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Active projects are summarized in this report. The summaries include: the title of the project, the contract duration of the project, the names of the contractor and principal investigator, the sponsoring Technical Committee or Task Group, or other committee monitoring the research and a brief description of the project.

(P) – Projected end date

1644-RP

Smoke Control in Long Atria
September 2019 – July 2022 (P)
Jensen Hughes, Inc.

Principal Investigator: Jennifer Wiley

TC 5.6, Fire and Smoke Control
An increasing number of large building complexes are being constructed to include long atrium spaces. Airport terminals, shopping malls, conference centers, hotels, and sports arenas are examples of facilities with long atria, and all these facilities have high population concentrations. With the present level of knowledge, it is impossible to provide fact-based guidelines for the maximum size of smoke reservoirs for such buildings before dangerous conditions occur that are not predicted by current tools. It is also impossible to provide guidance for the design of cost-effective and energy efficient smoke control systems for such spaces. Without better information, building designs that include long atria may unknowingly expose the public to hazardous conditions during a fire, which will result in liability issues for the designers of the HVAC and Life Safety systems.

1661-RP

Development and Validation of Dynamic Models for the Control of Chiller Plants with Water Side Economizer

August 2017 – April 2022 (P)
University of Colorado

Principal Investigator:  Wangda Zuo

Sponsoring Committee: TC 4.7, Energy Calculations; Co-sponsored by: TC 7.5, Smart Building Systems and TC 1.4, Control Theory and Applications

This project will evaluate the performance of current control sequences for water side economizers published in ASHRAE publications and recommend a new near-optimal control sequence.  It will also provide validated dynamic models to ASHRAE and will demonstrate their use for control sequence evaluation. The project allows the close interaction among experts in energy modeling (TC 4.7), controls (TC 1.4) and smart building systems (TC 7.5) using dynamic modeling of energy transports, control systems and smart control algorithms.

1683-RP

Experimental Evaluation of Two-Phase Pressure Drop and Flow Pattern in U-Bends with Ammonia

April 2020 – September 2022

GIK Institute of Engineering Sciences
Principal Investigator, Ahmad Abbas
TC 1.3, Heat Transfer and Fluid Flow; co-sponsored by: TC 1.3, Heat Transfer and Fluid Flow
Ammonia, notwithstanding its toxicity, is a popular refrigerant in commercial food and beverage applications and in many industrial refrigeration applications. Due to its wide use, the design community needs better prediction tools. ASHRAE members and equipment suppliers who are employed in the design of air-to-refrigerant heat exchangers to be used with ammonia will directly benefit from this study. They will be better equipped to design more compact, reliable, and economically competitive heat exchangers.
1703-RP  

Performance of Vapor Retarder Systems Used on Mechanical Insulation

September 2022 – August 2023 (P)
R&D Services Inc.
Principal Investigator: Michael Joyce

TC 1.8 Mechanical Systems Insulation

Co-sponsored by: TC 10.3 Refrigerant Piping, Controls & Accessories

The scope of this research is to measure water vapor transmission rates of assemblies of pipe insulation materials with various joints and sealant techniques. Most of the research is on various sheet and film vapor retarding technologies that are widely used in the below ambient mechanical insulation industry. Several low permeance materials that are used with or without facers will also be evaluated. Consensus test methods ASTM E96 and a modified version of European Standard EN 13469 will be used to evaluate the materials.
1716-RP
Oil Concentration of Field-Installed Liquid Chillers with Flooded Type Evaporators
September 2023 – August 2024

Delta Heat GmbH

Principal Investigator: Oliver Buchin

TC 8.02, Centrifugal Machines
Prior ASHRAE research has demonstrated the negative effects of high oil concentration on flooded evaporator shell-side heat transfer performance. What has been lacking is an understanding of what oil concentration exists in field installed chillers operating in real world conditions and actual maintenance practices, and what factors influence the oil concentration in field-installed chillers. The focus of this study is on the types of equipment used in larger commercial air conditioning or refrigeration applications. The equipment typical to this type of application has among the highest initial costs and the highest energy utilization of any in the HVAC&R industry.
1721-RP

Oil Return and Retention in Unitary Split System Gas Lines with HFC and HFO Refrigerants
April 2017 – July 2023 (P)
Purdue University

Principal Investigator; Eckhard Groll

TC 8.11, Unitary and Room Air Conditioners and Heat Pumps

Co-sponsored by: TC 10.3 Refrigerant Piping, Controls and Accessories; TC 3.4, Lubrication
The objective of this project will be to develop rules for sizing refrigeration interconnecting gas piping in unitary split systems to ensure oil return to the compressor in both air-conditioning and heat pump.
applications. Both horizontal and vertical lines would need to be addressed. The rules that are developed would be such that they would be applicable to all existing refrigerant-oil combinations currently in use as well as new combinations currently under investigation. The results would be published in the next available edition of the ASHRAE Refrigeration Handbook.
1733-RP

Develop Design Criteria for Psychrometric Air Sampler and Mixer Apparatus for Use in ASHRAE Test Standards
August 2018 – May 2023 (P)
Oklahoma State University

Principal Investigator:  Christian Bach

TC 8.11, Unitary and Room Air Conditioners and Heat Pumps

This research will improve the consistency between the manufacturer and audit test facilities, which will result in less risk and improved verification of compliance standards. This project will provide technical detail to HVAC testing laboratories that test unitary systems where the air must be sampled for both dry bulb temperature and humidity. This sampling impacts all users of psychrometric test facilities from the development of performance ratings to the verification of compliance with energy efficiency standards.

1734-rp

Reproducing a Representative Urban Atmospheric Aerosol Distribution at HIGH CONCENTRATION in the Laboratory for Air Filter Ageing to be used in ASHRAE GPC 35P for Determining the Energy Consumption Caused by Air Filters
August 2017 – December 2022 (P)
Purdue University

Principal Investigator: Brandon Boor

TC 2.4, Particulate Air Contaminants and Particulate Contaminant Removal Equipment

Co-sponsored by: SSPC 52. Method of Testing General Ventilation Air Cleaning Devices for Removal Efficiency by Particle Size
The results from this work statement would affect the energy usage and design criteria for several ASHRAE Handbook Chapters and Standards. The Handbook chapters that would be affected are Chapter 29 - Air Cleaners for Particulate Contaminants, HVAC Systems and Equipment Handbook; and Chapter 46 - Control of Gaseous Indoor Air Contaminants, Applications Handbook.
1756-RP

Evaluation of particle sensors for indoor air quality monitoring and smart building systems
January 2018 – December 2021 (P)
Ohio State University

Principal Investigator:  Andrew May

TC 2.4, Plant and Animal Environment; Co-sponsored by: TC 7.5, Smart Building Systems
The objectives of this proposed research are to fully test and document the performance of a large number of commercially available PM sensors and to provide recommendations for developing ASHRAE standards and guidelines for evaluating their performance for applications in IAQ monitoring and integration into smart building systems.

1760-RP

Update of clothing database for existing and new Western clothing ensembles, including effects of posture, body and air movement

April 2018 – August 2021 (P)
Loughborough University
Principal Investigator: George Havenith

TC 2.1, Physiology and Human Environment,

To improve the clothing database, to provide data that are not presently available for input into Standard 55 and other models, and to make these standards and methodologies more accurate in their application to situations where western attire is worn.
1769-RP
Experimental Evaluation of the Efficiency of Belt Drives for Fans
September 2018 – August 2022 (P)
AMCA International Inc.

Principal Investigator

Sponsoring TC 5.1, Fans
The results of this research effort will provide tools to air system designers to allow them to separate out the impacts of belt part-load efficiency on system efficiency, to compare the efficiency levels of belt- and direct-driven fans, and to balance energy savings with other requirements used in the fan system selection process.
1780-RP
Test method to evaluate cross-contamination of gaseous contaminant within total energy recovery wheels
April 2020 – December 2022 (P)
University of Saskatchewan

Principal Investigator, Carey Simonson

TC 9.10, Laboratory Ventilation; co-sponsored by: TC 2.3, Gaseous Air Contaminants and Gas Contaminant Removal Equipment; TC 9.6, Healthcare Facilities; SSPC 62.1, SSPC 62.1, Ventilation for Acceptable Indoor Air Quality

The Environmental Health and Safety professionals, laboratory designers and other ASHRAE Members need reliable gaseous contaminant transfer data measurements methodologies to complete the necessary risk assessment when evaluating energy recovery systems for their laboratory ventilation projects. Technologies shown to limit contaminant transfer would allow greater energy savings and reduce the carbon footprint. Compared to commercial buildings, the opportunity for energy savings in laboratories is much greater. ASHRAE should play a leadership role in optimizing the HVAC systems in laboratories while keeping safety a top priority.
1784-RP

Repeatability and reproducibility assessment of ASHRAE Standard 52.2 as currently amended
April 2019 – September 2022 (P)
Owen Filtration Consulting Inc.

Principal Investigator: Kathleen Owen

TC 2.4, Particulate Air Contaminants and Particulate Removal Equipment

	Co-sponsored by: SSPC 52.2, Method of Testing General Ventilation Air-Cleaning Devices for Removal Efficiency by Particle Size 

The objective of this project is to determine repeatability and variability of the ASHRAE 52.2-2017 (inclusive of all changes since 2001) test method and to recommend improvements to the methods. Testing will include measurement of the pressure drop, initial efficiency, and efficiency after dust loading. Appendix J conditioning with fine KCl particles would be conducted as a subset on high efficiency filters. As recommended in 1088-RP, dust holding capacity testing will not be included (revisions to Standard 52.2 did not affect these procedures 


1785-RP

Experimental Validation of Refrigerant Charge Models in Coils for Residential Split Systems
August 2017 - January 2023 (P)
Oklahoma State University

Principal Investigator: Christian Bach
TC 8.11, Unitary and Room Air Conditioners and Heat Pumps

Co-sponsored by: TC 8.4, Air-to-Refrigerate Heat Transfer Equipment and TC 6.3, Central Forced Air Heating and Cooling Systems

This project will improve equipment models so that they may more accurately reflect the real performance of actual systems in the field. This is of value to BEM practitioners as well as to equipment designers. The ASHRAE Handbook of Fundamentals (2013) outlines several energy modeling tools that are widely used in the industry (e.g., DOE2, EnergyPlus, TRNSYS) and the current methodologies for equipment modeling (Regression Models and First-Principle Models). Unitary split systems, especially heat pumps, which are used widely in both Residential and Commercial applications pose unique challenges. Since not every rated split system match is lab tested, modeling is leaned on heavily. A weak link in this process is refrigerant charge inventory. Improving the robustness of charge migration modeling will result in greater confidence in the design and selection process for engineers in the field, rating agencies, and manufacturers.

1789-RP

Optical and Thermal Performance of Hollow Glass Block Units

September 2022 – October 2024 (P)

University of North Texas

Principal Investigator: Weihuan Zhao

TC 4.5, Fenestration - This research will provide useful results to update the section on HGB of the Fenestration

Chapter of future editions of the ASHRAE HOF by including performance data of current HGB products. The aim of the project is to develop simplified models for implementation in existing fenestration design tools and building energy simulation software to enable glass block industries, building design professionals and engineers generate design performance data and comply with the requirements of relevant building energy efficiency standards and building energy codes.

1800-RP

Spray Evaporation on Enhanced Tube Bundles with Low GWP pure Refrigerants and Refrigerant/Miscible Oil Mixture
September 2018 – February 2022 (P)
Auburn University
Principal Investigator, Lorenzo Cremaschi

TC 1.3, Liquid to Refrigerant Heat Exchangers
This study would help the industry to understand the physics of thin film evaporation phenomenon for pure low GWP refrigerants and refrigerant/miscible oil mixtures on structured 3-D enhanced tubes and help optimize such exchangers for air-conditioning and refrigeration applications. The basic objective of this project will be to perform spray evaporation heat transfer and pressure drop tests on a tube bundle with low GWP refrigerants and refrigerant/miscible oil mixtures at various temperature and pressure conditions of interest to air-conditioning and refrigeration industry. The universal correlations and/or charts would be developed for the general benefit of the stakeholders. The investigator(s) is/are expected to present the results of the study in a manner that clearly and quantitatively shows the enhancement factors achieved compared to conventional flooded evaporators and its impact on the overall COP of a chiller.
1806-RP

Flammable Refrigerants Post-Ignition Simulation and Risk Assessment Update
January 2017 – January 2018 (P)??
Gexcon, US

Principal Investigator: Scott Davis

Sponsoring Committee:   MTG.LowGWP

The objective of this project is to understand the Severity of events where flammable refrigerants are ignited under different scenarios for various HVAC&R products.  Such understanding will allow for the assessment of the overall risks of using flammable refrigerants in HVAC&R products, taking into account both event Probability and Severity.
1815-RP

Integrating Occupant Behavior Data into Building Information Modeling for Performance Simulation”
September 2022 – December 2023

Carmel Software Corporation

Principal Investigator:

Sponsoring Committee: MTG.OBB: Occupant Behavior in Buildings 

Co-sponsored by: MTG.BIM, TC 1.5, Computer Application TC 4.7, Energy Calculations & TC 7.6, Building Energy Performance

With the formation of the Multidisciplinary Task Group Occupant Behavior in Buildings (MTG.OBB) ASHRAE has demonstrated an interest in occupant behavior in buildings and its application by ASHRAE members. As mentioned in the previous section, research is ongoing into how to realistically represent occupant behavior, and account for this behavior in building performance simulation. Most works focused on occupant behavior to date have taken place internationally, for example through IEA-EBC Annex 66 (Yan, D., Hong, T., 2016) and ongoing Annex 79 (Wagner & O’Brien, 2018). While the products of these studies are in the public domain, they are not easily used by practicing designers such as ASHRAE members. The proposed research project is an opportunity to advance understanding and application of occupant behavior within ASHRAE member interest domains.

1816

Reporting the Energy Use and Heat Gain from Imaging Equipment

November 2019 – June 2022 (P)
Mazzetti 

Principal Investigator: Walt Vernon

TC 4.1 Load Calculation Data and Procedures & TC 4.7 Energy Calculation and Modeling
This research will provide standardized and consistent heat gain data, help engineers calculate.
cooling loads, model energy use, and make more accurate equipment and system selections. Specifically

the research will result in two Data Tables: Data Table 1 - will provide heat gain and energy use by complete systems based on field tests of operating systems.  Data Table 2 - will indicate typical heat gain and energy use by system components under prescribed load conditions (if sufficient manufacturer assistance occurs).

1824-RP
Accounting for the Barometric Pressure Impacts on Psychrometric Performance Testing of Unitary Air-Conditioning and Heat Pump Equipment   

April 2020 – September 2023 (P)
University of Louisiana at Lafayette

Principal Investigator: Peng Yin

Sponsoring TC by:  TC 8.11 (Unitary and Room Air Conditioners and Heat Pumps); Co-sponsored by: SSPC 41 (Standard Methods of Measurement) 
The goal of this project is to develop a set of guidelines for testing unitary air conditioners and air-source heat pumps at different barometric pressures and a correction procedure to adjust the measured results to standard conditions. Three aspects need to be considered: the effect of barometric pressure on outdoor air mass flow rate, the standard condition “corrected” indoor coil airflow rate impact on fan power, and appropriate psychrometric conditions independent of barometric pressure.  

Different types of fan motors react differently to changes in barometric pressure. It will be important for this project to consider common fan motor types for the indoor and outdoor units of unitary air conditioners and air-source heat pumps. In particular, fixed speed, constant torque, and constant flow blowers will need to be considered. The set of guidelines developed by this project will likely vary for different types of air moving equipment. A method of correction of measured fan power should be provided.  
1831-RP
Validation of a Test Method for Applying a Standardized Frost Load on a Test Evaporator in a Test Chamber with an Operating Conditioning System  
September 2021 – March 2023

Creative Thermal Solutions, Inc.

Principal Investigator: Stefan Elbel

Sponsoring Committee: TC 10.7 (Commercial Food and Beverage Refrigeration Equipment)
The key objectives for this research are as follows. Examine at least three approaches that can be used for indicating the magnitude of a frost load accumulated on a unit cooler and that can be also used as part of a walk-in refrigeration system testing in current test chambers designed for performance measurement in accordance with AHRI 1250-2014. The potential approaches will be the primary methods for indicating that a full frost load has accumulated on the unit. The test plan for the research involves the usage of a secondary box to allow direct measurement of the injected moisture for the verification of the viability of the primary methods. However, the primary approaches would not themselves require such a box. The objective is to determine which primary method provides the most repeatable indication that a full frost load has accumulated, without requiring a direct measurement of the frost mass, or of the frost volume with the dedicated secondary box. Assess the repeatability of frost load indication and develop requirements for the frost load accumulation period to target variation of accumulated moisture of no more than 5 percent between frost accumulation runs.
1833-RP
Literature Review for Evidence of the Basis for Specified Air Change Rates (ACR) for Cleanrooms, Laboratories, laboratory animal facilities, and health care facilities with medium to high ACR
September 2019 – April 2021 (P)
Affiliated Engineers, Inc.

Principal Investigator: Roger Lautz 
Sponsoring Committee, MTG.ACR, Air Change Rates
This project will foster and engage ASHRAE relationships with other organization memberships and in turn strengthen member value proposition. This project creates a learning endeavor that could be emulated to additional standards or activities within ASHRAE and outside of ASHRAE and to help promote ASHRAE as a leader in ventilation guidance.  

1835-RP
Characterizing the Performance of Induced Flow Stacks 
September 2022 – August 2024

Ohio State University

Principal Investigator:

Sponsoring Committee: TC 9.10, Laboratory Systems

Co-sponsored by: TC 4.3, Ventilation Requirements & Infiltration and TC 5.1, Fans
The objective of the proposed research is to evaluate the plume performance from various types of induced flow stacks with non-uniform velocity profiles in terms of the downwind plume rise and plume spread. These results will be compared with the plume performance from a conventional exhaust stack with a fully developed velocity profile at the exit of the stack operating in the same environment. Plume rise and plume spread measurements at several downwind distances will be obtained and evaluated to determine whether or not there is a statistical difference between the plumes from induced flow stacks and those from a conventional stack and if they align with values obtained from the ASHRAE dispersion model.
1837-RP
The Effects of Ventilation in Sleeping Environments
October 2019 – November 2022 (P)
Technical University Denmark

Principal Investigator: Pawel Wargocki
TC 2.1, Physiology and Human Environment
The overall objective of the proposed work is to document the effects of poor ventilation in sleeping environments and the consequences for healthy living and working. Specific objectives include: measurement of the actual ventilation rate in bedrooms and comparison with the requirements prescribed by the standards; examination of the effects of ventilation on the air quality in sleeping environments, and how this affects sleep, next-day well-being and next-day ability to work; determination of the minimum outdoor air supply rate to eliminate negative effects of poor bedroom IAQ on sleep quality; and revision of ventilation requirements in sleeping environments
1843-RP

Validation of Low-Order Acoustic Models of Combustion Driven Oscillations on Fire Tube Water Heaters

April 2023 – September 2024

Secat

Principal Investigator: David Herrin
TC 4.01 (Load Calculation Data and Procedures)

Co-sponsor: TC 4.02 (Climatic Information).
Climatic design conditions in Chapter 14 of the Handbook are essential for sizing and design.
procedures for HVAC systems; they enable energy system capacity to be sized in such a way that it meets climatic loads in a probabilistic sense. Regular updating of the climatic design conditions has therefore a direct impact on the

work of HVAC practitioners and shows due diligence in a world of changing climate.
1844-RP

Estimating Internal Moisture Generation Rates in New, Occupied Homes

September 2018 – February 2023 (P)
The University of Central Florida
Principal Investigator: Eric Martin
TC 1.12, Moisture Management in Buildings

The results are expected to benefit the broad base of ASHRAE members involved in the design and analysis of loads, energy use, comfort parameters, and indoor air quality in residential buildings. Updated estimates for internal moisture generation are expected to be implemented in a variety of standards and software.

1852-RP
Develop performance metric, criteria, and process to measure and predict speech privacy in High Performance Buildings
April 2020 – October 2023 (P)
Soft dB Inc.

Principal Investigator: Roderick Mackenzie

Sponsoring Committee: TC 2.6, Sound and Vibration Control Co-sponsored by: TC 4.4, Building Materials and Building Envelope Performance
With the ASHRAE focus on the complete built environment and the comprehensive updates to the acoustical control section of standard 189.1 for High Performance Buildings, the ASHRAE organization is positioned to be a lead proponent and standard bearer for Indoor Environmental Quality (IEQ). The indoor environment and users experience is interwoven with the acoustical performance, which is a factor of user’s interactions with the space and each other. This relationship is associated with the conditions that support or degrade speech privacy, which currently lacks a nationally or internationally accepted metric and performance standard. Through this work the metric, measurement protocol, and performance standard can be codified within 189.1/IgCC for adoption by authorities having jurisdiction (AHJ)s, other standards/certifications (WELL Building, LEED, FitWel, etc.), and the international design community.
1854-RP
Database of Ultraviolet Inactivation Rate Constants (k-values) for Microorganisms Critical to System Design
December 2022- June 2023

Icahn School of Medicine Mount Sinai (ISMMS)

Principal Investigator: Richard Vincent

Sponsoring Committee: TC 2.9, Ultraviolet Air & Surface Treatment
UV inactivation rate constants for microorganisms are the basis of design for any UV system. This project is of utmost importance in the current coronavirus epidemic (COVID19) and will be for any future epidemics as it will help the design engineers and manufacturers to design UV systems to control the spread of infections in the built environment. This project will provide a basis for improvements in ASHRAE handbook chapters, test standards, guidelines and other multimedia content provided by ASHRAE to the community. The ASHRAE epidemic task force relies on the peer reviewed technical content developed by the experts in the technical committee in the ASHRAE chapters and handbooks in order to recommend appropriate scientifically proven strategies to help control the spread the infection in the built environment.
1855-RP
Determination of the Impact of Combustion Byproducts on the Safe Use of Flammable Fluorinated Refrigerants
December 2019 – April 2020

Gradco LLC (d/b/a Gradient)

Principal Investigator: Thomas Lewandowski

Sponsoring Committee: Determination of the Impact of Combustion Byproducts on the Safe Use of Flammable Fluorinated Refrigerants
ASHRAE has a strong interest in promoting the use of safe, environmentally friendly, naturally occurring refrigerants and synthetic low GWP refrigerants. There are safety concerns related to the combustion byproducts of low GWP refrigerants, and this may create a hurdle in adopting these refrigerants into codes and standards. By collecting available information concerning the combustion byproducts of low GWP refrigerants and generating a needed 3rd party independent assessment, ASHRAE can use the results either to further revise its ASHRAE Standard 15 or substantiate the effectiveness of the standard. This will directly support the adoption of ASHRAE 15 into the model building codes. This research will also be a valuable addition to the society as it will collect/generate basic data to support industry risk assessments to determine what potential issues that flammable or toxic refrigerants may have once they are ignited so that necessary steps can be taken to improve safety. The results can be used to further update the ASHRAE RP-1806
1857-RP
Improved simplified methodology for describing and calculating heat conduction between buildings and the ground
April 2023 – September 2025

Pennsylvania State University

Principal Investigator: Gregory Pavlak
Sponsoring Committee: TC 4.7 Energy Calculations 

Co-sponsored by: TC 4.1 Load Calculation Data and Procedures, TC 4.4 Building Materials and Building Envelope Performance
As buildings have gotten more and more efficient, the heat transfer through slabs and basements can no longer be discounted for being significantly lower than the other heat transfer components. Detailed methods for calculating this heat transfer using 2/3-D methods have been created and integrated into building energy modeling software. However, these methods require detailed input that may not be readily available for the designer. The development of improved or new simplified methods for calculating the heat transfer through slabs and basements will have an immediate impact in the design and evaluation of low-energy buildings. The new simplified method, that is completer and more accurate than the existing simplified methods, will replace the different methods used in the ASHRAE Handbook of Fundamentals Chapters 17, 18 and 19
1865-RP
Optimizing Supply Air Temperature Control for Dedicated Outdoor Air Systems
April 2022 – March 2024

Texas A&M University

Principal Investigator: Zheng O’Neill

Sponsoring Committee: TC 1.4, Control Theory and Application 
Co-sponsored by: TC 8.10, Mechanical Dehumidification Equipment and Heat Pipes

The ASHRAE Advanced Energy Design Guides Series (ASHRAE.) has recommended DOASs as part of the HVAC design strategy for most climate zones and building types evaluated, including K-12 schools, hospital and healthcare facilities, small to medium offices buildings, retail buildings, etc. This project will recommend new near-optimal control sequences for DOAS systems and improve ASHRAE’s Advanced Energy Design Guides Series. The control sequences generated from the research will be submitted to ASHRAE Guideline Project Committee 36 “High Performance Sequences of Operation for HVAC Systems”. The results of the project can also improve the recently published ASHRAE Design Guide for Dedicated Outdoor Air Systems (ASHRAE, 2017).
1874-RP
Addition of Roof Top Temperature Information to the Climatic Design Conditions chapter of the ASHRAE Handbook
July 2022 – June 2023

University of Colorado Boulder

Principal Investigator: John Zhai

Sponsoring Committee: TC 4.2 Climatic Information 

Co-sponsored by: TC 4.7 Energy Calculations & TC 4.10 Indoor Environmental Modeling 

There are many challenges that the HVAC&R industry faces with respect to its impact on climate and the environment. One of the biggest challenges is reducing the use of chemicals that contribute to global warming. CO2 is a viable alternative to such chemicals in the commercial refrigeration sector, but its acceptance into the market has been slow outside of Europe. Some of the hesitancy to adopt CO2 is attributed to the challenges of its low critical temperature and high working pressures, which create difficulties in designing systems to operate to the same expectations of synthetic refrigerants. Customers (grocers) are disappointed when CO2 systems shut down in warm weather, which can occur when the temperatures that systems are being exposed to are well above the recommended design climate information currently found in the ASHRAE database. 

The completion of this project will give more correct climate design information for RTUs and wall mounted ACUs (via a simple algorithm or look-up table) to engineers and application designers, allowing systems and components to be designed and selected appropriately for the climate conditions they will actually be exposed to. These designs will include components that won’t need to be needlessly over designed, causing the first cost of the equipment to be a detriment to the acceptance and adoption of a cleaner, more environmentally friendly technology.
1879-RP
Foamability Properties of LGWP Refrigerant and Oil Mixtures
November 2022 – May 2024 
Oklahoma State University
Principal Investigator:  Craig Bradshaw

Sponsoring Committee: TC 3.4, Lubrication Co-sponsored by: TC 8.1, Positive Displacement Compressors

Test method for evaluation of foaming would be developed and correlated to in system performance. Results from foaming evaluations of LGWP refrigerant and lubricant pairs, as well as an existing refrigerant and lubricant pair will be generated and presented to facilitate the assessment of foaming tendencies and test efficacy.

1883-RP

Literature Review for Evidence of the Basis for Specified Air Change Rates (ACR) for Cleanrooms, Laboratories, laboratory animal facilities, and health care facilities with medium to high ACR
April 2020 – September 2021

Syracuse University

Principal Investigator: Bing Dong

Sponsoring Committee:  MTG, OBB

The proposed research will advance the knowledge and understanding of occupant behavior in buildings through a large data repository. Such understanding will provide energy modelers with more realistic occupant schedule inputs, improving building and urban-scale energy simulation accuracy. This understanding will also improve the accuracy of building load forecasting. It will also help cities and utility companies develop city planning and manage energy efficiency programs. The outcomes from this research will contribute to the following Chapters in ASHRAE Handbooks.
1884-RP
The incorporation of odorants in refrigerants to improve leak detection (Experimental Phase III)
April 20203 – May 2024

Optimized Thermal Systems, Inc.

Principal Investigator: Dennis Nasuta,
Sponsoring Committee: TC 3.1, Refrigerants and Secondary Coolants
Co-sponsored by: MTG for Low Global Warming Potential Refrigerants
To empirically determine if odorants can satisfy the requirements set forth herein by examining both the fundamental properties of the refrigerants and oils using standardized bench tests as well as how well they perform in a system, including detectability. It is not the intent of this research to broadly approve odorants for all refrigerants and applications or equipment. The objective is to use a couple of proxy systems and conditions with the goal of giving the industry an 'initial assessment' about the efficacy of odorant feasibility. If no current-day odorant passes this experimental screening, it may inspire other researchers to invent a new odorant molecule for the HVAC&R industry. The invention of new odorants is not within the scope of this study.
1890-RP
Minimum flow velocities for purging air and debris from hydronic piping systems

April 2023 – May 2025

Purge Rite LLC

Principal Investigator: Russell Buras
Sponsoring Committee: TC6.8 Geothermal Heat Pump and Energy Recovery Applications

Co-sponsored by: TC6.1, Hydronic and Steam Equipment and Systems & TC6.2, District Energy
The objective of this research will be to experimentally determine the required purging velocities for removal of solid objects and air from hydronic piping. The results will be presented in one or more tables showing the minimum purge velocity required for various materials, various pipe sizes, and in both horizontal and vertical orientations, including testing of a u-bend loop for ground-source heat pump systems.
1900-RP
Using simulated weather data with sparse measured data to produce hourly weather files and calculate design conditions
April 2022 – July 2023

Klimaat Consulting & Innovation Inc.

Principal Investigator: Michael Roth
Sponsoring Committee: TC 4.2 Climatic Information
The purpose of this follow-on effort to two previous ASHRAE projects on computer simulated weather data (RP
1745 and RP-1561) is to combine the outputs from such methods with sparse measured data for test cases to produce design climatic data and to produce hourly time-series data, that can then be used to determine the accuracy of the results, the level of effort required, and the potential increase in the number of locations that can be included if the method were used for all regions of the world. The underlying assumption is that climate reanalysis models correctly represent the overall physics and dynamics of the atmosphere but can benefit significantly by tuning against limited measured data. The tests will determine how much limited data is sufficient at what required accuracy. These tests are similar in approach to calibrated building energy simulations, with which ASHRAE members are more familiar. However, in this instance, the calibration is done on the outputs, not on the inputs nor models, which would be much more difficult.
1923-RP
Prepare climatic design conditions for the 2025 ASHRAE Handbook – Fundamentals and ASHRAE Standard 169
July 2022 – June 2024

Klimaat Consulting & Innovations Inc.

Principal Investigator: Michael Roth

Sponsoring Committee: TC 4.2, Climatic Information 

Co-sponsored by: TC 4.1, Load Calculation Data and Procedures
Climatic design conditions in Chapter 14 of the Handbook are essential for sizing and design procedures for HVAC systems; they enable energy system capacity to be sized in such a way that it meets climatic loads in a probabilistic sense. Regular updating of the climatic design conditions has therefore a direct impact on the work of HVAC practitioners and shows due diligence in a world of changing climate. The update of Standard 169 is also another tangible outcome of this research project that helps ASHRAE remain at the forefront of tools and methods for the design of highly efficient buildings. Standard 169 is referenced by Standards 90.1, 90.2, 90.4, 189.1, among others.

