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(54) Low-pressure mercury vapour discharge lamp for disinfecting a medium

(57) The use of certain wavelengths of ultraviolet ra-
diation in particular UV-C light for its purification, germi-
cidal and bactericidal effect is well known. The invention
relates to an improved discharge lamp for disinfecting a
medium, comprising means (4) for covering a cold sport

region of the discharge vessel (2) of the lamp. Thus the
temperature of the cold spot can be held sufficiently high
to secure an improved light output, substantially inde-
pendent from the temperature of a surrounding medium
to be disinfected.
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Description

FIELD OF THE INVENTION

[0001] The invention relates to a low-pressure mercury
vapour discharge lamp for disinfecting a medium.

BACKGROUND OF THE INVENTION

[0002] The use of certain wavelengths of ultraviolet
("UV") light or radiation for its purification, germicidal and
bactericidal effect is well known. UV light, in particular
UV-C light, is commonly used to reduce or stop the
growth of impurities in septic, water and air systems. For
example, UV light or UV lamps are commonly used in
heating, ventilation, and air conditioning systems for pu-
rification or air cleaning purposes. UV lamps are typically
installed or mounted in the air ducts of air conditioning
systems in such a manner that the UV light emitted by
the lamp floods the interior of the air duct. Air flowing
through that duct will be irradiated with UV radiation which
will have a germicidal or bactericidal effect on the moving
air thereby reducing the impurities in the air flow. Low-
pressure mercury vapour discharge lamps, such as Com-
pact Fluorescent Lamps ("CFLs"), e.g. bitubular fluores-
cent lamps, are commonly very suitable to generate light
with appropriate wavelengths for disinfection purposes.
The light output of low-pressure mercury vapour dis-
charge lamps is critically dependent upon mercury va-
pour pressure (vapour density) within a discharge vessel
of the lamp. The luminous efficacy of a mercury vapour
discharge lamp changes according to the mercury-va-
pour pressure in the lamp. The mercury vapour atoms
efficiently convert electrical energy to ultraviolet radiation
with a typical wavelength of 253.7 nm when the mercury
vapour pressure is in the proper range. The mercury-
vapour pressure is controlled by the temperature of a
cold spot, which is the coldest region of the discharge
lamp during lamp operation. In air condition applications,
used for disinfection of the air, the ambient temperature
can be relatively low (commonly between 5° and 15° Cel-
sius), but also the air velocity is such that the cold spot
temperature decreases to values far below an optimum
of approximately 42° Celsius for most typical low-pres-
sure mercury vapour discharge lamps. Hence, for these
applications, the output is much lower than the maximum
achievable output of the lamp, which leads to a consid-
erable inefficiency of the known low-pressure discharge
lamps.
[0003] It is an object of the invention to provide a rel-
atively efficient low-pressure mercury vapour discharge
lamp.

SUMMARY OF THE INVENTION

[0004] This object can be achieved by providing a low-
pressure mercury vapour discharge lamp according to
the preamble, comprising: a discharge vessel filled with

a mercury comprising substance, multiple electrodes
connected to said vessel, between which electrodes a
discharge extends during lamp operation, and covering
means for a position selective covering of a cold spot
region of the discharge vessel. By position selective cov-
ering of the cold spot, and preferably the cold spot region,
the temperature of the cold spot can be held sufficiently
high to secure an improved and preferably optimum light
output, substantially independent of the temperature of
a surrounding medium to be disinfected. Since merely
the cold spot region is covered by the covering means,
and other parts of the discharge vessel are thus left un-
covered, the effective light output can be optimised.
Hence, a relatively cool medium (compared to the tem-
perature of the cold spot of the discharge vessel) can be
disinfected in a relatively efficient and effective manner.
The covering means being position selectively applied
to the discharge vessel act in a passive manner, meaning
that the covering means are not employed to be powered
by an external power source (other than eventually the
discharge lamp itself), which makes the application of
the covering means relatively simple and cheap. The dis-
charge lamp according to the invention is suitable for
disinfecting both gas, in particular air, and liquids, in par-
ticular water, or mixtures of a gas and a liquid.
[0005] To maintain the temperature of the cold spot of
the discharge vessel sufficiently high during lamp oper-
ation, the covering means may employ various charac-
teristics. In a preferred embodiment the covering means
are at least partially made of a thermally insulating ma-
terial to preclude, or at least to counteract, heat transfer
by the cold spot of the discharge vessel to a surrounding
medium to be disinfected as much as possible. Possible
thermally insulating materials to be applied are cork and
polymers, such as polyurethane, polystyrene, wherein
the polymer used may be foamed. In an alternative pre-
ferred embodiment the covering means is adapted for
absorbing heat generated within the vessel. In this way,
the cold spot of the discharge vessel can be kept at a
sufficiently high temperature by heat generated within
the discharge vessel. For a person skilled in the art, it is
also conceivable that the covering means is adapted to
convert electromagnetic radiation generated within the
vessel into heat. By means of this conversion the tem-
perature of the cold spot (region) can also be held at a
sufficiently high temperature to secure an optimum light
output.
[0006] In an alternative embodiment the covering
means comprises a photocatalytic oxidation material, as
a result of which the covering means are not merely
adapted to maintain the cold spot region of the discharge
vessel at a sufficiently high temperature, but also to re-
move particular species, such as unwanted organic sub-
stances. Hence, in this way the covering means is pro-
vided an additional functionality.
[0007] The covering means is preferably at least par-
tially made of a reflective material. More preferably a sur-
face of the covering means facing the discharge vessel
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is made reflective at least partially. In this manner, elec-
tromagnetic radiation generated within the discharge
vessel can be reflected within the cold spot region. The
reflective character of the coating may be dependent on
the wavelength of the electromagnetic radiation gener-
ated within the vessel. Reflection of electromagnetic ra-
diation may be beneficial either for heating the cold spot
region due to reflection (and subsequent absorption) of
IR radiation and/or for improving the light output of the
discharge lamp. The shape and dimensioning of the cov-
ering means may be of various nature. In a preferred
embodiment the covering means comprises a coating
applied to the cold spot region of the discharge vessel.
The coating is preferably thermally conductive to achieve
sufficient heating of the cold spot region of the discharge
vessel. To this end, a graphite coating and/or other suit-
able coatings, such as e.g. a stamp pad ink based coating
or a glass ink based coating, may be used. Preferably,
the thermal conductivity of the coating will be larger than
the thermal conductivity of glass (approx. 0.8-0.9 Wm-1

K-1). Preferably, the thermal conductivity of the coating
is larger than 1 W/m/K, and more preferably over 10 Wm-1

K-1. A graphite coating will commonly have a thermal
conductivity of approximately 150 Wm-1 K-1. In case a
Compact Fluorescent Lamp ("CFL") is used, which com-
monly comprises two discharge vessel parts mutually
connected by means of a bridge, wherein the geometry
of the bridge may be of various nature. The cold spot
(region) of the discharge vessel is commonly located
near the bridge, dependent on the geometry of the bridge.
Hence, in this case preferably discharge vessel near
(and/or at) the bridge is provided with a coating. Instead
of applying a coating, it is also imaginable that the cov-
ering means comprises at least one shielding element,
commonly being relatively thick compared to a coating.
In case of the application of a CFL the shielding element
is preferably adapted to enclose the extreme portion of
the CFL (near the bridge), to commonly shield the cold
spot region. Possibly, the shielding element is adapted
to enclose the bridge at least partially, as a consequence
of which the shielding element is preferably given more
or less a cap shape. The extreme portion of the discharge
vessel is preferably shielded to since the cold spot region
is commonly located at this extreme portion. In a pre-
ferred embodiment the shielding element is attached to
the vessel. In this manner, an adequate shielding of the
cold spot region can be secured. In a more preferred
embodiment the shielding element is sealed to the ves-
sel. Separate sealing means may be applied. Shielding
of the cold spot region can be further optimized in this
manner. In a particular preferred embodiment the shield-
ing element and the discharge vessel mutually enclose
an air gap. Since an air gap exhibits relatively good ther-
mally insulating characteristics, applying an air gap could
be applied very well to counteract cooling down of the
cold spot region of the discharge vessel. It will be clear
that the coating and/or the shielding element could also
be applied to (conventional) TL lamps, wherein the cold

spot region is covered by the coating and/or the shield
element. The cold spot region of conventional TL lamps
is located either in the centre of the lamp (between the
electrodes) or behind the electrodes at an extreme sec-
tion of the lamp.
[0008] The discharge vessel is commonly made of
glass, in particular quartz glass. Glass is a thermally sta-
ble and transparent material. The glass discharge vessel
is substantially left uncovered to achieve a maximum light
output. Since the discharge lamp is adapted to disinfect
a surrounding medium, a conventional phosphorous
coating is omitted. In this manner, UV(-C) radiation will
be emitted by the discharge vessel in order to inactivate
micro-organisms and other impurities contained by the
medium.
[0009] As mentioned above the discharge lamp ac-
cording to the invention is suitable for disinfecting both
air and water (or a mixture thereof). In case a liquid, such
as water, has to be disinfected by means of the discharge
lamp according to the invention, the discharge lamp pref-
erably comprises a sleeve surrounding the discharge
vessel at least substantially. In this manner physical con-
tact between the liquid to be disinfected and the lamp
can be prevented, as a result of which the discharge lamp
can be held relatively easily at an optimum operating tem-
perature.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] The invention is illustrated by way of the follow-
ing non-limitative examples, wherein:

Figure 1a shows a side view of a first embodiment
of a discharge lamp according to the invention,
Figure 1b shows a detailed cross-section of a critical
part the discharge lamp as shown in figure 1a,
Figure 2 shows a side view of a second embodiment
of a discharge lamp according to the invention, and
Figure 3 shows a side view of a third embodiment of
a discharge lamp according to the invention.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0011] Figure 1a shows a side view of a first embodi-
ment of a low-pressure mercury vapour discharge lamp
1 according to the invention. The discharge lamp 1 com-
prises an elongated light-transmissive discharge vessel
2 made of glass. The discharge vessel 2 is provided with
electrical contacts 3a, 3b at the extreme ends of the dis-
charge vessel 2. The discharge vessel 2 is filled with a
mercury comprising substance, which will be ionised and
discharged during lamp operation, as a result of which
electromagnetic radiation, in particular UV radiation, will
be emitted by the discharge vessel 2 for disinfection pur-
poses. The location of the cold spot (region) is well
known, wherein the cold spot (region) is located in a cen-
tre part of the discharge vessel 2 between the electrical
contacts 3a, 3b. In this figure, the cold spot region is
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located between the dashed lines. As mentioned afore
the cold spot forms a critical part of the discharge lamp
1, whereas the temperature of the cold spot determines
the light output of the discharge lamp 1. A temperature
decrease of the cold spot will lead to a diminished light
output, which will easily occur during disinfection of a
relatively cold medium, such as water or air. To prevent
this adverse effect the discharge lamp 1 according to the
invention has been improved covering the cold spot re-
gion of the discharge vessel 2 by a shielding element 4,
while remaining parts of the discharge vessel 2 have
been left uncovered. In this manner the cold spot region
is thermally insulated, as a result of which cooling down
of the cold spot can be counteracted leading to an opti-
mization of the light output of the discharge lamp 1. Figure
1b shows a detailed cross-section of a critical part the
discharge lamp 1 as shown in figure 1a. In this figure it
is shown that the shielding element 4 at attached to the
discharge vessel 2 by means of a seal 5. The shielding
element 4 and the discharge vessel 2 mutually enclose
an air gap 6 to thermally insulate the cold spot region.
The shielding element 4 as such is preferably also made
of a thermally insulating material such as plastic to further
counteract cooling down of the cold spot region of the
discharge vessel 2.
[0012] Figure 2 shows a side view of a second embod-
iment of a discharge lamp 7 according to the invention.
The type of discharge lamp 7 shown in this figure is a
CFL. The discharge lamp 7 comprises two discharge ves-
sel parts 8a, 8b which are mutually connected by means
of a bridge 9 which in fact also makes part of the discharge
vessel 8 as a whole. The vessel parts 8a, 8b are con-
nected to electrodes (not shown). The discharge vessel
8 is filled with a mercury-rare gas atmosphere. The cold
spot region of the discharge vessel 8 is located at an
extreme end of the discharge vessel 8 near the bridge
9. An estimated end of the cold spot region is indicated
by the dashed line. The cold spot region is shielded by
applying a shielding cap 10 around the cold spot region
to prevent, or at least to counteract, cooling down of the
cold spot region. The shielding cap 10 is at least partially
made of a heat absorbing material. After heat absorption
by the shielding cap 10, the shielding cap 10 will be able
to actively heat the cold spot region which is in favour of
the light output of the discharge lamp 10. In an alternative
embodiment the shielding cap 10 could at least partially
be made of material which is adapted to convert UV ra-
diation into heat the achieve the same latter effect. Since
the discharge lamp 7 will be used for disinfection purpos-
es, it could be beneficial in case the shielding cap 10 is
at least partially made of a photocatalytic oxidation ma-
terial to inactivate micro-organisms surrounding the dis-
charge lamp 7.
[0013] Figure 3 shows a side view of a third embodi-
ment of a discharge lamp 11 according to the invention.
The discharge lamp 11 comprises a discharge vessel 12.
The discharge vessel comprises two vessel parts 12a,
12b being mutually coupled by means of a bridge 13.

The discharge vessel 12 is coupled to electrodes (not
shown). The cold spot region of the discharge vessel 12,
being defined as the region below the dashed horizontal
line in this figure, has been coated by a thermally con-
ductive coating 14, such as a graphite coating, by means
of which coating 14 the cold spot region can be kept at
a sufficiently high temperature to secure an optimum light
output of the discharge lamp 11. The discharge lamp 11
is adapted for disinfecting a medium, which may be air.
However, it is also conceivable that the discharge lamp
11 is adapted to disinfect a liquid medium, such as water.
In this latter case, preferably a sleeve 15 a positioned
around the discharge vessel 12 to avoid physical contact
between water and the discharge vessel 12, as a result
of which an optimum discharge lamp operation temper-
ature can be achieved relatively easily. In case water has
to be disinfected, it would also be conceivable to position
the lamps at a short distance, like above, the water to be
disinfected.
[0014] It should be noted that the above-mentioned
embodiments illustrate rather than limit the invention, and
that those skilled in the art will be able to design many
alternative embodiments without departing from the
scope of the appended claims. In the claims, any refer-
ence signs placed between parentheses shall not be con-
strued as limiting the claim. Use of the verb "comprise"
and its conjugations does not exclude the presence of
elements or steps other than those stated in a claim. The
article "a" or "an" preceding an element does not exclude
the presence of a plurality of such elements. The mere
fact that certain measures are recited in mutually different
dependent claims does not indicate that a combination
of these measures cannot be used to advantage.

Claims

1. Low-pressure mercury vapour discharge lamp for
disinfecting a medium, comprising:

- discharge vessel filled with a mercury compris-
ing substance,
- multiple electrodes connected to said vessel,
between which electrodes a discharge extends
during lamp operation, and
- covering means for a position selective cover-
ing of a cold spot region of the discharge vessel.

2. Discharge lamp according to claim 1, characterised
in that the covering means is adapted for thermally
insulating the cold spot region.

3. Discharge lamp according to claim 1 or 2, charac-
terized in that the covering means is adapted for
absorbing heat generated within the vessel.

4. Discharge lamp according to one to of the foregoing
claims, characterized in that the covering means
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is adapted to convert electromagnetic radiation gen-
erated within the vessel into heat.

5. Discharge lamp according to one of the foregoing
claims, characterized in that the covering means
is at least partially made of a photocatalytic oxidation
material.

6. Discharge lamp according to one of the foregoing
claims, characterized in that the covering means
is at least partially made of a reflective material.

7. Discharge lamp according to one of the foregoing
claims, characterized in that the covering means
comprises a coating.

8. Discharge lamp according to one of the foregoing
claims, characterized in that the covering means
comprises at least one shielding element.

9. Discharge lamp according to one of the foregoing
claims, characterized in that the shielding element
is attached to the vessel.

10. Discharge lamp according to claim 8 or 9, charac-
terized in that the shielding element is sealed to the
vessel.

11. Discharge lamp according to one of claims 8-10,
characterized in that the shielding element and the
discharge vessel mutually enclose an air gap.

12. Discharge lamp according to one of the foregoing
claims, characterized in that the discharge vessel
is made of glass.

13. Discharge lamp according to one of the foregoing
claims, characterized in that the discharge lamp
comprises a sleeve surrounding the discharge ves-
sel at least substantially.

14. Discharge lamp according to one of the foregoing
claims, characterized in that the discharge lamp is
a Compact Fluorescent Lamp (CFL).
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