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A &t - - - 33,908 - 67,816

X1EABRERMAE. BTG HRTARIMBHEMEORBELT 27— MIDWTIN2011F3 AR P R1E

24T M EVE =8.76TMcal/L

1. 3. 3 ek

2 FEMDIGET—H & b LICKENICRE
FK1LITRL

728, WADEOTE LIRIRTE, RihFRis [Tk, H#E
NEARFEIFR B SEEH TSRO 3 3, BURCIIisE
(X DU RIAD B & U CasE# E LT,

F72. KHOEO MEEIZOWTIL, A #
—NDSEa% T HTeOFEEIA URVD, EEIRD 5
B ORE RIS A Y 2R Ul a 3t E LT,

72 FENOHAZ AW REEABRE O SFIC L |
FLEFHAE R O AR IER T 46 BH & | RREHEEEL (80 HH)
VG772 o 12728, 12 DL F Y 48 BEOEEZ & &
\CRREHEERI TR LT,

SEERIELC & 0 ST A A B L EEEN B BN D
DD, FOMIESHIZHDOWTIFITTEH L THH &R
DOFMTHA LT,

712U, FEAEICOW T, BB L0 A U4
B A IREORFE: & CHEEE TR D LAUE L TREAE

L7k %

L7z,

80 SHBIBLORS R M CIERE T2 720I2id, E/HEW

B0 Bl BB LXK % 5 o 2 i E 12
EXE A N) OIENAVETHL LE X LI,

7285, AR CIIIM LI AR DR O E A
B PREHESHIEE L QW2 AEEMO IR
PRETLHHAIEL. ERE LD aRX N EBETLHLE
N5,

F7o, 2RO A E L CRE (IERE3[FE) 12X
HENL L, WE LG AITeEmOAR TV AT
DO EIRAIR S T TR Z b, ARBROIN
ASCREGITOMRTE, XBRPMETH D LEZ b,

-60-



&1 BRZFBEOAEICKLIIGEE (EIHE) 214 4658
LARESA+BREE ALAFSADH
e RE HE e &4 HE [T &4 %
HEEN 64,354 kwh 1 H 707,896 M 41,060 kwh 1M1 A 451,658 M
ElUREE (LPGHLE) 101,252 Mcal 430 H 1,814,104 A 67,235 Mcal 430 H 1,204,631 A LPG1m3(324Mcal TEHE
WA SHAERARSE 1,606 t 1,048 M 1,682,927 M 1504 t 1048 M 1575920 M HIERDRAHEN S EEIRE
BREES IS 77 t 10,000 M 770,000 M 0t 10,000 M 0oH FABRT/\ KRBT D BB THE
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TSUNNFIAERE (LPGHRE) 101,252 Mcal 430 H 1,814,104 A 67,235 Mcal 430 H 1,204,631 A LPG1m3(324Mcal TEHE
BB (400ke/ %) 2 % 105,000 M 210,000 M 2 % 105000 A 210,000 M A ELE
IKEHR 466 m3 174 M 81,084 [ 214 m3 174 M 37,236 [ MAERERTOKEETEESEIHE
wy LPGIE 80 m3 430 M 34,400 [ 1,108 m3 430 H 476,440 M FHEOHEMESE KT
BAmE A 6,607,143 M 6,607,143 [ REEIMAR 1445, 50% MBI THE
EHEH 2,775,000 M 2,775,000 M WS ERERTRMERNED15%THE
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S TP HR CO, MR 2 B L7506, 77
M 3 COp PEHHI & W S B S AN 2B iz T %
LEAD,

& 15 FERDSAFRIIES X E D C0, FEEDLHLE

BB &R 15 B BERE B&RA E =
REFTOMBAKICLS BUE BEAE S (kWh) 32,843 32,843 D
CO2HFHHE(A) X1 co2a® BEAEH (ke-CO2) 11,725 11,725 @=x 0.357kg/kWh %2
AT (kWh) A 2441 A 18938 @=@—0
- ERE A (kWh) 38,619 45416 @
LEERICHITS FKEE N (kWh) 41,060 64,354 ®
CO2 & (B) B ALPG (m3) 1,036 80 ®
CO2E BAEHN (ke-CO2) A 872 A 6761 D=@B x0.357kg/kWh
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5,761 17,960 @— (D+®)
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2. 4 /|NRISEBRAE R T X 2 BE A AN RARRIE

A B R NRISERAEREN T T L NN B 5 | X 1
VN A R UREIRERAGIE 1, 500mL 2P L., FEEHEE N
36 CITHR-ND KO IHED ., fgH, RN Z > b
DIERTHER & G BRI A TEA LT, /MR
SERE DOFEERE ) S A 50mL DI LR A 5| X\ =14,
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DEWRSBER & BOF ARgRiECoHH 7 VY v EEAL
7o (K21), /NSRS OFEAE > fEHn] 50mL DYH(E
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[ J ©) °
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oH ° ° g 6)
[ J o [ J
8.00 O O
O *8BX
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2. 6 /NRUSEBRIEE | T 2 BRI ARG

A Y P NSRRI T T o N R D5 & B
U2 A X BRI 1, 500mL 2R L, SEREEEE)
36CIRT-ND L2 IRED E, mH, FEZENCTZ > b
DER TR & SWHEEE (77 R OB KA & TEA LT (K
21), /IVHIHREEE OFEIEE ) B 4] 50mL. DY iK% 5|
EHRN%, 50mL OFHEIRFERFZEA L, T ADIA R,
ORP. pH (DWW Tl L7,

7ok, BEKERITEMGIER R O EEM & LT
WANOHEREEDHYE LT EEM (280g/fH) % 86Dk
W2 L, EEETIMEYZEA LT,

ZOFER, BNFESTZ 0 1%DOFERAIC LY, TR
DOFAERIT 1 2 HTHM L, pH, ORPfEIZ $ IO
IRIPNS TN, TR B AT D 5 AUPRED 1%13 50kg (4
i 178 {Ey) (T3 570, FEOEME LT A b
AN LW EE 2 Dz (X 28~30),
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3. JEHAE PR IR OFRGIE
3. 1 R A & L FEEHRDRRRIE

INA T HAT T b OEIRREES ) b iEdRE o
S a2 l—a TR, VA R E A
W, EiR B5°C) R CA X LA RERER A i L=,

7T MRS 5 RO R (36°C) A X 3%
B 1, 500mL, Z/]VR R & L Pt (CRBEEZS
5 2L) 1A, fBR 2CTo, miRk (G5C) FEERlE
CTHBHEZINE LT (K20, Fiz, IVEIFERRAEE D%
57> 5 ] 50mL OYE{ LIk % 5 | & P\ V7= 1%, 50mL OFifet7s
RN L W ADFAE: ORP, pH (22U T L7z,

ZORER, FIRBRALA 1 BRI 5 T AR L 55°CH
FEF T AFT 723, 55°CELE 3 A% DITHEE N A
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W oz (X31),
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8.8 60
8.6
/ -0 55
8.4 ® ® @ =
@ V‘ %0
8.2 4% ) P %
. o 2
pH )
8.0 / .’ ® 45 E
18 % ()
/ ° 40
7.6
—7 — -
7.4 — HEAE
72 Tt 30
0 2 4 6 8 101214161820 22 24 26 28 30 32 34 36 38 40
g8
32 pH DR
0 T T T T T T T 60
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3.2 A X URBERELIRD Y YA 7 VR FARE
YU B —DTT o MIEROHKI L H Y, L LTH
Heamy lke/m’ « BLARTH DD, A Z L F0E
DA & &b 2~3kg/m’ + HIZHlR L CIRARDES
Lo TWNA,

W7 T v MR BAFERFCH DS ASROAIRIK
& LTI E RIS 5 2 & CREFEO A AN %
M ESEDZENTEDHHAEL > TND T END, T
(GO SA F T AT RGeS D7D, /NIA & 38
R | Y IR R 0 B 5 | E R T2 A X U FE R
(UL, T ADFARLE OV T LT,

FEFEAEZFE 2, 000mL 0D A A L3 VR SRt (1X] 21)
(27T 2 NIEBHED B 5| Z PN A X FEEEA IR Gkt
PRI PO LIRS 2 5 5 | PO A B
itk GRERIX) 1, 500mL 24 AL, FERAREED 36 ClTfk
oD X OMMED 12 AfICHIZY . HAORAEREK
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pH 6.98 8.08 8.00
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Demonstration and evaluation of the effectiveness and practicality of methane fermentation plant

We are promoting researches on the economics of the biogas plant (running costs, the ratio of power), energy
recovery efficiency (production of electricity, heat), and environmental impact (such as carbon reduction).
The biogas plant (80 dairy cows) was constructed in Livestock & dairy Experimental Center as a pilot plant.
And we examined the effects of the raw materials used in the biogas plant and the operating conditions.
(1) The amount of gas generated per unit volume of raw material input was 13.4 N’ / m® when only livestock
manure was input because of the large amount of barn wash water, etc., which was lower than that of facilities
of the same scale in other prefectures, but food. Due to the addition of the residue, the amount of gas generated
per unit volume increased, and the amount of power generated also increased.

In addition, the average power energy conversion efficiency of the recovered biogas during the period was 22. 2
to 25.7%, and the thermal energy conversion efficiency was 40.3 to 47.0% which were almost as planned.

On the other hand, in winter when the temperature drops, most of the energy is spent on heating the fermenter,
so it became clear that the surplus energy will decrease.

(2) Approximately 87% of the input raw material is liquid fertilizer (methane fermentation digestive juice),
and the rest is compost (solid-1liquid separation residue). confirmed. It was also found that the fertilizer
component in the methane fermentation digestive juice is useful as a fast—acting fertilizer because there is
almost no volatilization of nitrogen (ammonia, etc.) in the fermentation process.

(3) Depreciation, which accounts for most of the operating costs of biogas plants, was calculated to be 14
years. Since the initial cost is high, even if the subsidy (50%) is reduced, the balance will not be positive.
However, when considered as a manure treatment facility, it is considered to be a useful treatment method for
slurry processing farmers because it does not require auxiliary materials for adjusting water content and can
directly treat manure.

(4) As a result of measuring the odor generated during the operation of the biogas plant, odor components such
as NH; and H.S were not detected throughout the season at a point 5 m or more away from the biogas plant and
outside the composting house. In addition, when the odor of the methane fermentation digestive juice immediately
after spraying on the feed field was measured, NH; was not detected on the site boundary line and H:S was also
a weak odor during all periods.

(5) We measured the GHG (CHs, N:0, CO,) which generated from a biogas plant. When producing a compost from the
solid separated by solid-liquid separator, GHG which generated was the low level compared with the process
which produces a general compost. GHG which generated from digestive liquid storage tank was the low level
compared with general cattle slurry store.

(6) A certain amount of beef cattle manure and piggery sewage were mixed with dairy cow manure as raw materials
for input to the actual biogas plant. As a result, a certain effect was observed in increasing the amount of
gas generated. In addition, when we verified the combined effect of waste cooking oil, BDF residue (glycerin),
glucose, food residue (kitchen), vegetable waste juice, and pulp cake in dairy cow manure using a small methane
fermentation tester, we found that vegetable waste was squeezed. The amount of methane gas generated increased
except for juice and pulp cake.

(7) Tt was tested in temperature control of a methane fermenter using a small methane fermentation tester.

Generation of a biogas became speedy by keeping methane fermentation temperature hotly (55°C).
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To reuse digestive juices, digestive juices were kept warm once again, and the emission rate of the biogas

was measured. As a result, the emission rate of about 70 percent of gas of an investment raw material was left.
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