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4.C.
INFORMATIONALMEMORANDUM

TukwilaMetropolitanParkDistrict

TO: TukwilaPoolMPDBoardPresident

FROM: RickStill, ParksandRecreationDirector

DATE: June13, 2012

SUBJECT: SolarEnergySlideshow presentationanddiscussion

ISSUE

McKinstrywillbepresentingabriefslideshowonsolarenergyinformation.

FINANCIALIMPACT

Nofinancialimpactatthistime.

BACKGROUND

McKinstryhasconductedadditionalresearchonsolaroptionsfortheTukwilaPool. Theattached
PowerPointpresentationisanoverviewoftheirfindingsasitrelatestotheTukwilaPool.

DISCUSSION

TheTukwilaPoolusesnaturalgasastheenergysourceforheatingthebuildingair, thepoolwater
andthedomesticwater. Theannualutilitycostsforgasisapproximately $80,000 (Slide2). From
theInvestmentGradeAuditperformedinFebruaryandMarchofthisyear, McKinstryhasbeen
abletocalculateabreakdownofthe $80,000innaturalgasthatisbeingconsumed: approximately
60,000toheatthebuildingairandapproximately $20,000forheatingwater (poolwater $17,000

domesticwater $3,000). IfSolarThermalwereabletoreplacenaturalgasuse100 the

savingswouldbeapproximately $20,000peryearoroveraten -yearpaybackforconstructioncost
ofapproximately $210,000to $240,000, plusstructuralsupportcosts. Itisnotpossibleto
efficientlyheatthebuildingairwithsolarthermalduetotherequirementofheatingtheboilerwater
to180degreestoheattheair (Slide3). Solarcanheatuptotheneeded105degreesforpool
wateranddomesticwater. However, solarthermalusewillalwaysneedtobesupplementedwith
thenaturalgasoperatedheatsourceduetothecostbenefitratioor "sweetspot Thesweetspot
isdeterminedbyfindingthemostefficientusethespaceavailableontheroofforcollectorunits,
thecostforthepurchaseandinstallationofthecollectorunitsandtheannualsavingsorpayback
years.

Therearetwosystemsdescribedintheattachedpresentation, EvacuatedTube (Slide4) andFlat
Panel (Slide5). Acomparisonofthreedifferentvendors' calculationsforthesize, weight,
operationalperiod, solarfractiontotal, constructioncost, annualsavingsandsimplepaybackare
shownonSlide6. Theeconomicdriversordecisionspointsarepresented (Slide7 8) to
describetheprosandconsofeachsystem. Theroofisnotcapableofsupportingthesolarthermal
systemswithoutastructuralsupportsystem; thiswouldbeanadditionalcost, todistributethe
weightloadtotheloadbearingwalls. Theongoingmaintenancetocleanthetubes /panelsand
roofquarterlyandtheadditionalmaintenancecostfortheadditionalpumps, heatexchangersand
motorswouldbeestimatedatapproximately $3,000annually. Furtherresearchonmanufacture

MPO618124cSolarEnergySlideShow6 -13 -12MEMOrsREV.doc
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SolarEnergySlideshow presentationanddiscussion
Page2

recommendationsformaintenanceandadiscussionwithothersystemownerswouldhelpsolidify
themaintenancecosts. BenchmarksofotherpoolsareshownonSlide9.

FromthethreescenariosonSlide5, theconstructioncostdividedbytheannualutilitysavings
providesapaybackrangeofapproximately28yearsto99years. Thisdoesnotmeetthe15 -year
paybackcriteriaforthisproject nordoesallowustodefersomecurrentCIPprojectssothey
couldbeconstructedlaterwiththesavingsfromsolarthermalefficiencies, thereforeitisnotbeing
recommendedforthiscapitalprogram.

RECOMMENDATION

Staffrecommendsremovingthesolarthermalprojectfromtheitems "beingpursued" projectlist.

ATTACHMENTS
1. SolarSlideshow

ExhibitA SolarIndustries

ExhibitB SCHUCOEnergy
ExhibitCApricussolarhotwater
ExhibitD SolarHeatingairvs. water

C \temp\ContentOWook \TDBKICPZ\MPD618124cSolarEnergySlideShow6-1312MEMOrsREV.doc
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US. DepartmentofEnergy May22.2O12

Seatde,\8/a

Exhibit

AnnualEne rSavingsAnal
SolarPoolHeatingSystemEnergySavings 56.427

AnnualEng rCUSfAOaKsiS:

PoolHeatingCostswithoutSolarPoolHeatingSystem 23.747

PumpMotorElectricalCoot— u

VentilationMotorElectricalCost (indooron|y)..........Q

VVetorConsunnotion/CoatDuetoEvaporoton 136,026gals, 102

TotalAnnua|Energy&VVaterCosts 23.849

PoolHeatingCostswithSolarPoolHeatingSystemOnly $ 17.319

PumpMotorElectricalCost O

VentilationMotorElectricalCost (indooronly) O

Water (Consumption/CostDuetoEvaooration--------^.-------'136,026gals. 102

TotalAnnualEnergy WaterCosts 17.421

SystemCost/PaybackAnalysis:
SolarPoolHeatingSystemCost 98.999

Payback................. 15.55

Organization DefaultID Generic

Contact TypeOwnerUnknown
Auumns TypePool muou,

City, StZip WeatherSitemmsmworow, SEATTLE

Phone vvinuxpeeu% 15 shadingFa000,% o

Monnay sun Mon rue Wed Thor Fri Sat

Open 1 1 no:noam ouooAM nn:ooxM ou»nam oo:on*m oo:ooxM 000uxm

C|noo 12 31 8:nopm 8:noPM nooPm 8:00nm 8:nnPM 8:00Pm a:nnpm

GeneralPoolData IndoorPoolData PoolCoverData SolarHeatingData
PoolArea * 816 covorTypu Bubble/Solar CollectorType ono/ozoo

PoolTemp (F) ez RoomTemp (p) n* System Manual sffY'/nu,nmpt 0.8580

ActivityLevel u,w RoomHumidity% ss CovcrR'Vu|ue 1.5 EfficiencySlope 3.4200

pou| xtrFuel NaturalGas vuntntrpuo| NaturalGas pou| AreaCoveredYt 10o co||nnoorsqft 3840

Fuc|cont x1o00 puo!coot m000 InstalledCost s4.816 InstalledCost $ 99,999

pon/ *patersnm ro VentHeatersffm rs WaterCost $1kgal $ 0.75

PumpMotor *p uoo VentMotorHP 0.00 PumpMotor *rs/uay 240

PumpMotorEff% us VentMotorEff% « s VentMotornm/day 16.1 Comments

PumpRunHrs/day 24-0 VentRunHo/day zo

PumpMotorLoad 80 VentMotorLoadY6 80
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SolarHeatingAnalysisSummany
Preparedfor:

Seattle, Wa

11-1

ANNUALSUMMARYINFORMATION

basedonthedataYOUprovided.

InstallingaSdarHeafing wilL.

Lowerenergycostsby: 26.9 or $ 6,427

Currentenergy watercosts

Projectedenergycostsw/SolarHeating
Savingsperyear

23,849

17

6,427

TheestimatedcostofaSolarHeatingsystemis $ 99,999.

Thepaybackperiodtorealizeareturnonyourinvestmentis 15.55years.

i W. 11 ilkIaaIa10WA61 "TFAI1WK03li2

IOWING] IW11112MR149IN

RSPEC!, EE-531, U.S. DepartmentofEnergy. 1000IndependenceAvenue, S.W., Washington, D.C. 20585-0001 (202) 586-8034Fax: (202) 586-8134
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ENNkIlEE" RGY SMART P00LS
SolarHeatUngAnalys'gs Paev, I Uncovered

i'Eergy May22, 2012U.S. Departmian
Seattle, Wa

ANNUALSYSTEMTOTALS
Htg. LoadsEnergyUseHtg. FuelUse

POOLHEATING ( 10 (iO therms

OutsideAir 589 786 7,8364

Evaporation 1,191 1,588 15.882

Convection

Radiation

SolarGain

SolarHeatingSystem

Totals

MOTORS

PumpMotors

Vent. FanMotors

Totals

WATERUSE

EvaporationTotals

GRANDTOTALCOSTS

482 - 642 - 6,427

1,298 1,731 17,319

EnUseMot. Elec. Use

10 kwh

0 0

0 0

0 0

Water

Gallons

136.026

Costs

7,864

15.882

6,427

17,319

Costs

0

0

soAnnualPoolSolarHeatingSystemSavings
Costs Htg. LoadsEnergyUseHtg. FuelUse Costs

10 (106BTU's) therms

102AnnualSavings 482 642 6.427 $ 6,427

PoolSolarHeatingSystemPayback
817,421TypeofSystem Cost/Sq.Ft. TotalCostPaybackYears

Unglazed 26.04 99,999 15.5

23

Organization DefaultID Generic

Contact TypeOwnerUnknown
Address TypePool Indoor

City, StZip WeatherSiteWASHINGTON, SEATTLE

Phone Windspeed 15 ShadingFactor 0

MonDay Sun Mon Tue Wed Thur Fri Sat

Open 1 1 08:OOAM 08:OOAM OS:OOAM 08:OOAM 08:OOAM 08:00AM 08:OOAM

Close 12 31 8:OOPM 8:0opm 8:00PKA 8:OOPM 8:OOPM 8:00PM 8:00PM

GeneralPoolData IndoorPoolData PoolCoverData SolarHeatingData
PoolArea 4816 CoverType Bubble/Solar CollectorType Unglazed

PoolTemp (F) 82 RoomTemp (F) 84 System Manual EffY-Intercept 0,8580

ActivityLevel Low RoomHumidity 65 CoverR-Value 1.5 EfficiencySlope 3.4200

PoolHtrFuel NaturalGas VentHtrFuel NaturalGas PoolAreaCovered loo CollectorSqft 3840

FuelCost 000 FuelCost 1.000 InstalledCost 54, InstalledCost $ 99,999

PoolHeaterEff 75 VentHeaterEff 75 WaterCost $1kgal 50.75

PumpMotorHP 000 VentMotorHP 000 PumpMotorHrs/day 24.0

PumpMotorEff 85 VentMotorEff 85 VentMotorHrs1d2y 16"1 Comments

PumpRunHrs/day 24.0 VentRunI-Irs/day 24.0

PumpMotorLoad 80 VentMotorLoad 80
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ENERGYSMARTPOOLS
oWHeatinqAna !isPartI m Uncovere.d....

U.S. DepartmentofEnergy May22, 2012

Seatt €e,11Va

12:00am 8:00am

8:00am 4:00pm

4:00pm12:00am

12:00am 8:00am

8:00am 4:00pm

4:00pm12:00am

12:00am 8:00am

8:00am 4:00pm

4:00pm -12:00am

Totals

12:00am 8:00am

8:00am 4:00pm

4:00pm12:00am

Totals

12:00am 8:00am

8:00am 4:00pm

4:00pm12:00am

Totals

12:00am 8:00am

8:00am 4:00pm

4 :00pm -12:00am

Totals

TotalLoad

8:00am 4:00pm

Average Radiation Losses ( 10 BTU's)
Jan Feb Mar Apr May Jun Jul Aug

Total Monthly Pool Losses ( 10 BTU's)
Jan Feb Mar Apr May Jun Jul Aug

Average Direct Solar Gain ( 10 BTU's)

Net Total Monthly Pool Load ( 10 BTU's

Sep Oct Nov Dec Total

Sep Oct Nov Dec Total

Total Load 100 94 100 97 100 97 100 100 97 100 97 100 1,191

Pool Solar Heating System Analysis
Available Output from Solar Heating System ( 10 BTU's)

Totals 0 19 28 36 50 54 98 88 68 30 5 0 482

Net Savings from Solar Heating System ( 10 BTU's)
Totals 0 19 28 36 50 54 98 88 68 30 5 0 482

Net Monthly Pool Load After Solar Heating System ( 10 BTU's)
Totals 100 75 72 61 50 42 2 12 28 69 91 100 709

24

AverageEvaporationRate (lbs.1hr.)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

112 112 112 112 112 112 112 112 112 112 112 112

145 145 145 145 145 145 145 145 145 145 145. 145

129 129 129 129 129 129 129 129 129 129 129 129

AverageOutsideAirRequired (10cfm)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

2.02 1.90 2.23 2.09 2.'17 2.45 2.81 3.27 2.78 2.37 2.13 1.96

2.80 2.50 2.74 2.92 3.19 3.39 3.70 4.21 3.76 3.90 2.84 2.77

2.20 2.30 2.37 2.42 2.55 3.19 157 3.54 3.26 2.95 2.36 2.52

AverageOutsideAirHeatingLosses (10BTU's)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total

25 20 25 21 9 0 0 0 10 21 22 22 181

32 24 26 23 10 0 0 0 9 29 26 30 214

26 23 24 21 9 0 0 0 10 24 23 28 193

84 69 77 67 3D 0 0 0 30 75 73 81 589

AverageEvaporationLosses (10BTU's)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total

29 27 29 28 29 28 29 29 28 29 28 29 345

38 35 38 36 38 36 38 38 36 38 36 38 448

33 31 33 32 33 32 33 33 32 33 32 33 397

100 94 100 97 100 97 100 100 97 100 97 100 1,191

AverageConvectionLosses (10BTU's)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total

Average Radiation Losses ( 10 BTU's)
Jan Feb Mar Apr May Jun Jul Aug

Total Monthly Pool Losses ( 10 BTU's)
Jan Feb Mar Apr May Jun Jul Aug

Average Direct Solar Gain ( 10 BTU's)

Net Total Monthly Pool Load ( 10 BTU's

Sep Oct Nov Dec Total

Sep Oct Nov Dec Total

Total Load 100 94 100 97 100 97 100 100 97 100 97 100 1,191

Pool Solar Heating System Analysis
Available Output from Solar Heating System ( 10 BTU's)

Totals 0 19 28 36 50 54 98 88 68 30 5 0 482

Net Savings from Solar Heating System ( 10 BTU's)
Totals 0 19 28 36 50 54 98 88 68 30 5 0 482

Net Monthly Pool Load After Solar Heating System ( 10 BTU's)
Totals 100 75 72 61 50 42 2 12 28 69 91 100 709
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QuestionnaireforSolarPoolHeatinqProjects

Schucocustomerinformation:

Company: Tel.: Fax:

Contactperson: e-mail:

Projectdata

Projectname: TukwilaPool

Projectaddress: 4414South144Street ProjectBudget:

Typeofinstallation Newconstruction Retrofit
1 .1.

TypeofPool: VIindoor Outdoor..

VIPublic Private

CollectorLocation: ZPitchedRoof FlatRoof WallMount GroundMount Other

SolarFractionDesired: 55 ( amount :ofconventionalfueloffsetbysolarenergy)

RoofType (ifcollectorsareroofmounted)
Composition 8-Tile FlatTil.e- MetalCorrugated MetalStandingSeam Tar Gravel

EPDMBallastedZEPDMNon-ballasted Other:

RoofStructure: woodframed steelframedNconcrete

RoofHeight: 1stories A
1

AtticSpace: finished unfinished. FI:. accessible inaccessible

SolarExposure

Roofincline "a': 5degreesorPitch: 112 (RiseIRun) 75'

60

Anglefromsouth: 0degrees 45'

Sizeofavailableinstallationsurface "A" 7
30' 

4-ftx"B' 128ft
15,

Shading: Mnone partialexplain: ( attachpathfindersurvey) W 75' 60, 1 is, 
S

45. 30.
Swimmingpool UseProfile

Wheninuse: ZAllyearround Seasonallyfrom to ( month)

PoolCover: WithoutcoverMCovered8hoursperday

PoolSize:

PoolShape: RectanaleRound, Square, Rectangle, Kidney, Other

SurfaceArea: 4.850sq. ft. Averagedepth: 6feetgallons: 250.000

PoolTemperature:

Desiredpooltemperaturesetpoint: 84.5 'F

25



Typeofconstruction: (conventionalorhighpercentageofglazing)

IndoorAirHeating: No Yes, temperaturesetpoint 86 °F

Make -upWaterTemperature55 °F

HumidityControl: No Yes, setat50 R.H. VentilationControl: No Yes

OtherRemarks: Naturalgasheat, nomechanicalcooling

Poolshading (ifoutdoor)

Shading: none partial, explain:

ExistingPoolHeaterFuel:

TypeofFuel: Nat. Gas Propane Oil Electricity Steam Other

Fuelcosts: 0.99 /therm unit (therm, gallon, KWh, CCF, etc.)

ExistingPoolHeatingEquipment

HeaterType: DirectfiredstandaloneHeater

Integratedwithboiler (heatedbyexternalboilerandconnectedviaaheatexchanger)

HeatPump

Heatermanufacturer: DeDeitrichYearofmanufacture: 2003Heatertypeandmodel: GTE518A

Heateroutput: 3739BTU/hr CombustionType: Condensing NonCondensing Don'tknow

AnnualFuelConsumption: (applicableonlyifpoolheatingsystemismeteredindependently)
Fueloil: gallons Gas: 50.000thermscubicfeetortherms

Filter:

PoolCirculationPipeSize: 8" inPumpRating: 20hpFilterTypeDE (sand, DE, cartridge)
FilterSize: unknownsq. ft. PoolFilterPump: 208/3Volts PoolFilterOperatingHours: 8760hours /vear

LocationforSolarHeatExchanger

Roomheight: 15feet Roomsize: 42feettimes10feet

Doorwidth: 6feet Doorheight: 7feet

ApproximatedistanceofpiperunfromsolarcollectorstoSolarHeatExchanger: 50feet

Pipechaseavailable: Yes No Pipeswillberun: insidebuilding outsidebuilding

Other.

Pleaseprovidephotographsofthefollowing:

ProposedCollectorMountinglocation
ProposedSolarHeatExchangerLocation
ExistingPoolHeatingEquipment

26



TukvillaPool

Variantl

35xPP-APKE-30

Tot2lacescvfaQeArex1,527.05sq.ft
Azirrlw

rd:40' .. Mmel

ENERGIESOFTWARP
1-

oi

GasBoiler -500

ResultsofAnnualSimulation

InstalledCollectorPower:

CollectorSurfaceAreaIrradiation:

EnergyProducedbyCollectors:

EnergyProducedbyCollectorLoop

EnergySwimmingPoolSolarSystem:

EnergyfromAuxiliaryHeating:

338.84kBtu/hr

632,62MBtu 442.49kBtu/sq.ft
250.20MBtu 175.01kBtu/sq.ft

243.48MBtu 170.30I<Btu/sq.ft

NaturalGas (H) Savings:

NaturalGas (H) Savings:
CO2EmissionsAvoided.

SwimmingPoolSolarFraction:

SystemEfficiency

K' Page1

243.48MBtu

207MBtu

10,271.2cu.yd

2,802.29therm

36,610.10lbs

53.9

38.2%

11--

6/1/2012
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TukwUopon|

vanavu

ClimateFile

Location:

ClimateDataRecord:

TotalAnnualGlobalRadiation:

Lat

Longitude

SEATTLESEATTLE-TACOMAINTL

SEATTLESEATTLE-TACOMA

I0TL/Y"

4.23MDtu

47.45

12Z.3"

IndoorPoo

PoolArea: 4941.002aq.ft

AuxiliaryHeating: Yes

SystemComponents

CoLoop

Manufacturer:

Type:
Number

TotalGrossSurfaceArea:

TotalActiveSolarSurfaceArea:

TiltAngle:
Azimuth:

AuxiliaryHeating

Manufacturer:

Type:
Nominal0

nnginalr~soLDatabase

0mn

smarKeymark

ApdcusCo,Ltd.

AP-APKE-3O

35.00

1527.05aq.ft

1429.75sq.ft

40

O

T*S0LDatabaye

GasBoiler -GD0

3.74MBtu/hr



TukwillaPool

Variantl 5-NERGIESOFTWARE

SolarEnergyConsumptionasPercentageofTotal
Cosumption

7:5
70D0,000
65UU,UUU
61000

0:000-540
4 ,500,000

3,()00,000
11112,500,000

2:0

9,000

2&0

0

LL

Feb Mar Apt M2Y

SaarSystem242,723,052Btu

DailyMaximumCollectorTemperature

360
al

340

320

3C)o

2&0

r240
LL

220

2DO

ISO

so-

140

iza-

1U, al

M

Ff,

ThesecalculationswerecardedoutbyT*SOLExpert4.4theSimulationProgrammeforSolarThermalHeating
Systems. Theresultsaredeterminedbyamathematicalmodelcalculationwithvariabletimestepsofupto6
minutes. ActualyieldscandeviatefromthesevaluesduetoFluctuationsinclimate, consumptionandother
factors.TheSchematicSystemDiagramabovedoesnotrepresentandcannotreplaceafulltechnicaldrawingofthe
solarsystem.

6/1 /20121 /2012

we

Jan Fab U1, AIp, May Jun Jul Aug S Oct Nov Doc
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Variant! ENERGIESOFTWA

EnergyBalanceSchematic

z

NO

z2,a

s

f
e,

Legend

1 CollectorSurfaceAreaIrradiation 6,782therm

1.1 OpticalCollectorLosses 3,706thenn

1.2 ThermalCollectorLosses 405therm

2 EnergyfromCollectorArray 2,511therm

2.5 ExternalPiningLosses 6,120kBtu

2.6 InternalPipingLosses 631k8tu

2.4 SolarEnergytvSwimmingPool 2,444therm

11.2SwimmingPoolLosses 4,510therm

11 SwimmingPoolIrradiation OkDtu

5 FinalEnergy 2,369therm

11.1SupplementaryEnergy toSwimmingPool (From 2,078therm
FinalEnergy

OLExpert4.4 Page4 6/1/2012



Tuk-w|lapno

Yariam1 ENE

Glossary
1 CollectorSurfaceAreaIrradiation

EnergyIrradiatedontoTiltedCollectorArea (ActiveSolarSurface)
1.1 OpticalCollectorLosses

ReflectionandOtherLosses

1.2 ThermalCollectorLosses

HeatConducbnnandOtherLosses

2 EnergyfromCollectorArray

EnergyOutputatCollectorArrayOutlet (i'e. BeforethePiping)
2.1 SolarEnergytuStorageTank

EnergyfromCollectorLooptnStorageTank (MinusPipingLosses)
2.2 SolarEnergytnPreheatingTank

CollectorArrayEnergyMinusPipingLosses
2.3 SolarEnergytuBufferTank

EnergyfromCollectorLooptoBufferTank (MinusPipingLosses)
2.4 SolarEnergytoSwimmingPool

EnergyfromCollectorLooptnSwimmingPool (MinusPipingLosses)
2.5 ExternalPipingLosses

ExternalPipingLosses
2.6 InternalPipingLosses

InternalPipingLosses

3'1 TankLosses

HeatLossesviaSurfaceArea

3.2 CirculationLosses

CirculationPipingLosses

3.3 PreheatingTanktoTank

HeatfromPreheatingTanktoTank
3.4 TanktnSpaceHeating

HeatfromTanktoHT/LTHeating. Fortankswithcirculation, thereisasolar
contributionandacontributionfromthetemperaturemixinthetank.

3.5 TanktoStandbyTank

HeatfromTanktoDHVVStandbyTank

3.5 TanktoSolarStandbyTank

HeatfromTanktnSolarStandbyTank

3.6 FromTanktoAppliances

HeatfromTanktnAppliances

4.1 TankLosses

HeatLossesviaSurfaceArea

5.1 BufferTankLosses

HeatLossesviaSurfaceArea

5.2 BufferTanktoHeating

HeatfromBufferTanktoHT/LTHeating
6 FinalEnergy

FinalEnergyCurrentIntoSystem. This flnvvinasnaturalgas, oilorelectricity
notincludingsolarenergy) takingefficiencylevelsintoaccount

6.1 SupplementaryEnergytoTank

SupplementaryEnergy (e.g' Boiler) toTank
6.2 FromContinuousFlow. WaterHeater

Page5 6/1/2012



TukwillaPool +/
7

Varianti
1 •Fr

n, xw. ENERGIESOFTWARE

Mossary
HeatfromContinuousFlowWaterHeatertoAppliances

6.3 AuxiliaryEnergyLosses

AuxilaryHeatingLosses (e.g. BoilerLosses)
6.4 SupplementaryEnergytoSpaceHeating

SupplementaryEnergy (e.g. Boiler) toHT /LTHeating
6.5 HeatingElement

EnergyfromHeatingElement
6.6 Continuous -FlowWaterHeatertoStandbyTank

HeatforStandbyTankviaContinuous -FlowWaterHeater
7 SolarStandbyTanktoDHWStandbyTank

HeatfromSolarStandbyTanktoDHWStandbyTank
7.1 SolarStandbyTankLosses

SolarStandbyTankHeatLosses
8.1 StandbyTankLosses

StandbyTankHeatLosses
8.2 CirculationLosses

CirculationPipingLosses
8.3 ToStandbyTank

HeattoStandbyTank
9 DHWEnergyviaStandbyTank

HeatfromStandbyTanktoDHWAppliances
9 DHWEnergyviaTank

HeatforDHWAppliancesfromTank
9.1 DHWEnergyviaContinuousFlowWaterHeater

HeatfromDHWAppliancesviaContinuousFlowWaterHeater (ExcludingSolar
Energy)

10.1HeattoHTHeating

HeattoHighTemperatureHeating

10.2HeattoLTHeating

HeattoLowTemperatureHeating
11 SwimmingPoolIrradiation

EnergyIrradiatedontoSwimmingPool
11.1SupplementaryEnergytoSwimmingPool (FromFinalEnergy

SupplementaryEnergytoSwimmingPool, e.g. fromBoilerorAuxiliaryHeating
11.2SwimmingPoolLosses

SwimmingPoolLosses, i.e. Evaporation, RadiationandHeatConduction

Notes 1. Anytankdeviationsresultfromthetemperaturedifferencesat

l ~j

simulationstartandend.

2. Burnerlossesarenotshownseparatelyintheschematic.

7 *SOLExpert4.4 6„ 
N... „._M, rt

6/1/ 2012'. .
w...

Report- /DruckmodulList LabelVersion11.0: CopyrightcombitGmbH1991 -2005
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McK- TukwilaPool

Numberofcollectors20

Totalgrossarea895.56ft=

0oo

ExhibitC

TukwilaPool -DHW

BoilerGasboilerISMwithinternalpump
Power51.19kBtWhr

oopo' I

A

Locationofthesystem

USA

WASeattle

Longitude: 122.3°
Latitude: 47.53°

Elevation: 70ft

Thisreporthasbeencreatedby:

FrankPokorny

6SycamoreWay

06405Branford, CT

00000

1 9 V5.8.6.15775 02.04.2012 114:31:00

Vela Solads AG, their distribution partners or SPF do not accept any liability for the correctness of the specifications and the results.
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Vela Solads AG, their distribution partners or SPF do not accept any liability for the correctness of the specifications and the results.
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ProfessionalReport

Systemoverview (annualvalues)

Totalfueland /orelectricalenergyconsumptionof
thesystem [Etot]

Total-energy .consumption [Quse]

Systemperformance (QuseEtot)
Comfortdemand

Overviewsolarthermalenergy (annualvalues)

Collector,area

Solarfractiontotal

Totalannualfieldyield
Collectorfield' yieldrelatingtogross, area
Collectorfield: yieldrelatingtoaperturearea
Max. fuelsavings
Max. energysavings
Max., :reductioninCO2emissions

Solarfraction: fractionofsolarenergytosystem
SFn]

100

90

80--

70 r.

60-- y

aeSO
y40

30

20

10

0

Year Feb Apr Jun Aug Oct Dec

Jan Mar May Jul Sep Nov

Meteorological data Overview

Average outdoor temperature

Global irradiation, annual sum

Diffuse irradiation, annual sum

144,148 kBtu

273;365;6 kBtu
19

Energy demand covered

Horizon line

53.6 ' F

389.9 kBtu / ftz

187.1 kBtu / ftz

2 9 V5 . 8.6.15775 02.04.2012 14:31:00

Vale Solaris AG, their distribution partners or SPF do not accept any liability for the correctness of the specifications and the results.
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Meteorological data Overview

Average outdoor temperature

Global irradiation, annual sum

Diffuse irradiation, annual sum

144,148 kBtu

273;365;6 kBtu
19

Energy demand covered

Horizon line

53.6 'F

389.9 kBtu / ftz

187.1 kBtu / ftz

2 9 V5 . 8.6.15775 02.04.2012 14:31:00

Vale Solaris AG, their distribution partners or SPF do not accept any liability for the correctness of the specifications and the results.
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ProfessionalReport

Componentoverview (annualvalues)

3 9 V5.8.6.1577502.04.201214:31:00

VelaSolariaAG, theirdistributionpartnersorSPFdonotacceptanyliabilityforthecorrectnessofthespecificationsandtheresults.
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ProfessionalReport

ExternalheatexchangerPoolheat Plateheatexchan' small
exchanger
Transfercapacity W/K 5,000

ExternalheatexchangerSolarlooph' eat
exchanger

VPM30, 35W

Transfercapacity W/K 30,000

xExternalheatexchanger4 Plateheat. exchariger,'mediumsie

Transfercapacity W/K 10,000

PumpSolarooppump PumpEco,.large

Circultpressure .drop psi 3.42

Flowrate gpm 15.9

Fu.elandelectricalenergyconsumption [Epar] kBtu 424.2

PumpPoolpump PumpEco,
Circuitpressuredrop psi 5.115

Flowrate, gpm 22

Fuel :andelectricalenergyconsumption.[Epar] kBtu 1,494:5

Pump4 PumpEcosmall

Circuitpressuredrop psi 2.077

Flowrate gpm 15.9

Fuelandelectricalenergyconsumption [Epar] kBtu 52.5

Pump6 Pumpco, large'_
Circuitpressuredrop psi 3.679

Flowrate gpm 15.9

Fuel 'andelectricalenergyconsumption [Epar] kBtu 424.2

Storagetank,1 300ga1US! universaltank:`
Volume gal 300

Height ft 7.22

Material Enameledsteel

Insulation Flexiblepolyurethanefoam
Thicknessofinsulation

Heatloss

Connectionlosses

in 4

kBtu 7,268.9

kBtu 4,627.2
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Storagetank3 480g

Volume gal

Height ft

Material

Insulation

Thicknessofinsulation in

Heatloss kBtu

Connectionlosses kBtu

Loop

Solarloop

alUSuniversaltank

480

7.22

Enameledsteel

Flexiblepolyurethanefoam
4

1,153.3

249.7

Fluidmixture Water

Fluidconcentration 33.3

Fluiddomainsvolume gal 35.6

Pressureontopofthecircuit psi 58.016

Solarthermalenergytothesystem [Qsolj kBtu

26000

22000

20000

18000
r

a.

x

16000

14000 279vc'
12000 2172822981

2378V!,'

10000
17231 l 11,28

8000

6000

y
13,83

1
f 13,788

rrp
4000 94 6rt
2000 , 29

pp 3626

o

Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
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Heatgeneratorenergytothesystem (solarthermalenergynotincluded) [Qaux] kBtu

30000

28000

22000

20000

18000 q

16000

14000 2

12000

10000 4

8000

6000 F5

l
52Q

9044000

2000 4614 432141",` 4354 49 1954

0
LJJ

Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Solarfraction: fractionofsolarenergytosystem [SFn]

100

90

80-

70

60-

50-

40 79
8? 84 6 85 81

76r.

30- 61 X61
X

BR

20

10

as
LK

43 v N

0

Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Totalfueland/orelectricalenergyconsumptionofthesystem [Etot] kBtu

34000-

32000 J7
30000

28000
rx

26000

24000

22000

20000

18000 Al
33,91Yf

1d
16000

14000

12000- 2 "i336P
10000

8000

6000- 131774',11, 47k'
13,045A'

4000
1 FT

2000
65

p
5 C198

263L--/t,
19

L-Lv
6

0

Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
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Pt e

Go|arthermalenergytothesystemplsuO

kBtu17939"; 4285 784213838172312172822381257872378618287137888082 3626

Heatgeneratorenergytothesystem (solarthermalenergynotincluded) [Qaux]
knt' '1nnS2nOo1105208900 4599 4814 4321 4354 4297 4185 ' 44311478519387

HeatQenoratorfuelande|nco|energynonsumponaux]
kBm14175":.!3375213018112700837 8382 5988 6018 5855 5017 61441788923215

Solarfraction: fractionofsolarenergyuosystempSFn
3 13 43 OU 78 82 ' 84 n5 847 D13' 757 S 11585

Totalfueland/orelectricalenergyconsumptionofthesystem [Etog
14414E3301913177114746547 6595 6188 8263 8192 6028 G3401804623368

Irradiationontocollectorarea [Esog

kBto3072141015517120303333854248530504705541248881375522728913031 8910

Electricalenergyconsumptionofpumps [Epar]

kBtu. 2395 157 181 204 211 233 282 245 237 212 196 156 153

Heatlosstoindoorroom (includingheatgeneratorlosses) [[ling
kBiu` 3 338 '3O71 3422 8237M86 3248 ' 333333O8 8185 3301 3214 3373

Heatlosshosurroundings (withoutcollectorlosses) [Qexg

kPW`05973682 1084 782 184170 158 . 133 125 136 154'' 16'3 '2340
Totalenergyconsumption [2uso
kBtu -27336E -311071695721106202932476025765'286022654020990-'16700

v5615775 / 02.04.2012 / 14uz0 j
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ProfessionalReport

619 V5 .8.6.1577502.04.2012114:31:00

VelaSolarlsAG, theirdistributionpartnersorSPFdonotacceptanyliabilityforthecorrectnessofthespecificationsandtheresults.

I



Energyflowdiagram

QSo1179,393klitu
Solarthermalenergytothesystem

EAux141,753kBtu
Heatgeneratorfuelandelectricalenergyconsumption

EPar2,395.k8tu
Pumpenergyconsumption

9 9 V5.8.6.1577502.04.201214:31:00

QUseWarmWaterS0,532kBtu
Domestichotwaterenergyconsumption

QUsePool222,833kBtu
EnergyfedIntopool

QLoss10,597kBtu
Heatlosstosurroundings

Qint39,535kBtu
HeatlosstoIndoorroom

VelaSolarisAG, theirdistributionpartnersorSPFdonotacceptanyliabilityforthecorrectnessofthespecificationsandtheresults.
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