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Request for Funding of a Very Early Smoke Detection System (VESDA)
for the Loring Parsonage

Background
Since 2014 the Sudbury Historical Society has been planning for and raising funds for the restoratiorn and
repurposing:of the Loring Parsonage for the Sudbury History Center. The total amount that has been:
raised through various fu,ndmg sources is approximately $¥,670,000. Partial rehab-was completed in the
spring of 2016 and the second phase of construction will begin in October 2018. It is anticipated that the
project will be completed by May of 2019. Although a fire alarm system will be installed when
construction is completed there is not sufficient funding in the Phase Il budget for an early warning
system such as VESDA. Such a system would significantly increase the safety and security of the
building, the historical artifacts in the Sudbury Historical:Society’s collectiom, and visitors amd persoms
working in the History Center. The beauty of a VESDA system is that it can detect the potential of a fire
long before the fire occurs. This is done through very sensitive and continuous sampling and monitoring
of the air in the building. Once any smoke, gas or particulates are detected the Sudbury Fire
Department is alerted. The Fire Station is locatech less than a quarter mile from the Loring Parsonage,
however there may be cases when fire personnel are called to fight multiple fires in town or in
surrounding towns and are therefore farther away fromr the Towm Center. Having evenmore advance
warning from the VESDA system would allow Sudbury’s firefighters to respond to the cal at the
Parsonage or enlist backup from another town. The CPC previously funded a VESDA system for the
Hosmer House which has been installed and is working effectively.

The Loring Parsonage is nearly 300 years old and is an important part of the history of Sudbury. It was
first used by the Reverend Israel Loring as his parsonage, then later as the home of his descendants.
Next, the Haynes family owned it and operated a dairy farm on the town center property and it has
been used by the Town of Sudbury since the 1930s. The building has had limited use for the last 15 or so
years and was falling into disrepair. In 2016 the Sudbury Historical Society took on the task of the
restoration and repurposing of this town treasure into the Sudbury History Center. We have brought
together approximately $1, 700,000 with awer $1,000,000 of that sum raised by the Society itself
through private donations and grants. The remaining money has come from two town-held trusts set up
by private citizens for a history museum and $400,000 from a CPA grant approved in 2016. Although the
initial plan was to include an aspirating smoke detector (ASD trade name VESDA) system as part of
project, the cost of following public procurement laws forced this very desirable safety element to be
temporarily held from the project budget. The advantage of a VESDA system is that it is so sensitive
and by continuously monitoring the air im a buitding, it.is able to detect smoke or other dangerous
particulates hours, and possibly days before a fire. It would be tragic that after investing nearly twa
million dollars into this historic property it could be lost because an effective fire detection system is not
in place.

Estimated Cost
The Society has received a cost estimate from Fire Equipment Inc. for both the design and installation of
a VESDA system for the Loring Parsonage. Fire Equipment. Inc. designed.and installed the VESDA system



for the Hosmer House as well. Like the Hosmer, the Loring Parsonage will need early detection in the
basement, first floor, and secondfloor. The estimate from Fire Equipment Inc. is attached.

Endorsements
Emdonsements for a VESDA type systemn ini the Loring Parsonage have beern provided-by the Sudbury Fixe
Chief, John Whaler, and the Sudbury Historical Commission. (See letters attached)

The Sudbury Historical Society appreciates the CPC’s consideration of funds for this system. For more
information about the Sudbury Historical Society, its mission and operations, and the status of the
Sudbury History Center, please contact the'SHS. at 978/443-3747 or visit sudbury01776.0rg or find the
lastest news on Facebook.com/The01776.



TOWN OF SUDBURY
FIRE DEPARTMENT
77 HubDsoN RoAD
SUDBURY, MASSACHUSETTs 01776

JOHN M. WHALEN TEL: 978-443-2239
CHIEF OF DEPARTMENT , FAX: 978-440-5305

September 18, 2018

To: Community Preservation Committee

Subject: Loring Parsonage.

This letter is to provide support for the installation of an enhanced fire detection system
as part of the Loring Parsonage rehabilitation project. The installation of a Very Early Smoke
Detection Apparatus (VESDA) detection system will provide for quick notification of a smoke
or fire event in the building. These types of systems continually monitor the properties in the air
to detect minute levels of smoke, this early detection will provide for fast Fire Department

notification.
In July 0f2017 a VESDA system was installed in the Hosmer House to provide

additional fire detection, this system has proven very reliable with no nuisance alarm activations.
With proper maintenance and repair these systems can provide years of service to protect the

Town’s investment in this rehabilitation project.
Sincerely,

%W.W

John M. Whalen
Fire Chief



HosmerHouse y QBudbury FCitorical Commision
Circa 1815 N Qbudbray Sentre
4 Qbudbiry, AMA 01776

October 3, 2018

Sudbury Community Preservation Committee
Flynn Building

278 Old Sudbury Road

Sudbury, MA. 01776

To whom it may concern:

The Sudbury Historical Commission (SHC) held a public meeting on Tuesday, September 25", 2018. One
of our agenda items included a request from the Sudbury Historical Society (SHS) for support in their
application to the Sudbury Community Preservation Committee (CPC) regarding the installation of a Fire
Protection System (VESDA) at the Loring Parsonage. The SHC unanimously approved a motion to support

the SHS to seek funding from the CPC for the installation of a Fire Protection System at the Loring
Parsonage.

Thank you, P
Chris Hagger ¥ }e 7

Chair — Sudbury Historical Commission






DELIVERY BY: EMAIL TO SHOOVER@STCNEPT.COM

September 17, 2018

Sudbury Historical Society,
C/O Stewart Hoover

322 Concord Road

Sudbury, MA 01776

SUBJECT: SUDBURY HISTORICAL SOCIETY — LORING PARSONAGE ~ VESDA FIRE DETECTION
DESIGN DRAWINGS & CONTRACTOR SITE MEETINGS

Dear Mr. Hoover:

Thank you for the opportunity te provide a proposal to prepare a set of Vesda fire-detection
design documents for bidding purposes all for the Loring Parsonage located at 288 Old Sudbury
Road, Sudbury, MA. The Vesda system will be designed in accordance with Massachusetts State
Building Code (MSBC), 9th Edition; which by reference adopts NFPA 72, “National Fire Alarm
and Signaling Code,” 2016 Edition.

The effort will include the following fire protection engineering services:

Site survey work of the Loring Parsonage to layout the Vesda piping throughout the
historical dwelling. Attention to concealing of the piping is included.

Design of a Vesda fire detection system throughout the Loring Parsonage to include
attic, 2™ floor, First floor and basement and tie in alarms to the existing fire alarm panel
and monitoring system. Additional notification appliances are not included since they
should be instalied as part of the existing base building fire alarm system.

Prepare Vesda specification, include CPVC pipe specification, provide Vesda piping
layout drawings to include locations of devices, Vesdas, battery cabinets, sample ports,
displays, tie-in to existing fire alarm system, monitoring station complete with
installation notes.

Complete battery calculations and Aspire Ht air flow calculations to insure there is
adequate standby power and verify Vesda transpart and response times.



e Layer onto drawings, Bill of Materials, installation notes, Vesda details, sampling port
details, wiring notes, gluing instructions, start-up and commissioning details.

e The completed bid documents comprised of Vesda drawing & calculations will be
stamped by a registered Massachusetts, fire protection engineer ;

e Bid package frent end information, legal and commercial language, advertising of
project, collection & review of bids, bidding directions, contractor visit date, site
meeting date all will be provided by the Town of Sudbury and incorporated into the bid
documents.

e (1), one meeting is included to attend a site kick off meeting with prospective bidding
contractors. Four, (4) hours have been allocated for this meeting and RFIs.

e All bidding contractors are to contact Fire Equipment, Inc. to obtain Vesda pricing for
inclusion with their bid for “Engineer of Record” services such as witness of final
acceptance testing, construction control documents, and final affidavits.

At the end of this effort, the town of Sudbury will own a complete FPE stamped bid package
suitable for bidding a Vesda fire detection system for the Loring Parsonage.

FEE, TERMS AND CONDITIONS

The above Scope of Services will be provided on a fixed fee basis for $10,550.00 with no
retainage. The work will be periodically invoiced at the completion of specific milestones.

Payments may be by credit card or check. A purchase order is required. Upon approved credit,
payments are due 30 days after receipt of invoice. This proposal is valid for 30 days. Please
refer to this proposat on the purchase order to acknowledge your acceptance of the Scope,
Price & Terms.

Thank you for the opportunity to submit this proposal to the Town of Sudbury, MA.

Sincerely,

Scott Doneghy



FIRE EQUIPMENT ,‘

RALPH J. PERRY

A DMSION
FIRE EQUIPMENT, INC.

INCORPORATED

Protecting New England. Because so much is at stake.
MEDFORD - SPRINGFIELD < HYANNIS

Proposal Information

Quote Name

Quote Number

Sudbury Historical Commission -Vesda Estimate Proposal Date 9/17/2018
for Loring Parsonage

00032193

Proposal Submitted To:

FEI Account Name
Contact Name
Email

Phone

Bill To

Ship To

Scope of Work

Description

Totals

Payment Terms

Payment to be
made according to:

Sudbury Historical Commission Prepared By Scott Doneghy
Stewart Hoover Email sdoneghy@feinewengiand.com
shoover@stonept.com Phone (781) 827-5116
(978) 460-1346 Fax (888) 296-1384

322 CONCORD ROAD
SUDBURY, MA 01776

288 Old Sudbury Road
Sudbury, MA 01776

Fire Equipment, Inc. (FEI) offers this estimated cost to provide and install up to (4) Vesda early warning fire detectors to
detect products-of-combustion throughout the Basement, First Floor, Second Floor and Attic of the Loring Parsonage
located at 288 Old Sudbury Road, Sudbury, MA. The system wiil be installed in accerdance with yet to be developed
drawings 2016.

FEI will provide the Vesda equipment, Vesda Aspire flow calculations, power supplies, batteries, 3/4 CPVC pipe, fittings,
and hangers, glue, sample port decals, Vesda permit, non-union mechanical and electrical labor, start-up, check-out,
commissioning, Final Acceptance Test with the Sudbury Fire Department, and training of personnel. At the end of the
project our FPE will supply construction control documentation.

The Vesda design is based on an exposed piping in the basement and concealed as much as practical elsewhere
throughout the Parsonage.

Subtotal $47,581.28
Total Price $47,581.28
Tax $0.00
Shipping and $750.00
Handling

Grand Total $48,331.28

Deposit of 30% of the total contract value at the Expiration Date 11/16/2018
execution of this agreement and prior to any .
commencement of work. The balance of all work

will be invoiced monthly with 30 day terms and

final payment is due at the completion of the

project.



FIRE EQUIPMENT } RALPH J. PERRY

INCORPORATED @Y FIRE EQUIPMENT, INC.

Protecting New England. Because so much is at stake.
MEDFORD - SPRINGFIELD - HYANNIS

Exclusions

Exclusions State Sales Tax. Please send a tax exemption certificate if we are awarded the work.
Overtime )
Any other Fire Alarm Work
Wiring of Vesdas to the base building fire alarm control panel, modules, or panel programming
120 VAC power to each of the (4) Vesdas and signal circuits back to the fire alarm control panel from
each Vesda

Terms and Conditions

Not Included: All pricing is based on work done regular hours Monday-Friday, unless otherwise noted.

Plus any applicable state taxes. Prices are valid for 60 days. Credit terms based on approval.
We Propose hereby to furnish material and labor - complete in accordance with above specifications.

Ail material is guaranteed to be as specified. All work to be completed in a workmanlike manner according to standard practices. Any alteration
or deviation from above specifications involving extra costs will be executed only upon written orders, and will become an extra charge over
and above the estimate. All agreements contingent upon strikes, accidents or delays beyond our control. Owner tc carry fire. tornado and other

necessary insurance. Our workers are fully covered by Workmen's Compensation Insurance.

Acceptance of Proposal - The above prices, specifications and conditions are satisfactory and are hereby accepted. You are authorized to do
the work as specified. Payment will be made’ as outlined above.

Quote Acceptance Information

Signature

PO #
Date Signed
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VESDA Systems installed by Fire Security Services Ltd

|ttp:/iwww.firesecurity.co.nz/vesda.html
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VESDA Systems

A fire detection system that offers fhe earffest possible
B warning of a potentfal fire. A system that will ensure business
& continuity and' freedom from nuisance alarms. A system that
ik can adapt to the unique characteristics of any given
environment. One that delivers high performance through its
high quality design and its dedicated global sales and
distribution channels. With hundreds of thousan

 ds nstalled globally, the VESDA name has lhecome synonymous with higlt performance

very early warning smoke detection. It is the product chosen when reliable performance is
crucial.

VESDA works by continually drawing air into the pipe network via a high efficiency aspirator. A sample of this
air is then passed through a dual stage filter.

The first stage removes dust and dirt from the air sample before it allows the sample to enter the laser
detection chamber for smoke detection.

The second (ultra fine) stage provides an additional clean air supply to keep thé detector’s optical surfaces
free from contamination, ensuaring stable calibration and long detector life.

Fromx the filter, the air sample is passed through o the calibrated detection chamber where it is exposed to a
laser light source. When smoke is present, light is scattered within the detection chamber and is instantly
identified by the highly sensitive receiver system.The signal is then processed and presented via a bar graph

display, alarm threshold indicators and/or graphic display. The VESDA detectors are able to communicate this
information: to« a fire alarny contrel: panel, a software management system or a building, management: system
via relays or a High Level interface (HLEY

About Us | Site Map | Privacy Policy | Contact Us | ©2007 Fire Security Services Ltd | Last Updated on Friday, 31 August, 2007 10:50 AM

https://web.archive.org/web/2008101404 1132/http://www.firesecurity.co.nz/vesda.html 1M
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WIKIPEDIA

Aspirating smoke detector

An aspirating smoke detector (ASD) is a system used in active fire

protection, consisting of a central detection unit which draws air through a
network of pipes to detect smoke.l') The samplimg chamber is based on a
detecting the higlit scattered by them in the chamber. ASPs can typically detect
smake before it is visible to the naked eye..

In most cases aspirating smoke detectors require a fan unit to draw in a sample
of air from the protected area through its network of pipes, such as is the case
for Wagner, Safe Fire Detection's ProSeries. and Xiralis ASP:systems.

Contents

History A TOP-SENS2 ASD unit made by
Design ' Wagner (Germany}

Installation and placement
See also

References

External links

History

In 1970 the Australian Commonwealth Scientific and Industrial Research Organisation (CSIRO) used a nephelometer to

investigate technologies that could prevent service interruption due to fire. After selecting a sample site to carry out
research, the CSIRO suggested that the nephelometer should be used as the benchmark for the APO fire tests. This was
installed to monitor smoke levels within the return-air ducts of the mechanical ventilation system, utilising a chart-
recorder output display.!3!

At the conclusion of several weeks of testing, it was discovered that there no commercially available fire detection
technology suitable for preventing damage to telephone equipment. One technology that did show great promise however
was the nephelometer itself.[4]

In 1979, Xtralis, then 1EI Pty Ltd., produced and' sold' am air sampling device they called: VESDA (Very Early Smoke
Detection Apparatus). The company redesigned the detector in 1982 to pravide the reliability, features, size and reduced
cost for export markets. ASD systems have gained popularity due to their ability to sense smoke Iong before a catastrophic
incident.5] '

Design

https://en.wikipedia.org/wiki/Aspirating_smoke_detector . 113
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ASD design corrects shortcomings of conventional smoke detectors by using a sampling pipe with multiple holes. The air

samples are captured and filtered, removing any contaminants or dust to avoid false alarms and then processed by a

centralized, highly sensitive laser detection unit. If smoke is detected, the systems alarm is triggered] and signals are then
/~ processed through eentralized monitoring stations within a few seconds.6l

Unlike passive smoke detection systems, including spot detectors, ASD systems actively draw smoke to the detector
through bore holes within a piping system that runs throughout the protected area. Furthermore, ASD systems
incorporate integrity monitoring to ensure an alert is raised at any time the ASD'’s ability to detect smoke is compromised.
This is not the case with passive devices that are generally only electrically monitored with no ability to determine if smoke
can actually reach the detection element.

ASD systems incorporate more than one level of alarm. This allows an ASD system to provide very early warning of an
event, prompting investigation at the earliest smouldering stage of a fire when it is easily addressed. Other alarm levels
may be configured to provide fire alarm inputs to fire systems as well as releasing suppression systems. ASD alarm
sensitivities are configurable and canr be programmed to levels ranging from thousands of times more sensitive than a
conventional detector, to much less sensitive. The detectors work best in non-volatile environments.” 89 They can also
be used in computer cabinets to alert users to the overheating of computer cables or individual computer components.! 1%

Installation and placement

ASDs are suitable for environments where a highly sensitive rapid smoke g e s e +m s o s
detection capability is required. This makes them suitable in clean rooms; ! e

areas which contain goods easily damaged by fire, such as tobacco, electronic
( rooms and highly flammable liquid and gases. Often, normal point detectors i )
-~ will recognise the danger too late, as smoke often does not reach the ceiling : : ;

quick enough for a fire to be detected in a timely fashion.['1] ' : i

. . . . An example of how a simple ASD

As they can be easily hidden, pipe networks are suitable in envirorments unit with a single pipe could cover a

where point detectors ean be considered aesthetically displeasing, such as five-room area

offices, apartments and hotel rooms. This factor also makes them suitable in

Iocations where point detectors can be easily tampered with, such as in

correctional facilities.['Z]

Despite their high sensitivity ASDs ean be used in dusty or dirty environments as long as correet design, installation and
maintenance processes are followed. Most ASD products can accommmodate a broad range of environments and
applications — from both confined and open spaces to the cleanest or dirtiest environment, including telecomm, comtrol
rooms, waste treatment, niining and more.[3)

See also

= Carborn monoxide detector
= Heat detector
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SYSTEM

ASD'Exhaust Principles

In normal applications, it is common for the air pressure in the protected
space (air pressure protected space - APS) to be the same as the air pres-
sure in the space where the ASD is mounted and the exhaust pipe is run
out of the detector (air pressure exhaust space - AES). As a result, the
design software that calculates transport times and detector sensitivities
assumes the air pressures of the two spaces are equal.

The sampling hole size, pipe size, transport time, and the fan aspirator
speed are all functions of the air volume that passes through the sampling
chamber. The sensing chamber is designed to detect smoke particles mov-
ing through the chamber at the speed of the fan. If APS is greater than AES,
the velocities of the sampled air entering the chamber may be higher than
the nominal fan speed, which could directly impact the detector's ability
to sense smoke patrticles.

Conversely, if AES is greater than APS, then air pressure is pushing on the
exhaust air and causing resistance and a drag on the'fan. As a result, the:
fan may rotate slower than designed, causing an increase in transport times
and a decrease of air into the sensing chamber. To eliminate the pressure
difference, the exhaust air needs to be piped into the same room that is
being sampled. ( Figure 6)

Sampling Pipe

| APS
7

A

Figure 6. ASD Exhaust - AES vs APS

ASD Sampling Methods

For the purpose of this guide, there are five (5 acceptable sampling meth-
ods for all potential applications.

Primary Sampling

The name of this sampling method is misleading; it is typically a supple-
mental system and not the primary detection system. Primary sampling:
is configured to sample the air from a specific location or where the air is
most likely to travel. For areas that have high airflow, such as data centers
or clean rooms, ihe primary sampling location would.be af return air gritles,
air handiing unit (AHWS), or air retunn, ducts.

Secondary Sampling

This method involves configuring the sampling holes at the ceiling level,
in similar locations as traditional spot-type smoke detectors. The sam-
pling holes would be spaced in accordance with the appropriate code
or standard.

Localized Sampling

This method imvolves protecting specific equipment/areas within: a. lasger
open space. Localized sampling may be used in a rack sampling system
in a large open warehouse.

SOR

For this type of sampling method, the air sampling holes are installed to
monitor specific pieces of equipment within a larger open space. This
method is different from Localized Sampling because the protected.
volume is much smaller, and the piece of equipment is typically self-con-
tained within a cabinet or computer rack. The ASD monitors the air used
for equipment cooling. This type of sampling is typically installed on criti-
cal equipment that would cause devastating results if damaged by a fire.

In-Duct Sampling)

This type of sampling uses an ASD, in place of traditional duct-mounted
smoke detectors, to shut down the associated HVAGC unit or close damp-
ers to prevent the spread of smoke in the case of a fire. It cam also be used
1o detect smoke particles being exhausted (or supplied) when a more sen-
sitive detector is necessary.

Considerations for ASD Systems Based on Their
Operating Principles

The Dilution Effect

An aspiraiing detection system’s sensitivity is dependent on two (2) main

factors: the number of sampling holes drilled in the piping network and.the
programmable smoke detection thresholds. The number of sampling holes
can affect the dilution. of the airreturning to the sensing chamber. For exam-
ple, when smoke is drawn into a single sample hole, it results in a dilution

of the smoke concentration as it is transported through the piping network

past other sampling holes that are aspirating clean air (no smoke concen-
tration). When this valume of clean air is mixed with the smaoke laden air
being transported into the detection chamber, the quantity of smoke laden

air is diluted: This is often referred to as the dilution effect. {Figure 7).

Sampling Hpe-|

—d_n L n N

Figure 7. The Dilution Effect

In Frigure 6, the gray represents smoke entering & single sampling hole at
the mest remate: location wiltin the: pipe. The smoke combines with. clear
air when it is transported through the pipe, diluting the smoke density. The
dilution effect is directly linked to the sampling hole quantity within the
pipe network. The more sampling holes, the greater volume of air being
transported to the ASD, which results in an increzsed dilutios: of the smoke:
suspended in the air.

Transport Tine

The transpont time is: definedas the time: ittakes for the smoke particulates
to reach the sensing chamber. The time is measured (in seconds) from
when the particulates enter the sampling point to the time they reach the
sensing chamber. The times are calculated utilizing the ASD's design soft-
ware and field verified during the system commissioning process.
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Several parameters should be taken into accoum when discussing
potential transport times:

e The size and number of sampling holes

¢ The aspirator speed sett-ing (rpm)

* The sensitivity setting of the detector

e The total quantity and configuration of the sampling pipe

Modern codes and standards require specific transport times for different
classes of ASD systems. The maximum required transport times for ASD
systems can range from 60 seconds for Very Early Warning'Fire Detection
systems, 90 seconds for Early Warning Fire Detection systems, or 120 sec-
onds for Standard Fire Detection systems. Refer to NFPA 72®, NFPA 76, or
EN 54-20 for the required transport times.

Principles

Active Detection System

The ASD system is considered an ACTIVE form of detection because the
aspirator continuously draws air from the protected:area into the sensing
chamber. This process is continuous and does not stop unless the ASD
is shut down. The active nature of the ASD provides for the earliest possi-
ble detection of the presence of smoke, thus why ASD systems are often
referred to as Early Warning Fire Detection Systems.

The extremely sensitive ASD sensing chambers. are another significant
aspect of the active smoke detection system because they can detect
smoke in a fire's incipient stage long before incurring damage to the pro-
tected space and equipment.

The Additive Effect

The ASD system overcomes dilution by the additive effect that is common
to ASD systems. The additive effect is a significant benefit of ASD technol-
ogy, which results in an extremely sensitive detection system, even when
multiple sampling holes are present.

During the detection process, aif is drawn inte all-sampling holes in the
piping network, which allows each hole to contribute to the total air sample
within the sensing chamber. As explained earlier, this is the total volume
of air within the detector's sensing chamber: the more sampling holes, the
greater volume of air. If multiple sampling holes are aspirating smoke laden
air, then the smoke particles are combined as they are transported back to
the sensing chamber. The ratio of clean air to smoke laden air is decreased:
It is this additive effect that makes the overall detection system more sen-
sitive than a traditional, spot-type smoke detection system.

Assuming the ASD's Fire Level 1 sensitivity is set at 0.25% obscuration
(obs) per foot (0.25 %/ft), the ASD system is protecting a room that is 4,000
square feet, and the system is designed with the sampling holes spaced at
20 feet per hole (400 sq. ft per hole), the resulting detection system would
contain 10 sampling holes. The 0.25%/ft is the sensitivity of the detector's
sensing chamiper.

To determine the actuat: seﬁsitiviiy of the individual sampling;hofe, multiply
the programmed: detector olbscuration rate by the total numiper of sampling:
hotes in the piping network.

For example, the detector sensitivity for Fire Level 1 set at 0.25%/ft with 10
holes drilled in the piping network would correspond to an individual sam-
pling hole sensitivity of 2.5%/ft (0.25%/ft multiplied by 10 = 2.5%/ft).
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The sensitivity is similar fo the obscuration rate of a traditionaf spot-type
smoke detector. This represents the effective sensttivity of the detector if
smoke enters a single sampling hole (Figure 7).

—H—H—‘ Hole Sensitivity = 2.5 %/ft

Detector Sensitivity
Threshold = 0.25 %/ft

K Detector Sensitivity = 2:5 %6/t

Fice Alarm .
Controt Panet
Figure 8. Comparison (ASD - point smoke detector) with smoke reaching a single

sampling hole or a spot point smoke detector

The benefit of the ASD system is its active nature to draw air into all sam-
pling fofes simultaneously; the air is combined in.the pipe and transported
back to the detector for sampling. When air is drawn into all 10 sampling
holes, the smoke particle concentration increases and the clean air concen-
tration decreases. As the smeke particles are added together, the: averall
detection system sensitivity is increased.

To explain the additive effect further, take the same 4,000 square foot room
with an ASD pipimg network withi 10 sampling holes and. smoke particles
being drawn into two (2) sampling holes (Figure 9). To determine the new
individual hole sensitivity, the: obscuration. rating. for Fire Level 1 (0.25%/ft).
is multiplied by the total number of sampling holes (10}, then divided by
numiper of holes detecting. smoke (2). This results in a new effective sam-
piing:hole sensitivity of 1.25%/4t; making the ASD: system twice as sensitive
as a spot smoke detector at 2.5%/ft.

-—H—Q—‘ Hole Sensitivities = 1.25 %/ft

Detector Sensltivity
Threshold = 0:25 %/ft

% Detector Sensitivities = 2.5 %/ft

errenoms:
Fire Alarm
Control Panel

Figure 9. Comparison (ASD - point smoke detector) with smoke
reaching two sampling holes or two spot smoke detectors

If smoke enters three (3) sampllhg, holes the: effective sensitivity is
0.83 %fft. and so on.

BE

Detector Sensitivity
Threshold,= 0125 %/ft

# Hole Sensitivities = 0.83 %/ft

Eeh. Detector Sensitivities = 2.5 %/ft

Fire Alarm
Control!Panel

Figure 10. Comparison (ASD - point smoke detector) with smoke
reaching three sampling holss or three spot smoke detectors
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To further explain the additive effect, this example can be expanded to
include smoke entering all, 10 sampling holes. Eacly sampling hole would:
have an individual sensitivity of 0.25%/ft, making the ASD systern 10 times
more sensitive tham spot smoke detecters at 2.5%/ft. (Figure TT)

3
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Array of spot smoke detsctors having
each an obscuration threshold of 2.5%

n
o
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n
1

Obscuration at the involved holes (%/tt)
=
-h w
| L

Aspifating smoke: distactor with a sensitivity
0.5 threshold'cf 0.25% oits per foct
0 T T T T T T T T T
0 1 2 3 4 5 6 7 8 9 10

Number of sampling holes or smoke detectors located in the smoke environment

Figure 11. Additive property of the ASD system

Low Sensitivity Thresholds

Another significant ASD benefit is the sophisticated, electronics that detect
smoke particles at much lower obbscuration rates and at multiple sensitivity
levels. These detection thresholds are programmablie and.allow end. users
the flexibility to create an extremely sensitive smoke detection system for
environments and occupancies that require very early smoke detection for
life safety and business continuity or less sensitive for environments that
are less critical in nature. The typical ASD system thresholds are. Ut -listed;
for sensitivities ranging between 0.00046%/ft (for the facilities where early
smoke detection is critical) and 6.25%fft (for environments that are not as
critical).

An aspirating smoke detection system. programmed to: detect smake par
ticles at the lowest possible UL listing of 0.00046%/ft would be over 1,000
times more sensitive than traditional spot-type smoke detection systems.

Aspirating Smoke Detection Benefits for
Diverse Applications

When it is critical to detect smoke at the incipient stage of & fire, ASD: sys-
tems have many benefits.

Early Levels of Detection

ASD systems' ability to detect smoke particles at much lower obscuration
levels make them ideal for areas that require the earliest possible smoke
detection (before combustion an damage can occur). Typical applications
include museums, historically significant buildings, culturally significant
hazards, and mission-critical facilities such as data centers. Also, the pro-
grammable sensitivity ranges allow the: ASD: systemn.to be: customized to
the individual hazard being protected, which provides the owner a greater
level of flexibility.

Reliable Detection

The ASD system’s detection software allows the sensing chamber to differ-
entiate between smoke particles and dust particles that may be suspended
in the sampled air. This technology makes the ASD resistant to nuisance
alarms and eliminates unwanted atarms that could cause unnecessary
equipment shut down, facility downtime, or premature building evacuation.

1
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Unaffected By High Airflows

High-afrflow rooms, suchas datacenkers telecommunicatiory centers, and
clean rooms, present a common hazard. The high airflow produces air
changes within the area and' dilutes smoke, making it more difficult o detect.
The: high ai# velocity caxies the smoke particles away fromi the traditional:
ceiling-mounted, spot-type smoke detectors and to the HVAC units for con-
ditioning. Larger particulates are filtered through the HVAC unit, but small
particulates pass through the filter and back into the room. The smoke
particles then become part of the ambient air, but they can be detected
because the ASD s actively sampling the air within the protected space.

No Degradation of Aesthetics and* Actions Refated\to:Tampering
Anrother benefit of ASD systems is the ability to conceal the sampling pipe
and remotely instalt the. detector, which makes them. suitable in environ-
ments where tampering is a concern (sucfy as correctional facilities or
schools.) They're also ideal for areas where aesthetics are a concern (i.e.,
historic or culturally significant spaces).

Usage in Harsh Environments

I harsh or dirty environments, large particles can damage traditional detec-
tors' electronics and smalf particles can initiate nuisance alarms. The ASD
systemn samples air from the protecied space and filters potentially dam-
agiing particles, making itideat:for installation,in such environments. Also,
the: detectar is located:outside the protected space, whiclh makes ASD:
systems suitable for areas that have extreme temperatures (such as cool-
ers and freezers).

Easy isintenance

After the ASD and sampling pipe is installed, the transport times and sam-
pling pipe pressures need to be documented. Then, the yearly maintenance

consists of testing the most remote sampling holes and comparing the

ransport time to the commissioning documents. When sampling pipe is

installed in a high ceiling.or concealed in.a subfloor, a test sampling: point

can be installed at floor level to make annual testing of the system easier
and reduce annual maintenance costs.
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Section 14

Historic and Cultural Buildings

Historic buildings and buildings that house cultural resources require
careful approaches to fire protection, due to the unique risks and circum-
stances they pose. Such buildings include historically registered landmarks,
religious buildings, museums, libraries, and art galleries, as well as any
building or structure presenting a unique or iconic design and aesthet-
ics. Others contain invaluable artifacts or heritage assets. Some historical
buildings were built using archaic construction techniques and with mate-
rials that may no longer be available. Buiidings can not only be historic in
nature and difficult to re-create if damaged; but their contents.can also.be
even more valuable and irreplaceable. Heritage and cultural collections
include priceless artwork, documents, and books that are culturally and/or
historically significant. Therefore, the fire safety measures applied in historic
and cultural facilities need to provide a satisfactory level of fire protection
and pose little or no harm to the historical fabric or valuable contents of
the building. Aspirating smoke detection.offers solutions faor. historicfcultural
environments to achieve a proper balance.

Minnesota History Center

State of Virginia - Capitol Rotunda
Figure 1. Examples of historical buildings

ASPIRAT

ING SMOKE DETECTIOHN

Historic and cultural buildings are often: public venues with significant
crowds, and facilities like. food service and child. care areas are needed to
accormmodate the visilingrpublic. Lifle safety risks stiould also be addressed
in these applications.

Fires involving historical structures and eultural facilities can be very costly,
not only in terms of damage to the structure and building contents (arti-
facts) but also because of the loss of business operations. Consider the
Louvre in Paris and the British Museum in London, which draw approxi-
mately 3 mifion and 6 milfion visitors each year, respectively. A major fire
in either of these two museums would generate significant revenue losses.

Back-of-house or nonpublic areas may often present significant fire loads
or unusual fire risks, such as. store rooms in FUseums and conservation/
preservation |laboratories that use flammable liquids or other chemicals.
Museums and libraries use a large amount of plastic-based storage con-
tainers, including film storage, magazine dividers, storage boxes and bins,
clothing bags, and various covers. Smoke produced by the combustion
of these plastic materials may be thick and acrid, which can damage the
museurn.and library collections in.the area of fire origin.and througheut the
connected facilly. It shoufd: be noted that the electrostatic characteristics
of these plastic covers and:bags have a tendency to attract smoke parti-
cles to clothing and other fabrics. From a fire protection perspective, book
stacKs and stored collections are often more comparable to warehauses
than typical business occupancies.

Figure 2 and 3. New York State Museum Storage Room (cardboard boxes)
and Carnegie Museum of Natural History
(“Big bone” collection storage room with wood boxes)

Figure 4 presents a basic depiction of the fire environment that may develop
within a historic/cultural structure. The fire releases heat, light, and other
products of combustion. The possible negative consequences directly
attributable to the fire are as follows:

® Human injury or fatalities.

» Reduced visibility or blocked passages of building spaces.

* Fire and smoke damage or destruction of building contents.

= Fire and smoke damage or destruction of the building structure.

o Interruption of operations.

e Financial Loss
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Schematic of the Fire Environment
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Figure 4 - Fire Environment in a Heritage Environment

Indirect consequences of a fire can also affect historic/cultural buildings
and increase the need for a prompt response. The following indirect con-
sequences are a special concern for the historic fabric and contents:

¢ Water damage.
e Physical damage due to fire suppression efforts with hose streams.

* Damage due to mishandling or moving of objects in emergency fire
conditions.

e Damage due to a cleaning or restoration process after a fire.
e Threat of theft during fire.

Benefits of Aspirating Smoke Detection

Aspirating smoke detection (ASD) has many benefits for historic build-
ings, including:

- Low threshold alert and alarm values, which can help detect fires
even if smoke levels are quite low during the incipient fire stage. This
early fire detection increases the time for safe: evacuation, allows for
fire suppression actions to reduce potential damage, and reduces
the risk of business interruption.

- Active air sampling in large open spaces such as in atria, con-
courses, and high ceiling spaces where smoke stratification is
possible (smoke generated from small fires may not have enough
buoyancy to reach the ceiling of such,.spaces).

~ Fire detection in concealed spaces and any other areas where test-
ing and maintenance could be difficult.

- An ability to be integrated in the historic structure and fabrics with
minimal alteration, visual or otherwise.
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— An:ability toinclude different levels of warnings and alarms to provide
an opportunity for building occupants to investigate and manually
use fire suppressants before an, autematie fire suppression: system
starts o operate.

- The possibility to sample in-duct for high airfiow and atmospheres
that contain controlted HVAC configurations.

The long list of fire risks associated withhistoric and' cutturak resource buifd-
ings is addressed with-several key documents, which outline guidance
and approaches for developimg appropriate fire protection in such build-
ings. Simce the 1940's, the U.S based National fire Protection Association
has fostered an interested in histeric. buildings and contents. The NFPA's
Technical Committee on Cultural Resources maintains two standards doc-
uments specific to the fire risks and concerns for preservation in historic
and cultural buildings:

* NFFPA 908 "Code for. the: Protection of Cultural Resource: Properties —
Museums, Libraries and/Places of Worship”

= INFPA 314 “Code for Fire Protection: of Historic Structures”

In recent years, efforts have been made in British, European, and ISO stan-
dards development for comparable NFPA documents, including:

® British Standard 7913: 2013 “Guide to the Conservation of Historic
Buiidings”

¢ Scotland Technical Advice Note 28 (TAN 28) - “Fire Safety Management
inHeritage Buildings™

These documents contain concepts and considerations to select and imple-
ment aulomatic fire detection in historic buildings. They not only include
early fire detection goals, but also the goals to minimize/avoid damage or
imeversible: changes to the: historic fzbric.

INEPA 908 “Code for the Protection of Cultural Resource Properties —
Museums, Libraries and. Places of Worship™ adopts such goals and
olojectives related to:

~ Collection preservation: associated with a reasonable level of protec-
tion for the stored collections against fire, products of combustion,
fire suppression agents, and activities.

- Building preservation: associated with: a reasonable level of protec-
tiom for unique characteristics and fabric of these buildings against
fire, products of combustion, fire suppression agents, and activities.

~ Continuity of operations: associated with, a reasonable level of pro-
tection against “disruption of facility operations consistent with the
organization's mission and protection goals”.

Cultural buildings may also be classified as historic structures; in such
cases, addlionatfire protection.goals and objsctives may be also con-
sidered. NFPA 914, “Fire Protection of Historic Structures,” adds to the life
safety goals and historic preservation goals as folfows:

- To minimize the damage to historic structuses and contents from
fire events including the: effects of the fires and of the fire suppres-
sion actions,






