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PATTARIN JINDAWATTANANON : A COMPARATIVE STUDY OF BENEFITS AND COSTS OF
USING THERMAL INSULATION AT ROOFS FOR HOUSES IN BANGKOK AND CHIANG MAI. THESIS
ADVISOR : ASST. PROF. PRECHAYA MAHATANATAWE, Ph.D . 169 pp.

The objective of this research is to analyze the effectiveness of different types of roof insulation in a
residential house and to assess their performance on indoor air temperature, thermal comfort, energy savings, and
payback period for Bangkok and Chiang Mai climates.

The case study is a medium-size, 150 m’ two-storey house. EnergyPlus, an energy simulation software, was
used to simulate models of a case study house with different types of roof insulation materials. Three types of roof
insulations were used in this study — 1) aluminum foil 2) fiberglass (1, 2, 3, 4, 5, and 6-inch thickness, with and without
aluminum foil cover) 3) polyethylene (PE) foam (0.2, 0.5, 1.0, 1.5, and 2 cm, with and without aluminum foil cover). The
combination of fiberglass or polyethylene foam placed over a ceiling and aluminum foil installed under roof purlins
were also studied. Results from energy simulation were analyzed to find the optimum choice of roof insulations for
Bangkok and Chiang Mai climates.

For Bangkok climate, without air-condition, during the period of April 17-19, July 28-30, and December 7-9,
the use of all types of insulation decreased indoor air temperature in a bedroom during daytime around 2-4 °C, but
increased nighttime indoor air temperature, 0.5-1.0 °C. During 19.00-07.00, in case of using aluminum foil under roof
purlins, the total hourly temperature difference from the comfort temperature (23-26 °C) for one year (AT) was 227 °C
higher than a house without any roof insulation (a base-case house). The total hourly PMV difference from the
acceptable PMV value (-0.5-0.5) for one year (APMV) was also 20 units higher than a base-case house.

For Chiang Mai climate, without air-condition, the use of all types of insulation decreased both daytime and
nighttime indoor temperature around 1-6 °C and 0.5-2.0 °C respectively. However, during 19.00-07.00, the AT were
increased. For the use of aluminum foil installed under roof purlins, AT was 201°C higher than a base-case house.
The use of 6-inch fiberglass with aluminum foil cover and aluminum foil installed under roof purlins produced the
highest reduction in APMV of 876 units.

In case of using air-condition mainly at night (21:00-6:00), for Bangkok climate, the use of aluminum foil
installed under roof purlins produced the highest energy-saving of 101 kWh/year and had the shortest payback period
of 21 years. For Chiang Mai climate, the use of aluminum foil installed under roof purlins produced the highest energy-
saving of 48 kWh/year with 40-year payback. The effects of having aluminum foil cover on fiberglass or polyethylene
upon indoor temperature, thermal comfort, and energy consumptions were not significant in both climates. However,
in case of using air-condition during daytime (8:00-18:00), the use of insulations decreased energy consumption for

air-condition and the payback period was shorter than that of using air-condition mainly at night.

Department of Architecture Graduate School, Silpakorn University Academic Year 2008
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111 : Watson, D. and Labs, K. Climatic Design: Energy-Efficient Building Principles and

Practices, (1983), 50.
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NIUANHI81AN9T899 M 1AINIAINUIINENAE” BNEITNUSLS YU NMTUT A N1ATTE
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15

s

5. ATIANL

ANNNAABNITAILNANNSDULDITER
5.1 Anduis=@nanisinAuien (Conductivity)
ANENLTLANTNNTUNAINTRY ARANNLANANINAINITD IUNITUIANNE AL

o a a dl o 1 o % -dl 1 o/ ! 1
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£ = £ a C e S TP RV, |
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5.2 AMAMNUIAIINGAL

ArANIAYNFauTesian ] Ae dRsdaussudteAdutlss@nanisiin
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= o

ANNFAUALANNUNIURITARA TIFIN1TDA U lAAaaNn9sa

C = ki/Ax
Wa  C  Ae AIANiAYINFau (W/m-°C)
Ax ha  anuvwnaesian (m.)
k A ArduilszAnsnnsianudeuresiag (Wm.-°C)

5.3 ANANFANUNILAIINGBL (Thermal Resistance — R-Value) ARANTLAA
ﬂizam%mwmmLﬂmmmﬂﬁmﬁuj f1A1 R wn uansivanuiuauiuiia g1mne
Frumuasufeuiiaztnamanuian lduan AntazidudaunduaesAraamtiiAanten
anansnAuandldieasnissielyil

R =1/C wuia Ax/k

A ANAHAILNLANNTAL (M>-CCW)

b
®
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)Y

ANAINENANHNEFRL (W/m™-°C)

O
o) S
o)

Ax Pa A NNTRITAR (M.)

A

k fAe  Ardudss@nanistiimanuieuresian (Wm.-°C)

o

5.4 ANANINAANNTBUANNTE (Specific  Heat)  iiluiffuumaniaunian

1
a a

Faen15lunNvinlidaauin 1 udog AnQRANIY 1 asAEaTEa ANAIINAAINTEY

a

U RN ATUIUNIAIAIINAAINTBU (Heat Capacity) 18978RFNN] FeannNg

salln

C=pc e p=m/v
= 2 ! v o o
LA C A ATAITNAAINHTDUIDIIREG (W/m>.~C)
D AR ANULNLLUI9IAR (kg/m’)

c AR A1AYINAANNTEUI T T89TAR (kI/kg.©C)
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7. AUIUNUANNTAU
[ 1% A o dld o %’/ 1% 16 ¥ 1 1
auniuAINeu Ae Jannianannsnlunisainiuanfeulalideinu
% d! = % d} % o % dl 173 1 al/ 1 A
ansunitslandnuniield ausuiuacnfeunldesinllueandy 2 Usvinn fa auiu
LULHRNIALATAUINILILAT B UAY N TR Y
AUIUNUANNSBULLLANIA (Mass Insulation) wixnelie daa7ldtleaaiuaay

[

Faundnamenuian Inaeandoaniiuvauiuaesiagniauaniimlunisfinuniuanuioun
o o o 1 I a o Y = A 1 1 %

q91e9sdanes danduulunjasianwouniiuduly Alwee visedeanana iy ausulawia
(Fiber Glass) auauleiiiu (Rock Fiber) ausuleiaaglas (Cellulose Fiber) TWuiwaalszu
(Polystyrene  Foam/PS)  IWuIwag3ny (Polyurethane  Foam/PU)  wazTvuinaiansau
(Polyethelene Foam/PE)

AUIUKLLAENBUANNSDY (Reflective Sheet) unnails danildilaviuaiiy
v dl 1 1 o [ a v o a % o Adl Qi 1
Faunaneniiudan  lawendupnianiiinisasiouivdaninufeusesdaniianazansn

o v ] v o/ 1 b [ 1 1 al o 1

wasuanFaulilignaadusaznzqunudnliludan  daulvnjasianwoisiiluuiuing
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1. ANNA1N130 TUN9NRAINERY (Thermal Conductivity)

2. ANBULNINNILATN (Physical Forms) 1 LU0, LWHW, Hag “as

° qun3 Yryynsnng, wallAn19eanuuinul st aNA N UINGANNERAT

3 @

AN (NPIMNNUIUAT - AINANAUMIqHNaIN iU INeNat, 2542)
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AR VTN (Bulk Density)

. 'ﬁqxﬁfqmugﬁmmmﬂ%\ﬂu (Suitability for Service Temperature)
_natiavasiieldFuAnutau (Thermal Expansions)

. ANNUAeAUFARgIN N (Health Hazards)

. NNINUFALINERA (Resistance to Compact)

. AN UNIL (Mechanical Strength)

£

. dupseanwas g (Fire & Explosion Hazards)

© o0 ~N o o b~ W

10. ﬂ’]ﬁ‘VIWFi‘ﬂLLN@QLLWJL%@?W (Resistance to Vermin & Fungus)

11. AINAAYINFRY (Optimum Heat Capacity)

12. ﬂ’]ﬁ‘ﬂ@“ﬂﬁ@’m@’]?mﬁu@:ﬁﬂau (Freedom from Objectionable Odour)
13. ﬂ’]ﬁ‘La‘I@N@ﬂWW (Corrosion)

14. AYTNNUNIUADENTHAN (Chemical Resistance)

15. N1IRUULATAIINTIL (Resistance to Water Penetration)

7.1 lauia (Fiber Glass)
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auulnaalasulnu (Polystyrene, PS — Foam)
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7.3 uluagRitanWaes (Aluminium Foil)
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ﬁﬂumﬁmﬂ?:?ﬁw“ﬁmwmmLﬂ?‘élmﬂ"fu'a’mf]ﬁﬁuﬁ@gmwm Al lunnanes
Tlaunfindtiuas A dudssdniausanus (Coefficient of Performance, COP) lunn3uans
Datlse@ninmaesszuunnanuiiu
COP = Cooling Load
Power Input

ImefiAN Cooling Load kA Power Input LuAN NN nuwdaeAeaiu

Tun19ANUAL L ANTAINIRLATAIUSLANNIARINT ANAATI AT azl A
sasia i

o

ANERIIAIULTLANTNIWNANIU (Energy Efficiency Ratio, EER)

EER = Cooling Load (Btu/hr)

Power Input (W)
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ANHNANRUSIDIAN EER WAaZ COP anudnsauandlassannissalili
COP = EER / 3.412

9. AN1NZUIELNE
ANZUNELNE (Thermal Comfort) MaNgRaNNIRaN1IENsARlauaRIANNTY
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3. n139eiug (Evaporation) ‘mmﬂdwmm"uu%"@u@@ﬂm\aawﬁﬂugﬂmmm‘f’m
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fade Anas91i, an1azaunsuaznsliusaneatuinanarasauluiasiu

(NPUNN : NuanenaeAaLing, 2547).
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4. n1sungla (Respiration) SNNNEENaMAINTRRAANNIINITUNE 1A

'
a o o o
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3. guugieataesiuinlatsal (Mean Radiant Temperature)
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AN 3 WARN Bioclimatic Chart

Ik Olgyay, V, Design with Climate (New Jersey : Princeton University Press, 1963).

a
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o dng v oo o Lo Al
(3891 Bioclimatic Chart (Olgyay 1963) slfuanailudnyaneaizninaesauislungy Ty
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(NN : WuNInenaeAaLng, 2547)
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Sensation Description
3 hot
2 warm
1 slightly warm
0 neutral
-1 slightly cool
-2 cool
-3 cold

N EnergyPlus Manual Documentation Version 2.2, “Occupant Thermal Comfort”,

Engineer Refference, (2008)

° Olgyay, V, Design with Climate (New Jersey : Princeton University Press,

1963).

" Fanger, P O, Thermal Comfort (Copenhagen : Danish Technical Press,

1970).
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A Fanger, P O, Thermal Comfort (Copenhagen : Danish Technical Press, 1970).

N1MTFIU ASHRAE uunlflugnnziauefiseniuldiu pasilpARTIT
walaruaniweiniratinatias 80% taeAn PPD aztyinfiu 20% %uﬁﬂﬁmaﬁmwmgﬂmwﬁ'
4 ANAINANIRTADAARBITLAT PMV ﬁﬁrﬁhfagimdw -0.5-0.5

lunmagauaina 1SO 7730 1994 uuzitdnaninzshaunalugguunn pandu
an e ARflgamnd 20 -24 asnaaidua doulugafeulionugfl 23 - 26 avrniTaiien
Tmﬂﬁmm%uﬁuﬁwﬁmm%mmq@ﬂg’ﬁ”é@m: 30 - 70 4 mFureLianan1avinauisluy
N33 ASHRAE Anuualian uﬁmﬁﬁ\iﬁﬁmu (1.2 met-value) AITRANTDUNALNEIAY)
luaninuandanfiflgoumnd 20 - 23.5 B9ANEA LT 151N (FArannaflusuuzedadin

A8 0.8 - 1.2 clo-value) wazHgnumnd 22.5 - 26 avAaaiiealuggiau (Arauiduanon

""'S.A. Mumma, “Comfort With DOAS Radiant Cooling System”, ASHRAE IAQ

Applications, (2004).
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10.6 A Study of Benefits and Costs of Gypsum Boards Used Under Roof'®
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10.7 Comparison between Polystyrene and Fiberglass Roof Insulation in
Warm and Cold Climate'
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10.8 Experimental Evaluation of Insulation Material in Roofing System under

Tropical Climate™
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AN9197 5 LWARY Present Weather Codes

Column Element Possible Definition
-- Description Values
Position
in Field
1 Occurrence of | 0-2,4,6 | 0= Thunderstorm—Ilightning and thunder.
Thunderstorm, | -9 Wind gusts less than 25.7 m/s, and hall, if any,
Tornado, or less than 1.9 cm diameter
Squall 1 = Heavy or severe thunderstorm—frequent
intense lightning and thunder. Wind gusts
greater than 25.7 m/s and halil, if any, 1.9 cm or
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Column Element Possible Definition
- Description Values
Position
in Field
greater diameter
2 = Report of tornado or waterspout
4 = Moderate squall—sudden increase of wind
speed by at least 8.2 m/s, reaching 11.3 m/s or
more and lasting for at least 1 minute
6 = Water spout (beginning January 1984)
7 = Funnel cloud (beginning January 1984)
8 = Tornado (beginning January 1984)
9 = None if Observation Indicator element
equals 0, or else unknown or missing if
Observation Indicator element equals 9
Occurrence of | 0-9 0 = Light rain
Rain, Rain 1 = Moderate rain
Showers, or 2 = Heavy rain
Freezing Rain 3 = Light rain showers
4 = Moderate rain showers
5 = Heavy rain showers
6 = Light freezing rain
7 = Moderate freezing rain
8 = Heavy freezing rain
9 = None if Observation Indicator element
equals 0, or else unknown or missing if
Observation Indicator element equals 9 Notes:
Light = up to 0.25 cm per hour Moderate =
0.28
to 0.76 cm per hour Heavy = greater than 0.76
cm per hour
Occurrence of | 0,1,3-9 | 0= Light rain squalls

Rain Squalls,

Drizzle, or

1 = Moderate rain squalls

3 = Light drizzle
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Column Element Possible Definition
- Description Values
Position
in Field
Freezing 4 = Moderate drizzle
Drizzle 5 = Heavy drizzle
6 = Light freezing drizzle
7 = Moderate freezing drizzle
8 = Heavy freezing drizzle
9 = None if Observation Indicator element
equals 0, or else unknown or missing if
Observation Indicator element equals 9
Notes: When drizzle or freezing drizzle occurs
with other weather phenomena: Light = up to
0.025 cm per hour Moderate = 0.025 to 0.051
cm per hour Heavy = greater than 0.051 cm
per hour
When drizzle or freezing drizzle occurs alone:
Light = visibility 1 km or greater Moderate =
visibility between 0.5 and 1 km Heavy =
visibility 0.5 km or less
Occurrence of | 0-9 0 = Light snow

Snow, Snow
Pellets, or Ice

Crystals

1 = Moderate snow

2 = Heavy snow

3 = Light snow pellets

4 = Moderate snow pellets

5 = Heavy snow pellets

6 = Light ice crystals

7 = Moderate ice crystals

8 = Heavy ice crystals

9 = None if Observation Indicator element
equals 0, or else unknown or missing if
Observation Indicator element equals 9 Notes:

Beginning in April 1963, any occurrence of ice
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Column Element Possible Definition
- Description Values
Position
in Field
crystals is recorded as a 7.
Occurrenceof | 0-7,9 0 = Light snow
Snow 1 = Moderate snow showers
Showers, 2 = Heavy snow showers
Snow Squalls, 3 = Light snow squall
or 4 = Moderate snow squall
Snow Grains 5 = Heavy snow squall
6 = Light snow grains
7 = Moderate snow grains
9 = None if Observation Indicator element
equals 0, or else unknown or missing if
Observation Indicator element equals 9
Occurrence of | 0-2,4,9 | 0= Lightice pellet showers
Sleet, Sleet 1 = Moderate ice pellet showers
Showers,  or 2 = Heavy ice pellet showers
Hail 4 = Hail
9 = None if Observation Indicator element
equals 0, or else unknown or missing if
Observation Indicator element equals 9
Notes: Prior to April 1970, ice pellets were
coded as sleet. Beginning in April 1970, sleet
and small hail were redefined as ice pellets and
are coded as 0, 1, or 2.
Occurrence of | 0-9 0 =Fog
Fog, Blowing 1 =Ice fog
Dust, or 2 = Ground fog
Blowing 3 = Blowing dust
Sand 4 = Blowing sand

5 = Heavy fog
6 = Glaze (beginning 1984)
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Column Element Possible Definition
- Description Values
Position
in Field
7 = Heavy ice fog (beginning 1984)
8 = Heavy ground fog (beginning 1984)
9 = None if Observation Indicator element
equals 0, or else unknown or missing if
Observation Indicator element equals 9 Notes:
These values recorded only when visibility is
less than 11 km.
Occurrenceof | 0-7,9 0 = Smoke
Smoke, Haze, 1 = Haze
Smoke and 2 = Smoke and haze
Haze, Blowing 3 = Dust
Snow, Blowing 4 = Blowing snow
Spray, or Dust 5 = Blowing spray
6 = Dust storm (beginning 1984)
7 = Volcanic ash
9 = None if Observation Indicator element
equals 0, or else unknown or missing if
Observation Indicator element equals 9
Notes: These values recorded only when
visibility is less than 11 km.
Occurrenceof | 0-2,9 0 = Light ice pellets

Ice Pellets

1 = Moderate ice pellets

2 = Heavy ice pellets

9 = None if Observation Indicator element
equals 0, or else unknown or missing if

Observation Indicator element equals 9

Auxiliary Program, (2008), 42-45.

Gk EnergyPlus Manual Documentation Version 2.2, “Weather Converter Program”,
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EnergyPlus taetisniiansaintlszneuiu tnetindayantsng lunwszaainyaifaainnig

ByINEWAITuuAn

dl N T o o dl v o
F1919N 8 Lmqmmuaﬂmmﬂam@mmummm@miﬂummmm

3 2 2. 8|88 |8,
| E - | 8218883 3¢F38°% 8~
& o N < < <
1 ﬁugnmﬁm L9 Very 0.008 0.338 | 1200 800 0.9 0.5 0.5
an Smooth
2 ﬁu Laminate Smooth 0.076 0.713 1360 1260 0.9 0.5 0.5
3 N Ads. wun 10 Rough 0.1 1.442 | 2400 920 0.9 0.7 0.7
BN,
4 nilenedganuyu | Smooth 0.1 0.807 | 1760 837 0.9 0.5 0.5
Fay
5 uﬁqnqnfs:n‘ﬁ”mmm Very 0.008 0.338 | 1200 800 0.9 0.5 0.5
{n Smooth
6 wiuBdduuesa 9 | Smooth 0.09 0.191 880 1090 0.9 0.5 0.5
HA.
7 LeuAaNIFNUaTA | Smooth 0.08 0.084 | 1260 950 0.9 0.5 0.5
MU 8 NN,
8 wiaAnszii el Rough 0.0127 | 0993 | 2400 920 0.9 0.7 0.7
WA
9 winegiifenwesd | Smooth | 0.00015 221 2740 896 0.05 0.15 0.15
10 auaulauda w1 1 | Smooth 0.025 0.036 16 960 0.9 05 0.5
i
11 auaulauia w1 2 | Smooth 0.050 0.036 16 960 0.9 0.5 0.5
i
12 auaulauia w1 3 | Smooth 0.076 0.036 16 960 0.9 0.5 0.5
i
13 auaulauia i1 4 | Smooth 0.101 0.036 16 960 0.9 0.5 0.5
i
14 auaulawia 1 5 | Smooth 0.126 0.036 16 960 0.9 0.5 0.5
i
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3 2 2ol 888 | 8,

f O n < < <

15 auaulauia i1 6 | Smooth 0.152 0.036 16 960 0.9 0.5 0.5
i

16 auaulWu PE - wun | Smooth 0.002 0.029 45 1210 0.9 0.5 0.5
0.2 dN.

17 auaulwu PE - wun | Smooth 0.005 0.029 45 1210 0.9 0.5 0.5
0.5 aN.

18 AUl PE wun 1 Smooth 0.01 0.029 45 1210 0.9 0.5 0.5
AN,

19 aunulWu PE - w1 | Smooth 0.015 0.029 45 1210 0.9 0.5 0.5
1.5 Tu.

20 aunulWu PE M1 2 | Smooth 0.02 0.029 45 1210 0.9 0.5 0.5
TN,

21 1331,5@1,1,%\1 w1 1| Medium 0.0254 0.15 608 1630 0.9 0.5 0.5
ﬁ') Smooth

AN9197 9 WAAIAN Thermal Resistance 184989914810 A

AR 78NS Thermal Resistance (m2-
K/W)
1 fo397901nAlULLIAS Fe9e nAAN 10 T, 0.16
2 18991987 N A LUUUATZUNL TR9RNIAAN 10 TN, 0.174
3 TAITNAINIALUINAIAT AINTU 30 A9AN 0.9975
TnefiAniedsanundneedesenniAwiniy 6 T,
i : wevana Ty e RAUATNNNIA SN WA WA, 2535
P19797 10 uansAnaNtifTasnsyanlagisien w0 8 1w,
ADANLIR A

Optical Data Type

Spectral Average

Thickness (m) 0.008
Solar Transmittance at Normal Incidence 0.487
Solar Reflectance at Normal Incidence : Front Side 0.056
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ADANLIR A
Solar Reflectance at Normal Incidence : Back Side 0.056
Visible Transmittance at Normal Incidence 0.749
Visible Reflectance at Normal Incidence : Front Side 0.070
Visible Reflectance at Normal Incidence : Back Side 0.070
IR Transmittance at Normal Incidence 0.0
IR Hemispherical Emissivity : Front Side 0.84
IR Hemispherical Emissivity : Back Side 0.84
Conductivity (W/m-K) 0.9

A EnergyPlus Version 2.2, DataSet
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ANNTN1UATALATIAULALLIAT 06.00 1.
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3 o A = “ o o ‘dl ¥ a o [
UFAMN WaATadan, “Unudssutdanasaun Massngfgaunussuudiuainia
(T Ui AT UE BN NEUIEAT)” (AN TnUS U INNTIgR NAGEN

A01IRMYNTTNANARNT AUZADNLIRLNTINANART NUNINLNRLAALNT, 2548).
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e vnstieiilutasi9an 07.00 - 07.30 .
lunnauuazFaumisdn 4291981 8.00 - 17.00 .
ANENaznEUNNTUANASS 1A1TEHNRL 17.00 - 18.00 W,
YNUEMNTERLELIA 18.00 - 19.00 1

T TUBUNALWNHALAS 22.00 - 06.00 U.
TWE5-2190e wazIungn
andnluasauATazfiLLeunan 07.00 1.
UBMNTHRIE1981 08.00 - 09.00 1.

¥ 1

1 v
AnnauegiuTinu deaansendnaladiuaslananadu

b

MUITHamEeIan 12.00 - 13.00 .

o ¥ 1

AnWauat iUy deenaiszndeilanansiuaslaitiu

NURIMITHALEUNAN 18.00 - 19.00 u.

TNUIAUAUNAURNNALAR 22.00 - 07.00 1.

5.6 AMUIUE IfRatLazNANgT

nA1snifanssNaadpnluunaliifina nFauioanaanyIaIniIanig

32In91AN Metabolic Rate LAANAIAI94

AT19N 11 UAASNANTTNLAY Metabolic Rate

=
N

ENMIN

nangsu Metabolic Rate
(W/person)
thaineiauden 108
ua 72
NR1YT 171
WU 117
£, launane 126

Output Refferance, (2008), 260-261.

EnergyPlus Manual Documentation Version 2.2, “Group Internal Gain”, Input-
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5.7 N3 ldgunsadli

izl A Tudwinendennliiiaaanufeuluame 9w nneldgilnend

WA TN UAN ABILAAN AN

5113199 12 uanawrsedld infaasusas louuazinanldauluiusssunuas Sumea

g

T Nuild atnsallwvin MAIlWAN | e ldew (W) | vanldeu (W)
das (nR) AUBTTNAN TUNEA
Living eafuuan | -Waaudaiiy 167 68 19-21 9-12
mladn | - 267 95 19-21 9-12, 13-18,
19-21
_pesaninle 30 19-21 9-12, 13-18,
19-21
-naesdtyIn 15 19-21 9-12, 13-18,
WAL 19-21
Dining YuewNg | -Raausaitu 167 68 7-8, 18-19 8-9, 12-13, 18-19
Kitchen Ghe 1611 6 aL.9m 88 0-24 0-24
el 850 6.20-6.30 7.20-7.30
e lulasian 1200 6.20-6.30 7.20-7.30
17.30-17.40 17.30-17.40
nsrAntngen 600 6.00-6.30 7.00-7.30
2.4L 17.30-18.00 17.30-18.00
ndanedn 600 6.00-6.30 7.00-7.30
17.30-18.00 17.30-18.00
Master HUaU -AANNALAIAS 230 21-22 21-22
Bedroom ey -A8NMN 102 21-22 21-22
Bedroom2 | #eaueu2 | -panfiames 230 21-22 21-22
-A8NN 102 21-22 21-22
Bedroom3 | #eauaud | -peanfiames 230 21-22 21-22
-A8NMN 102 21-22 21-22
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naan naenldidunuy Compact  Fluorescent waazuaaniniaa bl 11

1% a o

Tn8 AnFawLUda WA

A1919% 13 waastBunaIninuazd19n 1 lunsas Tauuazina N s ldawluduass A LAy

TUNEA
Tt Nuildaan U AN ldau(u.) A ldau (W)
AaalAN TUBTTUA TuUnen
Living PeeiuuanAlasy 4 18-21 18-21
Dining NIUBWNT 6 7.00-7.30 8.00-9.30
18-19 18-19
Kitchen A3 2 7-8 7-8
17-18 17-18
wWCH1 Haant 1 18-19 16-17
WC2 Paartn2 2 6-7 7-8
20-21 20-21
WC3 Paatin3 2 6-7 7-8
20-21 20-21
Master Bedroom viasuaulun 8 6-7 7-8
21-22 21-22
Bedroom?2 HUAU2 4 6-7 7-8
21-22 21-22
Bedroom3 WRIUDU3 2 6-7 7-8
21-22 21-22
Stair1 Tnaiula 2 6-7 7-8
Fuans 20-21 20-21
Stair2 Tnariule 2 6-7 7-8
Funn 20-21 20-21
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5.9 M ldezasfuainiAuaznsALANG UMY

4 o 4 1 4 4 | 4 dl a

Wasfuuen Wesuaulun) Wesueu 2 uazdesuau 3 tuiesniiln
wseatiuannia InafsA1guunan 25 °C sesiuianaziaeestfuainidenizlung

v 1
na1vuaasiumge douiesuauisainiasazilaaseslivennialunainanshuaeandi

dl 1 ) dl [ 4 ]
139N 14 LL’&ﬂ\‘l‘ﬁfNLQ@Wﬂ’]‘J‘Lﬂ@Lﬂﬁ‘@ﬂﬂﬁ‘u‘ﬂ’]ﬂ’]ﬂﬂﬂ\‘iﬂﬂx‘lm'ﬁ\‘i“‘]

Tetiu Nuiildaas A b9 (1) LR ke (W)
TUBTTUA TUnEA
Living Heedunan/ gy - 13-18
Master Bedroom Hasuaulin 21-6 21-7
Bedroom?2 WAIUAU2 21-6 21-7
Bedroom3 Wasuau3 21-6 21-7

Tunsaaasiazesifuanniaaeseuddeil 19gilnsninlisunss EnergyPlus
(Fandn Purchased Air awisnnzsanisunasanulunisdiueinidesdu Inaaziiuiias
nsatuANszALg N Tuies i ldanAndanie wildinisacLANANTY KNy

dnusunsaingslllmaanszuiliuannianas 14

9 '
A v oA

5.10 vaaeNNaanld (Clo-Value)

|
= '

d” ¥ 1= 3| o U % 4} 1
adnaanldneiiuaniuiesiunisongmanuioun TNKasaan 19z UIaue

b

A
A v oo

dl 3 1 v a o dgl o v v o 1 da’
wesaunatAuat luinu luwsnddainiuua liaulutinudnassaanldidednaeil

51131991 15 WAANAN Clo-Value Auiulldansluiing

VWA \Raffigaald A" Clo-Value (clo)
T8 fgm%u‘l,wn’m 0.04
(mfaq'ﬁm) mqm\ima;u 0.19
Houaudu 0.19
e fnldagtinn 0.42
T8 (TAUBU) TAUUAIL 0.31




VWA e figaald A" Clo-Value (clo)
VaTs ﬁm%u‘lumﬁq 0.04
(gARET) Maineandu 0.19
Houaudu 0.19
mmg@t’iﬂzﬁmﬁm 0.42
W (TAUEN) TAUBUAIL 0.31

N : Garment Insulation Value, ASHRAE Standrad 55 1992, 8.9.
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6.2 35N1991ATz MRy A
dayaanilsunss EnergyPlus Minn l6aaseidmineudda dssnausog
anugiiaatluiasuauluagl (°C) aaen 24 49Tug iadns luaninz i
dl o/
ATaNUIuRINA
A1 PMV lusiasuaulun ludaanan 19:00 - 07:00 W, udasnatniauaide
ag luasuaulig] eAnman1azhaune luangldillarsasliuainis
UsuraunasanunldlunisdsuainiAaatinudnans (kwh) iwadnsly

IS dl o ¥ 2:/ o
an1zitalATa9liUaNNATRILNWTINUAY

¥ dl 1 o a Y v o ! v 1 dl )
dayanlaaztinundinmsisoanisudasdeyasenana e luginaiuisninll

a

agnalsisa

» D

2.1 fayagruuniiedsluiasueulun azudenisdinszideaniiy 2 viade

6.2.1.1 Anegoumninasn 24 4alus funan 3 91 i 3 ggnna e

AN AN ATWIUTIIAINANTU NANAL LAZAINUANFNIITBgUUYHAINTIY

6.2.1.2 AnM1DNANUANFNTaIR N HNe luie WaulFauLney
v lugweaniazauie aIn ASHRAE Standard 55 33191 U291 AT898N19E10
aunelungfeu azigunniegludes 23 26 avrgaidea lunisaiamziazinAIAy

a

uansinsegnmnilusdazdaluglusan 1 T ugouiu (aun199 1) MINRATINTBIYUUNH
= . ) = a4y ) = = L e =
NUANFNNAINTIT 23 - 26 a9AEaTed HAtae azifunan nsnznunanaluusazdalued
grunginieananInziauneflusuauas
AT = )2 s Y (1)
dl a 1 QI/ dl 1
e AT = uaNresguu) N luisazdalueiuansean
HIUNYH 23 - 26 AIANIAITYA AABATTEZIONT 1
T ludnauaulug
a dl 2% 1 1 QI/
T = gounniieasnigluiesueulun Tuusazdalug
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, = QoUNNITNINNe 23 - 26 °C
A1 7T,<23,T,=23
81T, >26,T,=26
81 T, dAegflutdoe 23 -36, T, =T,
Tuﬁﬂqmﬂq@mmﬁ%ummﬁLm’]zﬁ@@mﬂumqLfamﬁﬂ 1991981 07:00 -
19:00 . lutaananfimadnlifinuenduer lukeeenlvg) 499981 19:00 - 07:00 1. i
m'wwmﬁ'mmdqﬁmumﬁmfgﬂuﬁmu@uﬁlum LL@:?J'NLfgmi’?ﬁmﬁ@@mwmmmNmmms
TdauruiunruFauiuinuaans
6.2.2 AnsieAnnuuAnaneesAn PMV melwies ewSeudleuiudi PMy
Tuda9an1azinaung AnNNImsgI ASHRAE fvunlfluanazihaunsfieensuldii aas
fl‘i_qlﬂﬂ@ﬁﬁ\iwfrﬂ%ﬁuﬁﬂ’mﬂﬁﬂ’]ﬁﬂF;I'N‘fi‘ﬂF;l 80% TntiAn PPD azwinfiu 20% feazdanndas
Tun PMV fiflAnagszanding -0.5 - 0.5 lunsdiameiazineanauuansinsesan PMY u
uiazdaluelusen 1 T wnsniy (muma?ﬁ' 2) UINHATINURIAT PMV finanvingldannan -
0.5 - 0.5 flrntien azidlunad mezmneiaiinamuresaniazi ldiraueduswoudes
N19ANUIUAT PMV 2841Ll51nsa EnergyPlus axinnsAnunuA iU N
‘ﬁ@mwLgﬂ’ﬂﬁﬂiﬁﬁﬂﬁﬂiugﬂLLUUﬁiﬂﬂﬂ i e uaznamnela W nenaininnsdiuanien
PMV  TdANTDsiTaduan nuandannieluies iy gruuninialuies Mean  Radiant
Temperature HIWAY (ANIALUIN N.)
APmv = ZIPMV, - PMV,| .......... (2)
dle PMV, =@ PMV Iuﬁmu@ﬂm&inﬂﬁﬁmﬁm 11
APMV = nasanzesdn PMV luusazdalig ieenvindluainan -0.5
- 0.5 paanszazioan 1 1 ludesweulvn
PMV, #A19511979-0.5-0.5
81 PMV, < -0.5, PMV, = -0.5
41 PMV, > 0.5, PMV, = 0.5
81 PMV, HAnagflutag -0.5 - 0.5, PMV, = PMV,

nsdAszidayanl PMV idandaananfiiniadniauandaetluiasueulng Ae

A969a1 19:00 — 07:00 U.
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6.2.3 AnmEuinmasaunldlunisdiveniasesiinuanaes nnsutlasly
aguglresa il luntsdiueaniavestinudnass nsdnAd i dluldnsdaiinue
299013 WAuAIUan wdntinlinszazinanaumu

a ¥

a o -:91 o ¥ o ¥ dl o dld a o 1
mm@ﬂumuumﬁlﬂﬁmmmmﬁl‘ﬂmeﬂi‘ummﬂmmﬂa‘mmmwmuwmmu@g

Tusesu 5 @alAN EER = 10.6° AHeLwiniu@1 COP #afl

COP = EER / 3.412
COP = 10.6/3.412
COP = 3.106
AnasnulWA NS (kwh) = En/COP
Wa En = Purchased Cooling nl#annTisunsa EnergyPlus (kWh)
COP = AduilszAnsanssnuzaadipsastsuanni

N172ARAN A AT AR MLAURINT INHILATNA AN919 16,17

" wezsmiinyniRdaasunisaninnaseuliuenang, 2535.
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A1397 16 wanan13AnA AN UssinniiTBuuns 1 AN 1AL 150 wdhsasainans (1

N EyaA L)

Alnisnge fAa lLiimsldlni | 467 M
5 uidagl (ﬁiaf?mﬁ%‘ﬂm) Wan (mifm'ﬁ' 1-5) W& 4.96 UM
10 vdaesialy (mifmﬁ' 6-15) ineay 0.7124 UM
10 lqesialyl (mifm‘ﬁ' 16-25) W OTIH 0.8993 UM
10 wdaesialy ('mifmﬁ' 26-35) ineay 1.1516 UM
65 mdaeisiall (mifmﬁ 36-100) nineay 1.5348 U
50 wnasialil (umﬂ‘ﬁ 101-150) ineay 1.6282 UM
250 muaesialll (miqa‘ﬁ 151-400) nieay 2.1329 UM

o . (siaeiil 401 g .
NG 400 ndogl 1) Ny 2.4226 U

An g A uATuA sl sznAIne

A1379% 17 waran13AaAn AN UsznnARTFNN N9 1E ARG 150 udasaiaa (1

mumﬁsﬂ@mﬁw
AlWsnge Aa ldsinsldlad | hauas 83.18 UM
35 MiiQﬂ(ﬁI@'TmﬁfﬁLQINﬂ) (mifm‘ﬁ' 1-35) Wk 85.21 1N
115 wibaasialy (mifmﬁ' 36-150) | wdntiay 1.1236 1N
250 winamald (mifm‘ﬁ' 151-400) | wiuoseay 2.1329 1N
WNUN91 400 Wi (uu’wﬁﬁm Wusuly) | mdosaz 2.4226 UM

wNEe] - NANUINHN 1 kwh = T 1 udos

TP I ot P L L o E TP AP VR ITRY KON ErAtu P YRV
A lWvdafian (um) = AW RAINIMAINAT5I9 + AN Ft + ANEyRAILNS

A1 Ft (Energy Adjustment charge) g ANNTUSUERINAN IWHN Ine e m 1B T

aziinnsdiumne 4 neu Ardszamen NnsAN — lEe 2552 HAWNGL 92.55 aReA
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a % = d’l
N1TARNRLYIUTBNRUIWN AU

e

W auBUUEINAY 66 ANIINNAS Wununiuegiineuvesa iy 92 meeums

v
a o

Al 23 uarsdaunAnfauINiANFausNge

F113199 18 FratienisAnfuuauIuiuaNiauluanuias

Aud ANIER ARRRS

518N AS.N. | L/ASH. | UI/ASH. | 99N91A0
agRiaunand 92 90 5 8,740
PE 0.2 cm. 66 30 10 2,640
agHiunWand 92 90 5 8,740
EXOEY 11,380
PE 0.5 cm. 66 75 10 5,610
agiifunWand 92 90 5 8,740
EleEY 14,350
PE 1.0 cm. 66 150 10 10,560
agiilannand 92 90 5 8,740
N 19,300
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NIRRT ALY

szaziamAUU i) = C/(C,-C)
4 5
LB C, = AUNUIIAUIU (UN)
C, = AnlAneai gy w13 (@)

C = ArlArveei unldeuwqn 1w 1 1 (un)
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2 luiadaaanInannid nemn litlalAradiuanni iHanans g9 aia

o % a a rd‘ % dl 1 1
Tu nsvinegiilsuesanavaulanisuazauaulny PE - 1079uui a1y azdaanan

HaTINT8Ig U sz da luaiunnssa N 23-26 asAmaidsa (augumngi

Tudaeaniazauny) Tu 11 (AT) lwissusulug Wamsuiunisldausuinlddueglifiay

Wasd nsvinegiianasanauanlauia andn AT 18 52 — 507 asAaldss LazauIw

Wy PE anAn AT 18 420 — 1,543 aaamaida s 49un13auqulanianazauiulny PE

sonfunslduiuegiiionvesdlfulazdonandn AT aantiusiunuuls usfdeanlsls

! o ¥ 1 a A ¥ = 1 a
Anwiniunsusuegitauneaa liul et n9umEn
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3. Waiansune AT ludesueulug nedinld@ariasdfuaniAaastinui 14

519797 30 uanraaglnasierednn AT nrauiauiutiiusuiuy Tnadanauauililg

ANgAAINEUALNIN Tuta91987 19:00 - 07:00 U,

THAYB9IRUI AT (07:00 - 19:00%.) | AT (19:00 - 07:00 u.)
ngaunne | 1. uluegiiluunesd anaa 5,717 °C i 227 °C
2. auaulna PE w1 0.2 1[umlums anAY 5,497 °C R 456 °C
Ui waNusan LNl
uriuegitenwend s
3. auaulWy PE w1 0.5 [uplumg AARY 5,264 °C i 712 °C
MUREWANUSaNALN g b
weinegRiflauvaad s
denlud | 1. winegRidannesd anAY 7,180 °C s 13 °C

. QUIUIN PE %111 0.2 1 URLNAT
autlmenuganiunig g

wrinagRitannasdlau

anaN 6,992 °C

WANAL 201 °C

. auRnu PE %141 0.5 [URINAT
N T R R N s Ta e tal

weiueg e nno A lFw

AARI 6,789 °C

VAN 415 °C

4. lwieaa9an nannid naoin litlalezeslsuannid 49919481 07:00 — 19:00
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FUAUDIDUIU APMV
ngamwe | 1. winegislaunesd T 20 Widagl
2. auauiny PE ¥ 0.2 lousims 2190wt WINAU 83 vdael

wanusaniuns Idusiuegitlasmas d sl

UL PE %117 0.2 LIURLNAT

3. auUAUINN PE %111 0.2 LURLNAT WINTL 97 Mdne
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AuLU 9LE AN LN g I
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3. auanlandanun 5 199 AURE WA UTINL ARAS 876 Ul

nsldusiuagiifianvaad gl

6. 17w A99RIuN17US U N ATt N WA BLUL D29 anlunngiTla
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Paasuuwan 11aluna9aan 13:00 — 17:00 W, LATHAIUALTY 3 9ad 1TAAan 22:00 — 7:00 u.

1 (-

Tudandangamn FAwiniu 3,416 Aladasdalusstied ludendnmasluad HAwiniy 2,046

' 1
4 !

Aladmnsdaluesdel]l  FalAdasndnlungann Jasay 40 auouiuauFauninlinisld
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TIRDIANINEINA (ANT197) 32)
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a
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paneuandan AT aasnsldausuiuannfou uinagiiiaunesd ausulaudo uazauou

Tl PE Tugnawannimngammne

07:00 - 19:00 u.
agififiau
Waead
‘Liifiauiu Teiual Tediy 1" | Towdr 2" [ Towdd 3" | Teudy 4" | lowdr 5" [ Teuwdd 6"
‘Liifiauiu 33,179
aafidfisuwasalsiv 27,462
livinagfidfisunans 31,119 30,655 30,457 30,344 30,269 30,215
vinagfiiauwasasuuy 30,478 30,343 30,262 30,207 30,165 30,133
hiviuagfivilsunasd+agfiiisunassalewy 28,486 28,768 28,905 28,986 29,038 29,075
vuagfitiaunassd+agfidiaunasdtewl 28,856 28,984 29,053 29,093 29,120 29,138
19:00 - 07:00 u.
agfiflan
Waed
‘Liifiauiu Teiual Tedin 1" | Towdd 2" [ Tewdd 3" | Taudy 4" | Towdr 5" [ Taudd 6"
‘Liifiauiu 18,782
aafifiauwasalsiv 19,009
Tiviuagfidaunans 20,614 20,968 21,119 21,202 21,257 21,296
viuagfitiaunasdeuuu 20,846 21,076 21,184 21,249 21,293 21,326
Livinagfidisunasd-+agiivisuvasaleivl 20,126 20,442 20,595 20,687 20,748 20,793
vuagfiiauwansd+agiiauwansdlew 20,377 20,574 20,681 20,749 20,796 20,832
Ny
agfdiau
Wand
‘Liifiauiu Toinal Taudd 1" | Towdr 2" | Tawdd 3" | laudy 4" | louwdr 5" | lawda 6"
Laifiauiu 51,961
aafifiauwasalsiuy 46,471
Livinagfivdisunaas 51,733 51,623 51,576 51,547 51,526 51,511
viuagfiiauwasasiuuy 51,324 51,419 51,446 51,456 51,459 51,459
ivinagfidisunasd-+agiifisuvasaleiul 48,611 49,209 49,500 49,673 49,787 49,867
vuagfiviaunassd+agfiviisunasatewy 49,233 49,558 49,734 49,842 49,916 49,971
07:00 - 19:00 u.
agfdiau
wWasd
hifiauu 16w | PE 0.2cm. | PE 0.5cm. | PE 1.0cm. | PE 1.5cm. | PE 2.0cm.
“aifiauiu 33,179
agffiauwasalsiul 27,462
Tiviuagfifiaunans 32,710 32,210 31,678 31,346 31,118
Vuaglifauwasdsnuuy 30,717 30,661 30,582 30,516 30,462
Tiviuagfifiauwasd+agfitfiauwasdleul 27,682 27,915 28,172 28,350 28,465
Vuagfifiauwasd-+aglifiauwanaleou 28,574 28,641 28,727 28,790 28,839
19:00 - 07:00 u.
agfinfien
Waus
‘hifiauu T6wdl | PE 0.2cm. | PE 0.5cm. | PE 1.0cm. | PE 1.5cm. | PE 2.0cm.
Liifiauiu 18,782
aaflfisuwasalsiuy 19,009
hiviuagfivllauwass 19,231 19,689 20,152 20,432 20,620
vuagfiviiauwasdsuuy 20,209 20,389 20,601 20,747 20,856
Liviuagfiisuwasd+agiifiauwasdleuy 19,238 19,494 19,785 19,984 20,125
viuagfiviaunassd+agiiiiauwasadleu 19,954 20,060 20,197 20,301 20,383
oy
agfdiau
wWasd
“hiflauiu 16w | PE 0.2cm. | PE 0.5cm. | PE 1.0cm. | PE 1.5cm. | PE 2.0cm.
Liifiauyu 51,961
agfiliauwasalauy 46,471
hivinagfidaunass 51,941 51,898 51,830 51,778 51,738
vinaglifiauwasssuuu 50,926 51,050 51,183 51,264 51,317
hivinagfiliauvasd+agiiiiouwanaloul 46,919 47,409 47,957 48,334 48,590
vinagldiaunasd+agiiiisuwanslouyl 48,528 48,701 48,924 49,091 49,222
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FN319uAA9AY APMVY ap9nisldauiuniiainieu uiuagiilanneas auaulauio uay

auaulny PE Tuanimainimngamne

agiidien
Waes
ifiawou | Tewd | Tewm 10 | Tewm 2 | Teum 3" | leum 4" [ lewm 5° | lawf 6"
‘Lifiauu 3,013
agfitemaaalau 3,033
hivivagfiieuwass 3,489 3,613 3,671 3,706 3,729 3,746
vinagiitieumaasenuuu 3,571 3,656 3,699 3,727 3,746 3,760
‘hivivagfidieuwass+agfiieuwasstsiwl 3,366 3,473 3,529 3,563 3,586 3,603
vinagiiteumans-+agittisuvasalaul 3,446 3,516 3,556 3,582 3,601 3,615
agfiden
wWaes
‘hifiauu Tewl | PE 0.2cm. | PE 0.5cm. | PE 1.0cm. | PE 1.5cm. | PE 2.0cm.
‘hifiaunu 3,013
agfitteumasalsul 3,033
‘Livivagliteuvas 3,110 3,221 3,346 3,430 3,490
Jiuagiiiienmasssuiu 3,367 3,421 3,488 3,536 3,574
‘hivivaglifieuwass-+agliiauwasalsil 3,096 3,169 3,256 3,319 3,366
viuagiiienmass-+aglifieunaaslsul 3,306 3,340 3,385 3,420 3,448

FN3uAnIAMAsUluNsiuaIn ATasnisldauuiuA N Tl winagiidaunan s

aulenin uazauauny PE TuanineiniaAngamnne

agfidiey
waea
“Bifiawu | ol | Tewm 1 | Teuws 2' [ Teum 3" | Tawm 4" | laum 5" | Taudn 6"
“hiflauu 3,416
agfiviauwasalawl 3,315
hivinagfifieuvaas 3,489 3,498 3,501 3,504 3,507 3,510
vinagliaunaassnuLgen 3,502 3,505 3,508 3,511 3,513 3,514
‘hiviuaglifieuvass+agiiviounasa ey 3,406 3,432 3,445 3,453 3,459 3,463
vinaafilisuwasdsnuldien-+agiiuiauwaaaleul 3,441 3,452 3,459 3,464 3,467 3,470
AU ‘Bisiaunu | agdniient [ PE 0.2cm.| PE 0.5cm. | PE 1.0cm. | PE 1.5cm. | PE 2.0cm.

‘hifiauu 3,416
wruagiiieuwass el 3,315
‘Lhiviuagiiiuvass 3,437 3,456 3,474 3,484 3,491
Jvinagiuvasssnu 3,486 3,492 3,498 3,501 3,504
‘Lhiviuagiiuvass+aginiasalsiwl 3,334 3,356 3,380 3,395 3,407
Vuagllunasdmusien+aginiunaasléwl 3,421 3,426 3,433 3,438 3,442
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p199uandAn AT aesnisldausuiuannfou uinagiiluunesd ausulaudo uazauou

Tl PE TugninanniAimeslusd

07:00 - 19:00 u.
agfiday
Waud
‘Lifiavu Toiwal T 1" | Towdd 2" | Touwdd 3" | Taudr 4" | Taudr 5" | lowd 6"
Lifiauu 24,270
agfitiauwasalaul 17,091
liviuaglidiauwass 20,619 20,105 19,891 19,772 19,692 19,635
viuaafitfiauwasdsiiuuy 20,173 20,026 19,941 19,884 19,843 19,809
‘hivinaglifisunassd+agiflaunanalewy 17,991 18,250 18,377 18,452 18,501 18,535
vuaglfisunass+agiifiaunasalsivy 18,327 18,449 18,513 18,552 18,577 18,594
19:00 - 07:00 u.
agfidiay
Wand
‘Lifiavu Tl Tauin 1" | Towdd 2" | Tawdd 3" | laudr 4" | laum 5" | lowd 6"
lifiauiu 10,718
agflfiauvanaleul 10,731
Livinaglfisuwans 12,132 12,437 12,574 12,652 12,703 12,741
viuagffaunaaasiuuy 12,312 12,527 12,631 12,693 12,736 12,768
‘hivinaglifisunasd+agffiaunanaleny 11,673 11,952 12,089 12,172 12,228 12,269
vinaglifisunass+agifiaunanalsuyl 11,880 12,063 12,163 12,227 12,271 12,305
oy
agfiudeay
Waus
‘Lifiauiu Teiwal Tawdd 1" | Tawdd 2" | Tawdd 3" | Tawdd 4" | Tawdd 5" | Tawi 6"
‘Lifiauu 34,988
agffisuwandleaul 27,821
‘hiviuaglfisuwans 32,751 32,542 32,465 32,423 32,395 32,376
Vuagiifiauwasasinuuy 32,485 32,553 32,572 32,578 32,579 32,578
‘hiviuaglifisuwassd+agfiviaunasd el 29,664 30,202 30,467 30,625 30,730 30,804
Vuagiidisuwasd-+agiiiaunaaslewl 30,206 30,512 30,676 30,779 30,849 30,899
07:00 - 19:00 .
aafidiau
Waua
“Liifiauu Tewd | PE 0.2cm. | PE 0.5cm. | PE 1.0cm. | PE 1.5cm. [ PE 2.0cm.
“hifiauu 24,270
agfilisunasdlaul 17,091
Livinagiiufiauwaus 22,484 21,883 21,259 20,877 20,619
vinaafiiounasdsuuy 20,246 20,167 20,062 19,980 19,914
‘hivinaglufisunaas+agiifiaunasastoud 17,278 17,481 17,707 17,860 17,970
viuagfiisuwasd+agiiisuwasa el 18,062 18,124 18,203 18,263 18,308
19:00 - 07:00 u.
agfivdien
Waud
“Lifiaun Teiwd | PE 0.2cm. | PE 0.5cm. | PE 1.0cm. | PE 1.5cm. [ PE 2.0cm.
‘Lifiaun 10,718
aafiiaunasalau 10,731
hivivagfifaunans 11,043 11,389 11,754 11,983 12,140
viuagfilisuwasdeuuy 11,739 11,897 12,088 12,223 12,323
‘hivinaglifisunaas+agiifiaunaaatou 10,919 11,133 11,379 11,549 11,673
viuagfifisuwasd+agfiiouwasa el 11,491 11,588 11,714 11,810 11,886
iy
agfitlay
Waua
‘Lifiauiu Teuwd | PE 0.2cm. | PE 0.5cm. [ PE 1.0cm. | PE 1.5cm. [ PE 2.0cm.
‘Lifiauu 34,988
agfifiaunasalau 27,821
hivivaglfisunasas 33,528 33,272 33,013 32,859 32,759
viuagfilisuwasdeuuy 31,984 32,064 32,150 32,203 32,237
‘hivinaglfisunassa+agiifiauwaaatou 28,197 28,614 29,087 29,408 29,643
viuagfiiouwasd+agiiiouwasslewl 29,553 29,712 29,917 30,072 30,194
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psauansin APMY aasnisldauuiuaninian winegitounead auulauio uay

Uy PE Tuanwanniades iy

gt
Waed
lifiawou | Tewl | Tewm 10 | Tewm 2 | Teaum 3" | leum 4" | lewm 5" | laum 6"
‘hifiawu 3,903
agfifienmaealewl 3,316
‘Liviuagfivfiewaes 3,320 3,207 3,159 3,132 3,115 3,104
vilagTifienmagsenuuu 3,243 3,173 3,139 3,119 3,105 3,096
‘Liviuagfivdieunasa-+agiieuwaaslawl 3,136 3,079 3,053 3,038 3,029 3,022
viuaafifeumass+agiiiiaumana ol 3,111 3,070 3,049 3,036 3,027 3,021
aqfivdian
Wans
lifiauiu 16wl | PE 0.2cm. [ PE 0.5cm. | PE 1.0cm. | PE 1.5cm. [ PE 2.0cm.
‘Laifiauau 3,903
agfiiauwanalauy 3,316
Livuagfiviauwaas 3,758 3,613 3,468 3,381 3,323
Auagfiiauwassdsiuuu 3,441 3,385 3,320 3,276 3,244
Liruagfivdieuwaad+agfitisunandisiu 3,316 3,261 3,201 3,163 3,136
Auagfiisunassd+agilinunasdlaw 3,208 3,183 3,152 3,128 3,111

FN31uAnIAINALUIuNsFuaIN ATasnisdauIuiuA N T winegiilaunan s

aunuleuia wazauaulny PE luaniwanieides i

agfidiau
Wand
‘Lifiauiu Teinal Ty 1" | Tawdd 2" | Towdd 3" | lowAr 4" | TewAd 5" | Tauwda 6"
‘Laifiauau 2,064
agfiiiauwanaleul 2,017
Livinagfitdiaunass 2,186 2,208 2,218 2,225 2,230 2,234
Nuagfiiiauwansdsituuy 2,206 2,220 2,227 2,233 2,237 2,240
Livinagfivdisunasd+aglvlinunasalaw 2,130 2,161 2,177 2,187 2,193 2,198
agffiay
Wand
Laifiauau 16wl | PE 0.2cm.| PE 0.5cm. | PE 1.0cm. | PE 1.5cm. | PE 2.0cm.
‘Lifiauiu 2,064
agfidlaunasaleny 2,017
Livinagfidlauvaas 2,095 2,126 2,157 2,175 2,187
vuagfitflauwaadetuuy 2,166 2,178 2,191 2,201 2,208
hivuagfivdiauwasd+agfidiouwasdlaw 2,041 2,067 2,096 2,116 2,130
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