A theatre's energy consumption will fall into one of the following
categories: heating and cooling systems, general plug-loads, show
loads, lighting, ventilation, hot water, server rooms, and lifts.

Knowing there is a finite number of categories makes it easier to spot
where energy’s used and decide how best to target sustainability
improvements.

Those improvements are of two types:

e Upgrading to more efficient equipment (for example, LED
lighting uses less energy to make the same amount of light;

modern boilers use less gas to produce the same amount of
heat).

e Upgrading controls, so you only deliver services where and
when they're needed (for example, timers, thermostats and
movement detectors can save you from lighting and heating
empty spaces).

You have to understand how your energy systems work. Some
theatres can afford professional facilities teams with a high degree of
expertise, and keep good records of services systems, maintenance,
and replacement. Others necessarily work with tighter budgets, and
may know far less about their buildings systems, how old they are and
how they work.

If there are gaps in knowledge, you may be able to fill them by talking
with the companies that inspect and maintain systems. You may be
able to commission condition surveys from them, or ask them to
provide a basic explanation. Utilities bills tell you how much energy
you're using. If you sub-meter different areas, you'll learn more about
how your energy use is distributed.

Chapter 8 gives more detail on gathering information.
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A Theatre’s Energy Consumption End-Uses
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Heating systems distribute heat from boilers either through radiators
filled with hot water, or by blowing warm air around the theatre (also
providing ventilation). Most auditoriums have air systems, while
dressing rooms and offices often use radiators.

Systems are more sustainable when they can work at lower
temperatures. That suggests a shift to underfloor heating, larger
radiators and fan-coil units in the ceiling (which draw in air from the
room, heat or cool it, and blow it out again). Lower temperature
systems waste less energy in distribution, and make it easier to work
with electric heat sources.

Theatres can reduce energy use by re-thinking the temperatures they
aim to maintain. Over time, audiences may become more tolerant of
occasional hotter or cooler days, as we all accept the realities of the
climate emergency.

Boilers, fired either by oil or gas, are the usual heat source for both
heating and hot water systems.
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Old boilers should be replaced. Modern ‘condensing’ boilers are
more efficient and use less fuel. It isn't worth changing them until they
reach the end of their lives. Once it's time to replace them, the most
common green alternative is a heat pump (see chapter 6), though
biomass boilers may work in rural areas. A switch to heat pumps does
have consequences, though, and they won't be right for all buildings.

Sometimes, the only option is like-for-like replacement with a fossil
fuel boiler. In that case, find a highly efficient model with a long
warranty and good service and maintenance support.

District Heating

One of the most effective ways of switching to a more efficient
heat source is to connect to a low-carbon ‘district heat
network’, if there's one in your area.

These are pipes in the ground carrying hot water that you can
use to heat your building, instead of a boiler. Benefits include
not only carbon but cost and space savings. If there are future
plans (usually put forward by local authorities) to develop a
heat network near you, then it's worth exploring.

Local authorities can often help with advice.
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Mechanical cooling, commonly referred to as “air conditioning”, is
often provided in auditoriums and foyers to keep temperatures down
in the summer. As with heating, the first step is to reduce the need for
mechanical cooling by improving insulation, and shading windows.

Air conditioning should be a last resort. When it really is needed,
temperature sensors, timers and occupancy detection can be
installed to minimise the use of energy.

To reduce energy, much can be achieved with natural cooling
methods such as circulating cool night-time air to bring auditorium
temperatures down before a show.

Hot water systems are typically fed from the main boiler plant, but can
also have their own local (“point of use”) electric source - which is
usually a more sustainable option. “Point of use” heaters remove peak
demand from the main boiler, reduce reliance on fossil fuels, and all
but eliminate the energy wasted as hot water is pumped around the
building. They can be installed either ad hoc during maintenance, or
as part of larger refurbishment projects.

They may not be right for larger theatres which need more hot water,
and might not have electrical capacity for multiple electric heaters. If

you have to stick with a centralised hot water system, an easy win is to
make sure all distribution pipes are lagged.

Mechanical ventilation is needed in windowless rooms (like many
toilets and basements) to give people enough air to breathe. It's
needed in most auditoriums, and the law requires it in toilets and
kitchens to remove smells. In newer buildings it’s likely that most
spaces, including foyers and offices, will be mechanically ventilated.

Mechanical ventilation always needs two components: fresh air is
pumped into the space, and exhaust air is pumped out of it.

The Theatre Green Book : Sustainable Buildings
Copyright © Buro Happold and Renew Culture. All rights reserved

Mechanical ventilation is often used to spread coolth and warmth as
part of the heating and air conditioning systems, by heating or
chilling the air before it's pumped into each room. Older systems
waste energy by exhausting heated air without 'reclaiming’ the heat.
To avoid energy loss, heat can be ‘reclaimed’ from the exhaust air and
reused to warm the fresh input air. CO, sensors can also be installed
to ensure the right amount of fresh air is pumped in to suit the current
occupancy levels, and to save you running ventilation systems when
they're not needed.

In auditoriums, ‘displacement’ systems (which blow in air beneath
seats, close to where the heat / coolth is needed) are far more
efficient than traditional systems, which try to blow heat or coolth
from the ceiling down to the seats.

Lighting is often a high proportion of a theatre's energy consumption.
A move to LED lighting throughout is a relatively simple switch.
Improving lighting controls is just as important. Automatic switches
with sensors for movement and daylight levels deliver significant
energy savings, particularly in little-used areas.

Anything that gets plugged in draws energy and contributes to
theatre's carbon footprint. That means computers, white goods, bar
fridges, fan blowers and heaters, communication devices (radio and
mobile phones), workshop tools, vending machines - and much else.
All those products publish energy data, so when purchasing new,
make sure you're buying as efficiently as possible. And replacing old
white goods (for example) can contribute significant savings - but
that's only worth doing if they're reaching the end of their lives.

Show loads will include things like lighting rigs, audio-visual systems,
special effects, communications. Managing them sustainably is
covered in the Theatre Green Book, Sustainable Productions.

No matter how efficient the kit you install, it will waste energy if it's on
unnecessarily - for example, if lighting burns all night or radiators
heat up empty rooms. Controls are key to any system within the
theatre and ensuring they are operating only when needed and to
the degree required is vital.

Installing the right controls for heating, cooling and lighting is
essential, and can generate significant savings without much cost or
disruption.

e Timers switch on systems for hours of operation, and make sure
they're switched off afterwards.

® Thermostats efficiently control temperatures during hours of
operation.

* Movement detectors switch off lighting in unoccupied rooms
and corridors.

e CO2 detectors make sure ventilation only runs when the air
quality is bad.

Once good controls are installed, it's important to keep managing
them. You'll find more information on building management in the
Theatre Green Book, Sustainable Operations.

Building Management Systems

Building Management Systems (BMS) control services
automatically. A good system should be simple to use, with
good user guides so that knowledge is not lost when people
leave. Well-designed, and operated by well-trained managers,
a good BMS can make sure a theatre runs as efficiently as
possible.

However, BMSs can be complicated, and require technical
knowledge to run them efficiently. Training staff and
simplifying controls helps manage your building sustainably.

See the Toolkit for more details.
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Neither the Theatre Green Book, nor its writers and sponsors, are liable for any damages
which may result indirectly or directly from applying or using the Theatre Green Book and
its contents. No warranty or guarantee is given or implied about the accuracy, reliability,
completeness or suitability of advice contained in the Theatre Green Book. It is offered in
good faith to help theatre-makers move towards more sustainable practice, but using the
contents is solely at the risk and responsibility of users.



