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Introduction

This report summarizes particulate emissions data for 35 different
light-duty diesel vehicles and trucks. Particulate (and gaseous) emis-
sions for 25 of these vehicles were determined at the EPA/MVEL facility
in Ann Arbor during an on-going light-duty diesel particulate baseline
study conducted during 1978. For the 10 other diesel vehicles, partic-
ulate emissions were determined from earlier characterization studies
conducted at the EPA/MVEL Ann Arbor facility, the EPA/RTP facility, and
at Southwest Research Institute.

Discussion

The 1978 EPA/MVEL data is summarized in Tables I and II. Both
particulate and gaseous emissions measurements were made according to
the procedure specified in the '"Draft Recommended Practice for Measure-
ment of Gaseous and Particulate Emissions from Light-Duty Diesel Ve-
hicles", March 1978, with the following exceptions:

(1) For five of the vehicles listed in Table I, no estimate of
particle bound organics can be made because only total hydrocarbon
measurements were taken. Yor the remaining vehicles in Table I, two
heated hydrocarbon analyzers were used to determine the particulate
bound organics on the filter used for particulate determination.

(2) TFor the vehicles listed in Table II, the second unheated
filter hydrocarbon measurements were.taken using an independent (from”
the ‘particulate-sample system) HFID system that was identically matched
- (both geometrically and in response to HC) to the total hydrocarbon
sample system, and differed only in that the first filter and probe were
" unheated.

(3) VWhere noted the particulate sample filter temperature exceeded
125°F. : '

Particulate data from the earlier characterization studies is
presented in Table III. Particulate measurements taken during these

studies used a procedure that was similar to that specified in the Draft
Recommended Practice,; except: '

(1) Only tdtal hydrocarbon measurements were taken.

(2) Where noted particulate measurements were made with fluoropore
filters.



TABLE I

Light-Duty Diesel Particulate and Gasenus fnlssions Sumpary

of Certification and Nevelopnent Baseline Vehicles

All data with 18 fach Dilution Tunnel, CVS Flow = 535 SCF1

Data taken during time period 1/78-4/73

Filtered** Particu=- Particulate Particulate
. Total* HC co . rOx co HC lates Bound Organics Bound Organics
Vehicle 8§ 1D “gn/ai “gal/ot sga/nt ‘gaan Tan/my Zgm/my Z of Total HC X of particulate
Peugot 304D 0.714%*  1.61 1.33 396 - 0.43 - XIw
504AC0-2700783 0.21#**  0.68 t.27 306 — 0.34 | . . =— . . -—
Production 0.20 0.97 - 196 - 0.09 Z 300 .
Vehicle
Oldsmobile 350D O.62%ae 1.61 1.84 496 —_— 0.90 —_
3J29R6¥IBL4BL  0.294%%  1.05 1.45 329 - 0.47 —~ 4500 -
Prototype 0.28 1.18 1.30 318 -— . 0.48 . —-— -—
Vehicle
Oldsmobile - . .
350D 8320 — 2.10 1.07 504 — 0.96 - -—
Prototype -_— 0.85 1.18 302 -— 0.45 -— 4500 —
Vehicle . .
’

Oldacobile 350D . .
IN69NBMLI52915 0.82 1.88 1.98 546 -— 1.04 -— 45 DO —
Production '
Vehicie
*75 Mercedes 0.234**»  0.83 2.00 418 -_ 0.42 — —
Benz 300D "0.1200% Q.54 1.68 33 - 0.32 — 4ooo —
11511412019885 0.20 0.88 1.30 . 293 - 0.38 — -—
Production
Vehicle
‘79 Hercedes 0.28 1.42 * 2.00 437 0.24 0.83 14.3 4.8
Benz 300D
123D030-826 - 0.7 0.99 1.68 343 0.17 0.53 0.0 400 0 0.0
Certffication
Vehicle .

0.19 1.04 1.67 363 0.19 0.55 0.0 0.0
*79 Mercedes  0.14 0.81. 171 __ 3% 0.12 - - -0.45 C 1803 4.8
Benz 005D ' SN )
116030-817 0.08 0.49 175 . 33 0.08 0.34 0.0\ 4oo o 0.0
Certification
Vehicle N

’ 0.11 0.57 1.68 346 0.10 0.35 9.1 2.%

°79 Hercedes 0.18 0.98 1.60 367 0.17 0.53 $.6 1.9
Beaz 240D .
123D24-825% 0.17 0.72 1.33 305 0.17 ' 0.32 : 0.0 3500 0.0
Certflication .
Vehicle ’ .

0.19 0.82 1.39 326 0.17 0.36 10. 5.6
IHC Scout 0.43 235 155 483 0.37 0.47 1.0 ) 12.8
Travelectrod .
296 0.13 0.74 1.44 407 0.10 0.24 23.1 4000 12.5
3.26L Nissan DN .
Engine
Certifgcation 0.26 1.97 1.39 429 0.21 - 035 19.2 16.3
Vehicle : .
Turbo~ 0.12 0.56 0.93 196 0.09 0.20 T 25.0 15.0
charged
v Radhdit T 0.07 0.27 0.80 167 -— 0.17 - -—
VR1Y9D : ZZ'SO
f‘“f‘s?"““ 0.07 0.26 0.78 164 0.06 0.16 14.3 6.3
ruild
Vehicle 0.07 0.350 0.80 147 -— 0.21 - -—
+ TCCF oeann Teflon coated glass fidber particulate filter.

. Yotal HC sazple systen hay heated probe and heated filter, simtlar to certificatfon systen.

¢ . Filtered HC sample is taken dovnugrean of cold (<125°r) particulate fflter.

ren

1e42 FCR equipped.

24.2
33.2
1.5

23.2

29.5

27.5

23.2

29.3

31.1

2.3
60.8
61.8

68.7

Tetal HC oeasured durfng separote test serfes (f.e., not simultaneous with particulates and other gaseous emissaions).

Cycle Connents
FIP Class ftber
50 wph SS  particulate
20 tph S5 filter
¥re Glass fi{ber
50 uph SS  particulate
20 mph SS  filcer
Class fiber
FTP particulate
50 mph S filter
Class fiber
FTP partlculate
filter
Fre Glass fiber
50 mph SS  particulate
20 oph SS  filter
FIP 4TCCP filter
4TCGP filrer
“HWFE Pook filter
* Temp: 140-145°F.
. +ICCY fillver
CFDS Peak filter
Temp: 143-145°F
¥IP +ICCP filter
+ TCCF filter
BYFE Peak filter
Temp: 140-150°F
) 4TCGF filter
CIDS Peak filter
. Temp: 140-145°F
FIP +TCGP filter
+TCCP filter
HWFE Peak tntezo
Temp: 140-150°F
+ICGP filcer
CFDS Peak Mltero
Temp: 130-145"F
FTP 4TCGP [{lter
. hd +TCCP filter
HWEE Peak filter
Temps 140-145°F
+ICCF f{lter
{53133 Peak {u\:es
Temp: 130-135"F
FIP +TCCF filter
RWFE +TCCF filter
CFDS 4TCCF filter

Fuel Economy Driviag
= opg

30 eph SS +TCGF filcer



TABLE 11

Light-Duty Diesel Particulate and Caseous Enissioas Surmary
of Certification and D..-velop:xenz Baseline Vehicles

All data with 1B lnch Dilution Tuanel, CVS Flow = 535 SCPM

Data taken dutring time pertod 7/78-10/73

Filteced* Particu~ Particulate © Particulate
Tozat.ﬁe co NOx co2 tic lates*®  Boune. Organics Bound Crgaaies
vehicle § 1D go/ni gn/nl gr/oi gn/ni ga/ni ga/ni % of Total EC % of P.rticulate
Iw

Jidsmoblle 350  0.59  ° 1.51 1.49 458 0.36 0.84 39.0 27.4 ——
930F127 0.32 0.92  1.20 334 0.20 0.40 s 30.0 4500
‘79 Cert Vehicle 0.37 1.07 1,27 367 . 0.24 0.52 35.1 25.0
Oldsaoblile 260 0,58 1.35 1.67 409 10.38 0.73 35.5 27.4
93IHF149 0.20 0.75 1.48 312 0.14 0.45 30.0 13.2 40(90
*19 Cert Vehicle 0.23 0.91 1.5 321 G.14 0.53 $0.0 26.%
Oldsmobdile 260 0.60 1.49 1.56 412 0.35 1.02 41.7 26.5%
IJHF-84482F 0.22 0.89 1.24 304 0.13 0.57 40.9 15.8 4900
'79 FE Vehtcle 0.36 1.06 1.34 328 0.19 0.67 47.2 25.4
vldsmodile 260 0.6% 1.91 1.62 391 0.3% 0.96 50.7 36.5

IIWF181 0.19 0.72 1.22 270 0.10 0.58 47.6 15.5 4000
’79 Cert Vehicle 0.27 1.31 1.34 306 0.13 0.87 51.9 16.1

{5 spd)
<hev PickUp 350 . .
3TJ9-168F 0.78 1.58 1.52 501 0.48 0.59 38.5 50.8

'79 Cert Vehicle 0.64 1.16 1.41 398 0.27 0.33 57.8 97.4 5000
2 hole inject) 0.64 1.23 1.24 407 0.31 0.39 51.6 . 84.6

chev Picklp 350
3TJ9-168F 0.73 1.60 1.47 508 0.42 0.61 42.5 50.8

‘on-Cert Conflg 0.44 1.05 1.29 406 . 0.25 0.30 45.5 66.7 Sooo
(3 hole Inject) 0.50 1.18 _1.30 420 0.25 0.42 50.0 59.5

ndge Truck 0.54 2.61 1.82 469 0.43 0.61 23.4 - 18.0

2356 0.35 1.37 1.57 403 0.23 0.33 52.2 36.4

"79 Cert Vehicle 0.36 1.95 1.60 420 0.27 0.45 33.3 20.0 5500
{4 spd)

’Z7 Hercedes300D 0.25 1.35 " 1.36 463 0.17 0.79 32.0 10.1
+23.130-12017745 0.08 0.73 1.25 363 0.06 0.47 25.0 4.3 4000
special Bulld/  0.10 0.83 1.24 383 0.08 0.56 20.0 1.6

‘urbo Chgd w/ECR - .

?!ksuaggn bPash, 0.52 l.l; 0.93 262 0.30 0.32 42,3 68.8

2oz 2466 0.30 0.64 0.78 198 0.17 0.25 43.3 52.9 2_500'
79 Cert Vehicle 0.46 0.84 0.81 220 0.25 0.25 45,7 84.0

{4 spd)

‘olkswagen Rab. 0.51 .00 0.87 238 0.2 0.23 52.9 100.0

6 2 2465 0.20 0.41 0.58 172 0.09 0.11 55.0 100.0 2250
79 Cert Vehicle 0.35 0.68 0.65 190 0.18 0.18 43.6 94.4

> spd) .

*pel Rekord-E 0.51 1.52 2.12 319 0.3} 0.47 35.3 38.3
1A81224695 0.8 - 0.81 2,02 - 267 0.65 0.34 22,6 55.9 55 [}
wdifted Product 0.80 1.09 1.93 279 0.54 0.40 32.5 65.0 000
<hicle w/o over : . )

sive (3.89 axle)

3 spd)

‘?bl‘ﬁtkofd-i 0.13. 1.35 . 1.50 271 0.11 0.78 15.4 2.6
1431224693 o.11 0.61 1.17 228 0.07 0,36 35.4 1.1 3000
~Jifled Producet 0,14 0.82 1.19 237 0.10 0.47 23.6 8.5

ehicle w/over :

‘rive (2.70 axle)

%, 8pd)

ffﬁco: 50<D g.g: é.gg i.ig 362 0.54 0.29 37.9 100.0 .
-2 i . . 22 307 0.12 0.20 42,9 45.0

ly‘E::t Vehicle 0.35 0.96 1.09 72 ‘0.24 0.21 33.3 57.1 3500
;;'l Barv Scout g.iz ;.:g i.:g ;g; 0.20 0.32 25.9 21.9

2 . . . . 0.10 0.26 3.5 23.1

;9.52;1 Vehicle 0.17 1.26 1.41 3719 0.11 0.28 5.3 21.4% ASOO .
crzelen 22D A 1S -— - - - 0.35 —_— -—

13 la-% 0.07 -- - - - 0.25 - - 3500
Ty Cert Vehicle

f1n oumhnam

2tfgcaticne
* Filtered BC sazple {6 taken dovnstrean of a cold (125°F) teflon coated glass lber filter.
c* AlL particulate samples were taken with teflon coated glass fiber filrers.
** Lizited. gascous exmlssfons because of (VS bag switching prodlen,
“otal HC s3=plc systen has heated prode and heated filter, siztlar to certff{f:ation systen.

Fuel Economy

apy

22.1

30.3
27.6

24.6
32.9

1.0 -

Test
Cycle

FIP

HWFE
CEDS

FIP

" HWFE

CFDS

FIP
HWFE
CFDS

FTP
HWFE
CFDS

"FIP

HWFE
(23133

FIP
HWFE
CFDS

Fre
HWFE
CFDS

FTP
HWFE
CFiS

HWFE
CEDS

FTP
HWFE
CFDS

FTP
HWFE
CFDS

FTP
HWFE
CFDS

FTP
HWFE
CFDS

FTP
RWFE
CFDS

FipP
HWFE

Cozments

Peak fllt:r
Peak filter

" Peak filcer

Peak filter

Peak filter
Peak filter

teop: lSO—l)S
tenp:150-155°F

temp 130-1 )s°-'
tewp: 128-132%

temp:135°F o
temp:134-137"F

Peak filter !emp:l30~133:f
Peak fflter temp:130-133F

Peak filter temp: 1]0-135‘F
Peak f{ilter temp: 130-135°F

Peak filter :emp:155-166°f
Peak filter temp:150-1557¢

.2

Peak filter temp:llsS- l-)i
Peak filter tesp:l30- 1257

Peak filter temp:léO-115 r
Peak filter temp:ills- ~120%7



vehicle § 1D

'75 Mercedes 240D
10066208
Production Vehicle

'75 Mercedes 3000
12019885
Production Vehicle

'7

&~

Peugeat 204D
71-pTM
Production Vehicle

*74 IH 10D Pick-up
LHICODHB23906
powered by Perkins
6-247 diesel

*77 YW Raddbic
1763188714
Production Vehicle

(Califoraia)

*73 patsun-Nissan
Production Vehicle

*75 Pevugeot 504D
Experimental Vehicle

*75% Postal Van
6100957
Production Vehicle

*75 Dodge Coronet
WT41G5A206937
WYC taxi powered
by Chrysler-Nissan
diescl

'75 Mercedes 300D

Production Vehicle

TABLL 111

Light~-Duty Diesel Particulate and Gaseous Enissions Summary
fron Charactertization Studies

"

Total HC co KOx Particulates Fuel Econony
gn/at gn/of gn/nt go/ol [y
0.29 0.97 1.27 0.48 25.7
- - - 0.31 33.7
- - - 0.36 -
0.16 0.85 1.72 0.49 23.8
- - - 0.39 30.0
-~ - - 0.37 -
1.11 .71 0.68 0.38 35.9
- - - 0.30 43.8
- - - 0.24 -
0.72 2.87 1.50 0.81 25.7
- -— - 0.54 28.3
-— - - 0.49 -
0.37 0.79 0.87 0.29 42.7
-— - - 0.25 53.7
- -— - 0.26 -
0.25 1.10 1.37 0.30 26.2
- - - 0.33 33.8
0.49 1.45 2.30 0.51 26.4
- - - 0.40 35.9
-— - - 0.31 -—
0.14 1.47 2.54 0.47 29.9
- - -~ 0.24 37.8
- - - 0.27 -
0.26 1.22 1.82 0.19 22.4
- - 0.17 25.7
- -— - 0.17 -
0.16 0.92 2.17 0.43 23.8
- -— -— 0.25 29.5
- - - 0.27 -

* Total HC sample system has heated probe and heated filter, simllar to certiiication system.

Driving

Cycle

FIP
HWFE
CFDS

Fre
HJFE
CFDS

FIP
HWFE
CFDS

FIP
WWFE
CFDS

FTP
HWFE
CFDS

FTP
HWFE

FTP
HWFE
CFDS

FIP
KWFE
CFDS

FTP

CFDS

FIP
RWFE
CFDS

Conments

Data was token at SwRI wicth
glass fider filters used
for particulates.

Data was taken at SwRI vigh
glass fiber filters used
for parcticulaces.

Data was takem at SwRI wv{th
glass fiber filters used
for parcfculates,

Data was taken at SwRI vith
glass fiber filters uscd
for parciculates,

Data was taken at SwRI with
glass fiber filcers used
for particulages,

Data was taken at EPA/RIT
with glass fiber filters
used for particulates.

Data was taken at EPA/RTP
with glass fiber filters
uscd for parcticulates.

Nata was taken at FPANNVEL
with fluoropore filters
used for particulates.

Datu was taken at EPA/MVEL
with f[luoropore [ilters
used for particulates.

Data vas taken at EPA/MVEL
with fluoropore Filters
used for particulates.



