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ABSTRACT 

 
 

Injection molding technology has been in development for almost 150 years. Injection 

molding is a molding technology that melts the material with the aid of a screw and an 

external heating device and then injects it into a mold to form the corresponding product as 

the mold cools.  

Injection molding has been a challenging process for many manufacturers and researchers to 

produce products meeting requirements at the lowest cost. Faced with global competition in 

injection molding industry, using the trial-and-error approach to determine the process 

parameters for injection molding is no longer good enough. At present, injection molding still 

faces the challenges of processing new materials, and the continuous improvement of the 

existing equipment technology is required for the continuous development of injection 

molding.   
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1. INTRODUCTION 

 
1.1 Overview 

Automotive air conditioning systems operate under variable loads in order to provide 

passengers’ comfort under wide outside temperature conditions. Under medium operating 

conditions, temperature stratification in the air stream at the exit of the evaporator is 

observed, which might lead to passengers’ discomfort. The cause of this problem is uneven 

feeding of the evaporator’s parallel channels with the refrigerant liquid phase from the two-

phase mixture stream in the header. Channels with a lower inlet liquid flow rate are dried-out 

and the hotter outside air stream could not be effectively cooled only by the remaining 

refrigerant vapour flow. 

 

2. HISTORY 

The history of automotive air conditioning started in 1933 in NewYork, when the luxury car 

manufacturer offered installing an air conditioning unit with a heater. At that time the 

automobile has to be shipped to their workshop and was shipped back to local vendors after 

installation. Later in 1953, Chrysler Imperial was the first production car to offer a modern 

automotive air conditioning system as an option with single switch operation. 

By the 20th century, the demand for AC units in cars increased rapidly and now all the 

manufacturers provide AC units as standard facilities. Initially, its purpose was purely luxury, 

but now people use it as a safeguard against heat, dust, cold and smoke. 

 The 1940 Packard was the first car to offer factory-installed air-conditioning.  

 By 1969, more than half of all new cars sold were equipped with A/C.  

 Some brands affixed window decals to promote their air-conditioned automobiles.  

 For cars not equipped with factory air, dealer-installed, under-dash units were 

popular.  

 In a 1971 front-page story, the New York Times implicated air-conditioning in the 

death of the convertible, postulating that: "In the age of air-conditioning, real air 

has lost its value."  

 After the freon used in A/C units was blamed for depleting the ozone layer, 

https://www.sciencedirect.com/topics/engineering/air-conditioning
https://www.sciencedirect.com/topics/engineering/evaporator
https://www.sciencedirect.com/topics/engineering/refrigerant
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automakers were required to switch from R12 to the less harmful R134a 

refrigerant by 1996.  

 Dual-zone automatic climate control allows for separate temperature settings for 

driver and passenger; some cars have additional zones for rear-seat passengers.  

 Volkswagen calls its manual air-conditioning system "Climatic;" automatic A/C is 

"Climatronic."  

 Today, more than 99 percent of all new cars are air-conditioned.  

 There's no A/C in base versions of the Chevrolet Aveo; Honda Civic; Hyundai 

Accent and Elantra; Jeep Wrangler; Kia Forte and Rio; Mazda 3; Mitsubishi 

Lancer; Nissan Versa; and Toyota Tacoma.  

 Testing by Consumer Reports found that using a car's air-conditioner resulted in a 

more than 3-mpg loss at highway speeds. Driving with the windows open had no 

measurable effect on fuel economy.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

http://www.automobilemag.com/volkswagen/
http://www.automobilemag.com/chevrolet/
http://www.automobilemag.com/honda/
http://www.automobilemag.com/hyundai/accent/
http://www.automobilemag.com/hyundai/accent/
http://www.automobilemag.com/jeep/
http://www.automobilemag.com/kia/forte/
http://www.automobilemag.com/mazda/
http://www.automobilemag.com/mitsubishi/
http://www.automobilemag.com/nissan/
http://www.automobilemag.com/toyota/tacoma/
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3. LITERATURE REVIEW 
 

This paper studies the dynamics of temperature and humidity of atmosphere in a car 

compartment by the concept of enthalpy in analyzing the heat exchange involved. With heat 

change decomposed into sensible heat and latent heat, we are able to derive dynamics of 

temperature and humidity of the car compartment after taking into account of the difference 

of apparatus sensible heat factor and room sensible heat factor. These two formulas are used 

in conjunction with two control strategies on flow rates of supply air to simulate the intended 

controlled car compartment at constant enthalpy and of constant temperature. The 

contribution of this work is to provide a framework for automobile air-conditioning analysis 

and simulation. 

Automobile air conditioning systems cool the occupants of a vehicle in hot weather. 

Automotive air conditioning is the process by which the air is cooled and cleaned, the 

humidity lowered and the air circulated. The quantity and quality of the air is also controlled. 

Under ideal conditions the air-conditioning system can be expected to accomplish all these 

tasks at the same time.  

The air-conditioning system in modern vehicles is designed to lower the temperature to 

therefore assess the system’s performance. The manifold and hand valves allow the system to 

be purged of refrigerant, evacuated of air and moisture, and recharged with new refrigerant. 

Most modern gauge sets use two gauges, but some air- conditioning systems that use a 

pressure control regulator for the evaporator may require a second low-pressure gauge. 

2.1 BASIC PRINCIPLES OF AIR-CONDITIONING 

The basic purpose of a heating, ventilation, and air conditioning (HVAC) system in vehicle 

air conditioning is not only to add heat or remove unwanted heat from the passenger cabin, 

but also to purify and circulate air throughout the vehicle. 

The operation of the HVAC system may be controlled either automatically or manually by 

the driver. In some high-end luxury vehicles, conditioned air distribution can be “Zone” 

controlled for each seating position. The objective here is to provide a thermally comfortable 

environment for every passenger as per his or her requirements. 
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2.2 HVAC System 

The acronym HVAC stands for Heating, Ventilation and Air conditioning. The automobile 

HVAC system can be thought of as a climate control system having three subsystems: 

H Heating 

V Ventilation 

AC Air conditioning 

2.2.1 Heating 

The purpose of the heating system is to add heat in the winters. Heating the passenger 

compartment is a comparatively easy task, since there is such an abundant supply of 

waste heat produced in the engine. This waste heat is expelled into the exhaust system 

and absorbed into the engine parts and oil. The heat that is absorbed by the engine 

parts must be removed, or the engine would fail in minutes. This is the job of the 

engine cooling system. We can tap into this heat source to provide heat to the 

passenger compartment. 

2.2.2 Ventilation 

he purpose of ventilation air is to keep the car interior fresh, replace stale air, prevent 

carbon monoxide from the exhaust, and create positive cabin pressure. The air ducts 

allow outside air into the interior via cabin filter to clean the air by trapping dust and 

pollen particles before they enter the passenger compartment. 

2.2.3 The automobile compartment is heated due to several factors such as: 

a. Higher temperature of outside air 

b. Solar radiation 

c. Engine/exhaust heat 

2.2.4 The amount of heat absorbed is dependent upon: 

a. Automobile insulation 

b. Position of sun and intensity of solar radiation 

c. Variation of light and shadow 

d. Vehicle color 

e. Tinted glass 

f. Vehicle speed 

g. Wind direction and velocity 
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2.3 PRINCIPLES OF AIR CONDITIONING 

The basic principle behind the operation of an HVAC unit is conduction and convection. 

Heat is transferred from a low-temperature region to a high-temperature region in the vehicle, 

due to the pressure difference. This process of heat transfer is called Refrigeration. 

Air conditioners use a fluid, called refrigerant, that absorbs heat when in a liquid state and in 

the process becomes a gas (evaporate). The fluids boil at different temperatures depending on 

the pressure that it is under. To increase or decrease the boiling point of a substance, we must 

alter the pressure on the substance. Increasing the pressure increases the boiling point. To 

decrease the boiling point, decrease the pressure. This extremely simple principle is the basis 

of all air conditioning and refrigeration systems, from home refrigerators and window A/C 

units to the largest industrial applications. 

 

2.3 AIR CONDITIONING HAS TWO MAIN PURPOSES: 

 

1. Cools the air entering the passenger compartment 

2. Removes the moisture from the air so it feels more comfortable inside the vehicle. 

Components of Car AC Vehicles are found to have primarily three different types of air 

conditioning systems. While each of the three types differs, the concept and design are very 

similar to one another. 
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3. CASE STUDY  
 

WORKING OF CAR AC 

The working of an automobile AC system is also almost the same as the normal AC but 

little difference is there- 

1. The evaporator which is another heat exchanger used in AC takes heat from the 

passenger’s cabin which in turn converts the liquid refrigerant flowing through the evaporator 

into vapors which in turn provide cooling with the help of the blower fan. 

2. This vapor having high-temperature low pressure is then sent to the compressor which in 

turn increases the pressure over the vapors and converts the vapor refrigerant into a liquid 

refrigerant. Now the refrigerant is in high pressure and high-temperature liquid state. 

3. This high-pressure high-temperature liquid refrigerant is then sent to the condenser which 

lowers the temperature of this refrigerant by forced convection provided by the radiator fan or 

by separated fan used. Now the refrigerant is having a low temperature but the pressure of the 

liquid is almost the same. 

4. This high pressure and the low-temperature refrigerant is then sent to expansion valve 

which in turn releases the pressure from the refrigerant and convert it into its original state. 

5. This refrigerant is then again sent to the evaporator for the further cycle. 
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TYPES OF AIR CONDITIONING SYSTEM 

NASH INTEGRATED SYSTEMS 

First American automobile to have a front-end, fully integrated heating, ventilating, and air-

conditionin system. The Nash-Kelvinator Corporation used its experience in refrigeration to 

introduce the automobile industry's first compact and affordable, single-unit heating and air 

conditioning system optional for its Nash models. This was the first mass market system with 

controls on the dash and an electric clutch. This system was also compact and easily 

serviceable with all of its components installed under the hood or in the cowl area. 

Combining heating, cooling, and ventilating, the new air conditioning system for the Nash 

cars was called the "All-Weather Eye". This followed the marketing name of "Weather Eye" 

for Nash's fresh-air automotive heating and ventilating system that was first used in 1938. 

With a single thermostatic control, the Nash passenger compartment air cooling option was 

described as "a good and remarkably inexpensive" system. Entirely incorporated within the 

engine bay, the combined heating and cooling system had cold air for passengers enter 

through dash-mounted vents. Nash's exclusive "remarkable advance" was not only the 

"sophisticated" unified system, but also its $345 price that beat all other systems. 

AUTOMATIC CLIMATE CONTROL 

 

Most competing systems used a separate heating system and an engine-mounted compressor, 

driven off of the crankshaft of the engine via a belt, with an evaporator in the car's trunk to 

deliver cold air through the rear parcel shelf and overhead vents. General Motors made a 

front mounted air conditioning system optional in 1954 on Pontiacs with a straight-eight 

engine that added separate controls and air distribution. The alternative layout pioneered by 

Nash "became established practice and continues to form the basis of the modern and more 

sophisticated automatic climate control systems." 
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COMPONENTS OF THE AIR CONDITIONING SYSTEM 

1. Compressors. 

2. Condensers 

3. Filter Dryer 

4. Expansion Valve 

5. Evaporator 

6. Presure Switch 

7. Ventilation Fan 

8. Condenser Fan 

AIR CONDITIONING COMPONENTS WORKING 

1. Compressors 

It is also known as the heart of the AC system. The AC cycle starts with the compressor 

compressing the low-pressure gaseous refrigerant. The refrigerant leaves the compressor as a 

high-pressure gaseous refrigerant. The compressor is the central component of the AC 

system. A compressor provides pressure rise to the refrigerant to convert the vapor refrigerant 

into liquid refrigerant which in turn enables the further flow of the refrigerant through the 

condenser. The compressor of the car air conditioning system is driven by the crankshaft of 

the engine through the belt drive.  The air con. compressor is typically driven by the engine 

via a belt or ribbed V-belt. The compressor compresses and transports the refrigerant within 

the system. There are different designs available. There are various makes and types of 

compressors utilized in automotive air con systems operating on R134a. The internal design 

might be Piston, Scroll, Wobble plate, Variable stroke or Vane. Regardless, all operate 

because the pump within the A/C system to stay the R134a and grease circulating, and to 

extend the refrigerant pressure and thus temperature. 
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2. Condenser 

It is the device looks like a small radiator and is used after the compressor as it provides 

condensing i.e. lowers the temperature, of the high pressure and high-temperature liquid 

refrigerant sent by the compressor through forced convection provided either by radiator fan 

or by separated fan used with the condenser. As hot compressed gasses are introduced into 

the top of the condenser, they are cooled off. As the gas cools, it condenses and exits the 

bottom of the condenser as a high-pressure liquid. 

The capacitor is required so as to chill the refrigerant that's heated by the compression within 

the compressor. The hot refrigerant gas flows into the condenser and transfers heat to the 

environment via the pipe and fins. As it cools down, the state of the refrigerant flowing 

through pipe of condenser changes again from gaseous to the liquid state. 

The Condenser function is to act as a device and permit heat to be due the recent refrigerant 

to the cooler outside air. Considering R134a entering the condenser is going to be a high-

pressure heat vapor. 

In some other words, as the R134a vapor travels through the tubes of the condenser heat is 

given off to the cooler ambient air; at that time the refrigerant vapor condenses and changes 

to the liquid state. At now an outsized amount of warmth is given off by the R134a. The 

refrigerant will now be a hot, high liquid. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

  

10  

3. Filter Dryer 

 

The filter elements of the air con. system are either mentioned as filter dryers or 

accumulators, counting on the sort of system. The task of the filter dryer is to get rid of 

impurities from the refrigerant and to dehumidify it. 

 
 

 

 

 

 

 

 

 

 

 

 

 

4. Expansion valve-  

It is a device used in car air conditioning system for the purpose of separation between the 

high and low sections within the refrigerant circuit. It is installed in upstream of the 

evaporator.   

 

 

 

 

 

 

 

 

 
 

 

https://1.bp.blogspot.com/-OjYr2kxmxBM/XwmTHBfZS3I/AAAAAAAABNQ/ifVLSrm2RREKwFP5g60DCfhSQZvjfvzHwCLcBGAsYHQ/s1600/filter+dryer1.jpg
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To achieve optimum cooling capacity within the evaporator, the refrigerant flow is controlled 

by the expansion valve counting on the temperature. As a result, complete evaporation of the 

liquid refrigerant came from condenser via filter dryer is ensured and refrigerant arrives at the 

compressor gaseous state only. Expansion valves may differ in their design. 

 

5.Evaporator 

 
The evaporator is used to exchange heat between the ambient air and the refrigerant in the air 

conditioning system.  

Its primary duty is to remove heat from the inside of your vehicle. A secondary benefit is a 

dehumidification. As warmer air travels through the aluminum fins of the cooler evaporator 

coil, the moisture contained in the air condenses on its surface. 

Note – Thermal expansion valve is used in vehicles that enable the passenger to change the 

temperature according to the requirement, by just adjusting the knob provided over a 

dashboard in passenger’s cabin. 
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6. Pressure Switch 

 
 

Pressure switches are responsible for protecting the air conditioning system against damage 

caused by too high or too low pressures. There are low pressure switches, high pressure 

switches and trinary switches.  

The trinary switch comprises the high switch and therefore the low switch and a further 

switch contact for the condenser fan. 

 

7. Ventilation Fan 

 
 

The ventilation fan is used to ventilate the passenger car. It ensures clear visibility and a 

pleasing interior climate. Major pre-requisites for safe and comfortable driving. 

 

 

https://1.bp.blogspot.com/-wTrYaGbt4ag/XwwbsZDHEVI/AAAAAAAABOY/HEqXh87KbcssMZT4izrkSjYbkAvt2zpYACLcBGAsYHQ/s1600/Pressure+switch.jpg
https://1.bp.blogspot.com/-0qP_hpxfSNI/Xwwk44A4tkI/AAAAAAAABOk/yJpTTYalZdIk11LVHJYO6FkYbZzSseMLACLcBGAsYHQ/s1600/Condenser+fan.jpg
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8. Condenser Fan 
 

The condenser fan helps to ensure the optimal liquefaction of the refrigerant no matter what 

operating state the vehicle is in. It is mounted upstream or downstream of the condenser 

and/or engine cooling system as a further or combination fan. 

 

9. Refrigerant  

 
It is the heat sensitive fluid with a very low boiling point that is used in AC as a medium of 

heat exchange. 

 

8. Orifice Tube 

 
The orifice tube, probably the most commonly used, can be found in most GM and Ford 

models. It is located in the inlet tube of the evaporator, or in the liquid line, somewhere 

between the outlet of the condenser and the inlet of the evaporator. This point can be found in 

a properly functioning system by locating the area between the outlet of the condenser and 

the inlet of the evaporator that suddenly makes the change from hot to cold. 

 

10. Accumulator 

 
Accumulators are used on systems that accommodate an orifice tube to meter refrigerants 

into the evaporator. It is connected directly to the evaporator outlet and stores excess liquid 

refrigerant. Introduction of liquid refrigerant into a compressor can do serious damage. 

Compressors are designed to compress gas not liquid. The chief role of the accumulator is to 

isolate the compressor from any damaging liquid refrigerant. Accumulators, like receiver-

driers, also remove debris and moisture from a system. 

An accumulator is comparable in purpose to a receiver/drier. It serves similar, but slightly 

different functions. An accumulator is also a metal cylinder, but differs from a receiver/drier 

in these three ways: 

1. An accumulator is considerably larger than a receiver/drier, usually around twice the 

volume. 

2. The accumulator is connected to the evaporator outlet, in the low-pressure section of the 

system. 
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ADVANTAGES & DISADVANTAGES OF AIR CONDITIONER 

Earlier, air conditioning was an extravagance vouchsafed only to the privileged few; but in 

this avant-garde era, though, it’s a norm in offices and in few public transport systems, it has 

become a part of lives for many of the individuals and they got habituated to it. 

Unfortunately, viciously low temperatures & faulty maintenance led to severe health issues, 

causing common disorders in people & occasional major outbreaks of ailments. Now let’s 

have a look at few advantages & disadvantages of Air Conditioner on Health. 

Advantages of Air Conditioner 

Extreme heat shows a negative impact on the intelligence and on individuals physical activity 

and the use of air conditioning and feel of cool air can go some way to correcting this. 

 Improves comfort levels at work as well as leisure. 

 Enhances job performance. 
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 Results in augmented intellectual and physical activity. 

 Lower or chilled temperature diminishes the existence of parasites and insects. 

 Lower temperature means less sweating, decreasing the dehydration risk. 

 Air conditioning system also assists in excluding external allergens like pollen. 

 Good installation and maintenance of air conditioner, renews &enhances the quality 

of air 

Disadvantages of Air Conditioner on Health 

In spite of the relief it brings on a hot sunny day, there are some health problems which 

occurs due to the 24/7running of air conditioning. The following are some of the 

Disadvantages of Air Conditioner on Health. 

 Unexpected changes in humidity & temperature affects individual’s respiratory 

system 

 Regular usage of air Conditioner dries skin & mucous membranes 

 Its ambient noise, leads to noise pollution. 

 Air circulation even transmits infectious respiratory diseases 

 Airborne dust & fungi cause allergic reactions 

 Air conditioning is related with chronic rhinitis & pharyngitis, hoarseness and throat 

irritation 

 Air conditioning can worsen eye conditions like conjunctivitis & blepharitis, and also 

results in causing problems for contact lens wearers. 

 Sometimes indoor air pollution is greater than outdoor air pollution. If indoor air 

contains allergens, you may suffer from nasal issues, headaches, itchy eyes, difficulty 

breathing and dizziness. In extreme cases, pneumonia and asthma attacks can also 

develop. 

 Spending long hours in air conditioned of offices or home you may cause also suffer 

heat intolerance when you go outside. 

 If you suffer from allergies in the summer months, running air conditioning constantly 

worsen your symptoms if AC system has not been regularly maintained.  

 

http://www.plus100years.com/what-are-some-breathing-techniques-for-asthma/
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Follow below points to prevent yourself against Disadvantages of Air 

Conditioner on Health: 

 Check the manufacturer’s instructions for cleaning/changing unit’s air filters. 

 Open windows and allow fresh air to circulate in order to flush out pollutants. 

 Replace a new AC unit for every 10 years. 

 Have an HVAC technician perform annual maintenance checks 

 Try using the fan-only mode on your AC unit. 

 Ensure to change your cabin air filters every 12,000 to 15,000 miles in car 

 

CONCLUSION 

 

In this project, we have tried to consolidate the idea of the Automotive Air conditioning from 

its conceptualization to its current status and future implications. The Automotive Air 

conditioning outweighs the current modes of conditioning in several ways, making it a 

ground-breaking application. It has a clear edge over present conditioning, travel and 

automobiles as it causes very less pollution. 

It is thus safe to say that if the Air Conditioning in automobiles are beneficial, it will lead to a 

decline in the previous superior mode of conditioning. And similar to the concept of general 

air conditioning system.  

Not only is the Automotive Air conditioning much cheaper but also overcomes  most of the 

disadvantages of general air conditioners. Initially, the fuel prices might prevent a wide 

clientele, but over time, these issues can be fixed and the Air conditioning System is our next 

big step in the automobile industry. 
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Introduction to Excellencea Digital Technology Pvt.Ltd.

● About the Company 

1. Digital technology services company which caters high end Digital video, Industrial Design                      
    services, 2D/3D Animation services, VR experiences to its customers and partners.

 2. Industrial design services using CATIA, PRO E, CREO, SOLID WORKS, CAD etc are core of 
      industry, Excellencea helps industry with its expertise.

3. Precise designs and visually appealing 3D product modelling is essential and at                                           
     Excellencea we can provide you with just that.



  

* INDUSTRIAL SERVICES
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Roles and Responsibility :

   Jr. Mechanical Design Engineer (Equipment)

● Design and Drafting of Mechanical and Electro-mechanical Parts of the various type 
machines as per the 2D or 3D sheets and the customer requirements by using CAD tool like 
Creo, Catia.

● Study how the machine works and purpose of each parts of machine and then design them 
accordingly.

● Drawing of the detail parts and assembly with bill of material ( BOM). Resposible for 
mechanical Design and release of files ( 3D CAD , Drawing, Specifications ,BOM.) for 
prototype and production builds.

● Mechanical Engineering functions and numerial calculations.

● Keep the servers updated including latest CAD softwares and licences.

● Creating concept proposal presentation. creating weekly updates presentation

● Create and maintain daily tracker, RFT tracker and monthly report.
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Project I  Have Worked on And Description of Projects:

 1. Design of buiscuit plant that includes machines like Bag dump machine,Screw 
     conveyor, Metal separator, Silos,Vibro sieve etc. 

2. Design of paint plant that includes machines like Bag slitting machine,Screw 
    conveyor, Tundish, Bag unloading machine, Charge hopper, Horizontal vibro
    sieve,Silos, Bagfilter,Roots browser,rotary air lock valve etc.



  

* Paint Plant 



  

* Buiscuit Plant 
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● What I Learnt?

 1.  How to Communicate with Client.

 2. Able to Delivered Projects on time without any delay.

 3. Able to operate effectively in team and contributing positively to team operations.

 4. Have always been ready to take an additional work & new job resposibilities.
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Engineering & Research, Parvati Pune has successfully completed his internship at Envipro 

Engineering Pvt Ltd from 1t March 2022 to 30th April 2022. 

During his internship, he has done study on Manufacturing Process and Operation of Screw 

Conveyor. 

We found him extremely inquisitive and hard working. He was very much interested to learn 

new things and also willing to put his best efforts and get into the depth of the subject to 

understand it better. 

We wish him all the best for his future endeavors. 
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