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The photo shows our 30,000m3/h cooling tower with
anti-freeze device installed recently in The People’s
Republic of China for a 1,000 ton/day ammonia fertilizer
plant at Urumuchi, Sinkiang Province. The cooling tower
was shipped in 1980 throigh Ube Industries, Ltd. together
with one each identical unit for fertilizer plants at
Hangchow, Chekiang Province, and Yinchwan, Ninghsia
Province, respectively. The cooling installation at Hang-
chow has already been operated under normal conditions.
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The Present Status and Future Prospects

of Process Systems Engineering
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This is a summary of the lecture spoken by Prof. Dr. T. TAKAMATSU of Kyoto Univ. at
the 30th anniversary of our foundation. He emphasised as follows: Process Systems Engineer-
ing is an academic and techonological field related to methodologies for chemical engineering
decisions, and it should be made progress to the direction of seeking the truth by means of
“Synthesis”. In this article, Process Systems Engineering are refered to its definition, history,

general structure and future prospects.
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Decontamination of Radioactive Metallic Waste by Electropolishing

TR AR
Aom # -
Koichi Wada

The nuclear fuel cycle generates a large amount of radio active mstallic waste. Most of this
waste will be contaminated only on the surface, so removing the surface only is adequate
and will reduce the expense of waste storage and disposal.

Electropolishing is the most effective method of surface decontamination.

Solution treatment

is the main difficulty encounted with this method due to the need to minimize the volume

of secondary waste.

We are developing an electrolyte treatment technique that removes

dissolved metals and other contaminants from the electrolyte, making re-use possible. This
paper discusses the electropolishing decontamination equipment we installed at the Oarai
Engineering Center of the Power Reactor and Nuclear Fuel Development Corporation (PNC)

and our electrolyte treatment technique.
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Table.1 Storage capacity and stored quantity of radioactive
waste in terms of 2002 drum (July ’82)

Storage Stored
POWER STATION ( gﬁ%‘ic)“y (?fg}ﬁty

rums rums
The Japan Atomic Power Tokai 2.7 1.7
Tsuruga 3.5 2.6
Tokyo Electric Power Fukushima 1 21.0 14.4
Fukushima 2 3.2 <1
Chubu Electric Power Hamaoka 4.2 3.3
The Kansai Electric Power Mihama 3.5 1.7
Takahama 3.1 1.8
Ohi 1.9 1.2
Chugoku Electric Power Shimane 3.6 1.7
Shikoku Electric Power lkata 1.9 0.6
Kyushu Electrie Power Genkai 1.9 1.0
Total 50. 5 30.2
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Dry Seal

{bTHEEsR  WmpisE

Tadashi Enomoto

AN Bm OB W

Tatsuya Kominami

A variety of mechanical seals and gland packings are used for the agitator
shaft closures of reactors mainly in accordance with the pressure conditions.

This paper describes the features of Dry-Seal, one of the seals which are used
for lower pressure conditions, and reports the test results on the sealing

characteristics of Dry-Seal.

W RSO B o EEE R, Zx UTEIRE
CRUT, BaDA =Ny —VRECGCSF VY Py — v
HMERIND. ZZTh, HEMECEAIRETERIN
HEESEBORT, F o4 v - VORBERRBNL, Fi
F o4y~ VOB U TERY T lhhb, £&
L CHASHEREIC DWW T DEBER BN T 5,

1. ¥ Z M &

Mkt AR 5 FUCHEDERE 1L, HE2E ) 5 100kg/cm?
B2 BBEHCE LU, HBEHFECIET TRER D
BEOEEEE Y BINT 20BN S D, CD=~ LKL
BARL, EBEMEOE - EEEE A HEE D b, B4
g a T Tnbo

BEOERZR LV » 4 ¥ I aVEFHICIE, F o4
Y= VWD D T E MRS, i, SR
DEYIDBALBEDN, DS F ¥y~ NVTRT T
Frty & v OESRBOEREBAVET BT, Tk, X7
NARZHNVY —VERNTh, FR—DEHRREERTY
— 7Y P RERCHEATAEREAFETDHZ LT L 5,

Fofy—vidy — 7 P aEAST, BEREHIS W
fedb, DX 5 REGHEBNADBEEAR B DN D BEIC
%, HEDL ZABBEOMBEETLD LWL b,

FRMCER LAY —VIRBERO—BRA 1= vy
~VTh Do LichioaT, ASEITEEBREE Thbb,
FoA% o FCHEBIND D TR

Lnsl, F7uy—7N3i+V Y oy FORBEMOMES
DIEBEMERRIFTh 5 7cd, RiGHomsEEEE LTF
SAR o FTHEHAIND X HICIR T

Linl, Z0X 5 T oERICH L CORM/ <y
77 =2 THERCET, Likedlo TS T 74 v~
NOFEREEE ANV P REHCRE 2 TE
F 94 & — VORI D\ 4 DEREIT
>72DTC, TO—WEBNTDIL LG, ZOFEDY ~ NV
DOWCTELWIEELED 72, FOBECOWTLHE
45,

2. KESA4v—NOBERAER

BIRC T 74 ¥ ~VERT, ZEHOMEIXTREDOL
BDThHbBo

1) EiER BF5Q) :h—-RrAhFromvy

2) vv—T4vrv—tr BEFO®) T7TNmMIF

> > o
;.n_.h_.,

Dry seal

ik

Rotational Ring

Floating seal

1 Fo4v—N

Fig. 1 Dry seal

4ETRT VoA ¥~ VOMERRER2 22 LT,
PR LU T 0 2 % D b feo

1) #REEH EE~lkg/cm?2 ) 1
2) FREE —40~175°C B 2
3) #EREEEK HFm400rpm ) 3
B 1 EFrLT BEhEEZEECLUTCRE L.

W) 2 ZZRRTREIEHARYORBETSHD, &
A D OBEEA B L TRE Lo L
MoT, FISHEOKE JC L) B 4B %o
) 3 EHAVERD EOBRESMHCR NTOREHA
ERECH D, FHBIREELEBE L THRE L,
58 FRIELE M3 T8 WA I U S U C B T 5 B (Bl
BHELTHBNERD Do
3 K34 —-10BE
Fof4y—VvoERE LT, TER2EEERZEFHZEN
TE B,
1) B OFRERD R0,
2) v—I3 ¥ rEERALLV.
Lal, BEsnEas LT
1) FISHERSEOENIZETEL 5,
2) EERE, MEXT BRETHEEGNRD Do

Vol. 28 No. 8 (1984/10)

Mo 7Ty ¥ - 9



FoA4y —Vikx 7V vy 7ORIEFB L CEEREK X
CGrw—74 Y7y~ ORBEEESESET, GRES
KELBETHEETH D, BB ICEAEBEATER X
ninnicy, BEEEL COENEREE5IET5 2 &
BEELW, WHREAAI=AVY ~vOHNEE, JIST
3cm3/h BITE HEINTWDL, Fofy—roiEs
D& 5 H RN TIEERED 2 o

Fio, BB FEETD VMEE” OB OWTIE, £
DIFRGE% & CTHIRT 5o
4, FSAL—-NOMERRBRES

F oAy~ VOERRELIALMC T Bz, 52 RIER
THREREE A CRRET - 72

1) #8418 F 54— v

2) HHMIFES : Pv=0.5, 1.0, 1.5, 2 0kg/cm23¥s X

5 Torr

3) HhEERL : N=0, 60, 150, 230rpm

4) {HHRNER : Tv=—60, 30, 150°C

5) EERERR : 33000 h

FERNOIECIIN o 5 A B HE Lo MM aNe b X%
NMROENEAFEERCHEE, ASEREOFEMEHEIZEL
feo Eie, EHAIEZSRERC KT SMNEORIE, EIZz
RY7THACCERE LCBEEEORELE, KB~/ A —&
AW THELT D FEL AW,

X, Tu—F 4 VIV~ P OEBEEEICEEN
BFL, BEAHIEL .

Flooting seat

Detail “A”

= =5/
[ =
] | [O)—
‘_1_1_ s
@ | (o
1 e e —
Caup{ling /’IT%__——J
Thermocouple
T '
r‘ =
Dry seal )
85¢ A
O 4
ol ! |0 T Leakage
acl| |2 = @
ot N:
Vessel ——__ED V_L * —

3.2¢
Heat exchanger

Vaccum

pump

Fig. 2 Test equipment

Test condition

Tv=30C

Ledakage

i | |

1.0 L5 2.0

[
[$2}

Vevssél pressur pv (kg/em?G)

B3R WMAAE S RNEDBIR

Fig. 3 Effect of vessel pressure on leakage

4. 1

Water

Measuring equipment
for leak volume

FSAL—IDENE

B3R, HhEEE N =150 rpm,
EHENIEETV=30°Clz k13 5, FiFEMN
EReHRT 2 ENBOERE R L.

ek, FBRBHIARE & 3000RER ZiEtk
TR HENEIRIZE A LB h-
7<o

7 A FRER

1) EHRAIE I3 ERE

%,

2) FEROHFENOES T, #HE
MR & D Bk O FREREIZS
Wo UL, EERERT 7 v D3k
HOI7mDdHb IR, EERERD
fBEpEc X b R/ D, FBEh
HOBMA/NE S bz & Bb
Nbo

3) FEBRRICME X7 FE LTS
ik, EERICESN, HfEomn
ik ANTATS

BENECEES 52 DR_F2A~F ~
iR EREEHREDCML T, BENZES
Bbde ULichioT, EETOZIRIM
NEORBIE L QX HHRELEE
THRERE D, ZDEITDNTILRK
HICR %,

¥z, BhOFRMELARY DGR
BB U TCEDHEL —V ~ B2 DFT
BEPNBELEZ T 5B,

10 M7 7y ¥ -

Vol. 28 No. 3 (1984/10)



‘8 Test condilion
&) N=150 rpm
8
O
o]
\
8 .
E‘ \ ° Pv=1.5kg/em?G
“é .\: oNO_ O O o
~ \... . o) o}
~e .
'S \f - -~
Pv=0.5kg/cm?G
-
1 1 L] 1 L 1
-20 0 20 40 60 80 100

Temp. of floating seal(C)

B4R v- MEELEAROBIR

Fig. 4 Effect of floating seat temp. on leakage
4. 2 BhEICHT IEEDRE

B TR L Die, WhEBIXESTEEC LD AXL
BEEZT D, ~RE, 2=y~ VvORELBEIK
ICHNE OBE T &-IMTOND Y, AH=H NV~
VOB NI AT D RBEE ORE & KIGEREOR
BERnb. BEHBOBRECHELE L2 509 2 -~ 21X TF
DX iIcinb,

1) RISHARAYIEE

2) KISHoRES (WEMHEED D A H=h vy — v

¥ COFERE)

3) HHEERLL

AETIE, MEOMRLE, FEBEOERE L HIEDOER
CRE L Th~R%, B4R EDORERY R LI,

s, BEMOBREXEENE TS LN TERN D
F2RICRT LS ie, HEREO S EET, BEREAN
T7m =74 7y~ OREAHEL, ZhxBEED
|EE Lizo

7u~74 7y - rOBRENRICLHTIRS &Eh
BRETIZELRDNDFOEELYETO L 5 C#HET 5,

1) BEEHE L OEETAKHE X VBRI DK 25

L, HEEIEOBENEAT S,
2) Fiz, KOOFEREC LY 77 v v HEEROREIE
DEEFENET L, EHRTEND.

DEDERILD, Fo4y -1k 0°C LTOERERT
FERT B8, EEEETD I Libh b

FBARIC BT, ¥ — MEESS COF — & (4.0)
WERBREHRAIC~ Y v+ A VEARN, 4 VEEIREL T
T BETH Do WREITIER DN Z L 2vbinb,

U, EREEARNDF ANVDR =N T [ v
DIEEHE T b 2 BEEBCATTE, & L4 4 VIEBEEW
REL Dl TN BY I Inolc b2 B b, i
TRNTH, BERTOFERABICIZIABRO R~/ ~ DB
KLY EROEZARL, BREBCHEENZOWED
EBbhb,

BEOCEEYELH5H L, 0 CLTOERBME G, &
NBIVY ~VEGORTESEZET S, Ik, ¥—LVF
T DOWTIIL. 5B TDONB,

4. 3 BEEHLSHD “BE OFiE
FoA4y =Mk, ¥—3 &R LR WEEEEREE

THEATH2D, BELTHF -3~ WHiEThby i B
X7 MEEETHEENRD 5o

OB, BHH~BRHAEELTUIEL %, 20T
BB RRETh S0, BXbY ThHETTh
<, BIBRLRLALLIT, WhNEETD-DIFEL
Tl “ME X7 DBRBPITOWTL, LUITOHINN 25,
1) ¥—VolrEE (EAE) RNBEWBATEORE

E&0% 0,

2) BEIc =2/ ~ VD NEIKERDEETTRIE

BRI 2 Bo ‘

3) BIREE (HERAWILIS0°CH< Y v A V) BT

WX AFT2400R R DRI BT, MEXY 134K

HE Lo e

WA TIE, “MBE EEEE CERHESRES) LM
LTWao “ME &7 MRFL UBEAIE, AYBEWTIED
VAR EEATIIE, BB Y = » FRREEE 2D VB X7
MPHEZ B ERCELT, BHRAEINASEL ETHR
EERERAEANEAT 5 0EE2 < AW, HRAEZER
CILETOMADTIREMEN S 5 7o, FHRABOBERITIIE
BAET .
4. 4 EZTHIE .
EHPEEROBNEEIIE Uiz BER Y 72 FAWT
EHEAED% Pv=5bTorr CEE LTk X, FOFEHEIL
BIKEE< J A — B THLE - T2

BRI, HhBECATIEMEBROBELR L. &
B, BRERARCRTEMTERL

10000 .
Test Condition
Pv=5Torr
Tv=30T
1000
7
0
Y
= 7 2>
> 100 - Friction noise zome
>
S Q
N
~
10} N\
Nonfriction noise zone
) M
1 ‘ :
0 100 200 300
Shaft speed N(rpm )
£ R - Hremn B O RR

Fig. 5 Effect of shaft speed on vacunm leak

Vol. 28 No. 3 (1984/10)

M7 7y P~ 11



xxV x108

t

0 RZEHNE

8

V:

P RZERtoRREL

Lusec
mmHg

7R MEROBRE £l
t o R

sec

BSE L b, HEBNMILEN/NX L, EFEBCmLS
ERbhBd. SEORREH T, HMEREOPELD
EFDVERDBNI\e UL, B 1R 5 2 ShEIREE &L D
BEIRSNE WS ERE, MEEOT ~20@EREALT
5B IBIL, HZEFHRICIK\NTh 4. 3ETHFAL A V&
& BNREETIHEENRHD, BIM EWhELIEHDOBERK
TRLcEME, “MBEX” RARRIEELAVWEALIVE
NNRE LB,

4. 5 >— &R

V- VEMGREET DD, REMTHHEEE (¥~
Ry A 77 my) OEREYHELL. HEREIHE 600
RO EERE, L O FOEEMY L 2400 RiEE, A5
3000/ ROEIERIC, EERROBEREXYHEIE L. ik, 7
BeFq vy —1 (TVIF) 1R E A CEREET, F
WOHEBIXREROERRE CTHETE 5,

BRI tofERAY R T HHRIEBELB0°C, kL0150
°CTOERTIL, 3000 FFMERICAL T, EEEIRY
0.075mm Tk b, ZOMEMND Y~ VIFmiHiEd 5Ll
T X CinDo eidl, ERBRELY ImmeFEET 5.

0.7
Test condition
N 60~230 rpm .
= 0.6 Pr= 1kg/em?G - P
3 e
s e
5 v
< o5tk s
3 0.5 -
5 7 et
s e
3 o2 -
< e Y
= P Te=gue = 150C
0.1 L - R
o= ' S
! T 20'00 3000 1000
Test time (hr)
B6E EEE (1—KrAFyrvy) OFERE

Fig. 6 Abration rate of rotational ring. (Carbon filled PTFE)

S G = 300085 x 1mm/0. 075mm =400008: 5]
2L, BBREENERERICE 72D, EfTo sy
FEEICENTE, SEOF ~ £ L) EHEENRS & FTE
ENDHR, —EHOFRECIHHAMEL D EE2 b5,
UL, SR WL TREHEE CERE LN 2008
N Bo

1) ¥~ FEOEEMN 0°C BT, HEmLes

DIKGNEREL, BEFENRBICHETT 50

2) BBEFERCHESE LT B L D Ak, R

UDReDERENFEN ENFEINDS,
5 & 93 U

Bk, BEERRBER 7,47 2 2 VvBERTOMER
PELZTNDBF 74y~ VORRERBREROFND, B
FEA FOHEN Lico BIERLSEBDO 7R 7 -2 %15
570, BERBLIRDO N A v —VviRRERL, 7%

DEBELZMES®L L 5BDie Lichi>TF 74 ¥~
MBI U ORE R MRS —~ M SIERE L. 2~ ~ &L
DTHRTIEL DN D LEX TS,

2= = B O ZHRAFEC SB LA NIEENTH 2,

12 W7 7 v ¥y~

Vol. 28 No. 8 (1984/10)



EHRELERELOERABFHEOLER

Comparison of Agitating Characteristics between
Pitched Impellers and Retreated Impellers

AL THEES Blgsl (L THaRatR

[ - |
Yukimichi Okamoto

There are various types of impellers used for the mixing of low viscous liquid, ie., under

the turbulent regime.

In this paper, some types of impellers, mainly pitched blade impellers and retreated blade
impellers are compared in their agitating characteristics such as power, discharge, flow

pattern, and solid particle suspension.
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v 4 s s 4 sz 175 0.8 0.29 0.42 0,69 H/D=1.25v:5uxfhbj§zljfcﬁ%%ﬁi
Propeller 0.38 0.45 4 30° — 0° 4-P 0.75 0.38 0.52 0.70 0.74 B2RTL B, ZOEMD, HERN
v v o 4 # # # 100 0.50 0.62 0.65 0.95 B LI, RO3EPERTE
[ 7 1.25 0.63 0.68 0.64 1.06 Ao
v 4 4 v 4 #  # 1.50 0.75 0.68 0.65 1.05 ERER, HEHER L EET
R Y # 1.75 0.88 0.67 0.67 1.03 PRER T X Ny /Ny 2vhE <k
0.38 0.45 20° + # # 1.25 0.63 0.27 0.44 0.61 HEHZED Bk A & U T oMk
0.38 0.45 465° » #2125 0.63 1.67 1.25 1.34 b0, i, ELER T HEER
0.38 0.35 4 30° # 2 2+ 1.25 0.63 0.67 0.61 1.10 (AFDE 7w~z (Pr), HEER
Pitched 0.50 0.20 4 45° — 0° 4-P 1.00 0.50 1.25 0.74 1.69 ;g;% Z;);V;Bf?ji bg\?l;i;
paddle 2 s 4 # # # # 125 0.63 127 0.76 1.67 ﬂ@%é@%ta;m“ ?ﬁi@_ﬂ'—gy
Y Y 7 150 0.75 1.22 0.76 1.61 T
v 2 4 4 s 4 4 175 0.8 1.25 0.77 1.62 (C'B'D'TJ’\ 2TV F’7F%S’f')’
45°fFE k< Fov (P.Pa) s 1 BY T
Flat-section | 0.53 0.14 3 90° — 50° 4-F 0.75 0.10 1.03 0.46 2.2 q:igaj%ga_p\ % Do ‘
pfaudler v 4 o 4 s s+ 4 100 # 131 0.50 2.6 THBA TR B & X B A xh
7 A + L2 + 1.41 0.51 2.8 i, ESECESEORE T BB
v v 2 4 4 # # 15 # 1.47 0.51 2.9 BOWEED EHICIEAI D 2R
R 7 175 ~  1.49 0.50 3.0 »Bo. &, RCEHAR ICEES
v 4 v 7 7 # 4P 125 ~ 1.56 0.54 2.8 EBEDNAFVRE —~EyhboR
Ovalseetion | 053 014 5 a0° — 60° 2-D 140 0.10 0.61 0.26 2.3 BF, 00 0509 & L CRET
pfaudler |~ : ) ' ) ) ) 5 &, HEABTIE, ZOBEAN°
2 530° %72 b & T Ny/Ny miiaiiue
Guved blade | 16 0.20 6 90° — 53° 4P 1.2 0.63 3.06 0.95 3.2 Bl A5 Dlhfbiité&%@é%’
Brumargin ‘0.38 0.30 3 90° — 70° 4-P 1.25 0.63 0.48 0.59 0.81 ;ggizééffﬂigz ;ZZ)

*Baffles: P=Plate baffles, F=Finger baffles, D=D-type baffles

ETPHO0mBPERL 45° Bk

14

MR 7 v ¥~

Vol. 28 No. 3 (1984/10)



TIREBRWALBRYERT L5 ThH b,
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BHo HITNRIRD BRI L 5T Ny 2 Np/Ny D fEHH K
ECZ T 57D ThY, LEOHHELAET . BER
DD LD inEREBE T, BEYHEIOREE L
T, Np/No et 258 U EAR O HNEE L,

ZERTCOHBH R 7 v —nE v BEIHCRT, 7r
FSRIVBEL — €V ICDOWTIIEE Ly, 0=20°07
" RS ILENREIC, 0=45°0D 7" 7 < 5% 45° ER R F v
FELTHY, BEX - VIR~ VO 7 v~
YEIRT o I

HHEECOWNE, BTHoxRABEY 420 RCE
THENE DR, HERTREROBNERYE LS
EA»RD Do 45° DEMAF AV TIRERICR ) 257,
TEHA BT E LCORERE DD, ¥, T~ —
TUE, F-¥Y, 77V F 7B ST
TN =7 DRTE, B IEREKEFE T2 81
RS Do

BET, HBEROEFRWLEMEERIIERLIELT RS
R, WEhd, BEELRRTFTH LML BoO~TEE—
I EE L ROk d/D TRRENS —% B OEE
EIE AN TN, SBERICIE, LIy v —x v

Retreal angle $ [(deg]
90 60 30 : 0

6 i T T T T T T T ‘%
O Pitched I:mpellers F.BD.T. .~
51— ® Retreated impellers
w
Sl F.S. Pf, ‘o
; 0.S. Pf. ~e
oL ° P. Pa.
Br, o
. A F. T\ Pr.
bO | J
0 o | ! ! 1 !
0 30 60 90
Pitch angle 6 (deg)
E2E (FEFEEERIEED Ny/Ng(8 1 ROH/D=1.250& %)

Np/Ng of pitched impellers and retreated impellers
(The data at the liquid depth, H/D=1. 25, in Table
1 are plotted)

¥ 2 F JEEREROc) 2BEARHE (Onix), Pv=0.5kW/m3

Table 2 Circulation time fcir and mixing time Omix at Pv=

0.5kW/m3
Impeller RIND Gjoes) Cond Coe)
Flat blade disd turbin 227 1. 90 4.1 9.8
Axial flow impeller 365 4.10 2.4 9.0
Propeller (20°)| 674 5.29 3.5 10.4
7 (30°) 495 3.89 3.3 10. 4
v (45°)] 367 2.88 2.3 10.8
Pitched paddle (45°) 249 2.61 2.3 9.1
Flat-section pfaudler 222 2.44 3.4 9.0
Oval-section pfaudler 293 3.19 5.0 8.6
Curved blade disc turbine 269 2.25 3.4 10.0
Brumargin 556 437 3.2 10.5

1) n, fcir and Omix are calculated from the data shown in
Table 1, under the conditions, D=400 mm, H=500 mm,
Pv=0.5 kW/m3-water.

2) Omix is calculated with the following equation4

e {(%)3Nq+0'2¥(_g) (Mo )4

nﬂmix D Nq ________
circulation turbulence
effect . effect
2
X[l-—exp{—13(-g-) }]
LEDT ADOEELRTE, Fiz, HHEBEEROBN

L AWiT d/D DECEEST . —F, LRoK&EY
SERCEA T B4k d/D OBRBER S Do B 2IE,
R —~¥ ¥k d/D=0.3~0.5, 7 7% ¥~ #®ix d/D=0.5
~OTCERAT B, LizhioT, BEOBELT T,
ZOBENWEAEND d/DOfEs b BE AN L CHE
THIEREE Lo Tnbly, ZORRICHAWARET
AT 10m? B EoER & B IRACHLIC/ED N BT
HVAd/DOELITIFEEBTORBEFTHEL TWD, £2
T, BACEHEO A/DEOHRAESLIME LT, i
Bn—EORX M CEBEOTEREE® 2 B L ERE2E
2 RIERT,

ZDHREE2RD Ny/N 1L RuE, N,/Ny ofF sk
HEBR OB /153 & OFIEE N & L N EFE I D, Th
MTRIEDMETH B0 BAMiy, BENREBHKE L
Ny ERAKENEOREN R R ->TkD, EHAERE B
BERTIE, #BOMERMEROFLRWERCSD D B2
Rk, 2500y, BERH GHEME o bfml
Too BARME LT, SEIEROLIR & nb % 7o,
HEOMREE No/Ny B L OBRIZ —BHE Y, WENE
BRI+ H R L%, bR, BRR, ~TEHoL
7o B TEAR X - TR BN ER & TBERER O

L

Flat blade Axial flow 45° Piiched Flai-section
disc turbine impeller paddle pfaudler
B3R BECOI7v~—1RY

Fig. 3 Typical flow pattern of several impellers

NI AELEBEUICBEORENBE LY
55 EuRIRT S,

1 3. MNMFREREB

r_ (ﬂ Z O TRBCRU AR B Ch T i8E
TV, EDORERICOWTHEY %,
BHE TR TREXIT) &, MATEES

Brumargin
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1.0

C o3
0. 5? ~OTA
’T\ 0.2
A\
)
& O © Flat blade disc turbine
v§ C son O Axial flow impeller
Q 0 05? K ; A Pitched paddle
‘Z I ! /é\‘ ! ! @ Flat-section pfaudler
o .
S' 0.02 /,’ //’ A Brumargin
i d o 1
Q /,A 7 [\
0. 01, 4 n
OOOG_VIH L |I||v|’ v lan
VY0.05 0.1 0.2 0.5 1 2 5 10

Py (kW/m3 )
B4R WEREMLTOY T A« v —ZREE & HEPENT)
Fig. 4 Glass beads concentration near the liquid surface
(Ceharge=140g/8)
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L, BEEOWMMATEIIZROBY & Lo

F ~ ¥ »:0.42D 77y ¥F7~8E:0.10D
w ¥ E:0.63D 7w~ ¥ 042D
EHA 2 Fovi0.42D

EHEEREE 4 RCR T, fahichi ey, B
HEIE LD, ZEROBEREAHRL TS, WTiho
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EWHEZHERE D, BEDA 7 T »ErOEHE NI
BERDOBY Th - o

£~ ¥ v :2KW/m3

#OoMm BE:4kW/ms

Egt s Fovi4kW/ms

779 ¥F5~8E:1kW/m3

T~y 3kW/md [ CGREERD

77V F~BRERTFLRETHDI DA 7RI L E
WA ETIRERTH B0, BekoB—MEin 5 T,
By B DRI o T\Who —F, 7R A
CHRIE N h A L3 D HRE, @, T~
VTR, RELBHEE L EBOB TR THET
B—YyRT7 7y ¥F7-HBELHLE™MNRD D, DL Dk
RBRE R T OB S CIIERE T V7 ORECERA
TR LADRGERNTCEMTL S LRRDOBRICES

LI .:l: dilute zone

accumulated solids

- ~— seltled layer

300 R/M
Py=0.74 kW/m®

200 R/M
Pyv=0.22 kW/m®

%5 TR FVEIC & B IREBIR L OZ K
Fig. 5 Ch‘ange in solid suspenion patterns with a pitched
paddle impeller
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1) Fp b« 28R - (BT, Vol.33 (1969), p. 293
2) Nagata: Mixing, (1975), Kodansha, p. 136
3) A : FERFAEC, (1961), p. 79

4) A FERPEALERDC, (1961), p. 129
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Easy Maintenance Gasket

YFF Y RART Y b

(LTRSS AR E

* R

i

Masaru Yonezawa

A PTFE sheathed gasket is generally used in between two flanges of glass-lined equipment.

When unevenness in clearance between two - flanges is larger than the limit for PTFE sheathed
gasket to absorb the unevenness, adjustment of the gasket thickness and shimming is requ1red

We have developed the following gaskets to simplify the above-mentioned adjustment.
a) 3~4mm thick felt sheet impregnated with special resin (F) is insérted between asbestos sheets

in a PTFE sheathed gasket.

b) 3~4 mm thick rubber sheet is inserted between asbestos sheets in a PTFE sheathed gasket.
¢) Special resin (G) is coated to 3-4mm thickness between asbestos sheets in a PTFE sheathed

gasket,

When these gasket are tightened between flanges, they take the shape of the uneven clearance
between ﬂanges and stiffen to make the flanges leakproof.

?7Z74:/ﬁ%%@77//ﬁﬁ@~ﬁkT7D/
LT Ry FPAMERAINTAEN, 773 YEHEDOXF
< DRENKERBECIE T 27 v F OEX 2T 5/
EHWWETH Do SHZDEFRLEMLTHIFH LA AT
v+ 3RBHERELI-DOTZ BT 5,

_}:ﬁa@ a)r

b),

€ £axk 7 o IHBE

TR, 2%

AR ZERD, ), ¢ FEELFIAKLE, W5,
1. & Z » =
TIRIA= v SHBRD 7 5 VRNBKEL B>

T7 7 VEDHIRYNAZLAD,

7 7 v VEMO A

a) 3~4dmmEXD 7z v - P EIERSRE Y,
F7aYELT Ry F OFRGREERE,

b) 3~4dmm EXD ¥~ b &G

¢) Bifg% S~4dmm BEXcHRcBE T 5,

B1EK f—~Y—AYFFrAF Ry F OB E HEHE
Table 1 Type & application of easy maintenance gasket

< RENRAREL RBEERD D, AFIRENRT 7 0 4
BH Ry P OMMEREEN S EBLABEIT A7 v O
BEI4RESTDIDUNERLD. HERIEF Ry v OFRETH
BTARRANY =~ V&7 F4 ¥ 8~ Tllo TES 2L

MAX. Working| MAX. Working| MIN Tightening
Symbol Construction Curing time temp. press. press.
(t) (kg/cm® ) (kg/cm?)
Wool felt sheet with resin(F)
(or Acryl mixed » » #(7)
CLTF ) ‘ Hard sheet asbesios 1h (15C) 150 8.5 110
PTFE ; . Soft ‘asbestos (150)
a) Wool felt sheet with resin(F)
(or Acryl mixed » » » ()
CRTF i i./\ 1h  (15T) ’ 2 ’
— Corrugated steel ()
Silicon rubber
Acryl rubber) 200
i | (B o Aot it 0 o I o
b)
Silicon rubber
(or Acryl rubber) 200
Resin(G) 8h (20cC)
CLTG ! 200 8.5 ”
24k (87T)
) Corrugated steel
8h (20C)
CRTG g ‘G)_ 1 200 21 ,
24 (8T)
Vol. 28 No. 3 (1984/10) T 7y ¥y — 17



T izo
50

UL UKER S & L) BRTYSERLEERC LD,
DT ARZ LT Y~ F ORI DOWTEL LW R A5
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15)a),b),¢),
2. FRINAERBKIUHER

EFE1RCRT LA xF~F BAsnEALT7mm D300 X
00~ ok — v s —F 2HMAEL, 7A YEAF A v
FEE TR 1IKTOBMC, ATEORM t vy Tl
W ize TOBMBETH 27 v MIBIOTHBIRE F T
B, SEFMGREELABHE L. % U TInEe & st
CEH 72 P LD ENOERE ZORBOEARLTY 7
Y7RENMPOFAF T HRE L 1HDOFT R v P
DT ZOEEY 2ETW, 7A FOKR 2 EEBENALE
D, THEEEOLBLLODLER L. (B1RE2R)

/®300><400 Easy maintenance gasket
300X 400 Manhole cover

i :/@ 300X 400 Exztension color
L@MZO Clamp

R

[__.________, Electric furnace

S

Test equipment
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Va5 300X400 CRT F Ay v FoduEiciA s D
%7 5y VERCEENT S, 75 & 25 v RERESCE
ATABEET 5o BLERILER & RO BAEIS CE
BRELZ ENTEDN, FEBHLEBERT S L6045 00E
L Thbo “OF Ry v F OBEFEHREIEIEOHEE
EI50°C LY RE D, ZOHF R v t OBEMIIIEEICE
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Photo.1 Easy Maintenance Gasket - -a)
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[SPM-00-1] (HEFHHmEH)

Auto balance System Pinhole Tester
SPM-00-1

LTRSS A e

2 R B B
Haruhiko Kuwahaza

This paper outlines our newly developed glass-lining pinhole tester

which is compact and portable.:

1. £ 2 M &

D UEkL, BREECEMECEERSEEY ¥R
~VF2E~[SPM-00-1] #BAFL 7=

D7 RAE~iE, FENERBEHEEBEAIE LD, +

~ FPRG YRV RT LEERB LN, BET, THRE

EENESNDEHREY YR~ VF R E —Th Do
2. Tl B R
2.1 M8, BBTHS
RESROBEL vk~ VT R R — T B D N B AL
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ARSR ol
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FEAL T ThbDo
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FELHETIEEESE TR AL TRV ERTD
BIEET 23780,
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EREEEC L 2HEAREYBEL L L, Fv—
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EIRCIEMRER T Y v 7"%ETT 5,
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BIRRA A v FCRERETH 2 LIC LD HERE CTE
B EEE X ML, HERL L RRCEREREE B
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B LI FEEDDIENTE B, ’
2.6 YU—FRISETHENTDHS
YR - VT RE —REKICIE, BRT — 7V, BET —
T, WET — TN, B — S VERERINDR, O
NORETCHBCRE T ABETH D,
3. § ¥ *
Wt CIE, G. LAY YR~ VF A FPEERLDEHL T
WAEBEY Y R—-VF AR~ SERFEINLISPM
-00-11& DMl 7 X P HEBEETIT > 7o FOMRBE, G. L

T—Wrzﬂ—

5 E 1
Photo. 1 Pinehole Tester

EOXRMGREBENISEE—TH A T L EHELTERD,
SE [SPM-00-1] %KD REX vy X~ FOE vk~
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< B 200 Hx180 W x 310 L

= & :#6.8kg
5. & 3 U
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Flotation Thickener for Excess Sludge

BEIGEREREE HNBNFG
[ 5
Yasushi Oka

Dissolved air flotation is a gravity separation process in which air bubbles

attach to solid particles.

This process is now effectively and economically used to thicken excess sludge

from an activated sludge plant.

This paper discusses the sludge flotation thickening equipment (capacity, 2,243
m3 per day) that Shinko-Pfaudler has installed at municipal sewage treatment

facilities.

SRIERORERY), FHOERERMEE LT, 2 LEREE
BREEA B O T Wb, STz oz &, HEmTRAE
B ERE2,243m3 /d D LI REEMER A AL, BE
IERE GO TCEDOHELXBNT D,

1. £ 2 H &

TR R O M EEIC IS REO B 2 LEE LT
Bo LichioT, HEEOBENL, HxxVF —IT L DR
EHBEOERNARADEEL > Twd, ZD LX) IlsE
DENTHEBLE 72 D RELRED BT W5,

FERABEOREAM 7 v+ 2L, EBHE—FE K —B5EH
DETHEOMEBC LIV BRINT WS, HBIRAE 7w &
ZADOBHOTRETSH HEHEO B, BROMBMER -
FeEETCEORBABOBAEAT AL LD, BREOEB
BAOBETREODREL, REOHMLERNLZ L ThbH, L
Toi o CTHEHRIIRIERY, EBRNTBIRMLAE D 72 DITIDBER
WRDEDTHD. WROENEHETIE, BEEDRMES
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I B KKAFERANLERZEY T L TWDH, ThbD
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B H® 1 FLEmEse

Photo.1 General view of flotation thickener building
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to Sewage treatment plant

Q@ Flotation thickener

Fig. 1 Flow diagram of .flotation thickening unit
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Table 2 Running test results
SS Loading] A/S Floss solids| Excess Clarified
(kg-SS/ ) (kg°Air/) concentra- sludge SS | water SS Si:gc%g/egy
m2-d kgeSS "/ ltion (%) (mg/e) (mg/0) ¢
- Note : Term of test
105~110 |0. 0156~0. 02 | 4. 0~4. 2 |8, 300~8, 400: 50~70 | 99.2~99. 4
Somlxtheml ° . Southern plant sludge :
plant sludge | 157199 0, 017~0. 022] 3. 8~4. 2 [8,200~8. 300 65~100 | 98. 8~99. 2 May 8~May 11, 1984
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120~140 (0.017~0.023 3.8~3.9 300 1 7090 | 99.1~00.4 Mixed sludge :
Mixed sludge 5. 860 d S — May 21~May 22, 1984
150~170 10. 02 ~0. 023| 3.6~3.9 |” 10, 500 65~135 | 98.6~99.4
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Table 3 Distribution of floss depth below top of floss
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Table 4 Distribution of surface floss solids concentration
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Economic Evaluation of Aerator Systems

REGRERRE BINBHEG
wON # K

Yoshio Takamura

Aeration equipment should be effective and economical. The mechanics of the
aeration, oxygen transport, and oxygen utilization systems must each be

considered when selecting equipment.

The SP JET System developed by Shinko-Pfaudler is an economical aeration
system that achieves a high dispersion of air in the treated liquid with a low

energy consumption.
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Table 2 Comparative data of gas dispersing devices

S Fine bubble Fine bubble Coarse bubble
\\ Type Jet aerater diffuser (total | diffuser (single | diffuser (single S(:irtsoi bubble
N e floor coverage) | side aeration) | side aeration) | 3°
’ Device Porous disk or | Porous diffuser Disk type .
ltem e SP Jet aerator Porous plate (Cylinder type) diffuser Static aerator
Oxygen requirement
(kg-O3/D) 1,000 1,000 1,000 1. 000 1,000 1. 000
Water depth (m) 50 5.0 5.0 5.0 5.0 5.0
‘ i
Diffuser depth  (m) _ 46 4.6 4.8 45 4.5 4.8
DO in aeration tank
(mg/0) 2.0 2.0 2.0 2.0 2.0 2.0
Water temperature (°C) 20 20 20 i 20 20 20
Oxygen absorption : i
at 20°C (%) ‘ 27.5 23 20 10 : 6.0 8.5
Operating condition f - - - '
(gas volume/circulating 1.5 3.0 — — — -
| water volume) - O N o S
13. 1m3/min 15. 7m3/min 20. 2m3/min 40. 6m3/min 63. 6m?3/min 44. 8m?/min
| Blower X 0. 5kg/cm? X 0. 5kg/cm? X 0. 6kg/cm?2 X0.5kg/cm? -~ X0.55kg/cm? X 0. 55kg/cm?2
Spec. . X18.5kW | x22kW x3TkW | X55kW x110kW . XTRW
e : 8. 7m?/min 5. 2m3/min _ = . .
| Circulating pump | ™ 57 15 1 kw | X7mx 11kW
Installation power (kW) 33.5 33 37 55 110 75
[ — -
Motor shaft power (kW) 28.5 | 26. 3 | 27.8 47.8 81.3 | 57.3
I 1 N ! ‘ |
Oxygenation efficiency 0.68 | 0.63 0.67 | 115 1.95 1.38
(kWh/kg-Os) ' ’ | ' : ' | '
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Biological Simultaneous Removal of Nitrogen and Phosphorus (Part 2)
—Development of REPHONITE System—

R EREY WNEHARE
B omo fg o —
Shinichi Nonaka
N

Tetsuo Kobayashi

The technology for biological nitrogen and phosphorus removal has been well developed.
Shinko-Pfaudler has developed a proprietary activated sludge process, the REPHONITE
SYSTEM, which biologically removes phosphorus and can also be modified for total nitrogen
control. This system is a single sludge suspended growth system, which combines an
anaerobic section and anoxic section in paralell, deficient in oxygen, with a conventional stage

aerobic section.

Experimental results have shown the advanced REPHONITE system, in

which sludge recycle and mixed liquor recycle and DO control are adapted, to be a viable

and stable process for nutrient removal.
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Table 1 Equation of necessary substrate concentration for
phosphate up-take in nitrification tank

Sbp=(Sbi—4Sbs)/(X+r+n) e 1)
4Sbs=m; (r+n) +NOx-Nn+mz{(1+1) *DOsN+n+DON}+---- @)
PS=(Pane—Pani)e(1+1r)/QA+r+n) e 3)
PU=(Pxi—Pxe) e )
AP=(PU—PS)+(L+r+n) e )

Sbp : biodegradable substrate conc. carried in N tank (cal-
culated on N tank base) (mg/€)
Sbi : biodegradable influent substrate conc., following equation
(calculated on feed water base) (mg/€)
Sbi=0.85.T-COD—7
ASbs : biodegradable substrate conc. used in AN and DN tank
for NOx-N and DO removal (calculated on N tank

base) (mg/€)

PS : phosphorus conc. released (calculated on N tank base)
(mg/€)

PU : phosphorus conc. up-taken (calculated on N tank base)
(mg/e)

AP : phosphorus conc. luxury up-taken (calculated on feed
water base) (mg/¢)

m; : NOx-N removal const. r :sludge recycle ratio

mg : DO removal const. n : mixed liquor recycle ratio

additional subscript AN : anaerobic tank i : influent

N : nitrification tank e : effluent

A5 - Lk LR ThL b bR, BEREYSHEHTEN
IR ZE R U Gk NOX-N DO & » TIEHE IS
iR bR Ui i B i,

Tk, ThaZEL-ARpEE LT WtERAS
sty vBRBIRE OENBRERDLTIENTE
D EFE 2T WML ALY USE (Sbp) #F1RITR
GEOHER L VEHL, Sbp &Y yHEHESY vEERE
ORFRAERD D LI LY

W EAE N D BRI, FUKHRO £ mtE
Higy R (SbD) 5 SEFSH R LUz, DO HE
2 NOX-N 0 FE ORI A S Wi BB & (4Sbs) % 7%
LB\ b o & BT 5. Sbp ik Z o FHEHE % 2 AK
BOHELALLOTHY, WAL AKDERIES B RE
L, BRAREEOAHARDLTLIDELF X 2.

BT, A CODTEDLLT, BSHTDY ~
WHBEP S, Mtilcoy vEREBEPU, BX0Y ¥
BEEE S AP & FNFN Sbp L OBIR TR LIz D
ThbHo BTEMD, ShpEMT2E, MRLLTPS
BLOPUREL Y, P A R&EL, UV VBRENERIN

=10 o Hw =
: P2
= 6 X BTH
& 2 4 PREIHTD
0 0 Sbp DR
Fig. 7

Effect of Sbp

on P removal

PS(mg/l)

Sbp (mg/l)

EThY, ThkEXGE UARLEK Y » 884 0.5mg/e
LUF 3% it Sbp 1325mg/ell LB Th S L2 5o
2. 2 BENBZOBREN

2%, U VBRETLELRERDEENTETS Z &R
TX7 LL, BEKORERL X - CBOD/N/P ke %
n, ZFE, v UBRECLERERIILT L L TR
LTCWb ek Wil Lad-T, BEhhi G8E
T, BWEE, ) voOREREYEDL DL, EoHE
Mh T A EREL, By BRI T 2 EEE
2hRFRERD V. ZOBENDOBRETOME, F8H
W4 X 5 AR R & B & IR E R oW AR E B
LWAHME Y v DR BA RS, ZONBAEIDOBIT
ST x—F A F® v AT L ERA LI

U7 x—FA P RATLD2KREMTH D, FIKSEF
KL, BEEHE & Mo SR B BT ORIl E S <
LOThbe V7 x~F41F¥R7HTIE, BEHEEER
PRI 2 5 BIRICEE Uizss, Z U, RSt ciimsdb
i, U YBEEBRAT TR bNDS Z L, BLURER
FEXBUTEE ST HZECLDLDTH D,

1) B EFRDOES

O=EE, V) vyOBELCH LT, FRFRETDLEDCHHE
WEEATS LD, BEREESFETEXEEN
R E B
OBEKSEFRIC L - T, HKHOBRBEYED D
LMTE, FOHPHREEIEAL, BREOCHKHERY
THY vEEEREOBANYFTE D, F HERM
HEL LD EMTE, KEARERITH L THEEL
XD T ENTE Do

2) B EHBEOWETINEBOES

OMBKD BBIIZEZ LV bV vohEECHEDLR
Do ZHUIRAKBEOEBIC L BHEBNRRKENEEZD

Bz ho £UTC, EEETCLE Sbpid10 mg/eLl N2, BESHAD FEERC BEERASEDS J2T
Mixed liguor recycle(n)
Z—) 2 Effluent
A
o Final
Influent Denitrification Aerobic tank (AE) sel;‘l{i;’?“
a Y tank(ST}
tank (DN) a = m
V7 x—F A4 PYARTLT
) a—Y~—F
7 Anaerobic Pho spho . Fig. 8
k(AN | | osphorus rich Flow sheet of REPHO-
Sludge recycle(r) was ?)s ge NITE System
32 FE T 7Y F 7 — Vol. 28 No. 3 (1984/10)




A___‘—"‘\\Influt'nl T-N .
’ -h -T2 ~o 50
Ao A S~ S,
4r // Influent PO 4P J40
= 4 =
3 2 2
430 5
£ 8 3 =
[ z
C‘T i Effluent T-N 7120 ™
R By~ o enee A
! A/" ~ T =—an Efftuent PO-P > 10
o o ="~ 0—0—0—0—0
2 4 6 § 10 12 14 16 18 20 22 24 26

Time (duvs)
BIR V7 —FA AT AEBER
Fig. 9 Daily variations in N and P concentrations in REPHO-
NITE system
B2 R EIE

Table 2 Experimental conditions and results
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§ gl Amebic k(| 10
Lé R Denitrification tank (7) 2.5
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U7 %~ A FYR72IHERBIRRRER Y ~ ik
NDERREUINERE, )V vDOBEENTEL, HAKDK
ERAWEDITIILTE T, MBKECERNEL S,
COBEHERNCK UCRE LI MBKEAEBL 2 % By
LT, DO, EABRESHK L OEBRE R
HAbtoo INBEHED BRIZROTEY T Bo
1) DO#I#

VBB & DIRER~DIFIALD O % TE 5 723 b 7
L, NOx-N oppFELR4E» 5 & R IFSME~COFS
MEREEE S <3270, FKMMEDODO%1~2mg/e o
BENEC—EH#ET 5. NEHROELIIINC, BKEIHD
BERALS HiYE LT W%,

2) EEFREFIE

IFs e o> NH,-N-MLSS SR —2 kb L 5, Bk
HBREESIETC X - C, AMEHCIE U THFEHE™Mo MLSS
BEAELIED, EXBRER, ARHEARCEENS
X THIET %,

3) EREEFH

PO D NOX-N BENR—E LD L5, &
ABMOBCRFIBREE Y BRI, BHOEWEHIR
PIEDHo EREREIAHAAR L BB L 22
BTHIET 5,

4. 1 XBEE

RRRIER v F 27 —v7 2 PEBRR LY, BEEDKAF
AL T o 72 7 2 P EBIREWMTIG 21T 5 NMHEHEE
ERBHEAT ) 2 Y Pu — bR IS,

ORP

R T, : raw water storage tank-1
PH R T2 : raw water storage tank-2
DO AN : anaerobic tank

DN : denitrification tank
AE :aerobic tank

DV,

RT,

P
g

wn

-

: settling tank

F P :raw water feed pump

R P :mixed liquor recycle pump
S P :sludge recycle pump

AP :air compressor

: high conc. feed valve
: low conc. feed valve

RT»

: separating feed valve to

DN

D V2 : separating feed valve to
5P sv, AN
SV : sludge recycle valve to
BIOE V74—FA Y RARFATH—F 50—} SXZ sludgertlac(}ilcle Val‘;etoi]\l
Fig. 10 Flow chart of REPHONITE system 3 - €xcess sludge waste valve
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DO sensor
ORP sensor

PH sensor
I_ Temperature sensor

low pass fillcr—l

8ch 12bit ADC

Color
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cru MOTHER BUSS

[
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0 parallel input parallel output
. 1/F I/F
mint [loppy printer
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feed sensor 1
feed sensor?2
feed sensor3
Zero Cross

delector

SSR
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@ raw waler feed pump >

-@ separating feed valve to DN

BUE V75—FAL¥

AFLhAY Pa—

AP)
D) compressor -@ sludge recycle valve to AN

e @

{V) separating feed valve to AN
y

@ high conc. feed valve
air -@ low conc. feed valve

FYART AT Ry
7B

Control system
of REPHONITE

system

Fig. 11

shudge
recycle pumpy

-@ sludge recycle valve to DN

mized Iﬂlm@ excess sludge waste valve
recycle pump

SYSTEM SUPORT PROGRAM

. controller initialized

. DO contrel utility

(PID parameter set up)

. separating feed ratio set up
loading pattern set up
sludge waste paltern set up

CONTROL PROGRAM

LOOIRUIA G N

L raw water feed pump control ek loguing eoft wich

7;' ;‘)"g og data input loading measurment soft swiltch
3. control DO monitor

4. O 2UR measurment : Lo

= . 10. PH monitor

5. data logging : 11. ORP monitor

6. air pump corgl?*ol ratio set up 12’ temperature monitor

7. loading condition set up 13 analog input monitor

8. sludge recycle condition set up " (DO PH wir THow)

9. excess sludge waste condition set up 2 8%

CONTROL PROGRAM

1. air pump control

2. mixed liquor recycle pump
control

3. sludge recycle pump control

B12H V74—

REALTIME INTERRUPTION
600Hz

N88-OPERATING SYSTEM
r N88-Disk Basic

realtime monitor

AFLY T FPUL
7 D#EE
Software function

\ZERO CROSS INTERRUPTION

zero cross inlerruplion -‘

treatment  120Hz

Fig. 12

of REPHONITE

%. }F)’E—E;{SD(H mk ]l 4. A?C 8/12
RDWARE SY. 2. PC-KD551 5. PIO 8/16
HA E SYSTEM S PC8024

system

1) WNEBEE

BIORCUEEBD 7 v — v — F AT AESEEILE
SHE, TRZEM, SR L OB TR RN, AR
FERENDB 20, 10.50, 32.26, 21L(HEIIBE)TH B0
BESTRE & IR MBI REAREE T, 2MEEE R THRY, %
NFENOCHE PSS T T b MM 4 /8T
moTED, TRNEFNOMCLSILHEKE L EHELHRITT
Whe FFEMEMOREEL, DO T 7Ry T
o> ON/OFF Bk L7 5 fosd, (EREROBREOWRE %
kL, BAEMZ BRTA) LI 50 I T
Do FUKAE Y TWIINANVAR Y 7%, EEBRR Y 7 L1E
BRI E - TRy TEEAL, LEE/IET 7R Y
7 HER Uiz
2) aAryra—35

2y rR~IDYATF ATy 7 NEBMNRITRT. K
V2T ADEEL, 1B/0N—~YFrarye . —X— T
W, F—2OAHS, F~20H, CRTANv—v 35 ¥
EAEBPLTCWDEIALH Do ZHUEAA—YFIT e
a~ZREDY 7T NVEA LERABEAEHCRMA L, V7
NVEALE=ZDEWER L > CAlEL fnfco T ¥ b —
ST OEMEEL BB I TW S,

o CPU (PC8300 mk [ model 30 : NEC)

o AHHA v E—~T7 2 —AF~—TF PIO8/16: 25y

7)

o ADEHaE - ¥ (ADC8/12: a2 v7v7)

o BREE S 5 —CRT 7 4 27 v A (PC-8058 : NEC)

o Fw F 7Yy »x (PC-8024 : NEC)

4. 2 EBEH

WARFEZ, HHTKORAATER <& ~ VI
UL 7B R — v B2 oo BEIREZ — R 12F 1 v
A7 ELTINEERLTEH 2 7o FuKICIRE 3 RITIK
T X ARG EKELD D, BEEFKEEKBERKD
2 BEOBEIOK B L THW .

SO 2BEOEKDESHT L - T, HELEBENRE
Xh, MEBLBEOREIIZI Y I u—- 3T ThbNb, 1
TOEFIHERC BT 2MARFRMPMERIETHL & Ui,
COWMABRMEMEE 4 RICRL T B DERES A4
HERBRABUCE—& L, BESHEEBEEM~OSELIR]
1 & U7
4. 3 HIEAKE

avibu- ZRBIRRICRT X5 CEBEOBMAREAR A2 T
WA, AEERCkT D2 Y b u— FOELHETER
EEEHIHE, D O —EEHHE, BB EHE S L OTEREK
BHETH D, TNENOFBEALEILTORED TH Do
1) BEEEEGE

BEORELBELH LML UDI2FMY 72 7 7 08
ELTHEL. SBRERIVEBECHEL 2 2BEOFK
AWT, BOkE#AF RV, RV o UEiE L, FKE ~
TONVRERYHIC L 5T, REIBEAHEINS,
2) Bk EHE

BFUKDMEERES DVy, DVe oAz X » TiT7eh
Na. HEFOTHL, BKEEREET I ENETE
BEOEKRNERRE LIDERTEAIND L 5, FUKI#EA
DEELBEL UThhbide
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Dosage Concentration|

“High | Low | Water quality gy o0
conc. | conc. || | conc. | conc.

Composition

Glucose (g/1006)| 21 . 8.4 “ BOD (mg/¢) | 320 128
Peptone (7)] 21 8.4
(NH4)QSO4<//) 23-5f 9.4 | TN <//) 92.51 37

21 8.4‘NH4N (//) 50 20

COD  (#) | 163 66

KH:PO, (7
| MgSO,7H:0

)
) 85 L4 T-P (4| o8 39

105 42 POsP  (#)| 80 3.2
BOD: T N:T-P=1:029:0.03

S ST TS 3 R BSOS SIS
NaCl (#) 4 75 1.9 |Table 3 Composition of
‘ synthetic waste water

(7
' CaCly-2H,0
(»

B4R HIEEBIC R B R A

Table 4 The condition of raw water feed at control exami-

nations
Time | Flowrate i T-N Conc. | T-P Conc. ; BOD Conc.
| (¢/h) | (mg/o) (mg/¢) | (mg/0)
0:00 | 2.7 55.8 587 | 192.2
1:00 ! 4 7 7 z
2:00 7 Vi Vi Ve
3:00 Vi 7 7 7
4:00 4.0 65. 1 6. 88 225.3
5:00 5.4 82.6 8.73 286.0
6:00 6.9 83.5 8.83 289. 2
7:00 8.2 86.1 9.11 298.3
8:00 6.4 75.5 7.24 237
9:00 7 P y | p
10 : 00 4.4 63. 4 6.70 219.4
11:00 ‘ 7 ‘ 7 | s a 7

3) DO—EfEHIf
HSMHECERB L7 DO v~ DO HAAHE L
T, 74 VEAVPIDHEEITR S PIDHECIYH
&7z ON/OFF <22 Lizhi, =7 8 v 70 B
Bl A T 5o
4) BEBRR, EREREIE
RELIBREB /% — v CESWT, HERC LY
BB EOFEHBEE - EREEYEHT 5, EH
L7 fERE D CERBERES L OTEBRELY S B Lo
TRrTARET D, RESNABIHLT, DCe~—4%
O PWM I Csv EZRHED %1770\, EE7ER
B, TEREEYHET 5,
4. 4 HIHEERER
1) FEHIEEERER
HIREBRICSET b, AMEBIC L 2 NEKE~D Y&,
FARD Ao, HHE S E IR CATER LT DOERE T -
oo ZOREREYBEIBRICRT. IRARHMEETEOHEIL,
TAMRE 2 B BEERT 0 BN CABKEICEHDLI TR D, HBA
AWMEBC X Y HEKORE, V) VBB AR EHTS
EWZ D HFRMMOD O b EBICAMRAREL D, i
Ho@EhE b - THbR, DO0.5~4.5mg/¢ ol TS
LTWwb,
2) DOHlIfHO%HR
IR D DO % 1mg/e, 2mg/e, 3mg/¢ &L
TENENRRETTIN - 7co %D O HIFIRER D LB %
BRI, D OHBISEHERE 2 BISR IR,

g 3 TﬁL‘ 1
= 5 .
,:'; ,/" i~
S 2 T ~—-. 10 £
& =
/L:, 1t [ -r= " 5 &
= g | 4o
300
<
250 =
NH N Load ’ &
— &
1200 =
150 =
o - g
i 4 F‘J 4100 =
S ) DO -
— s} — 50
< — 3
S 1 [~
h 0 il
0 1 2 3 4 S5 6 7 8 9 10

Time(h)

%13 BHEBZEBER (DOHIHERL)
Fig. 13 Variations in N, P and DO concentrations of AE
tank effluent (DO control free)

©00  DO=1mg/l

2l 420

g

& 3t 15 5
S £
Soep q10 =
= &
= 1F 45

-,

raw waler

Flow rate (I/h)
(=21
T

sludge recycle

Time (h)
®E14 D O Itz A B kS 5
Fig. 14 Variations in N and P concentrations of AE tank
effluent (DO control)

HI#D O 1 mg/¢ DMUBEEERIE, 2mg/e, 3mg/e T
TR PO4-P, NHy-N BENE < /A>TWbH, =
NEXDODEE LV LA, BENHREOREIT L 54
YIFICHBDOET &0 5, FBRER LoRMBEEZ 2 b5,

DO ##H& 2 mg/¢ & 3mg/e TOMIERER % k35
&, VYEDWTIRIEBEAERIU TS B, BEILONT
(&, NH4-NizD O 3mg/e 4 mEL, T-Ni3#%1=D O
2mg/L DBFANEL > TWbde ZUEDO 2mg/enF
PLERE T D NOX-N BRERNE N Z &, ST
KEHEMBENRKZNZDTH S,

F14EODO HIEHE 2 mg/e & 3mg/e DiER L, 10
Ko D OFEHRIERR 2 5 &, AHEHOZ LD
3 ~ 4 RFH B DK PO4-P, NH -N#gEIZ 25534 U T s
D, DOBIELAHREWEE 7t - T B,

CHEEAERRFC BT 2BERBEOZC LD LD T,
D OFEHEDO B A IMBELEBIREST 52, DOLHBEHDE
FXECLEENHERIN TV LW 25,

DO DHIFEE T LT, HERo @G CriE s/
SBISBUC/RT & 5 &R L CEIE T bt KD
=7 R Y 7B, EfaEER % 100% & LT, ON/OFF
ISR O RERICER I N A0 ZE 2R T4 D TH B,
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Aw=41,2 .

BI5HE DORIBIGERF
Fig. 15 DO control response
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HI#R T control factors « JI/}’%{'M « loading feed

%
o RPETGTBE ¢ sludge recycle feed
* DO + DO in AE tank

816 B IERIGRHIEEASS R
Fig. 16 Variations in N, P and DO concentrations of AE
tank effluent (Sludge recycle control)
DO 1mg/e, 2mg/¢, 3 mg/e D12 hr OFLHE)
Re Kb b &, FNFN2.9%,30.9%,45.5% & 72 h , BIE
DO LY, ZDBEDEHDENNINEHRTE DL LE XL Do
3) EEFREFEOHR
—EHEL @mg/o), EXRBREELHAFHEDE

Xt S B CHEIL 7o BB16BRICKERRE DK BEF) <& ~
v, MERERETT. EXABREMECL - T, ARD
ECEEE O MLSSIBE A& 5 2 ENTE, TORKRE
=, MLSS g pin—e{b&h, QKo POs-P, NH4-N
HpE d ZE(L LT Do AHKT-N #E513 NH,-N7»INOx
~N I NG 0 CD O S L ZEb - TkbT, 10
~14.5mg-£x BEIL T\ %o
4) ERBERFEOHR

DO &4t (2mg/e) &EXABREHEL &b ICTER
WEAYEMBEAR LD 4Hr OREBNE b e THEL
fro 4Hr oiBiuE, VARG, BRSHE, M2 & THR
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Zow g —— TN {5000
:L o B
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o SRIETETEE « sludge recycle feed «+ DO +DO in AE tank

B|ATH AR RIS
Fig. 17 Variations in N, P and DO concentrations of AE
tank effluent <M1X6d liquor recycle control)
PEREICEIEE L, FOROKMEMAOTHKEL RS ETO
ﬁv.rf‘ﬁ’ﬁ_'?‘fé' Lz bDTh Do FITRCEERRE OKEEE) /<
- L R AR TEEIRERIEC & o T, ALEDK
@P@JﬁNHrN#k%kfékk%mTN%P@kN
BrREoiimc L 9.8~11.9mg/e & RRATBIER I
I REkINTHS
5. ANTHOWEICK 5 EHEHOBKRE
EEC X b, DOHIH, z&xﬁf’aﬂﬁ T, VEBRIRE G
DE R A TER T & 12h3, DEF BB RAR
WRICESNT, ﬂ%f’ﬁéi%’ﬁﬁ%i@z% HHBEL/Zb DT
e HE LIRS 2. BRkBEHEY BEE ULTHR
A FFR, TErEETRO WERENEEE Kr (mg-O2/g-
MLSS-h) &HABKELC L >TC, HARRELHLZL,
X BB & » TGREBREE, ERERLYRET HHE
B teo (HEFEEETH) ZOHEROWTE, SEIDL
R A TR > T FETH Do
6 &€ 9 U
s, ) v OHHEENRE SN AR LT, &
TR B, Y YBREEINOMAENBHL R > T
Do VT 4 —F A FYRTF RTINS DERCTHEXD
T EDTEHEMTH Do AEEBFO/NTLT L, A
DEREAEND L HBE UTHABHIHEREZRMEL,
T4 DA AR L. 58Ik, REBHREKETO
SR P HEEL, LYRERE, LOERBHNLY 7T A
Y AT A HBFEL T LSHFTH Do
s £ X ®
1) HhE—Zh M7 7 v 7 —$, Vol. 27, No.3 (1983)
2) Marais G.V.R %/ : Review, JAWPR Post conference
seminar on Phosphate removal in biological treatment
process (1982)
3) JNAIB—ENED - UKk, Vol. 18, No. 207 (1981)
1) FRHISEIED « JHIKEBEK, Vol. 24, No. 10 (1982), p. 3
5) IMRERIED ¢ TRy vRY v LAY Y X4 SHEKD
P OBGE OB (1984). p. 52
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Presentation of VICARB Plate Heat Exchanger (1)

WAL B

Shinko-Pfaudler has started marketing of plate heat exchanger manufactured

by world-famous Vicarb of France.

installments, dealing with the subjects of theory, structure and descriptive
account of the product in the first installment and of installation, dismantling

and assembly in the second installment.

w;;%

X Z DR ISR AHED 7 7V X - By
B = THET Y~ P RBTEEEONFT A BB L E Uice K
FTIRE—E LT, 207V~ F XBESHER O MR
EARER, BEOHHAIT, B TEMN - % - 4

a5 & Eo2
Akihiko Iwasaki
JL R {E
Takashi Yagi
This paper describes the product in 2
5 &1
77V~ + RBET g
Photo. 1

Plate Heat Exchanger

CEM L TN B A OB E T 2 3 BEu RS, 7
v~ t+HE, 7v-OREEE BIRE X - TRD
BHET. s TEED 7 Vv~ 8 L ORBERICOWT
B2 BB 483 2 BB Y TTWERE OB % %

MGEEFTLE T DFNBREUIET IdIIEa Y ¥ — XEENRRARE
1. & Z » & DETo
TV P REGBBRERO ) TR OER v~y 21T B X
HA7 o P EALTEREDLYE, 7'v— FEXECHEE Q=q1 * c1(ter —tsy) =dz * Caltsz —te2)
ﬁbfé&e@*ﬁa%ﬁs bOT, EOME L OBBND B coke Q:#E  keal/h
. BETHRMED & S ¥ X URRBS D SE R E RFIE2 S D a: fgsﬁ: Ilii/;l/k y
r&%ﬁ@:}v_wﬁgn, Vo~ THIEZ OB THFA KD 357\1515‘1)% oo &
FiEERESTVET AREEZDOE v 1~ 77V~ bR HOEE °C
BASHER O MEREIC DWW T OE AR, BECO\WTEHEAL TR 1 e HIo, 2 1 ESHEO a2 R
3 S LE3o
2. FU— pEETHESR (BHEPHE”) OBRE 2 2 IHEHREZE dtn)
E/’i te1—>ts1 Jt = Aton — Ater
P HE 0 #X BB CHE I REGEREE, 52Nk  tep—tep m = 1, At
HREEEL B —HBUTREIND LD TR, 7v~—1 dten  Adtn Atex
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ZZI dten=te1 —ts2
dtp=1ts1 —te2
23 E#ER
S=Q/K - 4tn +F
ZZi S {EEVERE m?
K : fiEEE R kcal/h.m2.°C

F : SIERE
2. 4 HEERERH

€o
%=_CYL1—+Q’L2+T+R1+R2
I o EREEEVREK kcal/h.m2.°C
&: 7V~ tAE m
A 7V T OBMEIER kcal/h+m.°C
R : BIEEK m2.h.°C/kcal
cENRERILEY, PHER: LCTROELXAW
'55?.0
+¥E 7k :5x10-5 m2.h.°C/kcal
BT ENLE)IK : 8x10-5 m2.h.°C/kcal
« )7k s 4~6x10-5 m2.h.°C/kcal
«BE 7k :2x10-8 m2.h.°C/kcal
« BBk + 1x10-5 m2.h.°C/kcal
2. 5 REEGERE
No=aRoP,e S0 g pox = 4
(#p) A
I abc: v~ FDBIRE X BEMES
0.1 <a<0.85  p; ¥ithoksgs
0.65<b<C0.75 s 7 v~ FEEREICE
0.83< ¢ <0.40 B s DR

Re: U4 7 VXBUBRTD) ; D B HHE

F X OV C D 4t
Nyt X v nv P ERERT ; BVEtE
d D KHIENER=7"1v— | HED 2.
P.: 7o v
2 ROV ER
2.6 EAEX
AP =AP + 4Py
ZZie 4Py v~ FPAER. ThbbENERT
HY, WHED2BTCLBIL T3, 4Py
NEL RIERABRKITAEL D &
o
CHELE S ANV EBER. Tv— ik
o 2 FTHAIL £
FEBRIEBHNEL L EDDHNETY,
BBHEMABINTU)

KRS teg—tu
NTU = 22 = Fa e

CONTUBEERBMEEOHMEE#RL, TOENKEN
B, Bl ) REe b 3,
BlZIE ter 1 70°C —> tg; : 30°C (BHIRMAD
tsg 1 68°C ¢— too 1 28°C (IERIBAD
dten ¢ 2°C Atsy 2 2°C
:J%:TQtﬂ—m;4mQ1mm=%=m

BETV— I EDNRRE THERLNTU EHEELTE

(kcal/h+m-°C)

4Py

2. 7

D, EEEHE2IZMZO7V~ FTCIRNTU=3~4, 1m2
7'V~ PTCHRNTU=2~3T7,

ZOPNCIRTIEZM2E D7 v~ P TH 1R BEL LE
‘—9\-0
2. 8 HSRAPOES
N:&7v— Ml
N—2 : SREMcEc e BE54% 7 v — + ek
N—1 : k%

Rt s vtk 2 oz
So : B OWIER
S : REE ORI

SOEHIEEAEL L5 &, WHRITEEEREE BT
INEL T Ed, CORRBEIERRDOEBYEZRT
BIRERBD T

n o SZRE 18R D OWEEIRS/nE D F9,
3. EEPHEO&# '

BRDOT ~2y — P CHEIRE IV 2 —2 A YTy
FPIREF~ZTHDET F2REXT VP2 —RIL LD
TUF7Ty FPEINBF—~2ThY, BEXNAPHEOH
BRETERLUET.

B1R BTBRT—2y~ L
" Table 1 Data sheet for heat exchangers

Performance Unit Side-1 Side-2
Fluid Circulated
Inlet Flow Rate(Liq.) kg/h
(Vap.) kg/h
(Tot.) kg/h
~Condensed Vapour kg/h
-Sprayed Liquid kg/h
~Steam kg/h
-Non Condensables kg/h
Liquid
-Specific Weight kg/dm3
-Specific Heat keal/°C kg
_Them(lgnductivity keal/hem-°C
~Dynamic viscosity Centipoise
-Vapour-non
Condensables
~Molecular Weight
-Specific Weight kg/m3
-Specific Heat keal/°Cskg
~Thermal Conductivity
-Dynamic Viscosity
-Latent Heat
Temperature In °C
Out °C
Inlet Pressure kg/cm? gauge|
Limit Pressure Drop kg/cm?2
Fouling Factor mPshe°C/kcal
Heat Exchanged keal/h
LMTD °C
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B2 R ATHES-Fy | 4, EEBEOPHE&#
Table 2 Data sheet for heat exchangers 41 7 U — 4

Performance

Unit

Side-1 Side-2

Definition of The Unit: Number of Exchangers :

Overall Surface :

Nb. Circuits in Parallel

Nb. of Exchanger in

Series Per
Circuit

Definition of One Heat Exchager

Type

Correction on

LMTD

cEHEZ VA BIOBE 7 v -2k REESRRE T
T

BT A T A~ EE 7 Vv BIO KA F—R
~ T REEBREINTRY, v 2BRXETS L3k
i, 7v— T OEEHEDOE, 7V - FoERSALE L UER
HraBEHCLET

TETA F =L, v P RENBICEETDLDOT
HYES, .

24 vy FREZOSACEMBCAWTEY, BEr
VoL BB V- A0V~ P REATRELE T,
FER /s B DRI & 2 H 2 RB L Tk
MSZETHIZ, 7V - ACBEERIET S A NI — 7 g

Transfer Rate kcal/hem2+C| o
Calculated Surface m?2 YTERBLET,
Surface Area Per Exch. m?2 4. 2 7 b —+

Surface Area Per Plate

Number of Plates

m?2

Construction Data Per Heat Exchanger

Distance Between

Yy = TROT U~ MG SBEOBEIBERN S D &

3o

(1) HKEA 7 ZDEA47R7 VvV~ DEFHAEARCE
BB % b - BRT, 3 DLIREKEHICE T
BrWATRY, Zo%EiER, BETL 7V - iy
Fe TP LTWET, ThbDEBOKE B, &7

Pl mm e
ates Ve T DRI BB B B & (RO
Number of passes - .
o ) ERTWET
elocity /s 20 FPCEAT: ZDRLTIE, TV~ OEFEHRK
Pressure Drop kg/cm?

Working Pressure
Design Pressure

Test Pressure

kg/cm? gauge
7

V4

CATDEFH S » ThET EEIFHKZ 4 7L
SPUTWESTR, 13&A FRETYT, ‘
@) CHEA7:ZDRATN, ~Y 7 #— ko
BaFELTWET, ZDO0WEHBOMCHLD 7V v 90

Design '.I‘emperature °c BRIHK 247 RO FPCEAA T v—-1 5D 4%
Connections <, BEMRCMZS L MTEETR, BEOER
Position: In/Out PETH 72 D %4
General Dimentions cHERK2 A7 L EMBED B WNEB A2 E-7-CH AL
i, BYEBVEEREZBNETRAEBRIISE Y 3,

Fluid Volume Inside ¢ +FPC ;z A7 EERBECFH N EE A s CHE 47
Weich EMERERIELS AV EELELS Y 3

eight Dry kg

. *HKZ2A7EFPCERATEA—T7 v~ a PUCEDAS
Weight Flooded kg e
Overall Width mm AIBETSH D F9%

Overall Length
Overall Height
Plate Thickness
Size A Min./Max.
Size B Min./Max.
Size C

2
Va
e
Vi
Vi

V4

.

CH#A 7 TR, ENBEDCRRD v~ 1%, H—7
V- LRI AABTRETH D 5

Yo — 781k, 7VATBERETOLEBEXIIEED Y
Ve Tk, BRI, AT YUR, FRY, 0.2%NRTITY
LAY FEY, "2FuALB,C,G, XvAEN, T3
:‘7-5’14:‘\:@, ;’\“:.7nn:‘)/7_ﬂ/’ FalmTNVIm
by, =T VEE, ERN, fyvazN, TTIYY

Size D 7 L, AvawrA825, H~_rx-2), SLxTCHYETREE
Materials ThHhET,

4. 3 AZRTr o9 b
Plates R EAEDHT Ry o YEME L LT, #EBLEBEOART
Connections LEFERTAHZERTRET T, Hlzid,=r V0, =F v
Gaskets V,TRY VY, PFN, FFVREEE <4 v Ea,

CHRT oy MEERT L EWERBETH D 7,
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(u—37—) BT, By v-niE
Barl—y (S t] 87 V- kEELET.
L [ (L4 Fo3=) 5. 4 L&ERHA Kss—

Connecton l——-—— —
(/S Aw)

— Support fool

a) BEj7v—~LrDOT— T~
BEDID, EHETA Fs
~ R EERCIE DIt R
FEBELTHD 35

b) ¥z A Fos— ik EAOR

(FA FA=HR=})

(57 v—2a) C

[ Plates and gaskeis J

Mobil frame

(Bl7 L—2) BECOBAZD 1.5 EOER
(%@7]/'—.&, ﬂ,/fu‘y

F, v P RLT/ XVE

I
|
|
|

B
(L=t RUHATy ) = — = L; :

lTie rod | E*’?r"‘é‘if) I R— T
(4avF) BRERE SN TNE T

- 5.5 3EEE (V)
JI Guide

s

= .

KA sy B AH, HE 0 SRS

B1E SRS

Fig.1 Specifications of Standard Structural Members

CINBDOF Ry FPEBERD T o ViCF - CTEICIERER

BT ET, RO, BHRTEIFTETHD, =

~¥ T, BECERERETHD £9

o BEERDEERB T, YA 7o MIRSAL, T -B{EH

HWEETH D 95

4. 4 7 X N

cIRARIL S AVEBY, TR ElTAZ LS L

FBHO7 v~ rBHOELBRBFIO 7 v — P ANEHNE

To JAMET Vv~ EEBBCHEEINTHE T,

5. BEIBLUCHERLOBES
51 7L~}

a) v~ FEANREEBIRWT UV~ T OBIOENE,
ZORBEE T Ay v YLD 4y — L, BOEI
AKBEEH E i > ThESS

b) BEETAZEO 7V~ L, £BEEMENSSE
B S 722 L5 CHET EEE IR TWE T,

C) TV— PR A FA—THE~ N, NE%X
Il R ran—Z A Fo BB FHEIRTHE
To

d) WOV~ i, ADRLOHODHEE Y~V
THD, BET v—hEBE 7 V- 2CEEL TR
%3,

5.2 EEZ2V—A¢BHIV—A

a) 1AAHGBMPHERIIETHEHRE? v—al/ XNV
BEELFETIBNTHET,

b)) 7v—nn&BRisAw v FRRNSERCES
CERTWET,

©) BE7UV~riiu—~F—ENLT, LEH A Foi—
THR~ P3N, TEIEA-0T4 FLR>THE
EX)

5. 3 #4409y FBXTF v b

a) Z2Avy FiEM” Vv~ toxRAAKLEIRLT
B ET,

b) 24wy FEMIZIOMMTHY F9

C) ZAvy FOWMMWMCERET v rRIVC Yo v e —%

75, FIAKRN

FTHOBFRTLHEEETT,

b) EFRF VEE OH

%, v TrHELRLLERIOF Ay PEEE
REDOT 72X P~ %A Ed,

) JANVEHEXEMEIIAHERCL, ANV TV
RNV T H 3T B O TR FHEECLTHD £95

5 6 V= BART v b
a) HAYy oy ME7TV~ MESEBEORER X OWARH
ALDEBACERMNGT ONEST 7v— T OBIET X7
v P ERHIGABFIRERBICET L CH Y, EENT
& o THRAREL BB WERICERET I N TWwE T,
b) FR7r o bEFRyy MEOREE, v FOA
B, BT SESIE TE D RIC FIFSNTHE
To HAT v M7 v~ FENEEEMMT 5 & THERE.
ENETo
©) Fv—rOFRy .y FEALBEREICIE, TRy
FECEAS LN T V- P EF Ry FEE O
BARELREM AR Y F2EHRLE T,
D Ry FEOEGL AAITORENT Y ST
A TEMBEL, THORBOBCESERZERLET. 4
ECEAY R Y BRI EA L TI A D F8 A
e) WMo v —-te 7 v AR ERTLIFRAY o b
PARETH—MEELLET. VX7 vy MIRERD
moa—H S DEEHALET.
5.7 & &=

7oy P EE Ry v P EERBSOEBAIREICIEL,
A~ — FEEEIRRE P o 1o B A T W $
5. 8 #HZX&r v POHFREE

HART o PRBHC &5 ZRAHFREEELTO®Y T
N

e =+ Y NVFR:140°C +EPDM (z=Fv¥-

« 7FVvFHR 1 150°C 7reryER) 150°C
e XA P FR20°C s 7ANZXFFRO:180°C

5. 9 ENBLUEKEHE

B BIT AR EIRS OB (v -k T U
~ 1) BT TELZLLERDD T,

a) 7ve—ao @y v -3 10 kef/cm? o BEFE S
TELHREL TR, FhL EOEN TG

40 W7 7Y ¥ B
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EEUT7 v— o Ehy F0HERELE T,

b) vt Pv— FREEEECHL, HOESLP
FEEREOBETEE LWL S KB INLTHNET.
< KESBREIC W2 ReREu, FELBROBBCIEN
i?ho
CEBIRTRIERATED TV~ FOEARREERH
EBXUOHECRL TWES,

6. PHE&E >z W7V EFa—7 (S&T) =&
AT E OR L
H E| P H E S & T
1. ¥ “U” ES & TS | “UEMEN
R TI~5{ZE N
2. RN S & TDY%~ F o0 Ty FUB]
& H LA iEAER
D 2 f5INE
3. M MBS Fa—T N PN
FlEHEREEREDT
| B
4. REATERR BRI RS —
5. B S&TDOWBIT BN
6. T ODIE H Ry y FORFE | BEHROF = — 7
Bicko i@y 2k | pEEDVES
A
7. BhES BIEEEMIC L0/ | HTBEE S ERC X
=1 DREN
8. T B’ 1WIKOT | Fa—-T0OEEIN
V= P RBEOATE | KR, Fa T
Uy ﬁ(ﬁﬁ bl(\
9. @h FICAMANRN 2D | BhoOFERODIC
THRAVBE BRI B
10. W LRt B R F o T Ry PV
BlEHTED DR
11. gEN7 v 7° 7°V—~ FOIETH | RAEE
12. (LSS B EMBAR DIz | THFBE /2 L3E
DEG AR
13. EiEHES] 20kgf/cm? 100 kgf /cm?
14, SENRE 140~200°C 500°C
15. BAIRE 4,000m?/h il
16. FREnRGEE 20, 000~30, 000CPS | 100,000C P S
17. EJiEk I ¥ T VRlEAR
18. BB REYTHOWE | #EENKENDT
AR T A 2 N
19. HHREGOM | BERE 52 U | BERPMLE
H HAcebEaxt
20. i 27 Vv ARG K | RERER O SEE
O EEAERE O%4 | PHE KU %M
TH S &TXYLM
21, 7E—~F 2 CETHEITRE | B/ 5 ~10°CAAE
22. EREMEEE RN F—H | ECREWCHEET
S IIBETH T Vv — | DINENDHD
& OBIMD AT
R
23. REKE BIR Bl e A
24. T FASER V- TR | 1HET 1R
CEiIC kD EENE
BT

B3R BRENE B Ar—<ff7v—1
Table 3 Maximum Differential Pressure : Plates With
Channels and Elastomer Gaskets

Plates Stainless L.
Thick- | Steel/Hastelloy | 1 itanium Plates
Module | Type ness — ., T S —
%S kgf/em2| PSI | kef/em2| PSI
0.5
V4 CH 0.6 | 20 290 15 218
0.8 | 30 435 | 25 363
0.6 10 145 8 116
v7 | HK
0.8 | 25 363 15 218
0.5
Vi3 | CH 0.6 | 20 290 15 218
0.8 30 435 | 25 363
0.6 | 10 45 | .8 116
v2s | HEK | 08 | 20 | ‘200 | 15 218
1 25 363 20 290
0.6 8 116 6 87
V55 | HK 0.8 15 218 12 174
1 19 276 15 218
HEK 0.6 10 45 | 0 131
V85 or 0.8 | 20 290 15 218
FPC 1 25 363 20 290
Vs 0.6 18 261 15 218
or CH 0.7 | 25 363 | 20 290
V50 0.8 | 30 435 | 25 | 363
0.6 9 131 8 116
V120 | HK
0.7 | 13 189 11 160
V180 or
0.8 18 261 14 203
V260 | FPC
1 23 334 18 261
V180 0.6 | 15 218 | 13 189
or CH 0.7 | 22 319 17 247
V260 0.8 | 26 377 | 2 305
1. &€ 9 ©

D EMHIFRR TH 2 ¥y & — 7HEl 7 v — KB
BROMEREN B AR I L CEEOME T DWW TR T E
Flio BB TIRETSRE LT v 7~ 7HE TV~ +
BB OTB VR DOWCERRTAFETH D T35

LHCRBICE v 2~ 7T TERA7 V-~ FRBSHEEED F
ZurEaAELTRY) ETOTIHAGTI W,
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TKKULEBEEMAIRAR

Sewage Treatment Plant
BB

<KHTE M E LIRS RN >
Installed at Ohsuen Ohita City

4 EE1
TSR
Photo. 1

Panoramic view of
the plant

VE H 2
1 3fHic 60m3 DALEHAE T % FF BN
DR R DU E RN LA
Photo. 2 : R o
Horizontal Type Deodorizing T
Unit by Adsorbent -

B H 3 BUKEEE15meDsr —%4ky 8~ (Ei)
Photo. 3 Building for Sludge Dewatering Unit

KEEW
FTTY  ATREEEN Y R
mONNV 7V AR

(10m3/h)

Photo. 4
Belt Press Type Sludge
Dewatering Unit with
Preconcentrator
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1. <FHB>SREBA & /B TOEAN
LliE, 2T &0 #uk s X ONBERK Al A ISR R AL ¢

F VR A ESEAL TR, FoumEAER, 100

~6,000 m3/d &/NERA B AR L UOERMNCSE

DEBELFE-TETN 5,

BB RKMNBEEBDOEEA ~F —ThHDHAA R« 7 VR
FEDBIRE A F v TN E BATN BRI LTW
N, MHEOEZBRELLZDT, 03 ERFEEL -

WIREA U7 U X PEEDBRE A A vacEEly, M
BONEES BETEOBABIOz2 vr7 MMEickD
PERBUC LN, FER BN SRR - T b,

70 R, FREBEVEREL LUTRD, FEFELS
B, BER, ERSEEH, ESEERL oMK, &8
MiAKERE & LT T 100 L EOFRER - T B,

BB UBRE A A v B O = BRI
1. BEEETLRMENERBONYY, 2RMESS T

SThY, BEEWNSLIRCIBMQ cm okER1ES =

& 3T BE.

2. BBWIKD X 5 ICEELRMBERE NGB RBE&TLEE
Fk & UTlisEKTa S BUKEFR L T A 4 T ishs
DOE&EHTRD & & 0T

3. FAEBREHER, (EREOI%D -0, BEETDMSBRmEN

o ——

B H 1 RREA G THEE
Photo. 1 Mixed Bed Type Ion Exchanger

INE LT e
4, EEFAa P REEDRILICLD, RIBEEN

PERBIDFIZT Lo
5. JLEKE 3md/h ~FA 120 m8/h & cEEL XN T

Y, BHTIERD 5 B EW,

L DORER, 24FeREFHER D F B UG BB R T
1, REORKRE A 4+ o REEBETH S 0w, BRI
PRI HTFREE - T Bo

Likik, D RERETIHINL LT OEINOEA &
Ehb¥, HOOLMK EMKEEELELTIET B
71, Bk EoZSFRITOBMKEE 7= v RITHL,
WsERE12MEM, 3 208 O LEE AT T B,
2. BEHNBR-EIEE aR—-L-3] DRSS

LEbik, Z0E CBEEERE OIEE 2k, W
i, SEOSBNEH TN, RAR 7Y —<tE0MEH
MR 2R~ 3V %) o —< v (AR HALS
HEZHL, MARFBELOIRT vy I=7 ) v 7~ 2%
Td T &iTiz -7

DREERNTS Z ZHE, BESERERELTET
WHR, SEENHAIRFETA st (2R~ 3
Nk, 1979 B S v IR OB B [ 7 ~< ]
@\REAY -7 7>7 70 T34 ] HEMES NS ER
L) CEEM AR & LT DT HREBRX
n, BROBEA LT THNDLDTH D,

2R=V e IV, FILWERETBEREEE S 2=~
BETY Y- I VERBINDWESROBARERE I VA F
B2 E7-BAOHEEEREMLH®: - 5ot <chy, 4
EHERWT I FER 200 FH TR L L5 HAEREY b ->Tw
%o

B, ZANEORRERNE, AFO= -2 nHiE
L, ZORNWEDX % v 7 (BHFE) Chler 74 7%
AN, Ry 7RIVBEBEINDI VARV Y 5 ¥ OEEKT
B, OB AHLDOTH D,

TR~V INMDES 2=~ 7 A, BRERTNF
v v TTCHRLTAD AR BMN, FOEBEIE,

1) BREBOZ ANV ~BENERD I VD 5~10451 5
Do TODDVT » 37w RO BHBRITEEE It
D, EHEYa ~ P RADBEWEETLD DY v~ 7
MBS TR LR B S NG,

2) BBEEOw —22BHTHILLY, HERBEREL
T HEHEREONE L, B THEBEIE V.
3) AT 4 TMNINVHAERERTAYAFLT, Y ARV
g YHBEOKXK/NT 1L BT EHBICGER T 570, =i

B bRETH D,

4) BB RS TH D, ZORDRBEOHER 2
Bl SEBYBEBCLED TEY TS b,
ELIE> T %o
gk, 8%, BK7—7, (b &R w73v7

R, B, NAxhEBECEESTFCERINS.
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TR~ IV, TR 247 OEEL/D) 25
RELEOAER (1,0006/h) % CEE(LINIEDDZ
A7 0RB B, FD D HMS-18FI (JLHEE# 10~100¢/h)
DFATMELHDF R v E —CHEBL, 2~F~0D
FAMEEECKRUTEY, 7R M AEH LA~ ~ 05
2RSS T L, TTEBIEANLSEHIEDNT NS,

SBLBERBNT 2R~V 3 UREEZEFUTIFL <
HAINHAbDERESHBHEL TS &, TR~V
IVOTRY, BEORBENST 727X —F—ERIENWED
ECRAIOBRAYEDLBYIR V=T ) v S~ E R %
EHETHITEER->T 5,

L, CoRUDa R~ I VOBARFET, Sk
POEEOBELRBEAE ISV Ixy~ ] 8L FrowkR
ZA7TTHSVIF Yy~ ] 2L, FREOGRESE
B [a=ar. Fo4x— T vg—] HBELDWN
BT Rz awv—x~— | ik ERAH BB E THE
TR A= o — sl i), ZOHHTH~
FrenbOHbWah= G2 bNb LY, LD
— BRI AR DI IE T A T H Bo

FOl, HH10A 3 BB 6 B ¥ CARHBICITE
HBINDE 8 r3spve v P=7) v )y s~ K2R
e IVEHMEERUERT20%E 00, EBIC10A
I5BAHI19H £ CHIR - BB CHEINS ["84 T
B, 28— 3 v bR R A — R

FERL, WRIEECHEE NS 5 TE L% > Tl b

BEE 2 af-ue 3
Photo. 2 COBALL-MILL

ks, TR~V INVOBFEEER, MEEKN2EHD
FEEFEL TN S,

3. [MEHARBTELLTIRIER | (BT : ¥
BERER) CHRBETR
WERBEAEG LA, BT, HERR IBE

D [HELRARTELUSTHIERER | 42, 84458 A28

B O 2B31HE (&) = CHEEREREL AT

AL cHEE I,

ZORREE, [ALHORXFEOERX XS] 75—~
CEBEENDFEL: Y ¥ ER T 2 R0 [ HFRAIEER
BEaE | LARHEIN. FABIIEA0rHE, 80
AN&Ete £EAH N B2, 2004 D L2 .

XEAD R, BT X B BEBREREA T
DIBAE LANLDRDB D, SBMCHE L -BIBE, F
2, EREBRR FEOAHEBIMT bR, BRABIT
SWOBEN D ) BITBITKT L _

L, ZOBRSICHOKE LT BB ESEKE
DEIARRE, BEEEIKCEERY <74 v 7 TFK

MERE ORI L HRER, SBOFREENRD - 1o

et

B H 3 MREKEKEEYI<FyFYRT ACATHE
ea R rak— Fu AN

Photo. 3 Intermittent Aero-hydraulics Gun/SIGMA DITCH
SYSTEM stole the show

BH 4 BEEEENCREL Y VT 1 y F VAT MO
BN RET 20EE
Photo. 4 SIGMA DITCH SYSTEM Model drew visistors
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