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ABSTRACT KEYW ORD
. 185 HUEE
Purpose: The purpose of this study is to analyze the energy performance by applying new technologies for passive ~ Al7|&
and active control. Method: We selected new technologies for passive and active control which are based on formal 09}! ;I E EL '§‘§—|*| 28
study by analyzing technology applied to the High-Performance Buildings in various countries. Also, we analyzed tﬁ;p%fATE%
energy saving potential for each technologies by breakdown the result of the energy saving rates in detail. Result: For ~ 0| x| R L&

the wall and roof insulating methods, preceding studies showed that up to 21% energy could be saved by improving High-Performance Building
roof insulation and applying proper outside insulation compared to non-insulation. For the windows and glazing ~ New Technology
system, preceding studies showed that Low-E glazing system could save up to 11% energy compared to single DO/ .

. . L . L . . Active Chilled Beam
glazing system. Studies about solar and daylighting controls revealed that effective daylighting dimming control  \;pap
could save 13% of energy compared to uncontrolled situation. Studies on DOAS (Dedicated Outdoor Air System)  Energy Saving Rate
showed that about 23% energy could be saved compared to standard VAV system. Studies on the active chilledbeam o ¢ cEPTAN CE IN FO
showed that about 25% energy could be saved compared to standard VAV system and studies of applying UFAD ]
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(Under Floor Air Distribution) could consume 31% less energy than applying overhead system. Final revision received January 11, 2016
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Fig. 2. Passive and Active Control for High-Performance Buildings
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Fig. 3 Schematic Diagram of DOAS
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Fig. 4. Schematic Diagram of Chilled Beam

2.4.3 UFAD(Under Floor Air Distribution)

Fig. 59]

HlEFEZ I ARIUFAD) S AWHESl H4EE

I =

PNES

H(CBAD)Z= g emA AES] o]F v (Access floor)

& Apgatol

EA

5t

TZ F7)5h WFo 7 Hj7|sh= dalolh,

1= — T '

Ra ([T == == =
I I Ambiént Zone
D Task Zone
| = (Comfort)

b B
T 1

b_ Under Floor Air Distribution — mms)

Fig.

& Ambient

g 4Qom Ay F
TS vigoA 7
ZF9(Task—zone)o|9t HEZ2A
Ayl AH3sh 29t e
A AL AREA Q] AT

obel AAZJollat Fehet 5

5. Schematic Diagram of UFAD

BRI A AES Bo) AT W TS PAL Task
FRATE Pk AFAY 2EE AH W2 A
oS Hl AZ(Ambien) BHE F& LER §7% 4 9l
P BV} dhEeA BPPFoR 52 R
of A FA1Y BT e {4 Bek ol HY A AA B
2EE gysle] AT AY B AFAE 0Y
14 E3 FEsh 41 4 ok
1817 whgel Wehgel Wag e 7
| @& 5 glol WA Ag
FFe 44T 4 ok 3, e
22PNAY F2E A AA Fol
A % glo] A, WEFY WY Fo= A
o ghot oS WS ERg 4 ot

S Al 2F &

3. 7128

ouxl 2ZE =4

3.1 oA AgE 24

Table 194E B AtoA AASH A= EE(Passive Control)
71421 Wall and Roof Insulating Method, Window and Glazing

59



High-
gh-Performance Buildings T+32
- gs THS 9ot Alvjz BT S o
able 1. Evaluation of E .
f Energy Saving Rate(Passive Control) EI -
1o
ies Conservation Energy
g e |
Experiment; Simulation B“galn {’&pe &.On Sang
ooy A
— i Description of Technologies Saving EnZl%g,y
i g _ ° Commerci Californi ‘
OB om ial alifornia i
= (458&12;23 (USA) High-reflective cool =
romr:m%/ ’ ) Mo ECooling load savingsoofr 0Sofisl/o"/
_ — ner; i
(201%5""""t ®  EnergyPlus Reﬁflfs“e“al (?n ti'ya e e = -
o urkey) Appropriate external wall i 1
Wall E]ﬂ%gy and Hot-Humid Energy savin, Smsfman"on e
and Idings(2014) - ®  EnergyPlus Rtk AR s -
i Villa (UAE) Energy cffici
£ i, Savinge cient external wall insulati
: E[f] i Hot-Dry p to 23.5% in air conditionit?non/
ethod wironment(2012) L] _ ~ Commercial Hyderabad e - o
]%%g:';zgs (India) High-refl
: ' -reflective whiteni o
][;]il | - Hot-Humid Energy use redu(lz?i:glllngfw()l o 21&
b0y ® - | e s -
ambers (Chin i
Energy Jambr a)' Appropriate external wall i 1
= o e ) insulation strategi
Buildi ;,(gzy and | _ Typical  Ath il - i
013) ° TRNSYS residential (6(1}15, o 0 -
[11 Rmewab apartment reece) e} A
and] le ©06ne)  Warm-Humid Approximately lz(i%é%?; o
%REWGWS N ® IES Office Kuala lumpur e -
(]?:%ilélng;) (Malaysia) Double Low-E glazin,
112 idg Hot-Humid 64% atmms g
g R F— Bg{:g&eg . H(Ocl’lﬁgikong o cooling energy savings 6.4%
Passive | Wind i 49.1m) | H na)A " St e g
Control ow | [13] Applied o o =T HS s
and Energy(2014) - [ ] EnergyPlus Office Huston o ol B e TR e ‘ -
Glazing Daysim gu(i)l&i)ngs (UsA) o e 18 -
S ,000m? Singll ow-E glazing ¢
Do : ) ot gle i%agmgl%;qg Typicalghi;}rinlgl?‘sr:dbltl(i)ld' /
_ ®  TRNSYS onventional  Delhi o annual energy savi e 1
Buildi : i indon 0
[15] Journal of (_;ng (India) Tinted glass, low-e coated wi i
: . ‘ Hot Humid compared to Single clear g‘l)Vl e o
S o ) . Reﬁgﬁ?;ial (I%yngby i 14.6% energy savingsazmg/ 14.6%
-crystan) enmark) ly i :
s . ohly insulation i
l[glfl]l Hﬂ% 2 R( | Warmn Marine or a new ﬂiéngle family ho?l‘:sls;ogifll f l]a)ZairIllgil/
— ; 1 |
dings(2011) o TRNSYS Tlowe (GmmanBerlmy) Well s e e
Jose ell-optimized gl i
E;]ldflﬂ%y ad o C ) | Cool-Humid = reached up to 5% flﬁ(} ﬁ)w;nm‘ergy saving can be
o P EEH:E;?[ (Té‘;l]r}jh; Dimmi , Agaba and Berlin | S~17%
ina 1ng contr
[18] Energy and (1,800m?)  Mixed Hot-Cold s cocrpn tg; ‘ﬁ’;“ﬁarh"‘.i i
Buildings(2014 L] Offi - i
) _ _ Buﬂdlice g%tanbul ving potential with daylightin; %
s urkey) Dimmin, :
Bl ) g control system
S;I:Zr ][3131]1 - ) ot Huoid sSet point level is S(E(())l{xj) fheel
Davli dings(2014) [ - _ Commercial Hongkong wes enerey from 7212 i
aylighting Buildings (China) e ]
Control | [20] Energy and (487 Hot-Humid HHlumingnee setg p()lir[rll:ning lcomml/
S _ ¢ an evel is 300~400
) . . Bufgjcnegs (gglzﬁ;) ves energy from 10~12% IX/ 10-12%
| uldngs . (Belgum). Dimmi
[21] Applied (197m9) | Cool-Humid | Reduce 10-139% fconml il encrgy cone I}gﬂm
o . _ o o o of the annual en "’
) Gan d};ﬂ; (oa%kox;g o ergy consumption 10~13%
E ( ina si immi
— bildn . {Chie) ng dimming controls/ Setting i i
5 : 7 : ) O o g illuminance of 500Lx/
) [ ] DOE-2 Builfgice Ry Fre =
S (39mr21§s H(()tc};-;na)_ Saving between 7.1%
ystem, Solar and Daylighti - — - =
— y Ightmg — ng control 7~16%
2, e 2= An] B2 i T R
o DOAS(Dx_d A1) BB (Active Contro)2] 39 Ai S'c()i " LA Rassive
- 0 . s ve Control |
s s B ] Table 104 9] )] 7149 B oz A4S
7 (Under Floor Air Distributi - i ot 9 9 E
e, UADY o] T|amE Bl Wall and Roof . A7EL they 2}
321el oyA] AES = 5=t oulating M B
stk A7ES Hol= M3 dE = A% Qutela} 2 g Methods ] A3 A5
. = A9 d75S Bt 9% oo AR A% 59 g A P,
; i ‘ p= o] A z |
whepa] A3 At o] A W Wndow 1 Gl ysens 74‘— i
A, 715, A9, 71E Hg A ,j . 7% He AE0 ot Windows and Glazing System<} I,
: em =
om zr 7 48 Al 2AE ofqz] EHEL 5 B2, Actogel ¥ ressas
12 o7 AtEe] ¥ g;colﬂeagg B op ogel HE 50 A4 A Tl 3 ;wa? e
—_— =Y ; E -
S-S BASAT, 1069] o A7} A o2 2 RS
Solar and Daylighti et
ing Controls¥t ¥AH AF1E2
pui il L_%L»\E‘_‘E 7‘1E'5" S
b= Hﬂ

60
KIEAE Journal, Vol. 16, No. 1, Feb. 201
, No. 1, . 6



AHS - gAY - 050 - 97N - AP+
Table 2. Evaluation of Energy Saving Rate(Active Control)
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g Conservation ~ Total Energy | Breakdown of Ay, percent ; ;
Categories System Saving Rate ConEsnelgy'on Energy Saved Energy Savings Strategies
Heating Energy about 22% « Reduce heat loss in winter season, maintain same indoor air
Wall and Roof .
. o temperature and indoor surface temperature. Reduce heat loss
Insulating About 21% from buildi Kin. But I i - b
Moethod Cooling Energy about -3% from building skin. But generally cooling energy increases by
internal loads when thermal performance increases.
Heating Energy about 5% ¢ Reduce heating energy by decreasing heat loss from night in
Passive — winter season to prevent lowering indoor air temperature.
indow
Control and Glazing About 11% . Usin%) 1gI§Zin§ systenlls vl;/ith low SI‘EGC‘V‘all‘le in sbumlmer
System . o season blocks direct solar heat gain and minimizes unbalance
Cooling Energy about 23% of indoor air temperature and maintains proper indoor air
temperature to reduce cooling energy.
Solar and . . L
Daylighting About 13% | Lighting Energy | about 7~16% : U§1ng proper daylight by .SuCh as dlmm1.ng .control and
Control lighting control decreases lighting usage and lighting energy.
Heating Energy | about 8~12% ; * Sensible and sensible/latent heat exchanger in DOAS unit
delivers heat and moisture from outside air in summer season
to cold and dry exhausting air to reduce cooling and
Dedicated dehumidifying energy from cooling coil.
Outdoor About 23% Cooling Energy | about 15~20% | « Iy winter season, heat exchanger withdraw heat and moisture
Air System ¢ from exhausting air and delivers to cold and dry outside air to
(DOAS) reduce heating and humidifying energy.
¢ Due to using minimum fan energy to reduce outdoor latent

Fan Energy about 20% loads, fan energy decreases compared to VAV systems and also
cooling water flux decreases too.

Heating Energy | about 8~12% : * Sensible load for coil decreases as airflow decreases by
inflow of indoor air.
) ¢ By mixing inflow indoor air inside and using cooling effect
. . Cooling Energy : about 15~20% | of convection and radiation, cooling energy consumption
émvel - III\CJIVg About 25% decrease compared to existing air side system.
ontro ille eam ut 0

System It is possible to cool with minimum outside air due to 3~4

times more indoor air flux than incoming outside air.

Fan Energy about 20~30% | « Supplying air flux decrease due to applying minimum
outdoor air flux, and water side system lowers conveyance
power and moving space than air side system.

Heating Energy | about 30~35% | * Due to hi_gh supplying air temperature percentage of using
heat source is low and also energy decreases too.
) e UFAD decrease cooling loads cause of removing lighting
Under Floor Cooling Energy | about 30~35% | loads since conventional air conditioning systems should
Air Distribution | About 31% remove whole lighting loads by cooling coil.
(UFAD) e Fan capacity decreases by relatively slow air flow velocity
and low static pressure compared to VAV system's and CBAD.

Fan Ener about 30%

&y ’ * Need relatively low air flow rate due to air conditioning only
residential space.
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