.

328 —~

81
3., s 87

1990 2010 pioplom 2025

a7 Van Holsteijn en Kemna (VHK)
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EU: Acidification (in kt SOx eq./a)

Business as Usual

i B 14 kt SOx eq/a
~~~~ o in 2020

M s65 . Realistic

1990 2010 pioplom 2025

[ EU-15 total in 2005: 10.945 kt SOx equivalent, from 9015 kt Nox (*0,7) and 4635 kt SO2] ]

Ecodesign of EuP Lot 1 & 2
Brussels, 18.12.2007
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Content

5. Conclusions on savings

Ecodesign of EuP Lot 1 & 2
Brussels, 18.12.2007
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CH-Dbollers savings

CARBON: With respect of BaU close to 5 26 savings on all fuel-related
CO2 (5% in EU-15 + 4,4%0 in NMS) - 20-25% contribution in “20/20/20".

CARBON: With respect of 1990: 8% savings on all fuel-related CO2 in
2025 - contribution close to 35-40% in “20/20/20” EU Energy Policy target.

Boilers (Lot 1) and water heaters (Lot 2): 40-50% of “20/20/20” >almost
half, but this assumes also BaU-scenario with continued heavy investments in
insulation, ventilation with waste heat recovery, etc.. So, it is a combined
effect.

Similar (5% resp. 8%) in energy saving with respect of BaU resp. 1990

= No negative effect on acidification (despite increase in electricity)

6% saving in residential housing expenditure. 1% in total consumer
expenditure.
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Water heater savings

= 2,2 9% savings on all fuel-related CO2 (incl. transport), similar in energy
saving - ca. 10% contribution in reaching EU energy efficiency goal (see
intro: “20/20/207)

= 2-3% saving on all EU25 acidification-emissions (“Gothenburg”, NEC-
dir.)

= 206 saving in residential housing expenditure.

* 0,3 % saving in total consumer expenditure.

Ecodesign of EuP Lot 1 & 2
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Other ...

Measures put EU back on the global map in terms of ambitious legislation.

Global competitiveness of the EU-industry will be enhanced rather than
diminished, as current EU-legislation is significantly behind Japan, US,
Canada, etc.. Innovation will be rewarded and made visible (“Lisbon”
agenda).

Enable single EU-market through embedding in EPB. No fuel-technology
bans. Level playing field at the outset. Future will depend on competition and
the innovative power of individual manufacturers (which is as it should be...).

With pre-set and pre-assembled systems, installers will now be able to
cope with sophisticated systems (including solar, HP).

Through the labelling, governments can now create an appropriate
incentive strategy for all types of boilers, backed up by robust EU-wide
legislation.

Consumers have one clear and transparent label, and at the same time
—if they are restricted in their energy choice— enough differentiation to choose
within a subset.
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Content

6.0 &A

e Controls

e Installer

e Building inspector
e Electric heat pump
e Label design

e BAT and BNAT
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Controls

Controls are essential in (the efficiency of)
modern boiler technology !

Ecodesign of EuP Lot 1 & 2
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Traditional boliler

T-control V-controls

-0 @

<

Boiler >
),

A

Ecodesign of EuP Lot 1 & 2
Brussels, 18.12.2007
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Modern boiler technology

T-control V-controls Mod. gas valve

Solar . z

._.@

R o

Sc

Y

Boiler

A

HF
HF
M

Heat pump

El.
Fan control

ignition

pump
rfuel mix
1/burner CPU

ar pump

Solar CPU

> feed pump
> CPU
bd. RT

tulti-zone

Mi

Ulti-temp.

et
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Tcontrols and Vcontrols

e Tcontrols (thermostats, weather control incl. programmable
timers), Vcontrols (valves, hydraulic controls) are especially
iImportant for real-life boiler efficiency

e Today many Tcontrols and some Vcontrols (e.g. multi-zone,
dual zone) are already part of the boiler and water heater
products and should be be part of the Product efficiency rating.

e But currently EPB national and EN standards only give some
(often inhomogenuos) look-up values and no clear guidance

S0, how?
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Recommendations on boiler controls

e 6 classes of Tcontrols+5 classes of Vcontrols+ 2 timer features
with requirements and effects that comply with EN look-up values and
consensus from control’s experts (to be firmed up by certification
scheme, EUBAC?)

e Boiler manufacturer declares which of these Tcontrols or Vcontrols
(if any) is part of the product.

e Compliance testing (CE-mark) just involves whether declared T-
and/or V-control fulfills requirements of its class.

» As long as this is the case, the boiler manufacturer can switch brand,
design etc. of the control type without necessity of new CE-mark

e For 3XL, 4XL exception: T and Vcontrols: no compulsory hardware
but inclusion in certification/inspection scheme
( details still to define)

Ecodesign of EuP Lot 1 & 2
Brussels, 18.12.2007
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Recommendations on boiler controls [2]

e 10 out of 11 control classes are defaults (= do not affect rating) or
can be found in today’s boiler-products, plus

e 1 option (nr. 3, “TRV 1K”) is NEW!
It addresses not so much the TRV (this is already in default
Vcontrol=2), but tries to give an incentive to boiler manufacturers to
include a service contract for HYDRAULIC BALANCING and BEST
CONTROL SETTING.

 Hydraulic balancing and good controls settings are essential to make
good control hardware work properly, but both are very rare
(anecdoral estimate <10%)

e An introduction kit of 3 TRVs that goes with it, just helps the
instructions and helps the authorities to check compliance (i.e. To
avoid subsidy-fraude)

e But Vcontrol=3 will only work if all parties agree...

Ecodesign of EuP Lot 1 & 2
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Timer features

(XXS-XXL default)

XXS-XXL 3XL-4XL
1 None
(3XL, 4XL default)y =
2  Autotimer A

3 Optimiser

60 Van Holsteijn en Kemna (VHK)

Ecodesign of EuP Lot 1 & 2

Brussels, 18.12.2007




Type of Tcontrols

hardware signal
1 fixed BT manual
(3XL, 4XL default) @
=217 ;=17 on/off
2 on/off RT @ ey
(XXS-XXL default)

3 weather control analogue

S modulating RT 1 1O/ —
igita

6 chrono-prop. RT

0

4 weather c. + RT m °® iz%c;gue +
Q)
0

on/off +
- @O cycletime-limit
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Type of Vcontrols

XXS-XXL 3XL-4XL

manual
2 TRV 2K " e
(default) " K .
3 TRV 1K _l? _l? ﬁ

4 Motor + PID

A A £

5 Motor + CPU @ *. *. @

Tannnad TesssssamsssEannnannns

Ecodesign of EuP Lot 1 & 2
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Impacts: Boiler industry

New options :
e For XXS-XXL: With advanced controls boiler

| manufacturer can raise the label class of his
products by 6-8%06 - extra label class, e.g. From
6-89% “B” to “A”
e For 3XL, 4XL : Controls scheme raise the label
energy  business class by 2, e.g. from “D” to “B”

efficiency

e XXS-XXL: For standard controls (up to and
Including standard on/off thermostats and TRVS)
there is no incentive to include in the product
(are ‘defaults’ and do not increase label rating)

e 3X, 4XL: Controls scheme and role boiler-
manufacturer still to define (insecurity..)

Van Holsteijn en Kemna (VHK) Ecodesign of EuP Lot 1 & 2
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Impacts: Tcontrols industry

e For XXS-XXL: Market for direct sales of standard
controls , i.e. to be delivered if boiler product does not
include T or Vcontrols is fully open [large part of boilers is
still on/off or twostage].

e For 3XL, 4XL : Controls scheme and role control-
manufacturer still to define (insecurity but also
opportunity!)

e OEM-business for advanced controls to grow. Both in
unit sales and added value. Also stronger OEM-leverage if
good controls

e Side-effect: EUuP puts controls ‘on the map’ for
retrofit and EPB

e XXS-XXL: For advanced controls (T and Vcontrol types 4
and 5) boiler manufacturers —if they haven’t already done
so— have a strong incentive to deliver with the boiler.
Loss profit (direct>0OEM).

e Insecurity: Implementation in EPB, but when, how?
Retrofit OK, but will there be incentives from MS?

Ecodesign of EuP Lot 1 & 2
Brussels, 18.12.2007
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Impacts: Vcontrols industry

e For XXS-XXL: TRV is mostly not sold with boiler but with
emitter (much slower replacement rate).

e ‘TRV 1K’ promotes sales with new boiler-> extra OEM
market.

e ‘TRV 1K’ requires intro-kit of only 3 TRVs, whereas typical
house needs 7 or 8> promotes direct sales of on
average 4 extra TRVs per new boiler.

e ‘Motor’ options (4&5)> extra OEM business

e Side-effect: TRV 2K option EuP puts controls ‘on the map’
for retrofit and EPB

e Assume 16% of new boilers sold with ‘TRV 1K’ 2> 1 min.
Boilers 2 3 miIn. TRVs 2 <5% of total TRV market EU?
1-29%0 loss profit ?(direct>0OEM).

e Insecurity: Implementation in EPB, but when, how?
Retrofit OK, but will there be incentives from MS?

Ecodesign of EuP Lot 1 & 2
Brussels, 18.12.2007
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Retrofit controls: Cheapest way to Kyoto

40-50% of EU radiator stock without TRV (=500 min. Units)

e >50% of CH-households with just mechanical room
thermostat (80-100 min. units)

e 10-20% of (mainly large) boilers with no controls (just boiler
thermostat). Maximum saving potential !

e 5-10% saving potential - 30-60 Mt CO2 eq./a

e Controls in EuP-measures for new controls are complementary
to measures to promote retrofit controls superfluous. Boiler park
replacement takes 15-20 years. Retrofit can save immediately
and at a payback time of 1-2 years.
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Question T/Vcontrols? EuP + EPBD

legend

EPBD Heating Ventilation Cooling

Central heating Local heating District heating

Hydronic CH- boiler Forced-air CH furnace

Gas-fired, oil-fired, Solid fuel fired,
electric waste heat fired

Directly sold OEM OEM Integrated Stand-alone
T- / V-controls T- / Vcontrols pumps pumps (Lot 11)

Ecodesign of EuP Lot 1 & 2
Brussels, 18.12.2007
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Other: Air-fuel mix controls (integrated)

hardware
. atmospheric >’4 OO
2 pneumatic [ ] A
(basecase) 4C: 9
3 ionisation >« é—z\,

4 Next generation 02 | ¢ @_02

Included in fuel/purge loss
And steady-state efficiency
(dewpoint) up to
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Other: CH-pump controls (integrated)

hardware

1 Running time after
burner off

Night-setback

3 Variable speed

Included in electricity consumption
and steady-state efficiency
(system temperature)
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incl. nom. power

up to
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Other: Water heater controls (integrated)

(electric or
fossil-fuel WH)

storage instantaneous
v
L — Q) +—
Smart control Z A a

8

Compliance tests defined
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Installer

Ecodesign of EuP Lot 1 & 2
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SME installer’s ideal situation

Quick installation

No return calls

No chimney problems
Instant happy client

>

Basic know-how

No extra training
Little/ no stock

Low cost, good profit

N\
Happy installer @ ‘ ‘ ‘ ‘ H)

Source: preparatory study, Task 3

Ecodesign of EuP Lot 1 & 2
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SME Installer’'s nightmare




SME Installer: Ecodesign/EuP approach

new

Black box approach

-\
hapPy 20T

addition & retrofit & repair

Ecodesign of EuP Lot 1 & 2
Brussels, 18.12.2007
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Big installer (for 3XL and 4XL): Can do!

But only bigger projects [3XL, 4XL]

c L4y 0 )y 559
OOO

Ecodesign of EuP Lot 1 & 2
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Thermostats: Direct vs. OEM with new boilers

%0 of new bollers
100%0

"—.__ ca. UK

ca.avg.

.,
]
L]
L]
]
]
L]
]
L]
]
«
L]
]
@
]
3
L]
o
5
L2
]
L]
]
L]
L]
Y
e

direct * ca.NL

0% |

1988 2007
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Building/ boiler inspector

Ecodesign of EuP Lot 1 & 2
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Building inspection

EW
For:
EPB
Certificate
Check Subdisies
Check
Check Check
Check Check
Check
Check Check
Check
Check
Check
Check Check
Etc.

Check ™

Ecodesign of EuP Lot 1 & 2
Brussels, 18.12.2007
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Or building inspection...

[up to and including XXL, not 3XL/4XL]

For:

EPB
Certificate
Subdisies

Check

Additional check
if “TRV 1K”

Additional check for EPB correction on off-standard (ca. 20%
of cases? e.g. On distribution losses

Ecodesign of EuP Lot 1 & 2
Brussels, 18.12.2007
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Future Inspection ?
[up to and including XXL, not 3XL/ 4XL]]

e

Shell Heating Cooling Ventilation Correction
off-standard

+
electric app.

Whole house/buidling
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Electric heat pumps

Ecodesign of EuP Lot 1 & 2
Brussels, 18.12.2007
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Electric heat pumps in EuP

e Efficiency assessment follows standards EN 14511 (electric) and
prEN 15316-4-2

e Takes into account seasonal efficiency (principle based on BIN
method in prEN 15316-4-2 )

e Takes into account part load/inverter technology (COP50>100%)

e Takes into account multi-valent systems (all combinations with
gas/oil/electric resistance/solar are accomodated)

e Requires limited testing effort through modular approach (once
HP technology is tested it can be combined with other modules and
used for other loads without retest)

e Does not go beyond domain of CE-marking (manufacturer
responsible for factory setting, not beyond)

» Realistic range: For good ‘heat pump boiler’ (A+++).

For bad ‘heat pump boiler’: Could be B or C (<MEEPS)

Ecodesign of EuP Lot 1 & 2
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Questions ?

“Electric air-based heat pumps should be rated much better !
“some would not even meet MEEPS!”

Comment VHK:

We have strived for_realistic evaluation of heat pumps, because in
the end unrealistic COP-boosting could be very hurtful for the
heat pump industry (see recent German study). Overall, gap
between test standard results and reality with heat pumps is
too big (also reason why we don’t go beyond A+++).

“Switch to carbon instead of primary energy !

Implications according to VHK:

1) Go against EPB practice in most EU Member States!

2) Ban oil-fired boilers!

3) Conversion factor of electricity to primary energy should not
be 2,5 but lower !

Ecodesign of EuP Lot 1 & 2
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Label design: Considerations

Eco-index Eco-index
Water Heater CH —combi system

’II
+

© o -1
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Label design: Good practice [1]

e Recognisable and coherent across products (redundant
style characteristics, like A-G and recognisable colour-scheme

e Attractive (“rainbow”) and conspicuous (bright colours), instil
confidence (EU flag and some legal small print

e Easy to understand: Use symbols, icons, well-known schemes
(S-M-L, A-G, etc.) Technical data not on label but on the fiche.
(‘Less is More’)

e Performance indications based on the function for the consumer,
not on the technology involved (=self-evident or additional)

e Be correct without over-stating exactness when it isn’'t there
(=>wider bandwidths for renewables)

Ecodesign of EuP Lot 1 & 2
Brussels, 18.12.2007
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Label design: Good practice [2]

e Give a complete picture: e.g. if there is an A+, A++, etc. this
should be shown (show empty arrows/bars; not like fridge label)

» Scientifically sound, but proper ranking is the main issue
for a good choice, absolute exact numbers are secondary!

e Classwidths based on achievable test tolerances involved (never
jump two classes).

e Be robust in a court of law, (based on clear rules and test
procedures)-> if not, detrimental for credibility and use in incentive-
schemes (‘tax payer’s money’).

e Be ambitious and promote innovation and diversification
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Label design: Good practice [3]

e Differentiate between existing products and
thereby also trigger improvement in the lower-end products.

e Good comparison between multi-function and dedicated products

e coherent with, and possibly applicable in other existing and
future legislation, notably the EPBD as well as Eco-design
measures for related products (e.g. solid fuel boilers, local heaters,
space cooling, ventilation, etc.) .

Ecodesign of EuP Lot 1 & 2
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‘Best Avalilable Technology’ and 2008-2010

Van Holsteijn en Kemna (VHK)

‘IS iIncomplete and should not be seen asa
er product technologies or manufacturers not

clalms Not all data has been subject to ver|f|
r|Iy reflect the view of or a recommendation by

liability for the use of this information. =

i+ rl.il y
11-1-1..%'#* .
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Improved condensing : Tertiary heat-exchangers

In space heating

D)
; / ProCondens, from

. —Go6tz Heizsysteme GmbH /
- _www.procondens.de

Fre heated Flue gasses coming from
cambustions primangsec. heat
air *

" Supplhy of
PATENT DEF “S_outside air
1983353680
M
Cool flue
Condensat Hasses

=

Ecodesign of EuP Lot 1 & 2
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Improved condensing : Tertiary heat-exchangers

In water heating

ACV HeatMaster Zenex GasSaver (economizer to combine
with combi-boiler)

Ecodesign of EuP Lot 1 & 2
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Other Renewables Trend: The package

|
-

Vaillant: solar combi

Daalderop ,UHR®
Combi with el. HP

Ecodesign of EuP Lot 1 & 2
Brussels, 18.12.2007
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Larger gas-fired heat pumps

e Gas-fired absorption heat pumps (GAHP)
e Air/ground source to water (‘CH-boiler’)
e Collective/ light commercial =30 kW output

e COP 2007: 1,25 (air/soil), 1,9 (water)
e COP 2008: up to ca. 1,7 for air-based

e Thousands of gas-fired heat pumps sold
and installed since 2003

 Primarily in N-Italy. Marketing in Pictures

. with kind permission of
Northern Europe since 2007 ROBUR SpA

Ecodesign of EuP Lot 1 & 2
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Water-ammonia gas absorption efficiency

evolution

ACC/ACF Chiller
ACF-HR = Chiller with Heat Recovery
GAHP-W LB = = Heat Pump engineered for ground source energy use for the ALTERNATE
production of hot and chilled water 1.96
GAHP-A = = Heat Pump for heating only ety ¢
GAHP-W ssss33s  Heat Pump for SIMULTANEOUS production of hot and chilled water e
GAHP-AR  =zz:::= Reversible Heat Pump for ALTERNATE production of ACF HR 1.57
hot and chilled water o )
b e = 1.29
: ===z 1.26
i = =|1.25
[ S
ACF [ . :
' I . i 0.64
AC& 0.48 T W7TF10.60
= [FF= 7% — | o0.48
ROBUR ; . !
ENTERS INTO THE Il . i
ABSORPTION TECHNOLOGY = w LBy Ak AR::EE
‘68 ‘91 ‘08 ‘02 ‘03 ‘04 ‘05 ‘06

Ecodesign of EuP Lot 1 & 2
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Saving up to 40%b in geothermal borehole exchangers in
comparison with electric driven compression heat pumps

|
\I
\

L y ¢ ¢ ¢ U

Borehole exchanger length from 80 ta 100 m Borehale exchanger langth from 100 te 110 m
Nr. 3 borehole exchanger from BO/100 m = 270/300 m " Nr & borehole exchonger from 100110 m = 500/BB0 m !

Ecodesign of EuP Lot 1 & 2
Brussels, 18.12.2007
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Projects larger GAHP [1]

Office Bayerische Rhdongas —
Bad Neustadt, Germany (70 kW )

Hotel Oscar — Athens, Greece.
423 KW heating/ 220 kW cooling

Walter Knoll — Herrenberg (Stuttgard),
Germany. Design furniture manufacturing.
280 kW heat/ 140 kW cool

Ecodesign of EuP Lot 1 & 2
Brussels, 18.12.2007
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Projects larger GAHP [2]

Chamber of Commerce — Padua, Italy.
1032 kW heat/ 682 kW cool

Gas filling station
AVIA — Novi Sad, Serbia

135 kW heat, 34 kW cool
Hotel Zodiaco — Manerba del Garda, ltaly,

106 kW heat/51 kW cool

Ecodesign of EuP Lot 1 & 2
Brussels, 18.12.2007
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Projects larger GAHP

Wohngebaude Kaserne —
Volkach, Germany, 140 kW heat

2 Megawatt project
Haarlem, Netherlands
600 kW heat

Ecodesign of EuP Lot 1 & 2
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Projects larger GAHP [4]

Residential: Benny Farm —
Montréal, Canada.
Heating 358,200 BTU/h
Cooling capacity: 138,300
BTU/h (3 units)

Department of Sanitation
City of New York.

. 5,445,000 Btu (90 units)
AN A

."’ rm-, i
1“‘“'-& — !‘E?vmrﬁ
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Residential GAHP

Extract of lecture

Initiative Gaswarmepumpe
with kind permission from BBT

Konzept zur Entwicklung und Markteinfihrung

gat 2007, 13.-14.11.2007, Karlsruhe
Dr.-Ing. Ekkehard Laqua, BBT Thermotechnik GmbH
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Beyond gas condensing boilers??
System combinations

A

150 -
Efficiency D
140

Fuel cell microCHP

130 -

120 - EHP (EU)

Gas cond.+ Solar HU
Micro-CHP-Stirling

Gas cond.+ Solar WwW

GHP

110~

100 -

Gas condensing

b pri 90 -
rimary energy _
Efficiency in new Gas LT Reference:

Built incl. Hotwater80 Neubau (NEH)
and Power mix

credit for power supply R EU-15
from CHP | [ [ [ |
1990 1995 2000 2005 2010 2015
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Presenter�
Presentation Notes�
Die Entwicklung erstreckt sich von 

von Brennwert über Kombinationen mit Solar hin zu noch effizienteren Technologien.

Dargestellt ist der primärenergetische Wirkungsgrad, 

in gelb sind die Technologien markiert, die regenerative Energie einbinden.

Eine Brennwerttherme mit Solar kombiniert, spart im Neubau ca. 15 bis 20% an Primärenergie

Es sind Gerätekombinationen und neue Gerätetechnologien aufgezeigt.

Es zeigt sich, dass die Gaswärmepumpe hierbei ein hohes Potential hat auf die Nachfolge der Brennwertgeräte.

Je nach Annahme des Verhältnisses Warmwasserbedarf zu  Heizbedarf kann sie hierbei sogar die EWP überholen.





�


Residential GAHP

Use in one/two family dwellings

Efficiency increase
CO,_reduction ca. 25- 30 %

Silent

Potential follow-up of | g
condensing boiler

First in countries with dense gas-grid
(NL, GB, DE) 3

Crelles BBT 092007

Smaller source required than
With electrical heat pumps
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Presenter�
Presentation Notes�
Sollte eine zukünftige Gesetzgebung die Einbindung regenerativer Energien fordern, ist neben der Kombination mit Solar die Einbindung von Umgebungswärme/Erdwärme eine geeignete Form diese Forderung zu erfüllen.

Eine Gaswärmepumpe kann unter Verwendung von Gas als Energiequelle mittels eines Gasabsorbtionsprozesses diese Umgebungswärme hocheffizient einkoppeln.

Sie ist geeignet für den Einsatz in Ein-Zweifamilienhäusern und führt zu einer Energie und somit Co2 Einsparung von bis zu 30%.

Sie kann als potentieller Nachfolger der Erfolgsgeschichte Brennwerttechnik insbesondere in den Ländern mit hoher Gasverwendung

wie GB, NL und DE dienen. 

Derzeit sind unterschiedliche Hersteller an der Entwicklung der Gaswärmepumpe, hier sind exemplarisch Darstellungen von

Vaillant , Viessmann und BBT.

Was die Kosten der Erschließung der Quelle angeht hat sie Vorteile gegenüber der Elektorwärmepumpe, da die Quelle kleiner ausfallen kann.
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Gas heat pumps (residential) overview

—
Anbieter Vaillant Group BBT Japanischer Viessmann
Hersteller
Prinzip Adsorption DAWP Absorption Adsorption
Zeolith-Wasser NH,-H,O-He Zeolith-Wasser
Output | Heizleistung 15-10 3,6-10 12-6 15-6
up to 10 kW WP (kW)
Kiihloption nein i Ja ja
COP 1.3-1.8 | Leistungszahl, 1.3 15 18 13
’ ’ Heizung :
RAL-ZU 118 7 /35°C bei 4 KW RAL-ZU 118
Wiarmequelle Luft - Solar Erdreich, Luft, Erdreich, Luft-Solar,
Wasser, Luft Wasser Erdreich, Wasser
Abmessungen | 70 x 80 x 165 60 x 60 x 200 60 x 40 x 90 60 x 60 x 160
Source: (cm)
Viessmann
Gewicht (kg) 190 140 90 150

(GWI Zukunftsforum 2007)
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Presenter�
Presentation Notes�
Hier sehen Sie einen Vergleich unterschiedlicher Akteure im Bereich Gaswärmepumpe, ich zeige hier eine Quelle von Viessmann auf dem 

GWI Zukunftsforum 2007. Sie sehen hier Ähnlichkeiten in der Leistungsgröße bei jedoch unterschiedlicher Technologie:

Viessmann und Vaillant setzen auf Zeolith, wir sezten auf die Diffussionsabsorbitions Wärmepume mit eine Ammnonika Wasser Lösung.

Alle Technologien befinden sich derzeit noch in der Entwicklung. Anders als auf dem GWI Zukunftsforum dargestellt besitzen auch die BBT Lösung eine sog. Kühloption. 

Um die Technik der Gaswärmepumpen voranzubringen ist eine gemeinsame Inititative der Hersteller mit den Versorgenn nötig.�


Residential GAHP In field tests

,, Initiative Gaswarmepumpe*“
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Source: e-on|Ruhrgas
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Decentralized Pump System
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Presenter�
Presentation Notes�
Moderator:

Then please give us an answer to a very important question: When can we expect this new heating system?



Wilo staff:

Wilo has experiences in transferring a good idea into a good product. Thorough development work with competent partners helps us to reach our goal through various project stages. 



The exciting research on the decentralized pump system is carried out in cooperation with the Technical University in Dresden, the Technical University in Munich and the Fraunhofer Society in Duisburg and it is supported by the Federal Ministry of Economics and Technology.



The field test comprises extensive tests throughout at least two heating seasons. Thereby completely different hydraulic systems in the interaction with the decentralized pump system are tested. By means of these results the optimization of a version, which is ready for series-production, is facilitated. 



We expect the product launch in 2008. 

In order to satisfy the experts’ thirst for knowledge, information on the development work and the project results are published regularly.



[Wilo employee holds up an issue of „bine“ .]

�


Decentralized Pump System

System idea: On demand heating

100 %06
Central Pump Decentralized Pump System
Throttle Control Pump Control

105 Van Holsteijn en Kemna (VHK) Ecodesign of EuP Lot 1 & 2

Brussels, 18.12.2007




Decentralized Pump System

Result: Automatic hydraulic balancing
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Presenter�
Presentation Notes�
Wilo staff:



Here another advantage becomes evident: The heating surfaces, which formerly were badly supplied due to a insufficient hydraulic balancing, receive significantly better supply with the decentralized pump system. Room temperatures can been reached very fast.     �


Decentralized Pump System

The components

Central

Room Controller
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Decentralized Pump System

System idea: On demand heating

video file during presentation
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Application in a one family house

Ecodesign of EuP Lot 1 & 2
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Thank you !

More info:

ec.europa.eu/energy/demand/legislation/eco_design_en.htm
ec.europa.eu/Zenterprise/environment/index_en.htm
www.ecoboiler.org

www.ecohotwater.org

www.vhk.nl

Ecodesign of EuP Lot 1 & 2
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