N137A

21 &I WIAUAZIIMLN

22 myiawdauaziimen

2.3 mMyaanugILasdInigg

24 FLUULUGIN

25  YIUUING M

2.6 32Uy Sl unit

27  mudasuanszuuwesnilusruusingw
28 aunnd

2.9  WAWIBAMUTOWURZANUTIUINNIY
2.10 @NURWILUL

211 @NUDWNINL

o

N
M33@  (Measurement) JaNUALAIMIANHININGIAIFAT M@
fududasiianugndasuazuiuduana  aslwesasdienliinszdesanuazidaadae
laglanzaddBinTialumIneassdngsg  dasdanuusindiuazuvnauiuatnnin

ML DUATININUTIUEIMTLIUITY DONKUY UATWRIW

anuduinzeaanania ananialugauing axdaifisuananinimesas
6 A V¥ 6 & 6 s U | ‘V =y a 1 ] 1
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4 %7 (digit) 1% 1 #hila (palm) fhlenfennunINeIINIgNSEITafan®

3 Wlia (palm) (Ju 1 Ay (span)  wIalleanwigngeaniaun Iaandais
t:q’ a A L= Q‘» £ =) U =S
famudile ldgslaefinfes 13und1 A

2 Ay (span) T4 1 @an (cubit) wiadauvuandasiinandlldiaren Sunin
fan

4 @an (cubit) 1iln 1 ANWFIVEIAL (stature) WIBTTHENNIUIWRDBABENNIFEY

v dl v a : v 1 g qu
NI (ﬂ'J'HJU']'JYIVL@'%Wﬂﬂ'ﬁ’J@"i]’mﬂﬂﬁ HWINKRINDIE N']‘Havl.ﬂ ISMEY UINRIIVN)

A A , o v Al A A @ ! & o

mMaaulesuesTaniae lwfiTasriinsdaszninsugwsdny
Aansmwvesuusd wiholuganudslidnsauaduiouannnes (@an1e (subjective))
waniniluFesranstiwazad iduiusiuslndeanga fa a1ws auldundnn
Tndadusuirayuensiaszozadnvaziduadnasidaniimovasnysdandis n3
7902930 temUSunmuszrmaluudazingin  Januvuandranueanldauansme
anunannapTasRTRUETY YU datu ludingulumadddiunsied
(barleycorn) 1Jua3a liamizeansriaatiuvinng uwdluriastiufoann danyinn den
o &9 o ' [ o A AAa o wA @ = A
Auflduandaiu fauuszTurunisg Jasmmuenunoliauneadanuundudznwd
Fonindu "wihoaudTussindl" Wi "wihaaNyUssiwdl" (Customary units) lddnas
& o Aa | & a A A , Ao ' ¢ A . ad
dulsdu 88Ud n3n Bwds 9ay whofdaaniemeuysd Adaduniinaads
Uil gniuiiadialugansainsmuuazaniusrsndnadiuiuuiy. nanses
wenenunnaianTialinasnadaanusndulumein Inmmbuduanufa
WAL AEUAKIEWINIEIu5IIN  Weasusrsulavenedl  ABnTwanseuasatanan
a & o & \ . & a £ Aa
U3nmundu anwsndulumsmniisuiasgiu (Standard units) ALANRINTK INLAY
AlfAsUIaTzEzNIMIAYEIIINMEY  MEanuaRTalwn vl lsunvesgadines
1 > [~ L= Q d‘y dl v v =3 I g Qs g/ L= va d‘ 1 v I v
i 32 ane Wuddaiun Iiteuiududrinimiin uazldianviedu udu

M9 aavdiznauaiy
ada [ t:ll v
1. Amsianigndas

A A o A
2. LAI2NUAIANLARNUIERY
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3. ;ﬁ'@ ﬁﬁm’mﬁf’mmmmm

4. ﬁﬂﬂW%ﬁ@ﬁaNﬁLﬂNq$ﬁN
A A o a &t o A
LAFDINAIANWNINYIFIRATUNNTURAINANITIA 2 LU fd

2.1 AMILAAINRALUARLNG Li’lummamNaﬁlﬁﬁ‘ummuué’wuﬁaﬂa@ﬁu
T RINAMNUTING FLNAVAIANTI RINALUBNIZLANAY RINAUWRENTaw RN L UL
= = o = & o v v A o = ' ' o
WN /NALAIIIANIS A LUUTN 1 Tlwe gammaaummmmtym%mumvl@

i’mﬁma:gﬂﬁaa

2.2 NILRAINAGIAIAT  Libasaninalulatienw llasBlannIaing o
WAIWIBEN19TIASY A lRlATasl a1 anauTRaLIaINaL T uALaY LNaANUFZAINITIALS)
LRZTIAA LW AN lesuanuBanuaz I fnwatsunsviaty 1w wiRnTaila

A < & A & & o
384T wasuaiiaas tuen
% U L= d‘ 1 v dl = > % dl
ANIUFAINANITIA mama@ammwmuvl,@mmmaaua’mnﬂm"nmmm

ﬁjmvl,ﬁuauﬁumﬁﬂ%mmvﬁam@Lmﬁéfuamq@ﬁmﬁﬂ 1 LAY

2.1 &@&13 NIALAZTWHINRWN

aA815 Lﬂuﬁaﬁﬁmmm:ﬁmmiﬁag laiazdluvands vadwal wio
e 1w ama 1w au 1udun w28 (mass, m) 209FRNTLA 9 10 leNnUSumALen
wn A a VA = = ' ' = A a a
NUAVIRENT xdannnua T fuwnlas ugﬂmaamﬂsnmmaumu 1
Itﬂl =3 = t:!l Qs [~ ‘é =) Q B = tﬂl
agjvﬂ,m Ay G93Un 2.1 vravasanstIndunienlansuana ludnazianuwlan U

o 6 A v ' <3
@aaauwS%sauwumluaanwanmww

WA (weight, W) VaIFRI5LA 9 ﬁa’;’@"l,é]”ﬁnﬂLL‘saMudfnszijfmqﬁ'ﬁJ

2

D

AANNNAI Irsduigu aIaas1IT19an9 Lﬁaagjuﬂaﬂ NINABNNINNINUY

v v
6

AWIUNT NILNIIZUBA1IIBNI LTI [N tasnduulan LLa:aza%ﬂmmw"ﬁﬁmﬁfﬂ

Lﬁaa%ﬂummﬂ fesiuselitualsanndeinninunn
TARBNLAZAIRNANVFNN TN UAD
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P A :’ L A ] | A a
I@m w Aatnun dnistduwiian
A a 1 & a g
m AR w%mmﬂuﬂiamu

g fausslbudng

(a)

Mass = 1kg ’ .
Weight = 037Ib -

%

‘RS

: 4

)

Mass = 1 kg
Weight = 2.2 b

Deep in outer space

From Conceptual Chamistry by John Suchocki. Copyright @ 2001 by Benjamin Cummings, an imprint of Addison Wasley

Eﬂﬁ 2.1 IALAXINRHNTIRFITUBIAN A9IUNIUATEINA ANEAL

151 usa 18029 v

aas ¥Ia > WINUN

A 4

WHBDAN 2.1 LEAIAATUNBSVDIAET 18 WAZUININ

2.2 NNIIANIAUAZHINN

(Measuring mass and weight)

{ Q,'J { { Q > g; é 1
1A3a929 (balance) \Huiaasiianltlunsiantavesinguug Talag
ARNHUTZLAN AVANBUSVAIRAENITNADININIIUAINIR UONINNBIINANURZLDUALAL
LARIMANANNUANGIY  1ATaIN IR laTUMINAIWIaLN1NTIASY  taldnTIaliaw

v dl v 1 1 v =3
aNdDd ANNLNLY It lagzainuazainal la3ai3)

dl' 0'4 d' U A wAa A a 1 a 0'4 v
w3astanltluiaslfianmsivasriie  udazafiasunsasinaalauin
NOULAYAZLALAG1ING "lsts%'ﬁ@]qLﬁu%?{hﬁ'@maal,l,@iazl,ﬂ%adst’lz%ﬁﬂﬁl,ﬂ%aaﬁﬂg@

< & o A < ' aa o o A <~ @ @ =
ﬂ’]ﬁ“IjGLLa‘;ﬂ’liLﬂuiﬂH’]Lﬂia\‘imaEl’]dgﬂ’aﬁ%“n’]sl%Lﬂiﬁ]d“ﬁd&la’lsc!ﬂ’lisl"]jd’mvlﬂu’muaz&l
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gﬂﬁ 2.2 LA384909 Ohaus triple beam a8 Electronic Balance ANEAL

1. 1A399D9TIADIBLAYT (Sliding Mass Balance)

a < A a A L Xa a o a <
LAIDNDNTUAITNULALT  LATDITIWNITUWINIRITILNEIATLA LD a’]%LﬂuLL‘U‘U
{ ] ‘é v £ 1 { té QI/ U
ﬁ"ﬂ’]uﬂ’]da%luﬁ’ul’ﬂiﬂsﬁdﬁaﬂﬁ]’]ﬂﬂqu vl@LLﬂ Lﬂ%ﬁ]d Ohaus Cent-O-Gram "]Nﬁ’]&l’]‘iﬂ‘ﬁdvl,@
a =2 [ A & Aa ' @ ¥ oA v A
aelagand 0.01 NIy %SaLﬂuLLUUﬂ&l’ﬂ’m’Ndaguuﬂﬂu@’m‘mﬂwﬂ VL@ILLﬂ 19384 Ohaus

_ 4 ‘e o
triple beam GIaNNINTI Laaztdaaid 0.1 NN

2. 1ASAITITIAADI0H

< Aa x4

Lﬂ%aa"ﬁ'mﬁ@ammmﬂmﬂ%aamwmnuag 2 FNUVBILATAITI LALINd

=

aElnuLUBDIAY ﬁnuﬁ’msﬁﬁﬂ‘l“ﬁﬁm%'umai'mqmz%'d mu@ﬁumqéﬁ%%’mwwjﬂﬁmﬁfﬂ
FITIREIILUIIURIFEITNT AITINATNLSNBAINAaINMaND e3psdnuiiiald
azLduad 0.1 N3N VATMsIERssARINLTRA WAL WA N UATINNUINTUIIN
m‘f’mﬁfnLLa:LﬁuﬁﬂmﬂuﬁLﬁauamdwmuawqa uwastunyuimILIuaugAIzaaTINA
POILATDITI é’juﬁ’mﬁfmmﬂu"q@ ﬁ%mwmmmagluﬂdaalﬁmﬁu ﬁaﬂ%ﬁwﬁuéju
ﬁﬁﬁﬁﬂLﬂdﬁﬁﬂﬂﬂ%ﬁﬂEi’]l“ﬁ'ﬁaﬂﬁu WWNzazyin Miiesfiunsanianiall e mamaﬁmqﬁ
%I'ad'mvl,@'fmﬂwaswmaa@wﬁmﬁhuumumamﬂﬁaﬁ'm{mﬁfﬂﬁl%ﬂ%'uuumu dialtia5e
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| [P -
<X B

51N 2.3 130979 TRAFDINU

lﬂsﬂﬂ&]aﬂiﬁQ(ﬂ%ﬂ“%ﬂ
4 o ' AL | o v 4 v a s A
u’]'ﬁuﬂmﬂﬂﬁa’]s‘luﬂﬂﬂmuaQﬂULLiGIu@Jﬂ?(’] PIRUNUNIVBIALLIENFNII

o & A A A9 eye & @ a ' < & o A ® a @
@GuuLﬂjaQNa'ﬂl"ﬁ’)ﬂ%’]'ﬁ%ﬂﬂmﬁﬂﬂ’l’] A9 (Scale) u’]%uﬂu%u’lﬂl;ﬂuu’l@u

Supporting arm

Needle
Dial

End of
spring

Basket

Spring Balance Compression Balance

317 2.4 anTandasinin lagnislaause
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Joud LﬂwmUﬁﬂué’aﬂqﬂﬁumﬁ@ﬁmﬁfﬂmaﬁ@]q ﬂaﬁgﬁuﬁ‘ﬂaﬂ
fonldsuuwesn 39fonwlt 1 Yausiludasf Suwewinin 453.59237 nsu wiae
dauatdunsnolusm Junnaw sinWandsamvadlan Aa malala (1564-1662)  Lwas
loumafingn (1642-1727) uazlagnu wadimas (1571-1630) wasanfidimsinvua
s lHuE9T % RINEVRINIRNULIIEILENaBNINTH Lﬂuwalﬁ%mgﬂauﬁgm’%m

6 4
Wugasuuy fe danana (Ibmass) uae Jawauwss (Ibforce)
Uauduss 1du191n NIauwIa 1 ﬂauﬁgmﬁummL'a"ﬂﬁ&lmwaﬂaﬂ AIRNNNT

a=F

net

~
Im w0 F_ =ma

1 daudwia (1 bm) : enusaadlandowdumiredingwld 322 fusec’
WTIzashi 1 Uauduss = 322 Ibm x fsec. (1 Ibf = 32.2 Ibm.ft/sec )

Tuszuu SI : 11bm fa 045 Alansy  wazAwssvaslan g = 9.81 mis’
Gt 11bf = 1lbm x 9.8 m/ss = (045 kg x 9.8m/s’) = 441 N
i fadw IFFyanwolidu "N* luszuu SI: 1N = 1kg.mis’

317 2.5 nibaedn 1 Alania Wiy 2.2 Yowa

* % 4 1 1 OBI v L T = U

1119101611531 "libra pondo” tiladn siwin arfreuminedeudiegrateninsgiu
E4

U WATTIW Troy NU Saxon  @owunasgmdbivihiiu  nanfe  wuie  Troy

1 ' I ] 3 YA o ] =
U1NNI1 Saxon (327] 6.25 % msawmﬂumﬁz PNUU ﬁ_jumumﬂumymﬂﬂswwu

A 2 2 o /9 ¥ £
[§ABVRINA mmﬁuﬂﬂ@uﬂiwmﬂﬂlu
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2.3 mIIaaNNgILazlSHIag

(Measuring length and volume)

ANMHNINTUIZHZITH NG WA IIFBIG LA NMTIAANNEITBING

o A A 'Y A ) o @ @ ¢ A € . A A \
ﬁ']ﬂJ’]iﬂiTLﬂiE]\‘]NﬂvL@ﬁﬂ']UT%@ LD VLSJID'TY]@ RN LIBILWYT (Vernier) TINAWBILNI

Wnikaztduruwaiuag

s As

| |

. object |

| l

¥ .
llll‘llllIIII[HII|III|‘IH[III é

[cm 10 20 30

n. MITAANWENIVBITAY Taslgldussna

inside jaws

main scale

vernier scale

/\—M
/
/

outside jaws

——

ball bearing

9, mﬁ'@mwm’uﬁumuﬂuﬁﬂmwaﬁmq lasltiiasiies
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thimble scale

anvil e /’ — thimble
' spindle 1
J — me 0

45
i Il?lllllllll?llll 40
35
/ 30

/ ratchet

main scale
-

cross-section datum line

of wire
. myiaanuenvediag lasldlulasang

3N 2.6 mﬁmmmmwaﬁmq

A13799 2.1 LRAIANNITIAY aaqﬂmtﬁ'@ﬂ’num’ulﬁiawﬁﬂ

aunsal anagmniale AN lun13In
Gatielo ANN91 1 m 1 cm
Idusania 10cmto1m 1 mm

Vernier Callipers ~2 cm to ~10 cm 0.1 mm
Micrometer Screw Gauge #aunin 2 cm 0.01 mm

nM30dINaIVaIET

/341015 (volume) ‘mnsﬁafﬁﬁmuﬁuaﬂmm@maaamﬂugﬂ 3 U@ 299

A & < o R A & Aa a
NUNOATUAFAIRAT I@ ﬂ'ﬂ’ﬂﬂNﬂﬁ]zﬂaq?ﬂdﬂiuq@imaﬂ"ﬂaﬂLLTGWNE?JV]?G LIV TUA

/I

USNNATVDIVBILAAIIAA D mé’l’mﬁuﬂumsma Unaslinvedn E‘Jmll']ﬂﬁ(l,ll(ﬂi

3 ! a a 6 a a
(m’) LD NITUBNAN ARDAXALT UNLNBT thde 4739
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mL 0
1

2
3
4
mL 100
. &
60 48
50 49
¥ 50
30 |
20 ] Stopcock,
10 a valve to
control the
S liquid flow
Graduated cylinder ~ Syringe Buret Pipet Volumetric flask

31l 2.7 edasflenliiadsunaslunmainmenaas

s

o o a = Aad ad g
FIRIVNIWIUINOIVIVAILTDY WATMIHAN 2 1D adhh

a

1. Jaghfisdnissnade wmdSnasldnnmsiadiudisg udavian

%

U
dunila ymﬂﬂjgm 3%

ﬂ'%mmgﬂ%mﬁwagumn N9 x 9717 x g9

A X A% X O

ﬂ'%mmgﬂ%mﬁwgﬂmﬁﬁ

=3 2 Q
dsunasgtnssnszuan = rh (r =368, h = ANEN)

2. i'@qvl,mﬂugﬂmal,smﬂﬂ@ ﬁwmsmﬂ%mm"lm@Uﬁﬁ'@q*’ﬁﬁ@ﬁfﬂﬂ
I: v v a g’ IW & 1 1 Q a
Lmuﬁuﬂumﬂg’%m LRIO9RILS TV aIINNABaANNN  G9azlavinnulSuaTuas

a & a 6

mquu@nwaﬂmaamsﬂﬁ@a

2.4 32UULNAIN (The Metric System)

=y I té g { a
sruunaIniduniisrasrzuunmiasna Alrlumainanemaasuaz
a a o =) J { ﬂ./ {
AINTINANENS STULWAN DanuiladundssinadTaes (et w.a. 2334 (a.d. 1791)

a J o a wa v Aa A a v A a J A A
Lﬂ@“ﬂ%ﬂ']U%ﬂ\‘iﬂ"l‘iﬂg?@m’h‘]ﬂ'ﬁﬂﬂ nINILANLU R RIUANLNAUK ﬁx‘i@Yl‘EWﬂiHﬂ"li
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(SIS TR o ETRVRHTN mandanmieniteduly vieaa
fnasanBnnienitoin alasuweues 10 i wwan wiewes uiadu 10 &
Son Sy uszedwas utadu 10 1w Sonudazdiwdn wudwes Tuwusd
FULVBIRUILANLAN (LT AL Fan) iwlifeaufininonuasasd

2. slmzumm’%ﬂﬁ?uﬁ%mgﬁugm (Basic unit) LNBIUA 7 ﬁﬂ’mﬁuﬁsm
wihu Twrnifimbadafisnnni 20 %u’mﬁyugm ﬁuaafﬂﬁugm 7 wiodeiad

a9 aumholuununin 2.2 leud

A A v o ¢ o . o
LLN%QN‘“ 2.2 LLREOIAINUIUNUIVDINITIALRSAUILIA

Metric System }

Length Mass Weight Volume {Densﬂy
|
I

emperatur

L) (M) (W) V) M

i 3

imﬂuqimmqmalqﬂmjwm F=_* N | £

) A 4 ; = | Wnr 1 U_

il o | i ¢l

. — -30

-40

Meter Stick Balance Spring Scale Graduated Mass/Volume ¢

Cylinder Thermometer

N
2.1 a3 (meter) LURUIBANUZIUBIAING
2.2 fAlan3y (kilogram) tuningNugIupeINlg
2.3 U1 (second) tIUnIUIBARFIUVBY 1387
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MIFDIFIN

2.4 @834 (kelvin) WIalTalBuR  (Celsius) LUunUIBNUI UV

2.5 wanuys (ampere) tunirsiugiuvas Wi

2.6 lua (mole) tuniipugiuasSanmsslul jisead

2.7 uAWAA  (candela) LUuwiipNuzIwraIlTNIMANNTNVE

UBNIINRUILNUFIUNG 7 e SINNUILLRIY (supplementary units) b2

wihedayguizwy  Gondusaen  (radian) uszwiisdayuak  (undl aALLADW

(steradian)

Ao v o Aa o = S Y) . & [ =
Tuﬁ@]“ﬂ'ﬁ@]‘l@ I@]Uﬂ’lﬂ@mﬂ’]@‘ﬂﬁiiﬂ (prefix) NABIRWILAUITH AIA13NN 2.2

& a A . Y
B EI‘W‘LLEW‘%SL%?&UUL&J@]iﬂﬁ']&l'ﬁﬂLﬂﬂﬂWViu'l UVL@’I

= o a9 oo . &
MN1319N 2.2 LLﬁ@NﬂWQﬂﬁiiﬂﬂl”ﬁﬂﬂ‘lﬁ%’]ﬂwulﬁ’]u

dl v Qs
WWa LAtz NN

Prefix Symbol Meaning x10 for Scientific Notation
tera T 1,000,000,000,000 10"
giga G 1,000,000,000 10°
mega- M 1,000,000 10°
Kilo- k 1,000 10°
deci- d 0.1 10”
centi- c 0.01 10
milli- m 0.001 10°
micro- Y 0.000001 10°
nano- n 0.000000001 10°
pico- b 0.000000000001 107"
femto- f 0.000000000000001 107
wihpfugraianuEuentTings  lussunwainiu  wiliResaz

] o a eaa a 3 o & a (p.?d
L‘Yl’?ﬂﬂﬂi&ﬂ@l?ﬂadgﬂﬂﬁﬂﬂ‘ﬂ&lﬂluﬁ@] 10x10x10 LTUALNAT @]G%%ﬂi&l’]@]i"ﬂadgﬂﬂﬁﬂﬂuﬂa

6 a =) a aa P 6 a
1000 E}ﬂ‘U’]ﬁﬂLsﬁu@lLN(ﬂi luﬂ'ﬂw‘ﬁll']ﬂﬂﬂﬂ 1 4ARIAILNINY 1 Qﬂﬂ’]ﬁﬂL%%@]LN@l‘i
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3
1mL =1cm
> % 1 ‘g a :‘ L g; dﬁ et |
ANURUNUTVDIRUIB UGN BTN @Az UL wiinu
RUNDNINVDIUN 1 VRFANT ‘ﬁqmvm“ﬁ 4 \TRLTR
{ o
1g=1mL H,0 14 °C

[ ol ¥ 1 o 2 A { o
fMuTurwavadaraenlininesiansay (angstrom, A) Salatisuny

|l v 1 a e 1 s A
ﬂu’JEJ%WI%LN@]i (nm) LLRIWUIN ﬁ‘]Ja\‘lﬁ@ﬁﬂNLYl’]ﬂUﬁu\‘]%’lI%LN(ﬂi

2.5 J2UUaINY K (English System)

g 1 1 & 1 yﬂl a U
szuyangduniioaIgIuanniinniy wihohasneulTnwlu
nanodszng  udlulnodnlddquiasinnnlldlsidumiboinaesgu wibodad
& Aa x> A o < & & o 4 v = & &
Wuwndouldnwaiwiuaa Taanug1LTwio 1/\!@1 wa hua e dnuniduaaud Uaud

o A | & « 7 '
mqmvﬁgmﬂu WWL?%VLE’I@] IATINVINIR

B8IAUINIAT RWHILIAAMNYID HIHILIANIA

8 aaut = 18 19a = 12 e 16 aawt = 1 Uaua
2ty = 1 lwud 1981 = 3 K¥an 2000 Uaud = 1 G
2 lwurt = 1 enan 1lud = 5280 Wa

4 @an = 1 uNaaab 1 108 = 1760 wan

2.6 32UU Sl unit (The International System of Unit)

{ 1 v et g: J v a Q J [ g;
nmsnfiszuunibsladununs 2 szuu faldifennususulInlasaid

A e o 1 [ a ak A ' o A o a a v
ndaadwiniin navlunauan wanam@lsiimadszguiiniuidies § 17 madn
sz Nwnianigaimds luiiga U we. 2503 asdmyzninedszinainde
4193374 (International Organization for Standardization “wIaT0to I1ISO) lamnualid

[ 4 A o a & AN o= ~ v o
TUUNMMIalRIw Nl lwm T ansInseaasuazinalulaglwiiuszuuiaoinun
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1 . & ' o a & '
‘Vi%')ﬂg"l% (Base units) Lﬂu%mumn"uamaavl,a UNINRNUA 7 AU

%o

Ay

Alansu

LAY

uanuls

LRI

Tua

LA

LARN

units)

dny

o

kg

mol

cd

¢ a
niob | U3k

ENe 3}

LIRN

AU

NITUE WA

Iunas
e

ANMULT VD

NIFDIRIN

ABFIN
3
ISR

. 4 e 9 . A aT s Ao
MUNBVBINIADTIYNLNIRFULULTENII T AvasilanTy (NIINIEUBNUNAAUY-
S%Lﬁﬂu) 1Au'l39 Bureau International des Poids et Mesures (BIPM), Sévres, Paris
(1st CGPM (1889), CR 34-38)

WiBU8IT291081 9 192 631 770 riwasenUMIURSIERLAAIN M uanue
szoulawmaflvilosanuzAuasoznauBidun-133 ﬁqmvxqﬁ 0 LAa3% (13th
CGPM (1967-1968) Resolution 1, CR 103)

mhmJaamwmﬁ‘iLLaaLﬁumavLé'Luqmuzywmﬁ luga9an 1/299 792 458 Junfl
(17th CGPM (1983) Resolution 1, CR 97)

‘v\‘u'r;mJaani:LLa"lvxlﬁwmﬁa%aLﬁa1ﬁa§1uﬁaﬁwmiamemuﬁu 2 1w Afanuenalsl
$riausziinuimihaatosaulidasdnitafs waznainaiu 1 waslugyymeaud
arliifaussssninsdthrssesviniu 2x10 7 fadudananaen 1 was (9th
CGPM (1948) Resolution 7, CR 70)

] a e & a e 6 A I o a
ARILVDIGUWANNYURNRIA (maqmmnﬁuauy‘im) danny 1/273.16 VaIgmna

qmwwai’ﬁmaaaﬁﬂimmuamu:maaﬁw (13th CGPM (1967) Resolution 4, CR 104)

' ™ A P {A o L o
‘mmwaaﬂsmmmaamsmﬂs:ﬂaumalaaﬁﬂsxnaugagmﬁﬁmmmmnummu
YadazaaNaiUan-12 Y3um 0.012 Alansu (14th CGPM (1971) Resolution 3, CR

4 A & a & A
78) (aaﬂﬂi:ﬂam;}agm mmmﬂuamau, I&JLRTJR, vl,aaau, alanaIan, NI ﬂ‘kl:ﬂ’]ﬂ)

fddzanm 6.02214199x10” nsire (wwanlanilas)

nihsvasnNuduFasasluiaimuuevasunasiufionunsifasuasanuiiden
{ { 12 a @ ‘o a & e

Aflanud 540x10" 15509 wazlanuduvaImMsuETIFluAaMIMNAY 1/683
TaRdaaALILfiuw (16th CGPM (1979) Resolution 3, CR 100)

o A P

[

o ' [ ' { { o ' 1 (5 4 .
uazENnIeIatanduY NN NS niI8auWus  (Derived

I 1 A 1 1 { v Qs 1 1 Qs [
(Junihadadinin H3TURAR HRUIUNNITRINY 1 TW  WiIppesaaT TN

' v ' . .
gONINMBINT U Systeme International d’ Unite’s

32 ¢ n1570

CM 103


http://th.wikipedia.org/wiki/%E0%B8%81%E0%B8%B4%E0%B9%82%E0%B8%A5%E0%B8%81%E0%B8%A3%E0%B8%B1%E0%B8%A1
http://th.wikipedia.org/wiki/%E0%B8%A1%E0%B8%A7%E0%B8%A5
http://th.wikipedia.org/wiki/%E0%B9%81%E0%B8%9E%E0%B8%A5%E0%B8%95%E0%B8%B4%E0%B8%99%E0%B8%B1%E0%B8%A1
http://th.wikipedia.org/wiki/%E0%B8%AD%E0%B8%B4%E0%B8%A3%E0%B8%B4%E0%B9%80%E0%B8%94%E0%B8%B5%E0%B8%A2%E0%B8%A1
http://th.wikipedia.org/w/index.php?title=%E0%B8%A7%E0%B8%B4%E0%B8%99%E0%B8%B2%E0%B8%97%E0%B8%B5&action=edit
http://th.wikipedia.org/w/index.php?title=%E0%B9%80%E0%B8%A7%E0%B8%A5%E0%B8%B2&action=edit
http://th.wikipedia.org/wiki/%E0%B8%8B%E0%B8%B5%E0%B9%80%E0%B8%8B%E0%B8%B5%E0%B8%A2%E0%B8%A1
http://th.wikipedia.org/wiki/%E0%B9%80%E0%B8%A1%E0%B8%95%E0%B8%A3
http://th.wikipedia.org/w/index.php?title=%E0%B8%84%E0%B8%A7%E0%B8%B2%E0%B8%A1%E0%B8%A2%E0%B8%B2%E0%B8%A7&action=edit
http://th.wikipedia.org/wiki/%E0%B9%81%E0%B8%AA%E0%B8%87
http://th.wikipedia.org/w/index.php?title=%E0%B8%AA%E0%B8%B8%E0%B8%8D%E0%B8%8D%E0%B8%B2%E0%B8%81%E0%B8%B2%E0%B8%A8&action=edit
http://th.wikipedia.org/w/index.php?title=%E0%B9%81%E0%B8%AD%E0%B8%A1%E0%B9%81%E0%B8%9B%E0%B8%A3%E0%B9%8C&action=edit
http://th.wikipedia.org/wiki/%E0%B8%81%E0%B8%A3%E0%B8%B0%E0%B9%81%E0%B8%AA%E0%B9%84%E0%B8%9F%E0%B8%9F%E0%B9%89%E0%B8%B2
http://th.wikipedia.org/wiki/%E0%B9%80%E0%B8%84%E0%B8%A5%E0%B8%A7%E0%B8%B4%E0%B8%99
http://th.wikipedia.org/w/index.php?title=%E0%B8%AD%E0%B8%B8%E0%B8%93%E0%B8%AB%E0%B8%A0%E0%B8%B9%E0%B8%A1%E0%B8%B4%E0%B8%AD%E0%B8%B8%E0%B8%93%E0%B8%AB%E0%B8%9E%E0%B8%A5%E0%B8%A7%E0%B8%B1%E0%B8%95&action=edit
http://th.wikipedia.org/w/index.php?title=%E0%B8%AD%E0%B8%B8%E0%B8%93%E0%B8%AB%E0%B8%A0%E0%B8%B9%E0%B8%A1%E0%B8%B4%E0%B8%AD%E0%B8%B8%E0%B8%93%E0%B8%AB%E0%B8%9E%E0%B8%A5%E0%B8%A7%E0%B8%B1%E0%B8%95&action=edit
http://th.wikipedia.org/w/index.php?title=%E0%B8%88%E0%B8%B8%E0%B8%94%E0%B8%A3%E0%B9%88%E0%B8%A7%E0%B8%A1%E0%B8%AA%E0%B8%B2%E0%B8%A1%E0%B8%AA%E0%B8%96%E0%B8%B2%E0%B8%99%E0%B8%B0%E0%B8%82%E0%B8%AD%E0%B8%87%E0%B8%99%E0%B9%89%E0%B8%B3&action=edit
http://th.wikipedia.org/wiki/%E0%B9%82%E0%B8%A1%E0%B8%A5
http://th.wikipedia.org/w/index.php?title=%E0%B8%9B%E0%B8%A3%E0%B8%B4%E0%B8%A1%E0%B8%B2%E0%B8%93%E0%B8%82%E0%B8%AD%E0%B8%87%E0%B8%AA%E0%B8%B2%E0%B8%A3&action=edit
http://th.wikipedia.org/w/index.php?title=%E0%B8%9B%E0%B8%A3%E0%B8%B4%E0%B8%A1%E0%B8%B2%E0%B8%93%E0%B8%82%E0%B8%AD%E0%B8%87%E0%B8%AA%E0%B8%B2%E0%B8%A3&action=edit
http://th.wikipedia.org/wiki/%E0%B8%84%E0%B8%B2%E0%B8%A3%E0%B9%8C%E0%B8%9A%E0%B8%AD%E0%B8%99
http://th.wikipedia.org/wiki/%E0%B8%AD%E0%B8%B0%E0%B8%95%E0%B8%AD%E0%B8%A1
http://th.wikipedia.org/wiki/%E0%B9%82%E0%B8%A1%E0%B9%80%E0%B8%A5%E0%B8%81%E0%B8%B8%E0%B8%A5
http://th.wikipedia.org/wiki/%E0%B9%84%E0%B8%AD%E0%B8%AD%E0%B8%AD%E0%B8%99
http://th.wikipedia.org/wiki/%E0%B8%AD%E0%B8%B4%E0%B9%80%E0%B8%A5%E0%B9%87%E0%B8%81%E0%B8%95%E0%B8%A3%E0%B8%AD%E0%B8%99
http://th.wikipedia.org/w/index.php?title=%E0%B8%AD%E0%B8%99%E0%B8%B8%E0%B8%A0%E0%B8%B2%E0%B8%84&action=edit
http://th.wikipedia.org/w/index.php?title=%E0%B9%80%E0%B8%A5%E0%B8%82%E0%B8%AD%E0%B8%B2%E0%B9%82%E0%B8%A7%E0%B8%81%E0%B8%B2%E0%B9%82%E0%B8%94%E0%B8%A3&action=edit
http://th.wikipedia.org/w/index.php?title=%E0%B9%81%E0%B8%84%E0%B8%99%E0%B9%80%E0%B8%94%E0%B8%A5%E0%B8%B2&action=edit
http://th.wikipedia.org/w/index.php?title=%E0%B9%81%E0%B8%84%E0%B8%99%E0%B9%80%E0%B8%94%E0%B8%A5%E0%B8%B2&action=edit
http://th.wikipedia.org/w/index.php?title=%E0%B8%84%E0%B8%A7%E0%B8%B2%E0%B8%A1%E0%B9%80%E0%B8%82%E0%B9%89%E0%B8%A1%E0%B8%82%E0%B8%AD%E0%B8%87%E0%B8%81%E0%B8%B2%E0%B8%A3%E0%B8%AA%E0%B9%88%E0%B8%AD%E0%B8%87%E0%B8%AA%E0%B8%A7%E0%B9%88%E0%B8%B2%E0%B8%87&action=edit
http://th.wikipedia.org/w/index.php?title=%E0%B8%84%E0%B8%A7%E0%B8%B2%E0%B8%A1%E0%B9%80%E0%B8%82%E0%B9%89%E0%B8%A1%E0%B8%82%E0%B8%AD%E0%B8%87%E0%B8%81%E0%B8%B2%E0%B8%A3%E0%B8%AA%E0%B9%88%E0%B8%AD%E0%B8%87%E0%B8%AA%E0%B8%A7%E0%B9%88%E0%B8%B2%E0%B8%87&action=edit
http://th.wikipedia.org/w/index.php?title=%E0%B9%80%E0%B8%AE%E0%B8%B4%E0%B8%A3%E0%B8%95%E0%B8%8B%E0%B9%8C&action=edit
http://th.wikipedia.org/w/index.php?title=%E0%B8%A7%E0%B8%B1%E0%B8%95%E0%B8%95%E0%B9%8C&action=edit
http://th.wikipedia.org/w/index.php?title=%E0%B8%AA%E0%B8%95%E0%B8%B5%E0%B9%80%E0%B8%A3%E0%B9%80%E0%B8%94%E0%B8%B5%E0%B8%A2%E0%B8%99&action=edit
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http://th.wikipedia.org/w/index.php?title=%E0%B9%80%E0%B8%AE%E0%B8%B4%E0%B8%A3%E0%B8%95%E0%B8%8B%E0%B9%8C&action=edit
http://th.wikipedia.org/wiki/%E0%B8%84%E0%B8%A7%E0%B8%B2%E0%B8%A1%E0%B8%96%E0%B8%B5%E0%B9%88
http://th.wikipedia.org/wiki/%E0%B8%99%E0%B8%B4%E0%B8%A7%E0%B8%95%E0%B8%B1%E0%B8%99
http://th.wikipedia.org/wiki/%E0%B9%81%E0%B8%A3%E0%B8%87
http://th.wikipedia.org/wiki/%E0%B8%88%E0%B8%B9%E0%B8%A5
http://th.wikipedia.org/wiki/%E0%B8%9E%E0%B8%A5%E0%B8%B1%E0%B8%87%E0%B8%87%E0%B8%B2%E0%B8%99
http://th.wikipedia.org/w/index.php?title=%E0%B8%A7%E0%B8%B1%E0%B8%95%E0%B8%95%E0%B9%8C&action=edit
http://th.wikipedia.org/w/index.php?title=%E0%B8%81%E0%B8%B3%E0%B8%A5%E0%B8%B1%E0%B8%87&action=edit
http://th.wikipedia.org/w/index.php?title=%E0%B8%9E%E0%B8%B2%E0%B8%AA%E0%B8%84%E0%B8%B1%E0%B8%A5&action=edit
http://th.wikipedia.org/w/index.php?title=%E0%B8%84%E0%B8%A7%E0%B8%B2%E0%B8%A1%E0%B8%94%E0%B8%B1%E0%B8%99&action=edit
http://th.wikipedia.org/w/index.php?title=%E0%B8%A5%E0%B8%B9%E0%B9%80%E0%B8%A1%E0%B8%99&action=edit
http://th.wikipedia.org/w/index.php?title=%E0%B8%9F%E0%B8%A5%E0%B8%B1%E0%B8%81%E0%B8%8B%E0%B9%8C%E0%B8%AA%E0%B9%88%E0%B8%AD%E0%B8%87%E0%B8%AA%E0%B8%A7%E0%B9%88%E0%B8%B2%E0%B8%87&action=edit
http://th.wikipedia.org/w/index.php?title=%E0%B8%A5%E0%B8%B1%E0%B8%81%E0%B8%8B%E0%B9%8C_%28%E0%B8%AB%E0%B8%99%E0%B9%88%E0%B8%A7%E0%B8%A2%29&action=edit
http://th.wikipedia.org/w/index.php?title=%E0%B8%84%E0%B8%A7%E0%B8%B2%E0%B8%A1%E0%B8%AA%E0%B8%A7%E0%B9%88%E0%B8%B2%E0%B8%87&action=edit
http://th.wikipedia.org/w/index.php?title=%E0%B8%84%E0%B8%B9%E0%B8%A5%E0%B8%AD%E0%B8%A1%E0%B8%9A%E0%B9%8C&action=edit
http://th.wikipedia.org/wiki/%E0%B8%9B%E0%B8%A3%E0%B8%B0%E0%B8%88%E0%B8%B8%E0%B9%84%E0%B8%9F%E0%B8%9F%E0%B9%89%E0%B8%B2
http://th.wikipedia.org/wiki/%E0%B9%82%E0%B8%A7%E0%B8%A5%E0%B8%95%E0%B9%8C
http://th.wikipedia.org/wiki/%E0%B8%84%E0%B8%A7%E0%B8%B2%E0%B8%A1%E0%B8%95%E0%B9%88%E0%B8%B2%E0%B8%87%E0%B8%A8%E0%B8%B1%E0%B8%81%E0%B8%A2%E0%B9%8C
http://th.wikipedia.org/w/index.php?title=%E0%B9%82%E0%B8%AD%E0%B8%AB%E0%B9%8C%E0%B8%A1&action=edit
http://th.wikipedia.org/wiki/%E0%B8%84%E0%B8%A7%E0%B8%B2%E0%B8%A1%E0%B8%95%E0%B9%89%E0%B8%B2%E0%B8%99%E0%B8%97%E0%B8%B2%E0%B8%99%E0%B9%84%E0%B8%9F%E0%B8%9F%E0%B9%89%E0%B8%B2
http://th.wikipedia.org/wiki/%E0%B8%9F%E0%B8%B2%E0%B8%A3%E0%B8%B1%E0%B8%94
http://th.wikipedia.org/w/index.php?title=%E0%B8%84%E0%B8%A7%E0%B8%B2%E0%B8%A1%E0%B8%88%E0%B8%B8&action=edit
http://th.wikipedia.org/w/index.php?title=%E0%B9%80%E0%B8%A7%E0%B9%80%E0%B8%9A%E0%B8%AD%E0%B8%A3%E0%B9%8C&action=edit
http://th.wikipedia.org/w/index.php?title=%E0%B8%9F%E0%B8%A5%E0%B8%B1%E0%B8%81%E0%B8%8B%E0%B9%8C%E0%B9%81%E0%B8%A1%E0%B9%88%E0%B9%80%E0%B8%AB%E0%B8%A5%E0%B9%87%E0%B8%81&action=edit
http://th.wikipedia.org/w/index.php?title=%E0%B9%80%E0%B8%97%E0%B8%AA%E0%B8%A5%E0%B8%B2&action=edit
http://th.wikipedia.org/w/index.php?title=%E0%B8%84%E0%B8%A7%E0%B8%B2%E0%B8%A1%E0%B8%AB%E0%B8%99%E0%B8%B2%E0%B9%81%E0%B8%99%E0%B9%88%E0%B8%99%E0%B8%9F%E0%B8%A5%E0%B8%B1%E0%B8%81%E0%B8%8B%E0%B9%8C%E0%B9%81%E0%B8%A1%E0%B9%88%E0%B9%80%E0%B8%AB%E0%B8%A5%E0%B9%87%E0%B8%81&action=edit
http://th.wikipedia.org/w/index.php?title=%E0%B9%80%E0%B8%AE%E0%B8%99%E0%B8%A3%E0%B8%B5_%28%E0%B8%AB%E0%B8%99%E0%B9%88%E0%B8%A7%E0%B8%A2%29&action=edit
http://th.wikipedia.org/w/index.php?title=%E0%B8%84%E0%B8%A7%E0%B8%B2%E0%B8%A1%E0%B9%80%E0%B8%AB%E0%B8%99%E0%B8%B5%E0%B9%88%E0%B8%A2%E0%B8%A7%E0%B8%99%E0%B8%B3%E0%B9%84%E0%B8%9F%E0%B8%9F%E0%B9%89%E0%B8%B2&action=edit
http://th.wikipedia.org/w/index.php?title=%E0%B8%8B%E0%B8%B5%E0%B9%80%E0%B8%A1%E0%B8%99%E0%B8%AA%E0%B9%8C_%28%E0%B8%AB%E0%B8%99%E0%B9%88%E0%B8%A7%E0%B8%A2%29&action=edit
http://th.wikipedia.org/w/index.php?title=%E0%B8%84%E0%B8%A7%E0%B8%B2%E0%B8%A1%E0%B8%99%E0%B8%B3&action=edit
http://th.wikipedia.org/w/index.php?title=%E0%B9%80%E0%B8%9A%E0%B8%81%E0%B9%80%E0%B8%84%E0%B8%AD%E0%B9%80%E0%B8%A3%E0%B8%A5&action=edit
http://th.wikipedia.org/w/index.php?title=%E0%B8%81%E0%B8%B1%E0%B8%99%E0%B8%A1%E0%B8%B1%E0%B8%99%E0%B8%95%E0%B8%A0%E0%B8%B2%E0%B8%9E%E0%B8%82%E0%B8%AD%E0%B8%87%E0%B8%A3%E0%B8%B1%E0%B8%87%E0%B8%AA%E0%B8%B5&action=edit
http://th.wikipedia.org/w/index.php?title=%E0%B9%80%E0%B8%81%E0%B8%A3%E0%B8%A2%E0%B9%8C_%28%E0%B8%AB%E0%B8%99%E0%B9%88%E0%B8%A7%E0%B8%A2%29&action=edit
http://th.wikipedia.org/w/index.php?title=%E0%B8%82%E0%B8%99%E0%B8%B2%E0%B8%94%E0%B8%81%E0%B8%B3%E0%B8%AB%E0%B8%99%E0%B8%94%E0%B8%82%E0%B8%AD%E0%B8%87%E0%B8%81%E0%B8%B2%E0%B8%A3%E0%B8%94%E0%B8%B9%E0%B8%94%E0%B8%81%E0%B8%A5%E0%B8%B7%E0%B8%99%E0%B8%A3%E0%B8%B1%E0%B8%87%E0%B8%AA%E0%B8%B5&action=edit
http://th.wikipedia.org/w/index.php?title=%E0%B8%8B%E0%B8%B5%E0%B9%80%E0%B8%A7%E0%B8%B4%E0%B8%A3%E0%B9%8C%E0%B8%95&action=edit
http://th.wikipedia.org/w/index.php?title=%E0%B8%82%E0%B8%99%E0%B8%B2%E0%B8%94%E0%B8%81%E0%B8%B3%E0%B8%AB%E0%B8%99%E0%B8%94%E0%B8%82%E0%B8%AD%E0%B8%87%E0%B8%81%E0%B8%B1%E0%B8%A1%E0%B8%A1%E0%B8%B1%E0%B8%99%E0%B8%95%E0%B8%A0%E0%B8%B2%E0%B8%9E%E0%B8%A3%E0%B8%B1%E0%B8%87%E0%B8%AA%E0%B8%B5&action=edit
http://th.wikipedia.org/wiki/%E0%B8%AD%E0%B8%87%E0%B8%A8%E0%B8%B2%E0%B9%80%E0%B8%8B%E0%B8%A5%E0%B9%80%E0%B8%8B%E0%B8%B5%E0%B8%A2%E0%B8%AA
http://th.wikipedia.org/w/index.php?title=%E0%B8%AD%E0%B8%B8%E0%B8%93%E0%B8%AB%E0%B8%A0%E0%B8%B9%E0%B8%A1%E0%B8%B4%E0%B8%AD%E0%B8%B8%E0%B8%93%E0%B8%AB%E0%B8%9E%E0%B8%A5%E0%B8%A7%E0%B8%B1%E0%B8%95&action=edit
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aﬂﬂﬂﬂLﬂuizUULN@iﬂ I(ﬂUlmﬂjquauwuﬁﬂqiLﬂaﬂu%uaﬂ AN

113530 Sl unit -> English system
AN 2.54 cm=1in.
1m=394in.
1.6 km =1 mi
USnas 946 mL = 1 qt

29.57 mL = 1 fluid ounce (fl 0z)
1L=1.06qt
3.785L =1 gal

E o] 454g=11b
1kg=2201b
28.35g =1 ounce (0z)

2.8 gmunal (Temperature)

punnillfuanszauniinuanuiawsassssld  lalinsimuemnan

> 1A 9/3’ a Af o a o a

(scale) MYIA wddnlfihuignnduanasgudmivinuainanuasgungil

nanfe ouduwihudsezlanasuds 0 wazsideaids 100 luninsasaioaidos (°C)

ualunsoasemnisulad CF) shudsazlanasudu 32 swiidealuiarudy 212

=) a d' A ~ c; a I o v Aa o

wdlansvnisfianaaidenuddannaudaniuauildinadymlundwamagm

& X A o ada | & & \ A ! A o ¢

wiaenaas  Jalimaiwuagunpiindenliiduaviwinlwitoni  gmuplduysok

| a

(absolute temperature)  Hwraniduiaain (K) ™ 0 1a3u (-273.18°C) uamnnd

q U

=n

6

hlLaqamaaminﬂmﬁ@"hjﬁwé'wmmUluLﬁ@anﬂazﬁuq@ﬁd ﬁﬂ%mmlﬂug{uﬂ

mmé’uﬁuﬁ%m’mqmwgﬁé’wustﬁﬁuaM%gﬁﬁf %°C a9%h

U 9

amuad(K) = amuad(°C) + 273.15
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fmivluszuuwiig 81 amplasenduysofazld 1aadu (kelvin, K)
' Av o § ¥ & ~ . o ° [ '
srugmnniauinslwinduaseusadus  (Celsius,'C) uazdmivniboluszuy
aanguld us9fu (Rankine, R) waz Wsulad (Fahrenheit, °F) enud1@ay  &nsy

>

ANuFNRUSIzR IR iluszuuen 9 (Dudsih

aunnil(‘F) = 9/5 ganni (°C) + 32
aunni(’C) = 5/9 x (uwnni(F) - 32)
aunniA(R) = aunni(F) + 459.69
373 K T —100°C T — 212°F - — Water boils
TE ™ TE ™71
s |- s | H s K
S S > ||
5 f I Al
R= 1 g |H S (K
g |H o | d |
S £ 1K £ E
310K - %ﬁ— E —37.0°C %D— E — 98.6°F %D— [ — Normal body temperature
o |H o |H o |H
S |E = = |
273 K L ; — 0°C i— E —3F —l‘v— E — Water freezes
J U U
Kelvin scale Celsius scale Fahrenheit scale

3UN 2.8 UEAIANNFNRUTVBINARZAIIBVBIG WD

Celsius Scale(°C) \Huanavingaunniluniae SI nfksulasinaame
. _ . - LA
TRAUTE A. Celsius 1wa91 a.@. 1701 — 1744 uaziFalsondnatineniein

Centigrade Scale fiyaifanuisasing 0°C uazgananaeiulasian 100°C

Fahrenheit Scale(°F) Lflummi'@qmwnﬂﬁlu%mﬂé'aﬂqmﬁﬁmﬂ@ﬂﬁfﬂ
8319LAI9NIATLLDTIUTE G. Fahrenheit w291 @.¢. 1686 — 1736 ﬁﬁ)‘mﬁamlﬁo

PpIUN 32°F LLazﬁmmiﬂmmﬂu"Laﬁwﬁ 212°F
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Kelvin Scale(K) Liuanasingmnniiniunaslulawsindlunie si 1
feulas Lord Kelvin 11241 @.¢1. 1824 — 1907 ﬁﬁ;mﬁamvfﬁwamwﬁ 273.15 K U839
nmsnanedwlasinn 373.15 K qumﬂgﬁ@‘hﬁqwaa Kelvin Scale fia 0 K

Rankine  Scale(R)  \duinasingunninmamailulawmindluniian
gange Nfleulay Wiliam Rankine Tutasl a.a. 1820 — 1872 fyaidanudsvassif

]
=

491.67 R LLazfl‘]‘@ﬂ’]‘iﬂﬂ"lﬂLﬂ%vLaﬁﬂﬁ 671.67 R ﬁ’)%qm‘ﬂﬂuﬁ@‘hﬂq@“ﬂad Rankine Scale
A 0R

2.9 WAIIIWHAIINIDWLAZAIINSDBINNIL

(Heat energy and specific heat)

[ & = o = A o A a
AX3aw (heat) Lusuuuniaraiwasw SeaaIwasiagnnuiacd
wasnuanuiauszanay  Wadaglatuanwuiawinliesdlsznaudnag  maluim
a ' 2 = ' a a A £ @ =S o & Vv @
Fondapme Slvwnaidnnitezasy Imaafeuiiinin 1093Tauln uddiag
gyFANian aypnnadnig aziafaundias Tagiaduss dnianasnuanuioulugyl
=) v a J o Ui e v J ed v
veasgonnl  hamnnlgedn AVNIFANAINUANNTINIINTY  WAIIUAMN TN
A ' o Ao ' o o A = ' o A A
maaumummmqmaumﬂﬂmmqmwm’naua waaowulugﬂaue] NI RN
waNTaw 1T 10030 LR UNAIW NI WNEINwANNTaN  Baaa lWs1u1ID
TANRIIUA NN T ULAZ I LA NRIINUULFIANG Y LRRIRNAANRIINBANNTAUNIN
WAUURIAIN LT A998 AUTARIANWAILAN NITLNN IR VDILTOLNGS WRII
TWAN Wasuieass aNuTauIINNIITAFWIAMIFLANIY 989 WATDIANNTauYn
v a cll a £ 1 a J o v aaa =3
s s AamsasnilainisiaiuaznianienIwle o qmﬁqugwumhﬁgmmm

& A A
"lluﬁiaﬂ'lil,ﬂﬂil%aﬂ’m:

1 A9 oo = v 04 = v o A A A
vﬁmmlmcﬂﬂimmmwmau Iumm@ﬂimmmﬂmau 1°15Lﬂ‘§@\‘11161’1

a ' aa [ 4
LIENIT LARDINLADT

USanmanusan 1 uaaed (1 cal) fe YSunmanusawnyinldiiuag 1

>

=Y J
n uﬁqmwgugwu1 IFLTRLTE R
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Usnnmanwien 1 dg (1 BTU) e USinmanuiauiliiang 1
6a a J
Uanddgmnniligadn
Yanmanuion 13a (1J) fAa dRanaanuiaunlumeriinunuiiia

AU 1 H6a% (N)

‘SZ‘IJ'UL&I@I%ﬂ izumaiﬂa i$ﬂﬂ5@ﬂ§]ﬂ
wAna3 (cal) 38 (Joule) fifiy BTU)
Alaunas3 (kcal) Alaga (kJ)

1cal=42J

1 BTU = 252 Cal

b [ . A a [% A o Yo =
AMNIDWINNIE (Specific Heat) ad ﬂill’]flm']’]lliﬂ%ﬂ“fﬂl%')(ﬂq%ud

1 g’ @ A Aa & =] & A ara 6 o A 1 &) '
%mﬂm%uﬂuqmwgwgwuummm Lﬂ%&uﬂ@ﬂﬂdﬂﬁﬂﬁﬂlﬂd’)@]q nvhetn gam
s a (o] a 0/ = o =) a A 3 6
NIW-2IANTBLTUN (J/g. C)  UARAIADNIN-DIALTALTEN (cal/lg. C) wan Ingsatane-

ssenwsnlasd (BTUID.°F) @sanvefi 2.3 ihdanuganuiaudnniz 4.186 Jig .°c

A19199 2.3 ATUFAIAN Specific Heat Capacity

Substance Spe(;itfizcsltjg?; Cj%pg?:city
| H, gas [ 14.267 |
| H20¢, [ 4.184 |
’ ethyl alcohol H 2 460 ‘
Substance Spegitﬁz%%(??; ?/ZEHCCHV
_ stam@100C | 2.010 |
\ vegetable oil H 2000 |
’ magnesium | 1.020 |
\ aluminum H 0.900 |
’ Concrete H 0.880 ‘

o

* . 1< ] @ A A csy [ = a ala  JaA J
90 (joule, I) Lﬂuﬁu’)ﬂl@’d"lﬁ] VOINAINY 150 U FertlunesauninWd@ndnso Lud wsd

ADAR 9@ (James Prescott Joule-W.f. 2361-2432)
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Substance Spegltﬂzcsljgeil; SZJE?:CIW
| glass | 0.840 |
’ potassium H 0.75 ‘
| sulphur | 073 |
| calcium [ 0.650 |
| iron [ 0.444 |
| nickel [ 0.440 |
| zine [ 0.39 |
| COPper [ 0.385 |
| brass [ 0.380 |
| sand | 0.290 |
| Silver [ 0.240 |
| tin [ 0.21 |
| lead [ 0.160 |
\ mercury H 0.14 |
| gold | 0.129 |

2.10 ANKWLL (Density)

ANMARIUKG (density) L TUFVTANNDAINTBIRENT AMUAWILH
fouadenilonislsunas ‘Eiﬁ@qﬁmnmmuﬂumn WaRaRIRHUSINATRBINT W
naBntwnie ﬁai’mqﬁﬁmwwmuﬂugd (T% wan) lifanestesnitiagenu
AWLHHEN (LD ‘Ii’]) Afwaswinn  wihoeslavasenunuuinie Alansude

3
anuAATLuaT (kg/m’)
AUARBILULAAY (average density) 1 lAINNNARITIZAINNIRTINAL
UYS1NaI78 GI9RNMT
M
D=2
Vv

oo
D ﬁamm%mu%maﬁ@q (B8 ﬁIan%’u@iagﬂUWﬂﬁLums)
M fawaninesiag (Wi Alaniw)
v ﬁaﬂ’%mmnwaﬁmq (B Qﬂmﬂﬁmm)
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http://th.wikipedia.org/wiki/%E0%B8%A1%E0%B8%A7%E0%B8%A5
http://th.wikipedia.org/w/index.php?title=%E0%B8%9B%E0%B8%A3%E0%B8%B4%E0%B8%A1%E0%B8%B2%E0%B8%95%E0%B8%A3&action=edit
http://th.wikipedia.org/wiki/%E0%B9%80%E0%B8%AB%E0%B8%A5%E0%B9%87%E0%B8%81
http://th.wikipedia.org/wiki/%E0%B8%99%E0%B9%89%E0%B8%B3
http://th.wikipedia.org/wiki/%E0%B8%AB%E0%B8%99%E0%B9%88%E0%B8%A7%E0%B8%A2%E0%B9%80%E0%B8%AD%E0%B8%AA%E0%B9%84%E0%B8%AD
http://th.wikipedia.org/w/index.php?title=%E0%B8%81%E0%B8%B4%E0%B9%82%E0%B8%A5%E0%B8%81%E0%B8%A3%E0%B8%B1%E0%B8%A1%E0%B8%95%E0%B9%88%E0%B8%AD%E0%B8%A5%E0%B8%B9%E0%B8%81%E0%B8%9A%E0%B8%B2%E0%B8%A8%E0%B8%81%E0%B9%8C%E0%B9%80%E0%B8%A1%E0%B8%95%E0%B8%A3&action=edit
http://th.wikipedia.org/w/index.php?title=%E0%B8%81%E0%B8%B4%E0%B9%82%E0%B8%A5%E0%B8%81%E0%B8%A3%E0%B8%B1%E0%B8%A1%E0%B8%95%E0%B9%88%E0%B8%AD%E0%B8%A5%E0%B8%B9%E0%B8%81%E0%B8%9A%E0%B8%B2%E0%B8%A8%E0%B8%81%E0%B9%8C%E0%B9%80%E0%B8%A1%E0%B8%95%E0%B8%A3&action=edit
http://th.wikipedia.org/wiki/%E0%B8%81%E0%B8%B4%E0%B9%82%E0%B8%A5%E0%B8%81%E0%B8%A3%E0%B8%B1%E0%B8%A1
http://th.wikipedia.org/wiki/%E0%B8%A5%E0%B8%B9%E0%B8%81%E0%B8%9A%E0%B8%B2%E0%B8%A8%E0%B8%81%E0%B9%8C%E0%B9%80%E0%B8%A1%E0%B8%95%E0%B8%A3
http://th.wikipedia.org/wiki/%E0%B8%A5%E0%B8%B9%E0%B8%81%E0%B8%9A%E0%B8%B2%E0%B8%A8%E0%B8%81%E0%B9%8C%E0%B9%80%E0%B8%A1%E0%B8%95%E0%B8%A3

A A Aq wo , A a a & A oA
Lﬂiaﬂua“ﬂl"ﬁQ(ﬂﬂ'ﬂqﬂJﬁuqLL%%"U@G"UQGL%@'J e WﬂIu&lL@]ai RIAIVLATBDIND

FAANMURMILUNTIM TR wAgNaluliaas

A 1 A A a J a A aa A a
ﬁﬁ’]i‘ﬂ‘ﬂ%’]LLHWY]@Z(@‘Y]Lﬂ(ﬂ‘ll%L@x‘i@]']Nﬁ‘ﬁN"ﬁ’W]U%Iﬂﬂ fa ‘E’WJQ?L@U&I EN

AAWIUURLTZUN I 22650 kg/m”

A1997 2.4 ATHAMINAILURYBIFENITRAGS 9):

819 AMARH LU WA kg/m®
BRIKHEY 22650
RE (SR 22610
UNRATH 21450
Nagd 19300
NIFLAY 19250
Loy 19050
iyan 13580
LWALALABW 12023
Az 11340
i 10490
NOILA 8960
LARN 7870
aun 7310
Tnnidte 4507
LWTDT 3500
RERESISIEY 2700
wunhide 1740
wnza 1025
e 1000
ihuds 917
lafiauaanagas 790
ualslaa 3.0
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http://th.wikipedia.org/wiki/%E0%B9%82%E0%B8%A5%E0%B8%81
http://th.wikipedia.org/wiki/%E0%B8%AD%E0%B8%B4%E0%B8%A3%E0%B8%B4%E0%B9%80%E0%B8%94%E0%B8%B5%E0%B8%A2%E0%B8%A1
http://th.wikipedia.org/wiki/%E0%B8%AD%E0%B8%B4%E0%B8%A3%E0%B8%B4%E0%B9%80%E0%B8%94%E0%B8%B5%E0%B8%A2%E0%B8%A1
http://th.wikipedia.org/wiki/%E0%B8%AD%E0%B8%AD%E0%B8%AA%E0%B9%80%E0%B8%A1%E0%B8%B5%E0%B8%A2%E0%B8%A1
http://th.wikipedia.org/wiki/%E0%B9%81%E0%B8%9E%E0%B8%A5%E0%B8%95%E0%B8%B4%E0%B8%99%E0%B8%B1%E0%B8%A1
http://th.wikipedia.org/wiki/%E0%B8%97%E0%B8%AD%E0%B8%87%E0%B8%84%E0%B8%B3
http://th.wikipedia.org/wiki/%E0%B8%97%E0%B8%B1%E0%B8%87%E0%B8%AA%E0%B9%80%E0%B8%95%E0%B8%99
http://th.wikipedia.org/wiki/%E0%B8%A2%E0%B8%B9%E0%B9%80%E0%B8%A3%E0%B9%80%E0%B8%99%E0%B8%B5%E0%B8%A2%E0%B8%A1
http://th.wikipedia.org/wiki/%E0%B8%9B%E0%B8%A3%E0%B8%AD%E0%B8%97
http://th.wikipedia.org/wiki/%E0%B9%81%E0%B8%9E%E0%B8%A5%E0%B9%80%E0%B8%A5%E0%B9%80%E0%B8%94%E0%B8%B5%E0%B8%A2%E0%B8%A1
http://th.wikipedia.org/wiki/%E0%B8%95%E0%B8%B0%E0%B8%81%E0%B8%B1%E0%B9%88%E0%B8%A7
http://th.wikipedia.org/wiki/%E0%B9%80%E0%B8%87%E0%B8%B4%E0%B8%99
http://th.wikipedia.org/wiki/%E0%B8%97%E0%B8%AD%E0%B8%87%E0%B9%81%E0%B8%94%E0%B8%87
http://th.wikipedia.org/wiki/%E0%B9%80%E0%B8%AB%E0%B8%A5%E0%B9%87%E0%B8%81
http://th.wikipedia.org/wiki/%E0%B8%94%E0%B8%B5%E0%B8%9A%E0%B8%B8%E0%B8%81
http://th.wikipedia.org/wiki/%E0%B9%84%E0%B8%97%E0%B9%80%E0%B8%97%E0%B9%80%E0%B8%99%E0%B8%B5%E0%B8%A2%E0%B8%A1
http://th.wikipedia.org/w/index.php?title=%E0%B9%80%E0%B8%9E%E0%B8%8A%E0%B8%A3&action=edit
http://th.wikipedia.org/wiki/%E0%B8%AD%E0%B8%B0%E0%B8%A5%E0%B8%B9%E0%B8%A1%E0%B8%B4%E0%B9%80%E0%B8%99%E0%B8%B5%E0%B8%A2%E0%B8%A1
http://th.wikipedia.org/wiki/%E0%B9%81%E0%B8%A1%E0%B8%81%E0%B8%99%E0%B8%B5%E0%B9%80%E0%B8%8B%E0%B8%B5%E0%B8%A2%E0%B8%A1
http://th.wikipedia.org/w/index.php?title=%E0%B8%99%E0%B9%89%E0%B8%B3%E0%B8%97%E0%B8%B0%E0%B9%80%E0%B8%A5&action=edit
http://th.wikipedia.org/wiki/%E0%B8%99%E0%B9%89%E0%B8%B3
http://th.wikipedia.org/w/index.php?title=%E0%B8%99%E0%B9%89%E0%B8%B3%E0%B9%81%E0%B8%82%E0%B9%87%E0%B8%87&action=edit
http://th.wikipedia.org/w/index.php?title=%E0%B9%80%E0%B8%AD%E0%B8%97%E0%B8%B4%E0%B8%A5%E0%B9%81%E0%B8%AD%E0%B8%A5%E0%B8%81%E0%B8%AD%E0%B8%AE%E0%B8%AD%E0%B8%A5%E0%B9%8C&action=edit
http://th.wikipedia.org/w/index.php?title=%E0%B9%81%E0%B8%AD%E0%B9%82%E0%B8%A3%E0%B9%80%E0%B8%88%E0%B8%A5&action=edit

cork

water

brass nut

liquid mercury

311 2.9 usAIANNRIILUKTBIRENITRAG 9

(qnaaﬁ’ﬂ < 1 < NadnRed < Usan)

2.11 AN WINNE (Specific Gravity)

ANNENTNZIENTA g A BATIRIBANIURIILUBT IR TULAD
' & A & ' . 3 3 {
ANMNAMILURVBIINN 4°C A nuRMILUULYINAL 1,000 kg/m” W38 1 glem 1@A389N8
o o o ! o A a & & & [y [
fnsuiadanuaes e fe lalasiimas (Hydrometer) uadnsninendonanns
Yo g lumﬁ@mm%mLLmLm;aammﬁlifﬁmmunnqmm%mswﬁﬁﬂmmﬁmﬁu
[} 6 ] 3’ o A A & i =S
YDILRAD LT luq@m%mswvlm ANuRILUBTasnranNURewlU%s aztisuaniie
ANMNALRUNDBINIZTLIBNNTNAIN qu@m%mwuu AMUARWILUUY DI WNALIZLILAN

ﬂMﬂWW"}JBG%N

A & & & ) Aa o =
lalastians duginialiaanunmuiuaaszeanar  Allanwmiiu
nyzLznaieenn 'ﬂ@"qﬂéﬁu S UAIUE N NEIRINT N LA aUAInTY  GL
A o & A o A [ a e o
Janwusduwraaasniuau g ddauanizauna mﬂmwao"l,aimumaiuagm AU
ANMNANNINIZUUTHANUNUAM VAW ULV IVD IR qﬂmrﬁﬁﬁammm‘lﬁ%mm
ALK AL lalaamTiiauan  (calibration)  MTanluvadnaIinIIuaNy

BuUA udnfldiTouisuiudanudwiumnzsenihnamumglnnasgu
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982
not 880

UPTIT (PFETIYTYI Frr—

= @ a & ) ) al )
31]‘“ 210 ani¥twe BGVLEII@]TN LABILLRSNIIDTUATLUNINALUDRDED %ﬂu"u BILARNT

a &L« &g o . \ o
ammlmvl,aimumammﬂuqﬂmmw‘l"ﬁuaﬂmmmmdﬁnmeaa
v =) Q 1 o g’ =) Af U v L
YDILAR mlﬂa‘[muLmaﬁ‘mmmmamwaz*’naammqm 15192 10A1 1 LazILIIa
Aa L& \ & = o ' o I °
Padnanianuniiugavivasinazldanuasiimwinds 2 luiiuas
L EINWLINARINITORIANMNTITWNIALVAIUTI L 1T Tanen L agﬁl,ﬁsm = 255

NaILAY = 8.88 LAAN = 7.2 LAz mﬁl"s =11.3
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