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Abstract

This study aims to investigate the issues regarding the installation of refrigeration
systems in refrigerated truck fleets of transport operators. The focus is on enhancing the
efficiency of goods transportation to control and maintain product temperatures, ensuring
freshness and quality during transportation for customers. The study evaluates the
feasibility of investing in refrigeration system installations, including payback periods, by
collecting data from interviews with management and relevant staff of a case study
company, Asian Reefer (Thailand) Co., Ltd.,, and Cost data for refrigeration system
installations before and after upgrades were also gathered. The study finds that the
Refrigeration System Total Costs per truck type (4-wheel, 1 unit) before upgrades, with
an average distance of 120 trips per 8,000 kilometers, amount to 57,328 Baht per month.
After upgrades, the total costs per truck type under the same distance conditions were
reduced to 46,328 Baht per month. This indicates that post-upgrade total costs are lower
than pre-upgrade total costs by 11,000 Baht per month, representing a 19% decrease.
Additionally, the total revenue before upgrades equals 140,000 Baht per month, while
after upgrades, it amounts to 150,000 Baht per month. After deducting expenses, the net
income before upgrades is 82,672 Baht per month, while after upgrades, it increases to
103,672 Baht per month. The transportation cost-to-sales ratio before upgrades is
41.00%, which decreases to 31% after upgrades. Therefore, this study suggests the
feasibility of investing in refrigeration system installations, considering the payback period.
Analysis reveals that the primary factors influencing investments are changes in returns,
and with reduced overall costs before and after upgrades, the project presents a low risk
in investing in upgrading a single refrigerated truck. Decreased overall costs would lead
to higher returns and shorter payback periods, potentially resulting in a financial payback

period of 12 months.

Keywords: Cold Chain Logistics, Transportation Cost, Refrigeration System Installations,

Refrigeration System Total Costs, Payback Periods, Refrigerated Truck
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Figure 8: Number of Cold Storage Firms in Thailand
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Figure 9: Agriculture Production Index (Main Crops)
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1.8.2. GAILANAMUAA (Reefer Container)

I3

(JWD Group, 2563) Liugnaunuinaindadiaiasrinanuiinuazniiagmnndine
uaaIgmnn Juoadanud Sﬂ‘ﬁasTo%'ﬂmqmv\{]ﬁmylugi”ﬂaumumaﬂﬁmmﬁ@aa@m‘muﬁhﬁuﬁﬁ

=S o > A v 2{' v 6 v a [ v
JURNTAMILFUALzIAN Hadad amInzia walsl lasnIu (dudu
1 [ .
1.8.3. ld@1aLiw (Cold Chain)

(nasgnsaaasnInawzuuladadng aaw, 2566) lda1uibnu (Cold Chain) tJun13
USmssansfanTsuisTasfumafuies MIzuds MIfushen nInIzaufud ez
1y vasFud Mwuisnsldindesila gnsalusznsdfid ileliaudasanusaussigauninl
mamuﬁq@imﬁaﬂmﬁ'amwmaa o ‘ﬁgﬂé’aaLLa:mmzamiaﬂ’mﬁuévﬂm’l,mwiaz
NITUAUMSHER a9t Mswamvaslsautdn (Cold Chain Logistics) dUssansaw tauaa
nIgqiRBuazInEIENINNI s nLazniadvasfudliasanaaalna Snsqmnw
mamuﬂsmmnL%@Iiﬂﬂmﬁaumamiﬁqﬂmu (Supply Chain) lagazdasditsfisnisasne
ama:éﬁuqm%gﬁuazmm%ué’uw”ﬂf DIMAALINBYS e (Shelf Life) UazanIwLIad Y

NRNITRUANNLARZUITLLANRUAN

v

1.8.4. 3nANN® (Break Even Point: BP)

9 9

=

ea 6 aa A o ] L £Z A A o
(WININE YTz uar AUdUY, 2561, .4-5) NTBTUTIYIALEUUTIN I8 Hils
whnugudlunisiianzdizesttazldanaduiuiszninails (Profit) dunu (Cost) Y3unm
. o A 4 o o o o A
Quantity 31850 (Revenue) Saidutasasfaltdnsuiinuanlouiy 1unn wazaagulaiian

nMaaand19 9lunIamu
1.8.5. lada@@nd (Logistics)

(ﬂadiaﬁaaﬂﬁf, 2562) Council of Supply Chain Management Professionals (CSCMP) 1
R PRI Rl bl Logistics management @udf: “Logistics management is that part of supply
chain management that plans, implements, and controls the efficient, effective forward and
reverses flow and storage of goods, services and related information between the point of origin
and the point of consumption in order to meet customers' requirements” mMIvamsladadnaidn
mu%ﬁwadmsﬁ’@mﬂsﬁqﬂmu AILANITINIUN ANARNILBZAIVAY NN3ALAL NITVLED
surnilduaznsy AUssansawuazdussints sauﬁam‘m’%mmaz‘*ﬁa;&aﬁtﬁmfaa@%LL@i@Tu

ﬁ’]ﬁ]%ﬁdﬁ}iﬂﬂgiﬂﬂ Lﬁa@auauaammﬁaamsmaagﬂﬁﬁ
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nIdufiuianinedeg & duhwansiieasuauasanuianalavesgndidiodunun
ANNZRN 81989A1NTIHINBHNANTTAN®N Fundamental of Logistics Management lag Grant et.

al., 2006 m;ﬂLﬂuﬁﬁmﬁwﬁﬂﬁﬂﬂa%aaﬂé 9 NanIIN A9t

1. ﬂ’]ﬂﬁu'%mmriﬁﬂﬁﬂLLa:ﬁﬁmﬁwaﬁfuagl,u (Customer Service and Support)

. ﬂ’]i’ndLLNu‘vﬁamimﬂmifﬁm’mﬁadmwa\‘iﬁﬂﬁ"l (Demand Forecasting and Planning)

. MNT3a403aMN (Purchasing and Procurement)

. MILIMTRBAIAIAKTS (Inventory Management)

. ﬂ’]iéaa’liﬁ’mia%aaﬂﬁLLazﬂSw’mmigd%a (Logistics Communication and Order Processing)
. MIFANTIFG UAUTIIN N (Materials Handling and Packaging)

. MIVAI (Transportation)

0 N O o ~ W DN

. MIRENENUNAIVI LTI ULATNNTIANTARIAWAN (Facilities Site Selection, Warehousing,
and Storage)

9. la3a@ndtlaunaL (Reverse Logistics)

=) =) d U s =Y a =) 1 a
"Ta3xdnd " delasunisierulasnasladzdng NINFILFINQABINNTIN NU18D4
NITLIUMTINUNY GUAUNT UAZAILY NILARawlraNI ez NaULAZNITIALAL i'a@; AN
o = dl ci U va a a a a a = dl =1
#5931 ARDAIUFNIRWNANLALITAI A DU T ANT AW LEz U AN TN ﬁnﬂgawa@l"l,ﬂwmﬁ;@ﬂw
N3 b9 Lﬁ'a@auaummmﬁaamwaagnﬁw @1”1slmmgﬂﬁaau,a:mmmummﬁ'am:nm

ABNW Y30k U1 LazEBNNTIIMLA
1 ® 1 ®
1.8.6. amsuilsziuzuzsuazuaien (Chilled Processed Food and Frozen Food)

(National New Bureau of Thailand, 2565) L %in ﬂIuIaﬁﬂﬂiLLﬂigﬂ‘ﬁlﬁ’]Nﬁlfa 6149
WNTAANE Lﬁﬂﬁ@]ﬂﬁﬂqﬂ’]iLﬁﬂﬂ’]%’]iSﬂgﬂLLSIJ‘LI%ﬁ\‘l FumMIAng MR IVIMITEA KIRaMITU T
an Fodunszuaumsnuanamisetnanits Agedudinisrieuvesewlsd aanisesyaes
hunId ﬁﬂﬁmqmmﬁu%’nmmuﬁﬂ@zlEl‘dm%'m:namw & nau I8 uwazqmdnslnzwinisly

v a ) A
ldlndiAsanuanmssaanniga
1.8.7. 9OwN 3l (Temperature)

(National New Bureau of Thailand, 2565) fia inalulagnisudszufinanldadisuninae
A oA = a & o a A A &
WadaagmaAueImIanzluuunii dransangun)iiuedaIniine wisa1wInUsian a9
) 1 & { 1 R qu o a a
W WATEUAIBANIDWANATWITDENIWI NTILHUEINTIIVNIIUUDILa% barsd ammsmizymaaqauw%ﬁ
° @ (% & (% o a ] v
mlﬂmqmnﬁmnmmumu TaggInIsnEIFNIN & NAW I LLazqmmmoIn"ﬁmms"lﬂ@
lnﬁLﬁmﬁ'ummia@mnﬁq@ﬁﬁmaaﬂirﬁﬁﬂmﬁmiﬁmu@qm‘mgﬁmaaﬁuﬁﬁmamﬁﬁu Tay
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1.8.8. NN3VW&Y (Transportation)

a o

(Anuapladadnduazdwnaioinw AMINERENTAYIIUFIUN, 2561) Maadeudiy
’T@qﬁu%umu fIuUTnauaIg g ITuIzRINYIN (Work in Process) LLazﬁuﬁwﬁ’n%gﬂ lagidunns
waanielddinszuiuniniatudaly nIatnfeudelulilnaguilaadugariouinfga

=3 A 3 a v A a . o 1 A
lagunansfisnsiafeudnaan (People) 1A (Goods) K38LINNT (Service) MNAUALINTES
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2.1) WNAANDBYNLINUITOIAUN Y
2.2) WWIAAURENOBHNIADUUNY

6 v

2.3) LLmﬁ@]mﬂﬁmﬁmm%qquu

a a a 6 a
2.4) wAangeMIaTRLazlIzdnlasins
2.5) uwIAANT B Make or Buy

2.6) WIWNLNLITD

a a A o @
2.1) UWIAAUATNBYLNLINVAKN

P & a & o & @ @ v = ,

auitn LDaTvzwadnug (2540) ldlianuninevasdunulindunu (Cost) nunoiis yae
o A a A va o A a & o o v '
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o = U { a &J Q 4 o o a .
i lSeuifisununeld (Revenue) Mifiadulusraidnanu inadwiiinlagnT (Profit) nia
=) & U =) v =) > =Y > =)
IANUFNT (Loss) F978 laNATHUNB DRI TIARUAIRID mmigmﬂuﬂimmﬁ%asmwaamamm
aa Q€A 1 1 o v =) v ¢
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anwmendayae 1Wun1eNERIIUINY8Y munufnumuﬂazlw,l,ﬂaavlﬂmuﬂsmmmswa@
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winpdy Aedrlfisduusinulunisihauussfudunelfifanfadmwsignsagy iou
A19719 7% utdenvasnininuiunda (@1l nnuwLUIAnus I wIunIINEalasaTe)

ULADUVAINBNINUAANT WININ UL

dunuandlgiwnisnde aldsrun1nda (Manufacturing Overhead)
1 Y { a &/ { L s a Qs a 1 1 1 Y
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a [~3 1 Y 1 v a dy 3 a Y 1 a 3 v U
nianalidasdnadunuriiatinouazldoduudsazldvaalulugisninfanug laud

ATLIIIU ﬂ'ﬁ'a@;qﬂﬂmimsﬁ@ﬁmaamumeﬁauLLsﬁuqﬂﬂmT

m’mé’uﬁ'%ﬁwiwﬁunumwﬁm

-AWNUIIW (Total Cost) YTk @Tunuﬁmmhmmﬁ@im Lﬁ@ﬁ]’mﬂ’]smmﬁumaoﬁunu
a . (2 { . =& ° a a Y i '
Wl (Variable Cost) @u‘qumﬁ (Fixed Cost) mmmsnmmﬂmmsw:ﬁm@mnumav\msms

NRA L6
2.2) URIAALNINLNANDUUNG

= a W 6eada U 1 U 1 v o =S v 1
TIW ANAEAD (2544) lana1ndn lumsasmuudazlasinms azdasriimsfinsnisduen
v Uy Halszlomiuazdarnanauununiinaindis nsiaanugudtvaslasiniad
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Criteria) NatinazdrTiaanaduarvaslasnsawnndiventdilasinisudazlasinisd

v 1 1 1 A s v 1 a et 1
anuguatdantIasnuniall Jsmviaanududizalasniaiunisiienziuuudiudizes

& [ a 1 L Y Qs ] 1 Q;
a1 TuduIdiuady (Contemporary Approach) wa IR N ILWITRAN LT G]VIJJ

2.2.1 wailszlanit wIananauun (Benefits) 2a9n135adnih nanoiis yad1wa9
F1A1 %%au’%msﬁmﬁ@vl,ﬁmnmmmu U92Naual8 HAAaULNHNIIATI NaADULNWNIEaNILAS
A A o
NAMBLLNUA biRAIAU
. . a a A \
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2.3) LLWJ?WWII]‘H?] Break Even Point

¥

9AANNY® (Break-Even Point : BP) fia 9afinuiumuwhnudunusu nia I lavinugudly

9

naienzhisastazldanuaunusszwinaials (Profit) dunu (Cost) UTu1m (Quantity) 183
(Revenue) Taiduiaiasfiadnsultlumsiiuanlouis 1k uazaafulalianmaiandaq

‘lumiamu

@uNH3I8 (Total Cost : TC) Usznauaiy duN%AIN (Fixed Cost : FC) uazAUNUN LT

(Variable Cost : VC)

v P> . = ' @ a a A ' A % .
AwKAIN (Fixed Cost : FC) wunofis dlddnuain du (Jwdauyaainy d1iaiasdnaen
Aag31913991% ANaw wazalTanenaInn wdsdfuuwllenudSinmnInge

L% Lo

AW wkKULT (Variable Cost : VC) nanufiy dnlgiosuuys igu dransindlng dnldaesd

>

A o A o a o a A a o4 a
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q

Judlginsdaniioudiazivinny dunuNuuLdaniiY (Average Variable Cost : AVC)
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U o ! & 1 . .
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fls = TIUTUTIW - AUNUTI
T AR s = 0
wuAe o AFANNB - NTUTIN (TR) = AU (TC)
A
lash TR = PXQ
TC = AUNUAIN (TFC) + dunm

NisL9373 (TVC)

= TFC + (AVC x Q)

LA PxQ = TFC + (AVC x Q)
(P -AVC) Q = TFC
a TFC
- P—AVC

v

A a 6
NINN 2.1 g@]iﬂ"li?Lﬂi’T:‘ﬁ @]ﬂq&lnu

q

o

AN : SUN 14 suwned O W.a. 2566

\Wa TR = 183UTW, TC = dunusI, P = 110111y, Q = d5unm (miban) TFC = dunw

A9N, TVC = ﬁunuﬁuuﬂﬁ’m, AVC = ﬁunuﬁuuﬂi

a s a I's a
2.4) LWIAANT BYNIIILAIIEN LLﬂzﬂizL&l%‘[ﬂ‘Nﬂﬂ‘i

a =5 A aa v 1< v T
(UszanT ae8ed3, 2560) Ihanunansvasnmsdnsanudulyle (Feasibility Study) va9
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(% 6 2 d' d'd ) Aa v Y A di a wa
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ﬂi:l,ﬁmTaaLLa:‘faL?{ﬂ‘vﬁawamauLmuLLazﬁu‘qmaﬂmamimsﬁnmmwLﬂuvl,ﬂvl@i”ﬁlzsgoLﬁuﬁ
n3dszifinadnududiza4lasinis (The Evaluation of Project Worth) azfliaanaduanfidalila
Y = I o Ao g o
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2.4 10 dwlulan19awinaia (Technical Feasibility)

=) A€ Al ana [ Qs =Y =) a QI {
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2.4.2 anadwldlan19a11wn135% (Financial Feasibility)
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2.5) uIAANE ) Make or Buy
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