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Big Gains in Small 
Appliances: 
CEC Plug Load Project

California Energy Commission
Gavin Newsom, Governor

David Zabrowski, Vice President 
January 26, 2020

BIG 
Thank You!
to the Project 
Sponsors
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Plug Loads: More Common Than You Think

8 Million Plug Load Appliances operating in the US

Beverage
16%

Heating
22%

Other
21%

Holding
41%
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Project Scope
• Monitored equipment in 29 different kitchens 

Representing 22 Different Appliance Categories
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Same Appliance, Different Restaurant
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Waffle Iron Energy Profile Comparison

Project Findings
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Cafe

0
500

1000
1500
2000
2500
3000
3500
4000
4500

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

In
pu

t R
at

e 
(W

)

Time of Day (h)

Baseline Replacement



CEC Plug Load Project Results

MUFES 2020 – January 26, 2020 6

Induction Lab 
Testing

• Cooking energy efficiency test results were performed in accordance with ASTM F1521.
• Time to heat 20lbs of water from 70 to 200 deg F. 
• Efficiency determined by the energy to the pot and water over the total energy to the 

appliance.

Voltage 120V 120V 208V 208V 208V
Equipment 1 2 3 4 5
Power Per HOB 1.8kW 1.8kW 2.5 kW 3.5 kW 5 kW

Boil Efficiency 
(%)

82.9 82.0 87.8 90.3 90.4

20lb Boil Time* 
(min)

33.6 35.42 22.2 19.3 10.5

Conveyor Toasters

@ $0.15/kwh
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Sandwich Store Replacement
Input Rate Modulation

@ $0.15/kwh

Sandwich Store Replacement – Optimized 
Input Rate Modulation
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Panini 
Presses
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Sandwich Store

@ $0.15/kwh

Standard Panini Press
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Tech Company
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High Speed Microwave Panini Press
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Standard Panini vs. Microwave Panini
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Soup Wells

@ $0.15/kwh
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Café Soup Warmer

Heated Wells

@ $0.15/kwh



CEC Plug Load Project Results

MUFES 2020 – January 26, 2020 12

Wet Well at Sandwich Shop

@ $0.15/kwh
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Induction Well at Hotel

@ $0.15/kwh
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Heat Strips

@ $0.15/kwh
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4ft Heat Strip

ON 24 hrs / 7 days/week
NO indication of power ON (lamp) 
No power switch at unit.

@ $0.15/kwh
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Café – Cal Rod Heater 
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@ $0.15/kwh
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Café – Halogen Heaters

@ $0.15/kwh
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Coffee Brewers

@ $0.15/kwh
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Replacement at Small Sandwich Shop 
Activating Setback Mode 

0

500

1000

1500

2000

2500

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

In
pu

t R
at

e 
(W

)

Time of Day (h)

Baseline Replacement

@ $0.15/kwh
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Replacement
Same model, controlled with on/off timer

@ $0.15/kwh

Baseline vs Replacement

• Overnight idle energy is a substantial portion of total energy 
use 

• Energy savings modes without timers will have delay upon 
startup

• Controls work best with behavior-change based training
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Espresso Machines

@ $0.15/kwh

Café
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Espresso Machine Controlled with Internal Timer
Cut Energy Cost by 33%

@ $0.15/kwh
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Strongest 
Opportunities
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Purchase Your 
Equipment Wisely!

Not all appliances are the same.
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Key Takeaways

Small Energy 
Savings Add 

Up

Output and 
Consistency

Real World 
Applications

CEC Plug Load 
Project

Web Page
http://www.fishnick.com/cecplug/


