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ACDUCTION

}
I

" Unless outlet values are ¢

"Two gases” can be Use “infrareld analysis o i the exhaust gases of Qtto
cycle engines. R 2 :

A check on CO/HC outlgt valyes i arremntiy ntla! it an engine is to be
correctly set up orin or iagno ible p rative malfunctions.

is absoluiely impossible o obtain
a good engine performance, ‘@ien the engine is equipped with
eiectronic lnjectlon ,

ﬂ‘lJEl’JVIEJVﬁWEJ']ﬂ‘i
QW’]ﬁNﬂ‘iﬂJ um'mzna EJ



Field of measurement:

Pressure variation:

Flow check:

Condensate

Heating time"

Operaztive temperature:

Measuring gas intake\

, C//in (approx)
| (@mal flow
e —

Leak test: 7 \

e
_FEATURES

CO 0to9.99% Vol, res.0.01 -~
HC 0 to 10000 ppm res. 1

+5° t0 +40°C (+ -2)

max. error 0.2% for variations of 5 kPascal

100 W automatic signal with error code

Pr'inter: ﬂ

400 x 200 x 350 mm

i SlptTep
RIAN TN INGIAY
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: FRONTAL VIEW OF THE!NSTRUMENT

INFRARED GAS ANALYZER

14 - coms@ﬂ@?ﬂgw‘jwsjqﬂj

17 - PUMP S
18 - ZERO CALIBRATION (CO

s e ININYIAE

51-8 CALIBRATION (HC)
55 - HC DISPLAY
56 - PRINTER KEY




VIEW OF THE INSTRUMENT

o)

| S |
B) ==

- ('

30 -GAS EXHAUST FITTING
47 ~CONDENSATE 0
242 -AIR INTAKE FITTING
244 -CALIBHATION G
245 220y TAP WITH FUSE

/ 251 -SHORT TRANSPAF{ENT Cupr

252 -LONG TRANSPARENT cup
259 .- CIAGNOS)S TAP

250 - "CAL @As* cLogin
/ 45 - DIAGNOSTIC Tap

|
e s e

G PLUG

_--.,,.
T
Pt

o,
Y

UTLET FITTING

AS INTAKE FITTING

UST OF ACCESSORIES

27 -SAMPLE-TAKING GAS pipe
225 -SAMPLE TAKING PROBE

NTER Papgn (2 PCs)
256 -CONDENSATE DISCHARGE pipg

258 -INKED CARTRIDGE (1 £CS) *
274 - SEAL TEST PLUG '
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SNSTALLATION

Unwrap the instrument and check that the accessories correspond to the list
(see previous page).

Mount the instrument on the relative wheeled stand (optional) using the
accessories supplied with the stand itself.

- If the wheeled stand is not supplied, pasition the analyzer on a flat surface
iaking care to keep a distance of 30 cm between the back of the instrument and
any obstructions. This will ensure caorrect cooling and fan operation.

Also take care to prevent the air intake fitting (242) from being positioned near
a poiluting gas outlet source (eg. stoves, ovens). :

- Insert the tube (256) on the condensats outlet fitting (47) in crder to convey
this away from the instrumeat. '? 'y
- Mount the sample gas botile if used (sée’pade 1.16).

- Connect the sample t2king probe aad the ABtwosk cable (checking that the tap
value is 220V 50Hz wilh.eentrai-ground connection).

- Now proceed with thg,oae‘r" ons dfﬁscribed on the following pages.

E

Qur Qui JAS

s

NOTE: If you den't have a sample gas bottle co not remove the plug (260).
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PRELIMINARY OPERATIONS

N A e SR At L e I b o B s T

HEATING TIME

INFRARED GAS ANALYZER

I

_——m
5 \
H

1
I

M|
L |
v

T
K i

]
=

i :*(i
s
T

Dot vs o s wwo s e siees

TWO GASES

>
As soon att/m

will appear gf display(82) 10 indicate the warming-up phase. This lasts
about 10 minuies &, &~ 20 4 _ :

At the end ihe warming-Up phase, the analvzer wiil indicate code . "03"
(stand-by). JusyPress e pumip-key (17) to use the instrument. -
FaEs S :

e E———

ol -
\ £ )
ZERO SEJ NG "

If the CO apd_HC values differ from "0" when the gas sampling probe is
diseonnected irom the exhaust pipeyadjustthesinstrument by delicately turning

therespective potentiometer (19 and S0) ia thedight or left, using a screwdriver.

& cO HC ) INFRARED GAS ANALYZER
lj-l i ) I'Il lr': 717
IREAEREN MR
-] % “:
; 3 " 4.";
) L3 20 2 0 .
//>°/04 b = .{:\‘
@KL/"" et \Eis T
n‘n:_y
~ Y
g T = ul EETANE
e 1] e
WeI KoY :
. = TYWO GASES
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LEAK TEST

ST o N M T P

i Theleak test |
in the intak
the gas analysi ‘
To conduct.i * 4 th'er ret tive olug (214) mto .ne gas lr*let Tt 1rc1 indlcaLsd
oy the arrow. e

"PROBE C
not the case,

ried oux in order to cneck that there are no air infiltrations
i the ins‘_tr;ument since these could invalidate the result of
|'. ‘fl r 1; .

< S

ELY BLOt KEDR" postiion {see next oaranrcpt*) If *“w s
‘hat the sa?ndhng Lube anc orobe are in a good cendition

FLOW \AOI\HTORINC T g
L - 5 -

V7 \

Figure A shows normal operation. The oballis, in fact, in the *OK" zone.

Figure B shows the position the indicator ball assumes when the probe or tube
are partially bloeked. In this case, blow compressed air through the sampling
pipelpointing thelairlow towards the'probe and-after having detected the pipe
itseif fromhe fitling (243).

- ' If the probe or pipe are completely blccked, the bc.” wm remain stationery at the
e bottom efithe fowmeter

% ox oK

NO

e,

V SRt G (e L—] - FIG. B
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PUMP ENGAGEMENT AND STARTING THE ANALYZER
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INFRARED GAS ANALYZER

!
j

Py S _-i

e b il o
PR Er
o
i

Once in the stand®

(17). To switch off, | €3S he,_pumo key gc'n thus returning the nstrument
to stand-by mode(Co
_.fL
,_,.-.:‘; #
POWER SUPPLY VOLTA Jh
Y "\

The power auop!v vo;taoe xs—°—ver~, tmﬂaﬁant factor for the correct ()ue::.-‘lorl of
the instrument. .L i5 therefore fiscessaniio.inciuce adequate systems 1o wam
the operator wnen the power supply is 'aultv h ihé voltage shouid exceed the
permissible hmw.. : - =Signalled by code "85" on the
CQ display.

g T
\
L .'U
o (
\)
L‘ 5 @ J \
| i

If coda "85" appears during the test, this latter must be repeated after the power

supply o the instrument has returned to normal values.
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Once the préliminary operaticns have been carried out, chack that:

- The ambient temperature is between +5° and +30° degrees C.
- - That environmental pressure is greater than 920 mbar.
- That the vehicle exhaust is tight. This .condition should be checked by
hermetically blocking the exhaust while the engine is idling without noticing
subsequent gas leaks from the exhaust pipe joints.
5 - Check that.the values pertaining to:
. the idling running rate
- the dwell angle ,
the firing angle 'y
valve play o
are those given bythe-manufagtures
- That the temperaturs-ofthe engine-eilis over 60° degrees C.
- That the cold staridev%ie®s (automatic.or manuzal) are disengaged.
\
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NNABHA kg
AINANNNT (3-1
kw
. maaiuse kw
mriaum? (2-9)
N-m sec)
( sec ’ rad..

N-m

NEINS

mmmdéj 'lmnmn'\ﬂ-nmuwnammﬂ?um 50 cc 11981 1928 UL 19.46 sec

RN N D8E -

= 19.37 sec
o AV
QINANNT  (2-1) Vf=-zti
_ 50x107 (1) x —
£ ~ 19.3%
", AMNALLRRINTU = 0.002581 I/sec
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) A ms )
AMNANNTT (2-2) =i = V";
— 0.73720.002581
" A NAuAenind = 0.001618 kg/sec

v v
AMTATUIIAN AW ARNTURINAY

[kg 1 secJ
sec kw ' hr
...""'h.h 5
(kg/kw-hr)

1.3
AINANNNT (2-4)

I/ sec
ANANNT (2-5) X ‘
Ngouuniivies a b » mﬂu'mnuummmmmﬂm.oonm kg/m’

AWAnemgmme
VAAININARAINEIAY

INANNT (2-6)

&
i
]
Bo
T~
Eo

0.023039/0.001903

. ARNTIAIUNANTBIRNA- YN 12.11
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1.6 NI9ATIUICULIS ? (Conversion Efficiency)
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AR aﬁnmﬂwwwm
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200
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1 A 1 1
-7 MMANLRINIAFNI
° ' J ' J
AR FI SN sARREMIeIAdA (x =3 x / n ) Taeld
¥ o i i y . 3
unninresdeysrasriiedsummnanedomny WeniFunadenyalivind faumsilg
Wil
X =ZwX
Thufi X = n"\méumaimw"
- 5 4 ’ .~"“r 2 d' ’
- mmum«mmﬁmmmaqm i
N, = ﬁ'munwuaqa-qnn i

#9981 NIVATLaA )d( gmqﬁ'lmauhﬁexh) Yimanadasau 1000 pm netliRafaA? 04
Yfuanmlads / e

"\-,

"L

foyany I\

i{ ‘ i 4
n 1 2 5 7 8 9
load (kg) 1 | 26 172 |209 |27 [229
Texh (C)x | 283 | 284 395 |410 |[413 |404

% = Dy + %)) /2 £)
%, =0 +x) /2 = (283+284)/2 = 2835
w, = Tadayagn i/muﬁﬂi’ﬂqaﬁmnn:

= (Lodd. 5™ Load,) / (load, “load,)

226/~ 1) /1229~ 1) = A.6/219 = 10,073

i 1 2 3 4 g4 & 7 8
x 2835 | 302) || 3525 | 310, [:396/ | | 3078 |le15) | 40de
w  ['0.0731 | 0.1872 | 0.1461 | 01863 | 0.1781 | 0.1689 | 0.0822 | 0.0091
wx | 20724 | 66534 | 48578 | 57.461 | 70349 | 67.138 | 33.825 | 3.717

X=X wX ; A
=20.724+56.534+48.578+57.461+70.349+67.138+33.825+3.717 = 358.326

v
-~

Fadu Anedesasguugiledudlu 358326 °
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Speed bsf N, % |Teh(Q [cOby |HCpom | Fuelamn | A ko
(kg/kw-hr) volume)
1000 (w/o) | 0.520744 | 20.504 358.33 '1.949 224.68 2.931 21.506
1000 (with) | 0.583635 | 19.188 367.19 3.600 341.30 3.045 27.266
1500 (w/o) | 0.453790 | 22.287 491.78 | | 1560 133.91 4220 45.288
1500 (with) | 0.533769 | 20.258 52066 452 114.11 4378 44.985
2000 (w/o) | 0.374808 | 22.128 593.14' 1016 | 43224 6.082 64.131
2000 (with) | 0.433704 | 21579 603.90 0.725 28.154 6.050 65.705
2500 (wo) | 0407984 |'22.960° /0895 | 2.130 73.826 7.369 74192
2500 (with) | 042227 |22.490 6&9.37‘: . | 0.985 54295 | 7534 76.972
3000 (w/o) | 0337429 | 25.749 645.80 . | 1.449 64.032 8.801 92210
3000 (with) | 0.338039 7150’00‘ ‘s83.18. | 0410 16.558 8.804 93.984

sumuw lits - R S

s y = -0.0241x3'+ 0.6482x2 + 3.5251x + 275.17. 1., 0.9908 7.287906
co  y=0.0019350.0632+05303x+1.941 ' 0.5802 1.929641
hc  y=0.0639x3"~1.8529x2 + 13.831x + 190,58 “ 06610 46.56352
fuel y=6E-05x3 - 0.0022x2 + 0.1443x + 1.4257 0.9914 0.137368
bsfc  y =-0.0008x3 + 0.0365x2 - 0.5088x + 2.502 0.9572 0.217185
ar  y=-0.0026x3 + 0.0878x2 + 0.4926x +13.728 0.9988 0.510031
af  y=-000153 # 0.0525x2 - 0.4012x +12.666 06548 0.679827
eff  y=0.00183-0.113x2 + 2.9181x + 0,852 0:9949 1.029354
t y = 0.014753 - 0.7937)2 + 18.582x + 247.46 0.9996 6.8209
co .y 0/0016:3 + 0,061x2 £0.4512x ¥ 3.2571 0.4663 1.57299
he 'y =-0.0454x3 + 1.717 )2 14.189x + 334.12 0.5460 421228
fuel 'y =-0.0007x3 + 0.0206x2 - 0.0194x + 1.6712 0.9823 0.1861
bsfc  y =-0.0014x3 + 0.0597x2 - 0.7759x + 3.3526 0.9264 0.38753
air  y=-0.0006x3 + 0.0066x2 + 1.165x + 13.38 0.9945 0.83633
af  y=0.0008x3 - 0.0256x2 + 0.1975x + 11.931 0.3715 0.77158
eff  y=0.0049x3 - 0.2129x2 + 3.6073x - 0.0593 0.9895 1.3229

t y = 0.0002x3 - 0.7896x2 + 25.672x + 333.28 0.9875 9.63941
co  y=0.0007x3 +0.021x2 - 0.8777x + 5.5632 0.9629 0.87396
he  y=-0.0271x3 + 3.123x2 - 61.146x + 363.6 0.9813 22,9452
fuel  y=0.0005x3 - 0.0144x2 + 0.2422x + 2.2436 0.9967 0.3454
bsfc  y = -0.0006x3 + 0.0286x2 - 0.4214x + 2.198 0.9603 0.14936
air  y=0.00223 - 0.1146x2 + 3.3432x + 17.802 0.9976 1.1155
af  y=0.0003x3 +0.0038:x2 + 0.788x + 10.54 0.9793 0.29767
eff  y=-0.0009x3 - 0.0383)x2 + 2.52x + 1.3835 0.9975 0.66087
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1500 rpm_with converter

t y = 0.0417x3 - 2.3787x2 + 40.433x + 344.4 0.9728 14.2042
o y=-0.0007x3 +0.0701)2 - 1.1734x + 4.8454 0.9267 0.99681
he  y=-0.1728x3 + 7.9798x2 - 94.23x + 321.53 0.9412 39.2673
fuel  y=0.0005x3 - 0.0124x2 + 0.2451x + 2.1844 0.9922 0.21119
bsfc y=-0.00123 + 0.0534x2 - 0.7087x + 3.0668 0.9253 0.35759
air  y=0.0044x3 - 0.1799x2 + 3.7489x + 19.822 0.9989 0.66032
aff  y=0.001x3 - 0.0551x2 + 0.7342x + 12.484 0.9113 0.5739
eff  y=-0.0001x3 - 0.0688)x2 +2.7163x + 1.0271 0.9959 0.82288
2000 rpm w/o convrter
i y = 0.0195x3 - 1.2476x2 + 24.444x + 461115 0.9280 12.7484
co  y=-3E-05x3 +0.0152x2 - 0.2466x + 05696 0.9093 0.74111
hc  y=0.0248x3 - 0.2304:x2 - 2.247x + 12.038 0.9656 22,687
fuel  y=5E-06x3 + 0.0016x2 +0.1898% + 3.0073 0.9952 0.85959
bsfc  y=-0.0003x3 +0.013%52 - 0.2137x + 1.4183 0.9845 0.34117
air  y=-0.001x3 + 0.0MB2+ 2.4655x + 31.76 0.9980 1.12774
alf y = -0.0002x3<0.0015x2 +0.0867x + 14.713 0.8857 0.60539
of y= ooo1ex3“&:113x2+30145&+1 113231 0.9960 0.85959
t y =-0.041x3 + 142492~ 3.1007x + 592.35 0.8960 14.0859
co  y=0.0006x3 <0.0072:2 -0.0308x + 0,2133 0.8200 1.02145
hc  y=0.04443- og!ssgaussesussssz 0.9167 28.3259
fuel  y=-2E-06x3 +0.0048:2 + 0,1371x + 3.2897 0.9879 0.32982
bsfc  y=-0.0004x3 + 0.0192x2 - 0.2888x + 1.657 0.9828 0.06928
air y=-0.0031x3 + 0/0966x2 + 1.5855x + 35,326 0.9955 1.71247
af y= -00004x3+00026x2+00643x+14 7 0.8297 0.65547
off  y=00019x3-0.1317x2 + 32679x + 0.0. 0.9916 1.0746
! T
t y = 0.0053x3 - 0.095352 + 11299 + 585,65 .~ 08378 10.3229
co  y=-0.0006x3"+0,0209x2 +0.0086x - 0.163 . 0.9605 0.52891
hc  y=-0.0326x3+0.9839%2 + 2 8446x - 18,045 1 0.9574 22,6867
fuel  y=4E-06x3 +0,0036x2 + 0.2151x + 3.6875 0.9998 0.04247
bsfc  y=-0.0004x3 +0.0194x2 - 0.2922x + 1.6554 0.9763 0.0791
air  y=-0.001x3 + 0.0761x2 + 1.305x + 44.157 0.9972 1.66732
af  y=-4E-06x3 + 000422 - 0.2058x + 15:711 0.9315 0.34274
eff  y=0.0023 <0/1338x2%3.2937x+ 0:6712 0.9997 0.26316
t y = -0.0332x3 + 1.3791x2 - 13.976x + 669 0.6923 16.0884
c0  y=0.0002x3 - 0.0081x2 + 0.1902x - 0.4988 0.8055 0.55079
he 7 y&0.03383 - 1.5862 +23.823x - 58.38 0.7316 35.3428
fuel 'y =0.000543 - 0.01532 +0.3778x + 3.7035 0.9980 0.21849
bsfc ¥ =-0.0004x3 + 0.0191x2 - 0.289x + 1.7018 09758 0.07899
air  y=0.0008x3 + 0.0059x2 + 2.0396x + 45.073 0.9987 1.05219
af  y=-0.0009x3 + 0.0347x2 - 0.4422x + 15.807 0.8172 0.45426
off y=-9E-06x3-0.0578)x2 + 2.5482x + 1.557 0.9983 0.50035
y = -0.0063x3 - 0.2223)2 + 13.823x + 532.88 0.9890 4704777
co  y=0.0002x3 + 0.013x2 - 0.4074x + 2.8535 0.9631 0.484478
hc  y=0.0148x3 + 0.1739x2 - 12.151x + 119.8 0.9648 14.20303
fuel  y=2.3E-4x3-3.8003x2 + 0.2057x + 4.2563 0.9996 0.230494
bsfc y=-0.0001x3 + 0.008)x2 - 0.1432x + 1.114 0.9924 0.358885
air  y=-0.0025x3 + 0.0901x2 + 2.614x + 43.358 0.9997 0.634314
af  y=-0.0003x3 +0.00022 + 0.1653x + 13.181 0.9734 0.183626
eff  y=0.001x3-0.1007x2 + 3.1009x + 1.3874 0.9994 0.415305



3000 rpm_with converter
t y =-0.0343x3 + 1.1529x2 - 5.2249x + 634.85

co y =0.001x3 - 0.03422 + 0.3629x - 1.0537
hc y = 0.007x3 - 0.0755x2 + 0.2367x - 0.4516
fuel y=-1E-43+0.0116x2 + 0.0941x + 5.0312
bsfc y=0.0017x3 + 0.0659x2 + 0.8708x + 1.177
air y = 0.007x3 - 0.0359x2 + 1.8385x + 53.835
af  y=-0.0007x3 + 0.0233x2 - 0.2374x + 15.435
off y =0.0018x3 - 0.13622 + 3.5405x - 0.2195

0.9834
0.9814
0.9719
0.9928

- 0.9864

0.9978
09122
0.9991

6.09358
0.12979
4.83377
0.31094
0.20189
1.44939
0.22181
0.31094
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