Jessica Lucas Hearst Tower
Mechanical Option New York, NY

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 28™ 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 28"
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
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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
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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

400 MCM THHN Wire Chiller 1&2 650
£3/0 THHN Wire Chiller 182 GRND 386
300 MCM THHN Wire Chiller 3 753
#2/0 THHN Wire Chiller 3 GRND 296
#2/0 THHN Wire AHU-28-1,2.3,4-5F 256
4 THHN Wire AHU-28-1.2.3.4-5F GRND 136
#2 THHN Wire AHU-2B8-1 2.3, 4-RF 178
#B THHN Wire AHU-28-1,2.3,4-RF GRND 7B

3" Conduit Chiller 182 41.50
3.5" Conduit Chillar 2 49,50
2" Conduit AHU-2B8-1,2,3,4-5F 20.50
1.5" Conduit AHU-28-1,2,3,4-RF 16.40

6 THHN Wire Chiller 1,2,3 100
8 THHN Wire AHU-28-1,2,.3 SFERF GRND 7B
=2 THHHN Wire AHU-2B-1,2.3 5F 178
#4 THHN Wire AHU-28-1,2.3 RF 136

Conduit

Chiller 1,2,3

12.13

1.5"

Conduit

AHU-28-1.2,3 SF&RF

16.40

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

3 Phase Full Load Amps M il i T 'a.]ma
Efficiency High
208V 24V 480V SM. Motors Ef.Molors
1-1/2 Li1i] 60 3.0 80 4
2 15 68 14 799 4
3 106 98 4.8 831 885
5 16.7 152 7.6 834 875
742 2.2 22 11 866 Ba5
10 Jos 28 14 8.2 845
13 45.2 42 Pl 893 0.2
A 594 54 ko 904 fl
25 T448 i) M 905 42 4
30 8810 80 40 893 93
40 114 104 52 a0 93
50 - 130 65 .2 44.1
G0 - - T a2 9.6
5 - = 96 924 441
100 = = 124 25 44.1
HP 38 Variable Frequency Drive (VFD) Yaskawa Model #
1/2 R 3 - CIMRVTAM20P4
1/2 - - 1.6 CIMR-\T AM4aPp2
i 64 64 - CIMRNTAM20PT
1 - = 4.7 CIMR-VTAMAQPT
Gontrol Power Transformer (GPT)
150 VA a7 08 0.4
500 VA 24 20 1.0
3 KVA 144 13.0 625

Mode 1: To determing Minimurm Cimouil Ampacdity, add e FLAs for each tan molor, e FLA of
ke conelant speed whed molkr or e Vadable Frequandy Dive. Then add the CPT amps and
25 percent of fie langest molor FLA.

Mol 2 Fuse Recommendafions: Sioe luses althe unil FLA and 75% of the angest malor FLA,
than ssiesl he nexd Brger size Dual Element, Tirme-Dalay Fusess (LOW. PEAKD, FUS ETROND
ar equivaient). If he uses dan't hald, consul NE.C. for sultability of larger sized fuses.

Hote 3: Use a JKVA fansiormer for units with 120 wal lights. Dhersise uwse the 180 VA
Iransfommer.

Electrical Data For Semco Packaged Energy Recovery Unit



Single Wheel Electrical Schematic

Typical EP Series Unit with Variable Speed Wheel
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Electric Wiring Schematic for Single Enthalpy Wheel Configuration



Fan Selection Table for DOAS AHU

Maximum 50 hp Motor SIZE 43X, 35)XX

STATIC PRESSURE IN INCHES OF WATER
1" 5P
CFM | RFM_BHF [ RFM_BHF | RPFM_BHF | BFM_BHF | RFM_BHF [ RFM_BHF | RFM_BHF [ RFM_BHP | RPFM_BHF | RFM_BHP

14300 37 317
16600( 389 385
15900 411 422|516 845
21200( 435 485 532 938 | 624 1452
23500 458 5.50 | 551 10, 534 15.74
25800( 483 .25 572 11.45( 650 1711
28100( 508 7.04 | 595 1264 659 1852
J0400| 535 7.96 | 619 13.93) 689 20.15| 756 26
32700( 562 A.93 | 643 1529 M2 M9 774
35000| 591 10.07| 667 16.70) 735 23.73
37300( 619 1124) 802 18.23( 759 2557

39600( 648 1258 717 1982 1141 8975
41900( 678 14.04 1152 93991247 1
44200( 707 1165 94.34 (1253 N

46500( 737 1182 102 84[ 1265 124,
TET 120 107 931280 1304
747 M. . 1213 11 1295 13557
1233 17.88( 1315 141
1261 1 1334 147
1209 1%12&1 12907(1353 15382|
1233 110361 306 134.97)

Class | = Max. 823 RPFM  Class |1 = Max. 1070 RPM Class Il = Max. 1358 RFM APFag1

Legend:
Claze | = First whita saction Class lll = Whita saction atter blue saction
Clazs || = Blue shaded saction Urdarinad figures indicate Maximum Static Efficency
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Reference Specifications

Froject . Hearst Tower Ref. USs-06
Model name 16MKT1 3 units
Coaoling capacity 600  USRET
Chilled Inlet temperature 550 °F
water Cutlet temperature 410 °F
Flow rate 1,029 USgpm
Fressure drop 533 fiH;O
Fass number (EVAP) L]
Connection diameter(ANSI) & inch
Max. working pressure 1850 psig
Fouling factor 0.0001 fh°F/Btu
Bring 00 %
Cooling Inlet temperature asd *°f
water Cutlet temperature 1000 °F
Flow rate 1,731 USgpm
Fress. drop 212 fiHO
Fass number (AB3/COND) 3+2
Connection diameter{ANSI) 16 inch
Max. working pressure 150 psig
Fouling factor 0.00025 f*h°F/Btu
Bring 0.0 %
Steam  Condition Saturated
line Supply pressure 114  psig
Consumption 5420  Ibfh
Steam inlet connection{AMSI) 6 inch
Drain outlet connection{AMNSI1) 2-1/2  inch
Max. warking pressure 114  psig
Electric Power source 3 Phase 460 v 60 Hz
Electric consumption 20,0813 KW 2386 kVA
Total electric current N0 A
Motor output MNo.1 ABS pump G0 KW 200 A
No 2 ABS pump 1.5 kKW 48 A
Refrigerant pump 1.3 KW i1 A
Furge pump 0.75 KW 145 A
Cwerall  Length (L) 254 inch
dimensio Width (W) 130 inch
Height {H} 136  inch
Space of tube removal 237  inch
Weight Operation weight 243800  Ibs
Max_ shipping weight 61,300 Ibs
Total shipping weight 72800  Ibs
Shipping method 1 section

Mote) 1) Electric consumption KW = 0.85 x KVA
2)Rated in accordance with ARI-560.
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