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Purpose: Our window technology is known to be in high class in the world. This technology needs to be prepared for
entering the world market by researching criteria of target countries and the energy saving effect. Nevertheless, there
are few related studies at the moment. In this paper, Vietnam is researched as the target country because of Korean
companies’ active entry to the market among many developing countries. The basic materials are provided for domestic ~ Remodeling
window makers’ market dominance such as climate, standard, energy saving possibility analysis. Method: At first, ~ Vietnam
Vietnamese climate analysis is carried out as the seasonal temperature distribution varies greatly in each region. The ~ Solar Control Window
capital city Hanoi’s climate is analyzed. And then, Criteria on newly constructed buildings (especially windows) are
also researched for application of Korean Solar Control Windows(SCWs). Finally, detailed energy simulation with
Hanoi climate data is carried out for comparing the energy consumption of existing buildings with SCW's applicated
buildings Result: First, under the climate in Hanoi, the SCWs could be an appropriate solution for reducing energy -

. g . . . . . Received Sep 28, 2017
consumption of the buildings. Second, the Korean SCWs comply with the local regulations related with windows in i L ;
. . . . . o o o . . % of inal revision received Nov 18, 2017
Vietnam . Finally, simulating the energy consumption of existing buildings and buildings with SCWs results in 17% o Accepted Nov 23, 2017
cooling energy decrease in residences and 13% decrease in offices in Hanoi.
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Fig. 1. Breakdown of Building Energy consumption in Hanoif3]
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Fig. 2. Building Energy Saving Potential with improving U-value
of walls(3]
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Fig. 3. Building Energy Saving Potential with improving SHGC of

windows/[3]
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Table. 1. Required maximum SHGC for each WWR and
Orientation[3]
SHGCmax on 8 orientations
o .
WWR % | N N or W NgEI‘é“v’;’r S VLTmin
20 0.9 0.8 0.86 0.9 0.7
30 0.64 0.58 0.63 0.7 0.7
40 0.5 0.46 0.49 0.56 0.6
50 04 0.38 04 0.45 0.55
60 0.33 0.32 0.34 0.39 0.5
70 0.27 0.27 0.29 0.33 0.45
80 0.23 0.23 0.25 0.28 0.4
90 0.2 0.2 0.21 0.25 0.35
100 0.17 0.18 0.19 0.22 0.3

Table. 2. Correction factor a for each horizontal overhangs on or
above the upper window edge by a clearance d, with d/H<0.1/3]

SHGCmax on 8 orientations
DEPTH R=b/H NE E SE
i N or or or S
NW | W SW
010 | 1.23 | .11 | 1.09 | 1.14 | 1.20
020 | 143 | 1.23 | 1.19 | 1.28 | 1.39
030 | 1.56 | 1.35 | 1.30 | 145 | 1.39
HEIGHT 040 | 1.64 | 147 | 141 | 1.59 | 1.39
050 | 1.69 | 1.59 | 1.54 | 1.75 | 139
060 | 1.75 | 1.69 | 1.64 | 1.89 | 1.39
070 | 1.79 | 1.82 | 1.75 | 2.00 | 1.39
080 | 1.82 | 1.89 | 1.85 | 2.13 | 1.39
090 | 1.85 | 2.00 | 1.96 | 222 | 1.39
1.00 | 1.85 | 2.08 | 2.08 | 2.27 | 1.39
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Table. 3. Correction Factors according to the position of the

shade
| | Exemal | inegrated | intemal | None |

. / /
Blind / / /
location / / /
/ / /
/ / /
SHGC 0.078 0.164 0.277 0.40
Correction 5.13 2.44 1.44 1.0
factor
A= gelsha,
@ 219 QS EIE = 4 0.078,
@ frelgt gelarolo] ekl =st 9k 44 0.164,
@ 89 WSl E2JAET} U= B9 0.277,
@ frelol 221 =7 e -5 0.40
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= }XJ%%A} 2016a).

Stico]o] 79 EXHo f)z]|5te] Fi 2o Hls| o 53t
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Table. 4. Average Weather Conditions of Hanoi and Hochimin[12]
Month

1 2 3 4 5 6 7 8 9 10 11 12

N* 13 1417 20 23 26 26 26| 24 22 18 15

A*
S*21 1 2223 24 24 24 24 24|23 23 23| 22

N* 20| 21 23 28 32 33 33|32 31 29 26| 22
B*

S*32133 34 35 3332 31|31 31 31 31|31

*A © Average Maximum Mean Temperature(° C)
*B : Average Minimum Mean Temperature(° C)
*N : Hanoi

*S : Hochimin

Table. 4ol 2 ), B30] 1213 shico] o A& e
2 ofshz Ylee] Yelshe A9 A gt

Outside

Inside

Fig. 4. Localized Solar Control Windows
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Table. 5. Simulation Input Data

Existing | Building with
Building SCw*
Area Hanoi, Vietnam
Use Office, Residence
Total Floor Area 2500 m* (5F)
Floor Height (Ceiling Height) 4.0Q2.7m
Window Wall Ratio 30%
Exterior Wall 2.57 2.57
U-factor Roof 3.14 3.14
(W/m*K) Bottom 2.62 2.62
Windows 6.8 3.3
SHGC(Summer) 0.64 0.164
SHGC(Winter) 0.64 0.64
. Cooling 24°C, Heating
Setting Temperature
22°C
. 8 hours for Office
Operation Schedule .
24 hours for Residence
Equipment for heating and cooling Electric Heat Pump

*Solar Control Window
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5.2. Algdold A
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Fig. 5. Energy consumption for Existing Buildings
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Table. 6. Monthly Analysis for Existing buildings’ Energy
Consumption

Table. 8. Cooling and Heating Energy Consumption Analysis
during Season with higher Heating Energy (Jan, Feb and Dec)

Cooling Energy Consumption Heating Energy Consumption
Residence Office Residence Office
Jan 0.40 0.34 1.50 0.64
Feb 032 0.43 1.16 0.46
Mar 0.85 0.82 0.73 0.30
Apr 1.83 1.45 0.14 0.03
May 3.00 2.38 0.01 0.01
Jun 3.52 2.81 0.00 0.00
Jul 3.81 2.83 0.00 0.00
Aug 3.63 2.84 0.00 0.00
Sep 3.11 232 0.00 0.00
Oct 2.49 2.06 0.03 0.02
Nov 1.53 1.48 0.29 0.07
Dec 0.74 0.61 0.95 0.27
Total 25.24 20.36 4.81 1.80
(kWh/yr-m)

Table. 7. Cooling FEnergy Consumption Analysis for Existing
buildings and Buildings with SCWs (SHGC 0.164)

Jan Feb Dec Total

Existing 0.40 0.32 0.74 1.46

Residence
Cooling SCW+SHGC 0.164 0.26 0.22 0.50 0.97
Energy

SCW+SHGC 0.64 043 0.36 0.81 1.60

Existing 1.50 1.16 0.95 3.61

Residence
Heating SCW-SHGC 0.164 1.35 1.06 0.86 3.28
Energy

SCW+SHGC 0.64 1.34 1.03 0.82 3.19

Existing 0.34 0.43 0.61 1.38

Office
Cooling SCW+SHGC 0.164 0.27 0.35 0.47 1.10
Energy

SCWHSHGC 0.64 0.35 0.44 0.63 142

Existing 0.64 0.46 0.27 1.37

Office
Heating SCW+SHGC 0.164 0.63 0.45 0.29 1.37
Energy

SCW+SHGC 0.64 0.58 0.40 0.24 1.23

Residence Office

Ex(A) | Re(B) | A-B * | Ex(A) | Re(®) | A-B *

Jan | 0.40 0.26 0.14 | 34% | 034 | 0.27 0.07 | 21%

Feb | 0.32 0.22 0.11 | 33% | 043 | 035 0.08 | 19%

Mar | 0.85 0.64 020 | 24% | 0.82 | 0.69 0.13 | 16%

Apr | 1.83 1.48 035 | 19% | 145 1.26 0.19 | 13%

May | 3.00 2.51 0.50 | 17% | 2.38 | 2.10 0.28 | 12%

Jun | 3.52 3.01 0.51 | 15% | 2.81 2.51 030 | 11%

Jul | 3.81 3.29 052 | 14% | 2.83 | 2.54 0.29 | 10%

Aug | 3.63 3.14 0.50 | 14% | 2.84 | 2.55 0.29 | 10%

Sep | 3.11 2.62 049 | 16% | 232 | 2.05 0.27 | 12%

Oct | 2.49 2.03 046 | 19% | 2.06 1.79 0.28 | 13%

Nov | 1.53 1.16 038 | 25% | 148 1.23 0.25 | 17%

Dec | 0.74 0.50 0.25 | 33% | 0.61 0.47 0.14 | 22%

2524 | 2085 | 440 | 17% | 2036 | 17.81 | 2.55 | 13%

(kWh/yr-m’)
1)Ex : Existing Buildings
2)Re : Renovated Buildings (Buildings with Solar Control Windows)
3)* : Reduction Rate ((A-B)/A)
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