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Apply for FMXcellence Recognition

Form must be completed in its entirety.
Submitted information may be used in print, online or at conferences or other live events. You must 
download/save PDF prior to — this form will not save your input without being saved to your computer first. 
Email your completed form as an attachment to edward.sullivan@tradepress.com

1. Name

2. Title

3. Company

4. Street Address

City / State / Zip /	 /

5. Phone number

6. Email address

7. Square feet of space that the facility department is responsible for:
Data centers only: 5,000 or more of raised floor space
❑ 100,000 to 250,000
❑ more than 250,000 to 500,000
❑ more than 500,000 to 1,000,000
❑ more than 1,000,000 to 5,000,000
❑ more than 5,000,000

8. �Please provide an overview of one completed FM project/initiative or ongoing FM practice/program
that supports the goals of the larger organization. Projects must be completed to be considered. (Limit
responses to no more than 2,000 words.) Briefly indicate:
• 	�Major elements of the project or practice.
• 	�Steps involved in developing the project or practice, including the start and completion dates, and if

applicable, completion date.
• 	�Scope of the project or practice. Did it involve one building? A business unit or region? The entire

organization?
• 	�Hard and soft costs of the project or practice. Please indicate when estimates are being used.
• 	�Challenges involved in implementing or maintaining the project or practice.
• 	��Ways those challenges were overcome.
• 	�Lessons learned.
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8. �Overview (cont.)
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9. �Describe the larger organizational goals or challenges addressed by the project or practice. Include any 
impacts that the project or practice had on building occupants. Limit responses to 1,000 words.
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10. �Describe results achieved. Include quantitative and qualitative results. For quantitative results, describe the way 
that results were measured or evaluated. It is helpful to put savings results in some context – as a percentage 
of the overall facility or energy budget, for example. Energy and water savings results should be based on hard 
data, e.g. metered data or utility bills. If the project or practice involved the creation of metrics/measurements, 
use this space to provide more detail about the metrics program. Limit responses to 1,000 words.
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11. �Describe methods used to communicate the results of the project or practice to the greater organization. 
(If the project or practice was a communications effort, use this space to provide more detail about the 
communications program.) Limit responses to no more than 500 words.

12. �In order to verify the effectiveness of the project or practice being submitted for consideration, attach a letter 
from a key manager outside the facility/real estate department describing the impact of the project or prac-
tice. If a letter is not possible, please provide the name, phone number and email address for a key manager 
outside the facility/real estate department who we can contact (examples of key managers: CEO, CFO, COO, 
business unit manager, vice president, etc.). 
 
Key Manager Name: 
 
Title: 
 
Phone: 
 
Email:

  

13. �Attach a list of key in-house participants in the project or practice, both those who work in the facility depart-
ment and those from other departments. (Do not include outside service providers, contractors, etc.)

14. �Attach any other material to support the application. Attachments can be related to any of the questions on 
this form or can provide relevant information on areas outside those questions. Limit additional material (not 
counting the letter and list of participants) to no more than 20 pages. Using sample pages, tables of con-
tents, etc., can reduce the number of additional pages submitted.

❑ �I have read the guidelines and to the best of my knowledge, I am eligible to submit and all the information 
supplied is correct. I understand the information submitted here could be used by Building Operating Manage-
ment magazine and NFMT for their own purposes if my submission is selected (other than material marked 
confidential). The box must be checked to submit entry. 

Please save this document on your PC and send as an attachment, along with supporting documents, to 
edward.sullivan@tradepress.com. If you have any questions, please contact edward.sullivan@tradepress.com.

mailto:edward.sullivan@tradepress.com
mailto:edward.sullivan@tradepress.com

	1 Name: Michael Madrake
	2 Title: CMMS Administrator
	3 Company: Frederick County Public Schools (Maryland)
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	undefined: MD
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	6 Email address: michael.madrake@fcps.org
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	8 Overview cont:  
Three years ago, Frederick County Public Schools (FCPS) made the strategic decision to use its limited technology funds to embark on a three-year program to install wireless technology in all schools.  With a wireless infrastructure in place, FCPS could then focus on replacing aging school-based computers with new digital devices that will transform instruction and learning.  The school system has repeatedly called upon the Maintenance and Operations Department to support similar instructional initiatives with changes to building layout, and augmented power and cooling systems.  While the Department’s upper management focused on its supporting role for these infrastructure upgrades, the Department's supervisors and technicians were busy thinking of ways to use the new wireless capability to overcome their own long-standing problems. 

In particular, in 2010 the Maintenance Department conducted a pilot project to improve energy efficiency of its portable classrooms.  Several portables were modified to include distinctly different energy-saving equipment, and each was monitored by a separate electric meter to gauge its effectiveness.  The most advanced system used motion detection, passive infrared, and artificial intelligence to monitor and predict occupancy and to adapt its heating and cooling settings.  The pilot program demonstrated that a 32% energy savings was possible with the most robust system.  These findings were confirmed in conversations with other, like entities that have explored similar technology.  However, full implementation was halted by the lack of capital funds, as each of the 160 portables would require $1,000 in improved controls.  The return on investment was undeniable, but the limited funding resources were needed elsewhere.

All of our portable classrooms rely solely on electricity for heating - some units have heat pumps with supplemental resistance heating, but about one-half of the units rely solely on resistance heat for all of their heating needs.  Since the annual utility cost per portable averages $2,300, we were discouraged by the inability to enact the equipment upgrades necessary to curtail these costs.  Standard 7-day programmable thermostats were another simpler solution, but they lacked adequate programing flexibility and remote monitoring.  Integrating the portable classrooms with existing building automation systems (i.e., direct digital controls) was also evaluated, but found to be impractical due to cost and the dramatic inconsistency among the BAS systems' capability throughout our 63 schools.  Any efforts to integrate a portable classroom at one location's BAS could be undone when the unit is relocated to a location with a different BAS system.  Due to growing enrollment and program changes, we relocate portable classrooms frequently; so the solution had to be universal to all portables and independent of the portable's host facility.

The installation of the wireless network at Catoctin High School in 2013 spurred my (Michael Madrake) creativity, the Lead Mechanic at that maintenance shop.  Through my own initiative, I proved the validity of an alternative energy-saving solution by procuring, installing, and programming a Wi-Fi, programmable thermostat in one of the portable classrooms under my control.  I demonstrated to the management team that via the newly-installed wireless network I could remotely control the heating and cooling of this portable via my personal smart phone.  My research had shown that our Department could remotely monitor and control portable classrooms individually, in subsets, or in their entirety.  Management quickly realized that we could assemble a very robust “poor man’s BAS” at a cost of only $320 per portable classroom.

It is important to clarify that these thermostats are readily available at any local HVAC supplier or home improvement retailer at a cost of about $135; they are not specialized or costly equipment.  In early 2014 we undertook a second pilot program to demonstrate that these thermostats could reliably control a group of portable classrooms. I had to overcome several remaining technical issues, including how to install and program one thermostat to control two individual, through-the-wall HVAC units.  
In the summer of 2014, FCPS completed its program to install its wireless network at all of its school facilities.  After the second successful pilot program, demonstrating reliable control of a group of portable classrooms, we decided to pursue system-wide implementation of the Wi-Fi thermostat solution.   I was named the project manager of this initiative.  After developed wiring diagrams and procedures to address every permutation of HVAC equipment sets found in the 160 portable classrooms.  I trained our HVAC mechanic on the installation and programming of the Wi-Fi Stats, and in April of 2015 we completed the in project.
Since the completion of this project we have seen a dramatic improvement in, consistent temperatures, comfortable learning, and early notification.  This initiative has saved over $73,600 annually in energy costs.  This is one more energy-saving initiative that will reduce our carbon footprint and allow limited funds to be applied in other means that better serve our students.
	Apply for FMXcellence Recognition  page 3: The Board of Education for the Frederick County Public Schools has six strategic goals, including, "Every division and school will have sufficient resources and will manage those resources in a publicly accountable and cost-effective manner."  In response to this goal, our Department has made great progress in energy conservation over the past ten years.  We have used in-house staff to convert lighting systems, improve control of BAS to optimize the unoccupied mode, and establish advantageous utility commodity contracts.  In 2011 we used grant funding to facilitate our first solar-power purchase agreement, covering the roof of our newest high school with solar arrays.  The Board continues to place focus, and officially recognize, tangible progress in energy conservation and environmental stewardship.
Portable classroom electricity consumption posed our largest, albeit elusive energy-conservation opportunity.  The main hurdle was in identifying an affordable means to control energy that does not detract from the indoor air quality for classroom occupants.  Simple thermostats were not energy efficient, but they did allow classroom occupants complete control over the temperature controls.  Regular (i.e., without Wi-Fi capability) programmable thermostats were a little better, but they presented several other operational issues.  It was the advent of an affordable Wi-Fi thermostat, in combination with our newly-installed system-wide wireless network, which posed the first cost-effective solution.

For several years, we have included $1.5 million in portable classroom HVAC upgrades in the latter part of our six-year CIP program request.  This included control upgrades to remotely monitor conditions and improve indoor air quality as well as improved through-the-wall units to bring about savings and better indoor air quality.  This project was deemed worthwhile, but did not compete well with other capital replenishment needs such as roof and boiler replacements.  Now, via the Wi-Fi thermostats, for total cost $51,162, we having remote control of the portables.  As a result, we are now able to pro-actively monitor and control portable classroom conditions in support of maintaining an ideal learning environment.

In the end, the Wi-Fi, programmable thermostats provide several key benefits, including:
1) We can now centrally monitor and control all 160 portable classrooms.
2) The thermostats will notify us via the Internet whenever the ambient conditions of any portable classroom falls outside of its programmed operating temperatures.  This is a proactive indoor-air-quality response that we previously could not provide.
3) Our mechanics can respond to occupant concerns quickly by remotely accessing the thermostat information and determining if the concern is linked to actual temperature conditions.
4) A single individual can quickly, consistently, and reliability alter the operating schedules in real time to adapt to planned and unplanned events.  Previously a mechanic would have to visit each site to make changes, and this was impractical.

We can now control all of the portables in a manner that does not lead to occupant discomfort or disruption to the instructional time.  The savings potential is impressive.    For example, the moment that the Superintendent declares a "snow day", we can remotely set all portables into an unoccupied mode.  The temperature setting will be reduced from 70 degrees to 60 degrees, and as a result the units will also call for less outside air.  Since about one-half of our units rely solely on resistance heat, this reduction will result in considerable savings during the winter months. 

The novelty of this solution rests in the manner in which the idea evolved, and the creative manner chosen for implementation.  Our Department has many missions and responds to numerous stakeholders.  We must always remember that our primary mission is to support student achievement.  This can result in us subjugating some of our facility needs as we choose how to allocate limited resources.  It can be frustrating as we monitor the progress of other facility management professionals and witness the benefits of new technology that remains just beyond our reach.  Our Department had assumed that this portable classroom improvement, while operationally justifiable, was beyond our fiscal means due to their reliance on expensive, hard-wired or cellular service connectivity.  With the advent of system-wide wireless connectivity, our technicians could employ inexpensive systems anywhere Wi-Fi was available, including within every FCPS facility.

Strategically placing technology into the hands of trained maintenance personnel will inevitably lead to improvements in equipment reliability and efficiency.  What I find most intriguing about our recent advancements is that the management was willing to take time to hear me pitch and back my idea. This year the budget office permitted the Department to procure computer tablets for each technician using savings from other energy-conservation initiatives.  Now, instead of technicians scrambling for access to limited computers, each technician has a dedicated device.  With tablets and system-wide wireless connectivity, the technicians can process work orders, interact with vendors, and conduct on-line training.  One remarkable outcome is we are finding that our senior team members have proven to be some of our strongest users.

Many warned us that technology acceptance would be challenging with an aging workforce.  Through an implementation pilot program and team training, we have overcome technophobia and spurred professional growth within our workforce.  One technician recently asked a supervisor if he could use the tablet to take a picture, and then mark dimensions on the image so that he could better explain a challenging part fabrication issue to a vendor.  Within ten minutes, this technician was able to transmit an annotated image to the vendor and they coordinated a suitable solution. Most recently, we have used the tablets in support of staff professional development.  Strategically placing technology into the hands of trained maintenance personnel will inevitably lead to improvements in equipment reliability and efficiency. 

 

	use this space to provide more detail about the metrics program Limit responses to 1000 words: 
FCPS conducted a pilot study in 2010 in which we modified portable classrooms to demonstrate the validity of intelligent controllers that learned occupancy patterns and modified HVAC operating schedules accordingly.  When compared with a baseline portable, we demonstrated that the controller could produce a 30% energy savings.  These findings were consistent with similar findings in Charles County Public Schools and Calvert County Public Schools.  In the absence of adequate funding to procure these expensive intelligent controls, the newly-available and inexpensive Wi-Fi thermostats have proven to be a more than suitable alternative.  We can now remotely control portable classrooms individually, in groups, or in total.  For example, as soon as the Superintendent declares a "snow day", we can place 160 portables into an unoccupied mode. The typical annual cost of electric for an FCPS portable is $2,300 dollars.  While these inexpensive thermostats are not as robust as the more expensive alternative, we have seen a 20% cost savings in Electric use- that is $460 per year, per portable $460X160=$73,600. The total price of this project cost $51,162 (that is labor and materials for 160 portables). 
	communications program Limit responses to no more than 500 words: On September 16th, we attended a Multiagency Operations Roundtable.  This group’s member agencies formed the Roundtable in hopes of sharing solutions between the State’s local education agencies.  Attendees at the 09/16 meeting included Montgomery County Public Schools, Ann Arundel County Public Schools, Howard County Public Schools, Baltimore City Public Schools, and FCPS.  We explained our portable classroom wi-fi thermostat program and offered to assist any agency that wished to explore this solution for their portable classrooms.  We are responding to subsequent inquiries from Montgomery County Public Schools.

Also in May we presented at ASBO Maryland and DC (Association of School Business Officials) annual conference. ASBO has a membership of over 1400 school and business professionals. 

With a single-point, remote control we can adjust some, or all, of the portable classrooms to ensure that we strike a balance between energy conservation and occupant comfort.  We will endeavor to measure energy savings where separate metering permits, and present an overall summary to the Board of Education.

Key in-house participants include:
Michael Madrake (CMMS Administrator; formerly Lead Mechanic)
Curtis Orndorff (Manager, Area Maintenance)
Donald Wiles (HVAC Mechanic)
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	Title: Executive Director, Facilities Services Division
	Phone: (301) 644-5022 
	Email: Ray.V.Barnes@fcps.org
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