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Abstract

The purpose of this research for design and fabricate a 2-axis external
shading for building. In this experiment have adjust horizontal angle 10, 45 and 75
degrees and vertical angle 0, 90 degrees including clockwise and counterclockwise 45
degrees. Measure inside temperature, ¢lass surface temperature and illumination in 3
foam boxes size 35x35x48 cm’, thickness 2.50 cm. One side has installed with clear
glass size 33x25 cmz, thickness 6 mm on East, South and West respectively. Shading
Coefficient (SC) and Overall Thermal Transfer Value (OTTV) were calculated by
Building Energy Code V.1.0,6.

The conclusion is that a 2-axis external shading could reduce inside
temperature and class surface temperature nevertheless increased illumination
inside foam boxes. And reduced SC and OTTV. The results showed that 1) On East,
6.00 am. - 12.00 p.m. should adjust clockwise vertical anele 0-45 degrees and
horizontal angle 10 - 45 degrees. 2} On West, 12.00 p.m. - 6.00 p.m. should revise
counterclackwise vertical angle 0 - 45 degrees and horizontal angle 10 - 45 degrees.
3} On South, 6.00 a.m. - 11.00 a.m. should adjust counterclockwise vertical angle
0-45 degrees and horizontal angle to 10 degrees and on 11.00 am. - 6.00 p.m.
should revise clockwise vertical angle 0-45 degrees and horizontal angle to 10
degrees. However, on this direction could be adjust vertical angle to 0 degrees and
horizontal angle 10-45 degrees all day. This device has a cost 460.83 baths per
square meter that lower than curtain with curved steel windows installation cost.
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2.2 AMSATUINNIATFIMAIMUSIUSINYDINIIAUNBNEIANS (OTTV)

lutiagunsieatafedautatorns ilvuatuitsatuniulunduioatude
2,000 A 19AsIulY seasimsesnuuutionisuindndsnumznAnTENT IRy
(Foa stz Wierunuaanans wazanesg iy udninas wagisnaslunisesnuuy
amsilemseydnEndany wa. 2552 eafumnismomeauiousuvesmiiuuenyes
91A15 (Overall Thermal Transfer Value, OTTV) 'lua"mﬁﬁmm%’ummﬂ‘luusiasﬂizm'ﬂ

L = 1 1 at A
yaseshodialuiiuiamnswi 2.1

d v 0 L 1 L4 LT 1
A99Y 2.1 T9AIMUAATINISATEVIAIILIDUITINTDINNAIUUDNAIATTHAAEUSBLAN

Ustinvams/anuuenis199U89a15 oTTV
(W / m” 1ailasuuanamg)
dninau danudnw OTTV <50
WATINEUM TuAntes Audn1s oOTTV < 40
viagUilosalng
Tsawsy Tsavenuna/anusinity OTTV <30

U1 Ysen1AnsEysanasan Bas uaninuanagisnisannalunisa antuvsiaisudag
syuu mMyldnduulnesneeisinis wasnsidndinumuidsulussuudng 1a9e1a13

W.A.2552

ATNISIUINAMNSBUTINYRINIIAIUUBNTBI9IA1S (OTTV) Ae Aedafidrauamin

YBIAIMNIATUINAITOUTIYBIH T UL nusazan (OTTV) s3uiu Tidwanenaunis

fanoluil

o1V

(A, XOTTV) +(A , XOTTV,} + ...+ (A, XOTTV)

— (2.1)

A, A, +.FA,

| & 4 o o P R S 4 v o e
e A fa NUV U0 TIUW UM U LA NUN W UIA I ONIEIN

al 1 & 2
IULYUA WA (M)
oTTV, #e ATNINNBWMAINS DUSIUNTAHIISATUUDNLAB LAY

- N @ a1 2
fwmbathrnddemsamng (W/m’)
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1 1 v wr 5 1 173 Vo
fNstemANITeuTINveNTdUuenYeInIATsWiaga I (OTTV) Tewimein
aunnsearalyil

OTTV, = (U, X1 —WWRXTD_,) + (U XWWRXAT) + (WWRXSHGCXSCXESR) (2.2)

o P ] ] 1 o W v oda
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1 2
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A ' P
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SHGC fa  dwlsvaninisdhomeauiousnddamserfindfldosing
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ESR
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® o

- i 2
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A 1 1 v ) QL =
91naun15h 2.2 gunsasvadumsaiowmanuiousiruntifiviagnszan Inelu
‘J a o’ =f 1 ‘d‘ -] | 13 1
Wi 1 Wuaunmsnisthanuseuusawiiaiu dauwatidl 2 WunmsaihanuSeusyesnssan
A [N 73 M 1
wasnaun 3 WundfdanusSoudusesnszan
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2.21 g&lﬂ'iﬂa'ﬂéﬂ’lﬂi'lﬂL‘Vlﬁ‘?‘]ﬂ%aﬂiﬂu'ﬂaﬂﬂit’ﬂn (Uf)

1 t:‘\’ 1 » 3 o or é’
Ardulssanamsiremauieusinveansyan (Up) iAmnnenauntseiail

1
U =— (2.3)
R

T

de R, Ao AATIUAUN IR LT IMYRINsEan(Total Thermal

Resistance) fimihafumsauns-ssrngadoadsdng
((m”.2C)/ W)

2.2.1.1 ArArauiumuauieusimyanszan (R)

° ] v [ o P
NIANNIUAIAMUATUNIUATINTOUTINVRINTEIN (R ) Aagun 2.1
o -1
WiFnnumnaunsdsil

Ax
Rr=Ry 3= HR, (2.4)
k

. fe  AemuiumusuieuNvemie M sEimig
Whumsewns-osrgadeaneind ((m’.°0) /7 w)

R A9 ANAINAUNIUATNTDUYRITANDINM AN EUENDIANS

fimiaillumisnums-sirngadaasioind ((m°.°C) / W)

ARTINIUNAMUSautesdue M A lueAsiimice
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Zh
@
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-r 4 (-} L 7]
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=
Db 2a
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[ i 1 [ ]
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2.2.1.1.1 ganumuinuanadauvesilduainia
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vlinvoensean ArATiTUnILA NS ouve sRudueNA
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2.2.2 dnnuuaniguugiiszuitamelusaznisueneinns (AT)
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2.2.3 FulszAninisdremautouonedenfing (Solar Heat GainCoefficient,
SHGO)
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ar ar = ) E ar
224 ﬁu1Jszﬁw‘ﬁ{mimmﬁwaqnszanﬁummmmqﬂnﬂﬁmuﬂﬂmuuan
(Shading Coefficientfor glass with External Shading, SC)

aind

solut

Ea.
3

(sc))

o
-
Wi

or

SC fA.
SC,  fe
sc, fo

Fuuszdvsnstunevesgunsaliiuannisuanaias Ae Sasdnmnsdad
asprugUnsalviuanlunnnsenudidunszan Tddmnaavinaunis

SC=SC, XSC, (2.5)

i at l&‘ L3 er ﬂ{
ragssninduUsednsnsiunnvenssanuasduszdng
mItuanvasguniniliuan
L. 4 ol
duseavcnisiuaauesnszan

dulssdvimsvauanvasgunsoiiuuaanisuananns

2.2.4.1 FulszavisnisUuanganszan (Shading Coefficient for Glass,

1 er a g o ° LY
AdulssansnisuaRYansEInannsafmwnlangunis

fasaluil

SHGC,
SC, = (2.6)
0.87

= 1 e a £ J 5 o
SHGCX fie ﬂ"lﬁllﬂ53ﬁﬂﬁﬂ'ﬁﬂ']ﬁlmﬂ'¥miﬂw{l‘1ﬂi\‘ia
= & = 2 o 1
DIVAYVBINTLANRBINTITATUIUNIAN SCg

087 fAp  mdsEAnimsmiewmanuseunnied
grfimdvanseanlanun 3 dadluns
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2242 duussaninastouanvesguniniveunanisueneians
(Shading Coefficient for External Shading, scC )

Adulszansnstaunnvesguniniliuaaniauenaninsaduinls

INAUNSAH LU
E
SC, = = @1
Eele
d = . oy rd 1 ¥ ar
e E,  fe  SdvivesnieriindfiiiugunaniUauan

UIRNNSENUVY NSEANTTRTun dwioe
Wiinaranamns (W /m2)
> e 2

E.o Ao Fedviwvesmsefinenausfinnnseny

da Al =1 oo
ATEINVINATRIMN NNQUﬂimUQuﬂﬂ

fiminaduirdrenisnuums (W/m?)

d’:.ld ]

2.2.5 Arnvdefindfsinafoanisatewmaaniieu (Effective Solar Radiation, ESR)

Ssdeiindfitinanentadnemanou Ao deriindsauiinnnsenuuumted
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pasnszviuiuialan InosivluwudasirmuiBeaviiy 90 s vuefmily
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2.3 yuezdys (Azimuth)
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2.5 Tsungy (Building Energy Code, BEC)

o 4

3Un 2.5 Building Energy Code, BEC
d at [ at s e’ o
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