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Johnson Controls Institute Overview

▪ Operation & Maintenance (O&M) Learning since 1947

▪ Facility O&M Strategies and KPI Best Practices

▪ Facility, Workforce, and Equipment Assessments

▪ Custom Onsite Career Development Programs

▪ Virtual Field Trips, Webinars, and Self-Study Learning

▪ Discover New O&M Tips, Tools, and Cheat Sheets

▪ Practice on Simulators and Onsite Field Equipment

▪ Experienced and Certified Instructors & Consultants

▪ Thousands of Customers & Partners each Year

▪ www.johnsoncontrols.com/institute
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Buildings are complex to maintain

Lifespan of 40+ years outlives most 

systemsP
Lifespan of 40+ years outlives 

most systems

P
Mix of systems, suppliers and 

protocols

P Dynamic ecosystems

P
Changing regulations and 
building codes over time



Building managers have to balance many demands

Building 

Manager



▪ Workforce Skill Gaps & Productivity

▪ Workforce Engagement & Turnover

▪ Equipment Life and Reliability Issues

▪ Facility Operation & Management Risks

▪ Facility Energy Reduction Targets

▪ Joint Commission Compliance Issues

▪ Patient, Family, and Staff HVAC Satisfaction

▪ Staff can’t keep up with O&M work orders

▪ Maintenance Team(s) Communication Gaps

Common Healthcare Challenges



Facility O&M Workforce Assessment & Development Tools



▪ Patient Room Hot/Cold calls – VAV Boxes?

▪ Too much equipment in ceilings to reach HVAC

▪ Critical Rooms - pressurization issues

▪ HVAC Pump, Motor, and Blower problems

▪ Valves not able to fully open and close

▪ Dampers not able to fully open and close

▪ Air handlers tripping off for multiple reasons

▪ Water leaks from various HVAC equipment

▪ Boilers tripping off for multiple reasons

▪ Pneumatic control leaks - some inside walls

▪ Multiple HVAC overrides in BAS controls

▪ HVAC contractors not commissioning their jobs

Common Healthcare HVAC Problems
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Control Strategies (Optional)

Typical HVAC Control Strategies



Mixed Air, Single Path



100% Outside Air Single Path



Dual Path Dual Duct (100% OA or MA)



Dual Path Multi-Zone (100% OA  or MA)



Room Control



Room / Zone Control Loop



Return Air Control
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Return Air Control Loop



Discharge Air Control



Discharge Air Control Loop



Reset of Discharge Air



Discharge Air Reset From Zone Description



Discharge Air Reset From Return Air Description

The supply air reset from return temperature strategy resets the discharge air setpoint for heating 

and cooling.

As the return temperature varies below the return high limit and within the return reset band, it 

calculates a discharge setpoint based on a discharge low limit and discharge reset band. The 

return proportional band is divided and active above and below the return setpoint.

The discharge low limit establishes the discharge setpoint when the return temperature is at the 

warmest end of the return proportional band. The value of the discharge reset band is the number 

of degrees added to the discharge low limit as the return temperature decreases through the return 

proportional band.

This strategy uses a discharge sensor to control heating and cooling around the calculated 

discharge setpoint. It controls and sequences the preheat (if selected and sequenced) and heating 

devices as the discharge temperature decreases below the calculated discharge setpoint minus the 

heating deadband.

The discharge sensor also controls the outside air damper (if selected and sequenced) and 

mechanical cooling device as the discharge air temperature increases above the calculated 

discharge setpoint. As discharge temperature varies through the heating and cooling proportional 

bands, the outputs to the controlled devices modulate between 0 to 100%. Integration may be 

added to these control loops to eliminate the inherent offset associated with proportional only 

control.



Variable Air Volume



VAV System Description

A VAV system maintains the air supply at a constant temperature while 

individual zone thermostats vary the flow of air to each space maintaining the 

desired zone temperature. This is unlike a constant volume system that 

maintains a constant volume of airflow to the space, but varies the temperature 

of the air stream in response to space temperature changes. VAV systems are 

predominantly single duct, but about 15% are dual duct designs. 

The air handling system typically maintains about 1 inch W.C. static pressure 

inside the longest run of duct work away from the supply fan. This ensures that 

each VAV terminal unit has enough pressure at its inlet to deliver the maximum 

required flow of air into the space. As each VAV box opens and closes in 

response to the temperature changes in the space, the static pressure in the air 

handling system changes. It is the job of the controller at the air handler to 

modulate the supply fan providing the needed amount of airflow to each VAV 

box by maintaining the static pressure setpoint.



Typical VAV Terminal Box CFM Control Loop



VAV Terminal Box Description

The temperature control loop sequencer compares the zone 

temperature to the zone setpoint and produces a 0 to 100% output 

command. The output command feeds into the flow setpoint reset 

schedules to provide a supply flow setpoint. The flow control loop 

compares the supply flow setpoint from the reset schedule to the 

actual flow calculated from the differential pressure input, and 

produces a 0 to 100% command to the damper.



Unit Vent ASHRAE Cycle I

ASHRAE Cycle I supplies 100% 

outdoor air at all times. As the room 

temperature rises into the normal 

operating range of the zone 

thermostat, the outdoor air damper is 

fully opened and the return air 

damper is closed. The heating valve 

is controlled by the zone thermostat 

to maintain setpoint. The discharge 

air thermostat can override the zone 

thermostat action on the heating 

valve to open the valve to maintain a 

minimum discharge air temperature 

into the space.



Unit Vent ASHRAE Cycle I Sequence



Proactively diagnosing and correcting equipment issues

with Equipment Management

Equipment Fault Detection & Diagnostics 

uncover critical faults and root cause. 
Visual display zeros in on preventative solutions 

and allows user to create appropriate work order.

“Provide me the 

diagnosis to 

take corrective 

action. And issue 

a work order… 

from the same 

platform.”

Customer Benefits:

• Reduces time on task

• Extends equipment life

• Closes the loop – single platform 

solution



Customer & Partner Solution Examples

▪ New Facility Maintenance Processes and KPIs

▪ Reduced Operation & Maintenance (O&M) Risks

▪ Improved O&M Staff Productivity & Effectiveness

▪ Reduced Facility Work Order Backlogs

▪ Facility O&M Root Cause Troubleshooting Tools

▪ Work Order System Updates with onsite Coaching

▪ Career & Personal Development Maps

▪ Onsite Training, Mentoring, and Cheat Sheets

▪ Facility O&M Center of Excellence Updates & Tools

▪ Improved Compliance with Codes & Regulations



Questions?




