Proceedings of the ASMF

13TH INTERNATIONAL CONFERENCE
ON ENERGY SUSTAINABILITY

- 2019 -

ES2019

presented at

ASME 2019 13TH INTERNATIONAL CONFERENCE ON ENERGY SUSTAINABILITY
JULY 14-17, 2019

BELLEVUE, WASHINGTON, USA

sponsored by
ADVANCED ENERGY SYSTEMS DIVISION, ASME
SOLAR ENERGY DIVISION, ASME

THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS
Two Park Avenue % New York, NY. 10016



Printed from e-media with permission by:

Curran Associates, Inc.
57 Morehouse Lane
Red Hook, NY 12571

proceedings

.com

Some format issues inherent in the e-media version may also appear in this print version.

Statement from By-Laws: The Society shall not be responsible for statements or opinions
Advanced in papers. . .or printed in its publications (7.1.3)

INFORMATION CONTAINED IN THIS WORK HAS BEEN OBTAINED BY ASME FROM SOURCES
BELIEVED TO BE RELIABLE. HOWEVER, NEITHER ASME NOR ITS AUTHORS OR EDITORS
GUARANTEE THE ACCURACY OR COMPLETENESS OF ANY INFORMATION PUBLISHED IN
THIS WORK. NEITHER ASME NOR ITS AUTHORS AND EDITORS SHALL BE RESPONSIBLE
FOR ANY ERRORS, OMISSIONS, OR DAMAGES ARISING OUT OF THE USE OF THIS
INFORMATION. THE WORK IS PUBLISHED WITH THE UNDERSTANDING THAT ASME AND ITS
AUTHORS AND EDITORS ARE SUPPLYING INFORMATION BUT ARE NOT ATTEMPTING TO
RENDER ENGINEERING OR OTHER PROFESSIONAL SERVICES. IF SUCH ENGINEERING OR
PROFESSIONAL SERVICES ARE REQUIRED, THE ASSISTANCE OF AN APPROPRIATE
PROFESSIONAL SHOULD BE SOUGHT.

For authorization to photocopy material for internal or personal use under circumstances not falling
within the fair use provisions of the Copyright Act, contact the Copyright Clearance Center (CCC),
222 Rosewood Drive, Danvers, MA 01923, Tel: 978-750-8400

Requests for special permission or bulk reproduction should be addressed to
permissions@asme.org.

ISBN NO. 978-0-7918-5909-4

© 2019 ASME
All rights reserved.
Printed in U.S.A with permission by Curran Associates, Inc. (2020)

Additional copies of this publication are available from:

Curran Associates, Inc.

57 Morehouse Lane

Red Hook, NY 12571 USA
Phone: 845-758-0400

Fax:  845-758-2633

Email: curran@proceedings.com
Web:  www.proceedings.com



CONTENTS

ES2019

SUSTAINABLE BUILDINGS

ES2019-3853.....ccccceirirmrrsrnrrssssrrsssnesssssssssssnesssssesssssesssssessssnessssnessessenassnessssnenassnnesssns V001T01A001
Heat Current Method Based Modeling and Optimization of a Solar-Driven Absorption
Chiller for Residential Houses

Qun Chen, Tian Zhao

ES2019-3854......ccciiiiiriiein s e ann e V001T01A002
Building Stock Inertia and Impacts on Energy Consumption and CO2 Emissions in

Qatar
Athar Kamal, Sami G. Al-Ghamdi, Muammer Koc

ES2019-3872....cccciiiiiiriinisien s s sss s s s ss s e e e an e e e e e ann e V001T01A003
Academic Building Equipment Standardization for Sustainability
Ferdinand G. Manegdeg, Juvy A. Balbarona, Roderaid T. Ibanez

ES2019-3900......ccooiiiiiiiiiiccirsnneerrrrerrsssssssssssssnsre e e e e e e s sss s s s s mnsn e e e neenesana s e nnnnnnenennenn V001T01A004
Effects of Baffle Width on Heat Transfer to an Immersed Coil Heat Exchanger:
Experimental Optimization

Julia Haltiwanger Nicodemus, Xiaoqi Huang, Emily Dentinger, Kyle Petitt, Joshua H. Smith

ES2019-3901 ... e V001T01A005
GeoBMS for Better Building Energy Management
Karthik Krishnamurthy, Pradeep Singh, Nikhil Sriraman

ES2019-3907.......ccceiiiiceceeeriassreessssssmeessssssmne e s sssssmeesssssammeessssssmeesssssmnensssssnennssnssnnens V001T01A006
Life Cycle Assessment of Greenhouse Gas Emissions: Comparison Between a
Cooling Tower and a Geothermal Heat Exchanger for Air Conditioning Applications in
Ecuador
Frank Porras, Angel D. Ramirez, Arnaldo Walter, Guillermo Soriano

ES2019-3909........coeeiieeeeeirsemre e s sssme e e s s sssne e e s sssme e e s s samme e e s s s me e e e s nmn e e e e s ne e e e nnnmnenn V001T01A007
Comparison and Implementation of Thermally Massive Wall and Roof Models for Use
in Simplified Building Energy Models

Christopher Fernandez, Sheldon Jeter

ES2019-3923........cooeiiiccreeiieserreessssme e s s s smn e e s s s sme s s s e s ane e e a e e e a s nann e e e n e nnnens V001T01A008
A Non-Linear Auto-Regressive With Exogenous Inputs (NARX) Artificial Neural
Network (ANN) Model for Building Thermal Load Prediction

Byeongho Yu, Dongsu Kim, Heejin Cho, Pedro Mago

ES2019-3944........iiiieiieir s e e n e V001T01A009
Study of Different Types of Water Heating Systems - Under Living Lab Conditions
Swapnil Dubey



SUSTAINABLE INFRASTRUCTURE AND TRANSPORTATION

ES2019-3821 ... rrcer e s s s e e e e n e e e n e ane e n s V001T02A001
Improving Fuel Economy Estimates on a Chassis Dynamometer Using Air Conditioner
Correction Factors

Jose Algjandro M. Reyes, Edwin N. Quiros

ES2019-3831......ceeiiccere e e rrre e e s s e e e s s sn e s e e e e e n e mne s V001T02A002
Surrogate Modeling for Capacity Planning of Charging Station Equipped With PV and
Hydropneumatic Energy Storage

Yang Chen, Fadwa Dababneh, Bei Zhang, Saiid Kassaee, Brennan T. Smith, Xiaobing Liu,
Ayyoub M. Momen

ES2019-3882........oieiiiiii i rmr e V001T02A003
Robust Control of Hydrogen Flow for an Automotive Fuel Cell System via Model
Reference Adaptive Control

Janghwan Hwang, Sangseok Yu

ES2019-3906.......cccuuciiiiiremuiirirrnnnarrrrernnsssrreressnsssrerennssserersnsssssrersnnsssrseesnnnnnnnses V001T02A004
A Solid Oxide Fuel Cell-Gas Turbine Hybrid System for a Freight Rail Application
Philipp Ahrend, Ali Azizi, Jacob Brouwer, G. Scott Samuelsen

ES2019-3960.......cccmiiiirininiriinnrnsmn s isss s assss s s s s e s an e e e e ann e nan V001T02A005
Evaluating the Energy Savings From Community Scale Solar Water Heating in Los
Angeles County: Residential Case Studies

Robert Cudd, Kevin Anderson, Wael Yassine

CONCENTRATING SOLAR POWER

ES20719-3826.......cccuuiiiirremuiirirrnensirerersssssrrersssnsssrerennssserersnsssssrersnnsssrrreennnnnnre V001T03A001
Characterization of Particle and Heat Losses From Falling Particle Receivers

Clifford K. Ho, Sean Kinahan, Jesus D. Ortega, Peter Vorobieff, Andrea Mammoli, Vanderlei
Martins

ES 2019383 3.... ccceiiiieiiiiiuiiieessrrsasirenssrenssrasssssrenssssansssrensssssansssransssranssssnansssnnnssnnen V001T03A002
Particle Lift Challenges and Solutions for Solid Particle Receiver Systems
Joshua M. Christian, Jeremy Sment, Clifford K. Ho, Lonnie Haden, Kevin Albrecht

ES2019-3856.......cceeeiieemeerrirsemerrssssmeeesssssne e s s s sme e s s s smme e s s ame e e s smn e e e ne e e e s mne s V001T03A003
Design Features of the World's First Commercial Concentrating Solar Power Plant
Using the Particle Heating Receiver Concept
Hany Al-Ansary, Abdelrahman El-Leathy, Sheldon Jeter, Matthew Golob, Clayton Nguyen,
Eldwin Djajadiwinata, Shaker Alagel, Rageh Saeed, Said Abdel-Khalik, Zeyad Al-Suhaibani,
Syed Danish, Nader Saleh, Ahmed Al-Balawi, Fahad Al-Harthi, Salem Bashrahee...

ES2019-3860......ccccmiiierriinrrinenrasmnsssss s sssss s sssss s sss s s mn s an s e e e n e ann e V001T03A004
Intensity Distribution From a Single-Bulb Solar Simulator Identification Through
Inverse Ray Tracing

Mostafa Abuseada, Nesrin Ozalp

ST 1 e T e V001T03A005
Analysis of Concentrating Solar Thermal System to Support Thermochemical Energy
Storage or Solar Fuel Generation Processes

Patrick Davenport, Janna Martinek, Zhiwen Ma



ES2019-3893.......coiiiiiiie e V001T03A006
Parametric Analysis of Particle CSP System Performance and Cost to Intrinsic
Particle Properties and Operating Conditions

Kevin J. Albrecht, Matthew L. Bauer, Clifford K. Ho

ES2019-3898........cooiiiirii it V001TO03A007
On-Sun Characterization of Microchannel Supercritical Carbon Dioxide Solar Thermal
Receivers: Preliminary Findings

Erfan Rasouli, Caton W. Mande, Matthew M. Stevens, Vinod Narayanan

ES2019-3903........cooiiiiiee it V001T03A008
Optimization of Storage Bin Geometry for High Temperature Particle-Based CSP
Systems

Jeremy Sment, Kevin Albrecht, Joshua Christian, Clifford K. Ho

ES2019-3910.......ceeeicceerercceme e e e s e e e e s sne e s s s me e e s s smme e s s ame e e e s amn e e e ane e e e n e mne s V001T03A009
Effect of Quartz Aperture Covers on the Fluid Dynamics and Thermal Efficiency of
Falling Particle Receivers

Lindsey Yue, Brantley Mills, Clifford K. Ho

S ) I T L e V001T03A010

Flowing Particle Fluidized Bath Design and Heat Transfer
Matthew Golob, Clayton Nguyen, Sheldon Jeter, Said Abdel-Khalik, Cliff Ho

ES2019-3913.... it V001TO03A011
Modeling the Thermal Performance of Falling Particle Receivers Subject to External
Wind

Brantley Mills, Reid Shaeffer, Clifford K. Ho, Lindsey Yue

ES2019-3927.......iiiiicceeesiereee e s s ssssme e s s s s ssmn e e s s s sme s s smne e s ane e e a e nann e e e e ane e e e n e nnnenn V001T03A012
Optical Ray-Tracing Performance Modeling of Quartz Half-Shell Tubes Aperture
Cover for Falling Particle Receiver

Julius Yellowhair, Clifford K. Ho

LS 0 e TS T SN V001T03A013
Optical Performance Modeling and Analysis of a Tensile Ganged Heliostat Concept
Julius Yellowhair, Charles E. Andraka, Kenneth M. Armijo, Jesus D. Ortega, Jim Clair

ES2019-3935......co it V001T03A014

On-Sun Tracking Evaluation of a Small-Scale Tensile Ganged Heliostat Prototype
Julius Yellowhair, Kenneth M. Armijo, Jesus D. Ortega, Jim Clair

SOLAR CHEMISTRY

ES2019-3902........coemeeieirrrrsssss s e s e s e e e e s e e e e s e s e e e s namsasssssssssssrsraaarararrerererraeeeaennnnnnnnnn V001T04A001
Demonstration Reactor System for the Indirect Solar-Thermochemical Reduction of
Redox Particles: The Particle Mix Reactor

Sebastian Richter, Stefan Brendelberger, Felix Gersdorf, Tobias Oschmann, Christian Sattler

ES2019-3905.........ceeieriicreiri e V001T04A002

Renewable Hydrogen Production via Thermochemical/Electrochemical Coupling
Sean M. Babiniec, Andrea Ambrosini, James E. Miller



WIND ENERGY AND PV: INTERMITTENT RENEWABLE

ES2019-3803........cooeeiieeeerrirseme e e s sssme e e s s sssmne e e s s me e e s s s s mme e e s e ame e e s s mn e e e e s nne e e e n e mnenn V001T06A001
Aeroelastic Response of Variable-Speed Stall-Controlled Wind Turbine Rotors
Sarah Jalal, Fernando Ponta, Apurva Baruah

ST 1 e T T V001T06A002
Influence of Metal Electrodes on the Charge Extraction of Inverted Perovskite Solar
Cells

Jiawei Gong, Sumathy Krishnan

ES2019-3835......cuiiiiiiieiri it V001T06A003
An Analysis of the Technical Feasibility of Off-Shore Wind Energy in the Philippines
Gerard Lorenz D. Maandal, Mili-Ann M. Tamayao, Louis Angelo M. Danao

SOLAR DESALINATION AND INDUSTRIAL PROCESS HEAT

LS 1 e T V001T07A001
Development and Test of a Direct Contact Heat Exchanger (Particle - Air) for
Industrial Process Heat Applications

Johannes Hertel, Miriam Ebert, Lars Amsbeck, Birgit Gobereit, Jens Rheinlander, Alexander
Hirt, Cathy Frantz

ELECTROCHEMICAL ENERGY CONVERSION AND STORAGE

ES2019-3908.........oooie i e V001T08A001

A System Analysis of Pressurized Electrolysis for Compressed Hydrogen Production
Ryan T. Hamilton, Dustin McLarty

ES2019-3012.... e eceeiiiiiieirir e rree e s e e s e s e e e e e e e na e e e e anna e e e nn e e e ennnna e V001T08A002
Performance of Pressurized Anode Supported Solid Oxide Fuel Cell
Nathanael Royer, Ryan Hamilton, Jeffrey Collins, John Drazin, Dustin McLarty

ES2019-3918.......oeeiiiee e e e s e e e sn e e s s e s e e e n s V001T08A003
Performance of a Natural Gas Solid Oxide Fuel Cell System With and Without Carbon
Capture
Arun K. S. lyengar, Brian J. Koeppel, Dale L. Keairns, Mark C. Woods, Gregory A. Hackett,
Travis R. Shultz

ES2019-3926........coeiiicieeiiie e e e V001T08A004
The Influence of Structure on the Electrochemical and Thermal Response of Li-lon
Battery Electrodes

Prehit Patel, George J. Nelson

THERMAL AND MECHANICAL ENERGY STORAGE

ES2019-3964........coooeiieeeeiecemeeessssme e e e s sne e e s s me e e s s mme e s ame e e s nmn e e e n s nne e e n e mne e s V001T09A001
Numerical Simulation of a Composite Metal Foam-PCM Air Heat Exchanger Using
Rod PTC Heating Elements

Pouyan Talebizadeh Sardari, Donald Giddings, Gavin S. Walker, Mark Gillott, David Grant



NEXUS: ENERGY, WATER, AND CLIMATE

ES2019-3937 ... eeeeicccre e e rrsre e e s s e e e s s s e e s e e e s e e n e n e e e n e s V001T10A001
Experimental Study of Condensation in Different 3D Printed Regenerators in a
Thermoacoustic Cooler

Aibek Bekkulov, Andrew Luthen, Ben Xu

ES2019-3949.......ooceeeriicnerri s s V001T10A002

Water Pollution Caused by Leather Industry: A Review
Magdeline Hutton, Maryam Shafahi

CONVERSION AND PROCESSING OF BIOFUEL AND ALTERNATIVE
FUEL

ES2019-3820........ccoeiiiieiiiie e irmrr e V001T11A001
Comparative Studies on the Effect of Selected Iron-Based Additives on Anaerobic
Digestion of Okra Waste

Samson N. Ugwu, Christopher C. Enweremadu

ES2019-3824........cooeeciie e e V001T11A002
Performance Characteristics of Philippine Hydrous Ethanol-Gasoline Blends:
Preliminary Findings

John Luis Yu, Edwin N. Quiros

ES2019-3830.......cceeeiieemrerrirssmeerssssmeeesssssne e e s sssme e s s s smme e s s me e e e s nmn e e e e e nne e e e nnnmnens V001T11A003
Experimental Study on Performance of a Single-Cylinder Engine Fuelled With Diesel
and Vegetable Oil-Diesel Blends

Amarlo Banania, Edwin N. Quiros, Jose Gabriel E. Mercado

ES2019-3950.......cccceremiiirieiiimnr s e V001T11A004

Supercritical Water Gasification of Ethanol for Fuel Gas Production
Brian R. Pinkard, Elizabeth G. Rasmussen, John C. Kramlich, Per G. Reinhall, Igor V.
Novosselov

ES2019-3951 ... e e e e n e e V001T11A005
Sustainable Biodiesel Production From Blends of Waste Cooking Oil and Microalgae
0]]
Daniela Y. Sugai, Jose V. C. Vargas, Wellington Balmant, Priscila P. Dario, Leonardo C.
Martinez, Dhyogo M. Taher

ES2019-3059.....cccciiiieiiiiiiiireeiireasiiren s renssrrsss s rensssransssranssssransssransssranssssranssreanssnren V001T11A006
Green Diesel From Microalgae

lago G. Costa, Jose V. C. Vargas, Wellington Balmant, Arion Z. Filho, Luiz P. Ramos, Dhyogo
M. Taher, Andre B. Mariano

ES2019-3963......cooeiieiiiiiiicecmrr e ssmn e e nnn e e s a e nnnnr e e e e e e nan V001T11A007
Optimization of a Biomass Torrefaction Plant With Near Zero Emissions
Mahmudul Hasan, Yousef Haseli

ES2019-3065.....cccmuuuiiiiiiiimeiiiiirnenseisrrersssss s saasass s araaas s e, V001T11A008
Hydrogen and Compounds With Biological Activity From Microalgae

Marcos P. Rosa, Jose V. C. Vargas, Vanessa M. Kava, Fernando G. Dias, Daiani Savi,
Beatriz Santos, Wellington Balmant, Andre B. Mariano, Andre Servienski, Juan C. Ordonez



DISTRIBUTED ENERGY SYSTEMS

ES2019-3832.......ceeiiccereerrrcie e e s s e e e s s sne e e s s s e s e nn e e n e s V001T12A001
Thermodynamic and Performance Study of Solar Regenerative Organic Rankine
Cycle System for Use in Residential Micro-Combined Heat and Power Generation

Wahiba Yaici, Evgueniy Entchev

ES2019-3863........coeeiiiceceerrinsereeessssme e e s s sssmne e s s s me e s s smme e s ame e e s emn e e e ne e e n e mne e s V001T12A002
A Study on Urban Heating System Flexibility: Modeling and Evaluation
Jiaying Chen, Wei Huang, Wei Zhong, Yi Zhou, Xiaojie Lin

ES2019-3930........cumiiiiimrriiiiinirr i n s s V001T12A003
Performance Enhancement of Solar Air Conditioners Using Hybrid Heat Rejection
System

Abdul Ahad Igbal, Ali Al-Alili

OCEAN AND HYDROPOWER TECHNOLOGIES

ES2019-3878.......oeeeicceeeererseee e e s sssme e e s s s sne e s s s sme s s smme e s s ame e e e s e e e e nne e e e s mne s V001T14A001
Geometry Optimization of Cylindrical Flaps of Oscillating Wave Surge Converters
Using Artificial Neural Network Models

Chen-Chou Lin, Yi-Chih Chow, Yu-Yu Huang

L7 0 e T o V001T14A002
Effects of Trailing Edge Alterations on the Performance of a Small-Scale, Low-Solidity
Tidal Turbine Blade Designed for Less Energetic Flows

Job Immanuel Encarnacion, Gavin Lavery, Stephanie Ordonez-Sanchez, Cameron Johnstone

ES2019-3925.......coiiiiiiie it V001T14A003
Assessment of a CFD-Based Machine Learning Approach on Turbulent Flow
Approximation

Dorsa Ziaei, Seyyed Pooya Hekmati Athar, Navid Goudarzi

LS 0 e T T T SN V001T14A004
Numerical Simulation of Wave Energy Converter With Hydrofoil Blades Under Various
Wave Conditions

Jie Lei, Erasmo Gonzalez, Yingchen Yang, Ying Zhang, Ben Xu

EMERGING TECHNOLOGIES

LS 0 T e T V001T16A001
Development of a Cascade Elastocaloric Regenerator

Nehemiah Emaikwu, David Catalini, Jan Muehlbauer, Yunho Hwang, Ichiro Takeuchi,
Reinhard Radermacher

ES2019-3897 ...t mnmn e e V001T16A002
Exergy-Based Sustainability Analysis for Tile Production From Waste Plastics in
Uganda

Paige Balcom, Van P. Carey

ES2019-3928........coooeiicceeeriisreeesssssmee s ss s smne e s s sme s s s smne e s s ame e e s namn e n s ane e e e n e nnnnnn V001T16A003
An Energetic and Exergoeconomic Analysis of a CCHP System With Micro Gas
Turbine, Organic Rankine Cycle and Ammonia-Water Absorption Refrigeration Cycle

Ganesh V. Doiphode, Hamidreza Najafi



ES2019-3061......cccuuiiiiiiieieiiiirrrnemarrrrersssss e e s s s asa e e nna s e e e e nnn e rann e reennnnn e V001T16A004
Clean Energy From Municipal Solid Waste (MSW)

Renan M. Galante, Jose V. C. Vargas, Wellington Balmant, Juan C. Ordonez, Andre B.
Mariano





