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Abstract: The development of diesel power generation is predominantly geared toward island areas or ships because
diesel exhibits weak scale-merit characteristics and power quality problems, which are associated with environmental
pollution. However, a new energy paradigm, distribution energy resource (DER), has been emerging as a renewable
energy source due to the existing structural problems in waste disposal and complex factors such as the conversion
technology of waste emulsified oil (WDF). By combining extended producer responsibility (EPR) support and renewable
energy certificates (REC), including waste energy REC 0.25 for other bioenergy and REC 1.0 for power transactions,
an adequate profit model can be built through self-energetic power generation, thereby drawing keen attention from
related industries. Therefore, if WDF is used appropriately as a high-quality engine fuel, it can lead to the development
of various fields such as novel renewable energy sectors, waste management, and EPR-related industries. This study is
intended to produce WDF using plastic waste by using it as engine-generator fuel. Moreover, we investigate ways to

improve the quality and suitability of WDF as an engine fuel.
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Fig. 1. Viscosity tester (SV-10).
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Table 1. Fuel quality standard.

Charcteristics Unit Limit Value
Kinematic viscosity 50°C /s max 10
Density at 15°C kg/m' max 920
CCAI - max
statutory-
Sulfer mass% max .
reguirements
Flash points °C min 60
Acid number mgKOH/g max 2.5
Carbone mass% max 2.5
Water % max 0.3

Ash mass% max 0.04

pEa 2222 A
7] ol 20% A=
oM ErhmshA mae
(8319 0.842)% ol§
.ot 9 Eapelel
2712 olgstel AA

4Ry =AY (mAE 5o Sshy

AR o

7stofo} &
EApolo, wgol} =

>.
r{m

rlo
Jo
fou
Jo
JS
E
ot
10
_>j:



A7 VAP S8R AL, 33 A6%. pp. 505-509, 2020 119: 0] 7 507

Fig. 3. Engine filter.
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Table 2. Measurement of moisture removal time.

Number of measurements ()
1 2 3 4 5 6 7

Classification

WDF storage
. . 7,821 2,099 6,161 1,645 9,961 6,317 5,620
(Including moisture)

1 1,262 415 3,215 3,711 1,780 1,199 1,520
9 - 284 202 220 201 80
- - 100 - 17 - -

Moisture

removal time

(hr)

8+ - 30 - - - - .
Sum 1,271 445 3,599 3,913 2,217 1,400 1,600

Table 3. Measurement moisture contents.

Number of measurements ()
1 2 3 4 5 6 7

Classification

WDF Vol. (/¢)
. 6,550 1,654 6,161 1,645 9,961 6,317 5,620
(Moisture remove)

Moisture Vol.
(me/100 ml)

02 04 02 0.1 - 03 02
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B CHE 5~10% S4sh= Zlo] 7 A4St 4us Facilities Ist 2nd 3rd  4th  S5th tot
s 5 5S¢ 4+ Ao FIUKEle AEAPE AA] Material (ton)  22.6 7.8 39.6 429 88.0 200.9
sk =3M8]8(4,000:1)0] A= 749 &3b7t ojv|st 7 Gas-separator (kg) 300 120 420 540 720 2,100
oz EAFAD, AdorME 500:1 (0.2%)2 X835}  Pre-condensor (kg) 20 80 280 360 480 1,400
Ao of gyt SAlGHGCE ol A= EA AR Centrifuge (kg) 100 20 60 200 300 680
}\}94 Oll E}g(i\_ @_ dlsel HE_E' _75__'9'_)01] 514,_7;30_] Kﬂi Sum (kg) 600 220 760 1,100 1,500 4,180
1 0,
g 7102 rhopst AEo| 31950 9l 539 AE) Ratio (%) 2.7 2.8 1.9 26 1.7 2.1
o gekgoAE Eabt AE] geolct
3.4 E=8
Rekgol EYEE Ba2Ye & 59 Pt
I 5t 159 992 549 2422 U 2o
2, A5Hor Hd 2.1% B2 FFHJL. 1Y
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dole & 4 QgL EHEBo] XA] AAUE FAto] - Fig 4. Blockage by engine filter mesh.
Table 4. Test report results.
Mixing Mixing vol. (mZ) Viscosity
Number i
ratio WDF  Additive Bunkerl Bunker2 | 30C 35T 40C 44C 45C 50C 55T 60C
Ist 10% 90 0.2 10 2.00 1.74 1.64 1.53 1.51 1.42 1.33 1.23
2nd 9% 91 0.2 9 - - 2.97 2.66 2.59 2.37 2.24 2.10
3rd 0% 100 62.8 6.20 2.59 2.08 2.06 1.98 1.90 1.80
4th 0% 100 0.1 4.69 3.09 291 2.81 2.42 2.10 1.96
5th 0% 100 3.92 2.87 2.31 2.21 1.87 1.70 1.58
6th 0% 100 0.04 133 5.70 3.03 2.90 2.77 2.28 2.12 2.02
7th 5% 95 - 5 5.12 2.66 2.18 2.14 1.90 1.64 1.57
8th 0% 100 0.1 3.41 2.92 1.97 1.78 1.75 1.61 1.55 1.53
9th 10% 90 0.2 10 8.58 6.45 5.37 5.03 5.01 4.75 4.68 4.56
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