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There’s a lot of talk going around about energy 

savings, how to make our universities greener and 

more eco-friendly. But how is it done? 

HVAC contractors do their best. They can use various 

ways of detecting people in the rooms, and modify 

the control set-points to get the most efficient HVAC 

when it is needed. For instance, PIR sensors detect 

when a room is empty, or at least when no-one has 

moved significantly for a few minutes. Carbon 

dioxide sensors can detect the stale air from a lot of 

people in the room, and can ramp up the HVAC 

accordingly. Manual over-ride buttons can allow 

users to request more HVAC, especially out-of-hours. 

The problem with PIR sensors and carbon-dioxide 

(CO2) meters is that they are reactive, not predictive. 

You arrive in a hot stuffy room (or a chilly room, 

depending on where you are, and the season), and 

the PIR sensor turns the HVAC on. A little later, the 

CO2 sensor detects that a lot of people have been 

breathing, and turns the HVAC up. 

When you leave, the PIR eventually detects no 

recent movement, and can turn the HVAC off or 

down, and the CO2 sensor can turn the HVAC down 

when the stale air has cleared.  

But this is all scratching at the surface. What you 

really want is for your room to be at a comfortable 

temperature when you arrive, and to switch off 

when the room is not in use. Simple. 

But how can we achieve it, without the default 

action of running the HVAC all day, every day, with 

all the waste that goes with it? 

What is really needed is the ability to look ahead. 

Not predicting the long-term future, but a few 

minutes. If the system knows when people are going 

to be coming into a room, then it can turn the HVAC 

on just in time so that the room is comfortable, with 

fresh clean air, ready for when people arrive. 

Axiomatic Technology Ltd offer a solution based on 

automatically importing the university timetable into 

a server connected to the HVAC network using 

BACnet. Additionally, the use of automatic 

anonymous people counters mounted above room 

entrances means that the system knows how many 

people are in each room all the time. 

This has a number of key benefits. The system is 

called OTOVAC, Occupancy and Timetable-

Optimised HVAC. This means that the HVAC is 

optimised by occupancy – when people are in the 

room, and by the timetable – when people are 

expected in the room. OTOVAC delivers the two 

key requirements, namely a comfortable room when 

people arrive, and savings when no-one is there. 
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OTOVAC continually monitors the room 

schedule, and when it sees a booking coming up, 

turns on the HVAC for that room. It counts people 

in and out, and turns off the HVAC when the room 

is empty because everyone has left, or no-one 

showed up, or because the booking has ended 

(allowing a configurable grace time). 

OTOVAC also monitors if the HVAC has come on 

as a result of a manual over-ride (ie someone 

pushing a local button). Normally, this is 

implemented as running the HVAC for a couple of 

hours, or so. But if the room users leave after just 

half an hour, that leaves the HVAC running, and 

wasting power, for a further hour and a half. If 

OTOVAC sees that the HVAC has come in, then it 

takes control and cancels the over-ride. It then 

runs the HVAC until it counts everyone out. HVAC 

when you need it, and not when you don’t. 

This is all achieved in a vendor-independent way, 

which is one of the beauties of BACnet. The 

control and monitoring is done by a number of 

BACnet binary variables hosted in the HVAC 

controllers, which ensures maximum 

compatibility. All that the HVAC contractors need 

to do is a few straightforward changes to their 

program to incorporate these variables. It is all 

designed in such a way that should the people 

counters fail, or the OTOVAC server go offline, 

then the rooms will all be maintained in a 

comfortable state, but running the HVAC for 

longer, depending on what has failed.  

OTOVAC can also maintain the room occupancy as 

a BACnet variable, allowing the HVAC contractor 

to vary the HVAC power according to the actual 

occupancy of the room. 

Given the peoplecounting hardware, which 

incidentally only needs a single CAT5 PoE cable to 

each doorway, there are a number of other key 

benefits of the system. 

By comparing the actual occupancy of the rooms 

from the counters with the planned occupancy 

from the schedule, the Space Auditing System 

module can report on over-booking of space, (and 

wasted real-estate) so that the institution can 

address this, making more space available for 

everyone at no extra cost. Additionally, when 

planning a building refurbishment, you can make 

decisions about what room types and sizes are 

needed based on real facts, rather than inspired 

guesswork. 
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