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The purpose of this lesson is foster an understanding of mechanical airflow.
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OBJECTIVE(S)
The students will be able to describe mechanical airflow which includes heating,
ventilation and air conditioning (HVAC) by building a ventilation system model.

SCIENCE/HEALTH STANDARD CORRELATIONS

National Science Education Standards, Science Content Standards
6.1 Science as Inquiry
« Levels K-12: Abilities necessary to do scientific inquiry, Understanding about scientific inquiry

6.6 Science in Personal and Social Perspectives
« Levels K-4: Personal Health; Changes in environments
« Levels 5-8: Personal Health; Populations, resources, and environments, Natural hazards
e Levels 9-12: Personal and community health; Environmental quality; Natural and human-
induced hazards

Mid-continent Research for Education and Learning (McREL), Science Standards
Earth and Space Sciences 1.1, 1.4, 1.5 and Physical Sciences 8.1, 8.3, 8.5

*See “Curriculum Connections” section for standards that apply to other content areas.

SUGGESTED GRADE BAND
3-5, 6-12 science

ESTIMATED TIME LENGTH
5 class periods

LESSON PROCEDURES

Session One

Write “HVAC” on the board. Ask students if they know what this acronym stands for.
Have a class discussion accessing the students’ prior knowledge. Explain HVAC
systems to students using the diagrams from the |IAQ Backgrounder (page 5) and the
Reference Guide (section 2, page 4) (see Materials section) from the EPA’s IAQ Tools
for Schools Action Kit. Tell students they will be creating models of ventilation

http://www.epa.gov/iaq/schools/actionkit.html.
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systems. Provide students with various materials to choose from to construct the
model of their chosen ventilation system. Provide students access to reference
materials, including the IAQ Backagrounder and the Reference Guide from the EPA’s
IAQ Tools for Schools Action Kit and the Internet to further their knowledge before
creating the models. Display the “building materials” that will be available to the
students. They will look at the “building materials” and draft a proposal for you. The
proposal should include a sketch of the model with parts labeled and a list of materials
the student plans to use in his/her design. If the students plan to use any materials
from home they must include those in the plan as well. Tell the students they will be
constructing their models in class two days from today. Give yourself time to review
and approve their model proposals. Remind students they are making models (not
exact replicas) that will demonstrate the basic function of a HVAC system. Labels
should be used to make the model more realistic.

Session Two
Create a rubric with your students to evaluate the HVYAC models.

Session Three/Four
Create and build the models.

Session Five

Have students display the models in the classroom. Allow time for students to tour the
room to see the various models created. Split the class into two groups allowing
students to stay with their models so they can explain them to classmates. At the end
of the tour, ask the students to write a paragraph summarizing ventilation systems,
their components, basic functions, and important maintenance considerations for
promoting good IAQ.

MATERIALS

various model “building materials” such as cardboard and/or poster board (for the
base of the models), straws, duct tape, glue, string, toothpicks, cotton balls,
marshmallows, aluminum foil, paint, crayons, markers, paper cups, paper plates,
rubber bands, coffee stirrers, popsicle sticks, tongue depressors, foam pieces, plastic
wrap, paper, pencils; HVAC diagrams from the IAQ Backgrounder (page 5) and the
Reference Guide (section 2, page 4)—both from the EPA’s IAQ Tools for Schools
Action Kit).

*To order EPA’s Indoor Air Quality Tools for Schools (IAQ TfS) Action Kit or any of the supplemental

materials found in the Kit, contact IAQ INFO at 800-438-4318 or visit
http://www.epa.gov/iag/schools/actionkit.html.

http://www.epa.gov/iaq/schools/actionkit.html.
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GROUPING
whole class, independent

ASSESSMENT

Teacher can observe for active participation and comprehension while the students
are creating their models. Teacher can evaluate the summary paragraphs completed
by the students at the end of the activity. Teacher can use the rubric created by the
class to evaluate the completed project. Students can also self assess using the
rubric.

MODIFICATIONS/EXTENSIONS

Have students investigate the careers and job duties of HVAC professionals and
related careers. Have the students work with partners to create the models. Display
the models and invite parents and community members to view the models. Invite a
maintenance/HVAC technician or custodian to the classroom to talk to the students.

Short on time? Since time is so precious, if you are not able to implement this

entire lesson, try these activities:

. Place materials in a central location and have students recreate the diagrams
by making physical models using materials provided

CURRICULUM CONNECTIONS

Reading and Language Arts, International Reading Association and National Council of
Teachers of English Standards, Standards for the English Language Arts

« 4: Students adjust their use of spoken, written, and visual language (e.g., conventions, style,
vocabulary) to communicate effectively with a variety of audiences and for different purposes.

« 5: Students employ a wide range of strategies as they write and use different writing process
elements appropriately to communicate with different audiences for a variety of purposes

« 6: Students apply knowledge of language structure, language conventions (e.g., spelling and
punctuation), media techniques, figurative language, and genre to create, critique, and discuss
print and nonprint texts

» 7: Students conduct research on issues and interests by generating ideas and questions, and
by posing problems. They gather, evaluate, and synthesize data from a variety of sources (e.qg.,
print and nonprint texts, artifacts, people) to communicate their discoveries in ways that suit
their purpose and audience

» 8: Students use a variety of technological and information resources (e.g., libraries, databases,
computer networks, video) to gather and synthesize information and to create and
communicate knowledge

« 12: Students use spoken, written, and visual language to accomplish their own purposes (e.g.,
for learning, enjoyment, persuasion, and the exchange of information)

Social Studies, Center for Civic Education, National Standards for Civics and Government

http://www.epa.gov/iaq/schools/actionkit.html.
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« Content Standard K-12, V: What are the Roles of the Citizen in American Democracy? /What
are important responsibilities of Americans?

Health, American Alliance for Health, Physical Education, Recreation and Dance (AAHPERD),
National Health Education Standards
» Health Education Standard 1, Grades PK-12: Students will comprehend concepts related to
health promotion and disease prevention

Technology, International Society for Technology in Education (ISTE), National Educational
Technology Standards Project (NETS)

« Performance Indicators 3-5
6: Use technology tools (e.g., multimedia authoring, presentation, Web tools, digital cameras,
scanners) for individual and collaborative writing, communication, and publishing activities to
create knowledge products for audiences inside and outside the classroom. (3, 4)
8: Use technology resources (e.g., calculators, data collection probes, videos, educational
software) for problem solving, self-directed learning, and extended learning activities. (5, 6)

« Performance Indicators 6-8
5: Apply productivity/multimedia tools and peripherals to support personal
productivity, group collaboration, and learning throughout the curriculum. (3 ,6)
8: Select and use appropriate tools and technology resources to accomplish a variety of tasks
and solve problems. (5, 6)
10: Research and evaluate the accuracy, relevance, appropriateness, comprehensiveness, and
bias of electronic information sources concerning real-world problems. (2, 5, 6)

» Performance Indicators (9-12)
6: Evaluate technology-based options, including distance and distributed education, for lifelong
learning. (5)
8: Select and apply technology tools for research, information analysis, problem solving, and
decision making in content learning. (4, 5)
10: Collaborate with peers, experts, and others to contribute to a content-related knowledge
base by using technology to compile, synthesize, produce, and disseminate information,
models, and other creative works. (4, 5, 6)

Math, National Council of Teachers of Mathematics, Math Standards
« Data Analysis and Probability
Formulate questions that can be addressed with data and collect, organize, and display
relevant data to answer

RESOURCES
. EPA’s IAQ Tools for Schools Action Kit, Reference Guide (section 2, page 4)
and IAQ Backgrounder (page 5)

http://www.epa.gov/iag/schools/actionkit.html.
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