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Abstract

An energy crisis is expected in near future. Fossil fuel such as oil and natural gas
has been used and will be no longer supplied enough to demand in the beginning of
coming century. The use of the fuel makes a lot of environmental pollution to threaten
human being’s health especially in big cities and produces a lot of CO; to make green
house effect of the earth. It is the time to use clean fuel such as hydrogen to prevent
the expected energy crisis and the pollution. A new engine such as fuel cell can be
used instead of the conventional internal combustion engine with 2 to 3 times higher
efficiency of the conventional engine. The fuel cell uses hydrogen and oxygen and
produces electric energy and pure water, which is a calm engine without air pollution.
In big cities the city buses and the taxies powered by hydrogen fuel cells are suggested
to be operated for clean environment. A model of the total energy system for
production, transportation and utilization of hydrogen is calculated.
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Table 1. Incident solar energy at
horizontal surface area.

Table 2. Calculated wind energy from the
daily mean velocity through the

( MJ/mz) vertical area.
(MJ/m?)
MONTH| KWANG JU | MOK PO
MONTH]| JIN DO |WAN DO|HAE NAM
1 268.95 290.38
5 Y 36.21 1 24009 | 22090 254,28
3 369.60 380.67 2 18020 | 154.98 195.61
4 537.23 547.36 3 11253 | 7077 120.03
2 gzg-g; g}lig 4 54.29 28.32 76.33
- e 75 09 5 22781 | 36.40 59.77
8 494.32 570.22 6 | 10827 | 215 38.37
9 459.14 496.72 7 13066 | 1594 71.36
10 367.59 415.65 8 5392 | 39.48 21.23
11 235.04 249.48 9 32.03 30.89 14.49
12 227.59 257.46 10 5029 | 50.38 48,89
TOTAL 4711.88 5129.65 11 2339 | 14659 69.57
i} 12 10897 | 11826 80.07
£
S 800 TOTAL| 153302 | 93446 | 1050.00
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Fig. 1 Incident solar energy at horizontal
surface.
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2. 2 Calculated wind energy from the
daily mean velocity through the
vertical area at Jin Do.
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=:g. 3 Calculated wind energy from the

daily mean velocity through the
vertical area at Wan Do.
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Fig. 4 Calculated wind energy from the
daily mean velocity through the
vertical area at Hae Nam.
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Fig. 5 Wind energy through the vertical
area.
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Total Solar Energy(Mok Po or Kwang Ju)
X Solar cell Eff.(%) X Electrolysis Eff.

(%) / (12(Month)x LHV) = Hydrogen
Producion
Total Wind Energy(Jin Do, Wan Do or

Hae Nam) X wind turbine Eff.(%) X
Electrolysis Eff.(%) / (12(Month) X LHV)
= Hydrogen Producion
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Table 3. Producion of hydrogen fuel for a

year.
Solar
Electro
cell or lysis Hydrogen
AREA | wind g’ff Producion
turbine "~ (kg/m®)
(%)
Eff.(%)
MOK 5 0.159
SOLAR PO 10 0.318
15 0.477
ENERG 5 0146
KWANG :
Y 10 0.292
JU 15 0.438
30 90 0.285
JIN DO 40 0.380
WIND  {waN 30 0.174
ENERG DO | 40 0.232
Y HAE 30 01%
NAM 40 0.260
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Table 4. Hydrogen fuel cell powered
vehicles.
continue to
i Vehicle | Fuel cell Fuel .c’el] Maxim-
L Vehicle ) specific um
No.| Organization weight | power
wee | g | aewr | POWer | speed
(kw/kg) | (kmv/h)
| |Paimler-Benz |, 2600 | 50 0.17 110
Necar QI
Heavy
o |Ballard Phase2 |\ 0" | 13608 | 205 | o029 97
New Flyer
bus
3 [Peimler-Benz 1} o o 18000 | 250 | 018 2
NEBUS

Table 4. Continued.

Sto fueli
Acceleration | Range rage Stored Re .ue ne
No. pressure | hydrogen time Year
(s) (km) )
(bar) (kg) (min)
12 GH:
4
1 (0~ 48Km/h) 250 250 6 15 1996
19 GHa
402 66 1994
2 (0~48km/h) 300
GH2
3 250 21 60 1
300 w1
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Table 5. Required hydrogen.

Expected | Required
. No. of Range Hydrogen | Reference
Vehicle . .
Vehicles | per Day | per Month Vehicle
(km) (kg)
;gg g'gég Ballard
Bus 3 800 11.820 Phase 2
1.000 14776 | New Flyer
g gg?g Daimler-
Taxi 10 800 4416 Benz
1,000 5520 | Necard

EXxo Y UdAIFE JFLoRE 3 H
dAA FEEL 10%E A vig HF
10,494 kgo 2 AN £ Jd. 4o
2 8% FA2AHE A7 H%4 FH L
71 A3 37 6m /€ AR
A% $24¥W 6140 m® o] Was 217709
Y dHd7)|9 HAXrr 27dY. FY ¢A
71 1t % 15 m x 15 m & 225 m®9] W3
o] Hg3dti JIAHINHE FHUFHoE
48825 m’e] 279t EFHo|JXE Table
3 = FHYH EE 0%E VIS
2 3 ojd HAF 1,750 kgl FAE A
g 4+ Qo o]F Table 69 YeEt AT
o] el ix|e} FHAVXZEEH AiT
F2%E Y g HTF 12,244 kg
Ak

Table 6. Energy farm area

No. of | Horizontal Hydrogen
Solar Cells | Installation |~ 08!
Energy . Production | Reference
or Wind Area (kg)
Turbines (m%)
Mokpo
l ¥ » y i)
Solar | 3,300,000 33,000 10,494 Eff. 10%
48,825 Jin Do
w. 7 ’
ind } 21 6140 | " |Ese 30%
(). Vertical area swept by wind
turbines
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