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Total Solution for all your Control Needs
Case Study

Duke Realty Corporation
Clayton, Missouri

Site Location:
101 S. Hanley, Clayton, Missouri 63105

Concerns:

MCS-CONNECT monitoring Chillers

Originally all three of the chillers operated at constant speed thus relying on inlet guide vanes to modulate the capacity of the chillers.

Equipment:
Three 360 ton Trane Centravac chillers

Steps Taken:
Variable frequency drives (VFDs) were installed on two of the three chillers.

Results:
Realized 36% more saving than the calculated savings.
7KHIROORZLQJJUDSKLOOXVWUDWHVWKHGLIIHUHQFHVLQFKLOOHUHI¿FLHQF\EHWZHHQFRQVWDQWVSHHGDQG9)'
equipped chiller, assuming a constant 85F condenser water temperature:


9)'YV&RQVWDQW6SHHG&KLOOHU(I¿FLHQF\
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The addition of the VFDs on the chillers also allowed the facility to take advantage of a condenser water
UHVHWFRQWUROVWUDWHJ\WKDWZDVQRWRULJLQDOO\EHLQJXVHG7KHEHQH¿WRIDOORZLQJWKHFRQGHQVHUZDWHUWR
reset based on outside wet bulb temperature is it reduced the overall lift of the chiller therefore increasing
FKLOOHUHI¿FLHQF\

Executive Summary
Duke Realty Corporation received incentives from Ameren Missouri for the installation of VFDs on two
pre-existing chillers along with implementation of a condenser water reset control strategy. The combined
realization rate for these projects is 136%.

Measurement anG 9eriÀcation EIIort
ADM (third party company that audits the larger incentives that the utility company gives out) visited
WKHIDFLOLW\DQGFRQ¿UPHGWKHLQVWDOODWLRQRIWKH9)'VDQGLPSOHPHQWDWLRQRIWKHFRQGHQVHUZDWHUUHVHW

FRQWURO'XULQJWKH0 9YLVLWVLWHVSHFL¿FFRQVWUXFWLRQGHWDLOVZHUHFROOHFWHGWRLQIRUPH4XHVWVLPXODWLRQ
7KHVHGHWDLOVLQFOXGHGW\SLFDOEXLOGLQJFRQVWUXFWLRQZLQGRZFRQVWUXFWLRQÀRRUOD\RXW+9$&]RQLQJ
HVAC equipment nameplates, and building space utilization. ADM also interviewed facility staff to determine
HVAC sequence of operation, temperature set points, and typical hours of operation.
7KHH[SRVWHOHFWULFDOVDYLQJVZHUHFDOFXODWHGXVLQJDFDOLEUDWHGH48(67 YHU FRPSXWHUVLPXODWLRQ
PRGHOZKLFKZDVFRPSLOHGEDVHGXSRQWKHIRUHPHQWLRQFROOHFWHGGHWDLOV7KHVLPXODWLRQZDV¿UVWEXLOW
using as-built parameters which included two of the three chillers being equipped with VFDs and condenser
ZDWHUUHVHWFRQWUROV7KHPRGHOZDVWKHQFDOLEUDWHGXVLQJELOOLQJGDWDDQGZHDWKHUGDWDIRUWKH
area. The results of the calibration effort are shown below:
,QRUGHUWRHQVXUHWKDWWKHFKLOOHURSHUDWLRQZLWKLQWKHH4XHVWPRGHOUHÀHFWHGWKDWRIWKHIDFLOLW\FKLOOHU
log data was exported from the facility’s energy management system. The provided data included; chiller
WRQQDJHN:GHPDQGDQGFRQGHQVHUFKLOOHGZDWHUWHPSHUDWXUHV8VLQJWKHSURYLGHGGDWDLQFRQMXQFWLRQ
with corresponding local weather data obtained from NOAA, a regression was developed allowing for the
GHWHUPLQDWLRQRIFKLOOHUUXQWLPHKRXUV8VLQJ70<ZHDWKHUGDWDLWZDVGHWHUPLQHGWKDWWKHWZRUHWUR¿WWHG
FKLOOHUVKRXOGRSHUDWHDSSUR[LPDWHO\DQGKRXUVSHU\HDUZKLOH$'0¶VH4XHVWPRGHOUHVXOWHG
LQDQQXDOUXQWLPHKRXUVRIDQGKRXUV7KLVVXJJHVWVWKDWWKHPRGHODFFXUDWHUHÀHFWVWKH
operation of the chillers.

The baseline model was created by removing the condenser water reset control and removing the VFDs
from the two chillers. Parametric runs were used to make the appropriate changes within the model, in
ZKLFKWKHPRGHOZDVUXQXVLQJ70<ZHDWKHU
The annual savings is the difference between the annual consumption of the baseline and as-built
H4XHVWPRGHOZKLFKFDQEHVHHQLQWKHIROORZLQJWDEOH
Annual kWh Energy Savings
End Use

Baseline

As-Built

Savings

Lighting

3,053,558

3,053,558

0

Misc. Equipment

1,215,219

1,215,219

0

Heating

1,668,291

1,668,291

0

Cooling

1,427,011

790,528

636,483

Heat Rejection

50,146

53,537

-3,391

Pumps

315,374

315,374

0

Fans

149,416

149,416

0

DHW

152,328

152,328

0

Exterior

15,946

15,946

0

Total

8,047,285

7,414,193

633,092

Results
Verified Gross Savings/Realization Rates
Gross kWh Savings
Measure Category

Gross Ex Post
Peak kW
Reduction

Ex Ante

Ex Post

Realization
Rate

Chiller VFDs

463,805

633,092

136%

120.85

Total

463,805

633,092

136%

120.85

The high realization rate can be attributed to the analytical methodology used in the exante calculations.
Ex-ante savings estimates were determined through the use of a Temperature Bin calculator, which assumed
a building cooling load for each temperature bin. ADM believes that the assumed cooling load for each of
these bins contributed to the uncertainty of the analysis as there was no provided calculation for
these cooling loads.
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