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Environmental Impact Analysis of ULSAB Cars and Aluminum-body Cars Using a Population Balance Model

Keiji KAKUDATE, Masaru Y AMASHITA, Yoshihiro ApacHI and Toshio SUZUKI

Synopsis : A macro model of Japanese passenger cars that a scrap ratio distribution is applied to a population balance model (PBM) is constructed. The

validity of this model is shown by comparing calculation results with statistics of cars in use. Inventory factors of aluminum-body car and

ULSAB (Ultra Light Steel Auto Body) car from production stage to scrapping stage are calculated, and CO, emission amounts under an as-

sumption that these cars popularize are analyzed. Consequently, it turns out that CO, emission amount from ULSAB cars are less than that

from aluminum-body cars. In order to make it equivalent to the total CO, emission amount from ULSAB cars, it is shown that a recycled alu-

minum must be used about 50% in the aluminum-body. Moreover, in consideration of the effect on the aluminum industry by the populariza-

tion of aluminum body cars, time change of the aluminum amount which should be collected from ELV (End of Life Vehicle) is predicted,

and increasing rapidly from 2010 is shown.
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Fig. 1. Schematic mass flow diagram of Japanese passenger cars.
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Table 1. Car weight and inventory factors of sample car,
regular car, compact car and mini car.

Weight Production Waste

(kg (C-t/unit) (C-t/unit)
Sample 1140 1.32 0.0676
Regular car 1570 1.82 0.0931
Compact car 1080 i 1.25 0.0640
Mini car 747 | 0.865 T 00443

Table 2. Parts, material composition and their weight of

sample car.
Total | Ferrous | Alumi. | Non-Fe | Plastic | Rubber | Glass | Others
(kg (kg) (kg) (kg (kg) kg (kg) (kg)
Engine 1215 663] 436 4.1 45 2.1 0.9 0.0
System
Battery 12.0 0.0 0.0 6.6 1.8 0.0 0.0 3.6
Tire, Wheel
& Tool 80.0|  50.2 0.0 0.0 00| 173 00| 125
Oil & Liquid |  22.0 0.0 0.0 0.0 0.0 0.0 00| 220
Fuel Tank 10.0 9.8 0.0 0.2 0.0 0.0 0.0 0.0
Drive, Sus. -
& Brake 222.6| 207.3] 106 0.2 16 29 0.0 0.0
Electric 86.7| 266| 84| 150| 328 04 1.9 16
System
I’ﬁ‘e"“.‘ & | onp2| 704 0.0 22| 58| 138] 325 2715
xterior
Body 383.0/ 3712 0.0 3.8 0.0 0.0 0.0 8.0
Total 11400, 801.8| 626 321 965 365 353 752

Non-Fe : Non-Ferrous metals excluding aluminum.
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Table 3. Inventory factors of production stage, and the
ratio of fuel economy improvement of regular car,
compact car and mini car by aluminum-body and
ULSAB.

Regular car Compact car Mini car

Average weight
(kg)
Inventory factor of
manufacturing
(C-ton/unit)
Average weight
(kg)
Inventory factor of
manufacturing
(C-ton/unit)
Improvement
ratio of fuel
economy
Average weight
(kg)
Inventory factor of
manufacturing
(C-ton/unit)
Improvement
ratio of fuel
economy

1570 1080 747

Steel car

1.82 1.25 0.865

1391 957 662

2.22 153 119

Aluminum car

1.12 1.12 1.12

1443 993 686

1.70 117 0.81

ULSAB car

1.09 1.08 1.09
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Fig. 2. Relation between car weight and 10-15 mode fuel
economy.
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Fig. 5. Time change of CO, emission amounts of use stage
and production stage ULSAB cars and aluminum-
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