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Experimental Study on the Characteristics
of Combustion in Indirect Moxibustion
with Cake Insulation
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‘Dept. of Mechanical Engineering, Won-Kwang University
“Dept. of the Third Medicine, Professional Graduate School of Oriental Medicine, Won-Kwang University

Objective . The purpose of this study is to investigate the mechanism and effect of moxibustion
with monkshood cake, slice & black pepper cake. objectively, to be used as the quantitative data

through the measurement of temperature, and to grasp the thermodynamic characteristics of
moxibustion with monkshood cake, slice & black pepper cake.

Methods : We have selected of the moxibustion with monkshood cake, slice & black pepper
cake. indirect moxibustion. We make a comparative study of the thermodynamic characteristics of
moxibustion with monkshood cake, slice & black pepper cake. We examined combustion times,
temperatures, temperature gradients in each period during a combustion of moxa.
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Results & Conclusions :

10mm, the density was 600mg/cr’.

0~720mg/cr’

monkshood

1. We can design the moxibustion with monkshood cake that it has
thermodynamic characteristics of 173sec effective combustion time, 44°C maximum temperature, 0.2
2C/sec ascending maximum temperature, if we use 3mm thickness or 3mn and below of monkshood
cake and the moxa cone is formed the conical shape that the base diameter was 8mm, the height was

2. We can design the moxibustion with monkshood cake that it has thermodynamic characteristics
of 206~271sec effective combustion period time, 44.6~46.1°C maximum temperature, 0.18~0.24°C/sec
ascending maximum temperature, if we use 3mm thickness of monkshood cake and the moxa cone is
formed the conical shape that the base diameter was 8mm, the height was 10mm the density was 48

Key words : moxibustion, moxa combustion, moxibustion with black pepper, moxibustion with

I. # W

REkold Uk Tt Hfth 2y #ke) AR
Eoll F3 By EEE, kel #78 DUE
RAAA &) 1FAS w3t ame EEAz
S BN RS e R Eaels o AA
goley,

Rkl o3t RS FWELS ATE JAE )
A1 JoH, 43 =S B3] A7 A8
YRV F2 2P0 Fole oA JRX fkiko
2 Ogsl Aok TRES TS 9578 Uk
2 Ayt Rikol] ARSI HRE s, X
#oR Yt AME3IH UHER ) sla, BE
o Yoy AMgate 7ol ERAE FRE 2,

HRE A EERSY MERE 2RI,
EfERE SHEE W% Akl HH B3 B
3= fkikoR Bgddnx Aot EHERE 4

234

B R/ ApEo) FE RO wat (Lt
JHtIERS) F e Jrold HRils &
BRIy F2 AEEA0 B e EER
Rikiy SAsE A2 BETd Kk $ol 9
A2 Q) Aoz ARRH I YeP .

migae BuOe) <sa>o “BUBEm
75 WYR—2, WL, HIMERTA, Ak
B elet sl Hx2 A" F 2z} ¥ ot
g ogetA 450 S MiERE ke
fak Alold] ¥l Fhe FE KRHAS whs, A%
B9 EAE T Rz 7RI TudA
FgEEo] AHEE HERE RRAY ik
olty. fRIRE T2 7|78 ARgsled ¥ U
£ o83y, fRifAE A3oE ARHT Qo
ol AMZFe foldI FEFA WAL ¥
27 diiEolt), vt E3Ae] vl R
&9 HREEL fFpRkold, dEAS Fipkss
bRk, WRER RHER FRER, gk %14
so] A2,

o) ol2d YaHES Aeskely] 9 &'



The Journal of Korean Acupuncture & Moxibustion Society Vol. 21. No. 6. December 2004

Bt B ot ddom, Riast Rz
A5 v 797 ARk B8] kst
FERol U3 AXEN| wta} ARZS B
o= AESy) 9 A9/ 2w v ok

RHAE T, =X MRS g AMgsin,
AREEE bRl Wt B4, Bk 2275
A} MTRE W2 9 e 2 T
Be 2 1 Sl YRS daNA ERE Ik
HWTE savEmsi ESEcEshe (Eflol Sle
BE 712 [RERE el 29

B Aol NE ks kEetkel disl st
3 S BN HERES BRI S 9
3 Higes BITaIlch k) Mol ThE s
BRS BEES T RS BUE K-S TR
slod HES SRS A7l ke Holth.

I. EEHE 2 Tk

1. BB

1) T

B e(EATIDOE BulEE P B8
g zps Azd AdelN LRz 48
AHEBIAT

2) Xkl B

ARkl AREEE Wkke] 7)o Al WHS
ojg] 8o AANHD gk AT FHAME S
QAR ke WS AAstn Qon, Zn®
U &%e T 1end Eol9t 08cnel 279
Eipoz Azxdcin sslen, 30e 2 EX
& 9wl g 7 ¥°] 10mm A=ol:, FIt
zxo wo) XE 5pp, o] 7mm A=l L

=Ho wye] & 25~3m, %°] 3~4m i
ok =g Rl FEd A4 540 A%
A7g 9% 4 Ve SUF(AR15m-%
o):15mm), F(12mn-8mm), F5(8mm-5mm), AF(3
m-4mm) S AzEe Ads st 7 a7
oM RERA A% ZriEta wdEE AF
8mn, E°] 10me] 9F3 NFE AFst HHE

& o83t FRAsta Aol AHSITh

3) Xk BE

YRS AP o, 2 A7]9 gigelzt X
g Al A" el FFol wat fRly
e 94 s4¢ z2ed o 398 A= g
A719) Yol AFS 0.3g, 0.16g, 0.04g, 0.02gS
ARgEl e dA EAS sl AEs
S8t ZHzke] 39 HE= 30mg/cr, 531mg/
o, 47Tmg/cr, 2122mg/cmol ek, 5] e
e A7 10mm, o] 10mme] 95FE Uik 2%
& 11ng/cr, 1538mg/cm, 1923mg/cr’2 3he] A
& sy o 597 vk 59 Aol A}
£9 £& EA 3Ate] YRS A AN F
150~200 meshe] A=z A#A A=}slH7] W&
o 433 & dx ¥HE AT Aoz H
. F71 ABEA] g2 958 UME AMEst
VFY TS AYE B, A% 7 2
450 ~700mg/cmro] o}

S APE o) adx2 A dad
o] Ful=lo] B} A3 A5E U A=717 o
Al FojA e Aol slou, o= gk o] Ik
3719 A%l EFSA BgH A4t 4A
g & Uk wEA dvEQ GRS AREete
¥Fy THE AEE o, It == 50~
700mg/cre] Agteitiy B weld B dF
olME v e 7HA V)Y HBEER THE
Bsked Eigol A28t Table 1).

235



RRIR( TR, SR Pusertol BT HEa AR

Table 1. Mass and Density of Moxa cone

Mass(mg) Density{(mg/cmr)
Mi 80 477
M2 100 597
M3 120 716
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Fig. 1. Variation of temperature with respect to time in indirect moxibustion with monkshood cake
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Fig. 2. Variation of temperature with respect to time in indirect moxibustion with monkshood slice
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Fig. 3. Variation of temperature gradient with respect to time in indirect moxibustion with
monkshood cake
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Fig. 4. Variation of temperature gradient with respect to time in indirect moxibustion with
monkshood slice
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Table 2. Combustion times in the preheating period with monkshood

Monkshood cake Slice of monkshood
Thickness of insulation(mm) = 3 4 5 3 4 5
Mass of moxa cone(mg) 80 100 | 120 | 120 | 120 | 80 | 100 | 120 | 120 | 120
Combustion time(sec) 332 | 425 | 481 | 526 | 578 | 86 | 127 | 256 | 525 | 536

2) 7} 7| (Heating Period)
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Table 3. Combustion times in the heating period with monkshood

Monkshood cake Slice of monkshood
Thickness of insulation(mm) 3 4 5 3 4 5
Mass of moxa cone(mg) 80 100 | 120 | 120 | 120 80 100 | 120 | 120 | 120
Combustion time in 554 | 678 | 780 | 949 | 860 | 1223 1015|1201 | 761 | 739
a ascending process(sec)
Combustion time in 660 | 779 | 615 | 747 | 703 | 363 | 579 | 513 | %63 | 52
a descending process(sec)
Combustion 1214 | 1457 | 1395 | 1696 | 160.7 | 1586 | 1594 | 180.4 | 1324 | 1271
time(sec)
Combustion time 152 | 146 | 121 | 141 | 130 | 165 | 159 | 150 | 1.10 | 1.08
per mass(sec/mg)
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Table 4. Maximum temperature and gradient of temperature in the heating period with

monkshood
Monkshood cake Slice of monkshood

Thickness of insulation(mm) 3 4 5 3 4 5
Mass of moxa cone(mg) & | 100 | 120 | 120 | 120 | &0 | 100 | 120 | 120 | 120
Maximum temperature(C) 422 | 426 | 442 | 403 | 385 | 46.1 | 446 | 449 | 384 | 389
Maximum ascending
temperature gradient(‘C/sec) 0.199 | 0.180 | 0.218 | 0.116 | 0.091 | 0.243 | 0.202 | 0.181 | 0.118 | 0.130
Time at a maximum 1546 | 1882|1876 | 2222 | 2141 | 1039 | 1142 | 1547 | 1286 | 1275
temperature gradient(sec)
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Table 5. Minimum temperature and gradient of temperature in the retaining period with monkshood

Monkshood cake Slice of monkshood
Thickness of insulation(mm) 3 4 5 3 4 5
Mass of moxa cone(mg) | &) 100 | 120 | 120 | 120 | 80 100 | 120 | 120 | 120
Minimum temperature('C) | 404 | 414 | 424 | 391 | 377 | 45 | 430 | 432 | 372 | 378
Minimum descending
temperature gradient -0.099 | -0.092 | -0.111 | -0.045 | -0.027 { -0.108 | -0.0% | -0.071 | -0.035 | -0.034
(C/sec)
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Table 6. Combustion times in the retaining period with monkshood

Monkshood cake Slice of monkshood
Thickness of insulation(mm) 3 4 5 3 4 5
Mass of moxa cone(mg) 80 [ 100 {120 | 120 | 120 | 80 | 100 | 120 | 120 | 120
Combustion time(sec) 246 | 18212201299 | 447|229 206|592 (384|379
Combustion time per mass(sec/mg) 031101810181 025(037({029(021 10490321032
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SE=THI7E HA7E HE Al WZr1e) AlE
oz At 43 A5E o ol x|
&= Aldelth Fig. 37 4914 B 4 5] |
A7 A oAl Al GAlMeE g 25

242

Hi7} wl- eRbs] WsiEE Al7jelch kTt A

2H= AR W77 AFHE AR 9
Albe Wiel Aert 245 4A vehn, 4

29 FA7 FASW A Uehitt S 4, 5m
oNqe) frelge tEhIA sk



The Journal of Korean Acupuncture & Moxibustion Society Vol. 21. No. 6. December 2004

Table 7. Combustion times in the cooling period with monkshood

Monkshood cake Slice of monkshood
Thickness of insulation(mm) 3 4 5 3 4 5
Mass of moxa cone(mg) & | 100 | 120 | 120 | 120 | & | 100 | 120 | 120 | 120
Time at a start of cooling 1792 | 2064 | 2006 | 252.1 | 2588 | 163.1 | 1927 | 2652 | 2333 | 2206
period(sec)
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Table 8. Combustion times in the effective combustion period with monkshood
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AEZ "Hart It

iss
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Monkshood cake Slice of monkshood

Thickness of insulation{mm) 3 4 5 3 4 5
Mass of moxa cone(ng) 80 1100120120 120 & | 100 12 | 120 | 120
Time at a start of effective a2 | 1250 1214 | 1663 | 1725 | 872 | 1125 | 147.8 | 1550 | 1536
combustion period(sec)
Effective combustion 1981 | 1423 | 1729 | 1487 | 106.1 | 2708 | 2050 | 2522 800 | 989
time(sec)
Effective combustion 160 | 142 | 144 | 124 | 086 | 339 | 205 | 210 | 067 | 082
time per mass(sec/mg)
Combustion time in the heating} | 1 1539 | 1615 | 1995 | 1010 | 1545 | 1800 | 2396 | 1708 | 167.0
and retaining period(sec)
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