
  

Services

Building

Garrard

Garrard School

irrard Coul School

rrard County High School

rrard Coun School

rrard School

rrard School

School

Garrard Middle School

rd Middle School

rrard County Middle School

rrard County Middle School

rrard Middle School

rrard Middle School

rrard Middle School

‘d Middle School

Middle School

Garrard Middle School

rrard County Middle School

rrard Cou! School

rrard Middle School

mp Dick Robinson Elementa:

Dick Robinson Elementa:

Dick Robinson

Dick Robinson

Dick Robinson

Dick Robinson

Dick Robinson

Robinson Elementa

mp Dick Robinson Elementa:

Cai

Cal

Lancaster Elementa

Lancaster Elementa
Lancaster Elementa
Lancaster Elementa
Lancaster Element

LancasterEle

Paint Lick Elementa
Paint Lick Elementa
Paint Lick Elementa
Paint Lick Elementa
Paint Lick Elemental
Paint Lick Elementary

rrard Education Center

rrard Education Center

rrard Center

rrard Education Center

Education Center
Education Center

‘d Education Center

Garrard Education Center

rd Education Center

Appendix

‘Performance

 

Actual Equipment Runtimes

Year 2 - Quarter 1 (July 1, 2020 - September 31, 2020)

‘System
1D

Water-source heat

Exhaust Fans

feteria AHU

AHU

Classroom WSHPs

(18) Admin WSHPs

3 WSHPs

Auditorium WSHPs

Classroom MAUs

Admin MAU

Library MAU

Kitchen RTU

Cafeteria RTUs

RTUs

ExhaustAir Fans
Boilercirculation

) Hot water

A-WSHPs

B-WSHPs
C= WSHPs

Cafeteria WSHPs
WSHPs

MAUs

11) Exhaustfans
ine 6 (additions) - (13)

(additions) - MAUs

(6) Kitchen Cafeteria WSHPs

WSHPs

Office WSHPs

Library WSHPs

3) Classroom WSHPs

(18) Exhaustfans

Classroom WSHPs

Office WSHPs
Media Center WSHPs

Kitchen Cafeteria WSHPs

WSHPs

Exhaust

Classroom UV & FCUs

19} Common Area FCUs

FCUs

Kitchen Cafeteria UV &

jum AHU

AHU

Room AHU

Exhaust fans

14) ASHPs

Runtimes
Actual [Difference[ Guar. ‘Actual Guar. Actual Actual Difference

{Hours) (Hours! ) (Hours) (Hours)
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Services

Building

 

Actual Equipment Runtimes

Year 2 - Quarter 2 (October 1, 2020 - December31, 2020)

System October
ID i ‘Actual

November
‘Actual

Runtimes
Actual

December
‘Actual
{Hours}

Difference
)_ (Hours)

Guar,
{Hours}

Guar. Difference

{Hours)

School

School

School

Water-source

Exhaust Fans

AHU

AHU

120

45

45

130

rd

rd

rd

rd

rd

Garrard

School

School

School

School

Middle School

Middle School

School

Middle

Middle School

Middle School

Middle School

Middle School

School

Middle School

School

rd County Middle School

Camp Dick Robinson

Camp Dick Robinson

Ca inson

[CampDick Robinson

Dick Robinson

Dick Robinson

Dick Robinson

Dick Robinson Elementa:

Dick Robinson Elementa:

Lancaster
Lancaster
Lancaster
Lancaster Elemen'
Lancaster

incaster Elementa|

Paint Elemental

Paint Lick Elementai

Paint Lick Elemental

Paint Lick Elemental

PaintLick

PaintLick

rrard Education Center

rrard Education Center

rrard Center
rrard Education Center

rrard Education Center

rd Education Center

rrard Education Center

rrard Education Center

rd Education Center

Appendix

Kitchen

166

14

103

}OA-4 14

Classroom WSHPs

Admin WSHPs
13} WSHPs

Auditorium WSHPs

Classroom MAUs

1) Admin MAU

1) Li MAU

1) Kitchen RTU

Cafeteria RTUs

RTUs

Exhaust Air Fans

Boilercirculation

Hot water

A-WSHPs

B-WSHPs

C-WSHPs

feteria WSHPs

WSHPs

MAUs

11) Exhaustfans
Zone6 (additions) - (13) WSH

Zone 6 (additions) - MAUs

(6) Kitchen / Cafeteria WSHPs

'WSHPs

Office WSHPs

4) WSHPs

Classroom WSHPs

Exhaustfans

Classroom WSHPs

Office WSHPs

Media Center WSHPs

Kitchen Cafeteria WSHPs

WSHPs

(4) Exhaust

Classroom UV & FCUs

'19) Common Area FCUs

(4) Office FCUs

Kitchen Cafeteria UV &

jum AHU

AHU

Locker Room AHU

Exhaust fans

14) ASHPs 
17
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Building

rd School

rrard County School

Garrard Coun! School

rrard Count School

d School

Cou School

rd School

rd Middle Schoo!

Garrard Middle School

rrard Middle School

rrard Middle School

rrard County Middle School

County Middle School

Middle School

rd Middle School

rd Middle School

rrard Middle School

Garrard Middle School

rrard Middle School

rrard Middle School

Dick Robinson

Dick Robinson

Dick Robinson Element

Dick Robinson Elementa:

Dick Robinson Elementa:

Dick Robinson Elementary

Dick Robinson

Camp Dick Robinson

Camp Dick Robinson Element

Lancaster
Lancaster Elementa

Lancaster Elementa

Lancaster Elementa

Lancaster Elementa

Lancaster

Paint Lick Element

PaintLick

Paint Lick

PaintLick Elementa

Paint Lick Elemental

Paint Lick Elementai

rrard Education Center

rrard Education Center
Education Center

Education Center

Education Center

rd Education Center
rrard Education Center

irrard Education Center

irrard Education Center

Appendix

System
ID

Water-source

Exhaust Fans

AHU
AHU

1

iz

3

Classroom WSHPs
18) Admin WSHPs
13) Library WSHPs

Auditorium WSHPs
Classroom MAUs
‘Admin MAU
Library MAU
Kitchen RTU
Cafeteria RTUs

RTUs
Exhaust Air Fans
Boiler circulation
Hot water

‘A-WSHPs
B- WSHPs
C= WSHPs

Cafeteria WSHPs
WSHPs

MAUs
11) Exhaust fans

6 (additions) - (13)
(additions) - MAUs

Kitchen Cafeteria WSHPs
WSHPs

Office WSHPs
(4) Library WSHPs
(43) Classroom WSHPs

Exhaust fans

Classroom WSHPs

Office WSHPs

Media Center WSHPs

Kitchen Cafeteria WSHPs

WSHPs

Exhaust fans

Classroom UV & FCUs
(19) Common Area FCUs

Office FCUs
Kitchen / Cafeteria UV &

im AHU
AHU

locker Room AHU
(6) Exhaustfans
14) ASHPs

Guar,
{Hours}

‘Actual
(Hours

Difference Guar.
(Hours)

Actual Equipment Runtimes

Year 2 - Quarter 3 (January 2, 2021 - March 31, 2021)

‘Actual Guar.

(Hours)

March
‘Actual
(Hours)

   cares
CATV

Runtimes:
‘Actual Difference

(Hours)
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Building

rrard School

rrard School

rrard

rrard School

rrard School

rrard ligh School

rrard School

rrard School

rrard Middle School

rrard Middle School

rrard Middle School

rrard

rrard Middle School

rrard Middle School

rrard School

rrard Middle School

rrard Middle School

rrard Middle School

School

rd County Middle School

Dick Robinson Elemen

Dick Robinson

Dick Robinson

Dick Robinson

Dick Robinson Elementary

Dick Robinson

Dick Robinson

Dick Robinson

Lancaster

Lancaster

Lancaster
Lancaster
caster

Paint Lick
Paint Lick
Paint Lick
Paint Lick

Lick

Paint Lick

Garrard Education Center

Garrard Education Center

Education Center

Education Center

Education Center

rd Education Center

rd Education Center

rd Education Center

rrard Education Center

Appendix

 

Actual Equipment Runtimes

Year 2 - Quarter 4 (April 1, 2021 - June 30, 2021)

dune
Actual Difference a Guar. Actual Actual

)_| (Hours) (Hours)

Water-source

Exhaust Fans

ria AHU

AHU

1

2

3

‘oom WSHPs

18) Admin WSHPs

13) Li WSHPs

Auditorium WSHPs

Classroom MAUs

Admin MAU

Li MAU

Kitchen RTU

Cafeteria RTUs

RTUs

ExhaustAir Fans

Boilercirculation

Hot water

A-WSHPs

B-WSHPs

C- WSHPs

WSHPs

MAUs

Exhaust

6 (additions) (13)

6 (additions) - MAUs

(6) Kitchen Cafeteria WSHPs

) WSHPs

WSHPs

Library WSHPs

Classroom WSHPs

18) Exhaust fans

Classroom WSHPs

Office WSHPs

Media Center WSHPs

Kitchen Cafeteria WSHPs

WSHPs

Exhaust fans

Classroom UV & FCUs

CommonArea FCUs

FCUs

Kitchen Cafeteria UV &
AHU

AHU

Locker Room AHU

(6) Exhaust fans

14) ASHPs

Difference
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School
School

Subtotal

Middle School
le School

Middle School
Middle School

School
Middle School
Middle School
Middle School
Middle School
Middle School

Dick Robinson Elementary

Dick Robinson Elementai
Dick Robinson Elementary

Dick Robinson Elementary

Dick Robinson y
Dick Robinson Elementary

Robinson

Dick Robinson Elementary
Robinson

School
School

Elementary School
‘School

Acaster School

School

Appendix

FAN MOTOR RUNTIME SAVINGS

‘Motor HP
ID

source
Cafeteria AHU 22.5

AHU 27.5

WSHPs

(3) Classroom MAUs
16) Admin WSHPs

(2) Admin MAU
(13) Library WSHPs
a MAU_
(2) Auditorium WSHPs

ium RA Fans
RTU

(2) Cafeteria RTUs
)GymRTUs

Fans

‘C= WSHPs
Kitchen / Cafeteria WSHPs

2 WSHPs
(4) MAUS
11) Exhaust fans

Zone6 ( ~ (13) WSHPs
Zone 6 (addi ~ MAUs

(2) Gym WSHPs
(4) Office WSHPs
4) Library WSHPs
(41) Classroom WSHPS
18) Exhaustfans

Office WSHPs

HP.
Motor HP

0.80
0.80

0.746
0.746

0.746
0.746
0.746
0.746

0.746 |
0.746
0.746
0.746

0746
0.746
0.746

0.746
0.746
0.746
0.746
0.746

0.746
0.746
0.746

0.746

0.746
0.746
0.746
0.746
0.746

0.746
0.746

1
100%
100%

100%
100%
100%
100%

100%
100%
100%

100%
100%

100%

100%
i

100%

“100%
100%

100%
100%
100%

100%
100%

100%

1
100%
100%
100%
100%
100%

100%
100%

Fan
kw

3

16
19

Savings

7,216
7,552

7,804

3952
1,826
1,059
365

2,651

611
755

9,575  
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FAN MOTOR RUNTIME SAVINGS ADJUSTMENT

‘Motor HP
1D

-source pumps 44.5
School _|Cafeteria AHU 22.5
School AHU 27.5

Subtotal

Mi School Classroom WSHPs

rd MiddleSchool Classroom MAUs
M 16) Admin WSHPs

rd Middle School (1) Admin MAU
rd Middle WSHPs
rd Middle School (2) Library MAU
rd Middle School Auditorium WSHPs

id Middle Schoo! Kitchen RTU
M (2) RTUs
Middle School RTUs

Dick RobinsonElementary A - WSHPs
Dick Robinson Elementary B-WSHPs.
Dick Robinson. (C= WSHPS:
Dick
Dick Robinson Elemental WSHPs
Dick Robinson Elementary |(4) MAUs
Dick RobinsonElementary |{11) Exhaust fans
Dick Robinson Elementary |Zone 6 = (13) WSHPs
Dick Robinson Elementary [Zone 6 - MAUs

Fy School _[(2) WSHPs
Elementary School _|(4) Office WSHPs

School Library WSHPs
School [(41) Classroom WSHPs
School Exhaustfans

Lick Elemental Office WSHPS

HP.
Motor HP

0.80
0.80
0.80

[e
|
S
i
S

N
w]

E}
wf

e|
a)

e
f
o
f
e

a
l
u
l
s
af
oo
lm
]

al
ul

in

Hrs / Yr
‘Savings
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Services

Interior and Exterior Lighting Retrofit Savings

Current Usage Exterior Lighting Savings Interior Lighting Savings TOTAL SAVINGS Estimated

Annual Annual Annual Annual Annual Annual Annual Annual Utility

Building: Electricity Electricity Electricity Electricity Electricity Electricity Electricity Electricity Rebate

Usage Cost Savings Cost Savings} Savings Cost Savings Savings Savings Incentive

(kWh) (3) (kwh) (3) (kWh) (3) (kwh) (3) ($)

Garrard County High School 1,950,624 $ 165,020 68,766 $ 6,395 60,648 $ 5,640 129,414|]$ 12,034] $ 5,587

Garrard Middle School 1,176,960 $ 98,674 $ 1,081 211,618|$ 24,566 235,511|$ 25,647] $ 12,590

CampDick Robinson Elementary _ 391,648|$ 74,166 S$582] 87,6285 8,229 93,830($ 8812] $ 5,275|
Lancaster Elementary School 726,144 $ 73,647 $ 424 117,035 $ 17,266 128,756|$ 17,690] 5 4,379

PaintLick Elementary School 556,560 $ 47,106 $ 1,408 87,269 $ 8,043 102,551 $ 9,452 $ 8,509

Garrard Education Center 672,240 $ 56,723 $ 954 123,331] $ 19,740 149,685]$ 20,694] $ 5,830

Board of EducationOffice ee 98,194| $ 11,913 $ 202}15,437| & _ 1,871 17,105 $ _2,073| i$ 539

Merritt-Little Building 59,600 $ 6,541 $ 305 11,896 $ 1,503 14,310/$ 1,808] $ 643
Bus Garage 51,468 $ 6,946 $ 2938 7,415 |$ 1,082 9,461 $ 1,380 $ 405

High SchoolField House 75,120 $ 8,250 $ 910 1,537 $ 193 8,773 $ 1,103 $ 707

Total 6,258,558 $ 548,986 165,582] $ 12,560 723,813 |$ 88,134 889,395 $ 100,694] $ 44,465
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WaterRetrofit Savings

Current

Annual Annual Annual Annual

Water Water & Sewer Water Water & Sewer

Buildings: Usage Cost Savings Cost Savings

$) $

Garrard County High School 1,178,719 24,541 148,396 2,285

Garrard Middle School & 436,257 5,628

Area Technology Center 4327;883 Agee) 68,738 887

CampDick Robinson Elementa! 733,600 3,582 222,645 913

Lancaster Elementary School 939,200 16,494 385,077 5,045

Paint Lick Elementary School 560,800 2,928 193,467 793

jarrardEducation Center 164,600| § 2,694 __65,737
Boardof Education Office : 25,105 769 9,072
Merritt-Little Building 7,160 1,614 2,471

Bus Garage 79,577 1,398 4,710

5,016,644 72,011 1,536,569 16,723
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Outside Air Heating & Cooling Costs Resulting From HVAC System Modifica’

 

‘Currant Hours Future Hours
Winter] Summer] WinterType ‘Summer ‘Summer Heating

Middle Classroom
Middle School ‘Admin MAU_

ating |Heating |Cooling

Middle School

au 301 160)
[4.580 2,500 (34,277, 3185 5 4

Mau a 18 8
680

2.498 |1,180
2 3

~_ 200] 24
1.453 63

768

teria RTUS,

np Dick Robinson

- /23s38 _2216
‘School 4,700.
‘Schoor
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PUMP MOTOR REPLACEMENT

Building System HP Speed Motor| Power Operating Usage Rate Cost

ID Effic. (kW) Hours / Year (kWh) (kWh) ($)

Existing

Garrard Middle School (2) Boiler circulation pumps 100%] 87% 2.8 30   
  
          

 

  
Garrard Middle School

 

87%

 

(2) Hot water pumps     

 

 

        
 

     
Proposed

Garrard Middle School (2) Boiler circulation pumps 6.0] 100%} 90% 4.0 2,225 8,852 $ 0.045 $ 400

Garrard Middle School (2) Hot water pumps 3.0] 100%] 90% 2.0 2,225 4,426 $ 0.045 $ 200

TOTAL (14) (73)S35)
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Constant Volumeto Variable Speed Fan Conversion

Electric Fan Motor Savings

 

 

Full Load Power Fan Speed Average Future Energy

Current Future kW Operating Savings Utility

Description Average Average Savings Hours Savings Rate Savings

Amount Amount (kWh) (kWh) (S) (3)             
         

Garrard Education Center

Atrium AHU.
        GymAHU  
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BOILER REPLACEMENT SAVINGS

Garrard Middle School

Existing Boiler Data

* Burner manufacturer, age, model number:

* Burnersize:

* Numberofboilers:

* Catalog boiler seasonal efficiency:

* Jacket losses (radiation & convection)

* Burnerfiring rate losses

* Average seasonalefficiency

* Fuel type:

* Cost of fuel:

* Fuel conversionfactor:

 

1996 Sellers 80HP 15 Commodore

Fire-tubed, hot waterboilers

2

80%

3%

Th

70%

Natural gas

$0.72 /therm

100,000 BTU / therm

 

* Total heating cost: $ 15,520 /year

* Kitchen fuel cost: S 1,552 / year

* Domestic HW heating costs: S 3,104 / year
* Building heating costs: S$ 10,864 / year

* Building heating requirementboiler output: 1,055,110,992 BTU / year

Proposed Boiler Data

* Numberofboilers: 2

* Percent "design day"load carried per boiler: 50%

* Proposed boiler seasonal heating efficiency: 92%

* Building heating costs: $s 8,272 / year

[Boiler replacementsavings: $s 2,592 / year
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Appendix

‘Performance

BOILER REPLACEMENT SAVINGS

Garrard Education Center

Existing Boiler Data

* Burner manufacturer, age, model number:

* Burnersize:

* Numberofboilers:

* Catalog boiler seasonal efficiency:

* Jacket losses (radiation & convection)

* Burnerfiring rate losses

* Average seasonal efficiency

* Fuel type:

* Cost of fuel:

* Fuel conversion factor:

1989 Weil-McClain PG-788-WP

hot waterboiler

1.

80%

3%

7%

70%

Natural gas

$0.72 /therm

100,000 BTU / therm

 

* Total heating cost: S 17,503 / year

* Kitchen fuel cost: $ 875 /year

* Domestic HW heating costs: $ 1,750 / year

* Building heating costs: $ 14,878 /year

* Building heating requirementboiler output: 1,436,347,964 BTU / year

Proposed Boiler Data

* Numberofboilers: 2

* Percent "design day"load carried perboiler: 50%

* Proposedboiler seasonal heating efficiency: 92%

* Building heating costs: s 11,263 / year

[Boiler replacementsavings: $ 3,615 / year
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7HININS

BOILER REPLACEMENT SAVINGS

Area Technology Center

Existing Boiler Data

 

* Burner manufacturer, age, model number: 1967 National US 66ASeries

* Burnersize: Atmospheric hot waterboiler

* Numberofboilers: 1

* Catalog boiler seasonal efficiency: 80%

* Jacket losses (radiation & convection) 3%

* Burnerfiring rate losses 71%

* Average seasonal efficiency 70%

* Fuel type: Natural gas

* Cost of fuel: $0.73 / therm

* Fuel conversion factor: 100,000 BTU / therm

* Total heating cost: s 15,538 /year

* Kitchen fuelcost: $s - /year
* Domestic HW heatingcosts: S 1,554 /year

* Building heating costs: s 13,985 /year

* Building heating requirementboiler output: 1,335,766,379 BTU year

ProposedBoiler Data

* Numberof boilers: 1

* Percent "design day" load carried perboiler: 100%

* Proposed boiler seasonal heatingefficiency: 92%

* Building heating costs: S 10,640 /year

[Boiler replacementsavings: $ 3,344 / year
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Chiller Efficiency Savings
Garrard County Schools

System Quantity Efficiency Total Total Average Average Average Operating Usage Rate Usage

ID (kW /Ton) Tonage kw Output kw. Tonage Hours / Year (kWh/yr) ($/kWh) (S/yr)

Garrard Education Center
Existing

Air Cooled Chiller 1 1,12 100 112.15 50% 56.07 50.00 1,799 100,905 [S$ 0.160 $ 16,150

Proposed= __ | - a ee on = _—
Air Cooled Chiller 1 1.03 100 102.56 50% 51.28 50.00 86,048 $ 0.160] $ 13,773

Total Savings 14,857 $ 2,378

Appendix 30




