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Fundamental elements 

Indoor Air Quality
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Distribution Prereq. Pts.

Sustainable Site 1 26

Water Efficiency 1 10

Energy & Atmosphere 3 35

Material & Resources 1 14

Indoor Environmental Quality 2 15

Innovation & Design Process 6

Regional Bonus 4

Total 8 100

LEED 2009, New Construction

LEED IEQ Focus

ÅImprove ventilation

ÅManage air contaminants

ÅSpecify less harmful materials

ÅGive occupants more control of their environment

ÅProvide daylighting and views

ÅReduce acoustic levels (Schools)



John Murphy, LEED AP
Applications Engineer

Trane Commercial Systems

ñHigh Performanceò Ventilation Systems
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Types of Ventilation Systems

Classifications per ASHRAE 62.1

ÅSingle zone systems

ÅMultiple-zone 

recirculating systems

Å100% outdoor air systems
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single-zone system

Demand-Controlled Ventilation

ÅDCV saves energy at partial occupancy

ïRequired by ASHRAE 90.1 (6.4.3.9) for 

zones with more than 40 people/1000 ft2

ÅASHRAE 62.1 requires ñbaseò ventilation rate 
(Ra, cfm/ft2) during normally-occupied periods

ÅDonôt forget about building pressure control!

ÅAirside economizer should override DCV 

when OA is sufficient for free cooling
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Types of Ventilation Systems

Classifications per ASHRAE 62.1

ÅSingle zone systems

ÅMultiple-zone 

recirculating systems

Å100% outdoor air systems
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Multiple-Zone VAV System
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CO2 Sensor in Every Zone?
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ventilation optimization

System Level: Ventilation Reset

CO2 TOD OCC

SA RA

TODOCC CO2

ÅRequired outdoor airflow (TOD, OCC, CO 2)
ÅActual primary airflow (flow ring)
ÅOA fraction

DDC VAV controllers
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ventilation optimization

System Level: Ventilation Reset

SA RA

VAV air - handling unit with
flow - measuring OA damper

ÅReset outdoor airflow

communicating BAS
ÅNew OA setpoint
éper ASHRAE 62
ÅMax OA fraction

ÅRequired outdoor airflow (TOD, OCC, CO 2)
ÅActual primary airflow (flow ring)
ÅOA fraction

DDC VAV controllers

CO2 TOD OCCTODOCC CO2
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multiple-zone VAV system

Ventilation Optimization

ÅSaves energy during partial occupancy

ÅLower installed cost, less maintenance, and more 

reliable than installing a CO2 sensor in every zone

ïUse zone-level DCV approaches where they best fit 

(CO2 sensor, occupancy sensor, time-of-day schedule)

ïCombine with ventilation reset at the system level

ÅEarn LEED EQc1: Outdoor Air Delivery Monitoring
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Types of Ventilation Systems

Classifications per ASHRAE 62.1

ÅSingle zone systems

ÅMultiple-zone 

recirculating systems

Å100% outdoor air systems
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Dedicated OA System (DOAS)

dedicated OA unit
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CA

Åfan-coil
ÅPTAC
ÅWSHP
ÅDX split system / VRF
Åchilled beams
Åpackaged rooftop
ÅVAV air handler

EA

OA
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Dedicated OA System

ÅDehumidify outdoor air so it is drier than space 

(offsets space latent load)

ÅDeliver this dry air cold (rather than ñneutralò) 
whenever possible



© Trane. A business of Ingersoll -Rand22

180

160

140

120

100

80

60

40

20

h
u

m
id

ity
 ra

tio
, g

ra
in

s
/lb

 o
f d

ry
 a

ir

11030 40 50 60 70 80 10090

dry-bulb temperature, °F

80

70

50

40

30

60

OA

CA

Cold vs. Neutral-Temperature Air

d
e

h
u

m
id

if
ic

a
ti
o

n

wasted cooling energy

sensible cooling



© Trane. A business of Ingersoll -Rand23

Reset CA Dry-Bulb Temperature
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Dedicated OA System

ÅDehumidify outdoor air so it is drier than space 

(offsets space latent load)

ÅDeliver this dry air cold (rather than ñneutralò) 
whenever possible

ÅUse communicating controls and exhaust-air energy 

recovery to optimize system performance
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Dedicated OA System (DOAS)

dedicated OA unit

CA CA

RA

SA
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local HVAC unit

CA

Åpackaged DX unit

Åmechanical dehumidifier

Ådesiccant dehumidifier

Åchilled-water air handler
EA

OA
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Benefits of Chilled-Water DOAS

Å Can achieve lower dew points

ÅWider operating envelope

ïEspecially when using variable airflow

ïDX equipment often requires 

hot-gas bypass (energy waste)

Å Greater flexibility and options for efficiency

ïFans, energy recovery, desiccant 

wheel, air cleaning, airflow 

measurement, ice storage

Å Certified performance (AHRI)

ïNo certification for DX dedicated OA 

units (EERs typically not published)

Å Reduced refrigerant charge


