
•Predictions say temperatures will increase between 1.4-5.8 C in

next 100 years

•Small changes in average temperatures make a big difference
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burn less gas

use less oil

Fuel efficient 
vehicles

cut global warming 
emissions
produce less pollution

miles per US gallon → L/100 km: 235 / mpgUS = L/100 km

miles per Imp. gallon → 
L/100 km:

282 / mpgImp. = L/100 km

L/100 km → miles per US gallon: 235 / (L/100 km) = mpgUS

L/100 km → miles per Imp. 
gallon:

282 / (L/100 km) = mpgImp.

http://www.ucsusa.org/clean_vehicles/why-clean-cars/global-warming/
http://www.ucsusa.org/clean_vehicles/why-clean-cars/global-warming/
http://www.ucsusa.org/our-work/clean-vehicles/vehicles-air-pollution-and-human-health


 There are two classifications of thermal engines-

 Internal combustion (gasoline, diesel and gas turbine, i.e.,

Brayton cycle engines) and

 External combustion engines (steam piston, steam

turbine, and the Stirling cycle engine).
~

~

http://en.wikipedia.org/wiki/Internal_combustion
http://en.wikipedia.org/wiki/Internal_combustion
http://en.wikipedia.org/wiki/Internal_combustion
http://en.wikipedia.org/wiki/Otto_cycle
http://en.wikipedia.org/wiki/Diesel_cycle
http://en.wikipedia.org/wiki/Gas_turbine
http://en.wikipedia.org/wiki/Gas_turbine
http://en.wikipedia.org/wiki/Gas_turbine
http://en.wikipedia.org/wiki/Brayton_cycle
http://en.wikipedia.org/wiki/Brayton_cycle
http://en.wikipedia.org/wiki/Brayton_cycle
http://en.wikipedia.org/wiki/External_combustion_engines
http://en.wikipedia.org/wiki/External_combustion_engines
http://en.wikipedia.org/wiki/External_combustion_engines
http://en.wikipedia.org/wiki/External_combustion_engines
http://en.wikipedia.org/wiki/External_combustion_engines
http://en.wikipedia.org/wiki/Steam_engine
http://en.wikipedia.org/wiki/Steam_engine
http://en.wikipedia.org/wiki/Steam_engine
http://en.wikipedia.org/wiki/Steam_turbine
http://en.wikipedia.org/wiki/Steam_turbine
http://en.wikipedia.org/wiki/Steam_turbine
http://en.wikipedia.org/wiki/Stirling_cycle
http://en.wikipedia.org/wiki/Stirling_cycle
http://en.wikipedia.org/wiki/Stirling_cycle


 Energy efficiency is

similar to fuel efficiency

but the input is usually in

units of energy such as

 British thermal units

(BTU), megajoules (MJ),

 gigajoules (GJ),

 kilocalories (kcal), or

 kilowatt-hours (kW·h).

“Energy intensity", or the amount of

input energy required for a unit of

output such as MJ/passenger-km (of

passenger transport),

BTU/ton-mile (of freight transport, for

long/short/metric tons),

GJ/t (for steel production),

BTU/(kW·h) (for electricity generation),

or

litres/100 km (of vehicle travel). Litres

per 100 km



Gasoline new passenger car fuel efficiency

Country
2004 

average

Requirement

2004 2005 2008 Later

People's 
Republic of 
China[20]

6.9 L/100 k
m

6.9 L/100 k
m

6.1 L/100 k
m

United 
States

24.6 mpg 
(9.5 L/100 k
m) (cars and 
trucks)*

27 mpg 
(8.7 L/100 k
m) (cars 
only)*

35.5 mpg 
(6.6 L/100 k
m) (2016)

European 
Union

5 L/100 km 
(2012)

Japan[10]

6.7 L/100 k
m CAFE eq
(2010)

Australia[10]

8.08 L/100
km CAFE eq
(2002)

none

6.7 L/100 k
m CAFE eq
(2010) 
(voluntary)



 Vehicle fuel efficiency and Engine efficiency are

determined by the technical energy efficiency;

 Vehicle travel denotes the type of travel/driving and

the number of miles driven;

 Vehicle population is the number of vehicles on the

road.

Eroad transport = (vehicle fuel efficiency) x (vehicle travel) 
x (the vehicle population)
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Source: www.fueleconomy.gov

US DOE

•87.4 % of fuel energy is wasted

•Only 12.6 % of fuel energy is transferred to the wheels

•5.8 % is turned to kinetic energy, consumed in the brake

•17.2 % idling losses, engine on with no torque
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• VB > VA accelerating, fuel is consumed, kinetic energy is increased

• VA > VB braking, vey little fuel is consumed, kinetic energy is 

reduced

energy is dissipated in the brakes as heat in conventional 

cars

In hybrids braking energy is recovered by  an electric 

generator and stored in a battery

it is called  regenerative energy, or “Regen Energy”

Driving Force



mghE 

Need engine power, fuel is consumed, potential energy is increased

no need for engine power

Braking, vey little fuel is consumed, potential energy is reduced 

energy is dissipated in the brakes as heat in conventional cars

In hybrids braking energy is recovered, Engine can be turned off  

automatically going downhill

Driving Force
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 Still a major contributor, 
despite reductions in new 
vehicle emissions achieved 
over the last decade

CO

NOx

Lead

VOCs

CO2

Particulates

79%

53%

13%

44%

33%

25%

SO2

7%

Source: EPA









Table: Energy Consumption by Source and Sector in 2005











 Keep your car free from heavy objects.

 Drive the speed limit and avoid rapid

acceleration for best efficiency.

 Keep your tires properly inflated and maintain

regular tune-ups that keep the air filters clean.

 Anything that makes your engine work harder

causes additional gasoline usage.

 When possible, walk or ride your bike to

nearby locations .

 Carpool with others who live around you, or

use public transportation.

A fail safe system?

http://images.google.ca/imgres?imgurl=http://www.codehot.co.uk/images/giggles/a/horse_cart.jpg&imgrefurl=http://www.codehot.co.uk/jokes/10059.htm&usg=__8mBKs-rD4dmQe5LCctsr4N8avsA=&h=322&w=409&sz=18&hl=en&start=5&sig2=GxjZTXxQseJnbq9DT4ys0w&um=1&tbnid=nKr7SMpG7_pDXM:&tbnh=98&tbnw=125&ei=haSoSZHhLJfItQPGktHiDw&prev=/images?q=horse+cart&um=1&hl=en&rlz=1W1ADBR_en&sa=X


 Highlighting environmental awareness in
Policies of Ministries concerned

 Promotion of public awareness and
environmental education for environmental
improvement in transport sector

 Improvement of Infrastructures related to
transport sectors



 Collection of data and sharing information
related to environmental improvement in
transport sector

 Subsidization for environmental improvement
in transport sector

 To encourage the use of pubic transport and
induce the use of rail transport modes

 To adopt appropriate measures in marine and 
air transport



 Monitoring air quality of large cities

 Monitoring noise pollution and vibration at
urban areas

 To encourage utilizing alternative fuel for 
automobiles

 To upgrade vehicle inspection system

 To initiate environmentally friendly driving



 The use of public transportation, such as buses,

trains and subways.

 With mass transportation, the energy consumed

per passenger is nearly always less than if the

passenger were to travel the same distance in an

automobile.

Tips to Save Energy in Transportation



 Avoid idling 

 Avoid aggressive driving 

 Avoid high speeds. 

 Avoid keeping heavy items in your car 

 Reduce drag by placing items inside the car or 
trunk rather than on roof racks 

 Combine errands 

 Check into telecommuting, carpooling, and 
public transit to save driving and car 
maintenance costs. 



 Use the grade of motor oil your car’s

manufacturer recommends.

 Using a different motor oil can lower your

gas mileage by 1%-2%.

 Inflate your tires to the pressure listed in

your owner’s manual or on a sticker in the

glove box or driver’s side door jamb.

 This number may differ from the maximum

pressure listed on your tire’s sidewall.



 Get regular maintenance checks to avoid fuel economy

problems due to worn spark plugs, dragging brakes, sagging

belts, low transmission fluid, or transmission problems.

 Don’t ignore the check-engine light—it can alert you to

problems that affect fuel economy as well as more serious

problems, even when your vehicle seems to be running fine.

 Replace clogged air filters on an older car with a carbureted

engine to improve gas mileage by as much as 10% and to

protect your engine.



 Choose vehicles according to your need. For example, if you

mostly drive in cities, a smaller hybrid might be right for

you because they get better mileage in city driving and are

easier to park.

 If you need a vehicle for towing or heavy use, consider a

clean diesel vehicle.

 Diesel engines are quieter, more powerful, and 30%-35%

more efficient than similar-sized gasoline engines.

 The new generation of clean diesel vehicles must meet the

same emissions standards as gasoline vehicles.



 Consider buying a highly fuel-efficient vehicle.

 A fuel-efficient, plug-in electric (PHEV), hybrid, or

alternative fuel vehicle could cut your fuel costs

and help the environment.
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Dramatically 
Improve “Emissions  

& Efficiency”

Reduce Vehicle Miles
Traveled

Use Clean 
Alternative & 
Renewable

Fuels
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The Cleaner Production (CP) strategy: 

• Prevention of waste 

• Systematic approach (နညး့စနစးက္က္)

• Integrated into business processes            

(စီ့ပျာ့ေရ့လုပးငနး့အသျငး)

• Aimed at continuous improvement 

(စဥးဆကးမ်ပတးတို့တကးမြု)

The Methodology of energy  

saving is based on:

Energy Saving( စျမး့အငးေခ ျ္တာ်ခငး့)



Step 1: Planning and Organization

(အစီအစဥး ႏြငံး အဖျဲ႕အစညး့)

Step 2: Assessment (အရညးအေသျ့ခနး႕မြနး့)

Step3: Identification of Options

(စစးေဆ့ေရျ့ခ္ယးႏိုငးချငးံမ္ာ့)

Step 4: Feasibility Analysis of Options

(လကးေတျ႕ချဲ်ခာ့စိတး်ဖာ်ခငး့)

Step 5: Implementation and Monitoring of

Options ( အေကာငးအထညးေဖါ်ခငး့)

Step 6: Continuous Improvement(စဥးဆကးမ်ပတးတို့တကးမြု)

The Cleaner Production strategy





Products
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 Measures to reduce greenhouse gas (GHG)

emissions from buildings fall into one of three

categories: reducing energy consumption and

embodied energy in buildings, switching to low-

carbon fuels including a higher share of

renewable energy, or controlling the emissions

of non-CO2 GHG gases.



 Increasing PAS

To protect the permanent 

forest area by reducing 

deforestation rate and 

increasing protected area 

system(PAS).

(PAS area was 10275.52 sq 

mile in 2008.



Source: Forest Department, 2010 

Plantation type Area (ha) % of total area 

Commercial 1,113,120 53.7 

Village supply 444,621 21.5 

Watershed 334,584 16.2 

Industrial 179,121 8.7 

Total 2,071,446 100 





Myanmar Petrochemical Enterprise is mainly major

activities for energy efficiency as below:

Myanmar Carbonix Project in No(1) Refinery,

Thanlyin (energy saving and Energy Efficiency)

 Energy Conservation Project in No(3) Fertilizer

Factory, Kyaw Zwa



COD(B) – 1963, 14000BPSD, Foster Wheeler Co., England 

COD(C) – 1982 ,  6000BPSD, Mitsubishi Heavy Industry 

Japan

COD(B) Renovation – 1999, Nichimen Corporation Japan

Today capacity of COD (B) + COD(C) – 17000BPSD


