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Agenda

 Trane Engineers Newsletter Live Series

Single-Zone VAV Systems

Abstract:  Recent changes to ASHRAE Standard 90.1 require single-zone VAV in some applications. 
This ENL will review these new requirements, discuss the benefits of single-zone VAV systems (energy savings, 
better part-load dehumidification, and lower part-load sound levels), identify common applications for this system, 
and discuss ways to address application-related challenges (air distribution, ventilation, and building pressure control). 
In addition, we intend to review a case study of a retrofit project where a constant-volume rooftop unit was replaced 
with a single-zone VAV unit.

Presenters:  Trane applications engineers John Murphy and Eric Sturm
Guest: Hakim Yala, Walgreen’s and Nirmal Sekhri, Trane National Accounts

What you will learn:
• Summarize the potential benefits of a single-zone VAV system
• Identify recent changes to ASHRAE Standard 90.1 that require either two-speed or variable-speed 
   fan control in many single-zone systems
• Summarize some common challenges of applying a single-zone VAV system
• Apply design and control strategies to address these challenges

Agenda
1) ASHRAE Standard 90.1 requirements
 a) Summary of requirements
 b) California Title 24
2) System operation
 a) Single zone versus Constant volume system
 b) Review of single-zone control sequences (variable speed, two-speed fans)
 c) Typical application
 d) Implementation in various system types of equipment (pkgd rooftop, AHUs, DX split, WSHP, fan coils)
3) Ventilation control strategies
 a) Demonstarte the need for OA damper control
 b) Two-position OA damper (for two-speed fan control)
 c) OA compensation (OA damper proportional to fan speed)
 d) Traq damper
 e) DOAS direct to zones (fan-coils, WSHPs) 
 f)  CO2-based DCV (control sequence and setpoints)
4) Benefits
 a) Part-load energy savings (fan, cooling?)
 b) Better part-load dehumidification
 c) Lower part-load sound levels
5) Challenges and solutions
6) Interview with Walgreens
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Presenter biographies

 Trane Engineers Newsletter Live Series

Single-Zone VAV Systems

Eric Sturm | applications engineer | Trane
Eric joined Trane in 2006 after graduating from the University of Wisconsin-Platteville with a bachelor’s of science degree in 

mechanical engineering.  Prior to joining the applications engineering team, Eric worked in the Customer Direct Services (C.D.S.) 

department as a marketing engineering where he trained and supported computer applications provided by Trane.  

From 2007 to 2012, Eric managed the TRACE™ 700 application.

Eric is currently involved with ASHRAE at the local and national levels serving as a member of the Standard 140 and 205 committees.

John Murphy | applications engineer | Trane
John has been with Trane since 1993. His primary responsibility as an applications engineer is to aid design engineers 

and Trane sales personnel in the proper design and application of HVAC systems. As a LEED Accredited Professional, he has 

helped our customers and local offices on a wide range of LEED projects. His main areas of expertise include energy efficiency, 

dehumidification, dedicated outdoor-air systems, air-to-air energy recovery, psychrometry, and ventilation.

John is the author of numerous Trane application manuals and Engineers Newsletters, and is a frequent presenter on Trane’s 

Engineers Newsletter Live series. He also is a member of ASHRAE, has authored several articles for the ASHRAE Journal, and 

has been a member of ASHRAE’s “Moisture Management in Buildings” and “Mechanical Dehumidifiers” technical committees. 

He was a contributing author of the Advanced Energy Design Guide for K-12 Schools and the Advanced Energy Design Guide for 

Small Hospitals and Health Care Facilities, a technical reviewer for the ASHRAE Guide for Buildings in Hot and Humid Climates, and a 

presenter on the 2012 ASHRAE “Dedicated Outdoor Air Systems” webcast. 
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Single-Zone VAV Systems
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Ingersoll Rand 

Single-Zone VAV Systems   (Course ID: 0090009469)

1.5Approved for 1.5 GBCI hours for LEED professionals
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“Trane” is a Registered Provider with The American 
Institute of Architects Continuing Education System. 
Credit earned on completion of this program will be 
reported to CES Records for AIA members. Certificates 
of Completion are available on request.

This program is registered with the 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 AIA of any material 
of construction or any method or manner of handling, 
using, distributing, or dealing in any material or 
product.

© 2013 Trane, a business of Ingersoll-Rand4

Visit the Registered Continuing Education 
Programs (RCEP) Website for individual 
state continuing education requirements for 
Professional Engineers.

www.RCEP.net
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Copyrighted  Materials

This presentation is protected by U.S. and international 
copyright laws. Reproduction, distribution, display, and 
use of the presentation without written permission of 
Trane is prohibited.

© 2013 Trane, a business of Ingersoll-Rand. All rights reserved.

© 2013 Trane, a business of Ingersoll-Rand6

learning objectives
After today’s program you will be able to:

 Summarize the potential benefits of a single-zone VAV system

 Identify recent changes to ASHRAE Standard 90.1 that require 
either two-speed or variable-speed fan control in many single-zone 
systems

 Summarize some common challenges of applying a single-zone 
VAV system

 Apply design and control strategies to address these challenges
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Eric Sturm
Applications Engineer

John Murphy
Applications Engineer

Today’s 
Presenters
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Agenda
 ASHRAE Standard 90.1 requirements

 Single-zone VAV systems

• System operation

• Typical benefits

• Application considerations

 Case study: Walgreens
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Agenda
Single-zone VAV systems

 ASHRAE Standard 90.1 requirements

 System operation

 Typical benefits

 Application considerations

 Case study
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ASHRAE Standard 90.1
 Requirements for single-zone VAV 

control added in 2010 edition

 U.S. DOE requires states to 
update their commercial energy 
codes to meet or exceed 
90.1-2010 by October 18, 2013
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heating, ventilating, and air conditioning
Section 6.0
6.1 General

6.2 Compliance Paths

6.3 Simplified Approach Option for HVAC Systems

6.4 Mandatory Provisions

6.5 Prescriptive Path

© 2013 Trane, a business of Ingersoll-Rand12

a.

At cooling demands less than or equal to 50%, the 
supply fan controls shall be able to reduce the airflow to no 
greater than the larger of the following:

1. One half of the full fan speed, or

2. The volume of outdoor air required to meet the ventilation 
requirements of Standard 62.1

HVAC systems shall have variable airflow controls as follows:

a. Air-handling and fan-coil units with chilled-water cooling coils and 
supply fans with motors greater than or equal to 5 hp shall have 
their supply fans controlled by two-speed motors or variable-
speed drives. 

ASHRAE 90.1-2010, Section 6.4.3.10
Single Zone Variable-Air-Volume Controls
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b.

At cooling demands less than or equal to 50%, the supply fan 
controls shall be able to reduce the airflow to no greater than the 
larger of the following:

1. Two-thirds of the full fan speed, or

2. The volume of outdoor air required to meet the ventilation 
requirements of Standard 62.1.

b. Effective January 1, 2012, all air-conditioning equipment and air-
handling units with direct expansion cooling and a cooling 
capacity at AHRI conditions greater than or equal to 110,000 
Btu/h that serve single zones shall have their supply fans 
controlled by two-speed motors or variable-speed drives. 

ASHRAE 90.1-2010, Section 6.4.3.10
Single Zone Variable-Air-Volume Controls

© 2013 Trane, a business of Ingersoll-Rand14

 Chilled-water cooling coils
• Two-speed or variable-speed motor control required 

for fans ≥ 5 hp

• At cooling demands ≤ 50%, reduce airflow to:
 One-half of airflow delivered at full fan speed

 Minimum outdoor air per ASHRAE Standard 62.1 
ventilation requirement

ASHRAE 90.1-2010, Section 6.4.3.10
Single Zone Variable-Air-Volume Controls
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Standard 90.1-2010 User’s Manual
“In this section of the Standard, the term ‘cooling 
demand’ refers to the zone sensible cooling load. That 
is, when the zone sensible cooling load decreases to 
50% of the design sensible cooling load for the zone, 
the supply fan controls shall have reduced airflow to the 
threshold described above.” (page 6-37)

© 2013 Trane, a business of Ingersoll-Rand16

 Direct expansion cooling coils
• Required when capacity ≥ 110,000 Btu/h (9.17 tons)

• Two-speed or variable-speed motor control required  

• At cooling demands ≤ 50%, reduce airflow to:
 Two-thirds of airflow delivered at full fan speed

 Minimum outdoor air per ASHRAE Standard 
62.1 ventilation requirement

ASHRAE 90.1-2010, Section 6.4.3.10
Single Zone Variable-Air-Volume Controls

Trane Engineers Newsletter LIVE Series: Single-Zone VAV Systems

©2013 Trane a business of Ingersoll Rand 11



© 2013 Trane, a business of Ingersoll-Rand17

2008 California Energy Code, Section 144 (L)
VAV Control for Single Zone Systems
 Unitary and air-handling units

• Required when capacity ≥ 110,000 Btu/h (9.17 tons)

• Two-speed or variable-speed motor control required 

• At low cooling demands, reduce speed to:
 Two-thirds fan speed, or lower

© 2013 Trane, a business of Ingersoll-Rand18

(L)  Variable air volume control for single zone systems.  
Effective January 1, 2012 all unitary air conditioning equipment and 
air-handling units with mechanical cooling capacity at ARI conditions 
greater than or equal to 110,000 Btu/h that serve single zones shall 
be designed for variable supply air volume with their supply fans 
controlled by two-speed motors, variable speed drives, or equipment 
that has been demonstrated to the Executive Director to use no more 
energy. The supply fan controls shall modulate down to a minimum of 
⅔ of the full fan speed or lower at low cooling demand.

2010 California Energy Code, Section 144 (L)
VAV Control for Single Zone Systems
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Agenda
Single-zone VAV systems

 ASHRAE Standard 90.1 requirements

 System operation

 Typical benefits

 Application considerations

 Case study
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What is Single-Zone VAV?
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Simple Single-Zone CV System Diagram

TT
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Single-Zone VAV System Diagram

TT

VFD

Controller

VFD

TT
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supply fan airflow
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SZVAV with variable-speed fan
Minimum Airflow Limit
 Might be determined by

• How far VFD or ECM can be turned down

• Other air distribution or ventilation requirement

 To comply with ASHRAE Standard 90.1
• Must be ≤ one half of design airflow for chilled-water cooling

• Must be ≤ two-thirds of design airflow for DX cooling

• Equal to outdoor airflow required by ASHRAE 62.1, if higher

© 2013 Trane, a business of Ingersoll-Rand26

SZVAV with variable-speed fan
Maximum SAT for Heating
 Might be determined by

• Equipment manufacturer, for safety or reliability reasons

• Desire to limit stratification when supplying hot air from 
overhead diffusers with overhead return grilles

 Requires a discharge-air temperature sensor
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variable-speed fan control, constant airflow when heating
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SZVAV with two-speed fan
Minimum Airflow at Low Fan Speed
 Might be determined by

• Equipment manufacturer, for safety or reliability reason

• Other air distribution or ventilation requirement

 To comply with ASHRAE 90.1
• Must be ≤ one half of design airflow for chilled-water cooling

• Must be ≤ two-thirds of design airflow for DX cooling

• Equal to outdoor airflow required by ASHRAE 62.1, if higher

© 2013 Trane, a business of Ingersoll-Rand30

Typical Applications for SZVAV
Traditional

 Gymnasiums

 Cafeterias

 Lecture halls

 Auditoriums

 Meeting rooms

 Churches

 Arenas

More recently

 K-12 classrooms

 Retail stores

 Dormitories or 
barracks

 Offices
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Types of SZVAV Equipment
Traditional

 Air-handling units

 Large packaged rooftops

More recently

 Small packaged rooftops

 DX split systems

 Fan-coil units

 Classroom unit ventilators

 Water-source heat pumps

© 2013 Trane, a business of Ingersoll-Rand32

Agenda
Single-zone VAV systems

 ASHRAE Standard 90.1 requirements

 System operation

• Ventilation control

 Typical benefits

 Application considerations

 Case study
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single-zone VAV
Ventilation Control Strategies
 Two-position OA damper for two-speed fan control
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Two-Position Control of OA Damper

OA damper position
at low fan speed

OA damper position
at high fan speed

high fan speed

low fan speed

both compressors
ON

both compressors
OFF

one compressor
ON

heater ON

high fan speed
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single-zone VAV
Ventilation Control Strategies
 Two-position OA damper for two-speed fan control

 Modulate OA damper position proportional to fan speed
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Proportional Control of OA Damper
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ASHRAE Standard 62.1-2010
“The system shall be designed to maintain no less 
than the minimum outdoor airflow as required by 
Section 6 under any load condition.

Note: Variable Air Volume (VAV) systems with fixed 
outdoor air damper positions must comply with this 
requirement at minimum system primary airflow.”

Section 5.3
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Proportional Control of OA Damper
fixed-position OA damper

over-ventilation
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OA damper position
at minimum fan speed

supply fan speed

OA damper position
at maximum fan speed max speedmin speed

Proportional Control of OA Damper
OA damper position

at minimum fan speed

supply fan speed

OA damper position
at maximum fan speed max speedmin speed

intermediate
speed

OA damper position
at intermediate fan speed
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single-zone VAV
Ventilation Control Strategies
 Two-position OA damper for two-speed fan control

 Modulate OA damper position proportional to fan speed

 Flow-measuring OA damper

© 2013 Trane, a business of Ingersoll-Rand44

Flow-Measuring OA Damper
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TT
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single-zone VAV
Ventilation Control Strategies
 Two-position OA damper for two-speed fan control

 Modulate OA damper position proportional to fan speed

 Flow-measuring OA damper
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conditioned OA delivered
Directly to Each Zone
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Local fans can operate with 
two-speed or variable-speed control,

without impacting outdoor airflow
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single-zone VAV
Ventilation Control Strategies
 Two-position OA damper for two-speed fan control

 Modulate OA damper position proportional to fan speed

 Flow-measuring OA damper

 Deliver conditioned OA directly to each zone, 
if using a dedicated OA system
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CO2-based DCV
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ASHRAE Standard 62.1-2010
“The breathing zone outdoor airflow shall be reset in 
response to current occupancy and shall be no less 
than the building component (Ra × Az) of the zone.”

Section 6.2.7.1

“Systems shall be operated such that spaces are 
ventilated in accordance with Section 6 when they 
are expected to be occupied.”

Section 8.3
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implementing DCV in single-zone systems
ASHRAE 62.1 User’s Manual

Example: University lecture classroom

 Floor area (Az) = 1000 ft2

 Peak population (Pz) = 65 people

 CO2 generation rate (N) = 0.0105 cfm/person
(light office work)
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implementing DCV in single-zone systems
ASHRAE 62.1 User’s Manual
1) Calculate breathing-zone outdoor airflow (Vbz) 

for both design population, and with zero people

Vbz = Rp × Pz + Ra × Az

Vbz-design = 7.5 × 65 + 0.06 × 1000 = 550 cfm

Vbz-zero = 7.5 × 0 + 0.06 × 1000 = 60 cfm

© 2013 Trane, a business of Ingersoll-Rand54

implementing DCV in single-zone systems
ASHRAE 62.1 User’s Manual
2) Calculate steady-state indoor CO2 concentration (Cbz)

for both design population, and with zero people

Cbz = Coa + N × Pz / Vbz

Cbz-design = 350 + 0.0105 × 65 people / 550 cfm = 1600 ppm

Cbz-zero = 350 + 0.0105 × 0 people / 60 cfm = 350 ppm
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implementing DCV in single-zone systems
ASHRAE 62.1 User’s Manual
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Agenda
Single-zone VAV systems

 ASHRAE Standard 90.1 requirements

 System operation

 Typical benefits

 Application considerations

 Case study
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Part-Load Energy Savings
 Supply fans

 Exhaust/relief fans

 Compressors

© 2013 Trane, a business of Ingersoll-Rand58

example TRACE™ 700 analysis
Input Screenshots – Create Systems
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example TRACE™ 700 analysis
Input Screenshots – Create Plants

© 2013 Trane, a business of Ingersoll-Rand60

Example TRACE™ 700 Analysis
 Locations

• Atlanta, Georgia

• Minneapolis, Minnesota

• St. Louis, Missouri

 Standard 90.1-2007 baseline

 SZVAV with two speed fans

 SZVAV with variable speed fans
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example TRACE™ 700 analysis
Elementary School

© 2013 Trane, a business of Ingersoll-Rand62

example TRACE™ 700 analysis
Energy Reduction: Two-Speed Fans
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example TRACE™ 700 analysis
Energy Reduction: Variable-Speed Fans
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 Comparative enthalpy economizers

 Demand-controlled ventilation

 Optimum start controls

 Optimum stop controls

example TRACE™ 700 analysis
System Optimization
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Typical Benefits of SZVAV
 Lower energy consumption by reducing fan speed 

at part load

 Improved dehumidification since the system 
continues to supply cool, dry air at part load

© 2013 Trane, a business of Ingersoll-Rand66
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constant-speed
supply fan
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dehumidification performance
Part Load: Constant-Speed Fan
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Part Load: Variable-Speed Fan
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peak DPT
zone humidity, %RH 67% 57%
cooling load, tons 3.7 4.0
fan airflow, cfm 1500 900

mild/rainy
zone humidity, %RH 73% 60%
cooling load, tons 1.6 1.9
fan airflow, cfm 1500 750

constant-speed
fan

with HGRH
variable-speed 

fan
constant-speed

fan

60%
2.4

1500
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example TRACE™ 700 analysis report
Space Humidity Comparison

Trane Engineers Newsletter LIVE Series: Single-Zone VAV Systems

©2013 Trane a business of Ingersoll Rand 40



©
 2013 Trane, a business of Ingersoll-R

and
75 Space H

um
idity: C

onstant-Volum
e System

Trane Engineers Newsletter LIVE Series: Single-Zone VAV Systems

©2013 Trane a business of Ingersoll Rand 41



©
 2013 Trane, a business of Ingersoll-R

and
76 Space H

um
idity: Single-Zone VA

V

Trane Engineers Newsletter LIVE Series: Single-Zone VAV Systems

©2013 Trane a business of Ingersoll Rand 42



© 2013 Trane, a business of Ingersoll-Rand77

Space Humidity: Constant-Volume System
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Space Humidity: Single-Zone VAV
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Typical Benefits of SZVAV
 Lower energy consumption by reducing fan speed 

at part load

 Improved dehumidification since the system 
continues to supply cool, dry air at part load

 Less fan-generated noise at reduced fan speeds
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Fan Acoustics
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Agenda
Single-zone VAV systems

 ASHRAE Standard 90.1 requirements

 System operation

 Typical benefits

 Application considerations

 Case study
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Application Considerations
 Large zones should have uniform loads

 Design air distribution system for variable airflow
• Use diffusers that provide proper air distribution 

at reduced airflows

• Layout duct runs as symmetric as possible
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Application Considerations
 Large zones should have uniform loads

 Design air distribution system for variable airflow

 Ensure proper ventilation as supply airflow changes
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SASA
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variable-speed
supply fan

space
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Remember Building Pressure Control
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Application Considerations
 Large zones should have uniform loads

 Design air distribution system for variable airflow

 Ensure proper ventilation as supply airflow changes

 Select modulating heat if varying airflow during 
heating is desired
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Application Considerations

 Variable-speed fan control requires a 
zone temperature sensor
• Conventional thermostats are 

suitable for two-speed fan control

• Consider wireless zone sensors
for difficult-to-wire projects
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Agenda
Single-zone VAV systems

 ASHRAE Standard 90.1 requirements

 System operation

 Typical benefits

 Application considerations

 Case study
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examples of
Walgreens Sustainability Initiatives
 Doors added to 

refrigerated coolers

 LED lighting

 Solar energy

 Charging stations for 
electric vehicles

 New rooftop units
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Walgreens
Rooftop Unit Replacement Program
 Began in 2010

 Equipment replaced at 1400 locations so far

 Replacing older rooftop units, before failure
• Energy savings

• Less downtime

• Reduced maintenance expense
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Walgreens
Rooftop Unit Replacement Program
 Initially focused on replacing equipment > 13 years old

 Prioritized stores with highest energy costs

 Considered available utility rebates

 “Right-size” HVAC equipment during replacement

 Site survey to grade current condition of equipment 
and gather accurate information for replacement
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Walgreens
Rooftop Unit Replacement Program
 Currently replacing constant-volume units with 

new units that have two-speed fan control
• Improved comfort, lower indoor humidity levels

• 20% to 30% predicted energy savings

• 35% to 37% actual energy savings

• Reduced maintenance expenses

 Next step: variable-speed fan control
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Replacement Considerations
 Size and weight of replacement 

equipment (new refrigerant?)
• Compatibility with existing roof curb

 Compatibility with existing controls
• Integration with automation system

• Thermostat vs. zone sensor

• Setup of ventilation control
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Total Cost of Ownership
 Initial cost of replacement unit

 Energy savings

 Reduced maintenance expense
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references for this broadcast
Where to Learn More

www.trane.com/bookstore
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• Air-to-Air Energy Recovery
• ASHRAE Standards 189.1, 90.1, 62.1
• High-performance VAV Systems
• Chilled-water plants
• WSHP/GSHP systems
• Control strategies
• USGBC LEED®

• Energy and the environment
• Acoustics
• Ventilation
• Dehumidification
• Ice storage
• Central geothermal systems

www.trane.com/ENL Past programs include:
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LEED Continuing Education Courses
on-demand, no charge, 1.5 CE credits

 ASHRAE Standards 62.1 and 90.1 and VAV Systems

 ASHRAE Standard 62.1: Ventilation Rate Procedure

 ASHRAE Standard 90.1-2010

 ASHRAE Standard 189.1-2011

 High-Performance VAV Systems

 Dedicated Outdoor Air Systems

 Ice Storage Design and Control

 Energy Saving Strategies for WSHP/GSHP Systems

www.trane.com/ContinuingEducation
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Join us in Fall!
 Variable-speed Chiller Plant Operation
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Industry Resources 
American Society of Heating, Refrigerating, and Air‐Conditioning Engineers (ASHRAE). ANSI/ASHRAE 
Standard 62.1‐2010: Ventilation for Acceptable Indoor Air Quality.  
Available from www.ashrae.org/bookstore 
 
American Society of Heating, Refrigerating and Air Conditioning Engineers, Inc. (ASHRAE). Standard 
62.1‐2010 User’s Manual. Available from www.ashrae.org/bookstore 
 
American Society of Heating, Refrigerating, and Air‐Conditioning Engineers (ASHRAE). 
ANSI/ASHRAE/IESNA Standard 90.1‐2010: Energy Standard for Buildings  
Except Low‐Rise Residential Buildings. Available from www.ashrae.org/bookstore 
 
American Society of Heating, Refrigerating and Air Conditioning Engineers, Inc. (ASHRAE). Standard 
90.1‐2010 User’s Manual. Available from www.ashrae.org/bookstore 
 
United States Energy Policy Act (EPAct) 
Available for review from http://www1.eere.energy.gov/femp/regulations/epact2005.html 
Additional information on section 179D of the EPAct: 
IRS Notice 2010‐40: http://www.irs.gov/irb/2008‐14_IRB/ar12.html 
IRS Notice 2012‐26: http://www.irs.gov/irb/2012‐17_IRB/ar08.html 

 
Database of State Incentives for Renewables and Efficiency 
Available from http://www.dsireusa.org 

Trane Application Manuals 
Order from <www.trane.com/bookstore> 

Murphy, J. and J. Harshaw. Rooftop VAV Systems, application manual 
SYS‐APM007‐EN, 2012. 

Murphy, J. and J. Harshaw. Chilled‐Water VAV Systems, application manual 
SYS‐APM008‐EN, 2012. 

Murphy, J. and B. Bakkum. Water‐Source and Ground‐Source Heat Pump Systems, application manual 
SYS‐APM010‐EN, 2011. 

Murphy, J. and B. Bradley. Dehumidification in HVAC Systems, application manual  
SYS‐APM004‐EN, 2002. 

Trane Engineers Newsletters 
Available to download from <www.trane.com/engineersnewsletter> 

Murphy, J. “Single‐Zone VAV Systems.” Engineers Newsletter 34‐5 (2013). 

Murphy, J. “CO2‐Based Demand‐Controlled Ventilation with ASHRAE Standard 62.1.” Engineers 
Newsletter 34‐5 (2005). 

Trane Engineers Newsletters Live Programs 
Available to download from www.trane.com/ContinuingEducation  

Murphy, J., Schwedler, M., Solberg, P., and J. Harshaw, “Energy‐Saving Strategies for Water‐Source 
and Ground‐Source Heat Pump Systems,” Engineers Newsletter Live program (2012). 

Analysis Software 
Trane Air‐Conditioning and Economics (TRACE™ 700). Available at www.trane.com/TRACE 
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Single‐Zone VAV Systems 
 

1. True or False: ASHRAE Standard 90.1‐2010 allows either two‐speed or variable‐speed fan control in order to 
meet the new single‐zone VAV requirements. 
 

2. True or False: The new single‐zone VAV requirements are included in the “Mandatory Provisions” section of 
ASHRAE Standard 90.1‐2010. 
 

3. Which of the following might impact the minimum airflow limit (minimum fan speed) in a single‐zone VAV 
system? Select all that apply. 

a) ASHRAE Standard 90.1‐2010 requirement for turndown (minimum airflow) 
b) Limitation set by the manufacturer for safety or reliability reasons 
c) Minimum outdoor airflow required by ASHRAE Standard 62.1 

 
4. As supply airflow (fan speed) is reduced in a single‐zone VAV system, the static pressure inside mixing box 

(or at the inlet of the unit) __________.  
a) increases (becomes less negative than outside the building) 
b) decreases (becomes more negative than outside the building) 

 
5. As supply airflow (fan speed) is reduced in a single‐zone VAV system, the outdoor‐air damper must ______ 

further to ensure that the same quantity (cfm) of outdoor air enters the system.  
a) open 
b) close 

 
6. True or False. With a dedicated outdoor‐air system, delivering the conditioned outdoor air directly to each 

zone allows the fan inside the local fan‐coil or heat pump to operate with a two‐speed or variable‐speed 
motor, without impacting how much outdoor air is delivered to the zone. 
 

7. Which of the following are potential benefits of using a single‐zone VAV system? Select all that apply. 
a) Less fan‐generated noise at reduced fan speeds 
b) Simpler control of ventilation 
c) Lower energy use due to reducing fan speed at part load 
d) Better dehumidification at part‐load conditions 

 
8. True or False. Variable‐speed fan control typically requires a zone temperature sensor, while two‐speed fan 

control may be able to re‐use a conventional thermostat with COOL1/COOL2 control. 
 

9. True or False. A single‐zone VAV system typically result in lower indoor humidity levels at part‐load 
conditions than a conventional constant‐volume system, because the SZVAV system continue to deliver 
cooler, and therefore drier, air at part‐load conditions. 
 

10. Which of the following are issues to be aware of when replacing older, constant‐volume rooftop units with 
new, single‐zone VAV units? Select all that apply. 

a) Differences in unit dimensions and/or weight (especially if a different refrigerant is to be used) 
b) Compatibility with the existing roof curb, or need for an adaptor curb 
c) Compatibility with the existing zone thermostat or temperature sensor 
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ENL audience survey 
Your feedback is valuable to us! Please return to your ENL host before leaving today’s session. 
 
 
Your Name_______________________________________________________________ 
 
 
Your Title/Company________________________________________________________ 
 
 
Your Email Address ________________________________________________________ 
 
 
Trane Sales Office Viewing Location____________________________________________ 
 
 
Are you a member of AIA?          Yes ________     No________ 
 
Are you a LEED AP?            Yes ________     No________  
 
Are you a PE?           Yes ________     No________ 
 
Member Number(s) of any of the above: _______________________________________ 
                                                                                                                      

How did you hear about this Engineer’s Newsletter? 
 Marketing Manager 
 Account Manager    
 Flyers or invitations 
 Website 
 Other: ________________________________________________________________ 

 
 
Was the topic appropriate for an ENL program? Yes   No 
 
Rate the content of the broadcast:  Excellent    Good  Needs Improvement 
 
Rate the length of the broadcast:  Appropriate    Too long Too short 
 
Rate the pace of the broadcast:  Appropriate    Too fast Too slow 
 
 
What was most interesting to you? ___________________________________________________ 
 
 
What was least interesting to you? ___________________________________________________ 
 
 
Are there any other events/topics that you would like to see Trane offer to provide additional 
knowledge of their products or services?  
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