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Outline
• Objectives, approach and benefits
• Evolution of portable to embedded 

technology
• Potential energy savings
• Service Assistant portable technology
• Sentinel Embedded technology
• DSM programs and Title 24
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Objective: Better control of 
valuable resources

Electric power
Air conditioning 

service labor
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Approach: Measure and improve

• Monitor HVAC equipment performance
– When becoming inefficient
– When small problems are growing into big ones

• Dispatch the correct skilled service labor at 
the right time

• Track and feedback service effectiveness
– When training is needed
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Benefits

• More reliable HVAC equipment requiring 
less emergency service 

• More effective/productive service with 
better controlled cost

• Reduced annual kwh and peak kW 
electricity consumption
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Evolutionary process of tracking 
and improving performance

• Portable tools and handheld computers
– Service companies use to:

• Find service opportunities to sell
• Verify and communicate benefits of effective 

service to customers
• Track and improve effectiveness of service work

– Utilities use to:
• Track effectiveness of incentive programs
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Evolutionary process of tracking 
and improving performance

• Embedded sensors and remote monitoring
– Service companies use to:

• Provide more accurate diagnostics with objective 
information

• Service response when needed

– Utilities can use to:
• Incentivize for sustained and persistent savings
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Types of savings opportunities
• Short cycling problem –

significant reduction in 
peak kW

• Refrigeration cycle issues
– Undercharge
– Dirty coils

• Easy programmable 
thermostat corrections
– Continuous fan operations

• Economizer functioning

Savings can be significant
5,000 and 15,000 Annual kWh
Up to 1.00 kW per unit

But they are achievable over time 
Not a single point of contact



ACEEE / CEE
2007 National Symposium on Market Transformation

Annual kWh/ton savings
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Peak kW/ton savings
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Portable technology

$3,000 package of tools …
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Portable 
technology

… and support services.
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Portable technology
Measurements
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Portable technology
Performance Indices
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Portable technology
Diagnostics and Efficiency
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ACRx Sentinel™ 
RTU Monitoring System

Embedded PC RTU
module

RTU
module

RTU
moduleRTU

module

Internet 
Connection

Receiver Antenna
Transmitter Antenna

Costs: Starting at about $1,000 - $800 per unit and 
driven down with higher quantity and OEM integration
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ACRx Sentinel™
Installation

Installed on large Carrier commercial RTU

Sentinel™ modules – Cellular site interface, Thermostat and Compressor modules

Refrigerant pipe temperature Condensing temperature
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Web-based reports
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Comprehensive RTU monitoring
• Refrigeration cycles
• Economizer 

performance
– Energy savings
– IAQ

• Air handing unit
– Delivering required 

airflow

• Gas furnaces
– Combustion 

efficiency
– Safety

• Building and 
internal operating 
controls
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DSM and Title 24

• AirWatch program use Sentinel is 
deployment program providing persistent 
and sustainable savings

• Integrated unit curtailment for demand 
response programs.

• Qualified embedded monitoring and 
diagnostic system can qualify for Title 24 
compliance credits
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Conclusion

• Electric power and HVAC service resources 
can be better tracked and controlled with 
HVAC diagnostic systems

• Evolutionary technology from portable tools 
to embedded RTU monitoring

• Cost effective deployment in DSM 
programs and building codes (Title 24).
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