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General

1. Immediately notify the Engineer of any discrepancies.

2. It shall be assumed that all subcontractors are experienced and thoroughly knowledgeable in their respective areas of the
construction industry and shall perform in a responsible manner in an appropriate construction sequence.

3. Do not scale drawings.  Verify dimensions in field prior to commencement of work.

4. It is the intent of these drawings and specifications to establish a standard of quality.  The Engineer reserves the right to
take exceptions to approve methods and materials not reflected herein.

5. Failure to order, or release order, for materials and/or equipment will not be accepted as a reason to substitute alternate
materials, equipment, or installation methods.

6. Work shall be performed in a workmanlike manner to the satisfaction of the Architect & the Engineer.

7. Labor, materials, and equipment shall conform to the latest applicable editions of local, State of Colorado, and National
Codes and ordinances.  If conflict between those publications exists, the most stringent requirement shall apply.

8. The drawings show the intent of the mechanical systems but do not show all details required.  It is the responsibility of the
Contractors to install complete & operable systems, which conform to the manufacturers' installations instructions &
industry standards.

9. Systems shall be tested for proper operation.  If tests show work is defective, Contractor shall make corrections necessary
at no cost to Owner.

10. It is the Contractors' and manufacturers' responsibility to assure themselves that the code authorities will approve any
product to be installed on the project.

11. Provide necessary trenching, backfill, excavation, supports, piping, insulation, saw cutting and patching, concrete/paving,
etc., as required.  Backfill trenches in 6” layers and to 90% compaction and patch to match existing grade.

12. Coordinate architectural, structural, electrical, landscaping, and fire protection drawings with mechanical drawings prior to
installation.

13. Verify exact locations of existing and new underground utilities, piping, and raceway systems prior to trenching.
Contractor shall obtain and verify exact utility company drawings and requirements.

Electrical

14. Contractor must carefully verify electrical service voltage and phase available before ordering any equipment.

15. The following are to be furnished by MC and wired by EC:  equipment motors, magnetic starters, line voltage thermostats,
factory disconnect switches (if specified as part of factory wired equipment) resistance heaters, fire and smoke detectors.

16. The following are to be furnished and wired by EC:  disconnect switches, thermal overload switches, manual operating
switches and contactors.

17. The following are to be furnished and wired by MC:  low voltage thermostats, control transformers, control relays, control
panels, motorized valves, motorized dampers, pilot lights, multi-speed switches and interlocks.

Insulation

18. Piping Insulation Schedule:

Service Thickness (in.)
HWS/R (less than 1.5” pipe) 1.5
HWS/R (1.5” pipe and greater) 2.0
SMS/R (less than 1.5” pipe) 1.5
SMS/R (1.5” pipe and greater) 2.0

Piping insulation exposed inside shall be U.L. approved, white, all service, glass fiber, snap-on, pipe insulation.  Insulate
fittings with glass fiber blanket insulation and premolded PVC covers.

19. Insulation shall be installed under all radiant heated floors on slab.  Insulation shall have a minimum R-value of 10 at a
mean testing temperature of 75 F.

20. Insulation shall be installed under all exterior snowmelt areas.  Insulation shall be Dow Styrofoam Highload extruded
polysterene foam board insulation that has an R-10 insulation value.  Insulation must have pressure rating suitable for
application.

21. All buried snowmelt piping shall be either A) Pre-insulated PEX piping, Urecon or equivalent or B) Insulated with
Armaflex or equivalent and run inside a watertight conduit.  Product must meet requirements of ASTM C 534.  Insulation
shall have a maximum thermal conductivity of 0.27 Btu-in/h-ft2F at 75 F mean temperature.

22. Insulation for all types of piping shall be carried full size through pipe hangers or pipes shall be supported with vibration
clamps.

Piping

23. Heating Water piping - For non-buried piping, type 'L' copper, wrought copper fittings, and no lead solder.

24.Snowmelt distribution piping buried underground outdoors shall be sized per plans and shall be PEX-a crosslinked
polyethylene with an oxygen diffusion barrier, manufactured by the Engle method.

25. Condensing Boiler Condensate shall be neutralized via a neutralization basin before discharge into building drainage
system. Condensate piping shall be PVC or other approved material suitable for pH levels of 3.

26. Gas Piping - Schedule 40 black steel pipe, 150 lb. malleable iron screwed fittings on above ground pipe, welded fittings
with all piping coated and wrapped on buried pipe.  CSST pipe is permitted for final connections only.

27. Underground Gas Piping shall be Gastite Polyethylene plastic conforming to ASTM D 2513, or approved equal. Pipe shall
be marked “Gas” and “ASTM D 2513”.

28. Gas Valves - Lubricated plug valve 175 lb. W.O.G. iron screwed or flanged.

29. Gas Pressure Regulator (GPR) Valves - Install GPR's where specified and/or shown on plans.  Include shut-off valve
upstream of valve and capped tees upstream and downstream of valve for pressure testing.  For modulating condensing
boilers, install a minimum of 10' of gas piping downstream of regulator to serve as a buffer during start-up.  Refer to boiler
manufacturer installation instructions for additional requirements.  Install vent limiting device or vent pipe to the outside,
as required.

30. Copper pipe Valves and Specialties:

Gate Valves: Bronze, Class 125, 200 lb. W.O.G.
Ball Valves: Bronze, Class 125, 200 lb. W.O.G.
Check Valves: Bronze, Class 125, 200 lb. W.O.G.
Balancing Valves: 125 psig w.p. for 250F service tight shut-off, Illinois dual-purpose, balancing/shut-off valve, 

Hoffman, Sarco, or equivalent.

31. Support pipe with rod and clevis or clamps.  No pipe tape allowed.

32. Dielectric Unions - Furnish and install a dielectric union at all connections where non-ferrous material is in contact with
ferrous material and fluid is not protected with corrosion inhibitors.

33.Grade and valve all heating water piping with ¾” hose end valves to permit drainage of the system.  Vent all high points in
equipment rooms as necessary with automatic air vents piped to convenient drain.  All high points in system outside of
equipment rooms with manual air vents as required to relieve air in the system.

Boiler Flue & Combustion Air Piping

34. Boiler flue piping and combustion air piping shall be PVC, complying with ASTM D1785.

Antifreeze Solutions

35. DILUTION WATER QUALITY: Contractor shall be responsible for testing the water and submitting a report to the
Owner & Engineer, prior to system fill.  "Hard" water shall not be used.  The water used to dilute the concentrated
inhibited glycol-based heat transfer fluid must be either distilled, deionized, or contain less than 25 ppm of chloride, 25
ppm of sulfate, 50 ppm of calcium, and 50 ppm of magnesium, with a total hardness not to exceed 100 ppm. If good
quality water is unavailable, the manufacturer of the glycol product will provide the heat transfer fluid and water to meet
the specifications of the system.

36. Fill heating water system with 50% propylene glycol / 50% water solution, by volume, for freeze protection to -28°F and
burst protection to -60°F.  Include corrosion inhibitors.

Controls

37. Mount all thermostats 5'-0" above finished floor unless integral to equipment.

38. Thermostats shall not be installed above heat emitting equipment, including wall mounted touch screen controls.  Do not
mount on exterior walls.

39. All thermostats shall have a temperature range suitable for the application and have adjustable set points.  The thermostats
shall be able to display temperature setpoint and room temperature.  All thermostats shall be approved by the Owner.

40. Install emergency gas shutoff switch inside mechanical rooms containing boilers.  Switch plate shall be red in color and
labeled “GAS BURNER EMERGENCY SWITCH”.  Switch shall be compliant with Section 1006.8 of the 2009 IMC.
Refer to electrical drawings for additional information.

41.See Sequence of Operation for additional control information.

Radiant Floor Heating

42. Radiant tubing shall be 1/2" nominal diameter. Tubing shall be PEX-a crosslinked polyethylene with an oxygen diffusion
barrier, manufactured by the Engle method.

43. Piping shall be installed in continuous loops, no splices allowed.  Tube centers and the maximum loop lengths are
specified in the Radiant Zone Schedule on the plans.

44. Tubing loops off each manifold shall be installed in equivalent lengths (+/- 5%).

45. The Contractor shall install manifolds as provided by the tubing manufacturer.  The manifolds shall consist of a return
header (including:  balancing valve for each loop, compression fitting to receive tubes and air vent) and supply header
(including: manual shut-off valve for each loop and compression fitting to receive tubes).

Snowmelt

46.Snowmelt tubing shall be 5/8" nominal diameter. Tubing shall be PEX-a crosslinked polyethylene with an oxygen
diffusion barrier, manufactured by the Engle method.

47. Piping shall be installed in continuous loops, no splices allowed.  Tube centers and the maximum loop lengths are
specified in the Snowmelt Zone Schedule on the plans.

48. Tubing loops off each manifold shall be installed in equivalent lengths (+/- 5%).

49. The Contractor shall install manifolds as provided by the tubing manufacturer.  The manifolds shall consist of a return
header (including:  balancing valve for each loop, compression fitting to receive tubes and air vent) and supply header
(including: manual shut-off valve for each loop and compression fitting to receive tubes).

50. Snowmelt distribution piping shall be sized per plans. Piping shall be PEX-a crosslinked polyethylene with an oxygen
diffusion barrier, manufactured by the Engle method.

51. Secure piping in snowmelt areas by attaching tubing to wire mesh using plastic tie straps, every 3' on straight runs and at
apex of turn for any change of direction.  No metal wiring shall be used.

52. Snowmelt system shall be pressure tested in accordance with tubing manufacturer's instructions as required for warranty
protection.  In the absence of manufacturer's instruction, pressurize the entire snowmelt system with compressed air.
Charge system to a pressure of not less than 80 psig or more than 100 psig.  Pressure test shall last for 24 hours with not
less than a 2 psig drop.  With system air charged, soap test all joint on and within the manifolds.  After hydrostatic test
pressure has been applied, examine piping, joints and connections for leakage.  Eliminate any leaks as necessary & re-test.
Any portion of tubing layout that rises as a result of being pressurized shall be re-secured to be at the proper level within
the slab structure when poured.

53. Entire snowmelt system shall be left pressurized with monitoring pressure gauge throughout installation of concrete.
Continually monitor pressure on system to make certain tubing system remains intact with no leaks or punctures.

54. Manifolds shall be tagged to identify area served. Each connection on supply & return manifolds shall be permanently
labeled with loop number.

55. Prior to final system fill and commissioning, the PEX tubing system and manifolds shall be chemically cleaned as

prescribed by the tubing manufacturer.  Supply all tools, connections, labor, and accessories necessary to properly remove
all foreign material, chemical, and residue within the tubing system before permanently charging system and placing into
operation.

56. After entire system has been properly cleaned and flushed, fill system with clean water to proper cold fill pressure.  Add
propylene glycol to the snowmelt system to the concentration specified using a positive displacement pump.  Antifreeze
fluid shall include corrosion inhibitors. Purge each individual loop to eliminate air pockets in the system.  After purging
remove fill connection to any potable water lines to prevent any possibility of contamination.

END OF SPECIFICATIONS

Mechanical Specifications

1. B-1 & B-2 Boilers
a. Integral boiler controls shall stage, modulate, and rotate B-1 & B-2 boilers to maintain heating water setpoint at temperature

sensor TS-1.
b. Set up boilers for lead/lag operation.
c. Heating water supply temperature setpoint shall be reset based on outside air temperatures (120°F @ -20°F to 90°F @ 60°F).
d. HWS setpoint shall be ramped up to 120°F on a call for snowmelting.

2. GF-1 Glycol Feeder
a. Unit shall be controlled by integral controls.
b. Set pressure setting so that GF-1 automatically maintains closed loop system pressure at approximately 15 psi (adj.).

3. Radiant Floor Heating
a. Upon a call for heating, on/off zone valve on heating water return pipe shall open to flow zone, boilers shall be enabled, and

P-3 heating water pump shall run.

4. Snowmelting
a. Provide (4) Tekmar 091/094 snow/ice sensors and sockets, one for each snowmelt zone.  Refer to M2.0/C for sensor

locations.
b. Provide (4) Tekmar 654 snowmelt controls with manual override, one for each snowmelt zone.
c. Upon a call for snowmelting from snow/ice sensor, associated snowmelt zone pump shall start and boilers shall be enabled.
d. Tekmar system shall be set up for WWSD (warm weather shut down) at approximately 45°F (adj.).  Snowmelt system shall

not operate if outdoor temperature is above this setting.

5. Pumps
a. P-1 B-1 Boiler Pump: on whenever boiler is called to fire.
b. P-2 B-2 Boiler Pump: on whenever boiler is called to fire.
c. P-3 Space Heating Pump: on whenever there is a call for space heating.
d. P-4 SZ-1 Snowmelt Pump: on whenever there is a call for snowmelting from sensor located in SA-1a.
e. P-5 SZ-2 Snowmelt Pump: on whenever there is a call for snowmelting from sensor located in SA-2.
f. P-6 SZ-3 Snowmelt Pump: on whenever there is a call for snowmelting from sensor located in SA-3.
g. P-7 SZ-4 Snowmelt Pump: on whenever there is a call for snowmelting from sensor located in SA-4.

6. EUH-1 Electric Unit Heater
a. Electric Unit Heater shall be controlled by built-in thermostat.

END OF SEQUENCE OF OPERATION

Sequence of Operation
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