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Rapid City WPE: Creative Applications for VRF/VRV Systems
• It seems like manufacturers are always 
coming out with new twists on exist-
ing products. We have to ask is this 
something useful that will benefit our 
customers, or is it just a way to drive 
sales for the manufacturer. One type of 
building system that is intriguing to me 
is the Variable Refrigerant Flow (VRF) 
or Variable Refrigerant Volume (VRV) 
systems.  Recently I’ve come across a 
couple of the “new twists” that make 
the VRF/VRV systems more applicable 
to our design regions and a benefit for 
owners. We’ve all seen these systems, they’re 
quite popular around the world and getting more 
popular in the US. Some of the benefits of these 
systems high efficiencies, ease of installation 
for retrofits, simultaneous heating and cooling, 
and the wide array of terminal air units that can 
be used. The air terminal units can be wall and 
ceiling mounted cassettes, above ceiling ducted units, cabinet unit 
heaters, and even in-floor heating units.  
 One issue for owners is these systems have limitations for 
heating in cold climates. The most common systems use air 
condensers/heat pumps for heating or cooling the refrigerant. The 
problem is that many of these condensers de-rate the heating out-
put or just plain shut off in temperatures below 0° F.  Tradition-
ally for our climates these units have been supplied with back-up 
heating. One manufacturer now offers condensing units that will 
supply 85% of their scheduled heating capacity at -13° F. These 
same units can supply simultaneous heating and cooling down to 
-4° F.  Another company in Minnesota in conjunction with a sup-
plier has been able to attach a boiler to the condenser units. The 
boiler is used to heat the refrigerant below an adjustable set point, 
which is usually set at 10° F.  This allows the units to provide full 
heating capacity down to -30° F.  The boiler can also be used for 
other applications in the building, such as in-floor heating. These 

units are provided with the full factory 
warranty.  
         Another way to make the VRV 
system work in our climate is by using 
geothermal condensing units. This elimi-
nates the low ambient temperature issues 
by using the ground as a temperature 
sink for the system. We used this type of 
system in the Rushmore OBGYN clinic 
in Rapid City, SD. The owner liked the 
benefits of the VRV system, wanting 
to keep costs down, and having a green 
HVAC system. The design incorporated 

a geothermal wellfield tied to a VRV zoned sys-
tem. One benefit of this system is we were able to 
provide zoned units that still provide individual 
occupant control in each exam room. We used 
zone dampering kits on individual above ceiling 
cassettes. These zoning kits made it possible to 
tailor the airflow for up to five rooms from one 

ceiling cassette. Each room has its own thermostat tied back to 
the zoning kit. So instead of five individual cassettes, one for each 
room, there is now only one cassette for the five rooms. This was 
a substantial cost savings for the owner, while still providing for 
individual occupant comfort. 
 VRF systems are becoming more popular in our design 
area. With some thought and planning, they can be used without 
worrying about how heating will work on a wider array of days 
thanks to the new systems some manufacturers are providing.  
With creative applications we can save own-
ers additional expense, while still providing 
good occupant control and comfort. 
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Rushmore OBGYN in Rapid City benefitted from the use of 
geothermal condensing units

VRF condenser with back-up boiler



• In June of 2014, the resi-
dents of Watertown, South 
Dakota voted to approve con-
struction of a new $24 million 
Multi-Use Community Center 
to replace their recreation 
center.  JLG Architects was 
selected to lead the architectural design services and 
hired West Plains Engineering to provide mechanical, 
electrical, and plumbing design services on the 105,000 
square foot, two story facility. The building will contain 
an indoor natatorium, five basketball courts, an upper 
level running track, racquetball courts, aerobics rooms, 
offices, whirlpool, as well as community spaces.
 At the onset of the project, the city was very inter-
ested in designing this building as energy efficient as 
possible while staying within the budget. West Plains’ 
was involved with Bright Energy Solutions at the 
beginning of the project to help determine potential 
rebates available for different types of systems used. 
Bright Energy Solutions is a cash incentive program of-
fered to customers of participating utilities, with Water-
town Municipal Utilities being a participant.  
 A major highlight of the rebates included the ice 
storage system used on the cooling system. Due to the 
higher electrical KW demand charges and usage of the 
building in the summertime, the ice storage system 
allows the facility to limit the electrical demand by sup-
plementing the chiller with cooling from the ice stor-
age. This greatly reduces the monthly demand charges 
in the summertime and saves the city substantial annual 
cooling costs. For this project, it was determined that 
the amount of the rebate approved up front with Bright 
Energy Solutions paid for the additional first cost of the 
ice storage. Another major mechanical energy efficient 
measure employed included the use of normally wasted 
condenser heat from the natatorium dehumidifica-
tion units to supplement the pool heating, thus greatly 
reducing the cost to heat the pool water. Finally, the 
cooling coil condensate from the dehumidification units 
was piped back to the surge tanks for the pools, reduc-
ing the amount of pool makeup water required from 
evaporation.

 In the indoor natatorium 
portion of the facility there 
will be two separate pools: 
An eight lane short course 
competition pool for hosting 
swim meets and a three lane 
leisure pool with an attached 

indoor water playground including an indoor/outdoor 
waterslide for recreational use. Water Technologies 
Incorporated was also part of the design team as a spe-
cialized pool consultant to provide the design related 
to the pools and the associated pool equipment.   
 The mechanical systems utilized for this facility 
were of numerous types. For the basketball courts, 
multiple constant air volume DX cooling and gas fired 
heating rooftop units were used. For the internal core 
areas, including the running track, multiple custom 
constant air volume chilled water cooling and hot wa-
ter heating rooftop equipment was used. In the smaller 
spaces such as the offices, racquetball courts, and 
aerobics rooms, custom variable air volume chilled 
water cooling and hot water heating rooftop equip-
ment was used in conjunction with variable air volume 
boxes within the building. Finally, in the natatorium 
area, two large DX cooling and gas fired heating roof-
top dehumidification units were used, with each unit 
serving its respective pool.
 Moving into the central plant mechanical room, 
high efficiency gas fired boilers and distribution 
pumps were used for all hot water heating equipment 
in the building. In addition, an air cooled chiller in 
conjunction with ice storage and distribution pumps 
was used for all chilled water cooling equipment in the 
building.  
 The building lighting systems consists of a com-
bination of LED and fluorescent light fixtures. The 
natatorium area general lighting was designed with all 
LED lights that included a 10 year warranty to help 
reduce the maintenance which can be difficult in this 
area. LED fixtures were designed for about half of the 
fixture types, while the remaining fixtures are all fluo-
rescent to maintain the project budget. West Plains’ 
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Sioux Falls WPE: Watertown Multi-Use Community Center

A view of the new Watertown Community Center 
Courtesy of JLG Architects 
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• West Plains Engineering held the annual Design 
Conference on October 12-14 in Pierre, South Dakota. 
It was a new location for the conference, and it worked 
well being centrally located between our five offices.
 Having the conference in Pierre allowed us to have 
the State Engineer for South Dakota, Kristi Honeywell, 
as a guest speaker. Her topic was the “State Govern-
ment’s Energy Reduction Efforts.” She outlined the 
rules the State of South Dakota has put in place re-
garding the use of LEEDv4 on state projects. Kristi’s 
presentation was informative and educational. 
 In 2015 we made a few changes to the confer-
ence.  Project presentations and a team building design 
competition have been a mainstay of past conferences, 
however, this year in lieu of the project presentations, 
we held an interview competition. Teams from each 
office interviewed for two design projects to give an 
authentic approach to the interviewing process in front 
of a selection committee. Our employees exceeded the 
challenges put forth by the selection committee. We are 
proud of them and their accomplishments.
     Employees were also recognized with mile-
stones in their tenure at West Plains. This year the 
following people had were celebrated for their years of 
service: 5 years: Scott Fredrich; 15 years: Bernadette 
Holzer, Michael Heinrich and Todd Weidner

WPE Design Conference 2015
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Staff participating in a team building competition
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also provided a complete LED light fixture package 
during the bidding phase, at the Owner’s request to 
review initial costs, payback, and the potential utility 
rebate for using these fixtures. Currently the City is 
reviewing the budget and still considering changing to 
all LED lights.
 For the safety of the staff and public, various elec-
tronic safety systems were designed. A voice evacua-
tion fire alarm system was designed to help in the case 
of an emergency. The voice evacua-
tion system allows staff to talk to the 
public during an emergency making 

it available to communicate what course of action 
they should take. Another safety feature designed into 
the facility was the installation of security cameras in 
various areas to record daily activities throughout the 
building.    
 Structural Engineering Associated provided the 
structural engineering services and Aason Engineer-
ing provided the civil engineering. To complete the 
team, the City hired Puetz Construction to act as the 
construction manager throughout the 
design and construction period to 
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Kristi Honeywell, the State 
Engineer for South Dakota  
presented at the 2015 West 
Plains’ Design Conference.



Cedar Rapids WPE: Iowa Brewing Company

• Iowa Brewing Company is a start-up microbrewery in downtown 
Cedar Rapids which will offer over 30 unique craft beers and a few 
craft sodas. The popularity of microbreweries locally producing 
craft beers has more than doubled in the United States since 2007.   
 Aspect Architecture was hired to lead the remodel and design 
effort while West Plains Engineering provided the mechanical, 
plumbing, and electrical design services for the renovation of a 
12,600 square foot warehouse. The renovated facility will provide 
full craft beer production including fermentation, grain milling, 
cold storage, public taste testing, offices, and product development.  
 The fermentation process will be supported with a low pres-
sure 15 psig steam boiler with stainless steel tank jackets and heat 
exchangers at the hot liquor tank, mash tun lauter tun tank, and 
the brew house general kettle tank. A low-temperature chiller will 
provide 28 degree glycol/chilled water solution to cool the general 
fermentation tanks, brite tank and the cold liquor tank.   A granu-
lar activated carbon (GAC) filtered water system serves the water 
make-up for the brewing process.  
 Space conditioning and moisture control will be provided by a 
30-ton dehumidification rooftop unit, which will provide air-condi-
tioning, natural gas heat, economizer exhaust, and dehumidification 
for the entire space. 

 A trench drainage system will serve the brewery tanks drain-
ing, clean-in-place operation, and wash down activities including 
a keg washer. 
 The tasting room will feature industrial shade lighting 
fixtures with LED lamps and LED track lighting to highlight the 
bar and brewing equipment.  The remainder of the facility will 
be illuminated with linear LED fixtures.  A new 208 volt, 3 phase 
electrical service will be installed to provide the electrical for the 
building. 
 A public tasting area with bar seating will display the 30 craft 
beers on tap for sampling and purchasing. 
 A large cooler will provide house storage of beer kegs with 
finished product. A smaller cooler will provide for miscellaneous 
cold storage of sampling beers. 
 This facility will provide craft beer 
production with eleven tanks as well as 
future production expansion with an ad-
ditional eight tanks. Construction will be 
completed by January 2016. 
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Front elevation rendering of the newly designed Iowa Brewing Company


