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Shizuoka Sangyo University

A university specialized in regional industry innovation and problem-solving.
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Cold Chain Logistics
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It is a joint venture between South Japan Transport
& Warehouse Co.,Ltd and DENBA JAPAN Co.,Ltd
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Sub-Topics

1. Technology of DENBA

2. Conventional Wisdom on
Freezing Preservation and Power Consumption

3. Future Challenges and Expectations



| 1. Technology of DENBA




DENBA+ is a food preservation technology,
which giving a vibration to water molecules.

The freshness of the food is kept longer and
the production of bacteria is suppressed,
which contributes the food loss rate to become
significantly lower.
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Under DENBA+ freezing process, a round
shaped crystals are formed instead of having
sharp needles (see right comparison picture).

These round shape avoid destructing cell
membranes during the freezing process, which
shall reduce substantial amount of drip when

food are thawed.

@ DENBA CO_, LTD.
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lced water molecules
with sharp needles.

Micro-vibrations were given to water
molecules through space potentials.
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Crystals of ice do not form until
the temperature drops below -4°C.
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Applications of Freshness Preservation Products

In three stages of heat retention, refrigeration, and defrosting, you can maintain the freshness and quality of materials at an improved level.

Refrigeration Preserves freshness, inhibits functions of ingredients




[Case] In the case of strawberries

No mold growth, extended freshness preservation period

From the usual 2 days — Achieved 10 days of storage

| Without DENBA e With DENBA
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DENBA products prevent mold and extend freshness."



[Case Study]

Refrigeration of oyster production area

Without DENBA With DENBA

Looseness observed in the oyster's adductor muscle, gills, and flesh ~ Firmness observed in the oyster's adductor muscle, gills, and flesh
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2. Conventional Wisdom on
I Freezing Preservation and Power Consumption




Comparison of Coefficient of Performance Based on Warehouse Temperature %angyo
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Estimated Annual Power Consumption by Temperature Range
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For temperatures ranging from -18° C to -30° C,
1. The estimated annual energy consumption 1s 13,911 kWh
, assuming an electricity cost of 20 JPY/kWh,
equivalent to 278,220 JPY

2. The CO2 emissions are approximately 4,159 kg-CO?2.



I 3. Future Challenges and Expectations




Dream for Future
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Facilitating Carbon Reduction:
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/ Creating a Global Economic Cycle
through Advanced Cold Chain Technology
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Optimization of Transport Routes
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[Source)] Logistics Theory (Chuo Keizai Sha)



Optimization of Cost : Trade off \ £
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Cost and Revenue Increase
Associated with Logistics Services Cost

A

oY CY L Revenue Increase

= Logistics Service Level



KGI and KPI for a Sustainable Business Model ‘{?Qifé‘?#a
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Management Objective Contribution of Logistics Management

@® Improvement of Logistics Services |

KGI l
Net Profit Revenue — CO‘St - Tax
ROA = - |

Net Asset Current Asset + Fixed ASSEt‘_ @ Outsourcing of Logistics

@ Reduction of Logistics Costs

® Outsourcing of Logistics

KGI : Key Goal Indicator KPI

KPI : Key Performance Indicator



New Concept

"MaaS" (Mobility as a Service)

Logistics as a Service : LaaS
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| Address

Shizuoka Sangyo University
Associate Professor, TAKENORI Iwamoto
Ph.D. in Engineering

4-1-1 Surugadai, Fujieda City, Shizuoka Prefecture
E-mail : t-1Iwamoto(@ssu.ac.|p

Utilizing information and data to tackle various social issues.


mailto:t-iwamoto@ssu.ac.jp

	Logistics technology that balances�food freshness preservation and decarbonization
	Self-Introduction : TAKENORI Iwamoto
	Self-Introduction : TAKENORI Iwamoto
	Self-Introduction : TAKENORI Iwamoto
	スライド番号 5
	スライド番号 6
	スライド番号 7
	Topics
	Sub-Topics
	Technology of DENBA 
	スライド番号 11
	スライド番号 12
	スライド番号 13
	スライド番号 14
	スライド番号 15
	スライド番号 16
	スライド番号 17
	Comparison of Coefficient of Performance Based on Warehouse Temperature
	Estimated Annual Power Consumption by Temperature Range
	スライド番号 20
	スライド番号 21
	Dream for Future
	Optimization of Transport Routes
	Optimization of Cost : Trade off
	KGI and KPI for a Sustainable Business Model
	New Concept
	Purpose 
	スライド番号 28
	Address

