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GUIDELINES FOR ENERGY EFFICIENCY IN THE
TOURISM SECTOR: STRATEGY, DESIGN, SYSTEMS
AND OPERATIONS APPROACH

The tourism sector is rapidly developing worldwide, to become a prominent
economic sector. With a percentage share of the real gross domestic product
(GDP) for the travel and tourism sector varying between 3.73 per cent in Kuwait
and 28.09 per cent in Lebanon, the sector forms an important economic driver
in the ESCWA region (see table 1).

Moreover, tourism has a
vested interest in maintaining
the quality of environment,
as well as maintaining clean
and efficient utilization of
environmental resources
that are critical for successful
tourism.  Therefore,  the
tourism business needs to
reduce the use of resources
and the production of waste
and emission through a
cohesive range of design and
environmental measures,
including actions for good
energy management, which
makes it possible to incur
profit and reduce the threat
on the environment.
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Table1. Travel and Tourism Economic Data

Thousands

Country Million US$ Percentage of Jobs US$ Million Percentage
Bahrain 1,761.4 12.06 50.4 1,511.0 6.45
Egypt 26,763.3 14.95 2,882.3 12,223.7 478
Iraq - = = - -
Jordan 3,977.6 18.27 302.2 3,051.4 4.94
Kuwait 5,615.0 3.73 70.6 622.3 0.90
Lebanon 7,776.7 28.09 439.6 6,814.6 3.00
Oman 2,804.7 6.74 76.2 855.7 7.82
Palestine = = -- = -
Qatar 8,190.7 9.38 59.4 650.9 7.03
Saudi Arabia 27,246.8 7.16 589.8 5,437.9 6.16
The Sudan 4,521.3 7.11 3074 3025 1.97
Syrian Arab Republic 4,671.6 11.25 889.0 2,446.4 4.89
United Arab Emirates 48,660.9 20.25 583.6 22,732.0 2.81
Yemen 2,118.8 6.07 312.2 450.5 3.96
Source: World Travel & Tourism Council (WTTC), available at: www.wttc.com.
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Emissions from the tourism sector comes from its different subsectors
mainly air transport, car transport and accommodation (see figure 1). In this
document, the accommodation subsector is addressed.

Figure 1. Contribution of Various Tourism Elements to CO2 Emissions
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Source: “Climate Change and Tourism: Responding to Global Challenges’, World Tourism
Organization and the United Nations Environment Programme, 2008.

Since energy systems are an integral element of the design, construction
and operation of all kinds of tourist facilities, the appropriate design and
management of energy systems, particularly for efficient energy use, emissions
and pollution reduction, and effective management of local resources, are of
prime importance in promoting sustainable tourism development. In addition,
systems that are designed, installed, or operated improperly can ruin the area’s
major tourist attraction: the environment. When the cost of energy and the
potentially devastating environmental impact of an ill-planned tourist facility
are added to the picture, the need for sound guidance on planning, designing,
constructing, and operating such facilities becomes clear.

It is due to the above described needs for promoting the awareness of
planners, developers, designers and operators of tourist facilities on issues
relevant to sustainable tourism development, and in line with its efforts to
promote more sustainable energy production and consumption patterns, that
ESCWA has prepared this document.

The primary objectives of this document are to help public and private
sector planners, developers and designers, as well as the management and
operating staff, in the tourism sector to conceptualize and recommend options
for energy systems, design and management, that minimize the consumption
of scarce energy resources and reduce the energy system’s environmental
impacts. However, the intent of this guide is not to steer the developer to a
specific design or technology options, but rather to provide an understanding
of the overall significance of the planning, design and management decisions.
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ENGAGE in the
“GREEN APPROACH”

On a practical level, environmental protection in the tourism industry will only
occur when the key stakeholders engage in the “Green Approach”.

The primary and base engagement should be made at the developer level. This
is because extra investment costs might be needed to cope with the sustainable
requirements. The developer might use his “Green Approach” as a tool in his
marketing strategy.

Once the engagement in the “Green Approach” has been taken, the designers
and engineers would provide the detailed engineering drawings and action
plans that need to be implemented to reach the strategic “Green Approach”.

At the operations level, managers and staff have a common engagement to
translate the strategies into operations. Managers should set the directives
to be followed and incentives to be sought. Staff should follow the directives
and report any “opportunity” that would enhance the energy efficiency and
sustainability.

On the other hand, guests’ awareness could be incorporated in the daily
operations as the guests form the last stage in the “Green Approach”
engagement.

Developers / Designers
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DEFINE the areas of
GREEN Intervention

As the engagement is done, the area of intervention has to be defined:

Technology:

» Define the energy sources technology:

» Fuel

» Grid electricity

» Own electricity generation based on fuel
Co-generation for electricity and heat
Renewable energy sources for water heating (solar, geothermal...)
Renewable energy sources for electricity generation (wind, solar, geothermal...)
Renewable energy sources for air conditioning (solar, geothermal...)

vvyyvyy

» Define the apparatus and equipment technologies:
» Energy efficient
» Energy savers
» Energy labeled
» Sensors and gadgets to “use as needed” equipment

» Define the energy management technology:
» Automated systems
» Computer driven systems

Building Envelop and Architecture:

o Adopt the LEED (Leadership in Energy and Environmental Design) green
building directives

e Integrate building and energy designs to minimize emissions

» Consider carefully the physical layout of the facility

» Set the goals for energy performance and consumption patterns

Operations:

o Reduce electrical and thermal peak loads where possible

« Define the energy audit and review schedules

» Define competing options of operations to select the least cost, efficient and
sustainable options

Architectu,e &
Bu:lding Envelop
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Identify the main loads sources for
GREEN Enhancements

In a tourism facility, the main energy loads are HVAC and cooling, lighting and
water heaters with the auxiliary services.

Figure 2. Distribution of electricity consumption in a hotel in Qatar
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HVAC and Cooling:

Climate control in a tourist centre forms the major part of energy consumption
requirements, specially in warmer regions like most of the ESCWA region.
Therefore, special attention should be paid on the design and operation of
these systems.

Lighting:

Lighting forms another main energy load, and therefore must be taken into
consideration. Some public areas, such as lobbies and hallways, may require
lighting 24 hours a day. Using efficient, energy saving lamps can substantially
reduce the cost of lighting. Several additional practices also include making
use of natural light by opening draperies and raising shades while setting up or
tearing down function rooms. Light tubes conducting light from the exterior to
the hallways could also effectively reduce the energy needs.
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Figure 3. Electric energy consumption pattern of hotels in Port Said, Egypt
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Source: Ibrahim Abdul-Jalil, Energy Efficiency in the Tourism Sector, Case of Egypt, 2003.

Water Heating and Auxiliary Services:

Hot water forms another major load in tourism facilities. Adopting solar water
heaters with adequate insulations on the water tanks and pipes would result in
large reduction in the energy needed for hot water. Moreover, using awareness
tools for the guests (posters, hanged printed material and others) would
improve the conduct of guests and reduce unnecessary hot water usage while
maintaining the comfort required by guests.
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Implement measures towards
GREEN Improvements

Lists of the different measures that can be adopted in tourism facilities at
the different levels are presented in the text boxes of the next section. These
measures can be broadly classified as:

Passive Measures
Typically focused on reducing the need for energy consumption like:

» Improving insulation of the building envelope

« Reducing heat transfer through insulated windows and doors

» Enhancing natural cooling and heating

» Sealing all leaks in all systems

« Improving insulation of hot water storage tanks and pipes

» Considering water treatment to prevent scaling

« Enhancing natural daylight use

« Choosing highly reflective wall colour to reflect daylight (white and cream)

Active Measures

Typically focused on improving the efficiency of functions that energy is used for:

« Use of Green energy as much as possible (renewable energy, photovoltaic
poles, solar water heating, ...)

» Heat recovery from generating units, HVAC, auxiliary services

» More efficient HVAC systems

« More efficient lighting

» Adopt regular boiler tuning programme (adjust fuel / air ratio) to maintain
higher efficiencies.

Building Management Measures
Typically focused on integrated management systems, monitoring and training:

» Commissioning of new systems

« Retro-commissioning of existing systems

o Monitoring and reporting

» Installing automated Building Management Systems
« Installing Energy Management and Control Systems.
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Evaluate actions made towards a
GREEN environment

Evaluation and continuous monitoring of the actions made towards reaching a
Green environment is very important and can be seen as a continuous process.

Monitoring and Feedback:

o Monitor all HVAC systems and components

» Monitor all lighting systems and components

» Monitor all water heating systems and components

« Monitor all auxiliary systems and components

» Prepare detailed documentation on the monitoring procedures and processes
« Prepare detailed documentation on the monitoring results and feedback

Auditing:

o Preset energy auditing schedules and reviews
» Conduct energy audits (see chart 1)

Awareness and Knowledge:

» Train the management on the “Green Approach”

» Train the staff on the adequate operation and maintenance of the different
systems

o Enhance the “Green” behaviour of building users and guests through
awareness activities (posters, pamphlets, brochures, gatherings...)

e Acquire knowledge of “Green” tactics and pro-active measures to reduce

emissions

Awareness & Knowledgd
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Chart 1. Energy Audit Steps
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GUIDELINES FOR
ENERGY EFFICIENCY
at the Development Stage

GUIDELINES FOR ENERGY EFFICIENCY
Addressed to the
DEVELOPERS, PLANNERS & INVESTORS

At the very outset of a tourist facility project development, the
developers, planners and investors should set a strategy on the
sustainability, environment and energy approach. They should look at a
“systems approach”in making design decisions.

The strategy should target developing a facility that is integrated within
itself and its environment, while satisfying guest comfort, access to
energy and water services as well as reduced operating costs.

In their role as the main strategic decision makers, the developers should
encourage the designers to:

» Adopt a “Green Building” approach, where building and energy
designs are integrated to minimize emissions.

o Adopt the use of “Green” energy sources like wind, solar and
geothermal energy.

« Incorporate passive measures as appropriate in the building design.

» Adopt the usage of any type of energy efficiency measure including
occupation cards, efficient lighting, daylight use and wall colours.

» Adopt new technologies to reduce energy use including photocells,
sheer curtains, occupancy sensors (motion detectors) and
photovoltaic poles.

» Evaluate the possibility of waste heat recovery systems on large
generating units, laundry, etc.

» Use solar water heating systems as appropriate.

In an already established tourist facility, energy audit is an essential
step towards the establishment of a professional energy-management
programme within the facilities. A decision from the investor is to be
made on going through the process of making complete environmental
and energy audits and adopting the recommendations in an effort to
reduce the costs along with preserving the environment. Options to
adopt any measure should be discussed and evaluated.
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GUIDELINES FOR ENERGY EFFICIENCY
Addressed to the
DESIGNERS and ENGINEERS

Energy systems are an integral element of the design, construction and
operation of tourist facilities, and have a pivotal role in its success and
failure. Therefore, energy systems should be carefully considered in
developing the facility design strategy and systems approach.

THE DESIGN STRATEGY
The Overall Facility

» Adopt a “Green Building” approach, where the architectural design
is integrated with the building’s energy systems design to minimize
wastes and emissions.

» Consider carefully the physical layout of the facility and clustering of
service areas to minimize electrical distribution systems, centralize
plumbing and water supply.

» Ensure guest satisfaction through using reliable and efficient power
and water supplies.

» Enhance staff information on the need to upgrade energy efficiency and
promote their participation in the development process of the facility.

The Energy systems
» Goals for energy performance and consumption patterns have to be
set early in the planning stage.

» As appropriate, the energy supply system should minimize the use
of fossil-fueled technologies and maximize the use of cost effective
renewable energy technologies.

» Encourage the use of centralized electrical supply systems to level
the load demand over time and upgrade system efficiency.

THE DESIGN APPROACH

» Reduce both electrical and thermal peak loads to reduce system size
and upgrade energy efficiency.

» Have a system that is reliable, efficient, commercially available, and
can be easily maintained.

» Integrate renewable energy as appropriate.
» Upgrade energy use efficiency, through passive building designs,
smaller modular power units and energy efficient fittings.

» Evaluate competing options, to select the least-cost, efficient and
sustainable options.

11
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GUIDELINES FOR ENERGY EFFICIENCY
Addressed to the Designers and Engineers

GUIDELINES FOR ENERGY EFFICIENCY
Addressed to the DESIGNERS and ENGINEERS Concerning
THE HEATING, VENTILATION and AIR CONDITIONING SYSTEMS

The design should focus on the climate controls in the tourist centres as
these form a major part of the energy consumption requirement:

» Consider all available building design options including passive and
active solar designs, using most efficient and most reliable systems.

» Consider adopting natural cooling and heating such as under roof
ventilation, normal air ventilation and other architectural measures.

» Upgrade windows and doors to double - or triple - glazed, low
emissive insulating, reflective coating windows and doors.

Consider using high-pressure water atomization instead of
compressed air humidification for substantial energy savings.

Install ventilation systems’ self-regulating controls.

Install control interlocks to shut down heating or cooling system
pumps when output is not required.

Interconnect the controls for spaces with separate heating and
cooling systems to prevent simultaneous heating and cooling.

Install load analyzers in the controls of multizone and dual duct
systems to optimize hot and cold temperatures.

Install load analyzers in the controls of terminal reheat systems to
optimize the supply air temperature and minimize the reheat control.

Install economizer controls on central air systems to use outdoor air
as a replacement to refrigerated cooling when appropriate.

Install automatic control valves at unit heaters and fan-coil heaters to
shut off water or steam flow when fans are not running.

» Consider installing variable speed drives to centrifugal chillers (if used),
which save up to 40 per cent compared to a conventional chiller.

Consider Installing Demand-Controlled Ventilation (DCV) system that
senses the level of carbon dioxide in the return air system and uses it
as an indicator of occupancy.

» Consider installing Variable Air Volume (VAV) air handling systems
with variable speed drives.
Consider installing energy management and control systems for

controlling temperature, humidity and time of day for meeting
rooms, guest rooms and other public areas.

« Install high efficiency HVAC systems.
» Evaluate insulation levels in ceilings and add insulation as needed.
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GUIDELINES FOR ENERGY EFFICIENCY
Addressed to the DESIGNERS and ENGINEERS
Concerning THE LIGHTING SYSTEMS

During design and construction phase, consider:

» Investing in occupation cards to disconnect air conditioning systems
and lighting when guests leave the room.

» Investing in efficient, energy saving lighting systems in all areas as
appropriate.

» Taking full advantage of daylight (especially in lobby areas) when
designing windows and skylights.

o Installing photocells that turn on and off in response to natural
daylight.

» Using photovoltaic for lighting as appropriate.

« Installing sheer curtains in guest rooms that filter sunlight but give
privacy to reduce the need for electricity lighting.

» Installing occupancy sensors (motion detectors) which can switch
on lights when movement is detected and switched off after a
predefined period of no motion.

» Choosing wall colors that reflect daylight as much as possible. White
and cream colours reflect sunlight by 60 to 90 per cent.

GUIDELINES FOR ENERGY EFFICIENCY
Addressed to the DESIGNERS and ENGINEERS
Concerning THE WATER HEATING SYSTEM

» Insulate hot water storage tanks and piping to reduce heat loss.

» Evaluate the use of decentralized small water heaters to reduce the
peak load of the main water heating system or that of the electric
generators, which supply electricity for heating water.

» Evaluate and install as appropriate waste heat recovery systems on
large generating units, laundry, etc.

» As appropriate, install solar water heating systems for guest rooms,
swimming pools, and other services equipment.

13
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GUIDELINES FOR ENERGY EFFICIENCY
Addressed to the Management and Staff

GUIDELINES FOR ENERGY EFFICIENCY
Addressed to the MANAGEMENT and STAFF
Concerning THE HEATING, VENTILATION and AIR
CONDITIONING SYSTEMS

Manage HVAC loads and operate the system for reducing loads and
upgrading efficiency. The main activities would include

» Checking and maintaining readings of control components such
as room thermostats and air temperature controllers and verifying
timers settings.

« Establishing minimum and maximum temperatures for heating and
cooling during occupied and unoccupied periods.

» Adjusting airflow rates to suit changing occupancy conditions and
use of building space and prevent restrictions of airflows by checking,
cleaning or replacing air system filters.

» Ensuring that vents are closed in winter and kept open in summer.

» Shutting off exhaust and make-up air systems to areas when not in
use such as kitchens and laundry.

» Blocking unnecessary windows.

» Maintaining insulation on piping and duct systems to prevent energy
loss.

« Maintaining crushed or leaking ducts in the air system.

» Keeping heat exchange surfaces, heating units and heating coils
clean.

« Using vinyl curtains or air blowers for loading dock doors to reduce
the loss of conditioned air when shipping and/or receiving supplies.

» Maintaining frequent cleaning to ensure efficient operations and
avoid damage to other HVAC components.

» Evaluating the efficiency of equipment when installing/replacing
HVAC systems.
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GUIDELINES FOR ENERGY EFFICIENCY
Addressed to the MANAGEMENT and STAFF
Concerning THE LIGHTING SYSTEMS

» Frequently assess the type and use of lamps to ensure maximum
efficiency.

« In existing facilities, when replacing old lamps in an institution/area,
consider:

- Replacement of lamps with new, efficient, energy saving ones.

- Fitting reflectors to fluorescent tubes; this can reduce the number
of tubes needed by half.

- Cleaning fixtures, lamps and covers every six months by wiping
off dust and grease deposits.

o Turn off lights when:

- Projectors’ lights will remain off for at least one hour.
- Fluorescent lights will remain off for at least 15 minutes.
- Incandescent lights are not needed (if such lamps are still in use).

» Turn off lights in:

- Restaurants between serving meals.
- Services areas (laundry, stores, kitchen) between working hours.

» Use efficient lamps in areas where lights would be on for long hours.

o Install dimmer switches that can reduce light intensity to 10-20 per cent
during the day. They can be used in hallways and lobbies where lights
should be on for 24 hours.

» Replace lamp covers if they turn yellow.
« Clean fixtures more often when they are a part of HVAC systems.

e Establish a regular cleaning programme for windows and skylights to
help keep light reflection to a constant dependable level.

« Install LED signage lights (exit signs, fire signs, ...)

15
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GUIDELINES FOR ENERGY EFFICIENCY
Addressed to the MANAGEMENT and STAFF
Concerning THE WATER HEATING SYSTEM

Set water heater thermostats at not more than 50 to 55°C, for guest
room water.

Minimize temperature of water used for cleaning utensils (do not
reduce the temperature below the permissible level).

Use high quality low-flow shower-heads.
Consider water treatment to prevent scaling.

Check toilets, faucets and showerheads for water leaks and repair
immediately.

Check and maintain insulation on hot water tanks and pipes.

Check and maintain gas boilers and water heaters twice a year to
reduce scales and increase efficiency.

Use a heater equipped with a booster heating coil for higher water
temperatures for dishwashers and laundry equipment use.

Adopt regular boiler tuning programme (adjust fuel/air ratio) to
maintain higher efficiencies.

Replace inefficient water heating systems, and if appropriate with solar
water heaters.

Train and educate staff to follow correct procedures for achieving
efficient energy use.
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GUIDELINES FOR ENERGY EFFICIENCY Addressed to
the Management and Staff Concerning
the Auxiliary Services

GUIDELINES FOR ENERGY EFFICIENCY
Addressed to the MANAGEMENT and STAFF
Concerning THE AUXILIARY SERVICES: KITCHEN

Cooking Equipment

e Turn cooking equipment off when not in use. Pre-heating should not require
more than 10 minutes for large ovens and 5 minutes for frying equipment.

» Use pots and pans of appropriate size for the heating element to prevent
under-use or over heating and place pots near each other to reduce heat loss.

» Clean grills and grease filters daily for greater heat transfer.

» Keep bottom of pots and pans free from deposits to get good heat transfer
and ensure good contact (flat bottom) and maximum exposure to heat.

» Cover pots and pans with lids while cooking.

» Use pressure cookers to reduce cooking time.

« Install timers for cooking operation to shut off equipment automatically at
predetermined times.

« Replace inefficient cooking equipment

» Do not heat up several heating elements if you require only one.

» Service all gas cooking equipment at least twice a year for greatest efficiency.

Ovens

» Use only the size of oven that is needed for the job.
» Load and unload ovens quickly to avoid heat loss.
» Keep fan blades on convection ovens clean.

Dishwashing

» Shut off water booster of dishwashers when equipment is off.

« Install heat recovery unit on dishwasher to recover energy from final rinse cycle.
» Operate dishwashers only when full.

» Maintain hot tap water at 50°C.

Refrigerators

« Do not place hot food straight into refrigerated spaces.

« Place frozen and pre-cooled goods immediately into storage to avoid warm
up and waste of energy for re-cooling.

» Consolidate food storage in refrigerators and walk-ins. If you can empty a
unit, turn it off.

o Turn off lights in cold storage rooms. Make sure doors close properly and
gaskets are tight.

» Arrange heating equipment together away from refrigerator and freezer.

« Keep freezer coils from ice build-up.

« Perform regular maintenance on refrigeration equipment.

17



18

GUIDELINES FORENERGY EFFICIENCY INTHETOURISM SECTOR: STRATEGY, DESIGN, SYSTEMS AND OPERATIONS APPROACH

GUIDELINES FOR ENERGY EFFICIENCY
Addressed to the MANAGEMENT and STAFF
Concerning THE AUXILIARY SERVICES: LAUNDRY

Match laundry operating hours to actual needs of operation and actual
load. Avoid extended operation.

Operate all equipment fully loaded at rated capacity.

Arrange schedule of housekeeping to ensure timely flow of used linen
being returned in the morning hours to avoid starting and stopping
equipment.

Close and shut down all equipment during off duty hours, including
steam systems, compressors, hot water boilers, circulating pumps,
supply and exhaust fans.

Repair all leaks: water, steam and compressed air.
Maintain hot water at 60°C. Consider low temperature wash formulas.

Temperature could be reduced from 85°C to 60°C by using special
detergents.

Check temperature controls and thermostat for proper functioning.

Prolong spinning cycle to achieve final water retention of <55 per cent.
Dryers and flatwork ironer will require less energy.

Review dryer operation time to prevent over drying.

Run fewer dryers constantly instead of intermittent operation.
Consider installation of heat recovery system.

Consider higher efficiency equipment when replacing existing units.

Insulate ironer chest and piping underneath ironer.
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GUIDELINES FOR
ENERGY EFFICIENCY
Addressed to the Guests

GUIDELINES FOR ENERGY EFFICIENCY
Addressed to the GUESTS

o Turn off lights, TV and other electronics when leaving the room.
» Make use of natural light as much as possible.

« Optimize your hot water consumption as possible; you may reduce the length of
shower (shower load is typically the single largest hot water load in a hotel).
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