LIFE CYCLE ASSESSMENT OF SOME VEHICLE
FUELSIN ROMANIA

Nicolae PEIU

ENVIRONMENTAL PROTECTION
INSPECTORATE —-IASI COUNTY, ROMANIA




INTRODUCTION

e INTHE PROCESSOF TRANSITIONTO A
MARKET ECONOMY CENTRAL AND EAST
EUROPEAN COUNTRIES ARE CONFRONTED
WITH THE PROBLEM OF PROLIFERATION
OF PASSENGER CARSWITH ALL
ASSOCIATED NEGATIVE IMPACTSON THE

ENVIRONMENT

« PREZENTATION PROPOSES AN APPLICATION
OF LCA FOR THE ANALYSISOF SOME
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GOAL DEFINITION AND SCOPING FOR AUTOVEHICLE

FUELS
GOAL OF THE STUDY::

*COMPARISON OF THE ENVIRONMENTAL
PERFORMANCES OF THREE AUTOVEHICLE FUELSUSED
IN ROMANIA: GASOLINE, DIESEL FUEL AND LIQUID
PETROLEUM GAS (LPG), IN ORDER TO FIND AND
ORIENTATE THE BEST IMPROVEMENT OPTIONS FOR THE
PROTECTION OF THE ENVIRONMENT

SYSTEM BOUNDARIES:
s SPATIAL BOUNDARIES: THE TERRITORY OF ROMANIA
INCLUDING BLACK SEA CONTINENTAL SHELF

s[EMPORAL LIMITS: 1999-2000 (THE YEARSWITH
THE LAST STATISTICAL DATA)

*FUNCTIONAL UNIT: 100.000 km/car (thetotal distancein
Km in thefull life cycle of a car (5 years*20000 km/year)



Transport 1 Rafination

Transport 2 Distribution




OTHER INITIAL ASSUMPTIONSOF THE STUDY

*EXTRACTION OF THE OIL ON THE CONTINENTAL BLACK
SEA SHEL F (OFF-SHORE):

*[RANSPORT TO REFINERY BY PIPES;

*RAFINATION IN THE WORST CONDITIONS FOR ROMANIA
(FTHE REFINERY WITH THE OLDEST TECHNOLOGY) ;

*[RANSPORT FOR RETALIATION BY AUTOTRACK;

*THE AUTOVEHICLESIN THE USE PHASE MANUFACTURED
IN ROMANIA: DACIA 1310 BREAK (GASOLINE+LPG,
CYLINDER CAPACITY OF THE ENGINE (CC) 1300 cm3, 54 HP)
ARO 10.41.9 (DIESEL FUEL, CC 1870 cm3,64 HP);

‘AVERAGE VEHICLE SPEED: 65 Km/h.



LIFE CYCLE INVENTORY

*DATA CONCERNING MATERIALS, ENERGY AND
ENVIRONMENTAL EMISSIONS FOR THE SI X DEFINED
UNIT PROCESSES HAVE BEEN COLLECTED,;

*ECONOMIC ALLOCATION IN THE OIL EXTRACTION
SITEP (OIL/ASSOCIATED NATURAL GAS) AND IN THE
REFINERY PROCESS (GASOLINE/DIESEL FUEL/LPG)

*[HE FINAL INVENTORY TABLE INCLUDES
ENVIRONMENTAL EMISSION DATA FOR 42 POLLUTANTS
(281N THE AIR, 12IN WATER AND 2 ON THE SOIL) ;

*[HE RESULTSFROM THE COMPLETION OF THE
INVENTORY PRESENTED IN THE FOLLOWING CHART,
ALLOW THE OPPORTUNITY TO TACKLE A FIRST
PARTIAL INTERPRETATION.
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DICATOR 95
DICATOR 99

ETHODSWERE DEVELOPED ASINSTRUMENTS
PROMOTION OF THE CONCEPT “DESIGN FOR

RONMENT”

ICATOR 95 HAS BEEN DEVEL OPED BASED ON
HODOLOGY “DISTANCE TO TARGET”

ICATOR 99 PROPOSES ON THE BASISOF THE
AL THEORY*THREE ANSWERSFOR THE
ON STEP IN LCA REPRESENTING THREE
> WITH DIFFERENT VISIONS ON THE WORLD:













JUSE GASES; CS= CARCINOGENIC SUBSTA
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EMISSIONS OF SOME POLLUTANT SUBSTANCESIN
THE EXHAUST GASES OF PASSENGER CARSIN THE
USE PHASE OF FUELS. COMPARISON WITH THE
EURO NORM S (g/K m)




INTERPRETATION (CONCLUSIONYS)

THE USE PHASE GENERATES OVER 80% OF THE TOTAL
ENVIRONMENTAL EMISSIONSALONG ALL THE LIFE CYCLES
OF FUELS REPRESENTING THE STEP ON WHICH WE MUST
FOCCUSIN ORDER TO IMPROVE THE ENVIRONMENTAL
PERFORMANCE OF ROAD TRAFFIC.

DIESEL FUEL HASBETTER ENVIRONMENTAL PERFORMANCES
THAN THE OTHER TWO FUELS. INBOTH METHODOL OGIES
USED FOR THE STUDY (EI-95 AND EI-99) DIESEL FUEL
PERFORMSBETTER FOR THE MAJORITY OF THE IMPACT
CATEGORIESWITH THE EXCEPTION OF GREENHOUSE GASES
(GG) AND EXTRACTION OF FUELS (EF).

IF WE COMPARE THE RESULTSOF THE THREE DIFFERENT
PERSPECTIVESWITHIN EI-99 METHODOLOGY IT ISOBVIOUS
THE SHIFT IN THE FIRST PLACE (THE WORST SCORE FOR THE
ENVIRONMENT) IN THE CLASSIFICATION OF GASOLINEWITH
LPG IN THE INDIVIDUALIST PERSPECTIVE IN COMPARISON
WITH HIERARCHIST AND EGALITARIAN PERSPECTIVES.
EXPLICATION ISTHE GREAT EMPHASISPUT IN THIS
PERSPECTIVE ON THE CATEGORY OF IMPACT WS (WINTER
SMOG OR ANORGANIC SUBSTANCES) IN WHICH LPG HASTHE
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INTERPRETATION (CONTINUATION)

THE STUDY PRESENTS SOME DIFFERENCESIN THE RESUL TS OF El-
95/EI-99 METHODOLOGIES SUCH ASCLASSIFICATION OF DIESEL
FUEL/LPG. THISDIFFERENCE HASTHE EXPLICATION THAT IN TWO
IMPACT CATEGORIESWSAND CS (CARCINOGENIC SUBSTANCES) EI-99
INCLUDES MORE SUBSTANCES (LIKE NOX, METALS, FORMALDEHYDE
OR ACETALDEHYDE)

CONCERNING THE LEVEL OF EMISSIONS OF SOME POLLUTANT
SUBSTANCESIN THE EXHAUST GASES OF PASSENGER CARSIN THE USE
PHASE OF THE LIFE CYCLE, ALL THE ANALYSED FUELSDO NOT
OBSERVE THE EURO NORMS. THUS GASOLINE EXCEEDS EURO I| NORMS
FORALL THE POLLUTANTS(CO, NOx +HC), LPG FOR NOx+HC AND
DIESEL FUEL FOR PARTICULATES

L PG REPRESENTSA BETTER ALTERNATIVE FOR THE ENVIRONMENT
THAN THE GASOLINE. BUT REAL ENVIRONMENTAL IMROVEMENTSAND
CONFORMITY WITH THE EURO NORMS CAN NOT BE ACHIEVED FOR THE
USE OF THISFUEL WITHOUT FURTHER REDUCTION OF NOx AND HC
EMISSIONSTHE SAME PROBLEM WITH WHICH ISCONFRONTED THE
GASOLINE. ALSO THE FUTURE OF DIESEL FUEL DEPENDSFIRSTLY ON
THE REDUCTION OF PARTICULATE EMISSIONS IN ORDER TO REACH
CONFORMITY WITH THE EURO NORMS.

SOME SUBSTANCES (LIKE NOx AND METALSIN OUR STUDY) CAN PLAY A
KEY ROLE INTHE LIFE CYCLE OF PRODUCTS. WE MUST FOCCUS OUR
IMROVEMENT ACTIONSON THESE SUBSTANCES

IN THE FUTURE WE WILL EXTEND THE ANALYSISTO OTHER
AUTOMOTIVE FUELSPRESENTING INTEREST FOR THE DEVELOPMENT
OF THE ROAD TRANSPORT IN THE COUNTRY.



