
Acta Dermatovcner (Stockholm) 51: I I 1-119, 1971 

WATER EVAPORATION FROM NORMAL SKIN UNDER DIFFERENT 

ENVIRONMENTAL CONDITIONS 

L. 0. Lamke and B. Wedin

From the Bums Unit, Karolinska sj11kh11sel, and the Department for E11viro11mental Factors, 

Swedish Research lnslllll/e oj Na1io11a/ Defence, Stockholm, S11ede11 

Abstract. Water evaporation from human skin has bccn 

investigated in a climate chamber and wns found lo be 

betwecn 0.9 and 1.7 mg cm-"h-1 at room tcmperatures 

of + 15°C and + 28°C. Skin cvapor:uion increased 

sligh1Jy up 10 the temperature al which intensc sweat se

cretion started. There was no diffcrencc in cvapora1ion 

between men and women b�fore sen,,ible '"eatmg be!lan. 

Differencc, in air humidity did not significantly affect 

evaporation from the skin. This is dbcusscd with regard to 

thc cvaporation conditions of the air and the hydrophilic 

propertie, of the skin. The permcability of excised ,ltin 

10 wa1er was lower than the values obrnined in vivo, and 

1hercfore part of the insensible perspirntioa is probably 

duc 10 thc weak nctivity of the sweat glands. 

One of the most important functions of the skin 

is to prcvent desiccation and thus to keep constant 

the intcrior of the body. If 30 % of the skin area 
of a mammal is rcmovcd death cnsues owing to 
dcsiccation and metabolic stress (18, 22). The 

first measuremcnts of in�ensible perspiration were 

made by weighing subjects. During recent decades 

investigators have concentratcd on making mcas

urements ovcr limitcd skin areas. The first meth

ods were gravimetric, but now morc accurate elec

tro-hygrometric methods havc been devcloped. 

Both vcntilatcd and unventilated measuring cap

sules have bccn used. In 1944 Burch & Winsor 

(9) made measuremcnts on living and dead human

skin and in both cascs thcy found that eva

poration was about 6 mg cm-2h- 1 when skin

tcmperature was + 33 °C and air tcmperature
-t 24°C with 50% RH. Shahidullah, Raffle &

Frain-Bcll (31) using an unvcntilated method ob

tained valucs between 1.4 and 4.4 mg cm-�h- 1. 

Similar values were observed by Monash & Blank

(21 ).

These rather high values may possibly be ex-
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plained by thc fact that a dry environmcnt was 

used in the measuring capsule. lf. when measure

menl is bcgun, thc skin is humid comparcd with 

thc air in the measuring capsule, evaporation will 
be morc intense during thc first period of meas

urement until cquilibrium is cstablished. ff the 

measurement is madc <luring this first period the 

results will be too high. 

In his monograph on the pcrspiration of the 

skin. Yas Kuno (16) gives valucs between 0.7 and 

1.7 mg cm-"h-1
. Onken & Moycr (26) found 

that in vitro 0.3 mg cm-2h 1 passed through thc 

skin at tcmperaturcs bctwccn -t I 0° and -t 20°C. 
Cohen (I 0) mcasurcd on living skin an evapora

tion of I. I mg cm-�h- 1 at a room tcmpcraturc 

betwcen + 20° C and ,- 24 °C al 40-55 �o RH.
It should also be pointcd out that many results 

arc difficult to compare since they were obtaincd 

under different conditions. Table l shows 1he 

values obtaincd under comparablc conditions 

by differcnt authors. 

Certain authors (6, 20) considcr that cutaneous 

ioscnsible perspiration is dcpendent upon two dif

fcrent factors: diffusion through thc epithelium 

of the skin (transepidermal water loss) and slight 

watcr loss from thc swcat glancls. Others (9, 29) 
maintain that they have shown that no basal 

sweat-gland activity occurs. This view is sup

ported by the fact that persons bom without swcat 

glands have a transcpidermal water loss of com

parable size with those having normal swcat 

glands (29). Anothcr phcnomcnon which denies 

basal swcating is that dry substances charactcristic 

of sweating cannot be shown to be present on the 
skin after a period of insensiblc perspiration in 

persons who are normally cquippcd with swcat 
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Table 1. Emporarion from normal human skin in l'ivo 
according to d1ff erent authors. Fig11res from compar

abfe regions at simifar conditions are taken 

Au1hors 

Felsher and Ro1hman ( 13) 
Kuno (16) 
Fallon and Moyer (12) 
Ohara and Ono (25) 
Bettley and Grice (6) 

Cohen (10) 
Bakcr and Kligman (3) 

Spru,t (32) 

Ycar 

1945 
1956 
1963 
1963 
1965 
1966 
1967 
1969 

Skin "ater loss 
mg cm-•11- 1 

1.16-1.71 
0. 7-1.7
0.43 
I. I 1-1.29 
0.254 

I. I
0.29-0.34° 

0.60 

a. Vulues with anticholinergic suppression of ba,al S\\eating

glands (16). For basal swcating speaks thc fact 

that cutancous evaporation can be lowered by 
anticholinergic drugs (16). 

Many investigators consider that penetration of 

thc skin by water is decreased by a special layer 

in the skin, thc so-called "barrier" (8, 30, 35). 

The mcchanisrn has not bcen elucidatcd beyond 

dispute. According 10 Szakall this Jayer consists of 

pars conjuncta of the straturn corneum, which is 

situated above the stratum granulosum. Other au

thors assert that there is no anatomically bounded 

barrier, but that this can be rcgardcd rathcr as a 

name for a physical property ( 11, 28). This prop

crty is probably dependent upon a lipoprotein. 
Swanbeck & Thyresson (34) proposed ( 1965) that 

kerato-hyaline material comprises the structural 

basis for the barrier's function with respcct to the 

diffusion of water. 

RH 
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Fig. I. Diagram ,howing lhe po,,ih11i11e, for 1be var) ing 
1cmperature and humidity in the clim,llc chamhcr u,cd. 
The range of conceivable cltm,llc, he, wi1hin 1he �haded 
aren (mod. afler I indgren ( 19)). 
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I- ig. ] . Recordings from the
,ame �ubjcct"s thigh for
diffcrenr arnbicm iempera
tures. 

The aim of the present investigation has bcen 

to study how the tempcrature and humidity of thc 

surrounding air innuencc evaporation from nor

mal skin. The results are intcndcd to provide a 

basis for studies on buracd skin and experiments 

for diminishing evaporation from burned patients. 

MATERIAL AND METHODS 

All the experimenls were made in u climate chambcr 
cons1ruc1ed as folio\\,: the walls, wh:i�e ).-value was cal
culated 10 be 0.05 Kcal/m h •c, are lined on the inside 
with com,gated aluminium plme. The cciling is of smooth 
aluminium pla1c and under this the air humi<lifiers and 
thc cooling units are installed. The floor is of concrcte 
with high thermal capacily. Tbe climate area i� shown 
in Fig. I [Lindgren (19)]. Accuracy, on adjustrncnt 
within 1he relevant test area is, for temperature, ± 1 1 2°C 
and for humidity, ± 4 •'o RH. 

To measure cvap:,ration from the skin, an evaporo
mcter was used (17). The in,1rument function, in ,uch 
a way 1ha1 a strcam of air passes a1 2.5 cm/sec over a 
25 cm' 1est area. The increase in humidily is recorded 
aftcr equilibrium has becn cstablished; and as lhe 11ow 
of air i, known, tbe evaporation can be calculated. Fig. 2 
shows typical recordings. The total weight lo,s of thc 
subjecis b measured with a wcighing m.ichinc (Sautcr 
VI SJ 25). the accuracy of which c. ± 10 g. The ,kin 
tcmpernturc wa, detcrmincd with a thcrmocouplc (Ellab 
T C 3) and recorded wi1h an accuracy o[ ± 0.25°C. The 
melh:id of mea,urerncnt involves o small ,ource of �rror 
inasmuch a, Lhe 1emperalllrc valucs for the ,k in an: in
flucnccd by lhc temperature of the surrounding air 'fo 
obtain morc precise mea�urcmcnl�. ho\\cver. wJ, not con
sidcreu po"ible for prncucal rea..on,. 

The i1l\e,1iga1ion �onsisled of thc follow,ng dctermina
uons: 



(A) Quantitative determination of evap:iration from
subjects in air of varying temperature and humidity. 

(B) Determination of tcropcratllre range in which a
pronounced increase in sweaiing occurred in persons at 

rest. 
(C) Quantitative determination of water diffusion 

through excised skin specimens. 

(A) Determinations according to (A) were made on
healthy subjects betwccn the ages of 21 and 60 years. The 
investigations were divided into two series. At first, hu
midity was kept c:rnstant al 40% RH, whereas the 1em
pera1ure of the air was regulaled to thrce differenl lcvels, 
+ !5°C, +28°C, and +4! 0C. Secondly, the air tem
perature was kept constant al + 28°C and humidity
was adjustcd 10 20%, 40%, and 80% RH respeclively.
Measurement was cominucd until skin temperature and 
evaporation were constanl. AL that ttme equilibrium was 
considered LO be reached. 

For a recumbcnt naked person at rest the lower limit 
of the zone of physical temperature regulation is between 
+ 25° and + 26°C. This applies provided the 0ow of 
the ambienl air is not greatcr than the normal convec
tional flow around thc body and the air is neither ex
trcmely dry nor humid. The upper limit has not been
definitely established but is probably about + 40 to 
+ 45°C. ln a long series of climate chamber experiments
at the Swedish Research lnstitute of National Defence.
+ 28°C was found empirically to be the temperature at
which the organism, according to both subjec1ive and 
obiective determinations, is in thermal balance (2, 14). 
Olher temperatures caused a sensation of cold or
sweating, res_pectively. 

The firsl series, "the temperature series". consisted of 
9 men and 10 women whose mean ages were 33.2 years 
and 36.5 years respectively. The second series, "the hu-
111idity series

u

. consisted of 10 men and 6 women whose 

mean ages wcrc 37.9 years and 40.8 years respectively. 
Before the determination was made the subjccls srnyecl 

for not less than half an hour in thc relevant climate. 
The investigations were rnade with the subjects in a rc

cumbent position. Evaporation was measured on the back, 
chesl, forearm, and thigh (Fig. 3). Three determination� 
were made in each climatc for each test area. The mean 
value was calculated for cach test area. 

(B) The delermmations were made on 4 subjects al rest,
2 men and 2 womcn. The temperature was incrcased 
slep by stcp at inlervals of 2 hours, from + 30°C LO 
+38°C (+30°, +32° . +34°. +35°, +36° , and 
+ 38°). Du ring the entire investigation the ambient air
had a 40±4% RH. By means of repeated measure
ments the point was observed whcn a pr:,nouncecl in
crease in sweating occurrcd. It was assumecl that at this 
tcmperature thc body was no longer able. by radialion, 
conduction, convection. and insensible pcrspiration only, 
to maintain tempcrature balancc, but had lo rcsort to 
hcavy cutaneous evaporation in order lo cnsure the nec
essary energy loss. 

(C) In thc investigation according to (C) the amount
of water that penetratcd excised ,pecimens of human 
breast skin was determined. ln connection with routine 
operations pieces of skin 5 x 5 cm werc rcmoved, corre-
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0 

Fig. 3. The four test areas: back, chest, forearm and thigh. 

sponding lO the mcasuring rangc of the evaporometer. 
Subcutaneous fat was removcd from thc skin, and the 
sk.in chen fastened in the ·'djffusion chamber" of the 
measuring instrument (Fig. 4). so that its lower surface 
was in direct comact with Lhe slowly flowing physiolog
ical saline solution. Special carc was tas.en that the ten
sion of the skin was thc same a, that in its natural slatc. 
The tcmperature of the circulnting fluid w:is regulatcd so 
that the skin surface had the same temperature a, under 
the correspon<ling in vivo conditions ( + 34°C). Evapora-
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Skin 

Fig. 4. Diffusion chamber for determining water penetra
tion through excised skin. 

tion was mea�ured wi1h 1be evaporome1er as s1ated nbove. 
For each piece of skin thrce determinations wcre made 
on the first duy at intervab of two or threc hours. af1er 
which the mcan value was calculated. ln all, I O skin 
specimcns were inve<tigaled al + 28•C and 40% Rl:-1. 

The accuracy for practical use of the cvaporome1er 
method was tested by comparing the value, ob1aiaed with 
the evnporomeler with Lhe lo�ses recorded whcn weighing 
the subjects. A total of 9 determination� wa� made for 6 
subjcCI< both at + 28°C, 40�0 RH, and at 15°C, 40% 
RH. Jmmediatcly beforc the subject, were weighcd, eva
poration from 1he skin of 1hc four abo"e mcn1ioned areas 
wns mcasured, af ter which total evaporat ion wa� calcu
lated for 1he whole body surface area. The subjccls were 
weighed again after 7 hou,-... The weight was Lhen cor
rec1ed for drink and urinc. The Io,ses through tbc res
piratory system were calculated aftcr the volumc of thc 
cxhaled air. 1he hum1di1y ond 1he tcmperalure had been 
dc1crmined. The corrected values arc shown in Table Il. 

On comparing the vnlues obtained when using thc eva

p:irometer with those obtained by weighing. no significant 
difference wa< found. The mean difference betwecn the 
values of the two methods was for the highcr temperature 
( + 28°C) 5.4 ± 5.0 g h and for the lower 1empern1ure
( + J 5°C) 3. 7 ± I. 7 8/ h. Thu,, there was good agreement
he1ween the mcasurements mode accortling 10 tltis mcthod 
and those obtained by the method of weighing the sub
jects which previously had been usually employed.

RESULTS 

A. Q11an1itarive determination oj

evaporarion in s11bjects in air ar

di// erent temperatures and with

varying /111111idi1y co11te11t

During the determination of evaporation from the 

skin at different temperatures and degrees of hu

midity all thc subjccts fclt well during and after 

the experiments. At + 28 ° C all of thcm experi

enced a scnse of well-being. During the timc 

thcy were suhjectcd to a tempcraturc of + 41 °C 

moderate sweatiog occurrcd aftcr 15-20 min. At 

+ 15 ° C all thc subjccts cxperienced a troublesome

sense of cold af ter 15-30 min. In all of thcm at

this tcmperalure pcripheral vasoconstriction bcgan 

to appcar with white fingers and toes.

In the series with constant tempcrature 

(+28 ° C) and varying humidity (20%, 40%. and 

80% RH) the subjects felt no discomfort. 

The mcan valucs o[ the wholc material for the 
diffcrcnt climatcs are shown in Fig. 5. 

The effect of differenr roo111 temperawres 011 

Table Il. Comparison be11vee11 wa,er loss according to evaporome/er and weighing at 

respectively 
28°C and 15

°

c 

Temp. , 28°C, humidi1y 40 °0 R H Temp. 15°C, humidity 40 °
0 RH 

Total lo,s Total loss 
according 10 according to 

evaporometer Total loss evaporometer Total loss 
Skin and calcula1ed according Skin ond calcula1ed according 10 
evaporation respira1ory loss to wcight evaporation respiratory loss weight 

Subiect (g/h) (glh) (g'h) (g'h) (g'h) (glh) 

A 44.0 59.0 57.1 16.1 30.7 27.1 
B I 30.0 45.0 47.1 16.3 30.9 30.0 
C I 31.7 46.7 45.7 18.6 33.1 35.7 
D 1 54.7 69.7 71.4 17.6 32.1 41.4 
E 1 32.4 47.4 55.7 18.0 32.6 37.1 
F I 43.4 58.4 100.0 16.0 30.6 33.1 
A 2 26.9 41.9 50 0 13.6 28. l 40.0 
C 2 40.6 55.6 42 9 13.7 28.3 35.7 
F 2 32.3 47.3 50 0 14.0 28.6 28.6 

Mean±S.E. 37.3± 3.0 52.3±3.0 57.8± 6.0 16.0±0.6 30.6± 0.6 34.3± 1.7 
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tig . .5. Mean value, for cvnporation from the skin mcas

ured ut varying tempcratures and h11midi1y. 

evapormion from the skin. A comparison between 
evaporation at -t J 5 °C and at + 28°C showed 
a mean diffcrence of about 0.70 ± 0.15 mg 
cm 2h- 1

. This difference is highly significant 
(Tables JII a and m b). 

Ar , 41 °C moderate sweating occurred, and 
the difference between evaporation herc and that 
at lhe other two temperatures was, as expectcd, 
highly significant. 

A comparison between the vaJues for the com
mon climatc of the two series ( + 28°C and 40 % 
RH) did not show any significant differcnce. 

Al both of the lower tempcrature ranges 
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(-15 °C and +28 °C) no difference was ob
served between men and womcn. On thc other 
hand, at --t 41 °C there was a significant differ
ence bctwcen these two groups. The differcnce 
between the mean valucs was 7 .9 mg cm -2h 1. 

According to thcse measuremcnts the cvaporation 
in womcn in mg of watcr per cm2 and hour was 
30 °:, less than that of men. 

Statistical anatysis with the t-test for paired ob
servations for evaporation from the differcnt parts 
of the body showed onty at + l 5 °

C and + 41 °C 
statistically significant diffcrences betwccn the 
trunk and the cxtremitics. At -t- 41 °C no signifi
cant differcnce betwcen various parts of the body 
could be demonstratcd for ccrtain. No differcnce 
was observed between back and chest or between 
arms and legs. At + 15 °C the skin temperaturc 
was, as expccted, higher for the trunk than for tbc 
extremilies, but no difference was found al 
+ 28°C and + 41 °C. This is especially notewor
thy with rcgard to the above-mentioncd differcncc
between trunk and extremitics in diffcrent cli
mates.

The effect oj di//erences in air hu111idi1y on 

evaporation. In this series no difference was ob
served for certain berwecn the various climate 
areas (Tablcs IV a and IV b). Hcre, perhaps more 

Table llla. Skin emporation in mg water per cm' and hour ±S.E. al 40";0 RH and different ambient air tem
perature. Res11/ts from 9 ma/e s11bjects at three different temperatures. Act11a/ skin temperature wirhi11 parenlheses 

Air temp. Dnck Chcst Arm Leg Mean 

15° 1.10± 0. Il 1.23±0.17 0.87± 0.09 0.83±0.09 1.01±0.10 
(31.7") (31.5°) (30.9°) (29.4') (30.9°) 

28
° 1.73± 0.19 2.14±0.24 1.55±0.18 1.65±0.21 1.75±0.17 

(35.0° ) (34.9°) (34.9°

) (34.3 ) (34.8 ) 

41 ° 24.23± 1.90 26.05± J.82 21.00± 1.50 20.23±0.90 22.92± 1.35 
(36.0°) (36.0°) (36.3°) (35.9 ') (36.1 °) 

Table lllb. Skin evaporatio11 in mg water per cm' and lwur -:r..S.E. at 40 °
0 RH and differem ambient air tem

perawres. Ten Jemales measured three limes in each c/imale. Actual skin temperature within parentheses 

Air temp. Back Chest Arm Leg Mean 

15° 0.89±0.06 0.90±0.05 0.87± 0.04 0.81±0.04 0.86±0.05 
(31.6°) (31.0 ') (30.1 °) (28.1 °) (30.2°) 

28° 1.51 ±0.20 1.63±0.2] 1.53±0.19 1.49± 0.23 l.54± 0.21
(35.1 °) (35.1 °) (34.6°) (33.8,) (34. 7°) 

41 ° 17.60±2.20 14.37± 2.09 12.81 ± 1.83 15.44± 1.58 14.99± 1.69 
(36.3°) (36.6°

) (36.4°) (36.3°) (36.4 ) 
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Table I Va. Skin ei:aporation in mg 11·arer per cm• and hour ± S. E. al T 28° C air temperature and al different 
relarit•e lrumidiries in ambienr air. Results from 10 male subjects. AN11a/ skin tempera/1/re within parenrheses 

Air 
humidily Back Chest Arm le& Mean 

20'\h 1.37±0.13 1.65± 0.31 1.12=0.07 l.l8± 0.08 1.32±0, 12 
(35.0) (34. 7) (34.6) (34.1) (34.6) 

40
°

0 1.33±0.10 1.69± 0.25 1.24±0, 12 1.17± 0.13 1.37± 0.12 
(34.9) (34.8) (34.7) (34.2) (34.7) 

80"• 1.30± 0.12 1.37±0,18 1.05±0,04 0.93±0,06 1.16± 0.08 
(35.0) (34.9) (34.8) (33.9) (34.7) 

Table lYb. Ski11 evaporatio11 in mg water per cm' and hour t-S.E. at -28 C air temperat11re and m different 
relatire humidities in ambient air. Resuhs from 6 Jemales. Actual skin temperalure within parenrheses 

Air 
humidity Back Chest Arm 

20°0 1.16±0,15 1.07±0.05 0.92±0.06 
(34.9) (34.8) (34.4) 

40•� 1.18±0,17 1.29± 0.18 1.22±0, 16 
(35.0) (35.0) (34.3) 

so�. 1.14±0,07 1.16±0.09 1.07± 0.08 
(35.1) (35.2) (34.7) 

substantial cvaporation might have been expected 

in the drier climate, but no such incrcase was 

recorded. 

No statistically significant differcnce bctween 
men and womcn was observed in this climatc with 
varying humidity. On thc other hand. thc prcvi
ously noted differencc bctwcen various parts of 

6 
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3 
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Evaporahon 

* 

1 *_.........*

I "C 
32' 34' 36° 38

° 

Air temp. 30 

Fig. 6. Curves sbowing: the increase in evaporation from 
the sk.in ond tbe fall in �kin tempcraturc when 1he am
bient temperaturc is incrcased beyond the swcating point. 
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leg Mean 

0.94±0.09 1.02± 0.07 
(33.6) (34.4) 

1.09±0.17 1.19±0,16 
(33.9) (34.6) 

0.86:r0.04 l.07±0.06
(34.0) (34.8)

the body was again found. Thus, in all the cascs, 
with the exccption of two, therc was at lcast an 

almost significant diffcrence between thc trunk 
and the extremities. The two exceptions rcferred 
to the comparison betwecn chcst and arms and 
back and arms in a climate of 40% humidity. 

No significant difference betwecn men and 
women could be dcmonstrated, altbough thc mean 
value for the men appcarcd to be somewhat 

higher. 

Skin tcmperaturc showcd only slight variations 

in thc climates with different humidity. The tcm

perature of thc outer sidc of the thigh was slightly 
lowcr thao that of thc other parts of the body. 
Tables IV a and IV b show the values obtained. 

B. Determination oj the

temperature range in which

pronounced increase in

sweating occurs in persons at rest

Jn this invcstigation the subjects did not fcel any 
discomfort from the warmth at + 30° C. At 

+ 32°C this causcd slight discomfort, and at
I- 34 °C sligbt sweating on the thigh began. At
+ 35 °C thc subjects sweated on their forebcads
and on certain parts of thc back. Visible sweating



over ]arge parts of the body was ohserved at 

+ 36°C. At the onset of sweating there was a

pronounced decrcasc in skin temperature (Fig. 6).
Therc was no appreciable difference between the

onset of sweating in men and in women.

C. Quantitative determination. of

the diffusion oj water through the

excised skin specimens

The mcan evaporation from I O exciscd specimens 

was 0.80±0.09 mg cm-2h-l at +28°C and
40 % RH. Evaporation from the same surfacc of 

water and at the same temperature and humidity 
conditions was, according lo the evaporometer 

52.6 mg cm-th 1. The skin thus reduced the 
cvaporation by 98.5 % . The corresponding eva
poration from living subjccts was 1.46 mg 

cm �h 1
. Hence evaporation from the excised 

skin was 45 % less than that from normal skin. 

DISCUSSTON 

In the series with constant humidity and varying 

ambient temperature a highly significant differ
ence was observed between skin perspiration at 

+J5°C and +28 °C. Apparcntly, the amount of
water given off is dccreased at lower temperatures
which is favourable to the heat balance. This was

cstablished also by Grice & Bettley (15). Ohara,
Kondo & Ogino (24) found tbat it was primarily
the lowered circulation that influenced evapora
tion from the skin.

Morc water was given off from tbe trunk than 
from the extremities at +15°C and +4! °C. At
+ 28 °C no difference could be measured for ccr
tain. Nor did Baker et al. (3), who studied the

corresponding parts of the body, observe any dif

fercnce within this temperature rangc. That the

difference in evaporation from various parts of
the body is smallest at +28 ° C may be due to the
fact that the skin tcmperature is then very similar
in different parts of the body. This indicates that

skin circulation, and hence surface temperature,
stands in a definite relation to basal insensible per
spiration. At + 41 °C, when swcating was mo

derate, the difference is probably due to numerical
variation of functioning sweat glands (16).

It has been shown (27) that if the sweat glands 
are inactivated, cvaporation incrcases only slightly 

with rising temperature. In our measurements, 
which were made without inhibition of sweat 
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gland activity, a slight increase in sweating from 
the skin with rising ambient temperature was ob

served. This increase could be due to thc fact that 

the activity of the sweat glands was augmented 

and constituted an increasing part of the insensi

ble perspiration. 

Al 41 °C and 40% RH, when sweating was 
moderate, a significant difference was found be
tween men and womcn. The valuc for women 
was about 30 % less than that for men. This 
condition can be explained partly by the fact that 
men have a higher metabolism, and that at this 

temperature range the body energy produced can 
only be disposcd of by sweating. 

In the series with varying air humidity it was 
found that evaporation from the skin remained 
unchanged in the different atmospheres. Here, 

lowcr cvaporation had been expected in a more 

humid environment, on account of thc reduced 
capacity of the ambient air to take up more water. 
The explanation for this is probably tbat the wa
ter supply to the surface at +28°C is insignifi

cant compared with thc evaporation and transport 
capacity of the passing air, thus the water that 
reaches the surface wiJJ easily be evaporated and 

transported away whether the air is dry or moist. 
Another contributory factor is that the skin is 

hydrophilic (20) and contains more watcr whcn 

the humidity is higher. This wi\l cause a higher 
degree of water penetration through thc moist 

skin according to Spruit & Malten (33). Adacbi 
& Ho (1) considered that this was dependent upon 
thc fac1 1ha1, when air humidity was higher, the 
respiratory water loss was lower, which led to a 
rise in cutaneous sweating. Some investigators 
have also found a slight decrease in evaporation 

from the skin when the bumidity of the ambient 

air is increased (7, 10). 

The measurements showed that subjects at rest 

bcgan to sweat at a room tcmpcrature between 
+ 34° and + 35 °C. This agrees with earlier ob

servations (5, 23). When treating bums with warm
dry air (4) the temperature of the air should be
kept just below this temperature so as to ensure
that water loss is not increased by sweating from
the unaffected parts.

On testing the permeability of tbe excised skin 
to water vapour it was found tbat this, compared 
with a surface of water, reduced evaporation by 

98.5 % . The same reduction was found by Onken 
ct al. (26). Compared with in vivo determinations 
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these values were 45 % lower. This indicates that 
part of the insensible perspiration is made up of 

transepidermal water loss. 

To sum up, we found that at rest and at room 
temperature, evaporation from the skin slightly 
exceeded 1 mg cm-�h 1 corrcsponding to an in
sensible perspiration from the skin of 400-500 
g/day for a body surfacc of I .7 m:i. A rise in the 
ambient temperature only slightly increases skin 
perspiratio□ up to the onset of sweating. Evapora
tion from the skin at normal room temperature is 
affected very little by changes in air humidity. 
For persons al rest, sweating starts when the am
bient temperature is bctween + 34 °C and 
+ 35 °C. Consequently, when treating bums with
warm air, until further investigations have been
made, the temperaturc of the air should be kept
just below this value in order to prevent sweating
in the unaffected parts.
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