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Use Al to autonomously control the energy-generating dewatering incineration system

for 30 consecutive days

J MGL  vazAwA Nobuhiro
ABIFEFS 7YY a—sakstait
il it 5 — DXHEEE

Abstract

AR & yaMAMOTO Minoru
BB FEFOPYY 21— astiRatt
RN EEYY — DXHEES

With the decline in the population owing to the declining birth-
rate and aging population, the issue of securing human resources
to maintain infrastructure is becoming imminent. In addition, with
the Paris Agreement of COP21 and government’s declaration to
achieve “carbon neutrality by 2050,” nations are working toward
realizing a decarbonized society with the aim of achieving overall
zero greenhouse gas emissions. To solve these problems, sewer-
age facilities also need to develop new technologies.

Against this background, we utilized an autonomous control
system that applies Al technology and achieved stable operation
of the energy-generating dewatering incineration system, which
we could operate for 30 consecutive days without human inter-
vention. We present the overview of the developed system, and
knowledge obtained about the autonomous system monitoring
system assuming its automatic operation, and we also present the
various effects of this system and monitoring system by imple-
mentation.
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Use Al to autonomously control the energy-generating dewatering incineration system for 30 consecutive days
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Development of TERECORTAR aiming at both the flow performance

and shearing force

VIl 22 NISHIKAWA Hiroshi

TV RAR
REREALR D BEMTITRT T mpERR

Abstract

Dissolver-type blades (Homodisper in PRIMIX) are widely
used in high-speed stirrers for the purpose of dissolution and
dispersion. The main purpose of these stirring blades is to shear
the treatment liquid, wherein the fluidity is not high. Therefore,
in many cases, the position of the stirrer is manually moved to
manage the stirring of highly viscous processed materials. There-
fore, to increase the stirring efficiency, we developed a novel stir-
ring blade, the TERECORTAR, with the aim to increase both the
flow performance and shearing force. We utilized the CFD analy-
sis to develop this blade efficiently, owing to its widespread popu-
larity in the recent years, and were able to develop it efficiently.
This study describes the development method and knowledge
obtained during the process of development.
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Table1 Shear force evaluation table by CFD analysis of three-bladed propeller
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Combustion characteristics of thermal dewatering sludge
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Abstract

In sewage sludge incineration facilities, it is effective to reduce
the N20 to reduce the greenhouse gases. It was observed from the
operation of the demonstration facility that the thermal dewatered
sludge from the thermal thickening and dewatering system pro-
duced lesser N2O emissions than the conventional dewatered sludge.

Therefore, composition analysis, bench scale test, and thermal
analysis of the dewatered sludge were conducted, and the combus-
tion characteristics were considered.
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Fig.1 Schematic flow of the demonstration facility
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Fig.2 Correlation between temperature and N2O emissions
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Fig.5 Combustion process
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Table2 Dewatered sludge analysis results
PERBACGER | MRMACER
BKE % 73.1 62.1
R4y dry% 211 19.6
BEEHRE dry% 16.7 157
s dry% 62.2 64.7
iR J/g-dry 17,800 17,900
o dry% 41.0 41.1
KF% dry% 6.21 6.34
% dry% 26.5 278
E$ dry% 4.53 447
Wi dry% 0.88 0.97
B% dry% 0.04 0.04
P,0; %(fR) 17.8 18.9
Fe,0, %(R) 8.7 9.5
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Fig.6 Thermal analysis results
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Table3 Weight loss rate of dewatered sludge
L A HEERE
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IR KB IE(60.2°T) — 6.7 %/min 7.3%
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Fig.7 N20O formation and decomposition
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Energy-saving derived from reduction control of mixer rotating speed

in secondary coagulation basin
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Abstract

AT 54 1tAMURA Shigeo

BEY AT/ AT — XA S

TSUKISHIMA & J TECHNOLOGY MAINTENANCE SER-
VICE CO., LTD. have contracted the operation management of the
Niwakubo water treatment plant (WTP) of the Osaka Water Supply
Authority. The WTP consumes significant amount of electric power
owing to the full-scale renewal in the narrow area and introduc-
tion of the advanced water treatment system. To control the high
electricity cost, regularization of the power consumption during its
operation is imperative. As a measure to comply with the request
from the Osaka Water Supply Authority to achieve carbon neutral-
ity, we surveyed the power-saving methods while maintaining the
water quality on the plant operation management. We prepared a
technical proposal of the operation method for secondary coagula-
tion process, and then we investigated it in the contract of the WTP.
Accordingly, we found that the reduction control of the mixer rotat-
ing speed, in addition to diluting the impact for water quality in the
biological treatment building, resulted in significant power savings,
approximately 944 MWh, i.e., 60.2% reduction in the total electric-
ity consumption. As the result, we accomplished 3% reduction in
the annual electricity bill of the WTP.

LN EGREEERY LU WS KRIRIAE KBS EFEE R KIS
(WTP) Tl BHDHIHNN B 2P TOREFEREDEEARFLILUSE
FEKMEBOEACLD, BITEEENZWRICHD, BEREEOSHE
REDERDSH, BINHBEOWHIZERREEEBO>TND, Kk
[RIBKERERTIIA—RY Za— SIS U THRARBREEE1TS
. S TIIRFEEBICE TR EINRRICE > TENHIR/SEZIRET U,
FEKIVBTIRICR T2 ZRBEDLETEICOVWT, EBHMREKE
DEMSZFNZNIRITEIT oIz, ZORR. ZRBEME R EEOIETHE
WHlg2cET ZRBERBNRESN TVWDEYNIBROEREN
HEBZM 944MWh (£60.2%) B RTEE TH oTce ThUIE, FEEFKX
BOEBBENHEEDIBICHLTZEDT, KEANOEELZRERIC
WEZODRELAEBAMRIESNT

F—U—RF ABN REE BREOERR 5E26
Keyword : Power-saving, Secondary coagulation, Mixer rotating speed,
Direct filtration
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Fig.1 Treatment process flow diagram of Niwakubo WTP
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HLO6~2.0L75 L) MEEA R E L7,

T2 REREIIL, I PACLIEICIBIT 2 PACTE ASER T,
COHEGMIBIROMEIRAF HIF LA I3,

INSRLDEARBIOIIELMO 6 Y OM AL bR (ZREE
WLER -3t 4R 4 fF s by oo d BLOTHT PAC LI —Hi#E 5 a. e) D5
T TE AT, DIRESE MR OB HE =, BIO
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Table1 Mixer operation condition of the secondary coagulation basin

e MEMEIEE (rpm) GCTfi
ESL 158 258 38 (i i)
a 20 (180) | 20 (180) | 20 (180) 2.1
R b |20 (150) |20 (180) |18 (154) 20
) c 20 (180) |20 (180) | 14 (105) 1.8
i* 2 ﬁ d 20 (180) | 20 (180) 10 (64) 1.6
ar*— e 50 | 5@y | 5@ -
#® (| # SRR AL (soo-1)
#=2 PACIEAR
I ) Table2 PAC dosing rate

> ]
e PACEAZE (mL/m°)
HIPAC ZRPAC
YRR LB 5 7~9
BIPACALE 15~22 3
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FOICEFMIBUILTBEE - PIRRKELR S, b, A
A B O ML B S R & 7 B PR S b Y 1K O - ¥ % X 5.0 T
&)Of:o

4.2.1 WIBKHRE

LI AL IR D% BE L, KGRI I, SRR AL A
TIHATo T BT PACILEEDS BREF B TR LTV A%, A
DAL T ZOEDVNEIRY, Rk EHE, 2RABILEETFF
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Table3 Mixer rotating speed versus power consumption per unit stage

% THWAHRE (KWh) 185 ) OUIEE
(pm) | 1®B | 2&E | 3&8 (%)

20 26.9 278 28.0 —

15 17.0 17.0 17.0 38.2

10 9.3 9.6 9.6 65.5

5 47 4.6 4.6 83.1

EIEBE PR AR T SR 7 B oW TE, SREERALHL, T
PACHLELEBIZ, 20 ALK O EEIZ R LA I &2 o725
WINHK 0.02~0.05 OB THY. BEANDHEIL NSV RR
B b F72, BELEGIKYG D5 MALTRK % BE O P HEAHIL 0.07 BE R
W Cdh o720, W T HEREH Lo, (2TEWRnd
DEFZHNS,

4.2.2 Z@IBKRKE

TORBEAEALE T, 1HE 24 720 0 b AT B ] ik B o K
TR W R A2 ASN, FhdTIEEMak bl
0.008m F5-L7z0 —J5, Wi PACALEECIL, 4flha 2554 e TLI;
1247200 _F 5t 0.002m A L7zo B E BB OMA ftiid A EL
HWHDD, AR EE ZREEALEO 1R 1 A3 PAC
WLBED 215 REETHY, BB AMITKRE N 48 2 DA
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Table4 Mixer rotating speed versus expected power consumption

Het(Eme) | BAR (kWh) | BIEE (%)
a(20,20,20) 82.3
b (20,20,18) 776 5.7
¢(20,20,14) 69.4 15.7
d(20.20,10) 63.8 225
e (5,5,5) 13.9 83.1

5 ZBEREMFICHITHTIIBE - 2iBIBKKE
Table5 Mean turbidity and mean filtration hydraulic head in each operating condition

s M (BE) A deAKE (m)
2 : Al w VR B ST | 48EFN] {2
WELFEC | BERAME | hRbpbH D | PhEom 2 AR (vED E04m)
a 0.026 0.021 1.43
b 0.021 0.024 1.56
AR 1.60 0.48
c 0.021 0.025 1.61
5.0
d 0.048 0.029 1.81
a 0.027 0.011 0.94
RiPACHLERE 0.98 0.33
e 0.041 0.009 0.84
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Fig.2 Monthly electricity consuming of biological treatment building
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Table6 Monthly electricity consuming of biological treatment building

205K 21 ER 22ER
48 127.0 1309 619 51.2
58 1328 96.1 63.0 52.6
6H 129.0 1299 49.6 61.5
1H 1337 1379 455 66.0
B A 138.1 1386 46.6 66.3
9 A 1339 1247 6.8 45.1 66.3
10R 1348 126.6 6.1 44.0 67.4
118 129.0 1263 2.1 731 43.3
12R 129.2 884 316 718 44.4
18 128.7 1059 17.7 503 61.0
2H 119.2 1078 96 354 70.3
3R 1320 114.6 132 375 716
£ 1,567.3 14276 89 6237 60.2

* T o WML I 2020 F1EE & HoRE L A Bl
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Table1 Comparison of applicable heating medium oils
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Abstract

Recently, the demand for high-temperature, gastight, and carbon-
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neutral heat treatments has increased in the lithium ion battery (LIB) i
and similar markets. 2 « 1BE - 5
As the dryers in the TSK” s lineup (i.e. steam tube dryer (STD) (1) B8

and inclined disc dryer (IDD)) render it difficult to meet these
requirements, it was necessary to develop a new equipment.
In this section, we introduce the thermal oil rotary tube (TRT)
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Technologies to effectively utilize (use as fuel and reuse) ammonia and enable detoxification
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Abstract

In recent years, while carbon neutrality has been in focus, NHs is
gaining attention as one of the candidates for carbon-free fuels. In
addition, NHs is used as an industrial raw material in many indus-
tries, and the demand for its processing equipment is high accord-
ingly.

In this article, our company will introduce our NHs combustion
technology and NHs diffusion treatment technology, which meet
these demands.
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Methods to convert sewage sludge into fertilizer using dewatering and drying system
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Abstract

In recent years, utilization of sewage sludge as a biomass resource
is being promoted as a national policy. To promote the effective
utilization of sludge in small and medium-sized treatment plants,
low-cost sludge treatment equipment that can respond to various
effective utilization applications is required. Therefore, we devel-
oped a dewatering and drying system to meet these demands, and
conducted demonstration and performance evaluation in the 2016-
2017 demonstration project (Breakthrough by Dynamic Approach
in Sewage High Technology Project : B-DASH project). Aiming
at effective use of dried sludge, in cooperation with Kanuma City,
Tochigi Prefecture and Watanabe Pipe Co., Ltd., we have developed
a new sales channel that dispels the conventional image. As a result,
we successfully utilized the characteristics of the dried sludge pro-
duced by the dewatering and drying system to effectively use it as
a lawn fertilizer in golf courses and as a snow-melting agent, which
has both snow-melting and fertilizing effects.
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Inspection report of incinerator using drone utilization technology with Al analysis
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Abstract

Labor-saving and cost reductions are the crucial requirements for
inspection work in sewerage incineration facilities. This inspection of
the internal furnace is generally carried out visually, which is costly.

The miniaturization of drones has rendered it possible to fly the
drone in confined spaces and dusty environments, enabling exact
inspections. Using the drone, we, the Tsukishima Holdings Group,
aim to improve the efficiency of inspections, and thus diagnose the
deterioration of the refractory materials in the incinerators. Addition-
ally, by applying the Al method for furnace wall diagnosis, it is pos-
sible to determine whether the refractory repairs are required, and the
progress of refractory deterioration can be monitored. Accordingly,
criteria for judging the diagnosis can be standardized and efficient
inspections method can be established. In this report, we present a
case study of furnace inspection using drones.
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“Clean Suction” Automatic Bag Opener
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Abstract

Owing to the recent labor shortage, the “Clean Suction Automatic
Bag Opener* developed 27 years ago in collaboration with a phar-
maceutical company, with the goal of achieving ZERO contamina-
tion during the bag opening process, is gaining attention.

Furthermore, we have added the advanced function of opening
various types of powders with one bag opener.

This study introduces the unique functions of this bag opener.
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Fig.6 Cutting surface with the use of ultrasonic vibration
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Examples of using AR and LiDAR to improve design productivity
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Abstract

In plant construction, there is a growing need to improve pro-
ductivity in the design process to meet the challenges posed by
the changing social conditions. To improve the design productiv-
ity, there is a growing movement to accelerate the use of 3D data.

Examples of 3D data include the 3D models and point cloud data.
3D models are the information that expresses the shape of a target
structure in three dimensions, and point cloud data is a set of point data
with three-dimensional coordinates obtained through 3D surveying.

In this presentation, we will introduce examples of our efforts
to improve the design productivity by utilizing 3D data, including
the use of digital tools, such as AR, in order-drawing-based site
checks and LIiDAR scanners.
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Abstract

HOMOGENIZING MIXER MARK I1 is a successor model
of the T.K. HOMOGENIZING MIXER, Japan’s first high-speed
rotary shearing mixer, which has been manufactured and sold
since 1949. The T.K. HOMOGENIZING MIXER was developed
with the advent of emulsion paste for textile printing in the dyeing
industry, and is a representative batch-type emulsifying and dis-
persing machine that has been subsequently used to manufacture
emulsified products and suspension chemicals in various indus-
tries, such as cosmetics, pharmaceuticals, food, and chemicals. It
has become an effective agitator.

HOMOGENIZING MIXER MARK I, combined with the
models equipped with low-speed blades, has become Primix’s
main product that is delivered to major industries, including cos-
metics, pharmaceuticals, food, and chemicals.
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Keyword : High-speed rotary shearing mixer, Emulsification, Atomization,
High viscosity, Cavitation
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Drum can inversion loading device

%}?EE[ Tﬁi NITTA Hirofumi

Akttt
TV RGBS FAYIL—T

Abstract

The drum can inversion loading device is a system designed for
safely handling powders that pose health hazard risks. It automati-
cally inverts and pours the contents of a 200-L drum can into hop-
pers or similar containers in a sealed condition. The device is fully
enclosed, preventing the release of dust and spillage of powder, thus
safeguarding the health of workers. Owing to the proper curvature
of the flexible hose and optimization of powder flow, it enables
a safe and smooth inversion loading. Durable hoses are used to
withstand the wear. The design ensures that the powder does not
mix with the atmosphere during pneumatic conveyance, and it is
also compatible with the drum cans with inner bags and measur-
ing devices. The device is customizable, allowing for design and
fabrication according to specific drum can dimensions and specifi-
cations. As a result, it enhances the safety and efficiency of powder
handling in the industrial sector.
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Keyword : Prevention of health hazards, Dust prevention, Worker safety,
Air-tightness, Rechargeable battery, Electronic component materials
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Fig.2 Schematic diagram of various reaction phenomena and corresponding TG and DTA curves
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Fig.3 Decomposition reaction rate of nickel hydroxide
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Fig.4 Relationship between Fe concentration and heating value due to oxidation
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