




















































































































































































































































17. DISTRICT COOLING 

648. 

649. 

650. 

651. 

118 

INOUE, U. 
Economical aspects of chilled water district piping. 
in Transactions of the Society of Heating, Air Conditioning 
and Sanitary Engineers of Japan, v.9, 1971, p.16-22. 

Discusses heat gains from the earth to the district cooling 
mains and tabulates them for pipe diameters from 350 mm 
to 2,000 mm. States that in systems with large quantities 
of water it is found more economical to use the variable flow 
rate technique rather than fixed flow rate. Comparative 
annual charges are shown graphically for various methods of 
operation of the system. 

LANG,L. 
Impacts on the power demand of district cooling. 
in International District Heating Convention, 2nd, Budapest, 
1973. Papers. Group 6, p.73-85; Summaries, p.220. 
Budapest: Scientific Society for Building, 1973. 

Makes the important but obvious point that whereas there is 
no doubt on the technical and cost saving advantages of 
district cooling the concept depends on the efficacy of the 
transmission and distribution chilled water network. 

MELIKYAN, Z. A. 
Large scale centralised cooling systems. 
in Heating and Ventilating Engineer, v.48, July 1974, p.3-7. 

Describes district cooling systems and gives examples of 
large schemes in England, USA (over 50), Japan (over 88), 
West Germany, France and USSR. Discusses reasons why the 
cost and energy consumption per kW of cooling are less 
than having many individual refrigeration plants. Explains 
that the system can work as a heat pump. Quotes analyses 
of existing schemes in USSR to show that fust cost per kW 
of centralised plant is one quarter that of individual systems, 
that the energy consumption is reduced by 30% and 
personnel by up to 60%. Economies increase with capacity 
of central plant. Types of plant are described and functional 
diagrams are given. Lists items affecting sensitivity factor 
and considers design parameters. 

MESKO,J. E. 
Economic advantages of central heating and cooling systems. 
in Building Systems Design, v.71, no.l, December/January 
1974, p.15-18. 

A 30-year forward look is taken by the author at centralised 
district cooling/heating systems in the USA and, on the basis 
of the South East Federal Area of Washington DC, he makes 
the case that by 2,000 they will show a 15%-20% cost 
advantage over individual plants. A graphical analysis 
illustrates the economic scale effect in terms of the total 
number of consumers buildings served by district cooling/ 
heating per unit of energy supplied. Sankey diagrams show 
the comparative thermal efficiencies of various alternative 
methods of supplying heating/cooling to buildings. 

652. 

653. 

654. 

655. 

MICHAUD, R. L. 
Largest district heating and cooling scheme. 
in Heating, Piping and Air Conditioning, v.44, no.13, 
December 1972. p.43-51. 

Describes what is claimed to be the largest combined district 
heating and cooling scheme which serves commercial 
customers in down-town Minneapolis. Capacity 400,000 lb 
steam per hour and 10,000 tons of refrigeration and is to be 
enlarged to 1,200,000 lbs steam per hour and 22,000 tons 
of cooling. The scheme serves floor areas of 4 million square 
feet with heating and 3 million square feet with cooling. 
Descriptions of plant are given including dimensions. The 
district heating mains are placed under sidewalks rather than 
the US normal street location because of the existence of 
complex services shown by records. 

OJIMA, T. 
District cooling system in EXPO 70, by T. Ojima and 
T. Saito. 
in International District Heating Convention, 2nd, Budapest, 
1973. Papers. Group 6, p.87-101; Summaries, p.221. 
Budapest: Scientific Society for Building, 1973. 

Describes an actual district cooling installation to cope with 
the high temperatures and humidities in Sapporo for the 
World Exposition in Japan 'EXPO 70'. The first large-scale 
district cooling system in Japan which proved to be a 
significant contribution to the Exposition. No serious 
troubles were experienced but the paper gives a generous 
admission of the shortcomings due to lack of experience so 
that it can serve as a reference for the future. It is therefore 
a valuable paper for those planning their first scheme. 

PINTER, T. 
Untersuchung der Wirtschaftlichkeit von Femkiilteversor­
gungsanlagen. [The economics of district cooling.] 
inHeizung, Luftungund Haustechnik, v.23, no.IO, 
October 1972, p.328-332. 
In German. 

The author states the considerations and advantages affecting 
the choice of district cooling. Cost-in-use is the criterion 
of selection of central plant, distribution systems and con­
sumer installations. Problems experienced in West Germany 
are discussed. 

PIZZETTI, C. 
La grande centrale frigorigena. [Large refrigerating plant]. 
in Condizionamento dell'Aria, v.l?, no.2, February 1973, 
p.99-117. 
In Italian. 

A thorough discussion comparing the available types of 
refrigeration plant, including absorption machines and 
sealed units, for district cooling installations. Assesses the 
choice between electric motors, steam and gas turbines for 
driving the centrifugal compressors. Examples are given of 
district cooling schemes and the plant used in the USA. 
Deals with the subject of chilled water pipelines and 
operating costs. Schematic diagrams and graphs together 
with detailed annotations are a very clear guide to the basic 
discussion and technico-economic comparisons. 



656. ROZENFEL'D, L. M. 
Prospects for the employment of lithium bromide absorption 
refrigerating machines to increase district heating efficiency, 
by L. M. Rozenfel'd and others. 
in Thenna/ Engineering, v.2, no.11, 1974, p.50-53. 

A short but useful paper on central absorption plant for 
district cooling used in connection with district heating. 
District cooling is stated to have the double advantage of 
obviating the heavy electrical peak loads of motor driven 
compressors and introducing off-peak heat loads that are 
at their maximum in warm weather, so giving a greatly 
improved load factor. Explains that the lithium bromide 
absorption machine is static and uses heat from the mains 
as its energy source. Its principles and method of operation 
are illustrated. Reports that the USSR machines are made 
to use a heating medium of lower than usual temperature 
and thus they have larger areas of heat transfer surfaces 
than would otherwise be necessary. The main continuous 
use of the machines is said to be for air conditioning and for 
seasonal application in industries such as petroleum, petro­
chemical, textiles and microbiological. The hot water supply 
temperatures for which the machines are suitable are stated 
and the minimum is the surprisingly low figure of 75°C. 
Gives the example of the absorption chillers working at this 
temperature in the Great Concert Hall in Leningrad and 
as further evidence of energy conservation practices states 
that the heat in the outlet water is not wasted but is used for 
hot water service in the neightbourhood. Emphasises the 
fact that a steady all the year load of the heat/power station 
can be achieved more easily with the general use of absorption 
refrigerators. A method is given for calculating the resultant 
economic benefit and fuel savings by the use of lithium 
bromide machines. 

657. SARDA, J.P. 
Le centre commercial de CRETEIL. [The Creiteil shopping 
precinct]. 
in Promoclim, A, v.5, no.l, February 1974, p.53-57. 
In French. 

Describes and illustrates a shopping precinct said to be 
Europe's largest, 90,000 m2, with its own district cooling 
scheme but with district heating piped from the network of 
the town of Creteil. A summary is given of technical data 
and the names of designers, manufacturers and contractors. 

658. VERSHINSKII, V. P. 
Method of calculating central control of closed district 
heating/cooling systems in summer, by V. P. Vershinskii, 
E. D. Rodimkin and R. F. Mingazov. 
in Thennal Engineering, v.21, no.2, February 1974, 
p.112- 116. 

States that in summer district cooling in the southern regions 
of the USSR is as important as district heating in winter 
because it provides a comfortable living environment in homes 
and higher productivity in industrial buildings. Lithium 
bromide absorption cooling machines are said to be used with 
hot water from heat/power stations as the energy source so 
increasing their average efficiencies. The paper develops a 
mathematical calculating procedure for optimising flow and 
return mains water temperatures in summer. Heating/cooling 
substations are discussed and illustrated with a diagram. 

659. 

17. DISTRICT COOLING 

WILSON, M. J. 
District cooling - campus chilled water plants. 
in Heating, Piping and Air Conditioning, v.38, no.11, 
November 1966, p.106 - 109. 

A compact and practical paper giving a good percentage of 
facts and figures including break-downs of capital and annual 
costs. It shows that a saving of 12% in cost per ton-hour is 
made by having district cooling instead of individual plants. 

660. WILSON, M. J. 
Pumping techniques for campus chilling systems. 
in Heating, Piping and Air Conditioning, v.46, no.2, 
February 1974, p.47-51. 

A practical approach to the design of the hydraulics systems 
of district cooling including a comparison of five of the most 
used techniques of pumping chilled water or other coolants. 
The discussion relates to centralised schemes where all the 
buildings served belong to a single authority or owner. The 
five pumping methods are briefly explained and are illustrated 
schematically but in a simplified form. The various circuit 
arrangements for the chillers are shown. One particular 
technique, the modified constant flow variable rise system, 
is recommended for reasons that are explained. The com­
parative costs that are given are of wider application than 
group cooling schemes. 

For other papers on district cooling see 112, 136, 203, 217, 223, 231, 
265,449,489,491,493,537,538,539,545,569, and 590. 
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18. GREENHOUSES, AOUACUL TURE, FISH 
FARMING 

18. GREENHOUSES, AQUACULTURE, FISH FARMING 

For papers containing information on the role of district heating in 
greenhouse heating, aquaculture, fish farming, etc. see 18, 51, 55, 108, 
203,207,383,451,507 and 567. 
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GEOGRAPHICAL INDEX 

ALGERIA 207 
AUSTRALIA 219 

Melbourne 62, 397 
Sydney 545 

AUSTRIA 35, 375, 389, 595 
Klagenfurt 398 
Korneuburg 398 
Pinkafeld 398 
St. Polten 398 
Salzburg 398 
Weis 153, 398 

BELGIUM 35, 155, 389, 467 
Alost (Aalst) 155 
Verviers 155 

BULGARIA 
Sofia 399 

CANADA 103, 192, 222, 401, 403, 542 
Hamilton 252 
Ottawa 4 
Quebec (province) 226 
Toronto 400, 401, 402 
Vancouver 401 
Winnipeg 401, 580 

CHILE 207 
CHINA 207 
CZECHOSLOVAKIA 26, 125, 405, 406, 467 

Brno 171 
Prague 404 

DENMARK 7, 10, 13, 35, 72 89, 345, 375, 389, 396, 407, 
40~ 46~ 595,598,602 

Dalum 408 
Frederiksberg 230 
Odense 408, 626 

EL SALVADOR 207 
EUROPE 19, 222, 238, 261, 390, 391, 564 

Danube 146 
FINLAND 35, 72, 92, 172, 389, 410, 411, 412, 554, 605, 614 

Helsinki 413 
FRANCE 35, 176, 207, 212, 213, 266, 375, 415, 416, 418, 419, 

420, 467, 586, 588, 650 
Creteil 657 
Grenoble 476, 477 
Mantes-la-Jolie 8 
Paris 6, 8, 112, 136, 216, 243, 263, 398, 414, 417 

Grenelle 8 
La Defense 8 

GERMANY (F.R.G.) 13, 35, 43, 48, 51, 72, 141, 149, 156, 159, 
169, 250, 255, 266, 354, 375, 389, 421, 424, 429, 432, 
434, 435, 437, 438, 443, 446, 467, 575, 578, 579, 591, 
595, 606, 607, 640, 650, 654 

Berlin 117, 185, 190, 423, 425, 430, 437, 438, 606 
Bielefeld 275, 398, 440 
Bonn 275, 398 
Bremen·Vahr 398 
Brunswick 422 
Dinslaken 439 
Diisseldorf 262 
Freiburg 441 
Hamburg 200, 324, 398, 431, 442, 644 
Hannover 275 
Heidelberg 295, 426, 427 
Kiel 398 
Lichterfelde 423 
Mannheim 275, 376, 398, 445 
Munich 184, 398, 436 
Oberhausen 398, 433, 44 7 
Paderborn 199, 434, 435 
Pforzheim 398 
Raunheim 398 
Rosenheim 398 

GEOGRAPHICAL INDEX 

Saarbrucken 428 
Weingarten 441 
Wuppertal 444 
Wiirzburg 275 

GERMANY, (G.D.R.) 448, 449, 450, 451 
Charlottenberg 183, 190 

GREAT BRITAIN 13, 22, 23, 24, 31, 35, 52, 54, 71, 87, 119, 
132, 135, 142, 187, 196, 211, 246, 266, 375, 468, 544, 
548, 549, 550, 551, 553, 555, 556, 557, 558, 559, 560, 
561, 565, 566, 571, 572, 573, 601, 622, 650 

England 
Aldershot 180 
Billingham 385, 453, 457, 592 
Birmingham l, 91 
Bristol 585, 593 
Cardington 290 
Chilwell 546 
Coventry 256, 258 
Crowthome 643 
Crpydon 60, 462 
Doncaster 4 74 
Leicester 385 
Liverpool 558 
London 5, 6, 220, 458 

Brunswick Centre 455 
Hendon 60 
Marylebone 4 76, 4 77 
Pimlico 3, 22, 36, 458 
Shoreditch 5 
South Bank 107 
South Kensington 481 
Southwark 457 
Thamesmead 60, 482 
Westminster 220 
Whitehall 4 72 

Manchester 587 
Merseyside 148 
Milton Keynes 467, 568 
Northampton 459 
Nottingham 124, 247, 251, 480, 587, 594 
Oldham 385 
Oxford 205 
Peterborough 466, 4 73 
Rochdale 4 7 5 
Sheffield 259, 480 
Summer Shard 464 
Sunderland 385 
Teeside 240 
"Thermville" 483 
Washington 385 
Whitworth 460 
Wolverhampton 456 

Northern Ireland 469 
Belfast 469 
Dunmurry 463 

Scotland 
Edinburgh 452 
Glasgow 479 
Greenock 461 
Paisley 385 

Wales 465, 470, 471 
Bettws 281, 369 
Betws 454 
Cwmbran New Town 36 
Cynon Valley 4 78 
Newport, Mon. 204 
Penrhys 78 

HUNGARY 116, 150, 203, 207, 356, 484, 485, 611, 645 
Budapest 487 
Kelenfold 145 
Miskolc 147 
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Pees 486 
Tatabanya 76 

ICELAND 203, 207, 213, 214, 215 
INDONESIA 207 
IRELAND (Republic of Ireland) 

Dublin 395, 488 
ISRAEL 105 
ITALY 203, 207, 221, 631 

Bologna 489 
Brescia 490 
Naples 491 
Verona 74 

JAPAN 203, 207, 245, 253, 317, 324, 494, 650 
Sapporo 492, 493, 653 
Shinjiku 620 
Tokyo 495 

MEXICO 207 
NETHERLANDS 35, 389, 467, 496, 497, 498 

Rotterdam 366, 499 
Utrecht 499 

NEW ZEALAND 203, 207, 210, 213 
NORWAY 172, 396, 500, 501 
PHILIPPINES 207 
POLAND 28, 375, 502, 503, 504, 505, 506, 625 
ROMANIA 375, 507 

Bucharest 508 
SWEDEN 8, 27, 35, 47, 72, 114, 127, 129, 165, 166, 167, 172, 

246, 304, 375, 389, 396, 467, 488, 509, 511, 513, 5l!i, 
518, 519, 570, 595, 613. 

Hiissleby 154 
Helsingborg 304 
Lund 160 
Malmo 160, 187, 246, 304 
Norrkoping 512 
Orebro 511 
Stockholm 164, 173, 220, 467, 514, 516, 
Viisteriis 151, 510, 517 

SWITZERLAND 18, 35, 72, 88, 122, 166, 168, 209, 375, 389, 
467, 525, 552, 576, 581, 595 
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Basie 576 
Bern 236, 576 
Jolieville 161, 523 
Lausanne 576 
St. Gallen 526, 576 
Winterthur 6 
Zurich 6, 244, 395, 520, 521, 522, 524, 527, 576 

TURKEY 207 
USSR 29, 38, 68, 72, 111, 138, 149, 152, 203, 207, 301, 302, 

389, 531, 532, 533, 534, 563, 650, 656, 658 
Kharkov 389 
Kiev 389 
Leningrad 293, 389, 528, 530 
Minsk 389, 528 
Moscow 293, 389, 529, 535 
Rostov 389 

UNITED STATES OF AMERICA 13, 64,. 103, 104, 192, 203, 
207, 222, 235, 241, 260, 265, 266, 289, 391, 562, 567, 
569, 590, 650, 651, 655 

Akron, Ohio 254 
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