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Project Number  S4448 May 18, 2009 
Study to Upgrade Energy Management System 
State University Collage at New Paltz 
New Paltz, NY 
 
 
PROJECT INTENT: 
 
The College has requested this study to provide modifications and upgrades to the Campus Energy 
Management System to provide campus wide metering of building energy use.  Only the campus 
Academic buildings will be included.  Provisions would be made to provide the necessary direct digital 
control (DDC) system “backbone” in the Dormitory buildings as part of this project.  Work within the 
dormitory buildings themselves would be provided as part of future DASNY funded projects.  All 
metering equipment will be integrated with the existing Carrier and Siemens DDC systems.  The systems 
will be capable of expansion for future sub-metering of additional devices (i.e. air handling units, 
electrical panels, etc.) within each building.  In addition, several system improvements have been 
identified that would increase energy efficiency in several buildings.  Per request of the College, a portion 
of this report  
 
EXECUTIVE SUMMARY: 
 
This report serves to outline the most effective means of providing upgrades to the Campus Energy 
Management system necessary to provide utility metering at each of the Academic Buildings and future 
metering at Dormitory Buildings.  Recommendations include upgrades to control systems in each building 
and installation of metering devices for electrical power, heating systems, domestic hot water systems and 
natural gas.  These upgrades would also provide the necessary Energy Management System infrastructure 
throughout the facility to allow for future sub-metering of additional equipment within each building and 
control of lighting systems. Several energy conservation options in various buildings have also been 
recommended.  The estimated cost for the recommended scope of work is $1,183,000. 
 
PROJECT HISTORY: 
 
Twenty-three of the twenty-four Campus Academic buildings have existing Direct Digital Control (DDC) 
systems.  Refer to the Campus map in the Appendix of this report.  The majority of these buildings have 
systems manufactured, installed and maintained by Carrier Corporation.  Only five buildings have been 
provided with systems by Siemens Building Technologies.  The Campus would like to maintain only these 
two manufacturers throughout the facility.  Both companies have been contacted by the facility in the past to 
review expansion of the existing DDC systems to accommodate Energy Monitoring.   It is the intent of this 
project to implement necessary control system upgrades along with installation of various metering devices 
to allow the existing DDC systems in each building to monitor building energy use.  Although the facility is 
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amenable to either manufacturer’s system within each building, it is desired to totalize energy use and 
provide reporting at a single primary operator’s workstation in the Service building.  
 
The College has previously implemented several energy saving measures in various buildings including 
demand control ventilation and heat recovery.  As part of the analysis of building systems for energy 
monitoring purposes, the College has requested that any additional potential energy saving strategies be 
noted in this report.  The Haggerty Data Center and Coykendall Science building laboratories were two 
areas specifically noted by the Campus as potential candidates for energy efficiency improvements.  
 
ORIENTATION MEETING / FIELD SURVEY: 
 
On March 2, 2009, an Orientation Meeting was held at SUNY New Paltz to discuss the scope of work for 
this project.  The following persons were present: 
 David Layton, P.E. Sage Engineering Associates, LLP 
 Demetrios Koniaris, P.E. OGS Design & Construction 
 Brian Pine  SUNY New Paltz Director of Facilities Operations and Maintenance 
 Gary Buckman SUNY New Paltz Asst. Director of Facilities Operations and Maint. 
 
The minutes from this orientation meeting are included in the Appendix of this report.  Following this 
meeting, several field surveys of all Academic buildings were conducted on April 7, April 14, and April 16, 
2009 by various Sage Engineering personnel including David Layton, John Edwards, Mark Akin and 
George Campbell.   
 
The probability of asbestos containing insulation is noted based on visual inspection.  However, all areas 
of work should be tested for hazardous materials prior to performing any removals. 
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FINDINGS: 
 
Haggerty Administration 
 
Year Built:  1972 
 
Description: 9 floors, basement and penthouse, concrete 
construction 
 
Use:  Administrative Staff Offices 
 
Gross Area:  70,778 SF 
 
Existing Building Controls:  Carrier DDC 

 
 
1) HVAC 

a. 4 inch HTHW lines enter the building in the basement mechanical room.  2 inch  HTHW 
lines branch off the main within the mechanical room and feed the heat exchanger 
providing building heat.  The 4 inch main continues through the building basement to 
serve the adjacent Student Union building.  There is approximately 3 to 4 feet of straight 
length of pipe to accommodate a HTHW flow meter.  There is a high probability of 
asbestos in the insulation on the HTHW piping. 

b. Cooling is provided by the chiller located in the basement of the Student Union Building. 
c. The building DDC system is an older Carrier system.  The control panels must be 

upgraded to allow for energy use measurement and calculation.  There is a DDC panel in 
the penthouse, but not in the basement mechanical room.  Control wiring would need to 
be run to the nearest DDC  panel on the first floor. 

 
2) Domestic Water Heating 

a. Domestic water is provided be a single electric 36kW tank type storage heater in the 
penthouse.  

 
3) Electrical Service Power Metering 
 a. The building 480/277V electrical service presently has a Square D PowerLogic Meter 

mounted in the 600AMP main switchboard. This meter has the ability to monitor KWH and 
KW demand and communicating with the building DDC system. 

 
4) Data Center 
 a.  The campus Data Center is located on the grade level of this building and has been targeted 

by the College as a potential candidate for energy efficiency upgrades.  The room contains 
several computer racks and cooling is provided by two Liebert DX computer room air 
conditioning units with exterior condensing units.  The room is on at the perimeter of the 
building facilitating installation of exterior heat rejection equipment at grade.   Photos of 
the Data Center have been included in the Appendix of this report.  
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Student Union 
 
Year Built:  1972 
 
Description: 4 floors, basement, penthouse, brick 
construction 
 
Use:  Classrooms and Faculty/Staff Offices 
 
Gross Area:  103,813 SF 
 
Existing Building Controls:  Carrier DDC 

 

 
1) HVAC 

a. The 3 inch HTHW mains from Haggerty enter the building within the basement 
mechanical room.  There is more than 15 feet of straight run to accommodate a HTHW 
flow meter.  There are no isolation valves within the mechanical room. It appears that any 
work to install a meter for this building would require isolation within the Haggerty 
building.  There is a high probability of asbestos in the insulation on the HTHW piping. 

b. Cooling to this building and Haggerty is provided by a Carrier water-cooled chiller 
located in the basement mechanical room.  The unit was installed in 2004.   

c. The building DDC system is an older Carrier system.  The control panels must be 
upgraded to allow for energy use measurement and calculation.  There is a DDC panel in 
the basement mechanical room in which metering devices would be installed. 

 
2) Domestic Water Heating 

a. Domestic water is provided by a HTHW converter and a gas-fired 1,200 MBH boiler for 
summer use.  Both devices are located in the basement mechanical room and both are 
connected to a large water storage tank also within the basement mechanical room.  
There is enough straight run of pipe within the HTHW piping serving the HTHW 
converter to accommodate a meter.  There is also ample room to accommodate a gas flow 
meter in the gas piping serving the summer boiler.  There is a high probability of asbestos 
in the insulation on the HTHW piping serving the water heater.  

 
3) Electrical Service 

a. The building 480/277V electrical service presently has a Square D PowerLogic Meter 
mounted in the 1600AMP main switchboard.  This meter has the capability of monitoring 
KWH and KW demand and communicating with the building DDC system. 
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College Theatre, Dorsky Museum, Smiley Art 
 
Year Built:  1963 
 
Description: 1 floor, basement, brick              
construction 
 
Use:  Classrooms and Faculty/Staff Offices 
 
Gross Area:  29,498 SF 
 
Existing Building Controls:  Carrier DDC 

 

 
1) HVAC 

a. The 4 inch HTHW mains enter the building within the basement mechanical room.  
There is less than 4 feet of straight run to accommodate a HTHW flow meter.  There is a 
high probability of asbestos in the insulation on the HTHW piping. 

b. Building heat is provided by a HTHW-to-water heat exchanger for air handling coils and 
a steam generator for perimeter steam heat.  There is also a secondary gas-fired 500 MBH 
steam boiler in the adjacent mechanical room.  In lieu of installation of a single meter in 
the 4 inch main, it would be possible to provide a meter in each of the 3 inch HTHW 
pipes feeding the heat exchanger and steam generator.  There is ample straight run of pipe 
to provide a gas flow meter in the gas-fired boiler. 

c. Building cooling is provided by several DX rooftop air handling units and one small  
rooftop air-cooled chiller serving the Theatre.  Metering of cooling systems in this 
building would be costly due to the large number of independent cooling devices.  

d. The building DDC system is an older Carrier system.  The control panels must be 
upgraded to allow for energy use measurement and calculation.  There is a DDC panel in 
the basement mechanical room in which metering devices would be installed. 

 
2) Domestic Water Heating 

a. Domestic water is provided by a single electric 36kW tank type storage heater in the 
basement main mechanical room.  There is also a domestic water storage tank in the 
mechanical room with HTHW coil that has been decommissioned and isolated from 
building systems.  

 
3) Electrical Service 
 a. The building 208/120V electrical service presently has a Square D PowerLogic Meter 

mounted in the 3000AMP main switchboard. This meter has the capability of monitoring 
KWH and KW demand and communicating with the building DDC system. 
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Fine Arts 
 
Year Built:  1995 
 
Description: 3 floors, basement, brick   construction 
 
Use:  Classrooms and Faculty/Staff Offices 
 
Gross Area:  29,498 SF 
 
Existing Building Controls:  Siemens DDC 

 
 
1) HVAC 

a. The HTHW piping serving building heating system converters enters in the basement 
mechanical room.  The exact size of the piping was indeterminable but appears to be 6- 
inch.  There is approximately 69 inches of straight run to accommodate a flow meter.  
There is a low probability of asbestos in the insulation on the HTHW piping. 

b. Cooling is provided by a roof top chiller.      
b. The building DDC system is by Siemens.  Controls panels are located in close proximity 

to potential metering device locations. 
 
2) Domestic Water Heating 

a. Domestic water is provided by a hot water storage tank with HTHW heating coil.  There 
is approximately 40 inches of straight run in the HTHW supply piping to the water heater 
to accommodate a meter. 

 
3) Electrical Service 
 a. The building 480/277V electrical service presently has a G.E. Digital Meter mounted in the 

1600AMP main switchboard. This meter has the capability of monitoring KWH and KW 
demand and communicating with the building DDC system. 

 
b. The building 208/120V electrical service does not have a digital meter mounted in the 

2000AMP main switchboard.  Additional metering devices will be required at the 
switchboard to monitor KWH and KW demand. 
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 Parker Theatre 
 
 Year Built:  1961 
 
 Description: 2 floors, brick construction 
 
 Use:  Classrooms and Faculty/Staff Offices 
 
 Gross Area:  21,057 SF 
 
 Existing Building Controls:  Carrier DDC 
 

 
 

 

 
 

1) HVAC 
a. The HTHW piping serving building heating system converters enters in the basement 

mechanical room.  The exact size of the piping was indeterminable but appears to be 3- 
inch.  There is no significant straight run of pipe to accommodate a flow meter. The 
HTHW piping would need to be re-routed around an existing heat exchanger skid to 
provide an approximate 8 feet of straight length of pipe.  There is a high probability of 
asbestos in the insulation on the HTHW piping. 

b. Building heat is provided by a HTHWconverter for coils and a steam generator for 
perimeter steam heat. 

c. Building cooling is provided by four DX rooftop air-handling units and two small spilt 
system fan coil units.  Metering of cooling systems in this building would be costly due 
to the large number of independent cooling devices. 

d. The building DDC system is an older Carrier system.  The control panels must be 
upgraded to allow for energy use measurement and calculation.  There is a DDC panel in 
the mechanical room in which metering devices would be installed. 

 
2) Domestic Water Heating 

a. Domestic water is provided by a single electric 4500 watt tank type storage heater in the 
basement main mechanical room. 

 
3) Electrical Service 
 a. The building 208/120V electrical service presently has a Cutler-Hammer Digital Meter 

mounted in the 1500AMP main switchboard. This meter has the capability of monitoring 
KWH and KW demand and communicating with the building DDC system. 
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Sojourner Truth Library 
 
Year Built:  1968 
 
Description: 3 floors, penthouse, concrete 
construction 
 
Use:  Classrooms & Faculty/Staff Offices 
 
Gross Area:  110,983 SF 
 
Existing Building Controls:  Carrier DDC 

 

 
1) HVAC 

a  The 4 inch HTHW piping serving building heating system converters enters in the 
basement mechanical room.  There approximately 12 feet of straight pipe run to 
accommodate a flow meter.  There is a high probability of asbestos in the insulation on 
the HTHW piping. 

b. Building cooling is provided by chilled water piping from the Lecture Center building 
chiller.  There is ample straight run of chilled water piping to accommodate a flow meter 
if it desired to meter the cooling system for this building separately from the Lecture 
Center. 

d. The building DDC system is an older Carrier system.  The control panels must be 
upgraded to allow for energy use measurement and calculation.  There is a DDC panel in 
the mechanical room in which metering devices would be installed. 

 
2) Domestic Water Heating 

a. Domestic water is provided by a single electric 4500 watt tank type storage heater in the 
basement main mechanical room. 

 
3) Electrical Service 
 a. The building 480/277V electrical service presently has a Square D PowerLogic Meter 

mounted in the 2500AMP main switchboard. This meter has the capability of monitoring 
KWH and KW demand communicating with the building DDC system. 
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Lecture Center 
 
Year Built:  1968 
 
Description: 3 floors, penthouse, brick construction 
 
Use:  Classroom & Faculty/Staff Offices 
 
Gross Area:  60,366 SF 
 
Existing Building Controls:  Carrier DDC 

 

1) HVAC 
a. The 5 inch HTHW piping serving building heating system converters enters in the 

basement mechanical room.  There is ample straight pipe run to accommodate a flow 
meter.  There is a high probability of asbestos in the insulation on the HTHW piping. 

b. Cooling for this building and several adjacent buildings including Humanities, the 
Faculty Tower and the Sojourner Truth Library is provided by a pair of chillers in the 
main mechanical room. 

d. The building DDC system is an older Carrier system.  The control panels must be 
upgraded to allow for energy use measurement and calculation.  There is a DDC panel in 
the mechanical room in which metering devices would be installed 

 
2) Domestic Water Heating 

a. Domestic water is provided by a single electric 36kW tank type storage heater in the 
basement main mechanical room.   

 
3) Electrical Service 
 a. The building is fed from a transformer located in the Sojourner Truth Library that provides 

480/277V electrical service to the building.  There is presently a Square D PowerLogic 
Meter mounted in the 800AMP main switchboard.  This meter has the capability of 
monitoring KWH and KW demand and communicating with the building DDC system. 
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Coykendall Science 
 
Year Built:  1964 
 
Description: 3 floors, basement, brick construction 
 
Use:  Classroom & Faculty/Staff Offices 
 
Gross Area:  83,597 SF 
 
Existing Building Controls:  Siemens DDC 
 
 

 

1) HVAC 
a. The 5 inch HTHW piping serving building heating system converters enters in the 

basement mechanical room.  There is ample straight run of pipe to accommodate a 
HTHW flow meter.  There is a low probability of asbestos in the insulation on the 
HTHW piping. 

b. Building cooling is provided by a pair of water cooled chillers in the basement 
mechanical room.   

d. The building DDC is a Siemens system.  There is a DDC panel in the mechanical room in 
which metering devices would be installed 

 
2) Domestic Water Heating 

a. Domestic water is provided by a secondary hot water-to-water converter located in the 
mechanical room.  There is sufficient straight run of pipe in the hot water piping serving 
the heater to accommodate a flow meter. 

 
3) Electrical Service 
 a. The building 480/277V electrical service presently has a G.E. Digital Meter mounted in the 

1800AMP main switchboard. This meter has the capability of monitoring KWH and KW 
demand and communicating with the building DDC system. 
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Wooster Science 
 
Year Built:  1967 
 
Description: 2 floors, basement, crawlspace, concrete 
construction 
 
Use:  Classrooms & Faculty/Staff Offices 
 
Gross Area:  71,685 SF 
 
Existing Building Controls:  Carrier DDC 
 
 

 

1) HVAC 
a. The 3 inch HTHW piping serving building heating system converters enters in the 

basement mechanical room.  There is approximately 10 ft of straight pipe run to 
accommodate a HTHW flow meter.  There is a high probability of asbestos in the 
insulation on the HTHW piping.  

c. Building cooling is provided by several DX rooftop units and one small rooftop air-
cooled chiller.  Metering of cooling systems in this building would be costly due to the 
large number of independent cooling devices. 

d. The building DDC system is an older Carrier system.  The control panels must be 
upgraded to allow for energy use measurement and calculation.  There is a DDC panel in 
the basement mechanical room in which metering devices would be installed. 

 
2) Domestic Water Heating 

a. Domestic hot water is provided by a HTHW converter in the basement mechanical room.  
There is no straight run of piping serving the converter long enough to accommodate a 
typical flow meter.  The piping would need to be modified to accommodate a straight run 
of piping. 

b. Domestic water is also provided by a single electric 36kW tank type storage heater in the 
basement main mechanical room. Split-core CT’s will need to be installed at the electric 
water heater to monitor KWH and KW demand. 

 
3) Electrical Service 
 a. The building 208/120V electrical service does not have a digital meter mounted in the 

1200AMP main switchboard.  Additional metering devices will be required at the 
switchboard to monitor KWH and KW demand. 
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Resnick Engineering Hall 
 
Year Built:  1998 
 
Description: 2 floors, basement, brick construction 
 
Use:  Classrooms & Faculty/Staff Offices 
 
Gross Area:  15,755 SF 
 
Existing Building Controls:  Siemens DDC 

 
 
1) HVAC 

a. The 2 inch HTHW piping serving building heating system converters enters in the 
basement mechanical room.  There is approximately 7 ft of straight pipe run to 
accommodate a HTHW flow meter.  There is a low probability of asbestos in the 
insulation on the HTHW piping. 

b. Steam is provided by a HTHW steam generator in the basement mechanical room.  There 
is approximately 5 ft of straight pipe run in the HTHW serving the steam generator to 
accommodate a flow meter if it was desired to meter this device separately. 

c. Building cooling is provided by a DX air handling unit in the penthouse with a rooftop 
condensing unit and a rooftop air cooled chiller.   

d. The building DDC is a Siemens system.  There is a DDC panel in the mechanical room in 
which metering devices would be installed 

 
2) Domestic Water Heating 

a. Domestic water is provided by a single gas-fired 65 MBH tank type water heater in the 
basement mechanical room.  There is sufficient space to accommodate a flow meter in 
the 1 inch gas piping serving this heater.  

 
3) Electrical Service 
 a. The building 480/277V electrical service does not have a digital meter mounted in the 

600MP main switchboard and communicating with the building DDC system. 
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Faculty Office Building 
 
Year Built:  2001 
 
Description: 1 floor, modular, wood construction 
 
Use:  Classrooms & Faculty/Staff Offices 
 
Gross Area:  11,787 SF 
 
Existing Building Controls:  None  

1) HVAC 
a. Heating, ventilation and cooling for this building is provided by eight gas-fired roof top 

units.  A gas flow meter could be utilized to meter gas to these units.  Electric power to 
each unit could be metered to capture cooling energy use if desired. 

 b. There is no existing building DDC system. 
 
2) Domestic Water Heating 

a. Domestic water is provided by a single electric 10 gallon point of use water heater. 
 

3) Electrical Service 
 a. The building 208/120V electrical service does not have a digital meter mounted in the 

200AMP main panel.  Additional metering devices will be required at the electric service 
panel to monitor KWH and KW demand. Typical for each of the 2 buildings which make 
up the “Faculty Office Building”. 
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Vandenberg Learning Center 
 
Year Built:  1931 
 
Description: 3 floors, basement, brick construction 
 
Use: Classrooms & Faculty/Staff Offices 
 
Gross Area:  88,441 SF 
 
Existing Building Controls:  Siemens DDC 

 

1) HVAC 
a. Central services for this building are located in the attached annex building.  The 4-inch 

HTHW piping enters this building in the basement tunnel.  There is ample straight pipe 
run to accommodate a HTHW flow meter.  There is a low probability of asbestos in the 
insulation on the HTHW piping. 

b. Hot water for heating is provided by HTHW converters.  Steam for heating is provided 
by a HTHW steam generator in the basement mechanical room.  There is approximately 
6’-8”of straight pipe run in the HTHW serving the steam generator to accommodate a 
flow meter if it is desired to meter this device separately. 

c. Building cooling is provided by two split chillers located in the annex building.   
d. The building DDC is a Siemens system.  There is a DDC panel in the mechanical room in 

which metering devices would be installed. 
 
2) Domestic Water Heating 

a. Domestic water is provided by a single electric 36kW tank type storage heater in the 
basement main mechanical room.  

 
3) Electrical Service 
 a. The building 208/120V electrical service presently has a Cutler-Hammer Digital Meter 

mounted in the 600AMP main switchboard. This meter has the capability of monitoring 
KWH and KW demand and communicating with the building DDC system. 
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Old Main 
 
Year Built:  1908 
 
Description: 3 floors, sub-basement, basement, 
penthouse 
 
Use:  Classrooms & Faculty/Staff Offices 
 
Gross Area:  77,257 SF 
 
Existing Building Controls:  Carrier DDC 

 

1) The Old Main building is undergoing a full renovation at the time of this study.  All new systems 
including HVAC and electrical switchgear in the building will be provided with metering 
equipment as part of LEED requirements for Measurement and Verification.  The DDC System 
will be provided by Carrier.  
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Jacobson Faculty Tower 
 
Year Built:  1968 
 
Description: 10 floors, basement, penthouse, brick construction 
 
Use:  Classrooms & Faculty/Staff Offices 
 
Gross Area:  45,900 SF 
 
Existing Building Controls:  Carrier DDC 

 

 
1) HVAC 

a. The 5 inch HTHW piping enters the building in the basement mechanical room. There is 
approximately 6.5 feet of straight pipe run to accommodate a flow meter. The HTHW 
converter provides heating water to this building and the adjacent Humanities Building. There 
is a high probability of asbestos in the insulation on the HTHW piping. 

b. Cooling is provided by chilled water piping from the central chiller in the Lecture Center 
building.  There is ample straight run of chilled water piping to accommodate a flow meter if 
it desired to meter the cooling system for this building separately from the Lecture Center. 

c. The building DDC is a newer Carrier system capable of meeting the requirements for 
metering.   

 
2) Domestic Water Heating 

a. Domestic water is provided by a single electric 36kW tank type storage heater in the 
basement main mechanical room.  Additional metering devices will be required at the 
electric water heater to monitor KWH and KW demand. 

 
 

3) Electrical Service 
 a. The building 480/277V electrical service presently has a Square D PowerLogic Meter 

mounted in the 1500AMP main switchboard. This meter has the capability of monitoring 
KWH and KW demand and communicating with the building DDC system. 
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Humanities 
 
Year Built:  1968 
 
Description: 3 floors, sub-basement, basement, 
penthouse 
 
Use:  Classrooms & Faculty/Staff Offices 
 
Gross Area:  58,535 SF 
 
Existing Building Controls:  Carrier DDC 

 

 
1) HVAC 

a. Hot water for heating and chilled water for cooling is provided by central systems in the 
adjacent Jacobson Faculty Tower.  If desired, flow meters could be provided in each 
piping system to individually meter heating and cooling in this building. There is a high 
probability of asbestos in the insulation on the piping. 

b. The building DDC is a newer Carrier system capable of meeting the requirements for 
metering.   

 
2) Domestic Water Heating 

a. Domestic water is provided by systems in the Jacobson Faculty Tower. 
 

3) Electrical Service 
 a. Fed from Jacobson Faculty Tower which has a Square D PowerLogic Meter mounted in its 

1500AMP main switchboard.  This meter has the capability of monitoring KWH and KW 
demand and communicating with the building DDC system. 
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Old Library 
 
Year Built:  1954 
 
Description: 2 floors, basement, penthouse, brick 
construction 
 
Use:  Classrooms & Faculty/Staff Offices 
 
Gross Area:  15,755 SF 
 
Existing Building Controls:  Carrier DDC  

 
1) HVAC 

a. The 3 inch HTHW mains enter the building within the basement mechanical room and 
serves a HTHW steam generator for building heat.  There is approximately 5 feet of 
straight run in the HTHW piping serving the steam generator to accommodate a flow 
meter. There is a high probability of asbestos in the insulation on the HTHW piping. 

b. Building cooling is provided by several outdoor DX units.   
c. The building DDC system is an older Carrier system.  The control system must be 

upgraded to allow for energy use measurement and calculation.  The nearest DDC panel 
is located on the first floor.  

 
2) Domestic Water Heating 

a. Domestic water is provided by a single electric 36kW tank type storage heater in the 
basement main mechanical room.  Additional metering devices will be required at the 
electric water heater to monitor KWH and KW demand. 

 
3) Electrical Service 

a. The building 208/120V electrical service does not have a digital meter mounted near the 
400AMP main distribution panel.  Additional metering devices will be required at the 
switchboard to monitor KWH and KW demand. 
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College Hall D (Shepard Recital Hall) 
 
Year Built:  1951 
 
Description: 2 floors, basement (3 floors G only) 
brick construction 
 
Use:  Student Housing & RA/CDA Offices 
 
Gross Area:  106,362 SF 
 
Existing Building Controls:  None  

 
1) HVAC 

a. The HTHW mains enter the building within the basement mechanical room. The exact 
size of the piping was indeterminable but appears to be 3-inch.  There is approximately 
12 feet of straight run to accommodate a HTHW flow meter.  Building heat is provided 
by a HTHW steam generator.  There is a high probability of asbestos in the insulation on 
the HTHW piping. 

b. Cooling is provided to only a few small office areas by two split system AC unit with 
exterior condensing units.  

c. This building is pneumatically controlled with no central DDC system. 
 
2) Domestic Water Heating 

a. Domestic water is provided by three separate systems.  The primary system is a HTHW 
converter.  There is less than 4 feet of straight run to accommodate a flow meter in the 
HTHW piping serving this heater.  A 750 MBH gas-fired heater with three storage tanks 
provides backup domestic water.  There is ample straight run of pipe in the 2 inch gas 
line serving this heater to accommodate a flow meter.  A 36kW electric storage tank type 
heater is also located in the basement.   

 
3) Electrical Service 
 a. The building 208/120V electrical service presently has a Square D PowerLogic Meter 

mounted in the 1600AMP main switchboard. This meter has the capability of monitoring 
KWH and KW demand and communicating with the building DDC system. 
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Hasbrouck Dining Hall 
 
Year Built:  1968 
 
Description: 2 floors, brick construction 
 
Use:  Food Services & Staff Offices 
 
Gross Area:  30,015 SF 
 
Existing Building Controls:  Carrier DDC 

 

1) HVAC 
a. The 3 inch HTHW mains enter the building within the basement mechanical room.  

There is sufficient straight run of pipe to accommodate a HTHW flow meter in the main 
service.  There is a high probability of asbestos in the insulation on the HTHW piping. 

b. Building heat is provided by a HTHW converter.  There is also a steam generator in the 
basement mechanical room.  There is sufficient straight run of pipe in the HTHW piping 
serving both devices to accommodate a flow meter if it is desired to meter these units 
separately. 

c. A back-up 2,766 MBH gas-fired boiler on the first floor provides steam and domestic hot 
water for the kitchen.  The 2 inch gas piping serving this boiler has ample straight run of 
pipe to accommodate a meter. 

d. Building cooling is provided by DX air handling unit with exterior condensing units.  
e. The building DDC is a newer Carrier system capable of meeting the requirements for 

metering.   
 
2) Domestic Water Heating 

a. Domestic water is provided by HTHW converter in the basement mechanical room.  
There is straight run of pipe to accommodate a HTHW flow meter.   Domestic water is 
also provided by the back-up boiler mentioned above.  

 
3) Electrical Service – There are 2 electrical services associated with this building: 
 a. The building 208/120V electrical service does not have a digital meter mounted in the 

1600AMP main switchboard.  Additional metering devices will be required at the 
switchboard to monitor KWH and KW demand. 

 
 b. The building 480/277V electrical service does not have a digital meter mounted in the 

450AMP main switchboard.  Additional metering devices will be required at the 
switchboard to monitor KWH and KW demand. 
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Service Building  
 
Year Built:  1966 
 
Description: 2 floors, brick construction 
 
Use:  Facilities and Operations 
 
Gross Area:  33,180 SF 
 
Existing Building Controls:  Siemens DDC 

 

1) HVAC 
a. The HTHW mains enter the building within the first floor locker room and run to the 

adjacent mechanical room where they serve a hot water converter for building heat. The 
exact size of the piping was indeterminable but appears to be 3-inch.  There is a sufficient 
straight pipe run to accommodate a HTHW flow meter.  There is a high probability of 
asbestos in the insulation on the HTHW piping.  

b. The building DDC is a Siemens system.  There is a DDC panel in the mechanical room in 
which metering devices would be installed 

 
2) Domestic Water Heating 

a. Domestic water is provided by a large domestic water storage tank with HTHW heating 
coil and by a summer electric 6000 watt tank style heater.  There is a sufficient straight 
run of HTHW piping serving the water heater to accommodate a flow meter.  There is a 
high probability of asbestos in the insulation on the HTHW piping. 

 
3) Electrical Service 
 a. The building 208/120V electrical service does not have a digital meter mounted near its’ 

1200AMP main distribution panel.  Additional metering devices will be required at the 
switchboard to monitor KWH and KW demand. 
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Surge Building 
 
Year Built:  1997 
 
Description: 1 floor, metal construction 
 
Use:  Unoccupied 
 
Gross Area:  2,500 SF 
 
Existing Building Controls: None 

 

1) HVAC 
a. Heating and cooling for this building is provided by two gas-fired furnaces with DX coils 

in the mechanical room. There is sufficient straight run of pipe in the ¾ inch gas line 
serving these furnaces to accommodate a meter.  The electrical power for DX cooling 
system could be metered with current transformers if desired.  There is a low probability 
of asbestos in this building in the areas affected by this project.  

b. There is no DDC system in the building to accommodate metering.  
 
2) Domestic Water Heating 

a. Domestic water is provided by a single gas-fired 40 MBH tank type water heater.  
 

3) Electrical Service 
 a. The building 208/120V electrical service does not have a digital meter mounted near its’ 

200AMP main distribution panel.  Additional metering devices will be required at the 
switchboard to monitor KWH and KW demand. 
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School of Business Building 
 
Year Built:  2001 
 
Description: 1 floor, modular, wood construction 
 
Use:  Classroom & Faculty/Staff Offices 
 
Gross Area:  18,216 SF 
 
Existing Building Controls:  Carrier 

 

1) HVAC 
a. Heating, ventilation and cooling for this building is provided by nine gas-fired roof top 

units.  A gas flow meter could be utilized to meter gas to these units.  Electric power to 
each unit could be metered to capture cooling energy use if desired. There is a low 
probability of asbestos in this building in the areas affected by this project. 

b. Facility personnel have indicated that the building controls are provided by Carrier.  
However, it was not possible to locate any building control panels.  The control panels 
may need to be upgraded to allow for energy use measurement and calculation.   

 
2) Domestic Water Heating 

a. Domestic water is provided by a single electric 9,000 watt tank type storage heater in the 
basement main mechanical room. 

 
3) Electrical Service 

a. The building 208/120V electrical service does not have a digital meter mounted near its’ 
200AMP main distribution panel.  Additional metering devices will be required at the 
switchboard to monitor KWH and KW demand. 
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Student Health and Counseling Center 
 
Year Built:  1966 
 
Description: 1 floor, brick construction 
 
Use:  Classrooms & Staff Offices 
 
Gross Area:  14,103 SF 
 
Existing Building Controls:  Carrier DDC 

 

1) HVAC 
a. Hot water for heating in this building is provided by a gas-fired 789 MBH dual fuel (gas 

and oil) boiler located in the central mechanical room.  There is not sufficient straight run 
of pipe in the heating water piping to accommodate a flow meter.  The piping would need 
to be modified to provide a sufficient straight run.  There is a low probability of asbestos 
in this building in the areas affected by this project. 

b. Building cooling is provided by interior DX air handling units with exterior condensing 
units.  

d. The building DDC is a newer Carrier system capable of meeting the requirements for 
metering. 

 
2) Domestic Water Heating 

a. Domestic water is provided by a sidearm heat exchanger on the boiler as well as a backup 
electric 2,500 watt tank type heater.  

 
3) Electrical Service 

a. The building 208/120V electrical service presently has a Square D PowerLogic Meter 
mounted in the 400AMP main distribution panel. This meter has the capability of 
monitoring KWH and KW demand and communicating with the building DDC system. 
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Charles Cook Children Center 
 
Year Built:  2002 
 
Description: 1 floor, wood construction 
 
Use:  Child Care & Staff Offices 
 
Gross Area:  5,906 SF 
 
Existing Building Controls:  None 

 

1) HVAC 
a. Heating in this building is provided by two gas-fired boilers serving floorslab radiant 

heat.  There is a sufficient straight run of pipe in the 2 inch gas line serving the boilers to 
accommodate a meter.  There is a low probability of asbestos in this building in the areas 
affected by this project. 

b. There is no building DDC system to accommodate metering. 
 
2) Domestic Water Heating 

a. Domestic water is provided by a single gas-fired 75 MBH tank type water heater.  There 
is sufficient straight run of pipe to accommodate a flow meter in the ¾ inch gas line 
serving this heater. 

 
3) Electrical Service 
 a. The building 208/120V electrical service does not have a digital meter mounted near its’ 

400AMP main distribution panel.  Additional metering devices will be required at the 
switchboard to monitor KWH and KW demand. 

  
 
 
 
 
 
 
 
 
 
 



Project No. S4448 -26- May 18, 2009 

 
 
Elting Gym and Athletics Center 
 
Year Built:  1964 
 
Description: 2 floors, basement, brick construction 
 
Use:  Classrooms & Staff Offices 
 
Gross Area:  82,730 SF 
 
Existing Building Controls:  Carrier DDC 

 

1) HVAC 
a. The HTHW mains serving the Elting Gym building enter the building in the basement 

mechanical room.  The size of the piping was indeterminable but appeared to be 4 inch.  
There is approximately 10 feet of straight run to accommodate a HTHW flow meter.  
Building heat is provided by a HTHW steam generator.  

b. The HTHW piping serving the Athletics center have an existing ultrasonic flow 
measuring device connected to a stand alone transmitter.  The meter is not connected to 
the building DDC system. 

c. There is a low probability of asbestos insulation in the Athletics Center but the possibility 
of asbestos is high in the Elting Gym.  

d. Cooling is provided in the Athletic Center by two water cooled chillers.  
e. The building DDC is a newer Carrier system capable of meeting the requirements for 

metering. 
 
2) Domestic Water Heating 

a. Domestic water is provided by a HTHW converter in the Elting basement mechanical 
room.  There is ample straight run to accommodate a flow meter in the HTHW piping 
serving this heater.  It was noted that the HTHW piping serving this heater is isolated 
with brass ball valves.  Although these valves meet the pressure and temperature 
requirements, they do not provide a positive shutoff in HTHW systems and may leak by.  
This may cause an unsafe condition.  

b. A back-up gas-fired 1500 MBH boiler and storage tank located in the basement of Elting 
also provide domestic water.   There is sufficient straight run of piping to accommodate a 
flow meter in the 2 inch gas line serving this boiler.  

 
3) Electrical Service 

a. Elting Gym: The building 208/120V electrical service presently has a Square D 
PowerLogic Meter mounted in the 1400AMP main switchboard. This meter has the 
capability of monitoring KWH and KW demand and communicating with the DDC 
system. 

 
b. Athletic Center: The building 480/277V electrical service presently has a Square D 

PowerLogic Circuit Monitor mounted in the 1800AMP main switchboard. This meter has 
the capability of monitoring KWH and KW demand and communicating with the DDC 
system. 
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Terrace Restaurant 
 
Year Built:  1994 
 
Description: 1 floor, brick construction 
 
Use:  Restaurant 
 
Gross Area:  4,500 SF 
 
Existing Building Controls:  Carrier DDC 

 

1) HVAC 
a. Heating and cooling for the Dining Room is provided by a grade-mounted exterior air 

handling unit.  A gas flow meter could be utilized to meter gas to this unit.  Electric 
power to the unit could be metered to capture cooling energy use.  There is a low 
probability of asbestos in this building in the areas affected by this project. 

 b. Hot water for heating other spaces within the building is provided by a gas-fired boiler in 
the mechanical room.  There is sufficient straight run of pipe to accommodate a meter in 
the gas line serving this boiler.  

 
2) Domestic Water Heating 

a. Domestic water is provided by a single gas-fired tank type water heater.   There is 
sufficient straight run of pipe to accommodate a meter in the gas line serving this heater. 

 
3) Electrical Service 
 a. The building 208/120V electrical service does not have a digital meter mounted near its 

600AMP main distribution panel.  Additional metering devices will be required at the 
electric service panel to monitor KWH and KW demand. 
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RECOMMENDED SCOPE OF WORK (GENERAL): 
 
 1) HTHW Metering 
 

Three types of flow meters were investigated that will meet temperature, pressure, accuracy and 
turndown requirements of this application. They include Vortex Shedding (multiple 
manufacturers), Swirl (ABB) and the Accelebar (Veris Corporation).  Product data sheets for 
each type of meter are attached.  Simpler systems such as orifice plate or pitot tube technology 
would not provide the turndown requirements of the variable flow HTHW system.  At the lower 
range of flows, these meters would not have the ability to measure flow.  A comparison sheet 
listing the price, meter size, and required straight run of pipe for each type of meter in each 
building is included in the Appendix.  The Veris Accelebar meter is the most forgiving of the 
three.  This meter requires no upstream or downstream straight run of pipe and the meter size can 
be the same as the pipe and still achieve excellent turndown ratios.   This minimizes piping 
modifications necessary to install the meter.  Although the accuracy of all three types of meters 
are similar, it is recommended that the Accelebar and Vortex shedding be considered for this 
project alone based on price and ease of installation.  To meet open sourcing requirements for 
New York State projects, both meters can be included as options in the project.  Where sufficient 
straight runs of pipe exist, the Vortex shedding flow meter may be chosen.  If significant piping 
modifications are required to provide a straight run of pipe, the contractor may choose the 
Accelebar that requires no straight run.  The most economical method of installation was assumed 
for cost estimating purposes.  
 
In addition to flow metering of the HTHW, temperature of the supply and return piping must also 
be measured to provide the required input to the DDC for calculation of BTU energy use.  
Product data sheets for an immersion-type Resistance Temperature Detector (RTD) are included 
in the Appendix.  The thermowell in which the RTD is inserted is welded in the HTHW supply 
and return piping.  The meter would include a transmitter capable of providing a 4-20mA output 
to the building DDC.  The thermowell may be installed anywhere in the HTHW supply main 
upstream of any heat transfer devices and in the return main downstream of any heat transfer 
devices.  

 
2) Domestic Hot Water Metering 
  
 Domestic water heating is accomplished by various means throughout the Campus including 

HTHW converters, electric storage tanks and gas-fired equipment.   For HTHW units, a flow meter 
equal to that recommended for HTHW metering for the heating system would be provided.  For 
electric storage tank heaters, current transformers (CT’s) similar to those recommended for building 
power metering would be provided.  For gas-fired equipment, a thermal mass flow meter equal to 
that manufactured by Sage Metering, Inc. would be provided. Product data sheets for this device 
have been included in the Appendix of this report.  

 
3) Cooling System Metering 
  
 For those buildings where a primary chiller provides cooling, the simplest method of energy 

measurement would be metering of the electrical power feed to the chiller.  This would provide 
monitoring for the majority of the energy utilized by the cooling system.   If additional accuracy is 
desired, the chilled water pump(s), condenser water pump(s) and cooling tower fan motor current 
draw may also be monitored.  Alternatively, a flow meter and temperature sensors could be 
installed in the chilled water flow to the building.  The energy use of the chiller could then be 
calculated in a method similar to that recommended for the HTHW systems. The campus has not 
requested that cooling systems be monitored at this time.   The DDC system improvements to each 
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building necessary for monitoring of other utilities would provide the necessary base control system 
to interface with cooling system metering devices at a later date. 

 
4) Gas Metering 
 
 Gas metering is required at various locations including gas-fired boilers, water heaters, and air 

handling units.  The College has also requested that gas be metered for the three major kitchens on 
Campus; Student Union Building, Terrace Restaurant and Hasbrouck Dining Hall.  The meter used 
would be similar to the Sage Metering Inc. thermal mass flow meter described above for gas-fired 
domestic water energy monitoring. 

 
5) Building Controls Upgrades 
  
 It is the intent to interface new and future metering devices with the existing DDC systems in each 

building or to provide a new DDC panel where none exists.   Both the hardware and software 
provided by Siemens is more easily configurable for energy monitoring than Carrier’s system.  
Those buildings with existing Siemens DDC systems will not require upgrades to interface with 
energy metering equipment.  Many of the buildings with Carrier DDC systems are older and will 
require an upgrade to interface with metering equipment and to allow for calculation of energy use 
and data trending.  The existing panels would be upgraded to a Carrier Comfort Controller Model 
6400.  Product data for this controller is included in the Appendix of this report.  Each controller is 
capable of 8 inputs and 8 outputs.  It is recommended that a control panel be provided with one 
Model 6400 controller and one additional I/O model allowing up to 16 inputs and 16 outputs.   The 
panel would have space to accommodate up to three additional I/O modules for a total of 48 points 
in each panel.  This will provide the number of control points necessary to meter utilities in each 
building plus allow for future metering of additional systems.   

 
 By providing new, or upgrading existing DDC panels in each building, the facility will have the 

ability to meter and trend data in the existing DDC system primary operator’s workstation (POS) in 
the Service Building.  However, there is presently a workstation for each manufacturer’s system.  
The College would like the ability for all energy management reporting to be accomplished at one 
workstation.  The proposed scope of work for this project has been reviewed with both Carrier and 
Siemens representatives.  Both have confirmed that it is not possible to directly interface the DDC 
trend data from both systems into one of the two existing workstations due to proprietary software 
restrictions.  However, both manufacturers can deliver raw data output to a third party software 
package in a database format.  The data output could be formatted into the required tables, charts or 
reports as desired.  This would be a custom application and but it would provide totalizing and 
reporting of all buildings in one workstation.   

 
 In the above scenario, only the reporting would be performed in the third party software.  

Instantaneous meter information, trends, etc. would still be accessible within each manufacturer’s 
workstation.  However, Carrier does not offer an Energy Management software package 
specifically for metering applications.  Carrier could create screens within the existing POS that 
would show real time metering information and trend data and output this data to third party 
software such as Microsoft Excel if desired.  Siemens however, can provide its Utility Cost 
Manager application for its existing POS that is specifically designed to provide information 
management for metering applications including meter hierarchy layout capabilities along with 
energy consumption, demand, allocation and cost reports.  Product Data for this software is 
included in the Appendix of this report.  The flexibility of the Siemens software makes it an 
attractive package for consideration by the College. However, as stated above, this system will only 
work with buildings with a Siemens DDC.   The only way to utilize the Siemens system would be 
to install a Siemens DDC panel in every building on Campus.  The sole purpose of this panel would 
be to meter equipment.   It would not be necessary for this system to interface with the existing 
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Carrier systems in anyway.   The cost of such a panel would be comparable to the required cost of 
upgrades in existing Carrier panels necessary to accommodate metering.  For the purposes of cost 
estimating, it is assumed that both Carrier and Siemens DDC systems would remain in their 
respective buildings, each manufacturer’s POS would be updated with appropriate graphics for 
metering and a third party software package would be provided for reporting.  

 
 For those buildings without DDC, either manufacturer would provide the minimal DDC controller 

and panel necessary to receive inputs from metering equipment within the building.  The panels 
would communicate to their respective POS in the Service Building via the existing Campus local 
area network (LAN).   In this manner, Academic Buildings such as the Childrens’ Center as well as 
all Dormitories could be provided with energy metering capability.  

 
 Both the Siemens and Carrier DDC controllers have the ability to communicate via open 

communication protocol such as BacNet or Lon Works with lighting systems provided by others.  It 
is recommended that independent lighting control systems with DDC interface capability be 
provided in future projects.  In this manner, the DDC acts as only an interface and the lighting 
control system responsibility rests in the hands of the lighting control system manufacturer.  

 
6) Electrical Power Metering 
  
 Buildings with existing Siemens and upgraded Carrier DDC systems will interface with current 

transformers (CT’s) installed at each electrical service.  Product data for two types of metering 
devices has been included in the Appendix of the report.  These CT’s will monitor Kilowatt Hour 
(KWH) and kilowatt demand usage at each building electrical service.  Electrical services 
containing existing digital power metering devices will not require the installation of CT’s because 
the meters already possess the capability to report building KWH and KW demand.   These too, will 
interface with either Siemens or Carrier building DDC systems.  

 
7) Phasing 
  
 The majority of the recommendations of this report will require minimal disruption to existing 

systems to install and can be coordinated with facility personnel without difficulty.  Only the 
work associated with installation of meters and sensors in the HTHW piping will require 
significant outages.  In many buildings, the meter would need to be installed upstream of the 
primary building isolation valves due to space constraints.  A shutdown of the Campus HTHW 
system would be required to install these devices.  In those buildings where the isolation valves 
are double-valved and suitably located, it would be possible to perform the installation with only 
disruption to the building HTHW system.  Presently, the Campus shuts down their HTHW 
system for the entire summer.  This would allow ample time to install metering devices in all 
buildings.  However, the College is considering reducing their Central Heating Plant summer 
shutdown to as little as two weeks in the near future.  This would require the work to be 
performed in a much tighter time frame.  Although possible, proper coordination would be 
critical. 



Project No. S4448 -31- May 18, 2009 

 
 
RECOMMENDED SCOPE OF WORK (BUILDING SPECIFIC): 
 
Haggerty Administration 
 
1) HTHW Metering  

a. Abate asbestos in areas affected by the installation of the metering devices. 
b. Provide a flow meter in the 2” HTHW supply serving the heat exchanger providing heat to 

Haggerty.  The existing 2” supply line has a reasonable straight length of pipe (approx. 30” 
or 15 pipe diameters) to accommodate a Vortex Shedding flow meter.  Provide a 1” Vortex 
shedding flow meter and the required reducer fittings and flanges or provide a 2” Accelebar 
meter.  Provide socket-welded thermowell fitting and temperature sensors in the supply and 
return mains.   

 

      
 
2) Domestic Hot Water Metering  

a. Provide one set of CT’s,Veris #H8035-0100-2 and clamp over circuit conductors in hot 
water heater control panel located in Penthouse.  Connect in-line-fuse leads to power lugs 
in control panel.  Provide ¾” conduit and wire from water heater to DDC panel. 

 
3) Building Controls Upgrades   

a. Provide upgraded Carrier control panels to provide metering capability throughout the 
building. 

b. Connect metering devices to the existing DDC system and provide associated programming 
to incorporate the metering in the main Energy Management System workstation. 

 
4) Building Electrical Metering  

a. Provide ¾”conduit and wire from existing electrical switchboard meter to DDC panel. 
 

Install meter in 2” HTHW supply 
pipe to building heat exchangers. 

4” HTHW mains to 
Student Union 
Building to remain. 
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Haggerty Administration (continued) 
 
5) Energy Conservations Measures – Data Center 

 
The Data Center is relatively small but could still benefit from energy efficiency upgrades.   The 
following recommendations would improve overall Data Center energy performance: 
 
a. Remove all non-essential or abandoned wiring, conduit or other utilities from the floor 

plenum.  Although the floor plenum is relatively clear as can be seen in the photo in the 
Appendix, anything that can be done to minimize obstructions would be beneficial to 
airflow and overall system efficiency.  This work can be performed by Campus personnel 
at minimal cost. 

b. Locate and seal all extraneous penetrations within the Data Center room to assist in 
temperature and humidity control.  This work can be performed by Campus personnel at 
minimal cost. 

c. Re-arrange the rack to a hot aisle/cold aisle configuration to optimize air flow and 
cooling equipment efficiency.  This would require significant coordination by the 
operator to phase relocation of operational equipment into a revised floor plan.  It would 
also include relocation of floor tiles with air supply grilles into cold aisle locations.  The 
quantity of these air supply tiles should be evaluated at that time to verify adequate 
airflow is delivered from the supply plenum.  This work is best performed by Campus 
personnel due to the extensive coordination required. 

d. Operate the AC Units with a set point and dead band range of 68 deg F to 77 deg F.  This 
is still within the recommended temperature range for Data Centers.  The higher 
temperature set point will result in energy savings due to greater refrigeration cycle 
thermodynamic efficiency.  The higher dead band will prevent “fighting” between AC 
Units, a significant source of inefficiency.  There is no additional cost required to 
implement this modification.   

e. Consider replacement of the computer room AC units with more efficient equipment.  
The equipment appears to be nearing the end of its recommended useful life.  Newer air-
cooled units utilize variable speed compressors and variable speed condenser fans 
providing a much greater efficiency than the existing units.  Also, water-cooled units are 
available that reject heat via exterior drycoolers.  The glycol heat rejection fluid can be 
routed through a cooling coil within the AC unit to provide “free cooling” when outdoors 
air temperature drop below 30 deg F +/-.  This is a standard option with water-cooled AC 
units and it is an appealing option for systems operating in the Northeast climate.  
Replacement of the two AC units would be approximately $70,000.   
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Student Union Building 
 
1) HTHW Metering  

a. Abate asbestos in areas affected by the installation of the metering devices. 
b. There is an ample straight length of pipe to accommodate the installation of any meter. 

Provide a 1-1/2” Vortex Shedding flow meter and the required reducer fittings and flanges 
or a 3” Accelebar meter in the 3” HTHW supply main in the building basement mechanical 
room.  Provide socket-welded thermowell fitting and temperature sensors in the supply and 
return mains.   

 

 
 
2) Domestic Hot Water Metering  

a. As domestic hot water is provided by both a HTHW converter and a gas-fired boiler, it is 
necessary to provide meters in both services to monitor energy use at all times.  Abate 
asbestos containing insulation at the HTHW converter and provide a HTHW meter in the 
HTHW service to this heater.  Due to space constraints it is assumed that a Accelebar 
meter would be provided.  Provide a gas flow meter gas piping serving the summer 
boiler.  

 
3) Building Controls Upgrades  

a. Provide upgraded Carrier control panels to provide metering capability throughout the 
building. 

b. Connect metering devices to the existing DDC system and provide associated programming 
to incorporate the metering in the main Energy Management System workstation. 

 
4) Gas Metering  
 a. Provide a gas flow meter in the gas main entering the building serving the kitchen food  
  service equipment.  
 
5) Building Electrical Metering  
 a. Provide ¾”conduit and wire from existing electrical switchboard meter to DDC panel. 
 
  
 
 
 
 
 

Install meters in 4” HTHW supply 
pipe in basement mechanical room.



Project No. S4448 -34- May 18, 2009 

 
College Theatre, Dorsky Museum, Smiley Art 
 
1) HTHW Metering  

a. Abate asbestos in areas affected by the installation of the metering devices. 
b. It is not possible to accommodate a single flow meter in the HTHW service for the 

building due to space constraints unless the Veris Accelebar meter is provided.  An 
alternative to the Accelebar meter would be installation of meters in the supply piping to 
the steam generator and the heating water heat exchanger.  The most cost effective 
method would be to provide the single 4” Accelebar meter in the 4” HTHW supply main.  
Provide a Provide socket-welded thermowell fitting and temperature sensors in the 
supply and return mains.   

 
 
 
 
 

 
 
2) Domestic Hot Water Metering  

a.  Provide one set of CT’s,Veris #H8035-0100-2 and clamp over circuit conductors in 
electric hot water heater control panel located in basement. Connect in-line-fuse leads to 
power lugs in control panel. Provide ¾” conduit and wire from water heater to DDC 
panel. 

 
3) Building Controls Upgrades   

a. Provide upgraded Carrier control panels to provide metering capability throughout the 
building. 

b. Connect metering devices to the existing DDC system and provide associated programming 
to incorporate the metering in the main Energy Management System workstation. 

 
4) Gas Metering  

a. Provide a gas meter in the 1-1/2” gas main serving the backup steam generator. 
 
5) Building Electrical Metering   
 a. Provide ¾”conduit and wire from existing electrical switchboard meter to DDC panel. 
 

Install single meter in 4” 
HTHW supply pipe. 

Alternate meter location in 
3” HTHW to heat exchanger.

Alternate meter location in 
3” HTHW to steam 
generator. 
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Fine Arts 
 
1) HTHW Metering 

a. There is a straight length of pipe to accommodate the installation of any meter. Provide a 
3” Vortex Shedding flow meter and the required reducer fittings and flanges or a 6” 
Accelebar meter in the 6” HTHW supply main in the building basement mechanical 
room.  Provide socket-welded thermowell fitting and temperature sensors in the supply 
and return mains.    

 

 
 
2) Domestic Hot Water Metering  

a. There is a straight length of pipe to accommodate the installation of any meter.  Provide a 
Vortex Shedding flow meter and the required reducer fittings and flanges or an Accelebar 
meter in the HTHW piping serving the water heater.  Provide socket-welded thermowell 
fitting and temperature sensors in the supply and return piping.    

 
3) Building Controls Upgrades  

a. Connect metering devices to the existing DDC system and provide associated programming 
to incorporate the metering in the main Energy Management System workstation. 

 
4) Building Electrical Metering 
 a. Provide ¾”conduit and wire from existing electrical switchboard meter to DDC panel. 

Provide meter in 6” HTHW 
main. 
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Parker Theatre 
 
1) HTHW Metering  

a. Abate asbestos in areas affected by the installation of the metering devices. 
b. There is not and adequate straight length of pipe to accommodate the installation of a 

Vortex Shedding flow meter.  Provide required piping modifications necessary to provide 
a minimum of 4 ft of  straight run and provide a 1” Vortex Shedding flow meter and the 
required reducer fittings and flanges.  Alternatively, provide a 3” Accelebar meter in the 
3” HTHW supply main in the building basement mechanical room.  Provide socket-
welded thermowell fitting and temperature sensors in the supply and return mains.   

 
 
 

 
 
2) Domestic Hot Water Metering 

a. Provide one set of CT’s,Veris #H8035-0100-2 and clamp over circuit conductors in 
electric hot water heater control panel located in basement. Connect in-line-fuse leads to 
power lugs in control panel. Provide ¾” conduit and wire from water heater to DDC 
panel. 

 
3) Building Controls Upgrades  

a. Provide upgraded Carrier control panels to provide metering capability throughout the 
building. 

b. Connect metering devices to the existing DDC system and provide associated programming 
to incorporate the metering in the main Energy Management System workstation. 

 
4) Building Electrical Metering 
 a. Provide ¾”conduit and wire from existing electrical switchboard meter to DDC panel. 
 

Provide meter in 3” HTHW 
main. 
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Sojourner Truth Library  
 
1) HTHW Metering  

a. Abate asbestos in areas affected by the installation of the metering devices. 
b. There is a straight length of pipe approximately 12 feet long of adequate length to 

accommodate the installation of any meter. Provide a 1-1/2” Vortex Shedding flow meter 
and the required reducer fittings and flanges or a 4” Accelebar meter in the 4” HTHW 
supply main in the building basement mechanical room.  Provide socket-welded 
thermowell fitting and temperature sensors in the supply and return mains.   

 

 
 
 
 
 
 
 
2) Domestic Hot Water Metering  

a. The size of this water heater is very small and monitoring may not be cost effective.  If 
desired, the following work would be required:  Provide one set of CT’s,Veris #H8035-
0100-2 and clamp over circuit conductors in electric hot water heater control panel 
located in basement. Connect in-line-fuse leads to power lugs in control panel. Provide 
¾” conduit and wire from water heater to DDC panel. 

 
3) Building Controls Upgrades   

a. Provide upgraded Carrier control panels to provide metering capability throughout the 
building. 

b. Connect metering devices to the existing DDC system and provide associated programming 
to incorporate the metering in the main Energy Management System workstation. 

 
4) Building Electrical Metering 
 a. Provide ¾”conduit and wire from existing electrical switchboard meter to DDC panel.

Provide meter in 4” HTHW 
main in 12 ft straight run 
(downstream of piping shown). 
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Lecture Center 
 
1) HTHW Metering  

a. Abate asbestos in areas affected by the installation of the metering devices. 
b. There is an ample straight length of pipe to accommodate the installation of any meter. 

Provide a 2” Vortex Shedding flow meter and the required reducer fittings and flanges or 
a 5” Accelebar meter in the 5” HTHW supply main in the building basement mechanical 
room.  Provide socket-welded thermowell fitting and temperature sensors in the supply 
and return mains.   

 

 
 
 
 
 
 
2) Domestic Hot Water Metering 

a. Provide one set of CT’s,Veris #H8035-0100-2 and clamp over circuit conductors in 
electric hot water heater control panel located in basement. Connect in-line-fuse leads to 
power lugs in control panel. Provide ¾” conduit and wire from water heater to DDC 
panel. 

 
3) Building Controls Upgrades   

a. Provide upgraded Carrier control panels to provide metering capability throughout the 
building. 

b. Connect metering devices to the existing DDC system and provide associated programming 
to incorporate the metering in the main Energy Management System workstation. 

 
4) Building Electrical Metering  

a. Provide ¾”conduit and wire from existing electrical switchboard meter to DDC panel. 
 
5) Energy Conservations Measures  

a. Consider providing a HTHW converter for domestic hot water needs in the mechanical 
room.  The electric hot water heater would be maintained for use during the Campus 
HTHW system summer shutdown period.  

 

Provide meter in 5” HTHW 
main. 
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Coykendall Science  
 
1) HTHW Metering  

a. There is an ample straight length of pipe to accommodate the installation of any meter. 
Provide a 3” Vortex Shedding flow meter and the required reducer fittings and flanges or 
a 5” Accelebar meter in the 5” HTHW supply main in the building basement mechanical 
room.  Provide socket-welded thermowell fitting and temperature sensors in the supply 
and return mains.   

 

 
 
2) Domestic Hot Water Metering  

a. Provide a flow meter in the secondary hot water piping serving the hot water heater. 
 
3) Building Controls Upgrades   

a. Connect metering devices to the existing DDC system and provide associated programming 
to incorporate the metering in the main Energy Management System workstation. 

 
4) Building Electrical Metering 

a. Provide ¾”conduit and wire from existing electrical switchboard meter to DDC panel. 
 
5) Energy Conservations Measures 

a. This building primarily consists of teaching laboratories.  As such, a significant amount 
of airflow is required to meet code requirements for air quality.  Airflow is maintained in 
spaces with a mixture of variable and constant volume boxes connected to the supply and 
exhaust ductwork.   It may be possible to replace or retrofit constant volume boxes within 
lab spaces with variable air volume boxes.  This would require the exhaust-side 
equipment such as fume hoods to be modified for variable airflow.  In addition, it may be 
possible to reduce airflow rates throughout the labs during unoccupied times if this has 
not already been done.  Heat recovery of exhaust air may be considered but would require 
substantial modifications to the penthouse mechanical room to accommodate heat 
recovery equipment.   The complexity of the building systems would make any 
significant modification very costly.  The few recommendations included above could 
potentially cost in excess of $500,000.   If the Campus desires to further examine 
improvements to energy efficiency in this building, it is recommended that an in depth 
analysis of the building air flows and mechanical systems be performed and a detailed 
scope of work be created.  Such an analysis is beyond the scope of this study. 

Provide meter in 5” HTHW 
main. 
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Wooster Science 
 
1) HTHW Metering  

a. Abate asbestos in areas affected by the installation of the metering devices. 
b. There is an ample straight length of pipe to accommodate the installation of any meter. 

Provide a 1-1/2” Vortex Shedding flow meter and the required reducer fittings and 
flanges or a 3” Accelebar meter in the 3” HTHW supply main in the building basement 
mechanical room.  Provide socket-welded thermowell fitting and temperature sensors in 
the supply and return mains.   

 

 
 
2) Domestic Hot Water Metering  

a. Provide one set of CT’s,Veris #H8035-0100-2 and clamp over circuit conductors in 
electric hot water heater control panel located in basement. Connect in-line-fuse leads to 
power lugs in control panel. Provide ¾” conduit and wire from water heater to DDC 
panel. 

 b. Abate asbestos containing insulation at the HTHW converter and provide a HTHW meter 
in the HTHW service to this heater.  Due to space constraints it is assumed that a 
Accelebar meter would be provided.  Provide socket-welded thermowell fitting and 
temperature sensors in the supply and return piping.    

 
3) Building Controls Upgrades   

a. Provide upgraded Carrier control panels to provide metering capability throughout the 
building. 

b. Connect metering devices to the existing DDC system and provide associated programming 
to incorporate the metering in the main Energy Management System workstation. 

 
4) Building Electrical Metering  

a. Provide one set of CT’s,Veris #H8035-1600-4 and clamp over circuit conductors in 
electric switchboard located in basement. Connect in-line-fuse leads to nearest power 
lugs in switchboard. Provide ¾” conduit and wire from switchboard CT’s to DDC panel. 

 
5) A major renovation of the entire Wooster Science Building is planned for the near future. The 

project is presently in the consultant selection stage.  It may be prudent to incorporate metering 
upgrades in the future renovation rather than as part of an independent metering project. 

Provide meter in 3” HTHW 
main (downstream of piping 
shown at ceiling level). 
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 Resnick Engineering Hall 
 
1) HTHW Metering  

a. There is an ample straight length of pipe to accommodate the installation of any meter. 
Provide a 1” Vortex Shedding flow meter and the required reducer fittings and flanges or 
a 2” Accelebar meter in the 2” HTHW supply main in the building basement mechanical 
room.  Provide socket-welded thermowell fitting and temperature sensors in the supply 
and return mains.   

 

 
 
2) Domestic Hot Water Metering  

a. Provide a 1” flow meter in the gas line serving gas-fired water heater.  
 
3) Building Controls Upgrades   

a. Connect metering devices to the existing DDC system and provide associated programming 
to incorporate the metering in the main Energy Management System workstation. 

 
4) Building Electrical Metering  

a. Provide one set of CT’s,Siemens #538-982 and clamp over circuit conductors in electric 
switchboard located in basement. Connect in-line-fuse leads to nearest power lugs in 
switchboard. Provide ¾” conduit and wire from switchboard CT’s to DDC panel. 

Provide meter in 2” 
HTHW main.  
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Faculty Office Building 

 
1) Heating and cooling   

a. Provide a gas flow meter in the main gas service to the building. 
 

2) Domestic Water 
a.   The minimal size of the water heater (10 gallons) makes flow measurement undesirable 

and it is not recommended.  
 
3)  Building Controls  

a. Provide a new DDC system in this building to meet the minimum requirements for 
metering.  Locate the new DDC panel in the mechanical room. 

b. Connect metering devices to the existing DDC system and provide associated programming 
to incorporate the metering in the main Energy Management System workstation. 

 
4) Building Electrical Metering 

a. Provide one set of CT’s,Veris #H8035-0300-2 and clamp over circuit conductors in 
electric service panel. Connect in-line-fuse leads to power lugs in panel. Provide ¾” 
conduit and wire from electrical panel CT’s to DDC panel. Typical of 2 buildings. 
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Vandenburg Learning Center 
 
1) HTHW Metering  

a. There is an ample straight length of pipe to accommodate the installation of any meter. 
Provide a 1-1/2” Vortex Shedding flow meter and the required reducer fittings and 
flanges or a 4” Accelebar meter in the 4” HTHW supply main in the building basement 
mechanical tunnel.  Provide socket-welded thermowell fitting and temperature sensors in 
the supply and return mains.   

 
 

 
 
2) Domestic Hot Water Metering  

a. Provide one set of CT’s,Siemens #538-985and clamp over circuit conductors in electric 
hot water heater control panel located in basement mechanical room. Connect in-line-fuse 
leads to power lugs in control panel. Provide ¾” conduit and wire from water heater to 
DDC panel. 

 
3) Building Controls Upgrades   

a. Connect metering devices to the existing DDC system and provide associated programming 
to incorporate the metering in the main Energy Management System workstation. 

 
4) Building Electrical Metering 
 a. Provide ¾”conduit and wire from existing electrical switchboard meter to DDC panel. 
 
5) Energy Conservations Measures  

a. Consider providing a HTHW converter for domestic hot water needs in the mechanical 
room.  The electric hot water heater would be maintained for use during the Campus 
HTHW system summer shutdown period. 

 
 
 

Provide meter in 4” 
HTHW main.  
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Old Main 
 
1) Building Controls Upgrades 

a. As this building will be provide with monitoring capabilities as part of the present 
renovations project, the only requirement is to integrate those systems with the central 
energy monitoring system.  

 
Jacobson Faculty Tower 
 
1) HTHW Metering  

a. Abate asbestos in areas affected by the installation of the metering devices. 
b. There is a sufficient straight length of pipe to accommodate the installation of any meter. 

Provide a 2” Vortex Shedding flow meter and the required reducer fittings and flanges or 
a 5” Accelebar meter in the 5” HTHW supply main in the building basement mechanical 
room.  Provide socket-welded thermowell fitting and temperature sensors in the supply 
and return mains.   

 

 
 
 
2) Domestic Hot Water Metering  

a. Provide one set of CT’s,Veris #H8035-0100-2 and clamp over circuit conductors in 
electric hot water heater control panel located in basement. Connect in-line-fuse leads to 
power lugs in control panel. Provide ¾” conduit and wire from water heater to DDC 
panel. 

 
3) Building Controls Upgrades  

a. Connect metering devices to the existing DDC system and provide associated programming 
to incorporate the metering in the main Energy Management System workstation. 

 
4) Building Electrical Metering 

a. Provide ¾”conduit and wire from existing electrical switchboard meter to DDC panel. 
 
5) Energy Conservations Measures  

a. Consider providing a HTHW converter for domestic hot water needs in the mechanical 
room.  The electric hot water heater would be maintained for use during the Campus 
HTHW system summer shutdown period. 

 
 

Provide meter in 5” HTHW 
main within straight run of 
approx 6’-6”. 
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Humanities 
 
1) Heating   

a. Abate asbestos insulation associated with the installation of meters in the hot water piping 
systems. 

b. Provide water flow meters in the heating water piping systems serving this building. 
 
2) Building Controls Upgrades   

a. Connect metering devices to the existing DDC system and provide associated programming 
to incorporate the metering in the main Energy Management System workstation. 

 
3) Building Electrical Metering 

a. Building is Fed from Jacobson Faculty Tower which has a digital meter mounted in its’   
switchboard. Provide ¾”conduit and wire from existing electrical switchboard meter in  
Jacobson to DDC panel in Jacobson. 
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Old Library 
 
1) HTHW Metering  

a. Abate asbestos in areas affected by the installation of the metering devices  
b. There is a sufficient straight length of pipe to accommodate the installation of any meter. 

Provide a 1” Vortex Shedding flow meter and the required reducer fittings and flanges or 
a 3” Accelebar meter in the 3” HTHW supply main in the building basement mechanical 
room.  Provide socket-welded thermowell fitting and temperature sensors in the supply 
and return mains.   

 

 
 
 
 
 
 
 
2) Domestic Hot Water Metering  

a. Provide one set of CT’s,Veris #H8035-0100-2 and clamp over circuit conductors in 
electric hot water heater control panel located in basement.  Connect in-line-fuse leads to 
power lugs in control panel.  Provide ¾” conduit and wire from water heater to DDC 
panel. 

 
3) Building Controls Upgrades   

a. Provide upgraded Carrier control panels to provide metering capability throughout the 
building. 

b. Connect metering devices to the existing DDC system and provide associated programming 
to incorporate the metering in the main Energy Management System workstation. 

 
4) Building Electrical Metering 

a. Provide one set of CT’s,Veris #H8035-0400-3 and clamp over circuit conductors in 
electric service panel.  Connect in-line-fuse leads to power lugs in panel.  Provide ¾” 
conduit and wire from electrical panel CT’s to DDC panel. 

 
5) Energy Conservations Measures  

a. Consider providing a HTHW converter for domestic hot water needs in the mechanical 
room.  The electric hot water heater would be maintained for use during the Campus 
HTHW system summer shutdown period.

Provide meter in 3” HTHW 
main within straight run of 
approx 6’-6”. 
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College Hall 
 
1) HTHW Metering  

a. Abate asbestos in areas affected by the installation of the metering devices.  
b. There is a sufficient straight length of pipe to accommodate the installation of any meter. 

Provide a 1-1/2” Vortex Shedding flow meter and the required reducer fittings and 
flanges or a 3” Accelebar meter in the 3” HTHW supply main in the building basement 
mechanical room.  Provide socket-welded thermowell fitting and temperature sensors in 
the supply and return mains.   

 

 
 
2) Domestic Hot Water Metering  

a. As domestic hot water is provided by both a HTHW converter, a gas-fired boiler, and an 
electric heater it is necessary to provide meters in all services to monitor energy use at all 
times.  Abate asbestos containing insulation at the HTHW converter and provide a flow 
meter in the HTHW service to this heater.  Due to space constraints it is assumed that a 
Accelebar meter would be provided.  Provide a gas flow meter in the gas piping serving 
the gas-fired heater. 

b. Provide one set of CT’s,Veris #H8035-0100-2 and clamp over circuit conductors in 
electric hot water heater control panel located in basement. Connect in-line-fuse leads to 
power lugs in control panel. Provide ¾” conduit and wire from water heater to DDC 
panel. 

 
3) Building Controls Upgrades   

a. Provide a new DDC system in this building to meet the minimum requirements for 
metering.  Locate the new DDC panel in the basement mechanical room.  

b. Connect metering devices to the existing DDC system and provide associated programming 
to incorporate the metering in the main Energy Management System workstation. 

 
4) Building Electrical Metering 

a. Provide ¾”conduit and wire from existing electrical switchboard meter to DDC panel. 

Provide meter in 3” HTHW 
main. 
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Hasbrouck Dining Hall 
 
1) HTHW Metering  

a. Abate asbestos in areas affected by the installation of the metering devices. 
b. There is a sufficient straight length of pipe to accommodate the installation of any meter. 

Provide a 1-1/2” Vortex Shedding flow meter and the required reducer fittings and 
flanges or a 3” Accelebar meter in the 3” HTHW supply main in the building basement 
mechanical room.  Provide socket-welded thermowell fitting and temperature sensors in 
the supply and return mains.   

 

 
 
2) Domestic Hot Water Metering  

a. Abate asbestos containing insulation at the HTHW converter and provide a flow meter in 
the HTHW service to this heater.   

 
3) Building Controls Upgrades   

a. Connect metering devices to the existing DDC system and provide associated programming 
to incorporate the metering in the main Energy Management System workstation.  

 
4) Gas Metering  

a. Provide a gas flow meter in the gas main serving the kitchen food service equipment and 
the 2” gas line serving the back-up boiler. 

 
5) Building Electrical Metering 

a. Provide one set of CT’s,Veris #H8035-1600-4 and clamp over circuit conductors in 
208/120V electric switchboard located in basement.  

b. Provide 1 additional set of CT’s Veris #H8035-0800-3 and clamp over circuit conductors 
in 480/277V electric switchboard located in basement.  
Connect in-line-fuse leads to nearest power lugs in switchboards. Provide ¾” conduit and 
wire from switchboard CT’s to DDC panel.

Provide meter in 3” HTHW 
main. 
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Service Building  
 
1) HTHW Metering  

a. Abate asbestos in areas affected by the installation of the metering devices.  
b. There is a sufficient straight length of pipe to accommodate the installation of any meter. 

Provide a 1” Vortex Shedding flow meter and the required reducer fittings and flanges or 
a 3” Accelebar meter in the 3” HTHW supply main in the building main mechanical 
room.  Provide socket-welded thermowell fitting and temperature sensors in the supply 
and return mains.   

 

 
 
 
2) Domestic Hot Water Metering  

a. As domestic hot water is provided by both a HTHW converter and an electric heater it is 
necessary to provide meters in both services to monitor energy use at all times.  Abate 
asbestos containing insulation at the HTHW converter and provide a flow meter in the 
HTHW service to this heater.   

b. Provide one set of CT’s,Siemens #538-985 and clamp over circuit conductors in electric 
hot water heater control panel located in basement. Connect in-line-fuse leads to power 
lugs in control panel. Provide ¾” conduit and wire from water heater to DDC panel. 

 
3) Building Controls Upgrades   

a. Connect metering devices to the existing DDC system and provide associated programming 
to incorporate the metering in the main Energy Management System workstation. 

 
4) Building Electrical Metering 

a. Provide one set of CT’s,Siemens #538-980 and clamp over circuit conductors in electric 
service panel located on first floor. Connect in-line-fuse leads to nearest power lugs in 
panel. Provide ¾” conduit and wire from panel CT’s to DDC panel.

Provide meter in 3” HTHW 
main. 
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Surge Building 
 
1) Heating   

a. Provide a gas flow meter in the ¾ inch gas line serving the gas-fired furnaces.  
 

2) Building Controls Upgrades   
a. Provide a new DDC system in this building to meet the minimum requirements for 

metering.  Locate the new DDC panel in the mechanical room.  
b. Connect metering devices to the existing DDC system and provide associated programming 

to incorporate the metering in the main Energy Management System workstation. 
 
3) Building Electrical Metering 

a. Provide one set of CT’s,Veris #H8035-0300-2 and clamp over circuit conductors in 
electric service panel located on first floor. Connect in-line-fuse leads to nearest power 
lugs in panel. Provide ¾” conduit and wire from panel CT’s to DDC panel. 

 
School of Business Building 
 
1) Heating   

a. Provide a gas flow meter in the main gas service to the building. 
 

2) Domestic Water 
a.   The minimal size of the water heater (9,000 watts) makes individual metering undesirable 

and it is not recommended.  
 
3)  Building Controls  

a. Provide a new DDC system in this building to meet the minimum requirements for 
metering.  Locate the new DDC panel in the mechanical room. 

b.  Connect metering devices to the existing DDC system and provide associated programming 
to incorporate the metering in the main Energy Management System workstation. 

 
4) Building Electrical Metering 

a. Provide one set of CT’s,Veris #H8035-0800-3 and clamp over circuit conductors in 
electric service panel located on first floor. Connect in-line-fuse leads to nearest power 
lugs in panel. Provide ¾” conduit and wire from panel CT’s to DDC panel. 

 
Student Health and Counseling Center 
 
1) Heating   

a. Provide a flow meter and temperature sensors in the heating water piping for the boiler 
 
2) Domestic Water 

a.   The minimal size of the water heater (2,500 watts) makes individual metering undesirable 
and it is not recommended. 

 
3) Building Electrical Metering 
 a. Provide ¾”conduit and wire from existing electrical meter to DDC panel. 
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Charles Cook Children Center 
 
1) Heating   

a. Provide a gas flow meter in the main 2 inch gas service to the building. 
 

2) Domestic Water 
a. The minimal size of the water heater (75 MBH) makes individual metering undesirable 

and it is not recommended  
 
3) Building Electrical Metering 

a. Provide one set of CT’s,Veris #H8035-0400-3 and clamp over circuit conductors in 
electric service panel located on first floor. Connect in-line-fuse leads to nearest power 
lugs in panel. Provide ¾” conduit and wire from panel CT’s to DDC panel.
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Elting Gym and Athletics Center 
 
1) HTHW Metering  

a. Abate asbestos in areas affected by the installation of the metering devices. 
b. There is a sufficient straight length of pipe to accommodate the installation of any meter 

in Elting Gym. Provide a 1-1/2” Vortex Shedding flow meter and the required reducer 
fittings and flanges or a 4” Accelebar meter in the 4” HTHW supply main in the building 
basement mechanical room.  Provide socket-welded thermowell fitting and temperature 
sensors in the supply and return mains.   

 

 
 
 
2) Domestic Hot Water Metering 

a. As domestic hot water is provided by both a HTHW converter and a gas-fired boiler, it is 
necessary to provide meters in both services to monitor energy use at all times.  Provide a 
flow meter in the HTHW piping serving the water heater.  Provide a gas flow meter in the 
2-inch gas piping serving the summer boiler.  It is also recommended that the isolation 
ball valves in the HTHW piping serving the water heater be replaced at this time.  

 
3) Building Controls Upgrades   
 a. Connect metering devices to the existing DDC system and provide associated programming 

to incorporate the metering in the main Energy Management System workstation. 
 
4) Building Electrical Metering – Typical for Elting Gym and Athletic Center 
 a. Provide ¾”conduit and wire from existing electrical switchboard meter to DDC panel. 

Provide meter in 4” HTHW 
main. 
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Terrace Restaurant 
 
1) Heating   

a. Provide a gas flow meter in the 1-1/4 inch gas main for the building.  Provide the necessary 
piping modifications to provide sufficient straight length of pipe to accommodate a flow 
meter.   

 
2) Building Electrical Metering 
 a. Provide one set of CT’s,Veris #H8035-0800-3 and clamp over circuit conductors in 

electric service panel located on first floor. Connect in-line-fuse leads to nearest power 
lugs in panel. Provide ¾” conduit and wire from panel CT’s to DDC panel.   

 
PHASING: 
 
1) Ideally, all work requiring shutdown of the HTHW system within a building would be completed 

during the Campus summer heating plant shutdown.  However, the Campus has expressed interest 
in reducing this shutdown in the future to as little as ten days.  As many of the buildings do have 
relatively newer, double sets of isolation valves at the building entrance, it would be possible to 
accommodate the work outside of the heating plant shutdown as long as building heat is not 
required.   Most buildings already have back-up alternative sources of domestic hot water (ie. 
electric or gas heaters) that would facilitate this work. 

 
2) Metering of most other utilities could be done with minor disruptions to existing services and could 

be easily coordinated with the facility.   
 
KEY ISSUES AND ISSUES TO BE RESOLVED: 
 
1) Estimates for asbestos abatement in this report are based on the suspected presence of asbestos 

containing materials.  All areas affected by the recommendations of this report must be tested for 
hazardous materials as part of the design phase.  

 
2) Based on the recommendations of this report, the College may choose from three options for the 

configuration of the primary operator’s workstation: 
a. Retain reporting functions in two separate primary operator’s workstations maintained by 

Carrier and Siemens. 
b. Provide a third party software package to receive raw output data from both primary operator’s 

workstations and output the data in customized tables, reports, etc. 
c. Provide a minimal Siemens DDC interface in every building to allow the use of the Siemens 

Utility Cost Manager Software.   
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ESTIMATE: 
 
The attached Project Estimate dated May 18, 2009, indicates an estimated bid amount of $1,183,000.  
Please note the “Valid Until” date indicated on the Project Estimate.  Beyond that date, the estimate will 
be subject to escalation and the possibility of further deterioration of existing conditions.  The costs for 
each type of metering for each building are tabulated below.  General conditions as well as design and 
bidding contingencies have been included in the tabulated values. 

 
 
APPENDIX: 
1) Orientation Meeting Minutes of March 2, 2009 
2) Campus Site Plan 
3) HTHW Metering Options List 
4) Veris Accelebar HTHW Meter Product Data Sheets 
5) ABB Vortex Shedding and Swirl HTHW Meter Product Data Sheets 
6) RTD Product Data Sheets 
7) Gas Flow Meter Product Data Sheets 
8) Siemens Energy Management Software Data Sheets 
9) Carrier DDC Control Panel Product Data Sheet 
10) Electrical Power Metering Device Product Data Sheets 
11) Haggery Data Center Photos 
12) OGS Cost Estimate Form BDC-178 

 
*****  

Building Name
HTHW 

Metering
Domestic Hot 

Water Metering
Controls 
Upgrades Gas Metering

Electrical 
Metering

Energy 
Conservation 

Measures Total

Haggerty $18,800 $2,119 $9,953 --- $1,911 --- $32,783
Student Union Building $18,135 $21,121 $9,953 $6,045 $2,015 --- $57,270
College Theatre/Dorsky Museum/Smiley Art $17,385 $2,551 $9,953 $9,793 $1,479 $43,118 $84,280
Fine Arts $17,446 $12,792 $6,890 --- $5,633 --- $42,762
Parker Theatre $17,385 $2,830 $9,953 --- $1,911 --- $32,078
Sojourner Truth Library $18,151 --- $6,890 --- $2,579 --- $27,620
Lecture Center $21,121 $2,263 $9,953 --- --- $43,118 $76,455
Coykendall $15,379 $12,792 $6,890 --- $2,631 --- $37,692
Wooster Science $18,595 $19,602 $9,953 --- $3,843 --- $51,993
Resnick Engineering $14,001 $5,561 $6,890 --- $3,494 --- $29,947
Faculty Office Building --- --- $6,890 --- $1,569 --- $8,460
Vandenburg Hall $14,041 $3,952 $6,890 --- $2,661 $43,118 $70,663
Old Main --- --- --- --- --- --- ---
Jacobson Faculty Tower $19,973 $2,983 $6,890 --- $1,911 $43,118 $74,875
Humanities $14,476 --- $6,890 --- $2,222 --- $23,588
Old Library $17,869 $2,551 $9,953 --- $2,745 $43,118 $76,236
College Hall $18,135 $23,672 $9,953 --- $1,309 --- $53,069
Hasbrouck Dining Hall $18,135 $15,560 $9,953 $11,606 $5,699 --- $60,954
Service Building $18,135 $17,823 $6,890 --- $6,099 --- $48,948
Surge Building --- --- $9,953 $5,561 $2,145 --- $17,659
School of Business --- --- $9,953 $5,561 $2,353 --- $17,867
Student Health Center $13,542 --- $6,890 --- $1,911 --- $22,343
Childrens Center --- --- $9,953 $5,561 $2,458 --- $17,972
Elting Gym and Athletic Center $18,135 $21,121 $6,890 --- $3,586 --- $49,733
Terrace --- --- $9,953 $6,045 $2,465 --- $18,463
Dormitories (9 total) --- --- $103,355 --- --- --- $103,355
Primary Operator's Terminal --- --- $45,936 --- --- --- $45,936

Totals $328,841 $169,293 $354,470 $50,174 $64,630 $215,591 $1,183,000







































































































 
 
 

 
 

Data Center Computer Racks and Floor Distribution Grilles 
 
 
 
 
 

 
 

Supply Plenum Below Computer Room Floor 



 
 

Liebert Downflow Computer Room AC Unit (Typical of 2) 
 
 

 
 

Exterior Computer Room AC Unit Condensing Units 




















