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LEED:

Leadership in Energy Efficient
Design

EILEED

Rating System
Product Portfolio

EBILEEDREILEED EILEEDFEILEED BEILEED BIEILEED

fiar for
Core and Homes®
Shell#

for for fior fore
Mew Existing Commercial Meighborhood
Construction Buildings Interiors Developments®

*Under development as of November 20014
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LEED:

In V2.2, In order to get ANY
LEED points, one must fully
meet the VRP requirements of
ASHRAE Standards 62.1
(Ventilation)

eStandard 55 (Comfort), is worth
up to two points.

*Ventilation points are gained by
Increased ventilation
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Alr Distribution Device
Selection Guidelines

Design Issues:
*Diffuser Selection
*Perimeter
*Thermal Comfort
*Acoustics
*Ventilation & IAQ
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The ASHRAE fundamentals handbook,
chapter 33, provides guidance on diffuser
selection.

Select a unit with throw at max, and
minimum, flow that meets ADPI guidelines
based on diffuser spacing and T, (throw to
50 fpm).
Additionally, select for maximum mixing:
 Noise can be good.
* Dirt on the ceiling is not bad.

Air Distribution Effectiveness (ADE) is a
new term describing room air mixing.



Design Issues:
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ADE (E2)

o Air Distribution Effectiveness replaces
“ventilation efficiency” and other terms.

 Older ASHRAE 62-99 minimum outside air
quantities were based on an E, = 1.

 Tests using ASHRAE 129 show that with
ceiling cooling systems, E, always = 1.

 Heating system performance, however, can
reduce E, to less than 70% (as low as 20%).

 Current Std 62.1 (2007) wording sets E, =
0.8 when heating when ‘rules’ not followed.



Ailr Distribution, Poor Pattern
Example
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Air Distribution, Poor Pattern
Example

I POORLY ADJUSTED / SELECTED DIFFUSER




Good Pattern Example
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ASHRAE Fundamentals,
Chapter 33, Table 4

Table 4 Awr Diffusion Performance Index { ADPI1)

. . Selection Guide
o ADPI SeleCt|On US|ng T50 / L Hoom Ty L for For ADPI  Range
. Terminal Load, Maximum Maximuom] Greater of
was developed at KSU in the Doice___mub e ADPL_ AP | Tyt
60s. e w1 ow | om i
i i 20 1.5 &5 20 1.0-1.9
e A relationship was found T T
. l.'l..'"l .||'||I_l i " 53 =i 07-12
between isothermal throw and e - T
cooling throw, and built into the e A I
selection charts included in v oo o | wm oeia
ASHRAE Fundamentals, peadvaes @ 01 o | s neas
40 0.7 04
Chapter 33, table 4. 0 o7
Ciiling slot A0 03 B a0 0307
LS on u | noun
20 03 02 80 0315
| i1ﬂ11_| &0 13 %6 =0 =T
irofTer 40 L0 02 90 =310
diffusers 20 1.0 05 a0 =45
Perforated, 1130 0 o a0 1427

E RA D louvered ceil- 1] 1.0-34

ing diffusers




ASHRAE Journal

Design Issues:

Perimeter
eThermal Comfort
sAcoustics

*Ventilation & IAQ
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Legal Issues

Protection Against Liahility
For Poor Diffuser Selection

By Danlel Int=Hout I, Member ASHRAZ

he manner of achieving an acceptable Air Diffusion Performance Index {ADPI)

has been well understood far more than 20 years. Unfortunately, complaints of

discomfort abound. It is not uncommon for building occupants wha work in
the same space Lo complain that they are “too hot” and “too cold.”

Many unconventicnal designs and new technologies have
been used to coerect this apparent problem, including displace-
ment ventilation, underfloor pressurized plenum air distribu-
tien, oceupant task conditioning systems, et While all of
these strategies assume that conventional overhead ar distri-
bution is unable 10 provide acceptable environments, this ap-
pears to be a false premise,

Aecording 1o data and fo technical papers s carly as 1976,
given a properly selected set of overhend ceiling diffus-
ers, and an HVAC supply system capible of meeting the
4 system of
either VAV e constant volume air disinbution than can
respond to variations in localized loads from 2076 to
100%% of designed maximum loads at a variation in space
temperare that most oceupants will not notice! This
same system also will provide a ventilation effective-
ness of 100% (all the ventilaticn air supplied at the ceil-
ing will be delivered to the occupants), Heating perfosmance
with ceiling located diffusers also s wedl documented.

So why are building eccupants complaining they’re uncom-
fartabla? The likely culprit is improper diffuser selection,” which
can lead 10 a number of problems. The first is “dumping.” At low
airflows, diffuser velocities may not be high enough w create the
“Connda effect” necessary to overcome the negative beoyancy
af the cold air being discharged. This causes cold air 1o drop ino
the space. As @ result, its cold under the diffuser, warm at the
midpoint between diffusers. znd cold air puddles at the floor
creating a vertical stratification in the space. Another problem
occurs 5t very high airflows. Jess collide a1 the midpaint betveen
diffusers, causing celd airstreams to drop into the space (where it
wae hot earlior), The increased induction at the recently cold spot
under the diffuser now creates an uptlow, warming that location.!

At the perimeter (where closed executive offices ofien are
located ) even worse things can happen. In winter, air is being

Int-Hout

diseharged ar 15% of cooling velocitics at discharge tmpera-
tures of 105°F (41°C)." Since the warm jet has 100 much buoy-
aney and 10 little peojection w mix with cold air that will spill
down the windew, there will be an 8°F 1o [0PF (4.4°C to 5.6°C)
temperature i fference between 6 in.and 6 it (0.1 m and LE m)
from the floor in the middle of the rosm (contrary to the mini-
mum reguirements of ASHRAE Sumdard 53, Thermal Environ-
mieretad Condifions jor Himar Decupeaney). In summer, heat rising
from the window stratifics at e ceiling. Cold air from
the diffuser, which is often set 1o blow down,® smatifies al
the floor, In both cases, at43 in. { 1.1 m} obove the flocr,
whre the thermostat is located, it is 75°F (24°C).

Problems like these can lead 1o libility and exposure.
Here are just a fow examples, Ina Baltimoce condominium
complex with two-story living rooms, the designer sup-
plied air from the cailing, Since the air was oo hot in wnld
weather. it stratificd at the ceiling, resulting in a tempera-
sure of SU°F [ 10°C) at the ankles and $0°F (27°C) an the head. The
condominium vwners sucd the engincer. The casz was eventually
settled, but not urail after the engineer ineurred fies and costs for
attomeys and experis. A similar problemn oceurred in a one-story
bank i Pennsylvenia. This time, the case went to trial and the
jury returned a sizeable verdict agninst the mgmeer The expert
witness fees alone exceetled the amount in issue in the lawsuit.

Imgroper diffuser select alse lead 1o probl for own-
ers, For ecample, in an office building in Now Jersey, a tenant
suceessfully broke its lease after complaining sboul comfon
prablems relating to eeiling diffusers. Indeed, according 1o the
Building Owners and Managers Asgsociation, thermal comfort
related issues (often fagnosed as 1AQ problems) were the
No. | reason for nen-renewal of leases in 2002,

The infermation cantained in this artice represents the opinion of the
auther. It iz ret intended to, and does not, corstioute legal advice, nor
does it represant the opinion of ASHRAE or any of its bodies.

az ASHRAE Journal aghrae.org Seplember 2004
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1/2 Unit Separation Distance, L

Retrofit Diffuser, 24x24, 10” inlet, 4-way, 20° Delta-T
Spacing for 80% ADPI
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ADPI and LEED

24x24 1400 10" inlet
Characteristic Room Length 15 Delta-T 20
100
c0 | / \
70 ‘ ‘
0.0 0.2 0.4 0.6 0.8 1.0
CFM/Sq.Ft.

V 2.2 LEED-NC Credit 7.1 may be awarded for complying with ASHRAE
Standard 55-2004. This Standard limits vertical temperature stratification,
within the occupied zone, to be no greater than 5° F. Assuring an ADPI
no less than 80% will comply with this requirement.
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Ailr Distribution,
Partition Effects
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Poor Perimeter Example

Cold
Outside

Window




Perimeter Considerations:

Design Issues:
Diffuser Selection
*Perimeter
*Thermal Comfort
*Acoustics
*Ventilation & IAQ
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Maximum delta-t for effective mixing
when heating, per ASHRAE handbook =

?.
= 15°F (90°F discharge), continuous
operation.

Throw toward and away from glass.

150 FPM should reach 4-5 feet from the
floor.

ASHRAE 62.1 requires that ventilation be
Increased by 25% when heating, if the
above rules are not followed.

Typical perimeters require only 8°F
delta-t @ 1 cfm/sq.Ft.



Perimeter Considerations:

From the December 2006 ASHRAE Journal:

Warm Supply Air

Although Table 6.2 shows lower zone alr-distribution
effectiveness with overhead heating, designers stll have
an opportunity to reduce outside air (ventllation air) when
heating from the celling by meeting the discharge-to-room
temperature difference and diffuser throw requirements
outlined In the table. In other words, Instead of concluding
that discharge alr temperature always exceeds zone tem-
perature by |5°F when heating, designers can design for
lower differential temperatures and comply with Table 6.2
requirements using E, = 1.0.

In the 2005 ASHRAE Handbook—Fundamentals, Chapter

ERAD

33, indicates that differentials In excess of |15°F reduce the
likelihood of achleving satisfactory occupant comfort, due
to excessive stratification. ANSI/ASHRAE Standard 55-2004,
Thermal Environmental Conditions for Human Qccupancy, lim-
Its vertical stratification to 5°F In the occupled zone—a limit
that may be viclated when differential temperature exceeds
| 5°F If too much stratification vielates Standard 55-2004, 1t
might also fall to comply with U.5. Green Bullding Council’s
LEED®-NC (New Construction) Indoor Environmental
Quality (EQ) credit 7.1.

Suffice It to say that high differentials during overhead
heating can lead to trouble while lower differentials can lead
to many beneficlal results.
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ASH RAE Table 6.2 Zone Air Distribution Effectiveness

Air Distribution Configuration

Standard 62 Ceiling supply of cool air 1.0
Table 62 Ceiling supply of warm air and floor return 1.0
Ceiling supply of warm air. at least 9 °C (15 °F) above 0.8
space temperature, and ceiling return. Note: For cooler
air. E, = 1.0.
Ceiling supply of warm air, less than 9 °C (15 °F) 1.0

above space temperature, and ceiling return # provided
that the 0.8 m/s (150 fpm) supply air jet reaches to
within 1.4 m (4.5 ft) of floor level. Note: For lower
velocity supply air, E, = 0.8.

-._-----..: ..‘-rr.-l..--.’. — T ane aae wrad wsrva@er ald b a o dewvedfdbha -t
Ceiling supply of warm air, at least 9 °C (15 °F) above 0.8

space temperature, and ceiling return. Note: For cooler
air, £, = 1.0.

Ceiling supply of warm air. less than 9 °C (15 °T) 1.0
above space temperature, and ceiling return # provided
that the 0.8 m/s (150 fpm) supply air jet reaches to
within 1.4 m (4.5 1) of floor level. Note: For lower
velocity supply air, E, = 0.8.

™1 1 I 1 . L1 . RN + o 1 4
| return.location. | ‘

Notes for Table 6.2

. “Cool air” 1s air cooler than space temperature.

. “Warm air™ is air warmer than space temperature.

. “Ceiling” includes any point above the breathing zone.

. “Floor™ includes any point below the breathing zone.

. As an alternative to using the above values. E. may be
regarded as equal to Air Change Effectiveness determined in
accordance with ASHRAE Standard 129 for all air
distribution configurations except unidirectional flow.

(LI SOR ST I I




Proper Perimeter Example

< 90°F,
4’ > T,c0>8’

Cold
Outside

Window
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Air Distribution and 1AQ

Design Issues:
*Diffuser Selection
*Perimeter
*Thermal Comfort
*Acoustics

*Ventilation & IAQ
ERAD

Previous ASHRAE standards assumed
perfect mixing (E,,, = 1).

There Is no data that cooling air flows ever
result in E,, significantly less than 1 (not
true with heatlng where E,, has been
observed at < 20%).

ASHRAE standard 129-97 provides a
standard method of test for measuring E,
using tracer gas technology (in
laboratories).

Documented use of ADPI in the design
phase can assist obtaining LEED
certification.

At least one manufacturer provides ADPI
selection tables throughout their catalog



Air Distribution Summary

Design Issues:
Diffuser Selection
*Perimeter
*Thermal Comfort
*Acoustics
*Ventilation & IAQ
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Diffuser selection should be based on
throw and room size.

Select at both max and minimum
occupied flow rates.

Noisy diffusers are good.
Dirt on the ceiling ain’t all bad.
Use good design when heating.

Poor air distribution yields poor
comfort, poor air quality, slow system
response.



Thermal Comfort:

Design Issues:
Diffuser Selection
Perimeter
*Thermal Comfort
*Acoustics
*Ventilation & IAQ
ERAD

Latest THERMAL COMFORT
STANDARD: ASHRAE 55-2004

ASHRAE Fundamentals, Chapter 8

PMV - predicted mean vote - a single
number rating.

A program is available, based on the
new ASHRAE 55-04, which allows
plotting of the comfort envelope.

Standard 55 mandates a maximum 5°F
vertical temperature stratification.



Typical “Executive Worker”

Design Issues:
Diffuser Selection
Perimeter
*Thermal Comfort
sAcoustics
*Ventilation & IAQ
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Profile

v Comfort Graph
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Typical “Clerical Worker”
Profile

7 Comfort Graph
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Comfort Economics

Design Issues:
Diffuser Selection
Perimeter
*Thermal Comfort
sAcoustics
*Ventilation & IAQ
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Unlike in agricultural facilities, human
productivity is hard to measure.

Buildings cost $2.00/ sq. Ft./Yr. To heat and cool.

Occupants get paid $200.00 / sq. Ft./Yr. ($375 in
NYC!) - 1 sick day = $21B in US.

Moving thermostats cannot cost (or save) more
than 5% energy.

The ratio of productivity to energy savings is
2000/1. A 10% reduction in productivity = rent
cost!

Buildings’ HVAC first cost is $10-$20/sq. Ft.

The EBTR was proven (in 1981) to increase HVAC
energy consumption by as much as 20%.

EBTR has been again imposed in federal
buildings in California!



Standard 55-2004

Design Issues:
Diffuser Selection
Perimeter
*Thermal Comfort
*Acoustics
*Ventilation & IAQ
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Was being prepared in code language! But
now is not.

Now incorporates ISO 7730’s PMV.
Does not prescribe operating conditions.

Eliminates the “summer/winter”

chart labels, as they were misleading (is now
0.5 and 1.0 clo).

Changing the upper humidity limits (again),
back to 1981 limits.

No lower humidity Limit.

Approved by ANSI in March 2004, printed in
June '04.

Meeting Standard 55 is difficult at the design
stage — ADPI can provide proof.



Comfort Summary

« Thermal comfort is #1 reason for not renewing
the lease (don’t fix the wrong thing).

« Many IAQ and air distribution complaints can
be cured with temperature changes.

« The ratio of productivity to energy savings is
2000/1. First costs are minor compared to
productivity.

* Internal heat loads cost 2X power
consumption.

« Mandated designs and set points often waste
-Diffuser Selection energy. People will make themselves
comfortable!

Design Issues:

*Perimeter : . : : :
 Vertical Stratification requirement is often

*Thermal Comfort ignored

Acoustics  Thermal comfort program available online!

*Ventilation & IAQ

ERAD



Design Issues:
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*Thermal Comfort
*Acoustics
*Ventilation & IAQ
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Acoustics:

ARI 885-98 acoustical application standard.
ARI 880-98 air terminal test standard.

ARI 260-01 ducted equipment except air
terminals.

ARI 890 / ASHRAE 70-91 air diffuser
performance.

ADC 1062 test code was obsoleted in 1984!

Acoustical quality suggests the use of RC (or
newer measures) rather than NC.

Goals:

 Not too loud.
 Not too quiet.
 Not too annoying.
 Not to be felt.



NC and Speech Privacy
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RC and Speech Privacy
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Sound Specifications

Design Issues:
Diffuser Selection
*Perimeter
*Thermal Comfort
*Acoustics
*Ventilation & IAQ
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Should be based on clearly stated assumptions.

Should reflect real project needs, not any
manufacturer’s data and use currently accepted
application factors.

If duct lining is used — require” NC shall be
determined in accordance with ARI 885-98,
Appendix E”, otherwise specify octave band.

Over-silencing increases both initial costs and
operating costs, and may hinder proper IAQ
performance.

Manufacturer’s air terminal selection software
and generic specification makers such as
(SounSpec.EXE) are available online!



Schoolroom Acoustics - From
the Federal Register:

Design Issues:
Diffuser Selection
*Perimeter
*Thermal Comfort
*Acoustics
*Ventilation & IAQ
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Published in the Federal Register June 1, 1998,

ARCHITECTURAL AND TRANSPORTATION BARRIERS COMPLIANCE
BOARD

36 CFR Chapter X1
[Docket No. 98-4]
Petition for Rulemaking; Request for Information on Acoustics
AGENCY: Architectural and Transportation Barners Complance Board.
ACTION: Eequest for Information,
SUMMARY: The Architectural and Transportation Barners Complhance Board has recetved a petthon for rulemaking from a parent of
a child with a hearing loss recuesting that the AT A Accessibility Guidelines be amended to include new prowvisions for acoustical
accessibility in schools for children who are hard of hearing. Several acoustics professionals, parents of children with hearing
mparments, mdividuals who are hard of hearing, and a consortium of ergamzations reprezenting them have also urged the Board to
consider research and rulemaking on the acoustical performance of buldings and facilibies, in particular school classrooms and related
student facilities. The Board seeks comment on the 1ssues outlined in this request for nformation. After evaluating responses to
thisrequest for information, the Board will determine a course of action. Alternatives under consideration include research, rulemaluing,

and technical assistance on acoustical 15sues.

DATES: Comments should be recerved by July 31, 1998, Late comments will be considered to the extent practicable.




Classroom Acoustics:

Tahle 1 —Maximum A-weighted steady background noise levels and maximum
reverberation times in unoccupied, furnished learning spaces

Maximum one-hour-average Maximum reuerheratiur! time for
A-weighted steady sound pressure levels in octave
Learning space ) back d noise level 1 &) bands with midband frequencies of
ackground noise lewvel = 500, 1000 and 2000 Hz
(5] =
Core learning space with enclozed wolume a5 0E
=253 m3 (=10 000 '
Core learning space with enclozed wolume
= 283 mYand £ 566 m? (= 10 000 ft¥and 35 07
: . 220000 1%
Design Issues:
Core learning spaces with enclozed volumes
. . = 566 m? (20 000 ft3) 40 &)
i D| ff user Sel eCt| on and all ancillary l2arning spaces
. al See 3111 and 3.1.1 .2 for definitions of core and ancillary |learning spaces.
°
Pe” m eter b1 See 4.31 for limits on unsteady (time varying) background noize levels.
cl See 4.32 for other limits on background noize from building services and utilities including C-weighted steady
'Th ermal Comfort backdground naize levels.
. dl When corridors are used zalely for conveyance of occupants within the schoal building and structured learning
'ACO USt| CS activities do not occur, the A-weighted steady backaround noize level limit for such corridars may be increazed to 45 dB.
The use of carridors far formal learning purposes should be avoided .
.Ventl I atlon & |AQ ) el See C3.3inannex C for recommendations on control of reverberation inthese spaces.

ERAD



Classroom Acoustics:
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Classroom Acoustics:

— Lighting .
T ballasts

o - _————JLHMM|Q

rﬁ‘““_ = - appliances

Outdoor noise
(traffic,
playground)

Design Issues:
HVAG
units _~

*Diffuser Selection
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*Ventilation & IAQ
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Classroom Acoustics:

Design Issues:
Diffuser Selection
*Perimeter
*Thermal Comfort
*Acoustics
*Ventilation & IAQ
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ADA ruling will either change rules, or
awareness of options.

ANSI has released a new standard on
classroom acoustics (S12.60).

See Feb 2000 and Feb 2003 ASHRAE journal
for cover articles and HPAC article.

Designs can reduce noise levels using
current technology.

ARI 260, in effect since 2001, defines
method of test for sound power of ducted
equipment.
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New ASHRAE Book

Some of the|

best results

Application of
Manufacturers’
Sound Data

When choosing the right

HVAC system, noise

problems need to be

taken into account, but
figuring out the
manufacturer’s acoustical
data can sometimes be
difficult. That’s when this

text can help.

Application of Manufacturers’ Sound Data gives
engineers and consultants the ability to understand and
Interpret the acoustical ratings data assigned to most
HVAC products in a practical application manner in
order to choose appropriate systems or troubleshoot
after-the-fact HV AC-related nolse problems.

To reduce HVAC acoustical problems, this text
discusses: understanding the basis of manufacturers”
acoustical data; understanding how the project
application may differ from that rated by the
manufacturers; and exercising good system design
considerations.

The chapters in this book are arranged by categorlies of
HVAC equipment noise sources, making this publication
an easy-10-use reference handbook for those Involved
in the design, sales and commissioning of buildings.

This text was developed with ASHRAE sponsorship
under Project RP-786,

Price: $43.00 (Member: $29.00)

EQUIPMENT COVERED: !
- ® Central-Staton Air-Handling Units
# Commercial Packaged HVAC Equipment
@ Silencers for HVAC Systems
® Roof Ventilators
- ® Panek-Type Propeller Exhaust Fans
® Grilles, Reglsters, andmmsen
| @ Alr Terminals y ¥
- ® Room Fan Coil | Urllls
® Centrifugal Water Pumps
® Alr-Cooled Chillers and Condensing Units
* Water-Cooled Chillers
- ® Cooling Towers

To order, contact:

1-800-527-4723

ASHRAE Customer Service

Mail to: 1791 Tullie Circle NE; Atdanta, GA 30329
For credit card orders, Call: 1-800-5-ASHRAE
{U.5./Canada)or 404-636-8400 (worldwide)

Fax: 404-321-5478

E-mail; orders@ashrae.org; www.ashrae.org

Code: 90393



Acoustics/Summary

Design Issues:
Diffuser Selection
*Perimeter
Thermal Comfort
*Acoustics
*Ventilation & IAQ
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NC levels don't tell it all, but are well suited
for product ratings.

RC levels are a better indication of quality,
but don’t work well as product rating
method.

Specifying octave band assures you get
what you want (and expect).

It’s easier to design right than fix.

Over-silencing Is expensive and may cause
poor indoor air quality.

Programs and a new book are available to
assist in the analysis.

Download ARI 885-98 from www.ari.com.



Designing for IAQ:
Three Strategies

e Filtration
e Source control
e Dilution

Design Issues:
*Diffuser Selection

Perimeter

eThermal Comfort

Dilutiomn

sAcoustics

ERAD



Pettenkofer (1858).

"If There Is a Pile of Manure in a

Space, Do Not Try to Remove the
Odor by Ventilation. Remove the
Pile of Manure.”

Design Issues:
*Diffuser Selection
Perimeter

eThermal Comfort

sAcoustics

ERAD



Causes of Poor IAQ

Design Issues:
Diffuser Selection
*Perimeter
*Thermal Comfort
*Acoustics
*Ventilation & IAQ

ERAD

Usually caused by system
(not product) problems.

Many times, no “contaminant” found.

“*A malignant conjunction of diabolical
circumstances.”

There are more bad consultants than
good ones.

The bad ones are cheaper.

$8m in mold litigation in NYC alone.
$32M in one case in Texas.

Often the result of cost-saving issues.



Design Issues:
Diffuser Selection
Perimeter
*Thermal Comfort
*Acoustics
*Ventilation & IAQ
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Pollutants

Particulates

Organics
Gases
VOCs
Other

o |

wmi

=]



«Standing Standard
Project Committee
62.1

Residential
Committee Is 62.2

Current Standard is
62.1-'07, and all
addenda have been
Incorporated (and no
longer available on the
web).

ERAD

ANSI/ASHRAE Standard 62.1-2007
(Supersedes ANSI/ASHRAE Standard 62.1-2004)
Includes ANSI/ASHRAE Addenda listed in Appendix |

ASHRAE STANDARD

Ventilation
for Acceptable
Indoor Air Quality

See Appendix | for approval dates by the ASHRAE Standards Committee, the ASHRAE Board of Directors, and the
American National Standards Institute.

This standard is under continuous maintenance by a Standing Standard Project Committee (SSPC) for which the
Standards Gommittee has established a documented program for regular publication of addenda or revisions,
including procedures for timely, documented, consensus action on requests for change to any part of the stan-
dard. The change submittal form. instructions, and deadlines may be obtained in electranic form from the ASHRAE
Web site, htip:/www.ashrae.org, or in paper form from the Manager of Standards. The latest ediiion of an ASHRAE
Standard may be purchased from ASHRAE Customer Service, 1791 Tullie Circle, NE, Atlanta, GA 30329-2305.
E-mail: orders @ashrae or. Fax: 404-321-5478. Telsphone: 404-636-8400 (worldwide), o tol free 1-800-527-
4723 (for orders in US and Canada).

© Copyright 2007 ASHRAE, Inc.
ISSN 1041-2336

@

WWW.ansl.org

American Society of Heating, Refrigerating
and Air-Conditioning Engineers, Inc.

1791 Tullie Circle NE, Atlanta, GA 30329

www.ashrae.org



|IAQ Standard

e Standard 62 is on continuous maintenance.

« Continuous and incremental changes are in
progress.

e |t will attempt to be in coordination with
building codes.

* A Guideline document for designing
systems above minimum requirements is
being created.

e Users Manual is available now.

e The IMC has indicated 62.1 will be
*Acoustics referenced in the next release of the
mechanical code.

_ _ * There seems to be minimal public
*Diffuser Selection awareness of the dynamic nature of the
Standard.

Design Issues:

Perimeter

*Thermal Comfort

*Ventilation

ERAD



IAQ Standard
Changes in place and coming:

Design Issues:
sAcoustics
*Perimeter
*Diffuser Selection
*Thermal Comfort

*Ventilation

ERAD

« A listserv application can be made online!
« Significant Modifications:
« MERV 6 required upstream of wetted
surfaces (= 2” pleat?).

 Plenum located equipment must be
directly connected to the ventilation
supply.

e Qutside air particulate and ozone must
be filtered.

 Ventilation rate must be increased when
In heating mode if ‘rules’ not followed.

 Standard 62.1 is a prerequisite to LEED 2.2



ASHRAE Journal Forum, 8/01

Forgotten Past
Lessons

eAcoustics
Perimeter

EBTR

*Open Plan Offices
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o bl ot Lot Seionee
Those Who Forget the Past

Editor's Mote: Forum columns are imvited com
msnbary. Lellers wilh differing perspactives ane welcomees.
Tor sugigest a logic or submil & lettern, conlact Fred Tumer
AL 304 B BA00 o Murmer Eash e ooy .

By Dan Int-Hout and Gus Faris
Member ASHRAE  Associale Mermber ASHRAE
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Owerhead Heating
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aind overhead beating becsme a “standard™

& surprisdng sumber of desdans
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Several Engineer Tools Are Available
Get the right things specified!

Non-Product Software
Tools

eSounSpec Program

ERAD

_‘_} SoundSpec Parameters

SounSpec

P =] 3 |

VIV Terminal Jound/Pressure Specification

Title  |Acrme Building
Foom Sound Prezsure Requrement

[re=zign Duct Pressure, in. Ps. F

—Dizcharge Azsumptions—
Avyg Discharge Duct Size Iﬁ

Length of Lining, Ft. |5

¥ Usze Flex Duct?

e Radiated 3ound Assumptions --------

ART 585-08 asswwes that ceiling located sownd sources are not
point, hut area sources, and the roow attenuation is ineluded
in the ceiling/space effect, hased on the ceiling tile selected,

Ceiling: ARI 585-38 Type Z, 10 pef Nineral Tile
Octave Bamd : 2 3 4 5 & 7
Total 3pace Effect 15 17 19 2% 30 3

== -

—Foom Abzarption [Dizcharge Sour
Roaom Yolume

Distance from Source, Ft

—Radiated Sound Azsumption———

ARl 88598 Ceiling ¥ alues [ n

Ceiling Attenuation Tupe IT_I,I|:|E

Based on these asswwptions, Neither Radiated or Discharge Unit sound power
Azhall exceed the folloving levels at an inlet pressure of 1.0 " w.g.:

i
Oetave Band 0 2 03 4 5 6 7
Radiated Pwl ,dB : 72 68 63 66 69 71
Discharge Pwl ,dB :+ 81 79 81 91 82 75

R

Bath Radiated and Discharge sound power shall he based on the most current ARI

Certified data, ag reflected in the mast current Certified Product Directary.




Several Engineer Tools Are Available
Get the right things specified!

Non-Product Software
Tools

eSounSpec Program

«885spec.xls

ERAD

Hiated Specification
t Parameters:
pas.98 Type |
g Type K 1, Mineral Fiber
2 Band 2 3 4 5 g 7
Frequency, Hz 125 250 500 1000 2000 4000
Jired Roormn Sound Pressure 5 53 47 43 37 31
1 Plenum £ Roorn Attenuation 16 18 20 26 31 S
onmmental Adjustment Factor 2 1 I I 0 I
Attenuation 18 19 20 26 31 3
allowed Radiated Pwl 75 72 o] ot ot 57
Radiated Specification
NC Plot
40
a0
z
@ ™7 —— = — NG
T 0 3\“\-_____:_%‘““-—-_“,______:———————___ 85
¢ f — ] T ——— &0
s e e e
b My - ]
_§ . ‘\.\_\_\ %?————__\_ 45
L 40
[+]
3. T T
\-\_\H‘______ﬁ_‘h—______________ 30
20 25
|
“_“———___________ 20
10 15
2 3 4 5 & 7
Octave Band
=O=—=Required Room Sound Pregsure  ==te=fifay sliowed Radisted Pvl ——MNC Lines

From Discharge page
From selected method
Frorm ARI 88593

Sound Level, dB

Radiated Specification

RC Plot
100
a0
1] ]
701 )"’%:5:--_%_{
&0 1 7
o o |
40 ﬂk -h__h%
30
20
10
1]
0 1 2 3 4 3 [
Octave Band
——Required Room Sound Pressure ——Max allowed Radisted Pwl  ——RC Lines

RC
33

i}
0
45
40

30
il
20




Several Engineer Tools Are Available
Get the right things specified!

Non-Product Software
Tools

eSounSpec Program
«885spec.xls
«885Calc.xls

All these tools are
available on the
Internet

ERAD

A el cl o]

E

F

G

H |

. |Room Sound Calculations
| This page adds the saund fram the %A% hox inthe previous examples

to the sound from a selected diffuser

|—t— Tatal Foom Found Fresrure |

|—I—Tutal Fionom Sound Frosrure

4 » w["_ Discharge Calculator £ Radiated Calculator ), Room Sound Calculator [ <]

E
3|
4
5 | Project 0
| Dctave Band 2 3 4 5 [ T
¥ | Mid Frequency, Hz 125 260 500 | 1000 | 2000 | 4000
H WAl Box Discharge Sound Pressure 37 33 26 15 15 ZE
1| WAl Box Radiated Sound Pressure 47 40 40 31 13 3
Ha
H | Diffuser Sound Power 44 465 | 44 [ 4 44 [

2 | # of Diffusers 1
3 | Fioom Attenuation 5 [ 7 ] E] 0
1 | Other [Custom] i) 0 1] 1] 1] a
5 | Enwironmental Adjustment Factor 2 1 1] 1] 1] 1]

5 | Diffuser Sound Pressure 37 et 37 38 35 17
|7 | Total Boom Sound Pressure 48 43 42 349 35 26
|4 | Cutput RC et
13 F?  H?
|0 | Output RC, Letters I as T | n |
1 | Dba, ] 44 |
=
2 |
-;_ Room Sound Room Sound
L5 | NC Plot, SPL RC Plot. SPL
_{8_ w0 100
8 |
—}g_ 0 an
4 I 20

5| LR — HE
= | o ] F— | o T

i3 ‘_—_"“‘-‘—-.___\_:_—_"“‘—‘——_,_\__\_\_\_\__ - |
lig | 2w i =
_;5_ g - T | 0 T & R
[ - _——______  ——

‘B - g p— = E 50 iE
7 | = . q_________h-——___ 50 - 60
e s 45 £ 40 55

[t = 40 =2 Si
ml & ] M & = e s
| N 8 o an
9 \-\\K-__________-'——______\_-I-‘-‘P 30 z0 35

a1 ~ _—_———_

2 z0 5 30

= I 1 5

3 | "__———_________ B 20

L 10 15 o 15

5 | H k] 'l 5 3 T ] 1 E 4 5 [ T

g— Octave Band Octave Band

g |

EN




Several Engineer Tools Are Available

Get the right things specified!

Non-Product Software

Tools

eSounSpec Program
«885spec.xls
«885Calc.xls

Room Sound Calc

*Thermal Comfort
Pgm

*Web Site Files

All these tools are
available on the
Internet

ERAD

0me

Hurnidity
A atio

0.002

50

L) el c | o] E]F|G[ HI[ I ][J]E]L] ™ | M | a

Room NC/RC Calculation

v Comfort Grap F'rl]jE[:’t | Zone:

File Data Help

Therm Octave Band 2 3 4 5 [ 7
"Mlid Frequency, Hz 126 | 250 | &00 | 1000 | 2000 | 4000) KMC | RC | B? | H? | dBA | Comments
Bun 1 54 45 40 a7 30 23 33 36 ] I 44
Data b : lo|m|H] .
andteuns s lolnf[H] s
Fun 4 3 0 ] H E
Room NC/RC Calculation Room NCRC Calculation
NC Plot, SPL RC Plot. SPL
a0 100
an an
|-
] &0
SB/F, - TQ
M — 0
— =]
B, T T g "
- = D— o
A e ] ]
g [ [ T — [ N
e I T S N e e N = IR
| & . — E— 5
40 =
W—7 & ] R " - o
2':;; M
wred | 7 ’ 2
| \ H—\___\_\_\_\_‘ n
‘H_\-\-"‘—‘—-\. I
20 _\_\_\_\_\_\-“ 10
55 ""—--__\_\_\_ 2
10 H_\_\_\_‘_“u ¢ 1
i 1 z 3 4 5 B T &
g s * ’ B T Octawve Band
Octave Band
|— MC Lines === Fun 1 ==f==Fun 2 =fr=Fun 3 === Fun 4 | |— M Lines ==t FRun { === Fun 2 =tr=Fun 3 =+=Fun 4

» [ #[% Room Sound  Constants ¢ MC_Source £ Dba (1) Calc £ Dl:u.ﬁ.Cl 1|




Summary

« LEED 2.2 requires meeting Standard 62.1

« Documented use of ADPI is the ONLY way to
assure compliance to 55 in the design phase.

e Acoustics should be specified on the basis of
need with clear assumptions.

* Reheat needs to be carefully considered in terms
of discharge temperatures and velocities.

o Software is available to assist in selecting the best
mix of products.

 The rules are dynamic - pay attention.

ERAD



Design Issues:

ERAD

The Building’'s Challenge

Recent court cases have suggested that the HVAC

system in a building may be considered a
product. This means:

Federal product liability laws apply

We are expected to demonstrate an
“acceptable standard of care”

Everyone is liable

Standards not in the code can be
enforced






Contact

KRUEGER

EXCELLENCE IN AIR DISTRIBUTION

dint-hout@krueger-hvac.com

www.krueger-hvac.com
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