
DISPLAY THIS CARD ON PRINCIPAL FRONTAGE OF WORK 

CITY OF PORTLAND 

BUILDING PERMIT 
This is to certify that JESSICA A RUSSELL Located At 363 DEERING AVE 

Job 10: 2012-02-3318-SF CBL: 118- E-011-001 

has permission to Solar Panels 

fl~~ 
~~} 

provided that the person or persons, firm or corporation accepting this permit shall comply with all of the provisions of 
the Statues of Maine and of the Ordinances of the City of Portland regulating the construction, maintenance and use of 
the buildings and structures, and of the application on file in the department. 

r-----------~--~----------------, 
Notification of inspection and written permission procured 
before this building or part thereof is lathed or otherwise 
closed-in. 48 HOUR NOTICE IS REQUIRED. 

Fire Prevention Officer nfor ement Officer 
THIS CARD MUST BE POSTED ON THE STREET IDE OF THE PROPERTY 

PENALTY FOR REMOVING THI 



Strengthening a Remarkable City, Brtilding a Commrmily for Life • www.p(Jrt/andmaine.gov 

Job ID: 2012-02-3318-SF 

Conditions of Approval: 

Director of Planning and Urban Development 

Jeff Levine 

Located At: 363 DEERING AVE CBL: 118- E-011-001 

Separate permits are required for electrical, plumbing, and HV AC work. 



City of Portland, Maine -Building or Use Permit Application 
389 Congress Street, 04101 Tel: (207) 874-8703, FAX: (207) 8716 

Job No: 
2012-02-3318-SF 
20 12-46073-amend 

Location of Construction: 
363 DEERING AVE 

Business Name: 

Lessee/Buyer's Name: 

Past Use: 

Date Applied: 
7/16/2012 

Owner Name: 
JESSICA A RUSSELL 

Contractor Name: 
Revision Energy 

Phone: 

Proposed Use: 

CBL: 
118- E-011-001 

Owner Address: 
2SMOTLEYST 

PORTLAND, ME 04102 

Contractor Address: 
142 Presumpscot St., Portland, ME 04103 

Permit Type: 
BLDG - Building 

Cost of Work: 
599898.66 J~. coo. 00 

New single family Same - single family - install 
solar hot water and electrical 
panels on roof 

Fire Dept: J (] 

Si ... JV=- ~:;, d 

Proposed Project Description: 
Install solar panels on roof 

Permit Taken By: Lannie 

1. This permit application does not preclude the 
Applicant(s) from meeting applicable State and 
Federal Rules. 

2. Building Permits do not include plumbing, 
septic or electrial work. 

3. Building permits are void if work is not started 
within six (6) months of the date of issuance. 
False informatin may invalidate a building 
permit and stop all work. 

Pedestrian Activities District (P.A.D.) 

Zoning Approval 

Special Zone or Reviews Zoning Appeal 

_ Shoreland _ Variance 

_ Wetlands _ Miscellaneous 

_ Flood Zone _ Conditional Use 

_ Subdivision _ Interpretation 

_ Site Plan _ Approved 

_ Denied 

_ Maj _ Min _ MM 

Date: 0~ '-r~ Date: 

CERTIFICATION 

Phone: 

Phone: 

(207) 221-6342 

Zone: 

R-5 

CEO District: 

Inspectionn _ ~ 
Use Group/l... ./ 

Typ~ ....a.cr:.-
_,-------r-J. b/Je: 

c_____ vr 
-~----/ I 

(j _p 

Historic Preservation 

/Not in Dist or Landmark 

_ Does not Require Review 

_ Requires Review 

_ Approved 

_ Approved w/Conditions 

_ Denied 

Date:~ 

I hereby certifY that I am the owner of record of the named property, or that the proposed work is ruthorized by the owner of record and that I have been authorized by 
the owner to make this application as his authorized agent and I agree to conform to all applicable laws of this jurisdiction. In addition, if a permit for work described in 
the appication is issued, I certify that the code official's authorized representative smll have the authority to enter all areas covered by such permit at any reasonable hour 
to enforce the provision of the code(s) applicable to such permit. 

SIGNATURE OF APPLICANT ADDRESS DATE PHONE 

RESPONSIBLE PERSON IN CHARGE OF WORK, TITLE DATE PHONE 



Location/ Address of Construction: '6{o ~ b~"Z \ f1q Av-e_ 
Total Square Footage ofProposed Structure/ Area I '5quare Footage of Lot Number of Stories 

Tax Assessor's Chart, Block & Lot Applicant *must be owner, Lessee or Buyer* Telephone: 
Chart# Block# Lot# 

Name-Re.-\h~\O (\.) lr'\.€1~ QDL\- lslj~ :J. r/8 f. If Address\~~ 9re ~ J M_PS C..C\ ~1--
City, State & Zip \l o"-"1-'=f\1\()

1 
~~v:_ OL\ \Q t5 

Lessee/ DBA (If Applicable) Owner (if different from Applicant) Cost 0£;?. , otJi) .. 
Name dec:;.~i c__o.. ~LJSk\\ 

Work: t5 

Address G l.o3 beeL;~~-e C ofO Fee:$ 

City, State & Zip 

'? UfL\ LA-<\0 ' Yl L 
Total Fee:$ 

Current legal use (i.e. single family) Number of Residential Units 
If vacant, what was the previous use? 
Proposed Specific use: 
Is property part of a subdivision? If yes, please name 

-e \ c_ c_.\-nc_ Project description: ~<2-'S \. '0-V\. C Q.. - 'S 6l_A(L ~\C-'\ ~\v\.. r f¥1e\. ~ --:J. 

~ a.J\ ~ o I\ e_o u.f-
Contractor's name: :B,e.\J \ S\o0 ff\ef'G~ 

Address: ~~d.- ~ IT: s u (Y\ (J'SCQ)\ S--\-
----VL'L o'-\ ~v s City, State & Zip \)(l(Lj lA (\Q Telephone: 

Who should we contact when the permit is ready: =def\_ ~c._~~ Telephone: 0. d__\ ~~4c 
Mailing address: Q.,6cJVC-

Please submit all of the information outlined on the applicable Checklist. Failure to ~ 

do so will result in the automatic denial of your permit. ~v 
cJ<> • ~o<::-~ 

In order to be sure the City fully understands the full scope of the project, the Planning and Development ~artment ~~~
0

?J e 
may request additional information prior to the issuance of a permit. For further information or to download copies of _ '"'<?> ; 
this form and other applications visit the Inspections Division on-line at www.portlandmaine.gov, or stop by the Inspections· C' ~">~ 
Division office, room 315 City Hall or call874--8703. & t;;, "' 

v 
I hereby certify that I am the Owner of record of the named property, or that the owner of record authorizes the propose ~- ::'and 
that I have been authorized by the owner to make this application as his / her authorized agent. I agree to conform to all a plicable 
laws of this jurisdiction. In addition, if a permit for work described in this application is issued, I certify that the Code Official's 
authorized representative shall have the authority to enter all areas covered by this permit at any reasonable hour to enforce the 
provisions of the codes applicable to this permit. 

Signature: 

s is not a permit; you may not commence ANY work until the permit is issued 

Revised 01·20-10 



Professional design, installation and service of renewable energy systems 

City of Portland 
389 Congress Street 
Portland, ME 04101 

RE: ReVision Energy Solar Installation at 363 Deering Avenue 

Dear Code Enforcement, 

July 12, 2012 

ReVision Energy has been contracted to design and install a solar electric (PV) system, solar 
hot water system and air source heat pump at the above address in Portland . This letter is to 
confirm that all work will be performed by licensed and qualified installers, expert in the field 
and in compliance with both manufacturer's recommendations and all applicable local and 
state codes and standards. This also confirms that the roof structure can handle the weight of 
the panel load, in addition to snow load. The weight of the panels does not change the 
structural integrity of the building. 

ReVision Energy employs licensed engineers, plumbers, and electricians and carries the solar 
industries highest certifications (NABCEP) in both solar thermal and photovoltaic installation. 
We're committed to high quality, code compliant work and look forward to working together 
with the city and the CEO to ensure that all your requirements and needs are met and that our 
customer ends up with a system that is beautiful, functional and safe. 

Electrical and grounding: 
All electrical work to be performed by a licensed ME electrician and will conform to NEG 2011 
revision as well as NABCEP standards. Specifically, wiring and grounding of the photovoltaic 
system will be governed by manufacturer's recommendations and article 690. All installed 
metal.components are grounded via the grounding electrode conductor. 

If you have any questions or concerns, we'd like to address them as quickly and completely as 
possible. Please don't hesitate to call ore mail anytime. 

Respectfully, 

Fortunat Mueller, P.E. 
Co-owner 
ReVision Energy 
(207) 752-6358 
fortu nat@ revisionenergy. com 

Bangor 
207-570-4222 

Liberty 
207-589-4171 

Portland 
207-221-6342 

www. revisionenergy.com 

Portsmouth 
603-486-7170 



Project Summary 

ARRAY ORIENTATION: 
135° (True) 

ARRAY PITCH: 
45° angle 

Collectors to be mounted as 
shown in elevation drawing 

System Performance Cost Incentives Net Cost 

Grid-tied 
photovoltaic array 
with CSI modules 
and SMA string 
inverter 

• Produce roughly 8,830 
kWhrs of clean, 
renewable energy 
annually. 

• Offset roughly 11,479 
lbs. of C02 emissions 
annually. 

$24,704 
Installed 

-($7,411) 30% Federal 
Tax Credit 

-($2,000) Rebate from 
Efficiency Maine 

$15,292 

Economic & Environmental Return on Investment 
This solar energy system uses a clean, renewable 'fuel' called sunshine. Because it displaces finite, polluting 
and increasingly expensive fossil fuel, the solar energy system is guaranteed to pay for itself through avoided 
costs. After you get all of your initial solar investment back, the system will continue to deliver a valuable 
household revenue stream for years to come. Every time energy costs go up, your financial return on 
investment improves proportionally. 

Plus, the system will be eliminating thousands of pounds of C02 emissions each year, delivering a powerful 
environmental benefit for you, your community and future generations. ReVision Energy's experienced team 
of certified solar professionals delivers the peace of mind that comes from knowing you have the most robust, 
reliable solar energy system available in northern New England . 

~ 
~ 

Geoff Sparrow 1 geoff@revisionenergy.com 1207-956-6059 2 



Major System Components 
Based on a professional evaluation of your available roofspace, site configuration, and energy demand, 
ReVision Energy proposes a roof-mounted photovoltaic array of 7.20 ki lowatts {nominal). 

The system features these major components: 

• {30) 240 watt Monosilicon Canadian Solar photovoltaic panels; CS6P-240M or equivalent 
{www.canadian-solar.com) 

• {1) SMA Sunny Boy 7000 US grid-tied solar electric inverter {www.sma-america.com) 

• {200) Feet of Iron Ridge extruded aluminum solar mounting rail with hardware 

• {1) Flashed Metallic Junction Box 

System Operation 
Whenever sun shines on the solar electric panels, they will generate direct current {DC) electricity. That DC 
electricity is transmitted to an inverter, which then converts it into AC electricity which can be used in your 
home. Any electric loads {TV, dryer, electronics, etc.) operating while the sun is shining will use available solar 
electricity. Any excess will flow out to the grid and you will receive a credit for the production. 

Whenever the sun is not out, you will continue to purchase grid electricity as you do now. The local utility 
company will install record electricity you feed into the grid. If at the end of the month your generation is 
greater than your consumption, you will earn a credit on your next bill. You can bank your surplus from month 
to month for up to a year. 

System Diagram 

1 - Sun hits rooftop panels, 
creating electricity 

2 - Inverter turns DC sol·ar power 
into AC power 

3 - Solar powers household 
loads- lights, TV, etc. 

4 -Any excess power sold 
to the grid for a credit 

Use power as you do now -
no need for batteries! 

Geoff Sparrow 1 geoff@revisionenergy.com 1207-956-6059 3 



Key Features 

• Industry first comprehensive warranty insurance by 
AM Best rated leading insurance companies in the world 

• Industry leading plus only power tolerance: 0- +5W 

• Strong framed module, passing mechanical load test 
of 5400Pa to withstand heavier snow load 

• The 1st manufacturerin the PVindustry certified for 
ISO:TS16949 (The automotive quality management 
system) in module production since 2003 

• IS017025 qualified manufacturer owned testing lab, 
fully complying to IE C. TUV, Ultesting standards 

• Backed By Our New 10/25 Linear Power Warranty 
Plus our added 25 year insurance coverage 

100% 
97% 

90% 

80% 
0%.~------~------~------~------~------~ 

10 15 20 25 

• 10 year product warranty on materials and workmanship 
• 25 year linear power output warranty 

CanadianSolar 

On-grid Module 

CS6P is a robust solar module with 60 solar 
cells. These modules can be used for on-grid 
solar applications. Our meticulous design and 
production techniques ensure a high-yield, 
long-term performance for every module 
produced. Our rigorous quality control and 
in-house testing facilities guarantee Canadian 
Solar's modules meet the highest quality 
standards possible. 

Applications 

• On-grid residential roof-tops 
• On-grid commercial/industrial roof-tops 
• Solar power stations 
• Other on-grid applications 

Quality Certificates 

• IEC 61215, IEC 61730, UL 1703, CEC Listed, 
MCS, CE 

• IS09001: 2008· Standards for quality 
management systems 

• ISO/TS 16949:2009: The automotive quality 
management system 

Environmental Certificates 

• IS014001 :2004: Standards for Environmental 

management systems 

• QC080000 HSPM: The Certification for 

Hazardous Substances Regulations 

• Reach Compliance 

www.canadiansolar.com 



• Highest CEC efficiency in its class 

• Integrated load-break rated 

lockable DC d isconnect switch 

• Integrated fused series string 

combiner 

• Sealed electronics enclosure & 

Opticooi'M 

• Comprehensive SMA 

communications and data 

collection options 

• Ideal lor residential or commercial 

applications 

• Sunny Tower compatible 

• 10 year standard warranty 

• UL 1741/IEEE-1547 compliant c@us 
SUNNY BOY 5000US/ 6000US/ 7000US / SOOOUS 
The best in their class 

Our US series inverters utilize our proven technology and are designed specifically to meet IEEE-1547 requirements . 

Sunny Boy 6000US, Sunny Boy 7000US and Sunny Boy 8000US are also compatible with the Sunny Tower. Increased 

efficiency means better performance and shorter payback periods . All four models are field-configurable for positive 

ground systems making them more versatile than ever. Throughout the world , Sunny Boy is the benchmark for PV inverter 

performance and reliability. 



Technical Data 

Recommended Maximum PV Power (Module STC) 

DC Maximum Voltage 

Peak Power Tracking Voltage 

DC Maximum Input Current 

Number of Fused String Inputs 

PV Start Voltage 

AC Nominal Power 

AC Maximum Output Power 

AC Maximum Output Current (@ 208, 240, 277 V) 

AC Nominal Voltage Range 

AC Frequency: nominal I ronge 

Power Factor (Nominal) 

Peak Inverter Efficiency 

CEC Weighted Efficiency 

Dimensions: W x H x D in inches 

Weight I Shipping Weight 

Ambient Temperature Range 

Power consumption at night 

Topology 

Cooling Concept 

Mounting location: indoor I outdoor (NEMA 3R) 

LCD Display 

Communication: RS485 I wireless 

Warranty: 10 years I 15 years I 20 years 

Compliance: IEEE-929, IEEE-1547, Ul 1741, 
Ul 1998, FCC Part 15 A & B 

Specifications for nominal conditions 

NOTE: US inverters ship with gray lids. 

Efficiency Curves 
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PRCDUCT DATA SHEET 

KEY FEAlURES 
+ Extruded alunirum 

cxrrpJI1€f11:s are lightv..eight 
for ec£iy harx:lling yet strmg 
eu..Jgh fcr rn:st rocr rrrunt 
applicat:icns 

+ Gtice ci XRL (lightv..eight) 
arx:l XRS (standard) rails 

• Bcth XRL arx:l XRS rails mrre 
wth slots fcr at:t:cd1ing L-feet 
arx:l top slots fcr at:t:cd1ing 
~nel daf11E 

• XRS rai Is has slot fcr lxlttom 
rrrunting darllE 

+ Hick:la1 internal splice bars are 
aesthetically peasing 

• Internal splices provide 
supericr strength arx:l 
flexibility IMth L -feet 
pCK:e!T'e1t 

• .Adjustable L -feet ha\.e \€!tical 
exta1Sioo slots for ec£i11 
cdjustability ci up to 1-3/8" 

• Stanctffs provide increase::l 
airfiON arx:l ventilatioo arx:l 
enable p-a:ise pCK:e!T'e1t ci 
flashings 

• Sl:ancX:ffs corre in four 
standard heights: 3", 4", 6", 
arx:l7" 

+ XR plctfcrm corrpatible wth 
pJp..Jiar flashings induding 
Q.Jicl<flib.Jnt and Qtey 

• Panel da111J5 fcr OOt:h top end 
lxlttom rrrunting 

• Panel da111J5 for rn:st JX>J:Uiar 
p,oto\.Otaic mxi.Jies 

+ Md-damp design rraxinizes 
~dEnSity 

• Grurx:l dip; elininate the 
nea:l for CDJ:Pff IMre betv\e.a1 
mxi.Jies 

+ The XR Ro:f JVb.Jnt 
cxrrpJI1€f11:s are covered IMth 
an indJ:stry-lffiding 10 year 
linited J:nXIud: v.arranty arx:l 
a 5 year linited finish 
v.arranty 

+All XR Roct JVb.Jnt 
cxrrpJI1€f11:s are PE catified 

IRQ\.JRI DGE XR Rcx:J= 1\JtYJNT A.A TFCRM 

The IrooRid;;Je XR platform is a reliable, comprehensive, arx:l fe:rt:ure rich JTda.tdtaic 
rrrunting solutioo. And"l:>re::l by the XRS (Standard) arx:l XRL (Ught) rails, the XR 
patform indudes all ci the COI"1'lXl1ffit5 na:::essary for su~ng virtually any 
COli r 1 e cial or residential rocf rrrunt installatioo, reg:~rdless ci surface rraterial or 
rocf grade. 

The XRS arx:l XRL rails are manufadure::l fra'n extruded aluninum to rraxinize s~ns 
Vlhile nininizing \\eight for ir11p"CWed handling. The gra:eful curves ci the XRS rail 
wll please e..e1 the rn:st aesthetically derranding custOTlEJS. Rails can be extended 
wth the IrooRid;;Je ~ent-pendng internal splice bars, p-c:Mding a strmg supp:rt 
COilnection arx:l ultirrate flexibility in fcding at:t:cd1rrent locaticns. Installers have a 
variety ci op:icns in ctt:aching IrcnR.idge rails to the rocf, indlrlng adjustable L -feet, 
aluninum sl:a1d:tfs, arx:l tilt legs for op:inizing JJOII'.el". In additioo, IrooRidge 
co::orrrrodates mxi.Jies from rn::st rrajor manufacturers. Tqx:bwl panel damp; 
sa:urely grip the outside frarre ci the mxi.Jie, freeing the installer fra'n the 
COilstraints ci ~nel rrrunting holes. The XRS rail has an additiooal side slot to Enable 
the op:ioo ci lxlttom rrrunting. Lastly, grourx:ling dip; perce the ancx:lized rails, 
<Tfflting a grourx:l ~ through the eq.Jiprert arx:l elininat:ing the nea:l to run 
<q>per 1M re betv\e.a1 e;ery mxi.Jie. 

IrooRidge provides a compEte ta:nnical supp:rt system that indudes step-by-step 
installatioo guides, engineering certifiCatioo docurrentatioo, ec£iy-to-rffid span charts, 
arx:l oo-line configurator sdtvl.ere. 

SEE re.tEJSe for J:nXIud: spa:ificaticns arx:l ordering infcrrratioo. Please COiltcd: 'yO..Ir 
local distrii:Uor fcr configuratioo assistance. 

~IRONRIDGE 
707-459-9523 

sales@rooricbe.rom 
WNJV.i roorid;;je.com 



PRCD.JCT DATA SHEET IRO\IRHXc XR RCXJ= MaJNT PLAl"FrnM 

SPEGACATIQ\6 ~r-.x:; INFCRJVIATIO\I 
• XRL/XRS Rail - 6105-T5 

extruded anociza::l XR.Rails 
aluninum Part ..... rrber Description 

+ XRL/XRS Splice Bars- 51-7000-144a XRS Stadard Rail (1) -12 feet 
6105-T5 extruda::l 51-7000-168a XRS Stadard Rail (1) -14feet 
aluninum 51-7000-192a XRS Stadard Rail (1) -16 feet 

+ Stand:tfs- 6105-TS 51-7000-216a XRS Stadard Rail (1) -18 feet 
extruded aluninum 

+ L-feet: 6105-TS extruded 51-6000-144a XRL Uft1t Rail (1)- 12 feet 

aluninum 51-6000-168a XRL ug,t Rail (1)- 14 feet 

+ Oarrp;: 5052-H32 51-6000-192a XRL ug,t Rail (1)- 16 feet 

aluninum 51-6000-216a XRL ug,t Rail (1) - 18 feet 

+ Hardw:lre: 1&8 Stainless 29-7000-010 XRS Splice Kit (1) 

Steel 29-70CXHXXJ XRL Splice Kit ( 1) 
Panel~ 

Part ..... rrber Description 
XRS PRCFERTIES 29-7000-xxx Erd0a~(4) uq.JC ......, on P3l1€l 

+ ArEE = .007136 ird1es"' 2 29-7000-10>< Mel Oarrp; (4) uq.JC ...., on pcnel 
+ Centroid relative to outp..rt: 29-7000-117 l.h:la" a~ c 4) 

crordinate systaTl origin Footing All:ad ••all:s & Rastlings 
+X= 0.5556 Part ..... rrber Description 
• y = 1.4097 29-7000-017 L-feet Kit ( 4) 
• z = 120.000 51-600x-500 ?/'-7' St:cnd:tfs- S!:a:ifv L-feet or l11t la:J 

+ M:lrrelts cf Inertia cf the 31-1()00-001 cater Galvanized Aashin;J 11830 (12) 
area (at the centroid) 31-1QOO-OOO Q.JickM:unt .,.., l:::lV\.I 2 (12) 
• Lxx = 0.8430 51-72QO-OXX l11t l..eQs (7'- 40") 
• Lxy = 0.1117 

51-721o-OOD l11t l..aJ Bracket • L.xz = 0.0000 
+ Lyx = 0.1117 Gn:udng 

Part~ Description + Lyy = 0.1822 
29-4Q00-001 \1\EEB DVIC-Gip (100) + Lyz = 0.0000 

• Lzx = 0.0000 29-4Q00-002 \1\EEB Gu.Jndir£1 Luq (100) 

• Lzy = 0.0000 29-4Q00-003 \1\EEB Boncinq Jurrper (100) 

• L.zz = 1.0252 29-4Q00-006 \1\EEB NI-PV \Nire Oip (100) 
+ Fblar M:lrre1t cf Inertia 

• Pt. Centroid = 1.0252"'4 
• Prirdpal fvbrra1ts cf 

L-FCXJT Dlfv'ENSIQ\6 Inertia 
• Ix = 0.1638 
+ Iy = 0.8614 

+ Prirdpai-Part Axes 
• Arqle = 99.343 degrees 

+ M:lrrelts cf Inertia 
(outp..rt:) 
+ LXX = 11625.205 
+ LXY = 0.5204 ce g + LXZ = 53.8153 
+ LYX = 0.5204 
+ L YY = 11623.1909 
+ Lyz = 136.5369 

Qj] ~-+ LZX = 53.8153 
+ LZY = 136.5369 I 
+ LZZ = 2.8784 

65 oAo•r 

t 

~IRONRIDGE 

\llki~ 
11.3641ts 
13.2.58 Its 
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SolarCon solar water heater tank 

series 

• 

Product range 

-• 
"" ... c@us 

LISTED 

Meets and exceeds GSA 
C309 requirements 

NAS20053 Storage tank with lower coi l and back up electric element 
NAS20083 Storage tank with lower coi l and back up electric element 
NAS20123 Storage tank with lower coi l and back up electri c element 
NAS20082 Storage tank with lower coi l and top coi l for boiler back up 
NAS20122 Storage tank with lower coil and top coil for boiler back up 

CALEFFI 

Function 

The solar water heater has either one or two internal coils and a 
backup electric heating element in the single coil units. A heating 
medium is passed through the solar panels and internal coil as long 
as there is an adequate temperature difference between the heat
ing medium and stored water in the tank. The internal coi l is located 
as close to the bottom to facilitate the transfer of heat even at lower 
solar panel temperatures. 

During periods of water flow through the water heater, hot water is 
drawn from the top of the heater and cold water comes into the bot
tom of the tank (by a dip tube or bottom inlet). On single coi l tanks, 
if the hot water demand should exceed the solar heat input or there 
is an insufficient temperature difference between the heating med i
um and stored water, the heating element thermostat will activate 
the electrical heating element for backup heat. On double coil 
tanks, the upper tank is connected to the boi ler for backup heat. 

Solar heat output from the internal coil will vary depending on out
side conditions and the temperature of the stored water. 

NAS20124 Storage tank with lower coil and top coil heat exchanger with back up electric element 

50 gallon 
80 gal lon 

119 gallon 
80 gallon 

119 gallon 
119 gallon 

Technical specifications Connections: 3/4" NPT (50 gal.), 1" NPT (80, 119 gal.) 
Tank materials: porcelain coated steel Maximum working pressure: 150 psi 
Tank insulation: 2" non-CFC foam Testing pressure: 300 psi 
Tank external cover: powder-coated steel (20-24 ga.) Temperature and pressure relief valve: 210°F/150 psi max 
Insulation thermal conductivity: R16 Maximum tank temperature: 180°F 
Anode rods: 2 each magnesium Recommended maximum delivery hot water temperature: 120°F 
Internal heat exchanger coil (lower): 1-1/2" x 30' (50 gallon) Power requirements (electric element): 240 VAC 

1-1/2" x 36' (80 , 119 gallon) Power consumption (electric element): 4.5 KW 
Internal heat exchanger coil (top): 1-1/2" x 24' (80, 119 gallon) Agency approval: UL listed 

Capacity and performance 

Actual Tank Coil Volume Coil Surface Area Coil Friction Loss* First Hour Rating Recovery Rate Standby 
Model Volume Solar/Boiler Solar/Boiler Solar/Boiler (gaQ Solar & Backup' Loss Ratmg 

(gal) (gal} (ft2) (ft. of head} (gallhr) (°F/hr} 

NAS20053 45 2.30/- 11.78/ - 0.50/ - 91 51 1.1 

NAS20083 75 2.76/- 14.14/- 0.60/ - 126 56 0.8 

NAS20123 110 2.76/ - 14.14/- 0.60/ - 158 56 1.2 

NAS20082 73 2.76/1 .84 14.14/9.42 0.60/0.40 226 158 0.8 

NAS20122 108 2.76/1.84 14.14/9.42 0.60/0.40 258 158 1.2 

NAS20124 108 2.76/1.84 14.14/9.42 0.60/0.40 282 182 1.2 

NOTES: • Based on 5 GPM flow rate. 
#Based on solar input of 140°F@ 2 GPM. Depending on model, backup heat recovery is calculated with either 

a 4500W heating element or a boiler with output of 180°F at 14 GPM. Potable water temperature rise is 77°F. 
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Dimensions ® ® ANOOF ~o~~n ;:?~~ 
1 

' ANODE 

HOT OUT 
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Figure 1: NAS20053, NAS20083, NAS20123 

Model A B c D E 

NAS20053 22" 48'.4'' 39%" 39%" 31 Y.!" 

NAS20083 24" 64" 57 ~ " 57~" 31 W' 

NAS20123 28" 65" 57%" 57%" 33%" 

NAS20082 24" 64" 57 'A! " 57 'A!" 49W' 

NAS20122 28" 65" 57%" 57%" 51 %" 

NAS20124 28" 65" 57%" 57%" 51 %" 

Application diagrams 

Single tank system with electric backup 
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Figure 2: NAS20082, NAS20122, NAS20124 

F G H I J 

16%" 6 W' n/a n/a n/a 

19X" 6~" 5" n/a n/a 

16X" 8%" 6 W' n/a n/a 

46~" 36W' 31 W' 19W' 6W' 

49W' 38%" 33%" 16X" 8%'' 

49 'Al " 38%" 33%" 16W' 8%" 

Single tank system with boiler backup 
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Project Summary 

ARRAY ORIENTATION: 
135° (True) 

ARRAY PITCH: 
45° angle 

Collectors to be mounted as 
shown in the elevation 
drawing to the left. 

System Performance Cost Incentives Net Cost 

Two Wagner Eco C20 
flat plate solar hot 
water collectors with 
solar storage tank for 
heating domestic hot 
water supply 

• Produce roughly 
11,592,000 Btu's of 
clean, renewable 
energy annually. 

• Offset roughly 4,906 
lbs. of C02 emissions 
annually. 

$10,700 
Installed 

-($3,210) 30% Federal $5,740 
Tax Credit 

-($1, 750) Rebate 
from Efficiency Maine 

Economic & Environmental Return on Investment 
This solar energy system uses a clean, renewable 'fuel' called sunshine. Because it displaces finite, polluting 
and increasingly expensive fossil fuel, the solar energy system is guaranteed to pay for itself through avoided 
costs. After you get all of your initial solar investment back, the system will continue to deliver a valuable 
household revenue stream for years to come. Every time energy costs go up, your financial return on 
investment improves proportionally. 

Plus, the system will be eliminating thousands of pounds of C02 emissions each year, delivering a powerful 
environmental benefit for you, your community and future generations. ReVision Energy's experienced team 
of certified solar professionals delivers the peace of mind that comes from knowing you have the most robust, 
reliable solar energy system available in northern New England. 

~ 
~ 

Geoff Sparrow 1 geoff@revisionenergy.com 1207-956-6059 2 



Major System Components 
Based on an evaluation of your domestic hot water demand and current water heating situation, ReVision 
Energy proposes a closed loop antifreeze solar hot water system, utilizing: 

• (2) Wagner EURO C20 AR flat plate solar thermal collectors with Sunarc solar glass. 

• (1) Caleffi 119G solar storage tank with electric element backup 

• (1) Wagner Euro Tric A Flush Mounting System 

• (1) Flowstar solar pump station by Stiebel Eltron; includes temp. gauge, flow meter, and PRV 

• (1) Stiebel Eltron SOM 6 plus Delta T controller with variable speed pump control 

• (1) Caleffi Series 251 Air Separator 

• (1) Caleffi Series 521 anti-scald mixing valve 

• (1) Solar Expansion Tank 

The system is designed for primary solar domestic water heating with seamless automatic backup from the 
electric element in the tank. 

System Operation 
Whenever the rooftop collectors are warmer than the water in the bottom of the storage tank, a differential 
temperature sensor automatically activates a solar circulating pump. Sun-heated antifreeze pumps up to the 
collectors, then down through a heat exchange coil located in the bottom of the storage tank. In the spring, 
summer and fall, the system will provide a significant fraction of your household's domestic hot water for 
showering, laundering, dishwashing, etc. 

This is a closed-loop system, meaning that the non-toxic propylene glycol antifreeze never comes in contact 
with the domestic water supply. In case of unusually high hot water demand, or an extended period of cloudy 
weather when there isn' t enough sun to heat the top of the tank to its set point, the back up electric element 
will take over. The integration of the solar hot water system and the backup element will ensure that you 
always have an ample supply of hot water. 

General System Diagram 

How Solar Hot Water Works 
1 - Sun heats solar thermal collectors 

2 - Differential temperature controller activates 
pump station, sending non-toxic antifreeze mix 
flowing through panels 

3 - Solar heated antifreeze mix passes through 
heat exchanger in tank, heating water supply_ 
Cycle continues as long as roof temperature is 10 
degrees warmer than temperature in tank 

4 - Solar heated water can be used for domestic 
hot water loads - showers, dishes, washing 
machines, etc. 

Automatic 'steamback' mode for overheat 
and seamless backup 

Geoff Sparrow 1 geoff@revisionenergy.com 1 207-956-6059 3 



absolute comfort 

Job Name: _____________ _ 

~=---------------
Submitted To: ____________ _ 

Submitted By:-----------

Unit Designation: ___________ _ 

Connected to ERLQ036: 
Norrinal purrp ESP (Heating) 7.34psi 

Norrinal purrp ESP (Cooling) 

~de Heat Excha~ : Volume 0.27gal 

Flow rate Mn/!Vru< 4.23/15.32 gpm 

Norrinal flow rate (Heating) 8.47gpm 
Norrinal flow rate (Cooling) 

Connected to ERLC¥)48: 
Norrinal purrp ESP (Heating) 5.48psi 
Norrinal purrp ESP (Cooling) 

~deHeat~ : Volume 0.27gal 

Flow rate Mn/!Vru< 4.23/15.32 gpm 
Norrinal flow rate (Heating) 10.59gpm 

Norrinal flow rate (Cooling) 

Connected to ERLQ054: 
Norrinal purrp ESP (Heating) 3.92 psi 
Norrinal purrp ESP (Cooling) 

~de Heat Ex~: Volume 0.27gal 

Flow rate Mn/IVIax 4.23/15.32 gpm 
Norrinal flow rate (Heating) 12.12gpm 

Norrinal flow rate (Cooling) 

Connected to all Outdoor units: 
Expansion Vessel Volume 2.64gal 

l'vtlx. water pressure 43.5 psi 

Pre Pressure 14.3 psi 

Water lnlet/o..rt:let Piping Connt. 1-1/4" IVIale BSP 

Total water volume 1.45gal 

Leaving Water Terrp (Heating) (59) 7?"13l"F* [(15) 25"'5Soq 

Leaving Water Terrp (Cooling) 

Refrigerant Connection - Gas side 5/~'00 (flare) 

- UquidSide 3/~'00 (flare) 
Plwrp: No. of speed 3 

•Back up heater operation betv.een 59""F(15"Q and 77"F(25"Q 

Power Supply: 
IVIain Pov.er (fed from outdoor unit) 208-230V/1Ph/60Hz 

Back-up Heater Pov.er Supply 208-230\1 /1Ph/60Hz 
Back-up heater capadty 6kW 

Mnirrum Grcuit Arrps (M:A) 28.6Arrps 
IVIaxirrum CNercurrent Protection (I\IOP) 30.0Arrps 

Unit Data: 
Dimensions (Hx\M<D) 36-5/16x 19-3/4x 14-7/32 

1231bs 

Submttal Data: Altherma Unit 
EKHBH054BA6VJU 

HYDROBOX HEATING ONLY 

Location: ________________ ~ 

~~=------------~ 
For: D ReferenceD Approval D Construction 

~e=---------------~ 

DAIKIN 
altherrna 

lntertek 

(502~ 

For further information about the installatton, please refer to the Installation and E~neerir'@ Guides 

Service & dearance Space Hvdrobox 

Standard Features: 
Parts wanranty Syears 
Urrited labor warranty 1year 

Options: 
BSP to NPT Connection Adaptor DACA-HM-1 

Daikin AC (Americas), Inc. • 1645 Wallace ~ve-&ite 110 • Carrollton, 1X 75006 
Ctlikin's products are subject to continuous irrpravements. Ctlikin reserves the right to rrrxiify prcx:Juct design, specifications and infarrratian in this 

data sheet IMthout notice and IMthout incurring any obligations 



Professional design, installation and service of renewable energy systems 

Oient: 
Lcx::ation: 
Date: 

Heating System Proposal 

John Gordon 
363 Deering Avenue, Portland, 1\/E 
May21, 2012 

System Overview 
To rreet the goals of energy effidency, oonvenienre, and a:ntort, and 'v'\O"king tOVI.ards a net 
zero building, ReVision Energy pr()JX)SeS installation of an air-sourre heat purp based heating 
system for 363 Deering Ave. neN oonstruction project. The heat pump's Hydrobox will be 
lcx::ated in the utility room and wll supply hot vvater to radiant tubing throughout the building. 
The outdoor unit wll be rrounted outside the building in a nutually agreeable lcx::ation. The 
system is designed to have rrultiple heating. The heating system design is based on a 70 
degree indoor set point terrperature. 

System Performance Cost 
Altherrra 030 Air Sourre • 7,60J kiiCMiatt hour annual $24,770 
I-leal: Purrp wth radiant energy oonsurrption for Installed 
distribution. heating 

Major Con1lOf1ents 
ReVision Energy wll provide the foll0'11.1ng rrajor corrponents: 

• 03ikin Altherrra indoor Hydrobox unit 
• 03ikin Altherrra outdoor unit 
• Radiant Tubing 
• Radiant distribution rranifold VIi fiCMt rreters and balanre valves 
• All purrps, valves, drains, air elininators, expansion tanks, them"orTEters, and other 

equiprrent required 

142 ~Street 
Portland. fvE 04103 
207-~-6342 www.revisiaeegy.(X)Ill 

91 \Nest Main Street 
Uberty, fvE 04949 

207-589-4171 



Professional design, installation and service of solar energy systerrs 

How He t Pumps Wor 

A "Heat Pump" is a mover of heat, utilizing the available rene\ able heat from 
the outs1de air. It works on the same prinCiple as a refrigerator, but m reverse ! 

Condenser 

Heat Source 

0 

91~Man __________________________________ ___ 

Uberty, 1VE 04949 

(207) 5894171 

Porl/and, 1VE 04103 

(207) 221-6342 

WNW.revisionenergy.cx:m 

Heat Distribution 

nercia/ Drive 
Exeter, /l#t 03833 

(003) 501-1822 



EURO C20 AR-M 
Flat Plate Collector 

Top Performance with Anti-Reflex Glass 

12 Years of Collector Engineering 

sunarc® anti-reflex glass with an ultrafine nano surface 

structure increases the light transmissivity from 91% to 96%. 

The energy output improves by 6 to 10%. 

• Selective vacuum coating of the absorber plate captures 

maximum solar heat and minimizes radiation losses. 

• The al l-copper absorber plate is ultrasonically welded to a 

double harp register. 

The 2.36 inch ofi nsulation at the back side minimizes heat 

losses and assures high temperatures. 

Vertical and horizontal installation either on-roof or free

standing using TRIC. 

Wagner&Co 

Highly transparent 
sunarc"--anti -reflex glass 

All -copper absorber plate 
with select1ve 

Mimmized 
heat losses 
with 2.36 mch 
insulat1on 

ultra -son ic welding 



Solar glass Anti-reflection glass 

100% 100% 

Nano structure 

Glass 

Nano structure 

91 % 96% 

Collector Performance Rating for Clear Day, Cat. C 

1,4 

1,2 

1,0 

0,8 

0,6 

EURO C20 AR-M 
.... ___ 1.15 kBTU/ft2 and day 

280 flat plate collectors with SRCC rating 
0,4 July 10, 2010 

0,2 

0,0 L....------------------
kBTU/ft2 and day 

i® 
SolarKeymark 

Wagner Solar Inc. 
48S Massachusetts Avenue, Suite 300 
Cambridge, MA 02139 

www.wagner-solar.com 
info_us@wagner-solar.com 
877-979-2463 

Perfection in Detail - Top Rating 

More Light Transmission for High Yields 

The special nano-structure on the inner and outer side of the 

sunarc® anti-reflection glass increases the light transmission from 

91 %to 96%. 
Depending on the situation, the increased transmission boosts the 

performance of the collector by up to 9 %! 

Absorber with Optimized Heat Transfer 

An ultrasonically welded full-plate absorber is the heart of the 

EURO C20 AR-M. The double harp absorber is made with a copper 

sheet using high selective coating and 10 riser pipes. 

Top Rating 

The EURO C20 AR-M has been tested and certified to SRCC OG 100 

standard. Thanks to its uncompromising design and quality, the 

collector rates at a top postion among the SRCC list . 

Fast Track Mounting for Lasting Installations 

The TRIC mounting systems made from corrosion resistant 

aluminium and stainless steel components stand for fast and reli

able collector racking on the roof. The pre-assembled racking 

systems allow safe and stable mounting on tilted and flat roof with 

practically every type of roofing. All bolts are accessible from 

above, thus enabling time effective installations. 

EURO C20 AR-M I Collector Specification 

Collector area 

Dimensions 

Casing 

Glass cover 

Absorber 

Rating* 

Gross area 28.1 sqft (2.61 m2) 

Aperture area 2S.4 sqft (2.36 m2 ) 

7'x4'x4.3" 
(2151 x 1215 x 11 0 mm, L x W x H) 

Aluminium frame with seamless s1de and 
2.36 mch back insulation 

0.16 inch solar safety glass with 
sunarce anti-reflection surface, • = 96% 

Full surface absorber w1th highly selective 
vacuum coating; a= 95 %; E = 5% 

SRCC OG 100 Collector Performance Rating: 
Clear Day, Category C: 32.4 kBTU/Day 

* SRCC Collector Certification Number: 
100-201 0035A 
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