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SUGGESTED METHOD FOR USE OF THIS CHECK-LISTtc \l1 “SUGGESTED METHOD FOR USE OF THIS CHECK-LIST 

During the concept stage, the designer will mark-out all items that are not applicable to the project.  Additional items should be added that are specific to the project. When the design is at the 50 & 60 percent stage, revisit the list and initial-off on all items, which have been incorporated. Prior to final submission of the 90% drawings, insure all remaining items have been incorporated.  This document should be annotated and revised throughout the design.

I. ANTITERRORISM 


According to the “New Draft of DOD Antiterrorism Construction Standard, dated 30 August 2001” the following items will affect mechanical design:

1. [   ] All outside air intake for AHU shall be located 3 meters (10-ft) above the ground.

2. [   ] Emergency shutoff switch for AHU located to be easily accessible by building occupants.

3. [   ] Outside air-cooled condenser, chillers, etc. shall be located 10-meter from building or on roof.

4. [   ] Equipment and piping shall be braced using Guide Spec. “Section 15070 - Seismic Protection for Mechanical Equipment”

II. COMPRESSED AIR SYSTEMStc \l1 “COMPRESSED AIR SYSTEMS
A. [   ] Acoustical considerations taken into account when locating air compressor. Provide intake silencers when necessary to meet noise level criteria.

B. [   ] Air dryers scheduled.

C. [   ] When aftercoolers are used, schedule type, capacity, etc.  Delete from specs if not required.

D. [   ] Intake air to compressors is filtered and any piping between filter and compressor is constructed of non-metallic (plastic) or corrosion resistant (aluminum, S.S., copper).

E. [   ] Additional flow capacity is provided when regenerative type air dryers are provided.  Note that the vent from these devices should be directed away from the normal access to equipment in the surrounding area.

F. [   ] Direction and rate of slope indicated on drawings.

G. [   ] Air outlets are detailed to be taken from top of mains, and bottom for drips.  Drip leg T’s shall be line size ( to insure condensate traveling along bottom of pipe is collected). 

H. [   ] Automatic drain for receivers and at low points. End of the main drains in occupied areas may use manual valved drains.

I. [   ] Adequate ventilation to dissipate heat generated by compressors.

J. [   ] Vibration isolation provided for reciprocating compressor, with connecting piping isolated from structure.

K. [   ] Water cooled compressors should be provided from a closed loop source when possible. Use of condenser water will result in mineral deposits on exchanger surfaces and eventual compressor shut down due to overheating.  If condenser water is used, provide isolation valves on inlet and outlet with taps on each for circulating chemicals through heat exchanger for removal of deposits.

L. [   ] Freeze protection considered for water cooled after-coolers and compressors.

M. [   ] Alternator provided on multiple compressor systems.

N. [   ] Condensate drains for compressor, receivers and air dryers is provided.

O. Air Outlets

1. [   ] Regulators, separators and auto oilers have arrangement and supports to prevent cantilevered load on connections or devices.  Air outlet should be turned down to eliminate moment load on quick connector from air hoses.

2. [   ] Insure size of quick couplers is shown on the drawings with both male and female portions supplied by the contractor.

3. [   ] Provide detail and location of hose supports for each air outlet.

4. [   ] Excess flow control valve provided.

P. [   ] When compressed air systems serve a critical use, provide all by-pass piping with filter, regulators, dryers, etc., as necessary to maintain quantity and quality of air.

Q. [   ] For large compressed air systems, provide sectionalizing valves to allow maintenance on portions of the system without shutting down entire system.

R. [   ] Indicate compressor start-stop points on drawings (provide adequate differential to prevent short cycling of compressor.

III. CONTROLStc \l1 “CONTROLS
A. [   ] Insure all items have control logic (toilet exhaust fans, chillers, cooling towers, etc) (coordination with electrical required for all devices which require greater than 24 VAC. 

B. [   ] Settings of thermostats, humidistats and etc are clearly indicated on the drawings..

C. [   ] Night Set-back Stat located on interior wall and location  indicated on drawings.

D. [   ] Locate control air compressor (when required) on drawings (coordination with electrical required).

E. [   ] Control air compressor and receiver sized for 1/3 ON, 2/3 OFF run time.

F. [   ] Provide 115V circuit for each control cabinet (coordination with Electrical)

G. [   ] Minimum outside air control is provided on all systems.  On VAV systems insure that minimum air is provided at all supply fan air delivery rates (air flow stations are generally required to meet this requirement).

H. [   ] Location of relief air is coordinated between HVAC sheets and Control sheets.

I. [   ] Specifications and control drawings are consistent with method of varying air flow on VAV systems.

J. [   ] EMCS (UMCS) and control drawings are consistent and are not specifying redundant control points. 

K. [   ] Cv for control valves are clearly indicated on drawings.

L. [   ] Analysis of minimum pressure required to prevent cavitation at control valves during all system operating conditions (hot water systems need close attention).

M. [   ] Dampers indicated on control drawings are sized and located on HVAC plan sheets.

N. [   ] Symbols used on control drawings are consistent with LEGEND.

O. [   ] Types of valves indicated on control sheets are consistent with those shown in details and on plan views.

P. [   ] Steel channel structural supports are provided for any actuators installed on less than 16 gage sheet metal.

Q. [   ] Over current protection is specified for input and output circuits of DDC systems.

R. [   ] Specify dry-bulb economizer strategies in lieu of enthalpy controls unless specifically requested by the user.

S. [   ] Adequate test point connections are installed for determining control system pressures and voltages.

T. [   ] Double wall piping and detection systems.  Type specified with detection panels located on drawings.  Backfill material consideration when plastic containment pipe is used.

U. [   ] CO detection systems panels and sensor locations shown on drawings. 

V. [   ] Electrical power for all detector panels provided.

W. [   ] Location of refrigerant gas monitor panel and sensor is shown on the drawings. Control logic coordinated with ventilation system controls.  Set points for alarms provided.

X. [   ] Actuators types (electric or pneumatic) coordinated between specs and drawings.

Y. [   ] Chillers: Insure that control logic requires shut-down of pumps or isolation of chilled water flow during shut down of chillers.   This is of the most importance on negative pressure refrigerant machines.  Note the specifications require the refrigerant system to be under a positive pressure when the system is shut down.  Purpose of shutting off flow is that the chiller does not have the heating capacity to maintain a positive pressure with water flowing through the evaporator.

Z. [   ] All pumps are provided with HOA switches (boiler recirculation pump, etc)  

AA. [   ] Training: Consider adding requirement for manufacturer off-site training to be completed prior to on-site testing of DDC systems.  Coordinate with the user to insure appropriate personnel will be available and travel costs will be covered by the user.

AB. [   ] Chilled water loop controls are provided to insure minimum flow through chillers in all modes of operation (generally 50% of design flow).

AC. [   ] Interface of AHU with Fire Alarm Control Panel (FACP) clearly shown on control diagram.  Shut down relay from FACP noted/shown to be within 3 feet of controlled device or circuit.

AD. [   ] Consider use of occupancy sensors for facilities requiring large quantities of outside air for a short duration.

AE.   [   ]  Locate duct humidistats at least 15 feet downstream of humidifiers.

AF.   [   ]  Note provided on drawings that static pressure sensor for VAV systems be located .  Avoid locating  near branch take-offs or elbows. 

AG. [   ] Constant volume systems with on-off cooling control can result in high humidity levels within the conditioned space.  When the system is off, the outside air flow is not interrupted.  When the outside conditions are cool (below 80 degrees F) and humid, the space may experience condensation on building interior surfaces that are below the dew point temperature.  Solutions to consider:  1)  Condition outside air with separate unit  2) for DX system use multi-circuited coils 3) reheat controlled by humidistat in space.

IV. CHILLERS

A. [   ] Location of temperature sensors:  For larger than 20 ton units, recommend sensor be located in the discharge piping (chilled water supply) and in entrance piping (return water) for chiller smaller than 20 tons.

B. [   ] For Chillers greater than 150 tons, the chiller manufacturer will be interviewed  (telephone inquiry) to determine the appropriate performance parameters, operating efficiencies, and equipment and clearance dimensions required. The designer will interview at least 2 and preferably 3 manufacturers and obtain budget pricing on two levels of efficiency.  The chiller efficiency specified in the contract documents shall be determined by performing a system level life cycle cost analysis, incorporating all identifiable cost impacts, based on expected chiller plant loads and operating schedule.  

C. [   ] Dimensional requirements for chiller location shall be documented in the design analysis by chiller manufacturer’s drawings as part of a preliminary selection for units that meet the specified performance parameters.

D. [   ] Insure that door access (height and width) for chillers is adequate (including moving equipment) to allow installation/removal of any of 3 manufacturers chillers that meet the specified performance parameters.

E. [   ] The volume of water in system should be great enough to provide at least one-minute duration for water to make the full loop.  Insure that this calculation for loop duration is performed at minimum load (ie use of two-way valves, which may be throttled).  Possible solutions are to provide storage tank or increase the size of header piping. 

V. COOLING TOWERS AND CONDENSERStc \l1 “COOLING TOWERS AND CONDENSERS
A. [   ] 3-way by-pass line for diverting flow to sump should be located near or below sump to prevent condenser water pump from being starved.  This condition occurs when the diverting valve is at the top of the tower and water drains out of the lines to the sump during shut down.  Upon start-up, the tower basin is depleted of water as the lines refill causing the pump to be starved and cavitate.

B. [   ] Domestic water lines with hose bibs ( vacuum breakers and freeze protected) are provided adjacent to equipment for use for general cleaning of units.

C. [   ] A weatherproof 115 volt receptacle is provided adjacent to equipment.

D. [   ] Automatically operated chemical water treatment (see Water Treatment items).

E. [   ] Corrosion test specimen (coupon) in a bypass is provided.

F. [   ] Induced draft towers are specified.  Forced draft units generally use more HP, carefully consider the need.

G. [   ] Cooling towers are at adequate height above condenser water pump suction to provide a flooded suction and  the required net positive suction head required (NPSHR).when operating at full flow condition. 

H. [   ] Multiple cooling towers feed from a common supply header are provided with balancing valves for each tower. (See TAB section for additional balancing items).  

I. [   ] Design provides for flanges (or unions) and isolation valves in condenser water piping located so as to allow removal of piping and headers directly in  front of chiller tubes. Marine water boxes (or side inlet connections) are a specification option for large water cooled chillers (~150 tons and greater).  If the option is selected, insure details of chiller are consistent and provide note in chiller schedule to further clarify the requirement.

J. [   ] When tube brush cleaning system is specified, insure that the cross-over valve is properly supported.  Note that pneumatic valves require from 50-100 psig compressed air source (options: tap the control air compressor up-stream of the pressure regulator, use shop air if it exists, or a small separate air compressor supplied by the valve manufacturer (provide electrical circuit)).

K. [   ] Cooling tower capacity includes total heat rejection (ie load plus hermetic chiller motor heat).  When open chillers are specified, insure that mechanical room ventilation is adequate to reject motor heat.

L. [   ] When side-stream filters are provided for condenser water, provide sanitary sewer drain adequately sized to accept back-wash flow rate.  

M. [   ] If towers are required to be operated on a year around basis, insure that a method of freeze protection is provided.

N. [   ] Cooling towers are not located on roofs or in locations that discharge can enter the building ventilation system(s).

O. [   ] Roof top installation of air cooled condensers is discouraged; however, if units are installed on roofs, a level working platform extending 30 inches from the edge of the equipment on the control side and other sides where access is necessary shall be provided.

P. [   ] Roof mounted condenser or roof top A/C units: Scheduled operating ambient conditions should be at least 10 degree F above 1% summer dry-bulb to account for radiant heat from roof affecting the condenser EAT.
 
Q. Screening of Cooling Towers:

1. [   ] Height of screen is adequate to completely block view, if that is the intent, and is coordinated with architecture.

2. [   ] Screen has adequate openings to allow proper air flow to tower.

3. [   ] Discharge of tower is not obstructed.

R. Screening of Condensers:

1. [   ] Adequate clearance around unit for maintenance

2. [   ] Adequate openings for fresh air flow to condenser (size openings for maximum 600 fpm across free area).

S. [   ] Orient intake facing prevailing summer winds when possible.

T. [   ] Tower drift (chemical treatment/hard water) is considered when locating towers near parking lots.

U. [   ] Consider use of conductivity meter bleed control in lieu of constant bleed for control of dissolved solids in basin water.

V. [  ] Insure that when piping is located below grade, that specifications indicate type of corrosion protection (wrapped and/or coated)

VI. COORDINATION WITH ARCHITECTUREtc \l1 “COORDINATION WITH ARCHITECTURE
A. [   ] Material, color and finish of all mechanical items (louvers, fans, housing, vents, etc) are specified to be consistent with architectural theme.

B. [   ] Louver locations identified on architectural drawings.

C. [   ] Thermostats not located behind door swings.

D. [   ] Type of diffusers consistent with architectural theme.

E. [   ] Sprinkler heads consistent with ceiling types.

F. [   ] Door operators provided when fan room exits into the building.

G. [   ] Adequate mechanical room space provided at concept stage (rule-of-thumb; 

1. 15sf /1000 cfm for AHUs and 3 feet around all equipment).

H. [   ] Minimum of two feet of space between ceiling and structural is provided at concept (space should be even greater where ducts exit mech/fan rooms).

I. [   ] Details of roof and wall mounted exhaust fans, wall louvers, etc. are consistent with actual roof and wall type.

J. [   ] Access to isolation valves, water hammer arresters, balancing dampers, fire and smoke dampers, etc. is coordinated (access panel in hard ceilings).

K. [   ] When wall mounted water closets are utilized, insure adequate chase space is provided.

L. [   ] Where ducts penetrate rated floors, insure adequate space for fire damper and access panel is provided.

M. [   ] Where equipment is roof mounted or suspended from ceiling insure that means of providing maintenance (platforms, etc.) is provided.

N. [   ] Where roof mounted equipment is provided (other than small exhaust fans), vertical ladders through roof hatches should be avoid when possible (reason: maintenance personnel cannot safely carry repair tools and materials using vertical ladders).

O. [   ] Removable panels and/or adequately sized doors for maintenance access provided.  Insure that specifications (arch hardware) for double doors are provided with removable mullions or striker in the inactive leaf.  

P. [   ] When air side systems utilize DX refrigerant coils or chiller compressors are provided in mechanical room, insure boiler is located in a separate mechanical room.  Consult ASHRAE 15 for exceptions and/or options to this requirement.

Q. [   ] When return air plenums are utilized and the plumbing specification allows PVC piping (DWV, domestic water, etc), insure that return air path is isolated in these areas. 

R. [   ] Input from Architect and Interior designer on elevator specification.

S. [   ] Walls separating mechanical rooms from occupied spaces are of sufficient mass (generally masonry) to attenuate low frequency noise levels.

T. [   ] Mechanical items are consistent with reflected ceiling plan.

U. Insulation

1. [   ] Thickness of roof insulation and location.

2. [   ] Thickness of wall insulation and type (filled cells, batt, etc.).

V. [   ] Ventilation of crawl spaces provided. 

W. [   ] Location of mechanical equipment fully coordinated.

X. [   ] Roof drainage method is consistent (i.e. interior or exterior conductors)

Y. [   ] Location of clean outs (wall and floor) is consistent with wall and floor treatments (don’t have wall clean out in wood paneled office)

Z. [   ] Some installation request lockable chiller yards (Ft. Hood for one). If accessibility is to be limited insure that airflow to condensers is not adversely affected.

AA. [   ] Where metal linear ceiling are used, coordinate access panel locations.  If possible place isolation valves, damper operators, etc. above adjacent areas that do not have this type ceiling.  If access panels are necessary in corridors make the panel the full width to minimize butt joints in the ceiling.

AB. [   ] Insulation envelope in not open to louvers or soffits.

AC. [   ] When the insulation envelope is at the ceiling (ventilated attic space) consider the following for other than arid climates:

1. Do not use cellulose lay-in ceilings tiles.  Tiles should be mineral fiber type, suitable for 90% relative/ 90 degree F.

2. Detail insulation installation.  Consider two layers overlapping to minimize losses where individual batts come join.  If two layer are used only the bottom layer will have a vapor barrier.  A consistent vapor barrier is the principal goal.

3. Insulation batts should not be terminated at lighting fixtures and should not be in contact with ceiling tiles.  Note that the NEC states that insulation shall be 3 inches from light fixtures unless manufacturer states otherwise.  Insulation installation details should reflect this requirement.

4. Specific data is available in SWEETS catalog section 09500/ARM on tile types and installation recommendations.

AD. [   ] When installing linear diffusers in plaster ceilings or in side wall applications, insure coordination with studs and structural members is taken into account.

AE.    [   ]  Insure that Gas Meter, Fire Protection Siamese Connection, Backflow Preventers (fire protection and irrigation) and any other mechanical related feature exterior to the building is not an eye sore.

AF.   [   ]  When air conditioned spaces are provided within a facility that is not fully conditioned, it is imperative that the envelope be sealed and provided with a vapor barrier.  If conditioned spaces are located within a high bay area, it may prove to be more cost effective to bring the envelope to the ceiling and provide ducted return.  Check details of construction and insure that you have considered the actual quantity of infiltration based on the entire envelope of the conditioned space.

AG. [   ]  Coordinate the height of ceiling with any lifting device (ie drum pump hoists for 55 gallon chemical drums, etc)

VII. COORDINATION WITH ELECTRICALtc \l1 “COORDINATION WITH ELECTRICAL
A. [   ] Determination of voltage(s) available.

B. [   ] Horsepower (or FLA and LRA) at proper voltage is provide for each piece of mechanical equipment.

C. [   ] Location of electrical panel and transformers.

D. [   ] Piping is not located above electrical panels

E. [   ] Reduced voltage starters considered for all motors 50HP and greater (insure specs are consistent with type selected)

F. Hazardous Areas

1. [   ] Insure that envelope of hazard area is clearly identified. DO NOT use the term explosion proof, clearly identify by proper hazard classification.


2. [   ] All equipment (including exhaust fans) is specified and scheduled to meet the minimum requirements of the classification.

G. [   ] Corrosive Areas: Conduits and equipment properly coated and specifications properly edited.

H. [   ] Motor types consistent with application (totally enclosed, open etc)

I. [   ] Delete type of Motor Starters in mechanical specs when motor control center is used.

J. [   ] Electrical space and clearance requirements are shown on the drawings.

K. [   ] Heat dissipated from transformers is rejected from electrical rooms.

L. [   ] Communication equipment rooms have adequate cooling to maintain maximum allowable temperature.  The newer microprocessor based systems require year-around cooling.

M. [   ] 115V outlets provided near equipment located outdoors (chillers, cooling towers) for maintenance purposes 

N. Cable trays, canned lighting, etc is coordinated with ductwork.

O. The following items have power available and proper voltage

1. [   ] Heat tape (should be on separate circuit)

2. [   ] Control Air Compressors (generally 3 phase) and Air Dryer (generally single phase) 

3. [   ] Water Softeners

4. [   ] Chemical Treatment Systems (usually a receptacle is provided for small chemical pumps).

5. [   ] Electrically powered Control Valves

6. [   ] Carbon Monoxide Detection Panels

7. [   ] CO2 sensing devices

8. [   ] Refrigeration leak detection panels

9. [   ] HVAC control panels (115V dedicated circuit, multiple panel in same area may be powered from single circuit)

10. [   ] Fan Powered VAV terminals

11. [   ] Humidifiers

12. [   ] Wall mounted Temperature/Humidity recorders

13. [   ] Next to EMCS Data Terminal Cabinet (DTC), specification requirement.

14. [   ] Electric Water Coolers

15. [   ] Shop Air Compressors and Air Dryers (note: voltage may be different)

16. [   ] Elevators

17. [   ] Electric ignition water heaters

18. [   ] Infrared heaters

19. [   ] Leak detection panels for double wall pipe

20. [   ] Overhead Vehicle Exhaust fans

21. [   ] Automatic electrically powered flush valves

P. [   ] When air supply and/or return is by troffers insure that lighting fixtures are properly edited in electrical specification section.

Q. [   ] Provide a separate distinct number for each piece of mechanical equipment on drawings.  Necessary for proper labeling of disconnects and circuit breaker panels.

R. [   ] Provide general note on Schedule Sheet: See Electrical Specifications for motor efficiency requirements.

S. [   ] Thermostats coordinated with location of light switches

T. [   ] Cathodic protection called for in piping systems is coordinated with electrical and site.

U. [   ] Batt insulation installed above ceilings: Insure that checklist item on this subject (refer to COORDINATION with ARCHITECTURE) is coordinated with electrical.

VIII. COORDINATION WITH ENVIRONMENTALtc \l1 “COORDINATION WITH ENVIRONMENTAL
A. [   ] During development of Mini-Sheets, coordinate with Environmental Section to insure that we are cognizant of all EPA and State requirements for all our systems.  

B. [   ] Include Construction Notification Form as a contract submittal requirement in Section 13202 (and/or any specification which includes above or below ground tanks).  Form can be obtained from Environmental Section.

C. [   ] Check NFPA 30 Chapter 2 (par 2-3.4 in the 1996 edition) for requirement of spillage control.  The referenced edition requires a dike when double walled tank size exceeds 12,000 gallons (45.420 L).  If a dike is provided insure it is sloped to a single point and can be drained (reason: need to remove accumulation of rain water)  

D. [   ] Leak Monitoring Systems

1. [   ] Type of system clearly indicated on the drawings and properly specified.

2. [   ] Details of pits, etc shown on the drawings.

3. [   ] Location of panels indicated on the drawings.

E. [   ] Identify any large pollution sources.

F. [   ] Abatement during any demolition/site preparation is addressed.

IX. COORDINATION WITH SITEtc \l1 “COORDINATION WITH SITE 

A. Continuation of piping (sewer, water, etc)

1. [   ] Indicated on drawings (sheet number).  

2. [   ] Invert elevations at 5 foot line are consistent.

B. [   ] Type of piping materials is consistent with fluid being handled (industrial waste line, fuel lines, etc.)

C. [   ] Location of equipment (chillers, cooling towers, tanks, etc) are shown on site plans.

D. [   ] Location of gas regulators, meters, etc. (specifications properly edited)  Also, insure they are not located such as to be an eye sore (ie in front of the building)

E. [   ] Equipment pads located and adequately sized.

F. [   ] Hub drain located next to cooling towers for overflow and bleed.

G. [   ] Location of Above Ground Storage Tanks (ASTs) and Underground Storage Tanks (USTs).  Also see CONDINATION WITH ENVIRONMENTAL  

H. [   ] Insure double wall tanks are not provided with a curbed pad (provide for leak retention) .  Where code or tank type requires the curb retention pad, insure that the area is sloped to a valved drain (to allow removal of rainwater). 

I. [   ] Venting of oil/water separators

J. [   ] Separation of water and sewer piping in common trench; gas in separate trench with pipe identification tape.

K. [   ] Capacity of gas regulators shown on drawings.

L. [   ] Details of road boring are correctly sized, at proper depth and show carrier supports.

M. [   ] Water flow test data is current.

X. COORDINATION WITH STRUCTURALtc \l1 “COORDINATION WITH STRUCTURAL
A. [   ] Equipment loads; floor mounted, roof mounted, and bearing wall/column mounted. 

B. [   ] Piping or equipment from bar joists.  When providing information to the structural designer, do not provide load per linear foot of pipe.  Provide the maximum load anticipated at the joists based on maximum spacing of hangers.  Hanger spacing can be obtained from MSS-69.  Locations of hangers for larger piping may be required.

C. [   ] Location of louvers (coordination with bond beams, structural columns, and joists.

D. [   ] Location of grade beams for routing of plumbing lines.

E. [   ] Below grade piping interference with structural footings for grade beams, column supports and bollards.

F. [   ] Minimum space between structural members and ceiling to accommodate ductwork.

G. [   ] Sump provided in elevator pit.  See ELEVATORS under MISCELLANEOUS

H. [   ] Adequate space below beams in crawl space is provided

I. [   ] Pads for equipment located outdoors have structural details.

J. [   ] Supports for cooling tower which are elevated above slab.

XI. DESIGN ANALYSIStc \l1 “DESIGN ANALYSIS
A. [   ] IAQ calculations are provided in accordance with ASHRAE 62

B. [   ] Cut sheet from three manufactures of all major equipment provided plus any item specified as an or equal (e.g. no guide specification available).

C. [   ] System Effect on fan taken into account (see publications such as SMACNA Duct Design manual for method of calculating the value).

D.  [   ] Heat loads from electrical transformers are accounted for when performing A/C and Ventilation calculations for transformer closets/rooms.  Insure that proper diversity factors (can be as low as 25%) for transformers are used to calculate real heat load.

E. [   ] Metric designs shall have all calculations and narrative done in metric units only.

F. [   ] NPSHA indicated in pump schedule.

XII. DRAFTINGtc \l1 “DRAFTING
A. [   ] Symbols in MECHANICAL LEGEND are used throughout the design drawings.

B. [   ] Delete symbols from legend which are not used.

C. [   ] Line weights, level convention, text, etc. is consistent with Fort Worth District CADD manual.  Mechanical Section CADD standards shall be followed.

D. [   ] Keyed notes are used to the maximum extent and elevations/sections provided to clearly describe installation.

E. [   ] Floor plans are referenced, not copied.

F. [   ] Applicable/necessary schematics are utilized and referenced properly.

XIII. DUCTWORK DESIGNtc \l1 “DUCTWORK DESIGN
A. [   ] Insure that relief air outlet is properly located to prevent outside air from being introduced on systems without a return or relief air fan.  Occurs when relief is partially open and return air passes across the opening to the relief air damper causing outside air to be introduced into the flow of return air.  Possible solution is providing a back draft damper in the relief air duct.

B. [   ] Pressure classification diamonds shown on drawings as required by SMACNA.

C. [   ] Long radius elbows are indicated on drawings where space will allow (specification requirement).

D. [   ] Branch take-offs are a minimum of 4 duct diameters downstream of changes in direction.

E. [   ] 45 degree take-offs are used in lieu of extractors, coordinate with specifications.

F. [   ] Turning vanes are shown in square elbows and utilized only in longest run, greatest CFM, or where noise needs redirected.

G. [   ] Minimum of 7-1/2 duct diameters from fan outlets, elbows, or open duct ends is provided for accurate traverse readings, otherwise insure that “system effect” is taken into account (see SMACNA for calculation method).

H. [   ] Access doors for fire dampers, duct coils and other devices located within duct which require cleaning, adjustment or maintenance.

I. [   ] Sufficient dampers are provided to allow the balancer to perform his work.

J. [   ] Detail fan discharge duct work.

K. [   ] System Effect on fan taken into account (see publications such as SMACNA Duct Design manual for method of calculating the value, can be significant pressure drop).

L.  [   ] Return air path is not obstructed by fire walls, sound barriers or smoke barriers. Provide sufficient return air grilles to prevent short-circuiting return air through hall and door ways.   Do not allow air pressure drop to exceed .25 inches.  Avoid return air path that places grilles and/or transfer ducts in series.

M. [   ] Minimum 4 duct diameters straight run upstream of pressure independent VAV boxes.  Reason: Minimize turbulence at proper flow input to VAV controller.

N. [   ] Relief air has path to outside provided during all modes of system operation (economizer, etc).

O. [   ] Do not use splitter dampers for balancing.  

P. [   ] Reducing transitions should be on one side only and keep the reductions to a minimum of 4 inch (100 mm) increments (exp. 32 X 40 to 28 X 40 to 28 X 36).   Reason: minimize transitions, i.e., don’t change duct size after every take-off.

Q. [   ]  Use multiple duct connection for every linear diffuser exceeding 4 feet in length.

R. [   ]  Duct branches should be as symmetrical as possible or at least have close to the same pressure loss (note: looping branches together will reduce this problem.

S. [   ]  Minimum straight unobstructed duct, downstream of humidifiers.  For air stream temperatures of 70 oF use minimum of 5 feet, and for 55 oF  use minimum of 15 feet

T. [   ]  Use of a return air fan should be considered when the pressure drop from the furthest return register or grille to the return connection to the air handling unit exceeds 0.20 inches H2O.

U. [   ] Where linear slot diffusers (not required for light troffers) are specified indicate that method of attachment shall be concealed (ie no exposed screws).

V. FIBERGLASS DUCTWORK

1. [   ] Carefully consider use of fiberglass duct work on units with greater than 1 inch of external static pressure (coordinate specs).  Consider pressure possibilities under all operating conditions.  Note:  For Double Duct VAV, during the cooling season, the hot deck may see the fan discharge pressure when a high percentage of the boxes are in full cooling and none are in heating mode (this assumes the static pressure sensor controlling the supply fan is located in the cold air supply duct, which is generally the case).

2. [   ] Provide detail of transition from sheetmetal to fiberglass for connection to air handling equipment.

W.  [   ] Flexible duct work greater than 6 feet (2 meters) in length should be provided with an intermediate support (option: provide a section of snap-lock metal duct at least 1-1/2 times the diameter of the duct and suspended by a metal strap.  The detail should indicate strap to be vertical after installation).

X. [   ] Do not specify perforated grilles or exhaust, supply or return without consideration to the pressure drop and noise generation associated with the device.

Y. [   ] Coordinate gravity piping (sewer, roof drainage, compressed air, etc) with ductwork, light troffers, etc.

XIV. EVAPORATIVE COOLERStc \l1 “EVAPORATIVE COOLERS
A. [   ] When a gas-fired furnace is specified insure that the heat exchanger is stainless steel.

B. [   ] Provide combination water supply/drain line detail for all units located on roofs (note: purpose is to drain supply line from isolation valve to float valve for winterization).

C. [   ] Provide adequate relief air capability to prevent over-pressurization of buildings (maximum 0.10 inches w.g.).

D. [   ] Occupant control switch located and coordinated with user desires.

E. [   ] 2-1/2 % design wet bulb is used for sizing, not MCWB.

F. [   ] Limit face velocities to 500 fpm or require a mist eliminator.

G. [   ] Consider use of conductivity meters for control of solids in lieu of constant bleed.

H. [   ] Some manufacturers of two-stage evaporative coolers use a vertical section for the indirect stage (cooling tower).  Insure that vertical height will not affect aesthetics of building.  If so limit height on equipment schedule.

XV. FAMILY HOUSINGtc \l1 “FAMILY HOUSING:

A. [   ] Provide filter box at base of units that are supported on a return air plenum.

B. [   ] Provide overflow pan under water heaters located on return air plenums.  The condensate from the air conditioner and the overflow line should be combined and routed to a drain.

C. [   ] Return air plenum should have, as a minimum, the top constructed of marine plywood.

D. [   ] Specify PVC condensate drains and do not insulate.

E. [    ] When return air plenum is provided in a closet accessible from the outside, insure that the plenum is properly insulated.

F. [   ] Refrigerant piping, domestic water and condensate lines do not interfere with normal system maintenance and filter removal.

G. [   ] Baffles, etc are provided in return air plenums opening into other than corridors. 

H. [   ] Sound levels calculations are included (special consideration taken where air is returned to a raised plenum which opens directly into an occupied space).

I. [   ] For evaporative cooled units the air side equations is provided with correct adiabatic efficiency.

J. [   ] Washing machine connections detailed on drawings

K. [   ] Insulate cold and hot water lines on outside walls

L. [   ] Provide detail of shower pans consistent with specifications      

XVI. FUEL BURNING EQUIPMENTtc \l1 “FUEL BURNING EQUIPMENT 

A. [   ] Fixed combustion air louvers are provided in rooms with fuel fired equipment.

B. [   ] Flues exiting building meet NFPA 54 requirements.  NFPA 54 allows use of listed vent caps for reducing height stack height above roof.  Coordinate the visibility of flue with Architecture.

C. [   ] Type of flue is consistent with device (ie pressure vent for forced draft equipment)

D. [   ] Fire rated chase provided if flue penetrates an upper floor.

E. [   ] If multiple gas burning devices are provided insure that a note is provided that the equipment gas regulator vents are individually routed to outside the building.

F. [   ] Fuel burning equipment shall not be installed in same room as equipment using any type of refrigerant with providing ducted combustion air directly to the burner.

G. [   ] Forced draft and natural draft equipment shall not use same flue vent.

H. [   ] Where multiple boilers are connected to common vent, provide automatic damper in each boiler flue.  Damper shall be interlocked with boiler controls.

I. Radiant Heaters

1. [   ] Adequate ventilation available for un-vented type units.

2. [   ] Minimum clearances maintained (i.e. light fixtures, cranes, ducts, equipment, motor, etc. which can be moved into the space) to prevent UV exposure.

3. [   ] Type (bent-tube, straight-tube or panel) coordinated between specifications and drawings.  Schedules shall indicate input vs length or maximum capacity per square footage (consistent with specifications).

4. [   ] Electrical Power

5. [   ] Mounting Height specified

6. [   ] Gas connection (flexible)

7. [   ] Support detailed; In facilities with high bay doors, rigid horizontal supports may be necessary to prevent prevailing winds from causing units to swing (when supported from chains). 

8. [   ] Tube type heaters will produce condensation when exhaust gas is allow to reach low enough temperature.  If design is to allow condensation provide condensate piping and floor drains.  Vertical portions may require condensate drains whether or not you design for non-condensing temperature. 

XVII. FUELING SYSTEMStc \l1 “FUELING SYSTEMS
A. [   ] Shear valve detailed at fuel dispenser.

B. [   ] Locate leak detection controller with input from user.

C. [   ] System conforms with NFPA 30.

D. [   ] Tanks are double wall containment type with leak detection, or located within a containment basin, not both.

E. [   ] Tank capacities do not exceed limits of NFPA 30A.

F. [   ] High flow rate nozzles are provided for dispensers serving trucks and tracked vehicles.

G. [   ] Pressurized piping is double wall with leak detection when buried.

H. [   ] Vapor vent and fill point port must be on same end of tank.  Limited hose length on truck.

I. [   ] Where tanks are located beneath a canopy, insure that submersible pumps can be removed.

J. [   ] Detail transition from fiberglass to steel where line goes from below to above ground.

XVIII. HEAT PUMPS

A.  [   ] Use of heat pumps for 100% outside air make-up air units is not advised.  Manufacturers limit maximum and minimum entering air temperatures.

B. [   ] For barracks complexes or other facilities with numerous water source heat pumps, provide a high (100) and low (55) temperature alarm for the loop water.  This signal should be transmitted to a central location (ie UMCS) if it system exists. 

XIX. HYDRONIC PIPINGtc \l1 “HYDRONIC PIPING
A. [   ] Surge taken into account on quick opening and closing valves.

B. [   ] Piping to equipment requiring coil or tube pulling; arranged to permit maintenance.  Isolation valves and unions shall be located outside of the envelope for coil removal.

C. [   ] Sufficient valving is provided to isolate minimum system sections for repair or maintenance, by floor, wing, bay, etc.

D. [   ] Expansion loop anchors locations are coordinated with structural to account for forces placed on the building structure.  Location of guides properly shown on drawings.

E. [   ] Bypass lines and isolation valves are provided to allow removal of meters for critical facilities.

F. [   ] Type of valve for each service is indicated on drawings with proper symbol (insure consistency with legend).

G. [   ] Air separator located at lowest pressure point in system and highest temperature.   Schedule flow rate and pressure drop.

H. [   ] Air vents with isolation valves are specified at all high points and at heat exchangers.

I. [   ] Air separator provided on both cold and hot water systems.

J.  [   ] Dielectric unions are specified at all connections of dissimilar metals.

K. [   ] Minimum 1-inch diameter condensate drains are provided.

L. [   ] Condensate drain piping is sloped a minimum of ¼” per foot in direction of flow.

M. [   ] Condensate trap provides a minimum difference in inlet to outlet elevation of  inch plus the AHU total static pressure rating.

N. [   ] Strainers provided upstream of all steam traps, control valves, meters and pumps.

O. [   ] Strainers are equipped with blow down valves.

P. [   ] Critical systems are provided with redundant parallel strainers with isolation valves.

Q. [   ] Valves are located such that they are accessible to maintenance personnel without use of ladders.  If valves must be installed above 7 feet, provide chain operators.  Insure that chain operators do not interfere with equipment or hang in maintenance access.

R. [   ] Specify welded steel pipe for large systems (greater than 150 mm (6 inch) pipe).

S. [   ] Expansion tank schedule shall include initial pressure (setting of make-up water regulator, if at same elevation or adjusted accordingly if not), minimum tank capacity, calculated expansion volume (often referred to as acceptance volume) maximum final pressure (below pressure relief valve setting).  

XX. INDOOR AIR QUALITYtc \l1 “INDOOR AIR QUALITY (IAQ) 

A. [   ] INSURE full compliance with ASHRAE 62-1989R.  The following are few of the common repetitive deficiencies that have been noted.

B. [   ] Locate minimum outside air intakes at least 6  feet above landscaped exterior grade and 9 feet above non-landscaped grades.

C. [   ] Duct liner not shown in OA intake within 18 inches of opening.

D. [   ] Do not use steam from heating or process boilers for humidification.  Use of re-boilers is a design alternative.

E. [   ] Insure intake for building outside air is properly separated from building exhaust and relief air openings, cooling towers, loading docks, etc.  Take into account prevailing winds when determining location of outside air intakes.

F. [   ] Insure that the provision of ASHRAE 15 (Safety Code for Mechanical refrigeration) is met when mechanical rooms contain refrigeration equipment or piping.  Exhaust fan must be sized in accordance with ASHRAE 15.  Insure detectors are properly located to sense a leak and detection panel is shown.

G. [   ] Use effectiveness calculation as required by ASHRAE 62. 

H. [   ] Reproduction rooms using ammonia; insure that detection system and localized exhaust is provided.

I. [   ] Specify sloped drain pans and properly sized trapped condensate drains (provide schematic).

J. [   ] Filter types, access and magnehelic gauges provided. 

K. [   ] Air distribution is complete and effective.  When offices will have partial height partitions (bullpen arrangement), verify height to insure air flow is not blocked and use troffer type diffusers to the maximum extent.

L.  [   ] Use ducted returns on top floors which are subject to infiltration and roof leaks.

M. [   ] Minimize the use of air handling equipment in areas that are difficult to access.  Poor accessibility leads to lack of maintenance, which in turn contributes to poor IAQ.

N. [   ] Do not use exhaust fans in mechanical rooms with atmospheric burners.

O. [   ] Consider use of separate minimum Outside Air (OA) and maximum OA dampers when economizer is provided.  This will provide better metering of minimum OA.

XXI. MECHANICAL ROOMStc \l1 “MECHANICAL ROOMS
A. [   ] Equipment rooms are located along exterior walls with exterior access doors (double leaf).

B. [   ] Sufficiently large doors or easily removable panels are designed to allow passage of largest single component.

C. [   ] Floors are sloped to interior drain.




D. [   ] Room is provided with domestic water with hose bib (w/vacuum breaker) and 115 volt power outlets.

E. [   ] Adequate wall space or full standing partitions are provided for mounting of controls.

F. [   ] Adequate space is allowed for wire brushing of water cooled condensers, chillers and coils; filter removal; access to control actuators; etc.

G. [   ] All equipment provided with adequate maintenance space and clearance for safety from electrical panels, switches, etc. (indicate space allowances on drawings)

H. [   ] When fan rooms use space as return air plenum, provide door closers and gasketed doors.  Also, insure that PVC piping or PVC insulation jacket is not allowed in rooms used for this purpose.

I. [   ] Thermometers can be read from floor level.  Locate maximum of 10 feet above finished floor with no obstructions (other piping, etc).

J. [   ] Adequate space to hang piping and control schematics.

K. [   ] Adequate space for control cabinets and location indicated on the drawings.

L. [   ] Electrical outlets are located such that they are usable.

M. [   ] If building has a shop air system provide a regulated air source with sufficient hose to reach any piece of equipment.

N. [   ] All equipment is located on a housekeeping pad.

O. [   ] Floor drains are located such that routing of condensate drains, pressure relief valve discharge, back flow preventer discharge, compressed air condensate do not cross the path from entrance to each piece of equipment.

P. [   ] Minimize the use of thermometers and pressure gauges use PETEs plugs”.

Q. [   ] Control air compressor location is indicated on drawings.

R. [   ] Where fan rooms use space as return air plenum; either route condensate drain to floor drain located outside the fan room or when this is impractical provide floor drain with deep trap and trap primer.

S. [   ] Utilize indicating type valves (i.e. OS&Y, butterfly, ball).

T. [   ] Proper ventilation/combustion air is provided.

U.  [   ] Make effective use of vertical space (in-line pumps, small diaphragm expansion tanks mounted from joists or pipe, etc).  Keep operation and maintenance in mind when doing so.

V. [   ] Chillers and Gas fired equipment should not be located in the same mechanical room, if possible.  If separate spaces can not be provided, then one of the following shall be accomplished in accordance with ASHRAE 15; 1. Combustion air ducted from outside directly to appliance (duct shall be sealed), or, 2. Provide refrigerant specific detector within the mechanical room to shut down all combustion processes in the event of a leak.

XXII. MISCELLANEOUStc \l1 “MISCELLANEOUS
A. Multizone Units: The deck damper outlets, number and velocity must be documented in the design analysis. The pressure loss can be as high as 25% of the system total just at the damper section of the unit.  The design should provide for matched velocity at each duct connection.  
B. Elevators

1. [   ] Hydraulic equipment is located in separate room (ANSI 17.1).  Do not put in Mechanical Equipment Rooms unless it is fenced in with lockable gate.

2. [   ] Insure floor of elevator pit is sloped to a sump (approx. 1 cubic foot).  A pump is required and discharge to a container with level alarm.  Note can only be discharged to waste line feeding a oil-water separator.

3. [   ]  ANSI 17.1 states: “Only ducts for heating, cooling, ventilating, and venting these spaces are permitted to be installed in the hoistway, machine room, and machinery spaces.” The air ducts located above the elevator equipment violates this rule.
4. [   ] Elevators rooms for hydraulic elevators are conditioned to maintain temperature between 50 and 90 degrees F. to maintain proper hydraulic oil viscosity.  Routing of return air through the room is often sufficient 

5. [   ] Hydraulic Elevators are acoustically isolated from occupied spaces.

C. Vehicle Exhaust System:

1. [   ] Detail of overhead systems should indicate long radius rigid connection from spool to connecting exhaust duct.

D. Scheduled Capacities on Drawings

1. [   ] Use calculated values including any safety factors from your DA and insure schedule indicates minimum for each.  Data from catalogs and nominal capacities should not be used.  If you receive the minimum capacity scheduled the design should be functional.

E. Dryer Vents:

1. [   ] Ductwork is joined with tape (no screws).

2. [   ] Minimum velocity is maintained in all possible scenarios.

3. [   ] Clean-outs for lint traps provided.

4. [   ] Vertical lifts greater than 10 feet or total duct losses greater than 16 feet are provided with in-line fan. 

5. [   ] Insure that discharge is into a well ventilated area.  Problems have been found where portions of external balconies have been glassed in for aesthetic purposes and dryer discharge creates unacceptable levels of condensation during winter months.

F. Hangers:

1. [   ] Provide a clevis on all-thread hanger rods suspended from purlins on sloped roof.  This allows rod to hang vertically without bending (which is unacceptable) the all-thread.  Detail installation and add note method of attachment shall be coordinated with manufacturer of purlin.

2. [   ] Special finishes for protection against corrosion in area subjected to high moisture (crawl spaces, etc), in area with corrosive atmospheres (battery charging rooms, etc)  Note stainless steel hangers are also available.

3. [   ] There are many special configuration of hangers, such as V bottom type (used for supporting continuous angle iron for the support of flexible tubing, plastic pipe subject to high temperatures, etc) , wall mounted hangers, etc.

G. Insulation:

1. [   ] Exhaust duct should be insulated where they pass through unconditioned space that will result in duct temperature below the dew point of the surrounding air.  Note that the guide specifications state that exhaust ducts shall be insulated where noted.  Insure that drawings depict the location where insulation is to be provided.

H. Refrigeration:

1. [   ] Use of fixed refrigeration recovery pumps shall be deleted from specification. 

I. Humidity 

1. [   ] For facilities (gyms, churches, etc) which require large quantities of outside air and contain wood finishes, consideration should be made to limit maximum humidity level to prevent warping of wood products.  

J. Penthouses and Wall Louvers

1. [   ]  Insure a drain pan is provided for all wall louvers and penthouses. REASON:  The method of testing a louvers capability to prevent water penetration is based on rain falling straight down.  Wind blown rain above 10 mph will penetrate the best louver or penthouse.   

XXIII. NOISE AND VIBRATION CONSIDERATIONStc \l1 “NOISE AND VIBRATION CONSIDERATIONS
A. [   ] Noise Criteria Levels are documented in the design analysis and the target values indicated on the drawings for each space (provides goal for coordination with final TAB results).

B. [   ] Location of equipment outside of the building does not cause the NC level within the building to be exceeded.

C. [   ] Reciprocating equipment on second floor is provided with adequate vibration isolation. 

D. [   ] Where pumps or other equipment requires an inertia base, insure that the connecting piping, electrical conduit etc. does not transmit vibration to the structure.  

E. [   ] In-line pumps supported by spring isolation hangers (detailed).

F. [   ] Roof top units; Supply fan noise is properly attenuated on both the return and supply side.

G. [   ] Exhaust fans are considered in noise analysis.

H. [   ] Sound traps are properly size.  Use of undersized attenuators may result in regenerated noise (NC level) greater than that being attenuated.

I. [   ] Seismic restraints do not allow transmission of vibration to structure.

J. [   ] Drawings and Specifications; do not use the following quote: HVAC system noise shall not exceed NC-XX.  This would require the contractor to perform an acoustical analysis.  Acceptable in Design-Build contracts only.

K. [   ] Sound traps shall have attenuation requirement for each octave band.

L. [   ] If possible locate Fan Powered VAV boxes outside of noise sensitive areas.

M. [   ] Mechanical closets for hydraulic elevators are acoustically isolated from occupied spaces (consideration of masonry construction to attenuate low frequency noise).

N. [   ] Many HVAC products (VAV boxes, diffusers, etc) have NC ratings which include a value for room attenuation.  Insure that the value used by the equipment manufacture is consistent with the installed conditions and reflected in the Design Analysis calculations.

O.  [   ] VAV box noise generation is a direct function of inlet static pressure.  Insure that maximum pressure anticipated is taken into account when determining final room NC level.  

P. [   ] Fan noise levels (to include exhaust fans) are scheduled to indicate maximum db allowable for each octave band.

Q. [   ] Use of acoustical lining (without perforated metal support) should only be used on return boots and sized for maximum velocity of 800 fpm.

R. [   ] Acoustical lining extends through mechanical room wall (except when penetration is protected by fire damper).

S. [   ] Acoustically lined elbows should not have turning vanes which redirect the noise.

T. [   ] Proper fan arrangement provided to minimize both pressure losses and noise generation.         

U. [   ] All rotating equipment (fans, pumps, compressors, etc) are fully isolated with flex conduit, flexible pipe connections, offset screwed piping, isolation hangers and supports, flex duct, etc.

V. [   ] In areas requiring NC of less than 30 consider use of ceiling supply with return near the floor (for better air distribution at low discharge velocities).

W. [   ] Diffusers on evaporative cooling are provided with acoustically lined can or boot.

XXIV. OPERATION AND MAINTENANCE CONSIDERATIONStc \l1 “OPERATION AND MAINTENANCE CONSIDERATIONS
A. [   ] Functional access to filters and equipment is provided.

B. [   ] Access to roof mounted equipment.  Consider future replacement and path of access for maintenance personnel with tools and repair parts.

C. [   ] Location of thermometers and pressure gauges in mechanical rooms can be read from the floor level.

D. [   ] Isolation valves and unions properly located to minimize the piping removal for replacement of coils, etc.

E. [   ] Provide adequate number of floor drains in mechanical rooms to minimize runs of piping (condensate, overflow, drain, etc) across access paths to equipment.

F. [   ] Pull space (for coils, tube bundles, motors, etc) is indicated on the drawings.

G. [   ] Painting specifications provide for painting of all exposed ferrous surfaces that are not factory painted.  Note that many suppliers provide only a prime coat unless specified otherwise.

H. [   ] Where equipment includes backwash capability (softeners, filter, etc) insure that floor drain is adequately sized to accept the high flow capacity without overflowing.

I. [   ] Provide filter holder/base on residential A/C and Heating units (door should be specified to be hinged with thumb screw fastener).  

J. [   ] Access to all dampers, valves and equipment located above ceilings.

K.  [   ] Clean-outs for plumbing system allow clearance for cleaning machinery and are located away from high traffic areas.

L. [   ] Hose bibs (with vacuum breakers) are provided in toilets for housekeeping.

M. [   ]  Place note on drawing to ensure angle valve on domestic water lines servicing drinking water coolers are installed low enough so they can be accessed for maintenance.

XXV. PLUMBINGtc \l1 “PLUMBING
A. [   ] Insure a minimum of 20 psig is available at the most remote water closet to insure water saving toilets will properly flush.

B. [   ] Sleeves are detailed for all concrete floor penetrations.

C. [   ] Shower heads discharge at right angles to shower entrance.

D. [   ] Plumbing clean-outs are shown on the drawings in accessible locations and designated as floor or wall clean-out.  

E. [   ] Plumbing waste, vents, and water piping location agrees on all plans and coordinated with Architectural and Structural Sections.  

F. [   ] Water closets were checked for locations over beams.

G. [   ] Wall hydrants spaced on building exterior in accordance with criteria. 

H. [   ] Adequate wall thickness exists for freeze proof wall hydrants (generally where interior wall T’s into outside wall).

I. [   ] Underfloor piping in expansive soil areas complies with CESWD criteria on expansive soils.  Drawings shall detail installation and catalog cuts provided in Design Analysis for each type of flexible connectors used (sanitary sewer, gas, water, etc.)  Piping shall be supported from building structure. 

J. [   ] Pipe concealment spaces, furring and chases are adequately sized.

K. [   ] The distance from vent to fixture trap conforms to the Uniform Plumbing Code (UPC).

L. [   ] An air gap or indirect waste is provided on all food service equipment as required by the UPC.

M. [   ] Invert elevations of all drain lines are accurately calculated and indicated on the drawings.

N. [   ] Water hammer arresters are provided for groups of about four fixtures rather than for individual fixtures, except where quick-acting valves are installed.

O. [   ] Water hammer arresters are properly located in accordance with PDI (between last two fixtures on grouped fixtures).

P. [   ] In buildings taller than two stories, or where the total stack height is greater than 35 feet, extra heavy soil pipe is specified, not service weight pipe.

Q. [   ] A complete legend and list of abbreviations for plumbing is provided.

R. [   ] Reduced pressure backflow prevention devices are accessible for inspection in accordance with the National Plumbing Code (12” to 60” AFF).

S. [   ] Provide floor drain for every reduced pressure backflow preventer.  Note that water flow rate will be considerable when supply pressure drops, therefore, insure floor drain is minimum 4 inches with large grated area.  Piping discharge horizontally is not recommended.

T. [   ] Penetration of grade beams with piping is detailed to have sleeve with minimum 1-inch annular space around pipe and insulation.

U. [   ] Where wall mounted water closets are specified, the chase is large enough to accommodate support fixtures.

V. [   ] Depth of traps for condensate drains from AHU’s are properly sized to account for negative or positive pressure.

W. [   ] Sand interceptor provided for vehicle wash facilities.

X. [   ] Traps are not provided in Industrial Waste lines which are routed to oil water separators.

Y. Double wall piping 

1. [   ] Provided for lines carrying hazardous materials. 

2. [   ] Specification clearly indicates type of detection system,

3. [   ] Primary and secondary piping materials are specified

4. [   ] Location of detection panels are shown on drawings.

5. [   ] Location of sampling points are shown.

Z. [   ] Isolation valves are provided with proper access.

AA. [   ] Vents are separated from doors, windows, air intakes, and exhaust openings to prevent foul odors from entering the building (National Plumbing code provides minimum distance requirements).

AB. [   ] Make-up water to boilers, hot water washers, chillers, etc, are provided with reduced pressure back-flow prevention assemblies.  Specifications must state that assemblies be tested and documented by a certified individual to be functioning properly.

AC. [   ] Detail/Provide drain sized for reduced pressure backflow vent.  Note that flow rate from large units can be at a high rate, insure that drain is adequately size.  If flow is directed outside insure that space containing BFP has floor drain or content of space and adjoining space will not be harmed by flooding of floor.

AD. [   ] Pressure Regulating Valve (PRV) provided when water distribution pressure exceeds 60 PSIG.

AE. [   ] Reduced pressure backflow preventers provided for lawn irrigation systems.  Note that the device must be above ground level and protected from freezing.

AF. [   ] Overflow roof drains provided.

AG. [   ] Y-Strainer with blow-off provided upstream of thermostatic mixing valve on cold water line.

AH. [   ] Use of heating boilers (hot water or steam) for producing domestic hot water shall be provided with double wall heat exchanger.

AI. [   ] Sand traps provided on boot wash locations, vehicle wash, etc.

AJ. [   ] Water conserving flush valves compatible with toilet/urinal.

AK. [   ] Sump for Elevator Pit:  See ELEVATORS under MISCELLANEOUS 

AL. [   ] Flush valve for handicapped toilet is shown on wide side. 

AM. [   ] Piping located in non-heated areas (ceiling, above stairways, etc) is provided with  some means of freeze protection.

AN. [   ] Plumbing fixtures numbering coordinated with specifications.

AO. [   ] Capacity of gas regulators shown on drawings.

AP.  [   ] Properly sized back wash floor drain (or trench drain) to accept high discharge flow rate.

AQ. [   ] Dormitory fan-coil unit condensate overflow drains shall be routed to drip into sink, bath tub, etc.  Line should be minimum 13 mm ( inch) with portion penetrating ceiling chrome plated with escutcheon.

AR. [   ] See SPECIFIC FACILITIES (hereinafter) FOR DINING HALLS and KITCHENS

XXVI. REFRIGERANT PIPINGtc \l1 “REFRIGERANT PIPING
A. [   ] Piping is designed to provide adequate oil return.

B. [   ] Suction and discharge gas risers are sized for minimum gas velocities of 1000 fpm.

C. [   ] Horizontal suction and discharge gas lines are sized for minimum gas velocities at 500 fpm.

D. [   ] Traps are specified at the bottom of all gas risers with more than 8 feet of vertical run.

E. [   ] Double suction risers are specified for systems with unloading compressors.

F. [   ] All horizontal refrigerant lines are sloped 0.5 inches per 10 feet in the direction of flow.

G. [   ] Design provides isolation valves at inlets and outlets of all major system components and on each end of long refrigeration lines.  Each separable element of the refrigeration system must have provisions for localized evacuation.  Critical systems must be provided with valved bypass lines at all filter-drier locations.

H. [   ] Refrigerant lines which must be run below grade shall be placed in conduit.  Indicate burial depth and minimum casing size and 45 degree fittings.

XXVII. ROOF MOUNTED EQUIPMENTtc \l1 “ROOF MOUNTED EQUIPMENT
A. [   ] Consideration for maintenance of equipment

B. [   ] Access to roof, and consideration of obstacles located between access and equipment

C. [   ] Roof walkways are provided

D. [   ] Detail of pipe penetrations

E. [   ] Coordinate with Architecture on visibility and color of equipment.

F. [   ] Enclosure ratings  

G. [   ] Discharge of exhaust fans does not impact other equipment or personnel.

XXVIII. SYSTEM CONSIDERATIONStc \l1 “SYSTEM CONSIDERATIONS
A.  VAV Systems

1. [   ] Minimum OA is maintained during all modes of operation

2. [   ] Minimum air supplied to space (generally set by ventilation rate) does not cause over-cooling of space (provide reheat if necessary).

3. [   ] Minimum air flow rate does not create dead spots (poor air circulation).

4. [   ] Consider each item (humidifiers, filters, etc) for functional performance at minimum, normal and peak air flow rates.

5. [   ] Verify at minimum outside air and minimum turn down, the mixed air temperature does not drop below the set point of the freeze-stat (45 degrees).   The expected minimum temperature should be used, not the winter design.

6. [   ] Variable speed drives or inlet vortex dampers shown and specified.

7. [   ] Dual Duct systems; Pressure in hot duct is controlled by separate dampers and sensor/controller to prevent over-pressurization of duct work during low heating loads and high cooling loads.

8. [   ]  Light troffers provided with horizontal air deflecting blades.

9. [   ]  Indicate inlet duct to VAV boxes be full size for minimum of 2 duct diameters (4 preferred)

B. Hydronic Systems

1. [   ] Where two-way valves are used to control flow, insure that minimum flow to prevent dead-heading of pump is considered. When two-way valves are used to minimize energy usage (operating on pump curve with by-pass set at or near shut-off) the pump manufacturer should be consulted to insure that radial load imposed on pump shaft will not be detrimental to the life of bearings.

2. [   ] Consideration of thermal shock on hot water systems at start-up.

3. [   ] Carefully consider the use of hot water reset; Not necessary on systems with short piping runs.  Becomes just another maintenance item for the user.

C. Specific Facilities

1. Dining Halls

a) [   ] Make-up air for hoods is properly interlocked with supply fans.

b) [   ] Quantity of Air is supplied under all operating conditions.

c) [   ] Flow rate of air is from dining area to kitchen

d) [   ] Path of air to hoods will not create drafts or noise.

e) [   ] Consider the quality ( possible grease laden) of exhaust air when considering heat recovery.

f) [   ] Capture high humidity loads (example: holding area for dishes immediately after dishwasher with hood).

g) [   ] Insure booster heater for dishwashers are properly specified and scheduled to provide 180 degree final rinse water.  Note that booster heaters are a manufacturers’ option and vary in capacity.

h) [   ] Sizing of air flow rates for Island and Canopy hoods over ovens, fryers, etc. shall be accomplished in accordance with UNIFORM MECHANICAL CODE.   Verify availability of hoods meeting flow rates.  [   ] Verify availability for the size of hoods and coordinate number of control panels and wash down systems with quantity of hoods.

i) [   ] Both Industrial Hygienist Manual and UMC require that exhaust ducts not be on greater that 6 foot centers.

j) [   ] Chrome plate all exposed piping in scullery areas.  

k) [   ] Keep piping out of kitchen mopping areas.

l) [   ] Provide water softeners for hot kitchens, and make-up water for steam boilers when water hardness is unacceptable.

m) [   ] Grease interceptors provided for kitchens and located such that they can be maintained and away from entrances.

n) [   ] Drains for Dining Hall kitchens are connected directly to grease trap separate from other areas of the facility.

o) [   ] Interlocks with natural gas isolation valve(s) and/or electrical shunt trip breakers are coordinated with fire alarm.  

2. Labs and other facilities with tight tolerances on humidity and temperature

a) When space is maintained at a positive pressurization with active controls consider:

(1) [   ] The quantity of outside introduced is limited to the capacity of the heating and cooling coils [one solution is manual outside air damper (set at design maximum OA)  in series with modulating damper for pressurization control]

(2) Space is sealed properly to include the following as a minimum

(a) [   ] Electrical conduits

(b) [   ] Vestibules at entrance with distance between doors great enough to allow entering door to shut prior to next door is opened.

(c) [   ] Determine where envelope will be defined and detail method of sealing each penetration.

(d) [   ] Exhaust air should be vented through a barometric damper adjusted to the desired room pressure.

b) Temperature considerations

(a) [   ] When DX cooling is selected insure that the unit is provided with hot-gas by-pass to prevent short cycling during minimum load conditions and modulating face and by-pass dampers are suggested.

(b) When a Chilled Water system is selected:

(i) [   ] Under low load conditions the chiller will cycle off and for up to 20 minutes (anti-cycle timer).  This can cause two problems; first- the chilled water may rise to a temperature that will prevent the space temperature from being maintained, second- the on-off cycling may prevent the temperature from stabilizing.

(ii) [   ] Consider use of capacitance tank to stabilize chilled water temperature 

(iii) [   ] Chilled water coils must be sized for worst condition (maximum sensible and latent loads).

(iv) [   ] Carefully consider chilled water supply temperature.  To low of a temperature will result in a leaving air that may/will result in over dehumidification. This in turn, results in humidifier operating continuously (results; poor control and excessive energy use).

(c) Heating System:

(i) [   ] When a single space is conditioned to tight tolerances consider not using hot water supply reset, it may affect the capability of reheating supply air during de-humidification control.

(ii) [   ] Heating coil sized to maintain space temperature during de-humidification (ie during low internal heat load and dehumidification)

(2) Humidification System

(a)  [   ] Humidifier has variable capacity control to prevent swings in space humidity.

(3) Controls

(a) [   ] Provide digital PI control with self tuning capability as a minimum.

(b) [   ] All valves and damper actuators should be provided with positive positioners to insure accurate and responsive control.

(c) [   ] Locate sensors carefully (avoid: discharge from diffusers, near doors or possible paths of infiltration, near heat generating equipment and outside walls).

(d) [   ] If recorders are to be provided insure they are located adjacent to sensors.

(e) [   ] When pressurization controls are provided carefully locate the sensor for the low pressure connection.  It will be affected by wind and air currents.  The best option is to provide a ducted return and ducted relief system with the low side pick up in the space above the ceiling.

(f) [   ] Carefully consider the use of economizer control.  It can effect the stability of the space temperature and humidity when the dampers cycle.  Space pressure control will also likely be affected.

(4) Other Considerations:

(a) [   ] When humidification control is provided the space envelope must have a compete vapor barrier.

(b) [   ] Filtration of air must be clearly specified. 

(c) [   ] Distribution of air should be uniform with spot cooling of high heat generating equipment.

(d) [   ] Orient outside air intake and relief air discharge to minimize affect of prevailing winds.

3. TAC SHOPS

a) Coordinate infrared heaters with crane rail and electrical conduits, fixtures and etc.

b) Where rolling drain pans are specified, provide a wheel track in lieu of open angle.  Problem:  Drain pan axles hit sides of angle and become jammed.

c) Coordination of exhaust fans with overhead cranes

d) Exposed duct in front of windows

XXIX. TESTING, ADJUSTING AND BALANCINGtc \l1 “TESTING, ADJUSTING AND BALANCING 

A. Hydronic Systems

1. [   ] Reverse return systems are used when possible.

2. Primary-Secondary Loops

a) [   ] Flow rate to each secondary loop must have means of measuring flow (circuit setter or orifice plate)

b) [   ] Details provided for bridge circuit at primary-secondary interface.  

3. Systems with three-way valves

a) [   ] Balancing valve provided in by-pass leg

b) [   ] Means of measuring flow when valve is in full by-pass (indicate by-pass flow set at 60% of design flow).

4. Systems with two-way valves

a) [   ] Provide means of preventing pump from dead-heading when all valves are satisfied.

b)  [   ] When used on chilled water systems, insure that minimum flow through chillers is maintained.

5. [   ] Large Equipment (greater than 100 gpm flow rate) provided with means of measuring flow rate (i.e. orifice plates, etc.).  Insure that adequate  upstream and downstream pipe lengths are provided and detailed to insure flow measurement

6. Cooling towers (when specified to be tested in accordance with Cooling Tower Institute (CTI); usually only on towers 500 tons and greater)

a) [   ] Provide a one-half inch valved tap in each tower cell inlet (purpose: to measure hot water temperature entering tower).

b) [   ] Provide a half-inch cold water tap downstream of the circulation pump to determine tower leaving water temperature.

c) [   ] Provide means of measuring flow in piping to each cell.  Venturi, flow nozzles or orifice plates are generally used for piping up to 8 inch in diameter.  For larger pipes, provide two 1-1/4 or larger valved taps (90 degrees apart) for making a Pitot-tube traverse.  As required for any flow measuring device insure adequate upstream and downstream straight runs of pipe are provided (generally 10 upstream and 5 downstream).  Provide details to insure proper installation by the contractor.

7. Pumps 

a) [   ] Pressure lines connected to factory pressure taps.

b) [   ] Use single gauge with isolation valves for measurement of differential pressure across pump and strainer. Provide bracket or wall mount gage.

c) [   ] Sufficient straight run of piping (8-10 pipe diameters) or suction diffuser at suction inlet to insure pump operates as factory tested.

8. [   ] Temperature and Pressure taps. Adequate PETE’s plugs or valves taps and thermowells are provided as necessary to verify capacity and operation of all hydronic equipment.

B. AIR SIDE SYSTEMS

1. [   ] Adequate straight runs of duct to perform pitot tube traverse (minimum of 7-1/2 duct diameters) for each major branch of duct work.

2. [   ] Show location of test points on drawings in main supply, return, and zone ducts as a minimum.

3. Balancing damper locations

a) [   ] Locking opposed blade dampers provided in each zone of a multi-zone unit.

b) [   ] Branch take-offs provided with balancing dampers (45 degree take-offs, no extractors).

4. [   ] VAV terminal units are provided with minimum of 4 duct diameters of straight run at inlet.

5. [   ] Air Flow stations (electronic or pitot tube type)

a) [   ] Minimum of 1-1/2 duct diameters of straight duct run upstream and downstream of station. 

b)  [   ] Filters provided upstream of flow stations.  Insure filter is accessible for maintenance and conditioned monitored by control system.

c) [   ] Selection of electronic or pitot tube based on minimum flow expected.  When flow will be less than 600 fpm use electronic type (insure VAV system minimum flow is consistent).

d) [   ] Flow station detailed to allow easy removal for inspection and cleaning.  

6. [   ] Where temperature measurements in ductwork are required indicate threaded type taps with caps (provide detail with stand-off for insulation).

7. [   ] When return fans are specified, insure that a minimum distance of 2-1/2 duct diameters (6 times for velocities greater than 6000 fpm) is provided between fan and the return air and exhaust air dampers.

8. [   ] Branch ducts are offset from the main duct (not opposite from each other).

9. [   ] Volume dampers located as far from outlets as practical.

10. [   ] Duct drops to diffusers have minimum length of two times the duct diameter to assure even distribution from the outlet.

XXX. WATER TREATMENTtc \l1 “WATER TREATMENT
A. [   ] Reduced back-flow preventor provided on all make-up water that is chemically treated.

B. [   ] Provide water softeners for laundries, kitchens, and make-up water for steam boilers when water hardness is unacceptable.

C. [   ] Provide adequately sized floor drain or trench drain for back-wash of softener.

D. [   ] Quantity of salt required and interval of recharging system is brought to the attention of the user.  On barracks with high water demand the interval could be ever other day, with quantity of salt in the hundred of pounds per week.

E. [   ] Indicate space on drawings for chemical drums, pumps, meters, valving, etc.

F. [   ] Provide 115V receptacles for chemical pumps.

G. [   ] Provide space for drums of chemical treatment with containment.

H. [   ] When an automatic treatment system is not required, provide a shot feeder for closed systems.  Detail feeder to be connected across supply and return lines with appropriate isolation valves.

XXXI.  FACILITY PREFERENCEStc \l1 “ FACILITY PREFERENCES
A. FT. HOOD


This link will provide you all disciplines of preferences for Ft. Hood.  The items are listed by specification section.   http://www.swf.usace.army.mil/pubdata/fthood/Technical_Supplement/default.htm                   


All items included in the Fort Hood Supplement shall be addressed.  The following items affect the Mechanical discipline and shall be addressed in addition to the other items in this checklist.

1. Mechanical Rooms, General 

a) [    ] All valves and devices shall be at or near 4 foot off floor whenever possible. Where this can not be accomplished valves above 7 feet in mechanical rooms requires a chain operator.  Insure that the valve is located such that the chain is accessible and not an obstruction in the mechanical room. 

b) [    ] Show coil pull areas on the plans and pipe with union and valves and dismantling the piping system. 

c) [    ] Permanently mark piping with color coded identification of fluid carried and direction of flow. 

d) [    ] Do not put mechanical rooms below grade. 

e) [    ] Use large manually operated rollup doors where possible for equipment access to mechanical equipment. 

f) [    ] Provide space for chemical treatment equipment and chemical drums and backflow prevention. 

.

2. Chilled Water Systems

a) [   ]  Central plants with multiple cooling units are preferred, to permit loss of the largest unit while maintaining at least 65% design capacity. 

b) [   ]  Where master plan calls for multiple buildings in an area, provide for later expansion of a central plant. 

c) [   ]  Use chilled water (with stainless steel cooling tower when water cooled) rather than DX –

3. [   ] Use hot water generators/boilers for heat (multiple units in central plants) and gas-fired domestic water heaters – use onboard steam generators on equipment requiring steam (or a small steam boiler just for the year round steam load.)

4. [   ] Avoid exposed ductwork in occupied spaces unless absolutely necessary. Investigate use of welded seam duct (plastics, fiberglass, etc.) instead of wrapped sheet metal where exposed duct is used.

5. [   ] Provide ducted return in lieu of door louvers, above ceiling (except in medical facilities) and equipment room plenums. 

6. [   ]  Do not locating sources for outside air near to gas regulator vents, generators, boiler flues, etc. (Sometimes code minimum clearances are not enough.)

7. [   ]  Check the architectural design explicitly for maintaining a vapor barrier and insulation barrier around the insulation envelope of the building. Without a well-constructed vapor barrier and building pressurization (0.05" wc) you will create an environment for growing mold.

8.  [   ]  Request that the Architect provide non-hygroscopic finishes and ceiling tile suitable for use in a 90% humidity environment. When thin wood veneers are used in the furniture finishes of the facility you must design carefully for high humidity control.

9.  [   ]  Perform additional part load analysis with indoor relative humidity greater than 55% as a failure criteria in addition to temperature control. Perform this analysis with the equipment that was sized to the normal 97.5% summer criteria but with the load analysis at moist spring and fall temperate conditions.

10. [   ] Provide unions for pump removal, even when a flanged connection is provided at pumps.  Reason: Less time and damage to piping.

11. [   ] When evaporative cooling is used, insure that method of preventing moisture carry-over is provided.

12. [   ] Prefer lockable mechanical yards, coordinate with Architect

15400 Plumbing, General Purpose

13. [    ] Backflow prevention test requirements included in Plumbing, Section 15400A.    
14. [   ] Install air compressors and air dryers under a shelter even though these items are rated to be outdoors.

15. [   ] Use gas-fired equipment when possible.

16. [   ] Potable water testing shall be done by Fort Hood lab, notification one week in advance. Coordinate with Specs Sections.

15566 Warm Air Heating Systems

17.  [   ] Always use vented heated make up air systems for Maint Shops rather than the direct fired


15650 Central Refrigeration Air-Conditioning System

18. [   ]  Show freeze protection for all exposed piping and components for outdoor packaged chiller units.

19. [   ]  The preferred method of cooling is by outdoor packaged chilled water units with air-cooled condensers. For systems over 150 tons water cooled is preferred. 

20.  [   ] Provide alarm/detection/exhaust/ventilation of refrigerant in mechanical rooms and confined spaces IAW ASHRAE 15.

21.  [   ]  Single Zone air handling units must have a preheat and a reheat coil. Provide supply air to the facility that will not create a high humidity condition during any season.

22. [   ]  Variable temperature, constant air flow systems shall be provided only with humidity control. Variable volume, constant temperature systems are preferred due to the cold deck's ability to drop moisture from the air stream.

15935 Ventilation and Exhaust Systems

23. [   ] Use centrifugal exhaust fans for maintenance shop ventilation rather than the vane axial fans. (Noise level max should be specified.)

24. [   ] Use roof centrifugal fans with back draft dampers rather than ridge vents for warehouse and vehicle maintenance shops. The ridge vents allow too much infiltration and fail to close during the winter.

25. [   ] Assure that all maintenance pits in the vehicle maintenance shops have exhaust to rid the pit of fumes.

26. [   ] Provide power exhaust for all battery rooms interlocked with battery chargers. If the exhaust is not operating the battery chargers cannot be energized. Prefer collection hoods for battery charging areas rather than area exhaust.

27. [   ] Provide ventilation IAW ASHRAE 62; with special attention to O/A source and controlled relief.

15951 HVAC Controls

28. [   ]  Use electronic/electric DDC controls that are LonWorks Compatible. Do not use pneumatic controls. Use USACE Army Standard Control sequences rather than custom sequences. DDC SPECIFICATION is available through the Fort Worth District Specs-In-Tac Supplement 15951H


15990 Test And Air Balancing
29. [   ]  Provide TAB on all mechanical systems greater than 5 tons.

B. FT. SAM HOUSTON

1. [   ]  Delete fiberglass duct from the specifications.

2. [   ]  Check with Gene Rodriquez (DPWL mechanical) about use of PLC’s for controls in lieu of SLDC or DDC.

3. [   ] Controls Specification:  Provide laptop in lieu of desktop computers.  Requested by Larry Toman on 18-Jun-01.
C. FT. BLISS


ARCHITECTRUAL COORDINATION

1.  [   ]  Double Glazed Windows.

2.  [   ]  Provide insulation R-30 for roof and R-19 for walls.

3.  [   ]  Interior downspouts to be cast iron. 

4.  [   ]  Solar shading for windows. 

5.  [   ]  Provide double glazed, dark bronze anodized aluminum for exterior windows.

6.  [   ]  Provide mini-blinds for all windows, except in stairs

PREVENTITIVE MEDICINE

1. [   ]  Ensure all outside and janitorial faucets, automatic irrigation system, are equipped with back-flow preventers. Coordination is required with the Directorate of Environment’s Safe Drinking Water Act Program Manager  prior to installation of backflow prevention and cross-connection control assemblies and devices.

ENERGY OFFICE

1.    [   ]  Meters for electricity, water and gas.  Include in the specifications that the electrical meter will have the multiplier installed.  Locate electrical meter in [Mechanical][Electrical] Room.  Vaults containing water meters shall have cover weighing 20 lbs or less or shall have a closeable opening in the cover directly above the meter to allow reading without removing cover. 

2.   [   ]  Ground Source or Water Source Heat Pumps will be used on all new or retrofit HVAC systems where possible. Provide water source or ground source heat pumps in new projects.

3.   [   ]  Passive Solar Applications.  Passive solar architectural applications shall routinely be considered as a part of all project designs.   Operational controls, such as shading and venting mechanisms, to control the amount of heat admitted into the facility during the day, reduce the amount of heat escaping from the facility at night, and provide for thermal comfort of the occupants, are parts of this system.  The following passive solar design parameters shall be incorporated into the design of this project. 

4.    [   ] Latitude at Fort Bliss:  31.8 degrees N.

5.  [   ]  Solar shading for windows.

6.  [   ]  True South:  Magnetic declination for Fort Bliss is 12  degrees east.  That is a compass reads 12 degrees east of True North or 12 degrees west of True South.

7.  [   ]  Prevailing winds at site:  North in winter and west in summer.

8.  [   ]  Optimum Direct Gain Aperture Range (percent range of glazed opening to floor area):  11.6 percent.

9.  [   ]  Minimum profile angle for fixed shade design (may declination):  65.5 degrees. 

10.  [   ]  Recommended shade devices (East and West):  Trees and shrubs.

11.  [   ]  Optimum orientation of facility for passive solar and topo conditions:  Within 20 degrees east or west of True South.

12.  [   ]  All windows and other glazed areas exposed to the sun, including all glass within 20 degrees east or west of true south, shall be completely shaded on the exterior no less than 50 percent of the time between 0900 and 1730 (solar time) daily during the period from April 30 through October 1.  Partial shading all the time is an acceptable alternative provided the total solar gain does not exceed the permitted above, based on actual solar studies.  Shading may be achieved by building projections, either horizontal or vertical, by a deep reveal, or any combination of these measures or other architectural design.

 EMCS:

1.  [   ]  Provide empty conduit from furnace/boiler controls and motors to a central panel board in the M/E room.  Provide a 2’ x 4’ x ¾” plywood panel board in the M/E room and a 4” empty conduit from the panel board underground to the nearest commo manhole.  Preparation is for future installation of an EMCS.

2.  [   ]  Provide capped 6” long 1” pipe tees in the service pipes for installation of future sensors; hot water heater(s) cold and hot water.

3.  [   ]  Shower heads will restrict flow to 2.5/GPM; toilets will be low flow (1.6 GPM); other lavatory & sink fixtures will have restrictors which limit the fllow to 0.5 GPM or less; urinals shall be 1.0 GMP or less.  ; toilets will be low flow (1.6 GPM). 

4.  [   ]  Provide only gas heating system, hot water heaters, boilers and commercial clothes dryers.  Use only electronic ignition.   On family housing hot water heaters, do not provide a heat recovery unit.

5.  [   ]  Exterior security lights to be on photocell.

6.  [   ]  On stairwells that have windows, lights on photocell also.

7.  [   ]  Parking lights to be on a switch/photocell.

  
MECHANICAL/PLUMBING REQUIREMENTS

1.  [   ]  Potable water piping: Use C-900 PVC pipe for water lines. Ductile for pumping lines (D. Estrada).  All domestic water piping below grade shall be type K copper.  All domestic water piping above grade shall be type L copper.  Do not use plastic.
2.  [   ]  Cast Iron for all valve boxes & covers

3.  [   ]  Sewer system.  Provide two-way cleanouts with sweeps in two directions of flow, i.e., two clean-out barrels to grade not just one.  Also, provide clean-out caps (covers) with indentation for tool.f.  Sewer/drain lines.  Use VCP or plastic for sewer lines; delete concrete sewer lines from the specs;  cast iron for drain lines including lines under slab. Vent piping shall be cast iron.  Do not use plastic. 

4.  [   ]  No roof mounted HVAC unless prior approval at design Charrette.

5.  [   ]  Provide electrical low voltage controls for all HVAC.

6.  [   ]  Delete control knob on thermostat and provide a blank face plate. 

7.  [   ]  Where occupant thermostat control is provided provide deadband stat with maximum heating set point of  68F and minimum cooling of 78oF.

8.  [   ]  .Provide night-setback stat when applicable.

9.  [   ]   Provide on/off switch of cooling system in a central location.  Switch by  area with heavy duty cover and lock.

10.  [   ]   28” X 28” access for fan coil units good size.  24” X 24” too small.

11.  [   ]  Washable filters for fan coil units; disposable filters for evaporative cooling units. 

12.  [   ]  Gas fired forced air furnaces will have an EER IAW ASHRAE SPEC 90.1.  Units will have electronic pilots. 

13.  [   ]  GSHP shall always be studied as an option.

14.  [   ]  Gas fired radiant heating will be used in high bay maintenance facilities or warehouses. 

15.  [   ]  Provide slide dampers at each air handling unit for winterization (evaporative coolers)

16.  [   ]  Provide necessary details in the design of the water supply lines to E/Cs to avoid potential freezing.

17.  [   ]  These lines require a method of shutting of the water and then draining the exposed piping.  The exposed piping must be sloped to avoid trapping water.

18.  [   ]   Automatic reset on all boilers Low Water Cut Off Valve.  If boiler is shut down due power interruption instead of low water condition, without automatic reset, DPWL has to make a trip to the building and manually reset it.  Or mechanical float chamber.

19.  [   ]  Provide isolation valves for HVAC piping, domestic and heating piping at each floor level.

20.  [   ]  Flush valves for commodes:  specify 2 ½ inches minimum effective inside diameter of diaphragm.

21.  [   ]  Provide shut off valves for lavatories. [handle type; angle stop]

22.  [   ]  Provide a service sink and floor drain in all Janitor Rooms.

23.  [   ]  Provide a floor drain in Laundry Rooms, Janitor Closets, Mechanical Rooms.

24.  [   ]  Provide single-control type faucets, with seals and seats combined in one replaceable cartridge designed to be interchangeable among lavatories, bathtubs and kitchen sinks, or having replaceable seals and seats removable either as a seat insert or as a part of a replaceable valve unit.  Water flow shall be no more than 0.158 L/s (2.5 gpm) from any faucet.  Delta, Kohler, Price Pfister, Crane, or approved equal.]

25. [   ]  Provide Ball valve instead of Gate valve to shut off evaporative coolers.

26. [   ]  Monitoring control panels for the Oil Water Separator systems, design approval required prior to installation.  (J. Morales)


FIRE DEPARTMENT

1.  [   ]  The Sprinkler Design and Inspectors Test will dictate the requirement for a pressure switch.  If the sprinkler alarm system can be tested without putting the sprinkler system out of service and no excessive water drainage, the pressure switch is no longer a requirement.

2.  [   ]  Fire Dept connection to be siamese.    2 -  2 ½” inlets.

3.  [   ]  Ensure adequate access to Fire Dept connections.  Maximum distance for access to connection is 50’.  

4.  [   ]  Request a BT2-3 transceiver,  Fort Bliss has a D-500 Radio + Alarm System.  Frequency is 138.925 MHz.

5.  [   ] Provide a standpipe system:  4” fire riser to have 2 l/2” hose connection.  Ensure standpipe for entire building is interconnected.

6.  [   ]  Put specifications for fire standpipe into its own specification section.

7.  [   ]  Computer rooms – pre-action type, dry with re-settable heads, Grinell, Viking, or Reliable.

8.  [   ]  Delete plastic option from sprinkler system spec.

9.  [   ]  Do not provide detectors in shower rooms; in bathrooms with showers.

10.  [   ]  08311 spec.  Automatic closing devise on fire shutter.  Automatic losing device shall operate upon the use of fusible link. 

11.  [   ]  Shutdown Evaporative Cooling System upon initiation of corridor smoke detectors, manual pull stations or sprinkler flow switch.  Units will restart automatically when Fire Alarm is reset.

12.  [   ]  A wet pipe sprinkler system is preferred, for facilities not subject to freezing conditions.  (Comments for these requirements needs to be changed)

13.  [   ]  The sprinkler system requirements and installation will meet Life Safety Code 101, NFPA 13 Installation of Sprinkler Systems and Military Handbook 1008-C 

14.  [   ]   Landscape and building accessories shall not obstruct the Fire Emergency Equipment.

15.  [   ]  The Sprinkler risers whenever possible will be located in the exterior mechanical rooms.

16.  [   ]  Fire Department Connections shall, be at a strategic location to the buildings and shall be located and arranged so that hose lines can be readily connected to the intakes without interference from any objects including building, fences, posts, or other equipment.

17.  [   ]  Sprinkler Risers, System Valves and gauges shall be accessible for operation, inspection, tests, and maintenance.

18.  [   ]  Main drain test connections shall discharge to the outside, to a drain connection, capable of accepting full flow water under system pressure tests, or to another location such as an interior drain that will not cause water damage to the building.
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