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Lampiran 1. Instalasi Pengujian

Discharge Ignition (CDI) yang digunakan
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Lampiran 4. Spesifikasi Bahan Bakar Pengujian

ha. HARAKTERISTIK SATUAN “NE.&TMMKE AST:M =n
1. | Angia Oktana Riset RON 9.0 - D 265586
2 | Saniftes Oksidas (Parode Indus]) Mesit 450 - [ 52555
3. | Kandungan BEerag % mm - 0051 | D26230 1266
4. | Kandungan Timoal (Pt geffter - 0M57 | D320 06
5 | Kamdungan Pheepor mat - - 0323109
£ | KandunganLogam {Mn, Fedi} m31 - - O 383154
7. | Kamdungan Silikon Mg - - IICA-AZS Menjuk Matode in housa
dengan batrsam deteksi= 1 mgkg)
& | Kandungan Oksigen % mim - 273 D 481534
5. Kamdungan Ciefin owy - '} D 131599
10 Kamaungan Arematik W - 0.0 D 1318859
11. | Kandungan Bermena Tw - 50 D 442004
1z Dizfiasi: D 895
10 % wod penguapn o - b
50 % wol penguagan oC - 1
50 % vl penguapan o - 180
Titiic didih aihir oG - e
FResidy W a0
13 | S=dimen mgi 1 D 5452487
14 Umaashed Gam mgH100mi - i D381
15 | Washad Gum mg100mi 5 D331
16 | Tekanan Uap kPa 45 ED D 519189 atby D323
17. | BeratJenis (pada suha 15°C) gm? 715 i D 405256 8 D 1298
18 | Koeos Bilah =mbaga mel kefas | D 130-%4
19, | Ui Docor negats k]
0. | Belerng Mercaptn % massa - | D00z | D3y
M. | Perampibn Visual Jemih gan 1er@ng
2 | Wama Biru
23 | Kandungan Pewama g - | (R kS
Lampiran 5. Sifat-sifat Bahan Bakar yang Diuji
Sifat Unit Besaran
Density Kg/m? 740
Lower Heating Value Kkal/kg 10575
Titik Didih Penguapan °C 205
Research Oktan Number - 92

Lampiran 6. Aktivitas Pengujian
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Lampiran 7. Data Hasil Pengujian Motor Bakar 6 Langkah menggunakan CDI dengan
kapasitor 2.2 uF

GIGI 1 (Kapasitor 2.2 uF, Throttle 35%

n Fmax 1 Fmax 2 Fmax Av Fmin 1 Fmin 2 Fmin Av F Vud 1 Vud 2 Vud Av tl t2 t Av
(rpm) | (kg) (kg) (kg) (kg) (kg) (kg) (kg) (m/s) | (mis) | (mis) (s) (s) (s)
4200 41 37 39.0 38 35 36.5) 37.75] 1.32 0.81 1.06 3.24 3.54 3.39
4550 40 34 37.0 37 32 34.5) 35.75) 1.46 0.83 1.14 3.07 3.34 3.21
4900 39 33 36.0 36 31 33.5) 34.75 1.53 0.86 1.19 3.13 3.20 3.17
5250 38 30 34.0 35 26 30.5 32.25 1.62 0.96 1.29 2.91 2.33 2.62,
5600 37 29 33.0 36 25 30.5 31.75] 171 1.03 1.37 2.09 2.98 2.54]
5950 34 27 30.5 32 24 28.0) 29.25] 1.73 1.13 1.43 2.40 2.70 2.55)
6300 29 26 27.5) 25 23 24.0) 25.75| 1.83 1.23 1.53 2.31 2.51 2.41]
6650 18 24 21.0 15 20 17.5) 19,25 1.94 1.36 1.65 2.06 2.49 2.28
7000 13 13 13.0 10 11 10.5 11.75 2.05, 1.42 1.73 2.84 2.22 2.53
7350 0 0 0.0 0 0 0.0 0.00] 211 1.49 1.80) 2.21 2.04 2.13

GIGI 2 (Kapasitor 2.2 uF, Throttle 35%

n l:ma\x 1 Fmax 2 I:max Av Fmin 1 Fmin 2 Fmin Av F Vud 1 Vud 2 Vud Av tl t2 tAv
(pm) | (kg) (kg) (kg) (kg) (kg) (kg) (kg) (mfs) | (km/h) | (km/h) (s) (s) (s)
4200 26 28 27.0 24 26 25.0 26.00] 1.24 0.76 1.00] 3.21 3.03 3.12]
4550 25 27 26.0) 23 25 24.0) 25,00 1.29 0.82 1.06) 2.91 3.18 3.05]
4900 23 27 25.0 22 23 22.5 23.75] 1.41 0.91 1.16] 2.61 2.67 2.64]
5250 20 26 23.0 18 23 20.5] 21.75] 1.47 1.04 1.26) 2.23 2.57 2.40,
5600 18 25 21.5 15 22 18.5) 20.00] 1.58 1.24 1.41 2.60 2.88 2.74)
5950 14 24 19.0 13 22 17.5) 18.25 1.61 1.32 1.46) 2.65 2.09 2.37|
6300 12 23 17.5 10 21 15.5) 16.50 1.62 1.34 1.48| 2.67 2.03 2.35)
6650 11 20 15.5 9 18 13.5 14.50 1.77 1.46 1.61 2.57 2.95 2.76
7000 7 10 8.5) 5 8 6.5 7.50 1.89 1.47 1.68 1.87 2.27 2.07
7350 0 0 0.0 0 0 0.0 0.00 1.93 1.49 171 2.13 2.43 2.28

Lampiran 8. Data Hasil Pengujian Motor Bakar 6 Langkah menggunakan CDI dengan
kapasitor 1.5 uF
GIGI 1 (Kapasitor 1.5 uF, Throttle 35%

n Fmax 1 Fmax 2 Fmax Av Fmin 1 Fmin 2 Fmin Av F Vud 1 Vud 2 Vud Av t1 tz tAv
(rpm) | (kg) (kg) (kg) (kg) (kg) (kg) (kg) (m/s) | (km/h) | (km/h) () (s) O]
4200 37 36 36.5] 35 34 34.5) 35.50] 1.46 1.13 1.29 2.87 3.03 2.95)
4550 35 35 35.0) 32 34 33.0, 34.00] 1.58 1.23 1.41] 2.70 2.85 2.78
4900 34 34 34.0 30 32 31.0 32.50] 1.65 1.25 1.45] 2.79 2.54 2.67|
5250 32 32 32.0 28 31 29.5) 30.75 1.73 1.41 1.57| 2.59 2.34 2.47|
5600 29 31 30.0] 26 30 28.0) 29.00| 1.75 1.61 1.68| 2.79 3.44 3.12]
5950 25 28 26.5 22 26 24.0 25.25) 1.97 1.79 1.88 2.20 2.65 2.43
6300 18 27 22.5 15 25 20.0 21.25 2.24 2.05 2.15 2.69 2.09 2.39
6650 13 13 13.0 12 11 11.5 12.25) 2.32 2.11 2.21 2.50 2.44 2.47|
7000 9 11 10.0 8 9 8.5) 9.25 2.50 2.14 2.32 2.83 2.70 2.77
7350 0 0 0.0 0 0 0.0 0.00} 2.09 2.17 2.13 3.05 2.92 2.99

GIGI 2 (Kapasitor 1.5 uF, Throttle 35%

n Fmax 1 Fmax 2 Fmax Av Fmin 1 Fmin 2 Fmin Av F Vud 1 Vud 2 Vud Av tl t2 tAv
(rpm) | (kg) (kg) (kg) (kg) (kg) (kg) (kg) (m/s) | (km/h) | (km/h) (s) (s) (s)

4200 n/a 27 27.0) n/a 23 23.0 25.00) 1.33 1.17 1.25) 3.11 3.14 3.13]

4550 25 26 25.5) 23 22 22.5) 24.00| 1.34 1.19 1.27| 3.03 2.86 2.95)

4900 24 24 24.0) 22 21 21.5 22.75| 1.39 1.21 1.30] 2.28 2.65 2.47,

5250 22 22 22.0 21 20 20.5) 21.25| 1.50 1.22 1.36) 2.33 2.52 2.43)

5600 19 20 19.5 17 17 17.0 18.25| 1.75 1.24 1.49 1.98 2.09 2.04

5950 18 17 17.5 15 14 14.5 16.00) 1.83 1.27 1.55) 2.26 3.10 2.68|

6300 16 14 15.0 14 9 11.5 13.25| 1.92 1.37 1.65) 2.43 2.31 2.37|

6650 13 10 11.5 11 6 8.5 10.00| 1.95 1.44 1.69) 2.34 2.61 2.48)

7000 7 6 6.5 6 5 5.5 6.00} 2.14 1.48 1.81 2.83 2.40 2.62,

7350 0 0 0.0 0 0 0.0 0.00] 2.15 1.64 1.89 3.17 2.68 2.93
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Lampiran 9. Data Hasil Pengujian Motor Bakar 6 Langkah menggunakan CDI dengan
kapasitor 1 uF

GIGI 1 (Kapasitor 1 uF, Throttle 35%)

n Fmax 1 Fmax 2 Fmax Av Fmin 1 Fmin 2 Fmin Av F Vud 1 Vud 2 Vud Av t1 tz tAv
(rpm) | (kg) (kg) (kg) (k9) (k9) (k9) (k9) (m/s) | (km/h) | (km/h) (s) (s) (s)
4200 35 37 36.0 33 34 33.5 34.75 1.50 0.89 1.19 2.87 3.09 2.98
4550 33 34 33.5 32 30 31.0 32.25 1.59 0.95 1.27] 2.64 3.24 2.94
4900 31 32 315 29 27 28.0 29.75 1.65 1.01 1.33 2.36 3.07 2.72
5250 29 30 29.5 27 26 26.5 28.00] 1.69 1.03 1.36) 2.47 2.97 2.72
5600 25 29 27.0 24 27 25.5 26.25 1.72 1.15 1.43 2.62 2.86 2.74
5950 24 26 25.0 20 24 22.0 23.50 1.83 1.28 1.56| 2.26 2.57 2.42
6300 20 25 22.5 17 23 20.0 21.25 2.08 1.35 1.72) 2.44] 2.77 2.61
6650 16 23 19.5 14 21 17.5) 18.50 2.25 1.45 1.85 2.24] 2.95 2.60
7000 8 15 11.5 6 13 9.5 10.50 2.34 1.61 1.97| 2.30 2.53 2.42
7350 0 0 0.0) 0 0 0.0 0.00] 2.38 1.65 2.0 3.10 3.02 3.06)

GIGI 2 (Kapasitor 1 uF, Throttle 35%)

n Fmax 1 Fmax 2 Fmax Av Fmin 1 Fmin 2 Fmin Av F Vud 1 Vud 2 Vud Av tl t2 tAv
(rpm) | (k9) (k9) (kg) (k9) (k9) (k9) (k9) (m/s) [ (km/h) | (km/h) (s) (s) (s)

4200 N/A 24 24.0 N/A 24 24.0 24.00] 1.00 0.96 0.98 N/A 2.98 2.98

4550 N/A 23 23.0 N/A 23 23.0 23.00] 1.09 1.01 1.05] N/A 2.46 2.46)

4900 24 22 23.0 23 21 22.0 22.50) 1.13 1.05 1.09] 2.98 2.79 2.89

5250 22 20 21.0 20 20 20.0 20.50] 1.22 1.19 1.21] 3.26 2.79 3.03

5600 19 19 19.0] 20 18 19.0) 19.00] 1.24 1.25 1.24 2.12 2.62 2.37|

5950 17 16 16.5] 18 16 17.0) 16.75] 1.38 1.29 1.33 2.57 2.51 2.54

6300 13 15 14.0) 17 14 15.5] 14.75] 1.44 1.47 1.46| 2.98 2.23 2.61]

6650 11 10 10.5] 13 13 13.0 11.75) 1.49 157 1.53 2.54 2.10 2.32

7000 8 7 7.5 7 6 6.5 7.00] 1.58 1.59 1.59 2.50 2.07 2.29

7350 0 0 0.0 0 0 0.0 0.00] 1.63 1.63 1.63 3.08 2.96 3.02

Lampiran 10.Data Perhitungan Pengujian Motor Bakar 6 Langkah menggunakan CDI
dengan kapasitor 2.2 uF
6 Langkah, Kapasitor 2.2 uF, Throttle 35%, Venturi 18mm
GIGI 1 GIGI 2
Td Tc P FC SFC, Ne AFR Td Tc P FC SFC, Ne AFR
(kgm | (kgm) | (hp) | (kg/h) |(kg/hp-h) % |(9%hgre)] (kg-m) | (kg-m) | (hp) (kg/h) |(ka/hph)] % (9% hgrer)

10.76]  0.3883] 2.276 0.39] 0.172633 34.6) 11.08 7.82] 0.4191 2.457 0.43| 0.173759 34.4 9.59

10.26) 0.3702 2.351 0.42] 0.176767 33.8 11.30 7.57)  0.4057 2.577 0.44] 0.169771] 35.2] 9.90]

10.01 0.3612 2.470 0.42] 0.170368 35.1] 11.62 7.26 0.3890 2.660 0.51] 0.189838| 31.5 9.41]

9.38] 0.3387 2.481 0.51] 0.204882 29.2] 10.41 6.76] 0.3622 2.654 0.56] 0.209341] 28.5] 9.27|
9.26] 0.3341] 2.612 0.53] 0.201198 29.7| 10.71 6.32] 0.3387 2.648 0.49| 0.183613| 32.5] 11.91
8.63] 0.3116 2.587 0.52| 0.201878 29.6] 11.20 5.88] 0.3153 2.618 0.56] 0.214877| 27.8] 10.67
7.76]  0.2800| 2.462 0.55| 0.224493 26.6| 11.35 5.45|  0.2918] 2.566 0.57| 0.221113] 27.0) 10.70
6.13] 0.2213] 2.054] 0.59] 0.284998 21.0) 11.56 4,95  0.2650 2.460 0.48| 0.196183| 30.5] 13.72
4.26] 0.1537| 1.501 0.53| 0.350679 17.0 13.52 3.20 0.1713 1.673 0.64] 0.385074 15.5 10.71
0.00] 0.0000 0.000 0.63] n/a n/a 11.78 0.00 0.0000] #REF! 0.58] n/a n/a 12.01

45



Lampiran 11. Data Perhitungan Pengujian Motor Bakar 6 Langkah menggunakan CDI

dengan kapasitor 1.5 uF

6 Langkah, Kapasitor 1.5 uF, Throttle 35%, Venturi 18mm
GIGI 1 GIGI 2
n Td Tc P E@ SFC, Ne AFR Td Tc P E@ SFC, Ne AFR
(pm) | (kgm) | (kgm | (hp) | (kg/h) |(kgihph)] % |(Ohgra) (kgm) | (kgm) | (hp) | (kgih) Jkghpr)| % (O gr)
4200 10.20]  0.3680] 2.157| 0.45] 0.209327 28.6) 11.77, 7.57  0.4057 2.378 0.43] 0.179211 33.3] 9.60)
4550 9.82] 0.3544 2.251] 0.48] 0.213254 28.0 12.01 7.32] 0.3923 2.492 0.45| 0.181531 32.9 9.57]
4900 9.45|  0.3409 2.331 0.50] 0.214382 27.9 11.88 7.01]  0.3756 2.569 0.54] 0.210370 28.4] 8.79
5250 9.01] 0.325]] 2.382 0.54] 0.226831] 26.3 11.89 6.63] 0.3555 2.605 0.55] 0.210868, 28.3) 9.3
5600 8.57] 0.3093 2.418] 0.43] 0.176871 33.8 16.11 5.88] 0.3153 2.464] 0.65| 0.265610 22.5] 8.84]
5950 7.63]  0.2755] 2.288 0.55|] 0.240097 24.9) 14.06) 5.32] 0.2851]] 2.368 0.50] 0.209892 28.5] 12.08]
6300 6.63] 0.239%4 2.105] 0.56| 0.264769 22.6) 15.81 4.63] 0.2483 2.183] 0.56] 0.257427 23.2) 10.80]
6650 4.38] 0.1582 1.468| 0.54] 0.367318 16.3] 16.82 3.82] 0.2048 1.900] 0.54] 0.283204 211 12.30]
7000 3.63] 0.1311 1.281 0.48] 0.376083] 15.9) 19.77] 2.82] 0.1512 1.477 0.51] 0.344937, 17.3] 13.55
7350 0.00]  0.0000 0.000] 0.45] n/a n/a 19.58 0.00] 0.0000] #REF! 0.46) n/a n/a 15.41]
Lampiran 12. Data Perhitungan Pengujian Motor Bakar 6 Langkah menggunakan CDI
dengan kapasitor 1 uF
6 Langkah, Kapasitor 1 uF, Throttle 35%, Venturi 18mm
GIGI 1 GIGI 2
n Td Tc P FC SFC, ne AFR Td Tc P FC SFC, Ne AFR
(pm) | (kgm | (kgm | (o) | (ko) |(kgipr)[ % Joo ] (kgm) | (kgm) | (hp) | (ko) |kghph)] % |9 )
4200 10.01f 0.3612 2.117 0.45| 0.211102) 28.3 10.97 7.32| 0.3923 2.300] 0.45] 0.194349 30.8 8.99
4550 9.38] 0.3387] 2.151 0.45] 0.210671 28.4] 11.51] 7.07)  0.3789 2.406 0.54] 0.225005] 26.6) 7.98]
4900 8.76] 0.3161] 2.162) 0.49] 0.226954] 26.3 11.09 6.95| 0.3722 2.546) 0.46] 0.181361] 33.0 9.68|
5250 8.32] 0.3003] 2.200 0.49] 0.222552] 26.9) 11.38 6.45]  0.3454 2.531 0.44] 0.173961] 34.4] 11.23
5600 7.88] 0.2845 2.224] 0.49| 0.218615) 27.3 12.11f 6.07) 0.3253 2.543| 0.56] 0.221021] 27.0 9.09
5950 7.20]  0.2597] 2.157 0.55] 0.255751 23.4] 11.59 5.51]  0.2952 2.451 0.52] 0.213921] 27.9 10.44]
6300 6.63] 0.2394] 2.105] 0.51] 0.242917 24.6 13.79] 5.01] 0.2684 2.360) 0.51] 0.216665] 27.6) 11.70]
6650 5.95| 0.2146 1.992 0.51] 0.257734] 23.2 14.77 4.26] 0.2282 2.118 0.57] 0.271078 22.0 10.95
7000 3.95| 0.1424 1.391] 0.55| 0.396480) 15.1 14.68, 3.07]  0.1646) 1.608 0.58] 0.362607| 16.5 11.17]
7350 0.00] 0.0000] 0.000] 0.44 n/a n/a 18.98] 0.00] 0.0000] #REF! 0.44] n/a n/a 15.15]
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Lampiran 13. Data Perhitungan Rata-Rata Pengujian Motor Bakar 6 Langkah
menggunakan CDI dengan kapasitor 2.2 uF, 1.5 uF dan 1 uF

6 Langkah, Kapasitor 2.2 uF, Throttle 35%

AVERAGE
n Td Tc P FC SFC, ne AFR co 02 co2 NO2 HC
(pm) | (kg:m) | (kg-m) | (hp) | (kg/h) |(kg/hp-) % |(9*"gra) (%vol) | (%vol) | (%vol) [ (%vol) | (ppm-vol)
4200 9.29] 0.4037 2.367, 0.41 0.1732, 34.5 10.33]  4.1525 5.05 10.105| 80.6925) 179.5
4550 8.91] 0.3880 2.464 0.43 0.1733 34.5 10.60]  3.5995 2.195 10.45| 83.7555] 155.5
4900 8.63] 0.3751 2.565 0.46) 0.1801 33.3 10.52 3.407 2.715| 10.425| 83.453] 171.5
5250 8.07] 0.3504 2.568 0.53 0.2071] 28.9 9.84 4.072 1.755| 10.645| 83.528 163
5600 7.79] 0.3364 2.630 0.51] 0.1924, 311 11.31 3.739 1.22] 10.985| 84.056) 157.5
5950 7.26] 0.3134 2.603 0.54 0.2084, 28.7 10.94 0.07 1.86] 12.585 85.52 125.5
6300 6.60] 0.2859 2.514 0.56) 0.2228, 26.8, 11.02 0.099 2.91] 12.395| 84.596 214
6650 5.54] 0.2432 2.257 0.53 0.2406) 25.7 12.64] 0.1125 3.815 11.69] 90.2275 314.5
7000 3.73]  0.1625 1.587, 0.59 0.3679 16.3 12.11
7350 0.00] 0.0000|n/a 0.61] n/a n/a 11.90
6 Langkah, Kapasitor 1.5 uF, Throttle 35%
AVERAGE
n Td Tc P FC SFC, ne AFR co 02 co2 NO2 HC
(rom) | (kg-m) | (kg-m) (hp) (kg/h) | (kg/hp-h) % J(%gre) (%vol) | (%vol) | (%vol) | (%vol) | (ppm-vol)
4200 8.88]  0.3869 2.268 0.44] 0.1943 30.9 10.68]  4.2465 10.31 6.45| 78.9935 176.5
4550 8.57] 0.3734] 2.371 0.44 0.1974, 30.5 10.79 4.607, 7.515 7.075| 80.803 180.5
4900 8.23] 0.3583 2.450 0.47 0.2124) 28.1 10.34 4 7.375 6.275 82.35 181
5250 7.82] 0.3403 2.494] 0.52, 0.2188, 27.3 10.63 4.005] 6.33 7.23] 82.435 185.5
5600 7.23] 0.3123 2.441 0.54 0.2212 28.1 12.48 5.135 6.26) 7.665 80.94] 217
5950 6.48] 0.2803 2.328 0.54 0.2250, 26.7 13.07) 2.7835 5.04 9.015| 83.1615 329
6300 5.63] 0.2438 2.144 0.52 0.2611 22.9 13.30 0.471 3.83] 11.195] 84.504 601
6650 4,10 0.1815 1.684 0.56 0.3253 18.7 14.56 0.19 3.46] 11.905| 84.445 672
7000 3.23]  0.1411 1.379 0.54 0.3605) 16.6) 16.66
7350 0.00] 0.0000|n/a 0.50 n/al n/a 17.50
6 Langkah, Kapasitor 1 uF, Throttle 35%
AVERAGE
n Td Tc P FC SFC, ne AFR co 02 co2 NO2 HC
(rpm) | (kg-m) | (kg-m) | (hp) | (kg/h) J(kgthp-h)] %  [(9gre)] (%vol) | (%vol) | (%vol) | (%vol) | (ppm-vol)
4200 9] 0.3768 2.209 0.45) 0.2027, 29.5) 9.98 6.507 0.49 10.05] 82.953] 183.5
4550 8] 0.3588 2.279 0.45 0.2178, 217.5) 9.74] 6.7845 0.41] 10.005| 82.8005 182.5
4900 8| 0.3442 2.354] 0.50, 0.2042, 29.6) 10.39]  5.8645 0.405| 10.495] 83.2355 176.5
5250 71 0.3229 2.366 0.48, 0.1983, 30.6 11.30 5.275 1.005] 10.285| 83.435 143.5
5600 7] 0.3049 2.383 0.47 0.2198 27.2 10.60] 5.5125 0.18] 11.07| 83.2375 161.5
5950 6) 0.2774 2.304 0.52 0.2348 25.7 11.01] 4.41 0.14] 12.045 83.405] 150.5
6300 6] 0.2539 2.232 0.54 0.2298, 26.1 12.74 0.748] 1.585 12.89] 84.777, 554.5
6650 5| 0.2214 2.055 0.51] 0.2644, 22.6) 12.86 0.981 1.13 13.29] 84.599 446
7000 4 0.1535 1.499 0.54 0.3795) 15.8, 12.93
7350 0] 0.0000] #REF! 0.57| n/a n/a 17.07

47




Lampiran 14. Grafik Fluktuasi Pembebanan pada Putaran Motor Tinggi
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Lampiran 15. Grafik Air/Fuel Ratio dan Unjuk Kerja Motor Bakar 6 Langkah
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