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Development of Green Drying System Using Waste Heat from
Charcoal Kiln*
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ABSTRACT

This study was preformed to investigate the characteristics of the green drying system for
utilizing heat wasted during carbonization process. The green drying system utilizing waste heat
is one of environment-friendly equipments because it needs no other energies from fossil fuel and
etc. In this study, waste heat from three kilns was collected by stainless connection pipe, and
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in the green drying system the temperature and humidity was hardly changed. Charcoal
charecteristics as fixed carbon, refining degree, hardness, pH, calorific value, and charcoal yield
were analyzed to investigate kiln performance due to installation of green drying system. As a
result, the green dry system installation hardly affected the characteristics of charcoal. In
conclusion, the green drying system can be applied to maximize the profit of the farm household

income and contribute to reduce fossil energy.

Keywords : waste heat, klin, charcoal, green drying system
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Fig. 1. The accumulation system of the waste
heat.
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(%)
7914
86.06
8307
8712
8L60

8340 + 291
8037
7858
8562
8342
83.04

8221 + 246

Fix carbon

Volatile matter
(%)
1534
895
995
7.29
1225

1076 + 280
1326
1521
859
998
1211

1183 + 234

Ash (%)
225
270
301
222
259

255 + 029
312
255
221
265
259

262 + 029

%)
327
229
397
337
329 + 036
325
306
358
395
226
334 + 058

AGAUA G F§3 DBFARN 2 A
Moisture content

Avg
Avg.

Proximate analysis results before and after installing green dryer
No.

Before installing
green dryer
After installing
green dryer
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083
084
083
085
080
083 + 002
080
085
082
082
084

(g/ cm%
083 + 002

Densit

unit area (cal/cm’)

5330
5256
5450
5259
5582

375 + 125
5204
539
5294
5362
5232

5297 + 73

Quantity of heat per

pH
94
90
92
95
99
94 + 03
938
938
97
95
938
97 + 01

7296

7320

7334

Heating value
(kcal/kg)
7330
7515
7359 + 79
7321
7695
7254
7325
7298
7378 + 160

12
12
12
12
12
12 + 00
12
12
12
12
12
12 + 00

Hardness

Refining
degree
1+00
1+00

No.
3
4

Avg.
3
4

Avg.

green dryer

After installing
green dryer

Table 2. Basic properties of charcoal before and after installing green dryer
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