TV ENES W
A L

KRG EAF G L 2 TRAY
The study on evaluation of energy-efficient

performance improvement in existing building

3+ 3 %% - 1042001INERO008

FLEBMOD MME A S APTHEAL §
5 R RN T F

B %R 3 - 06-2081469

E-mail address : 3" 3 sklee@stu.edu.tw

PErER AR BT §
Apg: 104# 1279 14 p


mailto:sklee@stu.edu.tw

B . ittt ittt ittt ittt ettt I
L 2 O AP 1
R 2 2 2
RN B X 2 I 3
= R B 3
B . T I - < I~ P 7
R B T
R O B S i A a i o 8
i" Nl M < T - 14
- > ?/,?’%Au\%‘r .......................................... 14
%K}p@/f ........................................ 14

N B BT RE 14
(= ) BT BB 14

(Z) Z2HEEBEREB R TR . 15
(2) 22 AT N F 2 T'F-ffl ..................... 21
() RIFTEHHNZAS N EZ 228 4% 26
(I) I ER NN AE 2 G BRI % ... .. 30

S A R I T I e e 32
- SEREREH BRI BB ERAETRES 32
TN R BRI A P E 3 35
(=) ZHE I Z AT E 230 35
ZNpIFTEHENE RS AR F A TS, L. 42
(=) AR GABZ I HREFTF ERIEIR. ... 42
B B S 54



PR

YRERNRBEFTE o P RAIKEFSLPAER

—\

g

\"-\

£
£ 30~40% s i if 4= B 2 0F AP B AR 33T & KRB T E BIE AR 1Y
PR A S 0 EE S P o K ik 97%2 W e 0 BB AT

FEAF DTN RR BHI LR ERP R L E o

TS S FERRPIA AL T PREE A E R 2 5
Bk B MRS LIRSS > T PR g TR T 5 G

FRET cREEAP SR LR 2R NREAF Y TR G2

P
(\x
P
S
v

R P R MR P ] S A M
B B ATAM o I RRDAMAE ARER RS

WAL ¢ i e B



Abstract

In environmental development aspects, countries around the world are
committed to promoting energy saving and carbon reduction campaign,
and the building related fields account for about 30 to 40 percent of
global energy consumption becoming more noticed in the world recently.
However, the floor area of existing building is around 97% of total floor
area. Therefore, there are more potentials in energy saving and carbon
reduction of the existing buildings. The objective of the project is to
bridge the gap between Technology of Institute of Nuclear Energy
Research and the market of building materials, and develop new
transparent green building materials. Besides, the performance of energy
saving is estimated with the test platform in Institute of Nuclear Energy
Research. This project is raising not only the technology of Institute of
Nuclear Energy Research, but also the competitiveness of market in
building materials.

Keywords : Energy saving, Carbon reduction, Green building materials
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(A) DAVIS {B) GILROY (C} SAN JOSE (D) SACRAMENTO [E) SACRAMENTD [F) SACRAMENTD
MEDICAL OFFICE MEDICAL OFFICE RETAIL STORE OFFICE MUSEUM HOSPICE
Roof
Area ) 2950 710 3080 2290 455 557
Type Built-up Built-up Built-up Four-ply with Built-up gravel Composite
capsheet shingle/
flat built up
Material Asphalt capsheet Asphalt capsheet Asphalt capsheet Asphalt capsheet Asphalt capsheet Asphalt capshest
with light grey with light grey with tan granules with light grey with light grey with tan granules
agranules granules granules granules
Insulation thermal 1.4 (R-B rigid) 34(R19 Radiant barrier 34(R19) None 19 (R-11)
resistance (m? K/W) fibreglass)
Structure Metal deck Wood deck Wood deck Metal deck Wood deck Wood deck
Plenum type Return plenum Ventilated plenum Ventilated plenum Return plenum Ventilated plenum Ventilated plenum
Ceiling type Tiles Tiles Tiles Tiles Tiles Tiles
Pre-coating 25% granule loss 25% granule loss 25% granule loss 25% granule loss 25% granule loss 5% granule loss
condition and bubbling and cracking and cracking and bubbling and cracking and cracking
Pre-coating 0.4 0.25 0.16 0.4 0.25 0.16
solar reflectance
Post-coating 0.60 0.60 0.60 060 0.60 0.60
solar reflectance
after one year
Degraded 055 0.55 055 055 0.55 0.55
(weathered) solar
reflectance
Bl 6 4ct = B2z A2 il BT &6 vk
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1.3-.]. DAVIS i

C) SAN JOSE

(D) SACRAMENTO

{B) GILROY [E) SACRAMENTO [F] SACRAMENTO

MEDICAL DFFICE MEDICAL OFFICE RETAIL STORE (OFFICE MUSEUM HOSPICE
Supply duct
Insulation thermal Uninsulated 0.81 (R-45) 0.35(R-2) Uninsulated 0.81 [R-48) 0.35(R-2)
resistance (m? K/W)
Location Conditioned space Plenum Plenum Conditioned space Plenum Plenum
Savings
Measured daily 67 (18%) 39(13%) 41I%) B(17%) 44 (26%) 25 {30%)
coaling energy
savings (Wh/m?)
Coaling days/year 110 10 165 165 165 165
Deqgraded annual 64 31 04 13 16 11
coaling energy
savings (KWh/m?)
Degraded peak- 13 4 16 na n/a n/a
power demand
reduction (W/m?)
Nate: Va = not availabla
Source: fal-[c) Kenopacki et al (1998); (d)-f) Hildebrandt ot al (1998)
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