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INTRODUCTION
We have all experienced that instant relief of walking into an air conditioned space on an extremely 
humid day. And it doesn’t have to be stifling hot because even in the upper 80’s, humidity can still be 
brutal. Yet after a couple minutes, the relief wears off. Now you feel cold. Your shirt is sticking to the 
sweat. Let’s say you are at work, so you begrudgingly go to your desk and send an email to the facility 
manager that “it’s too cold!” Or if you are shopping, you quickly grab the items you want, staying clear of 
the open refrigerated aisles unless you desperately need some milk or yogurt. 

As a facility manager, you are at the receiving end of these frustrations. You look at the space 
temperatures and they are all hitting their set-point. Why are these people cold? Colleagues stop inviting 
you to lunch because they think you are not doing your job. Or marketing is complaining that customers 
are not staying in the store long enough to buy additional items, especially those in the refrigerated 
aisles. Finally, to add insult to injury, the increasingly popular corporate energy goals demand you 
reduce next year’s utility bills by 20%.

At Transformative Wave, we manufacture retrofit technologies for Heating Ventilation and Air 
Conditioning (HVAC) systems, and have a long-standing history working with HVAC service providers and 
installers. We understand you are caught between a rock and a hard place. We know your frustration 
because facility managers, in turn, look to us to find solutions to this issue. The following article explains 
how poor HVAC humidity control can lead to discomfort even when the space's temperature is at the 
set-point. If humidity control is a pain point, we empower you with retrofit strategies you can implement 
now, that achieve that critical balance between improved dehumidification and lower energy bills.

“IF HUMIDITY 
CONTROL IS A PAIN 
POINT WE EMPOWER 
YOU WITH RETROFIT 
STRATEGIES YOU CAN 
IMPLEMENT NOW“
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 Why do we install HVAC systems on our buildings? We do it 
because we want occupants to be comfortable. Whether they 
are our shoppers, diners, guests, or our internal staff, comfort 
can be elusive even when we are dedicated to achieving it. HVAC 
systems are responsible for maintaining occupant comfort and 
human comfort which surprisingly to some, is not just about 
temperature. There are two components to feeling comfortable: 
temperature AND humidity. There is a narrow band of space 
temperatures and humidity levels where the bodies of occupants 
can self-regulate their temperature with minimal effort. When we 
fall outside of these parameters, we become much more aware of 
our environment and the complaints to facility managers begin to 
flow. 

HVAC systems are almost always controlled by temperature ONLY, 
with no humidistat. A thermostat measures the “sensible” heat but 

ignores the “latent” heat, or what we refer to as humidity. It is possible for the space temperature to be 
acceptable but occupants still feel “clammy” because high levels of humidity are present. Interestingly, 
a facility that reduces its lighting power density with an LED upgrade may experience a clammy 
environment more often. If this seems counterintuitive, keep reading because we address how LED 
retrofits can cause humidity control problems toward the end of this article. 

Before we get into humidity set-points, what are the acceptable temperatures for humans to feel 
comfortable? Depending upon the building type and occupant activity, these comfort bands are 
different. For office buildings, sedentary employees will want a slightly warmer space temperature, from 
72°F to 76°F. In retail and supermarket environments, customers’ bodies have a higher metabolic rate as 
they shop, demanding a slightly colder environment in the 68°F to 74°F range. Temperature bands are 
fairly straightforward and easier to maintain, but what are acceptable humidity levels?

For office environments, the general rule is to keep the relative humidity (RH) at or below 55% so the 
occupants who may feel warm under the slightly higher temperature band can self-regulate comfort. 
Lower RH enables sweat to evaporate faster. For retail, that threshold typically increases to 60% RH. 
However, supermarkets present some unique challenges, and the refrigeration equipment and product 
displays have stricter moisture control needs than occupant comfort. In supermarkets, it is better to use 
dew-point instead of RH to control the system. 

So how do we know if we are maintaining proper humidity levels? We have all heard the statement “You 
cannot control what you do not measure.” Herein lies the problem. Even an HVAC system that has the 
ability to control for humidity, does not monitor humidity levels overtime, so facility managers are left 
unsure how well their systems are maintaining proper comfort. And HVAC systems that have plenty of 
capacity to deal with the humidity challenges often still result in an uncomfortably humid environment. 
They are just not being operated in a manner that will achieve this balance of temperature and humidity 
control. 

It is important to note that due to differences in people, it is impossible to make everyone happy. In fact, 
HVAC designers seek to keep 90% of the occupants happy. A heavyset, adult man in his mid-20’s will 
always want a much colder environment than a slender woman in her late 70’s.

While we may never be able to satisfy that remaining 10% of occupants, we at least have well defined 
thermal comfort tools at our disposal to establish company-wide temperature and RH (or dew-
point for grocery) set-points. The American Society of Heating, Refrigeration and Air Conditioning 
Engineers (ASHRAE) has defined several tools, the oldest and most popular being the Fanger Predicted 
Mean Vote (PMV) method. We won’t get into its specifics, but this tool predicts the average thermal 

WHY ARE PEOPLE UNCOMFORTABLE WHEN IT’S 73°F?

“AS A FACILITY 
MANAGER, A 
COMFORTABLE 
ENVIRONMENT 
MEANS LESS 
OCCUPANT 
COMPLAINTS.”
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1. Metabolic rates defined by ASHRAE Standard 55 where a ‘met’ of 1.7 equates to ‘walking about’ and 1.0 is ‘seated, quiet’.
2. Clothing level defined by ASHRAE Standard 55 where a ‘clo’ of 0.5 is used for standard summer office attire and 0.9 is used for standard winter office attire.

Table 1. Example Comfort Bands for Retail, Grocery and Office Spaces

comfort of a large group of people given space temperature and RH. It also takes into consideration 
occupant characteristics such as the typical clothing type and metabolic rate. The Fanger PMV outputs 
the Predicted Percentage Dissatisfied (PPD) which infers the percentage of occupants who will be 
uncomfortable. Going back to HVAC design targets, a 90% occupant satisfaction translates to a 10% PPD.

Table 1 provides some example comfort bands. We bolded the humidity control thresholds for retail 
and office spaces which are thermal comfort driven using RH, while grocery is dew-point driven by the 
refrigeration system. 

To evaluate your own parameters, the Center for the Built Environment developed an easy to use web-
based tool found at http://comfort.cbe.berkeley.edu/. For assistance in calculating these thresholds you 
can contact us at support@twavetech.com. 

Back to our original question, why might you be getting a lot of occupant complaints when the space 
temperature is 73°F? You now know the culprit…it's the humidity! Your occupants are experiencing 
that cold, damp feeling when the RH exceeds the comfortable range. And keep in mind in retail and 
supermarket spaces, your customers may be walking in from humid weather with sweaty skin. The 
higher the space’s RH, the slower that sweat will evaporate, exacerbating that clammy feeling. If 
controlling humidity is a problem for you, keep reading. After covering the basics of how HVAC systems 
provide humidity control, we’ll cover retrofit strategies that will improve humidity control in your 
buildings, and in turn, improve occupant comfort, reduce facility issues, and reduce energy usage.

Beyond thermal comfort, facility managers should be aware of other drivers for humidity control such 
as mold and rot. Mold is enabled to grow when there is sufficient moisture for its food source. While 
condensation on surfaces is the main cause of mold growth, “when the surface relative humidity stays 
above 80% for more than 30 days, mold growth is a risk, even without condensation or other wetting 
to start the growth cycle” (Harriman 2009). While it is correct that mold won’t grow until the RH exceeds 
70%, this does not mean maintaining the RH under this threshold as monitored by the humidistat will 
always prevent issues. Humidity near the humidistat may be low compared to air adjacent to other 
surfaces within the space. If mold growth is a concern, ASHRAE recommends maintaining the space 
dew-point below 55°F (Harriman 2009) which keeps the RH below 65% even in the winter time with a 
68°F set-point. 

Related to mold growth is duct sweating. When the cold supply air temperature causes the duct surface 
temperature to drop below the adjacent air’s dew-point, water will condense on the duct surface. If this 
water builds up, it will drip onto surfaces below damaging property and possibly causing mold, rot, slip 
hazards and discomfort if those drops are hitting someone underneath. 

OTHER HUMIDITY CONCERNS
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To get the entire picture, we need to look at what happens inside a rooftop unit (RTU) and then how that 
conditioned supply air impacts the occupied space. Yet, before we dive in, we need to establish a basic 
understanding of the relationship between temperature, RH and dew-point. 

When we check the weather forecast, we typically focus on the temperature and RH. The temperature is 
completely independent of the air’s moisture content. While RH is influenced by temperature, it captures 
how much moisture is in the air (warm air can hold more moisture than cold air). RH is defined as the 
ratio of the air’s water vapor pressure relative to the saturated water vapor pressure. Within the context 
of comfort, RH establishes the ease with which sweat is able to evaporate – lower RH allows for faster 
sweat evaporation which helps our bodies self-regulate their temperature. 

So how does dew-point fit in? Dew-point tells us the total amount of moisture in the air and is defined as 
the temperature at which the air can hold no more moisture because the air is saturated – RH is 100%. If 
some surface temperature is at or below the dew-point of the adjacent air, water will condense out onto 
that surface. Think of your windows in the winter, or think of your bathroom mirror. Better yet, think of a 
supermarket freezer case. When you open the door, and the warm air hits the glass creating fog on the 
window. If there is a lot of moisture in the air, the moist air will enter the case when it’s opened, it will 
condense on the product, and it will eventually freeze. This can build up and turn into frost or ice on the 
product. Temperature, dew-point and RH are all related. You always need to know two of these values 
to calculate the third. If we know the temperature and RH, we can calculate the dew-point. Vice versa, 
knowing the temperature and dew-point, we can calculate the RH. There are also some great write-ups 
online that cover these concepts in an intuitive way1.

An example will help explain these psychrometric relationships. The weather forecast predicts this 
afternoon will reach a 90°F temperature and 52% RH. We can then calculate that the dew-point will be 
70°F. Since the RH is well below the saturated air condition (100% RH), sweat can readily evaporate to 
cool someone off. Later in the day, the temperature drops to 75°F. Keep in mind RH is a relative value 
that indicates the amount of moisture in the air compared to the maximum it can hold. Warmer air can 
hold more moisture than colder air. If the total amount of moisture stays the same as the temperature 
drops, the relative humidity will go up. 

In this example of 75°F and a 70°F dew-point, the RH will 
be 83%. Why does all of this matter? The RH will affect how 
comfortable a person feels. At a high RH the occupants will 
feel clammy. The dew-point will determine how well the 
HVAC system can remove moisture from the system. The 
HVAC must supply air with a dew-point lower than the dew-
point of the space in order to provide a dehumidification 
benefit. 

Figure 1 shows the basic components of an RTU. To explain 
how it provides dehumidification, let’s say the outside air 
has a 90°F temperature and 70°F dew-point. The return air 
from the conditioned space is 75°F temperature and 60°F 
dew-point. If 20% of the total airflow is outdoor air, the 

HOW HVAC SYSTEMS PROVIDE DEHUMIDIFICATION 

For supermarket applications, the refrigeration system is designed to maintain product temperature 
with the space at a 75°F temperature and 55% RH, which translates to a 58°F dew-point. As the dew-
point increases in a space, the refrigeration system’s energy increases to combat the increased ice build-
up on the case’s evaporator coils, especially for open cases. Also, the anti-sweat door heaters need to 
operate harder to prevent fogging. Moreover, slip and fall hazards increase with higher space dew-points 
from water dripping off the cases to the floor. Using improved HVAC design, technologies and control, 
grocery stores are starting to maintain lower dew-point thresholds of 50°F. 

“THE RELATIVE 
HUMIDITY WILL 
AFFECT HOW 
COMFORTABLE A 
PERSON FEELS.”

1  http://www.livescience.com/43269-what-is-dew-point.html 
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resulting mixed air is a 78°F temperature and 62°F dew-point. 

As the mixed air makes its way across the cold evaporator coil, the air’s temperature drops rapidly. 
Once the temperature reaches the mixed air’s dew-point of 62°F, water condenses out of the air onto 
the surface of the evaporator coil. HVAC engineers refer to this as wet coil cooling – the evaporator coil 
is both reducing the air’s temperature (sensible cooling) and dew-point (latent cooling). Dry coil cooling 
is typical in hot, dry climates – think Denver – where the evaporator coil surface temperature is warmer 
than the mixed air’s dew-point such that no dehumidification occurs.

When the evaporator coil is wet, the supply air leaving the RTU is always near saturation at 85% to 90% 
RH, meaning the dew-point is just a few degrees below the dry bulb temperature. In our example if 
the unit is in full cooling, the supply air temperature is 60°F and 89% RH with a 57°F dew-point. Since 
the supply air dew-point is lower than the space’s dew-point at 60°F, the RTU is drying out the space to 
improve comfort. Dehumidification only happens when the dew-point of the air leaving the RTU is less 
than the dew-point in the space. 

This can often lead to a few misconceptions about dehumidification control. The first, “I am running 
compressors I should be dehumidifying.” It is possible to use mechanical cooling and not have 
a low supply air dew-point. When the supply dew-point is higher, typically above 60°F, very little 
dehumidification will take place. The second, “My coil is wet, but the space still has high humidity.” This 
can be more difficult to diagnose. A wet coil will indicate moisture is being pulled from the air. With most 
systems in the cooling mode 70-80% of the air is coming from the space, and 20-30% is coming from the 
outside. 

Looking back to our example unit. Under these conditions, if the unit is in partial cooling the supply 
air would be 65°F and the dew-point would be 62°F. The dew-point of the supply air is great than the 
space (62°F > 60°F). There is no dehumidification going on in the space. The dew-point of the supply is 
the same as the mixed air, this will cause some of the moisture from the outside air to condense on the 
coil. This will create a wet coil giving a false positive that dehumidification is happening. The unit is only 
treating the outside air and not affecting the space. 

Figure 1. RTU Schematic
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In this example, if the RTU continues to operate in first stage only, the space’s dew-point will increase 
from the higher dew-point supply air and the other moisture gains caused by infiltration and occupant 
sweating. Eventually, the new space equilibrium may be a 63°F dew-point. Now the occupants will start 
experiencing that cold, clammy feeling because the RH has well exceeded 60%.

This comes back to a point that was mentioned previously, you 
can’t control what you don’t measure. Without a humidity sensor 
in the space, it is difficult to know dehumidification is needed. Yet 
there is a control strategy to mitigate the amount of fresh outdoor 
air you need to bring in to meet your occupants’ ventilation needs. 
Advanced RTU Control systems that enable Demand Controlled 
Ventilation (DCV) are a way to satisfy the ventilation demands of 
your building according to best practices (ASHRAE standard 62.1), 
while preventing the allowance of too much outdoor air such that 
you lose humidity control.

A common reaction by facility managers to increase a unit's 
dehumidification capabilities is to reduce the temperature set-
point. This drives the RTU into second stage cooling more often, 
reducing the supply air’s dew-point. While the dew-point inside the 
space will reduce, the RH will remain high because the temperature 
is now colder. As a result, occupant complaints will not decrease. 
Complaints may even increase because the space is colder but with 

a higher RH. By driving the unit into second stage cooling more often, the energy consumption will also 
increase. So what can a facility manager do if this is their reality? Keep reading as we’ll provide some 
retrofit strategies below.

REHEAT COILS FOR HUMID CLIMATES
Standard RTU control is based on the space temperature monitored through a thermostat which is 
sufficient for drier climates. Yet for humid climates, adding a humidistat in addition to thermostat 
control is often necessary.

A humidistat measures the RH within the space and works in parallel to a thermostat. When the space 
RH or dew-point exceeds a pre-determined set-point, the humidistat sends a signal to the RTU to turn on 
cooling. Based on the weather and the latent loads within the space, the RTU may only need to turn on 
its first stage of cooling to dehumidify the space. Although, under milder ambient conditions, even just 
stage one compressor cooling can result in a cool, dank space. 

For example, it's a mild (say 80°F), cloudy, humid day in Miami. A retail space is still experiencing 
significant moisture loads from ventilation air, infiltration and customers. However, the main drivers 
of the sensible load that affect the thermostat (i.e., outdoor temperature, solar radiation, etc.) are 
mitigated. In this scenario, the thermostat will not be calling for a lot of cooling. The humidistat is now 
the predominant driver for cooling calls.

If the RTUs are equipped with some form of reheat, the humidistat’s calls for dehumidification will be 
handled differently than thermostat calls for cooling. While the compressors still turn on, the air leaving 
the evaporator coil is reheated to prevent it from overcooling the space. Yet the dew-point remains low 
to help dry the space out. 

Reheat can be from electric resistance coils, natural gas coils or hot-gas reheat. Note that some 
RTU manufacturers will not allow the natural gas coils, which are designed for heating, to operate 
simultaneously with the compressors during a reheat sequence. The most energy efficient way to 
perform reheat is using hot-gas by simply running the hot refrigerant leaving the compressor through a 
separate reheat coil that sits immediately after the evaporator (Figure 2). 

“ADVANCED 
RTU CONTROL 
SYSTEMS...ARE 
A WAY TO 
SATISFY THE 
VENTILATION 
DEMANDS.”



9

WHY OVERSIZING HURTS HUMIDITY CONTROL
A common problem with HVAC systems in humid climates is oversizing. HVAC designers will typically 
oversize equipment by at least 20% to future-proof against additional internal loads and extreme climate 
conditions. Yet this practice hinders proper humidity control. During a cooling call from the thermostat, 
the compressors turn on for a sufficient duration until the space temperature is driven back to set-point. 
For oversized systems, the space temperature is driven down too quickly resulting in compressor short-
cycling and an evaporator coil that acts as a swamp cooler. 

Figure 3 provides a visual of how compressor short-cycling degrades humidity control. Latent capacity on 
the vertical axis captures the dehumidification provided by the RTU. When the compressor first comes 
on, it takes a few minutes until water builds up on the evaporator coil, drips down to the condensate 
pan and finally drains out of the RTU (see light blue region). After this period, the RTU does its most 
useful moisture removal until the thermostat has been satisfied and shuts the compressor off (dark blue 
region). The water remaining on the evaporator coil is re-evaporated back into the air stream just like a 
swamp cooler (green region). 

When the compressors are short-cycling, the length of time for useful moisture removal is reduced. On 
the extreme side, if the compressor’s cycle-on times equal their cycle-off times – say 4 minutes on, 4 

Figure 2. Hot-Gas Reheat Coil Configuration2

2  http://www.lennoxcommercial.com/pdfs/brochures/Lennox_Humiditrol_brochure.pdf

Newer technologies improve the RTU’s efficiency during reheat operation. For example, using their 
patented Humidi-MiZerTM technology, Carrier RTUs use the liquid refrigerant after the condenser to 
reheat the supply air rather than the hot-gas refrigeration leaving the compressor (Carrier 2009). We 
won't go into specifics but this technology leverages subcooling to make the overall refrigeration cycle 
more energy efficient than a standard hot-gas arrangement. But keep in mind, operating an RTU using 
an efficient reheat technology is still less efficient than operating in standard cooling mode when proper 
humidity control can be achieved without reheat.

As a facility manager, if you find yourself having difficulty maintaining humidity control even if your RTUs 
are equipped with reheat, there are retrofit solutions that will help. However, if you are experiencing 
dramatic humidity control issues and your RTUs do not have reheat coils on them, you may need to 
consider upgrading your RTUs to ones with reheat coils. But before you go to that extreme of replacing 
your RTUs, keep reading because there are improved control strategies that may solve your needs.



10

Unfortunately, retrofitting to lower lighting power densities (LPD) makes humidity control harder for 
RTUs. This may seem counterintuitive so we’ll step through an example. Let’s say a typical retail store 
has an LPD of 1.0 watt per square foot, and the HVAC system is sized for that internal sensible load. After 
10 years, the store retrofits to LEDs, reducing the LPD to 0.4 watts per square foot, a 60% reduction. 

From a sensible load perspective, this reduction is great! The thermostat will have less calls for 
cooling. Yet in humid climates, an LED retrofit will negatively impact the RTU’s ability to provide proper 
dehumidification for two reasons. First, because now the RTUs are oversized which we covered above. 

HOW LEDS ARE MAKING HUMIDITY CONTROL HARDER

minutes off – no useful dehumidification is occurring. All the moisture that built up on the evaporator 
coil during the compressor cycle-on time evaporates back into the air during the compressor cycle-off 
time. 

This re-evaporation converts all the latent cooling done when the compressor is on to sensible cooling. 
In other words, the supply air temperature remains cool even though the compressor is off. This has the 
effect of further driving down the space temperature adding additional discomfort to the already humid 
space. 

Ironically, HVAC oversizing causes facility managers to lower set-points when trying to dehumidify a 
space. Demanding colder space temperatures results in longer compressor run-times which artificially 
increases the time during useful moisture removal. Yet it comes at the cost of creating an uncomfortably 
cold, clammy environment. If the manager’s goal is to reduce RH, they may find themselves chasing 
their own tail. Remember from above that RH is a function of the space temperature and dew-point. 
While setting a lower set-point does drive down the space dew-point, it usually drives down the space 
temperature more which increases the space’s RH. And thermal comfort is driven by RH, not dew-point.

Fortunately, there are some retrofit strategies that help improve humidity control when HVAC systems 
are oversized. Through improved oversight using web-based building management systems (BMS) for 
RTUs via computers, laptops or smart phones, thermal comfort can be improved. Before we cover these 
strategies, we want to address how the current trend of LED retrofits can create or exacerbate humidity 
control problems.

Figure 3. Degraded Humidity Control from Compressor Short-Cycling3

3  Shirey (2004)
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A new class of Advanced RTU Controllers – or ARCs – for retrofitting existing HVAC systems are 
penetrating the market. According to the Department of Energy’s (DOE) Advanced RTU Campaign (http://
www.advancedrtu.org/), ARCs retrofit constant volume RTUs to provide energy savings through multi-
speed fan control, demand controlled ventilation (DCV) and enhanced economization. One important 
feature of ARCs is that they adjust the opening of the outdoor air damper based on the fan speed to 
maintain proper ventilation. Therefore, when the fan speed is reduced, the damper opens further so the 
space does not become stale. Eliminating another reason for occupants to complain!  

ARCs improve humidity control in four ways. 

1. Implementing DCV logic, they reduce the amount of ventilation air to the actual needs of the 
space. Adding a carbon dioxide (CO2) sensor in the return air, an increase in occupancy can be 
identified when the CO2 reaches a pre-defined threshold. The ARC will respond by opening the 
damper further to bring in more fresh air. The reduction in ventilation air results in a drier space 
whenever the outside conditions have a higher dew-point than the space conditions.

2. ARCs also reduce the fan speed during first stage cooling and sometimes for second stage cooling 
as well. With a slower fan speed, the mixed air passes through the evaporator coil at a slower 
velocity. This reduces the supply air dew-point which improves the RTU’s ability to dehumidify the 
space. Yet ARCs prevent the evaporator coil from icing up by ensuring sufficient air flow to keep 
the supply air temperature above 50°F.

3. ARCs improve the economizer logic sequence. Unlike standard RTU economizers which use a fixed 
dry-bulb temperature change over, ARCs utilize a differential dry-bulb logic with an adjustable 
dew-point lock out. Therefore, depending on the application, facility managers can prevent the 
RTU from economizing when the outside air dew-point is above a pre-defined threshold. Office 
and retail applications typically use 65°F. Grocery applications typically use 55°F.

4. Finally, ARCs can recognize when compressors are short-cycling and elongate compressor run-
time to increase the amount of time during which useful moisture removal can occur, as shown in 
Figure 3. 

The DOE’s National Renewable Energy Laboratory (NREL) conducted a demonstration of an ARC 
technology on nine RTUs serving a big box, dry-goods retail building in Hawaii’s humid climate (Doebber 
2014). During the 7-month demonstration, NREL had the RTUs alternate between standard, constant 
volume operation (Non Energy Savings Mode ‘Non-ESM’) and ARC operation (Energy Savings Mode 
‘ESM’) on a weekly basis. Daily alternation was not used because the poor humidity control from Non-
ESM operation caused the ESM operation to work harder to dry the space out, artificially increasing the 

RETROFIT STRATEGIES TO IMPROVE DEHUMIDIFICATION

The second reason is because there are less frequent 
cooling calls from the thermostat. As shown in 
Figure 3 before, when the compressors are running 
properly – not short-cycling – the supply air dew-
point is below the space dew-point resulting in useful 
dehumidification. Unless the building has humidistat 
control in parallel to the thermostat, you will see a 
rise in the space dew-point (and RH). If a humidistat 
is present, you will realize a dramatic increase in 
dehumidification calls to the RTU which eats into 
some of the LED’s energy savings. Therefore, when 
implementing an LED retrofit, consider having an 
HVAC assessment to determine if you should look into 
retrofit strategies when humidity control is a concern.

“WHEN IMPLEMENTING 
AN LED RETROFIT, 
CONSIDER HAVING AN 
HVAC ASSESSMENT 
TO DETERMINE IF YOU 
SHOULD LOOK INTO 
RETROFIT STRATEGIES 
WHEN HUMIDITY 
CONTROL IS A 
CONCERN.” 



12

WEB-BASED CONTROL AND OVERSIGHT
Using a web-based BMS via a computer, laptop or smart phone, facility managers can set complex 
space temperature and humidity (or dew-point) set-points for each day of the week and include 
holidays. While programmable thermostats provide this capability, it can be difficult to ensure 
consistent set-points are deployed across multiple buildings within a company’s portfolio. Moreover, 
programmable thermostats are not able to limit authorization of who in their organization has the 
ability to adjust the set-points, and as we discussed above, companies benefit from setting corporate-
wide thermal comfort bands. If a robust way of implementing and enforcing these set-points is not 
established, facility managers are guaranteed to get complaints from occupants and colleagues in 
their organization for not abiding by established goals, whether they be corporate set-points or the 
increasingly popular energy goals. Additionally, a web-based BMS can provide energy Key Performance 
Indicators (KPIs) to help track energy cost targets.

ARC retrofits with a web-based BMS also enable control updates across multiple buildings 
simultaneously. Based on lessons learned over time, facility managers may want to implement control 
changes. By staying connected to each controller on an RTU, these changes can be implemented 
seamlessly, avoiding a truck roll to each site or contact with employees at each location to change non-
connected programmable thermostats. In summary, ARC retrofits provide both the improved control 
and oversight to enable facility managers to achieve greater thermal comfort and energy savings.

CONCLUSION
Humidity is often the cause for occupant discomfort, whether in the grocery store, shopping at a 
retail store, or even in an office setting. Understanding how humidity works is the key to knowing how 
to resolve the issue. With many facility managers overseeing locations in different regions, juggling 

Figure 4. Advanced RTU Control Retrofits Provide Better Humidity Control4

4  Doebber (2014)

ESM’s energy usage. Figure 4 shows how the ARC retrofit maintained a lower average space RH of 53% 
compared to 58% under standard operation. Not only was thermal comfort improved, but it coincided 
with a 15% reduction in annual energy consumption. Consequently, ARC retrofits provide facility 
managers the ability to balance improved occupant satisfaction with energy savings. ARCs also can come 
integrated within an intuitive BMS that enables facility managers to have greater control and oversight.
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between the many variables like mold concerns, 
oversized units, or even recent LED lighting changes, 
finding the right strategy can seem difficult to 
implement. 

However, most would find that their HVAC systems 
could benefit tremendously from an ARC retrofit. 
With remote control and oversight through a web-
based BMS, it can make rolling-out a successful 
dehumidification strategy an attainable task. Unlike 
other methodologies to control humidity, with an 
ARC retrofit there is a direct correlation to reduced 
energy consumption, and therefore lower energy 
costs, with a positive return on investment. 
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