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Abstract 

Our exploration was instigated with an objective pertaining to the field of 

knowledge management (KM) identifying broad KM concepts to design, 

amass and integrate innovative KM model and evaluate its efficacy for the 

delivery and implementation in a social environmental setting. It comprised of 

design, development and evaluation of an innovative compact, versatile 

mechanical weed harvester aimed at having a weightless, uncomplicated 

construction, least assemblies, maintaining performance to weight ratio of the 

boat/conveyance, precise positioning, cost-effective, eco-friendly with easy 

operation and minimum operational efforts with added efficiency in 

comparison to conventional commercial machines. For the process of 

modeling, drawing a 3-D drawing of the component or system with the help of 

CAD software and CATIA CAD software for the processing of solid work 

design. The prototype confirmed its efficient use both for aquatic and 

terrestrial weed harvesting, thus can be recommended for its field application 

with supplemented precision on a desired conveyance. 

Keywords: Knowledge management, engineering tools, collaborative 

approach, lake restoration. 
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INTRODUCTION 

The Knowledge Management (KM) is frequently considered as a capture, organize, 

and retrieval of information. Knowledge is something that involves human cognition 

and management of knowledge occurs within a complex environment, including the 

social context, as depicted in Figure 1. It is therefore essential for the designers of KM 

systems to consider human and social factors in the production and use of knowledge. 

Brint.com’s founder and knowledge architect Yogesh Malhotra (2001), defines 

knowledge management as that which “caters to critical issues of the organizational 

adaption, survival and competence in face of increasingly discontinuous 

environmental change. As such essentially it embodies organizational processes, the 

capacity of information technologies, the creative and innovative capacity of human 

being”, (www.brint.com). Grey (1996) envisions that knowledge management is an 

audit of “intellectual assets” that highlights unique resources, critical functions and 

potential bottlenecks which hinder knowledge flow to the point of use. It protects 

intellectual assets from decay, seek opportunities to enhance, decisions, services and 

products through adding intelligence, increasing value and providing flexibility. In 

practice, knowledge management often encompasses identifying and mapping 

intellectual assets within the organization, generating new knowledge for competitive 

advantage within the organization, making vast amounts of corporate information 

accessible, sharing of best practice and technology that enables all of the above-

including group wise and intranets (Barclay & Murray, 1997). Tiwana (2002) 

identifies fundamentals of KM processes as “knowledge acquisition, knowledge 

sharing and knowledge utilization”. He states that technology as a medium must be 

able to support each stage of KM process. One must notice that technology is merely 

an enabler which is strongly contingent in the organization context. 

The implementation of knowledge management (KM) in an organization involves the 

integration of knowledge from the domains of strategy, structure, processes, and 

technology. These domains are generally underpinned when assimilating roadmaps 

for holistic KM implementation with standard KM models in the literature. Our 

investigation delineates the design development and delivery in the area of knowledge 

management integrated with the mechanical tools for the implementation towards 

sustainable development. Collaborative approach has always been a key driving force 

behind human civilization, and an integral part of the engineering profession. 

Engineered systems such as manufacturing systems and information systems are 

generally complex. Knowledge is inextricably bound up with human cognition, and 

the management of knowledge occurs within a complex environment. However it 

essential for the designer to consider the human and social factors in the production 

and use of knowledge. This paper presents a systems analysis and design approach to 

support the design information and the methodologies needed for both a 

comprehensive and consistent design process. The investigation reveals the design 

http://www.brint.com/
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and analysis approach supporting the design information and the methodologies 

needed for sustainable development. The investigation evaluates the application of a 

conceptual model of mechanical eradication of notorious lake weeds, aiding 

sustainable development. The management of aquatic weeds seems to be tedious and 

expensive operation. The labor costs, time and tiresomeness the manual weeding 

proves unfavorable. Employment of chemical control methods alleviates undesirable 

effects, has triggered to investigate alternative methods of weed harvesting.   

 

 

Figure 1: Knowledge management architecture summary {Source Bhatt (2000)} 

 

We are exceeding the capacity of the biosphere planet to provide many of the 

resources we use and lodge our emissions, while many of the inhabitants fail to meet 

their most basic needs. The concept ‘sustainability’ and further sustainable 

development guarantees justice for the access towards insufficient resources, where 

the biosphere is full and leaves no room to have new geographical horizons to move 

on to. Sustainable development is the process of stirring human actions to a prototype 

that can be unrelenting in perpetuity.  

The wetlands prove to be priceless ecological assets contributing as anchorage or 

resting stations for the wildlife diversity. The aquatic weeds are noxious and the very 

reason for the unhealthy ecosystem for the aquatic flora and fauna.  Use of biological 

control or herbicides has certain limitations for the weed harvesting and for the reason 
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that mechanical control of aquatic weed seems to be essential and proves 

advantageous. Furthermore the cutting with removal of the weeds has an added 

advantage of an opportunity towards the utilization of the vegetation as a biomass for 

varied purposes. Aquatic flora growing in water need the implementation of special 

harvesting techniques and at length transport to the bank for whatsoever dispensation 

required for their disposal or utilization. Manual labour is inefficient to eradicate the 

weeds since the extent is beyond the manual capacities. Hence mechanical weed 

harvesting seems to be important. The mechanical eradication of weeds should 

involve a planned removal that includes shredding, harvesting, rotovating, mowing, 

rototilling. Sometimes the aquatic floating weeds show a long interlinked stolon 

adapted for vegetative propagation as for example Eichhornia sp. (water hyacinth) 

where stump control aided with motor-driven machinery is needful. Such 

management system needs a cutter mechanism coupled with a collector unit. The 

design implemented should be useful for efficient and rapid operation in aquatic 

habitats including wetlands, rivers, shorelines, canals and also open water systems. 

The design was derived from collaboration with a range of professionals as 

mechanical expertise and environmental researchers planners and ecologists. Amid 

varied objectives, it was decided to create a model that would be effective in 

harvesting the aquatic & terrestrial weed and would serve as a mower too. This 

combination of features in the design robustly supports the objective to create a 

possible sustainable solution for the restoration ecology activities. The application 

studied for its efficiency as a mechanical harvesting of aquatic lake weeds, included 

Eichhornia sp. also known as water hyacinth, was carried out with the intended 

harvester.  The harvester aids both cutting and mowing purposes. It is studied to cut at 

a depth of 1.5 m. The design portrays an estimated capacity to remove about 100 t of 

the aquatic weed per week. The designed model was implemented to function at 

shallow water near the shore of the lake Sambhaji (2, 3 4). The most important use of 

aquatic weed harvesting is its application in the immediate open water areas. The 

eradication of aquatic weeds plants from the water helps to cease the elimination of 

the loads of nutrients as phosphorus and nitrogen from the aquatic system that are the 

potential threats of eutrophication. If the aquatic weeds flourish, they slow the 

sedimentation rate in the water- body. The mechanical harvesting can target intended 

specific site thus supports magnificent avian station for the migratory birds and local 

water supply. Lake Sambhaji is located 3.6 km approximately from the city Solapur 

of Maharashtra state, India (Fig.2). It is a surface water body with an area of 25.35 ha 

& located geographically between Latitude: N 17° 38' 55.61 & Longitude: E 75° 54' 

13.9, with an altitude of 491.94 m msl.The lake was noticed with Eichhornia Sp. 

flourishing as a thick mat on the surface waters threatening the ecological health of 

the lake. This demands. immediate implementation of the design for the restoration 

activity on priority. 
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Figure 2: Map Showing location of Solapur district 

 

 

Figure 3: Map of Solapur showing Lake Sambhaji location (potential site of 

application) 
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Figure 4: Eutrophication status of the site demanding need of implementation of the 

designed Cost effective model of mechanical weed harvester 

 

METHODS 

About design calculations; As we are developed a prototype, we had taken 

proportional dimensions of trimmer plates considering height of plant & diameter of 

the stem. The prototype designed had a height of horizontal trimmer below water 

surface = 2 feet (Whereas, field observations indicate normal length of the roots of the 

hydrophytes below the water surface level around 5 to 6 feet). However the designed 

prototype considered an overall height of horizontal trimmer below water surface as 2 

feet in proportion with cutting area. Required  linear  displacement  and length  of  the  

Trimmer  tooth  =  50mm, Thickness of trimmer plate = 2mm, Length of stationary 

trimmer plate = 500mm, Length of moving trimmer plate = 450mm , to get weeds cut, 

we have to provide linear displacement of 50mm. Hence, Length of moving trimmer 

blade = (500 - 50) mm; = 450mm.  Trimmer blade tooth dimensions: Number of the 

teeth on moving trimmer blade = 450 / 50, = 9 Design in Solid Works; For the process 

of modeling, drawing a 3-d drawing of the component or system with the help of 

CAD (Computer Aided Design) software was used. CATIA CAD software was used 

to process the solid work design. Finally, drawings can be created either from parts or 

assemblies. Views are automatically generated from the solid model, and notes, 

dimensions and tolerances can then be easily added the drawing as needed. 
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Design in Solid Works involved a compact simple construction, light weight, efficient 

but low cost, eco-friendly, effortless and corrosion resistant for working in aquatic 

surroundings elucidated as follows;- 

 

 

Figure 5: Draft sketch of moving trimmer 

 

 

Figure 6: Moving trimmer blade 
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Figure 7: Draft sketch of stationary trimmer 

 

Material selection;  

Material selection for manufacturing of trimmer mild steel (AISI 1018) was used for 

the prototype, however for the actual implementation high strength with corrosion 

resistant stainless steel will be suggestible.  

 

Figure 8: Stationary trimmer blade 
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Design calculations; 

Required linear displacement = 50 mm Hence, we assumed appropriate diameter of 

circular disc so that we can mark the eccentricity. The Diameter of circular disc = 90 

mm, Eccentricity = 25mm (away from the centre of circular disc) Length of the link = 

40 mm, Bush diameter (external) = 22 mm Bush diameter (internal) = 12 mm Bearing 

block diameter = 40 mm Bearing shaft diameter = 12 mm 

 

Selection of AC motor;  

To run this mechanism electric motor is required. While selection of AC motor 

following factors must be considered. These are as follows: Weight of the moving 

blade of the trimmer; Weight of the link which is connected in between circular disc 

& moving blade of trimmer. Weight of the circular disc which is fitted on shaft of the 

AC motor itself. Coefficient of friction.Considering all factors, calculation is made as 

follows: Weight of moving blade = 0.8 kg, Considering factor of safety & 

miscellaneous weight (including bearing block, bearing, link, circular disc as well as 

coefficient of friction). As we know that coefficient of static friction is more than 

dynamic, hence here static friction is considered. Considering both power ratings 

calculated depending upon the (1) weight of the moving trimmer and (2) cutting force 

to cut the plant we have selected a 150 W AC motor. 

 

Design of fork;  

Design considerations- For the process of modeling, drawing a 3-d drawing of the 

component or system with the help of CAD (Computer Aided Design) software were 

used. CATIA CAD software was used to process the solid work design. Finally, 

drawings can be created either from parts or assemblies. Views are automatically 

generated from the solid model, and notes, dimensions and tolerances can then be 

easily added the drawing as needed. While designing the fork, circular rods are used 

as teeth. These teeth help to push the cut weeds towards shore. Sufficient gap between 

two teeth is maintained. Six circular rods are placed horizontally & six rods are placed 

vertically. Both are attached to each other by hollow square bars, which make a right 

angle. Gap between two adjacent teeth of fork = 88mm Diameter of circular rod = 

10mm Hollow square bar = 25 × 25 mm Length of hollow square bar = 500mm Now, 

Dimensions of fork: Length  = 500 mm Breadth = 300mm Height  = 300mm 

Therefore, Number of circular rods =12  
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Figure 9: Draft sketch of circular disc 

 

 

Figure 10: Circular disc 
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Figure 11: Draft sketch of link 

 

 

Figure 12: Link 

 

Figure 13: Draft sketch of bush 
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Figure 14: Bush 

 

 

Figure 15: Draft sketch of bearing block 

 

 

Figure 16: Bearing block 
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Table 1: Calculations for selection of motor 

Average weight = mass of trimmer + miscellaneous weight including FOS 

= 0.8 + (0.8 × (1 / 3)) 

= 1.066 kg 

Frictional force & Total force, 

Frictional force = average weight × coefficient of friction 

Fr = 1.066 × 0.31 

Fr = 0.3304 kg 

Total force= average weight + frictional force m = 1.066 + 0.3304 

= 1.3964 kg 

m = 9.81 × 1.3964 m = 13.698 N 

Torque, 

Torque = Force × Perpendicular distance 

= 13.698 × 0.025 

T   =  0.3425 N-m 

Power, 

Torque = 0.3425 N-m 

Speed  = 1400 RPM (Assumed) 

Power = 2πNT / 60 

= (2 × π × 1400 × 0.3425) / 60 

= 50.21 W                                             ………(1) 

P   = 0.067 HP 

Cutting force ; 

Ultimate strength of aquatic plants   = 0.3 MPa  (approx) Area of trimmer blade 

which come  = 55 mm × 1mm in contact while cutting the plants = 55 mm2 

Force required for cutting the plant, 

Stress = Force / Area 

0.3 = F / 55 

F = 16.5 N 

Considering, 

Speed of AC motor   = 1400 RPM 

Power = Force × Velocity 

P  = F × (r × w) 

Considering a minimum of 2 plants getting cut at one teeth section at any given 

instant, Power   = (16.5 × 2) × 0.025 × (2πN / 60) 

= 33 × 0.025 × ((2 × π × 1400) / 60 ) 

P   = 120.95 W                                            …..(2) 
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Figure 17: AC motor 

 

Design in Solid Works; 

 

Figure 18: Draft sketch of fork 
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Figure 18: Fork 

 

Design of frame; Design calculations; 

After manufacturing of trimmers & fork, frame is essential part to which these parts 

are to be attached. Instead of boat, frame is introduced which provides support to the 

fork & trimmers. As we are manufacturing small scale working model, frame is 

enough to sustain all load. Hence for fabrication of frame we preferred mild steel 

(AISI 1018). 

 

Figure 17: The assembly 
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Table 2: Design calculations 

Yield stress of mild steel = 370 MPa 

Total load of trimmer blade acting on free end = 70N Length of the arm = 500 

mm 

For rectangular section, Section of beam = B × D 

Width of beam (outer section) = B Depth of beam (outer section) = D Width of 

beam (inner section) = b Depth of beam (inner section) = d As we taken square 

section arm, 

B = D We know, 

Modulus =   I / Ymax 

= [(1 / 12) × (BD3 - bd3)] / (D / 2) 

= [(1 / 12) × (B4 –b4)] / (B / 2) 

Z = (1 / 6B) × [B4 - b4] 

Moment  = load acting on free end × length of the arm 

= W × L 

= 70 × 500 

= 35000N-mm 

M = 3.5 × 104 N-mm 

Now, 

σmax = M / Z 

= (3.5 × 104) / [(1 / 6B) × (B4 – b4)] Assume, 

B = 60mm b = 58mm 

σmax  = ( 3.5 × 104 ) / [( 1 / ( 6×60 ) ) × ( 604 - 584 )] 

σmax= 7.66 N/mm2 

Since 7.66 N/mm2 << 370 N/mm2, we can safely select MS (AISI 1018) as the 

material for trimmer manufacturing with cross section  

B = 60mm & b = 58mm. 
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Design in Solid Works;  

 

Figure 20: Draft sketch of frame 

 

 

Figure 21: Frame 

 

ASSEMBLY AND WORKING;    Assembly of all parts; (Steps involved in 

assembly)- First of all, moving trimmer was placed over stationary trimmer using nut 

bolts, Slot was provided over moving trimmer blade as a guide ways. And drilling is 

done on stationary plate, through which nut bolt is passed. Bearing wass fitted in 

bearing block & bearing block is mounted on shaft. Then it is fitted on moving plate. 
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Link was connected between moving trimmer blade’s shaft & circular disc which is 

mounted on AC motor’s shaft. For vertical cutters, stationary trimmer blade is welded 

to the arm of the frame & moving trimmer blade is mounted on it using nut bolts. For 

horizontal cutter, stationary trimmer blade is welded to the arm of the frame and 

moving trimmer blade is mounted on it using nut bolts. For getting reciprocating 

movement of moving trimmer blade motor shaft is connected to bush having 45 cm 

length. The plate is mounted on 60 cm link which is passed through hole which is 

made on frame. This hole too works as a guide way to link. Due to which height 

adjustment of horizontal trimmer blade is possible. AC motor is fitted on the plate 

which is above the whole frame & supported by two vertical link at the end. Handle is 

provided behind the frame for holding purpose. For floating purpose tire-tube is used 

& it is fitted with the help of extension bars. Extension bars were welded to the frame. 

 

RESULTS AND DISCUSSIONS 

Actual working of harvester machine; As we developed a weed harvester 

attachment, it is assumed to be attached to a boat. Two vertical cutters which are 

driven by separate motors cut the nesting between weeds which are present on above 

or below the water surface. Hence the cut portion will come inside the fork & get 

obstructed within it. During  forward  movement  of  boat,  stain  will  be  produced  

on  the  roots  of obstructed weeds. It will help to cut easily the roots of the weeds by 

horizontal trimmers. For horizontal cutter there is separate motor which mounted on 

plate above the frame. Due to this force required to cut the weeds is distributed & 

requires low power motor. Height adjustment can be done manually as depth of lake 

is varying. When the storage hold becomes full on fork, boat returns to the shore to 

unload it. Then it can be removed from it by use of another fork. 

 

Figure 22: Draft sketch of whole assembly 
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FUTURE SCOPE AND MODIFICATIONS  

Concept model which uses a flip mechanism to collect weeds;In  this concept, we 

add  a little effectiveness to the conventional fork mechanism which pushes the weeds 

to the bank/shore. Here, we use a flip mechanism. In this mechanism, a shaft is placed 

in between the two arms near the frame and a fork with a 90° tilt is used. The fork is 

held and moved by hydraulic actuators which help it to flip the collected weed back 

into the boat. The boat to be used here should have an open front for ease of collection 

and disposal process of the weeds 

 

Figure 23: Model using flip mechanism 

 

 

Figure 24: Model using metallic conveyor 
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Figure 25: Field Application of the model as a mower 

 

 

Figure 26: Field Application of the model as a harvester at lake 
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Concept model which uses a metallic conveyor to collect weeds; in this conceptual 

model, the conventional fork is eliminated. The horizontal trimmer is placed in front 

of the conveyor. The conveyor to be used here shall have small metallic links to form 

a belt and this would be accompanied by small grappling hooks placed in a pattern all 

over the belt. When the weeds will be cut, they will move inside the area between the 

two arms of the frame and would then pass on to the conveyor’s surface where it will 

be lifted by the hooks and dumped back in the storage box. To clear the storage box 

we can either use hydraulics to move the storage compartment on shore or we can just 

use the crane to clear the storage box and dump the weeds in a truck. 

 

CONCLUSION 

The prototype for the aquatic weed harvesting attachment portrays its use for not only 

cutting the aquatic weeds but also for cutting weeds in the terrestrial habitats and 

mowing grass. Being water resistant, light in weight, and easy operation it can be 

recommended for field usage. Due to overall good performance of the machine and 

adoption of uncomplicated construct it is cost effective and meritorious over the 

expensive commercial ones.  The investigation designates the trimmer mechanism to 

be effectual towards appropriate cutting of the weed vegetation. Further the fork 

mechanism proved to be useful towards the removal of the weed as presumed. The 

prototype manufactured confirms efficient and hence advocated for its field 

implementation. It can be noted that the integrated approach of knowledge 

management with engineered design and delivery is applied it drives down the  

undesired environmental and social aspects dramatically improving the ecological 

performance, improving the contribution of engineering products, services and 

infrastructure to a high quality of life help society to move towards a significantly 

more-sustainable. As such it necessitates investigation in the field of knowledge 

management identifying broad KM concepts to design and develop an integrated 

knowledge management model with a potential to be implemented in a social 

environmental setting. Thus the design and delivery integrating knowledge 

management model was successfully evaluated for its efficacy.  In the rural 

environment, environmental sanitation seems to be a process having a gigantic role in 

making the environment sanitary, hygienic and healthy. Unorganized knowledge and 

its transfer are competent in most occasions with few tools supporting it. Further it is 

observed that in some sectors knowledge is speckled and efficient collaboration and 

knowledge, organization and sharing is incompatible. The recognized knowledge base 

with the advancement of science and technology if organized or architecture can 

facilitate enhanced understanding and minimizing the impacts of anthropogenic 

activities on the environment. The unification of such amassed knowledge can propel 

formulating resolutions. This rests on the approach like designing technological 

assemblages to reduce minimize adverse environmental impacts. It also further aid to 
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define, evaluate, and map future technological commands aiding accomplishment of 

the goal of sustainable development and helping  innovation of a novel eco-friendly 

and cost effective technological architecture towards restoring the ecosystems. Our 

investigation depicts an archetype of Best- Practice for restoration of unhealthy 

wetlands and for the prevention and minimization of the impacts. It also is a prototype 

of an opportunity to progress and apply knowledge management crossing the 

boundaries of a traditional organization. Thus knowledge parameters can be unified 

with the mechanical tools and can be implemented for sustainable developmental 

issues in the local settings 
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