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Breaking Barriers in STEM and Workforce Preparedness through AR/VR Learning Experiences.
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By Carolyn Heinze ( AVTechnology ) published March 15, 2021

USING AUGMENTED & Michael Carbenia, executive director of career technical education (CTE) at

X:;I};TELLQLT%EIY\SSL(T;?R zSpace, actually started out as a customer. Having grown up in the AV industry,

GENERATIONS Carbenia eventually pursued a career in education; prior to joining zSpace, he
was the director of CTE for St. Lucie Public Schools in St. Lucie County, FL.
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zSpace is an example of AR/VR that allows educators to do things that would otherwise be:

Dangerous, Impossible, Counterproductive, and/or, Expensive

- Jeremy Bailenson, Ph.D., Director of Stanford University VR Lab

zSpace
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Virtual Reality (VR)

Characteristics of VR

Full immersion

Isolation from
surroundings

Unique experience for
each learner

Delivered with a Head-
Mounted Device (HMD)

zSpace



Augmented Reality (AR)

Characteristics of AR

Real world augmented
with digital content

Can be a shared
experience

Delivered using a tablet
or other similar device
and text or code to
activate content




What is zSpace ?



https://zspace.com/videos/what-is-zspace
http://drive.google.com/file/d/1GLO6UsfQsbXexn9AoQ_mYaDqb76pRMoC/view
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https://zspace.com/apps/

MAY 16, 2020

Tesla reveals its plans to explore the use of augmented
reality within its production lines

#Tesla #Technology #Connected Manufacturing #Smart Manufacturing

CATHERINE STURMAN | @ 2 MIN




How Ford is using Augmentative & Virtual Reality

October 26, 2020 // Marcela De Vivo

Designing cars

In order to create a more efficient and streamlined design process, Ford has started using Microsoft's
augmented reality tech, HoloLens which can be used for commercial and industrial applications.

Maintenance and Technicians

Ford is also utilizing virtual reality to help with maintenance upkeep in cars and to assist technicians to repair

vehicles, especially newer models that require more and more technological programming to repair.

In a partnership with automotive supplier Robert Bosch, Ford will provide training for service technicians at

dealerships to work on the new Mustang Mach-E electric crossover.



6 Ways AR and VR Will Rule 1. Training

Construction in 2021 Many jobs within construction involve heavy machinery, which can be dangerous without
ANOARY e BIBGS ¢ proper training. The obvious catch 22 here is that trainees need to gain experience using

the equipment, but it's impractical or unsafe to train them on real equipment. With the
margin of error so low in many real-world situations, it'd be best for workers to familiarize

themselves with the controls and operation in a safe environment.

2. Remote Maintenance

AR lets workers share what they can see with an off-site expert, effectively allowing the
experts to be in multiple places at once. By wearing a headset or a set of augmented
reality goggles, workers in the field can get live guidance from technicians who are better
equipped to identify problems when they can look through the worker’s eyes.

3. Design

4. Socially Distanced Jobsites
5. Attracting New Talent

Construction’s skilled labor shortage is a well-documented fact. Seasoned industry
veterans are retiring at a faster pace than young workers are stepping up to replace
them. The industry is hoping to lure digitally native young workers with new technology.
Young people today were practically born with a smart device in their hands, so they're
more comfortable even with advanced technology than any previous generations.

6. Virtual Collaboration


https://www.procore.com/jobsite/6-ways-ar-and-vr-will-rule-construction-in-2021/
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Ceramic Shingles

Insulated Roof - Free Play

Construction
Fundamentals

CONSTRUCTION COMPETENCIES EXAMPLES

Demonstrate the importance of health, safety and
environmental management systems in
organizations and theirimportance to
organizational performance and regulatory
compliance.

Investigate the construction industry and explore
related occupations.

Select and use basic hand tools.

Select and use power tools and describe their
proper operation.

Demonstrate mathematics knowledge and skills
relevant to the construction industry.

Read and interpret construction drawings.

Frame floor systems based on drawing and
specification requirements.

Frame walls and ceilings based on drawing and
specification requirements.

Frame a roof based on drawing and specification
requirements.
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Intro

In this activity we will
explore the important
parts of how a house is
framed

Slide advances
models

House Framing




Wl vim e it

Top Plate

The Top Plate is a
horizontal member of a
frame wall supporting
ceiling joists, rafters, or
other members

House Framing
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http://www.youtube.com/watch?v=s0eZvA_P2Uo

NOCTI Partners with zSpace to Deliver
AR/VR Training Aligned to Career and
Technical Education Industry Certification
Exams

zSpace Becomes First Augmented and Virtual Reality Product Endorsed by NOCTI



Local Partners



http://drive.google.com/file/d/1FIb441hFmeuhydoNGmeaumDBmTvKqvjb/view

Local Partner #2



http://drive.google.com/file/d/1sHftKBG7AUK68AYAn_hf2Shpr5s9Xd3v/view

LA3TECH

Knowiledge Engineering

ver 1.0

Landing page

HVAC Fundamental

This trainer introduces the student to the basics of refrigeration and air
conditioning. The trainer is a fully operational unit that contains the basic
components found in many refrigeration and air conditioning systems.

HEAT, TEMPERATURE AND

PRESSURE AND
MEASUREMENTS

MEASUREMENTS

EVAPORATOR, AIR
COOLED, FORCED AIR

CAPILLARY TUBE

CONDENSER, AIR COOLED,
'ORCED Al

1/2

User Guide

RECIPROCATING HERMETIC
COMPRESSOR

THERMOSTATIC
EXPANSION VALVE

About

HVAC Fundamental

This trainer introduces the student to the basics of refrigeration and air
conditioning. The trainer is a fully operational unit that contains the basic
components found in many refrigeration and air conditioning systems.

=)

FILTER DRIER

LA3TECH

Knowiedge Engineering
ver 1.0

RECEIVER ACCUMULATOR

WINDOW AIR

HIGH LOW PRESSURE
CONDITIONING

AUTOMATIC CONTROLS SPLIT AIR CONDITIONING

User Guide

HIGH LOW PRESSURE
MANUAL CONTROLS

About

23



IS HVAC MODULES

HVAC Fundamentals

O

O

O

Vapor Compression Cycle
Pressure and Measurements
Heat, Temperature and Measurements

HVAC Components/System

o O O O O O O O

Reciprocating Hermetic Compressor
Evaporator, Air Cooled, Forced Air
Condenser, Air Cooled, Forced Air
Capillary Tube

Thermostatic Expansion Valve (TXV)
Filter Drier

Receiver

Accumulator

HVAC Electrical Components and Systems
o High-Low Pressure Manual Controls
o High-Low Pressure Automatic

HVAC Residential & Domestic System
o $Split Air Conditioning
o  Window Air Conditioning

Modules contain: Background
theory, technical simulations, 3D
images and descriptions, Formative
assessments

24



Learning Elements:

« Background Theory, consisting of the vapor compression cycle theory and supporting sciences.

» Description Parts in 3D, explain of Variate of temperature Chart, Heat and Cold region.

» Technical Simulation, simulated vapor compression cycle showing High/Low Pressure vapor and High/Low Pressure
Liquid.

« Formative Assessment, consist 20 questions with final score, Number of Correct and Wrong Answer, Time taken.

VAPOR COMPRESSION Learning Objectives:
CYCLE » Understand Basic Laws in Refrigeration.

» Understand Refrigeration Process in each main component.
« Understand Vapor Compression Cycle.
« Understand representation of P-H Diagram in vapor compression cycle.

25



Learning Elements:

» Background Theory, consisting of the Reciprocating Hermetic Compressor theory and supporting sciences.

» Description Parts in 3D, showing detail components of Hermetic Compressor with explode and combine features.
» Technical Simulations, 3D Simulation on how hermetic compressor work.

\ ‘ = Formative Assessment, consist 20 questions with final score, Number of Correct and Wrong Answer, Time taken.

Learning Objectives:

RECIPROCATING HERMETIC . Familiarization with refrigerant compressors.
COMPRESSOR

= |dentification of parts and components in reciprocating hermetic compressor.
= Understand construction of reciprocating hermetic compressor.
« Understand working principles of reciprocating hermetic compressor.

Learning Elements:

» Background Theory, consisting of the Evaporator, Air cooled, Forced Air theory and supporting sciences.

» Description Parts in 3D, showing detail components of Evaporator in 3D model with the description.

» Technical Simulations, 3D simulation on how Evaporator work.

« Formative Assessment, consist 20 questions with final score, Number of Correct and Wrong Answer, Time taken.

Learning Objectives:

C:gc;g%g&gz" Introduction of Evaporator Evaporator Compohents
- Double-Pipe Coolers - Evaporator Coil
- Baudelot Coolers - Fin
- Tank-Type Cooler - Distributor
- Shell-and-Coil Coolers - Evaporator Inlet
- Shell-and-Tube Chillers - Evaporator Outlet

- Direct and Indirect Systems - Evaporator Casing




COMPRESSOR

Reciprocating Hermetic Compressor

This type of refrigeration compressor mainly includes reciprocating, scroll, screw
and rotary compressors.

The only type of non-positive displacement refrigeration compressor widely used
in refrigeration systems is the centrifugal compressor. In a centrifugal compressor,
the increase of the pressure of the vapor refrigerant depends mainly on the
conversion of dynamic pressure to static pressure. Centrifugal compressors have
no means to prevent the reversal of flow. The fluid is subject to flow processes
and the work is transferred by virtue of the change of momentum of a stream of*
fluid flowing at a high speed over blades or vanes attached to a rotor.

Open-type, Hermetic and semi hermetic compressor

Two styles of construction of compressors are open and hermetically sealed. In the
open-type compressor, the shaft extends out of the compressor and is connected
externally to the electric motor, which drives the compressor.

LABTECH

PREVIOUS

L3

How to Navigate a Course

La3 'lrE(H RECIPROCATING HERMETIC Background Theory

Reciprocating Hermetic Compressor

An open compressor needs shaft seals to minimize refrigerant leakage. An open
compressor does not need to evaporate the liquid refrigerant to cool the hermetic
motor windings.

-Suction Port
L2
g = B

" b4
Suction Port

Cylinder’ s
Oil Inlet483 - :
Piston g /i l“
Connecting &7 : Eccentric oL
3 ‘ceentric AN |

Rod 3 A |
(}/Ollbump Oil Seal Bearing

Figure 1. Open type compressor driven by motor through two V belts.

LABTECH
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http://drive.google.com/file/d/10DRRVkAkvJFy6fjfSFKu0IsCIkXEb47t/view
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Component Area

DESCRIPTION

direction
comfort o

Instruction Button to
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Technical Simulation ES

Button Menu

|
LA3 TECH WINDOW AIR CONDITIONING Technical Simulation

WINDOW AIR CONDITIONING Technical Simulation

Room Temperature Simulation of how Room Temperature
en outdoor unit System work The curr room

ll[lb!rr;l._ increa: temperature is 30 ° C,

again and the controller the room temperature

t he ¢ unit will increase or

bring temperature decrease according to

ok the temperature
setting.

DESCRIPTION

Window air conditioning system uses a thermistor

ed on the evaporator air inlet ses the

When the return air has reached the

temperature setting, air thermistor will send signal to
controller for controlling compressor.

Particles Outdoor

Ambeant Ar

High Ten
Amtant Ak
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Formative Assessment 8

LaA3 TECH HERMETIC COMPRESSOR Formative Assessment

Cemtege Lngiens 0y

QUESTION

This term represents the ratio between the absolute pressures on the suction
side to the absolute pressure on the discharge side of the compressor?

4

Discharge Pressure

Compression Ratio

Suction Pressure La3 :I'E(H HERMETIC COMPRESSOR Formative Assessment

e ]

Piston Speed

QUESTION

You've Completely Questions

/' Results

Total Questions 10

Time 56 Seconds 1 0 y 0 o/o

Correct 2 1 out of 10 correct

-~

Incorrect

’ START AGAIN
Skip

Hint Used
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