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equi pnent ., For skiing and other winter sports activities it has been
iproposed to nake real snow. by artificial means in order to provide the
surface for engaging in such activities whkr™ nat urally produced snow cover
IS |nadequate or absent. However it.has been found that when equi pment

whi has successful | produced snow cover outdoors is tried in an encl osed
spat | . cusNOW MARIR passaaaaduct i on has been unsatisfactory. In some
cases al t housHl & NDNYERE] SR CRe 1 EEB It NUNGGSYr showasaRithy bgeiphenta bri ef
duration and is insufficient for formng a layer for skiing etc. It has
been proposed in U S. Patent 3,250,530 to provide tunnels in which
artificial <o skiihg |aridl dbhert wigiter aspatis yaetivitibdsskit rigas abelent y.
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probl enms encountere WI snow nmaki ng i.n confined or e osed spaces
Accor di ng t Aorevespdd: bast I*@#Ihvéﬁ!lpén thak eWnpr%‘W%IE’Geﬁtné'{m ohas
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it the envelope, ndlntar ning yoof arr inh the
terrper at ur e insuSficient n@oanﬂomagrel hayer fomiskiingfebelow 100% during
snow naki ng, d| schar gi ng water

It has been proposed in U.S. Patent 3,250,530 to provide
tunnels in which artificial snow may be laid down to give an
all yéar round skiing facility. For this purpose air
conditioning and temperature controlling facilities are
- proposed. However the teaching of this patent is
insufficient to enable prolonged snow generation to be
achieved. '

An object of the invention is to provide snow making equipment
which overcomes the problems encountered with snow making in
" confined or enclosed spaces. '

According to one aspect of the invention there is provided a
method of making snow within a confined envelope of cold air
wherein the envelope is defined by a building structure and is
confined within the building structure, the envelope defining
a surface on which the snow is to be deposited, the method
comprising cooling the air in the internal space of the
envelope bel_ow_the freezing point of water by introducing cold
dry air into the envelope, maintaining a body of air in the
envelope at a temperature below freezing and at a relative
humidity of below 100% during snow making, di'char,.'ging water



-2- droplets with a flow of gas into the body of air so that the wafer-~
droplets are transformed into snow in said body of air and are received on
said surface, the discharge of air into tr _envel ope being separate from
the di scharge of gas with the water droplefs, the cold, dry air being
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100% during snow making, discharging water droplets with a
flow of air into the body of air so that the water droplets .
are transforxl_n'ed' into snow in said body of air and are received
on said surface, there being at least two discharges of air
into the envelope, air being discharged with the water, and
cold, dry air being discharged into the body of" air in the R
envelope at least during snow making, the method further -_
comprising using refrigeration means and thermal storage
means, the thermal storage means inéluding_ a mass of cold : o
material, cooled by the re_frigération means, to provide a .
source for cool:'._hg at least the cold, dry air discharged into,
~ the body of air. '

According to another aspect of the invention there is provided
snow making equipment for making snow. within an envelope of
cold air defi.ne_d by a building structure, the envelope.
defining a surface on which the snow is to be deposited, which
equipment comprises spray _generatihg' means for directing a
flow of water droplets and gas into the envelope, air cooling
and drying means for directing cold, dry air into the body of
‘air in _sa_id erive_lo.pe at least during operation of said spi'ay



Equipnent-conprises spray generating reans for directing a flow of water
droplets and gas into the envelope, air cooling and drying neans for
directing cold, dry air into the body of airsin said envelope at |east
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’ surface on which the snow is to be deposited, which equipment

comprises spray generating means for directing a flow of water

droplets and air into the envelope, air cooling and drying

means for directing cold, dry air into the body of air in said

envelope at least during operation of said spray generating

means, the air cooling and drying means providing cold air for

introduction into said envelope independently of air

' discharged from the spray generating means, refrigeration

means for cooling at least the air provided by the air cooling

and drying means so that air is maintained in the envelope

Y during snow making at a temperature below the freezing point

of water and at a relative humidity of less than 100% to

enable prolonged snow making to take place, whereby discharge

of the water droplets from said generating means into the

cold, dry air in the envelope causes snow to form and the snow

is received on said surface, the equipment further comprising

thermal storage means in communication with said refrigeration

means whereby the thermal storage means is cooled and provides

a thermal store for the air cooling and drying means, the

thermal store comprising a mass of material with thermal

retention properties.



of the water droplets fromsaid generatirng neans into the cold, dry air in
t he envel ope causes snow to formand the snow is received on said surface,
t he equi pment  further conprising thermal storage means in conmunication.

with said refrigerati on neans whereby the fhernal storage neans is cool ed
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The thermal storage means may take any convenient form.
Preferably the refrigeration means utilises a secondary
coolant, for example methylene chloride, which is cooled in
a heat exchanger refrigeration cycle and the coolant is
used to cool a mass of material of felatively high specific
heat and conductivity. Alternatively a relatively large mass
of coolant is employed which acts as the thermal storage
means.

When the thermal storage means utilises a mass of material
the material is cooled by the coolant and the material . may
form a base on which a _layér of snow is received.
Accordingly the base may be inclined to the horizontal to
provide a surface for receiving the snow for skiing etc.
The mass of material may include alumina in particles bound
by ice or contained within other solid material such as

cement to provide a solid base.

The mass of material thereby forms a cold base for the snow

to help to prevent it from melting.

Alternatively or in addition the base is provided by
insulating material to help in preventing the snow from

melting.



cooling capacity of the refrigerati'on neans with the cooling requirenents
of snow nmaki ng, the cooling requirenents being high during this

operation. |In practice it has been found that the cooling capacity of
the refrigeration nmeans may be of the order of 1/8 - 1/20 of the
maxi mum = cool.i ng requirenent. Prgfé{@bly the coolant from the -,

refrigeration neans is passed in“~ heat exchange relationship wth 7,

the nass of material of the thermal storage neans The snow generation =~ -
nmeans may take the formof an air discharge and a water discharge nozzle,
the water being discharged in fine droplets into the flow of air, or air
and water may be di scharged together through the same nozzle. Preferably
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.of the order of 1/8 - 1/20 of the maximum cooling

requirement.

Preferably the coolant from the refrigeration means is
' passed in heat exchange relationship with the ‘mass of
material of the thermal storage means . ' |

The snow generetion means may take the form of an air
discharge and.a water diecharge nozzle, the water being
.discharged in fine droplets into the flow of air, or air and
- water may be discharged together through the same nozzle.
bods of
PreFerably the[alr is kept at a temperature of below =2° C or
less by discharging cooled and dried air into the envelope
during discharge of the water. Conveniently the air is
recirculated from the envelope and over cooling means before
discharge back into the envelope. Alternatively the coolihg
means may be contained within the envelope with fans
provided to pass air over the cooling and drying means.

The cooling means preferably includes thermal storege means
maintained at a cold temperature in the range.-5°c'to -30‘0;
conveniently 'aboutr-20°c, but the temperature of the thermal
storage means rises during the snow making operation since



in which: Fig. 1 is a schematic plan view of snow maki ng equi prent for

i ndoor snow making, Fig. 2 is a sectional side elevation of the equi pnent
iof Fig. 1, Fig.3 shows schematically a nodified version of the arrangenent
of Figs.. 1 and 2. Referring to the dgawi ngs snow neking equi pment is.shown
which is installed in a building defining an air envel ope in which snowis
toLQe formed. The building my be of any conveni ent size and shape and in
the"illustrated arrangenent the building is showmn at 10 and is insul ated
and of generally -rectangular shape in_plan and cross. section. A
surface tthee xefeigarationowmeansdan weigh the thermak akoragpesmeans
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ends in an_ upper platform 13 and a |ower run off area 14 respectively. At
one end &f t Hehe URYSERMaANZING COQLInF | 9F akedRrArn WReSy STOYW dRakiRgedis
snow. Thezsidqcs1deel.s formed over its sloping part by a structure 15
suitably supported and, as will be described, incorporating a thernal
store. The volunme V of the building over the surface 12 constitutes the air
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and is ar aqﬁ;d_to.f m snow.and diyect it as_it is fornmed.,onto, the surface
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17 may beiemt asly onwaleolfuiekdmpd ealam@ winch stefeeented to hawhitawongs
fixed and _to_djrect the snow downwards to the surface 12. Mre than/such
machi ne &%/%ﬁ??ﬂbvided. As an alternative the surface 12 may be | ocated on
the ground surface when the ground contours are suitably sl oped.

'\?, Fig. 1 is a schematic plan view of snow making equipment for -
indoor snow making, '

Fig. 2 is a sectional side elevation of the equipment of
Fig. 1,

Fig.3 shows schematically a modified version of
the arrangement of Figs. 1 and 2.

Referring to the drawings snow making equipment is shown
which is installed in a building defining an air envelope~in
. _ which snow is to be formed. The-building may be of any
_ ~/ convenient size and shape and in the illustrated arrangement
the building is shown at 10 and is insulated and of
generally rectangular shape in plan and cross section. A
surface to be covered in snow is shown at 12 and the surface
slopes downwards from its upper end 12A to its lower end 12B
terminating at the ends in an upper platform 13.and a lower
run off area 14 respectively. At one end of the run off

area 14 is a gully and drain area 16 for melted snow.

The surface 12 1is formed over 1its sloping part by a
structure 15 suitably supported and; as will be described,
incorporating a thermal store. The volume V of the

'buildiné over the surface 12 constitutes the air envelope.
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The snow making machine 17 is suppliéd with water and with cool ed air which
may be dried. The machine directs cold water supplied by a punp 39 from
nozzl es (not shown) and air froma fan or air conpressor 24 (Fig.3) in , .
known manner to produce a pattern ofQwater and air which creates a plune of ‘
air and entrained small water droplels which formas snow for deposition ong
the surface 12. In order to create the conditions which enable the water-3_
and air to beconme snow during discharge certain characteristics should '
prevail and be maintained in the building. Thus the air within the

bui |l di ng should be kept below [err] and preferably at between [err] and
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externthMaCQM@ RAYFPBRALHovEdg.26 receives cool ant for cooling tfirough an
inl et condui & 29 and thée cool ant | eaves through an outlet 30. The cold

coolant at, for exanple, [err] is punped by punp 31 to a thermal storage
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havi ng | ongi tudi nal _or header portions 33 interconnected by transverse 7
portions und | SVEERCE ¥, e ground contours are suitably sloped.

The snow making machine 17 is supplied with water and with
cooled air which may be dried. The machine directs cold
water supplied by a pump 39 from nozzles (not shown) and air
from a fan or'air compressor 24 (Fig.3) in known manner to
produce a pattern of water and air which creates a plume of
air and entrained small water droplets which form as snow
for deposition on the surface 12.

In order to create the conditions which enable the water and
air to become snow during discharge certain characteristics _
should prevail and be maintained in the building. o/

Thus the air within the building should be kept below_f0°C
and preferably at between -2°C and -10°C during snow making.
‘This is achieved by providing fans 20 which pass air from -
' within the envelope .in heat exchange relationship with
coolant supplied to each fan 20 along coolaht' ducts 21.
Normally after snow discharge has ceased the air in the
building can be allowed to rise to a temperature no higher
‘than say =-1°C. '

aAir for the snow 'making machine 17 is . supplied from a

' compressor 24, which—may—inciudean—air—dryingdeviee 23+



pi pe.33B connects with a pipe 35 which-carries the coolant to the fans 20

t hr.ough the cool ant ducts 21 and with a pi pe 37 which connects through a
control. valve 43 (Fig.3) to the conduit 29. The fans 20 pass air fromthe
space V over coils which can be cool ed either by cool ant from evapor at or
26, by direct expansion of refrigerant_ from condenser 27, or by a separate
cold air supply, and air fromthese coils may be sllghtly reheated in order
to ﬁrOV|de a suitable level of dryness so as to nmaintain the humdity of
the body of air in the envel ope at |l ess than 100% In the ther mal st orage
systemthe pipes 33 and 34 are enbedded in a suitable material 36 with
relatively high thermal conductivity and specific heat, for exanple
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CO”"”“OﬁﬁﬁéJ‘%fE%%S@QeHa9§£§°Tgn8§tudina1 or header portions 33
interconnected by transverse portions 34. A return header
pipe 33B connects with a pipe 35 which carries the coolant
to the fans 20 through the coolant ducts 21 and with a pipe
37 which connects through a control valve 43 (Fig.3) to the
conduit 29.

The fans 20 pass air from the space V over coils which can
be cooled either by coolant from evaporator'zs; by direct
expansion of refrigerant from condenser 27, or by a separate
cold air supply, and air from these coils may be slightly
U - reheated in order to provide a suitable level of dryness so
| as to maintain the humidity of the body of air in the
envelope at less than 100%.

In the thermal storage system the pipes 33 and 34 are
embedded in a suitable material 36 with relatively high

| thermal'conductivity and specific heat, for example .
particulate activated alumina (aluminium oxide) or even ice,
which lies on an insulated surface of, for example,
polystyrene slab. In operation the snow is laid on the
.activated alumina layer or other material which is kept cold
by the coolant. The alumina layer may be embedded in ice or
bonded together with cemént or concrete such that its



say 2 hrs or nore to provide a |layer® of'*snow over a portion of the surface
12. Thereafter after recooling the thermal storage means a further.|ayer
of snow over another portion of the surface 12 can be supplied so that .a

I ayer over the whole surface is built up progressively and can be

mai nt ai ned over | engthy. periods, it{(paly bei ng necessary to work the layers.

of snow fromtine to tine to provide a clean surface [ayer of snow. Wateriy

for the snow generator 17 is supplied fromthe mains supply through a tank

38 to a punp 39 and then to the nachine 17 and the rate of supply of water:
to the machine 17 can be contropll ed, accordi,ng t e desired, rate of
generat|§h36ﬂa§n6®ndﬂﬁﬁivﬁ?yth% pajptainggoeqd F%Wihﬁ éﬁ
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refr'gerﬁBkﬁBga@Hﬂ“ﬁ%ﬁ?%oégde&2cbﬁt£hﬁ8usly for extended periods of
say 2 hrs or more to provide a layer of snow over a portion
of the surface 12. Thereafter after recooling the thermal
storage means a further layer of snow over”another .
portion of the surface 12 can be supplied so that a_layer'
over the whole surface is built up progressively and can be
maintained ovet lengthy periods, it only being necessary to
work the layer of snow from time to time to provide a_clean-

surface layer of snow.

Water for the snow generator 17 is supplled from the mains
supply through a tank 38 to a pump 39 and then to the
machine 17 and the rate of supply of water to the machine 17
can be controlled accordlng to the desired rate of
generation of snow. Water in the tank is cooled preferably
by a supplementary refrigeration compressor 41 and condenser
42 arrangement (Fig. 3). '

After a snow making operation is,completed the coolihg'_ )
requirement of the envelope is reduced since it is only :
reqﬁired to maintain a low temperature in the body of air. -
consistent with preventing the snow from melting. During ’
snow making the latent heat produced during snow formation
is greater, hence the provision of the,thermal storage which
enables a relatively low capacity refrigeretiOn unit to



arranged so that it may provide the necessary cooling requirenent of the
fans 20 for exanple during a non-snowraki ng period. For this purpose the
@arrangenment is coupled to the air supply heat exchange arrangenent of the
flans 20, as shown in Fig. 3. Instead of .the snow making machine 17 being
ground nounted it may be carried gn a gantry (not shown) nounted above
the slope and arranged-to follow T M ne of the slope at a predeterm ned
di sfance above the slope 12. -The machine 17 may be arranged to be wﬁthd%ﬁgn

fromthe envelope to enabl e i nt enapge dy i ce renbuah téndakenpllat
struct ur &4 |sQﬁ?@?ﬁkﬁbf?‘%%?ﬁﬁategﬁbn 18 AfRder si de and any spac

bel ow t hgeagrhst weridddi sed for support services or for housing other
associated facilities. The space or other areas may be heated by the
heat generated by the refrigeration means condenser unit and to this end

all or Bheoricoalinigt heffeat gduringedonegnbe miakhied pericis asay be
necessary. Pr. re,  flui t : .and hum dity sen ' he
bui | di ngbEONIOEE ArrhidhereRaft el FREEAELHRE B0 AESS PhiFH BHY Sdah
control agazclireictadefrdmuratseparate farntor éheatiixf gotoridesheiwtimm and
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I nventi o%ﬁls?' ﬁlgglgiqu'n%‘géﬁg% h%. rélﬁ%ﬁf g?%o%mg%ggg)?c quj! operéz}{eléoér?%an be
fol | onedandseondgnsen axkapgerenhodl codérofafigrevdi silidich Yaerthabvi ded: -
Snowneki 0o BaeRdnt agl%p%éoﬁetﬁe IsnSY! ﬁﬂﬁ RlatL} hﬁurt%h&%. The .
gr oom ng/ mai ntenance hours Conditionihg the air 1n the envel ope prior
t o snownfRPRememdiary refrigeration arrangement 41, 42 is also
N\, _ arranged so that it may provide the necessary cooling
requirement of the fans 20 for example during a _
non-snowmaking period. For this purpose the arrangement is
coupled to the air supply heat exchange arrangement of the

fans 20, as shown in Fig. 3.

Instead of the snow making machine 17 being ground mounted
it may be carried on a gantry (not shown) mounted above £he
slope and arranged to follow the line of the slope at a
predetermined distance above the slope 12. The machine 17
may be arranged to be withdrawn from the enveiope to enable
maiptenance and ice removal to take place. . |

The structure 15 is preferably insulated on its _undersi&e
and any space below the structure utilised for support
services or for housing other associated facilities. The
space or other areas may be heated by the heat generated by
- the refrigeration means condenser unit and to this end all
or a portion of the heat generated may be stored for use as-

necessary.

- Pressure, fluid flow, temperature:and humidity sensors in
the building, valves and other control means are provided to
monitor and control each of the functions to ensure

-Satisfactory operation and maintenance of the equipment.



In this exanple it will be seen that*20"-hours is provided for recharging
the thernmal store. Any snow renoved fromthe envel ope can be used to cool
the water in the storage tank 38. Because of the use of the thermal store
the cooling load which is normally m qui red during snow maki ng of say

1200Kw can be reduced by up to twenfyfold to- 60Kw reduci ng the capital A
cost of the refrigeration capacity and, at least to sonme extent, naking th?i
use of off-peak electricity supply possible. In the illustrative enbodi nent"

the air tenperature and humi dity during snow maki ng are between [err] at
85% relative humdity and [err] also at 85%relative humdity and is

d d he_ki nd, of . ' he pi 34 i : :
Ty be. atlfh rReEhtraL8E, SREREERRE & S DB e inor b BRsoPogh Frlnta,
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nmet hod o I'Ng° snOW w thi*'n a conf1 ned envel op lerein the
envel ope proviededied by a building structure and is confined within the

buil di ng structure, p Hahi ng ce on which the snowis to.
be deposited, the ne%ﬂggﬁgggggigfggxggoliéﬁtﬁﬂgégir in the internal space

of the envel ope beloﬂsehe-gﬁeébiﬂggﬁbint heuzs by introducing cold dry
air into the envelo kPbanRhBTmA itASh B cdi I' 3 hébkegenvel ope at a -
tenperature bel ow ffg’é‘z’?gb_anﬁ‘ at&ga_ rlel_at i_vec hum di-ty of bel ow 100% dur i ng
snow neki ng, * di scharGPRELR&APBANG SPee@dlTniitth a fl ow of gas into the body of

air so that the wateghdr 8abelspar g rilod o [JHRSmdR Dn§NOY hdusai d body of

air and are received on said surface, the di-scharge of air into. WV
In this example it will be seen'that 20 hours is provided for
recharging the thermal store. ' '

Any snow removed from the envelope can be used to cool the
water in the storage tank 38.

Because of the use qf the thermal store the cooling load
which is normally required during snow making of say 1200Kw
can be reduced bf'up'to twentyfoid to 60Rw re&ucing the
capital cost of the refrigeration capaéity and, at least to 
some extent, making the use of off-peak electricity supply
possible. '

In the illustrative_embodiment the air temperature and
humidity during snow making are between -3°C at 85% relative
humidity and -6°C also at 85% relative humidity and is '
dependent on the kind of snow required.

The pipes 34 in the structure 15 may be at 1.0m centres and
‘the surface 12 may be convoluted or corrugated, as shown in
Fig. 3, to hold the snow in place on steep gradients and to
- ensure an even temperature distribution over the surface.
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“t he envel ope being separate fromthe di scharge of gas with the water
droplets, the cold, dry air being discharged into the body of air in the

.envel ope at | east during snow making. 2. 3A met hod according to Caiml
wherein the cold, dry air introduced i ntd R he body of air is recircul ated
fromsaid body of air through cooling nmeans before being returned into the
body, of air: Paifg Mt hod according to Caim2 wherein the cooling neans is
| oc&ted Wt envel ope and the air fromsaid envel ope is directed

t hrough sai dl codt mefFhathef makding snpwwithie  qonfined envelape @f soddof
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the envelope being separate from the discharge of gas with the
water drcpléts, the cold, dry air being discharged into the

body of air in the envelope at least during snow making.

2. A method according to Claim 1 wherein the cold, dry air
introduced into the body of air is recirculated from said body
of air through cooling means before being returned into the
body of air.

3. A method according to Claim 2 wherein the ccoling means is
located within said envelope and the air from said envelope is
U directed through said cooling means, the air leaving the
‘cooling means being air of relative humidity less than 100%
and a temperature at or below =-2°C.

4. A method according to ahy one of the preceding Claims
-ccmpi:ising i'efrigeration means and thermal storage means, and
the refrigeratign means cools the thermal storage means at
least during non-snow making periods, and the thermal storage'
means includes a mass of cold material and provides a source
for cooling at least the cold, dry air discharged into the
body of air. :

5. A method according to Claim 4 wherein the refrigeration

* c L L} S *



‘met hod conprising cooling the air i tHe internal space of the envel ope

bel ow the freezing point of water by introducing cold air into the,

envel ope, maintaining the body of air inl‘f_he envel ope at a tenperature. .
bel ow freezing and at a relative hum dit'yTof bel ow 100% duri ng snow maki ng,
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the envel opg,...aif. belpgsdigeh kh tﬂﬂf{ er, and cold, dry air being
di schar ged ‘?ﬁoa{‘ﬁé ‘gd%gééeala{ri.glgﬁg\tmh;elggnve §§ "at |east. duri ng snow
maki ng, the method further. conprising using refri.geration nmeans -and ther nal

storage meags, i hfethSd "RecoiQiAgCLIECIEin 5 uiliruin tHs theirme Guvrage al ,
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be deposi teﬁ?‘Pﬁﬁ?'gﬂ 8%&%&%?%?%#%?%35’93%‘rgag‘ggener ating means for .
directing a flow of water droplets and gas into the envel ope, air cooling
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air into the envelope, maintaining the body of air in the.

envelope at a temperature below free'zi_ng and at a relative

humidity of below 100% during snow making, dis_charging water

droplets with a flow '_of_ air into the body of air so that the -
water droplets are transformed into snow in said body of air
and are received on said surface, there being at least two

discharges of air into the envelope, air being discharged with

the water, and cold, dry air being discharged into the body of .

- air in the envelope at least during ‘sniow making, the method

further comprising using -re‘frigeration meaixé- and thermal

storage means, the thermal storage means including a mass of

cold material, cooled by the refrigeration means, to .provide

a source for cooling at least the cold, dry air discharged

into the body of air. |

8. Snow making equipment for making snow within an enveiope
of cold air defined by a building structure, the envelope
‘defining a surface on which the snow is to be deposited, which
equipment c'ompfises' spray generaﬁihg means for direc.tin.g a
flow of water droplets and gas into the ehvelc’:pe*,_ air cooling
and drying means for directing cold, dry air into the body of
air in said envelope at least during operation of said spray

e
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of the water droplets fromsaid generating neans into the cold, dry air in
t he envel ope causes snow to formand the snow is received on said surface.
;9. Equi pnent according to Claim8 conpri sg;g thermal storage nmeans in
“communi cation with said refrigeration nmed whereby the thermal storage
means |s cool ed anc Jst?row des a therpal st re for t$e air cooling_and .drying

means,” t he SRR % rReansn tRe iy ‘Ftﬁ% ing and A¥ying; PRARRePRAYIALD
retenti on pioxlat tdias . £oi. :Lntztiﬂiuqt’fimﬁ inteosdiidgehvelbpemifidependentiiye of
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and drying neans rrng snow ma I Nng perio accordi ng

Claim9 or Huxing c$pov Hpakingnet étgemgera’éuﬁg bekpvugbg fneeringspoinge
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12. EqU| pment qag:co REP aim10 or 11 WheSqel n th e neans
[
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wher eby t he icbotesrived| ontsaidisuxifacdar ged i nto said envel ope. 14.

Equi prent according to Caim 13 wherein the air cooling and dryi.ng neans is
supplied with air. fromthe envel ope and di scharges cooled air back into
the envel opd . 1Equipmenmaacordingite; Cladms SnronprAsingnthatmal  stasrgRg

\nﬂ dryi ng fRass | £n | O6mheRicat Béh OwEtN 4808 PEEri§EP4tE6R héins whereby
the thermal storage means is cooled and provides a thermal
store for the air cooling and drying means, the thermal store
comprising a mass of material with thermal retention
properties. -

10. Equipment according to Claim 9 wherein the thermal

storage means and the refrigeration means communicate with one

another to enable coolant to pass between the refrigeration

means and the thermal storage means to cool the thermal

‘storage means at least during non-snow making periods and to

provide a source of cold for the air cooling and drying means
o during snow making periods. ' N

11. Equipment according to Claim 9 or 10 wherein the thermal
storage means comprises thermal storage medium including a
mass of alumina which, in use, is associated with ice.

12. Equipment according to Claim 10 or 11 wherein the thermal
storage means comprises a plurality of conduits for coolant in
heat exchange relationship with the thermal storage mgdium .

13. Equipment according to any one of Claims 8-12 wherein the
air cooling and drying means comprises heat exchange means in

T



means for circulating the air and a heat exchanger over which the air is
circulated. 16. Equi pnent according to any one of Cains 10-15 wherein the
t hermal storage neans defines a surface gn which the snow is received and ’
at least part of said surface is incli nddot o the horizontal . 17. Equi pment .

according to any one,of Clains 9-16 wherein th : S
t her mal st oF e bﬁFFﬁBnchbﬁc‘f??/gl%?/ |"ﬁ'§-'thﬁ?’8uf§ﬁ#p'§ég%l:'}§}l?+ érr%gs '%F%wt kg
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wherein the air fromthe air cooling and drying neans is discharged at a

rate required to maintain the air in the en_velﬂ%e at a tenperature bel ow
the freezi nidpoi Bquipmenteaceording &os Qlipdm AG0whaxein e Ahei 990k Hp9a
period of h Sd:&&!' Y {PkiiSp1idd FoithPEER! £36m0 e Erive e cied Of
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of air for the air cooling and drying neans. 20. Snow nmaki ng equi pnent for .

maki ng snow, wi thin an enyel ope aof, col.d ai . defd i1d. re, . .
the envel op&3def FARADMS PF%@&%%%#%%&S%%&&%e%b@eé e%%s?‘%%jc#:ﬁ& a
which  eqahdn@pyingnpeanssis kogateshdmsiadd munlopsraudrmnésasff%w of
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duri ng oper theoniof isaicdrewdakregener ati ng means, the air cooling and drying
means providing cold air for introduction into said envel ope independently .

of air discharged fromthe spray generating neans, refrigergfi ans.for .-
cooling at lBast EGWiRment) ARCAeILng 'Fﬂeaagr oe&mqfnéﬁa:.m% fi- 18! WhéPin

the thermal storage means defines a surface on which the snow
is received and at leas:t: part of said surface is inclined to
the horizontal. '

17. Eqi:.ipment according to any one of Claims 9-16 wherein the
thermal storage means has a thermal storage cooling capacity
having an output 8 to 20 times that of the refrigeration
means. | |

lé. Equipm_ent.accbrding to any one of Claims 8-17 wherein the

air from the air cooling and drying means is discharged at a

rate required to maintain the air in the envelope at a
temperature below the freezing point of water and at less than "
100% relative hﬁmidity for a period of hours: during snow
making.

19. Ecjuipme’nt according to any one. _df Claims 8-18 wherein gas
for the spray generating means is air and the source of air
for the spray generating means is different from the source of
air for the air cooling and drying means. '

20. Snow making equipment for making snow within an envelope
of cold air defined by a building structure , the envelope
~ defining a surface on which the snow is to be deposited, which

Iy



*and drying neans so that air is maintained in the envel ope during snow

maki ng at a tenperature bel ow the freezing point of water and at a rel ative
chum dity of |ess than 100%to enable proI%nged snow meki ng to take pl ace,
wher eby di scharge of the watér droplets Ffom sai d-generating nmeans into the
cold, dry air ipn the envel ope causes snow to formand the snow is received
ongsai d sur feEbLlPReRt cGOMPFERES ARTAY Zenprating mRepmaifon AbFecheBfs & n
comrruNi cat | GFLoN LE S edropletd il AN Inter thlkY ehfelbbel,Malirstobldag
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retention prajerinesaidlenvépppeaatisléastduriggsoperationnof shddedpray
envel ope.  SUASAARLE AL Yndind S SEhL & Er "LbD1 LREERR Er Enf' SBand BlEvidthg
. cold air for introduction into said envelope independently of
air discharged from the spray generating means, refrigeration
means for cooling at least the air provided by the air cooling
and drying means so that air is maintained in the envelope
during snow making at a temperature below the freezing point
of water and at a relative humidity of less than 100% to
enable prolongéd snow making to take place, whereby discharge
.of the water droplets from said generating means into the
cold, dry air in the emielope causes snow to form and the snow
is received on said surface, the equipment further comprising
thermal storage means in communication with said refrigeration
means whereby the thermal storage means is cooled and provides
a thermal store for the air cooling and drying means, the
thermal store comprising a mass of material with thermal
‘retention properties.

21. Apparatus for making snow within a closed envelope,
substantially as described with reference to Figs. 1 and 2 or
Fig. 3 of the drawings. '
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