
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

 



 
Problem Statement  
 
Solar Choice Blinds is a growing company who needs their current solar blind system  
scientifically evaluated and potentially improved.  
 
 
Mission Statement   
 
Sky Solutions will evaluate the current Solar Choice Blind product.  Controlled 
experiments will be conducted to analyze the efficiency and thermal output of the blind.  
A procedure for measurement parameters of these experiments will be developed.  
Preliminary numerical analyses of the blinds using Computational Fluid Dynamic 
modeling will be created.  Time permitting, the model (if within specifications) will 
allow studies to be performed to advance system design. Sky Solutions, a student design 
team within the University of Minnesota Duluth Mechanical/Industrial Engineering 
Department was assigned a design project for a local company, Solar Choice Blinds.  
Solar Choice Blinds is a newly developed company that specializes in solar alternative 
energy products.  Over the past 14 weeks Sky Solutions have focused on Solar Choice’s 
current blind product.  
 
Solar Choice Blinds has designed a vertical blind system to efficiently transfer heat from 
the sun’s energy into a home.  The design consists of a vertical aluminum sheet which is 
enveloped in a plastic sheath.  Solar energy (light) travels through the window and 
sheath.  The blinds capture the solar energy in this aluminum core through radiation and 
warm the room by natural thermal convection of room air up between the sheath and 
aluminum sheet to be discharged back into the room at an elevated temperature.  
 
 
Intake and Outlet Temperatures 
 
Sky Solutions chose single channel USB loggers capable of collecting 16,000 samples at 
variable rates.  This number of samples enabled the team to collect two consecutive 
weeks of data at a rate of 1 sample per minute.  The data loggers offered the ability to 
plug in different thermocouple temperature sensors.  To access the data the team inserted 
the logger into a computer’s USB port.  The included software allowed the team to view 
the data through graphs, spreadsheets, etc.  The data logging system was a simple, 
affordable, and portable method for collecting the experimentally measured data.  
There are relationships between when the maximum solar flux occurs in the day and the  
maximum ambient and outlet temperatures achieved.  Table 5 shows that the maximum 
solar flux occurs around 1:00 PM.  After this time the amount of energy that can be 
transferred into heat decreases.  The outlet reaches its maximum temperature at 3:00 PM.  
This indicates that although the solar flux is decreasing, the energy stored in the 
aluminum is able to increase the transfer of heat for another two hours (bold for 
emphasis).  The maximum ambient temperature does not occur until 4:00 PM.  The 
distribution of heat through the room increases for an hour.  



Table 5: Time of Day Maximum Solar Flux, Ambient, and Outlet Temperatures Occur  
 
Passive System      Max Solar Flux (time)      Max Ambient (time)       Max Outlet (time)  
Day 1 (March 14)             1:30 PM                             3:30 PM                       3:00 PM  
Day 2 (March 15)   1:00 PM     4:00 PM          3:00 PM 
Day 3 (March 16)   1:00 PM    4:00 PM          3:00 PM 
Day 4 (March 18)   1:00 PM     4:00 PM          3:30 PM  
Day 5 (March 19)   1:00 PM     4:00 PM          3:30 PM 
 
Table 6 shows that there is correlation between the maximum available solar flux during 
the day and the maximum core surface temperatures reached by the blinds.  As the solar 
flux decreases from Day 1 to 3, the maximum core surface temperatures decrease as well.  
A decrease of 50 Watt/m2 resulted in a six degree loss of the core surface temperature.  
Atmospheric conditions, such as temperature, cloud cover, and precipitation will interfere 
with the blind’s ability to reach higher surface temperature.  Although the highest solar 
flux occurred on Days 4 and 5, the maximum core surface temperatures reached were 
similar to Day 3.  The maximum core surface temperature reached by the blinds will vary 
depending on the outside environmental conditions.  
 
Table 6: Maximum Solar Flux and Core Surface Temperatures  
Passive             Max kW/m^2  Max Core Surface Temp. (Deg. F)  
Day 1 (March 14)     0.966      114  
Day 2 (March 15)     0.956      110  
Day 3 (March 16)     0.916      108  
Day 4 (March 18)     1.02      109  
Day 5 (March 19)     1.01      106  
  
The results of the fluid temperature distribution suggest the fluid volume attains the core 
surface temperature (319 Kelvin/116 F) within the lower third section of the blind.  The 
thermal heat transfer from the core surface to the fluid has a direct correlation to the 
velocity flow through the blind.  The average inlet temperature (295 Kelvin/71 F) of the 
fluid is slightly above the ambient air temperature.  As expected, the average outlet 
temperature is equivalent to the aluminum core surface temperature (bold for 
emphasis).  
 
The energy output for the current blind product has been calculated based on three  
experimentally recorded values: Air Velocity, Inlet and Outlet Air Temperature.  
Through heat transfer analysis, an energy value of 60 watts per blind segment has been 
calculated.  This means a one window blind system containing 24 slats yields 
approximately 11.5 kWh per day.  This one window system value represents 
approximately 7% of the energy consumed in heating an average home in northern 
Minnesota during the winter months (bold for emphasis). 
 
 
 
 
 



 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 
 

 
 

 

 
 

 
 



 
 
 

 
 

 
 
 
 
 
 

 

 
 

 
 

 
 
 

 
 

 

 
 
 

 
 

 
 

 
 

 



 
 

 

 

 

 



 

 
 

 
 

 

 

 

 
 

 
 
 
 
 
 
 



 

 
 
 

 

 
 
 
 
 
 
 
 
P R OP AN E  DE LI V E R I E S  T O S OLAR CH OI CE  T E S T I N G 
FACI LI T Y  ( 2  H ea ters )  –  



COMP AR AT I V E  Y E AR S  S UG GE S T S  A 2 3 %  R E DUCT I ON  I N  
P R OP AN E  US AGE  ( Ga llons ) .  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
E - MI AL COMMUN I CAT I ON  B E T W E E N  UN I V E R S I T Y  OF 
MI N N E S OT A/ DULUT H  S K Y  T E AM L E ADE R ,  T H OMAS  R US T AD,  
AN D J OH N  F.  S T AP LE T ON  OF S OLAR CH OI CE  R E GAR DI N G  
V AN E  P E R FOR MAN CE .  
 
 
From: John F Stapleton  
Sent: Tuesday, April 14, 2009 12:27 PM    

NOTE FROM DAVID STRANDBERG OF SOLARCHOICE: The below figures for 
6/08-5/09 do not include a propane delivery from another supplier. Superior 
Fuel Company delivered 375 gallons on 3/27/09 and 48 gallons on 4/30/09 
for a total of 423 gallons. Adding 423 to the 841.80 total above equals 
1264.80 gallons. This equates to a period v. period reduction in propane 
gallons used of approximately 23%. 

 



To: 'Thomas Rustad'    
Subject: RE: Value Proposition 
  
Previous information was that the panels tested 

•       yielded in excess of 40,000 BTU’s per 8 hour period 
•       from 6,912 square inches of aluminum exposed to the sun 
•       equating to 5.51 BTU’s per 8 hour day 
•       calculated on a 30 day per month basis 
•       equals 262,766,592 BTU’s 

 
 

 
  
  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


