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vasnsufaialiminzansusnavansaiaa
Fatiu dammuasuiarasganaeulifinug
50X40X30 7u. uazliamuguranadanasalv
Ao 27 wu. FeeclilBinnuslndidseneariiod
wnnfigaldnnmsianndndiiaes iy 87,646
lux %58 730 W/m®
2.3 N5LAaNIAq
2.3.1 vaanld
msidanvaanlniildlunisneaas
gaefimwasnuanusauuazaNuuLE lnalAes
Fuiulunisnagavuiadan
5waaalW OSRAM fu HQI-E 250 W/NDL 1338
"9A15A191 POWER STAR #ifisUsadng

fualeafng

aenthgu waealwazliFdlugnanuemaduea g
(flgnfu Star Spectrum 71 AIR MASS 2

2.3.2 Taald

TaulWildFumaanly HQI-E 250 W/
NDL Aalawld OPTEX fu RD 27 #ail
PNARNITTNUATINITONTENBUENLAH IWTIE
melulanlniisgiiiioadavag

2.3.3 n3ztiias

nssidasiiininldnagay ety
vasnmemluuasiimslaiuunwsnanglulsznalng

lagvinnedeay 6 oila Aa (a3U7 2.1)

a) yileasu@ndumgu  (SL-01)
b) sileasuanloumddh (SL-02)
o) riimaaulngloumla  (SL-02)
d) sieasulvaduimiu  (SL-04)
e) gilnaaulnegld (SL-05)
f) sliaaaulngidun (SL-06)

2.3.4 RAUIUNUANINTAY
anufuanudauiildazdas
Yaetumsdehuanusaulad Judenldauiuniia
waduEnaandmdUszandmsihanudou (k)
AU 0.108 W/m®
2.3.5 (naslufinaa
wn3esingaungiidanldan
msazatlulaseaulasaaas MCS-51 &ansn
Togaumnilld 12 90 dawuasideais 0.5°C 4vin
1@-0.55'C fis 125°C dwuiia 12 30 Auwsy
hecldmeamiadelifienuadouiasian
2.3.6 MIIAADINLANUES
lddndimas su 545 (testo)
WM AMULANGY YaeANNTILEIaInsELias
udazsiia udlFannamavesdulszand msde
fuua lumsiensvanunzauraIns iy
5z pefugauUTiea 9

O

O

a
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- o & H &
gﬂ'n 2.1 LLamanHm:'umqﬂnﬂﬂauLta:n'szmmﬁ'l'&'lum'imaaum 6 Wuu

3. wamsnaaasuazas
TunisneasenmsderiuAINIaY uas
USinaiusasnunsziisslsaus waildanmsia
qnmqﬁuazﬂ‘%mmuawaqn‘smﬁmﬁv’q 6 #iin
FursavivenivlSuansd I v aILEILaE
anusauzaIE e @ sadnulawnls
s Iiaeanumanzan Tlumsldauees
nsuiosudasyiin duaadludayadaluil

3.1 7@ steady state

' o P & '

Fnnmnaumnianzanssiisaluseu
udazgiiaazwuhaansoudslaly 2 ngulnaig
fia Tunduusnasiimsazandmyasaumniiaui
1o a o R ' '
Inngoamgiasiuszanm 55 i Fadungalne 9
Usznausie SL-01, SL-02, SL-03, SL-04,
SL-05 uat SL-06 Gl

qaumgli (c)
45
—— SL-01
—a— SL-02
40 —a— SL-03
—&- SL-04
—%— SL-05
35 —eo— SL-06
30 —!' | P SE F TR ey A8 N )
3@ (M)

0 5 10 15 20 25 30 35 40 45 50 55 6O 65

o v o i &
JUN 3.1 uamAnuEuWLSTa9anmM)N o A2 Steady State 289nTuLTIBA



g, 8
dnsilsndu
SUDDHIPARITAD

dansuiieslusausmmnaiiosuanuiay
Pnudafadazdancarlunssuanussuuas
deruhinegafiagivszinm 50 wniide 1
alaa Fauansluguii 3.1

3.2 Miansiaudaianisldou
2aanseiiiag

Tumsiteszvinazasmsnaasis e
MU INARANNFANNTBUERIU (SHGC) uaza
mszauliuaaiehy (V) Henmaaeiiaziiy
shuenliismsunsudisssiialaiienumanzay
atals i mnzauiummsImMsaemanuau
76 WiamneshdaInIsusETINIIN MsRasen

1%
o "

agnhammaasaiifldnnmsdmunniuazdseg

Tugae (0-1) Adadfidlng o mnazaia
ddfidlng 1 aslduiinamasdiugaiuly
mftnzanfisinsouldagludn 0.5 Faduil
fiansosule

3.2.1 MISHIUBIUFIEIN (VT)

Tumsnaasameanuduuasale
NNAIAETD Tux meter Faeiidalaiiazluvhiu
vudunszdas  Tasasdiengannlulnage
s (Renanzaensziiies) uazasasasly
B3aw 9 Lﬁﬂaaﬂ'irll‘l\‘l'ﬁ}’lﬂi!ﬂ‘i’mLLﬂﬂﬁQLLﬁﬂﬁlﬂﬂ’]‘iN
# 3.1 Tapamsdesuuaneandeenlusauas

Fnsom legannaums

VI = eenudaieiialdannssieelusouss (Lux)
fanuaiialannussenme
#1in mmsialagrunsuies | amsSalaalishunsuias VT
(lux) (lux)
SL-01 28,000 87,646 0.33
SL-02 58,600 87,646 0.66
SL-03 65,000 87,646 0.75
SL-04 35,800 87,646 0.41
SL-05 76,400 87,646 0.88
SL-06 43,500 87,646 0.50

3.3.2 AWmdgnsuESIFusaIiag
(SHGC)

Unfiusondaeiisedase uaonula
mmaiinmswisunlas dafienuduluamenn
wiadilualaasilidednszae wdluganagay
Fanan Ialdundamiiiausennnasalnilvied

o w o = . vt -
Indidessnuusafindinniigarm v lisidymluGas
MSUNNFUSRTIAE MNFNMTFNAIENANIY

o & o a o
WATOUNIMNG = Wsnufdsrhunly +
wasnufinssiiimaiuly + wasnunasiausan
- = & - o &
i Steady state BaMORNsHTBIAN  Gany
=2 1t =1 ar v <
Felaifimsiivazaawaanuld suzasaumsaniu

WAINUMNNA = Wasnunawenun U + wasnuhazvauaan

O

Q



SHGC #a ﬁmﬂﬂm%'qﬁmw%'auﬁgﬂduhu
dhanmanszdeslusaua eifavaglugag 0-1
SHGC wasnsziipsluseuasiidhazyinlimsaeeiy
enuSaunnuasanfindithanluthudienddae dalu

SHGC

- oge W £
ansilndu
SUDDHIPARITAD

Uszinalneiisioimadaueilifludaididyige
lumsmnszdinaniquanwlumsiuanusauan
waveing

o & o =
WAINUMNNG - WaAIUNFENBUDAN

WAIUNNNA

o &
WAINUTNNUG

W Q, =wdwuhasly

o o
WaNIUNEIUY

» »
MANMUIANANTENINRUHANvesRIIUszIIn R URIA NS Tl 0e

Q, - Wiwfiazeueenn

U - dulszdnimssomanudeu
AT, =
DT, =

Il

[

X
K
A
U

NNITINABAY WU AIYBNBNSIS9E
[y - ' -1 o v g
anusaundrnuisnlng 1 wnnuamlWidiun
z - o= 1 1 >
nsziaafisunnaliafinisdediuanuiaugs
[ - Yo v @
anusaunlasuiinsgydoias nslaany
) ' & ' v . P ot -
anusaudEunszilasAauTed WanlSaudiguy

0.315x0.41 = 0.12915m’

»
) ] v - - ar = 9
= MANUIANANIEHINgUHpvesRIvUns Ul Ugungiivie
z 1]
= Anunuveansuiima s

nsziiioayandant 1.226 W/m’.°C

1/R, = 1/0.055 = 18.18 W/m’.°C

nsziiasTuseuaas 6 wilefildianmagay 9n
i 3.2 audiuldhnsadadlisiuaiia (SL-
02) didanTidanuiauduhuiiign nnms
nagaunvaglldnduasiaaiildinsadas
AHafaMIaNEIUAINIBY

= . o w & '
TN 3.2 udaAmaaNaEuTIFueInsEilaelUSauas (SL-02)

¥iia At | AR QP QR SHGC
nslusainsiney 05 16 52.78 37.57 0.58
NITNARRINUANAS 6 633.36 16.44 0.97
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Nnamsiagamgifianuuandisludes
vosgamgiduvuiuduiaissmnnlunszias
il lifianuuaneesiedasiimsuundey
Tumsénnamesaniadanudau Tasmswae
anuuandratgunaisuuuiuduarndu
anuuaneveasanmgiimuuunuaamgilundes
(ATp) wdulanaraasimsdesiiuaniau
yaamsUSuynlurnanaidng ﬁv'uﬁfhgqmn
laddeu azdilaisenisdesiuuasannnin
mnsAaiE I aUSinauenias Usinaemasau
fdvhunnfsstasludis WawSsudisuud
TLidluldawiingn damnsaifisadenananld
ardaranstnudasmsniafinandomliaime
melummsviafiinadodan msldssuuilasiu
mmi”ﬂu?;ﬁﬂ‘s:aﬂ%mwqﬁa:ﬁmam‘lﬂlﬁ'ﬁw (B
msaafaivialddiadaunszan uafazilunms
Hosmuluszesdu dviy mndnsandeeluseus
nnlszuvanmeadasinauminnharensilaly
nsziiiaslusauan

3.3.3 n'ﬁgm_,l,ﬁﬂﬂﬂm”au’lunimﬁm
dlaBumsneasensuiionziianuiay

¥ ¥

FeantAndumilunszilias aImMdfIUUULAE

= s

ﬁ"lu'luﬂam‘smﬁawuﬁqamdzﬁqmﬂquwamu
manuanlaseiniy wisnuenudauide
FAINAUNFINUTSNOUNTY  UBEWAINIUTETY
a:gnn"lmmﬁ'mﬂuﬁmashwimﬁm dana lvivias
muuaziilumssiuszuuUSusmeaataann
3.3.4 mMsSsutnaunIIimaasg
ssninenatiadnuneanll (uasarfindiiias)
Tupisnadavansidiniusedvas
nsziiiaaTuseus (SHGC) uwazaimsaeuLLa
nszifaeluseuas (VT) s lunsnaaay
sznineNefing fAuvass lWaniesnzimany

UANGN VIDANNARIALATDUTENIN 2 AIAINEM

Tnnnaunglatelumsmageuasail s

naaaulasldnsuiawriinasudnlouddrh (sL-
02) %qﬁﬂ'"nmiﬁmﬁ'umw%’auuamaﬂﬁﬁﬁqm
dlanadausie guvgiigeaniduue Tasaw:
aamgilundasninmnasauiiliisie sz
1o dalddummswisthuiinaseazaeamnuday
uAaATaENG NndildanansEnuaanIsNIL
ypaa3nvluamaliiuntnivuazdas
SulFaandanulwihiiiadiusn ﬁquaﬂﬂu'gﬂﬁ 3.2

qungii(e) ——Tu-1
65 B Tuy-2
] —&— Tu-3
80, = —¥— Tu-4
55 7 —%— Tu-5
50 —*— Ti-6
—t==Ta=7
4 To-8
il —— To-9
A —*— To-10
30 —— To-11
iy
25 — Tatm
20 T T T T T T T T T T T 1
0 § 10 15 20 25 30 35 40 45 50 55 60 65 1a1(uM)

= o a a ' & e =
sUT 3.2 uamAnuENRuSyBIgaIngiigaee q vaensziias (SL-02) lumsldnuad

ot

Sew
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= ' ' & '
MW 3.3 udmmmsaruranszilaalusaus (SL-02)

s Y P4 v o v P4 '
%1l myIameunseialusIua msiaa ldrhunseitaalusauas VT
mslivaaalw 58,000 87,646 0.66
Tdanohiag 64,585 87,646 0.74

Tumsiensvadasmsaesuuassas
nsstfaelusauds (sL-02) lumsnaassdas
nasa lWnuamafiadiimanuuansinds 0.08
Aoy 119 sasamunaIaedau Mmsraanaau
AINENNITNININGUNAEN ] FUNAUINNIG
Muasesilate (§ndimad) 'luvhtmﬁq'?ihimﬂqm
warnulumsneassnsnaassmeanaaa Wiy
fNpINAE mmsﬁiammmnﬁmsnmamﬁu
anofnadlaineuatiuasin iU naues
Litfamiautunasald Joihldiduamams
AMALAFDY ﬁ'mam'lugﬂﬁ 5.3

malenzimsandrhusiduensuis
TUsauds szvinnisnadaumienase Wiy
aNDNAgiANNUANEN 0.39 Aoy 40% wae
ANNAMIALAADY MILATBUGINEINNIEININ
dung Aemsingumgiiansiianuamaniau
Tua3esiansamsaaaaisudnios sty
dumisliassiulumsmeans 2 a%a wia wan
FuvgmMsnaasInuanaiadSidueudarfing
danuunhSidvesvase

4. unayl
Nnmamedauildujidianudaiui
mslensudaslusuaclulszmalng Heasalyil
1. Mlssundamasilufmiiy was
mannuluansaznubiasidee lidasmsuSinwu
yasuavannaasidanlansiiaalusauasszinm
dum w3adumgu

[y - A 1 o &
2. lssnunsamesnluinteny uazms
3 o P [~ = L4 -
mavlusprasndunuasidaadaenmsuSuin
& v
U msidenlgnssitaslusualsannls
- >
vialoumla
[ & - v =
3. MlssnunIaaesnasansusum
W vIaanusauniie luruIUMsSHE Wy Hgau
VY o J’ 4’ o o Ju - -3 -
Lildiiaanudutiuiuiagniimsuda Aasden
J L] L 4 o
nszl'uaq'[ﬂiqumd'ixm'nﬁ'luﬂﬂu%'auua:ﬂw1m
, 4 X i "
usrhuldinnigeda nsudiaslusiuasiinlauas
Touila
ﬂwﬂ IJ s
Nnraaliauiimsasuwlasdnus
v & |
PIMIFNUGN 1 lemuanumanzauny goui
a va & 1 e
waseulszanalumsufuatu q hilenumanzay
- 1] 1] lr 1 - ' vV o »
wsa‘luamﬂ.wuagnun"mtﬂ‘nsmlmgtaan'lﬁ
P o [ P2 - -
mMsasUnnanTNey Wutisswwamanialums
B e s
Wanldnsutiaalusaua
4.1 MmaNzilunsdszuiaisn
WA
' I a - = R |
mstglssndawssnuniulawuta fa
maUszntianasnulwvh Adamslavasalwiiasas
& v @
uazmsidenldnsulaslusauaaliivansauiu
E ko =
2INMSFOIUN WuIImMsiEnuaiaslsenumsly
P ' ' .
nsulaslussuaaaulvgle iwmnzhmsiusna
P " P | - ]
WERNINANNLTNADU 1 wazANNIDUNHIUAD YIS
0 waneslssnuanduilss naamazsganl
J T J L 4 - \J
anusauniunsaitaunluarmsimsaemn
anusaulade 1 arnuipuasanagmaluaens



o 4
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4.4.1 msulSeudisunisdszndn
NAWIUYBIUFIFT (6)
n1stdseutfisudaldiiidunas
=l 1 1 4 = ] [ o
WSsuisuanudasdineeaua Fimhaluand
w ' & ' " @ -
fundunseidaalusauas  Flenandiines
msAnamIIuIuvaaa Wi ldnuanudasain

4 ¥ ar o i l; '
NIMAUIIUIUTDILEITINY D nszieelusauas

RCR =

udrdnnammsldlwihmeluses wamens
LANANYBIA LTBYDINAINIU
ﬁuﬁnqummaau 0.5X0.4=0.2m"
Tumsmmdudszandnmsly (cu)
#aama RCR lumsuwSsuiiisuldlaulwuuy
wHussauLaATaUI NI UL 307 Ty
taua 30°

5 X H(L+W)

(L X W)
= 5 X 3 X (5+4)
(5 X 4)

= 6.75
Hlaulviues 27 A RCR =

6.75 1@ W/m2/100Lux

= 3.488 + 0.75 X (3.947-3.488) = 1.95

WoeUuIn 5X4 m2 91@aaMIdas
@ (siiawpansud aslUausudazyiin) SL-01
= 28,000 Lux M4IW (5X4X1.95X28,000)/100
- 10,920 W sarudlivesn 1a 36 W asly
YaaaduIU 303 viaan

fatdudasinisinesaifau
dansathetszudalwihle 10,920 W iy kw
2zld 10.92 kW

feanmnih 1 kW oy 1.04
um

foas W 10.92 kW sy
1.04X10.92 = 11.36 um/alug

Aol 1 Yo 8 #la 11.36X8
= 90.88 UM/U

dalu 1 fauvu 28 u
90.88X28 = 2,544.64 UN/LHaU

tsrdrunsadszudaarldinaly
wiludoulade 2,544.64 vin laldnsudias
Tseuaaunumslivaaaluih 303 vaan Tusan

ANUABIMSUENEIN 28,000 Lux

0O
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#1a ANUFDIEIN nuvasald iadnld Uszniialvivh

ABIMS A% (36W) (W) @aLiau (un)
SL-01 28,000 303 10,902 2,5644.44
SL-02 58,600 635 22,854 5,324.06
SL-03 65,000 704 25,350 5,905.54
SL-04 35,800 388 13,962 3,252.59
SL-05 76,400 828 29,796 6,941.28
SL-06 43,500 471 16,965 3,952.17

=t =4 o ¥ J 1 o ar
4.1.2 m3wlSauiisunisdsendn  mslanseidasluseuaslumsiauluesunaieiu
WAIIUYBINDSABUATY TAANNUANANYDINM T LEwasnu InFh Tunsm
msulspuiiguiiasidumsulseu-  enuduzasuaseaudrunuuuleUssndawainu

euliiAutanuuanadzaamslgvasaliiy  wnnh

marmnnillfunanss 5X4 m. g8 3 m. HIFBIMIANNTIN 500 lux
wuuusnmsidvaanlv Wasasaidud (36W)
RCR = 5XH(L+W)/(LXW)
5X3(5+4)/(5X4)
= 6.75
Hlaulras (#27) A RCR = 6.75 1¢ W/m2/100lux
= 3.448+0.75(3.947-3.488)
= 1.95
2UNANDY 20 m* FBIMIANNFDIETN 500 lux 14 lW
= 5X4X1.94X(500/100) = 195W
T5waan 36W Manua 195/36 = 5.41 #3a 10 naan
msdaiadaafuiinniaang 20 m? Alenuaharhiunnmsewes
= 195/20 = 9.75 W/m*
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1. @NNIBUINKIA

wWn.Ndmile (5X3) m* X 160 = 2,400

wn.iele (5%3) m* X 250 = 3,570

wWn.HaazIuen (4X3) m* X 160 = 1,950

Wn.HdazIuan (4X3) m* X 250 = 3,000
2. ANUSBUINNWAY

wonuiiimnululasived 20 m* X 190 = 3,800

3. MINIBUIIN Fresh Air
WNn.Hea 20 m* X 175 = 3,500
v oA
4. ANNIBUDY

vasalW@nann wn. vas 20 m® X 37 = 740
gunsallnih 10 X 36 W 360W X 34 = 12,240

974 Load 31,350
dadlu TON enuifiureausd 31,350/12,000 = 2.6
Ao kw/a 31,350/3,412 =  9.18

MSMYIaLasH Isnuvaanln 10 vasalueeine 5x4 m. g9 3 m.

BTU/H
BTU/H
BTU/H
BTU/H

BTU/H

BTU/H

BTU/H
BTU/H
BTU/H
TON
kW/H

wuundas nmsignsziaalusanas SL-01

10 ¥aan
drnszdiaeiifud 0.2 Senuai 28,000 lux
Ay w/m? = 28,000/120
= 233.33 W
tanRufinsadas 1= (233.33/0.2)x1
= 1,166 W/m’

AMUUAANINGTN 9.75 W/m® Tuiuizmne 5X4 m. g9 3 m.
(5X4X3%9.75)/1,166
0.5 m*

MANUNnTEUDN

& A & ' v vt Iom @y da
ﬂ"l‘iW]Wl!‘Ylﬂ‘i:lUE]\‘II'LJ‘NLLH\'I?IE’NH?N?JH'!G] 5X4 m. 'nj\‘l 3 m. tl.'lr‘l1».[6"'1"]’1Z.IH’J'N'V!LYI']ﬂ‘IJ’WE]\W](.‘9'IG"|‘].‘10\J

v & & Y e
Muue e lEnseleng 0.5 m® azlaanuaingd 9.75 W/m? ¥38 500 lux

Q

O

-
i
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msmmnauasilEiunasaln 10 waanluiaang 5x4 m. @ 3 m
1. ANusauNNuIl

wn.fewiie (5X3) m* X 160 = 2,400 BTU/H

wn.fidle (5X3) m® X 250 = 3,570 BTU/H

WN.HidazIuaan (4X3) m* X 160 = 1,950 BTU/H

WN.AAAZIUAN (4X3) m* X 250 = 3,000 BTU/H
2. ANNIDUINLWONY

monuisimulalasiiues 20 m? X 190 = 3,800 BTU/H

3. AMUIBUIIN Fresh Air
WN.YMB9 20 m* X 175 = 3,500 BTU/H
4. ANUTBUIINVAIM
Ysmnaenudauideru (0.5X0.77)=0.385X2,100

= 808.5 BTU/H
574 Load 19,178.5 BTU/H
Aoy TON anuBuwesuss 19,178.5/12,000 = 1.59 TON
aatlu kw/H 19,178.5/3,412 = 5.62 kW/H
ilafwaudrinsadswna 0.5 - nsdavasalWWgasisaidud
whivTinauasoihiunmsldvaaalWdiuiy 10 (36W) $1u9u 10 wasaludaszue 5X4 m.
nasnea §9 3 m.
Tl 195 W/H
w3n L5 lWih 0.195 kW/H
MITUMIZVBLDS 9.18  kW/H

sumslalwily 15T vhAv 0.195+9.18 = 9.375

tlu 1 1 w8 lie whiu 8X9.375 = 75 KW/ 3y

lu 1 Wau v 28 Ju uhifiu 75X28 = 75 kW/iiay

8 Wi 1 kW AU 1.04 vn Aeilu 2,100X1.04=kW/ oy
mslinsudaalusous (SL-01) luwasng 5x4 m, @ 3 m.
MITuMsEYRIUDS 5.62 kW/h

dlu 1 Suhnu 8 Falie whiy 8x5.62 = 44.96 kW/Su

tlu 1 @ou ¥ 28 Ju iy 44.96X28 = 1,258.88 kW/iilau
danemluih 1 kW ohdy 1.04 vm Ay 1,258.8X1.04 = 1,309 vm/dauy
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#inUes msllwhanuasald | msldlwihanmsianssdaaluse ANUUANAN
nsziing nIN/ifau usmdumszrasszuuUSuame /ey
UM/ iU
SL-01 2,184 1,309 874
SL-02 2,184 1,274.29 909.71
SL-03 2,184 1,281.28 902.72
SL-04 2,184 1,302.25 881.75
SL-05 2,184 1,274.29 909.71
SL-06 2,184 1,288.27 895.73

ANNUANENM IFNeLdasIAauiia
' “ &
gatfiou 1,000 vin luudazyiiazasnsziiias
msiavaanlu 10 waammaqwgamsat'ﬁuﬁ (36W)
fenldnemsmanuyauesAaudTuTINNIM Lde
2091900 W19 denalitiansseiuasuinnm
a & '
msaansziiiaalyseuas
oy v &
wansaggulaiinsldnssidas
Tusquasendaninwsznivsanuenudauly
msdenun luvanisennuSnaenusaunie

-

nvana iNluvasmenmnuuaziniaunuil

!

USmnamaeiiiy daly mniimsesnuuuiia
wazyarenisiavasalWludenainariuuas
mslEnseifaslusauasluthundsanasiiudeit
mnsgufiesh uddasnseineldmsdiuin
Tasgfdmmamedundinuniainianaiite
TldsUuuurasnssanfuanaasuasimnzay

uaztszndanasnuludiurasmslalwihnga<<
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78 7.6 msmuauaunsaiithgiamuuazaunininisia (Control of monitoring and measuring devices)
¢ awinseesrmaliiimathedemuuasmsiafldimsiusesliuh
¢ awnsdasiangunsaimsihginmuuesaunsaimsiaianthuieldithmdnguanueaduasyasuan o
walvihulumudaimmuaiidasms (97.2.1)
¢  sdnsasimhnsumsiilideenusiilslumsihgaamuuasmsiniimnsaujiamstiganly
wazUfiamsbigaalulusnsasiinsiuiutammieraamsithquasmsia
Faisrdhaitadilananisiaildtugndas aunsainsiasas
a)  fimsaaudisy (calibrated) W3alamuaau (verified) udhluszrznafimmianiamuddumsld
Tosraudiuiueiasiiatmnasyui ld@audisuinann (traceable) 3nasguszwinminia
MATFIUIANG Tunsdinbifinasgudnan fupuililumsaauiiisuviamamuday
edasiimstudinly
b)  USuusmdamsuiuudshonisniu
c) dsuanamuzaimssauiiouliifiamsaadula (determined)
& fmstesiussmnmsuFuusiianiiinayasmsTaiuligndas
)  asiurmudsmuuarmadonamwarsswinimanhmsiadaude mahysnnuazmsiadiu
¢ venwnil daaunseignamawuhbidulumadaimun asdnsaessudivuasiufinnsiussawauaimsia

fildnoumbil
o . v 4 I
¢ asdnsdasfiumsathaumnzauiueiasiia uaznansenula q fifidendasid
¢ msthiiinnamssaudisuuazmai ihaamuiulsasdaufuinmli (g 4.2.4)

A . Y v o - o v . .}lw v v e w
¢ daheeuiunsildifamsithgiemu wazmsinzasaimuailasyld desuduanudinsovas
panfmeTTarIuEmN ldhimszgnelE
- ¢ P . v o ' v 4 W a v $od 1 de
¢  aaumimefavnimnandaldmsivsesnauldnuluilinwuuaziviudnasmilniianaly

Fadanm : @ISO 10012-1 wae ISO 10012-2 e

i 3 ; < 3 :
1SO 10012-1 Quality assurance requirements for measuring equipment Part 1 ;1383 Metrological confirmation system for
measuring equipment a2 ISO 10012~ 2 Quality assurance requirements for measurement Part 2 : (584 Guidelines for control

of measurement processes)

UIIMIYNTH
- ‘r - d o = s L=y ar =
@ Tnuagnd  “canasmsaaiziaiaciiadn.” njunw : wninndegsiadadiod, 2544.
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punamagulwsasinsu
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niivag

msihayulwsnlddnmlsaiinnuuug
saeillusulwsdummmuaasswanwasanulns
T Aninenemandiuunaseifwenlaaniy
aanilu 2 W’Jﬂ‘lm'g"] h) primary metabolite (lae
secondary metabolite FaanlFiiusinmlse
Woanulwsnanesiiaflimaunuenuauiiagiu ey
waanuasaudalawn § quinine 1850w ldniaise
TuvaaWmzarelasii andrographolide 1Funly
luwasuzanuuani anthraquinone, sennosides A B C
waz D 1Filuerdis  warsinvesumiegd
fiiduszine Wiflusduay vy tincture
myaudndeivanlalivastiu udu (@3
GaasiBuar wenan auilan. 2534 : 19-21 60-
61 uwaz 78)
mangostana Linn.) (Uufialued Guttiferae

ﬁ\IF]ﬂ (Mangosteen Garcinia

v & ar @
¥aUIMATBUTU Ugniumnmamaeaziusan
uazmalavaslszmalng SnynzyaanmiuliBudy

-5 1] ) v - -d .' = d
nnananivlvg dduaw wWianidiheaiemh
Tulvgnuiuazudsnanavuvuidntasisuia

*SYYS WINNAT

Wuguanes 4-7 wudas fMumadu
findusasnandenareilu ynuadinagiin
uaqnﬁﬁﬁwauﬁwma wWaenvwn (@ninnuane
67)

gsswaaludnnlunananhdunlidunie

ﬂ‘iiﬂﬂ’l‘iﬂ’]‘iﬂ']ﬁ']‘imi!ﬂl‘!aﬁ'lu. 2532

wWaanuawieFaiarsunuiin (tannin)  Wuen
Snwmauds Ueases  laglddenuamnuis
dufviulandadufuihdudssmuinmeins
MNENM ﬁiiﬂf}mﬁﬂﬁ’mﬂijﬂéTﬁ‘l wWasnuauna
Hauuuna szédwviauna udumaloniiy
unaunues munanwwas laghwdenramnua
dusnihyula Timusa (quddayamyulws. 2529

191-194) aaluil tﬂuﬁagamqém‘r’;ﬁﬁ’n
menenaasiianuaulaayulwsiigauaz ey
msAnwmangneailTludeduiadzuning
Hruan

NIANHIM AN NBLAN

Mangostin (U4 xanthone zHawnilaf
analannuazdiuyasduiane anwuzilundn

ntlsshaudmnsmmans sminendsgsiavadiog : m.a. (wHTmw) sninedeaiuedunsilse ; m.a.

(malulaiidaunadan) wvminendeuiioa
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divdaq
gosluana C_H O, H#awmataiih 1,3,6-trihy-
droxy- 7T-methoxy- 2,8-di-(3-methyl-2 butenyl)-

i3Avaauival 181.6-182.6°C

xanthone ijﬂﬂﬂﬂﬂ%’]\‘ié’in'}wﬂ‘i:ﬂﬂu 1
and Stout. 1958 : 1691-1700)

(Yates

Mwlsznau 1 gaslasainawes mangostin

nmsdnrmMsanaasnnildanuaiang
UBNIINWYU mangostin Ud2 ENWU B-mangostin
fifmdes Hyanasumad 175.5°C gaslutana
C, H 0, gaslansaindudaslummwlsznauy 2
Fapdroiy mangostin ARAUEIIZATITIUMINT 3
Wiy Tasdsuannny  hydroxyl TUidumy
methoxyl (Yates and Bhat. 1968 : 3770-3772)
waz y-mangostin anvusilundndindaciiae
wasuinad 207°C  gasluana C H O,
figaslaseasn aauaaslumwysenay 3 (Jefferson
and others.1970 : 2538-2543) @audun
Inenenaasien xanthone 1ean 2 ¥iia Aa gartanin
ez 8-deoxygartanin ﬁqﬂwaaumm 167°C uaz
165.5°C Higmsluana C H O, waz C H O,

MO (Govindachari and others. 1971 : 3919-
3926) @aalannd uaz lyydunwu (Holloway and
Scheinmann.1975 : 2517-2518) laanads
mnﬁ'wmﬁuﬁqqﬂ Wwu 1,3,6,7-tetrahydroxy xan-
thone @amnfiuninenaaasannarenguanass
nnudanuaikaawuil xanthone 8 il Aa 3-
isomangostin, garcinone A, garcinone B, garcinone
C (Sen and others. 1980 : 2223-2225, 1008)
xanthone 3a Wa¥ 4a (Sen and others. 1981 : 183-
185) BR-xanthone-A, BR-xanthone-B
(Balasubramanian and Rajagopalan. 1988 : 1552~
1554) z'l’agamad’mﬁﬁ'ﬂ"‘mﬂm"lam'ﬂu'hm
mangostin wazaywWusiNAnmmandinenluz
fauniifisuanauietiagiulnng il
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mwisznau 3 gslAseadawes y-mangostin

NMIANIMILAFTING

UMY Indhaiadduiu uaz
AILNENIY (Shankaranarayan, Gopalakrishnan and
Kameswaran. 1979 : 257-269) @1 mangostin
uazaqﬁ'uﬁ' 6 ¥linAD 3-o-methylmangostin, 3,6~
di-o-methylmangostin, mangostin triacetate, 1-
isomangostin, mangostin-3,6-di-o-(tetraacetyl)-
glucoside WaT mangostin-3,6-di-o-glucoside
nAnwInadaszuvdszandiunaalasly
mangostin UTAYNUSUAMYAUINTIING 10-300
fadniu hmiindamy 1 Alandu Sadmsdantes
wuimanamylasuansunly 15 il fimna 200
fadnfu/imindany 1 Alansu mangostin
wazayWusiigninamsiaurasszuulszam

daunan (central nervous system depressant)
Togdanannansmiaaan (ptosis) 439UDU (se-
dation) aaMSNNUPBIUSEEMEUG (motor activ-
ity) waziilaliming 100 fadndu/hwindamy 1
ilaniu Wudl mangostin uazaywusazl
(@3UONSUBIIUBUNEY pentobarbital UAZENFAY
ether Yhlinduumidiuuazdavinugu onciu 3,6-
di-o-methylmangostin Laifignaaanan
nsAnuIgnidiunissntaulanin
mangostin WazayWusaadmedasriaslvun
wammna 50 fadanduhwingany 1 Alandu
WaUsIngI1 mangostin  1-isomangostin  UAE
mangostin triacetate ﬁwaﬁwmsé’mauﬁﬁqtﬁ

. o
vy ldniaulay carrageenan uazdu
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msanauiindsmmilasilifouds (cotton pellet
implantation) asluifiavihl¥sniay LLaz'lu'nHﬁ'
gndadaunianlasaniedasdne @rsdanan
Atveansasumssnauld wudsmuiladnm
msinwukalunsziwizamislagly mangostin
uimyzmng 50 fadnfu/hwiindavy 1 Alandy
Tosdialdm19999989 WU mangostin fignd
Tunmssnwumalunsziwizems  Taam 1y
NuuKalunszinzamsantaeas wasiian
ﬂq&ﬂﬂﬁ (Shankaranarayan, Gopalakrishnan and
Kameswaran. 1979 : 257-269)
msAnmniunuaiise Staphylococcus
aureus "5‘4u"lummG}ﬂaqm'stﬁwuaq‘[ﬂﬂmamﬁu
mangostin, 8-deoxygartanin UATESANANELIU
methanol 1NLUABAKANIAA WUIT mangostin
WumsieangnilddigalunsdunuadiGe
MmewugUnAuazaawugiing penicillin Tngiin
m‘nmﬁ'uﬁ'mﬁqﬂﬁmmiﬂﬁ'uﬂzqmsr.ﬁnuuﬁu‘[mwhﬁ'u
7.8 lulasnin/fiaddns dmSu 8-deoxygartanin
WasESENANEY methanol Henamadugudand
snsadudamsasaydvlanhiu 250 uar 125
lulasnu/fiaddas mudau Gorfad simnywndu
337-339) lullidefiu
ladnwgnaduszee mangostin lasnagau

wazAtle. 2526

funilWiAalsafiimis (dermatophytes) W
mangostin M08 MsSaLduTazes Tricho-
phyton mentagrophytes, Microsporum gypseum U@
Epidermophyton floccosum mmﬂTm’fw’hqm
fannsafufamswdadulaian 1 fadndus
#08805 ueliiinada Candida albicans (Gayas
WmyuAN lanansal wedlnies uasfioeg
38307, 2526 1 341-342)
msAmngndmumseadvlavaaueiice
8 #ilauars) 13 ¥laYey mangostin uazayWuEAa

B-mangostin, 3,6-dimethoxymangostin, 1-

isomangostin WA mangostin triacetate WUATILSY 8
¥ila Mbhwmageu @a Staphylococcus aureus,
Pseudomonas aeruginosa, Salmonella typhimurium,
Bacillus subtilis, Proteus sp., Klebsiella sp., Es-
cherichia coli Uag Vibrio cholerae uazs1 13 #ila
'ﬁlhu'lﬂﬂﬁﬂ'u Ao Epidermophyton floccosum, Al-
ternaria solani, Mucor sp., Rhizopus sp.,
Cunninghamella echinulata, Trichophyton
mentagrophytes, Microsporum canis, Aspergillus
niger, Aspergillus flavus, Penicillium sp., Fusarium
roseum, Curvularia lunata W8 Candida albicans
nnmsnwuhiianudaiy 100 Tulasndu,
1883035 mangostin MuuuaiiSale 7 #ile sniiu
Vibrio cholerae 1-isomangostin MuLUafi3ele 6
#1@ B-mangostin MuLuaiSe 1o 5 #ile uaz
3,6-dimethoxymangostin duuuafisele 1 #iia
@71 mangostin triacetate YU lAiEINTOIIULUATIGE
'Fiﬁ’lu"lYlﬂﬁ‘r]'Llﬂ’l'iﬁﬂ‘lﬁ'\ﬂﬂgﬁ”‘luﬂ'ﬁL‘-ﬁﬂJlauTﬂ
¥0iH0%) Wuh enwdndy 5 Saandu/fadans
mangostin ﬁ"lul%ﬂ‘sﬂﬁ 12 #i@ unIY Candida
albicans 1-isomangostin W8 B-mangostin
dudenld s wilaindu dau 3,6-dimethoxyman-
gostin WAE mangostin triacetate laiganse
fudanfihinmessuld asdiulad mangostin
dugdunidlaannniiayWus (Sundaram and oth-
ers. 1983:59-60) dnnaralapunlainmsdnm
andautes 3 ¥l AnliiAelseluiiy de
Fusarium oxysporum, Alternaria tenuis W% Dreschlera
oryzae Y84 mangostin WATAITNENLAEINY
ﬁ:wu'lutﬂﬁanuaﬁmﬂ A8 BR-xanthone A, gartanin,
Y-mangostin, garcinone D, xanthone, xanthione,
euxanthone u.axﬂijuagﬁ’uﬁ'ﬂa\i mangostin
Adenuitumn fa di-o-methylmangostin, di-
o-ethylmangsotin, di-o-propylmangostin, di-o-

butylmangostin, di-o-isopropylmangostin, di-o-

»
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alllylmangostin, di-o-methylallylmangostin, di-o-
acetylmangostin W@% 3-isomangostin 'W'U’J"ﬁ’i
ANNNTUIUNG 1 Hadn3u/iadans mangostin
warasnguidsrfuinylunidenuatgadl
qn%‘é’ué’qmiw"smtﬁu‘[ma\uga'ﬂﬁq 3 #ia
Tdnnninguiidueyusyas mangostin lagi
D.oryzae gniudemsiaiqiivialduiniiga
savavanitlu A. tenuis uaz F. oxysporum mudeu
agnlsfimuszuhamnansihanmaday wuh y-
mangostin Iiwamstudamsidayidvlafudan
ﬁ#nﬁﬂlﬁﬁf’njﬂ (Gopalakrishnan, Banumathi and
Suresh. 1997 : 519-524)
msdnmAvinmuissduza mangostin
@afy (hepatotoxicity) d”mmsguauaq mangostin
dammrisshwesaulsl SGOT wax SGPT il
mangostin Wivyz1 200 fadnduhwingany 1
alaniy Tasdadhmagaaias nasnnnuznle
Sussiiud 12 $alas mausinginhlianadadh
rastaulmiiesasiniu  uaziudeszdugege
anwniashrasteulminedasiiazuysiulasnse
furwnarasasilasu nmsdnwieudisy
HaYDY mangostin NUEN paracetamol TogTwans
mathn 1.5 aduahwmindany 1 Alandu wuh
paracetamol Hinarn lvianuiashususulmi SGOT
waz SGPT LAuduxnniimasn mangostin
SGPT
Tumyitl@5uparacetamol tiinAuaInAIAIVANT

Tagawizaranuiaslhvaataulesd

493.62% luvouzi mangostin vhlvamuiaslivas
SGPT tiiwiu 89.619% uazwuhSanalusiiu
‘nu'luﬁuwgﬁhlﬁ"‘s'u paracetamol ANAIDEINY
wgdAgy (19.71%) Tuyouri mangostin NHKA
dauFinalusiusaludumy (Suws asussans uas
Az, 2530 : 51-57)
msfAnmgnivesdanuatgawieiiana
Freihidaadansndsdianinsladluanizii

- WS &
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msns:vfu'lﬁﬁﬂﬁwé"ﬁLaﬂTn'ﬂaﬁ (acetylcholine
107* Tua/Aasuaz prostaglandin E, 107 lwa/aa9)
wazluanziliiarsnsrduludildnyunn
Togldinaiia short-circuit current WU'hﬂz\!ﬁiN dnne
asanannldenuaianalulGinm 2 fadniu/
Ha99ms  d1N15080AY short-circuit current
Tudldaals luzasianudrumunassniad 1§
Wistuagaiarunswasuwlasiaafaninms
Fudanmswasaaslsduazdnaudu Antedld
(Pognsakorn, Pongsakorn and Settheetham. 2535 :
25-28)
msfnwnalnniseangndzes  ao-
mangostin Hildanduiialaseis (skeletal muscle)
apenszeng wuhasiiaua lWananuiaels (activ-
ity) waudulysl Ca® -ATPase wazanmsUans Ca®
880Y1A sarcoplasmic reticulum umné"wmifa
Tases fwe IC 50 Aanudndu 5 lalasluand
DNMFIATIIIMITIURaUMansIaanamsius
gananwuiansi lWdudaanadaslhuasdulad
ATPase Taghl¥Siwwimadidananudanse (non-
competitive-type) o-mangostin a1 lussii
Uselamidmiulddnmmhiimaaisine (physi-
ological functions) vaudulasl waz sarcoplasmic
reticulum (Furukawa and others. 1996 : 337-340)
mangostin Ua y-mangostin MNNLUFBNMATIAALTA
wagudaamuiasvanduleal HIV -1 protease
WwUynoncompetitive (Chen, Wan and Loh. 1996 :
381-382) WATWUI mangostin §1N1SOIUAY
Bl{l\{ﬁﬁﬂ‘i: (free radical scavenger) Uaanumsiia
2ONTLATUYD low density lipoprotein (LDL) (Wil-
liams and others. 1995 : 175-184)
MsAn¥IEIsanaveIu methanol
nnwdsnuaiaganuhiiuaduiamsnadds (con-
tractions) YDIVADATDANTEME (isolated thoracic
rabbit aorta) fignnszdulivadIdeas histamine
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LL3% serotonin tﬁauﬂnm‘saﬁ’mwmu methanol
smamaiiamalasaninasni wuihil o-mangostin
udz y-mangostin udasrasneaasluiauang
serotonin

471-472)

SENLABSYDN
(Chairungsrilerd and others. 1996 :
mMsAnwIGan NIV a-mangostin Tuugad

histamine Llag

histamine laalUIunuSiswiaas histamine H1
'luvuané"nmﬁm%'ﬂu (Chairungsrilerd and oth-
ers.1996:351-356) WRLHANISANMIADNIWUN
Y-mangostin TudunuSigwinas 5-hydroxy-
tryptamine 2A atiudiwaaslunduiiaGoy
YDINADALADR (vascular smooth muscles)
uaztn@aidan (platelets) (Chairungsrilerd and oth-
ers. 1998
mangostin ﬁwaé’ué"'qm‘s 5-fluoro-alpha-

25-31) uanNULINUBNIY y-

methyltryptamine (5-FMT) 34 L'ﬂuaﬁﬁﬁuaﬁﬂﬁwg
(mice) tinmmsehem Tagluiaraisiswaas
5-hydroxy-tryptamine 2A (5-HT2A) Yufia Y-
mangostin 89174 antagonist 283518WaBS 5-HT2A
Tuszuudszamarunaradneas (Chairungsrilerd and
others. 1998 : 855-862)

MIANYUNTHISUAITATVDI o-mangostin
Tunysm Tasiia a-mangostin 1T1MeHBIBY
Wuinyznnne 50 fadniuhmindany 1
Alansu wuhldduaiswisiwadmands
0UAMFNTYBY o-mangostin GIRAD SATIZIAN
10IN15QATNINAY 2.00 T 0.26 datalug
wazfinsdinuasmagadn 0.39 * 0.03 Halu
AMNLTNIUYDY o-mangostin luwarduIHan
gqqﬂ'ﬁna‘lﬂﬁxmm 1.23 T 0.40 #lae uaziien
8.93 * 0.16 lulasniu/faddns sas15i090
PaedanIMsiinsaniian 0.34  0.02 datla
Axatievasmsiinaanilen 2.10 + 0.12 #lw
Auiildnsmdeudinarnduduio o-mangostin
uianm 20 #lw (AUC, ) fieh 39.29 &
1.11 lalasnduedalae/fiadans fudilansvdau
I.’Ja’ll.:‘i'uﬁ'uﬁﬂ a.-mangostin IUE (AUCD_’GC) den
39.40  1.14 laulasnSuedaTua/fiaddas
UAEWUTIMIQATNYBY o-mangostin tUUUUY one
compartment open model fLEANIlUMWUSENBY 4
(BTYEUE WIVNAS. 2544 : 46-50)

Ol-mangostin concentration in rat plasma (Hg/mL)
H

0 I 2 3

o

4 5 L]

Time after mangostin administration (h)

MNUsENaY 4 NTIWLARANMINTUIRGEYEY a-mangostin UWANEINZBINYLINNET @19

o

a



unaql
asswaouauq ludnmlunawaanldan
ar - Vo ¥ - L3 L
uaNenaAaldTnwIviasds daaevias uduma
o ' o g w
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Jﬂ = L d‘d 1 A
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s o ° &
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L S g oa
Tunsznzams uazgndauq uennniidaiuie
daiuiaeinen paracetamol Mlduagmluansae
Tafitmd1iioas a-mangostin  SInFudaya
WINTABIMUNTYAI UM FNTYBY o-mangostin
Tunyrmansaldiduunmelumsiann o-
5 L -l Ld ar
mangostin ItflusnljEuzuazendrunissniay
<d| 4 = o
hangudldluswaa Tuilnileq Waanuaivae
>
gninlulaswdsslend daansathasdidy
nnudsnaisganianniue unuiagiuled
= [ o LJ o ¥
nzilumsaemsidaqadmsarlumsinidenan
sheuszmalaunediu uazdudumsuinygaen vty
waesnuamgaiansaeneldliiulsznau

aamuanUSinaezaalaanmed<

1 341-342.

SITUNNANMINUN, 2529,

(un519N 2530) : 51-57.

USIAIYN TN

SRYYE WINNAS. miﬁﬂmmz‘i’maumam'ﬁmmmanaﬁuﬁuﬂn'lﬁmmﬂﬁanuaﬁaqﬂ
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DU i ik v Fnulsausy
p uignngulseusy : Usznel g .
f vaswnminua | luede
1 Cendant Corp. : USA

. 542,630 6,315
(loun Days Inn, Super 8, Howard Johnson, Ramada)
2 Bass Hotels & Resorts : England
. 471,680 2,886
(1.mm Holiday Inn, Inter-Continental)
8 | Marriott International : USA
S— 355,900 1,880
(loun Marriott, Ritz Carlton, Renaissance)
4 Accor : France
.. 354,652 3,234
(1Glllﬂ Sofitel, Novotel, Mercure, Ibis )
5 Choice Hotels International : USA
.. 338,254 4,248
(lun Clarion, Quality, Comfort, Sleep Inn)
6 Best Western International : USA 313,247 4,037
7 Hilton Hotels Corp . USA
(l@un Hilton, Conrad, Embassy Suite, Doubletree, 290,000 1,700
Hampton Inn)
8 Starwood Hotels & Resorts Worldwide : USA
. @ 217,651 716
(18un Sheraton, Westin, St.Regis, Fourpoints)

9 Carlson Hospitality Worldwide : USA 114,161 616
10 Hyatt Hotels/ Hyatt International : USA 85,743 195
11 Wyndham International : USA 73,215 303
12 | Sol Melia : Spain 69,178 260
13 Societe du Louvre . France 65,970 990
14 Hilton International : England 61,889 217
15 | Forte Hotel Group : England

v ) 58,636 449
(16!LLﬂ Meridien, Posthouse, Heritage, Travelodge)
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Pergasus Solutions : USA 1,802,872 8,700
Lexington Services Corp. : USA 494,000 3,800
VIP International Corp. : Canada 210,320 1,872
Supranational Hotels : England 123,563 1,077
Leading Hotels of the World : USA 94,000 340
Hotusa-Eurostars-Familia Hotels : Spain 77,950 976
Keytel S.A. > Spain 76,000 760
SRS Hotels Steigenberger : Germany 72,000 400
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Concorde Hotels Group : France 15,000 72
Small Luxury Hotels of the World  : England 14,555 256
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Henry Campbell Black. Black’s Law Dictionary. 5th ed. West Publishing. USA.1979, p.424.

Dispute. A conflict or controversy;a conflict of claims or rightsjan assertion of a right,claim,or demand on

one side,met by contrary claims or allegations on the other. The subject of litigationjthe matter for which a suit

is brought and upon which issue is joined, and in relation to which jurors are called and withesses examined.
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Arbitration. The reference of a dispute to an impartial( Third) person chosen by the parties to the dispute who

agree in advance to abide by the arbitrator’s award issued after a hearing at which both parties have an opportunity to be

heard.

*See.Michael Pakington. Mac Gillivray&Parkington on Insurance Law. 7th.ed. London :

Sweet&Maxwell.1981,p.531.,Raout Colinvaux. The Law of Insurance. 5th.ed. Sweet&Maxwell.1984,p.162.
*Address. 3601 Vincennes Road. P.0.Box 681098, Indianapolis.IN 46268. USA.

iuAddress. 4200 Wilson Boulevard Arlington, VA.22203-1804. USA.
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Testing Oral Interaction Between Bands

Three and Five

1. Introduction

In testing English as a foreign language
(EFL), the evaluation of the spoken component is
often most controversial. Not only does the examiner
(or interviewer) have to cope with dialectical and
other linguistic variations but such evaluation can be
rather subjective.

In this article, Peter Corbett [a former Brit-
ish Council lecturer in ESL and Testing Coordinator,
British Council, English Language Centre, King
Abdulaziz University, Jeddah, Saudi Arabia] describes
a test designed to assess the level of oral interaction
of students of the English Language Centre [at King
Abdulaziz University, Jeddah, Saudi Arabia] Course
101 [a one semester course] for students from the
Faculty of Meteorology and Environmental Studies
[MES].

The test took the form of an interview/dis—
cussion during which questions based on the science
content of Course 101 were used to test the oral

interaction skills of students in small groups.

*Peter Corbett and
**Asst.Prof.Dr. Vinit Phinit- Akson

All the thirty-three students tested were in
the eighth week of the 101 Course at the time of the
Oral Interaction test. They were all Undergraduates
and came largely from Saudi Arabia [29] with the
remainder coming from Yemini [3] and Pakistan [1].
On entry to the ELC, the students had all taken a
placement test consisting of a grammar/vocabulary

test and a writing test.

2. Aims of the test

The test was intended to conform to specific
guidelines. These were as follows:

2.1 The test should have normal status for
teachers and students and be a routine part of the
course.

2.2 It should be relevant to the students’
needs and interests.

2.3 It should relate to the objectives of the
course and to the materials used and approach fol-

lowed.

*Former British Council Lecturer in ESL and Testing Coordinator.

**Language Institute, Dhurakijpundit University, Former Dean of the Faculty of Humanities, Head, English Department and

Foreign Relations Department : Ph.D. (Linguistics), T.E.S.O.L. Certificate, University of Pittsburgh, U.S.A.
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2.4 It should encourage the students to think
about their purpose in learning English and their atti-
tudes towards their English studies.

2.5 Tt should provide results which reflect
the students’ ability to speak and understand English

in a controlled communicative situation.

3. Procedure

3.1 The test took place in class time.

3.2 The students were informed that the test
would take the form of an interview /discussion, dur—
ing which they would be asked questions on the work
that had been done on the course.

3.3 Four members of staff were involed, all
of whom taught on the 101 course. Each interview
was attended by two members of staff, one teacher

acting as the main interviewer while the main role of

*List of Test Questions

(a) Maths : numbers and expressions

the second teacher was to act as assessor, although
he was not prevented from asking questions or joining
in the conversation.

3.4 The students were interviewed in eleven
groups, each group containing three students. The
groups were formed on a random basis.

3.5 The questions used were taken from a
list, but different selections from the list were made
for each group of students. The list which follows
gives those questions which were asked three or more
times.*

3.6 Theinterview / discussion for each group
lasted for fifteen minutes. The approach was infor-
mal, since the aim was to use the questions as a
stimulus to further discussion in order to evaluate the
students’ oral ability, rather than to assess their

knowledge of scientific content. Questions were asked

Times

asked

How many digits are there in the number eleven? 4

What is another name for zero?

Is twenty—-third a cardinal or an ordinal number?

What is addition used for? Give examples.

What is the sum of nine and three?
What are the factors of six?

What is the product of six and five?

What is the difference between the US billion and the UK billion?

What does the fraction 7/8 show? Explain it.

(b) Life processes

What are some examples of life processes?
Where does cellular respiration take place?

What is the differeence between a living and a non-living thing?

Where do plants get their food from?

What is the difference between breathing and cellular respiration?

What happens when a molecule of ATP breaks down?
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(c) Atomic structure
What is an electron?
What is a proton?
What is the charge on a neutron?
What is atomic number?

What is the charge of the nucleus?

What is the difference between an atom and an ion?
How many neutrons are there in hydrogen?

What is the similarity between °F, ''Cl and **Br?

of specific students, but if a question could not be
answered by one member of the group, it was thrown
open to other members. Interchange between mem-

bers of the group was allowed.

4. Evaluation of student communicative
performance
Evaluation was carried out by the interviewer
and assessor immediately after the completion of each
interview. The performance of individual students
was evaluated using the British Council Miniplatform

Interview (MPI) description of performance levels.

This specifies eight bands, Band one indicating No

functional communication in the language and Band

eight indicating Complete, appropriate, fluent, ef-
fective communication. For the purposes of this test,

Bands three to five only were referred to.

The MPI description of performance at these
band levels is as follows:

BAND 5 - Communication in connected utterances
now spontaneous and appropriate to a wide
range of conversational topics.

- Can handle and develop new elements in
conversation, beginning real “give and

take” with interlocutor.

- i <
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- Interaction close to normal speed, only
occasional hesitation.

- Pronunciation and grammatical control -
has some difficulty only in more com-
plex constructions.

BAND 4 - Communication now is connected, longer
utterances.

- Discussion of immediately relevent situ-
ations possible.

- Can deal in a limited way with unpre-
dictable elements.

- Unlikely to initiate in conversation.

- Interaction still slow and usually hesi-
tant. Pronunciation and grammatical
control adequate for basic construction,
with complex construction.

BAND 3 - Communication limited to short utter—
ances but simple information and ideas
can be dealt with.

- Reliant on well-rehearsed basic conver-
sational elements.

- Requires cooperative sympathetic inter-
locutor.

- Needs time and effort to take in and make

every utterance.
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- Pronunciation and grammatical control

limited.
Students whose performance fell midway
between two bands were awarded half bands. Thus
band four point five indicates a student whose perfor-

mance was midway between bands four and five.

VERY GOOD Band 4.5
GOOD Band 4
FAIR Band 3.5
POOR Band 3 or below

The results of the oral interaction test were
compared with the results of the students’ mid-term
test which was given in the same week. This was a
written examination which consisted of a reading text
with comprehension questions, questions designed to
test dictionary usage and the production of a written

report of a science experiment from visual input.

9. Results
5.1 The results of the oral interaction test

are given below:

Band No. of students
5 0
4.5 6
4 13
3.5 13
3 or below 1

5.2 Comparison between oral interaction test
and written examination:
5.2.1 Six students were placed at band

four point five in the oral interaction test. Of these

or — ar - -

Il=—1-2atv:l| 191 8
Edu 1Yy UJe avhm

six students, five gained 50% or above in the written
examination and one scored 46%

5.2.2 Thirteen students were placed at
band four. Of these, eleven gained 509% or above in
the written examination and the remaining two failed.

5.2.3 Of the thirteen students who
were assessed at band three point five nine failed the
written examination, three passed, and one achieved
a good pass (72%)

5.2.4 The student who was not con-
sidered to be above band three level in the oral test

also did badly in the written test (199%)

6. Comments

The organization of the students in groups
for the oral interaction test appeared to have several
advantages.

It encouraged a more relaxed and natural
communicative situation, with more similarity to
normal classroom procedures than the situation
whereby individual students are interviewed alone.
Conversation was possible not only between the in-
terviewer and one student, but also within the group
of students. It was also slightly less time-consum-
ing than individual interviews. The use of content
questions provided a useful context for the interview
and allowed the interview/discussion to relate to the
work that had been covered in the course. In general,
in both timing and content the test appeared to be a

useful complement to the written mid-term test.<{><>

Department, 1981.
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