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ABSTRACT

Keywords: Dynamics EUI, Energy Label, Existing Builing, Green Building

In order to relieve the growing global environmental crisis, the United Nations
(UN) proposed 17 sustainable development goals in 2015. The 11th agenda is "
Sustainable Cities and Communities™ which focus on reduce the energy consumption of
the construction industry, and its specific actions are to promote the energy efficiency of
the green building industry as a strategy. This research aims at Building Energy Asset
Score which follow the US Department of Energy DOE's examples.

Research methods:

This research introduces the unique methods “Dynamics EUI” to produce a virtual
building matrix sample. The Dynamics EUI is allowed to simulate the energy use
intensity which divided by its own energy comsuption chrateristics of the building
matrix. All distribution to perform detailed energy simulation analysis by energy
eQquest software.

The different usage types of building energy consumption are established by giving
a score from 0 to 100 which based on the distribution of energy consumpuion from
highest to lowest.

Major outcomes:

A simulation method “Dynamics EUI* for the scoring scale of building energy
consumption assessment was proposed. The EEWH-EB(existing building) uses the
actual electricity consumption E (kWh/yr) as an evaluation indicator by obtain the
electricity bill information of the case before it can began the substantive assessment.
The actual electricity usage of the building is difficult to be the same as the standard
situation. Therefore, the actual electricity consumption E must be corrected by research
method context to become a situational correction power density EUI* before the rating.
The contribution of this study shown as following:

First, evaluation method of EEWH-EB energy consumption labeling classification
was established.

Second, the Handbook "Green Building Assessment Manual - Existing Buildings
EEWH-EB" was drafted.
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% 2-1 EnergyStar % j sc4g e EUI RIS 2 58 fF A 47

Coefficient

* Centered
Variable

Actual Reference Building
Variable Building Centering Centered Coefficient
Value Value Variable
Constant - 146.5
Number of Guest Rooms per
1,000 ft2 (min value of 3, max 3.000 3.022 -0.022 103.7
value of 4)
][:Izumber of Workers per 1,000 0.6000 0.3359 0.2641 3493
Number of Commercial
Refrigeration/Freezer Units per 0.06667 0.05219 001448 178.7
1,000 ft2
Percent Heated x HDD 4532 2,873 1,659 0.006324
Percent Cooled x CDD 1,388 1,722 -334 0.008473
Commercial/Large Kitchen 1.000 - 1.000 46.73

Predicted Source EUI (kBtul/ft2)

(7 #2 % JR:ENERGY STAR 2018)

146.5

-2.281

9.225

2.588

10.49
-2.830
46.73

2104

= Fitted Curve

¢ Reference Data

100% -
90% A
= 80% 1
3 70% -
& 60% -
o 50% A
s 40% -
2 30% A
3 20% -
10%

0%
0.0

0.5 1.0 1.5

Efficiency Ratio (Actual Source EUI / Predicted Source EUI)

W 2-1 EnergyStar ¥ 3 sk 4gaE i EUI eha &8
(F 4 % JR:ENERGY STAR 2018)
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% 2-2 EnergyStar $% 5§ sc4p i EUIl efn=4 £ %

EMERGY 5TAR Cumulalive Enengy Efficiency Ratio ENERGY 3TAR  Cumulafive  Emergy Eficiency Rabio

Score Parcant = < Seare Parcan = <
100 0% D.0000 04025 50 0% D.B559 0. 5655
99 1% D.4025 04512 43 1% 05658 05747
b 2% D.4512 04842 45 2% DB74T 0.9827
a7 3% D.4842 iR [ 47 3% L v 0.9907
£ 4% 05102 0.5320 45 % 09907 0.8555
a5 % 0.5320 0.5510 43 by 09958 1.0063
B4 6% 0.5510 05681 44 6% 1.0058 1.0M52
93 % D.5651 05838 43 LT 10152 1.0235
02 B% D.5838 05582 42 0% 10235 1.0319
a1 o5 0.59&2 oe118 41 55% 10519 1.0404
L 1H] 10% D.E118 06245 40 B0% 10404 1.04%50
a9 11% D.E245 0UB3ET ] B1% 1.0490 1.0677
B& 12% D.B367 0UB483 35 B2% 10577 10656
a7 13% D.B4ES 06554 37 B3% 1.0666 1.0755
BE 14% DB QBTN 35 4% 1.0755 1.0845
a5 15% D.ET0 06804 B B5% 10546 1.0833
B4 16% D.6804 0.6505 H BE% 1.0539 11053
83 1% D.E905 o.To02 k] Tk 11033 11123
' ¥ 18% 0.7z 0. 7098 32 8% 11128 11226
a 19% 0.7098 iR L H B0 11226 1.1326
B 20% 0.7 07282 . i T 115326 1.1427
79 21% [1 s vl 0.73IM 9 i k- 11427 1155
T8 2% 0.7371 074589 28 % 115351 11658
7T 23% 07458 07545 .7 % 1.1&38 1.1747
T 24% D.75dS 0.7630 26 4% 11747 1.1859
T3 25% 0.7630 [ilEra 3 R 1.1&50 1.1974
T4 26% 07714 Q7797 24 TE% 11974 1.0z
T3 2% 0.rer o.Tamm 3 ik 1.2 1214
[ 28% 0.7 0.7960 22 8% 12214 12340
ri 29% D.7960 08040 21 % 12540 12471
Th 30% D.8040 08120 20 B0% 12471 1. 2606
[ pih b [y i} 08199 13 B% 11606 12748
68 32% D.E1ea 08377 18 B2% 12748 1.2855
a7 3% 0.BZT7 08355 17 B3% 1.2535 1.30459
BE 34% D.8355 08433 16 B4% 13049 1.3210
[ 5% DB 0.8510 15 B5% 13210 1.3381
b4 36% 0.8510 0.8587 14 BE% 13551 1.3561
B3 b i 0.B587 0.8664 13 B 13561 13753
B2 38% D.8&54 08741 12 B8% 13753 1.3558
a1 3% D.ET41 0.8818 11 Bo% 13959 1.4180
i 40% D.881&8 0.8804 10 007 1.4180 1.4421
a9 a1% DB 0.8971 8 5% 14421 1.4556
o8 a4¥% D.8571 09047 il 52% 1.4656 1.4581
a7 43% D.9047 09124 T 53% 14581 1.5315
L] 4% D914 09301 3 B4% 15315 1.5701
a5 45% 0.5 09278 5 s 15701 1.6163
od 45% 0.927& 09355 4 BE% 16163 1.6743
33 a7% 0.8355 09433 3 5% 16743 17554
a2 48% D845 08511 2 3% 17534 1.8827
al A% 08511 09589 1 59% 18827 s

(F# R JR:ENERGY STAR 2018)

6f 2@y e E L Wi kit DOE ¢ ASHRAE % it <0 Building Energy
Asset Score ™4 ;* (Pacific Northwest National Laboratory B %) % ] » & *
Energy-Plus # %8 2 & 2+ 48 EUl & 7 k=8 E A i e H 320 L7 /2 4o | 2-2
FEST oo gL ERF P 7 AZ 2 2 k02 Latin hypercube sampling f& #-f-g 0 EUL TR
B X - ks enpE R4 B ostepped linear scales iF % 3+ 4 ;% (Na Wang, Supriya
Goel, Atefe Makhmalbaf & Nicholas Long, 2016) - 3%/ 2. B eI B ¥ 4 it BEE R
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Scoring Scales

> A progressive binning method was used to establish an appropriate scale for each use type.

> 90.1 Prototype Buildings were used as base models to develop EUI distributions, which were
turned into score look-up tables.

> No baseline is needed for scoring a building.

EUI Score Increments
70 10.0 Office Score
80 95 10 On a 10 Point Scale
90 9.0 10 6000 ——
Mesn 55
0 B 10 _ StDev 1536
110 8.0 10 5000 N 35415
120 75 10
130 7.0 10 an0t R
140 6.5 10 -
150 6.0 10 5
160 5.5 10 3. 3000
175 5.0 15 &
130 45 15 2000
205 40 15
J
220 35 15 1000
235 3.0 15
250 25 15 .
< 20 2 1 2 3 4 5 6 7 8 g 10
= = 20 office Score
310 1.0 20

W 2-2 % B K Building Energy Asset Score 57 2
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Diagnostic de performance énergétique - logement
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Scheme
LU -1 - NABERS ® ] [ ] [ ] ®

Commercial Y [ ] [ ] L ]
Building Disclosure

MatHERS Y L] L] L] ®
Brazil PBE Edifica [ ] L] & LJ

Canada EnerGuide Rating L ] ] L ] ®
System
ENERGY STAR [ ] * [ ] @ [ L
Portfolio Manager

REALpac Energy ® [ ] L] L]
Benchmarking
Program
China China 3 Star [ ] [ ] ] [ ] L] L] L ]
Building Energy
Efficiency
Evaluation

21T, EEL I Energy Y L ] ® ] L] [ ] [ ] ]
Union Performance
Certificates (EPCs)
Display Energy Y ® [l
Certificates (DECs)
France Diagnostic de Y L ] ® ] L ] ] L] L] L]
Perfarmance
Energetique (DPE)
(-1 P Energieausweis Y [ ] [ ® [ ® * L4 o

India Star Rating for ® [ ] L] L]
Buildings

Italy Certificazione Y L] L L] L L] L] .
Energetica

Japan CASBEE [ ] [ ] ] [ ] L] L] °

Russia Energy Passports [ ] L] [ ] L] [ ] [ ]

South Certificate of [ ] °
Korea Building Energy
Efficiency
United EPCs Y [ ] ]
King DECs Y

USA ENERGY STAR ®

Home Energy L ] ]
Score

Commercial [ ] ]
Building Energy
Asset Score

HERS ] ] L] L]

Res = Residential; 5F = Single Family; MF = Multi Family

(F# % k:2p Bio Intelligence Service, 2013)
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Figure 3 - Final Regression Results

Dependent Variable Source Energy Intensity (kBtu/ft?)
Number of Observations in Analysis 886

RZvalue 0.2200

Adjusted R? value 0.2147

F Statistic 4132

Significance (p-level) <0.0001

W 2-8 % Wit A% Energy Star {22 AIFRZ BN L 4o Glkr 5 0.22
(F#L % iR:Energy Star 4 =t)
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300

Median (CBECS) Median (Sample)
67.3 kBtu/ft2 1 737 kBtu/ft?
1

Insights

The median Site EUI for CBECS is lower than
the sample median, indicating

that the overall portfolio of office buildings
may be less efficient than CBECS

250

200 -

A third of the office buildings are

150 -

Number of Buildings

100 -

50 ~

20 40 60 80 100 120 140 160 180 200 220 >240

W 2-11 ¥ it & #% CBECS Tl e i EUI A
L& R :McDonald C., et al. 2016)

~
R
5

70
Median (Sample) 61.5:kBtu/f’c2

60

1
= Median (CBECS) 93.2 kBtu/ft?
50
46
There are 19 buildings
40 with Site EUl greater
than the CBECS
20 Median Site EUI of
93.2. There are 2
buildings with Site EUI
20 - ¥ of 30 or less.
12
10
5
2 2
0 ¢  mm I . [ °
1 T T T T
60 75

T T
15 30 45 90 105 120 135 More

Site EUI (Kbtu/sft)

Number of Buildings

W 2-12 ¥ Wit k¥ CBECS Flenz ez i EUl & 1
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45 Median (CBECS)
196.9 kBtu/ft?

40
35
30
%‘25 Median Site EUI (CBCES)~Median Site
iq EUI (Sample), indicating very similar
%20 distribution profiles
* 5 buildings with Site EUI >400 (30)
15
10
5 l
0 - . I
100 150 200 250 300 350 400 450 500 550 600

W 2-13 % it K% CBECS ?‘#m?&i‘;ﬁ EUI 4
(F 4 k% :McDonald C., et al. 2016)

700 - - . -
First quartile Mean  Third quartile

600 1
1

I
500 :

400

300

Number of facilities

200
100

0

18 22 27 31 35 39 44 48 52 57 61 65 69 74 78 82
or more

Energy consumption (eWh/HDD/ft*/yr)
W 2-14 4c £ 4 Ontario 23 2 EUI A 4 nE R R EUI & fp
(F°#¢ &k &:Annual Energy Conservation Progress Report, 2016)
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35

First quartile Mean Third quartile
30
25

20

Mumber of facilities

1.7 36 55 74 93 11.2 131 149 168 187 206 225 244 263 282 30.1
or more
Energy consumption (eWh/HDD/ft*/yr)

W 2-15 4c £+ Ontario 23 2R EUI # 41 ?)‘mk—ﬁ. EUI & i#
(F 4 & %:Annual Energy Conservatlon Progress Report, 2016)
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H212 | pa kR |BE%04 |BE%02 |B% %01 |LPD60W/ni |LPD 36W/mi |LPD 18W/mi
P SC& 08 |[SCi 06 |[SCi& 0.6 |COP3.3 COP 4.4 COP 6.6
H3.12 /) P 1 4% |B %504 |B% %02 |B%=01 |LPD60W/ni|LPD 36W/ni|LPD 18W/ni
RT3 #3(SC®E 08 |[SC®E 06 |[SC@E 06 |COP3.3 COP 4.4 COP 6.6
HA.u 50 5 4 2 , ) )
BEx04 |BEX02 |B% %01 [LPD60W/nI [LPD 36W/ni [LPD 18W/mi
5/ Az ~ A2
SC#% 08 |[SC% 06 |[SC& 06 |COP3.0 COP 4.0 COP 6.0
BoEER
H5.5 < &2 #5
BEx04 |BEX02 |[B% %01 |LPD60W/nI |LPD 36W/ni |LPD 18W/ni
B2 15 | g
SC# 08 |[SCi 06 |[SCi& 0.6 |COP3.0 COP 4.0 COP 6.0
o {é-’;‘; SEEER
BEx04 |BEX02 |[B% %01 |LPD40W/ni |LPD 24W/ni |LPD 12W/ni
H6.24hr 7 7
SC® 08 |[SC® 06 |[SC®& 06 |COP213 |COP2.84 |COP4.26
H7.24hr 42 @B ¢ %06 |BF 303 |®% %03 |LPD30W/ni |LPD 18W/ni [LPD 9W/ni
R SC® 08 |[SC®& 06 |[SC@& 06 |COP231 |COP3.08 [3.85%1.2
H8.2 il B8 |5 %02 |F%%02 |F%%01 |LPD10W/ni|LPD6W/ni |LPD 3W/ni
“3 SC% 08 |[SC% 06 |[SC@ 06 |COP495 |COP4.4 COP 6.6
Bex01 |BEx01 |[B%x01 [LPD20W/ni [LPD 12W/mni [LPD 6W/mi
H11.24 -] p¥ KTV
SC# 08 |[SCi 06 |[SCi& 0.6 |COP3.0 COP 4.0 COP 6.0
Be %02 |BeEx02 |B%x01 |LPD20W/ni [LPD 12W/mni [LPD 6W/mi
H12.24 -] & fevse
SC® 08 |[SC® 06 |[SC®& 06 |COP231 |COP3.08 |COP4.62
1448 kAT LPD40W/ri |LPD24w/ni |LPD 12w/t
*’,‘ff’.’"ﬁf s . . |BEFO04 |BEF02 |BEFXO01 |COP294 |COP3.92 |COP5.88
(PFAP A KRE
) SC & 0.8 |SC 0.6 |SCi 0.6 |COP22(4 |COP2.95(4 [COP4.43(4
&3 7-1m 3) 1)) 1)
|2§;,;€ 'fi’.ﬁ?—”@ 23 'f&‘ -:‘ 04 ® ?«7 —3‘ 0.2 ® ?«7 —3‘ 0.1 LPD20w/mi |LPD12w/m |LPD6wW/m
Lk SCi& 0.8 [SCi& 0.6 [SCi& 0.6 |COP294 |COP3.92 |COP5.88
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EE A
#3% 5m COP 2.2(44 |COP2.95(4 |COP4.43(4
Al A1) A1)
LPD20w/m |LPD12w/m |LPD6W/m
3.4 £ %% SPA | . .
BEx04 BT F02 |BEZx01 |COP294 COP 3.92 COP 5.88
&Z BB AR
) SCie 0.8 |SCi& 0.6 |[SCi&E 0.6 |COP22(4a |COP2.95(4 |COP4.43(4%
i i Z\\' ﬁ-\ A%& ?F ’
Al A1) A1)
LPD20w/mi |LPD12w/ni |(LPD6w/mi
488 kFap BEX04 BEx02 |[BEF01 |COP294 COP 3.92 COP 5.88
FyE ¢/ ZF |SCE2 0.8 |SCiE 0.6 |SCiE 0.6 |COP22(4 |COP2.95(4 |COP4.43(4
A1) A1) A1)
J1.18 /) H#%"@E" BE*x08 |[FEx06 |FgFx04 |LPD30Wm |LPD 18w/mi |LPD 9w/m
o~ fEiE SCi# 0.8 |[SCE 0.6 |SCi&E 0.6 |COP294 COP 3.92 COP 5.88
J2.12 /| pE & HE | RFX08 |REx06 |B%F04 |LPD 60w/mi |LPD 36w/mi |LPD 18w/m
JE SCi# 0.8 [SC&E 0.6 |SCi&E 0.6 |COP294 COP 3.92 COP 5.88
JB38 At BEXF08 |BREgF06 |BFx04 |LPD60WM |LPD 36w/ni |LPD 18w/m
FCPED F SCi# 0.8 |[SC&E 0.6 |SCi&E 0.6 |COP294 COP 3.92 COP 5.88
JArzAdxLE BEX08 |(FEF06 |B%Fx04 |LPDI12w/mi |LPD 7.2w/mi |LPD 3.6w/ni
AR SCi# 0.8 [SC# 0.6 |SCi&E 0.6 |COP1.67 COP 2.23 COP 3.35
5. # Tl |BEX08 |BFEg%06 |B%Fx04 |LPDI12w/mi |LPD 7.2w/mi |LPD 3.6w/mi
PR SCi# 0.8 [SC# 0.6 |SCi&E 0.6 |COP1.67 COP 2.23 COP 3.35

33 ZRAR@ FprEr kg okt
p* -k E Dwij ok 238
PO 6L/( % hr) 0
FEEEG 2 TR AK 4L/(* hr) 0
’%ﬁ~§§rﬂﬁfé‘$§~%ﬂ%ﬂé& 12L/(* hr) 0
%Fs‘o%?;izﬁfﬁ% 16L/(* hr) 0
% 250L/(j P) 5 % 35.0L/( p ) *1
AT S B A 200L/(% P) %4 28.0L/(% p ) *1
A2H(7 k) AAGABE 250/ * = (RS % ¥ 3*) iz 235L/(+ p)*1

e - %% kR

s A Vsx10%

s WA Vsx10%

SPA - % % ok E

SPA * %8 4% Vsx10%

SPA # H# Vsx10%

*1:12 ASHRAE Guild and Data Bookb #:-k * £ 35 2+ ¥

(FAL % A A= § fET2)
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% %

FFEASEATFRLIP 2P

2 34 THAFHFHRFELTE (KWh/(2 hr)
% 3-4a THHFFETE (KWh/(: hr))

o L a’zzga wn |-sapk | daern | T Y
12y | ke o) (m/min) T T E KT F
6 450 30 0.8
8 550 30 1.0
9 600 30 1.0
10 700 30 1.2
11 750 30 1.3
12 800 30 14
13 900 30 1.6
15 1000 30 1.7
17 1150 30 2.0
20 1350 30 2.4
6 450 45 1.2
8 550 45 14
9 600 45 1.6
10 700 45 1.8
11 750 45 2.0
12 800 45 2.1
5F m 13 900 45 2.4
15 1000 45 2.6
17 1150 45 3.0
20 1350 45 35
6 450 60 1.6
8 550 60 1.9
9 600 60 2.1
10 700 60 2.4
11 750 60 2.6
12 800 60 2.8
13 900 60 3.1
15 1000 60 35
17 1150 60 4.0
20 1350 60 4.7
24 1600 60 5.6
5F ¥ 8 550 90 2.9
s 9 600 90 3.1
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EE A
- s a;ga wn |-sapk | daern | T Y
(o) | ey MMV RE]PFRE | pge
10 700 90 3.7
11 750 90 3.9
12 800 90 4.2
13 900 90 4.7
15 1000 90 5.2
17 1150 90 6.0
20 1350 90 7.1
24 1600 90 8.4
8 550 105 3.4
9 600 105 3.7
10 700 105 4.3
11 750 105 4.6
12 800 105 4.9
13 900 105 55
15 1000 105 6.1
17 1150 105 7.0
20 1350 105 8.2
24 1600 105 9.8
11 750 120 5.2 35 2.3
12 800 120 5.6 3.7 2.5
5F-10F 13 900 120 6.3 4.1 2.8
s 15 1000 120 7.0 4.6 3.1
17 1150 120 8.0 5.3 35
20 1350 120 9.4 6.2 4.1
24 1600 120 11.2 7.4 4.9
11 750 150 6.5 4.3 2.9
10F-20F 12 800 150 7.0 4.6 3.1
13 900 150 7.8 5.2 35
10F-20F
- 15 1000 150 8.7 5.8 3.8
17 1150 150 10 6.6 4.4
20 1350 150 11.8 7.8 5.2
24 1600 150 14.0 9.2 6.1
15 1000 180 10.5 6.9 4.6
20F-30F 17 1150 180 12.0 7.9 5.3
20 1350 180 14.1 9.3 6.2
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FFEASEATFRLIP 2P

(*/1e) | (kals) ELE
24 1600 180 16.7 11.1 7.4
15 1000 210 12.2 8.1 54
20F-30F 17 1150 210 14.0 9.3 6.2
s 20 1350 210 16.5 10.9 7.3
24 1600 210 195 12.9 8.6
15 1000 240 14.0 9.2 6.1
17 1150 240 16.0 10.6 7.1
20 1350 240 18.8 124 8.3
24 1600 240 22.3 14.7 9.8
15 1000 300 17.4 11.5 1.7
30F-40F 17 1150 300 20.1 13.2 8.8
30F-40F
s 20 1350 300 23.5 155 10.4
24 1600 300 27.9 18.4 12.3
15 1000 360 20.9 13.8 9.2
17 1150 360 24.1 15.9 10.6
20 1350 360 28.3 18.6 12.4
24 1600 360 335 22.1 147
15 1000 420 24.4 16.1 10.7
40F-50F 17 1150 420 28.1 18.5 12.4
40F-50F
s 20 1350 420 33.0 21.8 14.5
24 1600 420 39.1 25.8 17.2
15 1000 480 27.9 18.4 12.3
50F 1 50F rz } 17 1150 480 32.1 21.2 14.1
s s 20 1350 480 37.7 24.9 16.6
24 1600 480 44.7 29.5 19.6
15 1000 500 29.1 19.2 12.8
17 1150 500 334 22.1 14.7
20 1350 500 39.2 25.9 17.3
24 1600 500 46.5 30.7 20.5

AEAEEFEREI ) (P ADE L F- AR LT3R - HcAOEN AR
(PAL/CEC)) » T t#4% it (RWh/hr)=T 1 i £ (kg)x T 1+ #F Ta# & (M/min)x & 4% 5 +860

Hoe THoad - LTHP 0033; 3EFHELHLTER 0022; 3EFHTA v L HFTH
0.033

(FH kR~ A REID)
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2 34b FHHRFLETE (KWH(: hr))

e
I

i

gk

F i e E (kg 2) & & (m/min) -7 g
750 60 2.6
750 90 3.9
750 105 4.6
1000 60 35
1000 90 5.2
1000 105 6.1
1500 45 3.9
1500 60 5.2
1500 90 7.8
1500 105 9.2
2000 30 3.5
2000 45 5.2

b ¥ 2000 60 7.0
2000 90 10.5
2000 105 12.2
2500 30 4.4
2500 45 6.5
2500 60 8.7
2500 90 13.1
2500 105 15.3
3000 30 5.2
3000 45 7.8
3000 60 10.5
3000 90 15.7
3000 105 18.3
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% 35 THFFFLET E(KWH/(5 yr))

TR BT (M) THBHEAFARM) # (kW)
0.6 #BAFR=4 5.5
0.6 2B R4 8
0.8 BABR=4 5.5
0.8 £ B AR 8
1.0 #7% &<35 5.5
1.0 35=H F A =45 8
1.0 #2B R>45 11

I S eI
(FH &R AT )
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EE A
£ A=\ 240 22 S N\
2 36 EuAFLEIPELELS - BP - TEAFEUIE
PN 240 24 N\
% 36-1 ERARLEMNFEEIA  -RBRP - TELSA EUIEF
HERTETE E o AN - | PR | RN | s | £ | AGRE | REH | B | el | @R | BEHEW Z%iH EUl
WY | MY | BeE | JAE | OBE | B SRR | BN | MR | EEUI LEUImin, - = T |
I ik 12 | JEFER | Qwtl | OPT | ACT & | (kWh/ | LEUIG, ::g:':"' %"ﬁfi E*’
(AJm} [ EPD | (mPfm? | (hes/yr) | (hesfyr) | EACE | m7) LEUImax | ap ) imax| 51c « £Ul
I
(w/m?) | yr) M) [kWh/m?) ag 51s | BB
r
ErE MLHS(FE - | 55/0/0/45 al & 0.05 4.0 1663 | 6784 | 6784 |10 17.7 14.3 106.6 | Blc=1.2
iR 3.2m | B - RS 8.6 1346 | 5ls=4.4
47.8 173.7
MA2RERR | 50/0/0/50 a2 6 .05 40 2.173 | 8760 | 8760 10 232 14.3 67.6 Blc=1.2
LI - LA - 288 89.3 51s=2.8
WRIE T 47.8 1220
) | |
A3 {E{Einnds | 100/0f0f0 6 0p3a |0 opoo |3,723 0 10 0.0 220 0 flc=0
Bh(FIEE 44.1 0 515=0
FIE) 735 0
FRE O | BL—ERLT | 80/0/20/0 b 18 0.1° 150 |3.460 |6570 | 6570 |15 97.7 59.7 1986 | Ble=5.9
g 3.8m | EoBEM (8 139.1 2326 | B1s-21.1
Fr o w17 2312 247.3
28] (h/F)
BZA SRMFATTEL | 80/0/10/10 b 15 0.08 18 288 2750 | 2750 |10 48.1 20,0 385 Ble=9.6
=M (e - 39.7 57.5 B1s=15.9
& - 7D 56.4 81.4
B | ELEREERE | 76/0/12/12 el 9 01°* 40" 1985 |8&760 | 6935 |10 13.4 13.03, 63.54, | Ble 0.75
B - | (R 6, 8173, | 552
- REHIE | A R 43.42 104.75 | Bls=
AW k| 20 14.7
) BLETLS 8 /0§ | 45/20/26/29 | b 15 0.1° 120" | 168 |&760 | 2810 |10 341 21, 46.5, Bl
FEHEY | —R TR a1.7, 60.8, 423
#3.5m (AT 69.53 78.96 gl ss;
B E i | veshe | Fohe | ERe | AORE | RiEE | s | S0 (83 (8w ZE EUl
4N | M3E | ARF | T3 | T SWTFRT | RBER] | SR | EELN LEUImin, =
neE | e MepEs | awr | opT | acT & | (kwh/ | LEUI, :Eﬂlc_ ] ;nﬁ,ﬁ: Eﬂi
PD (AJm® | EPD (m¥m® | (hesfyr) | (hrsfyn) | Fagcr | m) I.EUImaJ: AEUImax| 31 . lew
2
W/} wim} | wrl M) (kWh/m?) s ols | B
r
Mt | E2 S5 BEE S | 100/0/0/0 €2 10 0.1° 120" [ 2738 [8760 |4563 |10 63.4 44.5, 68.1, Blc=
4.0m TR LB £8.4, 1016, |4.14
147.4 1486 dls=
16.41
B3G5 FanbusdE | 36/0/23/41 e3 15 0.2 5 3.539 8750 5520 10 15.54 338, 109.2, | dle=
L 66.7, 1438, |68
11132 188.8 | 8ls=
26.63
B4R R | 89/0/11/0 ed 20 0.2? 2005 | 6217 | 8760 0 105 739, 2717, | 8lc=
KEEERIR 1) 14758, 3585, | 1206
ERER T 2463 4665 | Bls=
68.69
BV | FLBEIE ML | 55/0/45/0 1 10 0.03* 3 1.894 | 8750 | 8760 20 17.2 265 586 ale=1 0.24
(T 528 76.7 815794
B - 1T 882 99.3
#IE ~ pnn | F2 PR AR | 100/0/0/0 2 10 0.05° |[100° | 1863 |[3683 3683 |20 216 9.7 212 Blc=13
T B Hi | (R 1+) 216 26.1 8ls=16.6
S+ 29.3 37.8
Wik | F3.24 [T | 100/0/0/0 3 10 0.05* [300° [2195 [8vs0 [&7e0 |20 2608 |513 132 5lc=33
£ 3.5m B - et 102.1 1816 | 61s=212
AR . foip || ZERE
aom Fa.24 85Fil; | 30/0/70/0 4 15 0.1° 300° |9210 [8750 |[&7e0 |20 199 378 2875 | &lc=84
Tl - 753 3849 | dls=36.1
1255 495.5
Fo. BRI A ,15‘,"\?{{1 85/0/15/0 f2 -] 0.0% (1] 1.863 3683 3683 20 (1] 149 40,1 8le=33
fisdien ) 298 52.9 §15-212
49.7 68.9
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ThERGE AR P

% 362 KA HFLEREEEIA S BRP -

-

7
=~

T R4 A EUIFE

RS R EooERH - | E | TN | EEM | EEN | HAE | SR | S5E =R (Wl | EEeu ZEIE EU
S I | | UG | AR | REE | @ | Y | I | A | B | LEVImin, ARG e | R |
iR L FERRNE | RE FEfRME | Qw*1 | OPT ACT £ (kWh/ | LEUIc, AEUIC, | i | =
o | (A/m) [EPD | (mYm? | (hsfyr) | (hrsfyr) | FA(CE | M) | LEUImax | e f o T g
e
{(w/m?) (wim?) | yr) M) (kwhi/m?) w5 815 | B
r
Fe Mgl | 8Sf0/1S/0 b [3 0.05* 12.0* | 0.843 3683 3683 20 413 125 281 Gle=19
LR HE 249 385 815=2.77
EEAEE 8 AzsE 232
[T}
F7. EETHT | 00/80/2000 |7 15 [ 300 9210 | 3683 |8760 |20 12088 | 60.7 527.5 | 8lc=23
Leiidi] 1207 654 815=34.5
2009 7925
WITHE | 6l —WheRE 65/20/0/15 | g2 20 0.2 Fw# 3900 [5475 [5475 [10 [495 [S529 85.5 51c=15.3
fE R B TR R 123 105.7 1185 | 51s=30.7
RN | SR R 10.0 + 176.4 1805
BETLL L
3:1) 80.0
M a0m | GaER BT | sa/ei0fs ] 10 0.2 002 |6E7T? | 6570 | 6570 |10 [S&1 | 339 79.0 510=20.7
kU i) 98,0 114.3 515=34.0
2263 191.8
G3.24 330 | 65/20/11/4 g 15 0.2 3000 | 5840 | 8760 | 8760 | Bl | 227.15 | 775, 280.8, | ble=
b PH AR & aof 154, 400, |29
EE ) Wi 258 5475 | 8ls=
|4 23
20/
f
15
G4, HTHUEA | 58M17/19/6 | g2 15 0.2 Fl#% |z452 [8760 |[5475 |30 [se235 |[s41, 166, Ble=
R A [ 1082, 2296, |84
300 1803 3114 | Bls=
FERLRE L FREHE Eie| AR | ®E | BHAEV ZEH EVI
= FlHEE | AR L Sp | EEUI LEUImIn, A imin, o]
L L P I Y P s [y 1 || e |5
Lo | (Afm?) | EPD | (m¥fm? | (hrsfyr) | (hespyr) | FafcR | mf) LEVImax | pgiimax| gle. | EUN
(w/m?) (w/m?) | yr) M) {lWh/m?) sl | A1
r
L] 43.85
100.04
=t
H
m | H1.12 /05 —Ak | 80/0/15/5 h1 0 0.2a 150 [085 4745 [4745 |10 [550 [548 69.7 61c=14.3
i s - 109.5 988 615=27.8
77 4.0m | [ - #AEH] 1826 1629
H2.12 \Fraa il | 80/0/15/5 h1 30 0.2a 200 1039 [ 4745 [4745 15 739 76.1 84.3 61c=16.2
SR 152.2 1217 | 615=332
Bl ) 1537 2017
H3. 12 /W56 | B0/0/0/20 n |30 0.5a 100.0a | 2683 | 4745 [4745 |10 [467.3 | 821 2256 | 61c=36.3
B - T 164.2 289.1 61s=72.0
t 2738 | 4209
Ha.LINZE 5 | 65/8/4f23 h2 30 0.2 30,0 1.558 | 5658 |5658 | 10 199.1 | 67.8 1358 61c=13.6
15 1356 1890 | 61s=282
- EE - B 226.1 266.9
S T
H5. A7 KSR | 55/20/3/22 hz |30 0.2 W | 2437 |s5658 [5658 |10 [3528 | 664 1489 | 61c=15.0
i 15 /0§ 10/% 1329 2069 | 61s=30.1
&1 - R - 8 #2210 215 2886
TS
HE. 24hr FE 90/0/0/10 h3 200 0.1 100 [0.657 |8760 |8760 | 10 |876 | 1052 2439 | Ble=17.2
2103 3688 | 61s=54.4
350.5 545.0
H7.2ahr 180 | 60/20/0/20 | h3 150 0.4 Wk | 2628 8760 |8760 | 10 |5367 | 1338 2595 | 61c=17.3
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% 363 EAAFLEPNFEAIA BRP - T ELHA EUIERE
FEAEFHIE TR xR - | B | TR | ETER | TR | MRE | SfE® | SofEer | = | EZR | EHEW ZEIH EUI
A ST | R | HW | ARG | W | W | SR | S8R | SRS EEUL | LEUImin, R e T |
g IR | (i | awte | OPT  facT | & (WH | LEUIS | apye, | paba |
LPD {Afm? [EPD | Imfm? | (hrsfyrl | (hrsfyr) | FafcF | mP) LEUIMAX | peyimax| 51 Ul
(w/m?) {wjm?) | yr] M} [kWh/m?) e 015 | B1
r
iie (MbkE) 35/0% 170.2 34289 | 815=415
210 2887 496.7
H7. 2ahr 349 | BO/20/0/20 | h3 15.0 0.4 B | 2628 |8760 |B760 |10 | 5367 | 1338 2299 | b1c=56
g Y 35/% 170.2 3041 | 51s=366
#0210 2887 457.8
He @Bk - 0 | BOf18/22 ha 5.0 1l0a 5.0 5953 | 4,498 | 4498 | 10 173 219 140.8 51c=26.4
i 43.8 1721 | 61s=53.2
73.0 2427
H9. 24 /I KTV | 65/0/15/20 | h7 10.0 D4a 50a |G86l | 8760 |8760 |10 | 524 | 450 1860 | 61c=103
90.0 2410 | 61s=37.7
150.0 308.3
H10. 24 ¢ 90,/0/0/10 hi 10.0 0.4 B0.0 5.861 8,760 | 8,760 10 2510 | 525 251.0 61e=16.9
b 105.1 3420 | 61s=57.9
175.2 463.3
R iR | 200 0.1* 00* |0970 |&750 | 8760/ | @Ih 251 |4, 37, Ble=
T - T | LA BRI E | 53/0/14/33 Gkt | At 82, 49, 3.27
4.5m (F | HER faerieahodl Bk 15/ 137 72 Bls=
B 600 | B 7-11m 71/0/19/10 b it 217
22:00 - i 30
AT 70/0/13/17 i1 10.0 0.3 10.0* [ 4520 |&760 | 8760 15 413, a1, 146, 8le=
ey - i7 | 2EOIERLAR 82, 213, | 1035
B - paisE | D 137 314 3ls-
SRt sy | s Sm 26.45
a 13 EEHR ST | 100/0/0/0 it 10 0.1 120° [2369 |8760 |8760 |10 |35 35.1, 208, Blc=
R AR 701, 448, 3238
FESEFFISOYE | T - SIaRfR - | S | TN | TR | TN | KR | &8 | &9 | FE iR | FHE AEEH EUN
W SEIEEEE | R | RS e | W W] | RN | SR | EEWL LEUImin,
R T T = P e e B S T e P Al
D [(A/m) €D | (mt/m? | (s} | (hrshe) | pace | )| LEUIMSX | aUimag) o | pun
I 21
(wi/m?) (w/m?) | yr} )] (kWh/m?) s ols | B
r
117 689 §ls=
69.33
T C IR B e 15 0.1 7.5 1946 | 6570 | 6570 | 10 194 | 445 1233 | 6lc=2.9
EMUICAE | sl - 90 1383 | 81s=15.7
B 600 | ith + HERS 4.5m 1483 153.7
2400} - 4
75 4.5m
24 /[ IFHE K1, WS - difs | 100/0/0/0 k2 6.0 0 800 |0 8760 | 8760 |0 555 176 3101 | &le=6l
TR - B | R - B 351 3179 | 8ls=24.1
7 4.0m 58.4 3272
K2, S7EEEE | 100/0/o/0 k? 4 [1] [V [i] 8760 | B7EO 0 [i] 11.7 121.7 Ble-3.6
el 234 124 §1s715.2
389 1311
BPEHEE | M MIAT - BRI m 40 1] 3.00{& A5 HUEY BULE SR P B S.0(KWhirr-yr) » #2805 Pgist ook Ul e i T
HE # - AP i) 1~2 f5% WK Whitdyr) » {EHEF 3F BUFSR IS(KWhintyr) - (S s
fiis a.om | FE AR ez G LU M 1.5 Aty
- Ersnsdic -0 38 3-3 0 AR Wi« 3-7 CadksE Likoe L A% pdilE IR ARG

(F 4L % e A= § TR)

P EUL 9 YRR LR T 13K Wh/ni4F) » BRSNS 468(KWh/ni-/F) SRAABIZE MR B | ikt
H T4 2744 B 2010fF 12 H
AEAEEEAISHERIT7 EELEISAE BT FHER N H18.12(kWh (m2 - yr) |+ BE#ER0.28(kWh (m2 - yr) |- ik
Bt R R TRERRA » thEFRU MR TR 2/ R IR 15
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2 37T ARBEPKAFERERY
% 37-1 A RAZPRE Y EREEF

TRAEN | AEAEEN W & %
X i O [1 [2 T3 T+ [5 Je6 [7 [8 To o Ju [z 13 (1 [15 [16 [17 [18 [19 [20 [21 [21 [28
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5 (f%*;"% %J%%(ig? (ﬁnﬁn) Jz%a*:gv%d- rgﬁi%g%? ffgég

6 450 30 0.8

8 550 30 1.0

9 600 30 1.0

10 700 30 1.2

11 750 30 1.3

12 800 30 1.4

13 900 30 1.6

15 1000 30 1.7

17 1150 30 2.0

20 1350 30 2.4

450 45 1.2

550 45 1.4

600 45 1.6

10 700 45 1.8

11 750 45 2.0

12 800 45 2.1

o 13 900 45 2.4

- 15 1000 45 2.6

17 1150 45 3.0

20 1350 45 3.5

450 60 1.6

550 60 1.9

600 60 2.1

10 700 60 2.4

11 750 60 2.6

12 800 60 2.8

13 900 60 3.1

15 1000 60 3.5

17 1150 60 4.0

20 1350 60 4.7

24 1600 60 5.6

o 550 90 2.9

o 600 90 3.1

‘ 10 700 90 3.7

* 11 750 90 3.9
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12 800 90 4.2

13 900 90 47

15 1000 90 5.2

17 1150 90 6.0

20 1350 90 7.1

24 1600 90 8.4

8 550 105 3.4

9 600 105 3.7

10 700 105 43

11 750 105 4.6

12 800 105 4.9

13 900 105 5.5

15 1000 105 6.1

17 1150 105 7.0

20 1350 105 8.2

24 1600 105 9.8
11 750 120 5.2 3.5 2.3
12 800 120 5.6 3.7 2.5
S EET 900 120 6.3 4.1 2.8
*;:; 15 1000 120 7.0 4.6 3.1
17 1150 120 8.0 5.3 35
20 1350 120 9.4 6.2 4.1
24 1600 120 112 7.4 4.9
11 750 150 6.5 4.3 2.9
10F- 12 800 150 7.0 4.6 3.1
20F 10F-| 13 900 150 7.8 5.2 3.5
20F | 15 1000 150 8.7 5.8 3.8
HaE | 17 1150 150 10 6.6 4.4
20 1350 150 11.8 7.8 5.2
24 1600 150 14.0 9.2 6.1
15 1000 180 105 6.9 4.6
JoF. 17 1150 180 12.0 7.9 5.3
S0 20 1350 180 14.1 9.3 6.2
24 1600 180 16.7 11.1 7.4
20F-| 15 1000 210 12.2 8.1 5.4
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30F | 17 1150 210 14.0 9.3 6.2

#aE | 20 1350 210 16.5 10.9 7.3

24 1600 210 19.5 12.9 8.6

15 1000 240 14.0 9.2 6.1

17 1150 240 16.0 10.6 7.1

20 1350 240 18.8 12.4 8.3

24 1600 240 22.3 14.7 9.8

15 1000 300 17.4 115 7.7

30F- i%i' 17 1150 300 20.1 13.2 8.8

40F 20 1350 300 235 15.5 10.4
&

24 1600 300 27.9 18.4 12.3

15 1000 360 20.9 13.8 9.2

17 1150 360 24.1 15.9 10.6

20 1350 360 28.3 18.6 12.4

24 1600 360 33.5 22.1 14.7

15 1000 420 24.4 16.1 10.7

40F- L:z; 17 1150 420 28.1 18.5 12.4

SOF | g | 20 1350 420 33.0 21.8 14.5

24 1600 420 39.1 25.8 17.2

15 1000 480 27.9 18.4 12.3

50F E:OT 17 1150 480 32.1 21.2 14.1

ek 20 1350 480 37.7 24.9 16.6
&

24 1600 480 44.7 29.5 19.6

15 1000 500 29.1 19.2 12.8

17 1150 500 33.4 22.1 14.7

20 1350 500 39.2 25.9 17.3

24 1600 500 46.5 30.7 20.5

FAHcE B BRI (B AOG TR A F- ARLT B OL5IATR - B ARDER
A& (PAL/CEC)) -

T 142 0% (RWHN=T 17 £ (ko)X 2 147 2ad & (Vmin)x T 1> 5 <860

Bk - T 0033 BE BT HAT R 0022 BERHT A T
$- P2 # 0.033
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420 FHBELTE (KWH(S hr)

dg =

pir kgl v) i# & (m/min) T g
750 60 26
750 90 3.9
750 105 4.6
1000 60 35
1000 90 5.2
1000 105 6.1
1500 45 3.9
1500 60 5.2
1500 90 78
1500 105 9.2

2000 30 35
2000 45 5.2
A 2000 60 70
2000 90 10.5
2000 105 12.2
2500 30 4.4
2500 45 6.5
2500 60 8.7
2500 90 13.1
2500 105 15.3
3000 30 5.2
3000 45 78
3000 60 10.5
3000 90 15.7
3000 105 18.3
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® AR (m) TR B A (M) 7 5 (kW)
0.6 "R AR=4 55
0.6 #F R4 8
08 #F R =4 55
08 #F R4 8
1.0 #- % R<35 55
1.0 35=#* § & =45 8
1.0 # % R>45 11

MR D Z R KA 2 )T RPRG U

116




‘J;lfg‘g,:

SR>

g

LA R A

HPR2ERALEYR
PR 108 &7 9p (BB )F = OPE30 A K

3 ERE

&% v f
i TR
Ao YA 2
1. ¥4 dp e ¥ %0 xi_lfi L ﬁ%?%ﬁ’—_
© 2RI G o A
y’@m;%owéﬁ%ﬁﬁa% 2. T %A 185 ik s 195 4 ¥ o
15 3 =\, + %
A > T aE R *L’ﬂﬁlﬂ**ﬁaﬂh EUI B4 5] %% o fe 3 34 (73502 -
A};«;;FT—% ;\:"I‘,{’FT“F]’;FO
2. LT P2U2ZBI2HEFLTRAE |4 RFEHB R hER* T AEH
» 185 s fRE GBI - KRB AER 0 F R TZAR
3. RARFERF AL FRONG EF L LRGP
’**g‘%@’fv FLF P27 2 % 3-5 % |5 EBsz #1 EUlI & %HET 2 BC
CREFE NN Y S R s EUL 2= B iF 2 p oy &t dp
G %?ﬁi*’iﬂﬁﬁéf?w
4. P RFIFET EUIET R RS
o RIMAZERP R RF KA
bodh e BF o dopt TR EUL 3 B 42
g G EL 0 e FUE R
R S8 B
5. BTG AR AE TR R
L A B B R HE Y AT 2
Ap o BERFnREAETA
BB P Ao® > HE LW e
Pk
SR e S D S R
TR o VAR REALS P RAPN rp
AR R HET IR T
TEHG o 2. AT GHEREH A LET
2. FHITEZEAL Y~ ARATR D 30k e ﬁ%@v#* NS PN
R RERERT o B EHE T2

117



%»}‘,;\4:%1 %l ,—;f_+1174;5;€

FREAF RS PR L |3 B AR o (33 p63)
Al AT G APMpE RS -
3. AExHAHRGOEUIEFBZ T R A
NN A AR S -
e
i Rape
L. f‘@?llfl TREARF AL 0 A .
- p e o | L P T
THE* i EUI AR R E 0 e s . = s, B
A2 HES R 2ok wvﬂ—m”w % EUI 2% 0 2
, 3 + 4 A > .
) A R AHEFERET $ R PRE L EHEERLTETS
TR A s EU fFh - Az PR AR
EEFER 0 F A & F A aud
% , FoE TR m#""@i”ﬂ’”\ﬁ?—%‘
Ao 4o10l <G BB T R 2
» g A - R o
PR R % o> WA o ;,1;@? o
7\1—\"‘ ii’\m\}\;:ﬁ_o
Iy -
L PP FL TR Y
N " 1. #fsite -
G PR EREARB L RAR | TR
T e 20 ERT LA IEEF E AP
2. KR Fe A TERARTFZHA kh o AHASHEATRFRY
BERAFE I D R RS WA RE  LH Y ER SN
F TR T B A i o Fpt EB sRiEIR L AR A
,|~1A¢§,,|z§|§l{f—ro /,,\;ﬁﬁﬁj«?u%ig&,;f&kpwk % B
3.0 AKRETE G AP BEEH S RA@ZT P E TR o
rﬂ’w'rjﬁﬂ' ;%Jﬁ:*% Harsd |3 AEp RHRERENET D E B
FRE s B IR kiR B G O R kY R o
a‘a B o
Wi
L ~%07 %8m0 P FEEA ,
ok L SR
B ’]’f“ ’?Pﬁp ,“J”\O
2. MPEALBEATRLL A4 (2 E@EreT
M EUIa‘ﬁ%ﬁm'Fi"’ TR PR
" 3. FhEpEFEETFIEFE-
ROERAG  EREE-HFHIT ’ lpff]?ﬂ idf, P fﬂ i(tj,,
;;(ljz\)uj—'—\,]j?—'al fjj:% ]"T’ﬂ_,F' Pﬂbﬂ’\:}-ﬂ‘ - & 59
iF o b
3. kEAHnFRTFEBKE sy |4 SR
T R EHFF DT 3R
B2 RE 25 =48
5H o

118




HiE s

4, ;LELE*%@JF% Pzt | Az AR
oo RGP LR
FEpFL & FIES A EMGE o

PEAREERLF O § (HRERAE

%) . RAET AR = E TP
FFERLRT P NRPLR Tz E¢ R ER AR
**f’%*$W%iv%@ﬁf wEFAUEAT -
VihrP AT e TR M T R HIEF |20 EUl A fEHR AR AR Y > Bk
o BEREY S "5/'\ iR Ly g d R BT R
PR nte AT 7 AR MR T

2. HHRPEAFZAFERT S
B0 FERENE R EUlL 7 Ui
FoxkBAFE 75 RPI 4TS 62
3BT LB LR R

PAEE A 1 EHEBF Y S B RBT

T TR AREF L R e

| AP EEER g o8t | PR
RFEAD TR SRR |2 TR F ;;u,»;,gﬁmgpa
G0 d BB S AR R CHCRER N AN = - S
B ais &7 R @Y BPEEUl A A a7 fE
FoooEEF o doa B R o R ¥ & F]F 4 EUl eng2 58 t"l—i—’}s =
SRR AT IR e iy R R e IT;TVL&‘X:” % H R 2
L Bhd o oA TR o mh T hE K

2. HAREZAZAFENYELI H FoUB~@* (750 8ok
ZABR ML PEIALL A o AT AR LB
TR mEzBEUI BTS2 (3. TREVLARY ZETHP
P Celicen s iR 0 HALT Voofez #9 & f K AR
C MR T I R R BB BYEAEAT o

FROrFTR T BERZREH A
BEIEEApR s 2 A FER dH
P EUL W bl M0 22 3k R4k O 4p
E AR SR

AR R BT P LT B
B REwmILT ﬁg%%ﬁﬂw’
B E AT AL AR E
BB EHRT PR o

119



"9{‘)‘3}3:%@ e e TR A2 A

PAME A LAY (3 1 fRfF

IU)
. ZJA LR ARRG EASE
T Fe

»,L; '_{{11 "t’Iﬁ,’ﬁ :eg._:m;

2 B 2 H .

TR AR SR o

2. ®EEUlER@ERaOR* 757
B o sinoacl) Hdcie TL& o )
T ERLFE QTR LT

# » - HEF o

HIFG ) FE %3

e
A N

gwﬁwﬁﬁmiﬁ
> Y (TR) miERE

f
A
%

ES T
4
2

EB Finz &iT=z #0Lw » HxH
]'-{l;’a- émi,ﬂtfﬁgo

4, LHEAFALRY 2 RAER

3 ARG A E A A i & i

) - 2 3@3@%%@ EB ¢} o

EEAY drj Bz P

P3G o
B o E gl
L 23 R5FRRNEEFHEE |1 SRyHT

FLR 0 2 ERIRE RPN SR 7ok

1R A R R E (T AP
TOATRTE 0 RIS B AR B2

B wHjpd R g - T FEE o &
Tr R SARMAIRE D 0 SRR

SERAET R E G 0 AP R

&%”bﬁn’ﬂﬁuﬂﬁ%*ﬂ
FERE o RS sk

Peff

120




g

BraIrevE

CPERF 0108 100 30 p (R ) = OpE30 A K
S EECR A GHME

3R v
B R R
l. 43 P3B572 4362437 1. RHLAHE &R L3 -(GF
TN FFA R W i R 3% p.38-51)
P RFE e e 2. WERAN BBk - i
2. FLLTPT62Z5e i M EUA FELk A - AR AR B )
o ®BTs R B2 GRS REEE R MY MR ke
e HY B 42 yE0 5~ B 4-3 Tl RAEZAFETHERYBL
FRRS M4-45c42 Fl45F EUI > 11 % B pie (7 A 88 0 b4
FRs 45p 5 51 12018 & 204 EAEF L E FE T AR A K
ARTEERREP £ S0 oA R FIRELE AT g FIL T
ko 2z EUl#icieeg 3 28 - 4p B es > BRA S 3L 483 o
B B R 5 R AR L fo R B B3t E AR P T 0 E oy %
CRART FAL O RPFT SR - EAACFARME RTEFAD
HE UEAFT VA £
FFRA A R FE
4o b At R ARRE AP o G st
théaa’w%h{“%w&
HEp? o~ T~ EL "2 H
754 AP S B i
FREFRE PR AFET R R L
LRE TR R B e (5 p.23)
SR HL T AR
l. L FTPIBAI6 el o ~& |1 2HRBIRLY §31% 2 fidy
&%‘i‘ﬁiﬁiﬁﬁ?” T AEHCRP SRR @A
:}ﬂ AR YA T3 qmiE i R A ZREVHAE AR I AREFTY
F LA 100 G LR FERM gHAFL LT R
2. S’F—;f, P.120 *‘;1@34% v 2L % Mo AR AFT 2R ER ) A2t
ﬁQ# ALARTF S ED FEEA R o (33 p.23)
Ay AAR6E R |2 FALRETHAE ML RET S
@ni?’rﬁui,;?f?dé*@ﬁ%ﬁv W2 FRANE L (R A RS
ke VB ERETH FAK G R RRER R FS
%%‘r"‘}i%’ﬂfr’ dx—-ﬂuiﬁ"‘ l_l_i_i’?ﬁ.flip/}zbﬁ’G}éij‘zj
Bl o~ o R A - pEazihiimy bl phuz

121



TP ERAFERTERLP 7Y

IR ¥ %

300 F IR R RE FREREP = U S VIR Nt P E -
FEREA LS 1 1S ] KEE oL T FERE R
EER LR P sEE B N AT g R AR 4R

4, % MHAF2Z P12l 24 24 EUI Fis B hAST 0 3 g FEF AN
* <EUIm p¥g EUIM>EUI% > A F o
F2 A - fogERRF e AR |3 WAk RIMTFERRS
TR ERARINLTHEL 0y i EERFERRT RFE
U A HA PR S TR ERERTR R T E T ¢
F AP B Z R A KR ARA) FRRBRS > bl 0P &
5 e BR LT R (GFip.23)

5. HAFRPIOBThME % 4, =1 25 (33 pe3&plld)

35m~dm & EF R HF B R >
F15 BUL ¢ 2 fefep i pF f 40
FLjk e mErg Ry Mot
s -

LA AR W5 R
R THERRAA B RZE
£ ai AR ERAE AR
?j]]:i&’,ﬁa}g;gﬁqﬁ;ﬁ)\,],&%

[N

Mz R rhé:

. #2399 H2EF2AF BT |1 B S 08%chiadg kiR B
98% 2 Tt kil 5 o o A LR Bp#d &irdi=i LCAHSE 50
poo £ %{50&@:;@;{;’ g;}fr% ,

2. FHEEMEIIRG BRARTR LK gﬂ%jﬁEOE%ﬁ%,;aﬂ
HET At s 2 o G 7% B gt LRDEEAL B o
DL VA FERP O PELERE L BAE R4 ¥
fo » BIRT JREFT AT B PRIL P AR R 2Bk 5 RO 7 e
Fener & K 30 MRS g B SRR KT IHUE
Hav e ERETET R AR HET AR BRI
kiR TP E AT LT
VERAT O MEBLEZAR

MR = (F R p L)

I AELSEEHM BEEP SR (1L BHLRHE-

2. ZERARNPEIFHFYUSAY |2 APFIEUAEKIL LRI

PAERERER O HA TR T
Boaiplr RRLAE  HRG A

WE
e RS S N
RiTG 3221 o

TRHEFATE R A AP FC
ERIBE I VELARRDE
BERET LR BE G 2N
Sy Y Bt REREY

oM AEDERTFIR EMR TR DG
R el R LI T

122




Vi b

IR ¥ %
B R A & %’a; = 0 im— Bk
R d g &5 08 0 % kAR

E nzﬁéﬂx’iif\v}*k%ﬁ:ffiab #-
TR FHEN ’:f;h’* A e
T AR RN E ES-E N
RAEFRA GG FHRE S ﬁ*u’f"\
ARTIHEUGE ¥ R FIE
o b kAR e

WEp I (R F RS T RE)
L FIPFHFFT AL R
5" PR B ol 53 SRR

2T

. BEHELAEHE

2. ﬁ*EB$¢$H%@éﬁ$ﬁm
Frl o ERJPEARTEFHMN
B B REE > O RIsM T
BaflHEFL T LERE B
5 R dih G Energy* 4 dic o B2
ZI PR E D g FIR T RO
LPWMEFSLZ A P
EB47 238 > 2 WY 5 RH

> Gl dedT e B (T 5 F E

é’w%ﬁéiﬁﬁﬁ £ FEFE

Eg o EBV 238 P ik

‘:;} y ¥ i‘?ﬁtlﬁ,’*'l“if’

f’r.ﬁr@ﬂg

1E‘.f—r

W LT T(HRERFF S 4 R2)
. dr-HEipyy BT 4 2R
FEpE SRS Y

@ FR A JC

. EEASFRETMTPELZL > 2N
H-R 4%k 4 R b
el RS RS RR TR
PlEZ3- % -

P A L ERME T RS B RE

T AT(FR ARFF ) ¢

L 23 "THBRZE ) st EUI
%@ﬁﬁ@ﬂ’ﬁimm # EUlo

). RATEfxS BEHRY F0
oFEMTE

. ZERZLREF ZLALBR AL
R '% #Wﬁﬂééﬂ°

2. r]»LEfI 2L AF e FER T
BB m]—}lr TR FE N
o %p»’uiwéw?ﬁwf
Ero 27 @it E R TG T
1 4F o

PAEE A SR Y (3 1R S

123



RFEASZATEIPN 277

IR ¥ %
) . 2RAZFHIRIFTEAEHR
I F2F P2 MEMERE 5 BoFABERIRT DT TR
LIKEUI # 4 $+ % 2 & » £ 85} IR
& o oA E G RELE E 1
J 152 &&&ﬁi SN L
Hfs 3 N5 PR iR fﬁgﬁiLw
BROEBEAGE R FEF o
Ble £ oprad e
1. EC WK%E&]ME%%gFﬂ 1. ﬂ\f-jfgﬁq. fRicRERI T
FR 0 R EFRE R IR T ] o ’@.ihwﬁl“@ﬁzﬁﬁi
7R e R RR R T AP i i Ao T Ld B AR
FETITE 0 RIS BN & AR B2 ﬁh@ﬁ%ro
o HiEd E G - TFEEA o 2. AR K LB AR PRI o

2.

L8

BEAFTESN R LG
HFELIEG s g WA HY 2 -

> o B FIRFFE A R 0 AT
#%ﬁﬁ%ﬁﬁ@&%%ﬁﬁﬁ,
b e Ron 2 B N iRy 2
BrL AW E e - I 3t
Pz \BTFAY 0 FRAESE ERRT
EEAY P REET R T - RS

R

e 1

124




10.

11.

12.

»
e
T
hpas)

\ﬁj’@@;l%

Apoorva Prakash Kaskhedikar, 2013, Regression Tree-Based Methodology for
Customizing Building Energy Benchmarks to Individual Commercial Buildings,
master degree thesis, Arizona State University

Bio Intelligence Service, Ronan Lyons and IEEP (2013) Energy performance
certificates in buildings and their impact on transaction prices and rents in
selected EU countries, Final report prepared for European Commission (DG
Energy)

Building Energy Efficiency Task group, IPEEC (the International Partnership for
Energy Efficiency Cooperation), 2014, Building Energy Rating
Schemes--Assessing Issues and Impacts

Buildings Performance Institute Europe (BPIE), 2010, Energy Performance
Certificates across Europe---From design to implementation,

Buildings Performance Institute Europe (BPIE), 2014, Energy Performance
Certificates across the EU--- A Mapping of National Approaches

CIBSE. 2004. Energy efficiency in buildings. 2nd Edn. Chartered Institution of
Building Services Engineers, London.

ENERGY STAR 2018, ENERGY STAR Score for Hotels in the United States,
Technical Reference

European Union. 2014. Energy Efficiency Directive. European Union. 2014.
Energy Efficiency Directive.

Griffith B., Torcellini P., Long N., Crawley D., and Ryan J. (2006) “Assessment
of the technical potential for achieving zero-energy commercial buildings.”
National Renewable Energy Laboratory. Conference Paper
NREL/CP-550-39830, June 2006

Haydock, H. and Arbon, J. (2009). “Study on energy performance of buildings.”
European Parliament, Policy Department: Economic and Scientific Policy,
Brussels.

IPCC, 2007, the Fourth Assessment Report (AR4) of the United Nations
Intergovernmental Panel on Climate Change

IPEEC (the International Partnership for Energy Efficiency Cooperation), 2014,
Building Energy Rating Schemes-Assessing Issues and Impacts, Building

125



13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

EFERAGEATREP 257G

Energy Efficiency Taskgroup

Intelligent Energy Erope, 2012. The Success Model of Brussels: ACase Study.
Lauren Smith, 2015, Commercial Building Benchmarking Programs in the
Southwest, Southwest Energy Efficiency Project

Kaskhedikar A. P, 2013, Regression Tree-Based Methodology for Customizing
Building Energy Benchmarks to Individual Commercial Buildings, master degree’s
thesis, Arizona State University

Dirk Brounen , NilskKok, 2011, On the economics o fenergy labels in the housing
market, Journal of Environmental Economics and Management

Huang, Y. J., Hanford, J. W., & Piraino, M. (1993). The impact of variations in
building parameters and operating conditions on commercial building energy use
and load shapes. Proc. IBPSA Conference, 16-18.

IEA. 2015. “Energy Technology Perspective 2015—Mobilising Innovation to
Accelerate Climate Action.”

Implementing Energy Performance of Buildings Directive, 2016, Co-funded
under the Intelligent Energy — Europe Programme of the European Union under
the contract IEE/CA/10/002 S12.588732

Lin, Hsien-Te; Su, Tzu-Ching; Ho, Ming-Chin; 2013 ,*Dynamic Energy-Use
Intensity Index for Green Building Evaluation Systems in Taiwan,. DISASTER
ADVANCES 6(3) 1-10, JUL 2013 (SCI))

Na Wang, Atefe Makhmalbaf, Viraj Srivastava, John E Hathaway, 2016,
Simulation-based coefficients for adjusting climate impact on energy
consumption of commercial buildings, Building Simulation

Na Wang, Supriya Goel, Atefe Makhmalbaf & Nicholas Long, 2016, Development
of building energy asset rating using stock modelling in the USA, Journal of
Building Performance Simulation

Nikolaou T. , Kolokotsa D. & Stavrakakis G. (2011) Review on methodologies
for energy benchmarking, rating and classification of buildings, Advances in
Building Energy Research.

Sharp, T. (1996). Energy Benchmarking in Commercial Office Buildings.
ACEEE 1996 Summer Study on Energy Efficiency in Buildings (4) (pp.
321-329)

UNEP, 2011, Towards a Green Economy: Pathways to Sustainable Development
and Poverty Eradication

UNEP SBCI. 2009. “Common carbon metric for measuring energy use and
reporting greenhouse gas emissions from building operations.” United Nations
Environment Programme, Sustainable Buildings and Climate Initiative,
Paris.U.S. Green Building Council and C40 Cities Climate Leadership Group.

126


http://www.iea.org/etp/etp2015/
http://www.iea.org/etp/etp2015/

N
Sl
e
hpas)

2015. "Moscow City Market Brief
27. Youssef, S., J. K. Paik, Y. Seop Kim, M. Soo Kim and F. Cheng (2013).
Probabilistic Selection of Ship-Ship Collision Scenarios.

28. McDonald C., et al. 2016, Benchmarking Energy Data Analysis,Weatherization
And Intergovernmental Programs Office, US DOE

29. Annual Energy Conservation Progress Report, 2016, Conservation: Let’s Get
Serious, Environmental Commissioner of Ontario, Canada

30. Maria Karpman, 2017, Comparative Analysis of ASHRAE Building EQ
As-Designed, Building Energy Asset Score, and ASHRAE 90.1 Performance
Rating Method, Building simulation, San Fransico

31. Implementing the Energy Performance of Building Directive, Lisbon, September
2015, ISBN 978 -972-8646-32-5

32. David E. Clark, 2012, What Colour is your Building?: Measuring and reducing
the energy and carbon footprint of buildings, RIBA
Publishing,ISBN-10: 1859464475

Z ~p== /I?%:
~ AR A AZBAEB - AL 0 2017TE2Y CERF L L xiE TR

(xR DETFIREIIOCT

127


https://www.amazon.com/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=David+Clark&text=David+Clark&sort=relevancerank&search-alias=books







RIEREZAFTRIP 2]

d R e
Ho2x
woEe

s

o

e
S
AR E 8

=

I S B N

poFCERIE AT F At

(02) 89127890

ATAYH XTI W A RTER 3 X 200 BL 13

http://www. abri. gov. tw

SN

3

v o oz
fbe:r\r's?f,‘\

K
) 2 RN S S
108 & 12 *

1
978-986-5448-15-8 (L %)

f%

C 3 RE

R



	表次
	圖次
	摘要
	第一章  緒論
	第一節  研究背景、研究目的及重要性
	第二節  本研究的適用範圍

	第二章  國外有關本案之研究情況
	第一節  國外既有研究解析
	第二節  研究採用方法及原因

	第三章  研究方法
	第一節  執行耗能分區
	第二節  建立個案專用EUI母體分佈與評分尺度

	第四章  研究成果
	第一節  計算情境修正電密度EUI*
	第二節  EUI母體分佈與評分尺度之信賴度檢驗
	第三節  EEWH-EB耗能標示分級評估法
	第四節、編輯EEWH-EB評估手冊

	第五章  結論與建議
	第一節  結論
	第二節  建議

	附錄一 歷屆工作會議記錄
	附錄二  五類建築物EUI分布預測與信賴度的驗證分析
	附錄三  EEWH-EB評估手冊草案
	附錄四  意見回覆表
	參考書目
	空白頁面
	空白頁面
	空白頁面

