ASHRAE TECHNOLOGY AWARDS
REGION VI
Illinois Chapter

Beloit College The Powerhouse
850 Pleasant St, Beloit, WI 53511

SHORT FORM
CHAPTER/REGIONAL TECHNOLOGY AWARD - SHORT FORM
1. Category - Check one and indicate New, Existing, or Existing Building Commissioning (EBCx)

Commercial Buildings

New

Existing or

EBCx

Educational Facilities

New

Existing or

EBCx

Other Institutional

New

Existing or

EBCx

Health Care Facilities

New

Existing or

EBCx

Industrial Facilities or Processes

New

Existing or

EBCx

Public Assembly

New

Existing or

EBCx

Institutional Buildings:

Residential (Single and Multi-Family)
Beloit College Powerhouse

2. Name of building or project:

Beloit, WI

City/State:
3. Project Description:

Conversion of a former coal-burning power plant into a student union center focused on recreation and wellness

Project Study/Design Period: 02/2017
Begin date (mm/yyyy)

to

03/2018

End date (mm/yyyy)

N/A

Percent Occupancy at time of submission:

4. Entrant (ASHRAE member with significant role in project):
a. Name: Syed Ahmad

Last

First

Membership Number:

5013717

Chapter:

Chicago, IL

Region:

VI

b. Address (including country):

Middle

303 W. Erie Street, Suite 510

Chicago

IL

60654

USA

City

State

Zip

Country

d. Email: sahmad@dbhms.com
Telephone: (O) 3128471063
e. Member’s Role in Project: Design Engineer

c.

f.

Member’s Signature:

5. Engineer of Record:

Sachin Anand, P. E.

By affixing my signature above, I certify that the information contained in this application is accurate to the best of my knowledge. In addition,
I certify that I have discussed this entry with the owner and have received permission from the owner to submit this project to the ASHRAE
Technology Awards Competition.
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NARRATIVE

BELOIT COLLEGE
THE POWERHOUSE
In an effort to provide a central gathering space where students can mingle
and work together, college acquired an old coal-fired power plant. This was a
huge undertaking on College’s part due to historic nature of the building which
consisted of converting a former coal-burning power plant into a student
union center focused on recreation and wellness. This 120,000 sq. ft. five story
building is located next to the River that consists of collaborative meeting
rooms, lecture halls, fitness center, hang-out spaces, café, indoor running/
walking track, competitive pool and fieldhouse that provides a spectacular
space for the community to come together to work, eat, play and learn.
dbHMS developed a design that maximizes the flexibility of the building
and provides efficient heating and cooling strategies for the College. The
building is heated and cooled by ceiling mounted and in-slab radiant system.
A dedicated outside air system (DOAS) with energy recovery enthalpy wheel
and VAV boxes with hot water re-heat coils were used to meet the ventilation
requirements of the building. CO2 sensors have been installed in most of
the space to modulate the amount of outdoor air needed and to reduce the
amount of ventilation energy.
The condensing boilers and heat-recovery chillers were utilized that provide
heating/cooling simultaneously. River water was used to reject heat from
the chiller which eliminated the need for cooling tower thus reducing the
operating cost and increased system efficiency. The lighting systems
incorporate an all-LED lighting scheme that substantially reduces the energy
used by the building.
ENERGY EFFICIENCY
The building systems are designed to be energy efficient while maintain
comfort to the occupants. Insulation has been added to the exiting masonry
wall to reduce the mechanical equipment capacity, provide air tightness, and
increase the occupancy comfort. WUFI analysis were performed to ensure
no condensation would occur inside the envelope. The predicted annual
energy consumption cost is 26% better comparing to an ASHRAE Baseline
building. The building systems have been optimized to reduce the energy
consumption of the building. The predicted annual energy consumption cost
is 26% better comparing to an ASHRAE Baseline building.
Table 1 provides the predicted building energy performance.
Table 1: Predicted Energy Performance Relative to ASHRAE 90.1-2007 Baseline
Energy

Energy Model

Baseline

Electricity Consumption

1,036,694 kWh

1,273,459 kWh

Natural Gas Consumption

1,034,640 kBtu

3,478,870 kBtu

Total Consumption

4,572 MMBH

7,824 MMBH

INDOOR AIR QUALITY
The College includes a dedicated outside air system (DOAS) and energy
recovery wheel combined with demand control ventilation in each space to
maintain indoor air quality while balancing energy savings.

303 W. Erie Street

|

Suite 510

|

Chicago, IL 60654

|

312.915.0557

|

www.dbhms.com

3

INNOVATION
The design of the mechanical systems utilized free-river water as a heatsync and was coordinated with college’s program layout to optimize the use
of ceiling and in-slab radiant systems throughout the building. These provide
a faster installation and improve the quality of the tubing layout.
OPERATION & MAINTENANCE
Except for DOAS and heating/cooling plant, the mechanical systems in the
building has no moving parts. All major mechanical equipment is isolated to
the two (2) mechanical rooms in the building.
COST EFFECTIVENESS
A cost analysis was conducted on this project and determined that the
radiant system was more economical than a traditional VAV system due to a
close proximity of the river.
This system permitted the following cost reduction measures:
1.
Reduction of floor to floor heights and corresponding glazing
2.
This system allowed the air handling systems to be consolidated to
one (1) unit creating a more optimal building structure
ENVIRONMENTAL IMPACT
Below table summarizes the predicted environmental impact of the building
relative to the ASHRAE 90.1-2010 Appendix G Baseline:
Table 2: CO2 Reduction from ASHRAE 90.1-2007 Baseline
Energy

Energy Model

Baseline

Reduction

LBs CO2 Emitted*

1,717,526

2,368,065

650,540

Estimated Building Energy Intensity (kBtu/sf)

32

55

23

*1.54 lbs CO2/ kWh and 116.97 lbs CO2/MMBtu- EPA 2009
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OWNER’S RELEASE

2020 Illinois ASHRAE Technology Awards

I, Daniel J. Schooff, certify that I am a representative of Beloit College and the Beloit
Powerhouse, LLC, and grant permission to dbHMS, 303 W Erie. St., Chicago, IL 60654, to submit
this project for entry in the 2020 Illinois ASHRAE Technology Awards Competition.

_________________________
Signature
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9/15/2020
__________________________
Date

