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Healthy Buildings Toolkit Poll
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#cleanair to access polls and Q&A
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L AT
Healthy Buildings and Energy Support Tool (H-BEST)

1. Benchmarks indoor environmental quality performance SRy Eea'thy B"“di“gTS a'I“d
against acceptable and high-performance targets e (;;rggf)’"ppm =

2. Estimates the potential financial gains from improving Renewasie encroy [ERSRRVINI
productivity as a result of optimizing IEQ conditions

3. Identifies energy efficiency and health upgrades for https://www.energy.gov/femp/healthy-
buildings buildings-toolkit

Table 1. Estimated -performance target levels.

Correlation High-Performance

Totri Productivity Gain | Performance Rating Health Savings
Metric Target

Indoor Air Quality Carbon Dioxide

Tormmeratire AOPC to 24 47 $762,000
Thermal Comfort Temperature 20°C to 24.4°C 02% poteatial

Lighting Horizontal Ilfuminance 2,732,000



https://www.energy.gov/femp/healthy
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Performance targets

Metric Acceptable Target High-Performance Target Sources

Ventilation Rate (Carbon | 8.5 L/s per person (924 | 13.6 L/s per person (727 ASHRAE 62.1

Dioxide) ppm steady state) ppm steady state) WELL

Particulate Matter (PM, ;) | 25 ug/m3 15 ug/m3 WHO

Air Temperature 20-24.4C (68-75F) OSHA

Predicted Mean Vote -1.0to +1.0 -0.5t0 +0.5 ASHRAE 55
WELL

Relative Humidity 30 to 65% 40 to 60% EPA/CDC

Recent Research

Lighting metrics and more information about these HVAC-related targets available in H-BEST, which
can be found through the link on the previous page.



Regression models for productivity
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Ventilation Rate (L/s/person) Air temperature (°C)
Increasing ventilation rate from 5 L/s per Changing temperature from 28 C (82 F) to
person to 13.6 would give an estimated 24 C (75 F) would give an estimated 4%
7% productivity gain productivity gain
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Improvement recommendations

Indoor Air Quality Thermal Comfort Lighting

Demand Controlled Ventilation Upgrade Heating/Cooling Clean/Repair Overhead Lights
Ventilation Schedule Adjust Temperature Setpoint Upgrade to LED

Re-tune HVAC Add Window Film Install Light Diffusers

Test and Balance HVAC Weatherize Light-Toned Interior Colors
Increase Outdoor Air Supply Upgrade Windows/Glazing De-Lamp or Dimming Controls
Replace or Upgrade AHU Energy Recovery Translucent/Lower Cube Partitions
Upgrade to MERV 13 Dehumidification/Humidification | Window Blinds/Shading

Green Cleaning Policy Hoteling Policy Daylight Harvesting

Install Economizer Adjust Air Diffuser Speed Task Lighting
11



Case study - Federal office building in lllinois

JCK (400 ppl)

Environmental Total Expected Improvement
Factor Value (over 10 years) Recommendations
=S / \ Scorecard: Evaluate focus room use and OA rates; disperse CO2 with personal
Indoor Air Quality (6.2/10) |= $12,300 fans

Focus: Consider automation for targeted opportunities

FEMP: Check thermostat locations;
adjust temperature setpoints.
$2,025,150 Scorecard: Comfort-based seat suggestions
k j Focus: Consider automation, and options to address individual comfort

(1ip

Thermal Comfort (3.8/10)

IAQ data revealed an estimated $2M 10-year savings potential for thermal comfort, compared to
$12k for air quality (data collected in March, August, and November).

GSA Scorecard showed similar results (3.8 for thermal comfort and 6.2 for IAQ out of 10).
Survey results aligned as well, with 72.5% of people too cool year round, and only 13% with

IAQ complaints (odors and stuffiness specifically).
Reducing HVAC cooling load in summer by calibrating sensors and adjusting thermostats could

save energy and improve comfort.
12
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Case study - Federal office building in Texas

Percent Worse E:poctodProductmty Expected 10yr
Than Target NPV Gains

Lighting had the greatest room for

improvement (38% of spaces too dim) EnpenE. o o =t
Thermal Comfort (PMV)  0.0% 0.0% $0
However, occupant surveys found e =™ 0.0% S50k
high levels of dissatisfaction e oo e
(complaints of odor, mold, and dust) S T Recommendations
, PMV » PMV is within comfort range - Collect PMV data in summer and winter
Research has shown an occupant’s - High lovels of unsatisfaction
perception of air quality can be - e | e e e
affected other IEQ factors; they often " Mory complaiets of oukx, Qe 2] Sergems
+ PM levels well below threshold - Check retum air filters
do not have a good sense Of + Many complaints of dust and allergens
contaminant levels = e e el B e s
X Highmcgjﬁ!e Qartiuons il ok colons block face colors or reflective interior finishes
Improvements to lighting could benefit , E— —
i i - s e B ol ot M i
perce|Ved IAQ Sat|SfaCt|0n S s aatx bidow R LA and S ?ace colors or reflective interior finishes

much higher

+ Cubicle layout makes some too bright and others

too dim

+ Re-calibrate overhead light levels to achieve 400

to 600 Jux

13



Integrating with the Data to Decisions (D2D) platform

Summary Carbon Dioxide Particulate Matter

Introduction

Particulate Matter

can enter the lungs and bloodstream when inhaled

Particulate matter is a predominant indoor air pollutant. 2.5 microns in diameter (PM

) are less of a hesl use irritation to the eyes, threat,

a
PA nd. (a). La arEiEtila
A, n.d. (a)). Larger particulat

ficant health risk (

ose. Particulate matter is produced by vehicles and industrial proces: T rted indoors if there is not sufficient outdoor air filtration or envelope

sealing. Particulate matter can arise from onsite combustion and leak into occupied spaces

This tool use A va A ¢ r fm*or low v 130 ug/morl r for Building

3
GSA’s Sustainable Facilities Tool (SFTool) is a resource with more detailed information about particulate matter and targets (|

Particulate matter data is not correlated to any occupant outcomes in the tool but is used for developing improvement strategies

There are vari d be elevated outdoor levels due to pollution, s

s potential sources for high particulate matter levels
automobiles. These particulates could enter the bui ding through leaks in the envelope or through the air handler ifthereis

come from internal combustion or equipment that produces particulates

Measure Date of Analysis Building
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