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Thursday, October 2    (Top)
11:15 AM-12:45 PM

Indoor Air Quality
A Simplified Mathematical Model for Predicting Cross-Contamination  
in Office Building Air Conditioned by Displacement Ventilation 1
Carine Habchi; Kamel Abou Ghali, Member ASHRAE; and Nesreen Ghaddar, Member ASHRAE
Facing the Realities and Challenges of Sustaining Energy Performance  
and Improving Indoor Air Quality during Operations and Maintenance of Buildings 9
Om Taneja, PhD, PE, Member ASHRAE
Slashing Energy Use in Labs and Commercial Facilities While Still Providing Superior IEQ 17
Gordon P. Sharp, Member ASHRAE

Modeling, Simulation, and Standards 1
A New Full-Scale Multi-Physics Model to Predict Hydrodynamics and  
Heat and Mass Transfer Performance of a Water-Cooled Evaporator 27
Iyad Fayssal, PhD, and Fadl Moukalled
Body-Cooling Vest for Improving Endurance under Hot Environment 35
Haneen Hamdan; Nesreen Ghaddar, PhD, Member ASHRAE; and  
Kamel Abou Ghali, PhD, Member ASHRAE
Predicting Ventilation Rates of Clothed Human Segment 43
Nagham Ismail; Nesreen Ghaddar, PhD, Member ASHRAE; and  
Kamel Abou Ghali, PhD, Member ASHRAE

3:00 PM-4:45 PM

Building Envelope
Efficacy of Using Phase-Change Materials (PCMs) as Thermal Energy Storage  
for Building Applications in the Mediterranean Region 52
Alissar Yehya, Student Member ASHRAE; Hassan Naji, PhD, Fellow ASHRAE; and  
Laurent Zalewski, PhD, Fellow ASHRAE
Optimization of the Building Envelope in Hot and Humid Climates 59
Balsam A. Nehme and Ghina R. Annan
Use of Solar-Regenerated Membrane-Desiccant System  
to Control Humidity and Decrease Energy Consumption in Office Buildings 67
Khoudor Keniar; Kamel Abou Ghali, PhD, Member ASHRAE; and Nesreen Ghaddar, PhD, Member ASHRAE

Heat Recovery and Applications
A Review on HVAC Heat Recovery Systems 75
Mohamad Ramadan, PhD; Mostafa Gad El Rab, PhD; Farouk Hachem, PhD; and Mahmoud Khaled, PhD
Fresh-Air Cooling Plant in Hot and Humid Climate Comparative Study 82
Charbel Seif, Mazen Hassanieh, and Rani Garzidin
Heating Water Using the Recovered Waste Heat from Boilers in HVAC Applications— 
Thermal Modeling and Parametric Analysis 89
Mahmoud Khaled, PhD; Mohamad Ramadan, PhD; Charbel Habchi, PhD;  
Mehdi Chouman, PhD; and Farouk Hachem, PhD

Industrial Session 1
Towards Sustainable Design with Cutting-Edge CFD Simulations 97
Adnan M. Akhdar and Youssef Ghoussoub



Friday, October 3    (Top)
10:15 AM-12:15 PM

Alternative Energy Use in Buildings
Earthen HVAC System 108
Tanmay Jain, Student Member ASHRAE, and Harish Mahadhasu, Student Member ASHRAE
Geothermal Cooling Application for Fresh-Air Treatment Plant in Doha, Qatar, Case Study 116
Charbel Seif and Nicolas Ibrahim
Ground-Source Heat Pump Systems for Residential Buildings in Warm Climates:  
Energy, Environmental, and Economic Considerations 125
Apostolos Michopoulos, PhD, Member ASHRAE; Katerina Tsikaloudaki, PhD;  
Vasiliki Voulgari; and Theodoros Zachariadis, PhD
Passive Solar Heating 133
Subhas Prasad and Somjit Sahani

Energy Conservation Strategies
HVAC System Optimization and Energy Savings at Hot Dry Climate Zones in Middle East 141
Mohie Eldin M. Elsayed Badawi
Impact and Feasibility Analysis of an Alternate Illumination Strategy to Cut Down on Energy Loads 149
Gaurav Chaudhary, Student Member ASHRAE, and Tanmay Jain, Student Member ASHRAE
Improving Performance of a Variable-Speed Refrigeration System Using Smart Control Strategy 156
M.H. Salama, PhD, Member ASHRAE; N.A. Mohamed, PhD; and N.A. Mahmoud, PhD
Optimizing Energy Efficiency in PNU Campus 164
Toufic Itani, Member ASHRAE; Suhail Shatila; and Sharbel El Haber, Member ASHRAE

2:30 PM-4:45 PM

Modeling, Simulation, and Standards 2
Application of ASHRAE 90.2 for Middle East Regions 174
Mir Gayas Ali, Member ASHRAE; Walid M. Chakroun, PhD, PE, Fellow ASHRAE; and  
Wayne Reedy, Fellow ASHRAE
CFD Investigation of the Performance of Localized Air Conditioning with  
Upper-Room Ultraviolet Germicidal Irradiation in Reducing Cross Infection 182
Mohamad Kanaan; Nesreen Ghaddar, PhD, Member ASHRAE;  
Kamel Ghali, PhD, Member ASHRAE; and Georges Araj, MD
Fire Management of Underground Car Park Using Computational Fluid Dynamics 190
Charbel Habchi, PhD; Mahmoud Khaled, PhD; Mohamad Ramadan, PhD; and Georges Harika, Eng

Solar Energy Integration with Building Systems
Cooling PV Arrays Using the Return Airflow of Air-Conditioning Systems 198
Wassim Salameh, PhD; Ali Assi, PhD; Charbel Habchi, PhD; and Mahmoud Khaled, PhD
Efficient Method to Utilize Solar Energy in Buildings via Combined Solar Thermal Technology 205
Armen Gharibyan, PhD; Ken Touryan, PhD; and Arman Shvagir
Hybrid PV Battery System for a Typical House in Lebanon Inland Region 211
Raghid Farhat; Ghaith Tibi; Nesreen Ghaddar, Member ASHRAE; and Kamel Ghali, Member ASHRAE
Princess Nora Bint Abdul Rahman University (PNU) Solar System 220
Houssam Chebaro, PhD, and Wissam Jarmak




