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Kitchen Hoods Variable Air Volume
Exhaust Retrofits
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TruFlow Motor Energy Savings
Date: January-09-12

Project Name: Civic Ctr Kitchen
Location: Port St Lucie, Florida

Kitchen [TruFlow Operation Standard Operation
Exhaust % |Derated output| Average % KW/HP x % |Derated output| Average % KWIHP x %
KWHP Run Time Run Time KWHP Run Time Run Time

100 0.746 20 0.149 0.746 100 0.746
90 0.567 10 0.057 0.746 0 0.000
80 0.440 5 0.022 0.746 0 0.000
70 0.313 10 0.031 0.746 0 0.000
60 0.205 5 0.010 0.746 0 0.000
50 0.173 50 0.087 0.746 0 0.000
40 0.162 0 0.000 0.746 0 0.000
30 0.159 0 0.000 0.746 0 0.000
20 0.151 0 0.000 0.746 0 0.000
10 0.144 0 0.000 0.746 0 0.000

Effective KW/hp 0.356 0.746

Electrical Cost/year $2,280.36 $4,779.17

Electrical Savings/year $2,498.82

INPUT DATA

Operating Hours Per Day 16

Operating Days Per Week 7

Operating Weeks Per Year 52

Total fan horsepower 10

Motor Efficiency 0.90

Cost Per Kilowatt Hour $0.11

Fan motor load factor 0.90

Electrical Cost/year = hours/day x days/week x weeks/year x Total Horsepower x Cost per KWHR x

Load Factor x Effective KW/hp/Motor Efficiency

2012-01-09 1:30 PM
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TruFlow Latent Cooling Energy Savings

Commercial Kitchen Exhaust
Project: Civic Ctr Kitchen
Location: Port St Lucie, Florida

Description TruFlow Exhaust Straight Exhaust
Total Hood Exhaust 5600 CFM 5600 CFM
Average Daily Exhaust 3808 CFM 5600 CFM
Average Cooled Kitchen Air 3046 CFM 4480 CFM
Average Cooled Dining Room  |762 CFM 1120 CFM
Fresh Air

Energy Cost Data

Cost to Cool Kitchen Fresh Air  |$0.00 $0.00

Cost to Cool Dining Room Fresh |$11,353.00 $16,695.00
Air

Total Annual Cooling Cost $11,353.00 $16,695.00
Annual Energy Savings When  ($5,342.00

Using TruFlow

Annual Cost Calculation

Hours/day operation 16
Energy Cost ($/KWHR) $0.11
AC Caorrection Factor 0.90
Coefficient of Performance {COP) 3.00
Cooling Effectiveness Factor 100
Kitchen is air conditioned No

The formula for calculating the cost of cooling makeup air is:

Annual Cost = Sum total of (Average Monthly Enthalpy (btu/iba) x total hours each month) x 4.5 x ¢fm x hrs/day $/kw x cooling
effectiveness /( power correction factor x COP x 3413 x 24 x 100}

Hours/day = The average operating hours/cay

Energy Cost = Energy Cost (3/KWHR)

AC = Electrical power factory defaulted to 1

COP = Coefticient of Performance of the cooling system (3)

Cooling Effectivenes = percentage of fresh air that is mechanically cooled

The most commonly available weather data is in the form of monthly averages. The TRNSYS Type 54 Weather Data
Generator generates hourly weather data for a typical year given the monthly average values of solar radiation, dry
bulb temperature, humidity ratio, and windspeed (optional). is a file of monthly average weather data from 329 sites
in the United States and Canada. The data is taken from the publication Input Data for Solar Systems by Cinquemani,
Owenby, and Baldwin, published by the U.S. National Oceanic and Atmospheric Administration, Asheville, NC.

2012-01-09 1:28 PM
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TruFlow Sensible Cooling Energy Savings

Commercial Kitchen Exhaust
Project: Civic Ctr Kitchen
Location: Port St Lucie, Florida

Description TruFlow Exhaust Straight Exhaust
Total Hood Exhaust 5600 CFM 5600 CFM
Average Daily Exhaust 3808 CFM 5600 CFM
Average Cooled Kitchen Air 3046 CFM 4480 CFM
Average Cooled Dining Room  |[762 CFM 1120 CFM
Fresh Air

Energy Cost Data

Cost to Cool Kitchen Fresh Air  |$0.00 $0.00
Cost to Cool Dining Room Fresh |$2,822.00 $4,150.00
Air

Total Annual Cooling Cost $2,822.00 $4,150.00
Annual Energy Savings When $1,328.00

Using TruFiow

Annual Cost Calculation

Cooling Degree Days @ 60F (for kitchen |1776
design below 80F)

Hours/day operation 16
Energy Cost ($/KWHR) $0.11
AC Correction Factor 0.90
Coefficient of Performance (COP) 3.00
Kitchen Design Temperature (°F) 75
Kitchen is air conditioned No

The formula for calculating the cost of cooling makeup air is:

Annual Cost = CFM x 1.09 x Degree Days x hrs/day x Energy Cost x AC {COP x 3413)
CFM = The supply volume of fresh air to be cooled

Degree Days = Cooling Degree Days at temperature selected

Hours/day = The average operating hours/day

Energy Cost = Energy Cost {(3/KWHR)

AC = Electrical power factory defaulted to 1

COP = Coefficient of Performance of the cooling system (3)

HVAC energy cost based on 55F degreedays/fresh air cost based on 55F when kitchen air conditioned
Kitchen energy saviings based on 65F degree days when KDT 80For over

Kitchen energy savings based on 60F degree days when KDT less than 80F

Weather data extracted from NOAA United States Climatic Norms 1971 - 2001

Climotographic of the United States No. 81 Supplement No.2

2012-01-09 1:25 PM
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TruFlow Motor Energy Savings
Date: January-06-12

Project Name: Golf Course
Location: Port St Lucie, Florida

Kitchen |TruFlow QOperation Standard Operation
Exhaust % Derated output| Average % KW/HF x % |Derated output| Average % KW/HP x %
KW/HP Run Time Run Time KW/HP Run Time Run Time

100 0.746 20 0.149 0.746 100 0.746
90 0.567 10 0.057 0.746 0 0.000
80 0.440 5 0.022 0.746 0 0.000
70 0.313 10 0.031 0.746 0 0.000
60 0.205 5 0.010 0.746 0 0.000
50 0.173 50 0.087 0.746 0 0.000
40 0.162 0 0.000 0.746 0 0.000
30 0.1589 0 0.000 0.746 0 0.000
20 0.151 0 0.000 0.746 0 0.000
10 0.144 0 0.000 0.746 0 0.000

Effective KW/hp 0.356 0.746

Electrical Cost/year $1,368.21 $2,867.50

Electrical Savings/year $1,499.29

INPUT DATA

Operating Hours Per Day 16

Operating Days Per Week 7

Operating Weeks Per Year 52

Total fan horsepower 6

Motor Efficiency 0.90

Cost Per Kilowatt Hour $0.11

Fan motor load factor 0.90

Electrical Cost/year = hours/day x days/week x weeks/year x Total Horsepower x Cost per KWHR x

Load Factor x Effective KW/hp/Motor Efficiency

2012-01-06 11:15 AM
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TruFlow Latent Cooling Energy Savings

Commercial Kitchen Exhaust
Project: Golf Course
Location: Port St Lucie, Florida

Description TruFlow Exhaust Straight Exhaust
Total Hood Exhaust 8795 CFM 8795 CFM
Average Daily Exhaust 5981 CFM 8795 CFM
Average Cooled Kitchen Air 4784 CFM 7036 CFM
Average Cooled Dining Room 1196 CFM 1759 CFM
Fresh Air

Energy Cost Data

Cost to Cool Kitchen Fresh Air  [$0 $0

Cost to Cool Dining Room Fresh |$3,566.00 $5,244.00
Air

Total Annual Cooling Cost $3,566.00 $5,244.00
Annual Energy Savings When $1,678.00

Using TruFlow

Annual Cost Calculation

Hours/day operation 16
Energy Cost ($/KWHR) $0.11
AC Correction Factor 0.90
Coefficient of Performance (COP) 3.00
Cooling Effectiveness Factor 20
Kitchen is air conditioned No

The formula for calculating the cost of cocling makeup air is:

Annual Cost = Sum total of {(Average Manthly Enthalpy (btu/lba) x total hours each month} x 4.5 x ¢fm x hrs/day $/kw x cooling
effectivenass /( power correction factor x COP x 3413 x 24 x 100}

Hours/day = The average operating hours/day

Energy Cost = Energy Cost {$3/KWHR)

AC = Electrical power factory defaulted to 1

COP = Coefficient of Performance of the cooling system (3)

Cooling Effectivenes = percentage of fresh air that is mechanically cooled

The most commonly available weather data is in the form of monthly averages. The TRNSYS Type 54 Weather Data
Generator generates hourly weather data for a typical year given the monthly average values of solar radiation, dry
bulb temperature, humidity ratio, and windspeed (opticnal). is a file of monthly average weather data from 329 sites
in the United States and Canada. The data is taken from the publication Input Data for Solar Systems by Cinquemani,
Owenby, and Baldwin, published by the U.S. National Oceanic and Atmospheric Administration, Ashevitle, NC.

2012-01-08 10:26 AM
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TruFlow Sensible Cooling Energy Savings

Commercial Kitchen Exhaust
Project: Golf Course
Location: Port St Lucie, Florida

Description TruFlow Exhaust Straight Exhaust
Total Hood Exhaust 8795 CFM 8795 CFM
Average Daily Exhaust 5881 CFM 8795 CFM
Average Cooled Kitchen Air 4784 CFM 7036 CFM
Average Cooled Dining Room 1196 CFM 1759 CFM
Fresh Air

Energy Cost Data

Cost to Cool Kitchen Fresh Air (30 $0

Cost to Cool Dining Room Fresh ($1207.80 $1776.20
Air

Total Annual Cooling Cost $1207.80 $1776.20
Annual Energy Savings When  |$568.40

Using TruFlow

Annual Cost Calculation

Cooling Degree Days @ 60F (for kitchen (1776
design below 80F)

Hours/day operation 16
Energy Cost ($/KWHR) $0.11
AC Correction Facter 0.90
Coefficient of Performance (COP) 3.00
Kitchen Design Temperature (°F) 75
Kitchen is air conditioned No

The formula for calculating the cost of cooling makeup air is:

Annual Cost = CFM x 1.09 x Degree Days x hrs/day x Energy Cost x AC {COP x 3413)
CFM = The supply volume of fresh air to be cooled

Degree Days = Caooling Degree Days at temperature selected

Hours/day = The average operating hours/day

Energy Cost = Energy Cost ($/KWHR)

AC = Electrical power factory defaulted to 1

COP = Coefficient of Performance of the cooling system (3)

HVAC energy cost based on 55F degreedays/fresh air cost based on 55F when kitchen air conditioned
Kitchen energy saviings based on 65F degree days when KDT 80For over

Kitchen energy savings based on 60F degree days when KDT less than 80F

Weather data extracted from NOAA United States Climatic Norms 1971 - 2001

Climotographic of the United States No. 81 Supplement No.2

2012-01-09 10:32 AM
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Honeywell Building Solutions 3/22/2012

City of Port St Lucie
ECM #14 - Install Network-Based Computer Power Saver Software

Number of Computers
lEnergy Tariff | / kWh

PC On Hours Per Day (No PS) hours / day
PC On Hours Per Day (With PS) PCOHDWithPS = hours / day
Monitor On Hours Per Day (No PS) MOHDNoPsEI hours / day
Monitor On Hours Per Day (With PS) || moHpwites =| hours / day ~ My organization has a computer energy
% of PCs Manually Powered Off % management directive

Business Days Per Year = My environment has | 1035 workstations

My Role in technology purchasing process is:
PC Consumption On | PCCO/=| ] Evaluator o

PC Consumption Standby i Comments:
Monitor Consumption On |
Monitor Consumption Standby
Maintenance Periods Per Year

Maintenance Duration

ROI & Ca atio

Calculations Formulae No PS | With PS

PC On Hours Per Year PCOHY =i ;CA(IJ:?D* [BDY or SDY] + MAINTP * 8,772 3,297

PC Off Hours Per Year PCNHY = 8760 - PCOHY -12 5,463

Monitor On Hours Per Year MOHY =MOHD * [BDY or SDY] 8,760

Monitor Off Hours Per Year MNHY =|8760 - MOHY 0

PC Consumption Per Year for PCCY = PCOHY * PCCO + PCNHY * PCCS 964,800 417,300

PCs Not Manually Powered Off el o

PC Consumption Per Year for PCCYMTO = PCOHY * PCCO 362,670

PCs Manually Powered Off

Monitor Consumption Per Year MCY = MOHY * MCO + NHY * MCS 350,400

Regardless of Manual Power-Off)

Total Consumption Per Year for TCY = PCCY + MCY 1,315,200 767,700

PCs Not Manually Powered Off =l —

Total Consumption Per Year for TCYMTO = PCCYMTO + MCY 713,070

PCs Manually Powered Off

Total Energy Cost Per Year for ECY = TCY/ 1000 * ET $1,183.68 $690.93

PCs Not Manually Powered Off (el T =

Total Energy Cost Per Year for ECYMTO = TCYMTO / 1000 * ET $641.76

PCs Manually Powered Off 2

Total Energy Cost All Computers TCA =|ECY * NC * (100 - PCMTO) / 100 + $720,313.11 | $669,313.49
ECYMTO * NC * PCMTO / 100

Annual Savings ROS = (TCA[No PS] - TCA[With PS]) $50,999.63

T
\
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ENTERED VALUES

ROOM ASSIGNMENTS
By Honeywell Inc

ASSIGNED ROOMS

Description

AHU 1 First FL

AHU 1 First FL

AHU 1 First FL

AHLI 1 First FL
W1-R1 N
W1-R1N
W1-R1 N
W1-R1 N
WA-R2 E
W1i-R2E
W1-R2 E
Wi-R2 E
W1-R3 8
Wi-R3 S
W1-R2 5
W1-R3 8
W1-R4 W
W1-R4 W
WW1-R4 W
Wi1-R4 W
W1-RE int
W1-RS Int
W1-RS Int
W1-R5 Int

AHU Second FL

AHU Second FL

AHU Second Fi

AHU Second FL
Wing 5 FI-2 int
Wing 5 FI-2 int
Wing 5 FI-2 int
Wing 5 FI-2 int
Wing R1 FI-2
Wing R1 FI-2
Wwing R1 Fl-2
Wing R1 FI-2
Wing R2 FL-2
Wing R2 FL-2
Wing R2 FL-2
Wing R2 FL-2
Wing R3 Fl-2
Wing R3 FI-2
Wing R3 FI-2
Wing R2 FI-2
Wing R4 FL-2
Wing R4 FL-2
Wing R4 FL-2
Wing R4 FL-2

AHU Third FL

AHU Third FL

AHWU Third FL.

AHU Third FL
Wing 5 FI-3 Int
Wing 5 FI-3 Int
Wing & FI-3 Int
Wing 5 FI-3 Int
Wing R1 FL-3
Wing R1 FL-3
Wing R1 FL-3
Wing R1 FL-3
Wwing R2 F1-3
Wing R2 Fi-3
Wing R2 Fi-3
Wing R2 FI-3
Wwing R3 FL-3
Wing R3 FL-3
Wing R3 FL-3
Wing R3 FL-3
Wing R4 FL-3

Project Name: TRACE® 700 v6.:
Dataset Name: D:DOGUMENTS AND SETTINGS\E470858MY Alternative - 4 Enteskd Pl RBAFE188nments Page 1 o



ENTERED VALUES

ROOM ASSIGNMENTS f
By Honeywel Inc

Wing R4 FL-3
Wing R4 FL-3
Wing R4 FL-3

Preject Name: TRACE® 700 v6..
Dataset Name: D-DOCUMENTS AND SETTINGS\E47C859MY Alternative - 4 Enterbd il R8I nments Page 20
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