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An Analysis of Heating and Cooling Loads by Insulated Shades and Control
Method in an Energy Saving Apartment
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ABSTRACT: Energy loss from windows accounts for large scores of heating and cooling loads
also in energy saving apartments that is reduced over 30% of total energy consumption. Movable
reflective insulations, insulation shutters, blinds, insulated shades are used to reduce energy loads
from windows. In this study, energy saving performance of insulated shades was simulated by
control methods. According to installation of insulated shades, heating loads were decreased about
10.5~11.3%, and cooling loads are decreased about 29.1~38.3% on an energy saving apartment.
The heating peak load was reduced about 95% by insulated shades and the cooling peak load was
reduced about 25.7~31.5%. In the case of insulated shades with automatic control system, simple
time schedule control system would be more efficient than outdoor detection control system that
should use several sensors.

Key words: Insulated shades(®t €49k, Energy saving apartments(ol W A2 ek3 SFd), Energy
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Fig. 1 Plane figure of an apartment.

Table 1 U-value of walls(W/m'K)

Insulation

U-value

Wall classification (un) (Saving Ratio to regulation) Regulation
Top Direct to outdoor 115 0.25(14.1%) 0.29
floor Indirect to outdoor 80 0.34(16.5%) 0.41
Direct to outdoor 70 0.40(14.6%) 0.47
wall Indirect to outdoor 45 0.56(12.1%) 0.64
Expanded 170 0.18(62.1%) 0.47
Side wall 9% 0.31(12.6%) 0.35
Floor Floor heating 20 0.81(0.0%) 0.81
Lowest Direct to outdoor (Floor heating) 65/50 0.23(33.2%) 0.35
floor  Indirect to outdoor(Floor heating)  65/50 0.23(55.0%) 0.52
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Table 2 Performance of windows

U-value

Window Classification (W/m'K) G-value
Ordinary 2.96 0.76
Expanded living room 1.31 0.58
Expanded bed room 0.96 0.49

Table 3 Simulation condition
Heating : 20C
Cooling : 26°C, RH 50%
0.5 ACH
0.7 ACH
Sensible : 80%

Set Condition

Infiltration

Ventilation

Heat Recovery

Polyester
. batting

Reflective
Vapor barrier

Fig. 2 Layers of insulated shades.
AgHdon, ALdGFLL 3559, FLEZA
2ol B Zo)FFo] ALHAY Wit =10 &

o
37 ARz L Table 37 Zt).

22 cldxtet e Y Ms =A

or

F39 Q%L FHAI7) A WwEez v}
53 diadA, 9, BElE, 9dx g
(Insulated shades) B-°] AF&=x o}, GRS
2 7)E9 BHA=ES fAMe FRou 24 A
A DS MY HE2 mASL, ¥F =
Aol 7|deA dAHE FERE AL 44
& =9 FA otk
gdx%e AAe ddAdFTL A3sr] 99
Fig 2.9} 2] 5719 #oloj2 FAHY v} &
Exoke] T2+ Fig 3.3 2oy A%L EYS
we} AEsA o] gadAde XE B s
o 2R 7|3 A ZEde di3HEeE 2RE 7L
Ak, ojgE 7|LAdoR A& dFol AT gL
A& Adstn F3e AN TE FIANA R
g ZaAzid

olf

TAKE—-UP ROLLER

= SEAL ROLLER

SEAL STRIP

{RESIDENTIAL)

o WINDOW QUILT~
- INSULATING LAYER
{COMMEACIAL)

Fig. 3 Parts of insulated shades.

Table 4 Performance of insulated shades

Factor Value
R-value(mK/W) 0.62
Shading factor 1.0

Table 5 Control methods
Operation condition
casel Schedule 18 : 00~08 : 00
case2 Solar gain < Heat loss
case3 Schedule 08 : 00~18 : 00
cased Solar gain > 0, and OA > 25T

Heating

Cooling

Fig 3& @dx4e 74& vedo.
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WAslT gagdker 9% A3 R-value ¥
Shading factor ¢ ®3rs YEHsidv. &8
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1.00]cH(Table 4).
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Table 6 Heating and cooling loads of an

24

energy saving apartment(Sensible)

Heating Cooling

Infiltration 25.6 -0.5

Ventilation 72 -0.1

Internal gain -10.8 6.7

Wall conduction 2715 -2.1

Solar gain -6.9 8.3

Total 425 12.3
FEFs 7kl FEE T3 &4=Hv= dof Fig.
62 7ro] MAe] o 72%9] Ao Lhehdt} ol
o] d@AFE&o| 056~0.18 W/ mKd v& &
39 AHAS 296~131 WKE, e wls 33
9] dA%sel dA3 "olAz, A3t WA 97
AA A A HF =3 A7) GEY AL

= dadg



396 urNE .
70.0
B Solar gain
- 60.0 @ Wall conduction
¥ s0.0f O Internal gain
2 W Ventilation
= 4001 rati
<] B Infiltration
S 30.0f
£ 200}
]
ol L ooing
o Heatin Coolin
2 ~10.0F J ng
-20.01
-30.0

Fig. 5 Heating and cooling loads of an energy
saving apartment(Sensible).
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Fig. 6 Portion of heating loads on wall.

Table 7 U-value of windows with insulated

shades(W/m’K)

. o s without with
Window classification shades shades
Expanded living room 1.31 0.72

Expanded bed room 0.96 0.60
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Fig. 7 Heating loads by control methods.
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Table 8 Peak loads by control methods

Heating Cooling
Base 43kW 35 kW
Casel 3.8kW -
Case2 3.8kW -
Case3 - 2.4 kW
Cased - 26 kW

AALEE AE3 AoF Case27t 37.7 kWh/m'
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Fig. 9 Cooling loads by control methods.
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Fig. 10 Solar gain and wall conduction loads
(Cooling).
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