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Psychological and Physiological Reaction in Thermal Environment Change 
-Study on Thermal Sensation Index in Transient state base on the Cerebral Blood Flow Measurement-      KURANARI Makoto

gh`��ijkl�mn*o�

������� !"#�$%&' PMV ( SET)*+
,-.�/0&1�23&% 456������� 

!"#�78,-.�$%&'1�23&*%,49�:;

 <=>56����,!?@A�BC&'59D:,

EF�/ !?@A,GH(5!"#IF,GH,JK

*+:L�MN23&% �OPQ8< 
RS,���TPU8 :'5VW�XY*!?@A,Z[

(\]^_)`ab5=>5cd�!?@A,Z[(ef)2
g>hi�5j,abk(lm)(no,p%4+,/q
�rst�uv`ab w`xyC>< 
jz:{��:'5|}h~}����E�`�%5

6��!?@A�:5��* PC �� M7�`�0>��
,���,6��(�i�,p%4��������u

v�$%&xy`�%5������,Z[��NC&

VW,rstGH`�q<jC&5���	�fh�	

�f,B�`��56��!?@A,�:����,Z

[4 ,VW�fh+,/q�B¡0&% ,w`1¢

� hh£�5¤¥,6��!"#,����%&,G

Hk¦`§¨�zh`N©hC&% < 

'� 4`ª«<�
���'5¬­*®¯�� 10 °±q²³�i'|} 4

°5~} 3 °�hC><�´�'5|}'5µ�¶·¸
\¹º¶»¼½¾, 0.7clohC5~}'5¿À%ÁoÂ¿rsÁ
oÂ¿ÃÄÁoÂ��%&'5µ�¶»¸\¹º¶»¼½¾

, 0.8clo5¿Å%ÁoÂ��%&'5j3�ÆÇº¶ÈÇÉ
`ÊË� 1.5 clo hC><
�_pl��qr�

�s�� ./=�$<=tuvwCxyzc�{d| 
��ÌÇÆ (Case 1.1Í1.4)��%&5!"#¶rs#ÎÏh
£��ÐÑÒ*ÓÔh*0><�

6��ÌÇÆ��%&'5+,ÌÇÆ��%&£5ÁoÕ

Ö×,!?@A,ØÙ(���,Z[�/�VW�?4

ÚÛ23>zh:5��ÌÇÆhÜ* �	�fh*0

><Case 2.1±À%ÝÃÄ�' Case 1.2±ÃÄ�hÞß� h5
rs#ÎÏà'E�áân=:ã%à`äC5=>5!"

#ÎÏà' 70 å: Case 1.2±ÃÄ�hæ�çèà`h =
:'ãw0><z,zhwéÁo�ÕÖ¥ 30 åê�:�
	�f'j,ÁohëìC>£,híbé3 <Case 2.2

gh���ij`kl�mn*o�

01 23 456�789

� :;<�=><?@*ABCDEF?GHIJK ��
� @*LM?GHIJK ��
& NOPQRST7UV*WXYZO9 
�
( ��[T7\;<=]=><9?@*ABCDEF7UV*WXYZO9 �
# GHIJK ��
� ^�_` ��
� GHIJK 
�

" abcde"7LM69f0>

� abcde�7:;g9f0>
� abcde�7:;g9?abcde�7hi69f0>

jklm

ÕÖ���fè& 2 $,ÌÇÆ`î�&E�`�0
><~},��'ïð:ñò� <�

��ÌÇÆóÀ%Áo5rsÁo5ÃÄÁo5Å%Áo,j3

ô3,Áo:õ×� 20 åoö÷C5øù�úC>¥5û
ü@Ah�	�f5�	�f` 60 åoF�� <z,h
i5E�ýþ¥ 30 åwé PC��̀ 20 åo�q<j3�
�,hi'��¶��h� < 
6��ÌÇÆóõ×�Å%Áo: 20 åoö÷C5øù�
úC>¥5À%ïÅ%ðÁo: 30 åö÷C5��	Æ=:,

�,ÕÖ`��C 10 åo
K����Ö`�q�1.4 
Met MO88<j,¥5ÃÄ¶rs¶Å%ïÀ%ðÁo�j3ô3
ÕÖC560 åo��� <ÁoÕÖ¥,E�,�3'�
�ÌÇÆhç�:; <�

E�ýþnwé,ûü@Ah�	�f5�	�f`F

�� <�	�'�¾ÌÇÉ���/�5rs#ÎÏ¶

!"#ÎÏ`���5�	�f'��!±12 �MT�5ø

�l!���!' Hard DuBois, 12 �!Û"Kø��&
#¨�5±$%!�5����±TOI5&total HbMU��5'(
)`*FCxy`�0><F�÷+hF��,�$%&



�

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

}j���
~]��� �� ���

}j���

��
��=

��=

��=

��=

~]�� �� ���

��
��=

��
��= ��=

�� ��= ��= ��= ��
��=
��
��=

��
��=

±À%Ýrs���%&'5rs#ÎÏà' Case 1.3(rs)h�
Ðçèà`äC5!"#ÎÏà' 50Í70 å=:'��C
&5j,¥'çè-Õ`äC><z,zhwéÁo�ÕÖ

¥ 40 åê�:�	�f'j,ÁohëìC>£,híb
é3 <Case 2.3±À%ÝÅ%���%&'5Case 1.4±Å%�
hÞß� h!"#¶rs#ÎÏà' 90 å=:./560 å
=:rs0�;0><*�5!"#ÎÏà4 100 å:æ�ç
èà`h0>zhwé5Áo�ÕÖ¥ 60 ê�:�	�f
'j,ÁohëìC>£,híbé3 <�1,zhw

é5ÁoÕÖ×¥:,!�24�i�335�	�f,4

3£»/* ÓÔh*0>< 
=>5PC ���/ ���,Z[:'5?©���:

*%Áo�ÕÖ� Case 2.1±À%ÝÃÄ�h Case 2.3±À%Ý
Å%�'rs#4�40><*�5���5h�K>��

:'5ÁoÕÖ¥,674����,�	�fh2Ü,§

é3*%�±��� B5D�5PC���/ ���,89�
/�Z[C*%�±��� F�,/q�56����,�
	�f,no67�/ -Õ'5����/�Ü* :;

4Ké3><�

�s	�����$v�Cxyz���^c���

��ÌÇÆ ��%&5Case 1.1±À%�5Case 1.2±ÃÄ�5Case 
1.4(Å%)��%&<=l,��!,ef4>�?5F�ý
þnwé1�5��C>45�ÐÑÒ*ÓÔh*0><�

6��ÌÇÆM@���%&5+,ÌÇÆ��%&£ÕÖA

¥,Z[4BC/5Case 2.1±À%ÝÃÄ���%&'ÁoÕ
Ö¥555 åCL=:'Ã(w���C570 å�'5PC�
��/����48b>zh:5!"#ÎÏ�DU8,1�

hh£�5��!,1�4Ké3><Case 2.2±À%Ýrs�
'ÁoÕÖ¥wé 50 åCL=:'BC/��C5j,¥
'Ã(w���C><Case 2.3±À%ÝÅ%�'ÁoÕÖ¥w
é550 å=:BC/��C5j,¥'Ã(w���C5
60å�' Case 1.4(Å%)h�Ðçèà`h0>< 
�s��4�5�v�Cxyzqrc��s��

��ÌÇÆ ��%&5&total Hb 'î�!�4.%Áoæ+
89:;4§é3><TOI'RS,���@PE�hç�5��

��/0&FG3é$i4Ké3>4î�!�4.%h�

Ð TOI£./* :;`äC>< 
6��ÌÇÆ���%&5ÁoÕÖ¥,&total Hb `K>n570
å±PC ��ýþn�=:'5!?@A,ÃÄh���,HI�J
%��4K�[� zh:5LÌÇÆj3ô3Ü* ��,Z[`

äC5Case 2.1±À%ÝÃÄ�'Ã(w�HIC5Case 2.2±À
%Ýrs�'ÕÖA¥, 45 åCL=:89C>45j,¥
Ã(w�HI5Case 2.3±À%ÝÅ%�:'ÁoÕÖA¥ 5 å
oXY�HIC5j,¥Ã(w�HIC><j,¥ 70Í90
å±PC ����'5+,ÌÇÆ��%&£570 ån,)à`
M²��C><jC&5j,¥ 10 åo'LÌÇÆ:Z[
'3é$%>45%?3£ 0[�mol/L]�LN%>< 

PC ���/ ���,Z[�/ &total Hb ,89`��

��� ��$Q��������^

�|� $<=tuQ������^

��������������Q����^

���
�����Q�����������Q���

�{� ./=tuQ������^

�������Q���������������Q�����z

}j���
~]��� �� ���

��
��=

}j��� �� ���

��
��=

��
��=

U��[Tn=

^�_`�= ^�_`�= GHIJK=GHIJK=

UV*Wcdo=
p��[Tn=

qr/sr= sr/tr= ur/vrr=
6�789=

tr/ur=



���� ����Q���������������Q�����z

}j���
~]��� �� ���

 
 
 
 
 
 
 
 
{_kl��qr 
 
 
 
 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

 
 
 

 
�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�� ��= ��= ��= ��
��=
��
��=

��
��=

����$<=tuQ����^

���� ./=tuQ����^

��{� 
�����QQ�����������Q���

��	� ��$Q��������^

�5h�§ h5Case 2.1±À%ÝÃÄ�' 9 V5Case 2.2
±À%Ýrs�' 7V5Case 2.3±À%ÝÅ%�:' 4V4 70
Í80å=>' 80Í90å, PC��n�89C><Case 2.3
±À%ÝÅ%�, PC��n�&total Hb489C>���'
I%45ÁoÕÖ¥,&total Hb 4�i/��CO�&%
>,�PC5PC ��n�j,��4FGÃÄ23><*
�5{E�ÓÔwé�i�,p%4��������u

v�$%&'Ké3*w0>M778<�

��|� �����������Q����^

}j���
~]��� �� ���

^�_`�= ^�_`�= GHIJK=GHIJK=

UV*Wcdo=
p��[Tn=

}j���

��
��=

��
��=

��=

��
��=

��=��=
��=

~]�� �� ���

{s�� ./=�$<=tuUwCxy ĉ���d��
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