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Agenda 

• Two Focus Areas 

– Compressor technologies 

– Smart, connected devices 

• DSM meets T&D 

• E3TNW.org 

 



HEAT PUMPS 
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Pump Water 
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Heat Pump Technology 

Japan 
Experience 

Next 
Generation 

HP  
Refrigerants  

Load Based 
testing 

Power Quality 
Assessments 

of HVAC 





Products Jack Callahan is Watching, 
Based on Japan Tour with 4 Mfrs 

1. Sanden Eco Cute CO2 residential split-
system HPWH 

2. Residential forced air inverter heat pump 
(Daikin/Goodman) 

3. Commercial/Industrial Eco Cute (air-to-air, 
and water-to-water)  

4. Mitsubishi Hyper Heat (100% Capacity 5 
degrees F) 

5. Packaged Ammonia/CO2 Supermarket 
Refrigeration 

6. Hybrid VRF / water loop fan coil 

7. CO2 refrigerant grocery display case 

8. Residential DHW / DHP combo unit  

9. Ammonia Heat Pump for commercial 
applications 
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Natural Refrigerants 

• EPA Proposed 
Rulemaking in Aug 
2014 would ban 
common refrigerants 
soon 

• EPRI is working to 
make sure 
replacement 
refrigerants are 
chosen for energy 
efficiency AND GWP 
 



Energy Management: Smart Connected 

Devices 
 Low cost, high resolution, real-time, large scale 

performance data. 

 Feedback used by manufacturers and providers for 

performance improvements. 
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Smart Connected Devices 

Uses of AMI 
Data 

Thermostats 
and RTU 

Controllers 

LEDs and 
Advanced 
Controls 

Non-Intrusive 
Load Monitoring 

Online access 
to field research 

results 





Other orgs and other technologies 

• Kiosks 

• Data Centers 

• Home audio devices 

• Induction Cooking 

• Power factor correction 

• Adjustable speed drives 

• TVs, Appliances, Streaming Media 

• Design of retail buildings 

• DC power for data centers and homes 

• Dryers 

• Aerators 

• Engine generator block heaters 

•  Secondary glazing for commercial 

• Drive/Motor/pump or fan packages 

• …… 

 

 



DEMAND SIDE IMPACTS ON THE 

GRID (EE’S IMPACT ON EES) 
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System Frequency  
during XLVII Super Bowl 
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Changing Nature of Electrical Loads 

400

420

440

460

480

500

520

540

560

-10 0 10 20 30 40

400

420

440

460

480

500

520

540

560

-10 0 10 20 30 40

Transmission voltage during a 
fault in an area with mainly 
resistive loads 

Transmission voltage during a 
fault in an area with high 
amount of residential air-
conditioning load 
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