Energy Conservation in Uttarancha University, D.Dun.

Uttaranchal University

Arkedia Grant, PO. Chandanwatri,
Premnagar, Dehradun

Octoberd020

Study Conducted by

Assocation of Energy Conservation & Environment Protection
Dehradun

AECEFP 1



Energy Conservation in Uttarancha University, D.Dun.

Acknow ledge ment

We would like to thank all the people whose assistance was a milestone in the completion of this
project. We wish to give thanks to University management and staff who took the time to respond

on our query and help us to collect data as required for Energy Audit of University campus.

We also like thank to Mr. Jagdeesh Joshi, Dr. Nirmal Chandra Uniyal, Dr. Kartikey Gaur, Mr. Akram
Ansari senior management and College staff who took the time to provide and gather data of
University Departmental buildings to complete this study. We also acknowledge the hard work of
leadership and core team member Mr. R.K.Aggarwal, Mr. Ashish Vashishth, Mr. Vibhor Aggarwal
and Mr. Naresh Tariyal of Association of Energy Conservation & Environment Protection.

Last but not the least we thank to Mr. Jitendra Joshi, Chancellor Uttaranchal University and all

senior Officials for their guidelines, support & Interest who directed this study.

Audit Team

Mr. Ashish Vashishth (BEE Certified Energy Auditor) - Project Head Mr.
R.K. Aggarwal (BEE Accredited EA) i Project Guide

Mr. Vibhor Aggarwal (B.Tech.) i Energy Auditor Mr.

Naresh Tariyal i Data Compiler

AECEFP 2



Energy Conservation in Uttarancha University, D.Dun.

Summary of Eledrical Energy Saving Potential

Saving Potentials

Ch Particulars kWh  Amount Expenditure | PBP
No. Lacs Lacs Lacs (months)
1 | Power Factor I mpr ovement
i | Improving power fador from0.915to 099 by
repair, replacement of relay, additional cgpaators, 0.98 5.84 1.6 3
2nd APFC for 2ndtransformer
2 | Reducing Voltage
I | Shifting transformer tapsto namal position (3); c
using both servo stabili zers for buldings LIRSk ek o 4
3 Lighting
Replacing 500 fuorescent tubes ingtall ed onwalls
without refledorswith LED at proper angle Gdels) - Bhel o 2
2 | Replacing 25 nos3*36 WCFL with LED 0.037 0.22 0.2 11
Total saving 0.1936| 1.15 0.8 8
4 | Ceiling Fans
Purchase all new star rated
5 | Air Conditioners
|| Operate al conditioners at 26-27°C 0.0243| 0.144 0
Total Eledrical Saving 1.35% | 8.054 2.800
Summary of HSD Saving Potential
ch | Saving potentials
no. UEi Lit Amount | Expenditure PBP
iers Lacs Lacs (months)
Insulation of al flue gas pipes, proper
g | Cleaancefrom openings, less voliage & 2143 | 0.15 0.15 12
frequency during operation, manitoring of
spedfic fuel consumptionetc
Summary of L PG Saving Potential
ch Saving potentials
Nno. Item K Amount | Expenditure PBP
9 Lacs Lacs (months)
1 Pr_oper cleanlng _& replacement of gas burners 370 0.15 0.05 4
with energy efficient bumers
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GENERAL

About Report: Thisis abrief report covering all Energy Consumingequipment. It contains one
words and onexls file. It has been prepared in the order of saving potential with least paybadk
period. All cdculations in xIs are attached to explain formulaed stc and enable daff to
understand basics of cdculations. All remaining are caculations or basic data for reference.
Everything mentioned inthisreport is implementable

Focus Point to check: We wanted to arrive at Energy Corsumptionof Air conditiorers, Fans,

Lighting etc. For this, we measured load of some samples as well as relied uponstandard data.
Then hoursof working were colleded from staff after discusson. Based uponit, we worked out
annual energy consumption. Then we co-related it with actual and applied suitable factor like
75% & 85%.On this basis of this energy consumption,we caculated saving potential. All thisis

given in xlssheds.

1) All saving potential cdculations are reliable. But in some cases, investment figures may vary
asit is depending on University management to puchase latest appliances vs. market rates.

2) Mostly saving potential caculations are based uponactual measurement/ standards and very

few unavoidable cases on assumption.

About AECEP & Audit Team:

AAssociation of Ener gy Cons er vwotkingoimtheafialdlof En v i
Energy Consultancy, ISO 50001 (An Energy Management System), Solar Power plant consultancy
as well as Green & Environment Audit and Certification, we provide a complete solution for
Energy Conservation and Monitoring for Organiaas.

Our members are working in the Energy Conservation Consultancy field from a long time and
having all required Instruments to conduct Audit. We are born to deliver the best solutions in the
field of Energy Management as well as Quality Management i3gsahich adds even more value,

moderni ze and provide efficient solutions for

Er. RK Aggarwal
He is BE (Elect). After retirement from Bhalka Management Board as Member (Power), started

congultancy in energy conservation in 2000. He is BEEGs certified (EA-0179 (Passe their examination
in first batch of 2004) as well as acaredited energy auditor (Acaedited energy auditor-0111) ard PCRAG

empanéled energy auditor (Since 2001). Some of his achievementsin energy audit field are as below:
i) He has carried out energy audit of more than 435 industies & buildings. It includes 7 DC&
during base line M& V, 5M & V during 15-16 & 5 mardatory audits of DCG during 15-16 &

14 during 2017-20 & more than 15 DC& othemwi se than mardatory.
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ii) Paosses dl imported & brarded enegy audit instruments.

iii) His contributions to draft codes on transformers motors, refrigeration, lighting, driers, piping
were found very well by BEE during 2006 for which they gave me both cash (Highed amongg
3 seleted for contribution) and commerdation certificate.
2). Published material- One bodk on AOver hauling, Life asesanent, Refurbishment & Up rating of

hydro power plantsd .To the best of his knowledge thisis the only exhaudive bodk on this subject.

Er. Ashish Vashishth

18 yeas of Experierce in Manufacturing Indudries, Assy. Plants Residertial & Commercial Buildings,
Steel Sector, Forging Sector in dl aspeds of Energy Conservation. | am running the Society cdled as
fAsociation of Energy Conseavation ard Environment Protectiond since 2007 ard we are also
empangled with PCRA,UREDA, CREDA (SDA of BEE) as well as APITCO for which we have
caried Energy Audit & State as well as Naiond Level. | have adso conducted a number of Seminars,
Quiz Programmes and Workshops etc. regarding Energy Consevation in various paits of Uttarakhard. |
have been alo awarded as The Best Energy Auditor for the yea 2010 under Uttrakhard Energy
Consewation by UREDA
Work Experien@in Sewvices -

. Conducting Energy Audit.

. Conducting Training Programme.

. Prepardion of cas studiesin energy efficiency/conservation sector.

 Preparaion of Datebase of Produd & Senvces.

. Feasibility studiesfor setthg up projeds.

« Preparaion of Detailed Projed Reportsfor setting up Projects

. Environmenta Impad Assessment.

. Supervision of Projed Implementation.

- Projed Management.

. Operatbn & Maintenance of Project

. Advising on Procurement matters.

Er. Vibhor Aggarwal

i. HeisB.E. (Electronics & communication). He is in energy audit & consetvation consultancy for
the lag 5 years He has cariied out 3 M & V, 8 MEA audits of designa&ed consumers and 56
medium & small scde consumers and buildings. He has Attended 3 nos two da ys draining
courses of PEDA for green buildings & leamed proper operatbn of building software. He was
as®ciated with safety audit of 50 bark buildings He has dso passed NPGC& industrial &
buildings sd ety on line sdety examination.

AECEFP 5



Energy Conservation in Uttarancha University, D.Dun.

CONTENTS
Ch. Particulars Pageno.
Summary of Electrical Energy Saving Potential 3
GENERAL 4
About Report 4
Focus Point to chedk 4
AboutAECEP & Audit Team 4
Conents 6
Objedive of study 7
AboutUttaranchal University, Dehradun 8
Abouteledrical consumingequipment indalled in universty 8
1 Review of present energy consumption 9
2 Use of renewable energy in university 14
3 Voltage 19
4 Power Fador 21
5 Lighting 22
6 Ceiling Fans 30
7 Air conditiorers 33
8 D G Sets 36
Miscelaneous 38
Kitchens 38
9 MCBs 39
Thermography 40
Root blaversin STP 41
10 | New Buildingi Girls Hostel B 42

AECEFP 6



Energy Conservation in Uttarancha University, D.Dun.

Objedive of Study:

Y

NS~

Verify the sepsadopted for Energy management in thecampus

Spot thelnefficient or Inadequate pradices, if any

Improve the Energy preserving measures and nmethods

Identify potential Energy saving oppotunities

Formulate feasible sepsand measures to be adopted in thecampus

The Uttaranchal University, Dehradun authotities got this sudy doneto explore energy
saving potential .

About Uttaranchal University, Dehradun : Uttaranchal University is congtituted with

the merger of professonal ingitutes of Sushila Devi Centre for

Dehradun, Uttaranchal Ingtitute of Technology and Uttaranchal

9 | Professonal Studies & Research Society, namely Law College

UTTARANCHAL Ingtitute of Management. It is ranked amomgst one of the best

UNIVERSITY universties in the country. It offers an array of multii discipli nary

courses and grea placement oppotunities for all the students.

Uttaranchal University can boast of being an ingtitution par excellence It is locaed in a

fascinating geologicd setting. It is flanked by NH-72 on onesde and a beautiful broad dithering

river on the other sde. The pine trees surroundng the area lend a pristine and wholesome

ambience to the campus. Uttaranchal University offers multi-disciplinary study programs under

its following ingtitutes:

Law College Dehradun (LCD)

Uttaranchal Ingtitute of Technology(UIT)

Uttaranchal Ingtitute of Management (UIM)

Uttaranchal Ingtitute of Pharmaceutical Sciences (UIPS
School of Applied & Life Sciences (SALS)

School of Agriculture (SOA)

University Polytechnic (UP) and many moreé
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About Eledrical Consuming Equipment Installed in University i It is a big
univergty with lot of equipment ingtalled in it. While details have been dedlt in respedively

chapters, brief isasfollows:

Particulars Nos.
Suppy voltage - KV 11
No of transformersi 11/0.433 K/, 500kva 2
Contrad Demand - KVA 500
Total Energy consumption /annumi Grid, D G Set , Solar - lacskWh 14.49
Total HSD Consumptioni KL 7.143
Total D.G. Sets 2
Major L oads No.
Air conditiorers 90
Variousluminaries 7257
Fans 3453
LED TV 23
240W Desktop compugers 1037
Water coolers 82
& someother miscellaneousequipment
Solar
Solar Power plants cgpacity 210KWp
Solar water Heaer Units 24000Lpd
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1) Review of pr esent ener gy consumption

The Eledricity demand ismet from foll owing sources:
i.  Purchasefrom Grid : It is major source of power & forms 81.2% of total use

ii.  Solar : The univerdty authoities have ingtalled 210 KWp capadty over roof top. Its
shareis about 17.1% oftotal consumption

iii. D G Sets are also used when grid supply fails. This use is rare. Proper running record &
HSD consumed is maintained But energy meters are not installed. Assiming average
produwction of 3.5 kwh/liter of HSD, total prodwction comes to about 25000 KWH. It
forms 1.74% oftotal use.

The details of dectrical consumptioncopied from electricity bills for 201920 is given below. It

is at xIsfile shed "Energyo row 1 to 33. Summary of the sameis as follows:

e | T | G| G Ao T
210KWp
Apr 27310 99919 | 107440 845 1.28
May 25979 | 118150| 124368 1925 1.46
Jun 21348 52049 | 57832 3150 0.77
July 18398 65110 | 72344 1400 0.85
Aug 19879 | 133622| 143680 3150 1.57
Sep 20836 | 149378| 157240 2030 1.72
Oct 20836 88455 | 101672 845 1.10
Nov 20266 89934 | 103372 1925 1.12
Dec 19617 148041| 164490 3150 1.71
Jan 15608 86515 | 94038 1400 1.04
Feb 17445 92607 | 101766 3150 1.13
Mar 23342 63767 | 69312 2030 0.89
Total in lacs 2.509 11.88 | 12.98 0.25 14.63

Thus, eledrical energy of about14.63 hcs kWh costing Rs81.96 hcsis consumed annwally. The
Grid suppy is supplemented by 210 KWp Solar power plant spread aaoss 5 separate buildings.
The Annual Energy amount mentioned above is final billed amount considering Solar Power
plant and Solar water heater rebate.
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1) Thetariff isdiscussed asfollows:
i. Contract demand: The sanctioned contrad demand is 500 KV A against maximum 516
adua during 2019-20. But this was only in 1 month. The average maximum demand is
352 KVA. Ealier, the Contrad demand was 353 KVA but due to increae in some
months& penalties, it was got increased to 500KV A in January 2020.1t is satisfadory
i. Power factor: Theaverage power fador from Electricity bills foundas follows :

Month ‘ Grid KWH | Grid KVAh ‘
Apr | 99919 | 107440 | 0.3
May | 118150 | 124368 | 0.95
Jun | 52049 | 57832 | 09
July | 65110 | 72344 | 09
Aug | 133622 | 143680 | 093
Sep | 149378 | 157240 | 0.95
Oct | 88455 | 101672 | 0.87
Nov | 89934 | 103372 | 087
Dec | 148041 | 164490 | 0.9
Jan | 86515 | 94038 | 0.92
Feb | 92607 | 101766 | 091
Mar | 63767 | 69312 | 092
- e " ‘ 11.88 12.976 0.915
Average | 98962 0.91

The energy charges are based on kVAH realing. It is suggested that power fador be increased to

average 0.99. Saving on thisscoreis asfollows:
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Narr ation ‘ Values
Annual kWh- Lacs | 11.87
Existing PF | 0.915
Propased PF | 0.99
KV AH with existing power fador | 12.973
KV ah with propased power fador | 11.990
Savingin kVAH - Lacs | 0.9828
Rate / kvah including other variable charges | 5.94
Amountsavable - Rslacs | 5.84
Expeged investment onreplacement of damaged 16
capacitors, relay , APFC on 2nd tansformer
Paybad periodi Months 3

3) Share of Energy Consumption in different Processes The auditorstried to calculate energy

consumption of various equipment as independent meters are not instaled. Details have been

given in respedive xlIs sheets and cealt separately. The summary of the sameis asfollows:

LacskWh %age ngejsnﬁlrg €

Annual Energy Corsumption 14.6 100%
Fans 3.3 22% Fans
Lighting 3.2 22% Lighting
Computers 2.4 16% Compugrs
Air conditioning 1.6 11% AC
Pumps 0.7 5% Pumps
Water Coolkers 0.4 2.5% | Water Coolers
Exhaust Fans 0.1 0.8% Fans
Corarucion, ity misiee, ko 30 | 20%

Total 14.63 100%

Thus fans and lighting consumptions are predominant in this building. Consumption is
graphically shown asfollows:
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Share of Energy Consumption

B Fans

B Lighting

B Computers

Air conditioning

B Pumps

B Water Coolers

B Exhaust Fans

B Misc Mess & Canteen
refrigerators, Construction. lifts.
misuse, ete

4) Total Eledricity bill : Contrad Demand and monthly charges are of the university in yea
201920 are asfollows:

contract | Grig | Solar . Eledricity Bill
iy De}zn\z;\'r;d i KWH Adjusted GridMDI | PF | tier Solar )Igebate
Apr 99919 | 340 | 0.93] 6.33
May 118150 | 328 | 0.95 7.57
Jun 52049 | 2163 | 0.9 | 3.74
July 65110 | 350.5 | 0.9 | 4.38
Aug 353 133622 | 480.9 | 0.93] 8.84
Sep 149378 | 516.3 | 0.95] 9.7
Oct 88455 | 338 |0.87 6.62
Nov 89934 | 301.1 |0.87 6.72
Dec 148041 | 480.2 | 0.9 | 10.79
Jan 86515 | 306 | 0.92 6.21
Feb 500 92607 | 285.8 | 0.91| 6.67
Mar 63767 | 290.4 | 0.92 4.39
Total 1187547 | I 82.0
Average 98962 | 353 | 0.91] 6.83

The Average consumptionof yea 2019-20 was 0.99 Lacs Kwh. The original Contrad demand
was 353 KV A butin monthsof July, August, September the MDI crossed demand so it was got
increased to 500KV A in January 2020.
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Specific Energy Consumption: Government of India has made audit of building with
contract demand of morethan 120 KV A compukory. Someguide lines for energy consumption

of buldingsis asfollows:

Narr ation KWH/ Sqg. m/year

Normd for fully air conditioned bulding 24 hoursvorking 200 to 400
Possble for fully air conditioned bulding 24 hourswvorking 120 to 140
Mandatory for fully air conditioned bulding for day use 140
Mandatory for nonair conditioned building for day use 26
cosrtné:)rorsi?(tel r;ﬁ rfr(1)z:1te Air conditioned area >50% Alr ngg(;: oned

5 Below 90 Below 40

4 90-115 4050

3 115140 50-60

2 140165 60-70

1 165190 70-80

Spedfic energy consumption or Energy performance index for buildings in this university is as

follows:
Total Electricity Consumption- lacskwh 14.63
Total Covered Area of University - m? 82881.8
So Spedfic Energy Consumptionor EPI i kwh/ m?/ yea 17.7

The maximum limit by BEE for day use is 26 kwh/m2/yea. Adminidrative blocks, ledures halls
laboratories etc are used during day time and hostels are used from evening to mornng. No
standards for such use are available. Still, the assessed energy consumption is less than BEE
standard.
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2) Use of renewabl e energy inuniversity

In a bid to reduce dependence on fossl fuel produwed energy, the university authoiities have
made efforts to use as much renewable energy as possble. For this, they have ingalled PVC
solar cdls for prodwcing Eledricity and solar water heaers for prodwcing hot water for students

for bating & other purpcses. It is avery good step.

1) Solar Power Plant

5 Nos Solar power plants distributed under 7 nos inverters have been ingalled aaoss the
universty with the total ingallation of 210 KWp. All of the Power Plants are properly
ingalled in shadefree area These are well maintained.

Solar Power Plant installed on top of Central Library

Thee€eledricity prodiction fromthat is asfollows:

Month Total Solar | Grid KWH FrOS";tDG l\?\tlﬂ Z‘(’Dlg‘;
210

April 27310 99919 845 128074 | 21%
May 25979 118150 1025 | 146054 |  18%
June 21348 52049 3150 | 76547 28%
July 18398 65110 1400 | 84908 2204
August 10879 133622 3150 | 156651 | 13%
September 20836 149378 2030 | 172244 | 12%
October 20836 88455 845 110136 |  19%
November 20266 89934 1925 | 112125 | 18%
Decanber 19617 148041 3150 | 170808 | 11%
January 15608 86515 1400 | 103523 |  15%
February 17445 92607 3150 | 113202 | 15%
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March 23342 63767 2030 89139 26%

Total in lacs 2.509 11.875 0.25 14.634 17.1%

Thusabout 17.1 % electricity is met through Solar power. It is very good. Most the roof space
avail able is either covered by solar power plants or by solar water heders at hostels. The plant

authoiities plan to cover somemore avail able areain nea future.

2) The split up of solar Electricity prodwced from April to September from diff erent plants
is given below (detailed iscovered in Xls shee AUttarancha Univ Solar & tab Energy):

Library | Library Law Manage | Civil | Poyte | Total

Month Heirely e 2 3 college ment Block | chnic | Sdar
Installed Capacity 30 30 30 50 20 20 30 210
April 2695 3536 3385 7399 2589 2665 | 4113 | 26382
May 2742 3606 3443 7377 2169 1935 | 4113 | 25385
Jure 3095 3029 3270 6187 1900 2274 | 3449 | 23204
July 3495 2306 3278 5526 1625 2034 | 3087 | 21351
August 2977 1933 2794 4848 2036 1772 | 2691 | 19051
September 3637 3323 3415 6087 2036 2220 | 3386 | 24104

Total in 180 Days 18641 17733 19585 | 37424 | 12355 | 12900 | 20839 | 139477

Days 180 180 | 180 | 180 | 180 | 180 | 180 | 180
KWH/KW/Day 345 | 328 | 363 | 416 | 343 | 358 | 3.86 | 3.69
gz;:at‘o”i”?’% 37800 | 35959 | 39714 | 75888 | 25053 | 26158| 42257 | 282828
Should be Value 425 | 425 | 425 | 425 | 425 | 425 | 425 | 425
fgg%‘iss KWHIN | 22950 | 22050 | 22050 | 38250 | 15300 | 15300 | 22950 | 160650
g;oyg Fall in 180 4309 5217 | 3365 | 826 | 2945 | 2400 | 2111 | 21173
322“[')%55 KWHIN | 46538 | 46538 | 46538 | 77563 | 31025 | 31025 46538 | 325763
[S)*;Oyrst Fallin365 | 57897 | 28805 | 26953 | 40139 | 18670 | 18125| 25699 | 42934
Cos of Shortfall / Year @ Rs5.94/ Unit Rs2.55 lacs

The above table shows that average generation from April to September is 3.69 kwh/KWp /day.
Idedly it should have been 4.00to 4.25kwh/KWp/day. Thus about 42934 kwh/ year cogting
Rs2.55Lacs has been prodiced less.

AECEFP 15



Energy Conservation in Uttarancha University, D.Dun.

Lookingat thisshortfall, the plant autharities started close monitaring & cleaning of panels in October. The 10 days results of October are asfollows:

Capacity Location | Capacity | Location | Capacity | Locaion | Capacity | Location | Capacity | Location | Capacity | Location | Capacity
KW
Management 28 KWH/ Qvil 20 Law 50 Polytechnic 30 Library 1 30 Library 2 30 Library 3 30
Date kwh | KWVAY T ewn kW | Kwh | KWH Kwh | KWH | Kwh |KWH | Kwh |KWH | Kwh | KWH/
KW(d ay KW(d ay KW(d ay KWd ay KW/d ay KW/d ay
11-102020 | 73 | 365 | 87 | 435 | 247 | 494 | 136 | 453
12102020 | 72 | 360 | 52 | 260 | 233 | 466 | 128 | 4.27
13102020 | 67 | 335 | 81 | 405 | 231 | 462 | 126 | 4.20
14102020 | 56 | 280 | 79 | 395 | 215 | 430 | 116 | 3.87
15102020 | 64 | 320 | 8 | 405 | 214 | 428 | 116 | 3.87 | 120 | 400 | 120 | 400 | 114 | 3.80
16102020 | 62 | 310 | 83 | 415 | 220 | 440 | 120 | 400 | 124 | 413 | 123 | 410 | 117 | 3.90
17102020 | 60 | 300 | 8 | 425 | 224 | 448 | 121 | 403 | 125 | 417 | 124 | 413 | 118 | 3.93
18102020 | 58 | 290 | 84 | 420 | 225 | 450 | 121 | 403 | 8 | 270 | 8 | 270 | 78 | 260
19102020 | 63 | 315 | 87 | 435 | 234 | 468 | 126 | 420 | 135 | 450 | 132 | 440 | 126 | 420
20102020 | 58 | 290 | 89 | 445 | 234 | 468 | 128 | 427 | | | |
Average | 633 32 | 808 | 40 | 2277 | 46 | 1238 | 41 117.0 | 39 | 1160 | 39 | 1106 | 37

Theresults are discussed as follows:
i. Up toSeptember 2020,average generation was 3.69 kwh/kwp/day.

ii.  In October 2020, inmost of buildings averageis4 to 4.6

AECEP

Management building -3.2 orly
Libraay1& 27 3.9 only
Library 3- 3.7 only

Stll it isonly 3.2 in management building and 3.7 inlibrary 3.
It is suggested that individual cdls of these solar cells be got checked to plug this shortfall :
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Approximate |less generation from these solar plants are as follows:
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L ocation Installed Existing Possble Sortfall/annum | Amount @5.9
Library Inverter 1 30 3.9 4.1 2190 12921
Library Inverter 2 30 3.9 4.1 2555 15074
Library Inverter 3 30 3.7 4.1 4526 26703
Law college 50 4.6
Management 20 3.2 4.1 6826 40270
Civil Block 20 4.0
Polytechnic 30 4.1
Total/ Average 210 3.9 4.1 16097 94969

Thusthere is scopeof minimum 16097&wh costing Rs 94969 moregeneration.

AECEP
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3. Solar Water Heaters

12 nossolar water heaters eadch of 2000litre per day totalling 24000Lpd cgpadty are installed
on top of hogtels for hot water requirements of students. To provide hot water during cloudy
days or when proper hed is not avail able, Hybrid system has been ingtalled here that enables the
authoiities to turn on eledric heders to get hot water. The water heated in the solar heaters is
stored in the insulated tanks each of 2000 liter capadty. The water is used by the studentsin the

mornng/ evening hours.

As the hot water is mostly needed in winter season, it is suggested that in summers, the hot
water be utilized in mess kitchens where electric water heaters are provided for heating food at
the time of serving food and aso in cleaning. If neal be, additiona storage capadty can be
creaed.

Solar water heater plant and insulated tanks of 2000 1 each on top of hostels

Someobservationsare as follows:
I.  Asdated, somehotwater can beused in kitchen in summer
ii. Ingall energy meter for each block to measure power consumed by eledric heaers. If
found more, then remedial measures like providing additional hot water tank can be
taken.

iii.  Themaintenance was satisfactory
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3) Voltage

The universty authoiities have ingall ed 2¥*500 kva, 11000433 volts transformers for receiving
electrical supplyfrom grid. It is a good arrangement. The auditorsmeasured power suppy for 19
hourswith an on linepower analyzer. The voltage profile of those 19 hourss as follows

Time PhaseV LineV
15:00:00 237 410
16:00:00 238 412
17:00:00 241 417
18:00:00 239 | 415
19:00:00 244 | 422
20:00:00 249 | 431
21:00:00 252 | 436
22:00:00 250 | 433
23:00:00 252 | 437
00:00:00 253 | 439
01:00:00 255 | 442
02:00:00 256 | 443
03:00:00 257 | 444
04:00:00 256 | 443
05:00:00 252 | 437
06:00:00 247 | 428
07:00:00 242 | 418
08:00:00 235 | 407
09:00:00 233 | 404
Average 247 ‘ 427

3 Phase Power Quality measurement
being carried out at DG room 1
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Here, we can see that the voltage remains high all the time. It ranged from 233to 257 volts, with

average of 247 volts. Eledrical equipment is rated for 230 volts in the range of 220-240 volts.

Higher voltage resultsin high Energy consumption& has detrimenta effed onequipment.

Itseffed is discussed as follows:

1. Effed of voltage on lighting- At present about3300fluorescent tubes are installed. Normal

fluorescent tubes are designed for 230 volts. Best efficiency of conventional fluorescent

tubes is obtained at abaut 215 volts .1t is brought out that higher voltage besdes causing

premature damage to luminaries, also unnecessarily increases power consumption as

illustrated by following teble-

Sr.no| Lamp 90% valtage | 110% voltage
1 | Fluorescent Tubelight
Light output -9% +8%
Power input -15% +18%

Thusnet effed of 110%voltage is 10% excess consumptionin fluorescent tubes & about5%in

other tubes.

2. Effed on fans: Theincrease in voltage increases fan power consumptionas well as noise

level. Universty authoiities have alrealy ingtaled eledronic regulators on all fans. But if

this regulator is used a maximum point, then both energy consumption & noise level

increases. So asfar as possble about 220volts should besupplied.

3. Other equipment: For best efficiency, voltage should be220-230volts .

4) Remedial measures: Following can be donewithout much investment:

i.  Transformer Taps: One transformer tap is at no. 1 position and 2" s at no. 2 pasition.
It is suggested that both bekept at no. 3postion.

Location | Rated kVa

DG Room 1 500
DG Room 2 500

| 2 | 2.5% figher
\ 1 \ 5% Hgher

Tap Effea

ii.  One250kva voltage stabili zer is ingtalled for computr labs & library. It is under-leaded
Load of someadjoining buildings can beput here.
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250 KVA Servo VOltage Stabilizer installed near DG Room 1

SERVO VOLTAGE STABILIZER

(as per IS - 9815-94)

MED. BY : PRECISION CONTR
. R.8, SHAKAR PUR, COMMER
L VIKAS MARG, DELHI-92.

iii.  One gtabilizer ingtalled for the auditorium remains idle for most times as auditorium is
used rarely. A changeover switch can befitted and it can feed stable voltage to the other
buildings and hostels. By this, detrimental effect of high voltage and unrecessary high
energy consumption ofvariousequipment can beavoided.

Approximate saving & invesinent are as follows:

Narr ation Units Values

Present annual Energy Consumption KWH 1549594

Assumemodest 1% Saving by reducing voltage KWH 15496

Amountsavable @ Rs5.94KWH Rs 92046

4). Power Facto r

Presently, automatic Power Fador Contrdler (APFC) Panel has been installed on transformer 1
only. The auditors chedked the Annual Power Fador coming out to average 0.91 and lowest
being 0.87 for 2months. Following reasonswere found resporsible:

1) Therelay was faulty. It may be got repaired or replaced so that proper nosof capacitors
remain ON. It isan 8gep relay; thistime 12 step relay should beinstall ed.

2) The cgoacitors ingtall ed are of bigger size It is suggested that 5-6 smaller cgpadtors of
cgpacities 1-5 KV AR beingalled so they can cater to the smaller adjustments needed for
proper Reective Power supdy.

3) Capadtor panel is not ingtalled on Transformer 2. It was informed that it is aready
planned. This work can be doneon priority. The capacity is cdculated in the following
table.

AECEP 21



Energy Conservation in Uttarancha University, D.Dun.

Theannual average Maximum Demand is 352.8KV A, the cgpaaty of the APFC panel required

hereis calculated below:

Narr ation Units Values
Present Power Fador 0.91
Should bePower Fador 0.99
Average Maximum Demand KVA 352.8
Maximum Load KW 321.1
Additional Capacitors required KVAR 99.5
KV A after ingtallation 324.3
Reduction in demand KVA 28.5

Theeffect of low power fador has aready been discussed in earlier chapter.

5) Lighting

The university authoiities gave us complete details of luminaries ingtalled in al institutes under

university. The auditors surveyed about 50 % area and compared type of fittings, their height,

and type of reflectors. Some data was collected verbally. Based upon this survey and data

obtained from plant authorities, hours and days of running, the energy consumption is

cdculated asfollows ( xIsfile sheet "Luminaries” row 44 to 103):

SN L ocation Nos Watts | Annual KWH

1 | Huorescent Tubes 3398 46 229585

2 | LED Tubes 2266 20 66566

3 | LED bulbs 1428 6 12585

4 | LED outdoor ftting 34 36 3525

5 | CFL troffer fittings 47 3*36 8771

6 | CFL bulb 84 12 1481
Total 7257 322513

Thustota energy consumptionas per above tableis 3.22 beskWh.

2) Following is observed plant data, verbal discusson & field checking-
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i. Mog of the Huorescent & LED tubesin hostels are ingtaled in on walls rather than celing.
Dueto this, very less direct light falls on the working plane; most of it reaches working plan
after refledion. It is suggested that tubes be shifted to celling wherever possible so dired
light falls onworking planeand praoer utilization of light isdore.

ii. All Huorescent tubes approximately 3398 naos. are without reflectors & most of these are
ingtalled onwalls. .

Though the authoiities have arealy taken many steps for reduction, yet some more need to be
taken. Energy conservation is an endless task. After ead step another is ready. A comperative
study of all luminaries is given at annexure no. 3/1 (xlIs file shed "Lighting" row 1 to 34) to

Someof saving potentials are asfollows:

3) Fluorescent tubes:

3.1) Reflector ¢ Refledion Factor: Depending uponqudity of reflector surface, some light is
absorbed by it and some is refleded to working plane. A goodrefledor increases light output
by over 50% than ordinary reflector, thereby decreasng no. of light points. The quantty of
reflected light depends upon reflection factor, which is the ratio of reflected light to incident

light. For different surfaces, it is asfollows:. -

Silvered glass -0.5t00.85
Stainkss stedl - 0.55 to 0.6(
Chromiumplate - 0.55 to 0.6(
Vitreousenamel - 0.60 to 0.7(

Plastic Polymer in mirror opticfinishing -0 .80 to 0.8¢
AluminumSted: High puity aluminium -0.85
shed, anodired

All 40 W Flourescent tubes without reflectore. In hostels, all installed
on walls
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Fluorescent tubes installed without reflectors -
Very less proportion is falling on working plane-the newspaper stand

—

Lumanaries installed on walls w/o reflectors. Minor portion of light on working area

In the picture given above, most of the light is directed at the oppasite wall, the celling, the wall

below and ground which are called non-working planes. Very less light is direded a the
intended table that is the working plane. The light received on the working plane compiises of
dired light aswell asreflected light refleded from celing andwall. This effect is well explained
and badked with acdculation further in this chapter.
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Retrofitting of mirror optic reflectors on existing lnmanaries

' v

g 3#0 w Fﬂting with \% single tubo
ithout metal cover Louve reflector

Before mstallation After installation

Effed of ingallation on walls. It has been discussed above. Light does not fall on working
plane. It isillu strated with following images:

2*36 Watts tubes on walls- Light does not fall ~ Proper angle lamp bracket to enable light
on working plan to fall on working plan

The bracket can be made better, good looking
as well as can be tilted to suit any angle
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A small study table. Existing lux level with 9 W LED is better than earlier

40 watt on wall. This can be further improved
— o e =

By this method lux level will increase & wattage of tubecan be deaeased. It may also become

possble to de-lamp somefluorescent tubes.

4) Replacement of fluorescent tubes with LED lamps: A comparative table of fluorescent
tubes ingtalled on walls with LED lamp ingtalled at proper angle with a refledor is is shown
below. The actual calculationsare available in Excel sheet in tab Lighting.

Particulars oW | 2swets | 2
w/o reflectors Srg?féc?gtf 20 W
Total Wattswith choke | 44 | 32 | 24
Lumen/ watt 55 90 75
Total light 100% 100% 100%
Dired light 33% | 33% | 100%
Reflected light | 67% | 67% | 0%
Average reflection factor | 40% |  80% | 100%
Average li ght transmitted throwgh reflection-% | 27% | 54% | 0%
So totl light recéved onworking plane | 60% | 87% | 100%
Actual lumen received /Watts | 33 | 78 | 75
Possbility of energy saving by installing LED \ \ ]
Expeded wattage of LED including system | 11 | 25 | 24
Saving % | 76% | |
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Corsidering the adual Lumens/Watt recaved, only 11W LED light will be sufficient in
comparison to 40W Huorescent tubes. Next size available in the market is 12W that can be
ingalled. The Universty authoiities are aware of the saving potential of LED tubes. They are
arealy ingtalling the LED tubes in a phased manner. Still there are around3400Nos fluorescent
tubes existing over the university campusthat can be retrofitted with these reflectors. To keep
isale alive, we suggest replacement of 500 fluorescent tubes with 12 Watt lamps. The saving &

investment is as follows;

Narr ation Values
Wattage for 1 Huorescent tube+ Ball ast 44
Wattage for 1 LED bulb +Ballast 15
Saving / fluorescent tubkes - Watts 29
Saving for 500tubesin 5 hours9 months24 days - kwh 15660
Money savable -Rs@ Rs5.94/KWH 93020
Investment @ Rs120 per bub 60000
Paybadk period- Months 8

4) 3*36 Watts CFL Troffer lights: 47 such lights are ingalled in central library & some
moreare ingalled at different locations. These have following defeds:
I. CFL lampsheing compad version of fluorescent tubes are less efficient than latter.
ii.  With passage of time, conventional reflectors installed on these have become dull. So
light reflection isless

iii. The cover onthese has also becomedirty.

3*36 W CFL Troffer lights. Some dirty also
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