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• Elements of indoor, controlled grow environment

– Complete Grow Systems

– Lighting 

– CHP (Combined Heat & Power)

– Controlled Dehumidification

– Solar System   

– Vertical Systems

– Destratification

– Roofs

Outline



ELEMENTS OF AN INDOOR GROW-ROOM

� Building envelope 
� typically sealed environment

� in insulated building, envelope htg/clg loads negligible

� Lighting (100% artificial)

� Heating (minimal)

� Ventilation (air movement only)

� Cooling & Dehumidification (dominate HVAC)

� Delivery of nutrients
� CO2, water, fertilizer

�Energy Supply: 
� electric utility, solar (PV), natural gas – combined heat & 

power (CHP)



Power Options
•Combined Heat and Power (CHP) systems
•From 5 kW to 10 MW systems
•Light schedule / utility rate optimization
•Solar Photovoltaics can supplement
•Off-grid, stand-alone microgrids
•Backup power

CO2 Supplementation
•Lowest cost CO2 is direct natural gas 
combustion with condensing heat recovery
•CHP exhaust CO2 recovery is possible
•Liquid CO2 systems

Lighting Options
•Recommend LED for less power, less 
cooling, less infrastructure cost
•Less NET capital cost to install when 
accounting for power, chilling and 
lighting
•Significantly lower operating costs

Gas Cooling Systems
•Lowest operating cost per ton
•Absorption chillers
•Engine driven chillers
•Engine driven VRF
•Many manufacturer options

Heating
•CHP waste heat
•Condensing boilers
•Engine driven VRF

Implementation
•No utility electrical feed?  No problem.
•Lower infrastructure costs
•Faster implementation timeframe
•Low carbon, sustainable design

•Application engineering support from DTE

Dehumidification
•Chilled water systems
•Desiccant systems

Destratification
•Air flow systems

Vertical Grow Systems 
•Optimize your grow space 

Complete Grow Systems



LIGHTING
Understanding Color Spectrum Chart

The colors of the visible light 
spectrum

color
wavelength 

interval

red ~ 700–635 nm

orange ~ 635–590 nm

yellow ~ 590–560 nm

green ~ 560–490 nm

blue ~ 490–450 nm

violet ~ 450–400 nm



LIGHTING
Traditional HID Lighting

• HPS (High Pressure Sodium)

• 600W

• 1000W

• MH (Metal Halite) 

• 600W

• 1000W

• CMH (Ceramic Metal Halite)

• 315W



LIGHTING
Typical Incandescent, Fluorescent, HPS, MH, ML, & CMH Lighting Color Spectrum



LIGHTING

How Does Traditional HID Lighting Work



LIGHTING
1000W HPS PPFD Results (Gevita DE)



LIGHTING
LED Grow Lights (3 Options)

• Slim Series - High Yield

• 300W equivalent to 600W

• 600W equivalent to 1000W

• Linear Series - Large Footprint 

• 480W equivalent to 600W

• 720W equivalent to 1000W



LIGHTING

How Does LED Lighting Work



LIGHTING
How Does LED Lighting Work (continued)



OPTION 1

Slim LED Grow Light

325 Module

330W Full Spectrum for Veg & Flower

1 fixtures to are equivalent to 600 HPS   

Slim LED Grow Light

650 Module

660W Full Spectrum for Veg & Flower

2 fixtures to are equivalent to 1000W HPS   



LIGHTING

Slim LED Color Spectrum



LIGHTING

330W Slim LED PPFD Results



OPTION 2

Linear Strip Grow Light

6 Strip Series

480W Full Spectrum for Veg

1 fixtures to are equivalent to 1000W HPS at 480W   

Linear Strip Grow Light

9 Strip Series

720W Full Spectrum for Flower

1 fixtures to are equivalent to 1000W HPS at 720W   



LIGHTING

Color Spectrum



LIGHTING

480W (Veg) & 720W (Flower)Linear LED PPFD Results



LIGHTING

Simulations Results



Why is it important to follow electrical standards when buying 
any lighting product?

• If you have a fire and your insurance company finds out you did 

not purchase UL or related products, your insurance company 

will not cover you for the repair.

• Electrical standard have markings you should be looking for: 

LIGHTING



LIGHTING

Conclusion:

- On average, 50% reduction from Traditional Lighting to LED

- LED life is 50K hrs typically vs HID at around 10K hrs

• LED also has lower degradation rate than HID

- Due to the lower intensity levels and heat of LED

• Learn how to manage the lack of heat from LED

• HVAC

• Dehumidification 

• Mounting the LED much closer to the plants vs HID   



300kW- 10MW CHP System



CONTROLLED 

DEHUMIDIFICATION

Controlled Dehumidification provides equipment 
that delivers the deepest drying system available. 
Utilizing the power of desiccant dehumidification 
and vapor pressure reduction with optional 
discharge temperature control. 



SOLAR



VERTICAL 

GROW SYSTEMS 
Vertical Systems allow for higher

plant count and requires much 

less square footage. 

SB1



DESTRATIFICATION

23 running watts producing 620 CFM per fan

• Cut HVAC-related energy costs by more than 30%

• Extend the performance life of HVAC equipment

• Maintain dry floors and prevent accidents for improved 
customer safety

• Redistribute air and eliminate stale air to improve air 
quality standards

• Improve overall comfort for employees and customers

• Target air to strategically resolve building challenges



ENERGY STAR RATED ROOF 

Big Savings

 High R value (R19-30)

 High reflectivity

• helpful in reducing peak 

energy demand, or the 

sharp peak in electrical 

demand observed in 

almost every building 

during the busiest hours of 

the day. 

• Peak demand is a 

problem because it: • 

Requires additional power 

capacity 



QUESTIONS?

Bratic Enterprises, LLC

Stevan Bratic

Managing Director

248.582.1408

stevan.bratic@bratic.net




