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Small-Scale Plasma Arc Flow Gasifier

1L

10250

triratanaStni.ac.th

Abstract

This article objective is to introduce the development of small-
scale plasma arc flow gasifier which is designed and invented for
household and domestic industries. The gasifier materials consist
of graphite, water and electric energy. This research shows the
design and process of the small-scale plasma arc flow gasifier, as
well as gasification to test water flow rate and electric power that
is used the plasma arc flow reaction for the best coefficient of
performance and the chemical compositions of the produced fuel
gas analysis.

Keywords: plasma arc flow, fuel gas, magnecule

(Liquefied Petroleum Gas: LPG)
LPG
LPG

LPG

(Gas

1o
Liquid in |

fl Heat

Out

1
(Plasma Arc Flow)
. 1999 Ruggero Maria Santilli

(Institute for Basic Research)

100 kw
(Magnegas)

(Coefficient of Performance : COP)

21



2 -3
1,000 c°
(ionize)
H 0 C
2 5%  CO050%
3 [
)
2)
3
Co 2
2.2 [

Total energy produced Fgasi'; at Al

Scientific Efficiency= _
Totalenergy available

electr + Eliqg
)
Egs
Ehedt
Fefar
Elig

Journal of Engineering and Technology
Vol.3 No. 2 July - December 2015

Coefficient of Performance (COP) = "as------(2)
Eelectr

COP = Egas/ Eelectr

T=25C0 P=latm
2 CO
¢ (solid) =C(gas) Af?=-1717, k)
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HiO(vaper) +C(gas)"> Hgas) +CO(gas) AH=+1388, ()
kcal/mol (5)
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1 keal = 3.9685 BTU
1 keal = 1.1628x 103 kW.h
1BTU = 0.25198 kcal
1BTU = 2.930x 104 kW.h
1 kW .h = 3413.0 BTU
1 kW .h = 859.99 keal
1m3 = 35.314 cf
1ct = 28.317 liters
2
(6) 1 kW1l =860 keal

2(mole) = 860 (kcal) /43.9 (kcal/mol)
= 19.6 moles (7)

1atm 25 ¢°

2 (Volume) = 19.6 (mole) x 22.41 (liter/mole)
= 493.1 liter 8)

2 Llcf = 28317 liters
493.3/28.317 = 155 cf Co
155 cf
2 CO
(exothermic reaction)

C0+\02->ca(gas) AH- +68.7, ¢)

H2+ 02 —=H20(vapor)+57.5, H2+ 02->C02+(liquid) +67.9,
(10

C0 +H2+02~"C02+H2(vaper) AH =+126.2, (L1)
CO+H2+02~ CO2+HA(ligiiid) AH =+U6.6, (12)

(energy content)
2+ CO
50% + 50% (12)
136.6 / 2 =68.3 keal/mol =271.2 BTU/mol = 342.8
BTU/cf
1) (12
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(1D

= 24735 keal

(12)

Exothermic heat (vapor) = 19.6 (mole) X 126.2

288 KWh  (13)

Exothermic heat (liquid) = 19.6 (mole)x 136.6

=264k 311 kWh (14
2 60
(13) (14 (Energy Content)
2 CO 19.6
2.88 kW.fl ' v
311 kWAl
1kW.h 2 CO 19.6
Ehet 2
0]
Coefficient of Performance = Egs/ Edatr
— Egas ™ dot
= 311 kW.h / TkW.h
= 3l (15)
Eerd)
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| (Eendot Eheat)
= 31LA (16)
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5 130
23- 20
30
10 12 mi/min
1 kW-h 204.656 litter Latm
25 ¢°
2,229 BTU
LKWh
50 %
5 %
315 BTU/cf
(Magnecular) [2],[3] HC 0
(Magnecule) (Molecular Weight)
147

[4

Motorfuelers, Inc.
871 BTUct [
30.759 BTUllitter 1 kW*h
204.656 litter
204.656 litter x 30.759 BTU/litter = 6,295 BTU
1 kW*h 3,412.3 BTU cop

@

_ 6295 BTU +2229BTU
COP="0 0 P agr - 2438 1)

Efed
17
COP = 6295 BTU / 3412.3 BTU = 1.845
31
(15

2.25 kW
460.475 liter | hour
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