Typical solutions to save energy - Chillers

Check
use of electric
expansion
valve

Provide
automatic
defrosting

Remove
water on
floor after
cleaning

Allow highest
possible
temperature
(1°C less saves
6% electricity)

Use natural
refrigerants
(CO2 and NH3)

Clean
condenser

Do not locate
in the sun

Check potential
of heat recovery:
80% of cooling power
can be recovered
as heat at 40 to 55 °C

Typical solutions to save energy for electric motors

Proper ventilation
and heat evacuation

Regular check on
motor loading to
monitor variations

Reduce under
loading

Improve power input

Avoidance of
oversize motors

Replace old ,
inefficient motors
with new motors
generation

Improve
maintenance

Saving
energy
with
motors

Use variable speed
drivers

Example: cranes
Frequency controlled motors:
• Soft start
• Control of speed
• Backfeeding energy
• 50% energy savings
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Typical solutions to save energy for thermal systems
Heat and warm water supply

Condensate
recovery/
recover flash
steam

Maintenance of
water quality
control and
blowdown

Insulation of
boiler, heat
exchangers and
pipes
Optimising
hydraulic pipes

Optimal
combustion

Control feeding
water / intake
air temperature

(air
concentration)

Replacing old
and inefficient
boilers and heat
exchangers

Saving
energy for
thermal
systems

Minimise
circulation

Effect of hard water

Condensate loss

Bad maintenance of insulation

Waste heat recovery and use
• Which waste heat is available?
 Heat from fluegas, compressors, motors, condensers
 Temperature level
 Load profile (when and which performance, time pattern)

• What are the potential heat users?
 Heating/pre-heating (air, water)
 Necessary temperature level
 Load profile (which is when power needed?)

• Local conditions
 Distance between heat accumulation and potential heat users

Energy Sector
Developments
• The recent legislative reforms aim to promote the
development and widespread use of renewable energy
sources, in particular the growth of electricity generation in
solar power plants.
• Industrial scale solar photovoltaic plants (as of 01.09.2019)
• «Masrik-1» Solar PV with the installed capacity of 55 MW
• Next 5 plants with a total capacity of about 60 MW will be built

• Solar PVs with a capacity of up to 5 MW

• Licenses for the construction and operation of solar PVs with total
capacity of solar PVs up to 100 MW, 27 companies have been
licences for the production of electricity in solar PV power plants
with up to 5 MW capacity (totally for about 63 MW) 10 of which
are operated (as of 01.09.2019).

• Solar PVs with capacity of up to 1 MW

• 12 companies have already been licensed to produce solar energy
(the total limit of 10 MW has been reached), 9 of them (total about
7.02 MW) have been commissioned

Autonomous
energy producers
Autonomous energy producers
As of September 1, 2019,
1486 autonomous
electricity producers with
up to 500 kW capacity
(total capacity of about
25.8 MW) were provided
with the technical
conditions for the grid
connection, while 1362 of
those (total capacity of
about 21.4 MW) are
already connected to the
grid.

Module 6. Innovation, creativity and option
generation
• Creativity and the thought processes.
• Innovation, creativity methods and techniques.
• CP option generation.
• Evaluation and feasibility study.
• Technical, environmental and economic evaluation.

Innovation, creativity methods and techniquesResources Efficiency and Cleaner Production Examination and Survey of
Conserves Factory “RozFrood” Ltd., Vanadzor, Armenia

Low cost Recommendations
• Recycling and reuse of waste waters – It is proposed to build
a mechanical wastewater sedimentation basin or use the
company's existing 2-2.5t containers for mechanical
treatment of wastewater and reuse water as for irrigation or
technical purposes.
• Recycling of metallic wastes –all defective metallic caps are
accumulated and stored in open air, which create
environmental issues. First of all these waste should be
stored under cover to avoid corrosion, and secondly metal
recycling company will be recommended for sailing.

Creativity for option generation
• Creativity and innovation
• Different creativity methods

• Thinking barriers
• Brainstorming and other creativity meetings
• CP option generation
• Information sources for CP

• Evaluation of options
• Implementation of CP options

Creativity
• Creativity is the ability to bring something new into being,
something that did not exist before.
• Creativity comprises the development of entirely new systems,
the combination of already known information as well as the
transfer of known relations to completely new situations.
• A creative action has to be intentional and must have a purpose.

Factors of creative efficiency generation

Methods of idea generation
• Splitting up:
Morphological analysis
Progressive abstraction

• Linking:
Brainstorming
different methods such as classical, imaginative, destructive-constructive,
stop-and-go, discussion 66

Brainwriting
Method 635

• Analogy:
Synectics, Bionics

Brainstorming
Four principles
•
•
•
•

Any kind of criticism is strictly forbidden!
There are no limits to imagination.
Quantity comes before quality.
Take up the ideas of others and develop them.

“The best way how to have a good idea
is to have many ideas“
Alex F. Osborne, 1939

Root cause analysis – the fishbone diagram
Identification of
inefficiencies
Use standard
‘cause categories’
to explore their
potential impact
on process
efficiency and
waste generation

Root cause analysis

Example: fishbone diagram

Source: STENUM

December 2019

RECP training module 3

55

Successful idea finding group
•
•
•
•
•
•
•

3-8 members from different areas
Moderator
Informal and nice atmosphere
A mixed group (men and women)
Not too long or too often meetings
Clear tasks with clear role definitions
Discussion: always objective and open
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New, creative CP options
• Apply the CP methodology consistently
• Ask questions
• Brainstorming with staff in a team
• Adapt CP options from other sectors (i.e.
cooling, compressed air, motivation of
employees, etc.)

• ...

Evaluation of the ideas
• Cluster similar ideas
• Eliminate duplicates
• Select the best or most
promising suggestions
• Identify teams which will
work on the follow-up
• Communicate minutes
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CP option generation
• Standard options
• New, creative options

Evaluation of CP options
 Technical
 Environmental
 Economic

Organize RECP giving priority to those that prevent or minimize
NPO (follow RECP hierarchy).
• Plan immediate implementation of obviously feasible
and easy options
Screen
RECP
options

• Typically housekeeping options, including e.g. staff training, fixing of
leaks etc.

• Select and determine next steps
• RECP options to be evaluated in detail by the team.
• RECP options that need deeper technical and financial study by
external experts. Include selected studies in the action plan.
• RECP options to be halted or retaken in a second phase.

Technical evaluation
• Influence on product quality
• Influence on productivity

• Material consumption
• Energy consumption
• Influence on maintenance
• Safety
• Flexibility

• ...

Technical evaluation
Identification and evaluation of
required new equipment and
necessary changes in existing
plant infrastructure and process
line.

• What do we have to do to make it work?
• Do we have the required infrastructure, energy supply,
space, etc. to make it happen?

Influence on
productivity/efficiency

• Do the change affect negatively the efficiency of the
rest of production line?
• Is there potential of a new bottle neck in the
production line? Can we overcome it?

Complexity of technical and
organizational changes

• Do we know how to implement it?
• Do we need training, new human resources, or external
expertise? Are they available?

Operational/maintenance
expenditure

• Can we provide the maintenance required? Is there
spare parts and service supply available?

Influence on product and quality

• Does the change affect compliance with quality
standards of the product?

Environmental evaluation
Evaluate environmental improvements
• Reduction of the amount of pollutants generated
• Reduction of toxicity of emissions or waste generated
• Reduction of energy consumption
• Reduction of material consumption
• Reduction of water consumption
• Reduction of pollutant load in product

Economic evaluation
Major steps in financial analysis on basis of discounted cash flows
• Establish baseline
• Information on actual consumption and cost of the involved resources.

• Calculate the costs of the measure
• Determine the capital or investment cost of the project
• Establish the lifetime of the equipment and compute annual
depreciation

• Calculate the benefits
• Determine revenue implications of the project
• Estimate any changes in operating costs: obvious environmental costs,
costs for lost raw material, personal costs, outsourced services, hidden
costs

• Calculate incremental cash flows
• Assess the project’s financial viability using various decision rules:
Simple payback, NPV

Example:
Garment factory

Example: Garment Factory
RECP Option: Substitution of surface finishing treatment
method in garments, by using the new technology E-Flow.
Initial situation:
• Garment´s surface treatment was based on
distributing chemicals in a bath inside of
industrial washing machines.
• Great amounts of water and chemicals were
needed and consumed higher amounts of
energy. Different chemical products (softeners,
resins, etc.)whose properties need to be
transferred to the garment, had to be
employed.
• Wastewater discharges were disposal in a
WWTP.
Example adapted from a real case in Tunisia. Switchmed project

Baseline
 Production: 22000 pieces/year
 Average weight = 0.7 kg/piece
 Water use= 100,000 l / 1000 kg of
product
 Resin use = 0.13 l/kg
 Annual water consumption =
305,625 m3
 Annual resin consumption = 3,183
kg

Example: Garment Factory
RECP Option: Substitute of surface finishing treatment
methods in garments, by using the new technology EFlow.
Solution identified
E-flow technology is new system in which air from the
atmosphere is transformed into nanobubbles where
water and just the right quantity of chemical products
distribute themselves forming a nanobubble skin. They
become the carriers of the chemical products and
transmit them homogeneously onto the garment for
finishing treatment. The innovative aspect is that the
equipment requires less water, energy and chemical
concentration to perform the finishing process.

Example adapted from a real case in Tunisia. Switchmed project

Example: Garment Factory
RECP Option: Substitute of surface finishing treatment methods in garments, by
using the new technology E-Flow.

Technical evaluation
Technical requirements?
• It can be connected to your own
washing machines and its
processes can be applied to
denim and other fabrics like knits.
• No special electrical connections.

Product quality affectations?
• Results of resin application for 3D
effect according to standards:

Productivity affectations?
• No changes in processing time per
batch.
Special needs for users?
• No, E-Flow is controlled by an
intuitive and friendly user software

Adaptation from a real case in Tunisia. Switch Med project UNIDO

Example: Garment Factory
Economic evaluation:
calculating benefits and change in operation costs
Process: Dying and special finishing

Adaptation from a real case in Tunisia. Switch Med project - UNIDO. Figures have been adapted for example
purpose only

Example: Garment Factory
Economic evaluation:
calculating capital cost of investment and annual cash flow
Capital cost:
+ Cost of acquisitions
+ Cost of installation
+ Cost of disposal (demolitions, removals,
etc.
- Revenue for resale
= Investment
Annual benefits:
+Annual
increasing
in produced units that is
cost:
feasible
to labor
sale cost
+ Cost of
++Maintenance
Cost saving of resources
+ Insurance
+ Other operational costs no considered in
the annual saving.
Payback period = Years

Example adapted from a real case in Tunisia. Switchmed project

Total investment
Net annual benefits

Simple Pay Back Period
•SPB = Cost in $ / Savings in $ p.a.

•Usually organisations have a limit e.g. only opportunities with a payback of less than 2

years will be considered

•Disadvantages
•Advantages
•Too simple
•Simple
•What is the effect of the
•Quick
life of the item?
•Good rule of thumb
•Should not be used for
•Useful as a quick estimate
major decisions, either
•Useful for low cost
high cost or
opportunities
organisationally critical

Example: Garment Factory
Environmental evaluation:
quantifiable benefits!

• Reduction of water footprint of
the company
• Reduction of indirect emissions
for electricity.
• Reduction in the use of
chemicals
Example adapted from a real case in Tunisia. Switchmed project

Documenting the action plan
•
•

Documented / formal
The action plan might have different supporting documents. However, a
summary table that shows the most relevant information is useful to supervise
and follow up on progress.

What information include in the action plan table?
• RECP option statements organized by area, operation or by resource – choose
what is more useful for your case!
• Economic and physical benefits expected of the options.
• Indicators to measure: select parameters that reflects the expected impact from
the option (or group of options) implementation.
• If possible, indicate your minimal target to achieve.
• Tasks to be implemented
• Economic resources needed.
• Responsible and completion date.

Simplified RECP Action Plan
Dying company
ID

Option
Description

Economic Benefits

Environmental Benefit

Investment
[€]

Annual Benefit
[€/yr]

Pay back
[yr]

Resource
Conservation
(material, energy
& water)

Waste
Minimization
(emissions,
effluent &
waste)

Implementation
Completion
date

Responsible
person

1

Repair of leaking
pipes/insulation

€1,000

€2,000

0.5

Not quantifiable

3 month

Chief of
maintenance

2

Operator Training/
Standard Operating
Practices

€500

Not quantifiable

n/a

Not quantifiable

2 months

Dye-master

3

New dyeing unit and
boiler

€132,000

€65,120

2.03

300nm3 gas/day
1,000 m3
water/day
6 kg chemical/day

6 months

Engineering
manager

Reduced GHG
Effluent
reduction:
1,000 m3/day

Documenting the action plan
Hints for an effective Action Plan
 Adapt the action plan table according to your needs!
 Subdivide tables to provide more detail on tasks needed
to make the option happens.
 Activities realistic and measurable
 Responsibilities clearly defined: activities discussed with
the owners and needs defined
 Specific time schedule for completing activities assign
 Communication to all interested employees
 Regular checking of the implementation status. Frequently
updating!
 Adaptation to changes (plans, responsible people, time)

THANK YOU
Nune Harutyunyan,
EU4Environment RECP project coordinator
Nune.harutyunyan@rec-caucasus.org

Dr. Dshkuhi Sahakyan – RECP Expert
Dshkhuhi.sahakyan@rec-Caucasus.am

Tigran Sekoyan - RECP Expert
tigransekoyan@yahoo.com
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