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Parameters

€0y, Hy, CHy, O

e N

2 .

Derived quantities :-

10.

11.
12.
13.
14.
15.

16.

-Specific fuel consumption
kgkw 'h

Qas to alr ratio to the engine
Energy into the gasifier (kW)
Enegy into the engine (kW)
Gasifier'efficiéncy L
Overall electrical efficiency
%)

Overall efficiency when

operated on gasoline (%0

25.0, 4.9, 1.3,
0.8, 45.8

0.84
12.8
4.7
37

5.9

8.2

Small system Large system

Measured quantities :—
1. Engine 6apacities (ce) . 197 1288
2. Electricalloutput (kW) - 0.75 10
3. Engine shaft speed (rpm) 1500 2400
4. Charcoal consumption raté, '

(kgh™) 1.5 9.2
5. das flow rate to the engine 1.2 x 10°° 10—2»
6. Alr flow rate to the engine

NOCEY | 1.4 x 10°° 1.12x10"°

7. Charcoal heatihg value |

(MIkg™ D) 30.71 ©30.81
8. Gas heating value (MJm~>) 3.95 4.56
9. Qas composition (% vol)

26.1, 8.7, 0.34
0.3, 45.7

0.89
0.89
78.7
45.6

57

12.7

16.0
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10.

12.

13.

14.
15.

16.

o, H,, CH,, O,, N,

a?

" Derived quantities :-

Specific fuel consumption

kgkW ‘h !

11. QOas to air ratio to the engine

Energy into the gasifier (kW)
_Energy 1nput to the engihe
(kw) ‘
Gasifier efficiency (%)
Overall electrical efficiency
(%) |
Overall efficiency when

operated on gasoline (%)°

19.8, 15.3, 2.2,
0.3, 46.5

. 2.03
0.91
95.3

58.8
61.6

10.99-

15.50

Parameters Small System Large éystem

Measured quantities :-
1. Engine capacities (co) 1288 2735
2. Electrical oubpuﬁ (kW) - 10 16
3. Engine shaft speed (rpm) _ 2400 2406
4.>Wbod cohsumption rate (kgh™") 20.3 - 28.2
5. Gas flow rate to the engine | _ y

s | | 10.5x 107> | 16.1x 10°°
6. Air floﬁ rate to the engine

m’s™) | 6.8 x 107° | 18.4 x 107
7. Wood heating value (MJkg ") 16.9 16.6
8. Gas heating value (Mm ) 5.6 5.8
q. Gasbcomposition (i vol)

21.0, 16.5, 2.2

0.3, 45.7

1.76
0.87
129.8

a3.4
71.9

12.32

17.30
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Paramet er

Average value for

g hours operation

Measured quantities :-

Fuel consumption rate (kgh "

das flow rate (m°s™ ")

Afr flow rate to the gasifier (m’s ")
Gas heating value (MJm )

Wood heating value (MJm )

Average temperature of gasifier (°C)
Maximum flame temperature ¢ C)

The quantity char residues (kgh )

. Moisture content of wood (%)

Derived quantities :-

10.
11.

12.

Rate of energy from wood into the
gasifier (kW)

Rate of energy in the gas leaving
the gasifier (kW)

Hot'éas efficiency - n__ (%)

h

58.1
35.9 x 10 °
13,7
5.5
16.80
119.3
1243 .
1.94
10.4

271.1

201,04
75.8
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Energy~component, ' . Engrgy Quant ity|Energy quantity
$4°)] (¢3)

1. Potential heat in biomass fuel

- to gasifier C271.1 100
2. Net of combustion of gas 201.0 . 74.2
.3. Sensible heat in gas 4.9 1.8 .
4. Sensible heat and letent | .
heat in steam ’ 6.3 2.0
5. Heat of combustion of char

residue - : . 18.2 ' " 6.7
6. Heat loss by convection and ‘ '

radiation 14.9 o 5.5
7. Total heat output K 244.3 90.1
8. Unaccounted for 26.8 - 1 9;9
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Technical data

.Single cylinder

diesel engine

Four-cylinder

diesel engine'

Five-cylinder

diesel engine

Bore (cm)
Stroke (cm)
Cubic capacity
(em>®
Compression
ratio

|speed (rpm)
Nominal out put

. 8.0
7.5

376
21:1

- 400-2200
3.7kw at 2200rpm

1284

211
4000 (max)

24kW at 4000rpm

10.8

15.2

7000
17.5:1

600~1700
&5kW at 1700rpm

Combust {on Swirl chamber Pre-combustion | Direct injection
system ’
Number of
cylinder 1 4 5
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Control valves

HV‘A”

Air filte:

_ ‘55;:::::er gas
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Diesel fuel tank
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Feedstock |Bulk density Heating'Vélue Size Moisture content
kegm kJkg ' Ch X Cm X Cm O
Rubber-
tree wood 286 18338 5x5x6 15
Coconut
shell 430 20660 1x4x4 14
Corn cob 195 18517  |3.0cm dia x4cm 12
Cassava
stalk 190 19118 2.4cm dia xSem 13
Coconut
husk 40 17280 | 3 x85x6 14
P17 7 dauﬂssnaunad%ﬂqLn5313n10n11tnuw1
Feedstock N (%) C (W H (%)
Rubber wood 0.19 46.10 5.62
Corn cob 0.27 45.50 5.68
|cassava stalk 0.49 45.98 5.65
Coconut husk 0.37 41.32 4.30




All' dimensions in cm
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Feedstock |Bulk density|Heating value Size | |Moisture content ]
kem > kJkg ' cm X cm X cm %

Rubber-

tree wood 286 18338 5x5x6 16

Coconut, _ ,

shell 430 20660 1x4x4 14

Corn cob 195 18517  |3.0cm dia x4cm 12

Cassava _

stalk 190 19118 2.4cm dia x5cm 13

Coconut

husk 40 17280 3x65x5 14
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Feedstock N (%) C (%) CH (%)

Rubber wood 0.19 46. 10 5.62

Corn cob 0.27 45.50 5.68
|cassava stalk 0.49 45.98 5.65

Coconut husk 0.37 41.32 4.30
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System Parameters

Mean of 5 values

Measured quantities :-

1. Fuel consumption (kgh—i)

2. Qas heating value-Cg1 (MJm‘é)
3. Gas flow rate (n’s ')

4. Electrical outputb(kW)

5. Speed of the engine (rpm)

7. Tar content (gmm )
8. Water used (m’h ")

(707 of H,O can be recycled -
Derived quantities':—.- _
9. Specific fuel consuption (kgkWw *h™")
110. Energy into the gasifier (kW)

11. Energy into the engine (kW)
12. Qasifier effigléhcy - N, L)

13. Overall electrical efficiency

6. Temperature in the combustion zone ("C)}

28
3.8

-3

16.6 x 10 .
8.5
2400
917
0.075

- 3.5

3.2 -
101.6

- 69.28
58.34 |
- 8.63%
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