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Ashrae standard 90. 1

ANSI/ASHRAE/IES Standard 90.1: Energy standards for buildings excluding low-tier homes are issued by ASHRAE and include low-level housing (single-family houses, multi-family homes, modular moller houses, modular housing, modular housing, modular housing) It is a U.S. National Standards Institute (ANSI) standard co-sponsored by the Lighting Engineering Association
(IES) that provides minimum requirements for energy-efficient design of buildings except modular housing, modular housing, modular housing, four stories or more). The original standard ASHRAE 90 was published in 1975. Since then, it has had multiple editions. In 1999, the ASHRAE Board of Directors voted to establish standards for continuous maintenance based on rapid
changes in energy technology and energy prices. This allows you to update multiple times a year. This standard was renamed ASHRAE 90.1 in 2001. Updated in 2004, 2007, 2010, 2013, 2016, and 2019 reflect new and more efficient technologies[2] Structure and form In general, two means to comply with ASHRAE 90.1, or path for architects: prescriptive path: All components of a
building meet the minimum standards specified in ASHRAE 90.1. Performance path: Demonstrates the proposed building design (through building performance simulation) to use less energy than reference buildings built on the ASHRAE 90.1 specification. There are three paths to this. For code compliance, there is an 11th chapter comparing energy models of barely compliant
buildings with energy models of buildings with each other, and the 2016 edition compared baseline models based on the 2004 edition of Standard 90.1 with energy models of buildings, with the addition of appendix G-passes that lower energy consumption that vary depending on the type of building. Within the standard section, there are several variations to this. Some sections
have mandatory provisions, simplified approaches, or trade-off opportunities. The prescriptive path ASHRAE 90.1 includes the following prescriptive requirements: Building Envelope (Section 5): Minimum Wall Insulation, Minimum Roof Insulation, Roof Reflectivity, Minimum Glazing Performance HVAC (Section 6): Minimum Equipment Efficiency, Minimum Glazing Performance
HVAC (Section 6): Minimum Equipment Efficiency, Minimum Glazing Performance HVAC, Re-Heat Limit, Fan Power Limit Domestic Hot Water (Section 7): Minimum Equipment Efficiency, Minimum System Functional Power (Section 8): Transformer Efficiency, Transformer Efficiency, Efficiency Automatic Receptacle Control, Energy Monitoring Lighting (Section 9): Maximum Indoor
Lighting Power Density (expressed in LPD, Watts/Sq.Ft.), Minimum Lighting Control, External Lighting, Parking Lot Lighting and Other Equipment (Section 10): Electric Motor, Drinking Water Booster Pump, Elevator and Escalator Performance Path The performance approach establishes a baseline energy cost budget (ECB). This baseline ECB is established using building
performance simulations to model buildings of the same size.As a project building built according to the prescriptive requirements of ASHRAE 90.1 (Section 5-10). ECB is expressed in dollars. The building performance simulation is then performed on the planned building design. The proposed energy cost budget must be below the baseline energy cost budget to achieve
compliance. This performance approach is also used to demonstrate design energy efficiency represented at a better rate than ASHRAE Standard 90.1. Architectural design is described as 40% better than ASHRAE 90.1-2007 or 20% better than ASHRAE 90.1-2010. The improvement rate for ASHRAE 90.1 is the basis for awarding energy points within the LEED rated system.
Energy codes and status as industry standards Many states apply ASHRAE 90.1 to buildings under construction or renovation. Most states apply standards or equivalent standards to all commercial buildings. Others apply standards or equivalent standards to all government buildings. Some states use other energy-saving standards for all commercial buildings, while others use a
combination of ASHRAE 90.1 standards for all government buildings and other energy-saving standards for commercial buildings. Some states do not apply energy-saving standards for government or commercial buildings. [3] The current state of introduction to the energy code is tracked by building code support projects. As of September 2020, seven states have codes that meet
or exceed the ASHRAE standard 90.1-2016. There are codes in 14 states that meet or exceed the ASHRAE standard 90.1-2013. Eight states have codes that meet or exceed the ASHRAE standard 90.1-2010. Nine states have codes that meet or exceed the ASHRAE standard 90.1-2007, and eight states have statewide codes or codes that pre-90.1-2004. The California Energy
Code (CCR Title 24 Part 6) has a very similar structure and requirements. ASHRAE 90.1 is also the industry standard referenced by the USGBC in the LEED Building Certification Program. It is often used as a baseline for comparisons between projects that employ energy retrospective projects or building performance simulations. Outside the United States, India's energy-saving
building codes have a similar form and scope to ASHRAE 90.1. The development of the Historical Development Standard 90-1975 Standard 90 (other countries have different forms, such as the Architectural Energy Assessment of Ireland, the Energy Efficiency Ordinance of Buildings in Hong Kong) began in the aftermath of the energy crisis of the 1970s. Robert R. Kirkwood,
president of ASHRAE, created the ASHRAE theme for 1973's Optimal Energy U-Use by Technology. At ASHRAE's Winter Meeting in Los Angeles in February 1974, the National Bureau of Standards (NBS) announced the early deployment of building energy standards to 200 ASHRAE conference participants. The National Congress on NBS and Building Standards (NCSBCS)
has offered to turnstandard over against Ashrae, and Ashrae accepted. The development of the proposed standard was standard 90P and was completed within six months. ASHRAE has joined representatives from the American Institute of Architects (AIA), the Lighting Engineering Association (IES), the American Association of Mechanical Contractors (MCAA), the Air
Conditioning and Refrigeration Association (ARI) and the Electrical Energy Association (EEA). The draft standard was issued for public review to 5,000 industry stakeholders on June 21, 1974. Comments were received and revisions were made and the first version was published on January 14, 1975 as ASHRAE Standard 90-1975. In 2004, the ASHRAE 90.1 standard was
applied to buildings, building envelopes and the majority of mechanical lighting systems in buildings. The system for operating new buildings and new buildings under construction will be covered by standard. This criterion also applies to existing buildings and their additions to the system, as well as changes to existing building systems. If the ASHRAE 90.1 standard applies to
building envelopes, the building must be heated in a heating system with an output capacity d.3.4 btu/h-ft2 or cooled by a cooling system with an output capacity exceeding 5 btu/h-ft2. Buildings exempt from ASHRAE 90.1 are single-family homes, multi-family homes of no more than three stories, manufacturing or modular housing, buildings that do not use electricity or fossil fuels,
equipment and building systems used for industrial, manufacturing, or commercial purposes. An updated version of ASHRAE 90.1 in 2007 covers many sections of the building, including building envelopes, HVAC, hot water and lighting. Building envelopes must fall into three different categories: (a) non-living condition space, (b) living condition space, and (c) conditional space,
which is semi-heated space. Each has different requirements to meet. There are also mandatory provisions that require building envelopes to comply with insulation, fenesting and doors, and what is an air leak. The requirements for these provisions are described in the ASHRAE 90.1 manual, each with many requirements. Each section of the building's envelopes, roofs, walls, and
floors has different requirements for each mandatory provision. HVAC systems have many different requirements that must be met. This is because there are many types of HVAC systems with different requirements. The HVAC section has the most requirements because there are so many different types of systems. Some systems are not available, and some are required for
the system to meet the requirements. The ASHRAE 90.1 document has multiple tables that give the minimum efficiency requirements for each system. [1] The hot water system must perform load calculations. Each system must meet manufacturing sizing guidelines. EachA device is also required to meet the minimum efficiency in the table in the ASHRAE 90.1 document. Pipes
that hold hot water must be insulated and have specific insulation requirements for each system type and piping material. There are many controls that a hot water system requires, and each control has different requirements. Temperature control, temperature control, outlet temperature control, circulation pump control, etc. There are also requirements for pool heaters, pool
covers and heat traps for heated pools. [1] With a few exceptions, if new lights are installed or replaced in building space, they must comply with lighting power density requirements. Lighting has many requirements that must be followed, including prescriptive requirements for determining the amount of light in a building. There are also interior lighting controls that need to be
installed in buildings over 5,000 square feet. Lighting also has a number of requirements, such as exit signs and exterior lights. The 2010 edition of ASHRAE 90.1 made many changes, including definitions, tables, and sections. Compared to 90.1 to 2004, energy saving was about 25% including plug load and about 31% excluding plug load. The DOE issued a positive decision and
informed that 90.1-2010 or the DOE should adopt a code to accept as equivalent by October 2013. This scope has been expanded to include predefined industrial processes where the 2010 edition includes only economizers for data centers. Building envelope changes include skylights, solar reflectance, thermal radiation, air barriers, and sun direction. The minimum efficiency
requirements for many types of HVAC equipment have been revised. Other revisions affect fan maximum power limits, pump head calculations, cold water pipe sizing, radiant panel insulation, single zone VAV, and supply air temperature reset. Energy recovery is required for more HVAC systems. Some reheating exceptions have been removed or changed. Overhead air heating
was restricted. Economizer requirements have been added for more climate zones and smaller systems. Class A is now required for all duct seals. The lighting power density (LPD) decreased slightly on average. Added daylight and associated lighting control requirements. A number of lighting control requirements have been added, including independent functional testing of
lighting control, occupancy and vacancy control, external lighting control and building-wide shut-off. Offices and computer classrooms must automatically switch between 50% of 120 V receptacles. Service water booster pumps and elevator requirements have been added. [6] [7] In the 2013 edition, several updates were made to architectural envelopes, lighting, and standard
mechanical sections. For each new edition of an ANSI/ASHRAE/IES Standard 90.1, the DOE must be issued in accordance with Decree[8].Determine whether the updated version improves the energy efficiency of commercial buildings. The DOE issued a positive determination to achieve greater energy efficiency in buildings where Standard 90.1-2013 is subject to its code.
Compared to 90.1-2010, 90.1-2013 will save about 8.7% of energy costs, 8.5% of source energy and 6.7% of site energy. The building envelope section update of 90.1-2013 includes changes to normative opaque envelopes and fenesting performance requirements and phenellation direction requirements in some climate zones. Lighting section updates include changes to lighting
power tolerances for internal and external lights. and changed to lighting control requirements based on sunlight and occupancy sensors. The machinery department has revised the minimum efficiency requirements for many types of HVAC equipment. In addition, changes for optimal starting requirements for commercial refrigerators, freezers and refrigeration equipment, vesti
yard heating systems and DDC systems, system size for energy recovery and occupancy thresholds for outdoor air thresholds and DCVs are included. The 2016 edition of ASHRAE 90.1 2016 includes several important changes to reduce energy consumption in commercial buildings. Key changes include a new compliance path known as the performance evaluation method
included in Appendix G[11] of the standard documentation, the addition of two new weather zones, a new document format, and new technical requirements for building envelopes, lighting, and mechanical systems. The DOE issued a positive determination that standard 90.1-2016 would increase the energy efficiency of buildings covered by the code, and informed that 90.1-2016
or DOE should adopt an equivalent code by February 2020. [12] Compared to 90.1-2013, 90.1-2016 will save approximately 8.2% of energy costs, 7.9% in source energy and 6.7% in site energy. Updates to the envelope section of a building include mandatory requirements for envelope verification, documentation to support air infiltration reduction, and updates to overhead door
air leakage requirements. Changes in normative requirements for metal architectural roofs, walls and fensing, opaque doors and additional requirements for climate zone 0. Updates under the lighting section include changes to lighting power tolerances for internal and external lights. Changes in light source effectiveness requirements and lighting control requirements for residential
units. Under the changes in the mechanical section, it will include weighing cooling water plants, DOAS, elevator efficiency, fault detection and diagnostic updates for economizers. In addition to how energy costs are budgeted, Appendix G is allowed as a new compliance path. [14] Appendix G Baseline is fixed at a specific level and allows you to compare buildings of any code
version.A stable baseline using a new metric called building performance factor (BPF). BPF is based on climate zones and building types, greater flexibility in compliance modeling. [10] The 2019 edition of ASHRAE 90.1 made various changes and clarifications to improve internal consistency. Significant changes include new commissioning requirements based on ASHRAE/IES
standard 202. [17] And updates to the building envelope, lighting, machinery, energy cost budget, and performance evaluation methods section. Updates to the envelope section of the building include revisions to exceptions to air leakage requirements and SHGC, as well as U-factor revisions to fenesting. The lighting section changes the tolerance of lighting power density in the
way of spaces and building areas. A new simplified lighting scheme of up to 25,000 square feet (2,300 m2) has been added to office and retail buildings. It also includes exceptions to parking lighting control requirements and sunshine area controls. The new requirements under the Machinery section have been added to allow the option of using ASHRAE 90.4[17] instead of the
ASHRAE standard 90.1 in computer rooms with IT equipment loads above 10 kW. Pump efficiency; equipment efficiency table updates, new requirements for reporting fan power for ceiling fans. Updated requirements for fan motor selection; new requirements for energy recovery in high-rise homes and condenser heat recovery in acute care hospitals. Article 11 addes baseline
requirements for on-site power generation systems in the Energy Cost Budget (ECB). Updates to the Standard Performance Assessment Methods (Appendix G) section include clarification of fan and coil sizing, explicit heating and cooling COP without fans for baseline package cooling, automatic receptacle control and new rules for modeling baseline envelope infiltration and
updated building performance factors. In addition, both compliance paths include updated renewable energy processing and lighting modeling languages. See ^ a b c d d f American Association of Heating, Refrigeration and Air Conditioning Engineers (2007). Ashley Standard 90.1.Atlanta, GA^b U.S. Department of Energy, initials. (2004). Ansi/Ashrae/iesna Standard 90.1-2004u.
Archive copy (PDF). Archived from original (PDF) in 2011-10-05. 2011-03-25.CS1 Get maint: archive copy as title (link) ^ NAIMA, initials. (January/February 2004). Ashley 90.1 state adoption. Retrieved from Archive Copy (PDF). Archived from original (PDF) on 2011-07-21. Acquired 2011-03-25.CS1 maint: Archive copy as title (link) ^ Code status: commercial Access 15 November
2020 ^ b Kirkwood RR, Standard 90 Origins: ASHRAE Take Energy Standards ASHRAE Journal, June 2010.Archives in Wayback Machine 2013-08-13 June 12, 2014 ^ American Association of Heating, Refrigeration and Air Conditioning Engineers, Inc. (2010). Ashley Standard 90.1.Atlanta, GA ^Archive Copy (PDF). Archived from original (PDF) in 2014-04-16. Acquired 2014-0415.CS1 Maint: Archive copy as title (link) ^ statutory requirement. EnergyCodes.gov Acquired on November 23, 2020. ^ ANSI/ASHRAE/IES Standard 90.1-2013 Energy Saving Decision: Quantitative Analysis (PDF) (Report) August 2014, Pacific Northwest National Laboratory, U.S. Department of Energy. Acquired on November 23, 2020. ^ a b Standard 90.1 Document History
ashrae.org. Acquired on November 23, 2020. ^ Standard 90.1 Appendix G 2013: Performance Evaluation.ashrae.org. Acquired on November 23, 2020. ^ Determination; Building Energy Code Program. energycodes.org. Acquired on November 23, 2020. ^ Energy Saving Analysis: ANSI/ASHRAE/IES Standard 90.1-2016 (PDF) (Report). October 2017. Acquired on November 23,
2020. ^ Performance-based compliance energycodes.gov. Acquired on November 23, 2020. ^ Rosenberg, Michael I., Hart, Philip R.ASHRAE Standard 90.1 Appendix G - Developing performance cost index goals for performance evaluation methods. United States: N. p., 2016.Web. Doi: 10.2172/1240225. ^ Standard 90.1-2019 -- Acquired on November 23, 2020 for energy
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