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DOMESTIC HEATING AND THERMAL INSULATION 

D IGEST 133 of the Building Reseru-ch Station, 
entitled "Domestic Heating and Thermal Insula

tion" (Pp. 7. London: H.M. Stationery Office, 1960. 
4<'1.), brings together the essentials needed to guide 
the choice of the standard and methods of heating 
from among the many systems that are available. 
In choosing a domestic heating system the decisive 
questions are: What standard of heating is required? 
How much will it cost to nm? Convenience in 
operation and the form of heat distribution preferred 
are also important. 

Broadly, the systems of domestic heating can be 
divided into three main categories: (1) Full house 
warming. (2) Partial heating, that is, the full heating 
of two or three rooms from a central heat·source. 
with t-he remainder of the house heated as required 
by gas or electric fires: or the background warming 
of the whole house to a uniform temperature lower 
than that obtained by category (1) together with 
'topping up' in individual rooms as required. (3) 
Heating limited to individual appliances in one or 
two of the main living rooms. 

The main differences in the three standards of 
heating are in the scope of the heating service. In the 
full house-warming systems and background heating 
systems, for example, comfort is enhanced by the 
fact that the house is uniformly warm; such systems 
are essential for the open-house plan. By contrast. 
systems using separate appliances. for example. open 
fires. in a limited number of rooms give a less
uniform standard of comfort. 

The standards covered by these three categories 
can be characterized broadly in terms of difference 
between the average outdoor temperature over the 
whole heating season and the average indoor tem
peratures they provide. 

Assuming an average seasonal outdoor temperature 
of 43° F., a temperature difference of 18° F., averaged 
over 24 hr .• can be taken as representative of full 
house warming, 13° F. for partial central heating 
systems and 1 P F. or less for the third category. 

The smaller temperature difference between the 
medium and low standards of heating may be 
explained by the fact that even in dwellings where the 
bedrooms are unheated some stray heat is received 
from the heated part of the house. These average 
temperature differences can help in estimating 
seasonal fuel requirements and, therefore, running 
costs. They are not, however, appropriate for estimat
ing maximum heat demands and hence the size of the 
heating plant; these have to be calculated from a 
maximum teinperature difference between indoors 
and outdoors. 

For a fair comparison of capital costs of various 
domestic heating systems. account should be taken of 
any building costs incidental to the heating installa
tion. such as those of brick flues and fuel stores, or .• 
conversely, the saving effected if these items are not 
required. For example, in a system comprising one 
open fire with back boiler, electric immersion heater 
for summer use and two electric fires, the cost of a 
chimney breast and flue and a fuel store for the open 
fire is about 25 per cent of the total cost of the 
installations. Broadly, the capital costs of the three 
categories of heating are in the same order as the 
standard of heating attained, but there may be some 
overlapping. 

The seasonal heat loss for a particular dwelling will 
depend to some extent on the overall floor area, on 
the grade of insulation, the standard of heating. 
the ventilation-rate and the length of the heating 
season. 

To estimate the seasonal fuel requirements the 
seasonal loss of heat should be divided by the calorific 
value of the fuel multiplied by the 'house efficiency' 
of the heating system. 

Other points affecting the choice of a heating 
system are convenience in operation and the form of 
heat distribution. The size and number of heating 
appliances required for a particular heat service 
depend mainly on the maximum heat demand during a 
cold spell. 

POPULATION TRENDS AMONG HAWKS AND OWLS IN ILLINOIS 

D ATA on hawks and owls in Illinois, as reported 
in the Christmas counts sponsored by the 

National Audubon Society and its parent organiza
tions, have been analysed by Richard R. Graber and 
Jack S. Golden to determine population trends for 
the years 1903-55 (Biological Notes. No. 41. Dept. 
Registration and Education, State of Illinois). 

Even though most of northern and central Illinois 
offered a fairly uniform habitat of cultivated farm 
land with relatively little forest, the distribution of 
raptors was not uniform, and raptor populations 
varied considerably even within relatively small 
areas. Highest concentration of raptors was in the 
southern part of the State. Through the years a 
given locality. in relation to other localities. has 
t.ended to show a consistent rank with regard to the 
density of its rap tor populations. 

Analysis of frequency of occurrence for all species 
of raptors in t.he period 1903- 55 was based on 527 

censuses-103 in southern, 123 in central. and 301 in 
northern Illinois. This analysis shows the expected 
higher frequency of prairie-inhabiting species of 
raptors in central and northern Illinois and of wood
land species in southern Illinois. Regardless of 
habitat. certain species, such as the sparrow hawk 
and the marsh hawk. were seen with increasing 
frequency from north to south. as though responsive 
to a t emperature cline. 

The combined data for all raptor species show that 
there has been a marked and consistent decline in 
winter raptor populations during the period 1903- 55. 
Peaks representing years of high populations are 
lower in later years. Trends in raptor populations 
were deduced from birds per observer· hour, birds pel' 
party-hour, and birds per mile. 

The records of individual species show that the 
rough-legged hawk has suffered the severest decline 
in numbers; the red-tailed oowk, the sparrow hawk 
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