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Section 1: Executive Summary

PRINCIPAL
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Sno Energy saving measures Investment
(Lakh Rs.J

Energy
Saving

Electricity
(kwh/Year)

Annual
Energy Cost

savings
fl,akh Rs.) [MonthsJ

I
Replacemen t of Existing Ceiling
Fan to Energy Efficient Fan in
Campus in a phase manner.

14.75 47200 s.30 54

Total 14.75 47200 3.30 54

The Annual electrical eners/ savings (in kwh) are calculated and mentioned in the below table:

Total annual Energy savings, kWh

fi/ --.----'I 1-,-

-til[r-,^#[t',Hls-'a'x',

G ree n se Ne E nergy Mo noge m e nt Sol utio n s
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7. Executive

Total Investment, Rs Lakh
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About Chouksey Engineering ColleggBilaspur

Introduction

chouksey Engineering colle-ge,Bilaspur was established unde,r the aegis ofthe H. K, Kalchuri EducationalTrust' Bhopal' knourn as LNCT Gnorig tattJ*ili, ti. aim ofproviding educational opportllniries to thedeserving and under-privileged section 
"r*" r".l"try, rt was established in the year 2001 with the motoof 'Working towards being the Best,

It has achieved commendable progress in attracting and.retaining highly qualified and experiencedfaculty' developing high profile icad'emic inrrastructu?e including vJrio,i, ,ir.il ..Lrrished laboratories,a team of well trained teachers who have created aorauar,r" ,t*osphere for learning and research,

with an aim to remain ouality conscious, efficient and responsive to currentrapid changing economicand technologicar deveropments, clroyraerrra;..J; coirege nitaspu;r,rr,rilr rp trre challenge notonly to give technical and corporate training to the stidentsiut ,rso io ,rkffi;* self confident andbetter human being with Ieadeiship quatiii-esl

Presently, it has expanded its foray in t}e educationar sphere_b-y estabrishing MB,a, MTECH, PHARMACY,HOME0PATHY' sclENCE AND coMMERCE tog"ir,u. ro"iring cHbuxsEy cnoijp op corlscus to achievethe vision:- "Education is a movement from Dirkness to LighC.

Vision oflnstitute

To be a Ieading technical institute of National and International repute, providing quality education andto produce technicarly competen! ethicar and sociany responsibre professionars.

Mission of Institute

To provide students with the best possible inputs through faculty,infrastrucLural facilities andopportunities by the best available means.
To produce best engineers and managers with the sense of duty to humanity and a commitrentto their society and country.
Producing technically sk led manpower to meet the unique needs of industries that forge newpaths, develop new products and come up with innovative sorutions.
To prepare students to be eligible for placement in pSUs/Government
Sectors.

Sectors/MNCs/private

fk
L 1---'

PRINCIPAL
.iOUKSEY ENGINEERING COLLT.

LAL KHADAN, BILASPUR (C.G.

G te e n se rve E ne rgy M o nag e me nt So I utio ns PogeBl26



Energy Audit Report for Chouksey Engineering College, Bilaspur

Locati on:

chouksey Engineering Corlege is Iocated at, NH-49, Masturi - Jairamnagar Rd, Lalkhadan, Mehmand,
chhattisgarh 495004 and the Gps coordinates of the college arez2oi4es,,N 82"12,27.2"E.

Connected Load Breakup

Poqe9l26

M --'-'
ifi i"fsl$ur'itls*,:tl'=
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The installed capacity of each load is given as follows:

Toble 7: connected Loaa EiiFii

CEILING FAN
TUBELIGHT

EXHAUST FAN
EQUIPMENT

CONNECTED TOAD BREAKUP

usfBAlFMENr olHEn

os 5% 2X

Groph 7:Connected Lood Bredkup

/'[ ) _----.-'( F-nrnrclpar
-IOUKSEY ENGINEERING COLLF
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2.2 Methodology

The methodology adopted for energy audit study is given below:
o Kick off meeting
. Analysis of past performance data
o Measurements ofrequired electri cal parameters
o Conduct of efficiency and performance improvement trials fif required]o Discussion of the findings and recommendations with Electrical Team.r Detailedtechno-economicanafsis
r Report submission

2.Slnstruments used for study
The following Instruments were used during energy audit study:

S. No

1.

2.

4.

5.

Name of the Instrument Make ofthe
instrument Details

Portable power quality
analyser

Thermal Imaging camera

Hiolri

Range: 5A-5000Amps
Accuracy: Uncertainty in

measurement is 10.7 7 o/o y oltage
& t0.7o/o [current], 10,31%

_ fwatts)

Fluke TS10 Temperature Range: -10 to 3S0 .C

[14 to 662 'FJ

RH meter TESTO

Temperature range: 0.C to 50.C.
with 100% RH

Lux meter Ten mars INEDA 1604J Range:0-2000, 0-20000 & 0-S0000
tux [3 Ranges]

Range: 0 to 2.131 PSI
6.

7.

8.

Digital Pressure Meter Metravi

Anemometer Lutron [AM 4201] Range ofVelocity: 0-30 m/s

Ultrasonic flow meter ADOPT Fluid
Dynamicg pune

Range: 0-2500 m3/hr Resolution:
0,O1m3 /hr

Table 1: Instruments used Jbr

Gree ns erye E neryy M q h o g e me nt So I uti o n s

study

HOUKSEY ENGINEERING COLLET'

tAL KHADAN, BILASPUR (C.G']

Poge77 l26
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Climatic condition

The average high temp_erature and low temperature profire of B aspur is given as fonows:

Jan Feb Mar Apr ltay Jun Aug Sep Oct Noy

Figure 7: Climatic cond.idon of pamgarh

The hot season lasts for 2.s m,onltrl from Aprir 23 to |uly g, with an average dairy high temperatureabove 91"F. The hotrest month of the year in nilaspuiis;une, with an *"irg" 116r, lr96oF and Iowof 75"F.

The cool season Iasts for 2.6 months, from December 6 to February 23, with an average da y hightemperature below 70'F. The coldest month of the year in Bilaspur is 1anua.y, -itt, "n 
,u".age rowof 44"F and high of64.F.

Gree nse rue Energy M d n oge me nt So I utio n s Po qe 72 126
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Section3 : Performance Assessment
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chouksey Engineering college, Bilaspur has common Energy Meter For all Department. The facility hasAC's, Fans, lighting and Computers as the major energy consuming ufilities.

3.1 Load Analysis

The power logging monitoring has been done for rnain incomer feeder.

Main Incomer reading

:!:r :iat Iril :a it 2!.:t :!il :t.ai
It -1: il 15 tr li t: -1a i-: r: t: t: 15:a i! i!:!,1! t: t::;

r{B r{B 2G{E 
'68i5rrG E!0fi Er1 $lao

::t: :9lll:ll:l t:: .::

Cutrcnt D.ofile

Figure 3: Current profile

:::. 
]

l-
l-il

'' ,,,, j

,,,,1

,,, l-
:i t:

t:::i3

Figure 2: Voltoge prolile-

Gree n se rve E nergy M d n a g e m e nt Sol utio n s

i 4I. KFIADAN, BTLASPUR (C G.)

Pi{ii.lc!FAL
ENG}NEERING

Performance Assessment

Voltoae orofile

$ No,
Name of
Fecder

Voltage [Volt) Currellt

Power

Factor

(P[]

Power

RY YB BR A\E
Vo

lmbala R Y B Avq"

Vo

(Iill IIffA}
nce nce

1 Main Incomer 401 399 398 399 0.42 24.0 26,0 29,0 26,3 70,13 0,85 1S.5 18
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Enerry Audit Reportfor Chouksey Engineering College, Bilaspur

Section4: Energy Conservation Measures
(ECM)

.HOUKSEY ENGINEERING COLLE

LA.L KHADAN, BILASPUR (C.G,)
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Energy Audit Reportfor Chouksey Engineering College, Bilaspur

ECM 1: Replacement of Existlng Ceiling Fan to Energy Efficient BIDC Fan.
Replacement of Conventional Fans of 60 Watt by Energr Effici€nt Fans of ZB watt:

A BLDC fan takes in AC voltage and internally converts it into DC usingSMPS.

The main difference between BLDC and ordinary DC fans is the commutation method. A commutation is basically
the technique of changing the direction of curent in the motor for the rotational movemenL In a BLDC motor, as
there are no brushes so t}le commutation is done by the driving algorithm in the Electronics, The main advantage is
that over a period of timg due to mechanical contact in a tlrushed motor the commutators can undergo wear and
tear, this thing is eliminated in BLDC Motor making the motor more rugged for long-term use.

Figure 15: BLDC motor ofEner$' Efficient fan
To explain, BLDC technolos, in simpler terms, BLDC uses a combination ofPermanent Magnets and Electronics to
achieve the kind ofefficiency and performance it delivers, A BLDC fan composes of 3 main components;

l.Stator 2. Rotor 3. Electronics.

hftamnt
Ma0nstt

Cqpp€r
tYfidnls

Figure 16: Inside view ofBLDC motor
The electronics contains a driving algorithm which drives tle BLDC motor. As discussed earlier in a BLDC motor
t}le position ofmagnets in the fan is sensed by eleckonics that eitler uses a Hall effect sensor or back EMF. Modern
BLDC motors use Back EMF for commutation due to proven disadvantages ofhall effect sensor over period of time.
To explain it in easier terms, we can take an example ofa donkey who has a carrot fixed over his head as per
shown in the picture below:
Consider the Stator io be the Carrot and the donkey to be the Magnets. The polarity of t}Ie stator will keep changing,
due to attraction t}te magnets will create rotational moment iust like how the donkey tries hard to reach the carrot
in the picture.

Permancnt magnets uscd in rotor are responsible formass reduction in power consumption comparcd to windings
used in thc stator in an ordinary induction fan. One added advantage in a BLDC fans due to use ofan electronic circuit
is &at you can add several additional featurcs to increase conveniencc, few cxample of the same are sleep mode,

' "?xliEl#'t H[it'],?-i3t !

G ree nse rve En ergy Monage ment Solutions

Conservation Measures

F =":4;l

ffi"r

Poqe24l26
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timer mode also it is comPatible with }Iome automation systems. Most of the BLDC Ceiling hns are operated by
remote unlike traditional regulator reducing the purchase cost of regulator.
Compared to regular induction fan, a BLDC fan can save upto Rs 1000-1500/ Yearfan. And because tJrere is no
heatirig of the motor, the life ofa BLDC fan is atso expected to be much higher than ordinary
Ener$, Consumption: Ordinary Fans Vs BLDC Fans

Saving Calculation

These existing Fan can be replaced in a phase manner.

Tag Name Wattag€ Daily Electricity Consumption
Regular Fan 60 Watts 1.125 units
BLDC Fan 28 Watts 0.45 units

Ceiling Fan {1400 mm), 60 W

Operating days per years
Total Annual Consumption [kWh) ofold CF

Proposed Total BLDC Fan {28W1 Energr Consumption (kWh)
Saving due to installation of BLDC Fan -kWh
Total Monitory Saving considering Rs.7 @ per kWh
Total Investment ofinstalling 590 nos, BLDC Fan @ Rs,2500 per Fan
Simple Payback period in Months

Gree n se t v e t n e tgy Md no g e m e nt So I uti o n t Pose25 126

CHOUKSEY ENGINEERING COLLEC

LAL KHADAN. BILASPUR (C.G I

va

d

Name ofParticulars Quantity Annual
Operatlonal
Hours [10hr / D)

Total Unit
Consumptlon (kWH)

590 35400 2500 88500
Saving Calculation

250 Days

885 00

413 00

47200

3,30,400

14,75,000

54
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CERTIFICATION

This Part shall indicate certification by certified Energy Auditor stating that: -

I. The data collection has been carried out diligently and truthfully.
II' AII data monitoring devices are in good working condition and have been

calibrated or certified by approved agencies authorized and no tampering of
such device has occurred,

III. All reasonable professional skill, care and diligence had been taken in preparing
the Energy Audit Report and the contents thereof are a true representation of
the facts.

IV. Adequate training provided to personnel involved in daily operation after
implementation of recommendation,

Signature:

Greenserve Energy
Managemant Solutlons

Durg {C.G.)

Name of the Certified Energy Auditor: Mr. Rahul Agrawal
Certifi cation Detail: EA-2 0984

Gre e nse rve Ene rgy Manogernent Sol utions Poge26 l26
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