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Description

BACKGROUND OF THE INVENTION

1 FIELD OF THE INVENTION

[0001] The present invention relates to a method of
maintaining a snow surface and an apparatus therefor.

2 DESCRIPTION OF THE RELATED ART

[0002] According to one conventional method (e.g.
the Japanese laid-open utility model gazette No.
63-113866 and U.S.P. 2,676471, to be hereinafter re-
ferred to as conventional method 1) of forming an artifi-
cial snow surface, water and compressed gas (mainly,
air) both sufficiently refrigerated are sprayed through a
nozzle, such that the sprayed mixture is frozen by adi-
abatic expansion at an atmosphere under the freezing
point temperature to be formed into fine ice particles and
then the ice particles are accumulated to form a snow
surface.
[0003] According to another conventional method
known from e.g. the Japenese published patent gazette
No. 61-31393 (to be hereinafter referred to as the con-
ventional method 2), ice cubes are prepared and these
cubes are crushed by means of an ice crusher machine
to be rendered into fine ice particles. Then, these parti-
cles are sprayed around to be accumulated for forming
a snow surface.
[0004] According to a still further conventional method
known from the Japanese laid-open patent gazette No.
56-133566 (to be hereinafter referred to as the conven-
tional method 3), a weter-receiving bank as an ice-mak-
ing bank is constructed along a skiing slope. Under a
below-freezing point temperature, water is frozen on the
ice-making bank to form an ice surface thereon. Then,
this ice surface is crushed off by a crusher into fine ice
particles and concurrently therewith the ice particles are
scattered about onto the skiing slope beside the ice-
making bank to form an artificial snow surface.
[0005] According to a further conventional method (to
be hereinafter referred to as the conventional method
4), an ice layer is formed on a skiing slope by sprinking
water under a below-freezing point temperature. Then,
the formed ice layer is crushed by means of a roller
equipped with a sieving machine driven on the layer to
form the layer into fine ice particles.
[0006] The Japanese PCT-laid-open patent applica-
tion No. 62-503118 (PCT/AU86/00158) discloses a still
further method (to be hereinafter referred to as the con-
ventional method 5). According to this method, mixture
of water and surface-activating agent is stirred to foam.
And, this foam is laid out on a skiiing slope to be frozen
at a below-freezing point temperature. Thereafter, a roll-
er is driven on the frozen foam in order to crush it into
ice particles forming a snow surface.
[0007] The above-identified PCT application disclos-

es a further method (to be hereinafter referred to as the
conventional method 6). According to this method, the
above-described foam generated by stirring the mixture
of the water and surface-activating agent is laid out on
a flexible grating preliminarily refrigerated by a freezer
unit, so that the foam is frozen in the grating. Thereafter,
a roller is passed on the frozen foam to crush it into ice
particles forming a snow surface.
[0008] A further method of forming and maintaining
an artificial snow layer is disclosed in EP 0,508,752,
wherein a refrigerating device is operated to prevent
melting of an artificial snow layer and the humidity of the
atmosphere above the snow layer is controlled by an air
conditioning unit (10) including a temperature control-
ling coil and a single dehumidifier.
[0009] The above-described conventional methods
have drawbacks to be specifically described next.
[0010] The conventional method 1 has the significant
shortcoming of requiring a great amount of energy for
realizing and maintaining the below-freezing point at-
mosphere regardless of the current climate condition.
[0011] The conventional method 2 has the problem of
requiring a great amount of labor and costs for the trans-
port of the ice cubes separately prepared.
[0012] The conventional method 3 has the problem of
requiring a significant amount of space for constructing
the water-receiving surface along the skiing slope. The
conventional method 4 suffers the problem that the roller
often fails to pulvarize the ice layer into sufficiently small
particles. Further, if a fine sieve is used to select fine, i.
e. good ice particles alone, there will occur a great
amount of waste of the unused particles. Conversely, if
a rough sieve is used for the sake of economy, there will
occur significant quality deterioration, i.e. roughness in
the obtained ice particles.
[0013] With the conventional methods 5 and 6, the
snow surface is formed by pulverizing the frozen foam
by means of the roller. Accordingly, the resultant snow
surface tends to be too compacted and hard which pro-
vides a skier with an uncomfortable and unnatural skiing
feel, as compared with a snow surface formed by natural
show.
[0014] The conventional method 5 further suffers the
same problem of the method 1, i.e. the problem of re-
quiring an enormous amount of energy for artificially cre-
ating the below-freezing point atmosphere regardless of
the natural climate.
[0015] Taking the above-described states of the art in-
to consideration, the primary object of the present in-
vention is to provide a method and an apparatus for ef-
fectively maintaining a snow surface.

SUMMARY OF THE INVENTION

[0016] A method of maintaining the artificial snow sur-
face according to the present invention, comprises de-
humidifying air (AT) adjacent above the snow surface
by means of a dehumidifying means to restrict frosting
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of moisture present in said air on said snow surface,
wherein said dehumidifying means includes an adsorp-
tion type dehumidifying unit and a cooling type dehu-
midifying unit, said adsorption type dehumidifying unit
being selectively used when an ambience temperature
is relatively low, said cooling type dehumidifying unit be-
ing selectively used when the ambience temperature is
relatively high.
[0017] In accordance with a further aspect of the in-
vention there is provided an apparatus for maintaining
a snow surface in accordance with the method of the
invention by dehumidifying air adjacent above the snow
surface by dehumidifying means so as to restrict frosting
of moisture present in said air on said snow surface,
wherein said dehumidifying means includes an adsorp-
tion type dehumidifying unit and a cooling type dehu-
midifying unit.
[0018] Functions and effects of this method and ap-
paratus will be described next.
[0019] In conditioning the ambience air present adja-
cent above the snow surface, the method prevents frost-
ing of the air on the snow surface (i.e. transfer of the
heat from the air to the snow, such that the method can
prevent also disadvantageous increase in the load in the
refrigeration of the snow surface. Especially, the refrig-
erating machine inevitably suffers low operation effi-
ciency in refrigerating the snow surface because the
machine has to provide a very low temperature for this
purpose. Therefore, such effective prevention of in-
crease in the load can achieve significant reduction in
the running cost of the system.
[0020] Because an adsorption type dehumidifying de-
vice is used, there occurs increase in the temperature
of the processed air in association with its dehumidifying
operation. This temperature increase can be effectively
utilized for preventing excessive refrigeration of the
snow surface due to absorption of cold from the ambi-
ence air, which tends to occur during the winter season.
Such excessive refrigeration of the snow surface will re-
sult in deterioration in the quality of the snow. Then, the
prevention of excessive refrigeration can provide the
skier with comfortable and smooth skiing feel.
[0021] Further, a cooling type dehumidifying device is
also used as dehumidifying means.
[0022] When this cooling type dehumidifying device
is used, there occurs decrease of the temperature in the
processed air. Accordingly, the device can effectively re-
strict transfer of the heat from the ambience air to the
snow surface, which heat transfer often occurs during
the summer season. Thus, in this case too, the snow
surface can be maintained at good skiing condition
through the prevention of frosting of water content
present in the ambience air on the snow surface, and
further much energy can be saved through prevention
of melting of the snow.
[0023] According to the invention, the adsorption type
dehumidifying device is selectively used when the am-
bience air is at a relatively low temperature and the cool-

ing type dehumidifying device is selectively used when
the air is at a relatively high temperature.
[0024] With this arrangement, the use of the adsorp-
tion type dehumidifying device provides the advantage
of restricting excessive refrigeration of the snow surface
during the winter season while the use of the cooling
type dehumidifying device provides the advantage of re-
stricting the heat transfer from the ambience air to the
snow surface during a warm season. Thus, such selec-
tive use between the two types of dehumidifying devices
can achieve both the comfortable skiing feel and the run-
ning cost reduction.
[0025] Further, it is conceivable to control the humi-
dyfing means so as to equate a vapor pressure of the
snow surface with a vapor pressure of the ambience air.
[0026] With this further arrangement, it becomes pos-
sible to avoid frosting phenomenon on the snow surface
which would otherwise occur when the vapor pressure
of the ambience air is higher than that of the snow sur-
face. In this manner, through the prevention of frosting
on the snow surface-as well as of water-vaporization
from the snow surface both of which impair smoothness
of the snow surface, the snow surface can be main-
tained at a good skiing condition more reliably and ef-
fectively.
[0027] In particular, when the snow surface is gener-
ated by forming a snow layer containing solid particles
of e.g. resin material, with such water-vaporization from
the snow surface, the deterioration in the smoothness
of the snow surface takes place very significantly, since
the soild particles become exposed on the surface to
the ambience. Accordingly, the above-described pre-
vention of water-vaporization from the snow surface will
be very much appreciated in such case.
[0028] Further objects and effects of the invention will
become more apparent from the following more detailed
description of the embodiments of the invention with ref-
erence to the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0029]

Fig. 1 is a view showing a construction of a conven-
tional system of an indoor artificial skiing slope,
Fig. 2 is a partially cutaway plane view of an ice
crushing machine,
Fig. 3 is a front section of the ice crushing machine,
Fig. 4 is an enlarged section of a shaving blade, and
Fig. 5 is a plane view illustrating an operation of the
ice crushing machine,
Figs. 6 and 7 illustrate another ice crushing ma-
chine, with Fig. 6 being a partially cutaway plane
view and Fig. 7 being a front section of the machine,
respectively,
Figs. 8 and 9 illustrate a further ice crushing ma-
chine, with Fig. 8 being a partially cutaway plane
view and Fig. 7 being a front section of the machine,
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respectively,
Figs. 10 and 11 illustrate a still further ice crushing,
machine, with Fig. 10 being a side section and Fig.
11 being a front section of the machine of this em-
bodiment, respectively, and
- Fig. 12 is a view illustrating a system according to
the present invention.

DESCRIPTION OF THE PREFERRED EMBODIMENT

[0030] A preferred embodiment of the present inven-
tion will now be described in details with reference to
Fig.12.
[0031] Fig. 1 shows a construction of a conventional
indoor skiing slope. Reference numeral 1 denotes a
housing. Numeral 2 denotes a sloped floor incorporating
a heat insulating means. Numeral 3 denotes a refriger-
ating-medium pipe embedded substantially over the en-
tire surface of the sloped floor 2. Numeral 4 denotes a
refrigerating machine for refrigerating a refrigerating
medium (brine) to e.g. - 14 to - 22 degrees in Celsius.
Numeral 5 denotes an air-conditioner. Numeral 6 de-
notes a cooling coil (for circulating cooling water at + 5
to + 7 degrees in Celsius. Numeral 7 denotes a dehu-
midifying unit incorporated in the air-conditioner 5. Nu-
meral 8 denotes an air passage for combining an indoor
air AT introduced through an air intake opening 9 with
an outdoor air. introduced an outdoor-air flow passage
10 and introducing this combined air into the air-condi-
tioner 5 and then feeding the conditioned air into the in-
eterior of the housing through an air outlet opening 11.
Numeral 12 denotes an air exhaust passage for ex-
hausting the indoor air AT by an amount corresponding
to the amount of the introduced outdoor air.
[0032] For forming a snow surface 13a, an appropri-
ate amount of water is sprayed over an entire surface
of the sloped floor 2. Then, the sprayed water is frozen
by the refrigerating-medium pipe 3. These operations
are repeated to form a multiplicity of thin ice layers on
the sloped floor 2 until an ice layer 14 having a prede-
termined thickness (a) is obtained.
[0033] The amount of the water sprayed at one time
should be so controlled that the water will immediately
freeze on the sloped floor 2 without falling off the floor.
[0034] Further, the predetermined thickness (a) of the
ice layer 14 preferably ranges between 100 and 150
mm.
[0035] After the formation of the ice layer 14, a self-
propelling type ice crusher machine 15 is driven on the
entire surface of the ice layer 14. As the machine 15
being propelled, the machine 15 shaves a surface of the
ice layer 14 to generate artificial snow consisting of fine
ice particles. At the same time, as the propelling ma-
chine 15 leaves behind the generated artificial snow on
the remain of the ice layer 14, an artificial snow layer 13
is formed on the ice layer 14, such that these layers 13
and 14 together form the snow surface 13a.
[0036] The dimension of the particle of the artificial

snow can be varied through adjustment of a shaving
depth of a rotary shaving blade 18a relative to the ice
layer 14, in order to obtain such snow particle as most
suitable for skiing.
[0037] Depending on the necessity, the ice crusher
machine 15 is driven on the ice layer 14 or on the formed
snow layer 13 while shaving the surface thereof for a
plurality of times. With these repeated operations, the
snow layer 13 gradually increases in its thickenss (here,
the afore-mentioned snow surface denotes such layer
having its air content increased due to the transforma-
tion of the ice into the fine particles in comparison with
the ice layer 14).
[0038] The thickness (b) of the snow layer 13 prefer-
ably ranges between 20 and 50 mm.
[0039] Incidentally, it is conceivable to mix a surface-
activating agent or a water-swelling material in the water
to form the ice layer 14 for the purpose of facilitating the
generation of the aritificial snow by shaving the ice layer.
However, with such mixing material, there occurs reduc-
tion in the heat transmission ratio of the ice layer 14,
which results in decrease in the refrigerating tempera-
ture necessary for the refrigerating-medium pipe 3 to
prevent melting of the snow layer 13 on the ice layer 14.
For this reason, there will inevitably occur increase in
the device costs as well as in the running costs, in ad-
dition to the cost of the mixing material per se.
[0040] Accordingly, it is more economically advanta-
geous if water without such additive is used as the water
to be sprayed for the formation of the ice layer 14.
[0041] If such additive is to be used, such material
should be selected as is inexpensive and as will cause
only minimal reduction in the heat transmitting ratio in
the ice layer 14. Alternately, such reduction in the heat
transmission ratio can be restricted by employing an ad-
ditive consisting of very small particles to reduce the
amount of the air present in the ice layer 14.
[0042] The formation of the ice layer 14 and the pre-
vention of melting of the ice layer 14 and the snow layer
13 are effected by means of refrigeration via the refrig-
erating-medium pipe 3 as described above. In this con-
nection, if the ambience temperature (i.e. the outdoor
air in this embodiment) is relatively high and a large
amount of heat can enter the housing (mainly during the
summer season), a cooling coil 6 is operated to cool the
indoor air to provide skiers with comfortable atmosphere
as well as to help the refrigerating-medium pipe 3 to pre-
vent melting of the snow surface 13a.
[0043] In conditioning the indoor air AT, in addition to
the cooling of the air AT by means of the cooling coil 6
when the ambient temperature is high, because the in-
door air AT becomes moist by the breaths of the skiers
and by the introduction of new outdoor air, the dehumid-
ifying unit 7 is operated to dehumidify the moisted indoor
air AT so as to maintain the dew point of the indoor air
AT below the temperature of the snow surface 13a rang-
ing between - 2 and - 3 degrees in Celsius thereby to
maintain good skiing condition of the snow surface 13a.
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[0044] The construction of the ice crusher machine 15
will be particularly described with reference to Figs. 2
and 4.
[0045] The machine 15 includes a machine body 15a
mounting a pair of right and left sledges 16 and a pair
of right and left propelling wheels 17 as a propelling
means for propelling the machine body 15a on the ice
layer 14 or the snow surface 13a. This propelling means
need not be mounted to the machine body 15a. Instead,
it is conceivable to propel the machine body 15a by
means of a separate propelling means. Further, to a low-
er portion of the machine body 15a, there are attached
rotary shaving blades 18A as a blade means for shaving
the surface of the snow surface 14.
[0046] The propelling wheels 17 serve to propel the
machine body 15a straightway when these wheels 17
are rotated at a same speed in a same direction. Also,
when these wheels 17 are rotated at different speeds or
directions, these wheels 17 serve to steer the machine
body 15a.
[0047] The plurality of shaving blades 18A are ar-
ranged in a radial pattern on a lower face of a rotary disc
rotatable about a vertical axis P extending substantially
normal to the ice layer 14. As these blades 18A are driv-
en to rotate via the rotary disc 19 by a motor 20, the
rotating blades 18A shave or cut the surface of the ice
layer 14 by a certain depth and the cut ice as artificial
snow is sent radially outwards to be left on the remain
of the ice layer 14.
[0048] A blade edge 18a formed at a lower edge of
each shaving blade 18A is inclined with an outer portion
thereof relative to the radius of the rotary disc 19 being
formed higher than an inner portion, such that the blade
edge 18a when used shaves the ice layer 14 with an
inclination relative to the direction of the thickenss of this
ice layer 14. With this arrangement in operation, the in-
clined blade edges 18a cut deeper at the lower sides
thereof. As a result, the blade edges 18a can cut deep
with one shaving action thereby to efficiently generate
a large amount of artificial snow.
[0049] Incidentally, the angle (A) of the inclination (i.
e. the inclination angle provided for smooth sending of
the generated artificial snow outwards relative to the ra-
dius of the rotary disc 19) between the radius of the ro-
tary disc 19 and the shaving blade 18A preferably rang-
es between 15 and 25 degrees. Further, the scooping
angle (B) of the shaving blade 18A preferably ranges
between 20 and 40 degrees. The clearance angle (C)
of the shaving blade 18A preferably ranges between 5
and 10 degrees.
[0050] The shaving blades 18A are replaceable when
necessary. Also, at a center of the radial pattern ar-
rangement of the shaving blades 18A, there is attached
a cylinder member 21 for preventing intrusion and re-
sultant clogging of the generated artificial snow.
[0051] The rotation speed of the rotary disc 19 is ad-
justable by an inverter control on the motor 20. Through
this adjustment of the rotation speed, the quality of the

artificial snow is adjusted.
[0052] The above-described ice crusher machine 15
is operated by a wireless remote control operation ef-
fected from an indoor monitor room R. By this remote
control operation, the shaving blades 18A are driven at
a predetermined speed to shave the surface of the ice
layer 14 while the machine 15 is propelled at a prede-
termined propelling speed over the entire surface of the
ice layer 14 or the snow surface 13a, thereby to form a
large area of the snow layer 13 having a predetermined
thickenss (b) which consequently forms the snow sur-
face 13a (i.e. skiing slope).
[0053] Some other embodiments will be specifically
described next.

(a) The refrigerating means incorporated in the floor
2 is not limited to the brine refrigerating-medium
pipe 3. Various other types of refrigerating systems
can be employed. For instance, it is conceivable to
employ such refrigerating system as freezes and
prevents melting of the snow surface 13a by refrig-
erating the air immediately above the snow surface
13a.

(b) As mentioned hereinbefore, the water to be
sprayed over the floor 2 to form the ice layer 14 ther-
eon can contain various kids of additives depending
on the convenience.

(c) The ice crusher machine for shaving the surface
of the ice layer 14 to form the artificial snow consist-
ing of fine ice particles is not limited to the self-pro-
pelling type ice crusher machine 15 disclosed in the
foregoing embodiment. It is possible to employ oth-
er types of machines, one of which will be particu-
larly described later.

(d) The method of forming an artificial snow surface
can be used also for forming an artificial snow sur-
face outdoors.

(e) The snow surface 13a to be formed by the meth-
od of the invention is not limited to the above-de-
scribed snow surface sloped in one direction. In-
stead, it is also possible to form a snow surface with
many ups and downs for use in the practice of the
Nordic type skiiing or a flat snow surface.

(f) With respect to the construction of the ice crusher
machine of the invention, the foregoing embodi-
ment dislcoses the propelling means for propelling
the machine body 15a comprised of the combina-
tion of the sledges 16 and the propelling wheels 17.
Instead, the propelling means can be a crawler type
propelling device. Further, the machine can be of a
manually propelled type instead of the self-pro-
pelled type disclosed in the foregoing embodiment.
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(g) In the ice crusher machine, the shaving blades
for shaving the surface of the ice layer 14 can be of
various types to be described next.

(i) As shown in Figs. 6 and 7, a cylinder member
22 is coaxially attached to the lower face of the
rotary disc 19 which is similar to the one used
in the foregoing embodiment. On an outer pe-
riphery of this cylinder member 22, there are
attached a plurality of shaving blades 18B hav-
ing blade edges 18b extending outwards along
the radius of the disc 19. The motor 20 is used
for rotating the rotary disc 19 so that the blades
18B cut the ice layer 14 in the direction normal
to the direction of the thickness of the layer 14
(i.e. the direction in parallel with the propelling
direction of the machine body 15a). Further,
with this shaving, the generated artificial snow
is sent outwards relative to the radius of the ro-
tary disc 19 to be left on the ice layer 14.

A reference numeral 23 denotes a bottom
plate for closing a lower terminal end of the cyl-
inder member 22 for preventing intrusion and
resultant clogging of the generated artificial
snow in the member 22.

In the above-described construction of this
further embodiment, the scooping angle (D) of
the shaving blade 18B preferably ranges be-
tween 20 and 40 degrees.
(ii) As shown in Figs. 8 and 9, as auxiliary shav-
ing blades, a pair of shaving blades 18A (sub-
stantially the same as those in the first embod-
iment) having downwardly oriented blade edg-
es 18a are attached with 180 degree displace-
ment therebetween to the lower face of the ro-
tary disc 19. In addition, as main shaving
blades, a plurality of shaving blades 18B having
shaving edges 18b extending radially outwards
are attached to the lower face of the rotary disc
19 adjacent the outer periphery of the disc 19.
In operation, as the auxiliary shaving blades
18A cut the ice layer 14 along its thickness to
support sinking movements of the main blades
18B into the surface of the ice layer 14, the main
blades 18B cut the ice layer 14 in the direction
normal to the thickness direction of the layer 14
(i.e. in parallel with the propelling direction of
the machine body 15a). In association with the
shaving actions of the blades, the generated ar-
tificial snow is sent outwards (i.e. rearwardly of
the machine body 15a relative to the propelling
direction of the machine body 15a) to be left on
the remain of the ice layer 14.
(iii) As shown in Figs. 10 and 11, the plurality of
shaving blades 18A are attached to a rotary
drum 24 rotatable about an axis Q extending
substantially in parallel with the ice layer 14, so
that the blades 18A rotate about the axis Q to

shave the surface of the ice layer 14.
A reference numeral 25 denotes a handle

for an operator.

(h) An embodiment of the inventions method of
maintaing the snow surface will be particularly de-
scribed next.

As shown in Fig. 12, the system includes an ad-
sorption type dehumidifying unit 28 and a damper
mechanism 33 for selectively providing two condi-
tions, i.e. a condition for causing the combined air
comprised of the indoor air AT introduced through
the air intake opening 10 and the outdoor air to pass
through the air-conditioner 5 and a further condition
for causing the combined air to pass through the
dehumidifying unit 28.

Melting of the snow surface 13a is restricted by
maintaining the snow surface 13a at a predeter-
mined low temperature (ts) (e.g. - 2 to - 3 degrees
in Celsius) throughout the year through the refrig-
eration by the refrigerating-medium pipe 3 on the
ice layer 14 and the snow layer 13. With this, the
snow surface 13a can be maintained at a good ski-
ing condition. Further, if the ambience temperature
(the outdoor temperature in the present case) is rel-
atively high and a large amount of heat tends to en-
ter the building interior (mainly in the summer sea-
son), the cooling coil 6 is operated with the damper
mechanism 33 being switched over for the air pas-
sage through air-conditioner 5, thereby to provide
comfortable indoor atmosphere for the skiers and
also to restrict melting of the snow surface 13a in
cooperation with the refrigeration by the refrigerat-
ing-medium pipe 3.

In conditioning the indoor air AT, in addition to
the cooling of the air AT by means of the cooling coil
6 when the ambient temperature is high, because
the indoor air AT becomes moist by the breaths of
the skiers and by the introduction of new outdoor
air, with the damper mechanism 33 switched over
for the air passage through the air-conditioner 5, the
cooling type dehumidifying unit 7 is operated to de-
humidify the moisted indoor air AT. Alternately, the
adsorption type dehumidifying unit 28 is operated
with the damper mechanism 33 being switched over
for the air passage through this unit 28. In either
case, the operation is effected so as to maintain the
dew point (tp) of the indoor air AT below the tem-
perature (ts) of the snow surface 13a (i.e. to main-
tain the condition: tp % ts, in other words, to main-
tain the vapor pressure of the indoor air AT lower
than the vapor pressure of the snow surface 13a),
thereby to avoid frosting of the moist on the snow
surface 13a consequently to maintain a good skiing
condition of the snow surface 13a.

The selective uses of the cooling type dehumid-
ifying unit 7 7 and the adsorption type dehumidifying
unit 28 will be particularly described next.
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The cooling type dehumidifying unit 7 operable
to cool the processed air while dehumidifying it is
used when the ambience temperature is high and
a large amount of heat tends to enter the building
interior (mainly during the summer season), so that
the cooled and dehumidified air is effectively used
for maintaining comfortable indoor atmosphere by
restricting intrusion of the heat into the interior. Fur-
ther, this type of dehumidifying unit is used also for
restricting transfer of the heat from the indoor air AT
to the snow surface 13a thus aiding the prevention
of melting of the snow surface 13a.

Incidentally, in the operation of the air-condi-
tioner 5, on some occasions, both the cooling type
dehumidifying unit 7 and the cooling coil 6 are op-
erated; and on other occasions, only one of these
is operated, depending on the particular tempera-
ture load and humidity load present.

In contrast to the above-described cooling type
dehumidifying unit 7, the adsorption type dehumid-
ifying unit 28 in which there occurs increase in the
processed air in association with the dehumidifying
operation is used when the ambience temperature
is low (mainly during the winter season) so as to
effectively utilize the air temperature rise associat-
ed with the dehumidifying operation for restricting
excessive reduction in the indoor air temperature
thereby to maintain comfortable indoor atmos-
phere.

Refering more particularly to the dehumidifying
operation, in this dehumidifying operation by either
the cooling type dehumidfying unit 7 or the adsorp-
tion type dehumidifying unit 28, the unit is so con-
trolled as to equate the vapor pressure of the snow
surface 13a with the vapor pressure of the indoor
air AT. With this further arrangement, it becomes
possible to restrict both frosting on the snow surface
and water-vaporization from the snow surface
which impair smoothness of the snow surface.

Another unillustrated refrigerating machine
than the refrigerating machine 4 is connected to the
cooling coil 6 of the air-conditioner 5. More particu-
larly, the use of the aforementioned refrigerating
machine 4 which does no have a good coefficient
of performance because of the requirement for pro-
ducing a very low temperature for preventing of
melting of the ice layer 14 and the snow layer 13 is
limited for this purpose of refrigerating the ice layer
14 and the snow layer 13, so that this refrigerating
machine 4 can be of a relatively small capacity to
save energy consumption.

(j) Instead of dehumidifying the entirety of the indoor
air AT as described in the foregoing embodiments,
it is also conceivable to dehumidify only a portion of
the air present within an appropriate altitude range
from the snow surface 13a.

(k) The snow surface 13a can be formed of the ar-
tificial snow generated by the various methods de-
scribed hereinbefore and can also be formed of nat-
ural snow.

(l) The use of the snow surface formed by the meth-
od of the present invention is not limited to the use
of skiing. The surface can be used for any other ap-
plication.

Claims

1. A method of maintaining a snow surface (13a) hav-
ing the step of dehumidifying air (AT) adjacent
above the snow surface by means of a dehumidify-
ing means (7,28) to restrict frosting of moisture
present in said air on said snow surface, wherein
said dehumidifying means includes an adsorption
type dehumidifying unit (28) and a cooling type de-
humidifying unit (7), said adsorption type dehumid-
ifying unit (28) being selectively used when an am-
bience temperature is relatively low, said cooling
type dehumidifying unit (7) being selectively used
when the ambience temperature is relatively high.

2. A method as claimed in claim 1, wherein in said de-
humidifying step, said dehumidifying means is so
controlled as to substantially equate a vapor pres-
sure of the snow surface (13a) with a water-vapor-
ization pressure of the air.

3. An apparatus for maintaining a snow surface in ac-
cordance with the method of claim 1 or 2 by dehu-
midifying air adjacent above the snow surface by
dehumidifying means so as to restrict frosting of
moisture present in said air on said snow surface,
wherein said dehumidifying means includes an ad-
sorption type dehumidifying unit (28) and a cooling
type dehumidifying unit (7) connected in parallel.

4. An apparatus as claimed in claim 3, wherein said
snow surface (13a) is disposed inside a housing (1),
and the apparatus further includes a damper mech-
anism (33) for selectively providing a condition for
causing combined air comprised of the indoor air
(AT) and outdoor air to pass through said adsorption
type dehumidifying unit (28) and a further condition
for causing the combined air to pass through an air
conditioner (5) having said cooling type dehumidi-
fying unit (7).

Patentansprüche

1. Verfahren zur Erhaltung einer Schneeoberfläche
(13a) mit folgenden Schritten:
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Entfeuchten von oberhalb der Schneeoberflä-
che benachbarter Luft (AT) mittels eines Ent-
feuchtungsmittels (7, 28) um das Ausfrieren
von in der Luft vorhandener Feuchtigkeit auf
diese Schneeoberfläche zu beschränken, wo-
bei das genannte Entfeuchtungsmittel eine
Entfeuchtungseinheit (28) vom Adsorptionstyp
und eine Entfeuchtungseinheit (7) vom Küh-
lungstyp beinhaltet, wobei die genannte Ent-
feuchtungseinheit (28) vom Absorptionstyp
wahlweise benutzt wird, wenn die Umgebungs-
temperatur relativ niedrig ist und die genannte
Entfeuchtungseinheit (7) vom Kühlungstyp
wahlweise benutzt wird, wenn die Umgebungs-
temperatur relativ hoch ist.

2. Verfahren nach Anspruch 1, wobei bei dem genann-
ten Entfeuchtungsschritt das genannte Entfeuch-
tungsmittel so gesteuert wird, dass es einen Dampf-
druck der Schneeoberfläche (13a) mit einem Was-
serverdampfungsdruck der Luft im Wesentlichen
ausgleicht.

3. Vorrichtung zur Erhaltung einer Schneeoberfläche
gemäß einem Verfahren mit den Merkmalen des
Anspruchs 1 oder 2 durch Entfeuchten von ober-
halb der Schneeoberfläche benachbarter Luft
durch Entfeuchtungsmittel um so das Ausfrieren
von in dieser Luft vorhandener Feuchtigkeit auf die
genannte Schneeoberfläche zu beschränken, wo-
bei das genannte Entfeuchtungsmittel eine Ent-
feuchtungseinheit (28) vom Absorptionstyp und ei-
ne Entfeuchtungseineheit (7) vom Kühlungstyp be-
inhaltet, die parallel geschaltet sind.

4. Vorrichtung nach Anspruch 3, wobei die genannte
Schneeoberfläche (13a) in einem Gebäude (1) an-
geordnet ist und wobei die Vorrichtung weiterhin ei-
nen Dämpfermechanismus (33) aufweist, um wahl-
weise einen Zustand, in dem zusammengesetzte
Luft, die Innenluft (AT) und Außenluft beinhaltet,
durch die genannte Entfeuchtungseinheit (28) vom
Absorptionstyp fließt, oder einen weiteren Zustand,
in dem die zusammengesetzte Luft durch ein Kli-
maaggregat (5) mit der Entfeuchtungseinheit (7)
vom Kühlungstyp fließt, herzustellen.

Revendications

1. Procédé de maintien d'une surface de neige (13a)
comportant l'étape consistant à déshumidifier l'air
(AT) adjacent au-dessus de la surface de neige par
l'intermédiaire de moyens de déshumidification (7,
28) destinés à limiter le givrage de l'humidité pré-
sente dans ledit air sur ladite surface de neige, dans
lequel lesdits moyens de déshumidification com-
portent une unité de déshumidification de type à ad-

sorption (28) et une unité de déshumidification de
type refroidissante (7), ladite unité de déshumidifi-
cation de type à adsorption (28) étant utilisée de
manière sélective lorsque la température ambiante
est relativement faible, ladite unité de déshumidifi-
cation de type refroidissante (7) étant utilisée de
manière sélective lorsque la température ambiante
est relativement élevée.

2. Procédé selon la revendication 1, dans lequel dans
ladite étape de déshumidification, lesdits moyens
de déshumidification sont commandés de manière
à faire coïncider sensiblement la pression de va-
peur de la surface de neige (13a) avec la pression
de vaporisation d'eau de l'air.

3. Dispositif pour maintenir une surface de neige con-
formément au procédé selon la revendication 1 ou
2, en déshumidifiant l'air adjacent au-dessus de la
surface de neige par l'intermédiaire de moyens de
déshumidification de manière à limiter le givrage de
l'humidité présente dans ledit air sur ladite surface
de neige, dans lequel lesdits moyens de déshumi-
dification comportent une unité de déshumidifica-
tion de type à adsorption (28) et une unité de dés-
humidification de type refroidissante (7) connec-
tées en parallèle.

4. Dispositif selon la revendication 3, dans lequel la-
dite surface de neige (13a) est disposée à l'intérieur
d'un boîtier (1), et le dispositif comporte de plus un
mécanisme d'amortissement (33) pour fournir de
manière sélective un état destiné à amener ledit air
combiné constitué de l'air intérieur (AT) et de l'air
extérieur à passer à travers ladite unité de déshu-
midification de type à adsorption (28) et un état sup-
plémentaire pour amener l'air combiné à travers un
climatiseur (5) ayant ladite unité de déshumidifica-
tion de type refroidissante (7).
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