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G2 mode 
number Engine speed 1 

Observed 
torque 

(percent) 2 

Weighting 
factors 

2 ................................. Maximum test speed ............................................................................ 75 0.20 
3 ................................. Maximum test speed ............................................................................ 50 0.29 
4 ................................. Maximum test speed ............................................................................ 25 0.30 
5 ................................. Maximum test speed ............................................................................ 10 0.07 
6 ................................. Idle ........................................................................................................ 0 0.05 

1 Speed terms are defined in 40 CFR part 1065. 
2 The percent torque is relative to the maximum torque at the commanded test speed. 

(b) The following duty cycle applies for ramped-modal testing of variable-speed engines 
with maximum power below 19 kW: 

RMC 
mode 

Time in 
mode 

(seconds) 
Engine speed 1,3 Torque 

(percent) 2,3 

1a Steady-state ........................ 41 Warm Idle ......................................................... 0. 
1b Transition ............................. 20 Linear transition ............................................... Linear transition. 
2a Steady-state ........................ 135 Maximum Test Speed ...................................... 100. 
2b Transition ............................. 20 Maximum Test Speed ...................................... Linear transition. 
3a Steady-state ........................ 112 Maximum Test Speed ...................................... 10. 
3b Transition ............................. 20 Maximum Test Speed ...................................... Linear transition. 
4a Steady-state ........................ 337 Maximum Test Speed ...................................... 75. 
4b Transition ............................. 20 Maximum Test Speed ...................................... Linear transition. 
5a Steady-state ........................ 518 Maximum Test Speed ...................................... 25. 
5b Transition ............................. 20 Maximum Test Speed ...................................... Linear transition. 
6a Steady-state ........................ 494 Maximum Test Speed ...................................... 50. 
6b Transition ............................. 20 Linear transition ............................................... Linear transition. 
7 Steady-state .......................... 43 Warm Idle ......................................................... 0. 

1 Speed terms are defined in 40 CFR part 1065. 
2 The percent torque is relative to the maximum torque at the commanded engine speed. 
3 Advance from one mode to the next within a 20-second transition phase. During the transition phase, command a linear pro-

gression from the torque setting of the current mode to the torque setting of the next mode, and simultaneously command a simi-
lar linear progression for engine speed if there is a change in speed setting. 

EFFECTIVE DATE NOTE: At 73 FR 37243, June 30, 2008, Appendix III to Part 1039 was removed, 
effective July 7, 2008. 

APPENDIX IV TO PART 1039—STEADY-STATE DUTY CYCLES FOR VARIABLE-SPEED 
ENGINES WITH MAXIMUM POWER AT OR ABOVE 19 KW] 

(a) The following duty cycle applies for discrete-mode testing of variable-speed engines 
with maximum power at or above 19 kW: 

C1 mode 
number Engine speed 1 

Observed 
torque 

(percent) 2 

Weighting 
factors 

1 ................................. Maximum test speed ............................................................................ 100 0.15 
2 ................................. Maximum test speed ............................................................................ 75 0.15 
3 ................................. Maximum test speed ............................................................................ 50 0.15 
4 ................................. Maximum test speed ............................................................................ 10 0.10 
5 ................................. Intermediate test speed ........................................................................ 100 0.10 
6 ................................. Intermediate test speed ........................................................................ 75 0.10 
7 ................................. Intermediate test speed ........................................................................ 50 0.10 
8 ................................. Idle ........................................................................................................ 0 0.15 

1 Speed terms are defined in 40 CFR part 1065. 
2 The percent torque is relative to the maximum torque at the commanded test speed. 

(b) The following duty cycle applies for ramped-modal testing of variable-speed engines 
with maximum power at or above 19 kW: 

RMC Mode 
Time in 
mode 

(seconds) 

Engine 
speed 1,3 

Torque 
(percent) 2,3 

1a Steady-state ........................ 126 Warm Idle ......................................................... 0. 
1b Transition ............................. 20 Linear Transition 2 ............................................ Linear Transition. 
2a Steady-state ........................ 159 Intermediate Speed .......................................... 100. 
2b Transition ............................. 20 Intermediate Speed .......................................... Linear Transition. 
3a Steady-state ........................ 160 Intermediate Speed .......................................... 50. 
3b Transition ............................. 20 Intermediate Speed .......................................... Linear Transition. 
4a Steady-state ........................ 162 Intermediate Speed .......................................... 75. 
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RMC Mode 
Time in 
mode 

(seconds) 

Engine 
speed 1,3 

Torque 
(percent) 2,3 

4b Transition ............................. 20 Linear Transition .............................................. Linear Transition. 
5a Steady-state ........................ 246 Maximum Test Speed ...................................... 100. 
5b Transition ............................. 20 Maximum Test Speed ...................................... Linear Transition. 
6a Steady-state ........................ 164 Maximum Test Speed ...................................... 10. 
6b Transition ............................. 20 Maximum Test Speed ...................................... Linear Transition. 
7a Steady-state ........................ 248 Maximum Test Speed ...................................... 75. 
7b Transition ............................. 20 Maximum Test Speed ...................................... Linear Transition. 
8a Steady-state ........................ 247 Maximum Test Speed ...................................... 50. 
8b Transition ............................. 20 Linear Transition .............................................. Linear Transition. 
9 Steady-state .......................... 128 Warm Idle ......................................................... 0. 

1 Speed terms are defined in 40 CFR part 1065. 
2 The percent torque is relative to the maximum torque at the commanded engine speed. 
3 Advance from one mode to the next within a 20-second transition phase. During the transition phase, command a linear pro-

gression from the torque setting of the current mode to the torque setting of the next mode, and simultaneously command a simi-
lar linear progression for engine speed if there is a change in speed setting. 

EFFECTIVE DATE NOTE: At 73 FR 37243, June 
30, 2008, Appendix IV to Part 1039 was re-
moved, effective July 7, 2008. 

APPENDIX V TO PART 1039 [RESERVED] 

APPENDIX VI TO PART 1039—NONROAD 
COMPRESSION-IGNITION COMPOSITE 
TRANSIENT CYCLE 

Time(s) 
Normalized 

speed 
(percent) 

Normalized 
torque 

(percent)1 

1 ................................................. 0 0 
2 ................................................. 0 0 
3 ................................................. 0 0 
4 ................................................. 0 0 
5 ................................................. 0 0 
6 ................................................. 0 0 
7 ................................................. 0 0 
8 ................................................. 0 0 
9 ................................................. 0 0 
10 ............................................... 0 0 
11 ............................................... 0 0 
12 ............................................... 0 0 
13 ............................................... 0 0 
14 ............................................... 0 0 
15 ............................................... 0 0 
16 ............................................... 0 0 
17 ............................................... 0 0 
18 ............................................... 0 0 
19 ............................................... 0 0 
20 ............................................... 0 0 
21 ............................................... 0 0 
22 ............................................... 0 0 
23 ............................................... 0 0 
24 ............................................... 1 3 
25 ............................................... 1 3 
26 ............................................... 1 3 
27 ............................................... 1 3 
28 ............................................... 1 3 
29 ............................................... 1 3 
30 ............................................... 1 6 
31 ............................................... 1 6 
32 ............................................... 2 1 
33 ............................................... 4 13 
34 ............................................... 7 18 
35 ............................................... 9 21 
36 ............................................... 17 20 
37 ............................................... 33 42 
38 ............................................... 57 46 
39 ............................................... 44 33 
40 ............................................... 31 0 

Time(s) 
Normalized 

speed 
(percent) 

Normalized 
torque 

(percent)1 

41 ............................................... 22 27 
42 ............................................... 33 43 
43 ............................................... 80 49 
44 ............................................... 105 47 
45 ............................................... 98 70 
46 ............................................... 104 36 
47 ............................................... 104 65 
48 ............................................... 96 71 
49 ............................................... 101 62 
50 ............................................... 102 51 
51 ............................................... 102 50 
52 ............................................... 102 46 
53 ............................................... 102 41 
54 ............................................... 102 31 
55 ............................................... 89 2 
56 ............................................... 82 0 
57 ............................................... 47 1 
58 ............................................... 23 1 
59 ............................................... 1 3 
60 ............................................... 1 8 
61 ............................................... 1 3 
62 ............................................... 1 5 
63 ............................................... 1 6 
64 ............................................... 1 4 
65 ............................................... 1 4 
66 ............................................... 0 6 
67 ............................................... 1 4 
68 ............................................... 9 21 
69 ............................................... 25 56 
70 ............................................... 64 26 
71 ............................................... 60 31 
72 ............................................... 63 20 
73 ............................................... 62 24 
74 ............................................... 64 8 
75 ............................................... 58 44 
76 ............................................... 65 10 
77 ............................................... 65 12 
78 ............................................... 68 23 
79 ............................................... 69 30 
80 ............................................... 71 30 
81 ............................................... 74 15 
82 ............................................... 71 23 
83 ............................................... 73 20 
84 ............................................... 73 21 
85 ............................................... 73 19 
86 ............................................... 70 33 
87 ............................................... 70 34 
88 ............................................... 65 47 
89 ............................................... 66 47 
90 ............................................... 64 53 
91 ............................................... 65 45 
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