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Abstract >> Electric or hydrogen energy source is expected to solve a various issues including energy security
and exhaust pollution. However, it is required a lot of time and a variety of development to apply for
commercialization. Therefore, it is needed to translation fuels between the future and the present. DME (Dimethyl
Ether) can play a reduce exhaust emission from medium- to heavy-duty engines that are mostly used in commercial
sector. It have applied to the DME fuel as a various alternative fuel including power generation in many countries.
Especially, it is necessary to secure the energy of energy-poor areas that are widely distributed around the world.
And Korea also has the energy-poor areas due to geographical characteristics. These areas has been covered by
their own energy through some small diesel generators, diesel boiler efc. If DME fuels are supplied in new demand
such as rural sector with energy poor area, DME fuel will be available in the wider sector. In this study, it
investigated performance and emission characteristics of agricultural generator and air heater using DME fuel. So
the existing equipment of generator and air heater was modified to apply DME fuel. And combustion characteristics
and properties of exhaust gas according to the contents of the DME fuel were evaluated. DME fuel showed a
potential application in agricultural generator and air heater.
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Subscripts

Ciyg : Methane, Ethane, Propane, Butane

CO : Carbon Monoxide

CO, : Carbon Dioxide

CNG : Compressed Natural Gas

LPG : Liquified Petroleum Gas

NOx : Nitrogen Oxides

Nm’ : Normal Cuvic Meter

A2 A Lag U9 SRS <j5tol
7P Aol v RS Aldsta l=dl, =y
QoA 71E AFedAE dAE 5= = AHHiAl
QR oA i), ouix] 92, o] okn
9 243} 5 o Warol e} A ek, et
8= AY A oA RS By 24
S5 ffsto] =714 AHe] ot FHo] AlgE AL
Sen] FolAE 2vlE AAeHEe] ofxg
Shas Sfslel AR Ao UAE sela
g Aol . wat o] FAdH Zvtel Ak
It e s bR WA Z|AL glom O 3'4
S cherbA el ek S5 K12 71
B 20ae & S0l B ohd Eﬂ;
Aol FFS AL ATE WA B2
ot B A AAYeR BT g A7

ot Al G viAle % 2ok vled
OF 17%AEoln] 1 Z 2AFo] 1%, SiAFo] 3%, aF
o] 3% A3 ek olzfet BHLol ot
Bl 455Ee ARMRE Bolol 92 &
& Ao QuHT A FF vlghe] ofI4e
o2A oA or oHEE HiEo] ARO|AY 7]
= AAms} viisio] AR WEIIAS oA Aok
slel chee FelE AR A,
CNG), NS4 7F~(LPG) Y wleh23 22 iAo

Ol

<04

uﬁﬂi%

>> gHstgs U

AdoluAets] =24

== APkl glor 53], A tiAdR=A o
Zof|g| 2(dimethyl ether: DME)o| tfgt thoFst 7}
Ae AEsta Sl

ofux FHet tEo] th7] ed=Eo A
Tt w7kso] AIARE dste st €l
% Shfoln] olelgt olg2 A7l L i AFAIL
TE e eYEds AT dddl & de=m

W Qlek ShAE ofefdt AREL St A4S

[e) o]
el s e A7ko] WQdF Ao e wrhE|
glom ArgslEt) sl Ete 4% E AT

ofet 28 7hsd Aoz F4stal ok webA 4
e

& oAl 7MY w2 HEE AAske 50 9
gH] Ao =RE 9 v HlES HAA7]7] HsiA
L Hr} o2 7% 9 7o Haslyl et AA
ot =W A7 AH AR EA 9] Hu|
ol 27} ol x| 483} o] TA o] dm=

[elNe)
A 7K 2 St 9 4 U Aow Fsa

(<]

oo} ol s s $40515 o) olof 1
EEEE gém A ARIske Fwa ok

1t

e %7}0}@1 %141 2K 10&& W B4l Ba
3 Tlort 7)2AmE ustaz) sk



2.1 =

DME A& AH]|9] A5} viErks S5 87
317 QA= 7| o2 DME A=) thofst =
2o}elA] A Wk} ojmgk st uiE kel 9
Fe vA=A g

-

sholg]ojof e} SRt SHko An
Astol| w2 H7l= AL o] tEAeR S
& QEet A8d Aew 7}%8}0% M3 {7}
2(LPG)2}e] &3t 2oz das AFsdck
TLA IJul & &

lo

AT TR
T QA AR Euigel b pelsn
ok SR £ Wi olgss ol e
WO AGE FOR T ASE 7|2 Bl

o7 Z23} 30 mol%, & 70 mol%—J HSE A%
3tgon o] Hulg AR AL oF 25 vol% : 75
vol%7} Eot. 2&7]19] A% DME 987} 7HA]=
w24 A ALEste] AT AlARE 2
7HAIBD) 1 vol%s &3+ ARE-5HTE wfetA DME
A 28719 B9, AekH RS ARURO ¥
9%, 10 F3]%, 20 §1]%) DMES] &{5}3] o
DME Z& "h#7]9] AL 93k 7S 1 vol%

O_L.

TUS Ak 2F7I9 BUY Hu2 Byl
7tstiet

2.2.1.1 DME ™ 2%Z7|

DME A& £%7|% 30t Keallh 208 A2HE]g)
o 237 52 HotE DME A8 7]3AA
e Ao Mg dag B WA dgoR 3

712 d9) 1 kW 8% WO R g9 3718 o
= w471 ek

- OJER - 7] 433

SAFETY SHUT-OFF VALVE

DIN 40A F/G PRESS. GAUGE

GAS PRESS. 1540 ¥ R A
HIGH S/W

GAS FILTER

- o W
‘;I A ?}ﬂu I
BURNER Housmg/;w

o

\KE_LQUOA F/G

80

Fig. 1 DME Burner of Air Heater

Table 1 Specification of experimental DME burner

Fuel Capacit Port Fan Gas
Consumption (Kg al /h>)/ Size Motor | Pressure
(Nm’/h) (inch) | (W) (kPa)

Min | Max Min Max N
3/4 40 2~2.5

3 5 25,000 | 50,000
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Fig. 2 Blower Test Equipment
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Fig. 3 Fuel Flow Diagram of DME Generator
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Table 2 Specification of DME generator engine

Items Specification
Model HMC DA4AF-G Diesel Engine
Engine Type In-line SOHC

Displacement/
Cylinder No

Fuel Injection Pump

3,568 cc / 4EA

Bosch PES4A Type (In-line Pump)

Crankshaft Driven Mechanical
Control

Injection System

DI (Direct Injection)
N/C = 18 L/h

Injection Type

Fuel Consumption

Feul Temp Control Air & Water Cooling

Exhaust Manifold

Exhaust Gas Sampling
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Table 4 Emission gas of DME 100 in air heater

Test Conditions
CO, CO NOx o Quani h
(%) | (ppm) m) 2 uantity of Heat
PP (ep (%) (Kcal/h)
Results | 6.97 | 2.74 27.2 11.03 44,780

Set vaporization temp at 60°C, Set supply pressure at 2 kPa.
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Fig. 4 Emission gas of DME/LPG mixtures in Air Heater
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Fig. 5 Emission gas of DME+BD mixtures in Generator
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Fig. 6 Emission gas of DME/LPG mixtures in Generator
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