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Introduction to Sensors, Inc.
• Founded 1969
• Nearly 40 years in emissions analysis
• Multiple international patents on emissions measurement 

technology
• Over 260 000 OEM Inspection and Maintenance• Over 260,000 OEM Inspection and Maintenance 

gas/smoke analyzers installed world-wide
• World leader for Portable Emissions Measurement 

Systems (SEMTECH);  Approximately 170 systems 
delivered to date

• 90 employees; 4 offices world wide• 90 employees; 4 offices world-wide
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PEMS
• Portable Emissions Measurement System

– Evolved from EPA ROVER Conceptual ideao ed o O Co cep ua dea
– Need for a laboratory grade analyzer capable 

of measuring emissions on the roadg
• Non-road engines and difficult applications
• Eliminate the need to remove and replace engine
• Improve inventory accuracy
• Less expensive method of performing PLT and 

certification testing for manufacturer’s of recordcertification testing for manufacturer s of record
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REAL WORLD RESULTS
• Laboratory

T t C t ll d
• PEMS

R l ld diti• Temperature Controlled
• Humidity Controlled
• Dynamometer controlled
• Special Fuel

• Real world conditions:
• Wind/ Rain/Terrain
• Rugged construction
• Portable and flexible

• Certified Driver
• FTP Test cycle
• Dilution tunnel
• Expensive to implement

• Total Vehicle test
• Less expensive to purchase and 

install
• Less expensive to maintain and staff• Expensive to implement

• Expensive to run
• Expensive to maintain
• Subject to scheduling possible long 

i

Less expensive to maintain and staff
• Allows portability from cell to cell
• Multiple tests per day possible
• Data available quickly

P i f d ll fwaits
• Stationary testing limits capabilities

• Post processing of data allows for 
“what if’s”

• Real world fuel properties 
• Ship to various locations world‐wide
• Alternate fuels and Hybrid testing
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Fuel Economy Testing

EPA Smartway Transportation Tests

ChallengeX DOE academic competition

E CAR DOE d i titiEcoCAR DOE academic competition

HTUF drive cycle development Partner

Motorweek fuel economy studyMotorweek fuel economy study

Alternate fuels evaluation studies: 

Argonne National Laboratoryg y

National Renewable Energy Laboratory

Michigan Technological University
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SEMTECH
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Installations
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On-Road Diesel Applications
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Buses
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SEMTECH 
Measurement 
Technologies

• Heated Flame Ionization Detector (FID) andHeated Flame Ionization Detector (FID) and 
Sample System for THC

• Non-dispersive Infra-red (NDIR) spectroscopy for 
CO and CO2CO and CO2 

• Non-dispersive Ultra-violet (NDUV) spectroscopy 
for NO and NO2 (simultaneous)

• Electrochemical O2
• All Technologies are approved for Certification 

by EPA and comply with CFR40 Part 1065by EPA and comply with CFR40 Part 1065
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Typical SEMTECH
Test Display
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SEMTECH EFM
Exhaust Mass FlowExhaust Mass Flow 

Meter
• Volumetric flow meter based on the multi-point 

averaging Pitot-tube principle
• Four ΔP sensors operating in parallel ranging from• Four ΔP sensors operating in parallel ranging from 

0.1” H20 to 50 “H20 full scale
• Automated Zeroing of sensors at fixed intervalsg
• Backpurge capability to clean pressure ports/lines
• Flow tube all Stainless steel construction capable 

f i 700 Cof measuring over 700 C 
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SEMTECH Performance

• Laboratory measurement accuracy under real-
world conditions

• Capable of testing both gasoline and diesel 
engines

• Proven over wide environmental operating 
t t h k & ib tirange: temperature, pressure, shock & vibration

• The only participant in the EMA/EPA/CARB 
PEMS Meas rement Allo ance ProgramPEMS Measurement Allowance Program
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Conclusions
• SEMTECH-Ds is fully compliant with CFR 1065, 

Subpart J for Portable Emissions Measurement 
SystemsSystems

• On-road testing by customers proved highly 
beneficial for engine development and validationbeneficial for engine development and validation

• On-road testing is equally beneficial for 
development and validation of after-treatment 
d idevices

• Exhaust flowmeter is required to ensure 
compliance to regulatory emissions standardscompliance to regulatory emissions standards
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