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Combustion in a Fluidized Bed Incinerator with Turbocharger
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Abstract

A new type of sewage sludge incinerator that combines a pressurized fluidized bed
combustor and a turbocharger driven by flue gas was proposed. The nitrogen content of
the sewage sludge is considerably higher than that of other solid fuels. Thus NO, and N,O
emissions are anticipated to be high. The objectives of our study were to clarify the effect
of operating pressures on NO, and N,O emissions using a laboratory-scale pressurized
fluidized bed combustor (PFBC), and to compare NO, and N,O emissions in our proposed
combustor and a conventional combustor, which is operated at atmospheric condition, using
a demonstration plant. Additionally, a computational analysis was made for the demon-
stration-scale combustor, and the calculation results were compared with the experimental
results. Fundamental experiments showed that NO, emissions were strongly dependent on
the operating pressure, as has been observed previously for NO, emissions in coal combus-
tion. In contrast, N,O emission was only weakly dependent on the operating pressure but
was strongly dependent on the freeboard temperature. For the demonstration-scale com-
bustor, NO, and N,O emissions in the flue gas under pressurized conditions were less than
half of those observed under atmospheric conditions. In the pressurized combustor, a rapid
increase in temperature was observed, and the position showing the highest temperature
moved toward the bottom of the freeboard. These results indicate that N,O was decomposed
in a high-temperature zone formed locally in the freeboard. The temperature distributions in

the combustor can be predicted quantitatively by computational analysis.
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Fig.1 Schematic diagram of a pressurized fluidized bed combustor
combined with a turbocharger
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Table1 Properties of the sewage sludge used for fundamental combustion tests

K& 78.0

TESHE #B%s 13.9
[wet, wt.%] Eifdpea 18
k5 6.3

C 29.8
. H 40
. N 5.0
ey, wt %] S 1.1
o} 314

EAFERE [Mkg (dry)] 17.10
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Table3 Estimated gas compositions at the inlet of the freeboard
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Fig.4 Relationship between NO, emissions in the flue gas and operating pressure
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Fig.6 Comparison of temperature distributions observed in combustors operated
under atmospheric and pressurized conditions for the demonstration plant scale
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Fig.7 Effect of pressure on temperature distributions in the freeboard
under the adiabatic conditions by calculation
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Fig.8 Effect of heat loss on temperature distributions in the freeboard
under elevated pressure by calculation
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Development of New Fully Automatic Sugar Centrifugal
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Abstract

Fully Automatic Sugar Centrifugal has been widely used in the sugar industry in Japan
and overseas. It is one of the main products of Tsukishima Kikai as it has delivered over 2,000
units so far. To cope with the recent needs generated in domestic and foreign markets, Tsuk-
ishima Kikai began to renew the Sugar Centrifugal in 2008, and the development took two
years for completion. After test run with the actual 1.75 ton/batch type Sugar Centrifugal,
it will be in market from 2010. By keeping good performance of the existing Sugar Cen-
trifugal such as simple and very low trouble ratio, the renewal obtained increased capacity
and much better sanitary-considered design. In addition, a permanent magnet was applied
for up and down motion of parts contacting massecuite, which created a unique mechanism
that enabled less consumable parts and occurrence of metal powder. This mechanism can
be adopted for machine with a capacity of less than 1 ton/batch for the domestic market and

may lead to develop new demands for replacing conventional Sugar Centrifugals.
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Development of para-dichlorobenzene production process with

fixed-bed catalytic reactor
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Fig.13 Effect of zeolite type to para selectivity at fixed-bed chlorination
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The application of Plasma Assisted Deposition (PAD) for ITO

on flexible substrate made of plastic

Abstract

Plasma Assisted Deposition (PAD) is consisted of deposition and plasma source.
Based on the principle, PAD can deposit high performance film on low temperature
with keeping high rate, and also can deposit on plastic substrate, that used to be able
to do only on heatproof material like glass substrate. The same things are said about
ITO , well known as transparent conductive oxide, deposition. So we have deposited
ITO film on flexible substrate made of plastic by PAD, its performance were low

resistivity (< 2.5x10 Q.cm) with high deposition rate (> 7 nm/sec). A roll to roll type

SLHFIEZ PAD system has been developed with its merit for demand of market.
MARUTA Kazuhiko
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Keyword : PAD, pressure gradient type plasma source, ITO, flexible substrate made of plastic, Roll to Roll
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—MEH (Q/sq) 10
IR (nm) 248
RRIEL—b (nm/sec) 8.6
HEAEHT (Q +em) 2.5%10*
LIFEIRE (%) 86.8
FMHLE Ra (nm) 0.94
BRERBR IR AL E%) 3
[60°C, 90%, 240hr]
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Abstract {
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The intentional mislabeling and contamination of agricultural chemicals have surfaced in the food indus- \ Ty
i i is rising i e
try. The consumer’s concern and demand for higher quality of product is rising in recent years. In the man- Sy 2 | ]
ufacturing industry, the safety and quality control of products are important, so strict management of raw . Ihu Y —
T | MEDY AETARS |
materials and prevention of error in operation are necessary to improve value of the product. TSK developed —_— ’ T
bl S | : &m
the “Manufacturing Execution System (TSK-MES)” and provided many systems in response to requests ! N T B A ms Sremae
from the industries it had installed PA plants, such as the food, auto parts, resin compounds and other indus- =
tries. Actual examples of TSK-MES system and trend of market are briefly described in this report. ;\_\_\L 'n_:;h_@:Aﬂ ESL, BRSNS |
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Solvent recovery by the Dual Reflux PSA
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FUJISAWA Yoshinari
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Abstract

In recent years, pressure swing adsorption (PSA) method has been popular for recovery
of volatile organic compounds (VOC) in the vent gas from various process lines in factories.
Traditional stripping PSA with chillers for condensation has been commercialized already.
The author focuses on Dual Reflux PSA method, an innovative concept for VOC recovery,
by making VOC highly concentrated and its recovery in a liquid state. The author describes
the theory of Dual Reflux PSA, comparative analysis with the conventional PSA method
and the test result using the bench scale test apparatus. With the test apparatus, stable opera-
tion with low level emission and high recovery rate of VOC was achieved. This report
introduces the outline of the new solvent recovery system, Dual Reflux PSA of Tsukishima
Kankyo Engineering Ltd. (TSKE).
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Solvent recovery by the Dual Reflux PSA
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it T104-0051 RREFHRXM2-17-15
TEL.03-5560-6511 FAX.03-5560-6591

KRR T104-0051 RREBPRXMH2-17-15
TEL.03-5560-6541 FAX.03-5560-6593

PNE2 T541-0045 KRR XEIEET2-6-6 IEEFHAELIL)
TEL.06-6229-1331 FAX.06-6229-1415

ALIRZ IS T060-0807 tLigmALXAL-£5#E1-1-2(SEILREIL)
TEL.011-726-0510 FAX.011-726-0520

iE3E T980-0014 IUEMHERERXAE1-11-2(SK/INEREN)
TEL.022-227-9267 FAX.022-223-0316

HEXE T231-0015 #iEmhXE_LH4-47 (VZNEREI)
TEL.045-651-7331 FAX.045-664-5086

BHEXE T045-0003 £HEMHAXBERE1-17-29 (L/MEESEIL)
TEL.052-581-2378 FAX.052-581-1624

UN-5-35 T730-0015 L& XIEARET10-10(LB1>7X)
TEL.082-227-3093 FAX.082-223-8771

EEE T810-0062 &M HREFEF2-1-5(KRAREEIL)
TEL.092-741-5736 FAX.092-761-4806

FFKILE T640-8343 MM HRA32(>TEIKH)
TEL.073-427-6085 FAX.073-427-6085

RE M TO01-2131 AR HATHET-5-12

TEL.098-874-5793 FAX.098-874-5793
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XABTU/ATYH—EZX(#&) T104-0052 RR#MBHRRXAE4-8-14

TEL.03-3533-6272 FAX.03-3533-2588
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T272-0127 FEEMIIMIRET-12
TEL.047-397-6111 FAX.047-397-3354
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() T272-0127 TEEIHiER1-12(f) | EEFR)
TEL.047-701-0221 FAX.047-397-6201

XABREIYZT7ULYT ()  T104-0033 RREEBHRXH12-12-15(/XbF1REIL)

TEL.03-6386-3964 FAX.03-3537-8764
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T322-0017 th KR EE:AH T AlI1737-55
TEL.0289-72-0371 FAX.0289-72-0381
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T253-0106 #E/ |2 S EEEBT=1L14058-6 (BEFT)
TEL.0467-72-0862 FAX.0467-72-0863
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MHINEERR (T5)  T272-0127 TEEMIIIHERE1-12

TEL.047-397-6111 FAX.047-397-3354

(HFFR)  T272-0127 FEEM/ITHEEI-12
TEL.047-359-1651 FAX.047-359-1661

(RE7OEX  T272-0011 FTEEMN/IHSEHHET6-4

Bift>4—) TELO047-328-8761 FAX.047-328-8789
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Tsukishima Kikai Co.,Ltd.Jakarta Representative Office

Sequis Plaza 22nd FI.Suite 2203 JI. Jend. Sudirman Kav. 25 Jakaruta Selatan
12920

TEL: +62-21-526-7732/7734 FAX: +62-21-526-7790

TSKN/ 1S EHT

Tsukishima Kikai Co.,Ltd.Hanoi Representative Office(THO)
Unit 202,V-Tower, 649 Kim Ma Street,Ba Dinh District,Hanoi
TEL: +84-4-7669965,7,8 FAX: +84-4-7669969

TSKLNABIEEEHAT

Tsukishima Kikai Co.,Ltd.Mumbai Liaison Office

8,Krishna Kunj 1st floor above HDFC Bank Near Fly over Bhayandar
(W)Thane-401 104

TEL: +91-22-2815-2784 FAX: +91-22-2815-2785
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BBILIZTITIUHR—IL (1)
TSUKISHIMA ENGINEERING SINGAPORE PTE. LTD. K TES>

BBI =7V T<L—27 ()

TSUKISHIMA ENGINEERING MALAYSIA SDN. BHD. K TEM>»
SUITE16, 04-05, 16th Floor, Wisma Mca,

163 Jalan Ampang, 50450 Kuala Lumpur, Malaysia

TEL. +60-3-2162-8679 FAX. +60-3-2162-8377

TSKIZIZTULTBALTUR (#5)

TSK ENGINEERING (THAILAND) CO., LTD. <TET»
United Center Building 14th Floor, Room1404,

323 Silom Road, Bangrak, Bangkok 10500, Thailand
TEL. +66-2-231-1726~30 FAX. +66-2-231-1731

TSKILIZTUTRE (%)

TSK ENGINEERING TAIWAN CO., LTD. KTETA»

6th Floor, No.24, Min Sheng, W.Road, Taipei, Taiwan R.O.C.
TEL. +886-2-2523-6975~6 FAX. +886-2-2521-1429
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