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L Distr'ict"H‘e ‘atifig* 

In ‘Europe, these systems’acco"u'nt for a high percentagé 
of the heating market. Is it time to import this concept? 

he U.S. Department of Energy 

estimates that there are more 
than 30,000 district energy sys- 

tems in the U.S..In view of the fact 
that there are 23,000 communities in 

the U.S., it would seem that the dis- 
trict energy industry has exceeded its 
market share’ goals. Unfortunately, 

however, only about 100 of those - 

30,000 district energy systems — just 

0.3 percent — provide general service 

to the communities in which they - 

_ operate. : 

The rest heat and/or cool a single 

facility, such as a college campus, hos- 

pital or factory. Only a few of these 

systems, including those in Virginia _ 

and Hibbing, Minn., provide more 

. than S0 per cent of the heating sup-~ 
ply in their respective communities. 

Moreover, most new and proposed 

district energy systems will actually 

compete with these existing systems. 

Overall, U.S. district energy sys- 

tems supply about 0.6 quads of heat- 

ing and cooling energy to the com- 

mercial and residential market, or 

about 6 percent of the 10 quad heat- 

ing and 1.3 quad cooling market. Of 

this total, commercial systems deliver 

only about 0.1 quad, or perhaps 1 

percent, of all commercial and resi- 

dential heating in the country. (And, 
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-one third of this total is delivered by 

one system in New York City.) 

This situation can be contrasted 
with Europe, where commercial dis- 

trict energy systems account for ‘a 
much higher percentage of the heat- 

ing market (see table below). The de- 

velopment of district energy in west- 
ern Europe, which has been accom- 

plished under a wide variety of politi- 

cal and economic conditions, has oc- 

curred mostly since the early 1970s. 

* One important factor that has.con- 
tributed to this growth is heal-supply - 

planning, commonly practiced in 

most European communities but not 
in the United States. (This is also true 

of cooling-supply planning, to which 

the following discussion also applies.) 

Heat Planning in Europe 

Since the 1920s, heat-supply plan- 

ning has been employed in the cen- 

Table 1 
Share of Heating Market Supplied 

by District Heating Systems 

Iceland 85% 
Russia 80 
Denmark £ 50 
Finland 44 
Sweden 33 
Austria 9 
Germany 6 
France 4 
Netherlands 3 
Switzerland 3 
Norway 2 
United States 0.1 

Source: Eurcheat and Power, 1992 
National Census of District Heat- 
ing and Cooling 

trally planned’ economies of the 

former Soviet Union and its allies. It 

has also been used in western Euro- 
pean countries since the end of World 

War I. As the oil shocks of the 1970s 
revealed many-weaknesses in Euro- 

pean energy markets, several coun- 

tries adopted laws requiring munici- 

palities to prepare heat-supply plans. 

Although the details of these plans 

differ from country to country, the fun- 

damental goals have been the same: - 

reduce energy use through conserva- 
tion, ensure long-term and safe supplies 

of heat, reduce fuel imports by using 

existing local heat sources and indig- 

enous fuels, improve environmental 

quality and retain the consumer’s 

choice in the energy market. 

A typical plan first identifies the 

quantity and nature of heating used 

in each community as well as existing 

and potential heat and fuel sources. It 

then evaluates the various economic 
and environmental effects of the alter- 

natives. Since planning periods have 

generally been defined in terms of de- 

cades, it is not surprising that district 

energy has often been the preferred 

solution despite the large capital in- 

vestment required. With financing 

made available through loans and 

grants, a very large number of heat- 

supply plans have been implemented 

across Europe using a wide variety of 
fuels and energy sources. . 

Although communities in the U.S. 
typically do not prepare heat-supply 
plans, it should not seem particularly 
radical to suggest that they begin do- 
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ing so. Few people would find it un- 

usual to plan for water supply, sew- 

age treatment or a host of other ele- 

ments of the modern infrastructure. 
And virtually every residential and 

commercial building in this country 

has some need for space and domes- 

ticwater heating. In fact, many north- 

ern communities simply could not 

exist without heating systems. 

Heat-supply planning may con- 

firm that a community’s existing heat: 

ing infrastructure is adequate to meet 

future needs. More than likely, how- 
ever, it will disclose many shortcom- 

ings in existing heat-supply appara- 

tus — some of which may only cause 

discomfort but others, such as carbon 
monoxide poisoning, that can be 

deadly. 

' Community Energy Profiles 

The first step in heat-supply plan- 
ning is to determine the size and ba- 

sic characteristics of a community’s 

heating supply. Many statistics can be 

found in documents published by the 

Bureau of the Census and the Energy 

Information Administration (EIA). For 
example, census data provides hous- 

ing unit counts and heating fuel type 

for each of the 23,000 communities 

in the country. The EIA’s Residential 

Energy Consumption Survey data 

include average space and water-heat- 

ing fuel consumption and costs for 

each census region. Together these 

data give a fairly detailed picture of a 

community’s residential heating mar- 

ket, which can be verified and up- 

dated with a sample of utility bills for 

typical households. 

Although the energy profiles of 

commercial buildings will require 

more legwork to develop, several good 

sources of information exist. The EIA's 
commercial building publications 

contain some useful benchmark data. 
A community’s large energy users are 

also usually willing to share data on 

their energy use and costs. Larger 
commercial and industrial customers 
should be audited carefully not only 

to determine consumption profiles 

but to uncover potential sources of 

. heat (such as excess boiler capacity or 
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manufacturing-waste heat) that may. 

be incorporated into a community- 

wide heating plan. 

In assembling a community en- 

ergy profile, it is also essential to en- 

list the cooperation of government 

authorities and utilities. This may in 

some instances severely test the dip- 

lomatic skills of the heat-supply plan- 

ner. Wherever possible, cooling data 

should be obtained along with heat- 

ing information. 

Evaluating Alternatives 

After determining the basic char- 

acteristics of a community’s heating 

supply, the next step is to evaluate 

various heating technologies. Single- 

family residences on large lots, for 

instance, may best be served by 

ground-source heat pumps, which are 

- becoming popular in certain areas. 

Commercial, industrial and dense 

residential locations might well be 

candidates for a new district energy 

system or an extension of an existing 

system. New construction areas where 

new buildings are just being erected 

are almost always the easiest district 

energy prospects. o 
Potential fuel and heating sources 

should be considered carefully. Local 

power plants, refineries or manufac- 

turing facilities may be willing to pro-- 

vide low-grade heat at a reasonable 

cost. Local geothermal potential, a 

resource often ignored for heating 

purposes, should also be explored. If 

no heat sources are available, bio- 
mass fuels might be evaluated, includ- 

ing wood, crop residues and dedicated 

energy crops. These can produce a sig- 

nificant environmental advantage - 

while contributing to the local 

economy. Local agricultural agencies 

can be very helpful in this evaluation. 

In many cases, it is not possible to 

obtain heat from a geothermal, indus- 

trial or other existing source. In such 

instances, a heating plant will be nec- 

essary to burn the selected fuels to 

generate heat for distribution. With 

appropriate fuel handling and storage 

facilities provided at the plant site, 

thermal storage can be incorporated 

to meet peak loads and take advan- 

tage of time-sensitive fuel prices. Ther- 

mal storage also permits batch com- 

bustion of bulk fuels, such as bio- 

mass, during a single shift. 

The potential for-cogeneration 

should also be evaluated, since power. 

can often be generated at a very low 

incremental cost as a by-product of 

heat production. Cogeneration with 

solid fuels will generally require the 

use of steam turbines, while gasifica- 
tion, landfill methane, natural gas, oil, 

ethanol or other similar fuels permit 

consideration of reciprocating en- 

gines, gas turbines or even fuel cells. 

Cogeneration can often be coupled 

with thermal storage by operating the 

plant as a batch process during peak- 

rate periods (or as dispatched by the 

electric utility) for a period sufficient 

to charge the thermal storage tank. In 

some arrangements, the electric util- 

ity provides inexpensive off-peak elec- 

tric heat to charge the storage tank 

when the plant’s electric capacity is 

not needed. 

Ownership Arrangements 

The various technical options in a 

heat-supply plan have different tax 

and financial ramifications that must 
be considered in determining a 

system'’s organizational structure and 

ownership. The tension between pub- 

lic and private ownership options has 

often been resolved in Europe by shar- 

ing ownership among the municipal- 

ity and private investors. While not a 

common arrangement in the United 

States, such a structure could be ex- 

plored for district energy systems in 

this country as well. If a heat-supply 

plan shows definite economic and 

environmental advantages for a com- 

munity, the issue of ownership 

should, in theory, not be a difficult 

problem to solve. 

Heat-supply planning has been 

successful in Europe, often resulting 

in the construction of new or ex- 
panded district energy systems. Since 

several other components of the U.S. 

infrastructure already involve exten- 

sive planning, it would be reasonable 

to introduce heat-supply planning 
here as well. 
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