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CLIENT NAME: CITY OF TUKWILA 
JOB/PROJECT NAME: TUKWILA POOL PHASE I 
DATE: MARCH 5, 2012 

1. PURPOSE AND ORGANIZATION 

This exhibit documents the analysis performed to establish the utility and operational savings for the project. 

The information is included as follows: 

 Facility description 

 Calculations (including methodology) 

 FIM’s considered, but not included in the Final Proposal. 

 Energy Use Indexes (EUI’s) and the 12 months used for the EUI basis. 

2. EXISTING FACILITY DESCRIPTION 
The Mount Rainier Pool is located at 4414 144th 
Avenue South, Tukwila, Washington, 98168. The 
building consists of a natatorium, two locker 
rooms, office areas, and mechanical areas 
containing the boiler plant and pool filters. The 
total building area is approcimately 14,500 
square feet.  The building was originally 
constructed in 1974 and a plumbing and pool 
liner retrofit was performed in 1990. 

The building envelope consists of uninsulated 
concrete masonry unit exterior walls and a 
concrete sloped roof with rigid insulation 
underneath built up roofing.  Singe pane 
windows are located in the front lobby.   

The pool has approximately 4,900 square feet of 
surface area and is 3’-0” deep at the shallow 
end, and 12’-0” deep at the deep end.  Pool 
temperatures are maintained at 84 F during 
occupied hours.  The pool has a conventional 
chemical based treatment system. 

The hours of operation are 5:30 am to 9:00 pm 
Monday, Wednesday, and Friday, 8 am to 8 pm Tuesday and Thursday, 12 pm to 2 pm Saturday, and available for rental on 
Sunday. Natatorium usage is a mix of school related events and public and lap swim events. 

Electricity is supplied by Seattle City Light.  Natural gas is supplied by Puget Sound Energy.  The local water utility is King 
County Water District 125, and the local sewer utility is the Valley Vue Sewer District. 

HVAC SYSTEM SUMMARY 
The building hydronic system consists of (1) non-condensing boiler, pool heating hot water circulation pump, 
airside heating hot water circulation pump, and small boiler recirculation pump.  The building airside systems 
consist of (1) air handling unit serving the natatorium, one air handling unit serving the lobby, locker rooms, and 
offices, and exhaust fan serving the locker rooms.  The unit serving the natatorium is a single zone unit, and the 
unit serving the rest of the building serves (3) zones, each conditioned with a dedicated hot water heating coil.  
There is no mechanical cooling provided. 

 

 



Section 5.0 Directed Engineering Study 

CLIENT NAME: CITY OF TUKWILA 
JOB/PROJECT NAME: TUKWILA POOL PHASE I 
DATE: MARCH 5, 2012 

HYDRONIC HEATING SYSTEM 
The boiler is a De Dietrich model GTE 518A boiler, with an input 
capacity of 4,489 mbh.  The boiler is a dual fuel model, but the boiler 
currently only operates using natural gas.  It was installed in 2003, 
and includes an outdoor fuel oil storage tank.  The boiler has 
numerous operational issues related to an unreliable burner.  There is 
a small recirculation pump that injects water from the boiler supply to 
the return as a way of elevating water temperatures at the boiler and 
reducing the risk of condensation.  The temperature of the airside 
system heating water loop is maintained by a three-way valve.   

Heat is provided to the pool by way of a dedicated circulation pump 
connected to the hydronic loop and pool water heat exchanger 
located in the surge tank.  A dedicated 3 horsepower circulation pump 
provided heating hot water to the heating coils in both air handling 
units and zone heating coils.  All air handler and zone coils have 
pneumatic two-way control valves, with the exception of the locker 
room air handling unit heating coil which has a three way pneumatic 
control valve. 

 

AIRSIDE HVAC SYSTEM 
The natatorium is served by a constant 
volume air handling unit with air 
economizer and heating coil, and the locker 
rooms, offices, and lobby is served by a 
constant volume 100% outside air unit with 
heating coil and matching exhaust fan. 

The airside system serving the natatorium 
is a built-up air handling unit original to the 
1974 building build-out.  The unit consists 
of a supply fan, air economizer, hot water 
heating coil, and filter bank.  The supply fan 
is constant volume.  The economizer 
dampers modulate to provide for free 
cooling and to control to a return air 
humidity setpoint.  Supply air is delivered to 
the space by way of a single linear slot 
diffuser above the spectator area on the 
west side of the pool.  Air is returned to the 
unit by way of a pair of return grilles 
installed in a high-low configuration, located 
in the northwest corner of the natatorium.  
Air is relieved from the natatorium by way 
of four relief dampers and louvers on the east side of the building. 

The unit is in poor condition.  There are numerous duct and flexible connection failures resulting in significant air 
leakage.  All economizer dampers have failed; the pneumatic actuators are decoupled from the dampers, and one 
of the return dampers has had its blades cut out when the damper failed in the closed position.  There is no means 
of space humidity control as the unit is supplying 45% outside air to the space in its current condition.  Space 
temperatures are maintained between 77 F and 91 F, with an average temperature of 87 F.  Space humidity levels 
averaged around 35%.  The unit operates 24/7. 

The locker rooms, offices, and lobby areas are served by a 100% outside air unit with hot water heating coils and a 
matching exhaust fan.  There is no heat recovery system in place.  The units operate 24/7, and maintain a space 
temperature between 70 F and 74 F 
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CLIENT NAME: CITY OF TUKWILA 
JOB/PROJECT NAME: TUKWILA POOL PHASE I 
DATE: MARCH 5, 2012 

BUILDING CONTROLS 
The building HVAC controls system was upgraded in 1991 and is a Robert Shaw pneumatic control system.  The 
damper actuators in the natatorium air handling unit are failed and are in need of replacement.  Damper actuators 
are original to the control system install and all are likely in need of replacement.  There is no equipment or 
temperature schedule based control; equipment enable/disable control and temperature setbacks all must be 
enabled manually.  Since the 1997 renovation there has been no concerted effort to re-commission the building 
mechanical and controls systems. 

PLUMBING AND LOCKER ROOM EQUIPMENT 
Aside from maintenance related changeouts and some other exceptions, the building plumbing fixtures, including 
the water closets, lavatories, and urinals are largely original to 1974.  The water closets are carrier hung with flow 
rates of 3.5 gallons per flush.  The urinals are full height with flow rates of approximately 1.5 gallons per flush.  
Lavatories have metering faucets without aerators and have flow rates of around 2 gallons per minute and the 
metering mechanism appears to have failed for some faucets.  Stand alone showers have flow rates of 
approximately 3.0 gallons per minute.   
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CLIENT NAME: CITY OF TUKWILA 
JOB/PROJECT NAME: TUKWILA POOL PHASE I 
DATE: MARCH 5, 2012 

3. FACILITY IMPROVEMENT MEASURES – CALCULATIONS 



Total $0 

Sewer CCF 0 $0 

CCF 0 $0 

Electric Demand kW 0 $0 

Natural Gas Therm 0

*   Incentives are contingent on final approval.   Funds are shown for reference only.

Confidential and Proprietary

Other FIM Considerations
Annual Operational Savings $1,000 

**     Since design cost, audit cost, etc. are distributed among the FIMs, the total project cost will not go up or down by exactly the amounts shown here if a FIM or FIMs are 

Simple Payback (Years) 77.2

Cost (Rough Estimate Only)  **

Total $77,240 

Net After Rebate $77,240 

Utility Rebate $0 1 1 1

Component Description 01.02 Burner Upgrade

Other Savings  *

Type Amount
Frequency 

(Years)
First Year Last Year Notes

Electricity kWh 0 $0 

$0 

Water

Report Generated On: 2-May-12
Component Number 14860 Tukwila Pool

The current boiler burner system is experiencing numerous failures and other maintenence issues, provide new high efficiency burner and linkageless controls.

Cost/Benefit

Utility Type Utility Unit Quantity Savings Dollar Savings

Methodology
Combustion efficiency testing was performed and showed a high level of existing efficiency, so no substantial savings is anticipated.  Operation and maintenance savings is based on 
improved reliability and reduced need for maintenance and service.

Project Tukwila Pool Phase I
FIM Detail Report Scenario Pre-Final

Company City of Tukwila



Total $12,047 

Sewer CCF 0 $0 

CCF 0 $0 

Electric Demand kW 0 $0 

Natural Gas Therm 12,194

*   Incentives are contingent on final approval.   Funds are shown for reference only.

Confidential and Proprietary

Other FIM Considerations
Annual Operational Savings $0 

**     Since design cost, audit cost, etc. are distributed among the FIMs, the total project cost will not go up or down by exactly the amounts shown here if a FIM or FIMs are 

Simple Payback (Years) 30.5

Cost (Rough Estimate Only)  **

Total $366,972 

Net After Rebate $366,972 

Utility Rebate $0 1 1 1

Component Description 04.01 Air Handling Unit Controls and Retrocommissioning

Other Savings  *

Type Amount
Frequency 

(Years)
First Year Last Year Notes

Electricity kWh 0 $0 

$12,047 

Water

Report Generated On: 2-May-12
Component Number 13803 Tukwila Pool

Provide DDC controls upgrades, control damper repairs, and retrocommissioning services to the natatorium and locker room air handling units.  Replace existing natatorium supply fan.

Cost/Benefit

Utility Type Utility Unit Quantity Savings Dollar Savings

Methodology
Savings is based on restoring control to the airside economizer and controlling the ventilation rate to maintain space humidity levels at 50%.  Currently the facility is being overventilated 
resulting in excessive heating energy usage and pool evaporation losses.  Savings was calculated using an eQUEST based energy model calibrated to match existing utility bills as closely 
as possible.

Project Tukwila Pool Phase I
FIM Detail Report Scenario Pre-Final

Company City of Tukwila







Total $1,163 

Sewer CCF 319 $1,163 

CCF 0 $0 

Electric Demand kW 0 $0 

Natural Gas Therm 0

*   Incentives are contingent on final approval.   Funds are shown for reference only.

Confidential and Proprietary

Other FIM Considerations
Annual Operational Savings $0 

**     Since design cost, audit cost, etc. are distributed among the FIMs, the total project cost will not go up or down by exactly the amounts shown here if a FIM or FIMs are 

Simple Payback (Years) 6.5

Cost (Rough Estimate Only)  **

Total $7,554 

Net After Rebate $7,554 

Utility Rebate $0 1 1 1

Component Description 07.01 Pool Fill Deduct Meter

Other Savings  *

Type Amount
Frequency 

(Years)
First Year Last Year Notes

Electricity kWh 0 $0 

$0 

Water

Report Generated On: 2-May-12
Component Number 13815 Tukwila Pool

Provide deduct and charge meters for pool fill and blow down.  Coordinate with local water utilities for rate modifications.

Cost/Benefit

Utility Type Utility Unit Quantity Savings Dollar Savings

Methodology
Savings is based on calculated annual pool evaporation losses based on observed pool water temperatures and indoor air temperature and humidity levels.

Project Tukwila Pool Phase I
FIM Detail Report Scenario Pre-Final

Company City of Tukwila



Project: Tukwila Pool Page
Description:
FIM 07.01 Pool Water Evaporation Loss Calculation By

Date

Pool Water Savings 

Annual Gallons used at present conditions
Description
Area of pool 4,900

Saturation vapor pressure taken
 at surface water temperature 
(83*F) 1.14 in. Hg
Saturation pressure at room air 
dew point (86 F, 37% RH). 0.46 in. Hg

Average evaporation rate 
(50%RH, Activity Factor = 1.0) 331.65 lbs/hr
Evaporation rate during night 
(50%RH, Activity Factor = 0.5) 165.82 lbs/hr

Total day hours/year 4797 hours/year
total night hours/year 3963 hours/year

Total gallons lost during day 191498 gallons
Total gallons lost during night 79102 gallons
Annual gallons lost 270600 gallons

Day and night hours correlate to the operating schedule of the pool.  Logger trends showed 
a mean air temperature of 86 F and 37% RH.  

1/1

MBG

5/2/2012



Total $906 

Sewer CCF 0 $0 

CCF 0 $0 

Electric Demand kW 0 $0 

Natural Gas Therm 0

*   Incentives are contingent on final approval.   Funds are shown for reference only.

Confidential and Proprietary

Other FIM Considerations
Annual Operational Savings $0 

**     Since design cost, audit cost, etc. are distributed among the FIMs, the total project cost will not go up or down by exactly the amounts shown here if a FIM or FIMs are 

Simple Payback (Years) 4.8

Cost (Rough Estimate Only)  **

Total $6,709 

Net After Rebate $4,370 

Utility Rebate $2,339 1 1 1

Component Description 08.01 Motors and Pumps

Other Savings  *

Type Amount
Frequency 

(Years)
First Year Last Year Notes

Electricity kWh 14,031 $906 

$0 

Water

Report Generated On: 2-May-12
Component Number 13806 Tukwila Pool

Replace the building HW pump and motor.  Replace the Locker Room SFAN and EFAN motors.

Cost/Benefit

Utility Type Utility Unit Quantity Savings Dollar Savings

Methodology
Savings based on the replacement of the existing standard efficiency motors with new premium efficiency motors.

Project Tukwila Pool Phase I
FIM Detail Report Scenario Pre-Final

Company City of Tukwila



FIM 08.01 Motors and Pumps.xls

Energy Saved: 2566.0 kWh
Demand Savings: 0.0 kW

Baseline
A B D F G H J

Motor Label From Survey From Survey Assumed Assumed B*0.75*0.746/D F*G*H
Current Calculated 

Existing Operating Motor Existing Baseline
Nameplate Hours Load Power Elec. Use

Fans and Pumps Motor HP Efficiency (Baseline) Factor (kW) (kWh)
  
Pool Heating Water Pump 2 81.5% 3,000 75% 1.37 3,089
Air Handler Heating Water Pump 5 84.0% 8,760 75% 3.33 21,880
Lobby/Locker Supply Fan 2 81.5% 8,760 75% 1.37 9,021
Locker Room Exhaust Fan 2 81.5% 8,760 75% 1.37 9,021

Totals: 43,011

Proposed
K L N P Q R T

Motor Label From Plans Assumed F*O Assumed L*0.75*0.746/N P*Q*R
Proposed Calculated 

Proposed Operating Motor Proposed Proposed
Motor Hours Load Power Elec. Use

Fans and Pumps Motor HP Efficiency (Proposed) Factor (kW) (kWh)
  
SF-1 2 86.5% 3,000 75% 1.29 2,911
EF-1 5 89.5% 8,760 75% 3.13 20,536
SF-2 2 86.5% 8,760 75% 1.29 8,499
EF-2 2 86.5% 8,760 75% 1.29 8,499

Totals: 40,445

Notes
1.  Baseline motor efficiencies from motor nameplate data
2.  Proposed motor efficiencies from NEMA nominal and minimum efficiency levels
4.  Facility staff indicate that heating water pump and supply and exhaust fans operate 24/7

Motor Calculation



Total $4,298 

Sewer CCF 0 $0 

CCF 0 $0 

Electric Demand kW 140 $177 

Natural Gas Therm 224

*   Incentives are contingent on final approval.   Funds are shown for reference only.

Confidential and Proprietary

Other FIM Considerations
Annual Operational Savings $335 

**     Since design cost, audit cost, etc. are distributed among the FIMs, the total project cost will not go up or down by exactly the amounts shown here if a FIM or FIMs are 

Simple Payback (Years) 20.8

Cost (Rough Estimate Only)  **

Total $107,049 

Net After Rebate $96,272 

Utility Rebate $10,777 1 1 1

Component Description 09.01 Lighting Upgrades

Other Savings  *

Type Amount
Frequency 

(Years)
First Year Last Year Notes

Electricity kWh 60,367 $3,900 

$221 

Water

Report Generated On: 2-May-12
Component Number 13791 Tukwila Pool

Re-design pool area lighting to increase both energy and illumination efficiency. Existing office area and storage area lighting will be retrofitted with energy efficient lighting and stand 
alone occupancy based lighting controls. 

Cost/Benefit

Utility Type Utility Unit Quantity Savings Dollar Savings

Methodology
0.00

Project Tukwila Pool Phase I
FIM Detail Report Scenario Pre-Final

Company City of Tukwila



Total $259 

Sewer CCF 0 $0 

CCF 0 $0 

Electric Demand kW 0 $0 

Natural Gas Therm 262

*   Incentives are contingent on final approval.   Funds are shown for reference only.

Confidential and Proprietary

Other FIM Considerations
Annual Operational Savings $0 

**     Since design cost, audit cost, etc. are distributed among the FIMs, the total project cost will not go up or down by exactly the amounts shown here if a FIM or FIMs are 

Simple Payback (Years) 326.7

Cost (Rough Estimate Only)  **

Total $84,528 

Net After Rebate $84,528 

Utility Rebate $0 1 1 1

Component Description 12.01 Condensing Domestic Water Heater

Other Savings  *

Type Amount
Frequency 

(Years)
First Year Last Year Notes

Electricity kWh 0 $0 

$259 

Water

Report Generated On: 2-May-12
Component Number 13786 Tukwila Pool

Replace existing domestic water heater with new condensing domestic water heater.

Cost/Benefit

Utility Type Utility Unit Quantity Savings Dollar Savings

Methodology
Savings is based on calculated domestic hot water gas consumption based on observed occupancy, facility schedule, and new low flow water fixtures, and improved combustion efficiency 
of the new hot water heater versus the existing.

Project Tukwila Pool Phase I
FIM Detail Report Scenario Pre-Final

Company City of Tukwila



JOB NO. P10792 PAGE
DESCRIPTION:  12.01 Condensing Water Heaters
Replace existing  water heater with condensing water heaters BY

DATE

System Calculation
A 2,300 Therm Therms boiler energy usage, annually*
B 100% % Heating load served by condensing boiler
C 83% % Existing Boiler Thermal Efficiency
D 95% % Proposed Boiler thermal Efficiency to be Verified with Manufacturer's Published Data

E 291 Therm Annual Gas Savings (A x B x (1 - C / D))

Tukwila Pool
1/1

MBG

5/2/2012

This spreadsheet calculates the reduction in natural gas use due to improving the boiler overall thermal efficiency. 
 
 
 
 
 
Where: 
          Therms  = Annual Gas Savings in Therms 
          ThermB  = Existing Annual Gas Use from Billing History 
          EffB  = Existing Boiler Thermal Efficiency 
          EffP   = Proposed Boiler Thermal Efficiency  
 
      

)1(
P

B
BS Eff

Eff
ThermTherm

E
E

1(T

5005 3rd Ave. South · P.O. Box 24567 · Seattle, WA 98124-0567 · (206) 762-3311



Total $2,586 

Sewer CCF 0 $0 

CCF 0 $0 

Electric Demand kW 53 $67 

Natural Gas Therm 0

*   Incentives are contingent on final approval.   Funds are shown for reference only.

Confidential and Proprietary

Other FIM Considerations
Annual Operational Savings $0 

**     Since design cost, audit cost, etc. are distributed among the FIMs, the total project cost will not go up or down by exactly the amounts shown here if a FIM or FIMs are 

Simple Payback (Years) 42.9

Cost (Rough Estimate Only)  **

Total $119,546 

Net After Rebate $110,995 

Utility Rebate $8,551 1 1 1

Component Description 17.02 Pool Circulation Pump VFD and Valve Replacement

Other Savings  *

Type Amount
Frequency 

(Years)
First Year Last Year Notes

Electricity kWh 38,993 $2,519 

$0 

Water

Report Generated On: 2-May-12
Component Number 13788 Tukwila Pool

Replace existing pool water circulation pump and piping in the mechanical room and inlet drains at the pool bottom.  Provide variable speed control of new pool water circulation pump, 
differential pressure transducer, flow meter, and controls.

Cost/Benefit

Utility Type Utility Unit Quantity Savings Dollar Savings

Methodology
Savings is based on a reduction in the pool circulation pump head pressure by eliminating the automatic flow control valve and controlling pump speed based on a flow meter and 
differential pressure transducer.

Project Tukwila Pool Phase I
FIM Detail Report Scenario Pre-Final

Company City of Tukwila



Pool Circulation Pump �F� and �al�e �eplacement

��PUT�:
AA Pool Water Pump Peak Brake Horsepower 17.7 bhp
AA.1 New Pool Water Pump Peak Brake Horsepower 11.4 bhp
AB Pool Pump Head Pressure 78 ft hd
AB.1 New Pool Pump Head Pressure 50 ft hd
AC kW Exponent Used for Pump Affinity Laws (Theoretical is 3) 2.5
AD Pump Efficiency 72.0% Percent
AD.1 New Pump Efficiency 72.0% Percent �ummary:
AD.2 Motor Efficiency 90.0%
AD.3 New Motor Efficiency 90.0%
AE Peak kW without VFD 14.69 kW
AE.1 New Peak KW without VFD 9.45 KW Existing Energy Use 128,653 kWh
AF VFD Efficiency 97% Percent Proposed Energy Use 85,327 kWh
AG Peak kW with VFD 9.74 kW
AH Minimum kW % of Peak kW 8.83% Percent Savings Summary: 43,326 kWh
AJ Peak Design Coil Flow 650.0 gpm
AK Design Delta T 5.0 Degrees F
AL Design Peak Capacity 1,625               MBH
AM Proposed Design Flow 650.0 gpm
AN Proposed Minimum Delta T 5.00 Degrees F
AO System Minimum Flow Rate 650.0 gpm

A B C D E F G J K L M

BIN NUMBERS BIN HOURS Drawings Linear Fit C/AJ E^AC*AE F*B

MAXIMUM OF 
D/500/AN*1000 OR 

AO J/AM

MAXIMUM OF 
K^AC*AG OR 

AH*AG L*B

OSAT BIN Existing Coil Existing Coil Existing Pump Power Power Consumption Proposed Flow Proposed Pump VSD Power
VSD Power 

Consumption
(of) (Hours) (1) Flow (gpm) Load (MBH) Load % Existing (kW) Existing (kWh) (gpm) Load % Proposed (kW) Proposed (kWh)
92.5
87.5 0 0
82.5 32 650.0 -                  100.0% 14.69 470 650.0 100.0% 9.74 312
77.5 101 650.0 125                  100.0% 14.69 1,483 650.0 100.0% 9.74 984
72.5 198 650.0 250                  100.0% 14.69 2,908 650.0 100.0% 9.74 1,929
67.5 347 650.0 375                  100.0% 14.69 5,096 650.0 100.0% 9.74 3,380
62.5 897 650.0 500                  100.0% 14.69 13,174 650.0 100.0% 9.74 8,737
57.5 1257 650.0 625                  100.0% 14.69 18,461 650.0 100.0% 9.74 12,244
52.5 1529 650.0 750                  100.0% 14.69 22,455 650.0 100.0% 9.74 14,893
47.5 1492 650.0 875                  100.0% 14.69 21,912 650.0 100.0% 9.74 14,533
42.5 1822 650.0 1,000               100.0% 14.69 26,759 650.0 100.0% 9.74 17,747
37.5 979 650.0 1,125               100.0% 14.69 14,378 650.0 100.0% 9.74 9,536
32.5 105 650.0 1,250               100.0% 14.69 1,542 650.0 100.0% 9.74 1,023
27.5 1 650.0 1,375               100.0% 14.69 15 650.0 100.0% 9.74 10
22.5 0 650.0 1,500               100.0% 14.69 0 650.0 100.0% 9.74 0
17.5 0 650.0 1,625               100.0% 14.69 0 650.0 100.0% 9.74 0

8,760 128,653 85,327
Notes:
1. Hours of operation assumed to be 24-7 year-round, excluding major holidays

Page 1 of 1A:\Projects\S-Z\Tukwila City of\P10792 Pool Ph 1\402 FIM (Info-Calcs-SOW)\FIM 17.02 Pool Pump Piping and VFD\Energy Calcs\Heating Water Pump Savings Bin Calc Rev 1.xls  5/2/2012 10:51 AM



Total $8,570 

Sewer CCF 68 $246 

CCF 68 $240 

Electric Demand kW 0 $0 

Natural Gas Therm 8,183

*   Incentives are contingent on final approval.   Funds are shown for reference only.

Confidential and Proprietary

Other FIM Considerations
Annual Operational Savings $0 

**     Since design cost, audit cost, etc. are distributed among the FIMs, the total project cost will not go up or down by exactly the amounts shown here if a FIM or FIMs are 

Simple Payback (Years) 23.3

Cost (Rough Estimate Only)  **

Total $199,875 

Net After Rebate $199,875 

Utility Rebate $0 1 1 1

Component Description 17.05 Pool Covers

Other Savings  *

Type Amount
Frequency 

(Years)
First Year Last Year Notes

Electricity kWh 0 $0 

$8,084 

Water

Report Generated On: 2-May-12
Component Number 13814 Tukwila Pool

Provide new automatic pool covers.

Cost/Benefit

Utility Type Utility Unit Quantity Savings Dollar Savings

Methodology
Savings is based on a reduction in after hours pool water evaporation and pool heating when the pool covers are deployed.  

Project Tukwila Pool Phase I
FIM Detail Report Scenario Pre-Final

Company City of Tukwila



Pro�e�t: Tukwila Pool Page
Des�ription:
Pool Water Savings By

Date

Pool Water Savings 

Annual �allons used at present �onditions Annual �allons used with �over used at night
Description Description
Area of pool 4,900 Area of pool 4,900

Saturation vapor pressure taken
 at surface water temperature 
(83*F) 1.14 in. Hg

Saturation vapor pressure taken
 at surface water temperature (83*F) 1.14 in. Hg

Saturation pressure at room air 
dew point (86 F, 50% RH). 0.58 in. Hg

Saturation pressure at room air dew 
point (86 F, 50% RH). 0.58 in. Hg

Average evaporation rate 
(50%RH, Activity Factor = 1.0) 273.53 lbs/hr

Average evaporation rate (50%RH, 
Activity Factor = 1.0) 273.53 lbs/hr

Evaporation rate during night 
(50%RH, Activity Factor = 0.5) 136.77 lbs/hr

Evaporation rate during night 
(50%RH, Activity Factor = 0.5) 136.77 lbs/hr

Total day hours/year 4797 hours/year Total day hours/year 4797 hours/year

total night hours/year 3963 hours/year

total night hours/year (1.55 hours 
per night to roll out and retract the 
cover) 566 hours/year

Total gallons lost during day 157943 gallons Total gallons lost during day 157943 gallons
Total gallons lost during night 65242 gallons Total gallons lost during night 9318 gallons
Annual gallons lost 223185 gallons Annual gallons lost 167261 gallons
Pool Hours Weekly Annual

�allons saved at 50% �H with 
Pool �over 75 CCF
Baseline heating water energy 26410 therms
Heating water energy at 50% 
RH with Pool cover (includes 80% 
boiler efficiency) 17319 therms
Annual heating energy savings �0�2 therms

Day and night hours correlate to the operating schedule of the pool.  Logger trends showed a mean air temperature of 
86 F and 37% RH.  This calc assumes that 1.5 hrs/day pool cover deployment time.  It also assumes once the cover is 
placed on the pool the evaporation rate is approximately 0 lbs/hr.  

Summary 

5/2/2012

MBG

1/1



Total $1,822 

Sewer CCF 185 $677 

CCF 185 $658 

Electric Demand kW 0 $0 

Natural Gas Therm 493

*   Incentives are contingent on final approval.   Funds are shown for reference only.

Confidential and Proprietary

Other FIM Considerations
Annual Operational Savings $0 

**     Since design cost, audit cost, etc. are distributed among the FIMs, the total project cost will not go up or down by exactly the amounts shown here if a FIM or FIMs are 

Simple Payback (Years) 19.8

Cost (Rough Estimate Only)  **

Total $36,098 

Net After Rebate $36,098 

Utility Rebate $0 1 1 1

Component Description 18.01 New Plumbing Fixtures

Other Savings  *

Type Amount
Frequency 

(Years)
First Year Last Year Notes

Electricity kWh 0 $0 

$487 

Water

Report Generated On: 2-May-12
Component Number 13808 Tukwila Pool

Provide retrofit to or replacement of existing plumbing fixtures, including lavatories, showers, water closets, and urinals.

Cost/Benefit

Utility Type Utility Unit Quantity Savings Dollar Savings

Methodology
Savings is based on reducing domestic water flow rates through lavatories and showers and reducing flow volume at water closets and urinals.

Project Tukwila Pool Phase I
FIM Detail Report Scenario Pre-Final

Company City of Tukwila



FIM�18�01 New Plum�ing Fixtures
Baseline Water Consumption for Affe�ted Fixtures

Atta�hment A � Water
Prepared By: Max �reenhe�k
Agency:
Facility: Tukwila Pool
Contact Name:
Address: 4414 South 144th Street
City Tukwila State: WA Zip: �8168
Phone/Fax:
Date of Audit: 3�1�2012
Buildings included in Survey:
Water Provider(s): �ing County Water Distri�t �125
Number of Water Meters: 1
Account/Meter Numbers: N�A

DOMESTIC WATE� �SE

Toilets

Fixture
Nameplate: Type GPF Count Female Male GPX GPD

1 valve 3 7 55 55 2��46428571 206�25
Total GPD= 206�25

Calculations:
GPF=Gallons per flush, estimated or measured
GPD=GPF x (3 x Female Count + 1 x Male Count)
= Average gallons per day for all toilets
GPX=GPD/Fixture Count
=Average gallons per day per fixture

Urinals

Fixture
Nameplate: Type GPF Count Male GPX GPD

1 valve 1�00 3 55 18�33333333 55
Total GPD= 55

Calculations:
GPD=GPF x (2 x Male Count)
=Average gallons per day urinals

Lavatory Sinks

Fixture Wash
Nameplate: Type GPM Count Female Male duration (min.) GPD

1 sink 2�2 8 55 55 0.17 102�85
Total Hand Washing GPD= 102�85

Assume 3 hand washings per 8 hour work day per male, 4 per female. 
Unless otherwise indicated, assume 10 sec. of flow per hand washing.

Calculations:
GPM=Measured gallons per minute of faucet flow
GPD= 0.17 GPM x (3 x Male Count + 4 x Female Count)
=Average gallons per day for hand washing

Showers

Location: GPM Count daily GPD
1 Level 1 2�5 18 30�555556 min. 1375

Total GPD= 1375

Calculations:
GPD= Time on x GPM x Fixture Count
=Average gallons per day for leaks

S�MMA��

TOTAL DAIL� DOMESTIC WATE� �SA�E: 173� gal/day *does not include boiler use or
landscape use.

TOTAL ANN�AL DOMESTIC WATE� �SA�E: 608,685 gal/yr *assumes 260 operational
days per year (see Inputs & 
Assumptions sheet to change).

User Count

User Count

Avg. Use per Day

User Count

Page 1



FIM�12�01 Plum�ing Fixture �pgrades
Baseline Water Consumption for Affe�ted Fixtures

Atta�hment A � Water
Prepared By: Max �reenhe�k
Agency:
Facility: Tukwila Pool
Contact Name:
Address: 4414 South 144th Street
City Tukwila State: WA Zip: �8168
Phone/Fax:
Date of Audit: 3�1�2012
Buildings included in Survey:
Water Provider(s): �ing County Water Distri�t �125
Number of Water Meters: 1
Account/Meter Numbers: N�A

DOMESTIC WATE� �SE

Toilets

Fixture
Nameplate: Type GPF Count Female Male GPX GPD

1 valve 1�6 7 55 55 15�71428571 110
Total GPD= 110

Calculations:
GPF=Gallons per flush, estimated or measured
GPD=GPF x (3 x Female Count + 1 x Male Count)
= Average gallons per day for all toilets
GPX=GPD/Fixture Count
=Average gallons per day per fixture

Urinals

Fixture
Nameplate: Type GPF Count Male GPX GPD

1 valve 1�00 3 55 18�33333333 55
Total GPD= 55

Calculations:
GPD=GPF x (2 x Male Count)
=Average gallons per day urinals

Lavatory Sinks

Fixture Wash
Nameplate: Type GPM Count Female Male duration (min.) GPD

1 sink 0�5 8 55 55 0.17 23�375
Total Hand Washing GPD= 23�375

Assume 3 hand washings per 8 hour work day per male, 4 per female. 
Unless otherwise indicated, assume 10 sec. of flow per hand washing.

Calculations:
GPM=Measured gallons per minute of faucet flow
GPD= 0.17 GPM x (3 x Male Count + 4 x Female Count)
=Average gallons per day for hand washing

Showers

Location: GPM Count daily GPD
1 Level 1 2 18 30�555556 min. 1100

Total GPD= 1100

Calculations:
GPD= Time on x GPM x Fixture Count
=Average gallons per day for leaks

S�MMA��

TOTAL DAIL� DOMESTIC WATE� �SA�E: 1288 gal/day *does not include boiler use or
landscape use.

TOTAL ANN�AL DOMESTIC WATE� �SA�E: 450,�31 gal/yr *assumes 260 operational
days per year (see Inputs & 
Assumptions sheet to change).

User Count

User Count

Avg. Use per Day

User Count

Page 1



Section 5.0 Directed Engineering Study 

CLIENT NAME: CITY OF TUKWILA 
JOB/PROJECT NAME: TUKWILA POOL PHASE I 
DATE: MARCH 5, 2012 

4. FIM’s CONSIDERED BUT NOT USED 

The following FIM’s were considered but are not recommended: 

 15 DE Filter System-Vacuum DE Remodel 
o This measure did not fit within the scope budget and is recommended for a future phase. 

 16 Bulkhead Renovation 
o This measure did not fit within the scope budget and is recommended for a future phase. 

 17 Add Natatorium Sound Abatement 
o This measure did not fit within the scope budget and is recommended for a future phase. 

 18 ADA Improvements (Parking Lot) 
o This measure did not fit within the scope budget and is recommended for a future phase. 

 19 Indoor Doors Replacement (partial) 
o This measure did not fit within the scope budget and is recommended for a future phase. 

 20 Heat Exchanger (Pool Water Heat) 
o Conversion of the existing heat exchanger from a tube bundle to a plate and frame type heat exchanger is 

not recommended due to measure cost and lack of energy savings.  It is instead recommended that the 
existing tube bundle be replaced with a new tube bundle that can be installed within the existing surge 
tank.  

 21 Gutter/Deck Tile 
o This measure did not fit within the scope budget and is recommended for a future phase. 

 22 Locker Room Painting 
o This measure did not fit within the scope budget and is recommended for a future phase. 

 23 New Lockers 
o This measure did not fit within the scope budget and is recommended for a future phase. 

 24 Exterior Doors Replacement 
o This measure did not fit within the scope budget and is recommended for a future phase. 

 25 Deep End Guard Chair 
o This measure did not fit within the scope budget and is recommended for a future phase. 

 26 Privacy Changing Areas 
o This measure did not fit within the scope budget and is recommended for a future phase. 

 27 Locker Room Floor Resurfacing 
o This measure did not fit within the scope budget and is recommended for a future phase. 

 28 Deck Resurfacing 
o This measure did not fit within the scope budget and is recommended for a future phase. 

 29 Enclosure 
o This measure did not fit within the scope budget and is recommended for a future phase. 

 30 Modify Front Desk Reception (if no enclosure) 
o This measure did not fit within the scope budget and is recommended for a future phase. 



Section 5.0 Directed Engineering Study 

CLIENT NAME: CITY OF TUKWILA 
JOB/PROJECT NAME: TUKWILA POOL PHASE I 
DATE: MARCH 5, 2012 

 31 Admin Offices Remodel 
o This measure did not fit within the scope budget and is recommended for a future phase. 

 32 Modify Family Changing Rooms 
o This measure did not fit within the scope budget and is recommended for a future phase. 

 33 Modify Staff / Break Room 
o This measure did not fit within the scope budget and is recommended for a future phase. 

 34 Staff Locker Rooms Renovation 
o This measure did not fit within the scope budget and is recommended for a future phase. 

 35 New Entry-Women’s Locker Room 
o This measure did not fit within the scope budget and is recommended for a future phase. 

 36 Sewer Deduct Meter 
o This measure did not fit within the scope budget and is recommended for a future phase. 

 37 New Roof 
o This measure did not fit within the scope budget and is recommended for a future phase. 

 38 Solar Thermal (system only) 
o This measure was eliminated from the project scope because it did not fit within the scope budget and has 

an extremely long payback period relative to the other energy saving measures. 

 39 UV 
o This measure did not fit within the scope budget and is recommended for a future phase. 

 40 Add Windows in Natatorium 
o This measure did not fit within the scope budget and is recommended for a future phase. 

 41 Privacy Showers & Changing Areas 
o This measure did not fit within the scope budget and is recommended for a future phase. 

 42 New Natatorium Supply Air Ductwork 
o This measure did not fit within the scope budget and is recommended for a future phase. 

 43 Vending Machines Power Control 

o This measure was eliminated from the project scope due to the small scope and simplicity of the measure 
and agreements between  the Tukwila Pool and the vending services company.  It is recommended that 
the Tukwila Pool self perform this measure if the solution is acceptable to the vending services company. 

 44 Addition 
o This measure did not fit within the scope budget and is recommended for a future phase. 

 

 



Section 5.0 Directed Engineering Study 

CLIENT NAME: CITY OF TUKWILA 
JOB/PROJECT NAME: TUKWILA POOL PHASE I 
DATE: MARCH 5, 2012 

5. UTILITY DATA 
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Section 5.0 Directed Engineering Study 

CLIENT NAME: CITY OF TUKWILA 
JOB/PROJECT NAME: TUKWILA POOL PHASE I 
DATE: MARCH 5, 2012 

6. FACILITY IMPROVEMENT MEASURES – SUPPORT DOCUMENTATION 
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QEI Class I and II
Dimensional Data

Airflow

Height

Length

Slip Fit
O.D.

QEI Class I QEI Class II

Size
Slip-Fit O.D. Length Height Length Height

inches mm inches mm inches mm inches mm inches mm

9 17.13 435 NA NA NA NA 28.5 724 36.25 921

12 17.13 435 28.5 724 36.25 921 30.13 765 36.25 921

15 20.88 530 31.0 787 41.0 1041 31.0 787 41.0 1041

16 23.00 584 33.0 838 44.0 1118 34.0 864 44.0 1118

18 25.38 645 35.0 889 46.5 1181 39.5 1003 47.5 1207

20 27.81 706 37.5 953 50.5 1283 41.5 1054 50.5 1283

22 30.88 784 41.0 1041 53.5 1359 44.0 1118 53.5 1359

24 34.00 864 44.5 1130 57.5 1461 49.0 1245 59.5 1511

27 37.44 951 47.0 1194 61.0 1549 53.0 1346 63.0 1600

30 41.62 1057 54.0 1372 65.0 1651 60.5 1537 72.0 1829

33 45.75 1162 58.5 1486 69.0 1753 64.5 1638 76.5 1943

36 50.56 1284 64.0 1626 75.0 1905 69.0 1753 82.5 2096

40 55.75 1416 68.5 1740 83.0 2108 75.5 1918 90.5 2299

44 61.62 1565 74.0 1880 89.5 2273 80.5 2045 97.0 2464

49 67.75 1721 80.5 2045 96.5 2451 86.5 2197 104 2642

54 75.00 1905 87.0 2210 105 2667 93.5 2375 111 2419

60 82.88 2105 91.5 2324 113 2870 102.4 2601 119 3023
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Performance certified is for installation type B: Free inlet, Ducted outlet. Power rating (Bhp) does not include transmission losses. Performance ratings do not 
include the effects of appurtenances (accessories).

The sound power level ratings shown are in decibels, referred to 10-12 watts, calculated per AMCA Standard 301. Values shown are for inlet LWi , LWi A and outlet LWo , 
LWo A sound power levels for installation type B: Free inlet, Ducted outlet. Ratings for inlet sound do not include the effects of duct end correction. Ratings for outlet 
sound include the effects of duct end correction. The A-weighted sound power ratings shown have been calculated per AMCA Standard 301. The AMCA Certified 
Ratings Seal applies to LWi A and LWo A values only.

Performance Data 

QEI-36 Class I

CFM OV

STATIC PRESSURE (inches wg)

0.25 0.5 1 1.5 2 2.5 3 3.5 4

RPM BHP RPM BHP RPM BHP RPM BHP RPM BHP RPM BHP RPM BHP RPM BHP RPM BHP

10300 746 343 0.63 402 1.14 508 2.36

12500 906 394 0.88 443 1.44 537 2.79 622 4.31

14700 1065 448 1.22 488 1.82 571 3.27 649 4.93 720 6.71

16900 1225 503 1.65 539 2.31 611 3.83 681 5.63 748 7.55 808 9.57 874 11.8

19100 1385 560 2.19 592 2.90 654 4.52 718 6.39 780 8.49 839 10.7 894 12.9 950 15.4 1007 18.0

21300 1544 618 2.85 646 3.63 702 5.35 760 7.31 817 9.48 872 11.8 925 14.3 975 16.7 1022 19.3

23500 1704 677 3.64 702 4.50 753 6.33 803 8.36 857 10.6 908 13.1 958 15.7 1006 18.3 1052 21.0

25700 1863 736 4.59 758 5.51 805 7.45 851 9.59 899 11.9 946 14.4 994 17.1 1040 20.0 1084 22.9

27900 2023 795 5.69 815 6.69 859 8.76 902 11.0 943 13.4 989 16.0 1032 18.8 1076 21.7

30100 2182 854 6.97 873 8.05 913 10.3 953 12.6 993 15.1 1033 17.8 1075 20.7 1114 23.6

32300 2342 914 8.44 932 9.59 969 12.0 1005 14.4 1043 17.0 1079 19.8

34500 2501 974 10.1 991 11.3 1024 13.8 1060 16.4 1094 19.1

Inlet Sound Power, LWi  [dB ref 10-12 watts] Outlet Sound Power, LWo  [dB ref 10-12 watts]

RPM % WOV 1 2 3 4 5 6 7 8 LWiA RPM % WOV 1 2 3 4 5 6 7 8 LWoA

275

100 70 68 63 62 61 48 39 32 64

275

100 72 68 65 65 64 53 45 38 67
80 68 67 61 61 59 49 40 34 63 80 69 69 64 65 63 53 45 38 66
60 64 65 60 61 60 49 39 32 63 60 69 69 63 64 63 53 46 40 66
50 66 66 61 61 59 49 39 33 63 50 69 69 63 64 64 53 47 40 66

400

100 75 76 71 70 69 58 49 45 72

400

100 80 76 73 72 70 61 53 45 74
80 72 74 69 70 65 57 50 43 70 80 78 75 71 71 67 60 53 45 72
60 70 72 67 70 65 58 51 44 70 60 77 75 69 70 67 60 53 46 71
50 70 71 67 69 65 58 51 43 70 50 78 75 70 70 67 59 53 45 71

550

100 85 82 79 75 75 73 60 54 79

550

100 90 83 80 80 77 74 62 54 82
80 81 80 76 73 72 66 60 53 76 80 88 82 78 79 75 68 61 53 80
60 80 80 74 72 72 66 61 54 76 60 86 82 76 76 74 68 61 53 78
50 80 80 74 72 72 66 61 55 75 50 86 82 76 76 74 67 61 54 78

800

100 87 95 89 84 81 84 71 63 89

800

100 88 91 89 90 85 84 75 66 91
80 85 93 86 81 79 75 68 62 85 80 86 91 86 87 82 77 71 64 87
60 84 91 82 77 77 74 69 64 82 60 86 89 84 84 80 76 71 65 85
50 84 89 81 77 77 74 69 64 82 50 88 90 84 83 80 76 71 65 85

1116

100 91 100 96 94 91 89 89 74 97

1116

100 92 97 98 99 95 92 90 77 100
80 89 98 94 91 88 84 78 72 93 80 91 96 95 97 92 87 82 74 97
60 88 96 89 87 84 82 78 73 90 60 93 94 93 93 89 85 80 74 94
50 88 96 89 87 84 82 78 73 90 50 95 95 93 93 89 85 80 75 94

 S
ta

tic
 P

re
ss

ur
e 

(in
. w

g
)

S
ta

tic
 P

re
ss

ur
e 

(P
a 

x 
10

0)

Volume (cfm x 1000)

3Volume (m /hr x 1000)

0 10 20 30 40 50 60

0

2

4

6

8

10

12

14

DO NOT SELE
CT 

TO
 T

HE 
LE

FT
 O

F 
TH

IS
 S

YS
TE

M
 C

U
R

VE

0 5 10 15 20 25 30 35 40
0

1

2

3

4

5

6
RPM
BHP
% WOV
Density  0.075 lb/ft3
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Performance Data
Maximum Fan RPM 1116

Specification Data
Maximum Motor  
Frame Size

286T

Minimum Motor  
Starting hp

11⁄2 hp 1.1 kW

Wheel Diameter 44.5 in. 1130 mm

Approximate Weight 
(Less Motor & Drives)

1200 lbs. 544 kg.

Maximum Bhp = (Fan RPM / 380)3

Outlet Velocity (FPM) = CFM / 13.79

Tip Speed (FPM) = Fan RPM x 11.7

% WOV = (CFM x 100) / (Fan RPM x 36.1)

Imperial data — Metric data

15 HP FAN
MOTOR
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Revised August 2011 AOSCG10200

Commercial Gas Water Heaters

UP TO 96% THERMAL EFFICIENCY, DIRECT VENT

FEATURES

The A. O. Smith Cyclone Xi family of products represents the industry’s most technologically
advanced commercial water heaters. The innovative Cyclone Xi design takes performance to
its highest level with efficiencies of 95% and 96%. Models are available from 120,000 BTUs up 
to 500,000 BTUs. In addition, the Cyclone Xi features an Intelligent Control
System making it the smartest water heater in the industry. 

Cyclone Xi provides outstanding hot water output, with dramatic savings on operating costs
compared to units with standard 80% efficiency. A. O. Smith’s leading-edge engineering
delivers conventional power-vent or power direct-vent versatility, low NOx
emissions and excellent space-saving characteristics. Powered anodes, standard on all
Cyclone Xi models, provide superior tank protection for years of trouble free operation. 

INTELLIGENT CONTROL SYSTEM WITH LCD DISPLAY
n Exclusive A. O. Smith designed control system
n Provides detailed water heater status information
n Precise temperature control
n Built-in diagnostics
n Run history information
n ������� ����� ������� ��� iCOMM™ compatible and can be monitored from remote locations. 
 Call 1.888.WATER02 for more information.

SUBMERGED COMBUSTION CHAMBER, 
WITH HELICAL HEAT EXCHANGER COIL
n Positioned in center of tank, surrounded by water to virtually 
 eliminate radiant heat loss from chamber
n Spiral heat exchanger keeps hot burner gases swirling, uses centrifugal
 force to maximize efficiency of heat transfer to water in tank
n Spiral shaped heat exchanger reduces the accumulation of lime scale; maintains higher 
 effi ciency performance over time.

POWERED ANODES STANDARD ON ALL MODELS
n Provides long-lasting tank protection in varying water conditions
n Anodes are of a permanent design and do not require replacement unless damaged

PERMAGLAS® ULTRA COAT™GLASS LINING
n Exclusive process provides superior protection against corrosion
n Both sides of heat exchanger coil are lined for protection against flue gas 
 condensate inside coil

MECHANICAL VENTING VERSATILITY
n Conventional power-venting or power-direct venting
n Vents vertically or through sidewall
n Direct-vent intake and exhaust pipe can terminate separately outside building, 
 or through single opening, using concentric vent assembly
n Uses inexpensive PVC, CPVC or ABS pipe for intake and exhaust. Canadian installations 
 require ULC S636 listed PVC or CPVC pipe for intake and exhaust.

HIGH EFFICIENCY PRE-MIX POWERED BURNER
n Down-fired pre-mix burner provides optimum efficiency and quiet operation
n Top-mounted radial burner design ensures optimum combustion effi ciency

BTH-120
through

BTH-500

BTH-120-250

BTH-300-500

Low Lead Compliant

Low Lead Compliant

(optional)

239683_AOSCG10200.indd   1 9/7/11   8:32 AM
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OTHER CYCLONE Xi FEATURES

SPACE-SAVING DESIGN FOR INSTALLATION FLEXIBILITY
n Reduced footprint, ease of service, protection from water damage in case of flooding
n Easy to remove top cover for convenient access to serviceable parts
n 0˝ installation clearances on sides and rear, 1-1/2˝ installation clearance on top, 4˝ alcove installation clearance in front 
 Handhole Cleanout of unit
n Handhole cleanout allows easy access to tank interior for cleaning
n 0˝ clearance to combustibles, approved for installation on combustible floors

CODES AND STANDARDS
n CSA certifi ed and ASME rated T&P relief valve
n Maximum hydrostatic working pressure: 160 PSI
n BTH-120-250 Models are design-certifi ed by CSA International, according to ANSI Z21.10.3 - CSA 4.3 Standards governing 
 storage-type water heaters.
n BTH-300-500 Models are design-certifi ed by Underwriter’s Laboratories (UL), Inc., according to ANSI Z21.10.3 - CSA 4.3 
 standards governing storage-type water heaters.
n Meets or exceeds the thermal effi ciency and standby loss reqiurements of the U.S. Department of Energy and current edition 
 ASHRAE/IESNA 90.1
n Design-certified by Underwriter’s Laboratories (UL), Inc. to NSF standard 5 
n Complies with SCAQMD Rule 1146.2 and other Air Quality Management Districts with similar requirements for low NOx emissions
n ASME tank construction optional on all models.

THREE-YEAR LIMITED TANK WARRANTY
n For complete warranty details, consult written warranty shipped with heater, or contact A. O. Smith (5-year extended warranty
 is optional).

INSTALLATION CONSIDERATIONS
1. Condensate Drain – This is a fully condensing water heater and should be located near a drain to permit proper 
 disposal of condensate.

2. Vent Termination – Exhaust gases of this water heater are less than 140°F. In cold climates water vapor in flue 
 gases will condense into a cloud of vapor where the vent exits the building. This vapor can gradually discolor exterior 
 building surfaces. Vent termination should be located where this vapor cloud and potential discoloration are not a 
 concern. Extending the vent termination up to 6 ˝ from the wall helps vapor from being trapped along a building’s face. 
 To avoid this problem, the vent can be terminated on the roof. Always locate vent termination above the maximum 
 snowline, and do not locate vent termination above a walkway.

3. Air Intake – In cold climates, air intake should be located at least four feet from the vent termination of the water 
 heater and any other appliance vents that discharge moisture-laden air (such as clothes dryers). This will help prevent 
 freeze-over of the intake screen required to prevent foreign objects from entering the intake pipe. Air intake should be 
 located above the maximum snowline.

4. Blockage Sensors – The water heater is equipped with sensors to shut it down if blockage of vent or air intake occurs. 
 The water heater control system will display detailed diagnostic information on the LCD screen to help service technicians
 quickly locate and correct the problem.

5. Noise – Vent terminal should be located away from bedroom windows or other areas where blower noise will be 
 objectionable. Avoid venting into corners or confined areas, which will amplify sound. Anchoring intake or vent pipe 
 to walls or ceilings can cause noise to be transmitted to living areas, and isolation mounts should be used where 
 anchoring is required.

6. Optional Concentric Vent Kit - Helps to minimize unsightly wall/roof penetrations.
 BTH-120 - 300 vent kit p/n 9006328005
 BTH-400 - 500 vent kit p/n 9006144005

239683_AOSCG10200.indd   2 9/7/11   8:32 AM
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MODEL

DIMENSIONS

A B C D E F G H I

INCHES/CM INCHES/CM INCHES/CM INCHES/CM INCHES/CM INCHES/CM INCHES/CM INCHES/CM INCHES/CM LBS/KG LBS/KG

BTH 120 3/7.62 27.75/70.5 6.3/16 35/88.9 55.5/141 48/121.9 11/27.9 42/106.7 47.5/120.6 460/208 490/222

BTH 150 3/7.62 27.75/70.5 6.3/16 55.5/141 75.5/191.8 68.5/174 11/27.9 63/160 69/175.3 555/252 595/270

BTH 199, 250 3/7.62 27.75/70.5 6.3/16 55.5/141 75.5/191.8 75.5/191.8 11/27.9 63/160 69/175.3 555/252 595/270

BTH 300, 400, 500 N/A 33.12/84.1 4.86/12.34 50.77/129 75.5/191.8 69/175.3 12/30.5 63/160 69/175.3 855/408 855/408

 

* Center line of water outlet on top of the water heaters is approximately 7 inches from the front edge of the water heater

��•�
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U.S. Gallons/Hr and Litres/Hr at TEMPERATURE RISE INDICATED

MODEL TYPE OF
GAS

INPUT Thermal
Ef  ciency

Approx.
Capacity

F° 30F° 40F° 50F° 60F° 70F° 80F° 90F° 100F° 110F° 120F° 130F° 140F°

BTUH KW C° 17C° 22C° 28C° 33C° 39C° 44C° 50C° 56C° 61C° 67C° 72C° 78C°

BTH 120 NATURAL/
PROPANE 120,000 35 95%

60 U.S. Gal GPH 461 345 276 230 197 173 154 138 126 115 106 99
227 Litres LPH 1744 1308 1046 872 747 654 581 523 476 436 402 374

BTH 150 NATURAL/
PROPANE 150,000 44 95%

100 U.S. Gal GPH 576 432 345 288 247 216 192 173 157 144 133 123
379 Litres LPH 2179 1635 1308 1090 934 817 726 654 594 545 503 467

BTH 199 NATURAL/
PROPANE 199,900 58 95%

100 U.S. Gal GPH 767 575 460 384 329 288 256 230 209 192 177 164
379 Litres LPH 2904 2178 1743 1452 1245 1089 968 871 792 726 670 622

BTH 250 NATURAL/
PROPANE 250,000 73 95%

100 U.S. Gal GPH 960 720 576 480 411 360 320 288 262 240 221 206
379 Litres LPH 3632 2724 2179 1816 1557 1362 1211 1090 991 908 838 778

BTH 300 NATURAL/
PROPANE 300,000 88 96%

130 U.S. Gal GPH 1164 873 699 582 499 436 388 349 318 291 269 250
492 Litres LPH 4406 3304 2644 2203 1888 1652 1469 1322 1201 1102 1017 945

BTH 400 NATURAL/
PROPANE 399,900 117 96%

130 U.S. Gal GPH 1552 1164 931 776 665 582 517 466 423 388 359 332
492 Litres LPH 5875 4406 3525 2938 2518 2203 1958 1763 1602 1469 1356 1259

BTH 500 NATURAL/
PROPANE 499,900 146 95%

130 U.S. Gal GPH 1919 1439 1151 959 822 720 640 576 523 480 443 411
492 Litres LPH 7263 5447 4358 3631 3113 2724 2421 2179 1981 1816 1676 1556

RECOVERY CAPACITY

Recovery capacities are based on heater performance at 95% and 96% thermal ef  ciency.
Add “A” to model number when ordering ASME. 
Maximum gas supply pressure for 120-250: 10.5” W.C. natural gas 14” W.C. propane. Maximum gas supply pressure for 300-500 10.0” W.C. natural gas 12.0” 
W.C. propane. Electrical requirements: 120 VAC/60Hz, Blower 2.2 Amps FL, Igniter 4.0 Amps.

MAXIMUM EQUIVALENT VENT LENGTHS BTH 300 - 500

*Number of 
90° Elbows 
Installed

4 Inch Pipe 6 Inch Pipe

Maximum Feet (Meters) Maximum Feet (Meters)

One (1) 65 feet (19.8 meters) 115 feet (35.0 meters)

Two (2) 60 feet (18.2 meters) 110 feet (33.5 meters)

Three (3) 55 feet (16.8 meters) 105 feet (32.0 meters)

Four (4) 50 feet (15.2 meters) 100 feet (30.5 meters)

Five (5) 45 feet (13.7 meters) 95 feet (29.0 meters)

Six (6) 40 feet (12.2 meters) 90 feet (27.4 meters)

* Maximum number of 90° elbows allowed for the vent (exhaust)  pipe is six (6). 
Maximum number of 90° elbows allowed on the intake air pipe is six (6). Two (2) 
45° elbows equal one (1) 90° elbow.

MINIMUM SUPPLY GAS LINE SIZE 

MODEL NATURAL GAS PROPANE GAS

BTH 120 1/2” NPT 1/2” NPT

BTH 150 3/4” NPT 3/4” NPT

BTH 199 3/4” NPT 3/4” NPT

BTH 250 3/4” NPT 3/4” NPT

BTH 300 1 1/4” NPT 1 1/4” NPT

BTH 400 1 1/4” NPT 1 1/4” NPT

BTH 500 1 1/2” NPT 1 1/4” NPT

INSTALLATION CLEARANCES

REAR WALL 

0

0

0

CEILING

FRONT VIEW TOP VIEW

*Minimum clearance to remove top cover

WATER
HEATERLEFT

WALL
LEFT
WALL

RIGHT
WALL

RIGHT
WALL

*1” (2.5 cm)

TOP COVER

MAXIMUM EQUIVALENT VENT LENGTHS BTH 120 - 250

*Number of 
90° Elbows 
Installed

3 Inch Pipe 4 Inch Pipe

Maximum Feet (Meters) Maximum Feet (Meters)

One (1) 45 feet (13.7 meters) 115 feet (35.0 meters)

Two (2) 40 feet (12.2 meters) 110 feet (33.5 meters)

Three (3) 35 feet (10.7 meters) 105 feet (32.0 meters)

Four (4) 30 feet (9.1 meters) 100 feet (30.5 meters)

Five (5) ------- 95 feet (29.0 meters)

Six (6) ------- 90 feet (27.4 meters)

* Maximum number of 90° elbows allowed for the vent (exhaust) pipe is four (4) when 
installing 3 inch pipe and six (6) when installing 4 inch pipe. Maximum number of 90° 
elbows allowed for intake air pipe is four (4) when installing 3 inch pipe and six (6) 
when installing 4 inch pipe. Two (2) 45° elbows equal one (1) 90° elbow.
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SUGGESTED SPECIFICATION

(Natural or Propane) gas water heater(s) shall be A. O. Smith Cyclone Xi model # _________ or equal, with up to 96% thermal efficiency, a storage capacity of
______ gallons, an input rating of __________ BTUs per hour, a recovery rating of ___________ gallons per hour (gph) at 100°F rise and a maximum hydrostatic 
working pressure of 160 PSI. Water heater(s) shall: 1. Have seamless glasslined steel tank construction, with glass lining applied to all water-side surfaces after the 
tank has been assembled and welded; 2. Meet the thermal efficiency and standby loss requirements of the U. S. Department of Energy and current edition of ASHRAE/
IESNA 90.1 3. Have foam insulation and a CSA Certified and ASME rated T&P relief valve; 4. Have a down-fired power burner designed for precise mixing of air 
and gas for optimum efficiency, requiring no special calibration on start-up; 5. Be approved for 0  clearance to combustibles.
Heater shall be supplied with maintenance-free powered anode.

The control shall be an integrated solid-state temperature and ignition control device with integral diagnostics, graphic user interface, fault history display, and 
shall have digital temperature readout.

1. The BTH-120-250 models are design-certified by CSA International, according to ANSI Z21.10.3 - CSA 4.3 standards governing storage-type water heaters.  The BTH-
300-500 models are design-certified by Underwriter’s Laboratories (UL), Inc., according to ANSI Z21.10.3 - CSA 4.3 standards governing storage type water heaters; 
2. Meet the thermal efficiency and standby loss requirements of the U. S. Department of Energy and current edition ASHRAE/IESNA 90.1. Complies with SCAQMD 
Rule 1146.2 and other air quality management districts with similar requirements for low NOx emissions.

120K-250K BTU Input:

For Standard Power Venting: Water heater(s) shall be suitable for standard power venting using a (3” or 4”) ____ diameter PVC pipe for a total distance of (50ft. or 120 
ft.) ____ equivalent feet of vent piping.

For Power Direct Venting: Water heater(s) shall be suitable for power direct venting using a (3” or 4”) ____ diameter PVC pipe for a total distance of (50ft. or 120 ft.) 
____ equivalent feet of vent piping and (50ft. or 120 ft.) ____ equivalent feet of intake air piping.

300K - 500K BTU Input:

For Standard Power Venting: Water heater(s) shall be suitable for standard power venting using a (4” or 6”) ____ diameter PVC pipe for a total distance of (70ft. or 120 
ft.) ____ equivalent feet of vent piping.

For Power Direct Venting: Water heater(s) shall be suitable for power direct venting using a (4” or 6”) ____ diameter PVC pipe for a total distance of (70ft. or 120 ft.) 
____ equivalent feet of vent piping and (70ft. or 120 ft.) ____ equivalent feet of intake air piping.

Operation of the water heater(s) in a closed system where thermal expansion has not been compensated for (with a properly sized thermal expansion tank) will void the 
warranty.

Water heater should incorporate the iCOMMTM system for remote monitoring, leak detection and fault alert.

239683_AOSCG10200.indd   � 9/7/11   8:32 AM
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Commercial Storage Tanks

FACTORY JACKETED AND
INSULATED STORAGE TANKS
These A. O. Smith storage tanks are designed for storing potable water. Fitting locations 
are designed to meet the needs of normal installations plus those for the  
A.  O. Smith Cer-Temp 80® and Shure-Temp™ piping methods.

MODELS
TJ-80S, TJ-80A

TJV-120A, TJV-120M
& TJV-200M

120 Gallon Model

®

FEATURES

A. O. Smith storage tanks are ideal for 
use with gas-fired copper heat exchanger 
equipment for storage of any potable water 
at temperatures up to 180°F.

GLASS-LINED TANK - Alkaline borosilicate 
composition permanently fused to steel 
by firing at a temperature of 1600°F, 
providing years of corrosion protection and 
dependable use.

HEAVY GAUGE STEEL JACKET - With 
baked enamel finish.

THREADED OPENINGS - All tanks 
furnished with threaded openings for 
thermometer, relief valve, 2” recirculation 
lines, tankstat, and drain valve.

INSULATION - Storage Tanks meet or 
exceed R12.5 minimum thermal insulation 
requirements of the U. S. Department  
of Energy and current edition of  
ASHRAE/IESNA 90.1

TJ-80S, TJ-80A, TJV-120M and TJV-120A
• Fits through 30” door  
• Magnesium anode for anti-corrosion 

protection

TJ-80A  
• 80 gallons 
• High density foam insulation saves energy, 

helps reduce standby heat loss 
• 160 psi ASME standard working pressure

TJV-120A  
• 119 gallons 
• High density foam insulation saves energy, 

helps reduce standby heat loss
• 160 psi ASME standard working pressure

TJ-80S  
• 80 gallons 
• High density foam insulation saves energy, 

helps reduce standby heat loss  
• 160 psi working pressure

TJV-120M  
• 119 gallons  
• High density foam insulation saves energy, 

helps reduce standby heat loss
• 160 psi working pressure

OPTIONS

Perfectly balanced manifold kits (120 gallon 
models) allow installation where 240 to 480 
gallons of stored water is required.

TJV-200-M - 175 GALLONS
• 160 psi ASME standard working pressure  
• 2” foam insulation  
• Handhole cleanout (Standard)  
• Fits through 33” door  
• Storage is downsized to 175 gallons for 

a 32” x 77” envelope for space restrictive 
installations.  Model TJV-200 is available 
with 200 gallons of storage.  

• Magnesium anodes for extra  
corrosion protection

5 YEAR WARRANTY
If the tank should leak any time during 
the first 5 years, under the terms of the 
warranty, A. O. Smith will repair or replace 
the tank. Installation, labor, handling 
and local delivery are extra. For complete 
information, consult the written warranty 
or contact A. O. Smith.
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(ANODE)

29 3/8"

TJV-120M

10 3/4"
17 3/4"

44 1/2"

61 3/4"

28"

9 3/4"

21 1/4"

50 1/2"

2" NPT FRONT

2" NPT FRONT 
& REAR

3/4" NPT

1" NPT

ASME PLATE
LOCATED UNDER
COVER

1" NPT 1-1/4" NPT
(ANODE)

2" NPT

TJV-120A

®



11"
19 1/2"

32 1/4"

42 3/4"

54 7/8"

26 1/2"

9 3/4"

2" NPT
FRONT & REAR

3/4" NPT
REAR

ASME PLATE
UNDER COVER

3/4" NPT
FRONT

2" NPT
FRONT & REAR

3/4" NPT
REAR

3/4" NPT
(ANODE)

2" NPT

1" NPT

TJ-80A

7"

16"

47"
51 7/8"

63"

25 1/4"

3 3/4"

2" NPT
FRONT & REAR

3/4" NPT
REAR

3/4" NPT
FRONT

2" NPT
FRONT & REAR

3/4" NPT
REAR

2" NPT

3/4" NPT
(ANODE)

TJ-80S

For Technical Information and Automated Fax Service, call 800-527-1953. A.O. Smith Corporation reserves the right to make product changes or improvements without prior notice.
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ENTERPRISES, INC.
(800) 624-1235

1910 BUSTLE CREEK RD.
ALTA, WYOMING 83414

(307) 353-2407
FAX: (307) 353-8118

TELEPHONE:	 TELEPHONE:

CONTACT:	 CONTACT:

TERMS:

EXACT POOL SIZE:_________________ FT. x ____________________________ FT. =__________________________ SQ. FT.

BLANKET COST: $__________________	 	 TOTAL: $_________________

REEL SYSTEM COST: $______________     EACH x______________	 	 TOTAL: $_________________

INSTALLATION AND/OR FREIGHT: $___________________________	 	 TOTAL: $_________________

OTHER: $_________________________	 	 TOTAL: $_________________

	 	 TOTAL QUOTE: $_________________

SKETCH OF POOL WITH UNIQUE FEATURES AND DIMENSIONS

-- ENERGY CONSERVATION PAYS CASH DIVIDENDS --

ORDER NO. DATE c SCHEDULE

c SHIPPED

CUST. ORD. NO. WEIGHT RATE ROUTE

S
O
L
D

T
O

S
H
I
P

T
O

“HOT STOP’ THERMAL POOL BLANKET
QUOTE

________________________

GOOD THRU:______________________
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REEL SYSTEM COST: $______________     EACH x______________	 	 TOTAL: $_________________

INSTALLATION AND/OR FREIGHT: $___________________________	 	 TOTAL: $_________________

OTHER: $_________________________	 	 TOTAL: $_________________

	 	 TOTAL QUOTE: $_________________

SKETCH OF POOL WITH UNIQUE FEATURES AND DIMENSIONS

-- ENERGY CONSERVATION PAYS CASH DIVIDENDS --

ORDER NO. DATE c SCHEDULE
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O
L
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O

S
H
I
P

T
O

“HOT STOP’ THERMAL POOL BLANKET
QUOTE

________________________

GOOD THRU:______________________


	Product Quoted: Pool Blankets and    ea Automatic Reel Systems w/AutoStop
	BLANKET COST: 12362
	AutoStop REEL SYSTEM COST: 14280
	Number of Reels: 5
	Total AutoStop Reels: 71400
	TOTAL QUOTE AUTOSTOP: 91492
	ELECTRICAL EST AUTOSTOP: 9300
	TURNKEY TOTAL AUTOSTOP: 100792
	Product Quoted Automatic: Pool Blankets and    ea Automatic Reel Systems
	GOOD THRU: 3/19
	Sold To: McKinstry
	Ship To: Tukwila Pool
Tukwila, WA
	Phone: 206.832.8471
	Contact: Matt Montagner
	ORDER NO: N/A
	DATE: 1/19
	Schedule: Yes
	Text6: 60-90 DAYS
	Shipped: Off
	CUST ORD NO: N/A
	WEIGHT: N/A
	RATE: PRE-PAID
	ROUTE: UPS+TRUCK
	TERMS: NET 30
	Length: 43
	Width: 110
	Total Sq ft: 4730
	Automatic REEL SYSTEM COST: 12460
	TOTAL_2: 62300
	INSTALLATION: 6300
	Forward Slash: /
	Shipping: 1430
	TOTAL_3: 7730
	OTHER: 
	TOTAL_4: 
	TOTAL QUOTE AUTOMATIC: 82392
	ELECTRICAL EST AUTOMATIC: 8700
	EXCLUSIONS: Quote assumes available    ea 120V 20Amp dedicated circuits in natatorium in location approved by Alta. Quote also assumes walls to be structurally sound. Structural evaluation/steel, if needed, not included.  If bond is needed please add .03.
	ELECTRICAL: ELECTRICAL  EST @ $
	TURNKEY: TURNKEY @ $
	TURNKEY TOTAL AUTOMATIC: 91092


