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[Z¥ 2.1] IEA ECBCS Annex36 Retrofitting in Educational Buildings-Energy Concept
Adviser? T4

7h A& yx Adk A|Y T2

A 7YEZ9] Energy  Efficiency Improvement  Assistance  Scheme(EASe)&
NEA(National Environment Agency, 374 3)olA 35 FAst= ESCO A o= A
Z/7A4 Folo] 3]A} ¥ Energy Services Companies(o| U A ZHoF AE 7)o o3t
oAl ¥7t 2 oUA] && FAS A PAHYHE 55 v A A AHS 6

s (¢}
Woag W89 50074 AT A=Y

| Company shortlists ESCOs |

l

| ESCOs conduct preliminary walk-through audits |

Company submits application l
with copy of proposed contract .-—{ ESCOs submit initial proposals; Company selects ESCO |

|

| Approval granted Company signs contract with ESCO |

‘ 50% reimbursed }—.l ESCO conducts detailed energy audit |

ESC O submits final report with recommended
measures

i 30% reimbursed }—- l

Company selects recommended measures, prepares
implernentation schedule and signs contract
‘ 20% reimbursed s l

Company implements selected measures and
ESCO submits post implementation

END

[71¥] 2.2] EASe Process Flow
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Furopean High Quality Low Eneray| —poy, o QAdlE, 9AX, HERY, IYC
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=IHRX), HESE, PH=ZE, HEZRZL,
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NI CH ==
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[High Performance Buildings Database]

[72¥ 2.13] High Performance Buildings Database
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A5EY AA 27] SAdA AAL L e dyx Lvgd/dnwF 58 s
JrE = YRS oY) AT JuAsw F39.
<X 2.10> =2 CHet HOH/2t0l O &7 e & &
HNEAAE O E 29| 2 gt 2l 24
SRE e, FEFHAH], SHGC, &I
Back-of-the—-Envelope Energ'y Cent'er S IS MAUE FHUC  witu
Calculator of Wisconsin 7] a2, oe HE =

Energy Design A=E, H, FHAH|, X, &,
EDR Charrette Center ap=g
Intel ligent Ener JZE, Wegd, &, AUsxF, F§HE
BestFacade g & | _OHT:EE S5
Europe Hl, X S
Facade Design Tool LBNL, AX, HERH, &, FHAU, XY,
Univ. of Minnesota ASEE S
Window Selection Tool Efficient Windows AX, HESEZR(Re,ZY Y, ME/=E
Col laboration A=/DAHN)
&, &, HERE, HAY, K25
COMFEN / RESFEN LBNL /| bor = el
) X, HERE, BXCHH, =54, XS
Roof Saving Calculator ORNL, LBNL ;lkl o - NS
A x]. AE G HALE A L]A HA
Cool Roofs Toolkit Intelligent Energy Europe ﬁ I, Ae S, F&, Al &4t
=

Bl i side Economisor i META  Cooling losd met by A Side Economizor: IR

2EBEEEEEE

[Back—-of-the—Envelope Calculator]
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| " e XAl BE L oHE, 2E 28 Iz €
BUILD UP nte égfgte ereY 1001, HOIA AFC, HERE 227 U
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Labs for the 21 EPA. DOE Design 'lool, HOIOIES, Best Practice
century IHole s
Sustainable Facility GSA J=ee. HEIY, BIET =
Tool
Windows for . a N
. LBNL, Design Tool, &HIIOIE, RAJ|=, Case
High-Per formance . . -
. - Univ. of Minnesota |Study, Tools and Resources =
Commercial Buildings

Evaluate

[Z2¥ 2.15] Sustainability Facility Tool
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7h A=¢ 284 &9 Wwd

o AA7=FBMW)EY AL Aol =] % (DENA)S] 4 H A& &

“E3 oA (http://www.thema—energie.de)”= A AR, 18742 Wi} o
UAl e M MEs Ad AE 5 FE 9 olyxdeke #et F34< ARE A
F3til glew, DENAE Ed A& &3l Uz HeTHAE v ES A4

oA Aok Wy S JEE A

L

Der Heizenergieverbrauch Ihres Gebaudes Die Heizkosten Ihres Gebaudes

Vergleichswerte bundesweit Vergleichswerte bundesweit

So funktionierts: Berechnen Sie Ihren Vergleichswert, indem So funktioniert's: Berechnen Sie Inren Vergleichswert, indem
Sie den Heizenergieverbrauch (KWh) des gesamten Gebaudes Sie die Heizkosten (€) des gesamien Gebaudes (1) durch die
(1) durch die Gebaudefiache (m?) (2} teifen. Diesen Vergleichs- Gebaudefliche (m?) (2) teilen. Diesen Vergleichswert (3) kon-
wert (3) kinnen Sie in der unten stehenden Tabelle einordnen nen Sie in der unten stehenden Tabelle einordnen. Die Anga-
Die Angaben (1) und (2) entnehmen Sie Ihrer Heizkostenab- ben (1) und (2) entnehmen Sie Ihrer Heizkostenabrechnung
rechnung (Muster Seite 9) (Muster Seite 9)

() Hotzonergevartrauch O Hoizkosten

dosGotmucostm) [ @ Vergoctswert B R

© cobaudatachemy [ ] i @ copaudetachem) [

ton mit zeniraker Warmwasserberaiurg Zishen S
b.

z
Sl kain gestgnates Instrument
abaudefiact e
@ nm jergic irechnungsiahi 20101
niedrig mittel* erhont®
- 20| < 107-178 | 179-267

[@]] 100 20| <107 [@]] 00— 20| <o [ox-13m 13811820
B = sw| <o 10-169 | 170-2% B[ - w0 <8 | spa3m [1301-1820
] = BCN ] :

s01-1000 < % s | wae EOE 01-1000] <810 | 810-1210 | E241-1730
1000 < 92 215 | 157-2e0 [EESTT] >1000| <770 | 7,70-1160 [ 11611670

Vergleichswerte zu Heizenergieverbrauch,
Heizkosten und CO,-Emissionen
fiir das Abrechnungsjahr 2010

810-1270 | 1271-17,00 JES AL
x1- 50| <770 | 7m-1210 [1200-16,10 [STRY)

o171 | -2 [T
- sw| <9 a5 | -2 [JEEE

oo| <& - | w02 IR s01-1000| <730 | 730-1150 | 11.51-1540 ST
>1000( < 8 B-155 156-225 2225 >1000| < 700 700-1110 | 1L11-1450 EESEE

s ]
g
8
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o =]
g
8

<& - | 1520 R
<7 -1 | Moo RS
<7 EREN TR - 2

S1om| <7 now |- RSN

10 Fore S o osenises Reptacian

<000 [ om-1a20 [10.21 2100 [JEEET)
<850 | &a0-1340 | 13412050 EETE
1261-19.40 ST

Fermams [B]

12.11-18.70 [EFTA/]

(2% 2.16] dH] w1 2] (Heizspiegel)

9= CIBSE(The Chartered Institution Building Services Engineers)?] “Energy
Consumption Guide 19% Energy use in offices”ol A+ Facility ManagerS 93t 71
B eddA AR A7l E 47 F@ o AHFA A=l ekl dwbAl B¢
¢} Good practice?!l -5 ZEF=HQl AUAH LS AAlste] AEoA LvEHE HE

AAekx] Hrysial, a9 A e A 99 Fof 2 AT £ e AAYRE

°]
g AgFn Yo
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ENERGY CONSUMPTION GUIDE 1 g
Energy use in offices
Heating and hot water — gas or oil 0.95 1.81 0.87 1.66 0.97 1.78 0.97 1.81
Cooling 0.00 0.00 0.07 0.13 0.77 s Ual 1.05 2.05
Ndabd L Fans, pumps, controls 0.15 0.45 0.26 0.52 1.65 3.30 1.80 3.35
Wil Humidification (where fitted) 000 000 000 000 044 099 060 115
Lighting 1.05 1.72 143 247 1.48 297 145 3.00
W omce T Office equipment 0.90 135 1.30 TS 1.26 1.70 1.15 1.60
e Catering, gas 0.00 000 000 000 000 000 006 008
Catering, electricity 0.15 0.23 0.19 033 0.28 033 0.65 0.75
W OFFCE TYRES Other electricity 0.23 0.30 0.26 033 0.39 0.44 0.65 0.75
imnterd Computer room (where appropriate)  0.00  0.00 000 000 077 099 | 435 5.25
Total gas or oil 0.95 1.81 0.87 1.66 0.97 1.78 1.03 1.89
e Total electricity 248 405 351 553 7.04 1243 1170 17.90
fitee Total energy cost 343 | 586 438 | 719 | 801 | 1421 1273 | 1979
Unit costs:
Gas (p/kWh) 12 12 1.1 1:1 1.0 1.0 0.9 0.9
Electricity (p/kWh) 7.5 7S, 6.5 6.5 5.5 5.5 5.0 5.0
RS ST Table B2 Arnual energy costs (ECI) (&/m? of treated floor area)
BEST FRACTICE
PROGRAMME

[72¥ 2.17] CIBSE®] Energy Consumption Guide 19-Energy use in offices

o=+ old U= F9] Sustainable Energy Authority of Ireland (http://www.seai.ie)oll
/1= Building Energy Manager's Resource GuideE W23} Energy management
of tigk 7, T84, YA A Tlsel digt &S EFE. E3 Building
Benchmark Calculation®] <A1 & g7 H A%,

e Building Benchmark
ilding Benchmar

Aol dec ricity consumption  817,800kWh Description ypicaliGoodiprac ice R Nntes (=7
Annual heating i 335,400kWh Total of gas, o, LPG and coal usage B Overall Benchmark 445 Wh/m' 256 KWh/m'  R+W. X
Average electricity cost 7.0c/kWh Average including standing charges  C .
Average heating cost 20¢/kWh Average including standing charges D Potential for Improvement
Description Performance Saving  Action Notes Ref
suiding osa Electricity _Better than typical €16688 _ Some investigation required _(K-R*C1)/100 ¥
Heating __Better than good practice €0 No action required (R)CI00 7
Floor area measurement type * See Table 1 E Overall Better than typical €16688
Naturally ventilated cellular * Dm’ 95% 0" Measure xCF F
Naturally ventilated open plan o 959% o' Measure x CF G Summary
‘Air conditioned standard So0m 0% 290m Messurex CF m Some potential for improvement, but priority should be given to ather buildings with performance worse
Air conditioned prestige 1100m’ 85%  035m’  Measure x CF | than typical.
Total Floor Area 4200w — 375w FGeHel )
Table 1 Grossinternal area (GIA) Treated floor area (TFA)  Net lettable area (NLA)
Building Performance Indicator Area conversion Totalfloorarea  GlAlessunheated spaces  GIA less common
factors within the walls suchas plantrooms  areas & unheated spaces
'E‘ ty Pe’f°""““‘e Indicator 219kWh/m® Conversion Factor Conversion Factor 9% of GIA
Heating Performance Indicator 90kWh/m* B/J L oTFA toTEA
Overall Performance Indicator 309KkWh/m?* Kol M Naturally ventiaed celdar  95% 00 T
Naturally ventilated open plan___95% 100% 125%
Electricity Benchmarks . . Air conditioned standard 90% 100% 125%
Description Typical  GoodPractice  Notes Forconditioned prestigs 5 1005 T2
Naturally ventilated cellular Saikwh,/m’ 33kWh/m* N
Naturally ventilated open plan____ 85kWh/m’ Sakwh/m: o Key
:f’ “’":f:f“”z “‘“"Z’_”” ;igm: m ;;i :a:; m ; i The benchmarks are not sultable for assessing electrical heating performance
ir conditioned prestige m m .
Building Benchmark 259kWh/m’ TSSkWh/m' (PNEGOTHkPHQ)/) R " ;e;;a::;:m" ¢ measure of floor area are used,see Table 1
. iv A simple old style building with small individual offices
“"““""’ e Sttty i = v Tend to be larger than F with open floars and few individual offices
Naturally ventilated cellular 151kWh/m? 79kWh/m? s u f:r"g':;:’aj :f';lci”t"yypl';‘;';?r"‘;"“d
Naturally ventilated open plan___151kWh/m’ 79kWh/m T il Good practic figtne
Air conditioned standard 178kWh/m? S7IWh/m* 1 Y Coodpracicsfaune
Air conditioned prestige 210kWh/m’ 114Wh/m* v
Building Benchmark 186KWh/m® T0TWh/m (PS+GATH U)W

[l‘jé 2.18] Building Energy Manager’'s Resource Guide % Building Benchmark Calculation o A]
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nl= EERE(Energy Efficiency and Renewable Energy)ol = A% &9 2 Fx &
g w7 dEs wEste] AdE SR ws 2 A= E8AQ0 IS FEsa 9
.

I TR dEe dig 24 Jta wiEs Folv] fE 5 AT oA g2

b &g digk e gAES WAIE YU AAds vl P (The Department  of
Defence Building Energy Performance Manual, BEPM)S 27+3F, o] 7)o &= =H}R
AEY &4 7t2 WEs F017] A 5% A AE AUAds 875 ¥ o)
o] o
=]

Ut As dEANA e AmMdat RYE el i &S EFFetal

IEA(=A] oY A 7] +#+)= ECBCS(Energy Conservation in Building & Community
Systems)ell =& 323 @7, Ayt 5 oA H7te] Fo] o AE W oYy
A Al="I(HVAC, Alo], d=9uer da4gate A=d) A A5 2 JA43E
gt & JES HAH o2 Annex 40, commissioning of Building HVAC Systems
for Improved Energy Performances 7% 2 AAIE, A FA o digh 7ol =
2}2l (Initial/Retro-/Re-/On going), Stand-alone tool &< BEMS A A|¥ X2 EE}
Y9 AZEg o], BEMS A4 2 HAA gl A=l tig AnMY ZRAE AL

= AT

ot m

w3 [EAE H17)d, Ay 5 oy ke #Ho] sl ECBCS(Energy
Conservation in Building & Community Systems)ol Annex 47, Cost Effective
Commissioning of Existing and Low Energy Buildings= #A|A]. ©] Annex 47 %
' A AT FEE AT VIS H AdUA e EEH AE AnHY Z2A
2=(Flow Charts, Data Models) ¥ & /MY¢S 58502 3k 7] AHolYA 1dES A
My e 7S dEY 7%“]/‘4” 2 HA s} ks AAstaL glom Aw Y H|

€ B ol5 A¥E & T & £
() 71E A2 dvA A Ad/"HNMND =

Fd=o] TM22d M= 7€ &5 AdUA &S H7HE 93 energy audit THAINA 370

of deoly ¢l F4Ae AL .

H9] Annex46, Annex36, EPA-ED/NR & o & T JAtd oA A 7|Est ALY, =
JF Alz=" 3 AAS quUA] s H7F tools AAIBFIL Q&

flo Ho

Al
H.

oA

o 7 @A AAgiE " FpolEdl S Alwsta 5. (o, 7]
S 98 spol=glel 9 QlE el ~E A (Annexd6), 7 A
9%k A 2 @ AAY2E AT (ECS19)

L=,
KeX
=

o 2
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E E RG Energy Efficient Retrofit byl
n O of Government Buildings et ey

IT-Toolkit

for Energy Efficient Retrofit Measures

senerg | perfomance Rating |

Electronic Buiding

collect allimportant data (including building and HVAC components) during the building inspection | /o B0C oroe )

= - Operation
check the correct operation of your building ! and Mantenance Guide !
earn how to perform an effectve eergy audit and use supparting tool [ Eneray Audk Protocal|

review more than 70 examples of retrofitted buildings | Retroftt Case Studies |

learn from the database and screening results of more than 400 retrofit measures ‘ Sy Consenaten ‘

Energy Efficency
Calculator for
ulding Retroft

develop an energy efficient retrofit concept for your building

learn how

oy

Financel Spreadsheet
for EP Contracts

et \

Gmde fnr ESCD ‘
study pastESCO projects | ESCO Case Studies |

any questions | Tnfo and Contact

[(2™ 2.19] Tool-kit > Performance Rating 3}#

[EA(=FA] oY A7] 7)==  ECBCS(Energy Conservation in  Building &
Community Systems)2] Annex 36°] Retrofiting in FEducational Buildings -
Energy Concept Adviser for Technical Retrofit Measurestl= A& o2 i}
A, A= 5o w7HEY Fo] dtell w8 HdE9 AAAQA retrofits: g

€A W, A B2 28 whEe] Alwsta e

» REDUCE =5

Retroﬂttlng in Educational Buildings

ENERGY CONCEPT ADVISER

for Technical Retrofit Measures

obtain recommendations for specific problems in your building

Case Studies
study more than 30 retrofitted buildings and retrofit es i &
Retrofit Measures

compare your building's consumption to national data
develop an energy efficient retrofit concept for your building
programs and methods to analyse your building performance m
any questions

[1¥ 2.20] ENERGY CONCEPT ADVISER & 34

vl=2] LBNL (Lawrence Berkeley National Laboratory)olAl+= 2005d, U.S.
Calarch 2.1: California building energy reference tool®] Z =213 7§ o] tool
A8 1ES] YA AEEFS FAS X9 gE dEEY Hlustd, Y A=

AUA & FES 4 FAT & A=S HGE



o]

A7 Al Aol Bite
el welFe A
2% A% Aol 5

o] o] 7

=9 A4y
°]-&

Benchmarking tool&

t]ﬁLu.'l‘ml’cuimml Energy Use Distributions
Whale Building Energy Use

-

@
e85 g RER

fious Bulding

|
ol I

Eﬂﬂﬂﬂ‘la#ﬂk.ﬂ_ﬂlgj
Whiok Bullding Ensmy Use Inenaity (k8o sephi-v)

L)

Your whole building EUL is

47 kBwAEyr, which s

| o  hdgher than 33 % of

compazison baildings shown,

I
E E.' | Summary
= it kR ﬂ'-hr

[2¥ 2.21] CALARCH output 34

319 energy saving trust= AFA}

7] ¢1&l Home energy Checké}:=

energy saving trust’

Home / Inyourhome / Home Energy Check

Register to Save your details
Register with the Home Energy Check to save your details and return at a later date

Home Energy Check

/I:\ Suggest Improvements to my home

*.J Calculate to improve | gill saving

Improvement packages

mag oA AEHE MY

Auste &

g ==

~ | Budget limit £:0,000 -

Ta see how you can improve your home, first choose your improvement priorities above. You may want to
achieve the biggest possible bill saving, reduce yeur carbon emissions or improve your Energy Performance

Certificate Banding (EPC Rating).

Then tell us how much meney you've got to spend and click on “Build Measures”

You can choose between packages of measures to improve your home below, by clicking on the option tabs

Click here lo register!

Potential savings

based on the information you have provided
about your home, our experiences of similar
properties and our recommended
improvements we estimate that you could
save:

Bill saving £9 per annum
Cptimum package CO; Saving 27 KG COz per
annum
| Type Description | Cost Old EFC Band ©
ﬁ Glazing et sty New EPC Band C «
cost £1954
Downioad PDF report Back to My resalts

Download report

Download a PDF of these measures for
review

Download PDF report

[71¥ 2.22] Home Energy Check thobA|A] s}
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d=re] CIBSE+ Energy Consumption Guide 19, Energy use in officesE #|A| 3}l
5 S AE YA (Facility Manager)E 913 A3 A|&Fsti A58 AES] o
gL 35 T tesAs dEa, SuE de =X E A ]‘-’-—'—v = aksl

= A7 F 89 AMFA AE gig 2 Ay ABE AL AE oA 4
A ooq Hrh 5l get 9@ A AR A A AE AlEste] dE oA AW
> < AFs F7F A o] &EH = HeolHE MY Ay A71/7
QS 9]€. Annual delivered energy consumption(kWh/m2), Annual energy
cost, Annual emission of CO2E& Z}7} WIAAFTE o] &slo] L& & wxntad A

5 FF(good &L typica)S AA/M T = AL

o[:o 1.:1[0

w3k dare] CIBSE (Chartered Institution of Building Services engineers)i=
TM22, Energy Assessment and Reporting  Methodology - Office
Assessment Method (EARM-OAM)E 7l

ol duA AHEF (5AH)S HIEoR V& AEY duyA Hes Hrtste UH

2 azEdel(RArhE AT,

A7} 2 2] National University of Singaporet™ e-Energyele= 55 7I
S AES dde=z QoA duyA] &35S AT = JdEE g1

A FARE AEFE F AEE St databaseE: TEst=d AHEEL

rE
&
[
Lo
<
—
—
—~

echnical research centre:= X UE /34 ® (metered) dlolE A%
2 BAS 2 YstE KULUSE Z2 088 7
MARCHS =&517] 3 AE F 2 AAZ2E A F(ECS19)

The noma | use Of N.‘.U(choose the language from Other-menu, more information: http://iwww.vit.filkulu)

+ KULU Consumptionmonitor

1. Choose the object of monitoring Epeny beer Feading Gisph Hspon Oter Help
(Building. Group of Buildings. Factory etc.)

= b R /Wmm VTT OFFIGE HOUSE e T—
Open the list of objects by clicking the field. Meter w o b

) : [ s
Choose the object from the list. If needed scroll e e R |
the list of objects. 310393 465770 44488.00  1435.10] | [0
130, 45 155.00 39 /84.00 132613 25000 4= H - =
/ 1.05.93 45 620,00 37 200,00 1200.00 20000 -
. 30.06.33 46 076.30 36 504.00 1216.60 45000
2. Choose the meter 01.08.93 16 572,50 009600 125300 | |ygu B
= p: o o = 31.08.93 46 767.40 15 192.00 50640 = N
Qpen the list of meters and click the meter WS e 1eo0ce szl || Vi i
from the list. 01113 47 497,25 43680,00  1386,00 R e
30.11.33 48 090,00 4342000 149724
131.12.93 48 618,50 46 280,00 143290 Cons. 94 Diff.
3. Give the date for 1'eading 41.01.94 49 201,10 A6 608,00 160348 96 0000 136775
28 02.94 49722.70 41726.00 143029 41 72800 120800
The lowest row in the form is for updating ;; :i :: zs ig;g: :: :;;E: :3;;3; 500 59440)
gy i T X .1 A 31 60600 -8176.00
Click the dé.]FE ﬁ_eld so that ll}e frames will e S T e L
become dark. Give the date in the form 130.05.34 5110530 20520,00 £84.00 o
dd.mm.yy. or use F12. It brings current date 31.07.94 51 379,00 15 496,00 299,67 EaEn 23340)
from PC's calendar or the date once given. 310834 L Ll Treaanie Sradl =l 17 840,00 1395,00)
= - g o5 o i ¥k 130.09.94 51887.00 22 800.00 760.00 22 00,00 B 032,00|
Tripble clicking gives you the calendar. P 0.84 5222200 27 200,00 s'n.az‘v 270000 -1511500)
4. Give the meter reading - \ ] N
< Coelf o E 1
Go by mouse or [=] -key to the next field = =

and give the reading. Separate the decimals

by the comma character (,). 5. Look at the results of monitoring (consumptions)

Push Enter: The programme puts the given data as a new row in the form

You can also give directly the consumption - "
g 5 D and calculates the values for absolute and daily consumption (colunms).

(outputs, amount of users etc.). In this case
leave the reading field empty and put into

Based on the reading period consumptions for the calendar months
the Sp-field (Special) character K.

will be calculated (icl. corrections) and displayed in the table and graph.

From the Graph-menu choose yearly/monthly/daily and graphtype.

Compare consumptions with respective previous ones and clear the reasons

for v ananons Click the date in the form to move between years or months
dai hs). C d paste data to excel if needed.

By clicking any date-field (row) in the form
and pressing CTRL+D you can delete the
whole row (wrong values for mstance).

[2¥ 2.23] KULU Z2 7138 (VTT Technical research centre)
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4] IE(nternational Energy) 7]3%<2 20034, 7] FA4E& AZ % 7|& 1§
TAE HA=E9 duyA AHAe Hr7F 2 JdF AdS 93l EPA-ED (for
residential) / EPA-NR (for non-residential)gt+= %7} T2 13 &

Policy makers Consultants

- Booklet describing the EPA-NR
Survey: National context in MS method

Checklist for an intake interview

Mational reports on pilot projects Inapection pe ol

EPA-NR software and BesTest

Overall report on pilot projects Report: functional specifications
of the software

Application strategies for the EPA-NR method
]
Brochures [ general and thematic)

(29 2.24] Policy maker$} Consultants % ¥ $ (EPA-NR)

|Steps in the process | [Tools to suppott the process |

Intake interview Intake of client
Tools: Intake procedure description and intake form

Data acquistion Acquiring information about the building
Tool: Inspection protocol

Calculation / analyses Determine current energy peformance
Determine energy saving measures

Calculate effect of measures v
Tool: Software
Report resuits Prepare energy performance certiicate 'r
Present results to the client

[19 225] =242 (EPA-NR, <)

(th =7k A=el| A JE dolefuo]x (A& A T 3

P
N

n=ro] CEUSOIA &= 7] AES ouUA &8 DB 75 3, 1dE9 dyx e
Al EG Ol BACIEDE 28007 i) 2 AR BEYUEFY AlxE Ax o
71ZF HolH 24 (2= 5007 t7d) 55 &3 DBE +53d

= ¥5 ZE2Alx A H7Hassessment) @A A benchmark-§ 0.2 #|A]/
. (W59 Calarche] 4%, CEUS? ZA3}E sFAES] o x| 4n]
213 benchmark$° 2 &)

b

=

2
o Hy

o g e

ol
N
—_
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r

Lo

“‘""“"’T i .
Home Overview Key Terms About Us

“ICalifornia:Commercial End-use Survey

Sector Annual Summary Statistics Download "Limited Statewide - All Commercial” Workbook
PGRE
Building Type T
s El
Il Of > .
All Office =] EE‘E'E?E E"lgg“ End-use Energy End-use _.m',ig%ent Connected Annual
Fuel E Floor Stock Intensity Energy = o 3 Energy
nd Use Floor Indices D ks 4 Peak Load
& vk || Distribution (KWhJ Distribution fwats? Usage
Gas =] Stock (KWh/ ) Segment FS/ %) Load (walts/SF) (GWh)
= (kSgFt) || EUFS/ i i e (watts/SF)
Year) ki
Results _ (@) (b) (a%b) _
r— = Heating|[ 2,037 405 0.5 414 0.22] 1.§] 0.15][  417.06 SFIkB 1,087
Cooling|[ 3,374.531 297 626 2.04) 14.9 1.18][  519.44 SFon 10,017
Ventilation][ 3.697.217] 2.1§] 751 1.63) 11.9 0.32] 0.58 8,000]
Display Charts J Water Heating][2.247 021 0.27] 457 0.12 0.9 0.03)] 021 11
Cooking|[ 4,501,298 067 915 0.57 47] 0.12] 0.80 2,805
Warkbook Documentation Refrigeration] 4,543,497] 1.94) 944 1.83) 134 0.26] 249 9,014)f
Exterior Lighing][ 4.407,150 0.8 896 0.8 5.9] 0.20]| 0.26 3,916
2 Download i Interior Lighting|[ 4,915,027 3.927] 99 9 342 287 078 1.06 19,265/
Limited Statewide - All Commercial e e e
Warkbook Office Equipment][ 4,830,543 0.99 984 0.97 71 0.19]] 0.79 4,782
Miscellaneous|[ 4,491,354] 0.87] 913 0.20] 5.3 D.15| 1.45 3,924
Process|[ 106818 1.91 22 0.04] 03] 001 0.03 2041
Motors|[ 2,838 736 0.99 577 0.57] 42| 012] 067 2811
Air Compressor][ 1,801.858] 0.3 366 013 1.0] 0.03] 0:14] [ZH |
Segment Total|[ 4,920,114 - - 13.63] 100.0] 3.08] BT |

[7218 2.26] CEUS (California Commercial End-Use Survey)

U.S. EIA(Energy Information Administration)= EIA CBECS (Commercial
Building Energy Consumption Survey)& &3 DBE 3.
ol M=o FHE AE AuUA AMEAIEA, FYE dES oYX An g H

Soll A3 7124 A 9 ouA 26 #E 54 33 JEE A

ol

13
.

Figure 1. Fuels and Energy End Uses in Large Hospital Buildings, 2007

number of buildings
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[L% 2.27] EIA CBECS &7 A5 <A

9 =r°] Sustainable Energy Authority of Irelande= A &71s3F AFS|ES 93k o
Uz Gz, 7, 488 Feslr] 98l saei (Sustainable Energy Authority of
Ireland) ©]&9] 7]</7Fe] =22l DBE Al <.

Has A A F oA, A7)/ EH/GD/ AR BT A /71 7] Foll tg Tipss Al
Alskal Sl

= .
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| Home | AboutUs | ContactUs™| Careers | Sitemap | W Follow @seal_ie [f Follow .n

2
SUSTAINABLE
ENERGY AUTHORITY Playing a leading role in transforming Irefand into a society

OF IRELAND based on sustainable energy structures, technologies and practices.

YOUR HOME YOUR BUSINESS YOUR SCHOOL YOUR COMMUNITY

Energy Saving Fuel Cost Comparisons

Lighting Downloads

Appliances & Labelling Power of One Street

»Building Energy

Heat Your Home For Less FAQ Rating Statistics o
SEAI Energy Policy Statistical
Support Unit

Getting Around Games Zone

Free Home Energy
Manager App

Download Now

Grants Available

1Free I-lome Energy
Manager App Business Energy C
Savings

' Follow @SEAI_IE on Twitter
€28 million in energy savings securing Irish jobs »

@SEAL e about 14 hours ago A

= Have you got an energy product or service?
VIEWALL NEWS | RSSFEED R Why not, exhibit at @SEAI_ie #EnergyShow

along with other market leaders. See

@SEAL ie about 18 hours ago
Cambridge-based developer Senfec unveils
tiny sensor to provida feal-time energy use for
domestic appliances. See ow ly/gMQGW

[2¥ 2.28] saei (Sustainable Energy Authority of Ireland)

d=9] Energy Saving Trust: 9= Feo oyxa&d #3 ArE F3s
Tz &&A5 (HEED, Homes Energy Efficiency Database)E& &3
AL AE oAUuAEA DB A& (F= FA °F 50%°] thg A x). HEED Online
S 53 559 AFE Aol Al HEEDOIA X3l dlolEo] sk dAXES A5t
w3k Local authority funding guideX®= #|-&.

HgFgdd 2 dd 58 T3 FH dUx g8 Ax ¢ duxag AFA

=
(EPC, Energy Performance Certificate) & AR E 387 % 3

_70_



How to use the database:

You can search this database using either the keywords search which will show a range funds which
feature this keyword. Or by selecting criteria from the three options below ‘eligible region’, ‘eligible
organisation’ and ‘funding required for'. The more options you select, the more refined the search will
be.

Click on the name of the fund to access the full record showing the details of the funding source.

Find a fund

Search (keywords) [
Categories Select all categories | Deselect all categories

Eligible Country

Energy efficiency
Funding required for Renewable energy
Decentralised energy
Transport
Select all | Deselect all

Eligible Organisation Select all | Deselect all
Community Group Housing association Local authority
Mot for Profit / Charity Parish council Tenants and residents group

Individual

[2¥ 2.29] HEED (Homes Energy Efficiency Database)

thema energie

Startseife  Ubersicht Impressum  Uer Thema Energie  Angebote fir Untemehmen  Kontaki  Dafenschutzerkiarung letzte Anderung: 15.012013

| Wegweiser Energie

- Artikel speziell fur m
Heizung & Warmiasser ILE" Zielgenau — umfassend - unabhangig.
HEGHR EAFO0ptifol ot T Unsere Datenbark bietet lnnen eine Auswahl T
Auto & Verkenr I, breitgefacherter Informationsangebote, uber 16.000
i <rm i Berater sowie alle

- = Bund, Landern, Kommunen und Energieversorgem = Informationen fur das
Energie im Uberblick [ Hier werden Sie garantiert fundig Anmelden und Anlegen von
- Angeboten in der Datenbank

“Wegweiser Energie”. >

Informationen | personicne Beratung | Forderungen’ | Anbieter-Login
Unser Partner
Lassen Sie sich weiterfhrende Informationen zu folgenden Themen anzeigen:
© strom ©) Heizung & Heizen = DerBINE

Informationsdienst 7

Gefordertdurch; () Bauen & Modemnisieren ©) Auto & Verkehr
© Energie erzeugen ©) Energie allgemein S
| i = = und Wissenstransfer aus der
i Witschaft Energieforschung in die

Forderkompass Energie - Eine
BINE-Datenbanic » ist Basis
aufgrund eines Beschlusses r die Online-

des Deutschen Bundestages e e neees

roOER ¥ 2um Seitsnanfang & Wegweisers Energle.
Seits drucken & © GmbH (dena)
Nutzunashinweis

[1¥ 2.30] &Y thema energie <& 34

Ao AA7EEBMWID/AWo A H(DENA)E thema energieS %3

AU Aol gk 2hadst g g ARE AT A5

AN A, E&2 G oyA de NS AT A= R Ad

ZF5tH 0 ARE AF3. AFA%E, Evaluation Tool, TFPiZ 213 5 thE A
2" o] AAE el Pk tdgk A = Frr B2 A
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AQAzEe] 2o AN D & @ ABAA (] Emn/2 e D)

=9

Hl= DOE® ASHRAE+ v dd 1= #3885 A 22 Retrofit GAINA dUA &
A7rst7] 913k A A 7bol =<l AERG(Advanced Energy Retrofit Guide Series)E 7i
W Bk 9ls

=

<3E 212> m| =] A YA /ags AE AA7tol= Al =3

= [}
04 x| HEosH Ab S
P = = .
HE A=2/E Topic CHAS e
Advanced Energy Building Analysis,
Retrofit Guide for Office Per formance, and Owners: Financiers
Office Buildings Monitoring; and Marketers;
Daylighting: Energy Architects, 2011.
Mercantile (Retail Eff|§|en§y; Heatmg, Englneers., and. C.M: 8,
Advanced Energy . Ventilation, and Air |Occupants; Facility| PNNL
. . Other Than Mall); L i
Retrofit Guide for . Conditioning; Managers;
. o Mercantile (Enclosed SR A
Retail Buildings . Lighting; Utilities;
and Strip Malls) . .
Miscel laneous Electric Government
Loads; O8M; Envelope

n= LBNLAA = HFAE 7
Benchmarking Tool® EnergylQZ 7 U= #exp, AEF A57F 2
A#YJo]Eo] Benchmarking ZA3=E b

g JUE ST F U=EH
3}l action plan Pl Ego] HiE ogALZA AW AHE T AFstar ¢

3k “Action-Oriented”  Energy
of

-
i)
of. b o

LOGOUT | MYINFO | ABOUT | HELP.

Etergyio T

ACTION-ORIENTED ENERGY BENCHMARKING

R T

aaaaaaa

What's your building's EnergylQ?

EnergylQ is an action-oriented benchmarking tool for non-
residential buildings. Energy managers, building owners,
architects and engineers use it to:

A o I
2 20 °

a5 2\
+/ Identify energy efficiency opportunities o 2002 2003
+/ Save money

+/ Reduce carbon emissions o act

[2¥ 2.31] Energy 1Q

Annex 46 "Holistic Assessment Tool-kit on Energy Efficient Retrofit Measures

for Government Buildings”®] -5, A7 He© T30 EMFTAE)9 Retrofit/z] &

@eo] Ge oA Z2As 9 A9 TOOLS Awsts Aoz sadaso

A GAAAET 9 toledkel AT, HAAZEE JuAT Ao Souket A A,
=
|

2
HEAA AZAGA AFL Fal AUA D% Pmdy Yol

EULI RS- S

L=,
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A
DB, A% €9 % #A# slol=, 71E AFE x4
S A

of B A3 7w o

Rdy AFANY A, 71E ASE fREES 9 duAEs A7), ESCO
FAE 7lol=, Fa1AQ g Ry ALY-S 9%k Best Practice 7Fel=ghel, AR
Al2~"l IT-Toolkit "ENERGO” &9 7|& A&

T rdge 98 4n Ad Ax

g 7lso] MEE A

En ERGO Energy Efficient Retrofit "'Em"%%‘;g%z R et?g ﬂt Ad v!sg r

of Government Buildings

Actual State Standard renovation

IT-Toolkit

Cick on 2 Flag i continue. for Energy Efficient Retrofit Measures 2 isding e pe according te Minergie-standard:
e B —
and (celling). ofa wvelilation system with heat recovery,

= O+ LB = o = ket

[19 2.32] &&/FA0% A aestE 93 ARA 2 Al

AEo H|Fo] ofF =& Ho|Bg FAAE W F
2 3 7]¥ 7=E Retrofit/Remodeling <4
. HEAd A4 FAEZA BRITA in

¥ dnags paE 4% stolmekel, JRALE, oYy Zead, AN
O wE Zeod, s o ms Zeoad g 2 a4 E A%

2 3 ASAe gde] 3 Uk ol

(il
flo
=4
o
o

343 BRITA in PuBs® 31}¢l Demohouse ZEAEQS AL 7]& A=E =4
grdaol 2 7|F(minimum standards)S 7fEsla, 7€ A5 =4 grde
< TRe7] s gAAAR =T Y, AefFr] A AA VEdASsE S48 E
Adstr] g Fr1A #el AAY = VIS A5E A RYYH % BdHE AH
A ARAT 2 WSS GRS 5 e FVAJ] AFYAA AA F5, YA
AHFS 30% ol AT F e T1=4 47 21 Z(implement  and

gl H
demonstrate), 54 B REY S F3 4o dE& AL 7 e oEAA AW

Moo= JNEE vl
= BRE9IA 73l T-Zero(Towards Zero Emissions Refurbishment Options)+=
NEFYS DU To g Ast= v E/AFE S g rdy Wors A A7 §8)
o o5 Zol #PS T4

- a2dE rdd 7le ¥y JE A (Information Center) @ 7H&, 1e{ALa)

- A ALY (Case Studies) : 3771 AHALY A A 2 At ojst DB3}

- QA AAA Y = W (Compare Options): F8 EA il M9 So weE A

13
=
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et AlA

JALA A A P T Biggest CO2 Saving /Fastest Payback / Best long term value
/ Highest energy rating / Largest bill saving % 57] #HNA HZ A4S A8
o ZF 9o el A B 7he HY el wE FAS FEEe] AAs S

5 tannes

onnes (45%)

Fastest payback onnes (45%)

Biggest COZ saving

annes (45%)

3 tonnes (47%)

Best long term walue

T Y oy
i i by

Remove Largest bill sawing

3 tonnes (48%)

0.00 1.00 .00 3.00 4.00 S.00 6.00
Tonnes CO2

are estimates and will vary depending on the type of produ

a

you pl andits

g
g
B Remoe Highest rating
F
g
urchase
orton

gistered T-ZERO user you will be able to download a detailed information repart en each home

[(29 2.33] Towards Zero Emissions Refurbishment Options

of o] ZeJolA= 7E =5 AFE Retrofit/E Ay A oA ZA/An]/7]

o 2 @ oA AAAAR AT AFUAE BRIA e

ugtomH, WA AZEL A Aoz A A AwA w9
3}

7h e x4

38 A9 Intelligent Europe BUILD UP (http://www.buildup.eu) JAIo]E
Mk A2 g AFYAeld x9S B3 dE AE7h AAA 2 ANE
ste] oAl & < R3S, AE dUA AH dd &S Al
2 A &2 o of A T, olF F3 FH AY d=9 duyA

= =
g3 A 4 A4 AH, F, 7 AHEHE Agetn FHEgs 502 3

re
T A T

o
r? 2
r
A
AN

rede AE duUA Z&3 B#d FHAT AE AHYE TRHFE EE AOJE
(The European portal for energy efficiency in buildings)

- AEAUA &Y AHH 7w2(News), FAHEvents), &%= (Publications), & 21
(Blogs), 714 E](Communities), AF#l(Cases), ## # = (Links), (Tools) 5 & 8
7HA Ao R g He tdFd AR AlE

- %A & 7HBuilding Professional), & & 7|3 (Public Authority), A% %2 454}
(Building Owner or Tenant)® J&3te] A X A&

- st 7 2 A A whEo R FF, Wz FE9] Toolkit, 7hol =gkl oS

—

d
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Register | Login | About Hm

| s I

o0
BUILD UPa"

energy solutions

for better buildings Financing ~ Country Facts

Home News Events  Pubiications Links Cases  Tools People 'e‘ Communities

Welcome to BUILD
UP, the European
web portal for energy
efficiency in buildings.
As you know,
buildings account for  Giinther
40 % of Europe's Oettinger

Discover in BUILD UP:
Iam a BUILDING
PROFESSIONAL ' Realised case studies and software tools ...

Energy efficiency related events in your country and
across Europe..

| work for a PUBLIC [l Too News from all aver Europe. .. energy use and a EU
AUTHORITY ) o third of its Commissioner
Publications on energy efficiency in buildings and
relevant legislation. greenhouse gas for Energy

emissions. If we want to transform
our society into an energy efficient
and decarbonised one. energy-
intelligent buildings will play a vital
role. Therefore | appreciate a lot this
p where policy makers,
building professionals and building
occupants can get together. | would
like to encourage all of you to share
your valuable knowledge on how to
reduce energy consumption in
buildings. Let us work together
towards cleaner and more energy
intefigent buildings for the future

| am a BULOING

OWNER or a TENANT

HIGHLIGHTED CASE .
Olbersdorf: Comprehensive refurbishment ofa =
school listed as a historic monument

A model project for the research fopic of “Energy-efficient schools™ The school in

Olpersderf provides an example of a successful compromise between historic
conservation and energy-based ..

Submitted by Heike Erhom-Kluttig (Fraunhofer Insfifule for Building Physics) | 3911 visils

[z2¥ 2.34] BUILD UP (http://www.buildup.eu)

u] = 9] Sl gl oy Aol Y 33 (ASID) & USGBC+= REGREEN
= YA EE QY TR AE AEASLZEE =4 7|Ee A8 Jbe oRE F

Fee] a9 udys) dan 4ns ATt £ TUE
- Fe ad gedge dd Vs Hxe FEH ws ZRadoR wE olueol

t]2Fo] & 3] (American Society of Interior Designers)®t v 1@ <] 3]
(USGBC)7} &% M

- duA B&H A7 AUsAd 21s & WA A grdkds F e 2
glgjojtztol v, A7 Alda, Aleal, AxzdqA, z24E

dow 3

- 2007 REGREEN 7}ol= 7¥kS Alz2Fo 2 200819 REGREEN Xd Q=

o
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- REGREEN Residential Remodeling Guidelines : 58 @298 7}o] =(pdf)

- REGREEN Strategy Generator(Green My Project Tool) : #|&Eds #Ad A
(Strategies) S ZHH ]2 HEste] A 2E& F I=EH A

- gt adge Ay Al gk Case Study 2 F9¥ sample Al

A 2] Green Product Checklist, REGREEN Home Assessment Form

- REGREEN Trained certificate : 9 ¥ 2|®xdyg wf T2 A3 (F8),

2F
=

as!

o

WEE o] AE7te fAolEd FE8te $H Tt
- Green Resources : <849 22 A &E753% A5E AW} A55S
=)

gelsto] AlErol =, AAZ2E, ¥ gAIE §)

0

REGREEN

WELCOME

GREEN MY PROJECT T00L .
(=)

¥ VIEW MORE GREEN RESOURCES > VIEW ALL CASE STUDIES

[1¥ 2.35] REGREEN GREEN MY PROJECT TOOL

=9 Institute for Sustainability+ Institute for Sustainability
(http://insituteforsustainabilitiy.co.uk) UAFO]EZ 7 o2 Ea AAZ,
@4 Holm, ANHoE ALAsH wA

& JHEas] 9ls

N
S
T
o
-
U

ul

’ =
HAAQl "R ZgAES Fx W zZtE xg gl g

==

)

o] Al 9 7bE % best practice &
2 W 3. w3 Green Retrofit Al o] FHES & A4 ZRAE HA Ay
Z 58 dojd F83 AHES 28AS Fa g Aol AlFsth

A&7t s =A 2 ARFYEH 752 A3 242 A% H 3 Institute for
Sustainability 7} <+ < 3} = BOB(Building Opportunities for Business) ¥ 8

- 2H(Arup, Kinspan, SIEMENS, IBM, GE), ¥ (University College London, Imperial
College London), ¢9(National Physical Laboratory) % 197] 7|3# o2 A" 93]
- FLASH(Facilitation, Learning and Sharing), FLASH+, MME(Measurement

Monitoring Evaluation), SusCon(Sustainable Construction Academy) & 2% %

W TR2IaYFER
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- t}k3l Retrofit Guide 71

» F8 X% ARl E)
— Building Opportunities for Business: Low Carbon Domestic Retrofit Guides
- Guide to Building Performance Evaluation
- Best practice guidance for successful SME(small and medium-sized
enterprises) engagement
- Retrofit project team perspectives summary guides: working with residents,
retrofit delivery, retrofit strategies, and mechanical and electrical systems
integration

- Occupant centred retrofit: engagement and communication guide and full post

occupancy interview analysis guide

3 6 B 10
o cawcarin Obad
o

Key Findings: Analysis of 2 selection of Relrafit for the Fulure projects

[F—— OB Kaowteds bk > Rttt G > 01 Inioducin > 11 A1

1.1 A £500 billion opportunity

[29 2.36] Institute for Sustainability
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EU°l A= EPE % 107} 7]¥°] Train Rebuildel= YAo]EE 7dket EU =7} 7]
= A5 quUA HAe FFE HHoRE ¥ % Uit AE AFAelA XA A
2 A At YA &Y AE ARNTIAE AAA T = AP #HSY T

= Training for Rebuilding Europe
- W2 YguY FAE AFES WA RE oyA &Y AEY AHAE AF
71—3— Ade =dstel 12 AZL wrm, AFH0E f9 A9 FE 2F
1 o B

H
AEANA A 2 g 49 Hokthe widest possible deployment)<

- Intelligent Europe X213l X9¥Y& wWo} European Partners for the
Environment, ARENE Ile-de-France, Regional Environmental Center for Central
and Eastern Europe, The Architects Council of Europe Services, International
Union of Property Owners 5 107 7]3o] Zrejsle] 7jdt

- ZPE71zE 2 v]8 0 2010. 12, 10 - 2012. 12. 10 (2\d), 2,190,734€ (¢F 33491 ¢)

" F8 ¥ AR
- dyA g3 ARTHAE ATV SR vdd A A
e dERds AT 5§ "AYUS 9AE A7 5)
- frE W =7hE olvA BE A2 9 7]A], AbE AR A
- 20200 7HA41 CO2 vl&= & 20% Az R A AUA AFEF 20%E
A, ArEES] 4 TS 9% 4% AFAdE dPsta 2 AaE vges
E]

AR A B FAAA77] A% Jide] 2RO

IS
e
=
X

ol

TRAINREBUILD = o — -

Training for Rebullding Europe I
i fs rmcéion ou cin cwrioad TRANREBUILD reault, & wi be updated reguiody. S

[ [ S, sy

Description

rriewees used far the Sury

Survey Findings Repert To better understand the scop= and abjectives of the Tralning Heeds 3
Ay thet which

Property Cwners

Retrofitting buildings, training and improved skills, and financing energy File

efficiency in bulldings Toolkit - UK sdagtstion

[729 2.37] Train Rebuild Aol E9] A5 H7} 23 std

heet
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(1}) GUIDE

"=re]  EPA, DOECIAM = wl=r Al oluA] AME 5 18%E GdAIAE o] vt
A71ell, A el vE A3t oy deks w7 Y e dadol= vy

[e)

7Rt

- Fo oxg AR
- dadel= AR #e, fdadol=e] dAA A, dE dd A, 2A 3 dE
= A4, ARA Fel Al F7hEe] ol E Ewes =
@D Managing an upgrade project(Wl x| v} Fxp B4 )
@ Staged Approach to building upgrade (Retrocommissioning, =,
supplemental loads, Air distribution systems, Heating and Cooling)
@ Unique building Challenges (8txl, fp¥upzl s ey we Lu) A3 5
o] oy A ZmutdS Add A g AlE)
Figure 12.1: Electric and natural gas end-use profile for hotels and motels
Figure 1.1: The staged approach to building upgrades . . . .
Most of the electricity consumed by hotels and motels is used for space cooling and light-
The staged approach recommended by ENERGY STAR accounts for the interactions among all ing. Typically, space heating represents the largest use of natural gas in hotels and motels.
the energy flows in a building. Each stage includes changes that will affect the upgrades per- However, each facility’s energy profile is different, so these charts are not representative of all
formed in subsequent stages, thus setting the overall process up for the greatest energy and lodging facilities. Hotel and motel energy use will also vary depending on the types of ameni-
cost savings possible. ties available.
Electric Natural gas
Water heating CDEI’(II'VD i
- qamgera[;?\ / " Cogting 5':
) Retocommissioning Ventilation e Cooling v
A O L1 feee s Q \
B~ load reductic ir distribution
§ | /J @ “gml sengr?s ubgmde — @ Uifcs e;:mmw “ Space heating
I ' Water heating 2
1 Spate heating 3%
3 HE Lighting
Stages of an ntegrated uparacl approach Oiter 3%
13%
[29] 2.38] Managing an upgrade project(¥l X|u}  Fx} BA F§)
2] HUD in L.A Hub+ 2011'd9] Multifamily Green Retrofit ToolkitS 7338}
At} ol Ay xEyYolFoa waE CAL GreenH it ©l &S 93] Mutifamily=S i
Fo R 3 A retrofit ¥# resourceES AlE.
= F8 ¥ AR
- AHA AH By ARE AS 4 A+ resource Azl 2FH

= 0O

- Retrofit ©] 2] financial X ¥ TS &
O FLAHMultifamily) o Al Green retrofit2]

@ Retrofit #A 7] 2 AF2Z31 &7

L9 o], HUD in LA Hub®] &3t

@ Retrofit 23 584 (AEH7F FHUAS.)
@ energy tracking 7|3 retrofit o] AE FX % AE o] &A uH

7}o] Eresource A&
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#* CAL Green : 20201 7bA] o]bgtgbs wiEwk2 7]E9] 1/3 oY ZolAu
Eal

Eoegon Foasld AR A% WAE AY ALY AWT)Y D A
WE e glg, 20119 19 19 2E.

—

vl= 2] NREL & PNNL+ Advanced Energy Retrofit Guide(AERG) Series& 7§ 2

3H(Office Buildings, Retail Buildings : 2011, Grocery Stores : 2012). A¢] A% &

ol Z2A 7|E AE9 dyA 58 TS HAR . e Z2AHAE fsh
B o

et o] oA m&st WS f19 A A Q] payback TAIE AAL

A A Office Buildings, Retail Buildings, Grocery Stores version®] 7}o]Z=7} ¢lo |
K-12 School, Hospitals/Healthcare + 7}A] version®| 7}o|=7F F7 = A #E o A,

F8 ¥ AR

- 715 AEe] AUA Ae S At WAL S Tk duvA 28 2=, Vhe
& AR vAYUSE 2 As F7F AAL

- EBCx (Existing Building Commissioning), Standard Retrofit (25% savings),
Deep Retrofit (50% savings) ©A®¥ Retrofit Web A Al

D 3 Package A&

@ AHEl AIA

@ F7FA oy A &&3) 7tol= AlF

@ 57kA 715 AA

F-59 renovetion Web Al A

49 fH BB FR AEA oA 21 Bt AN

s
G
e =

Ho &Y

Retrofit Depth

Example Retrofit ‘ i " Stamard] | Deep

i Retrofit Retrofit
Packages Package _t | Package Jimi Package <5

> | w0

[2¥ 2.39] AERGs®] ® 9]
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A 7FE 2] CSBC (The Centre for Sustainable Buildins & Construction)® 2010\
o] Existing Building RetrofitS 7§23k 2030 7b#] A7FE dA Hdeo HA 80%
E S ASER UEs AS 5407 ol tdt 7Fo]=E remodelers ol Al Al Al

= FQ XH AR
- 7]¥ AEES Green Building(54 ASE)Z vl47] 93 A8 €S 6dA=Z 4
g], case studyE 37}
@ Baseline 274 (&9 o AH, 54 A5E HEo AAHE &= AHE)
@ FA, el g oy 22S H3 (BSRIA, CIBSEE #i1)
@ 3ol 54 A
@ Refurbish(A71%) 5= Demolish(ZA) (A& <
A2 AA], ARXE o] &3 Refurbish Level S 2
A4 dadel= A Ade (107F4 Quick Win' deF A A, H3E
e AFES AME 7Hed A& #da vlg 9ol 3 R AN

BN

deE shery S

o
)

xo

==

o [ furorer Jmof a6 wobis]

Energy /{ ACMV

Modify setpoints il J g ﬂ ' ’
Modifying setpaints to the matimum level

5 ithin scceptable the s oot
boundaries (around 25°C}

Ensure controls are working comectly s Tl 1t Lk
I'\[GITEC[‘; S£1 0r nOA NM[IUI’\I“Q controis can
gificantly incrasse anargy cansurmnption, and

i
reduce thesmal comfort for oo uD:rm

Implement comprehensive preventive $ g 11t Lid
maintenancs program

A comprehensive maintanance program ensures

that equipment is working as efficiently as possible,

a5 well s extending the [fe of the produet, ensuring

cost savings for tenant and owner.

Install vestibules at main antrancas 3 y g ft it
Instalfing 3 vestibule {ie. set of doubie doars or
revolving door} at main entrances can lead to energy
savings by significantly reducing the amount of cobd
air loss to the outdoor environment.

and ission all plant equi 55 P 11 INN

Rebalancing and recommissioning al plant
equipment ensures that thase systems ara Tunning
as efficiently as passible, reducing running costs.
It is advissbile to do this on 5 yearly basis.

Heat recovery ventilation z § ﬂﬂ ‘ i ,

A haat recavery ventilator transfers heat batwaen
the inbround and outgaing ir fiow in a ventilation
system, reducing the cooling requiremeants of

the inbound air

Occupancy sensor | switch controlled sir conditioning 2 s a fift H
Oecupancy sensor of switch controls ensurs that
the mir zonditioning syst
unnecasserily, saving ol
greenhouse emissions.

does not aparate
£1gy cost and raducing

[2¥] 2.40] Existing Building Retrofit



(t}) DB

[(21¥ 2.41] Building America Solution Center

nj=¢] U.S. DOE (Building Technologies Program) 7]%-& DOEo|A 33 A4
A AA, AE, R dadels #d AT AHREES T (centralized collection) s}
o ASF 9L E9AT o)&T F UEE AR AFsr] $13]  Building

Technologies Program Resource DatabaseE =3}

= AR FH L AAYY
- o=, A, AXZEY Y & 7]s KA, Webminar, Fact sheet &
- FA, AeldA, A=FY, AEFH, AR NE7H & VR A

<3 2.13> Building Technologies Program Resource Database?] A X &35
7 AEF
As) 7tol= 2 I=XE(Application Guides and How-To
H 1:11 A 3
A e Handbooks), H & A Fact Sheets, Adl(Case Studies), do]

o] ~/AZE o/ &, YAl Zlol=, 7] E/Z = Wi
s W oHyge Hud 2 EFH(E wSA", H Avy

(Webinars), $Al°] E

(Information Type)

. WA, A kA A Al A, A AR EHY QA
el AT AIANA, AgehA D XA A EW A, A H] A A
(Building Type) )
2ol
A ol k7 718 9@ AAAAE, 22, AEAA, AE, ANAY, B AR 2
(Phase of Delivery) | ¢l 5, +9/wX#8]/54 2 A5, gewold @ gEZY A7
e AZ71/AA Yol /CME DA, A Adde 2, FAA/mAE AE)
° AR AZQA, NA/ANEN QA AFR, AEF, @3, oY
(Audience) :
% A
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U5 DEPARTMENT OF Energy Efficiency & EERE Home | Programs & Offices | Consumer Information

ENERGY | renewavle Energy

Commercial Buildings Resource Database

EERE » Building Technologies Program » Resource Database = Printable Version K3 Share

Search The Commercial Buildings Resource Database provides resources developed by the Building Technologies Program and its
partners. Owners and operators can use this centralized collection of materials produced from DOE's commercial buildings research

@ to design, build, and upgrade their facilities. The database offers guides, case studies, software tools, technical reports, webinars,
Topic L(_[ fact sheets, meeting summaries, and more. Users can search by topic, delivery phase, building type, information type, audience,
L —= and producing institution
Institutions &3] i 4
Building Type =
. = FEATURED RESOURCES

Information Type <

Audience [(_j Following are featured resources from the database. Find other resources by using the search on the left

Phases of Delivery <

Technical Support Document: 50% Energy Savings for Quick-Service Restaurants . »

Pacific Northwest National Laboratory
More

OpenStudio »

ble Energy Lab Y

OpenStudio is a cross-platform (Windows, Mac, and Linux) collection of software tools fo support whole building energy
modeling using EnergyPlus and advanced daylight analysis using Radiance. OpenStudio is an open source project to
facilitate community development, extension, and private sector adoption. More

Best Practices Checklist for Data Center Energy Management »

L Berkeley National Lab

67 "best practices” for optimizing energy efﬁc:ency and facility performance of data centers are provided. The best practices
span several categories including airflow management, air handler systems, humidificafion, plant optimization, and IT
equipment selection. More

[ 2.42] Commercial Building Technology Database

d

1=+¢] U.S. DOE (Building Technologies Program): 2013d%-¥ wzk @ & 2
o] HF AFEAT} AR 7)dke] Ftul A A (fact-based procurement decisions=
Q=2 HAsr] Y3 = AR AFEr] Y3 Commercial Building

Technology DatabaseE 7H¥ 592

4w

DOE®] Federal Energy Management Program¥ Building Technologies
Program®] o=z /T F (2013 ZRt7] & & <A)

71% &3 AH(technology suppliers)’t A%< A% HolEHE #l&Fste] Wt 2 &
T FEe HF: AEAUE ARE 7Iwre] Ftul A A (fact-based  procurement
decisions)& & 4 A=F st ¢ 7wk ¥d 3 DB

A, AMAY, Fx#E, EUEYE, Hd5 ¢ 499 &Fdd 9FS Fe Vs

=5 AFHeR Aedern DB 443
ABARl AE Ao dolHE AAA # <AdAYojolA AFTdFoezN v oY

DOE7} ¥+3te WHES AF3 & 7|& ¥3AE5° DB 843}

T3k U.S. DOE (Building Technologies Program)= DBE &3] olUyx =&
sl z2AES o)y W ol gk At Ao 7t A FoEA AMEATY
olfgt ARE AR duyA a&sle s ¥ FAE AAT 7 JdEE AL

9138l Building Performance DatabaseZE 53

no\'



European Commission< 2011 ELIH MED(Energy Efficiency of Low
Income Housing in the Mediterranean) ProjectE® 23 953k o] TR AE=
FrHAs3 dAhel oyA a&S A AR FAVE HA FE ALS T
fgom s duA &H Az B3 AxE JHE A YA 2& #
=4 £F4A% s g dAYS digk E2 & T ALhs 7
%L 2= "l Alo] = -sk/?)]-oﬂ % %

ox mlru

)
[o

7w AaSEe d@ JEcged el ddE 4asE

DB (ELIH-Med) - d-3Akdl 2 Al (pilot) ZZ A Eo st DB
= Aol gigk AR AR 9 A RIA P BANHE

- DB & (Case study DB) @ 3 2 =7} Xdd AHZ2AE st AH A

= <
source), WA (7H=7), BlRdy WA (HE 9y, W S7)A|2H fﬁ“ol, A A
AiA A& 5)
23 2 HurEAY AF o dyA 3 # B3 53 (kWh/m2/year),
b= 1 B S M B D B = < S R

(%), CO2 W=

Guideline (213 o 4)

- 2014-2020 224 ATE B F2Y slol=gkel AAE ZxE I
- Zhol=glel = HdE AFAY @ BEgAke] FIAdE s, FY A
AL A7), AEEE 2 75 AE §8T Ao 7Y
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(2}) EVALUATION TOOL

] =2] the U.S. Department of Housing and Urban Development (HUD)= 19961
71 &9 renovationAl AES YA g& JHAES AT =S F7] 19

Rehab Advisor?] ¢ 7]¥F 233 7

ENERGY. EFFICIENT REHAB ADVISOR ‘iou: | asour

_rm-muu:m& * YOUR ROLE * YOUR CLIMATE » YOUR BUILDING AGE F SUBMIT
Single Family ~ ~ = Homeowner - Central > 1960s x -:_
SELECT A PROJECT Project Recommendations - Replace Roof

» Whole House Replacing or repairing the roof may result in great energy efficiency benefits for the home.
Having dark-colored, non-reflective roofing could cause the attic to heat up 20 degrees higher

K than the rest of the home. Properly insulating the ceiling of the top floor will also save energy,
especially during the summer in air conditioned homes.

¥ Adda Room When replacing the roof, consider incorporating the measures below to reduce energy
consumption and improve the overall environment of your home.
» Finish Basement
The following data reflect the incremental cost, including both labor and materials, and savings
S :

» Finish Attic produced by installing the r ded energy: e on a ical 2,000 sgusre foot
house, compared with the minimum required by the International Ene: Conservation Code or Federal
¥ Kitchen Regulations.
» Bathroom MEASURE ﬂfoz? SAVINGS  PAYBACK BENEFITS
> Wiring Insulate Attic - Insulate your attic to a $669 75 8.9 U @ J @
L : minimum of R-38, or a minimum of R-30 in $/yr Pt A
Plumbing the southern part of the region.
¥ Heating and : A ; 5
Air Conditioning Radiant Barriers - Install radiant barriers in the attic above the living @ O @
spaces.
» Windows
Gutters - Install 3 gutter system to serve as a pathway for water O
> Wall drainage from your roof. Where appropriate, consider installing
overhangs that will allow sunlight in during the heating season and
¥ Floor provide shade during the cooling season.
¥  Exterior Facelift Reflective Roofing Materials - When replacing your roof, choose u
reflective, light colored shingles to prevent increased heat transfer in -
the attic.
Web Links
Glossary

Note: Cost, savings and payback dats are representative of a typical building in your climate region.
This information is provided as a realistic illustration of typical results; however, actual figures may
vary based on your specific climate, building components, construction type, age, fuel type, etc. Users
are encouraged to have an energy professional conduct 3 thorough energy audit for precise results.

View additional Earth Friendly Measures for your rehab project.

Provide specific inputs to Lawrence Berkely National Laboratory's Home Energy Saver on-line
calculator to get a list of recommended whole house improvements and savings for your
home. This link will take yvou off the Rehab Advisor site.

Be careful of lead and asbestos during your remodeling project.

Content updated May 29, 2009

Contact Us | PATH

[ 2.43] Energy Efficient Rehab Advisor

I[EA ECBCS+= 2005958 20104704 vl=, Auer S o8 =7k o] &l
IT-Toolkit for Energy Efficient Retrofit Measures (EnERGO)ZS 7l o] ¥ H|F
A ALY duA HERAS 9% JAEAA Z2AZ AAA AR F oA wiy A
AAA 55 9% & 2 Jpol=El e AlE. JEZF $o AE Ut A A
SAEIE e olvA % Mg &4 YEERI Wb AT 48 Jhed dAY 2E

2 A84 Bk A4,
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IEA ECBCS (Annex 50)+= 20109l Retrofit AdvisorE 7123t o] ol E HAE 9
AA, 27 L gy el By EobEnt ofygl AE A F A3 4 HUME 9 A&
e Aol JAFAAS Fa HE renovation ZXEE ol x &H] 30-50 kWh/(m?*'

year) 0.2 AATS HR=Z AA.

e

R ° Mﬂf M‘HSM Retrofit Advisor

Sprache Language Langue =
[enisn | [ [ el
buildings ion guide ) =
The Retrofit Advisor allows a simple evaluation of retrofit o]mons for apartment buildings. Based on few input-data, the actual
value of the property, its value after renovation and th d cost for may . Itis an ideal tool to ed =
‘evaluate financially retrofit scenarios.
Please, choose the building type that fits best to your own building o € a
5 H i
A I

Anderer Fotual state. Retrofit 1 Reconstruction  Retrsft
T Building data
GebZudetyp S| estet florsrs o - I w—
165]  Unvestsd et e m I —
Other 25]  Room beght (o spariveis) LT 1
e 3| Floors (ground floor and above) Mmhe [ 30] wNembar[  33] iepair
Building Type wl e yesmo e e
= = = T =
Coabiy ot ko me i -
Gebaudetyp 1: o " i 5] e

Einfaches, freistehendes vorstadtisches Wohnhaus, ca. 1930
Einfacher bis mittlerer Standard,
cinfache Kunststeincinfassungen der Fenster, Balkone auskragend, mnmum nicht oder wenig ausgebaut, einfaches
Treppenhaus ohne Lift

QJ ;f.ﬁéence QJ Ppnig
[2¥ 2.44] Retrofit Advisor

inancial factors
[ 880 rens woron aoiay cons CHFrven[ 5100 Y oEcwomy  mEnwowma
4E0.000]  Outstancing bank loans — 3 m 3
I

Ste vake v 1400 OHF/m i

Qo xEgole] NEET (Network Energy Efficiency Technology) GmbHi= 2006 ol
Online Energy Check for home builders (including online renovation)& 71%3gk. 9]

e A% UdoR A4 AHBY A duA 4% B L A9
A Mg pAE ARy 2AE M REE AT

2 | encroy chedowith online tenovation || Photoveltaic ched | Appiianss checi | Walking:taurthroligh Renovation suggestion based on budget - [60000] EUR
+ previous Energy Check - 3 4 " m . ; "
Virtual energy performance certificate and online renovation Folgende Sanierungsmafinahmen wurden online durchgefuhrt. Die Ergebrisse werden auf
Basis [hrer eingegebenen Daten ermittelt und bilden nur grobe Richtwerte.
- 4 % . 1 Fiir eine genaue Analyse Ihres Haus wenden Sie sich bitte an einen
1. Energy data Your result: comparison before and after 2 Energleberater
Final energy demand @ Final energy demand @
=Y _— - B 45 Ihre aktuelle Energiezahl betrigt 226.
T2 e kWA/M? Verbesserung = whme Mit diesen MaBnahmen kommen Sie auf eine Energiekennzahl von ca. 51
year year
= | E— ) | — J Building shell Costs Economy
— — Dammung: 30 cm = [—1
Sufienoviton calalator, €02 emissions @ €02 emissions @ Oberste GeschoBdecke  Varher: no insulation
555 = Exchange: Passive house window ~ —
- 3.100 I 1.900 Windows Vorher: Composite window
kg/year e ka/year Dammung: 20 cm = [ m—
B-—% R-—3 AuBenwand Vorher: 6 cm
S - e S e Dammung: 16 cm ~ [—
Energy demand / year @ Energy demand / year @ Unterste GeschoBdecke  Vorher: no insulation
10.720 39% 6.500
eh Natursl gas vab i W fstural gas HVAC Costs Economy
| | Costs: medng (bis ca € 7.000) mittel (bis ca € 13.000) hoch (tber ca € 13.000)
) — ) Economy: ] low economy [ ] high economy

4 Enter new building

[Z2¥ 2.45] Online Energy Check for home builders (including online renovation)

v=ro] PNNL+= 2013 & A 6.04 ver.© = Facility Energy Design System (FEDS
6.00= st o= FAA] HAge] Ao F7] HE retrofit B A= FF 7%t
TS dHFL AFEATE Higte] $AEHE A T AEE AYE.

-
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TS ¢ v 2010d@ =] The Lawrence Berkeley National Laboratory® =

2IA9E TR oA BE&IE A AHE AEY 24 = NS Fete] A A
#E A F retrofit A Aol Al ol =] Hek, v]-§ L payback 713t

A FozM oYX def AE S FHH 3] fd e .

# 1 e et sy Dea
Bbin ot e ) Wl vave (WK 03 49)  Ooompmt ety mdid 3 - 30) 2 Do Ko o Ene D (U ibsion

Heckichy conmmponMWE  Furlwe (G1)

i
1 Fustdssesmot T
Buikling Type:
Saopringmal Hoeel i Hosind annual Final Energy Inteasity
Buiking Loca Results Click to Se¢ Results for Tndividaal
Beiig # Stangha Gungaten e (plroe specy e egion) Selected Measares
7 ;
s e g {
.
0
Ovoer Wadow-to-malleio 0- 1) Lihig desit (W' 3 - 50) i
fm——— "
Bultog ot RoafUvee (W00 D340)  Equpust deity (Woa) (L -30) . 7
[ -
E]

H) 02-20)

Escoly sy (KWhin)  Fost ity (M2

Refigentin
Exomule Asabishs

Data Laval Bustoryps Discouce e %)

1 Dt P
3 Bl Core 4 LS
2 oy Tt Oy

3 Y H 3
== =call L
B Lmee 0 2R s v [ w . s u
1 Modlied P (Ciszombed) ’ @ a a i Bt peid (ves) _j:‘h' :]: :,:' :, o I o ez i
T B g | i | New e L . (SRS Frevims il

[729 2.46] The Lawrence Berkeley National Laboratory
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(FEZI/2dY)

Database

=85 gEA
A%% AEAR SAAFAN 2 FHES A 54 A )% Awe] 47
T QA ol B AL B8 57 BAL AsaAe
=EEFEA
7F 24 hs
2 9 EelelA REE AW 9 ey
2w glo] ol
- BAay 9 w ot =8 R A (Science Direct)
- ZALEE D <FE 215> #FE
<& 215> TAHFARRE A4 719 =
=z AA
R F7 R0} MR AR @A 719 =
719 =
= A% A9l \ green bu%ld%ng AND law.
] v green building AND policy
71% DB o
v green building AND standard
) A v green building AND material
= AZS 93k A/ A v green bu%ld%ng AND sysﬁem
I EkA] " 3= v green  building AND facility
DB N green  building AND renewable energy
AZE oy A
A "Wl xul= |+ building energy use AND database
DB
) AE Ao v green building design AND database
N green building construction AND
gy A Database
5/ A /A %) database
7= & Z
( ]; HE ) ° =M A= XY |+ green building design AND tool
}\ ==
54 A Tool \ green building construction AND tool
Z] &) A _}_\_Eﬂ = - . . .
A =8 7= =A A= XY |+ green building design AND guide
Guide v green building construction AND guide
=M A= XY |\ green building AND operation AND
+9 A Database database
(HA/H7L/71A) = 15 XY
871 _H o = A v green building AND operation AND tool
A A= Tool
A QA 2~ GL= =M A= A9 |4 green building AND operation AND
Guide guide
A e A =M A= XY |+ green building AND retrofit

v green building retrofit AND database
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w4 A% Ag
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=4 A5 Tool
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S REE
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energy solutions

for better buildings Financing  Couniry Facls

Home News Events Publications Lmks Cases Tools People

The European portal for energy efficiency in buildings

Discover in BUILD UP:
' Realised case studies and software tools .

| am a BUILDING
PROFESSIONAL

Energy efficiency related events in your country and
across Europe...

[ Tooews from all over Europe...

| work for a PUBLIC
ITHORITY

Publications on energy efficiency in buildings and

relevant legisiation..

I'am a BUILDING
OWNER or a TENANT

HIGHLIGHTED CASE g;
Olbersdorf: Comprehensive refurbishment of a
school listed as a historic monument

A modsl project for the research topic of “Energy-sfficient schools™ The school in
Olbersdorf provides an example of a successiul compromise between historic
conservation and energy-based ..

Submitted by Heike Erhom-Kiuttig (Frauntofer Institute for Building Physics) | 3911 visiis

X Blogs

| Ao |t [ ] )

T

Gearch

o

mmunitics

Welcome to BUILD
UP, the European
web portal for energy
efficiency in buildings.
As you know,

buildings account for  Gunther
40 % of Europe’s  Qeflinger
energy useanda  EU

third of its. Commissioner
greenhouse gas for Energy
emissions. If we want to transform
our society into an energy efficient
and decarbonised one, energy-
intelligent buildings will play a vital
role. Therefore | appreciate a lot this
platform where policy makers,
building professionals and building
occupants can get together. | would
like to ancourage all of you to share
your valuable knowledge on how to
reduce energy consumption in
buildings. Let us work together
towards cleanar and more enargy
intelligent buildings for the future
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5. Energy Star Building Upgrade Manual
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@ Managing an upgrade projectl (M Xot%, £i% £4, 3 8)
@ Staged Approach

supplemental

to building upgrade

loads, Air distribution systems, Heating and Cooling)

® Unique building Challenges (33, f#HOA, 81 28, 400 &7
PN
Mg ZEOYE HEo Ml dn H3)

Figure 1.1: The staged approach to building upgrades

The staged approach recommended by ENERGY STAR accounts for the interactions among all
the energy flows in a building. Each stage includes changes that will affect the upgrades per-
formed in subsequent stages, thus setting the overall process up for the greatest energy and
cost savings possible.

Retocommissioning
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Lighng HUAC wgrade
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Systems Upgrade
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Stages ofan ntegrated upgrade approach

New base load mD

Base load

(Retrocommissioning, Z 9,
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Figure 12.1: Electric and natural gas end-use profile for hotels and motels

Most of the electricity consumed by hotels and motels is used for space cooling and light-
ing. Typically, space heating represents the largest use of natural gas in hotels and motels.
However, each facility’s energy profile is different, so these charts are not representative of all
lodging facilities. Hotel and motel energy use will also vary depending on the types of ameni-
ties available.

Electric Natural gas
Water heating Conking

5% 2% Other
Refrigeration / coong 5%
% %
Ventilation
% ‘
Dffice equipment ‘
%

Space heating
5%
Water heating
Space heating %
%
Other
13%
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*
NATIONAL - A home is the

Moo Sfoundation.

DESCRIPTION

National Housing Trust Community De-
velopment Fund (NHTCDF) provides
below market predevelopment and in-
terim development loans to affordable
housing developers who seek to incor-
porate green building techniques when
rehabilitating existing affordable hous-
ing. Under the program, a portion of
the loan will be forgiven when the de-
veloper demonstrates that they have
incorporated practical,
tally friendly design elements in the
property's rehabilitation plan.
NHTCDF will offer the early funding
critical to starting the development
process.

environmen-

WHO CAN APPLY

Affordable housing developers who are
interested in funding for predevelop-
ment activities (in order to fund initial
feasibility analysis, appraisals, market
studies. environmental studies. due
diligence and design studies, etc.) and
interim development loans (in order to
bridge the funding gap in acquisitions
until more permanent sources of fi-
nancing can be arranged).

HOW TO APPLY

Contact Keiva Dennis, Loan Officer, and
John Morland, Loan Fund Administra-
tor, for NHTCDF for more details.

202333 8931 x26
kdennis@nhtinc.org

703 7310608
jmorland@nhtinc.org

MORE INFORMATION

For more infarmation, visit the

NHTCDF's website.
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Building Type
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MEHS‘ e qﬂﬂh PS-IE ;g Measure B i Save Mezsure Es
. — Analysis _‘-— Analysis. 7
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Figure F.1. Scope of AERGS
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LEY SUST ABIITY JOCCURANT
COST

1 Nl {4 1 Lt

A comprehensive maintznance program ensures.

a8 well 25 extanding the [ of the product, ensuring.
cost savings for tenant and ownar.

Install vestibules 3t main entraness il 3 e 1t iR
Installing s vestibule fi.e. set of double doors or
rewolving door) at main entrances can laad to cnergy

iings by signi v
air loss to the outroar environment.

‘Rebalance and recommission all plant equipment 1 s 'l it Lid
Aebalancing and recommissioning al plart

nunning
as efficiently as possible, reducing running costs.
avisable to da this on a yearly basis.

Hest recovery ventilation 2 * e it bbb

Occupaney sensor / switch controlled air conditioning 2 s o fift s
Occupancy sensor or switch controfs ensure that

the air conditioning system does not operate

wnnecessarily, saving on energy cost and reducing

greenhouse emissions.
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= Output Data

N

S 4 2AE N ge(E, vx BEE 7Y
NS HE
ETRE
- Payback 7|2t e
. 7H|AJA| _‘é_l‘l’ . AE|LHJ;_7|XE|7 0‘|||:|X|I SELECT A PROJECT
» Whole House
£8, 937 5 —
5 Add a Room
> Finish Basement
> Finish Attic
CENERGY STAR HE M2 Ao  rwe
» Bathroom
48 % 452 Azez w.
> Plumbing
» Heatingand

Air Conditioning

Windows

> wall

Floor

Exterior Facelift

Web Links

Glossary

d29 ARH 220 o5 OJRO Y B

SHE(1960E D Of M, 1960W Ly, 1970E L &)

5)

ENERGY. EFFICIENT REHAB ADVISOR

HOME | Bour

YOURROLE » YOUR CLIMATE ! YOUR BUILDING AGE

1960s -

Homeowner - Central -

Project Recommendations - Replace Roof

Replacing or repairing the roof may result in great energy efficiency benefits for the home.
Having dark-colored, non-reflective roofing could cause the attic to heat up 20 degrees higher
than the rest of the home. Properly insulating the ceiling of the top floor wil also save energy,
especially during the summer in air conditioned homes.

When replacing the roof, consider incorporating the measures below to reduce energy.
consumption and improve the overall environment: of your home.

The following data reflect the incremental cost, including both labor and materials, and savings

o by installing the recommended energy-efficient measure on a 0 squere foot
house, compared with the minimum required by the International Energy Conservation Code or Federal
Requlations:

ADDED
MEASURE AODED  spumas  paveACK senerTs

Insulate Attic - Insulate your attic to 3 $o08 | 8za e a3 e

minimum of R-38, o a minimum of R-30 in sir | vears | L)l 5D

the southern part of the region.

Radiant Barriers - Install radiant barriers in the attic above the living
spaces.

w0
(v}

Gutters - Install a gutter system to serve as a pathway for water
drainage from your roof. Where appropriate, consider installing
overhangs that wil allow sunlight in during the heating season and
provide shade during the cooling season.

Reflective Roofing Materials - When replacing your roof, choose
reflective, light colored shingles to prevent increased heat transfer in
the attic.

L)

Note: Cost, savings and payback data are representative of a typical building in your climate region.
This information s provided as a realistic iflustration of typical results; however, actual figures may
vary based on your specific climate, building components, construction type, age, fuel type, etc. Users
are encouraged to have an gnergy professionai conduct a thorough energy audit for pracise results.

View additional Earth Eriendly Measures for your rehab project.

Provide specific inputs to Lawrence Berkely National Laboratory's Home Energy Saver on-line
calculator to get a list of recommended whole house improvements and savings for your
home. This link will take you off the Rehab Advisor site.

Be careful of lead and ashestos during your remodeling project.

Content updated May 23, 2008
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Annex 46, Holistic Assessment Tool—kit on Energy Efficient Retrofit Measures for

o %l
° ° Government Buildings (EnERGo)
© g Database m Evaluation Tool m Guide (1 ( a | a
A of St BN 0O 29 m HWEY @
Canada, Denmark, Finland, France, Germany, . | International m Et=37
Y ) SRETEY Y
Italy, Russia, UK, USA m
EA(= A o X7 ECBCS(Energy
V EwiE Conservation in  Building & Community| /%7 S8 |33 m 4O A0
Systems) Annex46
EA(Z A VRSS! ECBCS(Energy
29I Conservation in Building & Community| 2947|&% 8¢ |33 m A O ¢
Systems)
HE JHEHE | 2005-2010 YHOE 7 |44 0 %70 ¥8
o FF HFALE AE oYA retrofittingS 913k JALEAA T EAA AF
o AEAAR F dyA wiyA, AAR TS % B E stol=Ed A
2 o e retrofit 9 & 4 et A4
o A3AME E% oluA] 2 H]& 84 retrofit W Al
- A8Uts 14 88 ¢ 84 HU A
=] = Q HO /AL Q o9 ik =]
EH%,”.j% %%‘ '_I'lT': uAnD T7-1OD HT ol:ioD DL:TOD ( ooaﬁ )E]
O
Mg RV | uuo m AZUUMEN W SHAZHEN @ ( o ( )0
5 A g7igt Z22¥ O Stand-alone TZI12H m Qut HAMOED pdf YO
( a ( )| ( )|
2guy FEO FEMm
Faye B V)5S A -E7 - A (d e L+ FH H e E)
g Ex B FJ7F AR FH/: AE duUA] AT, NAYHE Ay 529, H8EE T
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E E RG Energy Efficient Retrofit i)
n O of Government Buildings G Pt

IT-Toolkit

for Energy Efficient Retrofit Measures

compatre your building's energy and water consumption to national data ‘ Paerformance Rating |

collect all important data (including building and HVAC components) during the building inspection Inspection Protocel

Electronic Buiding |

QOperation
and Maintenance Guide

check the correct operation of your building

learn how to perform an effective energy audit and use supporting tools ‘ Energy Audit Protocol |
review more than 70 examples of retrofitted buildings | Retrofit Case Studies |

Energy Conservation |
Measures

learn from the database and screening results of more than 400 retrofit measures

Energy Effidency
develop an energy efficient retrofit concept for your building Calculator for
Building Retrofit

learn how to use private funds to finance public sector energy projects

Guide for ESCO
Projects

assess the feasibility of a possible energy performance contract ‘ F'”;’O”rcg’; Scpo’ﬁégsc'g?t |

study past ESCO projects | ESCO Case Studies |

any questions | Infoand Contact |

2l EnerGo Tool-kit & 3}H
1) Performance rating (37})

o AY, 9], %, WA,

Input Aol A 21 #(kWh/m’a,
(1/m%a)

- National surveyel o8t i, Hat, A X A4H|ZF tiH] A AE2]

UALEF £F £

AZF A7) A 2] (kWh/m®a, kWh/a), 217t
TR /A 7 A GG/ 7E), Azt B

Output

Select Country Units
The buiding & located in Select units red to national benchmarks.
usa 1] || [punis >l further information

Buidig Information

‘The buiding & a [public dweling (multfamiy house) ] with a heated fioor area of [ 10753.2|m*
Consumption of electrical eneray Consumption of heat energy Consumption of water
(2l Includes aiready heat energy consumption Eneray Source [gas [v] | Yearl used water volume
Unit of the consumption [kWh/m=a v] || unit of the consumption [kwh/m=a [v] | unit of the consumption [ymea B
Consumption [2187261. Consumption [4834030.
High High
Avg
buiding building
Avg
Low
Low
National survey National survey National survey
Highest consumption 4374522 | Highest consumption 9668060 || Highest consumption 0.00
Average consumption 1948316 | Average consumption 5367060 | Average consumption 0.00
Lowest consumption 992538 || Lowest consumption 1176342 || Lowest consumption 0.00

External US Performance Rating for Administrative Buidings | - Start Administrative Buldings Performance Rating |

Extemal Us Performance Rating for Baracks [ Start Barracks Performance Rating J

12l Tool-kit > Performance Rating 3}™H
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2) Electronic Building Inspection Protocol (&)

— AUYx] H7} Al, inspections TS o] A ¥ E(DIN 18599—10(issue
02/2007) i)

3) Operation and Maintenance Guide: &4 A& (7% 71Edd ] AuMy)

4) Energy Audit Protocol (A& % H7}): Energy Audit¥} ##¥ #4 2 Assessment

toolS Al¥&.

5) Retrofit Case Studie: =713, retrofit W'H So=2 EFH retrofit Ak A

6) Energy Conservation Measures: ECM General Information: retrofit ¥r<tell t 3l

SA7IEHOIEAY Y, FHolE, HE d4d F) AL T P Ak AT

7) Energy Efficiency Calculator for Building Retrofit: DIN V 18599 ‘Energy
efficiency of buildings’ 7]¥Fo. &2 3t oYX Q43 AAX T2,

8) Guide for ESCO Projects (J@—H71-7/]Ad Z2AA AF) : +A4 AT

9) Financial Spreadsheet for Energy Performance Contracts: Z7]FAFH]-&, o] =}
AZF ¥]§ A, A Az F ESCO FAMIA v 4= e v& 55 493
regt B3] gigk AdE AAE ¢ e

10) ESCO Case Studies: =72 ESCO Abdl A|A]
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Annex 36, Retrofitiing in Educational Buildings — Energy Concept Adviser for

o %l
° ° Technical Retrofit Measures
© g Database m Evaluation Tool m Guide (1 ( a | a
dofcty BH O 29 m MEY @
Denmark, Finland, France, Germany, Greece, International m CtH==7}
Y ) e o
he=7t Italy, Poland, USA, UK 2374 =4 0
[EA(ZH of 4 X7 F) ECBCS(Energy
%71 % | Conservation in Building & Community| A%7/& 88 |22 m 4O %I
Systems) Annex36
EA(Z A VRSS! ECBCS(Energy
29I Conservation in Building & Community| 2947|&% 8¢ |33 m A O ¢
Systems)
AZx JEUE | 1998-2002 HEHOE F7 | £A 0 M7/ O ¢S m
2 F |. w5E 0B AAHQ retrofitS g VEAA WY, AT HUF ES AT
_E_Oi%[] X7%D 01DA}01.9.E| 10%@ ]
EH’};Zi%%%’ ‘_r1 BA T'| I:IT/OI:I AL ( ) ( )
L]
Mg RV Qe m AZYUME W SMAZHEG @ o ( )0
5 A #ol8t T2 m Stand-alone ZZIH [J L8 ANOE O pdf YO
S a - ( a )OI
294y | 920 9:2M
R e R e R RS
B g7t RO FR: HE oUX|gs, HMHAE Yy S
o =l
&~ REDUCE S
(¥t Retrofitting in Educational Buildings
for Technical Retrofit Measures
obtain recommendations for specific problems in your building
-T- 9' LH -g- Case Studies
5<| % %| study more than 30 retrofitted buildings and retrofit measures SERRE easure;

hunildi

pare your g's

develop an energy efficient retrofit concept for your building Retrofit Concept
programs and methods to analyse your building performance m

Info & Contact

ption to

any questions

J&l. ENERGY CONCEPT ADVISER E 3}

1) Recommendations: 7]< &2 TAFS AHsd, 7153 gt 7|sE9 fFrEE
B30 3 A BojFa, S diek e A AL dg 71ee e 2 HEAE S

A A
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2) Case Studies & Retrofit Measures: =7}, retrofit W™ Al A|A]

3) Performance Rating

o G= e WSE dEC g G (82 B 71F

Input o W E AZF Aol A 28] F(kWh/m®a, kWh/a),
(kWh/m’a, 7}2~/A5/A71/A G I/71 EL)

National surveyoll 28t o, Hat, FHAX] oA 2v = oiv] A4 &< o

T A8 B7Fs)
A% Do vl F

Output VA LM 5 1A
e Energy Saving retrofit®] ZQoj{ 5 EFo

—F7HH oz 4719 WAl & YA
4) Retrofit Concept: 7]<& &l digt o
3] A", =7, H& dolHE ¢gs}
H-8 2842 42 A5 AgE. S
A48 g2 Adgste didsEs v & e (ofy 19 %Ll)
5) Utilities: KULU(a tool for commissioning) A& 2
R3A AF
6) Info & contact
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g A U.S. Calarch 2.1: California building energy reference tool
@ | Database 0 Evaluation Tool ® Guide O ( a O
dope HE O ¥ m HEAO
_ | International 0 E =537
Heg=a7t | 0= Neg=7 8 -
LBNL (Lawrence Berkeley National
e e 28 |33 m A0 VO
Laboratory)
LBNL (Lawrence Berkeley National .
297 28 |33 m A0 YO
Laboratory)v
2005 UHOE F7 | 2A 0 ¥/ 0 g2 m
o AEE A YA AHEFS AR 89 v A= vluste, Y dE
AUA EBE £FS A4 FAF & YR G
T2 Y0 FAEO YR/4Y¥E8m 2=8 0O ( 0| )
O
Qutol m AZUHTZI m SMAZFIZ @ ( )0 | )0

ogt

g7/gt T2 1% @ Stand-alone TZIH O Y& AN E O pdf Y O
( )a ) ( )0

O
1=

Ho

wa
ol

Jim =

o

B F7F AR FF{F: AL AUXYPEH oA v F

o ZAEC &%, vtgHE A, X A7t oluXaHZ (7] (kWh/year),

Input 7} (therms/year), 7B} 7)), A9, =8 2= (| 2E1H,
FAHAE, 55

o A AE oYA o] &F

e  Commercial end—Use Survey (CEUS, ¥ &4 2-1 #7)2] A3} =714

Output . s
ANAdA EA wloleet Hlulste] aF &S] A|ALHF sHE AL F
Ue dlzEay B FFaYgE
Your whele bailding EUL is
47 kBwfiZ-yr, which is
| s Migherthan 33 % of
eomparison baikdings shown
[Yoar EU1 42
“ianstiedafiafrageapgy  Ouibmu
Whoke Buikiing Encugy Use Intensity (K uagt-y) L
%! CALARCH output 3}H
o o8t AR HES THS EgA AAY o, o] Eol A=
AUAANSS A A HoFE AL oYz, F7}A <l Benchmarking toolS
o4 5 RS PAF HolE.
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o A Home energy Check
9 g Database [ Evaluation Tool m Guide (1 ( a | )d
YofTA MO 29 m [HEYL O
_ | International 0 & ==7
=7t 4= He37h ¥
O]
V EwlE] energy saving trust AeE71a S8 | 330 SHADO 9™
297 energy saving trust 2972 8% |33 0 40O u¢O
Hz Hgdc HHOE F7 | AN DO 70O 80O
g H AR 222 dud ST A2 5 AR G
£ s 0 FAHEmM YR/4¥8 0O 2880 O
EH’},*Zi%%%’ ‘_r1 HA T'|o HT/OHDO LS ( ) ( )
]
Mg RV oo m AZYUMER O SMAZHER O )0 )0
5 X g7/gt T2 @ Stand-alone T2 O L& FANED pdf YO
S a - ( a )OI
294y | 920 2:2M
B 7|5FE A9 It (AR AL+ 2 A A=)
B H7 ZRY FH: AT AU AHE B el H = EPC rating
e Input (Ae)
D FA AR #Y, A9, 3%, AW F L 7 9 AR F 5 67 AR
A E A A A
@ AE AWH
@ #A, v, AF, A5, & o BY A" (fH9FE 99 ¢l
@ F Wy A2 B, AT B, A2T AEEE, Aogy 5 A
sgug | © AN gl e
i ® AoliA =% ALg oF A€ (None, all, some)
* 5e e Output (H7} £ 7]4)
@ d%d A3t oA vl
@ Household summary results % EPC rating
@ 71 2 g 5 Ads /A Bt (HA ik, dijkl, tik2)
@ Hol oA A
® 7B digh Ae Al AR AmE] A3, co2 #4%, EPC band, AAIHE AlA|
® FololAe] S 9, iy Bot AE JdolE T & UL,
@ ¥ TIPS ol §F EPC e THAOE AFE S glom, 9 AT
A AEL] AR AEdd dig S Eelder)r] AE
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energy saving trust’ Home Energy Check

Home / Inyour home / Home Energy Check

Register to Save your details
Register with the Home Energy Check to save your details and return at a later date

/\ Suggest Improvements to my home

“ Calculate to improve | gj|| saving + | Budget limit| £10,000 - |

Improvement packages

To see how you can improve your home, first choose your improvement priorities above. You may want to
achieva the biggest possible bill saving, reduce your carben emissions or improve your Energy Performance
Ceriificate Banding (EPC Rating).

Then tell us how much money you've got to spend and click on “Build Measures"

You can choose between packages of measures to improve your home below, by clicking on the option tabs

Cptimum package

| Type Description | Cost

E Glazing Triple glazing £1954

Click here to register!

Potential savings

based on the information you have provided
about your home, our experiences of similar
properties and our recommended
improvements we estimate that you could

save:

Bill saving
€Oz Saving

£9 per annum

37 KG COz per
annum

Qld EPC Band C

New EPC Band

Ir ion cost

&l Home Energy Check CHQH|A| SHH

Download report

[+
£1,954

Downiload a PDF of these measures for

review

Downioad PDF report
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o A Energy Consumption Guide 19, Energy use in offices
R Database [0 Evaluation Tool [0 Guide ®m ( B77|Z H A ( )0
A 0f A BN O 29 m HEY O
_ | International 0 & ==7
e g3 NE37 +9
(m]
N CIBSE g7 2 |33 m gA O 9O
o7& | CIBSE 297% 8% (33 m A DO WO
Ax HEHEE AHOE F7 | +A D0 ¥71 0 %S M
o AE YA (Facility Manager)& 9%k A A5
g H . g ABe oA @ 87 A% P beAe 2ew, gne wel 24
Astes s 99
H O O X7 Q O /AL Q o9
EHQﬁ%%%’ :I'lT'_' HAI:ID T7-|OD HT/OHO'II Jj'-"‘:To|:| ( )D ( )
[l
A8 RV | gstol @ AZYBMEN W SMAZFEI @ o ( )0
" A Yolgt Z21W [ Stand-alone TZIH# I Y8 YANOEDD pdf IFYMm
R [ o )
g%y 20 FEM
m J53E: B
B "Il HHEo| FRF: ¢7t HE OHX|HE (BEHE oYX H| &1} H|m)
B EP PHO FR: A= OHX|AHIE EYSH7| T HAX/RE A/ A2FF
Ztol=ztel 8! HAZAE M-S
o ATHA] ¥ AMFA AEC digh 27 olUXHE AAlEte, AE oYX v AH o7 FI}
S, 99l Feb & I A AT AE AlFste] AE WA AHE Aokete Thol=EielE
A5t
o W7} Al o] &H= HolHE Y AEY WA/t 85 o83k
A WORKED EXAMPLE
Butlding data
Wi ioned open plan
W gross internal floor dren = 3390 m?,
FaUg e @ S S
o Ex B type 3 s appropriate | the calculared p/kWh figures above
x =59 are close to typleal for a type 3 office.

Calculating the energy cost index:
A Collate data from hills (see above) Choosing & benchmark:
W refer o table B2

B Treated ared estimate: {appendix B)

B from appe-nd:)( B (table B4), wreated orea W tabulate cost benchmarks Ganred "ﬂlﬂ!lf
Is typlcally 90 of gross W rabadate acrual BCHs
B3390 X 0.9 = 3051 m* (2 above) Actual
Tpicer!

€ HCI calculation:

B gas £2657/3051 = E0AT/mafyr

B clectricity £37 77413081 = £12 38/ mYyr
B wotal £13.25/méfyr

Making the comparison:

Actunl cost is closs to typical for electricity
and even lower than good prictice for gas,

Thete is likely to be good scope for savings

i electricity constmption, Action needs w
b taken to invessigate this:

Checking unit anergy costs:
B unit gas cost

f2G57/271 100 = 0,98 p/kWwh
B unit electricity cost

£37 T74/686.250 = 5.5 plkWh.

a3 EMAIM HAIBH: 7t =M

o o] e

7 T4 a01
087 1238 1325
.78 1243 1421

Display your benchumirk

aaata s 1

alar or histugna

forimat {see figure A1)

e Annual delivered energy consumption(kWh/mZ) Annual energy cost, Annual emission of CO.&

A7 ABASTE ol83tel A& F, MATIAY % £ (good F

2 typica)S ZAAg & vl
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TM22, Energy Assessment and Reporting Methodology — Office Assessment

2 i Method (EARM-0AM)
© g Database [1 Evaluation Tool m Guide [0 ( a | a
dofcty BE O 29 m [MEL O

International 0 GHE =27t
ng2n | 2= Ng27t 24

(m]

CIBSE (Chartered Institution of Building
R

i

: , 8 (33 m A0 B0
Services engineers)

CIBSE (Chartered Institution of Building

2878 , , 2972 28 |33 m 40O U¢O
Services engineers)

Hx HEHEE | 2006 QEHOE F7 | +A 0O 70 g5 m
s n |° A AEE GA)E 1FoE E A% oluA A5 g /e T 2
B AZE O] (A7) AlE

= O-i% Py I =] ADQ/AAHQ 188
EHQﬁ%-ﬁ-%’ T Y2 m FAEO YRF/H4Y8 0 Hs8 0O ( )0 ( )
O
A8 XY | gud m AZYUHE W SMAZHE @ ( )a )0
" A #7/8 Z23d O Stand-alone ZTZ1Y O g8 FMOEO pdf EO
( Adoe )m ( ) ( )
2944 | 820 f20

swo M
[*)
aim =
ol

o

B F7F AR FH: AL oluA &R, WA v delE et vlal 5

o TM22(A 714k software) & ©]&3to] Eo] DA A=A Fofstn
gk A8 2 Has T F 35

e 370¢] optiono & ] Simple building assessment, General building
assessment, system assessment & AE3ste] gt @ HILE 23,

e Option A, Simple building assessment: & E}Y, A71& £33 oux] TFFY
2M74A) 948 +, 13 e]A H 7} carbon and building use factor ©]-&.

e Option B, General buildling assessment: 1% B9, A7]|& T3 U= 5K
(57H7EAD), AF] B =& ZFA0lA] & dyA o8& 54& 1este] H7k
B} 5343 AEoA o).

e Option C, System assessment:
s B7F Al=F oA AR
59 A 2AE B Ao

o HAWHA Sk dHlolE= Bk ARE Fa (52 CIBSE 23t 7hel=)

o 2
=
=)
oY
i)
A
i
=2
=
:Iolj
oft
A
i
lo
>
[
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l A e—Energy
= g Database [J Evaluation Tool m Guide [OJ ( a | )
Aoj A BN O 29 m HEY O
_ | International 0 & ==7
N =7t H7HEE NE37 +9
OJ
%72 |National University of Singapore g7 28 |33 0 g4 0O A0
BCA-NUS Building Energy & Research . .
2g7 . 297# 89 | 330 A O U O
Information Center
X NEHE HHOE 7 | £A 0O B7 0 8s O
a - o YL ANES g oR 2lA oUX] AT T e AMT F UARE & AN &
B b ARE AET = JE=E 5lo, databaseS FEFo=U AFES
2 oo ERTEY oo /A0S 128
Eﬂgﬁg%%’ '_I'l._mnD T'ioD t:i'r/ot:lo@i-l-“'-\'oD( )D( )
OJ
A g RY | Uuol [0 ASYUME} W SMAZHE} @ a | )
sy g7/gt z21% O Stand-alone T2 O U YANEM pdf YO
S YA )m o )OI
g%y 20 FEM
" Jls4E: FE-Et
B "Il YHO| FF:
Input |+ <AZF ZF AU A &M, F vig/o)E WA, AL HE, AA AR
Output | + AE AUAFE & (kwh/yr/m®) 2 AL A ES 5F H/ts
o AAFAA PJHEEt] ERlo AE9 oUA] AEH TS ER1sta, 4HE¥ Building
Energy Efficiencyats EHE EH o] XA H7IE2 W] e AEF vjudd 4
NEF AR E AAEH
e I Questionnaires(7] 24X 42) —> Energy Audit Online(1 A 7|W}t) —> Energy
Audit Results(g3o] XA ALt oUA&& go = I E 55 &2 A=
&=,
Faye o .. O
e Total/ Landlord/ Tenant Building Energy Efficiency® o] g 2 H7} 3hu},
ol E%l
x =

N ‘
I e Y

Total Building
Energy
Performance

Degree Level |Description

of Standard |Assessment

Total Building
Energy Efficiency

(kWh/year/m?)

Indicator

Level 1 Excellent 0.64>0r = Level 1
Level 2 Very Good 0.86= Level 2 =0.64
Level 3 Good 1.05=Level 3=0.84
Level 4 Fair 1.51=Level 4> 1.05
2.03< or> Level 5
Lewvel 5 Poor ~1.51
8. 48 oYXz X[&26HY dEe 4L

147.74 =or = Level
1
197.92 =Level 2=

147.74

243.14 > Level 3 =
197.92

348.35> Level 4 =
243.14

469.56 < or = Level
5 »348.350
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o A KULU
© ] Database [0 Evaluation Tool® Guide OO ( a
YofTA BA O 29 m HEA O

_ | International 0 & ==7
N3t mace He37h ¥

(w]
7| 7| VTT Technical research centre g7 2 |33 0 g4 m 9O
2497 VTT Technical research centre 297 8 |33 0 A m uAO
YH0E F7 | A0 F71 0O 8s
« BUHY/SHH (metered) HolE A% 5 £A4S Adsts AFH 2=
2 dsm FALO YF/4¥E 0 1888 0O ( )0 |

ne ]

"

()

=
re
Ul
Hi
re
r=
Ho
~
(m]
A
1=

g8 22238 0

Ui AAOlE pdf H2 0]

O
1=

Ho

o
ol

dim =
ox

F

Input S A9 ol

- uAAEEEY

2 UEH A (Property)
48 %= (Meter): oA €19

9% 7 99E dus 7=g &

(of: rolgl= Meters AAISFaL

A

o Ly x] 2B (kWh or m3 5): A3y A7), &+

B AR AR A el whE ouA Y

S A= R B

=1
[€]

Output

%/

Ak AE AHEF w2 e el b
J/DE B HEF & 9e

The noma | use Of KLJ_U(choese the language from Other-menu, more information: http://iwww.vtt.filkulu)

1. Choose the object of monitoring
(Building. Group of Buildings. Factory ete.)

4 KULU Consumptionmanitor
Bopeny Merer Eeeding Graph Bpon e Help

[_ O[]

and give the reading. Separate the decimals
by the comma character (,).

You can also give directly the consumption
(outputs, amount of users etc.). In this case
leave the reading field empty and put into
the Sp-field (Special) character K.

By clicking any date-field (row) in the form
and pressing CTRL+D you can delete the
whole row (wrong values for instance).

:a Propertyfasri VTT OFFIGE HOUSE g =
Open the list of objects by clicking the field. Meter ‘MJ “a
Choose the object from the list. If needed scroll e & icoss mwnlEarmala] 1>
the list of objects. 4 652,70 4940800 143510 | [om =
30,92 155,00 3078400 1326.13] | [ =
. a5 620,00 320000 120000 | [z000
- /Jﬂ 06.93 46 07630 36 504,00 1216.60 15 000
2. Choose the meter 01.08.83 577,50 AW096.00 125300 | |y
B0ns | 6764 [ERETX T N S
Open the list of meters and click the meter i i e b 7
from the list 01.11.83 47 49725 43 680.00 136500 g Jan Feb Mar &pMay Jun Jul &ug Sep Oct How Dec.
1193 anoano a0 143724
ies serese 620000 149290 Cond 3] Cons ad Dift
3. Give the date for reading sons | awzoni 46 608,00 . g R
4 128 02.34 48722.70 472800 4172800 120800
The lowest row in the form is for updating. 91.03.84 50204.50 30 544,00 54400 -5 a440n)
Click the date field so that the frames will gf :::: 2: :;’;:: ; g:;g: o gg% e
become dark. Give the date in the form 90.06.94 51185.90 20 520,00 o500 -1598400)
dd.mm.yy. or use F12. It brings current date 91.07.84 51374.00 15 496,00 1549500 2334700
from PC's calendar or the date once given. o T Loam 0 1789000 1 33500)
o A iu oF 2 . X Y zzaanon  sos2no|
Tripble clicking gives you the calendar T 77500 20000 ~ e
4. Give the meter reading \ %ﬂnnu 67367.25
. [ Capl [ } i}
Go by mouse or =] key to the next field - = A

5. Look at the results of monitoring (consumptions)
Push Enter: The programme puts the given data as a new row in the form
and calcul the values for al and daily c ption (columns).
Based on the reading period consumptions for the calendar months
will be calculated (icl. corrections) and displayed in the table and graph.
From the Graph-menu choose yearly/monthly/daily and graphtype.
Compare consumptions with respective previous ones and clear the reasons
for variations. Click the date in the form to move between years or months
(in daily graphs). Copy and paste data to excel if needed.

a8,

o=

A =t A SYEE 2

of
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EPA—-ED (for residential) / EPA—NR (for non—residential)

Database [0 Evaluation Tool m Guide (O ( a )

B O 2¢m HEY O

wa A
ol

Jim =

ox

_ | International m E£t=37
= Neg=7t 58
O

IE(International Energy) N7 o4 | 22m A DO U2 O
IE(International Energy) 2oy # 0¥ |33 m A 9™
2003- Q0= £7 (4N D0 %10 g8O
o 7IE FAEL AE E VIE HFAE AEY dUA e HF H QIF AdES 3

Nd =
FE Y80 FAEm YR/H4YE W g8 O ( g )
O
gerol m AZUUHEOI M SMAZHE @ ( g ( )
A7/ Z2 13 ] Stand-alone T2 [] Yot YANOE m pdf Y
( 44ng )m )0 ( )
20 REm
m JS3E: AC-EIHNH (EPC S MES 9ot 250] Fg)
B Gt @Ro| FR: X MEEEE ZUHIE(EZE) X HF

e EPA—ED % EPA—-NRol|A Policy makers(d & etA}) 2} Consultants AL E E) ol Al

slgehis Wl ofele e

Policy makers Consultants

Booklet describing the EPA-NR

Survey: Mational context in MS method

| Checklist for an intake interview

National reports on pilot projects Inspection protocol
EPA-NR software and BesTest

Overall report on pilot projects Report: functional specifications
of the software

Application strategies for the EPA-NR method
]
Brochures ( general and thematic)

8l Policy maker?} Consultants s{2t | (EPA-NR)

* EPA-ED % EPA-NR Th5¢] ZEAZ upe} 184,

o ZF AE wEEY] fE AlFEE B2 ol e
1) Checklist
2) Intake/inspection form

3) Guidelines for inspection
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4) Calculation (software) tool: EPA—ED 43X E ]

¢ EPA-ED £ E]o]

e Main window (define the actual energy consumption from various
sources, and climatic data),

e Dwelling (define general input data, i.e. heated floor area, internal
heat gains, ventilation),

e Thermal envelope (define opaque constructions and glazing using

Input libraries, unheated spaces, etc.),
¢ Passive solar systems (define geometries and construction of
sunspaces, etc.),
* Installations (define HVAC equipment using libraries)
* Active solar systems (define solar collectors, PVs using libraries)
e Energy consumption: calculated monthly energy consumption for
heating and cooling.
e Heating, cooling and domestic hot water: calculated energy demand.
Output

¢ Summary: calculated savings (fuel consumption, electricity, COq
emissions, energy indicator) and cost (investment cost, payback

period).

— EPA-NR9 7%, multi—zone simulation®] 7}% 3%, monthly/hourly basis¥
Aol 7H53t

ek mzAE (A3 o8] )7}

o EPA-ED/NR method®] &% H84& 7]
3, Z47+e] RuAME FHo]X] el A AT U

3 el FaE
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o A CEUS (California Commercial End—Use Survey)
© g Database m] Evaluation Tool (0 Guide [0 ( ) ( a
A 0f A B4 0O 29 m MEHd O
_ | International 0 & ==7
N =7t a3 g3 7%
(]
%7 & |CEC (California Energy Commission) ez 98 |33 m &40 U O
od7 CEC (California Energy Commission) 2Y2 o |3 m A O UL O
AZx JEAL | 2006 HHOE 7 | +A 0 B7 0O 9 m
o AE A2=¥ dolE, A& FH|, V¢ Tt AMEER, TUE 99 AF, ] 55,
+d 2A= g AR 3 2 HZF (end—use) oA AL H7}
2 H . 384 dux AMES d iy 2o 9 G HFoux] asA dolE F3
o FEAA AE AYA T8 FA4 BE 9 /oyA a8 A4, FoF e A e
AP FEAAE 453 5 e o T
_?_0‘19 zNH8e HO /AN Q 198
EHQZi%%%* '_I'l._ we T‘IoD t:l'r/ok:io@ J-L"TOD( )D( )
[l
Mg Y | uuo m AZUUMEN W SHAZHEN @ ( o )0
3 4 golu 21 O Stand-alone Z2I1H O Yot FAE m pdf YO
S d4ng O a m
2guy FEO FEMm
B DB #3: 4¢& A& oyx 34
B DB 359 F7: Add/29/A7 I/ d/37)/59 5 44 iAol &ZF(GWh)
m DB 3% EF AA: Sector, Buildling Type, Fuel(7}2, A7]), Results B
B DB 2994 d3te $58 44 A8 5 daEdolye 8o 1 W Ig=xa 3
dlolg &2l 7153t
o A& A&H dolE, AP, 7|} 7t AN AE 99 A, ] 55 &
2AIF g3 AR FFH 2 Xﬂ%.
o YA YA, AYAAREE = (G EY/27]/53/717] 5ol mE FH A
M FS AAE
Faye
I:I*l %%I Home Overwew

Sector Annual Summary Statistics Download "Limited Statewide - All Commercial” Workhools
PG&E
Building Type B
]
- El
All Office [=] EUFS || Energy- = a Non-
Enduse || use Flggf's“bfck PE“”E{ Enduse || incigent || Connected ég;‘;'a’
Fuel End Use Floor || Incices (| Fio0r Stock| - nteniefy Peak Load ey
Gas = Stoek (kwn? “_,,) Load (watls/SF) (ngm
(kSaFY) || EUFS/ v (watts/SF)
Year)
Results @ (®)
T =l Heating|[2.037.408] 0.5 41.4] 05[] 417.06 SF/kB 1,087
Cooling|[3.374 531 2.97] 68.6 18] 519.44 SFiton|[ 10,017
Ventilation|[ 3,697 217] 2.16] 751 039 0,59 3,000]
Display Charts Water Heating|[ 2.247.021 0.27] 45.7] 003 021] 611
Cooking|[4501298][ 062 915] 012 0.30] 2,805
Worknook ion][4,643.497] 194 94.4] 0.24] 245 o014
Exterior Lighing][4.407 150 09 396 024 026 3019
Download Interior Lighting|[ 4,915.027)  3.92 99 9) .74 1.08 19,265]
Limited Statewide - All Commercial’ e L0 X :" 0 =
Workbook Office Equipment|[ 4339543 0.99 98.4] [E | 079 4,782
Wiscellaneous|[ 4,491 354 0.87) 913] 015 .45 3024
Process| 105,818 1.91] 2.2 0.0 0.03] 204]
Motors|[2.339.736]_ 0.99 573] [E| 057 2811)
Air Compressor|[ 1,801,858 039 36.9) 013 1.0] 003 0.14] 642
Segment Totall[ 4,920 114]] -] -] 1369 100.0] B | -] 67,077}
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4 4 |EIA CBECS (Commercial Building Energy Consumption Survey)
© g Database m] Evaluation Tool (0 Guide [0 ( ) ( a
A op A B 0O 29 m HEY O

_ | International 0 & ==7
=7t o= Nez7 2% -
A7l # |US. EIA(Energy Information Administration | 7j%7/2 88 | 33 A 0O U
297 U.S. EIA(Energy Information Administration | 29

# (m O
1% 88 | 33m A0 UAO
F O O

1992 ¥71m 98

s ® | =] 4AdE HE duA & , 4 AZ9 olUA v F H| gl Tt
T Nz EARR oA 4u] B B0 B3 RS AT
H O O X7 Q O /A Q o9
EHQﬁ%%%’ :I'lT'_' mnlil T7'|0D HT/OHOD D'-"TOD ( )D ( )
O
A g RY | guolm AZUAUHEI W SMAZHEI W ( )a | )OI
" A @718 T2 [0 Stand-alone T2 [0 Y HYA0E m pdf IYO
( 0 ( ) ( O
2944 | gE0 R2M
m DB #3: olUx|5A DB Al¥
B DB &9 FF: ¢ A7 AJUAEA (oA B]E £3H)
B DB &5 EF AA: ANUALdE 26
B DB 29494 Azt €9 dUyA A AXE AF

o M
[*)
aim= =
ol

o

A7, A YA Abgel g FAE £% (FAL, FAE, e, &% )
A dE = A AT
o I ANUAEA A"} FAE AF.

Figure 1. Fuels and Energy End Uses in Large Hospital Buildings, 2007

number of buildings

3,000
2,000 @ Matural gas
@ Eleciricity
B Fuel Qil
District heat

@ District chilled water
1,000

All space ' Main ' Water ' Cooking* Cooling® ' Electricity
heating™ space heating® generation

haatinm
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o A saei (Sustainable Energy Authority of Ireland)
© g Database m] Evaluation Tool (0 Guide m ( ) ( a
A op A BN O Y m HEM O
International O Et= =7t
=7t d= He37h 8 -
%7 |Sustainable Energy Authority of Ireland ez 98 |33 m &40 U O
297# |Sustainable Energy Authority of Ireland 297% 8% (33 m A DO WO
X HEHE YEOE F7 | £Am F7 O gs0
E H e AETEE AEE A YA Fx, Ve, AE8S G
LTRSS O FAHEm YR/HYE8 W usEm ( ARUE )m ( )
jads 38
L]
A gAY | 2Hi @ AZYUNESNE SHAZHEL @ ) | )
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2 guA FE0 FEM
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B DB &5 7 143 A JAd B A, A7)/ Hl/ad/ AN IR /7] 7] Sl
& TipsS #lA 8t
B DB &5 &7 AA: A5 9 AF/1ENES. A A =H by
B DB &g sjdas e 5, dEalate)] st e stol=ekel AlF
o AA v7FA] F-&, Home, office, school, community &2 0] Z}Zboll gk oA
Aok gl FEA, JQAE R Axel gk R AlF
e 1 % Building Energy Manager’'s Resource Guide : o] 4% & o] s =84 2
X Als /M 7]% W A / Building benchmark Calculation €A Hol&
e Energy Star, BER assesor 53 <17
o AFAZE AF A AES s A 4 = I AT (Take out survey,
Energy Saving Calculator)
| vowa | Abwils | ConssUrs] Cosan | Slsma o romom i [Mroee B
Fayg e
y Ex Seal: e o e e

Deting Arcund games Zono

Granes Jooilabs
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Feo )z E&AE (HEED, Homes Energy Efficiency Database)

Database m Evaluation Tool O Guide (O ( a )

B O 29 m HEY O

_ | International 0 & ==7
gz g3 7%
(m]

Energy Saving Trust AL od | ssm A O A O
Energy Saving Trust 2Y2 o |3 m A O UL O

HHOE F7 | A m 7O ¢&0
e A= FEl9 oy ag] BI AR 3
TE U820 FAHAEmM YR/4¥E 0O 288 O ( O (
]
uetol m AZYUMEN M =SMAZHET @ ( o ( O
d7/gt 2213 [ Stand-alone TEI1H [ A4 YMNOE m pdf YO
( o )0 ( )0

O
1=

Ho

o
ol

dim =
ox

B DB §3: 718 A& AdUAEA DB AF (F=F FA9 < 50%°] g Fx)

B DB 59 7 A7 FAEL UE dg T4 A

B DB &5 57 AA: A& AL dF/EA/ AT/ A
AN A A G 7 ol Ao A 2H]

B DB %9%4]: HEED Online g 53| 5% AM§-Ae Al HEEDO| A B3l o] gl
g YEEESE AT YL

- BT 2 Bd 5L FR 7Y ouy
1

(¢}
e
L

Energy Performance Certificat g
» Local authority funding guide® A|&3la 5.

How to use the database:

You can search this database using either the keywords search which will show a range funds which
feature this keyword. Or by selecting criteria from the three options below ‘eligible region', eligible
organisation’ and ‘funding required for'. The more options you select, the more refined the search will
be

Click on the name of the fund to access the full record showing the details of the funding source
Find a fund

Search (keywords)

Categories Select all categories | Deselect all categories

Eligible Country

Energy efficiency
Funding required for Renewable energy
Decentralised energy
Transport
Select all | Deselect all

Eligible Organisation Select all | Deselect all
Community Group Housing association Local authority
Mot for Profit / Charity Parish council Tenants and residents group

Individual
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Annex 40, commissioning of Building HVAC Systems for Improved Energy
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o A Annex 47, Cost Effective Commissioning of Existing and Low Energy Buildings
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