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Aiming at Total Measurement

A0 TEHBIMERS * — 7 —HRI2 0 — FEZER, WhwahH+ )=y 5 v FT
Hol. MEFEOREEEBEVPEEWT, 77V r—2a VidHbrERTI—H
EETH o7z HEHMITE, - FOENTHBEEIHEIN, HoH\idfa % SR
RAMIE Z SN TEHEBEZREFITES Lt T & 72, L 2A DRI, KRIIEZEDD
D0HhH. WEEVITER, TOFERCHELE LOI—WARY, &L A5HII%E
X—DODT T w7 Ky 7 AERLTHEEIEZ T2 TIAEZED 722y,
FICZ Nt ED L LVOBETH Y 2 VAP EELDTH-T, EDL) HERT
BWEPEFFNIEEE TR R oTE. A=H3ERD L H %, HEEEL N—
2ETHBMBR T - « =2 =X~ +H0 Ty, 77V r—33
YD TNV — TR DLBEIGES LTV S,

ZAUIRBFIZ X — 7 OFREFEIILKRT HEFLEERT L. 2% 0, —0OOT 7Y
r—a LT, H6WLEHOBERETIA YT v 7 LRTNER S v h
5CThbH. —H, 7T7IVr—a & RETHEFICLY, MELBRECERELEIRE
T P_oNBEL )T oTE7, TNICEYTT T r—2a VHlOa b -
RT =V ADEWEZOZ — XML T &7z, WERESH » TVEHICD
WOLE R MEBSLER ARG, S, ZMCEML - HEfb S/ B G~ L
WO ERIZSE LR TH A . &I, TIHEZ L WEtReb & BEE LT &
v a v oERIZE Y, AEOSHHEZRDOFIZIE, BIEROMS O—Offitk &
VIBRLB L A, 2LT, Z0BMERSRT 7 r—Y 3 VRN, RO
ERTEL D S BEB > TWEDTHA.

DL BTV ELED, METEBEORELITH 2, BEICET A H
LWL EREPLEMIIOVTS, ELCHETZEW) I TORR, »5Wik
BRED T & BIKFIDS, 5B —BUEIZLE > TL A, SEIETOEELZ VICH L
LTh, HFE L ZOBEICERESHL00ThHL. 7)) v IhLEBORE
BEICELIT, MEL VI RNOER»ORET— 7 ICFETLET, F—F
B2y A7 <7 v 712 L TW Rtk 52w, b AL TACTIVE
ZONE 21 & WO MIEBREMEHEZL, Y v ¥/ oI - ¥4 FERXA -5 TR
HL7-ERZECHBEET A ML ERTVWADE, 1 - =XV ATV
T Z BT 5720 Th 5.

HILFBERICE LT, -V OAEZX-FLB L TED= — X %IBET L7202,
STy 5 — Ot R L T A, BICERARET L2 TR L, FO8EME
i T % ED L S 2 REETHIUT = — XITHIB T E A2, &) 5HllET 2 5
58, HEBRDTRYTHA.

=R, T r=Tay, FRb—=T 3y, BIT I OENENORIM
%, NI VARLA=F 434 PLABRERBL W CED, 4BROIEENL
£z 5b.

CEEREY b2 GEHAIEEHELT

F—2 A HEL

<

REAF R R

g % oA
Atsushi Horiba
President

\ - :
-‘k \ 1Y



BE)EHHAG X EFTAIRMNS &

Future of Automotive Emission and Measurement Technology
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Future of Automotive Emission and Measurement Technology

As people’s attention has been focused on the environment of the earth, the
social environment vs. cars has been greatly changing as observed in the
zero-emission car concept in the State of California and the reinforcement of the
regulations for diesel vehicles in Japan. Now, therefore, more specific attitudes
and visions are required. In order to commemorating the 40th anniversary of
the establishment of Horiba, a symposium was held to discuss the issue entitled
"Future of Automotive Emission and Measurement Technology.” The
participants included Prof. Takeshi Saito, Science and Engineering Department,
Waseda University, who is the greatest person in studies on internal
combustion engines and also a leader for emission control; Mr. Kiyoshi
Matsumoto, Standing Auditor, Toyota Central Research and Development
Laboratories Inc., who has contributed to the commercialization of a number of
excellent Toyota cars for many years; and Mr. Yasuo Nakajima, Director, Nissan
Motor Co., Ltd., who directs the development of excellent cars as General
Manager of the Nissan Research Center, as well as Mr. Masahiro Oura,
Vice-Chairman of Horiba Ltd. They gave precious comments on the future trend
of car technology and some issues of analyzers. These comments are
summarized below:

(@ Various actions which were started to comply with the emission control
regulations in 1980s have significantly contributed to the remarkable progress
of cars and measurement technology.

@ Technological innovation essentially requires the mutual supplement of logic
and experiments; it is led, in particular, by people’s demands.

(® The future analyzers must be not only easier to operate, but also superior in
the so-called software concept on why and how.

@ In order to create an eco-conscious society in harmony with cars, it is
essential to pursue the ultimate technology based on the economic principle as
well as to change people’s sense of value.
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Outlook on Low-Emission Vehicular Engines
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Outlook on Low-Emission Vehicular Engines

So-called “clean” engines and power sources for vehicular use can be assessed
by the ratio of power (or energy storage) to their weight. It is suggested that while
most alternative power sources, including electric cells, do have a high potential for
achieving cleaner vehicles, radical improvements are still needed to increase both
mileage and the power-to-weight ratio.

The inherently high power-to-weight ratio and high fuel economy of
conventional reciprocating engines means that they will continue to be relied upon as
vehicular power sources in the future, albeit in cleaner versions. Thus, continuing
efforts will need to be addressed to reducing air-pollutants from reciprocating
engines without any concomitant sacrifice — and ideally with increases — in fuel
economy.

It is also anticipated that vehicles powered by reciprocating engines will
increasingly make use of alternative fuels. Of particular note are methanol, natural
gas and hydrogen. Each of these alternative fuels has its own advantages in reducing

pollutant emissions.
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Trends in Development of Methanol Engines
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Abstract

Methanol is a liquid fuel and has a high potential as an alternative fuel.
However, wear and corrosion on the engine components and materials used in
the fuel systems and much more severe than that caused by conventional
gasoline and diesel fuel. These problems have to be solved to practical use as an
automotive fuel. The level of NOx emitted from methanol diesel engine is about a
half of conventional diesel engine, and particulate emission is zero level. Diesel
type methanol engine, therefore, is considered as a candidate to diesel engine in
urban area. On the other hand, the level of formaldehyde is higher at cold start
conditions both otto and diesel type. Improvement technology such as exhaust
catalyst with electrically heater has been developed to reduce formaldehyde and
unburned methanol.
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Signal from On-Board Computer
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Components modification for use with methanol
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Emissions
Exhaust Gas 1993 Cal. ULEV DI Methanol
Component Emission Standard VW Jetta
HC (NMHC) [g/mi] 0.25 0.04 0.10-0.15
co [g/mi] 3.40 1.70 0.10-0.15
NOx [g/mi] 0.40 0.20 0.16-0.30
Part [g/mi] 0.08 0.04 0.03-0.04
Aldehydes  [mg/mi] 15.00 8.00 2.30-2.90

Fuel Economy

FTP HFET Combined
co [g/mi] 250 167
FE [mpg] 38.3 57.5 45.00

FE Fuel Economy-Diesel Equivalent
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FTP test results with DI methanol
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Development of Hydrogen Rotary Engine
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Takafumi Teramoto
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Abstract

Hydrogen has a great potential as a clean and ecologically-sound energy
source. This has led to a serious study of hydrogen-fueled engines for
automotive use. Because of the unique structural features of rotary engines,
such as no hot exhaust valves and a low-temperature intake chamber, it was
found that they are suitable in preventing the problems of abnormal combustion
(e. g., pre-ignition and backfiring) which have been serious drawbacks in
hydrogen-fueled engines.

As a result, hydrogen-fueled rotary engines have the merit of easily
obtainable high output power compared with conventional hydrogen-fueled
reciprocating engines. Furthermore, a new method of direct injection of
hydrogen into the engine was developed in order to get more output power of
the hydrogen-fueled rotary engine reached 90% of that of gasoline engines.
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Japanese Activities in the Development of Natural Gas Vehicles
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Abstract

As worldwide concern focuses on attempts to reduce NOx emissions in urban
areas and CO: emissions to prevent global warming, most metropolitan areas in
Japan have turned to natural gas for residential and industrial use. They now
have elaborate infrastructures for the supply of natural gas. In Japan, it has
also become feasible to use natural gas as an automotive fuel.

Natural gas vehicles (NGVs) have been on the road in the gas-producing
countries since the 1930s. At present there are upwards of 700,000 NGVs in
operation worldwide.

This paper examine the present status and the future prospect of the
development of NGVs in Japan, focusing in particular on the activities of the
Japan Gas Association.
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Schematic of CNG reformed large-sized diesel engine and measurement result of exhaust gas
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Development of Electric Vehicles
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Yasuichi Kitamura

31

EXBEEEIL, REETHEMEIE Y, REICEREHZLEL T2 EOER
liwﬁ—uiobékﬁ%%ofuwéﬁ,%ﬁ%éuﬁgruﬁ&w@h
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Abstract

Electric vehicles (EVs) have some disadvantages, short range and long
recharging time, but otherwise, they have many advantage, zero tailpipe
emissions, ultra low noise and so on. Environmental and energy security
concerns are speeding the pace of EV development and commercialization. The
State of California, for example, legislated that 2% of all vehicles sold in the
state in 1998 have zero tailpipe emissions, and increasing to 10% by the year
2003. In Japan, “The EV Market Expansion Program” was made out by the EV
Council set up at the Machinery and Information Division of Ministry of
International Trade and Industry (MITI). This report describes the
characteristics of EVs and the present condition, that is R&D, government
activities and global trends of EV field.
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H) 7 AN TINTIIEHRICBITARKGEOEE L RRIH L, 20
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2.1 RERL
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(g/km) Bfy : dBA)
= i CO2| NOx gz 4 AvYULE | BREEHE
HuyLE(HVYL/ER) 320 | 0.49 Bl | ER | B4 | =R
7 — I ($h/ Eh) 263 | 0.91 & 35kr‘n/h o | 13| 65 | 67
X2/ —NE(XE S —L/REHR) |257| 0.23 (3%)
CNG E(CNG/XZH Z) 226 | 0.23 * S(OZTZ/h 69 | 70 | 66 | 70
K3 B (/RS 2) 26| — )
35km/h
kB EE (KFK/KERE) 0| — i (338) 75 | 81 66 | 72
TERAENE (1988 EMBERK ) 130 | 0. 023 . 50km/h N D
CO2> NOx> (45%)
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Exhaust gas by engine type
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Advantages and disadvantages of elec-

tric vehicles
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8 z 1064 .
19904 3 A% B . 3.1 ERKR
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F4 TRABHEREAH
Number of electric vehicles being
used

W A % BH(E) | EE(%)
B - B # 107 39
A * B | 59 22 .
E H % 37 13 3.2 REOBEXREHERREKR
&5 a w1 : COMER, A DEREDEREOREIHL TS (K6).
x & 25 : 19904F 12 GM A et BEEIE T 4 » /% 7 b % Bk LCLASR, #H &%, HK
5 & B 2 BN LT —A—H PSS, BHOBKTLE L THERILAHN S ERT

e omtREELER L TnD. ERAN, MRESFICE7ZHBRT~IRE
EEATEY, BVIFROERIEETH S H D, FROBE[LHBHEOT R
EEHEZRL TV A,

(BOFx v TA—NBN
HAINYINAHEy FIN 90/ 1 ~92/3)

x5 MAENEH

Classification of users

X . | MUGEERE | SEEREE
5 L3 iE T (km) (km/h) R fis &
NESINYE (GM) | =RAsA 200 160 AC 28R -LE-4
= 'NAV (3B %) N 240 110 DCTFYLA | 4BRA-NE-%
E Ha-51 (714> AW) A 200 120 DCTTYVA | 4R -NE-%
; 1ZA (®m®H) | Ni-Cd 548 176 | 0673902 | 4kAk(-NE-4
FEV (BE)| Ni-Cd 250 130 AC B2EXE
: 5 - (=% ®R®H) | NCd | 20 110 | pC A%
ALK (FALEAH) | $%-Ni 200 90 DC 4% ESHE EV
3 |BC-7 (&4 -EEEH) $B 100 45 DC B (EARIEE)
Z | KY—=L3= (hEFEAH) | Ni-Cd 120 80 DCTFYVA | 2tk M—-LE-%2
® z27-4 (R R&D) | ZERAsH 60 53 DCTIYVA
5|27 —% (R=®R&D) | HPRAsH 50 42 DCTFYVA
B 27-4 (K> %) | Ni-Zn 80 60 DCTIYVA
NAEy bV (Z11\Y) $ 100 75 DC % I FEEH220E
DR (2X%) 0 120 70 DC f#%: 9 EHMEE
BR |2 I—2N> Ni-Cd 160 85 AC (RBRMEE)
= (h2% - PEBEAH) A 145 85 AC IIEEUREZR
s | FA-730 (Z11\) $h 200 90 DC A% Q0EFE6E
£ [HIMRNT T Uy KNZ (BE) $h AC 91§k~ 6 BET
BltrUyy (BE) | %Ak 120 100 AC (R1EE)
| ZHEE (B+) A 60 59 DC % (EB%E)
|INT (WTF. £5) A 100 110 DC % (R1EE)
s | Sudn>  (BE. AMNEH) $h 150 84 DC 7% (RB#%E)
R IRkE (=v4) o) 80 75 DC 9% (£B%)
*6 RHETBEBBEOMEE
Specifications for the latest model of electric vehicle
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Automotive Emission Analysis Using FTIR
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Hironari Kachi, Yutaka Yamagishi
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Abstract

FTIR allows many gas components to be analyzed simultaneously in real time.
This feature has never been available before on any other analyzer. FTIR has
been developed as an effective analysis method to meet future environmental
needs, which are anticipated to become even more severe. This paper describes
the principle and configuration of Horiba’s FTIR-type automotive emission
analyzer. Also included is a comparison between FTIR and conventional
methods. with examples using the system to make measurements of automotive
emission.
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Automotive Analysis Instruments : State of the Art and
Future Challenges

LR E-
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HEIEIZAD»DLFHI S L LTI, HBIEOKRXSCER R ST -
BYRETENPS, T I MR T 2/ & OREER - 103209 2 45,
SHIZIEFELIR TA VR EORBEOFMI TEEILTIRIDONH A, Yt
Tlix, BB EPEH T 25 EE MEXA o) —X%ao L L, =Y o WieE
W A7 LAHERTY ) — X, BEEEO KRy b ADS VU — X% &, £ICHAE)
HOWREZ O - BV 5 SEOFHAEE ¥ B - BEL T b, AT,
LHOBBHEWEERZOMEL, ZhoOEFITHEbLN TV D EREH %
T 5. 361, NEHEEBRORMZ ID L7010 T ETEEL - HME
b & BB BB E R AR~ O LG OB AIZ DWW T H <5,

Abstract

Automotive analysis and measurements cover a wide range, from the geometric
and physical measurements of the dimensions and weights of vehicles to the
evaluation of its functional and chemical characteristics, e. g., engine output and
emission components. Also dealt with are the psychological evaluation of
comfort levels and vehicle styling. Horiba develops, manufactures, and markets
a wide range of measuring instruments that are designed mainly for the analysis
and evaluation of automotive functions. Important Horiba products include the
MEXA Series Automotive Emission Analyzers, the HERT Series Engine
Analyzers, and the ADS Series Automatic Driving System. This paper gives an
overview of these Horiba products and introduces the basic technology used in
them. Also described here are Horiba's activities in automotive measurement
technology, a field that has increasingly been used for more sophisticated
measurements of smaller quantities as we seek greater environmental harmony
between human and automotive needs.
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Automotive emission analytical system(Typical) ¥ M B (g/Km)
m F 12
NMOG| CH4 co NOXx
HvE | 0.075 | 0.029 1.04 | 0.270
X4&/—)E| 0.172 | 0.010 1.61 0.038
2. HiHH A9 hEE T4#/-0%|0.19 | 0.037 | 2.51 | 0.038
EEHEE A S HEH S 0B X HS ORI S R 1, IR ORI T Y LPGE | 0.069 | 0.028 | 1.67 | 0.067
v OREE, BEAELREICE S TELLRER S, /0, KED, mELRLE cNGE | 0.057 | .11 | 0.06 | 0.282
Il o TOLE BT A, R ICKEOMEED L OPFE 7T A DM =1 SBOBKED SO H DMK M
. _ Bn—pHl"
B ARERD—Bl &R Y. . Example of exhaust gas composition

from various fuel vehicles

—F7, 196044 X VG E o 7o BRI 7 A HENE, KRS OB IL L2V
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ETid, WIERESEEOBSANS, Y v RAHEMEN A (Non Methane Orga- #wmE HrdifE (mg/Km)
i : WV 9 WIBIE D& N W5, ZH S Light-End Species

nic Gas: NMOG) £ WIHFH LWIEEDBEAZ #EDTWVE. R2IIHV ) YHEHD Light-End Specles  wms| 2550

HEH A 2 D NMOG DML TG R D — Bl %R Y. DD 1 (Co~Cs) ALK F)

Mid-Range Species
(Hexane, Benzene % & &k 3 44.75

BB B A A SATERBIIZRD L ) LREFLEL 2 5. D Z(C5~C12) LK)
OFE VWK HEE | ppb, ng LRVOBMERS *MIBETEL I L Oxgenates
N o . ) S o NS TR < - (Aldehyde, MeOH, Keton & & 1.34
@RI HE Cppb 5% LAV ETORVWHEBERIE TSI S L DEBFERLKE) i
QEVERYE L OWENRET L HIFE ORI & EIRK AR _
NMOG & &t 74.89
T&xhZ k
F£2 HYUEOHHS AHD NMOG DR
@B WREERE | %4 2 PR IOTE L TRE CRIEBT e N HIFRERO—FID
o E le of exhaust NMOG
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PR T AR DETORET %, —DOWUEFEERT, Lrd RO~k
WRIELEVOBMET S EIIFEEICHETH 5. DO 7 2 5T E 3,
FHADS BB Z 8 IR S B L 2T A E L BI% L, MEXA (Motor Exhaust Gas
Analyzer) ) — XL LTLTC, HEIEXA -3 BLOHEEREICB VT, %k
MED?PL, £E - EEBRITREVARICSERVWAZWTWA,

RIELRPHAT AW HEE ZNE N ETRT.

PRE ELAENR NIRE LE |
FEDBHFHRINGE | CO, COz, HC, |BERBIRMD 712 —PREN[EA | SBE, EH
IXiE NO, SO2 & & WTHRIMEDIRINE % BIE B R
(NDIR)

KERA T LA | CHe, CsHe & & | MBI A R EKFRTHE, 14 1L | SBE, Ef,
(FID) | DRIEKTFT REBICHGI LA 4 R ERAE LREHST
bRk NO,NOA ED | BElE + VL & RIS S EMERIKEED 5 | BB, HEHE,
(CLD) | BREREY JIMEIh3EEZORNELTATE 2NOx B4 1f
T =) IETHBFRN | B, RAEKER | RIMGRR A~ ML EBIE LRS & | SR, i,
R K EBMERILKE | COBEEDIN ZRA P
(FTIR) BE

HAIAZT TS | FRELTOHR | BREHSLTHBLYNEZ EDRE | ERE, 28RS
& RineE zRE IEERE AR
(Ge)

£ 3 TLBHAZROMBEEEY

Major exhaust gas analytical method and their feature

3. YTV TERE

EBEPEH 21212, CO, HC, NOx % &Ml SME 0134012, Einidk
ROKEZRPHNTFRYEL L2 RBXEINTBY, LrdETIREICLY Z
NOoDOERHERIIE LLEHT 5. EMLEHIZIT) 720121, AP oRES
BRZTIIHMEIES LD TELY V7)) Y VREBIEET, L7
) ¥ TR BRI AE LRI VS R R IR IS EHA S A BRI I EE AL
HeEhh, 2020, T4 —EUHE T 2 RBERILKEDOHIEIZE VT,
V7))V TREERSEREY V7 v 7 #E (Constant Volume Sampler ;
CVS) &R ZMEL T 5.

T4 — BV O P SN AT OS7 1 F 2 L — M) OMIEICIE, FER
PHiEFA)a—ary - PUANM(TIVR RN Evbh s KBy 7Y
YUERBMEDN TV, REEREO/NEZIZ PN AVORELEDON
THY, MEIE2%2 ) RIF2HBEERIRO O THA.

6T, RN T2 TE R, BEY o RIS S BT AN
APRWEDOFTSLEL 55 Tnd, BERATAREERIIE, EEOBREIRE
2B ) % & % 5§ % DBL SHED (Diurnal Breathing Loss Sealed Housing
for Evaporative Determination), EfTHREICBITAEHEXMET 5 R/L
SHED (Running Loss SHED) B X OMREL ¥ v 7 b D EBEXHET A EA ~
NCVS 2 EBMEDH 5.

4, HBREE

AT A BB HEBEROFMIZ, S r—F A4 FEXA— YD LICHELY T,
—HEETOLZEEOETREZEREL TIT% S (BLRER). > vy 44+ %F
A—%13, BBEOEESLCKRBOEMICAELE T 1H), 28, 48, »HAWViL
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A, HEBEAORER - REZEIHEEEIRENICHEMLTBY, £56
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6. EHRAIMBOEE{LLSRORE

EEMIRIBISMED S L ) THERE AICR S LVWE ATRO LN, IS
TEXLI)BELFIEREOREIRKDLN TS,

6.1 HEFRIC®ILWL

BEAOBMOV LR VEOREDNZDIZ, LWEL0SE, L)HE, &
DEEICHTTEDEMOBM/ABLEIN TS, HBHETiE, BILFAHELT
RS U727 — ) TEEARSE S ER (FTIR) 2 X — X b & L- B8y HE R
H ZSATEERE (MEXA-2000FT ¥V — X) 2%, #afblL, 7TVTe FRED
MERSOBERSFEZTRE LTWVD.
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6.2 AlI¥alLu

LD PuECRERENAY - THEBESEDH, TN R HaHIR
BLF AN RTLHENRTVLDOTRIFNIELR S 2. BHTHE, H4D
SHEgEOA Y7 Ve v MU T AL, FHIRGOHEAREZ GO
F=F VDI AT LLIZHY A TN S,

Zoro, HNICRHHEOEEEITI AT P - (B2) 2REL, 2—Y
DF & LIERZEEAT D T SR AWEHIIREE (Integrated Laboratry Automa-
tion System : ILAS) DEBRZ HIEL T 5.

GEFERD BBEFHEERAOER CRE



B2 EBICHE L -ABEHRSES L -
Horiba automotive test laboratory

7. BbYUIC

Db X 51z, Bt BEHEBEOFHAAN - Mk, ALYy
DOFHZ OIS, BRROTSOERIZESWTRAL TV, FHURS I,
EREDHDVITAEEBRL2ICADLL T, LB, A, BRECKRLIELL
DDOTHRITNIER SRV, ZDHI2IE, ZT—FOhA4 L ERPFEELHD 2
EDPERLLDLODEHEL TS, SHBRED—BOTIHE - THRELE- T
W5,

SENH

1) Proposed Reactivity Adjustment Factors for Transitional Low-emission Vehicles, Technical
Support Document released on Sep. 27. 1991 California Air Resouse Board.

EyiE=
Hiroji Kohsaka
AR 2 HEH R
194546 7 A 9 HA
Bk LR F R
BT LEREE

@ Readout No. JANUARY 1993 HORIBA



Current Status of Automobile Analysis in the USA

R. Neal Harvey*

1. Federal Regulations

In 1990 the U.S. congress passed amendments to the Clean Air Act that re-
quire significant new reductions in vehicle emissions for compliance with air
quality standards. The amendments established new, lower Tier 1 tailpipe emis-
sions standards for certification of all light-duty vehicles and trucks. The amend-
ments called upon the U.S. Environmental Protection Agency (EPA) to issue new
standards and measurement techniques in three strategic areas—first, cleaner
new vehicles; second, clean burning fuels; and third, an Inspection and Mainte-
nance program for in-use vehicle emissions standards.

EPA has responded with many new revisions to existing regulations and is
establishing new procedures and regulations to control vehicle emissions during
periods of operation at low temperatures and to control evaporative emissions
during idle periods of operation in cyclic environmental conditions. New regula-
tions will require auto manufacturers to pass "Cold CO" carbon monoxide stan-
dards at 20°F(-6.7°C)test temperatures. The auto manufacturers are now busy
installing refrigerated test cells with new 48-inch dynamometers, emissions in-
strumentation, and large "SOAK" areas to implement these procedures.

Meanwhile, other EPA regulations require a 1995 phase-in for cleaner burn-
ing, "reformulated" gasoline fuels. These new fuels should achieve a 15 percent
reduction in hydrocarbons and toxic pollutants. By the year 2000 the "reformu-
lated" fuels must achieve a 20% reduction in emissions.

The latest EPA action centers on reduction of emissions from the 50 million
in-use vehicles operating in the smoggiest areas of the U.S. The new rules, pub-
lished in November 1992, require the most polluted cities or states adopt either
"basic" or "enhanced" Inspection and Maintenance Programs depending upon the
severity of the ozone and carbon monoxide pollution of the area. EPA is estab-
lishing high-tech test requirements that will measure both tailpipe and evapora-
tive emissions. The test equipment for "enhanced" areas will analyze exhaust
emissions from a transient driving cycle operated on a chassis dynamometer
simulating road load and vehicle inertia. The driving cycle, called IM-240
(Fig.1), is a 240 second, condensed version of the first 330 seconds of the Fed-
eral Test Procedure used for certification.

(Feature Article> Current Status of Automobile Analysis in the USA
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Category

Emission Levels(g/mil)

NMOG | CO

NOx

Year

TLEV: Transitional Low

Emission Vehicle | 2% |34

0.4

1994

LEV : Low

Emission Vehicle 0.075 |34

0.2

1997

ULEV:Ultra Low

Emission Vehicle 0.040 1.7

0.2

1997

ZEV : Zero
Emission Vehicle

1998

Table1 Four new categories of low-emission
vehicles and the associated emis-

sions requirements
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Additional equipment in the test lane will perform two functional tests of the
vehicle evaporative emissions control systems. This includes a simple pressure
test to find leaks in the fuel system and a check of theAgpurgeAhsystem that
removes gasoline vapors stored in the charcoal canister and routes them to the
engine where they can be burned. If a vehicle fails the new IM-240 test then the
vehicle owner will be required to spend up to $450 for emissions related repairs
before the vehicle registration is renewed. IM-240 benefits include an estimated
28 percent reduction in Volatile Organic Carbon emissions plus 30 percent re-
duction in exhaust CO emissions and a 9 percent drop in exhaust NOx emissions.

2. California Regulations

The Los Angeles area of California has the most severe air pollution problem
in the U.S. caused by the large population density of motor vehicles and the natu-
ral geography that traps emissions from all sources within the air basin. Conse-
quently, California has received waivers from the EPA that permits the California
Air Resources Board (CARB) to set lower exhaust emissions standards than the
other 49 states.

In 1990 CARB adopted sweeping new regulations mandating clean burning
fuels and low-emission vehicles. These new regulations take effect in 1994 for
passenger cars and light-duty trucks sold in the state. The emissions regulations
establish four new categories of low-emission vehicles; each successive category
must meet lower standards than the previous category. Vehicle manufactures par-
ticipating in the California market must produce a specified percentage of their
production for each category. The categories are largely defined by differing
levels of Volatile Organic Gases in the exhaust-a reactivity adjusted measure-
ment termed NMOG (Non Methane Organic Gas). These four new categories of
low-emission vehicles and the associated emissions requirements are summaries
in Table 1.

A ZEV is a non-combustion powered vehicle such an electric car. The ZEV
requirement will start at 2 percent of sales in 1998 and rise to 10 percent in 2003.

These new CARB regulations change the way in which motor vehicle emis-
sions are measured. Today's California standards measure organic emissions as
total hydrocarbons (measured by a Flame Ionization Detector) less methane,
commonly known as Non-Methane Hydrocarbon (NMHC). The new rules ad-
dress the ozone-forming potential of exhaust by going beyond the NMHC mea-
surement to a reactivity adjusted mass emissions measurement previously re-
ferred to an NMOG. NMOG includes NMHC plus aldehydes, ketones,
alcohols, and ethers as measured via gas and liquid chromatography.

The resultant NMOG mass value is then multiplied by a Reactivity Adjust-
ment Factor (RAF) determined by CARB for every motor fuel in each emission
category TLEV, LEV and ULEV. CARB will determine the RAF for each fuel
based upon the individual ozone forming reactivity for each of about 150 organic
compounds identified in exhaust gas. The RAF rewards the use of cleaner burn-
ing fuels such as reformulated gasoline, alcohol and compressed natural gas
(CNG) when compared to today's average gasoline. The first clean fuels are man-
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dated for distribution in California beginning in 1994.

Evaporative emissions from motor vehicles comprise a significant percentage
of the total organic emissions released in the California air basins. Therefore,
CARB is adopting new evaporative emission test procedures to replace current
test procedures that do not accurately represent real environmental conditions.
The new California Evaporative Emissions Test Procedures Comprise a three-
phase test consisting of a Running Loss Test, a Hot Soak Test and a Diurnal
Breathing Loss Test.

The Running Loss Test measures evaporative emissions from the vehicle dur-
ing operation on a chassis dynamometer at elevated temperatures (105°F or
40.6°C). The test is conducted in a sealed enclosure (SHED). Atmospheric sam-
pling within the SHED for total hydrocarbons before and after the dynamometer
driving procedure determines the HC mass emissions.

Phase 2, the Hot Soak Test, measures evaporative emissions from a warm, idle
vehicle sealed in a SHED at 105°F(40.6°C). Again, atmospheric sampling within
the SHED for THC before and after the 60-minute test determines the HC mass
emissions.

The Phase 3 evaporative emissions test is termed the Diurnal Breathing Loss
Test (DBL)—a procedure designed to simulate evaporative emissions measure-
ment from a vehicle parked outdoors for 72 hours. The SHED is special, it is
equipped with sophisticated temperature and pressure controls that simulate a 24-
hour ambient temperature cycle between 65°F and 105°F. The pressure control
system must accommodate thermal expansion of the SHED atmosphere during
the full 72-hour procedure. Hydrocarbon sampling after each 24-hour cycle es-
tablishes the HC mass emissions.

3. Instrumentation for New Regulations

Auto manufacturers, oil companies, and regulatory agencies have increased
capital spending for facilities and equipment to satisfy these new Federal and
California emissions regulations. Currently U.S. manufacturers are installing
and starting-up new Cold Room facilities to meet the Federal Cold CO test re-
quirements. In addition, the manufacturers and oil companies are installing mul-
tiple Variable Temperature/Variable Volume SHEDs for Federal and California
Diurnal Breathing Loss and Hot Soak procedures. Industry concerns about
health and safety issues have stalled some American installations of Running loss
SHEDs. A Point Source sampling technique which does not require a sealed
enclosure has been proposed as a viable alternative to the Running Loss SHED.

Some of the standards set by new regulations will be easy for the auto manu-
facturers to achieve via re-calibration of fuel systems and implementation of
known technology. However, high emissions from other new text procedures
may ba difficult to reduce and could lead to significant emission development
programs to meet the regulatory deadlines. New emissions equipment and instru-
mentation being requested by the automotive industry include:

(Feature Article> Current Status of Automobile Analysis in the USA



Fig.2 Horiba 48-inch chassis dynamometer
built for EPA contract
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(1) Cold CO
Cold Rooms equipped with 48-inch chassis dynamometers, complete analyti-
cal systems with modal emissions capability.
(2) Evaporative Emissions
(D Variable Temperature/Variable Volume SHEDs for Diurnal Breathing
Loss and Hot Soak tests, equipped with temperature and pressure control
systems and total hydrocarbon analytical systems.
(@ Point Source Dilution Systems or Running Loss SHEDs equipped with
total hydrocarbon analytical systems.
(3) Emissions Analysis
(D Non-Methane Hydrocarbon (NMHC) FIA's for transient analysis of
NMHC during the Federal Test Procedure and CVS bag analysis.
(2) Variable Flow Rate Venturi Samplers for LEV tests.
(3 Impinger Sampling Systems for alcohol and aldehyde sampling.
(@) New analyzer techniques to measure alcohols and aldehydes to replace
labor intensive Impinger Systems.
(®) Fast analyzer techniques such as Gas Chromatograph-Mass Spectrome
ters(GC/MS) for measuring organic gas species on a routine basis.
() Fast Response Analyzers capable of tracking quick changes in exhaust gas
concentration that reflect operational characteristics of emission control
devices.

Responding to EPA's new IM-240 Inspection and Maintenance rules, cities
and states are now incorporating EPA's analytical specifications into contract re-
quirements for centralized testing programs. Low cost, mass produced systems
with analytical performance equivalent to today's certification test systems are
required. Unique requirements dictate operation in such diverse ambient envi-
ronmental conditions as from freezing to desert conditions.

4. Horiba Instruments, Inc., Product Strategy

The last decade has seen a steady increase in the auto manufacturers depen-
dence upon the engineering expertise of their emissions equipment suppliers to
meet the regulatory requirements for sophisticated analytical equipment. Horiba
Instruments, Inc. and its parent company,Horiba, Ltd., have responded to these
new market demands with many new products and services. Today, Horiba In-
struments supplies a full compliment of custom designed systems, computer soft-
ware and engineering design services that satisfy market needs from simple ana-
lyzers to "turn-key" facilities.

Recent product developments by Horiba Instruments expand the list of equip-
ment available to satisfy the new regulations.

In 1991 EPA awarded Horiba Instruments a contract to supply up to 20 new
48-inch AC electric dynamometers (Fig.2) for EPA's facilities in Ann Arbor,
Virginia, and Colorado. These dynamometers will replace the 8.65-inch twin-
roll hydrokinetic dynamometers used by EPA since the 1960's. EPA rated
Horiba's design superior in all seven technical areas. Through November, 1992,
EPA has released orders for 11 unis to be installed in two EPA Cold Test Rooms,
a certification cell and R&D cells; all located in Ann Arbor, Michigan. Auto
manufacturers have ordered an additional 35 units since the EPA contract was
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awarded.

For the new Evaporative Emissions procedures, Horiba Instruments supplies
VT/VV Diurnal Breathing Loss SHEDs complete with control system, HC ana-
lytical system and PC based Data Acquisition for complete documentation and
reporting.

Low Level Emissions instrumentation and systems have been delivered by
Horiba Instruments for numerous projects. One popular item is an Impinger Sys-
tem (Fig.3) for collecting alcohol and aldehyde samples from alternate fuels test
programs. A second item, currently being evaluated by EPA, CARB, and the
manufacturers, is a variable flowrate conversion kit for existing critical-flow-
venturi CVS's. This variable flow conversion facilitates adjusting CVS flow to
maximize CVS bag concentrations yet avoid moisture condensation within the
sampling system.

Horiba Instruments' IM-240 System(Fig.4) has been selected by more than 80
percent of the major contractors involved with the state Inspection and Mainte-
nance programs. Horiba offers a turn-key system for modal CVS analysis, micro-
processor based data acquisition and reporting. MEXA 9000 type analyzers, criti-
cal flow venturis and proven software generate mass flow data for each pollutant

{Feature Article>

at 1.0 Hz from 10 Hz sampling.

R.Neal Harvey
Horiba Instruments Incorporated
Executive Vice President
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Fig.3 Horiba impinger system for speciation
of exhaust emission hydrocarbons

Fig.4 Horiba emissions system for new EPA
IM-240 vehicle inspection program
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Automotive Emission Analyzer for Measuring Low Concentrations

RHEH B—
Kenji Takeda
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Abstract

As global environmental issues come under greater scrutiny, automotive
emissions are being controlled more and more strictly. In particular,the 1990
regulation by the California Air Resource Board (CARB) provides for stricter
control of the toxic components contained in exhaust gas. This will require
emission analyzers of improved sensitivity and stability. This paper reports on
Horiba studies of an automotive emission analyzer designed for the
measurement of low concentrations in compliance with the California regulation.
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E— K | fkp | #rHEIS | SHEHERE (ppm)
T.HC 4.0 12.4
CcT Cco 12.0 416.4
NOx 7.0 24.5
T.HC 1.6 1.9
S co 0.3 10.4
NOx 0.5 1.8
T.HC 1.0 3.1
HT co 1.0 34.7
NOx 1.0 3.5

#F 1 ULEVR#IC S 2 HHBEOHERR

Estimation of emission data on ULEV

regulation
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+0.2ppmCOMBLLTIZ T B 720, FERE T TIEME % REICHT I &1
HEgETHL. 22T, PWMEORRICES TEEEY - - BREEEL RV,
FrTNVHOKRGEEZBES-IOCHLGUTICRELZ. ThICXY), THHIE
D3F%% COAIREST HI EHTE, MADIHELEY BEMBUTICTAZ &
MTE7.

3.1.2 BRE T HCEt

RIRE T - HCEHE, v 7)) v 7 ROFENRLZEDHELXR YKL 720, N
BAENDKFZERA + b 123 (Flame Ionization Detector : FID) % v 72, H
wNORBREDOWEM, TV 7 Y T7ORMLELEIZLY S/N OYFELREMNLE
B - 7.

HC 2 ZEICFHAIT 20121, 71 — ¥V v U v O T 250 & Ak,
TN ITA L MA L) ERNWEEICL )V FYREZERT 20 —20
FETHAH)LEZ TV,

3.1.3 {EKIRE NOx &t

IR NOx &2 {b5 %8 6% (Chemiluminescence Detector : CLD) % B \xC W
5. RHEF (NI vy 7+ bFAA—F) 221035 2 L THREREOY®
A7z F7:, NOx E NOEMRT 23 0 N— 5 — Ot B4 W L Cn g
HPE (Tos) ** 6 Fo %2R L 72, :

3.2 47U TR

BHER T A BEHFHH S AT 2 0EKOERB2RS5, 70— %6 1IR7.
Yo TN TRDENIZL BN TT 9 THEMEH 20, LA-4F— FO
PEH L NV D@ CT £— FEHHIEE &, WL X)L S, HT £— FEHllE &
W H A % ) 7.
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Configulation of low-concentration automotive emission analysis system
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Flow diagram of low-concentration automotive emission analysis system

3.2.1 fn#E cvs

ML, MREICE AN 7T 9 THER 20, CVS 2MEARMIZT S
CELAMTH L. MBIRERZY V) VICE TS HC OB EAHI30~220TC,
90% DR VB H T X HIRENIS0C THAH L ¥ EE LT, CVSIIHMEA
2247, % 100~200°C |2 MNET & 5 & ) IZRRET L 7.

3.2.2 CVS/N\v T

CVS /¥ v 713 HC D& R D WHE % #IRT 2 LEVH A, AE, 7
2 # 1 H (Gas Chromatography : GC) & L TIE L b Twd 7 v ZHE/N »
7E7 9t VBN » FORERERE 1T - 72,

P, FNFRONy FIZBELREL, —HRERN Yy FNOT A% GC o
W Lok 58, BOEEOEH A HC RSN, SHICERERZREL, &
JEEE T - HC S iTat 2 - CRAORELY LR EER 7 IRT. 7 » Rl
Ny FOFIRETN v 2752 FOLLBWIERPELNL ZEWbroT.

3.2.3 HFMEIJRERE

R RE T, CVSICERTAGRIARORMY Ny 727 572 )
e CIEL L o3, TotomRes iR L. AR
72 CO, HC, NOx ¥ L CHUY &, BB 720, BRICRSEM
# (CO, CHJH) &Mk #I (NOx H) 24 L7z, T2 XD CO iRE %0.05ppm
BT 42, HC %0.5ppm MATFIZT A Z & C& 7z 72, AEEDZZHEE 34
SELEL, BEAEAYFF AT —Thb. ROMBO7O—%2R 82
R

4 . #E# CH:/NMHC/T - HC 9#&t

KEFICIRIEFICE O HC BFEET 545, CHUFZ0s & DIALFE S TEA K
W72 @, CARB Tl HC #° 5 CHi® B\ 723E 2 ¥ » jk 17K 3 (Non-Methane
Hydoro Carbon: NMHC) # ##loxH & LTE 7.

WH T, fERT-HC B LU CHERHAICHEL, TRETNOMEHH
NMHC # &1 ¥ % FIA-121 2 8t LTw b, &it, RART A% EORAE
BEEF BV BEEOHEE 7 2O CH,, NMHC %Rl E L7z & OFEED
A, %$Tld CH/NMHC/T - HC 3 Huo @& T at (F1A-222) # 8mfb L7z,
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FID

FIA-2221%, MHERIZFID # v, Bl FRE L CRINBBES R B L 09tk
ERFRTHNLZ 2L D) 3B OREHIEZEEICLTWAS

4.1 RERE

ROIZH TN AADEANS, MILF/NELETHOTET - — MERT.
TN ANL, EEFIDICEXNTT - HCRBETH 54 >~ &, BIRBE
A o ki (Non-Methane Cutter : NMC) % 3#38 X477 FID |2 X CH: %l
ETHITA I ND. NMCl3H > 7V A ZDHH» S CH 2R T
DHC #BBEL, CHH DA% BHRSELLDTH 5.

BHERIZIE T -HC A4 Y ECHiSA Y DERENTHANEAENSL. &
DL EWMIE, RINIRT LHIZ, THC DEWHIES L CH: & ZERO TZEHA
SNTAAE T DEBIER (T - HC+CHy) & 72 B, 2 2T CHs & ZERO DEFR
AR E . ZoFRIE, T NVAH AH 5 NMHC % 4508 L7- CH
AL, HCHD 2 &E2WwWEa A A%, BHAFT2H: DEICREITHR TS
WZE DAL HETH 5.

4.2 {E50E
RANGE  (LOW (INTEGRATOR)
ZERO PASS
<w FILTER,
ALTE it G TV
)
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Pre- Amp %J
CHa,/C3Hs
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DETECTOR [r- Ho] % T KVb
\
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A
—-
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e
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Signal processing diagram of FIA-222
FEDEREN/AE5 (BI0F D T - HC+CHy) 1, [ [ # (Integrator) |
LML e D (ZDEF% Val$5). —F CHe & ZERO CEMEN72%E
WAE S 1L, Tridi@EmEENESs (Band-Pass Filter : BPF) 8 & ORI #i 25 5% [ % (Phase
Sensitive Detector : PSD) % & V) [&

ey, SOICEEFEREIC L) FHL
Ensg (&—0)'15_‘7’8 Vo kj—é)

ZZTVa, Vold(1), (2)ekbh, &5
Va= T - HC| +V»
Vo= [CH:]
IT + HC| = INMHC} + {CH4}
—7%, B EDICH:/CHes RATIO ERTid, V(= [CH:]) I CHe/CsHsD AN} FEFE
YWETHAABRE K (BOMLDOCHARAB L CGHA ZAHEMTH LD B) %
BIr5., ZLTCZOk Vi RN TEHRENS.
k + Vi=Va— [NMHC]
k- Vy ZBRIIC Va LD BE S,
[NMHC]=Va—k * Vs
HIEFD ([T - HCl I, [NMHC] & [CH] 2 BRBICME L T(6)scL h i shs.

)R TEEINS.
........... (1)

IT « HC} & (

INMHCIAS(5)RiIC X h &N 5.
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[T-HCl=[NMHC]+[CHJ e (6)
ZOEPEELELOBEL LT, SHLIEST A ¥ OIRERR & #HE

+ 57012, EiSEE 7 1 )V % (Low-Pass Filter ; LPF) 2&(J T\ 5.

4.3 1%
F3IZFIA-2220 E 2 A AR,

ML v 2, CVS HlEDH AL 0-5~5000ppmC & L, EHEBMEDS G X
0-25~25000ppmC & L7z, % 7-EHHIE Tl NMC OBRBERR & i+ - RS

HDHDI, ¥ TVHRAESHEORBE CERTHRTHZ LIl

JI] B 1t %
i R | FIA-222
B T H | KFERAAALREE, RBIRMREE
JO-FavECIHARERERE
YL TNHREREFALT FPRAEDHA)
B OF M % | BBHEHH PO T - HC, CHs, NMHC
A = & [ | O~ 5,10, 50,100, 500,1000, 5000 ppmC(CVC BIE)
0~ 25, 50, 250, 500, 2500, 5000, 25000 ppmC(% 1L 7 hRIE)
B B M| 7y —-Z20+1%URA—ER, A—%H%)
s % &E & |Tw;3.0sec LA

YORY 7 bk|E1%F S./8h LAR(EEBESS5CLUA)
25> KU 7k | £1%F.S./8hr LIR(EERE+ 5 CLIA)

J 4 ZXLANIL|E1%F. S LA

3 M £ |y TULIHBE ; 30KPa+10%— 0%
RFRE ; ¥941/min

F % 2 B|HEBE(CHs &%), £5%LUA

0zF#%(CsHs #HR); £ 5 %LIA

NMHC #1 v 2 — | CHs 15%LIA

O B 1t % & | CoHs 9B%LIE

B OB M| Iuyr—0X1%LUA

£ 3 FIA-222 DELH
Specifications of FIA-222

5. $HUIC

KEOH LA, BERBPETERIA T L RIBREMEIYLT, F
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IZOWTREL, WCOPDIREF L7z 5HRIISHIIER - HREETERT,
FOEMBEHY AT ALOVTRELTVELZNEZEZ TS,
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1) Proposed Regulations for Low-Emission Vehicles and Clean Fuels, State of California Air
Research Board (1990)
) KAEFME, TWEMBAT, FHEBKESD Y7+ V=TI BI T -2 3y ¥ a VER
H 7 OFHilE BEYEEAMT vol 45, 11, p.9-14(1991).
3) Code of Federal Regulations
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Automatic Driving System on Chassis Dynamometer

F0O ER - ARK RIT
Shinji Noguchi, Shigeyuki Kawarabayashi

[EE]
D VFAFERA-Y BB AEREMOSEREBRICMEH SN b HEhEe
EEHELL. AREOHNIE, KEABROLANLIEZLEAA, BEOHHE
w@mr ERET COMASICHSD. ThicL - THBHEFHRBEOHE
LDO—T\AETNL. RHXTIE, HEEEEEORY, ¥ A7 oMK, EEF
JE, FIEAEOMELRL, AbETERBL L TOMRETMEICOVWTER L.

Abstract

We have developed an automatic driving system that can used to perform
various tests on the assembled vihicles on the chassis dynamometer. This
system was designed with the aim of not only saving power during tests but
also to improve the driving repeatability and allow usage in severe enviroments.
Automatic operations in a test laboratory are possible with this system. This
paper describes the aim of the automatic driving system and presents on
overview of the system configuration, driving procedures and control method. It
futher describes an evaluation of the performance of the system.
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2. AT LB EREOBR

2.1 YATLEBR
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Schematic diagram of automatic driving system on chasis dynamometer Schematic diagram of mechanical unit

2.2 HHEE
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MUEIZk 5T, EEEEERINRERIST LFTME,
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Block diagram of speed control system
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(2)EEH®E

BEEIEIE, B3R LAE ) ICHERERISHE CPORT 5 & ) ICHEMEE
74 —F7+7—FHIHL, BELOEEZLY PIHIHTT 4 — BNy J
HMLCTT 7 e VERETHDODVEARTHS. Thbb, HEREINE EH
RETIE, 727EV0A0HHETHS. bL, ERENFEREEEREZRILLET
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A flow chart of driving mode
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Repeatability of intake manifold
pressure using the robotic driver
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X 6 (2 AEELIEE CTL0E — FET LAZHORK Y =& — )V FEORERE %

AT, EEREDESREE TIE3.1kPa TH ), A DONXTFT 7~ Tidd4.4kPa T
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driver
[&E3#t]

DM, v %A FELTOEMOAKy MEEEEOMSE, b3 ¥k, Vol.39, No.
1, p.74(1989. 6)

) AR ; HERAY + V¥ A FEIZBIFAY I 2b—Ya ¥ VAT 4, HIEEARE, Vol.29,
No. 5, p.440(1975)

3) KM ZZRED ) VAT L AHER - MBFMAEMEGEEORE, BIRSFWHES
iR, p.627(1986.10)

4) B PR ARFE AT I 2 L— PV UV EREBORE, SBEREANENIAHR
£ 35 p.31(1975. 3)

5)F; HENET v Uy OAEMRRAERITEOMZE, RBREAEMTHMESS 5,
p.35(1975. 2)

6)EFOML; > v T &4 FE A =¥ LT~ NEERICBIT 2 @RIl RO IRE, PIRAHERS,
Vol.30, No.380, p.73(1991.6)

NEOM; v 54 FELICBIT 5 HERESEBORE, BHEKSFMNEEIAIMN2,
p.109(1992.10)

i gm BT R AR AT
Shinji Noguchi Shigeyuki Kawarabayashi
AEARBEBEHIFES AR HEEARHMBIAT AR R
194746 A20H &£ 19494E12 8108 &
K ARFERF RIS L RE FERRFERF BRIE L3RR
B TE R T HET IHEHEHNERIFET

€0 Readout No.6 JANUARY 1993 HORIBA



fo2P 1y MEGICHETSEEI D EAIY AT A

Model HERT-380 Engine Performance Test System

8 BR0 - KN (B
Kiyokazu Miwa, Shinji Kimura

2E

EEEPEERCRIY)-BoOEME - BRIt L AEEIZE AL, Bt
MREGRBEE LTS, FFHTAREEED 2L VENHVLDOHEKD
SERTWwa. & CICKRERERET EPA)PHEL TWAIREMEREL VU ¥
(Heavy Duty Engine : HDE) HE i 7 2 Bk C i, 1B EBOT Y Y VY &EEL bV
REBEIICEDEITE-NE, TV VUV FAFEXA—F L THBESELZL
AHELTBY, FHCTELZTLI2FIRETH - 7.

4, 74— F7x7— Fll#zEELHLWHIBFEEZERL, =00
Y OREBEMOERYXY, POEEEOBIERER T BEFORMZ - TITZ
AHHIEETHN S AT L2 HRE L.
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DR, HEEIZOWTHNT 5.

Abstract

In recent years, two major concerns of the auto industry have been (1)
increased labor savings and efficiency and (2) higher quality and performance
The here are also demands to make emission measurement methods easier to
use. In particular,the heavy duty engine (HDE) emission test specified by the
Environmental Protection Agency (EPA) uses an engine dynamometer to
simulate the drive mode in which the engine speed and torque-per-second are
continuously specified. This test is difficult to perform manually and requires
an expensive system. In order to shorten the engine development time, we have
devised a new control method using a feed forward control. Based on this
method, we have developed a controlled measurement system which allows
accurate transient tests to be made using conventional equipment. This paper
describes the configurations and capabilities of the automatic operation system
and the measurement / data processing system, focusing on the use of the new
control method.
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Abstract

The California Air Resource Board (CARB) has reinforced the evaporative
emission regulations for new gasoline and methanol vehicles sold as of 1995.
The new regulation specifies two tests: the diurnal breathing loss test (DBL) and
the running-loss test. The DBL test measures the amount of hydrocarbons (or
methanol) generated after the test vehicle has undergone specified temperature
changes in a sealed housing for 72 hours. The running-loss test simulates fuel-
tank temperatures (based on values obtained from actual road runs) and
measures the total quantity of the evaporative emission from the running
vehicle. This paper describes the SHED system used to make these two tests
and gives test results based on the system requirements specified by the CARB.
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48” Single-Roller Chassis Dynamometer
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Abstract

Chassis dynamometers, which allow indoor simularions of drive on general
roads, are widely used in various fields of research and development, produc-
tion, and quality control. Horiba Ltd. has commercialized the Model LDV-48
Single-Roller Chassis Dynamometer, which is an electro-inertia type and has a
roller of 1219.2mm (48 inches) in diameter. It uses moter-driven type bearings
and AC flux vector control, which ensure stable control and almost completely
eliminate the need of warm-up. This paper introduces the main features and
specifications if this classis dynamometer.
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Modern Technology and Traditional Technologies

20th-century technology has sent man flying out into space ; it has sent him
scurrying down into the world of ultramicroscopic dimensions. Yet mankind has
always had another technological heritage, a legacy from ancient times.

In the same manner that diverse cultures of the world emerged — each
reflecting its own regional environment — all across the globe a myriad of scientific
technologies sprung from the mundane activities of people’s lives. This paper refers
to these as the traditional technologies.

These traditional technologies harbor fundamental truths, buried at the heart of
their experiential wisdom. These truths need to be uncovered and evaluated
objectively by present-day scientific criteria and brought into the mainstream of

modern global technology.
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SBMEA T — ) TERFNS I ER (FT-510)
Fourier-transformer infrared spectrophotometer
designed especially for use with microscope :
Horiba Model FT-

510
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LABHRE - BEHHEB (EMIA-730)

Fully automatic carbon/sulfur analyzer :
Horiba Model EMIA-730
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MEOFRIMEH X HHETH(GA-2A)

Early infrared gas analyzer : Horiba Model

GA-2A

B A ZHHEH (5102 —X)
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General purpose gas analyzer : Horiba Model 510
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Early respiration gas analyzer : Original form of automotive

emission gas analyzer.
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Standard gas generatimg system supplied for
JMI Instite : Horiba Model SGGS
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Automatic COD analyzer : Horiba Model

5. RIRETAIDH

@ L A TRIVEAME Z R L 7o KA S ERE — B LR R s E R OE
B TR E OB ZMA L72DIR19644ETH 5. HERHIDORILICHE - T
MRS DBIRL, BAOH LWAITEEOMENEO SN, Ihbid, B
BEHET AT EIATEL DS L, HEIHMBRIE2 O N, T/IT
KESHTEFREL, BN, KEZHLETHEEE IEENEENRL L7
O, B REBEORLLZEBEREILE CH 7. 19727 A, HIEMEOE
FEVEREIR O 72 O PIRZRE & U CRESL L CW 2 TR B IR AR e 7 A gL % 15
AL THhE LRI AEFURRERREN A RELBEORBICETF, 2%
BRAERBE~MA Lz, ZOHEMIE, WTA7 v 715 &frh w5,

QLD T¥H pH Bt K OWFREH pH 5HE, AENE ZHAMBEICR B
B S KEH BB IO 720 b F 1% ECIELFIRA SN Tz, 19684E10 A 8
b U725 i BRI 2 2 B I ARIMVR A A BT et DI M Th 5. 19794118
Bl LB RMEE S E R E I RIERIGE AW/ B O%ET, L
CERLTWES. KEFHBRHERBICIE, pHEE, 14 VBB, BHEBEEE
HEEAWIZLODIED, FoMeEEMLLbDONE . IhbDREBL I
19704EAICBASE L7z, $ 72, 1991412124, BRMEMGEHINIC & - CEREMEZ
MRPFEICEL2bNE L), MAKBEHEE “L1yIT—F Y 8 2%
L7.

CODA-211
2 43 BT R0 23 BF
[ wasswnuns [[] mxmarans SRED : S5 M A ) MEUAOES, KE, WAFUL
C FEREOERFNS FRREEERFUS FRREGLEMARNS RUMHEFANDETER
kel 1950 1960 1970 1980 1990
<HRAXB{L> <HEREBOKE > <> <Hilp = — XDER >
PR N O x e % 8] k&b smco ==y RECEECIEAD
x KEERERACOAIER| CLD, BMHE YOREVal—v3asNDIR| "ys%592FCH.+CO
BHEBA, bR A, HEME RSP HCRIERE,FID kswucz=%] [Noxz=>s BH%E
1) FTaT7hIaRXEYalb—Yay
- s+ sy r ek FID, CLD <wE>
MHCO, CO SO CLD, BALE k&b /o= 5]/ %ARBA  ND IR : EABFRARH A
F ﬁﬁﬁgl K& S MERM, FPD KEH S 0. 8= 5|/ MUK | § F 1D : KREAA {LBRINE
% REPEEHBAERE LA SR CLD : {t¥RAMInE
& ELVEERCO.E=% FPD : Sk KEREE
BBl AN O x 3% | b bt 77 25
g NDIR, CLD JoxEVal—-Y3NOx,
' 150, CO
LERitnBRERBEY ARLEE ' -
i AR} 7 B L2 55 1T A JOREY 2 L— Y3 VHR # %3t B BT
b3 HAY T v TR KEHRA & ALK TR SO RIS I Bl BB AL BB
FRRBEATEA, BMAFEA | (PR yaREYal—Y s HR
# 4 R E BB HA e S
W IR A EHE R
<EREE> <GHEROEE> <EMANEROKE > <HE=- X0B%>
ZS (puA=5D) | [eomeazsn [EmtERnARENEEE 55y VBB A— K517 75y NERER IS b
% ([T Hi)) E®coDmELE® pHA-% pHA—% /REHit
" kEe-s%m [KE7--74 | @E@REAEHpHA-5) |(CEAp HitfkEy ) - Xit)
CIES G L1 BB2D ARNEEE
75 BB ERATER
& BHEEA A FHTER (b B~ 53 HEE AT 6 1)
& Cr. Mn, 7=/ BEEX BERARE (VA T-5 2 F)
TGRS 17 B CVREBEARBOCERI MEE | ¥ — PEENAEE FREA OB AT
I it 3l Ht B A pH, WEHEHEH EEEPY N T KEE BIR BB
# BRULEE ST BoR AAEAF D B8 T E A
B8 53 17 Bk

@ Reodout No.6 JANUARY 1993

HORIBA




6. BEEETAIDEH

@1965E11 8 MEXAR-12F HEhEHE T A Ml EE * B%, REFEDFH
BREEICHSL:. CABZOSE~NOEEDOAY - N Thbh. Lk, HHI
St LT WA KEERBUE, H )7 V= T OPEST 2 BHEROEREEO
o, BRERF, TEERLHH L CENNTRA EQESNLHENISIET 5
MBS ICHL YD MLA TR 7z, 196848128 B4 TH H /M MEXA BAZE DI,
DRI H ZFHEI D105 D 1 IEER O 7 ORIER VA BT bh .
WHtix, 19664E108 L D #MICF 2 b T R e fkIF CIREMEK, AT V¥ —,
BRE, EHERFTBETHBEEED CHFER LIS THERAEZ BRI T
WA, 19804, FHElO > 27 2 bR HEE, 19854 8 A BEVEHET A EHA
AT L, 18TES ATy Yy HEREEREHI D A T AR BELLTWA. T4,
BsEE L LTI9824E11A DC Y v Y ¥ A FEA—¥, F7:19924E108 BEHE
AEshEEo Ry PEBESLTWA. ZOM, BEEEF AHEEE I, %
B, HEEEDRBERUITEY, MESRSFBSNIIE L TE, 24WEER

$1 S0 BESHEHH REEE(MEXA-12)
First automotive emission analyzer : Horiba
Model MEXA-12

BRMECXL2EEHEY ABEH FTIR 219914 6 A IZ#E- L L T 5.

19904F 1 AR E &)
VoTWnh,

O UHFEEDOEBRILIE, BEEFHSEIEELOTTVD. BIH19704 1
197348 4 Ri2i, KEAY NE L7z
BREEITH I T, St e &RF L THMMARE%:
PRI L TS, FABRIC1I972F F
IhnEZE LCRUNSEICHm A Z/EY,

A, KENWZE&HEH TR,
13, HMIES LR

HEDLZLIZE LT,

=gl

BAETIE, MEICEM
A VIZARY NI — 0y 28 R R,

HKEBAI AL, FTERLOHMZRDOE & LTKR

7o, BENZ L EERE %R TEBNZHEM R 23> TW5.
@19844FE5H, Uiz, F— yMEHEMEZCHALC, EHEFRDO OALELH
ML L7 BT EHE Y A7 4 HIT 28 LTw b,

[ waswssns
FRUEOBRFUR

[[] mrmaraus
FRRREERFUG

E #h =3 51 Al 53 £F

ZDOEET

HEED -G B R R G
FRREMNLREAFR

¥ 7,

VETS-9000

BEEHR A A5

Vehicle emission test system : Horiba Model
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40 Years of Horiba Products and Technology

Ever since the founding of Horiba in January 1953, we have been meeting
the challenges of design innovation in the field of precision analytic equipment.
A broad range of Horiba products have had a long-lasting influence on the field
of analysis technology. This paper classifies Horiba’s main products in six
categories and reviews the technological developments that have effected their
evolution.

Horiba has been a pioneer in pH meters and arukari halide crystals. Horiba
has used its expertise in infrared and X-ray technology and of computer
technology to provide the industry with state-of-the-art equipment for
measurement, analysis, and data processing for liquid, gaseous, and solid
substances.

Emphasized here is the growing importance of measurement technology to
the world’s rapidly developing scientific technology. In the future, we can expect
that the field will be dominated by main themes: (1) greater demands for
user-friendly technology and (2) the important interplay between needs,
products, and technology, i. e., industrial needs stimulate the development of
new products, which in turn stimulate the development of new technology.
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Technology and Deveropment of New Products
- Free talking by HORIBA staff -

Horiba's corporate dictum is omoshiro okashiku, which had been translated as
“Joy and Fun”. In these greatly changing times, it was felt that we ought to go back
and rediscover the meaning of this dictum.

Accordingly, we set up an informal group composed of younger and mid-level
staff to tackle this problem. That is, a representative group of the people who are
going to be responsible for taking Horiba forward into the 21st century. The group

met to consider and speculate on thoughts and visions about new technology and

products for the world of tomorrow. They camped out for a brainstorming session at

the Fun House, Horiba’s newly-opened in-service trainig center in Shiga Prefecture.

Here are the main points that grew out of these discussions at the Fun House.

(1) When all is said and done, we must follow the market in developing new

products and technology.
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(2)

(6)

Technology breakthroughs mean blood, sweat, and tears. They come from the
cumulative efforts of all the members of the technological staff, working
together.

Real business opportunities in environmentally-related areas will be in energy.
We can take clues from the way the human body functions as we work on
developing new types of measurement equipment and detectors.

In the future, we will need to be developing two versions of all our instruments.
One will be a general-consumption model that can be easily handled by anyone,
the other a super-sophisticated version for specialists.

Technological developments over the years to come are going to require even
more originality and innovation. We have to go beyond the borders that tend to
encompass our business — whatever they may be: cultural differences, national

boundaries, or barriers demarcating professional and industrial specializations.

HORIBA
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The Horiba Application Center
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Abstract

Horiba's Application Center was established in 1982. At first
it carried out its activities as a part of the Sales Department.
In August, 1991, our new East Wing for research and
development was completed. The Application Center moved to
the third floor of the East Wing, beginning activities
independently. This paper gives an overview of the new
Application Center. Described here are the current extent of

its activities and the activities of its staff.
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Short Notes
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Using the Capacitance Transient Method to Measure

Impurities in Semiconductors
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Liquid Sample Condensation Several works have attempted to develop techniques for automated on-line
Technique Using Perfluorated
Polymer FILM for Picogram

Analysis by FT-IR

elimination of the mobile phase. The first micro-HPLC/FT-IR results were reported
by Jinno and his co-workers as a buffer memory technique. More recently, a method
has been developed in which the solvent from microbore HPLC is continuously sprayed
onto and evaporated from a rotating reflective surface by a heated gas nebulizer.

Masahiko lIkeda, Hiroshi Uchihara The solvent elimination technique for trace analysis has been a main concern in
HPLC/FT-IR research; recently, microscope (micro) /FT-IR has become a major
Applied Spectroscopy 46 (9), 1413-

1414(1992)

technique for trace or highly sensitive analysis. The greatest concern is the collection
medium, as well as the question of how to make very small spots on the medium in
solvent-elimination LC/FTIR. The effects on the surfaces of materials were discussed
by Griffiths and co-workers. We found that the spotted droplet on perfluorated
polymer film reduces the diameter in accordance with solvent evaporation; in a few
minutes at room temperature, the spot becomes sufficiently large to be measured by
microscope/FT-IR. In this work, we are focusing on the microscale condensation
technique in order to obtain picogram-level sample spectra by microscope/FT-IR. It is
designated the "pin-point” condensation method.

This method produced a spectrum of about 500 ng of 1,5-dihydroxynaphthalene.
The sensitivity is approximately 1000 times as high, in comparison to the
1-mm-diameter KBr tablet method. This technique can open the possibility of being
used in LC/FT-IR solvent elimination interfacing.

A
2 400 A
= 3000 P
= E
: 2
£ é 300
= 1 5
§15oo E
@ =
£ g
E 00 @ 200
g 2
% L
)
T 500 100
O
2
g
@ ] ] | | | | |
0 ?) 4 6 8 0 100 200

Time (min)

Fig. 1 Evaporation time and spot size of Triton at 25°C : One

microliter of Triton with a concentration of 0.1 ¥ m/mL
in (O) water, (@) water at 60°C, ([J) methanol, (&)
acetonitrile on perfluorated polymer film, and (O)
water on a SUS plate.

Concentration (ug/ml)

Fig. 2 Sample concentration and final spot size. Sample is

one microliter of a solution of Triton in acetonitrile
(—@—), Triton in methanol (---@--+),

1, 5-dihydroxynaphthalene in acetonitrile(—&—), and
1, 5-dihydroxynaphthalene in methanol(---A---).
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