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Topics

Project tasks, organization, & support
Automobile exhaust (AETEG) system
System model
Test
Commercialization



Tasks
Phase 1

Design
Draft commercialization plan

Phase 2A
Build & bench test AETEG
Test AETEG in light truck
Verify the AETEG simulation

Phase 2B (if authorized)
Optimization
Commercialization plan
Application studies (current & quantum well TEG)



Support

New York State Energy Research and Development Authority
Project Funding – Joseph R. Wagner

Wind tunnel testing services of up to 2 weeks
Engineering services of up to 160 hours

Delphi Corporation

General Motors Corporation
Test Vehicle – 1999 GMC Sierra 1500

Senior Project Manager
Transportation Research

Department of Energy
John W. Fairbanks – Project Manager

Light Truck Clean Diesel Program



AETEG SYSTEM
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AETEG (330 W)
Thermoelectric generator
Shown without case







Hot sideCold side

Bus bar between couples

•Th design: 230 °C;  Tc design: 30 °C
•Max continuous: 250 °C;  Max intermittent: 400 °C
•Power (matched load): 19 W (2.53 V & 7.5 A)
•Efficiency: 4.5%



Assembled AETEG



PCU breadboard

Dr. Alex Kushch









SYSTEM MODEL



Tools & Components
Tools

MatLab® & Simulink®

ADVISOR 2002, NREL’s vehicle simulator

Components

TEG

Coolant system

Engine and exhaust

Electrical bus

Vehicle



Results 1
1 - 5 gpm



Diminishing return



TEST (plan in review now)



Test Truck
1999 Sierra 1500
GVW: 6200 lb
Wheel base: 143.5 in
Length: 227.7 in
Width: 78.5 in
Height: 71.2 in
Maximum power: 270 hp @ 5000 rpm
Displacement: 5.3 L



Objectives
Performance
Effects on truck systems
Effect of exhaust pipe insulation
Effect of pre-cooling coolant
Muffler effect
Verify simulation
Alternator efficiency



Test Plan
Test at Delphi Corporation, Lockport, NY, 
May 10 - May 23
Wind tunnels: dynamometers, extensive 
environment simulation capability
Benchmark test with no AETEG
Tests with AETEG



Configurations

Benchmark: no AETEG
AETEG: no exhaust insulation nor pre-
cool
AETEG: exhaust insulation, no pre-cool
AETEG: exhaust insulation and pre-cool



Runs @ Configuration

Idle, 30 mph, 50 mph, 70 mph 
Three tunnel inlet temperatures
Three electrical loads
Perhaps different powers at each speed

Urban driving cycle
Highway driving cycle
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Exhaust Inlet & Coolant Tap Temperatures vs. Speed

Texhinlet = 0.0133 S2 + 2.4738 S + 312.06

Ttap = -0.0135 S + 88.252
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Market Study

Fleet vehicles: promising for after-
market AETEG



Map to High-volume Production
Tasks

Detailed product spec.: technical & commercial
Build & Test proof-of-concept unit
Obtain funding
Mfg location
Sourcing plan (sufficient material & sources?)
Complete production design integrating into 
vehicles’ architecture
Build & test prototype units



Production…2

Design manufacturing system
Service plan
Tool & equipment specifications
Build production tools & equipment
Pilot samples and mfg process 
validation
Customer approval & start production



Production…3

Duration: about two years
Finance: $1.7-$2.0 million



END




