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Executive Summary

. Replacement of 70 W Fan 1,83,759

~ 1028 W BLDC Fan 17,42,029 W33.335 o ’ 39

Total 1,83,759 | 17,42,029 | 5733335 | 39

Lighting -

Some of Existing lighting for classes and offices are of non-efficient TS of 40 W and they are
degraded by the period of usage. S0, we can replace that efficient LED lights. Energy and
cost Savings can be achieved through installation of tube lights.

BLDC Fans -

Institute can install BLDC Fans instead of conventional fan that can be save energy and
subsequent effects of comfort cooling’s can be achieved throu gh this measure.

Green Audit -

Carbon dioxide generation of campus due to usage electricity and other modes like transport
as very much catered by following means like usage of 405 kWp solar PV plant in the
campus, usage of solar water heaier for hosiel premises for water heating, usage of smail
amount of rain water harvesting and Sewage treatment plant in the campus. Also, there are
multiple number of trees in the Institute campus which are planted by Institute or naturally
cultivated. So, there is very less chance of CO, emission in Institute facility.

|
(|
|
|
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Abbreviations

Efficiency

Hour

Kilo Calories

Kilo Watt Hour

Metric Ton

Kilogram

High Pressure

Low Pressure

Temperature Final

Ambient Temperature

Mega watt

Tones per hour

Temperature Difference

Maximum Demand
Contract Demand
Actual maximum Demand

Powder Coating

Pre-Treatment Line

Time of Day tariff
Variable Speed Drive

Dry Bulb Temperature

Wet Bulb temperature

Relative Humidity

Tons of refrigeration

Kilo Watts

Kilo Volt Ampere

Kilo Volt Ampere Reactive

Power Factor
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Shree Vitthal Education & Research Institute has the following details for contract with
MSEDCL.

Consumer no — 337019052100 Meter no — 055- XB452203

Connected Load — 460 kW Connected Solar plant — 400kW.
Contract demand — 408 kVA Unit Rate — 9.48 Inr/kVAh
Tariff - 146- HT VIII - B

11kV 50Hz Supply —* Step down transformer
11kV/AM415V
7 i

l U T T

e 5 Workshop I Witer  Pumping
Engineering Diploma College P S
College
2 Pharmacy MBA Coilege
College Diploma Workshop

Workshop 11

Boys Hostel

Girls Hostel

We have Studied you MSEDCL bills from April 2020 - Feb 2021, during this, following has
been the trend of bills for the imported energy from MSEDCL: -
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Billing System — Jan 2020 —~ Mar 2020

Contract Demand 408 408 408

Billed Demand kVA 204 204 204
Billed PF - 0.997 0.995 0.994
1 Biiled MD KVA 204 194 192
! Energy Consumed kWh 45985 57862 | 58335
Solar Units . kWh 26618 0 12590
Adjusted Units kWh 19367 57862 45745
KVAH KVAh 46070 57942 58453
KkVArh lag KVArh 1215 1182 1755
KVArh lead KVAh 2180 4802 4880
Demand Charges 2 79764 I 79764 79,764
Wheeling 3 14,719 33,155 34,766
Energy Charges 2 1.87.860 5.61.261 443727
TOD EC 2 5.965 12273 | -10386 |
FAC z 23434.07 68055 61755.75
Electricity duty 2 65,465 1,24291 1,28,021 f
Tax 2 3,486 7.852 8,234 "
Pf incentive z 110910 20715 115240 |
Total Bill 2 3.60.782 7,03,292 7,30,641
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Observaiion & commenis —

1y Power factor Basics

In all industrial electrical distribution systems, the major loads are resistive and inductive.
Resistive loads are incandescent lighting and resistance heating. In case of pure resistive
loads, the voltage (V), current (1), resistance (R) relations are linearly related, i.e., = [ x R
and Power (kW) = V x [, Typical inductive loads are A.C. Motors, induction fumaces; |
transformers and ballast-type lighting. Inductive loads require two kinds of power: a)

active (or working) power to perform the work and b) reactive power to create and
maintain electro-magnetic fields. Active power is measured in kW (Kilo Watts). Reactive

power is measured in kVAr (Kilo Volt-Amperes Reactive).

v (Y
! Aotree Powe

KYAR

LY
{ToRs | Pover ! § Resnive Prysy )
PF = KW = CO$ ©-
l KVA

Monthly Power Factor —

Feb-21 0.992

|
|
{
|
|
l
Jan-21 0.995 {
Dec-20 0.988 l
Nov-20 0.99
Oct-20 0.988
Sep-20 0.987
Aug-20 0.99 J
Jul-20 0.993 ’
Jun-20 0.994 ]
May-20 0.99 ]
Apr-20 0.997
Power factor is maintained to unity in respective month, l
m Energy Consumption — i
Institute has following energy consumption pattern —
10IPagec [l
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Solar Rooftop -
Generation 51,446 = 47,090 48.247 | 42446 44,046 43928 44769 46,651  64.148
(kWh)
Lf:ﬁjﬁ }i“\ifi) 30,725 | 27,085 20,445 21208 | 23,793 | 22,148 | 21,378 @ 23338 40715
Import (kWh) 20928 24,023 22448 | 24670 | 21,008 | 25303 27240 25243 | 23,693
A:‘il.:‘viffd 14735 | 17,098 15626 | 17,760 | 14773 19.656 | 18,143 | 16.628
Bank 122,91 1,0692
W) 7
Total Energy
Consumption | 41,649 | 44,028 42,998 41,250 45,908 41261 47, 50,631 48,556 | 47,126
(KWh)
Energy
consumption
per day
(kWh)

85000 71.181 67,733 13 54,733 53,010 @ 47,815

1,487 1,420 1,387 1,375 1,481 1,375 1,519 1,633 1,619 1,520

ITlPage




Chapter IT
Study of Power Quality

We shall be discussing each parameter one by one for the meter.

1. Yoltage

The voltage has been recorded for all intervals; the voltage can be represented as follows:-

Vrms Vrms Vrms Nems Vrms ~Nrms Nrms-

; : ph-n RN * ph-n YN = ph-n BN ph-n NG = ph-ph RY . ph-ph YB ph-ph RB
Maximum 2538 2576 ' | 2569 6 | 4424

446.28 441.7
Minimum 0.4 | 004 | 02 | 006 | 012 02 008
Average 24075 = 24362 = 24330 398 41936 42292 41809

1 Observations and Remarks —

[ :
] Voltage is seen to be normal in all the phases. The mean voltage is set at 243.62 V or 419.36 V
' Neutral to Ground voltage is 3.98 V for average value

|
 Standards Referred —

[ EN50160 — Voltage Fluctuation within 10% 1s allowed.

s ]

2, Current

Current has been recorded in all the phases including neutral Current. It can be shown as per the table
and graph below. '

o Current R Avg, CurrentY Avg.  Current B Avg..  Current N Avg,

Maximum A 307 e 280 o
Minimum A | 1 1 | | 0 0
Aversge | A | fzie1 | taHs | 10098 33.02

Observations and Comments -

requirement of the Institute.

l
| - Current is driven by the load. This parameter has no limit and is based upon the
r
t

12|Page
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- Neutral Current is in limit.

The rule states that allowable limir of neutral current of 10% of load current. The present
demand does not comply with this standard

Reference Standards —

Neutral Load Current allowable less than 10% of toad current.

3. F requency —

Frequency of the network is being monitored in this logging session. The summary can be shared as
follows

 Frequency Avg

jMax-imum bz 50.16

| Minimum Hz | 49.83

Average & 50.01

Observations and Remarks -

- Frequency is normal and is within tolerance of +-2%

Standards Referred —

EN 50160- Mean Value of fundamental measured over 10s +/- 2% for 99.59,

4. Power-

In this section we shall discuss the power drawn by the load. Active reactive and apparent power has
been recorded and sumnmarised as below:-

Active Power During Solar Plant is producing electricity: (Time: 07:52:00 AM to 05:02:00PM)

R Phase Y Phase B Phase Total
7450 215

~ Maximm kW 72,5 1 hgg st Beopre
ActivePower  Minimum kW | 0.5 0.5 05 | 15

 Average KW 4484 4132 4L77 127803

ictive Power During Solar Plant is not producing electricity: (Time:05:03:00PM t007:51:00 AM)

U R'Phase Y Phase l_.i Phase
kW |

Total
UL IR e e
Minimum kW 18.64 15.13 13.03 | 46.82

: - Maximum
Active Power

131Page
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Average kW 18.69 1515 T ey

l Observations and Remarks -
|

- As mentioned previously in the current Section, the power drawn by the load is as
per the requirement of the load.

5. Energy -

As seen in the power section, the energy that has been consumed over 24 hours can be stated as follows.
No Load Condition: (11/03/2021)
Energy consumption During Solar Plant is off:(Time: 05 :03:60PM to 07:51:00 AM)

RPBSE. 0 Y Phuse U B Phgee O

Kwh 261485 = 214370 18585 | 661.525

Energy consumption During Solar Plant ison:(Time: 07:52:00 AM to 05:02:00PM)

R Phase Y Phase B Phase Total

Kwh 398660 | 362.860 364.355 | 1125.69

Observations and Remarks -

The energy consumed by the plant is normal as per the requirement.

6. Harmonics: -

The harmonics are being monitored and recorded in this instrument. The summary can be as given
xlow.

128.73. & 117031 | '327.67 | 25861 13180 23355 | 32167

56.19

Min % 075 | 062 | 088 43.07 5.17 3.41 7.25 428
Avg 1 % A 1.53 193 14005 = 1619 = 1234 2329 U T Gs

141Page
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Observations and Remarks -

| Voltage Harmonics —
- Voltage Harmonics are within tolerable limits of 5%, Individual Harmonic distortion
is within 3 %. ‘
- Neutral voltage harmonics are 140.05 %, this is due to the presence of non-linear
loads & lack of earthing.
Current Harmonics —
_ Current Harmonics are not within tolerable limits of 3"'& 5™ harmonics 5%
_ The individual harmonic distortions are not within the tolerance of 7% as given by
the standaids.
- Neutral Harmonics are high with average of 140.05%. and maximum is 327.67%

Recommendation —

To reduce the effects of harmonics on the system by harmonic filters are
recommended.

Standard Referred — IEEE 519

Summary of Observations

T-2 Summary of the observations made in this chapter can be shared as per the individual parameters are as follows -

¢  Voltage —

Voltage is seen to be normal and within specified limits however Neutral to Ground voltage is 2 V for
averége value.

e Current —

Load current is subject to requirements of the plant and will fluctuate as per the load.

e Power —

Power is similar to current as the required power is drawn by the load.

e Frequency —

Frequency is scen to be normal.

¢ Voltage Harmonics —

Voltage Harmonics are not within tolerable limits of 5%, Individual Harmonic distortion i within 3
% Neutral voltage harmonics are 140.05 %. and this is due to the presence of non-linear loads &
lack of earthing.

s Cuwrent Harmonics —
Current Harmonics are not within tolerable limits of 3"& 5™ harmonics 5%. The individual
harmonic distortions are not within the tolerance of 7% as given by the standards. Neutral
Harmonics are high with average of 140.05%. and maximum is  327.67%
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Connected Load

Energy Mix -
Feeder wise energy distribution in the institute campus is as follows —

I
|
|
|
Chapter LI |
|
|
|
{
[
|

1 Girls Hostel 02 1.5 406 ogs ' Uag

i

:

|

2 | Boys Hostel 027 1.62 | 406 2.36 0.9 i

3. . Boys Hostel 01 22 425 3.38 0.9 [

4 Boys Hostel 03 | 0.81 422 1.89 0.9 l

| 5 . Girls Ho;tel .0] &3 2.64 | 421 37 0.9 !

6 Street Liéht 20.52 423 28.18 0.9 [
| 7 . Pharmacy .32..43 423 48 | - 094
8 Engineering 90.9 420 134 0.95

Energy Mix

Gi Boi B¢ Bo Girts Hostel 01&3
2%

Street Light
13%

Enggineering Pharmacy
60% 21%

* Girls Hostel 02 = Boys Hostel 02 2 Boys Hostel 01 Boys Hostel 03
* Girls Hostel 01&3 = Street Light ® Pharmacy = Enggineering
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Pumps -

Waste Water Motor (01

Waste Water Motor (12 . 1.65 ; 422 3;5 7 0.9
Bowowelll o T Ty 0.84
Borewell 2 | 9,052 410 15 | o08s
Municipal Well Buimip - 7 e e R e e
Boys Hostel : | 2.25 417 594 0994 |
Water Supply Engglstiate 0 . L el T T
Girls Hostel 603 418 1038 078 |
PharmadyInshiite A R
R.O.Mineral Pump 369 409 67 0791
STeAinBlower 1L e e e |
STP Submersible Pump 063 | 404 1.37 0.99
STP Scrubber Pump o R T e

Energy Savings —

Replacement of existing fans to efficient brushless Direct current fans

ProposedFan:BLDC 28 W fan

Description:

Finish

Sweep (mm) 1200
Power (W) 28
RPM 360
Air Delivery CMM (n”3/min) | 240
Power factor 0.99
Service value (CMM/W) 8.6
MRP

Savings Calculation:
1§ Institute fans —

- Operational hours of 8 during working and 300 days of operation is considered for the
Institute.
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Energy Audit & Green Audit Report -

1262 M| & 300! siouie | o0 84,806 '_’%’2 ' 12;19,5’9 f 39'608’99.3 39

II) Hostel fans —

- Operational hours of 12 during non

-working and 330 days of occupancy is considered
for the Institute,

61 70 12330 94248 28 37699 |2 | a6 o

o 82

Saving Summary:

: ; e AR Enerev Cost saving lnvestment B
BENG Parameter ¢ 2 AR Do i ST _period,
e Savings (kWhy (Rs) (Rs.)

ety (Months)

Replacement of 100W Fan :
; : { 2 ? ) 9 ) 3,
1 028 WBLDCFan 183759 17.42,029 - 5733335 5
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Chapter IV |
Carbon Foot printing I

A Carbon Foot printis defined as the Total Greenhouse Gas emissions, emitted due to various ]
activities. In this we compute the emissions of Carbon-Di-Oxide, by usage of the various i
forms of Energy used by the Institute for performing its day-to-day activities. The Institute
uses electrical energy for operating various electrical gadgets. We herewith furnish the details
of electrical Energy consumption consumer number wise as under —

4.1 Basis for computation of CO2 Emissions:
The basis of Calculation for CO2 emissions due to Electrical Energy are as under —
1 Unit (kWh) of Electrical Energy releases 0.8 Kg of CO2 into atmosphere

Based on the above Data we compute the CO2 emissions which are being released in to the
atmosphere by the Institute due to its Day-to-Day operations.

4.2, Month wise Consumption of Electrical Energy
Electricity bill analysis data — May 2020 to February 2021

Feb-

| o 41,649 51446 20,928 41 16.74 24.41
Jan-21 44028  47.090 @ 24.023 38 19.22 18.45 |
Dec- 40908 47008 23080 38 | ikds . b jose |
Nov- R ; , - |
0 41,250 | 48247 22,448 39 17.96 20.6
Oct-20 45908 42446  24.670 34 19.74 14.22 |
Sep-20 | 41,261 44,046 21,008 35 1681 | 1843 |
Az"og' 47.083 | 43928 | 25303 35 2024 1 1490 ;
Jul-20 50631 44769 27,240 36 21.79 14.02
Jﬁ(‘;‘ 48.556 46,651 25243 37 20.19 17.13

*“I,“;‘)’" 47,126 64,148 23,693 51 18.95 32.36
A;‘:'a 45,049 48068 23764 38 1901 19.44 |
2,37,6 194.43 |

Total = 450490  4,80,679 385 190.11

36

I91Page
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Net CO2 Emission
35.00
FE: 30.00
< 2500
| % 20.00
I" S 1500
LB 1000
g 500

Feb-21  Jan-21  Dec-20 Nov-20 Oct-20 Sep-20  Aug-20  Jul-20 Jun-20 May-20 Average

# CO2 emission due to import ¥ Net effective CO2 emissicn

20lPage




Energy Aadit & Green Audit Report - Shri Vitthal Education and Research Institute (SVERD)

4.3 Benchmarking:

|
|
Now we compute the CO2 emissions per Sq ft basis as under: iJ
Electricity bill analysis data — May 2020 to February 2021 !

|

| No Parameter Value Unit
1| CO2 emissionsdue to import of electricity from grid | 190.11 MT !
2 CO2 emission savings due to Solar PV plant 385 MT }
3 Net CO2 emissions -194.43 MT I
' 2 Institute area 56,656 Sgm J
: J 3 CO2 emissions -3.43 | Kg of CO2/sqm/month |




Shri Vitthal Education and research institute (SVERI) is one the leading higher education
Institutes in Pandharpur, Solapur district. Ithas been providing quality education to the rural
students of Solapur and premises. The Institute is spread over of 10 acres campus. It is also
anlnstitute of highly greenery Maintenance Institute inPandharpur, Dist. Solapur. We have
prepared a green audit report after visiting the Institute campus by our team. This green audit

report is based on the following major points.

1. Plantation in the campus
2. Energy audit and power savings
3. Carbon accounting

4. Use of Renewable ener.

5. Water audit
6. Waste disposal

L. Plantation in the campus

Plantation is playing ver

from da

y important role in the

gy options for saving the environment

. Name of Tree Scientific name Average Average Average
no Count Periphery of Height in
Tree in cmn ft
1 Kadunimb Azadirachta indica 100 30 20
2 Karanja Millettia pinnata 70 12 20
3 Umbar Ficus racemosa 4 20 20
4 | Amba Mangifera indica 50 30 15
S Chikku Manilkara zapota 25 8 10
6 Badam - Prunus dulcis ) 20 22
7 Padas Pimple Ficus religiosa 25 12 15
8 Vad Ficus benghalensis 2 35 20
9 | Chinch Tamarindus indica 30 30 20
10 | Bel Aegle marmelos 10 12
11 | Khair Sencgalia catechu 10 10
12 Kanher Nerium oleander 19 10 12
13 Areka Pam Dypsis Iutescens 30 20 15
14 All Vitamin 3
15  Palas Butea monosperma 15 12
6 Avala Phyllanthus emblica 10 10
17 | Hadaga Sesbania grandiflora 10 10
I8  Shevaga Moringa oleifera 15 . 15
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19 | Adulsa Justicia adhatoda
20  Kapur ulas Hedychium spicatum 255
21  Morchud
22  Pailas
23  Korfad Aloe Vera
24 Panfuti Bryophyllum
pinnatum
25 | Ashwagandha Withania somnifera

released from the industries,

Assessment of carbon sequestration ability of trees for adopting in greenbelt of cement
industries ,

The carbon dioxide sequestered in plant species are determined based
1. Determine the total ( green) weight of the tree

2. Determine the dry weight of the tree

3. Determine the weight of carbon in the tree

4. Determine the weight of carbon dioxide sequestered in the tree

5

- Determine the weight of CO2 sequestered in the tree per year

on following method:

1.2 Determination of Total (Green) Weight of the Tree

The algorithm to calculate the wei ght of a tree is:

For trees withD < 11: W = 0.25D2H

Fortrees with D >=11: W = 0.15D2H

Where, W = Above-ground weight of the tree in pounds

D = Diameter of the trunk in inches

H = Height of the tree in feet

Depending on the species, the coefficient (e.g., 0.25) could change and the variables D2 and
H could be raised to exponents just above or below 1. However, these two equations could be
Seen as an —averagel of all the species’ equations. The root system weighs about 20% as
much as the above-ground weight of the tree. Therefore, to determine the total green weight
of the tree, multiply the above-ground weight of the tree by 120%.

1.3 Determination of Dry Weight of the Tree

Taking all species in into account, the average tree is 72.5%
Therefore, to determine the dry weight of the tree, multi ply
72.5%.

dry matter and 27.5% moisture.
the weight of the tree by

1.4 Determine the weight of carbon in the tree
generally 50% of the tree’s total volume, Therefore, to
the tree, multiply the dry weight of the tree by 50%.

The average carbon content is
determine the weight of carbon in
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Assessment of carbon sequestration ability of trees for adopting in greenbelt of cement
industries

Determine the weight of carbon dioxide sequestered in the tree —

CO2 is composed of one molecule of Carbon and 2 molecules of Oxygen.
The atomic weight of Carbon is 12.001115. '
The atomic weight of Oxygen is 15.9994.

The weight of CO2 is C+2*0=43,999915

The ratio of CO2 to C is 43,999915/12.001115=3.6663.

Therefore, to determine the weight of carbon dioxide sequestered in the tree, multiply the
weight of carbon in the tree by 3.6663. Determine the weight of CO2 sequestered in the tree
per year.

Divided the weight of carbon dioxide sequeqtered in the tree by the age of the tree.

Sample Measurements —

Sr.No. Name of Circumference Di?meter Height Weight of wgigil " Carbon C02 )
tree (inch) (Feet) tree of tree content  Sequestration
1 Chinch 1 340 11 49 819 614.1 307 1125
2 Chinch 2 1080 14 49 1354 1015.2 508 1859
3 Chinch 3 1250 16 49 1813 1359.9 680 2491
4 Kadunimb 840 11 49 819 614.1 307 1125
5 Nilgiri 1050 13 49 1279 959.6 480 1757
6 Kadunimb 1140 i4 49 1508 11311 366 2072
7 Sagwan 800 10 49 743 557.0 279 1020
8 Chinch 1150 14 49 1535 1151.1 576 2108
9 Kadunimb 1200 15 49 1671 12533 27 2295
10 Limb 900 11 49 940 705.0 352 1291
Total 17144
24 |1
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Chapter VI

Water layout

Institute has multiple buildings and tanks for water usage. Staff, students and other persons in
the campus are roughly 4000 nos. during normal operation. Currently 500 staff present in the
Institute premises and 30 staff quarters are there in premises. This in total varies with
considering current condition. Institute has multiple raw water sources which are as follows —

. | : Asabe nti'mte well 1,()(),00() one : Nigt Time

Kasegaon Water L Due to current situation no
2 g 2,00,000 oy SHraiy My

Warar 1o o 1o i f y Ao
3 Ingale well supply 2.00,000 Water is supplied if problem in

|

|

|

supply water supply :
i

Asabe or Kasegaon supply |

i |

Gopalpur Gram

4 1,00,000 once
panchayat well | |
Anteshwar Mandir !

2

Institute well a0 e !
6 Pharmacy Borewell 1,060,000 | Operated during water shortage |
~ Boy’s hostel borewell 100,000 Operated duri‘ng normal |
1hiss operation [
i

Water flow —
Total incoming water supply is collected in main tank which is of 3 lac capacity and this is '
being separated for domestic purposes and drinking purpose. Drinking water is passed

through main RG plant which is situated near to the storage tank. This RO plant is of 5000 |
litres capacity. Also, for domestic purpose there are multiple tanks which are situated at ,
different location in the campus. This is pumped through the different lines and passed at |
desired location. '

Various tanks in Institute premises —

|

; Capacity !
; STr. Name of Dept. (in No, of Capacity Particulars '
| No. . Tanks |
! Liters) |
| 12000 | 3 36000 For Common Use |
i . For Drinking ?
! Engineering Buildings SR i g s ! Purpose i
g j For Drinking ’
! 2

| 1000 2 2000 Pliroosg |
| 2000 2 4000 | For Common Use |
! 2 Library Buildings 1000 1 1000 For Drinking |
| Purpose

25iPage
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Principal Office, Board Room For Drinking |
: and President Room 1600 3 =0 Purpose _
2000 1 2000 For Common Use ‘
4 A inki l
MB 250 | 250 For Drinking

Purpose

12000 1 12000 For Common Use

5 Ph P B. Pharm) inking ;
armacy (Pharm&B. Pharm) 1000 ! 1000 For Drinking |
Purpose |
12000 4 48000 For Common Use
6 Ladies Hostel inki |
adies nostel 1000 6 6000 For Drinking ‘

Purpose
12000 3 36000 For Common Use l‘
For Drinking i
7 Boys Hostel Lol ! 1000 Purpose {
2000 5 4000 For Drinking ;
Purpose ;
Total 32 | 1,58,250 |

- Current water situation is handled by operating pumps for 4 hours daily for pumping
water from storage tank to different location.

Energy for Pumping station —
Total power required for pumping water from storage tank to various tanks-

Voltage (V) Current (A) Power factor Power (kW)
390 42 0.84 21.63
RO Plant -

Power required to run the central RO plant which handles hosiels, pharmacy Institute, indoor
sports complex and solar PV_module cleaning.

Voltage (V) Current (A) Power factor Power (kW) ;
| 394 20.61 0.9 12.78 |
Observations —

- Current water usage considering only staff present in campus should be minimal but
there is no accounting of water flows.

- Also, many tanks getting over flow during pumping operation that should be avoided.

- RO water is being used for solar PV module cleaning; this should be verified with
solar PV supplier,

Recommendations —
- Installation of water flowmeter should be done for all supply and consumption points.
- Main consumption meter should be installed on priority basis as there is no
accounting of water and energy in the pumping station.
- Domestic water consumption can be reduced with the help of usage of recycled water
for flushing in hostel and Institute campus
26 |P
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Chapter VII

Hot Water System

Hot water system —

Tnstitute campus has 6 number of hostels comprising gents’ hostel and women’s hostel that
means there is requirement of hot water and that is sufficed by the solar water heater.
Approximately hostel has occupancy of 3,000 resident students, Requirement of 90,000 litre
hot water is sufficed by the solar hot water in built with backup electrical heater. Also, there
is hot water boiler for peak demand present in the campus. Hot water requirement of is
sufficed by this solar water heater system.

Observations -
- All hot water system were kept shut due to no occupancy in the hostels from past one
year. '
This system is equipped with the inbuilt heaters, if the set temperature is not achieved
there will be unnecessary load on the electrical system,
Also, for peak demand there is wood fired boiler in the hostel premises, so that needs

to be catered and eliminated.
Calculations —

Sample Carbon emission savings per annum for quantity of 1000 litres/day is given as there
was no load on solar water heater for evaluation -

Quantity of water — 1000 Litres/ day

5 k Mass of wdter X Cp of water X Temepraiure dif feremice
Electrical equivalent = L = _~ - L

1000X 1X 20
Se—
860

Electrical equivalent = 23.25 kWh/day
Carbon emission savings per day = 18.6 Kg/day

Carbon emission per annum = 6.78 MT/annum

Cost savings per annum = 59,400 Rs/Annum




Storage tanks

Recommendations —

- Due to covid and arose situation solar water heater system is completely shut from
ast one year so it should be andited and maintained prior to usage.
- If the proper maintenance of system will be done there will not be unnceessary burden
on electrical load and boiler load.
- Preventive maintenance and repair work of system will help in long term benefit of
institute.

28iPage
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Chapter VIII

Rooftop Solar PV Analysis

Institute has installed solar rooftop capacity of kWp on roof top on different Buildings. This !
supply has been given to main supply with the help of net metering connection as per the
MSEDCL. Carbon emission is saved due to the rooftop generation. This is additional savings :
of carbon emission for Institute campus.

Place Inverter . Inverter Inverter  Connected Solar

Capacity N, total Panels
(kW) S capacity in
(kW)

1.  Engineering 25 T 157
- Polytechnic : . il ;
2. | Engineering 27.6 . 03 82.8 272
| Polytechnic | | | I SRS
3.  Engineering 25 o3 ; 75 : 258
4. | Engineering 25 | 03 5 1 251 _
A NS Pharmaoy 0 T TR0 T P e G
6. D.Pharmacy = 276&17 = 02&01 J oo 722 - 198 ’
Total N T As b e e
Detailed calculation of rooftop — i
Installed capacity — 405 kW,
Daily Average generation — 1600 kWH/ day i
Carbon emission savings — 1280 Kg/day

Carbon emission savings per annum — 467 MT/annum
Cost savings per annum — Rs. 55.6 lacs/ Annum

Month wise energy production—

Feb-21

Jan-21 | 47,090 o 37.67
Dec-20 | 47,908 i 38.33 '
Nov-20 48247 | 38.60 |
Oct-20 42,446 ‘ 33.96

Sep-20 | 44046 35.24

Aug-20 43,928 _ 35.14 |
Jul-20 44,769 3582
Jun-20 46,651 37.32 !
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May-20 64,148 51.32
Average 48,068 38.45

Installation —

T —— -

Maintenance of Solar PV System —

Cleaning:

- To remove a layer of dust, panels are simply washed with soft water. If the module
has thick dirt or grime and bird droppings, which are harder to remove, cold water is
used, and the panel surface is cleaned with a sponge. Sometimes, soft detergents are
also used along with water for easier cleaning. Meétal brushes should be avoided to
prevent wearing of the panel surface.

Defect Checking:

- A visual inspection of the modules is done periodically to look for possible defects
such as cracks, chips, de-lamination, fogged glazing, water leaks and discoloration. If
any obvious defects are found, their location is noted down in the system logbook so

 that they can be monitored for generation output. If the damage causes the modules to
perform lower than the rated value, they should be replaced.

R e e

Recommendations

- Institute needs to do preventive maintenance as a periodic activity for maximum solar
generation.,
- Regular cleaning and inspection should be done by Institute.

e T
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The system of rain water harvesting is an integral part of any educational institution. This
system helps to conserve the rain water and also to use during the time of its desirable. This
system helps the students to understand the basic concepts of rainwater harvesting system and
their effective use in the real life.

It is seen that there is a natural slope at the Institute campus, such natural slope can be used to
take the water through some specific path and absorb under the ground. There is one
emptybore well in the Institute campus, such empty bore well can be charged with the use of
rainwater harvesting system. In addition to this some ring wells can be prepared and
rainwater, Gray waste water from all the building can be taken through some specific path in
these ring wells and used to charge under the ground to maintain the ground level water.

Advantages of rain water harvesting —

{(a) Promotes adequacy of underground water

(b) Mitigates the effect of drought

(c) Reduces soil erosion as surface run-off is reduced

(d) Decreases load on storm water disposal system

(e) Reduces flood hazards

(f) Improves ground water quality / decreases salinity(by dilution)

(g) Prevents ingress of sea water in subsurface aquifersin coastal areas

(h) Improves ground water table, thus saving energy (to lift water)

(1) The cost of recharging subsurface aquifer is lower than surface reservoirs
(j) The subsurface aquifer also serves as storage and distribution system

(k) No land is wasted for storage purpose and no population displacement is involved
(1) Storing water underground is environment friendly

Rain water harvesting potential —

The total amount of water that is received in the form of rainfall over an area is called
the rain water endowment of that area. Out of this, the amount that can be effectively
harvested is called rain water harvesting potential.

All the water which is falling over an area cannot be effectively harvested, due to
various losses on account of evaporation, spillage etc. Because of these factors the
quantity of rain water which can effectively be harvested is always less than the rain
water endowment, The collection efficiency is mainly dependent on factors like
runoff coefficient and first flush wastage etc. Runoff is the term applied to the water
that flows away from catchments after falling on its surtace in the form of rain.
Runoff depends upon the area and type of catchment over which it falls as well as
surface features. Runoff can be generated from both paved and unpaved catchment
areas. Paved surfaces have a greater capacity of retaining water on the surface and
runoff from unpaved surface is less in comparison to paved surface. In all calculations
for runoff estimation, runoff coefficient is used to account for losses due to spillage,
leakage, infiltrations catchment surface wetting and evaporation, which will
ultimately result into reduced runoff. Runoff coefficient for any catchment is the ratio
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of the volume of water that run off a surface to the total volume of rainfall on the
surface.
The runoff coefficient for various surfaces is given in following table —

I\Slf) Type of catchment Coefficient

1, ‘ Roof Catchment
Tiles 0.8-0.9

Corrugated metal sheets 0.7-0.
Ground Surface Coverings
Concrete 0.6 -0.8

Brick Surface 0.5-0.6
Untreated ground catchments
Soil on slope less thanl( % 0.0-0.3
Rocky natural catchments 0.2 -0.5

Based on the above factors, the water harvesting potential of site could be estimated using the
following equation:

Rain Water harvesting potential = Amount of Rainfall x area of catchment x Runoff
coefficient

Institute has area of roof top is — and untreated ground catchment is ---. As per the survey
untreated ground catchment area is the soil on slopes more than 10%, so much rainfall from
this area will not be available. If only the roof top area considered for calculation of rain
water harvesting potential then

Rain water harvesting methods —

(a) Storing rain water for direct use
(b) Recharging ground water aquifers, from roof top run off
(¢) Recharging ground water aquifers with runoff from ground area

According to the site of Institute the method of recharging ground water aquifers from roof
top run off may be suitable.Recharging ground water aquifers from roof top run off. Rain
water that is collected on the roof top of the building may be diverted by drain pipes to a
filtration tank (for bore well, through settlement tank) from which it flows intothe recharge
well, as shown in following Figure. The recharge well should preferably be shallower than
the water table. This method of rain water harvesting is preferable in the areas where the
rainfall occurs only fora short period in a year and water table is at a shallow depth.




The schematic diagram of recharging water aquifers from solar roof top run off is as follows -

=10%. _Opea
V5% “Com so
Sand

25 ~20mm Latal

SO -40mum Metal

Partns ations

Existing Sitoation

Institute has multiple high-rise buildings of 2 - 3 storeys each. These buildings are equipped
with the rain water harvesting and water is being collected in the catchments. This collected

water is being passed through the borewell present in the campus.

=

Energy Audit & Green Audit Report - Shri Vitthal Education and Research Institute (SVERI)




Energy Audit & Green Audit Report — Shri Vitthal Education and Research Institute (SVERI)

Waste Disposal and Vermi- Compeosting

Vermiculture Composting Culture —

Vermicomposting is basically a managed process of worms digesting organic matter to
transform the material into a beneficial soil amendment. The institute has been started Vermi
culture composting culture in house on 30 Sq. meter land. The main purpose of this is to
reduce disposable waste in the Institute campus and after complete process of Vermi
composting it is used as manure for plantation and greenery in the campus. It is also used for
the demonstration and awareness in farmers to 1mplement organic farming and its
importance. :

The main benefits of the process are to reduce the waste in the environment and utilized for
some useful purpose and also it is cost savings process.

The earthworms being voracious eaters consume the biodegradable matter and give out a part
of the matter as excreta or Vermi-castings. The Vermi-casting containing nutrients is a rich
manure for the plants. Vermicompost, apart from supplying nutrients and growth enhancing
hormones to plants, improves the soil structure leading to increase in water and nutrient
holding capacities of soil. Fruits, flowers and vegetables and other plant products grown
using vermicompost are reported to have better keeping quality. A growing number of
individuals and institutions are taking interest in the production.

Process:
The process of composting crop residues / Agri wastes using earthworms comprise spreading
the agricultural wastes and cow dung in gradually built-up shallow layers. The pits are kept

MlPage
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shallow to avoid heat built-up that could kill earthworms. To enable earthworms to transform
the material relatively faster a temperature of around 300C is maintained. The final product
generated by this process is called vermicompost which essentially consist of the casts made
byearthworms eating the raw organic materials, The process consists of constructing brick
lined beds generally of 0.9 to 1.5 m width and 0.25 to 0.3 m height are constructed inside a
shed open from all sides. For commercial production, the beds can be prepared with 15 m
length, 1.5 m width and 0.6 m height spread equally below and above the ground. While the
length of the beds can be made as per convenience, the width and height cannot be increased
as an increased width affects the ease of operation and an increased height on conversion rate
due toheat built up.Cow dung and farm waste can be placed in layers to make a heap of about
0.6 to 0.9 m height. Earthworms are introduced in between the layers @ 350 worms per m3
of bed volume that weighs nearly 1 Kg. The beds are maintained at about 40-50% moisture
content and a temperature of 20-300 C by sprinkling water over the beds. When the
commercial scale production is aimed at, in addition to the cost of production, considerable
amount has to be invested initially on capital items. The capital cost may work out to abont
Rs. 5000 to 6000 for every tonne of vermicompost production capacity. The high unit capital
cost is due to the fact that large units require considerable expenditure on preparation of
Vermi beds, shed to provide shelter to these beds and machinery. However, these
expenditures are incurred only once.Under the operational cost, transportation of raw
materials as also the finished product are the key activities. When the source organic wastes
and dung are away from the production facility and the finished product requires
transportation to far off places before being marketed, the operational cost would increase.
However, in most of the cases, the activity is viable and bankable. Following are the items
required to be considered while setting up a unit for production of Vermi-compost.

Components of a Commercial Unit —

Commercial units have to be developed based on availability of cow dung locally. If some
big dairy is functioning then such unit will be an associated activity.

Commercial units must not be desi gned based on imported cow dung.

1. Sheds

For a Vermi-composting unit, whether small or big, this is an essential item and is required
for securing the Vermi beds. They could be of attached roof supported by bamboo rafters or
steel trusses. Locally available roofing materials or HDPE sheet may also be used in roofing
to keep the capital investment at reasonably lower level, If the size is so chosen as to prevent
wetting of beds due to rain on a windy day, they could be open sheds. While designing the
sheds adequate room/pathways has to be left around the beds for easy movement of the
labourers attending to the filling and harvesting the beds,

2. Vermi-beds
Normally the beds have 0.3 to 0.6 m height depending on the provision for drainage of excess
water. Care should be taken to make the bed with uniform height over the entire width to

avoid low production owing to low bed volumes. The bed width should not be more that 1.5
m to allow

easy access to the centre of the bed.

3. Fencing and Roads/Paths
The site area needs development for construction of structures and development of roads and

pathways for easy movement of hand-drawn trolleys/wheel barrows for conveying the raw
material and
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the finished products to and from the Vermi sheds. The entire area has to be fenced to prevent
trespass by animals and other unwanted elements. These could be estimated based on the
length of the periphery of thé farm and the length and type of roads/paths required. The costs
on fencing and formation of roads should be kept low as these investments are essential for a
production unit, yet would not lead to increase in production,

4. Water Supply System

As the beds have to be kept moist always with about 50% moisture content, there is a need to
plan for a water source, lifting mechanism and a system of conveying and applying the water
to the Vermi-beds, Drippers with round the clock flow arrangement would be quite handy for
continuous supply and saving on water. Such a water supply system requires considerable
initial investment, However, it reduces the operational cost on hand watering and proves

economical in the long run. The cost of these items would depend on the capacity of the unit
and the type of water supply chosen.

5. Transportation

tion unit, an off-site transport becomes major item of
investment., A large sized unit with about 1000 tonnes PEr annum capacity may require a
three-tonne capacity mini-truck. With smail units particularly with the availability of raw
material near the site, expending on transport facility may become infructuous. On-site
transport facilities like manually drawn trolleys to convey raw material and finished products

between the Storage point and the Vermi-compost sheds could also be included in the project
cost.

Recommendations —

- Institute should install a small Vermi composting pit for their waste disposal, waste
like leaves, bushes and decomposable waste collected in campus.

- Treated vermicompost can be used as the fertilizer for the gardening in Institute
campus.

- Currently all this waste is being dumped and burnt in premises or this is being carried
away with the wind.
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Biogas system -

One of the main environmental problems of today’s society is the continuously increasing
production of organic wastes. In many countries, sustainable waste management as well as
waste prevention and reduction have become major political priorities, representing an
important share of the common efforts to reduce pollution and greenhouse gas emissions and
to mitigate global climate changes. Uncontrolled waste dumping is no longer acceptable
today and even controlled landfill disposal and incineration of organic wastes are not
considered optimal practices, as environmental standards hereof are increasingly stricter and
energy recovery and recycling of nutrients and organic matter is aimed.

Biogas typically refers to a mixture of different gases produced by the breakdown of organic
matter in the absence of oxygen. Biogas can be produced from raw materials such as
agricultural waste, manure, municipal waste, plant material, sewage, green waste or food
waste. Biogas is a renewable energy source and, in many cases, exerts a very small carbon
footprint. Biogas can be produced by anaerobic digestion with anaerobic organisms, which
digest material inside a closed system, or fermentation of biodegradable materials. A wide
range of micro-organisms are involved in the anaerobic process which has two main end
products: biogas and digestate. Biogas is primarily methane and carbon dioxide and may have
small amounts of hydrogen sulphide, moisture and siloxanes. The gases methane, hydrogen,
and carbon monoxide can be combusted or oxidized with oxygen. This energy release allows
biogas to be used as a fuel; it can be used for any heating purpose, such as cooking. It can
also be used in a gas engine to convert the energy in the gas into electricity and heat. Biogas
can be compressed, the same way natural gas is compressed to CNG, and used to power
motor vehicles. In the UK, for example, biogas is estimated to have the potential to replace
around 17% of vehicle fuel. It qualifies for renewable energy subsidies in some parts of the
world. Biogas can be cleaned and upgraded to natural gas standards, when it becomes bio-
methane. Biogas is considered to be a renewable resource because its production-and-use
cycle is continuous, it generates no net carbon dioxide. Organic material grows, is converted
and used and then regrows in a continually repeating cycle. From a carbon perspective, as
much carbon dioxide is absorbed from the atmosphere in the growth of the primary bio-

resource as is released when the material is ultimately converted to energy.
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Current Situation -

- Institute has 20 m’ biogas plant installed at hostel campus but currently it is not
working due to the unavailability waste manure collected from the canteens.

- Due to current condition of student unavailability in Institute campus the biogas plant
is completely stopped.

§ enhancement.

- Produced biogas is directly used in the canteen for cooking purpose.

1
- This biogas plant is equipped with 250 LPD solar water heater for performance
I
!

Existing Biogas plant

Recommendation -

- Institute need to install a gas fliowmeter for evaluation of daily generated gas., so they
can avail the full benefit of produced gas and can count that for LPG replacement.

- The plant needs to maintained as during the load condition the waste manure was
scattered on biogas plant and adjacent room,

- Maintenance of plant is necessary during working conditions.
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Sewage Treatment Plant -

It includes physical. biological and sometimes chemical processes to remove pollutants. Its
aim is to produce an environmentally safe sewage water, called effluent, and a solid waste,
called sludge or biosolids, suitable for disposal or reuse. Reuse is often for agricultural
purposes, but more recently, sludge is being used as a fuel source. ,

Water from the mains, used by manufacturing, farming, houses (toilets, baths, showers,
kitchens, sinks). hospitals, commercial and industrial sites, is reduced in quality as a resuit of
the introduction of contaminating constituents. Organic wastes, suspended solids, bacteria,
nitrates, and phosphates are pollutants that must be removed.The features of wastewater
treatment sysiems are determined by:

The nature of the municipal and industrial wastes that are conveyed to them by the sewers.
The amount of treatment required to keep the quality of the receiving streams and rivers,
Discharges from treatment plants are usually diluted in rivers, lakes, or estuaries. They also
may, after sterilisation. be used for certain types of irrigation (such as golf courses),
transported to lagoons where they are evaporated, or discharged through underground outfalls
into the sea. However, sewage water outflows from treatment works must meet effluent
standards set by the Environment Agency to avoid polluting the waters that receive them.In
this process. aerobic bacteria digest the pollutants. To establish an aerobic bacterial colony,
you must provide air for the bacteria to breathe. In a sewage treatment plant, air is
continuously supplied to the Biozone either by direct Surface Aeration using Impellers
propelled by pumps which whisk the surface of the liquid with air, or by Submerged Diffused
Aeration using blowers for air supply through bubble diffusers at the bottom of the tank. (The
most modern aerobic sewage systems use natural air currents and do not require electricity,
though these are only used for small scale sewage systems at the moment. Once again, the
general public leads the way!) Aerobic conditions lead to an aerobic bacterial colony being
established. These achieve almost complete oxidation and digestion of orgamnic matter and
organic pollutants to Carbon Dioxide, Water and Nitrogen, thus eliminating the odour and
pollution problem above. The effluent produced by this process is non-polluting and can be
discharged to a watercourse

Conventional sewage water treatment involves either two or three stages, called primary,
secondary and tertiary treatment. Before these treatments, preliminary removal of rags,
cloths, sanitary items, etc. is also carried out at municipal sewage works.

Primary Treatment

This 1s usually Anaerobic. First, the solids are separated from the sewage. They settle out at
the base of a primary settlement tank, The sludge is continuously being reduced in volume by
the anaerobic process, resulting in a vastly reduced total mass when compared to the original
volume entering the system.
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The primary settlement tank has the sludge removed when it is about 30% of the tank
volume,

Secondary Treatment

This is Aerobic. The liquid from the Primary treatment contains dissolved and particulate
biological matter. This is progressively converted into clean water by using indigenous,
water-borne aerobic micro-organisms and bacteria which digest the pollutants. In most cases,
this effluent is clean enough for discharge directly to rivers.

Tertiary Treatment

In some cases, the effluent resulting from secondary treatment is not clean enough for
discharge. This may be because the stream it is being discharged into is very sensitive, has
rare plants and animals or is already polluted by someone's septic tank. The Environment
Agency may then require a very high standard of treatment with a view to the new discharge
being CLEANER than the water in the stream and to, in effect, 'Clean it up a bit'. It is usually
either Phosphorous or Ammoniacal Nitrogen or both that the E.A. want reduced. T. ertiary
treatment involves this process. If Phosphorous is the culprit, then a continuous dosing
system to remove it is the tertiary treatment. If Ammoniacal Nitrogen is the problem, then the
sewage treatment plant process must involve a nitrifying and then de-nitrification stage to
convert the ammoniacal nitrogen to Nitrogen gas that harmlessly enters the atmosphere.

Current Situstion -

- Institute has installed 300 CMD sewage treatment plant for waste water recycling.
This piant is being located near to the polytechnic workshops and sports ground.

- This recycled water is being stored in the tank and then used for gardening purpose
with the help of recycle pump.

- Waste water from the hostel and hostel canteen is stored near to the electrical room,
and then transferred to the sewage treatment plant.

Recommendation -




T —
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Institute need to install a water flowmeter for evaluation of daily recycled water so
they can evaluate the performance of STP plant.

Institute can also use the recycled water for flushing purpose in the hostels
andInstitute campus.

As the capacity of plant is 300 m3 per day and gardening does not required this much
amount of water. This will save the fresh water which is already being transported
form various sources and pumped for usage.

Usage of recycled water will also, significantly impact on energy consumption for
pumping station.

411

AN

e e e ]




D,
&
Sa)
>
2
2
=
g
£
=
=
2
]
Q
o
&
4
hel
g
S
b=
S
|
m
g
=
>
2
7]
1
T
&
~
=
Ei
<
=
3
[
€]
3
b
E
«
B8
5
=
=




Say [¢1yd-gd sy - Bav ¢g1yd-yd SUUA 8y 71 yd-qd sup

9BBJ[OA Iseyq 0} aseyy

06¢
5
oy F
(0]
osy 2
S
ost

(A) 33eyj0A aury

Ay DN u-yd sumIp 3AV NET u-qd swr A 3ay NTT u-yd stz A FAy N1 v-gd sw A

adeyjoA [ennaN 03 2Seld

00¢
07z ,M
g
ore iz
Pl
03z S
087

(A) 3dejjoa [exynou 0} Isey [

AR (1

(TIHAS) Amusu] yoseasay pun uoneoupy fenIA 1S - 1eeday ypny uaars p wpny Afrauy




ST amog oAy (Al

9’6t

L'6Y

o & :

g6y 2 _
(4]

66 B
<

0s m_ —

105 ~

708

gay Aouonbaig

=(Zfj) Aouanbaigy (111

Say Nwamn)y —— Say ¢1uanm) - Ay 771wa30) Fay §Tuaun))

v ISHL
v sREL

BrpEZliIEFEiELEEREREEEEEEREREEEELS

F ,ﬁ./.(,\ rzé.‘.r,z/\,\/>>>>>>>>;2.\ VAt NM
y 09
08
oot
ozt
ovt

() waun)

juaLIn)

W) LI (11

(T A ) PINTIST] RIS PUt GONRINPT PUIIA THS — Jeday NPNV Udaxs) B WAy Adsauy

e A S R S

T ————




[LAg 4
WV sg:
WYISTr
WY IG ey
Wy ey
WY ey
WV isi01
WVIiszoe

451 Page

WY i¢gEy
WY 155y

WYIcgig
WY 1604y
WY 15206

+
WY IcRe
WY Isyey

WV s8¢
Wy isons

WY IS 2iE
WY 15 by
WY 1897
MY S
Wyisare
[ a3 WY IST02
— s | WY 15
Py =1 [P
li o= .- 4 WY 159007
I~ “ :8‘!5“ 5o WY ‘: 81
- < = i = WY i508
2 oz T P
= = [T~ 4]
R o -~ *5
o L T =
o . o —_
= O P [ -
=1 = -~ [B)
& ? i W j 3
=4 O e <
2 I B o sesTy o= (o]
L | = ST =] m
=" - -~wsr e P
- -~ o~ - hom 4L
=] 2 = - sw q >
@ & T SRETT ~ =
o & - sy > o
a - ~ oy e =) <‘:
b= = o ey - ‘
8 o e
= e i = o2 -
T g Y SarT 9—
[ " wer ooy =
= = -1 sucee =
= - Tacy e
= NECR T : -
- SeEm > s
— ve WA 18066
v niinind o WA 1575 B
] S SER E Wd 15556 s
v <-=. wrEsw R~ W IS9Z:6 —
‘5 oy ¥ ot Wd IS 8126 =]
=5 i~ 50 [}
= > -z g
E & E £
<t ] = e
: »— ym———f 3
g o - Wd is50'g w
i \-: i Wil 15°862( 5
1) Z &
] ! =) 2
: C 3 2
E - T g
" 1y B ;
> = —~ = =
go k) < - o
g = 2] & =
Wd 15359
[<2] g b b Wd 1$:77°9
2 g 2
i al &
an - ~ .
Wi © Exocoooo coo —
£ 2 £ SSSE88888 S
™ s = 2SS
= [ 1 PRXECRHTF R =
a <l




G9L0SHI  JAM BE ZHOS NOOF & 2021 LES/0L/ED
vm—-.f\“unw-\rﬁm—‘tF\l-ﬂnl.F4-rm-4’.4-%.vr A%lp’-.%l.r l"u.qn”jnln:lp

................................................ -_.._\“mu‘m . .u»
................................................ i Jﬁ@-ﬁ.—. .__T
I ) o 10°00:0 D 10
O EEAE S
S URIR ]
SAVONAQHL——  SAYNECTAQHL -~ FAV NZTA QHL 8AV NI A QHL
0 0
0s p y 50
00T y
0ST o R
00z =5 et
05z (T
00€ St
osg £
(IH.L 2981 0A

(TAHAS) 2INSUT YILBISTY PUB UONRIOPE RYNIA IS ~ J1oday] 1pny uaals) 3 npny Adsauy

B




031L0SHT
21 SL €1 §11 g

M%l.-....pr..uur

Tl =] od

T3AM BEZHDS nook
A A Nw &
. —_ -ﬂ. - —._- ’ - e

I

16520 021 —ﬁ:-.xme
J0OHL

WU‘_,...OE..M:.

0s
001
08T
00z
0s?
00g
0s¢e

_h.

I

a ? _4 ._x.q(..:_gse_..v, e?...,_i., :xc<< (C.f?)%(<

,Je |

BAY NV (QHL—— 5V 1V QHL

jEEzTEs ¥
Qaakiaai 52
EZECERZ £z

%.q: ;\:é 33« 1<<>:?

BAY TF V(L

E ?<.i <rm.: .rr, ). n<¢.~ «.&_q.b__‘(c.,.?e\‘...._ﬁi

BAV 1TV aHL -

s
001
ost g
00¢ C
05z

HL Wwa1n)

TIUATIN TONTORIOWOGEE (14




