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Library is the essential place that provides knowledge for people. Currently, library is Just the place

for reading, borrowing and reluming the bogks aarcher thinks that this library can be improved by

. lgpic aboul Information Encyclopedia Library

. A is to study needs of local community

library, factor in term of comforl (hglantBnce (efficieney. gl library, analysis of factors and needs to

applying design and this concept =--=-‘
Model for Design Innovation, Na

determine vanables that create s 0 and construction of library in terms of
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energy saving, usage efficie
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influence design of efficient libg : A factors in building design and needs
of local libraries will be analyzed g and building library model.

The research shows that des be I3 srmed to innovalion is aboul selecting

building surface with heal-resistant cap= iy using om soil, designing window to efficiently use
natural light, initialing design to ‘erales TevEiiL ary, and facilitating management without
increasing problems to 1he sg The desian innevatisn inctuds Soyl utilization innovation, smart light

L

utilization to create pmﬁl BT ding shape design, construction
I

methods and techniques, material selection. u

Public library d ign that frﬂ #lpplms innovétibns created from this research can build optimum

gwﬁw %‘,’q’ﬂﬁ system, brighiness level is

sufficient based on s ard no excess light. By comparing with libranes built by commen construction
A

systems, t’a ﬁwnﬁm ﬂm G]oﬂﬂem per usage area,
7 times fasteq construction time than commo ms, less fime more revenue

generated. Library can be sustainably managed with usage efficiency and energy-saving capability that

condition, average

satisfy local needs and should be promoted as model to build quality public library in other places.
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2.2 NOHPAUANNALIE WASITTUNTTNNLNLITRINLNITRDNUULNDIAYA LIS
UszAnsniwmunisldau
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fagayatiun1seeInAuAi AN Hanns Haaingrlunisenumide tdadundnuessia

a1AstiasaynazaNngn iulieteiltlsrdninniiulsznaullsay
- ANNFANSAUUUNITINGLUNNY (thermal Comfort)

- ANALNEN AR LAz HLaaddNaimNnzaNnaLive (Visual and
Lighting Comfort)
ndl 1 v a F% 1 = o= ‘NI Y v v
Wadenaliiiianisnssausan segnn el anuautanie aunelanlidinliaes

81AN3
2.2.1 AMNSANTRUMLIINNALUNNE (thermal Comfort)
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anauvizanuAtt U (ASHRAE, 2001; quys Yrlay13nns, 2542) aAN1s0AILAN

2ap® o

AN

Tnsaninuandan vive Feflsziudiuannia wialvilinuiauinela uazlaniazh

o a9y o A - —=
ABNNITLTEUT BIUNUNAD S L

AoutlsnHyafaA N aNTe NI TaNdnans 1t pn Nyl (Fanger,  1970;

Olgyay, 1973; qun3 Ligegannas; 2642) tsenat ttifns
- ArunNaNne (air temperature)

- . ANANTRANNNS, (relatives humidity). ¥Taa NALaa49 et lua1nn

(watervapour'pressure in ambient-air)

a

- gang A Lo Inggam (mean radianttempesature; MRT) 172

U

N12LETARNNANNLIAABN (radiation)
- AYNBIAN (air velocity) 138n19LAARK 1M IB9R1NNA (air movement)

d’l v A ! ol ' | dly 4 = !
- @einnaanld (Clo-value) #saAA NI URUILIBLARENAIN 4

(thermal resistance of the cloth)

- ARTINNRIHAYNAIIUTUINNNY (metabolism rates) UTRIALITA

a .o = a 2 ] .
nanggd (activity level) 78 NN3eaRAINNSaUININeN"E (heat production

1o

in the body) IuasliunansIu

u
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2NMA ANNTURNANS gIuDARaeEalagsan ANNEIAN ek aaNld ans

NITLNAYNAINULUSINTE (QUNT ULYeYIBNNg, 2542; 2)

gLanraan1nzaungatNnnnuua lftaanisldunugil Tulalaawsn
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WEAINIATIINTRITEALUNTTARIANS LU U UL LNs U TRILARE

Nangs« (Illuminating Engineering Society of North America [IESNA], 2000)

lllumination
Activity

foot candles
Public areas with dark surroundings 2-5
Simple orientation for short visits 5-10
Working areas where visual tasks are anlyoccasionally performed 10-15
Warehouses, Homes, Theaters, Archives 15
Easy Office Work, Classes . 4 25
Normal Office Work, PC Work, Study Library, Groceries, Show Rooms,
Laboratories J. >0
Supermarkets, Mechanigal \{Norksho'b‘s, ijlce Landscapes 75
Normal Drawing Work, Deta;ileél Mébhanic%l Workshops, Operation
Theatres g J b
Detailed Drawing Work, Very Detaifed Mecﬁgﬁig@l Works 150 - 200
Performance of visual tasks of _quy cﬁ_ontrast %‘;\{qry small size for
prolonged periods c_Jf;t_ime i i 4 200 - 500
(Operation of Machin;r_y) x—
Performance of very prolonged and exacting visual

500 - 1000
tasks (Watchmaking, Quality Gontrel)
Performance ofiVery special visual tasks of extremely low contrast and
small size 1000 - 2000
(Microelectronic Assembly)

FLALNNIABIATNAYARBINITAIANABIAI1 500 AN 1Ta 50 WALALLAS
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BNNUANAT 19T BILAIN ANAILILN WA (Working plane) azsnnusetios

LR ILNNANNIENLVBIUAILINIZWILUU ) INTeinALduAsaINALszUY Aolatesean

a

AINNAINARAZULINNEUAUAIA NI NIBILBEUUUAIATNLUIZ WL (AUNT YrytynD

N7, 2541)

Fc =1*cos @

FC  Aa ANANN I Naa9IBaN L a9dI 9Tz L 1991
(lurnination) Taeamogilu WauAwAa (Foot candle)
- W L das ,
AR 3NARLIANE NN AN 72T LN 19 (Intensity)

-

ﬁmiqmﬂu hALLAAAa.(candella)

0 AD  aaeNnagniaE Ay (Incident Angle)

WA 22 uAAAILUS NI UNITATUIMATANMNITNUEILUSEUIL (FUNT YuayE
n19, 2541)

. A o ' dl =

AMALNENNANERAN (Visual Comfort) AB S2AULANAINTINGR AYINLLTEL
FINNTD IRAINDNAL THIBALLAI N WA A AV I AR lUTiasa AR A LI tIEiaNIS
{ v A A al =
aunlsdaNUsean s

nMzANELARYAI AR (Direct discomfort glare) IAAINNIINUAIATIIANIN
Al lunisaaniuaonuadnaisenndtvesuasluyuues yuneaiuyueniedn
2eInTsHestisinfazdisin lfaramaunsoaaniuaui lfunau (quns yoyaasnis,

2541)
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Angle = 90°, Aver. = 1000 FL

Angle = 45° | Aver. = 750 FL
(Max. = 2250 FL)

Angle = 25°, Aver. = 375 FL
(Max. = 1125 FL)

SELAURILA

Angle = 0%- 5% Aver. = 170 FL
(Max. = 495 FL)

A A 2-3  waneszauA A lagmaansulalugaianas (Angle of degrees) #

WANANNW(AUNT UeYey1aans,[2541)

o s o | , o

AuanalurenslnadssdnnuedpIladie (average  luminance) NanemN
aanFuld widseflunpuaniiiin (oot Lamberts) Bataanuanaiilunisdszanninis lunns
Uszgnsie laufiaefiatsainifadausnfanan o anuanatiaznis  (4uns Yoynsnag,

2541)

o~ v a ' v = % a a [ 1%
2.3 NORHAIWNALANITRANLLL WazNads1NaIAITINaLIdULssANEN WA NS LT
U wazdssneannaInY

HesaspansnsnizatsaziiluaiaaNlsendandanu Wesannilueiaanansne

1
7

4 o ] dl 4 & dl 1 Qs o ¥

‘VIﬁ]‘ﬂ\ﬂ‘ﬁﬂ'ﬂ"ﬁ"ﬂ’]ﬂ@qﬂ’Z\i’luﬂ@”lﬂﬂl‘ﬂ\‘]ﬁﬂ‘ﬁu sn\‘lmL‘]JummarMuﬂa*:wmwmmuumummn%
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q o

'
A A

ATINNTANUINAENHavaUaTNEHaEN9A dena Tean1azthananielueaiaselinigld

a

v i
NUUANABNIIEN N9FUATY FavaluaninzanNTUIMNNZaN N19eanwuLeIANglTian
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rnnunslindsnuaessyuulivanniAluad iu UBnnmasn1sznisinauifiu

dl a J A o a 1% A a v d! o [
Vﬂﬂﬁ@qﬂﬂq?ﬂqinwﬁﬁqﬂiﬂﬂﬂﬂﬂﬂﬁ@@qﬂﬂﬂmunLNiﬂﬂﬂ@quﬁlN 1PEN19ZNINIANLEL

o

ANNNINAUILAAINANNIT (QUNT YEYtyIBNIg uay 2940w Y9tuInig, 2551) A3l

E=U*S/A*AT*1/COP

' % 1

= = Bunas w14 luntmaanuifivsanuin 1 aasaaaannng

o

(energy/area) viaeiiAAdsan1319WAT (W/m?)

o

U = AedusadAiduilscansnaiaasimaanuiauneilaanainns nise
HludneisamnT77915 519610 ALINUANE 99 WU H 1 ANALTALT A

(W/m2'°C)

£y W
A Aa

SIA = dndai(ratio) Sevidleiuiinaulaananans (surface) safunlians
(usablefred) £ f4 = 28
AT = ﬂ‘wmmLmnﬁmimd?qqmugﬁmmmmmm‘wmeéi@mmﬂu@ﬂ
a1nTsuaga N e AN lwan A wisedluesraaimas (°C)
COP = #ana1as@nananaedwsasilfuainia unanAI9n Coefficient of
ek XK .-" N i o & ayy
performance™ = “Hi1a N4 8RN 4 IUITUINNANUAN T UN LN

\msasiiuaanas (energy ottput) ;;i@wﬁmuiw%m% (energy input)

anaNNIAEFIR RN SANNASEaTREARE s 1N 3vinAHiu Fe
[ % -d dl = 3 1 o Q- Qr ' &Y
- Jagulannanans Geasdnase A dulse@nsnistnamanaen (U)
N A z
- 7Uns9demg  Gaaringsiainnian1e4e1a191I (S/A)
- AANNWI NGB TNAZH NABI AN AINAWANE WA N8R U BN A
FEUINHRTIIARIA T UTRiAn (AT)

- HarAniningenesealiuanne @op)

WIzariuniraaniuuanAfs iR FN N A WA AlE N s AauLsiu

v :: P4
UDLIEUITH BN

L
a 1

- anpaAdNLlsrAnBnistnamannsauraaanaians lasnisiaandan
A
\wWaenanas
o . P Aa & y A e
- andndau (ratio) seMINeNUNELLaaNa1ANT (surface) FiaNWn ldant

(usable area) InginnsaanuLLIAaNgLUNII@IAS
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- AAAIAYIHIANGNIEUINGUN)HBINIATBIANINIIARBNNNLLEN
a1ANTuazgUnRaNIANTL luaAsIneNslgausaan nwIndan i
fiuaa Tnanstgausiaaninuandanliifuag

QI =) =) i&l o
- NN AN BN NLRILATRILTURINA
2.3.1 msdanldianilaanainis

Waane1ANs vee TAARNTINAIEUANTBIEIAT AAUNAIAIALIATUBNENE

AYNFAUAINANDTINLE ABIAINNARNIEY TeazTdenataansesanslEnaswlussuy

o

UFuannia ieaduauliinislusarnsag lvanansinauny Tnadanazinmuantifnges

v
ANtaDesasallil
-

- ﬁmﬁ’mmumm?@uqq (Thermal-Resistance value (R-Value) e
FnuuaTn e elAN 1838 RAINEnTRIRAR NN EuaNIdNNgN e Ty
' i
- it ngfedaniied ligleadnaas (thermal mass)

o o = e Y o @ &
- ﬂ‘ﬂ\‘]ﬂuﬂq?LLV]?ﬂeﬂNﬁqqﬂjuﬂqﬂu@ﬂm’]@j@’]ﬂ’]? 18Py LLNﬂﬂLﬂUﬂQ']N?Ju

'
I o o

- HAndulsz@ndn1rdagmeatnFey(U-value) 7
d} o 1 dg/ = 9: o =6 v o nl/ | Aa
Tennadillnaairazidasanludannldiuialy i feggaiuyu
l .
PAUNTA @4 4
y : - 3 'h- i’]..'ll ¥ [ 4 L4 a 1
A9197 2-3  WAAIANANLSTTRNEAISHENAI NS D ULDITRANUITUARIN ) (QUNT

| el

YEEUNanng, 2547)

— g

v T LG o K
L ey ANANL5zANE
TUAIRANUI AHUUT [WIUUN / MISIUNAS| NISANENAINT DY
LHMS) (Alansy) (U-Value) (Btu/h.ft2 °F)
(1) nisauaudiagy wall
panel 0:20 15.00 0.03
(2) HUITLLURUIUNUAINN
a1 nauan EIFS 0.10 22.32 0.05
(3) HuAlNNARUNTH 0.10 60.00 0.19
(4) nualNNARUNS R 0.20 120.00 0.09
(5) nuanaadguan Uy 0.10 200.00 0.56
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Properties

U-value
(Btu/h ft? OF)

R 24.92
AN 244 lBauiaudndlds sananas ons \ fau (U-value) UR90I9NL 3
4im TaRUa95T UL LB UAILGag1l wall -:\ a1l T uneaaa1Asg

(41N Yeysynanns, 254

paanuaraansitfagunIn

8T EMANNERULAANNTY
il

T
AuilIneningins

- Nuﬁﬂﬂqiuﬂﬂiﬁﬂ”ﬁuﬂ’ﬂﬂﬁ‘%

BRI clatT¥ Ve T
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- NUNTU AUATNEEE
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neTuananslitias Gaduilymdrdysanislindsnuinariupudsneiaunisluannng

o

o & o ~ Y o Ry o R R oa ~
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- ANANLTZANEN1IO LN ANNTR AN
- ANANL9ZANEN13LAR (SC; shading co-efficient) A1
- ANNN9ABAEINUIBILAIETINTRA (LT; Light Transmission) g4

- ARTAIUABIATNNTE DI LU RILAIFDANANLTZANTNTLILA R

Properties

le f' f-’:«-r-

0.30

U-value(summer)

(Btu/h ft2 OF) | —*«"‘*“"i" ' -
sf e— R 0.45
LIT= ~ 096 = 1.40
sTC |- 29 30 5 34
i L= o/
emporaurt miﬁzm NNy
UV Transmittance O 02 — 0.005

e AN my TR ETTa (T

stoptﬂunimnwmm ﬂunuﬂmwnummﬁsﬂu%’ummﬂivmﬁiwﬂmnwaﬂ (9998

Aaduny, 2550)
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The Solar Spectrum
UV=3%, VIS=44%, IR=53%
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2
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*

0

WHUQAT 2-2 WAIUAINUS Loy nNATesEnau A uasinaufiuld (vis)
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Uszindlnzazdasilasiusia UV anli VIS druidnanluanais
oiann (quns Yoyay Bis2sa
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Surface area/net area ratio
9

2 8.7

g Complex form

. l///(z Cube

i Cylinder
3 ]
2 .

i 2 14"
1 r———X 10

0.92

0
1Floor

& 2Eloors— 3E100Fs—AFI00, Gois -~ 5Floors  6Floors
- -
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nnsUlgausieanIwuanian (micro-climate  modification) 1iLfiy JuuanNIs
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2.3.3.2 nslssTamiannigngu s

a
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a a
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