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harmful physical factors. The present study aimed to design and validate a chamber
to reduce workers' exposure to noise and heat while providing the desired lighting
for the glass manufacturing industry.

Materials and Methods: In this study, the heat exposure of 16 workers was evaluated
using the Wet Bulb Globe Temperature (WBGT) index measured with a calibrated
QUESTEMP 10 device, as well as the perceived stress index (PeSl). Environmental
noise was measured using a calibrated Casella CEL-450 sound level meter. The
chamber design included calculations of thermal loads and air conditioning inside
the chamber using psychrometric charts and determination of sound transmission
loss. The effectiveness of the chamber was simulated with WBGT and noise maps

*Corresponding author: Ali Sobhani- at 48 measurement stations using Surfer 21.6.216 software. Furthermore, an
Dargah, Center of Excellence for artificial lighting system was designed using DIALux software (version 13.4).

Occupational Health, Hamadan Results: The highest and lowest WBGT values were obtained at 40.36 and 17.82
University of Medical Sciences, degrees Celsius, respectively. The mean scores of perceived stress of the first and

second-shift workers were reported as 0.86+8.41 and 0.88+7.66, respectively. The
sound pressure level in the production hall was measured at 94.16 dB, which was
estimated to be about 74.16 dB inside the chamber. The average illumination
intensity was measured at 304 lux, with a uniformity ratio of 0.63.

Conclusion: The designed chamber effectively reduces noise and heat exposure in
the glass manufacturing industry while ensuring adequate lighting for employees.
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Extended Abstract

Background and Objective

Harmful physical factors, including noise, heat, and
lighting in the workplace, significantly affect the
physical and mental well-being of employees, as
well as their productivity. Hearing loss can result
from noise, particularly when it reaches levels
above 85 dB. Severe heat also causes physiological
disorders and even death. Combining these factors,
such as simultaneous exposure to heat and noise,
increases the level of discomfort and stress,
followed by decreasing cognitive function.
Moreover, inadequate lighting, when combined
with other factors, can adversely impact health and
productivity. In the glass industry, extreme
temperature, industrial noise, and inadequate
lighting can cause physiological and psychological
damage. However, limited studies have been
conducted to evaluate and control these factors.
The provision and implementation of control
strategies, especially building optimal chambers,
can be effective in reducing employee exposure to
these factors. Accordingly, the present study aimed
to design, validate, and simulate such a chamber to
improve working conditions in the glass industry.

Materials and Methods

The present study was conducted in the production
hall of a glass factory in the west of Iran to evaluate
heat, noise, and lighting stresses, followed by
providing control plans and strategies. After
evaluating the conditions, the molding unit was
selected for intervention design due to the highest
exposure to noise, heat, and lighting deficiencies.
Phase one involved the assessment of noise and
heat using the Wet Bulb Globe Temperature
(WBGT) index based on ISO 7243 and the
QUESTEMP 10 device which was used to take
measurements at 48 points across the production
hall employing a grid-based method. Furthermore,
the Perceptual Strain Index (PESI) was utilized
based on ISO 10551:2019 to assess workers’
perception of heat stress. Noise levels were
evaluated according to ISO 9612 using a Casella
CEL-450 sound level meter. It is worth mentioning
that the noise map of the production hall was also
generated.

The second phase included the design of a chamber
with air conditioning. In total, two chambers were
designed to accommodate the rest of 8 people,
each with an approximate volume of 49.5 cubic
meters and multi-layered wall structures (plaster,
brick, rock wool, concrete). To reduce the noise of
the environment, the doors and windows were
fitted with proper insulation. The thermal load
calculations were performed considering the
conduct, radiation, and physical characteristics of
the walls. Following that, the cooling load was
calculated utilizing a cyclomeric chart and the
ASHRAE 62.1 standard; moreover, the air condition
required for ventilation was estimated at 41.3 CFM
for each chamber. The cool coil capacity was also
calculated using air parameters and an appropriate
cooling system. To reduce the ambient noise inside
the chamber, the noise pressure level reduction was

calculated based on the ISO 15667 standard and
material specifications. The noise in this hall was
mainly in the low frequency range and the selected
materials  effectively  reduced the sound
transmission.

The third phase was dedicated to simulating the
design efficiency. Using Surfer software, WBGT and
noise distribution maps were prepared before and
after the chamber implementation, which showed
the reduction of thermal risk and loss of sound
transmission. Furthermore, the artificial lighting
system was designed using DIALux software to
provide standard lighting and visual comfort inside
the chamber. The color and material of the interior
surfaces were also selected to achieve appropriate
light reflection.

Results

The results of WBGT measurements at 48 stations
showed the highest and lowest values at 36.40 and
17.82 °C, respectively, which is higher than the
permissible limit in some stations. The average
WBGT was 25.06 °C and the average dry and wet
bulb temperatures were 24.55 and 23.43 °C,
respectively. The PESI was also calculated between
7.66 and 8.41 in the two work shifts, indicating
significant heat stress. After designing the chamber
and applying the insulation materials, the heat
transfer rate through conduction was estimated to
be 7438.5 BTU/hr, and radiation was estimated to
be 275.6 W. The final cooling capacity of the coil
was calculated to be 13410.5 BTU/hr. The air
conditioning system reduced the dry bulb
temperature from 107 to 77 °F and the relative
humidity from 60% to 40%. The average ambient
noise level was 93.28 dB, and considering a
transmission loss of 20 dB, the noise level inside the
chamber was reduced to 73.28 dB. Moreover, by
designing the lighting system with LED lamps, the
lighting intensity reached an average of 304 lux and
a uniformity index of 0.63, which is suitable for
writing activities.

Discussion

The present study aimed to design and validate a
chamber to reduce employee exposure to heat and
noise, followed by providing optimal lighting in the
workplace. Initial evaluation in a glass factory
showed that the WBGT index and the PeSI were
beyond the permissible limits, indicating high
thermal stress due to molten glass radiation. The
results are consistent with the findings of similar
studies in glass industries, foundries, and laboratory
environments. After designing the chamber and
applying the insulation layers, the simulations
showed that the temperature inside the chamber
had decreased to the thermal comfort range. The
cooling system designed using precise calculations
along with the psychrometric chart were able to
create favorable conditions. The acoustic
performance of the chamber walls also showed an
effective reduction in ambient noise with a
transmission loss of 20 dB. The selection of
materials, including rock wool and gypsum layer,
was effective in reducing noise and heat
transmission. In addition, the lighting system
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designed with DIALux software showed that the
lighting intensity and uniformity were within the
desired range. The obtained results indicate the
possibility of improving working conditions through
simple but effective engineering measures. The
main limitation of the study was the lack of actual
implementation of the chamber and the lack of
evaluation of its performance in an operational
condition. As a result, field studies and actual
implementation in similar industrial situations are
recommended in the future. In total, the proposed
chamber design can be used as an effective
engineering solution to reduce heat and noise
exposure and improve lighting conditions in high-
risk industrial environments, thereby preventing
occupational hazards for employees.

Conclusion

According to the evaluations conducted in the
present study to determine the efficiency of the
designed chamber, it seems that the design and
implementation of the chamber can reduce the
exposure of employees to noise and environmental
heat to less than the permissible 8-hour exposure
limit. Moreover, the simulation related to the design
of the lighting system using DIALux software
showed that the average ambient lighting intensity
is desirable according to the type of use of the
chamber. As a result, the designed booth can be the
basis of an appropriate engineering control measure
to prevent unnecessary exposure of employees
working in industries to harmful physical factors.

Yvy | 1FeY Lo oF o Lo ) 090 (glad o Cublogy (pwdigo adxo


http://dx.doi.org/10.53208/JOHE.11.4.275
http://johe.umsha.ac.ir/article-1-963-en.html

[ Downloaded from johe.umsha.ac.ir on 2026-07-04 ]

[ DOI: 10.53208/JOHE.11.4.275 ]

JOHE

48 (S0 > Sl puntigo alovo
< \-\:‘ : YVO-YAA :Glxio AF+Y liw oF o)l )Y 0,90
UMSHA Press https://johe.umsha.ac.ir

Gollao (i g (wmoli g bo F g Iouo b LS 415 s4e g0 bl Cug

SOU (mw yliist g (21 b
5 bodiind Cazico

KO0 ¢ r“"s{lele Lﬁé))*ﬁ‘ ‘ r‘*éU’u &H‘ ¢ M‘*solf)o LEJIM. ‘;LC ¢ “r(.s-Lb-O. S*M«. v QQM

YT slaa byl T usg L0

Ol el (laan  (Sig pole oRails ccudlag (5,5l8 5 pole 0aSimghy (s (coul 5 cudlogy Glabos 50 W)
Slpl olaed laen (Sij pole olfisls «(glad > cuilogy owoige o590l (sole cdad Y
Olnl e (loes (Sig pole oRKasls (lgmiils iogh 35w ¥

onS

b (S sslols delse syl mlie 51 (S olSlr o lated Bgb wy slaails )5 15w 5 Al
a5 (el oSBT i ylizel 5 b cnllae ol Gd ites dxlye Loy 5 b sile glo il
el (3t Cario 53 Cgllae iy, el 5 LS g lao b GLS IS seglse

L (WBGT) jluissS 5 s anls 3,k LS L S5 V8 sapalye wadllas ol jo i P9y 9 dlgo
Casella grolio b Lams oo b 3, PeST) STl s s QUESTEMP 10 ol 5l solicol
b SBU1 51 slyn 3ol g 55l syl Slslms ol 31 >l 0 (g 503l CEL-450
WBGT (slaasisi b I IS5 (6 3loapd b plosl lao JU] Cdl Cyass 5 S g Salos 5l 5l ool
iy, sl mizmen S 9o Surfer 21,6216 ke b oSl FA 15 Syo sad 5
b ol FAY gads DIALUX ljile 5 b e gian

Sl Nog wogmmdis 54,8 VWIAY o V8T o5 sy WBGT polie oppicmmbl 9 o iYL iraidl
g VIFF £ AN g NITY £ AP 5 5 oo g Jol (5,5 cugs yo (PeSI) LS IS STiol o il a5l
S A 00) ueS i ews YENE sga> SBUI 51 5 0g hows AFNF e 0 Sge jlad s
S Al P (aSG el 5 WS VT (ke (2l

sabi > BB (S5 sloks Jelse b oS, Slre a1 ey azlse 4 dz g b rs S e
Silutind o )3 Lo S g o b azlge 2ol 6lp She (cwiine (JS )1S1) Sy saliods Wil oo
A Jege 1y OUS,I8 sl sllae lidg) els 5 298 ool

elsg, (b das S WBGT Lasls «SEbl colo ¢ ole,S o yinl 169alS 55515

L LS, sapzlae Gials caz SBUI e jliel g (>hb . gle,T o colan towme wiglys ¢ eyl ol ¢ e
YYO-YAA :(FIVVVF ¥ s cglad o coiilage (owiige alome (g5l

VESYV 1o A allie Bl o gLl
VECYNYITY tallio iolyg f )b
VEYNVYIYE callie sy Gyl
VECYNYIYY allie ,Lics! gy,

Sy pole ollidls (gl pai Gei> seled
ol Bgaze laen

wl8 )0 Slorew (e i ghamo casoun gi
Sl st (96l (sole s
‘le é...;).: r:51.c oKisls ‘5“@)"’

olpl coloen

Alisobhanidargah@gmail.com: .o,

w0l 0 Sl g (@lhae anal alciw!
oo )3 oollae (olidg) (el 5 LS g e

A0dio
ol Dygots b ol plio (Lilag M (n Foeall Oy gl GBS e 50 (So3d sl Jelse
bl el g 5yl o3l lgnd olSitws p oskasl b SlSe dao ol glesls elge ol 0,08 GLS IS cimal g Ceadlos Copnidg
S Vsb 355 15 Y] 05 o Syt il psmmen S ol QLSS oz bl @ b oLty 5 cugh e
5 el A Cind 5y iowd AD 5l i sl b yxe o Sy Cedls 3 riions b 3 oiinne Ol 3G AlgF o AL iS5 o0
s YN o o [¥] 0gi Glgns s oy e wilgi oo IS bo b oaglse o5spel [N aal anals (6T 50 00

VEeY linno oF o5l (1) 0,93 o 5148 y> bl wikigoo Al | vva


https://orcid.org/0000-0001-9588-1696
https://orcid.org/0000-0003-4857-4815
https://orcid.org/0009-0009-6251-9813
https://orcid.org/0009-0002-1376-7553
https://orcid.org/0009-0007-8967-8342
http://dx.doi.org/10.53208/JOHE.11.4.275
http://johe.umsha.ac.ir/article-1-963-en.html

[ Downloaded from johe.umsha.ac.ir on 2026-07-04 ]

[ DOI: 10.53208/JOHE.11.4.275 ]

ul)l&o@ 9 }Ua.o ;’.ka

sl pslaieds Cgllae iy, rmeli 5 coslio (sl S ol
@ 6902 3B (ad o Shee (1l 5 (LS 4 coal
S Slalllas (55385 a8 col Jl> o ol IV ] ay o b
230k Jelse U5 s Qs caz aded mlio o gogae
@ azg b oeolily ol sns bl glids, 5 LS duw
5910k Jalge (o)l ins wlio ;0 35290 (blage @l bl
5 At S5 b Szl y (b g bty s LS das
oz Sldlae (S o [Y_\] Syen B A 6y900 i
sl,Baly e (LS el g il Ol Sy SlalS
5 Pk 2l s bl Ol 4 azg b Gl JpuS
glao b OS5 saglse S8 Cu Sl cnl oSSBT 2L
Sl oad dnog Oslhae olidy, el (pizmes g LS
5 b Bas b ol gadlas plply ¢ [YYYYI
g o b QLS sagzlye fals jslareas SEUI o L]
Sline 2 (53laind Cuaio S o sllas gLy (el 5 oS

el 00 ool 33l 5 51 enlil b (6 5lusends

Bl Ty

D s Al Ky adgs e o yols sanlllae
9 lo b azlse 5 ole)S slagin oLl jelateds «jgiS
b S Syge Ay wix 0 JS gk g4l rioren
6),4594”5 A>|3 mMral?u‘ uLmL.M.A 9 ul..\.,.,..w.o e r
g o b ol3) sagle Glime (o tian Sl i auls )8
Sz Lt ol ol pl g eog (olids, O o in 5 Lo )5
Lol jon SSEUI >lyb) (JpuS galzlowe 2k gl g oL
8 ol (ggebao 545 s

el s 3 Lo g Ik 3l ol 515
5 e sasla 5 ool b e ole)S sla s b))
@yt alosl ISO 7243 s Juibisl _olusl s (WBGT) olos 655
S 65 sleolfins] 5 ame 95 (sla el b lal S ol
G ool 1o 55 (slos g lgn Stz (slos (il sloo Jolis
w0250 5 JIS QUESTEMP 10 ol 5l ooliciasl b ol 31 calisea
bl o JS 5o olesf (5 ) pslatens 5 (5ol
aS adgl ol Colie el ay az i b (gainasiils g, 5l oolaul
s 6y o3l abis FA s WBGT _asls wgs aupeyie Y+
solizl b adgs Lo WBGT aslis a5 (saiiss ol prat
A 5 Surfer l58ls 5 51 5|
ol bwg oasS s (ple)S Gyl liee et jslareds
SO sjulisd by «(PeSD  Shol cppl asls
S5 o 4l e g0 4 o soliwl 10551:2019
sl 25 sty Boboy PEST (als (sanlons (gog0 0 395

V ek,
(TS—-1) 45 x (PE)
4 10

codld uss Gyae PE 5 le,8 Loles! TS walad, ol 4o

PeSI=5><[

Gayp 5 anilis Sl L)) sl o p& (ygekee YF I 2
Olekee VAD ol 5l (L2l (90,00 9 (S S alS 5l b
oo b agzlse LS 5o g b malio 5o [F] ol ons 5,05 5,00
L b1y alos )55 aigl b L 3l § cor gles Lo
IR Gl G S o g WS (e (e (S g S
Ol dae oyl gaz s il s o 8] 5,8
socie Y1, gl (sl [Pl o)l Sgzg 5 ol eeg Sy
loonsy 33 yosSye ol fle wad sloS L agalse
B899 Jlo 51 Spn Voo 5l i Jole el 5 008 oslitlsn
ho g Led oS5 Il a8 wlools i Slalllas [V] conl Yo -
P ORS R e ) st S sl (2 sbe
23S oo Wl ol 3l 4y 0 5l slao b gladaims 9 b (slos (0500
Lol Jole 93 ol G Jolas a5 was oo i £9090 0l
alloe [Al 05 was 1) il 5 (2l ol W55 e
9 LS b glayen (spzlse plSin o5 sls (i (e g (oulie
ilisen zobans o 33l 6,5 gabiils folis o 3Lt s Shoe oo
Tobam b dglge y0 o3l (Sjgr5ed slajtally g ho b glye
BT yg0 Gl el g 0,5 a3 b LoF ilise

o S pee oyl 5l S (o e (olids,
Sl p (PP U Slg e &5 00g )5 slalae
Jelse ol b ol o gllaols i, [ -] asl azals Ll
(i (o D3 il e I g Lo S ol gl (Saied
S sbanl [] sl awsls ol 5 Shee 5 codle
ol 5 Loy b olayen saglgn 45 ol ools Lt clallae
Sl gsles o Shee o M el Wl so dams wgllasl
sy a5 ol olas o) Ken 5 Wang gasllas [VY] 555
0sdlly jobody g ams JI 3\ Sbcos |, Glulus] Wil oo gllasl
D] 05 08 Glabame jo yity ol pulasl 4 e
iy el 5 )15 Ianoms (i) S liee 4 4255 ol
Lol (5598 )15 280 5 Lid colad p9i L canliie Sgllas

g cilite slasial B 5l (B0 slo S 9925 il lio )
i sl )T b agzlye D] ool ot coli o Mels 5y T
Gilwasess 5 [Vl g 5, o Dol o¥58 wiile mbio o
(O shes slod Jold (sl 58 sl el )y e il el
s o s9zs Geizan V] 05 o 5 5 )La8 Gl
5900 el Lo )8 LS jo aliBre mlio ;o 39290 Dl 1 BU
oIl aile i CSle @ Sy 9 (Side b M
[ﬂ] 20 el (Sye L8 5)lse 4 Dl S

5 Sl sl Vb sl ol o o e mlio 5 (S
laded Sgb ady a5 wjls sy Il lae
2 Sddnid e sleaely ol S)lse 0 &5 it
4 arg b ommen VA cidl sad ssaline oyl LSS
JRREYveowes 6Lmoa.q§lis?5 5 mleo ol (0g ourdigr pu
Slye s 0 15 S AB 5 T A, wile Gl slaasls
a0 018 3925 o (nl )3 (olidy) (S g (oS SHISEs

Yva | T liano) F ojlest 1) 093 o glad y> oy (oiiges almo


http://dx.doi.org/10.53208/JOHE.11.4.275
http://johe.umsha.ac.ir/article-1-963-en.html

[ Downloaded from johe.umsha.ac.ir on 2026-07-04 ]

[ DOI: 10.53208/JOHE.11.4.275 ]

5 eoliial b o)1 51 assl Uil sl S e 5 () Crnglie
Stk Coys IVF] ws ailns ¥ 5 ) (sl (slo a2
&Tﬁamo@a,uupgngwéﬁf@léo&m
2 55 IS8 ele cal podle b o sl g satins]
Silward lolyy (226 6550 51 S3BT o)y )l slale
S0l B olliws galold 5 oud sz b sloS3l slel>

D atie wg s Tl a5 SELI

YLS“-‘G-.“)
R
_ 1 +Z L
~ Ahy, AU
1
+ 5\l > Ceoglio duwliro E
Ahos ol Ceoglie 4, Jser®

hu_i_‘)l.al ;ul..uj Lbc)b.‘:‘é QO .]a}:fo WLM..AA At Lgd\.]a)l) )é
Loy S8l (g 5 Jols baome )l Colas o By
C«.m\‘ a;.?;._: 6L{bw 9 Y- ngo)b.i\) LE) .]c})),a wL?uo J;&A

g0y 9, &S ol ey g 0 il Tobw ol
RS 4y o 8 i 5 ) ] Sl e
5 assb sl 5ol b sl jshaieds wisd so AL (5jlse
s 3 4 dasbes WSl S )0 5 anglio lazd (U]
Sl b e o s sl a1 sl b8
s Al oSy e s 1 Jlal

lal bzl JS &)L 3L Gamlone jalaiedy Couled,o
50 gex ASG LY gabl) Giby zolw )l Cuglie
D dle F ol Gy o ST (S5 b G

Y d‘dﬂ.")

2 5 U1 L (glos B3NS Goyxe AT (¥ bl o
el ¥ gala, by o JS Caaglie lpme Coyne R 5 058 K3
(s wul3) aied Olie Slge (AL 51 (26 (5> b peiren
O gabkly @by SEBT o3l 4y 00)ls ()l b salieas 5

Q = eoFA(T,* - T,*)

O sakl,

ol ol 0 (FaulnS (oo ol €0 salal) o
&y >y (2l o Colus A (S8 )eSBF eyl
Sk Salesyd el uslS (4250 ey 22U led Gl T
by Gl 5l A6 b S mex b adl sl ST g1~
5 b S > b A g

L SSUT (5 cwlio (i lo puw i 215 (Z
5 o8 dbne oas >hb GBS ly 5> sl

LosS 5 oo b agerlye ol g S361 oLl

ol o Jlac!

OPy 3l ey ey lae e b)) jskaiea
ad eslizul ISO 9612 o uibisd ololy  sanolSi|
;o Casella CEL-450 zwlas 31 oolaswl b las (5,505l
So @il ol pbxl Slow Ful e pw g A G5y saSS
530 o 5l eolial b BT b 5l sm g b adsi ol
A e 5 Surfer

SIS Sl g S a8 gyl 541230 516
cewlio £ 9o (41 547 i S 2ol 5 T 50
b 0] laidlw g las o/b (IS

L ol 3l sagzlye ol Bua b o3V sla o)l plnil 51 oy
Sl cge SBUI #ib wde e e 0 LS g lao
oBiws LS jo i jpax 4y giks a5 Slagley yo (LSS
Glwdasl pd e ol &l el sl Slelu j0 90l 0eg
A5 50 5 (LS )l bl u*-"b g BB 1o (sls

W ASJ ul?b..:‘ 9 a1 Lnga)‘yd 6‘)" CJLM ul?b..:‘
Sl 5 slo slkalt g gorbe stistd (stelo
e s bl g Caio lacasgase g Ll 5 b ceslie
3% ;0 4SSl 4 axgi b Cdypdy Oyge SEGI JSs (o xe gloo
= boyeis; sacdlad plowl jglateas Lad cuaSto o VY wiejls
58 A col il gl (Hyb s 4o SBLy [YF] ol ol
Ol Culegyo .l b SBUT g0 ol by sl oo gin i
DI Job) xS yie FAO SEUT 2 b gz Lo ee glad
ol g0 lan etz ol a5 L5 0 (e ¥ oglis)l o ¥ o0
il 1305150 Jols SBUI )l 4y 1o 5l o ey

2 eSS P I L oS sl ) e S (A
1o les sl o e

Wosaiandhs b Jyone 12T 6l 8 Y S (@
aSayie p 5ol

VYo gty b S oy (%0 il Vo g0 SO (2
cSeyie oS okS

VW sanils b (Jooro ):>T Sroehle b ¥ S (o
cSeyie oS okS

2 eSS Ve Al b e sle V2T saY GG
S sled Sln caSe ke
o 43 S Hlgs0 50 %o V) olal 4 o,lax ¥ (g0 ,m SO Lol
JEUPRPRE I SRR SE IR ERT WL
3045 S yeed ol 3 Solgcd, g ye VA [0 /% slal 4 (loo
IS ) s 0 s pleils ikl pelins Sgo glsel e
Sl oo ools s oads )l SELT gus 4

ST 7y b (sl (0

ool ol Bib s a oo)ly Syl b e jskaiea

VEeY limno oF o5l 1) 0,93 o 5148 y> Cablige wokigeo aloo YA


http://dx.doi.org/10.53208/JOHE.11.4.275
http://johe.umsha.ac.ir/article-1-963-en.html

[ Downloaded from johe.umsha.ac.ir on 2026-07-04 ]

[ DOI: 10.53208/JOHE.11.4.275]

ub&.«ﬂ 9 yua.n IR 2l

(o Sashy JeBil 557 eyl ple Sz 5 5 sles
S yag Solos Sl 158l 5 5l esliiul b pgase pax g L]
csinlopm oS Cud b e Ban b o) (08wl Cwd 4
A3 YE Ib/hr Y galal, 5l eslixwl b

V ek,

Q x60
|4

L Gilhas dacSEll o LS, )l silol el cax
ile yos S g Sl Jsoi oY S s ASHRAE 55 il
alo s g5 G195 Samlne 5 285 )13 Slaiae 6 S lush)
b ol A galal) Bobp 6550 5 2 VL B

A ok,

q = ma(i; — i) — ma(W, — W)

J5 152 0 09250 03 Byme W g lga  JLSTT b, ol yo

sl lgmgl J525 5l s

ma =

[~ e olw 125
Ir 2o il 5 >l
[| [~ si0 oilas 10 Siww sy
[ | | sio sailw 5 o
)‘/ [ |~ #eweale3 sl

i

Serge S5z Lulyh 4 axsi b gorlae SaistS e O 5l g
oo S >l G g Sl )l 5l eolaul b g SBUT o
2 S Linlel gesgame sles w.ob S Eorbae sAseS
a5 > ASHRAE 62.1 2016 o lasbiwl (ululy «SEGI
35 3550 lsm el pslaieds 53 9,90 (slsa (23 (e Jila>
il 00l dwlze £ galaly & bl col il sla 5B o

7 ek,

Vpz = (Rp X Pz) + (Rg + A7)

A il 5l 0590 1m0 Oliee Rp by el 5
Ol Racgoye o 1o lilas Las jo ol> ol 8l slaas P,
S Coles Ay g s 9oy 50 5l )90 (2o s Oz

Rp g Ra )0 ASHRAE 62.1 2016 o, lasbew! b 3olas
5 5012 cfm/f? plp g colpul glagbl ol
3550 GA585 i (520 (wleol (et .0 (peas cfim/person
ey 5l eolizal b o als 41.3 cfim oS3 o 5Ls

SBBT go,lg00 50 oolazul 350 Slge g o )b SEUI gamanw S Y JSCh

This graph is only applicable for the following conditions:

Metabolic Rate: 1.3 met

Clothing Level: 1.0 clo or 0.65 clo as indicated on graph (interpolation of clo values
not allowed). Refer to Table 5.2.2.2A for clo values of typical clothing ensembles.
Average air speed: 20 fpm

Operative Temperature shall be determined in accordance with
Appendix C. Graph cannot be applied based on dry bulb
temperature alone. Also required are Section 5.3.3 Local Thermal
Discomfort and 5.3.4 Temperature Varations with Time.
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