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SMART 2000xfl

SMART 2000xfl module provides a mobile and portable instrumentation for raw exhaust gas flow
and temperature measurements. That is synchronized with sample gas concentration and sample
cell pressure and temperature measurements to provide mobile and portable exhaust gas mass
measurements.

During emission testing all measured and calculated momentary values are placed in three
dimensional data arrays in computer memory for the duration of the test. Test data is also

displayed in CHART RECORDER graph format for visual analysis during testing. It can also be

retrieved for historical chart displays or stored in MS EXCELL compatible data file.

SMART 2000 software provides utilities for saving each test into data files for further analysis and
displays. When Mass Measurement switch is ON, following is the example of a sequence of the

data columns in data files:
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MASS 02 [g/km], MASS CO2 [g/km], MASS CO [g/km], MASS HC [g/km], MASS NOXx

[g/km], O2 [% vol.], CO2 [% vol.], CO [% vol.], HC [ppm.], NDIR Cell temp. [deg.C], Exh. Gas
temp. [deg.C], Exh. gas flow [cfm], ], Average Exh. gas flow [cfm], Average MASS O2 [g/km],
Average MASS CO2 [g/km], Average MASS CO [g/km], Average MASS HC [g/km], Average
MASS NOx [g/km], Average Fuel Consumption[l/100 km], number of seconds from the beginning

of the test [sec]. Data files have text format and can be imported to any standard data analysis
software like Microsoft EXCEL.

Microsoft Excel - data_sampl _[=]x]
) Fle Edt Yew Insert Format Tools Data window Help SETES|
DEE sy somad|lo- (A& 83 s~ &
arial *w =B 7 U] s %, 9 |- >-A-
W203 =|
T | T A S S S . O € O s 7 |
NO: 0z  CO2 €O  HC  ND:  T[degC] T[degC] FLOV FLOV 02 €Oz €O  HC  NOx  time
kght  kght kght kghi kg ol vwol  ccwol  ppmppm [efm]  [oim]  bghi  kghi kg kght  kght  ssconds
NOFicell sth.Gis | momentar sverage | swerage | werage | average | average | awerage |komisst
s
OgEaTIe12TTIeE O T O [ 0 s Gi7 careis G743 056019 1527973 00054 000004 0490653 T7ER0N
OBOEY 172606 00077 DOOGBIE 00903 076 W7 00 i TS % s zATed 7IcE 0SGO6TI 123107 ODOGTAS DODGNS 046846 17S4TS
OBSEIE 193G3 Q00SIS 0OOADIT 01021 089 e 001 10 T3 s s esell 6t OIS 15257 OOOGTEE 000305 0438347 176308
OFSOEOS e D12 000SIZT O4E3IS 049 ME 001 10 T2 2661 s cedteds L6W7S 06S1 13228 OO0GH0Z 000G0ED 034458 17715
0pMEIE 4122179 Q0O6T2 000EISE 04OTOT 041 ME  om2 lo i62 2559 68 60041 6019 059602 15469 0005967 000004 0BT TT73M
MBS 504913 0020639 0OOSATE 1633218 035 M 001 8 41 2se1 31 258WGd 305616 05602 1587450 ONOBNER 000313 0ASMOMM  T7RAY
0TIy SOl ostel DO 2%l niz M4 001 4 et smel G4 casooes ST OSTOITY IS309S)  DODGIT OOOOITZ DSOS frass
0704287 DREM ODIWIZ DOOTEY LTINS 0me W44 001 8w shee A5 c90e3 4% 057048 1361 OMOBIN OOOIEN  0SUS0E  fansze
logese 1S2e 000721 00021 Oseeey  12e 121 ool §  am oRe2 31 483168 WSEI7I 057 1585063 D0EM| ODO3ITE 0SOSRTS 191362
2c6c54e 193057 0010201 00007ER Q4e02  ane Rl 001 € 217 eeet 314 toaees 206700 0562650 1596992 0008225 000162 0SO466 162207
167 1219071 0006TE Q0041 0205769 236 127 a0 § 215 et 392 1026303 340415 0509462 1530904 0008225 0000172 0SONA  TRRAAS
1435183 1235846 o uowrs orear 217 1 ] 6 185 28et 352 1255601 34473% 0590208 1530547 0008192 ODOD1E4. 0SOMES  TA3ERe
Liteass 125324 o0 00fTs niseTe  17s f4l o 6 I rhed 9 1250905 M3 059545 ISSTTTE DODGIS 0OOOISH 0.436%  16eTis
0820845 1251804 o owow: oismzz 12wz o T s oRes 31 1aeEre Wi 0567108 1580018 Q0ORIZE 0003143 04STTTS 19573
osssse 12357 0 00w oitswe 0% ez o T omes 6| Seses mAmw 057033 1988173 Q00RO 003142 04RE 1922
a1 1220006 o w2 oloMTT 0 1z [ T e 265 315 6afedse 55M99 0595268 1586907 O0GNGS 000135 0430821 197268
0226115 _ 12,0866 0 000ms oosedst 053 1a3 o T M0 2ee5 579 7a4Ns1 3507e 0547 1580067 00BN 000128 0ASTTSE  TAR.IOG
0303124 1336066 0 0002291 noBTME 045 143 o & 6 cesT o3 S9sies  J6i6l 05N0063 15830 OOOANNA. DODDIZ 04GITOC 186353
ostSss z2021s o oomeny oiisETe 037 M3 o & T AT G SOMENS AT 0SGMa2 1SS0S 000583 DODGIZT 04G78xS 189791
osezses zzismn o ooass oizmz ot mey o ¢ € ees 3 1087265 367012 0591739 INS2238 00053 000313 0438051 130833
05ePa3E 4838043 o oowiz ozsst  02e  me [ 10 79 2688 411 1113509 708652 0592269 1G0ITST 000314 0003169 0AGS05 131473
o7eisse sz o0 001 osanse 025 1ap o 10 ®2 2685 403 1220409 ATTE 050112 I6A0S76 0005864 0003214 0AG46ZF 182318
086E7I7 6018636 0 oormee osedE 022 et o 1 8 2687 411 1202039 767518 053MGS 1852299 OOOGASS 0000266 0AGANMS 18315
07ErS0e 001908 O 00U orETT 024 Mk o i B teET  4L3 (202) BOTIE DSSNS I6FITZE OOOEZE DODME 04G30M| 184016
OB 7S QOGNS DOGGIE OoSE1S  o4n  1E 00 I T 42 1zios men 0SSN 16418 000N 000NG 043108 1sesn
L0826E 2836701 OMOBZE L00TSS 0077367 o7 ueom IF S8 e 424 (z2e3 M0RIS 0SSes2 I6SINEZ OOOBIH 00ONGI 0473123 135868
15M00T 39025 O0S0S16 00094 0079 076 a1 oe 2 287 411 418519 907652 060094 1693506 000637 0000981 Q4TTIEN 136514
70611 MBSTT1 00647 OmiteT oM 071 a1 oo 2 23 287 408 5assoe S3.r70ee 0606238 1708001 0006623 0000471 047262 187362
125164 4L1Bl DMISIT DOMOT O0fe2% 05T WM& ool iz B 7 4D3 AT 382hMce| 0AISHM2 1205 OOGSE 0ODMSE 0473276 sb2nr
L1076 SLeATT: D0ESIY DOIZET OoéSles 04k WM& ool iz B 5 405 G93GHnd A3 051165 1051 OO0GTE 0003 047I4IS 139063
OSIEe TSI QIS DOIIE QN0 033 Me 001 2 s 7 408 s eesiss 0ENNES ILIES 0006Rs 0000 046373 1330
O7705Y sareNce 0025680 OOMMTE OI1SZ2 028 Wt 001 2 2 671 403 masenss 30548 061095 1773318 000631 0000598 04G7SM| 200755
05ersEs 5921004 o ooiETe oigates 021 et [ 2 2 2673 411 7osees 3999005 061002 17.92093 0006898 000D6A9 046273 201569
osseMz 5320818 o ooMse oossms  0te  1at o 2 20 2671 403 513131 400W12| 0GIB 181227 OO0GSGE 000D7TD QAGHET 202435
047738y 315168 o ooMses norne 016 14k o iz 7w A1 BRI AL DEI0IS 1BATAS DO0GEM DODITSI 04626 2asar2
osaes39 5900031 oosse ooszes 016 ek o iz 15 ze73 s7 41609 M00005 06126% TAS08 DODGE0Z 0003602 04R00S 204119
Ozsaey larmi GOW2: 000N Qmeme 029 1z 008 I 1o e 419 2367 39505 0611179 1850352 DODEVTS 000307 0SSETES 20439
OfeRSEe 202726 Q065 OONVOSH Q0RMNEI  o42 Mz 008 1z 13 2872 421 225152 398241 0611202 1859452 0007205 0003622 O4SGTTS 205813
0754614 SUSEE 07043 0007ET OMETEIE 047 W3 006 12 12 2™ o2 catsoe 39%G0TE 061189 1861422 00DVERY 0ODIBH| 0454808 DOBES
| | B
I s T [
SMART 2000 EXHAUST ANALYZER [=[=]
Test Display Service Print

03-03-2000 20:2512

kg/hr

kg/hr

kg/hr

kg/hr

kg/hr

OIL

AWERAGES [ TOTALS

Comunication

Procedure

Test mode
Self check
aming

The cumulative and averaged mass
NUMERIC screen.

nommal
messurement
check wiing
normal

nomal

values are calculated automatically and displayed in




(X I-
twGalio
. Industrial Development Co.

106 McBrine Place
Unit A
Kitchener, Ontario
Canada, N2R 1H3
Phone: (519) 893-1960
Fax: (519) 895-1662

Internet: www.galio.com
E-mail: mhyzyk@galio.com

SPECIFICATIONS

Accuracy/Performance

Measuring Ranges

Exhaust Gas flow range

0 - 120 cfm - Engines up tp 3000 cc
0 - 450 cfm - Engines up tp 12000 cc

+/- 0.5 % Absolute

Exhaust Gas. Temp. 0-700 Deg. C.
J Type Thermomcouple

+/- .5% Absolute

Exhaust Gas Pressure Diff. Sensor
0-12"H20, +/- 1000 mV

14 bits

CO: g/min, g/km, g/bhp-h, g/kWh
CO2.  g/min, g/km, g/bhp-h, g/lkWh
HC: g/min, g/km, g/bhp-h, g/kWh
O2: g/min, g/km, g/bhp-h, g/kWh
NOx:  g/min, g/km, g/bhp-h, g/kWh

+/- 3.5% of Reading
+/- 3.5% of Reading
+/- 3.5% of Reading
+/- 3.5% of Reading
+/- 5% of Reading

Environment

Temperature 10 - 50 Deg. C.
Gas Pressure 0- 12 in. H20
Humidity 95%

Response Time Less than 100 msec

Warm Up Time 1 min.

Power 12 VDC, Max. 1 Watt

Dimensions/Weight

Flow Sensor 18" x 4" dia — heavy duty / 7.4 Ib

12" x 2" dia — passenger / 3.0 Ib
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SPECIFICATIONS:

DRS1000 VEHICLE GROUND SPEED SENSOR

Measuring Ranges Accuracy/Performance

Vehicle speed range +/- 0.36 % Absolute
0 - 300 mph
Max. target distance
1000 ft +/- .25% Absolute
Output:

0 5 square wave, 211.6 Hz/mph

Environment

Temperature -17 - 60 Deg. C.

Humidity 98%

Response Time Less than 50 msec
Warm Up Time .5 min.

Power 12 VDC, Max. 4 Watt

Dimensions/Weight

Speed sensor 4.175" x 2.0"dia, 0.5Lb
Mounting bracket 8"x2"x1.5", 1.7Ib.
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SMART 2000dil module

Portable dilution system eliminates sample water condensation related problems and
measuring errors during exhaust gas analysis.

SMART 2000dil module is incorporated into SMART 2000xfl mass emission module
where sample gas and dilution gas are being mixed at high temperature of the exhaust
gas stream. Dilution gas (typically air) is drawn into unique channels inside the SMART
2000xfl module body, heated up and then mixed with the exhaust gas sample in user
selected ratio. Dilution ratio coefficient can be entered into SMART 2000 software for
real time recalculation of the actual exhaust gas concentrations.

SMART 2000dil module sets up a new standard of reliability and accuracy in portable tail
pipe mass emission measurements. When combined with  SMART 2000 series
analyzers and modules it delivers laboratory grade capabilities in real life driving test
cycles.
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SPECIFICATIONS

Measuring Ranges Accuracy/Performance
Exhaust Gas Sample Flow range: 0 - 1 Ipm +- 5%
Air flow range: 0-5Ipm +/- .25%
ResponseTime (flow, temperature) Less than 30 msec.
Dilution Ratio : 5:1 to 11
Warm Up Time: 1 min.

+/- 5%

Exhaust Gas Temperature 0-700 Deg. C.
( J Type Thermomcouple )

Sampling hose 3/8" up to 35' length
Exhaust Gas Pressure Sensor 0 -18" H20, 1000mV 14 bits

Control Computer :
Pentium Based Notebook for SMART 2000

Power: 12 vDC 50 mA
Dilution Ratio Regulation 3/8" Flow Valve

Environment

Temperature 10 - 50 Deg. C.
Gas Pressure 0- 20 in. H20
Humidity 98%




