SOLVING THE

3 BIGGEST HVAC
CHALLENGES OF
COMMERCIAL

GROW FACILITIES
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Designing, building and operating the ideal cannabis growing
facility and getting every aspect of it right is no small task.
There are countless decisions to be made and no obvious road
map to create the perfect facility, and no magic formula yet to
maximum return on invested capital. Growing at scale is a new
frontier for most licensed producers. It’s been referred to by
many as the Wild West with a hectic pace of growth, perpetual
innovation and changing technologies.

We first issued this report in 2018, to highlight what we identified

were the 3 biggest HVAC challenges facing commercial growers.

Since then, many elements of the industry have evolved and we
have re-evaluated the main challenges. This report has newly

expanded breakdowns of each challenge that include learnings
from the years in this market.

Indoor air quality is one of the critical components to a
successful yield. The big question in the overall consideration
of HVAC purchase decisions is what the smartest financial
decision will be. How do you balance capital cost of equipment,
installation costs, maintenance and operating costs to get

the best return on investment? Another factor is your risk
tolerance with regard to equipment failure, because not all
equipment is created equal and some decisions can carry a

higher risk of failure.

Given the exceptional financial impact that optimal yield and
quality has on the cannabis industry, creating the right indoor
climate with the right HVAC solution delivers a significant ROI.

Benefits of the right HVAC solution include:
Improving yield quality and volume by 10-15%.
Elimination of mold to prevent crop failure.
Built-in redundancy to remove the risk of downtime
causing crop loss.
Annual energy savings of 15-30%.
Significantly improved equipment lifetime with lower
maintenance costs.

The economics of cannabis growing are strongly in favour of
making prudent HVAC decisions and choosing proven, reliable,
long-lasting equipment that conserves energy in the process.

We've discussed the critical importance of getting the right
HVAC solution in place and its impact on your bottom line,
so the question now is how do you make that happen? We
now present what our experience has shown to be the 3 major
challenges that cultivators face in getting that accomplished.

To be clear, we have a bias in the content that follows.
Fortunately, that bias is toward delivering exactly the
economics we discussed previously: the optimal balance of
capital cost of equipment, installation costs, and maintenance
and operating costs to deliver your best ROIl. We also have a
bias toward the longest lasting equipment that will deliver the
lowest total cost of ownership over the long haul as well.
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CHALLENGE #1:

UNDERSTANDING THE HVAC
DESIGN, SPECIFICATION, SELECTION
& INSTALLATION PROCESS

Getting the right equipment designed and installed into
a project is far more complex than most cultivators are
aware of. It also has many decision points that don’t
always serve the cultivator’s best interests. There are
no hard and fast rules, but for new construction and
often for substantial renovations in existing facilities,
the process looks like this.

fay

Cultivator: selects an architect to design the building.

2. Architect: hires engineering firm to manage all facets of
engineering.

3. Engineering firm: may hire an HVAC specialist to design
HVAC requirements.

4. Engineering firm/HVAC specialist: invites rep firm vendors
to recommend HVAC solutions and propose equipment
options.

5. Rep firms: propose assorted solutions, price points and may
require manufacturer support (few rep firms are experts in
all equipment lines they represent).

6. Engineer: accepts a proposed solution and uses that

solution to create their “basis of design” specification for

the bidding process.
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7.

10.

General contractor: a general contractor is hired by the
cultivator, architect or engineering firm to build the project
— typically through a price-sensitive bidding process.
Winning general contractor: solicits bids from sub-
contractors specializing in various aspects of the job
(another price-sensitive process).

Winning sub-contractor: typically gets the job based on
best price to supply and install the HVAC equipment that
“meets the specifications” set out by the engineer. (Of
note, there can be several vendors and several levels of
quality that will technically meet specifications; the sub-
contractor typically will choose the lowest cost in order to
maximize their profits).

Winning sub-contractor: Typically, must only support issues
with the installed equipment for one year after start-up.



Although there are often variances from this process, the An important consideration with this process is that all the

10-step process outlined above is pretty common. Even when experts involved walk away after the job is done and typically

there’s deviation from this process, the key take-away is that have no more than one year of care or concern afterwards. It’s

unless the grower, architect, engineer or general contractor the cultivator and facility managers that are saddled with the

direct the HVAC sub-contractor to purchase a specific brand outcome of the engineering and equipment choices.

of equipment or utilize a particularly prudent technology or

HVAC design, the final equipment selection comes down to We see this as one of the biggest challenges cultivators face

the end of the line where the contractor makes a profit-based, in getting a premium quality solution to their HVAC needs.

low-cost vendor decision. Lowest “first cost” is typically not the smartest value or the
best choice.

SOLUTION:

We highly recommend that cultivators have a
clear understanding of the entire HVAC decision
process from design to installation. Ask lots of
questions, including what the options are and why
recommendations are what they are.

A well-informed cultivator or engineer can pre-
determine the brand of HVAC equipment they
prefer or the type of HVAC design they feel
strongly about. It makes no sense that the final
decision should come down to the lowest cost
without consideration of equipment value factors,
and that the grower should not participate in such
a critical equipment decision.
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CHALLENGE #2:

GETTING THE RIGHT

HVAC SOLUTION

There are countless manufacturers of a wide variety of
different types of equipment, such as VRF, split systems,
unitary systems, rooftop air conditioners and even industrial
design firms that create fully-custom air handlers with central
plants. How does the cultivator ensure they get the right
system for their facility? Selecting the right HVAC system
type is crucial for the success of the crop. Adequate control
over environmental conditions affects not only the health

of the crop, but also energy consumption, and operating

and maintenance costs. Plus, certain types of systems will
cost the grower more to own and operate, which reduces

the equipment’s overall value and the grower’s return

on investment.

To us, equipment value means a product that maximizes ROI

by providing the best performance and the lowest overall cost
(including purchase cost but also the costs of installation,
operation, maintenance, and equipment longevity). Equipment
value also arises out of whether your selection delivers expected
performance when it is operating.

There are different categories of costs and their distinction

is important. For example, sometimes purchase (capital/
first) costs can be higher, but these are offset by a lower
installation cost. As noted previously in this report, there

is often a tendency to select equipment that provides the
lowest first cost. This choice may certainly save money at the
front end, but may end up costing even more to install and
operate. For instance, it may be far more expensive to install
comfort cooling with supplemental dehumidifiers, despite
their capital cost being lower. Instead, the priority should be
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on the kind of equipment that will lead to lower operating costs.
Choose energy-efficient solutions that will cost less to run in
energy bills. Another important consideration is the kind of
maintenance that will be required to keep the system in good
operation for the long term. Certain kinds of equipment are
easier and thus less expensive to maintain than others.

One bonus in this area is to see if your chosen equipment

can be connected to the internet to enable remote logging of
operating statistics. If so, you can get a wealth of information
about your system that is useful for maintaining optimal
performance and troubleshooting if an issue happens to arise.
This especially pays off when receiving factory support, as
technicians could access your unit remotely to diagnose much
more quickly and cheaply than if they had to visit it in person.

By looking at all the costs and factors that are related to a
specific piece of equipment — and especially the HVAC
system — you can determine an overall cost of ownership.
Factors include the purchase price and installation cost of the
equipment, as well as the long-term cost of owning it, a period
that could last 15-20 years for quality equipment. Only by
reviewing the overall cost of ownership can you truly determine
whether a specific piece of equipment provides good value.



The health of the crop depends on having good control over environmental conditions, but there are
also ramifications for energy consumption and capital, operating, and maintenance costs depending
on the system that is chosen. All factors must be considered when selecting the HVAC system.

Here is a brief description of some essential criteria to consider when selecting equipment.

The comparative cost to hire a qualified Ability of the system to satisfy
firm to design, purchase equipment, properly install and a wide range of operational setpoints often required
commission the system. throughout the plant’s lifetime. (e.g. 80°F/75% down to

The comparative cost to operate the 60°F/40%) .
system to desired space conditions. This primarily consists As typically installed, a combination of the
of energy costs but should also consider hiring/training expected lifetime and replacement costs for the HVAC
operators, any consumable components, and monitoring system’s components.
the equipment. Ability of the system to protect the plants

The comparative costs to perform from pathogens brought in from outside, pathogens

routine and annual preventative maintenance, as well as the recirculated within the facility, and other airborne risks,
anticipated costs of repair. as well as potential system-related leaks in or around the

grow rooms.

Ability of the system to adequately address the
sensible cooling needs of the space in an energy-efficient

manner. Some cooling technologies require supplementary

Ability of the system to adequately dehumidification to meet the latent load. Standalone
address the latent cooling (dehumidification) needs of the dehumidifiers hung in the space are an example of
space in an energy-efficient manner without the need for technology used in this case.

supplemental dehumidification.

Ability of the system to hold a tight tolerance
of the desired temperature/relative humidity conditions
delivered to the room. (e.g. holding * 1°F instead of + 5°F).

The level of complexity involved in the
design, installation, and operation of this system. The higher
the level of complexity, the more expensive it will be to hire
the appropriate personnel to execute.

Ability to easily and cost-effectively upgrade
and expand the system as the facility grows to increase
production.

The tendency for the system type to have
redundant features, such as multiple cooling components,
to provide back-up cooling if one component fails.







CHALLENGE #3:

GETTING THE HVAC DESIGN

PARAMETERS RIGHT

Given the many variables at play in grow rooms, significantly
more than in standard environments, and considering most
engineers are unfamiliar with this specific application, sizing
calculations for grow room HVAC has been a very challenging
task. This is largely due to misinformation and a lack of
knowledge among those involved in the facility design industry.
There are no standards set in this area, and the secrecy among
industry players regarding best practices often leaves designers
without a leg to stand on in their projects.

As a result, even the most technically -qualified engineering

firms have had to guess at a considerable amount of the science Each manufacturer may have their own form to fill out
and mechanics behind cr.eatin'g opt'imal grow environments. with key variables. Here are some examples:
Gettlng grow room speoﬁcahons r|ght requires careful +  Room dimensions
modeling of grow cycles, transpiration rates, temperature and « Purpose (mother, clone, etc.)
humidity specifications, lighting loads, and irrigation loads, just * Building material
to name a few. It also requires careful modeling of external « Temperature and RH at beginning and end of grow
factors, including annual temperature and humidity ranges, « Lighting type and wattage per square foot of
type of building structure, solar impacts of mixed-light sources, active grow
etc. Some of these Factors may vary by type of plant and strain, « Active grow area (as a percentage of room volume)
which only further complicates the matter. « Number of plants or plant density
' S ' © Watering rate per plant per day
Few engineers specialize in this area, which makes accurate « Type of watering system

HVAC sizing more challenging. The best course of action is to
(assuming a competent one has been selected) leave the sizing
calculations to your HVAC equipment manufacturer. HVAC
manufacturers know their equipment and would be best suited
to advise on its application.
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As a grower, it would benefit you to know all of these factors
before beginning your HVAC equipment buying process. You
should be able to provide this information, openly and honestly,
to your manufacturer so that they can provide the best solution
for your needs.

The secrecy mentioned previously contributes to this challenge,
as it causes growers to be wary in sharing the necessary details
with their manufacturer. This impedes the process and can
potentially prevent the grower from getting the right design. It’s
alright to ask any company you deal with to sign a nondisclosure
agreement first to keep your business protected; any company
that wishes to work with you will be willing to sign one.




