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ABOUT THE INSTITUTE 

 

Priyadarshini Engineering College, the flagship of Jai Barath Charitable Trust, was 

established in 1995 at Vaniyambadi in Vellore district of Tamilnadu. The college has been 

approved by All India Council for Technical Education, New Delhi and affiliated to Anna 

University, Chennai. Priyadarshini Engineering College situated in the rural area of 

Vaniyambadi, Vellore District is committed to the vision of developing itself into a multi 

campus, Inter - disciplinary Institution of Excellence through symbiotic efforts and 

innovative practices of management and faculty to provide the student with an ambient 

academic environment, ideal for the pursuit of knowledge and development carrier. 

VISION OF THE INSTITUTE 

 

To inculcate in the young rural minds the aptitude to compete with the world class 

technocrats. 

 

MISSION OF THE INSTITUTE 

 

1. To instill technical skills to compete in the sustainable world. 

2. To impart holistic value based technical education. 

3. To intensify research and development (R & D) activities in technological 

development. 

4. To imbibe core values of love for motherland, performance of duty, compassion, 

tolerance, honesty and integrity. 

 

MOTTO 

 

PERSEVERANCE, ENDURANCE, COMMITMENT 
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ADMINISTRATOR’S MESSAGE 

 

I am happy to know that PEC is bringing out its Department 

magazine every year.  I went through the articles and poems published in 

this magazine. They amply demonstrate the communication  skills,  poetic  

prowess,  imagination, creativity , humanism, technical  competence,  and  

patriotism of  the  contributors. I congratulate  the  faculty and the  

students of Mechanical  Engineering  Department  of  our  College  to 

release their  Department  magazine “MECHXION 2K14”. I  wish  the  initiative,  and  I  

hope  it  will  contribute to their professional and career development.  

PRINCIPAL’S MESSAGE 

 

 I am very happy that the department of Mechanical Engineering 

bringing out their department magazine “MECHXION 2K14”. I am very 

happy to associate myself with various groups of students and staff to 

bring out a full fledged magazine. The magazine contains the activities of 

the department for the academic year 2013-2014.This magazine will 

reflect good record of activities of students and staff. The magazine contains articles of 

various like art, jokes, inspiring stories, latest news from the engineering world, etc. 

Magazines  in  general  will  help  the  faculty  and  students  to  learn  the  latest  

developments  in  the  fields  Mechanical  Engineering  I  owe  my  hearty  appreciations  to  

the  HOD,  faculty  and  students  of  the  department  for  their  sincere  efforts  to  release  

the  magazine  to  highlight  the  technical advancements in the branch of  Mechanical  

Engineering.  I wish them “The Very Best” in all their future endeavors. 

VICE PRINCIPAL’S MESSAGE 

  

I am glad to note that the mechanical Engineering magazine 

(MECHXION 2K14) for the academic year 2013-2014 is being released 

shortly.  Department magazine enables us to know the hidden talents among 

the student brought out thought their articles. The magazine also gives a 

glimpse of the college to the public at large who is one of the stakeholders of the college. My 

felicitation and congratulations to the editorial board for their meticulous work which is 

reflected in the pages of the magazine 
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HOD’S MESSAGE 

 

 The department seeks to  combine  excellence  in  education  and  

discipline  with  survive  to  the  industry.  As a H.O.D., I wish to take the 

opportunity to assure you that our team will try our best to maximize 

Student‟s participation in the department. This  magazine  will  reflect  

the  intellectual  as  well  as  creative  ideas  of  the  students  in  addition  

to  the  technical articles. I am sure that it will be a good medium for the faculty and the 

students to disseminate useful information and update themselves. I strongly believe that it 

would be an excellent medium through which the world can learn about the potential and 

achievements of PECians. I hope that this would be an ongoing process and the magazine 

would bring out the talent of everyone. I join others in appreciating and recognizing the hard 

work of the editors and the magazine committee in bringing out the magazine and in wishing 

them success in their Endeavour. 

EDITORIAL BOARD’S MESSAGE 

 

Greetings from the editorial board to the readers of this Magazine”MECHXION 

2K14”.A thought that has been enduring in mind when it becomes real. It is truly an 

interesting and exciting experience. This Magazine was one such cherished work that had its 

roots in the persuasion. It would be a snapshot of the various activities and advancements for 

all associated with mechanical Engineering. It will serve to reinforce and allow increased 

awareness, improved interaction and integration among all of us. Usually we fail to 

appreciate the good deeds of many people and activities that happen around us as we are 

engaged in irrelevant talks and assumptions. We  would  like  to  place  on  record  our  

gratitude  and  heartfelt  thanks  to  all  those  who  have  contributed  to  make  this  effort in 

a successful one.  We profusely thank our honorable justice Mr.V.Rengasamy and Principal 

Dr.P.Natarajan   for giving support and encouragement and a free hand in this endeavor This 

Magazine will be a medium to provide proper acknowledgement and respect all of these 

efforts and its results.   
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ABOUT THE DEPARTMENT 

 

 The Department of Mechanical Engineering came into being in the year 1999 

and the first batch of Mechanical Engineers graduated in the year 2003.The department was 

first started with the intake strength of 40 seats in 1999. After, the intake was increased to 60 

seats in 2004.At present the department offers 120 seats from 2014. The department has both 

undergraduate and postgraduate courses in Mechanical Engineering and Design. In the year 

2013 Post Graduate Programme in Engineering Design was launched. The department has 

laboratory and workshop facilities with modern sophisticated equipment to carry out research 

in all areas related to Mechanical Engineering. Throughout its history, the department has 

provided a strong technical foundation to prepare students to meet the changing needs of 

industry. 

 

VISION OF THE DEPARTMENT 

 
To produce competent Mechanical Engineers specifically from rural based population 

to confront the latest technological innovations. 

 

MISSION OF THE DEPARTMENT 

  
1. Imparting quality education and training to nurture competitive Mechanical 

Engineers.  

2. Motivating innovations in the various fields of Mechanical Engineering with better 

infrastructure facilities to meet the industrial and societal requirements. 

3. Inculcating ethical values in their careers for their successful life. 

PROGRAMME EDUCATIONAL OBJECTIVES(PEOs): 

 

PEO 1. Core Competence: 

Graduates will Excel in their Professional Career with Strong Fundamental Technical 

Background. 

PEO 2. Breadth: 

Graduates will be able to demonstrate their Technical Skills in Designing, Fabrication 

and Installation of New Mechanical Components. 

PEO 3. Professionalism: 

Graduates will be Competent to Exhibit their Multidisciplinary Skills in Related 

Fields of Mechanical Engineering. 

PEO 4. Teaching & Research: 

Graduates will Pursue Higher Studies in Mechanical Related Disciplines to work in 

the field of Teaching and Research. 
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PROGRAMME OUTCOMES(POs): 

 

PO 1: Engineering Knowledge:  

         Apply the knowledge of mathematics, science, engineering fundamentals and core     

engineering for complex engineering problems. 

PO 2: Problem Analysis: 

         Identify, formulate and analyze complex engineering problems. 

PO 3: Design & Development of Solutions: 

         Design and develop solutions for complex engineering problems. 

PO 4: Investigations of complex problems:  

         Use research based knowledge to conduct investigations of complex problems. 

PO 5: Modern Tool Usage:  

          Apply appropriate modern tools and techniques to tackle Mechanical Engineering 

problems. 

PO 6: Engineer and Society: 

          Provide solutions to Mechanical Engineering problems relevant to societal needs. 

PO 7: Environment and Sustainability: 

          Acquire contemporary knowledge to sustain in the ever changing environment. 

PO 8: Ethics:  

          Apply professional ethics. 

PO 9: Individual and Team work:  

          Exhibit individual and leadership qualities in multidisciplinary group. 

PO 10: Communication:  

Comprehend and communicate effectively in a team. 

PO 11: Lifelong Learning: 

 Engage independently in lifelong learning. 

PO 12: Project Management and Finance: 

 Plan and manage a project in a cost effective manner. 
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STUDENTS CORNER 

                                                  
THE ELEPHANT ROPE 

As a man was passing the 

elephants, he suddenly stopped, confused 

by the fact that these huge creatures were 

being held by only a small rope tied to 

their front leg. No chains, no cages. It was 

obvious that the elephants could, at 

anytime, break away from their bonds but 

for some reason, they did not.  

He saw a trainer nearby and asked 

why these animals just stood there and 

made no attempt to get away. “Well,” 

trainer said, “when they are very young 

and much smaller we use the same size 

rope to tie them and, at that age, it‟s 

enough to hold them. As they grow up, 

they are conditioned to believe they cannot 

break away. They believe the rope can still 

hold them, so they never try to break free.”  

The man was amazed. These 

animals could at any time break free from 

their bonds but because they believed they 

couldn‟t, they were stuck right where they 

were.  

Like the elephants, how many of us 

go through life hanging onto a belief that 

we cannot do something, simply because 

we failed at it once before?  

Failure is part of learning; we should never 

give up the struggle in life.  

          -Chinnarasu M (Final Year Mech) 

 

 

 

 

 

HANDS HOLDING TEACHERS 

 

The flowers can‟t bloom without buds ! 

The life can‟t be complete without 

experience! 

The baby can‟t be born without a mother ! 

The students can‟t shine without 

“PEC Teachers” 

     - Prabagaran S (Final Year Mech) 
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FRIENDSHIP 

       -Vijaya Kumar R(Final Year Mech) 

  

Feeling is a painting 

Never spoil it, 

Face is the book, try to read it, 

Years may fly…tears may dry 

But our friendship will never die 

When you‟ve had a huge fight but 

Then decide to put aside your egos 

Give a warm smile to each, other and say, 

“I NEED YOU” 

Friendship is not loving a perfect friend 

But loving a friend perfectly 

Love is a good feeling that even 

Melts  the iron heart, 

But 

Friendship is a fact that shapes the heart 

SO DON‟T MISS FRIENDS” 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

A SHORT COURSE IN HUMAN RELATIONS 

 

The six most important words: I admit that 

I was wrong.   

The five most important words: You did a 

great job.  

The four most important words: What do 

you think?  

The three most important words: Could 

you please. . .  

The two most important words: Thank 

you.  

The most important word: We.  

The least important word: I. 

                        -Devaraj C (Final Year Mech) 

 

VALUE OF TIME 

                   -Anand  M (Third Year Mech) 

To realize the value of one minute……  

Ask a person who missed the train.  

To realize the value of one second…….  

Ask a person who just escaped an 

accident.  

To realize the value of one millionth part 

of a second……  

Ask the person who won a silver medal in 

Olympics.  

Your future is in your hands……  

Just work to prove this to you.  
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                         -Gokul  P(Second Year) 

 

 
 

                -Kiran  V(Third Year Mech) 

 

 

 

 

 

 

 

 

 

 

                  -Jayachandran  S(Second Year) 

 

 
 

           -Selvamani  G(Third Year Mech) 
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HARD WORK 

  

Hard work is like the steps,  

Luck is like the lift   

Lift may fail at times   

But steps will never fail,  

Get you to the top 

         -Jeeva  V(Third Year Mech) 

 

OPPORTUNITY 

There is the active  

Vigilance which seeks an   

Opportunity to progress,  

Seeks to utilize  

Every circumstance  

to advance more quickly. 

       -Sabesan  D(Third Year Mech) 

 

 

 

 

 

A DISH OF ICE CREAM 

In the days when an ice cream sundae cost 

much less, a 10 year old boy entered a 

hotel coffee shop and sat at a table. A 

waitress put a glass of water in front of 

him.  

“How much is an ice cream sundae?”  

“50 cents,” replied the waitress.  

The little boy pulled his hand out of his 

pocket and studied a number of coins in it.  

“How much is a dish of plain ice cream?” 

he inquired. Some people were now 

waiting for a table and the waitress was a 

bit impatient.  

“35 cents,” she said brusquely.  

The little boy again counted the coins. “I‟ll 

have the plain ice cream,” he said.  

The waitress brought the ice cream, put the 

bill on the table and walked away. The boy 

finished the ice cream, paid the cashier and 

departed.  

When the waitress came back, she began 

wiping down the table and then swallowed 

hard at what she saw.  

There, placed neatly beside the empty 

dish, were 15 cents – her tip. 

            -Suresh G(Final Year Students) 
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STEPS OF LIFE 

  

Life is a challenge                     meet   it  

Life is a struggle                       accept it  

Life is a sorrow                         overcome it  

Life is a mystery                        unfold it  

Life is a tragedy                        face it  

Life is a joy                               spread it  

Life is a duty                             perform it  

Life is a performance                enjoy it  

Life is a gamble                        watch it  

Life is a song                            sing it  

Life is a bliss                            embrace it  

Life is a game                           play it  

Life is a dream                          realize it  

Life is a journey                       complete it  

Life is a promise                       fulfill it  

Life is a beauty                         admire it  

Life is a puzzle                         solve it  

Life is a opportunity                 grasp it  

Life is a god‟s gift                    cherish it  

Life is a love                             believe it  

Life is a friendship                    bind it  

                                                                       

          -Ranjithkumar M(Final Year Mech) 

 

 

 

RIDDLES 

 

1.  I have holes in my top and bottom, my 

left and right, and in the middle. But I  

still hold water. What am I?      

 

2.  I  am  weightless,  but  you  can  see  

me.  Put  me  in  a  bucket,  and  I'll  make  

it  

lighter. What am I?  

 

3.  I'm light as a feather, yet the strongest 

man can't hold me for much more than  

a minute. What am I?     

 

4.  I'm the part of the bird that's not in the 

sky. I can swim in the ocean and yet  

remain dry. What am I?   

   

5.  Throw it off the highest building, and 

I'll not break. But put me in the ocean,  

and I will. What am I?     

 

6.  I run over fields and woods all day. 

Under the bed at night I sit not alone. My  

tongue  hangs  out,  up  and  to  the  rear,  

waiting  to  be  filled  in  the  morning.  

What am I?   

 

7.  A  certain  crime  is  punishable  if  

attempted  but  not  punishable  if  

committed.  

What is it? - Suicide  

 

8.  The man who invented it doesn't want 

it. The man who bought it doesn't need  

it. The man who needs it doesn't know it. 

What is it?    

 

9.  You use a knife to slice my head and 

weep beside me when I am dead. What  

am I?    

 

10. You  throw  away  the  outside  and  

cook  the  inside.  Then  you  eat  the  
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outside and throw away the inside. What 

did you eat? 

SOLUTION 

 1. Sponge  

2. A hole  

3. Breath  

4. Shadow  

5. Waves  

6. Shoe  

7. Suicide  

8. Coffin  

9. Onion  

10. Chicken    

                           -Mr. S. Ashfaque Ahmed 

AP/Mech 

WINNERS VERSUS LOSERS 

 

The winner is always a part of the answer. 

The loser is always a part of the problem. 

The winner always has a programme.  

The loser always has an excuse. 

The winner says, “let me do it for you”.  

The loser says “that is not my job”. 

The winner sees an answer for every 

problem. 

The loser sees a problem for every answer. 

A winner makes commitments. 

A loser makes promises. 

Winners have dreams. 

Losers have schemes. 

Winners say, “I must do something”.  

Loser say, “something must be done”. 

Winners are a part of the team. 

Losers are apart from the team. 

Winners see possibilities. 

Losers see problems. 

Winners  see the gain. 

Losers  see the pain. 

  

                -Vivek G(Final Year Mech) 

 

 
FRIENDSHIP 

 

Definition for friend  

My medicine when I  

Am in pain, my letter when I am far,  

My smile when I am sad. My hanky  

When I cry. My life when I die  

  

Every friend can tell I am understanding 

your feelings, but  

  

Real friend only tells, I feel your feelings. 

That„s my friendship  

  

They love but they are not your lover  

They care for you, but they are not from 

your family  

They are ready to share your pain  

But they are not in your blood relation  

Do you know who they are?  

They are your friends……… 

               -Karthi J(Final Year Mech) 
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HOW TO DEVELOP   LIFELONG 

FRIENDSHIPS WHILE IN COLLEGE 

 

Developing  lifelong  friendships  may  be  

one  of  the  most  rewarding  aspects  of  

college  life.  This  article  has  a  few  

suggestions  how  to  develop  these types 

of friendships. 

 

Friendship Statistics  

 

  Between  the  ages  of  15  and  25  

is  when  most  people  establish  lifelong  

friendships. Singles tend to rely on friends 

for companionship.   Best friends usually 

become an extended family.  Since  many  

students  who  are  in  college  may  not  

have  family  or  friends from high school 

nearby, they're looking for other people to 

study  with  and  hang  out.  College  

friends  are  somewhat  different  than  

friends  from  high  school  because  you  

bond  in  different  ways.  You  may  bond  

during  late  night  study  sessions,  

making  dinner  together,  or  during  long  

drives  home.  In  a  way,  they're  

somewhat  like  your  family  away  from  

home.  Some  friends  may  make  sure  

that  you  wake  up  in  time  for  your  

midterm  or  make  you  soup  when  

you're  sick.  During  college  there  are  a 

variety  of  ways  to  develop  these  

friendships,  which  have  the  potential  of  

becoming lifelong friendships.  

 

Living with Roommates  

 

Sometimes  many  students  make  

lifelong  friendships  with  their  

roommates.  If  you  have  a  good  

experience  with  your  roommate  during  

your  first  year  of  college,  you  may  

want  to  continue  living  with  that  

roommate. You may also decide to live 

with other people as well. Sharing a  house 

or an apartment allows you to spend time 

with people and really get  to know who 

they are. You may learn things that only 

their families know  about  them  like  how  

long  they  take  in  the  shower  or  what  

kinds  of  odd  things they like to eat. 

Living together also provides opportunities 

for a lot  of  inside  jokes,  which  can  

create  even  stronger  bonds.  You  may  

also  become  closer  when  one  of  you  

becomes  sick,  and  the  parental  instinct  

kicks in.  

 

Joining a Club  

 

By joining a club, you may be able 

to find people who share similar interests.  

Usually  college  campuses offer  a  variety  

of  clubs  like  those  that  are  associated  

with  academic  majors,  public  interests,  

politics,  music,  or  careers.  There are  

also  fraternities  and  sororities  at  

different  colleges.  Clubs provide an 

opportunity to meet people outside of the 

classroom, and  the  opportunity  for  you  

to  get  involved  with  something  that  

you're  passionate  about.  Being involved  

in  extracurricular  activities  may  also  

alleviate some of your stress. 

 

Making Friends for Life  

 

Developing  lifelong  friendships  

does  take  some  time.  Don't  be  

discouraged if the first couple of people 

you meet don't turn out to be the  type  of  

friends  you  were  hoping  for.  You  may  

need  to  keep  on  trying  to  meet  new  

people.  You  may  make  friends  with  

people  who  you  wouldn't  

have  considered  being  friends  with  

before.  If  you  feel  uneasy  about  the  

friends you have made, try to remember 

what you liked about your friends  from  

high  school.  Keep  yourself  surrounded  

by  good  people  who  share  similar goals 

to help you stay on track. 

 

                         -Karthi J(Final Year Mech) 
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TECHNICAL  ARTICLES 

 

1. ADVANCED MECHANICAL 

HORSE BUILT FOR 

THERAPY  

Our vision is that the mechanical 

horse can provide better access and can act 

as a complementary tool to actual 

therapeutic horse riding," said Dr. Brian 

Garner, associate professor of mechanical 

engineering at Baylor and a biomechanics 

expert. "If the patient is afraid of horses or 

it may not be safe for the patient to ride a 

horse, the mechanical horse can act as 

stepping stone to build the patient up to a 

level of stability so they can get onto a live 

horse." 

Garner said hippo therapy is unique 

and valuable as a therapeutic tool because 

it produces three-dimensional rhythmic, 

repetitive movements, which preliminary 

research has shown simulates the 

movements of the human pelvis while 

walking. The movements promote many 

physical benefits like increased circulation, 

development of balance and improved 

coordination among many others. 

Therapeutic riding can help children and 

adults with various impairments or delays 

in development, including those with 

cerebral palsy, spina bifida, Down 

syndrome and autism. 

Baylor's prototype mechanical 

horse mimics a real horse by using a three-

dimensional system. The stationary device 

with a moving saddle surface can move in 

virtually all directions in a cycling pattern, 

putting the body through a complex of 

movements just like real hippo therapy. To 

make sure the mechanical horse replicates 

as precisely as possible the movements of 

an actual horse, Baylor engineering 

students took video-motion photography 

of several real horses walking and used 

that data to create the mechanical horses' 

movement patterns. 

Garner said the mechanical horse 

also can differ in speed - from a slow 

walking pace to a fast walking pace - and 

is the width of a normal horse. It can be 

used with or without a saddle and can 

simulate bare-back riding. The saddle also 

simulates real therapeutic riding saddles 

that have adjustable handle bars. 

Garner and his research team will 

now conduct additional research using the 

horse, studying the biomechanics of hippo 

therapy. 

Summary: 

While hippo therapy works to 

improve the quality of life for children and 

adults with physical and mental 

impairments through riding a horse, just 

getting some patients onto the horse can be 

a major obstacle. But now, researchers 

have built a custom mechanical horse to 

help those with physical and mental 

impairments get the same benefit from 

hippo therapy without having to actually 

get on to a horse.  

 

2.U.S. DEMONSTRATES 

PRODUCTION OF FUEL FOR 

MISSIONS TO THE SOLAR SYSTEM 

AND BEYOND 

The production of 50 grams of 

plutonium-238 -roughly the mass of a golf 

ball -- marks the first demonstration in the 

United States since the Savannah River 
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Plant in South Carolina ceased production 

in the late 1980s. 

Radioisotope power systems 

convert heat from the natural radioactive 

decay of the isotope plutonium-238 into 

electricity. These systems have been used 

to power the exploration of the solar 

system and beyond, from the Viking 

missions on Mars, to the Voyager 

spacecraft entering interplanetary space, 

and most recently powering the Curiosity 

Mars Rover and the New Horizons 

spacecraft sailing past Pluto. 

"This significant achievement by 

our team mates at DOE signals a new 

renaissance in the exploration of our solar 

system," said John Grunsfeld, associate 

administrator for NASA's Science Mission 

Directorate in Washington. "Radioisotope 

power systems are a key tool to power the 

next generation of planetary orbiters, 

lenders and rovers in our quest to unravel 

the mysteries of the universe." 

The success of the engineers and 

technicians at ORNL comes two years 

after the project formally started with 

NASA funding, building on many years of 

research and testing. This demonstration of 

the key steps in fuel production will ensure 

that this vital space power technology will 

be  

available to provide electricity and 

heat for ambitious exploration missions of 

the solar system in this decade and 

beyond. In all, 27 past U.S. space missions 

have used this radioisotope power for their 

electricity and heat. 

The Department of Energy (DOE) 

has successfully and safely provided 

radioisotope power systems for NASA, 

Navy and Air Force missions for more 

than 50 years. 

"As we seek to expand our 

knowledge of the universe, the Department 

of Energy will help ensure that our 

spacecraft have the power supply 

necessary to go farther than ever before," 

said Franklin Orr, Under Secretary for 

Science and Energy at DOE. "We're proud 

to work with NASA in this endeavor, and 

we look forward to our continued 

partnership." 

The currently available 

radioisotope power system, also supplied 

to NASA by the DOE, is called the Multi-

Mission Radioisotope Thermoelectric 

Generator (MMRTG). Essentially a 

nuclear battery, an MMRTG can provide 

about 110 watts of electrical power to a 

spacecraft and its science instruments at 

the beginning of a mission. On some 

missions, such as NASA's Curiosity Mars 

rover (now deep into its third Earth year 

seeking signs of habitable conditions on 

the Red Planet), the excess heat from the 

MMRTG can also be used to keep 

spacecraft systems warm in cold 

environments. 

The next NASA mission planning 

to use an MMRTG is the Mars 2020 rover, 

due to be launched as part of NASA's 

Journey to Mars, to seek signs of past life 

on the Red Planet, test technology for 

human exploration, and gather samples of 

rocks and soil that could be returned to 

Earth in the future. Two (un fueled) 

MMRTGs are currently built and in 

storage at DOE facilities; one is reserved 

for Mars 2020, and the other could be used 

on a future mission. Fabrication of the fuel 
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pellets for the Mars 2020 MMRTG, using 

the existing U.S. supply of plutonium 

dioxide, is already underway. 

Researchers will analyze the 

sample for chemical purity and plutonium-

238 content to determine whether 

adjustments need to be made before 

scaling up the process. 

With continued coordination, both 

agencies plan to increase production after 

this important demonstration milestone 

and will start with about 12 ounces (300 to 

400 grams) of plutonium dioxide per year. 

After implementing greater automation 

and scaling up the process, ORNL will 

produce an average of 3.3 pounds (1.5 

kilograms) in subsequent years. 

Of the 77 pounds (35 kilograms) of 

existing plutonium-238, about half provide 

enough heat to meet power specifications 

of planned spacecraft. The remainder, due 

to its age, does not meet specifications, but 

can be blended with newly produced Pu-

238 to extend the usable inventory. 

The DOE's Office of Nuclear 

Energy develops, manufactures, tests and 

delivers radioisotope power systems for 

space exploration and national security 

missions and maintains responsibility for 

nuclear safety throughout all aspects of the 

missions. 

NASA's Radioisotope Power 

System (RPS) program, managed by 

NASA Glenn Research Center in 

Cleveland, is funding the development of 

new, higher efficiency thermoelectric 

materials that could be incorporated into a 

next-generation enhanced MMRTG that 

would provide about 25 percent more 

power at the start of a typical mission, and 

50 percent more power at the end of a 

mission. 

NASA's Jet Propulsion Laboratory, 

Pasadena, California, is part of the RPS 

program and manages several missions 

that utilize radioisotope power, including 

the Curiosity Mars rover and the Cassini 

spacecraft at Saturn. 

Summary: 

The first U.S. production in nearly 

30 years of a specialized fuel to power 

future deep space missions has been 

completed by researchers at the 

Department of Energy's Oak Ridge 

National Laboratory (ORNL) in 

Tennessee.  

 

3.DOOR MANUFACTURER 

BENEFITS FROM SIMULATION 

TOOLS  

Small and mid-sized companies 

usually do not have a research department. 

The expertise of scientists can also create 

added value for them, though. This is 

shown by the example of a manufacturer 

of burglary-resistant house doors from 

Rhineland-Palatinate in Germany: 

simulation methods and software tools of 

the Fraunhofer Institute for Industrial 

Mathematics ITWM in Kaiserslautern 

have been helping to construct these 

burglary-resistant doors such that they are 

now eligible for a grant from the 

Kreditanstalt für Wiederaufbau (KfW- 



    Issue 2      Volume 2                                                                                             Academic Year 2013-2014 

 

17 
Technical Magazine                                                                                                               MECHXION 2K14 

Credit Institute for Rebuilding). The new 

frame construction provides the entire door 

with an heat transfer coefficient (HTC) of 

0.49 W/m²K. In the process, its burglary-

resistant properties remain unchanged. 

"This is a very low value for 

burglary-resistant doors, considering their 

complex structure," says Dr. Matthias 

Kabel from the Department Flow and 

Material Simulation at ITWM. 

"Previously, the frame constructions had a 

value of 2.84 W/m²K. Now, the HTC of 

the models from the company catalog are 

less than 1.3 W/m²K. All doors are 

therefore eligible for funding," says Dr. 

Kabel. The HTC is a measure of the 

thermal transmittance of a gas through a 

solid body. It is expressed in watts per 

square meter and Kelvin (W/m²K). "We 

have demonstrated through the project that 

with the help of complex simulation 

methods and software tools, we can 

optimize even our everyday objects -- with 

direct added value for the customer," says 

Dr. Kabel. 

No expensive prototypes are needed 

The company manufactures 

burglary-resistant doors and door frames 

made of aluminum. The problem: 

aluminum is particularly good at 

conducting heat. Cold penetrates into the 

house and interior heat escapes to the 

outside. "Not an ideal situation for the 

energy efficiency of the house," says Dr. 

Kabel. The ITWM researchers compared 

and tested the design proposals by 

predicting all the essential functional 

properties using precise numerical 

calculation methods. "With the help of 

computer simulations, we have been able 

to look at a large number of possible 

variants and to design the various 

materials in the area of the door leaf and 

the frame profile to the exact millimeter," 

says Dr. Kabel. The manufacturer did not 

have to build its own prototypes for the 

individual variants. As a result, it saved 

time and costs. "With our tools, we were 

able to quickly pair up information about 

the door structure and heat transfer with 

the requirements of the DIN standard for 

thermal insulation of windows, doors and 

shutters. This resulted in proposals for 

optimal design plans of various door 

models for the company," says Dr. Kabel. 

In the first step, the scientists 

showed that they can simulate the real 

measurements of heat transfer on the 

computer precisely. "This helped the 

customer to become more confident in the 

process. The company does not have a 

research department and worked 

intensively with us on product 

development," says Dr. Kabel. "Without 

the simulation, the manufacturer would 
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only have had the mean value of the heat 

loss of the frame. With the help of the 

computer-assisted illustration, it was 

possible to determine exactly which part of 

the frame was responsible for which 

portion of the heat loss. We made specific 

proposals about how the design of the 

frame could be thermo technically 

optimized." The researchers adapted their 

simulation software to the requirements of 

the problem regarding the doors: among 

other things, this included selecting the 

right material parameters, digitally and 

accurately portraying the physical effects 

of heat transport in doors, as well as 

considering the corresponding DIN norm 

in the simulation software. 

The thermal insulation of houses is 

a key component of energy transmission 

and is promoted in Germany. The federal 

government of Germany wants to greatly 

reduce energy consumption in residential 

buildings by the year 2050. Through the 

KfW, it is also promoting the installation 

of thermally-insulated interior and exterior 

doors. However, only if an HTC of less 

than 1.3 W/m²K can be verified. 

Summary: 

Building burglary-resistant doors with 

thermal insulation is a challenge for 

manufacturers. Their complex structure 

provides holes for the flow of air. With 

scientific simulation methods, researchers 

have designed an insulating construction 

on the computer – without expensive 

prototypes having to be built. 
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