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OPTIONS FOR IMPROVING
THE HEALTH OF INDOOR

1)

ENVIRONMENTS

THE GEOMETRY OF AIR FLOW

THROUGH OCCUPIED SPACES

2). USE OF ENERGY RECOVERY

VENTITLATION

3), ASSESSING VENIILEATION

PEREFORMANECE



YOU CAN'T MANAGE
WHAT YOU DON'T
MEASURE ! I'|

WHAT DO YOU WANT TO
MANAGE? and
WHAT DO YOU MEASURE?



MANAGEMENT NEED
FOR MEASUREMENT

¢ VENTILATION EFFECTIVENESS

¢ MOISTURE CONTROL EFFECTIVENESS

Measure: Carbon Dioxide Concentrations

Vieasures:  Dew Pointiemperatlres



Why Monitor Carbon Dioxide

Its concentrations over

time reflect the dynamic
interaction among the
amount of VENTILATION
provided and the people:
their numbers, their
duration of occupancy,
and their activity level.



BIOEFFLUENTS:
CO2 (40,000
ppm in exhaled
breath vs. 400
ppm outdoors)
Viruses
Body odors
Chemicals
Fragrances
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PITFALL TO AVOID: Return Air Monitoring

MONITORED OFFICE BUILDING "CS"
Locations served by AHU #2, July 2, 1997 IAQ DATAGRAPH
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OF D ~RADED IAQ

CO2 ppm

Health Care Building on Wednesday,

November 18, 2009

A

\/ \

/
/ &
/ A

== OA —— SAAHU-1 —/— RAAHU-1 —0O— SAAHU-2 —O0— RAAHU-2 =625 WTG —&— 127G OFFICE
—0—128E OFFICE —%¢—705F CONFF —— 237D OFFICE —¢—219CIPROC —(—230-1 EXAM =—0—307NLNGE =——331D PROC
—o— 330B OFFICE ——356 OFFICE —&—001BWTG —0—021 WTG =0®=037J CONF = —O—023ABWTG —0—027AWTG
—0— 335 CONF —0—128 WTG —— 108 WTG —+— 140AWTG —=—230-2WTG ——290WTG —o— 219K CONF
—8— 221 WTG —A— 281 WTG —»— 260E WTG —*—309-1 CONF —0—309-2WTG —/—311WTG —=— 340 WTG
—— 455 WTG —0— 440 WTG —=—480/85 WTG —a— 545AWTG —>— 517 WTG =—O=528W WTG —e—635WTG
—— 632 WTG == 645ECONF —=—615WTG 645 WTG =@ 715ACONF —4— 730 WTG




DIAGNOSTIC FEEDBACK ON BUILDING
OPERATION FROM CO, MONITORING

ASSESSMENT OF VENTIATION DELIVERED TO THE
OCCUPANTS: IDENTIFICATION OF DEFICIENCIES

ASSESMENT OF DCV PERFORMANCE
IDENTIFICATION OF POTENTIAL ENERGY SAVINGS
ASSESSNMENIT OF OVERNIGHT PURGE
ASSESSNVIENT OF %0A INTTHE SA



Logging and Review of Data Needed to Assess Performance

Theater AHU-1
Space CO, Sensors

# rorth CO2 ¢ south CO2

2000 -

1500 -

1000 +

500

0

7130 18:00
7/31 0:00
7/31 6:00

731 12:00

8/1 0:00
a8/1 6:00
&1 12:00

730 12:00
731 18:00

Figure 1.1-A Figure 1.1-B



Incomplete Overnight Purge of Air Contaminants

Carbon
dioxide, ppm
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Calculation of % of OA for each AHU from the SA, RA, and OA data

Percentage of Qutdoor Air BIDMC Sharpiro Center

September 23, 2005

Time, Hours

0:00




VENTILATION RATES IN EXCESS OF THE
MINIMUMS LISTED IN ASHRAE Std 62 ARE
NEEDED FOR A HEALTHY INDOORS

Underventilation cuts into the profit of employers!

In one study: Reduced absenteeism achieved with
higher ventilation = $480 per employee, BENEFIT

Cost of increased ventilation = $80 per employee

NET BENEEIT = $400 PER ENMPLOYEE

Risk of: Sick LLeave Associated with Outdoor’Air Supply Rate;

Humidification, and Occupant Complaints

$6 returned for every $1 Vlilton, Glencross and Walters
invested in increased IndoorAiri2000; 10; 212221

ventilation rates



Building Energy Use Trends:

1.

Thermal envelopes are becoming more efficient
(more insulation & less air leakage).

Lighting strategies are becoming more efficient
(Daylighting).

Lower pressure drop HVAC designhs are more
efficient (increased cross-section of filter banks).

Plug loads are decreasing.
Conditioning outdoor: air. for ventilation is

pbecoming a larger. percentage of total

puilding energy use.




Why Monitor Dew Point

Reducing Risk & Uncertainty In
HVAC Operation by assessing
MOISTURE MANAGEMENT
PERFORMANCE

Poor Moisture Management can
\Inll\aléte energy and degrade



Monitoring of. dew point:

Diagnostic feedback on —

Dehumidification performance,
Humidification perfermance,
Presence of Interior moisture leaks or
moeIsture Intrusions through the
pUIlding eEnVeElePE,

== Balancing IA@withr Erergy:Use



HVAC Monitoring, Accuracy & Confidence: Shared-Sensor Approach
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Moisture Management & |IAQ: Water Intrusion Evaluation

Dew Point

Temperature Degrees
F
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IMPROVED MANAGEMENT OF
THE INDOOR ENVIRONMENT

¢ VENTILATION EFFECTIVENESS

¢ MOISTURE CONTROL EFFECTIVENESS

Measure: Carbon Dioxide Concentrations

Vieasures:  Dew Pointiemperatlres



