
Proposal Details
G Hendrix

Section 1: Summary Information
* Project Title: Campus Rec Boiler
* Duration (months): 8
* Total Budget ($): $145,000.00
* Requested SGEF Funds ($): $145,000.00
* Matching Funds ($): $0.00
* Proposed Starting Date: 2/20/2017
PI Graduation Date (if applicable): 5/5/2017
Section 2: Applicant Information

Full Name Unit/Department Phone Email
* Principal 
Investigator Alex Kirk Integrative Biology 7723413089 akirk@mail.usf.edu

Investigator 1
Investigator 2
Investigator 3
Investigator 4
Section 3: Project Description
* Project background and purpose (reasons motivating request) (Max 500 words)
Campus Recreation's swimming pool is used quite often by USF students and faculty alike. Often it's only complaint is 
the inconsistency of the water temperature. This is due to the fact that the water is heated and then pumped almost a mile 
to get to the pool's system. I propose that not only do we eliminate the need of long distance pumping, but we also 
increase the efficiency of the boilers being used. This will eliminate costs for electricity to pump water across campus, 
and also reduce emissions by switching to a condensing boiler.

* Project activities (Max 250 words)
The project includes installing a condensing boiler outside of the campus recreation pool area. There is already sufficient 
space, and the operations team at REC are working with us in optimizing the placement of the boiler, the electrical 
systems, and the natural gas line. Electrical panels have already been investigated to verify there is space for the project, 
and a natural gas source has been located.

* Project results (Max 500 words)
The result of the project will be more efficiency for USF and more savings as well. Any issues with distant pumping will 
be eliminated, such as possible heavy metal seeps or pipe bursts. The energy to heat the water to 220F (so its still warm 
when it gets to the pool) will also be eliminated. The CPT boiler that is currently used has an efficiency of about 78%, the 
new condensing boiler used that escaped heat to recirculate and heat water even more efficiently at 98%. Although the 
time will vary yearly, a reasonable estimate is that the pump will be running on average 50% of the year.

* Outcomes of the project (Max 250 words)
Eliminating the cost of electricity to pump the water, with the increased 20% efficiency of the boiler system, this equates 
to 131,000 kWh saved per year in electricity, and 20,405 therms per year saved in heating. Converting these both to 
metric tons of CO2, this equates to about 200 tons of CO2 saved per year, using it only 50% of the time.

* Annual Energy Savings 131,400 kWh
Annual Cost Savings $14,454.00
Return of Investment in % 0.10
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Annual Green House Gas Reduction 0.00
* Project Sustainability (Max 200 words)
The unique nature of the project also adds heat into the savings, measured in therms, 
which is 20,405, this also adds another $11,223 to the annual cost savings, totaling to 
$25,633. The Return on Investment in $ would increase to a rounded 0.17% and the 
greenhouse gas reduction is estimated to be 400,000.

Section 4: Workplan and Budget Details
* Detailed work plan/schedule of activities (Max 250 words)
One contractor, AMSCO, has given us quotes, supplied below. We plan to have 2 more quotes with the next 2 weeks. 
Next we need to design the piping and confirm the location of the boiler and electric panels/wiring. This will be about 2 
months in total. The review process should take another 1 month. A final quote will take about 2 weeks. Ordering all 
equipment, delivery, and consolidation will be about 3 months. Finally construction will be final at about 1 month. This 
gives a total of 8 months.

* Budget breakdown

Category Request from SGEF Applicant contribution Total
Personnel (include all involved) $18,000.00 $0.00 $18,000.00
Equipment $21,000.00 $0.00 $21,000.00
Supplies/Materials $20,000.00 $0.00 $20,000.00
Contractual $0.00 $0.00 $0.00
Construction $71,000.00 $0.00 $71,000.00
Other (specify in budget 
justification) $15,000.00 $0.00 $15,000.00

Total Project Cost $145,000.00 $0.00 $145,000.00

* Budget justification (Max 250 words)
I tried to fit my written budget to match best with this budget. I have estimates for engineering design to be $12,000 and 
OPS student labor to be $6,000. Combined for personnel gave me the $18,000. I have a total estimate for equipment, 
supplies, and material as $41,000, so i split that between the two sections above. Construction was quoted to be $71,000, 
and we have a contingency of $15,000 in case of unsuspected circumstances arising. I am waiting for REC to give me an 
update on how they will be able to contribute financially as well.
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Estimating	Pool	Btu	heat

Condensing	Boiler	size 570 MBH
Condensing	Boiler	efficiency 98.6%
Hours	in	yr 8760 hrs
Cost	of	natural	gas	 0.55$							 per	therm 5.50$																 per	Million	Btu
Distribution	efficiency 70%
CPT	Boiler	efficiency 78%
Cost	of	electricity 0.08$							 per	kWh

Heating	Analysis
Est.	Run	Time 10% 25% 50% 75%
Hrs/yr 876																 2,190																 4,380																 6,570																
MBH	output	per	year 499,320									 1,248,300								 2,496,600								 3,744,900								
MBH	input	per	year 506,410									 1,266,024								 2,532,049								 3,798,073								
Therms	of	natural	gas	at	REC 5,064													 12,660														 25,320														 37,981														
Cost	of	natural	gas/yr 2,785$											 6,963$														 13,926$												 20,889$												

MBH	output	needed	at	CPT 713,314									 1,783,286								 3,566,571								 5,349,857								
MBH	Input	at	CPT 914,505									 2,286,264								 4,572,527								 6,858,791								
Therms	of	natural	gas	at	CPT 9,145													 22,863														 45,725														 68,588														
Cost	of	natural	gas/yr 5,030$											 12,574$												 25,149$												 37,723$												

Natural	gas	savings	therms/yr 4,081													 10,202														 20,405														 30,607														
Cost	savings	nat	gas/yr 2,245$											 5,611$														 11,223$												 16,834$												

Electric	Analysis
Dist.	From	CPT	to	REC 4800 feet Est.	Total	head 150 ft
HWS 160 F Pump	efficiency 65%
HWR 110 F
Delta	T 50 F
Btuh=500xgpmxDelta	T
GPM=Btuh/(500*Delta	T) 33																			 33																						 33																						 33																						
BHP	needed	 24 24 24 24
KW	of	pump	 30 30 30 30
kWh	of	pump	per	year 26,280											 65,700														 131,400												 197,100												
Cost	of	electricity	saved/yr 2,102$											 5,256$														 10,512$												 15,768$												

Total	$	Savings
Cost	savings	nat	gas/yr 2,245$											 5,611$														 11,223$												 16,834$												
Cost	of	electricity	saved/yr 2,102$											 5,256$														 10,512$												 15,768$												
Total	energy	savings	$/yr 4,347$											 10,867$												 21,735$												 32,602$												



CO2	Savings
Natural	gas	savings	therms/yr 4,081													 10,202														 20,405														 30,607														
CO2	metric	tons	saved 21.6 54.1 108 162

kWh	of	pump	per	year 26,280											 65,700														 131,400												 197,100												
CO2	metric	tons	saved 18.4 46.2 92.3 139

Total	CO2	savings 40 100 200 301


