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The photo shows our 63 360m3/h (15 840m3
/hX 4 units) cooling towers for Mae Moh Lignite
Fired Power Plant (150MW X 4units) located in
the northern part of the Kingdom of Thailand.

The cooling towers and main cooling water’
pump facilities for ‘this particular plant have been
completed and are now operated under normal
conditions.
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This paper outlines the new technology and designs to be adopted on Glasteel Reactor
Model 90 which were released on 1st August, 1985.

Main features are:

a) Development of extremly high alkali resistant glass #9000, which also has first-class acid

resistance.

b) New devices are applied to accessories such as agitator, baffle, clamps and gaskets, which
will assure less maintenance and maxmal safety.
¢) Two-piece (shaft and blade) agitator and monitoring system inside the vessel are intro-

duced as option.
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--New type of drive is provided, on which commercial reducers can

be mounted.

--Easy to de-assembly and maintenance, designed compact.
--Non metalic mechanical seals, gland seals and dry seals are available.

--Fixed by flange structure not using baffle holder which has possi-

bility of leakage from coil packings.

--Equipped with drop-prevention rings and cap nuts surface is teated

anti-rust.

--Newly designed fin-baffles are provided and new glass 8100 is

applied.

‘Non-metalic measurement system of temperature and pH.

-“There are four types of standard agitators. They make it possible

to select wide range of agitation requirements with combination
of baffles for optional features cryo-look agitators are available.
New type of bellow type valve is provided as standard flush valve

series.

Gasket cveoreeereeeees Easy-maintenance gaskets have simplified gasket thickness adjustment
4 —; work.
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Fig. 1 Outline of new model
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Light-Weight Tank Container

ETHEREE SR Sl 2@
m N &=

Kaoru Nishimura

ISO provides the maximum weight of the tank containers as 24 000 kgs. Thus, the lighter
the tare weight of the tank container, the greater the payload for the tank container. This
report describes the experimental results on the strength of tank container frames which
have been made lighter by approximately 400 kgs.
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Table 1 Weight comparison of new and old containers
(calculated) (Unit : kg)

iFrame weight ‘ Tank weight ‘ Total weight

New type ‘ 1 410 1790 { 3 200
—O]d type | 1 810 1 790 “""; 3 600
% 2 ¥ WE7XMEH
Table 2 Load tests
T | Loadtk) | Remarks
Stacking test i 54 000 | =24000% 1 8X5xX 141
Lateral racking test i 15 240 !w——
Longitudinal stacking test | 7 620 |
Longitudinal restraint test i 24 000 1777

Note 1) 6 stacks. Safety factory 1.8

5E1
Photo.1 Light-weight tank container
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Table 4 Measured seresses in stacking test
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fitting

7
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7

™
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Longitudinal

Location of load (a) 25  Location of load (b) Location of load (c¢) Location of load (d)
\ Unit:kg/mm?2
~Jocation 1 oion of load (a) “Location 1 ation of load () Location of load (c) Location of load (d)
Load Porner| Seevot I'ofeommes | Load oot | Sentor |Ié’f‘" e | o bormey| Sorvot [Tor s | of borney| Senvot [ eornes”
(kg) post corner post‘ post : (kg) post __lecorner post! post post  lecorner post! post post leorner posti  post
0 0 o | o |
18000 | —5.1|—46|-60  ° 0 0 0 0 0 0 0 0 0
v :
36000 | —11.3 | — 92| —12.8 | l
v N
54 000 —16.2 | —13.2 | —18.9 54 000 | —13.5| —12.7 | —23.2| —15.6 | —12.5 | —19.6 | —19.0 | —13.0 | —18.6
0 0.1/ — 0.1 { 0 |
]
— T J |
54000 | —17.2 | —12.7 | —19.2
B 0 |—o01|—o01 0.1 0.1 0.1 0.4 0 0
0 o | o 0
Vol. 29 No. 38 (1986/8) g 7y P —HH 9



85 B BFAETy*v SHBRHETIHE

Table 5 Measured stresses in lateral racking test

Unit : kg/mm?2
\ Location 4 Racking (push) Racking (pull)
Corner Topend | Bottom Comer | Top end Bottom
Load (kg) \I post rail end rail Brace post rail end rail Brace
0 0 0 ! 0 0 0 0 0 0
15 240 - 13 —12.1 I — 3.6 14.0 — 0.1 7.7 0.8 —14.9
i
0 0 0 ' 0 0 0 0 0 0
B bR EFTERZy X 7 RRAREGIE
Table 6 Measured stresses in longitudinal stacking test Unit: kg/mm?
% Stacking (pushing) Stacking (pull)
load Corner Top end Bottom Corner Top end | Bottom
kg post rail end rail Brace post rail end rail Brace
(l) 0 0 0 [ 4] 0 0 0
J
7(]320 1.9 — 8.4 — 0.5 — 3.8 — 1.8 7.4 — 0.6 — 4.4
y
0 0 0 - 0.1 0 0 0 0.4 0
B 7 X EFTAEREBRAERIE
Table 7 Measured stresses in longitadinal restraint test Unit : kg/mm?
Location Restraint (push) Restraint (pull)
Load (kg Comer post ‘ Bott;:‘ﬁ end Corner post ‘ BOti‘;’ﬁ end
(]) 0 l 0 0 i 0
{
24 000 5.1 — 9.5 — 5.0 9.1
|
{
0 0.2 ‘ 0 — 0.1 — 0.2
B 8 K WEELQIRTIHER
Unit : mm

Table 8 Distortion of members in stacking test

Location of load (@) Location of load (b) Location of load (c) Location of load (@
Change | Distortion of |Change | Distortion of |Change | Distortion of |Change | Distortion of
in corner| corner post in corner,  comner post in comer| corner post in comer{  corner post
post Longi- post Longi- post Longi- post | Longi-
Load length | tudinal ‘ Lateral length | tudinal Lateral length | tudinal Lateral length | tudinal Lateral
0 0 l 0 0 0 0 0 0 0 0 0 0
54 000 kg — 2.0 08' — 15|+ 0.4]— 23] —20)+ 075 — 215 — 20| - 1.4 — 3.45
0 0 +O351——015 0 + 01| —0.1 0 — 0.15) -+ 0.1 0 0 0
10 R 7y T R Vol. 29 No. 8 (1986/3)



Tank container <———————

Additional load <—

Watar <————

Cormner fitting

Total weight
24 000kg

(Max. gross
weight of tank
container)

Load
55 000 kg

Impacted
—_

Accelerometer

Rail car
tare weight 15 000kg

%4 AAR-600 FESEREEX
Fig. 4 Outline of AAR-600 impact test.

B9 R HMFE7yxv IHBEHEY

Table 9 Distortion of members in lateral racking test

[ Rail

Rail car
tare weight
15000kg

Indicator of accelerometer

Push Pull
Differences of diagonal Sum of Differences of diagonal Sum of
lengthes differences of lengthes differences of

diagonal diagonal
4L, AL2 lengthes 4L, AL lengthes

0 0 - 0 0 —

— 4.0 + 4.5 9.5 + 5.5 — 4.5 10.0
— 0.5 0 0.5 + 0.5 0 0.5

1. 3. 4 EFFHARHER
BARIGHIETHCREEL, BHNRERS TS b,
FrAERRIGT
fo 1_5{1_0_?)(/1/2)2}1: ~91.6 kg/mm?

—9.5 kg/mm?2[ FAkFE4 5 H1<21.6kg/mm2[FFAE
Frrewall
1. 4 #55®
BEzvy7FIo7v— a2 %BRNBATX + LA—DR
BREE CHRESREXITY, 7 v— 2BETRET L ERE
RMEARCE T, BERHE AL, BARATRRIC
EHITIRMEEE LTS,
2. &H OB H R
2.1 AAR-600
KREDOFELH D 4 Th % (Association of Ameri-
can Railroads D) RNED R 7avr7FOHFEELL

10 8 EFREHBSMEY

Table10 Distortion of members in longitudinal restraint test

Unit : mm
\ Push Pull
Load (kg)
(l) 0 0
- 4
24 000 — 2.0 2.5
L |
{
0 0 0

TAAR-600% %, FOHRICEERRCEZTHERD
D, NN DO LROBEF Y 727+ HZDAAR
-600 DERFABRDOFIH L & oWT FHERR 2R /-
f:"_o'
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Acceleration

Electlomagnetic

pick - up - oscillograph
: Dynamic

5K Acceleration ! strain_gauge ]

FHllzET 2 v 7 HK pick -up H Recorder
Fig. 5 '

Block di f . ' 50m cable

! ock diagram o Tank container «———!

mnstrument.
). 2 FHEIAROGE Ch2[ ~» Yx3612] A=0.007199 B=11.5

By rayvFroRBEENEA4000kgi /D k5 ICF
Y7avFFkEBREL, LI EOMANCERE R
DTV~ NV EDRELEED, b5 —B0REXRLV
Vv LEERAEL, @i AEOERDOMAN24000keic /i b
LAy SECEE S, MEESTE XY 73y 77D
FHOa2—F~ 7 AF Y FTECWY DT 5, F¥F7avr7F
EEAA-BERT0 000 kgD WED BSE L INFEERT 2 5G I
ExRT X5 ol CHEEIED, FOBREA Y/ vT

FBEELRREEN N LR ERTHERT 5, (B4
&)
2. 3 FHASBRELUT—2—

SHRIERED 7 a v 7R R E D BT RT,
TEE a R L D EHINS,

@ :%“—_xm()()[(;] ..................... (1)

z: BERFEA v e OfggkM [mm]

A IEEY Y 77 v 7RIEME [G/1x10-6]

B: w4 v v KERRRE M [mm/1000 x 10-6]
ey vy —

Ch.1 [fmEEpest Yx36107 A=0.007418 B=135

CNHOHEE(LDRCRAT S L TRROKXNE %,

«Chy = ZX00TAIBXI00 556, G1...(2)
aChy = X 000X 06965 [G7-(3)

RER A v ORFEOEEZ(2)RXB LVU(3)R0z 0
RAT % & TRMEELE BN,

1 @ E| 2 @ E

Chy 4.1G
Chs 2.8G

7.4G
7.2G

FERBHERRBREA Y 7 a2 v FFIRIRREIZZRD b

"37‘:0

& El 63
BEvv—nBr WL, 2vr7av7F+ ODHELK
400kg IE(LR h BREBHBE Lz,
S DITINBEBPEE D N~ It X B AT 7
BEr oOWTeERoRE ¥ EDHXEYROm LT\
W

12 TR 7 v ¥ 7 -
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Application of Semi-automatic Arc Welding Method for Pressure Vessels

IETHERE 51 EE WER

B L M %
Kazuyoshi Watanabe

This paper describes the application of semi-automatic arc welding method using
flux-cored wire for manufacture of pressure vessels, which is one of semi-

automatic arc welding methods.

EhEE BT 5 L CHREBERTARTEAH, Bixd
HBEFED B, FHET7 - 7BEDO—DTHB7 Ty
PAADTAX — BT Ty 7RA27 — F7 — VERE
DU TOBBEONTENT S,

F Z » &

WA CIIREMC 7 X7 A = F LSS, R7v v
258, 77y Vil i3 200 aEeBEs BvWic K&
B, BEAESIER OBBELEELTWDA, Ihibo
13EAEN—REE D BERBEDODENIRETH D, Thbd
DEERBEOENRBROMER LURE X ERTSHET,
BEERIGEECEE TS, 20DICWANAinlEeE
HEEOBREMEASEIN, BAREELTETCWS, £
LTHREFHNOB L ST, 2~F~-15b0RBR, BRE
TR L, LD EDSTHOEEED S SE OBREN
BLERINTETCN 5,

Fhe—F, FANVY v 7% LR EBRERN 2o
%, BEFEOEENR LD DITHEER{LIAKREL k-
T &,

DX HARERTIGUAEEL LT, &I, FEE7 ~
IBBEDO—DTHAHNRAY —VF7 — 7 RENBDEA BT
Tk, BEEESTFCREET -7 BB RE - TR-
T, FOFERERZEERCLF LT3, F1RCELEDE
NTD7 79 7RAD I A ~DEEEHEEBEYRT. &
T, RELHOBEEN+%EL, §5E, SRl
KHTHLDNEHT7 -~ 7B, L{R7F97R27 ~
F7 — 7 BEOEIRBEENDOEA I OWTHERR S
1T 5 72D CHETBN T 5,
1. BEOFERWN

BB, FORITFECI > CFRE (=27 W)
TEBEE (k34 -reFy 7)), HEEE (F—-t<
F 9 7)) DEDCHT B, BEFEOEETHTB &,
E1ROLHEHEIND,
1. 1 EEEHFORE

ZZTE Y EEMTF LRE2HERKT, HoEFH#HT,
REBEORAMETHHN, TNDEREBRETLDY I~
~ Y F7 - 7BBEC X 2RNEOBEN—RITHEWSN

Jacket shell-sealer

circumferential joint

Jacket shell

longitudinal joint

Jacket shell-bottom
circumferential joint

o 15 /
~
B L
g | Shell-top head
v, i circumferential joint
g 10 Shell longitudinal joint
g L
] |
3 L
f,' - : Shell-bottom head
= | i circumferential joint
E s
< 7 /

51 55 56 57 58 30

Year
FE1H 7997R2AA074% (R®
AR OAERHRE (H

Fig. 1 Production amount of flux-cored

wire

Glasteel vessel  Stainless steel vessel

%2 EIRBREEMRTF

Fig. 2 Main seams of pressure vessel
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Table 1 Welding methods

. __Manual arc
— Arc welding welding
I— Fuel gas welding (FGW)
— Fusion welding —{— Electron beam welding (EBW)

[~ Plasma-arc welding (PAW)
Electroslag welding (ESW)

Gas pressure welding

1

‘Welding processes —

Cold pressure welding
— Resistance welding
— Forge welding

| Pressure welding —~ Friction welding

I

Explosion welding

I

Ultrasonic welding

Hard solder brazing

— Brazing

Soft solder brazing

Contact tip Wire
\ ] Molten pool
{ A Flux Slag

Wire—|

Shielded metal-arc welding (SMAW)
*Il; Gas tungsten-arc welding (GTAW)

— Spot welding

t— Seam welding
— Upset welding
I— Flash -butt welding
— Butt seam welding

COz2 gas shielded arc welding
Metal active gas arc welding

Arc spot welding Semi-automatic gas tangsten-arc welding
Ga¢ metal-arc welding (GMAW)

Solid wire

Semi-automatic
arc welding

Flux-cored arc welding (FCAW)
Flux-cored wire

Self shielded arc welding

L~ Automatic arc welding — Submerged arc welding (SAW)

I— Projection welding

Flux hopper - il

=

l 2

§Base metal
N2

Carriage “

Glasteel vessel Stainless steel vessel

EIR vrv~—I V7~ 7k
Fig. 3 Submerged arc welding

TWb,

BT~V F7 -7 BELIEIRTED FEYRT
B, A MRICENNAY A —FeE B & o7 —
7 RFEEXE, CNCEENCHEEINDEROBA (7
Ty 7 R) CHREREZEETE, #TLTWL HEERE
BThb, OV 7~V F7 — 7BBIKEMRCTHLE
N3, BERENKE L, RERNMA KRBT, B
EOEWRERENEDNDDT, SETHXOERETIX
BLELAWSBNTWAEHETH B,

UL, 79y FHlOESTHRABERT cHE (&4
) HOBBECES, v 7r<— I F7 - 7BRETIZERD
BRI TEMEIELCELRTLEY, 77y Fifllose
HEEHEOBERIERTELVWDOTRY b TnWa
W TDRDI Ty FERMAEOCEER, WE7 — 78EN
AWHBNTWAEDREE Th b,

1. 2 /7 XNVER, ABS TEDEE

EHRBICREERELSIE, WANARY A XD/ X
NVEE, EAET SERM LT AT SR TS,

B4 7 AVEBBHEX
Fig. 4 Nozzle necks

CNBWMAEBEDORENL, FO BEREC BED EEM
5, WE7 —~ 7BERSLHAWBNTWD, 7~ 78HED
FRTRS —REGICHWNSNTWAFETH B, B2FE T
BARR / A NVEEOEEN %R

L HAA—EBD BEIALTIX, RB VA7 — 7 B,
MAGHEERCMI GBREL o B 7 — 7L R
INTENBR, YV FrAY—EBEDOY - FAEOE
X2, Fi, XEMEEOEI NS, EHEBR~OBEMAX
S ENTWI - e DRRIRTH B, ESHCEEEH 7
— JBBOFREARTN, ¥—VFTRALRBRT X% B
BDUEDERBI AT — 7EEL W, NEETFR (£F~
FHR) BEWTRF v VAR ERERUNOEE LT
PEBAEMIGHEELW-TWD, FA-MAGHEEIX D
HARSEBIMED BT R (T 774 THR) REXI
HDTC—RRICIE, TVITYHTRERBIT R EDBEN A
HFEWCITHBET, Xy RORENRBI A7 — 71
BLHEL, PRVONEETHB,

14 M7 7 v ¥ 7~
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Photo.1 Cross section of flux-cored wire

Feed motor

Power
source

g

+ 70°
f=3 far]
= NS
- —\\(WI__

WL. E S = i
2 16—
Welding bevel detail

Shield gas

Material : SUS 304 + SM41B

Arc 500
1, %

BE6E 79y FflisAIE—2

Base metal

Fig. 6 Clad steel test pieces

85 NEHB) 7 — 7 BEE

Fig. 5 Semi-automatic arc welding

2. 759 ARAFP— K7 —UFEOEAN
HEinb¥E87 ~ 7BEFERLLTY Yy FY A v —
CEBEDE, FAXY—DRTT Ty 7 A ANIT T v
PAADDY AN —DZRBENRD 7y, 7T v 7ZAAD
TAX—Z A X~ T T v 7 ABEHRAALTHDEZ
Enb, VAN —FENKL, FFOHEEIWEOLELD
T, EAREBRCIERY FRAIATW D 5T,

Ll, BEER->THEBOY A X —REfgEIh, F0O
HEEE, FoBmENEERTEIN, &R BRERT
HLFRHEND LI otco ELTS TR 7y 7 AA
Ny AXY—~ &YYo FyAY Bl ERERINTEY, %
P AT Y VAEARAD T T FAAD T A& — L EEEIRTE X
NHLH -7

B2 X 77y VEIARSERE

Lk CIRERBNcL 5, 77 FEAERE Oy
7759747 JANVER, SNBT SEOBBEIIHE
T~ JBRENRERTH 57208, INOHOEHEEEE 2T,
WRENENRKREL, FLTCY~ FAE, ©~ FiBRo X
TF39 P AN VAN —, DEVTI STy I/ RAT —F7 ~
TEBENDEREY N 5 1o

Ik, BE1WE7 79 7 AAD VA Y —OWEEHAL
7obDTH B
2.1 V3 v KEA~DEH

TR L DR 7 5 5 FHZEASEHTFILONEHI,
SETCHE7 — /BERZBRA L CWend, ZOBRERER
DHELANDBRL, N9 77 F 9T 4 ¥ ITENT Ty 7R
a7~ F7~ 788 (7Y VA OBRET- .

FRIF—XXEORICRTSUS 304 775 v PR H
WCITiR o700 B2RECEBEFER L O F0BERELR
Fo

Table 2 Welding data for clad steel (SUS304+-SM41B)
i . Welding Welding Welding
Pass Welding processes E:rlalgé gna?;aél) current voltage speed Welding procedure
i ‘ A) V) (mm/min)
1 | Shielded metal arc welding L B-26 280~300 31 | 150
2
DW-309L 230~250 34~35 280
3 Flux-cored arc welding
4 (FCAW)
—_— DW-308L 240~260 34~35 260
5
6 . 700
Swm%“amW*%iw)hﬂu%xusassm~mo 34
7 400

Vol. 29 No. 8 (1986/8)
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Table 3 Results of welded joint test (Clad steel)

T Tensile test Bend test
‘est : Radiographic
;;Ie:e S(ﬁf:éﬁﬁg; Sectional area Load Tensile strength| Location of Face bend Root bend examination
' (mm) (om) () (eg/mm?) fracture 2TR x 180°
1 18.2x25.0 } 455.0 1 23600 51.9 Base metal Good Good JIS Code Gr.1
2 | 18.6x25.0 | 4650 | 2380 51.2 ’ ’ ’ Good
Chemical composition analysis (EPMA) 95 Depth (mm) Cr Mn Fe Ni
0 19.84 1.74 67. 38 10. 07
Deposit 0.5 1947 1.87 67.27 9.60
Clad metal - o 5
3 229 10 | 1888 1.90 67.78 10.52
\ NI
i 1.5 19.27 1.76 68. 12 9.46
Base metal 2.0 19. 39 1.65 67.82 9.83
3.0 17.70 1.64 68. 88 10. 70
4 R BFEEIR
Table 4 Corrosion test
1) 308L
Huey Test (659 HNOj Corrosion test) (IPM) ] Intergranular corrosion test (Strauss: HeSO4 « CuSOy test)
As weld 0. 00059 1 PWHTC AC i Bend test: No defect
° 2 .
PWHT (650°Cx 2 HrA. C) 0.00093 | G0Cx2H A.C ,
s (1050°Cx0.5Hr W. Q) 0. 00044 | !
2) 316L
5% HeSO4 Corrosion test (g/m2h) \ Intergranular corrosion test (Strauss: HeSO4 ¢ CuSOy test)
As weld 5.8 i PWHTC A Bend test: No defect
H Q 2 .
PWHT (1050%0.5Hr W. Q) 5.6 | G0CHr A.O

HBRIERER, B EERRB LNy 77707
¥ IO CERD DFTICDONWTIT, ZOMRXEIRIT
R7o

MIGHEELHETDE, AT 71X~ FEEED 2,
ZOHIBEMES XARMEREN R <, BEEMRER L Oz 0RHER
ELRWERE SR, EBROBET7 - 7BBELOTH
BBETBE, 75y 7227~ ¥7 — 7BRETIIY~%
DITHEREERTE, TOMREL EHRSREWETM ST
BEid NS I NIz, e, BESBEROHAERBRER
EEARICRT,

2.2 T5R5A4A= v TBB/ANOER

TR 4=y JEEB~OBEBTY->TIX, 7F9 7R
a7~ ¥F7— 7RBOBRERILBAADI L, FF7RE
BEeBLD /7R 4=y FERDWNTHORETZ ML T
B BERD Do

BERCOWTUL, —BERMCTREET - 7BREORT
TA L~ XCEENRTE, A7 ¥ VvAHEFREDOTEEIR

NRRAENS,

Fe S TRTA =Y IEREOWTIR, 77 R EEKEEE
HOBEIEDOEL XL > T 7 7y IMEEL, 77 ANBMN
BiaWBEnh b

BTRIZZ 72 LEMOBMIRME Th 5, BEMEO
L CEBRIR 7 7 v 7 RITIIEEERCHRENY BT
7D, WAWARRMAREESTLRNETN T DA,
INONRELSBEROFERBIABE (BET) 3¢, 5TH
D To—T1 FCEERISHMNAE D, 799 7 uBFEER
¥b,

INBHEECIERNWI EEHERTHIILEEDT, 7
T 7 RA7 ~F7 — JBEBCLHEEEHRFHICONT
DBEERR & FMEEREERE L 720

BEHEBRRII S 7R 74 = JEHFRIN D HR2EAR
EF{LEERTDHIILTHY, BEMBSERI I 7 x54=
¥ Ia 77 ROEALBEE THEL CHIEBRTCRT B 7
Ty VDREDEEYF =9 73THZET, WINGEH

16 W7 7y FI —HEEH
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Table 5 Results of preliminary welded joint test (Carbon steel & Stainless steel)

Tensile test Bend test
Test piece %‘Iﬁf;‘,ﬁ??,ns Seg;ic;nal Load ;l;f::élti Location | Face bend | Root bend iijﬁi:g};:
(mm) (ram) & | (eg/mmz) | Of fractare 2TR x180°
Carbon steel to carbon 15 49 19,09 852.9 18020 510 | Base metal |  Good Good
gﬁc‘fl"’“ steel to stainless )3 61519 08 355.0 18030 50.7 ” y y Jéil@GiZ i
Stainless steel to stainlessjg 96 19,05 3669 23300 63.5 | Weld metal y ”

BIUOBBELEDBWNEFHDEL, KNIV CL) 7R
B RERISHINFEEL, 74 -V FCOFERFORM
BEDZ(L, BERETDO T T IR L BREET AT
D ETHRRTH 5o
BE2IAHEFROBRER TH D, BEZE230°CH
LT 99 7ORENEBINDD, BESCBLIZHD
T, BEDI/ SR A=y 7 L ASEOMEELXRL T
Whe

F 7= BHINEERBRIC DWW T $250°C A5 600°C % T50°C
HfE CREPICAN 1 REHER, AEZT74 779 7AT X
FEIT oA, £ETEDNT Y T v 7 DFREIZFED LN
Do fzo
2. 3 FEETERTTHEAR
EHBERETH LU WBEFE4EMAT 585412, BRIC
EOWCHEERTHEOESRERAEHEL T, BUXHET
BILENRD B,

FODDTHRERE LT

1) BSR+EAOE & ME

2) AF Y UVRHl+ R T v v AEDREHE

3) i+ =7 v VRO EMESEHRT
OZBEICOWT, 79927227~ F7 ~ 78BEEYB
WTHHEL 7o
BEIZENFNOMFRO~ 7 v BEER L OMEK 7
REE%R T

B 5 RIIERARERO—HlE R,
CRBDFERIY, 7Ty 7227~ F7 ~ 7EBIIR
s LORTFryrva@ed, FREX AL ZLO02K
¢, EWMBAFHTEDHLDTh D,
3. FEERILIHBABRO=ERLFET
ENEBOBWEC RS NTIXFDIIREA ML HBOER
CEDE, FEPHETECOWTHRRLS 5, BRER
Tk, A4 7 -BLOCENRRBRREHEALORIE—E,
EHENERNS D, FBEN AEFEORER R
ZHAND OBES AZLEOBRERDD, BLAENRID
TODERTRE I TWA, BEFERILOWTLINS
OFANC X b, SREBRCEAT L, BEIEILDWNT
DEAMABIS - TLETH B,

BOEL 79 7227~ F7 — 7BEBERORE L
BEFEOHEEH RT,

Steel

1
'
I
I
I
1
1
1
'
'
'
'
'
'
1
'
'
!

o (TSP PRI Y

To T
BT HE 77 2EEMOBEHETR

Fig. 7 Thermal expansion curve of glass and steel

v —=(C)

B HE 2 FEESBRsAE—-x
Photo.2 Thermal shock test specimens

4. 7590237 —F7— A EOBMM
SETRT7 I 9 7227~ FREBOTHERES®ELT
FORBABRNTE LN, T IRFOBREFEDEBEERD
WTEED D,
1) BHEROBENAIETD 5,
BT - IBREBELERL, 7797227~ F7 78
BRIREEE T BESR AN EEEORERA LXK
nNa, FETRCFO—FERT,
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Carbon steel to carbon steel

\\\\\\\

Carbon steel to stainless steel

Stainles steel to stainless steel

Welded joint

Deposit metal

Bond line

V4

(Carbon steel
side)

BHE3 799y 7227 - FRRCIZFRE< I/ vBE 70
Photo.3 Photomacrographs & photomicrographs of cross sections of welded joints by flux cored arc welding
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EERT . CORMEARENRY W, SERYBECEK
WTHRTHEBERL {hoTnb,

4) X5 7 OFBEES I W,

WET7 —~ IRBEL R LEBE, —BROEIESRCEH
ENDEET ~ 7BEBIEAERNE L, IS
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Table 6 Combination of qualified welding procedure (P.V, 1IHPG)

shield|
NI

Ar-COq

Welded joint (combination
of base metal)

Combination of welding processes

wire >\

1 Clad steel to clad steel

Flux-cored arc welding (FCAW)
Flux-cored arc welding+Submerged arc
welding (FCAW-+SAW)

solid wire % % 2

Carbon steel to Carbon steel

Flux-cored arc welding (FCAW)

3 Stainless steel to stainless

Flux-cored arc welding (FCAW)

Flux-cored arc welding+Submerged arc
welding (FCAW+SAW)

Gas tungsten arc welding+Flux-cored
arc welding (GTAW+FCAW)
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8 BIABARTL Stainless overlay to carbon .
Fig. 8 Shape of penetration 5 steel Flux-cored arc welding (FCAW)
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Table 7 Deposition efficiency & deposition rate
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NOTE 1) Based on shielded metal arc welding

cost set at 100 %
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Fig. 9 Comparison of cost for welding processes
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Glass Steel Shell and Tube Heat Exchangers

LTSRS Sl MEBERR

IE
Tadashi Enomoto

This paper describes our newly developed “Glass steel shell and tube heat
exchanger” which has good thermal efficiency and compact construction.
It is expected that this glass steel shell and tube heat exchanger will be
helpful for our customers as the attachment of the reactor.
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Table 1 Standard size

Area of heating surface
Type External area Internal area D £ a L dA dB dp XN
of steel tube of steel tube
H 5 5. 13m? 4,1 m2 300A 2,000 355 2726 80A 50A 25A X24
H 10 10.7 m? 8.5 m?2 400A 2,000 470 2956 125A 80A 25A X50
H 20 21.3 m? 17.0 m? 450A 3, 500 500 4516 125A 80A 25A X 57
H 30 32.9 m? 26.3 m? 550A 3, 500 530 4576 150A 100A 25A X 88
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Automatic Enameling Line for Glassed Steel Accessories

LTREER LEEEfIR
Mm@ %
Hiromi Wada

HRIBAFEA
Iy V5 &

]
Takashi Hirooka

A factory-automation (FA) line for enameling process, which is a conveyer system for
spraying, drying, firing, cooling and inspection of glassed steel accessories, has been in-

stalled in our Kobe plant.

The conveyer line and enameling processes are controlled by line controller by the use

of micro-computer as a central unit.

Data available to line control and production management from line controller are reported
also to the central production control system through personal computer in foreman house.
The software of this automatic line has originally been developed by Shinko-Pfaudler
while the standard hardware consists of products by well-known manufactures.

We intend to develop this system further to other factory line by making some modifi-

cations.
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Fig. 6 Software system of line controller
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(BCF)] [ZDWVT (z01) sgrmma)

Aerobic Filter Process ''Bio Contact Filter (BCF)” (part 1)

EEEERT HRER=E
B g B/ -
Shinichi Nonaka
b £ B 4

Katsutoshi Yamamoto

Removal of wastewater organic pollutants by biological degradation is considered to be a

most cost effective method.

Recently, high rate fixed-film systems have been developed in an attempt to take advan-

tage of microorganism removal capability and to reduce reactor volume.

This paper describes the structure, characteristics of the aerobic biological filter which has

been developad by Shinko-Pfaudler and the results of the wastewater treatment application.
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Fig. 11 Flow chart of the pilot plant test
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Table 3 Test results of domestic waste water using pilot plant

--------------------------------------------- ! I I I v
_ | BOD load kg/m3+d | 0.61~1.54(1.08) | 0.89~2.52(1.45) 1.89~3.35(2.62) | 2.16~4.91(3. 45)
é Hydraulic loading nyﬂii 0.83 0.83 1.25 1.25
E &mmmmwmv‘NmmymD 18.2~25.8(20.4) | 28 ~4178(36.2) | 20.7~33.1 (25) 9A~Hﬂm5*
Water temperature °Cv 23.2~26 19.2~22.5 25~29. 1 21.5
) Influent mg/¢ 6L 1~154(107.4) | 97.4~252 (172) 150 ~223 187) | 216 ~327 (254
T-BOD Effluent mg/? 5.4~17.9(11.9) 11.5~30.2 (20 11.8~21 (16.7) 15.9~33.7(24.5) )
9% Removal | 70.7~96.5(68.1) | 88 ~89 (83.4) | 90 ~946(OL1) | 84 4~92.7(90.4)
Influent mg/e _741.4ﬂv55.1<47.1) 48 ~80.9(64.7) 68.2~75 (71.9) | 92.4~162 (117
S-BOD | Effluent mg/¢ | 4.46~11.4(8.54) | 10.2~22.4(15.8) | 9.7~15.6 (12 O | 11.2~23.408.7)
9% Removal 72.5~91.9(81.5) | 72.3~78.7(75.6) | 78.7~86.4(82.8) | 74.7~88.4 (84)
£ i Influent mg/f | 43.3~92.4(67.9) | 62.5~144.3(102) | 90.3~129 (110) | 125 ~184 (146)
? T-COD | Effluent &g% 13.5~21.2(18.2) 16 ~32 (3.9 16.6~25. 1211 | 10.8~35 (27.1)
ﬁ 9% Removal o 55. 2~85. 4(72. 1) 74, 4~78 (77.2) 729~850é58)3.721~856@L4)
o IEMmt. mg/¢ “534@5®&® 33.7~47.1(41. 3)  38.8~45.6(43.8 | 50 4&36&@
S-COD Effluent mg/¢ 12.7~18.8(15.3) 15A2ﬁ;é5.8(20.0) 14. 9~20. 4(17.5) 16 ~26.6(22. 6)
9% Removal 45 ~64.2(4.5) | 45.3~55.9(516) | 54.9~66.7(60.0) | 46.8~68.6(59.8)
| nfluent mg/ | 40 ~198 (82.7) | 125 ~282 (180) | 156 ~208 (212) | 230 ~530 (388)
SS Effluent mg/¢ Q4~6@(4D”7 2.8~15 (7.5 6 ~24 (14.3) 14 ~24.5(19.7)
94 Removal 83 ~99.8(92.2) 9mwﬁ@w 87.2~96.2(93.3) | 91.1~97.4(94.2)

58.4%, 71.8%, 81.4%, 85.2% Ték b, ZDIERMNB R
T4 EWBEEED, FHREBEEIERICERA I T
HZEHERLTWD,

3. 8 AEEHOVEKANDOEE
#HEBODAM25kg/m3-d, L V25im/ho{ETod
EHOKMBE 7 X Pk WT, KEFEIC X 5BODARE
BONEKANDEEAFE L R E2EIRCRT, BO
D& 12 1.55 ~ 3.42 kg/m3.d OEFHTEE) L T 5 240
Hkiz BOD12~15mg/g, S S7.5~13mg/¢ D& T%
ELTED, COBREOAREENE, AHEKE~ZELKR
WEE X%,

3. 9 WEKHHIFROIKEM

HFERK R O BERE ATk O QB 7 2 T s B EERE
HIEROTEEME 7 2 + R Y BI0RICR T S VaolkdiE
Bk C18%, HUETAREK TI12% TH Y, SV IR ENF
N, 91, 53Th - oo HHEFAIRKOE AL, FRPOR
EEHEOPELD - T, BRI NDHERO 7 v v 78RN
FEHICARE o> TkD, WEENRL, HCHEE
BN TIN5,
4. 7R PETEH

4. 1 ZEFHKMEARAOD9 TSV EFTRB

EIEPK AN HE LT 8 ELANDTH £TH3 7 A
MEHAHNOAM LREHERANTT 2 21T -7,

4. 1.1 7 X MEE&E

7 2 FEER, ImUx dmH o gHREAHBME T, 1 A
1%, R 4~Tmm OEHERRIAS® 2m X THREL
TWwh, ZOERBR, BELEYEHCELZLND LD,
V=AW SHBERE S TN h, EEOT R
—F %~ FEBNMRICKT,

4. 1. 2 7R FHE

BOKICE, REHEOEKEERA L. ZOFKTILS
BOSSHREENTEY, BWNEE20F T Ik EmER
BEHEAZE T2, HEESEEL L - Iofc®d, BRI
13204 » Y2 SO TTE R 2 )~ THAS SEEREL
TIHAZ T,

WL R A<~ X D EHWRfasfiph (Rarph) LKAk
FREINC X B EE (BRI o A& BIL D fT- T
o INHOUMBETHRIZIEIRCRT LI, R¥dhiise
TR T, 1~2E/BOFRETH Y, PEBEIETIRE
)T 5 T3~/ XFBEY A 7 v & L, PRI SEE S FE
EA B2 IR RCB(T T 5 v — Y R el - Tnd,

7 X MIEBEE LT, EWBRERMOREBRY FE
FHABERCHLS00mg/ L 5B4B AL, BOD &M
3kg/m3.d CHIZEEEA 1 HEAT - 2%, BODEM, X
SRESEY FNFNE 2 CHRERA T X P &FEH L1z,
4. 1. 3 xR

BI%EAR L Y 5HET BOD K*£#E90%, SS kX
7. 4% CEL, BT LD Th o700 BIRIL,FHBOD
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B4R BRKOIT AR — 7 2 LR
Table 4 Test results of food processing waste water using column scale test plant
e No dilution i Ten times dilution
........... e I I ' I’ i I 0’
« | BOD load kg/m3+d 6 2.5 4.9 2.6 6,75
[ N _ —
£ | Hydraulic loading m/h 0. 032 0. 032 0.31 0.19 0.52
Q:a Water temperature °C 28.5 28 28.5 28 28
~; i Influent mg/¢ 5 515 2 328 466 398 377
' T-BOD | Effluent mg/¢ 997 85.5 96.9 27.6 77.1
‘ % Removal 81.9 96. 3 79.2 93.1 79.5
| Influent mg/¢ 5 306 2 287 418 318 367
S-BOD Effluent mg/¢ 577 35.9 52.0 12.9 53. 1
% Removal % 89.1 98.4 87.6 95.9 85.5
4 } Tnfluent mg/¢ | 1 755 878 164 124 162
? - T-COD Effluent mg/¢ 610 197 93.6 55. 2 68.1
e 9% Removal 65. 2 77.5 42.9 55.5 58.0
} Influent mg/& 1 575 700 138 109 138
S-COD | Effluent mg/¢ 452 166 57.0 42.4 53.9
‘ | % Removal 71.3 76.3 58.7 61.2 61.0
| Influent meg/e 811 422 92 43 57
SS | Effluent mg/¢ 256 63 70 41 42.5
| | 9% Removal 68. 4 8.1 23.1 47 2.5
B 1.08, 1.45, 2.62, 3. 45 kg/m3-d o 4> HEL Influent
HToNBERERLTWA, CNHDOAEMRECKT S
ik T-BOD/SS Tz #hvxh 11.9mg/e/4.1 ~
mg/¢, 20 mg/¢/7.5mg/¢, 16.7mg/¢/14.3mg/e, 24.5mg
/8/19.7Tmg/e ThH Y, BAFMAELIRDITE ABEKELE
EBERE Hotze LALEBER TRBE, FRFEN F =
88.1%/92.2%, 88.4%/96.4%, 91.1%/93.3%, 90.4%
/94.2% L EWERERELRLTEY, IhBHOAEFEFT & ]
IRBEMBEIC K& AL RONAA o Toe ARITED SHEE Effluent ’
X, MiA S S ARMNKEWENL 2 [E/ BLETH - 7225, =
BEIZ1IE/BAEYSTH - o %’
4. 2 BERHKUEBAZLTZ b =
BREPEKERRE UT, SEEOHMUEIKOERR g
HAEBAEY N & L, ERE 47 L7 X #FEH L g
fCo
4. 2.1 72+ EE
B12RiZr 7 17 2 P BEO MBNEY 7T, ¥ 7 Ak
PVCHIT, #9rodiicid 4~7 mm £ LIEKRYL
E%%ﬁ I_/ T 5 o
4, 2. 2 7 RVHE
2RO A F R FEIICE Y, BOD#5000 mg/enEH Backwash water
KD FEAFULE & 105 A FULE % 24T L T/ 5 /oo RUK =12 BT LT A AN
DOFRCIIKEKEFH Uiz 1E-KESEIXY 720 Fig. 12 Schematic diagram of the column scale test plant
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//
A
7" s 4
- /X// g
E; 61 No dilution AN / 7
F, 4
5 /A‘é A( A ]
2 ard
© 7
- Ve 4 .
— 4} / Ten times 4
g s £ dilution
= 77
It 3 ///A i
Q 7
e | A ]
& Ve
/ A . No dilution
1 / A 1 Ten times
. 4 dilution
1 1 1 1 1 1 1
1 2 3 4 5 6 7
S-BOD load  kg/me-d

#1380 S-BODAfES-BODBREME S DR
Fig. 13 S-BOD load versus S-BOD removal rate

WTEDOMBImE/LE i BB L Lizo TEFPHMOMLEI1
[/ BAEKAE VT stzo 7 A F &L LULTUR, &
5% B O D25, 5.0, 7.6 kg/m3.d »=4M4& Uiz
4, 2. 3 F AR

HEZFULE & 1005 HRAE o ETEHEY F 4R TR
3o

1) EFFABRER

B O D £&#2.5, 6.0 kg/m3-d 313 % 4LHK T-BOD X
©° T-BOD 333 #h #h 85.5mg/2/96. 3%, 997mg/L
/81.9% Ch ol TWH T n7F A M TP I A
<, BOD, CODDEx#ERMEL, SSDORER
HEDERE LTV WD, AEKS SkE S SR
T63~256 mg/¢ DEFE T hoico 2D SS KEATS
BOD# B\ f-if@tko S-BOD GR 5 &, AES-BOD &
0 S-BOD k=i, BOD & 725, 6kg/ms.d icT*%

h#h 35.9mg/e/98.4%, 577mg//89.1% TH Y, FFH
CE LB EEEY R L T\WA, 207 X MERXY, 48
PEEGEIE, BTAERERE & U CEEE K EIR TEEL
B35 ENAREL T 2 Do

2) 10fEFRunE

MAFULE DA L FES S oW TiEREMRERES
WIKS Siz4BODAEMEEIC T, 41~70mg/e Th -
#20S S HB\ 7= S-BOD p UEKE R ORREREIZ, BOD
#52.6, 4.9, 6.75kg/m3-d T+ Fh 129 mg/£/95.9
9. 52mg/¢/87.6%, 53.1mg/£/85.5% T¥h -7z COD
COWT IE, Al HEERE REENTND 72Dk,
B MREME B BRHLEETOMEK S-COD K URRER
1%, 42.4~57mg/e, 58.7~ 61.2 % CEMBHT X 5%
BHE Do Tre EEFI & 10EFTVLE & oI IERE
DEA B3R R T, S-BODF & S-BOD FRE@HAEE & O
BIRTRD &, LOEATUEO L SEH WL RTEE
2 Bo

[ ER U

EAER AR PR QEER [ RA 42 YR I T T4V
R TN T R, FE RO MERIUfuay M
B, <vF7 A EEOEGRER Y IR

PR Lk ["gxav s b7 4 vE— ] XED
Bk A RE XY, (k0 EWNEE R FFOREETERT S
HHTERE LS D ThH D, REEZ, FHRED D WX
ERAG YT AT L - T, BUAHE, RO, FE
MEE R FOBRZEMIE E LCRAWD & LT, Sk
BoxHenb0EBEbitd,

ok, A CEENEIRINS 7 3 LoKNE TOE
R OWT, BHOBATHRE LW EE XL T,

(BEXE)

1) BERRRED © IKEHE L H0 & S E. A AL
CHEE (1978) HEEAAE

« Gary R. Lubin: The biological aerated filter-progress of
development in the U.S. Wastewater Research Division
Municipal Environmental Research Laboratory, U.S. Eaviron-
mental Protection Agency

36 T 7Ty ¥y B

Vol. 29 No. 3 (1986/3)




EUREBRKEINILNTF LV X BKE

High Efficient and High Compressive Beltpress Dehydrator

RIERERRY WURBERE
B E %

Tsunemi Mihara

Rotary Diaphragm Press (RDP) was evaluated as “High Efficient and High
Compressive Beltpress Dehydrator” by Technical Evaluation Committee of
Ministry of Construction. This report reviews briefly the operating data and

evaluation contents.

¥ A N =

19844 R D @B A O EINFHliRE D 7 —~ & LT [FK
BIEDEHEEFAB S v F 77 v 2B KESDBIFE | 2WAR
I, Bke~FY) -X ¥ 7757v R (RDP) T
LD, FOFHM%ZT 1D CHEARBNT 50
1. ¥+ @m0 B &Y

TBIE DMK, BB DK &R CkRETS &
L - TREARY X5 DT, BEDOBEH, BE(L
LD TERUBIK Y — F ESTUH B G2 H5HERAZ N
b, RTE D BKEOMRED R LR < EF T
7o

BRI ACIZFER & BOSER E 2150, FEERIZE
BERFBEDOFRCE »C, B, MEX, AV F7v
AREFEN DD, TNBOFRCILFREFNEENSD B,
RINTH V7 v AU, ROL D REFRNSL D,
1) MBEBEIND LBz 3 v F-FITH B,

2) PROBHTERERDOHEMTHKTE, Fkr—x0

BER DI,

3) EETHLILENELThH D,
REDERBLY, EF, BHTEEROERICHE S TS
EHOTHRKABSE#12 Lo & UTEERKSTIC S ST
BLDDH%B, UL, 7 vk, mESE
B LUTEONBK T — 2EKEBR D &L, Bk
BEDE T, FLRHBOEKMMAEINTWS,

Pl EDBEN D, HEEBDO~ v+ 77 v 2 BRSO %=L
DD &L LI, BTk E ER B D
BIRA B E L2 DTh b,

2 Mmoo B E

HRAMEL SFKL, EEKROBRKT —x4B%
DOXNVE 7V ARKEAERET LI L, Thbb
1) BWiHkEEHFETHZ &

BEOBRABHEEBRCOWT, 120kg/m-h [ Lo
FIREE CEIR L, ks — % 8KEWN0%LLT, BEy
EINEI5% Ll OBk SEERF+5 2 &,

2) MEEHEIRS THDHZ &

Wik DBEERRE, SRR TLD L LT, BE
HoEHE, WHRNLES Th - TRIFIMIEEBRE MR
TEBHZ L, (BEA, SEHAl L L TsHoTEEN S
HRTHLD L L, BILE-GOMAKSIZE )

3) ToahMAEEE TS &

TR, EEER L OBEAMOE T4 ATHA

HEE L, FHOBEIIINZ L,

4) BBEHTHHZ &

KR O 2 DA RO B, LU KRS E R
B, WOV E T VAR E ELT, BLEL
TN &

3. FMEEIHINILPFTL 2B

31 7 B
AHE S BikEGE, B1RCRT LY, HBRER

W, BWOFEEAEZTRMUCENBAK UL, BB

% 2MDFHROBIIZ X ZAAT, < XOWBAK, AN

K E2IT, BREBCEICRT bR MELAY 7 T 1k

B FRE > TEERKTZL0T, 2OFRBIZKRD & F

hThb,

1) BREEEECS VT, EBERLBEAEHERXN, 7n
v 7 & UI=1BRIE, [TEHRKE] CEEric s
I, TEHLETEIRAKINS,

2) EOWKSNABERIZ, EF 2 OFERML %4 5k
S Ufe [ SORBEAE ] kT, BikEH 4w
DT ERX Y MERKEND,

3) [BAWBAE] Tk, TEREBDO e ~ 5T
EBXDTFEHORENC L BPAKES E FTEHLCE S
BIRANDEAW L 5 ThiAkXh s,

4) [BERKEI W, MEFAY7I02u—F0L5%
BENKESETLY, ESECIVAAY 7 7 LS
TNz, BAK7 —X2ZXALLETEREESZT SV
FPCHUATF A Z &2k ) BERAIND,

5) BEDBUKIRBC X hBikEnizr— %1, 27 v~
R=ThHhEEINFEHIND,

3. 2 EBOEM
AkEE, FB1RICLRT LS, EBES, Tkis,

PSS, Pk L ORISR IRD,

3. 2 1 &EX
BEREIBE2HCRTLIC, F1, H28ERfMR

7 TN, BEBERNX v 7 1 tGBR 2 v 7 ik

HEA BN - BETH D,

BERCH F4 v, 7= v WEHTEERID 2 i fH
BT258, 79+ v uE18ERBMEY Y, 7=4v
ZE2EERME v 7 CHRINT 5,

1% (BEELFF ) OLe R HE0ILE 2 &E
BFMA Y 7 WCIRNT 5o Inds, H2EBERMA Y 7 Ok
BoRERE, FHRECIVTEEL L > TW5D,
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Sludge

Pressure-reducing

Filter cloth
take-up unit Filter cloth :
. . Filter cloth
-« washing unit adjustment device

o)

PR ——

hopper
]
1
X 1
. |
| |
| I
1 1
| I
] t
1 ]
o -Te e
Gravity Wedge -shaped Shearing High-pressure
dewatering dewatering zone  zone dewatering zone
zone
%1 JREEX
Fig. 1 Mechanism of RDP
3. 2.2 WA No.1 Flocculation tank No. 2 Flocculation tank

Wik Epik, EAPKE, < SORBEKE,
AWK R X OB ER G TR SN
Do
1) EHBKES

EIRTRT L 5@, FRETH A
LEDAERE D LD @R &R FER
LoOFEHROTARE L OBEE TLRD ~
O F A FTH- & TH D, Pk
FET XD Z &L D EGEHICEIBKE
NbHo
2) < XUREAKER

BARCTRT LA, BT 2HKDOFEMIC
Yo TR ENSE L XVROEHTHYTE

TBAT R 2 T < 7o B A CHE T A ETD

o likENhs,
3) &AWl KER
BSEiCRT O, ARKDE - VR
DOXERLODIACKESIN, ET2#&
DFEFENIBRLIZIALE T~ Villx S

J

to Gravity
dewatering zone

Polymer :l —

(cationic)

| Polymer

| ; (anionic)
EJQ l

%2 E EEM

Fig. 2 Flocculation unit

AT T DL B o CH D, R~ VEESO®  [EREMGEA 4kg/cm? £ Tol b, ZOEMLH
A L ok d b, ik, No. 1 o~ Mx, PR MAORBCL L VEBCELDN D,
LA BT bR T AT A=y FElL T 30 2. 3 FHBEEER

Do
4) EHEBKE

FEREEHIETRLRT L 5, ERAFRCRT DI
RSV~ X BB INSEEK Gkg/cm2Y 1)

BERKETEERICRT L ST, BEECEMTLE Lo THEEOT THEI NS,
AYRDOEAY 7 7 2hHBEKEHC I VEESE, BREEx 3. 2. 4 Ff

SV PCEETHLOT A TH 5,

FRiotEFEEZE 1 RITR T,
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Gravity+roll

Item dewatering section High-pressare dewatering section
Material Polyester Polyester + polyamide Polyester
Woven type Plain fabrics Needle punching felt Double fabrics
Thickness mm 1.10 5.20 1. 06
Air permeability cc/cm?2emin 10 000 2 500 30
‘ . .
Rupture strength| lengthwise 83 106 140
kg/cm ‘breadthwise 133 100 100
Rupture ; lengthwise 25 35 40
elongation 9 ibreadthwiée 30 30 30
B 1 xR FEOMLE _ _
Table 1 Specification of filter Joint method SUS-lacing Mono-lacing SUS-lacing

cloth

Note

Specially manufactured

Sealed rubber

<OFilter
cloth.

Filtrated
water hox

Filter cloth

3B EHBUKE £43

< S ORBEKES

No.2Roller

No.1Roller

B5 H A R

Fig. 3 Gravity dewatering section Fig. 4 Wedge-shaped dewatering Fig. 5 Shearing section
section
Filter cloth
Filter cloth
Reduction unit !

Spraying
pipe

Pressure

applied

F6 TG B 7K ER

Fig. 6 High pressure dewatering section

3. 2. 5 FRAERE—EMRRETEERES
FHRIETEEEBIIE SR RTED, FHO—My -
TSN T D BTHRHEL, SO Thick 5 Tvr
BEAL, =7 v ) vy X —~OERESEIHETSZ &
REDFTA e~ F%EHL, BITELBE, BET540
Thb,
3. ERRBEOBE
R ZOMBRBO 7 v — v — b, Bk ks
X, Bik#REotbiky zhEh, £9, 10E, $2xRc
KT Eie, ABILEBREAEET, 2R T,

Washing

B 7R FHEEHS
pump

Fig. 7 (filter cloth
washing unit

Filter cloth
movement censor

/~__Air input

Filter cloth

W
)
i
i

AREFT 12

ilter cloth adjustment device

&)
it
R

o
&)

Vol. 29 No. 3 (1986/3)

T Ty Fo | 39




High-pressure
belt press

| e |
1 =
: i -1- Belt conveyor
'
J ﬁ Flocculation tank

~— % ! d::::i51

} ¥ O ¥ ) @ \
= - = = == S ~
o ok oL -L .:L B
Polymer Sludge Polymer Industrial Air compressor # Y ; 3
solution storage tank ;\gtveirce h !
tank tank tank
~ - ()
£ 9 3 FRBecomERFEO7 -~}
Fig. 9 Test plant system flow
e [ &e— o .
I Q0
g <

! i \ = No. - Item

Z : 2 ‘

: k . \ NEREN 1 ‘ Sludge feeder
= = T T s et LN == : | Gravity dewatering
— : =5 g 2 sone

L 3 Wedge-shaped
= B 1 dewatering zone

4 | Shearing zone

\
" High pressure
dewatering zone

6 ‘ Drive unit

| Filter cloth tension

7 ‘ unit -
8 Fllter r cloth washing
\ unit
f

= '9 “Filter cloth
/ ~ adjustment device

I
‘ Squeeze diaphragm
11 “Pressure applied ‘

__roller

1650
1 860

Pressure applied belt

| L —

550

14 % Filter cloth

200

=

5 340

- f%¢_r'2"J
/ l |
@é 167‘§c7raper - 1
® @ i7 ‘ Shooter V S

300

$10 B BUKEAARERR

Fig. 10 Diagrammatic cross-section and plan of dehydrator RDP

4. BEKMEREICERY B EHE
4, 1 Bikise
Bk MeBEr, RERMIC X A RBROBRCEIWTHRL
oo
4. 1. 1 BABERMER
BABRMER T E IRCR T,

BAEROEHEREE R, RUN-1T2.09% (&/NM.
08%, =K2.26%), RUN-2T2.30% (&/12.27%, &
X2.35%) Tk 7o

BABROTEERMEERIE, RUN-1T63.7% (&
IN6L.7%, BR65.2%), RUN-2T65.1% (&/\64.8%,
BA65.5%) THh - 7Tzo
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2 B BUKEAKOLE |
Table 2 Specification of dehydrator |

Specification
Ttem Gravity Specification . o
dewateing ‘dwedge-_shaped Shearing zone dg&g?éfil;legss;gse
» zone dewatering zone | )
Filter cloth width (m) 0. 62
"Filter cloth effective h 0.5
width (m) , ’
1
Filter cloth length (m) 1.75 0. 62 ; 3.33 1.45
Effective filtration . !
length (m) - ’ 2.13 1.01
Filter cloth speed, 3.0
max. (m/min) :
Filtration pressure, -
P e fem®) \ 0.44 4.0
Filter cloth tension 25
(kg/cm) ‘ . -
" Driv.ing Flocculatuzrﬁw) 0.4
EE 1 BkEAREK pgnwlér Dewatering o 2 9
Photo.1 Dehydrator ‘ (k :
L
B 3 R HBAHGREMR
Table 3 Nature of feed sludge
T~ | | |
N Item | M. alka-SS™> 100 Tem-
™ ~ TS | §S |VIS/TS pH linity  |mesh perature
h N
RN|Tet| @ | @ | @ | ) |wwo| 0s | CO
average | 2.09 1. 84 63.7 5.77 853 10. 8 26. 1
1.98 1.75 61.7 5.72 829 9.02 26.0
RUN-1] 7/24 | range ! I 2 t ¢
2. 26 2.05 65.2 5.81 873 11.5 26.5
sample B o i '
number 7 7 7 7 4 | 4 7
average | 2.30 2.11 65.1 6.11 — 7.54 28.3
2.27 2.08 64. 8 6. 10 6. 91 27.5
RUN-2| 8/7 | range l t l l — l
2.35 2.18 65.5 6.11 8.03 . 29.0
i : “sample . _- L
BH 2 Bkr—x | number |7 4 4 ! ¢ !
Photo.2 Dewatered cake (operation 10:00~16:00)
4. 1. 2 FEERMH B 4 T DUKBEOMEERSMG:
Tk S D MERRS MR D BEEE & PB4 5 4 RicR, _ Table 4 Operating Condition
Eio, RAERMWEE, FEEE, GEARMEKORER T RUN . 2
Zbx BU~14Ric 7 T 10:00~ 13:00~ |10:00~
= i3 %E&;Sﬁ e Tem T 113:00 16700 | 16:00
4 T = , o Test date 1984, 1984.8.7
Btk o — ¥ &kEE X CEBHIEIN RO #HF & FIiE % . _ UL
. Filter cloth effective 0.5 0.5
FEOSRICRT, _ width O N e )

%7z, HPE7J<’7’: *EKER L OB ENROEREZEL Feeding sludge (m3/h) (c%nzs?.r)r (c%n’i(t).) (;')ESS&‘, (Sa.v?;:)
#E15, 16K~ 136 125 173 | 149

RUN-lc#) 5EERE (THBERRMERA1.42  Capacity (kg/meby |2V @V | Gv) | (av)
%, TiFEEE 136kg/mh) ¢, Bk - 5& 127~148123~127172~176 123~176

TKIE66. 3% (FB/N65.2%, A 66.9%), FHEWHEIL  Filter cloth speed (m/min) | 15 L2

. [ .
(const.) | (const.) | (const.) | (av.)

208.2% (5/198.1%, #&K98.4%) Th -1, Pressure |Shearing section (C%nzétx) 0.41 (const.)
RUN-2IC &3 2 EERR M CHOBEARMERR AL 74 (kg/cm?) | High-pressure 0. 80. 1.5 1.0 | 125

¥ X 0°1.93%, FHFEEERE 125 L0 173 kg/m-h) © 3 | section | Cconst.) | (const.) | (const.) | (av.)

&, SEEIIK 7 — % EIUKE62. 2% (Fx/N61.9%, #F%A62.6  Filter cloth Upper (C})'ngt,) 1.0 (const.)

%) %5 063.9% (R1N63.1%, BA64.3%), FHEY (o | Under A 23 (consty

PrEIN=R98. 8% (FK98.8%, #:K98.8%) ¥ L 198.2%
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S ® - Run-2 10:00~13:00 125kg/m-h 7
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Time in hours

F12R A OB

Fig. 12 Profile of capacity

T T T T T T
~ 5l average
R O-0 Total dosage 1.42%
° a—a Nol » 1.06%
& x—x No.2 » 0.36%;
[+ 2_
12)
2
ks
5 M——W\o
g 1 H— L A\A—-‘M i
=

() L 1 L L 1 l'_ 1
0 11 12 13 14 15 16

Time in hours

B13 R EEARMEOLRFZENL (RUN-D
Fig. 13 Profile of polymer dosage

T T T T T T T
. average
N 3 O—0 Total dosage 1.74, 1.93% ]
~ a—a No.l » 1.32, 1.46%
2 x—x No.2 040, 0.47%
< 2o i
© — oo g 00
o
=
y A——A A2
£ 1r ]
=S
o
0 I 1 L

1 1
10 11 12 13 1I4 15 16
Time in hours

14 BEEAIRIME ORRFZEL (RUN-2)
Fig. 14 Profile of polymer dosage

® 5 X EBER
Table 5 Result of test
| RUN-2
Item RUN-1 | . o -
i 10:10~ | 13:00~ |
| 13:00 | 16:00 | average
. .. | ave- i i 3
Cake-liquid rage 66.3 | 622 | 639 | 62.9
concentration ! | : | :
% range 65. 2~66. 9,61. 9~62. 6163. 1~64. 3:61. 9~64. 3

I
— - e e

75 . . T : . : T
average
O--Run-1 66.3%
I ®--Run-2 62.2%
= @ --Run-3 63.9%
70 et e R
o
=t
2R
g5 D/—’HO\M\O.\O
‘._.’." =
2 o ]
S ¢ ’*/
015 11 iz 13 14 15 16
Time in hours
%15 BK s — % & KR ORHREL
Fig. 15 Profile of cake-liquid concentration
100—5— =
~ ——% ’
O | O -
S
2y %0
=S average
o O--Run-1 98.2%
o
:é';_—; 80 ®--Run-2 98.8% |
72 %] ® - Run-3 98.2%
T 11 12 13 11 15 16
Time in hours
#16 B [SRIEIER O RERE 2Rl
Fig. 16 Profile of solid yield efficiency

(B/N98.1%, T A98.8%) Tih 70
4. 1. 4 BKMERECEI 4 50 FE

KRV PPUARKE (XY - XAX 75 LTV
) %, BEOREAEREEBERICOWT 120 kg/m-h Y
DIFEEECEIEL, Bks — 3 &KEI0%LT, B
ENER95% Ll _EORKMERER B LT W5 38D Bub,
4. 2 EGEFET EBKMERE

EIRRERT & PRI DWW CfT » 2RISR LT
DOED ThbHo
4. 2. 1 BEABNOPE

BEAITINT & BBk — ¥ 4KBOEL A BITRCR
To ¥, FORRRUEEE6RICRT,

EELT =4 v & B T4 v DBEERAFEALR IZIF—EIT
UTHT 5 720 WEDRETRIE % 1. 0~2. 0% D #iF THM
REBEMT 5 EWK T — FEKREIMET T2 EARD Do
WNEE0. 8% TIL T3 LBETRE L 570
4. 2. 2 FEEEOKE

PSR X BHK T — ¥ SkEOEE B 18 H TR
o Fi, ERFEABTRITRT,

FiEEE120 kg/m-h o & X, Bk — % &7KERIX64%
BETHY, i, 77— FEIRFOIBLLT &2 5 HKIFE
R IE#R160~180 kg/m-h T - 7o
4. 2. 3 BABRBEORE

BWATBREBEC L DK ~x&KEOELEFE1IRIC
Rte Fiz, FTORBREGHEERICRT,

BAEREBEOKETE & biT, BKkr—%&KkRIEL
I HERAR BNz, BATBIREREL 43% Tk, BiKy —
¥ EIKRIZOBB LT TH - 720
4. 2. 4 EBEHORE

E#FENT L BBKy - FE&KEOE MY 520 K i

Solid yicld| rage | 982 | 988 | 98.2 %5 To Erz, KREHEEIRITIRT,

e % | range |98, 1~95. 498, 598, 898, 1~98 308 198§ BALR MIME & bim Bk 7 X SRSRET L
: : 23, TEEA 25kg/cm? HilEx H LBREC X 2T, B
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S
- { ®1TH
2E, BESEAIRR & Bk -
%3 T —FAKE
88 1 Fig. 17
60 Polymer dosage vs
10 1.2 T.q 1.6 1.8 2. cake-liquid
Total dosage (%) concentration
70,
s
L
i #1831
i3 e o] R LBk —
5% L ke
o0 ‘ Fig. 18
100 120 110 160 180 Capacity vs cake-liquid
Capacity (kg/m+h) concentration
70
gj 68
s B19m
3% BOATETRISEE &Ik
S5 — % Gk
S8 o Fig. 19
Feed concentration vs
80 5 3 2.0 7.7 71 cake-liquid concentra-
TS (%) tion
80
= £20HE
%g 70 L FEPRFE S 2Bk — %
=z hay BN
i N ke
Lo \o\\w s g.
T Squeeze pressure vs
8 0.1 0.8 Tz e 7o cake-liquid concentra-
Filtration pressure (kg ‘o) tion

nRe, A VY~ B54EL, RAEED 2.5kg/cm? {5
WThHBHEEZPND,
4. 2. 5 FHHEEOEE

FAEEC L AMAROENABNECRT, £/, £
DRBRZM % BIORIC R T

FREELHE T2 LMKy — ¥ &KREE L A ER
%R U7ze 2.5m/min % CoIEHRE TI1i68% LI T Ok
KT — 2 EGEKREBEIE DN,

5. RBEMCEIT 5 EF

KR+ 7 v R & RESERID X v + 7 v AP AR IT
DWW TEBEOTHI A 1T - fco BRBEICDOWTIE, Bk
BEE L OO EAE L, #MEEHEBRCOWT,
TRk BSE MR TEHE (AMFBELZR) BIUEHEE L
120 TDFERO—FIHBIERLCR LI,
BURCIIERBG K OBEK 7y — 2 Sk % 78% & 1K
FEUM, BEEOFMILERBDORIK 7 — % &7KRIC X
- TEAET %,

B 6 K B
Table 6 Test condition

Nature of feed sludge

H Operating condition

ratire | 5 oo | « 140£20
?emperature : 26.0 ( 9)_: Cépacxty_ - (kg/meh)
pH | 577 F‘ls';fge gl"th 1.5 (m/min)
: i \ Filtration 0.8~1.0
TS ) '1. 98~2. 31 (%?7 777EITCSSUI'C (kg/cmz)
SS 1.75~2.12(%) | Washing water| 3.5 (m3/h)
< e " Polymer .
7V7TS/T5777 61 7~65.1(%) Dosage ratio| 2 kinds
i cation:anion
1:0.32

BT R EBREH
Table 7 Test condition

Nature of feed sludge :| Operating condition
J— . 1

oy | Filter cloth 4
Temperatwe | 260 Q) | IEGOM | 1.5 @/min
Filtration 0.8~1.0
pH ] 5.71 il pressure (kg/cm?2)
TS 1.98~2.31(%) | Washing water, 3.5 (m3/h)

ss  |L7s~212%)
VTS/TS

Polymer dosagei1. 34~1. 48 (%)

61. 7~65. 1(%) anionic (0. 33~0. 36 (%)

cationic|1. 01~1. 12(%)

® 8 & EBEHF
Table 8 Test condition

Nature of feed sludge Operating condition

Temperture 26, 0427.5 (OC?, Capacity 14O%k2go/m.h)w

pH 5. 80~6. 11 Fil;egegl‘”h 1.0 (m/min)

VIS/TS |61 5~64.9 (7| Filiration e

Washing water| 3.5 (m3/h)‘

Polymer dosage|l. 45~1. 54 (%)

- ' anionic (0, 38~0.42(%)

B - cationic L. 07~1. 12 (%)
B9 XK EBREH

Table 9 Test condition

Operating condition

Nature of feed sludge “

I——— : 14020
Temperature , 27.5~29. 0( C) | Capacity (kg/m+h)
- Filter cloth 1.0~1.5
pH 5.8~6.11 Spe*?d (m/mm)

upper cloth 1.0

~ 0
TS 1.98~2.40(%) under cloth

Filter cloth

S S 1. 76~2 15 (%) tension 1. 95~(2kg3/4tm)
VTS/TS  58.0~62.3(%) | Washing watexj; 3.5 (m?/h)

Polymer dosage|l. 35~1. 94 (%)

anionic (0. 84~0. 47 (%)

cationic|l, 01~1. 47 (%)
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30,

70) 1000t/y
2 UK 2 20
75 FHHEE B —% 2
£ kK =
S5 ok | Fig. 21 =
Filter cloth speed vs g 10+
60 = v L cake-liquid concentra- &
1] 0.5 1.0 15 2.0 70 quid concentra
Filter cloth speed {m /min) tion
(71. 8),
RIS A . .
Table1l0 Test condition L )
Cake-liquid concentration (;f,
Nature of feed sludge H Operating condition conventional dehydrator (%)
_ o 3
Temperature [27,5~29 (°C) | Capacity 140:5{2go/m-h) 5000t/y
- | Filtration 2
pH - 5. 70~6. 10 pressure ,,,0' 8 (kg/cm» )ﬁ _
£ 20F
TS 1. 98~2.37(%) Filter cloth  [UPPeT cloth 1.0 <§
S || " tension junder cloth 1. 96 et
SS 1. 76~2. 12(%) ‘ (kg/cm) *
R o . - s ’ & %22
B 'VTS/T>S¥¥> ?8. 0~64.3(%) | Washing water| B 3.5(m3/h) n% 10 SR R R G
Polymer dosage1. 35~1. 50 (%) f:’fﬂéﬂﬁ‘&
[ - - Fig. 22
anionic (0. 34~0. 38(%) 69.9) Expected profit of
— - 0L : . high effici
cationic|l. 01~1. 12(%) 70 75 80 dli de ieency
Cake-liquid concentration of enydrator
conventional dehydrator (%)
1R BEECHETIRER e Case 1, 000t/y . 5, 000t/y
& . . It T High effici- [Conventional | High effici- [Conventional
Table 11 Economical evaluation em ~-——__jency type type lency type type
| Capacity (ke/meb) | 136 120 1 136 120
“Cake-liquid | . |
Performance concent?ation (%)7 - 66.3 78',07 ! 66.3 — 78.0 _
data Polymer | cationic 1.06 0.8 | 106 0.80
0, |- _ I _ -
dosage @) ——— - 1
| anionic 0.36 — | 0. 36 —
Dewatering unit 25 670 20130 | 15 210 12 740
Depreciation | Building 5 900 5 120 ‘ 4 000 3 740
Total 31 570 25250 | 19 210 16 480
Maintenance fee 27 180 51 450 ‘ 24 870 49 430
. . — ‘ -
Total (3£/1) 58 750 76 700 | 44 080 65 910

PRI S B L LT, SEOERERER AR A
FT5 2 LT X - CHIRE SN 5 RS & RSk BURLAKBE D K
%S KEOEKE LTRTEERRDO L S LRbIN
Do 72120, & TIREFHRMBIKBOBK Y — ¥ EKE
e PR TG KBS DB IK 7 — ¥ E7KRT 0 HT66.3% &
HELLHITH S,

2R BL000t/yD 7 — 2 Tik, FERAUBIKEEDR
K - % LTk HEATL. 8% L DB AR, BRERA KD
FAURIRH T Do E72, 5000t/ymr — 2 TLRAEREL
KEED T 7 — F Sk D69. 9% Ll LB A, ExhERA
Bk ZIE D 5 AR IBHI & T B o
6. ZOfOFME

FOMOFTMTRD & 5 it > Twd,

1) MERFEEN

ATV AL, WSROV 7 v RBKEE &

B LT, S, RSPk L O BHEAE O S I B
L, Ble k& BRI ERD DN, ELAL~DOZ
Mz OWT L ESkDFE & AEdELAETs LD,
Brr L W WD BB,

2) MAK

RERCH S O EZ D HHEBT LT, Av b 77 v 2K
DOMAMHLI T THH EELXLDND, Tz, WEEMTD
WTIE, SEENAMINAZ LT L 2FEIMRTE R
Mo l2BERD RNV F 7T VR ERBEELZEZ BNLD,

(8 El U

LERD POBHRESHAE SV L2 E LT, BR
BOBEWFEMAY T T -bF Th B, SHE LIKEOR
WHESIIANCELL D EEZPND, Bt e
K2 — 7 — & LT, BB —-BEOLHETH
5o
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!;?i | =
TOPICS

a — A

1. R=DYVOEECHERE—BECRE

EFIRALEOB{LEM <
A novel fermentation method for penicillin
production by using urethane foam as a earrier
for penicillin chrisogenum,
The reseachers have developed a novel fer-
mentation method for penicillin production to
controll viscosity of culture medium:
kb, BEEEBFERE 74 4 Y (#R) L RET, Fik
ThHHYVEYT ¢+ — MCHEEEL DG BEEHN, <
=) YOEENEY 2~3EMELALXED D L ICET)
Lizo R=v ) YEEEIRIRE (P ¥) TELD, £
Y7 TCHEETHEENEE>TLE D R EOMELSRS -
ehy, BEF — L TlE, ToMESxREt ECEYEL
T, TDEFR Y IRTHEETDE W) HFETRRL 1o
INETEHLWE Wb TWeR=v ) YAEEHOHRE X
Yy OEBERFRECTHE b, =) YORE" L
SO L WEEHFEE LTEEBIRTEY, B
=Y YOEIHRE R EORMEME OLRER ¥, FKiaKk
ERTELLTWEOEBCRBRARETR=v ) ¥RED
FRAYEOSBELBRICTE D Z ERRAT AT WS,

R=y ) YEEREIZICO BT, hixxvr g

(BRE) $2&vy PRREEE 5720, HENEERE

CELRVBEENRTE R kDo FNIENLD D, ZEDH
RMR Y Iy HDOEBEDO L Y — B, EEFPTELLER
FHETE < LTLE 5,

D, PERF — L 3FREECEEIELD &\ ) Fik
EMEI LT E . FOHREIX, YV EYT &+ — 2w FEE
CfH 5l Do

BEFHICiRy v a7 3 — L% 2539 2~ FvERY
h, =y Y YEEFHO—E, R=vyry-z)vrs-
Ly HHEZAG, BEME L L CRBBER A TDOX Y 7D
EANTEETD LN 0D,

BOWE2ATFHFEE, 1Yy v 10F—1F5E
DR=y Y YEEROBET Y VE Y7 3 — MTHELAT
5LW0H HDT, R=v ) YEERNEHOEELBRINL
T, VVRY7 32— 20 REMDHEIFAK0.53 Y £~
P EADBAIEREC T REF LU CREL, =y
Y v EEET Do

EHORTIER=Y Y YOLEERINE E A LETET,
B CEAR vy PROEENEL B Wi MEILS
S FE&E Lo

B —~ MIEMOLEE (57 -2 a3~ RF—7
J— 7 DEIE) BREHL Y v P60 T AR307 7 2B
b, 19y P87 7 a8407 7 nicT B &, =¥
V) VDEEENIBILALLEZE W),

L COEERIIA Y I7OREZE 0.8V v bvDd
OB Y v PMEIMEC L THT HEEMEIED S

2 fCo

ZDD, AFFEF ~ 2L, IBIAT~NT7 v 7 LT
B 7 HFENERECONWTREITH 2 LI LTWBA,
ZDIEH QETHEBEHSPBRENTHCITE b2, 3k
BT AN T20~30%12 PEERBSEHETE S OFEE
PO S CHERWE DT A L RTESD  @Ft
Rt o9 - EEC X ->TEEbNB D BIZIELWE
B, HIENRTED—REDAY v 3% D7D TELHH
£ LTWb,

Fir, ZOEREAF ATV YRAF UL ALYV
EOBRER EDENRR vy MR, BHELTAHEY
FOEOREBCLFATED L LT3,

FlunwR=v ) yORBEESLARELTHEELE, &
DOEMZFH L WEEERE LTHEE XN TV S,

(A AL X v 8D
2. RNETESE—OWHBEIaIR— - 2]
Coball-Mill, new annular type fine grinding

mill in the narrow particle size range.

BRI AR OF TLRLEWEE 2 FE->THD,
R =)V I VITE 5 TRBERDSE, —EHMEEEL WD
Chhmbbd, ERWRET#ELHZ L EE/MED
A% EDTHEo TPz v FRFRERIRE I Vi &,
BRI L WBERREZ L TETWB & A BN T WA
B, WIENLEREICHE IR LD T, bRETEL
AnbThH b T TIREEWEA BN T W5,

LaL, ZZHE SHBEHEGD. DEREEI NS X
5, FERERETOFH L WEXRBEOENERTER,
FREAENHEEGERER S, 774 YT 20 7 RBREY
72 7 v YEOBEHBLHTRO - X v X SR,
EOMOBELRI Yt — Vi X2 ER - E@THEEN
BEELR>TETnb,

WHMRRA R e 7 ) — RO BRRNKRIE, Vo b~~~
YHERERO<E L « KE> L B aR® - . 3]
DOBMARFIZICEL Y 1Dy, £ L5 B bx LR
D LIRER. [2R~-v - 3] 3BEL 520080
FTCE 37 =29 —BI v, RHOEIN, 1979FCTEHMD
{LHEERE (7 ~~] Cod THBIN, 40 TRENE
FCERI00AR D DEER DB E W),

[aR~v. 3v] ZERBCARS N AZ=FEEO—
DBREBADO R ~ XHBEERL, ROWEHD Xy v 7
CoyRE) 28R COX v v 7HME L ARy
2 YO AT 4 TI)RBATS L, BEOE W TEEHA
THBELRR LOESRITEIEDND, ZiiEke — &
NEART, EERCENEY » v 72BB T 5700, TF
X —BENRIESRMIERED 5 ~10f5 b k. ARy R
VY e YEITFDINVHTDY 5 — FRAXBEIET AR
RoTRY, NETENS—RERBERREEH L Cw5,
FPONE 5 v 7 LI RAOCGHER OB S 5 B
>THED, GHHEASD THRLELEE (L. ¥+ v
TEBEAT D274 TOELERD 55D 15510400 1
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THEL, SREVEEECRKEOBHRMEL o> Thd,

sk, HEBEMOEFERAR IO NNy W RHRIEE » » 7
DIEWEEHEBEORI NAYEHDTRY, Y2~ 1
NRADFER Y013 7 v ¥ BTOB2 i i L
LERELBENEDNARI oo LAL [aR~-V e 3
V] REAROWEBEY — R LAEWERDO X » » 7
EEEY AN, BREEHEY KBC AELE SANM 7277
Ms BHRFELTHER,

Htt Crr—VEEE R RFELSR, 080 FTEY El. 4
BIWKT — 7OBEECELSFCAT, BENRE
HEHOHK%A BRIAA TS, flikgid 600 FH 25 3500 AH
T, SEEXYAZELTCWS, (BRITEFH)

3. &YHREBETEEARKIC— BORNEPHRERE

B TRARE -5 ERELEE]

Keep water clean with biological treatment
——Intermittent aerated contactor offers satis-
factory results in treatment efficiency and eco-
nomy.
LIERBEBESNEHTRLEL RO LTRD DK

Bl TRWLWKkOHER] 1k, BERKETEENZEZ
ANBHTERA £~ IRREFB 2RV [BaLwik]
DA D EDHIIEKEFKEDORELE /2L Y DL Ki
BoWS [1EE] mKOERTS %o

B AREDE S I K ERIUE B IUE NN, 2T
BOBEWEMRELNEFIN, TRBADROEAID D
LB TE R, RO ZAHKEAIE, 5L
T h KB TCOKRMBIZRD X B EER

KBBLRDIFTH & ZAXEKETHY, BRINELE
KTh-Th, KABE LY [BE] RkicEHESEY L
THHE L hidie o, HAREOF(i X > T&EL
T KBEAREBRO KM%, KEFEZEHFITUKITEEBLUC
BABRTWAE LD THY, ERBKOMEL, ZoFEE
ST 7w~ X7 » 7 ULTRE R

KIBHBIDEA THWHHMBTIZA YV « BER, HB0
IREMNBETAIE L TH D, SEABIREERKOEELR
L d [BLwik] officERRaEBRERE LT,
HEEHE O WTWA,

FOEYNEO—DHH7 7 v Fo7 —~D [RRIE-K

Two -stage
Raw distributor
water
_;_1;! :Treated
fooa /—:;\ N water
[/ N\ |,
2 2 T TV Air
e = bubble
Mg
Intermittent I
air -lift tube Contact

media

Sludge outlet

ZUER LR | 23 5. FEBIZOEM, BRESEK
& N=AsFa—7, ZEBRKREER 2DR-THE
D, RBKEDO BERER IV 7TV~ TEKE EVA
&, FSKETHL Y THAROCERDEEH S CHEE
DIKEBIK U CRE IR X ¥, B2 @& TIREL
R BIERIENEERIE S, 2BRKREERIIMERH
HESIWE L ST EF Uik =7 LRE LSS X
EHHEFELTCD L
Z DOERIE > KEVEMBR LB TR 0% LB o FE
ERALIZLDT, [NFOBERICED HHOF 2 -7
(n=7n) NECEMBEEER L, hictonERFEet
feob & TRAKRED ELUEMEE, FUKPOBEEES
BEhF 2 ~ 7TEmMCNE L MEYET X YRS, Bt
SELTCEAL] +HEE,
TEROHERUKE T AEEY BWT’'83E6 A 1 H
HRII2ZA20H & coEEEM©, BE: AKORE2EH
FIAT - 1o RBRIE R TR B OBREZR6. 9%, /7un 7 4
nvaf96.4%, RKEERS0.9%, 7 ve=7HEER
86.2%, BERN. 7%— & RIFABREREZRL TS,
EERAER D B B BRI ENDOBE LB D bz & &
HiT, 7 ¥E=THERORER) DEBEAROER N
R, PV m Az v CERERERICS YO LRI
HIT& Do WEILT TR, EEFPHEER R & EAIDR
WLy, 5v=v7ax tiER. ZDEs [Exx v
¥ ~={EROEFGR & B ) MR SIS TEK, 7ER
D] [RERIRERC & b Pkt X & — XifT
2%] TFKOEREBCHR S LBERREL TN ] [HE
WY STNVT, AT F Yy ARES] REDKBBEFELT
Whe (B 27k )
4, FHEEKWEFSV N [ABCLZXF4] i
BR, EhKECIFRE
ABC System, organic waste water treatment

plant, produces excellent results in cost saving.
Wi DABC ¥ 27 LI EBEABRKE RSN
THEABRC AR YT RATFNVE —REETIELHFLY
EYNERERE, BEOTFEXLEL LaWildehrxFIA T
DEKEABEEOFERC WL ELSER L, HiHREL &
WhHEEHITET AT KED 7 =~ Xtk b iR
HEREATY 7 FVEHOFTREED /a1 B 83 FHFIC ABC

ABCYRAF A
ABC System
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A7 LD EALD * F % D7z, EAL Thiz->TEE
B RN ECHREBORKENRE M2y M ER%Y
EHEL, vR7T LOREN, BRI DIERERR
ﬁ‘f@%ﬁ% ] 770

sk BBk VBRI, BBKFPOBENE Y 2HE, BRE
THBDKRT, FD-HDEH, =X VX ~HBEERTS
D > T3 2, BKHEMEYNIEREEELEN
DD, BHEEY-D ORI FEENFREMEH LR
N L, 22 2k 77 & - ARKEOBRIIEME Y
BT, BP0 O DT AT ~OREHON AR HT
ACBECER XN, FRELUTHETESZ L% Bk
L, JEERGBOBRNT FVE TR TObND, ZD
8B, Alzx v¥ —ZE~ORBEIEROTEMEBRECE
THEH, FREEEOEEYEDD LI3E 3ELAKHE
UNETBE/ 1T 0y, ZERH IR X ATOBE R\ - DIFK BT
BN TENL SISO LT, fEEREEEINLD
1 BT EIEFCET AFRINKE N,
FTCRLUHTCIZEDABC Y A7 1D 1 BH4» EMpELE
MR MA LD ER7 vy, BBREEE, 7902
FROBNBENENFDOWTEE, BRIz, EHGEEIX
BETOEEBRECHNTABC ¥ X7 & LIEHBRED
HMBEDLEFRIXIITIOND 1 LW F— X HHT W5,
DI, itk I nEEIC ERETE R P ORBRWSE
THRYRALENTHZ LR LIbDT, =—~XNHNIEKE
M7 Y7 RPLREHC S IEAND Z LR 5T

(B FITZ5m)
5. BiR=Hm
Exhibitions
5. W+—%—7z7 KOBE 8
Water Fair Kobe ’85
HLFF, AkoBEETEZESBIUHATHMELLS Y

dﬂ@ﬁﬁvj@
1 6 12840
L ABKE 10 0.0 %)

MR zZeSEKE ()

The intermittent aero-hydraulics gun.

(model)

#—~F~727 KOBE 823, xhKk—<bLEL
KeBEELTDKs AL V7 —<R8LET H21H »n
H11A 4 B & CHREMEBX OMEREGER AR ChHEX
Nico ZD7 = 71%, PIEELTEOEMRT L HIREET
EHEINTWizhDT, SEIXTREKEZENLYTLELT
FERCREWCHEIN, ARfgIhe [2vX7Y ~
Y I ¥ AR'8S] DEBRTHEHE N0

wWidik, WMEHASDOEREIC AL THEY = 7HOH0
BHEWMBEOEFREMAGIELERL T3 [HRESEK
] OEFEEAYHEL, EASBOREECFTEEL
7zo

5.2. 8B{HEFSUbF D a—

Inchem Tokyo 85

FHEMEETERS, D HBRERBETER LD '8
277 -va—]1 25 'BEIASEMADTHETD
5 B, RE - B - EBRRATRBE CHEI N,

S EC204E, 15EIBA W2 2R = —kEE, St
DBELRRIES 5 C, LW —7 v FOBEE, XAHK
SRR - B B THESLOBREN LS KL
T, 393k, 1315/NE & W5 BERBEAD BREEEL &Y,
HAR R¥ES s B OSRIEE &%, # 8100048 D ABE MG
NIEFE BRI - SRR B Zlabivizo
Ak, 24Ek 1 [ INDIAERY = ~RIZEHLTE
DALTEERTOFES, RENSHE 0K, HEEE
X, REEBEERIE 4 HREEBR LI

¥k, HEPEITROEEY,

GHTEE)

- 79 25— 8130002 KisHE (NEW MODEL 90)
GErda)

@ﬁhﬁlmMZvax§77X74~/7ﬁ%

Grsls)

TS A ARy Y T ITF ﬂ~(ﬂ—t/ 7 H -
H)

e 5 RF— VEIR T —~K, 7Ty V2N T

« r7 Ay NVEREY AT L [AY Y7 pHI (BED

- SV 34— 1000 REHREE (B

. e T18EI2 K — v« IV

H:0 ##
H20O Pavilion
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