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The Nobel 

<ias Turbine 

Test Establishment 

The mystery of what goe on at 
A vro Canada's full sca le T e t Esta b­
lishment a t obel, O ntari o, wa cla ri ­
fied during late Jul y when , /ircraft 
an d other representati ves of th tech­
nica l press were permitte I to ta ke a 
close look at this little know n face t of 
Canada's booming gas turbin e ind ustry. 
This A vro Canada department fo rms 
the hard core of Canadian gas tu rbine 
development. From it come new 
power and reliability fo r exi tin g en­
gi nes, and new knowledge for applica­
ti on to future engines. 

No Jet Engines: While the T est 
Establishment is part of the Test D e­
partment of Av ro Ca nada' Ga T ur­
bine Engineering Division, it doe no 
ac tual testing of jet engine a such . 
Rather, it is engaged in testin g, with 
a view to improving, the aerody namic 
and thermodynamic cha racteri stics of 
th e main components of the O renda, 
while the main body of the Te t De­
pa rtment, at Malton, concentrates upon 
the mechanical improve ment of the 
components, fuel system development, 
and the proving of the combined aero­
dynamic, thermodynamic, and mechan­
ical improvements as bench tests, and 
later Aight tests, of the complete engine. 
At Nobel also, long term programs are 
pursued to provide design in form ati on 
fo r future designs of jet engines. 

The main engine components tests 
at lobe! are the com pressor, the tur­
bine, and the combustion chamber. 
The tes tin g fac ilities incl ude a com­
pressor test rig, a turbine test rig, an 
atm ospheric combustion test rig, and a 
high pressure combustion test rig. 
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Besides these, a new and add iti onal 
. . . 

compressor test rig 1s nea rm g com-
pletion. 

Compressor Characteristics: T h 
compressor tes t rig is used to dete rmine 
such compressor cha racteri stics as Aow 
and pressure and effi cie ncy relation­
ships fo r various speeds. Most of the 
testing in volves holding th e compressor 
speed constant and closing the outlet 
va lve in stages until a surge is reacheJ 
or considered imminent. l nstrumen­
tation is sufficientl y complete to enable 
the indi vidual stage performance to be 
determined. D etailed traverses of the 
va rious sections may be required from 
time to time to determine the Aow 
pattern _of any apparentl y critical zone. 

The vari ::! ble incidence cascade wind 
tunnel is intended to provide basic in­
formati on fo r the design of turbin es 
and compressors. Bv va rying the angles 
of special bl ades it is possible to dete r­
mine the ·aerody namic effects of the 
variation in d irection of air Aow on 
them. 

The fun ction of the di ffu ser test r ig 
is to tes t on full sca le models the effi­
ciency of the conversion of the high 
speed low pressure a ir from the corn-

THE PICTURES: At to0 of this pa ge is 
shown the exterior of the Nobel gas tur­
bine test plnnt. On the next page . top , 
on Avro Canada enginee r is shown 
plotting data from the company's re­
cording traverse, wh ich, with electron 'c 
computers , makes possible much bo ; ic 
research on jet engines. Chart at bot­
tom shows how the gas turbine devel­
opment work is divided between Molton 
and Nobel. 

presso r outlet to the low speed high 
pre sure condition before entering the 
combustion chamber. 

Combustion Chambers: The high 
pressure combustion rig is designed to 
permit testing of combustion chambers 
under conditions closel y approximat­
ing th ose on the actual engine. The 
turbine tes·t rig is used to dete rmine 
turbine cha racteristics without being 
coupled to the compressor. 

The alti tude and atm ospheric com­
bustion tes t rig provides mea ns for test­
ing com bustion chambers under low 
pressure conditions. D evelopment tests 
at atmospheric pressure have a great 
advantage over pressure tests in that it 
is possible to look up the exhaust and 
observe hot spots and Aame conditions. 
Altitude tests are necessa ry to predict 
the chamber performance at altitude­
pa rticul a rly blow-out and light-up 
characteristics. 

The " how", " when", and "why" of 
the T est Establi shment is almost as en­
grossing as the work tha t is ca rried on 
there. To the casual onlooker, it seems 
pa radoxical that this centre of resea rch 
should be located in what is geo­
graphicall y a scientific wilderness, fa r 
removed from the cent res of industry. 
T he village of N obel is in the hea rt 
of a holiday resort a rea, 170 miles 
north of the Avro Canada m ain plant 
at Malton. In the idiom of Avro Can­
ada 's employees, the T est Establi sh­
ment is known as " the outpo t" . 
Actuall y, the Establishment was located 
at Tobe! fo r the most prac tical of 
reasons: all the necessary equi pment 
was already there, and the ex plosives 
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plant of which it was part was being 
dispo ed of by War Assets Corporation. 
There was also an abundance of water 
and housi ng, the former essential to 
the research and te t work that was 
planned, and the latter essential to the 
welfare of the employees. Malton lacked 
both of the e. Vlhile the reasons for the 
choice of Nobel were these highly 
practi cal ones, it is fitting that the T est 
Establishment, as a basic part of an 
industry that was itselt an offspring of 
World War If, shou ld be located in the 
remains of the wa rtime explosives 
plant once operated by Defence Indus­
tr ies Limited. 

Turbo Research: The story of the 
Test Establ ishment reall y goes back to 
the time of Turbo Research L imited, 
the Crown company set up during 
wartime by the Ca nad ian government 
LO investigate, design , and ult imately 
build ai rcraft gas turbine engines. Dur­
ing the dying days of the war, Turbo 
Research wa planning to build a test 
plant at To ronto, roughly comparable 
in size and scope to the U.K.'s Na­
tiona l Gas Turbine Establishment, 
and similar test plants in the U.S. 
However, when Turbo Research. was 
d issolved and its work taken ove r by 
Avro Ca nada, it was decided to cake 
a more economical app roach and try 
to make use of existi ng fac ilities. 

A sur vey of these fac il ities resu lted 
in the choice of the site at Nobel. Here 
Defence Industries had made explo­
sives f:or the Allies until 1944, when 
manufacturi ng operat ions ceased and 
the plant was vacated, lea ving behind 

basic faci lities idea lly suited to jet en­
gine resea rch and development. These 
included a pow~r hou e con taining 
fo ur high pressure Vickers Keeler 
water tube boilers and two low pres ure 
boilers of the same ma ke., and type, a 
standby steam turbine generator et, 
live 500 hp Canadian Inge rsoll Rand 
two-stage reciprocating air compressor 
of 2780 emf, a water pumping station 
¾ mile from the plant, and a main­
tenance shop. 

Compressor Testing: The steam tur­
bine genera tor set was adapted to the 
testing of turbine compresso rs by the 
re mova l of the electrical generator. The 
steam turbine develops 6,000 hp and 
through a tra in of gea rs now drives the 
compressor on test at speeds up to 
11 ,000 rpm. A second com pres or te t 
ng now corning into operation i in­
d icative of the considerable ingenuity 
Avro Canada engineers have hown 
throughout the Test Establishment. 
T he rig uses a surplus Ch inook tur­
bi ne ( steam driven) which operate the 
compressor under test by mean of 
direct drive. If a commercial te t ri 
had been purchased, it would have 
req uired a gea r box, the cost of this 
alone being equal to the complete 
home made rig. T he Chinook ha the 
added adva ntage of being compact and 
of sav ing time in that commercial ri 
were not conveni entl y avai lable. 

So successful was Av ro Canada's 
adaption of the equipment and plant. 
that the Establi shment was got into 
operat ion at an initial cost of just over 
a milli on dollars, about one-tenth the 
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outlay m ade to esta blish similar tests 
centres in other cou ntr ies. 

Diminishing Returns: During the 
initia l development of the ai rcraft jet 
engine, enormous st ri des were made. 
I--lowever, the stage has now been 
reached where tremendous effort and 
ingenuity are . req uired to effect con­
tinued improvements. O ne result of 
rhe '' law of dim in ishing returns", as 

vro Ca nada Engineers descri be it, 
has been the development by the com­
pa ny and introduction at Nobel of 
emi-au tom atic recording and comput­

ing devices which allow, within a 
reasonable time, fa r more detai led in­
vest igation of the aerodynamic and 
thermodynamic characteristics of com­
pressors, turbines, and combustion 
chambers, with a correspond ingly 
g reater volume of useful data , than 
was poss ible using hand traversing, 
visual readi ng of manometers, and 
slide rule computation of results. 

Avro Ca nada engineers say that it is 
possible to make a complete investi­
gation of the air flow through a cas­
cade in a matter of hours and a three­
dime nsional investigation of the fl ow 
through the single stage of a com­
pressor or turb ine in weeks. Without 
such devices th e cascade investigation 
wo ul d take weeks, whil e the time and 
running cost for a single stage inves­
tigation wou ld make it completelv im­
p ractical. 

Rough Setting: Though the T est 
Establi shment has an unimposing ram­
shackle exteri or ( it com pri ses nine 
buil dings, the power plant being the 
onl y one of permanent type construc­
tion), Avro Canada is quick to state 
that in the amou nt of useful data 
produced, the Establi shment i second 
to none anywhere. Tt is, howeve r, ex­
pected that the unglamorous temporary 
buildin gs orig inall y co nstru cted for 
Defence T ndustries wi ll in time be 
repl aced by pe rmanent structures. 
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