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Executive  Summary

Th e  ins p e c t i o n  of  fan  clu t c h  ac t u a t o r s  is  vi t a l  in  en s u r i n g  pro p e r  op e r a t i o n  of  ra d i a t o r  

coo l i n g  fan s  in  au t o m o b i l e s .  Th e  cu r r e n t  ins p e c t i o n  me t h o d  is  ma n u a l l y- dr i v e n ,  us i n g  

mu l t i p l e  con n e c t i o n s  an d  the  ha n d- rec o r d i n g  of  me a s u r e m e n t s .  Bo r g W a r n e r ,  Inc.  ha s  

tas k e d  EC E  480  De s i g n  Te a m  6  wi t h  de v e l o p i n g  an  au t o m a t e d  ins p e c t i o n  de v i c e  to  

re p l a c e  the  cu r r e n t  me t h o d .  Th e  tea m  pro p o s e s  an  ins p e c t i o n  de v i c e  wh i c h  wi l l  

int e r f a c e  wi t h  an y  US B- en a b l e d  PC.  Th e  de v i c e  wi l l  int e r f a c e  wi t h  the  fan  clu t c h  

ac t u a t o r  us i n g  a  sin g l e  co n n e c t i o n ,  an d  ins p e c t i o n  re s u l t s  wi l l  be  st o r e d  in  a  da t a b a s e ,  



as  we l l  as  on  a  ha r d c o p y  pr i n t o u t .  Th i s  so l u t i o n  pro m i s e s  hi g h e r  lev e l s  of  au t o m a t i o n  

an d  da t a  st o r a g e  in  ins p e c t i n g  fan  clu t c h  ac t u a t o r s .

A u t o m a t e d  Ac t u a t o r  Ins p e c t o r
B o r g W a r n e r ,  In c.
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1. Introduction

Fa n  clu t c h  ac t u a t o r s  ar e  re s p o n s i b l e  for  en g a g i n g  the  ra d i a t o r  coo l i n g  fan  in  

au t o m o b i l e s ,  wh i c h  ma i n t a i n  or  low e r  the  en g i n e  coo l a n t  flu i d  tem p e r a t u r e  ins i d e  the  

ra d i a t o r .  Me c h a n i c a l  fan  clu t c h  ac t u a t o r s  ex i s t  as  bi-me t a l l i c  co i l s  tha t  con t r a c t  wh e n  ho t  

an d  ex p a n d  wh e n  co l d ,  an d  in  tur n ,  en g a g i n g  or  di s e n g a g i n g  the  ra d i a t o r  coo l i n g  fan.  

Bo r g W a r n e r ,  In c.  ha s  de v e l o p e d  an  el e c t r i c  fan  clu t c h  ac t u a t o r  tha t  us e s  an  ele c t r o n i c  

tem p e r a t u r e  se n s o r  in  pla c e  of  the  me c h a n i c a l  re l a y .  El e c t r i c  ac t u a t o r s  ha v e  a  

sig n i f i c a n t  ad v a n t a g e  ov e r  the i r  me c h a n i c a l  co u n t e r p a r t s  in  ob t a i n i n g  mo r e  ac c u r a t e  

tem p e r a t u r e  rea d i n g s ,  the r e f o r e  be i n g  ab l e  to  en g a g e  or  di s e n g a g e  the  rad i a t o r  co o l i n g  

fan  fas t e r ,  as  we l l  as  run  the  fan  at  spe e d s  com m e n s u r a t e  to  the  tem p e r a t u r e .

Ho w e v e r ,  el e c t r i c  ac t u a t o r s  als o  ha v e  a  gr e a t e r  de s i g n  co m p l e x i t y  tha n  me c h a n i c a l  

ac t u a t o r s ,  an d  re q u i r e  mo r e  st r i n g e n t  ins p e c t i o n  me t h o d s  to  ve r i f y  pro p e r  op e r a t i o n .  

Bo r g W a r n e r ,  In c.’s  cu r r e n t  ins p e c t i o n  me t h o d  fo r  the i r  el e c t r i c  fan  clu t c h  ac t u a t o r s  is  a  

ma n u a l  pr o c e s s .  Iso l a t e d  ci r c u i t  me t e r i n g  sy s t e m s  ar e  ma n u a l l y  us e d  to  ret r i e v e  

vo l t a g e ,  cu r r e n t ,  re s i s t a n c e  an d  cap a c i t a n c e  me a s u r e m e n t s .  Th e s e  me a s u r e m e n t s  are  

ma n u a l l y  re c o r d e d  on  a  sy s t e m  re q u i r e m e n t s  she e t .

EC E  480  De s i g n  Te a m  6  wi l l  de v e l o p  an  au t o m a t e d  ins p e c t i o n  de v i c e  for  Bo r g W a r n e r ,  

Inc.’s  el e c t r i c  fan  clu t c h  ac t u a t o r s .  Th e  de v i c e  wi l l  in t e r f a c e  wi t h  a  PC  thr o u g h  US B ,  an d  

wi l l  au t o m a t i c a l l y  tak e  re q u i r e d  vo l t a g e ,  cu r r e n t ,  re s i s t a n c e  an d  ca p a c i t a n c e  

me a s u r e m e n t s  fo r  va r i o u s  ac t u a t o r  un i t s  un d e r  tes t .  Th e  me a s u r e m e n t s  wi l l  be  st o r e d  in  

a  da t a b a s e  fo r  la t e r  loo k u p  an d  com p a r i s o n ,  as  we l l  as  on  a  ha r d c o p y  pr i n t o u t  ide n t i c a l  

to  the  sy s t e m  re q u i r e m e n t s  she e t s  cu r r e n t l y  us e d  un d e r  the  ma n u a l  ins p e c t i o n  me t h o d .  

Th e  Au t o m a t e d  Ac t u a t o r  Ins p e c t o r  wi l l  si g n i f i c a n t l y  inc r e a s e  ins p e c t i o n  ef f i c i e n c y  an d  

com p a r i s o n  ef f o r t s  co m p a r e d  to  its  ma n u a l  co u n t e r p a r t .
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2. Background

Fi g u r e  1.  Bo r g W a r n e r ,  Inc.  Ge n  II  Ac t u a t o r  Su b a s s e m b l y  [1]

A  cro s s- se c t i o n a l  vi e w  of  Bo r g W a r n e r ,  Inc .’s  Ge n  II  ele c t r i c  fan  clu t c h  ac t u a t o r  ca n  be  

see n  in  Fi g u r e  1.  It  co n t a i n s  va r i o u s  ele c t r o n i c  de v i c e s  to  ai d  in  the  op e r a t i o n  of  the  

ra d i a t o r  co o l i n g  fan  in  au t o m o b i l e s .  An  ele c t r o n i c  tem p e r a t u r e  se n s o r  mo n i t o r s  the  

tem p e r a t u r e  of  the  en g i n e  coo l a n t  flu i d ,  de t e r m i n i n g  the  en g a g i n g  an d  di s e n g a g i n g  of  

the  ra d i a t o r  co o l i n g  fan.  A  so l e n o i d- lik e  de v i c e  con t r o l l e d  by  a  ce r t a i n  am o u n t  of  cu r r e n t  

re g u l a t e s  the  am o u n t  of  vis c o u s  flu i d  re l e a s e d  int o  the  clu t c h  for  pro p e r  op e r a t i o n .  An  

ed g e- sen s i n g  Ha l l  E f f e c t  de v i c e  mo n i t o r s  the  spe e d  of  the  ra d i a t o r  co o l i n g  fan,  an d  

re g u l a t e s  its  sp e e d  in  ac c o r d a n c e  wi t h  the  de s i r e d  en g i n e  coo l a n t  flu i d  tem p e r a t u r e .  A  

ge n e r a l  ele c t r i c a l  sc h e m a t i c  of  the  ele c t r i c  fan  clu t c h  ac t u a t o r  ca n  be  see n  in  Fi g u r e  2.
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Fi g u r e  2.  Bo r g W a r n e r ,  Inc.  Ge n  II  Ac t u a t o r  El e c t r i c a l  Sc h e m a t i c  [1]

As  the s e  de v i c e s  are  vi t a l  in  the  pr o p e r  op e r a t i o n  of  the  ra d i a t o r  coo l i n g  fan  –  an d  in  

tur n ,  the  au t o m o b i l e  as  a  wh o l e  –  st r i n g e n t  ins p e c t i o n  me t h o d s  are  req u i r e d  to  en s u r e  

the i r  co r r e c t  fun c t i o n i n g .  Bo r g W a r n e r ,  Inc.’s  cu r r e n t  ins p e c t i o n  me t h o d  is  a  ma n u a l  

me a s u r e m e n t  of  vo l t a g e s ,  cu r r e n t s ,  re s i s t a n c e s  an d  ca p a c i t a n c e s  th r o u g h  a  de v i c e  

con t a i n i n g  of f- the- she l f  me t e r i n g  sy s t e m s .  Th i s  me t h o d  inv o l v e s  mu l t i p l e  co n n e c t i o n s  

an d  the  ha n d- rec o r d i n g  of  me a s u r e m e n t s .  Wh i l e  thi s  is  su i t a b l e  for  va l i d a t i o n ,  a  mo r e  

un i f i e d  an d  au t o m a t e d  me t h o d  is  de s i r e d .

3. Design  Specifications  and  Objectives

In  de s i g n i n g  the  Au t o m a t e d  Ac t u a t o r  Ins p e c t o r ,  the  fo l l o w i n g  de s i g n  sp e c i f i c a t i o n s  mu s t  

be  me t :

• Measurements:  Vo l t a g e ,  cu r r e n t ,  re s i s t a n c e  an d  ca p a c i t a n c e  me a s u r e m e n t s  

as  lis t e d  on  va r i o u s  sy s t e m  re q u i r e m e n t s  she e t s  for  Bo r g W a r n e r ,  Inc.  Ge n  I an d  

Ge n  II  ac t u a t o r s

• Statistics:  Co i l  cu r r e n t  tim e  pl o t ,  sp e e d  pu l s e  ris e  an d  fa l l  tim e ,  sp e e d  sen s o r  

pu l s e  tim e  pl o t ,  sp e e d  pu l s e  ed g e- to-ed g e  tim e ,  co i l  ma g n e t i c  fie l d ,  me c h a n i c a l  

tra v e l  (line a r  an d  an g u l a r)  ve r s u s  co i l  cu r r e n t
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In  ad d i t i o n ,  the  fo l l o w i n g  de s i g n  ob j e c t i v e s  mu s t  be  me t :

• Automation:  Au t o m a t e d  me a s u r i n g  an d  st o r a g e  pr o c e s s

• Accuracy:  Ac c u r a t e  vo l t a g e/c u r r e n t/r e s i s t a n c e/ c a p a c i t a n c e  me a s u r e m e n t s

• Expandability: Fu t u r e  me a s u r e m e n t  ad d i t i o n s

• Storage:  Su f f i c i e n t  da t a b a s e  an d  ha r d c o p y  pr o c e s s i n g

• Safety:  Sh o r t  cir c u i t s ,  pro t e c t i o n  du r i n g  spe e d  se n s o r  tes t i n g

• Cost:  Re a s o n a b l e  tot a l  de v i c e  co s t

• Size: Wo r k b e n c h- fit t i n g  foo t p r i n t

• Power:  Ef f i c i e n t  po w e r  con s u m p t i o n

4. FAST  Diagram

FA S T  Dia g r a m  is  to  be  inc l u d e d  in  fin a l  pr o p o s a l .

5. Conceptual  Design  Descriptions

Li s t e d  are  EC E  480  De s i g n  Te a m  6’s  con c e p t u a l  de s i g n s  fo r  the  Au t o m a t e d  Ac t u a t o r  

Ins p e c t o r :

5.1. Commercial  Meter  Interfacing

Th e  com m e r c i a l  me t e r  in t e r f a c i n g  de s i g n  im p r o v e s  up o n  Bo r g W a r n e r ,  Inc .’s  ma n u a l  

ins p e c t i o n  me t h o d .  Th e  PC  int e r f a c e s  wi t h  me t e r i n g  sy s t e m s  pu r c h a s e d  of f- the-

she l f ,  wh i c h  are  di r e c t l y  at t a c h e d  to  the  ele c t r i c  fan  clu t c h  ac t u a t o r .  Th e  PC  sto r e s  

the  me t e r i n g  sy s t e m s ’  me a s u r e m e n t s  in  a  da t a b a s e ,  as  we l l  as  on  a  ha r d c o p y  

pr i n t o u t .  Th i s  en s u r e s  the  gre a t  me a s u r e m e n t  ac c u r a c y  gi v e n  by  pro f e s s i o n a l l y-

de v e l o p e d  me t e r i n g  sy s t e m s .  Ho w e v e r ,  the  co s t  in  pu r c h a s i n g  the s e  me t e r i n g  

sy s t e m s  is  al s o  gr e a t .  In t e r f a c i n g  wi t h  the  me t e r i n g  sy s t e m s  ma y  al s o  pr o v e  to  be  

dif f i c u l t  if  the y  do  no t  ha v e  a  US B  or  GP I B  mo d e  co n t r o l  an d  me a s u r e m e n t  ou t p u t .
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5.2. Data  Acquisition  and  Processing

Th e  da t a  ac q u i s i t i o n  an d  pr o c e s s i n g  de s i g n  em u l a t e s  the  fun c t i o n a l i t y  of  me t e r i n g  

sy s t e m s  by  ut i l i z i n g  the  PC  to  pe r f o r m  ca l c u l a t i o n s .  Pr e c o n d i t i o n i n g  ci r c u i t s  de s i g n e d  

by  EC E  480  De s i g n  Te a m  6  wi l l  tra n s f o r m  an d  sc a l e  raw  da t a  sig n a l s  fro m  the  

ele c t r i c  fan  clu t c h  ac t u a t o r  in t o  me a s u r a b l e  wa v e f o r m s .  Th e s e  wa v e f o r m s  are  

com m u n i c a t e d  to  the  PC  thr o u g h  US B  us i n g  a  da t a  ac q u i s i t i o n  mo d u l e ,  fro m  wh i c h  

ca l c u l a t i o n s  are  ma d e  to  de r i v e  vo l t a g e ,  cu r r e n t ,  res i s t a n c e  an d  ca p a c i t a n c e  

me a s u r e m e n t s .  Th e  co s t  of  th i s  de s i g n  is  re l a t i v e l y  ine x p e n s i v e ,  in  de s i g n i n g  

me t e r i n g  cir c u i t r y  in-ho u s e .  Ho w e v e r ,  ac c u r a c y  ma y  pr o v e  to  be  an  iss u e  fo r  the  

sam e  re a s o n .  Ad d i t i o n a l l y ,  up g r a d i n g  the  sy s t e m  to  tak e  on  ne w  se t s  of  

me a s u r e m e n t s  af t e r  the  ten u r e  of  EC E  480  De s i g n  Te a m  6  ma y  be  pro b l e m a t i c .

6. Ranking  of Conceptual  Designs

Design  
Criteria

Weigh
t

Commercial  Meter  
Interfacing

Data  Acquisition  and  
Processing

Au t o m a t i o n 5 5 5
Ac c u r a c y 5 5 3
Ex p a n d a b i l i t y 4 3 2
St o r a g e 4 5 5
Sa f e t y 4 4 3
Co s t 3 1 5
Si z e 3 2 5
Po w e r 3 2 4

Totals 113 122
Ta b l e  1.  Co n c e p t u a l  De s i g n  Fe a s i b i l i t y  Ma t r i x

Ta b l e  1  sh o w s  the  ran k i n g s  of  EC E  480  De s i g n  Te a m  6’s  con c e p t u a l  de s i g n s  thr o u g h  a  

fea s i b i l i t y  ma t r i x .  Ba s e d  on  imp o r t a n c e  of  de s i g n  cr i t e r i a ,  the  tea m  wi l l  pr o c e e d  wi t h  the  

da t a  ac q u i s i t i o n  an d  pr o c e s s i n g  de s i g n .  Co n s i d e r a t i o n s  fro m  the  co m m e r c i a l  me t e r  

int e r f a c i n g  de s i g n ,  as  we l l  as  fro m  ot h e r  ide a s ,  wi l l  st i l l  be  tak e n  int o  ac c o u n t  th r o u g h o u t  

the  de s i g n  pr o c e s s .
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7. Proposed  Design  Solution

Unit Under Test Preconditioning 
Circuits DAQ Module PC

Database

Printout

Fi g u r e  3.  Au t o m a t e d  Ac t u a t o r  Ins p e c t o r  Bl o c k  Di a g r a m

EC E  480  De s i g n  Te a m  6  wi l l  imp l e m e n t  the  Au t o m a t e d  Ac t u a t o r  Ins p e c t i o n  de s i g n  

sho w n  in  Fi g u r e  3.  Th e  un i t  un d e r  tes t  int e r f a c e s  di r e c t l y  wi t h  pr e c o n d i t i o n i n g  cir c u i t s  

de s i g n e d  by  the  tea m .  Th e s e  ci r c u i t s  tra n s f o r m  an d  sc a l e  the  raw  sig n a l s  re c e i v e d  fro m  

the  un i t  un d e r  tes t  int o  us a b l e  inp u t s ,  as  de f i n e d  by  the  da t a  ac q u i s i t i o n  mo d u l e  

spe c i f i c a t i o n s .

Th e  da t a  ac q u i s i t i o n  mo d u l e  to  be  us e d  is  a  Na t i o n a l  Ins t r u m e n t s  US B- 6008  

Mu l t i f u n c t i o n  DA Q  mo d u l e ,  fea t u r i n g  tw e l v e  an a l o g  inp u t s ,  two  an a l o g  ou t p u t s ,  an d  

tw e l v e  di g i t a l  inp u t/ou t p u t  lin e s .  [2] Th e  mo d u l e  in t e r f a c e s  wi t h  a  PC  us i n g  US B ,  as  the  

pr e c o n d i t i o n e d  inp u t s  are  com m u n i c a t e d  to  a  Na t i o n a l  Ins t r u m e n t s  La b V I E W  

en v i r o n m e n t .  Th e  La b V I E W  env i r o n m e n t  pe r f o r m s  wa v e f o r m  an a l y s i s  an d  ot h e r  

ca l c u l a t i o n s  to  de r i v e  the  de s i r e d  vo l t a g e ,  cu r r e n t ,  re s i s t a n c e  an d  cap a c i t a n c e  

me a s u r e m e n t s ,  as  we l l  as  plo t s  the  de s i r e d  sta t i s t i c s  ou t l i n e d  in  the  de s i g n  

spe c i f i c a t i o n .

Th e  de r i v e d  inf o r m a t i o n  fro m  La b V I E W  is  the n  inp u t  in t o  M i c r o s o f t  Ac c e s s  wh e r e  an  

ins p e c t i o n  his t o r y  da t a b a s e  can  be  co m p i l e d ,  as  we l l  as  inp u t  in t o  M i c r o s o f t  Ex c e l ,  

wh e r e  a  ha r d c o p y  pr i n t o u t  ide n t i c a l  to  the  ma n u a l  ins p e c t i o n  me t h o d  is  ma d e .
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Th e  ci r c u i t r y  of  the  de v i c e  is  en c l o s e d  in  a  bo x ,  wi t h  the  el e c t r i c  fan  clu t c h  ac t u a t o r  

un d e r  tes t  mo u n t e d  on  top.  Th e  bo x  wi l l  ha v e  di s p l a y s  fo r  me a s u r e m e n t  re s u l t s ,  as  we l l  

as  a  dr i l l  mo t o r  on  the  ba s e  to  fac i l i t a t e  tur n i n g  fo r  the  spe e d  se n s o r  tes t.  Sa f e t y  

con s i d e r a t i o n s  are  ma d e  in  cre a t i n g  a  Pl e x i g l a s  co v e r  fo r  the  de v i c e ,  wh i c h  wi l l  be  

ho o k e d  up  to  a  re l a y .  Th e  ins p e c t i o n  pr o c e d u r e  wi l l  no t  be g i n  un t i l  the  co v e r  is  clo s e d .

Th e  de v i c e  wi l l  be  po w e r e d  thr o u g h  a  po w e r  sup p l y  de s i g n e d  by  the  tea m .  It  wi l l  co n v e r t  

a  sta n d a r d  wa l l  ou t l e t  120 V  AC  int o  5V  DC,  12 V  DC  an d  300V  DC  for  ins p e c t i o n  

pu r p o s e s ,  as  we l l  as  po w e r  the  tea m ’ s  pr e c o n d i t i o n i n g  cir c u i t s .

8. Risk  Analysis

Th e  ma i n  po i n t  of  co n c e r n  in  imp l e m e n t i n g  the  pr o p o s e d  de s i g n  so l u t i o n  for  the  

Au t o m a t e d  Ac t u a t o r  Ins p e c t o r  is  ac c u r a c y .  Gr e a t  at t e n t i o n  mu s t  be  tak e n  in  the  de s i g n  

of  the  pre c o n d i t i o n i n g  ci r c u i t s  to  gu a r a n t e e  pr e c i s e  an d  re l i a b l e  me a s u r e m e n t s .  Th e  

ci r c u i t s  mu s t  al s o  be  pro t e c t e d  fro m  an y  un e x p e c t e d  ov e r l o a d s ,  as  ca n  be  se e n  in  a  

tes t i n g  en v i r o n m e n t .

A  sa f e t y  con c e r n  al s o  ar i s e s  in  ge n e r a t i n g  hi g h  vo l t a g e s  an d  cu r r e n t s .  Pr e c a u t i o n s  mu s t  

be  tak e n  to  av o i d  al l  un i n t e n t i o n a l  co n t a c t  at  ris k  of  inj u r y .

9. Budget

Qty. Item Cost

3
Na t i o n a l  LM29 1 7  Fr e q u e n c y- to-Vo l t a g e  
Co n v e r t e r  (expe r i m e n t a l)  [3]

$5. 1 0  

1 NI  US B- 6008  Da t a  Ac q u i s i t i o n  Mo d u l e
$1 52 . 1

0  
1 Ha n d h e l d  Dr i l l $30.00  

1 PC B  Fa b r i c a t i o n
$100.0

0
1 De v i c e  En c l o s u r e  Fa b r i c a t i o n $65.00

Total  Cost $352.
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Ta b l e  2.  Pr o p o s e d  Ex p e n d i t u r e s

EC E  480  De s i g n  Te a m  6  wa s  pre s e n t e d  wi t h  an  ini t i a l  bu d g e t  of  $500.00  for  the  

Au t o m a t e d  Ac t u a t o r  Ins p e c t o r .  Ta b l e  2  sho w s  the  tea m’ s  pro p o s e d  ex p e n d i t u r e s .  Ma n y  

of  the  pa r t s  ne e d e d  to  de v e l o p  the  pr e c o n d i t i o n i n g  cir c u i t s  ar e  pr o v i d e d  fre e  of  ch a r g e ,  

cou r t e s y  of  the  EC E  Sh o p .

10. Project  Management  Plan

10.1. Team  Member  Roles

Ea c h  me m b e r  of  EC E  480  De s i g n  Te a m  6  is  re s p o n s i b l e  for  tec h n i c a l  as p e c t s  of  the  

Au t o m a t e d  Ac t u a t o r  Ins p e c t o r  de s i g n ,  as  we l l  as  ad m i n i s t r a t i v e  as p e c t s  in  

or g a n i z i n g  the  de s i g n  pro c e s s .  Al t h o u g h  the y  are  res p o n s i b l e  fo r  ov e r s e e i n g  the  

de v e l o p m e n t  of  the s e  as p e c t s ,  the  pro j e c t  is  a  tea m  ef f o r t  as  a  wh o l e ,  an d  me m b e r s  

wo r k  in  co n j u n c t i o n  wi t h  on e  an o t h e r  to  fac i l i t a t e  com p l e t i o n .

10.1.1 Jacob  Co

PC  Interfacing,  Documentation  Preparation

Ja c o b  is  re s p o n s i b l e  for  the  de v e l o p m e n t  of  the  La b V I E W  int e r f a c e ,  inc l u d i n g  

com m u n i c a t i o n  wi t h  the  NI  DA Q  mo d u l e  for  si g n a l  inp u t ,  an d  wi t h  the  Mi c r o s o f t  

O f f i c e  AP I  fo r  ou t p u t  int o  da t a b a s e  an d  ha r d c o p y  st o r a g e .  He  is  al s o  re s p o n s i b l e  

for  the  pre p a r a t i o n  of  tec h n i c a l  do c u m e n t s ,  wh i c h  wi l l  be  su b m i t t e d  to  fac u l t y  an d  

spo n s o r s  fo r  re v i e w .

10.1.2. Joshua  DuBois

Power  Generation,  Website  Information  Management

Jo s h u a  is  res p o n s i b l e  fo r  the  sup p l y  of  po w e r  to  the  tea m’ s  pre c o n d i t i o n i n g  

ci r c u i t s ,  dr i l l  mo t o r  an d  me a s u r e m e n t  di s p l a y s ,  as  we l l  as  the  ge n e r a t i o n  of  

vo l t a g e s  req u i r e d  for  ins p e c t i o n .  He  is  al s o  re s p o n s i b l e  for  the  de v e l o p m e n t  of  
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th e  tea m  we b s i t e ,  fro m  wh i c h  st u d e n t s ,  fac u l t y  an d  sp o n s o r s  can  be  ke p t  up- to-

da t e  on  the  tea m ’ s  cu r r e n t  pro g r e s s .
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10.1.3. Stephen  Sutara

Device  Enclosure  Design,  General  Management

Ste p h e n  is  res p o n s i b l e  fo r  the  de s i g n  of  the  de v i c e  en c l o s u r e ,  wh i c h  inc l u d e s  the  

int e g r a t i o n  of  al l  the  com p o n e n t s  int o  a  sin g l e ,  us a b l e  pa c k a g e .  He  is  al s o  the  

tea m ’ s  ge n e r a l  ma n a g e r ,  an d  is  re s p o n s i b l e  for  Ga n t t  Ch a r t  pr o g r e s s  up d a t e s ,  

bu d g e t  tra c k i n g ,  an d  en s u r i n g  de s i g n  sp e c i f i c a t i o n s  are  me t .  He  als o  fac i l i t a t e s  

com m u n i c a t i o n  be t w e e n  the  tea m ,  fac u l t y  ad v i s o r s  an d  sp o n s o r s .

10.1.4. Codie  Wilson

Signal  Preconditioning,  Presentation  Preparation  and  Laboratory  

Coordination

Co d i e  is  re s p o n s i b l e  for  the  pre c o n d i t i o n i n g  of  the  raw  ac t u a t o r  si g n a l s  in t o  

us a b l e  inp u t s  fo r  the  NI  DA Q  mo d u l e .  He  is  al s o  res p o n s i b l e  fo r  ga t h e r i n g  inp u t  

an d  org a n i z i n g  inf o r m a t i o n  for  tea m  pre s e n t a t i o n s ,  as  we l l  as  sup p l y i n g  the  tea m  

wi t h  ne e d e d  ma t e r i a l s  in  the  lab  an d  or d e r i n g  co m p o n e n t s .  He  as s i s t s  the  

ge n e r a l  ma n a g e r  in  bu d g e t  tra c k i n g .
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10.2. Proposed  Schedule

Date  Range  
[business  days]

Task(s)

1/14/09  - 1/29/09  [12  
da y s]

In i t i a l  Or g a n i z a t i o n

- Te a m  for m a t i o n
- Fa c i l i t a t o r  me e t i n g
- Sp o n s o r  me e t i n g  (info r m a t i o n ,  sam p l e s)
- De f i n e  pr o j e c t  sp e c i f i c a t i o n s  an d  ob j e c t i v e s

1/30/09  - 2/16/09  [12  
da y s]

Br a i n s t o r m i n g  an d  Re s e a r c h

- Me t e r i n g  me t h o d s
- PC  int e r f a c i n g  me t h o d s
- Ac c u r a c y  an d  co s t  co n s i d e r a t i o n s
2/6/09  –  Pr e- pro p o s a l  du e
2/13/09  –  Pr e s e n t a t i o n  pra c t i c e  to  fac i l i t a t o r

2/17/09  - 2/23/09  [5 da y s] Ide a  Fi n a l i z a t i o n
- Be s t  fit  for  pro j e c t  sp e c i f i c a t i o n s  an d  ob j e c t i v e s
2/20/09  –  Fi n a l  pr o p o s a l  du e
2/23/09  –  Pr e s e n t a t i o n  to  cla s s
2/23/09  –  De s i g n  Da y  pa g e  du e

2/24/09  - 3/1 1/09  [12  
da y s]

De s i g n  Ph a s e

- Pr e c o n d i t i o n i n g  cir c u i t s
- Po w e r  su p p l i e s
- PC  int e r f a c e
- Pr o d u c t  ho u s i n g

3/12/09  - 3/30/09  [13  
da y s]

Pr o t o t y p i n g  Ph a s e

- Int e g r a t i o n  tes t i n g  an d  fix e s
- Co m p a r i s o n  wi t h  pr o j e c t  sp e c i f i c a t i o n s  an d  
ob j e c t i v e s
3/20/09  –  Pr o g r e s s  re p o r t  1  du e
3/20/09  –  De m o n s t r a t i o n  1
3/20/09  –  No t e b o o k s  du e

3/31/09  - 4/8/09  [7 da y s] Pr o j e c t  Fi n a l i z a t i o n
- Fi n i s h e d  wo r k i n g  pr o j e c t
4/3/09  –  Ap p l i c a t i o n  no t e s  du e

Bu f f e r  tim e De l i v e r a b l e s
- Co m p l e t e  re p o r t s ,  po s t e r
4/10/09  –  Pr o g r e s s  re p o r t  2  du e
4/10/09  –  De m o n s t r a t i o n  2
4/13/09  –  De s i g n  iss u e s  du e
4/22/09  –  Se l f- as s e s s m e n t  du e
4/27/09  –  Ev a l u a t i o n s  du e
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4/29/09  –  Fi n a l  re p o r t  du e
5/1/09  –  De s i g n  Da y
5/1/09  –  No t e b o o k s  du e

Ta b l e  3.  Pr o p o s e d  Te a m  Sc h e d u l e
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