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The photo shows the loading operation of
our tank containers onto Tokachiyama maru (4922
ton, Mitsui Kinkai Co.) at Shinagawa public
berth, Tokyo.

Tokachiyama maru, capable of carrying 168
containers of 8/ X8/ %20’ size, carries 20 to 30
of our dangerous fluid tank containers at every
voyage.

Tokachiyama maru is voyaging between Shi-
nagawa and Tomakomai, Kushiro. This sea trans-
portation route has become the best transportation
‘route, and ;he amount of tank container trans-
portation of this route is increasing year by year
after the reduction of JNR freight train service
in at Hokkaido in February 1984,
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Process Operating and Monitoring System “Process Monitor”
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A multi-purpose process operating and monitoring system by a personal computer, “Process

Monitor” has been developed.

The exchange of handlers makes it possible for “Process Monitor” to be applied to any instru-
ment, and it’s utility programs make it easier to build up the system for a specific process.
Flexibility and high productivity of software have been achieved by these features. High-speed
and high-performance have also been carried out by a real-time multitask OS.
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Fig. 1 Typical measuring and control system
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Table 1 Specification of ‘‘Process Monitor”’

Specification of hardware
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Terminal (Option)

Controllers

« 16-bits personal computer
« 640 X400 dots Color CRT display
« Floppy disk unit or hard disk unit
« Kanji printer
« CRT display terminal
(alarm, message, guidance display only)
« PC, DDC, data logger, extending board, etc

(max 16 devices available)

ST A THEETE 2.
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Specification of software
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Tag
Event

User task

Tag of event

Data logging condition
Data logging tag
Trend graph

Trend graph pen
Graphic display
Dynamic display of tag '

|+ Max 1024 points
i« Max 256

« Max 8 points

i « Event and/or interval
|« Max 60 points/data log
! * Max 16 screens

» Max 6 pens/screen

» Max 128 screens(depend on disk capacity)
» Max 64 points/graphic screen
« Max 8 tasks
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Table 2 Functions of ‘‘Process Monitor’

Function :
77”7”” |
|« Alarm
'+ Message
"« Status

Event monitor

Data logging | « Interval driven type

« Event driven type

Graphic display | < Process flow

| « Process operation information

Trend graph | « Real time trend graph

I « Historical trend graph

Alarm display « Real time alarm display
(printer and/or terminal output)

« Historical alarm display

Report output « Daily, monthly report

Control « Control with special algorithm

System build up | -« Utility software package is available
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Graphic terminal Color CRT Printer Printer _ |
I__ _J Keyboard -——-J ' ]_
' [MPX ——J —J
Floppy disk ) i ;
@ [LF]
16 hit personal computer
Hard disk

Controller

E2R N—PY = THEEK
Fig. 2 Hardware configuration
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MS-DOS
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Real-time OS

Man-machine
interface

Real -time Task

“__Handler

EIE V7Y = 7EBEK
Fig. 3 Software configuration
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Fig. 4 Software function
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VAT LD EFRIC Y AT L ENVNFT o TR
AIN, TNHDF ~T VY RT LERY &
v P b, AT LBWERRTIZ, BRI 0

5o

NBOF 7 AR B AT OME & T T

BIKR uXVr 7,4 V74— }
Table 3 Logging file format

2 3 4 5 6 7 8 4 byte float

I

dalta

-
l
|

3. VvIbrY 7
3.1 YZINRALALERY
1) REEEx 7

ZDRATOEE D101, Bilxkszy 7
LTHROBNEREC b &, 4 v &~ i
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Ty, oM B — 2528 THDIRAEAr AT/ BT
BEM S D F2T, AFLA 7~ 2 TRTF -7V
CRIEEL, —@R (1 ~5 sec) NIz HaR% 7 7 & 243
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CZDERATDE-DEENX, ARVt (77 —24, A
=Y, RF~FRA) LLUTHREINLELXERL, F0
F4, HEEZSDMOA Xy te AT 7 — S VciRgET
b FRfCEHEOL LT, FOREL4 Vv — ZIT@BET
BT T —h, Auvt—, A7 —RADI3DCHHT
TERT D, ¥z, 7V YARERINTWAESITIRE
&, BHE 7Y v 2B T 5,

FoOBREE LT, F-2uX OBtk LT
BEINIA XY PEERLCRERBEIRNE, 7~
zua 7 aiEEd bH,

D Fexrwr] (4R~ oviEgE)

F—2uroih, BEIRHNRA Y RX— "V THD LD
T, EENIATR U AREEE R X 7 03T Do

FeBADT7 x~%y P HBIRETT, 7~ 2230 f
BIFO & £13128 %A F/va—F, 31~60 @D & i 256
NA P/ va—-FThb,

T R2u B0 [Ny ] EBFLE-E XX, T
—REAF VT T A NVDBRAINDBHE REINTITL, =
— RV EBELILEEE T s AV A XBEK A +E
BALLT, Fhlblbkienbslva—- FEHCR, TER
HXT5, CNETCREREXAREN LD ND
T, va—VFRA Y EREZAEIND, vI—FRA &
BRFEF S IABECH D LENRSHHDT, Belva—-FHE
CEXAEN, FOMOVvI— FTREREEIT N, 8
B7ru v 20WET, F- 2B TO0ERRTVE =
— 2 [ EEFLTRHE, BB K A 1470 x v

sec ( 1byte int)

) |
|

| i min ( Y )

‘ | hour ( 7 )

i | ——— day ( K4 )

! i - month «C » )

I e year(-1980) ( )

— Record Pointer ( 2 byte int)

120 124
(248) (252)

77 7 ANBESTWBHZ LT b,

T ZOBRL, va~- FRA VAR5, FEE, B
FRIE 154 YEEH, 7 — 234 <4 VEBVNESESR (T E
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O Fezwur7 ] (4XvigE)
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LI VBHEHEINDD, INVFERXZ70SEEHELTHS
DT, O[Ty yA4 R —7 24X, FEIND
Z e BfET B
3.2 RURDUVAVEA—T AR

VYRV IAVE—~T 2 A RRT7 » ¥ 7 ¥V ar¥F—ICk
STYVFEZDZENTE, AUEZR 7 TEKDF — 2%
HBxrHbD (P Y FER, 79749 7FRRRE) L,
EHLET~2DV B2 7 > ¥ 7 v s vFEF~TI7H, L
T E A7 EDONTHBT S,

.21 79749 2FKR

CDRAZIE, TRwR T~ ok
NCAFEA N, ERACEL TS,

fmEjEh, F-2RRREIND L, FFEHET — 205
HIREND, ZHIX, 7974 9 ZEED D bEIEL T
DESTC, 2T 4 VT4 VT PLTHIANALDT
BBo DEREFAFT I v 7EBRHENPDMMLL T — 2 %15
TV TNVEAL BERRERY BT XA F 3 v 7 FRIH
ziE, 7O, #2580 ON/OFF Rt (L
T, FoWEE, BEH /L7 rHEY s~ 7T
7, BETERTILNTE S,

322 V7NMEALLPVYFHRR

SDMIEEFINILANRYTRAROEDT ~ 2% 7 v
BAL RN P VY FERTDE, ANRVOEER, 727
2 Y F R LHEEOY D B2 AJEETH B,
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323 extyatLVY FRT
EXPIANPY VYRR EY T T s A VBT
~ZEFEIHLTCP VY FI 57 & LTHERRT S X
A7C, 1HESVRRKE RVET -2 %2RET
EHRRCED, T2 SDIHTRNL XS ¥
YIF=REE [Ny F) & [vw—x2Y] 028
BHY, FRRE S TERROEFNRD X H TRk
Bo
D Ry

Set utility software drive I

|

I Input controllers’ name ]

}
r Input talg name |
I !

BHEIL, AE— FEADHET TOLTOF — & [

%, KT BERNCROTRRT 2. 2=~V 2k

Define event condition J i Create screen data

! I

gD 2y H#FEE LIz e XL, A ¥ 54 ¥ TS
DMEZBEEFRETH D, TOBRBIBHOT — 2%
ARV DHRTERT D, b b A ARNENERC
IMLDIEBZ ENTE S,
2) w~—xY

RX YT A NhaBrva— PR,y REEFTRLH
LT, o va—- PR, &o7r —2%
AR DRI ERT D, ZOBEL, EED AN
VT, EBEOREDT — 2 2R R THIENTE b,
3.2 4 Ao~ IRRESA XY AFIR
ARV VEBERAIICEIN T T - L DFE, Ay
t—YO@EHE, AT —RADERARV — ZITHEH
HMENDN, COZ2RZIZXFOHRBELFNECRT S
A XS RAEFTRIRT Do
ARYIFPER M) F =T AVCRBBEINTWSET 7
Aytw—Y, RF—RRAEFERL, FNHIT
DNWTHA Z Y AL, F-BECIY ALK
VAT s ANVHBERIAATERT D, AV~ K
X797 — L FEARRLUTHERY —2H3 22T, 4

;—-L,

Input operator

Input data logging parameters messages

l !

Input trend Input report
parameters format

I I

Define function-keys

® 4R

]

[ Input system constant l

l

| Testing and debugging I

End

BE5E -7+ U5+ V7 MCXDY AT LAEETFIR
Fig. 5 Flow of building up systems with utility software

Ry PeA V)7~ T VEEHEINS,
3.3 A—-F4UF4VIF

2—74 V74V T PEB, 2 —FDYRT L
HEFIEAES KR, T, FIHCE - CERAE
T 5o

1D T4 AR72¥747ORE

2=F 4 VTF 4V T FPDYRT AT 4 A7 LFER
FTAT - AT 4 AIDY 74 T HRTOREEST Do
2) RO BBk

9, 2—VFIXERT5 7w R ITHERT A HE
BREABHT 5. BB T HHIHBEED 2 —H L1k

DDC (Direct digital

controller)

PC (Programmable

logic controller)

Data transfer device  Teiryo Incorporated Tesmic IF series

Extend board

HITRasD A — 7 &R
Table 4 Available controllers list
Controllers i Maker i Model
: Izumi Corp. . FA-1 series

Tateisi Electronics co. C500 series

or " Texas Instruments ! PM-550 series

Mitsubishi Electric co. K2N series

! Chino Works, Ltd. : SG(X) series

» Contec PC module

ik, BAROLOXHAE, 0k, EFLTN
B, OB OWTS, ANy FIRERTSH D
kb, BMTHIEMNTE S,
3 rrHpOERE

LT, BRINCHIEEIRE, AT Y XA
BEMXNDLDT, 2~¥FiF, ZOIVATVCRTBEHRTE
FTEHILGTTEFT 4 V2N, 7Irn s/ DARNEABRTX
5L 5B,
4) A D

DERE, Av 1+ (FBR) ABETLH, AP &I,
THLADT 4 VENVE, TIu S EOBLEAERL, =
HBELTCBATAHALDDEDT, Ay +EFCHLE S

Bk BET D, LERCIY, &27HT, AND GaE
), OR GREF), NOT (&%) OHELHEHMImT
XDo ANV FTCERINDIBZEROBHLE LIL, 2D
6L Y, - FREHACRETE D,

AL : 75— n@sn (e

AM: 75 — ~BH (FFiREE)

AH: 77 ~r8E% (EHE

MS : A_ v =% 2yt~ JHEHA

ST : x7—xXFAL

DL : 7 —2wux v /idd)
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EXE1

[Vt —~F A PARFL]I DT BLATR~
Photo.1 Process flow of ‘‘Rephonite system’’

5 Fe—EZuX g i—-20RE

FeguXr st A4 v -0 EEERE EHE
L, AV (HES) BEFRO2O0X4A4 7LD, HRE
CFIATDZ ELERETH Do A ¥ X~ VEBIRNL, 7
— 27 > ANEBIO X BB AREEREEY, £
P, ANy FEREEL, F-27 A NVEERBEE LT
HL, FerurT5258%H%ET S,
6) FUYEARTA—-ZDORE

Fuy FiciE, VTovr s GERED) PryFE, &
A2 MY A @D vy VT, BRTAHRILERE
B EORRVICHET D, o FRFE, F— FRT S
NV, HEZAVLEREL TE <,
D vER—FT7 -7y POEE

B, BHBALrOvE—~ D7+ -~y FPERET D,
SEER, VY, G LOEENAETH S,
8) Avw—IDEE

B A Ry FTCEE L7742 (AL, AM, AH),
ARV—BZ Sty 2~ (MS), A7—2A (ST) &F
LU CHEHECERT S LTI AERT 5. I HICHEMLE
BAFA LY AE LTERTHIENTE D,
9 374y 7EEDIER

7974y 7EEG,640%400 Fo PERO T -7 F
T4y VEFRNTEX, BELCE7SEEEFFETHILITL

Y, B RRATETH D, v AXFALT, HEE
"’Zﬁj:l/fl/\éo
10) ¥ —DESHE

¥~ (7rvrvavyFE-) CEMEEEY 2 ~VEFTE
T 5o

11) v 27 L EBOHEE

VRTFLF 4 AT EFT~RF 4 RIDF 4 THEFDE
Ey, TI—aDT N E—HIRA » FORERE, v 2
FLERERET D,
12) 72+ B LUEBIE

BIET, 274074 V7 VLB RT LEBENT
XM, BERCLD, FTRFBICEBEEREIEL Y X7
LS5,

Ty 7 5—FA FPYAFA] DAY ANVIV ST

5ERH 2
Photo.2 Historical trend graph of ‘‘Rephonite system’’

4. IS B

[7rtre=g] ZLUORERI ANE o+ X T
55 V7 —+A P27 2] TGHLA-DTHERBH
T 5,

BEI1C7 e +tx7a—~%, BE2ICe A MYV LV
YFO—@ERT, [V72x—FA4F ¥274] 4%, &
Y ERIRER D A7 a2 R T, Ay —ADRL 0y
t BN BAERER = KRN0 BRKAEYE CERBFTH
Bo [V 74 —FAFv2R7n] it REME BSER L
O M2 5 7 DR EUE 7 v« X TH DA, HBA
BUKOAFES (AR, KEOKEE) 755 & 0EBKE
NEMT D, 2T, MABKOAEMEARAL, TERE
8, BkorE (HEl SEE~oFKSER) 074
~F7 %7~ FEIEET-TW5, ZDiEH, DO, OR
P7x & O IEME, KXBRE, 5l1HREREO 7 77 4
TR ELfT->Tbo i, (TR eXE=Z] XIEH
Lz & T, ARv—20BEoR L, HAERF LN
TWwho

HAE, AERAEKERKLEER (ABC Y27 L),
BERKEBL ST LISALTWS, IRBDIGAHAEEKWT
LEER, BALZEGER YA TFLREEEST, 7ot
ADEDEEDONE ) vy EHE T v Ty XA ELTT
w7 T LCHAIAR, ALEBYEREO M TR AFEEL T

%,

t 3 U

b REBER AT A [T RE=K ]| 1L, &
7a b RCBELKISHATE ANy 27 L THD, &
Wk, HSAEME, TEMEZLTY 7 1Y 2 7TOEENEAD L
T, TN YRTF L ThHB, SHBELEEfR SEBET
Ha—¥FD=—XCRIETHD, “BHEHEDO v X7 L%
BAFEL TIT& 2\

MS-DOSWENKEHETA 7y 7 D BEHEE

6 My 7Yy Py -

Vol. 30 No. 3 (1986/12)




BEBOA Y -4 BHEZOMEA

Inverter Applied to Agitator Drive and Its Problem

(b)Bess  MABEZER
WM A& = &

- Yukimichi Okamoto

Recently, it is increasing to apply an inverter to an agitator drive instead of a mechanical
speed variator. With this application, some problems which have not been experienced in the

case of mechanical speed variators are occurring.

For example, unusual gear clashing

happens in a reducer box. This is mainly caused by the fluctuation of moter shaft speed at

a certain frequency range of inverter out put.

In this paper, some characteristics and the problems of general purpose inverters applied to
agitator drives, are discussed from the view point of a fabricant engineer of agitators.
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Maintenance Procedures for Stress Corrosion Cracking

(L)% 1 s BER

g
Kazuyoshi Watanabe

BNE_
Mitsura Shinkoda

In case of chemical reactors made of austenitic stainless steels and cladding materials, corro-
sion damages are mainly caused by stress corrosion cracking (SCC).

It will be relatively difficult for customers to inspect and repair the damaged reactors. Shinko-
Pfaudler has manufactured a large number of process equipment in corrosion resistant
materjals and has been encountered various kinds of SCC trouble. This paper represent the
procedures of repair and inspection for reactors caused SCC from the standpoint of fabricator.
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AQUATECH System (& 353 -ED AN

Recovery of Nitric and Hydrofluoric Acids from the
Waste Pickle Liquor by AQUATECH System

(BOHE  FHESE 23

noARA W+
Yoshihito Nishimoto

A new nitric and hydrofluoric acids recovery process, using bipolar membrane, was developed

by Allied-Signal Corp.

The process, called AQUATECH system, can almost completely

recover nitric and hydrofluoric acids, conquring the defects of the conventional neutralization
method, namely, generation of a large quantity of sludge and discharge of nitrogen into public

waters.
This process consists of four processes:

1) neutralization,

2) filtration, 3) AQUATECH

system (acid-alkali recovery) and 4) neutralized salt recovery. The recovery rates for nitric
and hydrofluoric acids are more than 979 and 929 respectively.
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U7 FN) L DS >BEAHMEERT AN TH B, b
HE T BFTEBR) B B abERr, )Rk (kR T35k
BT B W THREFD D Do REC KT HERREUNERIL, B
95 %Ll E, 570 %L ETh B,
3. 3 HLEGEE
IOFKRIBABCRT LI 7 =4 vactaflic L g
BEOLTEROMS SMBOERYTT 5 KT, b2MET
VR A AREISR (BR) A\ BRRUSRFR, HARX 7 > v 2 (BR)EE S50
AT, AERGEE&ER, AFRBEEOTE T 4 H0EHEH
WD RENGBEEEDERD B [N % 72 b [EUE T — i
ARV, BT OLBEEEC LY (T 5 2 BEDERIZ R
B70~80 %, 5 -MR30~40 BHEETH D, KEkoEINER
IR L D BT O &BOK 10 % et b, F
B FEOMBEBRIFEE LU FHAENLEL £ 5,
BlE, 5 -BREM EiliE 8A L2, WInd g
M, AR, BEARLO @EASEFFX MEAN S WL X
%o

Dilute waste acid

< ] Wt
A A A aer
[ ] i
t | |
Metallic! | Metaltic |
salt ™ | Isalt i
I Acia | | Acid
Sl e
. Tt Il i I
Waste acid
|

—

Recovery acid

A : (Anion selective membrane)

BAE A A THBLC K DIREENT O R

Fig. 4 Principle of diffusion dialysis by ion exchange membrane
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4. AQUATECH system|{Z & 5.3 - BEEIINER i

Allied-Signal #i3 AQUATECH system iZ X 5fl.%
SEREIGR A BIFE Ulzo ALEBAENSSS £/d D/ fmy T
7°5 v % Pittsburgh 75 Washington Steel /N2t
FL, 19854F 3 ALSKIEF BB TR Th v, NIEEEINLL8
m3/d Da~~v V7T v Mg 19874108 iy B
REBERTCTHH, AQUATECH system & XL 278
S - FRENER ik

(1) BB : UCHRAE%TT 5 2B E EORMEN e
PR

ERIEINRILANER 07 % ik, 5B 02 % DI E & %¢
SEREOECE L B LIEE T &V,

BEErE{HETWELL /8~ A F YR 7 LD
ODIREAST T N TWD,

TRV X ABR, 7 4 v Z — 7 VR L BIFE,
bipolar Ea#s +HAEKEVIAOERINS 2=~
JRERY R F L TH D,

I HBELTAHLWERNRY A7 A ThbH, ZDYRF
AD7m~y— 1+ EBESRICTRT. £OTEIX

(1 #HEr ViC X BFH

2) &BEKEB i ST 5 iFE TR

(8) AQUATECH cell stack T X %45 - 83 L O
M ) OEYN TR

BEERBITIC L 55 51ty U EINTE
D4 TREIDBS.

4. 1 BRIE

BERphic 4 & b HF, HNOg, Fed* Cr3+ Ni2* 33§
Yz 1 (KO & Zit L, KF, KNOg, Fe(OH)s, Cr(OH)s,
Ni(OH)s & 72 %, BEERF O#kzEICFeFy*, FeF2 o & 5
g A A Y DFEETHEL TWb, FREDOFEF O Fe
A& VIBER IOS SBREMENLHE 35 &S VI
X AHFRIISIE NS A+ v & ER Fedr & Fiwsy
L TWB LD LHRETE D,

4, 2 FBIR

TR TEN LA KF, KNOg B & FEtEo Fe
(OH)3, Cr(OH)g, Ni(OH)s 127 4 v — 7 v 2% B\
TEBDEEE D, 74 VA~ 7 VAT L DHFEIREEK
Bt r — 2 FETH Y, BA7FT%RE LR

Electrode
liquid

iz,

2)

3

(4)

(4)

Base

r y
p | c|B | Aalc BPIAI cl o
7, / 7

Base

FHBITAHAZEC LY, WO THELFRNAIREE kb
FBHEY KX {ThHE AR, r—x1kbx BT
Bl TEEEL 7 Koo FEEEE R T2 b H B,
AQUATECH cell stack |1 3IBESETEBTHLY, HEE
HEO L5 CHEAELYBBET 5O TIIRDT, REBEWE
DR DNTIX T 4 VR~ T VR LD — X EBTTH
HDEBERETHIENTE D,

7~ X HHOEKRIZFRBAEZFER L AWES, ERE
H$17 kgf/cm?2 CHI60 BRETH Do Z DY —F [{BEHH
CEEND KF, KNOg # ik — D) 2 f5&E D Bk
Ty~ X5 LI VEIRT S, 74 VE~T VR
v T BER L OBKBER TNy —r vy X7 e 7
F AL HEHE TCROILETERIN S,

PR — e —r — P

IO — XREL, WEERES, B, r-F¥ELB LT
=3 OWEREEIT L 5 THIERENELE SN D,

4. 3 AQUATECH cell stack [C&BAWA-BBLD
HEH Y DEIR

FETRC ST X N KF, KNOg B#ix, 74
NVE~TVADFEROWBRELCIAHSSDF v ) 4~
— RS B Ied I~ Y v VT4V E R EDFERIN
tebhd, HFFVBEOBYRBGIEOLDEBEINIF Vv~
BIgEBIC X SN 5, FHEF o Ca2r, Fed*, Ni2*, Cr 3z
0.1mg/¢ LI F % ChHEIND,

AQUATECH cell (ZZEIRIC Ry LHCHF4 Y,
bipolar i, 7 = # v BEx —xt & U THEEINTWDE, 20
AQUATECH cell % #l#3AA # AQUATECH cell stack
2, BRI AT X, X3~ AQUATECH
cells, # 3 ~f&, BB THERIN, F2OMIZRAR~3~
L IEEE, YRy PEED Y- ERT WD, BEE

I -, e X3 -EoMicit 0.6~1.0 NKOH oF
WA TEIRX ¥ 5, # 74 v bipolar D 7 =+ v &
it 1.5~2.0N KOH % bipolar O F5 v E & 7
=4 vz HF, HNOg oRINEBATERI &5, 7
—F VL F A VEOMICEx V- R X DB E R
7z KF, KNOg o EEEE BRI ETW< &, 2HT
Hw7- X 5 i AQUATECH cell stack py¢ KF, KNOg
ohEEH S HEF, HNOs, KOH MAOBEIN I NS,

Electrode
liquid

|

Acid Salt Base Acid Salt Base

Endplate

KOR|
Anode

F6R AQUATECH cell stack

NO:|  KNO. KNOy

Endplate
Cathode

EREE)

KF KF

7/

7.7

%

1
DR,

Fig. 6 Construction of AQUA-
TECH cell stack

Electrode Base
liquid

D : Dummy membrane
C : Cation membrane

Base

4

Acid Salt Base Acid Salt Base Electrode
liquid
BP : Bipolar membrane

A : Anion membrane

20

g 7 v Py Bk
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AQUATECH system 1= X 2.5 - BRI 4 v v
F7°7 b

Photo.1 Pilot plant for recovery of nitric and hydrofluoric

acids by AQUATECH systems

EEHE1

KF+ H;O0—>HF + KOH
KNO;+H,0 —HNO3; + KOH
Z 2T U7z KOH 13 B oIS EFEH I NS,
KERDOBIEL, BB O W OB, 3o 7 BIETTDH
., KOH ¥ J OVBiE X M/ PSRRI SR C© X B S
N5, Zhiz AQUATECH cell kb & 5 7ol 72
ThbHo

(1) ERans KOH BECERGRITIZE A FFEX
AR

@ KF, KNOg oo megii 0.5~1.5 N Ci3ES
B, TabbEEIIZEASELLE WV,

(3) [EUNERDOBEECERSRITNE (XN, BERN
T FRERRTEL, SRBEENMEWG ERBRY
KiZE L e Do Linhio TRy FHEDFITEEHER
WL @ b, T - 20E LT RO BiENxEME X
w5, BBusrE 1.5 Ny, Eifzh=ss %, 3.5 N
DEET0 %BED,

FOMOEMEE LT, BiE X e hiisEgiE g 06 N

KFDLnEs, ik NOg~ ofiiBRE»: F-o 5 &5 =
b B,

KNOg3 +H20 —> HNO3+ KOH
DEIEMFEICHETL, 0.6 N OBEEBEIC kv 5 /2 & XTIk
KNOs 2L BB TH D, 0D & DFERRHEIN
HIT7 %BIH U Th -BRENNERI2 % L&KL 5 HHTH S,
4. 4 Z-{tnVENNTE

B X 51 AQUATECH stack o rhfsE s rhic 1k
#0.6 NKFRBELTWS, FRFRIEROr — X bt
Kk KF, KNOg 3&F¥nTnwb, ATETIZINSD
KF, KNOs #B\EKBHIC & v #190 %EINT 5, = DT HE
THATIESENR I BORERE LTHEREINT
WhHEDEERWCIIE—Th b, BERKENBBTILER
WEEMBRCTINFNER 54250, E1HC =T
&5 R X ETE 2 B BRI~ BT 5. 0.6
N KFI3BKETRBO M 444 2 10.06 N = ok
b, BREHEROBEKEZ ¥ v— ' EIELAEETH Y,
WIERMA o KF i3, #BEgEAox v— r S50 B EIx
xh, X5 AQUATECH stack i ¢ HF, KOH =4}
E XN %, 0.06 N CHME I NI, FRTED
- %Pk, AQUATECK stack o EUNERDOTEER S A
Y ADEKRIKE LTRIBIN D,

9 U

Allied-Signal #HiZ J - CBIFE X 17, bipolar fEm—>
DERFITH D AQUATECH system 1T X 515 - B[E
UERIBIT DWW TS ORI E AT - 720 SRS WTE
E1ERT L ROBEEEN1S £/d DAy +7°5 ¥
HREL, 2~ FERDOY YT E L BIES - BEN T 2
FEFT 5 T 5O CTHIAETFIESEWTH 5,

(&E3H)

1) V. J. Frillette:

bipolar ion exchange membranes’: J. Phys. Chem., Vol.

60 (1956), p. 435.

2) WTHERIEN ¢ CRTF vV ABEBLET A > IC Tl B

[EUEERY ¢ ) ISk, Vol. 17, No. 3 (1985), p.
331.

“‘Preparation and characterization of
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BRITEREKICEITAABC L AFLDBERKR

Performance of ABC System Treating Food Processing Waste

BOERE HEH 2R
Ll &

=
Makoto Yoshikawa

ABC (Anaerobic Bio Contact) System is a new anaerobic treatment system for high strength
organic wastewater and produces methane simultaneously.

Shinko-Pfaudler has received six orders of ABC System plant, four of them are under ope-
ration and the rest two are under construction.

This is the report for the ABC System which has been applied to the food processing waste-
water treatment. The wastewater contains the hydrocarbon, protein and other solids
generated from the boiling process of soybeans mainly.

This ABC System was constructed in order to reduce the increasing organic load to the
existing activated sludge plant followed by the expansion of the factory.

After 75 days acclimation ABC System works satisfactorily, including the activated sludge
process.

ABC System combined with activated sludge treatment process has the following advantages
in operation.

Production of methane gas as fuel for the factory.

Reducing the total operating cost by 3694 of existing wastewater treatment plant.

Less sludge generation of 259 of existing wastewater treatment plant. !
Easy and stable operation of existing activated sludge process by installing the ABC
System.

¥ X O» &

CIOICIC)

BETENDDOHHKTSH D, HEK350~400m3 Tth %,

BRI & LT OB MAEEE, ks
HEH T RO RAEBRIBRCKRBROM (BROKE
1), LRABEHEREINTE 0, BEERKAORAI
BOThmL, FREDEEBRABEERTZRE D TWn
Bo TOEEE LT, BSAEBIXHEEEMNE D
WRREL/Ieh, BRENEL, KELEMEEy HEL
THZEENRNEZBND,

Ui Ui bBESHMIEIE, HFREAEL ENTE T 2
VX, EEBRENERS, KREBESSRCEOREL &
HIZFEET R (ARYHTR) BB E LCTEMFIETE %
WS FIRAEET D,

BT R NTIE, ZOBRSKHELECEL 1 5EE LItk
BERA DB L LT, KE D &7 =— x4t (Celanese
Chemical Company Inc.) & EiffiEMEA 0, SEED &
N5 EERGSHAEEBABC ¥ 2 7 .~ (Anaerobic
Bio Contact System)#BH& U/zo EHBUIHED & Z 5,
BRBEKEROCE6HEETHCE- T b,

KRR, EaRstt WUTARE
B OBTREKEFOE LATHEEKDABC
Y RAT L DEBEERERET S,

1. ABCYRFLDBREKADE
A
AENBFELRZABC Y27 44k, T

1758 OE MM O BIEEIR A 2T, RAEAME

I A ERACEE LT\ 5%,

BT EEEms S HEOKE R ToE
EERA RS,

1. 1 BEKDOMR
ADOERTHEIX, BEAR,

EEYEE LT3,

ABC Y X7 L ORHEEKIL, Zhbofl

ViNMEE
F1H

B sz TOD 4000 ~ 8000 mg/g, BOD 2000~
5000 mg/e & #xEH, 4AERC XD Bl X OEEHY
RBEEENKE V. B1RCEKORTHEEE =T
LK, FERCBR LT (Buh 2 ddyios
HERREW) FARE cBksiEC Y, pH4~d TABC v x
T AREAIN D,

B 1 R BUKBSIUCLEKOKE GEHE
Table 1 Quality of wastewater and treated water (Design)

) Wastewater ! Treated water
Quality " Conditioning | _AB Activated
! tank Reactor sludge process
pH  — 5~6 ' 7.2~7.8| 5.8~8.6
SS  mg 00 400 20 y
N~ e Ave. 4 000 \77 -
BOD me/€ | Ma 5000 | 600 20

1) Before installing ABC system

Activated sludge
treatment

Wastewater—-l@iitioning tank

Coagulation

treatment Treated water

Activated sludge
treatment

2) After installing ABC system

Activated sludge
treatment

[ ABC system l

Wastewater—= Conditioning tank

Coagulation
treatment —l—vTreated water

Activated sludge
treatment

MET7e—D7ay 7XAXT T A

Fig.1 Diagram of wastewater treatment process

2 T 7 v ¥ —HH
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EH 1 ABCYA7LIME
Photo.1 Outward of ABC system

ABC v 27 rBANIBIUCBEABOUE 7T —D 71
o I XANY T 7 2B 1IRCKRT. ABC ¥ X7 LEAR]
DIEWHBRAT T, BHRADEEETOD - %E LUl
HER TN LL, FBETHHEROLSIT S HCRE
FEL, MEORE(EELRBROKEENAKE RHETH
2 fCo

INDBOREARRTHZ LML T, BRITEHEHRIT
£E 5 BEK T OB BRSNS AT 5B E U TE o
BESR LB 2 A BN R U n s IR B N A= Bt TR i
hRET A0, ABCY A7 ADBAYE - ko

T DO BKEEER 400 m3/d TH 52, ABC¥
27 M AT HEE KSR 300 m3/d & L, Y ol00
m3/d IZFERBSH 2 RFIH 5 5 b 1 RINCHEBERA LG
PEFBREIC & D RS % HEtH A Lo ABCY R 7T &
DUFKIZ, D o 1 RIIOBESE L D ETEBRAE X
Nho £ 4 OFEMBIEAEKITES S WEELBER,
BOD 20 mg/¢ LIFTHAE I NS,

1. 2 ABCYRTFALRBRE

BEKBSR O 7 v — v~ P2 E 2RI T,

ABC v27 10D HilE 75 AB V7 7 %~ (Anae-
robic Bio-Reactor) i, #5752 F v 7 A F 4 7 HFTHE
L 7 B EARIRSYE C F oRkEeE, BEREHR L —HEERE
FHREHMAEG LIRSS TH %,

BOKITTERMEK S IEA I N, BECSUTEEY ~X
HRMLTC pH#FAZLL, KK LY B L%, ABY 7
JR—EBMOF 4 ATV ¥ a2~ 2 —bAL, LEAKKC
THESMEE & B35, ABY 7 7 % — E#ici, &Kt
F7RH Y, HEKINAEAIKIE, V-V R I EET—
R ALK & U CRBERE B IRALE BRI R I D BB
NIZAB Y 7 7 2 —DPEBKE LT, @R _EEREORE
B & B DB A — B HmRNT2EBE % b2

AB V772 -POERKIE XS °C THYH, AR
7K OKIg20~35 °C) 1%, BASCHAER CAOHEDKD & DB [
L, BRI L BMBEHEEEAEIIALD Y 27 2 LT
BHo HEMDOBEE)HIEREA & 3 BT R T 1FoKTOaH
Wk, A7 4 TAAEBEFEEINAFESERE BT &
X 80~85 % MarfE s AR CHy, CO2 s L O—
WEFEE AT E N5,

FLk 7 243, Btk FE &2 000~3 000 ppm &5 4 % 72,
IR TR X NI & T AR VE — LRI NS IR
Nt RiE, BRAA 7 TREEXN, THERNOEET R

B 2 R HEtkr
Table 2 ABC System specification

Instrument Specification | Unit
Volume 267m?
AB Reactor 1 0 mme < 6 400mmWD x 7 300 mmH |
Surge tank 2 200 mm¢ X 2 200 mmH 1
Heat exchanger | 700 mmW X2 500 mmL X1 535mmH ‘ 1
Desulfurizing -
tower 1 050 mm¢ X 2 000 mmH 2
S . I
Gas tank Volume 100m 1
5 720 mm¢ X 4 000 mmH
3
NaOH tank Volume 9.0m 1
1 900 mm¢ X 3 700 mmH
Feed pump 0.27 m3/min < 35 mAqg X 7.5 kW 1
Recycle pump 1.35 m3/min X 26 mAq x<15kW 1
NaOH pump 360 cc/min X 50 mAq < 0.2 kW 1
Sludge pump 0.15m3/min % 10 mAqx 1.5 kW 1

Complex organic molecules:
Fats
Proteins
Carbohydrates

Exocellular enzymatic hydrolysis

‘ {Acid forming bacteria)

Less complex organics
subunits

Acid forming bacteria

Bacterial
cells

|

Volatile fatty acids
CO2 + H:

‘ Other products—l

Methane forming bacteria

Bacterial
cells

CHs + CO2

FIE AP0 RET

Fig. 3 Sequential anaerobic biodegradation of a complex

wastewater

+ ZFCHFHEIN D
T E2RICRT, T/ABC YR 7 20N E%

S—E1 "C'/_fiv;o

FEALRFFEITL, LTO@EY TH Lo

(1) EKE 300 m3/d
2) Fokamusrs

TOD 7300 mg/¢

BOD &K 5000mg/¢ 5 4000 mg/e
(8 ABV 7 7 X%~

JKiR 37 °C

=¥ TOD 10 kg/m3-d

BOD 5.0 kg/m3.d
#EAs BOD 1200 kg/d

29

7 7w KT — E
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Frhz TOD 80 % 5 3

BOD 8 % ER

(4) Fetkr =z .
Feth: 7 28 876 Nm3/d 2

0% CHe 70 % T o

CO: 30 % L

1. 3 Bi%Eiz S

BIHDOLIEEET 7o b U KBTI T 5000

o Effluent
4000
3000F 3
2000r
1000F

® Influent

AIWV_M__Q___,’__@———G\O’I‘Q

® Acctic acid

o Propionic acid

= iso-Butyric acid
o n-Butyric acid |

%, ABYV7 7% —CREBRAKAL *

BIEEIRIC A - 720 BB E LT, BE g

BB L THNHABC v X7 4 DS o

VERA AL, =y SO0
HBREAS, V94707 42T D ol
HREEALABY 7 7 2 — kiR % R N
37 °CE T LI, BEkEsy— [

L 2 I N PR
510 15 20 2530 5 10 15 20 25 30 5

2 25 305 10 15 20 25 30 5 10
1 Tuly I

April T May August ]

EETOEMMX Y CYIEEEE A EIS L
oo
BRSUHE A RIS T el LT

B R D BHER HUR N2, BIZEEAR 21
BB EOEANSHLEFbLNT

= 100,

< 80 WWWW ]
= 60F b
= ]

WD, MEIEIC I W T OBIZEHRN & 1200
2.5 VA& AE#RER L, Wkician

ISR DB 4 b X L1, %13
1. 4 BEER %

5 4 R YIS EERh ). > OIIER: :
HA R, 19864 3 A 2 b kBl L, &
Ferk o g, WIOKE, AEKHHER °
R % IR N B 2\ TRK B A B X J
5 AR #EFEKkED 300 m3/d ol

Lo SO/ 74 7 < BBk
OB - THEF 2 8L EMNo
EHEe d D IEFCHER Ui, 4L K

Wastewater flow rate (mt'd)

BOD @4 %@ LT 500 mg/e 1)

............

5 10 15 20 25 30 5__10 15 20 25 a0

T, BODEEREL8 %Ll EHH, 2.5

15 20 25
86 March |

S S S S S S VU S S S’
5 10 15_20 25 3¢ 5 10 15 20 25 30 5 10
April T May June uly [Ausust ]

B R &S FEHIM CEIESEE A K 2 e,
AT FEKES300 m3/d A3 L -1,
AKIEBIZAD, 6 H EahHEECE
5> TWb, FEKE—E(300~310 m3/d)ic & pehdo b F
£ RENE, IFFECEB LT WA, ZHIEFKOGEY
BENARIR U BRICAEERBC LI VBB T LD E2 5
NDo 22y HABEX, FMEY — KEARCY L5280
~85 % LEBBETH D,

7TAEW D BOD Aff7.24 kg/m3.d (BOD Efits
1 570 kg/d : &k o 130 %) OBCIZ, WEEK O
BODMBENSL - =R 5 - 72y, DIRIEFRC#HE
Lico WBUKO ERBROWEBE v vz 7 A R4, ETFiBHE
LB e~ 7 %I Uiht, & ORBEORE v LT,
ARVERECRESEZ 5L DT\, 2O 2L, F
DO T AFEER, MBABODEE, THEBOBE L
WENLELNTH Do BKDERRECK L COEKDLE
B/ N & <, TEMEBIEAIE DM TRE U 7B 4 WHE
ELTWhH,

5 My BEE) HHEAEF CEBiT 5 BHEREEZD
BEPRA . FEMAE R, SBROEREBY Fi- 0N

BAR YIS R
Fig. 4 Start-up operation data

Win b, FHAH TOD 10kg/m3.d, BODS5.5
kg/m3.-dic s\ T, FNFENKITS %, #I80 % & 75T
Wk,
FBORCEEBODRIH L TORE 2 X ¥ F A&
DR ER Uiz 7 — ZRELEARATH LT N2, SDE
5, BODDOBREBIALTA 2y 7 AL L SAHBELT
Whoe D 2Ry AFERIL, BEBODEXRD S
7= 0 0.865 Nm3c# - 72,
2 ABCYRFALAHEAICEKBAY v b

BIEEEE ) B AERIC A T O EIERiS B4 Bk L7223,
ABC¥ 272 BARKIBD AV v F 2BERETHRET5,
AU » PHEIEEBICFIZS S L L TORKICR %,

(1) EEHBRAEO ZEAL

@) EmEHOE L

(3 SREBEOBEL

(4) A2y ¥ 2OHRFE

(5) 7y=y7axrDOKIELER
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100 AR L s e e 1000———r——T——7——1
:A‘\A\ a J —’6‘ v
ol * A\z‘\\f R ‘7}5 800F ©
3 B 0o oot et
= o £ 600F E
T o ° g
g K 400r 1 #B6E BREBODEE MR
8 . © 27 2 BOBIR
22| jasni 2001 1 Fi .
= =) ) ig. 6 Methane production
= ©—0TOD oV v versus BOD removed
e s-aBob | BE5B U LRERDBRK 0 1000 2000
Fig. 5 Removal versus TOD, BOD removed (kg/d)
N BOD Load
0 2 4 6 8§ 1012 14 16
TOD, BOD load (kg/nr-d) # 3 ¥ BODfufiE, BODEBARNO L

Table 3 Comparison of BOD load between activated sludge process
and ABC, activated sludge combined process

2. 1 /E'l‘éﬁiﬁﬂﬂ@fﬁ{b ABC, activated sludge

EUTS BB L, fkomE Y u - Bge oo Activated shudge process - onfined process
DI 7 v~ DEEE, BODREET% L L - BOD load 1600 kg/d (1.00) 580kg/d (0.363)
DN, WIRTH D, (FA20MBE7 v — 1281 i(400m3/d X 4000 mg/¢ X \I(From AB reactor

. N8 — 300 m3/d x 4 000 mg/¢ X
DED) 1078 =1600kg/d ) (1--0.85) x 103 180kg/d

D, TEHTEEAER MO B O D AR, . s “;@ 3

- t t

1600 kg/d /5580 kg/d & 63.8 % 4 B = FLELHE 100 md/d 4 000 g€ <
DRNBRIEIRIC & 5 2252 U 7o AMEEE S i X 5 & 107%=400 kg/d----@
5 I8 o oo O+ @=380ke/d
2 2 EE%E@%?)M _ N BOD- |  1.28kg/med | 046kg/mdsd

ﬁﬂ%{ﬁ‘ﬁfﬁﬂﬁ@ﬁ%ﬂjﬁ% (P2 EEERDOME volumlt(a)t;éc |11 600 kg/d--(Aeration tank\| /580 kg/d-+(Aeration tank
F£<> MLSS BEEDOKERD) Dl FEHE EIHMN | volume 624 m3 / Tank X ) (volume 624 m3/Tank X 2 )
Bolze LOBULENBDBABC Y X7 LEAR, BIR \2Tanks) =1.28 kg/m?3+d Tanks) =0.46 kg/m?3+d
L7 & 3 I REBEEREC & 2307 5T ABCUE '
IR LI KE CIEMEB BB R A X h 5
DT, FFEICHIBIRITIE 5 Foo F b RFIDEN: B 4 R REBFROBEED K
BREMAIIC >N TLABC ¥ 2 7 nBAKI, Table 4 Comparison of excess sludge production between activated
B ABEK R U 7m DT X h s U s sludge process and ABC, activated sludge combined process

Z7Z BIPZRL: ] P Z T
EESRSNT OB, COC LI, MEREOE S, Proces  Activared sludge process | [0 aqfivared, sludge
LD oCB, ABC v R 7 A OEESHIZ Excess 835.8kg/d | 222.6kg/d
DNTIE, EMBED L 5 DO, MLSSygs sludge ‘ (actual result) (estimate value)
B L OREBIREDOEIL BN KAWL 0E production | Excess sludge ; ! Excess anaerobic sludge ;
<, HERECIABEDTENE — AR L | 0.525 kg/kg BOD removed | 0.05 kg/kg BOD removed |
TRTE, BRMICIIEKRKE S H R FEAEDER L ' - Excess aerobic sludge ; .
T CEEAERE TS B, 400m3/dx (4 000—20)\ 0.3 kg/kg BOD removed
SE ' /€1073 % 0.525

2. /\3 REFROERIL (n:gggs 8 ke/d e Anaerobic sludge

WERDRFNBIRO T & (D L HADO KRG o000k SMm%gﬁwywm
BORLERE WL 120NE 4R TH 5. | e

- B TR P [/ o W[ 75 % ‘ Aerobic slud

T D RENEERIL, RO T T . 100 s /d ¢ (4 000--20)

NToDH, ZhEFERELCEET v=v /2 | /dx (600—20)x1072 x0.3

WBZ ENbhD, KEVERIZNIK, BEERANAT X ‘ ‘| mg/€x 1073 X 0.3 +300m3
|
I

=171.6kg/d
A TERIEAE CHEEL TV, Gy L
2. 4 X2 UHROBEWDIA
BERKAMBEBOZZEAL L & i A 2 ¥ 7 ZAMER XN
Ho FELRILFEIAE 876 Nm3/d( # £ v 77 REET0 %) T IRCEh, ABCyR7FrBARLAT v=v/ax
B0, APERL T2 BEEHAR C 643 ¢/d it /L4 OB, Fdr 2o BEMFHMEAL 49T 87 740 [/d
BLDTHD, —31745 M/d=55995 [/d /b, KigaSIREGEE 7z

2.5 Zy=v3RX OB 5> TWb,

ABC ¥ R7n HEARBRICEEERSY DAY o, F 28 Hi T BEYNBOET, BHEIKRELCOIFAD & Z
2, BFEHRFHEE LTo 7 vy=v 7 ax P EBAL TR ARSI 2 RFFEE L THD 420 THHSH% 1 R E
BB, 7v=v7 2R EREAES KRR, i, XSEBBYIRE b,
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Process

Activated sludge process

ABC, activated sludge
combined process

| Electric power consumption

2010 kWh/d=3¥34 970/d

1937kWh/d=333700/d

i ¥ 17.4/kWh
i Desulfurizing agent ¥ 150/kg — 5.2kg/d=¥ 780/d
i Steam ¥ 4.5/kg — 733kg/d=¥ 3300/d
Biological : Urea ¥ 84/kg 20.7kg/d=%¥ 1740/d —
FeClg ¥ 28/kg 152kg/d=3 4260/d 50 kg/d=3%¥ 1400/d
treatment Anti-foaming agent ¥1100/kg 2.1kg/d=3%¥ 2310/d 2.1kg/d=3 2310/d
T
‘ NaOH ¥ 135/kg — 90 kg/d=%¥12150/d
| . .
! Heavy oil (Eallfr)latlon grgomspér/oéiuced N 643 £/d— A 33 440/d
Total (1) ¥43 280/d 3220 200/d
! Electric power cousumption . - .
¥ 17.4/kWh 101kWh=3% 1760/d ‘ 34kWh/d=%¥ 590/d
=5 % Sludge | FeCls ¥ 28/kg 25kg/d=¥ 700/d  6.6kg/d=¥ 185/d
Sy aA Dl ‘ Coagulant aid ¥ 850/kg 20.9kg/d=%17 770/d 5.6kg/d=%¥ 4760/d
Table 5 treatment ! Waste oil ¥ 55/¢ 158 g/d=3¥ 8690/d ‘ 42 ¢/d=%¥ 2310/d
Comparison of operating . Sludge disposal ¥7 400/m? 21m3/d=¥15540/d  0.5m?/d=¥ 3700/d
cost between activated —m - e
sludge process and ABC, Total @) ; ¥44 460/d ¥11545/d
activated sludge combined i ¥87740/d | 331 745/d
process Total W+@ | (1.00) | (0. 362)
RFEE, HERELR 5 TW5H2, ZIBKBREOH ABCYA7 L BAIR LD T v=7 2 X} DIEREDOH)

FHRWEMBRO ZNDMI0 %EEbNTEY, 2D
BKBOEERS T THPCEN 2D I2DTH S,
MRl R o REmBLIE, WY - X IZABY 72 £
— AOTo pH @R FHEINS,
L 3 U
Bl E, AttoBizEEE b ARERIC )T TOERMER Y
WAL T &7, B TOYIEL LD Q.57 ) K
L, REGSIHFCEBRIN TIN5,

Fofhic,

i %,

FY=Y 72 R FPEEENTNRWENEBRED
BFHMERIC X 2 WE O LB LB EHOR S X LT
b, 2—FOFWFHiEWZWT W5,
SHBULMEBAFEEEL 720 ~7 » 7L THEINER %
T\, ABCYR7LD—BOHZELXXY /21

¥k, ABCYR7 nid, 1985EEBERE T IV F — &
FELT, GHEABRIFEASIVEZ AN
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Wet and Dry Cooling Tower of Counter Flow Type

(AR ek

B H E
Seiichi Harada
B A
Kiyoshi Nasu

®

In compliance with the design by New Tokyo International Airport Authority, the installation
of a wet and dry cooling tower at the central cooling and heating facilities of the airport in

Narita has been recently completed.

This paper describes features of this tower equipped with finned-tube air heater dry section

coupled with counter flow wet section.

The tower was designed to prevent its surroundings from possible obstructives caused by
visible plume, and it also features energy-saving operation by a combined system of automatic
fan speed control and automatic inlet air louver opening control for both section of wet and dry.
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1. BELHBERIUZOEER

RIRED B %o T & 5 BEF SN B FE OWiE s L O
ABERE1TRBIOE 2RO L B0 T, FRARGESEH
Bow—ss— EEcER BBy RE L CREHEE
BHEC Lic b DTH B,

FRA LR 5 TWBDIL, BEEV— P RPEERAR—- 2%
ERT5O0OMETH D,

EROKBET — 2 LEBREILHEHECOBBERET
Bnim &, R ik L BN AERRT ISR
ELEVWABEOREXHH CEIEBERPOAEI LA 5T
Wh,

ZOBE, BERECEHNLELBLWAKEREL LT
BSERIREE25 °C, HHAREEI BREAIN TR, BRE
TOBHBEN BT 100 BLELREE 2B Ehb, &

MO EZHOBENEE L TREIN-ERTOAZ
TLDREL LT WD,

RGHEB IR ER L B AEECT I BLNTED
I OBETINTH D, BHEADORD KITEEL: FEER
DHRERH LY BET 50, BRESERICIIBEE OBREH
BERULKBREOTEM CEEHRKTEX S X 5 mEER
it -TWhs

CNREBRMERERLRIBIC LRy 708 HE 5 &
KT DD ERINIFRTH 5o

HAM L BAROTATMCITBSELXHH CX5EH &
YR HEHELT, BBERGEPKBERMGCIS U TR
BRI RT 2HABLBRB~NOBKED /7 v 2% H
BB X B2 L) nleEx B LTk Y, HEHEKE)
BEHRIERERAZ AL T, REoLEHREN
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VX —EEATREC L, fRRCHEEELS DX Y KEBESY
—EOHEIC 2 rr~ N TEXDH LD i BEE%x B2 T
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REHEBEOKE BRI, SR0BE L v /<— DBIEE
a2 REEEE AESROEEE RS — (L L TEBHA
EERICRITAEHENS DXV KEEa Y P —vE B
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A B KIEE:42.5 °C

HBakE:32 °C

B ek g 27 °C
(2) REEEE

i X EERAE FEAEY Y F)

B/ B : 7920 mm ¢/6
H # % : 145 rpm/97 rpm
1

P
i

PANRL GARRAUBLIOANY XY ~
$1/9.99
|

4

&
B

B RIeANNE = A EE R
: 190 kw/60 kw—4P/6 P
78 :3000 vV, 50 Hz
ool
BEFX: V77 viEE
6) ZENEER (74 v F2~7) _
it} iRy F RNy F—H
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F a2 — 7 1 E25.46
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77 Ed
Hot water inlet pipe ’
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Fig. 2 Schematic drawing
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Fig.1 Sectional drawing

GL +27500

Exhaust

Jai

26200
21000

Louver actuator,
dry damper

5200

Air inlet,
dry section

door

Dry section

Variable opening
lowsers, dry section

Louver actuator,|
wet_section

Variable opening|
louvers, °
wet section

11500

Airintet, |}
wet section |

&

—t—

-
=

LI 300

GL I

N
7

Hand rai

GL +22300
S

N, E Casing

GL +1300
S

AT

\, T
Access door

Vol. 30 No. 3 (1986/12)

7 7Y Py~



B B, TR AERER 2 o X8

L R | RN T ER R
e, BE1~ 4B HER T
. BEOCRRERE

REOREEFEIZ, HESER (RHLWIEBEDCH
N 2TV, BEREOREZ B CBEBE IO
VTRADRBFHIC X V1T - oo
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EE1 4 #&
Photo.1 A view of

cooling tower

TH 3 AN G RE

*hoto.3 A view inside tower
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RT Dk, Yite L TIRSBIDCARRREOELE X

UNKREGOBCE ) RELX ML TR LFETH %,

i 5 H 2

| BEERE -

. Photo.2

! Variable opening
louvers for wet section

B A—BEfHT=y b
Photo.4 Louver actuator

TH 4

Case No Ambient condition | Inlet water i Flowrate E II:I/I:to; l Plume length m
I PBT T RE wmwcc | wm | mie | W WDy
1 —0.4 64 | 3486 1090 | 6 C60 ‘ 8
2 0.0 65 31 1000 4 60 8
3 1.5 68 32.7 1000 § 4 J 45 8
+ | —o0s 69 34.1 1000 | 4 L 70 8
£ 1 % SERAERTEESE 5 w4 | ss 3.6 | 940 4 1 35 8
Fable 1 Res.ult of plume obser- 6 12. 4‘1 95 36.0 , 920 4 ! 50 ; 8
vation
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= E 5 CASE NO.1 HxEE
Photo.5 Wet operation

i

:
i

5 B 7 CASE NO.2 B:GEIR

Photo.7 Wet operation

E & 9 CASE NO.3 iz
Photo.9 Wet operation

B # 11 CASE NO.4 @#EE
Photo. 11 Wet operation

: G ;is" ' i
B & 6 CASE NO.1 ¥iBgREiR

Photo.6 Wet/Dry operation

EE S8

CASE NO.2 iB4FFER
Photo. 8

Wet/Dry operation

SR A = 8 Sl =
B E 10 CASE NO.3 g ftFhEiE
Photo.10 Wet/Dry operation

B ® 12 CASE NO.4 BiE Ot
Photo.12 Wet/Dry operation
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E H 13 CASE NO.5 RIGEIR
Photo.13 Wet operation

EHE 1B

CASE NO.6 §zEEE
Photo. 15

Wet operation
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HERVEBEL PO Lk, BERKAO ZEHER
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5 E 14 CASE NO.5 EB{EHEE
Photo.14 Wet/Dry operation

s = 16 .
CASENO.6 18 kA
Photo. 16

Wet/Dry operation
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Finding a new way in the field of fluororesin
coating and water treatment chemicals
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Wastewater treatment facility of Daqin, China
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