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THIS NOTICE MUST ACCOMPANY EVERY COPY OF THIS DOCUMENT
IMPORTANT NOTICE

This document, (“Document”) is the exclusive property of Government Expenditure & Projects Efficiency Authority.
This Document should be read in its entirety including the terms of this Important Notice. The government entities may disclose this Document or extracts of this Document to their respective consultants and/or contractors, provided that such disclosure includes this Important Notice.
Any use or reliance on this Document, or extracts thereof, by any party, including government entities and their respective consultants and/or contractors, is at that third party’s sole risk and responsibility. Government Expenditure and Projects Efficiency Authority, to the maximum extent permitted by law, disclaim all liability (including for losses or damages of whatsoever nature claimed on whatsoever basis including negligence or otherwise) to any third party howsoever arising with respect to or in connection with the use of this Document including any liability caused by negligent acts or omissions.
This Document and its contents are valid only for the conditions reported in it and as of the date of this Document.
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[bookmark: _Toc76648577]SCOPE

This design criteria document should contain a brief statement of the scope of the Project as it applies to Mechanical design.  This document should focus on the Mechanical design basis only, not the design basis for the entire project.  There is no need to repeat a list of standard project information that might change and require revising the Mechanical document, when in fact it is not relevant to the Mechanical design basis.  The Mechanical design criteria document should be prepared on a building or facility prototype basis because there is no need to have a separate document for each building or facility if several buildings will have identical or similar designs.

The outline presented in this template is to be followed as closely as possible.  Sections and subsections that are not applicable to the Scope of Work (SOW) for this project can be deleted (with the remaining sections renumbered accordingly.)  The design criteria need not contain the list of deliverables to be prepared for the project.  The complete list of Mechanical deliverables should be covered elsewhere in the SOW documents for the project.

References for design criteria inputs should be listed in each section (as appropriate) and should also be included in Section 11.0 of this design criteria document.

[bookmark: _Toc76648578]SERVICE CONDITIONS

The purpose of this section is to establish the design criteria related to ambient conditions that are to be used for Mechanical design.  It is not necessary to list all of these elements for every project because not all of these criteria will apply to every geographic location.  Rather, this list is intended to provide a comprehensive set of all possible criteria that should be considered by the Responsible Engineer for applicability to the Mechanical design.  Most of these criteria should have been defined in the SOW documents for the project.  But if they were not, they should be included here to establish the basis for Mechanical design before proceeding.

[bookmark: _Toc76648579]Temperature and Humidity

The HVAC design basis shall follow the guidelines in the Energy Conservation Code portion of the applicable building code.  Temperature and humidity design criteria can be provided one of two ways:  either as a dry bulb temperature and associated relative humidity (as a percent of saturation) or as dry bulb temperature and coincident wet bulb temperature.

Two different sets of ambient temperature and humidity conditions are normally required for Mechanical design.  One set contains average and extreme minima (winter) and maxima (summer) for the location.  These temperature (and associated humidity) values define the basis for any equipment located outdoors, including rooftops.  The other set form the basis for HVAC design.  HVAC design should not be based upon extreme minima and maxima because that results in significant over-sizing and inefficient operation for most of the year.  The HVAC design basis temperature must be agreed to by the Entity if not already provided in the SOW documents.

[bookmark: _Toc76648580]Wind Speed and Direction

Wind is typically not a consideration for MEP equipment that is located indoors but can affect outdoor and roof-mounted equipment.  If a design value is not provided in the project SOW documents or applicable building code, then this value should be taken from ASHRAE for the nearest weather station location.  The predominant wind direction may dictate the orientation of some mechanical equipment, such as cooling towers used for air conditioning mounted outside or on rooftops.

[bookmark: _Toc76648581]Precipitation

Maximum rainfall amounts are important for the design of building roof and storm drains along with any outdoor collection basins (e.g., sump) and transfer pumps (e.g., sump pumps).  Roof and storm drains are typically included as part of the Civil design SOW, but Mechanical often sizes the collection basins and transfer pumps.  The applicable building code defines the design storm event.  Two scenarios are of concern:  the maximum 1-hour rainfall (the peak short-term event) and the 10-year design storm (typically a 24-hour event).  These criteria should be coordinated with the Civil Discipline to confirm that the correct bases are being used.

[bookmark: _Toc76648582]Air Quality

This section should address any special conditions unique to the site location that could affect Mechanical equipment and require special design features.  Air quality can be a concern both for design of outdoor/roof-mounted equipment and for HVAC intake filters.  If the building is located near a coastal area, the ambient air can contain highly corrosive salts making special coatings necessary for outdoor equipment.  Buildings in urban areas are sometimes subject to air that contains high levels of airborne pollutants making it necessary to install special filters in HVAC intakes to protect building occupants from breathing that air.  Desert areas with wind and sand may require special shelters and/or air filters to prevent dust and sand from penetrating equipment located outside or getting into areas that are indoors.

[bookmark: _Toc76648583]Elevation

Site elevation relative to mean sea level (MSL) is typically provided but doesn’t normally affect Mechanical design, except at extreme elevations (e.g., greater than 3000 feet above MSL).  The higher the site elevation, the lower the air density will be.  This does affect HVAC calculations, but most computer codes will correct for this automatically.  It is not usually necessary to have the exact elevation at the building site, because the general elevation of the city where the project is located is usually close enough for Mechanical design purposes.  This information can be found in ASHRAE climatic tables if it is not provided in the project SOW documents.

[bookmark: _Toc76648584]Seismic Zone

The seismic design basis from the appropriate building code should be listed here.  The seismic site class and design category along with mapped spectral acceleration forces (for both short and long periods) should be included for the project site.  Mechanical equipment must be specified that can withstand the seismic event described in this section.

[bookmark: _Toc76648585]Design Life

The required design life of Mechanical equipment and systems shall be stated here.  Normal maintenance and replacement parts may be required to meet this design life expectancy.

[bookmark: _Toc76648586]Erosion and Corrosion Control

Effects of any anticipated erosion and corrosion on both internal or external surfaces must be considered on the design life of mechanical components.  Particulates may impact external (e.g., sand, salt, or other debris in the atmosphere) or internal (e.g., suspended solid, including corrosion products) surfaces of equipment, pipe, and ducts.  Soil with high conductivity or with high water content can affect external surfaces of underground pipe and associated components (e.g., buried valves and fire hydrants).  Corrosive fluids (e.g., demineralized water, acid/caustic solutions, cooling water with high levels of dissolved solids, such as seawater, etc.) will impact internal surfaces.  Methods to mitigate the impacts of anticipated internal and external erosion and corrosion shall be described here or in the appropriate subsections of this design criteria document (e.g., electrical cathodic protection for underground pipes, excess wall thickness added as a corrosion allowance for pipes or ducts, external wrapping/coatings on equipment or components, etc.).

[bookmark: _Toc76648587]Enclosure Protection

The minimum degree of enclosure protection for indoor and outdoor mechanical equipment shall be provided here.  Enclosure requirements shall consider air quality (e.g., wind, dust, salt, etc.), safety (e.g., for personnel protection from rotating equipment, high temperatures, or noise), and aesthetics (to meet the Entity’s requirements as described in the SOW documents).

[bookmark: _Toc506446897][bookmark: _Toc506448556]
[bookmark: _Toc76648588]CODES, STANDARDS, AND REGULATIONS

[bookmark: _Toc76648589]Building Codes

Every location will have an applicable building code.  The building code may be a country code (e.g., Saudi Building Code) that is applicable throughout the entire country; a state or provincial code that is applicable throughout the entire state or province; a regional code that is applicable to a large area that crosses state or provincial borders, or a local city code that is applicable only to a particular city.  Each building code is part of a set of codes that includes an Electrical Code, an Energy Conservation Code, a Fire Code, a Mechanical Code, and a Plumbing Code.  It is important to identify each of these codes for Mechanical design.  The Responsible Engineer should be aware of the fact that a local jurisdiction may not have adopted an entire set of matching codes.  This section of the design criteria document needs to clearly identify the codes that are required by the regulatory authorities that have jurisdiction for the review of the project design.

Codes and Standards that related specifically to HVAC, plumbing, or fire protection design are to be included in Sections 4.1, 5.1, and 6.1, respectively.

[bookmark: _Toc76648590]Hierarchy of Design Requirements

The hierarchy of design requirements shall be listed to describe which statutory requirements (e.g., codes, standards, and regulations) or other project documents take precedence over one another.  The process to resolve any conflicts shall also be described here.  The Entity may have requirements that exceed the statutory requirements, but they cannot reduce or waive any statutory requirements.

[bookmark: _Toc76648591]HEATING, VENTILATION, AND AIR-CONDITIONING DESIGN

[bookmark: _Toc76648592]HVAC Codes and Standards

The specific list of codes and standards to be followed for HVAC design shall be listed here.  A separate subsection for each industry group should be used (e.g., ASHRAE, AMCA, SMACNA, NFPA, etc.).

[bookmark: _Toc76648593]HVAC Basis of Design

The HVAC design basis needs to establish which areas will have heating systems, which areas will have ventilation with outside air makeup, which areas will have air conditioning, which areas will have dedicated exhaust, and which areas will have humidity control.  In general, each specific building area should only have the minimum set of services required to meet statutory and Entity requirements.  Use of tables for each building or facility type with rows for rooms/areas and columns to check the areas that will have:  heating, ventilation, cooling, exhaust, and/or humidity control are suggested.

[bookmark: _Toc76648594]Duct Criteria




[bookmark: _Toc76648595]Sizing

The basis for duct sizing will be stated here.  If there are no special Entity requirements for velocity limits and flow resistance/pressure loss, industry guidelines (e.g., ASHRAE, SMACNA, etc.) shall be listed here and followed.

[bookmark: _Toc76648596]Materials of Construction

The design basis for duct material selection shall be stated here.  Special consideration must be given to ducts that might be exposed to high moisture on either the inside or outside surface.  Design guidance for minimum duct thickness shall also be included in this section.

[bookmark: _Toc76648597]Pressure Class

All ductwork shall be assigned a (SMACNA) pressure class based upon the maximum expected static pressure for the duct system.  It is suggested that a table be provided to list the various pressure classes required for the project along with the corresponding system operating pressure ranges.  Ductwork will be constructed per the applicable guidelines for each pressure class.

[bookmark: _Toc76648598]Duct Sealing

Criteria for sealing ductwork shall consider the appropriate guidelines in the Energy Conservation Code portion of the applicable building code.  All ductwork shall be assigned a seal class on the design drawings.  Joints in duct work will be sealed in accordance with the applicable sealing requirements provided in this section for that pressure class.  (A table should be provided in this section to summarize the applicable sealing requirements.)

[bookmark: _Toc76648599]Duct Insulation

The the criteria for applying insulation (e.g., to meet the applicable energy conservation code or meet noise requirements) and the insulation material to be used shall be stated here.

[bookmark: _Toc76648600]Noise and Vibration

The noise limits for various building and facility areas shall be provided here.  If the noise level requirements are different for Mechanical equipment and HVAC equipment in the same areas, separate subsections or tables shall be used to clearly define the requirements.  Use of acoustical enclosures to meet noise requirements shall be described in Section 2.8.

The design basis and method(s) used for vibration control shall also be described here.

[bookmark: _Toc76648601]Air Intake and Filtration

The guidance to be followed for locating air intakes shall be stated here.  Include a discussion for the use and type of inlet louvers and filters to protect against rain, sand, or other debris (along with associated louver sizing criteria).  The filter MERV ratings or particulate removal efficiency shall be provided.

[bookmark: _Toc76648602]HVAC Piping

[bookmark: _Toc76648603]Refrigerant Piping

The design basis for refrigerant piping (e.g., sizing basis and materials of construction) along with insulation requirements and materials to prevent condensation from forming shall be stated here.

[bookmark: _Toc76648604]Chilled Water Piping

The design basis for chilled water piping (e.g., sizing basis and materials of construction) along with insulation requirements and materials to prevent condensation from forming shall be stated here.

[bookmark: _Toc76648605]HVAC System Descriptions

A description of the applicable HVAC subsystems included in the project SOW shall be provided in the following subsections.  The design criteria should contain a brief one or two paragraph description that indicates the design intent for the following HVAC systems.  The purpose of the description is to obtain the Entity’s agreement on the technology to be used and the areas to be covered prior to starting any detailed design.  (Only include the subsections that apply to the project.  Delete ones that do not apply and renumber the remaining subsections.)

[bookmark: _Toc76648606]Ventilation

A description of the ventilation system for each building or facility shall indicate how the makeup air will be distributed, what types of equipment (e.g., air handling units or roof fans) are used, whether air will be ducted, and the level of equipment redundancy (if any is provided).

[bookmark: _Toc76648607]Exhaust

A description of the exhaust system for each building or facility shall indicate which areas have exhaust, whether the discharge is ducted separately to the outside or combined with other exhaust ducts, how fans are controlled (e.g., continuous or intermittent based upon a signal), and the level of equipment redundancy (if any is provided).

[bookmark: _Toc76648608]Heating

A description of the heating system (if required) shall indicate whether it is a hot air system with air ducts distributing the heat to each room, a local system with unit-type or radiative heaters located in each individual room, or a hydronic or steam system with hot water or steam piping run to fan coil units mounted in each room.  It should also indicate the primary heating fuel (typically either electric or natural gas) and the level of equipment redundancy (if any is provided).

[bookmark: _Toc76648609]Cooling

A description of the cooling system for each building or facility shall indicate whether it is a cold-air system with air ducts distributing the cool air to each room, a local system with a separate direct expansion-type unit in each individual room or area, or a central system with refrigerant or chilled water piping run to fan coil units mounted in each room or area.  The description shall explain where the condensate is collected or to where the drains are routed.  It should also describe the level of equipment redundancy (if any is provided).

[bookmark: _Toc76648610]Precision Cooling

A description of the precision cooling system (if one is required) shall include the areas that require the temperature and humidity to be controlled to a narrow band (such as computer and electrical rooms) using computer room area coolers, which can provide heating, cooling, humidification, and dehumidification as needed.  (The basis for temperature and humidity ranges shall be included.)  It should also describe the location of the precision cooling equipment (e.g., in the same room or an adjacent room to reduce noise) along with the level of equipment and instrumentation redundancy (if any is provided).

[bookmark: _Toc76648611]Hydronic Cooling

A description of the hydronic cooling system (if one is utilized) shall include the buildings or facilities where this is used.  The description shall also state whether secondary or tertiary cooling loops are used.  The design basis for ground temperature ranges along with resulting room or area temperatures and humidities shall be summarized.  Any special protection for underground piping (e.g., coating and wrapping or cathodic protection) shall be addressed here if not covered in Sections 2.7.1 or 4.6.  The location of hydronic cooing pumps and related equipment shall also be included.

[bookmark: _Toc76648612]PLUMBING DESIGN

[bookmark: _Toc76648613]Plumbing Codes and Standards

The specific list of codes and standards to be followed for plumbing design shall be listed here.  A separate subsection for each industry group should be used (e.g., ASPE, ASSE, ASME, AWWA, etc.).

[bookmark: _Toc76648614]Plumbing Basis of Design

The basis for plumbing design shall be the applicable local code.  It is recommended that a table be used to summarize the fixtures to be provided.  It is suggested that the table for each building or facility type have rows for rooms/areas and columns to check the areas that will have:  sinks, sanitary connections, floor drains, equipment drains, hose bibs, and/or emergency shower/eyewash stations, etc.

[bookmark: _Toc76648615]Piping Criteria

[bookmark: _Toc76648616]Pipe Sizing

The design basis for pipe sizing shall be described here.  Sizing must conform to the applicable plumbing code (which is normally based upon either the flow rate or a fixture count method using the water supply fixture units or drain fixture units as specified in the plumbing code).  The Entity may require larger pipe sizes than the minimum sizes defined in the plumbing code.  Separate criteria may be required for sizing water supply, drainage, and vent piping.

[bookmark: _Toc76648617]Materials of Construction

A list of acceptable materials to use for the various types of piping shall be listed here.  The materials must conform to the applicable plumbing code.

[bookmark: _Toc76648618]Insulation Requirements

The the criteria for applying insulation (e.g., to prevent condensation from forming on cold water lines and for personnel protection on hot water lines) along with the insulation material to be used shall be stated here.  The criteria shall also consider the appropriate guidelines from the Energy Conservation Code portion of the applicable building code.

[bookmark: _Toc76648619]Backflow Prevention

[bookmark: _Toc76648620]Building Inlet

The type of backflow preventer (e.g., double check valve or pressure reducing) to be used at the inlet to each building shall be stated to conform with the applicable plumbing code.  The location of the backflow preventer shall also be described here.  (If there is no plumbing code requirement for specific location, the location should be selected based upon local customary practice.)

[bookmark: _Toc76648621]Plumbing Fixtures

The method of backflow prevention (e.g., backflow preventer or air gap) shall be stated to conform with the applicable plumbing code.

[bookmark: _Toc76648622]Fire Water Supply

If fire protection systems are supplied from the same building water supply as the potable water, the type of backflow preventer used in the branch connection to the fire protection system shall be stated.

[bookmark: _Toc76648623]Hose Bib Connections

The type of vacuum breaker (e.g., pressure type, atmospheric type, or permanently attached hose connection type) installed at all hose bibs, sill cocks, wall hydrants, or any other devices with a hose connection shall be stated.

[bookmark: _Toc76648624]Valves and Isolation

[bookmark: _Toc76648625]Required Locations

The locations that require full-open type isolation valves in the potable water supply pipe shall be listed, which typically include the following:
· Building entrance
· Base of each building riser
· Discharge of any water meter
· Inlet of each water tank
Inlet of each water heater

[bookmark: _Toc76648626]Fixture Isolation

The requirement for a shutoff valve in the potable water supply to each plumbing fixture (with separate valves for the hot and cold water lines to each fixture) shall be stated.

[bookmark: _Toc76648627]Access Requirements

The locations for shutoff valves and isolation valves located in accessible areas (or with means of access) shall be stated.  The location for each sill cock or wall hydrant isolation (which can be separately controlled by a valve located inside the building) shall also be indicated.

[bookmark: _Toc76648628]Drain Connection Criteria

[bookmark: _Toc76648629]Connection Type

The design basis for connecting drains from all plumbing fixtures directly to a building sanitary drain shall be stated.  A statement shall also be included to ensure that the drainage or discharge from any device other than a plumbing fixture shall not be directly connected to a sanitary drain, vent, or building drain system.

[bookmark: _Toc76648630]Indirect Drain Connection Requirements

The criteria shall state the basis for any indirect connections (e.g., use of an air gap and/or a trap).  Indirect drain piping shall not be smaller than the nominal size of the outlet on the equipment or device to which it connects.  The criteria shall also state whether indirect connections to drain systems are allowed in a toilet room, confined space, concealed space, inaccessible spac,e or an unventilated space.

[bookmark: _Toc76648631]Air-Conditioning Equipment

The methodology for indirect discharge of condensate or other drainage from air-conditioning or cooling equipment to a trapped and vented drain collection line through an air gap shall be described.

[bookmark: _Toc76648632]Drain Hub Connections

The minimum distance (e.g., 50 mm) that open hub drains for indirect waste connections shall extend above the surrounding floor shall be stated.  The sizing basis for indirect drain connections (e.g., at least one nominal pipe size larger than the indirect drain piping) shall also be indicated.





[bookmark: _Toc76648633]Specialty Fixtures

[bookmark: _Toc76648634]Water Hammer Arrestors

The requirements for where to locate shock absorbing devices shall be stated (e.g., at each pipe riser; on all water distribution piping that contains a quick-closing valve just upstream of the quick-closing valve, such as a solenoid valve, pneumatic valve; on all long supply piping runs, near locations where two or more similar adjacent fixtures are supplied by the same branch, or at faucets of the self-closing or push-pull type).  The shock absorbing device shall be located as close as possible to the quick closing valve.

[bookmark: _Toc76648635]Trap Seal Priming

The methodology for replenishing the seal in a trap that could lose its water seal due to evaporation (because of infrequent use) shall be stated (e.g., having an accessible means to replenish the seal manually if allowed by the applicable plumbing code or with a trap seal priming device).

[bookmark: _Toc76648636]Temperature Mixing Valves

The design basis (and associated code reference) for a temperature mixing valve that will ensure an appropriate tepid water temperature for the water supply to emergency shower/eyewash stations shall be stated.

[bookmark: _Toc76648637]Hydro-Pneumatic Tanks

The design basis for any hydro-pneumatic tank in the potable water supply used to maintain system operating pressure shall be provided.  The sizing criteria (for capacity), tank type (bladder or diaphragm) code followed, materials of construction, and connection type for on-site charging (e.g., NPT connection for a Schrader valve) shall also be included in this section.


[bookmark: _Toc76648638]Potable Water Storage

[bookmark: _Toc76648639]Water Tanks

The design basis for water storage (if required on site) shall be stated here.  The criteria shall include the basis for tank sizing, materials of construction, location of overflow, vent, and drain lines, etc.


[bookmark: _Toc76648640]Plumbing Pump Requirements

[bookmark: _Toc76648641]Booster Pumps

The design basis for potable water booster pumps (if required) shall be provided.  Pump type (e.g., usually end-suction when the booster pump is fed directly from a tank or in-line when there is no tank, single-stage, overhung impeller, centrifugal pumps with radially-split casings), sizing criteria, and materials of construction (with all wetted parts meeting the applicable potable water regulations) shall be described.

[bookmark: _Toc76648642]Sump Pumps

The design basis for sump pumps shall be provided.  Pump type (e.g., often submersible, end-suction, single-stage, close-coupled, centrifugal pumps for small sumps used in plumbing applications), sizing criteria, and materials of construction shall be described.

[bookmark: _Toc76648643]Sewage Pumps

The design basis for sewage pumps shall be provided.  Pump type (e.g., submersible, grinder-type, end-suction, single-stage, centrifugal pumps designed to handle sanitary waste with a maximum solid size of 50 mm), sizing criteria, and materials of construction shall be described.

[bookmark: _Toc76648644]Recirculating Pumps

The design basis for any recirculation pumps shall be provided where required by the applicable plumbing code.  Pump type (e.g., in-line, single-stage, centrifugal pumps), sizing criteria, and materials of construction (with all wetted parts meeting the applicable potable water regulations) shall be described.

[bookmark: _Toc76648645]Plumbing System Descriptions

A description of the applicable plumbing subsystems included in the project SOW shall be provided in the following subsections.  The design criteria should contain a brief one or two paragraph description that indicates the design intent for the following plumbing systems.  The purpose of the description is to obtain the Entity’s agreement on the design approach that will be followed and areas that will be provided with plumbing services prior to starting any detailed design.  (Only include the subsections that apply to the project.  Delete ones that do not apply and renumber the remaining subsections.)

[bookmark: _Toc76648646]Domestic Cold Water

A description shall include the source of potable water for the building, any on-site storage features, whether booster pumps are required/provided, backflow prevention plan, building metering, and the location of water supply and storage equipment within the building.  The basic concept for the distribution piping should also be explained.

[bookmark: _Toc76648647]Domestic Hot Water

A description of how water is heated (central tank or individual on-demand heaters), how stored, how distributed, and where equipment will be located shall be provided.  If the plumbing code requires a hot water recirculation system for instances where the length of hot water piping from the source to the fixture exceeds a certain distance (e.g., 30 m), the hot water recirculation system(s) should also be described or an explanation provided as to how the design avoids the need for recirculation.

[bookmark: _Toc76648648]Sanitary Sewer and Vents

A description of the system for collecting and transporting sanitary waste offsite shall be provided.  It should state whether it is gravity-based, pumped, or a combination of the two.  The venting and drainage philosophy should be described and include an explanation of how the drains are vented directly outside the building or facility.  The location of any necessary specialty equipment should be mentioned along with and the final disposition for the sanitary waste (e.g., sent to a public sewer or a private sewage plant).

[bookmark: _Toc76648649]Building Drains

The description shall state whether each building has a common drain system for all services or separate drain systems for sanitary and non-sanitary drains.  If there is a separate, non-sanitary drain system (for water that has not come into contact with sanitary waste or food particles, such as water from floor drains, equipment drains, HVAC condensate drains, etc. that may be recycled for irrigation or flushing of toilets), it should be described, including the drainage philosophy (gravity or pumped), types of fluids collected, equipment locations, venting provisions, and the final use or disposition for these wastes.  If the plumbing code requires treatment or disinfection of the recycled wastewater, such as ozone, chlorine, or UV before this water can be reused for flushing toilets, this should be included in the description.

[bookmark: _Toc76648650]Storm and Roof Drains

If storm and roof drains are included in the Mechanical SOW, a brief description shall be included here.  (Refer to the Civil or Utility design criteria document if this is included in the Civil or Utility SOW for the project.)  If storm or roof drain piping is routed inside the building, the design description must meet the applicable plumbing code requirements.  If applicable, the methodology to drain these systems should be described as either atmospheric (relying on gravity flow with partially-filled lines and sloped horizontal piping) or siphonic (operating at less than atmospheric pressure with completely full lines and no slope, which is more advantageous for large roof areas that require long runs of horizontal piping or multiple vertical drain risers). The description should also indicate how the drains are collected and where the water ends up (e.g., as irrigation water, with non-sanitary building drains, or the sanitary sewer where allowed).

[bookmark: _Toc76648651]Grey Water Recycling

If grey water or recycled water is used within the building, then a description shall be provided for this system.  It should explain the source of the water, its intended use, the method of disinfection, the type and location of equipment, along with the distribution system.

[bookmark: _Toc76648652]FIRE PROTECTION DESIGN

[bookmark: _Toc76648653]Fire Protection Codes and Standards

The specific list of codes and standards to be followed for fire protection design shall be listed here.  A separate subsection for each industry group should be used (e.g., NFPA, local codes, etc.).

[bookmark: _Toc76648654]Fire Protection Basis of Design

The basis for fire protection design shall be the applicable code for the project site.  It is recommended that a table be used to summarize the fire protection features provided for each building/facility area/room.  It is suggested that the table for each building or facility type have rows for rooms/areas and columns to check the areas that will have:  wet pipe sprinklers, dry pipe sprinklers, .standpipe system with hose connections (but no automatic sprinklers), clean agent suppression system (for areas with electrical equipment that should not get wet), fire detection only (without any suppression), and/or fire extinguishers (with extinguisher type stated to distinguish between CO2 types in electrical rooms and multi-purpose, dry-chemical types in most other areas).

[bookmark: _Toc76648655]Fire Protection Piping

[bookmark: _Toc76648656]Materials

The materials of construction for small bore piping (DN 50 and less), large bore piping (larger than 50 mm), and standpipes shall be listed to comply with applicable codes.  The method of construction (e.g., welded or seamless) and connection type (e.g., grooved, threaded, flanged, or welded) shall be included for each piping classification.

[bookmark: _Toc76648657]Fire Protection Pump Requirements

[bookmark: _Toc76648658]Fire Booster Pumps

The design basis for booster pumps (if required) shall be provided.  Pump type (e.g., usually end-suction when the booster pump is fed directly from a tank or in-line when there is no tank, single-stage, overhung impeller, centrifugal pumps with radially-split casings), sizing criteria, and materials of construction (with all wetted parts meeting the applicable potable water regulations) shall be described.  If the pump needs to be UL listed, that should be so stated.

[bookmark: _Toc76648659]Pressure Maintenance Pumps

The design basis for pressure maintenance (“jockey”) pumps (if required) shall be provided.  Pump type (e.g., usually close-coupled, single-stage, regenerative-type, centrifugal pumps), sizing criteria, and materials of construction (with all wetted parts meeting the applicable potable water regulations) shall be described.  If the pump needs to be UL listed, that should also be stated.

[bookmark: _Toc76648660]Fire Protection System Descriptions

A description of the applicable fire protection subsystems included in the project SOW shall be provided in the following subsections.  The design criteria should contain a brief one or two paragraph description that indicates the design intent for the following fire protection systems.  The purpose of the description is to obtain the Entity’s agreement on the design approach that will be followed and areas that will be provided with various types of fire protection features prior to starting any detailed design.  (Only include the subsections that apply to the project.  Delete ones that do not apply and renumber the remaining subsections.)

[bookmark: _Toc76648661]Fire Water Supply and Storage

The description shall describe the source of fire-fighting water for the building or facility, the need (and sizing basis) for any on-site storage features, whether booster pumps are needed, if backflow prevention is required and the location of fire-water supply and storage equipment within the building.

[bookmark: _Toc76648662]Wet Suppression Systems

The description shall list the different types of sprinkler systems required based on the various hazard classes (i.e., light, ordinary, extra) and explain where each type will be used.  The basis for sprinkler nozzle selection and sizing shall be included.

[bookmark: _Toc76648663]Dry Suppression Systems

If required, the description shall state which areas have this coverage and where the dry sprinkler valves will be located.  The basis for sprinkler nozzle selection and sizing shall be included.

[bookmark: _Toc76648664]Standpipe Systems

When standpipes are required (based upon building or facility height), this description shall indicate the type of system (wet or dry, Class II or III), the location of hose stations, and provisions for fire fighter supply connections to put water into the system.

[bookmark: _Toc76648665]Clean Agent Suppression Systems

If clean agent suppression is required, the description shall state which areas have this coverage, the type of agent, the sizing basis for storage of the clean agent, and the location of storage bottles.

[bookmark: _Toc76648666]Fire Extinguishers

The type, size, and location rules for manual fire extinguishers shall be described.  Electrical areas will typically have different types of extinguishers than other areas (e.g., CO2 versus dry chemical).  Mounting of manual fire extinguishers should be in accordance with applicable local codes, which typically specify height limitations (minimum and maximum) and may require brackets or cabinets to hold the device.

6.5.7	Smoke Removal Systems

If smoke removal is required, the description shall state which areas are protected along with the types and location of equipment provided for smoke control.  The description of this system shall also indicate whether the strategy relies on smoke containment techniques to prevent smoke from entering egress areas or smoke management techniques to remove and control the movement of smoke.

[bookmark: _Toc76648667]MISCELLANEOUS UTILITIES

Although not necessarily part of the normal Mechanical design scope for many buildings and facilities, there may be some miscellaneous utilities that interface with the Mechanical scope for some projects.  Some typical ones are listed in the subsections below.  Sections should be added or deleted (and then renumbered accordingly) to cover the specific utilities that interface with the Mechanical SOW.  A brief description of the Mechanical SOW for each utility type shall be included below.

[bookmark: _Toc76648668]Utility Codes and Standards

The specific list of codes and standards to be followed for design of the miscellaneous utility systems shall be listed here.  A separate subsection for each utility type should be used.

[bookmark: _Toc76648669]Compressed Air Systems

A description shall list the areas served (e.g., for operating pneumatic tools in workshop areas or for use in laboratories) and include the sizing basis, supply pressure requirements, along with the number and connection type of air stations.  A typical system includes an air compressor, receiver tank, distribution piping, and air stations mounted along the walls in work areas.  Each air station should include a filter with a connection for pneumatic tools.

[bookmark: _Toc76648670]Fuel Gas Systems

A description shall list the equipment served (e.g., for gas stoves, heaters, or boilers, etc.) and include the sizing basis, and interface pressure requirements (along with pressure reduction and safety relief capability if required).  If fuel gas clean-up equipment is required to meet manufacturer’s requirements for downstream components, a description and sizing basis shall be provided for this equipment also.

[bookmark: _Toc76648671]Fuel Oil Systems

A description shall list the equipment served (e.g., for oil stoves, heaters, or boilers, etc.) and include the sizing basis, storage needs, and interface pressure requirements (along with pressure reduction and safety relief capability if required).  If fuel oil clean-up equipment is required to meet manufacturer’s requirements for downstream components, a description and sizing basis shall be provided for this equipment also.

[bookmark: _Toc76648672]Cranes and Hoists

A list of any cranes and hoists (with lift capacity ratings) shall be provided if needed to lift heavy equipment for maintenance or replacement.

[bookmark: _Toc76648673]EQUIPMENT AND MATERIAL SELECTION

The technical criteria for equipment and material selection shall be included in the appropriate sections above.  However, any additional, non-technical criteria for selection (e.g., country of origin or commercial considerations for lead-times, availability of repair and spare parts, etc.) can be included here.

[bookmark: _Toc76648674]Selection Criteria

This section might include a discussion of the Entity’s requirements for selecting from a list of pre-approved suppliers, the preference for country of origin, or other commercial considerations, such as availability of spare parts and the ability to retain onsite service technicians for maintenance.  All equipment and components must meet the minimum requirements as stated in the contract documents for the project.

[bookmark: _Toc76648675]Energy Savings Criteria

The criteria for selecting high-efficiency equipment shall be explained here.  This could include direction from the Entity for the project, LEED requirements, or from the appropriate sections of the Energy Conservation Code portion of the applicable building code.

[bookmark: _Toc76648676]Life Cycle Cost Analysis

The Entity’s requirements for the commercial evaluation to support selection of equipment and components shall be described.  The analytical methodology to be followed that incorporates not only the initial capital cost, but also includes the anticipated operation and maintenance costs over the useful life of the component shall be summarized here.

[bookmark: _Toc76648677]Safety Considerations

This section shall include any additional safety requirements that the Entity may impose for worker safety (during construction) and operator/occupant safety (for the life of building, facility, or equipment) beyond the mandatory statutory safety requirements (i.e., codes, standards, and regulations.  The steps to incorporate human factor ergonomic principles shall be discussed along with accident mitigation and reduction plans.

[bookmark: _Toc76648678]Standardization and Redundancy

The Entity’s requirements for standardization and redundancy of Mechanical equipment and components shall be described here.

[bookmark: _Toc76648679]PHYSICAL REQUIREMENTS

The criteria for physical layout and arrangement of Mechanical equipment and associated components shall be described here.

[bookmark: _Toc76648680]Piping Layout

The criteria for layout of piping (including associated valves and inline specialty components or instruments) shall be described here.  The requirements shall address access to piping and components for normal operation, maintenance, or replacement.  Additional layout criteria to address requirement for safety (e.g., locating pipes carrying hot fluids out of reach) should be mentioned if not already described in Section 8.4.  Requirements for sloping pipe runs (e.g., to meet an applicable code or to facilitate gravity drainage) should also be discussed if not mentioned elsewhere in this document.

[bookmark: _Toc76648681]Duct Layout

The criteria for layout of HVAC ducts (including associated dampers and inline specialty components or instruments) shall be described here.  The requirements shall address access to ductwork and components for normal operation, maintenance, or replacement.  Additional layout criteria to address requirement for safety (e.g., locating ducts with hot air or flue gas out of reach) should be mentioned if not already described in Section 8.4.

[bookmark: _Toc76648682]Mechanical Equipment Arrangement

The criteria for arrangement of Mechanical equipment and components shall be described here.  The requirements shall address aisle spacing and access to equipment and components for normal operation, maintenance, or replacement along with any other special Entity requirements, such as consistent orientation of similar or identical equipment for human factor considerations.

[bookmark: _Toc76648683]INSTRUMENTATION AND CONTROLS

If a separate design criteria document exists for control of Mechanical systems and equipment for this project, it can be mentioned here (and included as a reference in Section 11.0 below) without any further detailed explanation.  Otherwise, include the relevant design criteria for instrumentation and controls of Mechanical systems and equipment in this section.  Include as many subsections as deemed necessary to describe the functional control requirements for individual pieces of equipment along with complete system integration, including any interfacing electrical systems.


[bookmark: _Toc76648684]REFERENCES

A list of references and supporting documents shall be included in this section.  The document title along with the document number and revision or other unique identifier (such as published version or date) shall be shown.  References made throughout this document may simply mention the appropriate reference section number (i.e., Reference 11.1, 11.2, 11.3, etc.) without repeating the entire reference document title throughout the body of this design criteria document.
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