Snowbreeze air-conditioner project
Final Report
Europe Shows the Way

The good news is (1) Some Compal
in China is already copying and
manufacturing our Snowbreeze and (2)
iIce-powered air-conditioning is catching
up worldwide

For more info on the Chinese Snowbreeze please &lion

http://zimore.manufacturer.com/product6474348-Snowbeeze+Mini+Air+Conditioner.html

The energy crunch and the spectre of climate chhage forced intelligent leadership in Europe to
invest resources and scientific talent in altexgativays of air-conditioning which is one of the
biggest power guzzlers. In this race for optioreshas clearly emerged the front runner and, as will
be seen from the Snowbreeze webgitew.greenairconditioner.orthe public demand for ice-run
air-conditioners is indeed huge.

With the launching of the European Concept moddithe Water Cooler model, the three-year old
Snowbreeze project has arrived at a definitiveestage revelation by The Economist (London) of
July 17, 2010 that five percent of all offices wuthern Europe have switched over to ice as the
cooling agent for air-conditioning their premisé®sld serve as a shot in the arm to the enthusiasts
of green cooling as a means to combat climate @hafgs means that millions of square metres of
office space in Mediterranean Europe (which incluertugal, Spain, southern France, Italy and
the nine Balkan countries) is being cooled with ice

What The London Economist says:

The magazine makes three vital points:

(1) Use of ice for cooling rooms as am alternative aaventional air conditioning is fairly wide spread
southern Europe.
“In countries where electricity is cheaper at night some air-conditioning machines now take a
different approach. As the evening beckons, theyatt making ice. During the day fans blow air over
the ice. In southern Europe roughly one in 20 air-enditioned offices is now cooled with ice, cutting
electricity bills by about 10%.”

(Note — Snowbreeze has proved that the savindestrieity bills would be much higher if the Eurgre
offices made their ice in ordinary ice plants andravnot obliged to use their power guzzling air
conditioning systems to make ice)

(2) Air conditioning is one of the highest power congusnn the world.
“IBM reckons that in some (of its) centres about hH of all the electricity consumed is spent cooling
equipment.”

(3) So far Western technology has paid more attentidreating buildings than to cooling them.
“Huge effort has gone into warming up buildings asefficiently as possible; less into cooling them
down...... New developments would make cooling systems greers#ill because they would use less
power.”




In Canada, USA and Brazil too they have been matwfag ice-based air-conditioning systems. Ice
run cooling is also becoming popular on ships wavide.

For details please read the arti€leg-powered air-conditioners could cut costs”at:
http://news.cnet.com/Ice-powered-air-conditionemtdecut-costs/2100-1008 3-6101045.html

Some American companies are making portable bap@mered ice-run airconditioners in different
sizes for use in cars, trucks, tents, camp sitdo#rer places.

The logic of cooling with ice is very simple andsgdo understand for any one who cares to apply
his mind to it. It offers two parallel benefits:

1. In Western countries is iused to (a) rationalize the power load distrdoutbetween day al
night (b) take advantage of the low night tempeeguwhen water can be frozen with 2
less power and (c) derive the benefit of differ@ntiay and night power rates. Power sa
ranges between 10 and 30%.

2(a) For poor countries like India icen air conditioning, when practiced on a largdesczan cu
power consumption by 50 to 70%. This is so becausffars youscope for regulating tt
guantity of ice used, according to the intensityhefait which varies vastly with locatic
season and hour of the day.

2(b) We can produce ice more cheaply and with less p@&eikg with ordinary ice plants th
with air-conditioning units.

2(c) We should import Western techniques of desgmierun units and channeling the air fli
there being little substantive research in thisamdndia.

Until then the rudimentary Snowbreeze technology lmang considerable religfom heat ¢
low costs.

My principal conclusions are:

1. The example of over a dozen European countriesvisilale demonstration of my belief t
ice provides the only practical “green” option toetpresent poweintensive and high
polluting mode of aiconditioning. The magazine lists several altermaBources of ener
such as solar power, thermal heating systems ampoeative techniques as possible opt
but finds ice-cooling the most widely used amorenttall.

2. Perhaps these examples will induce more confelanice-based amenditioning in the minc
of Indian scientists and technologists holding hmgsitions who can carry this moven
forward. It will also help to convince the mediailghpublicizing the idea.

3. What The Economist leaves unsaid is equally immort&Vhile it reports on big offic
resorting to ice for cooling rooms it is silent the involvement of private hous®ids in thi
new movement. Presumably their number wouldb®to large. After dabbling in this fi
for four summers | too have arrived at the conolughat recourse to ice for cooling space
be most economic and efficient in bulking applications and not immediately as praciit
piecemeal usage in the hands of individuals, unileeg use a made-tarder water cool
model unit.

4. To reach out to individual homes we need standaddizady made models of Snowbreeze
an automated supply chain of ice from ice-factarytlhie home in replaceable caimer.
available at wholesale rates to each user

5. Taking a cue from the success of the European exmer builders and designers of
buildings and towers should include ipglants in their designs in place of elabc
conventional air-conditioning systems.

6.  All the same, until standardized small units etttermarket, enterprising individuals can n
their own Snowbreeze with the help of a mecharfier atudying “all” the material on t
subject on www.greenairconditioner.org

7. The Snowbreeze project has established beyond a sloav of doubt that it is possible an
easy to air-condition rooms, offices and halls oflietypes with ice and chilled water.



10.

11.

12,

The system offers a variety of options to differenusers. While it can fit the needs

every section, those requirements have to be classil in groups and standard design

have to be developed for each group. Thus an enlad redesigned European conceép
version of Snowbreeze 4, (Seeww.greenairconditioner.ojgvould be ideally suited fol

air conditioning large rooms, offices and halls, wike the Bucket or Desktop model

would be the best choice for a small room. At theasne time for automated coolingthe

Water Cooler model may be considered. (See automatenodels and Water Coole

sections of website)

The large fan mail received by me in response to wspaper and TV reports and Goote
displays of Snowbreeze on over a 20,000 websitasg@est that the consumer is waitini
for a standard model to come in the market which he&an buy off the shelf. (For details
see Fan mail section omwww.greenairconditioner.org)

As explained with figures elsewhere on the webghe, energy consumed by Snowbre
(including energy used in making ice) is only 102@ of the wall ACS consumption ¢
power, but the handling costs of market ice on allssgale, plus the manual labour invol
in operating Snowbreeze in individual homes havdg/be addressed.

The Water Cooler model offers a viable solutmmany such ptdems and situations. Bul
has to be operated at a high intensity, of sayigill5 to 20 litres of water per hour per :
sq ft. if, besides cooling the room, it has to colntumidity as well.

While making a comparative analysis of converdnal and icebased cooling, we mus
also take into account the energy and resources sge(per unit) on creating the huge
power infrastructure at public cost. We shall find that when we use one unit of powe
we are in fact consuming two, the other invisile unit being the power we use to crea
and operate the infra-structure of power houses, ansmission lines and coal mines.



The European Concept Model

| have tried to develop a Snowbreeze Model on th®jiean concept which provides for blowing air
directly over raw ice instead of keeping the ica isealed aluminium box.

Surfing for ice-cooled air conditioning systemsEarope and America | found a large variety suited
to specific needs. Mainly used on a large scalefiices and multi-storey buildings, it is also in
vogue in ships, cars and homes on a limited scale.

| realized that in the matter of humidity controkiand water have opposite properties. When air
touches ice it condenses, drops its moisture andtdries whereas when it touches water it picks up
water vapour and becomes more humid.

In the Indian context systems will have to be depell that put to optimal use the cooling power of
both ice and water, keeping them in separate campats to ensure humidity control.

Calibrating the “Air Flow” is perhaps the most inmant factor in an ice-based air conditioning
system. It has to be sufficiently large in volumedafast in speed to make an impact on the
temperature of the room. At the same time some fafrbstruction or compression will have to be
used to give the air around the ice enough time ddaw seconds) to cool.

The model | have made is simply a converted versioBnowbreeze 4. The ice is kept on a steel
sheet inside the large body of the unit behindfdine As the ice takes heat from the air and m#ies,
chilled water thus formed flows down into the tankthe lower part of the body of Snowbreeze
through chinks on the sides of the metal sheet wgooh the ice is placed.

The Chilled water from the lower tank circulateshe mesh of copper pipes wound around the fan.

If | have to make an independent unit based orEtirepean concept de novo, | shall dispense with
the costly copper pipes altogether. Instead | shlkdiv the water to flow into a specially designed
closed aluminium tank placed on iron bars, belogvietal sheet so that air can circulate around it
for further cooling.

A mesh of aluminium pipes could be placed arouedan to slow down and compress the air.
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Water Cooled Snowbreeze

A large number of Snowbreeze fans have asked mé&ethi would be possible to run Snowbreeze
on water, without ice. Their persistent requestgrga me to do some more research on the subject
by analyzing the data and experience gathered witit&ing on the 15 or so
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models of Snowbreeze developed during the lase tyears. As a result of this exercise | am happy to
announce that we now have a working model that rensrely on chilled water, supplied
automatically by a water cooler.



Conclusions

By using a water cooler as a room cooler you cae 88% of the energy consumed by a 1.5 ton
wall AC. Besides, this experiment has yielded twlweo important conclusions, one long-term and
the other short-term. | can see it like a writimgtbe wall that it is only a matter of time whes (&
already happening in southern Europe) cooling roasffces and halls with ice or chilled water
becomes a universally accepted option in India Repending on specific situations, ice-cooling
will run parallel to, compete with or even replamventional air conditioning. When that happens
the cost of water cooling devices will come dowardatically.

On the basis of this experiment | have found that avater cooler that cools ten litres of water
down to & C in an hour can be an ideal room cooler to bringhe temperature of room air by
5 to 7 C for a room of about 120 sq feet.

The suag is that for the present a water cool@naifcapacity could cost a packet, about Rs.12,000,
and its Snowbreeze attachment another Rs.4,008. dpecially made design the combined unit
should not cost more than Rs.10,000. Since itsimgncost in terms of power used is only 10% of
the wall AC, the common man would prefer it any.day

For immediate use, but for the capital cost fadténd the water cooler based device to be thetmos
convenient and effective. Operationally, it comeanest to the wall air-conditioner since it can run
on and on round-the-clock at the same cooling aatihe mere pressing of a button without your
having to replenish it with ice or chilled watehi3 is what most users want in a cooling device —
‘switch it on and forget all about it’.

The Trial Model

My trial model on which the above conclusions aasdul is a water cooler (called dispenser) that
chills only three litres of water down to 3 td@ within an hour. The heagxchanged in this unit is
roughly equivalent to freezing about 1 kilogramicé¢ whereas for Snowbreeze we recommend a
consumption of 3.5 kg ice per hour for a room obw&thl120 feet. Thus, as stated above, a water
cooler that can chill 10 litres of water in an hawould ideally fit the bill.

For me, the practical advantage of the presengdlitre model is that | can still use it like angher
model with only half the ice | was using before.






The Concept

My primary purpose in fabricating this unit is tveg a practical form to the concept of using cold

water as a room cooler in a fully automated machitliethat is needed is to let a thin and steady
stream of cold water flow from the cooler into gper coil and then back into the water cooler.

The rest of the design is similar to the Bucket etant the Desk-top model of Snowbreeze. To

design units for different locations and room sjzesluding halls and offices, these parameters can
be changed proportionately. Unlike the ice-rundele of Snowbreeze, you can keep it running

round-the-clock on the press of a button withowt @anual inputs.

Caution

1. To get the best results from the water cooler basedit would be ideal to fix the vier
cooler in a window, like a desert cooler or air ditioner, so that its condenser ¢
ventilators are kept outside the room. Part of hleat generated by the compressc
absorbed by the water in the unit but a part sasgd into the surrounding air.

2. To avoid overflow of water from the water cooleptg@ut only as much water around the
tullu pump in the drum as is enough to maintaircitsulation.

3. If you adl ice to this model to enhance its cooling you npugtthe ice in a separate see
box so that it does not disturb the water leveliadbthe tullu pump.

4. Do read the “Important Warning” given below cargfddefore making your own model.

IMPORTANT WARNING

1. For the present Snowbreeze is not everybody’s ¢upao It is still an experiment. Yoare
welcome to join this experiment by setting up at aiyour home or office, at yowwn risk
about its eventual functionality, since it is s@a&p to make and run.

2. It may eminently suit some persons like me and matysuit others at all. So pleassad the
note below carefully before taking the plunge.

It is designed mainly for:
(@) All classes of people needing relief from powerabdowns.

(b) Only the middle class people like me for regulae,usho are not too particulabout
enjoying the same chill in peak summer as fronbadn wall AC, danot need it round th
clock and can take the trouble of producing abdutdl12 kg iceand equal quantity ¢
chilled water in their own refrigerators.

(c) For those among all classes who have unlimitedsactteice and chilled watefhey car
enjoy nearly the same comfort from it as from alwel. Also goodfor middle clas:
hospitals, nursing homes, hotels, restaurantstantike.

(d) Take a good look at all the models on the websterk deciding which suits you best.

(e) Please note that whenever you buy a Snowbreezé&amitany manufacter or get it mad
according to the instructions given on this webgite risks and liabilities are entiretyf
manufacturer and your own.



