2101499 TasenuN13AINTsHLYS

UnANNIIY Jansenwn 2567

A19919NHTATINTUSUUT9D1ATAN WHIAA NS TIWA S UgNELTugus
fapd19n15UsEynALDIR1ATU IR MTANATE1dAInssUlYs 9RavnTalun1 Ny

Planning a retrofitting project of net-zero energy buildings: An application example of the
laboratory building of Civil Engineering Department at Chulalongkorn University
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Abstract

The planning and development of buildings today are of
critical importance in reducing energy consumption and
environmental impact. As a result, the concept of
designing and retrofitting existing buildings to achieve
maximum energy performance has emerged, in
accordance with the principles of Net Zero Energy
Buildings (NZEBs). This approach relies on integrated
design strategies and the adoption of renewable energy
sources. This project focuses on the early-stage planning
process prior to the initiation of building retrofit
projects. It presents a case study of applying the planned
approach to the laboratory building of the Department
of Civil Engineering at Chulalongkorn University, with the
objective of transforming it into an NZEB. The study
utilizes energy performance analysis tools and digital
planning technologies such as Building Information
Modeling (BIM), combined with the evaluation of key
indicators like Energy Use Intensity (EUI). The results of
the analysis provide a preliminary framework that can
guide the design of NZEBs suited to Thailand’s
context and further

environmental support

development during the construction phase.

Keywords: Net-zero energy building, Retrofitting, Project

planning, Pre-construction phase, Renewable energy
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wWhnansnaisaanisuassitgisaunseangnsiiduegud (Net
Zero Emission) A18tui w.e. 2613 Feapnadpeduunulduy
srivlanlunswainioimswasnugnsidugud nia Net Zero
Energy Buildings (NZEBs) [1]
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mmsﬁﬁwﬁmuaw%lﬂﬁu %39 Net zero energy buildings
(NZEBs) wusarsfiiisusadulasee i FedUszansain
Fundeauge NZEBs azu5uaunanislindsanundnialsd

wisnundn fdauiinglasahslWiniainiotisndenudun
WiviAuwdenundnfideluse NZEBs a1ntasatngwdcsny as
Tﬁwé’ﬁmuwé’ﬂﬁamaiuumzﬂwhﬁ’u 0 kWh/(m2 a) [3]
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Gipshvandunuluszazsn uwdsahyinyssinsawlums
NARndsnun1elueais [4]
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#Auft (Internal Load) ﬁmﬂalﬁmﬁuﬂizmmmﬁuﬁ LAz Ly
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49% Tupman [9] Bnviennsld Shading Systems, Green Roof
LAZANSLRNYSEENEAINYDILENSTTUYI A LATAITTEUIDIANA
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1aQADETIY NTMERNTIN8UDAMYRFZYDUANNIDU Lazan
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Redesign) ﬁLi’JuﬁﬂwﬁQﬂaws‘ﬁwﬁm Taga1den1siiAsesd
51519 i wazU5aAsYDaenANs Fedenalasnsesnnsts
WA [12]

(b) mmiuia@mmsﬂy’ugﬂ (Advanced Building

Technology)

FrUVYTEANSAWES LU HVAC WazSTUDIEIad19 LED Wepu
Bulsasnsiasunsiday grgannsiiwadennidie 30% [8]
[13] nsAiuAugngdvpsnanasiiu (Cooling Tower) IHT
AT i 6°C hyaawasuLpeSTUUTEUNgANNS DRI AT
11.9% [14] vausfinsAnwlsaisundn 610 whsluglsy wudins
YSuUgeszuuBatansaiunsaanwasauld 5-30% a1nan EUI
\Biufi 305-330 kWh/m2/i [15]

(C) URAIWAINUYYULITIY (Renewable Energy
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3.2 AASIEFLASTUNINUUININAISUSAISIASIAS
A5 BYsUUseeAs A D NZEBs sl udneandy
AszIuMSsTfianuAsaUAquuaztuszy Tasfafuufioy
LHININUDY Weiss et al. (2020) waz Khodeir et al. (2016)
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15841019 (Integrated Design Process) sz"fmsauma‘méiy’q Lol
LHIAA ATERIA LATA1TERALULNINNATLA Taplfin3asdia
ﬂy'u's;w LU WUUI1aD9WaN91Y (Simulation), Building
Information Modeling (BIM), AnsUsziiinieasdia (LCA) wag
A1SNAFBUANSH9IUA5e (Commissioning) Lﬁamaqn’mmy
snunwasnuagraingusssu [17)

Tueuzdl Khodeir et al. (2016) t¥UAITINCUKNNAT
Y5uU5smasiunsoumsdndulafiiuszuy Tauisuainnis
Yszfiutioyaniugu msduiminy msienziniaden ns
MNeUHUNAgNS wazasUstilinnadwsieludiundsnuuas
\wswgenans daigaisuduenudanguazanuaansaliuamg
Jsulidumaisrannnatsdsewnn [18]
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199 Khodeir munzAulasensfidoinisanudeangunazans
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Method Action

Improve Daylight Factor

Optimize Building Envelope
(Construction + Insulation)
Optimize Insulation

Improve Window to Wall Ratio
Construction Detail — Heat Bridges
Air Tightness

1. Passive Design
Natural Ventilation

Improvements
Mechanical Ventilation

Cooling Strategies

Flexibility & Adaptability

Efficient Space Design

Optimize Solar Gains / Solar Control
Ascension of Thermal Mass

Efficient Use of Materials

2. Advanced
Building

Heat Pumps
Energy Recovery Systems
Technologies Energy Flexibility — Demand

Response

Renewable Energy — Photovoltaics
3. Renewable Renewable Energy — Solar Thermal

Energy Sources | Systems

Storage Facilities
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44 dpgremsdseynd mrasanmsuRnnsicnssy
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nndufindayansTilni U wea. 2567 2,682 kWh/Tl Tapd
ﬁmswdwfw%ﬁﬂmxgm%ymﬁu 6 vy ety tRtug
we. 2567  @1esufiiiasimassulsifianiniihsau i)
WiInAY 2,682 x 6 = 16,092 v/

4.4.3  msysuysvlagnsidiuuani Passive design
improvement
F115VN1TAAAUADIAIS LTSI RDDID1AISUJTRAS
Amnssulusn fideegludsumalng defiaawanmeadauiuuas
UAILAALIINADATAT AsTHLEIsTIUIA LA MTanANNTDLU
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fifpanay lon1a9zdiuann1uspenIsTonaINYDIeIAS

U
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fziupan 286 1Buaesssumf
AFLANNTDILLES

azriumn 276 THA /msfeazvinuua
ARAINTDU

WilD 285 nTNA19NTDIULEILLES
5551H1R (150U

6 357 aniuduanusau
(Polystyrene/Fiberglass)

4.4.4  maysuysvlaznisliuuaniy Renewable energy
sources #ag/35msEaRINaNIIUaIE1TAY (Solar
PY)

FNFUATUSUUTINANUNA UL N15BARaLETEANS
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P
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waswanldpgady n1sfndeurslgarsisadazdoerdeda
HoatnesEndauna i il uaswidy uaziniidmsugouiige
Taairualhignedneseninaiee 1 11as wwizluaiuniie
gefuluuuaning (20.2 tu@9) AunsafadaLNelrans
WA lE 10 wae wazluuuIgn) (48 WAS) E1UISaFRARILHSLE
24 WA DRI TN ITAL A ATREDILL) 9zlddIuIY
WHITALATIENIsaRAR LA UNHE AT LEL BD 240 Wi 9
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urazpudininyszane 22 Alandu duludoensiegauany
WHLSUBNRAIAFY

TaaTya15L5ad 1 WHe 400 W nnfinasludiunedt
INZENRzENINsanEAnaculdTus 365 kWh/T

5 d7Unan1sivy
NAspiFnwuaziasitioyalulasinsIunulsY e
p1astidun1msndvugnsidugud wudiuuanielunis
Meunuiianudidgysdiededaniiudiiavaslasennsg
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F1uNWF9911 NZEBs do91niin (8815 Wau1uuanienis
agnfiuaululasenig I@EJLL'LJ'QU‘YIU’W!LLaxﬁﬁ’lﬁi}B\‘iéLﬁﬂ’Jﬁ’a\‘i
DYNTALIN Za.id’mxtilucﬁu?mﬂmqﬂﬁ finnaanuy (A/E) iy
BIM n5afiUsnmdudawindon Waliiinnsuseauaungie
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