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i H 
s district hesting in Teeland is a direct résult of 
die “abundance “of: gatural heat resources, if sesms 
Ipgical to begin this-paper with a short gccount 
QI the  general aspects of .lhe?mml wtwuy in the 
dountry. 
keeland is. almost exclusively b\nlt up ‘of. 

| rocks; the'oldest exposed being: basaltic lavh flows 
‘aft;maryage; thesauecvnfimdtothe ] 

: 

E 
fé ‘basaltic tuffs, breccias and lava flows, 

2 north east-to south, west oriented belt of 
yolcanic p 

47 OOOMW the, pr:seqt fiow from 
and boruhcles Brounts to some 2700, 

rMunngu. Fm}m\m Reymvm“ ! 
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average  temperature  of 120°C, .the -useful . heat 
above 40°C being approximately. 900MW,: . . 
Utilization of hot spring water: was for.:centuries 
limited to'washing .and bathing byt in .the early 
nineten-twenties -use : was--being - made- -of it -for 
space heating. Farmhouscs :situated close- to--hot 
springs  were heated by. primitive .methods,, <county 
schioothouses and swimming: pools were built in kot 
spring:.arcas: and* by 1930 greemhouses . heated in 
this manaer weére h:mg bmlt tn Brow: 
of  vegetables. ::-.. 
Apart- from numerous . smgle fms md 
fmhuudhyhotlprmgwmrnflovuthe 

country; seven district ‘heating systems in towns-and 
villages with a total popylation of ‘90000 have now 
been built, all in-the 3.to 10MW range except that 
ofReykjavik which. has. a-heating load of 250MW. 
In - addition'. 120 000m? .of . greenhouses -are now 
“heated by similar means. 
The total heating load met by hot spnngwau:rxs 
nearly 300MW and the total energy used. annually 
is- approximately- 54 -million GJ (5400TJ) which 
répresents ‘some 20 per.cent. of the nation’s total 
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. @ >0 

s <100°C 

103



Summer Conference 1971 

teemgo nafianal eoonamy - of Jee- 
land will be apprecisted further in the light of ‘the 
fact that, today, half of the comatry’s total enetgy 
‘Tequirements are for space heating. 

THE I!EYK]AVIK DISTR!CT l-EATING 
SYSTEM 
In the Reykjavik system no ,surtace sprmgs “afe - 
used.ullthehotwatubemgobmnedbydmling.; 
In 1928 the first boreholes were' drilled close 0. 
hot springs in the easiem panoftuenmr: M“holeu 

these yielded 14 Htre/s of water at-87°C mmm 
lnmagywpplyrmMZSMW In 1930 a 

‘. distribution - system - ¥as” built - serving 70, hoses 
“together with 2 swimming’ hall,-an"open 

" mhing ‘pool and‘a schoolhouse. - . 
-+ In’ 1933; the city - authorities” purch 

rights in'a ‘hot spring area at/Reykir, 15km cast 
of the city, and between 1939 and 1943 a-distribe- 
tion system was built, with'a pumphouse at Reykir, 

. a pipeline to the city, and storage. tanks-of 8000m? 
capacity. This system was put into operation ofi 
1 December, 1943; and -served 2300 houses having 

.-4a"total heating load' of 46MW. 

In 1947 -drilling - was startedat-Reykjahlid, 35km 
east of Reykir and this area was developed in 1949 
1950, extensions of ‘the distribution ‘system’ follow- 

ing. In all, 72 boreholes were drilled in these:two 
areas, the maximum depth being 770m and the total 
yield 330 litre/s of water at 86°C. 
By employing various ‘methods of explurauon s\wh, 
as systematic measurements and mapping of -the 
temperature gradient in boreholes, gravity and mag- 
netic field measurements “and . investigation of the 
electrical resistance:-of  rock ‘formations, hitherto- 
unknown thermal fields were found inside the city, 
and in 1958 a large drilling rig was purchased in 
co-operation with state’ authorities and. very good 

results were--obtained by drilling in these fields.- 
Since 1958 these fields have yielded 470 ‘litre/s of 
water at 119°C average. r:presenung an energy 
supply rate of 160MW, 
These very good, resulis led to a_resolution bemg 
pamdmflaeCuyCmcflmdaMphn was 
made in 1961 for all development areas to be sup- 
plied with district heating. This work is now com- 
plete and the number of houses connected is 9280, 
the number of inhabitants serviced being. 75600 or 
93 per cent of the city’s population.-'The present 
heating load is 250MW, this having built up as 
shown in. Fig. 2. Storags capacity has been in- 
creased to. 26000m® ‘and-a 35MW peak load boiler 
plant has been. built, the-feason for this being that 
the size of the system can them be based on the 
maximum average 24 hour load rather than the 
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Devalopm«it o? : 
As stated previously, 
yielded .water -at: temperatares 
orabowanddlfietm ! 

of the pumps, controlled by~ 2 levél control in' tbé 
collecting cistern.. ; ) 
Where the temperature ot the water 
(as in the R;ykymk area) a certain 

sure must be. maintained. to avoid ebullition. in the 
system and this is produced by deep well pumps 
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sign factors 
Themaxmumleadofthnsyswmxsbuzi&man 
-cutside. temperature of - 10°C, and an, in fem- 

ofP?ZO'C For . a. total. building ‘volume 
E uf113m|1|mnm! thé connected load of 250MW 

" represents - 22-SW/m’. 'The load deasity. of . the 
system is rathier low as mafly of thie hotses in Lhe 

cuy are single family houses in rather large 
. the average being 19-6MW/km?, 
.. The anmual mean external temp ratumm Rey]qavnk 
“is.45°C, that of July being 11:2°C and of January 
~04°C, "The difference between the mean. tempera- 
ture of ‘the warmest and coldest months bemg t.hus 
only approximately 12°C, as. shown in.Fig. 4, 

Xir. as.. the . st step. in 

f 
PIHAPE T3 AUGUST 1921 [ VOLUME 39 105



Summer Conference 1971 

load distribution throughout the year is therefore 
relatively. even, the January load being only 23 
times that of July, as shown in Fig: 5. These figures 
reflect the island climate of thé south western 

coastal ‘area of Iceland and: the influence of the 
Gulf Stream towards balancing of the temperature. 
However, due to the low summer temperatures the 

heating season lasts throughout the year! 

Although the weather in Reykjavik is very unstable, 
very low temperatures do not last long at.any one 
time; days with temperatures below -5°C are on 
the ‘average fewer than 10 in any one year. Thus, 
as the district heating system obtains its energy in 
the form of hot water from the ground, storage 
tanks. can be used. to carry it over short periods of 
cold ‘weather lasting for a few days. only. : These 
tanks are also used 10 supply peak demand during 
«daytime, which is 15-30 per cent over the mean 24 
hour load. Due to these circumstances, the number 
of equivalent hours at full load (the load factor) ‘is. 
vefy high for this system as compared with-equiva. 
lent data for Europe or North America, the average 
figure being about 5000 hours per annum, or 57 per 
cent. The capacity of the peak-load oil-fired: boiler 

plant is approximately 15 per cent of the total 
system capacity and meload factor for the geo- 
thermal heat supply. therefors becomes 5800 
hours/annum or approximately 66 per cent. 

Fig 6. 
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District pumping plants 
The city is divided into a number of districts, each 
served by its own district pumping plant, as illus- 
trated in Fig. 6. In the oldest part of the system, 
completed in 1943, the distribution system follows 
the single pipe principle. It is fed directly from the 
storage tanks situated on a hill which was then 
higher than any built ‘afea in the city: it does, how- 
ever, have booster pumps to take care of higher 
loads, the pumps adding a pressure of approxi- 
mately 2 bar (2x 10°N/m?). The pumping speed is 
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Fig 8.5 - 

mmmmng the aupplyl t0-the housds at n:mmble 
temperature - for'-domestic: use: (802G, 
single: and* two::pipe.-systems: Haver-been gmngned 

such:-that: the: high' temperature: water is:miked: g 
Teturn ‘water from the two- pipe section mh at ‘the. 
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same time supplying the.system through the single 
pxpe section. 

The piping arrangement in the pumping stations 
serving these combined districts is such that only 
the return water is pumped, the high temperature 
water being led: into the supply: main. onthe. pres- 
sure -side of the. pumps;: Fig.: 7 illustrates this 
arrangement. The temperature of - the: supply: water 
is: regulated by an - air-operated: regulating -valve in 
the. high. temperature. pipe, controlled. by the 'tem- 
perature.controller (T) in: the supply pipe. Pressure 
inthe :system;-both. in:the. supply and .return. pipes, 
is-regulated by.valves controlled by: pressure regu- 
lators..(P). -at" suitable. points- in::the::systém. - Each 

district pumping station is: equipped: with-two pump 
units; one of which is.sized- for. 100:per cent .capa~: 
city-and: the other for 70 per.cent- capacity:: 
All-;pumping - stations, - apart from -those at- bore- 
holes, -are. fully:-automatic:- they therefore. do. not 
require constant watching but-are:looked after by 
engineers visiting ecach station. several: tinres:a day 
During the winter seasor: amll24 hour wnch xs 

maintained. .. 5 . 
An-electronic system pmvxdes fen remotc supel- 
vision.6f “all -the . pumping - plants -and . borehole 
pumps: Eram tral ‘control room;:and a number 

scan;be controlled there-also, such: as 
starting and -stopping’ the ‘pumps. ‘Autematic-data- 

wor
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logging is included for all stations, recording tem- 
peratures, pressures and the amount of water 
pumped by each station, etc. The total number of 

district distribution "stations is nine with a gross 
pumping power of 2000kW. 

Distribution network 
The piping used in the system is longitudinally 
welded black steel to DIN 2440 up to 150mm-and 
to DIN 2458 for larger sizes. Street mains larger 
than 75mm, and supply and collecting: mains, are 
laid in buried concrete channels and insulated either 
with rockwool or urcthane. foam cylindrical. shells. 
The channels are placed on- a bed of pebblns in 
which a drain of unjointed concrete sewer pipes is 
buried, the minimum fall of channels being kept at 
5:1000. At street. junctions, the channels meet in 
concrete. chambers, - containing valves, . anchors, 
expansion jahus,_etg.‘ These. chambers are-. venti. 
lated, and.either drained from the bottom or if that 
is mot possible, frpm a pump pit. 

Smaller street mains and house comnections from 
street mains are insulated with polyurethane foam 
insulation protected by a water jacket of high 
density polyethylene. These pipes are prefabricated 
in lengths of 6m, the jackets being joined by slecves 
of pve, sealed at both ends. by rubber rings, heat 

shrunk for further tightness and foamed in situ. 
The total pipeline lengths included in the system 
are as follows: 

Collecting mains 17-0km, 
Supply mains 32:0km 

Street mains 129:0km 
House = connection 131-0km. . 

Consumer ennmcmns 
Central . hestmg has. bem a: genetal rule for all 
housing ‘in_the city for the past 40-50:yéars; the 
vast majority having radiator- heating systems, and 
in::conséquence direct connegtion is - nearly “always 
employed as-shown:in Fig.. 8. Doniestic.. hot water. 
is- also . supplied dlreotly and water: meters m 
therefore included in”the.supply pipe: 
Inferential water meters are: used; with ‘a mag\enc 
coupling between: theé water-wheel and:the register 
meohanism. The:" district - heating - system ~provides 
water to-éach. consumer. at a certain’ minifaumy pres- 
sure in: a single -pipe-system _or, in.a ‘double pipé 
System, maintains -a- certain ‘minimum *pressure 
difference . to:keep -the: return main “pressure within 
reasonable: limits to-supply-sufficient ‘back - ‘pressure 

without -overloading: :the house. systems. i 
A- minimum of ‘automatic control equipment:.is 
mandatory: to ensure proper:utilization of the water, 
and: supply is limited, .according'to the heat re- 
quirements ;of each: .consumer,: by -sealed- maximum: 
regulators. Generally the- control- équipment consists 
of . solenoid valve ‘connected: to:a yoom. thermo- 
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~heat. to. the ‘cmmmxct'r"mflh 

 that of a tio pxpe system. 

stat-and-a high limit temperature switch mounted 

in the return pipe from the radiators, in series. In 
the last few years individual thermostatic valves in 

the return pipe from each radiator have become 
popular. 

COSTS 
Capital costs 
The capital cost of the dmmu heating system is 
usually divided into two main parts and these then 
itemized as follows; 

‘A, Heat production: 
- {1) Drilling 

(2) Borthole dm]opmem 
(3) Collecting mains.. .. ...... 

‘(4) Main pumping stations 

/(5) Supply maing- - 

B. Distribution system g 
‘(1) Distribution: pumpmg smmns 
(2) Street-mains * - 
(3) Service bruchu 
(4) Consumer connections. 

Th:costofthevanousnuns:svuywwbhm 
the first group it: varies with the capacity of the 
thermial areas, the numbef .and distribution. of the 
boreholes in the.area apd its distance from the 
distribution stations. In the second group, the cost 
varies with the size of the distribution systems, the 
load density, the type of gmund in the district and 
80 on. 

Where the borehole water is pq;ed 
distribution: system it is possible to build 
of it as a single pipe system s 
is: piped into the sewer after 

~only -about 70 per‘es» of 

With présént ~ diy - metiodsand" squlpisat. the 
average. capital costx come: out as follows, pe 
connected: *  ~ 

A, Heat Pl:odnéfimi e 
B Dlsmbutmn System 

- flz‘ood o 
£23 500 

£35500 “rfotal S 

The total replaccmmt value of 

syscem today would ™ ammr 

Opent:onal costs 
The: costs ‘of -operation “year 
follows (ar an exchnnge' mte 0! 210, 

ling)s: Lo 
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£ £ 
Revenue: 
Hot water sales and meter 

rent charges 1530000 
Expenditure: N 
Pumping plants 129000 ; 
Peak power plants network 32000 
Maintenance of distribution : 
network 169000 3 

Office costs, billing, collect- 
ing 67000 | 

Research, social expendi- 
ture, etc. 18000 . 

Depreciation 410000 . 

Interest on loans 139 000 

Consegilpnt . moome from 

Unit. prm : 
The hot: water itrsnld‘ n-a |mlt volumc 

meters; thchatgeat the “present: bcm ¢ 
nwlndmga pumhmmmfam}pefi 

average-of7 m cent ‘of - the yeafl 
Taking into’ account ~domestic: Hot - wpphed 
directly from: the ' system’s ‘supply ‘pipes,} the' unit 
hmpmem«p/ormmtmcpm?mtuex 
mlwdnym Icelmd P/GJ 

Futm promcts . 
The cityxof Reyk;amk has thher ore than 
81 500 - inhabitents and, as - has.-been sl -pre= 
viously, 93 per- cent:‘of -its’ houses:: are ected 
to- the,district “heating -system.. Geoth energy 
is still 'very little used for.industrial 
pally because the supply temperature.of th dm-nhn- 
tion: system (80°C)-is mot-high:enough: ..§- - 
Tt is believed, however; that the available: Qothmml 
energy in the city is:now-moré or less- utilized 
and the recently found: resources at Rej if they 
turn out;as expected, . will satisfy the ds ‘made 
by: the. growth -of: the:city for the next to. 10 

years - allowing . for: expansnon of ‘the s 4nto 
neighbouring  communities hnvmg a) ximtely 
30000 inhabitants. .- ot 
At a distance of 30km &om*flle cxty. hcwwcr there 
is a ‘thermal area where temperatures fof sbove 
260°C - have -been- encoutitered. This hegt -can ‘be 

 to the city in. the. form of wateg at a tem= 
perature of 150°C which is- sufficiently+ high for 
most industrial uses, such as in the fish ind other 
food -industries. In addition: more of the "rmnhouse 
mdnstry could be brought to the city, wtuch is its 
main: market. i 
When -developing high temperature dmiml areas; 
it is feasible to utilize part of the heat-available 
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for the production of electricity by the use of steam 
turbines. That energy could among other things be 

used for pumping water from the field to the city. 

DISTRICT HEATING IN HUSAVIK 
Husavik, a town of 2000 people on the northern 
coast of Iceland, built a district heating system last 
year which is typical .of the small town district 
heating  development in this country today..A 
thermal area with almiost boiling water is situated 
19km outside the town and studies had beert made 
for district heating from time to time during the 
past 40 years, but they always showed the project to 
be uneconomical, due to the long supply pipeline 
needed to bring the hot water into the town. This 
problem was solved in 1969 in a very simple manner. 
Since the hot water at the springs is at riearly 100°C 
and 75 to 80°C is & sufficient temperature fo heat 
the houses, ‘the pipeline did not require very much 
insulation. Further, the diffetence in level between 
the town and the sptings was cnough to eliminate 
the need for pumps if a reasonable size of pipe 
were used. ‘Thius, & “250msi “diameter asbestos 
cement pipe was laid, connected by slighfly flexible 
couplings” (Reka). Them\al expansion s almost 
negl ible, what litile there ‘is bemg taken up in the 

iplings ‘thus climinating the teed ‘for. expansion 
wmpensmm n 
The main supply pipe was laid on the surface and 
anahandonedmdwumeduabedfornafly 
half the distanice. A trench was dug on one side of 
the pipeline to d:am the site and the spox] was used 
to cover the pipe. 
The " lempemture drop; at the present load of 33 
litrefs, is 17°C and the' maximum Joad which can 
be carried by the pipe without pumping is 47 Titre/s 
which will' most likely be sufficient for another 10 
to' 15 years. This” represents’ some 11MW and an 
annual heat use of 0-213 million GJ (213TJ). The 
cost of the project was £300 000 of which half was 
for the pipeline.” 
The distri system in the town fs on'the single 
pipe priciple, the main lie through the town 
bemg faid in' 2 buried concrete channel, branch 
pipes’ being of the urethane and polyethylene insu- 
lated type. Hot water is sold through scaled regu- 
lators at a fixed price per annum, no watér meters 
being used. The total income is estimated at 
£38 000/annum which gives the users a saving of 
20 per cent for heat service as compared with fuel 
oil. 
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Discussion 

In answer to the numerous questions about his paper 
Mr. Krkfim ‘made the following points, 

The. asbestos. pipe referred to in the latier part of 
the paper had no insulation other -than the earth 
cover. No anchoririg was pmv:ded the weight of the 
earth cover alone holding the:pipe in place. The 
only expansion prrecuuuon taken was the. avoidance 

of small-radius bends (all expamwn was taken up 
by the couplings). The pipe in this system was laid 
on the ground partly “for, simplicity, . partly to. save 
on insulation, partly because of the high water table in 
thcma,andparflybecamspmlfwmthedraimy 
trench automatically provided a degree of insulation. 
The scheme was embarked upon on the decision of 
the local authority, who then required houseliolders 
within their area to'be connected to it as a _public 
service. On smaller schemes of this kind capital was 
borrowed from banks and Jocal funds; for ‘larger 

schemes it was necessary to float an international 
loan. For the smaller schemes the loan -repayment 
period would be five to 10 yéass, whereas 20 years 
would be commoner for large scale extensions to 
such a scheme as that in Reykjayik. Connection 
charges helped towards speedy repaymient. In the 
scheme at Husavik these. charges amounfed to 15 
per cent of the project cost. Design of the scheme 
took about a year and installation about six months. 
‘The pumping plants throughout the city controlled 
the temperature by mixing a proportion of the return 
water with the supply water. Used heating water was 
un to the drains, the temperature drop on the system 
being nppromately 35°C. A high limit control on 
the return pipe from each consumer prevented the 
wastage of water at a nseful temperature. Most of 
the. larger buildings in Reykjavik were also connec- 
ted to the scheme, except a few recent buildings 
such as the Saga hotel which were beyond the limits 
of the scheme at the time of building. 
The heating service itself did not check- the systems 
used by customers. A degree of control was exercised 
by the local authority whose prime concern was that 
the heat shonld be used efficiently. One speaker 
noticed that the low insulation density of 224 W/m2 

10 

was similar to.that in Great Britain, but the tem- 
perature difference between flow  and réturn was 
much less in Iceland. Mr. Kristinsson said that there 
was 'a mandafory minimum insulation standard 
which was mfi:fic&nfly more rigorous - than ;that 
obtaining “in . Britain . and this. .would.. explain the 
difference. One-speaker wondered whether there was 
not @ case in Ioelandic circumstances-for providing 
heat-at a fixed.rate, thus: dispensing with-the uss of 
meters, Mr. Kristinsson agreed, and this-was the 
coming - iy 
equipped with lsommem wbsdmmuk!m easily 
e jettisoned;: 

pro 
comparatively inert—and there 'were: few problems 
\mtherosmduetopmlummwm External 
corrosion needed to:be prévented, but/the principal 
mineral - content of the watur - calcium xiljmta 
which .was harmless: 
Itwuwonderodwbethermmmdmfinwuu 
pmblem, but Mr. Kristinsson. thought - this .was. only 
S0 in an fll-deslgnnd system, Steel ndla.tms ‘were 
quite feasible. S 

The authority’s -contract did ot have -a penalty 
clause ‘to allow. for :the supply . breaking: down, -but 
they had once or twice -been forced to pay damages. 
During the excessively cold: winter of 1967-68 there 
was-insufficient hot water for' a-couple-of ‘days, the 
pressure was insufficient to maintain ‘supply to the 
hxgher buildings and in one ur two cases thc systems 

Sup;)ly pipes in Reyk)avxk were cnrmnly ins-nlmd 
wtih polyurethane, waterproofed with polythene, but 
in the very early days of ‘the scheme peat:had been 
used. Its insulation properties-were quite reasonsble 
but it was not durable; it hnd begm to disintegrate 
and was being replaced. : 
One speaker wondered whether any nmsmmt had 
been made of how long the:geothermal-hot water 
would last. No survey had -been made, but Mr. 
Kristinsson was confident that a source.of supply 
that-had been - in -existence: throughout  recorded 
history was likely to prove reliable. Another speaker, 
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recalling the inexhaustible” "escapc of lwam at 
Krysuvik, wondered how much power was, available 
there. M. Kristinsson thought. that ‘steam "at 130°C 
was available at a rate of between 2-8-5-6kg/s. 
Asked about pipe sizing for domestic ho 
Kristinsson said ‘that they had adopted-a vd 
solution: the piping was sized for the heating load 
only. Experience had demonstrated. that about 13 
per cent of the water was used for domesncfimt water - 
purposes as an annual average. N 
The heating. authority’s’ jurisdiction * en at 'the 
watér meter. The systsm ‘was owned by, the city 
ulltbonty who had minimum requirements' for heat- 

ing installations connected.to the system. Proposed 
installations -werechecked -by-a qi 
in the. City Engineer’s department, Thaiconmmm— 
paid a_ varying initial .connection char e 

40000kr (about:£200) f6r aiiiall house; T] 
small house: would. pay about 7plm3 
serviceskabout §60 

very L 
tures up. 10.260°C and | ptemurea upta bat were 

W 
Returning to the nature & j.lw 
Kristinsson said that it 

plani 
mxg'htbeafbmhsubfflmgs“' . 

speaker’ wondéred whethier the Govérnmen| ‘had con- 
sidered the” possibifities of thermal electdic power. 
Mr. Kristirisson' replied that less” thari 5 pbr- cent of 
hydro—etecmc power was 30 Tar exploited! and geo- 
thermal stéam ‘way hardly ‘used ‘at-all. Edploitation 
decisions ‘in -the fiiturs might well ‘be baskd on en- 
vironmental and’ ecological considefations? : 
One speaker having raised the very basic firoblem of 
why - the water was 'hot in thé ‘first’ place, ‘Mr. 
Kristinsson  said- that - two :theories had tbeen:.ad- 
vanced. The first suggested that in thermal areas the 
carth’s’‘orust- was comparatively thin, a mass of 
moltén' lava mear-the surface acting ‘as fa - heating 
sourcé” to the ground  water. -Another kchool “of 
thought -observed: that high temperaturest were- en- 
countered at sufficient” depths at all- poinits -on the 
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earth’s surface, if one bored sufficiently decp. The 
highly porous volcanic .rocks underlying Iceland 
allowed; they thought, heated water to rise to the 
surface rapidly. 

" Another speaker referred to the very high level of 
owner-occupied premises in Iceland and wondered, 
since connection to the district heating network was 
obligatory, what provision was made for those 
who could not afford the conmection charge. Mr. 
Kristinsson thought that anyone umable to afford 
this charge would be unlikely to own his house, but 

the installation charge could be paid over five. years 
if the consumer wished it. The conmection charge 

»rwasbasedonflwsiudtheho\lseonly,rnotonm: 
length of the connecting pipe. If the. position of the 
house required very long connections the authority 

as Obllqu to connect, and did not pass on the addi- 
tional cost to the individual consumer. The rate 

«for heat was common, and no. special 
re. negotiated . for industrial or commercial 

One ‘speaker. was: dismayed by the thought of large 
quantities of ‘warm water being discharged into the 

drains. Why could not this energy be comserved? 
.M. Kristinsson replied that-some of it was used for 
greenhouses, garages, etc., but jt was difficult to 

- ‘know ‘what could be done with this relatively low 

temperature water. 
Arother speaker wondered what provision was made 

" for peak demands. Mr. Kristinsson said that an oil- 
fired boiler which stepped up’the témperature of the 
water from Reykir to 110°C was used for this pur- 
pose. Provision had also been made for connection to 
a peak electtic plant t6°add to the system’s capacity 
but in fact the peaks ooincided and this had never 
been used. ° 
The pipe from ‘Reykir ‘was -duplicated so that ‘one 

pipe could act as a standby in case of the failure of 
the other. Tt had to be remembered that houses in 
the city were tofally -depéndent on thie-district heat- 
ing. The temperature at the pumping station was 
controlled to 80°C-+1°. Transmission- losses of up 
to 6 or 7°C occurred, but there were no measures 
taken to guarantee 2 specified temperature at the 
customer’s premises. 
A speaker wondered whether pmblcms had been 

found with mixing taps since the pressures from the 
hot and cold water systems were presumably un- 
equal. Mr. Kristinsson confirmed this; the hot water 
was supplied at 5 to 7 bar and cold at 2 to 4 bar, 
which necessitated -the use of pressure regulators. 
There had been occasional cases of hot water being 
fed ‘back into the cold mains where these regulators 
had not been fitted. 
A vote of -.thanks was proposed by the immediate 
Past President, Mr. N. S. Billington. and was passed 
with ‘acclamation. 
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