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EnviRoNMENTAL CONTROL SYSTEM

Features and Advantages

= Simple to operate and maintain by facility and
building personnel.

m |nfrared CO, orelectrochemical cell NO, detection
incorporating the latest microprocessortechnology
combined with Carbon Monoxide detection tfor
total air quality contral,

= Suitable for both existing and new systems in
buildings.

= Saves money by operating the ventilation system
only when requirad.

= Protection for personnal working in vehicular
Spaces.

= Rugged construction sultable for garages, tunnels,
public spaces, efc.

Applications

= Parking garages where Diesel vehicles are the
majonty.

= Parking and service garages for buses, trucks,
and road maintenance equipment.

= Platforms in bus, truck and railway terminals.

= Control of ventilation in vehicular funnels.,
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THe HisTORY oF DIESEL FUMES DETECTION

Inthe sarly 1870's, consulting engineers began spacilying
carbon monoxide (GO detection and control systems for
demand-based ventilation in enclosed parking garages
and lacilies. While CO delection was sufficient for
vantilalion coninol inlocations where gaschne-fired engines
wara tha norm, bus garages, fire stations, loading docks
and other faciliies dominated by Diesel angine powered
vishicles presented a problern. While CO was present in
Diesel exhaust, it was not the primary poliutant. Diesal
fumes are made up of the cxdes of nitrogen, sulphur
dioxide, carbon monoxide, carbon dioxide and respirable
combustible dust (RCD). While some consullants would
speoify CO-based detection systems anyway, parsonnel
in Diesel-dominaled facilities would complain about the
alr long before the carbon monoxide would rse 1o
unacceptabla levels. A new method of ventilation contral
had o be developed for these facilities.

inthe earky 1980's, the United States Bureau of Mines and
the Canadian Depariment of Energy, Mines and
Resources conducted a study into the nature of Diesel
exhaust and detemmined that carbon dicwade (CO,) already

a magor component of Diesel fumeas, was an acceplabla
surrogats for ventilalion control in facilities where Diesal

vahiclas were presant. The relationship curves from the
published research indicated that maintaining a CO,
concentraiion batwesan 1300 and 2500 PPM would ansure
that the air quality would be mainiained al acceplable
levels. Acme offered its first COy-based Diesel fumes
detection unil in 1982 and has produced hundreds of
single and mullipoint installations since that time.

DiESEL FUMES DETECTION AND SENSOR SELECTION

Mew techmology has permitted Acme 1o offer Dwesal
fumes detection and conirol sysiams basad on a vansty
of sensors. These includs:

* Infrared CO, analyzers, and,
* Elactrochemical call MOy, sensors,

Muttipoint MGD panel with NO, electrochemical
coll sansors for Diessl Fumes and CO defection,

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

COy-based systems are acceptable in locations where
direct-fired heating willnot be used, as direct-fired systems
create additional CO,; emissions and render accurate

Diesel furmas detaction impossible. Systems with NO,
sensors can be used in all locations regardless of the
hm;ngmﬂl'ndnrrphwd Whan specifyving a detection
system, engineers should note that infrared analyzers
have a long Iife, while electrochemical cells need to be
changed every 18-24 months. It is advantageous,
therefore, to opt for a ©0y infrared analyzer when
conditkons peammit

ACME's sYSTEM DESIGN PHILOSOPHY

Our systems are designadio be operated and maintained
in a building anvironment whara highly-trained
instrumentation and laboraiory personnel are unavaiable
or can only be obtaned at high cost. We design
components to be easily replaceable with commonly
available tools by personnel with typical maintenance
skills.

Apomon of CO peETECTION

Once the sensor has been selectad for Diesel fumes
detaction, the modules for carbon monaxide (CO) are
added to the panel design. Depending on the consultant's
requirements, the CO detection may be comprisad of
indevidual solid state CO modules with metal oxide
semiconducior sensors, of an alacirechamical call with
sequential sampling from the sensing locations. Tha
matal oxide CO sensors have a Ifespan of 5-7 years,
making them the preferred choice in installations where
sarvice may ba infrequent. Electrochemical CO delecton
is typically used in larger panels where the addition of a
dedicaled CPU board for CO is the most aconomical
solution. In either casa, the output logic from the CO and
Diesal fumas detection controdlers is fully customizabile to
suit the requirements specified by the engineer.



TYIPICAL INTERNAL LAYOUT OF A

MGD-EN CONTROL PANEL
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A The air sub-assembly has a series of small
independant pumps that continuously bring air sampies
fram each poant.

B. TheMGD-EN system measures carbondioxide using
an infrared CO, gas analyzer. The analyzer's electronics
produce an outpul signal proportional lo the CO,
concentration of the sample. An N, elecirochemical cell
is usedin place of the S0, analyzer in systems where direct
fired heating is used in the space. The NO, cell produces
a signal indicating the gas concentration fora given sampling
paint.

. The CPU board can be programmed 1o sample up 1o
eight points, recording the CO,MNO, concentration for each
detection point as # diverds the sampled air to the sensor
using solenoid valves. Dwell time for each point is 80-80
seconds. The CPU displays the concentration on an LED
display and provides a set of analog and digital outputs for
gach pain

D, The output relay boards combine lo produce the
required logic of operation, with multi-zone capability.
Syslem operation can be single or multiple step or
propaortional 1o 1he demand of the space. The proporiconal
signal can be valtage, 4-20 mA or pneumatic 3-15 PSL

E. The CO section of the MGD-EM panel consists of a
combination of independent GO modules, (one for each

Output
Contacts

DESCRIPTION OF OPERATION

point) each with its own sensor, flow meter, sampling
chamber, controd relays and calibration potentiometer. CO
sensors are N-iype metal oxide semiconductor for which
the electncal resistance decreases as it comeas into contact
with CO, The sensor possesses a decontamination cyche
to purge waler vapor and other contaminants o ensure
high selectivity and repeatability. Standard {actory
calibration settings ana 35 PPM for “LOW level, 100 PPM
for "HIGH" level and a (00 PPM, 30 minute fime delay
(programmable) for the "ALARM level. Each level has an
associaled relay and visual indicaler. The modules have a
self diagnostic cycle to detect faulls, in which case the
“SENSOR TROUBLE visual indicator is Iit and the “LOW™
level contact is energized untd the trouble s comacied.

F. Panel outpuls control fans, dampers, make-up air
unds, VAY sysiems, plus local and oplional remote alarms
and supervision. Panels are compatible with all new or
existing building aulomation and contrel systems

G.  Indicating lights and the LED display onthe frent of the
pane continuoushy display conditions of all delection points,
making it pessble o see the complete condition of the
space al a glance

H. The panel incorporates the necessary power circuils
forthe above and oparates from a dedicated 120V, 1 phase

circuit,



TYPICAL SPECIFICATIONS ror ACME's MDG-EN SERIES EQUIPMENT

1.8 CEMEHAL
1.1 Supply, install and connact MGE-EN Sanes Ervinanmental 5.0
Conitral System as manutackired by ACME Enginsaring 5.1

Prodiscts, Equipmant ahall ncluda the following bas leatsmes:
-3 Famoin sampling haads with high buili-n high-aficancy fiars
for Bpaca Mmouriing, lecaed a3 shiven on drawengs,
1.3 Samplng pumps assembly. Thar shall be ona pump and ons

aclpstabls low ndcator lor sach sampling pont &0
1.4 G0 modiufes compleis with C0 sensor samplng chambers. one
for anch sampled paini. E1

15 L0 modulas one for sach samplad point shall ba fully slectronc
meorporabng salid state cirouliry, with plug-n secirons board,
{actory calbraled o aparabe at 35 PPM and 100 PPW GO
Electronic board shal incorporata LED visual ndicaloms. Sansor
and slbctonics aball include necessary bbmpenslm ia
compsnsating ciriits, | T

1.6 Sansor responsa lima in tha andar of faw minules o awoid
Freguanil o LnnecesEary shan-ups of venlilabon squwpmant dus
o shor Wemparany condbons

1.7 Practically no mambanance requenad on ta 50 modules except
far mpla pafodc calbralion verlicaiaon thal ams pafomad by
intreducing & known GO pas michers inko he sensar chambsr,

1.8 I-waty solenoid vales asssmbly o dve air low tram tha
sampéng pumps inta the CO,MNO; anadyzar according to tha
programmed CPU saguence.

1.8 Nan-disparswa COy infra-red analyzer mchnology ar MO
slactrachamical call

1.16  CPU weth memory for progrsmming, value starmge, display and
Suipubs.

1.11  Oulpul eday boards with ara oparaiing and ana almm oulpu for
anch sampling poin. ao

1.12  Lookingtyps snciosurs with ro adustments accessila from e &1
olitaki

1.43  Visual staius indicaiors aon enclasuna doar. Ora sat far each
sampled poinl

20  OPERATION 80

2.1 Indwidisal samplng pumps shall run conBinucusly bringing up- | 8.1
dafed mir sampiles o condnal panal,

22  For COuND; detecton, aach point (location] shall be sampled
saguen haly accordng to the CPL, Tha dwall ime parpaint shall
bsa finid it G000 sponds A% e and ol aach dwall ime the CPLU
shell soguine an up-gated SOLNO; reading for hal point frem
i infem-red OO0 analyzer ar NO; slectrochamical ced

23 The COWMNOy oulpul of each paint shall be delined by he

"LOW", "HIGH" mnd "ALARM" level user aduistable coniral

laval satlings on Fe CPU,

Far GO delacron, &l poinis shall b samplad simullanaously

Tha cubpuf of sach 50 medule shall ba dafired by the

calibraisd "LOW", "HIGH" and "ALAFM" contnl kevals on aach

BE

maduli Tubing:
30  SETTINGS AVAILABLE PER S5ET OF OUTPUTS 14° 0.0
31 Three "ON-OFF" levels for CO/NO LOW, HIGH, ALARM, with 3/18° LD.

usar adusiabie sel-points.
3.2  Tima-dalay setings for CO “ALARM® leval; 3-60 minutas.
adjustable.
33  Airflow adusimants on fiow metars by means of matarning

Unit shall display the fallowing:
4.1 Flow indicators confirms & (8 fowing o ha GO senadns and

OO analyzser ar MO, alectrochamical call. Sampling Haad

“LED" display shall indicate COu/NOL lacation in =ampling A1 clw

Hlage. Large suriace
43 LEDs for "ON-OFF* ight up whan relays an shamgized, Hﬂ*ﬂi"::ﬁ-ﬁﬂr

44 Digtal display continuously indicates lacaton namber and
CO.NO; value of all paints sampled on fast sequence.

- -

wahvos. >
aaQ DiSPLAY

HIGHT OR WEEKEND OVERRIDE (INTERLOCKHOP TRDMAL
Unat shall ba programmad for this type of oparation thiough
contact opanng. Al outpuis shal go 1o "Zom”, thors shall bs
rva sampling or display but unit circwtny shall be on “stane-by "
for immediate oparaian of conbact dosun,

PHEUMATIC OUTPUTS (OPTIOMAL)

[SFECIFY APPLICABLE PARAGRAPHE]

Provide main air (20 P51} connecion and gauga.

Provida 3-15 PS| proporticnal operating oulpuls. Sighal valise
It b based on panceniage of points in & Zone desmanding
wanlilation

EYSTEMS OPEAATIONAL CONTROL

DESCAIBE HERE FOA EACH HVAC OR SIMILAR SYSTEM
WHAT THE CGUTPUTS OF THE AIR GUALITY MORNITOR
SHOULD ACHIEVE, SUCH AS:

CONTROL OF FANS

CONTROL OF SPEED OF FANS

CONTROL OF FAM CAPACITY

CONTROL OF ON-OFF DAMPERS

CONTROL OF MODULATING DAMPERS

INFORMATION TO COMPUTERIZED BUILDNNG CONTROL
S¥YSTEMS

ACTIVATION OF ALARM CIRCLITS

PRCVIDING RECORD OF MR QUALITY IN SPACES
PACOVIDING RECORD OF ENERGY SAVINGS ORTAINED
ETGC.

FACTORY TESTING & LISTING

EQUIPMEMT shall ba run for ona weak at he faciary fully
aparalional on sirulaiorn piof o shipmend io the fisld. Ascomds
of lesting shall be submittad to the anginears

EQRIIPMEMNT ahall be ETL ksted.

FIELD YERIFICATION

Aftar the aquipmant has baan put ine aparation, he cwnar-
aparaiar shall sedact the worst canditicn tima for vesification
The ACME repressntative shall coms o Bwe alle ol the
s=pandiad tima fo wanfy tha installaton end systam opemtion
and readusl fe operatng sed painis up or down according o
conditions spacific o Fis aea sarved by the spatem. A repon
shall be given to the anginass.

TYPICAL FIELD DIAGRAM
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The information provided by this buBiatin is & ganaral descriptan of ACME systems. All spacilications ame subject i changs withoul notice.
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