SECTION 15500 – HEATING, VENTILATING, AND AIR CONDITIONING


PART 1 - GENERAL

1.1
RELATED SECTIONS:

Refer to Section 11600 for requirements relating to laboratory equipment including fume hoods.  


Refer to Section 15050 for basic mechanical material and methods.  


Refer to Section 15190 for mechanical identification requirements.  


Refer to Section 15400 for the requirements relating to plumbing.  


Refer to Section 15600 for guidelines relating to the design of chilled water plants.


Refer to Section 15850 for the requirements relating to air handling and distribution systems, including the design requirements for ventilation and outside air.  


Refer to Section 15950 for the requirements relating to items for operating and controlling heating, ventilating, and air conditioning (HVAC) systems and equipment, including energy management and conservation systems (EMCS).  


Refer to Section 15990 for the technical procedures for testing, adjusting, and balancing of mechanical equipment and systems, including the requirements relating to training University personnel in the operation of mechanical equipment.


Refer to Section 16150 for the requirements relating to electric motors.

1.2
SCOPE OF SECTION:  


This section contains the requirements for material and equipment related to heating, ventilating, and air conditioning, including chilled water, refrigerant, and steam and steam condensate piping within buildings.


(Division 15 items are generally considered to be located within buildings and to extend a maximum distance of 5' outside of the building.)

1.3
CHILLED WATER SYSTEMS:

A.
GENERAL:

1. The Main Campus is, or will be, served by several chilled water plants. The Health Sciences Campus has a single chiller plant.  The chilled water system of each new building must be designed so as to be compatible with the characteristics of the chiller plant serving it.  New buildings will have chilled water pumps and a "bridge" or interface to hydraulically separate the building loop from the distribution loop.  

2. Buildings served by a central chiller plant should not have an automatic water make-up system.  Make provision for flushing and initial filling of the chilled water system using domestic water.  Expansion tank, if required, should be bladder type.

3. Refer to Section 15950 for the requirements relating to Building Chilled Water Control Decoupler Systems.

4. All buildings should be provided with shut-off valves at the building entrance (inside the building) with manual air vents on the plant side of the shut-off valves.  Provide thermometers in thermal wells. Provide manifold pressure taps to a single gauge.  Automatic air vents shall have isolation valves for replacement/maintenance.  Manual air vents to consist of ¾” ball valves and necessary pipe/fittings to clear valve handle of insulation.  Discharge from manual air vent valve to turn out horizontally from carrier pipe and be provided with hose bibb connection and cap on chain.  Low point system drains are to be installed in similar fashion with ball valve, piping, hose bibb connection cap.  Provide air/water separators with a combination of manual and automatic air vents at all high points in system and drains at low points.   

5. Emergency chilled water tie-in points shall be provided on air conditioning critical buildings such as animal facilities, computing centers, medical facilities, etc.  Discuss with Project Manager for application.  


B.
PRODUCTS:


C.
EXECUTION:



All lines need to be cleaned and flushed and pre-treated, and all air needs to be vented, before water is turned on from the central plant.  See also "Chemical Water Treatment" located in this Section. 

D. METERING:  

Refer to Section 15150 for chilled water metering requirements.

E. MATERIALS:

Refer to Section 15100 for chilled water systems materials.  

1.4
STEAM AND CONDENSATE PIPING:
A. GENERAL:

Steam and condensate lines shall be a minimum of Schedule 80, seamless black steel pipe.  

B. METERING:  



Refer to Section 15150 for metering requirements for steam and steam condensate.

C. Pipe Materials:

Refer to Section 15100 for steam and condensate piping materials.
D. Pipe Applications:

Install steel pipe with threaded joints and fittings for pipe 2” and smaller, welded joints for pipe 2 ½” and larger. 

1.5
STEAM AND CONDENSATE SPECIALTIES:

A.
PUMPS AND RECEIVERS:



1.
Specify a duplex unit.  Cast iron receivers are preferred.  Provide pump suction isolation valves, control panel with hand-off-auto selection, separate motor disconnects, and operating lights.  Operating lights to be LED replacement for standard incandescent lamps.  



2.
Acceptable manufacturers:  Hoffman, Sterlco (Sterling), or equivalent.


B.
STEAM TRAPS:



Acceptable manufacturers: Armstrong, Hoffman, Sarco, Yarway, Velan.


C.
STEAM COILS:



Tubes shall be type 304 stainless steel with minimum wall thickness of .035". 

D. Steam Traps:

Float and thermostatic traps: ASTM A 278, class 30, cast iron body and bolted cap, stainless steel float mechanism, with renewable, hardened, stainless steel head and seat; balanced pressure thermostatic air vent made of stainless steel bellows with stainless steel head and seat.

E. Air Vents:

Float Vents: cast iron or brass body; seamless brass float; balance pressure thermostatic bellows; replaceable stainless steel seat, float, and head.  Provide valve between air vent and pipe connection.

F. Strainers:

Y-Pattern Strainers: 250 psig steam working pressure; cast iron body conforming to ASTM A 278, class 30; threaded connections for 2” and smaller, grade 18-8 stainless steel screen (20 mesh for 2” and smaller), tapped blow-off plug with valve.

1.6
REFRIGERANT PIPING:

A.
TUBE SIZE THROUGH 5/8":  



Use soft annealed temper copper tube. 


B.
TUBE SIZE GREATER THAN 5/8":  



Use hard drawn temper copper tube.

C. Pipe Materials:

1. Drawn Temper Copper Tubing: ASTM B 88, Type L

2. Annealed Temper Copper Tubing: ASTM B 88, Type K

D. Pipe Applications:

1. Install Type L, drawn copper tubing with wrought copper fittings and solder joints for 2” and smaller, above ground, within building.

2. Install Type K, annealed copper tubing for 2” and smaller without joints, below grade or within slabs.

1.7
HVAC PUMPS:
A. ACCEPTABLE MANUFACTURERS:  

1. Main Campus:  Allis Chalmers, Armstrong, Aurora, Bell and Gosset, Peerless, Weinman, Taco

2. Health Sciences Campus:  Armstrong

B. PUMP MOTORS:  

Provide premium efficiency motors.  Refer to Section 16150 for efficiency requirements relating to electric motors.

C. General: 

Factory assembled and tested.  Prefer vertical C flange mount, close-coupled up to 5 HP and split-coupled above 5 HP.  If pumps are not mounted at floor level, they shall be split-coupled.  Pumps shall be located to facilitate servicing and replacement.

D. Base-mounted pumps:  

Include pump casings that allow removal and replacement of impellers without disconnecting piping.

E. Factory Finish:  

Manufacturer’s standard paint applied to factory assembled and tested units before shipping.

1.8
CHEMICAL WATER TREATMENT:

A.
CHILLED, HEATING, AND CONDENSER (COOLING TOWER) WATER:



All chilled, heating, and cooling tower water piping shall be flushed, cleaned, pre-treated, and initially treated by the Contractor, in accordance with the procedures of the Water Treatment Vendor under contract with Facilities Services at the time the system is put into service.  Cost of this initial treatment is to be borne by the Contractor.  The Water Treatment Vendor will supply chemicals at the University contract price.  The Contractor is required to maintain proper water treatment until the system is connected to the central system or project acceptance, whichever comes first. Contractor shall test water quality and shall send testing results to owner for evaluation prior to the start up of equipment systems and/or connection to central plant systems.  No equipment shall be put into service prior to initiation of water treatment.


B.
STEAM:  



Refer to Section 02680 for the requirements relating to chemical water treatment for steam distribution systems.  These requirements apply equally to steam and condensate lines whether located inside or outside of buildings.

1.9
Environmental Conditions in Utility Rooms:
A. The temperature limits in mechanical, electrical or elevator equipment rooms shall be a minimum of 65 deg F and a maximum of the equipment manufacturer’s operating temperature or 85 deg F, whichever is lower.

B. Housekeeping closets shall be a minimum of 65 deg F and a maximum of 80 deg F.

C. Telecommunication rooms shall be a minimum of 65 deg F and a maximum of the equipment manufacturer’s operating temperature or 75 deg F, whichever is lower.

D. All room humidity ratios shall be maintained such that all surfaces are non-condensing.

E. Where a potential exists for odors to enter into conditioned, occupied spaces, such as when interior housekeeping, mechanical & elevator equipment rooms are located adjacent to classrooms, offices, etc., these equipment rooms shall be 100% exhausted by mechanical ventilation, and maintained in negative pressure relative to adjacent spaces.  Other non-odor producing utility rooms shall be maintained neutral or slightly positive pressure relative to adjacent spaces to eliminate infiltration of unconditioned/unfiltered air.
F. Supply air or conditioned air shall typically come from nearby central station AHU’s or from adjoining conditioned spaces by air transfer ducts.  Where this isn’t possible, provide dedicated Fan Coil Units (FCU’s).  The preferred method for mechanical air conditioning is to utilize 4-pipe FCU’s with chilled water or DX cooling coils and hot water heating coils.  The sizing of the FCU is to maintain the room within the temperature limits listed above, not office type temperature limits.  Heat can be provided by electric coils where HW heating is not available at the FCU.  Cooling and heating sources will be determined by availability during project review.

END OF SECTION
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