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BBHIEIE A > ¥4 7 P.T. KERTAS KRAFT
ACHE (SUMATRA) &\W 5 EE&4 D500 ms/d Y
7'~ b 36000 kW BERZEBAELLUTHAS
bDTH B

12000 m8/h « fHEIET Steel structure 1/ v # 7
—~VCEWEMT L, Z0#EL ORFHEEN iz,
{E2 X MECHRIIUfITH B,

Industrial cooling tower for K. Project Indonesia,

which we delivered to P. T. Kertas Kraft Ache

~ (Sumatra), a national enterprise in Indonesia for a
36 000 kW independent power system of a 500 m3/d
paper manufacturing plant.

This is a 12000 m3/h cooling tower and one of
lowercost units which we succeeded in constructing
with steel structure manufactured in Singapore inclu-
ding many other components procured overseas.
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Introduction of New Program from FRYMA
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This is intended to give you a short suvuey of the FRYMA machines which we can offer
you for the production of pharmaceuticals, cosmetics, foods and other pasty or high viscous

products.

Those machines are Toothed Colloid Mill MZ and Corundum Stone Mill MK for fine grinding
and dispersing, Processing plant VME for emulsifying, continuous vacuum deaerator VE for

pasty media and so on.
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1 ® awvfFe« IVOBERA
ble 1 OQutput figures for typical applications of Colloid Mill

Type | MZ-50 | MZ-80 | MZ-100 | MZ~110 | MZ-130 | MZ-150 | MZ~170 | MZ-190 | M Z -250
faterial q kW | q kW| q kW| q kW| q kW| q kW| q kW| q kW | q kW
1, 100 cp 300 0.75 |1000 2.2 |2000 4 3000 5.5 | 7000 11 | 15000 22 |20 000 37 |26 000 45 | 40000 75
mnd cream, 3000 cp 250 0.75 | 700 2.2 (1400 4 2100 5.5 | 4900 11 | 10500 22 | 14000 37 | 18000 45 | 28000 75
eat paste, creamy 150 1.1 | 500 4 800 5.5| 950 7.5 | 1800 15 | 3200 30 | 4300 45 | 5700 60 | 8600 90
ayonnaise (82 9% Oil) 130 0.75 1 400 2.2 | 800 4 11200 5.5| 2800 11 | 6000 22 | 8000 37 |10 400 45 | 16000 75
’8}‘)}6“;5;6’ Emulsion paint 120 1.1 | 350 4 700 5.5 |1050 7.5 | 2500 15 | 5300 30 | 7000 45 | 9000 60 | 14 000 75
tty 100000 cp — — | 10055 2007.5| 300 14 700 22 | 1500 37 | 2000 60 | 2600 75 | 4000 90
=Qutput of the mill¢kg/h) kW=Required motor power
T REERAEL Ao TWL . MIZ@ XD HEXBIE  IHEHAIND, ZDOF X FTIX 20/ REDS DX, MNE
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STCWB R T ThbH, BARCBEROBHHRETE 1. 2 BE
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Fig. 4 Dependence of the particle size distribution on the

toothing of the grinding gap (Example : pesticide
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able 2 Output figures for typical applications of Disc Mill

Type ML-150 ML-180 ML-250 ML-330
Motor (kW) 2.2 11 22 30
Meat, bacon (3 mm)* 150 700 1500 3000
(13 mm) 300 2000 4 000 8000
Apples, oranges (6 mm) 400 2000 5000 10 000
Spinach (Blanched) (2 mm) 800 4000 8000 15 000
Fresh tomatoes (13 mm) 2 500 12 000 20 000 40 000

# The figure in bracket indicates the hole diameter of the perforated disc

d
a: Inlet b: Inlet c: Inlet d: Outlet
e: Scraper-stirrer f: Dissolver g: Toothed colloid mill
h: Thin-film distributor i: Jacket

510 E VME DM

'ig. 10 Processing plant VME
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# 3 X VMENEOawA ¥« I/VOBHRSLERE]

(B4L £/min)
Table 3 The throughput of the built-in colloid mill (Examples)
Liquid Semi-liquid Pasty,
Type up to approx. |to viscous Highly viscous
| 1000 cp 1 .000-50 000 cpl >>50 000 cp
VME-20 | 7| s | 5
VME-120 l 60 30 , 25
VME-400 | 120 60 | 40
VME-1300 ‘l 500 250 . 160
VME-2400 I 800 400 : 260

£ 4 ¥ VMEORFRRVLERMEA (B : min)
Table 4 Standard processing time of VME (min)

. VME-6 to IVME-120 to [VME-1 300 to
Material VME-50 [VME-700 [VME-2 400
Toothpaste 40-70 60-90 80-100
Make-up(Heated to ! !
70 °C with steam) i 20-40 “ 30-50 40~-60
Hair shampoo 1020 | 10-30 20-40
Salad and spiced sauces :
(Heated to 83 °C with 30-60 | 30-80 40-100
steam) |
|
Silicone rubber sealing ! .
o | 4060 ;  50-70 | 60-90

(Figures incl. feeding, heating, cooling, discharging)
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water-phase
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A :Running time of colloid mill
B :Running time of dissolver

C :Running time of scraper-stirrer
D :Running time of vacuum pump
E :Running time of cooling

F :Cycle of the process
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Fig. 11 Processing cycle for emulsion manufacture on the
processing plant VME (Batch size 500~750 liters)
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: Inlet

: Thin-layer distributor
: Level gauge

: Discharge pump

: Vacuum pump
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Fig. 12 The vacuum deaeration unit VE
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HEE RPN 5,
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Table 5 The throughput of VE (Examples)

. Motor Output (kg/h)
ype Shampoo Toothpaste
| kW 10000 cp 50000 cp

LVE/A | 1 120 75
LVE/B 1 120 75
LVE/C 2 240 150
VE-0 2.5 400 250
VE-I 3 1200 750
VE-II 5 3200 2000
VE-III 7 6 400 4000
VE-1IV i 13 12000 7 500
VE-V | v | 16000 10 000
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Glasteel Repair Resin “Tafujin”

(oTkEs BRBERR
w & B B

Katsumi Yamazoe

Glass-lined equipment is widely used in various industrial fields because of cleanness and
corrosion resistance. In case they are damaged while used in mild condition such as brewage
area, we usually repair damaged parts of glass with some resin. Although resin is easy to
handle due to its feature of low temperature curing, it’s adhesion to glass is rather weak.
Our newly developed “Tafujin” has greatly improved adhesion to glass in various solutions

with modification technology and catalysts.

“Tafujin” contains high corrosion resistance

special filler and the some cobalt-blued colour as of our glass.
This paper describes the outline of “Tafujin” and the comparison with other resins on the

market.
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Table 1 Adhesion for various solutions

Solutions Ten?g%')a ture Tafujin tlﬁzsﬁz rﬁre)t

Pure water 100 above 100 days 1 day
20 9 T

Ethyl alcohol 70 above 100 days 3 days
20 % HCI 70 above 60 days 1 day
30 % HsSO4 70 above 60 days 1 day
5 9, CH3COOH; 70 10 days 2 days
4 9% NaOH 70 4 days 2 days
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Fluorocarbon resin coating

1

About 2 years ago, Shinks-Pfaudler Technoresin Co Ltd.

products of fluorocarbon resin coating.

v T

HRITIET— 77/ VIVER)
B of 8
o OB B H
Haruji Takahashi
1 ¥
Tomihira Hata

started to manufacture and sell the

Fluorocarbon resin coated products has been used widely in chemicals, foods, plastic manu-~
facturing field. Based on our experience of a year and half, this paper describes the outline

of coating film property and coated products.
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Table1 Fluoro polymer product

Fluoro polymer Traid name % Maker
Polytetrafluoroethylene POLYFLON TFE | DAKIN Industry
(PTFE) ALGOFLON Montefluos
FLUON ICt
HOSTAFLON Hoechst
TEFLON TFE Du pont
TEFLON TFE Mitsui Fluoro Chemical
FLUON Asahi Fluoro Polymer
Tetrafluoro ethylene-perfluoro- | NEOFLON PFA | DAIKIN Industry
alkylvinyl ether-copolymer TEFLON PFA Du pont
(PFA) | HSTAFLON TFA, Hoechst
Tetrafluoro ethylene-hexafluoro-| NEOFLON FEP |DAIKIN Industry
propylene-copolymer (FEP) TEFLON FEP Du pont
Tetrafluoro ethylene-ethylene- | NEOFLON ETFE | DAIKIN Industry
copolymer (ETFE) AFLON COP Asahi Glass
TEFZEL Du pont
HOSTAFLON ET| Hoechst
Polyvinylidenefluoride (PVDF) | DYFLOR Dynamite Novel
FORAFLON Produits Chimiques Ugine Kuhlmar
KFPOLYMER KUREHA Chemical
KYNAR Pennwalt Chemicals
Polychloro torifluoro ethylene | DYFLON CTFE iDAIKIN Industry
(PCTFE) | KEL-F 3M
ACLON CTFE Allied Fibers & Plastics
Chlorotrifluoro ethylene- ! LA : ;
ethylene-copolymer (ECTFE) l HALAR |A111ed Fibers & Plastics
Polyviny! fluoride (PVF) | TEDLAR | Du pont
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Property | Unit PTFE | PFA | ETFE
Specific gravity 2.13—2. 22 2.12—2. 17 2.12—2.17 1.70—1.76
Coefficient of water absorption % <0.00 0.03 <0.01 <0.1
Coefficient of thermal expansion 1/°C 10X1075 12x1075 8.3~10.5X1075 5—9X1075
Melting point °C 327 302~310 270 260
Melt viscosity Poise 1011—1018 104—105 4X104—105 104—105
(380°C) (380°C) (380°C) (300—380°C)

Continuos maximum usable temperature °C 260 260 200 150
Tensile strength kgf/cm?2 140—350 280—315 190—220 410—470
Elongation % 200—400 280—300 250—330 420—470
Elastic modulus of bending strength kgf/cm?2 5 000—6 0C0 6 600—7 0C0 5 500—6 500 9 000—14 Q0C
Hardness Shore D50— 65 D60 D55 D75
Coefficient of static friction 0.02 0.05 0.05 0.06
Dielectric breakdoun strength V/mil 480 500 560—600 400
Volume resistirity -cm >1018 >1018 >1018 >1016
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Fable 3 Coating type and appling

Table4 Contact angle for water

Applications l Resin ‘ Appling methord Resin l Contact angle(®) } Adhes?;;]f:fgég
« Non-adhesive PTFE | Dispersion coating FEP | 115 ’ 42.0
« mold release FEP Dispersion, electro-static coating PTFE 114 43.1
. Slip ETFE | Electro-static coating PFA 115 42.0
PFA 7 ETFE i 96 61.4
PTFE | Modified dispersion CTFE l 84 —_
« Corrosion resistant | CTFE | Dispersion coating Phenonic resin 60 109.0
ETFE | El -stati i
DA ectro s/t/atlc coating E5% v %ﬁﬂg@%ﬁ%&
FED ” Table5 Friction coefficient of fluoro polymer
PVDF P "\\\\\\\\R“m]PTFE\ FEP | ETFE | CTFE | PVDF
— | i
i
Steel/polymer | 0.09 | 0.20 | 0.20 | 0.18 | 0.21
Measuring condition : Bowden-Leben type measuring instrument
Load 1~4 kg, Slip spead 0.01 em/sec.
Temp 20 °C
12 w7 7V F 7 —EK#® Vol. 32 No. 2 (1988/8)
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\ | Water absorption | Gass pe;meability Water vaper *
Table 6 Gass permeability \ . (%) (ccemil/100 in2+24 hr.atm) permeability
‘RIN ‘ D570 Oz N2 23°C
Resin — i D1434 D1434 0—9%0RH %
PTFE I 1050 390 1.1
ETFE 148 45 1.3
FEP 0.01 990 360 —
PVDF 0. 004 3—4 i—2 1.3
PCTFE 4—90 1.5—22 0. 004

*(g/m2+24 hre0.1mm)
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Fig. 1 Coating process
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Table 7 Standard of practicality
Resin A A—B B—C X.Y =
A | PTFE, PFA | All chemicals Chloroform 2
FEP except Chloro- =
form ?
B | ETFE Subfuric acid Aceton, Toluen | Nitric acid, ©
Hydric acid Diethylamine Chloroform ‘i
Sodium hydroxide E
C | CTFE All chemicals Toluen Chloroform =
except Toluen
and Chloroform
D | PVDF Hydric acid Chloroform
E | ECTFE Sulfurie acid Aceton, Toluen | Nitric acid, .
Hydric acid Diethylamine Chloroform Time (Day)
Sodium hydroxide 3 WS EOHE
A : Excellent B—C : Used by environment. Fig. 3 Absorptive weight curve
A—B : Good X. Y : No used.

Test condition : 95 °Cx50 days
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Coating film thickness: 1 mm
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Table 8 Thickness gauge

Base material Thickness gauge

Glass, Ceramics, etc. Micrometer

Micrometer
Electric magnet type gauge
Permanent magnet type gauge etc.

Iron, Iron-Nickel alloy etc.

Eddy current type gauge

Aluminum, Stainless steel
High frequency type gauge

(304, 316 type) etc.
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Development of The lon Scrubber

OB HESLR

MR
R Kazushige Hinokiyama
Jun Endo

The body of information presented in this paper is directed to engineers and industrial
managers involved in planning for and acquisition of pollution control equipment for sub-
micron particulate collection from industrial effluent streams. The Ion Scrubber, a new air
pollution control device operating on newly discovered principles, is described. Collection of
submicron solid and liquid particulate and noxious gases at low energy cost with the Ion
Scrubber is demonstrated. The Ion Scrubber characteristics are described in terms of
particle collection capability, physical size, and turn down capability. Detailed theory of
operation, including image force collection, inertial impaction, particle charging, and packed
beds is discussed. Fractional collection efficiencies are discussed. Technical development
background, pilot test programs, and operating commercial installations are used to illustrate
demonstrated collection characteristics across a wide range of effluent chemistry and loa-
dings. Details of a specific application by electric company in the collection of SiO; from
incinerated solvents are given with test results and compliance data. Stack effluent charac-
teristics are described as related to collection of incineration products of methyltrichlorosilane.
Precollection of HCl is described as are series stacking and other physical details of the
installation. Conclusions are drawn as to further industrial-commercial applications and the
importance of collection of submicron particulate.
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Table 1 Specification of standard Jon Scrubber

100 T T T
(%) 1

1. Ion Scrubber

Percent collection efficiency

o 2. Bag filter
el 3. EP |
H ; j\_— / \r]i
Dol o X7
8 il i 7_\ : /Lr 002 04 06 05 1 12 11 16 18
_‘) [ : _-L : ’—J Particle diameter (zm)
. 11}
s " % 2 B EEEENRE
= . 2 Efficiency of partlcle collection
in various particle collectors

No. 50 100 200 300 400 500 600 700 800 |- 900
Gas quantity  (Standad) 25 50 100 150 200 250 300 350 400 450
(m3/min) (max.) 85 170 340 510 |- 680 850 1000 1190 1360 1530
A (mm) 450 600 900 1050 1200 1350 1500 1650 1800 1800
B (mm) 300 350 500 600 750 750 900 900 1050 1050
C (mm) 1960 1960 2 260 2 260 2570 2570 2570 2570 2670 2 670
D {mm) 1200 1200 1500 1500 1500 1500 1800 1800 1800 2100
E (mm) 600 600 750 900 1050 1050 | 1050 1200 1200 1200
F (mm) 3660 3660 3 660 3660 3660 3 660 3 660 3660 . 3660 3660
G (mm) 5 460 5460 5910 6 060 6210 6210 6510 6 660 6 660 6 960
H (mm) 610 1010 1370 1830 2130 2 440 3050 3450 3 660 4110
J (mm) 4570 4570 5180 5180 5790 5790 5790 5790 6 100 6 100
Make up water (m8/min) 0.01 0.02 0. 04 0.06 0.07 0.09 0.11 0.13 0.14 0.16

Recycling water(m3/min) 0.34 0.53 0.83 . 1.3 1.6 2.0 2.3 2.5 2.8
Fan 2 4 9 13 16 24 26 32 34 40
Pamp 3 5 7 8 9 11 13 14 15 17
H. V. 4 5 7 9 12 13 13 14 15 16
Total »P) 9 14 23 30 37 48 52 60 64 73
Operating weight Cke) 3040 4400 5450 6 670 7700 8630 10 080 11 200 12030 13 200
Empty weight (kg 2040 | 2720 | 3180 | 3630 | 4090 | 4540 | 4990 | 5450 | 5900 | 6360

<, #MBx x& 1000 m3/h 2%4ph 012~ 024 KVA Tk 1.5 & 7
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Fig. 3 Sectional view of Jon Scrubber
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OQutlet grain loading in
88 size range with ionizer
0.008 4 “off”

Collection efficiency

5 due to electrostatic
0.004 8 influence in size range
4 _—

0.003 6 Outlet grain loading in
32 size range with ionizer

2 on
—_—

Outlet grain loading Gr/ft3

02104 100 % 9521100 %

9.2 5.5 33 2.0 1.0 0.45 0.2

(As measured \vit_h andersen cascade impactor)
Particle size range-microns (um)

99%.1.

Test media—50 % dioctyl phthalate
50 % kerosene

Total outlet grain loadings :
Jonizer off-0.0175 Gr/ft’ (40 mg/Nm3)
Tonizer on-0.0027 Gr/ft’ (6 mg/Nm3)

BETHE HERER
Fig. 7 Test result
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Pressure drop (mmAq)| 30 30 600 200
Power &W)| 50 80 300 120

@) Bk LOBERFERIBRE, ARCEEY X%
WIRT B Z LN T & Bo

() BEINHIEFOLUMIAEAFC L »TIZ LA EE(L
L7z

(4) EEFHBRIZEMN 100 % 2D 0 % TETLTS
—ETH b,

B) WBWExzZAE 507\, (1000 m3/h %4p 0.12
~0.24 KVA)

6) EEREOESFBEE,L VRV, (1B4D) 50 mmAg
LI

() FESPH/C 77 RF v 7HEERAL T2 O CREsh
HFAKTLEATE %,

8) FaNEL, I OMFETEENELTIEFRIDR
[

(9 &Vad—a2=9 FYRXFLAEXEEALTWADT,
BB CORENBRTREN TS %,

1) =z %7 P TR~ ROFKINRATEETH Bo

& g 63

BlE, SR AA Y 27 78— DIE, EEFRE, <4

vy bFRE, BEER, Y X7 L LOHERAR LT

R DOWTRR D, SBIKETOERRZD R BT

FHLUT, B~ vy P75 7 P2 EbALEERRST

DicdDT — ZEBMEH > T TETH Do

22 Y7 7 v ¥ 7 - B

Vol. 32 No. 2 (1988/8)



REFAMYASTHEND Ky b

Automatic Sand Scraper for Slow Sand Filter

J.

Hajime Harada

B X & I

Hirofumi Uramoto

While the slow sand filtration has great advantages, such as good quality of treated water
and easy maintenance it suffers from the clogging of the surface of the filter media as filtration
progresses, since it has no grit washing mechanism like rapid filtration. Whenever the filtra-
tion head loss increases as a result of clogging, the filtration must be halted for a while
to scrape a surface layer, consuming fair amount of manpower, and also new sand media

must be supplemented.

Although such a work is repeated normally once every month or two, the labor intensive
working, for example, the extended area of the filtration basin, outdor labor under the
blazing sun and cold weather, pose several problems, giving impression of “outdated”.
In addition, scraping a thin and uniform layer from the filter bed requires considerable skill.
With the purpose of the mechanization of sand scraping job to save labor and improve
working conditions at the water filtration plants, Shinko-Pfaudler has implemented the

development of the computor controlled robot.
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Fig. 1 Flow sheet
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Photo.1 Automatic sand scraper
(Robot)
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Photo.2 Robot under driving
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@ Caterpillar (Rear) ® Floating hose Float for control thickess @ Revolving right
(® Screw thpe scraper @ Sensor for turning of scraping @ Rotary joint
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Fig. 2 Structure of robot
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Uniformity coefficient ‘ 1.69 less than 2.0
'Ijurl_)iditiyiéf washing ! 71 - less Vthan 30 -
_liquid

Ignition loss ' 023 % 1 0.7 %

ThEEL, FETHOXZERFIEP, k&G cE
B L L IR e
2) feER R oW T

FHAEIBEI N0 180 m2/h ¢, 1 2600 m2 pA

R G 2R D% BELS DIy 17 BRIAE L i
3) BRREEI OWT

EHUE S 10 mm 45830 B & Uiy, B - B3
WENDOHRDBEL S, #ER1X12~15 mm DBHE
&aflﬁ (SN}

Fiz, BRERY)EAESY 30 mm iz LzB4a Tk
WTh, ¥ Y FRY7BLUO 77—~ bk~ RIC X B8N
WBHOAETHD, BRVELDLFHEXHITELALE
IR 5 20

4) LB OFED .5 5D WM REREEE
2Ry MCTEE - 2FERIE DWW, BIRZEB O
BB U CESEE B AT - iR %y, EHRBI
THERLIL A, HEREI1RCRTIE S ITWWA
(BARKEWS) FHEKE BB LTS, R, B
RE, BBEE, BI0RARETNCOHEELONWT
TOMRETELDTH o
¥, BEE CARBROBIEMBEHENAYE S Ric
U7
3. SHEOMES

S, EEKBCTRB LicnFy Mo L 5EBERER
BRoMRCOWTIL, SWEME Uizt B EZOEHIL
EWVI R TRBRURIGEETDEDTH - 70

L LSERD L 5 mERDOWTIE, BEONKEERT

99.9¢r T T T

(%)

80

o T0F
2 60 E
£ 50 E
S -
2 30k B
2w -
5
17} 10 B
5F g g
1.0F E
&5 RIEE RS AR X
0

14 L1 ) L 1 H H H
0T 0200405 10 55 Too Fig. 5 Grain size
distribution of

Grain size (mm) a filter sand

LN =~ XIS 2 B DTy, HMECHRE LT 50

B2 Do

1) 7K Z 2 ITH R WIREE TR S 7o, FERE L
BB B LRARCE KT L LD, B
DEITR 7Y == FhfFbilEh binh o fre EHE
CEoTik, X2V =V INBBEOERIBIT
S IRB L LFEINB DT, —BFEYRGRRSR
TR I Do

2) ¥bie, KEEETHAWIREE TS 2, M
ke —B8E L, BREER TRFEEEECHED
UMERETH LY, FRkERE 812 A
ThHo7eDR, ROEEDOHETIZ20HA,15 H L4
I T OTIREBEIND, CDL 5 hES
ZRET B 7ok, BBEED 2~3 i 1 [ ik
MRTBKEZ 2T - C, FERELE BB TLEN
bBDLEX D,

¥ U
FEEOHHFECHLD, EMOMF X FT0Lpics D

THREACEDY E L) MAHEKEY — € 28808

BOH 2 BHOEBEAEET,

Vol. 32 No. 2 (1988/8) T 7w

N7 5 27




FUWBFAOILODTKOBERE

Advanced Treatment on Sewage for the

Effective Reuse

g

GEDEWE HNE
MR i

Toshinari Nanke
(BN STmE 3R

mo B E K

Masahiro Kaji

%

For the purpose of effective reuse of once-treated sewage for amenities, flush toilets, etc.,
three advanced treatment processes, namely, ozone oxidation, activated carbon adsorption and
their combination (hereinafter called as series process) were carried out on an experimental

basis.

This experimentation was aimed at the study and comparison, in view of treating

conditions and cost, of decolorization, antifoaming and the characteristics of fluctuation of
water quality during a long-term operation among those three processes. This paper summa-
rizes the results obtained from the above-mentioned experimentations.
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Fig. 2 Weekly fluctuation of color of raw water
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Table 2 Concentration of MBAS for ozone dosage
Ozone dosage |

me/0 | MBAS mg/¢
10 ! Raw water ‘ 0.33
Treated water| 0.23
15 | Raw water L 017 0.25 0.27 0.20 023
| Treated water [<0. 1 0.21 0.14 <0.1 <o0.1
20 Raw water |<0.1 0.15 0.27 0.33
Treated water | <0.1 <0.1 .11 <0.1

” | Raw water | 015 015 027 020 033 0.33
JTreated water‘<0.1 <0.1 <01 <0.1 <0.1 <0.1

o 10000 . :

<‘ .

% 100 X/M = 0.309Ces%

= Correlation coefficient : 0.952

=

Sl 10 W0 10w
C (Degree)

BTE BUKEEICHT 2 WS RR

Fig. 7 Adsorption isotherm on color of raw water
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Fig. 8 Cumulative flow rate per unit volume of activated carbon
vs. color of raw and treated water (Test No. I)
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Table 3 Concentration of MBAS in treated water by activated vated carbon vs. color of raw and treated
carbon water (Test No. II)
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Fig. 11 Cumutative flow rate per unit volumne of activated carbon
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Table 4 Estimate on construction and running costs

Unit: Yen
. 1. _|Activated carbon .
Process Ozone oxidation| adsorption Series
Construction | 545 Vfiflion | 570 Million | 922 Million

cost

Running cost

per day 153 Thousand

894 Thousand | 277 Thousand

Running cost
per cubic 16 90 28
meter
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Electric/Heat Recovery of Anaerobic

Biological System

T A

(BB
1

53
(BOEINES SEE2E
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Dystor (reactor cover) and Co-generation (electric/heat generator) enable to organize compact
and flexible energy recovery systems in utilization of bio-gas from anaerobic biological treat-

ment system for organic waste water.

Dystor is dual membrane dome with beautiful shape and color, licensed from Envirex Co.
in the U. S. A, mounted on AB reactor. Co-generation realizes higher energy utilizing perfor-
mance through gas engine generation and heat recovery system.
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3. 4 ABCYRFLADER

ABCy x5 4k 0%&’3‘%%%71’7\@, ARSI AN
EWDTEDWERXY 7 7 2~ pH T &k  TER+ 5
65—85 %, ZIuc BiHTE T H bk % 10—20 ppm &
By BDIRBRFTATH B, 2L FRAEE it L b
FMHAINTHBEEF R EFAZEE 2T L,

AT 2RV~ 3 VDY AT KR EE L L DI,
FEATHDEREBDERE T > 2% 5 EL LD L NE
HThDo ABCYR7 LTBATHEA, ENLAES
&, ABC¥ 27 L& XOBUKABEB O HIcFF L, %
SIZABY7 7 2 - OIHREFA L, REDOES L L sk
BILBTRHATAZ ENEE L,

ABCYRT LB D AFEE RS2/ 7
W&, FBEEHREEEIA X W EMEEIR A
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Fig. 7 Schematic diagram of generator operation
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>3
— B 1K KR i
LL]Zxcntxrlzgrtc;dl 59} | Table1 Waste water property }
~ ~ 1 i 3 |
B6H EEEEHOMR Quantity , — S00m?Ad
Fig. 6 System of electrical circuit pH 4~5
Fuel gas ! 17 ~77 ) e
900 x 10° keal/h S 2000~ 3000 mg/¢ |
: 600 X 10° kcal/a BOD | 10000~12000 mg/¢ |
300 % 103 kcal/h o
CODex 16 000~18 000 mg/¢ |
Raw

— - 105 kw
| Eveine |—s{ Generator ] (90 x 105 kcal/h) = »
B2 ABUV7 77—

90 x 10° keal/h Table 2 Specification of AB reactor

60 % 10% kcal/h Volume : 1000 m3

waste- (p
water

&?}lf:rmt gas CODecr removal ,,,,E%,, - 0‘
Steam | Auxiliary | Heavy oil Gas generation 3600 Nm3/d
Treated water 150 % 10° kcal/h boiler XA el Gas heati ]“ © 76000 kcal/Nm3
BIE NHDABCY A7 ABULK e hene VO (Methane 70 %)

Fig. 8 ABC system heat balance of N Co. Ltd.

Wit /s 7 v AR HDITHEERY, BEHIRRE AT 2 k%1000 m3 DABY 7 7 £~ @KkL, CODcr # 80

EMEETH o %BEREL, 2 &2270 %SEDOH A % 3600 Nm3/d F4:

4. 5% 4% Et & @ S5,

4. 1 N#HOIL 2V —2> 3 VETERI BIRIEIRCaAY 22V~ 5 YV R7 ADONES
BEANHCHALTHNDABCY X7 A nbREAETE KT, EHRHEIIBEIOF 2y v & 1056 kW 0OFE

ARYHADAY 2% V=¥ g ¥ DEEFHRITRT, HWAREBEL, BERA 712k n106 kg/h OEKEED,

N# T, BERUAc2 2> X252 TEROEBTRCH B0 izEKkeE LCHEINT 5,
FALTWAMN, KEOAZRYFRE, ZVv7 ARy 7 THR RE LB ROEEBRLEZ HEOBRK 77 ~
BEL T Do ZOFTHEGIE, RE A X T 2ARDIHRAC OHREEE LTCLEFHIh, ZSZABY 77 X -0
EHBIOBEXERLLS ETHHEDThH D, BRACHET S, RKEFEFOKBEHEEE, #aTnh
ESRICABCYRF 2D~ F/37 ¥ 2%7RT. 1 EACRAINDS, BIFRIEL S brbhvoTo
REFL2RCEKDOMWERE AB YV 772 ~DHETERT IZEATHARNL,)
73, Jk& 9500 m3/d, CODcr 16 000-18 000 mg/¢ DJg FBARDBREHEIC L E, avesxv—v 5 v HEA
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3 X HEE

EXhallS't gas Table 3 Generator
heat exchanger ‘
Engine } 155 PS
> ———————— Exhaust gas — e At
T0) Generator \ 105 kW
L . S ——
— Steam Heat recovery i 150 X 103 kcal/h
Steam recovery } aiog ll:gﬁlm?
I o0 I
. Cooling tower
Electricity &

! ———— Hot water
Generator Engine
e——— Water supply
T Heat Hot water
Fuel gas exchanger service tank BIM oV=3v—¥ary x5 LA
Fig.9 Co-genetion system
E i :
Lo [ ABC+AS syst
. ,X%fgit&“ ] Unit price \ ABC+AS system ! with cogenjly:tijmn
able ; i |
Running cost analysis Electricity ¥ 16/kWh}‘ 5760 kWh/d+ ¥ 92160/d 3240 kWh/d ¥  51840/d
NaOH ¥  eo/kg | 890 kg/d ¥ 57850/d 890 kg/d | ¥  57850/d
[ — ——- L—— - ____..,,._...___; —_— —_— e ._..__..i e L ——
Desulfalizatio ¥ 150/kg | 55 kg/d ' ¥ 8 250/d 55 kg/d ¥ 8 250/d

_chemical

Steam ¥

Sludge disposal ¥10 000/kg

3520 kg/d ¥ 21120/d

976 kg/d | ¥ 5860/d

2ton/d | ¥ 20000/d 2 ton/d; ¥  20000/d

Fuel gas for
process dryer

¥ 30/¢

1790 ¢/d 1790 ¢/d | S B
as heavy oil ¥ AS53700/d

as Heave oil!

¥ A 53700/d

Total |

¥ 145680/d ¥ 90100/d

1 year cost saving ¥ 19.5 M/y

L 7-854 55580 A/d (19500000 H/y) @5 v = 72 =
P OBIREIRAEDL Z LN TE, 2.5 ETRBEE L EIX
TAHZENAREE 2 Do

v

THFEKEZABCY R 7 L THIMNE L TELND £
By TADEYGRAEE LT, FAR2F -2 2501 —
¥ oa YERRBN Ulce TERFAE 7 2 X0 MBI E B
B LUTRAESNDBENS ek, 29 2% 1L~ 5

YELUTEADLBXFEBFCEIL, ARosK, BHOTE
A2 XD BHIEBOEE, SWKREBMEXEL DY
AT LEBEBEARLE L, SBAECERTS 2 ENTH
b,

ABCYR7 2t LD 22y 7 ADOENULEE £ Tlokk
THORBEEE L TWBR, 2 &2 FRDANERWROE
BICLY, SBETETABCY 27 4 OFEAEE LA
T5ZENREEINS,

Vol. 32 No. 2 (1988/8) gy 7o

F o~ 89




S
T

E B N

B O R R

Development of Double-Deck Cooling Tower

RIIEFEE AR
B W

Noboru Fukuyama

For the cooling tower for district heating-cooling (DHC) system in Tokyo or other metro-
polises and their satellite cities, reduction of installation space is strongly demanded as an
important requirement because the land prices soared tremendously by recent city redeve-

lopment booming.

This requirement stimulated us to develop an entirely new cooling tower configuration,

“double decker”.

In order to justify our conception and confirm acceptability to DHC applications, experiments
were made in our COOLING TOWER PROVING CENTER using the full-scale test tower.
As a result of experiment, We have confirmed that about 30 9% of reduction of installation

space is possible.

S S -
EERNGHEE L1, REEEERCRENTAL, My
e BHEE R A EN, CHCHAORRMIE X - TERA
STEBTHXEHBHETH B,
ELREOHHRIC T, iR L, 52
VIEBR LR BT OBHR L W S BB TR
L HBRBAEREY X7 A 0OEENERLTWS,
ZNBHDO—EEF U CHBERE 1T 5 HBKEE B
kL EBGBERERC AT 21D, BHEOHDS
MEERBOMINL, BRAR~X, FRIERC~IDEEF]
IO ENBEBEDTCEEREETH b,
LTINS OBEL D, EEASHEOBREETL,
Lo, MERBRv Y X T R EBRAFHBOERR
WERERET S0

EEXSHIEBOBE
— IR EE DREINE, FHRTHFTEN OBAMEEYSY
YETHABE N &, FOERBRTHREINDS.
P THEEE 27 MMEL &5 &3, Bcifge
IDENTHEMPERIN D Jod, ST FEM &=
T EREEAMES UCHARBCEMEAR, T TREABOEY
EDFTEMABEFE L TWB, L, WHCEBSTHEEH D
TWAREAITRWTS, BAImEEY D oKER & ERIT A
TBZEIETE RV,
BHEA R THIRY 5 TE, FANAREELET

51 EEXBHBEZN
ig. 1 Conception of double-deck cooling tower

RLEFKAREL, EREEORENEETH D, 1
B EBRSHEOERNE 2 HE R,

ek, KEMMABER LB L BE, FEOCOBEEREA
HFIRL T, KEWMEFEETLHEL—BITS - 1o
HEAGHERZ, IANCOERFEELIRLC, RET
BarIH Ui bR o ABRBIEAH B BDTH B,

5 2 R ERRSHEE OB OB % 7R 4

WEXRThH, BRKANCTRREEXZERINDIBER LK
i, B—THEORBLAE > BHEORKIL 255
2, BEERLFBRIRRO L RY, LBEW, TEIRCOHE
L 7o BB A &, W37 U 7 iBuk Bkl & ki % 307,
FNF NI U 7o i IR R E & e 8, B BB BT 7o
HLAOREMTEE L TSI I EETS D,
2. BEARRSHORE

HEERGHE L LA RETH EELRER, B527
v L EAHE, WO EEREESOEEND, LB, TE
EOBANT ¥ 2DWIBTH Do

EIGETIE, FRATHHEEESSIE, kB cEPRLD
& UCERE S, 7vi 28RS« oREHE T,
BERBIC X 2 [RED T OB % FHE L

Hot water basin

élzb for upper stage
¥ |

fJ

Cold water basin
for upper stage

/ Hot water basin
for lower stage

Inlet water

ol
.~
|~
.~
.~
=
.~
.~
e
-
4
Z
|~
Z

S
RN
\\\\\\\\\\\\\
2272727
”,
LLLltlryy,,,

Inlet water

TFall pipe

g2 R EFTG ST

Fig. 2 Sectional diagram of double-deck cooling tower
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Table 1 Test tower data sheet

Tower type Cross flow (Single flow)
Max total water flow ’ 1000 m3/h
Fil | Type Film type
Dimension Upper stage ‘ Lower stage
Length 3 m 3 m
Air Travel 1.94 m 1.94 m
: Hight 4.75 m 5.70 m
BH 1 ERrrr—28 .
Photo.1 Whole view of test center Fan | Type Axial flow fan
Number of fan 1
DiaXnumber of blade 4270 mm X 6
Fan motor rated H. P 75 Kw
Fan speed 282 rpm
4y reid s BO"ler
: : : :, : ,,,,, 10t/h X The/ar X 2
N s
N R
- = <X Circulating pump
= = =3 750 m/h X 25 m X 2
= = :5 Steem line
= === /|
= = / Heeting pond
= = 6
= = QT , | -
= = H
= = lr===s = T\
B H 2 ERAGHE BIW KRsH g is
Photo.2 Cooling tower Fig. 3 Example of air flow | | N
for test diagram (Output by d—
computer) ] - 7
e 22 940) N
D()])ll‘@dECk- : Hot water line
FOTILEFTy FPO—FIEAE (;;);)5;1(?;«3\]‘:1 for upper stage
IR RT, Upper stage fill h_l;l ]_.__
=== ™
ShuE, EASMATESS J l — CO:
FPARRLESDT, £X7 F ‘ %
NVMORXIIREERTLDOTH % : I B
%o
CRBETER AR, 7v o[5] EERRER)
F LR, FEBOAFEE Cold water N
= . i colle
SEFELT, RRAGHED | for upper stage 3 N Z
Sk N —E AN 7
gjﬂ%@’«i’ﬁ%ﬁbko _ = A |
3- %Eﬁmlﬂm%(u& é% L
FES BR T —f :

TO3E, BHEAEE(LTA S
T LB, MEEENTFEL ST
DOWTE, BRI A &
H OB T S 2 Lk,

B - TRERE, EBFRGH
BOP—-20E LT, MHiErE

KRCHET H7cdo, LB, TENDOREKESB LU,

BEEoMOREY Brys L TEME
3. 1 HEREBEOHE

Hot water line for lower stage
1500 3000 1500

6 000

#4 EREEBEBEN
Fig. 4 Outline of test plant
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The first order of electroosmosis dehydrator
received from Toray Industries, Inc
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High efficiency exhaustgas treating system has
combined function of scrubber and electrostotic
separation
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Import sales of powder and pellet handling
machines from switzerlaud
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