
	
  	
  	
  	
  	
  The	
  team	
  was	
  provided	
  with	
  a	
  budget	
  
of	
  $500	
  to	
  complete	
  the	
  design	
  
requirements	
  set	
  by	
  GM.	
  Thanks	
  to	
  GM,	
  
dSPACE	
  and	
  the	
  Division	
  of	
  Engineering	
  
and	
  CompuGng	
  Services	
  at	
  MSU	
  the	
  
team	
  did	
  not	
  spend	
  any	
  of	
  the	
  budget.	
  
However,	
  the	
  table	
  below	
  shows	
  the	
  
esGmated	
  cost	
  of	
  developing	
  this	
  rapid	
  
control	
  prototyping	
  environment.	
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  General	
  Motor’s	
  (GM)	
  Climate	
  
Control	
  System	
  is	
  moving	
  from	
  
analog	
  interface	
  actuators	
  and	
  
sensors	
  to	
  devices	
  that	
  use	
  Local	
  
Interconnect	
  Network	
  (LIN),	
  
which	
  is	
  a	
  single	
  wire	
  serial	
  
communicaGon.	
  GM	
  has	
  provided	
  
team	
  4	
  with	
  actuators	
  and	
  
sensors	
  that	
  have	
  been	
  designed	
  
to	
  use	
  this	
  protocol.	
  Team	
  4	
  must	
  
assist	
  GM	
  to	
  develop	
  a	
  dSPACE	
  
LIN	
  driver	
  library	
  that	
  will	
  be	
  used	
  
for	
  prototyping	
  climate	
  control	
  
environments	
  that	
  will	
  enable	
  the	
  
integraGon	
  of	
  these	
  devices.	
  

Abstract	
  

•  Demonstrate	
  dSPACE	
  setup	
  to	
  
read	
  ILSS	
  sensor	
  and	
  drive	
  
charging	
  and	
  theQ	
  deterrent	
  
indicaGon	
  light	
  on	
  ILSS.	
  
•  Demonstrate	
  dSPACE	
  setup	
  to	
  

read	
  Rain	
  Light	
  and	
  Humidity	
  
(RLHS)	
  sensor.	
  
•  Demonstrate	
  dSPACE	
  setup	
  to	
  

drive	
  mulGple	
  2	
  LIN	
  actuators	
  
with	
  ability	
  to	
  expand	
  to	
  6	
  for	
  
integraGon	
  of	
  the	
  blower	
  motor,	
  
heater	
  core,	
  evaporator,	
  and	
  
temperature	
  blend	
  flaps.	
  

	
  	
  	
  	
  	
  On	
  behalf	
  of	
  team	
  4,	
  we	
  would	
  
like	
  to	
  say	
  thank	
  you	
  to:	
  
	
  
•  Lixin	
  Dong	
  
•  GM	
  CWT	
  Staff	
  
•  dSPACE	
  Staff	
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  Results	
  
	
  	
  	
  	
  	
  The	
  team	
  was	
  able	
  to	
  develop	
  individual	
  LIN	
  Drivers	
  	
  and	
  
dSPACE	
  simulaGon	
  libraries.	
  The	
  sensor	
  libraries	
  have	
  the	
  
capabiliGes	
  of	
  reading	
  the	
  surrounding	
  environmental	
  condiGons.	
  
The	
  actuator	
  library	
  	
  has	
  the	
  capability	
  of	
  being	
  adjusted	
  to	
  various	
  
speeds	
  and	
  direcGons.	
  

	
  Sponsor:	
  General	
  Motors	
  	
  

Dr.	
  Lixin	
  Dong	
  
MSU	
  Facilitator	
  

Guiseppe	
  Ferro	
  
Electrical	
  Engineer	
  

Omar	
  Ali	
  
Computer	
  Engineer	
  

Ricardo	
  Johnson	
  
Electrical	
  Engineer	
  

Weihan	
  Yan	
  
Electrical	
  Engineer	
  

Yingshuyu	
  Li	
  
Electrical	
  Engineer	
  

Sitong	
  Ge	
  
Electrical	
  Engineer	
  

Products	
   Cost	
  

Hardware	
   $111,26.98	
  
SoLware	
   $799.95	
  

Total:	
   $11,926.93	
  

	
  	
  	
  	
  ILSS	
  Results	
  through	
  Control	
  Desk	
  	
  

	
  	
  	
  	
  RHLS	
  Results	
  through	
  Control	
  Desk	
  	
  

	
  Actuator	
  Results	
  through	
  Control	
  Desk	
  	
  

Reads	
  relaGve	
  humidity,	
  
outdoor	
  temperature,	
  
and	
  glass	
  temperature	
  

	
  Rain	
  Light	
  and	
  Humidity	
  Sensor	
  (RLHS)	
  	
  

Final	
  Design	
  

	
  Indicator	
  Light	
  Solar	
  Sensor	
  (ILSS)	
  	
  

Reads	
  interior	
  sensor	
  
temperature,	
  ambient	
  
light,	
  solar	
  intensity,	
  and	
  
solar	
  angles	
  such	
  as	
  

azimuth	
  and	
  elevaGon	
  
	
  Air	
  Inlet	
  Actuator	
  	
   	
  Air	
  Delivery	
  Actuator	
  	
  

Used	
  to	
  control	
  
the	
  air	
  circulaGon	
  

vents	
  in	
  the	
  
vehicle	
  based	
  on	
  
the	
  user	
  input	
  

Used	
  to	
  control	
  
the	
  method	
  in	
  
which	
  air	
  is	
  

delivered	
  to	
  the	
  
vehicle	
  interior	
  

	
  	
  	
  LIN	
  Driver	
  Flow	
  Diagram	
  

	
  	
  Climate	
  Control	
  User	
  Interface	
  

	
  	
  Team	
  4	
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