
BAB VII 

KESIMPULAN 

Dari data-data hasil pengujian yang telah dilakukan dapat ditarik beberapa 

kesimpulan 

a. Daya Efektif 

Dimana penggunaan Bahan Bakar MOO dari Viscositas 9,25 cst ke Viscositas 

7,40 est dan ke Viscositas 5,80 est ternyata mampu meningkatkan daya efektif 

rata-rata sebesar 4,2 % pada berbagai kondisi pembebanan pada RPM Constan 

• Meningkatkan Daya Efektif 0,6% pada putaran constan 700 RPM dengan 

berbagai pembebanan 

• Meningkatkan Daya Efektf 1 ,3% pada putaran Constan 800 Rpm dengan 

berbagai pembebanan 

• Menigkatkan Daya Efektif 2% pada putaran constan 900 Rpm. 

• Meningkatkan Daya Efektif 6,8% pada putaran constan 1000 Rpm. 

• Meningkatkan Daya Efektif I 0,5% pada Coust I 050 Rpm 

b. BSFC 

Penggunaan Bahan Bakar spesifik menurun rata-rata 7% dari viscositas 9,25 cst 

ke 7,40 cst dan ke 5,80 cst pada berbagai pembebanan dan Rpm constan 
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• Penurunan BSFC rata-rata sebesar 12% pada berbagai pembebanan dan 

putaran constan 700 Rpm 

• Penurunan BSFC rata-rata sebesar 8% pada putaran 800 Rpm 

• Penurunan BSFC rata-rata sebesar 5,5% pada putaran 900 Rpm 

• Penurunan BSFC Tata-rata sebesar 2,3% pada putaran 1000 Rpm. 

• Penurunan BSFC rata-rata sebesar 5,8% pada putaran 1050 Rpm 

• Bahwa telah terbukti secara eksperimentif dimungkinkannya penggunaan 

alternatif bahan bakar (khususnya MDO) dengan selisih atau perbedaan 

viscositas tertentu sebagai bahan bakar alternatif dari motor diesel, beserta 

dengan segala aspek konsekwensinya atau pengaruhnya terhadap motor diesel 

bersangkutan sebagai bahan pertimbangan teknis dalam menentukan 

kebijaksanaan ditingkat operasional 
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DATA HASIL PENGUKURAN & PERHITUNGAN 

Tabel : 6.1 
Pengujian : Putaran & Beban Berubah 

Jenis : Data Perbandingan 

Diesel A ( 9,25 Cst) 

Parameter Satuan Data & Perhitungan 

Throttle ( % )  4  8  12 16 20 

Putaran I rpm I 710 805 916 1032 1100 

Beban I kg I 5.25 10.5 16.5 22.5 26 

Torsi (kg-m) 1.88 3.759 5.907 8.055 9.308 

BHP I PS I 1.864 4.227 7.558 11 .611 14.302 

FC (liter/jam) 0.841 1.296 1.901  2.833 3.345 

BSFC (kg/PS.Jam I 0 338 0.23 0.189 0.183 0.175 

Diesel B ( 7,40 Cst) 

Parameter Satuan Data & Perhitungan 

Throttle ( % )  4  8  12 16 20 

Putaran (rpm ) 700 787 866 1005 1050 

Beban I kg I 5.6 9.7 14.5 25 26 

Torsi (kg-m) 2.005 3.473 5.191 8 95 9.308 

BHP I PS I 1.960 3.817 6.279 12.564 13.652 

FC ( liter/jam ) 0 994 1.270 1.897 2.100 3.600 

BSFC ( kg/PS. Jam ) 0.432 0.283 0.257 0.183 0.225 

Diesel C (5,80 Cst ) 

Parameter Satuan Data & Perhitungan 

Throttle ( % )  4  8  12 16 20 

Putaran I rpm I 696 788 903 1013 1051 

Beban I kg I 5 9. 5  17 23 26 

Torsi (kg-m) I 790 3.401 6.086 8.234 9.308 

BHP ( P S )  I  740 3.743 7.676 11.651 13.652 

FC ( liter/jam) 0.854 1.252 2.042 2.919 3.53 

BSFC ( kg/PS. Jam) 0.434 0 296 0 235 0.221 0 228 
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Tabel 
Pengujian 
Jenis 

DATA HASIL PENGUKURAN & PERHITUNGAN 

6.2 
Beban Konstan 
Data Perbandingan 

Diesel A ( 9,25 Cst) 

Parameter Satuan Data & Perhitungan A 

! ' 
Throttle ( % )  4  6  8  10 12 
Putaran I rpm) 696 769 808 840 955 
Beban I kg ) 5 5 5 5 5 
Torsi (kg-m) 1.790 1 790 1.790 1.790 1.790 
BHP I PS) 1.740 1 923 2.020 2.100 2.388 
FC (liter/jam ) 1.033  1.041 1.158 1.162 1.287 
BSFC I kg/PS. Jam I 0.506 0 461 0.488 0.471 0.459 

Diesel B ( 7,40 Cst) 

Parameter Satuan Data & Perhitungan ' ' .. 

' 
f 

Throttle ( % )  4  6  8  10 12 
Putaran I rpm I 700 777 842 860 985 
Beban I kg I 4.8 5 5 5 5 
Torsi (kg-m) 1.718 1.790 1.790 1 790 1.790 
BHP I PS I 1.680 1.943 2.105 2.150 2.463 
FC ( liter/jam) 0.922 1.015 1.061 1.104 1.242 
BSFC (kg/PS. Jam ) 0.485 0 462 0.445 0 454 0.446 

Diesel C ( 5,80 Cst) 
Parameter Satuan Data & Perhitungan 

' Throttle ( % )  4  6  8  10 12 
Putaran ( rpm I 681 754 808.5 899.5 965 
Beban I kg I 5 5 5 5 5 
Torsi (kg-m) 1.790 1.790 1.790 1.790 1.790 
BHP I PS I 1.703 1.885 2.022 2.249 2.413 
FC I Iller/jam I 0 947 1.041 1.071 1.208 1.271 
BSFC (kg/PS. Jam ) 0.417 0.414 0.397 0.403 0.395 
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DATA HASIL PENGUKURAN & PERHITUNGAN 

be! : 6.3 
ngujian : Putaran Konstan 
nis : Data Perbandingan 

Diesel A (9,25 Cst) 

Parameter Satuan Data & Perhitungan 
rottle ( % )  5  6  7  8  9  
ta ran (rpm ) 765 802 800 796 800 
ban I kg I I 8 2 4 5  7  7.5 
rsi (kg-m) 0.644 0 716 1 .611  2.506 2.685 
p I PS I 0 689 0.802 1.800 2.786 3.000 

, (liter/jam ) 0.952 0.859 1.095 1.290 1.442 
3F¢ I kg/PS. Jam I 1.178 0.913 0.518 0.394 0.409 

Diesel B(7,40 Cst) 

Parameter Satuan Data & Perhitungan . 

rottle ( % )  5  6  7  8  9  
taran I rpm) 798 800 800 797 807 
2ban ( kg I 1.75 3 6.5 10 10.5 
rsi ( kg-m) 0 627 1.074 2.327 3.580 3.759 
4P I PS I 0 698 1.200 2.600 3.986 4.237 
' I liter/jam I 0 877 0.878 1.133 1.346 1.384 - 
3F¢ (kg/PS. Jam I l.l09 0.647 0.385 0.299 0.289 

Diesel C(5,80 Cst) 
Parameter Satuan Data & Perhitungan 
rottle ( % )  5  6  7  8  9  
taran ( rpm)  791 795 814 805 804 
2ban I kg I 1.5 4.8 7.5 8 9 
rsi (kg-m) 0.537 1.718 2.685 2.864 3.222 
P ( P S )  0.593 1.908 3.053 3.220 3.618 
. 

( liter/jam ) 0.675 0.989 1.220 1.323 1.385 . 

3F¢ I kg/PS. Jam I 0 986 0.449 0.346 0.356 0.332 
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ENGINE RESEARCH AND TEST 
GASOLINE AND DIESEL ENGINE PERFORMANCE TEST AND ANALYSIS SYSTEM 

Pe!arm#nee tests over the engine peed range Io nasutt; 

(8take horse power, Bake thermal efficiency, Brake mean ellectiv 

(Taque 
es specific fuel consumption 

(9Air/lat ratio. Excess air factor 
(Suction sir flow rate, Charting efficiency, Yolumetric efficiency 
@hit gs low rate, Temperature nd Pressure 
(lubricating oil Tenpettare d Pressure 
(tmdicatd bore power, Indicted thermal etficlency 

(Mechmcal efficiency, Mechanicsl loss 
(Conbtia etficicray. Ects it factor 
teat balance {Energy distribution) 
Sa!t work 
~net in e s t  

Cneary in cooling water 

(·Radiation and others 

pr¢Sutt 

MODEL GWE-30-30-JS-AV 

and indicated men elective prturt 

!FEATURES 

« Full performance test possible 

Full engine instrumentation 
e Full heat balance obtainable 

foll qutittivr studies possible 
Teaches bic principles of engine testing 
pgiee tnd Electric Dynanometer completely accessible 

ether engines my be used, including gsoline, diesel, petrol and Wankel 
« Ideal tor classroom demonstrations as well a laboratory epeirnentalion 

Components znd instruments by internstipally known mnruAalures 
gneme torque need and cooling water temperature may be used in conjunction 

wit Cort UIT WCOOATED FEED BACK SYSTEM [OPTIONAL EXTRA 

I!RANGE OF EXPERIMENTS 

n SPECIFICATIONS 

MotL GWwE-30.-30S-4¥ GwE-80.-100$-AV 

Engine 
No o! yl-bore X trokt 
pi4ton displacement 
Compressio ratio 
Output (ttorma) 
Accessories 

Dynamometer 
Absorption power (Mar) 
Rev.ol shat (Mr) 
Torque indicator 
Tachometer 

Cooling water measuring device 

Mounting base and panel 
Fuel consumption measuring Device 
Throttle open, gov@inor set indicator 
Ehaust gas pyrometer, pressure $gt 

Suction air flow measuring device 

Lubrication measuring device 

grit%on plug sat thermometer 
Engine cylinder pressure psv digram device 

30 bh 

7000 rev/min 

£dd-current electro brake dynamometer 

I 
100 bhp 
7000 rev/min 

Diesel 4·cycle, water cooled 
4-83mm x 1OOrnmn 
2I6Mmn' 

2 2 ; 1  

50bho 

7000 rev/min 

30bhp at 3200 rev/min 80 bhp at 5000 ev/min 471p 8 3200 rev/min 
Universal propeller shalt, stainless steel exhaust pipe, guard 

Sprig balance 
£lectri tachometer, panel indicator (Non.slip ton-friction type) 

Head lank with Square weir, overflow view, ota flow meter, 
Pel therm indicator ol cooling water inlet and outlet [0--IOC/IC) 
Welded steel base, Instrument panel 
Th@ee bullets fuel consumption meter, Fut! thermome ter and Density meter 
Panel indicator of throttle open, taverner set 
£hust gas temp pick p, panel type pyrometer (0--I0OE/2C) 
Erhusl gs pressure panel indiclot 
Round nozzle, Inclined manometer r pit indicator, Sutt tank 
Pel thermo indicator ot suction air (0--I0CIC) 
Pressure gage [0--IOgcm' 
Lb, oil panet thermo indicator (O--20'CATC) 

Thermo pic·up, panel thermo indicator [0--2DOC/ZC] (Gasoline engine only] 
Alt, eyl. pressure transducer, Amnptitiet, Cathodray oscilloscope. 
Rotational function generator 

Gasoline, 4cycle, water cooled 
4-7mmn & 70mm 4-78m x 82mm 
11cm' 1567cm 
9 : 1  

T  OPTIONAL EXTRA 

(Engine cooling water temperature automatic control unit 

(2[ngine torque and speed autamnati control unit (manual set] 
(ogine torque and speed automatic control unit (program set) 

(These units art incorporated Proportional, Integral and Derivative control function system.) 
Q·Exhaust ts nlysis device (CO, C0,,0,) 

SERVICES REQUIRED 

Cold water supply at mains pr&urt, overflow to drain and exhaust extention 
A C.LOY 50/60Hz Supply to panel or to suit customer' $upply 

E DIMENSIONS and WEIGHTS 
P.V Diagram 

ETrsppro) GWE-30-30-JS.Y 
with IBO0mmn 

Dept 1Coore 
Height IOOOm 

GwE8-100.-JS.A 
10Orm 
IOCOmm 
1800nm 

0WE-47.50-JS-A¥ 

I800nm 
10o0rm 

I800men 

GROSS(approx) Packed tor Export 

GwE-30.30-JS¥ 
Volume 72m' 

weight 1200kg 

Gw£60.100.JS-4¥ 
7.2m 

120og 

0wE.4750.1$.4¥ 
7.2m 

120%g 
I 



PECIFICATIONS 

Diesel Engine Tester 

( 1 }  Test engine, supporting mechanism and joining device 

Type : Water cooled cycle, diesel engine 

The No. of cylinder-bore x stroke (piston displacement) 

: 4-83 x 100mm (2163  cc) 

Compression ratio 

22to 1 

Power at specific r . p . m .  

47 PS/3200 r . p . m .  (max) 

Engine supporting mechanism 

Channel welding structure plate mounting system 

Joining device to a dynamometer 

: Splined, double universal joint shaft or suitable coupling 

Exhaust tube 

Stainless flexible tube attached with connection holes for 

pick up of exhaust gas pressure, exhaust gas temperature and 

exhaust gas sample 

Attached machineries and fittings 

Battery, start switch, cell motor, regulator, throttle 

valve and emergency stop valve, glow signal, battery 

charging lamp 

( 2 )  Dynamometer & Joining device 
Model ENS-50 

Form Water cooled eddy-current electro dynamometer. 

Max. absorbing horse power 

: 50 PS 

Max. absorbing shaft rotational speed ( r . p . m . )  

7 0 0 0  rpm 

Torque indicator 

: Spring balance 

Tachometer 

Electro-panel-Indicator (non-slip. non-friction, non-contact 

Digital) 



( 3 )  Device to measure the loss of cooling water and panel stand,  

anal to natal metoro 

Constant water head guaranteed flow control device 
Water head tank with overflow and crest weir, manual control 

valve 
Flow meter for cooling water 

: Float type area flow meter (eye view) 10002/H 

Thermometer for cooling water 
(Supply & Delivery) Remote panel indicating thermometer 

(0 to 100°C/1°C) 

Attached tools and machineries 

Supplying valve of cooling water for indicator, switch for 

electric source, Electric outlet for meters 

( 4 )  Fuel consumption measuring device 
\ 

Fuel consumption meter 

: Skewer type 3-burette 30, 50, 100cc 

Attached tools and machineries 

Fuel tank (processed to prevent rust, with level meter stop 

page cock) 

Fuel thermometer, fuel density meter 

( 5 )  Throttle valve open indicator device 

Throttle valve open angle Transducer and indicator 

Resistance, D . C .  generator Transducer, accurate electric 

indicator with D . C .  power source 

( 6 )  Exhaust gas measuring device 

Exhaust gas temperature sensor and indicator 

Chromel-alumel thermocouple Transducer (Exhaust gas proof 

flexible protecting tube, shield compensating lead wire) 

Panel accurate thermometer (0 to 1000°C/20°C) 

Exhaust gas pressure meter 

I tube water manometer 

( 7 )  Engine suction air flow measuring device 

Suction air flow & pressure measuring machine 

Round accurate nozzle, magnification changeable panel 
. 

inclinomanometer or dial manometer, pulsation absorbing surge 

tank with diaphragm tension changeable 



Suction air thermometer 

emote panel indicatng thermometer (0 - 100°C/1°C) 

Atmospheric condition measuring device 

Dial barometer, wet and dry bulb thermometer 

8) Lubricating measuring device 

Lubricant pressure meter 

emote panel pressure meter (0 to 10 kg/cm?) 

Lubricant temperature sensor & indicator 

Iron-constantan thermocouple detector (stainless flexible gas 

protecting tube) panel accurate thermometer (0 - 200°C/2°€) 

( 9 )  -BLANK 

( 1 0 )  Engine cylinder pressure P-V diagram device 

Indicator diagram 

Alternative cylinder pressure transducer, amplifier, 

trigger cathode-ray oscilloscope. 

Tools to install to cylinder 

Transducer adaptor fixed in a glow plug hole of diesel engine 

Computerized function wave generator 

MODEL : CFNWG-101-SA 
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Jika ditarik nilai rata-rata prosentase kenaikan daya efektif untuk 

masing-masing kecepatan putaran engine, scperti yang terdapat pada tabel 

tabel di halaman lampiran, maka akan didapatkan hasil sebagai berikut : untuk 

kecepatan putaran engine 700 Rpm prosentase rata-rata kenaikan daya efektif 

sebesar 0.6%, untuk kecepatan putaran engine 800 Rpm sebesar 1,3%, 

kecepatan putaran engine 900 Rpm sebesar 2%, kecepatan putaran engine 

IO00 Rpm sebesar 6,8%, dan kecepatan putaran engine 1050 Rpm sebesar 

l 0.3 %. yang mana hal tersebut seperti yang dapat kita li hat dan perhatikan 

pada gambar 5.I seperti tersebut dibawah ini. 

600 700 800 900 1000 1100 

Putaran Engine 

- __ j 

gambar 5.1. Prosentase Kenaikan Daya Efektif & Putaran pada Putaran& 
Beban Berubah 

V.2. PEMAKAIAN BAHAN BAKAR SPESIFIK (BSFC) 

Secara umum pada motor diesel dengan kondisi operasi dan 

pembebanan yang sama, harga BSFC yang tinggi adalah tidak 

menguntungkan karena hal tersebut berarti bahwa motor diesel tersebut 
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pemakaian bahan bakarnya besar atau boros. Jadi ditinjau dari pemakaian 

bahan bakarnya. penggunaan bahan bakar MDO dari viskositas 9,25 Cst ke 

viskositas 7.40 Cst dan 5,80 Cst, ternyata cukup menguntungkan, karena 

dapat mengurangi jumlah pemakaian bahan bakar. Hal ini terbukti dari data 

data hasil percobaan, yang mana perhitungan datanya diwujudkan dalam 

bentuk tabel seperti yang dapat dilihat pada halaman lampiran, dimana dengan 

pemakaian bahan bakar yang sama dengan viskositas yang lebih rendah (±2 

C'st) ternyata mampu memperkecil nilai rata-rata SFOC (jumlah pemakaian 

bahan bakar) yaitu berkisar antara 3 % -  12 %, yang mana hal tersebut berarti 

bahwa pemakaian bahan bakar semakin sedikit (lebih irit). 

Jika ditarik nilai rata-rata prosentase penurunan nilai BSFC untuk 

masing-masing titik kecepatan putaran engine, seperti yang terdapat pada 

tabel-tabel dihalaman lampiran, maka akan didapatkan hasil seperti pada 

gambar 5.2. sebagai berikut dibawah in i :  

9  

- --- 

ssrcb%sail 

BSFC Diesel 8 

8 7 6 5 

' BSFC Diesel C 1 

' 

T-A: ----- - --- rl ! 
" 'o, ' 

" t • • • • • •• •· - ·-- �- - -··· • - -- I 

' 10% 4 

' 1.62 
z 
w 

1 . 1 2  

" e 
± 0  62  

0 
LL  

0.12 
0 
c 

Bukaan Throttle [%] 

Gambar 5.2. Grafik BSFC s Throttle pada Putaran Konstan 
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Gambar 4.1. mesin uji Nissan DWE 47.50.HS4V & Dynamometer EWS.50 

Gambar 4.2. Mesin uji & asesories 



Gambar 4.3. Sistim bahan bakar untuk mesin uju 

Gambar 4.4 .  Sistim pendingin & water breaker 


