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Fig. 1 Schematic representation of three dimen-
sional heat transfer in a compost bed
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Fig. 2 Experimental apparatus
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moisture content (w), carbon and nitrogen contents
(C,N) of a compost bed at the initial and final

conditions of the experiments
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Fig. 3 Daily change of temperature at the several heights on the center of

a compost bed
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Eq. (11)
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Fig. 5 Daily change of the apparent rate of heat generation at each height G(z) and

its mean in a whole bed (G,,)
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UCOED (&) RBBOFEG: BIRRTEZ 5N 5,

_ .32 ,.4C 1
R e

G: DERSER % G, +4H; & 5 L < Table 3 IR
T, MBEDOEZEBRKIOGEBETHD, HEHIL—K
LT3, f->T, CCTHEINT G,y +4H; 13 EE
HAEEDEETIRIIEYTHEEEZL SN,

4.6.2 FIRE O HENSGES

SEBRAK THE & THREDSEHE L 72 Runs 3, 4 T3, Ga
+4H; 13264 kcal /m*hr (Run 3), 360 kcal /m*hr (Run
4)T&H -7z (Table 3), HH D= I3 HEMBEAE DE
Btk 350 EE b B0, gIERDE, 309~329 kcal/
m’hr (&, EH~ORBLOEELZRE L THIELX
E) EHET B LML BDELBH 12 b DD wh/N&
ALk En#RBBICRDONLE L1, X, FE
R BE (B ARREMA 1 kg 72 © DBREIEBGEE = (1/07)
{(Gay+4H,) /3600 % 5HES 5 & 297X 107 kg-0,/
kg-dry solid hr(Run 3), 413X10™*kg-0,/kg-dry
solid hr (Run 4) &£730, o DEA RO EICD
WTR B, 3.86~477X107* kg-0,/kg-dry solid
hr & #3975 & Run 3 DEIZES/NE <, Run4d OfF
BIBERETH - 78, WINLRTHMOMEE LS &0
TS,

PDkocths, BRREOHIE/LERETIE, EHD
L 7KREF (40~80B) LB NWT, KEBROTEL wa
N 5 (KHRLEREEB) EEROEREDBE,
—BFICIZEART 5 (G)DEBH, SIFIELBEL
B 1) B, REEEEKICHT > TEEMICEAT B C
EiF <, PEREREET w O RN EHEEO RN &35
BREOL>THB, 2L T, £0MHEI3 Runs 3, 4 THEDS
BRI - 1 XD ICHEMBABDOKNC X DELDZE
1R Shkehs, BBXkE—EHFHO M (AREER K R
T3 3.0~45x10"* kg-0,/kg-dry solid hr)ART D
EBbh B, coT i, 05 BE—EDEE, HELHE
T OB BEXEBAORAEDFEENIZ—EEER

(20)

Table 3 Comparison of the calculated true (or total) rate of
heat generation in a compost bed with the rate
estimated from the carbon consumption rate

True rate of heat Calculated

Amount of Average volume Amount of generation estimated true rate
carbon con- gfda compost }atent heat from carbon con— of heat

Run | sumption € 0ss sumption rate generation

4c Vav 4H; G; Gap +4H;

(kg-C) (m?) (kcal /m®hr) (kcal/m*hr) (kcal /m®hr)
1 2.00 0115 446 139 141
2 3.20 0.113 1214 2217 250
3 3.72 0.113 1085 263 264
4 4.55 0.110 170.2 331 360
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TCEABRLTNS, DT ERX, FIRICENTE
) NSKHPBRREESH AR T 2B, BEOTEED
EMOBATERE BiC L T—E T BERE D 04 1T KAl
T3 EVSEENIERRD 7205, Z DIREHSFEEIR
ROFEEELTESZONERY, EUMICEYTH
St EEDERTHHDTH S,

X, TZTREHIOEZA05mE LD, Rund T
TERBIITH R THOD G (2) 43 200~300 kcal/m*hr
IKHZELTBYD (Fig.5), BEIAHEIBRESFICTS
NLET B EBTFRINDE, UL, ZOHATD,
BERD & & ERRBIICII FMOREMBIT LA LEIEL,
REBOHIRICT BB T 51cd &9, FEMICHRE
HOMEART 5 E3EZITL U,

BT, HEEBERKRETTONERY, wi/hX
(T52L3%2IHDED (L) RAEDFENTE LRI
MU THdRERARBICTLTERE, 203 EDRES
BRTERLb D EEDLNS,

5. &

INBIHERR 2 5 N TR B EREY OB LR AER % 1T
W, Z D RO BBEIE £ 3 ot ICHER LT RiRE
B, HO@RABLHE LER, UTomA%xE
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1) AEEBRTI, AakRENSL, [HEREEARS
gle Ltk ), ERVIOBE FFEE, RE2lER
ERATEOEES FE - 7208, flBED S 0B ENRE
T TERBRBHOBEERTRE U -7, SERES
EL B3 103 Z S ORIENEELFIEL T
B, BIEROC & ERBEELS TN&TH 5,

2) AERDSHEINIZ AN RERABOREA W,

BFTHIZ G BTRIC s HBD TE L - 788, % DER
HSTEER OB BERE & BE S TR S N,

3) ¢ TN 4 DOEBRON, BiEdtE LT
AT 5854, KNHOORBABIAE SO EERE
GHEBE, 1o, BRNSEERABLAE, 1
7S, FEEEA DT REHRME IRALEAICEET R
1X150~190 kcal/mPhr & KEDIEH - T,

4) FEEMRA O T R REE AT O E (1 200
keal/m hr) iICh <, HARREOHERLBRTIRAK
RBDA/NMNThHPHY L, 150~200 kcal/m*hr BET
5% EBEbhi,

5) EHSEE LKAERICL BBEEEBOME L
THERL & N B0 (2) A O TS 13 SEBRRT % DI
Wi SEIM S Nl & BARE 10% 0 Bl T—K
U, AHEELAH: DRSS BNk 8 DBETRD 5
N,

6) EHO@REAEDOFEESFIHOME G 300kcal /
m’hr) & KEDE L, BRREOHEF/LBRE TIZE KR
ZNEL LT Z0FENE FRITH U TR 1ZIRIZ
B EBbhi, - T, REEE LFIE 53
BR, ORLUFORAMEEMKICL SRTNE SN
DEBEbND,

HEE D AWIEATOICHK D, ERAKERMORM L
BT 1A 8 - 7o a ) R B ERERE OBRE AL
CEHOEEEZLE T,

(ERLE)

c BEoHEEMTORES & (kg-C)

ac EEBHI%O CDE(LE (kg-C)

Cp BAHER M O H# (keal /kg C)

f(z)  HRZ S NEREST (C)

G, 3,2, 0) HEZSANR#HREEHE (kcal/m*hr)

G(z) MRz ARBREE (1 BFEE)

(kcal /m*hr)

Gav RBEIRA T R AE (kcal /m®hr)

Gt HEREZ 5 WO ED (&) & & (kcal /m*hr)
BIEERE (kcal /m?hr C)
4H;,  IKPFERIC K B EBIELE (kcal /m*hr)

K BEHIERM OB HRIEZEE (kcal /mhr C)
H#IEZ 5 OKFEFMDESE (m)

Ly BAHRZEMOEASLES (m)

N BAHEEMTDOEZESE (kg-N)

n HERERR R B 31 (day)

T HERRZ 5 WIREE(C)

T, Z 34 %0E (C)

v BAHEREEM DO (m)

w BAHERERM DA KK (%)

z, ¥, z BEEE(m)

] K Chr)

K BAHEREEM OB RIEDEEEE (m®/hr)
o0 BAHIERM O REBEE (kg/m®)
b4 BAHREM OB (kg/m®)
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Summary

Several experiments for heat generation in composting process with livestock and farmyard
wastes had been made by using a compost container in laboratory scale. Following the previously
proposed procedure for estimation, the apparent rate of heat generation was calculated by applying
the observed value of temperature in a compost bed to the analytical solution of temperature derived
from a three dimensional model for heat conduction problem. The true (or total) rate of heat
generation was also calculated by adding the latent heat loss due to vaporization of water to the
apparent rate of heat generation. The following results were obtained.

1) Since the initial moisture content was relatively small, the increasing rate of temperature
became large and the attainable maximum temperature was high in the early stage of the composting
process. Because of the leakage of heat from the side walls of the compost container to the atmos-
phere, however, temperature decreased within a comparatively short period.

2) During the composting process, the effective region of heat generation moved gradually
downward from the surface of the compost bed, so that the apparent rate of heat generation was
varied remarkably with both the time and the vertical location in the compost bed.

3) As for some results of the experiments used relatively large contents of rice bran and
chicken manure (Runs 3, 4), the steady high-temperature period became longer and the local maxi-
mum value of the apparent rate of heat generation was larger than the results of the other experiments
(Runs 1, 2). Even in the latter experiments, in the limited region of the effective duration of heat
generation, the average value of the apparent rate of heat generation in the compost bed was approxi-
mately 150 kcal/ m? hr, and this value was not so different from the results of the former experiments.

4) The above-mentioned results on the average value of the apparent rate of heat generation
were also similar to the results of the previous experiments under the considerably larger moisture
conditions. As for a natural composting process, the average of the apparent rate of heat generation
in the effective region of heat generation seemed to be almost independent of the moisture content
and to fall within the range from 150 to 200 kcal/m? hr.

5) The calculated results of the true (or total) rate of heat generation agreed well with the
values estimated from the consumption rate of carbon in the compost bed, and were almost equal
to the results which had been obtained previously.



