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OUR TECHNICAL APPROACH

The Hybridization Factor (HF) is the ratio of the electric motor in comparison to the total

HMMWYV: SERIES CONFIGURATION

Simulation Methods

H2: SERIES CONFIGURATION

Simulation Methods

vehicle power. The optimum HF yields the highest fuel economy for the vehicle. In this 1) Constant Motor Power: 2) Varying Motor Power:: 1) Constant Motor Power: 2) Varying Motor Power::
IPRO, we utilized two different test methods for each of the series and parallel vehicle Engine and generator are scaled Motor power is changed between Engine and generator are scaled Motor power is changed between
configurations to determine the optimum hybridization factor. from 100% to 30% 60% and 140% from 100% to 30% 60% and 140%

in increments of 5% in increments of 5%

Fuel Economy Charts

in increments of 5% in increments of 5%

* For the H2 and HMMWV Parallel Configuration: Fuel Economy Charts & Results

- Method 1: Total Vehicle Power Constant
- Method 2: Internal Combustion Engine Power Constant

Fuel Economy Method 1 Fuel Economy Method 2 Fuel Economy Method 1 Fuel Economy Method 2
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Method 2 I HF 0-30 mph [0-50 mph| Max Speed City Highway | HF 0 -60 mph | 1/4 mile | Max Speed City Highway
Conventional 9.5s 27.8s 87.8mph 10.8 18.8 Conventional 9.8 s 17.9s 101.2 mph 9.6 13.8
Method 1 Hybrid Method 1 0.2 6.4s 17.9s 80.6mph 20.2 19.4 Hybrid Method 1 0.35 14.1s 19.6s 96.5 21.6 17.6
Parallel [—— Hybrid Method 2 0.05 7.0s 18.7s 80.7mph 19 20.5 Hybrid Method 2 0.2 31.6s 23.8s 12.2 .7 6.3
|: Method 2 Max Improvement 26.30% 35.60% -8% 87% 9% Max Improvement -44% -9.50% -5% 40.60% 54.30%
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Method 2 Both the performance and fuel economy of the hybridized HMMWYV M1097 A2 result Fuel economy of the hybridized Hummer H2 increased for method 1 and decreased

for method 2. Performance decreased for both methods when compared with
conventional values.

in high increase when compared with conventional values.

Parallel

I Hybrid Bus
I System

Note: The battery power is the least that could meet the UDDS cycle expressed
in number of battery modules.

HMMWYV: PARALLEL CONFIGURATION H2: PARALLEL CONFIGURATION

HYBRID BUS SYSTEM RESEARCH

Method of Simulation

Simulation Methods Simulation Methods

Varying Motor Power
The motor power was ranged from 0% to 70% of 150 kW in increments of 5%

1) Constant Total Power
Engine is scaled from 100% to 30%
and motor is scaled from 0% to 70%

2) Varying Motor Power
Motor is scaled from 0% to 70% in
increments of 5%, and engine kept

1) Constant Total Power
Engine is scaled from 100% to 30%
and motor is scaled from 0% to 70%

2) Constant Total Power
Engine is scaled from 100% to 30%
and motor is scaled from 0% to 70%

in increments of 5% Constant at 100% in increments of 5% in increments of 5%
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Conclusion: Conclusion: Conclusion:

Both the performance and fuel economy of Method 1 increased when compared with
conventional values. However only the performance, not the fuel economy, of Method

2 hybridized Parallel HMMWYV increased.

The change in performance of the hybridized H2, except max speed of method 2,
is negligible, while both methods dramatically increase fuel economy

The performance of the hybridized electric bus is
amplified greatly after incorporating an electric motor.

Optimum Hybridization Factor = 35%




