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D40 Hot Air Balloon Fires, Power Lines, Product Liability

Helmut G. Brosz, PEng, BASc*, Brosz Forensic Services, 64 Bullock Drive, Markham, ON L3P 3P2, CANADA; and S.B. Addison 
Larson, Sherman, CT, 06784

After attending this presentation, attendees will understand the mechanism of failure, accident prevention, and outcomes of hot air 

EDOORRQ�SRZHU�OLQH�VWULNHV���3URGXFW�OLDELOLW\�LVVXHV�UHODWLQJ�WR�DQ�DFWXDO�FDVH�DQG�SRWHQWLDO�GHVLJQ�FKDQJHV�WR�SUHYHQW�VKRUW�FLUFXLWV�ZLOO�
assist the legal and forensic engineering community.

This presentation will impact the forensic science community by providing attendees with an understanding of the mechanisms, 

FDXVHV��DQG�SURGXFW�OLDELOLW\�LVVXHV�RI�KRW�DLU�EDOORRQ�SRZHU�OLQH�VWULNHV�
+RW�DLU�EDOORRQLQJ�FDQ�EH�DQ�HQMR\DEOH� UHFUHDWLRQ�� �3LORWV� IDOO�XQGHU�)HGHUDO�$YLDWLRQ�$GPLQLVWUDWLRQ��)$$�� MXULVGLFWLRQ�ZLWK�D�

³OLJKWHU�WKDQ�IUHH�DLU�EDOORRQ´�UDWLQJ���3HU�)HGHUDO�5HJXODWLRQ�6HF��������FRPPHUFLDO�EDOORRQ�RSHUDWRUV�DUH�UHTXLUHG�WR�PDLQWDLQ�DQ�)$$�
PDQGDWHG�SLORW¶V�OLFHQVH��W\SH�VSHFL¿HG�IRU�WKH�DSSDUDWXV���3LORWV�DUH�WUDLQHG�LQ�FROOLVLRQ�DYRLGDQFH�XQGHU����&)5�DQG�D�JURXQG�FUHZ�LV�
UHTXLUHG�WR�DVVLVW�ZLWK�WDNHRII��À\LQJ��DQG�ODQGLQJ���:KDW�LV�QRW�RIWHQ�PHQWLRQHG��RU�PHGLDWHG�XSRQ��LV�WKDW����KRW�DLU�EDOORRQ�DFFLGHQWV�
RFFXU�SHU��������ÀLJKW�KRXUV�LQ�WKH�8QLWHG�6WDWHV���2I�WKHVH������DUH�GXH�WR�EDOORRQ�FRQYHUJHQFH�ZLWK�SRZHU�OLQHV�XWLOLW\�SROHV�DQG�����
RI�DOO�FRPELQHG�IDWDOLWLHV�DUH�WKH�UHVXOW�RI�DQ�DFFLGHQWDO�SRZHU�OLQH�VWULNH�

2QH�RI�WKH�PRVW�UHFHQW�DFFLGHQWV�RFFXUUHG�RQ�0D\����������LQ�5XWKHU�*OHQ��9$��ZLWK�DQ�HYHQW�RULJLQDWLQJ�RXWVLGH�RI�'RVZHOO��9$���
There were three fatalities and a debris path 1.75 miles long.  The National Transportation Safety Board (NTSB) reports that between 

1983 and 2007 there were nine power line contacts involving balloons resulting in 17 fatalities.

0RVW�SRZHU�OLQH�VWULNHV�RFFXU�DW�WDNHRII�DQG�ODQGLQJ�VLWHV��FORVH�WR�SRSXODWHG�DUHDV�ZLWK�GLVWULEXWLRQ�SRZHU�OLQHV�UDQJLQJ�LQ�YROWDJH�
from 4,160 to 13,200 to as high as 34,500 volts phase-to-phase.  The distance between phases ranges from about two to six feet 

depending on the type of construction.  Sub-transmission lines ranging from 44,000 to 69,000 volts, or transmission lines ranging from 

115,000 to 735,000 volts with 10- to 30-foot spacing between phases, may be nearby.  The National Electrical Safety Code (NESC) sets 

out phase-to-phase spacing and phase-to-ground spacing for power lines.

Power lines are rarely insulated but are bare copper or aluminum conductors.  While contact with one phase may occur without 

incident to a balloon, contact between phases is much more dangerous.  Incidents where a bird’s wingspan shorted two phases, 

HOHFWURFXWLQJ� WKH�ELUG�� LJQLWLQJ� LWV� IHDWKHUV�� DQG� VWDUWLQJ�D�¿UH�KDYH�EHHQ� LQYHVWLJDWHG�� �%DOORRQV��JLYHQ� WKHLU�PXFK�JUHDWHU� VL]H�DQG�
SRWHQWLDO�FRQGXFWLYLW\�RI�PHWDOOLF�FRPSRQHQWV��FDQ�OLNHZLVH�PDNH�SKDVH�WR�SKDVH�FRQWDFW�RU�JHW�WDQJOHG�XS�DQG�FDXVH�D�VKRUW�FLUFXLW�

*LYHQ�WKH�IRUHVHHDEOH�GDQJHURXV�ULVN�RI�FRQWDFW��SURGXFW�OLDELOLW\�FDQ�EHFRPH�D�PDMRU�LVVXH��HVSHFLDOO\�UHJDUGLQJ�WKH�FRQVWUXFWLRQ�
DQG�GHVLJQ�RI�WKH�EDOORRQ�EDVNHW���7KRVH�ZKR�GHVLJQ��PDQXIDFWXUH��VHOO��RU�IXUQLVK�SURGXFWV�WKDW�DUH�XQVDIHO\�GHIHFWLYH�PD\�EH�OLDEOH�
²�HYHQ�VWULFWO\�OLDEOH�IRU�GHIHFWV�WKDW�PDNH�D�SURGXFW�XQUHDVRQDEO\�GDQJHURXV���<HW�GHVSLWH�WKH�IRUHVHHDELOLW\�RI�VXFK�DFFLGHQWV��EDVNHW�
GHVLJQ�KDV�QRW�FKDQJHG�VLJQL¿FDQWO\�

The construction of a balloon assembly falls under the jurisdiction of the NTSB.  The balloon envelope is made of nylon, which is 

an insulating material and would not short circuit a power line.  The problem is the metallic parts of the balloon, which are not insulated.  

7KH�ZLFNHU�EDVNHW�XVXDOO\�FRQWDLQV�DQ�DOXPLQXP�IUDPH�DQG�IRXU�SURSDQH�IXHO�WDQNV�ZKLFK�DUH�HLWKHU�VWDLQOHVV�VWHHO�RU�DOXPLQXP���7KXV��
ZKHQ�D�EDVNHW�ZLWK�LWV�IUDPH�DQG�WDQNV�FRPHV�LQ�FRQWDFW�ZLWK�D�SRZHU�OLQH�D�SKDVH�WR�SKDVH�VKRUW�FLUFXLW�PD\�RFFXU���7KH�.:F�TXDQWLW\�
RI�HQHUJ\�LQ�WKH�HQVXLQJ�DUFLQJ�LV�XVXDOO\�VXI¿FLHQW�WR�PHOW�DQG�YDSRUL]H�WKH�DOXPLQXP�RU�VWDLQOHVV�VWHHO�DQG�SHUIRUDWH�WKH�SURSDQH�WDQN�
ZDOO��UHOHDVLQJ�DQG�LJQLWLQJ�WKH�SURSDQH�DQG�WKH�ZLFNHU�EDVNHW�EHIRUH�DQ\�SRZHU�OLQH�IXVH�RU�UHOD\�RSHUDWHV�WR�FOHDU�WKH�IDXOW���7KH�KRW�JDV�
DOVR�ULVHV��HQWHUV��DQG�KHDWV�XS�WKH�EDOORRQ�FDXVLQJ�DQ�XQFRQWUROOHG�UDWH�RI�FOLPE���7KH�RFFXSDQWV�DQG�SLORW�KDYH�RQO\�RQH�FKRLFH«MXPS�

Similar accidents have been investigated and an insulation system has developed and tested in the laboratory to prevent the short 

circuits occurring in most instances.  This insulation concept has been presented in successful product liability litigation involving 

EDOORRQV���7KLV�SUHVHQWDWLRQ�LQFOXGHV�WKH�GHWDLOV�RI�RQH�VXFK�KRW�DLU�EDOORRQ�¿UH�SRZHU�OLQH�VWULNH��IDWDOLW\��LQMXU\��DQG�DVVRFLDWHG�OLWLJDWLRQ�
outcome.
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