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Course Description
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Explore the advantages of Monitoring-Based Commissioning (MBCx) and its impact on compliance, safety, 
operations, and energy consumption.  MBCx is a continuous commissioning process that utilizes advanced 
analytics and real-time monitoring to optimize building performance.  MBCx provides many advantages, such 
as improving indoor air quality, reducing energy costs, and enhancing safety and security.  By continuously 
monitoring critical parameters and analyzing data, MBCx enables facility managers to identify areas for 
improvement and implement targeted energy efficiency and sustainability strategies.  Monitoring-based 
commissioning analytics provide feedback so systems can be tuned to use as little energy as possible without 
compromising occupant comfort.  As a result, facilities can achieve substantial cost savings while reducing their 
carbon footprint, contributing to sustainability goals.  Real-time monitoring also allows facility managers to 
proactively adjust and monitor temperature fluctuations, air exchange rates, and filtration efficiency to 
improve functionality, efficiency, and overall performance.  As technology advances, MBCx will play a 
significant role in shaping the future of design, construction, and operation.



Learning Objectives

20242024 BCxA 4

1. Describe the principles of MBCx and how it can improve building performance.
2. Identify the key components of an MBCx system and how they work together to optimize building 

performance.
3. Evaluate the benefits of MBCx. 
4. Analyze case studies of successful MBCx implementations and the lessons learned.



What is Commissioning?

A quality-focused process for enhancing the 
delivery of a project. The process focuses upon 
verifying and documenting that the facility and 
all its systems and assemblies are planned, 
designed, installed, tested, operated, and 
maintained to meet the Owner's Project 
Requirements.
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Commissioning Process

• Traditional New Construction Cx
• Retro-Commissioning/Existing Building 

Commissioning
• Ongoing Cx
• Monitoring-Based Cx
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• Process
• Building Types
• Types of 

Commissioning
• Building Turnover

New Construction Commissioning Process
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Existing Building Commissioning Process

• Re-Commissioning
• Retro-Commissioning
• Ongoing Commissioning
• Monitoring-Based Commissioning
• Standards/Guidelines
• Never Been Commissioned 
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Monitoring Based Commissioning (MBCx)

• This is not just BMS
• Software Driven
• Empirical live data
• Prioritization & Tuning is Critical
• Automated Process
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Key Elements of a MBCx Program

PHYSICAL
• Permanent Energy Monitoring
• Energy Management and 

Information System (EMIS) 
Software

• Fault Detection and Diagnostics
• Dashboards – Key Performance 

Indicators

PROCESS
• Current Facility Requirements
• Monitoring Action Plan
• Preventative Maintenance and 

Calibration
• Measurement and Verification
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Manual Ongoing Cx vs MBCx
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Application of MBCx



Safety Classification – Air Changes per Hour

• Engage
• Define
• Prove
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Performance: Air Quality – Compliance 

• AHJ-ACH, Pressurization (NIH, AAALAC) BSL3
• Compounding Pharmacy – USP 800, FGI
• Design to installation to verification (ACH 

and pressure relationships)
• Initial verification relies on instrumentation 

measurement.
• Ongoing verification requires sensors to 

maintain calibration. 
• Smart air quality sensing system (ie Aircuity). 
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Centralized Indoor Air Quality System

• Dynamic Airflow Control
• Lowest Energy Consumption
• Air Quality to Meet Occupant Needs
• Not Perfect
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Low Energy 
Use

Good Air 
Quality



Performance – Indoor Air Quality Monitoring
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Performance: Energy Consumption

• Safety
• Reliability
• Energy Use Intensity
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Compliance: Air Quality and Energy Efficiency

• AHJ-ACH, Pressurization (NIH, AAALAC) BSL3
• Compounding Pharmacy – USP 800, FGI
• BEPP and other
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Fault Detection - ASHRAE 36

• This guideline describes functional tests that, 
when performed, will confirm 
implementation of the sequences of 
operation.
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Analytic Library
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Eqpt Alert Name Description of Analysis Built? Date Built Parameters Tuned? Vetted Notes Equip / Location
AHUs AC_ConstEna AHU Fan running continuously Yes 4/5/2022 FanSts = True for 36hrs Yes Yes Currently for all fans All AC Units
AHUs AC_FreqCycle Fan turns on and off excessively. Yes 7/22/2022 More than 6 sts COVs in 3 hrs Yes Yes Currently for all fans All AC Units
AHUs AC_SupplyFanHighSpeed AHU fan at 100% for an extended time. Yes 11/16/2021 SFan On, Spd >99% for 3.5 hr Yes Yes added fallback to speed value 

(SDG) 1/19/22
All AC Units

AHUs AC_SupplyFanLowSpeed AHU fan at 0% for an extended time. Yes 11/17/2021 SFan On, Spd <  1% for 3 hr Yes Yes added fallback to speed value 
(SDG 1/19/22)

All AC Units

AHUs AC_DatOutOfRange AHU DAT off of setpoint for an extended 
time.

Yes 10/27/2021 +/- 3degF for more than 2 hr Yes Yes All AC Units

AHUs AC_HighClgVlvPos AHU cooling valve at 100% for an extended 
time.

Yes 10/20/2021 VlvPos > 99% for 3 hrs Yes Yes S27: AC01, AC02, AC05, AC06                                                                                                                
N6: AC07, AC09, AC11, AC12, AC13, AC14, AC15, 
AC16, AC19

AHUs AC_ClgVlvLeak AHU cooling coil reducing the air 
temperature while the valve has been 
closed for an extended time.

Yes 10/27/2021 SFan On, Clg Vlv Closed,        
Dat - MAT > 3DegF for 2hr

Yes Yes S27: AC01, AC02, AC03, AC05, AC06                                                                                                              
N6: AC07, AC09, AC10, AC11, AC12, AC13, AC14, 
AC15, AC16, AC19

AHUs AC_HighHtgVlvPos AHU htg valve at 100% for an extended 
time.

Yes 10/20/2021 VlvPos > 99% for 3 hrs Yes Yes S27: AC03            N6: AC07, AC09, AC10,  AC15             
Lobby Units

AHUs AC_HtgVlvLeak AHU heating coil increasing the air 
temperature while the valve has been 
closed for an extended time.

Yes 11/2/2021 SFan On, Htg Vlv Closed,        
MAT - DAT > 3DegF for 2hr

Yes Yes revisit nodes                            
boilers are only available for part 
of the year

S27: AC03                                                                                                                                                   
N6: AC07, AC09, AC10, AC15                                            
Lobby Units

AHUs AC_SimulHtgClg Heating and Cooling coil valves both open 
for an extended time.

Yes 11/17/2021 Both Valves >= 10% for 2 hrs Yes Yes S27: AC03                                                                                                                                                   
N6: AC07, AC09, AC10, AC15                                            
Lobby Units

AHUs AC_HighPreheatTemp AHU preheat coil increasing the air 
temperature while the valve has been 
closed for an extended time.

Yes 11/17/2021 SFan On, OA Below 55, Preheat 
Cls, Coil DA Hi Temp

Yes Yes revisit nodes                            Steam 
is only available for part of the 
year

Preheat Valve only:   AC-10                                                                                                                                           
Preheat Vlv & Temp: AC-11, AC-19, Cafe AHU2

Chillers Chlr_HighSupTemp Chilled water supply temperature 
significantly above setpoint for an extended 
time.

Yes 11/2/2021 CHW Supply Temp (average of 
three lines) > 46 for 1hr

Yes Yes T-23 CHWS Sensor

Chillers Chlr_LowSupplyTemp Chilled water supply temperature 
significantly below setpoint for an extended 
time.

Yes 11/2/2021 CHW Supply Temp (average of 
three lines) < 40 for 1hr

Yes Yes T-23 CHWS Sensor



Advanced Technologies – Facilities
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Continuous Cx Tuning to Maintain Performance

• Fault Detection and Diagnostics
• Systems and Equipment
• Dashboards and Key Performance Indicators
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Dashboards
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Live Lucid Dashboard



Methods to Implement

• Building Automation System + Add-On
• Building Automation System + 3rd Party 

Software
• Integration of Metering
• Procurement
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MBCx Set Up & Maintenance

• Initial Checkout
• Continuous Tuning
• Integrated with CMMS
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New Construction Cx: Setting up for MBCx
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Commissioning: Day 1, Day 2, Day 100
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• Baseline Functionality
• First-Year Tuning
• Performance Persistence



Practical Implementation
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Maintain the Environment/Equipment 
on a Continuous Basis
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422 March Total 362 17
K MOB Equipment K MOB Alert Types K CSSB Equip K CSSB Alert Type

12 AC09__PECO_MOB_N6_Web24 97 TU_SpaceTempOor4UnoccHtg 1 ERH_4_10__ERHs_PECO_ChristianSt 10 FCU_SpaceTempOor2OccClg 
12 VAV23002__PECO_MOB_23_24_Web11 65 TU_SpaceTempOor3OccHtg 2 ERH_4_15__ERHs_PECO_ChristianSt 1 FCU_SpaceTempOor3OccHtg 
11 AC03__PECO_MOB_S27 47 TU_SpaceTempOor2OccClg 1 ERH_4_6__ERHs_PECO_ChristianSt 6 RH_SpaceTempOor3OccHtg 

9 AC10__PECO_MOB_N6_Web24 26 TU_DominantZoneDamper 2 ERH_4_7__ERHs_PECO_ChristianSt 
8 FPBN3025__PECO_MOB_N3W_Web18 20 TU_HighSpaceCO2 5 FCU_M_18_4__FCUs_PECO_ChristianSt 
7 VAV18004__PECO_MOB_17_18_Web8 19 AC_DatOutOfRange 1 FCU_M_19_1__FCUs_PECO_ChristianSt 
6 FPBN2001A__PECO_MOB_N2W_Web16 14 PIU_SpaceTempOor2OccClg 1 FCU_M_20_1__FCUs_PECO_ChristianSt 
6 FPBN2004__PECO_MOB_N2W_Web16 13 AC_HtgVlvLeak 2 FCU_M_21_1__FCUs_PECO_ChristianSt 
6 FPBN3008__PECO_MOB_N3W_Web18 9 EDH_SpaceTempOor3OccHtg 1 FCU_M_22_1__FCUs_PECO_ChristianSt 
6 PChwsTemp_T23__PECO_ChillPlant 8 PIU_SpaceTempOor3OccHtg 1 FCU_M_6_1__FCUs_PECO_ChristianSt 
6 VAV26013__PECO_MOB_25_26_Web12 7 AC_HighClgVlvPos 17
5 AC05__PECO_MOB_S27 6 AC_ClgVlvLeak 
5 FPB08001__PECO_MOB_7_8_Web3 6 Chlr_HighSupTemp 
5 FPB09005__PECO_MOB_9_10_Web4 6 TU_DischargeTemp_HighLimit 
5 FPBN2001B__PECO_MOB_N2W_Web16 5 SLobbyHws_LowSupplyTemp 
5 SLobbyBBR__PECO_MOB_4_GS_Web1 3 TU_SpaceTempOor1UnoccClg 
5 VAV25005__PECO_MOB_25_26_Web12 2 AC_FreqCycle 
5 VAVSG005__PECO_MOB_NG_Web25 2 AC_HighHtgVlvPos 
4 AC01__PECO_MOB_S27 2 AC_SimulHtgClg 
4 AC11__PECO_MOB_N6_Web24 2 FCU_SpaceTempOor3OccHtg 
4 FPB08004__PECO_MOB_7_8_Web3 1 AC_SupplyFanHighSpeed 
4 FPB11002__PECO_MOB_11_12_Web5 1 PIU_SpaceTempOor1UnoccClg 
4 FPBN1037__PECO_MOB_N1W_Web14 1 TU_LowSpaceCO2 



Continuous Automated Testing
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• Let’s occupants focus on their work, not the building
• Reduces downtime
• Maintains a safe environment
• Saves $$



Monitoring-Based Commissioning
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• High Performance Buildings
• Leverage Software
• Stakeholders
• Continuous Monitoring
• Flexibility in Program

Identify 
Faults

Develo
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Analytic
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Tenant Fitout Laboratory Commissioning
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• Demand for Lab Space
• Work-from-Home
• Labs as Flexible Workspaces
• Landlord/Tenant Relationship



Lessons Learned: Tenant Fitout
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• Landlord Coordination
• High Volume/Pressure HVAC
• Smart Monitoring for Reliability



Lessons Learned: Energy Recovery
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• Simultaneous Heating/Cooling



Lessons Learned: HVAC Strategies
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• Decouple
• Electrification

Standby Power Mode



Future of Monitoring-Based Commissioning
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Questions? 
Thank You! 
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Michael J. Dooley, PE, CCP, CEM, LEED AP
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