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COB2 Project Overview

Original 1999 construction
= 5-story office building
= 140,000 gross sf

= HVAC control retrofit
(for end of service life)

Results:
= 56% natural gas savings

=  15% electricity savings
(whole building)

= $50,000 annual energy savings
= <7 year simple payback
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Mechanical Details

“Plain vanilla” VAV Reheat

= Two VAV AC Units e
= 70,000 cfm each e e
» Evap-cooled condensers meplssssEam=s
= Return fans
= Gas-fired boilers
= Non-condensing, natural draft
= Primary-only, variable flow
= Closed-loop CW for aux loads

= Existing DDC to the zone
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Low-Energy Control Measures

e : o oF

Maximum o e = = = - Maximum Cooling
Supply
Air

\ Supply Air Temperature
\ ‘/ Setpoint (Requires

Dual Maximum VAV Logic

eeeee

* Low VAV Minimum Setpoints o
* Demand-based Resets i
= Duct Static Pressure Reset L ey g oomion |

= Supply Air Temperature Reset
CO2 Demand Controlled Ventilation
Zone Groups

Consistent with ASHRAE Guideline 36 High Performance
Sequences of Operation for HVAC Systems
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Ensuring Project Success

= Detailed Control Specs
= Detailed sequences
= Graphics requirements
= Careful reuse of existing

= Focused Commissioning

5th Floor Units
Served by RTU - 1
prosp— Bk Type | [OcoupRacy: L Mede emp | Elfective 5p | 5P CurReq | 5P Reqhrdo | P ImpMul | SAT CurReq [SAT ReqHrde | SAT Impbul

Unoccupied

2

V-1-5-03 Office 512 Reheat  Unoccupeed

2

77.0 °F

H

V-1-5-05  Open Office 510 Reheat | unoccupied 77.7 °F

V-1-5-07 _ Conference Room 535 Reheal  Unocupied

2

78.7 °F

V-1-5-09  Open Office 510 Reheat  unoccupied

2

768 °F 90.0 °F

V-1-5-11 Offie: 520 Releal  Unoccuped

2

77.5°F 90.0 °F

H
B

V-1-5-13 office 527 Reheat Unoccupied

2

768 °F 90.0 °F

H
H
B

H

V-1-5-15 Lobby Coofing Only_Unoceupied 768 °F 90.0 °F

g
%

10

2

V-1-5-17  OpenOffice514  Cooling Omly Unoccupied 77.1°F 90.0°F

2

10
Served by RTU -

[ Arca Sc Box Iype ancy

V-2-5-19  Open Office 511 Unoccupled

Spacc Temp | Effective SP | SP QurReq | SP ReqHirde | SP ImpMul | SAT CurReq [SAT ReqHrd | SAT ImpMul

0.0

2H

V2521 Open Office 514 Reheat  Unoceupied

H

771 °F

g

V-2-523  Offie 522/523 Reheat  Unoccuper

]

768 °F

H

V2525 Open Office 513 Reheat | Unoccupied

H

770

g

v-2-5-27 TekoRoom  Cooling Only Unoceupied

2

78.1 °F

g

V2529 Lbrary

i
H
i
i
g

756 °F

H

= Functional Performance Testing

= Trend Reviews
= Operator Training

Terp 743°F [ Temp 74.8°F NORTH - RTU-2 |Temp 74.7°F Temp 73.2°% Ters 72.9°F  Temp 74.2°F

SOUTH - RTU-1
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Energy Savings

15% electricity savings

(whole building) 56% natural gas savings
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= $50,000 annual energy savings
= < 7 year simple payback
Controls-only, no mechanical or lighting upgrades
Also deferred maintenance
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Conclusions and Takeaways

This Project:

= Controls-only retrofit, no mechanical or lighting upgrades
= Not intended as an energy project

= Significant savings despite (E) DDC-to-the-zone

Takeaways and Larger Opportunity:
= Importance of HVAC controls

= Attention to details

= ASHRAE Guideline 36

= Effective Commissioning and Training
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Questions

hcheng@taylor-engineering.com
staylor@taylor-engineering.com

References:
ASHRAE Guideline 36

https://www.techstreet.com/standards/guideline-36-2018-high-performance-sequences-of-operation-for-
hvac-systems?product_id=2016214

Dual Maximum VAV Logic and ASHRAE RP-1515
http://www.taylor-engineering.com/Websites/taylorengineering/articles/ASHRAE_Journal_-
_Dual_Maximum_VAV_Box_Control_Logic.pdf

Trim and Respond Resets

http://www.taylor-engineering.com/Websites/taylorengineering/articles/ASHRAE_Journal_-
_Trim_and_Respond.pdf
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