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ABSTRACT 

COAL   is   used   in   the   preparation   of COKE, which is one of the major raw materials   for   manufacturing   of   steel. During the coke 
preparation in Batteries, different by-products are obtained. Some of them are tar, co gas, anthracene, naphthalene, soft pitch, light oil 
etc. Naphthalene fraction is obtained from the 28th tray of the distillation column. This fraction is about 80-85%. Purity of this 
naphthalene   fraction   must   be   further purified, so it is sent to naphthalene and anthracene fraction crystallization (NAFC) for 
further process. As the concentration of naphthalene decreases, there will be depression in the freezing point. Naphthalene fraction 
should be maintained at its saturation point in the tank. Naphthalene fraction is received in head tank from tar distillation section. 
Naphthalene content in this fraction is 82- 85%. This fraction is supplied to drum crystallizer bath by gravity through regulating control 
valve. The temperature of the fraction in the head tank is maintained at 85-90% by supplying steam in to the heater. 

The melted naphthalene with naphthalene content 88-92% from melting tank is also taken to head tank by a pump. By gravity this liquid 
is supplied to the both of the drum crystallizers in the amount necessary to keep the present temperature in both the crystallizers. The 
rotating ribbed surface drum is submerged partially in to the bath. The bath is provided with jacket through which hot water (90-100C) 
circulated to maintain the temperature of the fraction at about 85-90C. 
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1. Introduction 
 
The steel Industry is one of the most important and vital industry of the present and the future. The development of innovative 
technologies for treatment of waste water from steel industries are a matter of alarming concern for us.  The Indian steel industry 
has shown a phenomenon growth in the last few decades. There are seven major integrated iron and steel plants in India, out of 
which five are under the Steel Authority of India Ltd. The total world annual production of steel is 715.4 million tons of which India 
contributes 14.5 million tones. Visakhapatnam Steel Plant (VSP), the first coastal based integrated steel plant of India is located, 16 
km west of city of VISAKHAPATNAM. At VSP there is emphasis on total automation, seamless integration and efficient up gradation, 
which result in wide range of long and structural products to meet stringent demands of discerning customers within India and 
abroad. Bestowed with modern technologies VSP products meet exalting International Quality Standards such as JIS, DIN and BS etc. 
VSP has become the first integrated steel plant in the country to be certified to all three international standards for quality, for 
Environmental management & for occupational Health & safety. Major sources of Raw materials are Iron Ore Lumps & Fines, BF lime 
stone; SMS lime stone, BF Dolomite, Manganese ore, Boiler Coal, Coking Coal, and Medium coking coal. Major Units are Coke ovens, 
Sinter plant, Blast Furnace, Steel Melt Shop, LMMM, WRM and   MMSM. Main products of VSP are steel products such as Angels, 
Billets, channels, beams, Squares, Flats, Rounds, Re-bars, Wire Rods and the by-products are Nut coke, Coke Dust, Coal tar, 
Anthracene, HP Napthalene, Benzene, toluene, xylene, Wash Oils respectively and others such as Granulated Slag, Lime Fines, 
Ammonia Sulphate. Coke oven gas contains about 55%hydrogen and may prove an important hydrogen source in the future. Steel 
plant consumes huge quantities of water as high as 150-200 tons/ton of steel produced. Water supply to the VSP plant is 
Operational water requirement of 36mgd is being met from the yeleru water Scheme. Power supply to the plant is Operational 
water requirement of 180 to 200MW is being met through captive power plant. Nearly 2/3 of water consumed in steel plants is used 
for heat exchange only and requires' no treatment except cooling. This water should be segregated, cooled and re circulated. The 
type of effluent generated in the steel industry depends upon the process of the product and byproduct. However, the generated 
effluent can be controlled by adopting latest techniques. Coke plant effluents contained a large amount of suspended solids, high 
BOD, COD, phenols, ammonia and other toxic substances, are causing serious surface water pollution problem in the area. These 
effluents were treated by physical, chemical, biological treatment processes and here review was done to analyze the quality of 
effluent before and after MBC treatment. 
 

2. Background 
 
With a view to give impetus to Industrial growth and to meet the aspirations of the people from Andhra Pradesh, Government of 
India decided to establish Integrated Steel Plant in  Public Sector at Visakhapatnam (AP). The announcement to this effect was made 
in the Parliament on 17th April' 1970 by the then Prime Minister of India late Smt. Indira Gandhi.    
A site was selected near Balacheruvu creak near Visakhapatnam city by a Committee set up for the purpose, keeping in view the 
topographical features, greater availability of land and proximity to a future port. The foundation stone for the plant was laid by Smt. 
Gandhi on 20.01.1971.  Seeds were thus sown for the construction of a modern & sophisticated Steel Plant having annual capacity of 
3.4 Million Tonnes of hot metal. An agreement was signed between governments of India and the erstwhile USSR on June 12th, 
1979 for setting up of an Integrated Steel Plant to produce structural & long products on the basis of detailed Project report 
prepared by M/s M.N. Dastur & Company. A Comprehensive revised DPR jointly prepared by Soviets & M/s Dastur & Company was 
submitted in Nov' 1980 to Govt. of India.  The construction of the Plant started on 1st February 1982. Government of India on 18th 
February 1982 formed a new Company called Rashtriya Ispat Nigam Ltd. (RINL) and transferred the responsibility of constructing, 
commissioning & operating the Plant at Visakhapatnam from Steel Authority of India Ltd. to RINL.    
Due to poor resource availability, the construction could not keep pace with the plans which led to appreciable revision of the plant 
cost. In view of the critical fund situation and need to check further increase in the plant costs, a rationalized concept was approved 
which was to cost Rs. 6849 cores based on 4th Quarter of 1988.  The rationalized concept was based on obtaining the maximum 
output from the equipments already installed, planned / ordered for procurement and achieving higher levels of operational 
efficiency and labour productivity. Thus the plant capacity was limited to 3.0 Million tonnes of Liquid Steel per annum. In the 
process, one of the Steel Melt Shops and one of the mills were curtailed.  
The availability of resources were continued to be lower than what was planned and this further delayed the completion of the 
construction of the plant. Finally all the units were constructed and   commissioned by July' 92 at a cost of Rs. 8529 cores. The plant 
was dedicated to nation by the then prime Minister of India Late Sri P. V. Narasimha Rao on 1st August, 1992.  Since Commissioning 
VSP has already crossed many milestones in the fields of production, productivity & exports. Coke rate of the order of 509 Kg/Ton of 
Hot metal, average convertor life of 2864 heats an average of 23.6 heats per sequence in continuous Bloom Caster. Specific energy 
consumption of   6.07 G Cal / ton of liquid steel, a specific refractory consumption of 8.94 kg and a labour productivity of 265 Ton / 
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man year are some of the peaks achieved (during the year 2004-05) in pursuit of excellence. 
 
2.1 Coke Ovens 
 
The origin of coal might be explained adequately by a simple statement that coal is formed from accumulations of plant materials 
that were preserved from complete decay and later altered by various chemical and physical agencies. Coal is a rock composed of 
different kinds of organic matter which vary in their proportions and no two coals are absolutely identical in nature, composition or 
origin.  
The transformation of plant substance into coal has been a very long duration process taking millions of years and...Involving role of 
bacteria, heat and pressure inside the earth’s crust. The transformation takes place in different stages, i.e. Plant debris —* peat -+ 
lignite -* brown coal —► sub bituminous—► bituminous■-* semi anthracite — ► anthracite —^graphite  
Further the process of transformation has the tendency to stop at any stage, giving rise to a different level of maturity of coal, also 
known as rank of coal. Out of all forms of coal, only a part of bituminous coal has property of coke making, as such they are called 
coking coals. Based On the coking properties of coal, three categories of coking coal are recognized in India, i.e. prime coking coal 
(PCC), medium coking coal (MCC) and weak coking coal or flexible coking coal  
In an integrated steel plant, where coke making is a part of total process, coking coal as a raw material plays a very important role. 
As the Indian coals are having high ash content and lack of coking properties, the coking coals are imported from the different belts 
of Australia and South Africa. Industrial coal carbonization is carried on in large scale operations either as beehive or as byproduct 
coking. The characteristic feature of beehive coking is the production of the necessary heat by combustion with in the oven.  In by-
product coking, the production of the heat necessary for coking is in flues adjacent to the chamber holding the coal, the heat passing 
through the wall that separates the coal containing Chamber and Thieles. No air is permitted to enter the by  
Product oven, and all volatile by-products are withdrawn from the chamber and collected within a collecting main for transmission 
to the by-product house where they are separated from the gas in either the gaseous, liquid, solid phase by scrubbing, cooling, 
chemical reactions or other methods.  
The by-product oven is usually a narrow, high and relatively long chamber, groups built adjacent to one another are known as 
batteries. Ovens are charged from top, provided with end doors, which are removed when coking is complete and the coke is 
pushed out horizontally with a ram on a pusher machine. Heating coking coal mass in the absence of air to 1000- 1100° C to attain a 
porous coherent hard mass called "Coke". The figure 1, reproduced below, shows the forces in an aircraft. 
 

 
Fig.1: Coke Making Technology 

 
2.2  Batteries 
 
The prepared coal charge in the coal tower is drawn by a charging car on the top of the batteries and charged in to the oven as per 
the sequence. The charged coal is gradually heated in absence of air to attain a temperature of 1000 - 1050° C which generally takes 
about 16 hrs. For the coke to be ready. The volatile matter escaping during carbonization is collected in a gas collecting main through 
stand pipe. The same is cooled in the gas collecting main by Ammonia liquor spray and sent to coal chemical plant through an 
exhausted. The ready coke is pushed out of the oven by a pusher car through a guide into a coke car. The coke car is taken to the dry 
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cooling plant for discharging the hot coke into cooling chambers. There are three batteries, each having 67 ovens. Each oven is 
having a volume of 41.6 M3 and can hold 31.5 T of dry coal charge. The carbonization time is 16 hours. The heat for carbonization is 
being supplied by a mixture of blast furnace gas and coke oven gas having a calorific value of 1000 Kcal/Nm3. Batteries are of 
underjet, compound type having twin heating flues and recirculation of waste gases. 
 

 
 

Fig. 2: Outer View of Batteries 
 

 
 

Fig.3 : Inner View of Batteries 
 
 
 
 
2.3 Coke Dry Cooling Plant 
 
There are three coke dry cooling plants, each having four chambers. Capacity of each chamber is 50-52 TPH, Each coke dry cooling 
plant consists of cooling chambers with individual lifter and lifting shaft, waste heat boiler, dust catching arrangements, and smoke 
fan. The cooling chamber has two technological zones. Red hot coke is charged into the upper zone and stays for 2 hours while 
cooling takes places in lower zone by circulating gases. Gas is forced by smoke fan into distribution channels in the lower part of the 
chamber and fed into the cooling zone.  
The gas flows upwards and gets heated. Circulating gases enter boiler, cyclones and returned to bottom part of cooling chamber by 
smoke fan. The coke is cooled from 950/1050° C to 180/200° G while the circulating gases are heated from 180-200° C to 760-800° C, 
20-25 Tones/hour of steam at 30-40 atoms pressure and 430-450° C are raised from one chamber. The cooled coke from the cooling 
chamber is discharged on to the conveyor intermittently (1.7 tons/discharge).   
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Fig.4 : Coke Dry Cooling Plant. 
 
2.4 Coke De-Dusting Section 
 
The function of this unit is to receive the coke from CDCP chambers from different chambers and different batteries and makes it a 
homogenous mixture in the equalizing bunker and discharges coke at uniform rate. The coke of size 0-180 mm at 180° C passes 
through de-dusting chambers to remove dust and to collect the same in dust collecting chambers by means of dust extraction 
system. This coke is then conveyed to coke crushing section.. 

         
3. Coal Chemical Plant 
3.1 Gas Condensation Plant 
 
Coke oven gas with steam and other chemical products of coking leave the free space of the coke oven chambers at a temp of 700-
800°C and get through the standpipes to the GCM where it is cooled up to 80-85°C and condensable are condensed in the gas 
condensate main in the process of condensation about 60% of total tar contained in the gas is condensed. Here gas is also separated 
from oil and coke particles which come from the coal chambers i.e., the formation of sludge takes place and the hydraulic main gas 
along with liquid consisting of flushing liquor tar and sludge goes to separator. 
 
 3.1.1 Process Description:  
CO gas at temp of 80-90° C from the separators comes to the top of the primary gas cooler. Gas enters through the shell side of the 
PGC. PGC consists of 3 sections. At the top and middle section cooling is done by cooled service water and the bottom section with 
chilled water at a temp of 19°C. During cooling process the water vapors and the remaining tar and naphthalene are condensed. The 
condensed naphthalene is dissolved in tar some part of the naphthalene deposits on the tubes of PGC. The condensate formed in 
PGC flows down over the tubes and washes out the naphthalene settled on the tubes. To avoid choking of inter tubular space with 
naphthalene deposits and tar the uninterrupted washing is being down with the help of the heated tar given to the top and bottom 
section of the PGC.  
Tar condensate mixture from the bottom of the collecting tank No. 11 is continuously pumped by pump 31/3 la to the heater. Where 
it is heated with steam up to 65-75°C and then is given to the inter tubular space of top and bottom section of PGC.  
Favorable conditions for spreading of the mixture the entire PGC surface are ensured by the nozzle and the horizontally arranged 
tubes of PGC. Naphthalene, tar fog and coal dust after leaving coke oven battery are simultaneously recovered from CO gas tar 
condensate mixture as a result of good contact of all the components with coke gas. Thus choking of PGC ESP as well as gas lines 
between them and those to exhauster house can be avoided.  
The simultaneous recovery of tar fog and solid particles in PGC has a favorable influence on the separation of ESP ASP and Benzoyl 
section from the PGC bottom the tar condensate mixture along with gas condensate go through the seal pot to gas condensate 
collecting tank No. 11. Where due to the difference in density the lighter part of the mixture over flows to gas condensate collecting 
tank No. 11. Where due to the difference in density the lighter part of the mixture overflows to gas condensate collecting tank No. 9 
from which it is pumped into decanters the tar containing the least amount of naphthalene goes down the collecting tank No. 11 
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and together with water again by pump 31/3 la is pumped to PGC. 

 
 

Fig.5: Gas Condensation Plant 
 

3.2 Hydraulic Press 
The hydraulic process consists of three filters, squeezing device, pushing device, rotating device and table stopper. Naphthalene 
crystals and melt are charged into the first filter through the charging neck. After charging the table rotates and is stopped at a point 
when the axis of the filter coincides with the squeezing device. At the position of second filter will be pushing operation and third 
filter in charging operation. The material charged will be pressed to form a cake and the oil passes through the filter media. A 
squeezing pressure of 160-180 Kg/cm2 is applied hydraulically. After squeezing the table rotation stops to push up the cake from the 
table. The cake is then transferred to the crashing section where it is crushed in a jaw crusher and is bagged in 50kg bags. The 
pressed oil is collected in the collecting tanks in the ground floor charging neck filters and both are to be constantly heated with hot 
water or steam optimum temperature should be maintained and if excess naphthalene gets melted production of cake is reduced. If 
the temperature is low charging neck gets jammed naphthalene content in the cakes should be greater than 98% and in pressed oil 
purity is 60-65%.      
 

 
 

Fig. 6: Hydraulic Press 
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4. Equipment Process and Details 
 
Press Hydraulics 
The press hydraulics incorporates: 1) Separate pump set 2) Hydraulics 3) Pipe line  
The pipeline incorporates pipes, pipe line fittings and oil coolers. The pump set is composed of the tank of 2000 1 in capacity, axial 
piston pump of capacity  P - 200 kgf/cm2  coupled with control oil pump of 60 kg/cm2 and squeezing Bent Axis Pump of capacity 300 
kg/cm2.  
 
4.1 Description of the Hydraulic System 
 
The hydraulic system is fed with high pressure liquid from two pumps. Axial piston pump:- 200 kgf/cm2 supplying liquid to all press 
mechanisms through slide-valve command device and eccentric driven plunger pump 300 kgf/cm2, designed only to feed the main 
cylinder together with the pump up to the pressure 150/170 kgf/cm , when the pressing is over, the pump feeds the other 
mechanisms. The plate pump, coupled with pump is used to feed the table stop and control system.  
The control diagram is built on the base of switching-on in series of the cylinders to the pump by means of slide-valve command-
device at displacing of distributing slide valves 1-6 from camshaft.   
The camshaft rotates by means of ratched mechanism from control cylinder-2 being operated after each cycle operation is over at 
the expense of pressure increasing in the pump main line.   The slide valve of automatic commands is operated.      
The slide valve is so made, that while it’s lifting at first the liquid is fed from pump through reversible slide valve into the control 
cylinder bottom. Then while further lifting the liquid is simultaneously overflowed from pump pressure main line to drain. After 
operating of slide valve the liquid is fed from pump-3 into the piston cavity or below piston of the control cylmder-2 through slide 
valve.  As the camshaft rotates into the next position the distributing slide valve opens and the next mechanism switches on to the 
pump pressure main-line. As a result the pressure is dropped in the main line and the slide valve is returned in to the initial position. 
Flow from pressure main line is stopped to the before operated slide valve and the command device is finally switched on only at 
expense of liquid feeding into the control cylinder via slide valve.  
At the extreme upper position of the control cylinder piston the lever of the ratchet mechanism shifts the reversible slide valve in 
the low position. As a result of it the control cylinder working cavity communicates the reverse slide valve in the low position. And as 
a result of it the working capacity of the control cylinder communicates with drain and the slide valve is returned in the low position 
by means of spring. Under the action of pressure in the rod cavity or above piston, constant connected with gear pump, the position 
returns in the extreme initial low position. By the way the slide valve returns in the initial upper position, at which the working cavity 
of the control cylinder is disconnected with the drain and the cylinder is prepared for the next switch on of the command device. The 
extreme positions of the slide valve is determined by the stop. Spring pushers, operating together with him, provide accurate 
switching of slide valve.  
 In order to regulate the speed of the command device and piston quick return into initial low position the regulating chokes and 
back valve are installed on the inputs to the control cylinder. The main line of the liquid inlet to the cylinder working cavity.     
 The hydraulic diagram provides both automatically and manual control and hydraulic system discharging. It is carried out by means 
of operation duty slide valve. In a while of manual control and rain the command device is switched to through the installation of 
slide valve into extreme upper position. In starting and adjusting of the press in order to switch the command device for some 
operations at once. One must set the slide valve into the position "drain". Mount the slide valve into the extreme upper position and 
keep it till the switching for necessary operation begins. But at manual control some cylinders communicate with pressure and drain 
main lines by replacing of some distributing slide valve by means of handles. Beside the command device is installed in to position 
'return'.  The pressure raise in, the main oil pressure line, controlled by the pressure gauge, serves as a signal to switch a command 
device at manual control. While adjusting and in damage Occasions the camshaft is rotated by means of a lever.   In order to achieve 
smooth switching of the slidevalve the leaks are drained under it through the regulating throttle automatic cycle of press operation 
is as follows. Cyclogram of command device operation, the hydraulic diagram shows the fifth position. In the position-1 the slide 
valve connect the pump through the main line with working positions of the clamping cylinders and back capacities connects with 
drain through slide valve. The operation clamping is fulfilled. At the end of the stroke of the filter clamping mechanism the pressure 
in the pump main line is raised up to the value, determined from the adjusting of the slide valve. The signal for control cylinder 
operation is given and the command device is switched in to position-2. In this position the slide valve connects the pump-2 with the 
main cylinder via main line-2, the squeezing is carried out. There at the squeezing cylinders are connected with the pump-2. The 
back valve is set on the main line, it generates the backwater up to 20-30 kgf/cm2, required to provide the filter safe clamping in the 
initial period of squeezing when the process occurs at low pressure. In parallel with the pump-2 the liquid is supplied in the main 
cylinder from the pump-3. While pressing the pressure in the main cylinder and squeezing cylinders is smoothly increased up to the 
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value defined by the adjusting of the slide valve.  
After it the command device is switched into position-3. In position-3 the Slide valve 3 connects the pump with the pusher cylinder 
through the main line-3 and the slide valve-1 connects the working cavities of the clamping cylinders with drain. Drain from the rod 
cavity of the pusher cylinder is carried out via the main line and slide valve. The operation 'pushing' occurs. There at the filter is 
clamped at expense of friction forces against filter walls while pressing which continues at liquid supplying from the pump-3. 
Pressure drop from the main cylinder via command device doesn't occur tanks to the back valve set on the main line. As soon as the 
briquette is pushed out and pressure is raised up to the value, defined by the slide valve adjusting, the command device is switched 
in to position.  
In position the slide valve connects the pump with the cylinder of turning mechanism via the main line and slide valve connects the 
main line with drain.  The main line is connected with the drain through the time interval slide valve, when the last in the extreme 
low position. The drain is carried out through the regulated throttle. The backwater up to 30 kgf7cm set up in the main lines 
prevents the settling of the pushed briquette downwards and permits to push out the briquette before the main-line will 
disconnected from drain. There at it is required that the pump gives raise to pressure in the main cylinder.   Pressure valve is 
determined from the adjusting of the safety valve, set on the main line of the pump. The valve keeps the squeezing required 
pressure in the main cylinder and passes liquid for drain through the support ball valve of the throttle. At the expense of it the 
pressure 5 kgf/cm2 is set up on the drain from the valve. This pressure through the needle valve of the throttle is act to the slide 
valve piston, replacing the slide valve upwards. While pressing the slide valve operating time and time interval under pressure is 
changed at the expense of the slide valve stroke. In order to avoid the action of leaks from the valve the throttle is provided with 
bypass regulated throttle, which drains the leaks omitting the delivery ball valve. After that the slide valve at extreme upper position 
close laps the drain, the pressure in the main line-4 and in the pump-2 main line achieves the value of the slide valve adjusting, the 
command device is switched on into position. Operating 'pushing' is simultaneously a spade work for operating 'turning' as there at 
the ratchet of the turning mechanism starts. While press starting and adjusting the operation 'pushing' is carried out by setting of 
the slide valve in the extreme low position, in which the slide valve under pressure from the pump-3, supplied to the piston of the 
slide valve through the slide valve, disconnects the main line from drain. The choke washer 0 3 mm, installed on the main line 
between throttle and slide valve, prevents the pressure dropping at the expense of liquid draining through the throttle. At the end of 
operation 'pushing' the slide valve disconnects the cylinder of table stop from the pump-3, connecting it with drain. In the position V 
the slide valve connects the pump-2 with the draining valve servo drive and with rod cavities of the squeezing and pushing cylinders. 
Working cavities of these cylinders and turning mechanism cylinder are connected with drain through the slide valves. 
 
4.2 The Operation Return Occurs  
 
Before the stop moment of the lamped cross-piece into the main plunger the simultaneous returns of the pusher and clamping 
mechanism occurs. Then only the pusher returns, as the main Cylinder is not discharged from pressure doesn’t connected with 
drain. At the expense of the throttle washer installation diameter  12 mm on the drain from pusher working cavity its return is 
carried out at pressure 50 kgf/cm2. Its pressure, passing through throttle diameter   2 mm, acting on the piston of the drain valve 
which at first opens the charging valve unloading smoothly the cylinder and draining valve from pressure. It is provided the liquid 
forcing drain into the tank of the pump installation. After that the pusher clamping mechanism and the main plunger are returned in 
the low position. The slide valve is returned in the low position under pressure of the pump acting on the slide valve from above. 
There at the liquid is drained from piston cavity of slide valve through back wall valve of the throttle. As soon as all mechanisms are 
returned in the initial position the pressure in the pump main line is raised. The command device is switched into position-6.  
The cylinder working cavity is connected with drain through slide valve. The operation 'return' occurs. Translator motion of the 
turning mechanism cylinder is transformed into the rotary motion of the press table. Before the end of the cylinder stroke the 
pressure is supplied from pump-3 into the cylinder of the table stop by slide valve. The pressure acting through piston, rod and lever 
Quenches the table in then returns it up to the position, defined by the ratchet mechanism and cylinder of turning mechanism. In 
order to avoid damage while table rotating the main line in the position is connected with pump by the slide valve. After rotation 
end and following the pressure raising the command device is switched into position-1. The cycle is repeated.   
In order to provide the table reliable fixation before the filter clamping the main line in the position-1 is connected, with pump by 
the slide valve. The system is provided with control slide valve which in the case of non-coincidence of the filter axis with main 
plunger axis gives the pressure from the pump under the drain valve piston and the main cylinder is communicated with drain. The 
back valve removes the leakages from the main line during the intermediate position of the table and disconnects the high valve 
from high pressure main line.  
In order to protect filter from damages the main plunger stroke should be limited at the expense .of the draft, connected with 
discharged valve of the draining valve. On the pump main line the tank in capacity is installed, which decreases the pressure 
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pulsation while pump operation. Pressure in the main line of the pump is adjusted by the pressure slide valve. On the main line of 
the pump the filter are installed. They serve to clean the hydraulic system oil. Oil drained from hydraulic system, is cooled in the oil 
cooler. The tank of the pump installation is placed lower than the press and hydraulics, so in order, to avoid the spontaneous leak 
draining from hydraulic system and the following air in leakage the support valve is installed on the draining main line.  
The leakages from hydraulics are not in line. The pressure gauge is installed on the control board to control squeezing pressure. The 
pressure in the pump main line is controlled by the pressure gauge. In order to decrease the hydraulic strokes while pressure 
pulsation on inlet to the pressure gauges the tanks with throttle washers are installed on the outlet to the pressure gauges. The 
throttle washer diameter 5 mm and in capacity serves to decrease the hydraulic strokes in the system and to damp the strokes 
about the stop at the end of the table rotation. 
 . 
5. Existing Design, Modification, Cost Benefit Analysis 
 
5.1 Existing Design 
Actual cylinder is designed to produce 25 kg of cake. For the required 1.5 ton/hour of naphthalene production, it is necessary to run 
the press for long time, which may reduce the efficiency of equipment by causing wear and tear. So it is inevitable to increase the 
size of cake, thereby reduction of period of press running, without changing the much of the design.  
With the previous cylinder of diameter 450 mm and length of 320 mm, a pressure of 160 to 180 kg/cm2 is applied hydraulically, 
which takes a time of 60 sec to form a 25 kg cake. 
 
 
 
5.2 Modification  
With the constant filter length and squeezing pressure of 160 to 180 kg/cm2, we have increased the cake size by reducing the 
cylinder length from 320 mm to 160 mm, for which the squeezing time will be 90 sec. From the above modification, we can reduce 
the period of press operation, thereby reducing the erosion of the equipment. From above modification we can get 1.6 tons/hr. of 
production, we are increasing the consumption of oil 100 kg/hr. i.e. increasing the production of 2.4 tons/day. 
 
5.3   Cost Benefit Analysis  
By this modification we are increasing the consumption of oil 100 kg/hr. i.e. increasing the production of 2.4 tonnes/day.  
Cost of One ton of naphthalene                                       Rs.       42,000/-  
Cost saving per day                                                       Rs.       1,00,800/-  
Savings per year                                                           Rs.       3,67,92,000/-  
BY THIS MODIFICATION COST SAVING PER YEAR IS Rs. 3, 67, 92,000/- 
 
 

 
Fig 7: Press Control Board 
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Fig 8: Naphthalene Blocks 
 

 
 

Fig 9: Machinery used for manufacturing Naphthalene Blocks 
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