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Effective Contribution of Muscles

to the Energy Cost in Running

Hiroo YAMAMOTO

Abstract
Five trained male subjects ran on a moter-driven treadmill at two different speeds
of 180m/min and 200m/min with undetermined stride frequency. Pre-determined stride

frequencies were determined from undetermined stride frequency. Oxygen uptake, heart
rate and RPE during steady-state at each speed and pre-determined stride frequency were
minimal with approximately 110% of undetermined stride frequency.

On the presumption that the movement of the center gravity was constant in un-

determined and pre-determined stride frequencies, these results suggested that the series

elastic components of the muscles and the contractile component of the muscles might
be effectively contributed to the energy cost with 1109 of undetermined stride frequency.
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Table 1 Physical characteristics, VO,max and
VOmax/weight of each subject.

Subject Age  Height weight VOmax VO max
(years) (cm) (kg) (1/min) (m1/kg-min)
T.N 20.3 181.8 69.3 4.01 57.86
S.K 21.4 174.6 68.2 3.82 56.01
T.S 19.1 164.7 70.5 3.37 47.80
M.C 21.1 177.5 66.7 3.77 56.52
T.D 19.7 166.5 58.9 3.86 65.53
Mean 20.3 172.4 66.7 3.77 56.74
SD 0.9 0.5 4.1 0.21 5.64

WEX, 7r—32 77y 7%, Usf %
K> % 725180m /min & (200m /min ) 2 E—
FThr oy FInkEs &2 558 3R1FT7%
272, 3FTICBITHU.s.f. 2 FH L, Bk
FZoOUs L. L7z, Zoo#EREIcE 5P .dsf.
#U.sf.on, —10%, +10%, +15%, +20%
ELTREL 2, PdsfofsEcid, £k
ZBRETHNO A b v/ —2i2bbY, &20P.
dsfTE-7,

EBRG%E3~ 452, 4~5908Iic, ¥
T ANy JERIZENIFE S ZERAL, 225
Y I—HES AL DGR, EBRIER
#( LI'F, EC X 8850, Energy Cost: Kcal/min)
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FUERL 72,

WABFEIFRA(LIT, maxVO, ¥ #5 : ma-
ximal Oxgen uptake :1/min, 1/kg-min) o
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Table 2 Energy cost(Kcal/min)during undetermi-
ned (100%) and predetermined stride
frequency(90, 110, 115 and 120%) with
speed of 180m/min.

94of undetermined stride frequency

Subject | 90% | 100% | 110% | 115% | 120%
T. N. 15.6 | 12.8 | 12.4 | 11.8 | 12.9
S. K. 14.6 | 13.8 | 13.2 | 12.6 | 14.4
T.S. 17.0 | 14.6 | 13.7 | 13.6 | 13.5
M. C. 13.5 | 12.9 | 11.4 | 1.7 | 12.0
T. D. 13.3 | 106 | 9.2 | 10.0 | 10.4
Mean 14.8 | 12.9 | 12.0 | 11.9 | 12.6

| SD 1.38 | 1.34 | 1.59 | 1.19 | 1.37

(Kcal /min)

Table 3 Energy cost(Kcal/min) during undeterm-
ined (100%)and predetermined stride fr-
equency(90,110,115 and 120%)with speed
of 200m/min.

9%of undetermined stride frequency

Subject 90% | 1009% | 110% | 115% | 120%
T. N. 17.2 | 13.9 | 15.5 | 15.8 | 15.9
S. K 20.3 | 15.0 | 13.6 | 16.9 | 14.4
T.S 15.9 | 15.6 | 15.3 | 15.0 | 16.5
M. C 17.5 | 12.9 | 12.8 | 12.9 | 13.2
T.D 12.1 | 1.3 | 11.1 | 11.7 | 12.0
Mean 16.6 | 13.7 | 13.7 | 14.5 | 14.4
SD 2.67 | 1.53 | 1.64 | 1.90 | 1.66
(Kcal/min)

200m /min? A 108.0%I2 BV THRNTH %,
180m /min & 200m /miniZ 1+ 5EC% ¥ %
¥, 200m/minjz BiT 2ECHFH #1800 m /min|Z
1+ 3EC & b F#1.6Kcal/minEv,

180m /min, 200m /min{z 3175 % of U.s
f. 2 %33 2EC(Kcal/kg « km) #%& 4, K5I
4. Bl%, 180m/mindia, ECoh#iF(Ra-
nge)|30.88~1.35Kcal/kg - kmTH 1), 200m/
min g4, ECo#iE(30.95~1.51Kcal/kg -
kmTHh 5,

20
- L Y-0.0064X21.4234X:911051 (180 m/min)
g L Y=0.0087X-1.8791X.115.0243 (200m/min)
5 Co.
S5
4 I et -2 200mimin
3 L
> 5 “2-180m/min
o 1
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110 120
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1
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Fig. 1 The relation between %of undetermined
stride frequency and energy cost.
{ O’Q . min. energy cost)

Table 4 Energy cost(Kcal/kg - km)during undeterm-
ined (100%)and predetermined stride freq
uency(90,100, 115and 120%) with speed of

180m /min.
9% of undetermined stride frequency
Subject 90% 100% | 110%{ 115% | 120%
T. N. 1.26 1.03 1.00 1.95 1.04
S. K. 1.21 1.14 1.09 1.04 1.19
T. S. 1.35 1.16 1.09 1.08 1.07
M. C. 1.12 1.07 1.95 0.97 0.99
T. D. 1.27 1.02 0.88 0.96 1.00
Mean 1.24 1.08 1.00 1.00 1.06
SD 0.076| 0.057| 0.081) 0.051 0.071J

(Kcal/kg « km)

Table 5 Energy cost(Kcal/kg - km) during undeterm-
ined (10095) and predetermined stride freq-
uency(90,100,115 and 120%) with speed of

200m /min.

9% of undetermined stride frequency
Subject | 90% | 100% | 110% | 115% | 120%

T. N. 1.25 1.01 1.12 1.15 1.15

S. K 1.51 1.21 1.01 1.26 1.07

T. S. 1.14 1.11 1.09 1.07 1.18

M. C 1.31 0.96 0.95 0.96 0.98

T. D 1.04 0.97 0.96 1.01 1.03

Mean 1.25 1.03 0.87 1.09 1.08
Q D 0.159| 0.068| 0.363| 0.106| 0.074

(Kcal/kg - km)
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F#4, £5k 0, 180m/min & 200m /miniz
F3%o0fU.s.f. *EC(Kcal/kg - min) OFE %
R2izmd, Bib, HRERL OV FRENZEC

12, %of U.s.f.180m/min?3#411.1%,200

m/min?34108.3%ic B TR/ TH 5, 180
m/min & 200m /mini= 517 2EC#% ik 3 &,

200m /mini= 1+ 2 EC 5 45180m /min i 1+

5ECL 1, ¥150.02Kcal/kg - mingEv»,

&~
T

¥=0.0005434X~01207X+7.7103 {180 m/min)
Y=00006543X-01417X+86917 (200m/min)

Energy Cost(kcal/kg-km)
o
T

D

10 \z//‘a 00m/min

| s 180m/min
1 1 1 1 ] L

% 100 110 120

“le of undetermined stride trequency (%)

Fig. 2 The relation between % of undetermined
stride frequency and energy cost.
(@, ®™: min energy cost)

180m /min {= 31+ 5 %of U.s.f. |2 ¥ 3 5HR
(beats/min) # % 6 |=7~3, BlH, 180m/min
NgA, ERRNL Y FHEEIAHRIZDW T,
%0ofU.s.f. 55109 5% B TR/NINTH 5,

200m /miniz it 5 %of U.sf.icx¥ 2HR
(beats/min) # %& 7 i27/”" ¥, ElH, 200m/min
A, BIRRL Y FHEENBHRICHOWTIL,
%of U.s.f. #7108.8%ic BV TH/NTHh B,

180m /mini{= 31+ 3 %of U.s.f. iz x+3 2R.P.
E#%£8i2FET, AL, 180m/mindif4, 7
KY=0.0039X?—0.8618X +57.8201 Lt hHF
HM2NBRPEIZ, %ofU.s.f.5110.5%i2 8 «»
TENTH D,

200m /miniz 31+ 3 %of U.s.f. o432 R.P.
E.#%8IRY, Els, 200m/minc>ig4-, m9F
RY =0.0044X2—0.9177X +59.4239 tH¥F
XN 3RPE|}, %ofU.s.f.4104.3%ic 8
TENTH 5,

Table 6 HR during undetermined { 1009) and pre-
determined stride frequency(90,100,115 and
1209%) with speed of 180m/min.

% of undetermined stride frequency
Subject 90% 100% | 110% | 115% | 120%
T. N. 148 145 139 137 155
S. K 161 140 143 147 160
T. S 181 160 158 154 147
M. C. 153 142 136 138 143
T. D 154 147 134 132 135
Mean 159 146.8 142 141.6 148
.SD 11.98| 7.03 | 8.56 7.86 8.81
(beats/min)

Table7 HR during undetermined(10093)anb prede-
termined stride frequency(90,110,115 and
120%) with speed of 200m/min.

% of undetermined stride frequency
Subject | 90% | 1009 | 1109 | 115% | 12095
T. N. 184 158 163 171 168
S. K. 165 156 149 146 159
T. S. 177 165 161 164 . 165
M C. 172 149 141 145 149-
T. D. 159 154 132 148 149
Mean 171.4| 156.4| 149.2| 154.8| 158.0
SD 8.78 5.24 11.77 | 10.65| 7.90
(beats/min)

Table 8 RPE during undetermined( 100%) and pre-
determined stride frequency(90,110, 115
and 120%5) with speed of 180m/min.

% of undetermined stride freguency
Subject 90% 100% | 110% | 115% | 120%
T. N. 12 10.5 9 10 10
S. K. 12 11 11 11 11
T. S. 11 11 11 9.5 11
M. C. 12 11 9 9 11
T. D. 12 11 11 10 11
Mean 11.8 10.9 10.2 9.9 10.8
SD 0.40 0.20 0.98 0.66 0.40
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Table 9 RPE during undetermined(100%)and pre-
determined stride frequency(90,110,115
and 120%) with speed of 200m /min.

2 of undetermined stride frequency
Subject 90% 100% | 110% | 115% | 120%
T. N. 13 11 11 12 12
S. K. 12 11 11 11 11
T. S. 12 11 11 12 12
M. C. 13 12 12 11 12
T. D. 11 11 11 13 13
Mean 12.2 11.2 11.2 11.8 12.0
SD 0.75 0.40 0.40 0.75 0.63

g omaxHR 22wz, T.N.p* 186
beats/min, SK.A*186beats/min, T.S.%+ 188
beats/min, M.C.#*187beats/min, T.D.A* 188
beats/min ¢¥#)187beats/min ¢ - 72,

180m /minjz 313 % %of USL iz 53 5 %0f
maxHR % #1027, Bih, BUERL D THI
2 3 %of maxHRIc 2\ Ti3, %of Usit. H
109.5%ic B TERANTH B, (X3)

200m /minic 317 5 % of Us.fizxtd 2 %of
maxHR # #1177 %, AlH, BEUFER LD TR
21 3 %of maxHRicH>W\WTlE, %of Usf. #°
108.6%Ic BV THANTH B, (M4)

Table10 % of max HR during undetermined( 100
%) and pre-determined stride frequency
(90,110,115 and 120%) with speed of
180m/min. i

9% of undetermined stride frequency
Subject 90% 100% | 110% | 115% | 120%
78.49| 77.95| 74.73| 73.66

83.33

86.56| 75.27 | 76.88)| 79.03| 86.02

T. S. 97.31| 86.02| 84.95| 82.80| 79.03
M C. 97.31| 86.02| 84.95| 82.80| 79.03
T. D. 81.82| 75.94| 72.73| 73.80| 76.47
Mean 84.57 | 78.191 71.28| 70.21| 71.81
SD 85.75| 78.67| 76.11| 75.90) 79.33

180m/min

100 Y=0.0261X15.7180 X+ 389.0949

o, of max HR (%)
3
T
/O
o
)
[o 2N+

° i\o"-/e
o
70 L 8 § o
1 1 1 1 1 1 |
S0 100 110 120

°/,of undetermined stride frequency (%)

Fig. 3 The relation between % of undetermined
stride frequency and energy cost.( @
min. energy cost)

Table11 % of max HR during undetermined( 100
9%)and pre-determined stride frequency
(90,110,115 and 120 %) with speed of
200m/ min.

% of undetermind stride frequency

Subject 90% 100% | 110% | 115%{ 120%
T. N. 98.92| 84.95 | 87.63| 91.%4 | 90.32
S. K. 88.71| 83.87| 80.11| 78.49| 85.48
T. S. 95.16 | 88.71| 80.56| 88.17| 88.71
M. C. 91.98 | 79.68| 75.40| 77.54| 79.68
T. D. 84.57 | 81.91| 70.21] 78.72| 79.26
Mean 91.87 | 83.82| 78.78| 82.97| 84.69
SD 4.98 3.03 5.80 5.93 4.54
200m/min

o Y=0.0314 X~ 6.8231X+452.0431

< o

x 90 [ o 2 ©

T [+] o ° (<] [

5 o o

£
8 I )

.6 ) @ o

°\° o
70 & °

1 1 1 1 1 1
90 100 10 120

°lo of undetermined stride frequency (%)

Fig. 4 The relation detween % of undetermined
stride frequency and energy cost.
( ® .min. energy cost)
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K ik maxVO,e/min) iz, T.N.%%4.01
¢ /min, SK %3.86 £ /min, T.S.»3.37¢/
min, M.C.#%3.77 £ /min, T.D.»3.864 /m-
inCEH3.77 8 /minThH - 72, (F1)

180m /min ¥ 200m /mini= 31} 5V 0, % %12,
#£13125%%, F 72, 180m/min 200m /minic 13
F2%of U.sf.io 49 5% of maxVO,% 314,
=15/,

Blt, 180m/mincdiga-, EUER LD Fi#l 3

1.2 % of maxVO.z>v:7|3% of U.s.f. #5108.

%I BWTER/NNTH B, (X5)

F7z, 200m/mindif4, EIERL D FEIE
1% % of maxV 0,z > T % of U.s.f. #108.2
BB TENTH B, (X6)

Tablei2 VO, during undetermined(100%) and pre-

determined stride frequency(90, 110,115
and 120%) with speed of 180m/min.

% of undetermind stride frequency

Subject 90% 100% 110% | 115% 120%
T. N. 3.11 2.56 2.48 2.35 2.57
5. K 2.92 2.76 2.63 2.51 2.87
T. S 3.40 2.92 2.74 2.72 2.69
M. C 2.70 2.57 2.27 2.34 2.41
T. D 2.65 2.11 1.78 1.98 2.69
Mean 2.96 2.58 2.38 2.38 2.65
SD 0.28 0.27 0.34 0.24 0.15
" (I/min)

Table 13 VO, during undetermined(100%) and pre -
determined stride frequency( 90, 100, 115
and 120%) with speed of 200m/min.

% of undetermined stride frequency
Subject 90% 100% | 110% | 115% | 120%
T. N. 3.44 2.84 3.10 3.15 3.17
S. K. 4.05 2.99 2.71 3.37 2.89
T. S. 3.19 3.12 3.06 3.00 3.30
M C. 3.50 2.58 2.55 2.63 2.63
T. D. 2.41 2.25 2.22 2.34 2.42
Mean 3.32 2.76 2.73 2.90 2.88
SD 0.53 0.31 0.33 0.37 0.33

(1/min)

Tadlel4 % of max VO, during undetermined(100%)
and predetermined stride frequency (90,110 ,
115 and 120%) with speed of 180m/min.

% of undetermined stride frequency

Subject 90% 100% | 110% | 115% | 120%
T. N. 77.56 | 63.84| 61.85| 58.60| 64.09
S. K. 76.44| 72.25| 68.85| 65.71| 75.13
T. S. 100.89 1 88.13| 81.31| 80.71| 79.82
M. C. 71.62| 66.84| 60.21| 62.07| 63.93
T. D. 68.65| 54.66| 46.11| 51.30| 62.69
Mean 79.03 | 69.14| 63.67| 63.68| 70.53
SD 11.40; 11.08 | 11.50 9.76 6.22
(%)
i 180m/min
100k © Y=0.0431X-9.3913X+ 576.0343
:;; I~ o
S8 ° o o
.i 8 °
g B 8 ; o -]
- 8
3
260 8 -3
o
| i
o
| I . 1 1 1 1 J
S0 100 110 120

°/s of undetermined stride tfrequency {°)

Fig. 5 The relation between % of undetermined
stride frequency and energy cost.
( @ :min.energy cost)

Tablel5 % of maxVO, during undetermined(100
%) and predetermined stride frequency
(90,110,115 and 120%) with speed of
200m/min.

% of undetermined stride frequency

Subject 90% 100% | 110% | 115% | 120%
- T. N. 85.79| 70.82 | 77.31| 78.55| 79.05
S. K. 106.02 | 78.27 | 70.94| 88.22| 75.05
T. S. 94.66 | 92.58 | 90.80| 89.02| 97.92
M. C. 92.84 | 68.44| 67.63| 69.76| 69.76
T. D. 62.69 | 58.29| 57.51| 60.62| 62.75
Mean 88.40 1 73.68| 72.84| 77.23| 77.03
SD 14.40 11.41) 11.03| 10.89| 11.83

(%)
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o 20Cmimin
Y=00456X-98712 X+ 420 7359

100

(1)

80T

60 ° o °

°lof max VO:
T
e
/
. o
o\ o
o o

L 1 1 1 1 1
90 100 10 20
°l, of undetermined stride frequency (%)

1

Fig. 6 The relation between % of undetermined
stride frequency and energy cost.
( ™ :min. energy cost)

o# %=

KRN BT, HBRED U.sf. (2EwWw
PdsfTtotrv o FIingEIBIF ALY
— R, BN ERIEE)EE LK,
sty stride frequency & BT 52 & Th
-7z,

n%, £7, ©vFEat 4 FoBEs
LEZLTAL),

U.sf.izoww i, 180m/minnig4A155.2+
6.5(Mean £S.D.)steps/min, 200m /min?E&
161.8+ 9.3steps/min T, & & EHANIC (2 WU.
s.f. 4. 3%KmL 72, EHE LY v FOBRIC
SWT, BI5YPE, 180m/mind)ia4 170
steps/min, 200m /min¢3445174steps/min
EL, BLICEREELEALT T4 FORERIZOW
<,M180m/minjz 15 2 + 54 Fid, #51.06
m, 200m/min{Z B W31 16mTH5B, &
BT3B, RFRICBITEA 74 FiE, 18
m/min1.16£0.05m, 200m/min71.24 =
0.07TmTH-72, #->7T, FFRIZEWTII,
B SPnHE L B &y F LT 0T,
FOFAL T4 FOBMTECEESHZIT->T
W ErEbiLs,

RICZANLF—EREBIZOWTEEL TAL
7o

AWFRIZHT BVO02 hE L7 ) IZIRET 5
&, 180m/miniz 35> (438.9mé kg - min,
200m/minj{z Bv>C{341.3ml kg - minTh %,
Z L% Bransford &, #is & i3 5 £ 180 m
/miniz BT 3 PEHEOBAEL Y VO LY,
4.5mb/kg - mindEgERE L ) 1.1ml/kg - min Xk
& ¢, 200m/minjz B TidEEFEE LD 3.8me/
kg - mink & ¢, FEFEREF LN 0.4mb/kg - min
INEWH, T = 7RAE— P EBEERED
BA{%(3Bransford 5% & & L <L Tv 5,

Margarias'®z, FL v FInEICBITE X
E—-FEIANLX—EHEROBERIZONT, 180
m/min? 4, HH#E 10.8kcal/kg - hour,
e % 711.8kcal/keg - hour, 200m /minc) g
&, B E T11.7kecal/kg - hour, FEBEHET
13.0kcal/kg - hour & #&5 L T\ 5 , KR TH
5 #172180m /minT11.6kcal/kg - hour, 200m/
min12.4kcal/kg - hourd#EE(3, Margaria
LOBMEL HERB LEERRBIIBT 5%
X—HEEOHAMNIZH S, & 5HizMargaria
L3, (KElkgd LkmBih TR ALX B
BIE—ETHY), AE—FICERRTHL LH
L Tw5h%, ZOMBEIMIEAFRIZBCTHE
S ANELE DR S A

skizstride frequency#: s TANLXF—EBREIC
DWTHERELTA LY, §TICEEHEZ 7 4 —
LY, B, B, SRELOBEE RS,
Wt E A R L 2L 41, Margaria®®
WAP Z@ 6™ & - T, EEBHTIIEEFI
ANDOMBZANLX—IEH ALY —IZABES
Ninize, BEIHZ 5 EEEHII~NDEH
HELMZ, WEVBCLRESIN TS,

AR T, U.sf £100%& L, 90%, 110
%, 1159, 120% stride freguency# %€ L
Thr v FInEE{TE-7229°, Usf £Pd
s.f. »EEF)IC BT, stride frequency?i¥jn
> T A AXF—ERBELHMTE2EEL 5
nad, La»L, RFECREFRR» S5 TFRE
5E.C(kcal/min) D &/M3, %of U.s.f. 5 180
m/min111.2%, 200m /minC108.2%i- BT



WA S © EIC BT 5 B ORI 85

Bonf, ZORRELT, FFELIIZ, + 7
v 7EE ML Y FINAEDEHEICLDECYE
Z 515 A%, McMiken® s, , Pugh®, fin 5
BEr7vrEE LY FINEICEITS, BXR
BRBICASLXZRI X2 HBELTHY,
FL sy FAEBRL OB LVWEEZ S
nki,

# 21z, stride frequencymigimiz{¥- ¢,
WML ALY —OBNENEZ 515, Cava-
gna %3, BEFHN L S ICHOERRNCER T
HOHERYI L ENLER TR, MEY (7v—
X) CEYBHEERI T b, BEIALY
—AEZICH { ENEE (Positive work) iz F]
HE&N2ThH») L#EL T3, Margaria®
12, 2= 73 R—1LESCUT, B
HERT LRBICHEE I AN X =R RICE 2
LNbEHEL TS,

Thys 52913, BEMESNC BT, B—Ho
FEEEDEEBETIE, BICHBEIRILLZWDT,
JRERBRICET 2 SN AL ¥ —20 B4 <
BEEICHBINGEESY, ERIICIERAL
Twh,

WA RREES O RMES) T, THEESNR
WEIERILES D T > KATEL 2 B2 DT
L, A—7>RTCIEAFH L E L) ATi%
T & EDFBEIEI > EBEL T3,
FOEREL T, &7 KBS BIT 2 8%
FOBKIIHOME L RN X —FHORKZNT
T, BOPBERICBIT 2MENMAIF
SELTwaZtETRELTWS,

- T, RIFRIZHITHECH, %of U.sf.
110%Bi#THBEKE & LT, EEBICHBITS
EHOE, HEL RANLF—HERRICIFZ L1,
BOBMEROMENHE KDY, $HREICERL
RrbEZLNS,

—%, HREBEFZEERE - OMICIIERG &
BigrhbrnbiTwd, FIFEICBWT
HR ¢ V0,2 13180m/minT, r=0.799P (0.
001) , 200m /minCr =0.691(P (0.001) > &\ 48
MH B L 1, VO 58/ %7 % U.s.f. 110% Bi

#izBWTHR B ERL 72,

Rating Perceived Exertion{3, &E&i» £k
K52 5BREELZZOFENLRETCIEIL <,
AEDFDERICEDEENES & L TREL
TwaHh2EEATL LD 5N, Borgd<ei%
R YIRPE t HRMH3EREI320.80—0.90T, F7=,
VO & DB L B L i L T3, RPEICEH
WwT g, HR, VO 8/ & % 5 U.s.£. 110% R 1%
lCBWTERL/DE 72, X, %of max HR
9% of max VO, % # ##+max HR%max
VO AZES S Y, F-—EEEREIC T
BHR®VO, 12 KELERLTTLBHNT, m
ax HRiz#44 2 HRO %4, max VO, 124§ 2
VO.m&i4r, Bb, ABmEAENESEE2 X
FTrHIHE SN T3P FEF7RIC BT %of
max HR, % of maxVO,m#/ iz, HR, RPE
FkE, %of U.s.f.110%R1#8i1c B W THs Iz,

- T, 180m/min, 200m/min?» A &*— F T
13 & B ostride frequency n#10% 4% T & 1T
HIANXFHBEBEOT CIIERNT, Lard
RBENES RER U FBOESEEOHL» S L
FTNTWEEEZLND,

o ]

(1) 180m/min#* 5 200m /min~ & X &°— F A4
KTBEA T4 FRUE »FI3HINT %55,
Z DM ENDBRICIZBEAEIH B,

2) hEl1kgd 1mBEBINIDICLEL T A
NEX—NEEII A — FICEBETH S,

(3) 180m/minic 311 %5 = 2 X —i§E & (ke-
al/min) B}, fAE 1kg% 1 knfs@) X 57
B T R L ¥ —{§E &(kcal/kg - km) (2>
Wid, %of U.sf. %, 110%Fi&ic BT
BINTH B,

4) FBORUCEHEEEZICOVWTL, %
of U.s.f. #5110%Ri#ZIC B W TR/ TH 5,

(5) Bt TARHEIZBIT 5 EEEHTIZ, B LD
LETEEDITNTC—ETHLERET S L,
BT A LX-FABOMK L HOBEES
I BIT A% KH, %of U.s.f.110%Ri
RIZBWT, BUVIRBICERETLEEZS
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