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Fig. 1 Sutvey view of the experimental apparatus

Fig, 2 Details of the experimental apparatus
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Fig. 3 Time courses of average temperature in the
compost bed, water temperature in accumu-

lator and room temperature
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Table 2 Period of heat extraction ,,;, period of temperature recovery in the
compost bed 6,,., total period of each cycle  f;,¢(=0ut +6,c)  and
the average temperature in the compost bed 7, at the start and the end
of water-circulation in the intermittent water-circulation experiments

T4 (C)
. 0ext 0rec atat -
experiments | Run (hr) (hr) Chr) at the start at the end of
of water— water—circu-
circulation lation

1 3.00 21.00 24.00 525 435

2 3.87 1807 21.94 52.6 431

3 408 1850 | 2258 518 429

first 4 438 20.12 | 24.50 51.6 431

5 467 20.38 | 2505 515 432

6 490 21.00 | 2590 515 43.8

7 768 2187 | 2955 514 417

1 2.50 2032 | 2282 506 426

2 1.78 20.07 | 21.85 50.3 440

3 3.33 1900 | 22.33 50.7 421

4 242 2025 | 2267 49.6 42.8

5 248 20.35 | 2283 50.1 432

second 6 245 2192 | 2437 50.0 432

7 250 2063 | 2313 506 437

8 333 2050 | 23.83 50.8 429

9 2.72 — turning 50.2 435

10 {1002 1100 | 21.02 570 436

11 9.02 1435 | 2337 525 428

1 485 1845 | 2330 529 416

2 6.17 1708 | 2325 51.9 402

third 3 695 1423 | 2418 505 395

4 588 1832 | 24.20 50.0 40.3

5 5.38 1879 | 2417 50.8 415

1 323 2029 | 2352 51.7 415

2 3172 2203 | 25175 521 405

3 3.08 2254 | 2562 520 413

4 3.70 19.73 | 2343 514 40.6

5 248 2085 | 23.33 504 42.0

fourth 6 3.07 20.11 2318 517 424

7 303 2182 2485 516 422

8 242 21.70 | 2412 522 438

9 225 2155 | 2380 530 447

10 348 2024 | 2372 544 439

11 325 — — 525 430

Table 3  Efficiency of heat extraction in the experiments of
intermittent water-circulation
. period :ﬁtzala;g;orf:t ngener— total amount of efficiency of‘
experiments ated heat the heat extracted | heat extraction

(hr) (kcal) (kcal) (%)
first 174 10103 2348 232
second 261 14527 2919 201
third 119 8340 2193 26.3
fourth 264 16305 2782 17.1
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Table 4  Efficiency of heat collection at the steady state in
the experiments of continuous water-circulation

apparent rate of rate of heat loss efficiency of
experiments | heat generation from an accumulator heat collection
(kcal/hr} (kcal/hr) (%)
first 331 924 279
second 244 6.73 276
third 174 5.55 318
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Summary

Experiments for extraction and accumulation of the heat generated in composting process were
performed using a buried-tube-type heat exchanger and an accumulator. Water was circulated
between the heat exchanger and the accumulator as a heat transfer medium. The following results

were obtained.

1) The compost bed maintained its average temperature at 50°C or higher for about 60 days
of the whole period of composting reaction in the first stage (72 days). During this high temperature
period, the experiments for heat extraction and accumulation were made by circulating water
intermittently or continuously. In the case of the intermittent water-circulation, the water tem-
perature of the accumulator attained to a designed temperature, 30°C, when the room temperature
was higher than 10°C, but never did the water temperature when the room temperature was lower
than 5°C. With the continuous water-circulation, the water temperature at the steady state condition

was in average of 16 through 24°C.

2) The apparent rate of heat generation in the compost bed was 200 through 300 kcal/m3hr
during an early period of about 40 days, which included a turning of the compost bed. The compost-
ing reaction was therefore not likely to be inhibited by extracting heat from the bed during the
period of intermittent water-circulation experiments.

3) The efficiency of heat extraction was 17—26% in the intermittent water-circulation, while
the efficiency of heat collection at the steady state condition was 27—32% in the continuous water-
circulation. These efficiencies could increase by the well designed arrangement and the increased

number of the buried tubes.

4) It is necessary to investigate the method for deciding the optimum scale or size of the
container for the compost and the heat accumulator on the basis of the theoretical analysis of heat

transfer processes.
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