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MOTOR COMPRESSOR SUPPLY CHAIN RISK ANALYSIS OF THE BUSINESS
OF MANUFACTURING AND DISTRIBUTING SEALED RECIPROCATING

MOTOR COMPRESSORS

Chalieo Butvong'

Chadawan Phanseengoen and Wanida Tudod

Abstract

The purpose of this researchwas to analysisthe riskfactors in the motor compressor

supply chain and to analysis the risks in the motor compressor supply chain. The research

team collected data through a structured interview with relevant parties from upstream,

midstream and downstream in order to bring information to analysis risks throughout the

supply chain. Byanalyzing riskfactors from EnterpriseRisk Management (ERM)and COSOand

classifyingthe types of risksby calculating the risk likelihood, and the impact of the risksto

find the value of the risk level. The study found that the level of riskfactors that occur in the

upstream processsupply chain found that rawmaterialswere damaged during transportation.

The highest level of risk (equal to 15.04),the level of riskfactors that occur in the midstream

processsupply chain, found that product loss has the highest level of risk (equal to 15.93)

and the level of risk factors that occur in the downstream processsupply chain. It was found

that customs processingwas delayed. Hasthe highest level of risk (equal to 15.81)

Keywords: RiskManagement,Supply Chain,CompressorMotor

Faculty of BusinessAdministration and Information Technology, RajamangalaUniversity of
TechnologyTawan-Ok
Corresponding Author Email: chalieo_bu@rmutto.ac.th
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m'Su'S~6'11U.:I1Umh.:l".:I~'J (Cooper et al., 1997) l~tJm~tJ'".lum'S~.:I'\I1lJ~'\I1lJltJfl1llJ 'S'JlJ{).:I m~\num'S
v ,,"Q,/ ~ .c::...c::.. eva VIQL'
~~'\I11LL~~~~Lmnl1l~~tJ m'S'Jl.:1LL~um'S~~11l m'S~~11l m'Sm'U~lJ~ru.fl1'V'1 m'S~~Ln'ULL,,~rn'S~~6'1.:16'1Ufl1

(~~'V'I'S'S~1 'VleJ.:IrilL'\I1U~,2563 u 4)

m'S~~m'Sl'll~uY11U (Supply Chain) '\I1lJltJn.:l m~tJ'".lum'S1um'S\!'Srulm'SL~tJ'Jn'Urn'S~~rn'S

Fl'JllJ~lJ~U5 (Relationship) 'S~Wh.:l~fh (Supplier) LL~~~n~l~.:ILL~VfuJl ~.:IL~tmm=i.:lrilLU~~U~l

111l~~'U (Origin Upstream) ~UftU~1'\111eJ1\))~~'U,ru1;;)'ljnT:iLFl~eJUVltJ ~~Lfh.J Lm~~.:IlJeJ'U1'1-1LL~,,~'li'J.:I'UeJ.:I

l'lleJUY11U ~u~ufhl;;)'~.:IlJeJ'UlueJ.:ItH''UFlU6'1~YhEJ (Customers Downstream) 1;;)'mh.:lu'S~~'Vl5.f11'V'1LL~~, \J ,

U'S~~'Vl5~~ ~.:I1uL:a.:lVfu'VJuLL~~'S~tJ~L1m1um'S~.:IlJeJ'U (m'llru~m'U~u'Vl'{ 2561 'U.7)

mllJL~EJ.:I (Risk) '\I1lJ1EJn.:lL'\I1~m'Sru'\l11eJrn'Sm~'Vh 1~1 ~eJ1~Ln~~UrnEJ 1Vffl1llJL~tJ.:I6'1mum'Sru

~hiLLtlUeJU LL"~eJ1~~.:I ~~ m~'Vl'U'\I11eJ6'1~l.:1mllJ L~tJmtJ (~.:I~ LiJUIll'JL~ULL"~111LiJU~'J L~U) '\I11eJri eJ1'1-1Ln~

Fl'JllJ~lJ L'\I1m'\l11eJ~~leJnl6'1~~~'U'S'S~ Ltll'\11lJltJ\))llJ.fI1'Sn~'\I1~ n'UeJ.:IeJ.:IrlmLL"~ Ltl1'\11lJ1tJl1l1lJLL~uull'l1~.:I1U

(LY1'1li31~Fhn~u, 2561 u 8)

rn'S'U~'\I11'SFl'J1lJL~tJ.:I (Risk Management) '\I1lJ1tJ~.:I m~tJ'".lurn'S~ull'l1~1~EJFlru~m'SlJn1'S

~'U~'\I11'SLL~~'UFl~1m'VlnFrU1ueJ.:IrlmL ~eJ'li'JtJ 1um'Sril'\11U~n"tJ'Vl5LL~~vilL UU.:I1U ~.:Im~tJ'".lUm'S'U~'\I11'SmllJ
\J 'I' ,
oJ 1"'" 1!.."'l.... I .3 ...c:l Q..f.. I" VL6'1EJ.:Im'UnI'SeJeJn LL'U'U 'J ~'\I16'11lJ1'SCl'U.:I"(lL'\I1l1lm'Sru'VleJ1~Ln~'UULL"~lJ~" m~'Vl'Ul1leJeJ.:IFlm LL"~6'11lJ1'SCl'il~m'S,
m1lJL~tJ.:I1 'I-1eJtJbu'S~~'U~eJ.:Irl mEJeJlJ-r'UL~eJ1m;;)'-r'Um1lJri'u 1~mh.:l6'1lJ L'\I111l6'1lJ~"1UnI'S'U'S'i"1I1lClU'S~'Nrl~

\J " ,

eJ.:Irlmril'\11u~H (~'SuU'vi'VleJ.:I€blJ, 2560 u 36)

m'S'U~m'Sm1lJL~tJ.:I (Risk Management) '\I1lJ1tJn.:l n"ifi~LiJUL'\I1~LiJu~"~t11lJ1H1u nI'S,j.:l~

iLFl'Sl~l-1 U'S~LijU ~~rn'S ~~mlJ LL~~~eJ6'1l'Sm1lJL~tJ.:I~L~EJ'JolJeJ-ln'Un~m'SlJ'\I1t1'JtJ.:I1U/ ~1tJ.:I1'U'\I11eJ

m~'U1'Urn'Svi1 LU'U.:I1U'UeJ~eJ.:IrlmL~eJ'li'J tJ~~mllJ6'1f11 L~tJ1 'UnI'S 111'U'S'S"Ltl1'\11lJ1EJ1'1-1L'\I1~mJeJtJ~6'1~ LL"~L~lJ'UI;I~ 'I ,

leJm6'1LLritl~rlmlJ1n~6'1~ (~n~ruY;lJ~ Yium, 2563 'U. 9),
eJ.:Irlu'S~ntl'U'!JeJ~meJ'U.:I1'U'U~'\I11'Sm1lJ L~EJ-l11l1lJLL'U'J COSO 6'11U6'1l'S~~1r1'1l'!JtI.:ItI-lrlU'S~ nsu LL~

"~;;)'1U l;;)'~.:Id

1. 6'1rn'V'lLL1~~eJlJrntJ1u (Internal Environment) LiJU1..J'S'SEJ1mi31'UeJ~eJ~rlm'\l11eJ~1U'S1n~L6'1~lJ6'1~1~

1'1-1Ln~m'Sm'UAlJ~u1'UtI~rlm L'liU m1lJ;tI~I1l~LL"~AruFl1'Vl1.:1~~mj'S'SlJ'UeJ.:I~'U~m'S u-r"(l:11m'S'U~'\I11'Sm1lJ, , \J g~

d v IIV 0 lid v.c::..
L6'1tJ.:ImllJ~m1lJ6'11lJ1'iCl'(JtI~'V'IUn.:ll'U m'SlJtI'U'\I1lJltJeJ1'Ul~'\I1'U1'VlLL"~m1lJ 'S'U~~"(leJ'U

2. nI'Snl'\11U~1(Jl~U'S~6'1~rl (Objective Setting) eJ~rlu'S~neJ'Ud'li'JtJ6'1~l~mllJri''Uhllljn1'S L~tln

111l~U'S~6'1.:1rl~1r1'Il~L~tllJ ltJ~~1 ni'" tJl-1mJ'\I11eJrn'Sn ~'!JeJ~eJ~rlmn'Un~ ~'Vl5LL"~LL~'U.:I1'U1 'U'S~~'U~1~"1 L~ tI

t1llJ1'U~'\I1l'Sfl11~L~tJ.:I1 'I-1eJ~'1u'S~~'U~ tI.:Irlm tJeJlJ-r'U1;;)' rn'Sri1'\11U~111l~U'S~6'1.:1rl~~ fl1'SljeJ.:Irlu'S~neJ'U'U eJ.:I

m'S'U~'\I1l'SmllJL~tJ.:I'S~~'U'UeJ.:I'\I1t1'JEJ.:I1U'UeJ~eJ.:Irln'S

3. rn'S'S~'UL'\I1l1lm'iru (Event Identification) tI.:Irlu'S~neJ'UdL~EJ'JolJeJ.:In'Urn'S'S~'UL'\I1l1lrn'Sru A'J1lJ111

LLU'UeJU~ tl1~ Ln~~1 n~~~ tJ.fI1tJutln LL"~.fI1tJ1utI.:Irlm~lj ~"m~'Vl'U~tlmllJ~1 L~~'!JtI.:I ~I1lCl'U'S~6'1~rl'i'JlJ~.:I,
m'SLLtJnlt1m6'1eJtln~lnm1lJ L~tJ.:I L~tlt1l1t1m6'11 Uril'\11U~ LiJun~tJ'Vl5'\111eJ 1(JlClU'S~6'1.:1rltl~rlm, ,

4. rn'SU'S~LiJUA'JllJL~tJ.:I (RiskAssessment) '\I1lJ1EJ~.:In1'SiLFl'S1~l-1LL~~~m~~'UmllJL~tJ.:I 'UtI.:I

L'\I1~m'Sru~~~1ntl~~tJIntJ 1ULL~~rntJUtI n m'Su'S~LijUl'11llJL~tJ.:I~~U'S~ Liju~1n6'1eJ.:Iij~ fim~~'U m1lJU1~::;

Lii ~ bb~~ 'S~~'U ~~ m~'Vl'U'UeJ.:IL'\11111rn'Sru L~eJ'1htJ 1""n ~m'S'Vl'S1'U'S ~ ~ 'UA'JllJ L~tJ~ rieJ'Um'S~ ~ rn'S LL~~ '\I1lifi,
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\11tl'U~'Utl'l AlI:IJ L~em ~tl1 ,x'.H:~~'UAlllJ L~ tJ'l'VI~ 'l f\1~~ ~f\1~mJ1 'U~~ ~'U~ tJtllJ-r'U 1~ ~ L'VI:lJ1:::~lJ Lnru'Yl nW1 ~
"

'j:::~'Uf'111:IJL~tJ'ltllli)li)~LU'U~~~'U~'l:IJln ~'l mm ~1 ~I:1J1n 15f\1~tJ~~LiJ'U f'111lJL~tJ'ltllli)1-UL'Vlf'1ijf'1L~'l
" "

tJ~lJ1ruLL~:::f'1ru.nTvdl:IJn'U ('lJ~l~~ru ~'U~1~~, 2557 'U. 10)
. 'I 'I 'I

'j~~'Uf'1l1lJL~ tJ'l (Risk Level) 'VI:IJ1tJn'l ~m'U:::'Utl'lf'111:IJ L~8'l~1~li)lnn1~tJ~~ LiJ'UIernauae
~~m:::'Vl'U'Utl'lLLvl~~ijli)~tJL~tJ'lfh'VI'U~Lnru't111 4 ~:::~'U A'¬ JJ~'l:lJ1n ~'l tJ1'lJn~I'lLL~:::UtltJ (6'lI~lnl '111L~lJ

" " 01:

LL~:::n~~tJl Ln~~~, 2564 'U. 15)
.r:::Ito .,. I .J

f\1 'jl Lf'1~I:::'VIf'11f'111lJL~tJ.:j

f\1~1 Lf'1~1:::,,;rh~{i~~ 'U1i1'U'lJtl'l n~lJ 1I11tl~1'l L~'¬ JJ1,xVl~I'U n'l~ n~ru::: f\1~ LL li)n LLli).:j'lJ'¬ JJ'ln ~lJII11'¬ JJeh.:j~ , .
l~LLn f'1l1:IJ~ (Frequency) ~'¬ JJtJ~:::(Percent) 1"11LU~tJ (Mean) LL~:::~l'ULdtJ'lL'U'U:IJ1m~I'U (Standard

Deviation) f\1'jtJ~::: LiJ'U~:::~'U'lJ'¬ JJ'lf'111lJL~tJ'l~Ln~~'UvlmAl.:j L<d'¬ JJtJV11'U~'l1'UL~'¬ JJ.:jf'111lJ~'ULL~.:j L'¬ JJrnams1 'U• •
f\1~Ln~ L~tJ1-U1"11LU~tJ(Mean) li)lnf\1~LLtl.:j~Ln~'¬ JJ'¬ JJmU'U5 ~:::~'U'lJeJ'lLtlf\1~1'Uf\1~Ln~ LLm~~~m~'V1'Uli)ln

.. d d. .., d
f\1~ Lnl'lf'111lJL~tJ.:j L'V'Wf'11'Ulru'VII~~I'l'Uf'111lJL~tJ'l \111lJ~m

"
~:::~'UAlllJL~tJ.:j = ~:::~'UAllm'ULL~.:j'lJtl'l~..mm:::'Vl'U x L'¬ JJf\1~1'Uf\1~Lnl'l•

f\1'jlLf'1'n:::'VI1tlf\1~ Ln~LL~~~~m:::Vl'UAlllJ L~tJ'l1'UhltltJVlI'U

f\1~tJ'S:::L:W'U'S:::~'U'lJtl'lAlI:IJL~tJ.:j~Ln~~'UvltlL~tltJ'VlI'U~.:j1 'UL~tl'lf'111lJ'S'ULL'S'l Ltlf\1~1 'Uf\1'SLn~ Ll'ltJ. ,
f\1'SLLtl'l'S:::~'Utltlm U'U 5 'S~~'U'lJtl'lLtlf\1~1 'Uf\1'SLn~ LL~:::~~m:::Vl'Uli)lnf\1'SLnl'lf'111:IJL~tJ'l l\iltJ~I:lJ1'SmL tl'l

tJ
.. .., ,J:'I ,oJ .. ". ..,,J..,'%

~~f\1'S 'S~LlJ'U'S~I'l'Uf'1l1lJL~tJ.:j Lu'U 3 n~:IJ '1f'l:IJ'lJ'¬ JJf\1'V1'UI'l'lJ'¬ JJ'l'S~I'l'Uf'1l1:IJL?ltJ'l~'l'U.
.J .,J 1/ q I tJ ...., d it.:K do=ll1. f'1l1lJ L?ltJ.:JVl\11tl.:J:lJlJlmm'Sf'll'Uf'1lJ: f'11f\1'S 'S~LlJ'U'S~I'l'Uf'llI:l.JL?ltJ.:JtltJ 'U~'UVl~LL~.:J. "

2. f'1l1lJ L~tJ.:J~tii''¬ JJ.:J~hLij'Ufl1~ L~I'S:::l.:J: 1"11fl1'StJ'S:::L:W'U'S:::~'Uf'llllJL~tJ.:Jtl~1'W~'U~~ L'VI~'¬ JJ.:J
d d ., 1"" tJ ..., d it Jf d",.~3. f'1l1lJL"'tJ.:J'VltJtllJ'S'U I'l : f'11f\1'S 'S~LlJ'U'S~I'l'Uf'1l1lJL"'tJ.:JtltJ 'W'\foI'UVl"''V'l1

"
5

~.J1n~i1~.
4

'i::lii'lJfl1111 ~J1n
1'ULL':i.:j'lltl..:!

3
e.J~n'i::'V1lJ

fl1111L~EJ.:j
tJ1'Wmm

2
'"lHJf]

1
1;1 ....

UmJ'VlMl,
3

'lhu
4 5

d ~ d
111~'Vl 3 LLG'l~.:J'S~I'l'Uf'111:IJL"'tJ.:J

~l.J1 : (Chamsuk, 2018; Thun & Hoenis, 2011)

47



q oC:iI.CI oC:iI.'"

'a:mJV\J115f11'a1'iilV

'll~:::'t1lfl'm~lJ~1mh~,
1. 'I.h:::'t1lmfl~lJ~1v~1'1~ ~~EJ1-rrv'llU1'ii~'llVll'U'lJv'llJmlJlvifltllJ~ 'V'l~G1~"1lvi1~w~~tl'l~;J'U ij

~'1.Q 1) '\A1'11'iiv'llvn'U (til'UJ1) ij\1l'U1'U 17 ~lEJ 2) '\A1'11'iitl'llVll'U (mmJl) i]\1l'U1'U 12 ~lEJ 3) '\A1'11'ii, ,
v'llVll'U ('ll~lEJJ1) ij\1l'U1'U 8 ~1lJ 37 ~lEJ,

II Q, cJ II ~ q '" ~ '" '" 011 0 1I '" __ ) IV 1/ d2. ~'ll~:::~lJ'UmllJ~G1EJ'I (1ll'U'Ul) lJ~'1'U 1) Vf1Vf'Ul~lEJ'Ul~'lJl11Jl(l~\J 1 ~lEJ 2 ~'OJ1Vf'U1Vl
v '

'll5oJ~~1'Uvil'ULtlflG1l~f)1~th-rrl 2 ~lEJ 3) ~~~f)1'S~lmh-rrl 1~lEJ 4) ~~lVf,j'1~~1LLVl'Uf)1~lillLtl'U,n'U'~5

f)1~f'1~f)1m 3 ~lEJ 5) L~lVf,j'l~~lEJ~~1Jl 9 ~lEJ uae 6) ~lEJ~~~tl 1 ~lEJ ~1lJ 17 ~lEJ 2. (flm'lJl) ij~'1d,
1) L~lVfUl~~lEJ1l'1LL~'Uf)1~~~1ll 3 ~lEJ 2) L~lVfUl~~lEJ~~1Jl 6 'SlEJ 3) tX1VfUl'1l'U~lEJ~~1Jl 2 ~lEJ 4)

~-oJ~f)1~~lEJ~~1Jl 1 ~lEJ ~1lJ 12 ~lEJ LL~:::3. ('ll~lEJJ1) ij~'1d ~-oJ~f)1~~lEJ"'1tlvfl 1 'alEJ 2) tX1VfUl~1'U
" "
vilWtlflG1l~"'1tltlfl 1 ~lEJ 3) ~~lVfUl~'ll5oJ~'1l'Uvil'U~vflG1l~"'1tlvfl 2 'SlEJ 3) ~~lVfUl~~lEJ'lJ1EJ~'Ufi'1 1

~lEJ 4) ~~lVfUl~~1L~Vl'UVll'1Yi5f)1~f'1flf)1m"'1vvfl 3 ~lEJ ~1lJ 8 ~lEJ,

~fl~v'lijvm 'lil'Ufl1'Svhi-oJ EJ
1'Uf)1~Vh1~EJfl~'1d 1~EJ1~~lJfI1~ru~~tJtJmfl'S'IG1~1'1 (Structure interview) ~'1L~tl'lvtlm;J'U 3 "1'U

"1'U~ 1 -rrvlJ~tl'OJ-oJEJI'i'1'U'll~:::'t1lmf'11G11Jl;1~mLtl'l~;J'U~lEJ~:::~€lEJ~ ~'1.Q 1. ~'V'lf'12. vlEJ 3." ,
G1(l1'UfI1'V'l4. ~:::~tJf)1~~fl~l 5. vlii'V'l 6. 'll~:::G1tJf)1~ru1'Uf)1Vh'll'U 7. ~lEJ1vi~m~tl'U

,d ... < d, l' .1 < < 1 '.:"1 dG11'UVl2 f)1~1Lfl~1:::Vffl1llJ LG1EJ'IVf1~"1ltluVll'UlJmlllmfle:JlJb 'V'l~G1L"1le:J~~mL tJ'ILlJ'UmllJb?fEJ~'OJlfl,
U'OJ-oJEJfI1EJ'Ue:JflLL~:::mllJb~EJ~'OJlflU'OJ~EJfI1EJ1'U

"1'U~ 3 f)1~~~?f~'1mllJfil'l~ ii'U1'Uf)1~lill~tl'U~l'U'lJe:J~~~nli)~~llllJmlJle:Jifle:JlJ~'V'l~?fL"1ltl~

IV

-U'UIlle:J'Uf)1~lillLtl'U~l'U

1. ~fl~lm:::\J1'Ufl1~Vil'1l'Ulll~vl'l1'iie:J'llVll'U'lJe:J'IlJmllle:Jifle:JlJ~ 'V'l'S?fL"1le:Ji~'1b~~til'UJl flm'lJl,

.... < "'1 II • '" II.J..J 1/ 0 1/ cJ1 "2. G1lJ[l1~ruLLtJtJlJ fl~~?f~l~ (Structure interview) fltJ~Vl~flEJ1'lJe:J~ L~~:::'Ul'lJtllJ~Vl 1'1 lJ1
OJ OJ

'lJe:J'ICOSO ERM
I did c::..

VflG11'U~tJEJ'I~tJ'UlJ1IJl~~1'U(Standard Deviation) ~L~:::Vflmb\J~EJ (Mean) 'lJe:J'If)1~tJ~Vfl~

mlm~EJ~lJlllJLL'U1fi~'lJe:J~ COSO ERM

3. 'l1l ~ ~n1~'ll~:::Li1'Um llJ L~EJ'IlJ1~1'1"1~tJ IJlllJ~:::~tJ fl1llJ L~EJ'ILLtl 'IL;J'UUIi)~ EJfI1 EJ'Ue:Jfl LL~:::,jIi)~ EJ

fI1EJ1'U 'l1llJl'll~:::~i1'U~:::~tJmllJ~~EJ~ 1I'1EJ1~bfl~e:J'Iije:Jcoso ERM ~~~:::i~fl~l:::lh~~'UmtJfllJmllJ~~EJ'I,
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nl~~1~~1~~v~~vrr~unl~~11~~
"4']1111 .JOQClI V evClt. Cit. ~ ct .. ICIi .c:;I

LYH)b'V!'Uv~~'V1'V111'l~"nI'lV,:jIJl~,:jn~n'lm~~n1~m'V!l~ml~ L"'~~ 'If~LU~ ~~L'V1~~m~m eu
" "

LLU1~1l'Uv,:jCOSO-ERM'I11mtJ~:::~1~~..mn1~~n'l!nrlUfl11v~1,:j"n~v,:jLL~:::L'V!~1:::"'~flru:::m~~1;]~1n1~" ~
bntJ1dtJ11lJ~tJlJ"';Jln 2 bbV1~~f)tJ

"
1. ~V~~tlfjWliJ (Primary Data) lVlmfhJ~l~~l:U~em~ 'llnm~~~m~ruLL~~ffi!'l~\l"'~l,:j

\f "" " \I

(Structure interview) L~v'l11~11Lfl~1:::'I-1ml~L~~\l~vl'lv:::LilVl~U'V1~1~m:::mum~~1,:jlu1ul'ii~tl'V11U

'Uv,:j~mlJlvi!'lv~LY'I~"'L'lfvi LL~:::'V1~l~Z)\lU'Y'V!llJll~'1 ~L1ill~U1um:::~lUn1~~1~lUI'l~v1l1'ii~tJ'V11u

, 2. ~vl;l~'Vl~t1JJn(Secondary Data) LtJU~V\!~~~:~~1~1;]'llnn1~~n~lLvn"'1~ 'V!1v
mr~~v \Jil~l ~,:j~~~ ~'V1ml~'V11~1'll1n1~"'Z\~~v\!~~l~\llUlJll\l'l Vi'~m!'l-r~LL~:::mflLvn'llU~l~Z)\l~vl;l~

VmBULlJlvi LU\Jl Lvn"'l~ ,:jlU1~~~L~~1~v,:jn~n1~~n~11 U!'l~,:jiiL~v'l11mv1itJ~lmL~:::"'~tJLtJULLU1~Vl
.J.., .J ..
Ln~"m~ml~L"'~,:j1'l1~LLU1flllCOSO ERM

L!'l~v,:jnvm~um~~n~l

1. n1~~wn~ruLL~~ffim,:j"'~l,:j (Structure interview)

2. LL~~tJ~:::LiJuml~L~~,:j~LnVl~u1Ul'llvtJ'V11u•,
3. n1~~~'V!1~ml~L~~~~:::~~v~rlm (COSO ERM)

----ItuJ,--------nll'4J'---------I.lII'vJ.,_-------

\J;,n, nqD'unnlllnJ1ti'ntl'1nll
• N~~~1nhum<l\1fi~IJ'
tl1";'" nqa'lUnIftl1tJlIl4UouMlNt",II14lhnll
• c.m"frlfll\1U~U.P"101U,J,U'

\Jl";'" 'lIlGulilll ~'nll
• 1I~0I11~~nIlMJLIlI;mgni411~'V~

(1I101W)

South East Asia

(AEe Countries).

Europe &America.
MiddleEast, East
Asia, South Asia,

Africa.Australia
and New Zealand

·\hZnf)\J"llIJllI'~I'IIf)'i
• 'l\J3f1mJl1Im,mf
• m'U1lJm'\J"~nl)j'l!

Toshiba, Mitsubishi,

Sanden, Haier. Hitachi

Informatlon Flow

Cash Flow

mY'l~ 4 LL"'1l,,1'iivtJ'V11U'Uv,:j"'1~n1~~~I'l~mlilvi!'lv~LY'I~"'L'lfvi L~~'lln (~U,yl) ~~~'V11U•
... ~ ~ 0 V .11" ".... '" ~ II I tI ... CI.I ~dt

"'l~n1~~~IJl~mlilv~!'lv~LY'I~"'L'lfv~ 'V11n1~vVl'lfvvll'V!111il"1l~vlnIJlUUlLL~l"',:j~lt1,:j~~~'V1 mm!'lv~~. .
~lnVl (~'V!l'llU)(n~l,:j,yl) L~v~ln1~~~I'l~mlJlviflv~LY'I~"'L'lfvi ~1'V!'I.h~1tJeJ,:j~~~'V1Toshiba, Mitsubishi,

Sanden, Haier, Hitachi LL-111 ~ ~ v v n1tJeJ~ South East Asia (AEC Countries), Europe & America,

49



Middle East, East Asia, South Asia, Africa, Australia and New Zealand lliltJu~~Vl l"leJ'tJL1'tJL\)'tJ

B'tJL{1leJ{Lvi~Vl~ln~ LtJ'tJ~~1Lu'tJrn~~1'tJrn~~':)eJeJfl (tlmml1)
"

U~~Vl flD~Ll"leJHr ~1nlil (lJ",l'lJ'tJ) LtJ'tJ~e.J~VlLL~t:~lWW1tJe.J~{1U1ru.nlJmVleJ{F1eJlJL'Vl'H'IL'1leJ{LLUU, "
~ flG'lUUIile.Jijfl~1oijLtJ'tJeJtlmrumu~lilnUIJ1L~'tJ ~ LL~ ~vi1J1L~'tJ ~Lii':)'Vl1ru'lJ~LL~t:LI"l~eJ.:)tl-rUeJ1rnl"l ~.:)
v 'U " 'U 'U 'U \I

G'l1lJ1~~1oijnuG'l1~vhm1lJL~'tJ 1~"'~1tJ'lJUIil~llJ~':)G'l1~vi1m1lJ L~'tJmlJvi1~1 tJ~':)LLllil~eJlJ (Ozone Friendly

Substance) L~'tJR290 R134a R410A R404A R407C R507 R600a R448 R1234yf LL~:::R321IiltJij'lJ'tJ11il
t I 1.1 Q t.I JI ~" LI 0 ~ 0 I ~ Q.J .. d I

Vl':)LLVl1/20 LL~.:)lJ1 ~.:) 10 LL~.:)lJ1 u eJfl\) 1 fl'tJm~Vl tJ':)Vl1fl1~ e.JG'l VlLL~t: \) 1", 'tJ1tJe.J~Vl[l ru"VIeJ'tJ1 L'lJ'tJ

Condensing Unit (~1'tJth:::fleJU~1WrULI"l~eJ.:)vi1m1lJL~'tJ) ~'tJ~1'tJlJmVleJ{1vivhL~t:~'tJ~1'tJ~1.:)1 'lJeJ'l

lJmVleJ{l"leJlJL'Vl~G'lL'1leJ{\)lflrn~ 1mLI"l~1:::v;iJ\)~tJm1lJ ij-UeJG'I~tl~.:)~

"
Lflru';eJ5U1tJ~t:~UI"l:::LLuu ~.:)ij

~:::~UI"l:::LL'tJ'tJ 01.00-09.00 eJ~1'tJ~t:~u

~:::~UI"l:::LL'tJ'tJ 09.01-15.00 eJ~1'tJ~t:~u
...

15.01-25.00 eJ~1'tJ~t:~u~:::IilUI"l:::LL'tJ'tJ

tJeJlJ-rU1~

L~l~t:l':)

lJ1Vl~rn~l"llUl"llJ,

~~n'i:;Y1\J~1nn1'j l£Jn1flLn"
Lnflfl111JL~Voil fl111JL~VoiI

X X
1. m1lJL~!.J~~1nil'il~vi'l1!.J'\J£Jn

1) f'lru.fl1'1'1'Utl~l\1lC1~1.JbnJ1lJ1\11'l1)1'\JlIl1lJ~fh'l1'\J1il. . ~
2) f'l"J1lJ~lJL'I1",)'Utl~'!i''I'I'I'I''1mtltl{

3) 'li'tl~1nliln1~U1L'U11\1l~~1.J

4) ~'\Jft,)'\Jl\1l~~1.Jh.iLY;v~'I'Itll1ltlm1lJ~tl~n1'l

5) fl1'j~1LoQ'\JoiI1'\JJ11'\J~"mn'i~1-51

) ::; 1'"'' ""f:" v6 fl1~\Il~'j1f'111il!.J~'Um1lJ\Iltl~n1'j'Utl~~'ljmu'\J'I1"fl

7) fI,)1lJ~'\Jl:.n'\JJ11'\J'l1f'111\1l~~1.J

8) l\1l~~1.JLiililfl')1lJL~!.J'I11v'j~w:h~'U'\Jft~

9) m'l'l1~Iil'U~~fl'Utl~"'1m~tll'\J'j~wh~n1'l'U'\Jft~

2. fI11lJL~V~~1flil~~VfI1vl'\J

1) ~fI"1m'U1Iilf'I"J1lJ~LL"~m1lJ'li1'\J1ClJJ11'\Jn1'j
4LJ AI: IV ..

'ilIilLfl1.J,)\Il~Iil1.J

2) m'l'U1\1lLLfI"'\J'I'IUfl~1'\Jvi11~~1'\J~1-51

3) LfI~tl~;jtlm-5ihJ'l~~V1llfl1'1'1'WLY;V~'I'Itll1ltln1'l1-5~1'\J

4) ii'li'tl1.Jn'Vdtl~'Utl~i5m'i/~'\J\Iltl'\Jm'lv11~1'\J

3.70

3.58

3.52

3.70

3.82

3.88

3.94

4.00

3.70

3.58

3.94

3.47

3.76

3.76

3.35

3.35

3.70

3.52

3.64

3.52

3.76

3.29

3.47

3.52

3.23

3.11

13.91

11.99

11.79

13.69

13.44

14.12

13.86

15.04

12.17

12.42

13.86

11.20

11.69

Li:l1'l~1~

Li:l1'jd'~

Li:l1'i~1~

Li:l1'l~1~

Li:l1'i~l~

Li:l1'l~1~

Li:l1'j~1~

lJ1\1l'lm'lfl11.Jl'llJ

Li:l1'l~1~

Li:l1'j~1~

Li:l1'id'~

Li:l1'i~1~

\)1 fl Vl1~1':)~ 2 LLG'lIil.:)rn~i LR~l:::V;iJ\)~tJ1"l11lJL~tJ'l (~'tJJ1) llil tJiJ\)~ tJm1lJ L~tJ':)\)l fliJ\)~ tJ[l1 tJ'tJeJfl
1/ tV c:. oC:io q I l.q (LJ d I Q.I ~

1il1'tJdVl~IilULfllilm1lJLG'ltJmtJ~:::"'lWU'tJG'I.:)mt:lilum1lJLG'ltJ.:)G'I':)G'lIilLVl1flU (15.04) e.J~l"leJlJ1Vl~rn~l"llUl"llJ
" 'U " 'I

LL~:::iJ\)~tJI"l11)..JL~tJ':)\)lfliJ\)~tJ[l1tJ 1'tJ ~1'tJrn~'lJ1\11LLI"l~'tJ'Vl'Ufl':)1'tJvh111':)1'tJ~loij1ih:::~um1)..J L~tJ'lG'l':)G'l1il'IJ ,
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Nan~:'V1\J~1nn1'i

l;;flf'I113H~V~

X

lijn1fHnfl

t'l11111~V~

X

1. m111L~V~'l1ntJ\i~V.fmJ'Uijn

"-1 ~.. .I~ .1 '1) ~\J~ f1f'lVllln1'jLufW'ULLul'l~ij~lI1l'1ijI1lL'll'l1

2) m'iri1'V1'U11I'j1fl1il'Url1~llnnl1.
3) ~U~~l'Il1I'j1fl1il'Url1L~v'h~'ll~\ill'I1111

2. i'I'l111L~V~\i1ntJ\i~vfI1v1'U

1) 1111~~\JLiil1lfl'l111L~V'VI1Vl'U'j~'VI11~m'j~I1IL~V~

2) fl'l111~I1IYil'l11111'Un1'j,j1V1111~~U~11I

3) m'i'l1~LLN'Um'jN~II1~I1IYil'l1111/fl'l111~1,h!Jij~- "" ,n'i~\J'l'Um'iNl'III1LYiij"'~Vvn

4) m'i~1I111'i'l\iN~II1J1ru't111i.x'lCi~m'iIl1'i'l\i"'v\J

fj rufl1Y1riV'U\J'i'j ~J1ru"

5) 1i!'1l'11m~1111fl'l111~LLl'I~fl'l111'ti1'U1'1!~1'Um'iN~1I1

6) 11VLII1v{!'1vllLY1'i'"L'llVf1.1iLyjv~Yivlllvfl'l111

" "II1V~n1'j~V~l'Infl1v

7) ri1"'~!'1'Ul1iLyjv~Y1vlllvm'iN~1I1

8) il'Url1Liil1lf11111L~V'VI1V'i~'VI11~~'U"~

9) Liil1lm111~I1IYil'l1111~V~~umrumm'Um'iN~1I1

10) il'Url1~'1!'VI1V

11) m~~I1IL~V~il'Url1"'~Lii'U1I1111'i1i1'U. ~

4.16

3.50

3.91

4.08

4.25

3.66

4.08

3.91

3.75

3.91

4.25

4.00

4.25

4.16

3.75

3.58

3.00

3.75

3.83

3.41

3.26

3.66

3.5

3.41

3.83

3.66

3.58

3.75

3.41

3.41

14.89

10.5

14.66

15.62

14.49

11.93

14.93

13.68

12.78

14.97

15.55

14.32

15.93

14.18

12.78

L1l1'j:1~

L1l1'i~1~

1I1111'im'if1'lUfjll

L1l1'i~1~

L1l1'i~1~

L1l1'i~1~

L1l1'i~1~

1J1mm'ifl'lufjll

L1l1'i~1~

1I1mm'if1'lUfj:U

L1l1'i~1~

"il1n\J11'S1.:1~3 LL~Vl.:lf11'S1Lrl'S1:::\.1ij"il~tJm1:l.JL~tJ.:I(mmtJ1) 1VltJij"il~tJm1:l.JL~tJ.:I"il1nij"il~tJ

mUWBn 1i11'lJ~U~1i1rl~iif11'SLtl~tJ'lJLLtlfl.:lB,i\llflBVlL1fn ii'S:::~Url"J1:l.JL~tJ.:I~.:I~VlL'Vhti'u (14.89) ~fl~B L~1
\I '(i \I "I

'.i:::l.:1LLfl:::ij"il~tJm1:l.JL~tJ.:I"il1nij"il~tJmtJ1'lJ 1i11'lJ~'lJ~1~qJ'VI1tJii'S:::~Um1:l.JL~tJ.:I~.:I~Vl L'Vhti'u (15.93)

'.i:::~'Url"J1:l.JL~tJ.:I~fl~B :l.J1\ll'.if11'Srl"JUrl:l.J•
(;l1'S1':)~4 f11'.i1brl'.i1:::\.1ij"il~tJA11:l.JL~tJ.:I'tJB.:IU~~'V1"(tlmtJtJ1)

Nan~:'V1\J\J1nn1~ lvn1~1L;;fl ~:fi\J

il\i~Vt'l'l111L~Voij Lnflf'l1111L~V~ f'l11111~V~ f'l11111~V~ 'j:fi\Jf'l1111L~Voij

X X
1. f1'l111L~V~'l1nU\i~VfI1v'Uvn

1) nmi1Lii'Um'i~1'Uf'll'lmm~1i1 4.37 3.62 15.81 :U1111'im'if11ufj:U

2)n1'iU~n1'jriv'U''VI'''~n1'i~1vl1i'''1111'in'''~1~!'1'l111 3.75 3.62 13.57
Lll1'j~1~

Y;~Y1v1\1hln\Jl'Inrl11~
3) l'Inrl1n~lIL~lIl'1l11l'1~ 2.87 2.87 8.23 vVlI-r\Jl~v •
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fI11oJl~~~t'J'lJlf1111~V)U'lJl~ RTBEC2023

\Jl1'a1.:1~ 4 m'SlLm1~~i.J':il~~fl11~L~~~ (U~1~J1) (~eJ)
~fln'j::'VlU.-J1nn1'j liln1tunfl 'j::~u

il.-J~VI'l113J~~V.:j ~nfll'l113JL~V.:j 1'1113JL~V~ 1'1113J~~V~ 'j::~UI'I113JL~V~
X X

4) llJll~nf'i'ln~3Jl'V1lJVI\imVl1.J 2.62 3.12 8.17 tJillJ-lUllii'
v ,

5) flu.'tl~i11tJl1.Jil(Jl111'V1m'llJl~tr;1f11.J 3.50 3.87 13.54 L~l'l:rj'~
v ,

6) m'l~~'l11'111\llEJHm'lLL'tl~'ll1.J~tJ1.J'VIIln 3.50 3.50 12.25 1~1'l::1~

7) m'l'Ul\llLU'I~1.J~I'ItJ1.JIVl1.JI1.Jtl1ril'V1-lUm'i.-1~tltln 3.62 3.50 12.67 L~l'i::l~

8) 'ilI'11fll'l::11~L~il~1.J~n1.J 3.50 3.87 13.54 1~1'l:::1~

9)nl'l.-1~l.JtlU~1.Jf'i'1~lilnl1nl'V11.J\ll 3.75 3.50 13.12 ~~1'l:~1~

10) ii1.Jf'i'lLi'i\ll1'111l.JL~EJ'VI1EJ'i~'VI11~'U1.Jci~ 3.37 2.62 8.82 tJwru11ii'

2. 1'111l.JI~tJ~.-Jlni:1.-J~EJJl1EJ11.J

1) 'Yi-Un~l1.JllJI11l.Jl'iCll-X-Vtll.J~nU~nf1111ii' 3.50 3.25 11.37 ~~l'l::l~
v v

2) m'lLtJ\ll(Jlmlil~nf'i'11'V1lJvi11Iii'tJln 2.62 3.87 10.14 L~l'l::l~

3) 'Yi-Un~l1.J~\ll'Vhlu'U1.J~1.Jf'i'l'Ultltln~\ll'Yi~l\ll 4.12 3.25 13.59 L~l'i::l~

4) 'Yi'Wml1.J'UlIi11'1l1l.J'lil1.Jl'll11.Jm'lVi1~11.J 3.50 3.25 11.37 L~l'i::l~

5) 'l::UUI11'iI11.JLVlI'111Ji11'1l1l.J~I1~tJ'iJl1'Yi 3.75 3.37 12.63 L~l'i::~

"J1n\Jl1'S1.:j~ 4 LLG'I~~m'SlLA'S1~~i.J"J~~f111~L~~.:j (U~1~J1) 1~~i.J':il~~A'nI..JL~~.:j"J1ni.J"J~~

rnuuon ~1'Wm'S~1Lil'Wn1'SI~hw'1~n1m~h'lh lh~I'1'Uf111~L~~~G'I~G'I~ L'Yhn'U (15.81) ~~AeJml1l'Sn1'S• v •

fl1'UA~ LL~~i.J':il~~m1~L~~.:j"J1ni.J':il~~m~ 1 'W ~1'WY'l,rn.:j1'W~~'Yi'l1 'U'lJ'W~'WFl1'lJ1eJeJn~~yjm~ lh~I'1'Ufl11~.
L~~~G'I~G'I~L'Yhn'U (13.59) ~~AeJ L~1'Sd'~" .
vilU'a1~~~n1'a1~V

m'S'vi'll~ tJm'Sl LA'S1~ ~m1~ L~tJ~'l-i1~1'1l€JU'VI1'W~€JLI'l€J{A€J~LY'l'SG'IL'1j¬ JJ{'lJ€J~n':iln1'S ~~ I'lLL~~~ TVI'l11tJ•
~€JLI'l€J{A€J~ Lyj'SG'lL'1f€J{~~lLA'S1~~i.J':il~~m~1 'WLL~~i.J"J~W11~'W€Jn 1~~ilA1L\l~~ 1~~'S1m~I'1'U~~~~~ LiJ'W

'S~I'1'Um1~L~~.:j ml'l'Sm'Sm'UA~ ~.:j~~G'leJ~A~€J~n'Ui~~ (LL11~~'S1 r11G'1'lJ,2561 'W.134 - 138) 1~\'11i~~, . ,
L~€J.:jn1'SPi mt1i.J"J~~~il ~~~eJm1~ L~~.:j1'W1'1l€JU'VI1'W'lJ€J.:j€J11lG'l1V1m'S~ tJ1'W~'W1'l1'VI~ 1~ tJ n1'S 1offLA~€J~il€J, ,
ERM LL~~l LA'S1~~LL~'Wm'UA~m1).JL~tJ.:jm1m 'Wn1'SiLA'S1~~m1~L~~~1 'W'l-i1~1'll€Ju'VI1'W \'111~'VI'S1'U~.:j• •

'" d 1 ' .'1 '" 1" 1 d d Q ~ 1 ' 'i .1'S~~'U'lJ€J~m1~LG'I~~ 'WLLI'l~~1J':il"JmL~~~LG'I'W€JLL'W1'V11~'Wm'SA1'Ufl~A11~LG'I~.:j'VILn~'lJ'W 'WVl1~L'll~u'VI1'W'lJ€J~

~ml1l€J{A€J~Lyj'SG'lL'll€J{

,j'm~\JelLL\J::
1. n1'SiLA'S1~~f111~ L~tJ~'l-i1.:j1'1l€JU'VI1'W~€JLI'l€J{A€J~ L'V'l'SG'IL'll€J{'lJ€J.:jn"Jn1'S ~~I'lLL~~ ~T\,,'l11 tJ•

~ml1l€J{A€J~L yj'SG'lL'll€J{LL'U'U~nG'l'UtJ~~un 'Yi'l1~'VI'S1'U~~m1~L~tJ.:j~ bn~~'W1'W1'1l€JU'VI1'W~.:jLLI'i(II1'WJ1) l~tJ
'Ii 'Ii •

'j~I'1'Um1~L~tJ.:j~1n~G'I~ A€J 11'lc\~'ULn~m1~L~~V11~'S~wl1.:j'lJ'W~.:j il'S~I'1'Um1~L~~.:jG'l.:jG'l~L'Yhn'U (15.04)
41 , v ,

.J d Q.I oQ I I 11 I 1II ~I d
LL'W1'V11.:jn1'Sm'UA~A11~LG'I~.:j 1'1'S1"JL'llf11I'lc\~'U n€J'Wn1'S'lJ'WG'I.:jG'I'S1.:j'S~'U'Un1'S'lJ'WG'I.:jVI Lu'Wml'l'S~1'W Lyj€J

'S€J.:j~'UG'lm'Wm'Sru~€J1"J':il~Ln~~'W (n~1.:jJ1) ~~I'1'Um1~L~~.:jmn~G'I~ A€J ~'WFl1G'1f1IV11~il'S~I'1'UA;1~L~tJ.:j, ,,·t
~.:j~m 'Yhn'U (15.93) LL'W1'V11.:jm'Sfl1'Ufl~A11m~~.:j 1~~~~'S~'U'U{l€J.:jn'W~'WFl1~qjVl1tJ 1'1'S1"JL~A~'WFlT\'ln
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~tlli11~ m'J"iJG'I€lUA'UL.u1tH)nmtJ1'UA~,:j~'Uylh (tl~1mI1) ~~~Um1lJL~tJ,:jlJ1n~Ml A€l ~1LU'Un1~~1'U,
l'1~mm~1i1 ~~~Um1lJL~tJ,:jG'l,:jG'l~LVhnu (15.81) LL'UTVmm~mUAlJm1lJL~tJ,:j 11l~'J"iJG'I€lULL~~G'I€lUmlJ
~ \I , ,

1tl tJ'l~~1 LU'UVi5n1~I'1"n1 m L~tJ'Jnu A'J1lJAUVI1J1oU€l'lL€lnG'l1~LL~~G'lm'U~'I.l€l,:j~'U11l€l'Un1~~ 1LU'U'l1'ULL~~" ,
, ". 'I • Id •I" ..
'I.l1'JG'l1~'I.ltln1'~1'U~Vl1'ln~rvll.J1tJ'I.l€l'lmlJ~~mrn ~'Un1~Lu"tJ'ULLu~'l€lm1m~

2. i'1€llJL'V'I~G'lL~j¬ JJi( Compressor ) nmU'U~tlmruVl~n~G11rl'\)'I.ltl,:j~~uuvi1m1lJLV'U~'l~1LU'U

G11V1'l'\.JVI~1tJ1 ~'Um 'Ulen ~ijm1lJ ~€l'l m~ 1'Um~~1~'l~1 (J1€l~1'lij~'I.l€l'U111tJ~~LL~~G'lU1tJ~'U ~'lvi11 ~LA~€l'l

vi1m1lJ LV'U1'UA'l'J L~€l'U1li1'l1 mtJ1 'Uth'Un~1tJL U'U~'Url1~1Lu'U~,j1l.J11 ~ 'Um~t1'U€llJLLm~'ln~1A'J1lJG'I~

'I.l€l'l€l1V11~tl'lu~~m\JVI.nijtl1n11'11 'UU1'U€l~€l1f'i'tJLL~~G'lm'U~vi1,:j1'U1~LV'UG'I'\.J1tJ~'JlJ~-!l1ivi1~€l-!l LV'ULL~~, " "
m~U1'Un1~vi1m1lJLv'U1li1'l11 'UmA~(J1G'11V1m~lJn1~1LA~1~~m1lJ L~tJ'l\oi'J'l1'1i~tlVl1'UlJ€lLI1l€liA€llJL'V'I~G'I

L~j¬ JJi'l.l€l'ln"iJn1~(:.J~(J1LL~~~1V1,j1tJlJ€lLI1l€lid L~m u'U tl~~ 1tJ'lJ'U1'Un1~'J1-!1LL(:.J'Un1~U~VI1~m1lJL~tJ'l'l.l€l'l~~n"iJ

tl~~ L.nVlL~tJ'Jn'U(J1~tl~1<d€ltlV11'U,

Ltlnfl1~-61.:jii.:j

'lJ~h~~ru G'I'I.lG'l1G'1~,(2557). n7"iFfnT17UYJU7YJn7niiYl7"iPJJ7J.lLdENYffJ.:tNm?vmEJLu,rtEr:I'VfJ.:t, , v

nUU511YJv~]YJ::,UEJULU~fI7(i)YltrnYJrwlj,,-A.:t'l.l"i::'YJFTIYJEJ.(tl~'\)'\)1lJ'VI1Uruoii(J1lJVl11VltJ1~tJ

'VI€lm~rl11VltJ).

rY'lJ5'\)1 iJVllJ~(J111l1'U'UVi.(2553). n7"i~(i)n7"iPJJ7J./,dm~ff.:t~'fJ'I.h::ffYJ~e.JfI'lJfJ.:tflmuFfml7
ff.:tnm:f7Un.:t7UL'lJ~ifu~ n7"iFfnT171U~.:tYlr(i)1)r;J./f57i1.(ti~tyty7lJ'VI1U ruoii(J1

lJVl11VltJ1~tJLVlA1'U1~~~1'!llJ'lA~5'\)'I.J~).

51'!l n€l'l~. (2563). n7"i?LfJ"i7::"h::i(ufl7"in7PJJ7J./,gu1u'FI~fJ.:ttirUenn7mj?EJn7"i?'FJ"i7::";
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