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GEOGRAPHIC SPECIFIC CONTROLLING OF A TRANSPORT
REFRIGERATION SYSTEM

FIELD OF TECHNOLOGY

The embodiments disclosed herein relate generally to a transport refrigeration
system (TRS). More specifically, the embodiments described herein relate to methods

and systems for automatically adjusting control parameters of the TRS.

BACKGROUND

A transport refrigeration system (TRS) is generally used to control an
environmental condition (e.g., temperature, humidity, air quality, and the like) within a
refrigerated transport unit (e.g., a container on a flat car, an intermodal container, etc.), a
truck, a box car, or other similar transport unit (generally referred to as a “refrigerated
transport unit”). Refrigerated transport units are commonly used to transport perishable
items such as produce, frozen foods, and meat products. Typically, a transport
refrigeration unit (TRU) is attached to the refrigerated transport unit to control the
environmental condition of the cargo space. The TRU can include, without limitation, a
compressor, a condenser, an expansion valve, an evaporator, and fans or blowers to
control the heat exchange between the air inside the cargo space and the ambient air

outside of the refrigerated transport unit.
SUMMARY

The embodiments described herein relate to methods and systems for
automatically adjusting control parameters of a TRS. In particular, systems and methods
described herein can automatically adjust control parameters of the TRS according to
local, regional and/or federal regulations on emissions, noise and/or other requirements
applicable to a particular location and/or time. This can achieve regulation compliance

while also achieving optimal climate control performance for the TRS.
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In some embodiments, location and/or time information of a TRS can be
determined by a positioning device such as, for example, a positioning device based on a
Global Positioning System (GPS). When the TRS is operating within a predefined
geographic region at a specific time, control parameters of the TRS can be automatically
adjusted to be compliant with regulations on emission and/or noise applicable to that
predefined geographic region. The geographic region(s) can be predefined based on, ¢.g.,

various noise or emission regulations or customer desire.

In one embodiment, a method for automatically adjust control parameters of a
TRS, is provided. The method includes obtaining location and time information of the
TRS, determining appropriate geographic data, determining a set of control parameters

correlated to the geographic data, and running the TRS with the set of control parameters.

In one embodiment, a transport refrigeration system (TRS) includes a transport
refrigeration unit (TRU) including a control unit, a TRS genset configured to provide
power to the TRU, and a positioning device for sending location and time information to
the control unit. The control unit determines appropriate geographic data based on the
location and time information, and determines a set of control parameters correlated to

the appropriate geographic data.

BRIEF DESCRIPTION OF THE DRAWINGS

Referring now to the drawings in which like reference numbers represent

corresponding parts throughout.

Figure 1 illustrates a perspective view of a conditioned transport unit with a TRS,

according to one embodiment.
Figure 2 illustrates a block diagram of a TRS, according to one embodiment.

Figure 3 illustrates a predefined geographic data 300 that corresponds to a portion
of the State of California including predefined geographic regions, according to one

embodiment.

Figure 4 illustrates a flow diagram of a method for the TRS in Fig. 2 to

automatically adjust control parameters, according to one embodiment.
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DETAILED DESCRIPTION

The embodiments described herein relate to methods and systems for
automatically adjusting control parameters of a TRS. In particular, systems and methods
described herein can automatically adjust control parameters of the TRS according to
local, regional and/or federal regulations on emissions, noise and/or other requirements
applicable to a particular location and/or time. This can achieve regulation compliance

while also achieving optimal climate control performance for the TRS.

In some embodiments, a TRS can be off road, for example, in a yard or a
distribution center. The location of the TRS and related time information can be
determined by a positioning device such as, for example, a device based on the GPS. a
positioning device based on a general packet radio service (GPRS), a cellphone in
communication with a telecommunication tower, etc. In some embodiments, the location
and time information of the TRS can be determined Geographic region(s) can be
predefined based on various regulations on noise and/or emission or customer desire.
When the TRS is operating within a predefined geographic region, control parameters or
operation modes of the TRS can be automatically adjusted so that emission and/or noise
from the TRS can be compliant with the regulations applicable to that predefined
geographic region. This allows optimized operation of the TRS without breaking
regulations. This also allows the TRS to perform multiple geographic specific control

strategies independent of operator intervention.

References are made to the accompanying drawings that form a part hereof, and
in which is shown by way of illustration of the embodiments in which the methods and
systems described herein may be practiced. The term “refrigerated transport unit”
generally refers to, for example, a conditioned trailer, container, railcars or other type of
transport unit, etc. The term “transport refrigeration system” or “TRS” refers to a
refrigeration system for controlling the refrigeration of an internal space of the
refrigerated transport unit. The term “conditioned air” refers to air that has been treated
S0 as to maintain a desired condition, for example, desired temperature or desired
moisture control. The term “conditioned space” or “conditioned environment” refers to a

space, a zone or an environment that receives the treated air.
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It will be appreciated that the embodiments described herein may be used in any
suitable temperature controlled apparatus such as a ship board container, a straight truck,
an over the road truck cabin, a bus or train HVAC (Heating, Ventilation and Air-
Conditioning system), an APU (auxiliary power unit) for providing heating and cooling
to a cab of e.g. a transport vehicle, etc. The TRS may be a vapor-compressor type
refrigeration system, or any other suitable refrigeration system that can use refrigerant,

cold plate technology, etc.

Figure 1 illustrates a perspective view of a refrigerated transport unit 10 that
includes a transport unit 11 and a TRS 12 that includes a TRU 14 connected to a
generator set (genset) 16. The transport unit 11 includes a roof 18, a floor 20, a front wall
22, arear wall 24, and opposing side walls 26, 28. The TRU 14 is positioned on the front
wall 22 of the transport unit 11. A conditioned cargo space 30 is defined by the roof 18,
the floor 20, the front wall 22, the rear wall 24, and the opposing sidewalls 26, 28. The
TRS 12 is configured to transfer heat between the conditioned cargo space 30 and the

outside environment.

As shown in Fig. 1, the TRU 14 is enclosed in a housing 32. The TRU 14 is in
communication with the conditioned cargo space 30 and controls the temperature in the
conditioned cargo space 30. The TRU 14 includes a TRS controller (not shown) that
regulates various operating conditions (e.g., temperature, humidity, etc.) of the
conditioned cargo space 30 and is powered by the genset 16. The TRU 14 includes a
closed refrigerant circuit (not shown) powered by the genset 16, which regulates various
operating conditions (e.g., temperature, humidity, etc.) of the conditioned cargo space 30
based on instructions received from the TRS controller (not shown). The closed
refrigerant circuit can include an Electronic Throttle Valve (ETV, not shown), a
compressor (not shown) coupled to a condenser (not shown) and an evaporator (not
shown) that cools the conditioned cargo space 30 and any perishable cargo contained

therein.

The genset 16 generally includes an engine (not shown), a fuel container (not
shown) and a generator (not shown). The engine may be an internal combustion engine

(e.g., diesel engine, etc.) that may generally have a cooling system (e.g., water or liquid



10

15

20

25

WO 2014/106060 PCT/US2013/078008

coolant system), an oil lubrication system, and an electrical system (none shown). An air
filtration system (not shown) filters air directed into a combustion chamber (not shown)
of the engine. In some embodiments the engine is not specifically configured for the TRS
12, but can be a non-industrial engine such as, for example, an automotive engine. The
fuel container is in fluid communication with the engine to deliver a supply of fuel to the

engine.

Figure 2 illustrates a block diagram of a TRS 200, according to one embodiment.
Control parameters of the TRS 200 can be automatically adjusted according to local,
regional and/or federal regulations on emissions, noise and/or other requirements
applicable to a particular location and/or time. The control parameters can include, for
example, revolutions per minute (RPM) of an engine of the TRS 200. The TRS 200
includes a TRU 210, a TRS genset 220, and a positioning device 230 separate from the
TRU 210 and the TRS genset 220. It is to be understood that in other embodiments, the
positioning device 230 can be located in the TRU 210 or the TRS genset 220. In some
embodiments, the TRU 210 can be powered by an engine located inside the TRU 210.

It is to be understood that the TRU 210 can be powered in various modes. In some
embodiments, the TRU 210 can be powered by a vehicle. In some embodiments, the
TRU 210 can be electrically powered by, for example, a battery. In some embodiments,
the TRU 210 can be shore powered. A TRS controller 214 of the TRS 200 can determine
the availability of the various modes and toggle between the modes to provide power to

the TRU 210.

The TRU 210 is configured to monitor and regulate various operating conditions
(e.g., temperature, humidity, etc.) of an interior space of a transport unit connected to the
TRU 210. The TRS genset 220 is configured to provide power to the TRU 210 via a
power link 260 in order to maintain a desired temperature in an interior space of a TRS
transport unit (not shown). That is, the TRS genset 220 is configured to provide power to
the TRU 210 in order to, for example, allow the TRU 210 to regulate various operating
conditions (e.g., temperature, humidity, etc.) of the interior space of the TRS transport

unit.
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The positioning device 230 is coupled to the TRU 210 and configured to provide
real-time location and time information of the TRS 200. In some embodiments, the
positioning device 230 can be configured to communicate with a satellite to receive
global positioning system (“GPS”) data regarding the location of the TRS genset 220
(and thus the location of the transport unit). In some embodiments, the positioned device
230 can be a device based on a GPS or a GRPS, a cellphone in communication with a
telecommunication tower, ctc. In some embodiments, the real-time location and time
information of the TRS can be directly received by the control unit 240 via a
communication network such as, for example, a wireless radio, a Wi-Fi network, a
ZigBee network, etc. In some embodiments, the real-time location and time information
can be determined based on information from components of a refrigerated transport unit
where the TRS 200 is used, including, for example, an internal clock, an engine control
unit (“ECU”) of an engine, a measurement unit for determining tire revolutions, etc.
Also, while this embodiment refers to real-time location and time information of the TRS,
it is appreciated that in other embodiments, the location and time information of the TRS
is not real-time information but information obtained, for example, within the past few

seconds, the past minute, the past five minutes, the past hour, etc.

In some embodiments, when the real-time location and time information of the
TRS 200 cannot be determined via, for example, the positioning device 230, the TRS
controller 214 can set an alarm to alert a truck driver, or remotely to an operator or an
owner at a headquarter of the goods being shipped or to a shipping company. In some
embodiments, when the real-time location and time information of the TRS 200 cannot
be determined, the TRS controller 214 can automatically set the TRS 200 in a fail-safe
mode that can guarantee regulation compliance. In some embodiments, when the real-
time location and time information of the TRS 200 cannot be determined, the TRS

controller 214 can allow selection of a manual mode by, for example, an operator.

The TRU 210 includes a refrigeration circuit 212 and the TRS controller 214. The
TRS controller 214 is configured to control the refrigeration circuit 212 to obtain various
operating conditions (e.g., temperature, humidity, etc.) of an interior space of a transport
unit and is powered by the TRS genset 220. The TRS controller 214 includes a control

unit 240. The control unit 240 is configured to control the power generator 225 and other
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components of the TRS genset 220 via a link 242. The control unit 240 includes a
communication link 244 that can communicate with the positioning device 230. The
real-time location and time information of the TRS 200 (and thus the location of the
transport unit) is transferred from the positioning device 230 to the control unit 240 via

the communication link 244.

The refrigeration circuit 212 can include, for example, a condenser, a compressor
coupled to the condenser, an evaporator and an Electronic Throttle Valve (ETV) that
work together to cool the interior space of the transport unit based on instructions

received from the TRS controller 214.

The TRS genset 220 includes a power generator 225. The power generator 225 is
configured to generate power for powering components of the TRU 210 including, for
example, the refrigeration circuit 212, the TRS controller 214, etc. The power generator
225 generally includes an engine (not shown), a fuel container (not shown) and a
generator (not shown). The engine may be an internal combustion engine (e.g., diesel
engine, etc.) that may generally have a cooling system (e.g., water or liquid coolant
system), an oil lubrication system, an air filtration system (not shown), etc. The air
filtration system filters air directed into a combustion chamber (not shown) of the engine.
The fuel container is in fluid communication with the engine to deliver a supply of fuel to
the engine. In some embodiments the engine is not specifically configured for the TRS,

but can be a non-industrial engine such as, for example, an automotive engine.

Optionally, the TRS genset 220 includes an emission control mechanism 250 that
can be configured to reduce emission from the power generator 225 without reducing the
amount of power supply from the power generator 225. The emission control mechanism
250 can be automatically turned on by the control unit 240 when the control unit 240
determines that the TRS 200 is located within a predefined geographic region which
requires reducing engine emission to be compliant with local, regional and/or federal
regulations on emissions. The emission control mechanism 250 can include, for example,
a diesel oxidation catalyst (DOC), a diesel particulate filter (DPF), an exhaust gas

recirculation (EGR), a selective catalytic reduction (SCR), etc. It is to be understood that
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the emission control mechanism can be a unit that is separate from the TRS genset and is

convenient for replacement or servicing.

In some embodiments, geographic data can be predefined according to, for
example, local, regional and/or federal regulations on emissions, noise or other
requirements applicable to a particular location and/or time. The geographic data can
include, for example, one or more of geographic region data and time data. One
embodiment of predefined geographic data is shown in Fig. 3 which will be described in
detail further below. In some embodiments, the control unit 240 can include a memory to
locally store the predefined geographic data. In some embodiments, the predefined
geographic data can be remotely stored in an external server and can be input into the

control unit 240 via, for example, the communication link 244.

In some embodiments, the control unit 240 can preset modes of operation of the
TRS 200. Each of the operation modes can be, for example, a set of control parameters
for the power generator 225. The operation modes can include, for example, high speed
lockout, low speed lockout, maximum/minimum power limit, ultra-low emission

compliant mode, low noise mode, etc.

In some embodiments, a database can be defined where predefined geographic
data can be mapped to the preset modes of operation. That is, a specific predefined
geographic region at a specific time range can be correlated to a specific operation mode.
When the TRS 200 is located within the specific predefined geographic region and the
local time is within the specific time range, the control unit 240 can run the power
generator 225 with the correlated operation mode. In one embodiment, the database can
be locally stored in the TRS 200. In another embodiment, the database can be remotely

stored in an external server and can be called upon a request from the control unit 240.

In some embodiments, data of the preset operation modes can be sent from the
control unit 240 to the refrigeration circuit 212 to control the operation of the

refrigeration circuit 212.

The control unit 240 receives real-time location and time information from, for
example, the positioning device 230, and determines appropriate geographic data by, e.g.,

comparing the real-time location and time information with the predefined geographic
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data. In this way, the control unit 240 determines how to adjust control parameters of the

power generator 225 or a preset operation mode for the TRS 200.

According to the results of the comparison, the control unit 240 automatically
adjusts control parameters of the power generator 225. When the TRS 200 is located in a
predefined geographic region and at a specific local time, specific regulations can be
invoked in that region. The control unit 240 can automatically adopt a preset operation
mode to control emissions and/or noise from the power generator 225 to be compliant

with the invoked regulations.

In some embodiments, the control unit 240 can control an engine horsepower of
the power generator 225 under a preset maximum horsepower to meet clean emission
standards without the use of the emission-control mechanism 250. In some embodiments,
the control unit 240 can activate the emission-control mechanism 250 to reduce emissions
without lowering an engine horsepower of the power generator 225. In some
embodiments, the control unit 240 can stop operation of the power generator 225 at night

for noise restrictions.

In some embodiments, the control unit 240 can record a log of operation
information of the TRS 200, including, for example, location of the TRS 200, control
parameters or operation mode of the power generator 225 and/or the refrigeration circuit
212, date and time, etc. The recorded log can be maintained for regulatory authority

audits. In some embodiments, the recorded log can be stored in a memory of the control

unit 240.

In some embodiments, the control unit 240 can receive alarm information such as,
for example, a heavy-fog alarm, from an external information transceiver. The control
unit 240 can preset operation modes for the TRS 200, each corresponding to one specific
alarm information. When the control unit 240 receives specific alarm information, it can
automatically adjust control parameters of the TRS 200 by using, for example, the
correlated preset operation mode. The commination link 244 can communicate with the
external information transceiver such as, for example, a smart phone connected to a
telecommunication network, a radio transceiver communicating with a call tower, etc.

The external information transceiver can receive alarm information, and transfer the
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alarm information to the control unit 240 via the communication link 244. In some
embodiments, the communication link 244 can be a long range communication link that
can be configured to communicate with an external server which can propagate the alarm

information.

It is appreciated that in some embodiments, the TRS controller 214 can instruct
the TRU 210 to operate in a predictive mode. Generally, the predictive mode can be
configured to predict a future event for the TRU operation and modulate the current TRU
operation to help the TRU 214 operate in the future event. For example, the TRU 210 can
use technologies associated with, for example, geo-fencing and geo-tracking to obtain
information that can help predict the TRU operation mode in a future time, and prepare

the TRU 214 for the future operation mode.

The term geo-fencing generally means a virtual perimeter based on geographic
information that can be, for example, set up ahead of the TRU operation. The term geo-
tracking generally means tracking the geographic information of the TRU during the
TRU operation. The geographic information can include, for example, geographic data

that includes, for example, one or more of geographic region data and time data.

When, for example, the TRU 210 is about to enter a geo-fence that requires a
particular operation mode (e.g. the noise reduction mode), the cooling capability of the
TRU 210 may be limited inside the geo-fence. To help the TRU 210 to maintain a
temperature, for example, the TRU 210 can be configured to cool down a little more
before entering the geo-fence. This can help maintain the temperature of the TRU 210
when the TRU 210 is inside the geo-fence. The TRU 210 may also predict the future
operation event based on other information. For example, the TRU 210 may receive a
local temperature of the destination. When the local temperature is, for example,
relatively high, the TRU 210 can cool the TRU 210 down more before reaching the
destination. In some embodiments, using for example, the geo-fencing technologies, the
TRU 210 can include the regulation compliance of multiple locations. The TRU
controller 214 can, for example, switch the operation modes when the TRU 210 is in

different geo-fence zones.
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Figure 3 illustrates a predefined geographic data 300 that corresponds to a portion
of the State of California including predefined geographic regions 310, 320 and 330,
according to one embodiment. The regions 310, 320 and 330 are predefined according to
California Air Resource Board (CARB) regulations. The region 310 is predefined as an
area having special additional emission restrictions. The region 320 is predefined as an
arca having special emission restrictions and noise control restrictions within a specific
time range (¢.g., engine cannot run at high speed between 9:00 pm and 6:00 am). The
region 330 is predefined as a distribution center where the power generator 225 is

required to stop operation.

When the control unit 240 determines that the TRS 200 is located in the State of
California, for example, in a region corresponding to the predefined geographic data 300,
specific CARB regulations can be invoked. In particular, when the control unit 240
receives real-time location and time information from the positioning device 230,
compares it with the predefined geographic data 300, and determines that the TRS 200 is
physically located in the region 310, the control unit 240 can map the determined
geographic data (i.e., the region 310) to a preset operation mode of the power generator
225 and automatically adjust control parameters of the power generator 225. Thus, engine
emission can be reduced to be compliant with the special additional emission restrictions
in the region 310. Similarly, when the control unit 240 determines that the TRS 200 is
physically located in the region 320 and the local time is between 9:00 pm and 6:00 am,
the control unit 240 can automatically adjust control parameters of the power generator
225 to reduce engine emission and noise to be compliant with the special emission and
noise restrictions in the region 310. When the control unit 240 determines that the TRS
200 1s physically located in the region 330, the control unit 240 automatically stops
engine operation. Similarly, when the control unit 240 determines that the TRS 200 is
located in USA but outside the State of California, specific U. S. Environmental

Protection Agency (EPA) regulations can be invoked.

Figure 4 illustrates a flow diagram of a method 400 for automatically adjusting
control parameters of the TRS 200. The method 400 can automatically adjust control
parameters of the TRS 200 according to local, regional and/or federal regulations on

emissions, noise and/or other requirements applicable to a particular location and/or time.
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At 410, the positioning device 230 obtains real-time location and time information

of the TRS 200. The method 400 then proceeds to 420.

At 420, the control unit 240 of the TRS controller 214 determines appropriate
geographic data. In some embodiments, the geographic data can include, for example,
one or more of a specific geographic region where the TRS 200 is located, and an
associated time range. In some embodiments, the control unit 240 can compare the real-
time location and time information with each of the predefined geographic regions and
time data to determine the appropriate geographic data (i.c., a specific geographic region
where the TRS 200 is located and an associated time range). The method 400 then

proceeds to 430.

At 430, the control unit 240 of the TRS controller 214 determines a set of control
parameters for the TRS that are correlated to the geographic data determined at 420. In
some embodiments, the control unit 240 can map the geographic data to a preset
operation mode that includes the control parameters. The method 400 then proceeds to

440.

At 440, the TRS controller 214 runs the TRS 200 based on the sct of control
parameters determined at 430. The method 400 then proceeds to 410.

Aspects:

It is noted that any of aspects 1-9 below can be combined with any of aspects 10-

16.

Aspect 1. A method for automatically adjusting control parameters of a transport
refrigeration system (TRS), the method comprising:

determining geographic data according to location and time information of the
TRS;

determining, via a control unit of the TRS, a set of control parameters correlated
to the geographic data; and

running, via the control unit, the TRS based on the set of control parameters.
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13
Aspect 2. The method of aspect 1, wherein the geographic data includes one or more
of geographic region data and time data.
Aspect 3. The method of any of aspects 1-2, wherein the location and time

information of the TRS is obtained via a global positioning system (GPS).

Aspect 4. The method of any of aspects 1-3, further comprising running an
emission-control mechanism based on the determined geographic data for reducing

engine emission of the TRS.

Aspect 5. The method of any of aspects 1-4, wherein running the TRS includes

running the TRS in a noise reduction mode.

Aspect 6. The method of any of aspects 1-5, further comprising pre-setting, via the
control unit, one or more operation modes of the TRS, and each of the operation modes

corresponds to the respective set of the control parameters.

Aspect 7. The method of aspect 6, wherein the operation modes are selected from a
high-speed lockout mode, a low-speed lockout mode, a maximum/minimum power limit

mode, an ultra-low emission compliant mode, and a noise reduction mode.

Aspect 8. The method of any of aspects 1-7, wherein running the TRS with the set of

control parameters is independent of an operator’s intervention.

Aspect 9. The method of any of aspects 1-7, further comprising logging data into a
memory portion, the data including the geographic region, and the set of control

parameters.

Aspect 10. A transport refrigeration system (TRS) comprising:
a transport refrigeration unit (TRU) including a control unit;

a TRS genset configured to provide power to the TRU; and
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a positioning device for sending location and time information to the control unit,
wherein the control unit determines appropriate geographic data based on the real-
time location and time information, and determines a set of control parameters correlated

to the appropriate geographic data.

Aspect 11.  The TRS of aspect 10, wherein the TRS genset includes a power generator.

Aspect 12.  The TRS of any of aspects 10-11, wherein the geographic data includes

one or more of geographic region data and time data.

Aspect 13. The TRS of any of aspects 10-12, where the positioning device includes
one or more of a positioning device based on a global positioning system (GPS), a
positioning device based on a general packet radio service (GPRS), and a cellphone in

communication with a wireless network.

Aspect 14. The TRS of any of aspects 10-13, further comprising an emission-control

mechanism for reducing engine emission of the TRS genset.

Aspect 15. The TRS of aspect 14, wherein the emission-control mechanism includes
one or more of a diesel oxidation catalyst (DOC), a diesel particulate filter (DPF), an

exhaust gas recirculation (EGR), and a selective catalytic reduction (SCR).

Aspect 16.  The TRS of any of aspects 10-15, wherein the control unit pre-sets one or
more operation modes of the TRS, and each of the operation modes corresponds to the

respective set of the control parameters.

With regard to the foregoing description, it is to be understood that changes may
be made in detail, especially in matters of the construction materials employed and the
shape, size and arrangement of the parts without departing from the scope of the present

invention. It is intended that the specification and depicted embodiment to be considered
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exemplary only, with a true scope and spirit of the invention being indicated by the broad

meaning of the claims.
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CLAIMS
1. A method for automatically adjusting control parameters of a transport
refrigeration system (TRS), the method comprising:
determining geographic data according to a real-time location and time
information of the TRS;
determining, via a control unit of the TRS, a set of control parameters correlated
to the geographic data; and

running, via the control unit, the TRS based on the set of control parameters.

2. The method of claim 1, wherein the geographic data includes one or more of

geographic region data and time data.

3. The method of claim 1, wherein the real-time location and time information of the

TRS is obtained via a global positioning system (GPS).

4. The method of claim 1, wherein running the TRS includes running the TRS in a

noise reduction mode.

5. The method of claim 1, further comprising pre-setting, via the control unit, one or
more operation modes of the TRS, and each of the operation modes corresponds to the

respective set of the control parameters.

6. The method of claim 1, further comprising running an emission-control

mechanism based on the geographic data for reducing engine emission of the TRS.

7. The method of claim 1, wherein running the TRS with the set of control

parameters is independent of an operator’s intervention.

8. The method of claim 1, further comprising logging data including the geographic

data, and the set of control parameters.
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9. A transport refrigeration system (TRS) comprising:

a transport refrigeration unit (TRU) including a control unit;

a TRS genset including a power generator; and

a positioning device for sending real-time location and time information to the
control unit,

wherein the control unit determines appropriate geographic data based on the real-
time location and time information, and determines a set of control parameters correlated

to the appropriate geographic data.

10. The TRS of claim 9, wherein the geographic data includes one or more of

geographic region data and time data.

11.  The TRS of claim 9, further comprising an emission-control mechanism for

reducing engine emission of the TRS genset.

12. The TRS of claim 11, wherein the emission-control mechanism includes a diesel

oxidation catalyst (DOC), and a diesel particulate filter (DPF).
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