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ANALYTICAL STUDY FOR REDUCE HEAT IN BUILDING FRAME SYSTEM
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AAANTAUAY 39.39 % , OTTV (S) 8AKI= 67.29W/mM?=aanNNTaUAY 42.49 % , OTTV (W) aaad= 67.1W/m2=
AAAINUTOURT 40.29 % TINFNARLAINITNLINANUTOUNART 42 %

o o o

ANEA: NIBLIANY, wasnuwlwin, mszasysuannia

Abstract

This research is to improve the efficiency of the building frame to be more efficient by measuring the
heat transfer values of all 4 walls. The heat transfer temperatures before and after will be analyzed and
improved. Because Thailand is located in a tropical climate zone. Causing the current building to have a hot
weather, causing electricity costs, so it is necessary to focus on the building framework, with a good building
frame, it should be able to prevent too much heat inside the building to reduce the burden. Cooling of the air
conditioning system and leads to a reduction in the cooling load and the cost of wasting electricity. Normally,

the air conditioning load caused by heat transfer from the outside of the building into the building will be higher
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than the heat generated inside the building itself. We can understand the mechanism of heat transfer into the
building. What characteristics and knowing how to assess the performance of the building frame will help us
analyze to find ways to prevent those heats from entering the building. For a building, the air conditioning load
is affected by external factors, i.e. heat transferred from the outside of the building into the building, and by
internal factors, i.e. heat generated from within the building itself. The proportion of heat generated from the
outside is higher than the heat generated from the inside, accounting for 60 percent of the air conditioning load.
The results of the research concluded that OTTV (N) decreased = 41.17 W/m2 = reduced heat by 45.70 %,
OTTV (E) decreased = 64.25W/m2 = reduced heat by 39.39 %, OTTV (S) reduced Down =
67.29W/m2=Reducing heat by 42.49% , OTTV (W) Reducing = 67.1W/m2=Reducing heat by 40.29% Total

average value of heat transfer is reduced by 42%.

Keywords: Building Frame, Electric Power, Air Conditioning Load
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ANITNBNANNTDUTINYDIN IR WIONEIAT (Overall Thermal Transfer Value: OTTV)

OTTVi = (Uw) (1-WWR) (TDeq) + (Uf) (WWR) (AT) + (WWR) (SHGC) (SC) (ESR). (1)

NN NIUWRITUNAUNUUATOUTNHWAIITW(F13TY),2550
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Ta ﬂﬁ OoTTYV, fa Total heat transfer of the wall under consideration, W/m?
Uw fa Total heat transfer coefficient of solid wall, W/m?'C
WWR @a The area of the window is translucent by giving it a aspect ratio. and or of the translucent wall
to the total area of that wall consider
TD,, fia temperature different indoors and outdoors °C
Uf @@ Total heat transfer coefficient of glass or transparent wall, W/m?2.°C
AT @ Temperature difference outside and inside °C
SHGC fa coefficient of solar radiation transmitted through glass translucent wall or transparent wall
W/m?.°C
SC fo shading coefficient of shading devices
ESR @@ the amount of incident sunlight that affects heat transfer through translucent walls and/or opaque
walls, W/m?
3.2d3un19
miﬂ'ﬂEJL“nm’m%'auﬂ&lmu%ﬁ'\immmi( Roof Thermal Transfer Value: RTTV )

RTTVni= (Ur) (1-SRR) ( TDeq) + (Us)(SRR) (AAT) + (SRR) (SHGC) (SC) (ESR) (2)

NN NIUWRITUNAUNUUATOUTNHWAIIT(F137Y),2550

1a El‘ﬁl RTTV, fa Total heat transfer of the considered roof section, W/m?
Ur @@ Total heat transfer coefficient of the roof, W/m?2.°C
SRR @@ The ratio of the area of the translucent roof to the total area of the considered roof.
TDeq fia The temperature difference equivalent between the outside and the inside of the building
including the solar radiation absorption effect of the solid wall, °C
Us fia Total heat transfer coefficient of translucent roof, W/m2.°C
AT de Temperature difference between indoor and outdoor
SHGC @a coefficient Heat from solar radiation transmitted through the translucent roof.
SC @ shading coefficient of shading devices
ESR @8 solar radiation affecting heat transfer or amount of incident sunlight, translucent wall and/or
opaque wall, W/m?
3.3 AMUUWIUY (Density; 0) UAZAMNTDUINUNE (Specific heat; Cp) VaITFAAG
797 1. MIMITANNTaRLAZANUTIUNIUANTa% (RHN: NIUNAINUNAUNUUAZEYING

WRIITU(RINDY), 2550
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{100 189 K P C,
(W.m?°C™) (Kgm™) (Ki.Kg'.°C”)
1 LLDJ%‘%LN%@?LLQHLU&@]?J& 0.198 1860 1.00
2 LNBAUIBNUAMNTI 0.108 720 1.00
3 fa@;agamé’amuaaﬂaﬁ 1.226 1100 1.51
4 | uguiw(Bitumen) 1.298 1100 1.26
5 |83
(n) LLﬁaLLa:mugw%aﬂﬂﬁaULLNquLaﬁﬁéanszLﬁaa 0.807 1760 0.837
() wibslaianuglu 1.154 1600 0.79
6 | Aaunia 1.442 2400 0.92

7 AUNIANIALLIANAWILUUATI G

N) 620 m . .
) Kg/m? 0.160 620 0.84
] m . .
960 Kg/m® 0.303 960 0.84
f g/m . .
1120 Kg/m? 0.346 1120 0.84
(9) 1280 Kg/m® 0.476 1280 0.84
8 URENAAWNIA 1.02 1370 0.92

3.4 ANAMANUAYUANINDDINTDUDIATS

1. fraudszAnsnafiu (Uw)

2. mmmmwaaqmﬁﬂmﬁﬂmm (TDgg)

) @hm’mLmn@mqm‘mgﬁszmnmﬂuamm:myIuawmsﬁm%’umﬁaTﬂs’umn (DT)
. dandszaninsanamainuiauannsifenfiag (SHGC)

. g ENTNIUILAA (Shading coefficient: SC)

D 0 b~ W

. RusdanNadninadanisenamnainuian (Effective Solar Radiation: ESR)

g‘ﬂﬁ 2 LLam’S'aqﬁWﬂiznaumﬂﬁ

AN NIUWRIUNAUNUUATOUTNHNAII W(F1HTY),2550

3.5 amsnun%aqmwmwwamﬁaﬁu

) a &% ' o . .
FUUILANTNIINNUINAINTON (Coefficient of heat transfer %30 U)
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Q=U A AT (3)

Wl Q= dnsnemANTausIw (wim?°C)

U = audszandnisdrsimeinuian

A = Aufivsnuafiinissuuasuaa (m?)

AT = dranwdsgunniiifisuinszwitenisuanuaznioluanans (°C)

I W AAINMIEBINANNTaNIINVE981015 SsaudImIswameanidu 2 §au teldazaan
AONNTRNABAAT QD AINITENULNAMNTOUIINVBINTI (OTTV) LAZAINITANULNANNTOUITINVDIRAIAN
(RTTV) wazidlatihsgasdnunsnnuiezldidudmsmomanuousinvesonsnanue lagnsisuassit
AIMIANIUANIL(OTTV) wazvilwanizanmsnesdmnnnn

1.61MTNBNANUTOUTINVDINGS (OTTV)
MIWIBRIATNITANNAMINTOUITINTBING 2UaUTNNLITDI AD FIUVDINKIDIANINIRNG

[ & o A2 A 3 1 ) )} A v ] v A v a o [l v
VLN'J’]"i]ZL‘L]%N%\Wﬁ_I‘WiﬂN%\‘JIﬂ‘NLLaJ LT maaﬂixg}mawmmaﬁmluﬂaguuwam%u@l‘mmmwm’]ﬂ%mmad

FANMIENLNANNTOUTINVDINII BININNTT 45 W/mANMTENEmnANNTOUTINVBINEI AuIsbaann

OTTV, = U, . (1-WWR) . Td,,+U, . WWR . AT+SC . WWR .SF  (4)

. o4 .
Wa A, = NUNNBIEIUN 1 ( m?)
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A,.OTTV,+A,.OTTV,+ ....... +A, . OTTV,
oTTV,,, = 5)

[ 1 o A a
3.6 Lﬂﬂiﬂﬂaﬂa%ﬂ’liﬁﬂﬁ’lﬂ’l’aﬂﬂ

ATNN 2.@1’13’1\m'ﬁu°'uﬁn°1]"a§ari auNIAN®1¥N I8

Type of building office OTTV (Wim)
N E S w
ESR 100.50 150.04 170.20 160.98
TDeq 5.40 11.90 12.65 12.90
OTTV (W/m?) 75.83 106.02 117.02 112.38

OTTV; = (Uy) (1-WWR) TD,.+ (Up) (WWR)'T + (WWR) (SHGC) (SC) (ESR)
OTTVj(N) = (2.297) (1-0.714) 5.40 + (5.764) (0.714) 5 + (0.714) (0.73) (1) ( 100.50) = 75.83
OTTVj (E) = (2.297) (1-0.714) 11.90 + (5.764) (0.714) 5 + (0.714) (0.73) (1) (150.04) = 106.02
OTTVj (S )= (2.297) (1-0.714) 12.65 + (5.764) (0.714) 5 + (0.714) (0.73) (1) (170.20) =117.02
OTTVj (W) = (2.297) (1-0.714) 12.90 + (5.764) (0.714) 5+ (0.714) (0.73) (1) (160.98) = 112.38

o o v @ o a IS o 'Y P
3.7 ﬂ']ﬂ%ﬂﬂ“llaﬁaﬁaﬂﬂ']ﬂ'lilﬂa UL WBHBINUUAZHRIATNL

A v & o o o A o = o =
13N 3.@]73’]\‘]ﬂfliuuﬂﬂmaaaﬁﬂﬂﬂqﬂ'ﬁl,ﬂﬁUuLﬂuNuﬁﬂULLazﬁﬂﬂﬂqﬂﬂ

Type of building office OTTV (W/m?) Standard criteria according to law OTTV < 50
N E S w

ESR 50.00 60.55 72.33 65.20

TDeq 1.5 3.83 6.55 7.44
OTTV (W/m?) 34.665 41.77 49.73 45.28

OTTV; = (Uy) (1-WWR) TDgg + (Ug) (WWR) 'T + (WWR) (SHGC) (SC) (ESR)

OTTV; (N) = (0.50) (1-0.714) 1.50 + (0.65 (0.714) 5 + (0.714) (0.90) (1) (50.00) = 34.665

OTTV; (E) = (0.50) (1-0.714) 3.83 + (0.65) (0.714) 5 + (0.714) (0.90) (1) (60.55) = 41.77

OTTV; (S) = (0.50) (1-0.714) 6.55 + (0.65) (0.714)5 + (0.714) (0.90) (1) (72.33) = 49.73

OTTV; (W) = (0.50) (1-0.714) 7.44 + (0.65) (0.714) 5 + (0.714) (0.90) (1) (65.20) = 45.28

3.8 AUSIUNEUNRLATHAINITNINDY

AN19N 4.0 N0UTHU B U ULAZHAINTYINADE
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. . . 2
Type of building office Standard criteria according to law OTTV (W/m*?)
N E S W
Before OTTV (W/m?) 75.83 106.02 117.02 112.38
After OTTV (W/m?) 34.665 477 49.73 45.28
Decrease in OTTV (W/m?) 4117 64.25 67.29 67.1

3.9 AN msvfmmg'mﬁngwm HNIRUA

M7 50N ITNaIUNNgRNBTAUA

Standard criteria according to law

Standard criteria according to law

Type building
OTTV (W/m? of the exterior wall) RTTV (W/m? of building roofs)
Office 0-OTTVS<50 O-RTTV <15
Department store / S-OTTVS40 S-RTTVS12
community building
Hotel, Hospital, H-OTTV<30 H-RTTV<10

Condominium

3.10 Wizuifiaunuidenuinamianasgruingunana ik

@TIN 6. INMILTELABUALIN M aIUNN R BT IAUe

Type of building office OTTV(W/m?) Standard criteria according to law OTTV<50
N E S w
Before OTTV (W/m”) 75.83 106.02 117.02 112.38
After OTTV (W/m?) 34.665 41.77 49.73 45.28
Decrease in OTTV (W/m?) 41.17 64.25 67.29 67.1

4.HANIANBN

nnmaIsuifisuannen i e MldiAwid OTTV (Wim?) dimssaasmnfiandnyiadrilinanas

Tunwsnluwanasdainauiuwinisnazaadi anoan Wi lauinat

any197 7 nadeanuuulinitanazanynd1u100%a: lisansarwnasiunasguanungnans I
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o OTTV(W/m?) law
Type building
, 219.7 X 168.4 X 140.5 X 133.8 X 106.8 X <50
Office
Department store| 163.8 X 127.5 X 107.8 X 99.7 X 79.5 X <40
/ community
building
Hotel, Hospital, | 100.6 X 78.2 X 66.0 X 61.3 X 48.9 X <30
Condominium

H A a A N N 1
@131 8.nIMLIY L‘Y]EI‘]_IT']’]ivL;J FINIDNTULN RL‘VTN'] (ﬂig’]%LLﬁzﬂ?iN'}%LﬂmGﬁN'} AIFIUAUNHANNY

. RTTV(W/m?) law
Type building
, 64.8 X 23.6 X 5.9 4 <15
Office
Department store / community 65.6 X 24.0 X 6 4.1 <12
building
Hotel, Hospital, Condominium 39.3 X 145 X 3.6 25 <10

¢ 1 U
5. Uszlaaiianadnezlasy
1ldd@nmTiensdinudayauazguanif@iBgunmuwiaayuesizgniauainis

25Lﬂ‘51:1§LﬁU°ﬁa§aw@aadLLa:ﬁwLm“ﬁagamlf*ﬁﬂsﬂmﬁﬁiammim:‘lﬁ

3. ﬁﬂmiﬁﬂmlmm‘”uﬁagaﬁﬁ'ueﬁaum”u@iavlﬂvlﬁ

6. a3lunzUaIaEDULKE
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OTTV(W/m?) %é’dmﬂﬂ%'uﬂ;amﬂﬂnauﬁuvl,ﬂm”'s TznmdstaussgumMIvseafasimualiasiinonny
ansdrlumaiutoyauazmsdmisunnzlnuiinaliidr ld@nmlasddedianedunauaztoya
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