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Credit(s) earned on completion of
this course will be reported to AIA
CES for AIA members.
Certificates of Completion for both
AlA members and non-AlA
members are available upon
request.
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This course is registered with AIA
CES for continuing professional
education. As such, it does not
Include content that may be
deemed or construed to be an
approval or endorsement by the
AlA of any material of construction
or any method or manner of
handling, using, distributing, or
dealing in any material or product.

Questions related to specific materials, methods,
and services will be addressed at the conclusion
of this presentation.



Rockefeller Center

Tuning The Rock ...

A Path Towards Improved
Energy Efficiency

TISHMAN SPEYER
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Course
Description

Provide an overview of the energy-savings
investments completed at Rockefeller Center.

Discuss the approach and findings resulting from
the recently completed Energy Audit and Retro-
Commissioning program

Discuss programs and initiatives moving forward.
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Learning
Objectives

At the end of the this course, participants will be able to:

1. Consider energy conservation measures for their facilities
2. Understand requirements of Local Law 87 and how it benefits them
3. Look for No or Low Cost Energy Savings Opportunities

4. Discuss the steps for ECM implementation
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Overview of Rockefeller Center

BUILDING NUMBER
YEAR BUILT

SQUARE FEET 359,526 600,291 3,099,304 W 1,256,160 @l 528,830 755,253 529,342 449,313 142,451 IPEROM 7,864,530

FLOORS 37 23 68 42 20 24 34 31 11 9 299

GENERAL HOURS
OF OPERATION

NUMBER OF

OCCUPANTS 17,557

ENERGY STAR RATING
(AS OF REPORT ISSUE DATE)
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Rock Center’s Foundation

Twenty (20) electrical accounts, including TOD for Central CHW plant.
Ten (10) Steam accounts.

Energy use meters and dashboard, providing daily trends, out-of-range
advisories and alarms
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Dual compressor
chiller for improved
off-peak efficiency

Re-piped
evaporators on two
4,000T chillers from
two-pass to single-
pass flow (capacity
recovery at off-peak
conditions)

W iad . Central Plant
¥3; : ; { Refrigeration Machine Statistics
AE > A
T - Type Quantity Tons
| it ? % Electric Centrifugal 3 2,500 - 4,000
w Steam Turbine Centr 1 4,000
Ice Plant 1 1,300

-y
-/
ha
¥
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= Two 1,250 ton Plate Heat Exchangers - “Free Cooling” during colder weather

VFDs on Cooling Tower fans (also for improved temperature control)

Central Plant
Cooling Towers

Building Quantity (Cells)
1/9 10
11 7

= VFDs on CHW pumps - vary based on load
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* 41 tanks yielding 8,200 ton-hours of storage

» |ce produced at nights and “burned” during on-peak to lower our
daytime peak electrical demand by approx. 1,000 kW

» TOD electric rates yield further savings
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Heat contained within collected Con Ed Steam condensate used as heat
source instead of steam directly
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= Heat contained within collected Con Ed Steam condensate used as
heat source for warming garage ventilation air

= Fan speed control based on measured CO concentration during off-
peak periods
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= 15,550 single-pane windows
from the 1930’s

= Phased replacement,
performed as leases roll or in
close coordination with current
tenants
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= New Double-pane thermally insulated
windows

= Mock-ups to determine glass type and
finish to match existing appearance

= Estimated $350 annual energy savings
per window
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Solar Panelsat45Rock

363 GE panels

60 kW of peak power
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YFLOW  TONNAGE  CHW FLOW

STM COND

EAST HX

| RCP e
DIRECTORY

Host 045(Admn) [HOST-45\Host-45] Link 22 [DLA Link #22] Site 00 [MATOS] DCU 60 [COOLING TOWERS] [2:22:59PM  4/11/2011 /
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ICE BURN CYCLE
ICEBURNTIME 0O
CHWP1 MODE SEL __ GPlv

GPM FLOW |
TONNAGE 500
CHW SUP TEMP 41.0
SYSTEM ENBL/DSBL

REFRIG LEAK
10" PIPE - TONS
12" PIPE - TONS
TOTAL TONS
GLY VFD RUNTIME
| CHW VFD RUNTIME 419

CHILLER
Stop SIS
STS I ===

FAULT S-S

EAST H)

RCP
DIRECTOR

AL > 13
Host 045(Admn) [HOST-451Host-45] Link 22 [DLA Link #22] Site 00 [MATOS] DCU 60 [COOLING TOWERS] (2:23:35PM  4/11/2011 /

Host 045(Admn) [HOST-45\Host-45] Link 22 [DLA Link #22] Site 00 [MATOS] DCU 60 [COOLING TOWERS] 2:22:59PM  4/11/2011
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& IINET - [Rock Center CHW Distribution.gpg] =13
LEJ System Cornect Disconnect  Edit Yiew Access Trends Summary Tools Window Help - | B X
| A
RC Global Page | CENTRAL PLANT CHW DISTRIBUTION ‘ CP Menu |
SECONDARY/INJECTION
|CE BU PRIMARY CHILLED WATER“ | CHILLED WATER J
ICEBU DI CHW [TEMPERATURE | CHw [TEMPERATURE | a1/ on 5 “‘_::"s"“;;':r':"_ .
CHWP
= FLOW TSuppLy [Return | TLOW Isuppiy Return| Ton | RATE | 1ons TONS
BUILDING 8 531 412 | 588 583 435 | 588 1.6 372 3270 29208
1| BUILDING 14 805 406 | 559 974 416 | 554 1.7 624 4337 21128
BUILDING 11 493 408 | 585 478 430 | 585 1.5 315 2110 15117
BUILDING 5 714 411 54.8 a00 421 54.8 1.9 474 2771 188249
BUILDING 17 552 404 | 554 589 446 55.4 2.2 283 1586 3219
BUILDING 2 e . = 118 457 | 598 17 72 301 949
BUILDING 3 295 44 6 58.1 1.8 166 933 5475
KENNETH KOLE STORE 33A 446 | 531 25 46.1 55.6 2.8 12 a0 1389
BUILDINGS . o e i 545 51.0 0.0 0 2056 72163
BUILDING7 ‘ : 0 425 55.7 0.0 0 501 18651
BUILDING 10 814 439 | 588 i 527 3580 42661 T
BUILDING 18 o T e 413 438 | 6156 1.3 286 1712 26434
A-RISER 2170 40.7 515 | 19.CT OUTSIDE AR CONDITIONS 2.2 974 93831 119232
B-RISER 1038 | 404 | 510 | | F 473 3497 22834
72790 1% 30.9ENT]
Ly BUILDING  CRISER | 1363 | 408 | 528 : l | . 24| BBB[  3918| 23858
| sToRE D | IEToraN|Eaos | ise )| AkG QUISOC AR cOMVIIONS! Iia)| (521 eeT| Iesa72
[W BUILDING9 |[ConcRetail| 368 408 | 508 74800 e3% | ansEn] 23 154 1956 43567
DIRECTOR
| CHLRPLANT | 974 Fwra | 11001 | 413 | 521 | 15:30 | 4 ¢ 11§ 2011 |
< | >
Host 045(Admn) [HOST-45Host-45] Link 22 [DLA Link #22] Site 00 [MATOS] DCU 60 [COOLING TOWERS] [3:31:12PM  4/11j2011
_ 045(A OST-45\Host-45] Link 22 [DLA Link #22] Site 00 [MATOS] DCU 60 [COOLING TOWERS] 2:23:35PM  4/11/2011
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ECM — System Advisories

Central AHU Summary Screen
gpel EEX

& |/NET - [Bldg 6 HVAC System Matri

19 System Connect | Edit VWiew Access Trends Summary Tools Window Help R
630 Fifth Avenue
Air e Static Pressure Supply YFD  Retum %FD  Retum Mixed Air PreheatiReheat Supply Valves Dampets

Handler Setpoint 13 Control Status Control Status  Temp  Setpoint Temp Setpoint Termp Setpoint Temp Preheat CHW ComrolFrw
scsow | st | 30 [ 30 | 74 74 | b4 | 62 | 736 | sso | s52 689 | 685 575 | 552 | &1 0 84 | 89
ACS40E | st | 20 [ 20 | 80 82 | B8 | 73 | 742 | 542 | 548 681 | 680 569 | 563 | 55 | 0 100 | a0
ACS37S | St | 27 | 27 | 69 72 | 59 | B4 | 718 | 583 | 594 700 | 694 592 | 584 | 60 0 72 | 75
ACS-36N | swt | 12 | 13 | 73 70 | 62 | 58 | 730 | 574 | 567 589 621 | 563 0 74 | 80
acs-3sw| st | 20 | 20 | e4 59 | 55 | s0 | 730 | s74 | sv0 56.4 621 | 573 0 7% | 78
ACS-34S | st | 12 | 12 | 77 79 | 8 | 67 | 718 | 590 | s88 623 620 | 587 0 45 | 48 Wi
ACS33N | st | 12 | 00 | o4 65 | 54 | 51 | 00T | 639 | 638 643 669 | 628 0 47 | 38 Cam pus Wide
4C5-325 | st | 15 | 15 62 56 53 46 74. 534 573 580 | 594 599 | 573 [i] 0 100 | 78 i i i isti
4CS3IN | st | 12 | 13 | 64 68 | 55 | 60 | 7207 | 622 | 623 685 | 774 669 | 624 0 0 2 | 50 Air Handlin g Unit Statistics
4CS-30S | st | 12 | 13 | 72 70 | B 57 | 7157 | 632 | 634 695 | 690 685 | 620 a 0 49 | 44
ACS285 | St | 15 [ 15 | 59 | 54 | 50 | 45 | 747 | 544 | 551 (NN 5032 | 577 | 5+1 [N 0 § 100 | es ey 1- .
ACS27N | st | 13 | 13 56 50 54 47 | 70T | 823 623 720 [ M2 617 | 618 48 0 73 | 79 Bui | d 18] g Q uanti ty Max C FM
ACS-26N | st | 15 | 15 | 63 63 | 54 | 53 | 734 570 | 567 675 | 682 612 | 564 4 0 51 | 80
ACS-24N | st | 12 | 13 | e 60 | 56 | s6 | 7107 | 642 | 634 734 | 732 702 | 642 | 49 0 % | &
ACS245 | St | 15 | 13 | 74 74 | 63 | 61 | 7107 | 638 | 642 698 | 713 675 | 646 0 0 2 | a7 1/9 /1 66 ’ 000
ACS225 | st | 15 | 15 | o4 59 | 55 | 50 | 718 | 573 | 574 684 | 686 615 | 585 | 15 0 64 | 75
ACS2IN | st | 15 | 15 | 55 60 | 47 | 52 | 733 | 592 | 584 674 | 672 618 | 562 | 41 0 55 | 62 2 8 311000
ACS-20N | st STRT | ON | STRT | ON | 710 | 606 | 610 703 | 686 663 | 614 | a4 0 56 | 54
ACS-205 | st STRT | ON | STRT | ON | 700T | 622 | B15 73 | 708 654 | 604 | 42 0 49 | 49 3 8 31 , 000
ACS195 | st | 12 | 12 | 69 68 | 58 | 57 | 715 | 597 | 594 550 | 596 650 | 598 | oM | © 29 | b4
ACSA7N | st | 25 | 25 | 78 7 | 66 | &7 743 544 | 592 670 | 677 591 | 593 | 28 0 100 [ 70 5 30 45 000
ACSATS | st | 12 | 12 | 70 65 | 59 | 55 | 7107 | 605 | 608 697 | 676 669 | 614 | 41 0 45 | 55 !
ACS6N | st | 15 | 15 | e2 67 | 53 | 59 | 720 | s8s | sk 650 | 634 648 | 578 | oM | © 93 | 79
ACSASN | st | 12 | 12 | 70 66 | 59 | 54 | 7007 | 665 | 663 704 | 712 679 | 668 | 10 0 1 21 6 71 48 ’ 292
ACS5S | st | 13 | 13 | %8 64 | 43 | 57 | 70T | e42 | 633 726 | 738 659 | 644 | 11 0 55 | 38
ACS-145 | st STRT | ON | STRT | ON | 710T | 645 | 644 525 | 636 665 | 579 0 0 50 | 54 7 28 41,000
ACSAZN | st | 30 | 30 70 69 | 59 | 58 | 717 | 564 | %65 596 646 | 558 0 100 | 79
ACS125 | stt | 20 | 18 | 63 | 63 | 54 | 54 | 734 | 547 | 552 59.1 611 | 555 0 88 | 8 8/14 32 79.300
ACS10S | st | 02 [ 03 | 86 2 | 78 [ 76 | 7307 | 635 | 634 62 | 610 645 | 617 | 14 0 78 | 62 !
ACS.09S | st | 20 | 20 | 7 66 | 61 50 | 734 583 | 597 612 | 586 0 47 | 65
ACS-08N | St | 15 | 15 | 66 68 | 56 | 60 | 725 | 559 | %63 704 | 690 590 | 556 | of 0 100 | 82 10 17 41!400
ACS.0BN | st | 15 | 15 | 62 63 | 53 | 53 | 725 | 591 | 636 661 | 630 0 100 | 62
ACS.06S | st | 10 | 10 | 83 80 | 70 [ &5 | 721 817 | 615 600 | 646 689 | 612 0 0 44 | 54 11 23 75,400
ACS-05N | st | 12 | 04 | 67 635 | 63 | 58 | 758 | 520 | 584 60.6 587 | 578 21 100 | 100
ACS05W| st | 15 | 03 | 58 | 53 | S0 | 45 | 744 | 548 | %67 575 | 570 | 545 o § 100 | @ 17 23 29235
ACS.055 | st | 12 | 00 | ® 61 FI RS 744 | 548 | 554 594 566 | 547 0 100 | 100 !
ACS.045 | st | 10 | 10 | 45 38 | 38 | 30 | 736 | 563 | %63 700 | 698 612 | 553 2 0 85 | 82
ACS-5B9 |STOP M Stop | Off | Stop | Off | 835 | 604 | 802 796 500 | 824 0 | oM 0| 10
AC5-5B8 | st STRT | ON 00 | 535 | 548 | 562 | 620 | 620 | 0 00 |
ACS-SBT | st STRT | ON | STRT | ON | 768 | 680 | 67.7 582 | 660 789 | 755 0 0 41 | 39
ACS-SBE | st STRT | ON | STRT | ON | 714 | 596 | 596 525 | 585 619 | 616 0 0 69 | 63
ACS-SBS | st STRT | ON | STRT | ON | 715 | 651 | 648 574 | 643 701 | 696 0 0 33 | 35
ACS-SB4 | st STRT | ON | STRT | ON | 730 | 596 | 596 544 | 612 605 | 609 i 0 29 | 66
ACS-SB3 | st STRT | ON | STRT | ON | 727 | B07 | 605 549 | 603 624 | 644 0 0 19| 20

< ‘ | >

Host 045(Admn) [HOST-45\Host-45] [10:07:06 AM [4/20{2011
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= AKF performed the following

0 achieve 3 comprehensie

understanding of the S intervew Facilty saff  O®Ve9P JIEUT L Seauence
buildings’ system operations:

|¢

= Document review & Field Activities & Initial Analysis
faCI I Ity d iSC u SS i O nS Utility Analysis & Temporary Visual Observations & Retro- Develop & Calibrate Energy

Sub-Metering Commissioning Testing Models

A 4
| vy ey essres Delopment

= Utility Analysis and
Temporary Metering

Energy Efficiency Measures Development

m E ne rgy M 0O d e | No/Low Cost Opercansilcc)gglt:gnnr;rovements Energy Capital |mprove;1;:TaEticor\r/‘|: Energy Savings
Development &
Calibration
Project Close Out
= Retro-Commissioning mplement ALLNo/Low Cost _ Submit Energy Eficency _ Client resentation to Discuss

Operational Improvements Reports for LL87 Compliance ECM Implementation

Functional Testing & TAB
Measurements
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Energy Audit — Utility Analysis

Energy Consumption per Building
350,000

300,000

250,000

S 200,000

m Chilled Water
150,000

B Steam

100,000

Energy Consumption (MMBTU)

M Electric
50,000

0

5 8&14 11 17 1&9 Central 2 3 6 7 10
Plant

Building No.
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Energy Consumption vs. Energy Use Intensity

350,000 250
S 300,000
B 200
E 250 000
1
S 200,000 ;_-l?__ 150
z :
=
5 (T
> 100,000
5 50
S 50,000
0 0

1&9 2 3 189 2 3
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Understanding the Energy Use

We identified a number of “parasitic loads” on the electrical and steam
systems. The following summarizes major parasitic loads identified
during the project:

o Annual
Bull\llcc:)Img I__roa: Load Details Estimated
: yp Load
Serves the following miscellaneous loads at Rockefeller Center:
* Fountain pumps,
3 Electric » Loading dock and concourse lighting, 2,130,000
kWh
* Tenants
» Loading dock Equipment
2 Steam Plaza Restaurants 6,402 Mlbs
. Serves 50 Rock Cooling Towers that provide condenser water to 50
! Electric Rock, 45 Rock and the central Ice Plant 440,000 kwh
1 Electric Serves 10 Rock Cooling Towers that provide condenser water to the 300,000 kWh
Central Plant
Notes:

1) Building No. 2 &3'’s loads were estimated from equipment information, operational hours, and utility bill review.

2) Building No. 7&11’s loads were temporarily sub-metered to establish loads.
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“Corrected” EUI Results

= Using the results from the temporary metering analysis, the following figure identifies
an EUI reduction for Buildings 2, 3, 7, & 11:

EUI Results Per Building

250
N\
200 31/
31% 0
[N
E 150
g 2%
<
E 100 - EUI- Current
@ EUI- Corrected
50 -
0 i
Q,\/

Q;\’ ‘b\’
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Find the No or Low Cost Opportunities

= AKF performed walk-throughs with facility engineers of all mechanical
equipment rooms to determine NLC improvements for the base building
equipment. The following typical measures were found:

Measure No. AHU Measure Description
NLC-01 Repair/seal air leaks at an access doors
NLC-02 Repair/seal air leaks throughout ductwork
NLC-03 Repair/replace ductwork insulation
NLC-04 Repair/replace thermal insulation on piping
NLC-05 Repair leaky/faulty valves and/or fittings
NLC-06 Repair/clean damaged/dirty coils
NLC-07 Replace dirty filters
NLC-08 Repair loose fan pulleys and/or belts
NLC-09 Repair noisy fan motors
NLC-10 Repair/replace thermal insulation on an unit casing

Note: Measures in blue contributed most to energy savings.
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Retro-Commissioning Findings

= The following table represents the typical operational improvements
identified during functional testing:

Measure

No. Description

RCx-01 | Repair/replace a pump's thermal insulation on piping

RCx-02 | Repair unit damper(s) for proper normal operation (excess OA)

RCx-03 | Repair unit damper(s) for proper economizer operation (lack of OA)

RCx-04 [ Repair unit damper(s) for proper economizer operation (increased SP)

Repair chilled water valve leaking into coil during non-cooling hours
(overcooling)

RCx-06 [ Repair steam valve to prevent overheating

RCx-05

Repair unit spill air damper(s) for proper economizer operation (increased RF
SP)

RCx-08 | Recalibrate over-reporting sensor to prevent overheating

RCx-07

RCx-09 | Recalibrate under-reporting sensor to prevent overcooling

Repair open RA damper to prevent excessive use of chilled water during
economizer mode

RCx-10

RCx-11 | Remove blockage from the airway's path to reduce SP

RCx-12 | Re-attach SP sensor to fan to allow for variable volume control
RCx-13 [ Repair an AHU's or fan's loose fan pulleys and/or belts

Note: Measures in blue contributed most to energy savings.
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Energy Modeling — Predicting ECM Performance

Developed (6) energy models to identify typical major end-use (lighting,
plug loads, fans, pumps. etc) breakdown for Rockefeller Center buildings.

Calibrated models to be within 5% of annual utility energy consumption
and 10% for monthly utility energy consumption.

45 Rock Plaza 600 5th Avenue 1230 Avenue of the Americas
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Modeling Results — End Use Breakdown

= The following represents a typical building’s major end-use profiles
for Rockefeller Center based on the modeled buildings.

Ventilation Fans
8%

Elevators
4%

Hot Water
7%

Pumps
2%

Space Heat

12%
Area Lights
\ 17%

Plug Loads
25%
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List of Central Plant - Recommended ECMs

FIRST PRORITY ECM RECOMMENDATIONS
. Simple
ECM Description Payback
Retrofit Existing 4,000 Ton Hectric Chiller (RM-B) with New Complete _x
Driveline Including Motor, Compressor, Control Panel, and VFD
Retrofit Existing 2,500 Ton Hectric Chiller (RM-D) with New Complete _3
Driveline Including Motor, Compressor, Control Panel, and VFD
Rebalance Central Plant Chilled Water and Condenser Water Systems =l
Reset Condenser Water Temperature ~1
All First Priority ECMs Combined ~3
SECOND PRIORTY ECM RECOMMENDATIONS
PLC Controller on Steam Chiller (RM-A) ~4
Trim CW Pump Impellers ~4
New 2,500 Ton Chiller ~4.5
All Second Priority ECMs Combined ~ 4
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List of Building - Recommended ECMs

FIRST PRORITY ECM RECOMMENDATIONS

ECM Description Smple
Building Chilled Water System Balancing <1
Install floor isolation dampers at supply air duct mains for all multifloor _3
AHUs for 610 and 620 5th Ave.
Exterior Lighting — Semi-Replacements ~1.5
All First Priority ECMs Combined ~1.5

SECOND PRIORTY ECM RECOMMENDATIONS

Replace 30 Rock Secondary Chilled Water Heat Exchangers ~9
Interior Lighting - Full Replacements ~5.5
Recalibrate minimum OA requirements at AHUs and H&V units., ~4.5
All Second Priority ECMs Combined ~5
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List of Tenant - Recommended ECMs

TENANT RENOVATION ECM RECOMMENDATIONS
. Smple
ECM D t

escription Payback
Convert existing dual duct constant volume air handling systems to _35
variable air volume systems. '
Retrofit existing constant volume air handling systems to variable air 155
volume systems. '
Convert economizer operation from dry bulb to enthalpy-based control. ~7.5
Tie Perimeter Heating Controls to Space Thermostats ~ 22
Retrofit existing windows with a new standard performance window
. . ~14.5
("ClearGlass"). [Low]
All Tenant Renovation ECMs Combined ~19
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All-in Energy Reduction Findings

= The following figure presents the associated EUI reduction per building if all
ECMs and operational improvements were implemented:

180

1,198
160 1480 MMBTU 4,298

3,101
MMBTU

140

120

100

EUI (kBtu/ft2)
5 2 3

]
o

o

5 8&14 11 17 1/9 2 3 6 7 10
Building No.
| EUI - All ECMs Implemented B Energy Savings - Tenant Improvements
M Energy Savings - 2nd Priority M Energy Savings - 1st Priority

m Energy Savings - Operational Improvements
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= |mplementing Study’s Findings
= Central Plant Improvements
= LED Exterior Facade Lights

= |nvestigating Additional Technologies
= Cogeneration

= Electric Storage

= |nstalling Permanent Sub-metering

= Benchmarking

= Regular monitoring of utility usage

= Assess opportunities for Control Sequence Improvements
= Global Initiative — “Tishman Speyer University”

= Training

= Best Practices

= |nnovation Task Group



LI I s s

= Business partners (Con Edison, NYSERDA, consultants and vendors)

= Use proven technology (reliability and competitive pricing)

= |mplement systems or strategies that complement primary business focus

= Put information to use!

= Commissioning / retro-commissioning and energy audits
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This concludes The American Institute of Architects
Continuing Education Systems Course

s% NESEA'

NORTHEAST SUSTAINABLE ENERGY ASSOCIATION

‘O



