[ Downloaded from mme.modares.ac.ir on 2024-04-20 ]

360-355 oo 01 o lesis (18 0,95 1397 (13393 ()30 SHlKe S Iigo dlxo

A3 ke dalinle =
= _
M . :;L
I Sl (Gwiigo s
mme.modares.ac.ir UTRes

i Ol Cwd (Fole Gl g S50 (Sele wd 9 08 eles o 2L
W (gilo g G 5

3 sl yu ol ye 3T 28800 93 Lids jale wace M LIS WIS

Ay i ol (Sl pwdige eliwl =1

Ky edi o oKl (SOl puwige okl =2

Ay iy oSN (SOl wige eyl (pwolisd )8 g9l ~3
kkhalili@birjand.ac.ir 97175/376 iy saio ciz y #

oS> Al WleWb!

JolS” imgy dlia
1396 L1 26 :cal,»

o S Jlosl o cuns 4l )l Gl p 33 (Sojlnid g 638 slaaasuie Glojen pb )y Ban b il s
d)lb)%).’.ﬁ“j gS\..SJ )l oolazwl L o u\.@x‘i‘ub )l )n.u 89 Ot{.u.'.) dl)f @)‘P c..;l: AwL.u‘ u;‘ » o | A...B);.\J O yguo RURW &Loru 1396 o 08 w,),,\,
S8 )l gl gloy e (sl (28 il (plel Jdod glaybgy (6554 b e sl 4B L8 b)) 3)50 (BlS 0 1396 (5522 sculus 5 i)

) o Dge S 9 628 bl 9 e a8 I (L @ls anl aBl dnngi il (Sufglid 9 63,8 Laulpd gl Ol s
(oS gloj 9 B plpd gy 8 )L St 5 LS (G4 0357 a3Ld (i Moy male 2oy (B o2
Sligre dhal) (S Gloj g St o )i (G4 035 el (B o Jiwe el oz b L 3LE Sl El ol
)‘?l)‘f > ')I)é‘ L_s';)l)> C“’L’ UL") w"-’ dl)f &5‘4@]) © o Al «5‘“> C)}‘f‘")f) )] ool l’ ‘)‘9l> d"x’” 2P (e '\‘SLS" )])éﬁ
a1 4y s 1uoyd 20 5905 b Wlgs o 5l )31 Syl sl loj a5 amd e i dlaly ol sl 0ad 0313 drwgs (oo yu SIS

Cugy (S by
oy S8
38 opdle SS90 5

Sl dsl el ey AT Bro (o)l el g 1 (6 il 4 & ol G (Sl ol g egdle il it £Y
Dgd oo S oyd 1 dgas o8l

Empirical assessment of the individual and physiological factors affecting the
thermal response of human hands under intense cold stimulation
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ARTICLE INFORMATION ABSTRACT

This study was conducted to investigate the simultaneous effect of individual and physiological
characteristics of subjects on the hands thermal response under severe cold stimulation. So, the hands’
transient thermal responses of 89 male students was evaluated by thermography imaging technique.
Then, by applying statistical analysis methods, experimental relationships have been developed to
estimate the thermal response time of the subjects with different individual and physiological
conditions. The results showed that among the 9 individual and physiological parameters (age, vascular
fat, muscle percentage, fat percentage, body mass index, systolic blood pressure, diastolic blood
pressure, heart rate and fasting time), only there are four independent parameters of internal fat, body
mass index, systolic blood pressure and fasting time have a significant relation with the response time.
Also, using a multivariate linear regression, a relationship has been developed to estimate the thermal
response time of the subjects against cold stimulation. This relationship indicates that the response time
of the obese can be up to 20% higher than that of the lean subjects. In addition, the results shows that
for each one hour after the last meal, the thermal response of the body is slower about 1%.

Original Research Paper
Received 17 November 2017
Accepted 29 December 2017
Available Online 12 January 2018

Keywords:

Skin thermal response
Cold stimulation
Infrared thermography

3 en s (ol Gge LB aex 5l ol Sl b Loy Luls
Ol bl ol iles JyuS 1, og3 slos b aiS e 5O dhaae

dodo -1

el Gl g pawis glp boasls S 3 So % sles

[ DOR: 20.1001.1.10275940.1397.18.1.37.4 ]

gl 508 15 g cemlio o3l G0 095 sleo Laas sl oy olly
Solxe plyiedy Wl oo banme (5l Lalpd 5S4 S o0 @i
A s g LA cdls 693 slaaazine )l psat )d e

WSS

Please cite this article using:

D28 4 S 0 Sg Sldgzge plo asle Gludl o (IS sk
Ll e o o8 bt wsie i Jedll oS 055 51 lams
b ogdioe el Gops Bgile 55 9 Comgn (Sl Goye gl (le)S
30 ON Omizmed g ads sl ples o3l yo el u> Uy sleo

s los oaliiw! J23 yle 51 Allio ol @y gla (sl

Kh. Khalili, S. A. Zolfaghari, A. Ezatian Sarabi, Empirical assessment of the individual and physiological factors affecting the thermal response of human hands under intense cold

stimulation, Modares Mechanical Engineering, Vol. 18, No. 01, pp. 355-360, 2018 (in Persian)


http://mjmec.ir/
https://dorl.net/dor/20.1001.1.10275940.1397.18.1.37.4
https://mme.modares.ac.ir/article-15-5581-fa.html

[ Downloaded from mme.modares.ac.ir on 2024-04-20 ]

[ DOR: 20.1001.1.10275940.1397.18.1.37.4 ]

Obles 5 Sla Juld

Sa3u (e pan Ky e Gl s d s Fawly 2 350 ST3I9I9a5u8 9 53D Jelge ST LI

U 0956 gz cal b i 3,5 (Ll oy Sl Gy e
ssbaiedy o il el (et g 908 sbhaakice e
shlo ohdl Gyl zely Gl ot slr @2 dal, S e
2 eoolel ol el @8, O g0 it (Sofsln s g (69,8 Ll
2 dalse 3T o sy 5l o B el ol e S0l i
shilsy e d Ggole (BT e SLaST 5l el b playe s el oo

03,5 all ol Sl muly ob)l jshieas o2

by 9y 9 3Mg0 -2

Sy S sl 1-2

&b ol Byl oLl ol G 5l Sam s ais a5 jebles
Alge Wl (rdge (ploye S Ko A Cod Ll G (Sl
Ol 3l )bl amslr S 55, 25 olopesls Sl pshie cnl sl
oy Siy25 Sy Jlael s 45 (o ysbos sl o oalial gl
695 sl b mlel o ol aele 4ol 0 aad (ndse
o9l (BT ey S5 Sl eolinul b o Syl gl ol p il
Sz Jleel 51 S palal cnl el @85 13 bl s9e 508
Ligte 5 09800 Sud (ST 505 ()90 SeI 4 Suws o sles (lo
S s 3355 (00 s Tmeaninitial el plgreds aelo 4ol ) Lo
S (S gep paal S oS bl p alad )3 g 0ad Jlesl (ployw
Thino (lgie S5 )55 00 pgal ;5 s Sy slod 1 fheS 3580 S
wlod JLSo 4l on po (B S50 (mjed mizmen Sl sud (g NSl
Sy Slod w958 polal Bilon e WS (o0 S ) Caws
£ Trin(®) 2ol Slaieds ooy, 55 Soyos Jlael dsl jo o
Eb bl sl ny dw pan AL oS de Gla el elul st o
el 0dld iy pai Cevs (J >

0 = Tmin(t) — Tmean,initial

Tmin,o0 = Tmean,initial O
a5 a5 (gysb 4 op walt Sy g she G goue S de aSls
@ oloy CldS Ly Cwl oL plp (s cnl S5 Jles! 5l e ol
Lyt 531 (gn ool it o) s5lite 4 S o so b o
5alS 05 4 Sy 51 55 ety e b cesl p3Y a5 ko)« ago
5 ey Hlade cpl il oad 483 L o L leis 4 S oy
Btz 50 ol 00l 00l lid 488 s i tggs Gl Cod bloges
S (Sl 5 595 sloaaiti sl BB 00 on il

D9l (el HsSde Sl

owlosT 5590 axel> Slasine -2-2

4 Klodgy gmiils g 51 12589 Julds Lol> Gudsd [0 (cw)p 9,90 013
ol laamsiin Al (Sidsid 5 sop Sl gl Sl sl
35 el ranle 2,3 oy Ay SIS (2 i 08 i ol
Sk 5l e G5l (AL L) Sgans (95 LS (BMD) (S
095° 3l 09 &5 (6L Sgiuls (93 L8 g (35l by ol s
Ll oloj 9 <l plipd (ogdion 4l b by o (o 0 ool
00l Cad g cumetd (13E g O oaeg (3T o 5l ead (6w o) (yog
5,90 0,8l (65,8 lasin jlas Bl 5 Kl 1 Joam jo ol
B (s9m0 4 o3l gy Loyl ol (imred el sad eolo las ales]
Ll 4y o51eis b Lyl 51 Ligles] co ol dad o5 el onds

01 oplouts 18 055 1397 (33,5 58 e Suille i

sheze DI ) S G (Sl el S (o2 00 g
S sl ploy Jsb 5o o ples Sledbl G5 o el
e 0t Sl SeMb] il jhate 4 3] glals o 45 a3
8 opole (BlSse i b Gl gl ppeal sl w8 S I8 azgs 500
il goe Job o5 Conl ozlei pd ST Su SS90 ealy 5o e
@) zoe Jsb cnl g oges pSojlil | plul 5l oads j2ine 5o )8 (ygole
SIS 9e5 (il pngal SIS S plpiea s oo LLS ) Ol s
9 Vb S b g boad Jlmmd popal o odsi U5 08 (pe0le
55y ST R ol oyl | (S Gl oo S ol s
O 9 B bt U oms e ojlal a5 sl aie o5 5 cez e et (el
omizen 2] 008 & 50 g e o1 a5l 65 il 650 51 el
2 Sl a8 oo S |y Cengy a5l (A6 ol e ) o0l
elie ;S0 5 Dae SYsb leoslanl gl W o)l G0 55, 2 pae
Olyear (BS5e 5l (S anale Jliial Sl ot o Lal shlze ool
el oS bl (B B 395 Lantid )0 (30l pandad lpl Sy
Gl e jo sl oals is,5 0 o Sy zhaw [0 (Sl WS 59,
@ pobe 4 (Sl Slagmygs ) eslitiul Cy grmy Slisiod 3]
el o0 plol sy sled 5 > S5sdsi o L) 5] s
A1 52 88 w08 saalie (225 slagilejl ol L [3] liSen 5 5ldsS
S s 5 o Sise ) mlbend 5 bl daces sles pllu ol
Sazme @355 5 Gl s (IS psboas paile S o Ly e G5
[4] oS 5 S0l iy Gal33l Sy slos 0500 Sl 5 0 (55
olRlesT 5 oasy 4o 1 i ol Comgy b CollE 1973 Lo o
50 10,105 092 g S cpl 3l (g o pime Dglis Winges v live g WS Auglas
9 Sl Congy whaw ()5 Y Glod @95 5l (el ()l pgas Sl
2010 Jlo o [B]o),5en § Sl s 38,50 o] ol p gy S,
S Oy50 (S Dyzee & dilie Jaab )0 1) G e gles Sl
15 ot Sl 5 Bd clocond (o Los Siglis a5 azil o 5 wisls I8
2010 Jlo ;o [6] o)) Kan 5 (0,2 ol line) Juad 51 i )l Juad
bl wingas oolil sl (yay Cessy gelams (35505 sl oz (29
8, bl gy 28l 5 5y g0 oyl JUE 5] oS S e G &Ll
20,8 oy y ol s Ol b a0 Cengy (Senliasge
Iy oy 5 S (slelyinl (5958l S el (oKl 5o cal 0
90 Sl eolaiwl b 1) Lo &l s g ool 158 ol 81 cws aclus (59, 5
LS, )0 e 80,5 Gial38l (linl (o)l 55 e i85 o5lil 50 8 y50le
2° [7] OSen 5 0Ly (izmed o oaslive LS Seds ﬂb L o5 &
Lyl sl glean jo oy o cax sbaplal a5 wisls 5,155 2012 Lo
G gy AU (8] liSen 5 e asies Jslite sles Tl
Sob o 0,809, cnl 5o ks 1B (cwyp 090 B3 595 2 ]y (ployw
Sl Seslus eaalive 5 0w 58 (59, o s 1013 L 0y (Sl
AIF Qlimlad (owyp 508 gole Pl Sges b S 90 8 0
9y Lo bl cdl> (slasl 85 S¥eb 0,90 clidS I L a5 Ws S
abios Pl K00 S g9, iSe g Al 2l el S 25 e
Syge slos haa> g o &)l eelas Jg5ke uly 1 ey cal ol

sl Al a5l

Jelos wgdi oo amline (pudiy Sladod p (gy9p0 b &S jsbles

356


https://dorl.net/dor/20.1001.1.10275940.1397.18.1.37.4
https://mme.modares.ac.ir/article-15-5581-fa.html

[ Downloaded from mme.modares.ac.ir on 2024-04-20 ]

[ DOR: 20.1001.1.10275940.1397.18.1.37.4 ]

Sa3u (e pan Ky e Gl s d s Fawly 2 350 ST3I9I9a5u8 9 53D Jelge ST LI

Fig. 1 Image of utilized metal parts and wrist straps
oolazul 3,90 65_\.;.3 &9 6)15 Olalad )| ‘5).‘5.4-1 ‘JS.:&

Fig. 2 Extreme cold stimulation by placing a cold metal piece on each
hand for 40 seconds
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Fig. 3 A sample for hands transient temperature measuring under cold
stimulation
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Fig. 5 Relation between Body Mass Index (BMI) and thermal
response time index.
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response time index.
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