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Muc tiéu: Trinh bay tiéu chuén stress nhiét ISO 7243 dua trén chi s6 nhiét tam cau (WBGT), xem xét
tinh phu hop cua no dé ung dung ¢ Viét Nam va moi truong hoc tap lao dong tai truong Pai hoc Y Dugc
Hué. Pdi twong va phwong phap nghién ctru: Po cac thong sb moi truong tai cac phong hoc, phong
thi nghiém hay trén san thugng nha cao tang ciia trudng hodc ngoai san truong ta bang cau ké Vernon
dé xac dinh khoang stress nhiét. Khao sat thong sb hép thu nhiét trén co thé sinh vién tinh nguyén khi ¢
trong cac moi truong nhu phong hoc, phong thi nghiém...Két qua: Ddi v6i hoat dong ngoai troi, trong
phuong trinh nhiét tam cau da an chira cac chi tiéu vé kha ning hap thu ning lugng birc xa mit troi trén
co thé ngudi lao dong. Két qua nghién ctru cho thay, trong diéu kién hoc tip va lao dong cua ta can phai
dua ra cac chi tiéu dénh gia va canh bao vé stress nhiét bang hé do cua cau ké Vernon. Két luan: Day 1a
mot trong nhitng phuong phap dénh gia don gian ma t6 chirc Geneva dua ra tiéu chuan nay (ISO 7243)
dé ap dung cho vi¢c xac dinh anh huong stress nhiét trén toan cau.

Tir khoa: Nhiét tam cau, cau Vernon

Abstract
EFFECTS OF INONIZING RADIATION
CAUSED HEAT STRESS ON THE HUMAN BODY FOR STANDARD ISO 7243
Le Van Trong*, Nguyen Thi Tuyet Mai’', Nguyen Thi Xuan Duyen’,
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Objectives: Presents heat stress Standard ISO 7243, which is based upon the wet bulb globe
temperature index (WBGT), and considers its suitability for use worldwide. Materials and
Methods:The WBGT index are considered and how it is used in ISO 7243 and across the
world as a simple index for monitoring and assessing hot environments. Results: Management
systems, involving risk assessments, that take account of context and culture, are required
to ensure successful use of the standard and global applicability. For use outdoors, a WBGT
equation that includes solar absorptivity is recommended. A ‘clothed WBGT’ is proposed to
account for the effects of clothing. Conclusion: ISO 7243 is a simple tool to assess the heat
stress and may be applicated worldwide.
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1. PAT VAN PE

Thé ky 21 duoc xem la thoi diém danh dau
cho sy nong 1én cua Trai dat. Nhiét do trung
binh cia Trai dit s& cao hon ching 5,5° C vao
niam 2100, trc la da cao hon 1,5° C so vdi du
béo gan diy nhét. Cac nha khoa hoc thudc Trung
tam nghién ctru khi tugng thuy van Hadley-
Bracknell da cong bé cac sb liéu vé su bién doi
khi hau va néu 1én mdi hiém hoa trong twong
lai. Cac nha khoa hoc Anh cho rang day la diéu
canh bao dang budn vé nguy co bién dbi khi hau
cua trai dat [1].

Chua bao gio yéu tb nhiét do lai tac dong manh
mé dén sirc khoe con ngudi nhu vay. Stc khoe
theo quan niém hién nay 1a mot khai niém tong
hop vé tinh trang co thé lién quan mat thiét dén
moi trudng. Sy séng tim thiy didu kién can thiét
khong chi trong co thé, hodc & mdi trudng xung
quanh ma & ca hai yéu t6 twong hd ciing mét luc.
MGdi su thay d6i ctia mdi trudng bén trong hay bén
ngoai co thé déu c6 tac dong 1én strc khoe ¢ mot
mtrc d6 nhat dinh.

- Stress nhiét (heat stress): 1a nhiét lugng can
thai trir dé duy tri vat thé sdng & trang thai can
bang nhiét. Pbi voi nguoi, d6 1a ning lwong hop
thanh boi nhiét lugng sinh ra trong qua trinh
chuyén héa vat chit va nhiét luong thu dugc (hay
thai trir) boi cac duong truyén nhiét, trong d6 kha
ning giit nhiét ciia quan 4o c6 anh hudng rat 16n.

- Strain nhiét (heat strain): bao gom tét ca cac
thay ddi sinh Iy va bénh 1y dudi tac dong ciia stress
nhiét, c6 nghia la sy ting tan sd mach, tang nhiét
dd co thé, tang tiét md hoi, rdi loan cac ndi tiét, say
nong, r6i loan can béng nudc va dién gidi, ... Khi
lao dong trong diéu kién stress nhiét tang lén, cac
chi tiéu dénh gia vé su cing thiang nhiét ciia co thé
cling tang theo [2].

Tu 1au cac nha khoa hoc d3 dua ra mot sb
tiéu chudn dé danh gia, thiét ké cac moi truong
nhiét thich hop cho tung loai hoat dong trong
diéu kién lao dong khac nhau. Vao nam 1957,
Yaglou va Minard bao cdo nghién ctru khoa hoc
vé viéc kiém soat thuong vong do nhiét tai cac
Trung tam dao tao quan sy My. Muc dich cua
nghién ctru 1a xac dinh nguyén nhan lam chin
thuong do nhiét c6 thé xay ra cho cac hoc vién
va cong bd gidi han an toan cho sy ging sirc vat

ly trong moi truong nhiét dé kiém soat thuong
vong. Cac co ché ma ho lua chon déu thong
qua mot chi sb stress don gian goi 1a nhiét tam
cau (WBGT). Chi sé nay hién nay dang duoc
mg dung trén thé gii dé kiém soat stress nhiét
trong cac moi trudng lao ddng, bao gdbm cac wng
dung quan sy, cong nghiép, trong gia dinh, thé
thao va thuong mai... WBGT duoc ting dung &
nhiéu qudc gia nhuw Anh, Trung Quéc, Nhat Ban,
My, Uc...Chau Au va xem nhu d6 13 tiéu chuan
qubc té (ISO 7243) [3].

Dé danh gia vé stress nhiét, to chirc tiéu chuan
qudc t& Geneva, khoa nghién ctru vé lao dong
trong moi truong nhiét dwa ra tiéu chuan ISO
15265- chién lugce dénh gia rui ro cho cong tac du
phong stress nhi¢t (2004), ISO 15743- xéac dinh
s phdi hgp anh hudng ciia moi truong nhiét, 6
nhiém khong khi, do dn va dd roi cua birc xa ion
lén con nguoi (2006). Nhitng nim gan diy cac
cong trinh nghién ctu cuia Ken Parsons, phong
thi nghiém “Nhan nhiét méi truong” truong Dai
hoc Loughborough da dua ra tiéu chuan danh gia
stress nhiét theo ISO 7243 va dang dugc img dung
trén toan cau.

Dua trén céc tiéu chuan trong phién ban ISO
7243 chung t6i thir tim hiéu vé “nhan nhiét moi
truong”, danh gia mai truong noéng, qua trinh trao
d6i nhiét, danh gia stress nhiét theo chi sd nhiét
tam cau (WBGT), nhiét do hiéu luc (ET), nhiét
biéu kién (AT), nhiét birc xa (ERT), nhiét hap thy
vat den tuyét ddi (BGT)... trén mot sé d6i twong va
moi trudong lao dong hoc tap tai trudong ta.

2.POITUQNG VA PHUONG PHAPNGHIEN
cuU

2.1. Thiét bi nghién ctu

Pé tién hanh nghién ctru, ching t6i sir dung hé
do goém co :

- Cau ké Vernon: + bang dong nguyén chét, 16p
vo day 0,5¢cm

+ Puong kinh qua cau I 15cm (6inch)

+ Bé mat 1a vat liéu hap thu nhiét vat den
tuyét doi.

- Bo cam bién nhiét CHECKTEMP-HANNA d6
chinh xac 0.1°C, v6i dau cam bién (Thermocouple
Probe) cho phép do trong khoang -40 dén 250°C
hogc -40 dén 482°F
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- Thiét bi do toc do gi6 véi dau cam bién toc do
gié (Air flow Sensor) tir 0.4 dén 30.0 m/s véi 46
phan giai 1 0.1 m/s hodc tir 80 dén 5910 ft/min c6
d6 phan giai 1a 1 ft/min, cam bién d6 am tuwong ddi
tir 10 dén 95%RH v&i sai s6 cho phép +4% hodc
d6 phan giai 1a £(4%rdg +1.2%RH), cudng do anh
sang khao sat tir 0-20.000Lux hodc tir 0 dén 1.860
Fc voi do phan giai £5%rdg £8dgt, nhiét d6 moi
truong voi cac dau cam bién nhiét (Thermocouple
sensor) ¢o sai s6 cho phép 1a +(1%rdg+1°C) hodc
+(1%rdg+1°F).

Hé do duoc thiét ké nhu mé hinh (hinh 1)
dudi day:

Hinh 1. H¢ do nhiét tam cdu trén cau ké Vernon
4051

(Thiet ké theo Courtesy of Richard de Dear,
Macquarie University).

2.2. Dbi twong nghién ciru

Po cac thong sé moi truong tai cac phong
hoc, phong thi nghiém hay trén san thugng nha
cao tang cua trudng hodc ngoai san trudng ta
bang ciu ké Vernon dé xac dinh khoang stress
nhiét.

Khao sat thong s6 hap thu nhiét trén co thé sinh

vién tinh nguyén khi ¢ trong cac moi truong nhu
phong hoc, phong thi nghiém...

2.3. Céc chi s6 do trong tiéu chuin stress
nhiét ISO 7243.

- Chi s6 WBGT: nhiét tam cau (Wet Bulb
Globe Temperature), day 1a mot chi s6 nhiét tong
hop danh gia tac dong cua nhiét do, do am, toc
do gi6 va bic xa nang lugng mat troi ddi voi con
nguoi. Pai lugng thuong dugc sir dung boi cac
nha vé sinh cong nghiép, cac van dong vién dién
kinh, cac nha quan sy dé xéac dinh murc chiu dung
nhiét d§ cao phu hop. Cong thic nhiét tam cau la:

WBGT =0.7T +0.2T,+ 0.1,

Trong do:

o T : Nhiét d0 bau uét tw nhién.

o Tg : Nhiét do hép thu vat den cau ké (kha nang
hap thu nang lugng mat troi)

o T, : Nhiét d¢ bau kho (nhiét o moi truong)

Moi truong ngoai thién nhién, khi buc xa mat
troi chiém uu thé thi cong thire nhiét tam cau duoc
xac dinh nhu sau: WBGT = 0.7T + 0.3T‘g

- Chi s6 THI: Pbay la chi s6 nhiét - am
(Temperature — Humidity Index) xac dinh tir cach
tinh toan theo phuong trinh két hop gitra thong sb
nhiét do va d6 4m. Chi s6 nay cho phép xac dinh
khodang vi khi hau thuan loi hodc bat loi dbi véi sirc
khoe con ngudi, hodc hidu suat lao dong trong muia
na‘ing noéng. Ban dau, chi sb nay dugc goi 1a “chi )
khong thoai mai”. Pa s6 cac khoa hoc nudc ngoai
ung dung phuong phap va cong thurc tinh toan cta
Frank Wiersma (1990), ding nhiét ké kho — w6t do
nhiét d6 va mirc d6 bdc hoi nude cua moi truong
(d6 4m tuwong d6i) dugc tinh theo cong thirc:

THI = nhiét 46 bén khd (°F) + [ 0,36 x nhiét d0
bén udt (°F) +41,2]

- Chi s AT : Nhiét biéu kién (Apparent
temperature).

3. KET QUA NGHIEN CUU VA BAN LUAN

3.1. Po thong s6 vi khi hiu mdi truong tai
cac noi lam viéc, phong hoc, phong thi nghi¢m,
trén san thuong nha cao tang, ciing nhu ¢ ngoai
san truong.

Nhiém vu cia dé tai nghién ctru datrala :

- Kiém chtng tiéu chuan stress nhiét.

- Mtc cao diém an toan cua buc xa nhiét
mat troi.
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- Canh béo viéc lao dong lau dai truc tiép dudi
anh ning mit troi.

- Tiéu chuan an toan lao dong.

Dé xac dinh diéu kién vi khi hau, ching toi tién
hanh khao sat cac thong sb nhiét d6 tg, tnW, ta, tde

do gio v, d6 am twong ddi RH, cuong do anh sang

tai cac noi lam viéc, khi & trong nha, ngoai troi
tai nhi€u thoi di€ém khac nhau trong ngay va cac

Bang 1. Do thong s6 mdi trudng trong cac phong thi nghiém.
(khi dong nguoi >50 sinh vién/phong)

thang c6 niang. Cac két qua ghi do dugc trinh bay
trong bang 1 va 2 nhu dudi day:

Dia diém Thoi gian do tg thw | ta |v(m/s)|D6 &m (%)|/Anh sang| WBGT
7h30 - 8h30 246 | 254 | 24,0 0,1 78,7 81,0 25,2
8h30 - 9h30 24,7 | 25,3 | 245 0,0 76,6 88,0 25,1
9h30-10h30 | 24,2 | 255 | 25,3 0,0 74,0 36,0 251
10h30 - 11h 240 | 240 | 254 0,0 72,5 42,0 24,0
Phong thi nghiém Hba
13h30 - 14h30| 25,7 | 26,0 | 24,8 0,0 84,0 50,0 25,9
14h30 - 15h30| 26,7 | 27,0 | 25,2 0,0 79,7 58,0 26,9
15h30 - 16h30| 25,7 | 26,5 | 251 0,0 74,0 40,0 26,3
16h30 - 17h 25,6 | 26,0 | 249 0,0 73,6 77,0 25,9
7h30 - 8h30 26,9 | 274 | 26,7 0,0 79,2 92,0 27,3
8h30 - 9h30 27,3 | 28,1 | 271 0,0 78,4 90,0 27,9
9h30-10h30 | 27,3 | 27,6 | 28,2 0,0 72,0 96,0 27,5
Phong thi nghiém 10h30 - 11h 27,4 | 27,4 | 28,7 0,0 71,5 51,0 27,4
Ly sinh 13h30- 14h30| 25,1 | 255 | 247 | 00 | 653 | 500 | 254
14h30 - 15h30| 25,2 | 25,5 | 24,8 0,0 64,5 59,0 254
15h30 - 16h30| 25,0 | 25,4 | 25,0 0,0 63,9 54,0 25,3
16h30 - 17h 25,0 | 25,2 | 24.9 0,0 63,8 55,0 251
7h30 - 8h30 26,6 | 27,0 | 26,3 0,0 80,7 93,0 26,9
8h30 - 9h30 27,2 | 28,0 | 27,0 0,0 79,5 93,0 27,8
9h30 - 10h30 | 27,1 27,2 | 28,3 0,0 71,0 99,0 27,2
Phong thi nghiém 10h30 - 11h 27,2 | 27,1 | 28,5 0,0 71,4 51,0 27,1
Sinh 13h30 - 14h30| 25,0 | 25,0 | 241 0,0 75,5 550,0 25,0
14h30 - 15h30| 25,0 | 25,0 | 25,0 0,0 72,9 325,0 25,0
15h30 - 16h30| 24,6 | 24,4 | 25,4 0,0 71,9 99,0 24,5
16h30 - 17h 249 | 242 | 246 0,0 73,9 80,0 244
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Bang 2. Do thong s6 méi truong ngoai troi xung quanh phong thi nghiém
(ctra s6 thong gid, hanh lang)

Dia diém Thoigiando | tg

tnw ta |v(m/s)|Dd &m (%)|Anh sang| WBGT

7h30 - 8h30 | 45.5

413 |35.7| 0.0 69.0 > 20000 | 41.6

8h30-9h30 | 44.2

379 [(31.0| 0.0 67.0 15230.0 | 38.5

9h30 - 10h30 | 47.7

37.7 [31.7| 0.0 64.0 > 20000 | 39.1

Phong thi nghiém 10h30 - 11h | 51.5

433 [322| 0.0 65.0 > 20000 | 43.8

Hoa 13h30 - 14h30 | 38.6

358 [29.0| 24 68.7 > 20000 | 35.6

14h30 - 15h30 | 36.3

334 (282 35 73.6 >20000| 334

15h30 - 16h30 | 29.2

2811 (272 1.7 76.6 8187.0 | 28.2

16h30-17h | 27.9

272 (268 1.2 81.2 7020.0 | 27.3

7h30 -8h30 | 18.7

18.0 |21.0| 0.0 69.0 1064.0 | 18.4

8h30-9h30 | 18.5

17.7 1205 | 0.0 69.0 1652.0 | 18.1

9h30 - 10h30 | 18.9

18.3 |20.3| 0.0 72.0 24100 | 18.6

10h30 - 11h | 19.0

19.0 | 20.2| 0.0 72.0 2314.0 | 191

Phong thi nghiém

oo 13h30 - 14h30 | 22.3
Ly sinh

220 |249| 0.1 70.0 37200 | 224

14h30 - 15h30 | 21.8

215 [249| 0.0 68.0 6010.0 | 21.9

15h30 - 16h30 | 21.8

21.0 [234| 0.0 64.6 6980.0 | 214

16h30-17h | 21.2

203 [23.5| 0.0 61.9 6985.0 | 20.8

7h30 -8h30 | 22.4

220 [255| 0.0 65.0 1354.0 | 224

8h30-9h30 | 22.2

219 |(246| 0.0 65.9 3310.0 | 22.2

9h30 - 10h30 | 22.1

218 [249| 0.0 69.0 4865.0 | 22.2

Phong thi nghiém 10h30 - 11h | 21.5

208 [24.2| 0.0 65.0 5355.0 | 21.3

Sinh 13h30 - 14h30 | 29.3

290 (279| 0.0 76.3 2980.0 | 29.0

14h30 - 15h30 | 29.8

290 (28.1| 0.3 72.7 10410.0 | 291

15h30 - 16h30 | 30.8

296 (294 | 0.0 69.7 5710.0 | 29.8

16h30 - 17h | 30.7

206 (288| 04 68.9 9205.0 | 29.7

Dé xéac dinh tidu chuin danh gia stress nhiét
trong cac moi truong c¢6 nhiét do khong khi cao,
nguén nhiét buc xa cuong dd 16n, chiu su tac
dung truc tiép ciia cac chum tia birc xa truc tiép
tlr mat troi, chung t6i tién hanh khao sat thong

Tap chi Y Dugc hoc - Truwong Pai hoc Y Dwoe Hué -

sb nhiét do tg, tnW, ta, tdc do gio v, do am tuong
ddi RH, cuong do anh sang trén cac mai nha,
san thuong cua cac nha cao ting. Két qua ghi
nhan trong cac thang dwoc trinh bay nhu bang
3 dudi day :
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Bing 3. Do thong s6 moi truong tai san thugng nha C vao cac thang noi hip thu nhiét birc xa truc
tiép tir mat troi

Thang Thoi gian do tg tnw ta v (m/s) D6 dm (%) |Anhsang WBGT
7h30 - 8h30 31.1 294 | 281 0.0 71.4 > 20000 29.6

8h30 - 9h30 292 | 270 | 26.3 0.1 68.3 7255.0 27.4
9h30-10h30 | 32.6 | 29.3 | 28.4 0.1 67.8 9843.0 29.9

10h30 - 11h 30.7 | 28.2 | 26.5 0.0 67.7 > 20000 28.5
13h30-14h30 | 38.6 | 35.8 | 29.0 24 68.7 > 20000 35.6
14h30-15h30 | 36.3 | 334 | 28.2 3.5 73.6 > 20000 33.4

Thang 15h30 - 16h30 | 29.7 | 28.2 | 27.2 21 75.9 8735.0 284
12/2010 | 16h30-17h 28.1 275 | 271 1.1 79.7 7055.0 27.6
7h30 - 8h30 473 | 43.0 | 287 0.0 62.8 > 20000 42.4

8h30 - 9h30 478 | 43.0 | 304 0.0 57.2 >20000 42.7
9h30-10h30 | 40.2 | 36.5 | 27.7 0.0 65.3 > 20000 36.4

10h30 - 11h 428 | 36.5 | 27.7 0.0 62.5 > 20000 36.9

13h30 - 14h30 | 34.0 | 29.3 | 26.7 3.8 66.3 > 20000 29.9
14h30-15h30 | 34.7 | 28.9 | 27.8 27 63.3 > 20000 29.9

Théng 15h30 - 16h30 | 32.9 | 27.7 | 26.3 2.7 68.0 14523.0 28.6
02/2011 16h30 - 17h 30.3 | 275 | 25.7 1.6 68.7 12453.0 27.9
7h30 - 8h30 284 | 28.3 | 285 0.0 63.8 9450.0 28.3

8h30 - 9h30 275 | 276 | 28.7 0.0 62.3 12255.0 27.7
9h30-10h30 | 34.7 | 353 | 357 0.0 45.0 >20000 35.2

10h30 - 11h 335 | 31.0 | 352 0.0 43.8 >20000 31.9

13h30 - 14h30 | 33.9 | 29.7 | 28.0 1.4 61.2 >20000 30.4
14h30-15h30 | 36.6 | 34.0 | 33.6 0.6 41.6 >20000 34.5

Théng 15h30-16h30 | 34.2 | 30.2 | 31.9 0.4 47.0 >20000 31.2
03/2011 16h30 - 17h 312 | 277 | 26.3 0.1 64.8 12725.0 28.2
7h30 - 8h30 455 | 38.7 | 36.6 0.0 68.8 > 20000 39.8

8h30 - 9h30 46.2 | 38.7 | 36.6 0.0 68.8 > 20000 40.0

9h30 - 10h30 | 45.7 | 426 | 36.4 0.2 57.8 > 20000 42.6

10h30 - 11h 38.1 32.8 | 33.2 0.9 58.6 > 20000 33.9
13h30-14h30 | 33.0 | 33.0 | 324 0.8 69.2 > 20000 32.9

14h30 - 15h30 | 39.8 | 39.0 | 36.1 0.5 56.0 > 20000 38.9

Thang 15h30 - 16h30 | 40.1 36.0 | 36.7 0.2 56.2 > 20000 36.9
05/2011 16h30 - 17h 343 | 328 | 315 0.1 71.5 > 20000 32.9

52 Tap chi Y Dugc hoc - Truwong Pai hoe Y Duge Hué - S6 13



Dé xac dinh nhiét tam cau, nhiét biéu kién...
khi c6 nang va khi khong c6 ning, chung t6i dua
trén cac thiét bi cau ké Vernon do thong sb vi khi
hau méi truong nhu: toc d6 gid, am ké, buc xa
ion hoa, cau ké Vernon, cuong do sang...dé xac
dinh cac chi tieu WBGT, AT... So sanh chi tiéu
stress nhiét co thé nguoi theo tiéu chuan ISO
7243 va diéu kién 1am viéc trong méi truong lao

dong, hoc tap tai khu vuc nghién ctru. Két qua
tham do duoc trinh bay trong cac biéu dd theo cac
chi tiéu duoi day:

3.2. Chi s6 nhiét tam ciu WBGT méi truong.

Khao sat moi truong nghién ctru, chung toi
xac 1ap chi s6 WBGT noi hoc tap, lam viéc
trong diéu kién ng véi nhitng ngay ning néng
gay git.
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Biéu dd 2. Bicu d6 chi s6 WBGT thong sé méi trudong ¢ noi lam viée
(tai cac phong thi nghi€ém Hoa, Sinh, Vit ly, Ly sinh...)

So sanh chi tidu Stress nhiét co thé nguoi theo tiéu chuan ISO 7243 vé “nhan nhiét moi truong” dé
danh gia diéu kién lam viéc trong moi truong ndng ma té chirc tiéu chuan qudc té Geneva da dua ra nhu

(Biéu d6 3) dudi day :
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mic du diéu kién thoi tiét nong voi cac thong sb vi
khi hau nhu nhiét 6 khong khi, d6 am, toc do gio,
btic xa nhiét...¢ ngoai troi co chi s6 WBGT rat cao
(WBGT <45), cho thiy khong thé lam viéc lién tuc
ngoai troi nang, nhidu gid lién. Tuy nhién véi diéu
kién lam viéc trong nha, trong phong thi nghiém ctia
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Biéu dd 3. Chi s6 WBGT theo cac thong s6 méi truong lam viée
(Theo Tiéu chuin Quéc té Geneva, phong thi nghiém “Nhan nhiét méi truong”,
Truong Pai hoc Loughborough, 2006)

ta van dam bao trong gi6i han cho phép WBGT < 40.
3.3. Chi s6 nhiét biéu kién AT ctia méi truomg:
Dé xac dinh nhiét biéu kién hay nhiét do hiéu

Iic, chiing t6i tién hanh khao sat su bién doi nhiét

d6 khong khi theo d6 4m tuong ddi trong moi

truong 1am viée. Két qua theo doi dugc trinh bay
trong biéu do 4 va 5 dudi day :

Tir két qua nghién ctru, ching t6i nhan thay ring
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Biéu db 4. Chi sb AT duya theo cac thong sé moi truong ngoai troi
(noi anh huong truc tiép btrc xa nhiét tir mat troi).
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Biéu d0 5. Chi s6 AT dua theo cac thong s6 méi truong noi lam viéc.

(tai cac phong thi nghiém Hoa, Sinh, Vat ly, Ly sinh...)

So sanh chi tiéu Stress nhiét co thé ngudi theo
tiéu chuan ISO 7243 vé nhan nhiét moi truong
dé danh gia diéu kién lam viéc trong méi truong
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Biéu dd 6. Chi s AT theo cac thong sb vi khi hau méi truong lam viée [6].
(Theo TC Qudc té Geneva, phong TN “Nhén nhiét méi truong”, DH Loughborough, 2006)
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Tir két qua nghién ctru, ching t6i nhan thiy
rang mic du diéu kién thoi tiét nong voi cac thong
s6 vi khi hau nhu nhiét d6 khong khi, d6 4m, toc
do gid, buc xa nhiét...& ngoai troi ¢6 chi s6 WBGT
rat cao, nhung voi diéu kién lam viéc trong cac
phong thi nghiém cua ta van dam bao vé mit strc
khoe lao dong, vi két qua khao sat thuc té cho thiy
chi s6 nhiét tam cau nam trong giéi han cho phép
WBGT < 40. Mit khéc, qua bang s6 liéu cho thay,
khi chiu sy tac dong truc tiép cua birc xa nhiét
tir mit trdi ¢6 nhimng thoi diém chi sé6 WBGT do
duoc c6 gia tri rat cao. Do d6 co thé con nguoi
khong thé chiu dung dugc sy thay doi nhiét do
dot ngdt tang hay giam vuot qua mdt ty 1€ nao do,
mic du chi vai phan trim ciia nhitng bién d6i nhiét
d6 moi truong gitra cac vung khac nhau, gitta cac
mua trong nim va ngay ca giita nhimng thoi diém
khac nhau trong mot ngdy ¢ mot dia diém nhat
dinh. Nhirng diéu kién lao dong nhur vy dé sinh ra
nhirng stress nhiét cap thoi.

Thyc vay, nghién cru anh hudng cua buc xa
ion hoa gay nén stress nhiét trén co thé nguoi, theo
tiéu chuan ISO 7243 do bang cau ké Vernon [7] co
vu diém 1a xem bé mit co thé con nguodi nhu mét
vat den hép thu btrc xa nhiét do moi truong tot.
Con ngudi thudng xuyén tiép nhan gia nhiét hodc
thai hdi nhiét theo nguyén tic d6i luu va birc xa
tuy theo moi truong xung quanh lanh hodc néng
hon da. Nhiét cling dugc tiép nhan thém bdi su
chuyén hoa va bi mat di boi sy bdc hoi cia mod
héi. D6 chinh 1a su trao d6i nhiét cia con nguoi
v6i méi truong xung quanh. Biéu thire chung danh
gi4 qua trinh trao doi nhiét ctia con ngudi va moi
truong hoan toan tuan theo qui luat bao toan nang
lugng:

M+zR+C-E=+Q

Trong d6: M 1a nhiét luong ctia co thé sinh ra
(tiéu hao nang luong).

R 12 nhiét luong co thé trao ddi v6i moi trudng
bang phuong thirc phan xa.

C 1a nhiét lugng co thé trao d6i voi moi truong
bang phuong thirc ddi luu.

E 14 nhiét trong co thé giai phong bang bdc hoi.

Q 1a nhiét luong con lai trong co thé (+) hodc
mat qua lugng nhiét sinh ra (-).

Cac chi sd M, R, C, E thay doi tuy theo trang
thai co thé va moi truong xung quanh. Khi nhiét

d6 bén ngoai thap hon nhiét do co thé, co thé ting
cudng qua trinh sinh nhiét dé cung cap nang luong
cho co thé, dong thoi giam qua trinh thai nhiét.
Nguoc lai, khi nhiét do bén ngoai cao hon nhiét
d6 co thé, co thé ting cuong qua trinh thai nhiét.
Con nguoi co kha ning thich tmg voi moi diéu
kién khi hdu 1a do nhimng co ché thich Gmg véi moi
diéu kién khi hau dé gitr cho than nhiét khong doi.

4. KET LUAN

Vi khi hau trong lao dong 13 t6 hop nhitng yéu
t6 ddc trung cho tinh trang 1y tinh ctia méi truong
khong khi, trong nhiing khoang khong gian thu
nho bao quanh nguoi lao dong va anh hudng dén
qué trinh diéu hoa than nhiét. Vi khi hau phy thugc
nhiéu vao tinh chét ctia quy trinh lao dong va thoi
tiét noi lam viéc, bao gdbm 4 thong sé d6 1a: nhiét
d6 khong khi, do 4m tuyét d6i, van toc gio, buc xa
nhiét va céc chi tiéu tong hop dé danh gia tac dong
cua stress nhiét.

Trudc day, dé x4c dinh stress cta nhiét, khong
c6 mot phuong phap duy nhat nao hoan toan phu
hop, c6 nhidu cach do khac nhau trong cac diéu
kién lam viéc va méi truong khac nhau. Ngay nay
dwa trén tiéu chuan ISO 7243 thi bat ctr sy do luong
stress nhiét nao ciing phai dugc xac dinh theo cac
thong s6 nhu nhiét 6 khong khi, nhiét lugng birc
xa, chuyén dong khong khi, d6 4m twong ddi va
cuong do lao dong. Bé danh gia thang cam giac
nhiét trong y hoc lao dong thi phuong phéap thong
dung hon ca 1a ding chi sb Yaglou hay con goi
WBGT (Wet Burn Globe Temperature).

Khi lam viéc trong méi truong vi khi hau nong
am, muc do tiéu hao nang lugong 16n do chiu tac
dong stress nhiét nén anh hudng toi sttc khoe nguoi
lao dong cling nhu dén ning suit, chat luong va
hiéu qua cong viéc. Pong thoi co thé giy ra cac
16i loan bénh Iy nhu say ndng, say nang (nhiét xa),
bénh dyc thay tinh thé nghé nghiép, bénh viém mat
do tia han, bénh xam da nghé nghi¢p...Muc ti€u
ctia d¢ tai 1a khao sat anh huong cia moi truong
gdy stress nhiét, nén budc dau ching t6i chi khao
sat cac chi s6 Yaglou hay WBGT theo ISO 7243.
Néu c6 thoi gian va diéu kién chang t6i sé& tiép
tuc nghién ctru thém cac chi tiéu danh gia sy cang
thang do nhiét (Heat strain), dinh luong san pham
clia qua trinh trao doi nhiét. Ung dung cac thong
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mau, gach nung va cic nha may gdm sir, thuy tinh,
cao su cac nha may xudng banh keo, nha bép, co
so giatla... Canh bao va du phong cac bénh xay ra
cho cong nhan, ngudi lao dong, hoc tap, lam vige
trong cac moi trudng tiép can.

s6 thu dugc dé khao sat trén cac cong nhan lam
viéc trong cac mdi truong nhi¢t d6 khong khi cao,
nguén nhiét bic xa lon, do 4m bién d6i nhanh,
tiép xac truc tiép voi cac diéu kién lam viéc cing
thang c6 nguy co giy stress nhiét nhu: xuong duc
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