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“Our customers are 
driven by a genuine 
desire to save energy 
and improve food 
safety; we are able 
to do both with one 
solution.” 
Dan Clarke 
CEO of Small Box Energy

Tackling Critical Issues for Restaurants 
and Convenience Stores

Improving Operational Efficiency
Restaurants and convenience stores typically operate on a slim margin, so the 
prospect of reducing overall costs while increasing efficiency is of great interest.  
With this in mind, Intel and Small Box Energy address three critical industry issues 
with an energy management solution that helps:

• Reduce overall energy consumption
• Increase food safety through temperature monitoring and automation 
• Lower maintenance costs through alarms and predictive analytics

Small Box Energy offers a verified solution that focuses on the source of the energy 
consumption—the equipment. The solution enables business owners and facility 
managers to cut energy consumption by as much as 30 percent1 through more 
effective equipment monitoring and control. Small Box Energy uses the Intel® IoT 
Platform to store and analyze equipment data, and ultimately identify ways to 
increase operational efficiency.

Controlling Equipment Energy Costs 
For restaurants and convenience stores, refrigeration, lighting, and cooling equipment 
account for approximately 59 percent of their electric bill, as shown in Figure 1.2 The 
good news is, all of this equipment can be monitored and controlled to reduce overall 
energy consumption. For other small box retailers, lighting, and heating, ventilation, 
and air conditioning (HVAC) are the largest contributing factors to their energy bill, with 
lighting equating to as much as 20 percent of their costs.3 

Small Box Energy utilizes the Intel® IoT Platform to provide a solution that  
addresses energy efficiency, food safety, and equipment maintenance.

Figure 1. Typical energy use for restaurants
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Day of Week Thursday Friday Saturday

Shift 5a–3p 5a–3p 5a–3p 5a–3p 5a–3p 5a–3p

Management Initials

Required

Thermometer calibrated  
(Ice slush/32°F)

Yes/No

Salad Bar ambient air 
temperature

34°F– 
40°F

40.4
AVG

41.3
AVG

42.8
AVG

40.6
AVG

41.0
AVG

42.3
AVG

Milk Machine or Server 
Reach-in #2 air temp.

34°F– 
40°F

28.1
42

34.0
39.7

34.3
41.6

34.1
44.4

34.4
41.9

30.9
45.3

Server Reach-in #1 
ambient air temperature

34°F– 
40°F

36.2
AVG

36.2
AVG

37.3
AVG

36.8
AVG

36.3
AVG

36.5
AVG

Reduce Overall Energy Consumption 
For restaurants and convenience stores with long operating 
hours, energy is typically considered to be a fixed and 
uncontrollable cost. However, significant energy savings 
are possible with quick and easy solutions, like replacing 
incandescent light bulbs with LED bulbs, using occupancy 
sensors to turn off systems when rooms are vacant, and 
implementing operational practices focused on conservation. 
The Small Box Energy platform—chameleon*—provides 
monitoring and control capabilities to advance these simple 
initiatives into viewable results:

Power metering
Keep tabs on your energy usage with per-day and 7-day 
average and peak demand usage. Incentivize employees and 
store operators to curb their energy usage, which can be 
clearly visible and documented using chameleon. 

HVAC control
Minimize costly temperature excursions by automating 
temperature settings based on operational hours and 
comfort level for each store. Give employees limited override 
capabilities, typically ±2 degrees, with the thermostats 
automatically resetting 30 to 60 minutes after the override. 
Authorized personnel can make unrestricted temperature 
changes via chameleon cloud or by using one of the Small Box 
Energy apps for iOS or Android. HVAC control has been shown 
to reduce energy consumption by as much as 20 percent.4 

Lighting control 
Prevent energy waste through automatic control of lighting. 
Exterior lighting is normally controlled per dusk/dawn settings, 
whereas interior lighting is typically based on operational 
hours and zones (e.g., restaurant kitchen, dining). Lighting 
automation has been shown to reduce energy consumption  
by up to 30 percent.5  

Refrigeration monitoring and control
Save energy used by walk-in coolers and freezers with 
adaptive controls that learn about your equipment in order 
to decrease the number of defrost cycles by up to 70 percent 
and reduce heating strip temperature.6 Fan utilization is also 
improved for total energy savings of as much as 40 percent.7

Increase Food Safety through Temperature 
Monitoring and Automation 
Food safety is critical for restaurants, and failure to take it 
seriously could put an operator in the headlines. It is also 
a concern for convenience stores that sell refrigerated and 
ready-to-eat food, especially those stores that are changing 
their business models to integrate quick-service restaurants or 
wish to become premier food service providers. 

Temperature monitoring
Ensure refrigeration temperatures are compliant and get 
alerts about equipment malfunction before it impacts food to 
be served or in storage. This includes reach-in refrigeration 
in convenience stores, cafeterias, and restaurants (e.g., prep 
units and salad bars). The chameleon platform monitors 
refrigeration equipment temperatures and sends alarms to 
instantly notify managers to remove food from a potentially 
dangerous situation. 

Food probes
Use select wireless probes to confirm raw and cooked food 
are at the proper temperature (Figure 2), as outlined by the 
U.S. Food and Drug Administration (FDA) and local health 
service agencies. The food probes support up to 100 profiles, 
automatically stores temperature data, sends alarms when 
food temperature is out of compliance, and alerts managers 
when deadlines for temperature probing have been missed. 
For easier reporting, Small Box Energy takes the data and 
inserts it into a default hazard analysis and critical control 
points (HACCP) report or user-provided corporate template. 

Record keeping
Chronicle refrigeration temperatures to satisfy regulations, 
and defend disputes against consumers who claim illness from 
a visit and seek damages. The chameleon platform makes it 
easier for operators to collect accurate and certifiable data, as 
well as use the data to improve operational practices. 

Figure 2. Sample food temperature checklist
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Lower Maintenance Costs through Predictive 
Analytics 
For restaurants and convenience stores, failure of HVAC 
systems, refrigeration, or other equipment can result in lost 
customers, spoiled food (costing thousands of dollars), or other 
expensive problems. The potential loss from equipment failure 
drives operators to schedule routine preventive maintenance 
(PM), at which time service engineers run diagnostics, grease 
parts, and swap out components that wear down, whether 
they need to be replaced or not.

An alternative is to implement predictive maintenance for key 
equipment to eliminate downtime and costs for unnecessary parts 
and emergency repair visits. The chameleon platform analyzes 
historic trends and real-time data to identify unusual equipment 
wear, vibration, or performance loss, and alerts operations teams to 
perform maintenance before an imminent failure occurs. 

Refrigeration
Actively monitor reach-in refrigeration units using wireless 
temperature sensors that help identify when equipment 
performance drops significantly—an indication that 
maintenance is required.

HVAC
Temperature sensors in discharge air vents are used to verify 
whether an HVAC unit is working properly or trending toward 
failure. Use the data to determine if one of the HVAC units is 
malfunctioning but its poor performance is being compensated 
by the other HVAC units. Determine if one HVAC is running all 
day, possibly indicating the systems are imbalanced.

Solution Overview 
The Small Box Energy chameleon platform integrates all 
the critical systems for maximum energy savings, quick data 
visibility, and alarm access. Intelligent controls, schedules, 
and optimized set-points assure equipment only runs when 
desired, thereby reducing overall energy consumption and 
maintenance costs, and extending equipment life. This 
capability helps improve energy and asset efficiency for 
restaurants, convenience stores, and retailers with extended 
hours and equipment running for 16 or more hours.

Solution components
Figure 3 shows how the energy management solution uses a 
variety of devices (e.g., sensors, controllers, and thermostats) 
together with an energy submeter that fits on the power panel. 
These components interface to the chameleon web server, 
featuring the Intel® Quark™ SoC X1021. In addition to Wind 
River Linux* and Intel® Security software, chameleon offers an 
option to support networks based on fieldbus protocols, 3G, 
Wi-Fi, and ZigBee* wireless communication.

The web server gathers, filters, and secures device data before 
sending it to the chameleon cloud-based application, which 
performs data analytics. This IoT-based architecture is able 
to verify, secure, and send the trusted data to the cloud. In 
turn, Small Box Energy is able to bring the next level of data 
analytics to their customers more quickly.
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Figure 3. Example energy management solution
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Key solution features 
Small Box Energy’s reporting and analytics systems help 
operators optimize facility and equipment performance. Key 
features are: 

• Store-to-store energy consumption comparisons
 ‐ Includes normalization for temperate days and square 
footage

 ‐ Indicates which stores have above-normal maintenance 
tickets

 ‐ Identifies locations with most temperature overrides
 ‐ Calculates the energy cost for temperature overrides

• Food safety reporting and comparison (when installed)
• Historical data available for management review 
• Alerts when equipment is running at or over limits or 

inefficiently

Main Solution Benefits 
The chameleon energy management solution for restaurants 
and convenience stores is exceptional in many ways, including:

Diverse capabilities
The solution addresses three important issues: energy 
efficiency, food safety through temperature monitoring, and 
equipment maintenance. 

No up-front infrastructure costs 
Customers are cash positive month one because Small Box 
Energy charges a monthly subscription fee, which stays the 
same through the life of the contract, ranging from $150 to 
$350 per month, with no capital equipment or install charges. 
The subscription fee is based on actual equipment monitored 
or controlled and, in most cases, is less than the total amount 
of energy saved by the system. For example, Small Box Energy 
has measured energy savings for quick-service restaurants in 
the range of $266 to $1,227 per month.8 

Solution tuning
Small Box Energy engineers tune the system over a two-
week period to ensure the solution is properly configured and 
working to its full potential.

Periodic meetings
Customers can meet with their Small Box Energy account 
manager on a monthly or quarterly basis to review energy 
savings and equipment predictive maintenance information, 
and to develop action plans.

Easy to use
The user interface allows small box retailers to quickly access 
real-time, historical, and other necessary data using any 
standard browser or the provided mobile application. This 
gives users a very quick insight into their operations. Alarms 
for equipment failure are sent via text message and email to 
defined users so they can react quickly to any problems. 

Summary
Restaurants and convenience stores face similar challenges 
with respect to long hours, high energy demand, food safety 
regulations, and the need to keep equipment running reliably. 
Small Box Energy’s chameleon platform takes advantage of 
Intel® technologies to adapt to your equipment and processes. 
The solution helps reduce energy consumption with no 
up-front infrastructure cost, increases food safety through 
temperature monitoring, and sends alerts when equipment 
requires maintenance. The cost savings enabled by this 
solution can significantly impact profitability for restaurants 
and convenience stores.

About Small Box Energy
Small Box Energy is the market leader for energy management 
solutions (EMS) for restaurants and convenience stores using 
chameleon. This system consists of hardware and software 
used to monitor and control critical refrigeration, lighting, 
and HVAC equipment. It reduces energy consumption by as 
much as 30 percent,9 maintenance expenses by 20 percent,10 

and improves food safety through temperature monitoring 
and automation. The company’s subscription-only pricing 
model allows single units, franchisees, ownership groups, and 
corporate brands to place chameleon into locations with no 
up-front costs or large capital expenditures. 

Visit smallboxenergy.com.

To learn about smart building solutions from Intel, visit 
intel.com/iot/smartbuilding.

1. Based on pre- and post-installation energy measurements at Small Box Energy customer sites.
2. SDG&E: http://www.sdge.com/business/restaurants-and-food-service. 
3. U.S. Energy Information Administration, “Commercial Building Energy Consumption,” Table 6, http://www.eia.gov/consumption/commercial/reports/2012/energyusage/index.cfm.
4. Based on pre- and post-installation energy measurements at Small Box Energy customer sites. Data collected in Phoenix, Arizona, in 2015.
5. Based on pre- and post-installation energy measurements at Small Box Energy customer sites. Data collected in Tucson, AZ in 2015.
6. Based on pre- and post-installation energy measurements at Small Box Energy customer sites. Data collected in Quebec, CA in 2012.
7. Based on pre- and post-installation energy measurements at Small Box Energy customer sites. Data collected in Tucson, AZ in 2015.
8.  Based on pre- and post-installation energy measurements at Small Box Energy customer sites. Measurements of pre- and post-installation energy usage includes four stores in Arizona in 

2015 and a QSR chain store in Delaware over 2014–2016. 
9. Based on pre- and post-installation energy measurements at Small Box Energy customer sites. Data collected in Tennessee in 2014.
10. Based on pre- and post-installation energy measurements at Small Box Energy customer sites. Data collected in Phoenix in 2014.
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