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A. Please describe your sustainability initiative and attach supporting documentation. 

 
The purpose of this Green RFP is to propose to replace one of the autoclaves that is 
installed in Engel Hall, with a more environmentally-friendly model. Engel Hall 
currently has two autoclaves, which are pressure chambers used to perform 
sterilization by subjecting contents to hot steam. This equipment is essential for 
completing sterile experiments, as well as decontaminating hazardous biowaste 
before disposal. Typical loads include lab items such as glassware, experimental 
reagents, and equipment, as well as Biohazardous waste (Biological Safety Levels 1 
and 2). 
 
Traditional autoclaves, such as our STERIS AMSCO 2021 sterilizer that was originally 
manufactured in 1979, consume massive amounts of water and energy (see Part 
IIID). The unit we propose to replace our old autoclave with, a STERIS AMSCO 250LS 
autoclave with a Green Gravity Water Saver system, would conserve an estimated 
150,000 gallons of water per year, and 12,500 kWh of energy per year. (See Part III D 
for calculations.) 
 
We researched autoclaves from different manufacturers, and chose a STERIS unit of 
equivalent size to our old one. We have chosen this manufacturer because of our 
successful track record with them. The AMSCO 250LS model would use less water 
and energy because it can automatically shut down utilities when it is not in use (pg. 
12), and because it is designed to use less water per cycle than our old unit (pg. 7). 
The optional Green Gravity Water Saver system saves additional rinse water by allowing steam to cool partially on its own in a 
cooling tank (pg. 12). Our cost estimate for the unit we are requesting is based on two quotes obtained from STERIS (pg. 8-11). 
(We had also researched the optional STERI GREEN system and the vacuum pump it would require, but it would be too difficult 
to incorporate into our facility because it would require the room to be remodeled to provide 3-phase electrical power, and 
would require more space, maintenance, and heat load than we are prepared to deal with.) The related quotes and supporting 
materials are attached (pg. 5-17).  
 
 
 
B. How does this initiative help to achieve the goals of the Virginia Tech Climate Action Committee Resolution (CACR) 

and Sustainability Plan? 
 
Replacing Engel Hall's old autoclave with the model in this proposal will conserve. . . 

• 150,000  gallons of water per year (see Part III D) -- enough water to take 4,200 baths with.  
• 12,500 kWh of energy per year (see Part III D) – as much power as one or two -80ºC freezers use in a year. 

 

Part II - Project Cost Information 

Part I - General Information 

Part III - Supporting Information 

Contact/Responsible Person: Elisa Gagliano 

Name of Student Organization: Biochemistry Graduate Student Association 

Contact Email Address: elisag1@vt.edu 

Contact Telephone Number: (505) 363-6310 

Contact Office Held/Title: Student Member 

$36,723 

$33,717 (Payback 11.2 yr.) 

$3,006 yearly 

1 

An autoclave originally built in 1979 
is currently installed in Engel Hall. 



 

Conserving Water (150,000 gallons per year): 
 

The autoclaves in Engel Hall consume water in two forms: steam from 
the campus Central Steam Plant1, and the domestic water supply. The 
steam decontaminates the contents loaded into the autoclave, and at 
the end of the cycle, domestic water is flushed through the jacket to 
cool the contents. Our old autoclave continues circulating steam and 
water when it is not in use. Water conservation features on modern 
autoclaves are a laboratory improvement with significant and measured 
efficiency and cost benefits. The autoclave we propose to replace our 
old one with would conserve water and steam by establishing some 
control over the "idle" water and steam usage, and it is designed to use 
less water per cycle. Including the “Green Gravity Water Saving” option, 
a holding tank that allows steam to cool partially on its own, would 
conserve an additional ~4000 gallons of water a year (See Part III D for 
calculations.) (CACR Points #1, #4, #10)2,3. 

 
By conserving water, this initiative supports VT Policy 5505: Campus 
Energy, Water and Waste Reduction; and VT Unique GOS 7.3 to 
"Improve water-use efficiency of new and existing buildings." It can also 
bring Engel Hall closer to LEED certification.5 (CACR Point #1 and #6)2,3 

This purchase can help Virginia Tech maintain its STARS Gold Rating 
(through OP-22: Water Consumption and OP-3: Building and Operations 
and Maintenance)4, and excel in other conservation metrics.  

 
Conserving Energy (12,500 kWh per year):  

 
A new autoclave would provide more control over the steam consumed 
when the autoclave is not in use. The autoclaves in Engel Hall consume 
steam produced by the VT Central Steam Plant. Currently, two of the 
plant's five boilers are powered by coal,1 which emits high amounts of 
CO2. If 2/5 of the energy saved by installing a new autoclave can be 
attributed to a reduction in burned coal, and 3/5 to natural gas, then 
3700 pounds of coal and 5.3 tons of greenhouse gas will be conserved 
every year6 until the coal boilers are phased out. (See Part III D for 
steam and energy estimates.) (CACR Points #1, #3, #4, #7, #10) 2,3  
 
This improvement can contribute to a STARS Gold rating through the 
OP-1: Greenhouse Gas Emissions, OP-3: Building and Operations and 
Maintenance, and OP-5: Building Energy Consumption portions of 
Virginia Tech's STARS report.4 

 
General:  
 

Adopting the use of water- and energy-efficient autoclaves for biological research will solidify Virginia Tech’s reputation 
as a campus dedicated to sustainable technology and infrastructure (CACR Point #1). This project would also promote the 
idea of sustainable laboratory infrastructure and practices more generally, and serve as a positive example of 
collaboration between Virginia Tech students, faculty, and staff on projects that promote sustainability. This project can 
bolster the presence of the campus Green Lab initiative, and can be advertised to a wider audience through social media, 
our organization's and the Biochemistry department's websites, and the department's newsletter (CACR Points #1, 10). 

 
Sources: 

1) https://www.facilities.vt.edu/energy-utilities/central-steam-plant.html 

2) https://www.facilities.vt.edu/content/dam/facilities_vt_edu/sustainability/climate-action-commitment.pdf 

3) https://www.facilities.vt.edu/content/dam/facilities_vt_edu/sustainability/Sustainability-Plan.pdf 

4) https://reports.aashe.org/institutions/virginia-tech-va/report/2017-12-19/ 

5) https://www.steris.com/about/hse/stewardship 

6) https://duluthmn.gov/energy/greenhouse-gas-calculator/ 

 

 
C. What is the cost of your proposal? Please describe in adequate detail the basis for your cost estimate. 

 
Budget Cost: $42,723 
We have obtained quotes for different autoclaves, and have chosen the STERIS 250LS model with basic features ($32,297.88) 
plus the Green Gravity Water Saving option ($1,050). Our total budget cost estimate includes installation, maintenance 
coverage for the first and second year after purchase, and removing the old autoclave. (See pg. 8-11 for STERIS quotes). 
 
With the Biochemistry department's contribution of $6,000, the proposal's cost to the Green RFP program would total $36,723.  2 

* Including domestic 
water and steam 

 

*  



 

 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
E. Is this funding request an Ongoing or One-Time change (please check one)?  

 
 One-time                   Ongoing 

 
 
F. Is funding available for this request from another source? If yes, describe the funding (source, amount, etc.) 

 
The Virginia Tech Biochemistry department has committed to contribute $6,000 towards the purchase of a new, sustainable 
autoclave. For questions regarding this contribution please contact Glenda Gillaspy Virginia Tech Biochemistry Department 
Head, gillaspy@vt.edu. This proposal was initiated and designed by students under the advisement of faculty and staff on 
campus and would complement the other efforts individuals and laboratories in the Biochemistry department have made to 
decrease waste and increase sustainability. 

D. Will your proposal produce cost savings for the University? If so, how much? Please describe in adequate 
detail the basis for your savings estimate. 

Anticipated payback for the new autoclave is 15.8 years, well within the lifetime of the equipment. (See pg. 5-17 for data 
used in the following calculations.) 

 
Rates 

water cost/gallon Sewer cost/gallon Total cost Water /gallon Steam cost/MBtu Cycles Autoclave used/Year 

$0.00371 $0.008512 $0.01221 $8.503 7304 
 

Steam & Energy Usage 
 

Autoclaves Pounds/cycle Idle pounds/hour Idle hours/year Steam pounds/Year kWh/Year 

Old autoclave (currently installed)5 21 7 8,036 71,579 21,831 

Proposed Replacement6 21 7 2,192 30,671 9,355 
 
Steam pounds per year = [(Cycles per year) x (Pounds/cycle)] + [(Idle hours/year) x (Idle pounds/hour)] 
kWh/year = 0.3059 x Steam pounds per year 

 
Domestic Water Usage 

 

Autoclaves Gallons/cycle Idle gallons/hour Idle hours/year Gallons domestic water/Year 

Old autoclave (currently installed)5 164 10 8,036 200,075 

Proposed Replacement6 64.5 1 8,036 55,121 
 
Gallons domestic water / Year = [(Cycles per year) x (Gallons/cycle)] + [(Idle gallons/hour) x (Idle hours/year)] 

 
Maintenance Cost 
 

6,517.138 ÷ 4 past years ÷ 2 autoclaves = $815 per year  
 
Savings Totals 

Autoclave 

kWh 
saved 
Yearly 

Gallons9 of 
steam water 
saved Yearly 

Domestic 
water saved 

Yearly (gallons) 

Utility $ 
saved 
Yearly 

Maintenance 
savings  

(10 years) Cost 
Payback 
(Years) 

Proposed Replacement 12,477 4,901 144,955 $2,191 $8,146 $42,723 15.8 
 
Utility $ saved Yearly = [(Steam MBtu save7) x (Steam cost3)] + [(Total Water saved) x (water and sewer rate)] 
Payback Years = [(Quoted cost) - (10 years future maintenance)] / (Utility $ saved Yearly) 

Sources: 
     1) New River Valley Regional Water Authority: (540) 639-2575 

     2) Public Service Authority: (540) 382-6930 

     3) Lowell Jessee, PE, CEM, LEED-AP Energy Engineer  

        (ljessee@vt.edu) 

     4) Autoclave log (pg. 6) 

     5) See pg. 7, 12 

     6) See pg. 12 

     7) https://www.abraxasenergy.com/energy- 

         resources/toolbox/conversion-calculators/energy/ 

     8) Maintenance costs on pg. 6 
     9) https://metric-calculator.com/convert-gal-to-lb.htm 
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Peter Kennelly – Biochemistry Professor  

Denny Cochrane                                       2/17/20 
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STERIS Amsco 250LS 
autoclaves 
Technical data 
 
https://www.sterislifesciences.com/products/steam-
sterilizers/steam-sterilizers/small-steam-sterilizers 
> Technical data > pg. 3, 11 
 
11/6/19 email from Leena Asplund 
(Leena_Asplund@steris.com)  
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Consolidated Sterilizer 
Systems 3AV 
Technical data 
 
https://consteril.com/wp-
content/uploads/2018/08/CSS-Small-EZ-Glide-Lab-
Series-Spec-Sheet-high-res.pdf 
> pg. 3, 8, 13 
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Priorclave 
(320L) 
Additional information 
 
https://chesc.org/wp-content/uploads/UCR-
Autoclave-study-2016-PROCUREMENT-DF.pdf 
> slide 9 
 
http://priorclavena.wpengine.com/wp-
content/uploads/2016/03/Is-Your-Autoclave-
Bleeding-You-Dry.pdf 
> pg. 1 
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