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Energy Management is the
Implementation of technical and
organisational measures in an
~economical beneficial way for a
~ lasting reduction in the energy costs

eec . .

o and the environmental impact of the
energy consumption.




fur Internationale

‘ Z ekl Some Key Factors Involved in the
it G Success of Energy Management

=== Top Management Involvement

neaaon — Thisis very vital. Top/Senior Management visibly
demonstrated their interest and concern in energy
saving achievement.

e Responsibility for energy use

_ — Those responsible for production i.e., production
pit costs - labor, materials and other costs - made
responsible for controlling energy costs. The user of
energy should be responsible for its control as well.



g‘zh”i.ﬂii’“mr” Reasons for Energy
Management
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e Social responsibility
* Financial benefit
« Commercial profit
« ¢ Technical innovation
eec . Better working conditions




g‘z il Obijectives of energy
Lusammenabeif (61C) Gmol ..

efficiency
= * Discover potential ways of energy

eeeeeeeeeeeeeeeeee saving and use in a more efficient
ways.

* Increase profits by reducing
production cost.

eeC * Minimize excessive use of energy
- leading to environmental degradation.




‘Z putsehe Gesellsehart
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g weailint - Principles of Energy Efficiency

eeeeeeeeeeeeee " o Use energy at lowest price

* Energy use at highest efficiency

€eC . Utilize the most appropriate technology
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fur Internationale

Lusammenerbit (617) oM methOd OI Ogy
* Step 1: Adopt your

= organization to energy
NIRRT management &
conservation

‘z sl Ener gy auditing

e Stage 2:How and where
to look for energy
. conservation

eecC opportunities

eeeeeeeeeeeeeeeeeee . Stage 3: ReV|eW

e Stage 3:Assessment

e Stage 4:Feasibility study
e Sustaining the efforts.
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— * Brick
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e Cement

* Food and Beverage
* Soap and chemical
e Metal

eeC * Paperand Pulp

e Cold storage




Dautsche Gesellsohaft
fur Internalionale
Lusammenarbeit (61Z) Gmok

= Brick Sector

INTEGRATION

environment & energy

Energy Intensity 40% of manufacturing cost
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eSO b
Chimney .
Brick pre-heating zone Combustion zone
\ Soaking zone
Damper (Tirpal) A

energy efficiency centre
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Brick sectors

e Batch type, clamp kilns

* Traditional BTK- Natural draught,
induced draught — Stacking is different
like straight line firing,

e Vertical Shaft brick
Kilns(VSBK)
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Deutsehe Gesellehaft .

il Spoon size
Lusammenrbeit (617) GmoH

e Use of large spoon of
capacity 1.5 -2.0 kg
leads to the wastage of

INTEGRATION fuel and over-burning of

bricks. Therefore,

* Feed coal at uniform
intervals with a spoon of
capacity as 750-1000
gms.

e Large size spoon may be
v used rarely for raising

o the temperature in
eec particular lines only.

energy efficiency centre




Fuel Feeding Pattern( Fixed Chimney)

Fig: traditional practice Fig: improved practice (four line firing)

Which Benefits
*Fuel saving

eMinimize the Emission Level
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INTEGRATION Cooling
environment & energy Zone island Cooling
(Miana) =one Island
Ssssssssesseee i g
Seneasaaisiont Back row | B
e bl ol ' eecccsccce
= = eecosceosee
Firelrnan Flre'rlnan Fo:ow: el :: ;_.: .‘; :. i
Pre-heating = =3 £
Zone Coal tubs
Pre-heating
Zone

energy efficiency centre

Conventional
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9 inch __; Se— ] ——
brick wall | I

INTEGRATION

environment & energy

. T M > — Brick bond
. 1 at 3 levels

3-4ainch _ |1 .17"—_7
keri filling | 1%t

1
r f——9 inch
—r—lest—T—1 brick wall

X-section

v Leakage on Wicket Gate leads on

eec e Combustion that means more energy( Coal) Consumption.

energy efficiency centre

e Problem in Brick quality

eProblem in fire travel rate
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environment & energy

eec Fig: improved practice

Fig: traditional practice



Dautsche Gesellsohaft

e Minimizing surface heat loss in
{ugammenarbeit(6I7) bmo¥ ] .
Brick Kilns.

e Fuel saving to minimizing the

== surface heat loss.
—  Surface temperature before
vkt § ey improvement = 70°C

Surface temperature after
improvement = 50°C

Surface area = 8mx9m

Energy saving by improvements = _ y i sk
17000 Kcal/hr P 0 e

Fuel saving = 10 Ton
Annual saving = 150,0000
Note: There are other benefits like

a
eec minimization of pilli(lunburnt)

energy efficienc v e briCkS etc'
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Cement

Energy Intensity 45% of manufacturing cost




Uautsche Gesellse
fur lnlemah anale
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Cement Manufacturing — technologies

=——— ¢ Limestone is the raw material used in the
NESHISY  manufacture of cement.

The thermal energy consumption average is about
760 kcal/kg of clinker. Based on the study of the latest
cement plants, the target energy consumption for a
new cement plant could beast below:

Specific Electrical Energy consumption : 75 units/ton of
« OPC-43

eeC Specific Thermal Energy Consumption : 715 kCal/kg
~ of clinker
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—_ Mines and Crusher Raw mill grinding &

e Short-term storage
® Increase operating capacity * Install variable louvre system for
of primary & secondary roller mill
crusher e Install high efficiency dynamic
e Reduce idle run of crushers separator for roller mills
and belts e Install belt and bucket elevator
« Reduce idle operation of in place of pneumatic conveying
dust collection equipment e Installation of efficient mill
eec Long-term intervals — diaphragm and liners

e Install slip power recovery
system / VFD for raw mill fan /
ESP fan

~* |nstall bulk analyzer for
crushed limestone



Uutsche esell
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___ Compressors & Electrical System

= Compressed Air * Use energy efficient lighting
INTEGRATION . .
eeeeeeeeeeeeee System e Distribute load on

transformer network in an

e Install screw compressors ,
optimum manner

with VED in place of old

compressors. e Improve power factor
* Install compressed air traps — Individual compensation
for receivers — Group compensation
* Optimise compressor — Centralized compensation
Ty discharge pressure e Replace over sized motors
eec * Eliminate compressor air e Replace with energy efficient
leakages by a vigorous motors

maintenance programme e Use VFD for low / partial

e Maintain compressed air loads
filters in good condition
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Food and Beverage

Soap and chemical

Metal
Paper and Pulp



putsehe Gesellsehal
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____ * Furnace e Cogeneration

weovmoy © Steam
generation and
distribution
system

nnnnnnnnnnnnnn

e Electrical
«  system

energy efficiency centre
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e Install automatic combustion Electrical Areas

=——== control system/ oxygen trim

—  control system in steam * Install capacitor banks to improve
INTEGHATION
nnnnnnnnnnnnnn boilers/F power factor
* Install economizer/air * Replace rewound motors with
preheated for boilers furnace energy efficient motors
Install heat recovery from e Replace V-belts with synthetic flat
boiler blow down belts
Install automatic blow down e Optimize voltage in lighting circuit
system for boilers by installing servo stabilizers
a4 Install VSD for SAfan, FD fan ~ * Installation of neutral
eec and ID fan compensator in lighting circuit
~ " Install VSD for boiler feed * Replace rewound motors with

water pump energy efficient motors



‘Z e Co-@Generation, Steam &
Lusammenarbeit (61Z) Gmok
Condensate Systems

e Convert chain grate/spreader stoker boilers to FBC

=——— ¢ |Install co-generation system for medium sized paper

INTEGRATION plants

* |nstallation of dump condenser with cogeneration
unit to manage the load

e Utilise flash steam from boiler blow down for
deaerator heating

e Segregate Intermediate Pressure & High Pressure
« Boiler Feed Water Pump



gutsche Geselloh Furnace
‘Z fur Internationale
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Characteristics of an Efficient

o Furnace should be designed
so that in a given time, as

much of material as possible

can be heated to an uniform

temperature as possible with

eeC the least possible fuel and
labour.
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= Other |

INTEGRATION
i & energy

ener:

izumsmsesescm Furnace Waste Heat Recovery
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Air
pre-heat

% Furnace
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patch type furnace:

*Used for heating up scrap,
=——=  smallingots and billets
—  weighing 2 to 20 kg. for batch
type rerolling.

INTEGRATION
gy

nnnnnnnnnn t & ener

*Charging and discharging of
the ‘material’ is done
manually and the final
product is in the form of rods,
strips etc.

*Operating temperature
is1200 °C.

e ec *Total cycle time can be
% S S categorized into heat-up time

and rerolling time.
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Hotel and cold storage

eeeeeeeeeeeeeeeeeeeeee
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INTEGRATION
ay

environmen t & ener

Saving opportunity

Install input voltage regulators
/ controllers for energy
efficiency as well as longer life
expectancy for lamps where
higher voltages, fluctuations
are expected.

Replace energy efficient
displays like LED’s in place of
lamp type displays in control
panels / instrumentation
areas, etc

Re- set the thermostat
according to season

Use VSD for secondary pumps
, install three- way valves in
AHU

Operate Chillers,
pumps, cooling towers
as per load demand

Schedule HVAC
equipment & systems
as per time of

day,week or holiday
operation.

Install timers or
manual shut off in
unoccupied areas.
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Reduce load on
chillers — use of lowest
possible condenser &
highest possible
evaporator pressure
by micro- processor
control

For each °© C higher
chilled water or lower
condenser water
temperature -- 1 %
energy savings.

Occupancy sensors
FRB blades in cooling towers

Direct coupling compressors
in place of belt driven

Temperature optimization

Proper water treatment of
cooling  water- avoiding
biological fouling.

Improve fan air flow by blade
angle adjustments.
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CASE
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40% cost saving in
Electricity bill

INTEGRATION

environment & energy

eeC

energy efficiency centre
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Motor Replacement

Parameter STD EE STD [EE
Rated kW 11 9.3 15 15
Measured kW 6.5 6.5 12 12
opearing efficiency 85 92 88 92
Operating losses kW 1.1 0.63 1.54 1.03
Difference in losses

kW 0.47 0.51
Annual Operating

hours 6000 6000
Saving in kWh 2820 3060

Unit cost Rs/kWh 5.5 5.5

Cost Saving 15510 16830
Payback 2 years 2 Years
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wwuw  FUrnace door opening

INTEGRATION

environment & energy

Project Implementation Cost Nominal
(NRs.)
« | Initial fuel consumption / Ton 103 Itrs
o of Product
eec After condition Itr s/ton 83 Itrs
Savings per ton of product 20 1trs
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it feralonele .
Lisammenarhl (1) G C e ra m | C S
- Wight difference 3.5
—— kg/batch
INTEGRATION Fuel: 10 litres/batch







Losses through Steam Leaks




Installation of Capacitor Banks

Finding:
 Low power factor
Recommendation:

e |nstall capacitors as per your
requirement

Benefits:

 Reduced kVA demand

e Elimination of penalties

e Reduction in voltage drop
 Improved System Efficiency
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,“resent Demand =
~resent Power Factor =
Proposed Power Factor =
Demand Saving =
Trans & Distr. Saving =

TOTAL SAVINGS =

| Nvestment =

Simple Payback Period =

797 KVA

0.65

0.95

NPR. 2,95,981 (235 KVA)
NPR.1,44,981 (26334 kWh)

NPR.4,40,962

NPR. 3,12,111

9 months
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Thank you




