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The effect of electric vehicles for
the solution of pollution prob-

lems caused by automobiles

The present state of research and
development of electric vehicles
The performance of electric vehi-

cles of today

The Performance and future

prospect of batteries

The state of practical uses

The possibility of large number of

practical uses

The possibility of the improvement
of the performance of an ele-

ctric vehicles

The calculated performance of an
energy saved electric passenger

car

Abstract

The replacement of all internal combustion engin (ICE)
cars by electric vehicles will enable the standerd of NO,
density to be abided by throughout the country. The
partial replacement of large size Diesel engin trucks by
electric vehicles will bring about great improvement of
environmental situation. _

Research and development of electric vehicles used to
be very active all over the world, but now it is decreasing.

The performance of driving such as range per charge,
acceleration and maximum velocity is much less than that
of ICE cars. Running cost of an electric vehicle is almost
the same as that of ICE cars.

Among many types of batteries under researching, lead
acid battery is best in view of overall performance. This
tendency is considered to continue also from now on,

500 electric vehicles are used in Japan now. In the
United States, electric vehicles in 10 times larger numbers
than Japan are now under practical uses.

There is a strong opinion that practical uses of electric
vehicles will be greatly achieved in the future, However,
large number of practical uses will be difficult by consider-
ing the number of present practical uses.

Electric vehicles will have much better performance
compared with traditional electric vehicles, by assembling
new techniques in the field of automobiles, materials and
electronics which have been developed in these 10 years.
Here, the new electric vehicles in which new techniques are
combined will be called “‘energy saved electric vehicles''.

In 4 persons passenger electric vehicles, 320 km of
range (4 mode driving schedule : correspond to city drive),
180 km/h of maximum velocity and 20s of 0 to 400m

acceleration time will be achieved by using 400 kg of a



The calculated performance of an

energy saved electric truck

Total evaluation of an energy

saved electric vehicle

Possible problems in wide spread

use

commercialized lead acid battery. The running cost in-
cluding the price of electricity and the battery is 2 yen/km
in 4 mode driving schedule.

In a large sized electric truck with 20 tons weight in
total, 11 tons paylord, the range per charge is 330 km (4
mode driving schedule), maximum velocity is 200 km/h.
The running cost is almost half of a Diesel truck.

The performance of driving and price of the energy
saved electric vehicle will be almost the same as that of [EC
car. No pollution. Running cost is overwhelmingly low.
More comfortable, safer and easier driving, and easier
maintenance in the energy saved electric vehicle.

The problems are, air conditioning, capacity of genera-
tion in power plants, charging, resources of the materials of
batteries and the new pollution. All these problems will be

solved.
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Economic analysis of man’s utilization of environmental resources in agquatic
environments and national park regions.(i986)
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Report of Special Research Project the National Institute for Environmental Studies

No. 1% Man activity and aquatic environment—with special references to Lake
Kasumigaura—Progress report in 1376.(1977)

No. 2% Studies on evaluation and amelioration of air pollution by plants—Progress
report in 1976-1977,{1878)

(Starting with Report No.3, the nev title for NIES Reports vas changed to;)
Research report from the Natioral Institute for Environmental Studies
¥No, 3 A comparative study of adults and immature stages of nine Japanese species of
the genus Chirocnomus{Deptera, Chironomidae), (1378)
No. 4% Smog chamber studies on photochemical reactions of hydrocarbon-nitrogen oxides
systen— Progress report in 1977, (1978)
No, 5 Studies on the photooxidation products of the alkylbenzene-nitrogen oxides
systew, and on their effects on Cultured Cells—Research report in 1976-1977.
(1978)
No. 6#*Man activity and aguatic environment—vwith special references to Lake
Kasunigaura—Progress report in 1977-1978.(1979)
¥No. 7 4 morphological study of adults and immature stages of 20 Japanese species of
the family Chirononidae(Deptera).(1379)
#No, 8*Studies on the biological effects of single and combined exposure of air
pollutants—Research report in 1977-1978, (1979)
No. 9% Smog chamber studies on photochemical reactions of hydrocarbon-nitrogen oxides
system— Progress report in 1978. (1979)
No. 10# Studies on evaluation and amelioration of air pollution by plants—Progress .
report in 1876-1978.(1979) .
¥No. 11 Studies on the effects of air pollutants on plants and mechanisms of :
phytotoxicity. (1980)
No. 12 Multielement analysis studies by flame and inductively coupled plasma
spectroscopy utilizing comouter-controlled instrumentation. (1980}
No, 13 Studies on chironomid midges of the Tama River.{1980)
Part 1. The distribution of chironcmid species in a tributary in relation to
the degree of pollution with sewage water.
Part 2, Description of 20 species of Chironominae recovered from a tributary. i
No. 14+ Studies on the effects of organic wastes on the soil ecosystem—Progress
report in 1978-1879, (1980)
¥No. 15% Studies on the biological effects of single and cowbined exposure of air
pollutants—Research report in 1979, (1980)
No. 16 # Remote measurement of air pellution by a mobile laser radar.(1980)
#No. 17# Influence of buoyancy on fiuid motions and transport processes— Meteorological
characteristics and atmospheric diffusion phenocmena in the coastal region—
Progress report in 1978-1979.(1980)
No. 18 Preparation, analysis and certification of PEPPERBUSH standard reference mate
rial. (1980) ,
¥ No. 13# Comprehensive studies on the eutrophication of fresh-water areas—Lake current
of Kasumigaura(Nishiura)—1978-1979, (1981)
No. 20 =% Conprehensive studies on the eutrophication of fresh-water areas—Geomorpho-
logical and hydrometeorological characteristics of Kasumigaura watershed as
related to the lake environment— 1978-1979,(1981)
No., 21+ Comprehensive studies on the eutrophication of fresh-water areas— Varlation
of pollutant load by influent rivers to Lake Kasumigaura—1978-1979.(1981)
No. 22% Comprehensive studies on the eutrophication of fresh-water areas—Structure of
ecosysten and standing crops in Lake Rasumigaura—1978-1979.(1981)
No. 23+ Comprehensive studies on the eutrophication of fresh-vater areas— Applica
bility of trophic state indices for lakes—1978-1979.(1881)
No. 24 # Comprehensive studies on the eutrophication of fresh-vater areas—Quantitative
’ analysis of eutrophication effects on main utilization of lake water resources
—1978-1979. (1881)
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25 % Copprehensive studies on the eutrophication of fresh-vater areas— Growth
characteristics of Blue—Green Algae, Nycrocystis- 1878-1979,(1981)

26 * Comprehensive studies on the eutrophication of fresh-wvater areas—
Izeterl;ination of argal growth potential by algal assay procedure—1978-1979.

1981

27 # Conprehensive studies or the eutrophication of fresh-vater areas— Summary of
researches— 1978-1979, (1981)

28 % Studies on effects of air pollutant mixtures on plants—Progress repert in
1979-1980. (1981)

29 Studies on chironomid midges of the Tama River.(1981)

Part 3. Species of the subfamily Orthocladiinae recorded at the summer survey
and their distribution in relation to the pollution with sevage vaters.
Part 4. Chironomidae recorded at a winter survey.

30 » Eutrophication and red tides in the coastal marine environment — Progress
report in 1979-1980.(1982)

31 # Studies on the biological effects of single and combined exposure of air
pollutants—Research report in 1980.(1981)

32 » Smog chamber studies on photechemical reactions of hydrocarbon-nitrogen
oxides system—Progress report in 1979—Research on the photochemicaly
secondary pollutants formation mechanism in the environmental atmosphere
{Part 1).(1982)

33 Meteorological characteristics and atmospheric diffusion phenomena in the
coastal region—Simulation of atmospheric motions and diffusion processes —
Progress report in 1980.(1982)

34 # The development and evaluation of remote measurememt methods for environmental
pollution—Research report in 1980, {1382)

35 # Conprehensive evaluation of environmental impacts of road and traffic.(1982)

36 * Studies on the method for long term environmental monitoring—Progress report
in 1980-1981.(1982)

37 # Study on supporting technology for systems analysis of environmental policy
— The Evaluation Labolatory of Man-Envircnment Systems, (1982)

38 Preparation, analysis and certification of POND SEDIMENT certified reference
material, {1982)

39 = The developement and evaluation of remote measurement methods for environ
mental pellution—Research report in 1981, (1983)

40 = Studies on the biological effects of single and combined exposure of air
pollutants—Research report in 1981.(1983)

41 % Statistical studies on methods of measurement and evaluation of chemical
condition of soil —with special reference to heavy metals—, (1983)

42 #» Experimetal studies on the physical properties of mud and the characteristics
of mud transportation.(1983)

43 Studies on chironomid midges of the Tama River. (1983)

Part 5. An observation on the distribution of Chironominae along the main
stream in June, with description of 15 new species.

Part 6. Description of species of the subfamily Orthcladiinae recovered from
the main stream in the June survey.

Part 7. Additional species collected in winter from the main streas.

44 » Smog chamber studies on photochemical reactions of hydrocarbon-nitrogen oxides
system— Progress report in 1979 —Research on the photochemical secondary
pollutants formation mechanism in the environmental atomosphere(Part 2).(1983)

45 % Studies on the effect of organic wastes on the soil ecosystem—O0utlines of
special research project—1978-1980, (1983)

46 = Studies on the effect of organic wastes on the gsoil ecosystem—Research report
in 1879-1980, Part 1.(1983)

47# Studies on the effect of organic vastes on the soil ecosystem—Research report
in 1979-1980, Part 2.(1983)

48 ® Study on optimal allocation of water quality monitoring points. (1983}
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49% The development and evaluation of remote measurement method for environmental
pollution—Research report in 1982.(1984)

50 # Comprehensive studies on the eutrophication comtrol of freshwaters—Estimation
of input loading of Lake Kasumigaura— 1380-1382,(15984)

51 # Copprehensive studies on the eutrophication control of freshwaters-The func-
tion of the ecosystem and significance of sediment in nutrient cycle in Lake
Kasumigaura— 1980-1982, (1984)

52 % Comprehensive studies on the eutrophication control of freshwaters—Enclosure
experiments for restoration of highly eutrophic shallow Lake Kasumigaura— 1980
-18982. (1984)

53 » Comprehensive studies on the eutrophication control of freshwaters—Seasonal
c(:hanges of the biomass of fishes and crustacia in Lake Kasumigaura—1980-1982,

1984}

54 * Comprehensive studies on the eutrophication control of freshwaters—Modeling
the eutrophication of Lake Kasumigaura— 1980-1982, (1984)

55 % Comprehensive studies on the eutrophication control of freshwaters—Measures
for eutrophication control—1980-1982.(1984)

56 * Comprehensive studies on the eutrophication control of freshwaters—Eutrophic-
ation in Lake Yunoko- 1980-1982.(1984)

97 * Comprehensive studies on the eutrophication control of freshwaters-—Summary
of researches—1980-1982. (1984)

58 ® Studies on the method for long term environmental monitoring—Qutlines of
special research project in 1980-1982.(1884)

59 % Studies on photochemical reactions of hydrocarbon-nitrogen oxides-sulfur
oxides system—Photocherical ozone formation studied by the evacuable smog
chamber — Atomospheric photooxidation mechanisms of selected organic compounds
—Research report in 1980-1982,Part 1.(1984)

60 # Studies on photochemical reactions of hydrocarbon-nitrogen oxides-sulfur
oxides system—Formation mechanisms of photochemical aerozol —Research report
in 1980-1982,Part 2.(1984)

61 * Studies on photochemical reactions of hydrocarbon-nitrogen oxides-sulfur
oxides system—Research on the photochemical secondary pellutants formation
mechanism in the envirenmental atmosphere(Part 1) —Research report in 1980-
1982,Part 3.(1984)

62#% Effects of toxic substances on aquatic ecosystems—Progress report in 1980-
1983, (1984)

63 # Eutrophication and red tides in the coastal marine environment—Progress
report in 1981, (1984)

64 * Stydies on effects of air pollutant mixtures on plants—Final report in 1979-
1981.(1984}

65 Studies on effects of air pollutant mixtures on plants—Part 1,(1984)

66 Studies on effects of air pollutant mixtures on plants—Part 2.(1984)

67 % Studies on unfavourable effects on human body regarding to several toxic
materials in the environment, using epidemiological and analytical techniques
—Project research report in 1979-1981. (1984)

68 * Studies on the environmental effects of the application of sewage sludge to
soil Research report in 1881-1983.(1984)

69 Fundamwental studies on the eutrophication of Lake Chuzenji—Basic research
report, {1984)

76 Studies on chironomid midges in lakes of the Nikke National Park
Part 1 .Ecological studies on chircnomids in lakes of the Nikko National Park.
Part 11 .Taxcnomical and morphological studies on the chironomid species
collected from lakes in the Nikko National Park.(1984)

71 # Analysis on distributions of remnant snowpack and snow patch vegetation by
remote sensing. {1984}

72 * Studies on photochemical reactions of hydrocarbon-nitrogen oxides-sulfur
oxides system—Research on the photechemical secondary pellutants formation

—Xvi—



M No,
¥No.

No,

No.,
No.

No,
Ko,

No,
No,
No,
Na.
Na.
No,

No,
No.

No.

No.
No.
No.

N,
No.

No.

No.

*No.

No.

No.

No.

mechanism in the environmental atmosphere—Research report in 1980-1982,
Part 4. (1985)

73 * Studies on photochemical reactions of hydrocarbon-nitregen oxides-sulfur
oxides system—Final report in 1980-1982. {1985)

74 % 4 comprehensive study on the development of indices system for urban and
suburban envirenmental quality—Environmental indices—Basic notion and forma-
tion. (1884}

75 Limnological and environmental studies of elements in the sediment of Lake
Biva.(1985)

76 A study on the behavior of menoterpens in the atmosphere.{1985)

77 % The develapment and evaluation of remote measurement methods for environmental
pollution—Research report in 1983.(1085)

78 % Study on residents’ role in conserving the living environment. (1985)

74 Studies on the method for long term environmental wonitoring —Research report
in 1980-1982. (1985)

80 * Modeling of red tide blooms in the coastal sea—Research report in 1982-1983,
(1985)

81+ A studies on effects of implementing environmental impact assessment procedure
—Vith particular reference to implementation by local governments.(1985)

82« Studies on the role of vegetation as a sink of air pollutants—Research report
in 1982-1983.(1485)

83 Studies on chironomid midges of some lakes in Japan.(1885)

84 * A couwprehensive study on the development of assessment techniques for health
effects due to environmental heavy metal exposure—Final report in 1982-1984.
{1985)

85 Studies on the rate constants of free radical reactions and related spectro-
scopic and thermochemical parameters.(1985) )

86+ 4 novel retrieval system for identifications of unknown mass spectra. (1386}

87 % Analysis of the photochemical secondary pollutants and their toxicity on
caltured cells—Research report in 1078-1983, (1986)

88 * A comprehensive study on the development of indices systems for urban and
suburban environmental quality I —Emvironmental indices—Applications and
systems. {1386)

89 Measuring the wvater quality of Lake Kasumigaura by LANDSAT remote sensing,
(1986)

90 % National trust movement in Japanese nature conservation— Trugtworthy or
illusien?(1986)

81 Economic analysis of man’s utilization of environmental resources in aquatic
envirenments and national park regions.(1988)

82 * Studies on the growth and decomposition of water-bloom of Microcyctis. (1986}

93 % Studies on the environmental effects of the application of sewage sludge to
s0il (I ) ~Research report and papers(Part 1}in 1983-1984. (1986)

94 = Studies on the environmental effects of the application of sevage sludge to
s0il (11 ) ~Research report and papers(Part 2)in 1983-1984, (1986)

95 % Comprehensive studies on effective use of natural ecosystems for water quality
management( I ) —Drainage and flewing down of pollutant load—Research report
in 1933-1984, (19886)

96 » Comprehensive studies on effective use of natural ecosystems for water quality
management { Il ) —Structure and function of the ecosystems of littoral zone—
Research report in 1983-1984. (1886)

97 * Comprehensive studies on effective use of natural ecosystems for vater quality
management {If ) —Self-purification in stream and soil—Research report in 1983-
1984, (1986)

98 * Comprehensive studies on effective use of natural ecosystems for water quality
management (IV) —Developbent and application of wastewater treatment technolo-
gies utilizing self-purification ability-—Research report in 1983-1984.(1986)

99 % Effects of toxic substantes on aguatic ecosystems—Final report in 1981-1984.
(1986)

—xvii—




No.100 » Studies on the methods for long-term monitoring of environmental pellutants im
the background regions—Development of highly sensitive and selective analyt-
ical methods for measurement of pollutants in the background regions— Progress
report in 1883-1985.(1986)

No,101# Experimental studies on the effects of gaseous air pollutants in combination
on anivals.(1886)

No.102* & reviev on studies of the global scale air gquality perturbation.{1986)

No.103 * Thechnological assessment of electric vehicle from the envirenmental protec-
tion viewvpoint,{(1987)
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