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更に引き上げる自動化技術による超省力化で担い手農家へ

の支援を進めています。これからもクボタはこれらの技術

を更に進化させ、日本型スマート農業へのトータルソ

リューションを提案していきます。

また、グローバルな展開として、欧米諸国に対しても現

地グループ会社と共同で大型トラクタとインプルメントを

システムで一体化させたスマート農機の開発を促進し、市

場投入しています。

今、クボタは農業の新たな価値創造へのチャレンジとし

て、最新のGNSS(Global Navigation Satellite System) の導

入、センシング技術や制御技術の更なる高度化を目指し、

研究開発を進めています。

今回のクボタ技報 51 号では未来の農業の実現に向かい、

「ICTで次世代農業をリードするクボタ」を特集テーマとし、

先に述べました自動化技術を適用した自動操舵技術を搭載

したトラクタや田植機、遠隔監視や協調作業を可能にした

トラクタ、PDCA型農業の事例としてのKSAS乾燥システ

ムなどを紹介するとともに、収穫や集荷作業の軽労化を可

能にするアシストスーツの開発を紹介します。クボタ技報

を通して、創業以来 127 年間にわたって積上げてきた技術

で「未来の農業」という壁に挑戦する姿を感じとっていた

だければ幸いです。

世界の経済発展とともに人々は豊かな食生活を求め、農

業も大きく変化しています。稲作の 4倍の生産量と言われ

ている世界の畑作において、経済先進国では既に未来を見

据えた農業が展開されています。欧米諸国の先進農家では

センシング技術、解析技術を用い、農地の状況・作物の生

育状況等をデータ化し、それらを見える化することにより

効率的な収穫を行い、市場に送り出しています。アジアな

どの発展途上国においても機械化が進む中、欧米のような

精密農業をも取り入れようとしています。

一方、先進国である日本の農業はどうでしょうか。欧米

とは異なり稲作が中心ですが、農業従事者の減少と高齢化

が進み、耕作放棄地面積も年々増加し耕地面積はピーク時

から 26%も減少しています。日本の農業を守ることはでき

るのか、自給率を回復させることができるのか、日本の農

業は待ったなしの厳しい状況に直面しています。この課題

を解決していくためには、担い手農家や営農集団が儲かる

魅力ある農業ビジネスとしてのビジョンを持ち、自立して

いくことや、中山間地などの農村が活性化していくことが

重要です。

クボタは日本から世界に視野を拡げ、農業の発展に真摯

に取り組んできました。各地域の農業事情を把握し、お客

様が求める技術を生み出し、同時に私たちは未来の農業の

姿を描きながら、これら技術を農業機械に展開してきまし

た。日本の農業に対しては、クボタはこれまで稲作を中心

に機械化一貫体系を構築してきましたが、現在は農業機械

が自ら作物のデータを収集し、それを作業計画で次の栽培・

収穫に活かす PDCA型の精密農業の実現や、作業の効率を

代表取締役社長

President and
Representative Director

Masatoshi Kimata

木  股  昌  俊



Kubota Is Depicting the Future of Agriculture and 
Creating New Value
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that raises the efficiency of work further. From now 
on too, Kubota will push the further evolution of these 
technologies and propose total solutions for Japanese-
style smart agriculture.

In addition, as global expansion, we are also 
promoting the development of smart agriculture 
integrating large tractors and implements in a system 
with local group companies in Europe and America 
and introducing them to the market.

Kubota is currently advancing R&D aiming for the 
introduction of a new GNSS (Global Navigation 
Satellite System) and the further upgrading of 
sensing technology and control technology as a 
challenge towards the creation of new value for 
agriculture.

We have made “Kubota, a Leading Company in 
Next-generation Farming with ICT” the feature theme 
of Kubota Technical Report No.51, aimed at the 
real ization of future agr iculture. A long with 
introducing products applying the automation 
technology raised above, like tractors and rice-
transplanters equipped with automatic steering 
technology, tractors enabling remote monitoring and 
cooperative work, and the KSAS Drying System as an 
example of PDCA-style agriculture, we also introduce 
the development of the Assist Suit, which enables 
labor reductions in harvesting and packing work. I 
will be happy if you can understand our attitude of 
taking on the challenge of “future agriculture” with 
the technology we have accumulated over the 127 
years since our founding through this Kubota 
Technical Report.

People are demanding a rich and varied diet along 
with global economic development, and agriculture is 
also changing greatly. In global farming, which is said 
to have four times the production volume of rice crops, 
future-oriented agriculture is already being developed 
in economically advanced countries. The advanced 
farmers of Europe and America are using sensing 
technology and analytical technology to turn the state 
of their agricultural land and the growth of their 
products, etc., into data, and to harvest efficiently and 
send products to market by visualizing them. While 
mechanization is advancing in the developing 
countries of Asia and elsewhere too, farmers there are 
also trying to incorporate precision farming techniques 
like those of Europe and America.

Meanwhile, what is happening with agriculture in 
Japan, also an advanced country? Unlike Europe and 
America, rice is central in Japan, but the number of 
people engaged in agriculture is declining and they 
are getting older too. The area of abandoned farmland 
is increasing year by year, and the total has fallen by 
26% from its peak. Japanese agriculture is facing an 
urgent and difficult situation, in which it is unclear 
whether it can be protected or whether the country’s 
self-sufficiency rate can be made to recover. In order 
to solve this issue, it will be important to have an 
attractive vision of agricultural business with 
professional farmers and farming groups making 
money and supporting themselves, and agricultural 
villages in hilly and mountainous areas and elsewhere 
becoming active.

Kubota has expanded its field of vision from Japan 
to the world and worked sincerely on the development 
of agr iculture. We have grasped the state of 
agriculture in each region, created the technology 
demanded by customers and rolled these technologies 
out in agricultural machinery while, at the same time, 
depicting the future of agriculture. In Japanese 
agriculture, Kubota has mechanized and built a 
consistent framework centered on rice farming to this 
point. However, currently, we are advancing support 
for professional farmers with the realization of PDCA-
style precision farming where agricultural machines 
gather data on produce themselves and use it for the 
next cultivation and harvest in their work plans, and 
ultra-labor saving based on automation technology 

KUBOTA TECHNICAL REPORT No.51
Prefatory Note
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Kubota's Efforts in Next-generation Farming

1.

事

Japanese agriculture has reached a great turning point due to factors such as a significant decline in the num er of 
farmers because of aging, and the liberalization of agricultural imports. In such circumstances, it will be necessary to 
change Japanese agriculture into an attracti e  profita le usiness for the professional farmers supporting it  to allo  
Japanese agriculture to develop. To this end, Kubota is advancing R&D on smart agriculture ([1] precision farming based 
on the use of data; [2] ultra-labor saving based on automation) using ICT (Information and Communication Technology) 
and the IoT (Internet of Things) and its diffusion as Next-generation agriculture. To this point, Kubota has launched the 
KSAS (Kubota Smart Agri System) with regard to [1] precision farming, and a rice-transplanter with automatic steering 
and an automatically operated tractor (the SL60A Agri Robo Tractor) with regard to [2] ultra-labor saving. In this article, 
we raise the targets that we have worked towards with these products and the state of our R&D. 

Moreover, we also raise the future concept of a smart agriculture total solution combining [1] and [2], and the issues that 
we will have to clear towards its realization and diffusion, and show our way of thinking about overseas expansion.

Satoshi Iida

Kubota's Growth Orientation
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Agricultural Population and Proportion of Agricultural Land 
Held by Professional Farmers

Steps in the Evolution of Japanese Agriculture
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The Overall Picture of the Current KSAS

The KSAS PDCA Cycle
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Overview of the KSAS Project Framework

The Orientation of the Evolution of the KSAS
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The Future Concept of Kubota's Smart Agriculture and Layer Map
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Steps in the Autonomous Agricultural Machine

Autonomous Tractor, Rice-transplanter and Combine Harvester
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Cooperation of the KSAS and Autonomous Agricultural Machine

Assist Suit
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Outline of Smart Agriculture and Kubota’s Efforts

Kubota's Vision for the Next-generation Farming
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Kubota has developed an automatic steering system, an 
important function for the M7 tractor in dry-field 
farming. To ensure an advantage over other companies, 
the automatic steering system was designed with a focus 
on driving accuracy, the method of installation and the 
operating procedure. Based on ISO25119, the latest 
standard for safety, Kubota established a new safety 
assessment and evaluated the automatic steering system 
using it. The M7 tractor equipped with the automatic 
steering system has received the support of many users in 
dry field farming and contri utes to farmers all o er the 
world.

Key Word  
Automatic Steering, GPS (Global Positioning System), 
S 5  Dry field Farming

Development of Automatic Steering for M7 Series Tractors

1.

紹介
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 GPS Receiver System  Automatic Steering Method
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Evaluation of Automatic Steering on a Straight Line
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記

記
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記

Comparison of M7 Tractor and Competitor

15 5 15

2.5 6.6

11.5

Evaluation of Automatic Steering on a Curved Line
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All-in-One Terminal of M7 Tractor Display for Automatic Steering

Level of Safety Requirements



ト
ラ
ク
タ

ト
ス

の

　

　

　

KUBOTA TECHNICAL REPORT No.51

1 1

Relationship of Velocity and Upper Steering 
Angle for Steering

Appearance of M7 Tractor
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A shortage of skilled human resources is becoming a 
serious problem in Japanese agriculture. In this situation, 
GNSS-based (Global Navigation Satellite System) 
automatic steering systems are considered an effective 
way to solve this problem. In particular, a rice-
transplanter with an automatic steering system is 
strongly desired because of the fact that rice-planting is 
one of the most difficult tas s of rice cropping  Ho e er  
conventional automatic steering systems are hard to 
install in rice-transplanters because of problems with 
operating accuracy, production costs and usability. Kubota 
made original efforts and developed a “Keeping Straight 
Function” as an inexpensive, high-performance, 
automatic steering system for rice-transplanters. This 
paper describes our efforts in development.

Key Word  
Robot, Automatic Steering, GNSS, GPS (Global 
Positioning System), Sensor Fusion

紹介

Development of Rice-transplanter with Keeping Straight Function

1.
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紹介

Change in Agricultural Population Rice-transplanter “EP8D-GS” with Automatic steering 
(8 rows)
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Interface of the Developed System Ho  to se the De eloped System

Relative Positional Deviation
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Accuracy Improvement Due to Sensor Fusion
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Block Diagram of Control

Approach Preventing Function

Floating Plate
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Result of onitor Test ( 5  onfidence nter al)

4.51

Questions

Result of Monitor Test (Pictures)

Results of Questionnaire

Transplanting with EP8D-GS 
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With the aging of society, the number of retired 
farmers is increasing in Japan. On the other hand, 
certified farmers aiming for efficient and stable farm 
management and agricultural corporations are 
increasing. As agricultural lands are consolidated by 
these principal farmers, the scale of agricultural farms 
is expanding, and further reductions in production costs 
are required. As smart-agriculture utilizing ICT 
(Information and Communication Technology) is being 
promoted as the next generation agriculture, has been 
developing smart agricultural technology using GNSS 
(Global Navigation Satellite System) to support 
efficiency and la or sa ing for farmers  and has already 
launched a tractor with an automatic steering traveling 
function and a rice transplanter with a “keeping 
straight” function in the FarmPilot series. As the third 
step in the FarmPilot series, which has advanced more 
sophisticated functions, and in order to achieve even 
higher efficiency, higher precision, and less labor, we 
developed the AgriRobo tractor. This enables automatic 
operation of an autonomous monitored tractor and 
cooperative work with a manned tractor monitoring the 
autonomous tractor, and put it on the market ahead of 
other companies. Here we show the outline of the 
AgriRobo tractor and its technical development.

Key Word  
Smart-agriculture, Autonomous, Control, GNSS, 
Detection System

Development of AgriRobo Tractor

1.
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Schematic Diagram of the Automatic Operation System Autonomous Tractor Work Area
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Test Obstacle
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onfiguration of the ontroller

Turning Route

Distance from Trace Line vs Gain
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Generation of Work Line (Even Number)

Developed RTK-GNSS Unit

Result of Performance Evaluation

Generation of Work Line (Odd Number)
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In recent years, the evolution of ICT (Information 
Communication Technology) such as the IoT (Internet of 
Things) and big data analysis technology has been 
remarkable. Meanwhile, the number of ambitious farmers 
constructing mini rice centers for themselves and aiming 
for improvements in farming is increasing. For this 
reason, the Post-Harvest Technology Division began 
studying a system to support the operation of mini rice 
centers using ICT. In June 2017, Kubota launched the 
"KSAS drying system for mini-rice centers" ahead of 
other companies in the market. In this paper, we explain 
the development concept of the "KSAS drying system" 
and the functions to be provided. In addition, the results 
of monitoring tests through the season at 8 places 
conducted in 2016, show that this system is useful for 
providing new value using ICT such as protein sorting 
and improving farmers' earnings in the post-harvest are.

Key Word  
Mini Rice Center, Kubota Smart Agri System, KSAS 
Drying System, IoT, ICT

Development of KSAS Drying System

1.
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System onfiguration
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Plan-Making Display Example
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Screen Example of the Monitoring of a Rice Dryer for 
PC/Tablet

Screen Example of the Monitoring of a Rice Dryer for 
Smartphone

Sorting by Protein

Sorting by Moisture
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List of Monitor Test

5 2 6

1 1 2

6 2 6

2 1 5

1

F 1 1 2

G 1

H 4 1 4

E ample of Email Error Notification
Search Screen

Graph of Protein Value
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Corresponding Model
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Domestic agriculture, which has many problems such 
as rapid aging and labor shortages, is under pressure to 
change. One solution is to promote the further activities 
of women and the elderly in agriculture. On the other 
hand, mechanization has progressed in domestic 
agriculture, but there are still many people carrying 
heavy loads, especially in vegetable and fruit farming. 
The or  of stac ing 0 g containers filled ith crops 
from ground to shoulder height is a heavy strain on the 
waist, arms and upper body of workers. To respond to 
these demands, Kubota has worked on the development of 
a power assist suit that assists both the waist and the 
upper body. As a result, Kubota produced the WIN - 1, 
which adopts a unique assist system with a winch, 
realizing easy operation and natural control, and started 
selling it in 2017.

Key Word  
Power Assist Suit, Container, Stack Works, Reduce Labor, 
Winch,Weight Reduction, Carbon Fiber Reinforced 
Plastics

Development of WIN-1 Winch-type Power Assist Suit 

1.

介
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WIN-1 Development Concept

 Agricultural Worker Population and Average Age in Japan  Using a Power Assist Suit WIN-1 to Harvest Potatoes in a Field
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WIN-1 Main Functions and Related Parts
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Waist Assist Torque Characteristic Chart

WIN-1 Operation and Control Flow
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事

Main Frame Strength Analysis and Actual Strain Measurement

Waist Gear Case Strength Analysis and Actual Strain Measurement
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Physical Load Analysis Result Based on Human Body Model

Physical Load Measurement Result Based on Myoelectric Potential

Evaluation of Fatigue Relief by Visual Analog Scale
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The labor of rice paddy work was greatly reduced by 
agricultural machinery, but labor saving in water 
management was left behind. However, as ICT is 
becoming widespread, the solution to this problem has 
been discovered gradually. The water supply valve and 
drain port are set up as IoT and the situation is grasped 
at home or elsewhere using a PC or mobile terminal 
without going to the site, and remote control and 
automatic control are performed. The government is 
promoting project development aimed at realizing this 
system, which Kubota ChemiX Co.,Ltd. is cooperating 
with, and this report introduces the details.

Key Word  
Water Management, Labor Saving, Automation, Remote 
Control

紹介

Development of Electric Actuator for Field Water Management System

1.

Work Time of Rice Paddy Work



KUBOTA TECHNICAL REPORT No.51

45

場

管

ス

ク

タ
の

ト

1 1事

Appearance of Actuator

S P System onfiguration Diagram



KUBOTA TECHNICAL REPORT No.51

場

管

ス

ク

タ
の

ト

1 1

46

事

事

介

事

事

事

事
Full View of the Field Setting Case

事
Water Supply Side Installation Example 

(Angle Valve)

事
Water Supply Side Installation Example 

(Alfalfa Type Valve)

事
Installation Example on Drain Side 

(Fukamizukun)

Field Test Locations
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介
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u ota roup System onfiguration
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The M5 series for North America are utility tractors 
developed as PTO 50 to 70 kW (70 to 90 hp) tractors 
compliant with the EPA (Environmental Protection 
Agency) Tier 4 Final emissions regulation. In fact, 
mounting the S R (Selecti e atalytic Reduction) muf er 
needed to comply with the EPA Tier 4 Final regulation 
outside the engine room as with other models worsens 
handling performance, the strength of the previous series. 
We took on the challenge of developing proprietary 
technology to install the S R muf er in the engine room 
for good handling performance and to comply with the 
EPA Tier 4 Final regulation. In developing the expanded 
cabin, we developed a cabin frame with reduced 
investment and cost by deliberating on expansion 
methods and using FEM (Finite Element Method) 
analysis. Usually, the expansion of the cabin deteriorates 
the performance of the air conditioner, but the M5 series 
has at least the same performance as previous models as 
we designed a performance improvement plan and 
erified the effects y calculation

Key Word  
EP  Tier  Final  S R uf er  DPF (Diesel Particulate 
Filter) uf er  a in

De elopment of 5 Series Tractor for North merica

1.

M5 Series Tractor 
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High Power Tractor

Re uirements for S R uf er nstallation
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uf er Layout er ie

Details of uf er Layout
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Comparison with Competition of Wheelbase and Turning Radius

Front Visibility

Visibility at the Sides of the Bonnet Temperature History when the Engine is Stopped Around 
the Wire Harness

Comparison with Competition of 
     Visibility in Front of Bonnet
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Cabin Expansion Method

Example of Reinforcement of Fender by FEM
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Effect of Performance Improvement Measures

26.7 22.7

ncrease in Saturated Temperature Due to ncreased Heat n o

26.7

Increase in Incoming Heat and the Measures
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Zero Turn Mowers, which have a big market in North 
America, are highly maneuverable machines that can 
rotate on one point by controlling the right and left drive 
wheel independently. Expensive devices such as a Diesel 
Particulate Filter (DPF) and reformer were essential for 
diesel engine power of 19 kW or more to meet the EPA 
(United States Environmental Protection Agency) Tier 4 
emissions regulation, which has been enforced since 2013.
There was a concern that the majority of high engine 
power machine users would not accept a drastic price 
increase, so we researched work efficiency increases by 
decreasing power consumption to allow diesel engine 
power of less than 19 kW. As a result, a new machine 
capable of mowing just as well as a high output machine 
(a current 21.6 kW machine) was developed.

Key Word  
ero Turn o er  Po er onsumption  or  Efficiency  

Quality Engineering, Visualization

Development of ZD Series of Zero Turn Mowers for North America

1.

Zero Turn Mower
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Annual Retail Unit Sales of the ZD Series (Compared 
with 2013)

Power Consumption of Mower

Cutting Method of Mower
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Discharging Performance

Evaluation Method Chart Based on Quality Engineering

Discharging Method of Mower (Top View)

Simulated Section of Cutting Line
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記
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記

記 記

Contribution to Power Consumption (%)

Control Factor for Power Consumption

Power Consumption Reduction Effect of New Mower

Optimal Shape of Blade for Power Consumption
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Working Condition
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Effect of Right Front Wheel Location Change 
on Cutting Line

Mowing Performance of New ZD1211

1 2

Working Conditions
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Sales Point of New ZD Series

Retail Unit Sales of ZD Series of Less Than 19 kW
  (Compared with 2013)
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A compact track loader (CTL) is a compact construction 
machine that can perform not only material handling, 
excavation, and leveling work, but also a wide variety of 
attachment work mainly in the fields of construction, 
infrastructure development, and agriculture, etc., in the 
North American market. In recent years, this market has 
continued to expand, and Kubota has also steadily 
expanded its sales volume since launching the CTL in 
2010. This time, in 2015, Kubota released the SVL95-2s, 
which complies with the Tier 4 Final North American 
emissions regulation as a successor to the SVL90-2. This 
SVL95-2s is the first in the industry to install a Load 
Sensing (LS) system as standard, improving the 
simultaneous operability of arm and bucket work, AUX 
(Auxiliary) and traveling. As a result, we not only raised 
engine output, but also improved the performance of the 
machine y using engine output efficiently

Key Word  
CTL, EPA (Environmental Protection Agency) Tier 4 
Final, Load Sensing

Development of CTL SVL95-2s for North America

1.

SVL95-2s
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Example Attachments

CTL Competition (ROC-kW)

CTL Sales (in U.S.A)
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Travel Speed on a Slope with Bucket Operation

2.4

AUX Coupler AUX Slider

Working on a Slope

Grapple Bucket
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Hydraulic Circuit (SVL90-2)

Mulching Head
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記

Hydraulic Circuit 2 (SVL90-2)

Hydraulic Circuit (SVL95-2s)

Hydraulic Circuit 2 (SVL95-2s)
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記
Difference Between MB and SVL95-2S of LS-system
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Lately, in association with simultaneous compliance 
with multiple exhaust emissions regulations, higher level 
electronic control systems have been required, including 
not just for the engine itself , but also exhaust 
aftertreatment devices. To expand our presence around 
the world, Kubota has to develop engines to meet the 
emissions regulations on time. At the same time, to 
accommodate market demand, we have to develop engine 
control systems matched to the specific states of use of 
each application, of which there are many. As a result, the 
software of the Engine Control Unit (ECU) has rapidly 
ecome complicated and di erse  and there are difficulties 

developing systems with complete verification of actual 
engine operation. Consequently, we introduced a new 
development process, ‘HILS (Hardware In the Loop 
Simulation),’ a system that improves the speed of 
development while securing the quality of the software.

Key Word  
Engine HILS System, Simulation, Engine Model, 
Software Test, Test Automation

事

Development of Engine HILS System

1.

事
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紹介

記

Applications
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Overall Structure

Model Overview

I/O Model Overview
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Fuel Line

Mechanism of Fuel Pump

Input Data Model

Fuel Discharge Rate Model
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HILS Simulation Data

Flow Chart of Automation Test
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記

Result of Test Automation Sequence
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In China, the planted area of foxtail millet has 
increased every year since 2011, reaching about 890,000 
ha in 2015, and is expected to continue increasing in the 
future. However, the present combine harvester 
specification for rice and wheat cannot secure the 
performance demanded by the market for harvesting 
foxtail millet. One of the reasons is that foxtail millet 
grain is smaller than rice and wheat. So, Kubota 
Agricultural Machinery (Suzhou) (hereinafter KAMS) 
Technical Development Department was able to develop a 
high performance, low cost kit for the main combine 
harvester PRO688Q harvesting foxtail millet that meets 
market demands for “low loss of yield” and “high selecting 
rate.”

Key Word  
Foxtail Millet, Low Loss of Yield, High Selecting Rate, 
Cost Reduction

Development of a Kit for PRO688Q Combine Harvester for Harvesting Foxtail Millet

1.

Planted Area of Foxtail Millet in China Upland Cropping Area in China
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Size and Weight for Grain of Foxtail Millet and Rice/Wheat

2

Total and Head Length of Foxtail Millet and Rice/Wheat

Target Values

5

Heads of Foxtail Millet, Rice, and Wheat

Grains of Foxtail Millet, Rice and Wheat
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記

Target Value of Yield Loss

Parts Generating Yield Loss

Yield Loss from Reel

Comparison of Reel Rotational Speed

Comparison of Side Cover for Current Machine and 
Developed Kit

Side Cover Performance Comparison
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Threshing Bar Performance Comparison

ir o  Regulating Plate

ir o  Regulating Plate Performance omparison

Threshing Bar
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Threshing System

Concave Performance Comparison

Comparison of Straw Rack and Rear Chaff

Concave

Straw Rack and Rear Chaff
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Result Against Target Values

5

Structure of Side Cover

Mold Cost of Side Cover

Side Cover
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A weighing feeder is the piece of equipment that 
supplies resin material at a constant flow rate in an 
“extruder” used for resin mixing (compounding). We 
developed a "Middle Range Weighing Feeder" which keep 
down product price and can be used with various 
materials in order to extend sales in overseas markets by 
enhancing our competitiveness. The current model, a 
"High End Weighing Feeder," can only supply materials of 
limited types ith standard specifications  sers ha e to 
attach "a vertical agitator" as an option to a feeder to 
supply other materials so it is high cost and difficult to 
maintain. With this development model, we greatly 
improved bridge resistance by developing a feeder with 
"an original form feed hopper and feed part structure" 
and "a diagonal agitator." (One patent applied for). This 
made it possible not only to expand the range of usable 
materials, but also to improve supply accuracy. In this 
paper, we explain the technical development of  improving 
bridge resistance with the special structures and the 
technical development of mass production of the 
structures.

Key Word  
Weighing Feeder, Agitator, Fixture for Welding, Bridge 
Resistance  Filling Efficiency  Supply ccuracy

Development of Middle Range Weighing Feeder

1.

事 事



KUBOTA TECHNICAL REPORT No.51

ミ

ン

の

　

　

　

6 6

Weighing Feeder Installation Example
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A Conventional Weighing Feeder

The Developed Weighing Feeder



KUBOTA TECHNICAL REPORT No.51

ミ

ン

の

　

　

　

6 6

Structure of a Feed Hopper

Division of the Casing

The Fixture for Welding

Difference in the Filling Performance to the Scre



KUBOTA TECHNICAL REPORT No.51

ミ

ン

の

　

　

　

6 6

Test Material

Structural hange of a elding part

Agitator
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Material Application Range

Supply ccuracy
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In recent years, water leakage accidents in pressured 
sewer pipelines have occurred frequently due to internal 
corrosion caused by hydrogen sulfide. In many cases 
pressured sewer pipelines are not properly maintained 
because of the difficulty in surveying the inside of the 
pipelines ith cameras generally used ith gra ity o  
sewer pipelines. We have developed two core technologies 
targeting pressured sewer pipelines: (1) risk prediction 
methods for hydrogen sulfide corrosion using pipeline 
data; and (2) research technology for pressured sewer 
pipelines without suspension of service. We have 
confirmed the efficiency of our de elopment through oint 
field tests with the National Institute for Land and 
Infrastructure Management. We trust our development 
will be greatly beneficial for sewage operators in 
controlling pressured sewer pipelines properly over the 
long-term.

Key Word  
Ductile Iron Pipe, Pressured Sewer Pipeline, Hydrogen 
Sulfide Corrosion, Diagnostic Technology, Corrosion 
Survey, Risk Prediction of Corrosion

事

事

De elopment of Sur ey and Diagnostic Technology for Pressured Se er Pipelines Damaged y Hydrogen Sulfide orrosion

1.
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事

事

事

事 事
Collapsed Road due to Corroded Pipeline

事
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Survey Equipment Insertion Method

echanism of Hydrogen Sulfide orrosion
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Sediment in Pipeline

Flow Condition Around Peak of Pipeline

Ris  Prediction ethod for Hydrogen Sulfide orrosion

Flow Condition Around Manhole
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Comparison of Prediction and Result

事 事
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Risk Prediction of Corrosion and Water Leakage Area 
with Section of Pipeline

Risk Prediction of Corrosion and Survey Result

Corrosion Survey Method

Fundamental Structure of Survey Equipment
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Corrosion Survey of Pipeline in Service

Meandering Shape of Equipment

Forefront Structure of Survey Equipment

Joint Structure of Equipment

erification Test
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Overview of Test Field of Corrosion

事

Fusion Bonded Epoxy Resin Powder Coating Under Corrosive Environment

Diagnostic Results for Corrosion in Pipelines
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The "Double Screw-press Dewatering Machine" for 
sewage sludge has the f eatures of  low energy 
consumption and low cost. This time, we carried out 
improvements and development for further performance 
enhancement. We refined part of the dewatering 
machines filter material y changing to an arrangement 
using wedge wire with optimized slit width. This makes it 
possible for the dewatering machine to operate with high 
dewatering pressure, enabling both further reductions in 
moisture content and the retention of the high solid 
recovery rate.

Key Word  
Dewatering machine, Screw-press, Filter Material, Wedge 
Wire, Dewatering Pressure

Improvement and Development of Double Screw-press Dewatering Machine

1.

紹介
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Comparison of Dewatering Performance

Double Screw-press Dewatering Machine

Construction Drawing

Device Flow
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Economic Comparison

Filtration Test Equipment

Wedge Wire



KUBOTA TECHNICAL REPORT No.51

ス
ク

プ

ス

の

　

　

　

8 8

Effect of Performance Improvement

5 25 15

74.2

Relation Between Filtration Pressure and 
Sludge Concentration

Relation Between Filtration Pressure and 
Solid Recovery Rate

Relationship Between Supply Pressure and 
Dewatering Performance (Mixed Sludge)

Relationship Between Supply Pressure and 
Dewatering Performance (Digested Sludge)
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ctual nstallation Status ( 500)

Internal Pressure Measurement Test

Strain Measurement Test
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Actual Operating Data

Receiving of the Minister of Economy, 
Trade and Industry Award
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MBR (Membrane Bio-reactor) is one of wastewater 
treatment process, which feature is superior effluent 
quality and small footprint. However, MBR use more 
energy than conventional wastewater treatment process. 
In order to save energy used in MBR process, it is 
necessary to reduce air  ecause energy for aeration fills 
the most part of energy used in MBR. We work on the 
development of smart MBR (SCRUM), which control 
aeration to optimum amount. In MBR process, air is 
supplied in 2 line, membrane scour air and pre-aeration 
air. Smart MBR control each air supply amounts in follow 
method. (1) Scour air control using transmembrane 
pressure (TMP) predictive model, (2) Pre-aeration control 
using ammonium sensor. We developed the model in 
conjunction with Toshiba Infrastructure systems & 
Solutions Corp. Now, we are conducting a joint research 
with Toshiba Infrastructure systems & Solutions Corp. 
and Nagoya city and testing the control system using the 
model.

Key Word  
Membrane Bioreactor, Sewage Treatment, Energy Saving, 
Aeration Control

Development of Smart MBR System

1.
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Concept of Membrane Scour Air Control Using 
Transmembrane Pressure (TMP) Predictive ModelConcept of Membrane Scour Air Control

Conventional MBR System
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orrelation oefficient et een Predicted T P  
and Measured TMP (Indirect Prediction)

Relation between k0 and Membrane Scour Air Control

Relation between k0 and Target Curve
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NH4-N/DO Control Target Curve

4

Result of NH4-N/DO Control

Result of Membrane Scour Air Control
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Conditions for Calculation of Energy

Results of Calculation of Energy
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NOx (Nitrogen Oxides) are generated in incineration of 
Municipal Solid Waste (MSW) and two methods have 
been employed to reduce them: Selective Catalytic 
Reduction (SCR) and Selective Non-Catalytic Reduction 
(SNCR). The SCR method is to inject ammonia water into 
a catalytic reactor before the stack, and the SNCR 
method also injects ammonia water, but into the furnace. 
The former equipment is costly, but gives higher 
performance, enabling a guaranteed level lower than 50 
ppm. On the other hand, the latter method guarantees a 
level no higher than 100 ppm, but is less costly. 

ith the recent stringent financial situation in pu lic 
projects, reduction of Life Cycle Cost (LCC) has become 
one of the most important requirements. In response to 
this, Kubota Environment Service Co.,Ltd. and Kubota 
Corporation(Water and Environment R&D Dept). 
achieved a NOx concentration of lower than 20 ppm 
without an SCR reactor. This consists of two steps: 
suppression of NOx generation by low excess air ratio 
combustion using exhaust gas recirculation (EGR); and 
improvement of SNCR reduction efficiency. The above 
achievement, which leads to cost reductions in 
construction and operation, and the improvement of 
po er generation efficiency due to the reduction in steam 
for the SCR, is expected to contribute to considerable LCC 
reductions.

Key Word  
MSW Incinerator, Catalyst, EGR, SNCR

事

Development of NOx Reduction Technologies for MSW Incineration Plants

1.

事

事



KUBOTA TECHNICAL REPORT No.51

市

み

け

の

　

　

　

10 10

Development Target Values

-

Development Concept of NOx Reduction Technology to Dispense with SCR
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Schematic Specification of Sa ai ity lean enter 
HIGASHI No.2 Incineration Plant

General Flow Sheet
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Effect of Gas Swirl on Leakage Ammonia Concentration

864

9
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844

NOx Reduction Ratio as a Function of Temperature of 
Injection Area

Leakage Ammonia Concentration as a Function of 
Temperature at the Injection Area

Relation Between Gas Swirl and NOx Value
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Operating Data in RUN 1(EGR)

Results of Thermal Computational Fluid Analysis

Operating Date of the Leaser O2 Analyzer and Conventional O2 Analyzer

NOx, CO, O2 in Operation with EGR Alone

Laser O2 Analyzer
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Operating Data in RUN 2(EGR+SNCR)

18.9

Estimated Cost Reduction Effect

1.6

1.69

NOx, O2 and Leak Ammonia in Operation with EGR+SNCR
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The large-type Johkasou is a large-scale sewage 
treatment tank for the drainage of apartments, hospitals, 
factories and public facilities, etc. In Japan, there is 
demand for approximately 1,500 units a year, and they 
are also sold overseas, mainly in Asia, as dispersal-type 
sewage treatment devices. The main demand from 
customers for the Johkasou after sewage treatment is the 
reduction of construction costs, while competitors have 
competed by downsizing. This paper reports the 
development of the large type Johkasou KTZ furnished 
with Kubota's original technology. It is the smallest model 
in the Johkasou market while maintaining equal sewage 
treatment performance and maintenance characteristics 
to conventional products.

Key Word  
Johkasou, Downsizing, Sponge

Development of Compact Johkasou KTZ Type for Large Scale Facilities

1.
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Important Points of Downsizing

Treatment Flow of the Development Product

Flo  Direction of the ater of the n o  Section
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KUBOTA KASUI Corporation is an engineering 
company that produces environmental treatment plants, 
such as plants for wastewater treatment and waste gas 
treatment and provides those for private companies. By 
advancing our original technologies that realize both of 
environmental protection and economic efficiency, we 
have contributed to the development of industry and civil 
society. We expand our business activities not only in 
Japan but also in Southeast Asian market along with the 
overseas expansion of Japanese companies by offering 
comprehensive services including design, construction 
and maintenance. This report presents a case example of 
implementation of “KSIS (Kubota Smart Infrastructure 
System)”, a common platform for the remote monitoring 
and diagnosis, which is developed by KUBOTA to 
wastewater treatment plant.

Key Word  
Wastewater Treatment Plant, Remote Monitoring, 
CloudService

事

*1 事 紹介

A Case Example of the Introduction of KSIS to Wastewater Treatment Plant

事 紹介

1.
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Facility Monitoring Flow

Trend Graph

Report
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The Market Potential of Plastic Pipeline for Plant Market
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