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(54) HYDROGEN GAS BURNER

(57) The present invention relates to a hydrogen
burner comprising a burner deck having a plurality of
holes, an end-cap located at a distal end of said burner

deck, and a defined minimal distance between the last
rowof saidholesandsaidend-cap,wherein saiddistance
is configured to reduce the chances of flashback.
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Description

[0001] The present invention relates to a hydrogen
burner comprising a burner deck having a plurality of
holes, an end-cap located at a distal end of said burner
deck, and a defined minimal distance between the last
rowof saidholesandsaidend-cap,wherein saiddistance
is configured to reduce the chances of flashback. The
invention also relates to a gas boiler comprising such a
hydrogen burner. The invention further relates to ameth-
od for reducing the risk of flashback by means of such a
hydrogen burner.
[0002] Hydrogenburners, devices that combinehydro-
gen gas with atmospheric oxygen to produce a flame,
have been a focal point of research due to their potential
as an environmentally friendly alternative to carbon-
based fuels.Burnersmustbedesigned toensureefficient
combustion and safety. One of the paramount safety
concerns in hydrogen combustion is ’flashback,’ a poten-
tially hazardous condition where the flame travels back
into the combustion device, potentially causing explo-
sions or damage to the equipment.
[0003] Despite the advances on hydrogen burners,
there remains a problem around flashback occurrences
due to stagnated flow when burner holes are positioned
too proximally to the endcap. Earlier solutions predomi-
nantly revolved around the perforation area of the burner
deckasaprimarydeterminantof flashback.However, the
specific importance of the distance between the last row
of holes and the endcap, in relation to flashback sensi-
tivity, has not been emphasized in prior art.
[0004] The object of the invention therefor is to reduce
the risk of flashback by selecting a proper distance be-
tween the last rowof burner holes to theendcapofferinga
safer and more efficient hydrogen burner design.
[0005] The object of the invention is achieved by pro-
viding a hydrogen burner is provided comprising a burner
deck having a plurality of holes, an end-cap located at a
distal end of the burner deck; and a defined minimal
distance between the last row of the holes and the
end-cap, wherein the distance is configured to reduce
the chances of flashback.
[0006] By providing a hydrogen burner with a defined
minimal distance between the last row of the holes and
the end-cap, the risk of stagnation of flow within said
distance can be reduced and as the risk of flashback is
reduced. If the distance would be too small, and the last
row of holes would thus be too close to the end-cap, the
gas flow will be disturbed by either turbulence, pressure
differences or a slow down of the flow which may con-
tribute to theflashbackbehavior. Thusbyhavingacertain
minimal distance, the gasflow may be more even which,
additionally, also contributes into a better cooling of the
burner deck near the end-cap as the gas flow also has a
cooling effect when flowing properly.
[0007] In an embodiment, a hydrogen burner is pro-
vided wherein the distance is between 2‑10mm. In this
embodiment, the predefinedminimum distance between

the last row of holes and the end-cap falls within a range
of 2‑10mm. The use of this range minimizes the risk of
flashback. It provides sufficient room to avoid stagnation,
thereby ensuring smooth gas flow and reducing the
chance of unintended flashback.
[0008] In an embodiment, a hydrogen burner is pro-
vided wherein the distance is between 3‑6mm. This pre-
ferred range helps in ensuring an evenmore reduced risk
of flashback while optimizing the total perforation area of
the burner deck.
[0009] In an embodiment, a hydrogen burner is pro-
vided wherein the perforation range of the burner is
greater than 0% and less than or equal to 5%. The
perforation range of the burner deck is another factor
of flashback. This embodiment establishes that the per-
foration (or the total area of the holes) on the burner deck
should exceed 0% but not surpass 5%. Ensuring the
perforation stays within this defined range further opti-
mizes the performance of the burner and prevents flash-
back.
[0010] In an embodiment, a hydrogen burner is pro-
vided wherein the perforation range of the burner is
around 1.6%. This particular value has been identified
as an ideal percentage to ensure efficient gasmixing and
flow, reducing the risk of flashback significantly.
[0011] In an embodiment, a hydrogen burner is pro-
vided further comprising a cone configured to decrease
the volume of the burner. To further enhance the burner’s
efficiency and safety, this embodiment introduces a cone
structure that decreases the burner’s volume. This struc-
ture is beneficial for optimizing the flow dynamics within
the burner, thus further minimizing the risk of flashback.
[0012] In an embodiment, a hydrogen burner is pro-
vided wherein the gas composition for the burner is
between 98‑100% hydrogen. By ensuring the gas com-
position is between 98‑100% hydrogen, the burner
achieves optimal performance, offering a higher safety
profile by reducing the chance of flashback.
[0013] In an embodiment, a hydrogen burner is pro-
vided wherein the burner deck is fabricated through a
punching process. The manufacturing process for the
hydrogen burner deck involves a punching method. This
fabrication technique allows for precise hole formations,
ensuring consistency in the design and enhancing the
burner’s efficiency and safety.
[0014] In an aspect of the invention, a gas boiler is
provided comprising a hydrogen burner according to any
of the previously disclosed embodiments.
[0015] In another aspect of the invention, a method for
reducing the risk of flashback in a hydrogen burner is
provided comprising the steps of providing a burner deck
having a plurality of holes, positioning an end-cap at a
distal end of the burner deck, and setting a defined
minimal distance between the last row of the holes and
the end-cap. This embodiment outlines a method to de-
sign a hydrogen burner that minimizes the risk of flash-
back. By providing a burner deck with multiple holes,
positioning an end-cap at its far end, and ensuring a set
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minimum distance between the end-cap and the last row
of holes, this method ensures a systematic approach to
achieving a safer burner design.
[0016] In an embodiment, a method for reducing the
risk of flashback inahydrogenburner is providedwherein
the step of setting a defined minimal distance includes
setting the distance between 3‑6mm. By setting the dis-
tance between 3‑6mm, the method ensures that the
burner remains within the most favorable range to pre-
vent flashback, optimizing the burner’s performance and
safety.
[0017] In an embodiment, a method for reducing the
risk of flashback in a hydrogen burner is provided further
comprising the step of setting the perforation range of the
burner to be approximately 1.6%.By adjusting the burner
deck’s perforation range to be around 1.6%, the method
ensures efficient gas mixing and flow, which further mini-
mizes the risk of flashback.
[0018] In an embodiment, a method for reducing the
risk of flashback in a hydrogen burner is provided further
comprising the step of introducing gaswith a composition
of 98‑100% hydrogen into the burner. By introducing
hydrogen gas with a composition ranging from
98‑100% hydrogen into the burner, the method reaches
an optimal, or at least near-optimal, performance and a
higher safety profile.
[0019] In the figures, the subject-matter of the inven-
tion is schematically shown, wherein identical or similarly
acting elements are usually provided with the same
reference signs.

Fig. 1 shows a schematic representation of a hydro-
gen burner according to an invention.

Fig. 2 shows a schematic representation of an aspect
of the hydrogen burner according to the inven-
tion.

[0020] Figure 1 shows a hydrogen burner 1 comprising
a burner deck 2 with a plurality of holes 3 and an end-cap
4at adistal endof theburner deck2. Theplurality of holes
3 are situated within a burner holes array 3b which is a
grid-like structure comprising groups of holes 3 wherein
the groups are aligned in horizontal rows and vertical
columns. The rowsare situated perpendicular to a burner
axis A and the columns are situated parallel to the burner
axis A. Furthermore, a last row 3a of the plurality of holes
3 can be seen within the dotted ellipse and a minimal
distance Y being defined between said last row 3a and
the end-cap 4. Preferably, this minimal distance Y is
between 2 to 10 mm and more preferably between 3
and 6 mm.
[0021] In Figure2, a zoomed-in portionof thehydrogen
burner1 is shownasanaspectof thehydrogenburner1a.
The last row 3a of the holes is shown in close proximity of
the end-cap 4. The grid-like structure comprising groups
of holes 3 can be seen while more clearly identifying the
individual holes 3. Also, the distance Y can be seen
between the last row 3a of the burner holes 3 and the

end-cap 4. Again, this minimal distance Y is preferably
between 2 to 10mm andmore preferably between 3 and
6 mm.

Reference Signs

[0022]

1 hydrogen burner
1a aspect of the hydrogen burner
2 burner deck
3 burner holes
3a last row of burner holes
3b burner holes array
4 end-cap
A burner axis
Y minimal distance

Claims

1. A hydrogen burner (1) comprising:

- a burner deck (2) having a plurality of holes (3);
- an end-cap (4) located at a distal end of said
burner deck (2); and
- adefinedminimal distance (Y) between the last
row (3a) of said holes (3) and said end-cap (4),
wherein said distance is configured to reduce
the chances of flashback.

2. The hydrogen burner (1) of claim 1, wherein said
distance (Y) is between 2‑10mm.

3. The hydrogen burner (1) of claim 2, wherein said
distance (Y) is between 3‑6mm.

4. The hydrogen burner (1) of claim 1, wherein the
perforation range of the burner (1) is greater than
0% and less than or equal to 5%.

5. The hydrogen burner (1) of claim 4, wherein the
perforation range of the burner (1) is around 1.6%.

6. The hydrogen burner (1) of claim 1, further compris-
ing a cone configured to decrease the volume of the
burner (1).

7. The hydrogen burner (1) of claim 1, wherein the gas
composition for the burner (1) is between 98‑100%
hydrogen.

8. The hydrogen burner (1) of claim 1, wherein the
burner deck (2) is fabricated through a punching
process.

9. A gas boiler comprising a hydrogen burner (1) ac-
cording to any of the previous claims.
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10. A method for reducing the risk of flashback in a
hydrogen burner (1), comprising the steps of:

- providing a burner deck (2) having a plurality of
holes (3);
- positioning an end-cap (4) at a distal end of the
burner deck (2); and
- setting a definedminimal distance (Y) between
the last row (3a) of said holes and said end-cap
(4).

11. Themethod of claim 10, wherein the step of setting a
defined minimal distance (Y) includes setting the
distance (Y) between 3‑6mm.

12. Themethod of claim 10 or 11, further comprising the
step of setting the perforation range of the burner to
be approximately 1.6%.

13. The method of any of claims 10 to 12, further com-
prising the step of introducing gaswith a composition
of 98‑100% hydrogen into the burner.
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