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Hybrid Snowmobile Design
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Appendix A

% PSAT 6.1 - Powertrain System Analysis Toolkit

M=1[X]

File Simulation Setup PSAT-PRO Units Matlab  Help
Simulation Import Data @ Data Analysis 3‘ mArgc;r,ch_ﬂ'
Load Results Select Resufts: Selected Result Set: Details:
From Simulation Simulation # 1 (Load) MHame Simulation # 1 (Load) System Efficiency 21163 %
Simulation # 2 (Load) Configuration cony_2wd_au Fuel Eco. Gas Equiv.  25.5219 miledga...
From Test Simulation # 3 (Load) Strategy build: p_cony_conso + b_cony + s_stf_au_veh_sccel_sp... || Elec. Consumption -0.35662 himile:
Compare Mode | |[7] Simuistion # 4 (Load Simulstion Setup trip_EPA_combined SO Init 70 S
muation 4 {Load) Dt Fils CPSATYE! _splwisersialberthomeisave_simutcony_2w... || SOC Final BI67¢ %
Open Report < Y Results Irterval u] 237
i e ] stat [ 0
i End | 2137
Run 0
E ) Unit =
o8 [ Tels ket Recompute
1 W Imioe 4 il 1
L i ! L] d
Aszumptions Main Resutts Full Resutts Data & Graphics Energy Balance GREET
Description Unit Simulation # 1 (Load) Simulation # 2 (Load) Simulation # 3 (Load) Simulation # 4 (Load) |
Results Interval = 0- 2137 0- 2137 - 237 0-2137
Cycle distance mile 1761 17 .67 1767 1767
THERMAL INFORMATION
Engine
Fuel ecanormy milesgalian 2572 F3.m 3.2 345
Fuel economy gasoline equivalent milesgallan 2552 2965 25.09 31.02
Fuel mass ki 1.494 169 1.79 1.62
HC emizsions gfimile 1] a 1] ul
CO emiszions gfimile 1] o a ul
MO emissions gfimile 1] o 1] ul
ELECTRICAL INFORMATION
ESS
ESS Electric-only yhifimile -0.36 -16.09 -15492 55497
Initial ESS S0C % 70 70 70 70
Final ESS S0C i 69.67 7041 65.95 4625
ESS 2
ES52 Electric-only yhiimile a a a a
Total [ESS + ESS2)
Electric-only yhifimile -0.36 -16.09 -15492 55497
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Description
ENERGY SUMMARY
Energy loss accmech
Energy loss cpl
Energy loszs ghb
Energy loss fd
Energy loss wh
Eneriy loss veh
Energy loss ess
Energy loss ac
Energy losstc_gc
Energy loss accelec
W Energy loss eng
Energy lozs accmech
Energy loss tc_go
Energy loss go
Energy loss ess
Energy loss mc
Energy loss to_me
Energy loss fd
Energy loss wh
Eneriy loss veh
Energy loss po_accelec
Energy loss accelec
Energy loss aero
Energy loss drag
Energy loss grade
Total Energy los=s
Total Energy used @ wehicle
M Engine Fuel Energy Use
Fuel Cell Fuel Energy Use
Tatal Fuel Energy Use
ESS Met Energy Use (propel + regen)
ESS2 Met Energy Use (propel + regen)
Total Met Energy Use (propel + regen)
Combined Povwer Source Energy Use
Povvertrain Energy Use In @ wheel (wiregen)
Povvertrain Energy Use Out i@ wheel (wiregen)

B Percentage Braking Energy Recuperated &t Battery
Percentage Braking Energy Recuperated at Wheel

COMPOMENT AYERAGE EFFICIEMCIES
M Engine efficiency

Iotor efficiency

Motor efficiency during acceleration

Motor efficiency during deceleration

Generstor Efficiency

Transmizsion efficiency
OTHER INFORMATION

Engine

Weight Specific Fuel Consumption Gas Eg. (WSF

Mazs of fuel needed to travvel 320 miles
STATISTICS
Abzolute average difference on vehicle speeds

Percentage of the time the trace is missed by 2mph

Total time the trace iz mizsed by 2mph
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#RZ33333335335535333535333335353333333533833

FEEAAER

gallon! 00mileton
kg

Greagtest percentage deviation from the trace inmph %

At time
Absolute deviation from the trace
At time
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Simulation # 1 (Load) Simulstion # 2 (Fun)

29385
51452
28225
1851
2661.38
191236
593
=207
4.03
1454
169311 1255028
18693
21912
595 .06
268 .56
811 .05
183.38
414 97
35523
1917 .86
u]
41553
191236 1917 .86
1785.25 2186968
u] u]
2E589.45 2524291
1907 88 23348
22897 37 20006.35
u]
20006.35
27 42
u]
42
2290007 20010.55
2293943 2127503
4854 63 703556
u] 0.E9
u] 141
26.34 73
8828
883
o7 .26
115 9214
9477
1.88 1.34
35.22 2064
017 0.0y
012 u]
25 u]
11.35 1563
4533 1637
238 077
4533 196
#$ (5
# E " 7 #
3#
& #

Simulstion # 3 (Fun)

133904
207 .53
2233
516.55
365.2
g11
163.36
414 82
359523
1917 .66
0

41353
1917 .86
2186.96
0

26305 .81
2534 .42
21148.37
0
21148.37
§6.51

0

§6.51
2123518
2280876
7423 63
0E9

1.1

358
85.28
883
av.26
932

142
3242

0.or

1563
1637
077
196

Simulstion # 4 (Fun)

12831 .92
253247
186.99
406.75
360.65
G11.06
16337
414 .85
359523
1917 .66
0

41353
1917 .86
2186.96
0

25438 85
2334 .5
19127 .04
0

19127 .04
1423.09
0
142309
2055013
21652
5964.9
0E9

1.1

3303
85.28
883

av.26
93.54

1.289
29.32

0.or

1563
1637
077
196
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