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CLOSING
THE LOOP

AIRFLOW STRATEGIES FOR MULTI-TIER
CANNABIS GROW ROOMS




THE START OF
A NEW ERA

In 2017, Pipp Horticulture became one of the
first manufacturers to offer a purpose-built
vertical mobile racking system to indoor
cannabis cultivators. For decades, growers
have been building and refining the design
of single-level grow rooms with HID lighting.
However, grow room designs with vertically
stacked tiers of benching on mobile carriages
were virtually non-existent.

Multi-tier cannabis cultivation wasn’t feasible
until 2015-2017 when high-efficiency LED
fixtures were introduced and allowed for close
proximity lighting with little waste heat, much
more suitable for vertical applications than

HID technology. The concept of a vertically
stacked cannabis grow room was born, but
compared to single-level rooms, their designs
were yet to be refined and presented some
unique challenges.




SPACE PLANNING &
ROOM LAYOUT

A good airflow strategy starts with space
planning and the racking layout within your
room. The goal is to create a racking layout
that maximizes the canopy footprint within
the room while leaving adequate space around
the racking structures for air to mix and flow.
Without a buffer zone around and between the
racks, you run the risk of “choking” out the room
and restricting airflow. There is such a thing as
maximizing the cubic footage of your room too
much to the detriment of plant health.




FOR MULTI-TIER ROOMS

A proper mechanical system design is
crucial to the performance of a multi-tier
room. Almost every time | speak with a
grower struggling in a multi-tier room, it
is due to a poorly designed mechanical
system. A flawed mechanical system
will limit the room’s yield potential, slow
growth rates, and negatively affect
plant health.

Don’t cut corners here, engage
experienced professionals during the
design phase and budget appropriately.
Once installed, a mechanical system is a
difficult and expensive retrofit in a

cultivation facility, get it right the first time.
Purpose-built designs are a must, and
installing vertical racking in a room with a
mechanical system designed for single-
tier or dry/cure is ill-advised.

While they are still prevalent due to
their low cost, a non-integrated system
consisting of separate air-conditioners
for temperature control and standalone
dehumidifiers for humidity control is not
ideal for multi-tier applications. All those
separate systems often complicate the
airflow strategy for the room and the
dehumidification capacity is typically

undersized for the amount of canopy
in the room.

An integrated system with reheat

is preferred which allows a single
system to efficiently control both
temperature and relative humidity
eliminating the need for standalone
dehumidifiers. These systems are
typically outside the room, either on
the roof or on-grade, and ducted into
the room. Take great care during the
sizing of this system and be confident
it has enough capacity to handle the
latent load of the room.



MECHANICAL

SYSTEM DESIGN

FOR MULTI-TIER ROOMS
(Continued)

The best most accurately sized HVAC system will not
perform appropriately if paired with poorly designed
ductwork. With rows less than 40’ a racking layout
that doesn’t choke the room, and in-rack airflow, you
can supply air evenly across the front of the room in the
main aisle, ensuring it reaches the floor and then return
it on the back wall at multiple elevations located at the
height of each grow tier. This ductwork configuration
will create a single-pass recirculating airflow strategy in
conjunction with in-rack airflow.

A well-designed system will exchange all of the air

in the room roughly every 2-2 minutes ensuring a
consistent environment, leaf temperature, and VPD.
You cannot rely on your HVAC systems fan for in-room
airflow, in-rack airflow systems are a requirement to
close the loop in this circular airflow strategy. No matter
how many fans you install in your room they can never
make up for a poorly designed mechanical system.

A well-designed mechanical system that facilitates
good air exchange within the room is the foundation
for getting consistently high-yielding and high-quality
harvests in a multi-tier room.




IN-RACK




IN-RACK




PLANT HEIGHT &
CANOPY MANAGEMENT

Even the most well-designed multi-tier grow rooms can
still struggle with airflow if you don’t carefully manage your
plant height and canopy. Cannabis can rapidly double or
triple in size during the first few weeks of flower, a process
commonly referred to as “plant stretching”. Growers
transitioning from single-level to multi-tier tend to over-veg
their plants and underestimate the stretch. If your plants
are too big when you flip them into flower, or you are
growing a cultivar that tends to stretch a lot, they will grow
right into the LED fixtures and choke out the space in the
rack for air to flow. There are many strategies to manage
the stretch and control plant height to allow good airflow
through your room.

The fundamentals of controlling plant stretch in early
flower begin in the veg room. Start by familiarizing
yourself with the genetics you have in rotation, track their
growth rates in veg, and get to know which cultivars tend
to stretch a lot or not at all in flower. Group cultivars into
harvest groups based on these growth characteristics
and then time the veg rotation and do the required plant
training techniques to manage the final plant height. Some
combination and amount of plant training (trellising,
topping, super cropping) is usually done along with the
strategies above. The goal with plant training is to do the
least amount possible to limit touches and labor costs
while still getting the desired result.



Environmental crop steering
techniques can also be used in the
early flower stage to help control
plant stretching. Environmental crop
steering is a technique where growers
manipulate the environment to either
add or remove stress signals to their
plants to get an intended growth
response.

A simple example of this is when plants
don’t receive enough light they stretch
and become taller in an attempt to

get more light, an undesirable trait for
indoor cultivation.

Growers will alter the environment
by delivering a higher lighting level,
steering the crop to remain shorter.

Another way to manage stretch with
environmental cues is by controlling
the day and night air temperatures
within your room. The DIF technique
of temperature control, or the
difference between day and night
temperatures, can be used to control
the stretch in many plants. Warm
days and cold nights result in plants
stretching, the more significant the
difference between the two, the
more plants stretch.

You can leverage this by running a
slightly warmer night temperature
than your day temperature at the
beginning of flower to suppress
stem elongation.

A similar, but somewhat easier
technique of getting the same
suppression response is called a
“cool air dump” or “cool morning
pulse”. To do this, reduce the day
temperature to 5°F-10°F lower

than the night temperature for the
first 2-3 hours during the first few
weeks of flower.



CANOPY MANAGEMENT




LOOKING TOWARDS




Contact our team of experienced
grow experts to learn how Vertical
Air Solutions can take your facility
to the next level!

] (650)739-3009

4 info@vertairsolutions.com



http://vertairsolutions.com
http://pipphorticulture.com

