The Japan Soci ety of Mechanical Engineers

2639

BABRE2HE (B F) #X No.87-1477 B

54 # 505 = (B 63-9)
EFCTHRMERBE I D2 RL—2 3> P XF AICBT 2FR*

# Ak B x*
B R W

w ok F R
A B xRS

Bio-mass Gas Co-generation System of Electric Power
and Engine Exhaust Heat Utilizing Saw Dust

Yukimaru SHIMIZU, Nobuo SUZUKI,
Shizuo KUROKAWA, and Makoto HOKI

The paper describes small scale bio-mass electric power plant. Saw dust is used for the fuel. Gas
reactor is developed and improved to increase the gasifying efficiency. The engine exhaust heat is
exchanged to hot water and hot air. The hot air is used to dry the lumber. As the result, total
efficiency of this electric power-heat co-generation system is eminently improved.
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FEHL-REBOERIOEDOLED TH3.
HH 100kVA 5% 0.8 #H 3
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* 3 MEEHBRREO SEHE
Calorific Efficiency
value (kcal) (%)
Total calorific value 174900
Total electric power 24600 14.07
(28.6 kW) ‘
Hot water (63°C) 42900 24.53
Hot air (40°C) 34300 19.61
Drink hot water (45°C) 1100 0.63
Saw dust Material: Japan cedar

Percentage of water content: 35 %
Amount of consumption: 51.6 kg/h
Calorific value: 3390 kcal/kg
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Solid line : 22kW output
Broken line: 33kW output
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Kinds of gases Ordinary gas |Improved gas

. reactor (%) reactor (%)
Nitrogen 59.0~60.1 36.7~47.7
Oxigen 4.3~ 4.5 0.5 ~ 2.5
Carbon dioxide 8.0 ~ 9.9 7.7~10.7
Carbon monoxide 17.5~24.0 14.0 ~18.0
Hydrogen 9.0 ~12.3 16.1~28.2
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£ 5 [BFSIURRFEOTES L VEEDHEK

Ordinary Improved
gas reactor gas reactor
Power (kW) 30~ 55 35 ~+(70)
Outer diameter 4m Z2m
Inner diameter 2.0m 1.35 m
Height 3.8 m 5.04 m
Effective 11 m3 6.1 m3
inner volume
Total weight 89.4 t 16.5 t
® 6 BEMLA
Cyclone 0.75 kW
Outer cyclone 1 kw
Gas absorbing fan O.3kWX 2=0.6 kW
Rotating drum 2.2 kW
Small fan 2.2kWX3=6.6kwW
Pump 0.75 kW

¥ : Ordinary consumption power

ERo TR, BEDQRDIBND R, BFOHE
ERICEINIE, HATKI30kW ORETIE» D & —
VEBIUBUCARSYOFHEEE S, BFEFT1.39
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H5,

(4) |BFBXURBEFOFERE  Fo ik
BLUBRMIZOWTR, AR LHBFOTES LU
EEBDHKEZES RT.

(5) A, BES L RBICB T 2 BT BEE T
DT,

(1) BARA %=

IYYVHERBE

0.35X 405X 358="50 747 kcal/h

PESE 1 358 kg/h, FEFELL# 1 0.35 keal /kg
BESIREE © 405°C

Consumption
12. 50%

N

Drive of system
1. 57%

Clectric power
14. 073%™

Dissipation
41. 16%

of saw dust

B8 x=x

Exhaust heat

Total calorific value

174900Kcal

Hot air
19. 63%

Dissipation

4. 91%
Drinking het

water 0.63%
Dissipation

19. 60%

Hot water
24. 54%

of engine
44.77%

N F—FhK

HRHEF I3 © 0.35X 63 X 358=7 894 keal/h-

BUHREE : 63°C

BARRA FICH2 188

50 747—7894=42
RAKZHAZE | 38

853 keal =42 900kcal
000 kcal/h

(R4 ZHO, ADBEAEELIRD2)
B A ZZhE 1 38 00042 900=0.886(88.6%)
(i)  BREADAD, HOEEE: 13C
#EHERIE 1 30 700+ 38 000=0.808(80.8 %)
(13°C % 39.41/min X 60=30 700)

(iii)

RERERAE

BAKFA 7 XD EEEEFC—45C=13C D &

Z,

0.1m°/h 2R T2 & LCEHET 2 &, 13X100
=1300kcal/h &L T 2 Z iz 3,

(6) EEMEHS
DOHTI %% 6 ITRT.
(7)

Y AT LB L T- EEhi

IANLF—RNE B8 izsas 4 2k

%%vxiAmx*w¥—ﬁn¥%%T.ﬁﬂ<f®
FOBER 8D ulEasns,

X 73

(1) &R, SR UBETE,
(2) KB, Kitb##is,

(HE 55)
(B8 50) , HAIT%.

. FEITHIR.
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