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The rapid growth of the data center industry has made achieving RE100 a critical imperative; however, the
deployment of renewable energy in South Korea, particularly solar energy, remains slow. To realize RE100 in
data centers, it is necessary to expand solar power deployment,which requires addressing the challenges in solar
power siting regulations.

Agrivoltaics has been presented as a novel approach that enables simultaneous agricultural activities and power
generation on the same farmland, supplementing farm income while driving renewable energy deployment.
However, the institutional framework for activating agrivoltaics remains inadequate. This presentation
illuminates the current status and institutional limitations of domestic agrivoltaics and proposes related policy
solutions. Furthermore, we seek to explore the roles and collaborative approaches of electricity consumers,
centered on the data center industry.
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Development and Validation of an Artificial Intelligence Model for
Demand Forecating of Power and Heat Energy

*x A oO*xt
Jg“:'n_l , T'__E'):i_l_

MO

Jungmin Moon™, Myungwoo Son™'
#5haal )4, Al U A LA E

Abstract : ol e =
, B 9 o
o =
ZF A95 : ]
o= . = CNN
(Convolutional Neural Network) LSTM (Long Short-Term Memory), ®lA4 H U3 L=
, o, A (lag), o+ Tt o] el st
= Ao a5 ExtraTrees, RandomForest, HistGradientBoosting,
SVR HAl g A58 Y = —
= d% 7 Az , ,
o " & ®
7} . Hg k)
o= 26.84% (CVRMSE), 7.28% (MAPE) ol % ,
= o= Al =
bl , o

Key Words : =2 ¢J| = (Demand Forecating), A| 4| & ©| o] €] (Time-Series Data), 212 % & oj| 4 x| (Power and Heat
Energy), 215-X|%5 2 (Artificial Intelligence Modell)
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Operational Optimization of Distributed Energy Systems for District
Heating-Integrated Zero-Energy Buildings

SIS, BHET, Ry, Yst

Taeryong Park®, Jungyu Han, Yongsung Park, Hankook Kim*'

*GSTH
Abstract : = W) (Zero Energy Building, ZEB)
9 l—g
A=
% =& ., H3 o,
B
% :]—Jt}_- 2 b
i
> =
=5 =
, ! | A
1A= Z]

Key Words : ZEB(Zero Energy Building), % &tof| 4 x| (District energy), 3] &8 3 (Heat pump)
& of| ] X A A7 2] (Thermal energy storage), o1l U] X| 2] % SH(Energy optimization)
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Centimeter-scale Phase Change Capsules with a Hydrophilic
Multilayer Structure for Long-distance Heat Transport

Z¥M QAT MAFF ORGP, AR FRR*T
Eun Cho™**, Su—Jin Yoon*, Youngkyun Jung® Changha Lee™*,

Sarng Woo Karng™*, Jae—Woo Choi*"
RN AT BAULTATLE, FA) SofetL SR TR, F o)) 84k ()

Abstract : =72 (phase change materials, PCM) = % (225.6 kl/kg) 7]
. - S R SR
= = (Thermal energy network,
TEN)
3 € A o} ,
= g % PCM E e @
155.6 kl/kg W N 30% <& Ak , e PCM
=
= )
< PCM ok o oE 10 o=
o] 4 Lo = e A
wE gl PCM @,
L % 2 3
o] 7 TEN
#ohy , A , o} of =
o

Key Words : JHolad, AoUA AR, AlEn g aA Dl e, G712 EF, 2l ekeha i
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Towards Intelligent Thermal Demand Management in Building
Energy Systems: TES Control Strategies, TRNSYS Simulation, and
Optimization Roadmap

Muhammad Faroog™**, Byung—Ju Lim™*, Sung—Hoon Cho**, Ga—Ram Lee**, Si—eun
Kwon*** Chang—Dae Park***T

*University of Science and Technology (UST)
#*Korea Institute of Machinery and Materials, Liquid Hydrogen Technology Research
Center, Carbon Neutral Energy Machinery Research Institute

Abstract : Power-to-heat (P2H) systems coupled with thermal energy storage (TES) have emerged as practical
solutions for absorbing surplus renewable electricity, reducing peak grid demand, and enabling flexible heat
supply in building energy systems. This study presents the development and planned evaluation of a TES
control strategy for a multi-source P2H system in South Korea, which integrates air-source and high-
temperature heat pumps, a fuel cell, and a 32 m’ stratified thermal storage tank connecting to district heating
network. A comprehensive rule-based control strategy has been developed to govern TES operation across all
operational scenarios, including normal operation, peak demand, and demand response (DR) events. To
evaluate system performance, a site-specific dynamic simulation model is developed in TRNSYS to analyze
annual operation in terms of energy consumption, seasonal performance factor (SPF), heat pump coefficient of
performance (COP), and peak load reduction. Once the system becomes operational, experimental data from the
plant will be collected and used to validate the simulation model, enabling direct comparison of simulated and
measured performance. As future work, a mixed-integer linear programming (MILP) optimization framework
will be implemented to determine optimal TES operational schedules, followed by the development of an
artificial neural network (ANN)-based predictive control model aimed at achieving intelligent thermal demand
management in P2H building energy systems.

Key Words : Thermal energy storage (TES), Demand response, TRNSYS simulation, Building energy optimization,
Power-to-heat (P2H)
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Impact Analysis of Power-to-Heat Demand Response on Frequency
Stability and Development of a Quantitative Performance Index

x|F*
Woo Yeong Choi
YR AT,
Abstract :
IBR) 7 g}
H  (Heat Pump, HP)
(Demand Response, DR) t
= i
CH o]
j,]-
g " %
posite Performance Index, CPI)
DR 2 a} 2
2 , P2H

%+

» 3

. Go—Eun Kim**
5!—“41 st A 7)--ekat

(Inverter-Based Resources,
K

(Power-to-Heat, P2H)

, }
2 o L=
3 . s HP
A
- >
I (Com-
A HP 2 o
, Tt o
= HP DR o]
ol
o} g
zHeq o]

Key Words : &7|8F HZ(Heat pump), E-H2 A7|(Power-to-heat), 4= 4WH-g-(Demand response), FI=QHY %
(Frequency stability), A% 8 7} ] 4=(Composite performance index)
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Electro-Thermal Coordinated Operation for Demand Management of

Building Clusters

QHE*!
Seongmun Oh*'
P PrE

Abstract : = ofd = i -
gl = < ;
9 =
o A, & =
ki = = T ERE
oty 7 = :
= ° =4 A ;
oA q ., - 3 = W 5
< 4
; =

e

KeN
=1

Key Words : A& 9 3%2](Building demand management), €-%7] & % 2-7(Electro-thermal coordinated operation),
%

S AA R-¢(Flexible energy resoures), A| A o] 4 X] (Renewable energy), 4= 3+2] (Demand Response)
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A Study on the Introduction and Market Activation of
P2H-TES-Based Thermal Energy Flexibility Resources

Zo1axT| Zrhaf
Insoo Kim*', Jaehwa Kim**
ek Ak e, bt At e

Abstract : <
cq -
(P2H) (TES) g
. E 5 ,
g .
P2H-TES : A
g ( = 58 — ) HEE
El . of =, (DR), = (TOU) =
= P2H-TES TES = )
i P2H-TES R
, 2 B
=)
=

Key Words : 13-4 3} 7] < (Power-to-Heat, P2H), &4 A] 2~ 8l (Thermal Energy Storage, TES), o] #] §-<1A]
JAE
(e}

A A (Energy Flexibility Market), & of| ] 2] %2 (Thermal Energy Policy), 4= 2 §+-2-(Demand Response,
DR)
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Research on Remote Control of Building Energy Demand
Management based on Real-time Thermal and Electrical Data
Collection

* * Kok
=bsls |’ _“:Ho PApSE=, t
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Jeong—Min Mun*, Dae—Yun Kwon*, Jeong—Uk Kim**'
HEA B AL ofn]E] FEAE T sk

Abstract : = o %
ks . (ell: : )
(ofl: EHP, 7§, )
= o ERE 4] Yy, o=
o ,
Ao e aef
=% , =, s
g A 4l
OpenADR VIN VEN 3 Al & 4] . =Y
A s , &) , =
o] S
= 4l ¥ F o] =

Key Words : A& of 4 X2 (BEMS), =2 WH-3-(Demand Response), & -5} Thermal Load), 7] $-8}(Electrical
Load), A2 %2 &}(Economic Optimization), A| A8 Q174 A(System Stability), 2TFHE 9] (Smart
Builiding),
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Demonstration of TES-P2H-Based Thermal Energy Demand
Management and Operational Optimization for Building Clusters

= 5]k =]%k%k
QAT RS

Won—Chul Choi*", Jang—Hyun Cho**

*}‘\jl:]_ial O}-’ skk
Abstract : S H (Thermal Energy
Storage, TES) TES-P2H R
o] - A

=HF ,
S o ,
TES-P2H A , 232

gt = &

Key Words : oF}-3F G| E Q| A (Bidirectional Thermal Network), & ol U] X #|AFA] A8l (Thermal Energy Storage),
Power-to-Heat, & -7 7] £ 4= 32| (Integrated Thermal-Electrical Demand Management), of| ] %] -
%] 2] SH(Energy Operation Optimization)
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Analysis of Domestic and International Standard Trends and
Performance Evaluation Framework of Indoor Concentrating
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Daylighting Louver Systems for Zero-Energy Buildings

_I_|E||—*T

Minho Choi*'

) TR AABR A ATY
Abstract : With the proliferation of Zero-Energy Buildings (ZEB), concentrating daylighting systems are
gaining significant attention as core renewable energy equipment. This study analyzes the current technical and
policy status of these systems and proposes directions for advancing domestic performance verification
frameworks. Unlike conventional shading or passive daylighting techniques, concentrating daylighting actively
collects and redirects sunlight to directly offset indoor electric lighting loads, and is thus classified as renewable
energy equipment. Among various system types, this research focuses specifically on louver-based systems
installed within building interiors. The study first reviews global market trends shifting toward dynamic control
and smart-fagade integrated systems, followed by an examination of domestic standardization efforts centered
on building applicability. Focusing on indoor concentrating daylighting louvers, it analyzes the Korea Energy
Agency's guidelines for renewable energy equipment and reviews relevant international standards and technical
references. Through this, the technical implications of key test parameters—including specular reflectance,
average illuminance ratio, and Solar Heat Gain Coefficient (SHGC)—are derived. Ultimately, this study
proposes the necessity of implementing intelligent control systems to simultaneously satisfy visual comfort and
energy-saving performance, alongside the importance of establishing a comprehensive performance evaluation
system for achieving carbon neutrality. The findings are expected to serve as a reference basis for future
domestic standard revisions and the establishment of equipment certification criteria for concentrating
daylighting systems.

Key Words : %333 34A] A8l (Concentrating daylighting systems), A 4] % (Indoor louver), A| & 3 5=(Testing
standards), A1 2 A o ] X] (New & renewable energy), Al| & 0|4 X 7AE(Zero-energy building),

3% 7(Performance evaluation)
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Concentrating Daylighting Systems for Zero-Energy Buildings:
Technology, Policy, and Applications

QIS
Jaehan Lim*'
*o]glo Ao sta A EA|A| AE AEHT}

Abstract : Concentrating daylighting systems have emerged as advanced solutions that actively collect, redirect,
and deliver sunlight into interior spaces, including deep-plan and underground areas where conventional
daylighting is limited. This study investigates the fundamental concepts of daylighting by distinguishing among
passive daylight utilization, solar shading strategies, and concentrating daylighting systems. The role of
concentrating daylighting is defined as a solar energy utilization technology that directly replaces electric
lighting demand by transporting natural light into building interiors. This research further examines various
technological approaches, including tubular daylighting devices, fiber-optic daylighting systems, louver-based
reflective systems, and active sun-tracking systems. Particular attention is given to system efficiency, visual
comfort, glare control, and integration with building envelopes and lighting control systems. Finally, the study
reviews policy and regulatory frameworks related to daylighting and concentrating daylighting systems,
focusing on their classification within renewable energy and building energy efficiency programs. In the Korean
context, concentrating daylighting systems are examined in relation to zero-energy building (ZEB) strategies
and renewable energy deployment policies, highlighting their role as solar energy—based lighting substitution
technologies. The findings indicate that global trends are shifting toward dynamic, hybrid, and integrated
systems that combine daylighting with shading control, electric lighting systems, and building energy
optimization. In contrast, domestic developments have focused more on building applicability, performance
verification, and system standardization. Based on these observations, the study suggests future research
directions, including the development of adaptive control systems, integration with smart fagades, and
comprehensive performance evaluation methods that simultaneously consider visual comfort, energy savings,
and carbon reduction.

Key Words : %333 34A] A8l (Concentrating daylighting systems), Z}-9F(Shading), X} 1 233(Daylighting),
A A of| ] x| (Renewable energy), A| & ol A A&(Zero-energy building)
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Eco-Friendly Policies and Technological Trends in Concentrating
Daylighting System
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A .
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Misoo Shin*", Seongcheol Park*, Taegon Han*
A
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Abstract : : o] les!
S 2+
N ,
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2 o) ) 4 C
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Key Words : 3 3%-3)53-A] 2~ (Concentrating Daylighting System), A} 1 2}33 9 Z o] X] A7} (Daylighting &
Lighting Energy Saving), Elj %33 A< 4 X138-7] < (Solar Light Transport & Concentration Technology),
A| 2 0| X AZE (Zero Energy Building, ZEB), X127 A= Q15 W AR A ol ] (Green Building
Certification & Renewable Energy)
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A Study on Industrial Revitalization Strategies for Indoor Louver
Type Daylight Concentrating System

ZIZAAKT HEZHF OB YE* ZME* 0|EX* 0|75

Z4Al
Kyeongsik Kim*', Jongbin Park*, Hyunyoung Lee*, Hyeryeong Nam* Seohoon
Kim*, Dongjun Lee*, Gahye Lee*

FKIELAF- 2o U X 27 Al =ou A |

Abstract : E(ZEB) il &= 2 4l
5+ A 3
= Al 5 ,
g A HE &
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Key Words : Al 7|HF 371 of|q X|(Al-based spatial energy), A 3 333233 A| 2 E](Indoor louver type daylight

concentrating system)
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Decentralized Edge Al for Autonomous Grid-interactive Efficient
Buildings
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*T Seunghwan Yoo*, Gwangwoo Han***, Haneul Choi
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Jonghun Kim**
Kyo—Seok Lee*, Seul Lee*
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Abstract : Grid-interactive Efficient Building(GEB) ol

(Edge AI) g 2 E o &

d = 9 , e =
= , ol

, S

. , A3 o &
Grid-interactive . = A

x| ZHE

& A& (Grid-interactive Efficient Building, GEB), ¥4+ Sl Z] Q13-%]%5 (Decentralized
4 (Energy

A2
(Power Load Disaggregation and Forecasting), oJ| 14 %]

Key Words : 12| = A5 243
Edge Al), 18] X 3]' 2o 9 o=
Flexibility), A}-&3% 7AE o A 2] (Autonomous Building Energy Management)
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HVAC Control Strategies for Improving Building Energy Efficiency
Using Artificial Intelligence

0|Z 5+

Junhee Lee™'
FSFA AR EAI ALY A FHoTATLA!

Abstract : s : :
= 30%
oF (HVAC) = &
, = & 4] &
2] ) S , 3
4, o = i = =
= 4 B,
A< HVAC = 5 =
! H = e L ske
2 ;A : ARIS <y A, =9 A Eigss
s ! & o ] =9
U] of & , = 5
Al HVAC =

Key Words : A& o1 X|(Building energy), 73}8}<5(Reinforcement learning), ¢ 8+ (Transfer learning), ‘FH;-2k
7] A 2H (Heating, Ventilation, and Air Conditioning system), & #}| ] A (Thermal comfort)
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Al-Enhanced Hyper-regression Modeling for the Prediction of

Composition-Dependent Optical Constants in Multi-component
Perovskites

O[EHT***, MBZ**, 24

Taegyu Lee™™* Yonghun Je***, Soo Min Kim*
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Key Words : 213 X5 (Artificial Intelligence), 3] & 2 A 7}0] E (Perovskite), 318} %= H|(Chemical Stoichiometry), &

Z] A~ 3 E & (Random spectrum)
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Circadian Lighting System Considered with Blue-Light

o x|xT =Y Kk
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Woojin Jang*", Jongbin Park**
g 2 7] 4], FKIEL

Abstract : < % 3 S =
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All living organisms on Earth require air, light and water to sustain life. Vision is one of the key senses through
which we gather information from the external environment. Light acts as a factor that governs visual
perception, and also serving as a signal for the circadian rhythm, synchronising our biological clocks with the
Earth’s 24-hour rotation.

Humans have invented artificial light, enabling them to continue their activities even after sunset. We examine
how artificial electric lighting differs from natural light, what aspects of electric lighting—which consumes over
10 % of total electrical energy—require attention, and how the widespread adoption of blue-based LEDs, which
prioritise energy efficiency, provides cheap, bright light. In this paper, we explore the impact of LED light on
human life.

ol X](Lighting energy), k7t 2 (Night Lights), ] A53:(Blue-Light), A} 9133 (Daylighting),

Key Words : 2]
2 3=7] 2 (Circadian Lighting)
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European Policy Trends for Heat Pump-Integrated PVT Convergence
Systems

Tgﬂ*T' OfHAP*  O|AA|*, ZDIE* Z=Q* ZI=*
Hong—dJin Joo*", Young—Sub An* Wang—Je Lee* Min—Hwi Kim*,
Deuk—Won Kim*, Jong—Kyu Kim*
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Abstract : (PVT) & = )
H
H PVT = , ,
4.4, VT % ol
4 . g @
%o Solar Keymark
< . H}Ek , KS B 8297
el | H PVT &
Key Words : €] 9F34< E3}F1 EPhotovoltaic-Thermal Module), 3] B3 32 ¢ #|(Heat Pump Integration), 55 % 24
%-%F(European Policy Trends), A] 28] ©+$] A5 3 7|(System-level Performance Evaluation)
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