
The Third Trip to Ghana  
By Richard Komp 
      
This fall (2014), I made my third trip to Ghana.  This was the second time this year I went to work with 
the Yeshua University in Accra.  I had many of the same students in my hands-on class in solar energy as 
I did last April, but this time I was there longer, from the 9th of October until the 24th of November.  Since 
most of the students had already had the preliminary course in both solar thermal and photovoltaics (PV), 
I only lightly touched these subjects before going into more advanced subjects such as the design of larger 
PV systems and the construction of a large solar cooker so we could hear cure bigger 65 watt PV modules 
using the conventional Ethylene-Vinyl-Acetate, (EVA) which is far cheaper than the liquid silicone 
encapsulant we used to use.  Normally the large commercial manufacturers use half-million dollar 
laminating machines to do this encapsulation when they produce their Internationally Certified PV 
modules; but we had developed a far simpler method of doing the same thing using solar ovens and heavy 
blocks as weights to properly squeeze the air bubbles out of the final module.  You can go to our 
www.mainesolar.org website to read the report on this on the Solar Work in Colombia page - RK. 
 
 

Assembling the 
solar oven.  The 
students are 
learning 
precision 
carpentry 
      
We had all the 
wood cut locally 
and insulated the 
oven walls and 
floor with wood 
shavings 
produced by 
planing the wood.  
We bought a very 
large piece of 5 
mm thick glass 
for all the PV 
modules and had 
it cut up into the 
sizes needed to 
make the PV 

modules and the solar oven glazing.  One of the students found a newspaper printer who was willing to 
donate a large stack of aluminum printing plates so we had all the shiny metal sheets needed to make the 
interior of the oven, the reflector and the roof on the oven lid/reflector, so the oven will be able to be left 
outdoors in the rain without damage. 
 
Building the large PV modules 
      
During the first course at the Yeshua University, we only built small PV modules like solar cell phone 
and LED lantern chargers.  These small modules could be assembled by gluing the little PV cells to the 
thin cardstock or plywood back with silicone caulk (The kind that smells like vinegar that you can buy at 



any hardware store).   Now with the big solar oven finished and working, we could build the full size 1 
meter x ½ meter modules.  However, one of my students had continued to work at home while I was gone 
and built a large 65 watt module in three smaller sections to get around the problem with differential 
thermal expansion that precludes using the silicone caulk on bigger modules. 
 

Richard, my student 
explaining how to 
connect up the 100 
watt PV system he 
built for his 
dwelling. 
      
We took this system 
to the TV station 
where several of us 
gave an hour long 
program explaining 
how to use solar 
energy in Ghana.  The 
program was a great 
success with a lot of 
people calling the TV 
station wanting to 
know more about 
using the sun for 
power.  However, I 
have not yet received 

my copy of the broadcast. 
 
As we were finishing up the solar oven, we were told that the small University was moving to a new 
location and they changed my teaching schedule so that the last week before the move I taught every day 
of the week for 6 hours a day, instead of the three days a week with the old schedule.  Even so, it was 
difficult to get everything done before the end of the course.  Generally I would give a lecture on a new 
aspect of solar in the morning and save the afternoons for the hands –on work.  For instance, one morning 
we spent talking about solar water pumping, where I normally design custom PV modules to run the 
pump with no batteries or controller.  We went over the theory of this process but didn’t actually hook up 
a pump like we had done last March in Liberia (I left there two days after Ebola showed up in Liberia).  
The secret of this simple pumping system is knowing the current voltage characteristics of the DC pump 
motor at the different head and pumping speeds desired, and match the current-voltage curve of the PV 
module to those requirements.  We also spent a morning learning how to run Light-Emitting-Diodes 
(LEDs) directly from a 12 volt system and how to design the required current control resistor circuits. 
 



Stacking four of the 
65 watt PV modules 
in the solar oven at 
one time 
      
Because we were 
running out of time, we 
cooked four of the big 
modules in the solar 
oven at the same time; 
the first time (as far as 
I know) anybody has 
done such a thing.  All 
four modules came out 
cross-linked perfectly, 
but the students forgot 
to turn the center row 
of PV cells the proper 
direction on two 
modules so they had to 
cut in from the back 

and put in some jumpers to fix the problem.  I let the students figure out what was wrong and how to fix 
them, so they wouldn’t ever forget that detail in the future. 

 
Putting the frame on a 
module outdoors.  
After we had to leave 
the building we set up 
outside. 
        
Because of the change in 
the schedule, I had over 
a week left before I was 
to fly out of Ghana to 
England, and since 
changing the plane ticket 
would have been very 
costly; I spent the 
remaining time working 
with the University 
administration.  We 
visited the set of 
buildings the university 
was planning on renting 
for a couple of years 

until the new campus they had planned was built.  I also spent time with the architect working on the 
campus plan and visited the piece of land that the University has purchased. 
 
I also accompanied Charles Ave-Addo to a couple of the churches where he was a special visiting  
preacher, blessing and “curing” people.  The Evangelical sect that he belongs to has elevated him to a new 
position; so he is going around visiting all the “parishes” and collecting information for the Official 



history of the sect that he is writing.  The theology is rather simple, but he doesn’t give the usual “Hellfire 
and Donation” sermons such preachers seem to specialize  in.  I did get into some trouble with the 
administration by mentioning evolution as a reality and talking about my three arguments against 
“Intelligent Design”: Two knees and a backbone. I also was accused of being too close to my students.  I 
have noticed that many 3rd World professors rely on “Positional Dignity”, staying aloof from the students.  
Instead I work directly with the students in a real hands-on manner, which I feel is necessary in my kind 
of renewable energy teaching.  
 

Dr. Charles Aye Addo 
blessing people. He also 
lays hands on the 
congregation members 
with bad backs and 
other ailments to 
“cure” them. (Miracles 
or placebo effect?) 
      
After leaving Ghana I 
flew to England and took 
the train to Leeds where 
I spent several days 
giving solar workshops 
and seminars; but that is 
information for a future 
report in the Winter 
Maine Sun.  I got back 
to Maine on the 6th of 
December.  For more 
information on this 

work, go to our www.mainesolar.org website. 


