REPORT NO. FT-C-07-93
ON PERFORMANCE OF DRAFTHOOD EQUIPPED
G%‘% -&??LIAP«%("‘B& MODIFIED BY THE
ETRIC DAMPERS

A G A LABORATORIES
FIELD TEST PROGRAM

A Field Test Report is not equivalent to product design certification. The factual information
provided is intended only to assist code enforcing authorities, and others involved in judging
acceptance of the device for use in their area of jurisdiction.




REPORT NO. MEA FT-C-07-93

REPORT ON EQUIPMENT FIELD SAFETY TESTING/EVALUATION BY
INTERNATIONAL APPROVAL SERVICES, AMERICAN GAS ASSOCIATION
LABORATORIES, CLEVELAKD, OHIO ON DRAFT HOOD EQUIPPED GAS
APPLIANCES MODIFIED BY THE ADDITION OF DOUBLE ACTING BAROMETRIC

DAMPERS.
TESTING REQUESTED BY: Steve Guzorek
Vice President, Engineering
The Field Controcls Company
REPORT DATE: November 1, 1993

TESTING LOCATION: Testing was conducted at the unit
installation sites listed herein and at the
manufacturer’s laboratory facility located at
2308 Airport Rd., Kinston, North Carolina
28501.

PREVIOUS OR PRESENT

CERTIFICATIONS: Designs of all of the gas appliances utilized
for this evaluation were in their original
configuration (as built) and as originally
certified by the American Gas Association
Laboratories (A.G.A.L.). The Field Controls
Co. dampers utilized are listed by
Underwriters Laboratories (UL). This
information was verified by data plate
information.

TEST UNITS: This report only applies to the unit
installations listed herein and as installed
at the testing locations identified above in
the report.

EXTENSIONS: Acceptance of or extension of results of
testing herein contained to similar units or
installations installed or placed at other
locations becomes the responsibility of the
jurisdiction or person making such a
decision. Such decisions are outside the
scope and purpose of this testing program.

TEST PURPOSE: The purpose of testing herein described was
to have verification from a third, impartial
party, of performance results obtained when
certain draft hood appliances and appliance
installations are modified by the addition of
barometric dampers. Testing was intended to
monitor equipment performance before and
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NOTICE:

FORMAT:

after conversion. The main areas
investigated, addressed safety related issues
pertaining to changes in combustion related
characteristics such as carbon monoxide
formation (both measured and air free
calculated), flue gas spillage, venting, and
carboning. Incidental other non safety
related data such as efficiency changes based
on undiluted {(sample taken ahead of draft
hood or barometric damper) flue oxygen and
carbon dioxide levels were alsc recorded.
Field Controls Company intends to utilize the
results for product engineering and
develcopnent, product acceptance, and for
informing and educating jurisdictional and
codeg authorities.

This report applies to the design in the
configurations only as tested at the herein
identified locations. The report can only be
published or issued as a complete entity and
no abstracts or abbreviations are permitted.
The report cannot be used or in any way
presented or proffered as evidence of
certification. The information provided is
intended to provide the user and any code
enforcing authorities and others involved in
judging acceptance of the products covered by
this report and also to assist in further
research and product engineering.

This published report consists of eighteen
(18) sequentially numbered pages. Contracts
for field testing, testing data, and related
documentation are on file at the American Gas
Association Laboratories, 8501 East Pleasant
Valley Road, Cleveland, Chio 44131. sSaid
material will be retained for a period of ten
(10) years from the date of the report shown
above.
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INSTALLATION
DESCRIPTIONS:

evaluated for this report.

Addresseg*

Site 1
Private Residence
Northfield, Chio

Site 2

Small multifamily
residential apartnment bldg.
Akron, Ohio

S8ite 3
Commercial Establishment
Akron, Chio

Site 4
Hotel Equipment Room #1
Canton, Ohio

site 5
Hotel Eguipment Room #2
canton, Ohio

gite 6
School Building Boiler Roonm
Perry, Ohio

Field Test Sites

Type of Approximate
Eguipment Adge
Upfliow Forced

Air Furnace 3 yrs
Atmospheric

Five boilers, 5+ yrs

Atmospheric "
Common Vented "

Commercial 2 yrs.
Water Heater
Atmospheric
2 @ Boilers - 15 vyrs
Atmospheric 19 vrs
2 & Comm. Water 3 yrs

Htr - Atmospheric

2 @ Boilers =

Atmospheric <5 yrs
6 @ Boilers -
Atmospheric <5 yrs

*Actual site addresses are on file at A.G.A.L.
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Equipment installed at the following sites was

Appliance
Input Rate

Btu/Hr

125,000

2 @ 62,000
1@ 37,500
1@ 96,000
1@ ?

{(could not b

determined)
520,000
1, 375, 000 (nm
2,750,000 @mao
800,000

197,000
250,000

2,000,0008

1,119, 0008




ORIGINAL CONFIGURATION SITE NO. 4. MULTI-RATE HOT WATER BOILER NOTE
DRAFT HOOD RELIEF OPENING WITH INDICATIONS OF SPILLAGE

TESTS AND EVALUATION
CRITERIA:

Testing was conducted using portions of the
following American National Standards
Institute (ANSI) standards and other standards
listed below as guidance and also based on the
recommendations of experienced certification
test engineers of the American Gas Association
Laboratories:

Standard Nunbers Titles

ANST %21.10.3-19920 Commercial Water Heaters
ANST 721.13-1991 Boillers

ANST 221.47-1990 Central Furnaces

ANSI 72223.1-1992 National Fuel Gas Code
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RATIONAL FOR TESTS:

When possible, testing procedures eguated to
requirements of the above standards; however,
in order to demonstrate the condition of
concern to the program reguestor (such as
puild up of CO levels over time), sample times
did not correspond exactly to times specified
in the standards. There were no changes in
the methods for €O limit and air free
calculations from values determined by the
referenced standards.

SITE NO. 4 SEALING DRAFT HOOD RELIEF OPENING AS PART OF CONVERSION

TESTING CONFIGURATION:

Testing was conducted in two stages. The
first stage consisted of field testing at
various northern and Mid-Ohio locations in mid
March, 1993. The test sites were selected on
the basis of ongoing appliance performance
investigations which were being conducted by
various servicing organizations and local
agencies. The second stage was completed in
July 1993 at the Field Controls Engineering
Labs in Kinston, North careclina. At this
site, specific items could be investigated
under controlled laboratory conditions.
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TYPE OF GAS OPERATION:

on site field testing was conducted in the
original installed configurations without any
modification of the units or the installation
except for either blockage or removal of the
original draft hood and the addition of the
parometric dampers and any needed vent piping.

Tn Ohio: Natural gas service as provided on
site by the local gas distribution utilities.

cas at the Kinston, North Carolina: Provided
by North Carolina Natural Gas Corp. along with
an analysis and heating value print out
verifying composition and BTU contents.

SITE NO. 4 CONVERTED TO OPERATION WITH
FIELD CONTROLS DOUBLE ACTING BAROMETRIC DAMPERS
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TEST EQUIPMENT AND
INSTRUMENTATION: - A Slemans Ultramat #22P, a Test-0-Term Model
No. 342-3 and an Enerac Model No. 2000
portable combustion gasses analyzer and
temperature and draft indicator

- Validyne Model No. P8309% calibrated digital
pressure gases

- Epselon/Lambda Electronics Corp. Model No.
NGX~5 gas leak detector

- Fluke Model No. 8022A nultimeter {(VOM meter)

- Biddle Instruments Catalog No. 21154 Meggar
tester

-~ J and N Associates Inc. Trak-it combustible
gas indicator

- Omega Engineering Inc. Model No. HH-30
portable air velocity meter, (digital
anemometer)

~ A Marlin Thermicator No. 402A potentiometer,
Type J

- Calibrated temperature probes and
thermocouple wire

% - Variable transformer

TEST AND EVALUATIONS

CONDUCTED:
The following tests were conducted in
accordance with requirements stated in the
previously referenced standards. Where test
procedures could not be controlled to totally
duplicate the standard requirements, the
purpose of testing was still maintained to
provide the results of testing as intended by
the regquirements.

Testing was divided intc two phases.

The first phase consisted of an on site tests
at established appliance installations. At
these sites normal combustion tests were
conducted first in the original configuration
(with draft hood) then with the same unit
after the draft hood was replaced by a double
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acting barometric damper. All appliance
modifications on site were done directly by or
under the supervision of gualified trained
service professionals equipped with
functioning instruments such as combustion
gases analyzers and draft measuring devices.

A check of their instruments was periodically
conducted by utilizing the Laboratories
certification capable eguipment.

The second phase of testing was conducted at
the laboratory facilities of Field Controls in
Kinston, North Carolina. This phase of
comparative testing consisted of a program of
normal combustion with draft hoods, blocked
flue combustion with draft hoods, and down
draft combustion testing. The same tests were
then repeated but with the draft hood blocked
and/or replaced and with a double acting
parometric damper. Firing rates and, main
purner and pilot operation charac-teristics
were alsc verified for every test condition.

During the second phase of the program,
testing was conducted on three basic
appliances, 2 @ A.G.A. listed hot water
boilers and an oil-fired boiler was converted
to natural gas operation by an A.G.A. listed
power burner. When in the course of the
testing the factory supplied draft hoods were
changed out with double acting barometric
dampers, the barometric dampers were installed
in three different configurations on the vent
as identified in the enclosed sketch.
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ppa = part per million
d.h. = draft hood

* With only one unit on.
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TEST RESULTS - Installation Sites
UNIT WITH DRAFT HOOD UNIT WITH BAROMETRIC DAMPER
Test Site Type of co ppm o co ppm Comments .. . CO ppm oy " co ppm.: Comments
Humber Appliance Before d.h. Before d.h. - Air Pree Efter d.h. Bafore bidl .o} Before b.d. {7 RAir.Fres :
1 Upflow type 112 8.0 171 3 minute 20 6.4 38 3 minute
forced air sample sample
furnace
2 Residential 15 8.7 105 15 7.6 24
boilers #2
3 Commercial 280415 3.4 1004 20 6.0 41
water to 1489
heater
4 Commercial ** o Unit 59 right 6.3 right 114 B.h.
Boiler #1 spilled 59 feft 5.6 left 129 spillage
from d.h. corrected
for 3 when damper
minutes added
4 Commerciasl >3500 10.2 >4186 braft -.00 265 8.5 380 Possibility
Watey sooting of
Heater #1 common vent acecumilated
with boiler soot also
#2 burning off
as €O
3 Conmeyraial 80 5.% 177 Common Vent 11 4.9 27
Boilers #2 with above
5 Commercial 1748 left 5.6 2719 left braft 0.0" 131 left 5.1 313 left Draft ~ .0
Boiler #1 266 right 5.3 612 right below d.h. 113 right 5.0 275 rwight to =.04
calm day windy day
Commercial 510 left 5.2 1197 30 left 5.0 i3 draft -0.01
Boiler #2 62 right 3.8 199 to ~0.05 -
windy day
& Commercial L2+ 5.7 240 Draft 7 6.4 13 Units 1, 2 &
Boiler #1 18 - 650 7.6 to 5.7 39 to 1391 Bixd 3 operated
cancurrently
foiler #2 18 -~ 650* 7.6 ta 5.7 " Less than 15 5.3 35 for CO
600 in.® air reading
apening
inlet to
room
Boiler #3 128 - 650* 7.6 ta 5.7 " i2 6.3 23
Six o
jdentical
boilers in
room
h.d. = baromebric damper ¥ Short pun Eime mot vaiid for ©0/CO0, readout. Unit was shut off, spilled from 4.h. 3 minutes.

With al} units omn, CO varied with time from 18 to 650 ppm




COMPARATIVE TESTING

- WT FIELD CONTROLS LABORATORY FACILITY

WITH DRAFT OO0 01 WITH DOUBLE ACTING BAROMETRIC DAMPESS
ST || Test Carbon Carbow | AirFreeppm | Comments: Draft Hood Daeaper Location | Test F Carbom Masaxide . | Coxbom Dioxids | Adr Free ppm | Comments: B.D. Tests.
NO, o Peccest o e o S Momaxide
1 NE 18 6.1 T8 Vertical Cose Type D H NC 9 55 Fil Damper 36" above unit
jacket
i BF 41 6.2 §1 Vertical Come Type D.H. H BF 17 55 335 "
1 BD 0.413 39 6.2 77 Vertical Cone Type DH. 2 o 6.924 (] 6.7 1264 "
1 NC 38 6.5 " Vertical Cone Type DL 2 DD 005 498 7.6 T
i DD §.05 45 [ X3 86 Vertical Cone Type D.H. 1 N 17 54 37 Damper 25" above unit
1 BF el 6.0 53 jacket
] .628 DD 168 73 281
1 0.95 BD 1166 7.8 3388
2 NC 41 7.8 43 Integral B.H, 1 wNC 14 1.8 17 7" MG1 Damper
2 B¥ 47 9.8 647 futegral D.H. i BY 157 9.1 3460 I MG Damper
1 B A1 956 5.7 1741 Intepral D.H. 1 1.5 DD Flame Relt Out-Shut Down
3 Db 85 §94 6.2 175¢ Etegeal D.H. 2 NC 4 635 8
2 BF 34 8.4 49
2 802 DD 3461+ 3.7 4327+
2 4.62 DD 33924 .3 $450-+ Repeat Check Test
2 6.05 BD - - - *Unit Shutodf by Flame
b3 4,011 DD 3283+ 8.t 4845+ Switch and Flame Senser
2 NC i} &7 9 Reversed Damper Blade
2 8.911 BB 3283+ 8.1 4945+ Reversed Damper Blade
3 NC 15 7.4 33 futegral D.H. 1 NC ] 5.3 1
3 ¥ 154 T8 468 Tntegral I.H. 1 HF 68 7.4 113
3 NC [4 6.4 b} Hepent of previcas N.C.
3 Bn 6,018 17 7.3 1% Imtegral .41,
3 2 NC 9 2.4 3 4" baro. damper
3 2 BF 333 8.8 454 6" haro. damper
3 P Do 6,013 3289+ 8.8 4560+ §" barg. damper
3 2 NC 8 5.1 1% 7* bara. damper
3 2 DD 6.018 31344+ 7.4 2167+ 7" haro, damper
3 1A NC 2 49 g 6" baro. damper
iA BF 156 7.5 54 §* baro. damper
Lkt #1 - OF fitwd hotier, covverind with patwrst power bumar, apot cat P1LETT Blude
AIE 2 o Hol wisker bofler, S10,000 Biurhe dnpat, shneiphick: Surner, deaft hood equipped {inhepraly
Unii 43 - Hiok water Bolbée, 163,800 Bra/hr Tnged, stmwapheris: urnee, drafl bood equipped Integral) Page 11 of 18

Fant Contiion « NO % pocmwd csrdrtion, BE = klotked flue sunbasiion, D + dewn drah ooenbasiion
& & Fnpdered outstde of lnstramentation Hinks




Data was also collected by a Bacharach Model No. 300
combustion analyzer which was periodically verified to
be accurate by comparison to A.G.A. certification
equipment.

Test results are summarized on the enclosed tables.

The table entitled "Test Results - Installation Sites"®
1ists combustion data obtained at the original equipment
sites. It should be noted that in all instances given,
when barometric dampers were retro-fitted, appliance
combustion safely increased as evident by lower carbon
monoxide (CO) readings. &1l instances of operation
appliances outside of the 400 parts per million (ppm)} CO
air free {stoichiometric) limit set by the referenced
standards were found to be significantly corrected and
prought back to within the limits. (Test site No. 3 -
water heater, No. 4 - water heater, No. 4 and No. 5 =~
poilers). It should be noted that the placement of
barometric dampers and related engineering judgement was
conducted by qualified service professionals utilizing
suitable equipment to re-enforce their decisions.

The results of comparative testing under laboratory
conditions also indicated improved appliance performance
for CO safety with the notable exception of down draft
test conditions. The results obtained under forced down
draft conditions point to a need to minimize the effects
of down draft conditions on the operation of barometric
damper equipped appliances.

Possible solutions to minimize the effects of downdraft
on appliances equipped with parometric dampers are; vent
spill switches mounted to barometric dampers, (Vent
spill switches are very adaptable to effective mounting
to barometric dampers since installation of the devices
in the spill stream path of the flue products is easily
controlled), flame roll out switches, (presently
reguired for furnaces and poilers) and, vent termination
designs limiting down draft. Other approaches not
listed are also possible.
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SITE NC. 4.

TOP LEFT AND RIGHT - WATER
HEATER AND BOILER BEFORE AND

AFTER CONVERSION TC OPERATION

WITH BAROMETRIC DAMPERS

BOTTOM RIGHT - WATER HEATER
BEFORE CONVERSION. NOTE
EVIDENCE OF COMBUSTION
PROBLEMS AS EVIDENCED BY
SoOT DEPOSITS BELOW HOOD
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TE NO. 6.
TOP - BEFORE CONVERSION
BOTTOM - SAME AREA FOLLOWING CLOSURE OF DRAFT HOOD RELIEF OPENINGS
AND MOUNTING OF DOUBLE ACTING BAROMETRIC DAMPERS
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TESTING STATION AT
FIELD CONTROLS CO.,
LABORATORY FACILITY.

TOP LEFT - TEST OF
ATMOSPHERIC HOT WATER
BOILER

TCP RIGHT - TEST CF
FAN ASSISTED BURNER
EQUIPPED HOT WATER
BOILER

RIGHT - VIEW OF TEST
ENCLCSURE AND SOME OF
THE INSTRUMENTATION
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Report Prepared By

ity AL

LASZLO J. SZABOLCS
Project Engineer
A.G.A.L.
Cleveland, Ohio

pate _ff / f// 23

CONCLUSION

Testing herein described indicates a trend toward improved gas appliance
combustion efficiency and reduction in carbon monoxide emissions when
original equipment draft hoods were replaced by double acting barometric
dampers, Indications are that use of barometric dampers for gas appliance
designs is a viable alternative for the traditional draft hood, Use of
barometric dampers resulted in improved performance for appliances tested
for all conditions with the exception of down draft conditions operation.
Field testing also verified that for some of the units the addition of double
acting dampers resulted in acceptable appliance performance (for CO levels
under ANSI Standards) when the same appliance was operating at failure
tevel when utilizing the original draft hoods. In order to maximize benefits of
these changes, all conversion work should be conducted under the direct
supervision of qualified staff.

Report Reviewed BY

7
7
r
&ééﬁ%,zéaﬁéﬁwum«

g
JOHN P. GORMAN
Project Manager
A.G.A.L,
Cleveland, Ohio

Date /,;/‘{/ﬁf 2




RPT. #FT-C-07-93

o ) JOB # 23792.3
APPLICATION FOR FIELD TEST CUST # 1817

{0
American Gas Association Lahoratories

“Name of Applicant

{{rpenization}

Address of Applicant

(Street and Mo, City, Stote, Zip}

>sroduct Modet No. and Type WWEMLD&EPMM" ds
~Manufacturer Applicant
' ocation of Product . Field Installed Units, Northern Ohia

~TO THE AMERICAN GAS ASSOCIATION:

- The above applicant applies for test work to be performed on the designated product as located or installed. The
information provided in the field test report is intended only to assist code enforeing authorities and others involved in

_iudging acceptance of the product.

“GENERAL CONDITIONS

. Test work will be related to recognized standards when applicable.
L Applicant must provide personnel for initial start up, explanation of sequence of operation and safety features and
any other work necessary during the test of the product(s).

3. The product(s) shall be installed and ready for testing under actual operation.
ik, Applicant shall furnish drawings of the product(s) if requested; otherwise, the Laboratories will produce drawings to
: adequately describe construction of tested product(s).

3. An estimated cost for the field test work will be given to applicant, who shall pay this fee before any services are

provided. Should costs exceed the initial estimate, applicant agrees to pay the additional costs immediately upon
receipt of invoice.

0. The test report, or detailed results of the tests will not be divulged except with the mutual consent of the applicant.
EST REPORT
Upon completion of test work and full payment, the Laboratories shall provide a test report to applicant or his
designee.
e, The report shall apply only to product(s) tested, and generally only to one location or installation.
3. Applicant agrees that the field test report, if published or distributed, can only be issued as a complete entity and

that no absteacts or abbreviations of the report can be made. The field test report cannot be used for or in any way
proffered as evidence of certification, product endorsement 01 approval,

S LIABILITY
1. Applicant shali indemnify and hold harmiess the American Gas Association and its members, officers, directors,

employees, agents and representatives from liability and for any and ali claims of loss, damage of injury, of any
nature whatsoever, arising out of or connected with the test work, This provision includes, but is not limited to
claims, loss, damage or injury occasioned by sole simple or gross negligence of the American Gas Association and
is to be construed broadly. .

2 Laboratories’ employees while at facilities to perform test work and inspection, agree 10 comply with ail applicable

rules and regulations known to them. Applicant shall not be liable for any loss or injury to Laboratories’ property

or employees sustained while on premises to conduct test work.

' For the Applicant 01&1{_ For A.G.A. Labnra&@/i i
- (f'\i%'A‘ - @}:\ v

e} Richard | Schulte. vice president, A g A abartories

| 5'/;2,;.)& @)u_ rul&'a?’k L}/np ZT%C‘! AR 0 R 4903
: —

(Nume printed and Tile) {Dated)




