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Explanatory note« 

Reference to "tons" indicates metric tona,  unless otherwise stated. 

Reference to "dollars" (I)   indicates United States dollars, uni «a« 
otherwise stated. 

'Jse of a hyphen (-) between dates representing years signifies the full 
period involved,   including the beginning and end years, e.g. 1971-1973• 

A full  stop (.) is used to  indicate decimals. 

A comma (,)   is used to distinguish thousands and millions. 

""ht following abbreviation« are used in this report: 

'TD completely knocked down 

ECE Economic Commission for Europe 

MHO World Health Organisation 

The Polish monetary unit is the sloty (Zi) .    Durine the period of the 
project its value in relation to the United States dollar was II • Zl 19.92. 
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SUMMARY 

This report on the project "Limitation of Air Pollution by Internal    am- 

bustión Ehgines" (lS/fr")LA4/005)  «ami ne s the actual  and potential  pollution 

problème arising from motor vehicle «missions in Poland and makes recommenda- 

tions on legislation,   organisation,  measurement and control   considered neces- 

sary to solve existing problems or to prevent them from worsening. 

It is concluded that an air pollution problem from motor vehicles already 

exists in the central   city areas of major PoliBh cities such as Warsaw and 
r"racow.    With the rapid increase in production of passenger  cars,  24^ per 

annum over  the past  four years,  the problem can be expected to worsen rapidly 

unless control measures are begun now.    It  is recommended that steps be taken: 

To provide the necessary legal  base for action 

To establish an organisation with the authority and responsibility 
to control motor vehicle emissions 

To introduce interim control measures 

To determine or to confirm the actual concentrations of motor 
vehicle related pollutants in the ambient air 

To determine the actual emissions that are occurring from met or 
vehicles in Poland and to relate these to the air quality 

To prepare a control programme which will prevent any further 
worsening of air pollution levels arising from motor vehicles 
and ultimately bring about an improvement 

To implement these steps detailed recommendations have been made on each 

of the above matters.    A proposal is made for the installation of sophisticated 

ambient air pollution monitoring equipment to determine accurately the air pol- 

lution levels in major Polish cities. 

It has been estimated that the cost for the necessary emission measuring 

equipment will be 184,550 »nd for the air pollution monitoring equipment $85,650, 

making a total of 1170,200.    Much of the equipment required could only be ob- 

tained fro« Western atrope, the United States or Japan.    Data on the equipment, 

its cost and possible suppliers are included in the report. 

Finally, the report recommends the establishment of a project steering com- 

mittee under the authority of the Ministry of environment,  Ministry of Machine 

Industry and Ministry of Transport.    The proposed committee would comprise repre- 

sentatives of the three ministries mad also the research institutes together 
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A .     Motor  vehi-le  exi,:ji m   lo;:i.j..-.; 

"here IB no  national  legislation ir. Tu.-tru   !f-ul w„-  w. 

mono üther  than  standards limiting '.he   .au;     .n*cr/     :   [> 

generally is enacted by the Government,   the  vjivoiJafj  C 

ted administrative powers delegated  from  the  centril   level 

motor vehicles all  technical   directives; emanate  rrom  * he 

fore are uniform  throughout   the  country. 

¡'he general   controla  for  motor  veh¿   ¡e:;  'tre  :.:uei   on   'rie    on • v\,: ¿   'r.at   -.i. 

article  muet  comply with any national   standard:;   that  may   Le  ¡irej:r¡tei   ir.  :••-•   •.- 

tior  to   it by the Government  and  that   the owner  jr driver of u motor ven.   .e 

must  comply with any requirement   set  down  in  the Road    ode. 

Secondary standards can be established by a minister  JO as to apply to 

activities carried out within his ministry.    These standards are termed "branch 

standards".    They do not  have the force of law and therefore are not  binding on 

all  citizens.    However,   they must  be complied with by  those  organizations  in  "ho 

ministry or ministries concerned,   failure  to  do  so resulting in censure of  'ne 

manager or private owner supplying the  industries,  and  in imposition of   in aimi- 

nistrative penalty of up to Zl  5,000. 

The Ministry of Machine Industry and the Ministry of Transport have an- 

nounced  that branch standards dealing with motor vehicle  emissions will  come 

into force on 1  January I976.    These standards will apply to all new models 

of motor vehicles or motor vehicle engines manufactured after that date.    With 

regard to vehicles with spark ignition engines the standards will be identical 

with the Rule I5 (I969) of the Economic Commission for Europe (EOE) with type 

1,  2 and 3 tests, whilst for compression ignition engines ECE Rule 24 has been 

adopted. 

The prescription of branch standards means that all new model vehicles 

weighing «ore than O.4 tons and fitted with a spark ignition engine will have 

to be so designed that emissions of carbon monoxide and hydrocarbons are limited 

to the values set down in the standards.    Limits have been set for carbon mon- 

oxide whan the vehicle is idling and also for carbon monoxide and hydrocarbons 

when tested on a chassis dynamometer to a cycle intended to simulate operation 

on the road.    In addition,the standards require that new vehicles be fitted with 

a positive orankoase ventilation valve to prevent the emission of blow-by gases 

from the orankoase. 
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¿3.O::J O:   ¿XJKH  , .vn{ :>   wi • h   ! i»e   '.»mils  :;,r   'Me  1 i,-h*   absorption  coefficient   ae« 

•   wr.   in   • he  eta:, lard. 

"•    Arr.tient motor vehicle air pollution monitoring 

...c   la'»   .•:. ;;¡.it,.r  vehu'le  related pollution  in ooland are   limited.     In 

••-»".-iw :u. ¡     ra  jw   .r..rvetve  employing random  sampling and wet  methods of chemi- 

•V   mal.....    r.ave  . een .'arr»ei out   1 y  the  Fiesear.-h   Inutitutc un  Environmental 

«••••e   iprr.f:.-.  a:.'   •'.•»<     e-i.ìua'.   '.'nivermty of Warsaw.     In addition,   the Ehviron- 

'eí.-'í.   .':...j-ior.  '.a'ement    'entre and  the  Sanitary  F)pi demiol orinai   Station in 

i"rew;   e ;.r.'e   '¡irne! cat  random ani continuous 24-hour manual  measurements of 

-arur. -¡.noxiae,   oxides jf  nitrogen,   carcinogenic hydrocarbons and lead in 

varies areas of tie Katowice voivodship  since 1^.     nie8e pollutants are 

usuai'..;  produced by m¿tor vehicles;     however,   xn the Katowioe region the 

major  sources are heavy  industry and power  stations. 

";.e  environment  authorities in Poland have been concentrating on the mea- 

jure-r.er.t  of air pollution from stationary sources.     It  is considered that it  is 

in   t.-.i;   area where urgent  action is required.    The air pollution from motor 

ver»,   .e.  w...   r-e-jome a proven only  in the  future and therefore the  solution of 

it      ...i   re ,-iven a   Lesser priority.     The ^oss levels of dust   fall,   suspended 

luat  ani  sulphur dioxide in many of the industrial  regions of Poland support 

•hi 3 view.    However,   an examination of the limited Polish data on pollution from 

motor vel.i,'lea toçe'.her with the expert's observations indicate that the levels 

of  carbon monoxide,   suspended smoke particles and    odorous mercaptan-type oom- 

pounds are unaceptably hi*h in central  city areas.    Action towards control of 

these pollutants should be started now. 

No measurements of ozone or oxidant concentrations in the atmosphere 

have been made in Poland yet.      it has, therefore,  been possible to estimate 

only the potential of photochemical pollution on the basis of meteorological 

conditions and emissions of primary pollutants in those cities where dispersion 
is known to be restricted. 

The organisations visited and the information obtained on ambient air pol- 

lution levels and related matters are set out below under separate headings. 



Research   Institute on Knvironmen'.al   Deve', opmen' 

1'his   Institute was   eú* at 1 i uhed   in  1 ">'Y,   ani      ,:•,: ; r.e •   *he  a^vi'ie.:  •;*'   '•  .< 

former  institutes  so  as  to  develop  a mul ti ii.. ..pi mary  approach  t-   environmen- 

tal  problems associated with planning and pollution.       he  total   jtaff amount e 

to   1,?';.    scientific,   technical   ani a immigrati ve empi v,-ees of whi-h over  '> 

hold decrees in 3ü different   disciplines,     "he   Institute  is  estati i shed under 

the Ministry of Land Resources Manapemen'   and   Environmental   Protection and  i*z 

main responsibility  IB   to  prepare ha. 

the mini atry. 

J "ie.it i fi"  ani   *e  nrr -al 

Tn Poland,   monitoring  stations  '.' >r air  pjllu'.i-j.i are   .pen'--1'   :y  : rarr-he. 

of the Division of A ir I rotection or,  more  frequently,   ry  the voi\^dships.     "he 

Institute establishes the measuring methods  to   t.e used or  supervises the moni- 

toring to  ensure accuracy.    Detailed measurements of pollution from motor vehi- 

cles had not been commenced and only limited  survey data existed.    A national 

jurvey on emissions had  indicated that 7'ri of all  air pollution was caused by 

industry,   20< by domestic heating and  10<tf by motor vehicles.     Yearly emissions 

were approximately as follows: 

Sulphur dioxide 

Solid particles 

Nitrogen oxides 

Carbon monoxide 

Million  tons 

4 

A 

? 

A f^lean Air Act,  passed in April  1966,  provides the legal  basis for the 

control of air pollution in Poland.    National  air quality standards for speci- 

fic pollutants should be established before the control of air pollution could 

start.    National  standards on allowed concentrations in ambient air for 16 air 

pollutants and for dust fall are shown in table 1.    It will be noted that  for 

protected artas such as national parks and health resorts,   the established 

standards for allowed concentration of carbon monoxide are 0.5 mg/m' for 24 

hour» and 3.0 mg/m    for 20 minutes.   No standards, however,  have been prescribed 

for protected areas such as residential areas in cities.    That is one of the 

reasons why there is no control of pollution caused by carbon monoxide in pro- 

tected areas.   For other pollutants emitted by car engines (nitrogen oxides, 

hydrooarbon«, lead and suspended dust) air quality standards have been estab- 

lished for protected areas.    However, with the exception of suspended dust,  the 

pollutants are not bela« measured continuously by the Institute. 
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Ministry of Health had an advisory function and had published   its recommenda- 

tions on »no effect»  level,  for  17" pollutant. Voivo.i.nip authorities,   al- 

though  their administrative powere are limited, implemented  the law for smaller 
plants. 

It  is clear that  the environment authorities  in Poland have neither ade- 

quate legal  authority nor technical  facilities  to measure or control motor ve- 

hicle pollution.    Furthermore,   they seem hesitant  to assume any responsibility 

for the  tasks with the inadequate authority or   inadequate facilities. 

Division of   'omputer Services 

Discusnions were held with  the management on  the methods for processino- 

le data obtained from continuous air and water pollution monitors.    The input 

data from continuous monitors at   field stations will  be recorded on a magneti- 

tape (compact  casette ECHA  34>  and on strip charts,    -he tapes will be collected 

monthly and brought  to the computer centre for processing on a simple computer 

developed in Poland.    This procedure is similar  to  the one that  is used in 

Australia,  except that in Australia a punched paper  tape is used instead of a 

magnetic tape.    Specifications of the data acquisition and storage systems used 

in Australia together with data on the equipment  purchased and its costs were 

made available to the division.    (The cost of a data acquisition and storage sys- 

tem for one field station in Australia capable of handling 13 inputs was appro- 
ximately 16,300 at June 1975 prices.) 

Environmental Pollution Abatement  Centre - Katowice 

«ie Centre was established in Maroh 1973 to make an in-depth study of 

environmental pollution in the voivodship of Katowice, which is the most heavily 

industrialised and densely populated region of Poland.    The region suffers from 

severe pollution of air, water and land.    The study project is being carried 

out jointly by the European Office of the World Health Organisation (WHO) and 

the Centre.    Ime project is being supported financially by UNDP to a value of 

•M55tOOtf and by the Polish Government with Zl .118,876,000.   The UNDP furls 

•re being used to pay for the experts, to provide fellowships for 392   sa». 

ÉMftms mm« to purchase sophisticated analytical and monitoring equipment.    On 

this basis the Centre has aoquired and is still acquiring continuous monitors 

fe» am*hah monoxide, oxides on nitrogen, hydrocarbons, oxidants,  sulphur com- 

ponila* and suspended duot. 



:.e fermai >T;«S  from motor veni.-lea  form only •*. minor proportion of the   total 

emjdi.ná  1:1   : i.e   trea.    An  eürrl   :'rom an   emission   survey   carried  out  as j.art 

of  the rr\e^t   lH shown below in taUe P.     The survey demonstrate,  that, al- 

*.ho.;,-:.    -he   ír.í.^r.v   . j the  ma; or  source of pollution,   emissions from motor 

vehices  f :.-::. a ji.-m fi.-an*,   rapidly  increasing proportion of the total  emim- 

.•îionfa  :•:' . artet, r-.onoxide,  ¡.ydrocarbons and  oxi.ie3 of nitrogen. 

Table P.    Bnissions of air pollutant« in 
Katowice voivodship,   1072 

' "hoi; sand   tons year^- 

•j .. . ..'io r¿ 
:\.s* 

IrH'.etry 

Motor vehicl e.: 

Steam 
locomotives 

Domestic 
heating 

ther munici- 
pal   sources 

"otal 

4''< 1P1 }Q8 

Q7 

??.A 

*-T.l 

53.' 

1.4 43 

4.1        m 

lo? 

IP 

10 

?? 

"he   "entre will  have the or.ly sophisticated equipment  for monitoring motor 

V6hi«-l. related blutants i„ .•0Und.     It will give valuable  information on the 

leve.s of pollu.ion that exxst  i„ the area.     In this region  th. control of .mi- 

sions  from stationary sources have priority and will  dominate the result, uni... 

8o,e sampling points are choaen with the .iB of monitoring motor vehicle pollution. 

Warsaw Technical Univer.ity 

The first studi«, on motor vehicle pollution in Poland ware carri»« out by 

WiesXaw Skorupaki of th. War»w T.chnical Univ.r.ity,  co«.„cin« in 1*8.    0^ 

cntration. of carbon monoxide, nitrogen oxidas, carbon dioxide, and mu .p ended 

du.t in th. ambient air were »..«red in central city area, of Wars«, and Ciao«,. 

Duet fall in a „uaber of heavy traffic area. »a. also measure a. wall a. th. 

rate of traffic flow at a number of major intersections in Warsaw. 



The measurement s of gaeeous poi'alanti; nave teen  -ai-ried  o.-   : ,   ¡lr-   ,-_ 

uorbing them  m reagents usinr fritted plant;  Luders  an Ì   'hen itó.v..v  •,.,.-:. 

by wet chemical methods.    Samples of  suspended dust  have Leer, n,,ut.e] wr:.  w,. 

volume samplers.    Samples have been collected f >r ?-minate perioda  thm-.-n--it 

each day that  has been selected for  campii or and peak  ani average value, have 

teen determined for each pollutant.      :<he analytical   procure u,Pl   fJr oar,.   - 

monoxide has  been compared with results oltainei from an infra-red  apectropho-o- 

meter and excellent correlation!) have been obtained. 

"he result, u of  Skorupaki's work   ohow   'ha'   :;wh  -on-ontrations  of'  -ari   r. 

monoxide,  oxides of nitrogen and suspended  U^, occur at  ma,.cr  mter-ecuor...- 

in central   nty areas.    At   the  busiest   inters ion in Warsaw  .' MarczalWka 

and Al. Jerosoliaskie),   the  traffic   flow was 2<j, ;      ,ar8 per  day wi ' r. a peak  of 

o.OOO cars per hour.     Concentrations of carbon monoxide reached peak value, of 

o- mg/m    in 1975, and  the annual average values of Marszaftowska increase!  :>„m 

2.32 *g/m    in I968 to 9-91  mg/m3 in 1974.    Annual average of  suspended dust 

concentrations increased.from 0.37  to  J.68 mr m' during the  same panod isee 
table 3). 

Table 3.    Air pollution levels f rom motor vehicles   in Warsaw 

Measuring point. 1968 1969 1970 1971      1972 ITI i ' 'A 

3.00 

0.5? 

'1.24 

 N„t\ 

Marezajrtcowska street 

Noakowskiego  street 

Dsiedriniec Park 

2.32 

O.48 

0.23 

2.71 

0.51 

0.26 

3.99      4.Qn 

0.60      2.36 

0.39      O.78 

-   (mir/né) •• 

0 # on 

6.12 

2.11 

NtrssajWaka street 

Noakowskisfo street 

Dsiedciniec Park 

NsrssajAravska street 
Noakowskiefo street 

Diiedsiniec Park 

NarssaJ/kowska street 
Roakowskiafo street 

Dsiedsiaieo Park 

5 
O.27       0.39      C.43      0.46 O.53      '...fll o.pn 

O.29       0.30      0.41       O.52 Ü.Ó0      O.78 O.60 

O.I9       0.20      0.21       0.26 0.39      O.49 0.43 

 Suspended dust (mg/m3)  

0.37      0.34     O.45.    O.59 0.64''   0.72 0.68 

0.32      0.31      0.32      O.58 0.60      0.68 ^0.04 

O.I9      0.20     0..25     o.¿9 0.32   .0.34 0.29 

Dust fall (tons/km2/month)— 

280        295       299 264        266       293 

?73        269       280 271        273       282 

240        236       240 227        240       246 

287 

266 

238 



'.*•  '»! --ve   vi, .er.  are  Jinnlar   'o   thoae obtained eiaewhare in  th« W»rla ia 
rk.e  ,-.M.6 wit;i  Lea^;    'rafa-. n i»ay   «•>-.,   the level« ,,f Wbon,Mnil 

ani   JusperuaJ d,,t  exceed  the  io^-frm roaJ «  establiah.d by WHr.    Hü. fftrt 

iaii,atea  th. n.,...^  of motor vehx.-le  anuaaxons ,ontrol .    SophiBUcat.d  »on,- 

tonnr .„uxpaant   for continu, monitori«,- of  .erbon »onoxid. and „«p.«^ 

:-3t   ,no,: ì ie  m.taHed   ln ord.r  to .cnfirrr. th.  validly of »he data alr.ady 
«ttaanei and -o   lndl,at„   the ,rre  ,lvwi#>c of ^  ^^  ^^ ^   ^^ 

re   mtrolu.i.     ^«n^Mo», an th. number and  type of auoh ^ulpMnt   ftre 

-a -.e   ir. annexée       and   :;   01   thit   r.port. 

:«' Ta.ow »he , neentrationa of arbon »onoxiü, and mBp.nd.d du„t „r, 

•arher 'han xn War,«* and they o^urred with reatar rrequan.y. M li||ti. 
»at.     -..-.a,    ,ner   iar„.   -oliPh  .,ltl„ „^   „ ^   ^^  ^^  ^^   ^ 

'Mia. 
••-K.r.  have aulaga:   -orient rations of axr pollutant,  m antral ,Hv ar_. 

-t   no   iat. on motor vahx, 1. Elution ; aval a «,18t  to  ,.0nflpm thli<    Hw#v#r 

the vahxcle d.naxty and  th« prevailing meteorologi  condition, ar. ant.bl.' 

for  the  buildup of pollution  levels in antral   ,lty area.,  ..p.,1Ell, ln 

racow,   „ailin and   Idanak. 

M.taorological  conaidwaUons 

-.3-usPion« on the  meteorological   condition,  that  ariut in Poland were 

held a,   the Institute of Environmental  Dmlopmt.    Broadly the aynoptic pat- 

tern over Poland remits  m gaoatrophic wind, from th. w.at and a rajular  wo- 

cession of high and low pr.saur.  ay,t.mß at quit, high fra^ancy.    ^ frmqa.Rcy 

ot   low pressure systems ia 6, to  7.* 1B mwmr  timt and ^ .„ „^ ^ 

Considerable variations in wind int.nsity and direction,  both hori.ortally and 

vertically,  occur at low pr.saur. condition.,  cau.ing difficulty in foraca.ti.,. 

luring high PreB8ur.  condition., particularly in winter ti-,  di.par.ion of 

pollutants iB poor.    3uch .yate«, can p.r.i.t OVT Poland for .. «oh M 10 da*. 

although,   in on. location,   th.y u-ually P.r.i.t only for 4 to 5 day..   In Cracow' 

where apecial topographxoal condition, al«, „ft,   local  .ta«, fa,«**,. Uw. 

siena hav. baan obaarvd for 250 day. P.r year.    •. oity lB| «„^ 

cularly prona to a build-up of air pollutxon.    Si.iUrly,  ap.cial topop^ioal 

*nd ».taorological condition. „i.t i„ Lublin aad Odaâak which could œu- . 

build-up of air pollution beoaua. of poor diW.i0«.    IB tkf Uiml„ 

».taorologxcal condition, ar. do.in.fd by th. «or^l „aoptic pott« bat —a- 

th.le.a pollution i. at . efficiently hi.« lwl  t0 pro4uo# . „ u ^ 

total annual aolar radiation.    Si.ilarly,  in «ar«, a lo., of 1* U alai 
•olar radiation has b.an rooorded. 



'ho tO''h«-!Tll ral ì'"'< '• •'• ion  j .  ' f.-r.« 

'•<-   ru-'   f .j.-ii;,-   r:. r- - <!.,r , 

'itltJ   in   ;., 

iirt,  .. -..ri 

he potentia* l'ur phot, jit:ta ¡. 

areas in io ¡ami. ,': wo;¿¡ i „e err. Mer 

"í    'i   -' V ¡onary,    ! : jrkir^-   M.-t.   ¡ rcj.: 

• Teei  early morning Wim    io   o -er  w. .•...•mr.t.r   it.  a  ,É1:„,.er   >>. 

. aoow,   Luti in,    /lanak   ani  Warsaw,      he   .:.: ,-r í :a  ir,   ; iar - 

complex ami  it would be   imPo,sitie m Prehrt   the potential.     .Detaile-,  data   . 

'he  frecniemy of   the rehire.   m,..eor.  •,...-*.   mutions   m  • ,e above -r.e-  ar 

beiru* extracted   from weather  reco,,, :    •   were  not   a/aiiatie ,t   the  t :::,(.-   -, :   wr 
'- irur this repon . 

A;*h-..u,-h,   at   present,   ¡t    .-eeni.    ¡n.iKe .,•   '-.:i-   «he  nrrCss~-.r,-   n-<>-    • 

precursor  emissions  -i.e.   hyiro^rtm, am   >xi les  of nitron   are 

!'oli3h   -it!« lor hi.-h oxiiant   level, to   „ .r,   -he ,-^wth in motor ve:. 

numbers and the assorted petrol „m reiinw  iniustry  together with  the ,.e-e- 

orolo^ical  conditions would provide tne reared  ingredients for it  to 

at   sone  future time,      he  continuous morutorinr of ozone,   say,   5  to 1 • krr. do,,r 

wind from «-¡or  source area,  should,   therefore,   ce commenced as  soon a,  pos- 

sible  ao   that   crash  control   prorranrn.ee  can  be  av.ided.      ihe use  of mom'or.:. 

instrumente    could Le supplemented with  the ace or  sensitive planta,   *a  k   ,: 

white p.tumas or morning .lories,  a: d rabDer  strips aa oxidant  indicators. 

f.. 

doroua  emissions fivm mot^r vehicles 

Tt was observed on many occasione whilst   in   'oland  that  emissions  from 

motor vehicles were particularly  odorous.    In: was most   obvious from vohi-,, 

with two-atroke engines but also   from diesel   and   four-stroke petrol   erv-med 

vehicle*.    An examination of the petrol   in use showed it  to be very odores 

indioetin* that «ercptane and other complex sulphur compounds were not  leir.- 

ra-oved during refining.    Automotive distillate  fuels also had a somewhat  hi,r„ 
«UHmr oont.nt (o#^ than in ^ other countries>    ^ ^^ of ^ ^_ 

ou. coyunde fro» the petrol  by hydrotreating followed by M.E.A.,  A.D.T.!'.   >r 

cu.tic treatin« would greatly reduce the objectionable emissions that are at 

pre.ent ocourria*.    Purthar hydrod.wlphurization of the automotive distillai, 

would eleo have banaficial  effect, on odorous    emissions but this would not to 

a. .ifniftcaat a« the olefin* of the petrol.    It was stated that a new refiner; 

w*. beli« oonatrvctad at Gdansk and that  it will  be equipped with secondary 



1- 

reunid unit*,       tner refineries wer • al.o being equipped with reforming 

a.KalaUon ani other secondary units and it would seem  that  this would provide 

••••e opportunity  to install petrol deodounsir* units as mentioned above.    9uch 

a-tion would have an insignificant effect on the selling pnce of petrol. 

'*    Sevelopment  of motor vehicle emission controla 

The manufacture of motor vehicles in Poland  is the responsi lity of the 

Ministry of Machine Industry through its manufacturing  corporation POLMO.    The 

•organization  is,   broadly, as shown in the following chart. 

Ministry of Machine  Industry 

corporat Ü1J 
R«»aaroh Institute 
of Automotive 
Engineering 

DILTA 
corporation 

iation     I 
Btitute   I 

Aviati 
Insti 

Motor 
vehicle 

factories 

Aircraft 
factorial 

X 
Bielako 

I 
Warsaw 

X 
Lublin Jelcz 

At  th. b*»!, of .„i. Mtmi0I¡ . viti, „.. M4, to  th# ^ 

h.!d„ith,k. ^)7 WrMtor.     „ „ iB41ott#d ttat » 

d.v.!op ^^ 00 th. „„^  of ^ _ Ktw J     £« 
~~-, ...p. oouU b. ^ to pwMit â ppow- rnm J» 
» * -r tt.t had „„„„., .1.«h„..   „ -          « 
«Port „ ,*lol.. ... *„ . f.ct0, in ,„. ut>r#<t »•   * 

.«.«. „,. «o *. «tat „r. r#el itímM ta tt. ^ 

tr, ». „id «. „. ^ *t «„,. „. ^ t0 ,„, 

«d tkl. .lotion «. q».M t0 ,*„. wt)l ,lM_ "- "tal,ta» 



'"'    T,"ini7.-i- i  ,r..:  v¡.:.-e'   -„.i' • ru.   .,.;•   ,.-.., • 

o'yr   vi.M.-.e   PTI-.I „,     jr,.r   :    ¡r.,.    . _ _.      . .,_ ;     ( 

r.   lfv. .  .p-f- 

•'•cgear-.-h   iimti-.uie .!   A, • jn, ,. x ,,. ,,,,,...„„„,.,„,.  / 

!hr . r,..;' 

'",:v"''   ,;'   tht-.rt-ii M!   -»n;   p:"i   'i-i.    ¡i-.-.«-.- 

mnufa-ure.      ]t,   theref.re,   hi,  the  pr.-vu-,-   r. 

üion  fonír.)!   sftií,i;   ;• ,r :•-. ; : ^ T.---r 

wr.i.nt   ir,  ;.->Und,   was  jpent   it   -,h:.-   :•,.•'.-.•<     ,   -, •   ^..^., 

:he  counterpart,   Mr.   -aweì   !-ro,?k ,W;;k.,   ir. c.,nf,er.  ,..-  lh 

a"N:r>    Fellow,   ,-avc   .m,at:o,.u,W(,  .?lr,..K   t.   ,hf, 

'  •*   i ' '• :   w , 

r^i: ili'; 

• ' '•     -, f   ' ì 

•'•   "•   '    r   ;•(.•:.,   } <-• 

f T i ovo1. T> i r. •   <•••• 

oxpr>r* ' j   * ; T.?- 
r,ri or,-"ir.izat i   n:j. 

njli t a '. e  ani   il co 

*'.f-re HI:'    te   i   mi   >r  íxpm. i ^      ,.....„, 

a.reidy very   substantiel.    At   ,h . 
:rH..e.. ]  ,.f^   ¡lPT.t.    lrr,   -ipproxijia'.pVv   ir 

enfine dynamometer bay, and one „has.u,-.   iynamometer  eTurPed with  in^•- - 

ror  feline vehicle empiono  in .,r-ia„, with the   K'E ^ procedure ,t   ^ 

Warsaw  site.     A  constant volume sampler an.i  a   -hemi luminescent oxides of nrro 

ren analyser,   provided by W, «il,   .e aided  .,.  this  faulty anJ  extend  ,". . 

'•apability.    A  new  faci] itv whi-h wi ' '    ltl..i,io  M   ,•     tí 
v ' n Wlw   ln !",Je  '     lather enfine dynamometer 
--yo  and .  further chassis dynamometer  aether with office and a i We -ev 

«Pan area for n, testin,, workshop, aniJ vehl,le stor^e „.„   fce ^^   ' 

After examination of the design of  the. ^posed  chassis dynamometer fa~i- 

uty  the expert advised to extend its area so  that vehicles could be  condi- 

tioned for,   say,   io hours at  temperatures between K,°  and Vor and  tested at 
textures between  24° and 3n<V ao as t0 be ahle tQ  oomply with ^^ 
in the United  States test procedures.    Details of facilities in Australia 

wouM be „*de available,  if practicable,  to assist  in fmali.in, the design. 

The Institute has a total   staff of i,,,o  employees at a number of loca- 

txon. in Poland.    The  ^in. Department has a staff of 80 engineers whilst  the 

Combuetxon Division of this Department has a staff of l5 engineers.    Expertise 

has been developed in the emission testing of a variety of vehicles of both 

Poix* and foreign manufacture and also in the techniques that are rehired to 

»..t the ECE standard.    R.8.arch work ^ al80 been conducted lBto ^^ ^ 

r.duclng e»i..ioni w#11 b#lw th0M required to meet the ECE Btandard8f    miB 

work is to be extendi when improved equipment for oxides of nitrogen analysis 
is obtained from UMBO. 



:':» •; u íLL 

T.e   •••eaear-::  a:.:   :evf: 7ie,/    ..VK;..î;'P  •'.. -r.i-.vj   .•    -^IUK,  were  viai'.-i 

:i:.i   ¡ij-.a¿ionB  he. i with   ine  l'ire.-t,r,   f1n¡ a nür.ker  -!'  stiff,     "hio luv? 'ion 

-^       :.-er:.e¡ w¡'.:.   vr/r;'.    .v.-   • ue    T.i-.'y    T v?i.i •>; rroi:   ei   ¡v   -he   Tí-anmn- 

:i  ar. : ir. ' t.e   íav 'IV .*il \'l. • »w  experien-ei   ¡n  "ian;.:V 

:he   vie. 
-1 

::ì •'. TV    v 

ir.   1 r?  .ir.-i  o.;'.pu-    u expe 

Tfiis  vehi.'le  u   i>.: ei; led   '. 
L '"•  .    twin- yi • r. :er,   a. : 

iti:   Jc-T -   •'   .r  :'Hv._;e:..-eiv. 
;'r-' -"?   'he   r.;;re:.n   JOVU.. 

two-òir.ke   ey^ne   " •' .',"  hr . 

rimen'e i   the prodv-.i ?n   ->f  '.he  mini   iolaki   Fiat   1 ?( 
eì   ' •   rea-.'. .;   , lr.   4 v.   ani   ?     ,    -     ln : VP, 

ic-.•:•..e   'he "pe^.e'j    ir".     '•    u powered  tv  a 

-  o-.ei,   :'   .r-o'r.ke pe'r:   en,-ine  of   ?r,   hp ^tput 

¿e. i j  :'.ir  "1      ',       .     ;'/.e    -eiljk;   i'vlones  ala.-. 

:.:v   ;J   a  vi.;   veii;. ;• >were 1   :y   a   * ¡.ree- -yi in 1er 

he  pr::.  v.)(,  ;¿ it .v.*   .<   ( per înnum an(j  W1ij 

r.-r   increase.    S,   -.r'her   iesi,--   Jevel :.P.T.e,.'   :c :o   ^-„r with  this  vehicle  and 

i* is planned to   oease its production at   so• future unspecified  date before 

large scale    retool i,_, is  necessary.    A   la« e  :.' :->o -  WRB  ^^^ w'th 80me 

qualification,     'he  Syrena   sells  for -   -*,     " and  ls,  therefore,   a competitor 

to   the Fia*   12t.     Ihe extent   of puüi,   jemand for its continued  supply will   be 

an important   factor as to  the   late  of cessation of production.    Prom an air pol- 

'»tinn view point,   the sooner  the  tetter,   as tKo-stroke-enrmed vehicles are 

notorious  for heavy emission, of odores hydro^arton impounds and  examination 

of  test  data showed  the Syrena  to   be no exception. 

The Bielsko  factories also  produce aio..-   ;,   -     Fiat  IT-   vehicles from   ^ 

packages  imported  fro, Italy,     '"hiro   is a  small  fronUwheel-drive  sedan powered 

by a 46 hp,   four-stroke engine of  o  ? ,J  ^pa-ity.    -here   is no  intention of 

increasing the production of these vehicles at present.    However,   they have very 

good performance and road holding features and the writer believes  there will 

be an increasing demand for them. 

The Division is equipped with modern facilities for the emission testing 

of vehicles to the ECE standards,     m discussion with the te.ting engineer, it 

became apparent that  they were very  competent and that the test reeult. could 

be accepted with considerable confidence.    Testa were conducted on randomly 

-elected vehicles in the ratio of one test vehicle to 2,000 produced.    Eramina- 

txon of typical test results on the Fiat 126 showed that it was complying with 

the ECE (1975) standards which ar.  slightly more stringent  than th. ECE (1969) 

standards,    The demand of the export market is for compliance with th. ICI 

(I975) production vehicle testing. 



' r..; i ! i . ; ' v    i r¡ i <• » r'M»   h,ij  a   re. 

i mprí">vpmi>n* :.;   {' ir   • '• 

'•y y t: unti;  : >y-  .     ho rv,.,r;, ...,, ,.ti 

manufacturar- -, achieve t he un: f ,:•:-.: •. 

•-I::PS. 3U -h "o'.,|, r.v.iJn jh n, , , ,.y 

-ire  -tri-vu*'  o.«   <;m; .;;jj ,r.   te.,— . 

'"<•   eme     w. 

* '-y   :- T. -1 r.p 

:. ( 

'trr : e 

ir: on  monoxi i e 

'hic   Ina* i tute   u priman: •. 

'OTiMijt i,>n. Pro-eEsec  Ui.orat-'rv 

•'.r. ¡amenta:    ÌPcj,-r.  Wnr^   ¡v r   ,hp  ,...,._, _   .    , _ ?. 

'irV emiBdionù ul'  oxi ieü 0f nitros,-.,   ny'r.var 

he   :r'ÖUlate  1S  an *•«"*     :   "*   X::.i,try   -:•  :,.,lrie   :nij,Jtry>     Dl....^„.   . 

were nel, with  the  Head or   the Moratory   ,ni  one   senior  enrineer. 

At" the  laboratory an en,ine .^«e'er w,,   milled   ani a 

research diesel   enfine <9    x ,    mm.   „,„ runmn, tj  ^^  ^ ^^^    „ 

a catalyst  device  empioyin, iron pellet,,   a..   the  -ime of the vi3it .     *  -.e^V 

^amplia, and analysis system employe fi a,, e  nation detection  for h^tr 
"liib,   i 

•henulumineanence  for ox: le.-  of  nitro.-en an:   mfra-re 
<u  spectrophotTr.e* 

jch   s:: 
lor carbon monoxide was installed   to  analyse   -he exh:i.,t  ,-ase, 

meter was installed   for smoke measurement.,. 

Research work  has been earned  out  or.   this arpara, to  determine the   in- 

fluence of combustion chamber denrn on  'he  emission of „ihtants.    A ,^u,. 

taon chamber forced as a cavit, in  tne piston was   looped  wh.-h  made • ^ 

reductions in emissions.    The cavity,   termed   the »«n^h-lin«   -vpe,   „aueed  . 

hxeh turbulence level and resulted  m oo.bu.tion under rich  conditions followed 

by lean combustion as the gases passed  from  the cavity into  the mam ,*rtinn 

ch«b.r of the cylinder.    Although the design seems promising,   it  ha, no,   been 

adopted by the ««iuf.ctur.re because they doubt  its durability.    A   steel   insert 

to form the combustión chamber is being considered. 

R-earoh work has al.o been carried out  into the influence of retarded ln- 

J.ctxon on «.i.eione.    Tfcia technique is known to reduce emissions of oxides of 

nitrogen but  in «,.. ce... cerbon monoxide and hydrocarbons can be  increased 

»• work showed thet  so», retardation was practicable.    Power loss would not 

be utmooeptable and oould be oonpensated for by turbo charging. 



.:..-•   .nr- ì • -te hac   'i,e  necessary   ivilmei:   a. i   sk i '. : o i   staff   t,.,.    .arrv    ,,, 

-•   O::.:J.-í ••:.     .M.tra.   ¿'.ii.lin-  or  diese!   engines,     dowever,   it   wo..!)   need   a 

• r:-.-v  'jye   srr.OKe :neter   to    templete   n¡  test   ¡aiUtiec,  , 

i\v   üt^v  directed  towards   'he  development   of  national 

•:    :of.  smoke and  faccu:   ewcBionu  i'rr.ir,  diesel.;. 

n  order   '  •   • ike   | ar' 

: t andar i¿   :>r   'he      >n- 

'ans: .li üt lt.; te 

i-r-  a:.y,   the   Institute tin.  a respond il i ty   t.   tea;   am   -ort.t'v   ;!,vt.'v¡(.; 

:   new  moae.   ..hieles  for   tneir   compliance witn  nat,,nai   or  t-ran-h   standards' 

and   -o   ...arti :.rate in  the  development  of  standards ana   test   procedures   for   the 

ms;e. tío-: .. i   in-service   vehicles  i,v   the  voivodship   inspection  stations. 

••Y   to  this time.mu-h of the   Institute's efforts have teen directed  towards 

•••.To"   of noire fror    ew vehicles and national   standards have been  estab- 

:.3hed  for    allowable levels,   both internally and externally.    Efforts are be- 

ine made .to introduce a-standard  for noise emitted  from in-service vehi-1es   " 

A   trait   branch  standard has been prepared but has not  yet  been implemented, 

-he 1?3  voivodship inspection  stations  should be equipped with appropriate  test 

ecraipment and additional   st,tions  should be constructed before implementation 
could commence. 

in relation to inspection of in-service vehicles the  Institute and  »imstry 

-ata.Uuh the standards and test  procedures in elaboration with other relevan«* 

organisations and tnen the voirodship inspection stations, opiating under auth- 

ority deleted  to the voivodships,   carry out   the  inspections and issue  certi- 

' i  ates of road worthiness.    These inspections are mainly directed towards  sa4,- 

aspects and at this time only subjective jugements are made of emissions 

of noise and smoke from the exhaust  systems.    Authority exists in the Road  node 

to permit  rejection of vehicles which are "excessively" noisy,  but  it would ap- 

pear to be only applied in cases of gross noise from in-service vehicles.    The 

institute trains inspectors and mechanics and checks and calibrates testing 
equipment. 

With regard to the emission of air pollutants a start has been made on 

developing controls but the lack of a legal base has created an impediment.    It 

is xntended to an».„d the Road Code so that it becomes an offence to emit ex- 

cessive quantities of air pollutants and when this is done to prepare a mini- 

sterial  instruction limiting the emission of pollutants from in-service vehicles 



under.roin,' n-renoTaMun   in j;.«<:- ; ;,n . 

¡irait   -arbon rr.onoxide   emiaaior    «...  /•.</    t 

ir.Bpc-ction  iiUtnns wo,] i   flríJ,   h.-ive   ,. 

implementation  -,UH    ^m/nenr-e. 

Wi*h  regard   •<-,  ,.„w  vehi-Ic-j,   a  '; r tr. 

v.-hi-lea wii:    -orne  into   for-e   .:.   '    •,„,„ 

the  Institute ha::  „eith. r  facili tie-  r.;>r 

*'i ••iti^n.     For   ur.irV   i/-n!tion   -r;.-ir,t.;   • !.. 

i i-.y 

1    Wj  *. 

w: 

W! J .;• i" <-. i 

; i.  vf.-hi- 

"<   • ran-: 
•omj- 

1 « * 
¿•iti 'n.;'i' ,'o  wl1.!   Í p   ¡òò.iin- 

now vehi.-loj  i ::  near in/* 

•aten of  ,-omp1 ian«-f>  for  new -n,,A^ • «r-..   w¡"    'r   .     *    • 

he rrooedure  i •  to  i:;nie ,,  -rr'ifi   v. e   -,f -  ,Tr-ni,   n   . 

to  advise   the  .n.re,.nn   ,,.,  -.„, when  ,  new ^ 1^ lp1 1P V- ^   ''"'" 

iren"      ^hC  :ni!ti-u^ ^ ha,   -he ri..ht   -,   t03t   r.rodu  'ilr  vev i-7.  .   •   "     ~ 
not  expect  to be dorn,-  ^  le^a.-..  ,r  . a..k ,,c   ,,,.;ii,  ' " 

An  infection wa, .ade of   the analyti  a!    lavatone,  and  en,iBJÌìn  ^ 

•acuiti,, at  the  matute.     :hc ^..^   laloralorie8 „_ ^ , -; 

7" s;phisticated «^«icai -~t, whi h wo,ld permit a W1,le v;rie
;.. ' 

of analyses to be performed.     If anytMnr    thf   h^  t 
equipped  in region to   *re -    - doratone, appeared  to  te over 
/   ,   f. 

n t0   °he *v"^   staff.     With regard   to   the emission te3t 
facili  lea,  a chaBBls ^^ an.  exhaust   ^ anaiy3io instruBenta wpre 

metalled to permit   testing to   the FCE writ.       M 
''y-10'     N  „ was determined by wet    -hemi- 

^.1  »tbods („dl„ed &lzmsr,n,.     „aUbraiion     f  ^  ini^roi ^       • 

i,ser «. „med out ulth propane atMdarj __ dii •       •    ;- 

i« a   facte   to relate it l0 heii„e.    ^ proMdure is anoi<abie th- - 

«andard b», „tter-o-^Uatio,, eo.parioons 3«„ oSse„,lal  because ..»ne  is 

uaed ., Melato and at the Inatituu of Automotive engineering 

A» .«in. dy^.e.er »lth a ^ hp Uyland type ^^ 

of -te, Mroo„bo». Md „lid.s ,f nitroeen frM lhe eiwine_    s ^ 

«art 3 _*. „ter »a. b.lw used ,0 m.iaure 3moke. a pi_D_  lnstrument     r 

hy^oarbo.. «, ^.b e^les followed bj we( ^^ 

poll ,.„ ..   „ „uld appw that elpertlse in tmMaf proee(iures 

d.v.lop.d ., tu. „^ and ,„.,  taher experienM had to be berore 

owUfioation t.itli« o<,uid b, (¡„„„„„„a. 

a. I».tltut. had ma. pr„pOMls for the „rectlon of three further   hiss. 
d,^..,«., », for t..ting K>tor Mrs and their der,ratives and me for iar-r 

d».«l «Kiel...    A d.el.lon 0„ thi, propoKil  i8 yet io be flnal.ied_ 



•.:t.'i.M,-h  there   is  a nee.i   l.ir   mereced   testing  la-uliUea   in  "oland,    par- 

'   -uir.riv amori, those  organizations that will   be  Bup.rvi.my  ine manufactarera, 

Mcvertneleae,   the facilities already  ln existence at  this  Institute  could be 

••<•<• wi'h mm h creator   freien -y .     Even without  any charge  in the exiatin, faci- 

••      ,   rar..¡• teaur*;   >f Pr^L'tion  orarle   i^iti-n venule* and  diecel   erunnes 

-•   :-    .mm^eed  t.    eulaLi-h   • ompi ian< e HI U.   ine «iBtiV blanch  atandard 

-:     «c-   ,:.:  the repose! Iran h   standard for apark  ignition ermines.    Por 

-:ì    .t:   i.  •ejiirv-,   , n.v  minor   extensor, and   improvement  of   the   facili ties 

(•en-,  r,    "^arv to  establish   ^mplian-e wit,, existing and proposed  branch stan- 

•'•    : T ,ew venie «•»,.     \*  ..heae   Jtand-irds le-ome more  utnng.nt,   chenulumine- 

- ¿--J  ..' n:*:   ..-«n analyaera  and   F.I.D. nydro.-arbon analysera will  be 

••••••her-,.r.i.        ...dei- -over,  heal, J vehi-ie storage ia also necessary. 

•.   ••••••'/,  constant   veume. „ampi-.Ta may also be required  but a change in the 

'•'••• ei.ir-i w...¡1:1  i   re-   have   te „c-ur. 

Ministry of Transport 

A  brief discussion was held with the Director of the Department of Road 

• räuspert of the Ministry of Transport.    Prom this di.cue.ion the i-pr.s.ion was 

farmed  that  the Ministry of T^naport wouM not hasten to adopt  the »or. .trin- 

kt  r   ,. standard a8 a  branch standard or a «tional   .tandard unless pressures 

w,re  ITlI..OB,d by the Ministry of Environment or the Ministry of Health requiring 
it   to   do   so. * 

• 

Voivodsnip Inspection Station - North Warap, 

A vi.it was made to the North Warsaw Inspection Statxon to oberv. the pro- 

cedure, for re-registrations.    This station, on. of four in War-*.   in-p.oted 

J V*> venadea in 1974.    The number of inspections is increasing by 20* p.r 

annum.    THe station is pipped with two lanes, one for light duty and one for 

heavy duty vehicles.    Tfce inspection include, the thorough testing of brake. 

on a brake tester,  lights,  steering etc.    The owner of a vehicle that fail. L 

lest is given a notice informing him of tU matters that require attention 

Minor adjustments and repairs are carried out by staff of the infection na- 

tion but major work is performed by repair workshops. 

Equipment, manufactured by Clayton, to diagno., and tun. th. .Intricai 
•nd the fuel ay*«. of v#hlol„ u iMt#11-d ^ ^ ^^^ ^^   k 

complete diagnosi, and tuning i. c*rri.d out for a f.. of Zl 208.    Tfc. 



ii'VUoatir-  ecruip-rient   ;N   . . ¡,..; 

' -e    riti     oi'  *h* veni ••: e.     :     -u... 1U 

'-irUer   :.••   i;  was diecariei   : e -,-i^e 
',,,J- - •"    ••••• .-fr   r.ai      «.r,r.   <J(. 

u   i f • L: i, ' r.   i i j  no*,   maintain,    i: a ' i 

"r;r>r"f'   1J   ii'-'lo   ìoai t   that,    .he   it  -if ••      ,.    .., .« 

:tVion2   ••h:,jIi   le  «VWÌ  with  rebâtie  ,ea,,ran.-  .r..::«,   .,,.   . ^   ^...'..,' 

~er.'   ; e: :re   ••-.<•  ";er>-   n .   ,<•  r   „,„ 
i -KMM  Le   'rained   in meaó^remen:   an: a 

"il   ò'anlarìo •••ni ¡  i,e,.ürtl(.   ,•. - 1...l.     . 

n'Tip'ion   jf  ;:tan iarde   jho.. ¡   :e   .-.•- 

: '   ' ¡ '•'    ':    •"" '*"'  rm  ex ter. :e :   ,.. .;e   • _ ,. 

thic r,,al :   te   ione woula   Le   t j   rtn.n 

meet  a standard of 4ó*    '     erraron ,v   i ile   •:. 

-ionj (ex-iudirv water vapour1   a: ter ì     Je. ona 

r'f.er-.^i'o,   ".,..-; "'f'  'iti 1   " he   r rc- 

•  1    . •       •  .   .        .... 

,» 1 w o 

i'e-iwne:   /etil   : e ..•   ,.-. ,^t; _..,w 

r'.lui ' ;n,-  any  vijii    «•   f- 

!   opérât ¡on  on  the rJi :. 

"ter  experte i=  ,aine,. an, ^^^ ,r  ^..^   . ^  ^^    _ 

"ion  system   -ot; 1 i  te  mt,,^,,,,.,  „„ , ""~: 

int. viu.e!  rrorrersive'.y   • o  ^   c'a',  ani  priva'o 

in ;oland.     In relation   to  rriva'ely-owne ¡  v,';,   ; «,   .„P  .,r^or. 

- a vehicle  to b. in8pe„tel   thre(, ..._  ^.^  ^ ; <r.:^/';^ ^ 

'wo years,   and  then every year,  woul 1  Le  inaiate  f, i j.   .i,n..t 
ti on "vntr v : ,   «-.-o:. 

¡"-T a   real   l.'iiproi e;i,er.*.    ir. 

"i n-   : J   it.;   firL-*   re --. ..-• »•   . 

•hou^h satisfactory from the safety view r-r. 

t-miojxons, every new vchi •: e ¿houli :.e :,lBf.c. -, 

••-n ani at   least  «,erv year thereat ter. 

Suine, have  shown  that   the introduco«   ,:   a  ^ em of  inBÇacu ,n ,.. . 

,. a..   .Ja..„ „ouia  be expeled  to  redu  e  the  total   e„lss),ni;    ,     ir 

on »„o,t,e  ,„ atout  , * and hjiro,,rbo„3 bv  iLo¡.   ^     „M3 •TOMI       - 

"e taLncd wlllt  ,„.  roets  lnvolveil  .n ac,ni<!vitk.  u an)   ihe costs    r ^ ^ -- 

».Uve ro„,rol  step., ^n a8 „„ 8triIv.mt MUa.M ^^^^ ^ ^    ^ " 

•».»ore.   it  i. cohered ttatl .„,„ all   factor are taKen i„,„ co„slJerat ' „- 

r72 ,h't
l0SiaUCB °f --"^ -«--=--«  —on  station.,  t, „uM    " 

for ««„ d„lng yMrly in3r.Mme for „Elstr,Uo^     u is mri3iaere] 

howv«., o., for . pilot  studji all ,tatt.01<n.d T-ücUji   inciudiw> th< ^ 

o».., rVi.,„«| in „„„, should b, in8pected for e>iscions Md jd jstej _ 

h. prob!-,. «., «, „i8. „,.„ utroducing the eyBtm ¿enerauy st 

time,  Mty,  5 y#w>i h#noê> 



'm-,  frv.m   ;,^tor ve¡:l .]ej 

Ar     ..ven-orv   -   «iwi.ns   ¡Ton. n,or.or   vehi.^:   ln a    -it,    i,,   „...BtJarj,    tl 

>•      .   "e.Viondhip  letween   emi8Hi.,u: anil   alr   ,,,,ltv#     Wlth   ,he n„BpUon 

•-   ^   -,   '-.>....:.n  natone,,   -r   no-,r   vah,,;e  eml^1)rlkj   ln     ^^    , 

:    '•"   '      r-'  "    "er'     'ni-   ^-     S^    -^  •M.V-. .„a    >   e,ls,iinj  ,,,  1,_ 
•-    •*-   «   .-   :.avt   : „..  -naie,   «h.n*w  -.h-it   „i.i ssioris  f r ,m  ,n.„r  veni.'ley  , on- 

JÍ   the   tl'11   iI;^'nj, 3u"h (¡»l^ijtionn ire 

'•••*-*.   '''«ej:   :ii. :   are  i..t  :•*..•;„,.  «ni.,^^  t.    Hir  Tuaiu.y.     ;n 

••'  •'.-ta,   o:   :•>: l;.;,   (..7lii;J1..ri8  :rorn  m,t,,r  ./ehl   ¡es    ,,ntriule .y,  ani 

' ' ' ••'' ' ' 'l-     H .1.1 Sji ...Hi' . 

•••   ^   «»•..!•    ::Te  ^lUHe   t,r   t,llu   „tudv   r   waa ll(U   poBBlhIn  to  Jbt%in 

'"''   ""  ,''B :"'n:er °:'  r-''-'r VWI1',|M and the consumption of petrol   %nri 

'   •••:.'i'.- iisri.i.-,  ,,   ,       ,A 0I.   .ltie8 of  -,,)lml<    ;t(   therororêt  haa not 

:-r. pcaitie t0 prepare emi,3a0n lnv,n,jrie8 aa 1Bt-ndedf exnept for Warsaw> 

: -r whi-h rro;e,UonS 3„ the number of vehicle, in the -uty have been «ade i„ 

* P-if«-  ty   :zafc.lla Libica entitled -Air dilution i„ Warsaw»  (see table 4). 

-able 4.    F'ro;ectior.B  for inorase of motor vehicles 
in Warsaw,   1975-1985 

~ype of • 'chicle I975 I980 19*5 

'ar-j 

MotortiKe 
scooters 

Trucks 

Buses 

s and 

12fc 

23, 

3, 

•>•,..•. 

?00 

800 

220 

22?, rr 

23,680 

26,640 

3,700 

3r, v,n 

13,950 

2», 450 

4,650 

»U o. „hau,. «.!.„„„.  fr„ i„.MrTlo. rrticl„ ln poliiiid do no( 

and „o ,„ic.l  „.„„ CJrol„ „.„ „.„, ,„.Mi-lrt,    HOW<T#TI   m 

u• b..„ UMd ... firlt spppo,iMUon of th# -liiioni        w< 



HE'-  MMKIJA-;   Nn 

n  the basis ,f  limited data available r  wa; concluded  tha«   an  i.r :...;:.- 

'ion problem from motor  vehicles already exists in  the  central   -r y  area¿ 
iarre    -lUea auch atì Warsaw and   Ta-ow.     "he rapid  increase of motor  vehicle, 

will   resrul»   in a rapid  worsen»* of   the   prAlerr,   inleas  control   meagre* are 

ommeneed  immediately.     It   is recommended  that  steps  te  taken: 

1.     "o  provide  the  ne"*>3aary  1 e,-i]   t-iae for action; 

".      "o   -ataUiah an  ormmtion  with  the authority and respinsi r i : i tv   to 
'•ontrol   motor vehicle emissions; 

^.     ""o   introiuce   interim control   r.eaaures' 

4.     To  determine or   to   -onfirm   the a-taal   concentrations of ~-»or  vehi-'P 
related  poll.tante  in  the ambient air; 

•).     "o determine  the actual  emissions that are o.-urrir*- from motor vehi- 

cles  in Poland and to  relate these to  the air quality; 

6.     To prepare a control programme which will  prevent any further worsen- 

ing in air pollution levels arising from motor vehicles and ultimately brinr 
about  an improvement. 

To  implement these  s*eps it  is recommended that  the following detailed 
action be taken. 

A.    Legislation 

It is recommended that a new part be added to the Clean Air Act (i960 

ao a. to provide for th. control of emissions from any motor vehicle and to 

permit the prescription of national standards and other related reflations 

that »ay be necessary to control emissions from any motor vehicle. Broadly, 

the new part should contain the following provisions: 

.        . J*)  / P-r,on «b*11 n°t Mil or use a motor vehicle if it emita air 

it i• fitted with auoh a devio«,    m« device must aleo be maintained in 
accordance) with the regulations; nM ln 

„.« 4     ÍC)    iu*horlty b* *ivw» to the implementing organisation (minimtrv) to 
tZ tlSZi?'Zl^'  ^«V1««.  -P-ificatio^ and perforünoe'data 
,     r* "??! ilwludi»* *»• •»nufaetttrer, about a motor vehicle or a class 

of motor vehicles; 



r'       ;"   "'veri   ' '   the minister   • -  permit   ;liT   •     :r-t,i:i.    .,lP 

'•••'   ''    l'-   "T-l'L   -'r   iirin,.- -iny   Urne a   ^I'IH; 

-.•m-    in  -„„•;, ^ifci' '-T  foreign*   c f An.v new  ,-|MI of motor veni   le 
: ; ..... "•:";w: ^ *rrval ^ceI] *hat 'lati3 of -^-»-i* -i 

•" la'   --'r 'i  ">nUnuirw offende; 

-'   •'•    >'"  Ministers   for th»» makiry  of 'r  w; -r.  rejpe-- 
•he 

at   which  íiu-jh ataiviardü -ire to   be 

. i. 

• •'- -•«'   - ' u;.iar L:.   . ; 
•-•r    .:n,v.r;t.i:3¡   'ne   ;• ,Ul..    „,   „,.„,.„   !Jurj[1   ,. 
•ettminea am tne matt»: oi   a»Kir^ ituts; 

:'ûe  ¿natali vi   ;i,   maint enante,   toBtirur    in-D«-ti«n .„i 
•:   Portion  consol   ieviceu  In moto^en^        ^ °reratl°n 

tie operation of motor vehic-lec an,i   <".,„i„  .     w 
ation of motor vehi-lee; *  t0   b* UBed ln the  »Per"- 

• ivv      "he  inspe-tion of motor veh< -les «H *«„ ;   • 
e nested to  ^termine  thíVií.'x• fT^/0^ Ve^leö   t0 

the A. t   aubieot   to  conditions or unconditionally. 

B-    *otor vehicle enuesion r^t^x ornnimfti^ 

We is no oration in Foland with  the nec.asary authority and re- 

.,;.n«blllty  :or imp^entin, legation for the control  of ..tor    ehicl. 

— on,,     Hirther.ore,  there ls no oration which ,on.idera ,    ^    ' 

'ants in the atmosphere.    The R„earoh Inetitute of Automotive ^      \ 

r::i::::rch ^ -th°—«-."ä* 
U,e,  „v. „o  MMtlt. Mtll0I.lt)r „ •»'"» •«* 

:r:::::: ta„ ,,„„, _,„,. branch >t,nd„d to C0B:;:;
i:;;ii: ; -• 



to   adopt   the .¡raft   standard  for new   .park   irra-.nr  veh.-le::.     iowever, -he,, 

are   almost   ael r-imposed  industry   sUnUHj ani  have  no»   »h*  f- r -   -'aw. 

furthermore they  may  be  inadequate   to   aolve the proti em. 

Similarly   in   re»-ar I   to  in-jervi-e   veni   :<•„   -her«,   are   n -   Jtar.iarlj   ir.  re- 

*>ri   t.j  emiBBionu.       "he  voivodahip   a o r hon • io.;   •«•,,-:.   'heir  rentrât ¡ ;r.   :•- 

ape«; tun stations   - an  réf.,e re-ren .-.rat ion   ,'   ven.   le- wm  h are   3T,,kiW- 

kadiy   but  this  is   by   .imple  sul. e -tive   ,t serva-ion rather   -han  ,, any   ,-.-.- 
five  meauurement. 

'o overcome   the  at we deiiien-ie,   i •.   ^ re^nende-1   that  a  small   spe   ial- 

ized   orranmtion   Le   established  within  an apporr: V.e  ministry  •,  develop 

implement a programme  of motor vehi-le  emi^mn   -ntrol   and  also   ' -   Le  respon- 

sible   for the   development   of a rr^ramme   f,r  the measurement  of  the   -,n  entra- 

tane   of motor vehicle related pollutants; in 'he atmosphere. 

This organization should work  in clos» ^operation with the Research 

institut« of the  Ministrie, of Environment,  Marine   Industry and Transport 

but   it   should not   be  a part of any  one  of -hem.    Logically,   the proposed or- 

ganisation should  be  part of the Ministry of Knvironment   ,s this Ministry ha, 

the   supervise role,   a, far as the  environment   is -oncerned,  and is completi-, 

independent from  the  motor vehicle  manufacturing  industry or the trmsr- r- 

industry.    Neither   the Ministry for  Machine Industry nor  the Ministry for        ..  ;_ 

port   could be expected to have a primary interest  in control of emission, 

motor vehicles which  is so necessary for an effective attack on the problem. 

It is considered  that  initially  the proposed organization should be limi- 
ted to 10 ptople as follows: 

1 Branch chief (tnginttr) 

1 Senior engineer 

1 Engineer 

1 Scientific officer 

1 Senior inspector 

3 Inspectors 

1 Technical officer 

1 Technical assistant 

T*e »ork to be carried out will be specialis«!, highly technical, with con- 
siderable public relations over-tones. ' 



en.e 

t   í-idie :na  i   i«,   ríínou. >ri   . : r, lar i¿,   ;   i   -n   •   ( 

••••   r.ew  an.i   w.-.-erw-e,   Weiher «m,   ílKi   ^ ^ ,tr,   ra»r.. •„ , ,na .      ,,,. 

•^.-•V..M;  WO,:í ;i:jl    ie   renp.-nBillo   :   ,•   • h.-   ^ . ,m*v> i • ¡   r,     -    • r„. 

":   ;":   '      '"'   '"*'     '
:H;

    
rv''':,"''!l'     "    •r.e«.-..,.     •'   «-y,,,   ,   ,i;nf(r) 

- *ew,r-ement   of  ilr  ^hty  la wern^;   „., h   ,he   -nBtltl,.    ... 

ir   ,-    «•;:::-at:   ...   ieBtln,-    :   n^  -,eh;   >d  ,...     ,„ m¡,,.   w¡.,. 

- '   A.-.^txve  Kvmeerir*-  ,:ui   • í.e Av.at.   r.   :,>«.•..!,te as  far  H8 

"   vehi,:e   »n,,d8K.n measurement  and   th.  ,ievelopW.„t   -ontroi   method. 

i.    •'•;  w.   f.   ".:.e v^.vv.iahir   inar-f   *,.:.   »v-itjona a*   lar   ld   ry.itrv 
r   Mù.wï)r..;  it.-    ou  ft rie ! . 

¡.nei leve. '¡    ,   ¡ •  ,,-,•-,!wne 

•     ••     -•: .r :,,,- i.,m. -B  m  the pr ,-edure,   •,.  t „ Ude i  i.   ;id    .;•   ari.] 

•"•••• •-•    »•  --r'rol   equipment   and  carburettors  an aE  t.,  „[lilUf „,niB_ 

-• anunpated  ;ílaí   r;aa pro^a^e would   t..  oarri.d out   ln r;ollaí,ora_ 

:   n «th   the  leccai   and trade educat.cn colley,,   with th. wiwdf3hip  ln_ 

-'.—n  ...v.xona and with transport authority opeM^ .„.„ n<1.t. of 

' •• e£ an î   trucks. 

'n      .htior.  the proposed organizaron    «o,M proviri, the te-hni-al   s af- 

- -,    .*    ,e deveìop.ent jf «i„iOM and axr qua.'it, m.asur.».nt proves 
••••   orn.-r.-ie:  lri section I) of this chapter. 

- <nv1MÄ.d that  th. «äff „r  ,». ,„„„„.„ 0ri.„iMtl0n ,oj;4 

»1  -...n.- »Ita,  ttan w.1} MWM., „ r„_h orimttd>     ^ 

-.   ^..   Ì ,,ve .,t.„.iv. km,1^¡e, of „„,„ vthicu -it>.oris Md  thiir  ^ 

- •  «.hW .Uh a „„,,, ^.^  of ,„tl,nt >lr ^iuv ^ 

-      Pr-.«.^.     Th, prof,.«,,»,   staff .ould „„„  to  taw jn 

..«.-i ,a.^o.„a ,„ „. .„. ,„ d.v.lop .,thod, for J 

•roi. «ta,  m „.o..8ary  t0 Mlnt„„ a  „tilf.ctoiï alr 

an increasing nuinbar of v«hicl„. 

The inepector. and t.chi,io.l officer, »uld,  l,lti.ll.    H,.   . .. 
t.on to«rd. oontrolUng «UMIM. fro. , '"'""/. dlr«,t »,.lr ,Mä. 

»....m«,oUldtl„tr.lnth.,.rm>lmlof 1 «,ct-  « ;•-;-• 
P.M.. «r.»w„H .ttaiU. ,„ tta rw., „, ^^ of ^^^ 

^.neion of «h. propo.rt owiMtlo„ „, ^.nd ^     4ÄMtpm 

-* .1- « «. pro.., .„«„,„....    A .lell„ wroMh - 

-»- »..«»„a f„„ »tor vrtlol.. ^„^ „. . „^ 



interim  control   mea.*.•-- 

A   nu»l.r    „• ,.ontro!   meaffiirea r.ouM   te   ^  ^^.^ _ 

'i >nn   ¡r emioni ont'.     M   I~     ,h„„., 
i-        -   i-,   therefore,   re-ommenit-J   'ha'   -he  r,n-)W, 

taken either under mitiv i,Pi„i.M.,.   .,.   ' r 

proposed amendments  to  the  •-eaníir A-   -^ , "     . crin lur A",   -ire enacted: 
^     Apply the  branch   standards  for  W,V»   .   .*-•*-„! 

i(?ruUun veim-1«  .o  a  random new  rrol"'', \     engine::   ani 
•"* random  -est. „)u2,j   u ,arrin  v      ;.    !? 

prod"f;Uon  vehicles and   enri 

¡••'•»liti« apparto   be under-uui^e^ä-   -lenivi*? i"•'*01''   *=  ! 
•ai.   the  test   ahn.iri   k« .,.. .., , tre"en"     Zehntes or enrine: '-he  test   should   te -orrece' lv  ,h!    «"-en.,     Zehntes or enrme: 

3rr«( „e. Ly  the manu:a -tarer   before they are , 

regulation could be apilad  to !),       3*r°ndS-    '^  P•1«»«1 this  ìraf     ' 
it- implantation Stained;        g°Vernment ^°1«   So that  experience  m 

(<0     Install M.E.A.,   A.D.I.!',  or   .-aus* i.- tr«r 
its wo as to remove mercantar,  »^ ,•».       -*uS-1'- treating units in   ,ii re«'i-»r- 
r.duc.  the odorous e^nTtL   ^"  ^«^und. from petrol an.  30 
tion vehicles; *" at  P•**^ occurring from spark irni- 

-»tor ¿ll^Ti Z/ZlnZ Ur^rVT "? ^^ P••*  *•» 
-factory p.rfor^eï »^^0^:^."^ ^^   "= ^ 

•*• ««r. and operator.Ü^í of ?hTProbl^ ff f^' th" Widely  S° *s t0 

improve the aituationf Problem and the action they can take  to 

Uon and at all re^isL^"* S SíüfÍ!'..?0 .h» befor« init^ 

•11 

r*i.tr.Uon and at *1 £rWi.Kïoï? £ f   3tat*'   b°th' befo• »»i 
cessation of carton «ononide «Sd. Ï V ïnî   Tf*.Wh,thir the exhaU8t '^~ 
oefltration to belo- 4.9*.    (^iT"uld ¿^Ví       d°es»  to adJust  the <^~ 

teoanie^««.    At  the aaae tine    th. •t.tT^Ì      ?, lU   be trai"ed in measuring 
«•OUOM tka« tfcV oaTh^ï;  )f * n0t be  OV8rl0^ed with more  Z 

•*«t(ÌlHP2rTtt; Srnt3rrSl;íi:; rrr1^1^ th* iM*<ai*ion of a vertical 
lUm mm of ewre tà*«T\ te\»a 1Î . n~ dl«"l vehicle, having an un- 
by 1 J9mmr 197ê|   •" 2'5 tOM w • ««>•• vhicl. „„ of „«,„ th2 4<5 ?ons 

•«to*ti(Ü .^íute'ru^1^1;^ ^*l*ndirf th% nati0n*1 8tand-^ for 
*ioe4 to 0.* * 1 Jmm¡; ^p* tht •«*•»• »Howable  sulphur content ;3 re. 



:   ve i. i   . 

ii.  r«v.i! 

• •     -.^r  i.míi'y  and emiüaion meatri rementa 

'•j';i; . usi; present   ami   future emisión    .'n'n>:   re.ju j reir.er. • 

.<-o,   i*   i.;   ejjenti.i;    t0  have   base-Une   .lala   >r.   ine   existíry   w • 

-i   •.-•   ^•••T  vehi .'le  relited  pollutants   together with  dala  ^n   ' t.<- 

...r.  •.-.T.   -.:.(•   vci.i'.ej  ir.  the   irei under   -onuiderat ion.      lie  limile.i  data 
a":'     ''•   "r   Ï'»-'*-.•'   ii. .'-land  need  to   he confirmed and extended.     !'here 

•    .'.;•.a*.y   :.,'   lata on   in-servi  e  vehicles except  for   those data  obtained  t y 

•••'.    -..-'j-.Tir.'h   Tütitutec and  the motor vehi -le manufacturers  for new vehi -les 

*M   :.   :.i.e   sinot   L'ticome   jn-sorvj -e  vehi   ietj. 

-I'.i-.n   the   ne-i>ssary   lata on  air quality and  emission and   to  develop 

: •-. •••    ';..;::i; j   : r> *epn  their.,   1«   i3 re-ommended that  a project  steering    om- 

'c''    fc  '-•taLlîàhed under the authority of  the Ministers for Environment, 

'i-, .'.e   'ndu3try ani  Transport.     Phis committee should  comprise representative., 

::   the three ministries and also  their research institutes together with repre- 

sentatives of JNIDC.    The  task of the ocramittee should be to prepare a pro,i en t 

KAument  on the determination of the  levels of motor vehicle related pollutant 2 

in  selected Polish cities, say,  Warsaw,   'racow,  Lublin,  Gdansk,  and Lídí,  and 

• -  plan a -iirvey of a representative  sample of,  say,  300 in-service vehicles, 

ran : ,.1.1.-.  sampled  in Warsaw,  to determine the actual  emissions that  are occur- 

r.iK-   .n ti.e   uty.     The selected vehicles would be tested for emissions on a 

M- 13   lynamometer over a cycle that represents more accurately the average 

invirv ^vcie in Polish cities than does the ECE cycle. 

: rom the results of  the survey and taking into account  the projected in- 
r"'lJe in 'he various types of vehicles a programme of reductions in emissions 

u.ld be developed.    The programme would be a follow-up of the interim measures 

already proposed and would be likely to include control, in the form of national 

omission standards and regulations for pollution control devices on vehicles. 

The question of financing the proposed project is one for negotiation 

between UNIDO and the Polish Government. There is little doubt that the pro- 

ject could only be conducted if there was a substantial contribution from UKDP 

or UNIDO funds. Air pollution monitoring and emission testing equipment would 

be required and much of this, being of a specialised nature, could only be ob- 

tained from Western lurops, the United States or Japan. Details of the equip- 

ment  considered necessary to conduct the project together with approximate 



• '••:    if. i  ¡ jjuit.e   0-44. ier„  ar.   or.own  ir.   ir.i.^u   .    ir,j   ;;.      ;•   W1¡¡   t,.  r_   .f, , 

•na:   tr.e est.rr.ated   -oj'.   for  wi^i   r.  MJUM:,-  ...qwp.T.er.»   i-J   S;-/\;r     IM  !;' 

: T  .11 r [o¿: jtioii monitoring e,-, lament irakin.--  a   • ,ta.    .;   | 0 

A--   'ho  propoli air   T,a.ity ani   emiccuno   -. lies are   .«inr     lrr,H 

1   'i't.   .-f,u: i   "OT.men.-e   >r;   '.he  pref. -trv. ;   n   of  7,ar.hema-1-a:   voirie  relT.rv  .-rr.ij- 

01 n.j   -j  -tir   T'h'.i'.y   in   jeif'e:     ¿4iej.       he   J^T;-. *.;'   rr   !^'    •.     ..-,,..T,„. 

:e   me   for  -arten monoxide in Warsaw  and    ra -w ini   it   ^.o.li   te  ^mmen-e i 

1-iivt.     SuUecrientiy,   ether moit.^   re.v.v-   em^unc  0:   or.lej  of  nitro-er., 

r.vir...-trl..n::   ani   pendei  par":   .0,   •     arr.er.«   a.r   r^i'v   -,v   a: so   t,   .n-:^_ 

•••iKe,i.     S,  ,V.err.r-   .h,-:.:   ie^ic   •  -    ;P, ; .,,   ,  ,0 -!e-    ,„..;..  rç;v;r, p,i^,, 

•' 1'
i-'-"^'n: ro.:v;,.: ..,..; ~.w.,,.,,,,.. ^ ,.   .„.„.  ..r,,,r.rri,. .,.w .,^ 

'o  te   i.e.'esjary, 

r.  the  baule of the  relaU rn^ps   ¡everrei  :.etween at.al   emission- -mi 

air quality  toother with  the    projected increases m motor  vehicle populations 

a programme could be prepared for progressively more stringent  control,  so  as 

to ensure that an air quality is achieved and maintained which  satisfies the 

national  ambient a:r Taal l'y  star.lar Is.    .hero  j.,-h  standards have not yet   ^er; 

proclaimed,   the WH    lon^-term roai s   for   -arlon monoxide an!  oxidants are 

mended   for adoption  for protected areas in Poland. 

'"'.     Fellowships 

Tt   is recommended  that  in addition to his present programme,   -\   E^oszlcowaki, 

whilst   in the  United Kingdom,  be rehired  to   study  the control   of  smoke and 

odours   from diesel  vehicles and to visit  the  Environmental   -ontrol   Organizations 

listed  below.     If necessary his fellowship  should be extended to permit this. 

Organization 

~.A.V. 

British Internal Combustion Engine 
Research Institute 

Department of Bivironment, London 

Transport and Road Research Laboratory, 
Départaient of Ihvironment 

Octal Ltd. Bletohley Development 
Laboratory 

Ministry of Traneport, London 

Harre« Spring Laboratories, 
Harrea Spring 

Smoke and odour control 

Smoke and odour control 

Pollution control  philosophy 

QnisBion testing 

Computer controlled 
chassis dynamometers 

Development of lead filters 
Enforcement  procedures 

Air quality monitoring 
Lead emiseione from 
operating vehicles 



<4  - 

::j.er. 

.v   re amended   that   in addition to his present  programme 

•JKI,   whilst  in Prance and West   Germany,   be rehired to  study devi 

the   lesi.-n of the stratified charge engine and to vinit  the 

il    'ontrol    rpanizations listed below.     If necessary his fellon- 

ie  extended   to  permit  this. 

rganization 

. e<*hn;c;il   University,   Aachen 

t rJi••> -hachule,   Munster 
"r" lessor "Iroma- 

üi^.ry  of Environment,    'arie 
'•'.r.   3oT' ta 

re; ect-re  de Poli -e, 
'rcfessor  l'ho vanx 

ins 

State  Institute of Air, Water and Noise 
'ontrol,   Essen (Dr.  Strattinan) 

Ministry of Qivironment,  Bonn 
(Mr.  Katin^ 

"jlkswagen A.l. 

' .* i ml er  3enz A.Ü.,   Stuttgart 

echnical  University,   Vienna 

Topic 

Stratified charge enfine 
development 

Stratified charge engine 
development 

Pollution control philosophy 

Measurement of motor 
vehicle emissions 

Measurement of air quality 

Pollution control philosophy 

Developments in emission 
control 
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