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CAC BIEN PHAP THONG GIO vi\,cm‘it LUONG
KHONG KHI TAI CAC TRUONG TIEU HOC HA NOI

Tran Ngoc Quang’, Vi Thi Quynh Linh *

Tém tat: Trong nhirng ndm gan day, van dé 6 nhiém khéng khi va hién tuong dich bénh Iay truyén trong céc
toa nha ngay cang tdng cao do xu huéng kin hda cong trinh, han ché cap gié ngoai dé tiét kiém nang luong
va st gia tang ctia cac ngudn gay 6 nhiém bén trong, déc biét tai cac trirong tiéu hoe, noi cée em hoc sinh
thuong & triong sudbt ca ngay. Thém niva, céac em hoc sinh tiéu hoc rat nhay cam va dé bjtén thuong do cac
chét 6 nhiém khéng khi. Nghién ctru vé chét long khéng khi tai cac triong tiéu hoc da thu hut duoc sw
quan tdm cda cac nha khoa hoc trén thé gidi. Tuy nhién, & Viét Nam chuwa c6 nghién ciru ndo duoc cong bé.
St dung 2 bo thiét bi, cac tac gia da do dbng thoi va lién tuc chét liong khéng khi, bao gém khi CO,, nhiét
do va do am bén trong va bén ngoai tai 8 trurong tiéu hoc & Ha Noi dé Ian dau tién luong héa va budce dau
déanh gia anh huéng ctia cac gidi phéap théng gié dén néng dé CO, bén trong céc I6p hoc. Néng dé trung
binh ctia CO, lan luot tcr 477-728 ppm va 334-424 ppm tai bén trong va bén ngoai lép hoc. Phén tich théng
ké cho thay néng do bén trong cta khi CO, bj dnh huéng ré rang béi sw thong thoang va bién phap théng
gi6 duroe stk dung trong mbi phong hoc va cé nguy co téng cao vuot qua gidi han cho phép khi déng kin cira
56 dé bat may diéu hoa khéng khi.

Tirkhoa: CO,; théng gio twnhién; strdung diéu hoa.

Summary: In the past decades, indoor air pollutants and sick building syndrome (SBS) have increased
due to the construction of more tightly sealed buildings, the reduction of ventilation rates to save energy,
and the use of artificial building materials and furnishings; especially at primary schools, where children
usuallly stay all their day time and are easily exposed to air pollutants. Studies on air quality at primary
schools have attracted worldwide scientists’ attention. However, there is no related article in Vietnam
published yet. Using two sets of equipments, the authors have simultaneously and continuosly measured
air quality, consist of CO,, temperature and relative humidity both indoor and outdoor of classrooms at 8
Hanoi primary schools in order to quantify and primarily evaluate the influence of ventilation modes to
indoor air quality of classrooms. Average concentrations of CO, were 477-728 ppm and 334-424 ppm,
respectively at the inside and outside of classrooms. Statistical analysis showed that indoor CO,
concentrations are clearly affected by classrooms' ventilation methods, and able to exceed limited
concentration ifthe windows are tightly closed to run the air conditioners.
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(® 1.patvanasd
R4t nhiéu nghién clru da chira rang nang cao ti 1& gié ngoai hay boi s6 trao déi khéng khi sé cai thién
dang ké chat liong khdng khi, cu thé giam néng do khi CO, bén trong cac tda nha van phong, két qua la
nang cao strc khde va hiéu suatlam viéc cla cac nhan vién lam viéc trong dé . Bdi sb trao doi khdéng khi phu
thudc rat nhidu va cac bién phap théng gio hay cac hé théng théng gié dwoc lap dat trong cac cong trinh
[7.8].
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Chét lwgng khdng khi bén trong cac lo'p hoc tai cac trwong tiéu hoc da thu hat dwoc nhigu sw quan
tam clia cong déng vi cac em hoc sinh tiéu hoc ludn & treéng véi mét khodng théi gian dai ca budi sang va
budi chiéu (dén 10 gid/ngay); thém niva, cac em rat nhay cdm va dé bi tén thuwong do tac déng clhia cac chét
gay 6 nhiém khéng khi so v&i nguei Ion [9]. Mét loat cac nghién clru vé chat lwgng khéng khi tai cac trwdng
tiéu hoc da dworc thue hién trén thé gioi [7,10-15]. Do phat trién kinh té va d&c biét la qua trinh dé thi hoa
khéng dwoc kiém soat tht da gay ra 6 nhiém khéng khi tai cac thanh phé Ién cla Viét Nam nhw Ha Néi va
thanh phd H6 Chi Minh [16]. Tuy nhién, cac nghién ctru vé& chat lwgng khaéng khi bén trong cac cong trinh &
Viét Nam con rat han ché. Dac biét chwa co nghién clru nao dé cap dén van dé 6 nhiém khong khi tai cac
trwdrng tiéu hoc. Chinh vi vay, muc tiéu cla nghién clru nay nham lan dau tién do dac va lvong hda ndng do
bén trong va bén ngoai cia khi CO,, déng th&i budc dau danh gia tac déng clia cac bién phap théng gio dén
néng d6 khi CO, bén trong cac I6p hoc tiéu hoc & Ha Noi.

(@ 2.Phwongphap nghiénctru
2.1 Cac trwrdrng va phong Iép hoc dwoc Iwva chon tham gia nghién ciru

Tam trwong tiéu hoc & ndi thanh cda tha d6 Ha N6i da dwoc lra chon cho nghién ciru nay. Cac
trwérng dwoc lwa chon yéu cau phai ndm & cac khu vire khac nhau nhuw ¢é trwérng nam gan truc giao théng
chinh, cé trwéng ndm sau trong khu dan cw, cé treérng ndm gan céng trudng xay dwng nhdm dé danh gia
anh hwéng clia cac ngudn gay 6 nhiém khéng khi khac nhau dén chat lwgng khéng khi, bao gdm ndng do
bui va cac chat doc hai khac ngoai CO, & cac trudng tiéu hoc. Tuy nhién, cac két qua lién quan sé dwoc
céng bé trong cac nghién clru tiép theo. Cac triearng tidu hoc dwoe lra chon vama hoa tle TH1 dén THS.

Cac phong |&p hoc tai cac trwdng dwoc lwa chon
thwérng co dién tich khodng 50 m?, véi sé hoc sinh trong méi
1&p trén duwdi 50. Cac phong hoc thudng c6 2 cilra ra vao va Py o
2 ctra s6 & phia hanh lang chung phia truwéc va cé 4 clra s6 - e
& phia sau. Dé danh gia anh hudng cla cac bién phap A i
théng gid dén chat lwgng khdng khi bén trong phong hoc,
nghién clru nay da lwa chon mot sb cac l6p hoc st dung
quat trdn két hop véimé toang cacclrasbvacradidéting  °
cwdng théng gié tw nhién va mét sé 1ép hoe st dung may oo RN
diéu hoa. B6i véi cac phong hoc 1&p may diéu hoa khong
khi, aé tiét kiém nang qurlg, hé théng clra s6 gb 2 canh Hinh 1. B3 o4 ¥ 60 6¢ 1oy
dwoc thay bang cac cla so6 nhém kinh dung ray truot va duoe lwa chon tham gia nghién ciu
thwéng co mét & kinh ¢ dinh & phia trén dé gidam chiéu cao canh cla s6. D6 do, dién tich théng thoang cla
cac clra s6 nhdm kinh mai chi bdng mét phan ba dén mét niva so véi cac clra sb gb thong thuéng. Bang 1
va Hinh 1 dwéi day tém tét dac diém cla cac trwdng va lép phong hoe dwoc chon dé khao sat do dac.

Bang 1. Danh sach va dédc diém cta céc trirong va Iép hoce duoc lwa chon

e

TT | Téntrwéng | Ma Dia diém ciia trwong Bign phap thong gl
cua lép hoc
Gan dudng co mat dé giao théng thap, | Dung diéu hoa, quat tran cling vai
1 QuanHoa | TH1 |4 trung tAm thanh pho clra s6 nhém kinh
2 | ToVinhDign | TH2 | Gan duong hep co mat dé giao théng | Ding diéu hoa, quat tran cling véi
; cao, & trung tam thanh phd clra s6 nhoém kinh
3 |Ly Thwong Kie{ TH3 Gan dwong chinh cd mat dé giao thong | Diing quat tran cling véi clra sb
- cao, & trung tam thanh phé m@ canh sang 2 bén
Gan dwong hep cé mat do giao théng | Diing quat trin cling véi ctra sb
| e g TS thap, & trung tam thanh phc’gyg m@ canh sang 2 bén
. . Gan dwong hep co mat dé giao théng | Diing diéu hoa, quat tran cling véi
o Thinlvize i Tha cao, & trung tam thanh phd clra sd nhém kinh
6 Phuong Ligt | TH6 Trong khu dan cw & trung tdm thanh Dung quat treo twong cling voi clra
gLc phé s6 m& canh sang 2 bén
7 |Dang Trdn Con| 7 Gan khu virc dang dién ra nhiéu hoat | Duing quat treo tuéng cling véi clra
A dong cong truong s6 m& canh sang 2 bén
- Gan dudng co mat do giao thong thap, | Diing quat tran cling véi clva sb
8 K Giang S| THES 0 trung tdm thanh phé mé canh sang 2 bén

TAP CHi KHOA HOC CONG NGHE XAYDUNG %




88

Ve  KET QUA NGHIEN CUU VA UNG DUNG

2.2 Thiétbjdo néng dé CO2 va céc théng s6 khac

Thiét bi do cam tay Q - TRAK (Model 8552/8554 Q-TRAK™ Plus
IAQ Monitor) clia Hang TSI -Hoa Ky dwoc st dung dé do néng do thuc
té clia khi CO,, cling nhw do nhiét d6 va do 4m twong déi trong khang
khi. Khoang th&i gian ghi sblidulién tuc dwoc caidatla 1 phut. Hinh anh
thiét bi trong Hinh 2.

2.3 Qui trinh do dac chét Iwrgng khéng khi bén trong va bén
ngoailép hoc

Ni“)ng dd khi CO2, cung v&inhiét dd va dé amcla khéng khi bén
trong va bén ngoai I&p hoc dwoc do dong thei va lién tuc trong vong Hinh 2. Hinh anh cia cac thidt bi do
khodng 2 gi¢ tai méi trwéng tiéu hoc béng hai thiét bi do Q-Trak. M8t néng d6 khi CO, trong khéng khi
thiét bi Q-Trak dwoc dat trén ban hoc sinh, twong dwong véi tAm thé khi
cac em hoc sinh ngdi va co lwu y tranh cac tac dong trurc tiép cla cac em hoc sinh. M6t thiét bi Q-Trak thir 2
dwoc sir dung dé do chat lwong khang khi, nhiét dd va dd Am & bén ngoai cong trwrérng. Thiét bi nay dwoc
dat & do cao khoang 1,2m, thm thé khi diing clia cac em hoc sinh tiéu hoc. Théi gian khao sat tai cac
trwéng tiéu hoc bat dau tir 19/3/2013 dén 11/4/2013. Khoang thoi gian khao sat trong ngay tai méi treerng
tidu hoc thuwdng tie 9h - 11h hoac tlr 14h - 16h.

2.4 Phéan tich sé liéu

Theo tirng thiét bj do, cac sé liéu do dac dwoc phan thanh tirng théng sé chét lwgng khéng khi cho
bén trong va bén ngoai. Phan mém théng k& SPSS phién ban 18 chay trén méi treong Window duwoc st
dung dé thwe hién cac phan tich théng ké bao gbm théng ké mé ta, théng ké suy luan nhu guan hé tuong
quan, quan hé héi qui dé phan tich cac sb liéu thu dwgc voi mire théng ké y nghia la 5%.

@ 3. Két qua vabinh luan

3.1 Nhiét dé va dé6 4m turong déi bén trong va bén ngoai céc I6p hoc

Gia trithéng ké trung binh cdng va dé Iéch chuan cla nhiét dé va dé am twong déi ctia khéng khi bén
trong va bé&n ngoai cac phong hoc clia cac trieéng tiéu hoc TH1 dén TH8 dugre trinh bay lan ot trong Bang
2 va 3. Nhiét do trung binh ctia khéng khi trong cac |&p hoc dao dong tir 26,1-29,30C, trong khi bén ngoai
dao dong tir 25,3-28,50C. D& am twong dbi clia khdng khi bén trong I&p hoc dao déng tr 81,2-92,1 %,
trong khi cac gia tri bén ngoai thay déi tir 77,1-82,3%.

Két qua théng ké cho thay nhiét dd bén trong cac I6'p hoc khdng khac biét dang ké so véi bén ngoai
(p = 0.014). Trong khi, dd &m twong dbi bén trong cac lIép hoc da Ién hon dang ké so véi bén ngoai
(p < 0.05). Két qua phan tich cho thay tai thi diém khao sat, tat ca cac phong hoc déu s dung bién phap
thong gid tw nhién - mé clra sO va co mot s phong hoc két hop bat quat ma chua co phong hoc nao chay
may diéu hoa khéng khi.

Két qua do dac cling cho thdy néu nhw nhiét dd bén trong cac I6p hoc kha gan véi nhiét do tién nghi
thi dd &m bén trong I&'p hoc lai rét cao. Diéu nay cb thé |i gidi bdi dd 4m bén ngoai cao, dic biét vao nhiing
ngay ndm am cudi xuan dau ha (cudi thang 3 dau thang 4) & mién Bac Viét Nam. Thém nira, mat dé hoc sinh
cao trong cac phong hoc ciing la nguyén nhan lam cho do &m twong déi trong khéng khi ting cao.

Bang 2. Nhiét do khong khi (‘C) bén trong va bén ngoai céc I6p tiéu hoc Ha Noi

Trweng TH1 | TH2 | TH3 | TH4 | TH5 | TH6 | TH7 | THS8
Trung binh céng 274 | 270 | 264 | 26,7 | 26,1 | 27,0 | 28,0 | 29,3

ks Do léch chuén 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0
e Trung binh céng 28,3 | 270 | 253 | 26,0 | 250 | 27,0 | 28,0 | 285
- Do lach chuén 0,6 2,0 2,0 2,0 2,0 2,0 2,0 2,0
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Baéng 3. D6 &m tuong doi (%) cda khéng khi bén trong va bén ngoai cac I6p tiéu hoc Ha NG

Trwéng TH1 TH2 TH3 TH4 TH5 TH6 | TH7 THS8

Trung binh céng 81,6 | 88,6 86,7 | 87,1 92,1 85,9 | 84,2 88,3

Trong D6 léch chuan 4,8 5.2 4.7 3.9 34 4,7 3.9 3,7
. Trung binh céng ifir.1 81,2 80,2 77,7 82,3 77,1 75,0 79,3
N D6 léch chuén 2,6 2,0 27 271 1.9 2.3 125 2,0

3.2 Néng dé khi CO, bén trong va bén ngoai céc I6p hoc

Gia tri théng ké trung binh céng va dd léch chuan cta néng do khi CO, bén trong va bén ngoai cla
cac trworng tidu hoc dwore do tai Ha Nai duwoc trinh bay trong Bang4.

Néng dd bén ngoai trung binh clia CO, dao dong tir 334 + 25 dén 428 + 41 ppm (Mean + SD). Két qua
nay phi hop véi két qua do bén ngoai clia 5 16p tiéu hoc & Nam bang Texas, My khi néng dd CO, tir 339 - 399
ppm [15]. Trong khi néng dé bén trong trung binh ctia khi nay cé sw khac biét ré rét gitka cac trwdng, ching
dao déng tlr 477 + 59 ppm dén 728 + 145 ppm. Nong dd CO, bén trong cac I&p hoc kha twong dwong véi két
qué dwocbao cao bédiZhangva Zhu[15] .

Néng do CO, trong céac I&'p hoc st dung diéu hda khéng khi va quat (TH1, TH2, TH5) da cao hon
dang ké so v6i cac Iép hoc chistr dung quat (p < 0,05). Diéu nay ciing dé hiéu vi cac |&p lap diéu hoa khéng
khi - mac du chwa bat diéu hoa tai thdi diém khao sat, nhwng do hé théng clra sb trugt bang nhém kinh sé
han ché kha nang théng thoang so v&i cac clra mé toang vé hai phia. Diéu nay cling d& duoc bao cao twong
tw b&i Guo va cac cong sw [7].

Néng dd CO, bén trong cac I6'p hoc, ké ca cac 1&p lap may diéu hoa khdng khi va clra s6 nhdm kinh
van théa man yéu ciu vé tiéu chuan chat lwgng khéng khi bén trong céng trinh do Hiép héi ky sw dién lanh
thdng gio diéu hoa - My dé xuét [17] va twong dwong véi ndng do CO, bén trong mot s6 toa nha van phong
str dung diéu hda khéng khi trung tam [18]. Tuy vay, néng dé CO, bén trong cac I&p hoc bat diéu hda va déng
kin ctra 86 nhém kinh trong nhikng ngay néng hon chéc chén sé ting cao va co thé vt qua néng dé cho
phep (1000 ppm).

Bang 4. Nong dé khi CO, (ppm) tai cac truréng tiéu hoc Ha Noi

Trwong TH1 TH2 | TH3 TH4 TH5 TH6 | TH7 TH8
Trung binh cong 682 612 484 477 728 498 529 544

e Do léch chuén 91 74 64 59 145 102 119 86
Ngodi Trung binh cong 415 390 424 374 428 396 402 334

D6 léch chuan 15 44 55 33 41 39 73 25

(® 4.Kétluan vakién nghi

Bai bao da do dac va lwgng héa ndng dd khi CO, bén trong va bén ngoai cac phong hoc & 8 trudng
tiéu hoc & Ha Noi.

Néng dé khi CO, bén trong céac I&p hoc chiu tac déng manh mé vao do théng thoang cla lép hoc va
béi phwong thirc thong gié dwoe stk dung, bao gébm théng giod tw nhién - mé clva sb két hop véi bat quat hay
str dung diéu hoa khép kin.

Nong dé khi CO, bén trong cac phong hoc tai thei diém khéo sat chuwa vugt qua néng do cho phép.
Tuy nhién vao nhirng ngay mua hé, khi cac phong hoc c6 str dung diéu hoa va dong kin cac clra dé tiét kiém
nang lwong thi néng dd khi CO, sé ting cao va cé thé vwot qua tiéu chuén cho phép.
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Dé dam bao strc khoe, su tinh téo va tap trung dé hoc tap cho cac em hoc sinh tiéu hoc, cac phéng
hoc cé s dung diéu hoa nén I&p bd sung va van hanh cac quat cap gio twoi. Dé tiét kiém nang lwong va
thuén tién trong van hanh, cac quat nay nén duoc diéu khién tw dong dwa vao tin hiéu clia cac dau cam bién
néng dé khi CO, dwoc |&p dat bén trong phong hoc. Cac dau cam bién nay sé glvi tin hiéu dé chi bat quat khi
néng dé khi CO, bén trong phong bat dau vurot qua ngudng cho phép.
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