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Equipment with very high . i 1. Shading
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Orientation
Specific Solar
Shades.
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100% Outside Air handler uses heat
Air Intake i

recovery on exhaust air
to temper incoming
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Permeter Hydronic

| Radiant Heating "

Ventilation air “Chilled Sails”

delivered back Hydronic
via vertical shaft Radiant Cooling

to underfloor
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Phase change
material tank
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Air Source Energy Device Solar Photovaltaic Water Sense
Heat Pumps Display units Thermal Panels (PV) plumbing i
+ Lobby on roof; 4kw/ Studios +1BR fixtures in each unit
1000 SF 5kW/ 2BR typical
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Car Power
Stations,
Invert
- i (o | %_I Tankless water heaters
toal) Generator = backup in each kitchen and bathroom
Meter O e

Hot Water Heater backup at commercial space

50 HZOUXAE MR YPuS

o o



[B.2] ZEB HE|E 7= 7R

2 AMAE: ARG QlE=F O Xoks Soll 2 HHAIS E&otdM et Hds ME
AR M2 WA SA] s SO -0l e, & 018 + QI8 215 2¥S SetEA 2R

SOLAR HARVESTING
THROUGH PHOTO-

VOLTAIC
PANELS
A
CEILING FANS TO /
CIRCULATE AIR
=
P
-
s SOLATUBES
€02 SENSOR P

WARNING

}_%AI )\%’ TEMPERED FRESH AIR
— > SUPPLY
(M| X

3! 2% of)

UGHTS WITH
DAYLIGHT AND
OCCUPANCY
SENSORS

OPERABLE
WINDOWS 10
SUPPLY FRESH AIR

e
Ho
El
Ho
ol



PART
B ZEB 7|2
© LXHSHILX] ZH|
M7, 28 52 2R HHXIE0| 2Eot2= M=O0HXA| B FeiS ?loliM= A XIS M= &
B, BiYE, NE S ASUH XIS 018010 H=0| BLet M= L= Es dit
124 90% 58% 84% 84% +30% 50% 100%
(] M"
= O £ E3 . ﬂ »
rnorovou s c [ AXHHOLIR] 28]
TS CGiymwm)

ENERGY USE
INTERSITY

FRDA Harl

SOLAR COypr|

mE=s
=

HZOURI7AS BRI g

52



[B.2] ZEB HE|E 7= 7R
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- Frank Lloyd Wright
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Air conditioning must perform
four basic functions:

1. control temperature

2. control humidity

3. control air circulation and

ventilation . -
4. cleanse the air. Carrier?t W3 £[x 0| LHHIEX]|(1902)
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HEAI(All-air system): 32X LY 374101 712
MU 2HB7| Mot HHE SXI0| 71 R2I5101 2717t B8 AR, He, A,
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(AHU: Air Handling Unit)
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- Heating Cell
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Thermostat
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A|AEN(VAV: Variable Air Volume)
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To other
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11 10]
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]
Suppl 1
| Cooling {20 VAV box rn
, .  col fully open O :
Return i :
air ! » Diffuser ®
: 13°C
o .
\

T Moderate load
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High load (20| 20| 2a3t 4)
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® $£=27|4tet7| (DCV: Demand Controlled Ventilation)
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Airflow rate
CAV system
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[
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8 9

https://www.cibsejournal.com/cpd/modules/2012-10
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Time of day
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(UFAD: Underfloor Air Distribution)
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"3 A|AEI(Heat Recovery System)

o ALe @AE S7VIE 2R = Sl AlMet 2|
3|55l MUE S0= 270 35

o ASHNE HUE S0HRE 7|9 2t EEE =0 HYD

¢ 0= AUz 0= 2719 2o 55 HH U

o 2(Rotary type)t T&(Plate type) S| &

N

i

OII

e 28 HUXIE RE
A0 22¢t HUXIE RE

Outdoor Air
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© SAPHEIA[AEI(Radiant Heating and Cooling System)

Y, BiH, HH = IE0| IE 2 B0 d24-S o2tA7A detd
A2l dUiRE/t HO0te EHREY} =0t 2N 20| 7+sotH 0|2 2ol oA H0| 7tsgt
GEH0= HUH2E7t H0te BH2E7F HOF M5 RAIE = US
Floor
@ ‘_.6 i ": @ ‘_.éi
Ceiling
o] fe] [o] o]
Slab
e

1. 2= (2013). HSEH|, TAET AL
2. Cho, J. et al. (2008). Integrative sustainable design strategies for energy and water efficiency:
The case of the Ewha Campus Complex in Korea, Proceedings of SB08

3. Rhee, K. N., Olesen, B. W., & Kim, K. W. (2017). Ten questions about radiant heating and
cooling systems. Building and Environment, 112, 367-381.

4. Rhee, K. N., et al. (2021). Experimental investigation on the control performance of an active
chilled beam system under dynamic cooling loads. Applied Thermal Engineering, 194, 117069.
5. https://www.pnnl.gov/projects/best-practices/variable—air-volume-systems

6. https://www.cibsejournal.com/cpd/modules/2012-10/

7. https://www.ibec.or.jp/jsbd/A/features.htm
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Hot reservoir
Condenser Heat sink

nE=F=
g%7) - e
ot
4500 W
.:"l
] A '
:1' H o= Ei 1500W
qe Heat Pump
Compressor 'Jl —— Wiee: p Refrigerator

CIEXD) Rinisinia s Air Conditioner

Expansion Valve
0
0

Compressor

COPnezing=4500/1500=3
COPcosiie=3000/1500=2

EXT ?3; # Qo 3000w
Evaporator et
*———— (EHFJI) —— Cold reservoir
S =
Heat source I18§

=d o= o|x|= o 5
AZ0 T2t SL7-857| /XIS BHI0 dYat s et
o = il o] = = AL o| = =
20| 28, 5 Heat sourcell| (2t 37|22 SIEHT, X2 S|EHI, 42181 SIEHDS 22
HEATING CYC
. Low-Prossure, R
:g:ﬁé:ﬁsﬂ:{ma Vepour b [ Lﬂ: ng?;gl‘rgmm Vapour u
i Low-Prossure, igh-Prassure,
Rewversing Valve I.W-Tempera‘lure Vapour High-Temperature Vapour
Outdoor Coil Inside Coil Dxtadaar Cail laside Cod
* o Inside A “‘% Warm Inside Ai
87|
=uy) =l 571§
ra | o| &
2o|gslEYD
(Airsource TS o
h eat p um p) High-Pressure, Law-Prassura, Lowe-Pressurs, High-Prassure,
High-Tamperature Liguid Law-Temperatura Liquid Low-Temperatura Liquid ~ High-Temparature Liquid
Heat Pump
Heat -r-nsnm
vapour temperature .
The ground loop transfers heat
to & working fluid in the heat pump - i
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