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ABSTRACT

This research was carried out in order to determine the thermal conductivity (k- value)
associated with the reduction of heat transfer into the building of Cissus nodosa Blume. Urban
using the criteria to evaluate the heat of the building envelope. The experiment was performed
using 2 rooms with similar spaces and utility in the building of environmental management faculty.
One room was designed for a control study. Approach to lower the temperature on the surface was
considered by evaluating the heat flow per unit time from a distance of one point to another point
where the temperature difference per unit of flow cross-sectional area. In other words, the principle
of one dimensional steady state conduction in which no temperature change within an object at
given time was used in this study. In the first part of the research, the physical characteristic of the
laboratory walls was studied using OTTVEE version 1.0 a. programs. The result revealed that the
west side of the laboratory walls has overall thermal transfer value (OTTV) of 59.87 W/m? higher
than the criteria of the ministerial regulations B.E. 2535. Because of this area has more translucent
walls in which the heat transfer coefficient (U) was higher compared with that of normal wall.
Furthermore, the shading coefficient (SC) of the glass is not suitable for the heat transfer needed. In
the second part of the study, the leaf area index (LAI) of the C. nodosa Urban. Bali was evaluated
by the application of digital photos. The LAI of this plant species was 89%. This can be established
that the leaves of this plant are best effective in preventing heat from entering the building. The
average temperature within 7 days as defined positions in the laboratory was assessed using a
thermocouple K apparatus from which the value obtained was calculated by the equation of one-

dimensional steady state conduction. The thermal conductivity of C. nodosa Urban was 2.50 W /

m? °C and a heat transfer coefficient of the considered solid wall was 7 W / m? °C. Both of these



®)

values were subsequently used to calculate the heat transfer coefficient of a solid wall (OTTV))
which was 51 W / m2 The difference between OTTV obtained from the OTTVEE version 1.0a
program and the thermocouple K apparatus was 5.97 W/m?. The result showed that the k value of
C. nodosa Urban was an important factor affected the OTTV,. The lower values of thermal
conductivity (k) and coefficients of heat transfer (UW) of the material were caused by increasing the
number of layers of plant material onto the walls. According to the criteria of the ministerial
regulations B.E. 2535, the OTTV of the walls conducted in this research can meet the requirements
for the old building of which the OTTV must have no more than 55 W / m?. To improve the OTTV,

the more in-depth research will be required in the future.

Keywords Conductivity of Plant, Overall Thermal Transfer Value, and Leaf Area Index.
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2
v A

09/’ v 9 A A Y
MARUAUVDINUIAUNWIITUT (WWR) @il

OTTV, = (U, )1-WWR)(TD,) + (UD(WWR)( AT) + (WWR)(SHGC)(SC)(ESR) (2.6

ﬁ!’Juﬂ'Wﬂﬁih&lmﬂﬁWN%@u‘i’mﬂl@ﬁﬁﬁﬂﬂW@Wﬂﬁ (RTTV) ﬁm’;m'lﬁ’%mﬁmn

RTTV = (U)(I-RSR)TD,) + (U)RSR)( AT) + (SCHRSR)(SF) @.7)
A [ A & 1 9 v <R [ I~ v d
Tagii U, = duilszansmmemanuseusmvewisny miuuindae
2
MIUATBIANTATE (W/m' °C)
[ 1 dy ~ Y 1 ! ' dy d'z v 9 A
WWR = 8A3 1 IUNUNVRININA1 115 auer doNuNInUAYDINITIATUN
Wsan
1 1 a s 1 1 & =
™, = WA NgUNYUINELMITEHINMBUNIaMeTuDIA1T B3N
A oA a d o =2 1 <3| =
HONIRANANSIAINAGVOINITINY M8 UB IR AT (°C)
o a & 1 9 ] I v d
U, = = duilszanimmemanuseusWveInszan mireiluiadae
2
M3 UATBIANTATI T (W/m' °C)
AT = AMANUUANANGUHNTENINME T UazMBUBNDIAT (°C)
4
sC = wilszansmstuanveantingg
1 @ v A a Jd A Y 1
SF = MA1l52NoVTITOI1NAY (Solar Factor) MWW 115 ua
v 1 l§’ ti' 1 1 d' 1 QJ a 3 1 tﬂy d‘
RSR = a1 UNVeIa I T WAINYe T ULAIUTIUNAINT AONUN

9
%

NI UAVDINAINAIUNNITAN
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a [y a J { 1 1 1 [}
ESR = USnasidomnadanniznuninadonIoemaANL U UNIT
Talsauars
T a Qd U Y \ | 4
2.3.3 mandszansveamsmemnanusou tazranmrivn NN lvia

WY (U and time lag values)

1w ¢

[ A A a a 1 9 o [~ @ A
’Jﬁﬂ‘ﬂuﬂ1ﬁ3J1]i$ﬁ‘VI‘ﬁGU’E]QfﬂﬁiﬂEJL‘V]ﬂ’JHJ‘if]l.l@lﬁ]mﬂuﬂu’)uﬂuﬂ’ﬂiﬁ@u

Y 1 H
Taguniinagiihminu uadagniisvessisaananuiou lvarunndiduuengianiu

% a4

< ] oy @ [ a’/‘
Glu (Time -lag) an wiudaa 3Jﬂ'JWiJWUTLLuuLLa%ﬁu’IWUﬂiJ’]ﬂ muumﬂgfmmiﬁlﬁmm

q

) 1 ] Yy Y Y o A o o 'y o Yy A d
i’f)uUl‘l”iﬁNWL!L“U'l’f)"lﬂ"liulﬂ‘;]ﬂﬂgﬂ’f)ﬂﬁl%wuilﬂi@ﬂa\iﬂWIiJﬂTliJWu'l UAADITEINAINNIDUNIND

@ <

vq @ Y A o Aa v = 9 Y '
ﬁ'gﬁilubclu?ﬁ@] DUADNITANUNIALUASAITNIAITNIDUAN 'Jﬁ?’]‘ﬂﬁ]glﬂﬂﬂ'JWﬂJﬁﬂull'JﬁluG]f'Jﬂlﬁﬁ']
[ a dy d‘d‘ T A 9 1 A d'
ﬂaN'Jualu‘ﬂiL?ﬂ!WUﬂﬂIﬂullﬁﬂllﬂﬂllag%3LLWi\1ﬁﬂ'JTJJi’f)l!f]QﬂWfJGlu’f)'lﬂ"liﬁlumaWﬂﬁNﬂuﬂ
A & o a ' o o
DINFLTULEUAN ﬂ?alﬁl’qm‘HQllﬁluﬂ']ﬂ']ﬁq@ﬂ')'lﬂ']ﬂu@ﬂ’rﬂﬂTi mgﬂus?fmﬁaumfmaﬂmmmaz
2 A A A 9 [ Y o o
3Jmsszmaa1mﬂmaiummsmwmwa L‘Wi’]W1ﬂ3111§®uﬂ’f)ﬂl1ﬂﬁ]"lﬂ?]ﬁﬂl!ﬁgﬂﬁlcluﬂﬂﬂ (|a1un

E2
duaiumseysntnatnuy, 2547) ensasiuaa ldnnaumsdail

U, = IR = 1/ [(X,/k,) + (/) + (Xy/k,)] (2.8)
Tagh U, = mdulszansmasiemanuionyeaniaiy (W/m2c)
k = Am31hanudouvesduiuIma (Wm °C)

9 v
X = ANUNUIYDITAQ TUFUN n (m)

=

. o 2
= AMMIAUMUANNTOU (Resistivity — m” °C/Watt)
2.3.4 MMINUMUANNTOU (Resistivity)

1 I 1 { @ 1 1 @ {
ﬁ?f)ﬂ? R —value LﬂuﬂTﬁ‘Uf]ﬂﬁ\‘i’E]@l‘ﬂﬁ’lui$'ﬁ"JNﬂ’NiJ‘I’illWJfN’Jﬁ@]@HZJLLH’J‘ﬁ

H Y
AA v

anudou lvarmuiuanuansalumsihnnuieouvesias nsdindagdouiuiunalon¥u

TaeNAINTAIUMIUAIIUEOUTIVILIMIAVHALINVBIAINITAIUNIUANNS O UVDITAAN

[ 4

Y
MAUUALAALFUITINNY uazmmaéﬁumumm%’@u%ﬁmmﬁuwu‘ﬁﬁ'umm‘iﬁmam%’au

1 A 9 S 1 o

< 1 v W 1 @ o
UV UAIUNAUNY NAIAD mmms?ﬁumumm%’auqq 'Jﬁﬂﬁ]%iJﬂ?ﬂWﬁ‘Lﬂﬂ'J'lﬂJ%}ﬂu@T

a

d W A 1

@induasumsoyinEnasau, 2547) Taeansdauniuanuiounsoni R — value 218150

A

o Y v A
mmm"lmnﬂﬁumsmu

R - 1/C=AX/k (2.9)
Tao R - AMIEIUMUANNTOY (Resistivity — m_°C / Watt)
C = A1A19ANFOU (Thermal capacity — W / m” °C)
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[

9 I
AX = ANUHIYRIFU TagRmINIITAN
K - AMM31ANNToU (Conductivity — W / m °C)

2.3.5 MM3HIA1N30U (Conductivity)
1 o 9 (Y]
¥30A1 k — Value 8115000009 1Wa 150 lumsiianuiouuesiaqiios

a = @ 1 [ a Y 1 ] &L R A
VUARAYD Iﬂﬂ?ﬂﬂﬂugﬂﬁlﬁ]ﬁﬂ@]ﬂﬂﬁll'lmﬂ’ﬂiﬁf]ublﬂEIG]E]‘HL!’JEJL’J@T VINYATSYSNTNUUIDDN

a 1

£ Aa @ 1 ] dy A Y o A ] ] @ a g v Jd
i).ﬂ’ﬁLl\ﬁ/lll’E'Jmﬁﬂll!,mﬂ@NﬂHG]E]WH’JEJWHVIWHW]ﬂVl]lWﬁN1H memmﬂqmwgmﬂmmm

Q U

MsaTesIsaios (W /m  °C) (@ninduaiumseusndndsnu,  2547) dausn

¢ 1
ﬂ'ﬂJ‘ﬂi%ﬂ"ﬂ‘ﬁﬂTiu1ﬂ31u%ﬂui’)n€’f1ﬂﬁﬂﬂ1u’)mg@uﬂﬁ‘ﬂ%1ﬂﬂ1 k Tuaums

U = 1/ [(1/hy) +(x /k,) H(x,/k,) +(xy/ky) + ... +(x/k)+(1/h)]  (2.10)
o U = mdudszanimahaudeusan (W/ m °c)
h, = mdulszinsmsthanudeuvesomanuen (W/ m’ °C)
h, = midulszAnimathanudouvesenienielu (W /m* °c)
x, = mmwmmaﬁﬁ@ﬂu%uﬁ n
k= ﬂ'1ﬁnﬂizﬁ‘n%Jmiﬁ1mm§’aumm’3’ﬁﬂ1u§uﬁ n (W /m °C)
M317 2-1 hdulszanimshanmdeuvesiagieatnens
Aa a9 My | mdulszaninmsihnudou
1. alu@eu 1,200 0.227
2. ﬂﬁw'j'ymmqﬂﬁu 1,900 0.573
3. nssifeussin 2,100 0.338
4. Tyareruay 900 0.382
5. HuooU 2,700 1.734
6. NUUATUA 2,600 1.507
7. HUNI Y 2,400 0.721
8. UM 2,600 0.290
9. Superblock 600 0.567
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4

M13190 2-1 mdulszanimsihanudouvesiaaneadeerns (se)

Aa a9 My | mdulszaninmsihanudou
10. Finewall 800 0.519
11. EIFS 400 0.082
12. | pguowy 1,600 0.473
13. | dguegmIUYu2aiu 1,700 1.069
14. YunuriauIann 1,200 0.326
15. | nsw 1,600 0.210
16, | Wit 800 0217
7. | Whieufahuna 600 0.176
15, | 1hilesou 500 0.131
19. | li¥8a 900 0.213
20. nsuifisduudlef LG oy 1,700 0.397
21, | i lansawHaASITNAT 500 0.106
22. | wylaniasia vy 300 0.068
23. | Guduveda 800 0.282

fan - fjﬁamsmﬁﬂﬁwﬁwuiummi, 2538

2.3.6 A71MYANN30U (Thermal capacity)

ANYNNF DUVITAITILTAUMINUHAADVDINIATITAVAINYIAINS DU
AN G?qmmigmm%’eummami (Specific heat  capacity) 915 umAuonaUAURLT

1 a 4 o I a [
58??'313?1'31“%}@“!)!%13@3!1’1@.% Lﬁﬂ\‘l%Wﬂﬂ'ﬂll%ﬂ'JHJ%}@uﬁ]1LW1$"Uﬂﬂﬁﬁ?ilﬂﬂﬂiﬂ?ﬂﬂ‘lﬁ\?ﬂ??ﬂ

Q

Y A o

9y A ] = Aaa d? = ] I~ a ~
sounih lvaesniyia 1 viude Neungungavu 1 99a1 Taginuruilun launasioan
waFea( Callg °C) manuyaNusouvesian vz higuniovenlasasainsiinuinnio
9 =2 2 Y Y S 19 U Y Y 1 < =
URYIILA N 12H1ANNIANNToUTAT 08 MIdImIuaNuIoudIgaelueImsnaziuin
1 1 Y ya3 dg’ 2 o o tﬂy A A 9 A 1
pazdsiuaNuiou AT 1 Feezmugdmsunuidiuninig ldaunaisau ualuni
v o A 1< F Y o 9 9 A o 1 @ 3
naunu msawsamnuanudeu A ludueslduin anudoungndiiudemdslueiaisn

Y A [ vy . 2 o Aa Aq Y o
ﬂguﬂﬂaﬁﬁiﬂﬁQNTH‘lﬂsﬁTﬁﬁ (Time lag) “INLWII"I%ﬂ°]J°]J§L’Jﬂ!ﬂi%\ﬂﬂlﬂW"l&'Jﬁ"lﬂﬁWﬁ'Ju
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2.3.7 MMSANUNANNIOUIIN (Thermal transfer)
I VoA 9 9 ;’3 A 9 =) = 1 1
Wuanlguaninnudounanuanmiuininielueins 8195nono819
1 o [ 1 4 1 [y a Q‘{ 1 g 1 3
M1 Q msaia lannanuduiuiserie dulszanimsamemanyion, iunnanua

NIMITULALAA tazAUUYMsuITEHINMeuenuazmelueIns (dnindudasuns

4

v v ~

ausnENAINY, 2547) Geamnsoleuiuaums 18
Q=UxA x AT (W/ m’ °C) 2.11)

o Q=aMmImemnANNTaUIIN (W)
4

U = dulsgansmamemanusou

v Y
% U

= A 2
UNNHUANUNTTUUFIUAA (M)

€

e

=p

A=
AT = MANUANQUNYNITHINMBUBILATN Y IUBIAT
\J J a A \J
2.3.8 MHAA1QUHYNINGUINM (TDeq)
HOANQUNYUINILIN (TDeq) AONAANUBIUHNNTZHINMITIN LN
H Y
molueimsine Idimamsmemanuseurumis naawvosgungiitiulsiuay
o a A v A a J o
1) duilszansmaganauiidornaduearnia (o)
@ Aq Yo o
2) ¥aa 15N 14911M1T9 (DSH)
3) NANWATYNIDEIVDINII
4) HAMUYBIANUUUILUY — ANVSOUTUNIZ — ANUHUIVBINIT

M13197 2-2 AHaA g YNHE NI (TDeq) YDIHIIINUDIATATUAARY IUAD

A1 Tdeq VINIHINY d115V0INS fpHazaIIUHANEN
HURYIWHY | NiANMa DSH duilsyansmsganausaderiing
0 0.3 005 | 007 | o009
90 94F nAazIUAN 15 12.3 16.7 21.1 25.5
90 BIFN nANZ Iuan 30 11.9 16.2 20.4 24.7
90 B3P nAnz Iuan 50 11.3 15.5 19.6 23.7
90 B3P nAnz Iuan 100 10.2 14.0 17.8 21.6
90 03FN Az IuAN 200 8.7 12.1 15.5 18.9
90 03FN Az IuAN 300 8.1 11.2 14.4 17.6
90 03FN Az Iuan 400 7.9 11.0 14.1 17.2

{ 1 v Jd o
- gllomsousndnasulueins, 2538
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A 1 o a A v A a J
AT NN 2-3 ﬂ?ﬁi]ﬂi%ﬁ'“l/l‘ﬁﬂ']ﬁﬂﬂﬂﬁuiﬁﬁ’f)'mﬁEJ (o)

A v [ a ad A v A a d
aniiaq aulszanimaganausaaeriiag
[ Axa 9) @ Ada A
danuAITzNo ULz TTaNNAIAU) 0.3
TagnuHITo0U 0.5
Yaaniirdnoudnady 0.7
o Ada a Y
AaNURITAIY 0.9

{ 1 v o
- gllomsousndnasnulueins, 2538

M13199 2-4 ANANVUANANYUNYNIZHINMEBUDILazMyTuo1NT AT U T e

sziones | anlnawaaudny | Jsanenuia)sausy Waassnaum

AT (°C) 5 3 5

H 1 [ 4 Y
- gllomsousnunasnulueins, 2538
d
U (v dJ
2.3.9 mandszansmsmemanusauIniIdenag (SHGC)
I oA KX o 1 v A A Ja ] o ] A 1
Wumiuaasdesadiuvessidenadndsinuiag Tusuasrio T la
[ 1 Y Aa 1 9 9 & dy 3
vourouadtazne lnamsoemanuiowdn lunelueins a1 SHGC Hazitlunasu
AMUTOUIIN
v A a c’d‘ 1 1 A v 1
1) 9o MadndaiIuNIzanyiodag U5 wa lasasa
' ] A a v A oA A 9 @ A o
2) mimemanuieuiinanniideriadignaanan i ludinszanniedag
Tusaueaadnndamelueias

{ 1T o a J [ a Jd
G]'li“l‘ﬁ 2-5 ﬂ'lﬁllﬂ5$ﬁ‘ﬂﬁﬂ15ﬂ1€llﬂﬂ’)1ﬂ%}ﬂu%1ﬂiﬂﬁﬂ1ﬂ@fJ (SHGC)

AINMNHUIVDINISIN FUAVDINTZIN Visible t SHGC

(ﬁaamﬂi) ransmittance

Fd
NILINADIFUAADUA

6 nszanlamaou Tanzaauma 20% 0.20 0.28
6 nszanlawmaoy lnmidion 20% 0.20 0.27
6 nszanlanden lnmiiisy 30% 0.30 0.35

o’/’ = ] A a
NISINTULAYD Ulmﬂﬁﬂ‘ﬂﬂ?

6 nszanla 0.88 0.60

6 AsZANTUION 0.54 0.41

{ ' v J
i : glemseysnEwasnulueins, 2538
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A T @ a = 1 9 v A a Jd [
A15199 2-5 MANYTLANTMINUNANNTOUNINTITONAY (SHGC) (919)

AIMNHUIUVDINISIN FUAVDINIZAN Visible t SHGC

(ﬁaamﬂﬁ) ransmittance

o’/’ = ] A a
NISINTULAYTD llillﬂﬁﬂ‘ﬂl?n

6 NILINFUED 0.76 0.41
6 ATLINAIM 0.46 0.39
6 nszanaheuen 0.75 0.43

i : gilemsoysnswasanulueinsg, 2538
2.3.10 maniszansmsvaaa (SC)
1% a Q( % I~ [ [ 1 1 9 A Ja
duilsgansmsauan (JUenIAIUILHINAINININTOUIINANDINAINHIY
Y Y [ [ 9 A da A 1
hgmelueimsnarihanaennuiousnaeeiadimunszanlavun 3 uu. # lilims
% a 1 o 1 { g 1 g t4
Haealaglnanihavesermsna lsgdseneudeauiilunszanuazdrunilugingel
k4 td 4
aaa auiumdnlszanimaiwaaielsznouaies 2 diu Ao duilszansmsiwanves

¢ o & 3| Y
NITIN LLazﬂJ@QQﬂﬂimUQLLﬂﬂ%QLﬂjﬂulﬂuﬁnm’ivlﬂﬂ

sc = SC, x SC, (2.12)
A I 1 @ a @
13 sCc1 = WumauilszansmstunavpInNILIn
I 1 @ a @ ¢ v
SC2 = Huadulszanimstianaveginisitiaan
Aaov 9

& o3| A o a £ o A A a d o
H3IA1 SC1 Lﬂuﬂ'm@jﬂﬂﬂ’iuﬂiﬂﬁmﬁﬂﬂﬂwa@ﬂizfﬂﬂ mmmiﬂizmummammsmnmumyu

09/’ ) [ 1 IS {3 Y a [ t4 ' I
45° INLUINININ 71U TUAT SC2 L‘]Jumﬁﬁuag umummzaﬂﬂmmmqﬂﬂim ’E'JEJ'NlliﬂG]'liJ

F4
= ]

s 1
ﬂ$ﬁ1ﬂ159ﬂ1u3m1$ﬁ¢1801ﬁ8uEﬂiJWHijuﬂl@ﬁﬁﬂJﬂﬁ%ﬁ‘ﬂﬁﬂﬁ‘U\mﬂﬂ FIAUMINIAIUIN

4
v A

=1 9
e laaatl
SC2 = [(AexID)+ (A x1d)]/(AxIt) (2.13)
1ie G = Ae/A
dy A 1 ~ 1T Aa 2
Ae = NuNYInIzanaIun lumaw (m")
£ A 2
A = NUNTINUDINTZAN (M)
Y4 v A a J 2
1D = NANFUDITIANTIAIBINAY (W/ m")
[ 4 v A a J 2
Id = NanFUDISITNTL1AI901NAT (W/ m)

Y4 v A a J 2
It = NaNFUITIFTINAIOINAY (W/ m)




i 4
M3 2-6 Maulszansmsvauan (SC)
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Grass type AL | mdulszanimstuan (SO)
nszanle Fusoud 6 0.65
aszanla d azouues 6 0.30
Insulating glass 6+12+6 0.83
Low E Insulating glass 6+12+6 0.78
nszanla 6 0.96

{ 1 v Jd o
- gllomsousndnasulueins, 2538

a d

2.3.11 MmaaenngninanamsonemnN3ou (ESR)

A a v A a -4 d'd 1 1 9 ] v ]
AolS s T INAIANNTTNUNUNaABNTOUNAINT O UHIUMITG 115 aud s

o 1 I~ 2
Haz/vso Mlanuuas Ynuledu (W/ m)

{ = A Jaa 1 1 ° o
A1519%N 2-7 ﬂﬁ\‘l’dfﬂ‘ﬂ@lﬁmuWﬂ@lﬂﬂﬁﬂﬁlﬂﬂﬂh%}@u (ESR) ﬁWW’iU@Wﬂﬁﬁfﬂuaﬂ‘HW

a

T o A dd‘d \ U [
ATIADNNAYNUNAADNITDNENANNIOU (ESR)

Fmsuomsam ANl vise d1inau

Y N NE E SE S SW | W | NW
0091 | 437.38 | 437.38 | 437.38 | 437.38 | 437.38 | 437.38 | 437.38 | 437.38
15990 | 405.00 | 421.74 | 433.61 | 440.00 | 441.62 | 438.90 | 431.51 | 419.53
302971 | 358.99 | 390.20 | 412.96 | 425.48 | 428.59 | 422.98 | 408.39 | 385.65
45990 | 306.68 | 34831 | 379.58 | 397.17 | 401.47 | 393.20 | 372.57 | 341.61
60 D31 | 25537 | 301.60 | 337.61 | 358.44 | 363.45 | 353.18 | 328.62 | 293.33
750981 | 21239 | 255.60 | 291.21 | 312.65 | 317.70 | 306.52 | 281.11 | 246.70
90 DI | 185.06 | 215.84 | 244.53 | 263.14 | 267.41 | 256.82 | 234.58 | 207.62

{ ' v Jd
i : glemseysnEwasnulueins, 2538
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Y d' U U a a A
2.4 611qu,amﬂmuﬂmamsmimomuimmwv
d’d v A
2.4.1 HAVDIUAINNADNY

[ 1

I~ U @ 9 A o a a = A =
LLﬁ\‘]L‘IJL!l]’i]i]ﬂllﬁﬂﬂ@ﬂﬂﬂﬂ?’lﬂﬁ’]ﬂiy@lﬂﬂ’lﬁlﬁ]ﬁiﬂulﬂﬂiﬁw% IﬂﬁlW"D’%%ﬂJﬂWi
v Y
@l@ﬂﬁu@ﬁﬁ@uﬁﬂﬂll@lﬂﬁ’lﬁﬁuﬁﬁiuﬁ’luﬂiﬂ’]ﬂ! AUNTN NANN LATTSISLIN
a o J o 4
2.4.2 mmm’fmmmm (UTUAST AUNNA, 2536)
A A A A Yo 9 IS
ﬂ3$U'JUﬂ'liﬂ']\iﬁii’JﬂfﬂGU@QWG]WlllﬂiﬂWﬁﬂﬁgﬂ‘UQWﬂﬂ'ﬂﬂJHﬁJ‘U@%Lﬁﬂ ITY
] % 1 dy
@QﬁﬁTﬂﬂﬁ%UUUﬂ1§ﬂQ@]®1ﬂu
[ 4 [ o A -4
1) MIFAUATIZHLLE (PhOtosyntheSiS) ﬂ"liﬁ\uﬂﬁTS’JWLLﬁQsU@\ﬂ‘]Jﬂ&W?JQQiH
A a A
maﬂimmummuum
. . A d‘ a ] d‘d 9 % A o
2) ﬂ']'iﬁ']ﬂcl’ﬂ (Resp1rat10n) ‘WGIf‘VIm‘]JI@]ﬂgiuﬁﬂ’]?‘lﬂﬂllﬁﬂuﬂﬂ UNITUDANIINIT
Ao =& 9 A o Yo [ o = " v W ~ 1
W'lf]cl,i]‘l/'lﬁ'l G]Nﬂ'J'lllLSU3JGU'ﬂ\°|L!,?N1/]1/]'ﬂﬂ't’]G]5'lﬂ'liﬁ\?ljﬂi']zﬂl,l,ﬁ\?uﬂ'lwnﬂﬂﬂ@ﬁ'lﬂ'li‘ﬂ'lflblfl] 138NN
Compensation point
A o d . A a 1A '
3) ﬂ1§ﬁ‘]_lwu‘§ (Reproductlon) W%ﬁa’]ﬂ“ﬁuﬂﬂgllﬂﬂﬂ']ﬁﬂﬂﬂﬂﬂﬂ WWﬂ'f)Eﬂ,u
A ] o
ANINNUANULUNLLTINT
a J . = o Y a A
4) MINANTDT 111 (Croduction of growth hormone) uaswan lvioangun
Y d?’ A A = A a d? dyl a o . .
asvulunmdeudnn SennszuIumMINnavui I lnoondiady (Photo oxidation) 1ag
1 A d'd? d‘d % = A o Y A a d‘ = 1 a\
NWUIN Wslfﬂsllualuﬂllﬂilﬂﬂgﬂﬂ'ﬁﬂ@fﬂ'ﬂlﬂ\iﬁ'muwwﬂﬂﬁ AIUNTSUIUNTNLIINI IVH@]T'VITIJ
= . A A A Y]
YU (Phototroplsm) ADNITNNWVIUULVTIH LT
5) mstanazavesdnly (Opening and closing of stomata) Taginanly
A a) 1 9 d‘ = v A A d' =
NY ﬁ]SL‘lJﬂolHGBUQLUQTﬂﬁTQ'JHLNﬂﬂJLLﬁQ Llagﬂ\lﬂﬂﬂiunﬁ']ﬂa'lﬂﬂul,ﬂ\lf‘]"b\lﬂuﬁﬂ
a a 4 . 9 a o
6) Mswannas 1sNaa (Production of chlorophyll) Msasunae Isaaved
9 . Y [ v . . A 9
wan liaen (Angiosperm) ADIDIALLLE 3 UNIN Photo chemical reaction IVLNNITEAI9
A o < To & o v & .
Aae IsHadvosnin lilwaanaes (Gymnosperm) lisuiludesodonasdaidlunin Chemical
reaction
< a =\ 1
7) N1TI9NUDUUAA (Germination of seed) IﬂElﬂﬂﬁﬂ??ML%}ﬂJl!ﬁQ%$MWﬂ@]ﬂﬂ1i
< 1 9 9 a o ] S Y a ] qaxl (] A 3 Ax dy ]
NONVUDIUAAAD UV NNUDY LLazmﬂﬂuwu‘ﬁllumwummuu IﬂﬂlﬂWW%@ﬂWQﬂQLNﬁﬂWNLu@HﬂJ
2 1 < 3 A o 1
313 G?\iWa"U@\1LLE‘NW’E']ﬂ’lﬁ\1'f]ﬂ(’U’EN!JJﬁﬂuuﬁ]$LﬂEJ'JGij'E'J\1ﬂUﬂﬂ!ﬂ’lW"UfJ\?!Lﬁ\‘]iJ’]ﬂﬂ'J’lﬂ'J’liJlefJ}iJsllfN

uaalaguin
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109NAA0Y | 1199NAABY | HOINAADY | HiBINAADY | HPINAADS
Sunaoul nal A (T1) A (T2) A (T3) B (T4) B (T5)
3/12/2012 0.00-6.00 26.04 25.86 26.17 26.05 25.85
6.00-12.00 26.51 25.82 26.73 26.88 26.83
12.00-18.00 28.37 27.72 28.85 29.28 29.40
18.00-24.00 | 27.06 26.85 25.89 25.71 26.74
4/12/2012 | 0.00-6.00 26.97 26.00 24.19 23.79 25.14
6.00-12.00 26.60 26.05 24.79 24.60 26.29
12.00-18.00 |  28.23 27.40 27.03 27.05 28.71
18.00-24.00 27.30 27.18 25.36 25.04 26.71
5/12/2012 0.00-6.00 26.68 26.75 24.51 24.10 25.78
6.00-12.00 27.02 26.57 25.10 24.94 26.73
12.00-18.00 28.87 28.20 27.63 27.76 29.62
18.00-24.00 | 27.50 27.40 25.53 25.22 27.96
6/12/2012 | 0.00-6.00 26.42 26.55 24.35 23.94 25.58
6.00-12.00 2691 26.30 25.11 24.93 26.75
12.00-18.00 28.34 27.67 27.38 27.48 29.23
18.00-24.00 27.05 27.97 25.26 24.89 26.54
7/12/2012 0.00-6.00 26.21 26.30 24.28 23.88 25.53
6.00-12.00 26.73 26.97 25.08 2491 26.70
12.00-18.00 | 28.36 27.77 27.33 27.42 29.15
18.00-24.00 | 27.16 26.92 25.33 25.00 26.68
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Sunaoul nal A (T1) A (T2) A(T3) B (T4) B (T5)
8/12/2012 | 0.00-6.00 26.06 26.20 24.16 23.73 25.32
6.00-12.00 26.68 26.07 24.89 24.76 26.55
12.00-18.00 28.48 27.80 27.26 27.35 29.14
18.00-24.00 27.37 27.32 25.27 25.23 27.98
9/12/2012 0.00-6.00 26.35 26.67 24.16 24.05 25.64
6.00-12.00 2691 26.35 2493 25.99 26.81
12.00-18.00 |  28.51 28.00 27.18 27.14 28.89
18.00-24.00 | 27.17 27.38 25.19 24.85 26.51
10/12/2012 | 0.00-6.00 26.13 26.43 24.10 23.73 25.35
6.00-12.00 26.83 26.47 25.98 24.84 26.68
12.00-18.00 28.43 27.82 26.83 26.80 28.74
18.00-24.00 27.34 27.38 25.29 2595 26.74
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