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ENHANCING BATTERY TEMPERATURE

The chal lenge was to  expand the
temperature  work ing range of
cyl indr ical  l i th ium-ion battery
packs  used in  battery-powered
tools .  These batter ies  had
l imitat ions  in  both cold  and hot
temperatures ,  a f fect ing thei r
ef f ic iency and l i fespan .  Current
battery  management  systems
monitor  and control  battery
temperature  but  resul t  in
l imitat ions  on battery  usage .

www.researchwire . in

TRIZ ,  Theory  of  Invent ive
Problem Solv ing ,  i s  a  systemat ic
and st ructured approach to
address ing chal lenges ,  equipped
with an ar ray  of  tools .  This
sc ient i f ic  methodology re l ies  on
the analys is  of  h is tor ical
patterns  of  invent ion and
evolut ion .

CHALLENGE

SOLUTION
The solut ion involved apply ing
the Theory  of  Invent ive  Problem
Solv ing (TRIZ)  pr inc iples  to
ident i fy  and address  the issue .
Several  TRIZ pr inc iples  were
appl ied :

Segmentat ion:  The battery  pack
was d iv ided into  smal ler  parts  for
more ef fect ive  temperature
monitor ing .  A  s tepwise segmented
charging technique was
implemented for  l i th ium-ion
batter ies ,  which induced thermal
management  by  low-temperature
internal  heat ing .

Moving to  a  New Dimension:
Battery  shape and or ientat ion
were modi f ied to  enhance heat
diss ipat ion .  Changes in  the
battery ’ s  phys ical  s tate  were
explored to  opt imize temperature
regulat ion .
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Transformat ion of  Phys ical  and
Chemical  States :  The study
invest igated us ing mult i -
funct ional  e lect rolytes  that  could
change phys ical  s tates  to
regulate  battery  temperature
ef fect ively .

Use of  Phase Trans i t ions :  Phase
change mater ia ls  were explored
to mainta in  battery  temperature
within  an opt imal  range .
Composi te  Mater ia ls :  The use of
composi te  mater ia ls  for  battery
components ,  such as  e lect rodes
and elect rolytes ,  was  considered
to improve thermal  per formance .

Composi te  Mater ia ls :  The use of
composi te  mater ia ls  for  battery
components ,  such as  e lect rodes
and elect rolytes ,  was  considered
to improve thermal  per formance .

RESULT
Implement ing these TRIZ
pr inc iples  led to  s igni f icant
improvements  in  the battery
temperature  work ing range .  The
batter ies  could now operate
more ef f ic ient ly  in  both
extremely  cold  and hot
condit ions ,  increas ing thei r
overal l  per formance and
l i fespan .  Addi t ional  benef i ts
included cost  reduct ion ,
maintenance of  equipment  s ize
and shape,  and reduced weight .

CONCLUSION
The appl icat ion of  TRIZ
pr inc iples  provided innovat ive
solut ions  to  the chal lenge of
expanding the temperature
working range of  l i th ium-ion
battery  packs .  By  segment ing
the battery ,  modi fy ing i ts  shape
and or ientat ion ,  and leveraging
phase change mater ia ls  and
composi te  mater ia ls ,  the
batter ies  could per form
opt imal ly  in  a  wider  range of
temperatures .  This  not  only
improved the ef f ic iency of
battery-powered tools  but  a lso
of fered economic  and pract ical
advantages .  TRIZ pr inc iples
proved to  be a  valuable
problem-solv ing methodology
for  enhancing battery
technology .
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