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Context

Email to ASHRAE SSPC 62.2 from Offerman:

“Homes with continuous mechanical outdoor air ventilation
systems, such as heat recovery ventilators worked well to
increase outdoor air exchange rates and lower indoor air
contaminant concentrations, while intermittent mechanical
systems interconnected with the forced air heating/cooling
system did not perform well.”

Pg. 8 of CEC report:
“Ducted outdoor air homes had higher formaldehyde
concentrations than heat recovery ventilator homes”
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Context

¢ California Air Resources Board (CARB) classifies
formaldehyde as a toxic air contaminant based on its
potential to cause cancer and other adverse health
effects.

¢ Some people can begin to smell formaldehyde at
about 50 ppb, but others may not be able to smell it
until 500 ppb.

¢ According to CARB there is no level of exposure to
formaldehyde that is known to be risk free.

Source: CARB Indoor Air Quality Guideline, Formaldehyde in the Home,
August, 2004.

Collection of data scattered throughout the report
(CEC-500-2009-085, November 2009)

ummer or early Fall 0test day inter o early Spring 07test day
Auto or Vent | Vent |Window Vent | Vent |Window
Home Manual | Control/ | Operational | oA Duct [Acetal| HCHO | PFT |on-time|on-time| usage |Exhaust| Acetal [ HoHO | PFT |on-time[on-time| ussge |Exhaust
D | Location Status | fm |ACHS0 leak %] ug/m’| ug/m® | AcH | hours |fraction| ft*h | AcH |ug/m’|ug/m’| AcH | hours [fraction| ft'h | AcH
2100A ad  fdfattic  operational | 4 414 125 5898 4542 016 968 040 1 o
99D0A ad  fefattic  operational | 10 352 5| 6658 8857 017 1788 074 o ool
10200A ad  fofattic  operational | 9 455 s 526 755 01 168 007 0 on
18DOA md  fcfattic  operational | 31 518 4 475 655 013 36 05 0 ool
4DOA md  tstahome operational | 28 378 7.4 1661 304 045 281 012 €205 028 013 12 005 0 o
8D0A md  tstahome operstionsl | 71 ses 42 343 10855 021 15 008 %2 000 6282 7520 023 2%  0I2 2 ooy
9D0A md  tstafhome operational | 48 614 80 2441 .73 03¢ 620 026 135 00f
000A md  tstahome operstionsl | 27 428 540 5067 152 010 58 023 2 00
1200 md  tstajhome operational | 31 437 3.8 03 02 32 00
4300A(1) ad  tstat/home operational | 8 2 22 s 0m 18l 007 28 009
(2)ad  tstat/home operational | 27 38.40) 45 019
SEDOA(l) md  tstafhome operational | 49 323 970 1008 3462 048 000 000 128 000 W|rs }/Wd  0l5 213 009 o ooy
@ 10.49
8300A md tstafhome operational | 35 620 17.00 a8 m& 041 151 006 1 003
103D0A md  t-stat/home operational | 52 357 480 10148 8571 013 038 002 o ol
11000A md _tstatjhome operational | 63 562 s 1542 7073 030 014 001 140 oo
IHRV  na  switch/attic operstional | 159 43 1120 451 1007 143 2400 100 47 05
THRV na  switch/attic operational | 153 458 4g) 230 780 428 2000 100 114 035 629 185 066 2400 100 0 03
BHRV na  switch/attic operational | 120 530 750 503 1Sl5 125 2400 100 0 oo 002 22 08l 2400 100 o ooy
2RV na switch/home notoperated| 203 645 480[ 2316 5845 041 000 000 204 0.3
MRV na  timerfhome operational | 135 463 1020 1600 300 045 1552 085 ;0 o1
25HRV na  switchfatic operational | %0 421 1L10| 843 2241 0S5 2400 100 18 ol 1625 3B 03 200 100 0 o1
MRV na  switchjhome operational | 149 432 1280 1320 3870 033 775 om0 oy
STHRV na  switchfattic operational | 121 S.43  ag) 1.6 4855 084 2000 100 0 oS3
06HRV _na___timerfhome operational | 65 732 560 705 0L 05 575 0% o o3
Source Tables:
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Formaldehyde concentration (ug/m3)

Formaldehyde sample concentration versus
PFT measured outside air exchange rate over the testday
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Outside air exchange rate over 24 h test day (ach)

Note: fc = fan cycler

Pg. 65-66 (relative DOA systems)

“Of the 17 homes with DOA systems only six had fan
cyclers, four of which had automatic damper controls in the
outdoor air duct.

Of the 14 homes with operational DOA systems, only four

had fan cyclers, three of which had automatic damper
controls in the outdoor air duct.

one FAU fan was never turned on

one was on for 10 minutes for each 90-minute cycle (i.e., 0.11
fractional on-time)

one was on for 10 minutes for each 30-minute cycle (i.e., 0.33
fractional on-time)

one FAU fan ran continuously, while the outdoor air damper
opened 55 minutes for each 75-minute cycle (i.e., 0.73
fractional on-time)”

Central-fan-integrated supply ventilation system (CFIS)

. Uses the existing central air handling
system to fully distribute ventilation air

. Uses a fan cycling control to assure a
minimum duty cycle to fill in the ventilation
gaps during low or no heating and cooling
demand

. Optional motorized damper and
damper control limits the introduction of
outside air to a maximum during periods of
high heating and cooling demand, or if the
occupant selects the thermostat constant
fan setting

. Normal outside air fractions are 5% to
10%. For higher fractions, limit the mixed air
return temperature to not less than 55
degrees

. Use available exhaust to increase air
exchange for a time if desired

Copyright sui

Balanced ventilation with heat or energy recovery
(one side integrated with central system ducts)

¢ Remote mounted ventilator pulling
from bathrooms and injecting into the
central system supply plenum

*  Periodic operation of the air handler
fan provides whole-house mixing for
distribution of ventilation air. It also
reduces temperature variations between
rooms.

¢ In humid climates, requires
coincident operation of the central air
handler to avoid condensation in cool
supply ducts during summertime
conditions. This increases fan energy
consumption, and constant operation
will cause indoor humidity problems.

Copyright Buidin Scence Corporation 2006
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Outside air flow rate vs. Ventilation runtime over the test day

Formaldehyde concentration (ug/m3)

140

80

60

40

20

Formaldehyde sample concentration versus
PFT measured outside air exchange rate over the testday

]

O

'y

i}

< E © DOA w/fc
.<> 7 [C1DOA wo/fc
© ® DOA non-oper
[m] II-_II HRV

O

0.0 0.5 1.0 15 2.0 25 3.0 35 4.0 45

Outside air exchange rate over 24 h test day (ach)

400
350 +—5
£ 300
3
i 250
5 200 © DOA w/fc
.2 CJDOA wo/fc
:al 150 HRV
2
2
© 100
a
50 = 103
oeono
0 *] <
0.0 0.2 04 0.6 0.8 1.0 12
Ventilation On-time Fraction
Formaldehyde sample concentration versus
PFT measured outside air exchange rate over the testday
140
O
o
)
o 120
E
e}
< 100
=
L
2
fw % DOAw/fc
¢ C1DOA wo/fc
8 &0
1Y) ® DOA non-oper
:
ﬁ 20 - HRV
g . ® No vent
E
2 20 - B .
.
0

0.0 0.5 1.0 15 2.0 25 3.0 35 4.0 45

Outside air exchange rate over 24 h test day (ach)

Formaldehyde concentration (ug/m3)

120

100

Formaldehyde sample concentration versus
PFT measured outside air exchange rate over the testday

u]
1 *e With a clear view of the data (not provided such that you
could see this in the report), there is no discernable correlation
.Jlj. between mechanical ventilation and formaldehyde concentration.
g
> ©DOA w/fc
[CIDOA wo/fc

® DOA non-oper
HRV

@ Novent

0.5 1.0 15 2.0 25 3.0 35 4.0 45

Outside air exchange rate over 24 h test day (ach)




BSC Fifteenth Westford Symposium

Formaldehyde sample concentration versus
Window usage over the test day

Exhaust air exchange rate over 24 h test day (ach)
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What does window usage in ft>-h units look like?
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Window usage vs. Window open time
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Formaldehyde: A constant concentration contaminant?
(Source control is much more important than ventilation)

Source: Dr. Jeffrey Siegel, 1/23/09 presentation to SSPC 62.2, data from RIOPA study,

300 homes, Houston, Elizabeth, Los Angeles
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It’s probably not practical to ventilate for
formaldehyde

Based on a simple example*:

The continuous ventilation rate of a 2000 ft> house would have
to be more than tripled (50 cfm to 170 cfm) to reduce

formaldehyde concentration from 60 ppb to 27 ppb

(27 ppb is the OEHHA -California Office of Environmental Health Hazard Assessment
maximum recommended limit for 8 hour exposure.)

*Assumptions: Constant source emission rate producing an average concentration
of 60 ppb, perfect mixing, and zero outside concentration. Source: Dr. Ren Anderson,
1/28/2006, presentation at USDOE Building America Ventilation Expert Meeting

Rudd

Conclusions

e Complete and careful reporting of data is
important

* Dilution ventilation will not work as a primary
method for the control of formaldehyde or other
dangerous indoor contaminants

* “The most effective way to reduce formaldehyde
in indoor air is to remove or reduce sources of
formaldehyde in the home...”*

*Source: CARB Indoor Air Quality Guideline, Formaldehyde in the Home,
August, 2004.
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