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1.1
11.1

1.1.2

1.1.3

1.2
1.2.1

LUG DOWN

760mm

1000mm

10Hz

BAR 97

15m/s

ASM

15m/s



10

11 220Vt 10%
12 0 40 °C

80 110 kPa

1.2.2

70km/h
10

70km/h

10

1.2.3

Pa 0.1kW
Pa

2 0°C 40°C

15s +0.4kW 30s

3 0°C 40°C

+0.2kW

1.2.4

11 * 0.3km/h

11 * 0.3km/h

373 530 mm+2mm

+0.2kW

380V+ 10% S50Hz+ 10%

0 85
56kW 5min
3min
120kW 5min
3min
60km/h 70km/h 80 km/h
Pa
+2%
216mm+2mm



4 1 1 6.4mm

12.7mm

A= 620+D xsin3l.5’ 11

A mm D mm

5 3 6 1
2 13.0mm  13.0mm

A= 1000+D xsin3L.5’ 1 2

1346mm 13.0mm  13.0mm 1
1
1 3 11

a=tg (1000+ D)(1- cos31.5°) 1 3

2x1346

~
&
= K

\
1 2 3
11
6
7
1.2.5

1

907.2 kg+18.1kg 907.2kg
2

1452.8 kg+18.1kg 1452.8kg
3 + 4.5kg



1.2.6

90knvh 3
2
1.2.7
1 LUG DOWN
2000kg LUG DOWN
8000kg

1.2.8

1 2000kg
2 8000kg

14000kg 3 6
3 160km/h
1.2.9

8 160 km/h +0.2km/h
1.3
1.3.1 DIW

2 DIW
DIW
3 DIwW

48~32 km/h

48~32 km/h
DIW,

oS oA W N P

22000kg

0.5%

DIW

t1

t2



DIW kg DIWg,
kg t1 48~32 kmih s t2
48~32 kmih s

1 DIW 907.2£18.1 kg 3 6
DIW 1452.8£18.1 kg

2 DIW DIW +4.5kg
1.3.2

2 5 5 120mm

4 0.1mm

216.0+ 2mm
2 373 530 mm
+ 2mm
5 0.2mm

0.2mm
1.3.3

2 5 5 120mm
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A JMAX

5. =B 100 17
’ d

5 Amax 5

1.3.4

10mm
o0’ 180° 270° 1 2

Ll L2

ga A W N

Ly mm/m L m L L,

Ly Imm/m
1.3.5

32km/h 40km/h 48km/h 64km/h 80km/h 92km/h

10
Voo km/h
3 n rpm 19

1



Vg, = 0.377nr 19
Vga km/h n rpm r
1 3 2 3
Vat  Veta3 Voo Vaa
Av  V, Vg 1 10
Av km/h
5
1 24km/h  40km/h
10
2 Ny rpm Nt rpm
19 3 3
3
AVt Vu-Vr 1 11
Avy.t km/h vy km/h  vr km/h
6
1 |AV| < 0.16kmvh
2 |AV,, ;| <0.30kmvh
1.3.6
1
2
11
11
92km/h  84km/h 88 km/h
84km/h  76km/h 80 km/h
76km/h  68km/h 72 km/h
68km/h  60km/h 64 km/h
60km/h  52km/h 56 km/h
52km/h  44km/h 48 km/h
44 km/h  36km/h 40 km/h
36km/h  28km/h 32km/h
28km/h  20knvh 24km/h
20km/h  12km/h 16km/h
3 96km/h
96km/h

12



1 2
v(km/h) 92 84 76 68 60 52 44 36 28 20 12
t(s) 0 t1 t2 t3 t4 t5 t6 t7 t8 t9 t10
At(s) 0 Atl | At2 | At3 | Atd | At5 | At6 | At7 | At8 | At9 | Atl0
1
t At
2 Aty tx tx 1
4
PLHPvy 0.00061728vyxx DIW/ Aty 1 12
DIW 907.2kg 2000lbs 1 12
PLHPvx 0.56vy /Aty kW 1 13
PLHPvx vk kW v 88 80 72 64 56 48 40 32 24
16km/h Aty Vx  Vx 1 s DIW
5
6
1.3.7
1
2
1 6.0 130 kw IHP5g
IHP40
2 40 180 kw IHPs6 IHP4
4.0kW 6.0kW 8.0kW 11.0kW 13.0kW 15.0kW
18.0kwW
3 70km/h 64
48 km/h 48 32 km/h
4
5 64 48 km/h CCDTsgkmhn S
oD, = DIW x (VZ, —VZ) 1 14
2000x (IHP + PLHP)
DIW kg Ve 64km/h
m/s Vgg 48km/h m/s |HP kW PLHPsgs
56km/h kw
6 48 32 km/h CCDTaokmh S

13




DIW x (Vi —V5,)

CCDT, ) =
O 2000 (IHP + PLHP,, )
V3o 32km/h m/s PLHP,4
1 14
3
ACDT,, — CCDT,
. = | 56 56km/h| %100
CCDTSka/h
ACDT,, — CCDT,
o = | 40 40km/h| XlOO
CCDT,en/1
Oes 56km/h
64 48 km/h s Oy
ACDT4
4
1
07 Oe< 7
2
O0p< 4 Os< 4
1.3.8
1
2
1
2
0.1
3
3
4
1 100
2 20 40 60
80 60 40 20 O
1 2 2 3

14

40km/h
40km/h
48 32 km/h
O 7 Oe< 7
80

kW



5, =Ge““G_Gfeax100 18
-
S, Ge N G
7
0,1
1.3.9
1
2
3
1 88.5km/h
2 3.7kW
3 80.5 km/h
4 1 3
1 3
v km/h kW v km/h KW v km/h kW
80.5 37 54.7 17.6 30.6 11.8
78.8 4.4 53.1 18.4 29.0 11.0
77.2 5.1 51.5 17.6 27.4 10.3
75.6 5.9 49.9 16.9 25.7 8.8
74.0 6.6 48.3 16.2 24.1 7.4
72.4 7.4 46.7 15.4 225 8.1
70.8 5.9 451 14.7 20.9 8.8
69.2 7.4 434 13.2 19.3 8.1
67.6 8.8 41.8 11.8 17.7 7.4
66.0 10.3 40.2 10.3 16.1 6.6
64.4 11.8 38.6 11.0 14.5 5.9
62.8 13.2 37.0 11.8 12.9 5.1
61.1 14.7 35.4 125 11.3 4.4
59.5 15.4 3338 13.2 9.7 37
57.9 16.2 322 12.5 8.0
56.3 16.9
5
14 15 16
4
1 907.2kg

15




16

907.2kg 5
1 4
km/h km/h s
80.5 8.0 25.77 4.00
72.4 16.1 15.54 2.00
61.1 43.4 3.98 3.00
15
km/h km/h s s
80.5 8.0 0.028394DIW 4.00
72.4 16.1 0.017133DIW 2.00
61.1 43.4 0.0043866 DIW 3.00
2 1452.8Kg 16
1452.8Kg 1
16
km/h km/h s
80.5 8.0 41.23 4.00
72.4 16.1 24.87 2.00
61.1 43.4 6.37 3.00
1.3.10
17
17
[a] [b] [b1] [c] [c1] [c2] [c3]
90 [cl] | 662.4/d
km/h KW N KW N N N
1 16 2.9 657.6 7.4 1644.1 1479.9 41.1
2 16 7.4 1644.1 2.9 657.6 591.8 411
3 24 11.8 1757.4 16.2 2416.4 2174.8 276
4 24 16.2 2416.4 11.8 1757.4 1581.7 27.6
5 40 14.7 13235 19.1 1720.6 15485 16.6
6 40 19.1 1720.6 14.7 13235 1191.2 16.6
7 48 4.4 329.0 11.8 876.9 789.2 13.8
8 48 11.8 876.9 4.4 329.0 296.1 13.8
1 PAU 64.4km/h
2 56.3km/h B [0]




o N o 0o b~ W

[b1]

[a] [c1]
3
PAU
[c2]
PAU
300ms [c1] +2
[c3]
300ms
90
600ms
70km/ht 1.0 km/h
IHP 56.0kW
5min
3 4 10
S
km/h
< +0.4kW

Pa PAU IHP+

1 8 12
12

17

300ms
[c1] 5
300ms
IHP 120.0kW
3min
S kW
+2%
PLHP 0.1kw
12



48 24

km/h

18

30s
LUG DOWNN
18
2 3 4 5 8 10 | 11 | 12
43°C X X X
24°C X x
2°C X X X
43°C X X X
24°C x X
2°C X X X
X X X
X X
X X X
X X X
X X X
X X
X X X X X
X X X
18kwW X X X
11kw x X
akw X X X
4
1
8
2
8
3 220V 242V
198v
4 220V 242V
198v
5




5
1 4kwW  18kW 48 24 km/h
4
2 11kw 48 24 km/h
+2
3 CCDT
CcoDT,, . = DIW x (Vi —V3,)

2000x (IHP + PLHP,,)

19

CCDT

CCDT



2.1

2.2
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1 LUG DOWN

2.2.2
1.5m 3.5m

2.2.3
1 400mm
0.05

400mm
6 600 °C 10 min

2.3
23.1

3000kg 5 8 kmh

20



2.3.2

1 600+ 40 °C 10

1 500 1000 rpm

400mm
100mm

N W o o1 b~
w
D

2.4

2 430mm
430mm
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+1mm +2

3 k 0 16m®’
N 0 100% 0
32m*
k
N
ﬁ)
k m! L m N

k=—Lind-
L

¢ poxe" 2 2

L 3.59

1.7m* 1

10Hz
8 2800 3250 K 550 570

10 K{®
11 0.1%
0.001 m™
+2 1.7m* 0.05m™
12
15 0.02m™*
2.5%
13
50 2

14 k<3m®! + 0.05m™*

k>3m™* + 0.07m™
15

16 0
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17 0.4s
18

19 735Pa

20 754 °C

21 20°C 3 15°C
10

22

23

24

25

26 5 40 °C 0
27 32 50 °C
28 220+ 10 V 50+ 2 Hz

2.5

25.1

15

1 20°C
15
0.02m™*

23



EIS
B 10 1
C LUG DOWN
4 1

1 0.02m*
10 0.03m™*
2.5%

w N

2.5.3

w ©O© N

EIS
1 10
LUG DOWN

w

k 16 18 mt

A W N P

24

15

0.025 m*

0.05m*



2.5.5

y, =X+Kgy
Y, = X— st
Ka 1.24K 0

U,
U,

2 U U
2.5.6

15

30 50
2 4 5
X K
Kg 0.715K
Y1
Y2
X 15
2
LUG DOWN
LUG DOWN
3 2 3
LUG DOWN

25

70

90

VelMaxHp

VelMaxHp
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Dr Ac EIS VelMaxHp
VelMaxHp
15  VelMaxHp Dk
6
A 15 Dg
B 3
C t 95
teric=2.145
7
A - X
s
Jn
t terit X Dr s
1
B r:tcmx\/E
C UPL X+TrS
LPL X-rs
4
1 15 Dg X
2 UPL LPL 35
2.5.7
1
2
1 EIS
Teo EIS 90
2 EIS
T EIS 10
4
1
2
3 30
10s
30
3 4 2 3
50 70 90

26

15

2 10
2 11

EIS

10s



1 Too Tiwo 0.9s
2 4
2.5.8
1
2
1 90
2 50
3 EIS 10s
4 N
SRt 2 12
n
X i X 10s n
3
1 N 11
2 150 5
259
1
2
L
L
3
L 0.43m
2 2 1
3 1 —>
L
2 —>
2 1 L
1 2. 3
4
4
1 30 50
90
2
0.519m™
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3.1
LUG DOWN LUGDOWN
LUG DOWN
3.2 LUG DOWN
1
2 LUG DOWN LUG DOWN
LUG DOWN
3 LUGDOWN 31
5 LUG DOWN
3.3
WindowsNT 2000 XP
3
km/h r/min
L/s L
k
2 N
4
CcoO [CQO]
5 LUG DOWN
3.4
LUG DOWN
2 LUG DOWN
X X X X X X X X X X X X X
3
4

29



3.5
3.5.1

3.5.2

2 VID
VID

10 VID
VID
VID

30

VID

VID

VID

LUG DOWN



VID

3.54

3.5.5

1 VID

LI

2 VID

“ LT

“ LUG DOWN
3 VID LUG

4 VID LUG

? VID

1 " oow

" “ LUG DOWN

VID

LIS

DOWN

DOWN

31

”
LIS
" u
“
" ow

LUG DOWN

VID



3.6

3::

4::

5::

6“

LUG DOWN

”

”

LUG DOWN

LUG DOWN

7% LUGDOWN

3.7
3.7.1

3.7.2

VID

VID

LUG DOWN

LUG DOWN

LI T

32

VLT

" oow

" oow

VID



3.7.3

1 48 32 kmh

3 48 32 km/h
=7

+ 10

LUG DOWN
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10

1

3.7.5

1 LUG DOWN

+ 1.5kPa

LUG DOWN

“ " oow

OBD)

OBD

LUG

" ou

" oow

DOWN

OBD

400 1000

" ow

I+

rpm



LUG DOWN
5
6 1
3.7.7 /
1
30 90
/
2 “
5
6
3.7.8 /
1 /
1 6.0 130 kw
2 6.0 130 kw
2 64 48 km/h 48 32 km/h
1
2
6.0 13.0 kw IHP
4 6.0 13.0 kw IHP

35

50 70

LUG DOWN

“ LUG DOWN

64 48 km/h

48 32 km/h

64 48 km/h

48 32 km/h



3 64 48 km/h 48 32 km/h

/ /
/ /
/ “ LUG DOWN "
/
/ /
/
3.7.9
1 3.7.8
2 30 180 kw
IHP 64 48 km/h 48 32 km/h
3.0kW 6.0kw 8.0kw 11.0kwW
13.0kw 15.0kw 18.0kwW
3
4
1
2 70km/h
5
6
1 kw
2 64 48 km/h
3 48 32 km/h
4
5
7
1 km/h
2 S CCDT
3 S ACDT
4 +
5 /
10

36



11
12
13
3.7.10

16km/h  24km/h

“ LUG DOWN !
CCDT 137 * ?
136 *
11
96km/h
“ LUG DOWN ?
“ LUG DOWN !

32km/h  40km/h  48km/h 64km/h

km/h
km/h

r/min

37

80km/h  92km/h

10



~N o o1 b~

3.7.13

3.7.15

3.7.16

km/h

“ LUG DOWN

13 0
LUG DOWN

DIW

38

kmv/h
/ /
LUG DOWN
/ /
LUG DOWN
4 16



56.0+£ 0.2 kW 120.0+ 0.2 kW

3 50km/h

+ 0.5km/h km/h 5
kW 3 kW

10 /

kW kW s kW
kW km/h 5

3.7.18 DIW
1 DIW

2 DIW
48 32 km/h
3 DIW

km/h s DIW kg
DIW
DIW “ LUG DOWN "

rnm
km/h km/h km/h

rpm
km/h rpm
km/h km/h

3.7.20

39



3 YY MM DD
km/h kW X X X XS kW
X X X X S kW N 90 kW 90
ms kW ms /
3.7.21
2
48 24 km/h
3
km/h S CCDT S
ACDT S +
/
4 YY MM DD
CCDT ACDT
/
3.8.
7 13 ”
“ " LLUG DOWN
LUG DOWN
LUG DOWN “ ?
” “ ” 48kr‘n/h
1500r/min 1
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“ ” 1

? LLUG DOWN

3.9
3.9.1
1
1 X X X X X X X X X
2
YYYy MM DD HH MM SS
2
1 kg
L rpm kw
km
2
3 8
4 VID “ " VID
LUG DOWN “ "
VID
VID “ ”
LUG DOWN “ ”
VlD 13 ”
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16

20

10 1 ” “ ”

11 “ rpm
12 13 kW ”
13 13 ”

14 ! 3 456 810 12 16 1
15 L

16 1 ” “ ” “ ”

17 km ”

18 1 ”
19 “ ” “ ”

20

21

3.9.2
1 LUG DOWN

1 70km/h <10kW
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2 km/h S S

S S Nm km/h
80
1 3
5 5
4
4
3.9.3
1 70km/h
2
3 OBD |l SAE OBD
3.94
1 1km/h 1km/h
VID “ 8
km/h rpm kw k N
°’C kPa
2
1Hz
LUG DOWN 2min
3 VelMaxHp
1
70km/h
4
MaxRPM
VelMaxHp
VelMaxHp X /MaxRPM
5
PAU
PAU PAU
PAU
PAU
LUG DOWN
6 «

43



2km/h/s
2

10

me " VelMaxHp » e

VelMaxHp
VelMaxHp
VelMaxHp
VelMaxHp 1.0km/h
3 VelMaxHp
MaxHp MaxHp 102

100%
80%

50

VelMaxHp
0.5km/h
50
90%

LI



2 50

1 LUGDOWN “ ”

100%VelMaxHp
90%VelMaxHp 80%VelMaxHp
5 1

30
3.9.5

1 LUG DOWN

2 VelMaxHp +10

3 MaxHp 50

4 35°C 35°C

45



3.9.6
1
2 MaxHp
3.9.7
1 LUG DOWN LUG DOWN
EIS /
/ VID
VID
2 LUG DOWN LUG DOWN
/ 2
/
3 LUG DOWN LUG DOWN
/ /
4
3.9.8
1 VID
2
3.9.9
1
F1
2
3
3.10
3.10.1
1 31
1 LUG DOWN
1
2
3 /
4
5
6 VID

46




/
10
11 /
12 LUG DOWN /
13
14 /
15
16
17
18
19
20
21
22
2
3 LUG DOWN VID/
4
3.10.2
1 3 2
3
1
2
3
4
5 kg
6
7 kw
8 rpm
9
10 VelMaxHp km/h
11 VelMaxHp km/h
12 kw
13 km/h
14 kw

47




15 rpm
16 °’C
17 kPa
18
19 kw
20 100% VelMaxHp k
21 90% VelMaxHp k
22 80% VelMaxHp k
23 100% VelMaxHp km/h
24 90% VelMaxHp km/h
25 80% VelMaxHp km/h
26 rpm
27 /
28 X X X X X
29 X X X X
X X X
30 LUG DOWN
3
3.10.3
1 3 3
3 3

1

2

3

4 /

5

6

7

8

9

10

11

12 VelMaxHp
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13 VelMaxHp
14 100 VelMaxHp k
15 100% VelMaxHp N
16 90 VelMaxHp k
17 90 VelMaxHp N
18 80 VelMaxHp k
19 80 VeMaxHp N
20
21
22
23
3.104
3 4
2
3 4
X X X X X X X X X X X X

1

2

3

4

5

6

7 48 32 km/h

8

9
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10

11

12 EIS

13

14 /

15 VID

16

17

18

19 LUG DOWN

20

3.10.5 VLT

1 3 5
1 /
2 /
3 /
4 /
5 kg
6 /
7 /
8 L
9 rpm
10 kW
11
12 kW
13 VelMaxHp km/h
14
15
16
17
18
19 km
20
21 /

50




22

23

24

25

LUG DOWN VID/
4
3.10.6
1 LUGDOWN 3
3 6 LUG DOWN
X X X X X X X X X
1 ACDTsg /
ACDT4
2 PLHPg, PLHP7,
PLHPss PLHPs
PLHP4s PLHP4
3
4 Vgo Ves Vig /
5 30 N3 /
6 50 Nso /
7 70 N7o /
8 Ngo00  N3ooo /
Moo Niooo

9 /
10 DIwW /

2

3

4

3.10.7
1 7
3 7
/
1 1 X X X X X X X X X X X X X X /
X X X X X X X
2 X X X X X X X X X X X X X X /
X X X X X X X

51




X X X X X X X X

X X X X X X X X

X X X X X X X X

X X X X X X X X

X X X X X X X X

X X X X X X X X

X X X X X X X X

X X X X X X X X

X X X X X X X X

X X X X X X X X

3.10.8

3.11

52




4 LUG DOWN
4.1
41.1
1 LUG DOWN

2 LUG DOWN
3 LUGDOWN
4

5
6

4.1.2

EIS
4.1.3

1 5
2

80 VeMaxHp
3

2 LUG DOWN
3 LUG DOWN
4 LUGDOWN
VelMaxHp 80 VeMaxHp
5
6

53

LUG DOWN

VelMaxHp

3.95

90
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2.1
211

~N o o1 b~

2.1.2

GB3847

2005 DB11/122 2003

EPA-AA-RSPD-IM-96-2

1 s
Weight
° «
3 «

2.1.3

61

DB11/123 2000 us

DIW Dynamometer Inertia



3 15’ BAR 97

2.2
1 10
10
10
2 121 1 LUG DOWN
ASM
ASM
2 ASM LUG
DOWN
3 The commissioner for Transport under Section 77F(1) (a) of

the Road Traffic Ordinance(CAP. 374), Volume 1. Applicable to Testing Diesel Vehicles of
Gross Vehicle Weight up to 5.5 Tons. 2000, 6

The design and construction of the dynamometer with respect to the precision, accuracy,
installation and calibration of the dynamometer shall meet or exceed the requirements as set
out in Section 85.3 of the technical guidance titled Acceleration Simulation Mode Test
Procedure, Emission Standards, Quality Control Requirements, and Equipment Specification
(EPA-AA-RSPD-1M-96-2) by the United States Environmental Protection Agency, or Bar 97
specifications administered by the Bureau of Automotive Repair of California, USA, or any
other standards considered as equivalent by the director of Environmental Protection.

3

121 2

6 10Hz
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ASM
20kwW
16.2km/h LUG DOWN
15m/s
8
9
1

_T._ 680  6.24kN

E =
Y r 0109

200kW

12kW
4.5m/s
2 3
54km/h
GB3847 2005
680NmM
2
70km/h
6.17kN
1300Nm
400kW

Applicable to Testing Diesel Vehicles of Gross Vehicle Weight over 5.5

Tonnes

Part B Smoke Test for Diesel Vehicles of Gross Vehicle Weight over 5.5 Tonnes

Maximum power: capable of testing vehicles under this code with engine power up to
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373 kilowatt (500 horse power).

10 ASM G195
“ 24 25
km/h 40 km/h Pa PAU IHP+
PLHP 0.1kw ” ASM G195
LUG DOWN ASM 1G195 “
60 km/h 70 km/h 80 km/h
Pa PAU IHP+ PLHP 0.1kW
" LUG DOWN
11 GB3847 2005
12
373 530 mm+2mm GB3847 2005 216 530 mmt2mm
1
2
3 2005 3
10
373mm
377mm
373mm

373 530 mm+2mm
4 Applicable to Testing Diesel Vehicles of Gross Vehicle Weight over
5.5 Tonnes Part B Smoke Test for Diesel Vehicles of Gross Vehicle Weight over 5.5
Tonnes
ALL the rollers shall be of equal diameter and shall not less than 38cm (15inches).
Special consideration may be given if the manufacturer can demonstrate to the satisfaction of
the Commissioner that the use of rollers of smaller diameter will not cause tyre overheating
or slippage problems when test under this code.
13
1
A= 620+D xsin3l.5’ 2



GB3847 2005

2 2 620mm 2 1 a
63° 375mm a 54
285mm a 675
2 3 6
A= 1000+D xsin31.5° 2
3
50° 2 1
X
2 1
7.00R20 14.00R20
431 610 mm 1041mm
2 2 1 2 2 3
2 3 373mm 717mm
431 610 mm a 71° 535 500mm
784mm 431 610 mm o
70.3° 54.2°
3 . 1346mm 13.0mm
13.0mm "
|
TN yai
177 13 17 13
X, __ 1346 4\»% 3
1346 > 3 &




2 2 3 17 13

1168mm  1524mm 1346mm
373mm 11 1168mm
1524mm 431 610 mm 3
17 13 27 204 mm 2
2 3

Applicable to Testing Diesdl Vehicles of Gross Vehicle Weight over 5.5
Tonnes Part B Smoke Test for Diesdl Vehicles of Gross Vehicle Weight over 5.5 Tonnes

The chassis dynamometer shall be able to test vehicles of single drive axle or tandem
axle with drive at the second, third axle or both axles. It shall be able to accept vehicles of
tandem axle spacing from 1.17m to 1.52m(46 to 60 inches). At any space setting, the
difference between the roller center distances shall not be more than 1.3cm(0.5inch).

4 “

1 3 ”

-
Aﬁ/DB( ¥<‘5 \

— [
0 /
/ i ng \ Os /




2 3
1 3
D=373mm
a =43 D=500mm
110.5mm a=4.7
D=373mm
431mm
a =0.6’ 610mm
a=0.7 D=500mm
13.6mm a =0.6’
16mm a=0.7
14
kgt18.1kg  ASM  IG195
kg+18.1kg
32001 bs+40lbs
15 “
3 .
16
1
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1 101mm

13mm
16mm
431mm
610mm

GB3847 2005

1452.8kg+18.1kg

90km/h

907.2

1452.8



2 1] n

3 GB3847 2005 BAR 97 DB11/122 2003 DB11/123 2000
4 8000Kg
17

18

160km/h DB1L/121 2003 120km/h  GB3847

2005 DB11/121 2000

160km/h
120km/h 120km/h
19
2.3 DIW
1 DIW
2
DIW DIW
3
1 48~32 km/h t1
PLHP4 0.04938x DIW/t1 2
4
PLHP4g 40km/h kW DIW

kg tl 48~32 km/h
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2 48~32 km/h

t2
PLHPs 0.04938x DIW DIWyy /12 2

DIWy kg t2
48~32 km/h s 2 4
3 DIWy
Gy
DIWay Gry/ r? 2

Gy kgm® r m  DIWay 2 5
4 2 4 2 5 DIW
4 DIW

PLHP4

DIW
US EPA-AA-RSPD-IM-96-2. Acceleration Simulation Mode Test Procedures,
Emission Standards, Quality Control Requirements, and Equipment Specifications —
Technical Guidance. 1996.7 Coast Down Check DIW
The base dynamometer inertia (2000 pounds) shall be checked at two random
horsepower settings for each speed range. The two random horsepower settings shall be
between 8.0 and 18.0 horsepower. A shunt resistor for load cell performance check shall not
be used.

DIW
CCDT DIW  IHP PLHP
CCDT DIW
r
1 “ DIW 907.2+18.1 kg
DIW DIwW +4.5kg” BAR 97

Acceptance Criteria: Base inertia shall be 2000+40 Ibs. The base inertia quantified on
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the dynamometer 1D plate matches the measured base inertiawithin £10 |bs.

2 DIW DIW
2.4
1
1
d
2
2
5
3
4
1
2 2
3 3
4
2 5
1 2 3 4
E//\
\ /
| A | |
| I |
2 5
1 3, 4
2.5
1
2
3 503
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2.6

1
2 11
A= 620+D xsin31.5’ 620 216 xsin31l.5° 436.8mm
L A D 4368 2186 220.8mm 2
7
L mm A mm D
mm
L
3 1 2
1 2
A= 1000+D xsin31.5’ 1000 373 xsin31.5° 717.4mm
L A D 717.4 373 344.4mm
2 8
A D L 2 7
3 L
L=A; D 0.5A 1346 373 05 x 7174 614.3mm
2 9
L 2 3
4 0 90° 180° 270°
5 Lu< Imm/m
2.7
1 LUG DOWN
2
1 10
2
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4 1 “ Av< 0.16km/h” BAR 97
Acceptance Criteria: Speed shall be accurate to within 0.1 mph.
GB3847 2005

[2002]412
2
2002.12 Av<0.2km/h ASM
1G195 BAR 97
1 5.< 05
2 “ Av< 0.30km/h’ BAR 97

Acceptance Criteria: Front and rear-wheel or side-to-side rolls shal maintain speed
synchronization of = 0.2mph.

GB3847 2005
3 6 3 1 2
2.8
2.8.1
96km/h
2 1
2 1

v(km/h) | 92 84 76 68 60 52 44 36 28 20 12

At(s) 0 Atl | At2 | At3 | At4 | AtS | At6 | At7 | At8 | At9 | At10

2.8.2

2 2
2 2
/kmvh | vikm/h | Avimis| At/s | @ mid Fi/N
92~84 83 8/36 | t1 2.222/t1 2.222DIW /t1
84~76 80 2-t1 | 2.222/(t2-t) | 2.222DIWI(t2-t1)
76~68 72 t3-12 | 2.222(13-12) | 2.222DIWI(t3-12)
68~60 64 t4-13 | 2.222/ (14-t3) | 2.222DIWI(t4-t3)
60~52 56 514 | 2.222(15-t4) | 2.222DIWI(t5-t4)
52~44 48 65 | 2.222/(16-t5) | 2.222DIWI(t6-t5)
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44~36 40 t7-t6 | 2.222/ (17-16) | 2.222DIWI (t7-6)
36~28 32 187 | 2.222/ (18-t7) | 2.222DIWI (t8-t7)
28~20 24 tO-18 | 2.222/ (19-18) | 2.222DIWI(t9-18)
20~12 16 t10-t9 | 2.222/ (t10-t9) | 2.222DIWI(t10-t9)
2.8.3

1 88km/h

PLHPgs Frgex Ves  0.05432DIW/t1 kW
10

2 80kmvh

PLHPg, FrgoX Veo 0.04938x DIW/ (t2-t1) kW
11

3 72km/h

PLHP;, 0.04444x DIW/ (t3-t2) kW
12

4 64km/h

PLHPg 0.03951x DIW/ ( t4-t3) kW
13

5 56km/h

PLHPss 0.03457x DIW/ ( t5-t4) kW
14

6 48km/h

PLHP,s 0.02963x DIW/ ( t6-t5) kW
15

7 40km/h

PLHP4, 0.02469x DIW/ ( t7-t6) kW
16

8 32km/h

PLHPs;, 0.01975x DIW/ ( t8-t7) kW
17

9 24km/h

PLHP, 0.01481x DIW/ ( t9-t8) kW
18

10 16km/h

PLHPys 0.00988x DIW/ ( t10-t9) kW
19
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2 10 2 19
PLHPvx 0.00061728vxx DIW/Atx kW

20
PLHPvx vk KW v 88 80 72 64 56 48 40 32
24 16km/h Aty Vx VX 1 s DIW
2.8.4
2 20
DIW 907.2kg
2 21
PLHPvx 0.56vx /Atx kW
21
PLHPvx  vx KW v 88 80 72 64 56 48 40 32
24 16km/h Aty Vx  Vx 1 S
DIW 1452.8kg
2 22
PLHPvx 0.897vx /Atx kW 2
22
2.9 PLHP
1 92km/h
96km/h 96km/h
2 12km/h
4km/h
3

Imph 1.61km/h
IHP  PLHP

Imph 1.61km/h
Imph 1.61km/h
4 LUG DOWN

2.10
2.10.1 CCDT
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P
T
T X w
2 23
T Nm o radls P kW
dtszz
&
24
& rad/s?
oo _I _ _1000P
J wxJ
25
J kgm?
48 48
3.6r J 3.6r 0.5\]
COPTasern = | & =~ 15005 |, ™% = Tooomr®
64 64 r
36r 36r
0.5J
CCDT joumin = W (st - ng)
27
J DIW
2 28
r m
DIW x (V2 — V2
CCDTSka/h = ( = 48)
2000 x (IHP + PLHP,)
29
DIW x (V4 —V5)
CCDT40km/h = = =
2000x (IHP+ PLHP,;)
30
2.10.2
1 LUG DOWN
88 72 km/h
80km/h  64km/h
64 48 km/h 48 32 km/h
1 48 32 km/h

75

P IHP PLHP4
w

2 23
(v2, - Vi) 2

X
60 80 kmvh

72 56 km/h
32 16 kmh

1000P

26



2 LUG DOWN ASM LUG DOWN
LUG DOWN ASM
64 48 km/h 48 32 km/h
2 40 180 kw
1 IHP  18kW 48km/h - 32km/h 2.35s
53km/h  48km/h 0.93s
18.0kW 53km/h
48 km/h
CCDT
4.0kW
40 180 kw 6.0 130 kwW
3 GB3847 2005
1 90 10 km/h
2 10 40 kw IHP, 1./
Vi Vo
2,2
CcCDT, . = DIW x (v; —V;)
=5 2000x(IHP,,, +PLHP,., )
2 2
PLHP 3
9 10 km/h PLHP PLHR, ../
IHF)(V1+V2)/2
100kmvh
4
LUG DOWN
5
1
N CCDT 7 ” BAR
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97
If either the measured 30-20mph coast down time or 20-10 mph is outside the window
bounded by Calculated Coast-down Time (CCDT) (seconds) + 7 , then it shall be locked
out for official inspection purposes until recalibration allows a passing value.
2

‘ CCDT +4 ”
CCDT + 7

4 LUG
DOWN

5 BAR 97

Acceptance Criteria: The difference for each reading from the weight shall not exceed
1% of full scale.

2.12
1
2 3
CCD T = 2oo[c)>|:\(/ |XH(;>/Xi +_ ;fli_l—ll)Px ) 2
31
DIW kg Vx X
m/s Vvx 1 X 1 m/s IHP X
kKW PLHPy X km/h kW
2
BAR 97
3
2 31 BAR 97
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DIW=907.2kg 2000 Ibs

v km/h
kw 1ls 2s 3s

80.5 3.7 2.562 2.562

78.8 4.4 1.985 4.547

77.2 51 1.678 6.225

75.6 5.9 1.420 7.645

74.0 6.6 1.242 8.887

724 14 1.084 9.971 1.084

70.8 5.9 1.329 11.300 2413

69.2 14 1.035 12.335 3.448

67.6 8.8 0.850 13.185 4.298

66.0 10.3 0.709 13.894 5.007

64.4 11.8 0.604 14.498 5.611

62.8 13.2 0.558 15.056 6.169

61.1 14.7 0.459 15.516 6.629 0.459
59.5 154 0.427 15.942 7.056 0.886
57.9 16.2 0.395 16.337 7.450 1.280
56.3 16.9 0.368 16.705 7.818 1.648
54.7 17.6 0.343 17.048 8.161 1991
53.1 18.4 0.318 17.366 8.480 2.310
51.5 17.6 0.323 17.689 8.802 2.632
49.9 16.9 0.325 18.014 9.128 2.958
48.3 16.2 0.328 18.343 9.456 3.286
46.7 154 0.334 18.677 9.790 3.620
45.1 14.7 0.358 19.035 10.148 3.978
434 13.2 0.361 19.396 10.509

41.8 11.8 0.389 19.785 10.899

40.2 10.3 0.428 20.213 11.327

38.6 11.0 0.385 20.598 11.712

37.0 11.8 0.344 20.942 12.056

354 12,5 0.310 21.252 12.366

33.8 13.2 0.280 21.538 12.646

32.2 12.5 0.281 21.813 12.927
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30.6 11.8 0.283 22.096 13.210
29.0 11.0 0.287 22.383 13.497
27.4 10.3 0.307 22.690 13.804
25.7 8.8 0.317 23.007 14.121
24.1 7.4 0.353 23.360 14.473
225 8.1 0.300 23.660 14.773
20.9 8.8 0.256 23.916 15.029
19.3 8.1 0.256 24.172 15.285
17.7 7.4 0.256 24.428 15.541
16.1 6.6 0.260 24.688
14.5 59 0.260 24.948
12.9 51 0.266 25.214
11.3 44 0.267 25.481
9.7 3.7 0.285 25.766
8.0

DIW=1452.8kg 3200 Ibs
km/h

kW ls 2s 3s

80.5 3.7 4.100 4.100
78.8 4.4 3.178 1.277
77.2 5.1 2.684 9.961
75.6 59 2.272 12.233
74.0 6.6 1.987 14.220
724 1.4 1.734 15.954 1.734
70.8 59 2.126 18.081 3.860
69.2 7.4 1.656 19.737 5.516
67.6 8.8 1.360 21.097 6.877
66.0 10.3 1.134 22.232 8.011
64.4 11.8 0.966 23.197 8.977
62.8 13.2 0.894 24.091 9.871
61.1 14.7 0.735 24.826 10.606 0.735
59.5 15.4 0.683 25.509 11.289 1.418
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57.9 16.2 0.632 26.141 11.920 2.050
56.3 16.9 0.589 26.729 12.589 2.638
54.7 17.6 0.549 27.278 13.058 3.187
531 18.4 0.510 27.787 13.567 3.696
515 17.6 0.517 28.304 14.083 4213
49.9 16.9 0.522 28.824 14.604 4,733
48.3 16.2 0.526 29.350 15.129 5.259
46.7 154 0.534 29.884 15.663 5.793
45.1 14.7 0.574 30.457 16.237 6.373
434 13.2 0.579 31.035 16.815
41.8 11.8 0.624 31.658 17.438
40.2 10.3 0.685 32.343 18.123
38.6 11.0 0.616 32.959 18.739
37.0 11.8 0.550 33.509 19.289
354 12.5 0.496 34.005 19.785
33.8 13.2 0.448 34.453 20.233
32.2 125 0.450 34.903 20.683
30.6 11.8 0.453 35.356 21.135
29.0 11.0 0.459 35.815 21.595
274 10.3 0.491 36.306 22.085
25.7 8.8 0.507 36.813 22.592
24.1 1.4 0.565 37.377 23.157
225 8.1 0.48 37.857 23.637
20.9 8.8 0.410 38.267 24.046

19.3 8.1 0.410 38.676 24.455

17.7 14 0.410 39.085 24.865

16.1 6.6 0.416 39.500

14.5 59 0.416 39.917

12.9 51 0.426 40.342

11.3 4.4 0.427 40.769

9.7 3.7 0.456 41.225

8.0

4
2 5 2
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BAR 97

CCDT
2
5
DIW=907.2kg DIWZ
s 907.2kg
km/h km/h S (BAR 97 s
(GB ) ) (GB )
80.5 8.0 25.77 25.31 1.79 4,00 | 0.028394DIW
72.4 16.1 15.54 15.35 1.22 2.00 |0.017178DIW
61.1 43.4 3.98 3.92 1.51 3.00 |0.0043866 DIW
5 BAR 97
6
7 BAR 97

Acceptance Criteria: The time it takes the dynamometer to decelerate through the

above steps must fall within the follow tolerances.

Initial Speed Final Speed Nominal Time Tolerance
50.00 5.00 25.31 4.00%
45.00 10.00 15.35 2.00%
38.00 27.00 3.92 3.00%

8 2 3 2 4
2.13
1 BAR 97

1 km/h km/h

km/h

2 kW kW

2  BARY7 [b1] [c1] [c2] [c3]
BAR 97

81
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[bl]  [0] [c1] [c2] [c3]  [c]
3 [c3] BAR 97
The mean torgue output averaged over 300 milliseconds settles within either £ 2% of
the command load or 0.25 horsepower at [a] mph.
0.25hp 0.1838kW 183.8W [c3] 183.8/[a]x 3.6 661.76/[d]
4 [bl] [c1] [c2]

5
AF kN 300ms
«— ;
7/: =F == — ‘Q 1
/ — 2
\5
6
> t(9
t t1 B3 t
2 6
1. [c]] 2.1.02 3.0.98 4.1.05
5.09 6. 300ms t1 300ms t2 600ms t3
1 BAR 97

Acceptance Criteria: The dynamometer must respond to 90% of a torque step change
within 300 milliseconds. The mean settling time must be less than 600 milliseconds from the

initiation of the step change.
2 2 6
2.14
1
ASM
70km/h+ 1.0 km/h 56kW 120 kW
2

BAR 97
Acceptance Criteria: The power absorber shall be able to absorb, at 14mph+0.3mph, a
minimum of 25hpx0.25hp or 2.0%, which is greater, continuously both at the beginning and
at the end of the test. The absorber shall meet this specification for a steady-state test lasting
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at least five minutes, with three minutes between tests for atotal of 10 cycles.
2.15
1

3 BAR 97

Acceptance Criteria: Coast down times must be within +4% of the nominal time for
the 5 hp and 25hp coast downs, and +2% of the nominal time for the 15 hp setting. Nominal
values for the coast down times can be calculated from equation in § 2.5.7.2 of the BAR 97
specifications.

4
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3.1

3.2
3.2.1

3.2.2

75°C

LUG DOWN



2
3 “
4 13 ” 13
3.2.3
1 GB3847 2005 DB11/121 2003.
. 2003 A " “
400mm” DB11/121 2000
[2002]412
2
.2002.12
300mm
Sensors Inc. USER-MANUAL for Sensors' New generation Opacity Transducer

The probe should be inserted approximately 30 cm (~12 inch) into the tailpipe, unless
the design of the tailpipe does not allow this depth. In this case introduce the probe into the
tailpipe as far as possible being parallel to the exhaust gas stream. After inserting the probe,
fix the position of the probe with the clamp at the wall of the tailpipe.

) “ "

Ve, ;7 / 1/
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3 “ 0.05"

6 u " BAR97

1 In addition, one of the probe tips supplied with the analyzer shall be of the
traditional style meeting the following specifications:
a. flexible enough to extend into a 1.5-inch diameter exhaust pipe having a three-inch
radius, 45-degree bend 3 2 ;and
b. the flexible portion shall be constructed so that it is sealed to prevent any sample
dilution.
2 Manufactures shall also supply the analyzer with essentially straight probe tip (no
more than a 15° bend) meeting the following specifications:
a. made of either stainless steel, 3/16 inch outside diameter(O.D.) solid wall tubing,
which isreadily available; and
b. designed so that the connector between the removable probe tip and the rigid portion
of tubing is up inside the tailpipe at least three inches to reduce the effects of any leak that

might occur.
38.1
1
S 2
3
76.2 4
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1 2 3. 4
BAR 97
BAR 97
6
400mm”
3 3
/
1 2 3 il
3 3
1. 2. 3. 4,
7 GB3847 2005 DB11/121 2003 A
[2002]412
2
2002.12
400mm 500°C+40°C
5min
“ 600 °C 10min”
LUG DOWN
3
8 13
5 ”
9 13

10
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3.3

3.3.1
1
3000kg
5 8 kmh
LUG DOWN
2000kg
3000kg 3000kg
2
BAR 97
3.3.2
1
“ 600°C 10min”
2
1 400mm 600+ 40 °C BARY7 “
2 400mm
3 4
L 400 4
1 2 3
3 4
1 2. 3
400mm
3 600+ 40 °C “ 600+ 40
°’C 10 ”
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3.3.3

1
2 1]
3
34
341
3.4.2
1
430mm
430mm
2
3.4.3
1 GB3847 2005
[2002]412
2
2002.12 GB3847-1999
. 1999

k=—Lxloga—N)

L

100

0.52m™* "
400mm 100mm

LLUG DOWN

430mm
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430mm 31 N Kk 3
1
31 GB3847-1999 N Kk L 430mm
N(%) 10 20 30 40 50 60 70 80 90
k(m?) | 0106 | 0.225 | 0.360 | 0516 | 0.700 | 0.925 | 1.216 | 1.626 | 2.326
N 50 k 1.61 m* 3 1
2 1 N Kk 3
2
3 2 N k L 430mm
N(%) 10 20 30 40 50 60 70 80 90
k(m?) | 0245 | 0519 | 0.829 | 1.188 | 1.612 | 2.131 | 2.800 | 3.743 | 5.355
2 L 364mm
N Kk 3 3
3 N k L 364mm
N(%) 10 20 30 40 50 60 70 80 90
k(m?) | 0289 | 0.613 | 0.980 | 1.403 | 1.904 | 2517 | 3.308 | 4.422 | 6.326
3.4.4




2
3 5
1. 2.
8 9
3.45
1
0
O”
2 GB3847 1999
1
2
N 82.093%
3
3 GB3847 2005
com?
4
3.4.6
3.4.7

10.

4”

4 5 6 7 8

4 5. 6 7

11. 12. 13.
4
k 4
k 4
om?
550 570 nm

10Hz
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Sample rate. The smoke meter shall be capable of measuring the opacity of input smoke

sample at a minimum rate of 10 times per second.

Data communication. The smoke meter shall equip with data transfer facilities

compatible with the data communication protocol of the dynamometer control unit.

3.4.8

3.4.9

0.1%

3.4.10

+ 0.05m?

3.4.11

3.4.12

10Hz

30 Cn

k>3m?

1ms

92

735Pa’

45Hz

0.001 m?*

k<3m?

+ 0.07m™Y”



2 735Pa
3.4.13

75°C

3.4.14
‘ 20C 3
15°C 0

2800 3250 K

3.4.15

LUG DOWN

3.4.16

EIS

EIS
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75°C



3.5
3.5.1

3.5.2

2002.12
3.5.3
1

“ 2
4 ”
4
2
15
1 ”
10
1
[13 1 ”
24 12 15 0.02m*
1
0.02m*
[2002]412
2
[13 3 ”
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24 13

3.54
1 24 11

2 GB3847 2005
3.5.5

2 4 2 5
U, U, Y2
3 2
K 1.24K
Ka 0.715K

1.24/0.715 1.734
3.5.6

LUG DOWN ?
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G3.6.3

LUG DOWN

30 50 70

U, U,
2 6
Y1

3
LUG DOWN

90

2Ky



2 15 3 3

UPL LPL 2rs 2sxt, x.l+= 2sx 2.145x ‘/1+1—15:4.433
n

1 Teo Tio EIS
2 GB3847 2005 G3.7.1

n 10Hz n 100

0.05m*” 1.1%

3.5.9

2 GB3847 2005 G L

No Lo
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2.4

14

I+



4 GB3847 2005

[2002]412
2 . 2002.12
k=—Tin@-N
L 100
3 4
k=——Ina- o)
L, 100
3 5
3 4
L
N
AT 3
0 5 NO
In(l—ﬁ)
6
5 GB3847 2005 ‘
20 80 "
3 6
2 L
3 2 GB3847 2005
L 0.43m 3 4
3 4
0.519 1.188 2131 3.743
20 40 60 80
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4.1
1 " ”
2 " ”
LUG DOWN
3 13 ”
4.2 LUG DOWN
1
1 LUG DOWN
LUG DOWN
DOWN
2
" LUG DOWN
3 LUG DOWN
DOWN 3
2 13

LUG DOWN
LUG

“ LUG

? “ LUG DOWN
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43.1

“ " “ Windows NT

1 Windows NT/2000/XP

2 Windows

LUG DOWN Windows
NT/2000/XP
Windows
Windows
3 /
/ Windows
Windows NT/2000/XP /
Windows

Windows NT/2000/XP

4 Windows NT/2000/XP

Windows NT/2000/XP

5
4.3.2

1 [13 ”

2
433

99

2000

XP

Windows



2 km/h

4.3.4
¢ LUG DOWN

4.4

Windows
2

4.5
45.1

r/min

LUG DOWN

100

L/s

LUG DOWN



VID

VID

101

VID

VID



4.6

4.7

7 ] M

LUG DOWN
LUG DOWN
LUG DOWN
VID
VID
VID
VID
[2002]412

VID modem IBM-PC
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LUG DOWN
LUG

” LUG DOWN

LUG DOWN

LUG DOWN

VID

“ modem
MS-DOS ASCII
“ modem "



4.8
4.8.1

4.8.2

4.8.3
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4.9
49.1

LUG DOWN

10

IGBT

48 32 km/h

2 48 32 km/h

1 48 32 km/h

53km/h
53km/h

3 48 32 km/h
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48 km/h

10°C

I+

LUG DOWN

32 km/h

I+

10

105

km/h



411

412

30 90

4.13
4.13.1

1 LUG DOWN

50
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70

ASM



ASM
17 km/h
40km/h  25km/h LUG DOWN
48 km/h 48 32 km/h
2

4.13.2

48 32 km/h 33

ASM
64
ASM 16km/h
/ CCDT
“ LUG DOWN ”
/
/
70km/h 64km/h

70km/h

40 180 kw
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IHP

18.0kW
ACDT
4.0kW LUG DOWN
6.0 13.0 kW
ASM
“ LUG DOWN
? ASM ‘
LUG DOWN PLHP

IHP
VelMaxHp
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4.15

10

“ LUG DOWN

“ LUG DOWN
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LUG DOWN
4.19
4.19.1

110
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4.19.2

GB3847 2005

4.19.3
1
DIW
DOWN

3 DIW
32 km/h

DIW
4.19.4

4.19.5

DIW

DIW

11

DIW

DIwW

LUG

48



4.19.6

4.20

4.21
4.21.1

16

LUG DOWN

LUG DOWN

100 365

12

36500



5 1] ” VI D

4.21.2 LUG DOWN

1 LUG DOWN

/ / [EIS

4 VelMaxHp
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10

4.21.4
1
LUG DOWN
2 1] ”

LUG DOWN

kw k N

VelMaxHp ne

5 LUG DOWN
2 ”
6 LUG DOWN

BASM

VelMaxHp
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km/h

kPa

rpm



4.21.5

4 LUGDOWN
4.21.6
1 i ”

ASM

4.22
LUG DOWN

4.22.1

GB3847 2005

ASM

LUG DOWN
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4.22.3

4.22.4

4.22.6

‘ LUG DOWN

LUG DOWN

LUG DOWN
LUG DOWN ?
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4.22.7

17



5 LUG DOWN

51
1 “ LUG DOWN
LUG DOWN
2 “ LUG DOWN
5.2
LUG DOWN
/
53
54
1 LUG DOWN LUG DOWN
1 LUGDOWN
2 LUGDOWN
3 LUGDOWN
4
5
6 /
LUG DOWN
2 LUG DOWN
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