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EXPLANATORY NOTES 

CD Country Director 

CTA Chief Technical Advisor 

TOR Terms of Reference 

BOD5 5 days biological oxyqen de~and 

COD chemical oxygen demand 

SS suspended solids 

TDS total dissolved solids 

DS dry solids (matter) 

PE population equivalent 

R/D research & development 

O•M(O/M) operation & maintenance 

ETP 

CETP 

CEPTP 

MTP 

tJS$ 
Rs 

effluent treatment plant 

common effluent treatment plant 

~ommon (ind.) effluent 
p4etreatment plant 

municipal treatment plant 

United States Dollar, ir. August 1992 tJS$ 1 = Rs 30,7 
Indian rupees 

1 lakh : 100.000 
1 crore = 10.000.000 

TEH TEAM, TEAM 
or SC-I TEH PROJEKT HIDRO team (Subcontractor I) 

TNPCB Tamil Nadu Pollution Control Board 

TALCO Tamil Nadu Leather Development Corporation 

CLRI Central Leather Research Institute 

PTIETC Pallavaram Tanners Industrial Effluent Treatment Co. 

UEM UTILITY EQUIPMENT & MANAGEMENT PVT.LTD - NEW DELHI 

PKL PRESIDENCY KID LEATHER Tannery 

~· . r ... " 
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"TEB - PROJEltT BIDRO" TEAM: 

Srdjan Selanec, chem. enq. 

Mladen Bosnic, chem. enq. 

Petar Brusic, civil enq. 

Director: 

Prof. z. Drnjevic 
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O. INTRODUCTION 

0.1. SUMMARY OF THE PROJECT ACTIVITIES UNTIL NOW 

During the period of August 12th - September 2nd 1992 the TEP.­
TEAM visited India to collect relevant data and to evaluate and 
discuss the recommended tannery effluent sP.werage and treatment 
system concepts with CTA and rep•·e::;entatives of the local 
consultants, TNPCB, TALCO, CLRI and PTIETC. Detailed arrangements 
and achievements of the Field Mission were reported in •Flash 
Report, Sept.1992". 

After that a detailed analysis of the documents received, the 
evaluation of the current situation and recommendations for 
necessary activities and effluent treatment processes at all the 
four locations have been presented in the "Progress Report" 
(November '92). 

According to the tre.atment processes recommended, the 
Subcontractor-I prepared t!etailed equipment specifications upon 
which UNIDO has contacted ~O potential suppliers and called for 
their proposals. More than 50 offers received were evaluated by 
the SC-I and detailed reports on the evaluation were elaborated 
in November '92 - ail the d~tails have been annexed latter to ~he 
"Draft Final Report-Phase I, May 1993". 

The "Progress report" was once again discussed during the 2nd 
Field Mission when additional recommendations and priority lists 
for equipment purchase were made (Annex 1). According to this 
UNIDO (with assistance of the SC-I) has addit:ionally clarified 
the details with the most suitable equipment suppliers. 

In April '93, the 3rd Field Mission was undertaken in accordarce 
with th~ "TOR for Subcontractor I" and specific instructions 
faxed from the BSO to the CTA and NPD on 12/03/93. The SC-I Team 
leader visit:ed the project sites, held extensive meetings with 
the CTA, NPD and all the local counterparts (contractors, users 
and managP.ments) relevant to the project. Although the 
discussions focu~ed more on technical issues, the financial 
problems were aidressed as well. The Record of the final 
decisions and ccnclusions was written and signed by all the 
participants (Annex 2). 

The SC-I recommendations for continuation of the Project, · .. 1sed 
on the mission conclusions and the equipment offers rec~ived 
earlier, have been elaborated in the "Draft Final Report-Ph~se I, 
May 1993". 

Synchronization of the work of local contractors, and equ.lpment 
suppliers, selected by UNino was planned to be 'through' SC-I 
exchanging and approving documents by mail. Since,: till August 
'93 no progress in this was made (because of summer, holida}".s and 
troubles with post), UNIDO (BSO) was of the opinion ~hat SC~I 1nd 
CTA should be fielded to the sit~5 to apprai~e progress, 

.· . ! .. -' 
i1N!po 
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synchronize local inputs with arrival of equipment requisitioned 
by UNIDO and accelerate preparation of drawings. All the 
conclusions and recommendations of this (4th) Field Mission have 
heen recorded (Annex 3) and copies presented to the all 
participants of the Project. 
Representatives of the SC-I have visited supplier of the 
equipment requisitioned by UNIDO (ITALPROGETTI), immediately 
after the mission, and synchronized their drawings with the 
situation at the field. Finalized drawings were straightaway 
mailed to TNPCB and to UNIDO-Vienna by OHL courier. 

0.2. RECOMMENDATIONS OF THE WORK PLAN FOR 
CONTINUATION OF THE PROJECT 

The Subcontractor I final recommendations for cofltinuation of the 
project, based on the mission conclusions (progress of the works) 
and the equipment specified, are elaborated in the following 
chapters. 

In agreement with the comments in TOR, point 8.2 (last paragraph) 
and examination of the situation in the field we are of the 
opinion that it is now necessary to define also the Phase II Work 
Plan for the SC-I. 
We are of the opinion that the services foreseen in the original 
TOR-Phase II would not be sufficient since: 

- All the effluent treat·.1ent plants implemented are more 
sophisticated than originally anticipated. 

- It is not realistic to expect that all four effluent 
treatment plants will be ready at the same time for control 
of the installed equipment and later on simultaneously for 
release in a test operation and "fine tuning" . 

- It will be very difficult to locate where Indian staff can 
be trained because it is impossible to find identical 
plants. Even on the somewhat similar plants (Italy) it is 
difficult to expect high quality training due to the fact 
that the employees are very busy and that they will be 
unwilling to contribute knowledge to potential competitors. 

Our goal is to complete the Project in a satisfactory manner, 
therefore we are propo~ing the extension of activities which we 
see as absolutely neceEsary. 

.: : t 'L 
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2.1. WORK PLAN AND TIME SCHEDULE 

ACTIVITIES M/M 

1) Producing Final Report-Phase I 
and Draft Manuals 

2) Fifth Field Mission - upon ~NIDO cvnfir­
mation that all civil works are ready for 
equipment installation and that local 
equipment installation at all ETPs is at 
a very advanced stage. 
Evaluation of the on-site situation and 
equipment "dry testing". UNIDO supplier 
(ITALPROGETTI) should send their techni-

2,0 

cians to install and test equipment!!! 1,5 

3) Preparation of Commissioninq Report on 
the construction and installation works. 
(5 copies will be submitted to UNIDO) 0,5 

4) sixth Field Mission - upon UNIDO confirma­
tion that all the systems have been 
operated by the main Contractors (UEM and 
ENKEM) for at least one ~onth. 
Assisting and training of local staff, 
(together with main contractors) in: 
- Process operation and optimization, 
- monitoring and laboratory control, 
- determination of particular costs 
- managerial aspects 2,0 

5) Preparation of operation Manuals and 
Draft Final Report (5 copies of each 
will be submitted to UNIDO) 2,0 

6) Final Consultations in Vienna 0,2 

7) Submission of the Final Reports to UNIDO 
(10 copies) 1,0 

TOTAL ENGAGEMENT: 9,2 

PERIOD 

Oct.' 93 

Jan/Feb 1 94 

March '94 

A~cil/May'94 

May-July I 9'1 

July '94 

August '94 

HAN/MONTHS 
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1. PALLAVARAM 

1.1. CONVEYANCE SYSTEM 

1.1.0. PROGRESS OF THE WORKS 

1) Supply and laying of the gravity pipelines have progressed 
up to the following extent: 

No. 

1 
2 
3 

Unit/Item 

Pipelines 
Manholes 
Pump stations 

Excavations 

30 \ 
50 \ 
80 \ 

Concrete/Brick 

0 \ 
50 \ 
25 \ 

Equipment 

30 \ 
0 \ 
0 \ 

2) Representatives of the SC-I have recommended that the 
Project Engineer should pay special attention at the 
implementation of the in-house treatments following the 
earlier recommendations for a set-up of screens and 
grit/grease chambers. 

3) The designs for the pumping stations made by IIT should be 
scrutinized and changed preventing the settling in front the 
screens and enabling their manual cleaning. Screens should 
be constructed from the bottom up to the ground level under 
the inclination of 45°, with a platform {inclined) for 
drainage of screenings! 

1.1.1. PL?\N OF IMPLEMENTATION 

No. ACTIVITY EXECUTOR 

1. Revision of the detailed designs for 
pipelines and pumping stations, 
including civil-, mechanical- and IIT & 
electrical- engineering. TNPCB 

2. Supplying and laying of the 
pipelines. 

3. Supplying of the pumps and 
accessories (6 + 2 sets). 

4. Installation of the equipment 
and commissioning of the pumping 
stations. ' 

5. Trial runs 

' 

KAMESHWARI/ 
PTIETC 

KI SHOR 

PTIETC 

PTIETC 
UNIDO/SC-I 

6. ~ection ' trial with CE:r.f ______ UNJDO/SC-I 

COMPLETION 

Oct. 
'93 

end Dec. 
'93 

end Nov. 
1 93 

end Dec. 
1 93 

Jan./Feb. 
'93 

·' -; .. ~-
UN!PO 
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1.1.2. NECESSARY EQUIPMENT 

Nos 

6 

6 

EQUIPMENT 

Manually cleaned screens, 
openings 80 mm 

Manually ~leaned screens, 
openings 50 mm 

6x2 Non-clog, submersible pumps with: 
- contra block system 

? 

- prevention of reverse rotation 
- automatic coupling 

(without sump entering) 
- SS impeller 
- CI casing, abrasion and 

corrosion protected 
- control panel with indication 

lamps and recorder of working 
hours for each item. 

- HL & LL automatic switching 
- mechanical seal in oil chamber 

(as per tender). 

Diesel generators. Types & nos to 
be selected as optimum among the 
following alternatives: 
1) One for each pump station 
2) Common set for the CETP and all 

the pump stations. 
3) Use of existing capacities in 

tanneries aajacent to pump 

SUPPLIER 

PTIETC 

PTIETC 

KI SHOR 

stations. PTIETC 

? Monitoring & control system to be 
selected between the following 
alternatives: 
1) Individual, at each pump station 
2) The central one at the CETP PTIETC 

PRICE(USD) 

114. 000 

.: . i ...... 
UNIOO -· 
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1.2. CETP 

1.2.0. PROGRESS OF THE WORKS 

After the financial scheme for local works was more or less 
clarified UNIDO has placed the Purchase Orders for the equipment 
recommended by the SC-I and fielded the ~A and SC-I team to the 
site to appraise progress, synchronize lc~al inputs with arrival 
of UNIDO equipment and accelerate preparation of drawings. 
Progress of ~he works is su~mar1zed in the following table: 

CIV.i. WORKS (\) ~QUIPMENT(\) 
No . Unit Excav. PC::' RC".: Brick Finish. 

o. Collection well 90 0 0 0 0 0 
1. Screen 0 0 0 0 0 0 
2. Grit cham. 0 0 0 0 0 0 
3. Distribution I 0 0 0 0 0 0 
4. Equalization 100 90 85 0 0 0 
5. Flash mixing 0 0 0 0 0 0 
6. Distribution II 0 0 0 0 0 0 
7. Clariflocc.s 100 100 98 0 25 0 
a. Sludge sump I 100 100 100 0 0 0 
9. Aeration 50 0 0 0 0 0 
10.Distribution III 0 0 0 0 0 0 
10.Settling tanks 100 100 98 0 25 0 
11.Sludge sump II 0 0 0 0 0 0 
12.Thickener 100 100 98 0 25 0 
13.0rying beds 100 40 0 95 30 0 
14.Chem.house 100 20 20 30 0 0 
15. Main building 100 20 20 30 0 0 
16.Roads 0 0 0 0 0 0 
17.Drainage 0 0 0 0 0 0 
18.Water supply 0 0 0 0 0 0 

NOTE:The General Lay-out and P'I Diagram Of the ETP can be seen 
on the Drawings l.and 2. 

During the 4th Field Mission the SC-I te«m has scrutinized and 
discussed all the plans and drawings (available) with the Main 
Contractor (UEM) representatives and other members of tha Project 
team. Conclusions and recommendations were recorded (see Annex 3) 
and copies presented to all the parties involved in the Project. 
The representatives of SC-I have visited Italy (ITALPROGETTI), 
after their return from India, to facilitate coordination between 
local works and foreign equipment installation. Detailed drawings 
and brochures' of equipment to be installed were prepared during 
the visit and' urgently sent to TNPCB and UNIDO by OHL courier. 
This equipment will be discussed more in the following chapters 
together with 'other equipment requisitioned by UNIDO from UEM. 

. - : . ' 
l lNl!lO 
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Just before finalization of this report, SC-I received the set of 
detailed drawings from UEM but unfortunately the drawings 
concerning UNIDO equipment installation {fine screen set-up, 
sludge dewatering/chemical house and as built situation) are 
still missing. Apart from this nothinq was mentioned abcut a 
process water supplyinq system which we emphasized as one of most 
illlportant problems, takinq into consideration overall problems 
vitb water supply in Madras! Namely, durinq the 4th Mission it 
vas aqreed that UEM snould calculate the necessa~y process water 
quantities and desiqn an appropriate system tor reuse of treated 
effluent. 

1.2.1. PLAN OF IMPLEMENTATION 

No. ACTIVITY EXEC~TOR COMPLETION 

1. Detailed designs including: civil-, 
mechanical-, and electrical- tentative 
engineering. One set wi 11 be sent Dec. 
to UNIDO-Vienna UEM '93 

2. Completion of the main civil works UEM Nov. '93 

3. Equipment supply UEM Nov. '93 

4. Equipment supply UNI DO Nov. •93 

5. Equiprnent installation & testing UEM/UNIOO Dec.' 93 
- Feb. • 94 

6. Commissioning, start-up, trials 
and preparation Of the Operation 
Manuals UEM/PTIETC Feb.- Mar.• 94 

7. Optimization and testing UEM/PTIETC 
UNI DO-SC I April/May '94 

8. Submission Of the final Operation 
Manuals Subcontr.I July '94 

. - : . "' 
ll~~l[Hl 
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1.2.2. NECESSARY EQUIPMENT 
(in addition to already locally purchased) 

A. Final Evaluation of the Offers Receive4 

EXP~ATORY NOTES: • ·- estimated, N. A. - not applicable, 
N.s.- not specified, N.o.- not offered. 

After the 
acceptable 
in Vienna, 
made: 

additional requests and consultations with the most 
bidders (selected during the Subcontractor I mission 

November '92) the follo-ing comparisons have been 

Item 2 SELF CLEANING SCREEN 

Bidders: ITALPROGETTI UEM HYDRO PRESS SERNAGIOTTO 

Type: Rotary Rotary Step FS-2C 

Openings: 3 mm N.S. 3 mm 6 mm 

Press: Screw N.O. Conveyor Compactor 

Prices CUSD) : 

-screen: 22.500 42.913 
32.594 

-press: 3.500 15.969 

-spares: 1.260 N.S. 2.750 1.180 

-transp: 1. 500 N.O. 2.032 1.500* 

-superv. 
of instal.3.500 N.O. 7.000 3.500* 

TOTAL: 34.760 + 49.367 70.664 38.774 
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Items lOa 
' 11 

AERATION SYSTEM FOR BIOLOGICAL TREATMENT 

SELECTION OF THE OPTIMUM AERATION SYSTEM 

Three alternativ•s: 
A) fine-bubble, non-cloq diffusers, 
B) surface aerators and 
C) ejectors, 

have been compared from the f ollowinq points of view: 

1. Total investment (approx.USO): 

2. Enerqy costs (USD/10 years) . . 
* (MWh/10 years) 

3. Depreciation (USD/10 years) . . 
(7%/year) 

4. 1 + 2 + 3 (USD/10 years) . . 

A B 

170.000 110.000 

511.000 645.400 
(*10220) (*12908) 

119.000 77.000 

800.000 832.400 

c 

240.000 

1.020.000 
(*20.440) 

168.000 

1.428.000 

The non-cloq diffuser system is not only eventually the cheapest 
but can be recommended as new experience in tannery effluent 
treatment in the developinq countries! 
This is why only the offers concerninq thiH system have been 
finally evaluated as follows: 

.~ .. It-:-'. 
UNIOO ,.. 
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Bidders: 

Oxygen delivery: 

Oxygen transfer: 

DIFFUSERS 
Piping: 
- emerged 
- submerged 
Support: 
Valves & 
fittings: 
Membrane: 
Capacity: 

No.of pieces: 
Spares: 

Price (USD): 

AIR BLOWERS 
Type: 
capacity: 
Motor: 

Accessories: 

Spares: 

No.of sets: 

Price(USD): 

TOTAL PRICE: 

15 

ITALPROGETTI 

280 kg/h/2tanks 
(58,3 g/h/m3) 
2,4 kg/kWh 

galvanized steel 
PVC 
polypropylene 

galvanized steei 
synt.rubber EPDM 
4-10 Nm3/h of air 
per diffuser 
2 x 750 
20 complete 
150 membranes 

98.500 

Rotary vane 
1.800 Nm3/h at 5m 
37kW I 380/ 440V, 
50Hz, 2 poles, 
IP55 

manometer, air 
filter, silencer, 
non-return and 
safety valves, 
shock absorbers. 
flexible coupling 
connections, air 
filters, belts 
5 

45.900 

144.400 ** 

UEM 

280 kg/h/2tanks 

N.S. 

N.S. 
N.S. 
N.S. 

N.S. 
EPDM 
N.S . 

2 x 600 
for 2 years 
N.S. 

N.S. 

1000 CFM,SPSIG 
43.7 BHP 

Air filter, silencer 
Check,gate & air 
relief valves 

for 2 years, ~.s. 
5 

N.S. 

138.780 

' 

NOTE: ** A special discount of 5\ has been offe~e~ by 
ITALPROGETTI for an order higher than USO 200.00Q. ' 

: . ~ . ' 
1mmn .. 



Items 16, 17, 17a 
17b,17c 

Bidders: ITALPROGETTI 

Power 
consumpt. 20 W/kgDS 

PE 
consumpt. 2-4 q/kgDS 

16 
• SLUDGE 

PUMPS 

• 

Type: Moh no 

Capaci~y: 4-24ml/h 
variable 
2bar,5,5kW 

Spares: 

No.of 
pieces: 

rotors, 
stators, 
coupl.pins, 
sleeves, 
a-rings, 
stiffing box 

2 sets 

Price,USD: 16.600 

17 
BELT PRESS 

Width: 2000 mm 

Capacity: 400 kgDS/h 

Nos.: 

Spares: 

1 

2 belts, 
4 nozzles, 
set of lamps 
& switches, 

l EH • PROJEK1 HIDRO a d 
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SLUDGE TREATMENT SYSTEM 

ltLEIN 

8 W/kgDS 

3-59/kgOS 

Moh no 

3-lsm3/h 
2,2 k 
N.E.!!! 

N.O.!!! 

2 

N.S. 

2000 mm 

350 kgDS/h 

1 

2 belts, 
4strippers, 
2 cylinder, 
2 effectors, 
2 pressure 

valves 

UEM 

N.S. 

4-Sp/tOS 

Helical 

15 ml/h 
3 HP 
10 m 

2 years 
N.S. 

2 

10.150 

1000 mm 

SERNAGIOTTO 

If. s. 

3-5 g/kgDS 

Moh no 

4-2om3/h 
N.S. 

N.S. 

2 

10.536 

2100 mm 

250 kgDS/h 750 kgDS/h 

2 

2 years 
N.S. 

Continued! 

1 

N.S. 

.: ' : t ' 
•J!\:HlO 
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Bidders: L.''!\LPROGETTI ltLEIN UEM SERNAGIOTTO 

Conveyer 
for dry 
slu.:lge: Belt N.O. N.O. N.O. 

acid proof 
1.1 kW 
l ~ ... :I 

Price,USD: 104.600 11.s. N.S. 105.505 

17& 
PE UNIT N.S. 

Type: automatic, automatic, 
dry PE dry PE N.S. 
dis:;olving dissolving 

Volume: 1700 l 2500 1 11. s. 

Stirrers: 3 x 0,2kW 1,1 kW N.S. 

Spares: N.~. N. S. N.S. 

Nos. 1 l 1 

Price,USD: 15.000 11. s. ll.S.(inl7) 

17b 
DOSING 
PUMP 

• Type: Helicoidal Helicoidal N.S. 

Capacity: 0,3-3 m3/h 0,37 kW N.S. 
2 bars ??? 
1,1 kW 

Nos.: l l N.S. 

Spares: 2 rotors, 
2 stators, N.S. 
.., o-rings, N.S. "' 
2 stuff box 

Price, USO: 3.520 N.S. N.S N.S.(in17) 

continued! 
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Bidders: ITALPROGETTI 

17C 
STATIC 
MIXER 

Nos.: 1 

Price,USD: 600 

-transport: t.ooo• 

-supervision 
of instal.: 4.000* 

PE: for 2 months 
included 

TOTAL 
PRICE,USD: 142.880** 

18 

ICLEIN 

1 

N.S. 

11.s. 

N.O.!! 

N.O. 

153.500 

TEH • PROJEICT HiDAO d d 

UEM SERNAGIOTTO 

11.s. 11.s. 

11.s. N.8. 

11.s. 6.700 

insl. 7.500* 

N.O. N.O. 

255.600 130.241 

NOTE: ** Inclusive in this price, ITALPROGETTI bas offered 
everythinq requested froa UllIDO (plus dry sludq• 
conveyer and polyelectrolyte), toqetber vith a detailed 
list of spares and accessories. Moreover a special 
discount of 5\ bas been offered tor an order hiqher 
than USD 200.000 • 

_,r ·• i. '­
UNIOO 
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Iteas 22, 23 

' 24 

PE AUTOMATIC PREPARATION AMD DOSAGE SYSTEM 

Bidders: AL DOS ITALPROGETTI UEM 

22 
PREPARAT. 
UllIT N.8. 

Capacity: 1000 l/h 1000 l/h 

Nos: 2 2 

Price, USD: 27.,,o 30.000 

23 
DOSING 
PUMPS N.8. 

Capac1~y: 0-165 l/h 0-165 l/h 

Nos: 2 2 

Price,USD: 2.457 3.800 

24 
DILUTION 
UJfIT N.S. 

Nos: 2 2 

Price,, USD: 4.614 1.200 

Spares', USO: 990 

TOTAL 'PRICE, USO: 35.041 35.990 25. 920' 

NOTE: UEM offer is not completely specified as requested. 

• - i .-, 
llN!!lO 
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B. Final Recommendations Ma~e to UNIDO 

The evaluated equipment should be purc~1ased in one of the 
following ways, to complete the already acquired equipment: 

Alternative I : 

Alternative II : 

Alternative III: 

Everything from one supplier who had offered 
the best conditions fol the whole scope of 
the UNIDO supply. 
Aeration c;yste• from UEM, who had offered 
acceptable conditions for the purchase of 
American non-clog diffusers and is at the 
same time the main local contractor for the 
CETP. The rest couid be purchased from 
Italprogetti. 
Each item separately from the best bidder for 
this particular item . 

Althouqh, at first siqht a separate purchase of each itea seeas 
cheaper, after takinq into account all the conditions (transport, 
installation, start-up and discount) it is obvious that the 
purchase of all the items froa one supplier presents the best 
economical (see the tables below) and probably ~he best technical 
solution. 
Because of that we have reco .. ended the purchase of all the iteas 
froa ITAI,PROGETTI accordinq to their final offer Ko. 9'/93, of 
05/03/93 and annex no 199 of 29/04/93 (s•e Table, Alternative I), 
since they have of fared everythinq ~equested from tJMIDO (plus dry 
sludqe conveyer and polyelectrolyte for sludqe dewaterinq), 
toqether with a detailed list of spares and accessories. Moreover 
a special discount cf 5\ has been offered for an order hiqher 
than USD 200.000. 
At the same time such a 
desiqninq, erection, trial 
staff. 

complete enqineering would simplify 
testing and training of the local 

..... ~ 
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Table 1.POR~HASE ALTERHATIVE I 

Itea Nos EQUIPMENT SUPPLIER/ PRICE(USD) 

2 1 Self cleaning rotary screen 
with screw compacto: for 
solids and spare parts. 

Offer No. 

ITALPROGETTI 
Ref.offers: 
96/93,05/03/93 
199,29/04/91 29.76: 

lOa 
&11 

16 
17 
17a 
17b 
17c 

22 
23 
24 

lset Non-clog diffuser system 
for aeration tanks, together 
with blowers, spare parts and 
accessories. 

lset SlLdge dewatering system 
consisting of: sludge feed 
pumps, belt press, PE-prepar. 
unit, PE dosing pumps, static 
mixer, dry sludge conveyer, 
chemicals for 2 months trial, 
spare parts for 2 years. 

lset Automatic anionic PE prepar. 
unit with dosing pumps and 
dilution unit. 
Spares for 2 years. 

TOTAL PRICE 

CALCULATION OF ADDITIONAL COSTS 
(Based on oriqinal offers) 

TRANSPORT: 2 containers Italy-Madras 

COMMISSIONING & START UP (15 m/days) 
Fees 15 x 400 $/day 
Lodging : 15 x 100 $iday 
Travel 

ITALPROGETTI 
Ref .offers: 
96/93,05/03/93 
199,29/04/93 

ITALPROGETTI 
RPf.offers: 
96/93,05/03/93 
199,29/04/93 

ITALPROGETTI 
Ref .offers: 
96/93,05/03/93 
199,29/04/93 

TRIALS IN THE DESIGNED CONDITIONS (15 man/days) 
Fees 15 x 400 $/day 
Lodging 15 x 100 $/day 
Travel 

DISCOUNT : 5% on equipment (345.030 x 0,05) 

GRAND TOTAL 

DELIVERY: 120 DAYS FROM UNIDO ORDER 

144.400 

134.880 

35.990 

345.030 

* 8.000 

6.000 
1.500 
2.000 

6.000 
1.500 
2.000 

- 17.250 

354.780 

~- ; . \ 
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Table 2.PURCHASE ALTEIUIATIVE II 

I tea 

2 

lOa 
&11 

16 
17 
17a 
17b 
17c 

22 
23 
24 

Nos EQUIPMENT 

1 Self cleaning rotary screen 
with screw compactor for 
solids and spare parts. 

lset Non-clog diffuser system UEM 
for aeration tanks, together 
with blowers, spare parts and 
accessories. 

lset Sludge dewatering system 
consisting of: sludge feed 
pumps, belt press, PE-prepar. 
unit, PE dosing pumps, stat~c 
mixer, dry sludge convey~r, 
chemicals for 2 months trial, 
spare parts for 2 years. 

lset Automatic anionic PE prepar. 
unit with dosing pumps and 
dilution unit. 
Spares for 2 years. 

TOTAL PRICE 

CALCULATION OF ADDITIONAL COSTS 
(Based on oriqinal offers) 

TRANSPORT: 2 containers Italy-Madras 
1 container USA-Madras 

COMMISSIONING & S'fART UP ( 15 m/days} 
Fees : 10 x 400 $/day 
Lodging : 10 x 100 $/day 
Travel 

SUPPLIER/ 
Offer No. 

ITALPROGETTI 
Ref.offers: 
96/93,05/03/93 
199,29/04/93 

UEM 
Ref .offer: 
PR-92/022 
28/04/93 

ITALPROGETTI 
Ref .offers: 
96/93,05/03/93 
J99,29/04/93 

ITALPROGETTI 
Ref .offers: 
96/93,05/03/93 
199,29/04/93 

NOTE: UEM costs included in purchase price 

TRIALS IN THE DESIGNED CONDITIONS (15 man/days} 
Fees : 10 x 400 $/day 
Lodging : 10 x 100 $/day 
Travel • ' 
NOTE: UEM costs included in pur~hase price 

-PRICE(UbD) 

29.760 

138.700 

134.880 

35.990 

339.410 

*8.000 
6.000 

4.000 
1.000 
2.000 

4.000 
1.000 
2.000 

DISCOUNT:S\ on ITPRdGETTI equipment (200.630x0,05) - 10.030 

GRAND TOTAL 357.380 

DELIVERY: 120 DAYS FROM UNIDO ORDER 

.. : .. ' 
llNIOO 
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Table 3PURCHASE ALTERNATIVE III 

I tea Nos EQUIPMENT SUPPLIER/ 
Offer No. 

2 1 Self cleaning rotary screen ITALPROGETTI 
with screw compactor for Ref.offers: 
solids and spare parts. 96/93,05/03/93 

199,29/04/93 

lOa lset Non-clog diffuser system UEM UEM 
&11 for aeration tanks, together Ref.offer: 

with blowers, spare parts and PR-92/022 
accessories. 28/04/93 

16 
17 
17a 
17b 
17c 

22 
23 
24 

lset Sludge dewatering system 
consisting of: sludge feed 
pumps, belt press, PE-prepar. 
unit, PE dosing pumps, static 
mixer, dry sludge conveyer, 
chemicals for 2 months trial, 
spare parts for 2 years. 

lset Automatic anionic PE prepar. 
unit with dosing pumps and 
dilution unit. 
Spare~ for 2 years. 

TOTAL PRICE 

CALCULATION OF ADDITIONAL COSTS 
(Based on oriqinal offers) 

TRANSPORT: 2 containers Italy-Madras 
1 container USA-Madras 

COMMISSIONING & START UP (15 m/days) 
Fees : 10 x 400 $/day 
Lodging : 10 x 100 $/day 
Travel 

ITALPROGETTI 
Ref .offers: 
96/93,05/03/93 
199,29/04/93 

UEM 
Ref .offers: 
PR-92/022 
28/04/93 

NOTE: UEM costs included in purchase price 

TRIALS IN THE DESIGNED CONDITIONS (15 man/days) 
Fees : 10 x 400 $/day 
Lodging : 10 x 100 $/day 
Travel 
NOTE: OEM costs included in purchase price 

PRICE(USO) 

29.760 

138. 780 

134. 880 

25.920 

329.340 

•a.ooo 
6.000 

4.000 
1.000 
2.000 

4.000 
1.000 
2.000 

DISCOUNT: 5\ on ITPROGETTI equipment(164.640XO,OO) - 00.000 

GRAND TOTAL 357.340 

------ -- ----
DELIVERY: 120 DAYS FROM UNIDO ORDER ! 

.. - .: .. ' 
11:\llOO -



• 

T Hi • f'HOJf I\ T Hl[)n() a c1 

~ .. : . . .. :.. 

24 

c. UNIDO Decision and Purchase 

Respecting the local conditions of operation and maintenance 
UNI DO has placed Purchase Orders recommended in the Alternative 
II. 

The final P & I Diagram, General Lay-out and HGL Diagram are 
presented in Drawings 1, 2 and 3. 
Detailed description and drawings of the e~~ipment purchased are 
presented in Annex 4 • 

•• 
'l~~lfl() 
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2. RANIPET 

2.0. PROGRESS OF THE WORKS 

The CTA and SC-I team visited the site, in Aug. '93, to appraise 
the progress, synchronize local inputs with arrival of UNIDO 
equipment and accelerate preparation of drawings. 
The progress of the works is summarized in the following table: 

CIVIL WORKS Ct> EQUIPMENT(t) 
No. Unit Excav. PCC RCC Brick Finish. 

o. Conveying system 0 (\ 0 0 0 0 
1. Coarse screen 0 
2. Collection well 100 100 100 100 90 70 
3 Fine Screen 0 0 0 0 0 0 
4. Equalization 100 100 100 100 95 0 
s. Flash mixing 100 100 100 100 95 90 
6. Prim. Cla.-if. 100 100 100 100 95 80 
7. Anaerobic lag. 100 90 90 60 
9. Aeration 100 100 100 100 100 95 
10.sec.Clarif ier 100 100 100 100 95 95 
11.Thickener 0 0 0 0 0 0 
12.Drying beds 100 90 0 95 30 0 
14.Chem.house 100 90 90 90 80 80 
15.Roads 40 0 0 0 0 0 
17.Drainage 0 0 0 0 0 0 
18.Landscaping )0 0 0 0 0 0 
19.Water supply 0 0 0 0 0 0 

., 2.1. PLAN OF IMPLEMENTATION 

During the Jrd and 4th Field Missions, the fellowing conclusions 
and recommendations for upgrading of the CETP (in addition to the 
already designed and mostly constructed system) h~ve been 
finalized : 

O) The Contractor for the conveying system has been selected 
and completion of works is expected end of March '94. 

1) ~anually cleanP.d coarse screen should be placed at the 
entrance to the receiving sump. 

2) It should be advisable to construct the pressure inlet into 
the equalization tank above ground. 

3) Automatic rotary screen should be placed at the entrance to 
the equalization tank. 

4) Adequate ejector system should be installed to mix; aerate, 
equalization tank (instead of the planned 2 x 25 HP aerators, 
which cannot satisfy the actual needs). 

5) Since the cirea for preparation/dosing of chemicals is rather, 
congested it would be advisable to study the possibility, to, 

~ ; . ~ 
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prepare saturated solution/suspension of alum and lim~ in 
separate concrete tanks outside of the building and then to 
transport them by pumps to the dosing tanks on the first 
floor. 

6) pH meter should bE" installed in the flash mixer (with 
indicator and alarm at the central panel). 

7) A possibile saving can be made if only a chdnnel •ith 
buffers is c.:mstructed between the flash mixing c1-:iamber an'i 
primary settling tanks instead of the flocculatic;l chanber 
planned. A PE dosage system can be added later if r-::::-~ved 
necessary. 

S) Electrically operated sludge valves with a timer for primary 
sludge evacuation could be usefull (inter-linked with ~he 
sludge evacuation pumps operation). 

9) The existing anaerobic lagoon should be partitioned into two 
parts: 

First, to be 2/3 of the existing volume and to 
remain anaerobic. 
Second, to be 1/3 of the existing volume and 
aerated by high-speed floating aerators. 

This arrangement will enable a multi step anaerobic-aerobic 
or aerobic-polishing treatment (see diagrams in Annex 2). 

NOTE:This recommendation has been given after the SC-I rough 
comparison of the several possible alternatives from 
technological and economical aspects and discussion 
with the Project Team during the 4th Mission(see Annex 
3) • 

10) Mechanical solid waste dewatering system should consist of: 
- hopper-bottom thickener, 

thickened sludge pumps, 
centrifuge, 
PE preparation and dos~ge, 
construction (foundation + elevated base) for 
centrifuge mounting, 
roof over equipment. 

11) Additional capacity of th~ transformer should be provided to 
take extra load caused by the CETP upgrading. 

12) It is necessary to prov~de the possibility to flush chemical 
and sludge pipelines with water. For this even treated 
effluent can be used. 

13) Concerning the possible UNIDO assistance it has b~en 
concluded to recommend the supply of equipment in the 
following order of priority (as per evaluation of the offers 
recapitulated in chapter 2.i.) 

.: . : . \. 
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1. FINE SELF-CLEANING SCREEN to reduce possibility of 
settling in the equalization tank as well as to reduce 
overall ETP organic/susp.solids load. 

USO 29.760 

2. SLUDGE DEWATERING UNIT (with centrifuge) to reduce 
loading of drying beds and to improve dewatering even 
during rainy periods. 

USO 104.000 

4. FLOATING AERATORS in one third of the lagoon to improve 
flexibility and overall effect of the ETP. 

USO 50.000 

TOTAL ASSISTANCE REQUIRED: USO 183.760 

14) TALCO will provide a 
tanners will bare all 
ensure full operation 
(point 13) including: 

statement that 
the additional 
of the above 

they together with 
costs necessary to 
mentioned equipment 

O. Preparation of DETAILED CIVIL, MECHANICAL AND 
ELECTRICAL DESIGNS together with as-built drawings and 
operation manuals. 

1. CIVIL WORKS 
- Platform for the fine screen. 

Sludge hopper/thickener in front of the dewatering 
unit. 
Housing of the dewatering syste~. 
Partition of the lagoon. 
All the necessary drainages, channels, weirs, 
piping, valves and fittings. 
Process water supply, etc. 

2. ELECTRICAL WORKS 
- Transformer. 
- MCC, local switch boards and instrumentation. 
- Illumination. 
- Cabling, earthing. 
- Etc. 

3. ALL THE OPERATION, MAINTENANCE AND DEPRECIATION COSTS 

15) Although some problems like: 
- insufficient detention in equalization tank, 
- cleaning of the lagoons, 
- non-adequate lagoon shape, 
- odor emissions, 
can still be anticipated, the Project Team is of the opinion 
that only after the trial period and fine tuning of the ETP 
would it be possible to decide upon a necessary follow-up 

.·· .i•"'­
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program and improvements based on monitoring parameters of 
the ETP performance. 

If these recommendations are accepted, implementation could 
precede as follows: 

No. 

1 

2 

3 

4 

5 

6 

7 

8 

10 

ACTIVITY 

Collection and conveying system 
(Contractor selected and works 
are in progress) 

CETP as designed by ENKEM 

Purchase of the equipment. 
Delivery of technical details 

UNIDO inspection 

Delivery and installation of 
UNIOO equipment 

Additional works for the CETP 
upgrading. 
(civil, electrical, mechanical) 

Commissioning, start-up, trials 
and preparation of the Operation 
Manuals 

Optimi-ation and testing 

Submission of the final Operation 

EXECUTOR 

TALCO 

TAI.CO/ 
ENl<EM 

UNI DO/ 
TALCO 

UNI DO/ 

COMPLETION 

March '94 

Dec. •93 

mid Nov. '93 

SC-I Jan/Feb.'94 

UNI DO Feb. • 94 

TALCO Feb. • 94 

TALCO/ENl<EM March '9~ 

UEM/PTIETC 
UNIDO-SC I April/May '94 

Manuals. ENi~EM June '94 

: . : .. \ 
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2.2. NECESSARY EQUIPMENT (in addition to that already purchased) 

We feel that t.he above mentioned CETP upgrading could be very 
useful especially from the demonstration and research points of 
view, but at this time we can recommend that UNIDO considers only 
the purchase of the equipment for which the offers have been 
collected and evaluated! 
The other items mentioned above (after the 3rd and 4th field 
missions) can be reconsidered additionally if possible and 
purchased in~- peration with TALCO. 

A. Fin~l 1Valuation of the Offers Received 

EXPLANATORY NOTES: * estiaated, N.A. not applicable, 
N.S.not sp~cified, N.O. not offered. 

After the additional requests and consultations with the most 
acceptable bidders (selected during the Subcontractor I mission 
in Vienna, November '92) the following evaluations and 
recommendations for the UNIDO purchase have been made: 

Item x SELF CLEANING SCREEN 

Bidders: ITALPROGETTI UEM HYDRO PRESS SERNAGIOTTO 

Type: Rotary Rotary Step FS-2C 

Openings: 3 mm N.S. 3 mm 6 mm 

Press: Screw N.O. Conveyor ' Compactor 
' 

Prices (USO}: 

-screen: 22.500 42.913 
32.594 

-press: 3.500 15.969 

-spares: 1. 260 N.S. 2.750 1.180 

-tran ·f·; 1.500 N.O. 2.032 1. 500* 

-superv. 
of instal. 3.500 ' N.O. 7.000 3.500* 

TOTAL: 34.760 ' 49.367 70.664 38.774 

RECOMMENDATION: 
Purchase to be made from ITALPROGETTI according to their final 
otter No. 96/93 1 ot 05/03/93! 

,: .!to:\. 
UNIOO 
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Itea la EJECTORS FOR EQUALIZATIOH TAMI 

Tank dimensions: 42 x 20 x 3,75 (Max W.D.= 3,0 m) 
Tank volume : 2.520 m 
Mixing power requested: 3J - 40 W/m3 

Bidders: ITALPROGETTI EHltEM 

Characteristics: 13,5 kW, 380/440 V 
15 kg02/h 

20 HP 
KI SHOR 

~ Materials, 

• 

Pump: 
Tubes: 
Nozzles: 

Wiring: 

Control panels: 

No of sets: 

Price (USO): 

Spares: 

Prica (USO) 

tungsten carbide seals 
AISI 304 
plastic 

H.O. ! 

H.S. 

6 

72.000 

2 upper face seals 
2 lower mech. face seals 
6 0-rings 
3 impeller nuts 

12 rubber seals 
12 Venturi nozzles 

1 set accessories 
6.950 

Transport: 4.000* 

Installation: 5.000* 

TOTAL PRICE (USO): 87.950 

RECOMMENDATION: 

SS 304 
SS 304 
SS 304 

included 

included 

5 

60.000 

Whatever 
necessary 
in 1 year 
included 

included 

included 

60.000 

Purchase to be made from ENKF.~ according to t~~ir final offer 
No. 380/93, of 15/03/93! 

. . . ' 
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ltea 1b FLOATING AERATORS FOR THE AERATED PART OF THE LAGOON 

Lagoon dimensions: 118 x 33 x 3,5 m (2,5 m WO) 
Lagoon volume : 9.700 al 
Aeration/mixing power requested: 7-8 W/~3 

Bidders: 

Characteristics: 

Materials, 

Impeller: 
Shaft: 
Float: 
Diffuser: 

Mooring ropes: 

Spares: 

Installation: 
Cables & 
control panels: 

Nos.: 

TOTAL PRICE~ 

RECOMMENDATION: 

EN KEM 

20 HP 
1440 rpm 
IP-55 protection 
Enclosed fan cooled 

Stainless steel 
Stainless steel 
FRP polyurethan tilled 
FRP 

Included 

Included for 1 year oper~tion 

Included 

N.O. !!! 

5 

50.000 (Ex.works Madras) 

Purchase to be made from ENKEM accordinq to their final off er 
No. 380/93, of 15/03/93, since they are the only bidder who has 
offered this particular item! ' 

- . ' 
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Iteas 4 
5, 6, 9, 
10, 11 

SLUDGE DEWATERIHG SY~TEK 

Bidders: 

Power 
consumpt. 
PE 
consu:ipt. 

.. 
SLUDGE 
PUMPS 

Type: 
Capacity: 

Spares: 

No.o~ 

pieces: 

Price,USD: 

5 ' ' DECAllTER SOLID 
BOWL CENTRIFUGE 

Type: 
Capacity: 

Nos.: 

Spares: 

Price,USD: 

PEHNVALT 

11.8. 

2 g/kgDS 

11.0.!!! 

11.0.!!! 

PM 30000 
500 kqDS/h 

10 m3/h 

lset 

11.0.!! 

62.680 

TEH • pqliJEl\T HIORO d d 

ENJtEK/BUMBOLT 

50 Wh/kqDS 

2 q/kgDS 

Helical/screw 
10 m3/h 

5 HP 
960 rpm 
included for 
1 year 

2 

14.000 

Co-current 
500 kgDS/h 

10 m3/h 

1 set 

included for 
1 year 

80.000 

continued! 

. . "' 
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Bidders: 

t,10,11 
PE UllIT 

TanJc: 
Agitator: 
Static mixer: 
Metering pumps: 

Spares: 

Price,USD: 

Transport: 

Commissioning 
' start-up: 

Delivery: 

TOTAL 
PRICE,USD: 

RECOMMEHDATIOH: 

33 

PElOIVALT 

4.000 1 
3 HP, 120 rpm 

1 no 
100-1000 l/h, 
3 HP, 2 kg/cm2 

H.O.!!! 

10.510 

H.O. ! 

H.O. ! 

9 months 

73.190 

TE+t • PROJEKT HIORO d d 

ENt:EM/BUMBOLT 

1000 l,HDPE 
slow speed 
1 no 
2 no N.S. 

includE-d for 
1 year 
10.000 

included 

included 

8 months 

104.000 

Th• purchase of the Iteas 4,5,6,9,10,11 should be made fro• £NJ(EM 
according to their final offer Ho. EHK/308/93 of 15/03/93, since 
they have offered all the items requested, toqether with spare 
parts and accessories as well as with installation and 
commissioning. 

• ; • 'l 
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B. Reco .. endation to UHIDO 

We believe that there are no significant technical obstacles tor 
the Ranipet project to be successfully implemented by TALCO (in 
cooperation with ENKEM) and assisted by UNIDO. 
Financial problems presented :~r higher risks, since although 
there is a general desire to upgrade the system in the way 
recommended, there was concern that tanners may not be able to 
accept the resulting increase of investaent and running costs. 
Durinq the Jrd Mission, it has been suggested that TALCO aho.. .. d 
prepare basic designs and cost estimations (total investment and 
running) based on the above mentioned recommendations and present 
them to tanners. 
During the 4th Mission, the Project Team was infonaed that 
~anners agree with the above mentioned recommendations and that 
UNIDO is kindly reques::ed to purchase a part or all of the 

~ equipment in the following order of priority: 

• 

Item Hos 

x 1 

lb 5 

4,5, lset 
6,9, 
10,11 

la 5 

EQUIPMENT SUPP.LIER/ 
Offer lfo. 

Self cleaning rotary screen ITALPROGETI'I 
with screw compactor for Ref .offers: 
solids and spare parts. 96/93,05/03/93 

199,29/04/93 

Floating aerators for the 
aerated part of the lagoon, ENKEM 
with all the wiring ENK/JS0/93 
and control panels as well 15/03/93 
as spare parts and accessories. 

Sludge dewatering centrifuge 
together with sludge feeding 
pumps, PE preparation and 
dosage system, as well as 
spare parts. 

EN KEM 
ENK/380/93 
15/03/93 

Ejectors for equalization ENKEM 
tank, with all the wiring ENK/380/93 
and control panels as well 15/03/93 
as spare parts and accessories. 

TOTAL PRICE 

PRICE(USD) 

29.760 

50.000 

60.000 

243.760 

.: . :. . ' 
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TRANSPORT: 1 con~ainer Italy-Madras * 4.000 
(the rest is included in the ENKEM price) 

COMMISSIONING & START UP (5 m/days for screen): 
Fees 5 x 400 $/day 2.~oo 
Lodging 5 x 100 $/day 500 
Travel 2.000 
NOTE: EllIEK costs for 15 days included iD purchase price 

TRIALS IN THE DESIGNED CONDITIONS (15 man/days): 
EllltEK costs included in purchase price 

DISCOUNT : Already taken into account 

TOTAL (Additional Costs) a.soo 

GRAHi> TOTAL 252.260 

DELIVERY: 120 DAYS FROM UlfIDO ORDER ! 

, . ; . '· 
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l. PRESIDENCY KID LEATHER 

The plans to implement the ETP in accordance w l th the 
recollllllendations made in the "Progress Report" were made durinq 
the 2nd ' 3rd Field Missions. The CTA (with the help of ENKEM) 
have presented the PKL manaqement with the plans and costs 
necessary to upgrade the ETP and they have ac;reeaed to 
participate in the project. 
UNIDO has placed (after the 3rd Field Mission) an orde -~ •Micro 
Controls Madras" for th~ monitoring equipment specified 
earlier. 
The PKL accepted the plans durinq the 4th Field Mission, siqned 
the contract with ENKEM and reconstruction of the ETP nas been 
aqreed to upor. the followinq principles: 

1. RESPONSIBILITIES OF ENKEM: 

1.1. System of coarse and finer manually cleaned screens 
with platforms for waste evacuation and drainage. 

Approx.:Rps 25.000 
1.2. Rearranqement of the existing inlet to the pri~ary 

settling tank (from the collection well) enabling flow 
measurement and adjustment. 

Approx.:Rps 20.000 
1.3. Supply and installation of 500 1-coagulator/flocculator 

on the bridqe above the primary settling tank. 
Approx.:Rps 50.000 

1.4. Supply and installation of PE pr~paration dosage 
system, consisting of: 500 !-preparation tank with 
agitator, 500 !-dosing tank and dosing pump. 

Approx.:Rps 100.000 
1. 5. Improvement of the existing inlets into both settling 

tanks. 
Approx.:Rps 15.000 

1.6. Supply of one portable DO-meter for outdoor measuring . 
Approx.:Rps 50.000 

1.7. Construction of an additional 100 m2 of drying beds and 
reconstruction of the existing surplus tanks into the 
serial polishing tanks. The existing tanks should be 
cleaned of sludge and debris by PKL! 

Approx.:Rps 45.000 
1. 8. Construction of a floor and shed above the chemical 

dosage equipment and an instrumentation panel. 
Approx.:Rps 45.000 

TOTAL INVESTMENT EXPECTED FROM PKL: Rps 350.000 

2. RESPONSIBILITY OF "MICRO CONTROLS" 

2.1. One pH-meter should be installed into the central 
cylinder of the primary sett ling tank (approach from 
the bridge). 

2.2. The ot~er end-control pH-meter should be i.nstalled in 

.: - : . \. 
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the treated effluent polishing pond. 

2. 3. The flow meter should be installed on the inlet into 
the primary settling tank, after the by-pass. 

2.4. The back-washing of the dryin~ b~ds from the collection 
well should be prevented by adjusting switch levels of 
the p•tmps. The planned additional drying beds should be 
placed at a higher level. 

NOTE:The Process Diagram and General Lay-out of the ETP 
system are presented in Drawings 4 and s. 

After visiting the PKL it is obvious that their staff (at 
present) are unable to run the plant properly. The Project Team 
thus strongly recommends TNPCB to take better control of the ETP 
and especially with the help of CLRI and consultants (ENKEM) to 
fully inform the PKL management about all the technical and 
economical problems connected with effluent treatment. If such a 
plant is not constantly operated (24 h per a day) and regularly 
maintained, practically no effect can be expected and all costs 
involved are wasted. 
PKL should be aware that it is necessary to ensure: 

- operation even during power failure (generator), 
- regular chemical dosage, 
- trained staff. 

Furthermore, we are of the opinion that TNPCP should study the 
problem of final effluent disposal (or reuse) and reclamation of 
the land presently filled with discharged effluent and prepare 
technical recommendations for solving these problems. 
The ETP upgrading could be impleme~ted as follows: 

110 • ACTIVITY EXECUTO!t COMPLETION 

l Basic designs of the ETP ENKEM Oct. '93 
upgrading, and cost estimations. 

2 ETP commissioning & start-up and 
preparatio~ of the Operation 
Manuals EN KEM/ Jan. '94 

MICRO CONTR. 

3 UNIOQ, inspection UNID0/5-I Jan. '94 

4 Trials ENKEM/MC Jan./March'94 
UNI DO/ SC-I April/May '94 

5 Submi,ssion of the final Operation 
Manua,ls Subcontr.I June 1 94 

.· =·" 
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4. MEERA BUSSAIN 

During the 4th field mission the recommendation was finalized to 
implement the effluent treatment system cons1s~ing of: 

manually cleaned screen, 
equalizing tank / 2 outdoor and one indoor existing 
tanks to be reconstructed into a · -xJle one (80 ml), 
mixed •ith one submerged ejector, 
pumps for equalization will have .~~ake directly from 
the equalization tank, 
two containers for manual prepara~ ion and dosage of 
chemicals, installed in the pumpinq station. 
static settling tank, 
existing sludge drying beds {2 x l~ x 10 m2), 
anaerobic lagoon (500 - 600 ml, detention:6-10 days), 
aerated, degasifying tank (50 ml), 
naturally aerated oxidation ponds \ 4 x 262 = 1050 ml, 
detention time to be approx. 17 days). 

The ponds will be periodically (alterna~ely) cleaned after 
leaving the sludge to dry up naturally. To ~ten sludge drying, 
supernatant will be decanted by a transportable diesel pump. 
In the future, it would be possible to increa~ the volume of the 
ponds, since there is enough land available \jJOO m2). 
The Process Diagram and General Lay-out of the system as well as 
arrangement of the oxidation ponds are presented in Drawings 6, 7 
and 8. 

After the 3rd field mission the SC-I had recommended that ENKEM 
should be selected to implement all the civil-, mechanical- and 
electrical works, since they were the most competitive bidder for 
electro-mechanical works (UNIDO purchase) and have already made 
an acceptable estimation and offer for civil works (300.000 Rps) . 
Purchase according to the following table was recommended: 

" : .. ' 
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It- Hos EQUIPMENT SUPPI.IER PRICE (USD) 

1 1 Coarse manually cleaned screen ENKEM, Ref. 

2 1 

3 2 

4 1 

5 1 

6 2 

Ejector for equalization 
tank (3 HP) 

Non-clog, horizontal, 
centrifugal pumps 
(6 m3/h, 7 m, 1,5 HP) 

Static settling tank made of 
fibre reinforced plastic 
(Dia.= 2,5 m) 
Floating aerator for the 
equalization tank 
(3,0 HP) 

HOPE tanks with valves and 
mixers for manual operation 

7 1 Movable, diesel pump with 
suction and discharge hoses 
(20 m3/h, 5 m) 

8 lset MCC and cabling (within ETP) 
08/04/93 (Rpsl90.000) 

9 lset Piping valves and fittings 
08/04/93 (Rps 85.000) 

10 lset Spare parts listed under pt.7 
08/04/93 (Rps 51.400) 

TOTAL PRICE 

ENK/711/93 
21/04/93 700 

ENKEM 
ENK/252/93 
22/02/93 ' 
ENK/664/93 4.350 

8/04/93(Rps130.000) 
ENKEM 
ENK/252/93 2.350 
22/02/93 (Rps 70.000) 

ENK/664/93 8.700 
08/04/93 (Rps260.000) 
ENKEM 
ENK/252/93 2.000 
22/02/93 (Rps 60.000) 

ENK/711/93 
21/04/93 1.000 

ENK/664/93 1.200 
08/04/93 (Rps 35. 000) 

ENK/664/93 6.350 

ENK/664/93 2.830 

ENK/664/93 1. 700 

31.180 

1. : ~.\. 
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CALCULATION OF ADDI~IONAL COSTS 
(Based on original otters) 
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TRANSPORT (ENK/252til, 22/02/93): 

RIJDtA CRO.lTIA 

DETAILED DESIGNS (F.NK/664/93, 08/04/93): 

COMMISSIONING & STM?T UP (ENK/664/93, 08/04/93): 

TRIALS OF VARIOUS TECHNOLOGIES OVER 4 MONTHS 
(ENK/711/93, 21/04/93) 

(Rps 

(Rps 

(Rps 

135 
4.000) 

2.350 
70.000) 

2.000 
60.000) 

5.000 

DISCOUNT : 7 \ on ejector price (ENK/664/93, 08/04/93) 

GRAllD TOTAL 40.665 

During the visits ot BSO, Mr. Buljan and the CTA and later on the 
CTA and SC-I, all the financial, environmental and legal points 
were clarified. The UNIDO has placed the purchase order to ENKEM 
and MEERA HUSSAIN management has engaged them as a consultant and 
constructor of the ETP system. 
The works started on 16/09/1993, therefore the implementation can 
be expected according to the following plan: 

No. ACTIVITY EXECUTOR COMPLETION 

1 E~P detailed designs ENKEM Sept. '93 

2 UNI DO inspection UNI DO/ 
SC-I Jan.'94 

3 ETP commissioning & start-up 
and preparation of the Operation 
Manuals ENKEM .Jan.'94 

4. Trials EN KEM 
UNIDO/ S-I April/May 1 94 

5. Submission of the final Operation 
Manuals Subcontr.± 

' 
.July 1 94 



TEH • PROJEKT HIORO d d. : ! ".,~ 
i_ii\iioo 

-..,: ~ 

RIJEKA - CROA 11A -· 

ANNEXES 1. 

. REPORT ON THE 2nd FIELD MISSION 



• 

• 

• 

RECORD OF FINAL DECISIONS ON ACTIVITIES 
NECESSARY TO Pf.:OCE:.ED I l"lPLEi'lENTA TI Ctt ~ OF 

THE TWO CETPs FOR PALLAVARAM AND RANIPEl CLUSTERS 
AND TWO ETPs FUR INDIVIDUAL TANNERIES 

1. P.M. Bell1appa, Lhairman THPCB 
2. R.~. Jayaseelan. Project Officer 

Dr.S. Rajaman1, CLRI 
4. P. Subraman1, M/s ENKEN ENG. 
~- P. Brusic, TEH-PROJEKT (Subcontractor I: 
6. S. Selanec, TEH-PROJEKT (Subcon~ractor I, Team Leader) 

.:·:tf._·.r· -=-~r1alv::::i_r1g thE· ·_.::::._.t:1CC1r1~t.-:: .. lt~1:' 

,,, t::--n: i \re di o;:r_• 1=os inn<=: 1 ec.d J_n M2d r.,:.<:: 

t,.J ic.0~·11ng conclu<o,1ur;~ ~-Jer(0 m~1dP: 

1. PALLAVARAM 

1.1. CONVEYING SYSTEM 

1 ·• 1-'<C c_ppt cib l C.' ffli'.if: I 1 
t•: ... t-·1 ii::. re. i:.1 1~.~r t_ 

r-·1_1m;::·1r-:•1 
Fe::: 

1 )fj 19" 1·~92) 

TOTAL 
f.:s 

,;-;.nd 
the 

i :::'1- ___ v ~· ·_- ·, , , r ,_. .. !!•·:1.!_r_·,i __________ . ______________ _ 

. - .' • :! I \ .... . ~· l lt:..::::.·4. -;;''•_)-:-. 
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· 1'r:·ur-u-, \·J.::O.s disqu.=-.lified ec<rlier because t-.1s of;.,;;- 1-i,o,s 
i:L• 1. CL•n1r:·lete: r.;,..:= offered Le·; ~deq•_•2tc ;-.1.1:.r-,r. 
clc-r·i.·f1c~t1ori ~bc1ut tr.~t sh•J:_~liJ t.~-: t-P-qu1r-e.-J fr•:.,;. h1rr._ 
a: 1-iell .as additionc=d demands~a= fellow:: .• st1nuld be 
p ~ ·~·~c-d to a 1 l thE· bidder=:: 

1 ~· ·~creen= ''fi?r1r_1-=··l ]·: . ./ cle2ned .. 
"'t-,1_;1.:ld be pr-i:,-.·ided. 

r _! ~·E .JJ.dfl1E:·tE:t~=:: =t-iC•Uld be: 

- grc<VJ. t·, 
pressure: 

~I Alternative 11 to be selected 
~cr_~ptable. 

4) The pump: should have: 

contra bloc~ svstem 
prevention of reverse rotation 

1 :-.1) rrsrn 
~.(l n1rr1 

). f 

- automatic coupling (without sump entering) 
- SS impeller 
- CI :::c=.sir.g. ctbr.:.sion c=.nd corrc•::-1c.1-. p1c0 te.::::teci 

control pc-.ne i \•Jl. th indica t!.on l .:.mps 2.nd recc.•r der 
of i-1ork ing hours for each .i ten •• 
HL.. .~,. LL a•_rtomatic switching 

- mechanical ~e~J in oil chamber 

technical i,. st.ou 1 d be 

Tt1lj chif£·rence:: bet1·1een the inve!:'tment co:::t= 
the Subcontractor I llEHJ and those est~mated 

E·stimat.Ed t-./ 
1or:a1 l y ( w J. th 

t hf,· c f Cr l 1 D\.'J.l n g : 

TEH c-. .. lculr.o.t!::-d ~·:itt1: 

i1:! l 2~·-•)4l m of nE-twork ( lc•cal f;oc:~·~r to;,. or.ly ::;:;:1 .:'c:.,' "' 
om1tt.1ng 2(1t.).) :ri ui d1schc:o.r91no r:1-,,,.r-.1H,.) 
":F·•:c,r.d .. r·1 r1r·l.,.Jc»r! ! • 

s~ pumps iluc~11~· only 35 impellors). 
·:crf»('f.';'· Mf1d !lL.•vJ il1f":•i::urPn11:::'r.'_ :c,+ c.;.;.,rh 1••.n:r·~r.q ~.t,dicor,. 
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1. ~. CETF' 

CETI-' t.~. E 

m<<terial of 

! 4,._,<' m= r:·f t.t-:"3-f: f•_•rther ;:, ·r·-?r-,·~' .-.:-. 

-=- lt;dge drving ~.P p:-_.==~ ibl e. 

T i-t~ '-' se CJ i .~;-, ·.= .. i:.·~ i · 1.:.1b l.·= e 1- f l ,_t~n l: tr ea t:r1e111_ -=:: T €· r· ~-. :_=.:j ter~:-1 

def ir.1 tel v abandc·ned •.::···;~·n 2s .:;; t emporc.ry rF<:'r-:-;::.rc. ~= '! .c:.c J 11 t •• 
so the ne"'' CETF lay out_ h.::1<:: been prepared. ini:roducinq 
~erotic Liological treatment ~s onlv method • 

3! Th~ dimensions or the aerobic t~nls had been c2ic 1·i~ted. 2nd 
three basic altErr,c;ti·.·E.·s offErE'd to the bidder-;:: 

4) 

speed surface aerators. 
b) two tan~= 40 15 4 m Sl>H>. 

diffusers. 

aer a tee ~·n t t-: •· .. 
air 

The tanks shoLtld be able t.'J 01perate parallel or 1n ::.er1~-=:. 

lhe Lo1dders c;;.n offer •u,11t•.:u1c:.t1c•n of thE- i'-£"'t<.t1c•r, oo·,;tem:-: 
recommended. 

T ti~ :,.econdar / 
'?·. c.•r:u2ted) fr<AT; si.r19l~. •::.ommon pump:.r.:; 

:=.tron9 concern L·:a:c:: .·e1ced .;:,bout s]ur1ge de.,:.=.tr:-rJ.110. :=1ncp nc• 
space for 
l•i•~ t•e:-er1 
s !-cr:ou Id be 
i"PI' l Cid~) • 

thi::- ;,l1_1C:.:ir:· .jr·;1nq beds £·::pans1on i•,; 2·;,:.i :,;ble. It. 
LDr1r.ILH1F·d tt.,:.+ ,_:.·~·r1ll'c:'ll;· llfJC• l·~ll f1Jt~··r f.·r~~""f"-C 

rieces':'.<:<r ,.. tc. c•:;Pt iul l needs (e=-pe•~t-~11, lrc r.,=.1r1 

a F: r ;,, t l 1.:.ir , ; cTc J. , : 1 r·c '} 

-·, f-·r1~-.r1t;· l1c_,t_ ut ·~·'l"lp1rcc·r.t 1._, 1.,,-, rJ•-•~ch.:.sr:-r1 r_,._. llN!f>f"J h.:.c::: h1·r_.,-, 

r·1·cc0nomend(:·d ""~' fol J 01--1~.: 

1 J •.:· r! Cl "- r1 1r1e t t , , 11 , i c -.• i 
bn it, l J I+ 1 I Hee J c_•d ircq; nrr<::" 

r ( . J • ("} F-·r t r (' l ·, I I • iir r·r· .. ·r-,_·,t •.<.':' ·!(•: 
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ct Ai=,r c- t.1on -· .-_ ~ ... f_ : 'C1pi_ t ti~I IH1 t .-. ~ . . . 

financi~ll:: i ,_ l t_._~r r .. r .~--:c...:. 

:_j! .411 the Indjan bidder:: he.·.:::· 1:·Pt:r1 lr.io!'1!1C·!l 11r1 1·1r1lir11J) --•~·C•t.1 

,:• l l the •.:hanges rr:::-commer:1E•.; .:, _,; "''=' l l :---= ._.t.r .. ,_.1_ <::••mE .::-.Jd' t , •_·:, • : 

de-me.rid:: ::pecified dL•r1ng 1.f.(" dJ~··•.1:o~H··1·1~ .c<ncl p ... ·r.Ju-=it1:-·r· c·f 
t::echnir:;:.l p,:.rt •.:•f thEl:'" .-,flF·r<: :,:-,r; co~:;,_· .. ~ t_f) C<:f11pii::-+_,_;o u-,,,,1r· 

'-i ) 

offer" accorciingi ;,{ ihF ~~c·:11meor: 1i1r•p+1no 1Dec.1;:.-:itt1.1·..,,c;.::-·1 
tt.e-.,,· hc.·;e beer1 infor1r1::-ci ,,,t."=··-•'- t:_t,r_- t•.:.iiow1n•J r.•rc:•cL-•j•_;tP 

plc.nned: 

- Successful bidder will ~e ~elected 

1Qq2 and named Main Contr~r:tor • 
c11_1r J ng 

T.-K· 1·1ee~-s 2fter the noniJ:··2tic•n i_!'-1e i•Lrt1r-. Lontrc.cteor '=~·c·•.•icl 
send to IJNIDO-V1enna. <:-. 1;.st ·-:if eq1_11pml'o.nt. 1-Jt-iich is :y.:·11·1'..J t_o 
be u::ed (.-1ith the aJ tE-L!:r.Jic<I ct1«r'1cl.t-r1<;::t1~=: 1.l' t.F 

confirrr.ed by the Subcor:t:.r~·:to.:or· I. 

- The Subcontractor "'l l 1 UM I DO t C• 

tendering proci:=.c.:c: frir- r·'j••3fjl"ot"'·nt ~.,-:r_r:mf!,.,,.nri.-.rl. r.-nrl 

i..t.e teLl'"1n.l.c.al detc<.il~ at•c•ul t:"lft•11•1"'=''ii '"'"' -:,oc1
11 """ 

(by UNIDOl to tt-ie Main C,or;t_r.:.r:.tc·r-. 

i~r:.:--11:-c 
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::E} t--r i. ..,, _ _, 
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F:ANIPET 

c·~r·.:~<::~ C•T tr.e CE:_TF· erect1c.r1 I•«= L·<·er, ,!:~~" 

·_:,,. f.·,iio1-ll.ng deci:ions made: 

.-• l_ t ~ IL~ l _l f-- j ' i • ; ,-

-~ ' 

.. \ 

t•·.·-·pc.ss c·f tt1r:- c-:-i:•t:-rL··~,·c ·-::··,:1; 1
__:. t-·· ... 

siudge evc-c1_1e>tic•r, tr·or-:. t_r,,::. ; .~·.J·J•_.;, ~·= ~·le1 i ·-
1"1r.1c-!Jr1e 

t_i::: enable: 
c-~1.:.t•le (:o.f 
c.c•ns .1..sting 
•,..cul tc-ti·-'e 

neces~ary) in,.erted E.--f:'!t1!:=!·:: t•·~'"'ti~.cr.l f•t'•t:t-·: 

ot a hig~. iG;":<.11-,?.j .: .. ~~r,_:·i._,.·_ 1.~:~.! itJll·-·'-"''~·'j •. 

polishing 12goon. 

i::-~·-· :- l iz'"'tic:-1. tc.n• cu•·= t.r:...•~. t.•:=S 
·retention lime: 1::. h). bL1t wt • .:-t ...!. 1: .. ,· .. 

power planed l.S too low 14 W·~~·. 

introduce mixing by eJectors er 
~dequate capacity (30 w/m 3 ) • 

: l_ 

:oC .. _--_ 

r· e•.: omn1ended t_ r:_. 

.;.er·c.tors C·~ tt1Ec-

....t the outlet from the an,::..E.·r-c•t•.1.C ;i.·::i·.,_::·:. ,_ ,·;11;_o.:<r-turt.<.<. 
pre-aeratior. and sulfide str ip.ing :=!:c•.• i •j t .. -. providt-r:! 
.:.ppro,: •• 1(1( 11) m3 ), aerc.ted by r.1gt1 ·::r-"""'d ;,:_.~t:l!r!:) i:<t'l'cd.c·r :.: 

""appro:-:.4•) U.•j). The aer.:-tors i:•l.:-<r.:-1i:~" '(•!"" ('-;•.•,-·lJ:-c-t_1c·:-1 c•.••:~~! 

be used 1 

Sll•dge hopper lstatic tt'11c~er1P: · 
buffer in front of th~ sludgE centr 
;~r·pro:-:. d1mer·.~1c•rr5: 

Wide·l0ngth~ 2 ~ 8 m 
Side d~pth m 
E'c.i:tor:r 1.n<:lira+_ion: 4•) 
Total depth: 4.3 m 

.-_. 1•ll 

f-r1or.ity list of equipment t'.:< be~ c--•_!'·-'• ,_,,;_! ;., ! 1t·dL>U t:-··~- 1 .... -1. 

r~commended ~s follows: 

a1 Sludge bowl dec~~t~r , __ ._·:1 t - .;. ~ :1 _-:·-·· t l_1yf·t tir·r ~A!J : : 

C ( •r I t ~ C t €·_' '. t l ~ }l .-• j 
f '='"-..j l="-•IT1p~ and ~o l :·~ l c.r:: : r r::.·: . ' •-· 
~-y~:lt-·rl:. (SubcunlraLtOr i1c1·­

pr-c1duCPl"'S arrd def lned ~·J t t: 11 t_I-, ... ,;, I ""I ITr'-o 1:;,i '.il f•-r 1 l1•j • 

... -::1 u1r_1 for tlrP r ec..~·L·r·1~:E ·,;1 .• r.·'.1 I'" -;._ .! t I 1 f°.4 w ,1 

t• :• E J r:-r.:. t_rJ~S or ~·Jr f .=:tr~~~ -,~, ,,. .. : r. •• ;e.:..i_,; ..... nfi i r1q (J l I : I f. I ~ 

<•rrt.1•!.-.hlr· c·fff:r) fc•r ·~·L ''i'"1 .· 1 •'•f1 , ... ,,: .!1 'I 

~r1rl <:1(;'r..:.t.11::,r-, '1 .insl.e-; .. ·1 t.J-: i_r-, :. • •r r ,_,, 

• I '· t ,·· _1' I j (~ 1 rot i I 
•II i•l'·r C.• t •_•t c-, r•• 1r·1. hj.s.F.•d, 1·:ir IC 

r.1 1.I t r•i:.:<',fo· d~sr. r l. bed und~r- . ' 

vu 11 ,:.~·s1~·t •_1:i 0 i·• I . ~ I , ,.. I I ,•t'• I I r ;( ll ... I I ·1, 

i:.·r ,_,,._,~ ... "s. f1Jr •:-r11.11 r•mPn t recorrr1r: .. ~·r,.~, ·i. • : 1 '1 i.-; I l l ._-, 'i1d : I i ,r 

;_,·c l1t1lf r<J c.11..·f.n~ \<-. rd•<ot•+ f-·qt•J ~.fJ1•::.! 

Ufllr:•IJ) to thr-:- M"'1r1 1:r:intr~ctor rFNH-11· 

.. : ' ( 

' I .. ~ ' 

' 
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F'F:ES I DENCY U D 

Mnr11 t.:_•t irao c-quipmenl should 
PEFOP1 - TCH. No~.1992. 

.. 

·; !!-,p 1r·1l::fr11r:9 i:.•rovisior1s should be lll•pl.;:-.-.. i:-c:.'·_.1 ;.:--. .- .• ; 

- Modification of 2 nos. 
f1Jterc:. 

e:-: is t1n•.:: 

Ir.crease in ar-ea of sludge dry1n9 t"·t.d:::. 

intc1 

Tr-r-.lq,:.tion of th•:,, :-rearby fi.el-::i·=: : .• -.. ~ ~.::-:::• q·,,;_i •:f ':i.-­
effect on vario~s crops. 

::.r- .• ~d fur chemical storage and dc.s:.-·~·=--· 

if f-'-n2.ncially possible UNIDO should ~'-'Pf,}. f:"C.·i·.·elE-ct~-c.-1·+.;o­

preparat1on tank and dosing pump • 

4. MEERA HUSSAIN 

~·Jnce additionally rr.c:•re stringent e~tiuE·nt stdnd~rd~ .=-:-cJ 

':le:-m;:.r:ded bera•_1se of the nearby water suppl~- :one~ the ne•-, 
effluent treatment process diagram ha:: beer. produced i = e€:· 

enclosure) consisting of the following: 

c« l:.o-.:l.~-ting ta.nks to be f"E·CCort:=.tructEd 111 t:'-·::j•.·-'=';l::atlC•o• '-"'•'; 

(6;:1 m3 ) ~ mi:-:ed ~..iith 3 HP submergEd ;:_:.J'?C'·~·t·. 

r:.• ::'·-6 m3 ;t-, '?Quali::ation pumps 1=-l,o,cr--n lf• the e .:;_--=t_;! .. l 

static1r •• 
r' HDF'E static settlir1g lank: dia.2,'.::-· :;,; =.lLh~ dt-r-•tt1 .i.· ... ,; 

bottom slope 45-60~. 
c1 Anaerobic lagoon: 230 m2 , 3 m SW~. 
;· * 1 

i l 

~~gasify:i.ng unit: 
surfc.ce aerator. 
L!::1dation pond: 6(1;) m2

, 1 m S~JD. 

Separation of soaking l.iquors. and -:::clc.r £=··.apordt~L·n ~"' 

the existing pans. 
; I .I f:-.entuc.lly simple 111111?, alum c.r1cJ ~·L•i.L·l•-·:. 1 rO]/lt- r!;__-;-,;.o_;t· 

c~n be introduced. 

1oltt1r•uyt1 rc::-quired st::.ndc<t--Lt;c_ prob.:.bly ~·J'.:.1_1)() r·,.~,-: ht~ 

tt.•-:e ~!!'"OJect_ team 1S Cot the opini•:Or: u-.~.t U-tf°! 

,,_.c_c:_.11rd:-ndecJ "'ould imr•ro·.1e e;:istH•l:l ~.lt'-'i'<tion 

t.•-··~:hr-.;c-:.lly "'.nd eronor;,11~:~111 accP.ptahlr: !«:•~i. 

rt·:-tr ti(· ,·i 

~~.·~~ hr··1L• 

·.) j 1. -'~- strongly recomrrapnded to UM1f·1-1 tc• .-.-::~1st ir: t:::_· 

p11rchcse of the eq1.1i.pment specified. moreu-.er- sl.nce ""Ji :-.1 

! '- '"'' bf.· lc-.ce<J JI ~·tn'ch.:<':'~·r.1 for- r.-.:•nsora-·t.J1_. r•I ''"'• 

f·1 -.•rl ,.- .. - • 
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RECOF:D OF F!NAL DECISIONS ON ACTIVITIES 
NECESSAF"r" TO PF:OCEED IMPLEMENTATION OF 

THE HJO CETPs FOF: PALLAVARAM AND RANIPET CLUSTERS 
AND TWO ETPs FOF: INDIVIDUAL TANNERIES 

PROJECT TEAM: 

!. P.M. Belliappa, Chairman TNPCB 
R.K. Jayaseelan. Project Officer TNPCB 

~- Dr.S. Rajamani. CLRI 
4. Dr.Z.Kotasek, CTA UNIDO 
4. S. Selanec, TEH-PROJEKT (UNIDO Subcontractor I, Team Leader) 

After analyzing progress 
R~r.ipet, as w:;,l l -·= :;.f+-_er 
and at the loc~lions of 

of the proJects in Pallavaram and 
extensive discussions lead in Madras 

the ProJect (13-19, April 1992) the 
f~llowing conc!u~t8ns ~9re made by the Project Team and other 
participants l1st~d below: 

1. PALLAVARAM 

1.1. CONVEYING SYSTEM 

Farticipants: 

M.S.PANDIAN, EMSONS ENTERPRISES member tannery 
- Director PTIETC 

Mr.EKAMBARAM, TANWELL LEATHERS member tannery 
- Director PTIETC 

M.SETHURAHAN, COIMBATORE CHROME TANNING Co. member tannery 
- Director PTIETC 

M.D.S. MANIE. KAMESWARI E~TERPRISES (in charge of supply of 
HOPE pipes) 

i 1 ! :c,ns "Ldr:r- H•'J 111• f .tr1anc icll pu:: .l t ion c·f tt1E· FT I ETC e<nd le· 
~0mplete the wor~s in time. with a due consideration on 
IE•g.::<l i~s11es re<iscd on the offer~ h-,· the h1ddPrs. the PTTETC 
d<:!c 1.d•.?rJ tr:: 

'·! t•ric11.-r1«iEc- the im~d1?n1E·ntat1on 1t~c~Jf. "nth <:< 
1.,;-chrol'>:d c-ssist;:.nce c:,f ,the 7 enqineers deputed to 
1. ~''" f'·~- C• JC?C t bv tt·ae Tr·lF'CB,. 

tn ~.:-11rJ<HJf": Indian Jnst.1tute for fect--.nology (IIT>­
i1,1r!r.;:.~ to prepare cJt=,tc.1,Jec1 designs in <1cr:ord,,-,nce 
with EN~EM basic design and suggest"Lons m~de hy 
q,~-· :.11r..c-ont.rc:•c:tor J. 

I~- _I ~.·n9~1.:1~ ~ AME:3Hl>J{:,F I F.JJ fE 1F:F'r' I SF:~ 
;·H•P~ fc•r qr<:"·-it,· l.or1c-:.-' l!ayH1q 
I : U ,,,. FT IF:: rr~ t I_ s~-. I t 1 • fl~c 1. ""°'' rm 
prp~·~.urP l'J r-•Pl ir1E·S l'Jl') I !Jr:• 
c.r:c.ord 1ng ti:i t lie d~~s l'_ll• .' 

i 11qc<t;1e ~ 1 SHOF• 111.:.rnif c·r l'ur1.:•r t (> 

11r:-1r·, •_Jrj•.J <,1.1!.•mPr-•.:.rbl~:., 'pump·" 

tr. 
... JI 1 ] 

s• .. 1pp l / 1-ff>F·t=­
hr-· per f r•r n1£·d 

cir• I.hr:- 1· /r••:~ 1,·f 
fTli•<IP Jl1 7 fl<-<y<;:, 

<:••pr· l ··• T1F·C ~·~.:., r .• 
,~rnr.1 ,_.,:r..r;.••;:1r::.fJr l (·. 1

•;. 
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l 1-..: i. " i 
... 
l _ .. ·- • :1 _ .. , :d f_I .:~, ... I I... -- ! ,-::I L-' l: l t_,e performed by 

" ! , .. ~ ~ · i T ~ i : 
,-.... ·~ll :i16"- .:,., ....... ·.:.~·~r·. :-4!_•··;•1;· r•. 1 f:{_J c1-.,:ii ~·:orif:: 1.-Jill be 

imp l .c-.r:•· : . 1.: ..: t: he f .. ! !. ~-: : ' · ts<:: l !' • 

-_ ! .c·t I ! l ~ J I : r_ J I ,- :-
T ~ • J i 1_)~; . : 1 •...: ·• i0 1_'"'' l pd ueo; l ans: 

.;:.\ Arr-,0:.no..:·1~1~·!· 1 .:o fc•r m2nt.•:·!l :::l'?::..ned screens .ahead of 

t-e<ct. 1·•:1:•~-·:;:Ll ~l.c.tior •• 
t,J DE-t.:-1 l=-~· j .:vc::1gr1 o~ Pl""·' T_; ic engineering ~= ~·1ell 

.,:.s 11·1c·;1: t··r .'.~:l_l c.nd L-L·ntr ~., •:oi trie :ystem. Special 
"'t. t: ,_-:.r: I· : • ,: . • I 11::,1_1 I oj 

' r · 1 i c•lrll. '' g -~ l t "~ : , · '- .:.. •• es : 

1. j. ~-f·r :<•.__;·1 lr•di v·.:.ci1_1,.} r•\.trflp statiOlt ~ 
1.:. r•; •• _. '!·: 11i:=ra-tor tor .'" ! i t:he pump stations . .::-.nd 

\_ [: fl- .• 
1.·· :: .ot!t·· r:•f the E .. l:=t _i:,·cl CJE'ltE'rator: in tanneries 

~d1~r2nt to pump st~t:ions. 

COMTPCtl HMP MON l TOR! MG 

1-~-· f..-·::"f! ·~--'r.g!e poir:t .:-•_the CETP, 
1.:::::·. i.r.,ii id .. 1.::d~ at e,_1rh 1-•ump station. 

r~:·TNF'CB ~·1i_l ""''"r1r! =.dl p~r-T.<:: •::i·:il, 
~]2;...t.ricc:.l) of ·Jt-:,;1ied designs l·.:· UMlDO till 

mechanic~- l ::..nd 
the end of May 

~-'·•·rr~·lv and lay.lnq c··; the gr-avil-· p1pPlines is already in 
progr-ess and will be completen, together- with pressure 
;::-.q•el .ines and c •. ·.· • i , c•r1<: lr-uc t.i.011 fol the pumping stat.ions, 
t 1 11 the end of .~111r_.: •<:· t · 9-:; .• 

lt:r· c.f?l of r1F-~r:--:-~-;1-, pump: (b: ~· 11c•::.,1 hC<s been orc1e1-ed for 
+.rri-:· total i<01r:i1111• 11t f;:_.c_ 3.~.·~").•)•) 1 ) -:onrJ \.'ll.11 be del11ered in"'." 
r11n1dh:-; per1ud. Jr,- 1_...;} l.=.t1rn1 l.<::. eq:oc.·ct£··d to be completed till 

th::-, Pnd Of Sr=~p 1-'=:'oi,f"·:• q3, 
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1~:. CETP 

Participants: 

5.K.AGRAVAL~ LIEM - ProJect Manager 
NARESH VERMA. LIEM General Manager (Marketing) 

l•T!l.!T't EQl_IIf-·MEf!T ·~. M~<~·lt:1GEMF.r!l f"'.'l .L l[i. 1l'fM) - tle~J Delhi~ 

r-."°s be~n sel'C,l'.'_ted ,=.s the m.::.1r1 ,_,.:.1-,t_r<:o•:tor to pr2pc.re detailed 
:i•'·~1on=. supp!·, "''H1 Jr:-::t,..J _ ... 1 i t_r-,c- nE·ce"-<::2.r :· Plectrical and 
•!1!:..·Chdnu:c:ol c,qi:1.pn:i-,nt_ .. -•. <,-_'"'I,:· ·; ~.~.:-·_,, :.JL"nc.:-d ti.: t)t- supplied b~ .. 
!_;::1I•C? •f.irit-· =-er, __ ,,.,,~ -,r,··q,1~ r·~- dc·=JnCJ :.~tE·:1:. aerat.ir•r1 
:,.=:t:.e1L .:.nd s!••·j~·~· d1::-•·:._<>_er1.r:\l "':''=-t_i::::·mJ d'= L•Jell a.s to underta~.e 
::<11 the ci-.·11 :-Jot~<:::. corr;rr11~c:c1(•n the pl='lnt c<nd operate it 
•-:;.,er the t;- i'°' l pe~ iod ( s•= .. = 1;GF:EEMEfH BETl.>JEEN "LIEM" AND 
"'FlJETC") • 

'!! • .:-·.:dread'/ cc_.;r.pJp+_f·r! p=-t-t= ot L•,::.:::ic oe=ign~ isee the list 
l:o1_~ ! m~ and Enc 1 osure'=- l ;:.nd Ai.JFEEMENT P.ETl•JEEtJ PT I ETC AND UEM 
~ .... ,.-? been pt-L"''=t-11tPti tu U:f-, Fr ·-=-~FL1-. le,:.m dur-.ir:g discussions. 
::\nd fol lot-iinq cone l•_isions and r-ecomme:-ndations ~·iere made at 

th~ ~pot: 

tuqet her Effluent 
ir. front_ ~t ~r~ r~=:pon~ibility 

Le·.·el ~\r!.' -; ._ f:~-~.c­

='r:':l ejectors. 

':.. hou I d lot.-· 

with coarse screen 
of PfIETC, who will 

~,11 the pump-=: 

:1_ ... i.-:o••id h~. '-'·==~tulle! Lon:otrucL t::quali:::ation arid 
.;.er.;;;.ti.c·n l:=:•r1~<: in~ blocf· (tJ1 s..:. .. ·e sp.::.c<?) if possible 
(<::eome ceor1::truct.1eon cc·n~trains hc:<'.IE" beE·n emphasized). 
UEM \.'iiil el~bor-"d~e ~ih£?n re•:eive technical data c-.bout 
~~ration sv~lem from UNJDO . 

,:,1 :::-;£"~·.=·r.=dc:: E·qucd.l.;1nt from C:H?rat1on tanl··s. Distance 
, I.:-,; i L•Jr>1.-·r1 : hr;• 1·1-:. J l s - •l m. 

;,', ,-.r·ri:111l-·•·1 ,,,,,.,J J L·r··t1·1F·Pn the e-quc:·! .tc.rd c..nd aeration 
, 1.:.r·,i. ,:1r·1"c<tu_.n t.::,r-.~· vnll 1-,;:.·cP sloped bottom; 3,~. m 
, d£·~··ll1 rH··.,1t tl1£• E•qui11.t.:.•ni. ~:Jc.•pir1g to 4,9 m depth 
, ,_.+ tt-.r;· di,C:.1.i:•ri~:E· .:::.:. m frT1m 1.-hE- common \.'iall. 

( :=+·f.· t--r1c. ! u:: .. u t f_· t.•. ,I • 

,. 1 • ! r l , ·ti 
'· (I 

• -·· S1m~~Jc: i111<.•r1uc<l) 1.•rt.·r•<:1r"'1tic•n .:.1r·1d dos:.:.1qe of catc-"ly~;t 
1.!·l?'1'·::,.'<i'·::! •c:l1C••.1.lrl l:•P des1qned ,;.nd implemF.:nb~d by IJE::M. 
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:: . ..; . Pn:iper- inlet -~nd o•J t l "• t 
should be designed <.>nd 

d•Jr in9 di 00 cuss ion. 

_,r-r-,_•n9!?-ments frc.m equ::;,.li::aticn 
111,rdemented b/ LIEM. as agreed 

ilFM ct.id rir•t. cdfcr- c.nJc·n.ic r··r dc·o;::<•g1=·· :=·-·~~!f_'m .=-:1d UMIDC• J.';: 

requested to do it. 

Proper 1111kage between oper~t~on of equaJization pumps~ 
flash m1.;;er -=-.nd chemic<:<l dosa.qe should toe designed and 

'.1~1pJ£"~;-f1Prit~:d ~·y UF!'l. 

p<:<.r<:<ll.:c·l 
0.:::;,r-ation t~.r1ks should be 
UEM. 

~nd sertal Gperat1on of the 
d~signed <.<.rid in.plemented by 

h:•s.siLilitiEs teo tr-2111sr•urt secondat-/ sludge to: 
aeration tanks. equal.tank. thickener~ trucks and/or 
dt-yir1g beds should be designed and im~!emented by LIEM. 

Inter-link arrangement between the operation of primary 
~Judge evacuation valves (electric motor + timer) and 
pumps should be designed and implemented by UEM • 

. 1•_·.UEM io;:: ·::=.uppl·)"iny ~ nu'.::. cf centriiuc_J<:d pumps for 
thid·ened slL1dge (Ufr!: :::.:: .. .:;.-.,. UNIDO shouid recommended 
.\·i lt1e:;· arE:- r1~ce5<::=c.r·;, ,::: .. 1,ce Ut·HDLI ~:hould s.upplv 
eccentric pumps together with belt press. 

i I.'- 1 l-lf- DOCUMENTS r~:ELE I '.JE[•: 

::<! P?I diagram (Enclosure Ll. 
i ; 
.- i 

cl :• 

f 1 

:~,.d~·c:1u}.Lc ~1r·c.dii:::-11L Jjr:t": d1<•C.Jt-, .• .-11 (E.r-;clc·=urt::: 
C0n~rdl lav-out plan (Encl~sure 3), 
!··i.c·r11ic,::,J·· houc::.e c:1rchit!:~·ctur-21I detC:11l~ 

M::<1n r:ontn~d-huilding; 2.rch.1ji:::.t_3ils and 
~lPvat1ons/sections, 

~ar Chart (Enclosure 4l, 

,.., ... 
~- ,: ~ 

\j I t.>et •.. ilr.·d Specificc-tion of \/c::tr1ouo= Componc-nt-:: 
• Fnr: losun::- ;:, ) , 
r,.i i•111111c,11.J,it._i_c•n cot ::.J.clc·-h·;·-·,.:Jclt:· _1•r1~:tr1..1ct.ior1 icu111mor: i.-1.:.ll) 
.:.f ,,.q1_r. ;:;nd '"4P"·2t:1on ·t:;..nf<:, ([nr lo<::••r"" 6) •• 

!. Wti 1 :' 

ri • · + .::• i l ·c: •.n l I 
<- l l l l .l ,, 

t;r:.· :=,r:-nd 

1 he pr1 ·L. t:.,< .. ·_­

to UNIDO t1ll 
rd r·qu l :•n1en t 

the i::-nd of M211 
IA' re h.=ts£:-, 

·r;.. 

J ,, t 11.::· UNIDO is P~p~ct~d to decide about the1r 

I' fl' t. ''· J p.:o• L'"1f1 
l I !i ! t. ~· i l I ! l • 

,; •. nd 

f :r:,ol_r .. f·rJ .. 1 rd C:c:L•!H·d 

<·l•·· tr1<~'·l ··r1r1in1C·PrJ.r1~1) 111111 

i:o 

c1 f i f' r uq u l pn1~:·:-1 l 

1_h·-·•.q11'. •,l.1,J}, rTi[·Chdr1.ll.c<l «rid 
hr, sPr1d l P UM I DO ti.-ir, w=:f:k -=. 

dr·t i•l]"' frr•rrr IJMJ l\rt ( tE·ntc1t l ·:p] '/ 

'11 l Ii .l 1 1 JI~~ . ; ·~. ) . 
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UEt-! . -... r: ! '-·. ·-= ·.~ r::- .j J_ r1 t_ ,:·t- :::: ·::: •_ t t' . __ . l i · r ,.~ f , _ _.r 
e::~·eLi.ed tc• !.•F ~ltppl !Crl t., !IHlf•i--l, :-c-
U,r:-n1 ·"'L·r_~ ... t u.e detc.il=: ne•_J:SS-~r-:. If 
c:" t-ini • t t_ h .- - •. ,- "f f pr t l l l t.. hr-· t : , d ' '1 tip r _: l 

t:.:=: .. ·~ l:it_·l:.·:: ~L·i1.t.:·rt2d or1 1·:- 1_.1-·l. 

t·!1 • ·::·L· I c:,r1c·c: ~;, .- r-r ;·,r-c1 
i_ntc-rest.ed U1•-··· ,., l ! 

7) Sinre f1~~nc1.;l scheme still i~ not full. defined a rne~~1nq 

'l•E·t~·ict~·11 -:11:-rF.-:. F'1IE1C. tt:.·r·n·:::er-1tc-c;t.l.1>, ._,f thP F_:ll_-,.,.r,•11· 
t;:.r;n~:.1~-:: c.r,r, flnTDO,~TA) 1-:::: --:;i=>t f,-,!- :'1 _.·,-.4 .-::r--: -- to pr-r:·sE·r1t th•? 
"-o[ ~-.r·1(i[' i , ... ; j t~.c r«·•r l.ll-:0~. 
,·:,t_ t·t,.--. .;,.·. n:•·;o·+ing Jt 1~ l•l!CC.·~-:.:c:<r.· tc• 1rif(-·rn1 tl:F· 1_.=:r11-,r·r"=' 

!_i-1r:-- L:: . .::~r.~ tng cc1si_s ~·.r-:d 

tc·Cit:·ii1Er •·nth «lr-•~ad, 

depr •.:-c 1.~, t_;:: r1 i co=. ts. 

'll~ t_ u·:e l 1 

e~t1m21ted 

CopiE·~ (·f thF:- financial ~cheme, cash flo••J plc.n c.nd the 
F'all.:;.-.·.:.r-_,,;, ~~.::-r-.npr·s agre1?mer1t, shall br.:. mc.iled to l_JfllDO ,:.n.j 
['TA h. t=-·r ~-.j.-_.,_ t M,-u,c;ger·. ~·Jj_th~n 7 d2.-~. 

:"'}_; UEM h;::.:: r-·r-e::f-:'nted the hc-r ch:::·r-t_ r:.f t:het~ re::pon.:01b1 l • t !E'·'= in 

compl~t.1• __ •r1 .__:ot !·Jor~·-=· 1·Jhich :::hould ser-·.P Ul·-lIL1[1 to 1=d"1r1 their 
furthr-:r -c,1_:.-l:_:1Li.es (see EnclD-=:•_ir··e 4). 

2. RANIPET 

Participants: 

Mr.F.A.S.RAMANALHAN, Managing Director, TALCO 
Mr.BALAKRISHNAN, Project Engineer, TALCO 
Mr.R.SUNDARAMANI. TALCO 
Mr.SUBRAMANI, ENKEM, Main Contractor 

The;. rr·;~·rec;,=r:i_,: .. ti·/r.·~ cd 

DECISifJt:':'.:· n: -·d•:: ''" l9!L'. 
C]F<"ll? 

,:.blP 

T t:1LL LI f li.-"1. · .. 'f2 

-· ·' ,.._.:-. l . 
r FC- (o' l v'L'll 

1.·.! :.-q-.:.· ~ i:· n r.:i 

t t '"; t 

t hF- F i l·h 11.. 
\•Jhen u-,,:' cu:, 

:·) Tl1e Ltc1 •:Of lt":f· \•l(._•I'~:? r-c·1111•1r·lt:·d Ii-=·<:; l•PPfl '.ltl•m.lti:.f·d to lt1F." 

Ut·!fl)•=1 t<:·r·~L"-J·1-,i_c.i_1_..-·•:<;o trj9•c:-t~tif~·r \'i!-_!1 :• ~J2r·1 <Jf r::or1-·pl1-?t1i:-.r-, <~.f 

1,,:. •• ~ ,... :· E r 11 j l 1 ~: l ! r L ·, 

-. , T 1"1l c: -"~' ( •. ._ ... : .. 11. -. , __ _.,, t _1 t: ___ t e.. 1 t .·_ f .,.,_ '.- _, ! . 1 1 i r 11:·:_ LL• r '", i j c J 1 ,, ti=-· 

J.n l:c:rm'' "i !_·;11 •-1r_1ri 0 : _.n;j ,--.1r ... r_lr1r>=d ,-_.n'.1H·1r:-r:·r1nq 
r1eci:~-=-~«r·.- t.-. :-L•p;•c•rl. t--qlll~·cr"-'''' 11111f,t:_1 u1lf~nd t.c• ~:t1r1pl 11 lo 
11p9re<r:!io:· f_hr, r·ttl11er.t_ txe.;:.tmPnt ":·:::~.em. F'i..<rt.1c1p;:.t1nn 1n i-he 
i 1: c I t ht c •· 1 t r:rr;·-; '•1. J. ·· ·i. • ! '·J,-."' ,, J rr-.·r.1·. «'1r i-·<::-d .1 n 

r:·!''.11' 1.:-·l•.-.·. 1- .. _.t u-.r-: !f)i_•rt_h 1t~·1r. t,,_.-~ tr, lJ• .. ~ d1c;r:1_1'.,;·._.("··d nn +:hr? 
£•;.,-: ··11 t.!i.-•! ( J l(•(f ,-.~ t \i'lj,··•' l(-1r1 I I 'f •. ~· 1 fo;~•l'11 r1t11_! 1.-llf~il ?li(J [(1,.-t'::. 

l•J ! ' ' ~ h r H ! . ( I -, I ::_ '} ( ! ll I' ! I r:· 1-- :· •· • f"-'.' r l' • 
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[ I_ lie-. s b•: .. _?n -O:• r_; r •_?,-ed 

follot•Hr1g orciE·r c•f 

4.1. Mechanic.:-1 
('·..,.r· l .lf:'I • 

• 

ti-,,. i_ L' i:·o r· ~d J. ···Cl 
pr l t:o r i t t t:- ~ : 

~- rr r i ·' . 

4.:~. Adeq•_talt:r ttf_!()t-2d.::-,q t tt-H? :1!1::1r,a· . .::it:'(.:. ... i1L·r·, ~\,..:-:tc:·111 Jli ti:(· 

eque< l i.::,,:, ti on tai-, L • 
4.3. Rotc:>r·y fir:t" ==c.r->':-l='n .:;.t the enlr 2nc£- t_c• the equ.::d.i:-.<i 1L•r, 

ta.n• • 
•1.4. Fa1-tit1c•n •.:d tt.r.:. e .. i.:::tirig <u·.c.e~-.:..r.ic 1290011 in t\-lu 

parts; or.t-:- {=::.:.of ·;olume) to be left as dnaerobir. ,::,1·,cj 

the other- i 1-'3 of volume) to be tr-c--nsformed Jr• l tit:'· 

lagoon aerated with 8 nos of 15 HP-floating aerator~. 

A meeting "'Jith tl1e F:c..nipet tanners ~·nll be organized lo-; 
TALCO to gE.·t the l r cons~nsus on the es lunated investment_ -•.nd 
running co.:::t, And •·nitten agreemer1t 1.-nll be mBilE·d to Li~ 
c.<nd UNI DO '·Jip1·1:·,.:; 1·Ji thln 20 d ~.vs. 

6) TALCO will design all the necessary processes and undert~IP 
civil works, electrical and mechanical engineering a~ weli 
as piping and cabling (in addition to UNIDO partic1pativr11 
necessary for operation. 
Immediately aft~r receiving lec.1-.r.ic.:.l details from Ut!II:·C., 

TALCO will commPnce de~igning 

UNIDO within one month period. 

-::<nd m,=. 1_ i fir1:<li::ed 

7) Adequate arrangements will be designed to enable: 

cleanirrg c_,f Lt.e lc:L_~•c•r1i:::, 

a.n<:H::>rot: .i ·~ - -:<cTc·bi c and i or O:•F!ro!-:· i_ r: - p:: l i_ <:.hi ng oper-.;::. t_ 1 ·~ ... -. • ,f 

the tr·ee:<tmPn t pr-oce'=-"=, 
secondary ~ludge recycling, 
e;-:ces.s c;::pcc•rid<<rv ~Judge t.ran::-purt to the equal i::<c·t;ron 
tc:~nL a.nd/•;r to u-,i:_; dr·yjr,q bed<:: ::•nrJ·.-:.·r i:o the mech . .,:.n1r.,.l 

de1.-Ja t E·r 1 r·.q, 
sE·para tior1 t•f pr 1.m2r / .:-i.nd ~.c::-:ondc.;r; '=- 1 udoE·!O.. 

has 
~1 1 tpr·ne'\ ti ··:e~. 
1.-iell as c-:<.lc• 
l a9c-.c•n<:: :1r1d 
.:.f.:"r«:< ted 1 agoDrr 

t' 101-1 

"t.:.c· f11clu:-t•rc· ;=<),, 
l-:. ::..lt:Jr1<:: nf -:-.>lu•1r:i~ 

r~·~lt 1 t);,;tJ.t.•!1c. t-1f fJ:,..• 

of 

d"'<'L r· J l•t l 011 

pri.::.1d•.1c ti.on 
t.r c.: •' 1· pr 

the 
nl \•;c•r I 

in an<)E 1-oL• 1 ,._ 
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3. MEERA HUSS~IN 

F'arti.:ipa:-its: 

1 ) 

-, \ .. _ ,' 

P.M.ZAKIR HUSSAIN, owner/partner 
C.M.ZAFARULLAH, Secretary S.INDIA lANNERS/DEALERS ASSOC. 
M~.SUBRAMANI, ENKEM 

The tc.nner·y 
cc,n::.tt-u::-: ti on 
add1 t1on.;:d 

mAna9e111>-·11t h;;.•.::: .. or·•~:'·;! tc· par i_ 1c 1 f:. .. --<tP 2 r . 
._-;~ th~"' F~ fF r•r r·r:·D=-r~ti. he::.r·1nq t_he ;-oc::i-_·~o 

to 1_tNiDL1 

r~·"rt_i_cip.:,;..tion h,=.s br_?f?f· '''::tJm2t_;.•1::! 

i:;:p'=' -:::>>).i)(H). l•JrittE11 .;,.qreemcnt 

~·n ttun 1 ~. days. 

Their 
~t ~ppr(J · 1.ri::.t._-1 _. 
ma i led to Ut i ! i.•r: 

(s-ee note on F-INl-iLIZATIDN Uf- lREATMENT 1ECHNOL001. 
z.rotasek, 14/04!9~) 

Mc<rHJ . .-il preparat.ior, <-rid dn=2.92 c··T 
equaii=ation tank will be designed. 

Arrangements to operate the proc~s= 
~Probic!anaerobic will b~ provided. 

Fc:·llovnr1g discus-::=ion. Fl·HEM i·ia:::. c:<.=•Lt~.-i to 
the offer already se~t to ~~ID~. 
?.dditionally definPcl <->c·r·~-=- r-.r::c~·~=-:o•t-.-- tc• 
dem.::..nds of the projeci ( thi~ C1nn,c:,,'. ~-al I 
UNIDD by Mr.Selanec). 

4. PRESIDENCY KID 

~C<tl~-fV CC:001f•lf0·1.C­

be hand-c~rr1ed lG 

Participants: 

Mr.VENKATRAMANAN, MICRO-CONTROLS 
Mr.SUBRAMANI, ENKEM (ETP design) 

.:·) t:IHD! ~·nll pn,:-r,:.r-r.:· ~-~,,t_i_m;;.ti.c•n -:<n'I ,_-,ft"r-:!r fr::ir- +-_j,,-. f"Tf· 

1 _I 

·- I 
., 

.' 

·4 I 

' ' ! 
'.1 ) 

\_1~1qt-c?.d.1r1g (t=1dd1t1.c1r1a} t.c.• thE· tli.t.:f1 1.~ :~.t 1 p~..1]y) ~~ r·rcr~1c,::·f·\.., 

E.~.r l t'='r and C::Tf-"l viou ld tr·; to 'd"-'f. '.<'jr t::·1=:-ment fJf the t.:.r1r1f-:-r· ). 
''"'ri""'c~emr:·nt to tJni'<nct-.· •1. vir 1li•--r1 ;.,_1rr-1-·111t.?n\. v11]) t·.p 11,,,_: l•:d 

i. •_J l_J (i f [) 0 lo'J 1 th _i I I 1 '.:, {j <~ / '•~ • 

f j if''. l' 7 i "ME~- f-'{r HI 1'.<·-(,Jt-1" 
r, ·1: .. : I I . - UJ "r-·1•r ··;rm: t 11: -.· ,. ID" 

CI f'o: T l)) " MTU··:U L (1tJ fHOl ~".'"" 11 

f T p l ( J •)) UtlfUU '·/ 1r.~r11·1·'-· . Mr- • ,_J • ~.:1 I 1 1 ._.,., 

{ " ,, 1·: 1 1 ) Lll"J J }II i f I ('r. j) r- . r C• l c.":' r·I 

I. I ii f r·~ 1 :·:) I.II.JI I.JU ::;ubrJ:r 1 f:. r· ,,,,. 1 1.1: J I· 1 1' ~ ' , · · r r-· ·:. :. : 
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RECORD OF FINAL DECISIONS ON ACTIVITIES 
NECESSARY TO PROCEED IMPLEMENTATION OF 

THE TWO CETPs FOR PALLAVARAM AND RANIPET CLUSTERS 
AND TWO ETPs FOR INDIVIDUAL TANNERIES 

PROJECT TEAM: 

1. R.VARADHARAJULU, Chairman TNPCB 
2. R.K. Jayaseelan, Project Ofiicer TNPCB 
3. Dr.S. Rajamani, CLRI 
4. Dr.Z.Kotasek, CTA UNIDO 
s. s. Selanec, TEH-PROJEKT <UNI DO Subcontractor I' Team Leader> 
6. M. Bosnic, TEH-PROJEKT <UNI DO Subcontractor I ' T•am Leactol"' > 

After analyzing progress of the projects for all the ETPs, as 
well as after extensive discussions lead in Madras and at th• 
locations of the Project <between Aug.29th-Sept.8th> the 
following remarks and conclusions were made by the Project Team 
and other participants listed below: 

A. PALLAVARAM 

A.1. CONVEYING SYSTEM 

1> Supply and laying of the gravity pipelines have progressed 
up to the following extend: 

No. Unit/Item E:-:cavations Conc,..·ete/Brick Equipment 

1 Pipelines 30 ~ 0 ~ 30 ~ 
2 Manholes 50 ~ 50 % (I ~ 

3 Pump stations 80 s 2~ ' 0 s 

2> Representatives of the SC-I have recommended that the 
Project Engineer should pay attention at the implementation 
of t:1e in-house treatments following the earlier 
recommendations for a set-up of screens and grit/grease 
chambers. 

3> The designs for the pumping stations made by IIT should be 
scrutinized and changed preventing the settling in front the 
screens and enabling their manual cleaning. Screens should 
be constructed from the bottom up to the ground level under 
the inclination of 45°, with a platform <inclined> for 
drainage of screenings!!! 
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A.2. CETP 

Participants: 

K.R.R. CHANDRAN, LIEM - Project Manager 
NARESH VERMA, UEM - General Manager <Marketing> 
S.C.GUPTA, H'f-TECH CONTROLS Instrumentation eng. <LIEM 
subcontractor> 
M.MUKUNDAN - Manag.eguipment desing, S&S Ind.~ Enterprises 
<LIEM subcontractor> 

O> PROGRESS REPORT ON THE WORKS 

CIVIL WORKS CS> EQUIPMENT<%> 
No. Unit Excav. PCC RCC Brick Finish. 

o. Collection well 90 0 0 0 0 0 
1. Screen 0 0 0 0 0 0 .., Grit cham • 0 0 0 0 0 0 ,. 
3. Distribution I 0 0 0 0 0 0 
4. Equalization 100 90 85 0 0 0 
5. Flash mixing 0 0 0 0 0 0 
6. Distribution II 0 0 0 0 0 0 
7. Clariflocc.s 100 100 98 0 25 ( 

8. Sludge sump I 100 100 100 ') 0 0 
9. Aeration 50 0 0 0 0 0 
10. Di str-· i but ion I II 0 0 0 0 0 0 
10.Settling tanks 100 100 98 0 25 0 
11.Sludge sump JI 0 0 0 0 0 0 
12.Thickener 100 100 98 0 25 0 
13.Drying beds 100 40 0 9~ 30 0 
14.Chem.house 100 20 20 30 0 0 
15.Main building 100 20 20 30 0 0 
16.Roads 0 0 0 0 0 0 
17.Drainage 0 0 0 0 0 0 
18. Water· supply 0 0 0 0 (J 0 

1> The design& for the effluent collecting sump together with 
coarse screen in front it made by IIT should b• scrutinized 
and changed preventing the settling in front the screens and 
enabling their manual cleaning. 

2> The following general remarks were made in addition to those 
made before during the Jth SC-I Field Mission (see the 
Record from April '93>1 
2.1. It would be advisable to construct the coarse screen,, 

.a~•bl • p•r t.s oi t.h• Qr t t. ch.-bw •• ... 11 •• V-w.h.ap• , 
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weirs in the clariflocculators and settling tanks of 
stainless steel or other corrosion resistent materials. 

2.2. LIEM should present the system for Mn-salts dosage into 
the equalization tanks. 

2.3. pH control is necessary in the 
flocculation/~istribution chamber <pos.6>. 

2.4. The pipes for chemical dosage should be laid on bridge 
<tray> above the ground constantly inclined towards the 
discharge points <to prevent scaling and settling>. 

2.5. The planned system of instrumentation presented by the 
UEM specialist can be approved as adequate for tho 
CETP. 

2.6. The clarifiers and settling tanks should be equipped 
not only with sludge scrapers but with scum skimmers 
too • 

2.7. The proposed activated sludge recirculation system will 
enable only the parallel/serial operation of the 
aeration tanks but not the 2-step full scale activated 
sludge system <with intermediate settling>. 

2.8. Since enough fresh water at the site is not available 
it has been recommended to use treated effluent for1 
a> floor washing 
b> sludge pipes flushing 
c> screen washing 
d> press belt washing 
e> preparation of Al- and lime solution/suspension 
f) chemical pipes flushing. 
The sufficient pressure of wash water will be provided 
by adequate pump but water for the positions c>-f > 
should be purified through sand filter. 
LIEM will prepare recommendation and offer for the 
necessary system and send it to PTITC till 15/09/93. 
The system could be considered as pilot for tertiary 
effluent treatment. 

2.9. THE ETP STAFF SHOULD BE PREVENTED TO ENTER UNDERGROUND 
CHAMBERS <pump stations, distribution chambers and 
similar> DURING THE NORMAL OPERATION AND MAINTENANCE 
BECAUSE OF POTENTIAL PRESENCE OF TOXIC GASES, SO ALL 
THE VALVE OPERATION SHOULD BE ENABLED FROM SURFACE. 

2.10.It was not possible to scrutinize or comment the 
proposed system without detailed drawing• and 
specifications. So, UEM has presented (07/09/93> the 
following detailed drawings: 

1) Revised hydraulic gradient line diagram, 
2> Revised P~I diagram, 
3> Non-revised piping details <7 nos.>, 
4> Non-revised cabling and earthing lay-out <2 nos.>, 
5> Final version of aeration <piping> system <7 nos>, 
6) Construction drawings for 9rit chamb•r, 
clariflocculator, secondary clarifier, thickener, 
skimmer and agitator• f8 nos.>. 



• 

3) 

• 

NOT PRESENTED: 

7> Final drawings for UNIDO equipment installation 
which should be based on the ITALPROGETTI drawings 
submitted to UEM at the beginning of the mission. All 
the drawings will be submitted directly to SC-I and 
UNIDO Vienna till 28/09/93. 
8> Final arrangements inside the MAIN BUILDING and 
CHEMICAL HOUSE together with DG ~ tr-ansforme..-· set-ups 
should be prepared in cooperation with the CTA till 
28/09/93. 
8> Details of the distribution chambers, flow 
measurement channel, roads and internal drainage. 

2.11.Discus&ing the drawings received the following remarks 
have been made: 

1> GRIT CHAMBER - it seams that the direction of the 
scraper revolution is marked wrongly. 

2> CLARIFLOCCULATORS AND SETTLING TANKS - Scum 
skimmers should be included in the constructions. 
Revolution speed of the scr-ape~s, skimmers and 
flocculator paddles should be designed in 
accordance with usual standards. 

3> THICKENER - equipment should be designed in 
accordance with usual standards <sludge combing 
rod•, water decant.in; etc.>. 

The Team ha• ••parately scrutinized detail• and drawings of 
the equipment ordered by UNIDO.The following remark• wer• 
made: 

3.1. FINE ROTARY SCREEN 

The drawings provided by ITALPROG~fT! are sufficient 
for UEM to design and implement the rQquired ••t-up1 
- platform <height dependant of the grit chamber inlet> 
- wash water supply (3/4", 3-4 bars> 
- overflow and wash water drainage back into the 

collection well. 

3.2. PE PREPARATION/DOSING UNIT 

a> Both units should be installed in such a way that 
one of them can always serve as stand-by either 
for effluent flocculation or for sludge 
dewatering. 

b> UEM should design and implement• 



1> Corrugated, easy-washable floor under and 
around the unit to prevent ground to be 
slippery from PE spilling. 

2> Fresh water supply for PE preparation, 
dilution and washings (3/4"-l", 3-4 bars>. 

3> PE dosing <valves to enable dosing pumps 
dismantling, non-return (counter-pressure o.~ 
bar> valves to protect siphoning of PE 
solution when pumps are not operating, fresh 
water supply for PE dilution ClO times, 
connection in front of •t•tic miK•r>. 

3.3. AERATION 

The alternative with removable diffusers and walkways 
across the tanks <recommended by LIEM> is accepted. 
The location and housing of blowers should be designed 
and implemented by LIEM together with necessary piping, 
valves and fittings. 
Aeration tanks SWD is 4,0 m, total depth 4,~ m. 

3.4. SLUDGE DEWATERING 

1> Thickened sludge should be transported to the 
drying beds by gravity, entering from the ETP­
fence side and distributed into each bed at 
s•v•r•l points •• Wat•r should b• drain•d at tho 
road side, separately from each bed enabling bed 
performance control. The drying bed walls should 
be rised up to min. 1 1 30 m heigth. 

2> Sludge to be mechanically dewat•r•d should b• 
drawn off by the mohno-pumps supplied by UNIDO, 
from the gravitation pipeline <mentioned above> so 
the sludge pumps ordered from UEM would not be 
necessary. The money contracted for them should be 
used for other purposes like water supply. 

3> The set-up recommended by ITALPROGETTI will be 
modified <designed> by UEM during this field 
mission in accordance with: 

- civil works already completed, 
- sludge transport mode <road•, dim•r1sion of 

vehicles etc.>. 



B. RANIPET 

Mr.BALAKRISHNAN, Project Engineer, TALCO 
Mr.R.SUNDARAMANI, TALCO 
Mr.SUBRAMANI, ENKEM, Main Contractor 

B-1. CONVEYING SYSTEM 

The Contractor has been finally selected and completion is 
expected to be March '94. 

B-2. CETP 

1) The SC-I representatives have presented the recapitulation 
of detailed calculations of additional investment and 
operation costs made for all the alternatives of biological 
process which have been discussed theoretically during the 
previous missions, as follows: 

I. A?.ternative originally designed, 

II. 1st step: Activated sludge 
2nd steps Existin; la;oon 

II I. 1st step: Anae..-·obic lagoon (30.000 m3) 
2nd step: Aerated lagoon <9.000 m"> 
3th step: Existing activated sludge 

IV. 1st steps Aera.ted lagoon (9.000 m3> 
:2nd steps Existing activated sludge 
3th step: Polishing lagoon (12.000 m" ' 

h:1 m> 

Comparison between the alternatives was based on necessary 
additional equipment and civil works as well as on the 
additional power consumption : 



ALTERNATIVE CIVIL W.~ 
EQUIPMENT 

I Additional aeration 
of aeration tank <28 kW> 

II Additional aeration of the 
aeration tank <190 kW> 

III Partition of th• lagoon. 
Aeration of 1/3 of the 
lagoon C63 kW>. 

IV Partition of the lagoon. 
Aeration of 1/3 of the 
lagoon <110 kW>. 
Additional aeration of 
the tank <78 kW>. 

It has been concluded that: 

POWER 
CkWh/y) 

136.000 

1.332.000 

442.000 

1.320.000 

The Alternatives II ~ IV are not financially feasible. 
The Alternative I although the cheapest in operation would 
not enable cleaning of the lagoon. 
Th• Alt•rnative III is recommended since it enables 
flexibility of 3-step treatment as well as seasonal cleaning 
of th• lagoons. 

2> After visiting the site it can be concluded that a great 
deal of works completed seamed to be implement•d in 
satisfactory manner. The following remarks were made: 

2.1. Coarse screen should be installed in front of the 
collecting sump. 

2.2. It should be advisable to construct the pressure inlet 
into the equalization tank abov• ground. 

2.3. Since the area for preparation/dosing of chemical is 
rather congested it would be advisable to study the 
possibility to prepare saturated solution/suspension of 
alum and lime in separate concrete tanks out of the 
building and then to transport them by pumps to the 
dosing tanks at the first floor. 

2.4 There is some possibility of saving if just a channel 
with buffers is constructed between the f la•h mixing 
chamber and primary settling tanks instead of 
flocculation chamber planned. PE dosage sy•tem can be 
add later if proved necessary. 

2.5. It is necessary to provide possibility to flush 
chemical and sludge pipelines with water. For this even 
t~••ted effluent can be u•ed. 



3> Concerning the possible UNIDO assistance it has been 
concluded to recommend supply of equipment in the following 
order of priority <as per evaluation of the offers 
recapitulated in the chapter 2.3. of the SC-I DRAFT FINAL 
REPORT, May 1993>: 

3.1. FINE SELF-CLEANING SCREEN to reduce possibility of 
settling in the equalization tank as well as to reduce 
overall ETP organic/susp.solids load. 

USC 29.760 

3.2. SLUDGE DEWATERING UNIT <with centrifuge> to reduce 
loading of drying beds and to improve dewatering even 
during rainy periods. 

use 104.ooo 

e 

3.4. FLOATING AERATORS in one third of the lagoon to improve 
fle~ibility and overall effect of the ETP. 

USC 50.000 

TOTAL ASSISTANCE REQUIRED: USC 183.760 

4> TALCO is providing the statement that it will bare all the 
additional cost~ necessary to ensure full operation of the 
above mentioned equipment <point 3> including: 

4.0. DETAILED CIVIL, MECHANICAL, AND ELECTRICAL, DESIGNS 
together with as-built drawings and operation manuals. 

4.1. CIVIL WORKS 

Platform for the fine screen. 
- Sludge hopper/thickener in front of the dewaterin; 

unit. 
Housing of the dewatering system. 

- Partition of the lagoon. 
All the necessary drainages, channels, weirs, 
piping, valves and fittings. 
Process water supply. 

- Etc. 

4.2. ELECTRICAL WORKS 

- Transformer. 
- MCC, local switch boards and instrumentation. 
- Illumination. 
- Cabling, earthing. 
- Etc. 

4.J. ALL THE OPERATION, MAINTENANCE AND DEPRECIATION COSTS 
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5. Although s~me problems like: 

1 • 

2. 

3. 

4. 

5. 

6. 

6. 

insuffici2nt detention in equalization tank, 
- lagoons cleaning, 
- non-adequate lagoon shape, 
- odor emissions, 
can be still anticipated, the Project Team is of the opinion 
that only after the trial period and fine tuning of the ETP 
would be possible to decide upon necessary fo:low-up program 
and improvements based on monitoring parameters of the ETP 
performance. 

C. MEERA HUSSAIN TANNERY 

The excavation and removal of the old sludge from the ETP 
site is already in process and would be completed in the 
time agreed enabling ENKEM to commence civil engineering 
works. 
ENKEM has presented the detailed drawings of process, 
settling tank, anaerobic lagoon, degasifying tank and 
polishing ponds. Set-up should be provided to operate it in 
anaerobic/aerobic or reversed process. 
After visiting the site and getting consent from the TNPCB, 
the Project Team is recommending ENKEM to construct system 
consisting of four simple sealed earth ponds instead of two 
concrete planned. This system should have min. 2 times more 
capacity than the two ponds planned and should operate in 
series or parallel enabling better purification effect as 
~•11 as •••i•r cleaning. Filling, internal connection and 
discharge arrangement will enable any lagoon to be isolat•d 
from the system and sludge from it to be naturally dried and 
evacuated. Pro~ess sketch has been prepar•d. 
Additionally it was agreed to break not only partition of 
the equalizing tank but the partition between it and pumping 
station increasing its capacity <ca 30%>. The equalizing 
pumps will have intake directly from the equalization and 
can be placed on the platform above it <inside the pumping 
house>. 
Chemical preparation and dosage arrangements should be 
placed within the pumping st~tion too. 
The space within the tannery building has been provided for 
small laboratory. partitions, furniture and equipment should 
be provided. 
All the co~ts necessary to design, implement and put the ETP 
in full operation have been covered by the contracts ENKEM 
has with UNIDO and MHT. 
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D. PRESIDENCY KID TANNERY 

The Project Team has visited Dr.ZACKRIA SAIT, PKL Joint 
Managing Director who required justification of the works to 
b~ contracted from PKL side. After discussion it has been 
agreed that PKL will cover the costs of approx. Rps 350.000. 
The following works together with putting the ETP in full 
operation should be covered by the above mentioned sum: 

2.1. System of coarse and finer manually cleaned screens 
with platforms for waste evacuation and draina;o. 

Appr·ox. Rps 25. 000 
2.2. Rearrangement of the existing inlet to the primary 

settling tank (from the collection well> enabling flow 
measurement and adjustment • 

Approx.:Rps 20.000 
2.3. Supply and installation of 500 1-coagulator/flocculator 

on the bridge above the primary settling tank. 
Approx.:Rps 50.000 

2.4. Supply and installation of PE preparation dosage 
system, consisting of: 500 1-preparation tank with 
agitator, 500 1-dosing tank and dosing pump. 

Approx.:Rps 100.000 
2.5. Improvement of the existing inlets into the both 

settling tanks. 
Approx.:Rps 15.000 

2.6. Supply of one portable DO-meter for out-door m••~urin;. 
Approx.:Rps 50.000 

2.7. Construction of additional 100 m2 of drying beds and 
reconstruction of the existing surplus tanks into the 
serial polishing tanks. The existing tanks should b• 
cleaned of sludge and debris by PKL~ 

Approx.:Rps 45.000 
2.8. Construction of floor and shed above chemical dosage 

equipment and instrumentation panel. 
Approx.:Rps 45.000 

TOTAL INVESTMENT EXPECTED FROM PKL: Rps 350.000 

3. Regarding installation of the monitoring equipment, 
contracted with MICRO CONTROLS the following i• requested• 

3.1. One pH-meter should be installed into the central 
cylinder of the primary settling tank <approach from 
the bridge>. 

3.2. The other, end-control pH-meter should be installed in 
treated effluent polishing pond. 

3.3. The flow meter should be installed on the inlet into 
the primary settling tank, after the by-pass. 

3.4. The back-washing of the drying beds from the collection 
well should be prevented by adjusting on/of levels of 
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4. 

NOTE: 

11 

the pumps. The planned additional drying beds should be 
placed at higher level. 

After visiting the PKL it is obvious that PKL staff <at 
present> is not able to run the plant properly. The Project 
Team thus strongly recommends TNPCB to take better control 
of the ETP and especially with o help of CLRI and 
consultants <ENKEM> to fully inform the PKL management about 
all the technical and economical problems connected with 
effluent treatment. If such a plant is not constantly 
operated <24 h per a day> and regularly maintained, 
practically no effe~t can be expected and all costs involved 
are wasted. 
PKL should be aware that it is necessary to ensure: 
- operation even during the power failure <generator>, 
- regular chemical dosage, 
- trained staff. 
Further on we are of the opinion that TNPCP should study the 
problem of final effluent disposal <or reuse) and 
reclamation of the land presently filled with discharged 
effluent and prepare technical recommendations for solving 
the problems. 

Copies of original documents and drawings collected 
during tne mission hdve been submitted to the SC-I. 

Madras, 08/09/93 

Copies submitted to: 

1> TNPCB 
2> TALCO 
3> CLRI 
4> PTIETC 
5> UEM 
6> ENKEM 

7> "MEERA HUSSAIN" 
8> "PRESIDENCY KID" 
9) " MICRO CONTROLS II 

10> UNIDO Vienna, Mr.J.BulJan 
11> UNIDO CTA, Dr.Kotasek 
12> UNIDO Subcontractor I 
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4.DESCRIPTION OF THE EQUIPMENT PURCHASED FOR 
UNI DO 

PALLAVARAM, BY 



TEH e PROJEKT HIDRO d d 
RIJEKA - l'RvATIA 

• 4.1. ROTARY SCREEN (Item 2) 
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GRIGLIATORE AUTOPULENTE MOD. KONICA (FIG. 1) 

SELF CLEANING SCREENER MOD. KONICA (FIG. 1 > 

DESCRIZIONE 

La parte principale della macchina in oggetto e un 
c1hndro ruotante costru1to con barre di profiio a sez1one 
trapezia. La conicita del prof1lo trapezia e rivolta verso 
rinterno del tamburo stesso. ivedi Fig. 5) 
II hquido da filtrare passa attraverso la superf1c1e esterna 
del tamburo e va verso rinterno. II liquido. pnma di 
essere scaricato attraversa la parte mferiore e crea una 
1mportante azione autopulente del cilindro. 
I solidi con dimens1one supenore ai 500 : 2000 micron 
vengono trasportat1 sulla superficie del c1hndro e poi 
vengono scaricati nella zona anteriore della macchrna 
Una lama mobile nmuove 1 solidi che rimangono sulla 
superficie del tamburo. 
Un s1stema di by-pass consente di far lavorare la 
macchina a portata vanabile. All"interr.o del tamburo 
hltrante e montata una rampa di ugelli ad alta press1one 
che provvedono al lavagg10 del tamburo filtrante.Gh ugelli 
possonc essere alirnentati anche con acqua d1 rete a 3 -
4 bar: II consumo d1 acqua pulita per ogn1 c1clo di 
lavaggio e di circa 150:200 litri. in media vengono fatt1 1 . 
2 cicli di lavaggio al g1orno. 
La griglia e equipagg1ata con quadro elettnco a norme 
CE.I. 

VANTAGGI 

L"utihzzo del grigliatore per la separazione de1 sohd1 1n 
sosponsione nelle acque d1 scarico industnah offre 1 
seguenti vantaggi: 
- possibilita di filtrare hqu1d1 molto carichi con luc1 hbere 

d1 filtrazione dell'ordine d1 500: 2000 micron 
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TECHNICAL DESCRIPTION 

The principal part of the screener is formed of a rotat:ng 
horizontal drum built with bars trapezoidal shaped. the 
taper of trapezo:d profile is turning over toward the 
inside of the drum (see fig. 5). The hqu1d to be !11tered, 
proceeds through the external surface of the drum and 
goes toward the inner. Liquid before to be discharged 
goes through the bottom of drum making a severe self­
cleaning action 
Solids with d1mens1ons more than microns (tab. 1) 

are transoorted over surface of the drum and after 
discharged in front of the machine. A moving blade 
removes all solids remaining over the surface of the 
drum. 
A by-pass system allows the screener to work with 
variable capacity Inside of the drum 1s mounted a bank 
of spry1ng nozzles. high pressure working. that provides to 
wash the drum. Sprying nozzles mus! be feeded 
with network water 3 ' 4 BAR too . 
Consumption of cleaned water. every washing cycle. 1s 
around 150 ; 200 litres. on an average are earned out 
one or two washing cycles per day. 
The screener 1s supplied equipped with electric board 
according to C.E I code 

ADVANTAGES 

The use of the screener Konica for the sepc:ircst1on of 
suspended solids 1n industrial waste water. gives a lot or 
benefits 
· poss1b1hty to screen very loarlfJ<J l1qu1ds with very sm;ill 

s1rn of the free passing of the hel1<:01d 500 · 2000 
rmcron 
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• riduzione dei parametri inquinanti con conseguente 
aumento del rendimento del processo di depurazione 

• ammortamento rap1do dell'investimento 
• manutenzioni !imitate e programmabili 
• ottima affidabiiita 
• versatilita di impiego, la macchina puo essere u!llizzata 
per ii recupero di sottoprodotti come ad esempio ii pelo 
delle pelli in conceria 
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Fig. 6 mostra lo schema dr lunz1onamento dr un 1mp1anto per 11 
recupero pelo da1 bagnr di calcmaio La quantita e la qualtta di 
pelo recuperabi!e sono funzrone del trpo d• calcma10 La 
percentuale d• pelo recuperato piu al!a si ha nel caso dr ca!c1na1 
con pelo inertrzzato o con depilazione enz1mahca £ mono 
1mpor1ante ruso d• Konica anche in caso dr ca!cina10 distruttrvo 
con imp1ant1 dr recupero dei bagni. 
Secondo la nos tr a esperienza. Konica e indubbramente la griglia 
piu versatile e alfrdabrle pe questo tipo dr 1mp1egt;i 

Fig 6 Show the work mg prir.c1ple of an hair recovery plant from 
lrmrng bath. Quality and quantity of the recovered hair depf.nd on 
the kind of the hme. The bigger percentage of the recovered hair 
is obtained by hair inertrzation or by henzrmatrc hme. It's very 
important the work of Konica also m case of destructive hme with 
recovery of hmrng bath. 
According to our experience. no doubt that Konica screen rs ·~ 
most versahle and reliable for thrs kind of work 

·decrease of the pollution parameters with consequent 
increasing of the rendement of the waste water 
treatment plant. 

·very rapid amortization of the investment. 
·easy. and programmable maintenance. 
- very high reliability of the "Konica" 
- the machine can be used. for all the industr:al and civil 
wastewater. can be used also for other use like the hair 
recovery in the leather industry 

~~ =~- :.-. 
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Fig. 1: vista generale d• una gnglra Mod 
Konica 600-900 con • = 750: e vrs•b•le 
andle rl srstema dr puhzra del tamburo 
Frg 3. sistema dr pu!1z1a 
Frg. 4· pnnopio dr lunzronamento 
Frg 5 sezione del tamburo lrltrante 

Fig 1 Show a screener mod. K 600 -
900 with filtration passing of 750 micron 
Ifs possible to see the cleaning 
equipment cl the drum. 
Fig 3 Cleaning equipment 
Fig. 4 How screene~ works 
Fig S Section of the ldtenng drum 
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Fig. 7: schema d1 installazrone dr una codea per II trasporlo e la d1stribuz1one 
del materiale gnghato; e mo!to utile nel caso del recupero pe!o rn concena. 
Fig. 7 Installation scheme of a screw conveyor for transport and water content 
reduelion; it is very useful for hair recovery rn tannery 

CARATTERISTICHE TECNICHE I TECHNICAL FEATURES 
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GRIGLIA AUTOPULENTE MOD. GSR (AG. 2) 

SELF CLEANING SCREEN MOD. GSR (FIG. 2) 

11 gngliatore autopulente Mod. GSA a spazzole ruotanti 
illustrato in Fig. 2 consente di rimuovere corpi solid: fino 
a dimensioni minime di 3 millimetri dalle acque di 
scarico industriali o da reflui civili. lnteramente costruito 
in acc1a10 inossidabile (AISI 304 o AISI 316 su richiesta). 
estate progeHato per ottenere la massima versatilita di 
impiego. pu6 essere infatti installato a valle di un 
sollevamento primario (fig. 8 e fig. 2/a) oppure 
posizionato diretlamente nella canaletla di scarico (fig. 
9 e fig. 2/b). Le dimensioni contenute consentono un 
facile adattamento a canalette gia esistenti. II grigliatore 
di concezione molto semplice e robusta e costituito da 
un pannello filtrante in lamiera forata. dalle fiancate di 
contenimento e dal sistema di pulizia; una crocera 
supporta tre spazzole pulitrici. II comando della crocera 
avviE'ne tramite un motoriduttore accoppiato a mezzo di 
un giunto elastico. 
Le spazzole di pulizia hanno altezza regolabile; una lama 
posta in corrispondenza dello scivolo di scarico . 
provvede a pulire le spazzole dai solidi che possono 
accumularsi su di esse. 
Appositamente realizzato per la grigliatura di scarichi 
industriali e conciari. ii grigliatore e in grade di 
funzionare anche in presenza di solidi grossolani e 
filamentosi quali filacci.di pelle o pezzi di carniccio. 

This self cleaning screen with rotating brushes. Mod. 
GSA removes the solids up to a minimum size of 1 mm. 
from industrial as well as urban effluents. 
Entirely built with stainless steel (AISI 304 or AISI 316): 
the screen has been planned for getting the maximum 
versability; it can be installed after a lifting station iFig. 
8) or placed directly into the discharge channel (Fig 9 
and 10). 
For its reduced size the screen is easily adaptable to 
existing channels. 
The machine consists o: a drilled sheet panel. two lateral 
walls and the cleaning system : it is composed by a 
cleaning cross that supports three cleaning brushes. 
The shaft is moved by a speed reduction gearbox 
coupled by elastic joint. 
Three radial spokes are welded to the shaf! dnd each of 
them supports an adjustable brush. 
A cleaning blade provides to remove solids that can 
accumulate on the brushes. 
Particularly studied to be used with indJstrial and civil 
effluents. the screen is able to work properly also if 
filamentous or coarse solids like flesh'ngs or pieces of 
skin are present. 

CARATTERISTICHE TECNICHE I TECHNICAL FEATURES 

""FJ>}ru POR TATA/DELI VERY D!MENS!ONI/DIHENS!ON PESO/llEIGHT POTENZA MATERIAL! DI COSTRUZIONE 
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3 mm so mc/h 50 mc/h 1850 1100 300 1800 2CO kg 180 kg I. I kw AISI304 PP+NYLON AISI304 

4 m'!1 90 mc/h 9o mc/h 1850 111)0 300 1800 200 kg 180 kg I. I kw AISI304 PP+NYLON AISI304 

5 mm 120mc/h 120mc/h 1850 1100 300 18CO 200 kg !80 kg I. I kw AISI304 PP+NYLON A!Sl304 

8 mm 160mc/h 160mc/h 1850 1100 300 1800 200 kg 180 kg I. I kw AISl304 PP+NYLON AISI304 

10 mm 20Cmc/h 200mc/t> 1850 II 00 300 1800 200 kg 180 kg I. I kw A!Sl304 PP+NYLONi A!Sl304 -

ITALPROGETTf--
1 

engineering 
_ LUN~~~~()!~Cl~~:nTI 59/A • 56~20 SAN ROMANO j~_IS~) ~-1'!~~1~--



SLOPE ll 

SECTION 1 

0 
Ln, ,.,,, 

] 

WATER NET\IORK 
CONNECTION •1112· 

' --

SOLIDS BIN 
OR TRAILER 

I 
0 
0 
r-

S.40 -- -

_l -- -- __ ____.._ _____ _ 

1000 ___ 7_~Q_ - - ' 

SLOPE JI 

,,...-- __ __,,· 

t.. l-- - ----, 

I I 
I I 

I I 

I I 

I I 

I I 
)1 

, I ____ , 
' 

PVC PIPE A 

SUPPLIED E 



ELECTRIC~ ... BOARD 
INSTALLEL POWE~ 3 Kw 

[ ,. 

: - -I • -

~ 
PO fO: -r::'"" = - ' 

" w - -
- - • SCREEN DISCHARGE - • 8" 

I 

10 i -
"""" 
~ 

~ PVC PIPE • 2 _,. . ::, 
SUPPLIED BY ITALPROGETTI 

~ 

~ 
0 

I 
,,, 

[ 
0 

I 
I 
! 

; 

• 

~ f ( T i : : N 
, . I •-· 

) 

' ' 

' ' 



SECTION1 1 

ACCORDING INLET 
TO GRIT CHAMBER 

' 

; 

I 

0 
c.D 

I 

- 0 - -0--

I _3__ 

OVERFLOW ••• BACK TO PUMPING 

INLE' 

[ 
0 -

1 -
'I . I ' 

VIEW I 

jWASHING WA 



OVERFLOW ••• 
BACK TO PUMPING STATION 

0 -· 

-

INLET • a• 

I 

I DETTAIL •I OUTLET 
II 8" 

r; 
. '- ) 

1400 
... - ---

VIEW FROM A-A 

' 

I I 
I I 

-

WATER CONNECTION SCHEME 

0 
l.f) 

I 

-

SECT!ON4 



SCREW CONVEYOR 

IL-.~--------------

2000 --------- -------- -- --- ------ ~-------------

SECTION 5 •• 

SIDE VIEW 

I 1 
~~~=::fl:l.l:~~.bM I 1 , , 

-4---­
l 1 

~~l'C=::::r=~~vvm 1 ' , , 

Olff\JSER CONNECTOR 

lfFUSER FRAME 

-DIFFUSER MEMBRAN( 



• 

2SOO ___ ___. 

4500 

0 
0 
0 
N 

\ 
i 

O' 
0 
l/l 

-. 

SFCTION~ 

r20 Ni MS EQUAL TEE 

600 

------

-+--~-- ------ ---+ ~ t 
-~ r. ------ ----------=-=ii_~ ::--.. -__ =~·~:== ~--~---~--_ ___._ -J·-~ 
~- [:_ __ - --- - - - - -~ p - =---)~~ 

LFJNE BUBBLE uiFFu~E.R • ; ANE au&BLE 01FA.JSER 

20N0MSNIPPL~~ 
75 MM LONc,.......-' ~50 Ni MS AIR LATERAL 

TYPICAL DIFFL!SER/A!B ~TER~b __ C,ONNECTION 

THREADED END CAP 

---•-

f 



. ' 

--- .-

0 
0 
l/) 
I") 

WATER FROM NETWORK _____ ........ 
PIPE •1. s· 

2. 

3. 

4. 

S!CTION7 

~ . 
'J\ , 

I I 
I ' 
L ' ,.-~ 

BY ITALPROGETTI BY CLIENT 
• 

- ,-. -
SCREEN 

- ' -
\ .... .... 

/ ' 

PIPE DN3 00 PIPE DN200 

1 I V.d.L;l'l r=o:i '_~,-~: 
.h.1 .j r. , .. ___ (/_ r . ow. 

IDETTAIL ' 
(j',j ~ ,_f ; 

' 



v '-J 
1 . 

EEN 

E. T 

'-'Vl,L..L..I~ 

1. ELECTROVALVE (SUPPLIED BY ITALPROGETTI) 
2. MANUAL VALVE (SUPPLIED BY CLIENT) 
3. MANUAL VALVE (SUPPLIED BY CLIENT) 

IREMARKSj 

I.OVERFLOW MUST RETURN TO PUMPING STATION 
BY GRAVITY 

2.KONICA SCREEN IS FIXED TO PLATFORM BY 
EXPANSION BOLTS 

3. TOTAL WEIGHT OF KONICA SCREEN 1050 KG 
(Screw conveyor included) 

4.WATER CONSUMPTION: 8 mc/h, 2 Bar Min 
two washing cycles for hour, one minute 
for each cycle 

INOTEI 
OPERATION OF THE SCREEN MUST BE INTERELATED WITH 
OPERATION OF THE MAIN PUMPS (3 NOS IN COLLECTION 
TANK) 
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4.2. NON-CLOG DIFFUSOR SYSTEM 
(Item lOa) 
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flE:RTE:C 
AERATION TECHNOLOGIES, INC. 

DIFFUSER MEMBRANE KITS 

•• . 
. 

. 

AERMA}C-" Membrane Diffusers are in use by 
the thousands world-wide. Whether you need a 
complete new diffuser assembly or just a new 
membrane. AERMAX"1 is for you . 

. . 
Extensive research into periorating high-tech 
elastomers has lead to an extremely durable, 
efficient and economical device that meets 
design specifications and provides a techno­
logical edge over other commercially available 
products . 

;; '' i I. I 1 • ( '1 < -· • ... • J ff • ~ - ~ • .. ' I ( ~ I ' 
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AERMAX ., Mode! S-225 Diffuser 

MEMBRANE REPLACEMENT KITS 

Retrofitting Parkson.Wyss. and other t< 1:1ular flexible membrane diffusers with our easy-to-install 
membrane replacement kit improves durability and efficiency. AERMAX.'-1 replacement membranes 
are avaiiable in several diameters. lengths. and end configurations. Four different perforation patterns 
provide a wide range for selection of oxygen transfer efficiency c.nd headloss characteristics to satisfy 
your specific need. 

The kit includes all the components needed to remedy broken or worn sheaths and membranes: 

;,.... new EPDM membrane 

..... new clamps in stainless steel 24": 

i
~--------------------------·--·-------- ··;' 225" 

: ~.: 
; ____ -------------·-------- - ------------ -- -· -- _ __. 
' ' 

SS Clamps 121 · EPDM Membrane 

;,.... simple to use instructions 

:,... clamp tc ::>I available 

AERATION TECHNOLOGY - Leading Edge Capabilities 

At AERTEC:'1 aeration is all we do -- our name says 
it all - engineered solutions involvir.ri development. 
evaluation, design, manufar· ,. " .. :iation and 
service. 

We ar8 dedicated to furnishing the liltest and best 
av3ilable oxygen transfer and mixing technology. 
From conception through instrJllation rind sti'lrt-up, 
we provide it rJll. 



MEMBRANE REPLACEMENT KITS 

Retrofitting ParksoniWyss. and other tubular flexible membrane diffusers with our easy-to-install 
membrane replacement kit improves durability and efficiency. AERMAXr"1 replacement membranes 
are available ;,1 several diameters. lengths, and end configurations. Four different perforation patterns 
provide a wide range for selection of oxygen transfer efficiency and headless characteristics to satisfy 
your specific need. 

The kit inC:udes all the components needed to remedy broken or worn sheaths and membranes: 

:,.... new EPOM membrane 

;..... new clamps in stainless steel 24"-: 

.... simple to use instructions 

c..- clamp tool available 

• 
AERATION TECHNOLOGY - Leading Edge Capabilities 

Full Depth Column Alpha Testing 

AERTEC; .,, offers state-of-the· 
art technology for full scale 
alpha testing of diffusers, and 
in situ off-gas testing of oper­
ating systems. 

Aeration system performance 
and evaluation services are 
available. 

At AERTECr"' aeration is all we do - our name says 
it all - engineered solutions involving development, 
evaluation. design, manufacturing, installation and 
service. 

We are dedicated to furnishing the latest and best 
available oxygen transfer and mixing technology. 
From conception ~hrough installation and start-up, 
we provide it all. 

Our goal is to develop engineered solutions for 
your aeration needs - not just to offer equipment. 

Field Off.Gas Testing 
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AERATIOlll TIECHNOLOQIES, INC. 

AERMAX.,,. MEMBRANE TUBE DIFFUSER SPECIFICATION 
(Wide Band Fine Pore Diffuser) 

l\'IODEL P-225 

GENERAL 

Diffusers shall be AER.\.iAX™ perforated 
membrane tube typ.:: as manufactured by Acra· 
tion Technologies. Inc. (AERTcC). The diffu­
ser shall be hollow C) lindrical shape with inte­
gral air duct and plenum design to insure 
completely uniform distribution of air over the 
entire operating range of air flows The diffu­
ser shall be furnished totally assembled by the 
manufacturer, ready for instatlation. 

The nominal diffuser length ;hall be 24 inches 
as rneasured from outside ends of the diffuser 
frame excluding threaded end connector for 
attaching the diffuser to the air distribution 
pipe. The Mminal diameter of the diffuser 
shall be 2 . .s Inches. 

DIFFUSER ASSEMBLY 

Each diffuser shalI consist of the following: 

• one 3/4-inch NPT threaded stainless 
steel diffuser .:onnector 

• one HOPE diffuser frame 
• one EPDM diffuser membrane 
• two stainless steel membrane fasteners 
• one PVC threaded end bushing 
• one ABS threaded end cap 

DIFFUSER MEMBRANE 

The diffuser membrane shall consist of EPDM 
rubber compound 40K6 extruded into a one 
piece flexible tub~ with the following charac­
teristics· 

P11rame1crs · · Standard. ··•Value/Unit · 
Elongation at ASTM 1>412 600% 
Uruk 
Ter.silc ASlM 0412 l,4SO psi 
Sirena th 
Tear Growth ASTMD6H 100 lbs.fin. 
Resishsnce (against arain) 
TcHr Growth ASTM 1>624 110 lbs.fin. 
Re-iJtancc (with grain) 
HarJr.c~~ J\STM Dll40 40 ±S 

The tubing shall be perforated with precision 
die punch slits that open under pressure. 

The surface of the membrane shall be reason­
ably smooth to prevent biological gro~1h 
build-up, no increase in headioss, and to 
provide for easy cleaning. Non-rubber 
membranes that do not exhibit elastic 
characteristics are not acceptable. Plasticized 
PVC and polypropylene sheaths are not 
acceptable. Membranes manufactured t:sing a 
longitudinal seam arc not acceptable . 

The membrane shall be 2. 7-in. nominal dia­
meter by 0.07-in. nominal thickness with an 
overall length of 26 inches. Perforated length 
on diffuser membrane shall be 22 inches. 

Membranes shall have a O.S-in. non-perforated 
strip at the top of the diffuser to reduce bubble 
coalescence. A 0.75-ln. non-perforated sec­
tion shall be provided at the bottom of the 
diffuser to act as tbe positi\'C backOow 
pre\·ention valve. 

The total acth·c surface area of the diffuser 
membrane shall be· 160 square Inches. 
Demonstration of full utilization of perforated 
area shall be pro,·ldcd to the Engineer upon 
request. Incomplete utilization of perfor:?tcd 
surface area under design conditions shall not 
be acceptnble. 

MEMBRANE FASTENER 

The diffuser membrane shall be fastened with 
circular crimped 304 stainless steel ring 
fasteners at each end of the diffuser The 
fastener shall guarantee a 3G0° seal through 
use of a tongue and groove design that leaves 
no steps, gaps or unbridged parts on the Inner 
circumference. The fastener shall have a 
built-in spririg oclion which permits the 
fastener to "breathe" wl1hout loosening, and 
sh:ill not require rctightening. Fasteners using 
worm gears, screws, or other components 
which could tear the membrane, leave gaps or 
require retightening shall not be acceplablc. 
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AERATION TECHNOLOGIES, INC. 

AER.'l\IAXlM MEMBRANE TUBE DJFFUSER 
(Wide Band Fine Pore Diffuser) 

l\10DEL P-225 

FEATtJRES 
• stainless steel end connector 
• rugged HOPE cylindrical frame 
• strong EPDM membrane 
• optional sizes and components available 

SIDE VIEW 

Trreoded End S.:sh i ng 

Oi ff user 
Connector 

314· in. tflf End Thread 

\........ Oif fuser Henbrarie 

-. · .. 

CVT AWAY VIEW 

:· =· 
:: 
: : .... ·-

Trreaded 
End (op 
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AERATION TECHNOLOGIES, INC. 

AERMAXnr MEMBRANE TUBE DIFFUSER 
PRODUCT INFORMATION 

Desii=n and Operation Specifications 

• Airflow Range • 0.5 to over 10 SCFM 
• Hcadloss Rsnge - 1 to 32 inches H20 
• SOTE at 1 S-fl. Depth - 20 to 35 percent 
• fi,.-e Year Mechanical Guarantee 
• Component and Material Options Below 

Diffuser Assembly Component Srlection 

Component Dc1l2n Features 
Diffuser Tough, flexible thick wall membrane 

Membrane available- in four standard uniform 
perforations for maximum oxygen 
transfer and minimum hcadloss 

Membrane Permanent or rcuS3blc fasteners con-
Fastener structcd of high strength corrosion rcsis· 

tant materials for positive, quick, and 
easy membrane fastenlni 

Diffuser High strength machined fitting with 
Connector stand3rd 3/.S-ln. NPT air header connec-

tor canno1 break or corrade 
Threaded Machined for cxac1 fit of diffuser 

End connector lC" ensure maximum strength 
Bushin£ and ti£htncss 
Diffuser Rugged high strength thick watled 
Frame industrial plastic is suitable for all 

wastewater environ'llents 
Threaded Remo"·able for easy maintenance of 
End Cap diffuser -· 

Fig. 123-04-93-B 

l\'IODEL P-225 

• Standard Diffuser Data: 
Length 27-ln. nominal 
Diameter 2.S-Jn. nominal 
Weight 2.0 lb. nom:nal 

• Custom lengths and sizes available 

HatcriiUJ of 
Construction oiluor.1·· 

EPDM rubber Special perforation 
extruded and materials 
membrane available 

100% 304 Special fasteners 
slainless steel available 
construction 

304 stainless Special thread or 
steel rnaterial available 

PVC None 

HDPB, UV None 
stabilized 

ABS None 
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Roots Blo\Vers 

Whlspalr" MH Rotary 
Bio-rs 
• pre<SUIPS co 10 ps:g 
• VJ(uums ro 1.i·· Hg 
• cJp.1c111es irom 2 ro &'.JO ctm 

'l'JpeDV.IWN9pelr4 
Ve-Blowers 
• v.1cuum> co 2:r Hg 
• C.Jp.ICities item 80 ro 5.100 elm 

• no >eJ/ing w.irer required 

'l'Jpe RAS-.1 encl RGS-.1 
Whlspelr" Ro18r7 Blowen 
•ncl Ge• Pumps 
• pre,sure> to "l() psig 
• v.1cuums ro 16" Hg 
• CJfMC•rtPs from 4.0CXJ to 

-18.lOJ elm 

Twpe AF Rotary Blowers 
• pr,.;sur,.s to 10 ps1g 
• v.icuum; !Q 1:!'" Hg 
• cJp .. crrtfl frtJm 4 ro 950 cir.i 

De\elopmenr oi rhe\\ h1-,pcJ1r bfo•,\erde-.ign b~ 
rhe P'l'Jls Operation~ all')\\' icJ-,rer gear rip ~reed .. 
lhdn com~nrional rorar~.- blm .. .!r.., \\h1le providing 
lower operating noise le\ eb To cJchieve equi\ alenr 
sound le'e''· convenll<>nal rorarv blmH•rc; mu.-.1 be 
sfm.ved lo approximately l\\cHh;rds !he gecJr lip 
.-.peed or rhe Roots v\ hispair blower. 

Ac; shown by the orw.rarrng pnnopfe o;chemcJl1c. 
Rooh \\ hro;pairbfm.,ers opercJle on the .,ame 
bosic pnncrple as all rolar\ blnwers. However. 
through the usP oi an exdusive •.\rcJp-cJround db· 
charge plenum and proprietary wrs. inrerncJI pr~,ure 
pul~cJlrnns are red1 r;_ecl. re<1ulrrng rn in·.ve; nperdlm~ 
n<>r'iP ft>\ p(, 

Whispair• Blower Operating Principle 
Incoming arr,.., !rapped h) !ht> rrnpellers cJnd 

rno1.erl rhrough thenlrnder ro !hf' discha-ge pie· 
nu;n -\' rhe impeller rowe ... cJir rrom rhe dr.,chorge 
plPnum '' ied back mro the n-linrler through rhe 
\l\"h1SJ>dlf JE>I equalizing lhP mlernal pressure wrlh 
the d1o;chdr~e pre'>sure. A.-. rhe rm pell er complete-. its 
cycle the cJrr ,., drschargf'd or e-;senl1cJlly thP .. ame 
pre<>,urf' as Iha: m rhe d1c;charge frnf' reducing pul.-.c1-
11ons and nperatmg nrnse 

Type DVJ Whrspair vacuum blowers pro­
vide vacuum levels ro 22" Hg and r1:quire no 
sealing wcJler. In appl1car10ns where thf> avail· 
ability of water,.., limited, rype DVJ vacuum 
blowPrs can provide significcJnl benefit-; 

1'Jpe RCS-.1 Whlspelr" 
Rotary Blowers 

1'Jpe DP.I WIUpelr" Rotary ... _, 
• .1•·.J1/Jb/e in p.1ck.Jge> JS • prt>Hure~ co JO P>18 

chown or blo ... er on/\· • CJp .. ctCtes imm ;"j to 4)/) ctm 

• pn»sures co 18 P"g 
• v.Jcuum> !ti lb"' Hg 
• cJp.1ortes from 5JQ co 53.IO 

crm 

Twpe XA Rotary Gas Pumps 
• pr,.,,ures ro 8 P>•g 
• c.1;u,:1r1t-> irtJm 10 ro 

9j()dm 

'l'Jpe LAL Spiraidal" 
Compressors 
o ('fP»UrP> to )I) jl>1g 

d11ierPnC1.1! fm.1 "mum 
dhch.irge 40 p;1g1 

• cJp.lcrfles irom 851) ro h.td) 
.:rm 

• •Jcuum> to 20'" H~ 

f\ pe L ~l. rolcl!\ p<i'•t1\e. rll'. 'crew com­
prt>-..;or., pro\ 1de h•ght>r d1,(h,m;e pre">'Ure-. ,md 
compte-;~1on rcJl10.., ( 3 l compre~.;1on rcJtro) rhon 
mo~I rolcJC) blower" JI ~U''- alf•nr rares oi hor ... e­
p<l\\t:'r1.•m~umpruin 

FecJlunng inh~renrl~ high eii1nency .rnd rt:'l•cJ· 
bil1rv. Rooh Sp1Cax1al (Ompre-; ... ors hcJ\e been 
~elecred d ... rhe .. randcJrrl IO\\ pre ... sure bcJllcJ'il bfO\\ot>r 
ror modern U S 'clvy -,ubm.mnes. 
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La monovite e una pompa autoadescan­
te volumetrica ad un solo asse rotonte. 
Rotore in occioio e stotore in gommo so­
no gli clcmerati principali per ii pompag­
gio. II rotore e uno vite a sezione circo­
lare ad un solo principio con posso mol­
to ompio. Lo stotore in gommo e vulco­
nizzoto oll'interno ci un tubo in accioio; 
ho un · onimo cava a form a di vite a due 
principi, con sezione circolore come quel-

! lo del rotore e passo pori al doppio del 
posse del rotore. 

' II rotore ruotondo all'interno dello sta­
tore e costretto a compiere un mcvimen­
to ipocicloidale; durante tale movimen­
to le cavita individuate fro rotore e sta­
tore compiono un movimento elicoidale 
e trasJortano ii fluido incamerato dalla 
sezione di aspirazione verso la sezione 
di mandata. 

The screw pump is a positive-
i displacement self-priming pump 

with one single rotating shaft. 
The steel rotor and the rubber stator are 
the main pumping elements. The rotor is 
a circular section single-threaded screw 
with a very wide pitch. The rubber stator 
is vulcanized inside a steel pipe; it has got 
a hollow core shaped as a double­
threaded screw, with circular section like 
the rotor one and with a pitch which is 
the double of the one of the rotor. 
The rotor turning inside the stator, is forc­
ed to perform a hypocycloidal move­
ment; during such movement, the 
recesses between rotor and stator per­
form c1 helicoidal movement and convey 
the product from suction to outlet. 

La pompe monovis est une pompe auto­
omon;:ante volumetrique ovec un seul 
arbre tournant. Le rotor en ocier et le sta­
tor en cautchouc sent les elements prin­
cipaux pour ie pompage. Le rotor est une 
vis a section circuioire a filetage simple 
avec un pas tres large. Le stator en caut­
chouch est vulcanise a l'interieur d'un 
tube d' acier; ii a une ame en forme de 
vis a filetage double par rapport a celui 
du rotor. En tournant a l'interieur du sta­
tor, le rotor est oblige a accomplir un 
mouvement hypocyclo"idal; pendant ce 
mouvement le cavites entre stator et rotor 
accomplissent un mouvement helico.idal, 
ainsi charriant le fluide de I' aspiration au 
refoulement. 

Die Schraubenpumpe ist ein~ 
selbstansaugende Exzenterschne-

ckenpumpe mit einer einzigen 
Drehwelle. Rotor aus Stahl und Stator aus 
Gummi sind die Hauptteile fur dos Pum­
pen. Der ~otor ist eine eingangige 
S(hraube mit kreisformiger Querschnitt 
und groBer Gewindesteigung. Der Sta­
tor aus Gummi ist vulkanisiert innerhalb 
eines Stahlrohres; er hat einen Hohlkern 
in Form einer zweigangigen Schraube mit 
Doppelgewindesteigung in Vergleich zu 
der Rotorsteigung. 
Beim Drehen innerhalb des Stators, ist 
der Rotor gezwungen, eine hypozykloi­
denformigen Bewegung auszufuhren; 
wahrend dieser Bewegung fuhren die I 

Hohlraume zwischen Rotor und Stator ei­
ne schraubenformige Bewegung aus, 
und so fordern sie dos Produkt vom Ein­
laB zum AuslaB. 
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CARATTERISTICHE GENE-I 
TEMPERATURA 
Lo teonpertvro moss1mo del llv1do e determmota dol lipo di ela•tome•o dello 
\f'1fOr~ 

D•pend,. •nol:re dollo notura del ilv1do e dolle cond1z•on1 d1 lunz·,momento 
d~llo P•"lrnpo 

ASPIRAZIONE 
lo pompo a v1te e autoasparante onche a regime dr 91n boss1 e pl!r flu1d1 co 
,,, .. ocqua ollo T.,mp 20°( . peso •pecil.co = I e v•sco••'" 1°E e '" grodo 
d1 C\p11or~ vno colonno d1 7 mt 

MAN DATA 
le pompo lovoro secondo ,I proncip10 delle pompe volumelriche. c•oe con 
·.r·1nro p,.1\1ttva rra\portondo uno quonMO co\tonte d1 flu1do. uniformemen­
,,_. \t·n.:o puh.011on1 

FLUIDI POMPABILI 
Con questo hpo d, pompo (compohbolmenle con lo res••lenzo ch1m1co e mec. 
con•co dell"eloslomero dello stotore) "e '"grodo di pompon~ quolsiosi tipo 
do flv•do e pmto non li<olropico Imo o visco.,ro di 150/200.000 c.p.s econ 
pompe seroe MC lino o viscmilo d1 800.000 c.;i.s. Ponono essere pompoli 
flu•d• con saslonze solode ir. so•pensione ~enzo pregoudicore ii buon funzio­
nomento dello ;:iompo. 

AVVIAMENTO E REGOLAZIONI 
Per uno buono solvoguordio dello slotore dello pompo occorre elfettuore 
11 roempimento dello pompo col lluido do pompore ed ossicuroni che le vol­
vole di inlercettozione sulle lubozioni di ospirozione e mondoto siono lotol­
mente operle. 
Per regolnre lo porlolo del lluido occorre intervenire sul numero di giri dello 
pompo se queslo e occoppioto o voriotore continua di velocito. oppure op­
pl•core un by-poss con volvolo regolobile. fro bocco di mandala e bocco di 
ospirozione. 

RACCOMANDAZIONI 
I) Non lore moi funzionore o secco lo pompo; 

so nschio di bruciore I" elostomero dello slolore. 
7) Non regolore moi lo portolo strozzondo lo volvolo 

di mondoto in quonlo. essendo uno pompo posilivo. 
si ondrebbe od oumenlore notevolmente lo sforzo 
sull' osse rolore con conseguente donno per gli orgoni 
di trosmissione ed if motore. •e non proletti do 
teleruttore per sovroccorichi. 

DATI NECESSARI PER LA SCELTA 
APPROPRIATA DI UNA POMPA 

I) Tipo do m•folloz1cne od uso 
dell'ompionfo 0 cui e destinoto. 

2) Prevolenzo in ospirozione (ollezzo geodelico 
negorivo o bnttenle). 

3) Noruro fisico chimico del fluido do pompore. 
4) Voscosifo · peso specifico · remperoturo dei 

fluido do pompore. 
5) Prevolenzo totole (olrezzo geodetico piu 

perdire di corico). 
6) 01omelro delle luboz1ono, loro sviluppo. 

volvole d1 1nfercellozione. curve, ecc. 
per determinore le perdile di corico. 

7/ Dori efettrici lensione e lrequenzo di olimetozione motore. 
8) Tipo di occoppiomenro Mofore . Pompa (dirello con 

mofondurrore con Morovnriolore · pompe od osse nudo). 
9) Porfoto on lifri/min 

TEMPE RAJU RE 
Lo temperature mox1mole odm•ss•ble pour le lluide o pomper depend duty­
P·~ d"elostomere uhl1se pvvr le \rotor 

Elle depend ouw du llu1de o pomp"' et d"' cond1t1on\ de ""vlCe dr la pomp., 

ASPIRATION 
lo pompe Q vis, est autO·OP1U'ri;ante meme OU rolenh er OV'f!C flv1des commtt 
l°t•au o 20°(. po•d> >pec1f.que I et vo.ca .. te 1°E. lo copocor., d"mporolton e\t 

d·~ 7 metres 

REFOULEMENT 
le: pompe frov01lle •elon 1., prinope d"' pompes volumefnque>. < ·,.,, o eke 
O"ec pounee positive. et tronsporte une quonflte constante de fl1J1de •Jn1for· 

mement et sons pu!!~ations 

FLUIDES POMPABLES 
A·1ec -:e type de pompe (conforrnement o lo resistance crum1que er me 

comque de l'elostomere d~ sfofo•) ,I"'' po•"ble de pomper n"1mporfe 
quel Ruide o pole non thixofropoque 1u\qu · o une viscos1fe de 1501200 000 
cp•. et dons de• ens excepfionnel,_ ov"c lo ,,;rie MC. 1u•qv"o une vl\co --
>ife de 800.000 cp>. 
On peur pamper sons pre1udice povr le bon fonchonnement de lo 
pumpe des lluide• contenonfs des moheres •alide• en 
suspension . 

MISE EN MARCHE ET REGLAGES 
Pour une bonne protection du sfolor de lo pompe 
ii esl necessoire de proceder a son remplissoge 
ovec le fluide a pamper et de \assurer que 
le; vonnes et rob;nels in seres dons les 
conduile• sont completement 
ouverts. 

Pour regler le debit du 
fluide ii est necessoire 
d"inlervenir sur lo vitesse de 
lo pompe dons le cos ou celle · ci 
est entroinee par l'mlermed1oire d"un 
vorioteur continu de v1lesse. sinon ii foul mooter un 
by-poss ovec soupope regloble enfre le refoulemenr el 

l'ospirorion 

RECOMMANDATIONS 
1) Ne 1omo1s faire fonclionner lo pompe i:l sec: on ro­

sque de bruler l"elosfomere du slotor. 
7) Ne 1omois regler le debir en efronglonl lo soupope 

de refoulP.menr en sogissonr d"une pompe volume-
frique positive. ceco ouroif pour effer d'ougmenfl'r con••deroblP.menr 

l'effarr sur l"rxe du rofor ce qui endommageroot les orgones de fronsm1rnon 
er le mofeur. \ils ne sonr pos dot"'' d'un sysleme de prorechon (anrre 1,,. 
surcharges 

DONNES NECESSAIRES POUR LE CHOIX APPROPRIE O'UNE POMPE 
I) Type d'insrollahon er d".,sogr. ouquP.11 die esf desfince 
1) Hnufeur monomefrlque d'o•pirohnn po<tlovl! au negoflvr. 
3) Nohirr. rhys1que ch1miq11r. du fl111dr o pomp•·r 
4) V.scos•fe po1d> 1pccif1qur t,,mprrofurr. du fl,,,d,. o pompf'r 
5) Houleur mo11omefr1que fofolr. (hnulcur \Jeodehqu,. plus pertes dt! d1nrnr) 
6) 01omr.fr,, de1 fuyoufr.rtf!I, l,.ur d,>v<•loppl!mrnf. 1n11popr.1 cfonfr.rrr.pfonn. 

courbP.1. r.rc pour dclrrm1nrr le, p1?rlr1 dr chorge 
7) DonnP.e1 clrOroqurs. fP.n\lon f!f lrP.qur.nce d'nfnn,.nfohon mofr11r 
8) Type d'oaouplcmr.nf mofe"r pornpl' (dire(t ovrr rnofn-ri'd11cfrur ,.,M 

mofo·vortnfrur pompr o nrbr,. nu) 
9) D~fi,r r.n lirr,.1/mm 



NERALI CARACTERISTIQUES GENERALES 
GENERAL FEATURES 
TECHNISCHE EIGENSCHAnEN 

lo pompe a sec· on n 
du slotor. 
elronglonl lo soupo;>e 

I d·une pompe volume· 
nler cons1dt'roblement 
rgone• de rronsmornon 
e prolechon 'Onfre 1,,. 

o~rr 

TEMPERATURES 
The mo•. odmi"1ble temperature of lhe liquid to be pumped depend• on the 
<1rnl·Jn>er u•ed for the stator. II also depends on rhe nature of the liquid ond 
on the pump operating condition\_ 

SUCTION 
The CSF screw pump os self-priming even at low speed on.: in case of liquids 
such ~s water. al 20°(. specific weigh! ~ 1 and "iscosity 1°E. ti is able lo 
•uc~ .., 7 m column 

OUTLET 
The pump works on the pnncipl., of volumetric pumps. that is wilh positive 
dosplocement and moving o constant amount of l1qu1d, umformly and withoul 
pvl-.c::ron\ 

FEATURES OF THE LIQUIDS 
Wrth this type of pump (provided lhol lhe eloslomer 

used for the slolor is chemically ond mechonicolly-resisling) 
it is possible lo pump every lype of non-lhixolropic liquid 

or posle wilh viscosily up lo 1501200.000 c.p.s .• ond wilh pumps 
of lhe MC serial liquids wilh viscosities up lo 800.000 c.p.s. 
II is pc-ssible lo pump liquids with solid suspended porlicles wilhout undermi­
ning 1:1e good working of lhe pump. 

STARTING AND ADJUSTMENTS 
In order lo ovoid ony damage lo the pump slolors. ii os necessary lo fill !he 
pump with the liquid lo be pumped ond lo make sure rho! the inlel/oullel on­
off voives ore wholly open. 
To odjusl 1he liquid delivery, if the pump is coupled loo vorioble speed uni!, 
odjusl 1he pump speed. If nol. insloll o by-poss wilh control volve. between 
inlel end oulle! conneclions. 

WARNINGS 
1) Never lei the pump run dry; you risk lo burn lhe slolor eloslomer. 
2) Never regulate delivery by porliolly closing lhe ouller valve; in foci. being 

o positive pump. lhis would only mean o considerable lood increase on 
the slolor shaft, wilh consequenl damage lo lronsmission and molor. if 
tney ore nol protecled by on overload switch. 

DATA NECESSARY TO THE CORRECT CHOICE Of A PUMP 
1) lnslollolion lype and use where ii is meonl lo. 
1) Suclion head (posilive or negolive). 
3) Phi<oco-chemicol nolure of the producl lo be pumped. 
4) Voscosily, specili.: wei(lhl. temperolure of lhe producl to be pumped 
S) Tornl head (geodehc height + prl!ssure losses). 
6) Popes diameter. developmenl. on·off valves, bends elc .. to cokulore pres· 

surr· loss,.,s. 
7) Mo•or '"'nsion and frequency. 
8) Moromation. if any (dorecl couplong, geared motor. variable sprcd unit. 

bore shaft pump). 
9) Del.very on lilres/min 

( ; 

.. J 

TEMPERATUR 
Doe mo• zuloflige Temperolur word vom Srotors·Elo;lomersryp be\hmml 
E\ hOngr ou<h von der Produkfbt."\<:ha'~~nhe1r und von dcr Pumpt~nbetr1eb 
\bedon9ungen ob. 

SAU GEN 
Doe Schro.,benpumpe isl •elb,ronso•Jgend ou•h mor n1edroger Drehzohl und 
mot Produkre . wie z.B. Wo"er. 20°(. •pezif1sches Gew1chr 1 u.id V1sko•1tot 
1°E . l..onn sie 7 m. Wo\\ersoule onsougen 

FORDERLEISTUNG 
Doe Pumpe funkl1on1erl noch dem Pronz1p der Verdronderpvmpen. d.h mil 
Zwongloul und sie !order! eine konslonte Produklsmenge gle1chmos.1g und 

ohne Puls•chk19e. 

PRODUKTE 
Mil doesen Pumpen (sowe•I d"r Srororselostomer 

ch"m"ch und mechoni.ch w1der\landdfoh1g isl) l.onn 
mon irgendwelches flu1dum oder Unlh••Olropposte mil 

V1skos1IOI bis zum 1501200.000 ql\ pumpen. 
und mil der MC-Serie bis zum 800.000 cp•. 

Mon konn ouch Fluido mil Schwebesroffe 
pumpen. ohne dom1t der gulen Betroeb 

der Pumpe zu beeontrochhgen. 

ANLAUF UND EINSTELLUNG 
Um den Pumpenslolor zu schulzen. muB 

man ouf die Pumpendrehzohl worken. 
wenn diese mil e1nem stufenlmen 
Gelriebe gekuppelr isl; sonst m;iB 

mon einen Nebenweg mil ver.tellborem 
Vo:nlil zw1schen E1nlofl· 

und AuslaBonschluBe onmonli .. ren 

EMPFEHWNGEN 
1) Nie die Pumpe leerloufen lonen; sonsl konn· 

le mon den Slolorseloslomer ousbrennen. 
2) Nie die fordermenge durch die Auslofl,,en· 

lildrosselung einregulieren; sonst wurde maM 
doe Kroft ouf der Ro1orwelle erhohen und seildem die•e Pumpe e1ne Ver 
dri:ingerpumpe isl. wurde mon Molar und Anlriebsglieder beschodogen 
wenn sie nichl durch Ueberslromfernscholler geschulzl werden. 

PUMPENWAHLANGABEN 
1) 1.1slollalion oder Verwendung der Anloge. wo die Pumpe onmonherl word 
2) forderhohe (geodolische forderhohe. negolive oder posihve) 
3) Physikochemische Beschaffenheit des Produkles. 
'I Viskosilot · spezifisches Gewocht . Temperolur des Produkles 
5) Gesomtforderhohe (geodotosche fi:irderhohe plus S1romungs,,erlust). 
6) Rohrleilungendurchmesser. ihre Abwicklung. Absperrvenlole. Krummert 

u.s.w.; um den Slromungsverlusl kolkulieren zu konnen. 
7) Eleklrische Angoben: Anlriebssponnung · und frequenz _ 
8) Molorf Pumpe-Kupplung (direkle . mil Reduktionsgelriebe · mol srufenlo 

sem Gelriebe · Pumpe ahne Motorisierung). 
9) fordermenge in I/min. 
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CALCOLO E DESIGNAZIC ----- ------ -· - ----- ---- -- -- ----------

VrlocitO di strisciamrnto rotorrlstatorr In mls•c. 

HO r---.---.--*T""T"".,.......,.,.............,.,,...-~~....,.,.;......_~ 

TOO 

Normally c'.Jro\1~ durch\ChnirtLch obro\1t 

~~i!'!".!!!1.! _Y.!,S!_O.!_i Norm'11t?m~nr .,, 't::-1 .. J. 

Normally v•\COu\ dvrch"hn1rriteh vi\ito1 

c. .... ~ 
0 ·. 
a... 
E ~ 
0 ' Q.:: 

CALCOLO DELLA PORTATA TEORICA 
CALCUL DU DEBIT THEORIQUE 
THEORETIC DELIVERY CALCULATIONS 
BERECHNUNG DER THEORETISCHEN FORDERMENGE 

CALCUl OU DEEtT THEO~IOUE 
l,e,, pom~, vofumernque-\ o ..,.,, C S F. onr 
un d~1r d1recremenr prr..pl'\rr1onnrl ob YI· 

'"'~de roror1on 
0 Ueb1f f!"' l1rre · · •11nut"" 

h f•c~nfric1re d., 't>'O' rn dm 
p Po, du ·oror ti!',, dm 

(7p . PG\ d1.J ,rot'>' J 

Diagramma per la scelta 
pompe monovite 
[L:>1r;:irt1111-:: pour le cho" J,'\ P·'"T•··. r•:,)n.J.;\ 
\., • · ..... f,Jr rtw choice o! Krt·w :-·L n r. ·. 
~. r,•.iuh•npumpe11.vohl Drag:nmr-

·-·-~ 
~~ ,·· ...___. -

·-· ____ ::i 

Q --
d 

d • 4h • 2p • n 

BERECHNUNG DER THEOIETISCHEN 
fORDEIMENGE 
Die f6tdermenge der CSF·Schnruben· 
pumpen isl der Drezohl direkt 
prvpo<fionol. 
Q • Fordermenge in llm;,,. 
h • RoloneuenlrizitOI in elm. 
p • lolomlejgung in elm. 
2p • Sloronsleigung 
n • Umcltehug..Vm;,,. 
d • Rolonclurchmes- in elm. -·· 

CALCOLO DELLA POTENZA ASSORBITA 
CALCUL DE LA PUISSANCE ABSORBEE 
ABSORBED POWER CALCULATION 
BERECHNUNG DER LEISTUNGSAUFNAHME 

(.Al(Ul Of IA P1JIS1.A11rr A8S0tREf 
0 U.b1I ~,, lrf,ft\ P'l' rrt1l'l•1lr 

No Pu1uonr-. tJbVJl'f)r~ ~n CV 
H Hnufft'IJr mr...norr,,.tr.q11 .. lr1foif" en 

mr>tf•\ rlr c ,,t1Jnt1r fir l1qu1d~ 

Po1d\ 'P"'''''<1"" rl- quid'. .. "" 
•ohlm' 
R°f!'nd~m .. nr lot..,! (tinnn,. por le 
prr:idu1t d11 ,,.,,ri~mf!nr W"Olum,.fr1 

flv,. por J,. '""~",,,'"' l'ft•tf'Jl\1qul') 

Na -- Q·H· 
45_0_0 • 

IEIECHNUNG DER 
LEISTUNGSAUFNAHME 
Q • f6'dermenge in llmin 
No • t..itrungsoufnohme in I'S 
H • G.somtf0nferh6he in m. "'" 

-r.---.. 1NoHen6ule ·- ·---· ·-·--
,._,.: • sperili1ehes Gewichr de• ,rodufi. 
~ . I•• in •gldm' 
rt~ • • G.somtwitliungigrod (d.h. '"'· l-; dulir des volumetmchen Ww-!: •ungigrod mil elem mechoni· 
, 1ehen Worlcungsgrod) 
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- ESECUZIONI 
VERSIONS - EXECUTIONS - VERSIONS - EXECUTIONS - VERSIONEN - AUSFUHRUNGEN 

=r.::=.- ................. 
Wlthlll•••····-~ u-~Helte._ 

~ .. -N ""'­v .. ..-
VP""\._...,, 

-------- ....... . ..--:::1 t' 
··~J t ~ 

"it, '-·. .. . . t....__ - -- -

SuPf.CH'l'<. l:ionw flo"9io•• 
Awecfle..,.. 
w;.., 11e..,. 
Hall•,..ft9 lait fl.Rt.ch•ft 

S~.- ~~~: 
I• I• 

_ -~Flk:~ 

~-= ' 

Slstemi di ten ... 
Garnltures ~ · ' 
Sealings · ·· · 
Dkhtungen·_,,··;. 

--· •• • ... .s.'!. 

,~··.,. .. ' ._._: ... . 

. . 

; __ ~ - - . 

E 

Sistema di tenuta - giunto - versione - serie 
Systeme de garniture - ioint - version - serie 
Seal system - ioint - version - serial 
SI-System - Dichtung - Kupplung - Version - Serie 

N •rm.":!.- '~.:r:•?•:ri! )tondorci \t,:w!•:•:! 
:.. ''· h .• •\f·1 '.,,1,• ·!••r?1'1~.:f~ U;l:)~ r.•q1.••' • ;._ i V: :r\ ti 

tJ .• , i- .. -..1~ .:.. 
1

•• ;, ,.,.,.nr.-. '"'P·'· ..... ~··· ll·:·•,,":'•· h 

T 

VUSIONf N VUSION 
vtlSION 
VUSION 

.n T 

SERIE 

~o MA ced.CID:ZMA 

50 

L =r 

50 Ml ...i.aD:DU 

65 

"""""'•"v· 
;CJ;=.t 

115 
c-~ ................ A--.•-Ao• ,,.8'111••;..,,.:.w 
w .... ...,,... ---aW/w ·, 

I 50 Mil fitdilor. ,..... !di ..... """ roi-
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CAMPI D'IMPIEGO CHAMPS C'EMPLOI 
USES 
VERWENDUNGSBEREICHE 

,, 

INDUSTUE AllMENTARi 

- Conc~troh vor1 
- Marm~re conf"rture 
- '.:tf'me vorut 

- Ponno 
- Etrrott1 d1 vtrdure 
- E,rrort1 d. corne 
- Mch. vori 
- form~• fu., 
- M1.,J.., . Uovo - Glo••o . Srruno 
- Pa\te dokiorle 
-- Pa.re do ~Ke 
- lone " der1vari 
- Omogenetzzoti 
- Sahe vorie 
- - Gron• vegetali 
- Qf1 e IOn\it 

- Me-lane 
- Soluz.on• gelahnow 
- Pa,re d1 cHx:caloto . Mostorde Pe-ctma · Senope 
- Al:menro:tone postori:zat• 
- Af1menrozione prene 

INDUSTRIE DEllE BEVANDE 

- Mosti e concen,.oli 
- Vim ed olcoli 
- Birra e molto 
- Alimentozione fillri 
- Enenze - Aromi 
- Acqu'? minerali 
- Sciroppi - l.ieviti 
- Alimentozione riempitrici 
- lone di coke 

INDUSTRIA FARMACEUTICA E COSMETICA 

- Creme vorie 
- Po•le denlifricie 
- Soponi · Shampoo · Oerersivo 
- Bogno schiumo 
- Soluzioni vilomine 
- Emulsioni e tfr>penioni 
- Po.ie lovomoni 

INDUSTRIA CHIMICA • GPAflCA • ESTRAnlVA -TlSSIU 

- bwnze · lesine . Colonli 
- Po•le PVC • Cere • Appretti - Allume 
- Anricrinogomici 
- Vernic;i e colori 
- lnc:hiosrri do .iompo 
- Fertiliuonti 
- Acidi 
- liscive 
- Oesrrine 
- Po•le di carte 
- Soluz;.,,.i di omido 
- Cellulo\O 
- Perroli - Oli 
- Merthie 
- lone di coke 
- Acquo di oni~no 

INDUSTRA CIRAMICHI IDILl ID AfflNI 

- Borbonino 
- Post• per colote 
- Prodoni orgilloli 
- Fonghi vori 
- Moire vorie 
- lone di cementa 
- Pontiglio di crislofti 
- Acque vorie di scorico 
7 Miscele • Amionlo • C.rnenlo 

IMPIANTI DEPUIAZIONE I TIAnAMENTO ACQUI 

- Acque luride di scorico 
- fonghi vori 
- limo di more 
- S.:orico poui neri 
- liscive 
- lesidui wri di lovorozione in sospensione ad ocque a longhi 
- Scorti di moceHo 
- Scorti di lovorozione pesce 
- Scorichi orgonici 
- Scorichi di concerio 

INDUSTRIES AllM(NTAIRlS 

- (Qn'-"r.rr~\ 
- Morm"'k1J~, C'"~:"'t.r~·''"' 

(r ... rTu•\ 

(rt""m,• M1t"! \...) ... \..h 1...~l 1° .-

( 1tro1h d"' lt:"'~;vr .. :ro, 

f.trc•"\ d.- .. •u;1,!•·-. 

lu\ 

- fromolJ.r\ fom.i1•\ 
PQtie\ J~ ,.;:..,nf1\ ... rrr 

Pcir~, a~ po11HH' 

- Loi? t?' de~11.:-f''\ 

-- Omo~rn'-~'''"'' 
- Save,.. .. 
- Gro\ ... ~,..?nu• 

Soindo-..: 1\\,..k:'"·''' 
Hu1I~ ~r rr.~1r, \ 

5olutt._•n\ "1t"'k1f1n.·······. 

Pcirll!'., i;.- .-r-.'\, ·''•:~ •.• 
- G:uc.00,~ 

- A\vu~ort'f.,;-\ .it" hv ~\ 
- P~(hn,..\ 

- A\oufc,d~\ 

- Al.menruhon po,ft·1.:r 1'h1rr- .... r \ 

- Al.ml:"nlofton prf"\\~' 

INDUSTRIES DES BOISSONS 

A1oUh er (Oncenrrf"\ 

- Vms et okool\ 
- 81t-u! et molt 
- Al1me-nror1on f1lhf"\ 

- Ent!nces . ArOmt"\ 
- , .J:UJJ rruneriJI.-.\ 

- S1rops lcevur~\ 

- Al1m~tot1on rernpl.\\~u''°'' 

- loll de- chou• 

INDUSTRIE PHMRMAClUTIQUE ET COSMOIQUE 

- Creme\ 

- POte\ denr1fnce' 
-- Savon\ Oerer\rf.. 
- Bom de mou\\fl' 
- Schompoomg\ 
- Solution v1rom1ne\ 

- Emul\lon\ er d1\pf"r\.,1n\ 

- Pciff!'~ lo""e mo1no, 

INDUSTRIE CHIMIOUE - GRAPHIQUE • EXTRACTIVE - TlXTILl 

- Enencr' R~''""'., (dto"'., 
- POie\ PVC (rrf"\ App,_.h "'-c•d .. ., 
- Alum (f"ilulo,,. (11mh .. 1"~ 

- Anhcryptogom1Q1r".",. 

- Ve-rm' ~' ~..,uf,..u,. .. 
- Encrr.t d"1mpr"n .. , ... , 

F~rT1l1tonft 

lenrvip\ 

o~''''"~' 
Pore, o µop•f!'' 
Soluf10n\ d · nmu1rw 
P~rrolr.t-hu1l~t 

lair de chou• 
- ioo d' on1l1n..-

INDUSTRIE CERAMIQUE, DU BATIMENT ET SIMILAIRES 

·- 8'Jrbohnf! 
Pore, pour (Ot1I..- .. ., 

- Produ1f\ nrg1llP.1J1 

-- 8outt\ 
Me,,r1rr\ 

lo•I <if' c1m,.nr 
8nu1ll..- dr <rt\ft'J1J• 

f .;1u• d1vf"r\r.\ ti ,.r nulrm,•nr 

-- Melonq,. om1onrr ' "'''""' 

INSTALLATION DEPUllATION ET TAAITEMENT DES EAU.It 

f.n11• v:!,.~ ,.,,. ,..,.,..,,_,(J'" 
Bou.-\ 

Vo,,. fi,. "'"' 
U-..chorq~ dr. p111h 

l~ia•v~\ 
R-.\1rfut tr(Jrt~\ ,-i,. '"',,,,I ,.,, \11\fH .. rl'.1.,r• () I rr111 rl n !o lHu1r 
Dfl'fhr,h dfl' hntH ti,.,, ... , ,., ot,,JPfrnr\ 

CJr.d'l#.h fir ftO"ll'llf du pqr\',r1t'I 

0f'l'ch~h nr~1on1'J""" 
o,.rhrh rf,. '""""'',. 
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- TutTllE 

HS 

AUX 



lHlNSMmtllNDUSTRll 

- Konuntro~ und Mar~ 
- Mar-'ock urul Konl1rvre 
-Cr~~ 

- Rohm 
- Gemii.-•lrnlt 
- Fle..ch-btr.:kt 
- SOlte 
- Zetlcmen« Kaw 
- Honig. Eser. Gkl\ur _ Schmalz 

-~ 
- Fischenpoute 
- Molch und Nd>enprodu~ re 
- Homogenate 
- So6en 
- Planzenlett 
- Ocie und Odtre•ter 
- Melo .... 
- Gollera<t>ge lowng"n 
- Scholtoloden- und Kakoc;;osren 
- Glultow. Su6...,e .. e. Pektin_ Senl 
- Pa.reurizororenzufuhr 
- l'ressenzuiuhr 

GDlANICEINDUSftll 

- Moste und Konzenlrale 
- Weitne und Alltahole 
- Bier und Molz 
- Filterzufuhr 
- Essenze und Atomen 
- Minetalwossem 
- Sirupe und Hele 
- AbfUllmo1ChinenzufUhr 
- Koliamlnch 

PHARMAUUTISCHl UND KOSMmSCHI INDUSTRIEN 

-Cremes 
- Zohnpasten 
- Seifen. Schompums und Reon1gung•mineln 
- Sc:houmbod 
- V.rominlOsungen 
- Emukionen und O.spers1onen 
- Honclreinigungspa<len 

CHEMIE-, GIAPHIK-, BERGIAU- UND TEXTIUNDUSTRIE 

- Essenzen, Harze und Klebe· 
- PVC-Posten. Wachw. Apptelurmineln und Alaum 
- Pllom:enschutzmineln 
- Forben und Locke 
- Otudforhn 
- Dunget 
- SOuren 
-1.ougen 
- Oextrin 
- Papientc.ffe 
- Amyluml&ung 
-Zdulose 
- Erd61e und Oele 
- SchlOmme 
- Kleber 
- Phenylaminwoswr 

TONWARIN· UND BAUINDUSTRIEN UND AEHNllCHI 

- llindungen 
- Giessenposten 
- Tonige Produkte 
- Drede 
- M6ttel 
- Kollionsrrich 
- ICristollkotes 
- Fabriltabwosscr 
- Asbell, Zement und GemiKhe 

WASSIRAUFaHllTUNGS- UND llHANDlUNGS- ANlAGIN 

- Schwonwosser 
- Drecke 
- Schluff 
- S.ntgtubenobfluss 
- Laugen 
- Wasser· und Oreckenbehondlungsriichtonde 
- Schlochrh6useroblalle, orgoniKhe Millles 
- Gerb.Jreiobfolle 
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MOTORIZZAZIONI MOTORIZATIONS 
MOTORIZATIONS 
MOTORISIEilUNGEN 

Pf I POMl'f VUSIONE 
ro.\Al'fs •'£ISION 
PUMPS VflSION 
PUMPfN VtlSION 

FB 

N 
!_. --------

FD 

FF-~ 

s=hl==mJEi P MAN - MIN - MCN - MCRN - MC2RN 
~\.Jl 

~-I . i-1) :.~H 
I. ""'-i· 

•· :- '.: •·. . 

Motore diretto - Base flssca 
Moteur direct, base fixe 
Direct motor and fixed base 
Direktmotor mit fester Grundplatte 

Motore e pulegge - lase flssca 
Moteur, poulies et base fixe 
Motor, pulle15 cm~~.~ -
Moto.r, Schet"be"! ~n~ ~t~- ~ndplotte · . i : ; .. 
. :~:: :. -.<~1-~~-:-:· r ~~ ·~~~~ ~-· ~ · .:-~·~--t- ~~~ 



TIONS 
TIONS 

IERUNGEN 

N-MC2RN 

MOTORIZZAZIONI MOTORIZATIONS 
MOTORIZATIONS 
MOTORISIERUNGEN 

..--~-~----~------------------~--~--------~---·~ 

I 
I ... • •,_•·.~'t .t 11.10:-.t 
I ·" •.·.J:'::: .fr\.;\ )r. 
t ~- •.· - . ' ; ):< 1r; I . ·.·-·· ..... ,. ,,. E MAE - MIE - MCE - MCRE 

I i=IS~~~---~-~-----------y-M-o_t_o_r_e_d_ir_e_t_t_o ___ B_a_s_e_fi_s_s_a_~------~~ 

... 

FE 
= • 

FF 

Fl B 
.i• 
'.J .. 

: i 

I Fl E 

FlF 

-----··----

.··,"' I 

I' 

~. ' J 

Moteur direct. bo\e fr•e 
Oirec: motor and fixed Oo\e 

01rektmotor mil fe\ler Grundpiolle 

Motore riduttore - Base fissa 
Moteur. reducteur et bo\e f1xe 
Motor. reductron box and fixed base 
Motor. Reduktionsgelriebe und teste Grundplatte 

Motore variatore - Base fissa 
Moteur, variateur de v1leHe et base fixe 
Motor, variable speed and fixed base 
Motor. slufenlcsps Getriebe und fesle Grundplatte 

Motore diretto - Corrello 
Moteur direct el chariot 
Direct motor and trolley 
Oirektmolor und Wagen 

Motore riduttore - Corrello 
Moteur, reducteur et chariot 
Motor, reduction box and trolley 
Motor. Reduktionsgetriebe und Wogen 

Motore variotore - Carrello 
Moteur. varioteur de v1tesse el chariot 
Motor, variable speed unit and trolley 
Motor, stufenloses Getriebe und Wagen 

ALBERO POMPA VERSIONE E - DIMENSIONI DI ACCOPPIAMENTO 

"" 
TIPO . . 

( r 1 
M40 M SO M 6S M 80 M 100 M llS 

'1 -ir ~' 11 

8 A 10 75 75 76 10 ]/. 

'C( 
-- -·- -- ·-··- -. -_ .. _ --·-·-" - .. .. -

. ~1~, )) B H7 8 10 14 16 16 18 
'' ·--------·· -- - .. - - .. . .. ·- .. 

' .• u - c 10 10 10 10 10 
t:l r.:) ' 

·-· ·-·-· ...... ------·· . ··- - .. ·- .. 

-· '"' c 
' 

u H7 19 74 37 35 47 55 -- _L_ __ 

. -?) 



ACC 

• 

• 

Ii 
I I ' 

I~ 



CATA LOGO 
CATALOGUE 
CATALOG 
KATA LOG 



Cod. CED: ZMA 

~·J 111;' • ~ '' j l 1, •' 11 It ' , • • 

' •• 1 ti.•',.,,/,, . ' • ·' 

SERIE 
SERIE 
SERIES 
SERIE MA ALIMENT ARE 

ALIMENT AIRE 
ALIMENTARY 
FOP. NAHRUNGSMITIELN 

Pomp~s seroe olim4!nfoire owe lorge chom· 
bre d'ns irofion sons nur.un 01nt de sfo· 



'.ih'iE 
SE f:lt 
SERltS 
S4R.lt 

ON 
ON 
ON 
ON 

MAN 

z 
0 

ct. 
'·' 

I 
I 

. Ci 

x 

B 

s 
0 

f 

MAE 

z 
0 

x 

B 

~ \ ~t t: 

I 
I ,, 

s 
0 

F 

c 

SUPPORTAZIONE INDIPENDENTE 
:·<nn~o;Nr 

·:; 11 H INDt PENDENT SUPPORT 
U"lASHANGIGE HALTERUNG 

K 

G 

ON 

w 

0 

SUPPORTAZIONE FLANGIATA 
... : ; ·. :. ~ . ~ 
: • .•.. ; l :. ~; ~t 

~.; :. • : ~·I 

K 

G 

w 

ON N 4 FORI St 

C. • II 

u 

s w s 

c .. o. E 

I 

u 

> 

l1 

M 

N 

M 

N 

., 

" ...... 
H t 0 f <, f-t l • U N () 0"• S lJ_ '<I ; 1 ·~' I\ ~ ,.i. 

~M_A_N __ 4_0_·1~~f--15-+ 430! - l_1_66-+·~3J-•-1--21_6-+-_6_1_0+--90-+~1_e-1 __ 168~+--82-+~60--tr-60~f--82~+-~~--'°-+~10--t~'°.....,,__1_c-+_11.,...+---5-~~--t~~~t--~1-'°~.,_40~-t-~9 
MAN 4G·2 15 ~=1 t61'i 434 276 710 90 78 168 82 60 60 82 <0 10 40 14 17. 5 40 40,: 11 

MAN 5~·1 

MAN 65-1 

MA£ 40 t 

MAf 40·1 

MA[ SIH 

MAr SO 1 

MAr H 1 

MAI H 7 

MAI ftO I 

MAF ffO 7 

MAf IOIJ.I 

MAf 12', I 

MAI 170,.7 

~--t~--'f--~+-~+-~+-~-+-~-1-~-+~-t~--tr-~t--~+-~+-~+-~-t-~-t-~-r~-+~-+~--t 

70 513 153 81 450 367 817 100 70 170 70 

63 556 204 103 438 488 .. 926 125 100 225 90 

,., 

f)'1) I 

' ,,.ll 

,,.,'. 
!;• f '·'111 

! 
r;i 11'11 '" 

,'•, 

f\f\ 

638 488 1 i~ )25 100 225 90 .. ,:,., ) .... 
536 494 1!'?0 · ~~ ' 110 2SO 100 

I 
t·1.: I, t 11 I~ 

,,,., ! ·''··" 

'"'' 

! ';1,' 'L': : 'l•i I ''·' , 
,,.H~ 1 ·v,·. : 1n' 1 11,n I tt1i1 

I i I 

:.·:: i ::·:; :,:~':1 :::~ 
, j ' 

!I( I 

\'' 

7•, 

,. 

'" 

Jtfl : ... "' I " ll j 11 • .t l j 11\1 J 
11,.1 I 1'.' 

85 110 50 12 

108 138 65 14 

108 138 363 65 14 

,,, 

'F) !',(I 

' l I ,~ I ~ I' I j "' 
~ i 

11 t~r, 

t'lol' l" 

,, 
l "'r, : . •• ' ', .~ 

•tr, 'II 

so 25 28.~ 8 
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Cod. CED: ZMI 

• 
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'lt ~'it 
sum 
mms 
SER It Ml 

Pompeos \~ri~ ind1n.rru•ll,._ d~ r:ons 
fruchon forre, ind1qu,.,.\ pour ies 
emplo11. les plus dvn. lrs ,_homhreos 
d'ospirofton f!f porff" gor1uf11r~ f"f le 
goulor de rf!foul~m,.nr. fnndus. p~u· 
venf ~Ire en oc11;'" 1nowiohlr. lr.s 
goulofs d'o\pirormn f"f d~ refoule­
menr sonr Ovt!c bndtl! r.onform~ au• 
normes UNI 7273PN16 !,, stotor en 
coutchouc o ~fl! V11lt:on1s~ d1recfe. 
menr sur un robfl' <fo(ler. of1n d'en 
e-vtlf!r lo rotor1on d1Herf!nc1f!'~ pen­
dant le pompogll!. Lr. pnrt1r.ul1f"t mon­
fO']ll! lf!leS<op1qu,. ~rm,.r Ir df'mon­
tng,. rop1dr. n .. trwr~ 1,1 pnmpr. sons 
n,.t:f!n1rr d"mr,.rvrn1r n1 sur 1,. sup 
por1 n1 Ju' t~1 nior,>r1\ohnn. oms1 fo<.•· 
l1ronl 1'1nspf"r'f1nr• ,..j,. ff>t1fr~ l~s pnr 
hf"'> poqr Ir noPfoynq•· .. r/ou 1,.n 
frrf1rn 

lo '"'n" Mlf (n_.,., In p.)n1pr ,,, (OtJ 

pf,.,. -i1rr,drmr•1',, lo mnl1H1\•lhnn) 
d11ns dr·, r rind•f1n1H dr '"' lff'Jll pos 
p'1rh(11hl'tr,.m1·r1P d1ir,..\ pPrmf"f 

d'nbren1r un monrn~r rnhl"')nnrl. qw 
l1m1f,. d1mrn\inn\ ,., r rnJI•. touf en 
gnrdonr Ir" m;.,,,,., o mnfn!J' ... ,., Ir, 
mrmr' <fonnr.r\ dr lri prsrl1r pl')m 
pnnt-. d,. In vr1r Ml~I 

INDUSTRIALE 
ttmU'>lRIHlt 
INDUSTRIA.l 
FUR INDUSTR<f 

P•rmsien fiir lnd1111rie "°" lraftiger 
~. geeignetlurdiebe· 
tehwrlichsten Gebrauche. 
Die Einlalkind DichlungiJ.ommem 
uncl der AuslaBanschluB. geschmol­
.zeri; Unnen ous rostfreiem Stahl 
.ocr.r:Gusseisen liergestellt -rden. · 
fA!le"~.a.:.iind CIUS rostfreiem 
i51Ghli· !W#.:.:, .,, ' . . " '' • ~So.luse mil Floftt(h. 
-~~ HJNl.2223P~6-Ncr~en: 

,srolor:Out Gummr isl ouf ernem: 
~~siert wordeti, um'. 

ljeinei\Rif·, et'schiederie · Umclrwhung · 
- d.s Pumpsn :ru wnneic:len. 

iJ>ie.~'. telesliopische Ausluh­
i:rung ~ubt die. rasche Oemontie· 
""9 def. goilun Pumps, ohne ouf 
,cler Aufloge und cler Motorisierung 
'wlmn zu soUen; uncl dos mocht 
leichter die koufsichligung oller Tei­
i. fOr die Reinigung und/oder die 
Wortung. Di. MIE-Serie (mil der 
Pumps dirwkt on clie Motorisiervng 

:Ong11kuppch) becleutet. unler nicht 
'lu~~ungen, ·,.;nen ~ Zusommenbau, der 
~sciimosseri und Kosten.linschran•t; 
fd;.inoch bewohtt tic diesllbe Zweck· 
l'_,,.tif 1rnd cf-"en Eingenschof­
~~~ MIN-Serie.,: ~ .. . ·. 

Mil·~ I 

Mt[ IO I 

MIC 101 

Ml( 100 I 

Ml[ 100 1 

MIC 11~1 

Mil 11~ 1 
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SUPPORTAZIONE FLANGIATA 
AVEC FLANGE 
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HALTERUNG MIT fLANSCHEN 
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SH~IE 
SERIES 
Sfll!E MCR CON TRAMOGGIA, COCUA E FRANGITORE 

A\."lC rRrN:l. i.IS ~ANS fl~·· OE PRE-Al!Ml!';;l.:.rtvr. ti (;)NCASSEUR 
V''1TH HOPPEP Fii'f FEEDING SCREW ANO \',:.tff O'l15Hfl! 

t MIT H'l(HT£1.' r0RDfll)0iN[Ct;E UNO RliHil! ii 

Cod. CED: ZMR 

Venione con tromoggio dorara di codea di preoLmento::ione e lrongitore tOC11Pponre o pole. o~otto per pro· 
clolli o blocchi o cite lendo."IO a f- panle sulo coclea. lo trmnoggio t in occia'o inossidable. 
II frangiotore o pok trcncino!o cla motoridutrore di .e!oc:ilo con motore e1ettria> indipendenre. frcntumo a pro· 
dorto cla pompore. rompendo gli ewentuoli blocchi fonnorisi e lo spinge sullo coclea cl. preali-nentozione. 
lo bocco di mondota. da facviato, pu6 ......,. doroto di rocco<do DIN TI8Sl o di flongio U~I 2123PN16. 
lo sratore in gamma t clirett- wlconiuoto su IUbo cft crcioio per~ una suo rorozion,, differenz'olo 
durante ii pompoggio. II porticolore moodaggio telescopico pennerte un n>pido swtoggio di t '"" lo pompa 
senzo do.er inlerwnire sulla par1e iupporto e molorizzozione rendendo particolonnentc ogevode l"i1p<' ;:~::~ 
di Mte le parri per pulizio .lo-renzione. lo serie MCIE. con pompo dirwttamente occoppiolo ollo motor"'· 
zcWone. permelle di o"- nelle candizioni di .....rozio non portOcolo""""'" II"'"°"'- un m0<11oggio i='n. 
nole che conriene of min:mo gli i · .,ambri ed i cosli. pur conse:i.ando le <lciso proricitO di smonl"{lgio e le sle.se 
coronemtiche dello parte pompante delo serie MCRN. . 
Un coperd.io di chiuwra. con RKCOrdo, permene di utiliuore lo P'>"'PG and. neg5 impieghi co·aneri.tici clel-
lo serie MA. _ : " . . · , 

P.~'1'1p.-\ '1 ·"'' rr,.m.~ '"' \tJ:'t\ f,n dP' pr~ tJhm~nfof1')n p? .-.~long,.tJr 1 on•n\\fll!ur fl pJlll"'\ 1nc11o·f•• .... , PJ"r p~ :.:.· •· 
_. .. r,,.)1'', )H Qtl• <lnr lo '~r".::!.Jn<p 0 \·Qrr~Ter \Ur la ... ,~ 

~..: .,.,..."',~fl!'\' ~n 0-:1,.r tno•u1ob'~ le melonge-vr ("),,,. ::su.~ur o pol.-\ f!nfroin .. por mnf<lrrdv1.. f~r ,~ .. "'f~\., ... 1 "9"" 

~ .. ,•,.1.1r 1nd ... p,,.nd0Mt. bri\f" If! produ1r ~" conanr IP\ blo.::\ ~...,.nrvfl!'I\. fl!'f 11 lfl!' po•J\\,. don\ lo .,...\\on\ f,n a~ P'"" 
'Jl•.-.,.nr':'lr•.'ln lro q1lul()T d..- ,..,foulemenr. fo,.q~. pe-;r #orr~ ~Qu•~P'"' f'J.,,...r ro .. ..:ord DIM 11iS? .,1! i.rici.- t;r~· 
]/'j]Pr;.ll) l~ \h1f0r ~n <·,u•choui: a~,,. vvkon•\"' d,,.,.;r,..m,..nr \l1· •Jr rubfl" rl o. '"'' of1n d '!" t""-..1• ... lt'l ~.·,r;1• .. v· 
11~ier .. .,, ,,.,. p.-nd,-inl lfl!' pompo9.., 
[,.. pn .. ,; ,.,,... m•"lrtfrJqro fll!'i~\' IJfl•QHfl!' p.-r- ,,., (,. dfl!'m»nf,1 l'"' ~-H~ .• 1•· "l.,. four,.. ;Q p0mp ... \•J"'o ""'' ,,. • .,,, •• ..j on•.-·,, •. 
.... no u:r ,,. \•iJ;:.p· ,,, n1 \vr lo mof(")(1\Qf1on o•r.\1 fn_.,~.tqn• I •n\p.,.. r,,,n d,.. Touh'!'\ 1,,., pr,rr1~\ p,-,.,. ! .. r. .. r•1 ... z.;•· 

Lr. .. ~'''"' .•A(~E ,,,...,., lo p1'lmpf! occouple,,. rlirfl!'cr~m.-n' n i<i m'.)ror1\or1..,nJ. don\ rill!'\ , •Jn,j1r10.,\ 1,.. rroo1<J1/ prl~ 
por',rul11!'r~ml!nr rlurr\. p ... rm~r d·obff!'nt,. u,, t!lonro~ .. rn'r--inn,.I '-''" l1m1ff! d1m,,.n\ron\ ~ti ()1..•h rf'\-it ,.n '.f'1"~c1n• 
t~\ moii>,.1..-\ ovcnro~)f!'\ fl!'! 1 ... , mtiome\ d:onee\ di!" la po ~.,. p0mpanr~ rl~ la ~''~ M(RN 
U,., U)11"1o""'d..- d,. fermrfure. Ove<. f(J(CGrd. ~rmr.t d 11hi1\~r lo pm,'tp• OU\.\1 pour I~\ r.mrlo1\ ryp111•1~\ .-j_. 111 ,,,,,,. 

MA 

• 

Cararterisriche frangirore 
Caracrerisriques <oncasseur 
Vane · crusher derails 
Ruhrerongabe 

• 

\1111 M(UI MCIAC M(ll00M(lll)M(l1\0 

"' I! ! ! 'I 

TIPO A At 

. llCRll 15-t 425 

llCRll 15-2 425 

lllCAt IS· r ; .. , .•. 
I ' ' 

"·''· '-'•'• ! :~ 
UV 'Ml ~; .. 
""'' : .,,.:'; 17 

>~ J~ I ~1 
;·M1~ ~-1 
1 
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; I '1•.1.; t\A] .. , 

914 ... •11. t~• f f~f I 
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·.~ ! ~~ ~''· I!~ '''J I I""''· 1'171ti i "'' ; .. ~; P .. 1 T n:f .. ,Ul j 
! 'l?I, 
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I f~1111 I 

l\ll :.co t~l i U:""l Toi() 
174'\ I , 111 · i IJP 

11'\S r ~\ ,., r ft;>Oj mi.~.;·,,.,, I 
1V1 r S~ • I .1 !\ ~ 9;>11 7'1 : 1 TSA_ 190 ' 

! 
1~;.lf ftT II/) I Mlj;>ft0!1~:·'·111l 
"1}1 ftl Ill) !1101! ~ i,.JI'~,.., , 

I I • . .. 

llCA[ 10 1 

llCAf I0·2 

llCA( 100.1 

llCAE 100·2 

llCA[ 11S·I 

llCA[ US-2 
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WITH INDEPENDENT SUPPORT 
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SUPPORTAZIONE FLANGIATA 
AVEC FLANGE 
WITH FLANGE 
HALTERUNG MIT fLANSCHEN 
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( ·) la prima quota si riferis.ce a 
una pompa con bocca di scari· 
co con flongio UNI 2223 PN16; 
lo ••condo o uno pompo con 
bocca di scar•co con raccordo 
DIN 11851 l•mmino 

1·1 La pr•mi•re chiflre se ret•re o 
une pompe ovec flange UNI 
2223 PNl6 au refoulemenl; lo 
deu•i•me a une pompe avec 
raccord femelle DIN 11851 au 
r•loulement. 

I • 1 The first ciffer refers o pump 
with UNI 2223 PN16 flange or 
rhe out; 1he second one to o 
pump wilh Dl;-11 11851 female 
fining or rhe ourler. 
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1·1 Di• e .. re Ziffer b,.1ienr sicl 
ouf etne P\lm~ mir UNI 222: 
PNl6· flanschenousloR - on 
schluB; die Zweire ouf •in• 
Pump• mir DIN 11851 
AusloRonschluB. 
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CON TRAMOGGIA l COCLEA ~HIE 
SERIE 
SERIES 
SEl!lE MC AVEC TREMlE ET VIS SANS FIN Of PRf.AllMfNTATION 

\VITH HOPf'ER .AND F'Rf.FfH>ING SO:EW 
MIT TRIOHtR UND fO!m[i<~OiNECH 

Cod. CED: ZMC 

---------__ -J-.-
MCN 

_,~-----.-~. 

..... -..... 
MCE 

~ cOn t:-amoggio dolala di codea di inolimentorione odolto o ptQCfoni 'Oise® e che "non Konono nel rubo di alimento:ron .. 
'"1r.>moggio. in occiaio iriossidobile, t coossiole con lo J!Oll'po. Nella parte superiore e dorara cL una llangia ~nanga1a,.. a!la 

pu6 essere opplic:Olo u1I conwgliororw di quokicni tipo. ·- . · 
'di moncfolo. do hwgioto, ~ essere con raccanlo OIN 118.Sl o con flangio UNI 222JPN16. 
~ in gommo e diaclb•...,. vulcGniuolo su rubo di acciaio per evitore uno suo 10larione differcnziaro cfuran•e ~ pompoggio. 
~ monroggio lclescopico penne1fc un nop;do smontoggio di tullo lo pompa senza do.er inrcrwnirc sulla porte sup 

iPororiuozione ~----...i......-e ogevolc l'iipaione~cli Jiitre lc potli per pulizio e/o monutfl!zionc. 
"MCE:con ~"':"~~o Gllo ~ pe,.metrc di oncncrc. nde condizioni di escn:izio non 

;flO'ticolannene gro..ow,. un montoggio nniqnole che contiene pl~ gli ingombri eel i cosli. pur conMnalldo lo .resso pro II· 
'citil di ""°"'oggio e le stesse i:orolferislich "dela porte ·pompari14i·Cfdo ._. MCN. · · • ·· ~ . 
'1/n Cop.rchio di chiu>Uftl. con'~ Perinefre di Utiliuorc 1a;poj'.llp0 cinche nes' impieghi corotreri.rici ~ serie MA. 

?-1~pe-\ o~-: ff'J!'m11f" ~r vw\ Jans f1n d4P pre-.ohme-nror1or.. 1ndtque-e-s pour produ1f\ "'1\QU4"u• Qui ~ cnvl..-nt pos d•:r\ 1..- ruyou 3 al, 
.• ,,.- rar1on l."l frprn1e. t:n ocser JnO'l'•doble. f.'\f coa••ol" 0 Jo pompeo 
:J,;.,\ \a porf1e- super1e-ure e-lle psi ~u1ppee- o~ une- h,..df! rccfonguloare. 'O Joqvrl!e on pcur appl1qul!!'r un rron\port,...;r d:.- n· 1mp-.1-'.­
'f ~~I rypei 
l~ ·~ouloi d .. refoulemenl, lorg~. peui r''" a ... c roccord DIN llBSI OU o...c brode UNI 1173PNl6 
V. .. ~aror eon <nut<houc o ere vukom\r d1rrcrernr.n.r \ur un rube d"aoer. of1n d·~n r"'ter lo rorar1on d1ffcrcnctll!'r ~ndonr It- p-:;:ol':"l 
~0~1~ l, porrt(ul1 ... r montage ff'leKOP•Que prrmrr ~ df!'monrog"° rap.de df' route lo pomPf!'. \OftJ nrcru.••f' d" 1nf'!'"V'!'"'' "' \u' : ... 
\upport "' \ur lo moforr\Ohon. am" Foc1l1tonr l'1n\P .. t:htlr1 dr toufe\ le\ port1r.\ pour I'! ncnoyoglf!' etlou l'cnfrf'f1~n 
l'l \car~ M(f (n~ lo pompt9' o.:coupltt dtr~le-mf'nr o ~ moror1\0t'()l'I). dons de1 ct.>nd1r1on\ dr ~r.Jv~rl pa\ p0rfM"ul1,rf'mr.nr dur_. .. _ 
p,.r...,f'f d"obr'!n•r un montogc rot.ann•I. q111 l1m1r" d1rnl!'nS1on\ er coUf\, tour en gordonr le\ memes 0110ntogr.\ er I" m@-mt!'\ donn~~' 
ri~ ,., porf1e pomponle de lo wrte MCN Un cou~rclf!' de fe-rmefure. 0""'< roccord. Pf!''"f'f tfur1l1w-r la pom~ ou\\I P.3ur •f"\ 

rrnplo1\ ryp1qu~\ d~ lo l«rse MA 
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MCl~J 

MCI IS-I 

Ill('.[ IS-1 

MC( IO I 

MCl I0-1 

MC( 100.1 
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• •• c 0 f_ • 
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WITH INDEPENDENT SUPPORT 
UNABHANGIGE HALTERUNG 

A 

1 · ~ J , .. 
1: ~- !! 

s 
0 

• 

MCE 
.. 

• 

I~ 
:. 
:i • 

s 

c 

--·- ----· -- ---- ----
SUPPORTAZIONE FlANGIATA 
;..vec HANG[ 
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HAUERUNG MIT flAN)(HtN 
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i ·) la prima quota si rife-riser o 
vna pompa con bocca d1 scari· 
rocon flongio UNI 2223 PN16; 
la seconda a una pompa ron 
bocco di scarico con raccordo 
DIN lllSI f•mmino. 
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I • I lo p••mier• chiffre s• r<tfere o 
une pampe avec Hong• UNI 
2223 PN16 au refoul•menr; la 
drv•••m• a une pompe avec 
raccord fem•lle DIN lllSI au 
r•foulemenr. 
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I" I Th• first ciffer refers a pump 
with UNI 2223 PN16 flange ar 
rhe our; rhe second one ro o 
pump wirh DIN 118Sl f•male 
fining or the outler. 
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I" I Di• ers•• Ziffer beziehr sicl 
auf •ine Pumpe mil UNI 222 
PN16- Flansch•nouslaB · O" 

schluR; die Zweire auf e1n• 
Pump• m11 DIN 118Sl 
AuslaRonuhluR 
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Cod. CED: ZMR2 
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• 

'}4 

I 

SERIE 
SERIE 
SERIES 
SER It MC 2 R CON TRAMOGGIA, COCllA E 2 AUMEW'ATOll A PAU 

AVK TREMIE. VIS SANS FIN DE PIE-Al.IMENTATION H 2 AUMENTATEUI A PALES 
WITH HOPPER. PRE-FEEDING SCREW ANO 2 VANE FEEDERS 
MIT TRICHTER. FQROERSCHNECKE UNO 2 flUGEl FOROERER 

MC2RN 

'°"'pe' Ovet' lrf'mMt. "'' 1ans f.,, ck prf · 
olt.....,ro•ion er 2 m.tlongeun "lomenlo· 
leun o poles. q.,. fociltrenr le pompogtr dtn 
Jl'odu•IS plus Yl"!Uf!U•. 

Les 1 oltmenrcrevrs pounenr I<! p<odvrl 
dons lo ""'°"' fon de J>tW·of.menlollon ofon 
d'..,.rer que. por fovre de 1e YIKOtole con· 

Stderoble. le produrf 1'orrile 1ur lo "'' 
mime, en en ginonr l"olrmenl.Jhon. 
l' enfroinoge de• olimenlolevrs "'' fo.r cu 
moyen cl' un mcfeur •leclrique ind.tpen­
donr o .. < .-ducleur c>U variofeur de 

'"'"'"'· t. goulor de r•foulemenl peuf ilrtt 
equippf o .. c roccetd DIN 118SI o<i brrde 
UNI 2273PNl6 

PO 

~ 



PALE 
JATE\JI A l'Ai.ES 
EIS 
EREI 

--- --- ---- -------------- --- -----------------
SERIE 
SERIE 
SERIES 
S~IE MC2RN SUPPORTtt.ZIONE INDIPENDENTE 

INOEPENO.-.NT 
WITH INDEPENDENT SUPPORT 
UNA8HANGIGE HALTERUNG 

F 

8 

---..._ . 

s 
0 

. ~ 
!· 

••• ·• 
.'It--~ 

s 

( 11 La prlma quota sl rlferlwe ad 
ollm-faforl trawl-fl do mo­
forlduffare, la seconda ad all· 
menlolorl trosclnotl do 
mo1ovorlolore. 

'· J la prima quoro 1i riferisce a 
uno pompo con bocco di scol'f· 
ca <on llangia UNI llll PNl6; 
la srconda o uno pompa con 
bocco di scorico con raccordo 
DIN 118SI lemmino. 

1(1 

A 

.. 

w 

c 0 
I( 

11) lo premiere chlffre se r"er• o 
I' enlroinog• des ollrnenlo· 
leurs au moyen de moror•­
ducteur; lo deusl•m• o l'en­
lroinog• des ollmenloteurs 
ou mo:r•n de motovorloteur. 

I · J Lo premiere chiffre se relf>•<' o 
une pompe ave< flange UNI 
llll PN16 OU reloulemenl. lo 
deuarf!.mr a une pomp• ov~t 
raccord femelle DIN 118SI au 
rf!foul•mrnf 

G 

z 

> w --· 
u. 

£ 

( 1) Jhe first cipher refers ro the 
feed-• -•orlng by means of 
reductloft boa; the second Of'te 
to the feeders mo•oring by 
m-n• of vorloble speed unil. 

I" l The firJt cillf!r refe,. o pump 
wilh UNI llll PNl6 flange or 
the our; the second onr ro o 
pump wilh DIN 118SI 1.,mol .. 
fir11ng at th• ou•I~• 

Al 

i. 
M 
N 

::r:: 

11] Die ersle llff•r bedehl slch 
auf den lt1f;.ihrerbelrleb 
durch Getrlebe; die lwelt• be­
aleht slch auf den lufiihrerbe· 
1rleb durch sl.,fenloses 
Getrlebe. 

I" l Die eF1le Zaffer b .. 11ehl sich 
oul eine Pumpe m1r UNI llll 
P,..16· flansch.,nouslaB · an· 
schluB; die Zweilr auf rine 
Pumpe m11 DIN 118SI· 
AusloBanschluB 

? ·) 
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SECTION 4 

REMARKS 

1 . SLUDGE FEEDING PUMP 
BODY : 
ROTOR : 
STATOR: 
SEAL : 

CAST IRON G26 
ALLOY STEEL HARD CROMIUM PLATED 
SYNTHETIC RUBBER COATED 
PACKED TEFLON GLAND 

CAPACITY : FROM 4 M3/H TO 24 M3/H AT 2 Bar HEAD 

2 . GEAR BOX SPEED VARIATOR 
MINIMUM SPEED: n=lOO r.p.m. 
MAX. SPEED : n=526 r.p.m. 

3 . ELECTRICAL MOTOR 
5.5 Kw 440V. /SO Hz 
4 POLES 93-BS 
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POMPA : MIN 100/l CSF 

RIDUTTORE : VB 1 OR 1=1. 9 BONF. 

HOTORE ELE. : Kw S. S 440V /SOHz 
4 POLI 83/BS 

ALBERO POMPA : • 42 

ALBERO RI DUTT. : • 48 SECTION 8 

.-----------·--·-·-- ·-··~--------------1 
Cl lente: ITALPROGETTI PALLAVARAM TANNERY 

engineering INDIA 
SAN RCMN> (Pl) ITfl..Y Ta. 0571 450477 -~ ------~---- ----·-

TB.EX 501827 TELEFAX 0571 450301 I Sost. 11 I Sost. dal __ 
1-------------- J. ·--·--- ------

Oggetto: . 

EFFLUENT WATER TREATMENT PLANT 

US10 Dl8D !' PllllJEnt' 
U....EllllM'Ellm 
anml.RD'WTIO.DTM10 

---- - ---·--------- ----- ·-·-· ..• - ·-------··----·- --- A'llllZl 18ClRlm1MMm>-

p8r t 1 col are: BASE FRAME OF HELIC. POMP ~ 1C1tJTTR 
------~----· r-- -----~---·- --·----·--- -- ··----·- - ' -

...-- -~......- ... -~---·- _l·"--- Dtsegno N. Mod. 
• -..;: '· MIMI'.\ .,..,, 

~--=~-~--~~-~ . ,.: ------ -- 1 : 5 A 1 WTP 0 7 3 0- 9 3M 0 0 1 0 
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4.5. BELT FILTER PRESS (Item 17) 
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FILTRO 
A NASTRO 
PER LA 
DEPURAZIONE 

II filtro a nastro e rl s1stema d: 
t:.rra11one che pe~tte la d1si· 
dratazione de! tango in conti­
nua negh 1mp1anh d1 depura-
11one E ut1hzzato soprat:utto 
negil 1mp1anti d1 depuraz1one 
munocipah ma VJene apphcato 
con successo anche su fangh1 
d1 ong1ne 1ndustnale. II funz10-
namento del h!tro a nastro pre­
vede la t:occulaz1one del tango 
con un potiele!trohta Succes 
S•ve zone d1 l1!trazione mcre­
meniano la pressione d1 lavoro 
Sul prodo!lo progresS1Vamente 
lino atrespuls•one del panello 
II filtro a nastro (FPN-C) uh­
hzzato su: tangh1 prodott1 dal 
lavagg10 degh mert1 s1 d1fleren­
z1a dal modello standard per 1 
cuscinett• part1colarmente 
nnforzati del tipo con rulh a 
bone. per la struttura d1 soste­
gno de• nastn hltrant1 oltre che 
a1 nastn stess1 che sono part1-
colarmente res1stent1 alrazione 
abras1va 1• sabb1e e compost• 
·nert1 1n genere 

The belt press is .1 fi!rr.r:~'n 

.ru,-tune designed '-" ._-,1·,t;­
•r •• , )iJ:i sludge de,~·d~errr:c; U :s 
.1~:1~tf'y tJ!Ji!Zed in ,""l'iut1;C1;.1,J!1 

h_>:-. .l:;.'1ougr. .•!is a:s'--, s .. : ... :i...·r:; 
~t~Jj. • used tor :ndustrtai .sppl1-
c.H1c1ns A pvlrelectruir!e is a;J­
i1t'.! fc' the siudge "-' ,.-redte 
'"'-·cu1a:1on Once or: th<' t>i!I! 
;x.~ss me floccvlated sft:age 
b<'(]·"S the dewatering proc,'ss 
:r:.-cuqn the grav;ty drainage 
:ewe low pressure area tan­
g<.'f'f1a1 pressmg area and high 
pressure area. Ttie belt pres_s 
(FPN-C) 1s generafly used to 
dewater the sludge produced 
by me washing of aggregates. 
It is slightly different from the 
standard model in that 1t is 
equ;pped with reinforced bar­
rel roller bearings. with a sup­
porting frame for the f11termg 
cloths_ and with anti-abrasive 
belts resistant to any types of 
sands and aggregates 

BELT PRESSES FOR 
LIQUID/SOLID 
SEPARATION 

le filtre a bande repreSt>'.lte 
le sysreme de filtration qu: ;Jf·'­

~! la deh~".Jratarion de ti.:: .• t:s 
~n contu1u dans fes 1ns! . .1:'.:! 

!ions d·epurat1on 11 ·:·st ,,~, 

ploye surtout dans les 1ns!.i':a­
tions d"epurat1on munoCloMit'!S 
toutefo1s ii est apphque a·,~c 
succes meme sur bouP.s :J Jri· 

oine 1ndustnelle Le t0nct«:Jn­
;1ement du hltre a bancle i::·e 
vo1t la lloculation des bour:s 
avec un polyelectroly!e Les 
zones su1vantes de 1i11rat1on 
augmenten! la press1on de tra­
va1i sur le produ1t progress1ve­
ment 1usqu'a rexpuls1on du ga­
teau. le filtre a bande (FPN­
C) employe sur boues produ1ts 
par le lavage des inertes se 
d1fferenc1e du modele sran­
dard par les coussmets part•­
cuherement renforces du type 
avec r.Juleaux a tonneau. par 
la structure de soutien des 
bandes fil!rantes outre que par 
les memes bandes Qu• sont 
partrculierement res1srantes a 
raction abrasive de sables et 
combines inertes en general 

FILTRE A 
SANDE POUR LA 

DEPURATION 

Die Siebbandpresse ·•· .. ;.:~: 
d1~ i4.C)l)(•!'t~J~t_·.···:~ ·.'·, • 

Kia£_ :;c!1Lf:r~:~:,··~:'1.~. ~' l:-.::-t,. ~:r1 J 

S1e l\'rr<.1 \::~r .iPt'"• .-· .~f',t' 

Kon:mun .. :::,..,,1.;.:·.;: 1 :.: .. ;··r: 
veruendt 1 ! .1t1, 1 • ~, .• ,: .~~;l·~? 

erlalgref,:I~ rn;: 
lndustn . .,Jsct1i.1t•·,,..,.,. 
e1ngesc?:.z: !.>~e A!!Jr•::.:.\.~t~ .. ~e 

der S1ebb .. =i'h.1pre~~,l s:en: d•e 
Sch!amn1f!J-:~ .. ~':l] .·:~:!!r .. f:;. 

Polyelektroli'! h" der 

E1r1foehrung pe' S.:!!•«''"'·1tr 
aul die F1fterlfa..._-h,• l'<'r. ws 
Oarai:ffolgende 
Ftltnerungszunen e:hc>t'flt!n 
fortschre1ten11 den 
Arbeitsdruck au! dt'm Pro1.1ul.t 
bts zur Presskuc.'l~'nabndhme 
Die be1 Zuschla(1~"'·1s.:t?tmgs -
schlaemme em9t.'S•'t/te 
Siebbandpresse (FPN-C) 
unterschetder sich vtJm 

Starn:JardmOdell clwch C11e 
besonders versr.1erlo.ten 
Tonnenrollenlager t1urch aas 
Stuetzgeruest der 
F1lterbaender und durch die 
besonders sand- und 
zuschfagsre1bungsfesten 
Fdterbaender 
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-Lullkompressor o 15 1 s 1 s •W 0 75 
· Bancl'.onchutl kW 1.1 : 5 2 2 J 
-W~ kW 3 4 4 55 
· FIOCX~e• kW 0.25 0 25 0 37 0 37 
Ge.onc:rll Kg 2520 31 SO 6:200 6900 

Le dimensioni del modello FPN/C sono identiche a quelle degli altri modelli. 
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FPN 2200 N - FPN 2700 N 
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PVC PIPE •3/4• 

•• 

MANUAL CHECK 
VALVE VALVE 

PVC PIPE es• 

WATER FROM NETWORK ____ .._ _______ ___, 
Q = 4 mc/h MAX 
H = 2 Bar Min GALV. STEEL PIPE • . 2• 

• 

!BELT PRESS FEEDING 
i 

F 
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STATIC MIXER •1V2" 
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3900 

-. 200 
---- --oj --~00-1 ~ 

~' ---------

S : water for washing belts 
Q = 12 mc/h, H = 1 Bar MIN 

Network water or water 
with suspended solids 
less than 0.5 mm 

lJll 

' 300 - -t---- -

IVIEW C-C 

u·N IT : , a = 
feeding water (pure water) 
2 mc/h, H = 2. 5 Bar MIN 

SECTION7 

- - -- -· -- . ---·· . ------ ·--··- ... -· -- - ·- ' - - ---·- ···- -· ------- --" - .. . - - .. .. 



!VIEW A-Aj 

1000 

I 
200 • 1· I -1300_ 

w c-c 
SECTION 8 

1. BELT PRESS TYPE DM 2000 
2. BELT CONVEYOR 
3. BELT PRESS FEEDING PUMPS 
4. POLYMER AUTOMATIC FEEDING UNIT 
s. DOSING PUMP 
6. ELECTRICAL MAIN BOARD 
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4.6. AUTOMATIC POLYELECTROLYTE 
PREPARATION AND DOSAGE 

UNITS 
(Items 17a ' 22) 
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lmpianti automatici per la 
preporazione di soluzioni di 
polielettrolita 

Descrizione di funzionomento 

Lo polvere e l'ocquo conffuiscono nell'imbuto diluitore 

• Lo polvere proveniente dollo tromoggio, tromite la codeo a 
velocito voriobile, code nell'imbuto di diluizione 

e L'ocquo proven;ente dallo lineo di olimentozione ottroverso 
uno serie di controlli : monometro, pressostoto, riduttore di 
pressione, elettrovolvolo, Aussimetro e giunge nell'imbuto di 
diluizione . 

• Lo soluzione che si formo code nello prime vosco, ottroverso 
lo porete a sifone si trosferisce nello secondo vosco; quindi 
sempre tromite porete a sifone, giunge nello terzo vosco. 

• Lo soluzione viene montenuto in movimento costonte do tre 
ogitotori a basso numero di giri. 

• Durante ii trosferimento descritto lo soluzione giunge a 
moturozione . 

~ Le sonde nell'ultimo vosco determinono ii processo di 
outomozione dell'impionto. 

Processo ocquo / polvere 

L'ocquo e lo costonte . 
• La polvere e la variabile. 

L' ocquo e monlenuto coslonle come segue : 

Nella serie PL: Dalla pompo centrifuge e dollo 
registrozione del flussimetro. 

!>· Nella serie PLR • PLC: Doi riduttore di pressione 
e dollo registrozione del flussimetro. 

1r Nella serie PLS • PLE: Dal riduttore di pressione 
e dollo registrozione del flussimetro. 

• lo polvere viene erogoto in quontito voriobile dolle differenti 
velocit6 della cocleo . 

lo miscelozione ocquc/polvere ovviene quindi in modo 
contemporoneo e porallelo . 

-AulOmolic plants hK prtpa• alion ol 
~solvtiOns 

Principk ol opetafion. 

"-*' """--· ~ ....... "'-'· 
··- .. - ·' ·. . : .. - -. ·.,c·· 
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Parlicolan: lmpianto Pl 3500 compktri 
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CARATTERISTICHE PLS 
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CARATTERISTICHE PLE 
MECCANICHE: •·:. . ·. 
" 

:·. ;; ... 

• 
ELETTRICHE: 
• 

~ 

'' 

t ___ 
~-

~ 

Caratteristiche 
genera Ii: 

• Pre1 sione ocquo 
a!im~toz1one non 
inferiore a 0,5 BAK 

• Buono dissoluzione dello 
polvere 

• R1du1tore di pr~sione 
~l!'ocquo 

• Condotto di diluizione 
acquo/ polvere che 
~!ermine una buono 
dissoluzione 

• N' J ogitoton nel Pl.S, 
N' 2 ogitotori nel Ptf , 
T utt1 a pole lorghe ed o 
bo1 so numero di giri . 

• Sande di minimo livelfo in 
occ •no• con isolonte in 
moteria!e plostico 

• Collettore drenoggio e 
troppo p11!110 (OPTK>NAI.) 

• Oi.adro elettnco (STANDARD) 
1n occordo alle A(f-(fl 171 J. 
CEI 6.t·B •arianti 
CEI 6.tB V CEI 6.t·B.V: 

~ 
I 

.. ... 

i 
I 
I. ,., 

.• 5'ti 

•. ·.7· .. · :· .... :.-
:-.:-.... 

...... 

.. , .,. .. ;;· 

-~· ·-.... 
•:~· 
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Caratteristiche generali: 

• P'flsione ocquo olimenloziooe 
non inferiore o 2.5 SAR 

• Ottimo dissoluz1one dello pokre 
con folole ossenzo d1 grumi. 

• Ridunore di pre11ione dell'ocq-JO 
di olimentoziooe 

• lmbuto di diluizione ocquo/pol.ere 
che determino uno perfetto 
dissoluzione 

• N" J ogilolori nel PlR, 
N' 2 ogilotori nel Pl(, 
lulli o pole lorghe e o basso 
numero di giri 

• Sonde di min;mo l1vello in ace 
inox con isolonte 1n moter1ole plostico 

• Coperchi delle vosche, (OPTIONAL) 
• Collellori di drenogg•o e troppo 

pieno, (OPTIONAL) 
• Ouodro elettnco (STANDARD) 

in occordo olle ACF CEI 171 J; CEI 6.t-8 
vononti: CEI 6.t-8.V CEI 6.t-8;".': 

... "'~ : ' . -..,· 
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CARATTERISTICHE PLR 
MECCANICHE: ..... . · . . .. 
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ELETTRICHE: 

" .; 

.. .. 

., . 

- ; . 

. ;• ! · ... 

.- : : ... 

CARATTERISTICHE PLC 
•.·.-~/!<..;..~ 

··-~ MECCANICHE: 

ELETTRICHE: 
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4.7. DOSING PUMPS FOR CATIONIC 
POLYELECTROLYTE (Item 17b) 



... 

SERIE E-EM-VE SERIES 
POMPE 
HYDRA 

POMPE MONOVfTE 
e A ROTORE ELICOIDALE 

' ' 

' ' )' 

Po~. _(1 ot>J er · ?a.~u Mt Al M y Q 

HELICAL ROTOR 
PROGRESSING CAVIT,Y 

PUMPS 
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aat1 caratteristici 
elettropompe 
monoblocco "EM" 

se•ect1on chart 
"EM" enbloc pumps 

POMPA TIPO 
PUMP TYPE: 

EM 28 

EM 24 

EM 48 

EM 44 

EM 68 

EM 64 

EM 88 

EM 84 

MOTORE-MOTOR PREVALENZA m.c.a - TOTAL HEAD mw.c 
060CCHE 1---...:::;.::::..:...:::.:..:;..:.:..:.:::..:..:::;..:_~r-;,~0~~20:;--"'~3~0-;-4~0:;-i:--;-5~0-r-;16~0:--T:-:;70~r-;8~0:--:--;:;:90~r;;I0~0:-1 

NOZZLESS 0 CV 'r0N ~~S ~g:j 1-----~--PO-R_T_A-TA~V-o-ra~--C-A-P-AC_l_TY_V~h----~---1 

3/4" 

"3f4" 

'. 

1 • 

I ''" ,. 

1%" 

150 I 
: I . I ! 

' 270 i 255 l 230 i 205 ! 185 : 170 : 
I ! 

o 35 : o 2s I 4 ! 1380 300 280 

I 

025 ! 018 l 6 ! 900 162 ! 155 1145 I 135 I 125 I 114 I 105 180 167 

o.35 I o 25 i 4 r 1380 600 530 
! 

475 ! 430 I 380 I 340 I 300 l 
i ' ' I I 
I I . I ---1~~,~..--~ 

0.25 0.18 6 900 380 I 345 310 
1 

280 . 250 I 220 200 ; : 
1 

0.75 0.55 4 1380 1090 980 890 I 800 i 710 I 630 550 i l i 
0.5 0.33 6 

I ' I i 
900 700 640 570 I 510 i 470 I 420 375 ! 

1---0.-33-+i -0-.2-5-+---8-+-6-8-0-+---54_0__._! _4_9_0-+---44-5-+l-400 I 3 70 i 330 i 300 I 
! 

! 

0.75 0.55 4 1380 2420 / 2130 1890 1680 1450 1300 

o.5 o.33 cr 900 15eo I 1400 1210 1090 930 830 

I 
680 1200 I 1070 920 810 705 630 

I 
o.33 I 025 8 

i.s I 1.1 
I 

! 

4 1400 2900 ! 2650 2350 2100 1850 1670 1500 1300 I 1150 
i 

0.75 6 900 1870 1700 1500 1350 1180 1080 950 870 740 
---+----1--+---+----+---l'---+---+---+---+--1---+---+----i 

075 0.55 8 700 1450 / 1320 1150 1040 900 830 750 650 560 

1.5 1.1 4 1400 3500 3250 3000 2750 2510 2300 2100 

0.75 6 900 2210 2100 1900 1760 1600 1470 13?Q 

075 0.55 8 700 1720 1600 1480 1380 1240 1150 1050 

3 2.2 4 1400 4030 3610 3200 2800 2400 2030 1700 1-130 1180 

. -~--- ~-~~- _6 --+-90-0-4_2_6_0~-~:~ 2030 1500 1550 _13 __ 00------_1_10_0 .... __ 91_0 ~6~- -·-·-

1 0_75 8 700 2000 I 1800 1600 1400 1200 1000 830 710 590 

3 2.2 4 1400 5500 5000 4500 4100 3760 3300 2900 
------- -----+---1----·-+-·----+--·- ---+-----+ -----+--+-----+----+---

2 1,5 6 900 3550 3200 2900 2620 2400 2100 1850 
-- --·~ -----<>----+----+---- --------.---~ --+---+---+-___,f----+----1 

0.75 8 700 2800 2500 2270 2020 1820 1620 1400 
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L1 rm E-EM-VE 

GENERAL/TA 
:): :rart;i '1: P<>mpe v0lumr:1rrctit· ru•lio: qu,11111 ro!ore me!allico elr 
· r 1u t 1l•'· 1 • ·~a1tu1to da un;i v1k: a lJn ;.ir~r~(.1~ iir J. riiota 111 unn staft~rt: 
.,•,1str<,'' l1ottantt: costi!urto J.: tin:i vrt" a due prmc1p1 
L--1 r,, •r:'f •<! JJlJ;J. 1n prat1ca. C<>nv1:,ql.aw, 1uals1as1 tipo dr hqu1do 
;ind11, ·;p: irrn_ abras1vo. v1sr-r •so•· 1 :en prccole part1 m sos pen· 
Slf,rH~ 

I 1111" Ir venqqno convoghatr senli1 !urtJolenza e ag1taz1orie 1r1 

m. ><1•.> da non comprometteme le r,aratt~rrstrche fis1che. ch1m1-
ctH: ed organolett1che. 

APPLICAZIONI 
L1qu1d1 d·:ns1 e v1scos1 in genere. 0111 rn1neralr e vegetali, 0111 ali­
rnentarr. paste dentrfnc1e. melasso. creme d1 bellezza. v1rn. fan­
qh1 da 1mp1ant1 d1 depuraz1one. latte. panna. 1mpastr van. suc­
ch1 d1 frurtil. acque m1neralr, 1mpastr ceram1c1 arg1llos1. ecc. ecc 

LIMffl DI IMP/EGO 
Portate s1no a 6 rnc/h 
Prevalenze sino a 90 m.c_a_ 
Velcc1ta d1 ro1az1one massrma 1750 g/1' 
Temperatura d1 eserc1z10 mass1ma 90 °C 
Mass1ma press1one d1 eserc1z10 10 Kq/cmq 

VERSION I 
E - pompa completa d1 organi d1 sopportaz1one. adatta per es­
sere accopp1ata a motori elettnc1, o motoridutton o motovana­
ton a mezzo d1 g1unh elastic1 oppure con cinghie e pulegge. 
EM - pompa monoblocco con organi d1 sopportaz1one comu­
ni al motore elettnco direttamente accopp1ato 
VE - pompa completa di organi d1 sopportazione adatta per 
essere accopp1ata a moton elettr:c1 flang1at1 (forma 85), oppure 
a motonduttor1 o motovanatori flangiall. 
In questo modo v1ene evitato ii basamento metallico. 

ESECUZIONI 
- Esecuzione ·c· . Corpo in ghisa. rotore 1n AISI 304 lucidato. 

albero pompa 1n AISI 431, statore in gomma acnlonitnhca, te­
nuta meccarnca c.datta al hquido convoghato, by-pass in ot­
tone 

- Esecuzione ·s· -Corpe in bronzo BZN7, rotore in AISI 304 
luc1dato, albero pompa in AISI 316. statore in gomma acrilo­
n1tnhca allmentare, tenuta meccanica adatta al liquido con­
voghato. by-pass 1n ottone. 

- Esecuzione ·o· -Corpo in AISI 316, rotorem AISI 304 luc1da­
to, albero pompa in AISI 316, statore 1n gamma acrilonitrilica 
ahmentare, tenuta meccanica adatta al l!quido convogliato. 
by-pass rn AISI 316. 

- Esecuzione ·a· -Corpo 1n MOPLEN, rotore in AISI 304 luc1-
dato. albero 1n AISI 316, statore in gomma acrilon1tnhca ah­
mentare. enuta meccan1ca adatta al hqu1do convoghato. 
non c possrbile rt by-pass 

Su rrchresta sono poss1brl1 statori con mescole d1 altro t1po co­
me l'e111ene-prop1lene, la gomma naturale. ed rl v1ton (questo ul­
trmo solo rn alcunr modelh). 
Es1stono anche poss1b1hta di material! c1vers1 per i rotori come: 
AISI 316. acc1ai trattati. cromat1, ecc. 
I moron elettnc1 normalmente prevrsh sono con protez1one IP 
44 E con tens1one 220/380V-50Hz. tri!ase 
Su rrch1csta sono poss1b11i protezioni, tens1oni e frequenze d1f­
fcrent1. E poss1h1le anche l'esecuz1one anlldeflagrante Ex-d. 

GENERALITIES 
The E - EM - VE are positive displacement pumps and are 
t>ased on a metal single-thread helical rolor. turning wrthm a 
rutit)er double-thread helical stator_ 
r tie pump wrll handle pratrcally all fluids also d1rt1es. atirasrves. 
vrscouses and wrth suspended particles_ 
~lurds arc handled without turbulence and agitation so the phy­
sical. chemical and intrinsic properties are preserved_ 

APPUCATIONS 
Dr"nse end viscous liquids. mineral oils. vege!able oils. alimen­
tary oils, tooth paste. molasses. beauty creams. wines. sludge, 
milk. cream. mixtures. fruit 1u1ces. mineral water. ecc. ecc. 

WORK'SUMff 
Capacity up to 6 mc/h 
Total head up to 90 mw.c 
Speed of rotation max_ 1750 r.p.m_ 
Max. worl< temperature 90"C 
Max. work pressure 10 Kg/cmq 

VERSIONS 
E - pump with bracket. able for coupling to electric motor. 
speed reducer or speed charige lever with flexible coupling or 
wrth belt and pulley_ 

EM - monobloc pump with electnc motor directly coupled 

VE - pump with bracket. able for coupling to flanged electric 
motor (85 or Vl) or to flanged speed ·educer or to speed 
change lever. 
The common base-plate 1s not necessary. 

EXECUTIONS 
- Execution ·c· -Casing 1n cast-iron. rotor 1n polished AISI 

304 SS. shalt in AISI 431 SS. stator in acrylonitrilic rubber. 
mechanical-seal able to numped fluid, by-pass 1n brass. 

- Execution ·s· -Casing 1n 8ZN7 bronze. rotor 1n polished 
AISI 304 SS, shalt in AISI 316 SS. stator in alimentary acrylo­
nitril1c rubber, mechanical seal ablt; to pumped fluid, by­
pass in brass. 

- Execution ·o· -Casing 1n AISI 316 SS, rotor in polished AISI 
304 SS, shalt in AISI 316 SS. stator in alimentary acrylonttnl1c 
rubber. mechanical-seal able to pumped fluid, by-pass in 
AISI 316 SS. 

- Execution "G" - Casing in MOPLEN, rotor in polished AISI 
304 SS. stator in acrylonitrihc alimentary rubber, shalt in AISI 
1t6 SS. mechanical seal able to pumped fluid, without by­
pass. 

On request different materials for stators as EPDM, natural rub­
ber, or V1ton. are expected 
Also for rotors some of opllons as AISI 316 SS, hardened steel. 
chromium plated steel, are expected. 
T.E.FC. motors, IP 44 protection, 220/380 volts, 50 Hz arc nor­
mally expected. On request different protections, vollages and 
frequencies arc possible. Also explosion proof Ex-d execulion 
1s expected 
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Jo 
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TABELLA DI SELEZIONE 
POMPE E-EM-VE 

. . . 
'-i......L'.._ 

l At>Ll::. iN GONNECTIOI\ 
WITH VISCOSIT't 
AND ABRASIOh 

IN FUNZIONE DELLA 
VISCOSITA E ABRASIONE 

POMPA 
TIPO 

PUMP 
TYPl 

28 

24 

48 

68 

64 

88 
-------

84 

VISCOSIT A VISCOSITY 

cpo. 1 :.io 1 --so 1 -loo soo 1000-i ?;ot:ifsooo · 10000 · ,,:,nu1 • .:o0l•o'1ouooo 
1'· --------+-- ___ _. ---·-- - • ---- - t -- __ .,.. ____ - .. - • 

"r _ L~ __ !_~~-- _!! _ _ 1is --~- 1:i? __ _l :i::io j_65o _ ~ :ioo_. , :ou ',.·ou. 1:;00? 

MASSIMA \'El OCIT A DI ROT AZIQN[ g/mm. MAX SP! ED r p rn 

uo 1800 I 1700 1600 ' 1250 : 1000 75') I 5HO i 460 

[ 1ao0·-+---16_50_;---1ss?_1-1oao ! e~?-~>-65~ -~o_ f'-:ieo 

i 1aoo 1600 1soo I 1000 i aoo sao 1 450 !Jw 
f- -1eoo j 1sso -1450 i 9o-o-; --/-jc)- s~ -4-oo ;-3-00-

• --"f 

;'t>O : ?OO no 
t---~ 

::'30 1 11_0_.J ~5 

: 101J : 750 S'i 
~-- ___ .. 

:au i 135 : 1:.. 

o r .. v,~;~)1·.~· 
COEH'f ~: >'. F '! 

r.:n: 

6 l 1 700 1500 14~ --i 830 j -663_- '410 , -- J60 :-2-70- -

~ -i~(Jl_1_4s_o__,,__13._s9 L_?SO _-i _sea_ 420 320 _ ~-_:_ 
f 1500 ! 1450 t~0~-1-~~-5~0 380 ~9? ;_22_~_ 

r -----+ -· 
ICC i __ !_2_(!_ j __ !~ _ __ 8 

! 1500 1450 1250 600 I 460 340 260 I 190 

LIQUIDI NON LIQUIOI POGO LIQUID! 
ABRASM ABAASIVl ABRASM 

NON ABRASIVE LOW ABRASIVE ABRASIVE 
LIQUIDS LIQUIDS LIQUIDS 

140 I 110 ! tj() Ii 
125 t-951 55 - - ------8-

UOUIOI MOL TO 
ABAASIVI 

HEAVY ABRASIVE 
LIQUIDS 

1----~~~-~-t--~~-~---t~~~--~~~-+~~-~----~--

ESEMP! acqua. acqua e oho. 
vino, olio Cl• olrva ecc. 

EXAMPl.£: Waler. oily waler. 
wme, olive Otl ecc. 

FSEMP! acoua sporca. 
langh1 bfolog1C1 e<:C 

EXAMPLE Dirty waler. 
btoklgoeaJ sludge. ec:c 

ESfMPI. Fangtuglia. latte c!1 
cak:e. scagllOla Cl• gesso. 

impasto Cl• arg~la ec ~ 

EXAMPl.£: Slurry, hme mdk. 
gypsum slurries. we! muung. 

ecc. 

FSEMP! f anghoghe moire 
oen:;e, langh1gl~ con 

smengl>0. compost• Po :r 
smer1gl;.i:r11ra 

EXAMPLE Heavy abrasr.e. 
ltqw<ls hea1r; slurries. eme / 
slurries. eme. y c.m1PQllds 

ESEMPIO DI CALCOLO DELL'INCREMENTO DELLA POTENZA ASSORBITA IN 
FUNZIONE DELLA VISCOSITA - EXAMPLE OF CALCULATION OF THE ABSORBED 
POWER INCREASE AS A FUNCTION OF VISCOSITY 

Q 

4 

mc/h 

0 
500 1000 1500 2000 

E 
i :; 
"' .. .. :> 

• • :J- 20 

Dali: 
Portala/Capac1ty: 0 = 1,4 m 3/h 
PrevalenzafT oral head = 10 m 
V1scosrtaN1scosrty: 1000 cps 

.. ··-- __ ,. .............. -
I I f I •.Jtl• I I • I I •It• 

Tat) 2 
From fahles r.. 1. 2 and 3 we oblarn, on lhe basis of lhe known 
<Iara. !he r.p.m. rare. wt.1ch 1s 580 r/m1nure. lhc absorbed 
power·~ Pq = 0.15 Hp and the type or pump rs EM64. 
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2 i 

' I 
2 ·-

e-+-
7-+-
6~ 
5-+-
4j... 

3.;. 

'f or 

' ' 
iO 

&. ... 1 -

10 100 
i 
2 3 4 5 6 7 8 !HO 

La tabella da 1'1ncremer.rr, 01 v1· 
renza assorb1ta all'alberc rJella 
pompa per ogn1 100gtr. 1n tun­
llOne della v1scos1ta del 11qu11ic, 
convoghato. 
La potenza ricavata da qu.-:sra 
ratJella va sommata alla ontnn 
1a assorb1ta dalla pnmpi'I 1nrJ1 
r.ara sulla curva c;:iri'!li'1r1stir.ci 
(ved1 pag'J 4 e 5) 

The table provides adrJ1iirJni'll 
BHP by pump every 100 r pm 
tor VISCOUS l1qu1d 
The BHPdrawed our ot this tatilr: 
must be addended to BHP hy 
pump indicated 1n CHA RAC ff 
RISTIG curve (r,ee PWJ•.' <1 f, 'iJ 

10000 

1000 v 10.000 Cps 100000 

2 3 4 5 6 7 8 910 3 4 5 6 7 8 910 2 3 ' 5 6 7 8 910 
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dimensloni 
d'ingombro 
pompe "EM" 

ESECUZIONE 
EXECUTION 

ESECUZIONE 
EXECUTION 

ESECUZIONE 
EXECUTION 

Solo modelli 
EM 44 - 48 

84 - 88 

C-B 

G 

D 

M 

i 
I ,. 
I 

t ".~ .. t, 
I 

I 
I 

I 
~ 

POMPA TIPO 
PIMP TYPE A B C I D E E, E7 F 

E. 

p, 

E, 

H K 

EM24·7.8 

EM 44-48 

EM64-68 

EM 84-88 

90 117 ! 109 t:I~ 53 147,">I - !l6 I 71 130 I 77 I 

100 17.5 175 '""I 55 t,&I."> 174 ,:7• I 80 
1

14718, 18, 

1()0 140 ,,.5 170 fj() 7.7f, I - 1.55 90 
1

1,,., j 'l1 : -

;40 160 166 197 65 7.69 7.66 755 f 100 177 1 IOI j 101 

x 

x. 

.. :1 .. I II 

'' A 

I 

l c 

l M N 0 

'! _, ~ 

overall 
dimensions 

"EM" pumps 

K 

H 

K. 

H 

a 

B 

D 

a 

r 

B 
D 

a 

0 

0 

I 
_J 

P P P a X X X I 
PE.SO 'M'IGKT 

' ' ' ' C I B G D 

%" 7 84 84 ' Oll..">1739 f 736 l' - ! 11!0 4 '4 4 1 1 ' . i 14 ; ,., ' 17 -
I I I . • ' • 

1· 9 101 101 IJll7R'>j777j:?781711477i464j4!0i71; 77: Ill 77 

rn· 9 17.5 17.5 139,51347!3.lf.i .. 7.30 5471551 f r 33. J',: 76 
I ' I t t • ' 

,~· If 140 140 147l446/460i465 7.46 710j '74i 110: fl()' 53: 43 57 

-----------------------------------
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:;•·11ut! ESEMPIO DI CALCOLO I EXAMPLE OF CALCULATION 

POMPA 
TIPO 

l~JUI' 
IYf'f 

.:.: 

64 

HH 

- - - ,- - -- - -1 - -

C:p:; I :'O _i 50 

0 £ :.i I 65 
~- - _l -

!HOO 

1eoo 
18ll0 

IAOO 

1/00 

l!i50 

l!iOO 

1550 

1 iOO 1500 
r--- -i----
f· 1_109 _ ~~-sc:_ 

1500 1.!50 
> 
i 1500 1<!50 

UOUIUI NON 
AflRASIVI 

r JON AllnN;IVl 
LIOUIUS 

t ~)E..MP1 au..:u;1. acqu.l e uh• 1. 

1wrno. oln) r1i , N1va t..:.i.c 

f:XAMPlf Waler.'"'' wa11•r. 
wine. ohv•! all ec1: 

ItlO 

u 

1600 

1550 

1500 

1450 

l.1SCOSITA 

500 1000 

ii5 TJL) 

1!50 ' 1000 
~- -~- -

TOHO 870 

1000 ~ 800 

'l()(} 730 

1400 · 8:.lO i 66G 

_!~-~~J u7501 _sao __ 
1300 ! !)80 ! 530 

1250 : UlO :-460-

UOUIDI POCO 
ABRASIVI 

LOW ABRASIVf 
LIUUIDS 

[S[ '-.If~ acqua S>lvl• " 
fanqh• b1oloq10 t~ ' 

LXAMPlf 01rty w.1r..r. 
btOlogrcal :;lud\J!'. ecc 

Utrhzzandu la tabella 2 ricavramo: rincrememto dr potenza 
0.022 CV ognr 100 grri/mm molt1plrcando 11 vatore ricav;:ito 
dalla rabella 3 per rl numero d1 girr. ottenramo l'incremento 
d1 poten1a 0.022 x 580 = 0,127 CV che sommato alla 

f(j() . 

potenza assorb1ta (Tab. 1) dara la potenza rotate assorbrta 
dalla pompa 0.15 x 0.127 = 0.277 CV 

VISCtJSlll U MASSIMC' 
- CORP! SOL IOI 

:' 5UO 5 Otltl 10 000 :''> llOO .:o OUU 1t ltl (l(l!l 

3!0 ti50 1 JOO 

:so ~·HO 4t)() 

65U :,oo ]80 

580 450 i 340 
1 5:'5 400 I 100 
• 

.110 :!60 :'ii) 

.::•o :t'O :'40 

IHI) ! ~)~~ }~~u 

:•40 ;•i;o lY() 

l IOlJllJI 
AUHASl\'I 
AHHASIVI 

l IOIJIDS 

t ·~r u;:1 f ar1qh11Jh.a. I.art•! rt1 
· .ti, e. :.,.i:a4hnL1 l11 q:t·:~.o. 

imt.>a:>h) ll1 argdla :-·~u-

t XAl\.!Pll Slurry. h:Ttf! mil~ .. 
q·\lp~um :-Jumies. wee m1.•UKJ. 

ecc 

J :'UO 5 ;>()() !1 llllO 

.1l )() .. "• !Jil 

~ 1 t1U .'tlO TT{) 

.'JU l i(I ~15 

·' .'I )(1 T~>O 85 

1Hl) T:Fl 7~\ 

lhl) ::·o ;-o 

t.ll) no fi(j 

.-)L '·.) '·~ !>'> 

l I< )UllJI MOl I() 
1\lifMSIVI 

ti~ ~\\['r Al\riASIVl 
l I' JIJlllS 

f >·l M~~ F tn4r111Jht• m1>ff,i 
•!t"fl~f:. t Jflgh1glw I Ori 

3nu~rHJ'-0. Lompn:;t1 pt_"f 

c:..mer191a.arura 

L'<AMPtf Heavy abfasr.tt:. 
luJ1u.--is ht•;tvy s~·Jmes. ~t:ry 
~lqrtrt~J. ~~rn-:ry compon~-. 

MAJ( LI 
llf SOt l!lS 

H 

H 

f; 

H 

Tab 3 

By consulting Table 2 we lrnf1 a power increase of 0.022 Hp 
lor every 100 r.p m By multrplyrng tr.e value oblarned lrofT' 
Table n 3 by the r.p m figure. we obtain the pow•~r 1nr.re;:ise 
as follows 0.022 x 580 = 0 127 HP that. adde<1 ro the 

100 
absorbed power (Table n t l. wrll give the total power 
atJsorotron of the purnr. 0 15 x 0127 = 0.277 Hp 
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dimensioni 
d'ingombro 
pompe "E" 

ESECUZIONE c B 
EXECUTION -

ESECUZIONE 
EXECUTION G 

_ E __ F 

M 

p 

E. 

x 

v 

x. 

_w_ 

-

overo•~ 

dimensions 
"E" pumps 

OlA. 

' v -

·o--
i1 .. . 
j· -
' ! 

• ! .. 
n ~ '' 

~-~ 

I 0 IV ((~ z, 
I 

H 

~--~ 

: 
~ 

r E, 
ESECUZIONE D f-
EXECUTION 

I 
i 
I 

Solo modelli 
I 

E 440 - 480 
840 - 880 

j . -

... I'- - --

POMPA TIP() I I I 
PUMP TYPE I A e c o e E, I e, F H K , 

7"'-; . 

B 
L . ; : __ .,. 

0 

p, 

x. 

1 1, 
~ir 

:tl 
i ! 
' 

··9lv 
l -- I 

I . f 

p, 

' 1 // : s 
I ·r- A ..j 

L :J~ 
~CJ 

v: 

' I I I I I 
I. j M N ! P I P, P, / eA jeA, ieA• ! s • v w I Y 

·H 

l I x 'I 'I i X PESO · Wf.IGHT 
' ' C 0 G D 

EM 240-280 

EM 440-480 

EM 640-680 

EM 840-860 

55 81!140110:s:i1147_S:.196 ooi1:ioi•.· fOllM·B4;?~?749\-· !117,170'.- "1') !fi :!()' ~- 1'4;'.l31.371l - '. 9 '9: 7' 

. 6S Jr 68 t 40 
1

1101' 55t1r,.i:,fI14; 121 i 80 j 142i 1· 10: 101 i 101 :794i?R1°j?8li175: 135 [ 140 ~ IO :;>0.5. 40 • 6 I 18 be3f31o::if6! II ' I? ' 8 i 11 
f f f f t f I • ' ' I 0 ' ' f ' I ' I t f ' ' ' t ' 

96,%14~ 11sjooln'.il ,15sl1121164''"•·:1:>i11<,111s13~,313511-- ·119.i19• - 11•71 '•O 817414794113. ,11 19.:0 1 -
~ ' I f l , • f I I • f I f • ' • I • • I I • t • I • 

105 951451?5i6~>r269!7f'6:255/117l177i1:;.·:1? 1 MOi17'J 4~,4;4r,1J147:l·I% 1991!}7 I? 79 f.O II ·26i581:61H 5R/1?f> ?1 17 ,?f, 
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dimensioni 
d'ingombro 
pompe "VE" 

lSECULIONE 
r~X[ClJl ION 

ESECUZIONE 
EXECUTION 

ESECUZIONE 
EXECUTION 

Solo modelli 
VE 445 - 485 

845 - 885 

C-B 

G 

D 

x 
E 

- I I 

E 

:1; 
. i 
1· 
n' I 

p 

x. 

s' 
I 

y 

y 

. ~·· - JI ·1- --·1 r: I ' '1'f+1 I ... 
I .. I ' 'I. . ' 

~·I ,i ; 
1 r-1 i li Ii i aZ' 

L{J_~.tl 
I 

L __ _ 

A 
P. c 

E. 
y 

r 

.;.z' 

P. 

-. - ... 

0verau 
dimensions 

···VE'' pumps 

:-; ' 
.·T 

~i r-; 

H 

,.. 
j,i 

t: 

B 
D 
··A 

B 
D 

>"A 

s, 

D 

.-u 

- t­
· j· 

c 

.. .. ; 

OU 

ou 

r------,,--.,---.--~---.,.---..,---------------·--~------------------~ 
POMPA TIPO I I • . • ,, ~;() WFIGIH 
PUMP TYPE A 1 e : c : o · F f, ! E, ; F ! H I K ! 1 : 1 : "" ! N ' r : P, ' r, · "R •• r .•tJ ; . x, x, 1 v r , H , G 1 D 

l•t p, 'I '' A 

VE445·485 4.'116-t 'M too 1,', tfiA.!1•174 t;:>f1ll~1f'1? 1 ,~ 14 ,10t,tri1.;>t;;? ;4~·;r,~1 ;,HJO !~ 111 1
, 11 \.t/ Uil i.to Pt .t~ l'l lfi I,? 11, 

i • t I I t I I t • I 0 I o t • • 0 > > 

VE645-685 4•, r..i. W1 1()1) liO ;>;>~ ... . 1~~ 11~:1M",,- 14 ·I?~ !l',..11'·1?1 ;•rKJ !1 !1,' ., ·hL»l'll ·"' "~ .'/ ;•4 1'1 
• t I ! 

VE 845-885 4~> · 74 R', 1?'1 fi', ?fi'l ;>r,r, ?~1~ l4fl117?· f',;· 14 140.f?'i 411.4?7 4:1? /'"1 •· .. 'I" 14 •,01 'olf '.oO.l ;A lio .li 17 · ?'? 1 31 
----~~---~--~-·-
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dimensioni 
d'ingombro 
pompe "VE" ~[-

' 
'.:. i t .... 

i- : -~ j" : ~ : ... -;· 

()Vera; r o trr .. t: ~: ~- ~ 1Jns 

"VE" pumps 
0 

0 

N •' ,. 
M; ·r""' - ;~ • ti 

CON VARIATORE 
TIPO "00" 
290 --:-· 1440 GIRl/1' 

WITH SPEED CHANGE 
LEVER .. 00" TYPE 
290 . 1440 RPM 

POMPA T!PO 

PUMP TYPE 

VE 245-28"> • 

VE 645-685 

VF 845·885 

A c D 

·Non v1en°: uri1.11arr, 11 nasamenhno 
W1thour ria5" r.1ar•: 

CON VARIATORE 
TIPO "01" 
35 -:- 175 0 82 -:- 410 
0 195 --:-- 970 GIRl/1' 

WITH SPEED CHANGE 
LEVER "01" TYPE 
35 -:- 175 OR 82 --:-- 110 
OR 195 ; 970 RPM 

- I 
POMPA TIPO I A B c D 
PUMP TYPE 1 

I 

f ; F 

E F 

I , I 

i:::~~: 1:: j_:i:1.:1 :,:r: 
-~4~~~ 4', -64- _:o 1~0 60 i 1~S 

,. I 85 ,,, i "i'" VE 845-885 4', 

I , 
' 

p 

H I K 
I 
I 

. E 
~ -
! - • _, 

H K 

F 

~ ~ ~ 
!;l 7 
'· ' 

I .., . -

I L 

A 

c 

M 

, :>; 

r, ol P 

x 

r~ 0 p 

' I I 
'J', n·o-1 ~.- 1;> I fll! i 114 ! tl'i I ?17 

, I 

t I 
I 

115 

'51 ,- ~4 -I 1()1 
f(jf 152 262 

-· ----

14 I 1?:, 11') 

::, ::: 
11 ~, 17? 317 

I 

" 1.,, I "" 140 195 413 

i i 

.• :~ •· ' ;H 

. ·.~ •:!.~ : ~ . . ' 
~ . - .. .. 

Gf1Ar JOEZZA 
MOTORE DA 
,;CCOPPIARE 
~.mTOR SIZE 

61 

-
7r 

;.. 

8 
D 

.-._ 

J .. 

' l 

LUtJGH TOTAi l 
COrJ MOTORE 
TOTAL LErlGTH 
\VJTH MOTOR 

co·~ 

b~· 

/!fi 
-- -----

. l'lR 

0 ¢R s x 

?15 ~ 140 11 4'10' 
I 1f>O I I . . t 

,,, . ;~:: 1 · , ')/fj J 
- ·-- . - -

200 l 
291 ·200 I n 100 

?00 

200 I 
:ioo 1~, 345 86'.l 
;i:,o 1 

RO 
flO --

90 s 
';() l 

';!() s 
90 l 
100 

K 

H 

GRANDEZZA 
MO TORE 

DA 
ACCOPPIARE 
MOTOR SIZE 

fi'.l 
71 
71 

80 
80 

90 s 
CJO I 

'10 ~; 

!JO I 
100 

7 •" ... , 
~1-! 

fJ54 
8t--/t 

(J.~7 

·no; 
f(J?fi 

a 
0 

8 ' 

D J 

LUNGHEZZA 
TOTALE CON 

MO TORE 
TOTAL LE~JGTH 
WITH MOTOR 

f,il 1 
+ 

l(!'J 

lrH 
I 

fW, 

' rn7 . 
CJ'i7 . 
fjfj? 

1110 . 
rw; . ' 

'1 /f, ' 
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dimensioni 
d'ingombro 
pompe "E" con 
motovariatore 

x 
F G 

- •. -

u 

c -- A 

-JL .. -------- -- -- -

290-i-1440 
I 

' I ! 
: I I I I 

TIPOPOMPA ! g1n/1' 

j I '· i , r A B c D E ' F G H 
PUMP TYPE [ i 

!Moo.I HP : I i I 
I I ! I I i 

E 240-280 ! 1m : 033--05 310' 41;1) l', 1.10. 51 96 11\4 1 /r, 
I : 

E 440-480 ?00 : 0 75- I 310 4r,(J ,,, 14? 5'> l?I /()') l'j(, 

! ' I 

E 640-680 100 I 5·c2 36? F.F.? t',(J 11.1 60 155 ;>r.1, .'-1') 
: ! 

E 840-880 400 I 3-;;> 36? &;:> l'>O 17? ,.,~ ?05 · ?R1 )-i"i 
I 

195 + 970 

I 
I ! I 

I I I 
I I I 

TIP() POMPA I g111/I' 
I 

I I 
! I I I I 

A B c I D f: I F I ( j H 

fMool I 
PUMP TYPE i i HP ! I 

i I I I I i l 

E 240-280 101 i 033 I 310 '. 4FIJ ,,, no ~>3 I 9fi : lf\4 lf,fi 
I ' ; I . ' I 
I : 

14? ! E 440 4fl0 201 

l 
0 75 I 110 4f,() ' ,,, 55 I 171 ;>rJ'I "" ... - ; 

I I i 
E 640-680 301 I 5 ; 367 '66;>' I ~i) ; lf,4 I 60 ! 1'>5 : ;>r,;. l'I? 

-·-·· I : i I I 

E 840-880 401 ; 2 ! .16? f.,f;;> l'.Ji)' II? j fl~> I 7~,·· I ;>Al l'#'1 _'.'.._'.__L ---

' 

I I M N 
I I 
i I 

I 

'•) II .1f•'J 

,- ')(J 11 4f)f 

' 
I• ',() 11 4All 

: 
1 ·, ',() l'.J ~,.)r, 

I 
: I 

I 

! 
I L M N 

i 

' . '•0 JI .,,.,, 
; 

1· ')(} II "14 
I 

1 ... - '>() 11 r,?11 

I'·,·· '{) 11 /Iii -

"E" type 
pumps with 

motor-variator 

s 

0 

H 

i ' ' i 

() p 0 I R 

I 
s I T ! u I x 

I ' 

I ! i 

11 ·~ ;rv1 ?AO 1 llO 135 I IJ.4 M ~J . t 
1'1.' nr, ?HI! ll!IJ 15? 1()1 IOI 7'l? 

I;,, ?'l() 3Ml ?4fJ . 17? : 11'> 1;>', 1)1;1 

' 
PM ?~)': 1-1'J ?40 1')5 ' 1;><, . 140 "11.19 

' I I ! I I 
i ' I 

i 
I : : () p 0 f~ s r IJ x I 

I 

I I i I 
I 

I I 

1f'f n11 ?110 lllO I]~> , 1-1 fl4 11? 
I 

14 r ;>:!() ;>RI) : !All f ~)? I() I 1()1 ')fl) 

ti() ;>')() .140 ?40 117 ' If'> 1?'1 1107 
I i j 

1'J-1 790 ,14() : 740 t ~,~, f?'t IMJ 1105 
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tenute meccaniche 
per montaggio 
esterno 

external 
mechanical 
seals 

T .~r111t;i rr·,,,,' .. 1'1" a per m•Jntagq1'1 •;S!•:rn•, :!tq f,\ II lrqu1do d;i 
conrener•:. r;1r.;r,l;Jr.Te n•~ll.1 pomp;i. niln v••·nt: a con!ano ne 
.-:r in l;i m• >l!a :a· um ii mari1co!lu d1 Ir ;,·;nn;1rnr:nltl 
la r.-.nul:i. "' .. :;';; p;1rt:r:nl;ir1. p11n 1::;s•"" r, -rn::.1 r1Pll".1ppos1Ta 
r.amt ~r:i , l f1, J .... ·· •. -1c;q1n 

E- ,.r,~rn;11 •n•:· rqr11ctl seal 1t1g Ai Th1; '" 1· wl r,1ruJialing w1tt11n 
rtw pum>, •1• ,.-.. , nnr com•: 1riro r:onrac.t w·!h •'1t'1r:r The spnnq 'Jr 
the ~IPevt~ 
In sp•:·~•al •:;y,.,•,_ rtir: e•lf'mal s1:;1I rna·i t>1· f'" Mdr:d w1Th a flow 
cti;irntier 

T em 1ra m1.•u ;,n<r.a r>< ·r rnnnr;iqqvl dopp10 cnntr appo:.ro 1 hc~ 
fl) " 1n ''"''" 11,q C1 
· II rnonr:ir;• !", dnpp1ri u,nrrappo'.;Tr, .-" ·r": 1nr11r.aro nr;I c::iso 
rl1 liqu1d1 ;irl• ::.1 :1. r;al<l1. avr:nr1 :endenn :1 f(Jrrn:m: u1srallr. g;is. 
ccc Con •1111 :'.".!(} T1r,.-, r!1 monraqg10 s1 h11T;1 ii <.nnrano Ira la mol. 
la c 11 liq1wl•, pr-,mp;ito II r;ittrrxJrlami:r~Tri/lav;1riq10 e onenuto 
mc<11:rnrr: i;l c:ruila/1ont- dcl hqu1do ;i11s1har1n. cr:e r1evc csse 
m cnmp;it1~Jil» con ii liqu1drJ pomparn. t;1lr- hqu1r10 rlcve csscrc 
a 11na prf';,~;1onr: d1 almcno OS Efar supi:norc a qiJcll;i cs1srcn­
rc nf!lla pn1npa 
-· II m(Jnt;iqrw i <1orp10 1n :.(:nc si:rve q11andu nnn s1 ha a d1-
r,po::;111nnr: li'ldl<lf) r!I rattrc;Jrlamenro '! lavilg')lfJ ;,rJno press10-
ne. Con questn mrmram110 rl lrqu1do prJrnpa!'J puo vanare di 
rress1nne 1ncl1p•:nd0ntement•~ da qu,:11() <i•Js1l1ano. mentrc 
ri11cst'ul1trnn n0n r1cv1: cs;,cre :.upi:nnre a q1Jclla cs1::;rcnrc nel· 
t;i pnmpa 

Doutilc opprN:d (frq f3) rn ;,erre:.-rnounlerl (liq C) mech;inr­
cal seals. 
Opposed ';e;il', are usc(J t0r h01 tricky lrq111ds wh1r.h lend t0 
lnrm r.ryst;ilr, or qcncmrc q;is Contact bf:rwecn spnnq and 
r•wnr><xl liq11:rf 1', avn1rlf'd Cnohnq/wa;,h1nri 1;, um11•d rn1t tJy 
lt1•: aux:l1;iry l1q1 wl c:rc11l;1lirin T hr: a11!1l1ary hqu1rl rnusl tlf: 
r.rirnpahbl•: ·N1lt1 lti•: p11rnp•:<l hq111d anrJ its prc<;r,wc must c~ 
o:ecl hy ;if I• ·a~.I OS tiar th1: prr:;,;,ure 1n:.1dc lt1•: pump 
rtie rlouhlt: '.;1:r11:;, mu1mf.:, I sealr, arc 11r,ed whr:n no prcs:.un­
/f.Xl coolrnq rir wri:.;t11nr1 hqu•rl 1'.; ava1lablr: I he pumpr:rf hq111rl 
prcs'.;wc may char.qr: rr:qarrlless ol the a1 mhary hqrwl rxr:s· 
r,11re Thr: l;irtr:r nr:cd nqf r•xr:r:crl The prcsr,urc 1n~;1r!r: !hr~ pump 

f1r1 R 

F1q C 

ESECUZIOf'JE 
EXECUTION 

ESECUZIONE 
EXECUTION 

ESECUZIONE 
EXECUTION 

TE 

TOE 

TOI 
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NOMENCLA TURA POMPE "EM" 

·• 1 .·.r:,, ;:··· n ···•:· 
: ~ -i t . 1 i • i · · · . ~ ·.: , ' ~a ri r • · 

'') Hu~tH•· 

:& Gruritl~ .. .i:•·:.t· 

t9 Parflst1r ::: 

SPARE PARTS "EM" PUMPS 

t Moror 
~ Presstir•.! t .! • 

10 :>w:r1or. Drnh 
! t (':f)rr.p!-~r t1\o-t· 1.,· 
!J Srafqr 
15 Rolor 
T 6 r:arOar· 1· 11nt 
t 7 P,.-ff:?·:t1..):n1•.t1l •,•·.: 
t ~ Splac;n 1 ~1 i.v(1 

NOMENCL.A TURA POMPE "EM" 

I Molore 
9 Corpo premr:nt•• 

10 Corpo asrmanh· 
I 3 SlalnrP. 
IS Rolor~ 
16 G1unlrJ r..arc1arn-:-.o 
t 7 Tf:nulrt mP.u:;JnP .-J 

?2 Tiranle 
l~ fMrlo 

1 ') Pilr;t~['lru.' /f 

SPARE PARTS "EM PUMPS" 

I Mornr 
9 PrPS'i1srr: tio-ly 

l(J Su.·fion tJqf"1y 
13 0t~tor 
15 Rolor 
I 6 C:arr1an 1oinl 
'7 Mm:hr1nir:a1 :,c;11 

?? Slay 
\~, M11! 

I'} ~;Ol.t'",fl fJ!Jrlfd 

.. '. 

n ·1s 15 

'1 

SERIE EM 

,,: -

ESECUZIONE 
EXECUTION 

.. - - ...J 

. . --- ...... 
r·· - --·-•1 

C-B 

'· 

ESECUZIONE 
EXECUTION -G-D 

.. =1 -l;b - - ·----
- -------
··-------- f 
~--.J ! 

J 
'I 
:1 
,I I I 
,I i,lj . ,I 

J 

-,J r t/} 



• 
I 

I CARATIERISTICHE MOTOVARIATORI SEf.IE VB 
L CHA_'!_A_C~~l~ncs OF VB SERIES MOTO.,A!!~~TORS n, = 1450 
HP 1 (kW 0.7S) 4P Hz SO V 220/380 

"1 = ~,. T-·-- --[d:;m, 
ni rrrn n.~ tn.il• M~· 1n:-J Ml in: .....J 

1ss l()Ql) 1.b 

;i O! 

15.5 l()<j 

10.J t;b; 

8.< 

6.5 

5.2 

78 

5_:> 

J.9 

3.1 

5.2 

3.9 

3.4 

2.6 

2.4 

1.9 

1.6 

S? t-i 

4' i 

.:nJ 

40 

Jj 3 

;_>5 

?O 

JJ.3 

25 

21.7 

I 1_8 

18 

29.76 

39.04 

43.42 

49.28 

15.6 49.6! 

12.5 "44.J3 

10 • 39.45 

0.6 

3.61 

4.98 

; t' 

6.n 

10.65 

12.42 

9.24 

11. 1 

12.% 

15.36 

18.6 

12.96 

17.04 

19.04 

21.84 

24.19 

28.32 

"30.99 

10 

15 

19 

24 

JO 

20 

25 

JO 

40 

50 

JO 

40 

46 

56 

64 

80 

TOO 

G~ 80 BS 

\lU tat'· 

·.-u 1 • vr b3 ... •. 

VB I .. Vf 72 

VB I + VF 86 

HP 1,5 (kW 1,1) 4P Hz 50 -· 158 44-oV; GR 90 BS 

•:1, 

n2 = 11· Mi 
['1aNm( 

Mi tn;o ""'"' M2 1111 '"'".-.J 
1S5 ! 1000 

I 

22.T 142.6 

15.5 

10.3 

7.8 

100 

66.9 

50 

n.1 142.8 

15.5 100 

10.J 66.9 

7.8 50 

6.7 

5.2 

3.9 

43.4 

JJ.J 

2~ 

2.4 

13.77 

19.44 

27 

26 

t J. :1 

16.% 

26.64 

35.04 

39.74 

44 64 

Sll.56 

.1.4 21.7 ·sns 
72.1 

15.5 

10.3 

7.8 

6.7 

5.7 

.1.4 

t'.R 

147.8 13.17 

100 19.2 

66.6 27 

50 

43.4 

33 .. J 

) I 1 

1 f.lj 

36 

40.84 

46.0~ 

fit ·14 

f>8.44 

n.8 

I ~>.fi R4 4H 

I 'I 1 ?.~• "114 IR 

If, 

0.9 

5.41 

7.56 

10.61 

13.86 

5 48 

7.65 

10.93 

14_4 

15.35 

19.44 

25.56 

28.56 

5.48 

l.74 

I 1 20 

14.16 

16.76 

l'J 98 

14.;>I 

10 

15 

20 

10 

TS 

20 

;_>) 

JO 

40 

46 

10 

15 

20 

23 

30 

40 

4f; 

AO 

100 

~# .. A 
~---

V8 2 n.B :n 

VB 2 + VF 72 

VB 2 +VF 86 
tt A J • "1 !1~1 

VT!')+\f<"TTO 
•l It : • ·~"1 ' If), 

HP 2 (kW 1.S) 4P Hz SO V 2201380 

":!: 11· [d!.nf . r 

Mi fn:-i _ ~~ '"·· ..... • ~ 
i~.~ lllOO 3_;: ' .. 

:;• 1 142.6 

100 

18.37 

25.9:' 

10 J 66.7 • 2l 

,~.s 50 

:;• 1 142.6 

1'>.~ 100 

!0.3 66.7 

76 

J.9 

so 
43.5 

JJ.J 

;>S 

n.1 142_6 

15_5 100 

10.3 titi.6 

50 

43.5 

33.3 

25 

• 28 

18.36 

25.28 

35.52 

46.72 

52.99 

59.52 

·51_41 

18.36 

25.6 

36 

48 

54.46 

61.44 

81.9 

7.8 

6.7 

5.2 

J.9 

J.4 

28 

3.9 

21.7 91.26 

1ra ·100_85 

25 79.36 

3.4 21.7 91.26 

2.6 I 7.8 105.~2 

;>4 15.6 116.73 

~ .. 
~ ' ' . ,;j 

l-: ~() 

1 J 7 

19 t,6 

n . .1s 

35 o.: 
39 IQ 

45f;'l 

35 04 

40?9 

4nJ4 

52n 

Ill 

10 

ltl 

15 

30 

·10 

46 

1.9 12.5 133.12 6144 80 

GR 90 8 

[-~-----
' 

VB 2 • vr no 
•l•I. o ·" •• , 

VR2+VFl30 
•llt ....... '1• 

_1_._6 _____ 10_--'---_15_3_.6 ___ 1_2 ____ !o~_l_____ _ ____ _ 

HP 2.S (kW 1,8) 4P Hz 50 V 2201380 GR 90 85 

_n_-;_=--,-1-. -..----1-cJ-~N-.,m~- --··:--- - ! ~-o--.-4--
n~ mm n2 ma.. M2 fn1 ,.,,,.,J M} tn;.,. .... j ! 

155 1000 
---; 

3.5 1 -1 I 

22. t 142.6 20.09 

15.5 100 

10.3 6fi.7 • 27 

n 1 t42.6 

15.5 100 

103 66.7 

i.8 

6.7 

5.7 

3.9 

:n 1 

10.J 

7.ll 

6.1 

~2 

1.1 

~o 

43.4 

33.J 

25 

t42.A 

100 

66.6 

50 

4.1.4 

31 .. 1 

;>5 

21.f 

2009 

27.6~ 

38.85 

51.1 

57.96 

65. T 

'til.41 

20.09 

;>5 

39.37 

57.5 

S'J.15 

612 

/H I/ R 'J(><l.R~, 

;>1 l 'l'l.R/ 

I', h 1;>1 f,A 

t •1 

'" llJ 

11.lb 

16.80 

8.52 

11 'l 

1; 01 

2~.4.1 

30 24 

A 5;> 

1;> 04 

17.43 

22.% 

26.08 

.11.0R 

4'1 H~ 

41.01 

l,IJ'l/ 

/1 f.H 

r,.1 

,,,,, ,,.,f•'I ·'" ~.I '"'f•r ,.,,,.,, • I'•• fl•1• "l,l f "·' ,,, 

10 

I'> 

10 

4() 

!', 

-l:J 

.,, 

Ari 

'JO 2 • VF 72 

VH;>+VF86 
,, .' • \ff -.~1 

IH/•VITTO 
•• ' ...... , 1!(11 

.j•. ,- , VI t.10 

.... , ,,, ' 
--~ 

i _, 



NOMENClATURA POMPE "E" 
• ' I "tr:• 1•h ·rt· r• ·q1 1' -.; lt!l~ .1 

J C11·,1.1n•~tt11 ·h lrn•"l 
'.J (.or:'«• p1t·•nt•r1t1 

'!lf:1)tt••l.l"1:•1t.lt't. 

. : ~h .:·.1·.·. 

It: I ,ri;r1t·· • .1~rt.1•1. 

: l :.:nu!.1 rr1, ... ,·,\ .... 1 
' 1 ~ I '.1ra·,pr1a: :1 

'j ~)LJ:!p<.>rf,, 

.•.: Alt1•~r•1 

.·t, \}1~.ran;1;;1t·· 
•
1 .~ 1:cJp•.:r• ~1:•'.tfl' 

~'H !..itl1•~ra frit>1t;1l.1 

SPARE PARTS "E" Pt'MPS 

~' l hru~.1 t1t!atirhl 

] t 1rv·~ tie;mng 
1J Pre!isure lx>•1't· 

iO Suction t~ty 
'? C.ompter1· hr '1~1·;:. 
t3 Stator 
T~ Rorer 
t6 Cardan 1omr 
T 7 Mechan:<.al s•·a1 
11 Sp!ash guarrl 
23 Support 
24 Shalt 
26 Spacing collar 
27 Bearing cover 
28 Threaded ""9 

NOMENCLATVRA POMPE "VE" 
2 Cuscineno rcggrspinla 
3 Cuscinello d1 linea 
9 Corpo premenre 

TO Corpo aspiranlt: 
TT By-pass 
13 Stator<! 
15 Rotore 
T 6 G1unro cardamr.o 
T 7 Tenuta meccan1ca 
23 SupportCJ 
24 Albero 
26 01stanz1ale 
27 Coperch1e110 
28 Gh1era l1fe11a1a 
35 Dado 
'l3 Vite T f 
I !1 Paraspruz 11 

SPARE PARTE "VE" PUMPS 
2 Thrust bearing 
1 Line bearing 
9 Pressure body 

TO Sucflon body 
1 T Complete by-pass 
13 Slalor 
15 Rotor 
16 Cardan 1oin1 
17 MP.Chan.cal seal 
23 Support 
24 Shafi 
?6 Spacing collar 
27 Bearing cover 
28 Threaded ring 
35 Nuf 
93 T F Screw 
19 Splash guarrf 

' ·' no) 
I 

if~ 
J 

i11j 

POMPEHYDRA 

' :1 ll ;g. 17 •19 

J 
Tfr 

?7 

SERIE 

-. ·~ . 

SERIE VE 

fll 

G'> 
. ) 

·? 

,., IMl'I. r;f N lflll I J(ilt! • l'r JMl'I 1111 t •)ll[)I •;c11N i I • Pr H.11'i ;,, , 
MH 1101 l<JIJI[)() Pf 11v11r1T<J• l'iJMl'I Mr)r~ov111 •I '.>f r:11.'1<) 
rJt ·;1•1 r.11\l I IN llllON/iJ I fl 1\1 lfd() lrJ<J'.;';llJAl\111 • Mr Jill 111 
lllHVr TTllTl•Mllfl\,ttlfJ!Jf i"J',111\ln 

20128 Mil.ANO VIA IGLESIAS, 6 
TEL. (02) 25.52.410 • 25:72.383 • 25.72.994 
TELEX 321497 API PEA PPMPEHYDAA (945) 



~ 4.8. DOSING PUMPS FOR ANIONIC 
POLYELECTROLYTE 
(Items 23 & 24) 

TEH e PROJEKT HIDRO d d. 
RUEKA - CRiJA TU 
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TipoRCA 

Lo pompo RCA e lo grondezzo media 
(insieme oiio RC) dello serie "R" ed e lo 
terzo delle se1 grandezze· 
RBE. RB. RCA. RC RH. RM 

Dolle 9rondez:•1 RCA • :i··ocrr sono an1tollot1 
\ulle pompe moto•• .-oc ;!!;;echo \lonciard 
grondez:o '; ;i:r ...... '1 e: J 

Corso S1rol.e : ! 5mm 
Molote Mo/or: 0.5 HP '-'onclard 
Pompa: singolo 
Pump single 
Moteriale corpo 
pompo oDuminio 
A!Jtr.m1:..am .:-c1.r·i.3 

RCA pum;..• "~ t ~.x31.•ther with 

R() o mt>drurr S• :t" pump 

tJnd 15 rlw ~.rd oi rhe S•'I 

sire\ ... ,f rf,.,.. -;r· \enes RBE 
l?B RCA Re l/H liM 

From RCA \1:t• an-ards olf 
pumps ,-re ~;v1;;p.f!"'J W"rf'h 

mor.:v \ ..... rth ~ \1ndard con 

r1C(r1Q11\ ., :r· ... i form BI 4 

~j}~~DIC05!1~~:~_c~~: 
PAITICO!JJll ·'· A P H ACV ~( 

.!couo...-....:!JD• ,·,]o -!PVc I AISIJ16 Mid',-- AISIJ•o 
Pl~f()N(; ... ,; ;;:._v.,(_J, ' nu..v, :. '•!.·.· :. :~:...:.• :. 

: llNUTA PISTONE 
·i ,A(,,;:~ 
I 5.llllVAlVOll 

·i ·"·"' t.1." 
! VALVO!f V/,f\lfj 
1 

l"IN\/IA VALVO!! 

::.:'.: ... 

TEFLON 

"'··' 
PIRIX 

.-· :.. 

WAmRISTlCHECOSTRUnM':~~iaW. 
; z:: i PlfSSIOP4 ; •~Ace,. """"tirAC(ii -1 

TIPO •: . ...... -.U.J .,, • F!~J'~~. F~~ I '~· .. 
~ .. J'f ~· .... . ,,..~ ~ 

~ '~.~·: ... "' "~ "" .... AH').: 

01 

RCA 6 : 1.1 

" ',';·· ,. I I I 
'll 

l 

RC.t. 10 
l 
• 
" 1 

" i I 

RCA 16 
1 
II ,.. ... r .. '" ,. 

i IS 
II 
IS 

RCA 2S 
10 
JO 
ll I 0 

' lO I 

RCA 30 
: JO 

' . : 1~ '•' ,-.. '" I 
6S 
•O 

RCA 4J 
SS 
90 
Ill 
llO 
SI 

RCA 50 ~' " I llO "' ... ,1 '" II>() 
lOO 
'IO 
I) I 

RCA 62 If~ ' 

: 1'r0 : 
100 

ff Ft ON 

1rl1Dflo 111 't 
0((1010 1no.1 u Ewc1.111onfl' A 

Alfoc",lu #,~"°"' 

_1 .. n A .... 

't 

't 

ef'. !t· f,.1roto '"PVC 
i11f'tu11nM p 

Artoah1 1,1,.rtntr 

"ri II ,•I 

1 ,. ,; r . ·~ r· 
,,~) 
'.:.,r-- ·' 

r"-1 
L" ~l 

p r~ fJ 
11" rr. 

t 

CARATTERISTICHE 
COSTRUIDVE 

Testoto pomponte: 
• L'ek'<c:•one prevede volvole a ~ero >•ngoie e 

dopp•e 
• GI, aneli1 d, ter.ura del p•>tone sono del trpo 
outomv~zLo con ~.:1one c V red1zzote 1ri terlon 

CO"<oto Q, onefi, loOo"lO reg•strotr nel .erro99•0 
dal prem••re.:cra 

• Q, artccch• d, a1plfo?1one e mandate sor.o 
no'md,.,en~e f,leriat• a nch1e1rc Ron91a!1 •I mcrerui, ,.,.,p.egorr ~o c;uell1 espo1:1 ndlo 
tcbel!,1 :~ .. e-~i..::1-:·•r.1 \pe<:c!i p:n\OnO es~re bm1te 
!iv r1c~1est;:} 

• Vobr·~ mir1mc NPSH nch1estc 6 mt 1n 

condwon1 ort:~o:, d1 1n1tollozione 
• Temrerature -· .:• de! l1qu1do dosoto 
·Te~rcrc 1r GC{ 1no ... 90 C 

festotc 1r :J..:C 1r'IO• e p1\tone 1n ceromrco 9Q ( 
Te\t:Jt::i :r. -r:vc .!C C 

T e~rot·.J 111 ~\il!F 7 0 C 

Materiole meccor.ismo: 
I\ :'Ti~can·\mo e racchiu~ 1n carter d1 ollum.~10 

con iubr1f1:...c:z•or-.e o bogno d'ol10. comvne al 

~1durtore La icr.~ernf.l parto testate e 1n gh1\C 

Sistemi di regolazione: 
Monuole - ,.~ c oompo fermc che an moro 
.\ulomotico Ec~_:::I_RICO med•cnte 
1e•v0<omond<: 06L trpo Z3 
~N~\_;:.•.;..,rs_g__ - .. die,,~~ ~~rvocornaridc t:rc WA 

·,. ., 

MAIN FEATURES 

Pumpheod: 
•£~ .. ~-·!!"'s.-i('b......J...n: 
""'.,;..""'~-
• P'vnqf" wrJ ~1 .:"P d ,,.,.. 
~~)'PIP .. tfo. .,_. •• k"('..:tr 

.W .~o.' /'f'll't\wcf't!' ~tr ;-t.-f' 

: ... 'V"IO'!'S~oi~~,."'!,·l 
-"''='·.....; 0, .,.,..,.., oi ~ ;.x. " 
="1 
ir Svc-.... and ;J,.;,,,,,_ 
.Y~~i~ivf'Odfii:! .Y 

,, .... ~ !iong.d . 
• ~ ~ s..trtcJord l'n(Jlproe,:i~ • .-we .:-.. 
• .. ~Sl'•1vPC.r.~~ E•l'":wr,y~ 

-~c rnctPrds :JI" 0..- ~ .... -:::...-.. .... : 
:w·rp..fUt1:' 

• \!·mlT!tr. .NPSH "f'QJ•'n: ~ - • 
.J(ll\'.,,.,.rtT.r.~.;:in;cind-.,v:\ 

·~· ~~"'IT'""""t'C 
... ~sa::i . ..,s~.~ ~:"C 

•. rt: s~~n ~~~:Jn..:: 
• ... ~f{ ;>JO"! 91-J c 
..... ~~-~ 4_'..: 
... '!"P"v'::(~ 7,}( 

Mechanism: 
-;.t" ~~VM•Sf!"' Jnd ..,-4"' 't'I~ 

;.-crarf"~l(lo,tia·":r 

:· """"·r •.;rr (-JVag .,17'! ~11 bi:t"'" 

, r,r·. 1:0-•• -,,. T~ .~ ~.,., ~ 

-.-,rl~ ~f .:a~ ,ror. 

Flow rolte control systems: 
Monuol · bol'l"I wt:~ ;;v ...... r: .1~ ···~· 
:-.,i .- "'-.....,.].,,Jr 
A~ ~t;c;;;.~ b ... ,...,, .. : .. 1 

.··~~0~·:·~ r. ... ,..._.,1·""1 .•t '.• •• ':. 

"•;"-'.](l'....-Jto• 

D 

• 
E 

• 
• 

A 

er: 

• c 
B 

MISURE D'INGOMBRO . OVfRAU DIMENSIONS 

AISI 316 
TIPO 

A Aov 8 Bra ( 

RCA6 
IC.A 10 

,KA 16121!1.19lml19.1 
i(A lS 

.KAJO 121i1.19i110!19.1 

IC.A 43 
,lCA50 1~j21011eol 
R(i ~l 

fov A Aov B 

PVC f . PVOI 0 

fnv! A I C f UNI ~ c 

!161ll111J•11C1. ,.,: 
., " •I •. , 

16() 1161ll 11•1 •llC' ... , 

lOS I ! ,,, , ,\IC' ic.1 
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• 

0 
0 

"" ,... 
LE GENO .... 

I 

2 

3 
4 

5 

6 

7 

s 
9 
10 

11 
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5. PROCESS DIAGRAM OF THE 
PRESIDENCY KID ETP 



PE. 

• 

~ 

• :z 
0 -.,_ 
u 
~ 

en 

REV.NO' 

D 

. s:gs 

~ .. 
'€•!'· _.IEf·· -

0 
1 

2 

3 

4 

5 

6 

7 

8 

9 
10 

II 

1 

SPECIFICATION 
S.CREEN 

COLLECTION TANK 60. JI 

PRIMARY SETTING TANK 4.r. x 

AERATION TANK 13 0 JI 

AERATION TANK II e.s ll 

SECONDARY SETTLING TANK 4.0. ll 

POI.IS HING POND 10.0 ll 

SLUDGE DRYING BEDS ( 6 Nos) S.O JC 

LIME TANK 1.0 JC 

ALUM TANK 1.0 JC 

POLISHING TANKS(MOOIFIEO EXISTING TANKS) 

ADDITIONAL DRYING BEDS 

A.MENDMFNTS DATE 

pl-I 

2.0m swd 

1.8 m swd 
10''n 

y 

6.S x 2.S m swd 13.0 TOI 

a.s x 2.a"' swd I 3.3mTDJ 

15m swd (2.1m TOI 

6.0 JC 11.S -1.0 Jm swd 11.8· Ulm TD 

4.0 )( 

11) JC 

1.0 JC 

APPD 

o.am TD 

1.0"' TD 

1.0 m TD 

DESCRIPrtON 
PROCESS DIAGF 

( MODIFIED} 



© 

OCESS DIAGRAM ' DATE , ,,,... 
Au 9 

' ' SCALE 
MODIFIED) 

N TS 

JOB NO 

' DRAWN JLAJL_ 

®
100m 

1 

pH 

TRl-:A. •F:t 
EFFLl'Er'.~ 

SECTION 2 

' ')) 

: ' ENKEM ENGINEERS PVT. LTD., 

~6 ' 824. POONAMALLEE HIGH ROAD 

' 

'MADRAS· 10' 



• 

• 

TEH • PAOJEKT HIDRO d.d. 
RUEICA - CRO.ltU. 
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8. AEROBIC LAGOON SET-UP OF THE 
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