/-’_ | _ﬁ\. TOSHIBA | Onsta
Explcora\/|8|on

Grades K-3 Abstract
S\()!g:e Vv ‘c)t/k d’ # j?\

i ?\ S s \A‘h & /hCKP ds5e.

’é’ VY\MY‘IC&\Q A=< €. 5 SN x(?i& -
J“C.S\S)rdr\‘\ g e i 4

—\@- Fl |
ay A Mbgw@

- e i

— ‘Fpg‘l-u;\r‘e% |

= S~} ; Sev-So i

rhny S : SRSP-LN £ip—o A pe i

lQE T ()SK\JQ(‘-Q& . U lix= —v\dolr‘rcohoﬂ

i QYV\ zel A o =\& LRV e\)/ f: s\ =

- Qf € ‘ wed K»\—'\r\p-nu\ g\\r\S Yh( 3

"___D—Q_k\ . 2 =\ e K& ‘L . QS .%

| SN DQWQVA@‘) 5 < Y5 ANNYNQ AR ff g
BlazeBlock —bLas SRR

i loveld ve
—2N oltayrioin

' '20+2\r34\ud\ o,
ConNstruction adng M

WR%J




\ TOSHIBA | @ nsta

[ExploraVision

Grades K-3 Present Technology Section

HempBIOCK

Source: HempBLOCK USA

Overview of HempBlock 13
*HempBlock is a sustainable building material made from hemp
hurds, lime, and water.
It is lightweight, breathable, and provides natural insulation.
*Known for its fire resistance, it slows down the spread of flames
but does not actively extinguish fires.

¢ Scientific Principles
*Low thermal conductivity helps resist heat transfer.
*Lime carbonation creates a protective fire-resistant barrier.

¢ Problem Definition
*Current HempBlock can withstand fire but does not actively
suppress it.
In extreme fire conditions, it may eventually degrade, leading to
structural failure.
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Grades K-3 History Section -3

s Ancient Times — Early Uses of Hemp in Construction

*~500 BCE: Hemp-based materials used in ancient Rome for shipbuilding

and insulation.

*6th Century: France begins using hemp-lime mixtures in building

construction.

20th-21st Century — Development of Fire-Resistant HempBlock

*1980s: Rediscovery of hempcrete as an eco-friendly alternative to

N concrete.

*2000s: Modern HempBlock emerges as a commercial building material

with improved insulation.

*2010s-Present: Research enhances fire resistance, making it more viable in

fire-prone areas.
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Grades K-3 Future Technology: BlazeB%p'\ <

— The Fireproof Future of Sustainable Homes

Our Vision 46
BlazeBlock will evolve beyond just fire resistance—it will actively fight fires. By integrating self-
extinguishing technology, this next-generation HempBIock W|II enhance home safety wh|Ie malntamlng its

eco-friendly benefits.

Futuristic BlazeBlock (Al Generated)

BlazeBlock could help reduce wildfire
destruction by creating fire-resistant
homes and buildings, minimizing
property loss and improving safety in
fire-prone regions. 4
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Grades K-3 Future Technology: Key Features of Futur@"lf"%‘\/'s'On
BlazeBlock:

* Fire-Activated Microcapsules 7-°
1. Special heat-sensitive capsules embedded in the block release fire-
retardant gel when exposed to extreme heat.

2. Inspired by self-healing materials used in aerospace engineering.
* Smart Thermal Sensors 710

1. Tiny temperature sensors detect rising heat and trigger a localized
cooling response.

2. Can send alerts to fire response systems for early detection.
Bio-Engineered Fungi for Fire Suppression 11-13
1. A special mycelium network inside the block releases natural fire-
retardant compounds when exposed to high temperatures.

2. Inspired by how mushrooms naturally produce protective enzymes in
extreme conditions.
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Grades K-3 Future Technology: Scientific Principles

Involved

Artificial Intelligence Sensors

Hemp Integrated il
with Fire
Suppressing Bio
Engineered
Mycelium

Heat Activated
Fire Retardant
Gel Microcapsule

BlazeBlock Prototype Design

Thermal Expansion & Triggered Release:’°
Heat causes the microcapsules to burst,
dispersing fire-retardant substances.

Heat Sensing & Al Integration:’:10

Sensors detect temperature spikes and
activate suppression mechanisms.
Bio-Chemical Reaction:11-13

Mycelium reacts to heat stress by producing
compounds that smother flames and
reduce oxygen availability in affected areas.
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BlazeBlock a Reality

BLAZE lngK

Why This Future Technology Doesn’t Exist Today

BlazeBlock, with its self-extinguishing fire suppression system, does

not yet exist due to key scientific and engineering challenges:

 Material Compatibility: Integrating fire-retardant gel
microcapsules, smart sensors, and mycelium networks without
compromising HempBlock’s breathability, durability, and
sustainability.

 Manufacturing Limitations: Developing cost-effective methods to
embed these technologies while maintaining structural integrity.

* Testing & Certification: Meeting international fire safety standards
and proving the effectiveness of self-extinguishing features in real-
world conditions.
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Grades K-3 Breakthroughs: Key Breakthroug
Required

1. Heat-Activated Microcapsules’?®

*Research into nano-engineered capsules that store and release fire-retardant
gel when exposed to extreme heat.

*Challenge to overcome: Ensuring the capsules remain intact under normal
conditions but rupture precisely when needed.

2. Smart Thermal Sensors’:10

*Developing ultra-thin, self-powered Al-based temperature sensors that detect
heat and trigger an alert fire response.

*Challenge to overcome: Miniaturizing sensors while maintaining affordability
and reliability.

3. Bio-Engineered Mycelium for Fire Suppression'!-13

*Engineering fungi strains to produce flame-retardant enzymes when exposed
to heat.

*Challenge to overcome: Ensuring mycelium growth remains controlled and
doesn’t interfere with structural strength.
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Grades K-3 Breakthroughs: Investigation- Testing Fire- EXP'OVaV'S'O”
Activated Microcapsules

Research Question: How effectively do heat-activated microcapsules release fire-retardant gel under
extreme temperatures?
Methodology:
1.Prototype Development:
1. Embed microcapsules filled with fire-retardant gel inside a BlazeBlock sample.
2.Controlled Fire Exposure:
1. Place samples in a high-temperature test chamber (500-1000°F).
2. Apply direct flame to simulate real fire conditions.
3.Data Collection:
1. Temperature Activation Point: Measure the exact heat level at which the capsules burst.
2. Suppression Effectiveness: Compare fire spread rate on treated vs. untreated samples.
3. Material Integrity: Analyze block structure before and after exposure.

4.Expected Outcome:
1. The microcapsules rupture at a critical heat level, releasing gel and slowing/extinguishing
flames.

2. Future modifications improve efficiency for real-world application.
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Grades K-3 Design Process: AlternatlveExp"mv'S'On

Idea 1: Spray-On Fireproof Coating

Concept: A special fire-resistant liquid would be sprayed onto
HempBlocks after installation to create an additional protective barrier.

Why We Rejected It:

*The coating could wear off over time due to weather conditions.
*Frequent reapplication would be costly and inconvenient.

*Did not provide an active fire suppression system—only delayed fire
spread.

Why BlazeBlock is Better:

*Built-in fire-retardant microcapsules eliminate the need for
reapplication.

*Offers long-term protection without maintenance.
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Grades K-3 Design Process: Alternative IdeaEleorav'SIon

Built-In Sprinkler System

Concept: A network of miniature water sprinklers embedded within walls
would activate when detecting extreme heat.

Why We Rejected It:

*Water supply dependency—if the system lacked water pressure, it would
fail.

*High cost—complex piping and installation increase expenses.

*Potential water damage—sprinklers could misfire, causing unnecessary
flooding.

Why BlazeBlock is Better:
*Uses fire-retardant gel, requiring no external water supply.

*Functions independently, reducing installation and maintenance costs.
Project Page 11
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Grades K-3 Design Process: Alternative IdeaExglorav'SIon

Fire-Resistant Chemical Additives

Concept: HempBlock could be infused with synthetic fireproof
chemicals to improve resistance.

Why We Rejected It:

*Some chemical additives are toxic and may release harmful
fumes when burned.

*Production could lead to environmental pollution.

*Might compromise the natural breathability of HempBlock.

Why BlazeBlock is Better:

*Uses natural bio-engineered mycelium for fire suppression.
*Eco-friendly with no harmful emissions.

*Maintains the structural integrity and breathability of
HempBlock.
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Grades K-3 Consequences

Potential Positive Consequences:

*Fire Safety: Protects homes & lives in wildfire-prone areas.
*Eco-Friendly: Made from renewable hemp; non-toxic fire
suppression.

*Cost Savings: Reduces fire damage & insurance costs.
*Innovation & Jobs: Boosts the green building industry.

Potential Negative Consequences:

*Higher Initial Costs: Advanced materials may be expensive at first.
*Environmental Unknowns: Long-term effects of bio-engineered
fungi need more research.

*Adoption Barriers: Builders may resist change; regulations may
slow rollout.
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Presenting our futuristic....
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HISTORY OF HEMP

Time Period

Key Developments

Ancient Times

Early Uses of Hemp in Construction

~-500 BCE

Hemp-based materials used in ancient Rome for shipbuilding and insulation.

6th Century

France begins using hemp-lime mixtures in building construction.

20th-21st
Century

Development of Fire-Resistant HempBlock

1980s

Rediscovery of hempcrete as an eco-friendly alternative to concrete.

2000s

Modern HempBlock emerges as a commercial building material with improved insulation.

2010s-Present

Research enhances fire resistance, making it more viable in fire-prone areas.
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The Impact
BlazeBlock Can
Make g s

Suppressing Bio
Engineered

Mycelium

Artificial Intelligence Sensors

BlazeBlock is a futuristic fire-resistant

o el Gl v e - by
ol 4
¢

hemp-based building material with
self-extinguishing technology that Heat Activated
Fire Retardant

activates upon high heat exposure. Its Gel Microcapsule

impact includes enhancing fire safety,

BlazeBlock Prototype (AI-Gernerated)

reducing property damage, and
promoting sustainable construction in

wildfire-prone areas.
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Fire-Activated Microcapsules
— Heat-sensitive capsules
release a fire-retardant gel
when exposed to extreme
temperatures, inspired by
self-healing aerospace

materials..

Bio- s
Engineered
Mycelium —

— A mycelium network inside
the Hemp block releases
natural fire-retardant

: -Tiny sensors detect rising heat,
compounds, mimicking ' Smart o 4 : li 3
= riggering a cooling response
mushrooms' ability to protect Thermal 5 g S
. and sending early alerts to fire
themselves in extreme Sensors
. response systems.
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Sample Web Page - 5

Higher Initial Costs

— Advanced fire-suppression technology may increase
production costs initially.

Environmental Unknowns Adoption Barriers
— The long-term effects of bio-engineered mycelium — Builders may resist new materials, and regulatory
in construction require further research. approvals could delay widespread use.
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