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SYSTEM-10 BTU METER SPECIFI b
CALIBRATION
Flow meters and temperature sensors are individually
0 calibrated followed by a complete system calibration.
- Tield commissioning is also available,
ACCURACY
Differential temperature accuracy =0.15° F over
calibrated range
Computing nonlinearity within =0.05%
PROGRAMMING
Factory programmed for specific application
Field programmable via front panel interface
MEMORY
MNon-volatile EEPROM memaory retains all progeam
parameters and totalized values in the event of
power lass,
DISPLAY
Alphanumeric LCD displays total energy, total How,
energy rate, flow rate, supply temperature and return
temperatures.
Alpha: 16 character, 0.2 high: Numeric: 6 digit, 0.4" high
OUTPUT SIGNALS
BACnet MS/TP Points Lisl

Optional Analog Outputis]: 4-20 maA, 0-10 V or 0-5 V
One or four analog output(s) available for flow rate,
energy rate, supply/return temps, or delta-T.

LIQUID FLOW SIGNAL INPUT
0-15 V pulse output fram any ONICON flow mater
TEMPEEATURE SENSORS

Salid state sensors are custom calibrated using N.LS.T.
traceable temperature standards.

Current based signal (mA] is unaffected by wire length.

TEMPERATURE RANGE

Liquid temperature range:

Optional liquid temperature ranga:

Ambient temperature range:

MECHANICAL

Electronics Enclosure:

Standard: Steel NEMA 13, wall mount, °x10"xd"”
Optional: NEMA 4 (Not UL listed)
Approximate weight: 12 Ihs

Temperalure Thermowells:

Standard: 1/27 NPT brass thermowells (length

32° F to 200° F
122° F to 302° F
=205 F to 1405 F

varies with pipe size] with junction hax

Mama BACnst Units
Onject Typs Note: 6" pipes and larger require S5 thermowall
Total Enargy Analng Ve Bty WAL of on-hrs option.
Pre—— Arsiog input Biufy. KWor tons Optional:  » 1/2” NPT stainlass steel tharmowells
Toual Flow Analog Ve P ——— . Dul?uor junction box with thermal
- insulation
SN:’: — :-w = w:“ m i * Hot tap thermowells with isolation
e b — - valves are available in plated brass or
. Aoy e sl stainless steel,
et naiog input Foc ELECTRICAL
L Enegy Towl Ause Erary Vol Mot appiicatie Input Power*:

P Total Remim Brary vaue Pict appbcatie Standard: 24 VAC, 50/60 Hz, 500 mA

anidiary Input Total g Ve Puiss &ooumdmer Optional: 120 VAC, 50/60 Hz, 200 mA
230 VAC, 50 Hz, 150 mA
Aaiiary Input Fieset Binary Valua Not A atia . y
— *Based on Btu meters configured for nebwork

Baud Rate: 76,800, 38,400, 19,200 or 9,600 bps connection without the optional analog outputs
Optional Interval Data Logging: Internal Supply:

This aption pravides up to 24 hours of rate and total Provides 24 VDC at 200 mA to electronics and flow meter

data logging in 15 minute intervals, Data includes date/ Wiring:

time stamp, measured value & scaling factars when
appropriate.

Isolated solid state dry contact for energy total:
Contact rating: 100 maA, 50 V
Contact duration: 0.5, 1, 2, or 6 sec

Temperatura signals: Use 18-22 ga twisted shiclded pair.
Flow signals: Use 18 - 22 ga - see flow meter specification
sheet for number of conductors.

Mote: Specifications are subject 1o change without notice.

TYPICAL SYSTEM-10-BAC-MS/TP
INSTALLATION

Ingerlicn turbine Sow mater shawn.
Arvy ONICOM Bow meter may be
ugd with the System-10 BTU Meter.
Consull with OMNICOMN far additional
flonw meter types.
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Appendix 3: Thermowell Model A-500 Specification Sheet from Union College Facilities

Thermowell

1k

-

r
™
L

The A-500 Thermowell is machined from a single piece of
brass or stainless steel to provide a rugged and leak proof
well for MAMAC temperature sensors, Each A-500
Thermowell is precisely machined 1o (1,235" bore 1o provide
a tight fit for our standard 1/4" Q.1 probe. This feature also
significantly enhances the thermal transfer from the media
o the temperature sensor.,

The external and internal threads are machined to meet
published specifications exactly, and each well is individually
inspected to insure thread integrity, Hexagon wrench flats
are provided to assist in installing the well in the pipe. Other
thermowells that incorporate dissimilar metals like brass and
copper which are welded/soldered together are susceptible
tor leaks caused by thermal shock. In HVAC applications, the
temperature of the media may change rapidly and due to
different coefficient of thermal expansion, a welded/soldered
thermowell may leak. The A-500 Thermowell has a single
piece construction and, as a result, is immune 1o leaks which
may be caused by thermal shock or weak welds,

The MAMAC A-500 Thermowell is available in 4", 67, 8"
and 127 lengths to handle pipe diameters from 4" to 24",
The Thermowell has an industry standard 3/4" NPT external
with a 1/2" NPT internal thread or a 1/2° NPT external with
a 1/4™ NPT internal thread.

With more than four length options, brass and stainless steel

‘\

Model A-500

4", 6", 8" and 12" lengths

+ Brass or stainless steel material

* Machined from a single piece

* Withstands up to 3000 psig pressure

+ 3/4" external with 1/2" internal or 1/2" external
with 1/4" internal thread options

* A-305 Thermal Compound eliminates
condensation

* Excellent thermal conductive synthetic paste

* No particle migration or fluid separation

* High working temperature with no evaporation or
hardening

material choices, two external thread and two internal thread
aptions, solid leak proof one piece construction, and precision
machining enable the A-500 Thermowell to reliably
accommuodate all HVAC immersion temperature sensing
applications.

In order to improve thermal transfer and to eliminate
condensation forming within the Thermowell, MAMAC
Systems offers a high grade Thermal Compound for the A-
500 series Thermowell. The A-505 Thermal Compound is a
synthetic, ester based white homogeneous paste, filled with
heat conductive metal oxides, providing efficient thermal
conductivity with negligible bleed and evaporation loss even
at high working temperatures. A-505 exhibits no particle
migration, fluid separation or hardening. Unlike silver oxide
thermal compounds which may react with the temperature
sensor probe in the presence of contaminants, the A-505 is
totally inert and does not exhibit catalytic behavior between
the probe material and the Thermowell.

The A-505 Thermal Compound has a specific gravity of 2.9
at T7°F, service temperature of - 40°F to 392°F, and thermal
conductivity exceeds 19.0 x 107 (calories/ cm®® Cfsec/om).
The A-505 Thermal Compound is available in conveniently
packaged | oz. syringes. We highly recommend using the
Thermal Compound with the A-500 Thermowell to insure
that there is no condensation within the Thermowell and to
improve the heat transfer from the media to the temperature
SEMSOL.

MAMAC SYSTEMS®

MONITOR = DECISION = CONTROL

Linds 687 Baird Howse » Dudkey Innavation Cenire
Pansnarr Estare « Kingswinford
West Midands « DVE 857 « Linked Kingoom
TI84-271113 « Fax 01384-271114

7400 Flying Cloud Drive Minneapolis, MN 55344-3720 + USA
B00/843-5116 » 612/835-1626 = Fax 6712/829-5331
Sales & Mamacsys.com « WWww.mamacsys.com

4 Ao Courd, Unif 2 155 Mcindosh Dnve, Unif 5 « Markham 511 Morth Bridge Road
Fipdgiery Ml = 5. 4, 5088 « Aughals Cintaro « LA ONE « Canats (3-06 * Eng Chaong Towsr
CE-EIR5-4337 « Far (0-8385-4433 BO5-474-2215 « Fax S05-474-0876 Singapove » 198782

) 653927273 + Fir 633827276
& Ragisterad Trademark MAMAC SYSTEMS, Inc
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External Thread
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ORDERING INFORMATION:
THERMOWELL:
A-500 — LENGTH | THREAD | | yargpiap
1y 4" A) 34" NPT External 1) Brass
) 236" 172" NPT Internal 2) Stainless Steel
3) 8" B) 1/2" NPT External
4y12" 1/4" NPT Internal
THERMAL COMPOUND:

A-505 (1 oz./28gm. Syringe)

The MAMAC Systems warranty covers parts and Lzbor for 2 years from date of shipment. MAMAC Systems reserves the right to change
any specifications without notice to improve performance, reliability, or function of our prosucts.

A Complete Line of Control Peripherals From a Single Source

MAMAC Systems is the only manufacturer offering more than fifty products to satisfy all temp, humidity,
pressure, flow, light, speed or any other DDC controls application. MAMAC's complete line of control peripherals
is available in over two thousand different configurations of supply voltage, output, range and enclosure type to
make our products guaranteed compatible to all HVAC controls, industrial automation and COGEN systems
worldwide.

Single source accountability, liberal 2 yvear warranty, worldwide service and technical support, competitive pricing,
accumulated experience or more than 10,000 installations are some of the benefits offered by MAMAC Systems

€ MAMAC SYSTEMS®

7400 Flying Cloud Drive Minneapolis, MN 55344-3720 « USA
BO0E43-5116 » 612/835-1626 » Fax 612/829-5331
Sales @Mamacsys.com » www.mamacsys.com

Uinits 687 Bard House « Dudiey innowation Canlrg 4 Armiger Cour, Uni 2 155 Meinfosh Dirve, Link 5 « Markham 5611 Marth Brabe Road
Peraneff Eslale » Kingswinford Molden Hl « 5 4. 5084 « Ausfraka Orang « L3R ONG » Canada 03-06 « Eng Chaang Tawer

West Midlanals « DVE SK7 » Linilad Kingdam 08:5395-4333 » Fax 08-8385-0433 SOS-474-G215 + Faw N5-474-0076 Singapore ¢ 184752
1384271113 « Faw 11384271114 BI-1027377 + Faw 65-J927276
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Appendix 4: Summary of LEED Credits achieved by the Wold Center

Pursued Achieved
Credit # by Wold by Wold

Category Credit Description Possible Center Center
Sustainable Construction Activity Pollution
Sites Prevention Prerequisite | - -
Sustainable
Sites Site Selection 1| Yes Yes
Sustainable Development Density and
Sites Community Connectivity 1| Yes Yes
Sustainable
Sites Brownfield Redevelopment 1| No -
Sustainable Alternative Transportation™ Public
Sites Transportation Access 1] Yes Yes

Alternative Transportation:
Sustainable Bicycle Storage and Changing
Sites Rooms 1] Yes Yes

Alternative Transportation: Low-
Sustainable Emitting and Fuel Efficient
Sites Vehicles 1| Yes Yes
Sustainable Alternative Transportation:
Sites Parking Capacity 1| Yes Yes
Sustainable Site Development: Protect or
Sites Restore Habitat 1] Yes No
Sustainable Site Development: Maximize
Sites Open Space 1] Yes Yes
Sustainable Stormwater Management:
Sites Quantity Control 1| No -
Sustainable Stormwater Management: Quality
Sites Control 1| No -
Sustainable
Sites Heat Island Effect: Non-Roof 1] Yes Yes
Sustainable
Sites Heat Island Effect: Roof 1| No -
Sustainable
Sites Light Pollution Reduction 1] Yes No
Water
Efficiency Water Efficient Landscaping 2| Yes Yes
Water Innovative Wastewater
Efficiency Technologies 1] Yes No
Water
Efficiency Water Use Reduction 2| Yes Yes
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Energy & Fundamental Commissioning of

Atmosphere the Building Energy Systems Prerequisite | - -
Energy &

Atmosphere Minimum Energy Performance 1| No -
Energy & Fundamental Refrigerant

Atmosphere Management 1| No -
Energy &

Atmosphere Optimize Energy Performance 10 | Yes 50f 10
Energy &

Atmosphere On-Site Renewable Energy 3| No -
Energy &

Atmosphere Enhanced Commissioning 1| Yes Yes
Energy & Enhanced Refrigerant

Atmosphere Management 1] Yes Yes
Energy &

Atmosphere Measurement and Verification 1| Yes Yes
Energy &

Atmosphere Green Power 1] Yes Yes
Materials & Storage and Collection of

Resources Recyclables Prerequisite | - No
Materials &

Resources Building Reuse 1| No No
Materials &

Resources Building Reuse, Non-Structural 1| No No
Materials &

Resources Construction Waste Management 2| Yes Yes
Materials &

Resources Recycled Content 2| Yes Yes
Materials &

Resources Regional Materials 2| Yes Yes
Materials &

Resources Rapidly Renewable Materials 1| No -
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Materials &

Resources Certified Wood 1] Yes Yes
Indoor

Environmental

Quality Minimum IAQ Performance Prerequisite | - -
Indoor

Environmental | Environmental Tobacco Smoke

Quality (ETS) Control Prerequisite | - -
Indoor

Environmental

Quality Outdoor Air Delivery Monitoring 1| No -
Indoor

Environmental

Quality Increased Ventilation 1| No -
Indoor

Environmental | Construction IAW Management

Quality Plan: During Construction 1] Yes Yes
Indoor

Environmental | Construction IAW Management

Quality Plan: Before Occupancy 1] Yes Yes
Indoor

Environmental | Low-Emitting Materials:

Quality Adhesives and Sealants 1] Yes Yes
Indoor

Environmental | Low-Emitting Materials: Paints

Quality and Coatings 1] Yes Yes
Indoor

Environmental | Low-Emitting Materials: Carpet

Quality Systems 1] Yes Yes
Indoor

Environmental | Low-Emitting Materials:

Quality Composite Wood and Agrifiber 1] Yes Yes
Indoor

Environmental | Indoor Chemical and Pollutant

Quality Source Control 1] Yes Yes
Indoor

Environmental | Controllability of Systems:

Quiality Lighting 1] Yes Yes
Indoor

Environmental | Controllability of Systems:

Quality Thermal Comfort 1] Yes Yes
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Indoor
Environmental

Quality Thermal Comfort: Design No -
Indoor

Environmental

Quality Thermal Comfort: Verification No -
Indoor

Environmental | Daylight and Views: Daylight

Quality 75% of Spaces No -
Indoor

Environmental | Daylight and Views: Views for

Quality 90% of Spaces No -
Innovation

and Design

Process Innovation in Design Yes Yes
Innovation

and Design

Process LEED Accredited Professional Yes Yes
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