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Electrical Breadth 
 
The Hearst Tower is currently served by (4)-4000 amp service takeoffs.  Each takeoff is 
then served by one 6000A service switch.  Secondary service to the building is 480/277 
V, three phase from the primary transformers. 
 
Since the building is set to achieve LEED Gold certification, steps were taken to make 
the electrical/lighting systems energy efficient.  Occupancy sensors are installed 
throughout the tower and work to control the lighting system, shutting down the lights 
and unused electrical equipment when a space is unoccupied.  Daylight sensors are also 
used in conjunction with the lighting controls to reduce energy use and maximize the use 
of natural light.  Aside from the energy conservation benefits, studies have shown natural 
light improves productivity and occupant health. 
 
Electrical Equipment: Existing and Proposed 
 
The current chiller plant serving the Tower contains three electric centrifugal chillers.  
There are (2)-1200 ton chillers and (1)-400 ton chiller served by four headered chilled 
water pumps and four headered condenser water pumps.  All eight pumps are 100 hp 
split-coupled, vertical inline centrifugal pumps. 
 
Since chiller one and two (both 1200 ton) are so large and require a large electric power 
input, both chillers are connected directly to a service switch, service switch #2.  Each 
chiller is fed from the switch by a 2000A fuse.  The chillers are wired to the service 
switch using six sets of 3-#400 MCM with 1-#3/0 ground in six 3” conduits. 
 
Chiller three, the smallest of the three, is fed from switchboard #1 using an 800A fuse. 
This chiller is wired with two sets of 3-#500 MCM with a #2/0 ground wire in two 3.5” 
conduits. 
 
The proposed chiller plant contains three 600 ton steam driven absorption chillers.  Since 
these chillers use steam as a power source, very little electric power is required.  In 
addition to the annual energy savings calculated in the “System Simulation” section of 
this report, changing the chillers results in a large first cost savings.  According to the 
chiller specifications provided by Carrier, the total electric current needed for the chillers 
is 30A.  Therefore, the new chillers can be fed by a 40A fuse and 3-#6 wires with one 
#10 ground wire in 1” conduit. 
 
The airside of the system analyzed in this report includes four large central air handling 
units located in the 28th floor mechanical equipment room.  These units are designed for a 
maximum airflow of 110,000 cfm each, and therefore have very large supply fans.  Each 
unit has 100 hp dual supply fans with 124A full load ampacity (FLA) each.  The supply 
fans are wired using 3-#2/0 with one #4 ground wire in 2” conduit.  
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The return fans are separate from the air handling units and are also located in the 28th 
floor mechanical room.  The return fans are 50hp 65A full load ampacity fans.  These 
fans are wired using 3-#2/0 with a #8 ground in a 1.5” conduit.   A complete motor 
control schedule describing the current equipment is provided in Figure#.   
 
 

Figure # Existing AHU Motor Control Schedule 
 

 
 

The motor control center (MCC) described above will support a total connected load of 
1697 amps.  Using the 1.25 multiplier for wire sizing, the MCC requires six sets of 3-
#500 MCM wires with one #250 MCM ground in six runs of 3.5” conduit. 
 
The proposed air side changes will require much smaller AHU’s than those currently 
installed in the Hearst Tower.  The new system will contain (3)-40,000 cfm dedicated 
outdoor air units containing both a supply and return fan.  The supply fans will be 50 hp, 
77A full load ampacity and will be wired using 3-#2 with 1-#8 ground in 1.5” conduit.  
The return fans are slightly smaller, requiring only 50 hp and 65A (FLA).   These fans 
require 3-#4 wires with 1-#8 ground wire in 1.5” conduit.  A schedule showing the 
proposed equipment motor control is shown below in Figure#. 
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Figure # Proposed Equipment Motor Control Schedule 
 

 
 
 
The proposed motor control center (MCC) will support a much lower connected load 
than the original, serving on 623 amps.  Again, using the 1.25 multiplier for sizing wire, 
the MCC requires three sets of 3-#500 MCM with one #2/0 ground wire.  The three sets 
will be placed in three runs of 3.5” conduit.  Figure# shows a feeder schedule which 
explains the feeder sizing used in Figure # &#. 
 

Figure # Feeder Schedule 
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Cost Savings 
 
Thus far, only the nominal size differences between the wiring for the existing and 
proposed mechanical systems have been discussed.  The differences in sizes do however 
equate to substantial first cost savings in some instances. The wiring currently installed 
throughout Hearst is of type THHN cooper, since this wire type is pretty standard, it will 
also be used with the redesigned system. The table below, Table#, shows the pricing 
differences between both systems.  All cost data was found from R.S. Means 2005 
sections 16120 “Conductors and Cable,” and section 16132 ‘Conduit.”   
 

Table # Wire and Conduit Cost Table 

 
 

 
 

From the cost tables above, it was determined that the wiring for Chiller 1&2 would cost 
about $391.00/linear foot each.  Wiring for Chiller 3 would cost $150.00/ linear foot.  
With the proposed system requiring only a 40 amp feed each, wiring would only cost 
around $15.60/linear foot.  Since the chillers would be located in the same space as the 
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existing chillers, the distance to the main electrical room from each chiller would be the 
same and these numbers can therefore be used to estimate cost savings. 
Original design for chiller plant (2@$391.00+$150.00): $932.00/linear foot 
Proposed design for chiller plant (3@$15.60):  $46.80/linear foot 
 
Therefore, the cost of wiring the new chiller plant is about 5% of the cost of the original 
plant. 
 
The wiring cost for the original air handling units is approximately $213.00/ linear foot, 
while the new air system for all three units is $131.34/linear foot.  The new air system 
results in a 40% savings in wiring costs. 
 
All wire sizes were determined using the method described in Chapter 11 and Table 11.1 
of “Electrical Systems in Buildings” (Hughes 1988).  The tables provided within this 
chapter are replicated from the National Electric Code.  Power requirements for the 
proposed equipment were found in the equipment specifications included in the 
Appendix section of this report.   
 
Downsizing of the major mechanical equipment in the Hearst Tower resulted in large 
first cost savings of wiring and conduit.  Installing equipment will less required power 
input allows circuit breaker frame size to be decreased which saves on panel board space 
and allows for easier installation; ultimately this results in lower cost circuit breakers 
with respect to both first cost and installation.  Essentially the main goal of the proposed 
design was achieved, lowering the electrical consumption of the building and lessening 
the load on the district electric grid of NYC. 
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Appendix A 
 

Electrical Data for Semco Packaged Energy Recovery Unit 
Electrical Wiring Schematic for Enthalpy Wheel 

Fan Selection Table for DOAS AHU 
Model 16NK Absoprtion Chiller Specifications 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 
 

Electrical Data For Semco Packaged Energy Recovery Unit 
 
 
 
 
 
 



 

 
 

Electric Wiring Schematic for Single Enthalpy Wheel Configuration 
 
 
 
 



 
Fan Selection Table for DOAS AHU 
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