51

@ Barometer

Alr ———->
thermometer
PC Collect Data

incline
air temp. manometer
: » B

C] i Diesel tank =

F—

gas temp.

511

KUBOTA  RT-120 5-2
o1



75

thgu

Front View side view

5-2 f ( RT120)
51
Kubota
RT120
Single cylinder ( )

Swirl chamber (IDI)
94 mm. (bore)

90 mm. (stroke)

624 cc.

12 hp/2400 rpm
4.0 kg-m / 1600 rpm
21:1

: 140 kg/em2
; : : 600 kg/cm2

rotary

Natural Convection 2.2
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512
5121 (Generator)
(A.C.
Synchronous Generators) KODA stationary armature (
) 5-2
5-2
(kw) 10
(Volt) 2301115
(A) 43.5/87
(Hz) 50
(revimin) 1500

C05C9 10

Voltage (V.) 80

| exite (A-) 4.1 ; excite current

INS.CL. B

RAT. St

Phase 1

5.1.2.2 Pulley
5-3 pulley

pulley
pulley 1500



1000, 1200, 1500, 1800, 2000 2400

1500 pulley
53

5-3
5-3 pulleys
(E Pulley Dg
pulley )
(revimin) Pulley Diameter (mm.)
Engine Generator De Dg
1000 1500 1524 101.6
1200 1500 127 101.6
1500 1500 101.6 101.6
1800 1500 127 152.4
2000 1500 1524 203.2

2400 1500 127

203.2

7



5123 (Lamps load)

(
50 Hz. 220
12

1500 (50 H) 6

500 (50 Ho) 2

' 1 200 2

100 1

40 1

o0 wats [ (=] S0
6 units T T

. 200 watts 2 units
3 A

L | : €] | :@ .
ol ! :@ 100 watts 1 unit
== (== |[g8) 60wats lunt

VAN DAL W @ AQwatts 1 unit

513 !

5131 !

C 20,000
4 1,000

Channel Digester-UASB ( ) 5-5



5-6 )

5132

50 kPa

1 kPa

(Pressure gauge)
( 5-6 )

10 kPa 0.5 kPa

79



5133 (Regulator)

5-7 >4

o4

Dungs, Type FRNG510
DIN 3350

150-200 mbar
0-150 mbar
P 500 mbar

5.1.34

orifice ( 5-8 )



n gate valve

5135 (Mixer)
59
(mixture)
orifice

59



514
5141
orifice
(air box)
orifice
orifice plate incline manometer
5-10
5-10 orifice plate
5142 !
orifice  plate 511 inclined
manometer manometer (

orifice 3)



511 orifice

5143 (Inclined manometer)
orifice  plate
2
orifice plate  Air box
0-50 01
orifice plate 0-100
0.2 512
£l !
5-12 incline manometer orifice plate

orifice plate  Air box



515
5151
Aluminum
Detecting Proximity Sensor Omron  E2EY 513
(Data Logger)
5-13
5152
Type K (Chromel-
Alumel, CA)
10 5-14

S

thermocouple §

514



5153
1 ‘ Type
(Chromel-Alumel, CA) 0.65

5-15

4 lube oil filter

4‘ - :’/ ° ' o -y 'v g o ' i
77 5-15 ugmanasiissmwnisrasmesiuAuitansonsaainiumaeiu

5.1.54
Type K (Chromel-Alumel, CA)
065 . 5-16

5-16
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5155 | '

Type K (Chromel-
Alumel, CA) 065 . Pressure
Regulator orifice 5-17

5-17
5156
type K (Chromel-Alumel, CA)
0.65
orifice plate 5-18

5-18
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5.16

5.16.1 (Current Transformer)

Nitech Class 3 ( )
0-50 Aac 0-5 Adc
5-19
5-19 Nitech

5.16.2 (Voltage Transmitter)

Primus
0-250 Vac 0-5Vdc 5-20

5-20 Primus
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5.1.7

521

5-21
518 '
518.1
Volumetric Gravitation Flow

Meter Optical Omron  E3X-
DA11 47

5-22

(@
5-23 ()

01
() @



(1)

(>-1)

5-22

5-23

14

(return line)



s

Diesel Tan/k,m\

g =

=i
Dieselvapour

return line

'm Fuel Filter

J o ) g o’
717 5-23 uamsunuianissiasTuLiuR A

al as e o
5.1.9 LATRIIAAIUAN

5-24 ETD
020.00 ETD 020.50

ETD 020.50
5-24 0-10
0.1 0
10 100%
Photo  Element

( ) Photo Element
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Photo

Element 0
10
5.1.10
1 106
(over flow) (
250 )
200,250 300 5-25

5-25

5111

5-26



5-21

0-5 Vdc

51111

0-5 Vdc

5-21

Primus

TM-001 Current Transmitter
0-5 Aac

TM-002 Voltage Transmitter
0-250 Vac

(Transmitter)

Primus

92



5.1.11.2

93

TM-004 Thermocouple Transmitter
0-5 Vdc 5
TM-005 Tachometer Transmitter

Philips

Primus

0-3000

Biogas-Diesel Engine Test

0-5 Vdc

PCF8591P

(Flow Chart) 5-28

Visual Basic

f— ENGINE DATA LOGGER .oooociiccaany

H 0-160°C Thermocouple

1 °

| | Thermocauple 0-750 °C __Q-_Q_V_d,g.,l PCF859IP }

1 Transmitter

H H

\ H

1 .

1 | Tachomete 0-3000 rg Tachometa! | 0-5Vde | PCFB59IP ’
oo { e Lt ] L,

i Transmitter . COMPUTER
-------------------- Signal

PR 1,1 YO Display

i and

: Volt _9_232_\139.,_.1 Vol Transmitter 0-5 Vde ’pcrsssw} Coltect Data
|

i

0-5Aac

'
'
'
H

: 1
| Current Transmitter l_kfﬂj_.l PCFB59IP |__+_

'
'
'
'
.
'
'

Optic Photoelectric

sensor

(Flowchart)



Engine RPM

Exhaust Temp. (€

Exporiment x emp. ('C)
Oil Temp. ('C)
Water Temp. ('C)
Delta P of Air Box (mm HZ0) U Fue) Consumptiontcelsin

Amb. Temp ('C)

Delta P ol Gas Ontien (mm H20)

Intake Air Temp. ('C)

Gas Temp ('C)

Currant (Amp ) Ge RT Englne
Voltage (Voli)
Pawer (W)

Test Recerd :

Expho Testho RPM DhTemp  [OilTemp  [WaterTemp [FC AiTemp  (GasTemp  [Cuscont Voltaga

5-29 Biogas-Diesel Engine Test

5.1.12

5-30

Plunger Draws Oil
Into Bottle by Suction

530 12]



5.2

Full Load Test

Performance Test (Part Load)

Disassembly Engine

Change engine new parts

Durability with DDF mode

Disassembly Engine

Data Analysis

531

5.2.1

Test)

9

Performance Curve Test Matrix

Diesel Performance Map

Biogas Dual-Fuel
Performance Map

Take photos and weight main parts

RUN IN

Oil Sampling > Ol Analysis —

Take photos and weight main parts

(Full Load

(Full Load Performance Curve)



96

(Matrix Test)
(Part Load Performance Test)

(Performance Map)

RUN IN

531
5.2.2

5221 (Full Load Test)

(Full Load) (Part Load)
(Performance Map)
51



o7

) ( load)
( 80° C)
2400 ( 2450 )
2400
(AID Board) (Data Logger)
( ) ( ) ()
( ) ( )
( ) ( ) (
( )
2000 2400
2400, 2000, 1800, 1500, 1200, 1000
pulley )
5.2.2.2 (Performance Test at Part
Load)
(Matrix test)
57 5-32



MATRIX OF PERFORMANCE TEST

T T
1000 1200 1400 1600 1800 2000 2200
ENGINE SPEED (rev/min)

5-32 (Matrix test)

( 80°C)
1000

500 1000

1000
1000
1000

2400

98

(o load)



9

pulley (Generator)
1500
5.2.2.3 RUN IN
RUN IN
RUN IN
16 3 55
55 RUN IN
NO. (revimin)
(% of rated power)
1 30 min. 0 (No Load) 2,400
2 30 min. 50 2,400
3 20 Hr 100 2,400

RUN IN



100

5.2.24 (Durability Test)
5-3
EMA test cycle
5-6
5-6

A KW

(b0 (W (kW) (rev/mi )
1 2.30 6.7 24 2,400
2 1 61 4.8 2,400
3 1 5.4 4.3 2,400

56 1 4 30
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( pulley 2400 )
2400 80
1
1( 54
2400 )
( 2450
)
2400
54 ( )
( 2400 )
2400
(
)
1
30 2 30

= 4.8

2400 )

1
2400 4.8
(

)

2 30



2400

52.2.5

80

)

18

242

5.7
RUN IN

180

20

13

100

102

4.3

30

30
242

5-30



103

300

51

-20

20

10
25
50
75
80

10
25
50
5
80

25
50
5
100

105
130
155
180

10

10

2
13
14
15
16
17

25
50
75

205
230

13
14
15
16
17

255
280

100
110
120

290
300
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