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The photo shows activated carbon adsorption equipment of the multi-stage

tluidized bed type.
downward from the upper stage to the lower stage. By this movement,

Activated carbon in the equipment can be moved

organic matters are removed effectively from the raw water flowing upward
through the bed. As the equipment requires less volume of activated

" carbon compared with fixed bed type equipment, the size of the equiment

can be reduced. Moreover, desired quality of treated water can be obtained
In accordance with
future enforcement of regulations for water quality, wide application of
this equipment is expected for treating water such as industrial waste
water and municipal sewage.
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The Design of a Large High-Pressure

Glasslined Reactor

41l 5
Koichi Shintani

g H M H
Tadaaki Miyata .

In manufacturing a large glasslined reactor for high-pressure use, the size and weight of the
reactor vessel are limited by the capacity of the electric furnace.

This paper describes several methods for raising this upper limit by referring to the des1gn
and manufacture of a large high-pressure glasslined reactor whose internal pressure is 30
kg/cm2, inner diameter of the vessel is 3100 mm, and capacity is 39 ma3.
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Fig. 1 Glasslined reactor
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Fig. 2 Nozzle fitting w/reinforcement

FIE RV v VBRI VBN
Fig. 3 Swege type nozzle fitting

ol

B4R —RB XVEUTH
Fig. 4 Integrated type nozzle fitting

Location of peak stress (op)

Model of analysis

#1 i . Nozzle ‘
J R NVBSTAI B L v — 27 ISR B

Table 1
Nozzle position and location of peak
stress Center nozzle

|

==
op

Two-dimensional

isoparametric solid

Manhole

Three-dimensional

isoparametric solid

r -+ Quadrilateral shell
op
Three dimensional
Shell nozzle 0 . . .
isoparametric solid
w2 K ANV TR Vessel
Table 2 Nozzle spec and result of analysis oD
Nozzle name | ID OD H t R l op oy Remarks ID
Center nozzle | 350 595 96 55 0 | 15.2 33 Fig. 5 _le ‘
Manhole 500 780 191 55 1000| 18.4 33 Fig. 6 . Peak st R-»—"’ i
. p: Peak stress
Shell nozzle | 154 ~ — 60 — 24.3 25 Fig. 7 oy : Yield strength l
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Fig. 5 Hoop stress contor (Center nozzle)
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BIST=661.181
Xy =250
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Fig. 6 Hoop stress contor (Manhole)
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Fig. 7 Hoop stress contor (Shell nozzle)
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Mechanical seal
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Asbestos sheet
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‘ig. 9 CRT gasket
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Fig. 10
Glass-lined 3-blade impeller
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Cryo-lock agitator
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1) M7 7 7 —5Eq, Vol 29, No. 1, (1985) p. 13

2) W77 v ¥ 3R, Vol 29, No. 2, (1985) p. 21
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Jacket Corrosion and Its Protection

B/
UL EpEEEE AR
w A &

=R
Koshi Miyazaki

This paper describes some of our recent experiences with carbon steel corrosion accidents
caused mainly by cooling water among heat transfer media used in jackets, and focuses by
referring to relevant literature, on how corrosion takes place and how such corrosion can be

prevented.
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Table 1 Comparison of various jacket types and construction

Type Detail Remarks
- Conventional ~For keeping warm and keeping cool.
jacket . . . .
! Jacket Tank| ~Unsuitable for cumpulsive heating or cooling.
shell . .
~Most simple construction.
Plate coil Plate coil -Can be installed on existing tanks.
jacket .
:g\ ’E -Easy to replace jacket.
~Tank life is extended, since tank body is not in contact
Heat with codling or heating medium.
conductive
cement
Conventional Agitating nozzle -Heat transfer is accelerated owing to spiral flow produced
jacket with - L
jacket Wi . by hydraulic jet from agitating nozzle.
agitating A ][%
nozzles 1 -Simple construction.
—
Jacket
Conventional Partition -Spiral flow channels are formed by partition plates (baffles).
jacket with —ﬁ - .
:pir:l Wi i —Clearance between partition plates and jacket wall affects
partition H heat transfer performance.
H
I"‘E%l Jacket
Dimple /{\ Dimple jacket ~Most superior for higher jacket operating pressure.
jacket - h's . Ly
jacke ~Turbulence of heat transfer medium, which is created by
dimple jacket, accelerates heat trasfer.
8 B
Moo
Half-pi -Most superior for higher jacket operating pressure.
; pipe ‘3 L/‘\ p g ] P g P
jacket

V=0
o

HA,
T
Too

-Higher velocity and turbulence of heat transfer medium
are assured through jacket, which incidentally accelerates
heat transfer and reduces scale build-up or fouling in

jacket.

Inner jacket

N/

Outer
jacket

Inner
jacket

—Special type of spiral baffle jacket.
-Since patition plates transmit internal pressure to tank
wall, thickness of inner jacket can be minimized.

~Thinner jacket plate assures a more heat transfer.

MY F Y 2B

Vol. 37 No. 1 (1993/8)
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N

Electric
current

X

+
i - i
| — Carbon .
"] Electric
current
Le—Zinc L . -
Corroded |
zine
I -~
Electrolyte

1 HELlFE
Fig. 1 Dry cell and corrosion

B2 K [BEEUE
Table 2 Heat transfer media

Jacket
media

Working
temperature
(&%)

Features

Steam

120~210

-Heating proceeds mainly by condensation.
(change of latent heat)

~The jacket, which is so constructed that the
condensed water can be discharged from its
bottom, (conventional jacket) is of the most
simple construction, since steam itself is in
the state of vapor phase.

~The higher the temperature required, the
higher the vapor pressure, which sometimes
necessitated the use of a dimple jacket or
half-pipe jacket for reducing wall thickness
of the tank being used.

Hot water

Heating

40~ 80

~This is a heating medium used when a product
does not require elevated temperatures.

~This heating medium assures that the desired
temperature is instantaneously obtained by
directly blowing in the steam through an
in-line heater. Further, it can be used by
having circulated through a constant tempe-
rature vessel.

Heating oil

200~-350

-This is used when a heating medium is
required to be at an elevated temperatures but
not at higher pressures such as the steam.

-To prevent moisture from entering the
medium, attention must be paid when handling
this medium at elevated temperatures.

Industrial
water

(or clean
water)

10~ 30

-This is a cooling medium most commonly
used. The water, after used, is returned to a
cooling tower or chiller for circulation.

-Jons are sometimes exchanged to upgrade the
degree of purity.

Brine

Cooling

—40~ 10

-Calcium chloride or ethylene glycol is com-
monly used as a cooling medium, but some-
times causes corrosion problem. Accordingly,
used mostly today are those media improved
in this area.

BEHE1

(@ W

(b
Al = B O 2wz Myl 5= 2

(b} W

Photo. 1 Pitting occurred in plate coil

(a) Internal surface

(b) Section

Vol. 837 No. 1 (1998/8)
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Lead wire

—-————
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Stainless steel
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‘ig. 2 Dry cell consisting of stainless steel and carbon steel

Electric cutrent |

—
Carbon
steel

|

-— (Corroded)

rr—,

-—
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“— Electric current
/ 'X (Corroded)
{ ]
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Stainless steel

Carbon steet

Sea water

I3 W& AT Y VAHBER LIt LIC K o TELBHO
B

ig. 3 Corrosion of carbon steel caused by joining with
stainless steel

Electric
current

Water Water

@ @

® S

Base metal area

Base metal area

41
ig. 4

PRGNS RS & RS ORI A2 | 2 B
Cell created between welded area and base metal
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Table 3 Comparison of behavior mechanisms of various corrosion inhibitors

. . . Application
Corrosion protective covering
closed system open system
Component F catures trat
concentration
Classification Schematic clear soft pure - -
water | water | water high |medium| low
Polymer Ton 0 0 —There is a possibility that polymer phosphate is subjected to hydrolysis
ph‘osphate Fjrecipitation __1”3_0_1")__ in water, thus producing phosphoric acid ions partially, resulting in
(zincate) film type i | . . .
0 0 calcium and calcium phosphate scale build up. o A « % A e)
A\ . . .
Ca(Zn)/ —-Used mostly in an open circulatory cooling water system for low con-
C—Fe ] centration in which the residence time is short.
Formation : 10~-24 Hrs
Phosphonate Il{ IF ~Rarely decomposed in a usual open circulatory cooling water system.
po.lymer o-"P P-0 —Used mostly in an open circulatory cooling water system for high con-
(zincate) | | .. . . . .
0 0 centration in which the residence time is long. ') X X O A X
\ /
Ca(Zn)
| [ Fe ]
i
Nitrite Oxide film Thick —Very effective in a closed system, but sensitive to anion.
ickness
(molybdate) type -There is a case where NOg is converted into NHjz or N2 by a cirtain
(Passivated 7~ FeOOH . . . . .
film type) 7/ kind of bacteria, thus losing an intended effect. Its use together with a O O O % % X
%86’ i slime prevention agent is neccessary when applied at a water temperature | *
of 50°C or lower.
Formation : 1-10 Hrs
Molyhdate Ozxide film R R -Used as a nonphosphorous-based corrosion inhibitor.
carboxylate + | | —Sensitive to anion. Rarely decomposed with NOg -based inhibitor, used
polymer Precipitation F COO 00C . . L :
. . —FeOOH tl h t heat st tank.
(zincate) film type 7 L \Fe(Zn)/ mostly in such system incorporating a heat storage 0O 0 O % X O
L Fe |
Azole Eluted Thickness —Used as a corrosion inhibitor for copper-based metals.
meta.l-{on. . -Its effect is not affected by quality or temperature of water.
Precipitation /I\\ R In ixed with f the ab listed son inhibi
type —C N-Cu N\ N— ?gaA ~In many cases mixed with any of the above listed corrosion inhibitors. O O O O O O
= 7
R N
Formation : 1-10 Hrs
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Some Points to Note in Designing Plants
for Synthesizing Pharmaceuticals
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Hiroshi Misugi
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Kazumaru Saeki

In addition to various kinds of glasslined chemical equipment, we have been manufacturing
Wiped Film Evapolaters and Dryers (SV Mixers, Conical Dryers etc).
Utilizing these equipment, we have long experience in the design and construction of various

plants for fine chemicals.

This report presents some points in designing plants for synthesizing pharmaceuticals.
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A Beam Type Tankcontainer

DB BEE 27
N

Yoshio Kitamura

A full frame beam type tank container has recently been developed and put into practical
use. The aim of the development is to meet customers’ demand for increasing the container
volume beyond 2l m3 and for better protection of the tank shell from damage caused by a

road accident or rough handling by a crane.

The new design of full-frame container is expected to have an advantage of better protection
when compared with our previous design “container having no roof rail” proposed in 1986.

A -
WrX19754BIL 2 v 7 2 v 7+ F OEWER RS TLIskx
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ig. 1 New beam type container
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Fig. 2 Saddle type container
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Table 1 Specifications of beam type container specimen

ISO class 207 x 8’ x8'6” (1CC)
IMO type Type 2

Nominal capacity 21 000 £t

Tank inside diameter 2 200 mm

Tank overall length 5 824 min

Shell thickness 3.2mm

Head thickness 5.0 mm

Tank material SUS 316

M A W. P

Design pressure

1.78 kgf/cm?
2.46 kgf /cm?

Max. gross mass 24 000 kg
Tare weight 3520 kg
Max. payload 20 480 kg

B Fr7E¥ FArMEEMT LD
A
4) 7v—afEEZy v v — nEl
W—TZ V=, REPLPALFr—
WEOEDY A F7ve—affxo
oD REWENRE N,
(6) PRSI & O SEEs—{A 1Y
T7 Ve LB
1. 3 E—ABOYF+OMHE
EERMECTHBLTWAHAY 7 a v 7
Fik, 20ft. DE XD L OREARIT
%<, RETIH28mMS B L, WEEX
30.48 ton MEW TH D, EHNTILE
MR RIC BT RE NS D, HEhE
TIAEEHN20mS LHR XN T WA,
B &> 72y 7 FiE2nTik 20 m3
B EOEENERDBN TS, (7,
BEE TR, RAEHE (2778
B+ 7324 ton DEEIHH B,
ER=z—-vV3ERERs v 7 2> 7 58
ELTRARBDORENSDEEATE H\j

Corner

fitting

D, ¥ i=ERECOWT L ERBEIT
Hbh¥, ERELHAAENLD LH

V.

@ Stacking test (1.8 RX5/4) (6 stacks) = 54 000kg

® Lateral racking test 15 240 kg
® Longitudinal racking test 7620 kg
@® Longitudinal restraint test (2 R) = 48 000 kg
® Top lift test 2R) = 48 000 kg
Bottom lift test (2R) = 48 000 kg
@ Londituginal internal restraint (R) = 24000 kg
Lateral internal restraint (R) = 24000 kg

R: Maximum gross mass = 24 000 kg

HIM HEAREEN
Fig. 3 Outline of load test

8 2 X HELEHBRIHMER

Table 2 Distortion of members in stacking test

Location of load Location of load

Load a . b
61 | 6 | AL | & | 4 | 4L
0 0 0 0 0 0 0
54000 | +0.1 | +1.8 | —=2.0 | +0.1 | +1.6 | —2.0
0 | —04 | 0 0 | -04 | o0 0

Longitudinal

HlOBRHIIRSEET N TN B,
SEDBAFIT 2 —F = — X 2Pk D
HREIEME BRI, BAKE 24 ms,
MERX3048ton # HEE Lk, 777 L, EBORMER
bie-Tlk, BEQCEE v 7 Fio bbb, BE%21 ms,
BRARERIZ 24ton (7 v — AiE: 3048ton) A& L
Teo BERAL ¥ 7 DERARIZIE 1 R RT,
BUEFRER AR E  BUETIBERAER

v e— A H 24 m3 30.48 ton
B PR 21 m3 24.0 ton

2. WEFZ2b (B, BHNEE) (C£b7 LV —
LR
2. 1 BHFERR
k¥ FAR, v 2 BEESEOR Y - 28Ry
2775180, CSCRM (BRemay 7 et s
EEEK) ROEDMHRANCED BT 5 HERRE T

Load - c d
oy | 92 | 4L 6y | 6 | AL
0 0 0 0 0 0 0
54000 | +0.2 +2.0 —2.0 +0.3 +1.8 —2.0
0 —0.4 0 0 —0.4 0 0
Residual distortion = 3 mm
[_\&38
-?%? Py V/H_ /%J E:EZZZ
. 27 v
Location of load (a) 254 Location of load (b) Location of load (c) Location of toad (d)

WEHK Lic, MEMROER L FEOAX X2 E 3 HCTF
To BRARTEINMER 24 ton RNEBET /> TnB, F 1,
ERRHETCOELIXAEL, BEDOHR LT -0

1) HEHHE (Stacking test)

Ty 7 IR T IMCERAENDES, B TD2
YEFREEEENL I FFOBEEAEEST AL L
Cinho #-T, ISORUVCSCTIE, BE6EELL
T, ESBRDOEREMEDEIZIC X - TET HIEES
EMACEREZIT) S LB IN TS, Tz, BAH
BO LT TN THEEN TN SAEENENR D B2, 2 —F
R PCREA LTS E 2, EFHAEEBmm, BEH
z254mm, 5 LTCHEENMNT DI LR >Tnd, *
NEREBELYTH LTORERRERYE 2RCRT,
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2) $i7 v ¥~ 7B (Lateral racking test)

227 F R 2 B d B 8 B BREEA
ez vy 7 FRMBO v ~ Y v 7 RTEREOIEE
FIED7-DEBENB DT, TR 2 v 7+l
TACHELX ST 5, TORELXER LR
THhied, THESEY LT, ARRIRCEINR
“EHEEL, FESMEEE B A KR i &
IRMEA M2 5, BRERCOWTUIEIRC
S s
3) EF 5 v ¥ v 758k (Longitudinal racking

test)

B7 o xv 7Ll Movy s v rRcay
*FORFHADOINRHHBT v F7 v—aTib
e, COWMELAERL-BRE1TD. TR
sE% L TEAANBCE M W JEEL, k
MEe B EFHFRKTBICHEREL T 5. RRE
B4 KITRT,

L) EFR&538 (Longitudinal restraint test)

ZIrFFETTy IPEETHETIES, R
g, &fEibic X b 2 v 7 THBLS AR
FBAZT 5720, TOREBEXEE L IBRETT
Vo TY T FTHBESERBD LH b r—HrE
2L, forEe B ERE, BIIROKFREL M
FB. BBRERCOWTIRE I RETRT.

) EEE LY, TEH&E LY (Top and bottom
lift test)

CORBRE 2 YT TR R RS RN
PNy, Ry ve—aiighdiofed, BT LR
L& I BBRZEITHo E/z, BY LT
EEAERUERETT D BRI DOWTIX
56 RiTRT,
) EFEMESR - HEEER (Internal rest-
raint test)

ZORBE, EFHA, BHACEEEN
=Ry, NARWOEMENRECTIETEELERL
BRET). BRERCOVWTIXET, §RIT
S
. 2 #R9TERER (Dynamic impact test)
{C T C (Canadian Transport Comission) %
ESER)

COMBE A FEXTOE DD DRI ET DM
3T, IVTTEBRERRETIHEE L ZoRER
IBARTFNERB R, Z OREOEERRIL,
1Y 7 RGERRETIESORE, FioBic

B3R B yxrIERINER

Table 3 Distortion of members in lateral racking test

Push Pull
3 Load
= 4L1 | 4L2 [AL1+12) 8y | dp |4L1+L2
0 0 0 0 0
15240 |+4.0 |—4.0 8.0 |—4.0 {+5.0 9.0
A% 0 0 0 0 (]
Diagonal distortion < 60 mm
B4R EFI»FrIrEABREEHER
Table 4 Distortion of members in longitudinal racking test
Load Push Pull ’
a2 (ke b] )
/
/ 0 0 0
&L 7 620 4 7
0 0 0
Distortion = 25.4 mm
B 5 X EFREARBHER
Table 5 Distortion of members in longitudinal restraint test
? Load Push Pull
ke) L L
= x| 0 0 0
48 000 —2.0 +2.0
‘ L 0 0 0

Residual distortion < 2.0 mm

-

# 6 & LE THRLHBHHMERY

Table 6 Distortion of members in top lift test and bottom lift test

Bott. lift

Top lift Load Top lift Bott. lift
I (kg) ) d
0 0 0
45 48 000 +0.5 +0.5
C O 0 0

£ 1 X ETHEERREMEY

Redidual distortion < 3.0 mm

Table 7 Distortion of members in longitudinal restraint

B AHRBEMHZ B2 E 5 kllE+ 55BTh Load | v L1 ] L2
So (ke) P) Right | Left | Right | Left
CTCORMBIRKI, v 7 7 ~(HEOAEE T o T o o o I o
VA CESEL LTREBEL, 272y 7t | 24000 | +4.2 | +1.0 0 +1.0 | +0.5
SEB L e BEABREETH L TTE, HEDR Z 0 | +01 ] O 0 0 0
*— F (4mile/h, 6mile/h, 8mile/h) THEL, L, L; <15mm 4 <42mm
IFHECHREIE S, HEEa Y 7 FELCHE
IAIMNE &, 7 V- s EEBGAOTAAICH ety
;?gfa)%ﬂ:ﬁﬁ mm LIPyTH 5 & & D ek '%abslef giﬁfiﬁ;flngnﬁrs in longitudinal restraint
Wit ik, SWOBREDNRbLY I, CTCOH z Load | L1 12
1458T, WHEBAK 1 EoBEERC2IY 7> L 5 (ke) 5 | Right | Left | Right | Left
PRAHEAHEDORAY — FOERIELHELT 7 DI 0 0 0 0 0 '0
> TWnb, SEOBRBRERTY, 2 v 7 F0RE A b ! 24000 | +1.8 0 0 0 0
Sk MR W RSN, A0 HEk 7 0 0 0 0 0 0
Zo L, L; £15mm 46 <8mm
0 W Ty o ER Vol. 87 No. 1 (1993/3)
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Table 9 Maximum stress under load test

Dimension : kgf/mm?2

Load tests Max. stress All. stress Member Location

1. Stacking (Case 1) 19.7 31.8 Corner post
2. Lateral racking (Comp.) 21.3 23.5 Top end rail
3. Lateral racking (Tens.) 24.4 42,0 Head
4, Longi. racking (Comp.) 32.6 42.0 Head

(without/roof rail)
5. Longi. racking (Tens.) 29.1 42.0 Head

(without/roof rail)
6. Longi. racking (Comp.) 12.1 16.5 Roof rail

(with roof rail)
7. Longi. racking (Tens.) 16.9 36.0 Roof rail

(with roof rail) 20 11
8. Longi. restraint (Comp.) 9.3 22.5 Bott. end rail > ¥
9. Longi. restraint (Tens.) 10.1 36.0 Bott. end rail ‘/é
10. Top lift 2.9 36.0 Support ring 0.4
11. Bottom lift 3.5 22.5 Bott. siderail
12. Inter. restraint (Longi) 11.5 42.0 Head
13. Inter. restraint (Lateral) 9.1 42.0 Support ring _iﬂ
14. Load for transfer area 23.8 36.0 Cross meber 1

1. Allowable stress
3¢Sin=3X14.0=42.0 kg/mm?
1.5 0y=1.5X24=36.0 kg/mm?2
fe=Allowable buckling stress:=—1'5{IL(ZMV}F

v

Cross member

8-Load
P N— o T 4 trasfer
4-Corner N areas
fittings % %
=3
S
End _
frame o
T ] &

1700 1700
Lum | L]

FAR ovFF9R— MrE
Fig. 4 Location of support

3. BMHERHROEANE

21D 1) 75 6) FTORERR TOBHETER
& AR BB OFBREAFT, IGTHE UBEORER
B Fotre BIRIBFRC KT BIGHOBXETSHD,
ESTHERCHIUT T - 70
4 FEMBBIRICKPBEDHER

2y 7 OMBORERIE, HETILCS COBBHER
BB WIEHEC X 5EHERAREY T, REOCEYEENMT
THHIENRRHER LD, LinL, 70 2L 7OHED
RRCi, BICEEFRIBRE I N AW, BRERRKD
BREBECA L TOBREAHR L SEECREERDBN
BBEMRB B
IROFGHFRINE R ¥ 7 2 v 7 F i HEITEORS %
FTotzbDThbH,
4.1 2GOEEZ&ARULIES

IMDG CODE 7z L e @D b I-BmEk, Z=EE
THET2GOIMEEL INTWD, 2D b, 0D
2GHMERE L UUEN AT COWMEBEXE 4R
TEo, BeE4ERTxRrs4 (CASE-L) 27w

B/ 10 R 2 GOHEAMTIFTER
Table 10 Stress analysis under dynamic load of 2G

Head

Frame

CASE } Support ST ng i 3+Sm 1.5 0y
1-1 | Corner fitting | 22.5 | 5.00 | 42.0 | 8.20| 36.0
1-2 ggﬁfzgggggber 11.7 | 8.68 | 42.0 [ 10.3 | 36.0

Head thickness: 5.0mm, shell thickness: 3.2 mm
3+Sm: Allowable stress of shell (SUS316)
3X14.0=42.0 kgf /mm?2
1.5 oy: Allowable stress of frame
1.5%24,0=36.0 kgf /mm?2

AAV, TV F7Vv—a8R (¥ y—vRERZER) T
%% 54 (CASE-2) o=@ bh D7 — X TCHEEH DG
FIRENT, RITRENTHAT - 720
1) IRTIEET
BRISHOFELET HERL, ETEyR— 11 v 7B
W, REFMIEY R - PRAE, 7v—-aTRIBXAY
SRR T AH A Frv— e OBRNPCREELTND,
MERTDRER, FOREMPBIIE, FIORCRT LI
HRIGTRE 3 SM BT Ch b, ¥z, 7 Vv —riCHHET
NS Gh, BRI 150y T TH%,
2) BN
ESEMIEE1GR—E L L, ERPOREIC X 55
FRIEE 1 G E Lice fE-C, IBHRIE Sn) 121) @
ISR CROSNIZS ID1/2 35, 7 Vv—riiBX
EFISTTHY, BAEEHE0ELTSG=ST &5,
J1S8250 (384 X12.1, $£4K12.2) OB
AR I L AUEHESAR D E LEROBEMEIZI06E CTh Y,
Ay Ay FFEBWTIZID 108 AV R LUESE
LTkRY, BHRERETE, BUNRCRTIIE, wiFho
AR WT LB ELEEL L TH %,
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Table 11 Fatigue analysis under dynamic load of 2G

CASE Evﬁ;§ﬂ1 Sn | a | x \psmt N n
- g}faﬁ 11,3 | 2. gg 8 gg %422 ;ig: }X :llgz Stress amplitude for 1G
- e 2,50 | 2. . . X . . .
Frame |4.14|2.75(1.08 | 6.15 | S107 | 1X108 20 :E?//r— s faTg“e strength reduction
................................................................................................. _%% actor
Head 5.85 | 2.75 | 0.95 | 7.64 ;10; 1x108 161 \ r: Modular ratio
1-2 | Shell 4.3412.750.95 | 5.67 107 | 1108 reSalt: Stress amplitude (Sneaer/2)
7 6 '
Frame 515 |2.75 (1,08 | 7.65 | >10 1x10 N: Allowable number of repeat
812 8 BE+BNBEOEMFRITHEE
Table 12 Fatigue analysis
FAAA _M,q;\_%q,agrf 1 G+Heat Stress amplitude
-3
] ARR \F
Stress amplitude for 1 G
CASE miﬁ“ sn |« | 1 | Re |eSat| N n Ui | U
1-1 Head 11.3 2.75 0.95 — 14.8 8X108 1x106 0.13
2-1 42.5 2.75 0.95 | 1.04 57.7 2500 200 0.08 | 0.21
1-1 Shell 2.50 2.75 0.95 — 3.27 >107 1Xx106 0.1
2-1 23.7 2.75 0.95 — 31.0 40 000 200 0.01 0.11
1-1 ‘ Fram 4,14 ‘ 2.75 1.08 — 6.15 >107 1Xx106 0.1
2-1 rame | 450 | 2.75 | 1.08 | 1.19 | 79.5 400 200 0.50 | 0.6
: e st oad san
POSTL STRESS ;o;rrzf;ut STRISS
Hith HHr
borron i =45, o008
e ELEM&678
"ZF =-5674.66 CENTROXI l'!aml ]
Eg:’r::a:n nIpER - :?:?: &
- o -
— R = a8
W i 2 i
BB 16,006 =3 200018
o 23.692 L2 s4i047
B4 o =R
- 8% POSTL NODES
:3 :10 4
Brsreatne
XF  ®1457
b 1-93.45
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Fig. 5 Shell stress contour
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 Fig. 6 Frame stress contour
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The Development of a Glasslined Sake Fermenter

GLEBERXRBEORR

U8B 2 iR
Nhoo® B
Tetsuo Kobayashi

(B E Ofeifi=

—

BAR & &
Yoshiyuki Nishikubo

In recent years, skilled workers at sake breweries have become old, and decreasing in number
year by year. '
The sake brewing industry, still relying upon traditional techniques of skilled workers in
many ways, have to promote madernization, such as technical innovation, education and
training of young workers and increasing the capacity of production facilities.

For the modernization of sake brewing, it seems to be important to develop an automatically
controlled fermentation system which is well harmonized with human skills, and also well
suited for delicately different ways of fermentation in producing individual brands of sake ‘at
various breweries. :
We have developed a glasslined auto sake-fermenter for the purpose of satisfying the demand
for high-quality brewing and reducing the traditional sake brewers labor.

This paper introduces some examples of automatically controlled sake fermentation conducted

at several sake breweries with our newly developed glasslined fermenter.

¥ Z M =
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Fig. 1 A mash production process
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b ALEBEOEHMBEIBLDEERS B, 2Tk
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Photo. 1 The GL-sake fermenter for mash production test
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Fig. 2 Flow diagram of GL-sake fermenter plant
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Fig. 3 Electric & instrumentation diagram of a test plant
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Table 1 Proportion of raw materials for a test sake brewing

Shubo Soe Naka Tome Total
Total rice (kg 350 1005 1680 2 965 5800
Rice for steaming kg 240 715 | 1305 2 380 4640
Rice for koji (kg) 110 290 375 385 1160
Water gp) 620 "1100 2100 4010 7 840
A sake brewing was done using white rice of 50 % polishing ratio.
Kyokai yeast No. 9 (K-9) was used.
HE i
HI7E IR

Tx iy FKE

5E2

R 2R T T D )

Photo. 2 An example display of mash temperatur progress
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PR RIS (C K 2 3KIBOSENE

Advanced Water Treatment with Granular
Activated Carbon at A Purification Plant

BAELLIE EHIEA 2 3
AOX

Yutaka Ishimaru

a3

Water sources such as rivers and lakes have been contaminated as a result of recent
urbanization and industrialization in the vicinity of water sources. To eliminate such a hazard,
an advanced water treatment system using granular activated carbon was installed at the
Rokuha Purification Plant in Kusatsu City, Shiga Prefecture. No complaints on seasonal surges
of objectionable odor and taste have been reported since the start of the operation in May 1992.
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| =1 :2.0m

W : (HE) 2%
i) 4%

W T : (JHAE) 19.04 m2/4

Gire) 23.78 m2/¢

BEE S D REE—FRWUE— WK
2) BHRVEMER

oM PHRFE (BER)

e il 168 mm bl k5 %L, 042 mmB T
4 9%LF

SRR :0.9~1. 1 mm

WA :1.5~1.9

-3 190 % 1

O FEWER 1050 mg/g Lk

BB 1 IEHREERE (B8
Photo. 1 GAC adsorber (East plant)

HoFmfE « 1050~1250 m2/g (Ng, BET £)
T E « 450 kg/m3
WA T 2%
Fofl : pHF#E (8.6 LLT), Bt&WE
3) TEBEKEE
B X AW RVvARAF ey 2(HEHTey 7))
OB O EEEYsLy
XFER : FiEBF] 2~20mm, EX 200mm (4 fF)

4) Hekr o7

% X UFHro7
# & :FRP

5) RUEERE

B X EEXREEE
M H :SUS304

6) VA7 xEEE
B O WA, BE, kv a7 ox

M EH :SUS3M4
7)) BAkRy 7
% X ikbRFERy T

x & : (BfE) 3.3m3/minx10mx 11 kW
(HfE) 8.3 m3/minx 10 mx 22 kW
B B K35
8) RERY 7
% KX KRREERY T
& B : (B 1l9m3/minx15mx11 kW
FrgE) 24 m3/minx 15 mx 11 kW
B &K K28 (W1IETFM
9) HERy 7

% X kBHK
A & : (JHfE) max 0.65 m3/minx 700 mmHg
x L5 KW
GHrgE) max 1.0 m3/min x 700 mmHg
x 2.2 kW

7 B %28 (W1AEF®
10) ZEs]FEmEHE
B X EIHEERIL I v Y~
&H B : (B 45¢/minx 7 kegf/cm2G x 0.4 kW
(BrfE) 75 ¢/minx 7 kgf/cm2G x 0.75 kW

"7 B &2 (R1IETH

5 E 2 BEEREGERE Gt
Photo. 2 GAC adsorber (West plant)
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e -
Surface washing pump !@ i

Air vent 4Z -

1A

Ta

Control
Level switch panel Air dryver
i [ 1
LI L LI
Inlet siphon Clear water siphon Backwashing siphon
. Z N eemaind 4 (0 \
= ] HE =t e - 3 T ~ . 1
] BT R B
1 H
Inlet pipe . i !
e == w1/
' | ,_L.L_g@”_ gl
e [ AT iim
L BT Surface
s ol washing
- L ; pump
T —= _ — _ D) Intermediate
s = —— h U
e I e b
I /
- . = L1
’J Intermediate basin

Clear water siphon

Section A-A

Surface
washing
pipe

FRP cover

Waste water trough

WLy

forme 1

]
Intermediate
ll)asm

Filter gravel
Under drain
_] [A/W Leopold block]

Overflow pipe

BOE MEVERBIERM oD

Fig. 8 Schematic drawing of GAC adsorber (West plant)
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£ 1 R GACIKIDINUROBRERERE (19924F)

Table 1 Removal of earthy-musty taste and odor by GAC (1992)

2-MIB ng/e [ppt] Geosmm ng/¢ (ppt]
East plant West p]ant ! East plant l West plant
Date 7 |Sand filter| GAC i |Sand filter] GAC T iSand filter! GAC i Sand filter; GAC
; Influent effluent | effluent | Influent 1 effluent 1eff]uent| Influent i effluent ' effluent | Influent | effluent | effluent
92 6/23 25 20 <5 20 6] <s 7! 6 <5 7 12 <5
6/30 59 55 1 <5 | 63 61; <5 7 7 <5 8 14| <5
77 20 16, <5 11 10 <5 6 7. <51 6 131 <5
7/15 8 6 <5 6 | <5 <5 | <5, <51 <5 <5 13 <5
7/21 10 9 <5 10 9. <5 <5 6 <5 6 12 <5
7/28 12 12 <5 | 16 13 <5 <5 <5 <5 <5 6 <5
8/ 4 190 140 . <5 400 170 |  <5° 6 <5 <5 <5 11 <5
8/11 93 781 <5 180 | 10| <5 <5 <5. <5 <5: <5 <5
8/18 130 ; 110 <5 | 190 } 130, <5 5 8. <5 7 5: <5
8/25 33 | 31, <51 42 40 <5 <5 <5, <5 <5 <5 <5
9/ 1 20 | 15 <5 24 24 <5 <5, 7 <5 9. <51 <5
9/ 8 17 17 <5 22 19, <5 9 8. <5 9 5 <5
9/14 23 19, <5 26 . 200 <5 6 i 7 <5 6 <5 <5
9/22 28 ! 25 <5, 33! 28 <5, 6 | 8. <5 6 8 <5
9/29 41 39 <5 52 40 <5, 11 12, <5 11 0. <5
10/ 6 41 37 <5 56 48 <5 10 9. <5 11 14! <5
10/13 : 26 25 <5 24 23, <5 <5 9: <5 6 7 i <5
10/20 30 29 <5 26 197 <5 <5 | 6. <5 <5 5. <5
10/27 18 19 <5 . 20 14 | 7 <5 9: <5 <5 <5 <5
11/ 2 1 10 <5 1 10 <5 <5 5 <5 <5 6, <5
Max 190 140 <5 400 170 | 7? 11 12 <5 i 11 ul <
Min 8 6 <5 6 <5] <5 <5 <5 <5 <5 | <5:. <5
Ave 42 36 <5 62 40 <5 4 6, <5 5 7 <5
1) Zebrigas - PEEIKICIFEK CERFEK) #EATE 52
R mEA XEIRE TOWMENEEABIETE 5,
& & :max 330¢/min, BHEEHT5~15°C 3) HExxvE¥—Thhb,
a & H-FHE&E1E < BAR T OEEREHHKENDORAT R & &%
3. 2 RiEOBHEK HIEHZT > T2,

AR GOSN, SEF Rk U TEED S WY1t
BB £ 7 2> « 7 4 VR —BRERE S 5 TABN, 1
HREEMMAE LTH LB N2 LD ThHD, 2D
120D 7 GBI BT 2R MOBEZFME L LTI, B
BOFEERICTEA 52 5 2 & 7n {EK 7 1 & RITHSA T
BhE -, TibHREME (G, 0, KESES)
WK & 20T Bl DB BT RIS N ERIN D, KHE,
TEPER D YR 13 10~200 & bF R &L b £ <, @K
IR EROF B THIEL Y KEREEYETLH &
LB, ZORMBEERE TN ARREIZ,
(1) #FCEEF D FiEK % 320 % b K 4 27
MBS Lz &,

©) RN B OF @A L, &
HEMADFEANL, ORI L D RASY A 7 5~
EALUTITOMABEL Ll EEETH S

REAFBHOBEEY LD L,

1) BEEEIED T

- BB, Q)OBEROMMEY 47 5> - 7 g2~
PET 25BN REED - HBEEN, B 7 - &

FEOEBELED TRD T o {HEHRHA TOR
BB & T - 12,
VR SIS D3
< BEEETL, TAQIOEREIC L0 JtERR IR A2
2 BUIRBENFREL 12 5,

[\]
~

REBDOYLER Y 7@K R 7R ETH D,

4)@%?@#&%

s WGE M AAEWMIHSZ LT D - D BK R IC A

DEENfT2. 5

< MBOKDFHUKALETES R B X D S, BEKiE

MEFUTLEENRFELE L\ DRE LB E

X%,

s KIS~ D B E Ch B lcd/kER 2

v~ g S HEIEBER R ETH B,
4. EERR
%$4HKL9E%®%E%%WTﬂﬂmE@$M

%%£kfzf5ﬂﬁﬂi@&%%%%b,ﬂ@ﬂﬂ
ﬁi%D%aKéﬁfwm?éiT%6ﬁﬂﬁﬁﬁﬁﬁb
Nz, FDEDOEHRTKBEIC L 500 BB D EEDHT
HRE B1RCRT, ELWHIO 6 A ik B4 WiE
BLIKIZEEE 82 20 OB EEE L 7 > TWB A,
GAC LE/KIZ2-MIB, YxAx3Ivik wEERARD
Sng/eLIT el -Tnb, ¥EEdill4+mLT2-MI B
DEREHEEHED 8 A 4 Ho 7 — 2 TEX2400 ng/e, #b
P EK cl70 ng/e % 308% L 7=, G A CALHE/KIES ng
/8 LITThy, BERICLASHFROEBERAILMD - T
Fo 7 — 2T, |B&E (East plant), #E (West plant)
DFEKDO MO RYEBENREL DD, BRI EEHLD
BUK L7 BEK AN o fc A, 0 7 Bk CERIRENI0 FH

REAb AR
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md) KL, FORKBLIEAKLTWDLOEER
EMBUK A EKFCZI N TN B ZE R0
ERbhb,

GAC 1m34ph ok EiXIBE 19900 m3/m3-GAC,
Hiagc 21200 m3/m3-GAC & 7 b REIHM L EIETN
VEMIEMEIR 7 A 7 EORNE & L 223000 m3/m3-GAC
BERTHEEbNS,

5. SHEROERRE

HE, BREREY BHE LTw 72 AEKED S EEK
MBRRER GEMERWFERE) 2B T\ 528, [tk
WTEKAEA LD B LS, 4V v ABEONmLE
BLATER DR\, 2O/ DWT 2445 <
OB TR LUTHEELTWSDR, BE 77 & AXEKL
HOWEIMMETH D, L > TESBOHEBIZER LW,

HMEFFETE T3\ C RIS B BEs LS
2, TEHEKEBRIEIL v » 7 0BE, ZHK: LT
FIAFER LTS, ZORDEEROHER UL THF]
DEBANTEHEFNDOEE L 252D EELXET 5,

FLREBRAARED X v -3 FRO EKEBRELH D
M, FEOBMITBEBOBNLESL D, TOMBESYHEL,
OEN A IEHERKOMEEY L OBEEOHFENEENT
WBA, REMHOHENRELETHHKED F.B vA R
N FREDBEFE U 2 LWEKIEB O BHAIA - 12D THEN
ThH, COEKBEBIBEEICRT IR, ERLLOE
NI-ERKEBETHLD A/WKRKVARVEF TR v 70D LR
Bk Bl L2 ST 2o D TH D, IHF|
BARETH D EMREERHCEE L b0 LD, &
BOFHRINIBMILDAADZ EBEFEORMBT L HEE
TXAH L5 RBCERILEYEINDTETH D,

L8 g (03

Bk, BEEfe 7 GBIk T 55 EE KB R
BET B8N Uichs, REFIE924 3 A% L, 5A LD
BEW 0 RRRAEAITHE L TRk e Btk LSEEIR R AR
EAERSELHEEL, TOBREYTOZIR LI

JEEE & 2RI T 2K ERBORHEED [ HSh -
U o AKGE10 7 4EETHE ] 4 5@ LIRS i 7= Sk BE D k8
DY B LT %, 20X 5 RO 2Bt D& B

BE R 3 VvARNVFIMSHEKEER
Photo. 3 Leopold IMST¥ cap underdrain

EK BRI % S TH & &L, [S-LwK
E W R TE D HINBEREEL IO ED TN B2 Th
%,

BB, ARg0FE, g, HELX4VEKED T
BE, ZHICI I EETTKET O B 4 g RED
ErxFELET,

(BEXHED

1) BT « “TEER 2 AWK R O TR & B, T3
7K, #5232, 1978, p. 33

2) FHRE(C O - “BUKORIN”, Hods, (1985), p. 308-309

3) HHNERD UKIPET ", KR, (1976), p. 413

4) HAKEHS - “BEHKERERER (R RAEER)”
(1988), p. 9-10

5) VHEERMME : Figl < 7Y 7 B, Vol. 35 No. 3 (199D),
p. 38

6) BB : v 2 NEUKBIFEKK BRI ZEE R AT HEEERD
(1990), p. 5

7) Herzing, D. R. et al: ‘‘Activated Carbon Adsorption of
Odorous Compounds 2-Methylisoborneol and Geosmin.”,
Jour. AWWA,69(1977), p. 223

8) HEFEBD : KBS MES, £5633%, (1987), p.16-17
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RO 70 2OEESKLEADER
The Application of Membrane Technology to
an Advanced Drinking Water Treatment Process

v 4,
GOBIR  BRBIFER
i F& 2 {
Hironobu Nishio

K B F B
Hideki Mizusawa

The recent eutrophication of lakes have caused an increasing growth of algae. The conventional
sand filtration and advanced water treatment processes can hardly prevent the algae break
through. Experiments using a membrane processes were conducted at a demonstration plant
in comparison with sand filtration. The results showed the superiority of the membrane
process in algae removal but showed nearly the same performance in the removal of heavy

metals (Fe and Mn).

¥ Z M =

BHEDEIK 77 7 2 1%, GEERT, BIRIEE - 2L
BnhOTh b, 2oy 2720k, ABEOUHECEL, %
MO EOMREC AN TH S 2 L, Fi, HEET
HETHBEDRE - Tnbe UL, KBEKEDE
LC X 2BEFOF LD, REAGOHIED Y 2
2 EEDTRHMEORENMEEE Y, 4V BN
ONE M IR IRGE AL BRES 5 I U 7= 5SS AR 7° v 2 R 2%,
BMAXNDOH 5,

BUE, NGBS E D 5 AEFERE, $912000 DR
L, ZOREHENHBERIETH D, & DO/NRBUKEIL,
HOFBAOBROEL & T HIRE DO BRENEET /t 5
LDEFEZBNT D, Tz, BKEROIENEG S
Bz, XBEEKEZROEIL, EAL— 2R B
Thde £IT, INHO I LIS B e KIEDHA
(178 B ALER T & 5 FEHEAMEE 77 v & R IS AY BT D B A
PREIEIND LD o720, ZOBEFIHERE K 2
7L, COVEEND, Tk, ESTARELER, KN, R
O IKIBEHIK 7° @ 2 AP AR B CE S E— ko R FEn
¥ > T, (MAC21EH : Membrane Aqua Cen-

Alum, NaOll

tury 21 Project) MttizisnwTd & oW EE L, I
7, FERAREK 7 2+ 2 ORTFERRATT > T b,

FHCIIEERK 7 2 2 2 BNT, BIEETORBREMR
HUWEEHOBRELHNE LTiT> TWA S 7 = & 2
DEBRBOME L RET D, Unds, EEREBEIZRAK
EMEMESESKAEISGE 77 » F (E1R2HEHE)
1. BKOEREIFZFICDONT

HRBKAEA ICBBR I NztiEEE: (RO)EL kKFE
XN DESFER L, IAEEOBIFE L, Bk EEE
WaE U, FAGERNRS « LIRSS S i D15 L)
Hu &I O FgBEIR SN T iz, 21,
BEDEAFENHZE V, ZOEENROKE EE 5T, BAINH
B (UF)E2, BEFEE MFYE @ RA D &2k
FHhhs,

WERDEK T v 2 2%, K& CEEn R, WiHS
ThDHN, TNeF R —RE OBt ERR-2
EEIENTREE D, UL, ZKIBEKE, FKE -
RHIFUK TS Y, BENE mg/e hHEE mg/e i1t
T 50, BAHEEREIPFAE LS WHEE T 0ER
%3,

Cla, Alum, NaO}! Cly

Raw water

Coagulation Settling

Ozonation 1—*’ GAC

‘—-l—{ Coagulation H Sand filtration"—u Treated water

1 TR K B EEAR 7 v —

Fig. 1 Flow diagram of advanced water treatment system

1) 1E%E (Reverse Osmosis: RO)
DHES (10~60kg/em? F2EE) 2T, KEBE 2T 2,
E2) BAFEE (Ultrafiltration : UF)

''''' WRE, WHZHEIET B2 MEIORaRE BN T, ABSFKICZOBEE L

----- IRAFRENE, 10~300 A BEOABEEHL, HOAEIBBEONFORZIICL > THF

URNVTRDNWGT, EEONEEL 3, B BEET. M2y 4 VAD XS REMEm RN BRENES,

{1:3) Fi0u#E (Microfiltration : MF)
FRIF 2 aAy 5, ©

------ FETPREE, FRAS100 pm N50.01 pm FEF CORETICEENIEEE, 20 (
BEN4) B OB RLTHET,
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BEH 1 I/aXxx7a42 (EEHE X700
CTPTHR UL« BRI 2D
Photo. 1 Microcystis X 700

()
|

Raw water— -

= Membrane
module

B 1R ey - VO

Table 1 Membrane module specification

Multi-lumen
Membrane type (Internal pressure type)
(Ceramic)
Membrane square area 0.1m?2

Housing ¢38 mm X 491 mmD

Diameter of membrane element $4 mm X 19 pieces

Membrane element length 425 mm
Pore size | 0.1 ym
® 2 K OB
Table 2 Operating parameters

Parameters

Filtration style Dead end filtration

T

|

i

Operating pressure ‘
I

Process monitor

2. BERBEBEERICO>NT

PR fHAGE S SRR L, KA TR E LT b, okl
1%, A SV IRTE LT B A, UTAR, TEE
O E RO AGHEAT LB ORI % T o f2e COEEKED
f1c 4 Microcystis (BE 1) &, FEEE GF@Eh,»D
DISUA T AN BT ENDD, RIEOE KT v
b AR OEEE K v A CHE, BrErRE TR S Bb
NoH, 2T, HEHK L 2OBPRCKRDY, EE
DOHIMETEL D /I Z VIR TH B (MF) 12 X A4 8EE
AT, BOE, ST O, HESEHEAD T 2
WAL,

WEFOEK 7 2 Ak, HAREF (By 7&2na$, &
EZEEFIRTS) CHKUHEIND ZE23%0, 5T
RERBEFE ORMEIEING, MEFE K TH i HE /KR 2
(294 kPa) & Uiz,

29.4 kPa
Back wash pressure 490.3 kPa
Back wash time 120 sec
Back wash interval 05hr
Treated water
B2
Fhr 7 v —
Fig. 2

Scheme of the experimental
equipments

2. 1 EBREE
FIRTER7 v —4RL, BIRCEeY 2 — otk
By, 82RCEBERERT, FRictgt Lok UFR
KEBET) 1, B1TRECRLEEETI7 Y rO 2EHOE
AT - o BELT K TH S, KRBT IR
e L, BEEMNL, ~v Fxy 7oKEZELFIBL 294
kPa T—E& Uiz, EAMiA T A>T EOHE
FOREL DD, —EDME CHDERKT L H85EY
ﬁ?fCo
2. 2 AFEBEERVAESE

7 7 7 AKBANREERE, BAREEM ) OLBEETH
h, BFFFFLBWTSED 7w xe2=2 (PMX-98)
C L HERATAEE Ulco &, PV Am ARy, 4
FR v (sl @FEREKE, 8 ~ryrrolilE
&, KRBT R HERL L 72,
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H 3R BUBEKOEYS (F— 282066 BMUkE %R
Table 3 Algae of treated water

'91

Date | 7/24  8/21  9/19  10/17 11/11  12/19 13%3 2/13  3/25 Average
Raw water | 9360 41380 13660 8380 8580 14100 10060 6620 10560 13633
[ Ak SR oL T T R e
The total of algae ‘ &ZTekgagz.tfel:tratlon ; 0 5 g 6 . . 4 0 5 4
O o fiation e
| treated water 10 32 23 22
160 30
2. 3 XEB#RER 195
231 799 72DOnT 140p A 420
779 7 ADR AR A EIRCRT, FEAkLwNE, W 120} ° 15
VesEEA 10/ 2h &L=, 75 7 ADIETHBE 7 g . \ 110 o)
W, 7TAMHMYSEEY 18/0.5h Lic, 5 Ann108  E O I
DFH7 7 5 7 22604 /m2/h < B, R S . g
HKBAR L D 6 D ARKEBL, 79 v 7 2D [EE A R R . et 5
THI2DEEY 2 — VORBEBE T - 72 KKLEGBD & e, o .. S
77 v 72, 1821¢/m2/h THY, KGO 7y for Tet e, o
7 AETEE Lo 1LANS 1A TR, KBAETT51C sl /20 1/1h  1/05h o /05D ees
DNT7 99 7 ZALETFTL, F¥H7 5 o 7 21349.7 ¢/mz2/ Condition of back wash
h T -7m, “MWN$MWX@%&“MVMWBJ%£
91 92

KB AP EONEER L TH 0L, AR
779 7 ADPLEE B, WIFEHE FSOEMER &
A7 7y 7 AL, BEEEMZME Oey .~ adH
U7, 110¢/m2/h ©% %, #BiEFES 29.4 kPa Dpg,
FH7 7 v 7 23607 ¢/m2/h L ir 5 TEY, 7557 %
DRALEEXNZ BLEXD D, B, BEEHO EHE (49~
196 kPa), HERBEBEFEKDEBERAEAROLEE, witwme
DEFEELFREL, LV KERY 59 7 2%BB- L% H
e, BRE{T-Tnb,

2. 3. 2 &%l (BE) ©onwT

FUK & BABDKDORIR#EHR 4 B 3 RCRT, LWl
13000 (/) oK LT, BAEAILIEIE 100 9%
FrEHIEB N/,

—a— Raw water
---®--- Membrane-filtration treated water
~=0-~ Qand filtration treated water E

N J
) 1 L 1 1 1 1 1 1
"91.4 91I.5 91.6 91.7 91.8 91.9 91A1(|9]f11 91.12 92.1 92.
Date
B4R THMOFREZEL F— 2R4E : BRKEA2E)
Fig. 4 THM concentrations

1
2923

$3M Flux OFABIL
Fig. 3 Changes in the flux

2. 3.3 rUAmARY,
WT

P amrzy (LIFTHMERT) ORAB(LAE 4
Bic, FYsmxrrAmsE (BT THMFP & 854) of%
AR AEES B/RT. FUKPEET 5 5%Eo THM,
THMFP ix, BrEd5 2 LKAV, k12, EkEESE
BELT D, FUKFCERIN TS THMOEE
REWEBb D, £4HEKD THMFP oFi5kkER4
WS % &, AKX 12.8 %, WiEEK10.4%& v T
Wb,

FU w2 &y EpREEA T

e
B N N
Te.

Keys are given in fig. 4

917915 016 01.7 918 919 0T DO Tl 0 o T 0T o
Date

HS5® THMFP OHZE( (F— 24460 : IAkE e

Fig. 5 THMFP concentrations

f4) THM

PBEHRERAYTH D THMIE, HFRNE KB CRIENRE 25 3 BB OMAS DHIC & D REBT

Do HATIK, THMOHEEEIES U CERTEHE10meg/e & LTnd,

THMFP

CHREIGL, THMERD 5 2WE2RT 1 DOBETH S,

{1:5) TOX, TOXFP : THM /213 G/ <, KT ROBRERMENZED 26/ a7 LSO BEE s e LTHL TN
%o TOXFP i, TOX &40 5 3MHEDRTH B,
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Keys are given in fig. 4

>

| 1 1 1 1 1 1 1 i 1 i 1
91.4 91.5 91.6 91.7 91.8 91.9 91.10 91.1191.12 92.1 92.2 92.3
Date

B6E TOXDREHEZE
Fig. 6 TOX concentrations

140 T T T T T T T T T T T
120F R 1

=~ 100p /A .

200 L Keys are given in fig. 4 1

1 1 1 1 il 1 A 1 L 1 1
91.4 915 91.6 91.7 9.8 91.9 9L.1091.11 91.12 92,1 92.2 92.3
Date

BT TOXFP D#EHZEL
Fig. 7 TOXFP concentrations

2.3. 4 &@F#E v LAY, 2FM N n Y dpgEES
DN

e v e (TTOX EBT) ORAEL
»ERI, @E v rrEmpE (LT TOXFP &R
) ORHEMNMEETRRT, THMFP ¢ Fgie, SS
DL DREREIND S, AEBRTIE, TOXFP OFKD
SEBE 40.6 pg/e Wk U CBEEDK 39.3 pg/e,  RHFIEIK
50.7 pg/e k. 7x - T b BLEIK, BFEERILC kR
oY ST AW AN/ rel
2. 3.5 &fFHRFCONT

SBERRF LITTOC LHT) ORAEIEE 8 RiC
INT o BB DOWTERERL BT 5 &, EAEKD
bR 22 %, WRE/KOBRERN20% THY, FEAEK
VEEREEK & REOBREENES L,

2. 3.6 g ~<rirviconwc

BORBEB(ABIRE, v 7y OEAR LA B10E
RS, BUKDER, <> vk, Fh#h 0.02mg/e (F
BE) ThbH, BBk 001mg/eLlTeEinoTkh,
WA & RSO MBS S N,

2. 3. 7T FEHECONT

MY a — OB DONTIHRN B, (FRSEEIL,
TR (2%) &L, ey a — v iHBRIA T 4865 (E]
BE LU, BB KC24ERRE L.

FOEE, tEHRER gt 28 mg) KUy iy (6.5
mg) 2R E NI, IO, v Fr OMMRER L
RMILCHE L, HEE D ORKIC AR 5 Tnd & EE
b,

2.4 &
(1) BTEEOBRZIZEIEOLm 0+7 3 - 7Bk D
1212100 %FrET X /2,

4 ]
35 ]
-Q? ] }
» 3 ]
o5 4
8 2 1
=i

151 ] B

L =

OK 1 1 1 L 1 1 1 1 1 o) ! I-

9914 915 91.6 91.7 91.8 91.9 9LI09LII9L1Z 92.1 92.2 92.3

Date

%8 TOCOZEHZ (F— 2L BRKE DS
Fig. 8 TOC concentrations

008 T T T T T T T T T T T T
__0.06p 7
g
= 0.041
)
= 0.02+

(Lt o e PR T /1-\\&'/ e
91.4 915 91.6 91.7 91.8 91.9 91.10 91.1191.12 92.1 92.2 92.3
Date
£9 GOREHE (F— 282408 - FEKGEMZEED
Fig. 9 Fe concentrations

.08 T T T T T T T T T T
__ 0.06+ -
K (),(M: Keys are given in fig. 4
= 00}

i & ° é e é AT S -
91.4 91.5 91.6 91.7 91.8 91.9 91.10 91.1191.12 92.1 92.2 92.3
Date
#10 < H v OREREL (F— 2874 BRKGEAZER)

Fig. 10 Mn concentrations

2 THMiZ, Fi#EEE (0.1mg/e) UToKELE
Td,
(3) &, ~vrFrolEER WPBEREZETHH I LR
FER Iz,

(8 El U

XENTHAHEEDORZEIE, BRI m O+ 3y
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AHETEHZKER bV —FOHSEE
The Development of a Strainer Cleaning System
for Use in a Cooling Tower

(ROLEEER  Hfiiss 2 37
AN S G
Toshiharu Kobayash;

i\ B’
Kiyoshi Nasu

Shinko Pantec Co. has developed, together with Tokyo Gas Co., a strainer cleaning system
for the cold water basin of a cooling tower. The first unit was delivered in June 1992 for the
Shinjuku District Heating and Cooling Center of Tokyo Gas Co.

Since the cooling water in the plant is generally cooled by an open type cooling tower, dust
in the air is brought into the cooling tower and is accumulated in the water.

In the conventional system, the dust in the cooling watér is collected by a strainer in the
piping system, but when it is used in a cooling plant having a refrigerator of 10000 RT, the
strainer becomes enormously large and heavy. Moreover, the cleaning work can be performed
only at night, a great deal of labor and money is required.

Described in this paper is a cleaning system in which the dust in the cooling water is
automatically removed with a strainer provided in the cold water basin at the bottom of the

cooling tower.
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Table 2 Specification of cleaning system

Quantity of

circulating water 4230 m3/h X7

Cooling tower 7 units

Sump 900 X900 X 1 500 mm X 21 sets
Discharge pipe 1410 m3/h, 450 A
Cleaning system ! 21 sets
Air side
Blower 4.0 m83/min, 0.2kg/cm?2, 3.7 kw
Nozzle dia. 2.0 mm
Strainer 20 mesh
AC check valve 25 A, 1set/set
Main pipe 32A
Water side
Pump 220 m3/h, head 12m, 15kw, 4p
Main pipe 200 A

Suction pipe 65 A, 4 locations/set

Diffusion preventing
enclosure

Rubber

2 sets, 40 mesh

Debris collecting
bucket

Water level

Strainer

Enclosure

LA A
;Cleaning air
H5E  HEEFIER

Fig. 5 Diffusion preventing enclosure
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Table 3 Cleaning time compared with conventional apparatus

cleaning preparation cleaning numl];er <l)f celé
method . - | can be cieane;
work time work time| a day
replacement

conventional |cooling tower| 1h

cleaning stop and drain 1~ 2ecell

and cleaning | 1h
of strainer

automatic cooling tower| cleaning 10
" . . | all cell
cleaning stop operation min|
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An IWS (lon Scrubber) for
Toyota Chemical Engineering Co., Ltd.

(ROHER HE 1R
N B —
Tetsukazu Koide

Shiko Pantec Co. delivered an ion scrubber (IWS) at the end of March 1992 to Toyota
Chemical Engineering Co., one of the largest indutstrial waste treating companies in Japan and

located in Handa City, Aichi Prefecture.

The delivered IWS, MODEL #1600, is the largest of its kind and is for use in the exhaust gas

disposal facility of No. 3 incinerator.

Described in this paper is an outline of the IWS which has been operating satisfactorily since

August 1992,
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Fig. 1 Flowsheet of industrial waste incineration system (No. 3 Incinerator)
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An IWS (lon Scrubber) for
Toyota Chemical Engineering Co., Ltd.
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Tetsukazu Koide

Shiko Pantec Co. delivered an ion scrubber (IWS) at the end of March 1992 to Toyota
Chemical Engineering Co., one of the largest indutstrial waste treating companies in Japan and

located in Handa City, Aichi Prefecture.

The delivered IWS, MODEL £1600, is the largest of its kind and is for use in the exhaust gas

disposal facility of No. 3 incinerator.

Described in this paper is an outline of the IWS which has been operating satisfactorily since

August 1992
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Fig. 1 Flowsheet of industrial waste incineration system (No. 3 Incinerator)
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able 1 Performance test results
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Table 2 Quality of circulating water

Ttem Measured value (IWS outlet)
3as quantity (actual) 115 000 m3/hewet
Jas quantity (wet) 87 100 m3N /hewet
Vi (dry) 39600 m3N /hedry
3as temperature 85°C o
9
“omposition CC? 2 8.2 f’
f dry gas 2 8.5%
N, 83.2%
H,0 54.6 %
Measured value Measuring
Item Quench tower WS method
inlet outlet
Just content — 0. 007
78808
g/m3N — 0.0009 IS
ICl gas
mg/m3N 2010 4.2 JIS K0107
Jx gas 65 less than 4
ppm 70 less than 4 JIS K0103

3

IWS EiRi (HEOFF)
hoto. 2 Operating state of IWS (electric charge turned off)

TEm 2

=

T, BELLTe 2 — 2 BEHEAEEL 2.
BRI, 2B A D0.043g/mSN.dry, TWSH
17 0.015g/m3N-dry Th Y, v o~ nEEFEIX65%T
>2 720

Bk, ta— ABERNEHTRCOWTE, JISKHRE
MTRBT, SEORETER, ASETRERROH
THEEEA L.

It TWS Measuring
cm Circulating water method
pH 8.7 (26°C) JIS K0102 12
ss- 100 mg/¢
TDS 18 700 mg/ £ JIS K0102 14.2

o
v i
B &H 3 IWSHEERN (HEON)
Photo. 3 Operating state of IWS (electric charge turned on)
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iy El (63

LS, MBRERACHTAI=~INETETKRE
R 7eBEEBEZOLNDN, RERBIZZND D=~ X400
BT AHLDEMELT WA,

KFER 2 —F — B DFE D R IHEE % BE I NDEED
BB IRIWEENTH D,

ok, UHTE s Awy PR MEEELLT, IWS
BAOFHM D7 2 PEAEERBLTRD T 3T0OT JFBL LR
[

Tl <> 7 v 7 B

Vol. 87 No. 1 (1993/3)



Yy MNEMIBICKBRF Y L AMOEREWE
— XA EFOHECLINERADORIT—

Surface Reforming of Stainless Steel by
Wet-Acid Treatment

—Investigation of Reformed Surface by X-ray
Photoelectron Spectroscopy—

HRBRA I
= e W 7
Akiko Miyake
il n B =

Katsumi Yamazoe

Stainless steel has higher corrosion resistance because a thin layer of metal oxide is formed
and makes the surface of stainless steel inactive, which is well known as “passivation”. In
the semiconductor industry however, a passivated film of much higher resistance is required
for reducing impurities in ultrapure water. The wet-acid treatment, which we have applied
for surface reforming, was found to be an appropriate method to improve surface stability.
Further improvement of the reformed steel “GOLDEP-WHITE” has been made possible to

obtain a more reliable material.

Surface analysis techniques, eg. XPS and AES, are good for evaluating the passivated thin
film. In this paper, we study the mechanism of oxidative passivation and the effect of the
wet-acid treatment by XPS, and also discuss the stability of the passivated film on the

basis of electrochemistry.

¥ Z M E

AT ¥ v ASDIREMETABEEL, Thbb, BEaMSS
PSR TRESD D B B AR LEECTHZ L1 L B,
NERE AR RS Y X 7 o BB R & T, EE
R A (RIEEHME) AERIND - O@E ORERE
MBI A7 > v AMTIHATSTH 5,

METIZ, X7 v v AHOBCARBRE (L RT Y — BRI
EHT5EZOMBEEBENE L HEBINDLZ L2 RWT
L, MEHDOY = v F BRABI L » KIEHME 27 > v x5
“GOLDEP-WHITE” #Bi% L CT\5D, HfE, -hii
KELICEREHTEEEOB WA 7 v v RSO RE L
WobFEEED TS,

RERE(LC & ) KB S h B EE MR- A~E Ao
T Diw, XBEHETHHE (XPS), £~V 28
Tk (AES) XU &3 5EXAMTFELY FAvi-

B 1 X RERELE 27> v 2ol s

Table 1 Passivation method and reforming of stainless steel

Electrochemical Chemical Passivity

FEALEARTT R TH B, XP STk, ¥B0OEER (&
+A) DD B\ ZEBRIBC I B R A BECE
EMTED,

ARETIE, XP S LDAEREMER OFITER A PO
i, BRLRBIBE(ED # =X a3 L1 GOLDEP-WHITE
DY x v FRUAEORCOWTHND, Fi, B
BIELE D BARBIRE K E DL BT DT S BRE L,

1. XPSIE&L3FEBEB{ILEEOBEN

B1IRKC, Ldox7r v EMEEIEEN % RBRE
(LB FBC LY 8 Lize “EP” 13, EMUIEZIY
ESALFHC RBEEL L, 7D RBEA TG Licdh o,
“GOLDEP” %, 400~500°C T&MERIb k H REREL
Lizch DTH B, “GOLDEP-WHITE” 13 KAHRR LD,
Vey FPRRUEC X HAHEETI) LD THY, BHmED
WM TH D,

Passivity
Anodic Oxidation in Oxidation in
Polarization liquid phase Gas phase
EP ' GOLDEP |-  GOLDEP-WHITE !
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i OB DWTIE, BREMKIC AT AIE Y
R AV >~ MBI IHE ST 52D Tix, XPS
2 X % E P L0 GOLDEP AR ERE(LFRE OFBTHE R %
BB,

1.1 XPSIZDWT

X P Sk, BFHNHEDO—DT, RENC XA RBE L
L ERBETONBEM)DHHINDHETFOEF T * v
XNt HZ LD, KELXRSETOLEDREE
BLOWRESMTAITI LD Th D, Thbb, HEFOE
Blrarx~ (B & BFDOETHTOHEZ V¥~
(Ew) o izkEXOBFR1D 5,

E:)———hy—-EK—g’)sp
hy @ FiEXHo T 2V~
Gsp + PHER DRI

Ey i3, #n%E, Hxav¥ ¥ L TUIIEET -
oEARED, Lizai-sT, B fixfllEl LXxBAWT Ey
TRDDHI L LY TTEORENTE DY,

Ey OfEIZETM, Bifrgk, BiAiF, B AEERECL
SThFNRBEEL (FIavy 7 ), RFORECD
WChHREY G2 Do ¥ — Z7IREDBEN DI, TEOE
HHEEMNMES NS, HETFOEHABFEZ0S~3nm &
INE Tz, Art A A4 v THREFEEELY Xy 2 ¥ 7L
BB 5T 2 L REFADBES LR RDD I &7
T& 5,

1. 2 REgEREOLE—EP, GOLDEP

F£1 B iR RiH TS5 N4 EP & GOLDEP >
W, Art 208y 2 v FEBEIERE S LS FROM
WA a R Lz, BEEEOE/LT L, STRITEHC
L TEYH, EP, GOLDEP X i3 OLLM &
RS ARERER (BB 2 FEMCETAHZ b
B

i, EPOBREIEBII LTINS D Ry XY ¥ 7T
Iy et s, GOLDEP Gix504rLl ko x<y
RY YIRS B, A8y 20 v JHELERNSEEY
BB 2 2 LIZTRETH B8, LHEIC L > TANRy £ Y ¥
TRE SRS, B/ EEEREIEREC ST
WEOBETX P SbIREDHEEZ KD % Z L 135
L\ (RESCAERTIR <:f V7Y ALY ) LD, -
W E P o E1210~30A # 8, GOLDEP 2 100~150 A
BETHDZENMBNT WS, ST, BER
BEL D BECABRRRAIERTAHZ ERXTE %,

2RI, EP¥k L1 GOLDEP & o\\T, F& DR
Art 2%y 2 v 7 LIz RE KB % Fe, Cr, Ni, 510
BREDOXP S AR FVvEIR LI, KbiciX, BEERE )
LELNA BRI b0 &R0y — 7A@ % i LT\w»
bo ¥, Mn [ ZUEEIMEW ORISR TR BIRTAE
EXPS 2RI FMIEBNR D 5T,

1. 2. 1 EP OB

EPOREREN Ci1k, B1RERIND XS, XK@
D Cr BENESMI LD &\,

ETFROFETiRE*E 20T L &, Fe ik, =y
2 v IR 25 E Tkt (FeeOz) iREEIND v
~ 7 BRBh, FARCEE Fe') whREshser—-74%

>
0 —

HET D, Cr wid, FBh (Cr03) or -~ 77nE
BNABM, ARy 2V IR1ISEMNSSE (CrY) ov
~ 7Nz, N, &8 (Ni% L@t (NiO) o
7 — 22 ESDOWTEY B {H250 Cl2EENE L W,
LimL, NiO REED “47 54+~ 2" LRENDE
- 7T A - 2 BRB NN L, THESED Y
— 7D Ey X AL &BRE THH L ELDN
%, BEIZ, £2BLEEEALEBE (O-M) Lt s&E
L DEESNBHERE (O) & 5 WEKERE (O-H) »
BEOFLEIREBINS,

LLEXb, EPOREREME CroOs BELET H WA,
Fe, Cr, Ni £B4BELTH Y BELRBALIEE B L
T WZ bbb,

1. 2. 2 GOLDEP o> R EjfEk

GOLDEP oORERERIE, F1 R IC/R LA X D ICERsRR
FEANRIE—~EDE (0~1800%) & Ak 4 5= (1800
B~ T bhb, ¥z, BEBE D LAY HHET,
Fe #giz—HE /A L Cr #EERENL 72,

Fe oETMikEEIZ, F2BRa) &b, FHENMNIIL T
FeoOs (5 Wik FegOy &5 FENB)THD, A3y 2
v I OETCHENME By fAlicsy 7 32 EEAARS v,
1800 LI Tix, &8 Fe® o'~ 7 28h, F1RcE
WTBRBENRD Lk 5 SE it 5, Fe @ity
— 701& Ey fll~ov 7 Fik, 31 (FeaO3) 5 0 fli~
%z Fe O FBHHRTMAEATHZ LE2/RLTERD,
FeO oBFH RTINS, LA LRAD, BFHCi
B ESS) K LI FCiz FeO R ARLETHDHEELNT
W5,

Crix, B2RDb) »bbhb ki, Cry0z v~ 748

&E Fe' oBEND1800WLETLHFLLTHkD, Fe X
DINETR{IMEIERT 52 L ibhd, NI L, HB2

¢) kb, EPDBALrALMBLLY - 7RELN, &8
REETHDH L ELDND, BBtH T Ni &Ee UTH
£ 52 213, Ni 28 Fe, Cr @i ~NE L XN &BT
BHIEMLDESHIHHEINS,

MEr, B2Rd) WEWTEPLHETLHE, &FE
FEEMNTENE Ey oo O-H & 5\ ik Oua O~ 7 2VRX
{, EE, fllo O-M o — 208 TH D, 7z, O-M

100,

- 100 , .
EP GOLDEP
8 80) i
< 0
L 601 e
= s i
k]
E _Fe )
3 g g
20 201 e T i
Cr ~ NL.o— N
/,Jrﬁ—— - Aln ‘
0 0 1000 2000 3000
Sputtering time  [sec]
1 E P54 0" GOLDEP O S s/

Fig. 1 Depth profile of the elements on the surface of EP

and GOLDEP
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Fig. 3 Metal fractions in passivated film of GOLDEF
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Table 2 Equilibrium partial pressure of oxygen for various
oxides at 500 °C
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Table 3 Equilibrium dissociation constant for hydroxides at
o,

. Equilibrium partial
Oxide | pressure (atm)
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Fig. 7 Variation of the composition of passivated film by the
wet-acid treatment
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Fig. 8 Corrosion diagram of Fe and Cr

1) A A A4 EFEEMNI0C /1L o

2) W A AV EREAL08 eV /1L T CeBREE T
IR U e W

3) REIRESEL : A A4 v ERMNL0782 /1T O O E
(R At A A 423 % BRI

ABEEE TCIL, BARRM (bAKERT THEAINLE
BEAL T, EEEMLIIXPITS) NEEEMEL D EWE
B THBAERY RO REATEE T 5 - DRAIE
B,

Z D% HWT, Fe REER L Cr REHREE o EHIK
AT HE R R Uiz,

pH=7 kit BFek L ¢ Cr oE&ATAIE, 3 %NaCl
KBHEFTHRNON EREBECTDHE, FhFh —
0.3~—=0.5V, —0.02~+0.28VHiETH 29, BBHAL
Y, pH=7 Tz Fe REBERDELIZOV LI L H 5720
MK CIRIBREBI A RTWEELBNS, —F, Cr
T —1.2~+0.5VOHH CRERER TH H, BRAH
LTk Cr O BARBEE A KB CHA LIES & T18
Ehb,

BlEXb, 3.1 Tel7e & 5 lie B0 B /- REhaE
B D2 E M T, FesOz 23 CraOg L0 4B T
M, BAELEEET S L CroOs FENEER D5 HEBHMIK
ER LT BRI FAELED S ibhot, Lichis
T, WL BEEAER I T EHENRESYIRET S
&, Cro0s 2 FesOy L hBHEECHWFAHREE TH S &
25,

iz, E8END, B{LMOEE Tk Cr REJREBILIE
BENDMN Fe RPRERIIRECHETHZ L, 7oHY
PIEFRIC A U CIEfE & & RETH B4 Fe o nAHHE
BB &, BUEERECH L CEE L LEEINS S
LI ENbND, 1.2 BL0 2.1 TREFLAZLS5CEP,
GOLDEP % %\~ GOLDEP-WHITE i %% RE)
BRI DAL, (ESREEN RS, b2 #EMKCE S

[ : Immunity

fh o IEE e LT HEAT 2 HE, FRARERGC L - T
YR REWREME BINT 22 L 0NEBETHA I,
(8 El (63
—HER U B LIS ARRCIR T L —RER R &
DEHCBbND N, REEEBEEAZCTREEERY T
HAHDT, BEANBILIHCEAE 2y Tu—A1L, Wi
CREREEERDEIER I ENE WD Z LD,
HAUKREEME L LTk, B, Bk Iy o ER
BlEA TR % 595, LaL, I CERERLICHE) B
IKKBEEEDT v 7, DWW, BEMECEMFIE XS
ERAEMKRL 4 VMK E Wi 7 a v 20 BT
¥, BIIERAED D A B DRI 1 Z—BHER 10D
OT I\ E Bbhb, FOH T, FERELRXT v R
sk, BEERERE L U CERORREMEZ A X W,
AT, XPSRIBEERENTOMELFOITEP,
GOLDEP, GOLDEP-WHITE o RB1RE{LIET 12D Ci
B U7ea, REERE GHX), #atk, SEER SEBRL
Tehotco XPSTRINSEECEET 5E®RE TIXED
Nio\ve Fi, MBCREFREESTIC UC b RAOEH L
INEERUHESN N, S DL 5 HhREHSHTEDRER
S E 2 72 BT, &%, i oREREVTFERC X 5%
FERL, BEEHEEREATN 27 v v B SREE
WORFEAED T,
(BEXE)
1) 31, 575, 41655
2) BEREIE) g/ 7Y 75, Vol. 36, No. 2, p. 30
(1992)
3) RWETEN:
(1992)
4) [RIZSHEENE : g, Vol. 27, No. 1, p. 205 (1985)
5) G.C. Wood: Oxide. Metals, 2, 11 (1970)
6) INETEMIED : HAGEY43E, 36, 486 (1972)
7) G. Charlot : BYELTLEE T, LS, p. 244, 253
8) GRS : AR LA, w4t p. 57, 60
9) KBS « &BXRE LY, HHILEHFEA p. 52

g/ <> 7 7834, Vol. 36, No. 1, p. 1

Vol. 37 No. 1 (1993/3)

TR 7 v 2 HiR 53




70X EZ=4L PMX-98 Ver. 1.5 OB

An Introduction to the PROCESS MONITOR

PMX-98 vel’. 105

S
HABERAS FAV 7 MHNE
Moo #H

Tetsuya Matono

Five years have passed since the introduction of “PROCESS MONITOR PMX-98”. It has
recently become necessary to revise the PROCESS MONITOR PMX-98 because of various kinds
of request from customers and the development of apparatuses, for which the PMX-98 can be
used. In order to deal with such a situation, we are going to introduce the “PROCESS
MONITOR PMZX-98 Ver. 1.5”, which has some new functions.

The VERSION 1.5 (the new version) can process string type data so that it can read data
from a barcodes etc; without any conversion. In addition, this version enables the use of a
mouse and a touch panel; therefore, the operator can build simple systems easily with the

enhanced graphic function.

This paper introduces an outline of the “PMX-98" first and then gives a detailed explanation

of the new version of the “PMX-98”.
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FOREGROUND TASK

BACKGROUND TASK -|
REAL TIME DATA MANAGER
HANDLER 1 | HANDLER 2 | HANDLER 3 | HANDLER 4
VMX-86
MS-DOS —‘
HARDWARE
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Fig. 1 Software construction of PMX-98

£ 1 X PMX-98DV 7 v 7H#ks
Table 1 Software function of PMX-98

Event monitor ! Alarm, message and status
t Print out
Interval driven type
Event driven type
ON/OFF of digital tags by characlers,
special symbols and their attributes
Display of analog tags by numerical
values and bar graphs
" Display of strings by string type tags
Historical trend graph
Real time trend graph
Historical alarm
Operator message
Guidance
Setting ON/OFF of digital tags
Setting upper or lower limits of
analog input tags
Setting upper or lower limits of
analog output tags
Setting initial values of timers or
counters
Setting set values and upper or lower
limits of loop controllers
Setting bit tags as alternate switch
Output of daily reports to files or a
printer

Date logging

Graphic display

Trend graph

Message display

Setting values

Output of report files
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Start

[

Set utility software drive

Input equipments’ constructions

[

Input tag names

l ]

Input event Input data Draw static
conditions logging parameters screens
Input operator’s Input trend Input Set dynamic
messages parameters report formats display tags
N | |
Define setting value screens
Define function keys
Set directory path
Test and debug
End
B2R vx7 LHEETIR

Fig. 2 Flow of building up systems
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#® 2 % PMX-98 Ver. 1.5V 7 7 = 71k
Table 2 Software specification of PMX-98 Ver. 1.5

" Max 4

Connected equipment
Tag Max 1024
Event Max 512

Data logging condition

Interval type and event type
Max 60/type
Max 16 screens/type

Data logging tag
Trend graph

(historical and real time type)

Trend graph pen Max 6 pens/screen
Graphic display i Max 128 screens

Tag for dynamic dlsplay‘ Max 256 points/screen
Message | Max 512
Guidace - Max 256

Setting values | Max 16 screens
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Table 3 Specification of touch panel

Technology Type Analog Capacitive

Touch Screen Resolution : 1024 touch points per axis within
* calibrated area

Conversion Speed Up to 180 touch points per second

Tag for setting Max 8 points/screen at 9600 baud
Output of report file Max 16 files Optical Clarlty 85 % light transmission at 550 nm
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Shortage of skilled workers at sake breweries
brought about crisis on retaining ‘Tohji’ system
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nished with Tohji’s expert skill
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Automatically controled GL sake fermenter
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