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MOTOR CYCLE AIR CONDITIONING
SYSTEM

FIELD OF THE INVENTION

[0001] The present invention relates to personal cooling
systems for riders of two/three wheeler (hereinafter called
Motor Cycle) vehicles, in particular, the use of waste exhaust
heat employing solid adsorption to cool persons riding those
vehicles.

BACKGROUND OF THE INVENTION

[0002] The military personnel, athletes, and racecar drivers
have all designed and used personal cooling systems. Com-
mercial personal cooling systems use various technologies
such as (1) frozen gel paks (2) paraffin phase change, (3)
evaporative, (4) air circulated by fan, (5) thermo-electric, and
6) circulating water using either ice or vapor compression.
Each technology has its limitation in a Motor Cycle personal
cooling system. No personal cooling system has been made
commercially available using solid adsorption, desiccant
technology. Also, no personal cooling system has utilized
waste heat for an energy source in the personal cooling sys-
tem.

[0003] The use of desiccants in refrigeration systems is
well known in the prior art. For example, U.S. Pat. No. 6,557,
365, describes a desiccant refrigerant and dehumidifier that
uses material is used to absorb moisture from the ambient hot
and humid air.

[0004] Additionally, apparatuses for cooling a motorcyclist
are well known. For example, U.S. Pat. No. 4,722,099
describes a protective motorcycle garments for maximum
cooling which allows ambient air to flow through the gar-
ments. The air which flows through the garment is not cooled,
so that the cooling effect is very limited, and depends on the
ambient air temperature. CAN. patent application No. 2,171,
265 describes a motorcycle helmet having a thermoelectric
device. The thermoelectric device cools only the inner space
of the helmet, has relative low cooling power, and being
located near the motorcyclist head can cause the motorcyclist
severe head damage as a result of an accident. The thermo-
electric device is relatively heavy, it can electrify the motor-
cyclist and the motorcyclist wearing the thermoelectric
device has to exert an effort to continuously balance helmet.
[0005] There is one patent on a Motor Cycle air condition-
ing system that uses thermoelectric modules for cooling, U.S.
Pat. No. 6,510,696. The *696 patent describes a thermoelec-
tric air-condition apparatus with controllable air flows, how-
ever, its thermoelectric, modules are powered by electricity
and thus they also cause a significant draw of current from the
existing electrical system.

[0006] Accordingly, there is a need for an Motor Cycle
personal cooling system that can be mounted on a Motor
Cycle, that can satisty various cooling thermal requirements
for the Motor Cycle rider and/or passenger, and not cause
significant draw of engine power or electric current.

BRIEF SUMMARY OF THE INVENTION

[0007] The present invention utilizes a desiccants in the
Motor Cycle personal cooling system 10 (FIG. 1), utilizing
the exhaust heat of the motor cycle engine, and does not cause
any significant draw of engine power or electric power from
the motor cycle engine. The invention provides air condition-
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ing via a cool suit 20 (FIG. 3) that could be single or more
layers where one/some of the multiple layers, if used, could
serve as an insulator/cooler.

[0008] The layer serving as insulator and the layer serving
as primary cooler could be driven by different cooling
sources. For example, the primary cooler layer could be
cooled by the solid adsorption method and the insulator layer
could be cooled by thermo-electrics. The method of using
dual (or multiple) chamber cooling where one or more cham-
ber acts as cooling layer and one or more chamber acts as
insulating layer, could be applied to Motor Cycle suits but
also to all other cool suit applications including but not lim-
ited to Military use cool suits, NAS A suits, medical use suits,
race car driver suits.

[0009] A further object of the invention is to provide cool
breathing air to the helmet of the Motor Cycle driver and
passenger.

[0010] Yet another object of the invention is to provide
humidity control to the Motor Cycle driver and passenger.
[0011] Still yet another object of the invention is to provide
such cooling utilizing nontoxic and environmentally friendly
liquids and/or gases.

[0012] Another object of the invention is to provide for a
modular air-conditioning system that is efficient in its opera-
tion while at the same time is modular to provide add-on
capabilities for the air-conditioning systems.

[0013] A further object of the invention is to provide an air
conditioning system to a Motorcycle rider and/or passenger
using a refrigerant that is free of CFC (Chlorofluorocarbon, a
class of chemical compounds that deplete ozone) and HFC
(HydroFluoroCarbon).

[0014] Yet another object of the invention is to provide an
air conditioning system to a Motorcycle rider and/or passen-
ger that, in one embodiment, could derive energy from pre-
viously stored, but not dissipated, recharged cycles.

BRIEF DESCRIPTION OF THE DRAWINGS

[0015] FIG. 1 shows the overall schematic diagram illus-
trating Motor Cycle Air Conditioning System

[0016] FIG. 2 is a cooling unit consisting of multiple heat
exchangers connected in parallel by valves and piping.

[0017] FIG. 3 is the cool suit, cooled by the system shown
in FIG. 1.

DESCRIPTION OF EMBODIMENTS
[0018] One embodiment of the Motor Cycle personal cool-

ing system uses a solid adsorption cooling mechanism 10 in
which a liquid or gas fluid that is cooled using a desiccant
based heat exchange system is circulated within a cool suit 20
by a driver. In that embodiment, an air-conditioning modular
system comprises a heat exchanger and a desiccant chamber
maintained under low pressure, and means for transferring
water vapor from the heat exchanger to the desiccant cham-
ber. The desiccant chamber contains a water adsorbing des-
iccant—zeolite in this case. The heat exchanger contains
water and housing with heat-exchanging fins. The air-condi-
tioning module utilizes tubes for interconnecting the desic-
cant chamber and the heat exchanger. The pressures of the
desiccant chamber and the heat exchanger are maintained to
reduce the boiling point of water therein to be near room
temperature.

[0019] Referring now specifically to the drawings, FIG. 1
shows desiccant chambers 300 and 301 are connected to heat
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exchangers 100 and 101 and water vapor flow through those
pipes is controlled by valves 400 and 401. Chambers 300 and
301 have piping 40 and 41 passing though the center of the
chambers. Piping 40 and 41 has fins 45 on the outside and is
constructed so that efficient heat transfer can happen from the
piping 40 and 41 to the desiccant contained in the chamber
300 and 301. Chambers 300 and 301 are filled with a desic-
cant (for example zeolite). Chambers 300 and 301 have a built
in perforated chamber separator 600 and 601 that form a
space on the outer edges of the chambers 300 and 301, and
perforations 500, facilitate the free and efficient movement of
water vapor. The distribution module comprises of valves
402, 403, 404, 405, funnel 210, and exhaust connector 220
and allows either air or hot exhaust from the engine that is
channeled either through piping 41 and 40, depended on
whether the cooling system is in a cooling or recharging
phase. Blower 200 with valves 70 and 71 force the ambient
blower air through heat exchanger housings either 102 or 103
as desired.

[0020] This embodiment has two cooling units that alter-
nate from a cooling phase to a re-charging phase. Atany given
time, one cooling unit is in cooling phase while the other is in
recharging phase. An alternate embodiment could have at
least one or more cool units. In case of three cool units, the
system could have three cycles—(a) cooling—desiccant
adsorption, (b) drying—desiccant desorption through heat-
ing, and (c) reversion to ambient temperature.

The Cooling Phase

[0021] In the cooling phase, desiccant chamber 300 and
heat exchanger 100 is in cooling phase. Ambient air from
funnel 210 is channeled to the piping 40 by keeping valve 403
open and valve 402 closed. The valve 400 is computer con-
trolled and is opened as required to allow required quantity of
water vapor to transfer to the desiccant in chamber 300 such
that cooling happens in heat exchanger 100 that cools the air
that is blown by blower 200 via valve 70 to the heat exchanger
housing 102 and then to the cool suit via connection 850. The
heat from the water vapor transfers to the desiccant that is
transferred via fins 45 and piping 40 to the flowing ambient
air.

The Recharging Phase

[0022] Inrecharging phase the cooling unit formed by des-
iccant chamber 301 and heat exchanger 101 is in recharging
phase. In this case, the engine exhaust is channeled to the
piping 41 by keeping valve 405 open and valve 404 closed.
The heat from the exhaust gases transfers to the desiccant in
the chamber 301 via piping 41 and fins 45 which causes the
desiccant to release the water vapor which travels to the heat
exchanger via valve 401 which is kept open by computer
control and the water vapor condenses into water to settle in
heat exchanger 101.

[0023] The cool suit 20 in FIG. 3 is made of three separate
layers such that two independent channels 810 and 820 are
formed. The cool air from the cool unit is connected to the
channel 820 via connector 850 and inlet 830 that is then
circulated in the suit and released from outlet 840. The chan-
nel 810 could be used as an insulating layer filled by an
insulator or we could have a built in thermoelectric module to
cool the air contained in the channel 810. In another embodi-

Jun. 3, 2010

ment, some of the air from outlet 840 could be re-circulated
back into the cool suit via connector 830.

Optional Variants

[0024] Condensation around the cooling chamber can be
limited by suitably controlling the amount of moisture per-
mitted to enter the cooling chamber that thereby limits the rate
of water vapor adsorption and consequent cooling rate. A
desiccant wheel could be utilized to control the humidity.
This wheel could also be recharged using the waste heat of the
Motor Cycle exhaust. A combination of valves can regulate
the path of cooled fluid (whether gas or liquid) to channel
cooled fluid to preferred part of a garment, thereby preferen-
tially cooling certain portion of the wearer’s body in order to
improve comfort. Multiple cool units can be put in service to
operate in parallel but at different time frequencies. While one
or more units are being used in its cooling cycle, another one
or more can be recharged. The cooling unit fluid used in the
system could be water, or other suitable liquid matched with
an appropriate desiccant that has a tendency to adsorb that
fluid. The fluid circulated between garment and cooling unit
could be water or another liquid or could be a gas such as air.
The garment could contain multiple layers in which at least
two are cooling layers that operate in conjunction. The bot-
tom layer could use circulated air to achieve evaporative
cooling of body moisture. One or more of the layers could be
aclosed, recycled air system that could be cooled by thermo-
electric means, and which could also, act as an insulator. A
cooling unit could typically be made largely of stainless steel
in order to achieve structural integrity and corrosion resis-
tance while maintaining acceptable thermal conductivity
through appropriate design. A cooling unit could consist of
more than one liquid chamber connected in parallel by valves,
as shown in FIG. 2, regulated to maintain pressure difference
between the chambers. Through suitable regulation, the lig-
uids in more than one chamber could be made to boil simul-
taneously when chambers are placed in graded temperature
environments, thereby providing for increased cooling over a
short period. In FIG. 2, the ambient air T1 is cooled to a lower
temperature T2 by passing across the heat exchanger at tem-
perature t1, T2 then cools to a lower temperature T3 by
passing across heat exchanger at temperature t2. This cycle
can be expanded by adding additional heat exchangers in
parallel all of which could be computer controlled.

[0025] One configuration of the system would be amodular
air-conditioning system comprising:

[0026] A power regulator that manages the power for the
blowers and the temperature regulators,

[0027] A blowerthat circulates the cool air through the cool
suit, sends cool air to the helmet, and cools the heat
exchanger, and

[0028] Three or more solid adsorption cooling chambers
(utilizing zeolite) staged in parallel. One in use, a second in
stand by, and the third being recharged by the waste heat of
the Motor Cycle exhaust.

[0029] The cool suit with air distribution channels can be
configured to cover the whole body, or can be configured to
cover the upper body only.

[0030] A helmet attachment for circulating clean cool
breathable air to the helmet could be provided.

[0031] The system may be supplemented by thermoelectric
modules after the solid adsorption cooling chambers.
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[0032] Additionally, the system may be supplemented by
using desiccant wheels, re-charged by waste heat, to manage
the humidity in the cool suit and/or for the breathing air to the
helmet.

[0033] The system could be applied as a personal cooling
system to people other than Motor Cycle drivers and riders.
For example, it could be used by military personnel, race car
drivers, athletes, factory workers, ship crew, truck drivers,
aircraft crew, and anyone else who seeks to cool their personal
environment. The system could be applied to non-garment
applications such as cooling of food, water, beverages, elec-
tronic equipment, mechanical equipment, medical equip-
ment, medical supplies, blood, medicine, and air inside
spaces such as small rooms and air, land and sea craft. Solid
desiccant can be replaced by liquid desiccant. The system
could be used in series or in parallel with other cooling tech-
nologies such as any of those mentioned above. Alternative
heat sources could be used such as, concentrated sunlight,
vehicle engine waste heat, industrial waste heat, and geother-
mal sources are also suitable. As to a further discussion on the
manner and usage of the present invention, the same should
be apparent from the above description. Numerous other
modifications and changes would readily occur to those
skilled in the art, and all suitable modifications and equiva-
lents fall within the scope of the invention.

1. A personal cooling system for use in a Motor Cycle

comprising:

an air distribution module;

at least one or more desiccant chambers under low pressure
encircling at least one or more exhaust pipes of the
Motor Cycle;

at least one or more heat exchangers under low pressure;

at least one or more air blowers blowing ambient air across
the heat exchanger, cooling the air, transferring heat to
the heat exchanger, transferring heat to the water, caus-
ing it to boil, and turning the water into vapor which is
then adsorbed by the desiccant, the heat from the desic-
cant is then transferred to ambient air via flowing air;

aheat source is then applied to the desiccant which releases
the vapor that travels to one of the heat exchangers and
condenses the vapor back into water;

The cool air exiting from across the heat exchanger trans-
ferred to the cooling garment worn by a rider of the
Motor Cycle;

the cooling garment having a cool air input and an exhaust
output;

the cool air input receiving cooled air from the air blowers,
and heated air from body heat exiting out the exhaust
output.
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2. The Motor Cycle personal cooling system of claim 1
wherein the desiccant chamber has a second inner layer close
to its outer layer, that is made of perforated material that acts
as a air channel for movement of water vapor and heat.

3. The Motor Cycle personal cooling system of claim 1,
wherein the refrigerant of the above system is water and the
desiccant is zeolite.

4. The Motor Cycle personal cooling system of claim 1,
wherein additional cooling and humidity control is provided
by embedded thermoelectric cooling in at least one garment
worn by riders of the Motor Cycle.

5. The Motor Cycle personal cooling system of claim 1,
which channels the cool air via a cool suit with air distribution
channels wherein the suit could be configured to cover the
upper body only.

6. The Motor Cycle personal cooling system of claim 1,
wherein the system is supplemented by using desiccant
wheels, re-charged by waste heat, to manage the humidity in
the cool suit.

7. The Motor Cycle personal cooling system of claim 1,
which provides breathing air to the helmet.

8. The Motor Cycle personal cooling system of claim 1,
wherein the cooling unit consists of a series of liquid cham-
bers connected by valves regulated to maintain pressure dif-
ferences between the chambers; the valves regulating more
than one chamber and make the refrigerant in the chambers
boil simultaneously when the chambers are placed in a graded
temperature environment, thereby providing for increased
cooling over a short period of time.

9. The Motor Cycle personal cooling system of claim 1,
wherein the desiccant chambers are constructed encircling
the exhaust pipe allowing the transference of heat from
exhaust heat.

10. The Motor Cycle personal cooling system of claim 1,
wherein the desiccant chamber has a second inner layer close
to its outer layer, that is made of perforated material which
acts as an air channel for efficient movement of water vapor
and heat.

11. The Motor Cycle personal cooling system of claim 1,
wherein the refrigerant of the above system is water and the
desiccant is zeolite.

12. The Motor Cycle personal cooling system of claim 1,
wherein additional cooling and humidity control is provided
by embedding a thermoelectric unit in garment worn by riders
using the personal cooling system.
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