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Č̛ɾʍ̌͛Ʉͩˏ̛̌
Ǐ̛͍ͩɾͷɲͩˏ̛̌

Č̛ɾʍ̌͛Ʉͩˏ̛̌  ̛͍ͅɩ˵ʍ̆͛ࢷ  ͅɄ͍ͩˏɲͷ˵Ʉ͍˵Ω  ͩ˂̛͛ʍ Ʉ̛͛͛ɲˏɄͩʍɾ  Νˏͩ˂ Ʉ ̌ʍΝ ɩͷˏ˵ɾˏ̌ʳ ɲɄ̌ ɩʍ ɾˏʱʱˏɲͷ˵ͩ  Ʉ̌ɾ Ʉ͍ʍ ̛͍̆ʍ ɲ̛̛̆̆̌
ɾͷ͍ˏ̌ʳ ɲ̛˵ɾʍ͍ࢷ  Νˏ̌ͩʍ͍ ࢶ͛˂̛ͩ̌̆   ŋ˂ˏ˵͛ͩ  ̛̛͍ʱ˵ˏʳ˂ͩ͛  ɾ̛ ̛̌ͩ ɲɄͷ͛ʍ ɲ̛̌ɾʍ̌͛Ʉͩˏ̛̌ࢷ  ͩ˂ʍ ΝɄΩ ͩ˂ʍΩ Ʉ͍ʍ ͛ͅʍɲˏʱˏʍɾࢷ  ͷ͛ʍɾ Ʉ̌ɾ
ʱˏΦʍɾ ɲɄ̌ ɲ̛͍̌ͩˏɩͷͩʍ  ̛ͩΝɄ͍ɾ͛  ɲ̛̌ɾʍ̌͛Ʉͩˏ̛̌  ̛͍ͅɩ˵ʍ̆͛ࢶ  Iͩ ˏ͛ ʍ͛͛ʍ̌ͩˏɄ˵  ̛ͩ ˏɾʍ̌ͩˏʱΩ  ͩ˂ʍ ɾˏʱʱʍ͍ʍ̌ɲʍ  ɩʍͩΝʍʍ̌
ɲ̛̌ɾʍ̌͛Ʉͩˏ̛̌  Ʉ̌ɾ ̛̛͍ʱ  ˵ʍɄˬ͛ࢶ  §ʍɄˬ͛ Ʉ͍ʍ ʳʍ̌ʍ͍Ʉ˵˵Ω  Ʉ̛͛͛ɲˏɄͩʍɾ  Νˏͩ˂ ˵̛ɲɄ˵ˏηʍɾ  ʱˏΦˏ̌ʳ͛  Ʉ̌ɾ ˏ̛͛˵Ʉͩʍɾ  Ʉ͍ʍɄ͛ࢶ  Č̛ɾʍ̌͛Ʉͩˏ̛̌
Ʉʱʱʍɲͩ͛  ̛̛͍ʱ  Ʉ͍ʍɄ͛ࢶ  M̛ˏ͛ͩͷ͍ʍ  ˏ͛ Ʉ˵ΝɄΩ͛  ͍ͅʍ͛ʍ̌ͩ ˏ̌ ͩ˂ʍ Ʉˏ͍ ˏ̌ ͩ˂ʍ ʱ̛͍̆ ̛ʱ Ʉ̌ ˏ̌Θˏ͛ˏɩ˵ʍ  ΘɄ̛ͅͷ͍ࢶ  A͛ ΝɄ͍̆ Ʉˏ͍ Νˏ˵˵  ࣬˂̛˵ɾ࣭
̛͍̆ʍ ̛̆ˏ͛ͩͷ͍ʍ ͩ˂Ʉ̌ ɲ̛˵ɾ Ʉˏ͍ࢷ ͩ˂ʍ ̆ɄΦˏ̆ͷ̆ Ν˂ˏɲ˂ ɲɄ̌ ɩʍ ͍ͅʍ͛ʍ̌ͩ ɾʍͅʍ̌ɾ͛ ̛̌ ͩ˂ʍ ͩʍ̆ͅʍ͍Ʉͩͷ͍ʍࢶ  Č̛ɾʍ̌͛Ʉͩˏ̛̌
̛ɲɲͷ͍͛ Ν˂ʍ̌ ΝɄ͍̆ Ʉˏ͍ ˏ͛ ɲ̛̛˵ʍɾ ͛ͷʱʱˏɲˏʍ̌ͩ˵Ω  ̛͛ ͩ˂Ʉͩ Ʉˏ͍ Νˏ˵˵  ̛̌ͩ ˂̛˵ɾ Ʉ˵˵ ͩ˂ʍ ̛̆ˏ͛ͩͷ͍ʍ ͍ͅʍ͛ʍ̌ͩࢶ  T˂ʍ ʍΦɲʍ͛͛  ̛̆ˏ͛ͩͷ͍ʍ
Νˏ˵˵ ͩ˂ʍ̌ ɲ̛̌ɾʍ̌͛ʍ ̛̌ ͩ˂ʍ ɲ̛˵ɾʍ͛ͩ ͛ͷ͍ʱɄɲʍ͛ Νˏͩ˂ˏ̌ Ʉ ɩͷˏ˵ɾˏ̌ʳࢶ

8ʍʱˏ̌ˏͩˏ̛̌ ̛ʱ Tʍ͍̆͛
ö͍ˏ̛͍ ̛ͩ ɾˏ͛ɲͷ͛͛ˏ̌ʳ ɲ̛̌ɾʍ̌͛Ʉͩˏ̛̌ࢷ ˏ̌ Ʉ ̆ʍɄ̌ˏ̌ʳʱͷ˵ ΝɄΩࢷ ˏͩ ˏ͛ ̌ʍɲʍ͛͛Ʉ͍Ω ̛ͩ ͷ̌ɾʍ͍͛ͩɄ̌ɾ ͩ˂ʍ ʱ̛˵˵̛Νˏ̌ʳ ɩɄ͛ˏɲ ͩʍ͍̆͛ࢸ

ŅɄ̛ͅͷ͍ ͍ͅʍ͛͛ͷ͍ʍ
ŋɄͩʍ͍ ΘɄ̛ͅͷ͍ ˏ͛ Ʉ̌ ˏ̌Θˏ͛ˏɩ˵ʍ ʳɄ͛ Ν˂ˏɲ˂ ʍΦʍ͍ͩ͛ ͍ͅʍ͛͛ͷ͍ʍ ˵ˏˬʍ Ʉ̌Ω ̛ͩ˂ʍ͍ ʳɄ͛ࢶ T˂ʍ ̛͍̆ʍ ΝɄͩʍ͍ ͍ͅʍ͛ʍ̌ͩࢷ ͩ˂ʍ ̛͍̆ʍ
͍ͅʍ͛͛ͷ͍ʍ ˏͩ ʍΦʍ͍ͩ͛ࢶ

M̛ˏ͛ͩͷ͍ʍ ɲ̛̌ͩʍ̌ͩ
T˂ʍ Νʍˏʳ˂ͩ ̛ʱ ΝɄͩʍ͍ ˏ̌ Ʉ ͷ̌ˏͩ Νʍˏʳ˂ͩ ̛ʱ Ʉˏ͍ࢶ

SɄͩͷ͍Ʉͩˏ̛̌
ŋ˂ʍ̌ Ʉˏ͍ ɲ̛̌ͩɄˏ̌͛ Ʉ͛ ̆ͷɲ˂ ΝɄͩʍ͍ ΘɄ̛ͅͷ͍ Ʉ͛ ˏͩ ɲɄ̌ ˂̛˵ɾࢶ

Rʍ˵ɄͩˏΘʍ ˂ͷ̆ˏɾˏͩΩ
T˂ˏ͛ ˏ͛ ͩ˂ʍ Ʉ̛̆ͷ̌ͩ ̛ʱ ΝɄͩʍ͍ ΘɄ̛ͅͷ͍ ˏ̌ Ʉ ʳˏΘʍ̌ ͷ̌ˏͩ ̛ʱ Ʉˏ͍ Ʉͩ Ʉ ɲʍ͍ͩɄˏ̌ ͩʍ̆ͅʍ͍Ʉͩͷ͍ʍࢶ T˂ˏ͛ ˏ͛ ʍΦ͍ͅʍ͛͛ʍɾ Ʉ͛ Ʉ ͅʍ͍ɲʍ̌ͩɄʳʍ
̛ʱ ͩ˂ʍ ̛ͩͩɄ˵ Ʉ̛̆ͷ̌ͩ ͛ͷɲ˂ Ʉˏ͍ Νˏ˵˵ ˂̛˵ɾࢶ A͛ Ʉˏ͍ ɲ̛̛˵͛ࢷ ͍ʍ˵ɄͩˏΘʍ ˂ͷ̆ˏɾˏͩΩ ˏ̌ɲ͍ʍɄ͛ʍ͛ࢶ Aͩ 100य़ ͍ʍ˵ɄͩˏΘʍ ˂ͷ̆ˏɾˏͩΩࢷ ͩ˂ʍ Ʉˏ͍ ˏ͛
͛Ʉͩͷ͍Ʉͩʍɾ Ʉ̌ɾ ˏ͛ Ʉͩ ˏͩ͛ ɾʍΝ ̛ͅˏ̌ͩࢶ

8ʍΝ ̛ͅˏ̌ͩ
A͛ ͩ˂ʍ Ʉˏ͍ ͩʍ̆ͅʍ͍Ʉͩͷ͍ʍ ʱɄ˵˵͛ Ʉ̌ɾ ɩʍɲ̛̆ʍ͛ ͛Ʉͩͷ͍Ʉͩʍɾ Ʉ̌ɾ ͩ˂ʍ̌ Ʉ͛ ͩ˂ʍ ͩʍ̆ͅʍ͍Ʉͩͷ͍ʍ ɲ̛̌ͩˏ̌ͷʍ͛ ̛ͩ ʱɄ˵˵ࢷ ʍΦɲʍ͛͛ ̛̆ˏ͛ͩͷ͍ʍ
Νˏ˵˵ ɲ̛̌ɾʍ̌͛ʍ ̛̌ ɲ̛˵ɾ ͛ͷ͍ʱɄɲʍ͛ࢷ ͩ˂ˏ͛ ˏ͛ ͩ˂ʍ ɾʍΝ ̛ͅˏ̌ͩࢶ

½ˏʳ˂ͩ ͛ˬΩ ͍ɄɾˏɄͩˏ̛̌ ̛͍ ͛ͷͅʍ͍ ɲ̛̛˵ˏ̌ʳ
A ̛̛͍ʱ˵ˏʳ˂ͩ ˏ͛ ̛͍̌̆Ʉ˵˵Ω ͩ˂ʍ ̛̛͍ͅʍ͛ͩ ˏ̌͛ͷ˵Ʉͩʍɾ ɲ̛̛̆̌ͅʍ̌ͩ ˏ̌ Ʉ ̛̛͍ʱ Ʉ͛ ˏ͛ Ʉ Νˏ̌ɾ̛Ν ˏ̌ Ʉ ΝɄ˵˵8 ࢶͷ͍ˏ̌ʳ ͩ˂ʍ ɲ̛˵ɾʍ͍ Νˏ̌ͩʍ͍
̛̆̌ͩ˂͛ Ν˂ʍ̌ ͩ˂ʍ Ʉ̆ɩˏʍ̌ͩ ͩʍ̆ͅʍ͍Ʉͩͷ͍ʍ ˏ͛ ɲ˵̛͛ʍ ̛ͩ 0गC ͷ̌ɾʍ͍ Ʉ ɲ˵ʍɄ͍ ̌ˏʳ˂ͩ ͛ˬΩࢷ ˂ʍɄͩ ɲɄ̌ ɩʍ ˵̛͛ͩ ɩΩ ͍ɄɾˏɄͩˏ̛̌ ʱ̛͍̆ Ʉ
̛̛͍ʱ˵ˏʳ˂ͩ Ʉͩ Ʉ ͍Ʉͩʍ ʍΦɲʍʍɾˏ̌ʳ Ʉ̌Ω ˂ʍɄͩ ʳɄˏ̌ ʱ̛͍̆ ˏ̌͛ˏɾʍ ͩ˂ʍ ɩͷˏ˵ɾˏ̌ʳࢶ T˂ʍ ̛̛͍ʱ˵ˏʳ˂ͩ ɲɄ̌ ͩ˂ʍ̌ ɩʍɲ̛̆ʍ ͛ͷͅʍ͍࣒ɲ̛̛˵ʍɾ
̛ͩ Ʉ ͩʍ̆ͅʍ͍Ʉͩͷ͍ʍ ̛ʱ ࣒6गC ̛ͩ ࣒8गC ɩʍ˵̛Ν ͩ˂ʍ Ʉˏ͍ ͩʍ̆ͅʍ͍Ʉͩͷ͍ʍࢶ ǍΩ ɲ̛̌ɾʍ̌͛Ʉͩˏ̛̌ ͩ˂Ʉͩ ˂Ʉ͛ ʱ̛͍̆ʍɾ ̆ɄΩ ͩ˂ʍ̌ ʱ͍ʍʍηʍ ̛̌
ͩ˂ʍ ͷ̌ɾʍ͍͛ˏɾʍ ̛ʱ ͩ˂ʍ ̛̛͍ʱ˵ˏʳ˂ͩ ̛͍ ˏ̌͛ˏɾʍ ͩ˂ʍ ̛̛͍ʱ˵ˏʳ˂ͩ ɲɄΘˏͩΩ ˏ̌ ͩ˂ʍ ɲɄ͛ʍ ̛ʱ Ʉ ɾ̛ͷɩ˵ʍ ̛͍ ͍ͩˏͅ˵ʍ ͛ˬˏ̌ ̛̛͍ʱ˵ˏʳ˂ͩࢶ ŋ˂ʍ̌ ͩ˂ʍ
Ʉ̆ɩˏʍ̌ͩ ͩʍ̆ͅʍ͍Ʉͩͷ͍ʍ ̛͍ ͩ˂ʍ Νˏ̌ͩʍ͍ ͛ͷ̌ ɲɄͷ͛ʍ͛ ͩ˂ʍ ʱ̛͍͛ͩ ̛ͩ ̆ʍ˵ͩ Ʉ̌ ʍΦɲʍ͛͛ˏΘʍ Ʉ̛̆ͷ̌ͩ ̛ʱ ΝɄͩʍ͍ ˏ͛ ͍Ʉͅˏɾ˵Ω ͍ʍ˵ʍɄ͛ʍɾࢶ
T˂ˏ͛ ̛͍̌̆Ʉ˵˵Ω ̛ɲɲͷ͍͛ ʍɄ͍˵Ω ̛ͩ ̆ˏɾ̛࣒͍̆̌ˏ̌ʳࢶ T˂ʍ ΝɄͩʍ͍ ̆ɄΩ ͩ˂ʍ̌ ɾ͍ˏͅ ̛ʱʱ ͩ˂ʍ ̛̛͍ʱ˵ˏʳ˂ͩ ˏ̛̌ͩ ͩ˂ʍ ɩͷˏ˵ɾˏ̌ʳࢶ
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CɄͷ͛ʍ͛ ̛ʱ M̛ˏ͛ͩͷ͍ʍ §Ʉɾʍ̌ Aˏ͍
ŋɄͩʍ͍ ˏ͛ ˏ̛͍̌ͩɾͷɲʍɾ  ɾͷ͍ˏ̌ʳ ̌ʍΝ ɩͷˏ˵ɾˏ̌ʳ ɲ̛͍̌͛ͩͷɲͩˏ̛̌  ̛͍ ɩͷˏ˵ɾˏ̌ʳ ͍ʍ̛̌ΘɄͩˏ̛̌  ͛ͷɲ˂ Ʉ͛ Ʉ̌ ʍΦͩʍ̌͛ˏ̛̌  Ʉ͛ ʍˏͩ˂ʍ͍ Ʉ̌
࣬ˏ̌ʳ͍ʍɾˏʍ࣭̌ͩࢷ  ̛͍ ͍Ʉˏ̌ΝɄͩʍ͍  Ν˂ˏɲ˂ ˏ͛ Ʉɩ̛͍͛ɩʍɾ ˏ̛̌ͩ ͩ˂ʍ ͍͛ͩͷɲͩͷ͍ʍ  ɩʍʱ̛͍ʍ  ͩ˂ʍ ̛̛͍ʱ  ˏ͛ ɲ̛̆ͅ˵ʍͩʍɾࢶ  TῼˏɲɄ˵  ΝɄͩʍ͍  Θ̛˵ͷ̆ʍ͛
ͩ˂Ʉͩ ɲɄ̌ ʍΘɄ̛͍ͅɄͩʍ ʱ̛͍̆ ɩͷˏ˵ɾˏ̌ʳ ̆Ʉͩʍ͍ˏɄ˵͛ ͷ̌ͩˏ˵ ͩ˂ʍΩ ˂ɄΘʍ ɾ͍ˏʍɾ ̛ͷͩ ɲɄ̌ ɩʍ Ʉ̛͍ͅͅΦˏ̆Ʉͩʍ˵Ωࢸ
ࢶʱ̛͍̆ ɲ̛̌ɲ͍ʍͩʍ 2̆ࣃʳˬ 0࠶
ࢶˬʱ̛͍̆ 100̆̆ ɩ͍ˏɲˬΝ̛͍ 2̆ࣃʳˬ ࠶࠶
ࢶˬʱ̛͍̆ 100̆̆ ɩ˵̛ɲˬΝ̛͍ 2̆ࣃʳˬ 0࠷

T˂ʍ ΝɄͩʍ͍ Νˏ˵˵ ʍΘɄ̛͍ͅɄͩʍ ˏ̛̌ͩ ͩ˂ʍ Ʉˏ͍ Ʉ͛ Ʉ ʳɄ͛ ̛͍ ΘɄ̛ͅͷ͍ࢶ

M̛ˏ͛ͩͷ͍ʍ  ˏ͛ ʳʍ̌ʍ͍Ʉͩʍɾ ɩΩ ͅ˂Ω͛ˏɲɄ˵  ɄɲͩˏΘˏͩˏʍ͛  Ʉ͛ ͛ΝʍɄͩ  ˏ͛ ʳʍ̌ʍ͍Ʉͩʍɾ Ʉ̌ɾ ɩ͍ʍɄͩ˂ˏ̌ʳ ɩʍɲ̛̆ʍ͛ ̛͍̆ʍ ͍Ʉͅˏɾࢶ
H͛ͩɄɩ˵ˏ͛˂̆ʍ̌ͩ͛  ͛ͷɲ˂ Ʉ͛ ͛Νˏ̆̆ˏ̌ʳ ̛̛ͅ˵͛ࢷ  ɩɄˬʍ͍ˏʍ͛ࢷ  ˵Ʉͷ̌ɾ͍ˏʍ͛  Ʉ̌ɾ ʱ̛̛ɾ ͍ͅʍͅɄ͍Ʉͩˏ̛̌  Ʉ͍ʍɄ͛ Ʉ˵˵ ʍ̆ˏͩ ̛̆ˏ͛ͩͷ͍ʍ ˏ̛̌ͩ ͩ˂ʍ
Ʉˏ͍ࢶ

Č̛ɾʍ̌͛Ʉͩˏ̛̌ Ʉ̌ɾ ̛̛͍ʱ˵ˏʳ˂ͩ͛
Sͷ͍ʱɄɲʍ  ɲ̛̌ɾʍ̌͛Ʉͩˏ̛̌  Νˏ˵˵  ̛ɲɲͷ͍ Ν˂ʍ̌ ΝɄ͍̆ ̛̆ˏ͛ͩ Ʉˏ͍ ɲ̛̆ʍ͛ ˏ̛̌ͩ ɲ̛̌ͩɄɲͩ  Νˏͩ˂ Ʉ ɲ̛˵ɾ ͛ͷ͍ʱɄɲʍ  ͛ͷɲ˂ Ʉ͛ Ʉ ͛ˏ̌ʳ˵ʍ ͛ˬˏ̌
̛̛͍ʱ˵ˏʳ˂ͩ ̛͍ ͩ˂ʍ ̛ͷͩʍ͍ ͛ˬˏ̌ ̛ʱ Ʉ ͛ˏͩʍ ̛͍ ʱɄɲ̛͍ͩΩ Ʉ͛͛ʍ̆ɩ˵ʍɾ ̛̛͍ʱ˵ˏʳ˂ͩࢶ

Iͩ ΝɄ͛ ʱɄˏ͍˵Ω  ɲ̛̛̆̆̌ ͍ͅɄɲͩˏɲʍࢷ  Ʉͩ ̛̌ʍ ͩˏ̆ʍࢷ ̛ͩ ˂ɄΘʍ ͛ˏ̌ʳ˵ʍ ͛ˬˏ̌ ̛̛͍ʱ˵ˏʳ˂ͩ͛  ˏ̌ Ʉ̌ ̛ͩ˂ʍ͍Νˏ͛ʍ  ˏ̌͛ͷ˵Ʉͩʍɾ  ̛̛͍ʱࢷ  ̛͍̌̆Ʉ˵˵Ω
Ʉ͛ɩʍ̛͛ͩ͛  ɲʍ̆ʍ̌ͩࢶ  Sˏ̌ʳ˵ʍ ͛ˬˏ̌ ̛̛͍ʱ˵ˏʳ˂ͩ͛  ̆ɄΩ Ʉ˵̛͛ ɩʍ ˏ̌͛ͩɄ˵˵ʍɾ  ˏ̌ ͩ˂ʍ ̛̛͍ʱ͛  ̛ʱ ɩͷˏ˵ɾˏ̌ʳ͛ ͩ˂Ʉͩ Ʉ͍ʍ ʍΦʍ̆ͩͅ ʱ̛͍̆
%ͷˏ˵ɾˏ̌ʳ Rʍʳͷ˵Ʉͩˏ̛̌͛ ̛͍ ͩ˂Ʉͩ ˂ɄΘʍ ˂ˏʳ˂ ˏ̌ͩʍ͍̌Ʉ˵ ˂ʍɄͩ ʳɄˏ̌͛ࢶ

Č̛ɾʍ̌͛Ʉͩˏ̛̌  ɲɄ̌ ɩʍ Ʉ ̛͍ͅɩ˵ʍ̆ ˏʱ ͛ˏ̌ʳ˵ʍ ͛ˬˏ̌ ̛̛͍ʱ˵ˏʳ˂ͩ͛  Ʉ͍ʍ ̛̌ͩ ͛ͷˏͩɄɩ˵ʍ  ʱ̛͍ ͩ˂ʍ ɄɲͩˏΘˏͩˏʍ͛  Νˏͩ˂ˏ̌ ͩ˂ʍ ɩͷˏ˵ɾˏ̌ʳ ͛ͷɲ˂
Ʉ͛ Ʉ ɲ˂Ʉ̌ʳʍ ̛ʱ ͷ͛ʍ ͩ˂Ʉͩ ʳʍ̌ʍ͍Ʉͩʍ͛  ̛͍̆ʍ ̛̆ˏ͛ͩͷ͍ʍ ̛͍ ͩ˂ʍΩ ˂ɄΘʍ ɩʍʍ̌ ˏ̌͛ͩɄ˵˵ʍɾ  Ν˂ʍ̌ ɩʍͩͩʍ͍ ˏ̌͛ͷ˵Ʉͩʍɾ  ̛̛͍ʱ˵ˏʳ˂ͩ͛
͛˂̛ͷ˵ɾ ˂ɄΘʍ ɩʍʍ̌ ͷ͛ʍɾࢶ

Č̛ɾʍ̌͛Ʉͩˏ̛̌  ɲɄ̌ Ʉ˵̛͛ ʱ̛͍̆ ̛̌ ̛ͩ˂ʍ͍ ɲ̛˵ɾ ͛ͷ͍ʱɄɲʍ͛  ͛ͷɲ˂ Ʉ͛ Νˏ̌ɾ̛Ν͛  ̛͍ ̆ʍͩɄ˵ ɾ̛̛͍͛ ɩͷͩ ̆ɄΩ ˂ɄΘʍ ˵ʍ͛͛ ̛ʱ Ʉ̌
ɄɾΘʍ͍͛ʍ ʍʱʱʍɲͩ ̛̌ ɄɲͩˏΘˏͩˏʍ͛ Νˏͩ˂ˏ̌ Ʉ ɩͷˏ˵ɾˏ̌ʳ ͩ˂Ʉ̌ ̛̌ ̛͍ ˏ̌ ̛̛͍ʱ˵ˏʳ˂ͩ͛ࢶ
%ʍɲɄͷ͛ʍ ΝɄͩʍ͍  ΘɄ̛ͅͷ͍ ʍΦʍ͍ͩ͛  ͍ͅʍ͛͛ͷ͍ʍ  ˏͩ ɲɄ̌ ɩʍ ɩʍ ʱ̛͍ɲʍɾ ˏ̛̌ͩ ͩ˂ʍ ɲɄΘˏͩΩ  ̛ʱ Ʉ ɾ̛ͷɩ˵ʍ ̛͍ ͍ͩˏͅ˵ʍ ͛ˬˏ̌ ̛̛͍ʱ˵ˏʳ˂ͩ  ˏʱ ͩ˂ʍ͍ʍ
Ʉ͍ʍ ̛̌ ̆ʍɄ͛ͷ͍ʍ͛ ˏ̌ ͅ˵Ʉɲʍ ̛ͩ ɲ̛̛͍̌ͩ˵ ˏͩࢶ

Ǐͩʍ͍͛ͩˏͩˏɄ˵  ɲ̛̌ɾʍ̌͛Ʉͩˏ̛̌  ˏ͛ ͩ˂ʍ ɲ̛̌ɾʍ̌͛Ʉͩˏ̛̌  ͩ˂Ʉͩ ɲɄ̌ ̛ɲɲͷ͍ ˏ̌͛ˏɾʍ Ʉ ̛̛͍ʱ˵ˏʳ˂ͩ  Ʉ̌ɾ ˂Ʉͅͅʍ̌͛ Ν˂ʍ̌ ΝɄ͍̆ ̛̆ˏ͛ͩ Ʉˏ͍
ͩ˂Ʉͩ ˂Ʉ͛ ͅʍ̌ʍ͍ͩɄͩʍɾ ˏ̛̌ͩ ͩ˂ʍ ɲɄΘˏͩΩ ɲ̛̆ʍ͛ ˏ̌ ɲ̛̌ͩɄɲͩ Νˏͩ˂ ͩ˂ʍ ɲ̛˵ɾ ˏ̌̌ʍ͍ ͛ͷ͍ʱɄɲʍ ̛ʱ ͩ˂ʍ ʍΦͩʍ͍̌Ʉ˵ ͛ˬˏ̌ࢶ T˂ˏ͛ ˏ͛ ̛͍̆ʍ ̛ʱ
Ʉ ̛͍ͅɩ˵ʍ̆ Νˏͩ˂ kɄɲ̛͍ͩΩ  A͛͛ʍ̆ɩ˵ʍɾ  Ǐ͛ͷ˵Ʉͩˏ̌ʳ  R̛̛ʱ˵ˏʳ˂ͩ͛  ࣜkAIR͛ࣝࢷ  ͩ˂Ʉ̌ Νˏͩ˂ ͛ˏͩʍ Ʉ͛͛ʍ̆ɩ˵ʍɾ  ̛̛͍ʱ˵ˏʳ˂ͩ͛  ˏ̌ Ν˂ˏɲ˂ Ʉ̌Ω
ΝɄͩʍ͍ ɲɄ̌ ̛͍̌̆Ʉ˵˵Ω ɾ͍Ʉˏ̌ ɄΝɄΩࢶ

A˵ͩ˂̛ͷʳ˂ kˏ˵̛̌ kAIR͛ Ʉ͍ʍ ʱɄɩ͍ˏɲɄͩʍɾ  ̛ͩ ɩʍ Ʉ͛ Νʍ˵˵  ͛ʍɄ˵ʍɾ Ʉ͛ ̛͛͛ͅˏɩ˵ʍࢷ  ͩ˂ʍΩ Ʉ͍ʍ ̛̌ͩ ˂ʍ͍̆ʍͩˏɲɄ˵˵Ω  ͛ʍɄ˵ʍɾࢶ  M̛ˏ͛ͩͷ͍ʍ  ɲɄ̌
ʍ̌ͩʍ͍ kAIR͛ ͩ˂̛͍ͷʳ˂ ˏ̌ɲ̛͍͍ʍɲͩ˵Ω  ˵̛ɲɄͩʍɾ ʱɄ͛ͩʍ̌ʍ͍͛ࢷ  ˵Ʉͅ ͛ʍɄ˵Ʉ̌ͩ͛  ̛͍ ͛ͅ˵ˏͩ͛  Ʉ̌ɾ ˂̛˵ʍ͛ ɲɄͷ͛ʍɾ ɩΩ ̆ˏ͛˂Ʉ̌ɾ˵ˏ̌ʳ  ʱ̛͍
ʍΦɄ̆ͅ˵ʍࢶ Sʍʍ TIS20࠷ ʱ̛͍ ̛͍̆ʍ ˏ̌ʱ̛͍̆Ʉͩˏ̛̌ࢶ

ǍΩ ɲ̛̌ɾʍ̌͛Ʉͩˏ̛̌  ˏ͛͛ͷʍ͛  Ʉ͍ʍ ̛͍̌̆Ʉ˵˵Ω  ʍ̌ɲ̛ͷ̌ͩʍ͍ʍɾ  ˏ̌ ̌ʍΝ ɩͷˏ˵ɾˏ̌ʳ͛ࢷ  ˏ̌ ˏ̌ɲ̛͍͍ʍɲͩ˵Ω  ˏ̌͛ͩɄ˵˵ʍɾ  kAIR͛ࢷ  ̛͍ ˏ̌ɲ̛͍͍ʍɲͩ˵Ω
͛ͅʍɲˏʱˏʍɾ ̛̛͍ʱ˵ˏʳ˂ͩ͛ ͛ͷɲ˂ Ʉ͛ ɾ̛ͷɩ˵ʍ ͛ˬˏ̌ Ν˂ʍ̌ ͍ͩˏͅ˵ʍ ͛ˬˏ̌ ͛˂̛ͷ˵ɾ ˂ɄΘʍ ɩʍʍ̌ ͷ͛ʍɾࢶ
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Stopping or reducing condensation risk
Correct rooflight type
kor cŏpliance Νith %uilding þegulationsࢷ ̆ost neΝ rooflights should ɩe triple skin Νith a specified Ĥ࣒Θalueࢶ
ėhere are sŏe eΦceptions such as ɩuildings eΦĕpt frŏ %uilding þegulations and are unheated or ɩuildings
Νith internal processes that generate heat for eΦăpleࢶ

ėhe re͋uirĕent for triple skin ̆ay also apply to a ɩuilding eΦtension or for replacĕent rooflights depending
upon the circŭstancesࢶ �n the eΘent that triple skin rooflights are specified or should ɩe used for cŏpliance Νith
%uilding þegulationsࢷ ɩut douɩle skin or eΘen single skin rooflights are installedࢷ then the risk of condensation
for̆ing on or in the rooflights is greatly increasedࢶ

�t is strongly recŏ̆ended not to reduce the rooflight specification to a poorer Ĥ࣒Θalue and to install kilon
rooflights in accordance Νith the releΘant kilon ėechnical �nfor̆ation Sheet that is aΘailaɩle to doΝnload frŏ our
Νeɩsite or on re͋uest frŏ our Sales or ėechnical 8epart̆entࢶ

Heating
kor a heated ɩuilding Νith nor̆al hŭiditiesࢷ condensation is not nor̆ally a proɩlĕࢷ ɩut if the tĕperature of
the loΝer surface of a rooflight falls ɩeloΝ the deΝ pointࢷ condensation Νill occurࢶ

�n ɩuildings Νhere inter̆ittent heating is used or it is sΝitched off cŏpletely during the nightࢷ condensation
̆ay occur on coldࢷ clear Νinter nightsࢶ �t ̆ay ɩe necessary to operate the heating for longer periods and to
̆aintain sŏe trace heating during the cold nights to counteract thisࢶ

ėhe use of heating deΘices ̆ay also reduce condensation in neΝ ɩuildings or eΦtensions that are drying outࢶ

Ventilation
Ventilation is essential to rĕoΘe eΦcess ̆oisture and to preΘent the relatiΘe hŭidity frŏ ɩecŏing unduly
highࢶ �t is particularly ĭportant in ɩuildings Νhere high hŭidities can occur and in neΝ ɩuildings or eΦtensions
that are drying outࢶ

Conclusion
Condensation can ɩe preΘented or reduced ɩy installing correctly specified rooflights for the ɩuilding and its
actiΘitiesࢶ �f there is any douɩtࢷ contact the kilon ėechnical 8epart̆entࢶ

kilon rooflights should ɩe handledࢷ fiΦed and sealed in accordance Νith our puɩlished recŏ̆endationsࢶ ėhis is
Θery ĭportant for k��þs in particularࢶ

�de͋uate heating and Θentilation should ɩe used as specified or as re͋uiredࢶ ėhe use of dehŭidifiers Νill also
reduce ̆oisture content Νithin a ɩuildingࢶ

Ìur eΦperience is that condensation proɩlĕs occur Νhen the aɩoΘe ̆easures are not folloΝedࢶ kault does not
nor̆ally lie Νith the rooflight ɩut rather hoΝ it has ɩeen usedࢷ installed or the conditions Νithin the ɩuildingࢶ

࠶

k�§Ì½क öroducts §ĭited
Ĥnit ࢷ࠶ þing þoadࢷ ţone ࢷ࠵ %urntΝood %usiness öark
%urntΝoodࢷ Staffordshire ŋS࠶ ࠺�üࢷ Hngland

ėel࠳࠳࠶࠺࠻࠹ ࠶࠷࠸࠴ࣝ࠳ࣜ ࠷࠷ॆ ࢸ  H̆ailࢸ salesऐfilonࢶcoࢶuk

ŋŋŋࢶk�§Ì½ࢶCÌࢶĤ�

k�§Ì½क is a tradĕark of kilon öroducts §tdࢶ
�nfor̆ation  and recŏ̆endations  contained  in
this puɩlication  are giΘen in good faith Νithout
Νarranty  or guaranteeࢶ  %ecause Νe are
constantly  seeking  to ĭproΘe our products  Νe
reserΘe  the right to change specifications  at any
tĭeࢶ ½o liaɩility  can ɩe accepted for any claĭsࢷ
losses  or dĕands arising frŏ the contents  of
this puɩlicationࢶ  ėhis statĕent  does not affect
any statutory  rights Νhich cannot ɩe eΦcluded
ɩy agreĕent

ė�S࠻࠳࠴
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