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4 r 4 a 4  n'i n~nal  Conductance n~om~ini'~fiiu~nn~iui~~di~?'nqnu^~n~~ns~ndsznou 
A:. 

iiudiin?iunu~riind l u n d ~ n ~ ~ a ~ r n l u n u  noiiu?uriiiy (BTU) oio4?tu~dtiiamPiiu 

?'nqdiidud i RI~ IQ~~VI  lirPopprngû n~nQ 1 o~nditsuPne6' 

4 u fil T h d  Conductivity f l ~ ~ ~ f l ~ l l ~ l ~ l ~ ~ ? l ~ ~ ~ ~  ~ j l ~ ~ f f ~ % i ? R ~ d Q d ~ ? l ~ ~ ~ l  
42'. 4 - J  A ndg ~und.~nJn~~?ni 1ununo/iu~uriftyoi~~~tu~d~iutn~iuin~nuwun 1 olnwrjm 

. * 
n21unui 1 i?? ~ir'opangu'nmn~ 1 o~nirh~~wv?lsv? 

2 fl~nlsfllan?lu#ouuo~?'nqu:~uo~n'u Thermal Conductance ~~nzfl?lunulllw'uuoQ 

5nq ?'ik~iifi~n~sriinnufou~iu:d~~iun~~ui~uo~nui1Aw'ou~~a:3iinii?'nqdiin~~i~ 

n?iufowqq du tan: ni~d~diunnufbuoonui~~niuuon8~::iidiui~1iuin~1nz~~~6~~ 
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0.00' ~ 0 * 9 l r o n n ?  

0 KK, low 1500 mx, 3WO 

uwugu'd 2-1 ~~n~~n~iuciuwUu~o~nis~~n~iu~o~?'nq~~n::~~iunui~~w'uuo~?'n~ 
i nul: Narenda K. Ban~al, Gcrd Haurn and Gmot Minke. . . 

Matural. 1994, p38 

' Stein and Reynolds, . m ' ' ,(New York Jon wily 

&Son, Inc).P131 
" " . c; ' qunz 4qql~flll. zff.flx.. d7wllr:nuRnnsrlu. ( ~ u w n ~ m  I . nlqtnrn: dninw'u61lH'qqmnqnzd 

un?inu~tYu 2252). nHG1221 
I Katherine PanchyK, Solar, (New York Van Nostrand Rcinhold Company Inc.. 1984) 



J -1 - QolnQu'~auo~?irqlu'1iuuo~n'uPo1nOu~~nmoinnia~iii~anaiufouin'i6u ttvio:: 

1 A uun'un?iuui?nnu (Wavelength) nfon?iuiuoqi4a (Frequency) uoq?qaA?u hinf ln~oq 
.I Y d d 1  nmanao?~cloa~u4~un~iuta~nuun'un~iuuian~uItn::naiuo'uo~i~d tutntlndirn~iut~~ 

P " i  qq?~nioiigtungDqq ordnadbourj~nnufou~iinaiuui~nnudun~m~~n::iin~iud~~ 

v6 

n~iunui~nlun1sdn~d6ounioni1niun~iufuuuo~?~q (Emissitivity) tfIudii1~ 
1 Iuni~~mnaiumuianuo~n~iauo~~nq1unianiuiniufou 1i!r~l6iiun?iufuudinu"~ 

A d #  r ~ u n i o ~ l u i a ~  0.00 iiO1ri~iui~nmuSjanaiufou1i1nu 0 ~ 8 4  1.00 iioDnia~d?ui)luO'~si 

qqm d~?ic9~or~~ani~niui~~n~iuf~u~~uud1A~i~ni~im~di (slack body) iQolnQiisii~ 
1 

q n' iuo~nirniur j~n~iufouuo~wu~~~:: i in ' i~n' in 'un'~ni~~~~un~iufoumiun~uo~ 

~noa'nod (Kirchoffs Law) ' 

%uller Moore, c, (Singapore: Mcgraw-Hill Book 

Co.. 19931, p.15. 
1 Fuller Moore, E n v i r o n m c n t a l ~  . . .  

(Singapore: Mcgraw-Hill Book 

Co., 1993). p.15. 



A -  1 4.. nirwin~~uZbu~~unrzu~uniro'iumn~~ufo~n~n~)~unw~~oavoe~~ad~urj.niiu 
1 A 4 

uoa'lnn lbiltri voa~un~llnziii~ nia~1n~1uS10~1n~u~~1nnia1nno~nuoa~0a1nn YiinUYi 
d C - 1  ~ri5u~~nniarz~ii~ii~uoa11uauu nirwin~iufouoz~nmuui~un'uniariin~iufou~umnz 

d 2.7 
niaudrjfin-~iufou mrci1u~~n~iufoutr~iiauo~t1uanu~o1~1~u'oiian'u uoalnndlnn 

d 4- 1 diurTuiinuoattuanuQo1nDu'~aazun~iIn'fo~~~1~~nazu~unirniaIj~~~iufo~~~nzni~ 
0 "  1 tn5ann?iufou n~iuf~uG.rnrii~oz~n~~wiln'n'uri~u~u q vo.ruoa!nntmdiunazu?u 

m~~in?iufou~~nznirwfiun'u (Physical mixing) V O ~ U O ~ I H ~ ?  t d ~ u ~ ~ ~ ~ n ~ n n ~ i ~ u ~ m ~ t u  
d 2. uoatruanuQanQu'A~nii n~iufou~z~no'ium~nn~a1H'n'uuoa11~.r tm~nrz~~unirnirii 

9.s 1 n~iufbu~mzm~~~wra~n~iufou 

~ o r r ~ n d i a ~ o ~ n i ~ r i i n ~ ~ u f ~ ~ ~ ~ n z n i ~ ~ ~ n ~ i u f o ~ i ; n ' o ~ w ' m u ~ a t u ~ n ~ n d i i n ~ ~  

tnioud lunrzu~un1r~inaiuf0u1u~n~n!liGnia1n~0~~1~d111nria ~~ojozriiumnwSa.riu 

n?iu30uln'rututnqn6!u 7 t~unir~ufi:~~ounio'~~uoio~u'oan'uIll diniunnwin?iu 
A A 4  fouw~~aiun~iufouo~Onci~~~n~H'n'utu~ntlndu 1 1slunirmnnounmllnuuh11nriauo.r 

~utnqnvoauoalnnC/~Su~~nni.r~doW~un~iufou ~ ~ o c i i a n ~ r n i n ~ i u ~ o u ~ w u ' I ~ k ~ I ~ ~  

(Natural Convection) !&miti ~ ~ ~ ~ ~ ~ ~ ? u u u ~ ~ ~ I ~ ~ u ~ ~ u ~ w H ' o ~  l ~ ~ 0 1 ~ 1 U ~ # i ' y R ? l ~ f 0 ~  
A 48 1 tumqnuoaiiwarm~~n~a~nnounni.roinn'~uinuu ia~ilH'n~iunu111u'u4uouoininn~n~ 

o i n i ~ d Q o 1 n ~ ~ ~ i a z ' l n n ~ ~ i ' 1 ~ ~ ~ n u d o i n i n i  ~mzrdo.rsanirwin?iufou 
A 1 uun'ytrr.rl~uo'?a~ua~nn ~~u~nn1anir1n~ouduoaoin1nd~~o1n~u'~ani1~a!nnuu 

bi1uuutfflJo 



d?u~najvru'uu~#iiii 'Time Lag' t inuii i~ 'Thermal Time Lag' ~un?iunuiu~~~a 
P 2 nir d~nuiun'~ sruzi~nidn~~uSbu~nn~uno~n#~udf~uniild~~~~udduniiuo~~G~nfo 

P i 2 n&nil)inls n s ~ ~ ? ~ n 1 ~ ~ n n o ~ n v 0 ~ n ? 1 ~ f ~ ~ ~ ~ n r i 1 a o 1 ~ i n ' ~ u ~ r i i ~ 1 o o n 1 d 0 ~ ~ i ~ ~ w n i d 0 ~  

u1a1n5nn'nnvo~u?nnisiinrn-Jiuqn~1ufouvo~wW'~ 1~u~ald8in?u~ujrio5~aw~u 

nu? 4 i a  na~urirkiAYJnlii~o~ouiuo'~ 4 $ 3 1 ~ ~  ~ u n u ~ ~ n ~ i u i ~ ~ ~ ~ u # o ~ d ~ n ' ~ v ~ n ~ ~ ~ n w " ~  

uomujkioql~i'r?n~u~u 4 ~ a l u ~ n i 1 o r 1 n ~ ~ u 6 ~ 1 d ~ n # 1 ~ n u " ~ v o ~ ~ ~ ~ ~  



ni~rd~uu~duo~~iluoininluSn~~1r~i~qariiwn~ooia1d~uurrda~wS~~iun?iu 

fauluoiniff w~~~iu' luniadfi i~H'J' i id~uu~wn~~~~unii  n?lu~ouil~wlr (Sensible Heat) 
i r~arruorii~n~n1aa:~n~ar14~S~~iun~iu~0u1~nia1d~uuno1~ra1nuo~~nn~1~~n"1'11tmu 

gwn~u'nqrZu Guniinqiufauttdq (Latent   eat) 

ru'oiiid&unoiu:l~uld oinidpernQ~piw~irn~iuniuiao1unia?ulo\i'i13 

It;g~q~ludiuiwiifim ~i13uniiiim~~~m~1rd~oini~!~n~uiaoiu!odi!~i~u'on imrnia 

ioiniu1rjn~uiaoiu~oii16nriuniiniaiu6q (saturation) iin:q~d!ori;i~nani~o~~u 

oinin~ud~uiolu~q~~QwnOiinu'~q~unil qmiuk (Saturated Point) 

4 !oiidiinanodluoinimii1H'oininin'Rn~iuFI'u1oij'i (vapor Pressure) iuooiniufu 

'IoJ'iaudqPfi$u~ (Saturated Point) f ior~n?iu~uq~q~ ibn:ainnia8~1n~nmno.r1~1~~ 

qanriwuii 1uu~noinindiriin'woinlnn'~~81n~u'~~azniuiaoua~~~oii~~d~uio1uin 

n i i f iu iw1o&' luoin~i rQ~nQi i~~ni i9  

9 Olin. H.B., Schmidt, J.L., and h i s ,  W . H , p  . . 
(6* cd. 

New Yak:  Van NosTmd Reinhold, 1995), P 458. 



1: n?iuarniuirao~uiu'I~nn~~%nir ibu n?iudu;rl~u~rd (Absolute Humidity) 

n3lu&c~U~?li (Relative Humidity) QolHQij9Ri1fh (Dew Point Temperature) H ~ Q  fl?lunR 

10d1 (vapor ~ U I C )  LW~U 

' i oimnrlrrnou6?~$1'11viiaq r?uiL'Io\ii npolngik q oimdii!o&didun"iv 

~nrrwnuo~luoziin~iun~~~ni~~n'flvo~oininin^~vinn~iunm~o~n*iv imrlo& (Vapor 

~~ssure)'~nri?u~Su stnhnrnn &Pa) nirciiu?olni~inaiunRloli;~~lgu?~'unru~~ 
I 

4uuinui lmuiiq~rmrciiu~olR"aii 

I0 Lstibwk and Carmody, . . . . 
. . Commeccial,(Nnv Yo& Van Noshand Reinhold,l993), pl 



u 
n?iu&11$3on?1unui1~4u nfo &n~nvo.~~oI l i  rniudn~l#?'~iiSu nfudo 1 gn 

uint;Lum~ nfo msudo I pnui~n'drn" 

n~iuAi ida  = [IO~JR water Vapourl T gm m" 

rRu;i a = n?iudtm$ 

e = n?iun~~o& 

R = ~ln*.ll.lm~~904~Dlfl 

T = ~tunJJuP 

t 
R) ~%JIBIR?IU'IIU (Moisture Content or Humidity Ratio) 

4 "  
Y u Y 

noorn~iri~urznii~n?iunui~~riu nf0riinWYn~o~1oIlioioriin~n~inin11~~'~ n30 
A 8 . S  J oioor~un~nodi4nu~?iom~id?unnurw(~umidity Ratio) i jn l j?ut~u?hf l~vio~~nniu  

N ~ D  n~do2i ' lnn?uil~311~fl~iun::1~u~~unir~~~iu 

R = 623 e( in gram of water vapour) / Pd (Kilogram of dry air)" 

1 R - 6rnzid?un?iudijnri~ut9uiilnn?uvo~lolf~pioiilnn?uuo~oininiid~ 
# 

e = n?iunmlorii 

~d = n~iun~uoqoinimrdq (pd = P-C) 
i 

P ~~n~iun~~uiUUo~uzsuininuirn~~iun~z~ui;in::inijnlj~ui~uuii (bar) iiiilrii 
riu 1.01325 u i i  I R U ~  1 uiiiiiitriifiu 100 iilndinmn 

II q?fium' iiniuu. (nl~mwq: dnidu~qmn.rnr&niinuiiu, 2539). ndwz 
12 qgui iirnvu. -. (nlunni: di4'nbn'qmnan~duuiinnriu, zag), nd143 

13 qTu3um' iiniuu. &h&m. (nl~mwl: dninn'u~~mtn~or'uniinu~n'u, 2539). ~6143 



J) n?iudiimiz (Specific Humidity) 

I I) * i r  1 -  

nnumiimisn'o 6maid~uaznii~n~iu~ui11du nioJinu'nuo~'loJinuo~u 
I I) 

oinimuz~utfiuyn'u~inu'nvo.Ioini~ (31nGnoinin1r~~a~un'uJ1nGnlohuoin1~) 

~n18gu n~uuoJloiido 1 a~nnt'uuoaoinidu nto 1nauuo~'loJ;Pio 1 dou6ua~oinin 
d 3 I 

d i ' l o ~ l u o i n i d u i n u w r i i n ~ i u ~ ~ d i ~ ~ ~ z ~ ~ z i i u ~ n u u  ~mzdi'loiiluoinidoua~ ni 
I d 

naiuhii~wiznoznmnq 

0 )  n?lu&n'Un(~eltive Humidity) 

I I mno~znuuo~diuituna1u~1uoini~si0riin~1um~uw'na' rliwrno7~al4t41lo 
d l~i iuuu oinniwfi 2.2 - 2.4 nuuSl$ u?m 3 u~~dniul~uas~ainindiu1o1 1000 doud ii 

I) 

Qol~4~~~~fiuiUd 57 O J ~ I A ~ I ' I W ~ B O ~  ~ R U ~ ~ U ~ ~ ? ~ ~ ~ ~ ~ I ~ I ~ ~ ~ ~ O I ~ ~ ~  dl n~o~oi iu iu  

14ioon'l# rmziQo~ngii 57 o.mmvh~auld oinirr iooo iloui niunoiunaiudU.rrlR~~ 

rlazuitu l o  dou6 

2 - U?R A iin~lud11nzn~1u&n'uw'na't~u~6 ~waiz l i i in~iumluoini~a~~nu 
I - urn B rSun?iuruna'ld 3 dou61ulduo~numi;IluuuziUdQunOu'~vii~~u 

n?luiu~uuaRii*lgu 0.003 dow6 Piooinin iooo dou6 ~uvtuziiinaiu& 
d d  d riuGnnn'rfiu 30 I~O~L'IIUDI 

I4 Lstiburek and Carmody, 4 . . . . 
. . C0mmCrCial (New York: Van Noshand Reinhold, 1993). PI. 



TEMP (OF) 

Moisture holding capacity 
0f1000#airat57~F=lO# 

Abudute humldity = 0 
(0 1  1000) 

Relative humidity = 0 % 
(0 110) 

Container A 

.:.. - 
J 

niwA 2.2 L ~ ~ R ~ w ~ ~ ~ ~ u u Q ~ A ~ u I ~ ~ ~ ~ I u ~ ~ u ~ I ~ I ~ u ~ J u R  A 
. . . . 

dul: Lstiburd: and ~armody. 9 
. . SmallCommcrcisl (Ncw York: Van Noshsnd Reinhold, 1993), P2. 

TEMP (*F) 

Moisture holding capa 
of 1000 #air at 57" F = ?' 0 13 

Absolute humidity = .003 
(31 1000) 

Rebtlve humidity = 30 % 
(3 110) 

. ,.. 
Container B 

niwA 2.3 ~tf i~~wnn~~nuuo~~ju1o1n~1u4wtuo~n1nuo~u~ B 
i . . . . 
nw: Lstiburck and Cmody, 

C 
. . -,(New Yo&: Van Nostrand Reinhold, 1993), P2. 



I - U3A C l~Ufl?lU&II41d 10 doU4 I U ~ ~ U O J H U A &  ~ ~ b l f i d ? ~ f l ? i ~ ¶ I U ~ ~ U ? ~ ~ :  
I 

lviiriu 0.010 d o u i  dooinin iooo d o u i  luupl:14u~tiun?iunuduw'n~18u 
a. ,A 

iwh LMIRP~IU~R c udsuiunaiu~uu~B~~oininniui~niu\~dQpl~quuno 
I 

n 3 i u h  10 d o d  dorliuiuoinin ~ooo douA ni~dun?iuaun~\d~no:~Suwn 

l$i3mnirn;iu8?'?r~unumJi 

TEMP (,IF) 

MdaUrehotcli capadty 
of1000~a l ra?! i~~=  l o #  
AbsorlJm hu* = .010 
(10 11000) 

Relative humidity = 100 Sb 
(101 10) 

Container C 

I n i w i  2.4 ~ ~ n n ~ w n n s z n ~ ~ ~ ~ ~ ~ ~ i ~ ~ ~ i u n u ~ u o i n i n ~ o ~ ~ ~ ~  c 
dux Lstibunk and Cammdy, . . . . 

. . -, (New Yo*: Van Noshand Reinhold, 1993), PZ. 

u 
wnn~znuuo.rgo~Q~n~uisno~ui~ainniwi 2.5 -2.7 U ? ~ ~ ~ ~ l d ~ U 3 ~ ~ ~ 0 i n l f f  

u~sqod6YiiTiW ~ ~ n : ~ n ~ ~ ~ d i ~ ~ ~ l j l n ' m n ~ ~ c i i u ~ ~ ~ ~ ~ n i n  & n?o\o;i ~ s s q o i n i d ? u i ~ r  

iooo douA 



TEMP ("F) 

Moisture W i n g  
ot 1000 alrat 5 7 e Y O  # 

Absolute humidity = .005 
(5 / 1rn) 
Relative humidity = 50 % 
(5 1 10) 

Container 0 

nmd 2.5 ~~nm.rwnnr~nuuo.rq~~n~iioiooinindoIuu~~ D 
. . . . 

4 ~ 1 :  Lstiburek and Cannody. 
. . and, (New York: Van Naslrand Rcinhold. 1993). P3. 

TEMP (OF) 

Container E 

Moisture holdin capacity 
of1OOOYairat 87 'F=20# 
Absolute humidity = -005 
(5 1 1'000) 

- 
Relative humidity = 25 % 
(5 120) 

J niwn 2.6 t1rn~wnnr:nuuo~~cunt~u'1uoininoiou~~ E 
. . . . dul: Lstiburck and ~armody, 

. . mBulldmes, (New Yo*: Van Noatrand Reinhold, 1993). P3. 



r* - urn F Gana in?iuaw s dou4 IHUIOUU~R D rrnrE ~ruii~run~u'nnnar~u 37 

oamditaulscs' rdoQ~nQu'nflnPn?lufilui~otun1~iYn?7uiuornfln4rnn'o 

14w s doud rdooinmduoi? u3m F ~6flnd~un?iudrviin'uu~fi D rrnr E rid 
A* rdoaa~nwnuo.m~iua~u1~nn'nmna1unis~~~u1~1u wooininf $2 fii 

l#in~iudn'uSniriuri!Iu loo rdoirhd 

TEMP (OF) 

Mdsture holdhg capa T# of 1000 # air at 37' F = 

Absolute humidity = 405 
(5 1 1000) 

Relative humidity = 100 % 
(5 1 5 )  

Container F 

i niwn 2.7 ~ r ~ m ~ ~ n n s z n u ~ o a q r u ~ ~ u ' Z u o ~ n i n d o v ~ ~  F 
. . . . 

4 ~ 1 :  ~stiburek and Canncdy, 
. . (New Y& Van Nostrand Reinhold, 1993). P3. 

91 i 1 I 
turnwn' 2.2 - 2.4 um A, B rrnr c nGaiu~uiqoln~unnanrvii~ ~uruon?lurrulu 

K 1 2 K oinim~ugsuuuwnhl~'6oIaid~un~iudw rmrn?iuwrTuw'n~g~oI~uv~ d?uluniwi 2.5 
2 l i - 2.6 u3m D, E rrn:: F ~oIait i~un~iudnd I I ~ ~ ? ~ U ~ ~ ? U ~ ~ ~ ~ ~ I ~ U U I ~ ~ U I ~ ~ ~ ~ ~ ~ Q ~ '  

i 2 d IS oifimunvtau rm,-rroflnruoprunqu'oin~mwlluu 

l6 Lstiburek and Carmody. ? . . . . 
. . -, (New Y o k  Van Noahand Reinhold, 1993). P4. 



n ? i u ~ ~ ~ r n i i ~ ~ c u n ~ ~  n?iud&~~na' a~uizno~uiu?&&d Qfungu'omi~ 

kiii1onindn~iudd~n~nior~~1w~iriin~iuniuiz01uni~iurliuio1lo~i~~ iinrornn 
i 4 d 9 n ~ t d o Q ~ u O ~ m n ~ w o i w u r l i u i ~ ~ o r i ; ~ ~ i ~ d ~ ~ ~ ~ ~ n n u o ~ ~ o r i u ~ ?  n?iu~wirizrnii.r 

QOIHQUP djuicun?iud iinzn?iuduZu~~ni a i u ~ z ~ ~ ~ ~ u ~ i i m o i n ~ i ~ ~ ~ ~ ~ . ~ ~ ~ ~ z i u ~ n  

(Psychromehic Chart) IULLWUQ~'~ 2.2 IInZ 2.3 

Q) Qolnfl~9~fllj;/i?~ (Dew Point Temperature) 

I6 w w d u'd qunr r(qrym'nlr, T~.RT.,-,  (9unfi~an I . nlaLnni: 8njn9ud11iuqmnan~d 
uniinuiria, 2542). ndwo 
I7 Lstiburck and Cammdy, . . . . 

. . Commercial (New Yo& Van Nostrand Rcinho141993), p6 



, , O @ L \ A  A"" 

L I W U Q ~ ~  2.2 Psychrometric chart, SI units 

Conditions at sea level, standard ahnospheric pressure (101.325 kPa). 
. . dul : Stein and Reynolds. -(8* Edition New Y d :  Jon 

Wily & Son. Inc), P131 



L ~ W W Q ~ ~  2.3 Psychrometric chart, conventional units 

Conditions at sea level, standard atmospheric pressure (29.921 in Hg). 

dul : stein and Reynolds, p, (8' Edition. New York: Jon 

Wily & Son, Inc) P131 



n~iu~uuonoindo l$~n '~wn~~uoionn i~zr i~n~ i~~~t i~u '~ i r~ndo~un~nuo~u~~~u '~  
I 

iiwnnrmun'uointr#u luoimrdjinnudq~ n ~ i u w o r d o l ~ ~ i i a r t i l ~ ~ d o r i ~ ~ n ~ ~ ~ o t r n  

(i~~InOjr~u1mlffR irrnI$q~~ninoiniriniuluo~n~~ ( I ~ I O O ~  Air Quality) nRnq a11$&~ 
I A- 

fl?ul#diu n n u & ~ ~ u ~ ? i ? h ~ $ ~ f f ~ o i n i s ~ d ~ u n n i n n ~ n ~ ~ u u i u  imzn?iuwunuuinlu 
v P oinisdjin1r~liuoin1no::1~un~s::ln1n~0~rlr'~0inin1~nisimn~iu i u uinniirnan~ 

pangGoimn 

I r ~ o r i r ~ u ~ n ~ u v t u i j ? i n ~ o i n i ~ ~ n ' ~ ~ ~ u ~ ~ ~ n g u ' k ~ i i d  50 o~rndaru!scR' (10  own 

1~ni4un) - IOO o~nirhnulsP; (37.7 o~nirlan14un) niuian1oj~r~4utm'lAtd~tlln~ii 75 

o~nidiisuld (23.8 o*mt~nr4un) - 95 o*nivh~~ulei' (35 o~mran14un) ~~onui.rwi%i 
I n~uia~to~ql~utndQunOii 35 osniviinulscl' (1.6 o~mt.an14un) n?iuvuciugnidsi 

d  1 niuisnlml#iqudiioi4ud 75% uuld" nia~~~~~nrr~~ulsluo~rioio~oin'un~iu~luuu~u 

nirwn'mlou~llr~.i(~nymes) tin:: Metabolic activities l~niaduu~inia 

- 1  ~uniroon~~~uoinirivto(~o~~uniri~~~iosidor~n~uu o::bio~n~uclun?iudvniu 

luoinir ~ ~ d s m o u ~ ~ a n i a n ~ u ~ u ~ i ~ ~ n z l o J ' i d o ~ ~ ~ ~ u i n ~ u l u ~ i n i r  oinirilugu'oinin 

lou~u~;iiin~srliuoininniuolms 1n~o~rlz'uo~ninoz4i~didluniavlin~iu1i;u~~u 
1 . .I niads'ygtungu' ~ m m ~ o u n ' u n i r ~ ~ ~ n ~ i u v ~ l H ' n ~ n ~  nir4in~iuuru1nu~w'un'ug(11ngii 

I oinin rrnznirnon?luruua::n'u~'uin'u~wv~u'J'i~~ ~in?iu~uduw'na;l1ulu~oq~4 140 

a~iiar1~0t~nniui5n1~utalb:t 

I t  Massari, Oiovanni, -, (Faculty of Architecture University of Rome) p7, 



- n~r~d~uw~~dn~n~~~n i r lu? 'n~  ( ~ c a l  changes) thn~rriiRniiUuo~~n~nrh 

nnriind~n'io~n'urznii~in~"nn'u~1ri1l~rn'nnu'u ri!Iudiw 

- nn~d~uurrdnsn~~n~un~r(uo~?'n~ (Physical changes) I ~ U  nnd15nn1m~Fiim 
" 

V O J W ~ ~ ~ ~ ~ I ~ ~ I S S I ~ ~ U U O ~ ~ ? I U $ U  

- n ~ r i d ~ o u ~ ~ d n ~ n ~ ~ j ? n ~ w  (Biological process) rdu nlrquoJ!d 

8 Olin, H.B., Schmidt, J.L., and Lcwia. W.H, . . 
,(New Y o k  Van 

NosTrand Reinhold, 1995), P 462. 



2.4.1. n l ' l d l ~ ~ l ~ l n l ' l l ~ 4 d ~  (Rain Penetration) 

- 1 mrA1u1~~~o~nnuo~dic(u~'1uo~ni '1~neuuoinn~rnrr i isrni~~11~~~~~?~0~n~ 

ri;n7uo.riffq (Capillary action) 113qt?fl~oqn~ (Wind pnssure) I I S J ~ J ~ A ~ ~ ~  (Gravity) 17-11 
, 

nrrolu (Diffusion) d?n1sq~hn?1uqu (Absorption) ~ ? ~ ~ ~ ~ P ~ ~ ~ ~ J u o ~ Q P I ~ ~  (Tempatwe 
' A. 

diffmnt) l ~ ~ ~ ~ w ~ ~ ~ s ~ ~ ~ u ~ ~ n u ' ~ o ~ n i ~ ~ ~ n z ~ ~ ' ~ ~ o ' ~ u o ~ n u r S u ~ ~ n u n n d o n ~ ~ ~ i ~ ~ G i ~ o ~ n ~ r  

uo~duulndq~ d i d u l u d ~ u i ~ 1 u ~ n n i u ~ ~ 0 A i u 1 ~ ~ ~ o ~ n ~ r 1 ~ ~ ~ ~ ~ d 1 i i ~ u  ~doqolnii 

auurq nu'~~~~nnrrnuain11~~0'~uo~nu 

Y  - , 2- d ~dodumnn~m~~u~~uo.~oin~~niuuon Eiqnuqnugan 7 i i u ~ u u ~ n  ibu 1rS 83 
# 

uory nio5gui;on rfludiu iriduazQnq~7~uin~d~ii~oinz~uEi~inq tdoaolntumqnuoqi" 
4 - 11az~um~nuo4?'n~ori i111~fl~~n~'1zni l~n'ui i ini l  rn.lqR+II (Absorption) nlaqflcY 

1 " A -  2 n?1u~uuoqiirqo::uwoin'un?iu~~Iquoqdu ~ i a ' ~ 1 ~ ~ n i r ~ ~ ~ ~ ~ i 6 ~ n 1 n ~ u u r d u 1 1 r i ~ ~ n ' ~ ~ u  
Y 4 d  wun?nozlnnn~~flul~;iini~duwiuuo~~~I~ildlu?'n 1razmr6duo4n!ri11a~~~dp1n1~u~?ai 

u i u o z d i l H ' ~ i i ~ n i r d u ~ ~ i ~ d ~ u ? ' n ~ u ~ n n i i d u ~ n n ~ ~ ~ ~ ~ ~ ~ ~ ~ n ~ ~ u u  ~doqoin~zuznalihJu 
2 A 4  ~1n n . n u a u n a u ~ G i l d l u w u ' ~ ~ : : r : : ~ n u o u ~ n ' f l n i ~ n o u  

* 1 2 22 a 
5nqu'u5u&a ~rartiiRn~~uaunwuw~n~u'Zu 



mvtd 2.8 11nmi~mr~1i;cluhuwCao1n1rl~ar~s6~uo.ro1fl1~ 
. . . . 

ill1 : Lsliburek and ~annody. 9 
. . Small, (New Yok Van Noshand Reinhold, 1993). P.20. 

Rainwater can flow down Flashings &red gravity 
miaces and enler through flow rainwater badc 
openings and cavities. loward the exterior. 

nivtC: 2.9 rrnRa%nls&duPiIuwCan1nlrlau uurakgmoalnn 
. . . . dm: ~stiburek and ~mody, 

. . -,  (New Yo*. Van Nostrand Reinhold, 1993). P.21. 



Rain droplets can be Rain entry by momentum 
carried through a wall can be prevented by 
by their own momentum. designing wall systems 

with no straight through 
openings. 

dlJl: Lsribunk and Carmody, 
. . . . 

. . SmallCommercial (New Yo*: Van N o s m d  Reinhold, 1993). P21. 

Rainwaler can flow 
around a surface as a 
result of surface tension. 

Providing a kerf or drip 
edge will promote the 
formation of a water 
droplet and interrupt flow. 

. . . . 
dlJ7: ~atiburck and Cmody, 

. . -,(New Yo*: Van Nostiand Reinhold, 1993). P21. 







U) ~ ~ ~ ~ ~ U P ~ ? ~ U I U W U Y J  (Condensation within tho wall) 

i d ,  nlwd 2.12 ~ ~ n ~ ~ n ~ m ~ u r r u u r ~ u n u ~ ~ ~ ~ ~ n ~ ~ ~ ~ ~ w ~ ~ n u ~ ~ ~ i ~ ~ o i n ~ u  
i " " nui: qun7 yqqi7nn. 7n.n7., d :i (iiuwnr~n 1 .  nlqmvcq: dXnGui 

~tw'rqmnm~duniinui~u, 2542). ~ 6 1 1 3 7  







~.. I.. w I .I 11 ~_I" • w I .I
,l1lJlla:Il:ln91n11rr:Cnlfl11U"'U I'UD~1l1nD9111fl11UW'l1I'IJ1IuUU1nn11D9111fl11UW'l1Il:

N1'UDDnU1

I .I "..1 ,J! w .I.. w. .. • I ~ ~
fl11UW'I1rr:rrUD\I 'Un1'U l'l"a~fl11l1nn11'11UaU1'l91N1'U nl1lnfln11fl1UII'U'U'IJ'Ultl
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u1D1n1t'l'11rlUNrrnUN1H111'l911'U'nUfl11UIlJ'U'n Itl1U1l1nDln1flnlO 'UD1fl11

37


	บทที่ 2 ทฤษฎีที่เกี่ยวข้องกับงานวิจัย��������������������������������������������
	2.1 ทฤษฎีที่เกี่ยวของกับความร้อนและการถ่ายเทความร้อน�����������������������������������������������������������
	2.2 ทฤษฎีที่เกี่ยวข้องกับความชื้น����������������������������������������
	2.3 ปัญหาจากความชั้นที่มีผลกระทบต่ออาคาร�����������������������������������������������
	2.4 การเกิดความชื้นภายในอาคาร������������������������������������


