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RESEARCH EXPERTISE

— Active building envelopes.

— High-performance thermal insulation materials.
— Thermal energy storage systems.

— HVAC and appliances.

— Building energy simulations.

— Weatherization of energy infrastructure.
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Air Barrier Association of America — Bayer Material Science LLC (now

(ABAA) Covestro)

BP America — R&D Services, Inc.

Dow Olympics & Sports solutions —  Structa Wire Corp

Cellulose Insulation Manufacturers — NatureWorks

Association —  Bristol Compressors International, LLC

— Kingspan Insulation

REVIEWED FUNDING PROPOSALS FOR

US Department of Energy.

US Department of Defense.

Advanced Research Projects Agency—Energy (ARPA-E).

New York State Energy Research and Development Authority (NYSERDA).
Research Grants Council of Hong Kong.

PROFESSIONAL EXPERIENCE

Senior R&D Staff | Building Envelope Materials Research 2022—Present
Oak Ridge National Laboratory

Managing 8 major projects as Pl in four critical areas:
1. High-performance thermal insulation materials,
2. Active building envelope systems,
3. Thermal energy storage technologies, and
4. Weatherization of energy infrastructure to enhance resilience.
- Ensure that project deliverables are completed on time and within budget.
- Coordinate with internal and external project collaborators.
Managing $3.7M in FY25 that includes $2.6M in new funding.
Managing 3 subcontracts:
- The University of Utah.
- Rincon Consulting LLC.
- DRG Tech Solutions.
Managing 2 CRADA projects.
- Metal Construction Association (MCA).
- Panda Biotech.
Recently developed technologies:
- High-Performance Thermal Insulation Materials — achieved 30% better performance
compared to the state-of-the-art.
- Thermally Anisotropic Building Envelope (TABE) which can actively manages heat transfer
through building envelopes to tailor HYAC load on demand.
- State-of-charge sensor (SOC) for phase-change materials-based TES systems to optimize the
use of stored energy.
- Heat exchangers for TES systems to maximize power and energy density.
- Transient infrared imaging for non-intrusive, low-cost, fast, and accurate air leakage
detection.
Contributing as a Co-Pl on three additional projects



e Hire and mentor early-career professionals
- Guide them in technical skills needed for their research area.
- Provide career development guidance.
Assist with funding identification and proposal writing.
- Serve on PhD committees.
- Guide PhD student as a main advisor.
e Disseminate ORNL's work through publications and presentations at professional societies.

R&D Staff | Building Envelopes 2014-2021
Oak Ridge National Laboratory

Associate R&D Staff | Building Envelopes 2009-2013
Oak Ridge National Laboratory

Graduate Research Assistant 2004-2009
Industrial Assessment Center, lowa State University

Mechanical & Materials Manager, Himal Hydro and General Construction Ltd., Nepal 1996-2004
Lecturer, Tribhuvan University, Purwanchal Engineering Campus, Nepal 1994 - 1996
Refrigeration Technician 1987 - 1989

Expanded program on immunization

AWARDS

— 2025 R&D 100 Award - Next-Gen High-Performance Polyiso Foam Insulation

— 2025 ASHRAE Exceptional Service Award

— 2025 ASHRAE Fellow

— 2024 R&D 100 Award Finalist—Heat Exchanger for Low-Conductivity Phase Change Materials

— 2023 BTSD Outstanding Mentor Award

— 2022 ABAA Industry Partner Award

— 2021 ASME Certification of Appreciation for organizing International Mechanical Engineering
Congress & Exposition

— 2018 ASHRAE Technical Paper Award

— 2016 ASHRAE Distinguished Service Award

— 2008 lowa State University Teaching Excellence Award

— 2008 lowa State University Graduate and Professional Student Senate Research Award

PROFESSIONAL MEMBERSHIPS AND ACTIVITIES

ASHRAE (formerly American Society of Heating, Refrigerating and Air-Conditioning Engineers) member
since 2004

—  Elivated to Fellow member in 2005

— 2025 ASHRAE Winter Conference Technical Program Chair.

—  Conference and Exposition Committee member 2020 — 2025.



2024-25 AHRI/ASHRAE Joint Exposition Policy Committee member.
2010-2025 ASHRAE-certified Building Energy Modeling Professional (BEMP)
— 2021 -2025 Paper Submission Ad Hoc Committee member.
—  Conference Track Chair:
2024 ASHRAE Winter Conference: Decarbonization and Climate Change.
2023 ASHRAE Winter Conference: Pathways to Zero Energy Emissions and Decarbonization.
2022 ASHRAE Winter Conference: Environmental Health and IEQ in the International Arena.
— Technical Paper Session Chair:
2025 ASHRAE Annual Conference: Energy Storage and Control.
2025 ASHRAE Annual Conference: Building Energy Use and Grid-Interaction.
2025 ASHRAE Winter Conference: Advancements in Air Filtration, Cleaning and Contaminant
Analysis.
2024 ASHRAE Annual Conference: Fundamentals and Application of IAQ.
2024 ASHRAE Winter Conference: Advancements in Fluid Flow Measurement, Lunar Energy
Harvesting, Urban Building Energy Modeling and Real-Time HVAC Control.
2022 ASHRAE Winter Conference: Addressing IEQ Challenges Through CFD Simulations, Air
Cleaning Technologies and Advanced Particle Removal Technology.
2022 ASHRAE Winter Conference: Innovation in Closed Cavity Facade, Double Skin Facade and
Drying Air Cavity.
2021 ASHRAE Winter Conference: Best Practices for Building Envelopes and HVAC in Extreme
Climates.
— Seminar chair:
2018 ASHRAE Annual Conference: Convective Vs. Radiant Load Calculations: Are They Different?
— Technical committees:
Voting member of technical committee 1.02 Instruments & Measurements from 7/1/20 to
6/30/24
Voting member of technical committee 04.01 Load Calculation Data and Procedures from
7/1/12 to 6/30/16
Research Subcommittee Chair of technical committee 04.01 Load Calculation Data and
Procedures from 7/1/19 to 6/30/24
Program Subcommittee Chair of technical committee 04.01 Load Calculation Data and
Procedures from 7/1/18 to 6/30/19
Voting member of ASHRAE Standard Project Committee (SPC) 203 that developed ANSI/ASHRAE
Standard 203-2014 Method of Test for Determining Heat Gain of Office Equipment Used in
Buildings.
Voting member of ASHRAE SPC 209 that developed ANSI/ASHRAE Standard 209-2018 Energy
Simulation Aided Design for Buildings Except Low-Rise Residential Buildings.
Voting member of the project evaluation committee (PES) and project monitoring committee
(PMS) of ASHRAE RP-1729 Experimental Verification of Cooling Load Calculations for Spaces with
Non-Uniform Temperature Radiant Surfaces.
Voting member of the project evaluation committee (PES) and project monitoring committee
(PMS) of ASHRAE RP-1681 Low Energy LED Lighting Heat Gain Distribution in Buildings.
An active member of several Technical Committees.

The American Society of Mechanical Engineers (ASME), member since 2004
— Member on K-20 (Computational Heat Transfer) Committee.



— ASME IMECE 2020 Topic Organizer Computational Methods to Develop Ultra-low/high Thermal
Conductivity Materials Il & Application of Machine Learning/Artificial Intelligence in Heat
Transfer.

— ASME IMECE 2020 Topic Organizer Methods in Computational Heat Transfer & Computational
Methods to Develop Ultra-low/high Thermal Conductivity Materials.

ASTM (formerly known as American Society for Testing and Materials)
— Significant contribution to develop ASTM Standard C1919-22 “Measurement of the Steady-State
Thermal Transmission Properties of Small Specimens Using the Heat Flow Meter Apparatus.”
— ASTM C1784 Standard “Test Method for Using a Heat Flow Meter Apparatus for Measuring
Thermal Storage Properties of Phase Change Materials and Products” Task Group member.
— Member of the Technical Committee for the ASTM Symposium “Changing Face of Building
Materials and Systems in Response to Climate Change” 2025, Toronto.

International Building Performance Simulation Association (IBPSA), member since 2014.
American Association for the Advancement of Science (AAAS), member since 2017.
Invited panelist at the MIT Energy Conference, Energy Efficiency Panel, 2021.

PROFESSIONAL REGISTRATIONS

ASHRAE-certified Building Energy Modeling Professional (BEMP).
INTELLECTUAL PROPERTY
TECHNOLOGY LICENSING:
Thermally Anisotropic Building Envelope (TABE) -being licensed to ThermoVerse, LLC.
PATENTS GRANTED:

S Shrestha, K Biswas, D Hun, J Atchley. 2024. Thermally anisotropic composites for thermal management in
building environments. US Patent 12,013,149.

NONPROVISIONAL PATENT APPLICATIONS

8 M Lamm, T Aytug, D Hun, K Li, S Shrestha. 2025. Insulation foam and methods of manufacturing the
same. US Patent App. 18/761,762.

7 JRendall, S Shrestha, Z Shen, A Tamraparni, D Hun. 2024. An optimized heat exchanger and methods
for designing the same. US Patent App. 18/614,115.

6 D Hun, T Saito, Z Demchuk, S Shrestha, KPC Guzman. 2024. Plant sourced insulation foam. US Patent
App. 18/646,199.

5 S Shrestha, HM Salonvaara, ED Iffa, N Kunwar, D Hun, PR Boudreaux, T Feng. 2023. Solid-state thermal
switch panel for thermal storage. US Patent App. 18/369,500.

4 JD Rendall, S Shrestha, AC Gehl, JA Atchley, D Hun, Z Shen. 2024. State of charge sensor for phase
change material thermal energy storage. US Patent App. 18/208,551.



3 D Hun, T Saito, JW Klett, TM Alexander, S Shrestha, RK Duncan, K Biswas, B Li. 2023. Polymeric shells
and particles for vacuum insulation panels. US Patent App. 18/211,784.

2 D Hun, T Saito, JW Klett, TM Alexander, S Shrestha, RK Duncan, K Biswas, B Li. 2021. Polymeric vacuum
insulation boards. US Patent App. 17/105,727.

1 S Shrestha, D Hun, J Atchley, K Biswas. Thermally anisotropic composites for thermal management in
building envelopes. US Patent App. 16/849,070.

PROVISIONAL PATENT APPLICATIONS

S Shrestha, S Wanasinghe, Z Demchuk, A Tamraparni, C Gainaru, T Feng, J Tiwari, T Saito, D Hun. 2024.
Design and Fabrication of High-Performance Polyisocyanurate-Based Foams. Provisional Patent
202405718.

INVENTION DISCLOSURES

17 S Shrestha, T Saito, D Hun, C Gainaru, Z Demchuk, A Tamraparni, S Wanasinghe. 2024. Design and
fabrication of high-performance polyisocyanurate foams. Invention Disclosure 202405718.

16 S Shrestha, A Desjarlais, T Saito, D Hun, B Park, D Howard. 2023. Facers to increase initial thermal
resistivity and reduce aging of foam insulations. Invention Disclosure 202305444,

15 J Rendall, S Shrestha, Z Shen, A Tamraparni, D Hun. 2023. Thermal energy storage fin and tube heat
exchanger for low conductivity PCMs. Invention Disclosure 202305369.

14 Z Demchuk, D Hun, K Cortes Guzman, S Shrestha, T Saito. 2023. Low-carbon, recyclable, biobased
foam insulation. Invention Disclosure 202305321.

13 M Lamm, T Aytug, K Li, D Hun, S Shrestha. 2023. Insulation foam enabled by synergistic foaming
strategies. Invention Disclosure 202305288.

12 J Rendall, S Shrestha, Z Shen, D Hun. 2022. Heat exchanger for low conductivity PCMs. Invention
Disclosure 202205231.

11 J Rendall, S Shrestha, J Atchley, A Gehl, D Hun. 2022. Modification of a heat flux meter apparatus to
determine the thermal contact resistance of PCM materials that undergo large density change as a
method to create models to determine the state of charge of PCM in the field. Invention Disclosure
202205102.

10 P Cheekatamarla, Vi Sharma, S Shrestha. 2021. Carbon dioxide as a thermal insulating medium in
buildings. Invention Disclosure 202104803.

09 S Shrestha, T Feng, D Howard, D Hun, A Rai. 2021. ThermoPI: Thermal conductivity calculation
application for porous thermal insulation materials. Invention Disclosure 202104780.

08 SShrestha, T Feng, D Hun. 2021. Fast solid-state thermal switch with large ON/OFF ratio. Invention
Disclosure 202004771.

07 S Shrestha, M Salonvaara, E Iffa, N Kunwar, D Hun, P Boudreaux, T Feng. 2020. Solid-State Thermal
Switch Panel for Thermal Storage. Invention Disclosure 202004771.

06 D Hun, J Klett, T Saito, S Shrestha. 2020. Polymeric vacuum insulation boards. Invention Disclosure
202004565.

05 M Hu, A Lu, D Hun, S Shrestha. 2019. Bio-based PCMs for thermal energy storage. Invention
Disclosure 201904400.

04 S Shrestha, J Atchley, K Biswas, D Hun. 2018. Thermally Anisotropic Composites for Thermal
Management in Building Envelopes. Invention Disclosure Number: 201804225.

03 K Biswas, D Hun, J Klett, T Saito, S Shrestha. 2016. Polymeric Vacuum Insulation Spheres. Invention
Disclosure 201603841.



02

01

49

48

47

46

45

K Biswas, D Hun, J Klett, T Saito, S Shrestha. 2016. Polymer-based micro-porous vacuum insulation
using 3D printing. Invention Disclosure 201603833.

O Abdelaziz, K Gluesenkamp, A Momen, S Shrestha, E Vineyard. 2014. Heating-Cooling Bed
integrated with the Smart Building's Heating/Air Conditioning Controller. Invention Disclosure
201403269.

JOURNAL EDITOR

— Special Issue Editor for ASHRAE's Science and Technology for the Built Environment (STBE) journal.

— Associate Editor Frontiers in Sustainable Cities.

— Guest editor for MDPI's Sustainability for a Special Issue "Experimental and Analytical Study of the
Energy Performance of Building Envelope."

REVIEWED MANUSCRIPTS FOR

—  ACEEE Summer Study —  Frontiers in Energy Research

— Applied Thermal Engineering — IBPSA Building Simulation

— Applied Energy — Journal of Architectural Engineering

— ASHRAE Conference — Journal of Building Performance

— ASHRAE Transactions Simulation

— ASME Journal of Solar Energy — Journal of Building Physics
Engineering — Journal of Cleaner Production

—  ASME IMECE Conference — Materials Today Communications

— ASTM Symposiums — NRCA Symposium

—  Buildings Conference — Science and Technology for the Built

— Building and Environment Environment

—  Energies —  Sustainability

—  Energy and Buildings

JOURNAL PUBLICATIONS

S Wanasinghe, Z Demchuk, A Tamraparni, J Tiwari, T Feng, C Gainaru, B Park, S Kim, D Hun, T Saito, S
Shrestha. Design and Fabrication of Polyisocyanurate Foams Toward Significantly Enhanced Thermal
Resistivity. ACS Applied Engineering Materials. 3 (2025) 2087-2098.

A Tamraparni, J Rendall, Z Shen, D Hun, S Shrestha. Experimental investigation on phase change
material-based finned tube heat exchanger for thermal energy storage and building envelope thermal
management. Applied Thermal Engineering, 273 (2025) 126490.

Z Shen, D Howard, S Shrestha, D Hun, S Mumme. Coupling thermal energy storage with a thermally
anisotropic building envelope for building demand-side management under various US climate
conditions. Energy and Buildings 328 (2025) 115204.

J Rendall, Z Shen, A Tamraparni, D Hun, S Shrestha. Low-cost fin-tube heat exchanger design for
building thermal energy storage using phase change material. International Communications in Heat
and Mass Transfer 159 (2024) 108098.

R Zhang, Z Shen, B Park, T Feng, A Aldykiewicz, A Desjarlais, D Hun, S Shrestha. Natural Fibers as
Promising Core Materials of Vacuum Insulation Panels. Construction and Building Materials 453 (2024)
138890.
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D Howard, S Shrestha, Z Shen, T Feng, D Hun. Thermally Anisotropic Building Envelope for Thermal
Management: Finite Element Model Calibration using Field Evaluation Data. Journal of Building
Performance Simulation, 17(6), 756—775.

L Adua, A Asamoabh, J Barrows, P Brookstein, B Chen, D Rucker, C Denzer, A Desjarlais, W Falconer, L
Fernandes, D Fisler, C Foley, C Gaillard, A Gladen, M Guzowski, T Hill, D Hun, R Kishore, K Klingenberg, J
Kosny, R Levinson, M McGinley, M Myer, J Nicodemus, A Rempel, J Riggins, R Riggs, B Robinson, X
Ruan, R Schwarz, M Sharp, S Shrestha, M Sofos, P Tabares-Velasco, R Tenent, C Toye, T Usher, A
Walker. Ambient Energy for Buildings: Beyond Energy Efficiency. Solar Compass 11 (2024) 100076.

S Shrestha, Z Demchuk, F Polo-Garzon, A Tamraparni, ) Damron, D Howard, T Saito, A Sokolov, D Hun,
C Gainaru. An experimental toolbox for the physical characterization of thermal insulating polymeric
foams. Helion Volume 10, Issue 16, 30 August 2024, e36074.

J Marchante-Avellaneda, E Navarro-Peris, J Corberan, S Shrestha. Analysis of map-based models for
reciprocating compressors and optimum selection of rating points. International Journal of
Refrigeration 153 (2023) 168-183.

J Marchante-Avellaneda, E Navarro-Peris, J Corberan, S Shrestha. Comparison and selection of
experimental designs for the characterization of scroll and reciprocating compressors: Adjustment of
polynomial models with compact experimental samples. Applied Thermal Engineering 241 (2024)
122341.

E Iffa, M Salonvaara, N Kunwar, S Shrestha, P Boudreaux, D Hun. Development and performance
evaluation of active insulation systems using solid-state thermal switches. Science and Technology for
the Built Environment, 30(7), 822—-832.

J Tiwari, S Shrestha, T Feng. Computational design of isotropic and anisotropic ultralow thermal
conductivity polymer foams. Journal of Building Engineering 92 (2024) 109717.

T Feng, Z Shen, S Shrestha, D Hun. A novel transient infrared imaging method for non-intrusive, low-
cost, fast, and accurate air leakage detection in building envelopes. Journal of Building Engineering 91
(2024) 109699.

N Kunwar, M Salonvaara, E Iffa, S Shrestha, D Hun. Performance assessment of active insulation
systems in residential buildings for energy savings and peak demand reduction. Applied Energy 348
(2023) 1212089.

Z Shen, S Shrestha, D Howard, T Feng, D Hun, B She. Machine learning—assisted prediction of heat
fluxes through thermally anisotropic building envelopes. Building and Environment 234 (2023) 110157.
Z Shen, C Chen, H Zhou, N Fefferman, S Shrestha. Community vulnerability is the key determinant of
diverse energy burdens in the United States. Energy Research & Social Science 97 (2023) 102949.

S Shrestha, J Tiwari, A Rai, D Hun, D Howard, A Desjarlais, M Francoeur, T Feng. Solid and gas thermal
conductivity models improvement and validation in various porous insulation materials.

International Journal of Thermal Sciences 187 (2023) 108164.

M Lamm, K Li, J Atchley, S Shrestha, S Mahurin, D Hun, T Aytug. Tailorable thermoplastic insulation
foam composites enabled by porous-shell hollow glass spheres and expandable thermoplastic
microspheres. Polymer 267 (2023) 125652.

J Marchante-Avellaneda, J Corberan, E Navarro-Peris, S Shrestha. A critical analysis of the AHRI
polynomials for scroll compressor characterization Applied Thermal Engineering 219 (2023) 119432.
C Atkins, D Hun, P Im, B Post, B Slattery, E Iffa, B Cui, ] Dong, A Barnes, J Vaughan, A Roschli, M
Salonvaara, S Shrestha, S Jung, P Chesser, J Heineman, P Wang, A Jackson, M Lapsa. Empower Wall:
Active insulation system leveraging additive manufacturing and model predictive control. Energy
Conversion and Management 266 (2022) 115823.

B Cui, J Dong, S Lee, Pe Im, M Salonvaara, D Hun, S Shrestha. Model predictive control for active
insulation in building envelopes. Energy & Buildings 267 (2022) 112108.
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E Iffa, D Hun, M Salonvaara, S Shrestha. Performance evaluation of a dynamic wall integrated with
active insulation and thermal energy storage systems. Journal of Energy Storage 46 (2022) 103815.

R Jogineedi, K Biswas, S Shrestha. Experimental Study of the Behavior of Phase Change Materials
during Interrupted Phase Change Processes. Energies 2021, 14 (23), 8021.

Z Shen, A Brooks, Y He, S Shrestha, H Zhou. Evaluating dynamic thermal performance of building
envelope components using small-scale calibrated hot box tests. Energy and Buildings 251 (2021)
111342.

A Rai, T Feng, D Howard, D Hun, M Zhang, H Zhou, S Shrestha. Conduction Heat Transfer through Solid
in Porous Materials: A Comparative Study by Finite-Element Simulations and Effective Medium
Approximations. Computational Thermal Sciences 13 (2021) 6.

Z Shen, H Zhou, S Shrestha. LCC-based framework for building envelope and structure co-design
considering energy efficiency and natural hazard performance. Journal of Building Engineering 35
(2021) 102061.

T Feng, A Rai, D Hun, S Shrestha. Molecular dynamics simulations of energy accommodation between
gases and polymers for ultra-low thermal conductivity insulation. International Journal of Heat and
Mass Transfer 164 (2021) 120459.

T Feng, J He, A Rai, D Hun, J Liu, S Shrestha. Size Effects in the Thermal Conductivity of Amorphous
Polymers. Physical Review Applied 14 (2020) 044023.

M Allen, A Rose, J New, O Omitaomu, J Yuan, M Branstetter, L Sylvester, M Seals, T Carvalhaes, M
Adams, M Bhandari, S Shrestha, J Sanyal, A Berres, C Kolosna, K Fu, A Kahl. Impacts of the Morphology
of New Neighborhoods on Microclimate and Building Energy Use. Renewable & Sustainable Energy
Reviews 133 (2020) 110030.

A Trofimov, J Atchley, S Shrestha, A Desjarlais, H Wang. Evaluation of measuring thermal conductivity
of isotropic and anisotropic thermally insulating materials by transient plane source (Hot Disk)
technique.

Journal of Porous Materials (2020) 27:1791-1800.

Y Hu, T Feng, X Gu, Z Fan, X Wang, M Lundstrom, S Shrestha, H Bao. Unification of nonequilibrium
molecular dynamics and the mode-resolved phonon Boltzmann equation for thermal transport
simulations. Phys. Rev. B 101, 155308 (2020).

K Biswas, S Shrestha, D Hun, J Atchley. Thermally anisotropic composites for improving the energy
efficiency of building envelopes. Energies 2019, 12(19), 3783.

K Biswas, T Patel, S Shrestha, D Smith, A Desjarlais. Whole building retrofit using vacuum insulation
panels and energy performance analysis. Energy and Buildings 203 (2019) 109430.

A Almalkawi, P Soroushian, S Shrestha. Evaluation of the Energy-Efficiency of an Aerated Slurry-
Infiltrated Mesh Building System with Biomass-Based Insulation. Renewable Energy 133 (2019) 797-
806.

N Hossienya, S Shrestha, O Owusua, M Natala, R Bensona, A Desjarlais. Improving the Energy Efficiency
of a Refrigerator-Freezer through the Use of a Novel Cabinet/Door Liner Based on Ingeo Polylactide
Biopolymer. Applied Energy 235 (2019) 1-9.

M Bhandari, D Hun, S Shrestha, S Pallin, M Lapsa. A Simplified Methodology to Estimate Energy Savings
in Commercial Buildings from Improvements in Airtightness. Energies 2018, 11(12), 3322.

B Shen, O Abdelaziz, S Shrestha, A Elatar. Model-Based Optimizations of Packaged Rooftop Air
Conditioners Using Alternative Lower Global Warming Potential Refrigerants. International Journal of
Refrigeration 87 (2018) 106-117.

O Abdelaziz, S Shrestha. Evaluation of Alternative Refrigerants for Mini-Split Air Conditioners. ASHRAE
Transactions 2017, Vol. 123 Issue Part 1, p147-161.
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K Biswas, S Shrestha, M Bhandari, A Desjarlais. Insulation materials for commercial buildings in North
America: An assessment of lifetime energy and environmental impacts. Energy and Buildings 112
(2016) 256-269.

B Shen, S Shrestha, O Abdelaziz. Model validations for low-global warming potential refrigerants in
mini-split air-conditioning units. Science and Technology for the Built Environment 22(8), 1254-1262.
O Abdelaziz, S Shrestha. Evaluating Alternative Refrigerants for High Ambient Temperature
Environments. IEA Heat Pump Centre 1255681.

K Biswas, J Lu, P Soroushian, S Shrestha. Combined experimental and numerical evaluation of a
prototype nano-PCM enhanced wallboard. Applied Energy 131 (2014) 517-529.

S Shrestha, K Biswas, A Desjarlais. A Protocol for Lifetime Energy and Environmental Impact
Assessment of Building Insulation Materials. Environmental Impact Assessment Review 46 (2014) 25—
31.

J Kosny, A Asiz, | Smith, S Shrestha, A Fallahi. A Review of High R-Value Wood Framed and Composite
Wood Wall Technologies Using Advanced Insulation Techniques. Energy and Buildings, 72 (2014) Pages
441-456.

M Bhandari, S Shrestha, J New. Evaluation of weather datasets for building energy simulation. Energy
and Buildings 49 (2012) 109-118.

S Shrestha, G Maxwell. An experimental evaluation of HVAC-grade carbon-dioxide sensors: part 4,
effects of aging on sensor performance. ASHRAE Transactions 116 (2010) 412-423.

S Shrestha, G Maxwell. An experimental evaluation of HVAC-grade carbon-dioxide sensors: part 3,
humidity, temperature, and pressure sensitivity test results. ASHRAE Transactions 116-1 (2010) 271-
283.

S Shrestha, G Maxwell. An experimental evaluation of HVAC-grade carbon-dioxide sensors: part 2,
performance test results. ASHRAE Transactions 116-1 (2010) 260-270.

S Shrestha, G Maxwell. An experimental evaluation of HVAC-grade carbon-dioxide sensors: part 1, test
and evaluation procedure. ASHRAE Transactions 115-2 (2009) 471-483.

BOOK CHAPTER AND MAGAZINE ARTICLES

P Cheekatamarla, V Sharma, S Shrestha. Advanced Nanomaterials and Their Applications in Renewable
Energy, Chapter 1 - Energy-efficient building technologies. 2022.

S Shrestha, A Desjarlais, D Howard, E Klonowski, J Letts, M Mazor, A Behr, S Phillips, E Baz. Climate
benefits and building energy efficiency gains from improved roofing insulation in cold climates. [IBEC
Interface Vol. 39, Issue 6, Pages 14-26

A Desjarlais, S Shrestha, M Bhandari, L Dalgleish. Estimating the Energy, Economic, and Durability
Benefits of Installing an Air Barrier System in Commercial Buildings Using a Web-Based Calculator.
[IBEC Interface September 2019, Volume 37, No. 8, Pages 36-42.

D Hun, M Jackson, S Shrestha. Ventilation Energy Demands and Indoor Air Quality in High-Performance
Homes. IIBEC Interface, Vol. 31, Issue 9, 2013.

CONFERENCE PAPERS

N Hmeidat, S Bullock, P Barnett, U Marathe, S Guzorek, S Shrestha, S Elyas, C Hartnett, P Rydin, A
Hassen. Development and Sheet Molding Compound (SMC) of Polydimethylsiloxane Composites for
Thermal Insulation Applications. 2025 American Society for Composites 39th Annual Technical
Conference.
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Z Shen, T Feng, J Tiwari, P Boudreaux, S Shrestha, D Hun. Al-assisted building envelope air leakage
identification using transient infrared thermal imaging. 2025 ASHRAE Winter Conference.

J Avellaneda, R Ossorio, E Peris, S Shrestha. Analysis of Suitable Methodologies for Compressor Mass
Flow Rate Correction to Other Superheat Levels and Refrigerants. 2024 Xl Iberian Congress and X
Ibero-American Congress of Refrigeration Sciences and Techniques.

S Mumme, B Kar, S Shrestha, Z Shen, D Howard, R Kishore, C Booten. Pushing the Envelope—Moving
Dynamic Building Envelope Thermal Energy Storage Systems Mainstream. 2024 ACEEE Summer Study
on Energy Efficiency in Buildings.

S Wanasinghe, S Shrestha, Z Demchuk, T Saito, C Gainaru, A Tamraparni, D Hun, T Feng, J Tiwari.
Opacification of PIR Foams to enhance Thermal Resistivity. 2024 Polyurethanes Technical Conference.
A Tamraparni, J Rendall, Z Shen, D Hun, S Shrestha. Experimental Investigation and Performance
Characterization of PCM Integrated Finned Tube Heat Exchanger for Building Heating and Cooling
Applications. 2024 8th International High Performance Buildings Conference at Purdue.

J Marchante-Avellaneda, R Ossorio, E Navarro-Peris, S Shrestha. Influence of Suction Conditions and
Refrigerant Fluid on Scroll Compressor Mass Flow Rate and Extrapolation Strategies. 2024 27th
International Compressor Engineering Conference at Purdue.

J Rendall, A Tamraparni, Z Shen, D Hun, S Shrestha. Pressure Sensor for State of Charge Measurements
in Latent Thermal Energy Storage (P-SOC). 2024 8th International High Performance Buildings
Conference at Purdue.

J Marchante-Avellaneda, J Corberan, E Navarro-Peris, S Shrestha. A Critical Analysis of the
Characterization of Scroll Compressors Mass Flow Rate. 2021 IIR Virtual Conference.

Z Shen, S Shrestha, C Chen, S Mumme, B Kar. Energy burden aware and thermal resilience informed
thermal energy storage system planning for disadvantaged communities. 2024 ACEEE Summer Study
on Energy Efficiency in Buildings.

Z Shen, S Shrestha, D Howard, D Hun, S Mumme, B Kar. Thermal Resilience of Residential Building with
Thermally Anisotropic Building Envelope Connected to Geothermal Sources. 2024 ASHRAE Winter
Conference.

A Tamraparni, J Rendall, Z Shen, H Palani, D Hun, S Shrestha. Novel PCM-based fin and tube heat
exchanger system for building heating and cooling applications. 2024 ASHRAE Winter Conference.

D Howard, S Shrestha, Z Shen, A Desjarlais, R Zabcik, Di Hun, H Palani. Thermally Anisotropic Building
Envelope Integration into Panelized Metal Construction: Laboratory Evaluation in Guarded Hot Box.
2024 ASHRAE Winter Conference.

Z Shen, S Shrestha, D Howard, T Feng, D Hun, B She. A Machine Learning-Assisted Framework to
Control Thermally Anisotropic Building Envelopes in Residential Buildings. 2022 Buildings XV
International Conference.

E Iffa, M Salonvaara, N Kunwar, S Shrestha, P Boudreaux, D Hun. Development and Performance
Evaluation of Active Insulation Systems using Solid-State Thermal Switches. 2022 Buildings XV
International Conference.

A Desjarlais, S Shrestha, H Wang, A Trofimov. Fast, Accurate, and Reliable Thermal Metrology to Assess
the Thermal Resistivity on Small Samples of Thermal Insulation. 2022 Buildings XV International
Conference.

N Kunwar, S Shrestha, A Desjarlais, G Accawi, L Ng, L Dalgleish. Online Calculator to Evaluate the
Impact of Airtightness on Residential Building Energy Consumption and Moisture Transfer. 2022
Buildings XV International Conference.

R Jogineedi, K Biswas, J LaFleur, B Weiss, S Shrestha, A Desjarlais, L Bingham, S Vanage. Transformative
Efficiency and Automation in Modular Homes (TEAMH). 2022 Buildings XV International Conference.
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S Mumme, F Brown, B Bass, B Shen, S Shrestha, J New, K Gluesenkamp. Implications of Electrifying
Residential Space Heating in Cold Climates with Heat Pumps, Envelope Improvements, and Thermal
Storage. 2022 ACEEE Summer Study on Energy Efficiency in Buildings.

J Marchante-Avellaneda, E Navarro-Peris, J Corberan, S Shrestha. A Critical Analysis of the
Characterization of Reciprocating Compressors Energy Consumption. 2022 26th International
Compressor Engineering Conference at Purdue.

JRendall, Z Shen, S Shrestha, T Gehl, J Atchley. An experimental method to determine the contact
thermal resistance of PCM materials undergoing large volume change. 2022 19th International
Refrigeration and Air Conditioning Conference at Purdue.

S Shrestha, F Antretter, A Desjarlais, S Venkateswaran. Using Models to Predict the Hygrothermal
Performance of Equipment and Piping Insulation. 2021 Symposium on Performance, Properties and
Resiliency of Thermal Insulations.

J Marchante-Avellaneda, J Corberan, E Navarro-Peris, S Shrestha. A critical analysis of the
characterization of scroll compressors energy consumption. 2021 25th International Compressor
Engineering Conference at Purdue.

Sven Mumme, Nelson James, Mikael Salonvaara, Som Shrestha, Diana Hun. S Mumme, N James, M
Salonvaara, S Shrestha, Diana Hun. Smart and Efficient Building Envelopes: Thermal Switches and
Thermal Storage for Energy Savings and Load Flexibility. 2020 ASHRAE Annual Conference.

S Shrestha, A Rai, T Feng, M Zhang, D Hun, K Biswas, A Desjarlais. Review of Models to Evaluate and
Guide the Development of Low Thermal-Conductivity Materials. 2019 Buildings XIV International
Conference.

S Shrestha, A Desjarlais, L Dalgleish, L Ng, D Hun, S Emmerich, G Accawi. Moisture Transfer in
Commercial Buildings due to the Air Leakage: A New Feature in the Online Airtightness Savings
Calculator. 2019 Buildings XIV International Conference.

K Biswas, S Shrestha, D Hun, J Atchley. Thermally Anisotropic Composites for Heat Redirection and
Thermal Management in Building Envelopes. 2019 Buildings XIV International Conference.

M Bhandari, S Shrestha, M Lapsa.

Energy Savings Impacts of Airtightness in U.S. Commercial Buildings. 2019 Buildings XIV International
Conference.

L Ng, S Shrestha, B Polidoro, S Dols, S Emmerich. NIST Infiltration Tools for Commercial Buildings. 2019
Buildings XIV International Conference.
D Hun, T Saito, J Klett, K Biswas, T Aytug, R Duncan, B Li, S Shrestha. Evacuated Spheres for Closed-Cell
Vacuum Insulation. 2019 Buildings XIV International Conference.

S Shrestha, D Hun, C Moss. Modeling Whole Building Air Leakage and Validation of Simulation Results
against Field Measurements. 2019 ASTM Symposium on Whole Air Building Leakage: Testing and
Building Performance Impacts.

N Hossieny, O Owusu, M Natal, F Diodato, S Shrestha, A Desjarlais. Improved Performance of
Polyurethane Foam Insulation Using PolyLactide Biopolymer Liners and its Impact on Energy Efficiency
of Refrigerator and Freezers. 2019 SPE ANTEC conference.

S Venkateswaran, A Desjarlais, S Shrestha, T Bieri. Use of Hygrothermal Models for Understanding
Water Transport in Corrosion Under Insulation Applications. 2019 Corrosion Conference.

D Hun, M Bhandari, M Lapsa, S Shrestha, S Pallin, C Hazard. Airtightness of Commercial Building
Envelopes: Where are we and where could we go? 2018 ACEEE Summer Study on Energy Efficiency in
Buildings.

J New, M Bhandari, S Shrestha, M Allen. Creating a Virtual Utility District: Assessing Quality and
Building Energy Impacts of Microclimate Simulations. 2018 SEES Conferences.
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M Bhandari, S Shrestha, K Biswas, A Desjarlais. A Simplified Energy Savings Calculation Aid in Tool for
the Lifetime Energy and Environmental Impact Assessment of Insulation Materials. 2016 Buildings Xl
International Conference.

S Shrestha, A Desjarlais, D Chu, A Pagan-Vazquez. Thermal Performance Evaluation of Walls with Gas
Filled Panel Insulation. 2016 Buildings XlII International Conference.

S Shrestha, A Pagan-Vazquez, D Chu, M Kreiger, K Biswas. Evaluation of Energy Efficiency of U.S. Army
Hard Shelters. 2016 Buildings XllI International Conference.

S Shrestha, D Hun, L Ng, A Desjarlais, S Emmerich, L Dalgleish. Online Airtightness Calculator for the US,
Canada and China. 2016 Buildings XlII International Conference.

K Biswas, S Shrestha, A Desjarlais, N Josefik, A Nelson, L Stephenson, J Lattimore. Field Demonstration
of an Attic Retrofit Strategy using Cellulose Insulation and Phase Change Material. 2016 Buildings Xl
International Conference.

O Abdelaziz, S Shrestha, B Shen. Potential Alternative Lower Global Warming Refrigerants for Air
Conditioning in Hot Climates. 2017 Second International Conference on Energy and Indoor
Environment for Hot Climates.

B Shen, O Abdelaziz, S Shrestha. Performance Optimization of Alternative Lower Global Warming
Potential Refrigerants in Mini-Split Room Air Conditioners. 2017 12th IEA heat pump conference.

S Shrestha, J Lenz, E Vineyard, K Mumpower. Performance of R-410A Alternative Refrigerantsin a
Reciprocating Compressor Designed for Air Conditioning Applications. 2016 ASHRAE Annual
Conference.

O Abdelaziz, S Shrestha. Evaluation of Air-to-Refrigerant Heat Exchangers using Alternative Lower
Global Warming Refrigerants. 2016 First Pacific Rim Thermal Engineering Conference.

J Kosny, A Asiz, S Shrestha, K Biswas, N Shukla. Double Wall Framing Technique — An Example of High
Performance, Sustainable Building Envelope Technology. 2015 Building Enclosure Science &
Technology (BEST) 4.

O Abdelaziz, S Shrestha, J Munk, R Linkous. Evaluation of Alternative Refrigerants for High Ambient
Applications in a Mini-Split AC Unit. 2016 ASHRAE Winter Conference.

O Abdelaziz, S Shrestha. Soft-Optimized System Test of Alternative Lower GWP Refrigerants in 1.5-ton
Mini-Split Air Conditioning Units. 2016 AHRI Low-GWP AREP Conference.

J Lenz, S Shrestha. Compressor Calorimeter Test of Refrigerants L41-1, DR-5A, ARM-71a, D2Y-60 and R-
32 in a R-410A Reciprocating Piston Compressor.2016 AHRI Low-GWP AREP Conference.

K Rice, B Shen, V Baxter, S Shrestha, R Uselton. Development of an Air-Source Heat Pump Integrated
with a Water Heating / Dehumidification Module. 2014 IEA HP Conference.

B Shen, K Rice, O Abdelaziz, S Shrestha. Development of a cold climate heat pump using two-stage
compression. 2015 24th IIR International Congress of Refrigeration.

S Shrestha, V Sharma, O Abdelaziz. Comprehensive Compressor Calorimeter Testing of Lower-GWP
Alternative Refrigerants for Heat Pump and Medium Temperature Refrigeration Applications. 2014
ASHRAE winter conference.

D Hun, M Jackson, S Shrestha. Optimization of Ventilation Energy Demands and Indoor Air Quality in
High-Performance Homes. 2014 ACEEE Summer Study on Energy Efficiency in Buildings.

O Abdelaziz, S Shrestha. Development of Versatile Compressor Modeling using Approximation
Techniques for Alternative Refrigerants Evaluation. 2014 ASHRAE winter conference.

S Shrestha, W Miller, A Desjarlais. Thermal Performance Evaluation of Attic Radiant Barrier Systems
Using the Large Scale Climate Simulator (LSCS). 2013 Buildings Xl International Conference.

J New, J Sanyal, M. Bhandari, S Shrestha. Autotune E+ Building Energy Models. 2012 5th National
SimBuild of IBPSA-USA.
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W Miller, S Shrestha, K Childs, E Stannard. Field Study and Energy-Plus Benchmarks for Energy Saver
Homes having Different Envelope Designs. 2012 ACEEE Summer Study on Energy Efficiency in
Buildings.

S Shrestha, W Miller, T Stovall, A Desjarlais, K Childs, W Porter, M Bhandari, S Coley. Modeling PCM-
Enhanced Insulation System and Benchmarking EnergyPlus against Controlled Field Data. 2011 12th
Conference of International Building Performance Simulation Association.

S Shrestha, G Maxwell. Empirical Validation of Building Energy Simulation Software: EnergyPlus. 2011
12th Conference f International Building Performance Simulation Association.

T Stovall, S Shrestha, R Arimilli, D Yarbrough, T Pearson. Analysis in Support of the Radiant Barrier Fact
Sheet 2010 Update. 2010 Buildings XI International Conference.

J Kosny, D Yarbrough, P Childs, S Shrestha, W Miller, J Atchley, M Bianchi, J Smith, T Fellinger, E
Kossecka, E Lee. Theoretical and Experimental Thermal Performance Analysis of Building Shell
Components Containing Blown Fiberglass Insulation Enhanced with Phase-Change Material (PCM).
2010 Buildings XI International Conference

J Kosny, T Stovall, S Shrestha, D Yarbrough. Theoretical and Experimental Thermal Performance
Analysis of Complex Thermal Storage Membrane Containing Bio-Based Phase-Change Material (PCM).
2010 Buildings XI International Conference.

W Miiller, J Ko$ny, S Shrestha, J Christian. Advanced Residential Envelopes for Two Pair of Energy-Saver
Homes. 2010 ACEEE Summer Study on Energy Efficiency in Buildings.

S Shrestha, G Maxwell. Utilizing daylighting controls in a manufacturing facility. 2009 Industrial Energy
Technology Conference.

LDRD REPORTS

C Gainaru, T Saito, A Sokolov, S Shrestha. A novel analytical approach for the characterization of
porous materials.

A Rose, M Allen, O Omitaomu, J Yuan, J New, M Branstetter, L Sylvester, M Seals, T Carvalhaes, C
Kolosna, M Adams, M Bhandari, S Shrestha, A Berres. Development of an Urban Microclimate and
Energy Planning Tool (Urban-MET).

TECHNICAL REPORTS

D Howard, S Shrestha, A Desjarlais, Z Shen, A Tamraparni, J Henry, R Zabcik. Integration of thermally
anisotropic building envelopes with TES and advanced controls to tailor HVAC loads.

K Gluesenkamp, X Liu, S Shrestha, N Kumar, M Debusk, T LaClair, J Woods, J Vidal, M Pritoni, S Kaur.
2024 Stor4Build Annual Meeting: Exploring Challenges and Opportunities in Thermal Energy Storage
for Buildings.

N Kunwar, P Im, S Shrestha, | Safir, D Goldstein. Hydronic Shell: An Affordable Solution for Multifamily
Deep Energy Retrofit.

M Huylo, S Shrestha. Thermally Anisotropic Building Envelope (TABE) with Integrated Passive Radiative
Cooling (PRC) Roof to Reduce Cooling Energy.

N Kunwar, A Desjarlais, S Shrestha, S Weister, J Steuben. Retrofitting Buildings with Solar-Reflective
Roofs and Exterior Walls and their Impact on Energy Savings and Peak Power Demand.

B Park, A Tamraparni, A Desjarlais, S Shrestha, S Yana Motta. Assessment of the performance of
HFO/HCFO and halogen-free foam blowing agents in cellular plastic foams.

A Desjarlais, S Shrestha, A Gehl. Assessing Methodologies for Detecting Water Intrusion in Wall
Systems: Phase 2.
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N Kunwar, S Shrestha, G Accawi, A Desjarlais. Extending the Air and Moisture Leakage Calculator to
add Residential Buildings and Additional Commercial Buildings.

Y Li, V Bocharova, S Jeong, N Kumar, S Shrestha, K Gluesenkamp, D Hun. Fabrication of New PCM
Hydrogel Composites.

A Trofimov, J Atchley, S Shrestha, A Desjarlais, H Wang. Developing the Metrology for Accurately
Assessing the R-value of Super Insulation Metrology for Transient Plane Source (TPS) technique.

A Desjarlais, S Shrestha, A Gehl. Assess Methodologies for Detecting Water Intrusion in Wall Systems.
S Shrestha, D Howard. Energy and Thermal Analysis of Prototype Military Construction Shelters Using
Indigenous Materials.

A Rai, A Desjarlais, S Shrestha. Developing the Metrology for Accurately Assessing the R-value of Super
Insulation.

S Shrestha, A Desjarlais, F Antretter. Numerical Assessment of the Moisture Performance in Pipeline
Insulation Systems.

K Biswas, S Shrestha, D Hun, J Atchley. Experimental and numerical evaluations of the energy savings
potential of thermally anisotropic composites.

X Liu, S Shrestha, R Cherry, C Cirenza, S Shenoy, A Narayan. Experimental Validation of a New Cost-
Effective and Nonintrusive BTU Meter.

S Shrestha, A Desjarlais, J Atchley. Thermal Performance of a Reflective Insulation Envelope Assembly.
D Hun, M Bhandari, S Shrestha. New Air- and Water-Resistive Barriers - Technology Verification.

S Shrestha, A Desjarlais. Impact of Ingeo liners to Reduce Thermal Resistance Degradation of Foam and
Resultant Reduction in Refrigerator and Freezer Energy use.

S Shrestha, A Desjarlais, K Biswas, R Jackson, J Atchley. Performance Aging and Thermal Bridging of
Walk-In Cooler and Freezer Panels: Interim Report 2.

K Biswas, S Shrestha. Technical and economic feasibility of anisotropic thermal management in
building envelopes: A high-level numerical simulation study.

M Bhandari, S Shrestha, J New, M Allen. Comparison of Microclimate Simulated weather data to
ASHRAE Clear Sky Model and Measured Data.

S Shrestha, A Desjarlais, K Biswas, R Jackson, J Atchley. Performance Aging and Thermal Bridging of
Walk-In Cooler and Freezer Panels: Interim Report.

S Pallin, P Boudreaux, S Shrestha, ] New, M Adams. State-of-the-Art for Hygrothermal Simulation
Tools.

A Pagan-Vazquez, D Chu, M Kreiger, S Shrestha, A Latino, C Decker, D Lawrence, A Kumar. Comparison
and Analysis of Energy Performance of Baseline and Enhanced Temporary Army Shelters.

B Shen, O Abdelaziz, S Shrestha, A Elatar. Compare optimized performance results for packaged RTU
using all alternative refrigerants.

O Abdelaziz, S Shrestha, B Shen, A Elatar, R Linkous, W Goetzler, M Guernsey, Y Bargach. Alternative
Refrigerant Evaluation for High-Ambient-Temperature Environments: R-22 and R-410A Alternatives for
Rooftop Air Conditioners.

M Kreiger, D Chu, S Shrestha, K Hay, M Kemme, A Johannes, C Decker, D Lawrence, A Kumar, S Hart, K
Meyer. The Structural Insulated Panel “SIP Hut” Preliminary Evaluation of Energy Efficiency and Indoor
Air Quality.

K Rice, B Shen, S Shrestha. Revised Heating Load Line Analysis: Addendum to ORNL/TM-2015/281.

O Abdelaziz, S Shrestha, J Munk, R Linkous, W Goetzler, M Guernsey, T Kassuga. Alternative
Refrigerant Evaluation for High-Ambient-Temperature Environments: R-22 and R-410A Alternatives for
Mini-Split Air Conditioners.

K Rice, J Munk, S Shrestha. Review of Test Procedure for Determining HSPFs of Residential Variable-
Speed Heat Pumps.
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O Abdelaziz, ] Munk, S Shrestha, R Linkous, W Goetzler, M Guernsey, T Kassuga. Alternative
Refrigerant Evaluation for High-Ambient Temperature Environments: R-22 and R-410A Alternatives for
Mini-Split Air Conditioners.

K Rice, B Shen, S Shrestha. An Analysis of Representative Heating Load Lines for Residential HSPF
Ratings.

S Shrestha, M Bhandari, K Biswas, A Desjarlais. Lifetime Energy and Environmental Impacts of
Insulation Materials in commercial Building Applications — Assessment Methodology and Sample
Calculations.

S Shrestha, A Desjarlais, J. Atchley. Thermal Performance Evaluation of Walls with Gas Filled Panel
Insulation.

K Biswas, S Shrestha, A Desjarlais, P Childs, J Atchley. Field Demonstration of an Energy Efficient Phase
Change Material Insulation Technology — Phase 1 Interim Report.

S Shrestha. TROPEC Laboratory Assessment Low Emittance Heat Reflective Coatings.

S Shrestha. TROPEC Laboratory Assessment Capstone Solar Heat Reduction.

S Shrestha, D Hun, A Desjarlais. High Performance Window Retrofit.

S Shrestha, V Sharma, O Abdelaziz. Compressor Calorimeter Test of R-410A Alternative: R-32/R-134a
Mixture Using a Scroll Compressor.

S Shrestha, | Mahderekal, V Sharma, O Abdelaziz. Compressor Calorimeter Test of R-410A Alternatives
R-32, DR-5, and L-41a.

D Hun, M Jackson, S Shrestha. Optimization of Ventilation Energy Demands and Indoor Air Quality in
Airtight ZEBRAlliance Homes.

S Shrestha. TROPEC Laboratory Assessment Building Integrated Heat and Moisture Exchange

S Shrestha, V Sharma, O Abdelaziz. Compressor Calorimeter Test of R-404A Alternatives ARM-313,
D2Y-65, L-40, and R-32/R-134a (50/50).

J Kosny, D Yarbrough, P Childs, S Shrestha, W Miller, J Atchley. Development of New Generation of
Thermally-Enhanced Fiber Glass Insulation.

S Shrestha, G Maxwell. Testing and Validation of Building Energy Simulation Tools.

S Shrestha, G Maxwell. Wall mounted CO, transmitters — product testing report supplement.

S Shrestha, G Maxwell. Wall mounted carbon dioxide CO; transmitters — product testing report.

MANUALS

T Feng, S Shrestha, D Hun, D Howard, A Rai. 2019. ThermoPl Manual. Oak Ridge National Laboratory, Oak
Ridge, TN.

72

71

70

69

PRESENTATIONS

Z Demchuk, K Guzman, D Hun, S Wanasinghe, S Shrestha, T Saito. Recyclable Foam Insulation Derived
from Renewable Feedstocks. 2025 Southeast Polymer Forum.

S Shrestha. Reflective Insulation Performance Evaluations at Oak Ridge National Laboratory. Keynote
presentation at 2025 Reflective Insulation Manufacturers Association International Business
Meeting.

Z Shen, T Feng, J Tiwari, P Boudreaux, S Shrestha, D Hun. Al-Assisted Building Envelope Air Leakage
Detection Using Transient Infrared Thermal Imaging. 2025 ASHRAE Winter Conference.

N Hmeidat, S Bullock, P Barnett, U Marathe, S Guzorek, S Shrestha, S Elyas, C Hartnett, P Rydin, A
Hassen. Development and Sheet Molding Compound (SMC) of Polydimethylsiloxane (PDMS)
Composites for Thermal Insulation Applications. 2024 American Society for Composites 39th Annual
Technical Conference.
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Z Demchuk, S Wanasinghe, A Tamraparni, C Gainaru, T Saito, D Hun, S Shrestha. Opacification of PIR
Foams to Enhance Thermal Resistivity. 2024 Polyurethane Technical Conference.

S Shrestha, T Feng. ThermoPl —an Online Tool to Calculate Heat Transfer Through Foam Insulations.
2024 SPE Foams® conference.

S Wanasinghe, S Shrestha, Z Demchuk, A Tamraparni, T Saito, C Gainaru. Opacifiers to improve thermal
performance of Polyisocyanurate (PIR) foams. 2024 Polyurethane Technical Conference.

S Wanasinghe, S Shrestha, A Tamraparni, D Howard, D Hun, A Desjarlais, Z Demchuk, T Saito, C
Gainaru, K McGrath, K Pollack, K Willoughby, T Feng, J Tiwari. Opacification of PIR Foams to enhance
Thermal Resistivity. 2024 Polyurethane Technical Conference.

S Shrestha. Low-carbon Building Envelope Materials Research at ORNL. 2024 Second EXCET Workshop
at UTK.

A Tamraparni, J Rendall, Z Shen, D Hun, S Shrestha. Experimental Investigation and Performance
Characterization of PCM Integrated Finned Tube Heat Exchanger for Building Heating and Cooling
Applications. 2024 8th International High Performance Buildings Conference at Purdue.

A Tamraparni, J Rendall, Z Shen, H Palani, D Hun, S Shrestha. Novel PCM Based Fin-Tube Heat
Exchanger System for Building Heating and Cooling Applications. 2024 ASHRAE Winter Conference.

M Huylo, S Shrestha. Thermally Anisotropic Building Envelope (TABE) with Integrated Passive Radiative
Cooling (PRC) Roof to Reduce Cooling Energy.

J Rendall, A Tamraparni, Z Shen, S Shrestha, D Hun, | Safir. Pressure Sensor for State of Charge
Measurement in Latent Thermal Energy Storage (P-SOC). 2024 8th International High Performance
Buildings Conference at Purdue.

S Shrestha. Low carbon insulation materials to reduce buildings’ carbon footprint. 2024 Building
Enclosure Science & Technology Conference (BEST6).

Low-cost Fibers for Vacuum Insulation Panels Core Materials. 2024 ASHRAE Winter Conference.

Z Demchuk, B Park, A Tamraparni, T Feng, C Gainaru, T Saito, D Hun, S Shrestha. Effect of Opacifier on
the Thermal Performance of PU/PIR Foam. 2023 Polyurethanes Technical Conference.

K Gluesenkamp, N James, S Shrestha, S Katipamula, R Brown, T LaClair, M Piette. R&D Opportunities,
Plans, and Targets — Thermal Storage in HVAC. 2022 DOE BTO Stor4Build Consortium Annual Meeting.
L Kearney, N Kanbargi, D Hun, S Shrestha, A Desjarlais, M Toomey, K Gluesenkamp, J Sharma. A New
Approach to Encapsulate Salt Hydrate PCM. 2024 DOE BTO Peer Review.

R Zhang, S Shrestha, A Aldykiewicz, A Desjarlais, D Hun, B Park, Z Shen. Low-cost Natural Fibers for
Vacuum Insulation Panels Core Materials. 2023 11th ORPA Research Symposium.

Z Demchuk, T Saito, S Shrestha, B Park, K Cao. Low-carbon, Recyclable, Biobased Foam Insulation.
2023 DOE BTO Peer Review.

S Shrestha, J Rendall. Development of TES systems for thermally anisotropic building envelopes (TABE).
2023 DOE BTO Peer Review.

Z Shen, S Shrestha. A Machine Learning Assisted Framework to Control Thermally Anisotropic Building
Envelope in Residential Buildings. 2022 Buildings XV International Conference.

N Kunwar, S Shrestha, A Desjarlais, G Accawi, L Ng, L Dalgleish. Online Calculator to Evaluate the
Impact of Airtightness on Residential Building Energy Consumption and Moisture Transfer. 2022
Buildings XV International Conference.

Z Shen, S Shrestha, X Liu, Y Li, H Zhou, ] Wang. Thermal behavior of hydronic activated concrete
sandwich wall panel: an experimental and numerical study. 2022 ASME International Mechanical
Engineering Congress and Exposition.

J Rendall, Z Shen, S Shrestha, A Gehl. An Experimental Method to Determine the Thermal Contact
Resistance and State of Charge of PCM Materials via Pressure Sensors in a Heat Flux Meter Apparatus.
2022 35th International Thermal Conductivity Conference & International Thermal Expansion
Symposium.
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S Mumme, F Brown, B Bass, B Shen, S Shrestha, J New, K Gluesenkamp. Decarbonizing Space Heating
with Heat Pumps — Overcoming Deployment Challenges. 2022 ACEEE Summer Study on Energy
Efficiency in Buildings.

J Rendall, Z Shen, S Shrestha, T Gehl, J Atchley. An Experimental Method to Determine the Contact
Thermal Resistance of PCM Materials Undergoing Large Volume Change. 2022 19th International
Refrigeration and Air Conditioning Conference.

S Shrestha, A Desjarlais. Impact of Thermal Bridging, Imperfections, and Aging on Effective R-value of
Walk-In Cooler and Freezer Panels. 2022 DOE Standards Program.

J Sharma, G Polyzos, D Hun, A Desjarlais, S Shrestha. A new approach to encapsulate salt hydrate PCM.
2021 DOE BTO Peer Review.

S Shrestha, F Antretter, A Desjarlais, S Venkateswaran. Using Models to Predict the Hygrothermal
Performance of Equipment and Piping Insulation. 2021 ASTM Symposium on Performance, Properties
and Resiliency of Thermal Insulations.

S Shrestha. Evaluation of Radiant Barriers and Low-Emittance Coatings. 2021 ASHRAE Winter
Conference.

D Howard, S Shrestha, D Hun, A Rai, T Feng, M Zhang, H Zhou. Effective Thermal Conductivity of Closed
Cell Insulation: Impact of Gas Diffusion to Long-Term Performance. 2020 ASME IMECE Conference.

A Rai, S Shrestha, D Hun, T Feng, M Zhang. Calculator for Development of Low—Thermal-Conductivity
Materials. 2020 ASME IMECE Conference.

T Feng, A Rai, D Hun, S Shrestha. Molecular Dynamics Simulations of Energy Accommodation Between
Gases and Polymers for Ultra-Low Thermal Conductivity Insulations. 2020 ASME IMECE Conference.

T Feng, J He, A Rai, D Hun, J Liu, S Shrestha.

Size Effect in Thermal Conductivity of Amorphous Polymers. 2020 ASME IMECE Conference.

D Hun, T Saito, J Klett, T Aytug, K Li, B Li, S Shrestha, S Ozcan, K Biswas, T Alexander, C Fisher, A
Stevens. Evacuated Spheres for Closed-Cell Vacuum Insulation. 2019 Buildings XIV International
Conference.

S Shrestha, L Ng, A Desjarlais. Air Leakage Modeling Inaccuracies. 2019 Buildings XIV International Pre-
conference workshop.

M Bhandari, S Shrestha, A Desjarlais, M Lapsa. Energy Savings Impacts of Airtightness in U.S.
Commercial Buildings. 2019 Buildings XIV International Conference.

A Trofimov, S Shrestha, J Atchley, A Desjarlais, H Wang. Thermal Conductivity of Highly Insulating
Materials using Transient Plane Source (Hot Disk) Technique: Limitations and Measurement
Considerations. 2019 ORPA 7th Annual Research Symposium.

D Hun, T Saito, J Klett, K Biswas, T Aytug, B Li, K Li, S Shrestha. Evacuated Spheres for Closed-Cell
Vacuum Insulation Systems. 2019 DOE Annual Merit Review.

M Allen, A Rose, J New, O Omitaomu, M Branstetter, M Seals, M Adams, M Bhandari, S Shrestha.
Urban Systems: Impacts of Urban Morphology on Microclimate and Building Energy Use. 2018 Earth
and Environmental Systems Modeling Pl Meeting.

S Venkateswaran, T Bieri, S Shrestha, A Desjarlais. Hygrothermal Models for Understanding Water
Transport in Corrosion Under Insulation Applications. 2019 Corrosion Conference and Expo.

S Shrestha, A Desjarlais. How to use DOE’s Roof Savings Calculator. 2018 Roof Coating Manufacturers
Association annual meeting.

S Shrestha, A Desjarlais, D Hun, S Nimbalkar. Web-Based Energy Savings Calculator for Building
Envelope Air Tightness. 2018 Better Buildings Summit.

X Liu, S Shrestha. Experimental Validation of a New Cost-Effective and Nonintrusive BTU Meter. 2018
DOE Building Technologies Office Peer Review.

S Shrestha. Teaming To Address Envelope Enclosure Commissioning and Air Tightness of Commercial
Buildings.
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2018 Air Barrier Association of America Conference.

S Shrestha, A Desjarlais. The Addition of Moisture Transport to the Air Leakage Energy Calculator.

S Shrestha. CO; Sensors Used in Building HVAC Applications: How Reliable Are They? 2018 ASHRAE
Annual Conference.

S Shrestha, S Pallin. Building Enclosure Commissioning. 2018 7th Annual Air Barrier Association of
America's Conference and Trade Show.

S Shrestha, D Hun, C Moss. Modeling Whole Building Air Leakage and Validation of Simulation Results
against Field Measurements. 2018 ASTM Symposium on Whole Building Air Leakage: Testing and
Building Performance Impacts.

B Shen, O Abdelaziz, S Shrestha. Performance Optimization of Alternative Lower Global Warming
Potential Refrigerants in Mini-Split Room Air Conditioners. 2017 12th IEA heat pump conference.

J New, M Adams, M Bhandari, S Shrestha, J Sanyal. Auto-generated Building Energy Models (AutoBEM)
of Urban Morphologies and Analysis of Microclimate Interaction. 2017 Urban Dynamics Institute
Scientific Advisory Board.

O Abdelaziz, B Shen. S Shresth. Alternative Lower Global Warming Potential Refrigerants for Air
Conditioning in Hot Climates. 2017 Second International Conference on Energy and Indoor
Environment for Hot Climates.

D Howett, S Shrestha. 2017 Green Proving Ground, Phase Change Material, Regional Evaluation.

M Bhandari, K Biswas, S Shrestha, A Desjarlais. Simplified Energy Savings Calculation Tool for the
Lifetime Energy and Environmental Impact Assessment of Insulation Materials. 2016 Thermal
Performance of the Exterior Envelopes of Whole Buildings XIlI.

S Shrestha, J Lenz, E Vineyard, K Mumpower. Performance of R-410A Alternative Refrigerants in a
Reciprocating Compressor Designed for Air Conditioning Applications. 2016 ASHRAE Annual
Conference.

L Ng, S Shrestha, A Desjarlais, S Emmerich. Calculating the Energy Savings of Improving Building
Envelope Airtightness in a Variety of Climates and Building Types. 2016 ASHRAE and IBPSA-USA
SimBuild Building Performance Modeling Conference.

T Patel, S Shrestha. Modeling, Calibration and Energy Efficiency Validation of Modified Atmosphere
Insulation in an Army Facility. 2016 ASHRAE and IBPSA-USA SimBuild Building Performance Modeling
Conference.

S Shrestha, A Desjarlais, S Emmerich, L Ng. Online Airtightness Calculator. 2016 ABAA Conference &
Trade Show.

O Abdelaziz, S Shrestha. Soft-optimization Test of R-410A and R-22 Alternatives in Mini-split Air-
Conditioners. 2016 AHRI Low-GWP AREP Conference.

S Shrestha, A Desjarlais. Thermal Performance and Energy Savings Potential of Attic Radiant Barrier
Systems. 2015 Building Enclosure Science & Technology (BEST) 4.

O Abdelaziz, S Shrestha, R Linkous. Experimental Evaluation of Alternative Refrigerants for High-
Ambient Temperature Environments Review of Evaluation Program. 2015 Presentation to
International Expert Committee.

K Rice, ] Munk, S Shrestha. Review of Test Procedure for Determining HSPFs of Residential Variable-
Speed Heat Pumps. 2015 DOE EERE TMs.

S Shrestha, V Sharma, O Abdelaziz. Comprehensive Compressor Calorimeter Testing of Lower-GWP
Alternative Refrigerants for Heat Pump and Medium Temperature Refrigeration Applications. 2014
ASHRAE Winter Conference.

S Shrestha, O Abdelaziz. Compressor Calorimeter Test of R-404A Alternative Refrigerants ARM-31a,
D2Y-65, L-40, and R-32/R-134a (50/50) in Medium Temperature Refrigeration Scroll Compressor. 2014
AHRI Low-GWP AREP Conference.
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O Abdelaziz, S Shrestha. Development of Versatile Compressor Modeling Using Approximation
Techniques for Alternative Refrigerants Evaluation. 2014 ASHRAE Winter Conference.

O Abdelaziz, S Shrestha. R-410A Alternative Lower GWP Refrigerants Drop in Testing: System and
Components. 2014 AHRI Low GWP AREP Conference.

S Shrestha, J Kosny, T Stovall, D Yarbrough. Theoretical and Experimental Thermal Performance
Analysis of Complex Thermal Storage Membrane Containing Bio-Based Phase Change Material.

2010 Buildings Xl International Conference.

S Shrestha. Modeling PCM-Enhanced Insulation System in EnergyPlus. 2010 Thermal Mass IV
Workshop.

T Stovall, S Shrestha, R Arimilli, D Yarbrough. Analysis in Support of the Radiant Barrier Fact Sheet 2010
Update. 2010 Buildings X! International Conference.

S Shrestha, G Maxwell. Performance Evaluation of CO, Sensors for Demand Controlled Ventilation.
2009 ASHRAE winter conference.

S Shrestha, G Maxwell. Testing and Validation of Building Energy Simulation Tools. 2005 International
Energy Agency (IEA) SHC Task 34 / ECBCS Annex43.

MENTORSHIP

o ORNLR&D associates
- Zhenglai Shen
- Zoriana Demchuk
- Catalin Gainaru
- Tianli Feng

e ORNL postdocs
- Shiwanka Wanasinghe
- Achutha Tamraparni
- Bokyung Park
- RuiZhang
- Zhenglai Shen
- Mengyuan Wang
- Tianli Feng
- Amit Rai

PhD students

- Daniel Howard, PhD advisor. Bredesen Center, University of Tennessee, Knoxville

- Michael Huylo, University of Texas at Austin, PhD Advisor Atila Novoselac. Dissertation title
“Optimal Load Management in Community Microgrid Systems: Power Generation, District
Systems, Energy Storage, and Building Envelopes.”

- Adam Brooks, University of Tennessee, Knoxville, PhD Advisor Hongyu Zhou. Dissertation title
“Functional cementitious composites with micro-sized particulate fillers for additive
construction and energy-efficient buildings.” Graduation August 2023.

- Yawen He, University of Tennessee, Knoxville, PhD Advisor Hongyu Zhou. Dissertation title
“Responsive Building Envelope for Grid-Interactive Efficient Buildings — Thermal Performance
and Control” Graduation August 2023.

- Ardeshir Moftakhari, University of Texas at Austin, PhD Advisor Atila Novoselac. Dissertation
title “Indoor and Outdoor Radiant Cooling Systems for Buildings.” Graduation July 2022.



ORNL Interns

Sudhir Gopalakrishnan, University of Texas at Austin
Paixun Lin

Michael Huylo, University of Texas at Austin

Hevar Palani

Gonzalo Vela

Morgan Perry

Daniel Howard, University of Tennessee, Knoxville
Soham Vanage, Michigan State University

Paul Dolvin, University of Tennessee, Knoxville
Steven Coley, University of Tennessee, Knoxville



