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The hospitality industry is embracing energy management as a way to compete and ultimately deliver the best value to their 
customers. Meanwhile, the balance between guest comfort and operational efficiency is becoming more challenging than ever 
before. Hotels are understanding that it’s impossible to obtain significant energy savings and an enhanced guest experience 
without accurately detecting occupancy in the guest room. A comprehensive occupancy sensing strategy is necessary to realize 
the full benefits of an energy management system. 
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In today’s marketplace, building automation is constantly evolving and it is important to keep 
abreast of the latest technology available to maximize energy savings. Particularly in hospitali-
ty, there is tremendous potential with new technologies, but there is also  a unique challenge to 
embrace new technologies with an utmost consideration of how they will impact the guest expe-
rience. 

Energy management, for example, has the potential to reduce guestroom HVAC usage by 20-
45%, which translates to a substantially lower energy bill, along with reduced HVAC maintenance, 
repairs and replacement costs.¹ In short, this is achieved by automatically adjusting the tempera-
ture setpoint in each guestroom that is not occupied throughout the day or unsold for any given 
night. 

Energy management systems (EMS) can also improve the guest experience and loyalty. In fact, a 
2012 TripAdvisor study showed that 62% of 1,300 surveyed U.S. travelers “often or always consid-
er the environment when choosing hotels, transportation and meals.” ²

Energy savings, reduced maintenance AND enhanced guest experience? Sounds like a no-brainer, 
right? The reality is that if not properly executed, energy management can often lead to a worse 
guest experience. For example, Kelly, front desk manager at the Sleep Inn and Suites in Milwau-
kee, has seen many occasions where guests complained at night because the EMS thermostat 
was not able to detect the guest once they were under the covers and sleeping. Kelly recalls “It 
would get too hot in the summer and too cold in the winter at night when the guest was sleeping.” 

In order to properly execute an EMS strategy, it’s necessary to properly plan a strategy that con-
siders the accuracy of the guestroom occupancy data as a top priority in order to enhance, not 
deteriorate, the overall guest experience. The good news is that EMS vendors have come a long 
way since the inception of guestroom EMS in the 90’s, now developing more comprehensive 
occupancy sensing solutions that are tailored specifically for the hospitality market to avoid alto-
gether issues that Kelly encountered.

“Hotels in general should all have some sort of energy management system. So anyone looking to 
save energy and cut down on utility bills is definitely going to benefit from the EcoSmart solution.”       

 - Stephen W., Regional Director of Engineering, Prominent Waikiki Beach Hotel
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¹ http://www.energycioinsights.com/vendor/article10/telkonet

² https://tripadvisor.mediaroom.com/US-in-the-news?item=30166
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Occupancy sensors such as PIR (Passive Infrared) have been used since the late 
70’s, with the first applications being building automation and lighting.³  Through-
out the next decades, the accuracy and availability of different types of occupan-
cy sensors have grown. 

Meanwhile, the share of smart homes and smart buildings has been growing as 
well, considering technology is becoming more widely available, affordable and 
compatible. As people are getting more familiar with this technology and are us-
ing it at home, it is not surprising that the intelligence of hotel rooms is becom-
ing a selling point, positively impacting a guest’s choice of hotel.

Industries such as Building Automation, Energy Management, Lighting and 
Security have been the driving force in the use of occupancy sensors. The North 
American demand for occupancy sensors is estimated at approximately $1 bil-
lion and expected to grow at a rate of approximately 20% across the next 5 years 
and therefore double by 2021.4

Occupancy Sensing Today
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³ http://www.kube.ch/downloads/pdf/kube_irs2paper.pdf
4 www.mordorintelligence.com

“As EMS implementations increase in many verticals, 
including hospitality, accurate occupancy detection is 
extremely important. Guest comfort is always a high 

priority and accurate data opens opportunities for 
more efficiencies, enhanced features and meaningful 
analytics. At SmartCon Solutions, technology imple-

mentation is our core business, and we have found 
that accurate occupancy data leads to a better overall 

experience for our hotel customers.“ 

- Dominick Calciano,
Principle at Smartcon Solutions 



Due to the near-guaranteed payback of guestroom 
EMS in hospitality, and the network of EMS sen-
sors that can be used for other applications such 
as lighting, EMS vendors usually take on the role of 
the platform integrator. This is why fully-integrated 
HVAC-R, lighting and guestroom technology plat-
forms are commonly referred to as BEMS (Building 
Energy Management System). 

In larger hotels buildings with existing Building 
Automation (BA) systems like Metasys or Tridium, 
it’s vital for the guest room BEMS to integrate with 

the larger mechanical systems. This integration 
is typically achieved at the server level via BAC-
net (Building Automation & Controls NETwork) or 
Modbus protocols. In smaller hotel buildings with 
no existing building automation, a single BEMS is 
capable of providing the energy management in the 
guest room along with the hotel common areas, 
depending on the EMS solution. 

Until recently, the safety and security solutions have 
worked alongside BEMS vendors, but they are using 
separate networks, separate sensors and some-

times even separate controls. The industry was re-
cently shaken up by the merger of two behemoths: 
Johnson Controls, which specializes in building au-
tomation and energy management and Tyco, which 
specializes in fire and security systems. As they like 
to say, “This merger brings together best-in-class 
product, technology and service capabilities across 
controls, fire, security, HVAC, power solutions and 
energy storage.” 5

The industry is far away from a state of full com-
patibility where you can combine devices from any 

brand with each other and with all platforms. To 
the contrary, most brands are not directly compat-
ible with each other. Suppliers tend to specialize 
on a vertical market rather than serving residential, 
commercial and industrial at once, and sometimes 
even specialize on a function (e.g. lighting or securi-
ty). Even within one vertical, for example hospitality, 
manufacturers and software providers are only 
slowly advancing compatibility and interoperability. 
However in some retrofit cases there are bridges 
and interfaces that can be used to make some 
brands compatible with others. 6

Building Automation Integration
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5 http://www.johnsoncontrols.com/merger
6 2017 CABA Forum, Industry session: Moving Interoperability Forward. 



Increased Guest Delight
Occupancy-based controls in hospitality envi-
ronments can actually add to guest comfort 
if implemented correctly. Picture yourself as a 
guest entering the room and it is already at the 
perfect temperature and humidity, comfortably 
lit, without the need to leave lights and HVAC on 
at all times. When you first enter your room, you 
may also be greeted with a welcome message 
displayed on the screen or surprised with your fa-

vorite music playing. A front desk check-in event 
could even trigger the HVAC to come on early, in 
this scenario, to ensure the room temperature 
is comfortable by the time the guest eventually 
enters the room. Guest comfort is an important 
aspect, as it helps the guests ‘buy in’ to the tech-
nology. 

Occupancy sensing also allows the hotel to have 
more visibility into the guestroom to help provide 

Benefits of Occupancy-Based Controls
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better service without compromising the guest’s 
privacy. For example, housekeeping and mainte-
nance personnel can use mobile apps to see if 
any given room is occupied to better plan their 
routes and avoid the awkward moment of enter-
ing a room when a guest is still present. Addition-
ally, maintenance will now have better visibility 
into the HVAC performance to better resolve 
issues before they turn into guest complaints.

Increased Energy Savings
Since hotel rooms tend to be the main source 
of energy wastage in a hotel, occupancy-based 
control and energy management systems have 
been developed to specifically address the need 
to save energy in hotel rooms. EMS vendors have 
reported that occupancy-based controls can 
provide 20-45% energy savings in a guestroom by 
automatically turning the HVAC, lighting and oth-
er devices down or off in absence of the guest, 
and also adjusting settings in unsold rooms 
which would be vacant by default. Some systems 
can even distinguish between guests and staff 
to save energy even when the room is occupied 
during cleaning or maintenance. 

Another benefit is that occupancy controls re-
duce peak demand. Hotel rooms are frequently 
unoccupied during afternoon hours when elec-
tricity demand is highest. By intelligently and 
automatically reducing peak loads, there is an 
opportunity to downsize central cooling systems 
for new installations in large hotels or during 
system replacements. Utility demand charges are 
also reduced. 7

“Occupancy sensing is especially important for 
minimizing unnecessary energy consumption 
by hotels, where large conference rooms may 
have hours or days when they are unoccupied 
and guest rooms may be empty between guests 
and when guests are gone for hours during their 
stays.  Controlling lighting and heating/air-condi-
tioning based on sensed occupancy provides an 
opportunity to significantly reduce energy con-
sumptions and costs.”

- Michael Brambley, Chief Scientist, 
Advanced Building Controls, Pacific Northwest 

National Laboratory

 
Increased Operational Efficiency
As mentioned above, occupancy-based controls 
can give the hotel staff more actionable data, 
such as which rooms are unoccupied and ready 
for cleaning or maintenance. Additionally, some 
occupancy-based EMS systems can distinguish 
between guest and staff occupant, which can 
also alert the hotel management of misuse of 
vacant rooms. 8 
 
The largest operational efficiency of occupan-
cy-based controls is the ability to reduce equip-
ment usage, whether HVACR or lighting. By 
reducing the usage of this equipment, benefits 
emerge such as: 
 •  prolonged lifetime
 •  reduced maintenance 
 •  reduced replacements
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“In a recent opportunity, Johnson Controls 
worked with a Marriott property to enable their 
frequent guests to specify their room comfort 
parameters before their arrival.  Upon check-in, 
their room would not merely take on a gener-
ic occupied state.  The desired conditions of 
temperature, humidity, lighting, etc. would be 
passed to the room controller for their custom 
comfort.” 

- Fran Jaeger, 
  Global Product Manager at Johnson Controls 7  https://energydesignresources.com/media/2618/EDR_eNews_068.pdf?tracked=true

8  http://www.saga.fi/security/pdf/Onity_tuotevalikoima.pdf



The most common occupancy sensor in use 
today is the PIR sensor. It provides a good 
basis for occupancy-based controls. To max-
imize reliability, energy savings and guest 
comfort, PIR sensors are combined with other 
sensor types such as door locks and light level 
sensors, and integrated with energy manage-
ment and property management systems 
as part of a more comprehensive occupan-
cy-based EMS system. 

Below you will find a brief summary of each 
individual occupancy-sensing technique em-
ployed in hospitality today. 
 
PIR 
PIR sensors are the most common motion 
sensor type used for occupancy-based control 
technology in hospitality, and also in general: It 
is estimated that PIR sensors are over 70%9 of 
all motion sensors when looking at all applica-
tions combined. 

PIR (passive infrared) sensors detect occu-
pancy by sensing the infrared radiated by the 
room’s occupants’, the infrared radiated by the 
unoccupied room itself, and measuring the 
differential between the two.10  Upon sensing 
whether someone is in the room or not, PIR 
sensors send a signal to the building controls, 
for example through the light switch to turn 
the lights on or off, through the thermostat to 
turn the HVAC on or off or change its setpoint, 
or to other equipment such as the TV, if de-
sired. 

For example, as part of the Amana Digismart 
kit, a PIR motion sensor transmits a signal 

to the thermostat indicating whether there is 
someone in the room, enabling the thermostat 
to automatically set back the PTAC tempera-
ture setting to a lower level when the room is 
empty. As a consequence of the automatic 
temperature setback, the PTAC can stay off 
for a longer period of time when the room is 
empty and therefore save energy. ¹¹ 

The quality of the PIR sensor matters. For 
example, some PIR sensors are more sensi-
tive than others and can detect presence of 
a sleeping guest, while others don’t have that 
sensitivity. To avoid false negatives and false 
positives it can also be combined with other 
sensors such as door contacts and light level 
sensors.

Door Contact Sensors
In occupancy-based control systems open-
ing and closing of doors are used as an 
additional indicator of occupancy. Also, they 
could be used to manage the HVAC system 
when balcony doors are left open by dis-
abling HVAC functionality when a door is 
left open for a pre-defined amount of time, 
typically 1 minute.

Magnetic door contacts essentially consist 
of a reed switch and a magnet – the reed 
switch is open by default and when the 
magnet is close enough, the reed switch 
closes. The closing of the switch can trigger 
the sensor to give a signal to the BEMS.¹² 
Most hotel rooms now have  door contact 
sensors. This sensor knows when the door 
has been opened and that there is now a 
person is in the room. It sends a wireless 

Common Occupancy Sensors Today
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“We had issues with our previous occupancy sensors. We’d get a lot 
of calls in the middle of the night, ‘I was asleep and my air conditioner 
turned off ’. EcoSmart occupancy sensors solve this problem: they are 
calibrated to extreme sensitivity, so sleeping guests are detected, oc-
cupancy readings are accurate and HVACs act accordingly. This prop-
erty uses the EcoAir’s built-in occupancy sensors, and in their larger 
rooms they added EcoSense occupancy sensors.”

- Stephen W., 
  Regional Director of Engineering, Prominent Waikiki Beach Hotel  9  https://www.technavio.com/report/global-sensors-occupancy-market

10  https://learn.adafruit.com/pir-passive-infrared-proximity-motion-sensor/how-pirs-work
     http://physics.stackexchange.com/questions/80983/how-does-infrared-relate-to-heat

¹¹  http://www.amana-ptac.com/products/digismart-accessories/occupancy-sensor 



signal to the HVAC unit telling it to turn on or 
change the settings and keep them that way 
until the door is opened again.   

An example of magnetic door sensors is 
Honeywell’s INNCOM S241 hotel room en-
trance switches. In combination with INNCOM 
E528 Thermostats, the door sensors are used 
to determine guestroom occupancy.¹³  Beth 
Wozniak, president of Honeywell ECC: “Energy 
and operational efficiency are key drivers for 
hotels, hospitals and educational institutions 
as they seek to reduce their energy costs 
while ensuring the comfort and security of 
their guests, patients or students”.14

Door contact sensors are common in the se-
curity industry to detect intruders.

Smart Door Locks
Beyond just door contact sensors, smart door 
locks will know from the information on the 
keycard, whether staff or guests enter a room. 
The energy management system is able to 
use that information to adjust default set-
tings for devices like lighting and HVAC in that 
room depending whether it’s staff or guests 
entering the room.15  The smart doorlock also 
replaces the need for the door contact sensor, 
mentioned above, by sending the BEMS “door 
open” or “door closed” messages. 

Additionally, companies such as Hilton and 
Starwood are even offering their guests the 
ability to check in and unlock their doors all 
through their mobile apps using Bluetooth 
wireless communication. Using keyless entry, 
these brands are lowering their labor costs 
while increasing guest satisfaction all by sav-
ing time otherwise spent at the front desk.16 

However, smart door locks are typically 
cost-prohibitive and don’t make financial 
sense if the only application is for occupancy 
sensing. 
 
Light Level Sensors
Because PIR sensors typically fail at night 
while the guest is sleeping, some EMS ven-
dors offer the option to use illumination data 
from a light sensor on the thermostat to 
augment the occupancy sensing algorithm. 
For example, when the overhead lights turn 
on suddenly at night, it’s a strong indication 
that a guest is now in the room, and the HVAC 
can be instructed to stay on all night since the 
PIR sensors may not be in the best position 
to detect motion in the bed while the guest is 
sleeping. 

Additionally, the light level sensors can com-
plement occupancy-based sensors by dim-
ming lights depending on outside contribution 
of light. In absence of occupancy, the light 
doesn’t need to stay on, which is known in the 
industry as “energy harvesting.” 

A 2008 report by Iain S. Walker and Alan K. 
Meier at the Lawrence Berkeley National Labo-
ratory referenced an experimental thermostat 
that was designed to adjust HVAC based on 
lighting levels.17

“Thermostats equipped with integrated light 
sensors were evaluated in 23 electric baseboard 
heated homes in New England.  These thermo-
stats used automate setbacks depending on 
light levels. Although there was a potential to 
save energy by automating the set-back, occu-
pants complained of light based interactions 

14 ¹² https://www.adafruit.com/product/375
¹³ https://www.inncom.com/catalog/energy-management/item/inncom-thermostat-2

¹4 http://www.evaluategroup.com/Universal/View.aspx?type=Story&id=383436
¹5 http://www.saga.fi/security/pdf/Onity_tuotevalikoima.pdf

¹6 c.eqcdn.com/telkonet/files/pages/product-lines/ecosmart/7-Trends-in-IoT-for-Hospitality.pdf
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that resulted in unintended consequences, for 
example, people who watched TV at lowlight lev-
els found that this initiated the setback.  Another 
issue was that bathrooms would be too cold in 
the morning.  These thermostats did not have 
automated clock setback and some occupants 
were disappointed to not have automated day-
time setback when they were not in the house.  
These occupant interactions indicate that inno-
vations such as these light sensitive setback 
thermostats are not appropriate for all users.”

- Iain S. Walker and Alan K. Meier, 
Lawrence Berkeley National Laboratory

Pressure sensors in the Bed
Alternatively, pressure sensors in the bed can 
ensure that a sleeping guest’s presence is 
noticed by the system, even though the guest 
is not moving much while asleep. Bam Labs’ 
mattress sensor for example takes the form 

of a thin, self-inflating mattress pad, like those 
popular with backpackers. A sensor at one 
corner of the pad tracks air-pressure fluctu-
ations caused by the tiny tremors caused by 
heartbeats or the more sizable shaking that 
occurs when someone turns over or gets out 
of bed. 

“Using it is as easy as going to bed, and all 
your data is made available through our Web 
services and apps,” says Richard Rifredi, 
president of Bam Labs, based in Los Gatos, 
California.18 

However, pressure sensors in the bed are only 
just emerging, while other sensor types are 
far more established. Additionally, pressure 
sensors are known to provide false occupan-
cy alarms when the guest leaves their heavy 
luggage on the bed as they commonly do. 
 

17 https://eetd.lbl.gov/sites/all/files/lbnl-938e_3.pdf
18 https://www.technologyreview.com/s/426073/sleep-sensor-hides-beneath-the-mattress/



Property Management System 
Integration
Integration of BEMS with the reservation sys-
tem enables the ability to more aggressively 
save energy in a room that is classified by 
the Property Management System (PMS) as 
“unsold.” 

Opera, a commonly used hotel management 
system easily integrates with reservation sys-
tems and also provides interfaces with most 
energy management systems. The Jumeirah 
Resorts & Hotels in Dubai, for example, uses 
“Presence/absence sensors promote energy 
efficiency; all of these functions are integrat-
ed into Oracle Opera’s property management 
system (PMS).” 19  

Outside of the traditional hotel business, 
another great example of integration of oc-
cupancy-based controls and the reservation 
system is the integration between the AirBNB 
booking service and the Vivint security/ home 
automation system. Vivint’s system settings 
– including security system and thermostat 
– are directly triggered by a reservation: Ther-
mostat settings are adjusted and a link with a 
code is sent to the guest to allow the guest to 
unlock the door at the time of arrival. 20

Although the PMS information can estimate 
which rooms are occupied based on reserva-
tion data, PMS by itself cannot conclusively 
indicate whether the guest room is occupied 
and only if it is sold or unsold. 
 
Key Cards
As typical with many European hotels, the 
guest’s keycard can be required to be stuck 
into a receptacle to turn lighting and other 
building services devices on. In theory, once 

the guest leaves the devices will be off. How-
ever, in practice it requires the guest’s inten-
tion and active participation. With guests 
usually having two keycards, they might de-
cide they will just leave the one keycard in 
when they leave, or they might just forget the 
keycard in the slot, which is why it is not a 
reliable way of detecting occupancy. 
 
CO2 Sensors
CO2 sensors can detect human presence as 
every human being exhales air with elevat-
ed CO2 levels. In 2011, Hawthorn Suites by 
Wyndham in Cedar Rapids, Iowa tested CO2 
sensors as a means to control their PTAC 
systems based on occupancy. CO2 sensors 
sense occupancy through the proxy of CO2 
levels.

The Hawthorn Suites management stated 
they achieved a stunning energy savings re-
sult using an on-site test of CO2 sensor based 
EcoManagement energy management solu-
tion by Ovation Network. 

‘I’ve heard people say that CO2 sensors are 
‘the best’’ says Armand Rabinowitz, Senior 
Director of Strategy and Workgroups at HTNG 
(Hotel Technology Next Generation) during 
a conversation at CABA’s 2017 Intelligent 
Buildings and Digital Home Forum. ‘However, 
combining various sensor types is better than 
relying on just one.’ 

CO2 sensors will not provide accurate occu-
pancy information by themselves due to the 
fact that it can take time for CO2 levels to 
change beyond the threshold when a guests 
enters the room. However, the CO2 sensors is 
ideal for detecting occupancy at night while 
the guest is sleeping.

Occupancy Sensing Improves Hospitality

16 ¹9 http://hospitalitytechnology.edgl.com/news/Technology-s-Role-at-Best-Reviewed-Hotels94601
²0 https://www.vivint.com/company/newsroom/press/Vivint-Smart-Home-Partners-with-Airbnb-to-Simplify-Hosting

²¹ http://hospitalitytechnology.edgl.com/news/Temp-Control-at-Half-the-Cost76026

“The idea of not using power in unoccupied rooms 
was exciting to Hawthorn Suites, particularly given 

the hotel’s focus on energy management.” ²¹

- Debra Walsh, General Manager, 
Hawthorn Suites by Wyndham (Cedar Rapids, Iowa)



Active IR 
Differently from PIR (passive infrared), IR (active in-
frared) sensors in addition to receiving infrared light 
also emit infrared beams.²²  When the IR beams are 
cut by an object, the sensor notices that and emits 
a signal to the controls to trigger the consequence 
(for example turn AC on). They are used commonly 
on garage doors in the residential sector to increase 
safety. Installation of active IR sensors is more 
complex. The other downside is the limited field of 
vision when there are obstructions in the room. 
 
Ultrasonic 
Ultrasonic sensors on the other hand can see 
through walls and other obstructions. Ultrasonic 
sensors detect the presence of people by sending 
out ultrasound waves into a space and measur-
ing the speed at which they return. They look for 

frequency changes caused by a moving person.  
That way, they can detect movement and occupan-
cy around corners and all across the hotel room, 
without blind spots. For example in a suite with a 
partial dividing wall between living and bedroom, 
one ultrasonic sensor could be enough to cover the 
entire space.  Therefore they are often used in com-
bination with PIR sensors, either as two separate 
devices or in form of a dual sensor.  

However, ultrasonic sensors also have limitations. 
They are relatively expensive and use a lot of pow-
er, therefore they cannot be battery-powered. The 
other challenge is that they are essentially motion 
sensors. 
 
Computer Vision / Imaging 
Imaging sensors using cameras can detect the 

identity of the moving object. This can help ensure 
that the lights are only ‘forcibly turned off’ and the 
HVAC is only set back when there really is no one 
in the room. For example, LGS Pixelview is a cam-
era-based occupancy sensor using a camera that is 
built into each light fixture.²³ 

Maulin Patel, General Manager for Intelligent Enter-
prises at Current, powered by GE, says “Precipitous 
drop in camera prices driven by proliferation of 
consumer electronic devices combined with ad-
vances in image processing algorithms are making 
object recognition, classification and tracking very 
cost-effective fueling the growth of people counting 
technology.  People counting sensors will transform 
the hospitality industry greatly benefiting the guests 
and owners – reducing energy costs, consumption 
and emissions, optimizing maintenance and opera-

tions, enhancing guest experience and satisfaction, 
and creating new value streams.” 

However, there are obvious privacy concerns with 
camera-based occupancy sensing. Guests will not 
appreciate being “spied on”, especially in the guest 
room. Sophisticated camera-based systems have 
the potential to recognize faces so that they can 
begin heating or cooling the room as soon as they 
detect the unique guest walking through the lobby, 
however this has not been attempted in practice. 
Patel emphasized the need for further research and 
development to address the privacy and security 
concerns to unleash the full potential of people 
counting technology.

Geolocation 
With the ubiquity of mobile devices, residential 

Non-Hospitality Occupancy Sensors
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²² http://www.hkvstar.com/technology-news/difference-between-pir-motion-sensor-and-infrared-beam-motion-sensor.html
²³ https://en.wikipedia.org/wiki/Occupancy_sensor
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smart home companies such as Nest 
and Ecobee now offer the ability to 
automatically adjust the home’s HVAC 
based on whether they are shown as 
Home or Away. Using mobile geolo-
cation data, similar to the data Yelp 
and Google Maps have access to, the 
smart home is able to optimize HVAC, 
lighting and security system settings.
 
The limitation to this technology is in-
herent in its dependency on the smart-
phone – there are still people who 
do not always carry a smartphones, 
and there are people who forget their 

smartphones in the room and do not 
go back for them as they don’t really 
need them on that day, and there are 
smartphones that run out of battery 
and remain off while they’re being 
charged. 

So to rely on the smart phone alone 
for occupancy-based controls in hotel 
rooms would not be 100% reliable, nor 
is relying on one single sensor type 
alone. Therefore, comprehensive occu-
pancy strategies are warranted. 

20

The EcoSmart Mobile App - EcoSmart by Telkonet

“Precipitous drop in camera prices driven by proliferation 
of consumer electronic devices combined with advances 

in image processing algorithms are making object rec-
ognition, classification and tracking very cost-effective 

fueling the growth of people counting technology.  People 
counting sensors will transform the hospitality industry 

greatly benefiting the guests and owners – reducing ener-
gy costs, consumption and emissions, optimizing main-

tenance and operations, enhancing guest experience and 
satisfaction, and creating new value streams.”

- Maulin Patel, General Manager 
for Intelligent Enterprises at Current, powered by GE.



“What got my attention initially was EcoSmart Recovery 
Time, a technology I thought was pretty smart. When 

there’s nobody in the room, the technology actually calcu-
lates how much time it will take to recover, and sets the 
temperature based on that calculation. With everybody 

else, you pick your set temperature and it may or may not 
be optimum.” 

 
- Sean F., Facilities Energy Coordinator, 

a Major North Carolina University

All occupancy sensors have their own unique limita-
tions, thus a more comprehensive occupancy sensing 
strategy should be planned in order to provide maxi-
mum energy savings and guest experience. 

For example, what happens if two guests walk in the 
guestroom and one walks out? If only the door con-
tact sensor was present, the BEMS wouldn’t know if 
there was still one person in the room or not. Or what 
if one guest walks in, walks past the PIR sensor in the 
entrance, then falls asleep? How does the PIR know if 
the person is coming or going? What if it’s infeasible 
to mount the PIR sensor in a location that sees all 
beds in its field of view? Is a door contact required?  

The nuances associated with occupancy sensing in 
guest rooms are unique to hotels, and thus a hospital-
ity-centric approach must be considered when decid-
ing which occupancy sensors to use and how many. 

PIR + Dynamic Setbacks
If the thermostat is mounted in an ideal location 
where the embedded PIR sensor is pointed at the 
beds, then the PIR may be sufficient for detecting 

occupancy. But for an added layer of guest comfort, 
many hotels are demanding a dynamic setback, such 
as EcoSmart’s “Recovery Time” feature, where the un-
occupied room is setback to a dynamic temperature, 
based on the unique room conditions. 

Most energy management systems use a tempera-
ture-based setback approach, otherwise known as 
“fixed setback,” meaning that they might turn up the 
temperature 10 degrees when the room is unoccupied. 
This often leads to an inconsistent guest experience: 
some guests may experience a 45 minute time period 
before the room cools to a comfortable temperature, 
where other rooms cool in just five minutes & lose en-
ergy savings potential. Instead, a time-based setback 
approach, or “dynamic setback” is typically desired, 
meaning that regardless of environmental factors 
(window open, leaks, HVAC performance, etc.), the 
room will return to the guest’s desired temperature 
within a specified amount of time.  

PIR + Door Contact
Honeywell Inncom is known for their occupan-
cy-sensing approach that relies on a door contact 

sensor and PIR sensor, typically embedded in the 
thermostat. In theory, this provides full coverage in 
the guest room. For example, if a guest were to walk 
past the thermostat-embedded PIR sensor, located in 
the entryway, the BEMS would know that the room is 
occupied until the door opens again. However what 
happens when two guest walks in, one guest goes 
to sleep and the other guest leaves the room? This 
would cause the BEMS to assume that the room is 
unoccupied. 

For that among other reasons, it’s common practice 
to mount the PIR sensor wherever it can “see” all beds 
in the guest room, whether it’s embedded within a 
thermostat or a standalone PIR sensor. If that’s not 
possible, then a schedule-based approach should be 
applied as well.

Door contact sensors are also commonly used on ex-
terior-facing doors to limit HVAC usage whenever the 
door is opened for a pre-defined amount of time, such 
as one minute, regardless of occupancy in the room. 
Thermostats with LCD displays, such as Telkonet’s 
EcoTouch, are capable of displaying a message such 

as “Close balcony door to resume HVAC operation” 
on-screen to better inform the guest. 
 
PIR + Schedule 
On the other hand, Verdant uses their “Night Occu-
pancy” feature to ensure guest comfort at night. Ver-
dant’s hotel thermostat will not turn off heating and 
air-conditioning at night while guests are asleep, even 
if occupancy is not detected. 24 

This approach ensures maximum guest comfort, and 
a lower overall cost since a door sensor is not neces-
sarily needed, however this approach leaves money 
on the table by running the HVAC at night in all rooms, 
even those that are unsold. The downside would be 
lessened by integrating with a PMS system to condi-
tion only the “sold” rooms at night, however Verdant 
does not support PMS integration today. 
 
PIR + Door Lock 
One way to ensure full coverage while being fiscally 
responsible is to plan the EMS upgrade at the same 
time as upgrading the door locks. Many modern hotel 
door locks, such as Onity, KABA and ASSA ABLOY, are 
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capable of communicating with the guest room 
thermostat to send “open” or “closed” messages 
to achieve the same result as a door contact 
sensor without the added cost. 25  

The primary purpose of the new smart locks is 
advanced access control, but they can use the 
same Zigbee-based M2M (machine-to-machine) 
network to communicate with the front desk’s 
web application that the thermostats use. This 
means that a hotel can install both smart locks 
and thermostats on just one ZigBee network 
instead of two. 

Another benefit of integrating with door locks 
with the energy management system is the 
ability to understand who is entering the room: 
guest or staff. For maximum energy savings 
and guest comfort, the HVAC doesn’t need to 
be running when the room is being cleaned or 
maintenanced between guests. SALTO and other 
competing door lock manufacturers are able 
to distinguish between guest and staff keys. 
Additionally, with new technologies like SALTO’s 
JustIn technology, guests are now even able 
to unlock the door from their personal smart-
phones using Bluetooth. 26
 
PIR + PMS 
For additional energy savings, hotels will want to 
tie their PMS reservation system into the BEMS 
system. With PIR only, the BEMS treats all un-
occupied rooms the same. But with reservation 
information, the BEMS treats the “unsold” rooms 
much more aggressively than the “sold” rooms. 
For example, Telkonet’s EcoSmart EMS platform 
has integrated with over 15 of the top PMS sys-
tems, such as Opera, Galaxy and Fosse. 

Typically this means that the room temperature 
might drift four degrees while the guest is at din-
ner, compared to the room next door that drifts 
14 degrees until it is reserved through the PMS. 
Additionally, if the hotel employed demand-sav-
ings strategies, the system could automatically 
curtail HVAC usage in only the unsold rooms, 
without impacting any other paying guests. 
 
PIR + PMS + Door Contact 
The combination above, PIR + PMS, assumes 
that the PIR sensor is mounted in an ideal loca-
tion where it can see all of the beds in the guest 
room. By adding a door contact sensor or smart 
door lock, the comprehensive system is capable 
of achieving the maximum energy savings with 
the best guest experience possible. 
 
PIR + Ultrasonic 
Dual PIR & Ultrasonic sensors provide very good 
coverage due to the redundancy of occupan-
cy-information along with the ability to “see” past 
obstructions. The downside is that the dual sen-
sor requires more power than what a battery can 
reasonably provide today. This is why they are 
more common in lighting applications, where the 
unit is powered by line-voltage without running 
additional wires.
 
For example Lutron’s Maestro Dualtech is an 
in-wall sensor that uses both ultrasonic and PIR 
sensors for occupancy/vacancy detection and 
is more reliable than either an ultrasound sensor 
alone or a PIR sensor 27 alone. Wattstoppers 
also offers a dual sensor, which it claims to have 
“360 degrees of coverage.” 28
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Conclusion

Occupancy Sensing Improves Hospitality

As you can see, a comprehensive occupancy sensing strategy is necessary to realize the benefits 
of a BEMS system by providing more reliable data than using just one sensor type in isolation. The 
future of occupancy sensing is not more sensors, but smarter sensors via smarter software and 
integration. This helps with realization of greater energy savings, lowers deployment costs, increas-
es reliability and facilitates regular upgrades as technology advances, in order to stay at the cutting 
edge of energy savings and guest satisfaction potential. 

For more hotels to adopt an occupancy-based BEMS, they need proof that the system will not 
negatively impact guest comfort or put a strain on the staff, while assuming that it will yield the 
advertised energy savings over time. Industry veterans still have scars from the early days of occu-
pancy-based controls when the energy management systems struggled to detect sleeping guests at 
night, but technology has come a long way since then. That industry problem, and many others like 
it, have been solved since the early days. BEMS technology has reached a state of maturity, where 
the outcome is expected, the functionality is reliable and the investment continues to satisfy, but 
only if a suitable occupancy sensing strategy has been executed for each unique project.
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