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ࢲ࣮࣮ࣟࣝ࢖࣍

Earth-moving machinery -- Test methods for energy consumption --  

Wheeled loaders

1 㐺⏝⠊ᅖ

JIS D 0006-2 JIS C 4034-1 40 kW

110 kW 110 kW 230 kW

2 ᘬ⏝つ᱁

JIS A 8421-1 1

JIS A 8421-2 2

JIS A 8421-3 3

JIS C 4034-1 1

JIS D 0006-1 1

JIS D 0006-2 2

JIS K 2204

JIS K 2249-4:2011

JIS Z 8401

JIS Z 8704

JIS Z 8705

3 ⏝ㄒཬࡧᐃ⩏

Test methods for energy consumptionTest methods for energy consumption

JIS A 8421-2-2

JIS A 8421JIS A 8421-3 -3 

JIS C 4034JIS C 4034-1 -1 

Test methods for energy consumptionTest methods for energy consumption --   --  

JIS C 4034JIS C 4034

JIS D 0006-1

JIS D 0006JIS D 0006-2 

JIS K 2204JIS K 2204

JIS K 2249JIS K 2249

11
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3.1   

3.2   

3.3   

3.4   

3.5   

State of charge

SOC 

4 ヨ㦂㡯┠

a) c)

a) ✚㎸ືࡳసヨ㦂

b) 㐠ᦙ㉮⾜ヨ㦂

c) ᚅᶵヨ㦂

5 ヨ㦂᮲௳

5.1 ౪ヨᶵᲔ

a) ⿦ഛ࡝࡞

b) ᅇ㌿㏿ᗘࣥࢪ࢚ࣥ

c) ⇞ᩱ඘ሸ㔞

㦂㦂᮲᮲௳௳
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3 2

d) ᬮᶵ

e

f

g) 

70

5.2 ౑⏝⇞ᩱ

JIS K 2204 2

JIS K 2249-4 JIS K 2249-4:2011

௜⾲ϩ ⾲㸯B 15 JIS K 2249-4:2011, 4.3, a) 2

5.3  ᐃ㡯┠ཬࡧ ᐃᶵჾࡢṇ☜ࡉ

e f

a) ᫬㛫  0.1

b) ᅇ㌿㏿ᗘ 1

c)  ᗘ  JIS Z 8704 JIS Z 8705 1

d) ⇞ᩱᾘ㈝㔞 1

0.2

1

e

±1 %

f ±1 %

5.4 ኱Ẽ᮲௳

fa(JIS D 0006-1

) (1) (2) (3) 0.93 1.07

0.98 1.02

a)

7.0

d

a
298

99 T

P
f ······························································· (1)

b)

2.17.0

d

a
298

99 T

P
f ··························································· (2)

S K 2249S K 2249-4-4

11

S Z 8705S Z 8705

ẼẼ᮲᮲௳௳

JIS K 2249JIS K 2249

:2011:2011,, 4.34.3, a)

0.98 1.021.02

0.20.2
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c)

7.07.0

d

a
298

99 T

P
f ··························································· (3)

T (K)

Pd (kPa)

6 ⇞ᩱᾘ㈝㔞ࡢ ᐃ᪉ἲ

5.3 6.1 6.2

6.1 ὶ㔞ィࡓ࠸⏝ࢆ ᐃ᪉ἲ

6.1.1 6.1.2

6.1.1 ┤᥋ᾘ㈝ὶ㔞 ᐃ᪉ἲ

ᅗ 1

㺪㺆㺷㺞

⇞ᩱࢡࣥࢱ
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㺪㺆㺎㺢㺼㺬㺽㺻㺪㺽

⇕
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᥮
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ᅗ 2
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㺪㺆㺷㺞

⇞ᩱࢡࣥࢱ

ᄇᑕࣉ࣏ࣥ

㺪㺆㺎㺢㺼㺬㺽㺻㺪㺽
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ᅗ ౛ࡢὶ㔞 ᐃ᪉ἲࡢഃࡾᡠ࡜ഃࡾධࡢ࡬ࣥࢪ࢚ࣥ 2

ᐃ᪉ἲ ࡓ࠸⏝ࢆࢡࣥࢱࣈࢧ 6.2

6.1 ᅗ 3

ᅗ ౛ࡢᩱᾘ㈝ὶ㔞 ᐃ᪉ἲ⇞ࡓ࠸⏝ࢆࢡࣥࢱࣈࢧ 3

7 㟁ຊᾘ㈝㔞ࡢ࡝࡞ ᐃ᪉ἲ

7.1

7.2 a 7.2 b

7.2 c㸧

 ᗘィ ᗘィ

㔞㔞  ᐃᐃ᪉᪉ἲἲἲἲࡢࡢ౛౛
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7.1
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7.2

a㸧

5

36002
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2

2

1 CVV
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E Wh
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C F
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b
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36002 36002
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VV11V
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b
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3600
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E Wh

b

I t A
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Ts s Ts 100ms
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s

3600
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a㸧 ᅽຊィ࡜ὶ㔞ィࡓ࠸⏝ࢆ࡜ ᐃ᪉ἲࡢ౛

b㸧 ᅽຊ⣔ື࡜ຊ⏝ࡢࢱ࣮࣒ࣞࣗ࢟࢔ෆ㒊ᐜ㔞᳨ฟ⏝ࡓ࠸⏝ࢆ࡜ࢧࣥࢭࢡ࣮ࣟࢺࢫࣥࢺࢫࣆ ᐃ᪉ἲࡢ౛

ᅗ ౛ࡢኚ໬㔞 ᐃ᪉ἲ࣮ࢠࣝࢿ࢚ࡢࢱ࣮࣒ࣞࣗ࢟࢔ 7

8 ྛᶵᲔ࡟ᛂࡓࡌ⇞ᩱᾘ㈝㔞ཬࡧ㟁ຊᾘ㈝㔞ࡢ ᐃ᪉ἲࡢ㐺⏝࡜᥮⟬᪉ἲ

8.1

6

8.2 

7.1 7.2 a㸧 7.2 b㸧 7.2 a㸧 7.2 b㸧

4 5

Ew ········································································  7

w Wh

E Wh

౛౛

ෆෆࡢࡢࢱࢱ࣮࣮࣒࣒ࣞࣞ

ᅗᅗ ࢔࢔ 7 7

ᩱᩱᾘᾘ⇞⇞ࡓࡓࡌࡌ

ෆෆ㒊㒊ᐜᐜ㔞㔞᳨᳨

࣒࣒ࣞࣞࣗࣗ࢟࢟࢔࢔

㈝㈝㔞㔞ཬཬࡧࡧ㟁㟁

7.1 7.27.2

4

ຊຊᾘᾘ㈝㈝㔞㔞

ฟฟ⏝⏝ࢫࢫࣆࣆ

ࢿࢿ࢚࢚ࡢࡢ
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ᅗ 5 E

w

8.3 

6 7.2 a㸧 7.2 b㸧 7.2 c㸧

6 q0 g 7.2a 7.2b 7.2 c㸧

4 5 6 E Wh 8

8

a㸧 b㸧

01.0

3600

10
10

6

e3

0 K
Z

q

E
················································  8

q0 9

g

E 7.2a 4 7.2b 5 7.2c 6

Wh

Ke [ ] 35.2 MJ/L

Z 5.3 15 kg/L

a㸧

4 c)

A1

A2 R1 R2 8

A1 g

R1 s

A2 g

R2 s

ᅗ ౛ࡢ㸦㔞㸧᚟ᖐ≧ែ࣮ࢠࣝࢿ࢚ࡢ⨨⵳✚⿦࣮ࢠࣝࢿ࢚ 8

································································································

44 7.2b

7.2 c

································································································

gg

5

WhWh

1515

44

[

kg/Lkg/L

c)c)
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b㸧

SOC

ᅗ 10

9

100
)Wh(

Wh)6()5()4(
)(

E

························································································  9

SOC

A T

ᅗ 9 ᅗ 10

T

A

SOC

ᅗ ౛ࡢ㸦⋡㸧᚟ᖐ≧ែ࣮ࢠࣝࢿ࢚ࡢ⨨⵳✚⿦࣮ࢠࣝࢿ࢚ 9

ᅗ ᚅᶵ㐠㌿᫬㛫≉ᛶࡧᩱᾘ㈝㔞≉ᛶཬ⇞ࡿࡍせ࡟᚟ᖐ࣮ࢠࣝࢿ࢚ࡢ⨨⵳✚⿦࣮ࢠࣝࢿ࢚ 10

4 c)

SOC A1 A2

R1 R2 ᅗ 10

················································································································································································

ࢿࢿ࢚࢚ 9 9

E

················································································································································································    9

TT

ᅗᅗ 99 ᅗᅗ

⵳⵳࣮࣮ࢠࢠࣝࣝࢿࢿ

ᅗᅗ 10 10 

✚✚⿦⿦

AA

ࡢࡢ⨨⨨
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A1 SOC g

R1 SOC s

A2 SOC g

R2 SOC s

2

9 ヨ㦂᪉ἲ

9.1 ✚㎸ືࡳసヨ㦂

JIS A 8421-2:1998 㝃ᒓ᭩ 6.6㝃ᒓ᭩ᅗ 2

9.1.1 ヨ㦂᮲௳

a) ㈇Ⲵࢺࢵࢣࣂ W t

bWVW 0 ··································································· (10) 

V0

(m3)

1.7±0.1 t/m3

Wb (t)

W0

3 %

b) ᶵᲔࡢ㓄⨨ཬࡧ㞀ᐖ≀㸦࣮ࣂ㸧ࡢ㧗ࡉ

ᅗ 11

-- 60 1 L

L

--

ᅗ 4

-- 11t 2.2

6.66.6㝃㝃ᒓᒓ᭩᭩ᅗᅗ

WW t

···································································

(m3)

≀≀㸦㸦࣮࣮ࣂࣂ㸧㸧ࡢࡢ

ᅗᅗ

ᅗᅗ 22

······································································································································

1.7±0.1 t/m1.7±0.1 t/m3

ࡉࡉ㧗㧗ࡢࡢ

4

6060

(t)(t)

WW00WWW
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✚㎸ࡳ฀
᝿ᐃ఩⨨

㞀ᐖ≀㸦࣮ࣂ㸧฀
㧗ࡉ㸸2.2 m

ࢲ࣮ࣟ

L>
=

L

60
o

ᅗ 11 ᥀๐఩⨨࡜✚㎸ࡳ఩⨨ࡢ㛵ಀ

9.1.2 ✚㎸ືࡳస

1 ⾲ 1 ᅗ 12

HST

2

⾲ 1

㛵㛵ಀಀࡢࡢ⨨⨨

⾲⾲ 11 ᅗᅗ

HSHSTT

1212

22
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⾲ ✚㎸ືࡳస࣮ࣥࢱࣃ

1 2 3 4 5 6

(

ON)
( )

( ) 

3+0.4/-0.2

2 a) 2 a) 2 a)

7 8 9 10

3

2

( OFF)

2

2 a) 2 a)

a) HST 2

1

2

3

1

2
3

1

2
3

2
3

1

1 

2 

3

ᅗ 12 ㌴୧఩⨨

2

1010

a)a)

2

1

2

3

a)
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9.1.3 ヨ㦂ᅇᩘཬ࣮ࢠࣝࢿ࢚ࡧᾘ㈝㔞ࡢ⟬ฟ

a

⾲ 1 3 2

9.1.2

8 8.3 a㸧 b㸧 1

5 9.1.2 3 1

M1 ௜⾲ 1

1

01

3600

t
nWM   ······························································ (11) 

M1 t/h

W0 t

n 3 2

t1 s

௜⾲ 1 3 s 1 g

kg/h 1 t/h

g/t 1

8.3 a

R1 s

8.3 b

A1 10

R1 ᅗ 10

b

⾲ 1 3 2

1

5 9.1.2 3 2

9.2 㐠ᦙ㉮⾜ヨ㦂

9.2.1 ヨ㦂᮲௳

a) ㌴୧  

b) ㉮⾜࣮ࣔࢻ

c) ㉮⾜㏿ᗘẁ 2

HST

d) ࣝࢭࢡ࢔

e) ㉮⾜㊥㞳 50 m 100 m

௜௜⾲⾲

····························································································································

t/h

t

ss

⾲⾲ 1

55

11

···························································································································· (

33

9.1.29.1.2

㉮㉮⾜⾜ヨヨ㦂㦂

ヨヨ㦂㦂᮲᮲௳௳

a) ㌴㌴୧୧  

㉮㉮⾜⾜

88.3 .3 bb
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f) ㉮㊰  /

g) Ⓨ㐍᧯స

9.2.2 ヨ㦂ᅇᩘཬ࣮ࢠࣝࢿ࢚ࡧᾘ㈝㔞ࡢ⟬ฟ

a   

9.2.1

8 8.3 a㸧 b㸧

5 3

3 1

M2 ௜⾲ 1

2

02

3600

t
WM   ································································· (12) 

M2 (t/h)

W0 (t)

t2 (s)

௜⾲ 1 s 1 g

kg/h 1 km/h 1

t/h g/t 1

8.3 a

R2 s

8.3 b

A2 10

R2 ᅗ 10

b

1

5 3 3

2

9.3 ᚅᶵヨ㦂

8

600

௜⾲ 1

2

௜⾲ 1 s 1 g

kg/h 1

2 s 1

௜௜⾲⾲ 1

································································································································

(t/h)(t/h)

(t)

(s)(s)

km/hkm/h

5

ヨヨ㦂㦂

9.2.

33

································································································································

11

km/hkm/h

11

㦂㦂

8.3 8.3 
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Wh kW 1

10 ヨ㦂⤖ᯝࡢグ㘓

௜⾲ 1 (JIS Z 8401 )

a) (s) 1

b) (g)

c) (km/h) 1

d) (kg/h) 1

e) (t/h)

f) (g/t) 1

0.5 ௜⾲ 1

3

g) s 1

h) Wh

i) kW 1

ཧ⪃ᩥ⊩  

[1] JIS B 8008-1

[2] JIS D 0144

[3] JIS Z 8401

௜⾲௜⾲ 11

s
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JCMAS H 022 2015

ᅵᕤᶵᲔ㸫࣮ࢠࣝࢿ࢚ᾘ㈝㔞ヨ㦂᪉ἲ㸫ࢲ࣮࣮ࣟࣝ࢖࣍

ゎ ㄝ

ᗎᩥ

1 ไᐃ࣭ᨵṇࡢ㊃᪨

1.1 ึ∧ไᐃࡢ㊃᪨

1.2 ᨵṇ➨ ㊃᪨ࡢ∧2

1.2.1 2004

1

1.2.2

1.2.3

1.2.4

1.2.5

1.3 ᨵṇ➨ ㊃᪨ࡢ∧3

1.4 ᨵṇ➨ ㊃᪨ࡢ∧4

ᨵṇ➨ᨵṇ➨ 3
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1.4.1 JCMAS H 020

1.4.2

1.4.3

1.4.4

1.4.5

1.4.6

2 ไᐃ࣭ᨵṇࡢ⤒⦋

2.1 ึ∧ไᐃࡢ⤒⦋

WTO/TBT

--

--

a) ᑠᙧ    b) ୰ᙧ

=1.6t/m3

ゎㄝᅗ 1  ᐇసᴗ࡜ᶍᨃືసࡢ࡜௙஦㔞ᙜࡾࡓ⇞ᩱᾘ㈝㔞

ゎㄝᅗ 1 13 2 11 1 3

ml/t
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2.2 ᨵṇ➨ ⦌⤒ࡢ∧2 ┬␎

2.3 ᨵṇ➨ ⦌⤒ࡢ∧3

(WTO)/ (TBT) (CGP)

2.4 ᨵṇ➨ ⦌⤒ࡢ∧4

(WTO)/ (TBT)

(CGP)

3 ྛ∧ᑂ㆟୰࡟≉࡟ၥ㢟ࡓࡗ࡞࡜஦㡯

3.1 㐠㌿࣮ࣔࢻ

3.2  ᐃ⢭ᗘ

JCMAS H 20 6.1

3.3 ෌⌧ᛶ

3.4 ᪉ἲࡿࡍ៖࣭⿵ṇ⪄ࢆኚ໬ศࡢ⵳✚㔞࣮ࢠࣝࢿ࢚

4

3

(WTO)/(WTO)/

 ᐃ⢭ᗘ ᐃ⢭ᗘ

(CGP)(CGP)

JCMAS H 20

෌⌧ᛶ෌⌧ᛶ

3.4 ᪉ἲࡿࡍ៖࣭⿵ṇ⪄ࢆኚ໬ศࡢ⵳✚㔞࣮ࢠࣝࢿ࢚᪉ἲࡿࡍ៖࣭⿵ṇ⪄ࢆኚ໬ศࡢ⵳✚㔞࣮ࢠࣝࢿ࢚
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4

a㸧 b) c㸧

a  c

a b㸧

c㸧 7

c㸧

c㸧

c㸧

8.3

8.3, b

ISO 23274:2007

8 Ke 35.2 MJ/L

2005  [

] 37.7MJ/L 0.950

4 b =

2 (5)

21 EEE   ······································· (0A)

b

s
TtVtI

E
3600

))()((
1   ··············································· (0B)

3600

))()((
2

s
TtVtI

E ··············································· (0C)

35.2 MJ/L35.2 MJ/L

EE EE EE EE EE

(5)(5)

20052005

 = =
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ゎㄝᅗ 2  ඘ᨺ㟁㐣⛬ࡢ౛

3.5 㟁ᶵ㥑ືᙧࡢ࡝࡞㌴᱁࠸ᢅࡢ

JR 209

4

4 ≉チᶒ࡟࡝࡞㛵ࡿࡍ஦㡯

5 㐺⏝⠊ᅖ

1.5 m3 81 kW 3.1 m3 3.2 m3 134 kW 132 kW

6 つᐃ㡯┠ࡢෆᐜ

6.1 ⇞ᩱᾘ㈝㔞ࡢ ᐃ᪉ἲ㸦ᮏయࡢ 6㸧

6.2 ㈇Ⲵࢺࢵࢣࣂ㸦ᮏయࡢ 9.1.1 a)㸧

6.3 㐠ᦙ㉮⾜ヨ㦂㸦ᮏయࡢ 9.2㸧

V

V

209209

81 kW

つᐃ㡯┠ࡢෆᐜつᐃ㡯┠ࡢෆᐜ

⇞ᩱᾘ㈝㔞ࡢ ᐃ᪉ἲ㸦ᮏయࡢ⇞ᩱᾘ㈝㔞ࡢ ᐃ᪉ἲ㸦ᮏయࡢ

81 kW81 kW

つᐃ㡯┠ࡢෆᐜつᐃ㡯┠ࡢෆᐜ

⇞ᩱᾘ㈝㔞ࡢ ᐃ᪉ἲ㸦ᮏయࡢ⇞ᩱᾘ㈝㔞ࡢ ᐃ᪉ἲ㸦ᮏయࡢ

㈇Ⲵࢺࢵࢣࣂ㸦ᮏయࡢ㈇Ⲵࢺࢵࢣࣂ㸦ᮏయࡢ

3.1 m
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7 ⇞ᩱᾘ㈝㔞ホ౯್

1

1

75 15 10

(1)

FWL

1 2 0

2211

332211

WL

ff

fff

WMWM

WFWFWF
F   ······································· (1)

FWL g/t

M1 6.1.3

t/h

M2 6.2.2

t/h

F1 g/h

F2 g/h

F3 g/h

Wf1 0.75

Wf2 0.15

Wf3 0.10

1

1

௚ゎㄝ஦㡯ࡢࡑ 8

··············································································

WfW 33f

(1)(1)

FFWLF

··············································································

g/tg/t

0.750.75

0.150.15
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9 ཎ᱌సᡂጤဨ఍ࡢᵓᡂ⾲

4
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KCM
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KCM
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NIPPO

KCM
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KCM

TCM

ὀὀググ

KCMKCM
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