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Importance of Climate Control

* |Increased plant
productivity at optimal
temperature and
humidity

e Sealed cultivation areas
allow for contamination
prevention and
supplemental CO?

e Consistent climate =
consistent yield
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Quantifying Cooling and
Dehumidification

Watts = BTUs per hour

Up to 200 1k watt lights per room = 700,000
BTUs/hour or 58 tons of sensible load

200 lights x 3 gallons per light = 600 gallons of
moisture to remove from the space

600 gallons = 17 tons of latent load
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Sensible vs Latent Load

Sensible load Latent Load
e Energy needed to remove  Energy used to condense
heat moisture

All equipment has sensible and latent ratings

Surna.com | info@surna.com | ’ @surnainc



Comfort Cooling vs Process Cooling

> R A,
N
Comfort Cooling @i Process Cooling - .
e Designed for human e Designed for removal of
occupied spaces in heat load generated by
commercial and residential manufacturing equipment
buildings in a commercial building
e Light BTU load on the HVAC * Designed to operate year-
system round
e Designed to only run during * Can operate when well
the few hot months of the below freezing outside
year
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Why use Chillers over Traditional HVAC

* Process cooling is the standard for all industries

e Chiller systems are easily designed for N+1
redundancy

* No chance for frozen indoor heat exchangers

 Higher energy efficient options are available
— (i.e. Water-cooled compressors) —————

 Ability for point-source heat removal B
— (i.e. Water-cooled reflector) *—ﬂ-—ﬁ

e Desighed to run year-round /7
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Surna.com | info@surna.com | ' @surnainc



Chiller Line Up

Air-Cooled Chillers  water-Cooled Chillers  Hybrid Chillers

e Lowest cost e Perform at e Perform at high
o |Lovir e E—— highest efficiency efficiency
. Typic.ally simple * High main;cjenance :_r:):‘l\;IrI?\?vlithteer:ance
Jetel ye.ar-roun operation
e Least efficient * Higher cost for e Redundant
redundancy compressor
cooling
e Typically simple
repairs
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Surna Reflector vs Competitors

Surna Reflector Competitors

e Extremely collimated light e (Castlightin a broad
delivery footprint

e Options for water-cooling e |nefficient air-cooling or

e 12% more light produced open fixtures available
overall e Loss of energy through

¢ 20-50% more light on target inefficient photometrics

e Filtered air intake e Typically not re-buildable

e Re-buildable
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Surna Reflector Line-Up

Vented

12% more light produced

. . Naturally convects heat through a
20-50% more light on target non-reflective area directly above

L/
the lamp %’ :
Filters incoming air ' /

Water-Cooled

bility to utilize free cooling
without introducing outside
airinto the space

Forced Air

High flow air design allows

passing air directly over the Savings potential between 40-
bulb with patent-pending 70% on cooling energy based
insulator on location -
Removes ¥ ton of heat with
"o only 30 watts of fan power b
JO‘ o '\-

% % 27”'/“
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Indoor vs Greenhouse vs Surna Hybrid

Indoor

Pros:

*No outside air exchanged
*Consistent climate
*Consistent light delivery
*Easier odor control

*High security

*Consistent year-round harvest

Cons:

*High energy consumption
e|nefficient light spectrum
*High build-out cost

Greenhouse

Pros:

Efficient light spectrum
*Free light source
*Energy efficient
eUtilizes free cooling

Cons:
*Poor odor control

*Climate control affected by
ambient conditions

*Potentially contaminated air is
constantly introduced

*Low security

Surna Hybrid

Pros:

*No outside air exchanged
*Consistent climate
*Consistent light delivery
*Easier odor control

*High security

*Consistent year-round harvest
eEfficient light spectrum
*Free light source

*Energy efficient

eUtilizes free cooling
*Highest production

Cons:

*More expensive than a greenhouse
to build

*Uses more energy than a
greenhouse
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LED Technology

Multiple spectral bands
on single LED chip

Vertical farming
Intra-canopy lighting

Complete control over 9
light levels

Two times the efficiency
of HID bulbs
Liquid-cooled options
available
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Automation

Entire building
automation control

Single user interface for
all equipment and
security

Alerts for equipment
failure

Correlate resource
management with
biological feedback from
the plants
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Thank You

Questions?

Stephen Keen

Surna

stephen@surna.com
303.993.5271
surna.com

W @surnainc
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