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OVERVIEW AND OBIJECTIVES

WP2 - Status of gas utilization technologies

| The segmentation and inventory of the Segmentation and inventory | Impact of hydrogen Test program
| gas utilization is critical I of the gas utilization | X admixture on combustion S &

| | technologies in Europe | processes Selection of the appliances
I To identify the types of appliances with I I in theory + practice to be tested
| different combustion criteria and s
I design, in order to identify which will I
| be impacted by X% of hydrogen I

: : |

| Prognoses of degrading or developing WP3 - Experimental work WP4 - Standardization WP5 - Recommendation for
I the number of each technology | mitigation measures

[ Testing gas applications Overview of current framework of
| What is their representativity on the Generic test protocol (safety, emissions, R standards with regards to H2 injection How can we increase the acceptable H2

market and how it will evolve to | operation, efficiency) - Development of test procedures including 4> rate?

| ... h ¢ l I Tests on ~100 appliances for domestic definition of test gases Identification of mitigation measures to
I prioritize the segments of appliances and commercial end use (short term and Validation through tests increase H2 rate
, to test | long term) Validation through tests
| l | |

|
| WP6 — Communication, dissemination and exploitation
I I Communication with stakeholders, public, workshops

e e H2 admixture roadmap from the end-user point of view
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METHOD

Boilers:

The aim is to cover all installed gas appliances due to screening types and numbers on market but also a prognoses will

be used to achieve a good weighting approach.

Sources: Ecodesign survey, GasQual project, Manufacturers, Partners, Literature research ...

The methodology of calculating a population for
boilers, cookers, GHP or CHP... is to investigate
the sales inflow throughout various methods.
This Data will be then categorized to many sub
entities for a detailed analysis.

The information is available now? What is next to
do? Categorizing the appliances into sub entities
by reference to type, e.g. partial premix, fully
premix ...

T
D

Sales Inflow:

Gas Domestic
Appliance Park

-Sales to new building
-Sales from first ime installation
-Sales due 1o replacements

\-—___-—/

1. Heating forms based on
-EN 297 Open Flued/EN 15502
-EN 483 Rooin sealed/EN 15502
-EN677 Condensing/EN 15502
-EN 2032-3

2. Heating products (types)
-Partial PreMix/Conv (Atmos. & fanned)
-Low NOx technology burners
-Partial PreMix Fanned
-Full premix
-Jet burner

L

e
D

Stock outflow:

\J

- Decommissioning
-Switching behavior
-Replacements

i |

Estimation of population of
gas appliances

Finally, a population data will be concluded and these will be ready to be investigated and go one step further by
using weighting factors and sensitivity factor to reach an approximate approach for the future numbers of appliance.

Finally, the tested devices could be defined according this information.
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METHOD

A similar approach will be used for other segments.

Domestic Water Heaters:

Source: Ecodesign, GasQual, Manufactures, Partner, Literature search ...

Cookers:

Source:

GasQual
Manufacturers
EUROSTAT time series
IGU Database
Literature search ...

Gas Fires and heaters:

GasQual
Manufacturers
Literature search ...
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RESULTS/MATRIX
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CONCLUSIONS

Boiler, Fires and Water Heaters segmentation is well documented in literature, and the technology variations are
described.

Segmentation of Cookers and Catering are supported by interviews of manufacturers and associations. Few data are
collected on commercial catering equipment markets. Consequence: feedback needed from OEM and associations.
Personal contact is ongoing, JRC, OEM, associations etc.

Within the category "other", dryers and patio heaters are categorised. Feedback needed for this segment.

In case of CHP the internal combustion engine (ICE) and fuel cell (FC) were added.The FC category includes PEM and
SOFC.

GHP & Hybrid HP are segmented together.The next step is to take Hybrid HP separately. The prognoses to this

technology shows due to Ecodesign (2019) project and literature that the number an of sales numbers will be ascending in
the future.
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Work in progress: first vision on the representativity of segments
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NEXT STEPS - D2.6

Coefficient to take into Total EU
Suposed Sensitivity to - account the gas Existing obsolete Appliance
Standard Burmer type Other H2 Can be adjusted | .,\sumption by type of | experience | technologies | Population
appliance (ARBITRARY) 2020 (in .000)
Partial PreMix/Conv (Atmos. & fanned)
Low NOx technology burners including partial premix with
EN 297 Open Flued/EN 15502 cooling rods and fully or highly premixed with and without water
cooling
Full premix
Partial PreMix/Conv (Atmos. & fanned)
BOILERS Low NOXx technology burners including partial premix with
EN 483 Room sealed/EN 15502 cooling rods and fully or highly premixed with and without water
cooling
Full premix
EN677 Condensing/EN 15502 EESETA e
Full premix
EN 303-3 Jet burmer
EN 26 Instantaneous Open Flued
Partial PreMix/Atmos
ENS89 Storage Open Flued
WATER HEATERS
EN26 Instantaneous Room Sealed
Partial PreMix/Fanned
ENB89 Storage Room Sealed
(1) or not (0) (will
EN 30 Built-in Hob CHRSpIv iU S Sgt Ehe Deep Inset & close to surface increase sensitivity : . Reduction
Afmosphoric PacTinly Acruod - Il Ring (0) (1 low (premix), 2 | to H2). CHECK THIS | (2) Arbitrary weighting | o000 40 10
COOKERS ERENIE i Partially AeratedOven Bumer Convection Fan __ medium (partial premix); | COLUMN (actual fgmvggﬁlh“ f‘;e’ "?‘1'9{- 2 berof | Reduction
Partially AeratedOven Burner Part of free-standing cooker 3 high (atm. + no info on situation for Ol cool:.-er:'a1 J ?ér OF | (useful) test | Factor for
EN 30 Free-Standing Cooker Partially Aerated Surface Combustion s _ 1 t " burner) GASQUAL TEST ; from previous
Partially AeratedRibbon Burner L WL Lot only 2 segments commercial etc...) projects
EN203-2-1 Open burners and wok burners could be adjusted!)
EN203-2-2 Ovens
CATERING EN203-2-3 Boiling pans; EN203-2-4 Fryers;
EN203-2-7 Salamanders and rotisseries;
EN203-2-8, -9, -10, Pans, grill, griddles
CHPICE
CHP PEM EN 50465 Micro CHP Heating & Electricity
CHP SOFC
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NEXT STEPS - D2.6

Toital Ranking (within
Standard Bumer type Other Appliance AUS BEL CZR DEN FRA GER GRE HUN IRE mA POL FOR ROM Lo SPA UK the familly of
Populsion prodhecfl
|EN ST Opan Fload =amal PreMo Gy iz
= - o 12 T4 24 32 4011 130 18 1145 23 3 1 138 ] 452 1332 352 T
Lo Aamos. &t 14378 ki = 32 E 0 3 359 060 50 ' x} 332 1332
Loww MO sechnology
Sumars |rf.u:|n_; zata
50 Rty o haghly " reas 2431 126 s a5 0 sz | 280 0 £t 0 155 =) 0 2 ] 148 148 2
preminEd vith and
writhout wiiter sooling
BOLERS
SOILERS L [Fall premix e 2 [ ! g L [ v L] 7 i ] 1) 1] [ 12 12 ]
EN 452 oo seaied Pantial PreboCony 4 420 b 08 7 1 202 ™r 1" 5 1412 124 m 7
soaLERs o3, £ Tand 159041 B8 54 £l 2508 3 & 20 a4 118 63 2 2 2706 2706 5
Loww NChx sechnology
Swmars including parta
B With COCENG rods 2s00 & &7 2 a1 P 7 a 7 a g s a 20 ] a0 ) 2
and fully or haghly s e - =7 o T e - = h " - == = e -
preTicEd with and
rithout wiiter cooling
BOILERS
BOILERS Full pramax LLEr E] [ 13 2] Toa [] [ El W [T [4] [ [¢] Ll kL L [:]
BOILERS ENGTT Condensing Fastial Freic Fanned 833 [1 [i] [1] [1] [1] 426 ] [1 [ 426 1 [ [1] [] [1 [ ]
BOLERS Full premix 18763 H00 1202 L8 f23 1872 = 13 1135 136 a7 458 4 136 Fik] & &4 1
BOILERS EN 3033 it Birtas ELE i 24 § 40 Fiid 237 TE [1 [] 40 (=] k] 2! [1] 12 12 3
(WATER HEATER S EN 28 Instantansous Open Flued  [Fasial FreMicAzmas 2333 133 1102 171 H 2082 1042 1 339 3 2437 1656 2383 130 32 E168 ETES 1
[WATER HEATER S ENZE Insananeous Foem ceaRd  |Famtal PreMicFanned HTES -] a0 Ei El LT L] E] TE1 Ll Ll [3L) L] a4 aa el 3
[WATER HEATER S ENSY Storage Cpan Flusd Fastial PraMocAsnos 2213 18 196 14 k] kL [3E] [1] 213 224 20 136 10 1 5 41 41 2
[WATER HEATER S Efvsw Siorage Foom Seded =3l FreMiocF anned 43 E F &3 [F] i U [ 5 [H E k7 + [f] kil T T 4
EN 30 Buil-in Hob
Amncsphenc
=,._.:§. Asrased Dleep inset & ciose] 32574 181 212 263 34 s407 | 585 " 822 o 13480 | 2548 0 o a57 | a4z | 2429 3
|[COOKERS = Sk Rang 5 gurtace
1152 g ] ar 1 243 ¥ 0 % o 560 107 ] o 19 ] £ "
|cookeRs _
. B E B Pastaty darsted 353 2 2 | 5 o0 | e 1 122 o | tass | a2 0 0 61 | 22 | 22 1
ER ST Free-Sancng Cacker Famaly Asrazed m2 134 | 27 | sae s | sr | 1m0 " 538 ) 12227 | 2388 P) 0 s | 1 | 1m0 7
[COOKERS Ovan Bumnar 5
Built-in Geill - Fan - s . . . - . - =
aly Abrased ot free-standng 13056 Eg TE 30 12 2438 U] 4 kel ) [ Eftd 208 o Q 163 B2e0 B0 ]
[COOHERS of Combuition (==t o4
Buslt-in Gl - Fan - - - . . - - - -
of free-standing 14858 126 141 573 2 2458 | @35 7 10 o g4 | 1687 0 o 202 260 860 0
[SOURERS CogRT
] EN 512 Radant Gas Fres Typa B open [1] [ [1] [i] [1] [1] [1] [ [1] [1] [i] (1] 1] [1] [ [1] F]
N ER T3 Live Fuel Efect Tas Fires Decoaive | Type Chalanced LEE] [ LE 4] [ 147 157 [ iEL 137 [ [ v v [ [ [ L]
] e Decoratve Type B open I ] i 7 [ [} i F [ i Fi ¥ [ [4 [} 4 [ [ [ T
Nio/E Euel B G
BN 1NITE Live FuelSfect Gas Fres | s & Decoratve | Tyge © fanned [ 0 o 0 o 0 o 0 0 6 0 o 0 o 0 o 6 8
EN 20% Decoratve Gas Fres Decoratve Typa B open [] [ [i] [1] [i] [1] [1] [1] [ [1] [1] [i] [1] v [] [ [] E]
EN TEESF Flueess 2as Fres Heatng £ Deccaive Type A L] [ [ [¥] 1] [7] [] i} [+ [1] [4] (4] (7] v [ [ ]
EN 77 Hoom Heaters Floorstanding
Heatng Type B open 359 [ [ o Q ) 9 o [ [ o Q o @ @ 0 [ T
EN 513 Wall Heaters Canvechons Type C balanced 5138 [ 233 1] Q 233 BT [1] 3883 292 [1] Q (7] Q [1] 1 [1] &
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DISCUSSION

Boiler// More segmentation in this sector?

Water heaters// More segmentation in this sector?
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DISCUSSION

Fires// More segmentation in this sector?

Others// other appliances are Others? Improvement suggestions are welcome?
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DISCUSSION

Top gas burner

| ring Bar (ribbon?) burners

e Multi ring (grills, brat pans, ovens)
Partially premixed

Covered burner : solid
tops, grills (hotter

environnent for burners = Wok burners (high

more flashback) power concentrated
on the bottome of the
pan)

Premixed o
Premix ring burners

ovens and fryers
(rare ?)

Surface burners
(salamanders, rotisseries)

Seems more relevant because we can regroup different appliances with the same combustion process
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DISCUSSION

CHP// Differentiate between Stirling and Otto technologies!? Stirling tests needed?

GHP// Hybrid HP and GHP; need to differentiate between both technologies? The boiler built in to HP included in the
boiler segmentation. Is it a combination between boiler and GHP only? Do we need to think about the separation of
both technologies (in CHP) in this case?

More segmentation in this sector?
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