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PREFACE 
 

 

From 1965 through 2002 I accumulated numerous technical publications on transformer heat 

transfer and loading and other subjects relating to transformers.  Numerous visits were made to 

the library at the Georgia Institute of Technology in Atlanta to search and acquire needed 

references.  This effort intensified in the years 1997 to 1999.  I had a goal of acquiring or 

identifying every publication on transformer heat transfer and loading. The Table of Contents of 

numerous publications were manually checked and references acquired. In addition, abstracts of 

transformer related articles were copied for every year from the following: 

 

 

“Descriptive Index of Current Engineering Literature”, Vol. I, 1884 – 1891.  Published by the 

Association of Engineering Societies, Chicago. 

 

“The Engineering Index” from 1896 to 1905.  Published by The Engineering Magazine, New 

York. 

 

“Science Abstracts, Section B, Electrical Engineering” starting in 1903. This was later changed 

to “Electrical and Electronic Abstracts, (EEA)”.  These were published by the Institution of 

Electrical Engineers, London.  The last issue copied was 1999, No. 5. 

 

 

My goal in 1999 was to include entries through the year 2000,  and then make a bibliography 

available to others in the transformer industry.  This effort was interrupted by a consulting 

contract starting in September 1999.  In 2002 I retired from consulting and developed other 

interests. 

 

After my retirement from consulting, I continued my IEEE memberships in several societies of 

the IEEE.  I also continued to review papers for the editor of the IEEE Transactions on Power 

Delivery.  In  February of 2017, I decided to complete the bibliography.  I retrieved and edited 

my files from 1999.  I updated the bibliography to include entries from 1999 through 2016 

published in the following IEEE publications: 

 

IEEE Transactions on Power Delivery 

IEEE Power and Energy Magazine 

IEEE Computer Applications in Power 

IEEE Power Engineering Review 

IEEE Transactions on Industry Applications 

IEEE Industry Applications Magazine 

IEEE Transactions on Dielectrics and Electrical Insulation 

IEEE Electrical Insulation Magazine. 

 

The citations used by the authors were added to the bibliography if applicable. 
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vi 

The entries in the bibliography are grouped into categories and then listed chronologically by 

year.  For each year, the entries are next listed alphabetically by the last name of the first author. 

Abbreviations used are those typically used in IEEE technical papers. Some entries in this 

bibliography contain numbers in parentheses at the end.  These indicate the year and abstract 

number in the Science Abstracts or Electrical and Electronic Abstracts (EEA).  For example, the 

1964 entry for “[1964] V. Gorio” near the bottom of page one gives at the end, “(1966-3203)”.  

This  means that abstract number 3203 was published in an issue for the year 1966. 

 

The beginning date in the title of the bibliography is 1895 but literature searches started at 1884.  

The earliest date of a publication on the subject, “Transformer Heat Transfer and Loading”, was 

1895 by W. L. R. Emmet (see page 37).  Early transformers were dry type and large units were 

cooled by forced air and termed, “air-blast transformers”.  Emmet reported thermal test results on 

an air-blast transformer at the Niagara Falls Power Station  The tests results indicated that the air 

blast was necessary to prevent excessive temperatures. 

 

Since 1999 the internet has made it easier to acquire references.  Visits to engineering libraries 

are not always necessary.  IEEE members can view and print IEEE and AIEE technical papers 

by accessing  the IEEE Xplore™ Digital Library.  The Transactions of the AIEE are available 

back to the first year of 1884.  Some publications with expired copyrights can be accessed on 

https://books.google.com/  or https://archive.org/  . 

  

I consider the bibliography to be thorough through the year 1998. Additional work is 

recommended for the years after 1998.  Issues of The Electrical and Electronic Abstracts (EEA) 

after 1999 Issue No. 5 should be consulted to identify additional entries. 

 

The purposes of this bibliography are to assist others in their research and to provide a historical 

record of developments in the transformer industry. This bibliography is copyrighted, but I have 

no intention to profit from its publication.  Whether the work has commercial value, I cannot 

judge.  The copyright is to prevent unauthorized commercial sale or distribution  by other parties.  

My intention is that the bibliography be freely copied by individuals for their personal or 

professional use.. 

 

I am very appreciative that the IEEE Transformers Committee of the IEEE Power and Energy 

Society agreed to include the bibliography on their web site.     

 

   

Linden W. Pierce 

April 12, 2017 
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TRANSFORMER HEAT TRANSFER AND LOADING 

1895 – 2016 
 

 
1. TRANSFORMER HEAT TRANSFER – ALL TYPES 
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[1956] R. Kuchler, "Die Kuhlung, (The cooling)", Chapter 8 of Die Transformatoren, (The 
Transformer), Springer Verlag, Berlin, 1956, pp. 227-265.  also pp. 312-318. xi + 321 pp. (in 
German), 141 ref. in book. (1957-1848) 
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Mededelingen  (Netherlands) , Vol. 14, No. 3, July-Sept. 1959, pp. 77-85. (In Dutch), (1960-1215) 
 
[1960] C. Rossier, "Cooling problems", Association Suisse des Electriciens Bulletin (Switzerland), 
Vol. 51, No. 6, March 26, 1960, pp. 246-249. (In French) (1960-3963) 
 
[1961] B. M. Weedy, “Basic considerations in determining the temperature in electrical machines”, 
Bull. Elect. Eng. Educ.,. Vol. 26, June 1961, pp. 15-23. (about thermal analogues) 
 
[1964] V. Gorio, "Cooling systems for power transformers", Elettrotecnica (Italy), Vol. 41, No. 10, 
Oct. 1964, pp. 768-777. (In Italian) (1966-3203) 
 
[1972] E. E. M. Dekuijper, "Design, tests and service considerations associated with temperature 
rise and temperature distribution in transformers - paper presented in the name of study committee 
no. 12", CIGRE, Aug. 28-Sept. 6, 1972, Paper 12-04, 15 pp. 27 refs. 
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[1976] R. I. McNall, Jr., and R. L. Haumesser, "Interim report on development of high power, short 
duty transformer/rectifier units", Proc. First IEEE International Pulsed Power Conference, 
Lubbock, Texas, USA, 9-11, Nov. 1976, IEEE Cat. No. 76CH1147-8 Region 5, Paper IIE2. (Only 
one page summary in proc.) (1978-5560) 
 
[1976] G. Scoles, "The cooling of oil-filled electrical equipment with special reference to high 
power pulse generators", Proc. First IEEE International Pulsed Power Conference, Lubbock, 
Texas, USA, 9-11, Nov. 1976, IEEE Cat. No. 76CH1147-8 Region 5, Paper IIIE, 10 pp. 2 refs. 
(Descriptions of various methods of external cooling.) (1978-8750) 
 
[1978] C. E. M. de Kuijper, "Duties of large transformers associated with load current, applied 
voltage, frequency and cooling - medium temperatures: their consideration on specifications, 
designs, testing, and operation, paper presented on behalf of study committee no. 12", CIGRE, 
1978, paper 12-03, 11 pp. 22 refs. 
 
[1984] T. Hurter, F. Viale, "Thermal aspects of large transformer, test procedures, hot spot 
identification, permissible limits, their assessment in factory tests and service, overload limitations, 
effects on cooling systems", CIGRE, 30th. Session, 1984, paper 12-13, 6 pp. 6 Refs. 
 
[1987] K. Kiss, "Temperature rise and cooling of transformers", Chapter 6, pp. 351-535 of  Large 
Power Transformers, by. K. Karsai, D. Karenyi, and L. Kiss,  Elsevier Science Publishing Co. 
1987.  615 pp. 143 ref. in book. 
 
[1990] J. Aubin, "Thermal aspects of transformers", CIGRE, Proc. of the 33rd. Session, Paris, 
France, 26 Aug. - 1 Sept. 1990, Vol. 1, Paper 12-107, 5 pp. No refs.  
 
[1993] W. M. Flanagan, "Thermal considerations", Chapter 9, 19 pp. of Handbook of Transformer 
Design and Applications, McGraw Hill, New York, 2nd. ed. 1993. 40 refs. in book. 
 
[1994] P. Kokelj and I. Turk, "Electrical simulation of heat field in electromagnetic devices", 
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[1995] CIGRE Working Group 12.09, “Thermal aspects of transformers”, Tech. Brochure No. 96, 
1995. 
 
[2009] E. I. Amoiralis, M. A. Tsli, and A. G. Kladas, “Transformer design and optimization: A 
literature survey”,  IEEE Trans. On Power Delivery, Vol. 24, No. 4, Oct. 2009, pp. 1999-2024. 425 
refs. (Transformer cooling discussed on pp. 2006-2007. 54 refs.) 
 
[2009] CIGRE Working Group A2.24, “Thermal performance of transformers”, Brochure 393, 
2009. 
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2. TEMPERATURE MEASUREMENT AND THERMAL TEST PROCEDURES 
 

 
References in this section pertain to thermal test procedures.  References giving thermal test results 
are included elsewhere in this bibliography. 
 
2.1 Thermal Test Procedures 
 
[1902-1903] F. W. Carter, “Some notes on heat runs’, J. IEE, Vol. 32, 1902-1903, pp. 1104-1114. 
 
[1905] C. W. Humphrey, "Transformer practice", Electrical World and Engineer (USA), Vol. 45, 
April 8, 1905,  pp. 681-682.  (1905-773) 
 
[1907] A. F. Gustrin, "Heating tests of transformers", Elektrotechnische Zeitschrift, (Germany) Vol. 
28, June 6, 1907, pp. 574-576. (In German) also in L'Eclairage Electrique (Paris), Vol. 52, July 20, 
1907, pp. 95-97. (1907-787) 
 
[1907] E. A. Reid, "Practical notes on transformer testing", The Electrical Engineer (GB), Vol. 39, 
Feb. 1, 1907, pp. 159-161. (1907-559) 
 
[1907] G. C. Shad, "Loading stationary induction apparatus for heat tests", The Electric Journal 
(Pittsburgh, USA), Vol. 4, June 1907, pp. 346-351. 1 ref. (1907-920) 
 
[1907] H. W. Tobey, "Notes on transformer testing", AIEE Trans., Vol. 26, 1907, pp. 1179-1189, 
disc, pp. 1204-1205. 1 ref. 
 
[1913] J. A. Capp and L. T. Robinson,  "Thermocouples and resistance coils for the determination 
of local temperatures in electrical machines",  Trans. AIEE, Vol. 32 Pt. 1, Feb. 1913, pp. 185-190, 
disc. pp. 358-409. 1 ref. (1913-633) 
 
[1913] J. A. Capp and L. T. Robinson, “Thermocouples and resistance coils for the determination of 
local temperatures in electrical machines.”, AIEE Proc., Vol. 32, March 1913, pp. 701-708. 
 
[1913] C. Fortescue,  "Correction of transformer temperatures for variation in room temperature, 
taking into account both copper and iron losses", Trans. AIEE, Vol. 32, Part 1, Feb. 1913, pp. 227-
234, disc. pp. 358-409. 1 ref. (1913-412) 
 
[1913] S. E. Johannsen and G. W. Wade, "Methods of determining temperature of transformers and 
of cooling medium", Trans. AIEE, Vol. 32 Pt. 1, Feb. 1913, pp. 191-211, disc. pp. 358-409. 1 ref. 
(1913-414) 
 
[1913] W. D. Maxwell and R. A. Beekman, "Effect of room temperature on temperature rise of 
motors and generators", Trans. AIEE, Vol. 32 Part I, 1913, pp. 259-278, disc. pp. 358-409. 1 ref. 
 
[1913] W. M. McConahey and C. Fortescue, "Methods of determining temperature of 
transformers", Trans. AIEE, Vol. 32 Part I, Feb 1913, pp. 213-225, disc. pp. 358-409. 1 ref. 
 
[1913] W. M. McConahey, and C. Fortescue,  "Sources of error in transformer tests", Trans. AIEE, 
Vol. 32 Pt. 1, Feb. 1913, pp. 703-708, disc. pp. 725-729. no refs. 
 
[1913] J.J.K. Madden, "Load tests on transformers", Trans. AIEE, Vol. 32, Feb. 1913, pp. 691-702, 
disc. pp. 725-729. No refs. (1913-415) 
 
[1913] "Rating and testing rules for electric machinery and transformers", Elektrotechnische 
Zeitschrift (Germany), Vol. 34, April 17, 1913, pp. 451-454. (In German) (1913-632) 
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[1919] M. Jakob, "Surface temperature measurements in electrotechnics", Archiv fur Elektrotechnik 
(Germany), Vol. 8, Aug. 28, 1919, pp. 126-132; Jan. 8, 1920, pp. 362-364. 16 refs. (In German) 
(1921-46) 
 
[1921] “Standards of the American Institute of Engineers, 1921 Revision”, AIEE Trans., Vol. 40, 
1921, pp. 1539-1742.  (Chapter VI, Standands for transformers and other stationary induction 
apparatus, pp. 1635-1651.  Temperature tests are described on pp. 1638-1642.) 
 
[1922] E. J. Rutan, "Temperature in electrical apparatus and cables in service", AIEE Trans., Vol. 
41, 1922, pp. 411-416, disc pp. 416-417. no refs. (tests on air blast units) 
 
[1923] I. B. Smith,  "Applications and limitations of thermocouples for measuring temperature",  
AIEE Trans., Vol.42, 1923, pp. 349-356, disc. 356-357. No refs. (transformer windings discussed.) 
 
[1926] J. L. Thompson, "Notes on the testing of transformers", J. IEE, Vol. 64, 1926, pp. 505-526, 
disc. pp. 527-547. (Full load temperature runs, pp. 519-523.) 
 
[1929] G. Camilli, "The testing of transformers, Part III: Heat runs", General Electric Review 
(USA), Vol. 32, Dec. 1929, pp. 683-690. 1 ref. (Part I. Resistance, polarity, phase rotation, and ratio, 
Sept. 1929, pp. 497-503; Part II. Core loss, exciting current, load loss and impedance. Oct. 1929, pp. 
566-570). (1930-841) 
 
[1929] W. Ford, "Methods of measuring temperature rise of electrical machinery", The Electrician 
(GB), Vol. 103, Nov. 22, 1929, pp. 630-632. No refs. (1930-816) 
 
[1931] P. Jacottet and F. Hillebrand, "Winding temperatures by resistance and thermometer", 
Elektrotechnische Zeitschrift (Germany), Vol. 52, July 23, 1931, pp. 953-957. (In German) (1931-
2307) 
 
[1932] N. P. Bailey, "The measurement of surface temperatures", Mechanical Engineering (USA), 
Vol. 54, Aug. 1932, pp. 553-556.  Also in The Engineer (GB), Vol. 154, Sept. 23, 1932, pp. 303-
304. 3 refs. (1933-63) 
 
[1932] A. Guilbert, "Tests on machines and transformers", Congres International d'Electricite, 
Paris, Sect. 2, Report No. 28, 1932, 17 pp. (1933-136) 
 
[1934] M. Roseau, "Heating of transformers", Revue Generale De L'Electricite  (France) , Vol. 36, 
July 21, 1934, pp. 83-94; July 28, 1934, pp. 119-115. (In French) (1934-2335) 
 
[1938] J. Ossana, "Supervision of transformer winding temperatures on load", Elektrotechnik und 
Maschinenbau  (Austria) , Vol. 56, Oct. 9, 1938, pp. 529-533. (In German) (1938-3501) 
 
[1947] H. M. Beede and B. Cain, "Accuracy of temperature measurements on coil surfaces", AIEE 
Trans., Vol. 66, 1947, pp. 586-590, disc. p. 590. 8 refs 
 
[1951] AIEE Subcommittee on Methods of Making Temperature Rise Tests on Transformers, 
"Provisional progress report on proposed changes of temperature rise tests on transformers - ASA 
Transformer Standard C57.22", AIEE Winter General Meeting, New York, NY, USA, Jan. 22-26, 
1951, AIEE paper 51-134, 12 pp. No refs. 
 
[1951] J. Hassden-Teufel, "Testing of power transformers", Elektrotechnicky Obzor  
(Czechoslovakia) , Vol. 40, No. 5-6, 1951, pp. 104-113. (In Czech) 
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6.3 Heat Transfer in Large Dry Type Transformers 
 
These transformers usually have cooling ducts within the winding. Temperature distributions within 
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