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7.1.6 Quality audits on environment and energy are regularly undertaken by the
Institution and any awards received for such green campus initiatives:

1. Green audit

2. Energy audit

3. Environment audit

4. Clean and green campus recognitions / awards

5. Beyond the campus environmental promotion activities
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NATIONAL RURAL SUSTAINABILITY GRADING 2022-23

A green campus is no longer a fad, but a clear mandate in India and several other progressive
nations where environmental awareness is growing by the day. As per the University Grants
Commission's notification: “A green campus is a higher education community with optimum
land use, environmental planning and resource management i.e., improving energy
efficiency, conserving resources, enhancing environmental quality including habitat
preservation, healthy living environment, use of renewable energy and management of wastes
and water recycling. The buildings within the campus should be based on green building

concepts to the extent possible.”

The concerted efforts of TKR College of Engineering & Technology in the direction of
fostering “sustainabilityand swachtha” in the campus has made it possible to find a place in
the most coveted MGNCRE initiated National Rural Institutions Sustainability Grading
(NRISG)2022-23 . Thecollege is awarded a grading of A+ for Green Cover on Campus and
surface water harvesting. Rooftop water harvesting, rooftop solar system and waste

management with “B” grade.

Having been graded, there is more responsibility on our institution to transform ourselves
into a sustainable institution where all its stakeholders continue to play a vital role in

maintaining A+ grade even at a future date.
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1 National Rural Institutions Sustainability Grading(NRISG) 2022-23
|Green Cover  [Surface Rooftop Rooftop
2 SL.No State District Name HEI Name on Campus Water Water Solar System | Waste Man nt
3 1|Assam Cachar Assam University Silchar| A+ A+ A A+ A+
4 2|Assam Cachar Cachar College Silchar A+ A 8 C A
5 3|Assam Cachar Guruck College A+ B C+ C A
N.C Paul Memorial
6 4|Assam Cachar College A+ C+ c C C+
Radhamadhab College
7 S|Assam Cachar Silchar A+ B C+ C C
Ramanuj Gupta Degree
8 6]Assam Cachar college A+ A A A+ A
9 7|Assam Cachar Silchar College A+ € B+ (4 B+
Silchar College of
10| 8|Assam Cachar Education A B 8 B C
1 9]Assam Cachar Teacher Training College A+ B+ 8 C c+
12 10]Assam Cachar Women's college Silchar A+ A A C+ c+
Arya Vidyapeeth College
13 11jAssam Kamrup Metropolital Autonomous B+ B+ A+ C+ B+
Assam down town
18 12|Assam A+ A+ A+ C+ B+
15 13|Assam Kzmrup Metropolita| B Borooah College C+ B+ B+ C+ A+
16 14|Assam Kamrup Mezropolita| Dispur College A € 8 C+ B+
Gauhati Commerce
17 15/Assam Kamrup M. italCollege A+ A+ B+ B+ A+
18 16/Assam Kamrup Metropotital Handique Girls' College B+ c C+ c+ C
K C Das Commerce
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Annamacharya institute
of Tech&science,
1177 1175|Telangana Rangareddi R. di District and B+ B+ B+ C+ C+
Anstotle College of
management Rangareedi
1178 1176|Telangana Rangareddi District and Tel A+ A c C B+
Govt Degree college
{Maheshwaram
1179 1177|Telangana Rangareddi di District and A+ C C (o4 C
2
1180 1178|Telangana Rangareddi retri A+ B+ B8+ C+ 8
X G Reddy College of
Engg, Rangareddi
1181 1179|Telang Rangareddi District and Tal A+ A+ A+ C+ A+
Matun Venkata Subba
Rao Engg college,
1182 1180|Telangana Rangareddi 4 A+ A A+ A+ A
Sri Indu college of Engg
and Tech Rangareedi
1183 1181|Telangana Rangareddi District and Telangana A+ B+ C B+ C+
St.Ann's P.G college for
women Rangareed
1184 1182|Telangana Rangareddi District and Telangana A+ A A+ C B+
| TKR College Rangareedi
1185| 1183|Telangana Rangareddi District and Telangana A+ A+ C+ B 8
‘idya Jyothi institute of
Technology Rangareeds
1186 1184|Telangana Rangareddi District and Telangana A+ B+ A B+ A+
ASM Degree College for
1187 1185|Telangana 'WARANGAL Women's, Warangal A+ A+ A+ A+ A+
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(R NRISG Vi~ 1,

The first picture shows the attributes of NRISG(22-23) and TKR College of Engineering and Technology is
highlighted in second picture.
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ENERGY AUDIT




SRI GAYATRI ENERGY SERVICES

nwe sUuppovt Yyou coviservaoe

Flat: 401, SS Enclave,2-1-255, St. No:14,Nallakunta, Hyderabad,M:9848050598

Email:srigayatrienergyservices@gmail.com

CERTIFICATE

We here by certify that we carried out Energy Audit in the M/s TKR Coliege of Engineering &
Technology Hyderabad, Telangana during 27 November 2021 and following Observations were
presented below. The Energy Bills were analyzed for energy consumption ,Power factor , Electrical
Load distribution , Distribution Losses if any and Recommendation to reduce the same. We appreciate
the efforts of the M/s TKR College of Engineering & Technology, Medibowii, Hyderabad ,Telangana

for their Pro-Energy Conservation measures in this regard.

For M/s Sri Gayatri Energy Services
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Energy Audit Report
of

misTKR College of Engineering & Technology
Medibowll, Hyderabad

2021-22

By

SRI GAYATRI ENERGY SERVICES

He SUpPPOYt You conserve

Flat: 401, 55 Enclave,2-1255, St Nooig,Nallakuma, Hyderabad M:9848050598
Emailssrigayatrienergyservices@gmail.com
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ACKNOWLEDGEMENT
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managerment of M/s TKR College of Engineering & Technology , Medibowdl, Hyderabad, Telangana for
entrusting the Energy Audit work of their College,

The study team Is apprecative of the keen interest and encouragement shown by

L Dr Snei T. Harinath Reddy - Secretary

2. Shri T, Amarnath Reddy - Treasurer
3 Dr. $hri D.V. Ravi Shankar - Principal

4. Dr. Shri K. Raju - Coordinatar
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Disclaimer
Warrantes and Lisbility

Whiem%kmﬁmmﬂmhwmﬁ%mkx«mmmupmm
“as is"™ make no reprasentations or warrantles in relation to the accursey or completensss of the
information found on it. ‘While the content of this report is provided In good faith, we do warrant that
the Mmmﬁmwlbokoptwmd.t:.bem:ndnotﬂsleeﬁgormambmpmwlﬂ always (or
ever) be avaiable for use.

While implementing the recommendations site inspection should be dane to corstitute professional
approach and adequacy of the site to be established without ambiguity and we exdude i
representations and warranties relating to the content and use of this report.

Inno event We will be ¥sble for any incidental, indirect, consequential or special damages of any Kind,
or any damages whatsoever, including, without fimtation, those rasuiting from loss of profit, loss of
contracts, goodwil, data, information, income, anticipated savings of business relationships, whether
ornot advised of the possibiity of such damage, arising out of or in connectian with the use of this
report,,

mlsl:awalkthroughAudltcondunodonrequestofammwaw&rm.
Exceptions

Nothing in this disclaimer notice excludes or kmits any warrarty implied by law for desth, fraud,
personad inury through negligence, or anything aise which it would not be lawfi for to exclude.

We trust the daota provided by the Mis TKR College of Engineering & Technology ( Autonomous)
Madibowdi, Hyderabad, Telangana personnel is true ta thelr best of knowledge and 3 prefiminary
Repoet was generated ,we dida't verify the correctness of it,

e ——————————————
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Audit Study team
Shri D.S.R.Murthy Senior Energy Auditor
Shri Durga Rao Engineer
Shri Sai Ganesh Engineer
LIST OF INSTRUMENTS USED

*  True RMS Power Meter

« Digital Earth Resistarce meter ( Clamp Type )

*  Digtat Earth Resistance Meter ( Conventianal Type , Kyoritsy, Japan)
¢  Digital Infrared Thermometer { Fluke)
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CERTIFICATE

We here by certdy that we carried out Energy Audit in the Mjs TKR College of Engineering &
Technology Hyderabad, Telangana during 3 December 2022 and following Observations were
presentad below. The Energy Bils waere analyzed for energy consumption ,Power factor , Electsical
Load distribution , Distribution Losses if any and Recommendation to reduce the same. We approclate
the effarts of the Mjs TKR College of Engineering & Technology, Medibowl, Hyderabad ,Tetangana
for their Pro-Energy Conservation measures in thes regard.

For M/s Sei Gayatri Energy Services
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Executive Summary of Observations

A Detalled Walk Through Energy Audit is carried out st the Campus with folowing observations,
The Power Factor at the Maln Incoming panet (after Transformer ) is satisfactory .

It is observed that the Demand is exceading the CMD in couple of moaths and it (s recommended to
enhance the CMD to avoid the penalties.

It Is observed that the Existing Fnh:ﬂodaeiﬂegyhdﬂdomhmwuchmhnpuwdm
&nd when apportunity comes with Energy Efficent one which resuét in energy savings (Detailed
Calculation Is endosed).

TheLoadngofmeUPSisohsenndtobemoderate.w!woom(heynfmmdtobelow,nk
re:umnndcdwdr«kfortmoppomt*ytommcloadwu\eoﬂmwsmdmoffﬂn
lawly loaded UPS to reduce the losses.

n’aobs:rwdtlmsomeofmeswtm'sinsunedmnotolswmed.nur-cmendadto
replace them with minimum 3 star rated AC's as and whan the opportunity comes

Itis recommended to replace the existing inafficient Sght fittings with efficient Light fittings.

_
Sri Gayatri Encrgy Services Page 7
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1.

2.

3

Physical inspection of the premises with reference to Energy Efficient equipment/ Energy
Conservation measures/ Renewable Energy.

Identifying the Energy saving Opportunities within the premises by installing effident equipment
Joevices [ system of the alectrical instaliation.

Identifying the Energy Saving opportunities by adopting continuous suitable monitoring methods

Project Scheduba ;
. Walkk Through Audit r1day
2. Repoct generation 133 Days

Sri Gayatri Energy Services Pages
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Introduction of the Institution

mcﬂlqlofEnghemmaTeQndoy-amdammmphofhmmonmootdthenut
Educativnal Sodiaty was established in the year 2002 in a sprawling, lush green 20 Are campus at Mesrpet,
Hycerabad The college provides » serene and tranguil environment to the students, boosting ther menta
p-otmmdpnpaﬂngmemmslasp«uﬁofaum(u-mmgiohdmﬂme:xNemme
faca and emenge victorious,

511 Teegala Krishna Reddy, the Mayor of Hydershad, is the founder chainman of TKR Educational Soclety, A
mlanthmpistbym'un«kndofmwﬁaalmdfor‘,:ruanwgewmowﬂwmumdhg
themsenes in &l fields pramgatad him to start the educational society; makiy it easy for education to be
within arm’s langth of even a rural student and providing them with an ndepandent and easy i the for
pursuing thetr droams end miking them comme true and in the process upholding moral and ethical values.

Facility Description

The Faclity Receives Power supply from TSSPDCL at 11 KV, the Installed transfarmer s 11 Kv/e33 vV
transtormer of 400 KVA and the Contracted Maximum Demand with TSSPDCL & 350 KVA, The total
connected Load is around 851 KW,

Hence it s recommended to reduce the same.

h
St1 Gayatri Energy Services Page 9
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Electrical Load Distribution

The Incoming pawer supply s from a 11 KV TSSPOCL with cae Transformers of rating 1kV/433 ¥ 400 KVA, Tha total connected load is around
851 KW, The emergency supply. taken care by DG Sets . All the three Blocks are equipped with UPS supply for Power back up for the computer
systems. The detalls of the connected Load across the campus is given belaw

Sri Gayatri Energy Services Page 11
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The Power Measurements are carried out

Main Incoming Power
" Sml R 7.8 454 1032 098 105.4
Y 3385 | 463 |we9 0993 | %0753
8 241.8 4n 1083 0.96 1.9
Srl Gayatri Energy Services
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The Energy Bills Analysis is carried out to Understanding the Consumption pattem of the Institute

| Month | KWH | KVAH PF KVA KVA | TODy | TOD2 | Demand | Energy | TOD | Total
NOV22 | 92935 | 94215 | 0.98641 309 3og | 16857 | 13447 | 147060 | 829092 | 30304 | 1012108
OCT2a | 73597 | 74488 | 0.98804 303 S03 | 13577 110349 | 344210 | 635404 | 22021 | 827004
SEP22 | o738 | 98517 | 0.98864 328 328 | 96343 | 14081 | 156085 | 866949 | 30424 | 59369
AUG22 | 88743 90035 | 0.98576 356 356 | 15277 | 12702 | 66250 | 793230 | 37979 | ge8n0
JULY2a | 75871 | 76876 ! 0.98693 27 327 | w66 | w8 | 135323 | 676508 | 23204 | 859740
JUN22 | 124870 | 127665 | ©.978n 469 469 | 17265 | 16542 | 166250 | 12491560 | 38878 | 1617997
MAY2Y | 117368 | 20380 | o.g757 467 467 | 16559 | 15312 13060 | 938184 | 31871 | 1510201
APRI2 | 207633 | 909867 | 0.97967 424 424 | 16053 | 15179 | 165360 | 856962 | In3I2 | 1233335
MAR2z | 83544 ! 90250 | 0.981 349 349 | 95596 | 12824 | 136344 | 703950 | 28420 | Ep4124
FEE22 60598 | 62465 | o.970m 150 280 | 267 | 8772 w9ro0 | 4&7237 | 30039 | 6201
JAN22 28672 | 6Go3is 0.9726 280 280 | 11410 | 979 | w9200 | 470535 | 20389 | 603743
DECH | 89868 | 92296 | 0.97369 293 293 | 16508 | 13099 11420 | 719908 | 29607 | 869323y

Saving Opportunities

1. The Actual Demand is cbserved to ba recorded more than the CMD, it is recommended to enhance the CMD to 450 KVA to avoid paying
penaity of Rs 3,0020/- every month.

2. The Indvidual Floar Wise Power Factar to be improved to reduce the losses .

T e —————————————————————
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HVAC- Air Conditioning Systems

Sri Gayaw| Energy Services
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Introduction of Alr Conditioning & Refrigeration System:

The present A conditioning system In the college is of Padage Units, Split Alr Conditioning units of
War fatedThe Alr conditioning is analyzed for energy saving opportunities .The detaled
measurements are taken on sample basss at some of the locations .

The Measurements of sample Split AC units are done In blocks and tabulated below

Split Air Conditioners 2021-22
No, Spect
of Ic
sk Type Pow Infet Outlet | Flow
N | Llocation AL of |Bute er | Temp.(* | Tompd® | m/s Arrive | Powe | CO EER
2 ‘ AC dTR e o o ek d TR r P
Und Kw/T
t R
Ground 1 Split 115 46 | 159
1 | Floor AC 1.5 2 23.7 205 038 | 153 0.75 7 5
1 Split 122 51175
2 | First Floor AC 1.5 5 242 223 075 | 1.79 | 068 4 s
Second NEC 31108
3 | Floor AN 1.5 | 1.25 251 231 045 | 113 1.10 & &
1 Split 25
4 | Thrd Hloor AC 15 | 132 232 223 083 | 0.94 141 0 | B854
Fourth 1 Split 28
5 | Floor AC 15 | 148 243 22.8 D63 | 1.19 1.25 2 1963
Computer L Solit 28 | 100
6 | Lab AC 15 | 125 245 235 083 | 1.04 1.20 k) 2
1 Split 20
7 | T Block AC 15 | 125 253 4.6 083 | 0.73 171 5 | 7.01
Energy Efficiency Opportunities
Maduce heat loads

Any reduction In heat loads results in a reduction In required refrigeration capaclty and therefors
energy consumption. There

are three main methods for redudng hest icads:

- improving Insulation,

- Reducing air leakage.
‘Redudng incidental and auxilasy gains,

Sri Gayutri Energy Services
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Insuletion improvements

The walls of a refrigesated space should be well maintained to guard against damage or degradation of
the insulating material,

visual inspection will give first indications of problems while thermographic Irspection wil show up
cold areas where insulation is poor,

- Alr leahege

Air ¢ |eak through the degraded fabric of an enclosure or through an access such as a door. Taking
the steps outlined abave should prevert fabric leakage, while reducing sir leakage through doors is
outined below:

Reduce temperature lifts

The efficiency of refrigerating plant is dependant upon the size of the temperature §ift between the
evaporator and the condenser: the smaller the lift the more efficient the system.

- Head pressure control

Many systerns maintain 3 higher it than Is necessary through the use of head pressure cortrol. This
practice aims to mamtain ahigh pressure in the condenser to ensure a controlled supply of refrigerant
to the evaparator, The control pressure can be reduced usng s Salanced port thermostatic expansion
yalve or an efectronic expansion valve, while the installation of 3 liguid Bne pump can further reduce
the need for such control. Lowering the control pressure allows the condensing pressurs to fall 3s the
outside temperature falls

from the desgn condition and can improve energy efficiency bysol, particularly during winter. The
cost of these measures varies betwaen 15,000 to 150000 If Instalied at the time of refrigerant
replacemnent and will normally pay back in about two years.

The Package Units measuraments are carried out on sample basis at various locatians and folowing

are the details tabulated calculsting the SPC ( Specific Powear Consumption) , EER( Energy Efficiency
Ratio), COP( Coefficient of Performance) .

Sri Gayatri Epergy Services Page 16
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Equipment audit

Check controls
and set points

Figure 1: Optimising energy efficiency

Improve insulation

i

Improve defrosting

Reduce refrigerant
temperature [ift

Optimise compressor
and system operation

Institute planned
maintainenance

|

Reduce air leakage

ans & pumps

Reduce incidental
and auxilliary loads

Poogie

Machiery

Defrosting method

Defrosting control

Remove head
pressure control

Optimise evaporator
temperature levels

Full load efficiency

Part load efficlency

Sri Gayatri Energy Services
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Maintenance ¥ Eloctrical Safety

Sei Gayatrl Enecgy Services

Page 18
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1. Electrical Single Line Diagram | Lay Out Diagram | Equipment Layout | Electrical Control

i, Check for Unauthorized Temporary Installations
I, Modification to be Updated

il SLO reflects the actual installation

iv, Duly approved by statutory sutharities

3. Importance of Elactrical Safety In the Overall Safety System
Periodicity of comprehensive Blectrical Safaty chack

i Understanding of slectrical hazards

IL Electrical checkpoints in the safety chaddist
L Implementation priarity for electrical hazards
bv. Electrical Wark Permit System

v, Safe Electrical Operating Protedures

3 Electrical Preventive Maintenance

I Is there an Electrical Preventive Maintenance programme in place
i, 15 the programme implemented? What is the slippage?
B, Are the relevant standards (statutes and nonstatutory) referred and
incorporated in tha EPM programme?
iv. Electrical Tasts, Records, Test Procodure and periodicty (earth resistance,
insulation resistance tests)
V. 1= the EPM programme only documented?
Vi Transformer tests (dielectric strength, acidity, sludge deposits, dissolved gases,
otc.) and perlodicity
ik Pariodic calibration of meters (ammeter, voltmeter, relays, 1emperature
gAuges) and test instrumants (nsulation resistance maggar, earth resistance
megger, multimeters, atc.)

4 Earthing System

Installation as per approved design?

Installation and Maint=nance as per IS 30437

Earth resistanice measured perfodically?

Test procedure

Acceptable earth resistance values

Is the earthing systemn modified when electrical installation is modified?
Are neutral earth pits indeépendent and soparate?

Are garth pits idemified?

Are two and distinct earth connections provide®

15 tha earth continuity tested?

Is bonding and earthing caeried out 10 avoid ESD hazards?

ExFERE<TFpe

Sti Gayatri Enerpgy Services Page 19
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Annexure |

Conversion factors

CONVERSION TASLES

1 Keal 3.9685 Bty

1 KWh 3413 Bty

1KWh 860 keal

1 Btu 1.055 ki

1 calorie 4486 joudes
1hp 746 Warts

1&g 2.2 Ib {pounds)
1 maters 3.28 feet

1inch 2.54cm
1kglem® 19422 psi
1atmasphere 1.0332 kglemy
tkgfem? 10 meters of water column @ 4 °C
1 kgl 9.807 x 10 4 passels
1 Ton of Refrigeration 3023 keallhowr
1 Ton of Refrigeration 12000 Btuhour
tUS Galion 3,785 liters
timperial Gallon 4546 liters

F 182"+ 32

* ce273

Sri Gayauri Energy Services
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Annexure 4| -Abbreviations &Definitions

Abbreviations

T degrees Colsius

T degrees Fahrenhet

Bty British tharmal unit

e British thermal units per square foot
v Joules per square matar

kVA kilovolt amperes

Kw kilowatts

KWh kilowatt-haws

KWhim' kilowatt-hours per square metar
Definitions:

Basic definltions of tarms

Absorber. The companent of the vapour sbsorption chiling packagie wherein the refrigerant vapour i
absocbad by the liquid absorbent,

Ar Handing Unit. An alr cooling unit, consisting of a blower or blowers, heat exchanger and fiters with
refrigerant, chilled water or brine on the tube side to perform ane or mare of the functions of
dreulating, cooling, clearng, humidfyirg, dehumidifying and mixing of air.

Brine. Soiution of antl-freeze substances lke Sodiun Chloride, Caldum Chlonde, Mono-ethylene Clycol,
Ethd Alcobol ete,

Coefficlent of Performance, The ratio of Net Refrigerating £ffect divided by Compressor Shaft Paower
o Thermal Power Input. The numerator and denominator should be in the same measuring uwits.
Compressors, Machines in which compression of refrigerant vapour is effected by the postive action
of linear motion of pistons, rotating elements (screws, vanes, scrolls et<.) or conversion of velacity
energy to pressure in 3 centrifugal device,

Compreszor, hermetic. Sealed compressor & motor unit, where the electric motar is cocled by the
refrigerant and both the compressor and electric motar are not accessibie for rmaintenance.
Compressar, open, Compressor is externatly coupled to the prime maver and the refrigerant does not
ool the prime mover.

Compressor, semihermetic, Compressor motor unit, where the slectric motar is cooled by the
refrigerant and the compressor s accessible for mantenance.

Condenser, The heast exchanger, which utfizes refrigerant to water/air heat transfer, csusng the
rafrigerant to cordense and the water/air to be heated. Dasuperheating or sub<ooling of the

refrigerant may also occur.
e e re—
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Energy Efficiency Ratio. The ratio of Net Refrigerating Effect (Btufhr) dvided by Shaft Power (Watts)
of Thermal Power Input (Watts) consumed.

Elactric Motor. Electrically operated rotary prime mover.,

Enthalpy. The heat content of a substance at a particular temperature,

Engine. Internal combustion engine used as prime mover.

Evaparator. The heat exchanger wherein the refrigerant evaporates and, in the process, cools another
fluid i(generally water, brine or air).

Fliéd, The substance that s usefully cocled in the chilling package (generally water, beine or air),
Generator, The compoanent of a vapor absorption chilling package wherein the absorbent solusion ks
heated to evaporate the refrigerant and concentrate the absorbent.

Gross Calarific Valua. The amount of heat produced per unit of fuel when complite combustion takes
place at constant pressure, tha products of combustion are cooled to the initial temperature of the
fued and alr, and the vapor formed during combustion is condensed.

Net Refrigeration Effect. The useful cacling effect (or hest remaval) In the evaporater.

Psychometric Chart, A chart or plotted curvas showing the various parameters of sir 3t difforant
temperatures at atmospheric pressure, The pararneters shown include dry bulb temperature, wet bulb
temperature, refative humidity, melsture content, enthalpy and sensible heat factor.

Refrigerant. The substance that evaporates in the evaporator to provide cooling effect.

Shaft Power. Powes at the shaft of any rotary equipment.

Specfic Fuel Consumption. The ratio of Thermal Power Input (kgih of ¥quid fusl or ma/h of gaseous
fuel consumed to the Net Refrigerating Effect (Tons of Refrigeration).

Spedfic humidity, Mass of watar vapor per unit mass of dry air.

Spedfic Power Consumption. The ratio of Shaft Power (KW) to the Net Refrigerating Etfect {Tons of
Refrigeration).

Specific Steam Consumption, The ratio of Thermal Power Input (kgh of steam) to the Net
Refrigerating Effect (Tons of Refrigerstion).

Spead. The number of revolutions per minute of the sheft.

Temperature, dry bull, The temperature Indicated by any temperature sensing element when held in
air,

Temperature, Inlet. Temperature measured st the inlet stream of the heat exchanger.

Temparature, Outlet. Temperature measured at the outbet stream of the heat exchanger
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Introduction & back ground

*  Refrigeration is the removal of heat from a material or space, o that t's temperature is lower
than that of its surroundings.

*  When refrigerant absorbs the unwanted heat, this raises the refrigerant’s temperature
{"Saturation Temperature®™) so that it changes from a liquid to a gas — it evaporates. The
Fystem then wuses concensation to release the heat and change the refrigerant badk into a
Fquid. This is called “Latent Heat™.

* This cycle is based on the physical principle, that a Fjuid extracts heat from the surrounding
area as it expands (bails) Inta a gas,

*  To accomplish this, the refrigerant is pumped through a clesed looped pipe system.

*  The dosed looped pipe system stops the refrigerant from becoming contaminated and
controls its stream. The refrigerant will be both a vapor and 2 liguid in the loop.

“
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nangc o'
Service Quality Class of
lluminanae | Direct Glare
Type of Interior Activity @i Lux Umitation
Education

_Assembly Halls 200-300500 3
| Teaching Spaces 200-300-500 '
Lecture Theatres
i} General 200-300-500 1

300-500- Localized Lighting may be
i) Derno Benchas 700 1 approgriate
iii) Seminar Rooms 300-500-7%0 1
v) Art Rooms 300-500-750 1
v} laborataries 300-500-750 1
vi) Libraries 200-5004500 1
vil)Music Rooms 200-300-500 1
vill) Sparts Hal 300-300-500 1
ix) Work Shop 200-300.500 1
X uter Work station 300-500-750 1

Supplomentary local fghting

xijBath Rooms 50100150 near mimor
xil) Cffice Rooms F00-500-750 1
i) Entrance Halls, Lobbies 150-200-300 2
xiv) Comidors, Passageway,
Stairs 50100150 2
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Life ( Hrs) 750 Booa 50,000
Colour Rendering Index
$00K Candidight
2680 X 40 Wincandescent tamp
3000 K 200 Wincandescent amp
3200 K Sureise/sunset
3400 K Turgsten lamp
3400 K 1 bour from dusk/dawn
5000-4500 K Xenon lamp/light arc
5500 K Sunny daylight around noon
550045600 K Blectranic photo flash
65007500 K Overcast sky
900012000 K Blue sky
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Disclaimer
Warrantles and Liability

While every effort is made to ensure that the content of this report is accurate, the details provided
“as is” make no representations or warranties in relation to the accuracy or completeness of the
information found on it. While the content of this report is provided in good faith, we do warrant that
the information will be kept up to date, be true and not misleading, or that this report will always (or
ever) be available for use.

While implementing the recommendations site inspection should be done to constitute professional
approach and adequacy of the site to be established without ambiguity and we exclude all
representations and warranties relating to the content and use of this report.

In no event We will be liable for any incidental, indirect, consequential or special damages of any kind,
or any damages whatsoever, including, without limitation, those resulting from loss of profit, loss of
contracts, goodwill, data, information, income, anticipated savings or business relationships, whether
or not advised of the possibility of such damage, arising out of or in connection with the use of this

report.,
This is @ walk through Audit conducted on request of M/s TKR College of Engineering & Technology.

Exceptions

Nothing in this disclaimer notice excludes or limits any warranty implied by faw for death, fraud,
personal injury through negligence, or anything else which it would not be lawful for to exclude.

We trust the data provided by the M/s TKR College of Engineering & Technology ( Autonomous)
Medibowli, Hyderabad, Telangana personnel is true to their best of knowledge and a preliminary
Report was generated, we didn't verify the correctness of it,

P
/[ ¥l
Pl/nc'pal
TKR Coll lege of Engineesing Technology

(AUTOi\rW'QUS'

Medbowi;, Meerpet, Hydefabad 97,

Sri Gayatri Energy Services Page4




Audit Study team
Shri D.S.R.Murthy Senior Energy Auditor
Shri Durga Rao Engineer
Shri Sai Ganesh Engineer
LIST OF INSTRUMENTS USED

* True RMS Power Meter
e Digital Earth Resistance meter ( Uamp Type )
* Digital Earth Resistance Meter ( Conventional Type , Kyoritsu, Japan)

¢ Digital Infrared Thermometer ( Fluke)
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CERTIFICATE

We here by certify that we carried out Energy Audit in the M/s TKR College of Engineering &
Technology Hyderabad, Telangana during 27 November 2021 and following Observations were
presented below. The Energy Bills were analyzed for energy consumption ,Power factor , Electrical
Load distribution , Distribution Losses if any and Recommendation to reduce the same. We appreciate
the efforts of the M/s TKR College of Engineering & Technology, Medibowll, Hyderabad ,Telangana

for their Pro-Energy Conservation measures in this regard.

For M/s Srl Gayatri Energy Services
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Executive Summary of Observations

1. A Detailed Walk Through Energy Audit Is carried out at the Campus with following observations.
2. The Power Factor at the Main Incoming panel (after Transformer ) is satisfactory .

3. Itis observed that the Demand is exceeding the CMD in couple of months and it is recommended to
enhance the CMD to avoid the penalties.

4. Itis observed that the Existing Fans installed are Energy Inefficient fans which may be replaced as
and when opportunity comes with Energy Efficient one which result in energy savings (Detailed
Calculation is enclosed).

5. The Loading of the UPS is observed to be moderate, where ever they are found to be low , It is
recommended to check for the opportunity to shift the load to the other UPS and switch off the
lowly loaded UPS to reduce the losses.

6. It is observed that some of the Split AC's installed are not of star rated , it is recommended to
replace them with minimum 3 star rated AC’s as and when the opportunity comes

7. Itis recommended to replace the existing inefficient light fittings with efficient Light fittings.

Principal
TKR Colfege of Engineenng § Technology
(AUT: ONOMOUS)
Medbowi, Meerpet, Hyderabad-97
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1. Physkal lnspectlon of the premises with reference to Energy Efficient equipment/ Energy
Conservation measures/ Renewable Energy.

2. Identifying the Energy saving Opportunities within the premises by installing efficient equipment
/devices | system of the electrical installation.

3. Identifying the Energy Saving opportunities by adopting continuous suitable monitoring methods

Project Schedule :
1. Walk Through Audit :1day
2. Report generation : 2-3 Days

TKR Colles0f £ Enginesr 03 & Tacknclogy
lAL,T(.JIJ\. -1()La J
Medbowli, Meerpet, Hyderabad-97.
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Introduction of the Institution

TKR College of Engineering and Technology — a modern temple of leaming, an off shoot of the TKR
Educational Society was established in the year 2002 in a sprawling, lush green 20 acre campus at Meerpet,
Hyderabad. The college provides a serene and tranquil environment to the students, boosting their mental
potential and preparing them in all aspects to face the cut- throat global competition with a smile on the
face and emerge victorious.

Sri Teegala Krishna Reddy, the Mayor of Hyderabad, is the founder chairman of TKR Educational Sodety. A
Philanthropist by nature, “the friend of man, to vice alone of foe”, and an urge to see our students excelling
themselves in all fields prompted him to start the educational society; making it easy for education to be
within arm’s length of even a rural student and providing them with an independent and easy in the for
pursuing their dreams and making them come true and in the process upholding moral and ethical values,

Facility Description
The Facility Receives Power supply from TSSPDCL at 11 KV, the installed transformer is 1 KV/433 V

transformer of 400 KVA and the Contracted Maximum Demand with TSSPDCL s 350 KVA, The total

connected Load is around 810 KW.

Hence it is recommended to reduce the same.
4
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Electrical Load Distribution

The Incoming power supply is from a 11 KV TSSPDCL ,with one Transformers of rating 11kV/433 V 400 KVA , The total connected load is
around 810.39 KW . The emergency supply. taken care by DG Sets . All the three Blocks are equipped with UPS supply for Power back up for
the computer systems. The details of the connected Load across the campus Is given below

ey e .'?FYIFT'F;T“" - ' - 1 —_t A ..'F"’:{ o q -:. . ," - wm]] 5;&7

L. L]

. X

—"" =" "'AAR

»

Sri Gayatri Energy Services Page 11




The Power Measurements are carried out

Power Measurements AY 2021
. Power
Location Phase | Voltage | Ampere | kVA r kw
Misin lacoming Power R | 237.8 | 43769 | 9996 | o098 |102
Supply
Y 238.5 | 423.65 | 93.12 0.96 97
B8 241.8 | 480.27 | 100.44 0.93 108
{
.5/ ___/f
/[(/ A
o
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The Energy Bills Analysis is carried out to Understanding the Consumption pattern of the Institute

TKR College of Engineering and Technology , Medibowli, Hyderabad 2021-22
UNITS 1| CHARGES
Actual Billed

Month KWH | KVAH PF KVA KVA TOD1 | TOD2 | Demand | Enerpy TOD Total
NOV21 81842 | 84397 | 0.9697 303 303 | 14389 | 11584 118326 | 658296 | 25973 | 807659
OCT21 80322 | 82509 | 0.9735 322 322 | 16354 | 11970 125736 | 643570 | 28324 | Bo2580
SEP21 72544 | 74512 | 0.9736 384 384 | 8412| 9710 136500 581193 | 18122 | 766962
AUG21 83889 | 85873 | 0.9769 292 292 | 13826 | 12072 114036 | 669809 | 25898 | 814895
JULY21 62942 | 64254 | 0.9796 292 292 | 9824 | 8142 114192 501204 | 17966 637218
JUN21 23539 | 24264 | 0.9701 280 280 | 4190 | 3645 100200 189259 7835 | 302585
MAY21 34604 | 35588 | 0.9724 280 280 | 5018 | 4554 109200 | 277586 9572 391513
APR21 52356 | 53516 | 0.9783 280 280 | 6806 | 6546 109200 417424 | 13352 | 470667
MAR21 82300 | 84054 | 0.9791 302 302 | 12560 | 12280 117780 655621 | 24840 | 788755
FEB21 59330 | 61032 | o0.9721 280 280 | 9972 | 8776 109200 | 476049 | 18748 | 597424
JAN21 35398 | 36788 | 0.9622 280 280 | 5930 | 5170 109200 | 286946 | 1100 | 409453
DEC20 44762 | 46334 | 0.9661 280 280 | 7442 | 7592 100200 | 361405 | 15034 | 488419
Saving Opportunities

1. The Actual Demand is observed to be recorded more than the CMD, it is recommended to enhance the CMD to 425 KVA from 359KVA

and there by Demand charges savings of Rs 16150/ on account of Demand Charges.
2. The Individual Floor Wise Power Factor to be improved to reduce the losses . f ///
7
) /’
o
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HVAC- Air Conditioning Systems

/
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Introduction of Alr Conditioning & Refrigeration System:

The present Air conditioning system in the college is of Package Units, Split Air Conditioning units of
star rated.The Air conditioning is analyzed for energy saving opportunities .The detailed
measurements are taken on sample basis at some of the locations .

The Measurements of sample Split AC units are done in blocks and tabulated below

Spiit Air Conditioners 2021
No.
sk " on of | Typeof | Rated | Power Inlet Outlet Flow | Arrived s: o : cop | em
No AC AL TR kw | Temp.(%) | Temp ) | m/sec ™
e KW/TR
1_| Ground Floor 1 |spitac | 15 | 1152 254 | 231 045 | 130 0.89 | 397 | 1357
2 | First Floor 1 |spiac| 15 | 1225 23.7 223 0.75 1.32 093 | 379 | 1293
3 | Second Floor 1 |splitac| 15 1.35 254 23.1 0.45 1.30 104 | 339 | 1157
4 | Third FAoor 1 Splitac | 15 | 1.37% 232 223 043 0,94 146 | 240 | 820
S | Fourth Floor 1 |spitac| 15 165 243 228 0.63 1.19 139 | 253 | 864
6 | Computeriab | 1 |spiac| 15 | 125 24.5 235 083 | 104 120 | 293 | 1002
Energy Efficiency Opportunities
Reduce heat loads

Any reduction in heat loads results in a reduction in required refrigeration capacity and therefore

energy consumption. There

are three main methods for reducing heat loads:

* Improving insulation.
- Reducing air leakage.

‘Reducding incidental and auxiliary gains.

Sri Gayatri Energy Services
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Insulation improvements

The walls of a refrigerated space should be well maintained to guard against damage or degradation of
the insulating material.

visual inspection will give first indications of problems while thermographic inspection will show up
cold areas where insulation Is poor.

- Alr leakage
Air can leak through the degraded fabric of an enclosure or through an access such as a door. Taking

the steps outlined above should prevent fabric leakage, while reducing air leakage through doors Is
outlined below:

Reduce temperature lifts

The effidiency of refrigerating plant is dependent upon the size of the temperature lift between the
evaporator and the condenser: the smaller the lift the more efficient the system.

- Head pressure control

Many systems maintain a higher lift than is necessary through the use of head pressure control, This
practice alms to maintain ahigh pressure in the condenser to ensure a controlled supply of refrigerant
to the evaporator. The control pressure can be reduced using a balanced port thermostatic expansion
valve or an electronic expansion valve, while the installation of a liquid line pump can further reduce
the need for such control. Lowering the control pressure allows the condensing pressure to fall as the

outside temperature falls

from the design condition and can improve energy efficiency byso®, particularly during winter. The
cost of these measures varies between 15,000 to 150000 if installed at the time of refrigerant

replacerment and will normally pay back in about two years.

The Package Units measurements are carried out on sample basls at various locations and following
are the details tabulated calculating the SPC ( Specific Power Consumption) , EER( Energy Efficiency
Ratio), COP( Coefficient of Performance) .

-
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Figure 1: Optimising energy efficiency
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Maintenance & Electrical Safety
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1. Electrical Single Line Diagram / Lay Out Diagram | Equipment Layout [ Electrical Control
diagram
L. Check for Unauthorized Temporary Installations
ii. Modification to be Updated
fil. SLD reflects the actual installation
iv. Duly approved by statutory authoritles

2. Importance of Electrical Safety in the Overall Safety System
Periodicity of comprehensive Electrical Safety check

i. Understanding of electrical hazards

il. Electrical checkpoints in the safety checklist
iii. Implementation priority for electrical hazards
iv. Electrical Work Permit System
v. Safe Electrical Operating Procedures

3 Electrical Preventive Maintenance

Is there an Electrical Preventive Maintenance programme in place

Is the programme implemented? What is the slippage?

Are the relevant standards (statutes and non-statutory) referred and
incorporated in the EPM programme?

iv. Electrical Tests, Records, Test Procedure and periodicity (earth resistance,
insulation resistance tests)

Is the EPM programme only documented?

Transformer tests (dielectric strength, acidity, sludge deposits, dissolved gases,
etc.) and periodicity

vil. Periodic calibration of meters (ammeter, voltmeter, relays, temperature
gauges) and test instruments (insulation resistance megger, earth resistance
megger, multi-meters, etc.)

FE o

S s

4 Earthing System

i Installation as per approved design?

il. Installation and Maintenance as per IS 3043?

iii. Earth resistance measured periodically?

iv. Test procedure

V. Acceptable earth resistance values

vi. Is the earthing system modified when electrical installation is modified?
vii. Are neutral earth pits independent and separate?
viil. Are earth pits identified?

ix. Are two and distinct earth connections provided?

X.
xi,

Is the earth continuity tested?
Is bonding and earthing carried out to avoid ESD hazards?

Sri Gayatri Energy Services 4 N
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Annexure |

Conversion factors

CONVERSION TABLES

1 Kcal 3.9685 Btu

1 KWh 3413 Btu

1 KWh 860 kcal

1Bty 1.055 kJ

1 calorie 4.186 joules
1hp 746 Watts

1kg 2.2 Ib (pounds)
1 meters 3.28 feet

1inch 2.54 ¢cm

1 kglem? 14.22 psi

1 atmosphere 1.0332 kggfem®

1 kglem? 10 meters of water column @ 4 °C
1 kgjem? 9.807 = 10 4 passels
1 Ton of Refrigeration 3023 kcal/hour
1 Ton of Refrigeration 12000 Btu/hour
1 US Gallon 3.785 liters

1 imperial Gallon 4.546 liters

°F 1.8%°C+32

kK °C+273
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Annexure -1l -Abbreviations &Definitions

Abbreviations

°C degrees Celsius

°F degrees Fahrenheit

Btu British thermal unit

Btuffta British thermal units per square foot
Jjm? Joules per square meter

kVA kilovolt-amperes

kw kilowatts

kWh kilowatt-hours

kWh/m? kilowatt-hours per square meter
Definitions:

Basic definitions of terms

Absorber. The component of the vapour absorption chilling package wherein the refrigerant vapour is
absorbed by the liquid absorbent.

Air Handling Unit. An air cooling unit, consisting of a blower or blowers, heat exchanger and filters with
refrigerant, chilled water or brine on the tube side to perform one or more of the functions of
circulating, cooling, cleaning, humidifying, dehumidifying and mixing of air.

Brine. Solution of anti-freeze substances like Sodium Chloride, Calcium Chloride, Mono-ethylene Glycol,
Ethyl Alcohol etc.

Coefficient of Performance. The ratio of Net Refrigerating Effect divided by Compressor Shaft Power
or Thermal Power Input. The numerator and denominator should be in the same measuring units.
Compressors. Machines in which compression of refrigerant vapour is effected by the positive action
of linear motion of pistons, rotating elements (screws, vanes, scrolls etc.) or conversion of velocity
energy to pressure in a centrifugal device.

Compressor, hermetic. Sealed compressor & motor unit, where the electric motor is cooled by the
refrigerant and both the compressor and electric motor are not accessible for maintenance.
Compressor, open. Compressor is externally coupled to the prime mover and the refrigerant does not
cool the prime mover,

Compressor, semi-hermetic. Compressor motor unit, where the electric motor is cooled by the
refrigerant and the compressor is accessible for maintenance.

Condenser. The heat exchanger, which utilizes refrigerant to waterfair heat transfer, causing the
refrigerant to condense and the water/air to be heated. De-superheating or sub-cooling of the

refrigerant may also occur,

Sri Gayatri Energy Services
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Energy Efficiency Ratio. The ratio of Net Refrigerating Effect (Btu/hr) divided by Shaft Power (Watts)
or Thermal Power Input (Watts) consumed.

Electric Motor. Electrically operated rotary prime mover,

Enthalpy. The heat content of a substance at a particular temperature.

Engine. Internal combustion engine used as prime mover.

Evaporator, The heat exchanger wherein the refrigerant evaporates and, In the process, cools another
fluid I(generally water, brine or air).

Fluid. The substance that is usefully cooled in the chilling package (generally water, brine or air).
Generator. The component of a vapor absorption chilling package wherein the absorbent solution Is
heated to evaporate the refrigerant and concentrate the absorbent.

Gross Calorific Value. The amount of heat produced per unit of fuel when complete combustion takes
place at constant pressure, the products of combustion are cooled to the initial temperature of the
fuel and air, and the vapor formed during combustion is condensed.

Net Refrigeration Effect. The useful cooling effect (or heat removal) in the evaporator.

Psychometric Chart. A chart or plotted curves showing the various parameters of air at different
temperatures at atmospheric pressure. The parameters shown include dry bulb temperature, wet bulb
temperature, relative humidity, moisture content, enthalpy and sensible heat factor.

Refrigerant. The substance that evaporates in the evaporator to provide cooling effect.

Shaft Power. Power at the shaft of any rotary equipment.

Specific Fuel Consumption. The ratio of Thermal Power Input (kg/h of liquid fuel or m3/h of gaseous
fuel consumed to the Net Refrigerating Effect (Tons of Refrigeration).

Specific humidity. Mass of water vapor per unit mass of dry air.

Specific Power Consumption. The ratio of Shaft Power (kW) to the Net Refrigerating Effect (Tons of
Refrigeration).

Specific Steam Consumption. The ratio of Thermal Power Input (kg/h of steam) to the Net
Refrigerating Effect (Tons of Refrigeration).

Speed. The number of revolutions per minute of the shaft.

Temperature, dry bulb. The temperature indicated by any temperature sensing element when held in
air.

Temperature, Inlet. Temperature measured at the inlet stream of the heat exchanger.

Temperature, Outlet. Temperature measured at the outlet stream of the heat exchanger
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Annexure :3 HVAC

Introduction & back ground

Refrigeration Basics

FILTER-DRIER TX VALUE

* Refrigeration is the removal of heat from a material or space, so that it's temperature is lower
than that of its surroundings.

* When refrigerant absorbs the unwanted heat, this raises the refrigerant’s temperature
(“Saturation Temperature”) so that it changes from a liquid to a gas — it evaporates. The
system then uses condensation to release the heat and change the refrigerant back into a
liquid. This is called “Latent Heat”.

* This cycle is based on the physical principle, that a liquid extracts heat from the surrounding
area as it expands (boils) into a gas.

*  Toaccomplish this, the refrigerant is pumped through a closed looped pipe system.

* The closed looped pipe system stops the refrigerant from becoming contaminated and

controls its stream. The refrigerant will be both a vapor and 3 liquid in the loop.

Sri Gayatri Energy Services

Principal

TKR Collefie of Foninsesinn

(AUTONOMOUS)
Medbowli, Meerpet, Hyderabad-97.



Annexure-4 Lighting

-

Mipal

Recommended illumination Levels as Per IS 3646 Part 11992
Range of Remarks
Service Quality Class of
lluminanac Direct Glare
Type of Interior Activity e in Lux Limitation
Education
Assembly Halls 200-300-500 3
Teaching Spaces 200-300-500 1
Lecture Theatres
i) General 200-300-500 1
300-500- Localized Lighting may be
i) Demo Benches 700 1 appropriate
iif) Seminar Rooms 300-500-750 1
iv) Art Rooms 300-500-750 1
v) laboratories 300-500-750 1
vi) Libraries 200-300-500 1
vii )JMusic Rooms 200-300-500 1
viii) Sports Hall 200-300-500 1
ix) Work Shop 200-300-500 1
x)Computer Work station 300-500-750 1
Supplementary local lighting
xi)Bath Rooms 50-100-150 near mirror
xii) Office Rooms 300-500-750 1
xiii) Entrance Halls, Lobbies 150-200-300 2
xiv) Corridors, Passageway,
Stalrs 50-100-150 2
- -

TR Coflege of Engineering & Technoiogy

(AUTONOMOUS)
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Light Source Comparlson
| Attributes Incandescent CFL LED
Colur Rendering Index 100 Greater than 80 40-80
Watts/ Lamp 100 23 1
Lumen/Lamp 1600 1600 30
Lumen/Watt 16 60-80 20-30
Life ( Hrs) 750 8000 50,000
Colour Rendering Index
1500 K Candlelight
2680 K 40 Wincandescent lamp
3000 K 200 Wincandescent lamp
3200K Sunrisefsunset
3400 K Tungsten famp
3400 K 1 hour from dusk/dawn
5000-4500 K Xenon lampflight arc
5500 K Sunny daylight around noon
5500-5600 K Electronic photo flash
6500-7500 K Overcast sky
900012000 K Blue sky
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s Sri Gayatrl Energy Services, Hyderabad places on record ¢ sincere thanks to progressive
manasgement of Mfs TKR College of Engineering & Technology , MedBowll , Hyderabad, Telangana

for entrusting the Energy Audit work of their College,

The study team is appradiative of the keen Interest and encouragemant shown by

1, Dr Shri 7. Harinath Reddy - Secretary
2. 5hri 7. Amarmath Reddy - Treasurer
3. Dr Shiri DV Ravi Shankar - Prindpal

4. Dr. Shri X_Raju - Coordinator
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Disclaimer
Warrantles and Uabiity

While every effort is made to enswre that the contert of this report Is accurate, the details provided
“ass"makemrmrsmﬂmsorwamm‘slnmwmwmmorcmplemdw
information found on it. While the content of this report is pravided In good fath, we do warrant that

tha Information will be kept up to datae, be true and not misdeading, or that this report will always (or
evar) be available for use.

While implementing the récommendations site inspaction should be done to constituta professional
approach and adequacy of the site to be estabished withaut ambiguity and we axclude all
representations and warmanties relating to the content and use of this report,

In no event We will be iable for any Incidenta, indirect, consequential ar special damages of any kind,
of any damages whatsaever, induding, without fmitation, those resulting from loss of profit, loss of
comracts, gaotwill, data, Information, income, anticipated savings or business relationships, whather
or not advised of the possibility of such damage, arising out of or in cennection with the use of this
report,,

This =2 walk through Audit conducted on request of M/s TKR College of Engineering & Technology,
Exceptions

Nathing in this disdaimer notice exdudes or limits any warranty implied by law for death, fraud,
pessonal injury thraugh neglgance, or anything else which it would not be lawdid for to exclude,

We trust the data provided by the Mis TKR College of Engineering & Technolegy ( Automomous)
Mechowli, Hyderabad, Telangana personnel is true to their best of knowledge snd a preliminary
Report was generated , we didn't verify the correctness of it.

e —————————————————
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Audit Study team

Shri D.S.R.Murthy Senior Energy Auditor
Shri Durga Rao Engineer

Shri Sai Ganesh Engincer
LIST OF INSTRUMENTS USED

*  Tree RMS Power Meter

Digital Earth Resistance meter { Clamp Type )

Digital £arth Reststance Mater ( Conventianal Type , Kyoritsu, Japan) > 4

« Digital Infrared Thermometer { Fluke) |

rincipal

TKR College of Engineering & Technology
(AUTONOMOUS)

Medbowli, Meerpet, Hyderabad-97.

Sri Gayatri Energy Services Page 5




CERTIFICATL

We here by certify that we camied out Energy Audit in the Mfs TKR College of Engineering &
Technology Medbowli, Hyderabad,, Telangans during 26 November 2019 and following Observations
were presented Lelow. The Energy 8ills were analyzed for energy consumption Power factar |
Electrical Load distrbution , Distriution Losses if any and Recommendation to reduce the same, We

appreciate the efforts of the Mfs TKR College of Englneering & Technology, Medibowl, Hyderabad,
Telangana for their Pro-Enaergy Conservation measures in this regard.

For MJs Sei Gayatri Energy Services
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Executive Summary of Observations

—

A Detailed Wak Through Energy Audit is carried out at the Campus with following observations.
2 The Power Factor at the Maln Incoming paned (after Transformer ) is satisfactory .

3 It is observed that some of the Split AC's installed are not of star rated |, it & recommendad to
replace them with minimum 3 star rated AC's 23 and when the opportunity comes .

4 It 5 observed that the Existing Fans installed are Energy Inefficient fans which may be replaced as

and when opportunity comes with Energy Efficient ane which resudt in energy savings ( Detailed
Calculation is enclosed),

5. The Loading of the UPS is observed to be moderate, where ever they are found to be low , It is

recommended to check for the oppartunity to shift the load to the ather UPS and switch off the
lowly loaded UPS to reduce the losses.

6, The recorded Dermand exceaded CMD £ is recommended to enhance the CMD .

Sni Gayetri Energy Services Page 7
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Detniled Walk Through Energy Audit scope of work

1. Physical inspection of the premises with reference to Energy Effickent equipment/ Energy
Conservation measuras/ Renawable Energy.

2. |dentifying the Energy saving Cpportunities within the premises by installing efficient equipment
Jdevices [ system of the electrical installation.

1 |dentifying the Energy Saving opporturities by adopting continuous suitable monitoring methods

Project Schedule ;
1. Walk Through Audit 1rday
2. Report generation 123 Days

TKR Colieg® of Engineering & Technology
(AUTCNOMOUS)
Medbovdi, Meerpet, Hyderabad-97.
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Introduction of the Institution

TKR Coliege of Engineening and Technology — & modern tempie of leaming an off shoot of the TKR
Wmmmhmemzwmammhnhmmunmmamm
Hyderobad. The college provides a serene and trangull enviranment to the students, boosting their mental
patential and preparing them in all aspacts to face the cut- throat global competition with 3 smie on the
face and emerge victorious.

Sri Teegala Krishna Reddy, the Mayor of Hyderabad, i the founder chalrman of TKR Educational Saciety. A
Philanthropist by natura, “the friend of man, to vice alone of foe", and an urige to see our studerms exceling
themselves in all fields prampted him (o start the educational socioty; making it exsy for educatian 1o be
within arm's length of even a rural student and providing them with an independent and easy in the for
pursulng their dreams and msking themn come true and in the process upholding moral and ethical values,

Facility Description
The Faclity Recelves Power supply from TSSPDCL at 1 KV, the instaled transtormer is 11 KV/g33 V

transformer of 400 XVA and the Contracted Maximum Demand with TSSPOCL i 350 KVA, The total
connected Load is around 750.8 KW,

Hence it is recommended 10 reduce the same,

Sri Gayatri Energy Services Page 9




Electrical Load Distribution

und
! k¥/433 V 400 XVA , The total connected boad Is aro

Is from a n KV TSSPDCL with one Transformers of rating 11 -
m:cmimmp::mympw.manwDcsm.ulﬂleunealodamaquodm UPS supply for Power back up for
Zt;pm:;mmdcuusdfmnmmtoduadmssmoamumwm

R R
20 Load, kW

K
cleg Loaa, xw
LA EDe.
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The Powar Measurements are carried out

Phase Ampare
Main Incoming Power Supply R 2378 382 20.65 0.98 92.5
Y 2355 4306 | 1025 09595 103.6
8 2418 438 105.7 0.96 110.2

Sri Gayatri Energy Services
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The Energy Bills Analysls s carried out to Understanding the Consumption pattarn of the Institite

| 201819
Mooth | KWH | KVAH | PF KVA KvA | TOD: | TODY | Demand | Emergy | TOD | Total |
NOVg 15090 | n7828 | 0.477 385 385 | 19364 | 16002 136500 | 519088 | 36166 1125250
oy 57430 | %8938 | 0.974 in 372| 6793 | 9034 | 14%080| 45on6 | 1886 | 636717
SEP1g 109850 | 12722 | ©.975 39 391 | 16782 | 15050 | 136500 | 879231 33732 | 1087362
AUGry 95554 | 98236 | 0.973 361 351 14794 | 14976 | 136500 | 766240 | 28970 | 946496
JULY19 83636 | 86200 | 0.570 359 359 | w08 | 12402 1q0010 | 757676 | 24510 842673
JUN1g 95350 | 97138 | 0.982 324 324 | 13946 | 13094 | n6360| 767676 | 17940 | 904360
MAY1g | 108056 | 150100 | 0.981 409 409 | 14746 | 14582 159510 | 858780 | 20328 | w6082z
APR19 309424 | 1120686 | 0.676 400 400 | 14326 | 15648 136500 | 874270 | 26984 | 1086547
MARsg | 93050 | 94754 | 0.982 517 5171 13916 | 13786 | 136500 | £45943 | 31857 | 115440
FEB1g 01508 | 94434 | 0.969 280 280 | 16840 | 13616 15700 | 7364975 | 30456 gailao
JAN1g 54916 | 56476 | ©.972 280 a8a | 9753 B3i8 164200 | 44052 | 43128 22
DEC1E 74996 | 77370 | 0.069 302 302 | 13350 | 11706 18092 | GBo3486 | 25056 751276
Saving Opportunities

1. The Actual Demand is abeesved to be recorded more than the CMD , It Is recommended to increase the CMD to 350 KVA from 400 KVA and
there by Demand charges penaity of Rs §5950/- 0n account of Demand Charges.

2. The Indivicual Blackwise Power Factor to be improved to reduce the losses .

3. The UPS Loading to be improved OR shift the low loaded UPS load to other UPS.

5S¢l Gayatrl Energy Services Page12
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HVAC. Air Conditioning Systems
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Introduction of Ak Conditioning & Refrigeration System:

The present Air conditioning system in the college & of Package Units , Split Alr Conditioring units of

star rated . The Ar conditioning t5 analyzed for energy saving opporturities , The detaded
measurernents are taken on sample basis at some of the lkocations .

The Measurements of sample Spit AC units are done in blocks and tahulated below

— Split Air Conditioners -2019
No. Specif
- o | Type Pow | intet | outiet | =
o | Location AC| ot :':; er | Tamp.(* | Temp(o| ¥ :'.*r"' e °: EER
il A kw ¢) ) s £
o Uni ec KwiT
t R
, | Seit 37 | 127
1 | First Floar AC 15 | 1952 153 228 J039) 133 | 094 | 4 9
Second . Split 4.4 | 152
2_| Floor AC 15 | 1335 | 247 69 l044| w88 |09 |5 | 7
Third ° Split 33 | 5
1 | Floar AC 1.5 | 13§ 354 231 0.45 | 1.30 1.04 9 7
Fourth i Split 16
4 | Foor AC w5 1 w3rs | 3137 23 | 036 | a.68-| 2y 2 1553
g Split 28
5 | G Floar AC 15 | 1.65 243 nz 0.4 | 1.34 123 6 | 925
i Split 31 | we
6 | TBlock AC 1.5 | 1525 5.2 23 |038| 139 110 9 Q
Energy Effidency Cpportunities
Reduce heat loads

Any reduction i heat loads results in a reduction in required refrigeration capacity and therefore
energy consumption. There

are three maln methods for reducing heat loads:
« Improving insulation,

+ Reducing airleakage.

-Reducing incddental and auxliary gains.

Sei Gayatri Enorgy Services Page 14
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Insulation knprovements

The walls of a refrigerated space should be well maintained to guard against damage or degradation of
the insulating masterisl,

visual inspection will give first indications of problems whie thermographic Inspection wil show up
cold areas where insulation is poor,

« Air leakage

Alr can leak through the degraded fabric of an enclosure or through an access such as a door, Taking

the steps outlined above shauld prevent fabric leakage, while reducing aikr leakage through doors is
outlined belva:

Reduce temperaturs ifts

The efficiency of refrigerating plant Is dependent upon the size of the temperature lift between the
evaporater and the condenser: the smaller the [ift the more efficient the system.

- Head pressure control

Many systerms maintain a higher Iift than ks nocessary through the use of head prassure control, This
practice aims to maintain ahigh pressure in the condanser to ensure a controfled supply of refrigerant
to the evaporater. The control pressure <an be reduced using a balanced port thermostatic expansion
valve ar an electranic expansion valve, while the mstallation of a liquid line pumg can further reduce
the need for such control Lowering the control pressure allows the condensing pressure to fal as the
outside temperature falls

from the design condition and can improve energy elficiency bysaX, particularly during winter. The
cost of these measures varies between 15,000 to 150000 if instalied &t the time of refrigerant
repiacement and will normally pay back in about two years.

The Package Units measurements are carried out on sample basis at varous locations and following
are the details tabulated caloulating the SPC ( Specific Power Consumption) , EER( Energy Efficiency
Ratlo), COF{ Coefficient of Performancae) -

Sri Gayatri Energy Services Page 15
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Figure 1: Optimising energy efficiency

Equipment audit

Improve insulation

Reduce heat loads -

lem‘

Reduce incidental
and auxilliary loads

Focple

i
H

Defrosting method

Improve defrosting

Defrosting control

Remove head
pressure control

Optimise evaporator
temperature levels

e Full load efficiency

and system operation Part load efficiency

Institute planned
maintainenance
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Maintenance & Electrical Safety
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*. Electrical Single Line Diagram | Lay Out Disgram | Equipment Layout | Electrical Control

. Check for Unautharized Temporary Installations

Modification ta ba Updated

. SLD reflects the actual installation

Dully approved by statutory authorities

1. tmportanca of Electrical Safety in the Overall Safety System

Periodicity of comprahensive Electrical Safaty check

i Understanding of electrical hazards

i Elactrical checkpoints in the safety checklist
I implementation priority for electrical hazards
fv. Electrical Work Permit System

v. Safe Eloctrical Operating Procedures

1 Electrical Preventive Maintenance

i,
il

15 there an Electrical Preventive Maintenance programme in place

15 the programme implemented? What is the slippage?

Are the relevant stancards (statutes and nonstatutory) reférred and
Incorporated i the EPM programme?

Electrical Tests, Records, Test Procedure and periodicity (earth resistance,
Insulation resistance tests)

Is the EPM programme only documented!

Trarsformer tests (diolectric strength, addity, sludge deposits, dissalved gases,
ete.) and periodicity

Periodc calbration of meters (ammeter, voltmeter, relays, temperature
gauges) and test instruments (Insudation resistance megger, earth resistance
meggar, multimeters, etc.)

4 Earthing System

I
il
il
Iv.
v.
vi.
il
wil
ix.
X

Instaltation as per approved design?

Installation and Mantenance as per IS 3045!

Earth resistance measured periodically?

Test procedure

Acceptable earth resistance values

fs the earthing system modified when electrical instaation Is modified?
Are neutral earth pits independent and separate?

Are earth pits identifiad?

Are two and distinge earth connectians provided?

is the earth continuity tested?

Is banding and earthing carried out to avokl ESD hazards?

Page 18
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Annaxure |

Conversion factors

CONVERSSON TABLES

1 Keal 3-9685 Btu
1KWh 3413 Bty
1KWh 60 kel

18 1055 k)

1 calorie 4.186 joules
thp 746 Watts
tkg 2.2 Ib (pounds)
tmeters 3.28 feet

1inch 2.5 cm

1 kglem? 14,22 psd

1 atmosphere 10332 kglarn?

1 kglem? 10 meters of water codumn (@ 4 *C
1 kgfony 9.807 x 10 4 passels
1 Ton of Refrigeration 1023 keaifhour
1 Ton of Refrigeration 12000 Brufhour
1U5 Gallon 3.785 Iners

1 impenial Gallon 4.546 Srers

0 1.8 %°Ce 32

* t+273

Sl Gayacri Enecgy Services
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Annexure | -Abbreviations &Definitions

Abbreviations

c degrees Celsius

* degrees fahrenheit

Btu British thermal urit

Brufit2 British thermal units per square foot
Jjm? Joules per square meter

kva kilovolt-amperes

Kw kilowatts

Kwh kilowatt-hours

kWhim? kilowatt-hours per square meter
Definitions:

Basic definitions of terms

Absorber. The component of the vapour abscrption chiling package wherein the refrigerant vapour is
absortied by the liquid absarbent.

Alr Handling Unit. An ai cooling unit, consisting of a blower or blowers, heat exchaager and filters with
refrigerant, chiled water or brine on the tube side to perform one or more of the functions of
creudating, cooling, cdeaning, humidifying, dehumidifying and mixing of air.

Brine. Solution of antifreeze substances like Sodium Chiaride, Calclum Chioride, Monc-ethylene Glycol,
Ethyl Alcohol ete.

Coefficent of Performance. The ratio of Nat Refrigerating Effect divided by Compressor Shaft Power
or Thermial Power Input. The numerator and denominator should be in the same measuring units.
Compressars. Machines in which compression of refrigerant vapaur s effected by the positive action
of linear moticn of pistons, rotating elements (screws, vines, scrolls etc.) or conversian of velodity
anargy Lo pressuce in a centrifugal device.

Campressor, harmatic. Sealed compressor & motor unit, where the electric motor is cooled by the
refrigerant and both the compressor and efactric motor are not accessble for maintenance.
Compresser, open. Compressor is extermally coupled to tha prime mover and the refrigerant does not
cool the prime mover,

Compressor, semibermetic. Compressor motar unit, whers the electric motor Is cooled by the
refrigerant and the compressor & accesshble for maintenance.

Condenser. The haat exchanger, which utilizes refrigerant to waterfair heat transfer, causing the
refrigerant to condense and the waterfair to be heated De-superheating or sub-cooling of the
refrigerant may also ocour,

e —
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Energy Effidency Ratio, The ratio of Net Refrigerating Effect (Btufhr) divided by Shaft Power (Watts)
ar Tharmal Power Input (Watts) consumed.

Bectric Motor. Electrically operated rotary prime moves.

Enthalpy. The heat content of 3 substance at a particudar temperature,

Engine. Internal combustion engine used as prime maver,

Evaporator. The heat exchanger wherein the refrigerant evaporates and, in the procaess, cools anather
fluid i{generally water, brine or air).

Fluid. The substance thit is usefully cocled in the chiling package (generaty watsr, brine or air).
Cenerator, The component of a vapor abscrption chilling package whersin the absorbent solution is
heated to evaporate the refrigerant and concentrate the absorbent,

Cross Calerific Value, The amount of heat praduced per unit of fuel wéien complete combustion takes
place st constant pressure, the products of combustion are cooled to the initial temperature of the
fued and air, and the vapor formed during combustion is condensed,

Net Refrigeration Effect. The useful cooling effect {or heat removal) in the evaporator.

Psychometric Chart. A chart or plotted curves showing the various parameters of air at different
temperatures at atmospheric pressure. The parameters shown include dry buih temperature, wet bulb
temparature, relative humidity, moésture content, enthalpy and sersible heat factor,

Refrigerant. The substance that evaporates in the evaporator Lo arovide cooling effect,

Shaft Powver. Power at the shaft of any rotary egupment.

Specific Fuel Consumption. The ratio of Thermal Power Input (kgh of liquid fuel or majh of gaseous
fuel consumed to tha Net Refrigerating Effect (Tons of Refrigeration),

Specific humidity. Mass of water vapor per unit mass of dry air.

Specific Power Consumption. The ratio of Shaft Power (kW) to the Net Refrigerating Effect (Yons of
Refrigerstion).

Specific Steam Consumption. The ratio of Thermal Power Input (kgh of steam) to the Net
Refrigerating Effect (Tons of Refrigeration).

Speed. The number of revalitions per minute of the shaft.

Temperatise, dry bulb. The temperatura indicated by any temperature sensing element when held in
air.

Temperature, Infet. Tamperature measured at the inlet stream of the heat exchanger,

Temperature, Outlet. Temperature measurad at the outlet stream of the heat axchanger

Sri Gayatri Energy Services Page 21




*  Refrigeration is the comoval of heat from a material or space, 50 that it's temperature Is lower

than that of its surroundings.

* When rofrigerant absorbs the unwanted heat, thk rises the refrigerant's termperature

("Saturatica Temperatura™) so that it changes from a liquid to a a5 — It evaporates. The

system then uses condensation to release the hest and change the refrigerant back imo a

liquid. This Is called "Lstent Hoat".

*  This cycle is based an the physical principle, that 3 liquid extracts heat from the sisrounding

arex as it expands (boiis) into & gas.

*  Toaccomplish this, the refrigerant is pumped through a dosed looped pipe system,

* The closed looped pipe system stops the refrigerant from becoming contaminated and

controls its stream. The refrigerant wil be bath a vapor and a liquid in the lgop.

“
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Assembly il 200-300-500 3
| Teaching Spaces sl 1oe 1o :
Lacture Theatres >
i) General ’°°5°‘*5°” £ Localized Lighting may be
i) Demo Benches 290 :
iif) Seminar Rooms 00300730 -
iv} Art Booms 3003007 1
v) laboratories 300300750
W) Libearios 300300500 '
- Rooss 200300500 1
m)"m'“ e 200-300500 ]
1
ix) Work Shop 200300500 -
x)computer Work station | 300500750 Supplementary local lighting
xi)Bath Rooms 50100150 AL
xii) Office Roams 300-500750 L
xllj) Entrance Halls, Lobbies | 150-200-300 2
Pass
,;:I)n Corridors, apeway, 56400450 2

Sri Gayatri Energy Services

Page23

Principal
FKR College of Engineering §

(AUTONOMOUS)

Technalogy

Medbowli, Meerpet, Hyderabadg7,



Colur Rendering index 100 Greates than Bo 40-80
Watts/ Lamp 100 23 1
| LumenLamp 16ao 1600 30
Lumen/Watt 15 60-80 20-30
| Life ( Hes) 25¢ Soao 50,000
Colour Randerirng Index
1500 K Candlelight
680K 40 W incandescent lamp
3000 K 200 Wincandescent lamp
200K Sunrise/sunsat
400K Tungsten lamp
400K 1 hour froen duskdawn
5000-4500 K Xenon lampflight arc
ss500 K Sunny daylight around noon
5500-5600 K Electronic photo fiash
6500-7500 K Overcast sky
GO00-12000 K Blue sky
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Disclaimer
Warranties and Liability

While every effort is made to ensure that the content of this report is accurate, the details provided
“as is” make no representations or warranties in relation to the accuracy or completeness of the
information found on it. While the content of this report is provided in good faith, we do warrant that
the information will be kept up to date, be true and not misleading, or that this report will always (or
ever) be available for use.

While implementing the recommendations site inspection should be done to constitute professional
approach and adequacy of the site to be established without ambiguity and we exclude all
representations and warranties relating to the content and use of this report.

In no event We will be liable for any incidental, indirect, consequential or special damages of any kind,
or any damages whatsoever, including, without limitation, those resulting from loss of profit, loss of
contracts, goodwill, data, information, income, anticipated savings or business relationships, whether
or not advised of the possibility of such damage, arising out of or in connection with the use of this

report..
This Is a walk through Audit conducted on request of M/s TKR College of Engineering & Technology.

Exceptions

Nothing in this disclaimer notice excludes or limits any warranty implied by law for death, fraud,
personal injury through negligence, or anything else which it would not be lawful for to exclude.

We trust the data provided by the M/s TKR College of Engineering & Technology ( Autonomous)
Medibowli , Hyderabad, Telangana personnel is true to their best of knowledge and a preliminary
Report was generated , we didn’t verify the correctness of it.
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Audit Study team

Shri D.S.R.Murthy Senior Energy Auditor
Shri Durga Rao Engineer
Shri Sai Ganesh Engineer

LIST OF INSTRUMENTS USED

e True RMS Power Meter
» Digital Earth Resistance meter ( Clamp Type )
» Digital Earth Resistance Meter ( Conventional Type , Kyoritsu, Japan)

* Digital Infrared Thermometer ( Fluke)
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CERTIFICATE

We here by certify that we carried out Energy Audit in the M/s TKR College of Engineering &
Technology Medibowli, Hyderabad., Telangana during 26 November 2019 and following Observations
were presented below. The Energy Bills were analyzed for energy consumption ,Power factor ,
Electrical Load distribution , Distribution Losses if any and Recommendation to reduce the same. We
appreciate the efforts of the M/s TKR College of Engineering & Technology, Medibowli, Hyderabad,

Telangana for their Pro-Energy Conservation measures in this regard.

For M/s Sri Gayatri Energy Services
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Executive Summary of Observations

1. ADetailed Walk Through Energy Audit Is carried out at the Campus with following observations.

2. The Power Factor at the Main Incoming panel (after Transformer ) is satisfactory .

3. It is observed that some of the Split AC’s installed are not of star rated , it is recommended to
replace them with minimum 3 star rated AC’s as and when the opportunity comes .

4. Itis observed that the Existing Fans installed are Energy Inefficient fans which may be replaced as
and when opportunity comes with Energy Efficient one which result in energy savings ( Detailed
Calculation is enclosed).

5. The Loading of the UPS is observed to be moderate, where ever they are found to be low, It is
recommended to check for the opportunity to shift the load to the other UPS and switch off the
lowly loaded UPS to reduce the losses.

6. The recorded Demand exceeded CMD it is recommended to enhance the CMD .

Sri Gayatri Energy Services Page7
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Detailed Walk Through Energy Audit scope of work
Physical inspection of the premises with reference to Energy Efficient equipment/ Energy
Conservation measures/ Renewable Energy.
. Identifying the Energy saving Opportunities within the premises by installing efficient equipment
Jdevices | system of the electrical installation.
. Identifying the Energy Saving opportunities by adopting continuous suitable monitoring methods

Project Schedule :

1. Walk Through Audit :1day

2. Report generation : 2-3 Days
Sri Gayatri Energy Services
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Introduction of the Institution

TKR College of Engineering and Technology -~ a modem temple of leaming, an off shoot of the TKR
Educational Society was established in the year 2002 in a sprawling, lush green 20 acre campus at Meerpet,
Hyderabad, The college provides a serene and tranquil environment to the students, boosting their mental
potential and preparing them in all aspects to face the cut- throat global competition with a smile on the

face and emerge victorious.

Sri Teegala Krishna Reddy, the Mayor of Hyderabad, is the founder chairman of TKR Educational Soclety. A
Philanthropist by nature, “the friend of man, to vice alone of foe”, and an urge to see our students excelling
themselves in all fields prompted him to start the educational society; making it easy for education to be
within arm’s length of even a rural student and providing them with an independent and easy in the for
pursuing their dreams and making them come true and in the process upholding moral and ethical values.

Facility Description
The Facility Receives Power supply from TSSPDCL at 11 KV, the installed transformer is 11 KV/433 V
transformer of 400 KVA and the Contracted Maximum Demand with TSSPDCL is 350 KVA, The total

connected Load Is around 750.8 KW.
Hence it is recommended to reduce the same.

Sri Gayatri Energy Services / ~ Page3d
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Electrical Load Distribution

Sri Gayatri Energy Services

The Incoming power supply is from a 11 KV TSSPDCL ,with one Transformers of rating 11kV/433 V 400 KVA, The total connected load is around
750.8 KW . The emergency supply. taken care by DG Sets . All the three Blocks are equipped with UPS supply for Power back up for the

computer systems. The details of the connected Load across the campus is given below

o -~ = =
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Location | Qty |
GFloor |265| 3 W
Ry o
1stFloor | 8 | 36
wdFoor | 754 36
R
3rd Floor | 775 '.Eﬁ..; ‘m
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The Power Measurements are carried out

Power Measurements AY 201718

Location Phase Voltage | Ampere | kVA Power factor kw

Main Incoming Power Supply R 237.8 382 | 9065 0.98 92.5
Y 2385 430.6 1025 0.995 1036
B 241.8 438 105.7 0.96 110.2

Sri Gayatri Energy Services
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The Energy Bills Analysis is carried out to Understanding the Consumption pattern of the Institute

TKR College of Engtneering and Technology , Medibowli, Hyderabad 2018-19

UNITS CHARGES

Actual Billed
Month KWH KVAH PF KVA KVA TOD1 | TOD2 | Demand | Energy | TOD Total
NOV19 115060 | 117828 | 0.977 385 385 | 19164 | 16002 136500 | 919058 | 35166 1125250
OCT19 57430 | 58938 | 0.974 372 3721 9792)| 9u24| 145080 | 459716 | 18816 | 636717
SEP19 100850 | 112722 | 0.97% 391 391 | 16782 | 15050 136500 | 879231 ] 32732 1087362
AUGI9 95554 | 98236 | 0.973 361 361 | 14794 | 14176 136500 | 766240 | 28970 | 046496
JULY1g 83636 | 86200 | 0.970 359 359 | 12108 | 12402 140010 | 757676 | 24510 842573
JUN19 95350 | 97138 | 0.982 324 324 | 13946 | 13994 | 126360 | 757676 | 27940 | 904160
MAY19 108056 | 110100 | 0.981 409 409 | 14746 | 14582 159510 | 858780 | 29328 | 1060822
APR19 109424 | 112086 | 0.976 400 400 | 14326 | 15658 136500 | 874270 | 20084 | 1086947
MAR19 | 93050 | 94754 | 0.982 517 517 | 13916 | 13786 | 136500 | 849943 | 31857 | 1154401
FEB19 91508 | 944384 | 0.969 280 280 | 16840 | 13616 128700 | 736975 | 30456 90800
JAN19 5406 | 56476 | 0.972 280 280 | 9792 | 8336 109200 | 440512 | 18128 571229
DEC18 74996 | 77370 | 0.969 302 302 | 13350 | 11706 18002 | 603486 | 25056 751276
Saving Opportunities

1. The Actual Demand is observed to be recorded more than the CMD , it is recommended to increase the CMD to 350 KVA from 400 KVA and

there by Demand charges penalty of Rs 95950/- on account of Demand Charges.
2. The Individual Blockwise Power Factor to be improved to reduce the losses . /
/ Frinci ipal

3. The UPS Loading to be improved OR shift the low loaded UPS load to other UPS .
TKR College of Engineering & Technology

(AUTONOMOUS)
Meadbowli, Meerpet, Hyderabad-87,
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HVAC- Air Conditioning Systems

#
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Introduction of Air Conditioning & Refrigeration System:

The present Air conditioning system in the college is of Package Units , Split Air Conditioning units of
star rated . The Air conditioning is analyzed for energy saving opportunities . The detailed
measurements are taken on sample basis at some of the locations .

The Measurements of sample Split AC units are done in blocks and tabulated below

Split Air Conditioners -2019
No. Spedif
s:' ” :.fc Type | pio | Fow | fnlet | Outlet F:vo Arriv Po':ve o
N cation of dTR | o Temp.(° | Temp(® mis | ed TR 4 o EER
% AC kw c) <)
o Uni ec KwW/T
t R
" Split 3.7 | 12.7
1 | First Floor AC 1.5 | 1152 25.3 22.8 0.39 | 123 0.94 4 9
Second 2 Split 4.4 | 151
2 | Floor AC 1.5 | 1.226 24.7 211.9 0.44 | 155 0.79 5 7
Third y Split 3.3 | s
3 | Floor AC 1.5 | 1.35 25.4 23.1 0.45 | 1.30 1.04 9 7
Fourth ; Split 1.6
4 | Floor AC 1.5 | 1.375 23.7 22.3 0.36 | 0.63 247 2 | 553
Split 2.8
5 | G Foor v LAC 1.5 | 1.65 24.3 21.7 0.41 | 134 1.23 6 | 9.75
: Split 3.1 | 10.9
6 | TBlock AC 1.5 | 1525 25.2 22.3 0.38 | 1.39 1.10 9 0
Energy Effidency Opportunities
Reduce heat loads

Any reduction in heat loads results in a reduction in required refrigeration capacity and therefore
energy consumption. There

are three main methods for reducing heat loads:

- Improving insulation. s
proving .
« Reducing air leakage. //
.' S~
-Reducing incidental and auxiliary gains. i
cipal
TKR College’6f Engineering & Technology

(AUTONOMOUS)
Medbowli, Meerpet, Hyderabad-97,
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Insulation Improvements

The walls of a refrigerated space should be well maintained to guard against damage or degradation of
the insulating material.

visual inspection will give first indications of problems while thermographic inspection will show up
cold areas where insulation is poor.

- Air leakage

Air can leak through the degraded fabric of an enclosure or through an access such as a door, Taking
the steps outlined above should prevent fabric leakage, while reducing air leakage through doors is
outlined below:

Reduce temperature lifts

The effidiency of refrigerating plant is dependent upon the size of the temperature lift between the
evaporator and the condenser: the smaller the lift the more efficient the system,

- Head pressure control

Many systems maintain a higher lift than is necessary through the use of head pressure control. This
practice aims to maintain ahigh pressure in the condenser to ensure a controlled supply of refrigerant
to the evaporator, The control pressure can be reduced using a balanced port thermostatic expansion
valve or an electronic expansion valve, while the installation of a liquid line pump can further reduce
the need for such control. Lowering the control pressure allows the condensing pressure to fall as the
outside temperature falls

from the design condition and can improve energy efficiency byso%, particularly during winter. The
cost of these measures varies between 15,000 to 150000 if installed at the time of refrigerant
replacement and will normally pay back in about two years,

The Package Units measurements are carried out on sample basis at various locations and following
are the details tabulated calculating the SPC ( Specific Power Consumption) , EER( Energy Efficiency
Ratio), COP{ Coefficient of Performance) .

. ’/
{ J\/?'/
brificl
cipal

TKR College of Engin esring & Technology
(AUTONOMOUS)
bowli, Meerpet, Hyderabad-97.

Sri Gayatri Energy Services Page 15




Figure 1: Optimising energy efficiency

Equipment audit

Check controls
and set points

Improve insulation
Reduce heat loads Reduce air leakage | jFans & pumps
Reduce incidental Lighting
and auxilliary loads Peopie
Machinery
Defrosting method
Improve defrosting
Defrosting control
Remove head
Reduce refrigerant pressure control
temperature lift
Optimise evaporator
temperature levels
’ |
Optimise compressor Full load efficiency
S opeeon Part load efficiency

Institute planned
maintainenance
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Maintenance & Electrical Safety
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1. Electrical Single Line Diagram |/ Lay Out Diagram | Equipment Layout | Electrical Control

diagram

i. Check for Unauthorized Temporary Installations

ii.

Modification to be Updated

iii. SLD reflects the actual installation

iv,

Duly approved by statutory authorities

2. Importance of Electrical Safety in the Overall Safety System
Perlodicity of comprehensive Electrical Safety check

STE=

Understanding of electrical hazards

Electrical checkpoints in the safety checklist
Implementation priority for electrical hazards
Electrical Work Permit System

Safe Electrical Operating Procedures

3 Electrical Preventive Maintenance

ii.
fil.

<

vil,

Is there an Electrical Preventive Maintenance programme in place

Is the programme implemented? What is the slippage?

Are the relevant standards (statutes and non-statutory) referred and
incorporated in the EPM programme?

Electrical Tests, Records, Test Procedure and periodicity (earth resistance,
insulation resistance tests)

Is the EPM programme only documented?

Transformer tests (dielectric strength, acidity, sludge deposits, dissolved gases,
etc.) and periodicity

Periodic calibration of meters (ammeter, voltmeter, relays, temperature
gauges) and test instruments (insulation resistance megger, earth resistance
megger, multimeters, etc.)

4 Earthing System

Installation as per approved design?

i Installation and Maintenance as per IS 3043?
iii., Earth resistance measured periodically?
iv. Test procedure
V. Acceptable earth resistance values
vi. Is the earthing system modified when electrical installation is modified?
vil., Are neutral earth pits independent and separate?
viii. Are earth pits identified?
ix. Are two and distinct earth connections provided?
X. Is the earth continuity tested?
xl. Is bonding and earthing carried out to avoid ESD hazards?
Sri Gayatri Energy Services = /// Page 18
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Annexure |

Converslon factors

CONVERSION TABLES

1 Kcal 3.9685 Btu

1 KWh 3413 Btu

1 KWh 860 kcal

1 Btu 1.055 kJ

1 calorie 4.186 joules

1hp 746 Watts

1kg 2.2 1b (pounds)

1 meters 3.28 feet

1inch 2.54cm

1 kg/am? 14.22 psi

1 atmosphere 1.0332 kgfam?

1 kglam? 10 meters of water column @ 4°C
1 kgfom? 9.807 = 10 4 passels
1 Ton of Refrigeration 3023 kcal/hour

1 Ton of Refrigeration 12000 Btu/hour

1US Gallon 3.785 liters

1 imperial Gallon 4.546 liters

°F 1.8 x°C+32

“k “c+273

Sri Gayatri Energy Services 4 2 Page 19
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Annexure -1 -Abbreviations &Definltions

Abbreviations

°C degrees Celsius

k2 degrees Fahrenheit

Btu British thermal unit

Btu/ft2 British thermal units per square foot
Jm? Joules per square meter

KVA kilovolt-amperes

kW kilowatts

kWh kilowatt-hours

kwh/m* kilowatt-hours per square meter
Definitions:

Basic definitions of terms

Absorber. The component of the vapour absorption chilling package wherein the refrigerant vapour is
absorbed by the liquid absorbent.

Air Handling Unit. An air cooling unit, consisting of a blower or blowers, heat exchanger and filters with
refrigerant, chilled water or brine on the tube side to perform one or more of the functions of
circulating, cooling, cleaning, humidifying, dehumidifying and mixing of air.

Brine. Solution of anti-freeze substances like Sodium Chloride, Calcium Chloride, Mono-ethylene Glycol,
Ethyl Alcohol etc.

Coefficient of Performance. The ratio of Net Refrigerating Effect divided by Compressor Shaft Power
or Thermal Power Input. The numerator and denominator should be in the same measuring units.
Compressors. Machines in which compression of refrigerant vapour is effected by the positive action
of linear motion of pistons, rotating elements (screws, vanes, scrolls etc.) or conversion of velocity
energy to pressure in a centrifugal device.

Compressor, hermetic. Sealed compressor & motor unit, where the electric motor is cooled by the
refrigerant and both the compressor and electric motor are not accessible for maintenance.
Compressor, open. Compressor is externally coupled to the prime mover and the refrigerant does not
cool the prime mover.

Compressor, semi-hermetic. Compressor motor unit, where the electric motor is cooled by the
refrigerant and the compressor is accessible for maintenance.

Condenser. The heat exchanger, which utilizes refrigerant to water/air heat transfer, causing the
refrigerant to condense and the waterfalr to be heated. Desuperheating or sub-cooling of the

refrigerant may also occur.

Sri Gayatri Energy Services Ve Page 20
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Energy Efficiency Ratio. The ratio of Net Refrigerating Effect (Btu/hr) divided by Shaft Power (Watts)
or Thermal Power Input (Watts) consumed.

Electric Motor. Electrically operated rotary prime mover.

Enthalpy. The heat content of a substance at a particular temperature.

Engine. Internal combustion engine used as prime mover,

Evaporator. The heat exchanger wherein the refrigerant evaporates and, in the process, cools another
fluid I(generally water, brine or air).

Fluid. The substance that is usefully cooled in the chilling package (generally water, brine or air).
Generator. The component of a vapor absorption chilling package wherein the absorbent solution is
heated to evaporate the refrigerant and concentrate the absorbent.

Gross Calorific Value. The amount of heat produced per unit of fuel when complete combustion takes
place at constant pressure, the products of combustion are cooled to the initial temperature of the
fuel and air, and the vapor formed during combustion is condensed.

Net Refrigeration Effect. The useful cooling effect (or heat removal) in the evaporator.

Psychometric Chart. A chart or plotted curves showing the various parameters of air at different
temperatures at atmospheric pressure, The parameters shown include dry bulb temperature, wet bulb
temperature, relative humidity, moisture content, enthalpy and sensible heat factor.

Refrigerant. The substance that evaporates in the evaporator to provide cooling effect.

Shaft Power. Power at the shaft of any rotary equipment.

Specific Fuel Consumption. The ratio of Thermal Power Input (kg/h of liquid fuel or m3/h of gaseous
fuel consumed to the Net Refrigerating Effect (Tons of Refrigeration).

Spedfic humidity. Mass of water vapor per unit mass of dry air.

Spedific Power Consumption. The ratio of Shaft Power (kW) to the Net Refrigerating Effect (Tons of

Refrigeration).

Specific Steam Consumption. The ratio of Thermal Power Input (kg/h of steam) to the Net
Refrigerating Effect (Tons of Refrigeration).

Speed. The number of revolutions per minute of the shaft.

Temperature, dry bulb. The temperature indicated by any temperature sensing element when held in
air.

Temperature, Inlet. Temperature measured at the inlet stream of the heat exchanger.

Temperature, Outlet. Temperature measured at the outlet stream of the heat exchanger

_———— - ——————————
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CONMDENSER BuLe EVAPORATOR

Refrigeration Is the removal of heat from a material or space, so that it's temperature is lower

than that of its surroundings.

When refrigerant absorbs the unwanted heat, this raises the refrigerant’s temperature
(“Saturation Temperature”) so that it changes from a liquid to a gas — it evaporates. The
system then uses condensation to release the heat and change the refrigerant back into a
liquid. This is called “Latent Heat".

This cycle is based on the physical principle, that a liquid extracts heat from the surrounding
area as it expands (boils) into a gas.

To accomplish this, the refrigerant is pumped through a closed looped pipe system.

The closed looped pipe system stops the refrigerant from becoming contaminated and

controls its stream. The refrigerant will be both a vapor and a liguid in the loop.

_—————— e e ———e e e
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Annexure -4 _Lighting

Recommended Illumination Levels as Per IS 3646 Part I-1992
Range of Remarks
Service Quality Cass of
Hliuminanac Direct Glare
Type of Interior Activity ein Lux Limitation
Education

Assembly Halls 200-300-500 3
Teaching Spaces 200-300-500 1
Lecture Theatres
i) General 200-300-500 1

300-500- Localized Lighting may be
ii) Demo Benches 700 1 appropriate
ilf) Seminar Rooms 300-500-750 1
iv) Art Rooms 300-500-750 1
v) laboratories 300-500-750 1
vi) Libraries 200-300-500 1
vii )Music Rooms 200-300-500 1
viii) Sports Hall 200-300-500 1
ix) Work Shop 200-300-500 1
x)Computer Work station 300-500-750 1

Supplementary local lighting

xi)Bath Rooms 50-100-150 near mirror
xii) Office Rooms 300-500-750 1
xii) Entrance Halls, Lobbies 150-200-300 2
xiv) Corridors, Passageway,
Stairs 50-100-150 2
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Attributes Incandescent CFL LED
Colur Rendering Index 100 Greater than 80 40-80
Watts/ Lamp 100 23 1
Lumen/Lamp 1600 1600 30
Lumen/Watt 16 60-80 2030
Life ( Hrs) 750 8000 50,000
Colour Rendering Index
1500 K Candielight
2680K 40 W incandescent lamp
3000 K 200 W incandescent lamp
3200 K Sunrise/sunset
3400 K Tungsten lamp
3400 K 1 hour from dusk/dawn
5000-4500 K Xenon lampflight arc
5500 K Sunny daylight around noon
5500-5600 K Electronic photo flash
6500-7500 K Overcast sky
9000-12000 K Blue sky

r
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Disclaimer
Warranties and Liability

While every effort is made to ensure that the content of this report is accurate, the details provided
“as Is” make no representations or warranties in relation to the accuracy or completeness of the
information found on it. While the content of this report is provided in good faith, we do warrant that
the information will be kept up to date, be true and not misleading, or that this report will always (or
ever) be available for use.

While implementing the recommendations site inspection should be done to constitute professional
approach and adequacy of the site to be established without ambiguity and we exclude all
representations and warranties relating to the content and use of this report,

In no event We will be liable for any incidental, indirect, consequential or special damages of any kind,
or any damages whatsoever, including, without limitation, those resulting from loss of profit, loss of
contracts, goodwill, data, information, income, anticipated savings or business relationships, whether
or not advised of the possibility of such damage, arising out of or in connection with the use of this
report.

This Is a walk through Audit conducted on request of M/s TKR College of Engineering & Technology.
Exceptions

Nothing In this disclaimer notice excludes or limits any warranty implied by law for death, fraud,
personal injury through negligence, or anything else which it would not be lawful for to exclude.

We trust the data provided by the M/s TKR College of Engineering & Technology ( Autonomous)
Medibowli, Hyderabad, Telangana personnel is true to their best of knowledge and a preliminary
Report was generated , we didn't verify the correctness of it.

/M//
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Audit Study team
Shri D.S.R.Murthy Senior Energy Auditor
Shri Durga Rao Engineer
Shri Sai Ganesh Engineer
LIST OF INSTRUMENTS USED

* True RMS Power Meter
» Digital Earth Resistance meter ( Clamp Type )

» Digital Earth Resistance Meter ( Conventional Type , Kyoritsu, Japan)

» Digital Infrared Thermometer ( Fluke) /
[
/v S
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CERTIFICATE

We here by certify that we carried out Walk Through Energy Audit in the M/s TKR College of
Engineering & Technology Medibowli, Hyderabad., Telangana during 12 December 2018 and following
Observations were presented below. The Energy Bills were analyzed for energy consumption ,Power
factor , Electrical Load distribution , Distribution Losses if any and Recommendation to reduce the
same. We appraciate the efforts of the M/s TKR College of Engineering & Technology, Medibowli,

Hyderabad, Telangana for their Pro-Energy Conservation measures in this regard.

For M/s Srl Gayatri Energy Services
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TKR Coliege of Engineering & Technology
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Medbowli, Meerpet, Hyderabad-87.
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Executive Summary of Observations

1. ADetailed Wak Through Energy Audit is carried out at the Campus with following observations.
2. The Power Factor at the Main Incoming panel (after Transformer ) is satisfactory .

. It is observed that some of the Split AC’s installed are not of star rated , it is recommended to
replace them with minimum 3 star rated AC’s as and when the opportunity comes .

4. Itis observed that the Existing Fans installed are Energy Inefficient fans which may be replaced as
and when opportunity comes with Energy Efficient one which result in energy savings ( Detailed
Calculation is enclosed).

5. The Loading of the UPS is observed to be moderate, where ever they are found to be low , It is
recommended to check for the opportunity to shift the load to the other UPS and switch off the
lowly loaded UPS to reduce the losses,

6. The recorded Demand exceeded CMD it is recommended to enhance the CMD.

Vi
/ L L
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Physical inspection ofthe premises with reference to Energy Efficient equipment/ Energy

Conservation measures/ Renewable Energy.

. Identifying the Energy saving Opportunities within the premises by installing efficient equipment
/devices [ system of the electrical installation.

Identifying the Energy Saving opportunities by adopting continuous suitable monitoring methods

Project Schedule :
1. Walk Through Audit :1day
2. Report generation : 2-3 Days

TAR Calizge ofEngineeniag 8 Technology
(AUTONO‘W)L:}
Medbowli, Meerpet, Hyderabad-87.
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Introduction of the Institution

TKR College of Engineering and Technology -~ a modemn temple of learning, an off shoot of the TKR
Educational Sodety was established in the year 2002 in a sprawling, lush green 20 acre campus at Meerpet,
Hyderabad. The college provides a serene and tranquil environment to the students, boosting their mental
potential and preparing them in all aspects to face the cut- throat global competition with a smile on the
face and emerge victorious.

Sri Teegala Krishna Reddy, the Mayor of Hyderabad, is the founder chalrman of TKR Educational Sodiety. A
Philanthropist by nature, “the friend of man, Lo vice alone of foe”, and an urge to see our students excelling
themselves in all fields prompted him to start the educational society; making it easy for education to be
within arm’s length of even a rural student and providing them with an independent and easy in the for
pursuing their dreams and making them come true and in the process upholding moral and ethical values.

Facility Description

The Facdility Receives Power supply from TSSPDCL at 11 KV, the installed transformer s 11 KV/433 V
transformer of 400 KVA and the Contracted Maximum Demand with TSSPDCL is 350 KVA, The total
connected Load is around 710 KW.

Hence it is recommended to reduce the same,

Wl
TKR Callege of Engineering & Technology

(AUTONOMOUS)
Madbowli, Meerpet, Hyderabad-87.
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Electrical Load Distribution

The Incoming power supply is from a 11 KV TSSPDCL ,with one Transformers of rating 11kV/433 V 400 KVA , The total connected load is around
710.93 KW . The emergency supply. taken care by DG Sets . All the three Blocks are equipped with UPS supply for Power back up for the
computer systems. The details of the connected Load across the campus is given below

G Floor

1 st Floor

2nd Floor | :

rd Floor | |

th Floor | 755
TBlock | 85 | .06
| e e
] ToEles Ll

TG g hra ke '?. e I VY S e ! i
cle oaaSRWRIRTRRRAE. =7 A T

wlll TR -
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The Power Measurements are carried out

V4
rincipal

1% Cotee of Engineering & Technology
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Medbwcf‘f&eorpet. Hyderabad-g'o’.
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Power Measurements AY 201718
Location Phase Voitage | Ampere | kVA Power factor kw
Main Incoming Power Supply R 237.8 341 80.85 098 825
Y 2385 363 864 0.995 87.3
B 241.8 364 87.8 0.96 91,5
.-"'/
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The Energy Bills Analysis is carried out to Understanding the Consumption pattemn of the Institute

TKR College of Engineering and Technology , Medibowli, H!derabadzoq-is

UNITS CHARGES

Actual Billed
Month KWH KVAH PF KVA KVA TOD1 TOD2 Demand | Energy TOD Total
NOV18 96840 | 99526 | 0.973 350 350 15684 13454 136500 | 776302 20138 | 956180
OCT18 88454 | 90600 | 0.976 4n Mm 13766 12700 136500 | 706680 | 26466 922818
SEP18 101682 [ 103960 | 0.978 379 379 15612 13286 136500 | 810888 | 28898 | 1005299
AUG8 94962 | 96924 | 0.980 350 350 15204 12724 136500 | 756007 | 27928 | 934518
JULY18 73578 | 7616 | 0.967 208 298 10488 G084 116208 | 593704 19572 734141
JUN18 71956 | 74434 | 0.967 304 304 10776 8494 18716 | 580585 19270 | 723037
MAY18 70830 | 720954 0.971 323 323 10084 8636 126204 | 569041 19620 719242
APR18 88830 | 89996 | 0.987 347 347 11738 11640 135330 | 701812 23378 | 865919
MAR18 82456 | 82476 | 0.9098 462 462 12178 10090 136500 | 739809 | 25608 | 994604
FEB18 72830 | 72892 | 0.999 280 280 13121 12700 109200 | 568557 23022 | 694349
JAN18 54514 | 54992 | 0.991 280 280 8934 8943 109200 | 428937 17886 551144
DEC1y 67286 | 67286 | 1.000 280 280 | 10469 10469 109200 | 524830 20938 | 633855

1. The Actual Demand is observed to be recorded more than the CMD, it is recommended to increase the CMD to 350 KVA from 400 KVA and

there by Demand charges penalty of Rs 95950/- on account of Demand Charges.
2. The Individual Blockwise Power Factor to be improved to reduce the losses.
3. The UPS Loading to be improved OR shift the low loaded UPS load to other UPS.

Sri Gayatri Energy Services
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HVAC- Air Conditioning Systems
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Introduction of Alr Conditioning & Refrigeration System:

The present Air conditioning system in the college is of Package Units , Split Air Conditioning units of
star rated ., The Air conditioning is analyzed for energy saving opportunities . The detailed
measurements are taken on sample basls at some of the locations .

The Measurements of sample Split AC units are done in blocks and tabulated below

Split Air Conditioners -2018
No. Speclf
Sl of Flo Ic
Type Pow | Inlet Outlet
;‘ Location Ak of :a:: er | Temp(® | Temp.(* » :’".:.VR Pows: | €O EER
5 A.C kw <) (9] s 3 .
o Uni ec KW/T
t R
q Split 3.7 | 27
1 | First Floor AC 1.5 | 1.152 25.3 22.8 0.39 | 1.23 0.94 4 )
Second Split 4.4 | 151
2 | Floor ' | Ac .5 | 1.225 24.7 21.9 0.44 | 155 079 | 5 7
Third ’ Split 3.3 | 15
Floor AC 1.5 1.35 25.4 234 0.45 | 130 1.04 q 7
Fourth Split 1.6
4 | Floor ' [AC .5 | 1375 23.7 22.3 0.36 | 0.63 247 2 | 553
Split 2.8
5 | G Floor ' Ac 1.5 | 1.65 24.3 21.7 0.41 | 1.34 1.23 6 | 9.75
> Split 3.1 | 10.9
6 | T Block AC 1.5 | 1.525 25.2 223 0.38 | 1.39 1,10 9 0
Energy Efficiency Opportunities
Reduce heat loads

Any reduction in heat loads results in a reduction in required refrigeration capacity and therefore
energy consumption, There

are three main methods for reducing heat loads:

« Improving insulation.
+ Reducing air leakage. t// /
‘Reducing incidental and auxiliary gains. Prmcnpa!
TKR Ccﬁege of Enginesning & Technology
(AUTONOM ouUs)

Medbowli, Meerpet, Hyderabad-97.

Sri Gayatri Energy Services Page 14




Insulation improvements

The walls of a refrigerated space should be well maintained to guard against damage or degradation of
the insulating material.

visual inspection will give first indications of problems while thermographic inspection will show up
cold areas where insulation is poor.

- Air leakage

Air can leak through the degraded fabric of an enclosure or through an access such as a door. Taking
the steps outlined above should prevent fabric leakage, while reducing air leakage through doors is
outlined below:

Reduce temperature lifts

The efficiency of refrigerating plant is dependent upon the size of the temperature lift between the
evaporator and the condenser: the smaller the lift the more efficient the system.

- Head pressure control

Many systems maintain a higher lift than is necessary through the use of head pressure control. This
practice aims to maintain ahigh pressure in the condenser to ensure a controlled supply of refrigerant
to the evaporator. The control pressure can be reduced using a balanced port thermostatic expansion
valve or an electronic expansion valve, while the installation of a liquid line pump can further reduce
the need for such control. Lowering the control pressure allows the condensing pressure to fall as the

outside temperature falls

from the design condition and can improve energy effidency byso%, particularly during winter. The
cost of these measures varies between 15,000 to 150000 if installed at the time of refrigerant

replacement and will normally pay back in about two years,

The Package Units measurements are carried out on sample basis at various locations and following
are the details tabulated calculating the SPC ( Specific Power Consumption) , EER( Energy Efficiency
Ratio), COP( Coefficient of Performance) .

(AUTONOMOUS)
Medbowii, Meerpat, Hyderabad-87.
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Equipment audit

Check controls
and set points

Figure 1: Optimising energy efficiency

Improve insulation

Reduce heat loads

Improve defrosting

Reduce refrigerant
temperature lift

Optimise compressor
and system operation

Institute planned
maintainenance

Reduce air leakage Fans & pumps

Reduce incidental it
and auxilliary loads People

Machinery
Defrosting method
Defrosting control
Remove head
pressure control

Optimise evaporator

temperature levels

Full load efficiency

Part load efficiency

Sri Gayatri Energy Services
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Maintenance & Electrical Safety
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1. Electrical Single Line Diagram | Lay Out Diagram [ Equipment Layout | Electrical Control
diagram

Check for Unauthorized Temporary Installations

Modification to be Updated

SLD reflects the actual installation

Duly approved by statutory authorities

TE=

2. Importance of Electrical Safety in the Overall Safety System
Periodicity of comprehensive Electrical Safety check

i. Understanding of electrical hazards

il. Electrical checkpoints in the safety checklist
iil. Implementation priority for electrical hazards
iv. Electrical Work Permit System
v. Safe Electrical Operating Procedures

3 Electrical Preventive Maintenance

i Is there an Electrical Preventive Maintenance programme in place
il Is the programme implemented? What is the slippage?
iii. Are the relevant standards (statutes and non-statutory) referred and
incorporated in the EPM programme?
iv. Electrical Tests, Records, Test Procedure and periodicity (earth resistance,
insulation resistance tests)
V. Is the EPM programme only documented?
vi.  Transformer tests (dielectric strength, acidity, sludge deposits, dissolved gases,
etc.) and periodicity
vii, Periodic calibration of meters (ammeter, voltmeter, relays, temperature
gauges) and test Instruments (insulation resistance megger, earth resistance
megger, multi-meters, etc.)

4 Earthing System
i Installation as per approved design?

i

fi. Installation and Maintenance as per IS 3043?

iii, Earth resistance measured periodically?

iv. Test procedure

V. Acceptable earth resistance values

vi. Is the earthing system maodified when electrical installation is modified?
vil. Are neutral earth pits independent and separate?
viil, Are earth pits identified?

Ix. Are two and distinct earth connections provided?

X. Is the earth continuity tested?

X Is bonding and earthing carried out to avoid ESD hazards?

Sri Gayatri Energy Services
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Amnexure |

Conversion factors

CONVERSION TABLES

1 Kcal 3.9685 Btu
1KWh 3413 Bt

1 KWh 860 keal

1 Btu 1.055 KkJ

1 calorie 4186 joules
1hp 746 Watlts

1kg 2.2 Ib (pounds)
1 meters 3.28 feet

1inch 2.54 cn

1 kglem? 14.22 psi

1 atmosphere 1.0332 kglem?’

1 kglanw? 10 meters of water column @ 4 °C
1 kglaw? 9.807 = 10 4 passels
1 Ton of Refrigeration 3023 kealfhour
1 Ton of Refrigeration 12000 Btu/hour
1US Gallon 3.785 liters
1imperial Gallon 4.546 liters

z 3 1.8x°C+32

x® “C+273

Sri Gayatri Energy Services
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Abbreviations

°C degrees Celsius

°F degrees Fahrenheit

Btu British thermal unit

Btu/ft2 British thermal units per square foot
Jjm? Joules per square meter

kVA kilovolt-amperes

kW kilowatts

kWh kilowatt-hours

kWh/m?* kilowatt-hours per square meter
Definitions:

Basic definitions of terms

Absorber. The component of the vapour absorption chilling package wherein the refrigerant vapour is
absorbed by the liquid absorbent.

Air Handling Unit. An air cooling unit, consisting of a blower or blowers, heat exchanger and filters with
refrigerant, chilled water or brine on the tube side to perform one or more of the functions of
circulating, cooling, cleaning, humidifying, dehumidifying and mixing of air.

Brine. Solution of anti-freeze substances like Sodium Chloride, Calcium Chioride, Mono-ethylene Glycol,
Ethyl Alcohol etc.

Coefficient of Performance. The ratio of Net Refrigerating Effect divided by Compressor Shaft Power
or Thermal Power Input. The numerator and denominator should be in the same measuring units.
Compressors. Machines in which compression of refrigerant vapour is effected by the positive action
of linear motion of pistons, rotating elements (screws, vanes, scrolls etc.) or conversion of velocity
energy to pressure in a centrifugal device.

Compressor, hermetic. Sealed compressor & motor unit, where the electric motor is cooled by the
refrigerant and both the compressor and electric motor are not accessible for maintenance.
Compressor, open. Compressor is externally coupled to the prime mover and the refrigerant does not
cool the prime mover.

Compressor, semi-hermetic. Compressor motor unit, where the electric motor is cooled by the
refrigerant and the compressor is accessible for maintenance.

Condenser. The heat exchanger, which utilizes refrigerant to waterfair heat transfer, causing the
refrigerant to condense and the water/air to be heated. De-superheating or sub-cooling of the
refrigerant may also occur.

Sri Gayaltri Energy Services B ek Page 20
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Energy Efficiency Ratio. The ratio of Net Refrigerating Effect (Btu/hr) divided by Shaft Power (Watts)
or Thermal Power Input (Watts) consumed.

Electric Motor. Electrically operated rotary prime mover,

Enthalpy. The heat content of a substance at a particular temperature.

Engine. Internal combustion engine used as prime mover.

Evaporator. The heat exchanger wherein the refrigerant evaporates and, in the process, cools another
fluid l(generally water, brine or air).

Fluid. The substance that is usefully cooled in the chilling package (generally water, brine or air).
Generator. The component of a vapor absorption chilling package wherein the absorbent solution is
heated to evaporate the refrigerant and concentrate the absorbent.

Gross Calorific Value. The amount of heat produced per unit of fuel when complete combustion takes
place at constant pressure, the products of combustion are cooled to the initial temperature of the
fuel and air, and the vapor formed during combustion is condensed.

Net Refrigeration Effect. The useful cooling effect (or heat removal) in the evaporator.

Psychometric Chart. A chart or plotted curves showing the various parameters of air at different
temperatures at atmospheric pressure. The parameters shown include dry bulb temperature, wet bulb
temperature, relative humidity, moisture content, enthalpy and sensible heat factor.

Refrigerant. The substance that evaporates in the evaporator to provide cooling effect.

Shaft Power. Power at the shaft of any rotary equipment.

Specific Fuel Consumption, The ratio of Thermal Power Input (kg/h of liquid fuel or m3/h of gaseous
fuel consumed to the Net Refrigerating Effect (Tons of Refrigeration).

Specific humidity. Mass of water vapor per unit mass of dry air.

Specific Power Consumption. The ratio of Shaft Power (kW) to the Net Refrigerating Effect (Tons of
Refrigeration).

Specific Steam Consumption. The ratio of Thermal Power Input (kg/h of steam) to the Net
Refrigerating Effect (Tons of Refrigeration).

Speed. The number of revolutions per minute of the shaft.

Temperature, dry bulb. The temperature indicated by any temperature sensing element when held in
air.

Temperature, Inlet, Temperature measured at the inlet stream of the heat exchanger.

Temperature, Outlet. Temperature measured at the outlet stream of the heat exchanger

TKR College of Eafineering & Technology
(AUTONOMOUS)
Medbowli, Meerpet, Hyderabad-97.
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CONDENSER BULB EVAPORATOR

1 D

FILTER-DRIER TX UALUE

* Refrigeration is the removal of heat from a material or space, so that it’s temperature is lower
than that of its surroundings.

*  When refrigerant absorbs the unwanted heat, this raises the refrigerant’s temperature
(“Saturation Temperature”) so that it changes from a liquid to a gas — it evaporates. The
system then uses condensation to release the heat and change the refrigerant back into a
liquid. This Is cailed “Latent Heat”.

* This cycle is based on the physical principle, that a liquid extracts heat from the surrounding
area as it expands (boils) into a gas.

* Toaccomplish this, the refrigerant is pumped through a closed looped pipe system.

* The closed looped pipe system stops the refrigerant from becoming contaminated and

controls its stream. The refrigerant will be both a vapor and a liquid in the loop.

Sri Gayatri Energy Services
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Annexure -4 _Lighting

Recommended iflumination Levels as Per IS 3646 Part 1992
Range of Remarks
Service Quality Class of
llluminanac Direct Glare
Type of Interior Activity e n Lux Limitation
Education
Assembly Halls 200-300-500 3
Teaching Spaces 200-300-500 1
Lecture Theatres
1) General 200-300-500 1
300-500- Localized Lighting may be
ii) Demo Benches 700 1 appropriate
iii) Seminar Rooms 300-500-750 1
iv) Art Rooms 300-500-750 1
v) laboratories 300-500-750 1
vi) Libraries 200-300-500 1
vil)Music Rooms 200-300-500 1
viii) Sports Hall 200-300-500 1
ix) Work Shop 200-300-500 1
x)Computer Work station 300-500-750 1
Supplementary local lighting
xi)Bath Rooms 50-100-150 near mirror
xii) Office Rooms 300-500-750 1
xiii) Entrance Halls, Lobbies 150-200-300 2
xiv) Corridors, Passageway,
Stairs 50-100-150 2
® al
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Light Source Comparison
Attributes Incandescent CFL LED
Colur Rendering Index 100 Greater than 80 40-80
Watts/ Lamp 100 23 1
Lumen/Lamp 1600 1600 30
Lumen/Watt 16 60-80 20-30
Life ( Hrs) 750 8000 50,000
Colour Index
1500 K Candlefight
2680K 40 Wincandescent lamp
3000 K 200 W incandescent lamp
3200 K Sunrisefsunset
3400K Tungsten lamp
3400 K 1 hour from dusk/dawn
5000-4500 K Xenon lampflight arc
5500 K Sunny daylight around noon
5500-5600 K Electronic photo flash
65007500 K Overcast sky
9000-12000 K Blue sky
f /’/
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