DLR Group

ASHRAE Technology Award Submittal
Atwater Apartments, Chicago, IL – CoGen Hydronic Conversion
Introduction
Tenants of the 484 unit Atwater Apartments, a luxury apartment building in downtown Chicago, saw double and triple
electricity costs in the winter months compared to the summer months. This prompted Atwater to improve tenant’s
satisfaction and decrease resident turnover by reducing their electricity costs. To accomplish this, a smart redesign included
converting the over 760,000 SF apartment building from electric space heating to hot water heating by installing new
microturbines and boilers, and tying them into the existing chilled water piping system.
The project had to first remove dedicated year-round cooling equipment from the chilled water loop. This involved adding
economizer controls to commercial tenant air handling equipment and reworking the make-up air system to provide cooling
to spaces with year-round cooling needs on residential floors.
Energy Efficiency
The system has a 1,360,000 kWh year projected building energy savings. The conversion to hot water heating, however
would mean that the landlord's energy bills would increase as the energy usage would shift off of tenant electricity bills and
onto the building's natural gas bills. To minimize this impact on the building's energy usage, microturbines were chosen for
incorporation into the heating plant for their efficiency in electrical power generation. The microturbines minimize the
environmental footprint while reducing greenhouse gas emissions, with the added benefit of being able to capture the waste
heat and use it for space and domestic water heating.
Using the microturbines on the domestic hot water system meant that the hydronic heating system was also available to
create domestic hot water in the winter. This allowed the building to use the condensing boilers to create domestic hot water
in lieu of the 80% efficient water heaters that were previously being utilized.
Working with the fan coil unit manufacturer’s representative, it was determined that the best operating water temperature for
the cooling coils in heating mode would be 100⁰F. Hotter supply water was predicted to overheat the supply air, which would
be too hot to effectively heat the apartments, as the air would stay near the ceilings. This led to the design team to the
selection of condensing boilers that would operate as far into the condensing range as possible while maintaining domestic
water at a temperature of 140⁰F
Indoor Air Quality
Not Applicable
Innovation
To ensure that the microturbines would maximize their return on investment, the equipment needed to operate as close to
maximum capacity as possible. This was not an issue on the electrical side, as the building’s minimum consumption rate
was well above the maximum electrical output. Similarly, in the heating season, the heating capacity for the building was well
beyond the output of the microturbines heating output.
The microturbines, while able to divert heat through the flue exhaust, had a minimum heat load that required being drawn
away thru the heat recovery module. In the summer this heat could not be used for space heating, so it was diverted to the
domestic hot water system. The minimum heat output however was projected to be more than the domestic hot water
system could handle. This is due to nighttime low usage periods as the storage tanks were set to maintain 140⁰F water with
a P&T valve relief at 165⁰F.
A conservation of thermal mass analysis was performed on the domestic hot water and microturbine heating output was
analyzed to determine the correct number of microturbines as well as evaluate a heating output operating schedule.
It was found that the microturbines could not maintain safe domestic water temperatures within the tight window allowed by
the existing conditions of the storage tanks. Discussions were had with the building management team about raising the
temperature that the water would be stored at to 180⁰F by replacing the P&T valves, which presents serious scalding
potential. The management team found this acceptable providing additional safeties were installed in the distribution
system. The project added a second set of thermostatic mixing valves in series with the initial valves in the event there was a
failure of the primary valves, and temperature sensors were added on the outlet of each mixing valve that would alarm at the
BAS if the supply temperature rose above 120⁰F.
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This analysis also led to the development of a custom operating schedule for the heat recovery from the microturbines in
order to maximize the energy recovery as well as maintain safe domestic water temperature. The custom schedule was
shared with the controls contractor to assist in programming the output schedule.

Figure 1: DHW Storage Tank Temperature vs. Microturbine Heating Output
Operation & Maintenance
In order to ease the burden of maintaining unfamiliar equipment, the project included a 10-year manufacturer’s service
agreement for the microturbines and 5-year maintenance agreement with the contractor for all other major equipment. The
project also replaced the piping connections on the apartment unit fan coil units to allow for additional riser movement due
to a larger temperature swing when the system moves from cooling to heating, reducing the need to address potential leaks.
With the conversion of the chilled water system to a two-pipe system, the building no longer provided year round cooling to
tenants as it had previously done. The design team helped the building educate the tenants on the impact of this change, to
ensure that tenants were aware that they could no longer expect cooling in their apartment unit thru the winter months.
Cost Effectiveness
Even with removing the gas fired domestic water heaters from the 54th floor mechanical room, the microturbines and new
boilers added a considerable natural gas load at the top of the building. The design team worked with the utility provider on
options for providing the required capacity without the need to replace the existing 500+ FT gas riser. Higher supply pressure
and gas boosters were explored. The utility company did not want to provide an industrial 20 PSI service and the gas booster
would have been costly since it included loss of rentable storage lockers in the basement. The design team calculated that
there would be 0.5 PSI pressure loss at the 54th floor. This was found to be an acceptable loss provided the correct PRV were
selected to provide low pressure to the boilers. The microturbine manufacturer was able to provide integral gas boosters for
each unit that would also allow the use of low pressure gas. Using the integral gas boosters and avoiding a basement gas
booster saved the project approximately $30,000 while avoiding riser work saved a substantial but not confirmed sum of
money in addition to disturbance to the tenants that have units located where the gas riser was located. Such disturbances
would have required the building to provide rent credits to the tenants on top of construction costs.
Environmental Impact
By producing 1,138,800 kWh per year of electricity at the building transmission losses are avoided that result from the power
grid inefficiencies. Illinois state transmission loss average is 5.6%[1], the power generated on site reduces this energy loss by
approximately 64,000 kWh per year. In addition, by using the microturbines and condensing boilers in lieu of the 80% efficient
water heaters for domestic water heating the building uses less energy and produces less carbon emissions.
[1]

Data Source: Energy Information Administration
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