
Engineering & Renewable Energy Systems Discussions 
 
Pursuing on Johan Zwart’s geothermal proposal to the Penn State Board of Trustees, 3.15.13 
 
Katherine Watt – March 26 
 
Johan's Phase 1 concept - to the extent I understand engineering-speak - is to split the heating 
and cooling system for the west side of campus off from the rest, have the university buy some 
geothermal drill rigs (to lower the cost of drilling given limited commercial rigs available) and 
sink the holes under the golf course, linking the geothermal system to the current steam pipes 
and installing car-sized heat pumps on the buildings that will be on the geothermal grid, to 
handle hot water.  
 
He would leave the West Campus Steam Plant intact, producing the [portion of] electricity it 
already produces using current natural gas service (no new pipeline needed) and shutting down 
the coal-fired portion. He would also support expanding the East Campus Steam Plant slightly to 
serve electric needs on the east side of campus using existing gas transmission lines.  
 
Johan presented some of these plans to OPP folks, with very limited response. 
 
He's got other engineers on the Highlands list-serve and a graduate student working on 
preliminary plans that would use existing data on energy consumption by building to put together 
an estimated capital cost and operating cost estimates, to present to Board of Trustees for 
comparison with the natural gas conversion plan. Just switching the West Campus Steam Plant 
from coal to natural gas will cost $45 million - money which could go to a better long-term 
solution… 
 
Kevin Gombotz – March 26 
 
Many of the buildings on campus have heat exchangers in the basement that create hot water 
from the district steam.  So if hot water from a district plant (e.g. geothermal) was piped to select 
buildings, the infrastructure within the buildings is present in many cases to tie into such a 
system.  Granted it would not be an insignificant undertaking to provide hot water supply and 
return piping around campus (needed for geothermal); but a 400psi distribution line is not an 
insignificant undertaking either.  Also, the last time I was in the steam tunnels there was room on 
the racks for more pipes, so its not an impossible feat.   
 
The geothermal well-field necessary to convert the entire campus to geothermal would be 
infeasibly large.  But parts of the campus could be converted using existing geothermal 
resources, including the 2000 gpm of effluent water from the University's Waste Water 
Treatment plant which could be used as the geothermal heat source for buildings on east campus. 
East campus is adjacent to the existing purple effluent pipe that heads to the spray fields by 
Toftrees.  Heatpump chillers like the one attached can make up to 170F water on an industrial 
scale from geothermal source water.   
 
As a co-benefit, once district hot water infrastructure is in the ground, any combined heat and 



power cogeneration plant could run more efficiently, making hot water in addition to steam and 
serving more buildings. Maybe a geothermal conversion of campus isn't as ludicrous of an idea 
as I once dismissed it to be.  But it certainly a would-be "Phase 2" to the would-be expansion of 
the east campus cogen plant. 
 
Johan Zwart Response - March 26 
 
I am sure that you first read and heard my speech to the Board of Trustees. As you’re probably 
aware, there is already some cogeneration going on the East Campus Steam Plant. But I disagree 
that geothermal should be Phase 2. 
 
Any money spent on steam infrastructure at this moment is a waste. Steam cannot be 
interfaced with alternative energy sources. 
 
To be more technical: there is an existing chiller water line loop going through campus. My 
suggestion is to use that for the geothermal distribution pipe, It has is two parallel 30" waterlines 
that run at this moment at 42 degrees F on the cold side and 52 degrees F on the hot side.  
 
We would disconnect the West Campus chiller plant and disconnect this loop beyond Old Main. 
This loop still interfaces, after we disconnect it,  with about 16 buildings . Every of the 16 
connected building would get an electric-driven heat pump to cool and heat that building. So no 
steam would be required for those buildings anymore.  The required capacity from the West 
Campus Steam Plant could be a lot lower, so much lower that I think it could run on the existing 
6" gas-line alone.  
 
Along this converted chiller loop, in front of Old Main, on the golf course and wherever 
possible, geothermal boreholes need to be installed. Domestic hot water from the affected 
buildings has to be changed to electric or interfaces with the heat pumps. This could be done in 
the existing utility rooms. 
 
The East Campus Steam Plant needs more cogeneration to make electricity for the heat pumps 
and produce some more steam as a side product to help the heating of remaining buildings not on 
geothermal. After this initial start other buildings along the chiller loop can be converted at a 
lower pace and depending on geothermal / solar capacity. 
 
Once the geothermal infrastructure has started, then solar is only a step away. At water 
temperatures of 170F, the COP (coefficient of performance) goes down. It is better to run the 
temperature at 120F to 140 F and add some hot air thru the existing air handling systems by 
using coils for cooling and letting them heat. Works a lot faster. 
 
The losses in hot water distribution as well as steam are high because of the higher temperatures 
- about 10 to 15% energy losses depending on insulation. The current steam plant has at best 
70% efficiency from energy in to heat in the buildings: prehistoric efficiencies. 
 
On consolidating natural gas power capacity at the East Campus Steam Plant 
 



David Swanson – March 21 
 
Rather than pipe high-pressure gas through residential areas and rebuild the power plant on 
Burrowes, here is a GREAT alternative. 

Less than 1400’ (yes feet and there isn’t even a public road to cross) from the gas pumping 
station behind The Hampton Inn, is the East Campus Steam Plant.  may still even be oil-fired.  
Why not run the gas line this short distance and build the new big natural gas steam plant on this 
site? Additional steam lines could be added to the campus system.  The existing power plant 
could be made small enough to use the existing gas service and the site repurposed for valuable 
classrooms, offices, and labs.  The West Campus plant site is prime real-estate for the University 
and the cogeneration plant would be about the size of the bag house and not even noticeable. 

Steam distribution is routinely done for miles of pipe distances in cities and “co-generation” 
plants in energy conscious places around the world.  Pressurized steam does not pose the fire or 
explosion hazard of pressurized natural gas.  Heck, run the steam lines through our 
neighborhood!  We’ll buy the steam and heat our homes for less cost and pollution! 

It seems to me a really unimaginative technical decision was made on this plant conversion from 
the start.  We have world-class experts of cogeneration plants on our faculty at Penn State who 
will back me up on this.  This is a perfect opportunity to do a “showcase cost-effective solution.” 
We somehow need to stop this foolishness and do this right for all concerned.  Now I’m fired up! 

Susan Venegoni - March 24  
 
Penn State contact who may be able to help: Energy & Engineering Director -  
Rob Cooper, P.E., rec3@psu.edu, 863-5362 
 
On renewable energy systems 
 
Braden Crooks – March 26 
 
…Back in the day, you may remember that the "Beyond Coal" student campaign pushed for 
Penn State to get rid of the coal plant, and switch to natural gas. I ended up taking up the 
campaign, when I was in Eco-Action, and immediately switched the goal to try and get Penn 
State to consider renewables. This was in 2010, I believe. We didn't succeed, but hopefully some 
groundwork was laid to push again now…  
 
One of the ideas floated back then was an energy utility shared between State College and the 
University, which would solve many of the issues regarding scale. I really loved the idea, though 
nothing ever happened with it. Perhaps, because State College and Ferguson both have a 
Community Bill of Rights, a shared renewable utility could be created between the 
municipalities and the University? They could share costs and risks? It would be a huge step in 
furthering the long-term sustainability and energy sovereignty of the area.  
 



Jordan Crolly via Joe Cusumano – March 31, 2013 
 
I sent out an email to urge people to attend the meeting tomorrow, and I got this outstanding 
reply from Jordan Crolly, a PSU student and president of the campus chapter of Engineers for a 
Sustainable World. He is also happens to be an Energy Engineering Intern at Penn State's Office 
of the Physical Plant!  
 
I'm passing it along with his permission. Regards, Joe 
 
-- Original Message -- 
 
I am directly tied to this project as an Energy Engineering Intern at Penn State's Office of the 
Physical Plant. 
 
I honestly don't know what to do about it because I understand the pros and cons of the situation 
more than the average person. I think the key thing you said in your email here is "instead 
encourage the University to develop a sustainable energy policy". 
 
The University has a duty to provide it's campus with distributed steam and the cheap electricity 
associated with the steam production is even more of an incentive to get this pipeline through. 
Until someone proposes an alternative that meets these needs, then Penn State will do what it can 
to get this pipeline through. 
 
That being said, I think State College has several arguments that can be made here to fight this 
thing. The most obvious one is that if it's Penn State's pipeline then it should go through Penn 
State's property, where it can manage it and ensure its safety.  
 
The second strongest argument is this Environmental Bill of Rights which passed last year. I'm 
proud to say that my roommate made that bill a reality and that I voted that day to support that 
bill. I think it is possible to take this argument of local government v. state government as far as 
the lawyers and protesters are willing to take it. 
 
If I had any authority, I would ask the Mayor of State College to give Penn State an ultimatum. 
1) Put the pipeline through it's own property or 2) match the city with the exact cost of the 
project, which I think is around $30 million, with a specific purpose of developing renewable 
energy projects. I would also add in here another $30 million if anything were to go wrong with 
the pipeline that caused further damage. If Penn State said no to both of these options, then I 
would fight it all the way to the supreme court if they let me. 
 
Now, back to proposing an alternative. I have a small team of students that are currently writing 
a formal proposal to get solar panels on the Intramural Building. Getting this done is the first step 
to developing a sustainable energy infrastructure. We will probably need 100 of these projects to 
compete with the pipeline but we have to start somewhere. If you, or anyone you know, would 
like to help us develop this proposal, then please let me know. 
 
Thanks. I'll be there on Monday to hear everyone's thoughts and voice my opinion as well. 


