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New Heating Laboratory at the Building Research Station 
By A. F. Dufton 

"In the field of heating and ventilation many phases 
are still beyond the realm of scientific analysis : as jar 
as possible these topics should be studied for the benefits 
that might accrue. Scientific methods alone can give us 
the assurance that we are headed in the right direction, 
particularly in those departures from standard practice 
occasionally necessary in everyday application."-

RIETSCHEL, 1893. 

PRACTITIONERS in the art of heating are 
dependent to a great extent upon rules-of

thumb, and are finding; in this age of progress, some 
difficulty in adapting standard practices and calcu
lations to meet modern requirements. The intro

walls, to which, of course, the walls of the test-room 
radiate. 

In the heating laboratory which has now been 
erected at the Building Research Station, Garston 
(Fig. I), the temperature of the air in the enclosure 
is not regulated, and the enclosure is controlled by 
means of an extensive system of panel-warming and 
panel-cooling pipes in the walls, floor and ceiling. 
This enclosure is defined when the temperatures of 
the various surfaces are specified. 

As will be seen from Fig. 2, the heating laboratory 
comprises the test-room, surrounded by its enclosure, 
together with an engine-room and an instrument 
room. The test-room, which measures 18 ft. by 

duction of panel-heating, for ex
ample, has not only made necessary 
a revision of ideas as to what con
stitutes a comfortably warmed 
environment but has brought out 
also the important fact that the 
received methods of computing the 
heat losses of a building are only 
directly applicable when the build
ing is heated in the 'traditional' 
manner. The introduction of 
electric-heating, moreover, particu
larly of schools, has lent an added 
interest to the effect of the fabric of 
a room upon the rate of warming 
and to the general question of the 
economics of intermittent heating. 
The Institution of Heating and 
Ventilating Engineers, fully appre
ciating the importance of scientific 
research, expressed the desire to 
associate itself as closely as possible 
with any researches on heating 

FIG. 1. Heating Laboratory at the Building Research Station, Garston. 

and ventilation under the auspices of the Depart
ment of Scientific and Industrial Research, and 
offered to provide funds to enable this work to 
be accelerated and extended. With this encourage
ment, it has now been possible to implement a 
proposal that a room should be erected with walls, 
ceiling and floor exposed to controlled conditions, in 
order to facilitate the study not only of different 
methods of heating, of the problems of intermittent 
heating and of the influence of ventilation upon 
heating, but also of those phases of building con
struction of interest to heating engineers. 

It has been considered a matter of first importance 
that the controlled conditions should be clearly 
defined and reproducible, and that they should be 
independent not only of outside weather conditions 
but also of the condition of the interior of the room. 
The idea of a test-room within a controlled enclosure 
is not new, and a certain number of such rooms have 
been described and built elsewhere. In each case, 
however, the controlled conditions have been secured 
by regulating the air-temperature throughout the 
enveloping space. This is extremely difficult to 
accomplish satisfactorily and it does not provide, 
moreover, a clearly defined enclosure, since it permits 
of variations in the temperatures of the enclosing 

12ft., is built of 9-in. brickwork, plastered internally, 
and the floor and ceiling are constructed of wooden 
joists, lathed and plastered below, and boarded 
above. The height of the ceiling can be adjusted 
between the limits of 8 ft. 6 in. and 11 ft. 6 in. 

The walls of the enclosure are heated or cooled by 
means of calcium-brine pumped through the embedded 
pipes which are spaced at 6-in. centres, and their 
mean surface temperatures are individually con
trolled to 0 · 1° F. by copper resistance-thermometers 
in conjunction with a sensitive relay system. Each 
wall surface is tested once in every 6 minutes and 
the controls then automatically raise or lower the 
temperature of the brine by means of specially 
designed modulating valves. Each modulating valve 
is driven by a Warren motor of 10 micro-horse-power. 

The modulating valves, which are in the engine 
room, are fed with hot or cold brine from two 
insulated storage tanks of 200 and 400 gallons 
capacity respectively, and the necessary cooling is 
provided by a 4t-ton ammonia refrigerating plant 
which is automatic in operation. 

Provision is made for the air in the test-room to 
be changed at rates up to four air changes per hour, 
with incoming air controlled at 40° F. or other 
suitable temperature. 
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In the programme of research which has been 
under consideration by the Heating and Ventilation 
Committee of the Department, on which are members 
of the Institution of Heating and Ventilating 

FIG. 2. 

Engineers, emphasis has been placed upon the study 
of the conditions obtaining in a room warmed by 
extended surface heating and upon the investigation 
of floor and ceiling heating. It should perhaps be 

made clear that the new laboratory is specially 
designed for comparative work, and in the examin
ation of floor heating, for example, it is clearly 
important to obtain an adequate comparison with 

other forms of heating. The most 
common form of central heating 
in use at the present time is by 
cast-iron radiators, and it is pro
posed, therefore, to adopt this as 
a standard of reference. This will 
not only provide a very convenient 
'yardstick' but will also ensure 
that a substantial body of data 
will be obtained relative to this 

', important type of heating. 
The new laboratory was open 

for inspection on the occasion of 
the annual visit of the Institu
tion of Heating and Ventilating 
Engineers on July 22, when the 
members were received by Sir 
Raymond Unwin, the chairman 

of the Building Research Board, and the laboratory 
was formally opened by Sir Frank Smith, secretary 
of the Department of Scientific and Industrial 
R esearch. 

Petroleum Fuels 1n Canada 

DURING recent years, importers and consumers 
of petroleum fuels in Canada have furnished 

statistics of deliveries and uses of these products to 
the Department of Mines. Resulting from correlation 
of data supplied, a report has been prepared entitled 
"Petroleum Fuels in Canada" (Department of Mines, 
Bulletin 772 .; 1936) from which many interesting 
facts emerge. 

Fuels are divided into four classes : fuel oil, 
kerosene, gasoline and petroleum coke ; after 
summary tables showing quantities of each marketed 
in Canada during 1933 and 1934, and amounts 
distributed in each of the Provinces, the classes are 
studied separately. In 1934 more than 86 per cent of 
the total fuel oil was processed in Canadian refineries, 
the rest being imported ; of this, 26 per cent was used 
for domestic heating, 23 per cent for industrial heat
ing and power, more than 5 per cent for tractor fuel 
and more than 46 per cent for rail and water trans
portations. In the same year deliveries of kerosene 
were less than one eleventh of the volume of fuel oil 
and represented only one twenty-fifth of the total 
of petroleum fuels; actually only 36·2 million 

gallons were delivered in Canada, which is substantially 
less than was delivered in 1933 ; approximately 66 
per cent of this was used for domestic heating, 
cooking and lighting, 24 ·5 per cent for tractor fuel 
and the remainder for other general uses. 

Gasoline statistics included in the report are not 
strictly comparable with those of fuel oil and kerosene 
as they represent totals recorded by provincial tax 
departments of the Bureau and are interpreted subject 
to provisos as to amount.s sold, etc., effective each 
year in each province. Tlie gallonages supplied under 
each purpose use are therefore treated as estimates ; 
nevertheless tables showing gasoline sales by provinces 
and quantities sold for motoring and other purposes 
are of interest as indication of destination of gasoline 
marketed in Canada. 

Petroleum coke is used primarily as a fuel for 
domestic and industrial heating but is also a useful 
component of electric batteries, carbon lamps, 
crucibles and other manufactured articles ; in 1934 
approximately 57,000 short tons were sold for fuel, 
of which about 39,000 tons were destined for domestic 
heating and 18,000 for industrial heating. 

Problems of Translocation in the Plant 

MESSRS. Mason, Maskell and Phillis continue 
their analysis of the movement of substances 

in the cotton plant in two papers published in the 
Annals of Botany (50, January 1936). 

They first give their reasons for rejecting, on 
present evidence, either the Munch theory of mass 
flow in the phloem, or the theory of protoplasmic 
i"treaming, as providing a satisfactory mechanism 

for the movements that take place. Any view of 
mechanism must be influenced by definite information 
as to whether the phloem can function at the same 
time to deliver different materials in opposite 
directions, and these two papers describe the results 
of experiments designed to elucidate this point. The 
first paper (by Mason, Maskell and Phillis) shows 
that whilst very slow import of sugar into darkened 
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