376-368 yo e 11 o lodis (15 093 1394 (yoig ()0 Swilo wIiye Alxo

b33 ol dolinle =
—r-; =

y : = i =

¥y Sl  wiigo = & -
=[I\=

mme.modares.ac.ir el

Oloy ¢ BOLS 23T Ldlro (S gy 38 6B IB yuti Do (& W& I 4 Wb
&I STl

il (s Sl aans s 1 53 Lid yule s

iy iz oS3 eyl el g pleil )3 () (ling3 03)5 pe g Sle putize 09,8 Lol -1

Ay di o&Kuiily ‘t_guulfw (WA c.&.wﬂ G.»L.w)lf LSP"“‘“’") -2

zolfaghari@birjand.ac.ir 97175/376 _iw Goo iz *

XV EN Jlo oleb!

ora 5w b baxe b 1) 398 Ol oiai (So5egnied cloyBgsle gk U Cans 0B ladl o (Sl Sl klys o oy Allie
bl ) sl Lablona (ol 51 03lisd e 5yl (slacamal blie 13 o3l ot 5l cilis a3 50 (sl §l o ¢ Ll 1394 5120 09 il »

Sygo 4 igw sloy o blys cos bl il bilxe (dla yibe 5,Sles y oximdj s dlgo ;I odlitul (WU ol Gudos ) 1394 1117 cate s 41

olyod & 0aim3jls i oo (gols Lidle yidg S flojed (giludie ¢ suig oyl ol (6ol ol 48,5 E oy dj9e (odae 55l s
5 okadild s odle 4Y S Jols Y s bidbre ey SO ygkaie cpl (gl adl o sl b (SSSdle b o (Sojud (sla,lSs 5o Lblos (gla i
sl 01 oy ol sl it sy il (BT aw (il 4 Gligw sloS ulyd cos ol )l 3Sles g oad 4B

Ok eomitred Cawol Wl Sle Y ladlowe (gl jidgs 5D 0diadild pusi dlge (65,148l CusBae pying &S dd o i s
dgo 5l o3l &S cunl ol 5 Sl zols oopl p ogMe aib o womad 453340 dgun  olod (jgShe sk B i o3l (clp Lgd (slod

05 8 085 3l go
Oligw oS Ll
Sl ol ol

oW ) a6 300 sgas 3l 1y lige sbo)S lalys cou dldl Syl gygl b loj bl e Ladle cla ey oaimd yuss
o3 i3l 4l 900 sgas b (oaind 56 yuss ool 13 Ladlxo

Effect of using phase change materials in firefighters’ protective clothing on the
thermal tolerating time
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ARTICLE INFORMATION ABSTRACT

Under the critical thermal conditions, the human body cannot adapt itself to the environment using
physiological thermoregulatory mechanisms. Under these conditions, using protective clothing is one of
the effective ways to protect the human body against the thermal injuries. Therefore, in the present
study, the effect of using Phase Change Materials (PCMs) on the performance of firefighters’ protective
clothing has been numerically investigated under the critical scorching conditions. The main
contribution of this study is the simultaneous modeling of PCM based protective clothing with physical
and physiological mechanisms of the human body. For this purpose, multi-layer protective clothing with
a PCM layer has been considered and its thermal performance has been investigated under scorching
conditions for three different arrangements of the layers. The results show that the middle layer of
protective clothing is the best position for implementing the PCM. Also, the best melting temperature
for the mentioned PCM is about 40°C. Moreover, the results indicate that using the PCMs in protective
clothing can increase the thermal tolerating time from 300 seconds (for non-PCM protective clothing)
up to 900 seconds under the scorching conditions.
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Fig. 2 Flowchart of the present study calculations
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