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Generally, industries can optimize their resources and energies through the
following actions:

1. Reducing consumption of raw materials, water and energy.

2. Increasing the process control to minimize waste, emissions, discharges
and production rejects.

3. Optimizing process conditions: flow, temperature, pressure, tfime,
residence time, etc.

4. Performing preventive maintenance to avoid spills, leaks and accidents.

5. Standardizing at maximum the variety of materials.

6. Eliminating or reducing the use of substances or materials with toxic or
dangerous characteristics in the final product or during the manufacture.

7. Reducing noise during the manufacture.

8. Increasing the use of recyclable substances.

9. Improving the ease of assembly and disassembly.

10. Ensuring the product characteristics are the least dangerous possible.

11. Using less material in the product presentation.

12. Negotiating with the supplier the acceptance of surplus material.

13. Using reusable packages.

14. Optimizing space in consignments and making the most of the return
transportation.

In many of the above cases, the decision to implement them is not linked to the
generated energy saving, but fall more on issues related to the productivity or
quality of the product. It can be and in fact it becomes a key factor in making
an investment decision. Issues such as energy costs, fuel availability, other
environmental issues, etc. are characteristics of each country or region and in
many cases are also conditioned by particular regulations in which little or
nothing can be influenced.

It is in the application of horizontal technology where the involvement of
external experts can provide solutions and novel and interesting applications,
with enough impact in reducing energy costs incurred in its implementation,
making it fruly competitive.

The use of alternative fuels in boilers, combustion control, economizers,
waste heat recovery, steam systems, cogeneration systems (gas turbine,
steam turbine and reciprocating engine combined cycle), etfc.

0 Factory auxiliary networks, compressed air and water.
Efficient use of electric power, variable speed drives, starters, power
factor, motor sizing, transformers, lighting.
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0 Predictive maintenance based on novel techniques: vibration analysis,
thermography, etc.

1.1.Good practices in water

Water is life and is one of the essential resources for the development and
maintenance of most activities; even though, it is one of the most impacted
resources. It is important to manage properly natural resources by forgetting
the idea that these are unlimited; the future of many business activities,
regardless of the sector referred: agriculture, livestock, industrial, construction or
services of any kind, rely on natural resources and the ability of many of them to
regenerate.

Very simple practices can be applied:

1 Conducting an audit to determine water consumption, to identify gaps in
the system and to determine how and where you can save on
production processes, while taking info account the amount of water
used in cleaning the premises, in toilets, toilet sinks and showers.

1 Performing preventive maintenance with pipes, valves and tanks
periodic inspections in order to detect leaks and excessive consumption.

o Installing flow meters, counters, in order to apply minimization programs
of flow rates reduction in processes with greater consumption.

o Installing flow reduction systems in tanks and toilet sinks.

o Examining wastewater discharge systems, in sanitary water, sewage, and
industrial discharges.

o Performing minimization programs, in order not only to reduce consumed
flows and therefore discharges, but also achieving that these flows take
the lowest possible contaminant load. This affects the water bill and the
sanitation tax, with significant savings.
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1.2.Good practices in purchases
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The purchase area defines the environmental performance of the company,
depending on its behaviour, different impacts wil be produced on the
environment. It is imperative that the supply, no matter the magnitude, is as
accurate as possible for the company to maintain a positive commitment to
sustainable development.

RAW MATERIALS

The raw materials from which a business depends on, define the business model
and the implementation of a set of good practices respecting the environment
benefit not only the environment, but the economy and the good business
performance.

Applying the criterion of rationality when making any purchase, avoiding
an over purchase of materials favouring their expiration or obsolescence
and them to become waste.

Implementing a set of guidelines with regards to the quality of products
to buy, avoiding faulty materials, with a date about to expire or
inappropriate.

Considering a range of environmental criteria when buying raw
materials, as the possibility of recycling, recovery, less packaging, low
energy consumption, less water requirement to the mix, ease of
cleaning, proximity of supply, longer duration, etc.

Coordinating with other areas of the company in order to replace
hazardous products by others less dangerous or not dangerous at all. In
case dangerousness could not be reduced, it must be ensured that the
product comes with the International Chemical Safety Card or with the
safety sheet and that it reaches adequately to the worker who will
operate the dangerous material, being frained to that purpose, in order
to prevent damage to the worker and to the environment in case of a
spill, leak or accident.

Entering ecological criteria also in offices, buying recycled or organic
paper, using double-sided paper, using up the ink from pens to finish,
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evaluating the amount of paper used in instruction booklets, in the
propaganda, in internal communications, promoting the use of e-mail,
for which is very useful to perform an audit of internal consumption.
Choosing products with European Ecolabel, or AENOR Environment, since
they are certfified products that promote sustainability or products that
are environmentally friendly.

PACKAGING

Packaging causes large impacts due to the volume they mean of the total
product they come with. In many cases, the proper management of packaging
depends on the capacity to negotiate of the managers in charge of
purchases.

o Promoting the use of packaging made from recycled or recyclable
materials.

7 Negotiating with the supplier the return of the packages for their reuse,
as well as the provision of greater volume packages preventing the
accumulation of small containers for their return.

Avoiding purchasing raw materials and products carrying an excess of
packaging, and promoting the supply of raw materials in bulk, reducing
generated waste.

0 Avoiding diversifying the types of packages plastic, through a better
knowledge of their composition, supporting a selective collection which
in turn promotes recycling.

EQUIPMENTS

No matter how small the equipment is: a jackhammer, a chainsaw, a computer
or a coffee machine, the criterion of greater efficiency and higher quality
should be applied, both for the work to be performed, the worker and the
environment. There are good practices that can help to make a better choice.

Acquiring equipments that consume less power, less fuel and fewer
natural resources, that do not pollute the water and air, that require less
maintenance, produce less waste, make low-noise, in short, that are
more environment-friendly.

Choosing computer monitors with a label that identifies them by their low
energy consumption.
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1.3.Good practices in processes and storage
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Optimizing industrial processes, procedures and working methods, organize
properly the storage of raw materials, products and supplies, reduce waste of
resources, time and energy, avoiding the generation of waste, effluents and
emissions, minimizing risks, both for health and for the environment. Some good
practices can be applied to avoid negative impacts.

o Performing preventive maintenance of production processes in order to
reduce the loss of materials, products and energy leaks and / or spills
and stops.

1 Reviewing the organization of production to reduce the need to clean
the equipment, and the generation of waste and effluents.

1 Locating work equipment, machines, tools in a way to minimize
discharges, losses and pollution during transportation of parts and
materials.

7 Using drip pans and splash guards.

7 Implementing a security protocol in the loading, unloading and transfer
of materials, since these tasks involve a risk of spills and leaks.

o Checking the good condition of the packages containing products,
whether they are solid or liquid, and its enclosure, to avoid unnecessary
spillage of materials.

1 Labelling all products that will be handled and stored. In the case of
hazardous materials and products, you have to be very strict with its
labelling and storage, controlled by a person suitably trained, providing
space between the drums for inspection and a list of these products
should be placed in a visible place in the store.

7 Not opening a new package until the already opened ones are not
completely emptied.

o Keeping packages and unused containers covered or closed.

o Keeping in perfect state the storage areas so that the materials are not
left out in the open, exposed to inclement weather, exireme
temperatures, favouring their spoilage and unnecessary waste
generation.
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o Installing in storage tanks overflow alarm systems in order to prevent
excessive of storage and products spillage.

1 Drawing up a contingency plan in anticipation of a major accident, in
order to minimize emissions and discharges that may result.

1.4.Good practices in maintenance and cleaning

Good practices in maintenance operations avoid unnecessary spills, power
leakage and dust emissions into the atmosphere; incidents which can become
accidents with its own risk. Moreover, implementing good environmental
practices when performing cleaning operations helps also minimize,
quantitatively and qualitatively, the generation of wastes and discharges.
Some actions in this regard:

o Using drip pans and splash guards when performing any maintenance
that may cause product spillage.

0 Writing maintenance protocols for acting with hazardous products and
mixtures, avoiding unnecessary waste generation that has to be
managed by the company, with the consequent additional cost.

o Training adequately the maintenance staff in relation to all machines,
tools and equipment they have to work with. In the same way, being
trained on the segregation of waste and the discharge of pollutants.

0 Cleaning equipment with sprays based systems, compressed air or high
pressure water. The cleaning should be done immediately after using the
equipment, machine or tool, in order to prevent that dirt dries up and
more aggressive methods need to be applied (such as immersion in
solvents during a long time) generating more waste and more
dangerous waste. Discharges into drains should be avoided.

7 Infroducing in worksheets the instructions on the proper order of the job,
the decrease in dirt and waste generation, optimization of materials, in
order to reduce the cleaning operation as much as possible.

o Conducting special training for cleaning staff so they know the products
they handle, the interpretation of the tags, the possibilities of mixing
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different products, the substitution of dangerous products by products
that are not dangerous.

7 Using the smaller amounts recommended by the manufacturer of the
cleaning products, in order to consume as little as possible and minimize
pollution discharges that occur from their use.

0 Raising awareness among cleaning workers to minimize water
consumption in their normal duties, and the possible intfroduction of
systems for cleaning industrial facilities, as sweepers.

1.5.Good practices in tfransport

Transport is one of the activities that conftribute the most to the greenhouse
effect, both as a secondary activity of the company or as a main activity,
mainly through gaseous pollutants generated in the engines when burning fossil
fuels. Applying good practices can significantly reduce these effects.

o Performing preventive maintenance of the company vehicles, both
single vehicles (cars, motorcycles, willbarrows) and high capacity
vehicles (frucks, buses). Using good quality lubricating oils favouring a
better vehicle performance, lower power consumption and longer life of
the engines; keep clean filters avoiding clogging; meet revision
deadlines and other systems indicated by the manufacturer.

0 Performing maintenance of vehicles in prepared and authorised places,
in order that the oils and other fluids and wastes are collected and
properly managed.

o Studying the routes of vehicles in order to optimize the itineraries,
avoiding unnecessary fravels, with consequent savings in fime and fuel.
Conducting a prior logistic study is very important.

o Training drivers properly to perform saving driving, maximizing the energy
use: avoid downing the windows, especially at high speeds as it "slows"
the vehicle; graduate the air conditioning to a comfortable temperature
of 24-25 °C; the strong breakings and accelerafions must also be
avoided because they involve unnecessary power loss; controlling
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speed can mean a considerable save of 20% when driving from 120
km/hr. to 90 km/hr.

1 Encouraging mobility of workers to their workplace without using private
vehicles, offering a company shuttle bus, an industrial park bus or
through car sharing.

0 Carrying the loads in closed frucks or covered with an awning, to avoid
losing the load. In the same way, the load should be well distributed
inside the vehicle, thereby avoiding spills and leaks.

7 Following the Transport Regulation on dangerous substances by road
avoiding unnecessary accidents, spills or hazardous spills to the
environment.

o Managing properly the vehicle batteries through authorized managers,
ensuring a proper control of hazardous waste.

o Using long duration tyres, which simultaneously perform a lesser friction
with the road saving fuel up to 5%. Having tyres in adequate state of
pressure and balance, avoiding accidents, a high consumption and its
rapid deterioration.

o Placing tyres in authorized garages or places where they will be
recycled. The tyre recycling allows producing anti-noise screens,
landscape gardening materials, basic  materials for children's
playgrounds, insulations, conveyors, among many other products.

1.6.Good practices for workers

Workers are the most active agents in the implementation of good practices,
since most of the times they are the first to detect the need for a shift towards a
more respectful attitude to the environment. It is important to use the
experience that workers have to the implementation of good practices.

o Appropriate training for all workers, both individually in their jobs and in
terms of the tasks assigned, and globally in relation to their attitude to
any environmental practice applied in the workplace.

o Installing a suggestion box to collect all those ideas that workers have to
improve processes, work procedures, behaviours and involving saving,

Page 11 of 109
:




Optimagrid Energy Saving Guide

pollution reduction, etc. Do not forget that the experience of workers is
the best value that companies have.

o Raising awareness to all workers of the need to engage themselves in
the practices of rational use of water, paper, energy, vehicles, as
minimization practices in the use of natural resources.

1 Encouraging all workers to get used to read work orders as well as asking
any doubts they could have, especially if they have to do with the
application of dangerous products, mixing, storage, segregation of
waste, its management. All this will prevent accidents and related costs.

1 Conducting regular meetings with team leaders on the status of the
implementation of good practices will encourage the identification and
evaluation of indicators.

1 Encouraging employee participation in environmental management
issues of the company through the Delegates of Environment (or Safety
Delegates), as representatives and spokespersons of workers.

o Negotiating the creation of an Environment Committee, with the
company and workers involvement, where to discuss good
environmental practices and their application with the collaboration of
all parties.

1.7.Good practices with clients

== Vet

Customers are the latest recipients of business activities. Communicating that a
company carries out their activities with the least environmental impact is a
value that puts the company in a better position in relation with its competitors
in terms of quality, image, respect for the environment and sustainability.

=

o Encouraging the information to clients and users, promoting their
collaboration in achieving the objectives set. The company catalogues
and brochures should gather information about the associated symbols
with products that respect the environment (eco-labels, energy
efficiency, recyclable symbols, green point or fair frade).
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1 Communicating to employees that customers are aware of the fact that
the company applies best practices, encouraging their greater
involvement.

1 Not performing false advertising on the respect for the environment,
presenting objectives and outcomes and benefits on the environment,
health and natural resources. This advertising can be made within the
company's own facilities (posters, flyers, stickers).

1 Giving customers the opportunity to collaborate with the maintenance
and conservation of the environment, so that when using the company
facilities that provide the service, they could collaborate in waste
minimization tasks.

o Locating a suggestion box in a visible place so that customers and users
can make their contributions fo improve the environmental performance
of the company.

1 Properly labelling products with enough information to make customers
aware of the expiration dates, avoiding unnecessary generation of
waste.

7 Informing users of preventive maintenance periods in order that they
make good use of the products and it causes the least number of
breakdowns, leaks, spills, waste or emissions.
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2.1. Tips on thermal conditioning
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2.1.1. Insulation, building protection and equipments

o A good insulation both in walls and ceilings and floors is necessary.

. Use of protections to reduce the amount of sunshine in summer.

Adequate access to the necessary dimensions, adjusting doors and

windows.

0 Ensure seal closures.

- A right HVAC management to have centralized equipments with

cenfralized programs to turn on and off according to the plans and / or

production schedules and staff presence. Ideally, the temperature
should be set from this point of view. Preventing the proliferation of
individual air conditioning equipments.

Searching a plant design where the most sensitive points to temperature

are located in the north face, as compressor rooms, data processing

cenfres, efc.

Placing fast double doors at the plant exits in order to ensure that no

wheelbarrow traffic changes climate conditions. Air curtains are also

effective, although these have an additional consumption.

. Having prefabricated insulated panels available for walls and floors.

7 Install variable speed drives on fans.

.~ Using roof ventilators as an alternative to hot air mass extraction with
forced ventilation. Windows inserted in the roof with opening command
for air or smoke vent. It is necessary to ensure air inlets from ground level.
It is not very effective when there are low external air currents (‘calm
days") but it is very effective to vent in case of fire, being a legal
requirement in terms of the fire load in buildings. This does not solve
HVAC in winter.

O

O

O
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2.1.2. Heating system

o Taking advantage of natural light can save in lighting and is a free heat
source during the winter.

o Establishing comfort temperatures adjusted to the needs; in winter it
would be enough with 20/21 °C for a small workplace and 21/22 °C for
an office.

o Checking the insulation and resetting the defective insulation points in
both building systems and boilers and tanks.

o Insulating pipes carrying heater fluid.

2.1.3. Cooling System (air conditioning)

Setting comfort temperatures adjusted to the needs; in summer it would
be enough with 26/27 ° C for a small workplace and 24/25 ° C for an
office.

o Trying to distribute properly the cold, avoiding very cold or hot air
currents.

7 Cleaning and periodically reviewing the air conditioning system (every 2
or 3 months) could result in energy used for air conditioning savings
between 3% and 10%.

o At night, using outside air fo heat.

o Installing outdoor awnings to avoid direct sunlight in the summer sun.

o Installing or relocating the capacitor to a cooler, better ventilated place,
where the sun does not shine.

2.1.4. Absorption refrigeration

1 Compressor equipments are the most conventional cooling method.
Through mechanical energy a refrigerant gas is compressed. When
condensing this gas, it emits the latent heat that, before, through
evaporation, has absorbed the same refrigerant at a lower level of
temperature. To maintain this cycle, mechanical energy is employed,
usually by electrical energy. Depending on the electricity costs, this
refrigeration process is very costly. Moreover, taking into account the
efficiency of thermal electric plants, only a third of the primary energy is
used in the process. Furthermore, the refrigerants employed nowadays
belong to the fluorochlorocarbons, which, on the one hand, damage
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the ozone layer and, on the other hand, contribute to the greenhouse
effect.

An alternative cooling method is by absorption equipment. In these
systems the energy supplied is, firstly, thermal energy. The refrigerant is
not mechanically compressed, but absorbed by a solvent liquid in an
exothermic process and transferred to a higher pressure level by a simple
pump. The energy required to increase the liquid pressure by a pump is
negligible compared to the energy required to compress a gas in a
compressor. At a higher pressure, the evaporated refrigerant is desorbed
from the liquid solvent in an endothermic process, that is, by heat. From
this point, the cooling process is equal to that of a compression
refrigeration system. Therefore, the absorption and desorption system is
also called "thermal compressor”.

7 Absorption refrigeration systems distinguish between two circuits, the
refrigerant circuit between thermal compressor, condenser and
evaporator, and the solvent circuit between the absorber and the
stripper. A remarkable advantage of absorption systems is that the
refrigerant is not a fluorocarbon. The mixture of refrigerant and solvent in
air conditioning applications and for temperatures greater than 0 °C is
water and lithium bromide (LiBr). In applications for temperatures down
to -60 °C is ammonia (NH3) and water. To date, no other appropriate
mixtures have been found for these applications, although absorption
systems are being developed, in which the refrigerant is absorbed in solid
matrices of zeolites.

Advantages and disadvantages of absorbing substances

Advantages Disadvantages
The system cannot cool
The cooling water has at temperatures below
a high heat capacity. the freezing point of
Water / lithium bromide | The lithium bromide water. The lithium
(LiBr): solution is not volatile. bromide is solvent in
The substances are not | water in a limited way.
toxic or flammable. It demands a high
waterproof system.
Ammonia (NH3) / The ammonia Very high coolant
Water refrigerant has a high pressure (thicker pipes),
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heat capacity, solvent volatility
application of very low | (requires a correction),
temperatures, down to | ammonia toxicity.

-60 °C, very good
properties of heat and
mass transfer.

2.2.Tips on lighting

2.2.1. Energy efficiency in industrial lighting

In the economic sectors of industry and services, lighting accounts for more
than 5% of the energy consumption. In offices and retail sector, the relationship
is even greater. In large industrial enterprises, the cost of energy devoted to
lighting may be higher or lower depending on the type of production and its
energy infensity. In all sectors, it is required a verification of the energy
efficiency of lighting installations, because in most cases there is a potential for
opftimization.

The method for analyzing the possibilities of an increase in lighting efficiency is
based on valid processing ways for crosscutting technologies:

1 Avoiding the use of unnecessary lighting (too strong lighting).

o Reducing the use of the required energy (better light reflection).
o Improving the efficiency level of the system (good regulation).

o Using existing energy flows (natural light).

The potential for a reduction in energy consumption can be attributed to the
phases of imported energy, useful energy and end use. To check if established
electricity consumption can be reduced, it is necessary to check the actual
energy demand. Next, it should be checked if the installed lighting power
corresponds with the necessary lighting or whether, on the contrary, it is
oversized. The next step is to check if the lighting reflection caused by dirty
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reflectors could be reduced, contributing to a decline in electricity demand as
fewer luminaries could be used. Finally, energy consumption can be reduced
by low-demand efficient technology of electricity to produce the same lighting
level (for example the power consumed by a lamp to change its conventional
ignition system for electronic ballast can be reduced).

A lamp regulation and control system allows lighting demand to suit spatially
and temporally the needs. This will prevent lighting in unnecessary areas or
when no one is present.

Lamps transform electricity into heat (loss) and into visible radiation (light). The
light output is a measure for evaluating the lamp efficiency and it is measured
in lumens/watt (Im/W). Most of the energy consumed by a lamp is transformed
into heat but while incandescent lamps this performance does not exceed 5%
in the case of fluorescent lamps the performance is about 25%.

When making the decision about the most efficient lamp type for each type of
business, it should be considered, in addition to the requirements in the type of
use, the colour reproduction, the acquisition price and the different types of
lamps on the market and its effect on the electricity consumption.

BRIEF LIGHTING TIPS

o The lighting level is determined according to the working activity
developed in each unit.

o Take advantage, whenever it is possible, of natural light, whilst ensuring
that this does not cause glare at work, except for delineation or cad
work.

Replace traditional fluorescent tubes for high-performance ones, a 10%
greater light output with lower power and longer life will be achieved.

o Discharged lamps starting systems must be electronic for lower
consumption.

1 Use, whenever possible, motion detectors or timers in toilets, individual
offices, interior warehouses or hallways with little presence.

7 When replacing lamps, luminaries and auxiliary systems, it is advisable
that they are from the same manufacturer or have similar
characteristics. Buying cheaper equipment is not always a good solution
for saving.

o Alamp and luminaries cleaning should be scheduled twice a year; this
involves 20% reduction in consumption by having to install fewer lamps.
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2.2.2. Industrial lighting design

o There is a relationship between the professional products quality and the
production facilities quality.

1 Experience shows that good lighting in factories and workplace is a very
effective way to increase both productivity and quality.

1 Good lighting enhances comfort and worker safety, reduces the level of
errors and encourages staff to improve their performance.

7 In this sense, the lamp and lighting design choice is relevant.

2.2.3. Types of lighting

A. General lighting.- Provides uniform lighting level in the entire area of the
industrial unit. It is determined mainly by the height available for lighting
installation:

7 Low height areas (up to approx. 7 m): fluorescent tube is usually
selected.

o Average height areas (approx. 7-12 m): tubular fluorescent or high
intensity discharged lamps of unusual sources.

7 High height areas (above 12 m): isolated light.

B. Localized lighting.- Provides specific light levels in the workplace.

SEVEN KEY POINTS FOR GOOD INDUSTRIAL LIGHTING

o ENOUGH LIGHT, having adequate levels of light, depending on the
nature of the visual task. The need for lighting is greater to lower the
probability of error, for security reasons, depending on the age of the
worker.

7 HOMOGENEUS LIGHTING, general lighting with a high degree of
homogeneity guarantees total freedom when placing machinery and
work benches. (200 lux at any point).

1 GOOD VERTICAL LIGHTING, in certain jobs the visual task is located in the
vertical level. In these cases, in-ceiling lighting offering an asymmetric
distribution of light should be used.
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0 LIGHT SOURCES WELL OUTER SCREENED, they are essential in workplaces
where the setfting up space is at a low height, mainly because the light
sources are relatively bright and produce a high flux in all directions.
Grids provide outer screening in the critical direction.

o HOMEGENEUS BALANCE SHINE, uniform lighting helps to create a sense
of comfort.

0 NICE LIGHT COLOR, a source with a nice colour appearance and a
good colour performance is necessary.

7 LOW MAINTENANCE COST, it is as important as modern machinery and a
motivated workforce. Instaling a good and efficient lighting will
generate lower energy and maintenance costs.

2.3. Tips on equipment and machinery

2.3.1. High efficiency engines

Replacing conventional motors by high efficiency motors represents:

71 Low consumption at equal loading.

7 More reliable and lower losses.

7 More expensive, but considerably higher performance.
o Amortization in approximately 2.5 years.

2.3.2. Regulation of engines

0 Performing proper maintenance and cleaning.

o Using a programmed sequence start.

o Reducing up to 50% the motors’ consumption will minimize losses in the
facility.

o Increasing motor life and facilities.
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2.3.3. Boilers

7 Noft spoiling energy through the chimney. Gases heat recovery.
Harnessing gas energy. Pre-heaters and economizers.
0 Setting the air/ fuel mixture. Optimum combustion.
Other losses:
- Walls: reviewing refractories and insulation.
- Purges: improving the quality of feed water and sensible heat
recovery.
1 Regulating, checking and cleaning the components of the boiler.
o Making the most of the used fuel and considering other ones.
o Using it at full load, if not, use several boilers.
0 Using better constant performance boilers at steady state.
0 Optimizing fluid transport.

2.3.4. Compressors

Recovering heat from the refrigerant used by the compressor (air, water,
oil) and using it to heat air or water through a heat exchanger.

Locating the compressor as near as possible to the higher demand point,
the length decrease of the distribution network decreases the capital
and the operation costs.

o Using compressing air in several stages.

Avoiding compressor operation in vacuum, it is better using two
compressed air equipments only in cases of peak demand; avoiding the
over sizing of a single equipment can consume up to 75% energy
required to operate at full load.

Taking the intake air from outside because its temperature is lower, for
every 4 °C increase in the admission, the energy consumption increases
1%.

Pre-cooling air compressor improves its efficiency, usually it is performed
by cooling and it is obtained at -25 °C. Savings in energy consumption
up to 30%.

7 Maintenance, according to the manufacturer’s instructions not only
preserves the performance of the equipment but also the optimum
thermal efficiency.

Using a confrol system (by modulation, by loading, automatic dual,
microprocessor, etc.) Adjusting the compressor operation to the
production needs.

o Avoiding losses in the distribution grids of compressed air.

Page 22 of 109 =




Optimagrid

Energy Saving Guide

Studying the use of air dryers, after the compressor and before its
distribution. A temperature rise of 40 °C as recommended by the
manufacturers.

2.3.5 Furnaces and dryers

Harnessing the gas heat. Recovering waste heat.

Proper insulation.

Analyzing the possibility of fuel substitution.

Saturating flue gas saturated to the maximum avoids condensation.

Air excess between 10% and 20%.

Wet flue gas partial recirculation.

Studying the most appropriate grain size measurement of the product.
The finer, the better it dries.

Drying the product in the dryer the minimum, before introducing it
through natural air streams or forced atmospheric air.

Considering the storage humidity.

2.3.6. Cold-stores

Adjusting the temperature to the product and the preservation fime.
Keeping elements of control and regulation in good condition.
Installing a timer switch for inside lighting.

Keeping the doors closed, if not, flexible curtains.

Good insulation, hermetic sealing.

Making refrigerators independent from heated premises.

Attaching all chambers decreases the outer contact surface.
Protecting the refrigerator enclosure from solar radiation.

Seizing the installation to the needs.

2.3.7. Tips on office software equipment

O
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Turning off the computer when not using it for more than one hour.
Configuring the mode "energy saving", this enables the computer idle
status or low consumption. This solution allows consuming up to 60% less
power.

When acquiring a new computer, making sure it has the "energy star"
label (mandatory labelling for energy efficient office computer systems),
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or other accepted energy labels such as: German blue angel, Swiss
energy 2000, Nordic White Swan and TCO '99.

o When buying a new printer or copier, demanding the "energy saving'
mode.

7 Both the copier and printer must be turned off at night and on
weekends, this operation involves little time and yet the savings can be
significant.

1

2.3.8 Tips on compressed air

Compressed air is used by a large number of companies because it improves
productivity by automating and accelerating production. However, few
companies consider the high cost of its production. To reduce it, a series of
routines can be performed fto improve the efficiency of the compressed air
system and thereby obtain significant savings:

Leaks account for over 40% of the losses. It is therefore essential to establish a
system to detect leaks, so that they can be repaired immediately, and take
into account the following aspects:

o Set aregular program of leak test.
It is easier to detect leaks in the compressor during periods of no air
demand or noise in the factory.
Small leaks can be detected with soapy water.
o Check all joints, fittings and hoses.
Check the wear of the cylinder seals pneumatically operated.

0 ldentify redundant pipes, potential source of leaks, and cut or remove
them (the isolating valves themselves are not entirely reliable, as they
can also leak).

7 Consider zoning the compressed air system by instaling zone valves,
pressurizing only the areas that require it. Similarly, study if all zones
require the same pressure. If not, install pressure reducing valves for low
pressure supply parts. Consumption and the possibility of leaks will be
reduced.

Analyze whether it is profitable to install a local compressor for
equipments requiring higher pressures and longer operating periods than
the rest of the system.

1 Check the water traps periodically, as the defective ones mean a
continuing loss of large amounts of compressed air.
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0 Adjust the air pressure generation to the minimum necessary (regular
pressure generation is 7 atm). A less pressure atmosphere may lead to a
more than 4% cost reduction. Also check that air tools also work to the
minimum pressure required.

7 Analyze the possibility of replacing your air tools for electrical equivalents
as they are up to 80% cheaper to operate.

o If you use air guns, make sure your pressure is right, reducing system
pressure up to 2 atm. Reduce operating costs with this measure by 60%.

o Adjust the level of air quality based on the work done since, the higher
the quality, the greater the energy consumption. If you need more than
one type of air at your facility, discuss the desirability of having
separated treatment and d