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EXPERIMENTAL STUDY ON AIR HUMIDITY SENSATION
IN HOT ENVIRONMENTS
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Tomohivo MATSUO, Hideki KUBOTA, Novihiko KAMATA
and Shinji WAKAMATSU

In order to examine the relationship between Air Humidity Sensation (AHS) and skin relative humidity, a series of experiments of three different conditions on

Air Humidity Sensation was conducted with subjects of both sedentary and ergometer activity conditions in hot environment. Skin relative humidity was

identified by applying measured mean skin temperature and sweat rate. For the experiment in which only AHS was asked, predicted mean skin temperature and

sweat rate were applied. After analysis, it has been confirmed that the Air Humidity Sensation has a good correlation with the relative humidity of the air at the

skin surface.
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APPENDIX | :
BHERTARABRICSTZ2EYROIEMEOENDNHFE 1920
ANEEBIE L OMOALHERIT TFNETHEOET TERT 84,
KADEDITRINS,
Au(1 = 0) = dsest Qures Qar + Qowe Tt + @& +a. W/m? (A1)
ZOHREHRIZBNT, FERBZEVDIE @y Qoo s G D4
HTH D, BRAERT g, L TEIRREERAL.
owr = Kowe (e = Leesw ) W/m? (A2)2
BIFKERIE Py 2 KR t, O—KRKTIEBT 5. Th2bb5,
Do = ag ty + by kPa (A3)
INS5DORA2), A EFATH L. LEBD4AEHQyr Qo G~ Q13
ETEYRBRLD—RATRINDZ EITRD . FEEEN EEZOR
EHRADMSRDLSIIE SN S,
tw =L a1 = 1) = {Qsres + Qrres + Kair(bg — D)
F Qowell = Ky / Kipa)
= Kot (L= Kgip / Koo Vesesw = K £,1]
/ (ag Kye+ Kol = Ky / Kpa) FKre ] (byeow S e = 36) T (A4)
CORRZEFRALT, BAFKRELIBEBNRBIIRADOESILERINS,
Wow = Qo /Aimax

= (Ko (o = tosw) + Qe M Kiae (D = D)) ND (A5)
—F. EREEOBNE witRkKXOLdItEbhIN 5,
W = Wair+ We, = (Qair+ Qo )/ Qe
=(1 = Wo ) K/ Kinax + Were ND (A6)

Ko =1/(Rye + R
=1/{0.1551, /0y LR) + 1/(LR-h,f,)} W/(m?-kPa) (A7)#"2®
K (A4, (ADDERICIE. TieofEEEALEY.
Qsres = Kores(tex = £;) = 0.0014 q,,(34.0 - t,) W/m?
Qires = KireDex = P, ) = 0.0173 q,(5.87 - p,) W/m?
Ky = 1/(Ryr+ Ree + R0
=1/{0.328 + 0.1551, /(i LR) + 1/(LR"h,f)} W/(m?-kPa)(A10)1.27-28

(Agy
(A9)Y

iy=0.34 ND (A11)2029
h.=12.1v05 W/(m?-K) (A12)%
ay,=0.270 kPa/K. by =-3.834 kPa (A13)
Qe =0.42 { @, (1 - 1) - 58.14} W/m? (A14)®

Ko = 28 (b 2 tye)s Kot = 0 (b < o) W/(m2-K) (A15)%Y
K/ Kmax = 10.1551, /(i;*LR) -+ 1/(LR-h.-f,)}

/{0.328 + 0.1551,/(i,,-LR) + 1/(LR-h,-f,)} ND (A16)

Gre = Kty — t.,) W/m2 (A17)

k. =1/{0.1551,+ 1/(h-f)} W/(m?-K) (A18)

b =[ 33.8 (KB 1, I#HERK. 1met) T (A19W

31.8 (FRMT)NIA—%, 2.8met) T (A20)2

top = (hety + hept,e,) /(B + hyyp) T (A21)®

B =4 € 0{273.24 (t,+ £,)/2P L. W/(m>K) (A22)

APPENDIX i :
BEENEBE RH,, %
BRSHEAHERE RH,, IR BICET 2 EROKERE Dy EFHKIE
2B 2MAEKE Dy PBRICK > TRRATERIND,
RHy = Dosr / Do ND (A23)
—H HHEHERTICL > TABRERAN S ORREE qu 13
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ROLIITREINS, Gowe ! PAUBRBERE OEBERTICL 2XHBREE W/m?
Qs = Dot = Do )/ (R + Ruyse) g/(h-m?d (A24) q,,, : BEERTICX>BBRREE W/m?
T EESZRIKTENZEROEBRANS OBRKEREE  quw ABHSOKIFHEEICL Z2EEROEE g/(h-m?)
Qumax IR TRENS, Quarr: THERBIC K D HRREE g/(h-m?
Qumax = (D = Pa )/ (Rygie T Ruee) g/(th'm? (A25)  Quua: WNIEAGERED» S OBRKEREE g/(h-m?
ZDEE, KEXRHOBNE wilROLSITREN S, Qures: WIRIZ K DERHEE g/(h-m?)
W= Qs / Qovrmax ND (A26) Qo' ABRED S OBRREE gt usw) g/(h-m?
= (Dysr = P2 )/ (D = D) R, 1 ARSI (=0.1551,) (K-m?)/W
DED., REREDKEIE Dysr SREREDENR w LDOBIR R, : EROBIKIEH (kPa-m?)/W
& DRRTRENS, ' R : MEORERERIER (K m2)/W
Dsst = W Do + (1 - Wip, kPa (A27) R, : AOXREEBEREEER (kPa-m2)/W
Ko T RICRTHEDREHHREDORGER 9nHEMI N2, Ry : BROBSIEM (kPa-m?2-h)/g
RH,, = w+ (1 - W)D,/Dy ND (A28) R, : AMEOREESEEES ' (kPa-m?-h)/g
RH : ARZEKROHEINTE ND
HA= 1O 1" ‘ RH, : REREICHET 2 R OHEMNEE ND
Ay FHER LSBT 2K RIELEP, ICBb5%K kPa/K  t, : KB C
Pyu=ag ty+ by (a4 =0.270,27< t,<37 C) by FESURE e
by : KR t, 12513 B RFIKRSUE Py OB B R KPa  t,, : fERREE =(huptrep + Bet,)/(roy + L)) o
Py=ay ty+ by .(by=-3.83,27<t,<37 <) top : VEFIRGHREE C
f,  NERHEREME (= FXKIDHE / DuBois W ) ND  t, : FEREXRERE T
for : NEB RIS ERE ND by BEEFRTNAE 2R LR ERTRE T
h : BEBELERE= h A+ b, W/(m?-K) v : HNEE . m/s
h.: MRBEER W/m?2'K)  w: REBREOBNEGEw,+ w,,) ND
h,  REMEER (=4 £ 0{273.2+ (t, + t,,)/2P) W/m?K)  wy,: SRERBIC & B2ENH(=qy/ Anax ) ND
Byt VERATRGHEAMEER (= L h,) W/(m2-K)  w,,: BiFICKDENR(=q0/ Qe ) ND
iy EROFEER ND 7 :SEREREEREGW/ay) ND
kg ¢ PEBUIC K A HEEBE AR W/(m?-kPa)
k, : BRI g/h—W (=H,/3600=0.674) W/(g/h) (19994F 7 A 10 B JRASSEE, 20004 1 A28 B R RE)
Kires: BRIC K DGR W/(m?-kPa)
Koot BN RERED S DB RE W/(m?-kPa)
ke BREHEXBRIC & D BB R  W/(m2K)
Keres : FERIC & 5 BB R W/(m?-K)
Koo IREMERTICL A REBEATRER W/(m?-K)
Koo t ILIREREF OEBIERITIC & 5 BEMFAR W/(m2-K)
H, : KOEREH(=2.43 X 10%) I/g
LR : V1A A¥ (<16.5) K/kPa
D, : BAHZEKOKEIE kPa
Dex : BRDKESE kPa
Dy & FHEEERMBEIC BT 28K RKE kPa
Dasr © HEREICHETHEIOKEIE kPa
q. : MRICX B BREE W/m?
Qe © THFERIC K 2BREE W/m?2
Qo © DL EREE W/ m?
Qires : FERIZ & 2 BRRRFREBE W/m?
ax © TRV NMERE D S OB KERAIREE W/m?
ay : RHBREE W/m?
g, : BRIC L BRREE ) W/m?
Gsres * WFIRIZ & B SHEATE B EE W/m?
Qe MERED 5 DRBARBEE(=qy,+ o) W/m?
Qo . BT ICE D RHBATEE (CQoet Qo) W/m?
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