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D43 Did Radiant Heat From Electric Coils Cause a House Fire?

Darren Franck, MSME*, Advanced Engineering Associates, Inc, 4713 MacCorkle Avenue, SE, Charleston, WV 25304; and Harold 
Franck, MSEE, PE, Advanced Engineering Associates, Inc, 4713 MacCorkle Avenue, SE, Charleston, WV 25304

After attending this presentation, attendees will better understand safety features in modern heating and cooling equipment and 

WKHLU�DSSOLFDELOLW\�WR�D�UHVLGHQWLDO�¿UH���$WWHQGHHV�ZLOO�DOVR�JDLQ�DQ�XQGHUVWDQGLQJ�RI�WKH�LPSRUWDQFH�RI�WHVWLQJ�LQ�IRUHQVLF�LQYHVWLJDWLRQV�
This presentation will impact the forensic science community by highlighting the pitfalls of untested hypotheses in origin-and-cause 

investigations.

7KLV�FDVH�VWXG\�LQYROYHV�D�UHVLGHQWLDO�¿UH�LQ�VRXWKHUQ�:HVW�9LUJLQLD���$�WZR�\HDU�ROG�KHDW�SXPS�VHUYLFHG�D�GRXEOH�ZLGH�PDQXIDFWXUHG�
home.  The ducts and plenum boxes were replaced at that time in order to provide heated and cooled air to the home and one-story 

DGGLWLRQ���2Q�WKH�GDWH�RI�WKH�¿UH��WKH�KHDW�SXPS�KDG�VWRSSHG�RSHUDWLQJ�DQG�WKH�LQVWDOOHU�YLVLWHG�WKH�KRPH�WR�UHWXUQ�WKH�XQLW�WR�ZRUNLQJ�
RUGHU���5RXJKO\����PLQXWHV�DIWHU�¿[LQJ�WKH�XQLW��D�¿UH�RULJLQDWHG�XQGHU�WKH�KRPH��ZKLFK�HYHQWXDOO\�GHVWUR\HG�WKH�VWUXFWXUH�

An investigation was commenced by the homeowner’s insurance company.  The experts hired to perform the origin-and-cause 

LQYHVWLJDWLRQ�TXLFNO\�GHWHUPLQHG�WKDW�WKH�¿UH�VWDUWHG�ZLWKLQ�WKH�VXSSO\�GXFWV�QHDU�WKH�KHDW�SXPS���3DUWLFXODU�DWWHQWLRQ�ZDV�SDLG�WR�WKH�
electric heating coils and control panel.  The experts claimed that the unit was installed without thermal fuses, which are intended to 

VKXW�RII�WKH�VHFRQG�VWDJH�RI�KHDW�ZKHQ�FHUWDLQ�WHPSHUDWXUHV�DUH�UHDFKHG���$GGLWLRQDO�LQVWDOODWLRQ�GH¿FLHQFLHV�ZHUH�LGHQWL¿HG��LQFOXGLQJ�
LQVXI¿FLHQW�GXFW�GLDPHWHU��LPSURSHU�¿OWHU��DQG�LQDGHTXDWH�IDQ�VHWWLQJ���7KH�KRPHRZQHU�KDG�EHHQ�QRWL¿HG�RI�WKH�¿UH�E\�EODFN�VPRNH�
HPDQDWLQJ�IURP�WKH�ÀRRU�UHJLVWHUV���7KH�H[SHUWV�GHPRQVWUDWHG�VLPLODU�VPRNH�E\�DSSO\LQJ�ÀDPHV�WR�WKH�LQQHU�SODVWLF�MDFNHW�RI�WKH�ÀH[LEOH�
GXFWV���7KH�H[SHUWV�GHWHUPLQHG�WKDW�WKH�¿UH�ZDV�FDXVHG�E\�UDGLDQW�KHDW�IURP�WKH�HOHFWULF�KHDWLQJ�FRLOV���7KH�H[SHUWV�K\SRWKHVL]HG�WKDW�WKH�
LQVWDOODWLRQ�GH¿FLHQFLHV�DOORZHG�WHPSHUDWXUHV�WR�ULVH�WR�WKH�SRLQW�WKDW�WKH�LQQHU�MDFNHW�RI�WKH�GXFW�LJQLWHG�

$�VHSDUDWH�RULJLQ�DQG�FDXVH� LQYHVWLJDWLRQ�ZDV�SHUIRUPHG��ZKLFK�FRQ¿UPHG�WKH�DUHD�RI�RULJLQ�� � ,QLWLDOO\�� WKH�H[SHUWV¶�K\SRWKHVLV�
VHHPHG�SODXVLEOH��HVSHFLDOO\�JLYHQ�WKH�DSSDUHQW�ODFN�RI�LQFHQGLDU\�FDXVHV�RU�RWKHU�LJQLWLRQ�VRXUFHV�QHDU�WKH�DUHD�RI�RULJLQ��KRZHYHU��LQ�
RUGHU�WR�DGKHUH�WR�WKH�VFLHQWL¿F�PHWKRG��DOO�K\SRWKHVHV�PXVW�EH�WHVWHG�LQ�RUGHU�WR�EH�FRQ¿UPHG�DV�D�WKHRU\���$Q�HTXLYDOHQW�KHDW�SXPS�
ZDV�SXUFKDVHG�DQG�LQVWDOOHG�DW�WKLV�VWXG\¶V�IDFLOLWLHV���$GGLWLRQDOO\��WKH�GXFWV�DQG�SOHQXP�ER[HV�ZHUH�UHFRQVWUXFWHG�WR�GHSLFW�DLUÀRZ�
conditions at the subject home.

Several thermocouples were placed in critical areas in order to document the testing.  Temperature readings were gathered near the 

electric heating coils, within the heating duct a few feet downstream of the discharge point, within the plenum box, and outside the unit 

to record ambient temperatures.  In total, nine tests of the exemplar heat pump were performed.  Normal operation of the unit resulted 

LQ�SHDN�WHPSHUDWXUHV�RI�����)�QHDU�WKH�FRLOV�DQG�����)�LQ�WKH�VXSSO\�GXFW���6XEVHTXHQW�WHVWV�LQYROYHG�SURJUHVVLYH�UHPRYDO�RI�VDIHW\�
FRPSRQHQWV�DQG�LQFUHDVLQJO\�REVWUXFWLQJ�DLUÀRZ���,QLWLDO�UHVWULFWLRQV�LQ�WKH�DLUÀRZ�FDXVHG�WHPSHUDWXUHV�WR�LQFUHDVH�PRGHVWO\��KRZHYHU��
the electric heat sections cycled off, indicating proper function of the thermal switches.

$V�DOOHJHG�E\�WKH�RWKHU�H[SHUWV��WKH�VDIHW\�FRPSRQHQWV�ZHUH�UHPRYHG���6SHFL¿FDOO\��WKH�KLJK��DQG�ORZ�WHPSHUDWXUH�VZLWFKHV�ZHUH�
ZLUHG�RYHU��ZKLFK�FDXVHG�FRQWLQXDO�RSHUDWLRQ�RI�WKH�HOHFWULF�KHDW�VHFWLRQ���$LUÀRZ�UHVWULFWLRQV�ZHUH�PDLQWDLQHG�WR�UHSUHVHQW�D�ZRUVW�FDVH�
VFHQDULR���'HVSLWH�WKHVH�HIIRUWV��WHPSHUDWXUHV�VWD\HG�ZHOO�EHORZ�WKH�LJQLWLRQ�SRLQW�IRU�FRPPRQ�SODVWLFV���0RUHRYHU��E\SDVVLQJ�RI�WKH�
limit switches resulted in component failures on the control panel of the exemplar heat pump.  Such component failures were not present 

during the origin-and-cause investigation of the subject heat pump.  Air temperatures near the coils could have resulted in ignition of 

highly combustible materials, such as paper and dust.  Such materials were introduced to the electric heat section.  Although ignition 

RFFXUUHG��WKH�RSHUDWLRQ�RI�WKH�EORZHU�HIIHFWLYHO\�VQXIIHG�RXW�WKHVH�VPDOO�¿UHV���1RQH�RI�WKH�WHVWLQJ�UHVXOWHG�LQ�LJQLWLRQ�RI�WKH�GXFW�OLQHU�
The testing highlights the need for forensic engineers to fully test their hypotheses.  While the opposing experts presented a 

FRPSHOOLQJ�FDVH�� WKH� DSSOLFDWLRQ�RI� WKH� VFLHQWL¿F�PHWKRG�GLVSURYHG� WKHLU� FRQFOXVLRQV�� �'HVSLWH� WKH�¿UH�RFFXUULQJ� OHVV� WKDQ�DQ�KRXU�
after the heat pump was serviced, the installer was able to successfully defend his company against litigation.  Although there are still 

XQFHUWDLQWLHV�DV�WR�WKH�H[DFW�FDXVH�RI�WKH�¿UH��WKH�DOOHJDWLRQV�RI�LQVWDOODWLRQ�DQG�UHSDLU�GHIHFWV�ZHUH�GLVSURYHG�
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