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DEseEL FUMES
DETECTION SYSTEMS

EnviNRONMENTAL CONTROL SYSTEM
Features and Advantages

= Simple 10 operate and maintain by tacility and
buliding persannel

m Usas CO, as a surrogate or NO, as an altermative
sensor for total air quality conirol

= Syitable for both existing and new systems in
buildings.

m Infrared CO, or electrochemical cell NO, detection
incorporating the latest microprocessor
technology.

m Saves money by operating the ventilation system
only when required.

m Profection for personnel working in vehicular
Spaces,

m Rugged construction suitable for garages, tunnels,
public spaces, etc

Applications

m Parking garages where Diesel vehicles are the
majonty.

m Parking and service garages for buses, trucks,
and road mainlenance aguipment.

m Platforms in bus, truck and railway terminals.

= Control of ventilation in vehicular lunnels. Bulletin DG-EN
© April 1995



THE HisTORY OF DIESEL FUMES DETECTION

Inithe early 1970's, consulling engineers began specilying
carbon monoxide (C0) detection and comrod systems for
demand-based ventitation in enclosed parking garages
and facilties. While CO detection was sufficient for
ventilation contral in lecations where gasoline-fired engines
ware the norm, bus garages, fire stations, loading docks
and other facilities dominated by Diesel engine powered
vehicles presanted a problem. While CO was present in
Diasel exhaust. it was not the primary poliutant. Diesal
fumes are made up of the oxides of nilrogen, sulphur
dioxide, carbon monoxide, carbon dioxode and respirable
combustible dust (ACD). While some consuliants would
specify CO-based detection systéms anyway, personne
in Diesel-dominated facilittes would complain about the
air long before the carbon monoxide would nse lo
unacceplable levels. A new method of ventilation control
had to be developed for these facilities.

Inthe sarly 1380's, the United States Bursauof Mines and
the Canadian Depariment of Energy, Mines and
Resources conducied a study into the nature of Diesal
ehaus! and determined that carbon dioxide (C0,) already
a major component of Diesel fumes, was an acceptable
surrogate for ventilation control in facilities where Diessl
vehicles were present, The relationship curves from the

published research indicated thal maintaining a GO,
concentration between 1300 and 2500 PPM would ensurna
that the air quality would be maintained at acceplable
levels. Acme offered its first COy-based Diesal fumes

detection unit in 1082 and has produced hundreds of
single and multpaoint installations since that ime.

DIESEL FUMES DETECTION AND SENSOR SELECTION

Mew technology has permitted Acme 1o offer Diesal
fumes detection and control systems based on a vanety
of seneors, These include:

* Indfrared COy analyzers, and,
* Electrochemical cell NO; sensors,

Multipoint DG panel with NO, elactrochemical cell
gonsors for Diesal Fumes,

2 point dual gas panel with optional CO sensor
boards and infrared CO, analyzer for
Diesel Fumes.

C0,-based systems are acceptable in locations whera
direct-fired heating will not be used, asdirect-fired systems
croate additional CO; emissions and rander accurala
Diesel fumes detection impossible. Systems with NO,
sensors can be used in all locations regardless of the
heating method employed. When specifying a detection
system, enginears should note that infrared analyzers
have a long life, while alectrochemical cells need to be
changed every 18-24 months. It 15 advantagecus.
therefore, to opt for a COy; infrared analyzer when
conditions permit,

ACME's sYSTEM DESIGN PHILOSOPHY

Qursystems aredasigned (o be operated and maintamead
in @ building environmenl where highly-traned
instrurmaniation and lboratory personnal are unavaitable
or can only be obtained at high cost. We design
componants 1o ba easily replaceabls with commonly
available tools by personnel with typical maintenance
skills. Our panels are laid out with maximum accessibility
in rmind and often provide room for future expansion, Full
documentation is provided with each system in order 1o
faciltate installation and simplity maintenance. While
many systems offered on the market are dervatives of
instrurmentation eguipment, ours are specifically designed
to meet the needs of the HVAC environment.

UPDATING EXISTING DETECTION SYSTEMS

Acme Diesel fumes detection and control systems can be
added 1o existing CO-based ventilation control systems
as required, The logic of both systems can be matched
or combined to meel the revsad needs of the facility.



TYIFICAL INTERNAL LAYOUT OF A
DG-EN CONTROL PANEL
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DESCRIPTION OF OPERATION

&, Theair sub-assembly has smallindependent pumps
for each sampling point. The sampling pumps work
continuously bringing currant air samples from aach paint.

B. The DG-EN systemn measuras carbon dioxide by
means of an infrared gas analyzer that uses the unigue
NDIR (non-dispersive infrared) absorption spectrum for
carbon dioxide. Air samples from each point are
saquantially pumped inta the analyzer's sample cell. A&
beam of infrared energy is generaled by the infrared light
source and passes through the sample cell. The energy
absorbed (al the specific wave lengih) as a funclion of
COy concentration in tha sample air is determined after
the beam exits the sample cell, passes through an
optical fiter and lastly impinges on a datector located al
the cthier end of the sampla cell. The analyzer's alscironics
produce an output signal proportional te the CO,
concentration [The MO, procass s similar, bul using an
glectrochemical call},

C. The CPU board can be programmed to sample up
to eight points. The CPU board saquences the 3-way
solencid valves that diverl the sampled air inio the
analyzer sample cell. Dwall lime for each point is 60-80
sac. Tha CPU stores the CO,/NO, concentration of each
point in meamory, displays the concentration on a 4 digi

7T-sagment LED display and provides a s&l of analog and
digital oudputs for each point,

D.  The CO/NO, output relay boards combine thair
oulputs to produce a logic of operation as required for
specilic applications. There can be one or more Zones
per panel. The system operation can be single step,
mubiple step or propotional to the demand of the space.
The proportional signal can be volage, 4-20mA or
pneumatic 3-15 PSI.

E. The ACME DG-EN Series panal culpuls are used
tocontrol fans, dampers, make-up airunits, VAY systems,
plus local and oplional remote alarms and supervision
Panels ara compatible with all new or existing building
automation and contral systems

F. Thaindicating lights and tha LED display on the door
of the panel continuously display the condition of each
individusal point relalive 1o the operating levels and the
alarm level. It is therefore possible 1o see tha complate
condition in the space al a glance.

G. The panel also incorporates the necessary power
circuits for the above and operates from a dedicated
120V, 1 phase circuit,
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TYPICAL FIELD DIAGRAM
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TYPICAL SPECIFICATIONS ror ACME's DG-EN SERIES EQUIPMENT

GEMERAL

Supply, install and connecl a DG-EN Seres Efviraremental
Conirel Sysiem o Monitor ard Contd Diesel Fumes as
manufactuned by ACWE Enginaanng Products. Equipmant shall
include tha fodlowing basic Seatuhes:

Pamole sampling haads wilh high capacity cartndga fflars for
Specs MOUNBRG of duct in duct insmlation, as shawn on
drawings.

Sampling pumps sesambly. Thane shall be one pump and ona
acpustable low ndcator for sach sampling paint.

S-way solenoed valves assambly dvering salacted sampled &if
w0 e indmmed 00, snalyzer (or NGO, séectm-chemical cel)
aocording o tha TP program.

Non-disperaies infra-red ©0; analyzer (or MOy slecim-ohamical
call} with filter and flow indicsiar

CPU Caniral Procassor
walus storage, dsplay and cutputs.

Linit with memary for programming, |

Cutput relay boards wit twe opsmting and one alam output for |

sach sampling poirt.

Enclosuire ahall ba kacking typs with no adustmants accassible
frm tha outsda, Indcating lights displ oy condition &l sach paint
Monitading capability of up 1o 8 sampling locations,

OPERATION
| et bl mam plireg pumps 1o nan conbinuoushy bARgIng updaied
anr 1o conirol panel from sach location,

Emch location shal be i BRQUISTILE ACOD

A phad
programming. Al tha end of each eepecive point sam tima,

o GPL |

s CPU acquires the COMNO, mnmhhﬂﬂ..

mnalyzerar WO, slecto-chemical ol

PRAOPOATHOMAL [AMALCG) OUTPUTS

Esch cutpul shad ba accarding to e CO,NO, concentration af
the respacive location over the datection ranga ol he sensar

SETTINGS AVAILABLE PER SET OF OUTPUTS
Threa "OMN-0FF" levels of opamgan,

Flow sdusimant on indcating fow matar.

MSPLAY

Umit shall display tha tollowing:

Sansor tiow indicator confims sef is Bowing fnem seneor,
"LED" displary shall indicate location in samplng stage.

LE Ds for *CIN-OFF” light up whan relays are anargized

Fast sequance digital dsplay mdicales continucusly locaton
numriber end SO WO, value of all points samaled.

6.0
E.1

.2
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NIGHT OR WEEKEND OVERFIDE INTERLDCK) - DPFTIOMNAL
Linit shall ba programmed for this ype of coeration thiough
coninct opening. Al ouiputs shall go to* e, fers shall ba no
sampling or display but unit circusry shall ba on “sisnd-by* ot
immadiate cparabion o GonRE Cosure.

PHEUMATIC QUTPUTS (DPTICMAL)

{SPECIFY APPLICABLE PARAGRAPHS)
Proside main alr (20 PSI) connacton and gaugs

Prowide 3-15 PSI propofonal cutput from each [or selacted)
lecations.

Provida 3- 1!Fﬂpmpuﬂmlnpnrﬂmm Signal valus
o ba based on parcantaps of points in & zone demanding
venbilason,

EYSTEMSE OPEAATIONAL CONTROL

DESCRIBE HERE FOR EACH HVAC OR SIMILAR SYSTEM
WHAT THE DUTPUTS OF THE AR QUALITY MONITOR
SHOULD ACHIEVE, SUCH AS:

CONTROL OF FANS

CONTROL OF SPEED OF FANS

COMNTROL OF FAN CAPACITY

CONTAROL OF ON-OFF DAMPERS

CONTROL OF MODULATING DAMPERS

INFORMATION TO COMPUTERIZED BUILDING CONTROL
SYSTEMS

ACTIVATION OF ALARM CIRCUITS

PROVIDHWG RECORD OF AIR QUALITY IN SPACES
FROVIDING RECORD OF ENERGY SAVINGSE DETAINED
ETG,

FACTORY TESTING & LISTING

EQUIPMENT shal be nun for one week &l the faciong fuly
oparatonal Bh semuahor prcr o shipment o fe field Peconds
of iestng shal ba submitied to tha enginears.

EQUIPMENT shall be ETL lisied.

FELD VERIFICATION

Attar the aguipmant has bedn pul o cperahon e owner
oparator shall saksct the worst conditicn tima for venficaton
The ACMWE represaniavve shall come o the sde al the
spectiad bme o vanly he installaton snd scslem opamtion
and readjies the operating sat points up or down according o
conditions spacific o tha area sersad by Fe syaiem B renin
shall be given o e aRQINGSTS

316°1D. |
|

Typlcal for

sampling
locations

12011 Ph., CT.
Dedicated circult
(preferably on
BMEIPENCY POWET )

Alarm

Outpas o suil
logic condifions
PN and specifications

,  Dadicated gound
lina




