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1. Break down the topic  
into learning objectives 

Brief lessons on the learning 
objectives included lectures 
from experts, playful experi-
mentation, and personal  
interactions. 

Objectives 
 
Use Qatar Cool’s corporate goals as an 
introduction to engineering at Texas 
A&M University at Qatar.  
 
Recognize the importance of local  
engineering, district cooling, and  
resource conservation. 
 
Allow students to work directly with a  
local corporation to understand  
engineering objectives, business goals, 
and local infrastructure. 
 
Understand and implement the  
engineering design process. 
 
Work cooperatively to research and  
present novel solutions to real  
engineering problems.  
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2. Educate via play and 
discussion with experts 

3. Task with creating 
working models 

Using basic supplies and 
tools, students created  
working models of learning 
objectives with measurable  
engineering goals. 

Regional cooling technology is 
complex, therefore the overall 
engineering was broken down 
into learning objectives that 
build upon each other.  

How to create partnerships 

with local businesses to  

engage high school students. 
 

STEM outreach demonstrates  

career opportunities, creates  

community goodwill, positive  

marketing, and opens doors for  

further collaboration.  



Qatar Cool utilizes regional cooling to efficiently pump  

supercooled treated sewage effluent to surrounding  

buildings into heat exchanges for cooling; reducing water 

waste, electricity use, and CO2 emissions. 
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Engineering Design 

 

Pump Physics 

 

Water Conservation 

 

Energy Conservation 

 

Heat Transfer 

 

Evaporative Cooling 

 

Refrigeration 

 

Heat Exchangers 

 

Water Treatment 

Use corporate statements as a guide to creating lessons that can grow in 
complexity over time and have a hands-on component of learning. 

Sketching 
Brainstorming 

Teamwork  

Forces 
Displacement 

Power 

Scarcity 
Security 
Waste 

Consumption 
Loss 

Cooling History 

Heat Capacity 
Systems 

Surroundings 

Latent Heat 
Intermolecular 

Forces 

Compressor 
Condenser 
Evaporator 

Heat Transfer 
Fluids 
Types 

Contaminants 
TDS & TSS 
Filtration 

Building Towers 

Building a 
Hydroponic  
System 

World Energy  
Demand  
Research 

Calorimetry 

Building Swamp 
Coolers 

Deconstructed  
Refrigerator 

FLIR on Heat 
Exchangers 

Build Mini Water 
Treatment Plants 

Creating a Water 
Fountain 

Students successfully  
researched an issue facing 

district cooling (fluid  
contamination with  

Refrigerants) and modeled  
possible solutions for  

engineers at Qatar Cool for 
evaluation with an engineering 

rubric based on feasibility, 
cost, and presentation skills. 
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