Effects of Food Meterial Cold Chain Delivery Vehicle

Loading Variables on Reach of Optimal Temperature
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The food material sector is an industry mainly carried out in the B2B area. Food materials are the
areas of food consumed outside the home where people live. It is an activity that everyone does
outside for one or two meals while social activities. Because it is so close and important to people’s
lives, the management of the process of supplying food must be systematic. This study analyzed the
effect of food cold chain delivery vehicles on reaching an appropriate temperature for each loading
variable. The relationship between the legal refrigeration and freezing compliance temperature for
each delivery vehicle loading variable was analyzed and the evidence for the effect was presented.
As a result of the study, the characteristics of variables by load, weight, and number of loading
applause in the delivery vehicle were analyzed, and significant results were derived from each
study. The results of this study are intended to provide an important basis for efficient management

of the food cold chain logistics system and optimization of the loading of delivery vehicles.
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Table 1. Control criteria by food temperature range

Fixed High
Criteria F4 F3 F2 F1 Cl C2 C3
temperature  temperature
-50C~ -40C~ -30C~ -20C~ -10C~ 20C ~ 10C~ 40°C ~
Frozen -50C
-40C -30C -20C -10C 20C 10¢C 40C 50C
dairy grain,
types frozen meat, frozen products, dairy
) . of tuna, frozen fish, meat, seafood, products, grain, edible oil
Refrigeration .
frozen frozen food, frozen meat,  medicines, Snacks and fat
fish ice cream fish eggs, fruits,
tea seafood

Sources : https://various.foodsafetykorea.go.kr/
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. —. Customer Contact Point
B2C
— Large/Small/Online Distribution Network
268 trillion won [Department stores, discount stores, convenience stores, home shopping, online, etc]
Middle Classification A detailed market Characteristics
The domestic [ afalinieininininininieteioieiala il bl R B ettt
food material 1 1
distribution Food system Overcompetitive Market 1
K 1
Skel 35 trillion won 1
1
- " 1
A total of —. family restaurant 3PL Available Market 1
412 trillion won Business market — Fast food —. Possessing self-purchasing power :
_ franchi —. logistics expertise :
B2B - franchise [National network, cold chain]
_________________________________________________ J
- —. large/small/medium-sized
144 willion won Non-corporate market restaurant Underdeveloped Market
—. expressway rest
68 trillion won —. small pub

Figure 1. Analysis of Food Industry Composition for 2021
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Table 2. Representative food supply company classification in Korea

Distribution of food

B2B Platform ) Local food distributor
materials
. Su food material
CJ Freshway BGF logis .
Marketbom distribution center
SPC GFS ) GS network )
Baemin Nonghyup food material
Daesang GSShop o
Daesang Beston distribution center
Dongwon Home Food i SSGShop . .
) Foodspring . National food material
Bonfoodservice Green Logistic o
Ewangmart distribution center
Samsung Welstory Nonghyupmall )
Askfood Samhwa food material
Samyang Dakonet o
. Orderplus distribution center
Shinsegaefood Dongwonloex . )
. Orderhero Samjin food material
Amojefood N LotteMart o
Oniljang distribution center
Ourhome Marketkurly .
Jeongyookgak Gyeongnam food material
Foodmerce Exofresh T
Coupangeats distribution center
Pulmuone Coupang o
. Teamfresh Distribution of Hansarang
Hyundaigreenfood Jette

food materials

Sources : http://www.coldchaininsight.com
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Table 3. Comparison of Cold Chain and General Transportation

Sequence Cold-Chain mode of transportation General mode of transportation
© General feature/temperature form without

© Refrigerating/cooling/room temperature mixed o
) restriction of work area
loading method

Main . .
Focus on performing tasks late at night
contents © P ] g' ) : © Can be operated day/nightly
O Perform multiple business areas in the form

— Vehicle scale varies / 1 ton to 25 tons

) ) © Transactions per general session are more
of near field delivery . .
prevalent than fixed transactions

O Limitations of the Vehicle Supply and Demand | © User-centric supply market

Market — The user’s overall management market
— Approximately 10% of the overall commercial for freight and transportation
Limit freight vehicle market (100,000 units) © The freight market is not good due to
©O Burden of increasing limited night-time usage medium/long-distance transportation
— Increased demand due to intensifying © The issue of competitive saturation in the
competition in early morning delivery hours fransport market
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Table 4. Summary of Case studies

Sequence Summary of research

Kim Si-gu et al.(2022) Cold Chain Corporate Capabilities and Partnerships (Cold Chain’s facilities and systems)

. Suggestions to Improve Delivery Efficiency and Service Level of Urban Food
Na Yujin et al.(2016) . .
Materials through Frequent Delivery

Ryu Ha Young(2022) Cold Chain Important Consumer Perception Factors

Defined as activities and equipment to maintain a constant range of cold temperatures

Park Hongkyu et al.(2021) .
delivered

Yoon Hyun soo0(2022) A Study on the Red Temperature Management Method for Delivery Vehicles

Chun Young-sun et al.(2017) | Cold Chain Logistics Hub Location Selection Factors

Han Gwan-sun(2015) Cold Chain Distribution Status, Cost Structure, and Advancement Plan
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(Nonparamatic Statistics)

Table 5. Normalization test of the time to reach the appropriate temperature by vehicle type

Sequence Vehicle type Shapiro-Wilk df o)
1lton 0.899 75 0.000
Frozen 2.5ton 0.973 120 0.016
Ston 0.894 23 0.019
1lton 0.923 69 0.000
Refrigeration 2.5ton 0.923 112 0.000
Ston 0.728 21 0.000

42 A7 A%
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Dote Aow AJAHJY. BFoE 58 A5 AFY BE EY AALd wnE ¥ AHeE =2
AIZEel Apol7b fFolFE 00594 FAIHCE fFoetom(2=-2.228, p<0.05), HAE] ‘50% wITF
(M=46.91)'%1 73 $-oll HI& ‘50% ©]’F(M=34.90) & ] B%F HAAHLTo] FFZ oz ¢ Wy =Zdate A
o IRIHUTH AE8HoZ WA 25F 258 58 AF BT 50% ol Al A &5 =g 3
Asta, WS 50% P AA Al 250 ¢ W =gdits 23S & 5 Uth



Table 6. Comparison of the Difference in Time to Reach the Appropriate Temperature according to Load Rate

Sequence Vehicle type Loading rate N M SD Zlx* (@ | Post-hac
50% Less than 19 50.16 29.71
lton 50%~75% Less than 21 52.29 17.19 3.503 B
75~100% Less than 18 51.61 34.49 (0.320)
100% More than 17 38.94 | 2274
50% Less than a 31 41.74 23.81
Frozen - 50%-75% Less than b | 43 | 44.60 | 1896 | 12.262** ”
oton 75~100% Less than ¢ | 28 5511 | 22.38 (0.007) a
100% More than d 18 55.11 18.86
50% Less than 11 42.45 8.60 -1.851
ston 50% More than 12 36.58 | 9.25 (0.064) )
50% Less than 18 49.67 26.58
lton 50%~75% Less than 20 53.45 23.15 5.017 _
75~100% Less than 17 50.24 34.64 0.17D
100% More than 14 35.86 18.53
. ) 50% Less than a 31 51.00 32.96
Refrigeration - 50%-75% Less than b | 40 | 4655 | 2271 | 10.679* o
~oton 75~100% Less than ¢ | 24 6179 | 20.87 (0.014)
100% More than d 17 65.59 34.71
50% Less than 11 46.91 16.07 -2.228*
ston 50% More than 10 | 349 | 672 | (0.02) -

p<05, " p<01, ™" p<001, Bonferroni correlation p = 0.05/6 = 0.0083

2) TF

A2A 2EAQ] S e A T AF2E =9 AR ZolE Bl 24% = of#fl “Table
770 AAEAT. A A3, AF TRV 258U B¢ AALE = Ay
zpol7h TAA 2 FosAn. o1& FAsHA B gt WA Tl ©E 258 AH W
ARG L= =G AREEY Apol7b fFolaE 0.050014 TAA 2 {98k S H(x ?=12.689, p<0.05), AFF-&4]
A}, FFo] 1t o] F(M=54.28)'%] %ol Hl3] ‘750kg WIRHM=41.15),750kg~1t " THM=44.28) & uj
3E AR2Ed HoAoz o Wy =gdts ZAos AT tdgor ST wWE 258 AT
W AHLE =9 ALY a7t fFo4E 0.05904 BAH SR {5k h( 1 *=6.273, p<0.05). L&t
AT EA A E B 3 FAHSE FAF FF Aole YEA Fodh

Table 7. Comparison of the difference in the time to reach the appropriate temperature by weight

Sequence Vehicle type Weight N M SD Zlx* () Post-hoc
lton 500kg Less than 27 48.74 26.95 -.044 B
500kg More than 48 48.46 26.69 (0.965)
750kg Less than a 34 41.15 21.99 12.689%*
Frozen 2.5ton 750kg~1t Less than b 32 44.28 21.90 a,b<c
1t More than ¢ 54 | s428 | 1977 | (0002
1t Less than 8 42.50 11.98 -.518
ston 1t More than 5 | 3773 | 7.34 (0.605) -
500kg Less than 28 47.36 25.26 -.043
lton 500kg More than | 41 | 4861 | 28.02 |  (0.966) -
750kg Less than a 34 51.26 33.29 6.273%
Refrigeration 2.5ton 750kg~1t Less than b 30 48.07 27.19 n/a
1t More than c 48 | 5950 | 2842 | (0043
1t Less than 9 48.11 17.96 -1.820
Ston 1t More than 12 36.00 | 6.11 (0.069) }

p<05, " p<01, ™ p<001, Bonferroni correlation p = 0.05/3 = 0.0166
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o] glE Hog AkdAh

Table 8. Comparison of the difference in the time to reach the appropriate temperature according

to the number of boxes

Sequence | Vehicle type Number of boxes N M SD x> @ Post-hoc
Sboxes Less than 13 47.00 34.65
lton 5~10boxes Less than 17 50.71 16.88 3.158 B
10~30boxes Less than 23 42.39 17.37 (0.368)
30boxes More than 22 54.27 34.54
S5boxes Less than 30 50.67 16.35
Frozen 2 Stor 5~10boxes Less than 38 50.53 20.65 3.625 B
’ 10~30boxes Less than 33 45.24 22.20 (0.305)
30boxes More than 19 42.84 29.06
10boxes Less than 7 44.00 10.44 3108
5ton 10~30boxes Less than 8 34.88 5.79 -
30boxes More than 8 39.88 9.82 0.211)
S5boxes Less than 14 39.21 22.94
lton 5~10boxes Less than 14 52.71 24.07 3.980 B
10~30boxes Less than 21 43.29 20.38 0.264)
30boxes More than 20 56.15 34.63
Refrigeratio S5boxes Less than 30 53.47 21.40
. 9 Ston 5~10boxes Less than 35 54.06 23.83 2.468 B
10~30boxes Less than 28 49.93 33.55 (0.481)
30boxes More than 19 60.37 43.78
10boxes Less than 6 52.67 20.52 5131
5ton 10~30boxes Less than 8 34.88 5.79 -
30boxes More than 7 38.57 6.43 ©.077)
p<05, T p<ol, T p<ool
5. A2 2 A
51 AT Ao 4ok D AAH
LEY 89 Hoe AF HAYY FAAE @AYE @A FolA A3 Tt oldd AFES AT
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