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Experimental Study on the Stimulating Effect of Commercial
Moxa Combustion through the Measurement of Temperature

- Focused on ascending temperature gradient and effective stimulating period -

Geon-Mok, Lee’ * Gun-Hyee, Lee - Seung-Hoon, Lee - Myung-Bok, Yang* .
Gi-Deok, Go' * Eun-Mi, Seo - Jong-Deok, Jang - Byung-Chan, Hwang’

.Department of The Third Medicine, Professional Graduate School of
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"Department of Mechanical Engineering, Won-Kwang University

Objective : The purpose of this study is to investigate the mechanism and effect of moxibustion
objectively and to be used as the quantitative data for developing the new thermal stimulating
treatment by observing the combustion characteristics of commercial moxaes.

Methods : We have selected two types(large-size moxa A(LMA), large-size moxa B (LMB)) among
large moxaes used widely in the clinic. We examined combustion times, temperatures, temperature
gradients in each period during a combustion of moxa.
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Results :

1. The ascending temperature gradient measured in the central point of non-contacted surface was
fastest, the average ascending temperature gradient of both moxaes was 0.0384C/sec, 0.0123 Clsec
respectively, 3.1 times faster in LMA.

The maximum ascending temperature gradient was also about 2.9 times faster in LMA. The time
required for the maximum ascending temperature gradient from ignition was 254sec, 41lsec
respectively.

2. The minimum descending temperature gradient in the retaining period was -0.0250 C/sec, -0.009
0'Clsec respectively and the average descending temperature gradient was -0.0160C/sec, -0.0037 C/sec
respectively on the non-contact surface.

3. On the basis of the non-contact surface(A)), the time at which the effective stimulus period
began to occur was about 264sec, 796sec respectively after an ignition, the time at which the
maximum temperature began to occur was about 373sec, 1323sec respectively after an ignition, and
the maximum temperature was 0.9°C higher in LMA. The maximum ascending temperature gradient
was also about 4.2 times faster in LMA.

Conclusion :

It was thought that not only the figure of moxicombustion device, but also the form and size of
moxa had influence on the combustion characteristics deciding the performance of stimulus seriously.

Key words : ascending temperature gradient, effective stimulating period
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(a) (b)
Figure 1. Schematic sketch of large size moxa A
(a) cylindrical lump of moxa
(b) supporter for a combustion of moxa
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11mgl ® YE+= 344mg/erolth,

o] £F& F719 UF 7HE Bl dF ddE
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£3k= HERE € & vk (Table 1).

Table | . Comparison of small size moxaes

Mass Density

Moxa (mg) (mg/cm)

Type of heat transfer

Conduction, Radiation &

A (420£2)x5 589 Convection

Conduction, Radiation &

B 1901211 344 ,
Convection
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(a) (b)

(c) (d)

Figure 2. Schematic sketch of large size moxa B
(a) moxa pipe (b) cover of supporter (c) supporter for a combustion of moxa

{d) bottom of supporter
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Figure 3. Schematic diagram of experimental
apparatus

2) A4 (Thermocouple)

2 AdFdME £5 daA dske 229 ¥
3 48] fgted T Q-4 (FH 1.0mm, A
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22 DATASCAN 7320(Analog measurement
processor modules, 16Ch, Measurement System
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73209 ¥#5 (resolution) 16bito}n, T& A3
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2Co) 1 Y= (accuracy) & 0.9Co|t}, webd, T
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$1.1T o3} 8ot

4) dl°J¥] AgAx](Data process system)
dlole 5 A B 73 AF= PCY
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Figure 4. Points of temperature measurement



The Joumal of Korean Acupuncture & Moxibustion Society Vol. 19. No. 3. June. 2002.

2. Bael 7
2 AFoAE wo] AAIE wWe] wt &%
W3l MY LE U FHE o4t £FY
27HE FEEI, 7 TN 93 B2 AHE
gtk £%0) AsHd £F FAYY x4
F3i0, 44 Aj7de] ol2W & AFo] A3 ¢
2 HpeTo] £2dth A AlF AP Hu
5o ol2: AZMAE  $%¥7|(Heat input
period) 2, ©] olF¢ AxALE £%7)(Heat
output period) 2 TFE3h AE7le & 79
o] we} o97](Preheating period, 238 A|AF
B &5 Fui7t 0t AzE A7) S 7HE7)
(Heating period, d¥7]2] $35 AHFE & 7
#i7h oA 002 HE AFZADE PRI, F
d7)= B.27)(Retaining period, 7}4719] F8 Al
ARE 2T Fui7t A&7} He AR 9§
7] (Coohng period, 227] $8 ANARE 339
257 F4 2xd ZoE AR T
23t 714N E oA &2 7t Sk 4
s34 7Hd7g 25 Fuirt ZAde A
71712 FR
T3 2 25Ut B AT 2 AR
el F7HE FEAT7] (effective
period) &t F9st1, o] 73t B3
et

stimulating

542 PES

V. Agds ¢ 4

1. 7}&87|(Heating period)

tg7lE 5 EAFANA L7t A5eh) A&
3= AJAREH, Hugkol o2& AA7MAY Ax
Foz, &% uf FAM(Fig. 5 (b) %} Fig. 6 (b))
g o] g3l & Fuizl AFshe P A3
= F7oz o AESGL s1d7lE &8 A

&4 ARE FH ARz 97 A9 A
£ A712 22719 tEo] 8% daTon.
E dFelMe 48 ZA2RE 719719 a3t
AxeE ¥ $EE T FESY 7197 <
o 47 B4 JdsE 135

- O E—
AT T
. T 4 m L
< z B A A 1O
- Y ) W
E 40 p-— __...!‘,,,_ Lo — _
[
&__.__.____ —_ -
SN
o . e
[ I S S —
w._-, T"'W‘ ,,,,, —
P
5 S .
NI & S
(|- s S \ ~
® <E S
3 . i . | i
0 00 800 900 1200 1500
Time (sec)
(a)

|
]
|
g, L
g .
a().(n ° A -
E oo : P
= o)A —A” . SR
3 on f__."_:, - . i
I s N
- \ A
g o0l f A - e -
A )
.003  S—— ._..*y. ‘..,_ N Spupr T i —
0041 + t.ur"-/'-p I ;
i J .
0 300 00 %00 leoo 1500
Time (sec)
(b)

Figure 5. Variation of temperatures and gradients
of temperature with respect to time in a combustion
of Large moxa A

{a) Temperatures (b) gradients of temperature
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Figure 6. Variation of temperatures and gradients
of temperature with respect to time in a combustion
of Large moxa B

{a) Temperatures (b) gradients of temperature
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Table Il. Temperature gradients and time in the heating period

moxa A moxa B
Py A Ao Py A Ao
Average ascending temperature gradient( C/sec) 0.0384  0.0211 0.0097  0.0123 0.0050 0.0039
Maximum ascending temperature gradient(C/sec) 0.0684  0.0434  0.0243 00237 00103  0.0067
Time at a maximum ascending temperature gradient(sec) 254.8 268.5 292.1 411.6 4124 978.2
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Table Ill. Temperatures in the retaining period

moxa A moxa B

Py A Ao Pu A Ao

Average temperature{'C) 44.0 39.5 365 429 379 36.6

Minimum

43.0 39.1 36.1 402 369 359
temperature( C)

2) BeY) 9 SR, A LR o
A FEEE AR
HAE ZHEE (AN 22719 HA REEE
% %] ts] 2zt ~0.0250C/secsh ~0.0090C
[sec2A 714719 A 2459 Hn(Bdge

2)31d 27 57%, 87%°IcHTable V). & 227)
oA & E7t =gA dojdrt 13y 71 A
o] A Agz A2 F'EY APHE &
165% (NI el A2A1Z A2 B9 &
F&57t 74E718 As&ERY wacn it
olg Z& Aole B9 7, F719 3¢ 4 As
of o8 ety wojAt webd E7]19 A
© XREES AT 4L 2R3 e F2% 89l
g Atg €.

S & A27] (Effective stimulating period)
ATE £E THIE 71EoE TR T
ok Ytk dA4BAE AMsA uhdw %
Mk o859 dAFAME 9FY YHE
AFAA A (natural combustion) A|H ¥z &% W
32 o] 237 WEo] B dAFe go] B9 3
T8 Aol %8 AxArle BSANE #Y 5
o dATol egsitdy B & 9o, B3 B
719 $8 AN E3HY 2x71 423 A
Uepr] el @779 st tha FEgHA
o ols} & M} wAsE QUL Y FY
A2 FEH 5719 ALAAT}T 83
R Z87] 9ot

£E dF 2A3E HRd Jbs) AAH aHE
A= ARHo|EE £E AhA BAYE o] HF
Uz A587] dside 7tdd 358 257t A
£ olgor AFHNE W oust vty @ F
et wed £ AfeME 7tEdwe] 57} 37°C
ojol He HAATHE FEAFT](effective
stimulating period) 2 T8}, ©] Al7]¢] €3

w R ®

9l
Hol

ALY

Table V. Temperature gradients and time in the retaining period

moxa A moxa B
Py A Ao Py A Ao
Average descending temperature gradient( C/sec) -0.0220 -00160 -0.0038 -0.0085 -0.0037 -0.0010
Minimum descending temperature gradient( C/sec) -0.0416  -0.0250  -0.0074  -0.0260  -0.0090  -0.0047
Time in a minimum descending temperature gradient(sec)  416.3 420.6 600.0 1449.2 1448.6 23941

71



ZE BYE Bt 48 48 XSA ot YHH A7

E54¢& AE3G.
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Algal F2t 43 FF5E FdE 2ie AE
< HALE7F B AFR2LE T, o]
ANHE #8t F oF 373sec, 1323sec2Z HUXT
£ U ABC] 0.9C ¥A Yeidy Hd $24%
T AFo] o 4.2v] w24 YebkdcH(Table
V). Wt @xe did AS AlgAldls 43 &
=k 78*%3}71 Betty =719 g BE AlEAld
= T 24 E g ol

%‘“4 FEAF7)7E e ARE 38 &

Z}2t oF 546sec, 2009sec2A FEAZ/HE 7}

z} oF 282sec, 1213secZ Wiy BEo] < 4.3u)

AA vebsoh T3 £ @9 AFY KE AFAT

& Z}z} 0.171sec/mg, 0.672sec/mglE Wd B

Fol 3.9 ol AAAYE ¢ 4 UHTable

V).

259 AAE g A& oor &I} A
¥ ENE sl F $08 o] AEHL

°{>

. ol

|
W3t 3 z2Fo] o|RAAXE VA FRE
F8 43X (heat conduction) 2 ©o]Fojzic} 43
Eo o3 dess ABF(heat flux)2 THE 42
2 E¥gd.

Q = —k—%xz at A 2)

Q : heat flux( cal)

k  thermal conductivity( cal/m - C)
4T . temperature gradient( C / m)
4t heating time( sec )

A :area( m?)

Yy dATASF(£)E 7.0~9.0 x10 " cal/em

T2 ¢=A 9lod, AqgzaE 50~9.0
x10 " 4cal/em + sec * C, 2/%FL 12.7cal/cm * sec

SOl BB FA(x)E AAY Roe wet
atoj7h U, duty o ¥uE= 0.05~1.5mm, 2

€ 0.3~3.0mmelH, B FAc &wpgty P}
go] o 4mm, & F¥o] ¢ 3mmelT riz] B
g 1~2mmo|cp ¥

2 ()& o183t FAE AFE A2 2Y,
@9 dol F HEFE A9} 71 Al vl
o £ F A% &

Table V. Thermodynamic characteristics in the effective stimulating period

moxa A moxa B

Py A Py A
Time at a beginning of effective stimulating period(sec) 192.7 264.0 403.6 796.0
Maximum ascending gradient of temperature( C/sec) 0.0684 0.0434 0.0237 0.0103
Maximum temperature(C) 44.5 39.8 454 389
Time at maximum temperature(sec) 345.7 3729 1172.1 1323.0
Time at an end of effective stimulating period(sec) 7234 546.2 2176.2 2008.6
combustion time(sec) 530.7 2824 2176.2 1212.6
combustion time per mass(sec/mg) 0.322 0.171 1.200 0.672
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Q o (TM— TB) M Atef/ * Ag// (3)

Ty : measurement temperature(C)
Tg ' temperature of body(377C)

dt,, - effective heating time(sec)

Ay * effective heating area(cr’)
GA ANE o ()& ol8st] AT FE A
4L o BEol 2.5 o] A dadf A8
€ 71E2z 99 A%T FE 4% 94 oY
BEol 2.3W) o) At wetd By BFe] B
BAHLE Az 358 HojETH(Table VI).

Table VI. Effective heat flux in the effective
stimulating period

moxa A moxa B
Al Al
Effective heat flux
(T * sec - ) 5550 13970
Effective heat flux per mass
(C + sec - o /ng) 337 7.70
V. 2 &
THBES B4 W A3 A W
BIEAD RN Qojxe LEa=# HF F‘J
AroM A7l setEde] o 2AFE o] 43ty

& A& dFo 2o BmAES I
o gt iy AY Y FFE XEI}c EFS
771,:11 9\15}_14)-

MEAM T3t vl Zo] AFHL A A
o A aeln #z29 A g8 2 f5%0)
AR olg M QAa7lE HEWH 23yt I
st <REBEES'VAME AZEBHENE KE

B i BEW BE RN ROERE R
Bz olet dtod At @@ ZeAde xpolg o
AR, 8249 FBHA P54 EAE A
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