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DEHUMIDIFICATION: Supermarket Humidity Control Design Guide
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Supermarket Humidity Control Design Guide

A Supermarket environment is one of the most unique in the commercial arena. The dynamics of tempera-
ture and humidity have a strong impact at several levels and offer a challenge to the HVAC designer like no
other application. On one side, refrigerated cases provide a steady stream of cool air spilling into aisles, on the
other side produce is misted and sprayed to keep the products fresh. Cooking equipment is utilized to provide
the convenience of prepared foods. Conventional attempts to control humidity can provide an uncomfortable
environment for customers, humidity not controlled can wreak havoc on refrigeration systems not designed to
deal with it. The key to attacking this design is to analyze the sensible and latent load independently.

Ventilation air typically represents the largest latent load. With the increased popularity of prepared foods,
cooking equipment and indoor cafes, the exhaust volume alone can dictate a large outdoor air intake in order to
keep a positive pressure in the space. With this outdoor air comes humidity.

Supermarkets include a large concentration of refrigerated display cases. The cool air spillage (or case credits)
needs to be accounted for and a typical Supermarket load profile will show very little internal sensible load due

to this effect. The refrigerated display cases are also affected by the humidity in the store. The higher the
humidity, the more energy required by the cases to eliminate it.



Therefore, the goal with any supermarket is to
reduce the latent load on the refrigerated display cases.
Low humidity saves operating costs for display cases by
reducing latent refrigeration load, defrost cycles and
anti-sweat heater run times. Traditional HVAC systems
can keep the temperature constant, but the moisture
level creeps up. That means the refrigeration system
must work 15% harder than if the humidity was kept
low.

Anti-sweat heaters on case edges and doors can con-
sume between 25 and 40 kw per hour. By lowering the ; S = = ;
humidity and keeping the store dry, those heaters can 2 G ) RS =
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With a conventional air conditioning approach, the only way to reduce the humidity level is via temperature.
The colder the leaving air temperature, the lower the dewpoint. Most everyone is familiar with the chill of walk-
ing through a supermarket on a mild to warm day. With a desiccant approach, humidity is controlled inde-
pendently of temperature. An interior space condition of 75 degree F and 40% RH is easily achieved and main-
tained. A conventional DX system would have to overcool to remove moisture then reheat the air for comfort,
utilizing energy in the process.
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Warm, dry air from a desiccant approach can be targeted toward the coldest parts of the store so there is no
need to use reclaim heat to warm up the aisles. That saves the cost of extra refrigerant piping and most impor-
tantly, frees up heat reclaim capacity for producing the hot water needed by the deli and bakery departments.

The following supermarket design practices should be observed to minimize the possibility of humidity problems.

1. Separate sensible and latent loads — Sensible and latent (heat and moisture) loads for a supermarket are
different from most retail applications. The effect of the refrigerated display cases impacts both sensible
and latent categories to the negative. The designer should account for this to avoid oversizing the

HVAC system.

2. TTreat the outdoor air before it comes into the store — Outdoor air in most cases will be the major source
of moisture. (Refer to ASHRAE Standard 62 guidelines to insure indoor air quality.) The designer also
needs to account for the exhaust hood activity and introduce the proper amount of outdoor air to off
set. Door openings can be another source of moisture so a positive air pressure is recommended. It is
critical for a supermarket that outdoor air is treated before it enters the store. The goal is to reduce the



exposure to the refrigerated cases to as little moisture load as possible. In terms of energy, it is less costly
to treat outdoor air with the HVAC system than the refrigeration system.

3. Take advantage of a lower humidity to raise temperature for customer/employee comfort — Maintaining
the store at 75 degrees F for customer comfort used to mean that employees were much too hot, which
had a negative effect on productivity. But 40% rh allows employees to feel very comfortable at 75
degrees F because at low humidity, normal perspiration is a highly effective cooling mechanism.

4. Maintain 40% RH, reduce defrost cycles — Most major case manufacturers will recommend that the
indoor humidity level climb no higher than 55% RH. As the RH level is reduced, case operation is

improved.

Refrigerated Case Load
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There are three basic approaches to applying desiccants to supermarkets. They all have their advantages and
disadvantages and must be evaluated to meet the needs of the client.

1. Central System — A single unit can meet all the temperature and humidity control needs of a typical
supermarket. Dry air is distributed throughout the store, improving the comfort conditions for both
customers and employees. Central systems do the work of multiple conventional units in larger stores,

so you save on wiring, duct work, rigging and roof work, in addition to reducing your operational costs
for the next fifteen years.




2. Target Air Approach — Some stores have a high concentration of refrigerated cases and benefit from the
warm dry air directed in that zone. The majority of the stores ventilation air would be processed
through this unit, with multiple rooftop packages serving the general merchandise area.

3. Treat Outdoor Air Separately — The third method would be a dedicated outdoor air unit ducted either
directly into the space or into a return air duct of either a central system or multiple roof top packages.

rd\'ﬁm
= M Munters ;

-
-
-
‘.




Munters is the world leader in humidity control
with products and services for dehumidification,
humidification and cooling of air. Customers are
found in a wide range of segments, the most impor-
tant being insurance-, utilities-, food-, pharma- and
electronics- industries.

Manufacturing and sales are carried out via the
Group’s own companies in more than 25 countries
in Europe, Americas, and Asia. The Group has
2,900 employees and net sales of SEK 4,100 mil-
lion. Munters is listed on Stockholmsbérsen, the
Stockholm Stock Exchange. For more information
see Www.munters.us
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