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Objective ; Moxibustion has been proved efficacious for many diseases, but isn't widespread in the
clinics due to a danger of skin buming, the smoke produced while burning a moxa combustion and so
on. Therefore, another type of moxa that can be resolved these troubles is required. To improve the
effect of moxibustion and develop the new thermal stimulating treatment, the performance of commercial
moxibustion widely used are studied systematically and found out quantitatively.

Methods : We have selected two types (small-size moxa A(sMA), small-size moxa B (sMB)) among
small-size moxaes used widely in the clinicc. We examined combustion time, various temperatures,
temperature gradient in each period during a combustion of moxa.

Resuits : 1. The combustion time in the preheating period appeared somewhat longer in sMA than in
sMB.

2. The combustion time in the heating period appeared longer in sMA by 26% than in sMB.

3. The average temperature in the heating period was 37.6~37.8C in sMA and 36.2~36.8C in
sMB and the maximum temperature measured at a center of contact surface in SMA was 48.6T,
higher by over 2.8°C than that of sMB moxibustion. ' '
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4. The average ascending temperature gradient in.the heating period was 0.08~0.1C/sec in_ both
moxaes, and the average ascending temperature gradient of heating period in sMB appeared larger. The
maximum ascending temperature gradient appeared higher in sMB, and the time reaching maximum
ascending temperature gradient appeared much earlier in sMA than in sMB.

5. The combustion time in the retaining period was around 100 sec in sMA and around 275 sec in
sMB.

6. The average temperature in the retaining period was 42.2~46.0C in sMA and 39.3~4147T in
sMB. The minimum temperature in the retaining period was over 38.8°C in sMA but just 34.7T in
sMB.

7. The average descending temperature gradient in sMA was -0.050~-0.067C/sec and in sMB was
-0.030 ~-0.037C/sec.

8. The combustion time in the cooling period appeared longer over two times in sMA than in sMB,
and the time which the cooling period (minimum temperature) finished at appeared later in sMB by 55
sec.

9. We classified the combustion process that the measured temperature rose over body heat(377C) into
the effective combustion period. The effective combustion time was 233.3 sec in sSMA and 300.4 sec in
sMB respectively, and was longer by about 29% in sMB. The average temperature and maximum
temperature in the effective combustion time appeared higher in sMA. The time taken until the
maximum temperature was reached was 2251 sec in sMA and 2445 sec in sMB, faster by about 20

~sec in sMA.

The maximum ascending temperature gradient during the effective combustron period appeared larger
about 1.4 times in sMB, but the time when the maximum ascending temperature gradient happened was
faster in SMA. ‘

Conclusion : It appears that sMB, compared with sMA, is proper if necessary to apply the long time
and weak stimulus, because of the gentle stimulus during the relatively longer time. In contrast, sSMA
that the symmetrical combustion happened is proper if necessary to apply the short time and strong
stimulus.

Key words : moxa combustion, combustion time, ascending temperature gradient, combustion
temperature, effective combustion period
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Figure 1 Schematic sketch of small size moxa A(sMA)
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Table I Comparison of small size moxa

Density
{mg/cm3)
A 100£2 283
B 2808 575

Moxa Mass(mg) Type of heal transfer

Conduction
Convection & Radiation
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Figure 2 Schematic sketch of small size moxa B(sMB)
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Figure 3 Schematic diagram of experimental apparatus
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Figure 4 Variation of Temperature with respect to time in
the moxa combustion
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(a) small size moxa A(sMA),

(b) small size moxa B{sMB)
@ : at a point of center(P¢) ,
O : at a point of perimeter(Pp)

176

—
ue 533 &xt Fd LR ol 2
TR 9522 98 U5 48 ¥ ¥ WIUL
Fofol AY ez Hanh

i rlo m

2. AAZZIO| &

Fig. 48} Fig. 5% €% H3E TAS 1¥s9
o Fig. 49 @& 28 A%, (e 423 BEY
AZbe] I 2T #W3E TAIS J¥Holt) Fig 5

Figure 5 The gradient curve of temperature in the moxa

combustion
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(a) small size moxa A(sMA)},
{b) small size moxa B(sMB)
® : at a point of center(Pc) ,
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B~D : Heating period D~E ' Retaining period
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Table il Combustion time in the preheating period

small size moxa A small size moxa B

Pc - Pe Pc Pe

combustion time(sec) 76 54.7 84.3 921

* Pc : a point of center, Pe : a point of perimeter

2. 7t¥7|(Heating period)
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Table Hl Combustion times in the heating period

small size moxa A small size moxa 8
Pe Pe Pe Pr

combustion time

. 140.2 64.5 1017 1024
in a ascending process(sec) .

compustion fime 79 188 513 507
ina deSCendlng DfOCeSS(SeC)
combustion time{sec) 2201 1733 158.0 15348

combustion time per mass(sec/mg)  2.20 173 0568 0547

" Pe : a point of center, P» : a point of perimeter
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Table IV Temperatures in the heating period

small size moxa A small size moxa B

Pc P Pc Pr
Average temperature(T) 338 36 368 36.2,
Maximum temperature(T) 48.6 441 45.8 43.0

" Pc . a point of center, Pp . a point of perimeter
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Table V Temperature gradients and time in the heating
period

small size moxa A small size moxa B

Pe P P Pe

Average ascending

temperature gradient {C/sec)
Maximum ascending

temperalure gradient {T/sec)

Time al a maximum

ascending temperature gradient(sec)

0072 00816  0.0970  0.0865

0.160 0.18 0.212 on

1418 19.2 166.0 1945

" Pc . a point of center, Pp ! a point of perimeter
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Table VI Combustion times in the retaining period

2A 257} 34.7~35.7ColH, o] L& AHLE
e 252, B&lg WU XNgaist A%y
= 7o) tj] o) &o] 7+cH(Table VI).

Table Vil Temperatures in the retaining period

small size moxa B

P Ps [P
Average temperalure(T} 4.0 22 41.4 393
Minimum temperatuse{C) 4.5 388 3.7 3.7

small size moxa A

* Pc : a point of center, Pe : a point of perimeter

3) Be7] BT FLAE, A4 dess 4 3
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Table Vil Temperature gradients and time in the
retaining period -

small size moxa A small size moxa B

Pe Pe Pe P
Average descending _ - | -
temperature gradient (C/sec) DT 008 OO 0K
Mrimum descending 014 008 006 0087

temperature gradient (C/sec)
Time in a minimum descending

) 278 4.2 S17.4 524.5
temperature gradient (sec)

* P¢ : a point of center, Pp ¢ & point of perimeter

4. Y2t7|(Cooling period)
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Tof 98 d2Ee ALF(heat flux)E T AL

M

tH(Table KX).

Table IX Combustion time in the cooling period

small size moxa A small size moxa B
Pe Pe Pc Pp
Combustion time({sec) %74 2508 1229 185
Time at an end of cooling period(sec) 595 585 645 640

* Pc :a point of center, Pe : a point of perimeter

5. 88 HAY|(Effective combustion period)

2z o AZade|mg £Fo] o

wAs gdo] mR Yz ALHs] JuMe £F
o] ¥oia TR T/}t AN L& JFLR AT
H9e o 9o} gk Bolol g}FE Aotk w
A B dFeME 238 2571 37T o))
 AATRE HE d47(effective com-
bustion period)® FE3tZ, ©] A7]9 43 &4
2_ 7—)53—}031;].

-~

3
-

n o

2 Eddd

—
oy
—

_ _ .4l
Q= kdxAtA

Q : heat flux( cal)
% thermal conductivity (cal/cm - sec - C)

dT . .
e temperature gradient( C / m) |

4t heating time( éec )
A areal cm?)

AZ(k)Ee 7.0~9.0 x107*
T & 484 9leH,

IR L

call cm+ sec * Az 2]

2 50~9.0 %107 cal/cm-sec-C, 2
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2e 127 x107¢ cal/ om - sec - T o)tk
A5 FA(x)E AAS T we} o7t »
o, dutxoz ¥dE 0.05~1.5mm, AFE 0.
3~3.0mmold, BF FAL &vfgds} duido] o
4mm, B FEo| ¢k ImmelZ YR FHE 1~
ommolch 1419

’-‘1(1 )& 01%3}04 AT AFE AT

1

Q o< (Ty— Thg) * Ay

Ty : measurement temperature( C )

-4 Lo

Tg : temperature of body(37 C )
4 teff

A eff

. effective heating time( sec )

. effective heating areal cm?)

2 Ao 2Hgd F 7}7‘] 59 g dHol
dFol2g, 7MY g2 EXE 45¥ Aoz B¢
Eoobe gl A% FHos do] gy
=7} 7}72} e 7l

r

]“E-Tq' 2ol :IJ'Q T 9»25}.
&)
o - Sy Tu) A
Tyt
M f djq
“Tyu(f : mean temperature on a

bottom of moxa{ C )
fA dA : Area of bottom of moxa

(sz)

wdd 54 die] BE FiE AdF(effective
heat flux)& & Zo] Y& 4 gith,

(4)
Qey = Tu (D) Aty - Ay
AHAS Ay =0.785 om?
2885 Ay = 0283 o’
&7 ke FFHdM 9 HALE(E 3)

€ 7]E0E AT FE ARAUE 7—}7—} 233.3
secﬁ} 300.4 secE 23 BE°] & 2
o] Hag AS 3

6T
& ZAtele 2% BEel o HEE S5l

>~l

ABol 5§ ﬁﬂlﬂ 2 AR
(Table X).

A ’\1%’?‘%’4 ﬁ]-"i’—" =7 l' =2 B3$7) 1}—19 7
A=7} @A deiMe &
T, E3 fate] ZeAlel wet 48
T Ae 257t t27] e EwoR &5
$E9& BEE 7 Utk HI 227t YEiye A
e 28 AEo] o 20sec WETH(Table X).

>

Table X Thermodynamic characteristics in the eff -
ective combusion period

small size small size
moxa A moxa B

Combustion timelsec) 283 3004
Combustion time per mass{sec/mg) 2.3 1.07
Average tempesature(T) 22 40.9
Maximum temperature(C} 458 4339
Time at maximum temperature(sec) 225.1 2445
Maximum ascending gradient of temperature(T/sec) 0129 0.8
Time al Maximum ascending gradient of temperaturefsec)  147.7 193.5

Eifeciive heat fl C - sec - em?) 70 3480

Effeciive heat flux per mass{ C * sec + cm® Jmg) 719 12.4
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L 2% AZo] wWEY), o] 2% AZY 2E T YEY Ao @B W2 MRS EKY
Hi7h FE w28 BEL o= £7 AW & F 9T, BF FkUF ##sh7] dEo] #Ee BT
T g Hols] wEoldh oM AN AWE &1 FmS FEso F& HES FBsty F:=
olgste] Ag fE AIBL 28 ABo] 228 {BRS Fas, o] WolE A2 g Yo £
ol 2 ARNE Bl £ 48 ABo| $E 94 Hehm HRg 289 A AH £2T 5 )
Azo] ZEolE 278, §& ALFo] e 2 R T A= A
A YeEhbe ol B} 58 2EE X351 1)

232 ALEE WHo] 37] Yol £ &) AF
2 R AEHL 28 ABo] 6.34) o)A A Y

25e=s
V.3 %

Rikol? Uik ZL 7]et EAS AR AN
of ¥ #ik7 - @S] £k #HE WES F
YA e 42 Bolol AN WEANYOE
A RS RiEEm E2dte 4F9 ARk
2 OWECE At Fe 9F WEE X2¥ ¢
Nov @i RE TN SEINW AEEFHE
#3 59 & Yok

YxERY AL <ERD REFEHRT Y hH
& KWFEEz s LEmE REKE HRE
R MEERE HEERN WRFE Kit
AR 2t st Rkl FAsF HEAEY A
g5 9 oy SAS 23S gAN AdeE A9
&3 Qohl? ,

HES Il &9 S54 KB & ¥
02X FE B AFse BRI Eoe EF
¢ 002%9 BFE THAA=SH 2 FHELS
Cineol 50%°]x, 23] Thujone Ci3HigO, Se-
squiterpen, Sesquiterpen alcohol, Adenine 0.02
%, Choline 0.11%, Vitamin A, B, C, D 5& &
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T 9otz agich =¥, Ukels AW oy
571‘_] 3—'],‘%0] 9»1‘;]'.3'“'”)
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=
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2 2% 2399 o
Best dAw, 84

AR A3 A3 ¢Ue 42 vE, 3

19 wn
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A34E, 39 A, A5 49 HEE ke
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Ao wety 2FEck® waby YamEd 584
£ zolu ARAY e £ A YEME
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