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Part I. Preface

When energy price raises and the
greenhouse effect gets serious, spare automobile-
using gasoline and reduce carbon dioxide (CO2)
emission become very essential topics for every
nation worldwide. LPG (liquefied petroleum gas)
vehicles and HEV (hybrid electric vehicle) are de-
veloped; the former is cheaper on both new and
re-equipping vehicles than the later and is com-
monly accepted by people. For understanding
the characteristics of LPG vehicles, Department
of Logistics of Coast Guard Administration invited
LPG Filling Station Association (LPGFSA); recom-
mended by Environmental Protection Adminis-
tration of Executive Yuan; to hold the activity for
introducing and test-driving LPG cars on July 30,
2008. Here is the information about the function
and features of LPG.

Part Il. Introduction of LPG Vehicles:
|. Features:
(I) Summary of system operation:
Gasoline and LPG are the two fuels used
by LPG vehicle, so the vehicle is called
liquefied petroleum gas vehicle. This
system is a gas multi- injection system
(was controlled by LPG ECU, see the
chart). The gas fuel tank set in the trunk;
petroleum and gas are selected and

changed by the automatic switch device.
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The lllustration of Dual fuel Engine System Operation of LPG
Vehicle (Data source: LPGFSA)
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When the engine starts, the system of
petroleum always functions and when the
engine temperature reaches to the setting
point (radiator reaches 70 degrees
centigrade and engine rotation speed up
to 1500 RPM), it automatically switches
to gas system. It depends on necessity
when car moving (need higher
horsepower), then manual switch to
gas/petroleum bottom; select either one

as fuels for the engine.

(I) Spare fuel cost:

According to information provided by
LPGSA on the test result on a real vehicle
which uses gasoline and LPG individually
as the fuel, the efficiency of this car using
petroleum is 8 kilo-meter per liter in
average while LPG is 7; the mileage of
the latter reduces 13%-15%. However, if
we calculate the fuel costs, according
to CPC Corporation, Taiwan’ posted price;
unleaded gasoline #95 is NT$34 per liter
while LPGC NT$19.1 (price gap NT$14.9
per liter) on August 22, 2008. The fuel
costs of the former is NT$4.25 as the later
NT$2.7 per kilo-meter so that LPG vehicles
can save NT$1.55 per kilo-meter. That
means we can save fuel costs about
36.5%.

(111) Safety of adding components:

1.Added components of LPG vehicles
have to be tested and approved by
Bureau of Standard, Metrology and
Inspection. Re-equipping vehicles have
to pass quality assurance testing
conducted by Automotive Research &
Testing Center (ARTC) commissioned
by Ministry of Transportation and
Communications as well as pass dual
fuel inspection and alter vehicle license
by the Motor Vehicles Offices to assure
safety.

2.LPG steel bottle is made by 3mm or

above steel plate and its cylinder device
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LPG steel cylinders were put in the trunk.
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not only can endure high pressure but
also function like military helmets when
outside force as bullets shooting on it,
the bullets can easily flip away due to
the round surface. Moreover, the
ignition point of the LPG is up to 430
degrees centigrade or above, once it
leaks into the air will produce latent
heat and rapidly lower the temperature
around. Besides, the steel bottles are
high pressurized storage containers. So
that combining the above characteristics
even bullets run through the bottles
vertically and cause gas leaking, it is
uneasy to ignite and burn due to not
reaching the ignition point.

(V) Environmental protection of LPG vehicles
The ingredients of LPG are non-toxicant
and non-corrosive. The emission of LPG
engine does not contain lead damaging
body health or benzene causing cancers.
LPG fuel reduces 71% of CO (carbon
monoxide) and 89% of HC (hydrocarbon)
and individually and 14% of greenhouse
effect caused by carbon dioxide (emission
of CO2) based on the information from
professional section commissioned by

Environmental Protection Administration.

. Il.LPG vehicles and others:

(I) Weight increase:
Basically LPG vehicles mainly use LPG
fuel and gasoline is as assistance. Based
on LPG vehicles drivers’ habit that when
filling about 20 liters gasoline the weight is
around 15kg, and adding LPG fuel to
0.0050M3, the total weight of the two
fuels is about [52.5kg(LPG) + 15kg(
gasoline)] = 67.5(+5kg); only 27.5kg
heavier than filling only gasoline fuel (
67.5kg [ weight of LPG ] —40kg [ weight of
filling only gasoline ] ) .

(I) Miles of LPG:
If the mileage of gasoline is about 8km per

liter; the volume of a fuel tank is about
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50~55 liters, then a tank filled up with
gasoline can run 400-440km. As same
volume of gas tank, LPG is 7km per liter
in average, and a tank filled up with fuel
can run 350-385km.
(1) Effect to trunk space:
LPG steel bottle stabled sets inside the
deepest space of the trunk; behind the
back seats and occupies about 1/3~1/4 of
the trunk space. It is usually no influence if
there is no other device or large-sized
equipment in the trunk. It will not affect the
trunk space a bit if spare tire type steel
bottle is developed in the future.
Ill.Conditions of re-equipping LPG vehicles:
(I) Cost of re-equipping:
Based on different types, re-equipping
cost of cars which age within 5 years
is about NT$40,000 and time is about one
day (factory of vehicles re-equipping: see
attached table1).
(I) Locations of LPG filling stations:
There are 25 LPG filling stations in Taiwan:
Keelung City, Taipei City, Taipei County,
Taoyuan County, Tainan City, Kaohsiung
County, Kaohsiung City, Yilan County and
so on. There are also 22 stations
preparing to be built. Moreover, the
Executive Yuan promotes to increase LPG
filling stations to 150 stations within 5
years and prepares to spend NT$75.72
hundred million. All counties and cities
have LPG filling station is the goal. (
Locations of LPG filling stations: see
attached table2.)
(IMTypes of new and re-equipping vehicles:
1.New car types: According to common
contract in department of procurement
of Bank of Taiwan, LPG car types for
procurements are GRUNDER 2.4 (
P712X) LPG and FORTIS 2.0 LPG
vehicles of China Motor (both contract
prices are NT$665,990).
2.Types of re-equipping vehicles: There
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are 7 types of vehicles; that is,

Kuozui Motors, Mercedes-Benz, Buick,

Nissan, China Motor, Ford, and Honda.

Engine volume is from 1500cc to 3500cc

(types of re-equipping LPG vehicles:

see attached table3).

Part lll. Plans of re-equipping vehicles of Department
of Logistics
I.Policy:According to government
procurement regulations of official cars ruled
by Executive Yuan. and Government
procurement expenditure regulations
on low polluted (re-equipping) cars in

2008, the rules are:

(1)When purchase official cars, LPG car
should have priority if it meets the
needs of users. If no LPG cars match
the needs, then vehicles with energy
saving labels should have priority.

(2)The vehicle age of government official
cars within 5 years which legally passed
re-equipping test should be re-equipped
as computer control multiport injection
LPG vehicles.

II.CGA Plans for new and re-equipping
vehicles:

(I) Based on the government restrictions of
annual planning and budgeting limit for
cars, restrictions of emission,
procurement for car types, vehicle
types which are tested and approved
by Ministry of and Transportation and
Communications, and locations of LPG
filling stations, examining and
purchasing LPG vehicles is considered.

(I)The Administration has partially cars
matching re-equipping conditions.We
should examine and review the
locations for filling stations and
re-equipping. Continuing and voluntarily
examine and promotion LPG vehicles
in the terms of stations in the area
and the progress of opening up to safety

test and approval of car types.
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Port V.Conclusion

To save energy and reduce carbon emission,
Executive Yuan lists government procuring LPG
vehicles as a practice item. Due to vehicles is the
indispensable equipment for the Administration’s
mission, we should purchase LPG vehicles for
making us a low carbon emission, clean, and ev-
erlasting country and also take our responsibility
for the earth.
(The author is currently with the office of De-
partment of Logistics of Coast Guard Admin-

istration.)

Table 1: factory of vehicles re-equipping
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Name of factory Address Contact
phone number

SERELPGEE - AIEHRAILEEERE | (02)2761-6005
B LERR 437-13% (04)2311-9811

a ER=p] (06)247-6828
TZ;;FEEIEEH B (07)342-4253
AEMRERRER
—FR4655%

BIEFR CRAEEA
%6357

Luhai LPG Business | No.437-1, Fuyuan St., (02)2761-6005
Songshan District, (04)2311-9811
Taipei City (06)247-6828
No.12 Ganhe Rd., (07)342-4253
Situn District, Taichung
City

No.465,Sec.1,Anji Rd.,
Annan District, Tainan
City

No.53,Gaonan Highway,
Renwu Township,
Kaohsiung County

-yunbao factory

PR AR B R = (03)370-3877
72258

Yuantai factory No.722,Sec.3 Daxing W.Rd., | (03)370-3877
Taoyuan City, Taoyuan

County

BIHRILERETH |(02)2881-2342#815
3315%

No.331, Binjiang St.,
Zhongshan District,
Taipei City

Yiio factory (02)2881-2342#815

HWIERH AR T |(02)2641-2380

236%%

No.236,Sec.2,Sintai 5th Rd., | (02)2641-2380
Sijhih City, Taipei County

Century factory
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Table 2: Locations of LPG filling stations
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(02)
8951-9011

District

Station

Address

Open
time

TEL

Taipei
City

CPC Neihu
Station

No.284, Ankang Rd.,
Neihu District, Taipei
City

07:00
1
22:00

(02)
2790-9413

Luhai
Binjiang
Station

No.375, Binjiang St.,
Songshan District,
Taipei City

24 hr

(02)
2509-3745

Sure Dazi
bridge
Station

No.333, Binjiang St.,
Zhongshan District,
Taipei City 24 hr

24 hr

(02)
2503-3166

Unisys
Neihu
Station

No0.296, Ankang Rd.,
Neihu District, Taipei
City 114

24 hr

(02)
2792-4733

Liutong
Station

No.183, Binjiang St.,
Zhongshan District,
Taipei City

(02)
2517-6032
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2946-3059
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(02)
2267-5755

Taipei
County

Jyuguang
Rd Station

No.285, Jyuguang
Rd., Jhonghe City,
Taipei County

(02)
8951-9011

Luhai Anhe
Station

No.37, Sec. 3, Anhe
Rd., Xindian City,
Taipei County

(02)
2946-3059

Lianhwa
Sindian
Station

No.300, Sec. 2,
Ankang Rd., Sindian
City, Taipei County

24 hr

Chunbao
Station

No.236, Sec. 2,
Sintai 5th Rd., Sizhih
City, Taipei County

24hr(

02)
2690-0088

Taixin
Station

No.61, Sec. 2,
Zhongshan Rd., Taishan
Township, Taipei County

24 hr

(02)
2909-4220

Lianhwa
Sanchong
Station

No.168-1, Sec. 2,
Guangfu Rd., Sanchong
City, Taipei County

Lianhwa
Tucheng
interchange
Station

No.101, Da-an Rd.,
Tucheng City,
Taipei County

(02)
2267-5755
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(03)
370-3877

Yilan Station

No.118, Sec. 1,
Zhongshan Rd., Yilan
City, Yilan County

(03)
925-1958
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(03)
496-3666
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(03)
452-1948

Taoyuan
Station

No.722, Sec. 3, Daxing
W. Rd., Taoyuan City,
Taoyuan County

24 hr

(03)
370-3877

Qianyii
Station

JhongliNo.489,
Sec.3, Yanping Rd,
Taoyuan County

(03)
496-3666

Jhongli
industry
district Station

No.230, Sec. 2,
Jhonghua Rd., Jhongli
City, Taoyuan County

24 hr

(03)
452-1948
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(04)
2358-0891

AR
piIp: b

B mmEEX DR
6415%

(04)
2261-5700

Taichung
City

Taichung
Port Rd
Station

No.119, Sec. 3, Taichung
Harbor Rd., Xitun District,
Taichung City

07:00
1
22:00

(04)
2358-0891

Sure
wunnan
Station

No.641, Wunsin
S. Rd., South District,
Taichung City

24 hr

(04)
2261-5700

BREmRERREHE
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(06)
247-6828

Tainan
City

Gufon
Station

No.465, Sec. 1, Anji
Rd., Annan District,
Tainan City

071:00
23:00

(06)
247-6828
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(06)
282-9833
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1ZE 8116558

(06)
335-8580

Tainan
County

Jiujii
Station

No.1069, Jhonghua Rd.,
Jiading Village, Yongkang
City, Tainan County

07:00
!
23:00

(08)
282-9833

Asia Rende
Zuonan

No.1165, Ren-ai Village,
Rende Township,
Tainan County

07:00
1
21:00

(08)
335-8580
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(07)
342-4253

Kaohsiung|
City

Yugang Rd.
Station

No.2-1, Yugang Rd.,
Qianzhen District,
Kaohsiung City

07;00
21:00

(07)
822-4007

Zuonan
Station

No.2-1, Zuonan Rd,
Zuoying District,
Kaohsiung City

07:00
2200

(07)
588-8562

Kaohsiung
County

Asia
Woukuaicuo
Station

No.53, Gaonan Highway,
Renwu Township,
Kaohsiung County

07:00
!
22:00

(07)
342-4253
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(02)
2456-0524

Keelung
City

Badu Station

No.158, Badu Rd.,
Nuannuan District,

07:00
1
22:00

Keelung City

(02)
2456-0524




oAl
NN

AHHELPGEE :

EE (TOYOTA)

VIOS CAMRY ALL NEW CAMRY

1.5 1.6 1.8 ! 3.0 3.5 2.0 24

EEPSKR
UPIEPE | CEIEPD | ZEIEPE MVIEPG | JETEKR | JEPNKR|JEANKR

UPIEPS

H1E(7T)
%(}fpgsn % X w  [1,035,533
ML

)

it HZE (NISSAN) rhiE et
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Table 3: ministry of and Transportation and Communications approved re-equip to LPG vehicles types

Brand Kuozui Motors (TOYOTA) Mercedes-benz I(BCLBJ;\(/:II)(

Serial | Vios CAMRY ALLNEW CAMRY|  BENZ i

Volume 1.5 1.6 1.8 . 3.0 3.5 2.0 24 3.2 1.8 1.8

EEPSKR EXCEL
type |UPIEPE | CEIEPD | ZEIEPE MVIEPG|JETEKR [JEPNKRJEANKR LE

UPIEPS

price(NT
dollars)
(3%not
included X DA X 1,035,533
in
procurem
ent
contract)

Brand NISSAN China Motor(MITSUBISHI), Ford

Serial TEANA CEFIRO LA';CE FORTIS GRELIJ?ND TIERRA[FOCUS

Volume . 2.0 2.3 2.0 . 1.8 2.0 24 1.6 1.8

LC1.828(LC20SD|GL24SD)| ~506.62|c307-65

type J31T | J31S | A33T DA A A

price(NT
dollars)
(>%not
included|62,4365|639,594 P % |583,756(665,990 % |583,756
in
procurem
ent
contract)




