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Experimental Study on the Characteristics of
Combustion in Indirect Moxibustion with Garlic
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*Department of Acupuncture & Moxibustion, Professional Graduate School of Oriental Medicine,
Wonkwang University

**Department of Mechanical Engineering, Wonkwang University

Objective - The propose of this study is to investigate the characteristics of combustion in
indirect moxibustion with garlic.

Methods : We observed the characteristics of combustion by the variations of the thickness(3mm,
4mm, Dmm) of a slice for indirect moxibustion with garlic and mass(80mg, 100mg, 120mg) of moxa cone
and existence of holes. The temperature of indirect moxibustion for garlic insulation with holes was
higher than temperature of indirect moxibustion for garlic insulation without holes. Combustions time
in the preheating period i1s about 1 minute, it varies by the existence of holes, the thickness of a
slice for indirect moxibustion with garlic, and the density of moxa cone.
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Results : Maximum temperature of heating period was 387~46.27C, combustion time in the
heating period was 118~164sec and maximum ascending temperature gradient was 0.102~0.264C/

sec.

Retaining period was shorter than heating period and stimulus of heating retains more, because it

is higher than body temperature.

By this report, indirect moxibustion with garlic is more effective with holes and the appropriate
thickness of a slice for indirect moxibustion with garlic is 35~4mm It is appropriate that the
diameter of moxa cone is 8mm and height of that is 10mm. With this condition, effective combustion
period is 120sec, maximum temperature is 42~44C, maximuwn ascending temperature gradient is
0.14~0.16C/sec. It is necessary to study clinical correlations for more accurate quantitative standard.
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Table 1. Mass and Density of moxa cone

) A ZHmg) A = (mg/cm)
M1 80 477
M2 100 597
M3 120 716

’ 8mm ‘

Fig. 1. Configuration of moxa cone
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Table 2. Thickness of a slice for indirect
Moxibustion with garlic

Thickness(mm)

T1
T2 4
T3

! O 16mm !

Fig. 2. Configuration of a slice from a large
clove of garlic for Moxibustion
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Thickness(mm)
3 4 5 3 4 5
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Table 4. Combustion times in the heating period

with holes without hole
Thickness(mm)
3 4 5 3 4 5

mass of moxa cone(mg) 100 80 | 100 | 120 ; 100 100 20 100 | 120 | 100
combustion time in 60 | 65 | % | 72| 52 | 3% | 8|6 | ®| 51
a ascending process(sec)
combustion time in 62 | 53| | 8| 7| e | 3| S| ]| W
a descending process(sec)
combustion time(sec) 122 118 | 130 | 160 | 123 105 131 | 148 | 164 | 110
combustion time 122 | 148 | 130 [ 133 ] 123 | 1.06 | 164 | 148 | 137 | 1.10
per mass(sec/mg)
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Table 5. Temperatures in the heating period

with holes without hole
Thickness(mm)
3 4 5 3 4 5
mass of moxa cone(mg) 100 &0 100 | 120 | 100 100 80 100 | 120 | 100
Average temperature( C) 385 1321366 | 378 351 | 382 | 3B2|362 369 | 346
Maximum Temperature(C) 462 | 393 | 415 | 448 | 390 | 453 | 396 | 406 | 427 | 387
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Table 6. Temperature gradients in the heating period

with holes without hole
Thickness{mm)
3 4 5 3 4 5
mass of moxa cone(mg) 100 80 100 | 120 | 100 100 80 100 | 120 | 100
Average ascending 0.176 | 0.0657 |0.0751 | 0.107 | 0.0730 | 0.130 | 0.117 [0.0925] 0.106 | 0.0762
temperature gradient(C/sec)
Maximum ascending 0264 | 0.119 | 0.140 | 0172 | 0.101 | 0218 | 0.141 | 0.127 | 0.139 | 0.102
temperature gradient(C/sec)
Time at a maximum 12 00109 |11 | 134 ] 122 | 100 | 101 | 119 | 136 | 124

temperature gradient(sec)
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Table 7. Combustion times in the retaining period

with holes without hole
Thickness(mm)
3 4 5 3 4 5
mass of moxa cone{mg) 100 &0 100 | 120 | 100 100 80 100 | 120 | 100

combustion time(sec) 29 28 3H

38 39 30 25 30 35 33

combustion time

029 103503032 039 | 030 | 031 | 030 | 029 | 033
per mass(sec/mg)
combustion time(sec) 122 118 | 130 | 160 | 123 106 | 131 | 148 | 164 | 110
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Table 8. Temperatures in the retaining period

with holes without hole
Thickness(mm)
3 4 5 3 4 5
mass of moxa cone(mg) 100 80 100 | 120 100 100 80 100 | 120 100
Average temperature(C) 453 1 391 | 413 | 448 | 386 | 441 | 390 | 402 | 426 | 385
Minimum Temperature(C) 438 | 381 | 403 | 421 | 37.7 | 428 | 384 | 397 | 408 | 379
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Table 9. Temperature gradients in the retaining period

with holes

without hole

Thickness(mm)
3 4

) 3 4

jo2}

mass of moxa cone(mg)] 100 80 100 120

100 100 &0 100 120 100

Average descending

temperature gradient('C/| -0.0962]-0.0372|-0.0636|-0.0752

sec)

~0.0305 -0.0872 | ~0.0430| -0.0453}-0.0582| -0.0319

Minimum descending
temperature gradient('C/| -0.165
sec)

-0.0697|-0.0783| -0.120 | -0.0476

-0.136 {-0.0760|-0.0773] -0.0884| -0.0496
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Table 10. Combustion times in the cooling period
with holes without hole
Thickness(mm)
3 4 5 3 4 5
mass of moxa cone(mg) 100 80 100 | 120 | 100 100 &0 100 | 120 | 100
Time at & start o3 | 203 | 210 | 263 | 232 | 208 | 199 | 234 | 29 | 27
of cooling period(sec)
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Table 11. Combustion times in the effective combustion period

with holes without hole
Thickness(mm)
3 4 5 3 4 5

mass of moxa cone(mg) 1001 8 | 1001201 100 | 100 | 8 | 100 | 120 | 100
Time at an start of effective 107 | 134 {127 | 1ss | 157 | 109 | 137 | 152 | 149 | 166
combustion period(sec)
combustion time(sec) 148 | 76 | 123 | 177 | 77 149 | 76 | 107 | 150 | 50
combustion time 148 | 095 | 123 | 148 | 077 | 1.49 | 095 | 107 | 1.25 | 059
per mass(sec/mg)
combustion time in the heating 151 | 146 | 165 | 198 | 162 | 135 | 156 | 178 | 199 | 143
and retaining period(sec)
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